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denepanbHas pabodas mporpamma 1o ydyeoHomy mnpeamery «MatemaTuka» (0a30BbId
ypoBeHb) (mpeameTHas oOmacTh «Marematuka W uHGOpMaTUKay)  (manee
COOTBETCTBEHHO — MPOrpamMma Mo MaTeMaTUKE, MAaTEMAaTHKa) BKITIOYACT TIOSCHUTEIHLHYIO
3aMHCKY, COAEpKaHUE OOyUYeHUs, IUIAHUPYEMbIe PEe3yJIbTaThl OCBOCHHS POTPAMMBI
10 MaTeMaTHKE, TEeMAaTUICCKOE TIJIAHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo maTemaTuke IJisi oOywaromuxcss 5-9 kiaccoB paspaboTaHaHa
ocHoBe ®I'OC OOOQO. B nporpammMe mo MaTeMaTUKE YYTEHbl UAEU WM TOJOXKEHUS
Konnenmumu pa3BuTusi MaTeMaTHIECKOTO 00pa3oBanus B Poccuiickont Deaepanmm.
[IpenMeToM MaTeMaTUKU SIBISIOTCS (PyHIaMEHTaJIbHbIE CTPYKTYphl HAIIErOo MHpa —
MPOCTPAHCTBEHHbIE (OPMBI W KOJMYECTBEHHbIE OTHOLICHUS (OT MPOCTEUIINX,
yCBaMBaE€MbIX B HEMOCPEJICTBEHHOM OIIBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX W MPUKIIAIHBIX Ujel). MaremaTruueckue 3HaHusI 00eCIeYuBaoOT
MOHMMAHUE TMPUHIUIOB YCTPOWCTBA W HCMOJIb30BAHUS COBPEMEHHOM TEXHHKHU,
BOCIIPUATHE W HWHTEPIPETALMIO COLUAIBHOM, 5SKOHOMUYECKOW, MOIUTUYECKON
nH(popMaIKu, MAalOT BO3MOXKHOCTH BBIMOJHSATh PACUEThl U COCTABISATH AJITOPUTMBI,
HaXOJUTh U IPUMEHATH (DOPMYJIbI, BIAJETh MPAKTUYECCKUMU TPUEMAMH T€OMETPUIYECKUX
U3MEPEeHU U TOCTPOCHUM, YUTaTh MH(POPMAIIUIO, MPEACTABICHHYIO B BUJE TaOJIHII,
auarpaMM U rpadUKOB, KUTb B YCIOBHUSX HEONPEACIEHHOCTH U TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

N3ydenune maremaTuku (popMupyeT y oOydaromuxcs MaTeMaTHYeCKU CTUITb
MBIIICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBblkax. OOyuarommecs
OCBaMBalOT TaKWe MPUEMBI M METOJbl MBIIUICHUS, KaK HWHIYKIHUS W JEIyKIUS,
00001IeHe U KOHKPETU3allus, aHaJIu3 U CUHTE3, KJacCUu(PUKaIUs U cucTeMaTh3alus,
abctparupoBanue u aHaorus. O0BEKTH MATEMAaTUYECKUX YMO3AKITIOUCHHH, TpaBUIa UX

KOHCTPYHUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUM, CIIOCOOCTBYIOT
BbIPA0OTKE YMEHHUs (OPMYITHUPOBATH, 0OOCHOBHIBATH U JIOKA3BIBAThH CYXKJICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIILIeHUE. M3yueHue maTeMaTuku o0ecreunBaeT
dbopMHpoBaHUE ATOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS] U BOCIIUTAHUE YMEHUIN
JNEeUCTBOBATh MO 3aJlaHHBIM  aJICOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTPYyHpOBaTh HOBbIE. B mporiecce perieHus 3aj1ad — 0CHOBOM y4eOHOM AesTeTbHOCTH
Ha YpOKax MaTeMaTHUKH — pa3BUBAIOTCS TBOPUYECKAS U MPUKIIATHAS CTOPOHBI MBIIIIJICHUSI.
OO0y4deHune MaTeMaTHKe 1aéT BO3MOXHOCTh Pa3BUBATh Y 00YUYAIOIIUXCSl TOYHYIO,
parMoHANbHYI0 U WH()OPMATUBHYIO pe€uYb, YMEHHUE OTOMpPATh HAHWOOJIEe TMOIAXOISIINE
SI3bIKOBBIC, CUMBOJIMYECKUE, TpaduuecKue CpeacTBa sl BEIPAXKEHUS CYXKICHUU U
HarJISIAHOTO UX MPECTaBIICHHUS.
[Ipn w3yueHMHM MaTEeMaTHUKHU OCYIIECTBIISIETCS OOIIee 3HAKOMCTBO C METOJaMu
MO3HAHUS JEHCTBUTEIBLHOCTH, TIPEACTABICHUSIMU O TIPEAMETE U METOJIaX MaTeMaTHKH,
WX OTJIMYMH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUSI MaTEeMaTUKH JIJIsl PEIICHUS HAYYHBIX U MPUKIaAHBIX 3a7a4.



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

(dopMupOBaHUE IEHTPAIBHBIX MATEMATHYECKUX MOHSATHH (YUCIIO, BEIUINHA,
reoMeTpuueckas (Qurypa, mepeMeHHas, BEpOATHOCTb, (PYHKIIHA), 0OECHEUUBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus 00yUYarOIINXCS;
NOJIBE/ICHHE O0YyYaroUIMXCsl Ha IOCTYITHOM JJIs HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTEeMaTHUKd W OKPY’XKAIOLEro MHpa, NMOHMMaHWE MaTeMaTHKW KaK YacTu oOuei
KYJIbTYPBI YEJIOBEYECTBA;
pa3BUTHE  HWHTEJUICKTyaJIbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH  OOydYarommxcs,
MTO3HABATEIbHON AKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHHM, KPUTUYHOCTH MBIILJICHUS,
MHTEpeca K U3YYEHUIO0 MaTEMATHKU;
dopMupoBaHre  (QYHKIHMOHATHHOW  MaTeMaTHYECKOW  TPAaMOTHOCTH:  yMEHHSA
pacno3HaBaTh MPOSIBICHUS MAaTEMAaTUUYECKUX IMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEU
B pCAIbHBIX >KU3HEHHBIX CUTYyallUsX U MPU U3YUYCHUH JPYTUX YUEOHBIX MPEIMETOB,
NpPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyJIMpOBaTh HMX Ha S3bIKE
MaTeMaTUKH U CO3/1aBaTh MaTEMaTHUYECKUE MOJIENIM, MPUMEHSITh OCBOCHHBIM
MaTeMaTUYeCKUid ammapaTr Juisli pelleHUs] MPAaKTHKO-OPUEHTUPOBAHHBIX  3a/1ad,
WMHTEPHPETUPOBATH U OLICHUBATh MOJyYEHHbBIE PE3YJIBTATHI.
OCHOBHBIC JIMHUM COJIEpKaHUs MPOrpaMMBbl 0 MaTemaTuke B 9—9 kiaccax: «Yucnau
BBIUHCIICHUS», «Anredpa» («AnreOpanyeckue BBIPAXKEHUS», «YpaBHEHUS U
HEpaBEHCTBaY), « DyHKIUN», «I'eomerpus» («I'eomerpuueckue GUrypbl U UX CBOMCTBAY,
«M3MepeHne TeoOMETPUYECKUX BEIUYUH»), «BeposSTHOCTb M cTaTHCTHKa». J[aHHbBIE
JIMHUYW Pa3BUBAIOTCS MApaJLIEIbHO, KaXKJ1asd B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOM,
OJIHAaKO HE HE3aBUCUMO OJHA OT JPYTOM, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUN.
ConepxaHue mporpamMmbl 10 MaTeMaTHKE, paclpeAesi€éHHOE IO rojaM OOydeHHs,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MNPUHLUIHAIBHBIM
BonpocaMm  oOydaromigecss  OOpallajuch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTE€MaTUYECKUMH TOHATHUSIMHU M HaBbIKAMU OCYIIECTBIISUIOCH IOCJIEI0BATENBHO U
NOCTyNaTeNbHO, C COOJIOACHUEM IMPUHIUIA TNPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYAJIMUCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpEeACTaBICHUI 00ydaromumxcs,
pacmmpss 1 yriyousis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.
B cootBerctBun ¢ ®I'OC OOO wmartemaTuka SIBISETCS 00s3aT€IbHBIM YYEOHBIM
peaMeTOM Ha ypPOBHE OCHOBHOTO 001iero ooOpaszoBanus. B 5-9 knaccax maremartuka
TPaIULIMOHHO U3y4aeTCsl B paMKax CIEAYIONIMX Y4eOHBIX KypCOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 knaccax — KypcoB «Anredpa» (BKIHOYas 2JIEMEHTHI CTATUCTUKU U
Teopuu BepoATHocTei) u «l'eomerpusi». IIporpamMmmoii Mo MaTeMaTUKE BBOAMUTCS
CaMOCTOATENbHBIN YueOHbINH Kypc «BeposSTHOCTh U CTATUCTUKAY.
OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX I HW3y4YeHHS MaTeMaTHKU (0a30BbIii
YPOBEHb) Ha YPOBHE OCHOBHOTO 0Omero ooOpaszoBanusi, — 952 waca: B 5 kiacce —
170 gacos (5 yacoB B Hezien0), B 6 kimacce — 170 vacos (5 yacoB B Heneno), B 7 Kiacce —
204 gaca (6 yacoB B Hejiento), B 8 kiacce — 204 gaca (6 yacoB B HeJeN0), B 9 kiacce —
204 vaca (6 yacoB B HEJICIIO).



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

N3yyeHne mMareMaTHKd Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl HAMPABICHO HA
JOCTI)KEHHE  OOYyYarONIMMUCS  JIMYHOCTHBIX, METAlpPEeAMETHBIX U  MPEIMETHBIX
00pa30BaTENbHBIX PE3yIbTATOB OCBOCHUS yUeOHOTO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE  pe3yJabTaThl  OCBOCHHUS  MpPOrpaMMbl MO  MaTEMaTHKe
XapaKTepU3yIOTCS:

/ NMaTpUOTHYeCKOoe BOCIIMTAHME:

IPOSIBICHUEM HWHTEpeca K IMPOLUIOMY M HACTOAIIEMY POCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHUEM K JOCTHXEHHUSIM POCCUHMCKUX MaT€MaTHUKOB U POCCHICKON
MaTEeMaTHUYECKON LIKOJIbI, K MCIIOJIb30BAHUIO ITHUX JOCTIKEHUM B APYTHX HayKax U
NPUKIAAHBIX cepax;

8 rpaxxkaaHckoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOSI3aHHOCTEN TpaKJaHWHA W pealn3aluu €ro Ipas,
NPEACTABICHUEM O MATEeMaTHYECKUX OCHOBAX (DYHKIIMOHHPOBAHUS Pa3JIMYHBIX
CTPYKTYD, SIBICHH, MPOLEAYP I'PakIAHCKOr0 00IIecTBa (HampuMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXXKIEHHIO 3THYECKMX MpOOJIEM, CBSI3AHHBIX C MPaKTUYECKUM
IPUMEHEHUEM JOCTH)KEHMM HayKH, OCO3HAHMEM BaXHOCTH MOPAIBHO-3THYECKHUX
IIPUHIUIIOB B IESITEIBHOCTH YYEHOTO;

9 TpynoBoe BocMTAHME:

YCTaHOBKOIl Ha aKTUBHOE yYacTHE B PEUICHUH MPAKTHUYECKUX 3a]ady MaTEeMaTH4ECKOM
HAIpPaBJICHHOCTH, OCO3HAHMEM BAXKHOCTM MaTEMaTHYECKOTO oOOpa3oBaHMsS Ha
NPOTSDKEHUM BCEH KU3HM JJIs  YCHENTHOW NpodeCCUOHATBHOM JESITENIbHOCTH U
pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U  TOCTPOCHHUEM
WHJUBUAYAJIbHOW  TpPaeKTOpMU OOpa30BaHUS U  KUZHEHHBIX IUIAHOBC Y4ETOM
JUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

103cTeTnYecKoe BOCIIMTAHHE:
CIIOCOOHOCTBIO K AMOITMOHAIIBHOMY M 3CTETHYECKOMY BOCHPHSITHIO MaTEMaTHYECKHX
OOBEKTOB, 3a/Jad, PEIICHWHA, PACCYXJICHUW, YMEHUI0O BHACTh MaTEMaTHYCCKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

11 meHHOCTH HAYYHOTO NMO3HAHUS:

OpUEHTAIIMEHN B JCITEIHLHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX MpeacTaBiICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOBI U 00IIeCTBA, MTOHUMAaHUEM
MaTEeMaTUYeCKON HAyKW Kak cephl YeIOBEUECKON JAEATEIHHOCTH, ITANIOB €€ pa3BUTHUS
M 3HAYUMOCTU JJIsl Pa3BUTHS LMBWIM3AIMU, OBJIAJCHHEM S3bIKOM MATEMaTUKU W
MAaTEMATUYECKON KYJIbTYpPOM KAaK CPEICTBOM IIO3HAHUS MHUPA,



OBJIaACHHUCM HpOCTCﬁIHHMH HaBBbIKaMH I/ICCJIGI[OBaTeJ'IBCKOI\/II ACATCIIbBHOCTH,

12 pusuyeckoe  BocnuTaHue, (GopmMupoBaHHMe  KYJbTYPbl  30pPOBbSI U
IMOLMOHAJIBHOIO 0J1AT OOy YHS:

TOTOBHOCTBIO TMPUMEHSATh MaTEMaTUYECKUE 3HAHHMS B HMHTEpPECax CBOETO 30POBbS,

BEJICHUS 3/I0pOBOro 00pasza >KU3HU (370pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM

3aHATHNA U OT/ABIXA, PETYJIApHas GU3NIeCcKass aKTUBHOCTH ), CHOPMHUPOBAHHOCTHIO HABBIKA

pednekcun, MpU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APYroro

YEJI0BEKa;

133Kko0J0rN4ecKoe BOCIIUTAHHE:

OpHEHTalMeld Ha TPUMEHEHHWE MaTEeMaTWYeCKUX 3HAHWW [JIS PEIICHUs 3a/1ad B
00J1aCTH COXPAHHOCTH OKPYXKaloIllel Cpe/ibl, IMJIaHUPOBAHMS ITOCTYIIKOB M OIEHKH HX
BO3MOXXHBIX TIOCJICACTBUU JUII OKPY’XKAIOIIEH Cpenpl, OCO3HAHHEM TIJ100aIbHOTO
XapakKTepa dKOJOTUUECKHUX MPOOIeM U IyTeH UX PeIICHUS;

14 apanTanusi K M3MEHAIOMIUMCS YCJIOBUAM COLUAILHON M IPUPOJIHOI Cpebl:
TOTOBHOCTBIO K JEHCTBUAM B YCIOBUSX HEONPENEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pE3 IPAKTUYECKYIO JEITEIBHOCTh, B TOM YHCIE yMEHUE
YUHUTBCS y APYTUX JIOAEH, TpUOOpeTaTh B COBMECTHOU AESATEIBHOCTH HOBBIE 3HAHUSA,
HAaBBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HEOOXOAMMOCTBhIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (HOPMYIUPOBATH
UJeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSIX, B TOM UUCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JIe(PULUTHl COOCTBEHHBIX 3HAHUI UM KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYKD CHUTYallMl0, BOCIHPHUHHUMATH CTPECCOBYIO
CUTYAIUIO KaK BbI30B, TPEOYIOMINI KOHTPMEDP, KOPPEKTUPOBATH NPUHUMAEMbIE PELLICHUS
U 1eUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOSHHS MpOTrpaMMBbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMUpOBaHbl METANpPEeAMETHBIE Pe3yJIbTAThl,
XapaKTepU3yIOIIHecs: OBJIaJCHUEM YHHBEPCAIbHBIMU TMO3HABATEIBHBIMU JICUCTBUSIMH,
YHUBEPCATbHBIMA ~ KOMMYHUKAaTUBHBIMU  JICUCTBHSIMH W yHUBEPCAIbHBIMA
PETYJISTUBHBIMU JACHUCTBUSMU.

Ilo3HaBaTeibHbIC YHUBEpPCAJbHbIE Y4eOHbIC ACHCTBUS
Bba3oBbie joruveckue 1eMCTBUS:
BBIABJIATE W XapPaAKTCPU30BATh CYHICCTBCHHBLIC IPU3HAKU MATCMATHYCCKHX O6’I)€I(TOB,
MNOHSATUH, OTHOLIEHUNA MEXAYy MOHATUSIMH, (HOPMYJIMPOBATH OMpPEAESICHUS MOHITHH,
YCTaHABJINBATb CymeCTBeHHBIﬁ IIPpU3HAK KJIaCCI/I(l)I/IKaI_[I/II/I, OCHOBaHUA OJIA
00001IIeHNS 1 CPAaBHEHMUSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh, GOPMYJIUPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIC



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

BBIBJISITE MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M W IIPOTUBOPEYMS B
(akrax, JaHHBIX, HAOJNIOJEHUSAX M YTBEPXKICHUSAX, MpelaraTb KpUTEPUU LI
BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

JIeJaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTHMBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUCHHUH, YMO3AKIOYEHUH 110 aHAJIOTUH;

pa3dbupaTh  JOKa3aTeNbCTBA  MAaTEMAaTUYECKUX  YTBEPXKIACHHM  (TMpsSMble U OT
IPOTHUBHOTO), IIPOBOJIUTH CaMOCTOSITEIILHO HECJI0XKHBIC J0Ka3aTeIbCTBA
MaTEeMaTHUYECKUX (aKTOB, BBICTPAUBATh APryMEHTALMIO, IMPUBOJAUTH NPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

BbIOMpaTh CcHoco0 pemeHus y4eOHOM 3ajauM (CpaBHUBAaTh HECKOJIBKO BAPUAHTOB
pelieHusi, BEIOMpaTh HanboJee MOIXOIAIINN C YyUETOM CaMOCTOSITENIbHO BbIIEICHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUe JAelCTBUSA:

WCIIOJIB30BaTh ~ BOMPOCHI  KaK  HCCIACAOBATCIIbCKUH ~ WHCTPYMEHT  ITO3HAHUSA,
bopMyIUPOBaTh BOMIPOCH], (PUKCHUPYIOIIHE TPOTUBOPEUHE, ITPOOIEMY, CAMOCTOATEIHLHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIIOTE3Yy, apTyMEHTHUPOBATh CBOIO
MO3UIINI0, MHCHHC,

MPOBOJUTH IO CAaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHy HECJIOXHBIA JKCIICPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYECKOro OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEKY COOOii;

CaMOCTOATENLHO  (OpMYyJIMpOBaTh O0OOIIEHHs] U  BBIBOABI IO  pe3yJibTaTam
MPOBENEHHOTO HAOJIOCHUS, UCCIICIOBAaHMS, OICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3yIbTATOB, BHIBOJIOB M 000OIIEHNUI;

MIPOTHO3WPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIIBUTATH MPEITOIOKCHUS
0 €ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanueii:

BBIABJIATH HEOOCTAaTOYHOCTD 151 N30BITOYHOCTD I/IH(l)OpMaI_II/II/I, JaHHBbIX,
H€O6XOI[I/IMBIX AJI1 pCIICHUS 3aaa4K;
BBI6I/IpaTB, AHAJIM3UPOBATD, CUCTCMATU3HUPOBATH nu HHTCPHIPETUPOBATDH

UH(GOPMALMIO Pa3IMYHBIX BUAOB U (OPM IPE/ICTaBICHMUS;

BBIOMpATh (POpMY MpeacTaBiIeHUsI MHDOPMAUU U WILTIOCTPUPOBATH pelllaeMble3alaun
CXeMamu, uarpaMmmMaMu, HTHOU rpaukoi U uX KOMOUHALMSIMU;

OLICHMBATh HaJE&KHOCTh MHPOPMALIMKM TIO KPUTEPUSIM, TIPETIOKEHHBIM YUUTEIEMIIN
c(OpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble JEeHCTBUS:

BOCIIpPUHUMATL U (1)0pMYJ'II/IpOBaTB CYXKIACHUA B COOTBCTCTBUH C YCJIOBUAMU U LECIIIMU
06IJ_ICHI/I$I, SACHO, TOYHO, TI'PAaMOTHO BbIpAKATL CBOIO TOYKY 3pPCHUSA B YCTHBIX U
IMNCbMCHHBIX TCKCTAX, 1aBaTh ITOACHCHUA 110 X0y PCIICHUA 3a1a41, KOMMCHTHUPOBATDH



MOJTyYCHHBIN PE3yJIbTAT;

B XOJI¢ OOCYKJICHHSI 3a1aBaTh BOTIPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBbI, TPOOJIEMBI,
peraecMoi 3aaum, BEICKAa3bIBaTh UCH, HAIICIICHHBIC HA MIOUCK PEIICHUS, COTIOCTABIISATh
CBOM CYKJICHHSI C CYKJACHHUSIMU JIPYTUX YIaCTHUKOB JUAjIora, 00OHApyKMUBATh pa3Indue
U CXOJICTBO IO3WIIMI, B KOPPEKTHOH (opme (opMylmpoBaTh pa3HOTIAcHs, CBOH
BO3PAXKCHUS;

MPEACTABIIATh PE3YIbTaThl PEIICHUS 3a/Jadud, SKCIEPHUMEHTa, MCCIACAOBAHMS, MPOCKTa,
CaMOCTOSATENILHO BHIOMPATh (opMaT BBICTYIUICHHS C Y4ETOM 3a7ad MPE3CHTANH M
O0COOCHHOCTEH ayUTOPHH;

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIICCTBA KOMAaH/IHON W MHJIWBHIyaJIbHOW paOOTHIIIPH
pEIICHNH YY4EeOHBIX MAaTeMaTHIECKUX 3a/1a4;

IPUHUMATH 11€J1b COBMECTHOM JIESATEIILHOCTH, TUIAHUPOBATh OPraHU3aIMi0 COBMECTHOMN
paboThI, pacpenesaTh BUABI padOT, JOTOBAPUBATHCSA, OOCYKIATh MPOIECCH Pe3yIbTaT
paboThI, 00001IaTh MHEHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKaeHUs, 0OOMEH MHEHUSMH, MO3TOBBIE
IITYPMBI U JPYTHE), BHITIOTHATH CBOIO YacTh PaOOTHI M KOOPIWHUPOBATH CBOUACHCTBUS
C IPYrMMH YICHAMHU KOMaH/Ibl, OIICHUBATh KQa4ECTBO CBOETO BKJIaJa B OOIIUN MPOIYKT
10 KPUTEPHUSIM, C(HOPMYIUPOBAHHBIM yUYaCTHUKAMU B3aMMOICHCTBHSI.

PerynsitTuBHble YHHBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS

Camoopranusamnus:

CaMOCTOATENIHO COCTAaBJATh IUIaH, QJITOPUTM PEIICHUA 3aJayd (MM €ro 4YacTh),
BBIOMpPATh CIOCOO pEIICHHA C YYETOM UMEIOIIUXCA PECcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUN C YYETOM
HOBOU MH(pOpPMALIUH.

CaMOKOHTPOJIB:

BIIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a4auu;

NpEeABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTH TMPHU PEIICHUU 3a]lauyd, BHOCUTH
KOPPEKTHUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJbTaTa ACSITEIHLHOCTH MOCTABJICHHOW 1IN U YCIOBHUSAM,
OOBSCHATH MPUYUHBI JIOCTUKEHUS WM HETOCTHUKEHUS 11€TH, HAXOAUTh OIIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHBIC pe3yibTaThl OCBOCHHUS MPOTPAMMBI MO0 MATEMAaTHUKE MPEICTABJICHBI IO
rojam oOydYeHHUsl B CIAEAYIOIIUX pa3jieiax MpPOorpaMMbl B paMKaxX OTAEIbHBIX Y4eOHBIX
KypCOB: B 5—6 kjaccax — Kypca «Maremarukay», B /—9 kiaccax — KypcoB «AJredpay,
«I'eomeTpus», « BepoATHOCTb U CTATUCTUKAY.



®EJIEPAJIBHASI PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INOACHUTEJIBHAA 3AIIMCKA

[IpuopureTHbIMU TeNSIMH OOydeHHsI MaTeMmaThke B S5—6 Kiaccax SBISIOTCS:
MPOI0JDKeHNE (OPMHUPOBAHUS OCHOBHBIX MAaTEMATHUYCCKUX TOHSITHH (YHCIIO,
BEeNMYMHA, TreoMeTpuueckas ¢urypa), o00eCneyuBaIOIIUX MPEEMCTBEHHOCTh H
MEePCIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHUs 00yUYaIOIINXCS;
pa3BUTHE WHTEJUICKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH  OOyJaroIIuXcs,
MO3HABATEIIFHON aKTUBHOCTH, HWCCJIEAOBATEILCKUX YMEHWH, WHTEpeca K H3YYCHHIO
MaTEeMaTUKH;
MO/IBE/ICHHE 00YJaroIIMXCcsl Ha JOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHIO B3aWMOCBS3H
MaTEMaTHUKH U OKPYkKaIOIIEro MUpa;
dbopmupoBaHne  (QYHKIHMOHATBHONM  MaTEMaTHYECKOM  TPaMOTHOCTH:  yMCHUS
pacmo3HaBaTh MaTEMaTHYCCKHE OOBCKTHI B peEaJbHBIX JKU3HCHHBIX CHUTYyaIUsX,
MPUMEHSATh OCBOCHHBIC YMEHHUS ISl PEIICHUS TMPAKTHKO-OPUEHTHUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATh TOJMYUYECHHbIE pE3yJbTaThl W OIICHMBAaTh HMX HA COOTBETCTBUE
MPAKTUYECKON CUTYAIUH.
OcCHOBHBIC JTMHUH COACPKAHUSA Kypca MaTEMaTHKH B 5—6 kiaccax —apudmerndeckas u
reOMETpUYECKas, KOTOpbIe pa3BUBAIOTCS MMapauIeNIbHO, KaXKJasi B COOTBETCTBUU C
COOCTBEHHOW JIOTMKOHM, OJHAKO, HE HE3aBUCHUMO OJHA OT JPYroi, a B TECHOM
KOHTaKTE M B3aMMOJCHCTBUU. Takke B Kypce MaTEeMAaTHKU MPOUCXOJUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U ONMUCATEILHON CTAaTUCTHKHU.
N3yuenue apu(PMETUYECKOTO Marepuajia HAYMHAETCS CO CHUCTEMaTU3alud |
Pa3BUTHS 3HAHUW O HATYPATbHBIX YHCIIAX, MOJYUYEHHBIX Ha YPOBHE HAYaIbHOTO OOIIETO
oOpa3zoBanusi. I[Ipm 2TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEIILHON TEXHUKH U
dbopMHpOBaHWE HOBBIX TCOPETUUYCCKUX 3HAHMM  COYETAETCA C  PA3BUTHEM
BBIYMCIIUTEILHON KYyJNbTYpPhl, B YaCTHOCTHM C OOydY€HHEM MPOCTEHIINM MpuéMam
MPUKUJIKA W OICHKH pPE3yNbTaTOB BBIUMCIACHUN. M3ydeHne HaTypalbHBIX YHCET
IPOJI0JKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU TTOHSATUSIMU TEOPUU JICTIUMOCTH.
Havano uzydennsi 0ObIKHOBEHHBIX U JIECATUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. JTo
TIEPBBINA ATAIT B OCBOCHUH APOOECH, KOT Ia MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMH HICSIMH,
NOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IpO0ei B TIOJHOM 00bEME
MPEAMIECTBYET U3YUCHHIO JCCATUIHBIX APOOCH, YTO 1eTIeco00pa3HO C TOYKH 3PCHHUS
JIOTUKH W3JI0KCHUSI YUCJIOBOW JIMHUM, KOTJIa MpaBUJia JEHCTBUN C JECITUYHBIMU
IPOOSMHU MOYKHO OOOCHOBATh YK€ W3BECTHBIMH aJTOPHUTMaMH BBITIOJIHCHHS JICHCTBUI
C OOBIKHOBEHHBIMH APOOSMU. 3HAKOMCTBO C JCCSITHYHBIMU JPOOSMH PACIIUPUT
BO3MOYKHOCTH JJISI TIOHUMaHUSI 00YyYaIOUMUCS TIPUKIAHOTO MPUMEHEHUSI HOBOM
3aMKMCH MPU HW3YYCHUH JPYTUX TMPEIMETOB M IMPH TPAKTHICCKOM HCIIOIb30BAHHH.
K 6 ximaccy oTHec€H BTOPOIA dTall B U3yUeHUHU APOOEH, T/Ie TPOUCXOIUT
COBEPIIICHCTBOBAHHNE HABBIKOB CPABHEHUS U MpeoOpa3oBaHus IpoOeid, OCBOSHNE HOBBIX
BBIYHMCIIUTEIBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYMCIICHHUA, B TOM YUCIIE
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3HAUYCHUN BBIPAXKEHUHN, COAEpKAIIMX ¥ OOBIKHOBEHHBIC, W JIECATHYHBIC ApOOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, PAaCCMOTPEHUE MPUEMOB PEIICHUs 3a]1a4 Ha APOOH.
B nauvarne 6 kiacca mporcxXoauT 3HAKOMCTBO C TIOHATHEM MPOLIEHTA.

Oco0eHHOCTBIO U3YYEHUS TIOJOKUTEIBHBIX U OTPULIATEIBHBIX YHCEN SBISIETCS TO, YTOOHHU
TaKk)K€ MOTYT pacCMaTpuBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Hadane M3ydyeHUsA
TeMblI «I100KUTENBHBIE U OTPULIATEIBHBIE YK CIIa» BhIIEsAETCS oareMa «lLlenble uncimay,
B paMKax KOTOpOM 3HAaKOMCTBO C OTpPHILATEIbHBIMU YHCIAMHU W JEHCTBUSAMU
C MOJIO’KUTEITLHBIMU U OTPULIATENHHBIMHU YHACIIaAMU IIPOUCXOAUT HA OCHOBE CO/IEPKATEIBHOIO
M0/IX0/1a. DTO MO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YUaIOIIMXCSl PAKTHYECKH
CO BCEMHM OCHOBHBIMHU TMOHATHSIMHA TE€MbI, B TOM YHCJI€ W C NpaBUJIaMH 3HAKOB
NIPY BBITIOJTHEHUHU aprU(PMETHUECKUX JAeUCTBUA. V3ydueHue palMoHaIbHbIX YMCENl Ha 9TOM He
3aKOHYHUTCS, @ OyJIeT MPOJ0KEHO B Kypce anreOphl / Kiacca.

[Ipu oOydyeHHHM pEIIEHHWI0O TEKCTOBBIX 3aJad B 56 KjlaccaXx HCHIOIb3YIOTCA
apudmeTndeckrue npuémMsl perieHus. [Ipu oTpaboTke BEIYHCIUTEIBLHBIX HABBIKOB B 5—0
KJIacCax pacCMaTpUBAIOTCS TEKCTOBBIE 33/1a4M CJIEAYIOIIMX BUJIOB: 3a]1a4l HA ABUKEHUE,
Ha YacTH, HA TIOKYTKHU, Ha pabOTy U MPOU3BOUTEIHHOCTD, Ha IPOLICHTHI, HA OTHOIIICHUS
u nponopuuu. OOydaroniuecs 3HAKOMSTCS C NMpUéMaMu pEIICHUsl 3ajad nepedopom
BO3MOXKHBIX BapHUaHTOB, y4arcs paboTaTh ¢ uHMOpMaImen, npecTaBieHHoi B Gpopme
TaOJIUI WU JUarpamm.

