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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o Marematuke s oOydarommxcs 5-9 kimaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B nmporpamme mo MareMaTUKE YYTEHBI MJIEU U TOJIOKEHUS
KoHnenmumu pa3Butus MaTeMaTHIeCKOTO oOpa3zoBanus B Poccuiickoit denepanumu.

[IpeameToM MaTeMaTHKU ABISIOTCS GyHAAMEHTAIbHBIE CTPYKTYPBI HAILIETO MUPA —
NPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHbIE OTHOILIEHUS (0T MPOCTEHUIIHNX,
YCBAaMBAEMBIX B HEIMOCPEJICTBEHHOM OIBITE, O JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIAAHBIX Uael). MareMatuueckue 3HaHus 00eCreynBaloT
NOHMMAaHUE MPHUHIMIIOB YCTPOMCTBA W HCIIOJNB30BAHUS COBPEMEHHOM TEXHHKH,
BOCIIPUSTHE U UHTEPHPETALMIO COIUAIBHOM, HKOHOMHUYECKOM, TMOJUTUYECKON
uH(pOpMaIKU, N1al0T BO3MOXKHOCTH BBIMOJHATH Pacdy€Tbl M COCTABISATH AITOPUTMBI,
HAXOJUTh U IPUMEHSTH (OPMYJIbI, BIAJIETh MPAKTUICCKUMU TPUEMAMU T€OMETPUUECKUX
U3MEpPEHU M TMOCTPOCHUM, YUTaTh WHGOPMAIIUIO, MPEJCTaBICHHYIO B BHJIe TaOIUII,
quarpaMM M rpaUKOB, KUTh B YCIOBUSX HEOMPENEIEHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapaKkTep CIy4alHbIX COOBITUH.

N3yuenne matematuku GOpMHUPYET Y 00YYAIOIIUXCS MAaTeMaTHYECKUN CTHUIIb
MBIILJICHUS, TTPOSBIISIIOIINIICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIKax. OOyyaromuecs
OCBAMBAIOT TaKUE MPUEMBI U  METOJbI MBIIUICHUS, KaK HWHIYKIUS € JACTyKIus,
000011IeHNE U KOHKPETU3aIMsl, aHAIN3 U CUHTE3, KilacCu(UKalys U cucTeMaTH3alus,
abctparupoBanue 1 aHajgorus. OObEeKThl MATEMATHUYECKIX YMO3AKITFOUSHHH, TIPaBUIIa KX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTUYECKHUX MOCTPOCHHM, CIIOCOOCTBYIOT
BbIpaOOTKE yMEeHHsST (POpMYyJIUPOBATH, OOOCHOBBIBATH U JIOKA3BIBATH CYXKICHHS, TEM
CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIUICHHE. V3yueHne MareMaTuku oOecreunBacT
dbopMHpOBaHKE AITOPUTMUYECKOW KOMITOHEHTHI MBIIIJICHUS M BOCIIUTAHUE YMEHHM
JCMCTBOBATh 10 3aJlaHHBIM  QJTOPUTMaM, COBEPIICHCTBOBATH  HM3BECTHBIE W
KOHCTPYHPOBATh HOBBIC. B mporiecce pemeHus 3a1ad — OCHOBOM Y4eOHOM eI TEIbHOCTH
Ha ypoKax MaTEMaTUKH — Pa3BUBAIOTCS TBOPUECKAs U PUKIIAIHASI CTOPOHBI MBIIILJICHUS.
OOyuenue matemMaTuKe Aa€T BO3ZMOXHOCTh Pa3BUBATh Y 00YYarONIUXCS TOYHYIO,
palMOHAIBHYI0O U MH(POPMATUBHYIO peYb, YMEHHWE OTOMpaTh HauOoJiee MOAXOSIINE
S3BIKOBBIC, CHUMBOJIMYECKHUE, TpaduyecKue CpeACTBA JUIsl BBIPAKEHUS CYXIACHUN U
HaIJISIAHOTO UX MPEICTABIICHUS.

[Ipu m3ydeHUM MaTeMaTUKH OCYIIECTBISIETCS OO0IIee 3HAKOMCTBO C METOJIaMU
MO3HAHUS JEUCTBUTEIBLHOCTH, MIPEJCTABICHUSIMHU O MPEIMETEe U METOJaX MaTEMaTHKH,
WX OTJIMYUH OT METOJIOB IPYTHX €CTECTBCHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
PUMEHEHUS MaTEMAaTHUKH JIJIs1 PEIICHNUS HAYYHBIX U TPUKIIAIHBIX 3a/1a4.



[IpuoputeTHpiMu 1ensIMU OOy4YeHHUS MaTeMaTuke B 5—9 Kiaccax SBISIOTCA:
(opMHpOBaHME ULEHTPAIbHBIX MAaTEMAaTUYECKUX MOHATUH (YMCIIO, BEJIWYMHA,
reomeTpuyeckas (Gurypa, NepeMeHHas, BEPOSTHOCTb, (YHKIMs), OOECIEUUBAIOIINX
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHus 00ydarOmInuXCs;
NOJBEJCHUE OO0YyYarolMXCs Ha JOCTYNHOM Ul HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MAaTEMaTUKU U OKPYXKaroIIero Mupa, IOHUMaHUEe MaTeMaTUKHA KaK 4acTu
o011e#l KyJIbTyphl YEIIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOydaronuxcs,
NI03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KPUTUUYHOCTU MBIIIJICHUS,
MHTEpeca K U3yUEHUI0 MaTEMATHKH;

¢opmupoBanrne (YHKIIMOHATBHOW MaTeMaTHYeCKOW TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSBICHUSI MATEMAaTUYECKUX IMOHSATHHI, 0ObEKTOB M 3aKOHOMEPHOCTEN
B pEalbHbIX >KU3HEHHBIX CUTYyalUsX M IPU U3YyUYEHUHU APYTUX YUEOHBIX IMPEIMETOB,
NPOSIBJICHHS] 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaT€MAaTHYECKUE MOJEIM, NPHUMEHATh OCBOCHHBIN
MaTeMaTU4YeCKU ammapar Uil pelIeHUs NPaKTUKO-OPUEHTHPOBAHHBIX — 3ajady,
UHTEPHPETUPOBATH U OLICHUBATh MOJYyUYEHHBIE PE3YJIbTaTHI.

OcHOBHBIE TUHUM CO/IEP KaHMS IPOrPaMMBbI 110 MaTeMaTuke B 5—9 kinaccax: «Hucna
U BBIUKCIEHUS», «Anredpa» («AnreOpanyeckre BbIPAKECHUS», «YpPaBHEHUS H
HEpaBEHCTBA), « DyHKIMW», «I'eomeTpus» («I'eomerpuyeckre QUIrypsl U KX CBOWCTBAY,
«3mMepeHrne reoMeTpUUECKUX BEIMUYMH»), «BeposTHOocTh U cTaTUCTHKa». JlaHHBIE
JIMHUY Pa3BUBAIOTCS MAPAJUIENbHO, KaXK/1asd B COOTBETCTBHHM C COOCTBEHHOM JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYTrOil, a B TECHOM KOHTAKT€ U B3aUMOJCHCTBUMU.

ConepxaHue nMporpaMMbl M0 MaTeMaTUKe, paclpeAes€éHHOe M0 TrojlaM 00y4YeHus,
CTPYKTYPUPOBAHO TakKHM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHUIUIHUAIBHBIM
BOIlpocaM  oOydwaromyecss  oOpamiaiuch  HEOJHOKPATHO, 4YTOOBI  OBJIAQJICHUE
MaTEMaTUYECKUMH TOHATHUSIMA M HaBbIKAMHU OCYIIECTBIISUIOCH IOCIEAOBATENIBHO U
NOCTyNaTeNbHO, C COOJIOJCHHUEM TMPUHIUIA NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OONIYI0 CHCTEMY MAaT€MaTHYECKUX MpPEJCTaBICHUNA OOydaroluxcs,
paciupss u yriryossis e€, oopa3yst IPpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO maTemaTuka sBisieTCs 00sA3aTebHBIM y4eOHbIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTO oOmiero obpasoBanus. B 5-9 knmaccax maremaruka
TPaIUIIMOHHO N3YYaeTCs B paMKaXx CJIEAYIOMNX yueOHBIX KypcoB: B 5—6 kiaccax — Kypca
«MatemaTukay, B /-9 kaccax — KypcoB «Anreopay» (BKIHOYast SJIEMEHTHI CTATUCTUKU U
Teopun BeposaTHocTe) u «l'eomerpusi». IlporpamMmmoili mo maTeMaTHKe BBOIUTCS
CaMOCTOSITENIbHBIN yueOHBIN Kypc « BeposITHOCTh M CTaTUCTHKA.

OO1iee yMcIO YacoB, PEKOMEHAOBAHHBIX ISl M3Y4YEHHUs MaTeMaTuku (0a30BbIil
YpPOBEHb) Ha YpPOBHE OCHOBHOTO 00ImIero oOpaszoBaHusi, — 952 yaca: B 5 kiacce —
170 gacos (5 gacoB B Hezeno), B 6 kimacce — 170 vacos (5 yacoB B Hefielio0), B 7 Kiiacce —
204 4aca (6 yacoB B Henento), B 8 kinacce — 204 yaca (6 yacoB B Hezeln0), B 9 kiacce —
204 4gaca (6 4acoB B HEJCIIO).



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIET'O OGPA3OBAHUA

N3yuenne matreMaTHUKHd Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs HaIPaBICHO
Ha JIOCTH)KEHHE OOYyYalolMMHUCS JMYHOCTHBIX, METANpeIMETHhIX U MPEIMETHBIX
o0pa3oBaTeNbHBIX PE3YyJIbTATOB OCBOCHHUS yUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pe3yJbTaTbhl  OCBOCHUS  MOpOrpaMMbl IO  MaTeMaTHKe
XapaKTePU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJIEHUEM HMHTEpPECa K MPOUUIOMY M HACTOSIIEMY POCCHUHCKONM MaTE€MaTHKH,
[IEHHOCTHBIM OTHOIICHUEM K JIOCTHXKEHUSIM POCCUUCKHX MATEMATHKOB M POCCHMCKOU
MAaTEMATHYECKOW IIKOJIbI, K HCIOJB30BAHUIO ITHUX JOCTHKEHHM B JPYrHX HAyKax M
MIPUKIIAIHBIX cdhepax;

2) TpaIaHCKOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO 00S3aHHOCTEN TpaXkIaHNHA U pealn3alyu ero mnpas,
OpPEICTaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYD, SIBJICHUH, IPOLEAYp IPa’KIaHCKOIr0 00111ecTBa (HapuMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYKIEHHUIO STHYECKMX MpOOJIEM, CBSI3aHHBIX C IPAKTHUECKUM
OPUMEHEHUEM JOCTH)KEHH HAyKH, OCO3HAaHUEM Ba)KHOCTU MOPAIbHO-3TUYECKUX
IPUHIIUIIOB B IESITEIIBHOCTH YYEHOTO;

3) Tpy/i0BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE ydYaCcTME B PELICHUM MPaKTUYECKUX  3ajad
MaTEeMaTHYeCKOM  HAMpaBIIEHHOCTH, OCO3HAaHHEM BaXXHOCTH  MaTeMaTHYeCKOTO
o0pa3oBaHMsl Ha TMPOTHKEHUM BCEH KU3HM MJis yCHEmHOW mnpodeccruoHanbHOU
NESATEIbBHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HaHHBIM BBIOOpOM U
MOCTPOCHWEM WHIUBUAYAJIbHOW TPACKTOPUU OOpa30BaHUS W >KU3HEHHBIX IIJIAHOB
¢ Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOe BOCTIUTAHHE:

CIIOCOOHOCTBIO K OMOLMOHAJILHOMY M OCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3a1ad, pEIICHWH, pPacCyXKICHHM, YMEHUIO BHJICThH
MaTeMaTH4eCKHue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOTO IO3HAHUSI:

OpHMEHTALMEN B IEATEIIBHOCTY HA COBPEMEHHYIO CUCTEMY HAYYHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUSl UEJIOBEKa, NPUPOJBI U OOIECTBa,
NOHMMAaHUEM MaTeMaTHYeCKOM HayKu Kak c(epbl 4eIOBEUECKON JIEATebHOCTH, ITAlOB
€€ pa3sBUTUSA M 3HAYUMOCTH [UIA DPa3BUTUSA LMBWIM3ALKMM, OBJIAJECHUEM SI3BIKOM
MaTeMaTUKM M MaTeMaTH4eCKOW KyJbTYpOM Kak CpEICTBOM IIO3HAHMUS MU,



OBJIaJJCHUEM HpOCTCﬁHIHMH HaBbIKaMH I/ICCJ'IGI[OBaTeJ'IBCKOI\/'I ACATCIIbHOCTH,

6) puzumueckoe BocnuTanme, GopmMUpOBaHME  KYJLTYPbl  3[0pPOBbSI W
IMOIUOHAIBHOIO 0J1ArONOTyYHs:

TOTOBHOCTBIO IPUMEHSATh MaTEMaTUUYECKUE 3HAHUS B HHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3/I0pOBOro 00pasza >KU3HU (370pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM
3aHATUHN U OTABIXA, pEryJsipHas GU3nUecKas akTUBHOCTD), C(HOPMUPOBAHHOCTHIO HABBIKA
pednekcun, NMPU3HAHMEM CBOETO MpaBa Ha OMMOKY U TaKOTo K€ IpaBa JIpyroro
YeJI0BEKa;

7) 3K0JIOTHYECKO€E BOCTIHTAHHE:

OpUEHTallMed Ha MPUMEHEHHWE MaTeMaTHUYEeCKUX 3HAHWM JUIsl pelleHus 3aj1ady
B 00JIaCTH COXPAaHHOCTU OKPYXAIOIEH CpeJibl, MIIaHUPOBAHUSI MTOCTYNKOB M OI[EHKU UX
BO3MOXXHBIX TIOCIEACTBUIA JJIi OKpY’Kalolleld Ccpeabl, OCO3HAHMEM TJ100aIbHOTrO
XapakTepa dKOJOTMUECKHUX IMpo0JieM U IMyTeil UX pelIeHMUs;

8) amanTanus K U3MEHS IOIIMMCS YCJIOBHSIM CONMAIBLHOW M MPUPOIHOI Cpebl:

TOTOBHOCTBIO K JEHCTBHAM B YCIOBUAX HEONPEAEIEHHOCTH, TOBBIIIEHUIO YPOBHSA
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUYECKYH IEATEIBHOCTb, B TOM YHUCJIE YMEHHE
YUUTBCS Y APYTUX JIOAEH, MPUOOpPETaTh B COBMECTHOM JEATENbHOCTH HOBBIE 3HAHUS,
HABBIKM U KOMIIETCHIIUY U3 ONbITA APYTHX;

HE0OXOIUMOCTHIO B )OPMHUPOBAHUU HOBBIX 3HaHU, B TOM duciie popMyIupoBaTh
UJIe, TIOHATHS, TUIIOTE3bl 00 0OBEKTAX U ABJICHHIX, B TOM YUCIIE PAHEE HE U3BECTHBIX,
0CO3HaBaTh JePUIIMTH COOCTBEHHBIX 3HAHWM U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIONINN KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHUS
U AecTBuUs, GOPMYIUPOBATH U OLIEHUBATH PUCKU U MOCIIENICTBUS, (POPMUPOBATH OIBIT.

METAHIPEAMETHBIE PE3YJIbTATDBI

B pesynbrate ocBOeHUS IPOrpaMMbl IO MAaTEMATHKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusi y oOyyaroiierocs 0yayT chopMHUpPOBaHBI METANPEIMETHBIC PE3yJIbTaThl,
XapaKTEPU3YIOIIUECs] OBIAJCHUEM YHUBEPCAJIbHBIMHU TO3HABATEILHBIMU JIEHCTBUIMH,
YHUBEPCATbHBIMH  KOMMYHHUKATUBHBIMH  JICUCTBUSIMH M YHUBEPCAJIbHBIMH
PEryIsTUBHBIMU JIEHCTBUSAMH.

IHo3HaBaTesbHbIC YHUBEPCAJIbHbIC Y4eOHbIE TeHCTBUA
ba3oBbie jjornueckue aeicTBus:

BBISIBJSITH WM XapaKTEpHU30BaTh CYIICCTBCHHBIC TIPU3HAKKM MaTeMaTHYECKUX
O0OBEKTOB, TMOHATHI, OTHOUICHUM MEXAYy HOHATUAMHU, (HOPMYIUPOBATH ONPEACICHUS
MOHSTHN, YCTaHABIMBATh CYIIECTBEHHBIM TPU3HAK KIACCU(UKANNA, OCHOBAHHUS
JUTst 0000IIEHUs ¥ CPaBHEHU S, KpUTEPUH MPOBOAMMOTO aHAJIN3A;

BOCTIPUHUMATh, (POPMYJIUPOBATH M TPEOOPA30BHIBATE CYKICHUS: YTBEPAUTEIHHBIE



¥ OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIC U 00IIIKE, YCIOBHbIC;

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M M MPOTHBOPEUHS
B (akrTax, [JaHHBIX, HAONIONCHUAX U YTBEPXKICHUAX, TNpeiaraTh KpUTEPUU
UIs1 BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JeNaTh BBIBOJBI C UCTIOIb30BAHNEM 3aKOHOB JIOTUKH, A€TyKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIIOYeHUH, YMO3aKIIOUEHHI 10 aHAJIOTUH;

pa3buparh JOKa3aTeNbCTBA MAaTEMaTHUYECKHX  YTBEPXKACHUU (TpSIMbIE |
OT TMPOTHUBHOTO), TMPOBOJUTH CAMOCTOSTEIHLHO  HECIOXHBIE JOKa3aTeIbCTBA
MaTeMaTH4ecKuX (PaKkToB, BBICTpAaUBaTh ApPTryMEHTAIMIO, MPHUBOAWTH NPUMEpPH U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

BBIOMpATh croco0 pemieHust y4eOHOW 3a1aun (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHusi, BBIOMpaTh HanboJiee MOAXOASIINI C yYETOM CaMOCTOSITETIbHO BbIICICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarejIbCKHue JAeliCTBUSA.