B nporpamme yueOHOro kypca «Marematuka» MpeayCMOTPEHO (OPMUPOBAHUE
MPOIEIEBTUUECKUX aNreOpandyeckux MpeicTaBieHuil. bykBa Kak CUMBOJ HEKOTOPOTO
yuciaa B 3aBUCHUMOCTM OT MAaT€MAaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
bykBeHHass CHMBOJIMKA IIUPOKO HCIOJB3YETCS MPEXKAE BCEro I 3alucH OOIIMX
YTBEPKACHUHN U MPEII0KEHUM, (POPMYJI, B YaCTHOCTH JJIsl BHIYUCIICHUSI TEOMETPUUECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B nporpamme yuyebHoro kypca «MaTemaTuka» MpeACTaBiI€HA HArjsigHas F€OMETpus,
HaIpaBJIeHHAs Ha pa3BUTHE OOPA3HOTO MBIILICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHNUS,
U300pa3UTENbHBIX YMEHUW. DTO BaXHBIM ASTall B U3YYEHUM T'€OMETPUHU, KOTOPBIU
OCYUIECTBJISIETCS. HA HAIISIIHO-TIPAKTUYECKOM  YpOBHE,  ONHUPAETCAHA HATJSAHO-
oOpa3HO€ MBIIUICHHE O00ydYalmuxcs. bosbinas pojib OTBOIUTCA MPaKTUUYECKON
NeSATEIbHOCTH, OMBITY, SKCIEPUMEHTY, MoAeInpoBaHuto. OOyyaroumecs 3SHaKOMSITCS ©
reOMEeTPUYECKUMHU (UTYpaMU Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTCUIINMU
KOH(UrypanusiMu, ydyaTcss M300pakaTb MX Ha HEJIMHOBAHHOW W KJeT4aTol Oymare,
paccMaTpuMBalOT WX MPOCTEHIINE CBOMCTBA. B mporecce H3ydeHHs HArJsIHOU
r€OMETPUU 3HAHMSI, MOJY4YEHHBbIE OOYYalOIMMHCS HAa YPOBHE HAYaJIbHOIO OOIIEro
o0Opa30BaHUs, CUCTEMAaTU3UPYIOTCS M PACITUPSIFOTCA.

CornacHo yuyeOHOMY TUTaHy B 5—6 Kitaccax M3y4aeTcsi HHTETPUPOBAHHBIN TIPEAMET
«Marematuka», KOTOPbIM BKIIOYAaeT apU(PMETUUYECKU MaTepuall U HarjsgHyro
TE€OMETPHUIO, a TAKXKE MPONEACBTUUECKUE CBEICHUS U3 alreOpbl, 3JIEMEHTHI JIOTUKUA U
Hayaja OnucaTeIbHON CTAaTUCTUKH.

OO6miee YuCiIo 4YacoB, PEKOMEHAOBAHHBIX JIJII U3y4YEeHUs MaTeMaTuku, — 340 4acoB:B 5
kiacce — 170 gacos (5 yacoB B Henenio), B 6 kiacce — 170 wacos (5 yacoB B Heelno).
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COAEPKAHUE OBYYEHUSA
5 KVIACC

HarypaJbHble unc/ia 4 HYJIb
Hartypansnoe uncio. Psng Hatypanehbix uncen. Yucio 0. M300pakeHne HATypaTbHBIX
Yyucelsl TOUKaMU Ha KOOPJMHATHOW (YUCIIOBOM) MpsSIMOiA.
[To3unnonHas cucrema cuuciieHus. PuMckas Hymepanusi Kak IpuMep HEMO3UIMOHHOU
CUCTEMBI cuucieHud. /lecsaTuuHas cucremMa CUUCIICHHUS.

CpaBHeHHE HATypaJIbHBIX YHCEJ, CPABHEHHE HATYpPaJbHBIX YHUCET C HYJIEM.
Crnoco6bl cpaBHeHUs. OKpYTIIEHUE HATYPAIbHBIX YUCEN.
CnoxeHue HaTypajbHBIX YHCEN, CBOMCTBO HYJISl INpPU CIIOKEHUW. BpluMTaHue Kak
neiicTBre, oOpaTHOE CIIOKEHHUIO. YMHOXKEHUE HATYypaJbHBIX YMCEN, CBOMCTBA HYIA U
CAVHUIIBI TIPU YMHOXKEHUHU. JlemeHue Kak JelCTBUE, OOpaTHOE YMHOXKEHHIO.
KoMrioneHTsl neiicTBUi, CBsA3h Mex1y HUMH. [IpoBepka pe3ynbraTta apupMeTHIeCKOTo
nevictBus. IlepeMecTuTenbHOE M COYETATENBHOE CBOWMCTBA (3aKOHBI) CIOXKEHUS U
YMHOEHHUSI, pacTpeIeTUTEeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.
Hcnonb3zoBanue OYKB Uisi 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA M 3aIlUCH CBOMCTB
apuPMETUIECKUX JIEUCTBUM.
Jenutenun U KpaTHbIE YHWCIIA, PA3JIOKEHHE HAa MHOXUTENH. IIpocThie M cocTaBHBIE
gyucna. [Ipuznaku nenmumocty Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoM.
CreneHb C HaTypaJdbHbIM IOKa3zaTeleM. 3aluCh YWCIa B BUJAE CYMMBI Pa3psIHBIX
CJIaraeMbiX.
HucnoBoe BblpakeHUE. BpluncieHHe 3HAUYEHUM YHUCIOBBIX BBIPAXECHUH, MOPSIIOK
BBITIOJTHEHUS JeUcTBU. Vcmosib30BaHWE MPU BBIYUCICHUSAX MEPEMECTUTEIBLHOTO U
COUYETATEILbHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI W YMHOXEHHS, paclpeieInuTeIbHOTO
CBOMCTBA YMHOXKEHUS.

Jpodu
[IpencraBienrie o ApoOM Kak crnocoOe 3amucy 4acTu BeduduHbl. OOBIKHOBEHHBIC

npo6u. IlpaBunpHbie W HempaBWiIbHbIE Apobu. CmerranHas ApoOb, MpeAcTaBlICHUE
CMEIIaHHOW ApoOH B BHUAE HENPaBWJIBHOW APOOM W BBIJEICHUE LEJIOM YacTH 4YHCiia
U3 HempaBWIbHOU JpobOu. M3o0paxeHue ApoOedt TOUYKaMU Ha YUCIOBOM TMPSIMOM.
OcHoBHoe cBoiicTBo apobu. Coxpamienue napoOeii. [lpuBenenue apodbu kK HOBOMY
3HameHateno. CpaBHeHUE ApoOei.

CrnoxxeHue U BblYUTaHUE JIpoOei. YMHOXKEHHUE U JeJieHne ApoOei, B3auMHO- oOpaTHbIe
npobu. HaxosxaeHne yacTH 1eJIoro U IEJIOTO 10 €0 YacTH.

JHecsatuunast 3amuch aApooOeit. IlpencraBmenue nmecaTudHOM ApoOM B BHIE
OoObIKHOBEHHOUH. M300pakeHne AECATUYHBIX APOOEH TOYKaMU Ha YHCIOBOW MPSMOM.
CpaBHEeHHE JIECATUIHBIX IPOOCH.

ApudmeTrnueckne ACUCTBHUS C ACCATUYHBIMUA ApoOsMu. OKpyTJIeHHE AeCATUYHBIX
Jpo0eii.
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Penienne TeKCTOBBIX 3224
Pemenne TekCcTOBBIX 3a/1a4d apuMETHIECKUM CITocoOoM. PereHue mornueckux 3aaad.
Pemiennie 3amau  mepeOOpoOM BCEX BO3MOXHBIX BapuaHTOB. Mcmolsib3oBaHue mpu
peIIeHNH 3a7a9 TaOJIUI] U CXEM.
Pemiennie 3amad, cojaepiKalldxX 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEIUYUHBI: CKOPOCTb,
BpeMsi, PacCTOSIHHE, II€HA, KOJWYECTBO, CTOMMOCTb. EMWHUIIBI HM3MEpEHHUs: MaccChl,
00bEMa, 1IeHBI, PACCTOSHHS, BpEMEHHU, CKOPOCTH. CBSA3b MEXIY €AMHUIIAMH U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemienre ocHOBHBIX 3aJ1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIC TAOIHIl, CTOJIOYATHIX JUATPAMM.

Harnsanas reomerpusi
Harnsgaele npeacraBieHuss 0 pUrypax Ha IUIOCKOCTU: TOYKa, MpsiMasi, OTPE30K, JyY,
yTOJI, JOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KpyT. YToia. IIpsaMou, ocTpslii, Tynou u
Pa3BEPHYTHIN YTJIBI.
JlnuHa OTpe3Ka, METpPUYECKHE €OUHULIBl JUIMHBL J[nIMHAa J0MaHOW, NEepUMETp
MHOTOYTOJIbHUKA. VI3MEpEeHNE U ITOCTPOEHUE YTIIOB C IIOMOIIBIO TPAHCIIOPTHUPA.
Harnsgnele mpencraBieHuss o  ¢urypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.
N3ob6paxenue ¢puryp, B ToM 4yucie Ha kiaetyaTtoil oOymare. Iloctpoenue koHpurypaumii
U3 YacTe mpsMOM, OKPY>KHOCTM Ha HEJIMHOBAHHOW MW KJeT4aToil Oymare.
Hcnonb30BaHue CBOMCTB CTOPOH M YIVIOB NMPSMOYTOJIbHUKA, KBAAPATA.
[Tnomans NPSAMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM u4ucie (GUryp, M300paKE€HHBIX Ha KieTdyarod Oymare.
EnuHue1 namMepenus miomaim.
Harmsinaple mpeicTaBieHUss O MPOCTPAHCTBEHHBIX (QUTypax: MPSIMOYTOJIbHBIN
napajuienenunesn, kyo, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPAaHHUKOB.
Pa3zBépTku kyba u mapamienenumnena. Coznanvue Mojesield MHOTOTPaHHUKOB (M3 OyMary,
MIPOBOJIOKH, TUIACTHIIMHA U APYTUX MAaT€pPHAIOB).

O0BEM MPAMOYTOIBHOTO Mapasuienenunesaa, kyoa. Enunuiip nuamMmepenus oobéma.

6 KJIACC

HarypaJjbHble unciia

Apudmernueckue JEUCTBUS C MHOTO3HAUYHBIMU HATypaJbHBIMH 4YUCIaMH. UHCITOBBIE
BBIDOKEHUSI, TOPSAOK JEUCTBHUM, WCMIOIb30BaHHEe CKOOOK. lMcmonp3oBanue mpu
BBIYHMCIICHUSIX TEPEMECTUTENIbHOIO M COYETATEIbHOIO CBOMCTB  CIIOXKEHHUS U
YMHOXKEHHUSI, PACTIPEACIUTEILHOTO CBOMCTBA YMHOXEHUsA. OKpyIJIeHHE HaTypalbHBIX
YHUCeNl.

Jlenutenu w KpaTHbIE YKCIIa, HAUOOJBIINKA OOIIUI JENUTENh W HauMeEHbIee ooiee
KpaTtHoe. [[enuMocTbh CyMMBI U IPOU3BEAEHUS. [eleHne ¢ 0CTaTKOM.
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JApodu
OOBIKHOBEHHAsT TIPOOL, OCHOBHOE CBOMCTBO ApoOH, cokpaieHue apodeii. CpaBHEHHE U

ynopsiiounBaHue aApoOeld. Pemenue 3agad Ha HaXO0XKIEHUE YacTH OT LIEJIOr0 M
nesoro mo ero yactu. JlpoOHoe umcio Kak pe3ynbrar aeneHud. IlpencraBnenue
JECATUYHON JpoOu B BHUAE OOBIKHOBEHHON JpPOOM M BO3MOXKHOCTH MPEICTABICHHUS
OOBIKHOBEHHON JpoOM B BHJE JAECATUYHOU. JlecaTMuHble IpoOM M MeTpHUuecKas
cucreMa Mep. ApupMeTHUecKHe JACWCTBMS U YWCJIOBBIE  BBIPAXKEHUSA C
OOBIKHOBEHHBIMH H JIECATUYHBIMU JAPOOSIMHU.

OthHomenue. Jlenenue B JaHHOM oOTHoweHUM. Macmral, nponopuus. [Ipumenenue
IIPOTIOPLIAN IPH PEILICHUH 3a1a4.

[lonsiTne mnponeHTa. BplYMCIEHHE NPOLEHTAa OT BEJIWYMHBI W BEJIWYUHBI IO €€
NpOLEHTY. BbIpakeHHe MNPOLEHTOB JAECATUYHBIMU JpoOsMH. Pemenne 3agau
Ha IIPOLICHTHI. BhIpakeHUE OTHOILIEHUS BEJIMYHUH B IIPOLICHTAX.

ITos0:kMTENBHBIC K OTPULIATEIbHBIC YHCJIA

[lonoxurenbHble W OTpULATENbHblE uyucna. llenpie umcma. Monpyne yucna,
reoMeTpuiecKas HHTeprpeTanus Moayss yncia. M3o0pakeHue ynucesn Ha KOOpAUHATHOM
npsamoil. UucinoBsle npomexyTku. CpaBHeHue uucen. ApudmeTnueckue IeHCTBUS
C TIOJIOXKUTEIIbHBIMUA M OTPULATEIbHBIMU YHCIIAMM.

[IpsMoyrosibHast cucTeMa KOOpAMHAT Ha IUIockocTH. KoopauHaTtsl TOYKHM Ha
IUIOCKOCTH, abcmucca u opauHara. [loctpoeHne Touek M ¢GuUryp Ha KOOpIAMHATHOM
IIJIOCKOCTH.

BykBeHHBbIE BHIpAaKeHUA
[Ipumenenue OYKB JUisl 3allUCH MAaTEMATHYECKUX BBIPAKEHUH U MPEIJIOKECHUM.
CpoiictBa apudmMeTnueckux JeHCTBUNA. bByKBEHHBIE BBIPAKEHHS U  YHUCIIOBBIE
MIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyinbl, QopMyNbl MEpUMETpa M IUIOMIAAM MNPSIMOYTOJbHUKA, KBajapara, o0bEma
napajjienenunena u Kyoa.

PenieHnne TeKCTOBBIX 3224

Perienrie TeKCTOBBIX 3a/1au apu(METHIECKUM criocoOoM. Perienue lorudeckux 3aaad.
Pemenne 3amau mepebopoM BCeX BO3MOKHBIX BApHAHTOB.

Pemienue 3amad, coaepiKalldX 3aBUCHMOCTH, CBS3BIBAIOIIMX BEJIWYHUHBI: CKOPOCTD,
BpeMsl, pacCTOsIHUE, 1IeHa, KOJIMYE€CTBO, CTOMMOCTh, IPOU3BOAUTEIHLHOCTh, BpeMsl, 00BEM
paboThl. EquHuIBl U3MEPEHUs: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKy €IMHULIAMU U3MEPEHUS KaXK0 BEITUYUHBI.

Pemiennie 3amay, CBSI3aHHBIX C OTHOIICHUEM, MPOMOPLHHUOHAIBHOCTHIO BEJIMYMH,
MIPOIICHTAMH, PEIICHHE OCHOBHBIX 3a7a4 Ha APOOH U IIPOIICHTHI.

Ornenka W TPUKUIKA, OKpyIJIeHHe pesynbTaTa. CocTaBiieHHe OYKBEHHBIX BBIPKCHHM
0 YCJIOBUIO 3aJ1a4H.

[IpencraBiieHre MaHHBIX C MMOMOIILIO TaOIUIl U auarpamMM. CTosi0yaThie JTHArpaMMBI:
YTEHUE U TOCTpOoeHHE. UTeHne KPYroBbIX TUarpaMM.
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Harasanas reomerpust

Harnsgasle npeacraBieHusi o Gurypax Ha IJIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd,
yIoJ1, IOMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.
B3auMHoe pacnonoxkeHue ABYyX MpPSMBIX Ha IUIOCKOCTH, MapajuieibHbIE MPSMBIE,
NEepHEHIUKYISIpHBIC MIpsiMble. MI3MepeHne pacCTOSTHUMN: MEXAY IBYMsI TOUKaMH, OT TOUKH
JI0 TPSIMOM, IJIMHA MapILIpyTa Ha KBaJAPATHOU CETKE.

N3MepeHre U MOCTPOEHUE YTJIOB C MOMOUIBIO TPAHCHOPTHPA. BUABI TPEyTrOJbHUKOB:
OCTPOYTOJIbHBIM, MPSIMOYTOJIbHBIM, TYIIOYTOJIbHBIN, PaBHOOCIPEHHBIMN,
PaBHOCTOPOHHUHN. UeThIPEXYTOIbHUK, IPUMEPHI UETHIPEXYTONBHUKOB. [IpsIMOYTrOBHUK,
KBaJpaT: UCIOJIb30BAaHUE CBOMCTB CTOPOH, YIJoB, JuaroHaned. M3obpaxenue
TeOMETPUUECKUX (UTYp Ha HEIMHOBAHHOW OyMare ¢ HCIOJIb30BaHHUEM ITUPKYJIS,
JMHENKU, YyTOJIbHUKA, TpaHcnopTupa. [loctpoenus Ha kineTyaToi Oymare.

[lepumerp wmHoOroyrosibHuka. [loHsiTHe T™IOmMAAM (UTYPBI, E€AMHUIIBI HU3MEPEHUS
wiomaau. [pubmmkénnoe usmepenue miomaan Guryp, B TOM 4Yuciie Ha KBaJpaTHOM
cetke. [IpubnmxénHoe n3MepeHue IIMHbI OKPYKHOCTH, IJIOIIAIU KpyTa.

CumMeTpus: LIEeHTpaJibHas, OCEBasi U 3epKaJIbHAsi CHMMETPHH.

[TocTpoeHrne CUMMETPUYHBIX PUTYD.

Harnsinablie npeacTaBienus 0 IpOCTPaHCTBEHHBIX (UTYypax: mapajijiesienumne, Kyo,
MpU3Ma, MUpaMuJIa, KOHYC, HIUIUHAp, map u cpepa. M300pakeHne npocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB, IIMJIMHpPA U KoHyca. Co3znanue Mojienei
MPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, mpoOBOJIOKH, IJIACTHIMHA U JPYTUX MAaTEPUATIOB).
[lonarue o00BEMaA, eauHULBI U3MEpeHus o00bEmMa. OO0BEM  HPSIMOYTOJIBHOTO
napajienenunena, Kyoa.

HPEAMETHBIE PE3YJIBTATDI

[IpenMeTHBIC pe3yabTaThl OCBOCHHS MPOrPAaMMBbI YIEOHOTO Kypca K KOHILy OOyYCHHS B
5 kJaacce:

Yucaa u BbIYUCICHUS
[lonuMaTh W TPaBWIBHO YyHOTPEOJSATh TEPMHUHBI, CBS3aHHBIE C HATypaJbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH JTPOOSMHU.
CpaBHUBaTh W YIHOPSAOYMBATH HATypajbHbIE YHWCIA, CPAaBHUBATH B MPOCTEUIINX
Ciy4asix OOBIKHOBEHHBIE IPOOH, JECATUUHBIC JPOOH.
COOTHOCUTh TOYKY Ha KOOPAMHATHOW (YMCIIOBOM) MPSMOM C COOTBETCTBYIOLIUM €M
YUCJIOM U M300pakaTh HAaTypajibHbIC YMCJIa TOUYKAMHU Ha KOOPJUHATHOMW (YMCIIOBON)
MPSIMOM.
BoInonHATH apupMeTHIecKue  JEeUCTBUS C  HaTypaJbHBIMU YUCIIaMU, C
OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUIINX CIIydasiX.

BrInosHATE TPOBEPKY, TPUKUIKY PE3YJIbTaTa BEIYUCICHUI.

OKpyIJIsTh HaTypalibHbIE YHCIIA.
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Penienne TeKCTOBBIX 3224

Pemath  TekcToBble 3adaud  apuUPMETHUYECKUM CIIOCOOOM H € TMOMOIIBIO
OpPraHW30BAHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX BAPUAHTOB.

Pemarp 3amaun, copepxkalive 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIIMYMHBI: CKOPOCTb,
BpEMsl, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alIUCH, CXEMBI, TaOIUIbl, 0003HAYEHHUS [IPU PELICHUHN 3a]1a4.
[Tonb30BaTbCs OCHOBHBIMU E€OUHHUIIAMM HM3MEPEHMS: IIE€HbI, MAacChl, PaCCTOSHMI,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €AVHUIIBI BEJIMUUHBI Yepe3 JpyTHe.

W3Bnekatb,  aHamUM3UpoBaTh,  OLEHUBaTh MH(OpPMALMIO,  IPEICTABICHHYIO B
TabnuIe, Ha CTOJIOYATON auarpaMMe, MHTEPIPETUPOBATH MpPEACTaBICHHBIC JAaHHEBIC,
UCIIOJIb30BAaTh JIAHHBIE NIPU PELICHUH 3a/1ad.

Harasignas reomerpust

[Tonb30BaTbCAd T€OMETPUYECKUMU IIOHATUSAMM: TOYKA, IpsiMas, OTPE30K, JIyd, YIod,
MHOT'OyTOJIBHUK, OKPY>KHOCTb, KPYT.

[TpuBoUTH IpUMEPBl OOBEKTOB OKPY’KAIOLIET0 MHUpPA, UMEIOIMUX (GOPMY H3YyUEHHBIX
reoMeTpUYEeCcKuX puryp.

Hcnonb30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C  yIJIaMH: BEpIIMHA CTOPOHA,C
MHOTOYTOJIBHUKAMH: YIOJI, BEpPIIMHA, CTOPOHA, AUAroHajldb, C OKPYKHOCTBIO: pajauyc,
TUaMETp, LIEHTP.

N300paxxaTb M3y4YeHHbIE T€OMETpUYECKHE (UIYypbl HA HEJIMHOBAHHOM M KIIETYATOU
OyMare ¢ IOMOIIbIO LIMPKYJIS U INHEHKH.

Haxonute JUIMHBI OTPE3KOB HEIOCPEICTBEHHBIM HW3MEPEHHEM C IOMOIIBIO
JMHENKH, CTPOUTH OTPE3KH 3aJaHHOM JITIMHBL, CTPOUTH OKPYHOCTh 33JIaHHOTO pajuyca.
Hcrnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSAMOYTOJIBHMKA, KBajpara sl HX
IIOCTPOEHUS, BBIYMCIICHHS IUIOLIAIA U IIEPUMETPA.

BbluucisaTe nepuMeTp U oAb KBaApara, NpsIMOYroJbHHUKA, (PUTYp, COCTaBICHHBIX
U3 IPSIMOYTOJIbHUKOB, B TOM uKciie pUryp, n300pakE€HHbIX Ha KiieTyaToOymare.
[Tonb30BaThC OCHOBHBIMU METPUUYECKUMHU €IMHHMIIAMH W3MEPEHUS JUIMHBI, TUIOLIAAHN;
BBIPAKATh OJHU €IMHHIIBI BETMYUHBI YEPE3 IPYTHE.

Pacno3naBaTh mapamenenumes, Ky0, UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpLIMHA, peOpo
rpaHb, U3MEPEHUs, HAXOAUTh U3MEPEHUs apajuiesenunena, Kyoa.

Brruncnsate 00bEM Ky0a, mapajiesnienunena mno 3aJaHHbIM W3MEPEHUsIM, TOJIb30BaThCs
SIUHULIAMH U3MEPEHUsS 00BhEMA.

PemaTte HecnoXHblE  3aJlayd  HA  U3MEpPEHHE  TIEeOMETPUYECKUX  BEJIMYMHB
MPAKTUYECKUX CUTYaLUSIX.
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[IpeameTHBIC pe3yJIbTaThl OCBOSHUS MPOrPaMMbl YY4EOHOTO Kypca K KOHIy OOydYeHHs B
6 KJacce:

YucJa v BbIYHCTIEHUS
3HaTh ¥ NMTOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3JIMYHBIMU BHUJIAMH YUCET U CIIOCOOaMHU
WX 3alACH, TEPEXOIUTh (€CIM 3TO BO3MOXKHO) OT OIHOW (hOPMBI 3alHMCH YHUCIA K
JIPYTOH.
CpaBHHMBaTh M YIOPSAOUYMBATH IIEJIbIE YKCIa, OOBIKHOBEHHBIC W JIECATHYHBIC IpOOH,
CPaBHUBATh YMCJIA OJHOTO U Pa3HBIX 3HAKOB.
BrITIONTHST, coueTass YCTHBIE W MHUChbMEHHBIE TPHEMBI, apu(dMETHUIECKUE ICHCTBUS C
HaTypaJbHBIMU W IEJIBIMA YHMCJIaMH, OOBIKHOBEHHBIMH M JACCATUYHBIMU JPOOSMU,
MOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMU YUCTIAMU.
BpruuciisiTb  3HaYC€HUS YHUCIOBBIX BBIPAXCHUW, BBIMNOJHATh MPUKUIKY H OLECHKY
pe3yJibTaTa BBIYUCICHUN, BBIMOJHATHL MPEOOPa30BaHUS  YHUCIOBBIX  BBIPAKECHUIM
Ha OCHOBE CBOWCTB apu(hMETHUUECKUX JEHCTBUN.
COOTHOCUTH TOYKY Ha KOOPJAMHATHOW MPSMOM C COOTBETCTBYIOIIUM €W YHUCIOM H
n300pa)kaTh YMCjIa TOUKaMU Ha KOOPAMHATHOMN IPSAMOM, HAXOIUTh MOIYJIb YUCIIA.
COOTHOCUTh TOYKH B MPAMOYTOJBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMHU 3STOH
TOYKH.

OKpyTIIsTh 1IEJIbIe Ynciia U ICCATUYHBIC IPOOH, HAXOIUTh MPUOINKEHUS YHCEIL.

YucsoBbie 1 0yKBEeHHbIE BbIPAKEHMSI
[ToHuMaTh ¥ ynoTpeoasTh TEPMUHBI, CBSI3aHHBIC C 3aMUCHIO CTENICHU YUCIa, HAXOIUTh
KBaJpaT U KyO YMCIIa, BBIYUCIISATH 3HAUECHUS UYMCIIOBBIX BBIPAKECHHH, COJEp Kalinx
CTEIICHU.
[Tonb30BaThCAd MpHU3HAKAMM JIEJIMMOCTH, PpACKJaJblBaTh HaTypajdbHbIC YHCJIa Ha
MPOCThIC MHOXKHUTEIH.
[Tons3oBaThCs MacIITaboOM, COCTABIIATH MPOITOPIIUN U OTHOIIICHHUS.
Hcnonb3oBaTh OyKBbI 71 OOO3HAUEHHUS YMCENT TPU 3alUCU  MaTeMaTHYECKHUX
BBIPAKEHUN, COCTaBISATb OYKBEHHBIC BBIp@XKECHHUS U (HOPMYJbI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPKCHHUH, OCYIIECTBIISIS HEOOXOAUMBIE MOJICTAHOBKU 1 ITpeoOpa3oBaHus.
Haxonuths HEW3BECTHBINM KOMIIOHEHT PABEHCTBA.

Pemienne TekcToBbIX 32124

Pemrats MHOTOIIIAarOBBIE TEKCTOBBIE 3a]1a4u apU(DMETHUECKUM CIIOCOO0M.
Pemare 3amaum, CcBsI3aHHBIE C OTHOIICHHWEM, MPOMOPIHUOHATFHOCTRIO BEJIUYHH,
MPOIEHTaMH, PEIIaTh TPU OCHOBHBIE 3a7]a4i Ha IPOOH M MPOIICHTHI.
Pemarp 3amaum, copepkamiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBL: CKOPOCTH,
BpeMsi, PacCTOSHUE, II€HAa, KOJIMYECTBO, CTOMMOCTH, MPOU3BOIAUTEIHLHOCTH, BPEMI,
o0béMa paboThl, UCHOIB3YS apuUPMETHUECKUe JeHCTBUS, OLCHKY, NPUKUIKY,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEJIIMYHH.

CocTaBnsaTh OyKBEHHBIC BBIPAKCHHSI 110 YCIOBUIO 33 JaH.
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N3Bnekarh nHbOpMaIIKIO, TIPEACTABICHHYIO B TA0JIMIIaX, Ha JIMHEWHOM, CTOJIOYATOM MITH
KpyroBOM aWarpaMmax, MHTEPIPETHPOBATH MPEJACTaBICHHBIE JaHHBIE, MCIOJIH30BaTh
JIAaHHBIC TIPU PEIICHUH 3a]ad.

[IpencraBisaTs HHOOPMALIMIO C TIOMOIILIO TAOJIUII, TUHEHHOM M CTOJIOYATOM AHarpaMm.

Harasignas reomerpust

[TpuBoaUTH TIpUMEPHI OOBEKTOB OKPY’KAIOLIETO MHUpPA, UMEIOMUX (GOpMYy H3yUEHHBIX

T€OMETPUUECKUX ITUIOCKUX M TPOCTPAHCTBEHHBIX (UTYp, NPUMEPHl pPaBHBIX U

CUMMETPHUYHBIX QUTYD.

N300paxkath ¢ MOMOIIBIO LMPKYJS, JIMHEWKH, TPAHCIOPTHpPAa HA HEIMHOBAHHOW U

KJIeT4aToi Oymare M3yuyeHHbIE IJIOCKHE reomMeTpuieckue (urypsl U KoHpurypaium,

CUMMETPUYHBIC QUTYPBHI.

[Tonb30BaTbCss TEOMETPUUYECKHMHU MOHATHUSAMM: PABEHCTBO (UTyp, CHUMMETpHS,

UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYI0 C CUMMETPHUEW: OCb CHUMMETPHUH, LIEHTP

CUMMETPHUH.

Haxonuts BEIWYMHBI YITIOB U3MEPEHUEM C IIOMOILBIO TPAHCIOPTUPA, CTPOUTH YIJIbI

3aJaHHOM BEJIMYMHBI, TOJIb30BATHCSA IPU PELICHHM 3aJad I'PaayCHOM MEPOU YIJIOB,

pacIio3HaBaTh Ha YEPTEKAX OCTPBIU, IIPAMOU, PA3BEPHYTHIM U TYIION YIJIBL.

Beuucnars JUIMHY JIOMAHOW, NEPUMETP MHOTOYTOJIBHUKA, ITOJb30BATHCA €IMHULIAMH

U3MEPEHUS JUIMHBI, BBIPAXKATh OJJHUA €IUHUIIBI U3MEPEHHUs JUIMHBI YePe3 IpYyTHE.

HaxoauTe, ncnosnp3yst 4epTEKHBIE MHCTPYMEHTHI, PACCTOSIHUS: MEXKAY IBYMSI TOUKAMH,

OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HA KBAaJAPATHOU CETKE.

Boruucnate miomans (QuUryp, COCTaBIIEHHBIX W3 NPSIMOYTOJbHUKOB, HMCHOJB30BaTh

pazOueHre Ha  OPSIMOYTOJbHMKM, Ha  paBHble  (QUIypbl,  JOCTpauBaHUE

0 TPSMOYTOJIbHUKA, I10Jb30BaThCS OCHOBHBIMM EIMHULAMU H3MEpPEHHUs IUIOLIAIH,

BBIPAXKaTh OJHU €IUHUILIBI U3MEPEHUS IUIOIMIAAN YEPE3 APYTHE.

Pacro3HaBaTh Ha MOJENSIX U H300paXKeHUSIX MNHUpaMHUAy, KOHYC, LWJIMHID,

UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.
N300pakath Ha KIeT4aTol OyMare mpsMOYTOJIbHBIN Mapasuieenunes.

Bbruncnsate 00BbEM  NOpSAMOYroJIbHOTO — NapajuleNienunena, Kyo0a, IMO0JIb30BaThCA

OCHOBHBIMHU €IUHULIAMU U3MEPEHUS 00BbEMA;

Pemlare  HecnmokHBIE 3aJadyd  HA  HAXO0XKIACHUE TI'E€OMETPUYECKUX  BEIWYUH B

IIPAKTUYECKUX CUTyaLUAX.
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TEMATHYECKOE INTAHUPOBAHHUE

5 KIIACC
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IlepemecturenpHOE
U COYETaTEIHLHOE
CBOMCTBA CJIOKECHUS
U YMHOXKEHUS,
pacIpeieUTEeIbHOE
CBOWCTBO
YMHOXEHHUS.
Jemurenu u
KpaTHbIC YUCJIA,
pa3iIoKEHUE YrciIa
Ha MHOKUTEJIH.
Henenue

¢ ocratkoMm. IIpocteie
Y COCTaBHbIC YUCIIA.
[Ipu3Haku
JIEJTUMOCTH Ha 2, 5,
10, 3, 9.