HCIIOJB30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUM HWHCTPYMEHT TO3HAHMUS,
dbopMyIHpoBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOpPEUNE, TPOOIEMY, CAMOCTOSITEIHHO
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (hOpPMUPOBATh THUIIOTE3Yy, apryMEHTHPOBATH CBOIO
MTO3HIINIO0, MHCHHE;

MPOBOAUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IJIAHY HECTOXXHBIM AKCIIEPUMEHT,
HeOO0JIBIIIOE UCCIIEAOBAHNE TI0 YCTAHOBJIECHHIO 0COOCHHOCTEH MaTEMaTUUYECKOTO O0BEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (popMynupoBaTh OOOOIIEHUsT W BBIBOJALI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOACHHUS, MCCIICIOBaHUs, OIICHUBATh JOCTOBEPHOCTh IOJYYEHHBIX
pe3yJIbTaTOB, BRIBOJAOB U OO0OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BbIABUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBJSITH ~ HEJIOCTATOYHOCTH M HM30BITOYHOCTh ~ MH(POpMAalMU,  JAHHBIX,
HEOOXOUMBIX JJIsl peLICHUS 3a0a4u;

BbIOMpaTh,  AHAIM3UPOBATh,  CHCTEMATU3UPOBaTb M  WHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpATh (OopMy MpeACTaBICHUS MHQOPMALMU U WLTIOCTPUPOBATh PEIIaeMble
3aJlayy cXeMaMH, [uarpaMMaMu, HHOHM rpauKkoil U ux KOMOMHAIUAMU;

OLIEHMBATh HAAEKHOCTh HH(OPMALIUY IO KPUTEPUSIM, MIPEIOKEHHBIM YUUTEIIEM
WK c(HOPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble I[eﬁCTBHHZ

BOCIIpPUHHUMATL H (pOpMYHI/IPOBaTB CYyXKACHUA B COOTBCTCTBHMU C YCIOBUAMHN U
OCIsIMU 06H16HI/I$I, ACHO, TOYHO, I'PpaMOTHO BBIPAKATH CBOIO TOYKY 3PCHUA B YCTHBLIX
" IMIMCbMCHHBIX TCKCTAX, AaBaThb ITIOACHCHU 110 XOAY PCHICHUA 3ad91, KOMMCHTUPOBATH



IIOJIYYEHHBIN pE3yJIbTaT;

B XO0/€ OOCYXJEeHHsl 3aJaBaTb BOINPOCHI IO CYIIECTBY OOCYX JaeMOH TeMbl,
po0JieMbl, pelaeMoi 3a/auM, BBICKA3bIBaTh HJIEH, HAlleJIEHHbIE Ha IOUCK PELIEHMUS,
CONOCTaBIIATh CBOU CYXKJEHHA C CYXICHUSIMH JPYIMX YYAaCTHHKOB JHAJIOra,
oOHapyXH1BaTh Pa3IM4YME U CXOJACTBO MO3ULUN, B KOPPEKTHOU (opme (HOopMyIHpoBaTh
pa3HOIIacHs, CBOM BO3PaXKCHMUS,

IPENCTABIATh PE3YyJbTaTbl PEIICHUS 3aJadyM, 3KCIEPUMEHTA, HCCIECIOBaHUs,
IPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMarT BBICTYIUIEHUS C Y4Y€TOM 3ajad
IPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPUN;

IOHUMATh U UCII0JIb30BATh IPEUMYIIIECTBA KOMaH/IHON U MHANBUIYaJIbHON paOOTHI
IIPU pEUIEHUHU YYEOHBIX MaTEMAaTUYECKUX 3a/1aY;

OPUHUMATh LEJIb COBMECTHOW JIEATEIIBHOCTH, IIAHUPOBATH OPTaHU3ALMIO
COBMECTHOH paboThI, pacrpeesiTh BUJIbl paboT, JOroBapuBaThcs, 00CYKAaTh MPOLECC
U pe3ynbTar paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIOACH;

y4acTBOBaTh B TPYNIOBBIX (opmax padoTel (00CykaeHHs, OOMEH MHEHUSIMU,
MO3TOBBIE LUTYPMBI U APYTHUE), BHITOJIHATH CBOIO YaCTh pabOThl U KOOPJUHUPOBATH CBOU
JNEUCTBUS C IPYTMMU WIEHAMH KOMaH/Ibl, OLICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOMIMIA
OPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasitTuBHble YHUBepcaJbHbIC YU4eOHbIE 1eHCTBUSA
Camoopranmu3anus:

CaMOCTOSITEIBHO COCTABIIATh ILIaH, AITOPUTM PELICHHs 3a1audl (MM €ro 4acTh),
BBIOMPATh CIHOCOO peIIeHHS C Y4ETOM MMEIONIMXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh U KOPPEKTHUPOBATH BAapPUAHTBHl PELICHUNA C YYETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIBb:

BJAJIeTh CIOCO0AMHU CaMONPOBEPKH, CAMOKOHTpPOJSI Mpolecca U pe3yibTaTra
penieHnss MaTeMaTUYECKOH 3a1auH;

MPEABUACTh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HHMKHYTH IpPH PpEUICHUU 3aJayd,
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAMJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH TIOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTMOXKCHHS WJIM HEJAOCTUKEHHUS UENH, HAaXOJUTh
OIIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynapTaThl OCBOCHUS MPOTPAMMBbI 10 MAaTEMATHKE IPEICTABICHbI
1o rogaM oOy4eHUs B CIASAYIONIUX pa3jiesiax MPorpaMMbl B paMKaX OTAEIbHBIX YU4EOHBIX
KypcoB: B 5—6 kiaccax — Kypca «Martematuka», B /-9 kiaccax — KypcoB «Anredpay,
«I"eomeTrpusi», «BeposTHOCTD 51 CTaTUCTHUKAY.
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PABOYAS ITPOT'PAMMA YYEGHOTI' O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

MNOACHUTEJBbHASA 3AIINCKA

[IpuopuTeTHBIMU LEISIMU OOYYEHHUsI MaTeMaTHKe B 5—6 Kiaccax SIBISIOTCA:

IpoJoJKeHHEe (POPMUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKUX TOHSATUH (YHUCIIO,

BEIIMYMHA, TreoMeTpuueckass (Qurypa), o0OECIEeUMBAIOIINX MPEEMCTBEHHOCTh U
NEPCIIEKTUBHOCTH MaTEMATHUECKOTO 00pa30BaHUs O0YUAIOIINXCS;

pa3BUTHE MHTEIUICKTYalbHBIX M TBOPUYECKHUX CIOCOOHOCTEH 00ydaromuxcs,
NO3HABATEJIbHOM AKTUBHOCTH, HWCCIEAOBATEIbCKUX YMEHHUW, WMHTEpeca K H3YUYEHUIO
MaTeMaTHKH;

MoJIBeICHHEe OOydYaloIMXcd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTUKN U OKPYKAIOIIETO MHUPA;

(¢opmupoBanre (HYHKIMOHAIBHOM MAaTeMaTH4YECKOW TIPaMOTHOCTU: YMEHHUs
pacrno3HaBaThb MaTeMAaTUYeCKUe OOBEKThl B pEAJbHBIX JKU3HEHHBIX CHUTYalUsX,
OPUMEHATH OCBOEHHBIE YMEHHUS [UJISl PEIICHUS NPAKTHKO-OPUEHTUPOBAHHBIX 3a]1ad,
VUHTEPIPETUPOBATh IOJYYEHHBIE pe3yJbTaThl W OLICHMBaTh HMX HA COOTBETCTBUE
IIPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHHM COJEpXKaHWs Kypca MaTeMaruku B 5-6 kiaccax —
apumeTnyeckass M TIeOMETpUUYEcKas, KOTOpbIE Pa3BUBAIOTCA MapajuIeIbHO, Kaxjaas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOW, OJHAKO, HE HE3aBHCHMO OJIHA OT JAPYTOM,
a B TECHOM KOHTAaKT€ M B3auMOJEHCTBUU. Takke B Kypce MaTEMaTUKH HPOUCXOJUT
3HAKOMCTBO C 3JIEMEHTaMHU aireOpbl U ONUCATEIbHONW CTATUCTUKH.

W3ydyeHne apupMeTHUECKOro Marepuala HayMHAeTcsd CO CHUCTEMaTH3alud |
pa3BUTHUS 3HAHUM O HATYPaJIbHBIX YHMCIIAX, TOJIyYEHHBIX HA YPOBHE Ha4aJIbHOTO OOIIEro
obpazoBanus. Ilpm 3TOM COBEpIIEHCTBOBAaHME  BBIYUCIMTEIBHONM TEXHUKU U
dbopMUpOBaHHE  HOBBIX TEOPETHMYECKMX 3HAHUW  COYETaeTcs C  Pa3BUTHUEM
BBIYUCIIUTENIbHOM KYJBTYpbl, B YacTHOCTH C OOy4YEHHEM MpOCTeHIIUM mpuémMam
NPUKUAKA M OLEHKH pPE3yJIbTaTOB BBIYUCICHUNA. W3ydeHue HaTypaidbHBIX YHCEN
npoAoJKaeTcs B 6 Kiacce 3HaKOMCTBOM € HauyaJIbHBIMU OHATHUSMU TEOPUH JEITUMOCTH.

Hauano nzydyeHus 0ObIKHOBEHHBIX U JECATUYHBIX ApOOEH OTHECEHO K 5 Kiaccy. ITo
HEepPBbIH ATl B OCBOEHUH APOOEH, KOT/1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU UJIESIMU,
NOHATUSAMU TeMbl. [Ipr 3TOM paccMOTpeHHe 0OBIKHOBEHHBIX APOOEil B MOJHOM 00BEME
MPEIIIECTBYET U3YYEHHUIO JIECSITUYHBIX APOOEH, UTO 1eJIecCO00pa3HO C TOYKH 3PECHUS

JIOTUKH W3JIOKEHUS! YMCIOBOW JIMHUM, KOT/Aa IpaBuia JEHCTBUNA C JECATUYHBIMU
IpOoOsSIMA MOKHO OOOCHOBATh YK€ M3BECTHBIMH aJTOPUTMaMU BBIIIOJTHEHUS JEHCTBUN

C OOBIKHOBEHHBIMHU IPOOSMU. 3HAKOMCTBO C JECCITHYHBIMU APOOSIMH PACIIAPUT

BO3MOYKHOCTH ISl IOHUMaHUs OOYyYarOIIMMUCS MPUKIAIHOTO MPUMEHEHHsS] HOBOM
3alMCH NPU HM3YYEHUH JPYTUX NPEIMETOB U IMPU MPAKTHYECKOM HCIOJIb30BAHMH.
K 6 kiaccy OTHec€H BTOpOM 3Tam B HM3y4Y€HUHU [JpoOed, Tlie MPOUCXOAUT

COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHMS M MPe0Opa3oBaHus ApoOeil, 0CBOEHNE HOBBIX
BBIUMCIUTENbHBIX AJITOPUTMOB, OTTAUYMBAHWE TEXHUKH BBIYUCICHUN, B TOM YHUCIIE
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3HAYEHUN BBIPAKECHUM, COAEPKAIIUX K OOBIKHOBEHHBIE, M JAECATUYHBIC JpOoOH,
YCTaHOBJICHHE CBSI3€H MEXIy HUMHU, paCCMOTPEHUE NPUEMOB peIlIeHus 3a/1a4 Ha ApoOu.
B nauase 6 kjacca mpoOMCXOAUT 3HAKOMCTBO C ITOHSATUEM MPOLIECHTA.

OCOOGEHHOCTBIO N3YUEHUS MTOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YHUCEIN SIBISIETCS TO, YTO
OHHM TaK)K€ MOTYT pacCMaTpHUBAThCS B HECKOJIbKO ATanoB. B 6 kiacce B Havale n3yueHus
TeMbl «[100XKUTENBHBIE U OTPULIATEIBHBIE YUCIIA» BhIIEAETCA noaTeMa «lLlenble uncay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTpPUUATEIbHBIMH YHUCIAMU U JACUCTBUSAMU
C MOJIOKUTENBHBIMU M OTPULIATENTBHBIMUA YHCIIaMH IIPOUMCXOJUT HA OCHOBE COZIEPKATEIILHOIO
NOJIX0a. DTO MO3BOJIET HA IOCTYITHOM YPOBHE IMO3HAKOMUThH O0YYAIOIINXCS IPAKTUYECKH
CO BCEMHM OCHOBHBIMHM IOHSATUSMH TEMbI, B TOM YHCIE€ U C IpaBUIaMH 3HAKOB
NIPY BBITIOJTHEHUU apuMETHIECKUX JecTBUi. V3yueHre pallmoHaIbHbIX YMCel Ha TOM He
3aKOHYUTCS, a OyIeT MPO0JDKEHO B Kypce anreOphl 7 Kiiacca.

[Ipy 0Oy4yeHMM pEIIEHHI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax MCHOJIb3YIOTCS
apumernyeckue npuémsl pernenus. [lpu oTpaboTKe BHIYUCIUTENBHBIX HABBIKOB B 5—6
KJIACCax pacCMaTPUBAIOTCS TEKCTOBBIE 3aja4M CIEAYIOIINX BUAOB: 3a1a4l Ha JBUYKEHUE,
Ha YaCTH, Ha IOKYNKHU, HAa padOTy M MPOU3BOIUTEIBLHOCTh, Ha MPOLEHThI, HA OTHOLIECHUS
u nponopuuu. OOyyaromuecss 3HaKOMSTCS ¢ MpUEMaMU pelleHus 3ajad nepedopom
BO3MOYKHBIX BapHaHTOB, y4arcs paboTaTh ¢ MHPOpMaUUEn, NpeACTaBICHHOW B (hopme
TaOJIUI WU AUarpaMm.

B mporpamme ywyeOHoro kypca «Martemartuka» HpeayCMOTPEHO (popMHpOBaHHE
IPOIEIEBTUUECKUX alreOpandecKkux MNpejcTaBleHuid. bykBa Kak CHMBOJI HEKOTOPOTO
YuCiia B 3aBUCHUMOCTM OT MAaT€MAaTHYECKOrO0 KOHTEKCTa BBOAMUTCS IOCTENEHHO.
BykBeHHass CHMBOJIMKA MIMPOKO MCIOJB3YETCS MPEXKAE BCEro ISl 3alHuCH OOIIMX
YTBEPAKACHUN U IPEIOKEHHUM, (OPMYJI, B YACTHOCTH JJIs1 BBIUUCIICHUS T€OMETPUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS» YUCIIA.

B mporpamme yueOHOoro kypca «MaTemMaTuka)» NpEACTABICHA HarJsAHAS
reoMeTpus, HamnpaBlieHHas Ha pa3BUTHE OOPA3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHus, N300pa3UTEIbHBIX YMEHUN. DTO BaKHBIM ATall B U3YYEHUH T'€OMETPUH,
KOTOPBI  OCYIIECTBIISIETCS. HAa  HAlAJHO-TIPAKTUYECKOM  YPOBHE,  OIHUPAETCS
Ha HaraHo-oOpa3Hoe MbllieHue oOydaroniuxcs. bosplmas pojib  OTBOAMTCS
IPAKTHYECKON JeSTeIbHOCTH, ONBITY, SKCIIEPUMEHTY, MOJenpoBannio. OOydaromuecs
3HAKOMSITCS. C TEOMETPUYECKUMU (UTypaMU Ha IJIOCKOCTH M B MPOCTPAHCTBE, C MX
OPOCTEUIIUMU KOH(PUTYpauusiMH, ydaTcsi H300pakaTb HX Ha HEJIWHOBAHHOM U
KJIeT4aTol Oymare, pacCMaTpuMBaIOT UX MPOCTEHIME CBOICTBA. B mporiecce nzyuenus
HarJISIHOM T€OMETPUM 3HAHUs, MOJIyYeHHbIe O0Yy4YaroUMMHUCA HAa YPOBHE HayalabHOTO
o01ero 00pa3oBaHusl, CHCTEMATH3UPYIOTCS M PACITUPSIIOTCA.

CornacHo yueOHOMY TUTaHY B 5—6 Kj1accax M3y4aeTcs HHTETPUPOBAHHBIN MPEAMET
«Marematrka», KOTOPBIA BKIIOYAET apuMETUUYECKU MarTepuan W HarJSIHYIO
TeOMETPHIO, a TaKXkKe MPOIEAECBTUUYECKHE CBEJECHUS M3 alreOpbl, SJIEMEHTHI JIOTHKH U
HayaJia OMKUCATEIbHOU CTATUCTUKH.

OG6iee yncao 4acoB, PEKOMEHI0BAaHHBIX JIJII M3yYeHUs MaTeMaThku, — 340 4acos:
B 5 kiacce — 170 gacoB (5 gacoB B Hezeno), B 6 kiacce — 170 gacos (5 yacoB B HeeIio).
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COJEPXAHUE OBYYEHUA
5 KUIACC

HarypaJjbHble unc/ia v HyJIb
Harypansnoe wuucnmo. Psg HarypansHbix umcen. Ywucino 0. W3o0paxenue

HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJIUHATHOMN (YMCIOBOM) MIPSIMOMA.

[lo3unmonHas cucremMa cyucieHud. PumMckas HyMmepauus Kak OpUMEp
HETO3UIMOHHON CUCTEMBI CUUCIICHU. [lecaTiUHas cucTeMa CUUCIICHHUS.

CpaBHeHHE HATypaJIbHBIX YHCEJN, CPAaBHCHUE HATYypPAJIbHBIX YHUCET C HYJEM.
CrniocoOn1 cpaBHeHUs. OKpYTIIEHHE HATYpaJIbHBIX YUCEIL.

CroxeHne HaTypallbHbIX YMCEJ, CBOMCTBO HYJISI IIPU CIIOKEHUU. BplunTaHue Kak
nercTBrUe, oOpaTHOE CIOXKEHHIO. Y MHOKEHHUE HATypalbHBIX YHUCEN, CBOWCTBA HYJS U
CAUHULIBI TIpU yMHOXeHuHW. JleneHue kak JelcTBUE, OOpaTHOE YMHOXEHUIO.
KomnoHeHThI eicTBUM, CBSI3b MEky HUMU. [IpoBepka pe3ynbrata apupMeTuuecKkoro
nevictBus. IlepeMecTUTENbHOE M COUYETATENIBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOKEHHUSI, pacIpeieIuTEeIbHOE CBOMCTBO (3aKOH) YMHOXKECHHSI.

Ucnonb3oBanne OykB Jjisi 0003HAUYEHUS! HEU3BECTHOIO KOMIIOHEHTA WM 3aIluCH
CBOMCTB apu(METHUUECKUX JCHCTBUIA.

Jlenurtenu U KpaTHbIE YKCIIA, PA3JI0KEHUE HA MHOXKUTENU. [IpocThie U cocTaBHbIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKoM.

Crenenb ¢ HaTYpaJIbHBIM ITOKA3aTEIEM. 3alKiCh YHCIA B BUAE CYMMbI Pa3psIHbIX
ClaracMablIX.

HucnoBoe BelpakeHHE. BpluncieHNE 3HAYEHUN YHCIIOBBIX BBIPAXKEHUM, MOPSIOK
BBITIOJIHEHUS JACUCTBUU. VCronp30BaHWE MpHU BBIYUCICHUSX MEPEMECTUTEIBHOTO H
COYETAaTEILHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS W YMHOXKEHHSI, PaCIPEIeTUTEILHOTO
CBOWCTBA YMHOKEHUSI.

Apoon
[IpencraBienne o ApoOU Kak CrOcoOe 3amucu 4yacTu BeauduHbl. OOBIKHOBEHHBIC

npobu. IlpaBwibHbIE U HempaBuibHbIE IpoOu. CMemiaHHas ApoOb, MpEACTaBICHUE
CMEIIaHHOW ApoOM B BUJE HEMPABWIBHON IpoOW M BBIJCICHUE IIEJION YacTH 4ucia
U3 HempaBWwIbHOW apoOu. M3o0pakeHue apoOedt TOYKaMH Ha YHCIOBOM MPSIMOM.
OcHoBHOe cBoiicTBO ApoOu. CokpamieHue apoOei. I[lpuBegenue apoOu K HOBOMY
3HameHaTeno. CpaBHeHUE qpooei.

CrnoxeHue W BbBIUMTAHHE JpoOei. YMHOXKEHUE W JejeHue AapoOeid, B3auMHO-
oOpaTHbie podu. HaxoxaeHue 4acTu 1eaoro v 1esIoro Mo ero 4acTy.

Hecstuunas 3amuch apoOeit. I[lpencraBnenue necsaTuyHOM JpoOW B BHIE
0ObIKHOBEHHOU. M300paxkeHue NeCATUYHBIX NpoOel TOYKaMHM Ha YHUCJIOBOW MPSIMOM.
CpaBHEHHE JECATUYHBIX APOOECH.

Apudmerrnueckue AEHCTBUS C JeCATUUYHBIMU Apo0siMu. OKPYyTIICHHE JAECATUUHBIX
JpOOeH.
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Pemenne TekcTOBBIX 32724

Pemenne TekcTOBBIX 3ama4 apudMeTHYECKUM criocoOom. Pemenue mormueckmx
3a7a4. Pemrenune 3amad mepeOoOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosnb3oBaHue
IIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemenue 3anay, coaepkaminux 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYUHBI: CKOPOCTD,
BpeMsl, PacCTOSIHHE, IIeHA, KOJWYECTBO, CTOMMOCTb. EMWHUIIBI HM3MEpEHHUs: MaccChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSI3b MEXK/Iy CIMHUIIAMUA U3MEPEHUS
KaKI0 BEJINYUHEI.

Petienrie 0CHOBHBIX 3a7]a4 Ha APOOH.

[IpencrapiieHre JaHHBIX B BUJIE TAOUII, CTOJI0YATHIX THArPaMM.

Harasignasi reomerpus

Harnsgaeie npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, YTOJI, JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpyT. YT0JI. [IpsiMO#, OCTpPBIi, TymOn
Y Pa3BEPHYTHIN YTJIbI.

JUlMHa OTpe3ka, METPUYECKHE €IUHULBl JUIMHBL. JUJIMHAa JIOMaHOW, NEepUMETP
MHOTI'OYT'OJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C IIOMOILBIO TPAHCIIOPTUPA.

Harnsaguele mnpeacraBneHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IPsIMOYTOJIBHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o00paxenne ¢uryp, B TOM uucie Ha kierdaroil Oymare. Iloctpoenue
KOH(Urypanuii U3 yactei npsMoi, OKpy>KHOCTH Ha HEJTMHOBAaHHOM U KJI€T4aToi Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH U YIVIOB MPSAMOYTOJIbHUKA, KBAAPaTa.

[Tnomans IPSIMOYTOJIbHUKA U MHOT'OyTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTOJIBHUKOB, B TOM 4wHcle (Guryp, n3o0pakEHHBIX Ha KJeTdaToi Oymare.
EnvHue n3mMepeHns mionaau.

Harnsaaele mpencTaBieHHs] O MPOCTPAHCTBEHHBIX (QUIypax: MNPSIMOYTOJbHBIN
napajuienenunesn, Kyo, MHOrorpanHuku. M3o0paxeHne npocTelinx MHOTOIrpaHHUKOB.
Pa3eépTku kyOa u napamienenunena. Co3ganue Mojieieii MHOTOTpaHHUKOB (K3 Oymary,
MPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHUAIIOB).

OO0BEM IPSIMOYTOJIBHOTO Mapajuiesenunena, kyoa. Equauisr uamMepenust oobema.

6 KJIACC

HarypaJjabHble ynciia

ApudpmeTrnueckue JEHCTBUS € MHOTO3HAYHBIMU HATypalbHBIMU  YHCIIAMHU.
UucnoBble BBIPAKEHUS, MOPSAOK JACUCTBUHM, MCHOJb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYUCIICHUSX NEPEMECTUTEIBHOTO W COYETATEIbHOTO CBOWCTB CIIOKEHUA U
YMHOKEHHUSI, PACIPEAEIUTEIBHOIO CBOMCTBA YyMHOKEHHs. OKpyrieHue HaTypalbHBIX
yucen.

Jlenutenu u KpaTHbIE YUCIIa, HAUOOJBIUN OOIINI AEIUTENh U HAMMEHBITIEE 00IIIee
KpaTHoeE. [[enuMoCcTh CyMMBI U ITPOU3BEAECHUS. [leeHne ¢ OCTaTKOM.
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Apoon
OObIKHOBEHHas1 NIpoOb, OCHOBHOE CBOWCTBO JpoOM, COKpaiieHue IpoOeH.

CpaBHEHHE W yIOpsIOYMBaHWE JpoOeii. Permenwe 3amad Ha HAXO0XKICHHE YacTH
OT IeJIOr0 U LEeJOoro Mo ero 4yactu. JpoOHOe dYHuCIO Kak pe3ynbTar JeJeHUs.
[IpencraBnenne necATHUHON APoOW B BUIE OOBIKHOBEHHOW IPOOM W BO3MOKHOCTH
MpE/ACTaBICHNUs] OOBIKHOBEHHOW ApoOM B BUIE JecATudHOM. JlecsiTuuHble apodu u
METpUYecKass cucreMa Mmep. ApudmeTudeckue ISHCTBUS W YHUCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMH U JIECITUYHBIMU APOOSIMH.

OtHouenue. Jlenenue B JaHHOM OoTHOIIeHUH. MacmiTta0, nponopuus. [Ipumenenue
MIPOTIOPLNI MPU PELICHUH 3a7aY.

[Tondarue npoueHTa. BeruncieHue mpoueHTa OT BEIWYMHBI U BEIUYHMHBI 1O €€
NpOLIEHTY. BpIpakeHHe TPOLEHTOB JACCATUYHBIMU ApoOsimu. Pemenue 3amau
Ha MPOLIEHTHI. BhIpakeHNEe OTHOIICHHS BEJIMYUH B MPOLICHTAX.

IHosoxuTEILHBIC M OTPULATEIbHBIC YHCJIA

[TonoxutensHble W OTpuUUATENbHbIE 4YHcia. Llenple uyucima. Monaynbs uyucia,
reOMETpUYECKasi UHTEPIpETALMS MOLYJIs yncia. M300pakeHne yrce Ha KOOpIUHATHON
npsamoil. YucnoBele mpoMmexyTku. CpaBHeHHE uwHcell. ApudmeTHdeckue erUCTBUS
C TIOJIO)KUTEJIbHBIMU M OTPULIATEIbHBIMH YU CIIAMHU.

[IpsamoyrosibHass cucreMa KOOPAMHAT HA IUIOCKOCTH. KoopamHatel TOYKH
Ha IJIOCKOCTH, adciucca u opauHara. [loctpoenune Todyek U Gpuryp Ha KOOpAMHATHOM
IUIOCKOCTH.

BykBeHHBIEe BbIpasKeHUA

[IpumeHeHne OyKB JJI 3alMCH MAaTEMaTHYE€CKUX BBIPAXKEHUM WU MPEAJIOKEHHI.
CpoiicTBa apu(MeTHUecKUX JeHUCTBUNA. bByKBEHHBIE BBIDQKEHUS M  YHUCIIOBBIC
IIOZICTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMyIsbl MEpUMETpa M IUIOMIAAM NPSIMOYTOJbHUKA, KBajapara, o0bEMa
napajjiesienunena u Kyoa.

Pelnienue TeKCTOBBIX 33124

Pemrenne TeKCTOBBIX 3ada4 apu(dMETHUYCCKHM CriocoOoM. PemreHue ormveckux
3a1a4. Pemenue 3a1ad mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemrenue 3agau, cogepammx 3aBUCUMOCTH, CBSI3BIBAOIINX BEJIMYUHBI: CKOPOCTb,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJTMYECTBO, CTOMMOCTb, TPOU3BOIUTEILHOCTD, BpeMsl, 00bEM
paboThl. EquHUIBI U3MEPEHUS: MAacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs3b MEXIY €AMHULIAMA U3MEPEHUS KaXKJI0M BEJIUYUHBI.

Pemrenue 3amay, CBA3aHHBIX C OTHOIICHUEM, MPOMOPIHOHAIBHOCTHIO BEJIMYMH,
MPOIICHTAMHU; PEIIICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

Ouenka W TIpUKHUAKA, OKpyrjeHue pesyiabrara. CocTaBiieHHE OYyKBEHHBIX
BBIPAKECHUH T10 YCIOBUIO 3aJa4H.

[IpencraBierre JaHHBIX C IOMOINBIO TaOmui, u jguarpamm. CronOdarteie
JAarpaMMbl: YTEHHUE U TTOCTPOEHHE. UTeHUE KPYTrOBBIX JUArPaMM.

15



Harusiinast reomerpus

Harnsoueie npencraBienus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIJOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTONIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHoOe pacronoxeHue ABYX NPSMbIX Ha IUIOCKOCTH, MapajuieidbHbIE MPSMBIE,
NEepHEeHANKYJIIpHBIE TpsiMble. MI3MepeHne paccTosIHUI: MEK Ty ABYMsI TOUKaMH, OT TOYKH
710 TIPSIMOM, JJTMHA MapIIpyTa Ha KBaJpaTHOU CETKeE.

N3mepenre © TMOCTPOCHHE VYIJOB C TOMOUIBIO TpaHcHoptupa. Bumsl
TPEYTOJIbBHUKOB: OCTPOYTOJbHBIN, MPAMOYTOJIbHBIA, TYNOYTOJbHBIN, PAaBHOOEIPEHHBINH,
PAaBHOCTOPOHHUI. UETBIPEXYTONIBHUK, IPUMEPHI YETBHIPEXYTOJIBHUKOB. [IpAMOYTONIBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJIOB, AuaroHaineu. WM3oOpaxkeHue
reOMETPUYECKUX (QUIyp Ha HEJIMHOBAaHHOM OyMare ¢ HCIHOJb30BaHUEM IUPKYJIH,
JUHENKH, yrolbHUKA, TpaHcnopTupa. [locTpoenns Ha kiieTyaToil Oymare.

[lepumerp MHoroyronbHuka. IloHstne mmomaau (Urypel, €AUHUIBI U3MEPEHUS
wiowaaun. [pubnmxénnoe n3mepenue miomwagd Gpuryp, B TOM 4Mciie Ha KBaJApaTHON
cetke. [IpnbnmxéHHoe N3MepeHne JJIMHBI OKPYKHOCTH, IJIOIIAN KpyTa.

CummeTpus: LIeHTpabHasl, OCEBas U 3epKajlbHasi CAMMETPHUH.

[TocTpoeHne cUMMETPUYHBIX QUTYD.

Harnsgaele npeactaBiaeHus 0 POCTPAHCTBEHHBIX (PUTypax: Mapaiesienumes, Kyo,
MpU3Ma, upamua, KOHyc, UIMHJP, map U cpepa. M3o00paxeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOIOIPaHHUKOB, HWIMHpPA U KOHyca. Co3/1aHue Moieneil
MPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, IpOBOJIOKH, IUTACTUIIMHA U IPYTUX MATEPUATIOB).

[Tousatue o0BEMa, enuHUIBI u3MepeHus o0bEéMa. OOBEM MPSIMOYTOJIHHOTO
napajienenumnena, Kyoa.

INPEAMETHBIE PE3YJIBTATbHI

[IpeameTHBIC pE3yabTAaThl OCBOEHHUS NPOTPaMMBI Y4eOHOTO Kypca K KOHITY
o0yueHus B 5 KJacce:

Yuca u BIYUCICHUS

[ToHumaTh U MOPABUIBLHO YHOTPEOJATH TEPMHUHBI, CBSI3aHHBIC C HATypaJlbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSIMH.

CpaBHUBaTh U YNOPSAJIOYMBATH HATypaJibHbIC YMCIIA, CPABHUBATh B MPOCTEUIINX
CiIy4asix OOBIKHOBEHHBIE IpOOU, JECATUIHBIC TPOOH.

CoOOTHOCUTDH TOUKY HAa KOOPJIMHATHOM (YMCIIOBOI) MPSMOM C COOTBETCTBYIOIIUM €
YUCJIOM M H300pa)kaTh HATypaJibHbIE YHMCJIa TOYKAMH HAa KOOPAMHATHON (YMCIIOBOM)
IIPSIMOM.

Bemmonuare  apudMeTndeckue  ICUCTBUSA € HATypalbHBIMM  YHCIIAMH,
¢ OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIIINX CITydasiX.

BrIinonHATs TPOBEPKY, TPUKUAKY PE3yJIbTaTa BHIYUCICHUN.

OKpyTJIsTh HAaTypaJbHBIE YKCIIA.
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Pemenne TekcTOBBIX 32724

Pemateh TekcTOBBIE 3amaud  apu(PMETHYECKUM CIIOCOOOM UM C  TMOMOUIBIO
OpPraHU30BaHHOT'O KOHEYHOTO Iepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemrars 3amaun, coueprkaiiyie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYHHBI: CKOPOCTbD,
BpEMsl, pacCCTOSIHUE, 1I€HA, KOJTUYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKHWE 3alUCH, CXEMBbI, TaOJIUIbI, 0003HAYCHUS TPU PEIICHUU
3a71ad4.

[Tonp30BaThC OCHOBHBIMU E€MHUIIAMU H3MEPEHUS: IIEHBI, MAacChl, PaCCTOSIHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJTHU €IUHUIIBI BEIMYUHBI Uepe3 JIPyTHE.

W3BnekaTh, aHAIW3UpPOBATh, OICHWBATh HWH(POpPMANUIO, TPEACTABICHHYIO
B Ta0OnuIle, HA CTOJIOYATON IUarpamMme, WHTEPIPETHPOBATH MPEICTABICHHBIC TaHHBIC,
MCIIOJIb30BaTh JaHHBIE IPU PEIICHUM 3a]1a4.

Harasianasi reomeTpust

[Tonb30BaThCA r€OMETPUUECKUMHU MOHATUSMU: TOUKA, NPsiMasi, OTPE30K, JIy4, YTo,
MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh, mpUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHpaA, HMEIIMUX (QopMmy
M3YYCHHBIX TEOMETPUUYECKUX QUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C yIJaMU: BEpIIMHA CTOpPOHA,
C MHOT'OYTOJIBHUKaMH: yToJl, BEpILIKMHA, CTOPOHA, JUaroHallb, C OKPYKHOCTBIO: pajinyc,
TUaMeTp, IMEeHTp.

N300paxaTh N3yuyeHHbIE T€OMETPUUECKHE (PUTYpPHl HA HEJIMHOBAaHHON U KJIETYATOM
Oymare ¢ TOMOIIbIO IIUPKYJIS U THHEUKH.

Haxomute AnWHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C TOMOIIBIO

JMHEUKH, CTPOUTH OTPE3KH 33JaHHOU JITUHBI; CTPOUTH OKPYKHOCTH 33JJAHHOTO Panyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSMOYTOJBHUKA, KBaapaTa A HX
MIOCTPOCHUS, BEIUMCIICHHS TIJIOMIAAN U TIEpUMETpA.

Boruncnate mepuMerp U IUIOUIaAb  KBajapaTa, MpsIMOYTOJIbHHMKA, (uryp,
COCTaBJIEHHBIX U3 IPSIMOYTOJILHUKOB, B TOM UHncie GUryp, n300paxEHHbIX Ha KJIeTYaToN
Oymare.

[Tonb30BaTbcsi OCHOBHBIMH METPUYECKUMHU EAMHHUIIAMUA HW3MEPEHUS JUTUHBI,
TUTOIIA/TN; BBIPAXaTh OJHH €IMHHIIBI BEIMYUHBI Yepe3 IpyTHe.

Pacno3naBaTe mapajuienenunen, KyO, HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
peOpo rpaHb, U3MEPEHUSI, HAXOAUTh U3MEpPEHUs Napajuiesenunena, Kyoa.

Beruncnate 00béM  ky0a, mapajuieNienurnena 1o 3aJaHHBIM  U3MEPEHHSIM,
M0JIb30BaThCS €AMHULIAMU U3MEPEHHs 00bEMA.

Pemarh HeclnoXHBIE 3aJa4yd  HA H3MEPEHHE TE€OMETPUYECKUX  BEJIMYUH
B IIPAKTHYECKUX CUTYaIHIX.
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[IpenMeTHBIE pe3ybTaTBl OCBOCHHSI MPOTPpaMMbI y4eOHOrO Kypca K KOHILY
oOydeHus B 6 kiaacce:

YucJa 1 BbIYUCIEHUS

3HaTh M TIOHUMAaTh TEPMHUHBI, CBA3AHHBIC C PA3IMYHBIMKA BHUJAMH 4YHUCEI U
criocobamMu WX 3alucH, MEePeXOoJUTh (€CIM 3TO BO3MOKHO) OT OJHOM (hOpPMBI 3aIUCH
YHUCIIa K JPYTOU.

CpaBHUBATH U YNIOPAI0YMBATH LIEJIbIE YKCIIA, OOBIKHOBEHHBIC U AECATUYHBIE IPOOH,
CpaBHUBATh YMCJIA OJJHOTO U Pa3HBIX 3HAKOB.

BrImonHTE, coueTas yCTHBIC U TMCHMEHHBIC TPUEMBI, apu(PMETHIECKUE TeHCTBHS
C HATypaJIbHBIMM M IIEJIBIMA YHUCJIaMH, OOBIKHOBEHHBIMH U JECATHUYHBIMU JPOOSIMHU,
MOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMH YHCJIAMH.

BpuuciasaTh 3HaUYCHUS YUCIIOBBIX BBIPAKEHUM, BBINOJHATH MPUKUAKY U OLECHKY
pe3yJibTaTa BBIYMCIICHUH, BBITIOIHATH MPEOOPA30BaHMS YHCIOBBIX  BBIPAYKCHHIMA
Ha OCHOBE CBOWMCTB apu(PMETHUECKUX JIEUCTBHM.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €M YUCIIOM U
n300paxkaTh YMCjIa TOUKaMU Ha KOOPJAWHATHOM MPSMOU, HAXOAUTh MOAYJIb YUCTIA.

COOTHOCUTH TOYKH B MPSIMOYTOJBHON CUCTEME KOOPJAMHAT C KOOPAUHATAMH ITOU
TOYKH.

OKpyTJISTSH LIEJIbIe YUCIIa M JECATUYHBIC IPOOH, HAXOAUTh MPUOINIKESHUS YUCE.