Crenens ¢
HaTypaJlbHbIM
MOKa3aTesIeM.
Hucnoseie
BBIpaKEHUS,
MOPSIOK IEUCTBUM.
Pemenue TekCcTOBBIX
3a7a4 Ha BCE
apupMeTHIECKUE

U IPUMEHATH MPaBUJIAa TPeoOPa30BaHUS YUCIOBBIX
BBIP2XECHUI Ha OCHOBE CBOMCTB apu(METHUECKHUX JACHCTBUM.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001LIEHHS U
BbIBO/bI 10 PE3YJITATAM MPOBEAEHHOTO UCCIICIOBAHUA.
DopMyJUPOBATH ONpPeIeIeHUsI JICJIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIHPOBATH H
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOXKUTEN; HAXOAMTh OCTAaTKH OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 HaTypaJbHBIX YHCJIaX, IPUBOAUTHL MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUSA U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIBHBIX YHCEIL.
KoncTpynpoBath MaTeMaTH4eCKHUe NMPeEAT0KEHUSA

C IOMOUIBIO CBSI30K «H», KA, «ECIH. .., TO...)».

Pemats TekcTOBBIE 3a/1auu apU(PMETHIECKUM CIIOCOOOM,
HCMO0JIb30BAaTh 3aBHCUMOCTH MEX1y BETUYMHAMU (CKOPOCTb,
BpEMsI, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICIUBATH TEKCT 3a]1a4H,
nepegopMyJIHpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIE
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEIMUYNHAMHU,
CTPOUTH JIOTUUECKYIO LIETIOYKY PACCYKICHUM.
MoaeaupoBarhb X0 PELICHHS 33/1a49H C IIOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYTKH

CXEMBI, TAOJIULIBI.

IIpuBoauTH, pa30MpaTh, OLEHUBATDH PA3IUYHBIE PELICHUS,
3alMCH PEIIECHUIN TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHMBATH NOJyYEHHBIN pE3yNIbTaT,
OCYIIECTBJATH CAMOKOHTPOJIb, IPOBEPSS OTBET HA
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OUIHOKH.

Pemarts 3a1aun ¢ moMolIpi0 epedopa BceX BO3MOKHBIX
BapUaHTOB.

3HAKOMMTBCS € HCTOPHUEH pa3BUTUS apU(PMETUKH

Harnsnnas reomerpus.
JIvHuM Ha 1I0CKOCTH

12

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

OKpy»XHOCTb U KpYT.

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

Pacno3HaBaTthb Ha yepTexKax, pUCyHKAX, ONMUCHIBATD,
HCIIOJIb3Ysl TEPMHUHOJIOTHIO, U H300PakKATh C TOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPSMYIO, OTPE30K, JIyY,
YTOJI, IOMaHy!0, OKPY’KHOCTb.

Pacno3naBathb, NpUBOAUTH NPUMeEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOIUX POpMY U3YUEHHBIX PUTYpP, OLIEHMBATH UX
JIMHENHBIE pa3MepHI.

HUcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI
JUJISL IOCTPOCHUS ¥ U3MEPEHUS: U3MEPATH JNIMHY OTPE3KA,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JJIMHBI, YTOJI,
3aJJaHHOW BEJIMYMHBL; OTKJIAABIBATH UPKYJIEM PABHbIC
OTPE3KHU, CTPOUTH OKPY>KHOCTb 3aJJaHHOT'O panyca.
N3006paxkath KOHPUTYpAIIUU TEOMETPUIECKUX (PUryp

13 OTPE3KOB, OKPYKHOCTEM, X YACTEN HA HEJJMHOBAHHOU U
KJIeTUaToOM Oymare; npeajiaratb, ONMCbIBATH U 00CYK1AaTh
CIoco0bl, AJITOPUTMbI TTOCTPOCHHS.

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

KJIETYaTO Oymare NpsMoOn, OCTPBIN, TyHOW, pa3BEPHY THIN
yIJIbl; CPABHUBATDH YTJIbIL.

BbI14ucJIATH IMHBI OTPE3KOB, JOMaHBIX.

IToHumMaTh M MCNIOJIB30BATH NIPH PELICHUH 32124
3aBMCHMOCTH MEKy €AMHULIAMU METPUYECKONU CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B Pa3JIMYHBIX €IHMHUIIAX U3MEPEHHUS.
UccaenoBath Gurypsl 1 KOHPUTypaLMK, UCTIOIb3YsI
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JIPOOH

48

Jpo6s. [IpaBuiibHbIE
U HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue Tpo0ei.
CnoxxeHue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npobeii. CmeranHas
JIpo0b. YMHOKECHHUE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIE POOH.
Penienre TeKCTOBBIX
3a/1ay, CoJepKaIImx
npoou. OCHOBHBIE

MopeanpoBarthb B rpaduuecKkoi, IpeIMeTHON dopme,

C MOMOIIBIO0 KOMITBIOTEPA IOHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YuraTh M 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE IPOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxkath 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJAMHATHOM IIPSIMON; HCIOJIb30BATh KOOPAUHATHYIO
NpsAMYIO JJ1 CPaBHEHHUS IPOOEH.

DopMyIHPOBATH, 3alIUCHIBATH € IOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIPOOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO J1po0OHU JUIsl COKpaIleHUs: qpoOeit U MpUBeICHUS
JpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTaBiasiTh CMENIAHHYIO IPOOb B BUJIE HETPABIWIIBHON U
BBIJIETISITH 1IETYI0 YacTh YHCIIa U3 HEMIPaBUWIbHOM Apo0u.
BoinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMHU APOOSIMI; MPUMEHSITh CBOICTBA
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3a/1ayu Ha IpoOHu.
[IpumeHeHue OyKkB
JUISL 3aIUCH
MaTeMaTUYECKUX
BBIPAKCHUU U
MPEIIOKEHUM

apu(PpMETHICCKUX TEHCTBUN TS paIliOHATA3AIUN
BBIYMCIICHUN.

BoINOJIHATH NPUKUAKY U OLEHKY PE3yJIbTaTa BEIYUCICHUN;
NpeaIaraTb ¥ NPUMMEHATH NPUEMBI IPOBEPKH BHIYUCIICHUN.
IIpoBoauTH HCCIEeA0BAHMS CBONCTB ApOOEH, omupasich

Ha YHCIJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOILBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIE BBICKA3bIBAHHUS

0 1po0sX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS 1 OTPUIIAHUS BBICKA3bIBAHUM.

Pemarh TekcTOBBIE 3a/1a4H, COIepKALLUE IPOOHBIE JaHHBIE, U
3a/1a4M HA HAXO0XKACHUE YaCTH LEIOr0 U LEJIOTO 10 €r0 YacTH;
BBISIBJIATH UX CXOACTBA M Pa3JIHYUsl.

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

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JINYHbIC PEIICHMUS,
3aIMCH PEIIEHUHM TEKCTOBBIX 3a/1a4.

Kpuruvecku oneHMBaTh MMOITYYECHHBIA PE3YIIBTAT,
OCYILECTBIIATH CAMOKOHTPOJIb, IIPOBEPSSI OTBET

Ha COOTBETCTBHE YCIOBHIO, HAXOAUTH OLINOKU.
3HAKOMUTBCS € UCTOPHEN Pa3BUTHS apU(PMETUKU

Harnsgnas reometpus.
MHOroyroJbHUKH

10

MHOroyroJIbHUKM.
YeTpIpEXyTOJBHUK,
IIPSAMOYTOJIBHHUK,
KBaJpar.
[IpakTrueckas

OnucbiBaTh, MCNOJIB3YSI TEPMUHOJIOTHIO, H300PAKATH

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

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

C 3aJIaHHBIMU
CTOPOHAMH

Ha HEJIMHOBAaHHOU
Ooymare.
TpeyronapHuUK.
[Imomans n
IIEPUMETP
IIPSIMOYTOJIBHUKA U
MHOTOyTOJIbHUKOB,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB,
€ IMHULIBI
U3MEpEHNUs
IIJIOLLAIH.
[lepumerp
MHOTOYT'OJIbHAKA

TPEYTOJIbHUKA, OLEHMBATH UX JIMHEWHBIC PA3MEPBI.
BouI4HCasITh: IEPUMETP TPEYTOJIBHHUKA, IPIMOYTOJIbHHUKA,
MHOTOYTOJIbHUKA; IIJIOIIAb IPSIMOYTOJIbHHAKA, KBaJpara.
M300paxkaTh OCTPOYIrOJIbHBIE, IPAMOYTOJIbHBIE U
TYHOYTOJIBHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOM M KJIETYAaTON OyMare KBajaparT u
MPSAMOYTOJIBHHK C 3aJaHHBIMU JJIMHAMU CTOPOH.
HcciienoBaths cBOMCTBA IPSIMOYTOJIBHUKA, KBaJpaTa IIyTEM
AKCIIEPUMEHTA, HAOJIIOICHHS], U3MEPEHUS, MOJICTUPOBAHHS;
CpaBHHBATh CBOMCTBA KBaApaTa U NMPsIMOYTOJIbHUKA.
KoncrpynpoBath MaTeMaTH4YeCKHUE NPEIT0KECHUA

C MIOMOIIIBIO CBS30K «HEKOTOPBI», «11000i1». Pacmo3naBarth
VCTUHHBIE U JIOKHBIE BBICKA3bIBAHNSI O MHOTOYTOJIbHUKAX,
NPUBOINTH NPUMEPBI U KOHTPIPUMEDHI.

HccaenoBath 3aBHCHUMOCTB IIJIOIIAIN KBAIpaTa OT JJIMHBI
€r0 CTOPOHBL.

Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKH JUJISL TOCTPOCHUS
¢buryp; pa3douBaTh IPSIMOYTOJIbHUK HAa KBAJPATHI,
TPEYTrOJbHUKHU; COCTABJIATH QUTYPHI U3 KBAaJIpaTOB U
IPSIMOYTOJIBHUKOB U HAXOAUTh UX IUIOIA/b, pa30MBaTh
¢burypsl Ha IPSAMOYTOJIBHUKHU U KBAAPAThl U HAXOAUTh UX
IUIOIIAMb.

BreipaxkaTh BEIMUNHY TUIOLIAAN B PA3JIMYHBIX €INHUALIAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIO0JIb30BATH 3ABUCHMOCTH MEXIy METPUYECKUMU
eAVHULAMU U3MEPEHUS TIJIOMIA N,
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3HAKOMHUTBLCA € npuMepamMm NIPUMEHCHUS TJIOMIAAN U
MMCPUMCETPA B IIPAKTHICCKHUX CUTYyalHUAX. Pemarn 3aJjaun

nus3 peaHbHOfI JKU3HHU, Ipeajaratb u oﬁcymaTb Pa3jINIHbIC
CIoco0ObI pCUICHUA 3a1a4

JlecsaTuunbie ApoOH

38

JlecsTuuHas 3alucCh
npo0Oeiil. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBust

C I€CSITUYHBIMU
JTPOOSIMHU.
OxpyriieHne
JECATUIHBIX
JpOOeid.

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

IIpeacTaBiasiTh IECATHYHYIO APOOb B BUE OOBIKHOBEHHOM,
YUTATh U 3aNMCLIBATH, CPABHUBATD JICCATUYHBIE APOOH,
npeaiaraTb, 000CHOBBIBATH U 00CY:KIaTh CIIOCOOBI
YIOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxkaTth necaTUYHbIE JPOOU TOYKAMH HA KOOPJIMHATHON
IIPSIMOM.

BbIABJISATH CX0ICTBA ¥ PA3JIMYMS TPABWI apU(PMETHIECKUX
JEWCTBUH C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
IpoOsiMU, OOBSICHATH UX.

BoInoJHATHL apuMETHICCKHUE TCHUCTBUS C ICCITUIHBIMHU
JpoOsSIMU; BBITOJHATH NPUKUAKY U OLEHKY Pe3yjibTara
BBIYMCJICHUU.

I[IpumeHsTh cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCIICHU.

IIpyMeHATH NPABUWIO OKPYIJIEHUS JECATUYHBIX JIPOOCH.
IIpoBoaUTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OMUPAsICh HA YUCIIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIIbIO KOMITBIOTEPA), BHIABUTATh THNIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHMIA.
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PemaThb TeKCTOBBIE 33]1a4H, COAEpKalUe IPOOHbBIE TaHHbIE, U
Ha HAaXOXKIEHUE YaCTU LEJIOr0 M LIEJOro MO0 €ro YacTH;
BBIAIBJISITH UX CXOACTBA U PA3JIUYHSL.

MoaenupoBath X0/ pEIICHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
cxembl, Tabnuil. [IpuBoaAMTH, pa30upaTh, OLEHNBATH
pa3JIMYHbIC PEIICHUS, 3aAMUCU PEIIEHUN TEKCTOBBIX 3a/1au.
OnepupoBath ApOOHBIMU YUCIaMU B PEATbHBIX )KU3HEHHBIX
CUTYyaIUsIX.

Kputuvecku oneHMBaTh MOJTYYEHHBIN PE3YIbTAT,
OCYILIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISL OTBET

Ha COOTBETCTBHE YCIOBUIO, HAXOJIUThH OIIHOKHU.
3HAKOMUTBCS € UCTOPHE Pa3BUTHS apuPMETHKU

Harnsnnas reomerpusi.
Tena u purypsi
B IIPOCTPAHCTBE

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

O0nEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0lIeM
MHpe NPSIMOYTOJIbHBIN Mapaliienenunen, Kyo,
MHOTOI'PAaHHHKH, ONIMCbIBATH, HCII0JIb3Ys TEPMUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

I[IpuBoauTH NpPUMePbI 0OBEKTOB PEATTLHOTO MUPA, UMEIOIIHUX
(¢bopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO MapajuieenuIea,
KyOa.

MN300paxkaTth KyO Ha KJIeTUaTON Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpSIMOYTOIBHOTO
napajuielenunea1a, MHOrorpaHHUKOB, UCIIOJIb3YsI MOJENH.
Pacno3naBath M u300paxarh pa3BEPTKU KyOa U
napaenenuneaa. MoaeJnpoBaThb Ky0 U napasiesienurne
u3 OyMaru u poYrx MaTepuagoB, 00bSCHIATH CIOCO0
MOJEIINPOBAHUS.
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IMpAMOYT'OJIBHOTI'O
napaJuICJICIIMIICaa

Haxoauth nu3mMepeHus, BbIYMCJIATH IJI0Ia 1b [IOBEPXHOCTH;
00BEM KyOa, MPSMOYTOJILHOTO Mapalyie/enuIeaa;
HCCIeA0BaTh 3aBUCMMOCTB 00hEMa Ky0Oa OT JUTMHBI €T0
pebpa, BBIIBUTATh U 000CHOBBLIBATH TMIIOTE3Y.
Ha6aoaaTh 1 NPpOBOAUTH AHAJIOTMH MY MOHATHUIMU
IJI0IIAIM U 00bEMA, MEPUMETPA U TUIONIAAN TOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIC U JIOKHBIC BEICKA3BIBAHHS

0 MHOTOTpaHHHUKAX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAHUIA.
Pemars 3a1a4u U3 peasibHON )XKU3HU

[ToBTOpEeHUE 1 00001IEHNE

10

[loBTOpEHNE
OCHOBHBIX NOHSATUH
U METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BopIyucasiTh 3HaUEHUS BBIPAXKEHHM, COAEPKAITUX
HaTypalibHbIE YUCIa, OOBIKHOBEHHBIC U IECATUYHBIC TPOOH,
BBITIOJIHATH MPE0Opa30BaHUs YHCEIL.

Bri0upaTh cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSITh CBOICTBA apU(METUYECKUX JACHCTBUIN

JUISL pallMOHAIU3alH BEIYUCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BBIIOJHIEMbIX ICHCTBUHN 1
CaMOIIPOBEPKY PE3YyJIbTaTa BBIYMCICHUMN.

Pemiars 3aga4m U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA U1 PELIEHU 3a7a4 U3 IPYyTUX
y4eOHBIX MPEIMETOB.

Pemats 3agaun pasHbIMH C1I0CO0aAMH, CPABHUBATD -
CIOCOo0bI pEIICHNS 33a]a4, BBIOMPATH PallHOHAJIbHbBIN
crocoo

OBLIEE KOJIMYECTBO
YACOB I10 ITPOIT PAMME

170
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6 KUIIACC

cko0ok. OkpyrieHue
HaTypaJIbHBIX YHCEII.
Jlenurenu u KpaTHbIe
YHCJIa; HanOOJIbIITHI
OOIIMH JeIUTEND U
HavMEeHbIIIee o011ee
KpaTHOE.

J1emuMOoCTh CyMMBI U
IPOU3BEICHUS.
Jlenenue

C OCTaTKOM.
Penienune TekCTOBBIX
3aja4

HaumenoBanue paznena |KonumdectBo OcHoBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yYarOIIUXCs
(TemnbI) Kypca 4acoB coJIepKaHue
HartypanbHble yncna 30 Apudmernyeckue BoinosnsaTs apudpmernyeckne qelcTBUSA C MHOTO3HAYHBIMU
JEeNUCTBUS HATypaJbHBIMHU YUCIIAMU, HAXOAUTH 3HAYEHHU S YHCIIOBBIX
C MHOTO3HAYHBIMH BBIpAKEHUN CO CKOOKaMU U 03 CKOOOK; BBIMUCIATH
HaTypaJTbHBIMHU 3HAYeHMsl BHIPAKCHUM, COIEPKAIINX CTEIICHHU.
yucnamu. Yuciossle | BBINOJHATH NPUKHAKY M OI€HKY 3HAYCHUIN YACITOBBIX
BBIPKEHUSI, BBEIPOKCHUMA, MPUMEHSITh MPUEMBI IPOBEPKH PE3yIbTaTa.
HOPAJIOK JCHCTBUH, Hcnosib30BaTh NPH BHIYUCIEHUSAX IEPEMECTUTEIHLHOE H
HCIIOJTh30BaHUC coueTaTeIbHOE CBOMCTBA CIIOKEHUS M YMHOXKCHUS,

pacrpeaeauTeIbHOE CBOMCTBO YMHOXEHUSI OTHOCUTEIIBHO
CJIOKEHUS1, CBOMCTBA apU(PMETUUYECKUX JTCUCTBUM.
HccaenoBaTh 4KCIOBbIC 3aKOHOMEPHOCTH, TPOBOIUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THNOTE3bI.

D®opMyJIHPOBATH ONPeIeSIeHUs JICIIUTEIS U KPaTHOTO,
HanOOJIBIIETO OOIIET0 ASIUTEIS U HAUMEHBIIIETO O0IIIETO
KpaTHOT0, MMPOCTOT0 M COCTABHOI'O YUCE; UCIIOJIH30BATh 3TH
MOHSATHUS IPU PEIICHUH 3a]1a4.

I[IpuMeHSATH aJITOPUTMBI BEIYHCIICHUS HAaUOOJIBIIEro 00IIETro
JIEUTEIIS 1 HAMMEHBIIIET0 00IIer0 KPaTHOTO JIBYX YUCE,
AJITOPUTM PA3JIOKEHHUS YKCIIa Ha TIPOCTHIE MHOKHUTEIIH.
HccaenoBathb ycnoBus AenuMocty Ha 4 u 6.

HccaenoBathb, 00Cy:K1aTh, GOPMYJIHPOBATH U
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000CHOBBIBATb BbIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JBYX YETHBIX YHUCEI, ABYX HEYETHBIX YUCIIC, YETHOTO U
HEUYETHOTO YHCEII.

HccnenoBaTh CBOMCTBA JICIUMOCTH CYMMBI U IPOW3BEICHUS
YuCel.

IIpuBOAMTH MPUMeEPHbI YHCEI C 33JaHHBIMUA CBOMCTBAMHU,
Pacno3HaBaTh BEPHbIC M HEBEPHbIE YTBEPKICHUSA

O CBOMCTBaX YHCEI, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C TOMOIIBbKO KOHTPIIPUMEPOB.

KoncTpyupoBath MaTeMaTHYeCKHE NPEAJI0KEHUS

C MOMOILBIO CBS30K «H», «HIN», ECHIHU..., TO...».

Pemars TEKCTOBBIC 3a7a4M, BKIHOYAKOIINE ITOHITUS
JIEeTUMOCTH, apU(PMETHIECKUM CIIOCOOOM, HCIIOB30BaTh
nepedop BCeX BO3ZMOXKHBIX BAPUAHTOB.

MoaeaunpoBarb X0/ peIIEHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IIpuBoauTh, pa3doMpaThb, OLEHUBATH PA3IMYHBIC PEILICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 3aJ1a4.

Kpurnuecku oueHUBaTh ITOJYy4YEHHBIN PE3YJIbTAT, HAXOAUTh
OIMOKH, OCYILIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsgnas reometpus.
[IpsiMbIe HA TUIOCKOCTH

[TepnienuKysipHbIE
psIMBIE.
[TapayutenbHbie
IIPSIMBIE.
Paccrosanue mexny

Pacno3naBarth Ha yepTexkax, pUCyHKax CIydan B3aHMHOTO
PACIIOJIOKEHUS JBYX MPSIMBIX.

MN300paxkaTh ¢ MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTOl Oymare JiBe epeceKaroImecs
IIpsIMBIE, [1BE NTapaJUIEIbHBIC IIPSMBIE, CTPOUTH NPSAMYIO,
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IBYMS TOUKaMH,
OT TOYKH JI0 IIPSIMOMU,
JUIMHA MapuipyTa

Ha KBaJIpaTHOU CETKE

NEPIEHANKYJIIPHYIO TaHHOM.

IIpuBoauTh NpUMeEPHI NaPALIETBHOCTU U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIJISIPHBIC U
napasuiesibHble cTOpoHbl. M300paskaTb MHOTOYTOJIBHUKH
C MapaJICIbHBIMU, IEPIICHIUKYIJISIPHBIMU CTOPOHAMH.
Haxoautsb paccTrosiHre MEXAY ABYMs TOUKAMU, OT TOYKH
J10 TIPAMOM, UIMHY ITyTH HAa KBaJpaTHOM CETKE, B TOM YHCIIE
UCIIOJIb3YsI IM(PPOBBIE PECYPCHI

Jlpobu
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OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO po0H,
COKpalleHue aApooei.
CpaBHeHue u
yYHOPSI0YUBAHUEC
TpOOeii.
Jlecatuunbie qpodu
U MeTpUYecKas
cUcTeMa Mep.
Apubdmernyeckue
JICUCTBUS

¢ OOBIKHOBEHHBIMH
U IECATUYHBIMHU
TPOOSIMH.
OTHomIeHHE.
JleneHnue B JaHHOM

CpaBHUBATH U YIOPSAA0YUBATH JPOOH, BLIOUPATH CIIOCOD
CpaBHEHHUS IpoOEii.

IIpeacraBiasiTh qecATUUHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
JpoOeit 1 OOBIKHOBEHHBIE B BUJIEC JIECATUYHBIX, HCMOJb30BATh
IKBUBAJIEHTHbBIE MPeICTABJIEHHUS TPOOHBIX YHCEN MPU UX
CpaBHEHUH, IPU BbIYUCICHUAX. MCOJIBb30BATH JECITUYHBIC
JIpoOu TIpH TIpeoOpa30BaHUM BEJTUYUH B METPUUECKOM
CHUCTEME MEP.

BoinosHaTh apudgmMernyeckue aeicTBUs

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BoeruncasTh 3HaueHNs BBIPAKECHUN, COAEPIKALLNX
OOBIKHOBEHHBIC U JECATHIHBIC TPOOH, BHIITOTHATH
npeodpa3oBaHus ApoOeH, BLIOMPATh COCO0, MPUMEHSTH
CBOMCTBA apu(METHUCCKUX JICUCTBUN JUIS pallHOHAIN3AIIUH
BBIYHCJICHUN.

CocTaBiasTh OTHOUIEHHUS U IPONOPILINH, HAXOAUTH
OTHOUIEHUE BEJINYVH, JICJINTh BEJINYNHY B IAHHOM
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OTHOIIICHHH.
Macira0,
MIPOTIOPIIHSL.
[TonsiTue niponieHTAa.
Brruncnenne
MPOIIEHTA

OT BEJIMYMHBI U
BEJIMUUHBI 110 €€
MIPOIICHTY.

Pemenne TeKCTOBBIX
3a7a4, CoAepKaIIuX
JpOOHU U MPOIEHTHI.
[IpakTnueckas
pabota «OTHOIIEHUE
JUTUHBI OKPY>KHOCTH
K €€ IuaMeTpy»

OTHOILICHUH.
Haxoauth 3kCniepuMeHTAJILHBIM ITYTEM OTHOIIECHUE JIUHbI
OKPY>KHOCTH K €€ THaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BETUYHH,
HAXOAMTh MacIITa0 MIaHa, KapThl U BEIYUCIISITH PACCTOSIHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATD, UTO TAKOE MPOLICHT, yHOTPEOIATh 000POTHI peUuu
CO CJIOBOM «ITPOIIEHT». BhIpaskaTh MPOLICHTHI B APOOSX U
JpoOU B MPOLIEHTaX, OTHOIICHUE ABYX BEJIMYUH B MPOIICHTAX.
BbIYHCISITH TPOLIEHT OT YKCIIA U YUCJIO MO €r0 MPOLICHTY.
OxkpyrasiThb 1poOu ¥ NPOIEHTHI, HAXOIUTh TPUOINKEHUS
quced.

Pemats 3aga4um Ha 4acTH, MPOIEHTHI, MPOIOPIIUH,

Ha HaxO0XXJICHUE IPOoOU (MPOIIEHTA) OT BETUYMHBI U BEJTUYUHBI
1o e€ Apo6u (TIpoIeHTY), Apodu (MPOoIIeHTa), KOTOPHIN
COCTaBJISICT OJHA BEIMYMHA OT Apyrou. IlpuBoauTs,
pa3duparhb, OLEHUBATH PA3JINYHbIC PEIICHUS, 3aAUCU
pELIEHN TEKCTOBBIX 3a/1a4.

N3BaexaTs uHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIC,

OTIPENICNIATh HAauOOJIbIIIEE U HAUMEHBIIIEE

U3 MPEJICTABICHHBIX JaHHBIX

Harnsnnas reometpus.
Cummerpust

OceBas cumMmeTpus.
LlenTpanbHas
CUMMETpPHUSL.

Pacno3HaBaTh Ha yepTekax U U300pAKEHUAX, H300paAKATH
OT PYKH, CTPOMTH C TIOMOIIBIO HHCTPYMEHTOB (PUTYPY
(0Tpe30K, TOMAHYIO, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
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[TocTtpoenue
CUMMETPUIHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHUSI».
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTb), CAMMETPUYHYIO JaHHOH OTHOCUTEIBHO
IPSAMOM, TOYKH.

HaxoanTs npuMepbl CHMMETPUN B OKPYIKAIOIIEM MUPE.
MopenupoBarthb u3 Oymaru a8e GUrypbl, CHAMMETPUYHBIC
OTHOCHUTEJIBHO IIPSIMOI; KOHCTPYHPOBATH T€OMETPUUECKHE
KOH(UTypaluu, UCIOJb3ysI CBOMCTBO CUMMETPUH, B TOM
YHCIIE C TIOMOIIBIO U(POBBIX PECYPCOB.

HccaenoBath cBoOiCTBa U3yUYEHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpPHEH, HUCIIOJIb3YSl SIKCIIEPUMEHT, HA0JII0/ICHUE,
MOJCIINPOBAHUE.

O00CHOBBIBATDB, OIIPOBEPIaTh C IOMOIIBI KOHTPIIPUMEPOB
YTBEPKJICHUSI O CAMMETPUH QUTYP

BoipaxkeHus ¢ OykBamu

[Tpumenenue OykB
JUIS 3aITUCH
MaTeMaTH4YECKUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBenHbie
BBIPAKEHUS U

YU CJIOBBIE
NIOJICTAHOBKH.
bykBenHbie
PABEHCTBA,
HAXO0KJICHHE
HEU3BECTHOI'O

Hcnoab3oBaTh OYKBBI J1J11 0003HAYEHUS YHCET, TIPU 3aMUCH
MaTeMaTHUICCKUX YTBEPKICHUM, COCTABIISITH OYKBEHHBIC
BBIPAXEHUS 10 YCIOBUIO 3a]1auu.

HcciienoBaTh HECIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JISl UX 3AIKCH.

BouIuucasiTh 4iciIOBOE 3HaUeHUE OYKBEHHOTO BBIPAYKEHUS
MIPY 33JJaHHBIX 3HAYEHUAX OYKB.

3anucbiBaTh (OPMYJIBI: IEPUMETPA U TUIOILAIN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIUHbBI OKPY>KHOCTH, TIOIA N
KpPyTa; BBINOJIHATH BHIYUCJIEHUS 110 TUM (HopMyiam.
CocTaBasth popMyJIbl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BpEMSI, PaCCTOSIHUE; 1IeHA,
KOJINYECTBO, CTOMMOCTh; TPOU3BOUTEILHOCTD, BpeMsl, 00bEM
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KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
TMarOHaJICH.
N3mepenue yrios.
Buanl
TPEYTOJIbHUKOB.
[IepumeTp
MHOT'OYTOJIbHUKA.
[Tnomans dpurypsl.
dopMmyisl
nepuMeTpa u
IJI0ILA N
MPSIMOYTOJILHUKA.
[Tpubmmxénnoe

HN3MCPCHUC ILIOMIAan

dburyp.
[IpakTnueckas

KOMITOHEHTA. pabOoThI; BBIMOJIHATH BEIYMCIICHHUS 110 3TUM (pOpMyIaMm.
DopmyJIbI HaxoauTth HEU3BECTHBIM KOMIIOHEHT apU(PMETUIECKOTO
NEeUCTBUSI
Harnsnaas reomerpus. 14 YeTpIpEXyTONbHUK, M300paxkaTh Ha HETMHOBAHHOW U KJIETYATOM Oymare
@urypsl Ha IIIOCKOCTH MIPUMEPHI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTONEHUAKOB, | YCTBIPEXYTOJBHUKH C 33/IaHHBIMU CBOMCTBAMHU:
[IpsAMOYTOBHIK, C HapajuIeNIbHbIMU, IEPIEHAUKYJIIPHBIMHU, PABHBIMU

CTOPOHAaMHU, MPSMBIMHU YIJIAMH U ApP., PABHOOEPEHHBIN
TpeyroyubHUK. IIpennarate n 00cyxaaTh cocoosbl,
AJITOPUTMBI [TIOCTPOCHUS.

HccnenoBarth, UCIIONb3Ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJEIUPOBAHUE, CBOMCTBA MPSIMOYIOJIbHUKA, KBAJpaTa,
pa3ouBaTh Ha TPEyroibHUKH. OO0CHOBBIBATDH, ONIPOBEPraTh
C IIOMOILBIO KOHTPIIPUMEPOB YTBEPKICHUS

O IIPSIMOYTOJIBHUKE, KBAJpaTe, PAaclo3HABATH BEPHBIC U
HEBEPHBIC YTBEPKICHHUS.

N3mepsATH M CTPOUTH C ITIOMOIIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YIJIbL;
pPacno3HaBaTh OCTpBIE, IPAMBIE, TYIIbIE, Pa3BEPHYTHIE YIIBL.
Pacno3naBarth, n300pakaTh OCTPOYTOJIbHBIN, IPSMO-
YTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEAPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIBHUKHU.

BouI4uCasATh IEpUMETP MHOTOYTOJIbHUKA, TUIOIIAb
MHOTOYTOJIbHUKA Pa30MEeHUEM Ha MPSIMOYTOJIbHUKH,
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pabora «Ilnomans
KpyTa»

Ha paBHbIE (DUTYPBI, UCIIOIB30BATh METPUUECKHUE EIMHUIIBI
U3MEPEHUS ATUHBI U TUIOIIA TN,

HNcnonb30BaTh NpUOJIMKEHHOE M3MEPEHUE JJINH U
IUIOIIAJEH Ha KileTyaTo Oymare, NpuOIMKEHHOE U3MEPEHNE
JUIMHBI OKPY>KHOCTH, TUIOLIaIN Kpyra

[lonoxuTenbHbIE U

OTPHULATCIIBHBIC YHUCJIA

40

Llenpie yncna.
Monyne yucia,
reoMeTpudeckas
WHTEpHIpETALINS
MonyJisi. UnclioBbie
MIPOMEKYTKH.
ITonoxurtenpHBIE U
OTpHUIIATEIbHBIC
yucia. CpaBHEHHE
ITOJIOKUTEIBHBIX U
OTPHUIIATEIIbHBIX
YHCeJl.
Apudmernyeckue
JICUCTBUS

C TIOJIOKUTEJILHBIMU
U OTpHUIlATEIbHBIMHU
YHCJIAMH.