YucsoBbie 1 0yKBeHHbIE BHIPAKEHMSI

[TonumaTe ¥ ynoTpeOJATh TEPMHUHBI, CBSA3aHHBIC C 3aIIMCBIO0 CTEICHH YHCIIA,
HAaXOJWTh KBaJpaT M KyO uYHWCa, BBIYKMCISATH 3HAYCHMSI YHCIOBBIX BBIPAKCHUM,
COJICpIKAIIUX CTETICHH.

[Tonp30BaThCs TpU3HAKAMHU JIETMMOCTH, PACKIAJbIBATh HATypaJIbHbIE dYHUCTA
Ha MPOCThIE MHOKUTEIIN.

[Tonb30oBaThCA MacIITAOOM, COCTABIISITH TPOMOPLIMK U OTHOLICHHUS.

Ucnonb3oBaTth OykBBI Ajisi 0003HAYEHUs YWCENl TMPU 3aMUCH MATEMAaTHUYECKUX
BBIPAQKEHUN, COCTAaBJSATb OYKBEHHBIE BBIpAKECHHUS U (DOPMYJbI, HAXOJIUTh 3HAUCHUS
OYKBEHHBIX BBIpaXKEHHUM, OCYIIECTBIISASI HEOOXO0IMMBIE ITOJICTAHOBKH 1 ITPe0oOpa3oBaHusl.

HaxonuTe Hen3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemmieHne TekcTOBBIX 327124

Pemaths MHOTOLIIArOBBIE TEKCTOBBIE 33]1a4H apU(PMETUUECKUM CIIOCOOOM.

Pemarp 3amauu, cBA3aHHBIE C OTHOIIEHHEM, IMPOMOPLHUOHAIBHOCTHIO BEJIHYMH,
NPOLEHTaMHU, PellaTh TPU OCHOBHBIC 3a/1a4M Ha APOOU U TPOLEHTHI.

Pematp 3amaun, comepkaiime 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUIHHBI: CKOPOCTb,
BpeMsi, pacCTOSHUE, 1I€HA, KOJMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTH, BpEMS,
o0béMa palOThl, UCHONB3YS apU(PMETHUECKUE JIEHCTBUS, OILCHKY, MNPUKUIKY,
M0JIb30BaThCS €AMHULIAMU U3MEPEHHSI COOTBETCTBYIOUINX BETUUHH.

CocTaBnsiTh OyKBEHHBIE BBIPQKEHUS 110 YCIOBUIO 33/1a4H.
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N3BnexaTh MHPOPMALIUIO, TPEACTABICHHYIO B TA0INIIAX, HA TUHEWHOM, CTONOYATON
WIM  KPYroBOM  JIuarpamMmax, HWHTEPIPETHPOBATh  MPEACTABICHHBIE  JaHHbIC,
UCIIOJIb30BaTh JIaHHbIC TIPU PEUICHUH 3a/1a4.

[IpencraBnsaTe WHGOPMALMIO C TMOMOIIBIO TAaOJHIl, JIMHEHHOM M CTOJIOYATOM
JHarpamM.

Harasignasi reomerpus

[IpuBoauTh mpUMEPHl OOBEKTOB OKPYXKAIOLIETO MHpa, HMEIIMHX (GopMy
U3YYEHHBIX T€OMETPUUYECKUX TIIOCKUX M MPOCTPAHCTBEHHBIX (UTYDP, TPUMEPHI PABHBIX
¥ CUMMETPHUYHBIX QUTYD.

N300paxaTh ¢ MOMOIIBIO HUPKYJISl, TUHEUKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIET4aTo Oymare u3ydeHHbIEC IJIOCKHE reoMeTpudeckue (Urypbl U KOHPUTYpaluH,
CUMMETPUYHbBIEC (DUTYPHI.

[lonb30BaTbCcsd TEOMETPUUYECKUMHU MOHATHSIMH: PABEHCTBO (QUIYp, CHUMMETpPHS,
MCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHEM: OChb CHUMMETPUH, LEHTP
CUMMETPHHU.

HaxoauTh BEIMYHHBI YTIIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTIJIbI
3aIaHHOM BEJIMYMHBI, ITOJB30BATHCSA IPH PELICHWM 33/ad TPagyCHOW MEpPOU YIJIOB,
pacro3HaBaTh HAa YEPTE)KAX OCTPBIN, PAMOM, pa3BEPHYTHIN U TYIIOM YIJIBL.

BbluucnaTe  JUIMHY  JIOMAHOM, TIEPUMETP MHOTOYIOJIbHHMKA, IOJIb30BAThCS
eAVHHUIIAMU W3MEPEHHs JUIMHBI, BbIpaXXaThb OJHHU E€AUHUIIBI U3MEPEHHUs JJIUHBI 4Yepe3
JIpyTHeE.

Haxonuth, ucronb3ys 4epTEKHbIE WHCTPYMEHTBI, PAaCCTOSHUSA: MEXKIY ABYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBAaJIpaTHOU CETKE.

BoruucnsaTs miomaae (GUryp, COCTaBI€HHbBIX U3 MPSMOYTOJIbHUKOB, UCIIOIb30BATh
pazbueHne Ha  NPSIMOYTOJbHMKH, Ha  paBHbIC burypel,  JIOCTpaviBaHUE
J0 TPSIMOYTOJIBHUKA, MOJIb30BaThCS OCHOBHBIMU EAMHHUIIAMU HW3MEpPEHUs IUIOLIAIH,
BBIPAXKaTh OJAHU €AUHULIBI U3MEPEHUS TLIOIIAAN Yepe3 APYTHE.

Pacnio3HaBaTh Ha MOAENAX W H300pPAKEHUSIX MNHUPAMUIY, KOHYC, LIWJIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPUINHA, peOpO, TpaHb, OCHOBaHUE, Pa3BEPTKA.

N3o0paxkats Ha KiIeTUaTOM OyMare mpsiMOYTOJIbHBIN MapasuieenuIe].

Boruucisate 00bEM  MPAMOYTONBHOTO Mapajiefenunena, Ky0a, IOJIb30BaThCs
OCHOBHBIMH €ITMHULIAMU U3MEPEHUS 00BEMA;

Pemare HecnokHble 3aJauyd  HA HAXOXKICHHE TE€OMETPUYECKUX BEJIMYUH
B [IPAKTUYECKUX CUTYyaLUX.
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TEMATHYECKOE IINTAHUPOBAHMUE

5 KIIACC
HanmenoBanue paznena  |KonnuectBo OcHoBHOE OcHOBHbIE BUJIbI ICITEIBHOCTH 00YYAIOIIUXCS
(Temel) Kypca 4acoB COJZIEpXKAHNE
HarypanbHble uncna. 43 Hecsatnunas Yurarsb, 3alIUCHIBATH, CPABHUBATH HATYpaJIbHbIE YHCIIA;
JelicTBuUsI C HATYpaTbHBIMU CUCTEMA CUUCJICHUS. | MpeNJaraThb H 00Cy:KIaTh COCOOBI YIIOPSIAOUYNBAHUS YU CEL.

qHucCJjiaMu

Psan HaTypanpHBIX
YHUCE.
HatypaneHbii psa.
Yucio 0.
HatypanbHble yncia
Ha KOOPJAMHATHOU
IPSAMOM.
CpaBHeHnue,
OKpYIJICHUE

HaTypaJbHbIX YHCEL.

Apudpmernyeckue
JICUCTBUSI

C HATypaJIbHBIMHU
yuciiamu. CBolicTBa
HYJIS IPH CIIOKEHUN
U YMHOEHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

N300paxkaTh KOOPJIWHATHYIO NPSIMYIO, 0TMEYaTh YUCia
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBaTh cBoOiicTBA HATypaJIbHOTO psia, ynucen 0 u 1
TIPU CJI0KECHUU U YMHOKECHUH.

HUcnoab30BaTh NPaBWIIO0 OKPYIJICHUSI HATYPAIBHBIX YUCEIL.
BoIinoiHATH apupmMeTnyecKue 1eiicTBUS C HaTypaIbHbIMU
YUCJIAMU, BBIYHCJISATH 3HAYCHUS YHMCIIOBBIX BBIPAXKEHUN

CO CKOOKaMHu 1 0€3 CKOOOK.

3anuceIBaTh NPOU3BEACHUE B BUJEC CTCIICHU, YUTATH
CTEIEHU, UCMOJIB30BATh TEPMUHOJIOTHIO (OCHOBAaHUE,
MOKa3aTelib), BLIYMCIAATH 3HAYEHUs CTCTICHEH.
BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUH, MPeAJIaratb 1 NPUMEHITh NPUEMBI IPOBEPKU
BBIUHMCJICHUM.

HNcnonb30BaTh NP BHIYMUCIEHUSX [IEPEMECTUTEIBLHOE U
COYETATEJIbHOE CBOMCTBA CIIOKECHUS U YMHOXKEHUS,
pacnpeaeuTENLHOE CBOMCTBO YMHOXEHNS; (OPMYJTHPOBATH

20



ITepemecTurensHOE
Y COYETATEIbHOE
CBOICTBA CII0KEHMS
U YMHOXKEHUS,
pacrpeaeuTeIbHOE
CBOMCTBO
YMHOKCHHUS.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JI0KEHHE YU CIIA
Ha MHO>XHUTEJIH.
Jlenenue

c octatkoM. [IpocTeie
1 COCTaBHBIC YMCIIA.
[Ipu3Haku
JICITUMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypajibHbIM
TOKa3aTeJIeM.
YucnoBele
BBIPAYKCHHUS;
MOPSIAOK IENCTBUM.
Penrenune TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKHe

U IPUMEHATH MPaBUJIA TPEOOPa30BAHUS UUCIOBBIX
BBIPQXCHHI HA OCHOBE CBOMCTB apu(h)METUUECKUX IEHCTBUH.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH FHNOTE3bI, GOPMYIMPOBATH 0000IIEHUA U
BbIBO/IbI 110 PE3YyJIbTaTaM IIPOBEAEHHOTO UCCIIEIOBAHMS.
@®opMyJIUPOBATH ONpPeIeJIeHUsI JICIIUTENS U KPAaTHOTO,
Ha3bIBATh JICJIUTEIIN U KPATHBIC YUCIIA; PACIIO3HABATH
IIPOCTBIE U COCTaBHBIC YUCIIA; (POPMYJIUPOBATH U
NMPUMEHATH MPU3HAKHU JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJTOPUTM PA3JIOKEHHUS YHCIIA HA IPOCTHIE
MHOXUTEIN; HAXOAUTh OCTATK! OT ACJICHUS U HETIOJTHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

0 HaTypaJbHbBIX YUCIIAX, IPUBOAUTH IPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BbICKA3BIBAHMS 1 OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCEI.
KoncTpyupoBath MaTeMaTH4ecKHe NMPeAJI0KeHUs

C IIOMOUIBIO CBSI30K «W», KUIN», «ECIH. . ., TO...».

PemiaTh TEKCTOBBIE 3a/1a4u apUPMETUUECKUM CITOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEX Ty BEJIMUMHAMU (CKOPOCTb,
BpEMsI, paCCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33Ja4H,
nepedopmMyIHPOBATH YCIOBHUE, H3BJIEKATh HEOOXOIUMBIC
JAHHBIE, YCTAHABJIUBATH 3aBUCUMOCTU MEXK/y BEJIMUMHAMU,
CTPOUTH JIOTUYECKYIO LEMIOYKY PACCyKICHUM.
MoaeaupoBaTh X0/ pELIECHUS 3a1a41 C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKEHUE U
MOKYIIKH

CXEMBbI, TaOJIHIIBI.

IlpuBoauTH, pa30upaTh, OEHNBATH PA3IUYHBIC PEIICHMS,
3aMHCH PELLEHUI TEKCTOBBIX 33]a4.

KpurHyeckn oneHnBaTh NOJYyYEHHBIN PE3yIIbTAaT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSI OTBET Ha
COOTBETCTBHUE YCIOBHUIO, HAXOAUTh OIIHOKH.

PemaTtp 3a7aun ¢ NOMOIIBIO Tepedopa BCceX BO3MOKHBIX
BapUAHTOB.

3HAKOMUTBHCS C HCTOPHEH Pa3BUTHA apUPMETHKU

Harnannas reometpust.
JIvHUYM Ha TOCKOCTH

12

Touka, npsimas,
OTPE30K, JTyY.
JlomaHas.
N3mepenune niHbl
OTpE3Ka,
METPUUYECKHUE
CIMHMIIBI
W3MEpPEHUS IJIMHBI.

OKpyX HOCTb U KpYT.

IIpakTryeckas
pabota
«ITocTpoenue y3opa
13 OKPYKHOCTEN.
VYron. [Ipsamon,
OCTPBIH, TYIIOU U
Pa3BEPHYTBIN YIJIBIL.
W3mepenne yrios.

PacniozHaBaTh Ha yepTEkKax, pUCYHKAX, ONMMUCHIBATD,
HCIIOJIb3Ys TEPMUHOJIOTHIO, U H300PaKATh C TOMOIIBIO
YepTEKHBIX HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yTOJ1, JOMaHy10, OKPYKHOCTb.

Pacno3HaBath, NPUMBOAUTH PUMePbI OOBEKTOB PEATBHOTO
MUpa, UMEIoLUX (HOopMy U3yUYEHHBIX (DUTYp, OEHMBATH HX
JIMHEVHBIE pa3MepBI.

HNcnoab30BaTh JIMHENKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUIS IOCTPOECHUS M U3MEPEHHUSL: H3MEPHATD JUIMHY OTPE3Ka,
BEJIMYMHY YTIJIa; CTPOUTH OTPE30K 3aJaHHOMW JJIMHBI, YTOJI,
3a/1aHHOM BEJIMYMHBI; OTKJIAABIBATH IUPKYJIEM PABHBIC
OTPE3KHU, CTPOMTH OKPYKHOCTb 3aIaHHOTO Paguyca.
N300paxkaTs KOHGUTYpALIMK T€OMETPUYECKUX (PUTYp

13 OTPE3KOB, OKPYKHOCTEM, NX YaCTEW Ha HEJTMHOBAHHOU U
KJieT4aTon Oymare; mpeajiaratb, ONMCbIBaTh U 00CYKAaTh
CIoco0bl, AJITOPUTMBbI [IOCTPOEHHSL.

Pacno3HaBaTh 1 M1300paxkaTh Ha HEJIMHOBAHHOM U
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[TpakTrueckas
pabota
«IlocTpoenue
YTIIOB»

KJIeTYaTon Oymare npsiMoi, OCTPBIH, TyTOM, pa3BEPHYTHIN
VTJIbL, CPABHUBATH YTJIbL.

Bbruncasith NIMHBI OTPE3KOB, JIOMAHBIX.

IToHumMaTh U UCMOJIL30BATH NIPH PeLICHUH 32124
3aBHCHMMOCTH MEK]ly EAUHULIAMU METPUUECKOUN CUCTEMBI
Mep; 3HAKOMHMTBLCH C HEMETPUUYECKUMU CUCTEMaMU MEp;
BbIPAXKATH JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHHUS.
HccaenoBathb Gurypsl u KOHPUTYpALIHH, UCTIONB3YS
urdpoBbIe pecypchbl

OOBIKHOBEHHBIE IPOOU

48

Hpo6s. [IpaBusnbHbIC
U HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOHU.
CpaBHeHue po0ei.
Cnoxenue u
BbIUUTAHHE
OOBIKHOBEHHBIX
npobeii. CmerranHas
JpoOb. YMHOXKEHUE
U JICTICHUC
0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIE TpOOH.
Pemenune TeKCTOBBIX
3a/1a4, CojaepIKaIIux
npobu. OCHOBHBIE

MogaeanpoBarthb B rpadyMuecKoi, MpeAMETHOU (popMe,

C IOMOIIBIO KOMITBIOTEPA MOHATHSI M CBOKCTBA, CB3aHHBIC

¢ 0OBIKHOBEHHOM JPOOBIO.

YuTaTh U 32aIIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
NpeaIaraTb, 000CHOBBIBATH U 00CYKIaTh CIOCOOBI
yHOPS0YUBAHUS APOOEH.

N3006pakaTh 00LIKHOBEHHBIC APOOU TOUKAMHU

Ha KOOPAVUHATHOW IIPSMOM; MCIOJAB30BATH KOOPIMHATHYO
IPSIMYIO JIJI1 CPAaBHEHUSI IPOOEH.

DopMyIMPOBaTH, 3aNIMCHIBATH C IOMOLIbLIO 0yKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ipo0H; MCIO0JIb30BATh OCHOBHOE
CBOMCTBO po0OH ISl COKpAIIEHUs TpOoOeH 1 MPUBEICHHUS
ApoOu K HOBOMY 3HaMEHATEIO.

IIpeacTraBiasiTh CMEMIaHHYIO IPOOH B BUIC HEMPABMWIHHON U
BBIICNIATH LIENYIO YacTh YMCIIa U3 HEMPaBUIHLHOM IpOOH.
BoinoHaTs apudpMeTnyecKue AeicTBUs

¢ OOBIKHOBEHHBIMU JIPOOSIMH; PUMEHATH CBOMCTBA
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3a/1auu Ha JPOOH.
[Ipumenenne OykB
JUTISL 3aIUCH
MaTEeMaTUYECKHUX
BBIPAKEHUN U
MIPEIJIOKECHU N

apu(MEeTUYECKUX IEUCTBUM JIJIs1 pallMOHATU3alUN
BBIYMCIICHUN.

BbINOJHATH NPUKUIAKY M OLEHKY PE3YyJIbTaTa BEIYMCICHUN;
NpeAIaraTb U IPUMEHATH NPUEMBI IPOBEPKHU BHIYUCIICHHI.
IIpoBoauTh MCCJIe0BAHUS CBOWMCTB JIpoOeii, OMUpasiCh

Ha YUCJIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOXKHBIEC BHICKA3bIBAHUS

0 IpO0sIX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUA U OTPULIAHUS BBICKA3bIBAHUM.

Pemath TEKCTOBBIE 3a7a4H, COICPIKAIINE APOOHBIE TaHHbBIC, U
3a7]a4¥ Ha HAXO0XKJAEHNE YaCTH LIEJIOTO U LIEJIOTO 10 €ro YacTy;
BbISIBJISAITH UX CXOACTBA U Pa3/IHYHA.

MoaeaupoBaTh X0/ PELICHUS 33/1a41 C TOMOUIBIO PUCYHKA,
CX€EMBI, TaOJIMIIBL.

IIpuBoauTH, pa30UpaTh, OEHUBATH PA3JINYHBIE PELICHUS,
3aIACH PEIICHUH TEKCTOBBIX 33/1a4.

KpuTnuecku oneHuBaTh MOJy4YECHHBIN PE3YIIBTAT,
OCYILIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSISt OTBET

Ha COOTBETCTBHUE YCIOBHUIO, HAXOAUTH OIIMOKH.
3HAKOMUTBHCS ¢ HCTOPH e Pa3BUTHS apUPMETHKU

Harnsanas reomerpust.
MHoOroyronsHuKu

10

MHOrOyrojabHUKH.
YeTbIpEXYTroIbHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
IIpakTnueckas

OnuceIBaTh, HCNOJIB3YS TEPMHUHOJIOTHIO, H300PaKATh

C MIOMOUIBIO YEPTEAKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoaAUTHL MpUMeEPHI OOBEKTOB PEATHHOTO MUPA, UMEIOIITUX
(dbopMy MHOTOYTOJIBHUKA, IPSIMOYTOJIbHUKA, KBa/IpaTa,
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pabota
«Iloctpoenune
MIPSIMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpOHaMH

Ha HEJIMHOBAHHOU
Oymarey.
TpeyronpHuK.
IImomane n
[IEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB,
€ AMHUIIBI
U3MEPEHUS
TTOIIAIH.
[lepumerp
MHOT'OYT'OJIbHUKA

TPEYTOJIbHUKA, OLIEHUBATH X JIMHENHBIE PA3MEpPBI.
BbI4MCIISITB: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; IIJIOIAb IPSIMOYIOJIbHHAKA, KBapaTa.
H300paxkaTh OCTPOYTOJIbHBIE, TPSAMOYTOJIBHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOMW U KJIETYaTOW OyMare KBaapar U
IIPSAMOYTOJIBHUK C 3aIaHHBIMU JUIMHAMU CTOPOH.
HcciienoBaths cBOMCTBA IIPAMOYTOJIBHUKA, KBAIpaTa IIyTEM
SKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUSI, MOJIETUPOBAHUS;
CpPaBHUBATH CBOKCTBA KBAJpaTa U MPSIMOYIOJIbHHKA.
KoncTpyupoBath MaTeMaTHYeCKHE MPEAT0KESHUS

C IOMOIIIBIO CBA30K «HEKOTOPBI», «J11000i1». Pacno3naBath
VMCTUHHBIE U JIOXKHBIE BBICKA3bIBAHHS O MHOTOYT OJIbHUKAX,
NPUBOAUTH NPUMEPBI U KOHTPIPUMEDBI.

HccaenoBath 3aBUCMMOCTb IUIONIAAN KBAIPaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnmonb30BaTh CBOMCTBA KBAIPATHOW CETKH JJII TOCTPOCHHUS
¢Guryp; pazdouBaTh NpIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTrOJIbHUKH; COCTABJATH QUTYPHI U3 KBaJIPaTOB U
IPSIMOYTOJIbBHUKOB M HAXOAUTh UX TUIOLIA/Ab, pa30UBaTh
(Gurypsl Ha NIPSMOYTOJILHUKHU U KBAAPAThl U HAXOAUTh UX
IJIOIIAb.

BeipaxkaTh BEIMUMHY IUIOLIAIN B PA3JIMYHBIX EUHUALIAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIO0JIb30BAaTh 3AaBUCHMOCTH MEXKy METPUUECKUMU
€UMHULIAMHA U3MEPEHUS IIJIOIIAIHN.
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3HAKOMUTBLCSH C npuMepamMu NIPpUMEHCHUS IIJI0AaAN U
MEPUMCETpPaA B IIPAKTUIYCCKHUX CUTYAIIHAX. Pemartn 3agavuu

u3 peaanoﬁ JKU3HU, Ipeaaratb u Oﬁcy)KI[aTl) Pa3jINIHbIC
CIocooObI PCHICHUA 3a1a4

JlecsiTuunbie APOOH

38

JlecaTraHas 3anuch
npobeii. CpaBHEHUE
JIECSTUYHBIX
JpOOeH.

JlenicTBus

C IECATUYHBIMU
JTPOOSIMH.
OxkpyriieHue
JECATUIHBIX
JpOOEH.

Pemenne TeKCTOBBIX
3a/1a4, CoJIePIKaIInX
npobu. OCHOBHBIE
3aJlayu Ha ApooH

IIpeacTraBiasiTh 1eCATUYHYIO IPOOH B BUJIE OOBIKHOBEHHOM,
YUTATh U 3aNIMCHIBATH, CPABHUBATD JICCITUYHBIC IpOOH,
npeaIaraTb, 000CHOBBIBATH M 00CYKIAaTh CIIOCO0ObI
YIOPSIIOUMBAHUS JECATUYHBIX APOOEH.

N300paxkaTth necaTuUHbIEC 1poOU TOUKAMU HA KOOPAUHATHOM
MIPSAMOM.

BoisIBASITH €X0/ACTBA M PA3JIM4MS PABIIT apU(PMETHUECKUX
NEUCTBUM C HATYPAIbHBIMHU YHCIAMU U AECATUYHBIMU
IpoOsSIMU, OOBACHSTH UX.

BoInoJHATH apudMeTHUECKUE IEUCTBUS C IECATUUYHBIMU
JTpOOSIMU; BBINIOJIHATH NPUKUAKY U OLEHKY pe3yibTaTa
BBIYHCJICHUN.

IIpumeHsATH cBOMCTBA apU(PMETUICCKUX JICUCTBUIM

JUISL palliOHATN3a1MY BEIYHCIICHU.

IIpyMeHATH NPABUIO OKPYIJIEHUSA JICCITUYHBIX APOOEH.
IIpoBoauTH MCCIETOBAHUS CBONCTB JICCITUIHBIX JPOOCH,
ONUPAasiCh Ha YHUCIIOBBIE HSKCIEPUMEHTHI (B TOM YKCIIE

C MMOMOIIBI0 KOMITBIOTEPA), BBIIBUTATh TMIIOTE3bI U
MPUBOIUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIC BHICKA3bIBAHUS

0 Apo0sIX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BBICKA3bIBAHUI.
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Pemiath TEKCTOBBIE 33/1a4H, COJIEpKaLUE APOOHBIE JaHHBIE, U
Ha HAaXOXKIEHUE YaCTU LEJIOr0 U LEJIOrO IO €T0 YacCTH;
BbISIBJIATH UX CXOJACTBA U Pa3jJIH4Msl.

MoaeanpoBaTh X0 pELICHUs 33a41 C IOMOILBIO PUCYHKA,
cxembl, Tabnuibl. [IpuBOANTH, pa30upaTh, OLIEHUBATH
pa3IMYHbIC PEIICHMS, 3alIMCH PEIICHNN TEKCTOBBIX 3a/ad.
OnepupoBaTh JpOOHBIMYU YHCIIAMU B PEAJIbHBIX )KU3HEHHBIX
CUTYyaLUX.

Kpurunyecku oueHUBATH [TOJTYyYECHHBINA PE3YJIbTAT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSS OTBET

Ha COOTBETCTBHUE yCIOBUIO, HAXOAUTH OLIMOKH.
3HAKOMMTBCS ¢ MCTOPHUEH pa3BUTHS apUPMETUKU

Harnannas reometpus.
Tena u purypst
B [IPOCTPAHCTBE

MHOrorpaHHUKH.
N3o06paxkeHue
MHOT'OTPaHHUKOB.
Monenu
MPOCTPAHCTBEHHBIX
TEJL.
IIpsAMOYTOJIbHBIN
napajuiesienumnesn,
Ky0. Pa3BépTku kyba
U Mapajuiesienumena.
IIpakTnyeckas
pabota «Pa3BépTka
Ky0ay.

O0BéM KyOa,

Pacno3HaBaTh Ha YepTeKaX, pPUCYHKAX, B OKPY:KaI0LeM
MMpe TPSMOYTOJIbHBIN Mapaenenumnes, Kyo,
MHOTOTPaHHHUKH, O CbIBATH, HCMOJIb3Y5 TEPMUHOJIOTHIO,
OLIeHMBATh JIMHEIHbBIE pa3MephI.

IIpuBoauTHL NpUMeEPHI 0OBEKTOB PEATTLHOTO MUPA, UMEIOILINX
¢bopMy MHOTOTpaHHUKA, PSIMOYTOJILHOTO MMapasieienuIesa,
Ky0a.

N300paxkarh ky0 Ha kieTyaToi Oymare.

HccaenoBathb cBoiicTBa Ky0a, IpsIMOYTOJILHOTO
napasuiefienure1a, MHOTOTPaHHUKOB, UCTIOIB3YsI MOJICIIH.
Pacno3zHaBaTh M M300paxaThb pa3BEPTKHU KyOa U
napasuienenunena. MoaeaupoBaTh Ky0 v mapaieenumne;]

u3 Oymaru u nmpoyux MaTepuagoB, 00bACHITH COCO0
MOJIEIMPOBAHUSI.
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MMpAMOYI'OJIBHOT'O
Mnapajuiciacriicaa

HaxoauTe n3MepeHus, BBIMUCJIATD [IJI0IIA/b [IOBEPXHOCTH;
00BEM Ky0a, MPSAMOYTOJILHOTO MapalieenuIesa;
HCCJIeI0BATH 3aBUCUMOCTb 00BbEMA KyOa OT JUIMHBI €r0
pedpa, BBIABUIATH U 000CHOBBIBATH THIIOTE3Y.
Hao0Jro1aTh 1 IPOBOAUTH AHAJIOTMHU MEXIY MOHATUAMHU
IUIOIIA U U 00bEMA, IEPUMETPA U IIJIOLIAAN TTOBEPXHOCTH.
Pacno3HaBaTh MICTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 MHOTOTPaHHUKAaX, MPUBOJAUTH NPUMePbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3bIBAHMSA U OTPULIAHUS BbICKa3bIBAaHUIA.
Pemathb 3a1a4u U3 peaJibHOM KU3HU

[ToBTOpEeHUE U 0600IICHNE

10

IToBTOpEHue
OCHOBHBIX IOHSATUM
U METOJIOB Kypca

5 xnacca,
000011IeHIE 3HAHU I

BuruucisiTh 3Ha4eHUS BBIPAXXEHUM, COAEPKAIIUX
HaTypaJIbHbIE YHCIIa, OOBIKHOBEHHBIE U JECSITUUHBIE IPOOH,
BBINIOJIHATH IPE0OpPa30BAHMS YHCET.

Bpi0upaTh c10co0 CpaBHEHHMS YNCEIl, BBIYMCICHUM,
NPUMEHATh CBOMCTBA apu(PMETHUECKUX JACUCTBUI

JUIsL palMOHAIN3aLMY BEIYMCIICHUH.

OcyniecTBJIASTH CAMOKOHTPOJIb BHITIOJIHAEMBIX ICHCTBUHN U
CaMOITPOBEPKY PE3yJIbTaTa BBIYNCICHUMN.

Pemiath 3aga4um U3 peaibHON KU3HU, IPUMEHATh
MaTeMaTH4YeCKHe 3HAHUA [ PELICHU 3a/1a49 U3 IPYTUX
y4eOHBIX MPEIMETOB.

PemaTth 3a1aum pa3HbIMH CIIOCO0AMH, CPABHUBATD -
CIoOCco0BbI pelIeHUs 33]a41, BBIOMPATh PAIMOHAJIBbHBIN
crocood

OBLIEE KOJIMYECTBO
YACOB I1O [TPOI'PAMME

170
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6 KJJACC

HanmenoBanue paszgena | Kommuaectso OcHoBHOE OcHOBHBIE BUIBI ICATEIBHOCTH 00YYAIOIINXCS
(TemnI) Kypca 4acoB coJiepyKaHue
HatypanpHble yncna 30 Apudmernyeckue BoinosHATH apudpmMeTHUecKkne 1elCTBUSI C MHOTO3HAYHBIMU
JENCTBUS HaTypaJIbHBIMU YUCJIaMU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAaYHBIMHU BBIPAXEHUN CO CKOOKaMU U 0€3 CKOOOK; BLIYUCIATH
HATypaJbHbIMU 3HAYEeHMS BBIPAKEHUMN, COAECPIKAIINX CTECTICHHU.
yuciaaMu. YucnoBele | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YUCIOBBIX
BBIPKECHMUSI, BBIPAKEHU, TPUMEHATH NPUEMBI IPOBEPKM PE3YIIbTATA.
NOPSIAOK ACHCTBHIA, Hcnmonb30BaTh NPHU BHIYUCICHUSAX IEPEMECTUTEIBHOE U
HCIIOIb30BaHUE COYETATEIbHOE CBOMCTBA CIOKEHUS U YMHOKEHUSI,
cko0Ook. OKpyTJieHHE | paclpeaeauTeIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIIBHO
HaTypaJIbHBIX UHCEII. | CIIOKEHUs, CBOMCTBA apu(PMETHIECKUX JEeHCTBUM.

Jlenurenu u KpaTHbIE
Yypca; HauOOoJIbIINI
OOIIMH JeTUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.
JlenumMocTh CyMMBI U
IPOU3BE/ICHUSI.
Jenenue

C OCTaTKOM.
PemeHue TeKCTOBBIX
3a7a4

HccaenoBaTh YKCIIOBBIC 3aKOHOMEPHOCTH, ITPOBOIUTH
YHCJIOBBIC DKCIICPUMEHTHI, BIIBUTaTh H 000CHOBBIBATH
THIIOTE3bI.

dopMyJTHPOBATH ONpPe/ieJIeHUs JICITUTEINS U KPaTHOTO,
HAWOOJIBIIETO OOIIEro ASIUTEN U HAaNMEHBIIIETO OOIIETO

KpaTHOT' O, ITPOCTOI'O U COCTAaBHOI'O YHCCJI; UCIIOJIb30BAaTh 9TH

IMOHATHA IIPpU PCIICHUHA 3a/1a4.

IIpuMeHsATH aJrOpUTMBbI BHIYUCIICHHS HAUOOJIBIIEr0 00IIEero

JIeTTUTENs] 1 HAUMEHBIIIEro 00IIEro KPaTHOTO ABYX YHCeT,
AJTOPUTM Pa3JIOKEHHUS YKCIIa Ha MMPOCThIE MHOKHUTEH.
UccaenoBathb ycinoBus 1eauMocTu Ha 4 u 6.
HccaenoBarb, 00cyx1aThb, POpMyJaMpoOBaATH U
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000CHOBBIBATH BBIBO/I O YETHOCTH CyMMBI, TPOU3BEICHUS:
JBYX YETHBIX YHCEII, IBYX HEUETHBIX YUCIIE, YETHOTO U
HEUYETHOTO YHCEIL.

HccaenoBath cBOMCTBA 1EIMMOCTHA CYMMBI U ITPOU3BEICHUS
YHUCE.

IIpuBoaUTHL NPpUMeEPbI YHCEII C 3JAHHBIMU CBOMCTBAMHU,
pPacno3HaBaTh BepHbIC U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAXx 4KCell, OIIPOBEPraTh HEBEPHBIE YTBEPKICHU
C IOMOIIIbIO KOHTPIIPUMEPOB.

KoncTpyupoBath MaTeMaTHUeCKUE NMPEII0KEHUS

C TIOMOILIBIO CBA30K «H», KWIN», KECIH. .., TO... ).

PemiaTh TeKCTOBBIE 331a4H, BKIIFOYAOIIUE TTOHATUS
JENUMOCTH, apU(PMETHUECKUM CIIOCOOOM, UCTIOJIB30BaTh
nepedop BCeX BO3MOXKHBIX BAPUAHTOB.

MoaeaupoBarh X0/ pelIeHUs 3a/1a4 C IOMOILbIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3déupaTh, OLEHUBATH PA3JTUYHBIC PEIICHUS,
3aIMCHU PEIICHUN TEKCTOBBIX 3a4a4.

Kpuruvecku oueHUBaTh MMOJTYyYECHHBIN PE3YJIbTAT, HAXOAUTH
OLIMOKH, OCYIIECTBIISATH CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reomerpust.
[IpsimbIE HA TIIIOCKOCTH

[IeprieHnuKyIsIpHBIE
psIMBIE.
[TapamiensHbie
psIMBIE.
Paccrosinue mex ity

Pacno3HaBaTh Ha yepTekax, pUCYHKAX CIIy4au B3aUMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

N300paxkaTh ¢ NOMOUIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOMW M KJIETYaTOM Oymare JiBe epeceKaronuecs
MpsIMbIE, IBE MApaJUICIbHBIE PSMBIE, CTPOUTD MPAMYIO,
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JBYMS TOUKaMHU,
OT TOYKH JI0 IIPSAMOM,
JUIMHA MapuIpyTa

Ha KBaJIpaTHOU CETKE

NIEPIECHIUKYISIPHYIO TAHHOM.

IIpuBoauTh NpUMeEpPHI NAPALIETBHOCTH U
MIEPIICHIUKYJIIPHOCTH MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYIOJIbHUKAX IEPIICHAUKYIISIPHBIC U
napasuiesibHble CTOpOHBl. M300paxkaTh MHOTOYTOJIbHUKHI
C IapaJuICIbHBIMHU, IIEPIICHANKYJSIPHBIMU CTOPOHAMH.
Haxoautsb paccrosiHre MEXAY ABYyMs TOYKAMU, OT TOUKH
JI0 IIPSIMOU, JUIMHY ITYTH Ha KBaAPATHOU CETKE, B TOM YHCIIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu
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OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaIteHue apooeii.
CpaBHeHuE U
YIOPSIOYMBAHUE
TpoOei.
Jecsituunble 1poOu
U METpHYeCcKas
cucTema Mep.
Apudmerndeckue
JIEUCTBUS

C OOBIKHOBCHHBIMH
U JICCATUYHBIMU
JTPOOSIMH.
OTHoOIIEHHE.
JleneHue B JaHHOM

CpaBHUBATH M YIIOPSAI0YUBATH JIPOOH, BLIOUPATH CNIOCO0
CpaBHEHUS JPOOECH.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
JpoOeil 1 OOBIKHOBEHHBIE B BUJIE IECATUYHBIX, HCI0JIb30BATH
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, IPU BbIYUCICHUSAX. MCO/IBb30BATH JECITUYHBIC
JpoOu ipu MpeoOpa30BaHUK BEJIMYUH B METPUUECKOM
CHUCTEME MED.

BoinoHATL apupMeTnyecKue 1eHCTBUS

C OOBIKHOBEHHBIMH M JCCATHYHBIMH APOOSMHU.

BeruncasaTh 3HaueHNs BBIPAKECHUM, COAEPIKALLNX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOU, BBHIOTHATh
npeodpa3oBaHus ApoOeH, BLIOMPATh cOCO0, MPUMEHSTH
cBOMCTBA apuPMeTHUECKUX ACHCTBUM 111 palluoOHaIN3aIu1
BBIUKCJICHUN.

CocTaBasiTh OTHOILICHUS U TPOMOPLIUU, HAXOAUTH
OTHOILIEHHUE BEJINYWH, ICJINTh BEJIMYUHY B JAHHOM
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OTHOIIEHUHU.
Macmra0,
IIPOIIOPIIUSL.
[lonsTHE mponexTa.
Brruucnenue
IIPOLICHTA

OT BEJIMYUHBI U
BEJIMYUHBI I10 €€
MPOLIEHTY.

Pemenne TeKCTOBBIX
3a7a4, CoOAEpKaIuX
JpOOU U MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOLIEHUHU.
HaxoanTh 3KcnepuMeHTaIbHBIM IIyTéM OTHOLIEHUE JJIUHbI
OKPYKHOCTH K €€ TuaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOMTh MaclITal 1iaHa, KapThl U BBIYUCIISATH PACCTOSHUS,
UCITIOJIb3YsI MacITao.