Pentenne TekcTOBBIX
3aJ1a4

IIpuBoaAUTH NPUMeEPHI UCTIOJIB30BAHUS B PEATILHON KU3HU
ITOJIOKUATEIIBHBIX U OTPULIATENBHBIX YUCET.

HN300paxaTth 1€IIbIEC YKCIIA, IOJIOKUTEIIBHBIE U
OTPULIATEJILHBIE YHCIIA TOYKAMU Ha YUCIIOBOU NPSAMOM,
HCIO0JIb30BATh YUCIIOBYIO NIPAMYIO JUIsl CDABHEHHUS YHUCEIL.
IIpuMeHATHL NPAaBUJIA CPABHEHUS, YIIOPALOYUBATH LICJIbIE
YHUCia; HAXOAUTh MOAYJIb YNCIIA.

®opMyJIHPOBATH NPABUJIA BBIYUCIIEHUS C TTOJIOKUTEIbHBIMU
Y OTPULATEIILHBIMYA YUCJIaMU, HAXOAUTh 3HAYECHUA

YU CJIOBBIX BBIPAKEHUMN, COJECPKALIMNX ICUCTBUS

C MOJIOKUTEIBHBIMU U OTPULIATEIILHBIMHU YU CIIAMM.
IIpyMeHATH CBOMCTBA CIIOKEHNS U YMHOKECHHS

JUISL IpeoOpa3oBaHMsI CyMM U NIPOU3BEACHUN
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpsamoyrosibHas
cucTteMa KOOpAuHaT
HAa TUIOCKOCTH.
Koopaunatel Touku
Ha IJIOCKOCTH,
adciucca u
OpJIMHATA.
Cronbuatsie u
KPYT'OBBIE
JarpamMMel.
[IpakTnueckas
pabora «IlocTpoenue
auarpamm.
Pemenue TekcToBhIX
3aj1a4, CoAepKaInx
JAHHBIE,

OO0BACHATH M WILTIOCTPUPOBATH NOHATHE IPSIMOYTOJIBHON
CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BATh
TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOMN IJIOCKOCTH
TOYKH U (PUTYpPBI IO 3aJaHHBIM KOOPJAUHATAM, HAXOAUTH
KOOPANHATHI TOYEK.

Yurath cTOIOYATHIE U KPYTOBBIE JUATPAMMBI;
HHTEPIPETHPOBATH JIaHHBIE; CTPOUTH CTOJIOYATHIE
nuarpamMmmbl. Ucnosb3oBaTh HHGOpMALHIO,
IPEJICTAaBICHHYIO B Ta0IMIIAaX, HAa AMarpaMMax Jisl pelieHus
TEKCTOBBIX 337a4 M 3a]1a4 U3 pEAIbHOU KU3HU

KyO, mpu3ma,
nupamMmuaa, KOHycC,
IWIAHID, TIap U
coepa.
N3obpaxkenue

peCTaBJICHHbIC

B TaOIUIaX U

Ha JuarpaMmax
HarnsinHas reomeTpusi. [IpssMoyToJIbHBIM Pacno3naBaTh Ha yepTekKax, pUCyHKax, ONUCHIBATH
durypsl B IpOCTPAHCTBE napasuiesierumne, UpaMuy, IPU3MY, HUJIUHIP, KOHYC, I1ap, H300pakaTh X

OT PyKH, MOJIEJTMPOBATH U3 OyMaru, iacTHJINHA, POBOJIOKU
u ap. [IpuBoaUTH NpUMePbI OOBEKTOB OKPYIKAIOIIETO MUPA,
uMerImux GopMbl HA3BaHHBIX TEJL.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpO, TpaHb,
OCHOBAaHMeE, BbICOTA, PAANYC U JUAMETP, pa3BEPTKa.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOI'PaHHUKOB,
IWJIMH]IPA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
MOJIeJIeH
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;

€ IMHUITBI U3MEPCHUS
o0béMa. O0BEM
IPSIMOYTOJIEHOTO
napaiyiesienurnena,
Ky0a, popMyibl
00BbEMa

N3yuarsb, UCNIOJIB3YS IKCIIEPUMEHT, HAOJIIOICHUE, U3MEPEHHUE,
MOJICTUPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, U ONUCHIBATH
CBOMCTBA HA3BAaHHBIX TEJI, BHIAIBJIATH CXOJCTBA U
Pa3IMuMs: MKy TMPAMUJION U IPU3MOM; MEKITY
IUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBaTth pa3BEPTKU Mapasiesienunesa, kyoa, mpusmsl,
MUPaMUJIbl, KOHYCA, ITUIUHIPA; KOHCTPYUPOBATH JaHHbIC
TeJa U3 pa3BEPTOK, CO3/1ABATh UX MOJEIIH.

Co3aaBaTh MoJ1eJIM TPOCTPAHCTBEHHBIX (uryp (u3 Oymary,
MPOBOJIOKH, TIJIACTUIIMHA U JIP.)

N3mepsaTh HA MoaesIX: JJIMHBI pEOEP MHOTOTPAHHUKOB,
JMaMeTp 1mapa.

BoiBoauthb popmyiry 00bEMa IPSIMOYTOIEHOTO
napajieenunea.

BoruncasaTts no gpopmysiaMm: 00bEM MPSIMOYTOIBHOTO
napasuiesienunesa, Kyoa; uCroiab30BaTh €AUHULIBI U3MEPEHUS
00béMa; BBIYMCIATH 00BEMBI T, COCTABICHHBIX U3 KyOOB,
napasuielIeNUNe0B; peliaTh 3aJa4M C pEATbHbIMU TaHHBIMU

[ToBTOpEeHue, 00001ICHUE,
CHCTEMaTH3aI1s
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[ToBTOpEHUE
OCHOBHBIX MOHSATHI
Y METOJ0B KypCOB D
1 6 KJIacCOB,
0000111eHNE U
CHCTEMAaTH3aIs
3HAHUM

BbI4UCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEPIKAITUX
HATypaJIbHBIE, LIEJIbIC, ITOJIOKUTEIIBHBIE U OTPULIATEILHBIC
quciia, OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH, BHIOTHATH
peoOpa30BaHUsI YUCENT U BRIPAKCHUI.

Bri0upaTth cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSITh CBOIcTBAa apu(METUYECKUX ACHCTBUI

JUISL pallMOHAIN3alH BEIYUCIICHHM.
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Pemate 3agaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA JIJIS PEIICHU 3a/1a4 U3 APYTHX
MPEIMETOB.

Pemars 3agaum pasHbIMH CII0CO0aMH, CDABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 3aa4H.

OcymecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX TEHCTBUN U
CaMOMPOBEPKY pe3yJIbTaTa BEIYMCICHUN

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

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

INOACHUTEJIBHAA 3AIIMCKA

AnreOpa sSBIsSETCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa30BaHMS:
OHa o0ecre4yrBaeT U3yYEHHUE APYTUX AUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTAPHOTO IUKIIOB, €€ OCBOCHUE HEOOXOAUMO JUTsl TIPOJOJIKEHUST 00pa3oBaHUs U
B TMOBCEIHEBHOM ku3HU. Pa3Butue y oOydarommMxcss HAy4YHBIX MPEACTABICHUM
O MPOUCXOXKIACHUU M CYIIHOCTH aireOpanmdeckux aOCTpakimid, CrocoOe OTpakKeHUS
MaTeMaTUYECKOW HAYKOWl SIBIICHHMM M TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTEMaTUYECKOr0 MOJEIUPOBAHUS B HAyYHOM IMO3HAHUM U B MPAKTHUKE CIIOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YECTB MBIIUICHHS, HEOOXOIUMBIX
JUTSL aflalTallid B COBPEMEHHOM U(PpoBOM ob1iecTBe. M3yuenue anredpbl ooecrieunBaet
pa3BUTHE yMEHHUS HAOII0aaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOABI, (OPMYIHpPOBaTh YTBepXKAcHUSA. OCBOCHHE Kypca aiareOpsl
oOecrieynBaeT pPa3BUTUE JIOTMUECKOTO MBIIUICHUS OOYYaroMIMXCS: OHH HCIOJb3YIOT
JNEAYKTUBHBIE M WHAYKTHUBHBIE pacCyXJACHHs, O0000IIeHHne U KOHKPETH3aIHIO,
abcTparupoBanue u ananoruto. O0yuyeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOATENLHON JEATEIbHOCTH OOYYAIOMINXCS, TTO9TOMY CaMOCTOSATENIbHOE PEIICHUE
3a/1a4 ABJISETCS peanu3alueii AesITeIbHOCTHOTO IPUHITUIIA OO0y ICHHUS.

B crpykType mporpamMmbl ydeOHOTO Kypca «AmnreOpa» uisi OCHOBHOTO OOIIIETo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJACPKATEIbHO-METOAUYECKUE JTMHUU:

«Hucna u BIYUCICHUD», « ATreOpandecKue BEIpaKEHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dyukmumy. Kaxmas w3 3TUX COAEpKaTeIbHO-METOINYSCKUX JIMHUA pa3BUBACTCS HA
MPOTSHKEHUU TPEX JIET M3YUYEHUs Kypca, B3aUMOJEHCTBYS C JAPYTMMH €ro JUHUsIMH. B
X0Jle M3y4eHHs] y4eOHOTO Kypca OOYyYarolMMCsl TPUXOAMUTCS JOTHYECKU PaCCykKIaTh,
UCITOJIB30BaTh TEOPETHKO-MHOKECTBEHHBI SI3bIK. B CBS3M C 3TUM B TIporpammy
y4eOHOTO Kypca «Anredpay BKIIOUYEHbI HEKOTOPHIE OCHOBBI JIOTUKH, MPEJICTABICHHBIE BO
BCEX OCHOBHBIX pazjeiiax MaTeMaTHYeCKOTO OO0pa30oBaHUsS W  CIIOCOOCTBYIOIIHE
OBJIQJICHUIO OOYyYalOUMMHUCA OCHOB YHHBEPCAJIBbHOTO MAaTEMAaTHUYECKOTO  SI3bIKA.
ConepxaTeabHON M CTPYKTYpPHOU OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay» sBIseTCs
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanve muHUA «YuCIa U BRIYUCICHUSY CIIYKUT OCHOBOM ISl TAJIbHEHIIIETO
W3YYCHUS MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOMIUXCSA JIOTHYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO yMEHUS TOJB30BAThCS  aNTOPUTMAMHU, a Takke
NPUOOPETCHUIO TPAKTHYECKUX HABBIKOB, HEOOXOIWMBIX IS TIOBCEAHCBHOM IKU3HH.
Pa3BuTre MoHATHSA O YMCIe HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBS3aHO
C palMOHAJIBLHBIMU W HPPAIMOHAIBHBIMU YWCIaMHU, (OPMHPOBAHUEM IIPEICTABICHUN
O JEHUCTBUTEIHLHOM 4YHCIIC. 3aBEpIICHHE OCBOCHUSI YHCIOBOM JIMHUM OTHECEHO
K cpesiHeEMY 001IeMy 00pa30BaHUIO.
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Copnepxkanue AByX anreOpandecKux JIUHUN — «ANTeOpandecKue BBIPAKCHUS) H
«YpaBHEHHSI W HEPABEHCTBAa» CIOCOOCTBYeT (OPMHPOBAHHIO Yy OOydYaIOIUXCS
MaTeMaTUIECKOTO armmapara, HeOOXOIUMOTO JIJISl PEIICHUS 3a/1a4 MaTeMAaTHKH, CMEXHBIX
NpEeIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3anad. Ha ypoBHe OCHOBHOrO oOIIero
oOpaszoBaHusi y4eOHBIM MaTepuan TPYIIHUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAXKCHUM.
Anrebpa JEeMOHCTPUpPYET 3HAYCHHE MaTEMaTHKHW KaK S3bIKa IS T[OCTPOCHHSI
MaTeMaTHYECKUX MOJIETICH, OMMCaHus MPOIIECCOB U SBJICHUI peaabHOro Mupa. B 3amaun
oOyueHus anredpe BXOJAT TaKkKe AabHEHIIee pa3BUTHE AITOPUTMHUUECKOTO MBIIILIICHUS,
HEOOXOIMMOT0, B YACTHOCTH, JUII OCBOEHUS Kypca HH(POPMATHKH, U OBJIa/ICHUE HAaBbIKAMHU
JNeAyKTUBHBIX paccyxaeHui. IlpeoOpazoBaHue CHMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BHUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTRY.

Conepxxanue (QyHKIIMOHAIBHO-TPAQUUECKON JIMHUM HAIEJICHO Ha TMOJy4YeHue
OOy4YaroIMMHUCS 3HAHUM O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJIenu
JUISL OTMCAHUSI U UCCIEAOBaHUS Pa3HOOOPA3HBIX IMPOIIECCOB U SBJICHUM B MPUPOJIE U
oOmecTBe. M3yuenne Marepuana CrocoOCTBYET Pa3BUTHUIO Yy OOYYaIOIIUXCA YMEHUS
WCTIONIb30BaTh Pa3IMYHbIC BHIPA3UTEIBHBIC CPECTBA SI3bIKA MATEMAaTUKU — CIIOBECHBIE,
CUMBOJIMYECKHE, Tpaduueckre, BHOCUT BKJIa] B (GOPMUPOBAHKE MPECTABICHUN O POJIH
MaTEeMaTHKHU B Pa3BUTHH IMBHIIN3AIMN U KYJIbTYPHI.

CornacHo yueOHOMY MaHy B 7-9 kilaccax m3ydaercs y4eOHBIH Kypc «Anredpay,
KOTOPBI BKJIIOYAET CJCAYIOUIME OCHOBHBIC pasfenbl conaepkanus: «Yucina o
BBIYHCIICHUS, «AJTeOpanyecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBAY,

«DOYyHKIUW.

OOmiee YMCIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHUs Yy4eOHOTro Kypca
«Anrebpay», — 306 yacoB: B 7 kmacce — 102 yvaca (3 waca B Hezenio), B 8 kiacce —
102 gaca (3 yaca B Henemo), B 9 kiacce — 102 yaca (3 gaca B HEACIIO).

COJAEPKXAHUE OBYUYEHUA

7 KIIACC
Yucaa u BbIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]T OT OJHOM (POpMBI 3amucu apodeit K
npyroi. IloHsTHME palMOHAIBHOTO 4YHUCHA, 3alUCh, CPAaBHEHUE, YMOPSIOYMBAHHE
palMOHAIBHBIX 4YHCeNl. ApudMeTHuecKre ACHCTBUS C palUOHATBHBIMH YHCIIAMHU.
Pemenue 3ama4 u3 peasbHON MPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HarypaJdbHbIM TIOKa3zaTeleM: oOIpejesieHne, mpeoOpa3oBaHue
BBIpQKEHUN Ha OCHOBE OMNPEACJICHMS, 3amuch OoJbliux uuces. [IpoleHTHl, 3amuch
MPOIICHTOB B BHJE JpoOW W ApoOW B BHUIEC MPOIEHTOB. Tpu OCHOBHBIC 3aJaud Ha
MPOIIEHTHI, PEIICHHUE 3a]1a4 U3 PEealIbHOW MPAKTUKH.

[IprMeHeHne MPU3HAKOB JIEIMMOCTH, PA3JIOKEHHE HAa MHOXKHUTEIN HATypaJIbHBIX
quCell.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE TIPSIMasi U 00paTHas MPOTOPITMOHATIEHOCTH.
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AnredOpanveckue BbIPaKeHUsA

[lepeMeHHbIE, YUCIOBOE 3HAUYECHHE BBIPAXKEHUS C TNepeMeHHou. JlomycTumele
3HaueHUs1 nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BUJIC
dbopmynbl. Beruucnenus no ¢opmynam. I[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXXJICCTBEHHO PaBHBIC BBIPAKEHUS, MPABIIIa TPEOOPa30BaHUS CyMM M TMPOU3BEICHHM,
IpaBuiia PacKphITUS CKOOOK M MPUBEICHUS MMOJOOHBIX CIaraeMbiX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

OnHowiensl ¥ MHoOroujeHbl. (CrteneHb MHorouieHa. CJOKEHHE, BBIYMTAHUE,
YMHOXK€HHE MHOTOWICHOB. POpMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMbl U
KBaJparT paszHocTu. PopMyia pa3sHOCTH KBajpaTroB. PasiokeHHe MHOTO4JIEHOB
HA MHOXKUTEIH.

YpaBHeHMs U HEPAaBeHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUsS, MpaBHia NOpeoOpa3oBaHUs ypaBHEHMS,
PaBHOCUJIBHOCTbH YPaBHEHH.

JIuHeHOEe ypaBHEHUE C OJTHOU IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YPaBHEHUS,
penieHrne JIMHEMHBIX ypaBHEHUM. (COCTaBIECHHE YpPAaBHEHHWW IO YCIOBHIO 3aJa4M.
Pelienne T€KCTOBBIX 3a/1a4 C [IOMOILIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C JBYMs NEpPEeMEHHbIMH W ero rpaduk. Cucrema IBYX
JMHEWHBIX YpaBHEHUH C IByMs IEpEMEHHbIMU. Perienne cucteM ypaBHEHUN criocoooM
IIOACTAaHOBKH. [[pMeps! perennst TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npsamoii. YuciioBble MpoMeKyTKH. PaccTosiHue Mexny nByms
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opauHaTa TOYKA
Ha KoopAWHATHOU TtuiockocTu. [Ipumepsl rpadukoB, 3amanHbix (popmynamu. YrteHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynakuii. Jlunelinas Qynkuus, e€ rpaduk. I'paduk dynkmun y = |x|. ['padpuueckoe
pEelIEHNE TUHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

7 KIIACC
Yucaa u BbIYUCICHUS

KBagpatueiit kopens u3 uucina. [lonstue 06 upparmonanbHoM yucie. JlecsTuuabie
NpUOIMKEHUST HppalMOHANIBHBIX uunced. CBoilcTBa apuMETHUECKHX KBaJPATHBIX
KOpHEW U MX MIPUMEHEHHE K MPeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN W BHIUYHCIICHUSIM.
JleCTBUTENbHBIC YHCIIA.

Crenenb ¢ 11eIbIM MOKa3aTeneM U e€ cBoiicTBa. CtangapTHas 3alKCh YKCIA.

AJaredpanyeckne BbIpaKeHHUs
KBanpaTtblii TpéXwieH, pa3joKEHUE KBaJApPaTHOrO TPEXUJEHa HAa MHOXKUTEIH.
AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit qpoou. Crnoxenue,
BBIUMTaHHE, YMHOKEHHE, IeTICHUE anreOpandeckux apooeii. ParmonanbHbie BRIpaKEHUSH
uX MpeoOpa3oBaHUeE.
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YpaBHeHUS U HEPABEHCTBA

KBampatHoe ypaBHeHue, (opMyrna KOpHEH KBaJpaTHOro ypaBHeHHUs. Teopema
Buera. Pemienne ypaBHeHHI, CBOAAIIMXCSA K JUHEWHBIM M KBagpaTHeIM. IIpocTenmme
JTpOoOHO-paIMOHAIbHBIEC YPaBHECHHUS.

I'paduueckass wHTEpHpeTanuss ypaBHEHHA C ABYMS TEPEMEHHBIMA M CHCTEM
JIMHEWHBIX YPABHEHUM C ABYMS IEpEMEHHBIMU. [[prMephI peliieHns CUCTEM HEJIMHEHHBIX
YpaBHEHUM C ABYMs IEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CII0COOOM.

YHucnoBble HEpPAaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHHbIE HEPaBEHCTBA C OJHOM NepeMeHHO. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJIHOM IMEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunn. OOIacTh ONPEAENIECHUS M MHOXECTBO 3HAYEHUN (YyHKLHUU.

CriocoOsbI 3a1aHust QyHKIUH.

I'padux pynkuuu. Urenue cBoilcTB pyHkumu no e€ rpadguxy. [Ipumeps! rpadukon
(GYyHKIMH, OTpaXkaroluX peaabHble IPOLECCHI.

@DYHKIMH, OUCHIBAIOIINE MPSIMYIO U 00PaTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH,
ux rpagukn. Oynkuun y = X2,y = X3,y =Vx, y=|x|. 'paduueckoe pemieHue ypaBHeHuit
Y CHCTEM YpPaBHEHUMU.

8 KVIACC
Yucsia 1 BBIYUCTICHUSA

PanmonaneHple 4Yucna, HUppalMOHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEUYHBIE
JecsTUUHbIE TpoOu. MHOXECTBO AEUCTBUTEIBHBIX UMCEN, JEHCTBUTENbHBIE YUCIIAa KaK
OECKOHEYHbIE JECSATHYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEUCTBUTEIIBHBIX qucel, aprupMeTnyecKue NENCTBUS
C IEUCTBUTEIILHBIMU YUCIIAMM.

Pa3smepsl  OOBEKTOB  OKpY)KAarOUIEro  MHpa,  JUIMTENBHOCTh  IPOLECCOB
B OKPYKarOIIEM MUPE.

[TpuOnmxk€HHOE 3HAaYEHHE BEIMYMHBI, TOYHOCTh MpHOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u oneHka pe3ynbTaTOB BEIYUCIECHUN.

YpaBHeHUs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pelleHuss ypaBHEHUN TPETbEM U YETBEPTOMN
CTENEHEH Pa3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PemeHne TEKCTOBBIX —3aja4y
aredpandecKuM METOJIOM.

VYpaBHeHue C JByMs IEpeMEHHbIMH M ero rpaduk. Pemenue cucrem IByX
JIMHEMHBIX YPaBHEHUM C IBYMS IEPEMEHHBIMU. PereHne cucteM AByX YpaBHEHUH, OJTHO
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U3 KOTOpBIX JHHEHHOEe, a Jpyroe — BTOpoi cTemeHu. | 'paduyeckass MHTepIrpeTanus
CHUCTEMBI YPAaBHEHHI C IBYMS IEPEMEHHBIMHU.
Pelienne TeKCTOBBIX 3a/1a4 anreOpandeckum crocoOoM.
YucnoBble HEPABEHCTBA U UX CBOWCTBA.
PemieHne nMHENMHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. Pemenune cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM nepemeHHoM. KBagpaTHbie HepaBeHCTBa. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

DOyHKIUU
KBagparuunas pyukmms, e€ rpaduk u cBoiictsa. [lapadora, KoopuHATHI BEPIITHHBI
napaboJIbl, OCh CHMMETPUH TTapadoJIblL.

Tpabuxn bynxumit: y = Ax, y= Ax+b, y= £, y= x3,y = Vx, y = |x],
X
U UX CBOMCTBA.

Yuc/ioBble MOCJIAEA0BATEILHOCTH U IPOTPECCUM

IlonsTe YMCIIOBOM  ITOCJEHOBATEIPHOCTU. 3aJaHHEe IOCJICA0BATEILHOCTH
peKyppeHTHOH (HopMyJoi U popMyIioi N-TO YJIeHa.

Apudmernueckass W TeoMeTpuueckas mnporpeccuu. @DopMmynasl N-ro  4ieHa
apu(hMETHIECKON U TEOMETPUIECKON ITPOTPECCU, CYMMBI ITEPBBIX N YJICHOB.

N300paxeHne 4ieHOB apu(pMETUYECKON U T€OMETPHUECKON MPOrPECCHl TOUKaMU
Ha KOOpPJMHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIUMAIBHBIM pocT. CIOXKHBIC
MIPOLICHTBHI.

HPEAMETHBIE PE3YJIBTATDI

[IpeameTHbie  pe3yiabTaThl ~ OCBOGHHS ~ MporpaMMbl  y4eOHOro  Kypca
K KOHITy OOy4eHus B 7/ KJjacce:

Yucsia 1 BbIYUCICHUS

BbINonHATh, coueTast yCTHbIE M MUCbMEHHbIE TPUEMBI, apU(PMETUYECKHUE TEUCTBUS
C palMOHAIbHBIMHU YHCIIAMH.

HaxoauTh 3Ha4eHMsI YUCIOBBIX BBIPAXKEHUN, IPUMEHTh pa3HOOOpa3Hble CIOCOObI
U NIPUEMBI BBIYMCIICHUS 3HAUEHUN TPOOHBIX BBIPAKEHUH, COAEPKAIINX OOBIKHOBEHHBIE
U JECATUYHBIC JPOOH.

[lepexoauTe OT oAHOW (OpPMBI 3amUCH uucen K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YACTHOCTH
B O€CKOHEUHYIO JICCATUYHYIO IPOOBb).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAJIBHBIE YUCIIA.

OKpyIJIsITh YuCna.

BpINONMHATE NPUKMAKY M OLEHKY pe3yJjbTaTa BBIYMCICHHUW, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKEHUW. BBINOMHATE ACHCTBUS €O CTENEHSMH C HATypaJbHBIMU
MOKa3aTeJIsIMH.

[IpuMeHATh NPU3HAKU JEJIMMOCTH, Pa3JIOKEHUE HAa MHOMKUTEIM HATYpaJIbHBIX
YHCEll.
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Pemath npakTHKO-OpUEHTHPOBAHHBIE 331a4H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPOIOPIIMOHAILHOCTEIO  BEJIHYMH, IPOICHTAMH, MHTEPIPETUPOBATh PE3yJIbTaThl
pelIeHus 3a/1a4 ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHBACMBIX
00BEKTOB.

AuredOpanyecKkue BbIpasKeHUs

Hcnonp3oBaTh aireOpandeckyro TEPMHHOJIOTHIO M CHUMBOJIMKY, HMPUMEHATH €&
B IIPOLIECCE OCBOEHMSI YUEOHOTO MaTepuania.

Haxogute 3HadeHHsT OYyKBEHHBIX BBIPQKECHMHM TIpU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHUsl LIEJOTO BBIPAKEHUS B MHOTIOWIEH IPUBEICHUEM
NOJTIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINIONHATE YMHOKEHUE OJHOWICHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOTI'OYJIEH,
NPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh pa3IoKEHUE MHOTOWICHOB HA MHOYKUTEIH C IIOMOLIBIO BBIHECEHHUS
32 CKOOKHM OOIIEro MHOXHUTENS, TPYNINHUPOBKH CIIAraéMbIX, NpUMEHEHUS (OpMy
COKpAILLIEHHOI'O YMHOXEHUS.

[IpumeHsTh NpeoOpa3oBaHUs MHOTOUWIEHOB JJISi PELIEHUS pPA3IUYHBIX 3a/1a4
W3 MaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEATIbHON MMPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW € HATypaJbHBIMU  IOKa3aTeIsIMU
JUIsL IpeoOpa30BaHUsI BIPAXKEHUH.

YpaBHeHMs U HEPAaBEHCTBA

Pemrars nuHeliHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, IPUMEHSS IIPaBUJIa IEPEX0Ia
OT MCXOJHOIO YpPaBHEHUs K PaBHOCWIBHOMY eMy. IIpoBepsATb, sBIAETCS JIM YUCIO
KOpPHEM YpaBHEHUS.

[Ipumensaty rpaduyueckre METOAbI MPU PEHICHUH JUHEHHBIX ypaBHEHUHW M MX
CUCTEM.

[TogOupaTe mpUMeEpHI Map YUCE, SIBISIOIIMXCS PELIEHUEM JIMHEHHOTO ypaBHEHUS
C IBYyMs IIEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TIpaUK JMHEHHOrOo ypaBHEHHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YACh FPAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pewars cucteMsbl 1BYX JIMHEMHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBisATh M pemarb JUHEWHOE YpPaBHEHUE WIM CHCTEMY JIMHENHBIX ypaBHEHUI
[0 YCJIOBHUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJTyYEHHBIN pe3yJIbTaT.

DyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJlaHHBIM
KOOpJIMHATaM, JIy49H, OTPE3KH, HWHTEPBaJbl, 3aIllMChIBATh YHCIOBBIC IPOMEKYTKH
Ha aNre0pandecKoM SI3bIKE.

OtMedaTh B KOOPIUHATHOM TIJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIMHATAM, CTPOUTH
rpaduky muHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIMHA Y = |X|.
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OnuceIBaTh ¢ MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOPOCTb, BPEMs, PAaCCTOSHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTD, MPOU3BOAUTEIBLHOCTD,
BpeMmsi, 00bEM paboTHI.

Haxonuth 3HaueHre (yHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonnmatps rpaduueckuii cmoco0 TMpeAcTaBleHUS W aHaidu3a HWHGOpPMALUH,
U3BJIEKaTh W MHTEPIPETUPOBATh MH(OpPMALINIO U3 TPapUKOB PEaTbHBIX MPOIECCOB U
3aBUCUMOCTEH.

[TpenMeTHBIE pe3ysibTaThl OCBOCHHS TPOTPaMMbI y4eOHOTO Kypca K KOHILY
oOydenwus B 8 Kjacce:

Yucsaa u BbIYUCTICHUS

Hcnonb30BaTh HayallbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX YUCEI
JUIsS. CPABHEHUS, OKPYIJICHHS W BBIYUCICHUM, U300pakaTh JACHCTBUTENIbHBIC YHCIIA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHATh TOHSTHE apUPMETUYECKOTO KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YS IMPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMOJIHAThH
npeoOpa3oBaHus BRIPAKECHUM, COAEpKAIIMX KBaJpaTHbIE KOPHH, MUCIOJL3Ys CBOMCTBA
KOpHEM.

Hcrnonb3oBatTh 3anucH OOJIBIINX UM MAJIBIX YUCEN C TOMOIIBIO AECATUYHBIX APOOeit
u creneneit uncna 10.

AuredpanvecKkue BbIpasKeHUs

[IpyMeHSTh MOHATHE CTENEHHU C LIEJIBIM [TOKA3aTeJIeM, BBIIOIHATh peoOpa3oBaHUs
BBIPKEHUI, COAEPKAIIUX CTENEHU C LEIbIM MMOKA3aTENIEM.

BbINONMHATE  TOXKAECTBEHHbIE MNPEoOpa3oBaHMsl  palMOHAIbHBIX  BBIPAXKEHUHN
Ha OCHOBE IPaBUJI IUCTBUI Ha/l MHOTOWICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PackianpIBaTh KBaipaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[IpumensaTh mnpeoOpa3oBaHUs BBIPAKEHUN [UIsI pPELIEHUS pa3iUyYHbIX 3a]1ad
U3 MaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON ITPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHBIE YPABHEHUS W PALMOHAIBHBIE YpPABHCHMUS,
CBOAIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTE MPOCTENIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
yycie ¢ NpUMEHEHUEM TpadHuuecKuX MpeAcTaBlIeHU (ycTaHaBIMBaTh, MUMEET JIU
yYpaBHEHUE WJIA CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

[TepexoauTh OT ciOBeCHON (OPMYTUPOBKHU 3a/1auu K €€ anredpandecKol MOJEH
C IIOMOIIBIO COCTABJICHHWS yPaBHEHMsS WM CUCTEMBl YPaBHEHHMM, WHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJyYEHHBIN PE3yJbTaT.

[IprmMeHSITP CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKH, PELIATh
JMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHON W WX CUCTEMBI, J1aBaTh TIpadUyuecKyro
WJUTFOCTPALIAI0 MHOXKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[lonumMath M UCHOJB30BaTh (PYHKIMOHAIBHBIE MOHATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHHUA), ONPEACNATh 3HaueHHuEe (QYHKIUU 10 3HAYCHUIO
apryMEHTa, OIIpEeAEIsATh CBOMCTBA (PyHKUMHU 1O €€ TpaduKy.

CtpouTts rpaduku 3J1eMeHTapHbIX QYHKIUI BUIA:

y=4#, y= x2, y= x3,y = Vx, ¥y = |x|, onuchIBaTh CBOICTBA YHCIIOBOIl (YHKIH
X

1o e€ rpauky.

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

YucJa v BbIYUCTCHUA

CpaBHMBATH U YIIOPSIIOUUBATH PAITMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

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

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

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

YpaBHeHMs U HEPABEHCTBA

Pemrare nuHeElHBIE M KBAaJpAaTHBIE YPAaBHEHUS, YPAaBHEHUS, CBOIAIIMECS K HUM,
npocTeiime ApoOHO-palMOHaIbHbIE YPaBHEHHUS.

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

Pematp TeKCTOBBIE 3a/1auu aIreOpandecKuM CIIOCOOOM € MOMOUIbIO COCTABJICHUS
YPaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMHU.

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

Pemats nuHeliHble HEpABEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pakaTh pelIeHHe
HEPABEHCTB Ha YMCIIOBOW MPSMOM, 3alIUCHIBATH PEILIEHUE C IIOMOIIBI0 CUMBOJIOB.

Pemars cucreMsl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIIMChIBATh PEIICHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUH PA3IMYHbBIX 3a1a4.

DyHKIUU
Pacrio3naBaTh (QyHKIMM H3y4YeHHBIX BHJIOB. Iloka3piBaTh CcXeMaTHUECKU
pacrmoyoKeHue Ha KOOPAWHATHOW IJIOCKOCTH TpadukoB (YHKIUN BUOa: Yy = £X,

y=Akx+b, y=#, y=ax:+bx+c, y= x3, y=+Vx, y=|x| B 3aBucumoctn
X

OT 3Ha4Y€HUI KOA()PHUIIMEHTOB, ONUCHIBATH CBONCTBA (QYyHKIIUH.
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Crpouth W u300pa)kaTh CXEMAaTUYECKH TpauKU KBAJpPaTUYHBIX (DYHKUHUH,
OTKCHIBAaTh CBOWCTBA KBaIPATUUHBIX (DYHKIIHI 1O UX TpaduKaM.

Pacrio3naBaTh KBagpaTW4YHYyI0 (QYHKIHIO 1O (opMylie, MPUBOAUTH TMPUMEPHI
KBaJPAaTUYHBIX QYHKUUH U3 pealbHON KU3HH, (PU3UKU, TEOMETPHH.

Yuc/ioBble MOC/I€10BATETbHOCTH U NMPOTPecCUuu

Pacnio3naBaTh apupMeTHUECKYI0 U TEOMETPUUYECKYIO MPOTPECCUH TPU PA3HBIX
crioco0ax 3a/1aHusl.

BhbIOMHATE BBIYUCIEHUS C UCTIOIB30BaHUEM (HOPMYIT N-TO YjeHa apuPpMETHIECKON
Y TEOMETPUYECKOIN MPOrpeccuii, CyMMBbI MIEPBBIX N YJICHOB.

N3006paxkath wieHbl NOCIEA0BATEIbBHOCTH TOYKAMH Ha KOOPJIMHATHOM IJIOCKOCTH.

Pemate 3aaun, CBS3aHHBIE C YHCJIOBBIMHU IOCIEAOBATEIILHOCTIMU, B TOM YHCIIE
3aJ1a4M U3 peaJbHOM )KU3HU (C UCTIOIB30BAHUEM KAIBKYJIATOPA, IIU(PPOBHIX TEXHOJIOTH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Haunmenosanue paznena |KonnuecTBo OcHoOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YyYarOIIMUXCs
(Temnbl) Kypca 4acoB COZIEp)KaHUE
Yucna 1 BBIYUCIICHUS. 25 Ilonsatue CucremMaTu3upoBaThb U 000ramiaTb 3HAHUS
PannoHaneHbIe yncia palroHaIbHOIO YUCIa. | 00 OOBIKHOBEHHBIX U IECATUUHBIX APOOSX.
Apudmernueckue CpaBHMBATB U YNIOPSIA0YMBATH AP00H, TPeoOpPa30BbIBAS
JNEUCTBUSA IpU HEOOXOJUMOCTHU AECITUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHaIBHBIMU
yucnamu. CpaBHEHHE,
yIIOPsI0YMBaHUE
palMOHATBHBIX YHCE.
Crenenb

C HaTypaJIbHBIM
TOKa3aTeJIeM.
Pemenue ocCHOBHBIX
3a/1a4 Ha Ipoou,
MIPOILICHTHI

W3 peaJbHON
MIPAKTHUKHU.

IIpu3Haku genmuMocTy,
Pa3IoKEeHUS

Ha MHOKHTEIIN
HaTypaJbHBIX YHUCEIL.

OOBIKHOBEHHBIE B JICCTUYHBIE, B YaCTHOCTU B OECKOHEUYHYIO
JNECATUYHYIO APOOb.

IIpuMeHATH pa3HOO0pa3HbIe CIIOCO0bI U NPUEMBI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
coJiepKalX 0OObIKHOBEHHbIE U JECSITUYHBIE APOOU:
3aMEHATh IPU HEOOXOUMOCTH IECATUYHYIO APOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOAUTD
BbIpaKeHUE K (hopme, Hanboliee ya00HOM ISl BBIYUCIEHUIH,
peoOpa3oBLIBATh APOOHBIC BEIPAKEHUSI HA YMHOKECHHE U
JIeJIEHUE IECATUYHBIX IpOOeil K NeUCTBUSAM C IIEJIBIMU
YUCIIAMH.

IIpuBoAUTH YHCI0BBIC H 0YKBEHHbIE IPHUMeEPbI CTEIICHU
C HaTypaJIbHBIM MOKa3aTeaeM, OObACHSA 3HAUCHUS
OCHOBAHMSI CTENEHU U ITOKA3ATENsl CTENEHN, HAXOAUTh
3Ha4YeHUs cTeneHel Buaa a" (a — moboe parMoHaIbHOES
YKCII0, N — HATypalbHOE YUCJIO).

47




PeanbHbie
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPONOPIIMOHATIEHOCTH

IMoHuMaTh CMBICI 3aKCH OOJBIINX YHUCET C TOMOUIBIO
JNECATUYHBIX Apo0Oeil u crenenei yucna 10, npuMeHATh 1X
B PEAIbHBIX CUTYaIUsX.

IIpuMeHATH IPU3HAKY IETUMOCTH, PA3JIOKEHUSI Ha
MHOKUTEIH HaTypajIbHBIX YUCEIL.

PemaTh 321244 Ha YacTH, IPOIIEHTHI, IPOTIOPIIUH,

Ha HaxO0XJIeHUE ApoOu (MPOLIEHTa) OT BEJIMYMUHBI U
BEJTUYHUHBI TI0 €€ 1poOu (TIPOLIEHTY ), IpOoOH (MPOIIeHTA),
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT JIPYTOM.
IIpuBoAUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMKCH PEIIeHUI TeKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSACHATD, ONUPASICh HA OMPE/ICICHHUS,
OpsIMO IPONOPLMOHATIBHBIE U 0OPATHO MPONOPIMOHATBHbBIE
3aBUCUMOCTH MEX]1y BEIMUYMHAMH; PUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEN U3 peaJIbHOT0 MUPA, U3 IPYTUX YIEOHBIX
IPEIMETOB.

PemaThb npakTHUKO-OpUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
IPOLEHTHI, IPSIMYIO U 0OpaTHYIO IPONOPLIHUOHAIBLHOCTH,
IPONOPILUHU

AnreOpanyeckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAKEHUS.
ITepemenHEIE.
Honyctumele
3HA4YECHUS
IIEPEMEHHBIX.
DopMyJIbI.

OBaaners anredpanueckoil TEpPMUHOIIOTHEN U CUMBOJIMKOM,
NPUMEHATDb €€ B IIPOLIECCE OCBOCHUS yUeOHOTO MaTepHaa.
HaxoanTh 3HaueHuss OYKBEHHBIX BBIPAXKEHUM MTPU 33JJaHHBIX
3HaYEHUSIX OYKB; BBIOJHITH BHIYUCICHUS IO (OPMYJIaM.
BbInoaHATH TpeoOpa3oBaHus LEIOT0 BHIPAKEHUS

B MHOTOWIEH MPUBEICHUEM MMOOOHBIX CIaraeMbIX,
pacKpbITHEM CKOOOK. BBINOIHATH YMHOXEHHE OTHOYJIEHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
pUBEICHNE

IMOJIOOHBIX ClIaracMBbIX.

CBolCTBa CTENICHU
C HaTypaJIbHbIM
MOKa3aTeJIeM.
MHoro4jieHsbl.
Cnoxenue,
BBIUMTAHHE,
YMHOKECHHUE
MHOTOYJICHOB.
DopMyJIbI
COKpAILIEHHOTO
YMHOKECHHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOYIEH ¥ MHOTO4JICHA HA MHOTOYJIEH, NPUMEHATh
(dopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyumecTBAATH Pa3I0KEHNE MHOTOWICHOB HA MHOXUTEIH
MyTEM BBIHECEHHSI 32 CKOOKH 00IIIEro MHOKHUTEIS,
npUMeHeHUs (HOPMYITBI pa3HOCTH KBAJPaToB, PopMys
COKpAIEHHOI'O0 YMHOKECHHUS.

IIpumeHsaTH MpeoOpa3o0BaHNEe MHOTOYJIEHOB JJIS1 PEILICHHUS
Pa3IMYHBIX 3324 U3 MAaTEMATUKH, CMEKHBIX [TPEAMETOB,
U3 pEATbHOU MPAKTUKH.

3HAKOMMTBHCH ¢ UCTOPUEH Pa3BUTUA MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuE, paBuiia
npeodpa3oBaHms
ypaBHEHUS,
PAaBHOCHJIBHOCTb
YPaBHECHUU.
JIuneliHoe ypaBHEHME

Pemiarpb nmuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHOM,
NPUMEHAS MPABWJIA IEPEXO01A OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIILHOMY emy OoJiee mpocToro Buaa. [IpoBepsrTs,
SABJISIETCS JTU KOHKPETHOE YKUCJIO KOPHEM YPABHEHUS.
IHox0upaTs npuMepbI AP YKCEI, SABJIAIOIIMXCS PELMICHUEM
JIMHEWHOTO YPAaBHEHUS C IBYMs IEPEMEHHBIMH.
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C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3aJ1a4 C [IOMOUIBIO
YPaBHEHUM.
JIuneliHOE ypaBHEHHE
C IByMS
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema qByXx
JIMHEWHBIX YPaBHEHUN
C IByMS
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MIOCKOCTU TpaduK JTUHEHHOTO
YpaBHEHHUS C IBYMs MIEPEMEHHBIMH; MOJIb3YSICh TpapuKoM,
NPUBOAMTH IPUMEPbI PEIICHUST YPABHEHUS.

HaxoauTh pelieHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C IBYMS IIEPEMEHHBIMHU.

CocraBisiTh ¥ pemiaTh YPaBHEHHUE UIIU CUCTEMY
YPaBHEHMH M0 YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10JyYECHHBIN
pe3yibTar

Koopnunatel u rpaduxu.
OyHKIMH

24

Koopaunara Touku
Ha npssMout. Yuciosbie
ITPOMEXKYTKH.
Paccrostnue mexny
JBYMSI TOUKaMu
KOOPANHATHOMN
IIPSMOM.
IIpssmoyrosibHas
cUCTEeMa KOOpAUHAT
Ha IJIOCKOCTH.
[Tpumepsl rpaduKoB,
3aIaHHBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIME 33JJaHHBIM KOOpAUHATAM, JTy4d, OTPE3KH,
WHTEPBAJIbL; 3aMUCHIBATh UX HA aJITeOPandeCcKOM SI3bIKE.
OTMeuyaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpJWHATaM; CTPOUTH TPa(UKH HECITOKHBIX
3aBUCUMOCTEM, 3aJaHHBIX (POPMYJIaMH, B TOM YHCIIE

C TIOMOIIIBIO ITU(DPOBHIX JTA0OPATOPHUIA.

IIpuMeHsITD, H3y4YaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH I'paPUUECKuil Criocod MpeacTaBICHUS
U aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTre GyHKIIMH, OBJIA/ICBATH
(YHKITMOHATTEHON TEPMUHOIOTHUEH.

Pacno3HaBathp nuHeiHy0 Qynknuoo Yy = Kkx + b,
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Yrenue rpaukoB
peasbHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyskIUN.
CpoiicTBa QyHKIUH.
Jluneiinas QyHKIus.

ONMCHIBATH €€ CBOKCTBA B 3aBUCMMOCTH OT 3HAYECHUHN

K03 durmeHToB K u b.

Crpoutb rpaduku THHEHHON QyHKINH, QYHKIUU Y =| X |.
Hcnoan3oBats HU(pPOBLIE PeCYPChl I TIOCTPOCHUS
rpadukoB QYHKINN U U3yUEHUSI UX CBOICTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOIIECCAX U SIBJIICHUSX

[TocTpoenue rpaduka
JUHENHOW QYyHKIUY.
['padux byHKIIMN
y=|x|
[ToBTOpeHue u o6o0LIEHNE 6 [loBTOpEHNE Bri0MpaTh, IPUMEHATH OLICHUBATH CIIOCO0bI CPAaBHEHUS
OCHOBHBIX TOHATUI YKCeJl, BBIYUCICHU, TPeoOpa30BaHUid BBIPAXKEHHUI,
1 METOJI0B Kypca pelieHns ypaBHEHNN.
7 xnacca, 00001IeHe OcyecTBASTH CAMOKOHTPOJIb BBITIOJHIEMBIX ICHCTBHIA U
3HAHHUM CaMOTIPOBEPKY Pe3yJibTaTa BHIYUCICHHM, MPe0Opa30BaHHUM,
ITOCTPOCHHUM.
Pewmiare 3aga4u U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U1 PELICHU 3a7a4 U3 IPYyTUX
IIPEAMETOB.
Pemats TeKcTOBBIC 3a1a4U, CDABHUBATh, BLIOUPATH
CIoCo0bI pEIICHUA 3a/1a4n
OBLIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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7 KJIACC

KBaapartHbie KopHU

u3 uncia. [loustue
00 UppalMoOHATILHOM
yuciae. JlecsaTuaHbie
MPUOIIMIKEHUS
UPpALMOHATIBHBIX
quced.
JIeiCTBUTEIbHBIC
yucna. CpaBHEHHE
JNIEUCTBUTEIBHBIX
quced.

VYpaBHeHue BUIa

X2 = a.

CgolicTBa
apupMEeTUIECKUX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YU CJIOBBIX
BBIPAKECHUN,
COZIepKaIUX
KBaJIpaTHbIE KOPHU

HanmenoBanue pasaena  |KoaumdecTso OcHOBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIIUXCs
(TembI) Kypca 4acoB coJiepKaHue
Uucna v BBIYUCIICHUS. 15 KBazpaTHbIil KOpEHb DopMyTHPOBATH ONpeesIeHUue KBaIpaTHOTO KOPHs

U3 4Kcia, apupMETHIECKOro KBaIpaTHOTO KOPHSI.
IIpuMeHATH ONepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKcia, HCMOJIb3Ys IPU HEOOXOJUMOCTH KAJIbKYJISTOP.
OueHuBaTh KBaIpaTHbIE KOPHU LEIBIMU YHCIAMHA U
JECATUYHBIMU JPOOSIMHU.

CpaBHUBATDH U YIOPAA0YUBATH PALMOHAIIBHBIC U
UPPALMOHAJIBHBIE YMCIIA, 3AlIMCAHHBIE C TIOMOILBIO
KBaJpaTHBIX KOPHEU.

HMcceaenoBaTh ypaBHEHHE X = @, HAXOAUTH TOYHBIE U
npubInKEHHBIE KopHU Tipu a > 0.

HccaenoBarh cBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE DKCIIEPUMEHTHI C UCII0JIB30BAHUEM KAJIBKYJISITOPA
(koMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX ISl IPeoOpa3oBaHus BEIPAKECHUIA.
BoInoJHATH Npeo0pa30BaHUs BBIPAKEHUI, COJEpKaIINX
KBaJIpaTHbIE KOPHU. BeIpaxars nepeMeHHbIE

U3 TEOMETPUIECKUX B PU3nUecKux GopmMy.

BoerunciasaTh 3HAYEHUA BBIPAKECHUH, COAEPKALLNX
KBa/IpaTHbIE KOPHU, UCTOJB3YS TPU HEOOXOAUMOCTH
KQJIBKYJISTOP.
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Hcnoab3oBaTh B X0/€ peLICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3AHHbBIE C MPUOINKEHHBIMU 3HAUCHUSIMU
BEJIMYUH.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKA

Uwnciia ¥ BEIUMCIICHUS.

Crenens ¢ OCJIbIM

®opmMyIMpoOBaTh ONpejieIeHne CTEICHH C IEIbIM

Crenensp ¢ 1eIbIM MMOKA3aTEeJIEM. [OKa3aTeIIeEM.
roKazarejieM CrangapTHas 3a1uch IIpencraBiasTh 3aNUCh OOJBIITUX U MAJIBIX YHCEIT
YHCJIA. B cTaHAapTHOM Buje. CpaBHUBATH YUCJIa U BEJIMUYMHBI,
Pa3Mepbl 00beKTOB 3alIMCaHHbIC ¢ UCIoIb30BaHueM ctenenu 10.
OKPYZKaromero Mupa Hcnoab30BaTh 3aNMCh YHCEN B CTAHJAPTHOM BHU/IE
(OT ByIeMEHTapHBIX JUIS1 BBIPOXKEHUSI pa3MEPOB OOBEKTOB, JJIUTEIIbHOCTH
HacTHI IIPOLIECCOB B OKPY KaroleM MHUPE.
J10 KOCMHUYECKUX DopMyJIMPOBATH, 3ANIMCHIBATH B CUMBOJIMYECKOM (popme
00BEKTOB), Y WJUTIOCTPUPOBATH IPUMEPaMM CBOMCTBA CTEIICHU
JUIMTEIIbHOCTD C LIEJIBIM TOKA3aTEIIEM.
IIpoLeccoB IIpuMeHSTHL CBOMCTBA CTETICHU 1Sl MpeoOpa3oBaHus
B OKPYZKaromeMm MHUPC. BBIPAKECHUH, COAEPKALINUX CTEIICHU C LETBIM ITOKA3aTEIIEM.
CBoiicTBa cTereHn BEINOJHATE JeficTBUSA C YHCIIAMH, 3aITMCAHHBIMHU
C OCJIBIM I10KA3aTCJIEM B CTaHJIApPTHOM BU/Ie (YMHOXKEHHE, JICJICHUE, BO3BE/ICHHUE
B CTEIICHb)
AnreOpandeckue KBanpartubiii Pacno3naBaTh KBaJIpaTHbIA TPEXUJICH, YCTAHABIUBATh
BbIpakeHUs1. KBasipaTHbIii TPEXUIIEH. BO3MO>KHOCTB €r0 Pa3JIOKEHUS HA MHOKUTEIIH.
TPEXUIICH Paznoxxenue PackiaaabiBaTh HA MHOKHUTEIU KBAJPATHBIN TPEXUJICH
KBaJPaTHOTO C HEOTPULATEIBHBIM JTUCKPUMHUHAHTOM
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TpEXUWICHA
Ha MHOXXUTEIN

AJrebpanyeckue
BBIPKCHUSI.
AnreOpanyeckas ApoOb

15

AnrebGpandeckast
npo6b. JlomycTumMele
3HAYCHUS
MIePEMEHHBIX,
BXOJISIINX

B aJire0OpanvecKkue
BBIPKEHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallieHue
JpOOeid.

Cnoxenue,
BEIYMTAHHE,
YMHOKCHHE U JICTICHUE
anreOpandecKux
JTpOOCH.
[IpeobpazoBanue
BBIPAKECHUN,

coJiep KaIImx
anredpandecKue
Ipodu

3anuceiBaTh anreOpanveckue Beipaxkenus. Haxoauts
00J1aCTh OIpeAeNICHNs PAIMOHAIIBHOTO BEIPAYKEHUS.
BbINOJIHATH YUCIIOBBIE MOJCTAHOBKU U BHIYMCJISATH
3HaYeHHUe JpoOH, B TOM YHCIIE C TOMOUIBIO KaIbKYJISATOpPA.
®opMyJIMpPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOu 1 MPUMEHSTH €ro JUIsl IpeoOpa3oBaHus APOOEii.
BoInoJHATH JeiicTBUSA C alre0panyecKuMu JpoOsiMu.
[TpumensaTs npeoOpa3oBaHusl BRIPAXKEHUMN I PEIICHUS
3ana4y. Beipamxarh nepemenHble u3 Gopmy (HU3NIECKUX,
Te€OMETPUUYECKUX, OMMCHIBAIOIINX OBITOBBIE CUTYAIINN)
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YpaBHEHUS U HEPABEHCTBA.
KBazgpaTHbie ypaBHEHUS

15

KBagpaTHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHenue. Dopmyna
KOpPHEH KBaJIPaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJISIIINXCS

K KBaJIpATHBIM.
[Ipocreiimme qpoOoHO-
panoOHaJIbHbBIE
ypaBHEHMUS.

Pelmienue TekCcTOBBIX
3aJ1a4y C MOMOUIBIO
KBaJIpaTHBIX
ypaBHEHUI

Pacno3HaBaTh KBaJIpaTHBIEC YPABHEHUS.

3anucbIBaTH (POPMYJIYy KOPHEUN KBaIpaTHOTO YPABHEHUS,
pelaTh KBa/ipaTHbIe YPAaBHEHUS — IIOJIHBIC U HEIMOJIHBIE.
IIpoBoauTs mMpocTeiiniue MccaeI0BAaHUA KBaJAPATHBIX
YPaBHCHUU.

Pemats ypaBHeHus, CBOASAIIMECA K KBAIPATHBIM,

C TTIOMOIIIBIO MPEe0OPa30BaHUI U 3aMEHOM TIEPEMEHHOM.
HaOuaroaaTe 1 aHAJIM3UPOBATH CBSI3b MEXKIY KOPHAMHU U
Kod(hpuIeHTaM KBaJIpaTHOTO YPABHEHMUS.
dopmyaupoBath TeopeMy Buera, a Takxke oOpaTHYIO -
TEOPEMY, IPUMEHATH 3TH TEOPEMBI ISl PELICHUS

3ajad.

Pemarth TekCTOBBIE 321a4UM aIreOpanyecKuM CriocoooMm:
NEePEXOJIUTh OT CIOBECHOU (POPMYTUPOBKH YCIOBUS 3a7a4l
K anre0pandeckoi MoeIu MyTEM COCTaBIICHUS YPaBHEHMUS;
pelaTh COCTaBICHHOE YPABHEHUE; MHTEPIIPETUPOBATH
pe3yJibTar.

3HAKOMUTBCS € UCTOPHEN Pa3BUTHSI aNTeOPHI

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHMI

13

JIuneiinoe ypaBHeHne
C IBYMsI
IIEPEMEHHBIMH, €TO
rpaduk, npuMepbl
pELIEeHUs yPaBHEHUN
B LIEJIbIX YHCIIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUN

Pacno3HaBaTh JTMHEWHBIE YPABHEHUS C IBYMSI
IIEPEMEHHBIMH.

CtpouTh rpadviky TMHEWHBIX YPABHEHUM, B TOM YHCTIE
HCIO0JIb3YS LH(pPOBbIE peCypChl.

Pazimyarh napajuiesbHbIEe U IEPECEKAIOLINECS MTPAMbBIE
110 UX YPABHEHUSM.

Pemiatb cucTeMsl ABYX JUHEWHBIX YPABHEHUHN C ABYMS
IIEPEMEHHBIMU ITOJICTAHOBKOM U CII0KEHUEM.
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C AByMs
MIEPEMEHHBIMHU.
[Ipumeps! pemeHus
CHUCTEM HEJTMHEWHBIX
YpPaBHEHUH C ABYyMS
[IEPEMEHHBIMHU.
['paduueckas
WHTEPIPETALNS
YPaBHEHHUSI C ABYMSI
IIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHUM C ABYMSI
MIEPEMEHHBIMH.
Pemienue TeKkCTOBBIX
3a7a4 C TIOMOILBIO
CUCTEM ypaBHEHUU

Pematb npocTeMIIME CUCTEMBI, B KOTOPBIX OJHO

U3 YPAaBHEHUH HE SBJISAETCS JTUHEHHBIM.

IIpuBoauTH rpauyecKyr0 MHTEPNPETAUNIO PELICHUS
YPaBHEHMS C IByMs IEPEMEHHBIMHU M CUCTEM YPABHECHUM
C IBYMsI IEPEMEHHBIMU.

Pemiath TekcTOBBIE 321a4M aNTeOpanyeckuM CIIocOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTpa

12

YHucinossie
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JIunerinbie
HEPABEHCTBA C OJIHOMN
MIEPEMEHHOU U UX
pemienue. CucteMsl
JIMHEWHBIX HEPABEHCTB

DopMYyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAWHATHOM IIPSMOM, 10KA3bIBATH
anreOpandecku.

IIpuMeHSTH CBOMCTBA HEPABEHCTB B XOJI€ PELIECHUS 3aa4.
Pemiate iMHElHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
M300pakaTh PEIICHHE HEPAaBEHCTBA HA YHCIOBOM MPSIMOH.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, M300paxaTh
pelLIEHUE CUCTEMBI HEPABEHCTB HA YU CIIOBOW MPSIMOU
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C OJTHOM IIEPEMEHHOMN
U UX pELICHHUE.
N3o0pakenne
peleHns TMHERHOTO
HEPaBEHCTBA U UX
CHUCTEM Ha YHCIOBOU
PSAMON

OyHKIUH.
OCHOBHBIE ITOHATHS

[Tonsitue hyHKIUU.
Oo6uacTh onpeeneHus
Y MHOKECTBO
3HAYEHUN (DYHKIIHH.
CrocoObI 3a1aHus
GyHKIMA.

['padux pyHKUIMU.
CaoiicTBa (yHKLINH,
uX 0TOOpakeHue

Ha rpaguke

Hcnonb3oBaTh GQyHKIMOHATBHYIO TEPMUHOJIOTHIO U
CHUMBOJIUKY.

BbruncasaTh 3HaYeHUs PYHKIUHN, 3aJaHHBIX (OpMyIaMu
(mpu HEOOXOAMMOCTHU UCIIOIB30BATh KAJIBKYJISATOD);
COCTABJISATH TA0JMIbI 3HAYEHUH (QYHKIUU.

CtpouTh no Toukam rpagpuku GyHKIIUN.

OnuceiBaTh CBOMCTBA PYHKIIMU HA OCHOBE €€
rpauuecKoro nmpeacTaBICHUsI.

Hcnonb3oBaTh GyHKIMOHATBEHYIO TEPMUHOJIOTHIO U
CHMBOJIHMKY.

HccaenoBath npuMepsl IpauKoOB, OTPAKAIOMIUX PeATbHBIC
npotecchl U siBieHus. [IpuBoauTH NpUMepPHI MPOIIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBAMHM.

Hcnoab30BaTh KOMIBIOTEPHBIE POTPAMMBbI

JUTs TOCTpOeHUsI TpauKOB (DYHKITNI M U3yUEHHUS UX CBOWCTB

OyHKIMH.
Uwucnosbie pyHKINH

UreHue v ocTpoeHUe
rpadukoB QyHKIIHIA.
[Tpumeps! rpaduxos

HaxoauTs ¢ noMmombio rpadpuka QyHKIIMN 3HaYCHUE OTHOM
U3 pacCMaTpPUBAEMBbIX BEJIUYHUH 110 3HAYCHUIO APYTOM.
B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJ10i 3aBUCHMOCTh
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dynxmi,

MCIKAY BCIIMYNHAMMU.

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

OTpaXaroIUX OnuceIBaTh XapaKkTep U3MEHEHUS OJTHON BEIMYHUHBI
peabHbIE IPOLECCHI. B 3aBUCUMOCTH OT U3MEHEHUS APYTOM.
DOyHKIHUH, Pacno3naBath Buabl nu3ydaembix (GpyHkuuid. [lokassiBaTh
ONKCBHIBAIOIINE CXeMATH4YECKH IT0JIOKEHNE HA KOOPAUHATHOM INIOCKOCTH
IPAMYIO B OOPaTHYIO rpadukoB pyHKImA Buga: y = X4y =x3,y =vVx,y = |x|.
IIPONIOPLIMOHAIIBHBIE Hcnoab3oBath yHKIHOHAIBHO-TPA(HUECKHUE
3aBUCUMOCTH, X NpeacTaBJIeHus 1) PEILICHUS U UCCIIEI0BaHNs YPABHEHUH U
rpaduku. CHCTEM YPaBHEHUM.
I'paduk GpyHKIUHK IIpumeHnsaTh HM(poBbBIE pecypchl LIl TIOCTPOCHHUS
y =X rpaduKoB HYyHKITUN
OyHKIUN
y =x4y =x,
y=vx,y=|x|;
rpaduyueckoe perieHue
YPAaBHEHUU U CUCTEM
YpaBHEHUMU

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

YuCell, BIYUCICHUN, MPeoOpa3oBaHuil BbIpAKEHUH, pEIICHUS
YpaBHECHUM.

OcyecTBJIATH CAMOKOHTPOJIb BBINOJHIEMbIX ICHCTBUN U
CaMOITPOBEPKY pe3yJibTaTa BEIUUCICHUM, MpeoOpa3oBaHU,
IIOCTPOCHUM.

Pemarsb 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH
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MaTEMaTUYECKUE 3HAHMS ISl pELIEHUS 3a]1a4 U3 IPYTUX
IPEIMETOB.

PemaTh TeKCTOBBIC 32/1a4M, CPABHUBAThH, BBIOUPATh
CIOCOOBI pElICHNs 3a/1a4U

OBUIEE KOJIMYECTBO
YACOB 110 [TPOT PAMME

102

59




8 KUIIACC

J1eCTBUTEIBHBIC YMCIIA

UppalioHaIbHbIC
YKCJia, KOHCUHbBIC U
OeCKOHEUHEIC
JECATUYHBIE JPOOH.
MHOX€ECTBO
JICCTBUTEIILHBIX
YHCeI;
JIEUCTBUTELHBIE
YHcia Kak
OECKOHEYHEIE
JECATUYHBIE TPOOH.
B3anMno0 o1HO3HaYHOE
COOTBETCTBHE MEKIY
MHOKECTBOM
JICUCTBUTEIBHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAUHATHOMN
IPSIMOM.

CpaBHeHue
JICMCTBUTENBHBIX YMCEI,
apudMeTHIECKHE

HaumenoBanue paznena  [KonuuecTBo OcHoBHOE OCHOBHBIE BHU/JIbI JIEATETLHOCTH 00YUYalOIIUXCs
(TemnI) Kypca 4acoB CoJIepKaHue
Urcrna v BIYUCICHUSI. 9 PanmonaneHeie uncna, | Pa3BuBaTh mpeacTaBJieHHs O YUCIAX: OT MHOXKECTBA

HaTypaJIbHBIX YUCEII O MHOKECTBA JICMCTBUTEIIbHBIX YUCEIL.
O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
JIEUCTBUTEILHOI'O YKCJIa KaK OECKOHEYHOU JECITUUYHOMN
IpoOu, NPUMEHSTh JI€CATHYHbIE TPUOTMKEHUS
PalMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.

HN300pakaThb 1€iICTBUTENIBHBIEC YUCIIA TOUKAMU
KOOPJAMHATHOM MPSAMOM.

3anucbIBaTh, CPABHUBATH U YNIOPAI0YUBATH
JNEUCTBUTEIBHBIC YUCIIA.

BbINOJHATH, COUYETAsA YCTHBIE U TUCbMEHHBIE TPUEMBI,
apudpMeTnvecKue JeMCTBUS C PALMOHAIBHBIMYA YUCIIAMU;
HAXOAMTh 3HAYCHUS CTEIICHEN C LEJIBIMU MOKA3aTEISIMU U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BBIPAXKEHUN.
[MosyyuTs nmpeacraBjaeHue 0 3HAYUMOCTH
JNEUCTBUTEBHBIX YACEI B MPAKTUYECKOU JEATEILHOCTH
YEJIOBEKA.

AHAJIU3HUPOBATH U J1€J1ATh BBIBO/JbI O TOYHOCTH
PUOITNKEHUS TCUCTBUTEIHHOTO YHCIIA TIPH PEIICHUH
3aaad.