OO0BACHATH, YTO TAKOE NPOLIEHT, YIOTPEOISTH 000POTHI pEUH
CO CIIOBOM «IIPOLICHT». BhIpasaTh MPOLEHTHI B IPOOSX U
JpoOU B MPOLIEHTaX, OTHOIICHHE ABYX BEIMYUH B IPOICHTAX.
BbI4ucJATH MPOLIEHT OT YKCIIA U YHUCIIO 110 €r0 MPOLIEHTY.
OxpyrasTh 1poOH 1 NPOLEHTHI, HAXOAUTH PUOINKEHUS
quCell.

PemaTe 3a1a4u Ha YaCTH, TPOLIEHTBHI, IPOIIOPLIMH,

Ha HaXO0XIeHHe 1poOu (IIPOLEHTA) OT BEJIMUMHBI U BEJTUYUHBI
o e€ ApoOu (TIPoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OHA BEIWYMHA OT npyrou. IlpuBoauTs,
pa30upaTh, OLEHMBATH PA3JIUYHbIC PEILICHHUS, 3aIIUCH
pElIEHN TEKCTOBBIX 3a/1a4.

N3BaexkaTs nHGOpMaANHIO U3 TAOJIUI] U TUArpaMM,
UHTEPIIPETUPOBATh TAOIUYHbIE JaHHBIE,

OTIpeAeNsATh HauOoIblIee U HaUMEHbIIIee

U3 MIPEJICTABICHHBIX TAHHBIX

Harnsannas reomerpust.
Cummetpus

OceBas cummeTpus.
LenTpanbHas
CUMMETPUS.

Pacno3naBaTth Ha yepTexkax U M300paKeHUSIX, H300paxKaTh
OT PYKH, CTPOUTH C ITOMOIIBIO HHCTPYMEHTOB (DUTYPY
(OTpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPHYHBIX
dburyp.
[IpakTrueckas
pabota «OceBas
CUMMETPHUS.
Cummetpust

B TIPOCTPAHCTBE

OKPY’KHOCTb), CHMMETPUYHYIO TAaHHON OTHOCUTENILHO
IPSAMOM, TOYKHU.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaIOIIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO NMPSMOIT; KOHCTPYHMPOBATH T€OMETPUUECKUE
KOH(UTYpaIMH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
YHCIIE ¢ IOMOIBIO HU(PPOBBIX PECYPCOB.

HccnenoBath cBOWCTBA U3YUYEHHBIX (DUTYD, CBSI3aHHBIE

C CUMMETPHEM, UCIIOJIb3YSl SIKCIIEPUMEHT, HAOII0ICHHUE,
MO/JIEIUPOBAHUE.

O00CHOBBIBATH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPXKACHUS O CAMMETPHUH (PUTYP

Bripaxenus ¢ ykBamu

[Tpumenenuie OykB
TUTSL 3aITUCH
MaTEMaTUYECKUX
BBIPAXKCHUU U
IPEMIOKEHU M.
bykBeHHbIE
BBIPAKEHUS U
YHUCIIOBBIE
IIOJICTAHOBKHU.
bykBeHHbIE
PaBEHCTBa,
HAXO0XJICHHE
HEU3BECTHOTO

Hcnoan3oBaTh OYKBBI 111 0003HAYEHUS YHUCET, TPH 3aIMKUCH
MaTEeMaTUYECKUX YTBEPKIECHUMN, COCTABIIATh OyKBEHHbBIC
BBIPAKEHUSI 110 YCJIOBUIO 3a]1a4H.

HcciienoBarb HECIIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JIJISl UX 3aITUCH.

BbIuucjasaTs yuciIoBoe 3HaYeHNE OYKBEHHOTO BHIPAKCHUS
MIPU 33/IaHHBIX 3HAYCHUSIX OYKB.

3anucbIBaTh (POPMYJIBI: IIEpUMETPA U TUIOIIATN
MPSIMOYTOJIbHUKA, KBAJIpaTa; IJIMHBI OKPYKHOCTH, IIJIOIIAIH
Kpyra; BbINOJHATH BHIYUCIEHHUS 110 3TUM (POopMyJiaM.
CocTaBasth popMyJIbl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHHE; 1IeHA,
KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIILHOCTD, BpEMsI, 00BHEM
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KOMITOHEHTA. paboThI; BBITIOJIHATH BHIYUCIICHHS 10 3TUM (HOopMyJiaMm.
DopMyiibl HaxoanTh HEM3BECTHBIN KOMIIOHEHT ApU(PMETHUECKOTO
NEeNUCTBUS
Harmsannas reomerpust. 14 YeThIpEXYTOJIbHUK, MN300pakaTh Ha HEIMHOBAHHOM U KJIeTYaTOM Oymare
@urypsl Ha MJIOCKOCTH IPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMA CBOMCTBAMM:
[IpsAMOyYTONBbHUK, C IapaJUICIbHBIMU, NIEPIICHAUKYJIAPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JTMaroHaJieH.
N3mepenue yrios.
Bunnr
TPEYTOJIbHUKOB.
[Tepumertp
MHOT'OYT'OJIbHUKA.
[Tnomans durypsi.
Dopmybl
epUMeETpa U
Ionaiu
PSIMOYTOJIbHUKA.
[Tpubnuxéanoe

N3MCPCHUC IJTIOa 1

buryp.
[IpakTnueckas

CTOPOHAMHU, IPSIMBIMU YTJIaMU U JIp., pPABHOOEAPEHHBIN
TpeyronbHUK. [lpeanarats U 00CyKa1aTh COCOObI,
AJITOPUTMBI IIOCTPOCHHUSI.

HUccaenoBath, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHUE,
MOJEIUPOBaHUE, CBOMCTBA MPSMOYTOJIbHUKA, KBAIpaTa,
pa30uBaTh Ha TPEYroJbHUKH. OO0CHOBBIBATH, ONIPOBEPraTh
C IOMOUIBI0 KOHTPIPUMEPOB YTBEPIKICHHUS

O MPAMOYTOJIbHUKE, KBAJIpaTe, pACIO3HABATh BEPHBIE U
HEBEPHBIE YTBEPKIACHHUS.

H3mepsaTh U CTPOUTH C IOMOLIBIO TPAHCIIOPTHPA YIJIBI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
Pacno3HaBaTh OCTPbIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBaTth, M300paxkaTh OCTPOYTOJIbHBIN, MPSIMO-
YTOJbHBIN, TYHOYTOJBHBIN, pABHOOEIPEHHBIH,
PAaBHOCTOPOHHUI TPEYTOJIbHUKH.

BouruucasiTb nepuMeTp MHOTOYTOJIbHUKA, TIJI0IIA/Ib
MHOTOYTOJIbHUKA pa30MeHUEM Ha MPSMOYTOJIbHUKH,
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pabora «Ilnomaas
KpyTa»

Ha paBHbIC (PUTYPBI, HCTI0JIB30BATh METPUUCCKHUE €TUHULIBI
W3MEPEHUS JJIMHBI U TUIOIIA]IH.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JJITUH U
TJIOIIA/IeH Ha KieT4yaToi Oymare, mpuOInKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TJIOIIAAN Kpyra

[TonoxurtenbHbIC U

OTPULATCIBHLBIC YKUCJIa

40

Llenbie yucna.
Monayns yucna,
reoMeTpuyeckas
WHTEpIpeTarus
MoyJist. HucnmoBbie
MIPOMEKYTKHU.
ITonoxxurenbHbIC U
OTpUIIATEIbHBIE
yucia. CpaBHEHHE
TTOJIOKUTCIBHBIX U
OTPUIIATETBHBIX
Yyuces.
Apudmerndeckue
JICUCTBUSA

C TIOJI0KUTEIIbHBIMU
U OTpUIATEIIbHBIMU
YUCJIaMH.

Perienne TeKCTOBBIX

3a1ay4

IIpuBoaAMTH NPUMeEPHI UCIOJIB30BAHNUS B pEATIbHON KU3HU
IIOJIOKUTEIIBHBIX U OTPULIATEIIbHBIX YHCEIL.

HN300paxaTh 1€IIbIC YKCIIA, IOJIOKUTEIIBHBIE U
OTPULATENILHBIE YUCIIA TOYKAMU HA YUCIIOBOM IIPSMOH,
HCII0JIb30BATh YKCIIOBYIO PSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH NpPaBUJIA CPABHECHUS, YIIOPSAA0YHUBATD 1ETIBIE
YUCI1a; HAXOAUTh MOJYJIb YUCIIA.

DopMyJIHPOBATH MPABUJIA BEIYUCIIEHUS C MOJIOKUTEIbHBIMA
Y OTPULATEIBLHBIMY YHCIaMH, HAXOAUTh 3HAYCHUSA
YHCJIOBBIX BBIPAKEHUH, COJIEPKAIIUX ICUCTBUS

C MOJIOKHUTEIIBHBIMU U OTPULIATEIbHBIMUA YU CIIAMM.
IIpyMeHATH CBOMCTBA CIIOKEHNS U YMHOKECHHS

JUTsl IpeoOpa3oBaHusi CyMM U MPOU3BEICHUN
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HpCI[CTaBJ'ICHI/IC JaHHBIX

[IpssmoyronbHas
cucTeMa KoopAuHaT
Ha INIOCKOCTH.
Koopaunats! Touku
Ha IIOCKOCTH,
a0cIcca u
opJIMHaTa.
Cronbuartsic u
KpPYTOBbIE
JUarpaMMel.
[IpakTrueckas
pabota «IlocTpoenue
JTUarpaMmm».
PemeHue TeKCTOBBIX
3a7a4, CoAepIKaInux
JTaHHEBIE,

O0BbSACHATH U LIJIIOCTPUPOBATH MOHATHE ITPSIMOYTOJIBHOU
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKHU U GUTYPHI 110 33JJaHHBIM KOOpAUHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurars cTOI0YATHIC U KPYTOBBIE IHArPaMMBbI;
HHTEPNPEeTHPOBATH JJAHHBIC, CTPOMTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosb3oBaTh HHGOpMALHIO,
MPECTABICHHYIO B TAOJIMIaX, HA TUarpaMMax JJisl PeIeHus
TEKCTOBBIX 3aJ1a4 U 3a7a4 U3 PCAIbHOW KU3HU

MPE/ICTABIICHHBIC

B TaOIUIIaX U

Ha JuarpaMmax
Harnsanas reomeTpusi. [TpsiMoyTONBHBIIM Pacno3naBaTth Ha yepTekax, pUCyHKaxX, ONMUCHIBATH
Durypsl B IpOCTPAHCTBE napasuiesIeumne, NUpaMUy, IPU3MY, HAIUHIP, KOHYC, I1ap, H300PakaTh X

KyO, mpu3ma,
TUpaMHuJIa, KOHYC
IWIAHID, TIap U
cdepa.
Nzobpaxenue

b

OT PYKHU, MOIEJTUPOBATH U3 OyMaru, IiIacTHJINHA, POBOJIOKH
u ap. [IpuBoauTHL NpUMeEPBI OOBEKTOB OKPYIKAIOIIETO MUPA,
UMeIMUX (HOPMbI HA3BAaHHBIX TE.

Hcnosib30BaTh TEPMUHOJIOTHIO: BEPIITNHA, PeOpO, TPaHb,
OCHOBAHUE, BBICOTA, PAJANYC U TUAMETP, Pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pPa3BEPTOK
MHOTOTPaHHHUKOB,
WIMHJpA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
MoJEenen
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue 00bEMa;
€IMHUIIBI U3MEPEHUS
o0BbéMa. O0bEM
IPSIMOYTOJTBHOTO
napajuieNenunena,
Ky0a, popMyIibl
o0BéMa

H3yuarth, HCTIONB3YsI SIKCIIEPUMEHT, HAOJI0ICHIE, H3MEPEHNE,
MO/JICJIMPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, U OMHUCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA H
Pa3IMuMs: MEXKITY IUPAMUION U IPU3MOU; MEXKITY
HUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBaTth pa3BEépTKU Mapasuienenumena, kyoa, mpu3Msl,
MAPaMHU/JIbl, KOHYCA, HUJIUH/PA; KOHCTPYUPOBATh JaHHBIE
TeJIa U3 Pa3BEPTOK, CO3/1aBaTh UX MOJIEIIH.

Co3aaBath MO/ TPOCTPAHCTBEHHBIX (UTyp (13 Oymary,
MPOBOJIOKH, TUTACTHJIMHA U JP.)

N3mepsaTh HA MOAeJISIX: ITTUHBI pEOEP MHOTOTPAaHHUKOB,
JMaMeTp IIapa.

BoiBoauthb popmyity 00bEMa MpIMOYTOIHHOTO
napajuieienuneaa.

BoruucasaTts no gpopmysiaMm: 00bEM MPSIMOYTOITHHOTO
napajienenunena, Kyoa; UCroiab30BaTh €IMHULIBI U3MEPEHUS
00bEMa; BBIYMCIATH 0O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajuielIeNUIe0B; pelaTh 3a1a4M C PEAJIbHbIMU JaHHBIMU

[ToBTOpeHue, 06001ICHHE,
CHCTEMaTH3aIns

20

[ToBTOpEHNKE
OCHOBHBIX ITOHITHN
Y METOJIOB KyPCOB 5
1 6 KJIaCCOB,
000011eHNE U
CHCTEeMaTH3aIns
3HAHUU

BbI4UCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypallbHbIE, LIEJIbIE, TOJIOKUTEIIbHBIE U OTPULIATEIIbHBIC
qucia, OOBIKHOBEHHBIC U ICCATUYHBIC TPOOU, BBITIOIHATh
npeoOpa30BaHUs YUCEN U BBIPAKCHUH.

Bri0upaTh cioco0 cpaBHEHUS YKCEIl, BEIYUCICHUH,
NPUMEHSATh CBOMCTBA apu(METHUECKUX JTCUCTBUI

JUJISL palliOHAIU3allid BEIYMCIICHUM.
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Pemiath 3aga4m U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA U PELICHU 3a/1a49 U3 IPYyTUX
IIPEIMETOB.

PemaTe 3a1a4u pa3HbIMH CII0CO0aMHU, CDABHUBATD,
BbIOMPATH CIIOCOOBI PEIICHUS 3aJa4H.

OcyecTBJIATH CAMOKOHTPOJIb BBINIOJIHIEMBIX IEMCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BIYNCICHAN

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

Anre0pa sSBISIETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OoHa oOecreyrMBaeT M3y4YeHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK U
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOEHUE HEOOXOJAMMO JJIs MPOIOJDKCHHSI 00pa30BaHUs H
B TIOBCEAHEBHON KW3HU. Pa3Butue y o0OydaromMXcsd HAy4YHbIX MPEACTaBICHUIA
O TPOUCXOXKICHUU U CYIIHOCTU aireOpandyecKkux aOCTpakiui, crnocode OTpaKeHus
MaTEMaTUYECKON HAyKOW SBIEHUHW W TMPOLIECCOB B MPUPOJIE U OOIIECTBE, POJIU
MaTEMaTUYECKOT0 MOJICIUPOBAHUS B HayYHOM MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET
(GOpMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUSI M KAuyeCTB MBIIUICHUS, HEOOXOIUMBIX
JUTSI afanTaly B COBpeMeHHOM I poBoM oO1iecTBe. M3yueHue anreOpbl o6ecrieunBacT
pa3BUTHE yMEHUs HaOI0/aTh, CpPaBHHMBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUSI, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUA M BBIBOJBI, (OpMyIHpOBaTh YyTBepxkacHUs. OCBOGHHE Kypca aireOpbl
o0OecreuynBaeT pa3BUTHE JIOTMUYECKOTO MBIIUICHUS OOYyYaroluXcsi: OHU HCIOJIb3YIOT
JNEAYKTUBHbIE UM WHAYKTHUBHBIE pAacCyXICHUS, OOO0OIIeHHEe U KOHKPETU3AIHUIO,
abcTtparupoBanue U aHajgoruto. O0ydenue aaredpe npeanoiaraeT 3HaYuTeIbHbIA 00bEM
CaMOCTOSTENIbHON JIEATEIbHOCTH 00YyJaroluXxcsi, MO3TOMY CaMOCTOSITEILHOE pPEIlICHUE
3a/1ay SBJISIETCS pean3aueit AesiTeIbHOCTHOTO IPUHITUIA O0yUeHUS.

B crpykrype mporpammbl yueOHOro Kypca «Aisredpa» i OCHOBHOTO OOIIEro
o0pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOJANYECKUE JUHUU:
«Hucna u BeIUUCIEHUSD», « AIT€OpanyeCcKUe BEIPAKECHUS, « Y paBHEHUS U HEPABCHCTBAY,
«Dyukuun». Kaxngas U3 3TUX coaepkKaTeIbHO-METOAMYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSKEHUU TPEX JIET U3YUYCHUsSI Kypca, B3aUMOJICUCTBYS C APYTUMHU €ro JIMHUSIMU.
B xone u3ydenus yueOHOTO Kypca 0O0y4arommumMcst MPUXOAUTCS JIOTUYECKU PaCCYKIATh,
HCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM B TporpamMmy
y4eOHOTO Kypca «Ayredpay» BKIIOYEHBI HEKOTOPBhIE OCHOBBI JIOTUKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX pa3zJejax MaTeMaTH4YeCKOro oOpa3oBaHUsS M CIOCOOCTBYIOIIHE
OBJIQJCHUIO OOYYaIOIIMMHUCS OCHOB YHHMBEPCAJbHOIO MAaTEMaTHYECKOrO  S3bIKA.
ConepxaTeIbHON U CTPYKTYPHOH 0COOCHHOCTBIO YUeOHOT0 Kypca « Anredpay sBisercs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JUHUU «YHCIa W BBIYMCIICHUS» CIY>KUT OCHOBOW JJISI JaJIbHEUIIIETO
M3Y4YCHUSI MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYaIOIIMXCA JIOTHYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO YMEHHUS TIOJIB30BAThCA AJITOPUTMAMH, a TakKkKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX ISl TOBCEIHEBHOW >KHU3HHU.
Pa3BuTHe TOHATHS O 4YHCIIE HAa YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHS CBS3aHO
C paIMOHAIIBHBIMU M UPPAlMOHATBHBIMA YHCIaMU, (POPMUPOBAHUEM MPEACTABICHHIMA
O JICMCTBUTENBHOM 4YHUCIE. 3aBEpUICHUE OCBOEHHUSI YHCIOBOW JIMHUM OTHECEHO
K cpefiHeMY 0011IeMy 00pa30BaHHUIO.
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ConepxaHue IByX anreOpandeckux JUHUN — «AnreOpanyeckue BBIPAXKECHUSD» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYeT (HOPMUPOBAHHUIO Yy OOyUYaIOIIUXCS
MaTEeMaTHYECKOT0 arnmapaTa, HeOOXOAMMOTro JJIsl pEHICHUS 3a7]a4 MaTeMaTUKH, CMEKHBIX
NpEeIMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOro oOIIero
oOpa3oBaHMs y4eOHBII MaTepuan TPYIIUPYETCS BOKPYT PALMOHAIBHBIX BBIPAKEHUH.
AnreOpa JIeMOHCTpPUpPYET 3HAUY€HHME MAaTEMaTUKH Kak S3bIKa [JIsl TMOCTPOCHHUS
MaTEeMaTHYECKUX MOJIEJICH, OTMCaHus MPOLIECCOB U ABJICHUHN peaabHOro Mupa. B 3amaun
oOyueHus anreOpe BXOAT TaKKe AaTbHEHIIee pa3BUTHE AITOPUTMUIECKOTO MBIIIUICHHUS,
HEOOXO0JIUMMOT0, B YACTHOCTH, /I OCBOCHHSI Kypca HH(POPMATUKH, U OBJIaICHUE HABBIKAMU
JIEAYKTUBHBIX paccyxneHuid. [IpeoOpazoBanne CHMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUs!, CHOCOOHOCTEN K MaTeMaTUY€CKOMY TBOPYECTBY.