OKpyIJIATH ACHCTBUTEIIBHBIE YUCIIA, BHINOJHATH
NMPUKHUAKY PE3yJIbTAaTa BBIYUCICHUN, OLEHKY 3HAYCHUN
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JIeHUCTBUSA

C IeHUCTBUTEIHHBIMU
YHUCIIaMHU.
[Tpubnmxénnoe
3HAUCHHE BEJIMUUHBI,
TOYHOCTh
PUOIINKEHUS.
Okpyrnenue yucesn.
[Iprkuaka u oueHka
pE3yJIbTaTOB
BBIYHCJICHUI

YHCJIOBBIX BBIPAKEHUH.
3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKA

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJJHOU
MIEPEMEHHOU

14

JIuHenHoOe ypaBHEHHE.
Pemenue ypaBHeHuni,
CBOJAILNXCS

K JINHEWHBIM.
KBangpaTHoe
ypaBHeHue. Pemienue
YPaBHEHHI,
CBOJSILUXCS

K KBaJpPaTHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTENCHEN

OcBauBarthb, 3alIOMHMHATH M IPUMEHATH rpaduyeckue
MEeTO/IbI [IPU PELIEHNN YPaBHEHHI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 1eibie U IpOOHBIE YPABHEHHUS.

Pemarnb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHEHUS, CBOJAIIUECS K HUM, TPOCTEHIINE JPOOHO-
palMOHAJIBHBIE YPABHEHUS.

IIpennaraTs BO3MOXKHBIE CLIOCOOBI PEIIEHUS TEKCTOBBIX
3a1a4, 00Cy:K1aTh UX M pelIaTh TEKCTOBBIE 33/1a4n
Pa3HBIMHU CIIOCOOAMH.

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTUA MATEMATUKHU
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pa3JIoKEeHUEM

Ha MHOKHTCIIH.
Pemenue npo6Ho-
parmoHaTBHBIX
YPaBHEHH.

Penrenune TekCTOBBIX
3aja4 anreOpanyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHUI

14

YpaBHEHUE C OBYMS
IIEPEMEHHBIMU U €T0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPABHEHUM
C ABYMS
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CHUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
VHTEPIpPETALINS
CHUCTEMBI YPaBHEHU I

C IByMsI IEPEMEHHBIMU.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHATH MPUEMBI PEIIICHUST CUCTEMBI
JBYX JTUHEHHBIX YPaBHEHUH C IBYMS TICPEMECHHBIMU 1
CUCTEMBI IBYX YpaBHEHHUH, B KOTOPBIX OJTHO YPaBHCHUEC HE
SIBJISICTCS JIMHEWHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUYECKUE
MIPE/ICTABIICHUS TSl pellleHusl U UcCJieI0BAHUS YPAaBHCHU
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpandeckuM Croco0oM: NMepexoauTh OT CIIOBECHOU
(GhOpMYJIMPOBKH YCIIOBHS 3a71a4H K anreOpandeckor MoJIean
yTEM COCTaBIICHUS CHCTEMbI YPaBHCHUI; pemaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHUI; HHTEPHPETHPOBATH
pe3yibTar.

3HAKOMUTBHCS € MCTOPUEN Pa3BUTHS MaTeMaTHUKU

62




3a/1a4 anreOpandecKuM
CIIocoooMm

bynknus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napaboJibl, OCh

YpaBHEHUs U HEPABEHCTBA. 16 Yucnossle Yurarth, 32alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepasencraa HEPABEHCTBA U UX HEPABEHCTBA; HUCIOJIb30BAaTh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbINoJHATH Ipe00pa30BaHNs HEPABEHCTB, HCII0JIb30BATh
JIunelinble JUIs IpeoOpa30BaHUs CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3zHaBaTh JTMHEWHBIC U KBaJAPATHBIE HEPABEHCTBA.
C OJTHOU MEPEMEHHOU PemiaTh TMHEHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
Cucrembl TMHEHHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJHOU IIOJTyYEHHBIE PELICHUS.
MEPEMEHHON U UX MN300paxaTh pericHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelIeHue. Ha YUCJIOBOM NPSIMOH, 3aNUCHIBATH PEIICHUE C TTOMOIIBIO
KBangpaTtHbie CHUMBOJIOB.
HEPABEHCTBA U UX PemaTe KkBajipaTHbIE HEPABEHCTBA, UCIIOJIB3Y S
pelIeHue. rpaguyeckue npeacTaBICHus.
I'padnueckas OcBauBath U IPUMEHATH HEPABEHCTBA IPU PEILICHUH
UHTEPIPETaALNs Pa3IMYHBIX 33]1a4, B TOM YUCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OpPUEHTHPOBAHHBIX
HEPABEHCTB C ABYMS
epeMEHHBIMU
OyHKINN 16 KBagpatnunas Pacno3naBaTh BUIbI U3y4aeMbIX (DYHKIIMIA;

WITKOCTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoioKeHre Ha KOOPAUHATHOM MIIOCKOCTH rpaduKoB

(ynkumii Buma: y = kx,y = kx+ b,y = k,y = x?,
X
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CUMMETPHUH MapadoJIbL.

I'paduku pyHKIMIA:
y =KX,

y=kx + Db,

y =k,

X

y = X,

y = X,

y = Vx,

y = |x]

y =x3,y =Vx, y = | x| B 3aBHCHMOCTH OT 3HA4CHHiT
K03((PUIIMEHTOB; ONMKCHIBATH X CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIHUIO 11O GopMyIIe.
IIpuBoauTHL NpUMeEPHI KBAAPATUYHBIX 3aBUCHUMOCTEN
U3 pealbHOU KU3HU, (PUUKHU, TEOMETPUH.

BoisiBasiTh 1 0000maTe 0coOeHHOCTH rpaduka
KBaIpaTUYHOU QPYHKIUU Y = ax? + bx+ c.

CTpouTs M N300paxkaTh cXeMaTHYeCKHU rpapuKu
KBaJpaTUYHBIX (YHKIUH, 3aJJaHHBIX (JOpPMYJIaMH BUJA
y=ax’, y=ax?+q,y=a(x+p)?y=ax’+bx+c.
AHAJIM3MPOBATH U MPUMEHATH CBOMCTBA U3YYCHHBIX
GbyHKUUN IS UX TTIOCTPOEHUS, B TOM YKCJIE C TIOMOIIBIO

U(POBBIX PECYPCOB

Yuc1oBbIE
OCJIEIOBATEIIbHOCTH

15

ITonsaTue ynciIoBOM
IOCJICIOBATCIBHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
bopmyIoii u

dbopmyIioi N-ro ujieHa.

Apudmernueckas u
reoMeTpu4ecKas
IIPOTPECCUH.
®opmyJibl N-ro YieHa
apupMeTHIECKON 1
F€OMETPUUECKOMN

OcBauBaTh U NPUMEHSATH WHACKCHBIC 0003HAYCHHUS,
CTPOUTH peveBble BbICKA3bIBAHMSA C UCIIOJIb30BaHUEM
TEPMHUHOJIOTHH, CBSA3aHHOMN C MIOHSATUEM
MOCIIEI0BATEIHHOCTH.

AHaauzupoBaTh Gopmyiy N-ro yieHa
MOCIIEI0BATEIBHOCTH WU PEKYPPEHTHYIO (hOPMYITY

U BBIYHMCJISITH YWICHBI TOCIEA0BATEILHOCTEH, 3a1aHHBIX
3TUMU (HOpMYyJIaMHU.

YcTranaBaMBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUN

IMoCjaea0BaTCIbHOCTH, €CJIN BBINTKMCAHLI IIEPBLIC HCCKOJIBKO

€€ YJICHOB.
Pacno3naBathb apupmMeTHUECKyI0 U TeOMETPUUYECKYIO
IIPOTPECCHH NP PA3HBIX CIIOCO0AX 3aqaHMUS.
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MIPOTPECCUM, CYMMBI
MIEPBBIX N YJIEHOB.
N3o0pakeHue 4ieHOB
apupMeTHIeCcKoi 1
r€OMETPUIECKON
MPOrPECCUN TOUKAMHU
Ha KOOPJIMHATHOU
IIJIOCKOCTH.
JIvuHenHbIl U
SKCMOHEHIINATbHBIN
pOCT.

CI10HBIE IPOLIEHTHI

Pemats 3a7auu ¢ Ucnonb30BaHueM (GopMys N-TO dieHa
apuMeTHUIECKOi U TEOMETPUIECKOM MTPOTPECCUil, CyMMBI
IEPBBIX N YJIECHOB.

MN300paxaTh 4IeHBI ITOCIEI0BATEILHOCTH TOYKAMU

Ha KOOPJIMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh nIpuMepsbl NPOLECCOB U SIBJICHUH

U3 pEATbHOU KU3HU, UWUTFOCTPUPYIOIINE U3MEHECHHE

B apu(hMETUUYECKON IPOrPECCUH, B TEOMETPUUYECKOM
IPOrpecCcHy; U300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemaTp 3agaum, CBSI3aHHbBIE C YHCIOBBIMU
NIOCJIEOBATEIBHOCTSMH, B TOM YHMCJIE 3a/1a4U U3 PEaIbHOU
KU3HU C UCTIOJIb30BaHUEM LU(DPOBBIX TEXHOJIOTUH
(37EKTPOHHBIX Ta0IUL, rpaUUECKOro KAIbKYJIATOPA U T.11.).
PemaTp 331a4u Ha CIOKHBIE MPOLEHTHI, B TOM YHUCIIE
3a/1a4y U3 peaNbHON MPAKTUKH (C UCIIOIb30BAaHUEM
KaJIbKYJISITOPA).

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTUA MATEMATUKHU

[ToBTOpEeHue, 0000IICHNE,
CUCTEMATH3alluA 3HAHUU

18

Yucaa u
BbIYHCJIeHHS] (3aIHCh,
CpaBHEHUE, JECHUCTBUS
C JICICTBUTEIbHBIMUA
YHCIIaMU, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOIIICHMUS,
IPOTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TOJIMHOYKECTBO,
onepaluy HajJ MHOKECTBAMHU; MCIO0JIb30BaTh rpaduyeckoe
IIPEICTABIIEHNE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IPOLIECCOB U SIBJICHUM, IPU PELIEHUH 3a]a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO 1 OCHOBHbIE
AefCcTBHS, CBSI3AaHHbIE ¢ YUCJIAMM: HATYPaAJIbHOE YHCIIO,
IPOCTOE U COCTABHOE YUCIIA, IETUMMOCTh HATYPAIbHBIX
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OKpYTJICHHE,
npuOIIKEeHuE,
OLIEHKA; pelIeHne
TEKCTOBBIX 3a71a4

YHUCel, IPU3HAKH JEIMMOCTH, LIET0€ YHCIIO, MOIYJIb YHCIIA,
OOBIKHOBEHHASI M IECATUYHAS APOOH, CTAaHIAPTHBINA BH]T
yucia, apuMEeTUUECKU KBaJIpaTHBIA KOPEHb.
BbINOJIHATH A€iiCTBUS, CPABHMBATH M YIIOPAA0YHUBATH

apupMETHICCKIM YHUCIIa, MPEACTABIIATH YACIa HA KOOPIUHATHOW MPSMOH,
crocoOom) OKPYTJISITh YACIIA; BHITIOJHATH MPUKU/IKY M OLIEHKY
pe3yibTaTa BRIUYMCICHUM.
PemaTh TeKCTOBBIE 32/1a4M apUPMETHIECKUM CITIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, CoJIep>Kaliue MPOLEHTHI,
JI0JI, YaCTH, BRIPAKAOIIIHE 3aBUCUMOCTH: CKOPOCTh —
BpEMs — PACCTOSIHHE, [ICHA — KOJMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOJAUTEIBLHOCTH TPYyQ.
Pa30uparts peasibHbIC )KU3HEHHBIC CUTYAIIUH,
(opmMyIMpoOBaThH KX Ha SI3bIKE MAaTEMATUKH,
HAXOJUTh PEIICHUE, TPUMEHSSI MaTEeMaTUIECKUN arapar,
HHTEPNPETHPOBATH PE3yJIbTAT
AJiredpanyeckue OnepupoBathb NOHATUSIMH: CTEIIEHbD C LIENBIM
BbIpaKeHHsI nokasaresieM, apupMeTHIECKUH KBaIpaTHBIA KOPCHBD,
(mpeoOpa3zoBaHue MHOT'OYJICH, ajaredbpanyeckas Jpo0b, TOXKIESCTBO.
anre0pandecKux BbINOJIHATH OCHOBHBIE 1€ CTBUSI: BHITIOTHITH PACUETHI
BBIpAKEHUH, 1o (popmyiiam, mpeoOpa3oBLIBATH 1LIETBIE, TPOOHO-
JIOITY CTUMBIE paIMoHaIbHBIC BEIPAKCHUS U BRIPAKCHUS C KOPHSIMH,
3HAYCHMSI) peaTM30BBIBATh PA3JI0KEHNUE MHOTOUJICHA HA MHOKHUTEIIH,

B TOM YHCJIE C UCTIOB30BaHHEM (OPMYIT PA3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U PA3HOCTH; HAXOJIUTh
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JIOITYCTUMBIE 3HAYEHUS IEPEMEHHBIX JIJIs1 APOOHO-
palMOHAIBHBIX BHIPAXKEHHM, KOPHEH.

MoaeaupoBaTh ¢ TOMOIIBIO POPMYJIT peaabHbIE MPOIECCH
U SIBIICHUSA

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

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

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

OnepupoBath NOHATHSIMHU NIPSIMAsi IPOTOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (YHKIHUS,
KBaJipaTuyHas QyHKIMs, Tapadosa, runepooIa.
Hcnoab30BaTh rpa)MKu 17151 ONIPEICIICHUSI CBOMCTB,
IPOLIECCOB U 3aBUCUMOCTEN, AJIA PEIICHMS 3a7a4 U3 IPYyTUux
y4EOHBIX IPEAMETOB U PEAIBHOM JKU3HU; MOAEJIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Bripaxkats ¢gopmysiaMmu 3aBUCMMOCTH MEK1y BEIMUMHAMHU

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

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

MHNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpust Kak OJMH U3 OCHOBHBIX Pa3/iesiOB IIKOJIbHOW MATEeMAaTHKH, UMEIOIIUN
CBOEH 1IeTbI0 00ECIeYUTh M3yUYEHHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUH W
B3aMMHOE pPACIOJIO)KEHUE, OMUPAECTCS Ha JIOTHYECKYIO, JI0KA3aTeIbHYIO JIMHUIO.
[{leHHOCTh, W3y4YeHHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
3aKJTI0YAeTCS B TOM, 4YTO OOYYaIOIMUWCS YYUTCS TMPOBOJWUTH JIOKA3aTEIHHBIC
paccyXJieHus, CTPOUTHh JIOTMUECKHE YMO3AKIIOYEHHS, JIOKAa3bIlBaTh HUCTUHHBIC
YTBEPXKJICHUSI M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHHUS
«OT TIPOTUBHOTO», OTJIMYaTh CBOWCTBA OT MPHU3HAKOB, (OPMYIHPOBATH OOpPATHBIC
YTBEPKICHHUS.

Btopoif 1eHHOCThIO HU3Y4YEHUSI TECOMETPUU SIBJISETCS HCIIOJb30BaHUE €€ Kak
WHCTPYMEHTA TpPU PEHICHWHM KaK MaTeMaTHYeCKUX, TaK W MPaKTHUYECKUX 3ajad,
BCTPEYAIONIUXCSI B peaibHOM *Ku3HU. OOydaromuiics TOJDKEH HAYyYUThCS ONMPENeTUTh
TCOMETPUYECKYI0 (PUTYpy, OmHMcaTh CIIOBAMH JAHHBIM YepTEX WM PUCYHOK, HAWTH
IUTOMIA/lb 3€MENBHOTO yYacTKa, PacCUUTaTh HEOOXOAMMYIO UIMHY ONTOBOJIOKOHHOTO
kalbenst i Tpedyemble pa3sMepbl rapaxa st aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTENIbHAS JIMHUS B W3ydYeHHH TreoMmerpuu. [lpu pemenun 3amay
MPAKTUYECKOTO XapakTepa OOyYarOIIMICS YYUTCS CTPOWTh MaTeMaTHYECKHE MOJICIH
peaNbHBIX KU3HEHHBIX CUTYAIIMH, TPOBOIUTH BHIYUCICHUS W OIICHUBAThH aJICKBATHOCTh
MOJy4YE€HHOTO pe3yJsIbTara.

KpaiiHe BaxkHO TOMUYEPKUBATH CBSI3M TEOMETPUU C JAPYTUMHU  YUEOHBIMH
peIMEeTaMi, MOTHBHPOBATH HCIIONB30BAaTh OMNpPEICICHUS T€OMETPUUYECKUX (UTYp U
MOHSATUH, JJEMOHCTPUPOBATH NMPUMEHEHHE MOJYUYCHHBIX YMEHUN B (U3HKE U TEXHHKE.
Otu cBsI3uM HamOoJiee SpKO BUIHBI B Temax «Bektope», «Tpuronomerpuyeckue
cooTHoIeHUs», «Meton koopauHa™ u « Teopema [Tudaropay.

YueOuniii kypc «['eomeTpus» BKIIOYAET CJIEAYIOUIME OCHOBHBIE pa3/eiibl
conepkanus: «I'eomerprueckue GUrypsl U X CBOMCTBaY, «M3MepeHne reoMeTpuIecKux
BEJIMUUHY», «JleKapTOBBI KOOpAMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBukeHUs
iockocTy, «IIpeobpazoBanus Mog00USD.

OOmee 4yuciIO YacoB, PEKOMEHJOBAHHBIX I M3ydeHHUsT Y4eOHOro Kypca
«I"eomerpus», — 204 gaca: B 7 kiacce — 68 yacoB (2 gyaca B Henen0), B 8 kiacce — 68
yacoB (2 Jaca B Hezenro), B 9 kiacce — 68 yacoB (2 yaca B HefIeio).
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COJEP KXAHUE OBYUYEHUA
7 KJIACC

Havanpnbie nonsTusa reomerpun. Touka, npsimMasi, OTpE30K, JIyd. YToa. Buasl yrios.
Beptukanbabele u cmexHble yribl. buccekrpuca yrna. JlomaHas, MHOTOYrOJIbHHK.
[TapayuienbHOCTD U NEPIIEHAUKYIISPHOCTD IPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmeTpuu. llpumepst

CUMMETPHUH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE ITOCTPOEHHUS C IOMOLIBIO HUPKYJIS U JIMHEWKU. TpeyronsHuk. Beicora,
MeraHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUI TpEYroibHUKN. HepaBeHCTBO TpEyroJibHUKA.

CBoiicTBa M TpPU3HAKK PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa 1 NpPHU3HAKHA NApALIENBbHBIX NPsAMbIX. CymMMa YIJjoB TpEyroJIbHHKA.

Breunue yrisl TpeyrojibHHKA.

[IpsMoyronbHblli  TpeyroidpHUK.  CBOWCTBO  MEQuaHbl  IPSMOYTOJIBHOIO
TPEYTOJbHHKA, MPOBEAEHHOM K runoreHyse. [Ipu3Hakum paBeHCTBA NPAMOYTOJIBHBIX
TPEYTOJILHUKOB. IIpsIMOYTOJIBHBIN TPEYrOJbHUK C YIiioM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 00JIbIIEM yIJIE U OOJIBLIEN CTOPOHE TPEYroiabHUKA. [leprnenauKysip
Y HaKJIOHHAs.

I'eomeTpuueckoe mecTo To4YeK. buccekTprca yria u CepeIuHHbIA NEPIEHIUKYIIP
K OTPE3Ky KaK T€OMETPUUECKHE MECTA TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpPYXHOCTHM M npsMol. KacarenmpHas M ceKymas K OKPYXHOCTH. OKpPY»HOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onuca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

7 KIIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npusHaku M cBoMcTBa. YacTHbIe
Ccllydau napajjiesorpaMMoB (IpSIMOYTOJIHUK, POMO, KBaJpaT), X MPU3HAKU U CBOICTBA.
Tpaneuus, paBHOOOKas Tparneuus, €€ CBOICTBa U Mpu3HaKu. [IpsimoyronpHas Tpanemus.

Merton yaBoenust Mmeauansl. LlentpanbHas cumMmetpust. Teopema Paneca u reopema
O NPONOPLIMOHAIBHBIX OTPE3KaX.

Cpennue TuHUN TPEYroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHuKa.

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

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

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

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO YyIJa MPSMOYIOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuUroHOMeTpuuecKrne (GyHKIUU YTIIOB
B 30°,45° u 60°.

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

8 KJIACC

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

Pemenne TpeyronpHukoB. TeopemMa KOCMHYCOB M TeOopeMma CHUHYCOB. Pemenue
IIPAKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeobpa3zoBanue nogodus. [logodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pOM3BENEHUN OTPE3KOB XOPA, TEOPEMBI O NPOU3BEIACHUH OTPE3KOB
CEKYILHUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABICHHbIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpaliy
HaJl BEKTOpaMH. Pa3nokeHWe BeKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater BekTopa. CKalsipHOE  NPOU3BEACHUE  BEKTOPOB, IMPUMEHEHHE
JUISL HAXOKJIEHUS IJIMH U YTJIOB.

JlekapTOBbl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHUsS NPSMOM U OKPYKHOCTH
B KOOpAMHATAax, MEPECEYCHUE OKPYKHOCTEM M MNpAMBIX. MeToJ KOOpAWHAT WU €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. JIJIMHA OKPYKHOCTH. [’ pagycHas u paguaHHas Mepa
yIJia, BBIYMCIICHUE JUIMH AYT OKpykHOCTeU. [liomans kpyra, ceKTopa, CErMeHra.

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

HPEAMETHBIE PE3YJIBTATDI

[IpeameTHBIC pE3yJIbTaTBl OCBOEHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B / KJacce:

Pacno3HaBaTh M3yueHHBIC TeOMeTpUUYecKhe (UTYpPBI, OMPEACNATh WX B3aUMHOE
pacmoyio)keHue, H300paxaTh T'E€OMETPUYECKUE (PUTYPHI, BBITIOJHITh YEPTEKHU
10 YCJIOBHUIO 3a7auu. M3MepsTh JMHEWMHBIE M YIJIOBBIE BENWYMHBI. Pemats 3amaudn
HA BBIYUCIICHUE JJIUH OTPE3KOB U BEJIUYHH YTJIOB.

Jlenath TpyOyr0 OIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYHMH MPEIMETOB B peabHOM
JKU3HU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. PaznuyaTe pasMmepbl ATUX OOBEKTOB
T10 MOPSAKY BEIUYHUHBI.
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CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3aJa4aM.

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

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

[Tonp30BaThCAd  MNpU3HAKAMU  PABEHCTBA  MOPSIMOYTOJBHBIX  TPEYTOJbHHUKOB,
CBOMCTBOM MEJIMAHbI, MPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJbHHKA,
B PELICHNUN I'€OMETPUYECKUX 3a1a4.

OmnpenensaTh MapamieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pasyeT
C HUMH cekymas. Onpenensirs NapauieIbHOCTh MPSAMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPSAMOM JI0 TOUEK IPYTrOr MPSIMOM.

PemaTe 3agaun Ha KjileTyaTon Oymare.

[IpoBOIUTH BHIYMCIICHHUS] U HAXOJUTh YHUCJIOBbIE M OYKBEHHBIC 3HAUCHUS YTJIOB

B T€OMETPUYECKHUX 3a7a4aX C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTI'OJIBHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIVIOB, OOpa30BAaHHBIX MpU [EPECEYEHUU JIBYX
MapaJuIeNIbHBIX NPSIMBIX CEKyLIEH. PermaTe npakTuyecKue 3aa4i Ha HaX0XKJAEHUE YTJIOB.

Bianers INOHATHEM TI'E€OMETPUYECKOIO MeECTa TOYEK. YMEThb OIpeneiiaTh
OMCCEeKTpHCY yTIila ¥ CepeIUHHbBIN MEPIIEHIUKYIISP K OTPE3KY KaK T€OMETPUYECKUE MECTa

TOYEK.

@opMyIupOBaTh OINPEACIECHUS OKPYKHOCTM M Kpyra, XOpIAbl W JUaMeTpa
OKPY’KHOCTH, IIOJIb30BaTbCsd MX CBOWCTBAMHU. YMETb NPUMEHATb OTHU CBOWCTBA
IIPU PEIICHUU 3a/1a4.

Braners moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ ueHtp. Ilonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NIEPIICHIUKYJISPHI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCS B OTHOU TOUKE.

Bnagetp noHATHMEM KacaTelbHOM K OKPYXKHOCTH, IIOJB30BaThCA TEOPEMOU
O MEPIECHIUKYJSIPHOCTH KacaTeJIbHOW U pagnuyca, IPOBEAEHHOTO K TOUKE KACAHUSI.

[Tonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUYECKMMH HEPABEHCTBAMU, ITOHUMATh HMX
MPAKTUYECKUNA CMBICIL.

[IpoBOOUTE OCHOBHBIE TE€OMETPUUYECKHE IOCTPOEHUS C IOMOUIBIO LUPKYJIS WU
JIMHENKHU.

[IpeameTHBIC pe3yJabTaThl OCBOCHHUSI MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 KJjacce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, MTOJIb30BATHCS
VX CBOWCTBAMMU IPU PEUICHUN T'€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU TMEPECEUCHHS] MEAUaH TPEYrojbHUKA (LIEHTpa Macc)
B PCILICHUU 3a/a4.

Bnagete nmoHdaTHEM CpegHEW JMHUM TPEYTOJbHUKA W Tpaneluu, MPUMEHSITh HX
CBOWCTBA IPU PEUICHUU reoMeTpuuecknx 3anad. [lonp3oBarscsa Teopemoint daneca
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U TEOpeMOW O TMPOMOPIUOHABHBIX OTpe3KaxX, MPUMEHSTh UX I PEHIeHUsS
MPAKTUYECKUX 3a]1ay.

[IpuMeHsATh TOpU3HAKU MOJ00USI TPEYrOJbHUKOB B PEUICHUU TI'E€OMETPUUYECKHUX
3azay.

[Tons3oBaTbes Teopemoit Iludaropa myis  pemieHuss TE€OMETPUYECKUX U
npakTuyeckux 3angady. CTpouTh MaTEMaTHYECKYI0 MOJENb B IMPaKTUYECKHUX 3ajadax,
CaMOCTOSATENBHO JIeNIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIHUE ITTUHBI.

BraneTs NOHATHSMU CUHYCa, KOCUHYCA U TAHT€HCA OCTPOTO yria MpsIMOYTOJILHOTO
TpeyroyibHUKA. [10J1630BaThCsl ITUMH MOHATUAMH JIJISl PEILICHUS TPAKTUYECKUX 3a]1a4.

Beruucnars (pa3iMuHbIMUA - CIIOCOOAMU) IUIOMIA[L TPEYroJibHUKA W IUJIONIAIH
MHOTOYTOJBHBIX (QUTYp (IOJIB3YSICh, /i€ HEOOXOAUMO, KaldbKyJsiTopom). IIpumeHsaTsh
MOJTYYECHHbIC YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanets MoHATUSIMU BIMCAHHOTO W IEHTPAIBHOTO YIJia, UCIOIb30BaTh TEOPEMBI
O BIIMCAHHBIX YTJIaX, YTJIaX MEXKY XOpJaMu (CEKYIIUMU) U YIJIe MEXAY KacaTelbHOU U
XOpJI0# TP PEIICHUU T€OMETPUUECKUX 3a]1a4.

Brnanerr TmOHATHEM OINUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOICTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PELICHUN 3aa4.

[IpuMeHsTh MOTyUYEeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUUECKUE MOJICIIH
UL 3a7a4  peAJbHOM JKM3HM MW TPOBOJAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TMPUMEHEHHWEM TMOJ00Ms ¢ TPUTOHOMETpUM (MOJB3YSICh, TIJe HEOOXOAUMO,
KJIBKYJISITOPOM).

[IpenMeTHBIe peE3yiabTaThl OCBOCHHS TIPOrpaMMBbl y4eOHOTO Kypca K KOHITY
oOyueHus B 9 KJjacce:

3HaTh TPUTOHOMETPHUUECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOJAUTh C UX MOMOIIIBIO
pa3IUYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pelieHrne MPSIMOYTOJIbHBIX
TPEYTOJBHUKOBY»). HaxomuTh (¢ TOMOIIBIO  KaJIBKYJIATOpPAa) JUIMHBI W YTJIBI
JUTSI HETaOJTMYHBIX 3HAYEHUH.

[Tonp3oBaThes (opmyslaMu TPUBEICHUS W OCHOBHBIM TPUTOHOMETPHUYECCKUM
TOXXJIECTBOM  JJISl HAXOXJCHHUS COOTHOIICHWM MEXKIYy TPUTOHOMETPUUYECKUMU
BEJTUYMHAMU.

Hcmonp30BaTh TEOpPEMBI CHHYCOB W KOCHHYCOB IS HAxXOXKICHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHNE TPEYTOJBHUKOBY ), TPUMEHSATh UX MPH PEIICHUN
T€OMETPUUYECKUX 3a7ad.

Brnagets moHsTHSMU TIpeoOpa3oBaHMsl TOJOOWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX uryp. [loms3oBaThcsi cBOWCTBaMH TOI0OMS TTPOU3BONIBHBIX (DUTYD, YMETh
BBIYHCIISATH JUTHHBI ¥ HAXOJUTH YTl y TOJ00HBIX Guryp. [IpuMeHsITh CBOWMCTBA TOT00MS
B TMPaKTHYECKMX 3aJadax. YMEThb TMPUBOAWTH MNPUMEPHl TOMOOHBIX  (GUTYP
B OKPY>KaOIIEM MHPE.

[Tonp30BaThCs TEOpeMamMu O TPOU3BEIACHUM OTPE3KOB XOPJI, O IMPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBaapaTe KacaTeIbHOM.
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[Tosnb30BaThCs BEKTOpaMM, OHUMATh UX F€OMETPUUECKUI U (PU3MUECKUI CMBICI,
OPUMEHATh HMX B PEIICHUM TEOMETPUUYECKUX U (u3mdeckux 3amad. [IpumeHsThH
CKaJISIPHOE ITPOU3BEACHHUE BEKTOPOB Il HAXOXKACHUS JUIMH U YTJIOB.

[Tonb30BaTbCd METOJIOM KOOPAMHAT HA IJIOCKOCTH, MPHUMEHSTh €ro B pPEUICHUU
reOMETPUYECKUX U MIPAKTUUECKUX 3ajau.

Bnagers NOHATUAMHU IPAaBUIBHOTO MHOTOYTI'OJIBHUKA, JUIMHBI OKPYXKHOCTH, JIIMHBI
JIyTU OKPY>KHOCTU M PaJUaHHON Mephl yIiia, YMETh BBIYUCIATH IUIOLIAAL KPyTra U €ro
yacteil. [[puMeHsTh NoJTlydeHHbIE YMEHUS B TPAKTUYECKHX 3aavax.

Haxoauts ocu (M1 IEHTPBI) CUMMETPHUH (HUTYP, TPUMEHSTH JBUKCHUS TNIOCKOCTH
B IIPOCTEHMILINX CIyYasx.

[IpuMeHATh MOoTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJIEIH
JUIs  3aJad  peaNbHOM JKU3HM W TPOBOAUTH COOTBETCTBYIOIIME BBIYHUCICHMS
C TpUMEHEHUWEM TMOoAo0HMs U TPUTOHOMETPUYECKHX (QYHKIUH (1OJIB3ysCh, TIE
HEO0OXO0IMMO, KATBKYJISTOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC

Haunmenosanmue paznena |KosmuecTBo OcHoOBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YyYarOIIMUXCs

(Temnbl) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHNUS.
reoMeTpuyecKue (PUrypel v r€OMETPUUYECKUE Pacno3HaBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPHI,
UX cBOMCTBa. M3mepenue OOBEKTHI. onpeneasaTh UX B3aUMHOE PACIIOJIOKEHUE, BBINOJIHATH
FCOMETPUYECKUX BEIIMYHUH MHOroyroJibHUK, 4epTEX MO YCIOBUIO 3a1a4u.
JIOMaHas. IIpoBoaAUTH IPOCTENIINE IOCTPOEHUS C TOMOIIBIO IUPKYJIS

CwmexHble U
BEPTUKAJIbHBIE YTJIbI.
PaGota

C IPOCTEUIITUMHU
yepTeKaMHu.
N3mepenue TMHEHHBIX
U yTJIOBBIX BEJIUYMH,
BBIYUCJIEHHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsATH JTMHEHBIE U YTIIOBBIE BETMYUHBI T€OMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenessiTh «HA IJ1a3» pa3Mepbl peagbHbIX O0BEKTOB,
NPOBOAUTH IPyOyI0 OILIEHKY UX Pa3MEPOB.