Conepxanne (QyHKIIMOHATBHO-TPA(PUUECKON JIMHWKM HAIEJICHO Ha TIOJyYCHHE
oOy4aroluMuUCs 3HaHUM O (QYHKUIUAX Kak BaXKHEHIIed MaTeMaTHYecKOH MOJeNu
JUIA OTNMCAHUS U UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUN B MPUPOJE U
oOmecTtBe. M3ydyenne marepuana crnocoOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS YMEHUS
MCIIOJIb30BaTh PA3JIMYHbIE BbIPA3UTEIbHBIE CPENICTBA S3bIKA MATEMATHUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, rpaduueckue, BHOCUT BKJIaa B (POpMHUpPOBAHUE MTPEJCTABICHHUN O pOIU
MaTEMaTHKHU B Pa3BUTHH LUBUIU3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7—9 Kilaccax u3ydaercsl y4eOHbl Kypc «AnreOpay,
KOTOpBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3lenbl coaepxkanus: «Yucima u
BBIUHCIICHUS», «ANreOpandeckiue BBIPAKEHUA», «YPaBHEHUS ¥ HEPABEHCTBAY,
«DyHKIHW.

OOmiee 4YHMCIO YacoB, PEKOMEHAOBAaHHBIX Ui H3YyYEHHUs Y4yeOHOro Kypca
«Anrebpa», — 306 gacoB: B 7 kiacce — 102 gaca (3 yaca B Henmenwo), B 8 kiacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 yaca (3 yaca B HEZIEIO).

COAEPXAHUE OBYYEHUA

7 KIIACC
Yucia 1 BbIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U ACCATUYHBIE, IEPEXO0]T OT OJTHOM (hOPMBI 3anuch ApooOeit K
npyroii. IIoHATHME panMOHAIBHOIO YHCHA, 3alUCh, CPABHEHHE, YIOPSAIOYMBAHHE
palMoOHANBHBIX 4YHCell. ApudmeTnueckue IeHCTBUA C palMOHAIBHBIMUA YHCIAMHU.
Peenue 3a1ay u3 peaibHOM MPaKTUKKU HA YaCTH, Ha IPOOU.

CreneHb C HaTypajbHbIM [IOKa3aTesieM: OINpeleieHue, Mpeodpa3zoBaHue
BBIPKEHUII Ha OCHOBE OMpEeNIeHUs, 3amuch OonblIMX yucen. [IpoueHThl, 3amuch
MPOLIEHTOB B BHJE IpoOM W ApoOH B BHUAE MPOUEHTOB. TpH OCHOBHBIE 3a/Jaud Ha
MPOIIEHTHI, PEILICHHE 33]1a4 U3 PEaJTbHOM MPAKTUKH.

[IpuMeHeHre TPU3HAKOB JIETUMOCTH, Pa3I0KEHHE Ha MHOMXHUTEIHM HATypaJbHbBIX
YUCEN.

PeanbpHble 3aBUCUMOCTH, B TOM YKCJIE pAMasi U oOpaTHasi MPONOPIMOHATBHOCTH.
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AuredOpanyecKue BbIPaKeHUS

IlepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUs C NEpeMEHHOU. JlomycTumele
3HAYEHHs IepeMeHHBIX. [IpencraBieHue 3aBUCHMOCTHM MEXJy BEJIMYMHAMU B BHJC
¢opmyibl. Beruucnenus no ¢opmynam. I[IpeoOpasoBanne OyKBEHHBIX BBIPAXKECHHI,
TOKJIECTBEHHO PAaBHBIC BBIPAXKEHMSI, IPABHJIa IPEOOPa30BaHUsl CYMM U IPOU3BEICHU,
IpaBUJIa PACKPBITHS CKOOOK U MIPUBEIEHUS TOTOOHBIX CIaraeMbiXx.

CBolicTBa CTENEHU C HATYPAJIbHBIM MIOKAa3aTeIEM.

Opnounensl ¥ MHOrowieHol. CreneHb MHOrowieHa. ClOXEHWEe, BBIYMTAHUE,
YMHOKE€HHE MHOTIOWICHOB. POpMyJIbl COKPAIIEHHOIO YMHOYKEHHSA: KBAaJIpaT CyMMBI U
KBaapar paszHoctu. PopMmyna pa3HOCTH KBaAparoB. PaszjnoxkeHue MHOIOUYJICHOB
Ha MHOKHTEIIN.

YpaBHeHUS M HEPaBEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHHUs, MpaBWiIa MpeoOpa3oBaHUS  ypaBHEHUS,
PaBHOCUIIBHOCTbh YPaBHEHUU.

JIuHeHOEe ypaBHEHUE C OJTHOW IIEPEMEHHOM, YUCIIO KOPHEH JIMHEWHOTO YPABHEHUS,
pelieHne JIMHENHBIX ypaBHEHUN. (COCTaBIE€HHE YpPaBHEHUW IO YCIOBHIO 33Ja4u.
Pemenne TeKCTOBBIX 3a/1a4 C MOMOLIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JIByMsS NepeMeHHbIMH W ero rpaduk. Cucrema IBYyX
JUHENHBIX YpaBHEHUHN C IByMs TIEpeMEHHBIMU. PelrieHne cucreM ypaBHEHUN criocoooM
MOJCTAaHOBKU. [IprMepsI pelieHrs TEKCTOBBIX 3a/]1a4 C IIOMOIIBI0 CUCTEM YPABHEHUM.

DOYyHKIUHA

Koopaunara Touku Ha npsimoit. UncnoBele MpoOMEXYTKU. PaccTosiHrE MEXK Iy IBYMS
TOYKAMHU KOOPJIUHATHOMN HPSIMOM.

[IpssmoyronbHas cucrema koopaunar, ocu OX u Oy. AGcuucca U opAruHaTa TOYKU
Ha KOOpAWHATHOM TuiockocTh. Ilpumepsl rpadukoB, 3amaHHbIX Gopmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonstue dynkuuu. ['paduk Pynkmmu. CpoiicTBa
¢byukuuid. Jlunevinas Qynkuusa, e€ rpaduk. I'paduxk ¢yHkmmm y = | x |.
['paduueckoe penieHre JIMHEUHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPABHEHHM.

8 KJIACC
Yucsa 1 BbIYUCICHUA

KBagpatsbii kopeHs u3 uucna. [loudarue 06 uppaunoHanbHOM yncie. JlecsaTuunbie
NpUOJIMKEHUST MppalMOHANbHBIX uunced. CBoilcTBa apu(MeTHUYEeCKUX KBaApPATHBIX
KOpHEH U UX NPUMEHEHUE K NMPeoOpa30BAHUIO YHCIOBBIX BBIPAKEHUN M BHIYUCIICHUSIM.
JlencCTBUTENIBHBIE YHCIIA.

CrerneHsb ¢ LeabIM ITOKa3aTesieM U €€ cBoiicTBa. CTaHAapTHAS 3alUCh YUCIIA.

Adredpanyeckue BbIpaskeHHUs
KBampaTHbIil TpEXWiEH, pa3yIOKEHNE KBAAPATHOIO TPEXWIEHA HA MHOYKUTEIIU.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anrebpandeckoit npodu. CroxeHue,
BBIYUTAHNE, YMHOXKECHHE, JISTICHNE allre0pandeckux Apooeil. ParonanbHbie BEIpaKeHus
U uX npeoOpa3oBaHUeE.
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YpaBHeHMs M HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMyna KOpHEW KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienne ypaBHEHUN, CBOASAIIMXCS K JIMHEMHBIM U KBaApaTHbIM. [Ipocreiimme
JIpOOHO-pallMOHAIbHBIC YPABHEHHUSI.

I'paduueckass uHTEprHpeTanusi ypaBHEHHM C JABYMsS MEPEMEHHBIMU U CHCTEM
JMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU. [[prMepshI peleHus: CUCTEM HEJTUHEWHBIX
YPaBHEHHI C IBYMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aIreOpanvdecKiuM CIIOCOOOM.

HucmoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOM NEPEMEHHOM.
PaBHOCHJIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJJHON NepeMeHHOW. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOYyHKIUHU

[Tonsitue pynkuu. O6nacTb ompeneneHuss ¥ MHOXKECTBO 3HAUYECHUN (YHKIUU.
Cnioco0bl 3a1aHus PyHKIHM.

I'padux pynkumu. Yrenue cBoiicTB PyHkuu no e€ rpaduxy. Ilpumepsl rpaduxos
(YHKUHNA, OTpa’KaoIKX PEAIbHBIE IPOLECCHI.

@OyHKIMH, ONUCHIBAIOIINE MPSAMYIO U 00pAaTHYIO IPONIOPLIUOHAIBHBIE 3aBUCUMOCTH,
ux rpadukn. Oynkmun y = X2, y = x%, y =VX, y=|X|. ['paduueckoe peurenne ypaBHeHni
U CUCTEM ypaBHEHHI.

9 KJIACC
Yucya u BbIYHCIEHUS

PanimonanpHbpie 4wuciia, UppalMoOHAIbHBIE YKCIIA, KOHEUYHbIE U OECKOHEUHbIC
JIeCATHYHBIC poOu. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ACHCTBUTEIIBHBIC YHUCIIa KaK
OCCKOHEUHBIE JECATHYHBIC JpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JECHUCTBUTEIIBHBIX YACET U KOOPAUHATHOMN MIPSAMOM.

CpaBHeHue JIENCTBUTEIBLHBIX quCell, apudmMeTHIeCKue JIEUCTBUA
C JICUCTBUTEIbHBIMU YHCIaMU.

PazMepbl  0OBEKTOB  OKpYXKaIIEro  MHpa, JUJIMTEIBHOCTh  IPOIIECCOB
B OKPY’KAIOIIIEM MUPE.

[TpubnmxEHHOe 3HAYCHHE BEJIMYHMHBI, TOYHOCTH MNpuOIMxKeHus. OKpyrieHue
yucel. [Ipuknaka u oleHka pe3yabTaToB BBIYHCICHUH.

YpaBHeHUs 1 HEPABEHCTBA

JluneiiHoe ypaBHeHue. PemeHue ypaBHEHMM, CBOISIIMXCA K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOASIIMXCS K KBaJIpPaTHBIM.

bukBanpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUUW TPETbEU U UYETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenue apoOHO-pallMOHANBHBIX — ypaBHEHUW. PelieHuMe TEKCTOBBIX —3ajad
anredpandeckKuM METOJIOM.

VYpaBHeHHe ¢ OBYyMs MEepeMEHHbIMH M ero rpaduk. Pemenue cuctem nByX
JIMHENHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU. Perenne cucteM AByX ypaBHEHUH, OJTHO
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U3 KOTOPBIX JHMHEWHOE, a JIpyroe — BTOpoi creneHu. ['paduyeckas MHTEpHpeTaus
CHUCTEMBI YPABHEHUH C JIByMS IEPEMECHHBIMU.

Pelienrie TEKCTOBBIX 3a/1a4 AIreOpandecKuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHEMHBIX HEPABEHCTB C OJHOM IepeMeHHoW. PemeHue cucrem
JUHEHHBIX HEPABEHCTB C OJIHOM mepeMenHoi. KBaapaTHeie HepaBeHcTBa. ['padmyeckas
MHTEPIpPETALIs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DyHKUMHA
KBanpatnunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapadosa, KoopAuHATHI BEPITHHBI
1apaboJIbl, 0Ch CHMMETPHH ITapa0OJIbI.
I'padpuxn yHkumii: y= x,y= x+b,y= /x,y=x3
y =x, y =[x
U UX CBOMCTBA.

YuciioBble 0CIeI0BATEIbHOCTH U IIPOIPECcCHu

[loHATHE YHCIIOBOM  MOCIEAOBATEIBHOCTU. 3aJaHUE  IOCIENOBATEIbHOCTH
peKyppeHTHOM dhopmyioii u Gpopmysoit N-ro yieHa.

Apudmernueckass u reoMmerpuyeckas rmnporpeccuu. Dopmynsl N-To  YiieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YICHOB.

N300paxkeHne 4ieHOB apu(PMETHUECKON U TEOMETPUUECKOIN MPOTrpeccuil TouKaMu
Ha KOOPAMHATHOM TIUIOCKOCTH. JIMHEWHBIA W HSKCIOHEHIHAIbHBIM pocT. CIOKHbIE
IIPOLICHTHI.

HHPEAMETHBIE PE3YJIBTATBI

[IpenMeTHple  pe3yibTaTbl ~ OCBOGHHMsSI ~ NpOrpaMMbl  ydyeOHOro  Kypca
K KOHILy 00y4yeHust B 7 Kjacce:

Yucjia v BbIYUCTEHUS

BrImonHsTh, coueras yCTHbIE M TUCbMEHHbBIE TPUEMBI, apuMeTHIecKue IeHCTBUS
C palMOHAIbLHBIMU YUCJIaAMHU.

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAXKEHUM, TPUMEHSITH Pa3HOOOpa3HBIE CIIOCOObBI
Y MPUEMBI BBIYUCIICHHUS 3HAYCHHUM APOOHBIX BBIPAKEHUH, COACPKAIINX OOBIKHOBEHHBIE
U JIECATUYHbIC TPOOHU.

[lepexoauTe OT oaHOW (OpPMBI 3amUCH uHcesl K Jpyroi (mpeoOpa3oBbIBATh
JECATUYHYIO JpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH
B OECKOHEUYHYIO JICCATUIHYIO IPOOB).

CpaBHUBATH U YNOPSAI0YUBATH PAIIMOHAIBHBIC YHCIIA.

OKpyIJIsTh ynca.

BBIMOMHATE NPUKUIKY W OIEHKY pe3yjbTaTa BBIYMCICHUM, OIEHKY 3HAYCHUMU
YUCJIOBBIX BBIPAKCHUN. BBIMOMHATH ACUCTBHUS CO CTEMEHSIMU C HaTypaJlbHBIMU
MOKa3aTeJsIMHU.

[IpuMeHsATh TPU3HAKK ACITMMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIU HaTypalbHBIX
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YHCCII.

PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3aa9H, CBSI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPOIOPIMOHATLHOCTRIO  BEJIMYUH, MPOICHTAMH, HWHTCPIPETUPOBATh PE3YJIbTAThI
pEIICHUS 3a7a49 C YYETOM OTPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPHUBACMBIX
OOBEKTOB.

Auredpanyeckue BbIPAKeHU s

Hcnonb3oBaTh anreOpanvyeckyl0o TEPMHUHOJIOTHIO W CHUMBOJIMKY, MPUMEHATH €€
B IPOIIECCE OCBOCHUS yUeOHOI0 MaTepuania.

Haxogute 3HaueHuss OyKBEHHBIX BBIPAKECHHI TMpU 3alaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

Brinonuars npeoOpa3oBaHusl LEIOrO BBIPAXKEHUS B MHOTOYJIEH MPHUBEICHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BrINOMHAT YMHOXEHHE OJHOYJICEHA HA MHOTOYIEH U MHOTOWJIEHA Ha MHOTOYJIEH,
MPUMEHSTH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcynecTBIATh pa3a0KeHNE MHOTOWICHOB HA MHOKHUTENH C TIOMOIIbIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXXHTEJs, TPYNIUPOBKU CJaraeMblX, MPUMEHEHUs GopMy
COKPaIIEHHOTO0 YMHOKEHHSI.

[IpumeHnsaTy npeoOpa3oBaHUST MHOTOUYJICHOB JUISl PEIICHUS Pa3IMYHBIX 3aj]ad
13 MaTEMATUKH, CMEKHBIX TIPEAMETOB, U3 PEabHON MPAKTUKU.

HUcnonws3oBaTh  CBOMCTBA  CTENEHEM C  HATypaJlbHBIMM  IMOKAa3aTEISIMU
JUTs IpeoOpa3oBaHMs BEIPAKEHUN.

YpaBHeHMs M HEPABEHCTBA

Pemrars nuHeliHbIE YpaBHEHUS C OHOU IIEPEMEHHOM, PUMEHSA IPAaBUIIA MIEPEXOAA
OT MCXOJHOIO YpPaBHEHHs K PAaBHOCWIBHOMY eMy. IIpoBepsATb, SBIAETCS JU YUCIO
KOpPHEM YpPaBHEHUS.

[IpumensaTy rpaduyeckue METONbl MPH PEIICHUH JMHEWHBIX YpaBHEHUN U HX
CHUCTEM.

[TogOupaTe mpUMepkl Map YKCel, SIBISIOIUXCS PEIIEHUEM JIMHEMHOTO0 ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TIpadUK JMHEHMHOrO ypaBHEHHUS C IABYMs
MEePEMEHHBIMU, MOJIb3YSCh TPapUKOM, NPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pewmars cucTeMbl IByX JIMHEHHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBisaTe U pemarh JUHEMHOE YPABHEHUE WM CHUCTEMY JIMHEMHBIX YPAaBHEHUU
[0 YCJIOBHUIO 33Ja4d, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadd
IIOJIyYEHHBIN pE3yJIbTAaT.

DyHKUMHU
N300pakaTh Ha KOOPAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATAaM, JIy49d, OTPE3KH, WHTEPBAJIbI, 3aMUCHIBATh YHUCJIOBBIE MPOMEKYTKH
Ha anre0pandeckoM si3bIKe.
OtMmeyaTh B KOOPJIMHATHOH TUIOCKOCTH TOYKH IT0 3aJaHHBIM KOOPINMHATAM, CTPOUTH
rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpadux GyHKIUU Y = |X|.
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OnuceiBaTh ¢ MTOMOIIBIO (PYHKIIMI W3BECTHHIE 3aBUCUMOCTU MEXIY BEIUYMHAMHU:
CKOpPOCTb, BpEMS, PAacCTOSHHE, LIEHA, KOJIMYECTBO, CTOMMOCTh, MPOU3BOAUTEIBHOCTD,
BpeMsl, 00BEM paboTHI.

Haxonuth 3HaueHne (PyHKIIMU 110 3HAUCHUIO €€ apryMEHTa.