Pemarsb 3a1aun Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYHH
YIJIOB.

PemaTte 3a1aun Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUUYECKUX PUryp.

IIpoBoauTh KIacCUPUKALMIO YTIOB, BBIYHCIATH
JIMHEWHBIC U YTJIOBbIC BEJIMYUHbBI, IPOBOAUTH
HE0OXOMMbIE 10Ka3aTeIbHBIE PACCYKICHUSI.
3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS T€OMETPUU

TpeyroiabHuKu

22

IToHsTHE O paBHBIX
TPEYTOJIbHUKAX U

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

O paBHBIX GUTypax.
Tpu npuszHaka
PaBEHCTBA
TPEYTOJIBHUKOB.
[Ipu3Haku paBeHCTBA
IPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB.
CBOMCTBO MeIHAHBI
PSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
MIPOBEIEHHON

K TUIIOTEHY3E.
PaBHOOEpEeHHBIE U
PAaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJbHHUKA.
Hepasencta

B TEOMETPHH.
IIpssMOyTOJIbHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoiBoauTh creacTBYs (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyaMpPOBaTH OINPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYT'OJILHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOTHHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOIO MEPIEHANKYISIpa
OTpe3Ka; NEPUMETPA TPEYTOJIbHUKA.

®opMyIHPOBATH CBONCTBA U MTPU3HAKUA PABHOOEIPEHHOTO
TPEYTOJbHHUKA.

CTpouTsh 4epTeKHy, pemaTh 3aJa4M C [IOMOIIbIO
HaxO0>JICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpyuMeHATHL TPU3HAKY PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 33/1ayax.

Hcnoan3oBath LU(PPOBBIE peCypChl 1JIA MCCAET0BAHUS
CBOMCTB U3y4aeMbIX Quryp.

3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTUS T€OMETPUU
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[TapannenbHble NpsIMBIE,
CyMMa YyTJIOB TPEYTOJIbHUKA

14

[TapaiutenbHbIe
MpsIMbIE, UX CBOKCTBA.
Hakpect nexaiue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE

IIPU MepEeCeYEHU N
napasuieIbHbIX
NPSIMBIX CEKYLIEN ).
[Ipu3nak
NapaJyIeIbHOCTH
IPSIMBIX YEpPE3
PaBEHCTBO PACCTOSIHUI
OT TOYEK OJHOHU
MPSIMOU 10 BTOPOH
MIPSMOH.

Cymma yrioB
TPEYTOJIbHUKA.
Brennue yrisl
TPEYroJIbHUKA

D®opMyJIHPOBATH MOHATHE [TAPAJUICIIBHBIX IPSIMBIX,
HAXOJAUTh IMPAKTUYECKUE TPUMEPHL.

N3yuaTh cBoiicTBa yIJIOB, 00pa30BAHHBIX MPU MTEPECCUCHUU
napasuiesIbHbIX IpsAMbIX cekyuiei. [IpoBoauTs
A0KA3aTeJIbCTBA MAPAUICIIBHOCTU JBYX MPSAMBIX C TOMOIIBIO
YIJIOB, 00pa30BaHHBIX MIPU NEPECEUEHUU FTUX TTPSAMBIX
TPEThEN MPSIMOM.

Bobruncasitb CyMMy yIJIOB TPEYTOJIbHUKA K MHOTOYTOJIbHHKA.
HaxoanTp yncioBbie 1 OyKBEeHHbIC 3HAUEHUS YTIIOB

B TEOMETPUYECKHX 33/1a4ax C UCIIOJIb30BAHUEM TEOPEM

0 CyMME YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBHCS ¢ HCTOPHEH PAa3BUTUSA T€OMETPUU

OKpy>KHOCTB U KPYT.
['eomeTprueckue
MMOCTPOCHUS

14

OKpy»XHOCTb, XOpJia U
JIHaMETP UX CBOKCTBA.
KacarenpHas

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

D®opMyJIHPOBATH ONpeeIeHUs . OKPYKHOCTH, XOP/bI,
JIMaMEeTpa U KacaTelIbHOM K OKpyKHOCTH. U3ydaTrh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBathb, B TOM 4KCIIE HCIOJIb3YsS HU(PPOBbIE
pecypehbl: OKPY’KHOCTD, BIIMCAHHYIO B YIOJ; LIEHTP
OKPY>KHOCTH, BIIMCAHHOU B YT'OJI; PABEHCTBO OTPE3KOB
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[Tonstue o I'MT,
MIPUMEHECHUE

B 3a7]a4ax.
buccekrpuca n
CEpEIMHHBIN
MEePIEHIUKYJISIP
KaK T€OMETPUUECKHUE
MecTa TOYEK.
OKpy»HOCTb,
OMMCaHHas OKOJIO
TPEYTOJbHUKA.
OKpyX HOCTBb,
BIMICAHHAS

B TPEYTOJIbHUK.
IIpocrenmue
3a/1auun

Ha IOCTPOEHHE

KacaTeJIbHBIX.
HUcnoab3oBats metox ['MT miis nokazarenscTa TeopeM

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

OBJageBaTh NOHATHAMHU BIMCAHHOW U ONUCAHHOM
OKPYXHOCTEUN TPEYTOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYXHOCTEM.

PemiaTbs OCHOBHBIC 32124 HA MOCTPOEHME: YIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO NEPIEHIUKYISIpa TaHHOTO OTPE3KA;
MPAMOM, TPOXOISIIEH Yepe3 JaHHYIO TOUKY U
NEPHEHANKYJISPHON TaHHOM MPSMOM; OUCCEKTPUCHI TAHHOTO
yrja; TpeyroJbHUKOB

I10 Pa3JINYHBIM JJIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTUS T€OMETPUU

[ToBTOpEeHue, 0000IICHIE 4 IToBTOpEHUE U Pemiathb 3a1aumn Ha TOBTOPEHUE, UILUTIOCTPUPYIOIINUE CBSA3U
3HAHUN 0000IIIEHNE OCHOBHBIX | MEXIY Pa3IMUYHBIMHU YacTsIMHU Kypca
TOHSITHUM U METOJIOB
Kypca 7 kjacca
OBHIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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7 KJIACC

0 MPOTOPIIUOHATBHBIX
OTpe3Kax, MoJJ00HBIC
TPEYTOJbHUKU

TeopeMa

O TIPOTTOPIIMOHATLHBIX
OTpe3Kax.

Cpenusst TUHUS
TPEYTOJIbHHKA.

HanmenoBanue pasaena | Konnaectso OcHOBHOE OcHOBHBIE BU/IBI IEATEIBHOCTH 00YyYarOIIMUXCs
(TemnI) Kypca 4acoB CoJIepKaHue

UeThIpEXYTOIbHUKA 12 [Tapauienorpamm, ero | M300paskats 1 HAXOAMTH Ha YEPTEkKAX
IIPU3HAKU U CBOWCTBA. | YETBIPEXYTOJIBHUKU PA3HBIX BUJIOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyTHPOBATH ONIPEAEICHHS: TapalIeIOrpaMma,
[apajuIeIorpaMMoOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuuu, paBHOOOKOM
(IpAMOYTOJIBHUK, TpaIeuny, NPSIMOYTOJIbHON TPAIELUN.
poMO, KBaapar), ux Jloka3bIBaTh M UCNOJIB30BATH NIPU PEeICHUH 32124
IIPU3HAKU U CBOWCTBA. | NPU3HAKU M CBOMCTBA: Mapajuieaorpamma,
Tpanenns. IpsIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHOOOKas 1 TpaIeuny, NPsIMOYTOJIbHON TPANELHN.
MIPSAMOYTOJIbHAS IIpuMeHATH MeTO/ YIBOCHUSI MEIMaHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnonb3oBath UPPOBBIE pECYPCHI ISl UCCIIEI0BAHUS
Merton yaBoeHus CBOMCTB M3y4aeMbIX QUryp.
MEIUaHBL. 3HAKOMHMTBHCS ¢ HCTOPHEH Pa3BUTUSA T€OMETPUN
[enTpanbHas
CUMMETPUS

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

¢ ucnosnb3zoBanue Teopemsl dajieca U TEOPEMBL

O NPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIBbHUKA NIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopunroHanbHbIE
OTPE3KH.

[enTp macc

B TPEYTOJIbHUKE.
[TonoGHbIe
TpeyroJibHUKU. Tpu
MpU3HaKa MoJ00us
TPEYTOJIbHUKOB.
IIpumenenue
nmogoous

MIPU pPEIICHUU
MPaKTUYECKUX 3aa4

CBSI3b C IICHTPOM MaccC, HAX0AUTh OTHOIIICHUE, B KOTOPOM
MEMAHbI ICIATCS TOYKOU UX ITePeCeUcHUsI.

HaxoauTth 11o100HbIE TPEYTOJLHUKHA HA TOTOBBIX YePTEeKax
C YKa3aHUEM COOTBETCTBYIOLIUX MPU3HAKOB IOT00MS.
Pemath 3a1a4u Ha 110,100HBIC TPEYTOIBHUKH C TIOMOIIBIO
CaMOCTOSITEIIEHOTO MIOCTPOCHUS YePTeIKEH U HAX 0XKICHUS
0JTOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTH T0KA3aTEJIBCTBA C UCIIOJIE30BAHUEM
MPU3HAKOB MOJ00US.

Jloka3pIBaTh TPU IPHU3HAKA ITO00MS TPEYTOJLHUKOB.
IIpuMeHsITH TOTyYCHHBIC 3HAHWS IPU PEIICHUH
TCOMETPHUYCCKHX M MPAKTHICCKUX 3a]1ad.

3HAKOMHTBCS C HCTOPHEN Pa3BUTHS TEOMETPHH

[Imomans. Haxoxnenne
TUIOMIAIEH TPEYTOJIbHUKOB
U MHOTOYTOJIbHBIX (pUTyp.
[Tmomaam mogo0HBIX GUTYP

14

CBoiicTBa IIoIaaeH
F€OMETPUYECKUX
duryp.

DopMyIsl

JUTS TIOIIA !
TPEYTOJIbHUKA,
napasienorpaMmma,
Tpamnemuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OgjaneBaTh NEPBUYHBIMU MPeACTABIEHUAMH 00 00MIIeH
TEOPUH TIIOMAIU (Mephl), (POPMYITUPOBATH CBOWCTBA
TUTOMIAM, BBISICHATH UX HATJISITHBIA CMBICIT.

BoiBoauTh popMyIIbI IIIONIAIN TApAIIIEIOrpaMma,
TPEYTOJIbHHUKA, TPAITCUH U3 GOPMYIIBI TIOMIAIH
NpsSIMOYTOJIbHUKA (KBajpaTa).

BoiBoauTH GOPMYITHI TUIOMIAAN BBITYKIIOTO
YETBIPEXYTOJIbHUKA Yepe3 JUArOHATH M YTOJI MEXK Ty HUMH.
Haxoauts miomaan Guryp, n300pakEHHBIX HA KIIETYATOU
Oymare, HCIOJIb30BaTh pazOueHue GUrypbl Ha YacTu U
JIOCTpavBaHHUE.
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[Tnomanau guryp

Ha KJIeT4aToi Oymare.
ITnomanu mogoOHBIX
duryp.

3amaun

C IPaKTHYECKUM
COJIep)KaHHUEM.
Pemenue 3agau

C TIIOMOIIBI0 METO/1a
BCIIOMOTaTeJILHOM
IO N

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

BbIuncasATH TUIONIAIA PA3TUYHBIX MHOTOYTOJIbHBIX (DUTYD.
PemaTh 3aa4M Ha UIONIAAb C TPAKTUYECKUM
coJiepKaHUuEM

Teopema [ludaropa u
HaJayia TPUTOHOMETPUH

10

Teopema [udaropa, n
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUCCKUX
GyHKIHA OCTPOTO
yTJIa MPSIMOYTOIBHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHYCCKHUE
COOTHOIIICHHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHOBHOE
TPUTOHOMETPHUICCKOEC
TOKJECTBO

Joka3zpiBaThb Teopemy Iludaropa, ucnosib3oBars eé

B IPAKTUYECKUX BBIUUCICHUSX.

DopMyJMPOBATH ONPEIECICHHUS] TPUTOHOMETPUUECKUX
(GyHKUUNA OCTPOTO yria, MPOBEPATh UX KOPPEKTHOCTb.
BeIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
NPSAMOYTOJIBHBIX TPEYTOJIBHUKAX € yriiamu B 45° u 45°; 30°
u 60°.

Hcnoan3oBath GopMyIibl TPUBEACHUS 1 OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO ISl HAXOXKICHHUS
COOTHOIICHUI MEXy TPUTOHOMETPUUYECKUMH (PYHKIIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATH TOTyYEHHBIE 3HAHUS U YMEHUS ITPU PELIEHUU
IPaKTUYECKUX 3a]a4.

3HAKOMMTBCS C HCTOPHEl Pa3BUTHS T€OMETPUU
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YTJIbI B OKPY’KHOCTH.
BriucanHble 1 ONMCaHHBIE
YEeTBIPEXYTOJIbHUKH.
KacarenbHble

K OKpyxkHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnucannsie n
LCHTPAJIbHBIC YTJIbI,
YIoJI MEXTY
KacaTeJabHOU U
XOPAOM.

Yriael MEXIY
XOpAaMu U
CEKYILINMHU.
Bnoucannsie n
OIMMCaHHbBIC
YEThIPEXYTOIBHUKH,
WX MIPU3HAKHU U
CBOMCTBA.
IIpumenenue stux
CBOMCTB

MIPU PEICHUU
reOMETPUYECKUX
3aj1a4.

B3aumnoe
PacMoJIOKEHUE JBYX
OKPYKHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

®opMyJIMPOBATh OCHOBHBIE ONPE/CIICHUS, CBSI3aHHbIE

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

HccaenoBathb, B TOM YUCIE C TOMOIIbIO TU(POBBIX
PECYpPCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEXYTOJILHUKH,
BBIBOJIMTH UX CBOMCTBA U MPU3HAKHU.

Hcnoab3oBaTh 3TH CBOMCTBA U IPU3HAKH IIPU PELLICHUN
3a1a4y
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[ToBTOpenue, 06001ICHNE
3HAHUU

IloBTOpEHUE
OCHOBHBIX ITOHSITHHN U
METOJI0OB KypcoB 7 U 8
KJIaCCOB, 0000IIEeHHE
3HAHUU

PemaTp 3a1a4u Ha NOBTOPEHUE, MILTIOCTPUPYIOIIHE CBSI3U
MEXAY Pa3IMYHbIMU YaCTSIMU Kypca

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68
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8 KUIIACC

0 MIPOM3BEIACHUHN
OTPE3KOB XOPJ,
Teopema

HaunmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BUJIbI IEITEIILHOCTH 00yYarOIINXCs
(TempbI) Kypca 4acoB coJiepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/ieeHUs] TPUTOHOMETPUUECKUX
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMM TYIBIX U IPSIMBIX yTJIOB.
Penienue TpeyroibHUKOB ¢yukiwii yriios ot 0° | BbIBOAMTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmynbl (c pagycoM OITMCAHHOW OKPYXKHOCTH).
IpUBEICHUS. BoiBoauTh GopMyJibl 1Sl BHIYMCIEHUS IUI0IAAEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TEOpEMa CHHYCOB. IJIOIIA/IA TPEYTOJbHHUKA YEPE3 ABE CTOPOHBI U YTOI MEXKIY
Pemenue HUMH, PopMyJia TJIOMIAIA YETHIPEXYTOJIBHUKA Yepe3 ero
TPEYTrOJIbHUKOB. JUAaroHaJin U yroJl MCxay HI/IMI/I).
HpaKTI/ILIeCKOG Pemartnb TPCYT'OJIbHUKMU.
IPUMEHEHHE Pematb npakTUuuecKue 3a/1auu, CBOJSAIIUECS
JIOKA3aHHBIX TEOPEM K HaXOXKJACHUIO PA3JIMUHbBIX 2JIEMEHTOB TPEYTOJIbHUKA
[IpeobpazoBanue moaoOus. 10 [TousiTue OcBauBaTthb NOHSATHE NTPEOOPA3OBAHUS TTOTO0US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB (QUTYP
COOTHOIIEHUS noaoous. pu npeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOTBETCTBEHHBIE HaxoauTs npuMepbl o 1001s B OKPY KArOIICH
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
duryp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXy OTpe3KaMu
Teopema XOp/I, CEKYIIIHUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

BIIMCAHHBIX YTJIOB U HOJIO6HBIX TPCYTOJIbHUKOB.
Pemarn IrCOMCTPHUYICCKUC 3a/1a41 U 3a/1a41 U3 peaanoﬁ
KH3HHU C UCITIOJIb30BAHHEM HO,HO6HLIX TPCYTrOJIbHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
FEOMETPUUECKUX
3aJ1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YHUCJIO.
dusnuecKkuii u
r€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IIPOU3BE/ICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIeJ0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh omnpeneeHusi CyMMBbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOPA Ha YUCIIO, HCCJIeI0BATH
r€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI 3TUX ONEPALIHA.
Pemiarb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnonb3oBaTh CKAIsIpHOE NPOU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

Boryucasitb CymMMy, pa3HOCTb U CKaJIIPHOE IPOU3BEACHNE
BEKTOPOB B KOOpJIMHATAX.

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

C ITOMOILIBIO BEKTOPOB.
[IpumeHneHne BEKTOpOB

JUTS peleHus 3a/1a4y
busuku

JlexapTOBBI KOOPAMHATHI
Ha IIOCKOCTH

JlekapTOBBI
KOOPJIMHATHI TOUYEK
Ha TUIOCKOCTH.

YpaBHEeHHE NPSIMOM.

YpaBHeHne
OKPY>KHOCTH.
Koopaunatsl Touek
nepeceucHus
OKPYXXHOCTH U
IIPSIMOM.

Meron koopauHAT
MIpY PELICHUHU
F€OMETPUYECKHUX

3aJga4, IIPaKTUHICCKUX

3aJad

OcBauBaThb NOHATHE NIPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUKH.

BeiBOAUTH ypaBHEHHE IIPSAMOM U OKPY’KHOCTH. BbiaeasiTh
MOJIHBIN KBaJpaT JJI HaXOKEHUS LIEHTpa U paguyca
OKPY>KHOCTHU 110 €€ YPaBHEHUIO.

PemaTp 3aqaum Ha HAXOXKJICHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPY>KHOCTEHN C MOMOIIBIO METOAA KOOPAUHAT.
Hcnoab3oBath CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSIMOI
IIPYU PELIEHUU 33124, JIJIs1 ONPEIEIICHHS PACIIONIOKEHUS
IIPSIMOM.

IIpuMeHsATh KOOPANHATHI IIPU PEILIEHUN T€OMETPUUECKUX U
PAKTUYECKUX 3a]1a4, JIsl TOCTPOCHHSI MaTEMAaTUYECKUX
MOJIeNIeH peasIbHBIX 3a/1au («METO KOOPIUHAT).
Ioab30BaThCst 119 TOCTPOEHUS U UCCIEA0OBAaHUI
IU(POBBIMH PECypCaMH.

3HAKOMHMTBCH ¢ HCTOPUEN Pa3BUTUSA TEOMETPUN
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[IpaBriIbHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJIOIIAb KpyTa.
Brruucienue riomnagei

[IpaBuibHBIE
MHOTOYTOJIbHUKHU.
Yucmao n. JlnuHa
OKPYHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CErMEHTa

DopMyJIMPOBaTh OINPECICHUE MPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAHUTb UX 3JIEMEHTHI.
ITo1b30BaTHLCSI TOHATUEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJIsATh
YUCIIO T, JUIMHY IyTH U PaUAaHHYIO MEpy yIJia.
IIpoBoauTH MEpexoa OT paliaHHOW MEPHI yIia

K IPalyCHOM ¥ HA00OPOT.

OnpenessiTh IWIOMAAb KpyTa.

BoiBoauths ¢gopMyJibl (B rpagyCHOM U paJuaHHON Mepe)
JUISL JUTUH YT, TUIOIIA/IEH CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaay Guryp, BKIOYAIOLUMX JIEMEHThHI
OKpPYKHOCTH (Kpyra).

HaxoauTh 1tomaam B 3aj1a4ax peaibHON )KU3HU

JIBU>KEHUS TITIOCKOCTH

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

IIpY PELICHUH 3a/1a4

Pa30ouparte npumepsl, WILTIOCTPUPYIOIIHE TOHATHUS
JIBHKCHUSL.

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

HaxoauTh HEHTPHI U OCU CUMMETPUI NpOCTEHIINX (QUTyp.
IIpumeHsiTh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHUN reOMEeTPUUECKUX 3a/1a4 (pa30oupath MpUMEPHI).
Hcnoab30BaTh 11 TOCTPOCHUS U UCCIEN0BAHNN
1u(POBBIE PeCypChl

[ToBTOpEeHue, 06000IICHNE,
CHCTEMATHU3ALM 3HAHWUI

[ToBTOpEHUE
OCHOBHBIX ITOHATHI U

OnepupoBath NOHATUSIMU: (HUTYpa, TOUKA, TIPsIMAs, YOI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PAaBHOCTOPOHHHI
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METO/0B KypcoB 7—9
KJaccoB, 00001IeHEe
Y CUCTEMAaTU3aLHs
3HaHUM.
[Ipocrenmue
FEOMETPUYECKHE
buUrypsl 1 ux
cBoiicTBa. U3mepeHue
F€OMETPUYECKUX
BEJINYVH.
TpeyroapHuKH.
[TapannensHbie 1
MIEPIICHINKYJISIPHbBIC
psIMbIE.
OKpY»KHOCTB U KpYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Brincannseie u
OIMCAHHBIE
OKPY’KHOCTH
MHOT'OYTOJIBHUKOB.
[Ipsimas u
OKPY>KHOCTb.
YeThIpEXyTrOnbHUKH.
Brincanusie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYyTOIbHUK, MEUAHA,
OHMCCeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPAJIIEIOrPaMM,
poMO, IPSMOYTOJIbHUK, KBaJIpaT, Tpareluus; OKPYKHOCTb,
KacartelibHas;, paBeHCTBO U mojodue uryp,
TPEYTOJIbHUKOB; NApAJIIEIIbHOCTD U EPIEHANKYISIPHOCTh
OPSIMBIX, YTOJI MEXAY NPAMBIMUA, CHMMETPHUSI OTHOCUTEIBHO
TOYKHU U NPSAMOM; IJIMHA, PACCTOSIHUE, BEJIMUMHA YTJIa,
IUIOIIAb, IEPUMETP.

Hcnoas3oBath (popMyIabl: IepuMeETpa U IIIOLIAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U IIOIIAIN KPYTa,
00BbEMa MPSAMOYTOJIBHOTO MapalIeIenuIeaa.
OnepupoBaTh NOHATHAMM: NIPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; HCIOJIb30BATh 3TU NOHITHUS IS
IIPEICTABIICHNS JAHHBIX U PELIEHUS 33]1a4, B TOM YHCIIe

U3 JPYruX YYEOHBIX MPEIMETOB.

PemaTp 3aqa4m Ha MOBTOPEHUE OCHOBHBIX MOHATHH,
WUTIOCTPALIUIO CBSI3€M MEXKY Pa3IM4YHbBIMU YacTsIMU Kypca.
BeiOuparb MeTox IS peLICHUs 3a1a4H.

PemaTh 3a1a4u 13 NOBCETHEBHOMN KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJbHUKHU.
Teopema IIudaropa un
Hayasia
TPUTOHOMETPHUH.
Pemenue oOmux
TPEYTOJIBLHUKOB.
[IpaBusnbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
TTIOCKOCTH.
Jpmxkenus. [logooue.
Cummerpus.
[Inomans.
Brruucnenue
orontanen. I monraamn
MoI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTHU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

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

INOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM IM(PPOBOM MHUpE BEPOSATHOCTHh M CTATUCTHKA NPHOOPETAIOT BCE
OOJIBIIIYI0 3HAYUMOCTh, KaK ¢ TOYKU 3PEHUS MPAKTUUECKUX MPUIIOKEHUM, TaK U UX POJIU
B 00pa3oBaHUU, HEOOXOJAMMOM Ka)XXJOMy 4YesoBeky. Bo3pacraer umcino mnpodeccuid,
Ipy OBIAJCHUM KOTOPBIMH TpebyeTcs Xopoias 0a3oBas MOATOTOBKa B 00JacTH
BEPOSITHOCTU U CTATUCTUKH, TaKas MOJrOTOBKA BayKHA JIJIsl MPOJAOJIKEHUSI 00pa30BaHus U
JUISL YCTIEIIHOM MpoQeCCHOHATBHON Kaphephl.

Kaxx11p1i1 4esioBeK MOCTOSIHHO TPUHUMAET PEIICHHUS HA OCHOBE UMEIOLIUXCS Y HETO
JAHHBIX. A Uit 000CHOBAHHOTO TPHUHATUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITka HWHGOPMAMU HEOOXOJMMO B TOM UYHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTaTUCTUYECKOE MBILIUICHHE.

HIMeHHO 103TOMY OCTpO BCTajla HEOOXOAUMOCTh CPOPMHUPOBATH Y 00yHaIOIIUXCS
(GyHKIMOHATIBHYI0 TPAMOTHOCTh, BKJIIOYAIONIYI0 B C€0Si B KaueCTBE HEOThEMJIEMOM
COCTABJISIIOIICH YMEHHE BOCTIPUHHUMATh U KPUTHUECKH aHAIM3UPOBATH MH(MOPMAIIHIO,
MPECTABICHHYIO B Pa3IUUHbIX (hopMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHUX
peanbHbIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MNPOCTEHIINE BEPOSTHOCTHBIC
pACYETHL.

3HaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMHU MPHUHIIMIIAMH cOOpa, aHajau3a |
NPEACTABICHUS] JAHHBIX W3 pPa3IUYHbIX cep KU3HM OOIIecCTBA U TOCYAapCTBA
npuoOuiaeT oOydalluxcs K OOIIECTBEHHBIM HMHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKM pPAa3BUBA€T HAaBBIKM OpraHU3alMM Mepedopa W MoAcCYETa 4YHUCIia
BApUAHTOB, B TOM YHUCJI€ B NPUKJIAJHBIX 3a/adax. 3HAKOMCTBO C OCHOBaMHU TEOPHUH
rpadoB co3maér maremarnueckuii (QyHAaMeHT Uil (HOPMHUPOBAHMS KOMITETCHIIUN
B oOsactu WHPOPMATUKH U IUGPOBBIX TexHOJOTHH. [IpM M3ydeHUW CTATUCTUKH H
BEPOSITHOCTH O0O0TalllaloTCsl MPEACTaBICHUSI O0y4YalOIIMXCd O COBPEMEHHOW KapTHUHE
MHUpa U METOJIaX €ro MCCIeN0BaHusA, (OPMUPYETCS MOHUMAHUE POJIA CTATHCTHKU Kak
HUCTOYHHUKA COIMAIBHO 3HAYMMOW WHGOpPMAIMM W 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cOOTBeTCTBUU C NaHHBIMU IEISIMH B CTPYKType MPOrpaMMbl yueOHOTO Kypca
«BeposTHOCTh M CTaTUCTHKA» OCHOBHOI'O OOIIET0 0Opa30BaHUs BbIAEICHBI CIIEIYIOIINE
cozepxaTenbHO-MeToAnueckue JuHuM: «llpeacTaBieHne OaHHBIX M ONUcCATENbHas
CTaTUCTUKa», «BeposTHOCTHY, «OneMeHTh KOMOMHATOpUKW», «BBemeHue B Teopwro
rpadoBy.

Conepxxanne nuaun «lIpencraBieHre AaHHBIX M OMNMCATENIbHAS CTATUCTHUKA»
CIIY>)KUT OCHOBOM 11 (POpMHUPOBAHUSI HABBIKOB PabOThl ¢ MH(GOPMALIUEH: OT UTCHUS U
UHTEpHpeTauuu uH(OpManuu, NpPEACTaBICHHONM B TalnuIilax, Ha JadarpamMmax u
rpadukax, 10 coopa, IpeICTaBICHNS U aHAJIW3a JaHHBIX C MCIIOJIb30BAHUEM
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CTaTUCTUYECKUX XapaKTEPUCTUK CPEAHMX M pacceuBaHus. PaboTas ¢ JaHHBIMY,
oOydaromuecss ydarcs CYUTBIBATh W MHTEPHPETUPOBATH JaHHBIC, BBIABUIaTh,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEHIIINE TUTIOTE3bI, Pa3MBIILIATh HAJl (paKTopaMu,
BBI3BIBAIOIIMMH W3MEHYMBOCTb, M OILICHUBATh HMX BJIUSHHE HA PacCMaTpUBAEMBbIE
BEJINYMHBI U MTPOLIECCHI.

NHTYynTHBHOE TMIPEACTABICHUE O CIy4YalHOM W3MEHYMBOCTH, MCCIEIOBAaHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3y4YECHUS
TEOPUU BEPOSATHOCTEN. boJbllIoe 3HaUeHNE UMEIOT ITPAKTUYECKUE 3aJaHusA, B YaCTHOCTH
OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJEIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MpaBIONOA00uUs CIy4ailHOro COOBITHSI.
[Tpu n3yuenuu yueGHOro Kypca o0ydaromuecs 3HaKOMSITCS ¢ TPOCTEHIINMU METOAaMU
BBIYHCIICHUSI BEPOATHOCTEH B CIy4YalWHBIX SKCIEPUMEHTAX C PABHOBO3MOXXHBIMU
JIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMHU 3aKOHAMH, ITO3BOJSIOIIMMH CTABUTH U
pemath OoJiee ClOKHbIE 337aun. B yueOHbIN Kypc BXOAST HayaJIbHbIE MPEACTABICHUS
O CJIy4YallHbIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYILIECTBISIETCS 3HAKOMCTBO OOy4YaromIMXCs
C MHOXXECTBaMU M OCHOBHBIMHU OIl€pallMsIMU HaJl MHOYKECTBAMM, PACCMATPUBAOTCS
IpUMEPHl NPUMEHEHUS Ul PELICHHs 3a/1ad, a TaKKe HCIOJIb30BAaHUSA B JPYIHX
MaTEeMaTHUYECKUX KypcaxX U y4eOHBIX MPEAMETAX.

B 7-9 kinaccax uzydaercs yueOHbIN Kypc « BeposITHOCTB U CTaTHUCTHKAY, B KOTOPBIH
BXOAAT pasgensl: «lIpeacraBieHne NaHHBIX M ONUCATENIbHASI CTATUCTUKAY,

«BeposTHOCTBY, «DJ€MEHTh KOMOMHATOPUKNY, « BBeeHre B Teoputo rpadoBy.

OO0miee 4MCIO YacoB, PEKOMEHJIOBAHHBIX JUIsI M3Yy4YeHHUsT Y4eOHOro Kypca
«BepostHOCTh M cTaTHcTHKay, — 102 vaca: B 7 kiacce — 34 vaca (1 vac B Henmeno),B
8 knacce — 34 vaca (1 gac B Hezeno), B 9 kinacce — 34 yaca (1 vac B HeZIeI0).

COJAEPKXAHUE OBYUYEHUA
7 KJIIACC

[IpencraBienuie JaHHBIX B BUJEe TaOiuil, Auarpamm, TpadukoB. 3amosiHEHUE
Ta0JINI], YTEHWE U TOCTPOCHUE NUarpamMm (CTOJOMKOBBIX (CTOJIOYATBHIX) U KPYTOBBIX).
Urenune rpadukoB peanbHBIX MporieccoB. M3Bnedyenue uHboOpManmu U3 AUarpamMm u
TaOJINII, UCTIOIH30BAHUE U MHTEPIIPETAINS TAHHBIX.

OnucarenbHasi CTAaTUCTUKA: CpelHee apu@MeTHdyeckoe, MeauaHa, pa3Mmax,
HauOOoJbIIIee U HAMMEHBIIIEE 3HaYCHUST HA00pa YMCIIOBBIX JaHHBIX. [IpuMepsI ciayuaitHOM
W3MEHYHUBOCTH.

Crny4daiiHbI{ SKCTIEPUMEHT (OMBIT) U Cy4dailHOe coObITHE. BeposTHOCTh U YacToTa.
PoJib Mas0BEpOSITHBIX U TIPAKTHUECKU JOCTOBEPHBIX COOBITHIA B IPUPOJIC U B OOIIECTBE.
MoHneTa 1 urpajibHast KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepumna, pebpo. Crenenp BepiuHbl. Yucno pédep u cyMMmapHasi CTEICHb
BepmvH. [IpencraBnenue o cBsa3Hoctu rpada. llenu u mukiel. [yt B rpadax. O6xon
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rpada (sinepoB nyTh). IlpeacraBienne o0 opueHTUpOBaHHOM Tpade. Perienue 3amauc
TOMOIIBIO TpadoB.

5 KJIACC

[IpencraBieHne JaHHBIX B BUAE TaOIUII, TUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Onepanyu HaJ MHOXKECTBAMMU:
oObenuHeHue, nepecedeHue, nomnoiaHenue. CBOMCTBa omepanuii HaJl MHOXKECTBAMH:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPENEIIUTENIBHOE, BKIOUeHus. Vcnonb3oBanne
rpaduueckoro MpeACTaBICHUS MHOXECTB ISl OMHCAHMS pEalbHBIX IPOIECCOB U
SBJICHHUM, IIPU PELICHUH 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. JlHcliepcuss M CTaHOAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciydailHoro omnbita. CiydaiiHble coObiTHs. BepositHocTH
coObITUH. ONBITBI ¢ PaBHOBO3MOXKHBIMHM 3JIEMEHTApPHBIMU COOBITUSAMHU. CiydyaliHbIN
BbIOODP. CBSA3b MEXIy MaJOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMHU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTh ITyTH, CYIIECTBOBAHHME BUCSYEH
BEpUIMHBI, CBSI3b MEXKJY YHCIOM BEpIIMH M 4uciioM pedep. IlpaBuino yMHOXKEHHS.
Pemenue 3aau ¢ momoisio rpagos.

[IpotuBonomnoxHeie coObiTud. JnarpamMmma Diinepa. OObeAUHEHNE U TIEPECEUCHHE
coObiTnii. HecoBmecTtHble coObITHs. DOpMysia CHOKEHHS BEpPOSTHOCTEH. Y ciIoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumbie coOwiTus. IlpencraBnenue
DKCIIEpUMEHTAa B BHJE JepeBa. PeleHne 3a1ad Ha HAaxO0XKJIEHHE BEPOSITHOCTEH
C IOMOILIBIO JI€PEBA CIYyYaHOr0 KCIIEPUMEHTa, AUarpamMm Jiliepa.

6 KJIACC

[IpeacraBnenure AaHHBIX B BUAE TaONMUL, AUarpaMM, rpaukoB, WUHTEpPHpPETALUS
NaHHbIX. YTeHHe U MOCTpOeHHE TabIuL, TuarpaMM, rpauKoB 10 PeaJTbHbIM JaHHBIM.

IlepecranoBku u Qakrtopuan. CodeTaHuss M YUCIO codyeTaHUU. TpeyrosbHUK
[Tackains. Pemenue 3amnay ¢ MCNoJIb30BaHUEM KOMOWHATOPUKH.

I'eomerpuyeckas BeposATHOCTh. Ciay4yallHbI BBIOOP TOYKH U3  (QUTYPHI
Ha INIOCKOCTH, U3 OTPE3KAa U U3 YT OKPYKHOCTH.

UcnbiTanune. Ycenex n Heyaaua. Cepusi ucnblTaHuil 10 nepBoro ycmnexa. Cepust
ucnelTanuii bepaym. BeposatHocTu coObITHI B cepun UcTibITaHUN bepHyu.

CnyvailHasgs BeJIMYMHA W PACIPENCIICHUE BEpOSITHOCTEW. MareMatuyeckoe
OXuJaHue U aucrnepcus. [Ipumepsl MaTEMaTUYECKOrO OKUIAHUS KAK TEOPETUYECKOTO
CpPEHEro 3Ha4YCHUs BEIWYHUHBL. MareMaTu4ecKoe O0XXUIAAHUE U AUCIIEPCUS CIIy4aiHON
BEJINYMHBI «YHCJIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyIm».

[TonsiTue o 3akoHe OonbIIKX ynced. M3MepeHue BeposTHOCTEN ¢ TOMOIIBIO YacTOT.

Pouib 1 3HaYeHHEe 3aKOHA OOMBIINX YUCEIT B IPUPOJIE U OOIIECTBE.
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INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHBIC pE3yJbTATHl OCBOSHHUS NPOTPAMMBI yUeOHOTO Kypca K KOHILY
oOyueHus B / KJacce:

Uurtate wuHOpMammio, NpeACTaBIeHHYIO B Tabiuiax, Ha JAWarpaMmax,
MPEACTaBIATh JaHHBIE B BUJI€ TAOJIHII, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIE (CTOJI0UYATHIE)
Y KPYTOBBIE) 10 MACCUBAM 3HAYECHUI.

OnuceIBaTh U UHTEPIPETUPOBATH PEATHHBIE YUCIIOBBIE IAHHBIE, MPEACTABICHHBIC
B TAOJIMIIaX, HA AUarpamMMmax, rpadukax.

Ncnonb30BaTh Jy1si ONMMCaHUS JJAHHBIX CTAaTUCTUUYECKUE XAPAKTEPUCTUKU: CPEAHEE
apupMeTHIECKOE, MeINaHa, HanOoJIbIIIee M HAMMEHBITICE 3HAYCHUS, pa3Max.

Nmeth nipesicTaBieHUE O CIydyallHON M3MEHYUBOCTH Ha MPUMEpax 1eH, GU3MUeCKUX
BEJIMYMH, AHTPONOMETPUYECKUX AAHHBIX, UMETh IPEJCTABICHUE O CTATUCTHUYECKOMN
YCTOWYHUBOCTH.

[IpeameTHBIC pE3yJNBbTATHl OCBOSHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyuenus B 8 KJjacce:

N3BnekaTh 1 mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUAE TaOJUII,
JuarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUJIE TA0JIHUII, TUarpamMmm, rpaduKoB.

OnuceIBaTh TAHHBIE C MOMOILBIO CTATUCTUYECKUX MMOKA3aTENEH: CPEAHUX 3HAUCHUN
U Mep paccenBaHus (pa3max, JUCIEPCHs U CTaHIapPTHOE OTKIIOHEHHE).

HaxoauTh 4acTOThl 4YMCIIOBBIX 3HAYEHUN W YacCTOThl COOBITUM, B TOM YHCIIEC
10 pe3yJbTaTaM U3MEpPEHUN U HAOIIOJEHU M.

Haxonutb BEpOSTHOCTH CIIy4allHBIX COOBITHII B OIbBITaX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHUCJIE B ONBITAX C PABHOBO3MOXKHBIMHU JIEMEHTAPHBIMU
COOBITHSIMH.

Ucnonb3oBath rpaduueckue MOJEIU: JEPEBO CIYYalHOTO HKCIEPUMEHTA,
JIarpaMMbl Diliiepa, yucaoBas npsimas.

OnepupoBaTh MOHATUSMHU: MHOXECTBO, IMOJIMHOKECTBO, BBINOJHSITH OINEpaUn
HaJl MHOXECTBaMU: 00bEeIMHEHUE, TIepeceyeHue, JOMOTHEHUE, TEPEUUCTATh SJIEMEHThI
MHOKECTB, IPUMEHSTH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpadguyeckoe MpeCTaBICHUE MHOXKECTB UM CBSI3€H MEXIy HUMH
JUIS. OMMCAHMS TMPOLIECCOB M SABJIEHHUM, B TOM YHCIIE IPU PELUICHUU 3aJ1ad U3 APYTUX
Y4EOHBIX TTPEAMETOB U KYPCOB.

[IpeameTHBIC pE3yJIbTaTBl OCBOEHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOyuenus B 9 Kjacce:

W3Bnekath u mpeoOpa3oBbIBaTh WH(DOpPMAINIO, MPEACTABICHHYIO B Pa3JIMYHBIX
WUCTOYHUKAX B BHUJAC TaOiWIl, aAuarpamMm, rpaduKoB, MPEICTaBISATh JaHHBIC B BHJIEC
Ta0JuIl, JUarpamMmm, rpauKoB.
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Pemarp 3agauM  OpraHu3oBaHHBIM  IIepeOOpOM  BapUaHTOB, a  TakKkKe
C UCHOJB30BAHNEM KOMOMHATOPHBIX MTPaBUI U METOIOB.

Hcnonb30BaTh ONKMCATENBHBIE XaPaKTEPUCTUKH JJIsI MACCHBOB YUCIIOBBIX JTAHHBIX,
B TOM YHCJIE CPETHUE 3HAYCHHSI U MEPBI pACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHUH M YAaCTOTHI COOBITHSA, B TOM YHCJIE MOJbB3YACH
pe3ysbTaTaMu IpOBEAEHHBIX U3MEPEHUI U HaOIIOIEHU.

HaxoauTs BepOATHOCTU CITyd4allHBIX COOBITHI B U3yUEHHBIX OIbBITaX, B TOM YHCTE
B ONBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX HUCIBITAHUN
J10 TIEPBOTO yCIIEXa, B CEPUAX UCIBITaHUN bepHyun.

VMeTh npeacTaBiIeHUE O CIIy4YalHOM BEJIMUMHE U O PACIIPEACIICHUNA BEPOSITHOCTEM.

NMeTp mnpeacTaBlieHHE O 3aKOHE OOJBIIMX 4YHUCEN Kak O MPOsBICHUU

3aKOHOMEPHOCTH B CITy4YallHOM M3MEHUMBOCTH M O POJM 3aKOHA OOJIBIIUX YHCEIl

B IIPUPOJIe U OOIIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

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

B Tabymmiax. [Ipaktuyeckue
BBIYHCJICHUSI 110 TAOJIUYHBIM
JaHHBIM. V3BNIeueHue u
WHTEpHpeTalus TaOIMIHbBIX
nanHbiX. [IpakTuaeckas
pabota «TaOmuib.
['paduueckoe
MPECTaBICHUE JAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpamMm. Urenue u
MOCTPOEHUE AUArPaMM.
[Tpumeps! nemorpaduaeckux
JUarpaMm.

[IpakTrueckas pabora
«JluarpaMmbD»

CTaTUCTUYECKUX JAHHBIX U YHCIOBBIX MACCUBOB
C TIOMOIIBIO TaOIUI] M TMarpaMM C UCIOJIb30BAHUEM
aKTyaJbHBIX U BXXHBIX JAaHHBIX (IeMorpauueckue
JAHHBIE, IPOU3BOCTBO MPOMBIIIIICHHON U
CEJIbCKOXO035IUCTBEHHON MPOTyKIIMH, OOLIIECTBEHHbIE
Y IPUPOJHBIE SBIICHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpaguuecKuMU NPEACTaBICHUSMU JAHHBIX

C MOMOIIBIO LIU(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX pabOT

OnucaresnpHasg CTATUCTUKA

Yucnossie HaOopbl. CpenHee
apu(pMeTH4YeCcKoe.
Menuana yncnoBoro Habopa.

OcBauBaTh NOHSATHS: YUCIIOBOM HaOOP, Mepa
[EHTPaJIbHON TEHJECHIIUM (Mepa IIEHTPa), B TOM YUCIIC
cpenHee apupMeTnIeckoe, MeAraHa.
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VY CcTOMYUBOCTh MEIUAHBI.
[IpakTudeckas padota
«Cpennue 3HaUCHUSY.
HauGonblee n HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnucpIBaTh CTATUCTUYECKHUE JTAHHBIE C TOMOIIBIO
CpenHero apuMeTHueckoro U Meauanbl. Pemarn
3a1a4H.

HM3yuyarh CBOMCTBA CPEIHUX, B TOM YHCIIE

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

OcBauBaTh NOHATHSA HAMOOJbIIIEE U HAUMEHBLIEE
3HAYEHMS YMCIIOBOIO MAaCcCUBA, pa3Max.

PemaTh 3agaum Ha BHIOOp crioco0a OMUCaHUs
JAHHBIX B COOTBETCTBUHU C MIPUPOJION JAHHBIX U
LEJISIMHA MCCIIEN0BaHUS

CnyuaiiHasi U3MEHUYMBOCTD

CiyyaiiHasi UBMEHUYUBOCTh
(mpumepsr). YactoTa
3HAYEHHUU B MACCUBE
JnaHHbIX. [ pynmnupoBka.
['ucrorpamMmsi.
[IpakTruueckas padbora
«Crny4aitHasi "BMEHYMBOCTD)

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUI B MAaCCHBE
JIAHHBIX, TPYIIIUPOBKA JAHHBIX, THCTOTPaMMa.
CtpouTh U AaHAJIU3MPOBATH THCTOTPAMMBI,
NnoAOMPAaTh MOJIXOASANIMN IIar TPyHITUPOBKH.
OcBauBaTthb rpaduyecKue NpeIcTaBICHNs Pa3HbIX
BHJIOB CJIy4YailHOM M3MEHUYMBOCTH, B TOM YHUCIIE

C TIOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XO/I€
MPAKTUYECKON PabOTHI

Brenenue B Teoputo rpadoB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amaumn

¢ nmomotpio rpada. CTeneHpb
(BaJIEHTHOCTD) BEPIIUHBI.
Yucno pédbep u cyMmapHas
cTerneHb BepimuH. Llens n

OcBauBath NoHsiTHA: rpad, BepirHa rpada, pedpo
rpada, cTeneHb (BaJIEeHTHOCTh BEPIIMHBI), LIETh U
11719)

OcBauBaTh NOHATHA TYTh B Tpade, HIepoB MyTh,
00xo rpada, OpUeHTUPOBAHHBIN Tpad.

Pemath 32241 Ha MOMCK CYMMBI CTETIEHEH BEPILUH
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k. [IyTs B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(21JIepOB IMyTh).
IIpencraBinenue

00 OpUEHTUPOBAHHBIX

rpadax

rpacda, Ha mouck 06xoxaa rpada, Ha MOUCK MyTei

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c10CO0BI IIPECTABICHUS 33]1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOIATHOCTEH, IPyTUX
IPEIMETOB C MOMOIUIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (yHKITMOHATBLHBIC
COOTBETCTBHS) Ha IpUMEpax

BeposTHOCTB 1 HacToTa
CIIy4aifHOTO COOBITHS

City4aiiHbIil OIIBIT U
CIIy4ailHOE COOBITHE.
BeposATtHOCTh 1 yacToTa
coObITus. Poinb
MaJIOBEPOSITHBIX U
MPAKTUYECKH JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oOuiecTBe. MoHeTa u
UrpaigbHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[Ipaktrueckas pabora
«YacToTa BBIIAICHUS OPJIay

OcBauBaTh NOHATHSA CIIyYalHBIN OIBIT U
CllyyaiiHOe COOBITHE, MAJIOBEPOSITHOE U IPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUMMOCTh MAJIOBEPOSITHBIX COOBITHIA

B MPUPO/JIE U OOIIECTBE HA BaKHBIX IpUMeEpax
(aBapuM, HECHACTHBIE CIIy4aH, 3allUTa IEPCOHATIBHOM
uH(popmaIum, nepeaava TaHHbIX).

H3yuyaTh posib KIaCCUYECKUX BEPOATHOCTHBIX
Mojienelt (MOHeTa, UrpajbHasi KOCTh) B TEOPUU
BEPOSITHOCTEH.

HaOJuronath 1 U3y4aTh 4YaCTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YHCJE C OMOIIBIO IIUPPOBBIX
PECYpPCOB, B X0OJI€ MPAKTUUECKON pabOThI

O0o011eHuE,
CUCTEMATHU3AIUS 3HAHUHN

[IpencraBneHune NaHHBIX.
OmmcarenbHast CTAaTUCTHKA.
BeposTHOCTS CitydaitHOTO
COOBITUS

IoBTOPATH U3YyYEHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemartsb 3agaum Ha NIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TIOMOIIBI0 U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:ka1aTh MpUMepPbI CTyYaiiHBIX COOBITUM,
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MaJIOBEPOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX
CIIy4aifHbIX COOBITUMN, UX POJIM B IPUPOJIE U KU3HU
YeJI0BeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT PAMME

34
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5 KUIACC

7 xnacca

OnucarenbHas CTaTUCTHKA.
Cﬂy‘{aﬁHaﬂ HU3MCHYMBOCTB.

Cpennue yuciaoBoro Habopa.

CrnyqaitHbie COOBITHS.
BeposTHOCTH M 4aCTOTHI.
Kitaccuueckue monienu
TEOPUU BEPOSTHOCTEM:
MOHETa U UTPpAJIbHAA KOCTh

HaunmenoBanue pazaena |KoauuecTBo OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yYarOIIUXCs
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IMoBTOPSATH H3yUYeHHOE U BHICTPAMBATH CHCTEMY

3HAHUMU.

Pemiars 3aga4m Ha IPEACTABICHUE U ONMCAHUE
JTAHHBIX C IOMOIUIBIO U3YUYCHHBIX XaPAKTEPUCTHK.
Pemiars 3a7a4M Ha IPEACTABICHUE TPYIIIIUPOBAHHBIX
JTAaHHBIX U ONKMCAHUE CIIyYaHON U3MEHUYHUBOCTH.
Pemiars 3aga4m Ha onpeAcIeHUE YaCTOTHI
CIIy4ailHbIX COOBITUH, 00CYXJIEHUE TPUMEPOB
CIIy4allHBIX COOBITUH, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CITyYalHBIX COOBITHI, UX
POJIM B IPUPOJE U KU3HU YEIIOBEKA

OmnucarespHas CTAaTUCTUKA.
PaccenBanne JaHHBIX

Otknonenus. Jucnepens
YUCJIOBOTO Habopa.
CraHgapTHOE OTKIIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammebl paccenBaHuUs

OcBauBaThb NOHATHS: JAUCIICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHUC, UCITIOJIb30BATb 3THU XaPAKTCPHUCTHUKHU
JJIA OIIMCaHHA paCCCUBAHUA JaHHBIX.

BI)I}IBI/IFaTI) runorTe3nl 00 OTCYTCTBUM WJIN HAJTUYIHH
CBA3H IO AUarpaMmMaM paCCCrBaHMs.

CTpOI/ITL JuarpaMMbl paCcCCHUBaHUs 110 HMCIOIIUMCA
JAaHHBbIM, B TOM 9HCJIC C IIOMOIIIBIO KOMIIBIOTCPA
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MHoOXecTBa

MHOKeCTBO, ITOAMHOXKECTBO.
Onepaiuu Haj
MHOKECTBAMHU:
o0beIMHEHNE, IEpeCceUeHuE,
JIOTIOJTHEHUE.

CaoiicTBa ornepauuii

HaJ] MHO>KE€CTBAMMU:
MEePEMECTUTENBHOE,
COYETATENBHOE,
pacmpeenuTenbHOe,
BKJTFOUCHHUS.

['paduueckoe
Mpe/ICTaBIICHUE

MHOECTB

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

BoInoJHATH onepauum HaJl MHOKECTBAMU:
o0beIMHEHNE, TEpeceueHue, TOMOTHEHHUE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATENILHOE, PACIIPEAEIUTEIBHOE, BKIFOYEHHUS.
Hcnoab3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONHCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 337a4 U3 APYTUX y4eOHBIX
IIPEIMETOB U KypCOB

BeposTHOCTS Cily4yaliHOTO
cOOBITHUS

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

C PaBHOBO3MO>KHBIMU

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

Pemarh 3a1aumn Ha BEIYKCIICHUE BEPOSITHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCJIIE

C NOMOIIBI0 KOMIIBIOTEPA.
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AJIEMECHTAPHBIMH
COOBITHUSIMU

IIpoBoAUTH U U3Y4YaATh ONBITHI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITUSMHU
(C UICTIOJIL30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJEJNE) B X0/ MPaKTUUECKOM paboThI

Brenenue B Teoputo rpadon

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTH ITYTH,
CyIIECTBOBAHUE BUCSUYECH
BEPIIIMHBI, CBSI3b MEKIY
YHCJIOM BEPIINH U YUCIIOM
peoep. [IpaBuio ymMHOXKEHUS

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

B JICPEBE, AUAMETP JIEPEBa.

H3yuars cBOMCTBA [epeBa: CyLIECTBOBAHUE BUCSYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXAY IBYMsI
BEPIIMHAMHU, CBSA3b MEXK/Iy YMCJIOM BEPIIIUH U YHUCIOM
peoep.

Pemarp 3a1aun Ha IOMCK Y MIEPEYUCIICHUE Ty TEU

B JIEPEBE, ONPEACIICHNE YUCIIA BEPIIUH WK pEOEp

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

C IPUMEHEHHEM TTpaBUJia YMHOKECHHUS

Cmy4aitHble COOBITHS

[IpoTHBOIIONI0XKHOE COOBITHE.
Junarpamma Diunepa.
OO0beauHeHue 1 epeceyeHme
coObrTuii. HecoBmecTHbIC
coObITus. Popmyna
CJIOKEHUSI BEPOSATHOCTEM.
IIpaBuiO0 yMHOXEHHS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOATHOCTH. He3aBucumbie

OcBanBaTh MOHATHS: B3AMMHO MTPOTHBOIIOJIOKHBIE
COOBITHSI, OTIepallUU HaJl COOBITUSIMU, 00bETUHEHUE U
nepeceueHue coObITUl, Auarpamma ditniepa (Ditnepa—
Benna), coBMeCTHbIE 1 HECOBMECTHBIE COOBITHSI.
N3yuaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHUS

JBYX COOBITUH ((hOPMYIIBI CIOKEHUST BEPOSITHOCTEH ).
PemaTh 32124, B TOM YKCIIE TEKCTOBBIC 3a/1a4U

Ha OTpeJICJICHUE BEPOSITHOCTEN O0BETUHEHUS U
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coOprtus. [Ipencrabienue
CIIy4alHOI0 dKCIIEPUMEHTA
B BUJIE JIepeBa

MEePECEUCHUSI COOBITHI C TIOMOIIBIO YACIIOBOM
npsIMOH, TuarpaMm Disepa, GopMyJIIbl CI0KEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSITHOCTEN, YCIIOBHASI BEPOATHOCTD, HE3aBUCUMBbIE
COOBITHS AEPEBO CIIYYaHHOTO OIbITA.

N3yuarts cBolicTBa (Onpe/eeHns ) He3aBUCUMBIX
COOBITUH.

Pemiare 3ajaum Ha OnpeAEICHUE U UCTIOJIB30BAHUE
HE3aBUCUMBIX COOBITUH.

Pewmiate 3a1aum Ha IOUCK BEPOSITHOCTEN, B TOM
YHUCJIE YCIIOBHBIX, C UCITOJIb30BAHUEM JEPEBA
CJIy4aliHOTO OTIbITA

O06o06menue,
CUCTEMAaTH3aIUs 3HAHUHN

IIpencraBneHue TaHHBIX.
OnucarenbHasi CTAaTUCTUKA.
['padri. BepositHOCTh
CITy4aiiHOTO COOBITHSI.
OneMeHThl KOMOMHATOPUKHU

IHoBTOPATH N3YyUYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUMU.

PemaTe 3agqaum Ha NpEICTaBICHUE U ONMCAHKE
JAHHBIX C IIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemarts 3agaum c npumMeHeHueM rpados.

Pemars 3agaum Ha HaX0XK/IEHUE BEPOSATHOCTU
CIIy4aifHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.
Pemarb 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEU
0OBbEMHEHUS U TIEpeceUeHUs COObITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C HCTIOIb30BaHUEM IpaPUUECKUX
IIPEACTABICHUN U IepeBa CIIy4YalHOIO OIIbITA.
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PemaTh 3a7a4u Ha iepedncieHne KOMOMHAITUI
(4Kciia nepecTaHOBOK, YUCIIA COYETAHUN ),

Ha HaXO0XKIEHUE BEPOATHOCTEN COOBITHI C
MIPUMEHEHHUEM KOMOMHATOPUKH, B TOM YHCIIC

C UCIIOJIb30BaHUEM TpeyronbHuka [Tackans

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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6 KJIACC

8 kiacca

OmnucarepHas CTaTUCTUKA.

OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucumMocTh COOBITUI

HaumenoBanue paznena |(Konuuecto OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEATELHOCTH 00yYarOIIMUXCs
(TempbI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBienne TaHHBIX. IMoBTOPATH U3YyUYEHHOE U BHICTPAUBATH CHCTEMY

3HAHUM.

Pemarp 3a1aumn Ha IPECTABICHUE U OTTUCAHUE
JTAHHBIX.

Pemiats 3aga4n Ha HAXO0XKIAECHUE BEPOSATHOCTEN
00BbEITMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHUCTIE
HE3aBHCHUMBIX, C UCIIOJIb30BaHUEM IrpadyMuecKux
MPEJICTABICHUIN U JEPEBA CIIYUAHOTO OMBITA.
Pematsb 3a1aum Ha epeUncIICHHE KOMOWHAIIMMA
(4Mciia mepecTaHOBOK, YUCJIAa COYETAHUMN ),

Ha HAXO0XJCHUE BEPOSTHOCTEH COOBITHIA

C MpUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCJIS

C UCTOJIb30BaHUEM TpeyrojbHuka [lackamns

DneMeHTbl KOMOMHATOPUKHU

ITepecTtanoBku. @akropua.

CoueTaHus U YUCIIO
coyeTanuil. TpeyroapHuK
ITackais. IlpakTuueckas
paboTta «Beruncienue
BEPOSTHOCTEU

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIOpsAI0UEHHas rapa, Tpoika 00bEeKTOB,
NEPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAHHUE, YUCIIO
COYETaHMM, TPEyTroJIbHUK Ilackais.

Pemiars 3a1aum Ha iepeyrcIICHUE YIIOPAAOYEHHBIX
rap, TpoekK, epeyrciIeHue IepeCTaHOBOK

Y COYETAHUM JIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (PYHKIIHIA
AIEKTPOHHBIX TAOIUI)

Pemiath 3a7a4u Ha MPUMEHEHHE YKCIIa COYCTAHUN

B anreOpe (CokpaménHoe YMHOKEHUE, OMHOM
HproTona).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a/1a91

Ha BBIYMCIICHHE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIBIO
AJICKTPOHHBIX TAOJHUI] B X0JI€ IPAKTHUECKON paObOThI

['eomeTpuyeckas
BEPOSTHOCTD

I'eomeTpuueckas
BEPOATHOCTh. CIydalHbIN
BBIOOP TOYKH U3 QUTYPHI
Ha MJIOCKOCTH, U3 OTPEe3Ka,
U3 IyTU OKPY>KHOCTHU

OcBauBaTh NOHSITHE TEOMETPUUECKON BEPOSATHOCTH.
Pemiath 3a1aumn Ha HAXOXKJACHUE BEPOATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

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

Wcneitanus bepryinu

HcneiTanue. Ycnex u
Heynada. Cepus UCTIBITAHUN
JIO TIEPBOTO yCIIeXa.
HcnbiTanus beprymm.
BepostHOCTH COOBITHI

B CEpHM UCIIBITAHUI
bepnysuu. [Ipaktnueckas
pabora «cnbrranus
bepnymm»

OcBauBaTh NOHATHS: UCIIBITAHUE, JIIEMEHTAPHOE
cOOBITHE B UCIIBITAHUHU (YCIIEX U HEyAaua), CepUs
WCIBITAaHNUW, HACTYIUJIEHUE TIEPBOTO yCIlexa
(Heynaum), cepust ucnbITaHuil bepHym.

Pemarh 3aga4u Ha HAX0XKJACHUE BEPOSTHOCTEU
COOBITHI B CEpUU UCIIBITAHUI JIO TIEPBOTO yCIIeXa,
B TOM YHCJIE C TPUMEHEHHEM (HOPMYJIbI CyMMBI
r€OMETPUYECKOU MPOTrPECCUM.

Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepHymn, HA HAXOXKICHUE BEPOSITHOCTH
ONPENEIEHHOTO YNCIIAa YCIIEXOB B CEPUM UCIIBITAHUI
bepnym.

N3yuaTh B X0/1€ NPAKTHYECKOM PadOTHhlI,
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B TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYpPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU UCIIBITAHUM
bepnymmn

CnyudaiiHasi BeIMYMHA

CrnyyaiiHas BeJIMYMHA U
pacrpenieneHme
BEPOSITHOCTEN.
MaremaTnieckoe 0KuJaHue
Y JUCIIEPCHUs CITy4alHON
BeJIMYUHBL. [IpuMepbl
MaTEMaTUYECKOTO OKUJAHUS
KaK TEOPETUYECKOTO
CPEIHErO 3HA4YCHMSI
BEJINYUHBI.

[TonsiTue o 3aKoHEe OOIBIINX
yuceln. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [I[pumeHenune 3akoHa
OOJBIINX YUCE

OcBOUTH NOHATHSA: CITy4YaiiHas BEJINYMHA, 3HAUCHUE
CJIy4alHOM BEJIMYMHBI, PACIIpE/ICIICHUE
BEPOSTHOCTEM.

N3y4yats 1 00Cy:KAaTh IPUMEPHI IUCKPETHBIX U
HETPEPHIBHBIX CIIy4alHbIX BEJIMYHUH (POCT, BEC
YEJI0BEKA, YUCICHHOCTh HACEIIEHUS, APYrue
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABILINECS

B KypC€ CTaTUCTHKHU), MOJIETbHBIX CITy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH ONBITAMU
(6pocaHre MOHETHI, UTPATLHON KOCTH, CO CITyYaiiHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHUS: MATEMATUUYECKOE OKUTAHUE
CIIy4allHOW BEJIMYMHBI KAK TEOPETUYECKOE CPEIIHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHOM BEJIMYUHBI KaK
aHaJIOT JUCIIEPCUH YMCIOBOro Habopa.

Pemars 3a7a4m Ha BRIYKMCIIEHUE MATEMATHYECKOTO
O0KUJIAHUS U JTUCTIEPCUU TUCKPETHOW CITy4alHOMU
BEJINYMHBI 110 3aJTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIIe 3374, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESIMU.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JIACTIEPCUEN HEKOTOPBIX pacIpeesICeHUl, B TOM

YU CJIEC PACIPEICIICHUS CIyYalHOW BEJIMYUHBI «YHUCIIO
YCIIEXOB» B CEpUU UCIIBITAHUN bepHyium.
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N3yuyaTh 4acTOTy COOBITHS B TIOBTOPSFOIIMXCS
CJIy4allHBIX OMBITAX KaK CIyYalHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0bIHX urcel (B popme
bepuyn): mpu 00JIBIIOM YKCIIE OMBITOB YacTOTa
COOBITHS OJIU3KA K €T0 BEPOSTHOCTH.

Pemath 3a1a4u Ha U3MEpPEHUE BEPOSITHOCTEH

C MOMOIIBIO 4acTOT. O0CYKAATH POJIb 3aKOHA
OOJIBIIIUX YKHCET B 000CHOBAaHUU YACTOTHOTO METO/1a
U3MEPEHUS BEPOSATHOCTEM.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTONYMBOCTH B M3MEHUYUBBIX
SIBJICHHSIX, POJTb 3aKOHA OOJIBIITUX YUCEN B IPUPOJIE U
B )KU3HH YEJIOBEKa

O60011eHre, KOHTPOJIb 10 [IpencraBieHne TaHHBIX. IHoBTOPATH N3YyUEHHOE U BBICTPAUBATH CUCTEMY
OnucarenpHast CTATUCTHKA. 3HAHUMU.
BeposTHOCTH CitydaitHOTO Pemiars 3a1aum Ha IPEACTABICHUE U ONMCAHUE
COOBITUS. DIIEMEHTbI TTAaHHBIX.
koMmOuHaTopuku. Cinyuaiinpie | Pemars 3aja4u Ha HAXOXKIECHHUE BEPOSITHOCTEN
BEJIMYUHBI U PACTIPEIECIICHUS COOBITHI, B TOM YHUCJIE€ B ONBITAX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEN 0ObEIMHEHUSI U ITepEeCeUEHUS
COOBITUH, BEIYUCIISITH BEPOSITHOCTH B OIBITAX
C CEpUsAMMU CIIyYalHbIX UCIIBITAHUI
OBUIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
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