[lonumate rpaduyeckuii crnoco0 TMpeACTaBiICHUS M aHaIM3a HMHPOpPMAIIUH,
U3BIIEKATh U WHTEPIPETHPOBATh MHPOpPMAINIO U3 TPa(UKOB peabHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpenMeTHBIE pe3yibTaTBl OCBOCHHS MPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce:

Yuciia 1 BLIYMCICHUSA

Hcrnonbs30BaTh Ha4albHBIE MIPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIIBHBIX YHCEIl
JUI CpaBHEHMs, OKPYIJIEHHS U BBIYHUCICHHM, M300pa)xkaTb JEHCTBUTEIbHBIC YHUCIIA
TOYKAMH Ha KOOPAUHATHOMN IPSIMOM.

[IpuMeHATh TOHATHE apU(PMETUUYECKOTO KBAaIPaTHOrO KOPHsS, HAXOJIUTh
KBaJIpaTHbIE KOpPHHU, HCIOJb3Yys MPU HEOOXOAUMOCTH KAJIbKYJSATOP, BBIIOJIHATH
peoOpa3oBaHusl BBIPAXKEHUM, COAEpKAIMX KBaJpaTHbIE KOPHU, MCIIOJb3Yys CBOMICTBa
KOpHEMN.

Hcnonb30Bath 3anMcy OOJIBIIMX U MAJIBIX YKCEN C MOMOIIBIO JECATUYHBIX IpoOei
u crenenen yncna 10.

AJiredpanyecKkue BbIPpaKeHU s

[IprMeHsTh TOHSATHE CTENEHHU C 1I€JIBIM TTOKa3aTeIeM, BBITIOJIHSITh MPeoOpa3oBaHus
BBIPAKECHUH, COJIEPKAINX CTEIIEHU C L[EJIBIM MTOKA3aTEeJIEM.

BBINOMHATE  TOXKIIECTBEHHBIC MPEOOpa3OBaHUSI  PAI[MOHAIBHBIX  BBIPaKCHUI
Ha OCHOBE MPaBWJI JICUCTBUI HaJl MHOTOWICHAMH U alre0pandyecKuMu JpoOsMHu.

PackiianpiBaTh KBaApaTHBINA TPEXUIIEH HA MHOKUTEIH.

[IpuMenaTp mpeoOpa3oBaHMsl BBIPpAKCHUH JUIsI PEIICHUS Pa3IMYHBIX —3a7ad
W3 MAaTEMAaTHKH, CMEXHBIX TPEIMETOB, U3 PEaTbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemrare JsMHENHBIE, KBAaJpaTHBIE YPABHEHHS M PALMOHAIBHBIE YPaBHEHMS,
CBOJAILMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMS IIEPEMEHHBIMM.

[IpoBoauTH MpOCTENIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPaBHEHUW, B TOM
4yucjie ¢ TMpUMEHEHHuEM Tpaduueckux TMpeAcTaBiIeHU (yCTaHaBIMBaTh, MUMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUM PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U IIPOYEE).

[TepexoauTs OT cioBecHOU (HOPMYJIMPOBKHU 3a7auM K €€ anreOpandecKord Mojean
C IIOMOINIBIO COCTABJICHUSI YPAaBHEHUS WJIM CHUCTEMbl YPAaBHEHUM, MHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a41 I10JyYECHHBIN pe3yJIbTar.

[IprMeHSITh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JJISI CPABHEHMS, OLIEHKH, pEIIaTh
JMHEWHBIC HEPABEHCTBA C OJHON MEPEMEHHOM W MX CHCTEMBI, JaBaTh I'PaPUUYECKYIO
WJUTIOCTPALIMIO MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DYyHKUMHA

[loHumath M UCHONB30BaTh (PYHKIMOHANbHBIE MOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), OMPENCNATh 3HAuYeHHEe (PYHKUUU 10 3HAYCHHUIO
apryMeHTa, OINpeIeTsTh CBOWCTBA (DYHKIIUU MO €€ rpaduKy.

CtpouTts rpaduku 3J1eMEeHTapHbIX (QYHKLINN BUJA:

O=0,0=020=030=+0,0 = | ]],orichiBaTh CBOMCTBA WOTRH ()yHKITHH

o e€ rpaduxy.

[IpenMeTHBIE pe3yibTaTBl OCBOCHHS MPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

Yucjia ¥ BbIYMCTIEHUS

CpaBHI/IBaTb " YIIOPpAAOYHBATH PAlIMOHAJIBHBIC U HPPAINOHAJIbHBIC YHCJIA.

BrinonHaTe apI/I(bMCTI/I‘ICCKI/Ie IIGfICTBPIH C panuoOHAJIBHBIMHU YHCJIaMH, COUYCTasd
YCTHBIC W IIHCBbMCHHBIC HpI/IéMBI, BBIIIOJIHATE BBIYHUCIICHHUA C HPPAlUOHAJIbHBIMHA
qHuCJIaMU.

HaXOI[I/ITB 3HAQYCHUS CTEICHEH C OECJIbIMHU ITOKA3aTCIIIMHU U KOpHeﬁ, BBIYUCIIATH
3Ha4YCHMUA YHCJIOBBIX BBIpa)KCHHﬁ.

OprFJBITB I[CﬁCTBHTGJIBHBIG qHuciia, BBIITOJIHATD IIPUKUAKY  pPC3yjibTaTa
BBI‘-II/ICJIGHI/If/'I, OICHKY YHMCJIOBBIX BBIpa)KeHHﬁ.

YpaBHeHMs 1 HEPABEHCTBA

Pemrars nuHEVHBIE M KBAaJpaTHBIC YPAaBHEHUWS, YPAaBHEHUs, CBOJSIIMECS K HHM,
npocrTeiire ApoOHO-palluOHANIbHBIE YPABHEHUS.

Pemars cucteMbl 1ByX JIMHEHWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE ABJIAETCS JIMHEUHBIM.

Pemate TEKCTOBBIE 33a/layu anredOpanvyeckuM CocoOOM C MOMOUIBI0 COCTaBICHUS
YPaBHEHMS WU CUCTEMBI IBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBoauTH MpoOCTENUIINE UCCIECAOBAHNS YPABHEHUM W CUCTEM YPAaBHEHUM, B TOM
quclie C MpPUMEHEHHEeM TIpaduyecKuX NpeCTaBlIeHUN (yCTaHaBIMBaTb, HUMEET JIH
ypaBHEHUE WM CUCTEMA YPaBHEHUM PEIICHNUs, €CII UMEET, TO CKOJIbKO, U ITpoYee).

Pemartp nuHeliHble HEpPaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, M300paxaTh pellieHue
HEPABEHCTB HA YMCIIOBOM NIPSAMOM, 3aIIUCHIBATh PELIEHNUE C IOMOLIBIO CUMBOJIOB.

Pemars cucremsl JIMHEWMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PELLIEHUE CUCTEMbl HEPABEHCTB Ha YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CHMBOJIOB.

Hcrons30BaTh HEPABEHCTBA MIPU PELLICHUM PA3JIMYHBIX 3a1a4.

DyHKUMHU

Pacno3naBath (QyHKIIMM W3yY4eHHBIX BHIOB. [loKa3piBaTh CXEMaTUYCCKU
pacrojioKeHUe Ha KOOPIWHATHOW IUIOCKOCTH TpaduKoB (QYHKIHMHA BUAA:

y= xy= x+b y= /x,y=ax?+bx+c,y=x3y=\x,y=|x
B 3aBHCHMOCTH OT 3HAYECHHM KOI(PPUIIMEHTOB, OMMUCHIBATH CBONCTBA (DYHKITUH.
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Crpouth W u300pakaTb CXeMaTHYeCKH TIpaduKu KBaJpaTUUHBIX (DYHKIUH,
OTHCHIBAaTh CBOWCTBA KBAIPATUUHBIX (YHKIUI MO X rpadukam.

PacnioznaBate kBampatuunyto ¢(yHKmuoo 1o (opmyse, MNPUBOAUTH IMPHUMEPHI
KBaJ[PaTUYHBIX (QYHKUIUN U3 peallbHOU KHU3HH, (PU3UKU, TEOMETPHH.

YucJioBbIC IOCJIEI0BATEILHOCTH M IPOrPecCUM

Pacnio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IIPOIPECCUU IIPHU Pa3HbIX
croco0ax 3a7aHusl.

BbINOMHATE BEIYHUCIEHUS C UCIIOJB30BaHUEM (DOpMYIT N-To uieHa apu(pMeTHIECKOM
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N WICHOB.

N300pakath 4ieHbI IOCIEA0BATEILHOCTH TOYKAaMH Ha KOOPIMHATHOM TIOCKOCTH.

Pewmars 3a1aum, CBSI3aHHBIE C YUCIOBBIMU ITOCIEN0BATENBHOCTAMH, B TOM YHCIIE
3aJ1aui U3 peabHOM JKU3HHU (C UCTIOIBb30BaHUEM KAJIBKYIIATOPA, IU(POBBIX TEXHOJIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KITACC
HanmenoBanue paszgena  [KonnuectBo OcHoBHOE OcHOBHBIE BUIBI ICATEIBHOCTH 00YYAIOIINXCS
(TemnI) Kypca 4acoB CoJIepyKaHUe
Uucna v BBIYUCIICHHUS. 25 [lonsitue CucreMaTu3upoBaTh U 000ramaTb 3HAHUA
PanmonanbHble uncna PalMOHAIBHOTO YKCIIA. | 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.
Apudmernueckue CpaBHMBATBH M YHOPSIA0YHUBATH APO0H, TPeoOpa30BbIBas
NEeNCTBUS IpU HEOOXOAUMOCTH JECATHYHbIE APOOU B OOBIKHOBEHHBIE,

C pallMOHATBHBIMU
yuciamu. CpaBHEHUE,
YIOPSAI0YNBAHUE
palMOHAIbHBIX YUCEIL
CrerneHb

C HATypaJbHbIM
MOKA3aTeJIEM.
Pemienne 0CHOBHBIX
3a/1a4 Ha JIpodu,
MPOLICHTBI

U3 peIbHOUN
MPAKTUKHU.

[Ipr3HaKu JEIMMOCTH,
Pa3JIOKEHHUS

Ha MHOKUTEIIN
HaTypaJbHBIX YHCE]I.

OOBIKHOBEHHBIE B JICCTUYHBIE, B YACTHOCTU B OECKOHEUHYIO
JECATHYHYIO IPOOb.

IIpuMeHATH pa3HOO0pa3HbIe CIOCOOBI U MPUEMBI
BbIYHCJIEHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUI],

COJIep KaIluX OOBIKHOBEHHBIE U JIECATUYHBIC IPOOU:
3aMEHATh MPH HEOOXOAUMOCTH ACCATUUHYIO IPOOH
OOBIKHOBEHHOM M OOBIKHOBEHHYIO JIECSITUYHOM, MPUBOIUTH
BBIpaKEeHHE K popMe, Hanboliee y100HOM /715l BBIYUCIICHU,
npeoOpa3oBbIBATH IPOOHBIC BHIPAYKEHUSI HA YMHOKEHUE U
JIeJICHUE ECITUYHBIX APOoOeh K ICUCTBUSIM C IIEIbIMU
YHCIaMH.

IIpuBOAUTH YK C/I0BBIE U OYKBEHHbIE PUMEPBI CTEIICHU
C HATYpaJIbHBIM MOKA3aTEIeM, OOBICHSSI 3HAUCHUS
OCHOBAHHS CTCIICHM U MOKa3aTelsI CTEIICHH, HAaXOAUTh
3Ha4YCHUS cTereHel Buaa a" (a — mo0oe parMoHaaIbHOe
YKCIIO0, N — HATYPaJIbHOE YUCIIO).
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PeasibHbIe
3aBucuMocTH. [ Ipsmas
1 oOpaTHas
IIPONIOPLIUOHAIIBHOCTH

IMoHuMAaTh CMBICIT 3aMKUCH OOJBIINUX YUCET C TOMOUIBIO
JECATUYHBIX Ipo0eii u creneneit uncna 10, npuMeHATb ux
B PEAJIbHBIX CUTYaIUX.

IIpuMeHATH NPU3HAKYU AETUMOCTH, PA3JI0KEHUS Ha
MHO>KHUTENIA HaTypaJbHbIX YUCE.

Pemars 3a1a4m Ha 4acTH, MPOLIEHTHI, TPOIIOPILIUH,

Ha HaxoXAeHHe ApoOu (MPOLIEHTA) OT BEIMYUHBI U
BEJIMYUHBI 110 €€ ApoOu (MIPOLEHTY), APOOH (MPOIIEHTA),
KOTOPBIN COCTABIISIET OJIHA BEJIMYUHA OT JIPYTOM.
IIpuBoauTH, pa30UpaTh, OLEHUBATH PA3INYHBIE PEIICHUS,
3aMKCH PEUIEHUI TEKCTOBBIX 3a/1ay.

Pacno3HaBaTh M 00BACHATH, ONUPASCh HA ONPEICICHUS,
IPsIMO MPONOPLUUOHAIBHBIE U 00PATHO MPONOPLIUOHAIBHBIE
3aBHCHUMOCTH MEXY BEJIMUYUHAMU; PUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 peajJbHOT0 MUPA, U3 APYIUX yUEOHBIX
IIPEIMETOB.

PemaTh npakTHKO-OPUEHTUPOBAHHBIE 33/1a4U Ha APOOH,
IPOLEHTHI, IPSIMYIO U OOPAaTHYIO MPOMOPLHUOHATIBHOCTH,
IPONOPLUU

AnreOpanueckue
BBIPKEHUS

27

bykBeHnHbie
BBIPAKCHUS.
IIepemeHHBIE.
Honyctumele
3HAYEHMUS
MIEPEMEHHBIX.
DopMyIbI.

Ogaanersb anredOpanvyeckoil TEpPMUHOJIOTUENW U CUMBOJIMKOMH,
NPUMEHSTH €€ B TIPOIIECCe OCBOCHHS yUeOHOTO MaTepuara.
HaxoanTh 3HaueHUs1 0yKBEHHBIX BHIPAKCHUM TIPU 33JJaHHBIX
3HAYCHUSAX OYKB; BBIMOJHATH BEIYUCICHUS IO (hOpMYyJIaMm.
BoInosHATH peoOpa3oBaHus 11E710T0 BBIPAKECHUS

B MHOTOWICH MPUBEJICHUEM MOJO00HBIX ClIaraeMbiXx,
PACKPBITHEM CKOOOK. BBINOIHATH YMHOKEHHE OJTHOYJICHA
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[IpeobOpazoBanue
OYKBEHHBIX
BBIPAKECHUM,
pPacKphITHE CKOOOK U
MIPUBEICHUE

HOILO6HI>IX cJiaraCMbIX.

CBolicTBa cTCIICHU
C HaTypaJbHbIM
MoKa3aTesIeM.
MHOTro4JICHBI.
CnoxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopmyJibl
COKPAIEHHOTO
YMHOKECHHUS.
Paznoxenne
MHOT'OYJICHOB
Ha MHO>KUTEITHN

Ha MHOTOYJIEH U MHOTO4JIEHa HAa MHOTO4ICH, IPUMEHSTh
(opMyJIbI KBajipaTa CyMMBI U KBaJIpaTa pa3HOCTH.
OcyumecTBJIATH pa3yioKEeHUE MHOTOWICHOB HA MHOKHUTEN
MyTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOKUTEIIS,
npuMeHeHus1 (OpPMyJITbl Pa3HOCTH KBaJAPaTOB, GOPMYIT
COKpAILLEHHOIO YMHOKCHUS.

IIpumeHnsaTH Mpeodpa3oBaHNE MHOTOWICHOB JJIsl pELICHUS
pa3IMYHbBIX 33]a4 U3 MAaTEMATUKH, CMEKHBIX [TPEMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMUTBCS C HCTOPHEH PAa3BUTUSI MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCWJIBHOCTh
YPABHEHHUM.
JInnerHoe ypaBHEeHUE

PemiaTes TMHEHHOE YpAaBHEHUE C OJHOM MIEPEMEHHOM,
NMPUMEeHs s MPABWJIA TIEPEX0Ja OT UCXOJAHOTO YPAaBHEHUS
K paBHOCUJILHOMY eMy Oosiee mpoctoro Bujaa. [lposepsTs,
SIBJISIETCS JIA KOHKPETHOE YMCJIO KOPHEM YPABHEHMUSI.
IHox0upaTs NpuMepsI Nap YUCEI, ABJISIIOIIUXCS PEIICHUEM
JIMHEVMHOTO YPAaBHEHHS C JBYMS IIEPEMEHHBIMM.
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C OJTHOM ITIEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEeHUU. Pemenne
3a/1a4 € MOMOUIBIO
YPaBHEHHUM.
JIuneliHoe ypaBHEHHE
C ABYMs
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema aByx
JIMHENHBIX YPABHEHUN

CTpouth B KOOPIMHATHON TJIIOCKOCTH TpaduK JTUHEHHOTO
ypaBHEHUS C IBYMs IEPEMEHHBIMH; MOJb3YsICh TpapuKoM,
NPUBOAUTH MPUMEPbI PELUICHUS YPABHEHUS.

HaxoauThb penieHue CUCTEMBbI ABYX JUHEWHBIX YPABHEHUMN
C ABYMS IIEPEMEHHBIMU.

CocraBjsiTh 1 pemiaTh YpaBHEHUE WA CUCTEMY
YPAaBHEHMM 110 YCIIOBUIO 3aa4H, UHTEPIIPETUPOBATD

B COOTBETCTBHM C KOHTEKCTOM 314X ITOJTYyYECHHBIN
pe3yabTat

C AByMS
NEPEMEHHBIMU

Koopaunatsl u rpaguxmu. 24 Koopannara Toukn HN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,

OyHKIMH Ha psAMOM. UHCIIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAMHATAM, JIYYH, OTPE3KH,
MIPOMEXKYTKH. MHTEPBAJIbL; 3aIUCHIBATh UX Ha alreOpanuecKkoM sI3bIKe.
Paccrosinne mexy OTMeyaTb B KOOPAMHATHOM IVIOCKOCTH TOYKH 110
JBYMSI TOUKaMH 3a/IaHHBIM KOOPJAMHATAM; CTPOUTH rpa)MKH HECTOKHBIX
KOOPJMHATHOU 3aBHCHUMOCTEH, 3a/1aHHbIX (POpPMyJIaMH, B TOM YHCIIE
IPSIMOIA. C TTOMOIIIBIO U(PPOBBIX JTA0OPATOPHUH.
IIpssmoyronbHas IIpuMeHsATH, M3y4aTh NPEUMYLIECTBA,
CUCTEMA KOOPIUHAT HHTEPNPETHPOBATH I'padrueckuii crnocoO npeAcTaBICHUsS
Ha MJIOCKOCTH. U aHaJIM3a Pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
[Tpumepsl rpadukoB, OcBauBatp nousTue GyHKIUHU, OBJIA/I€BATH
3aJJaHHBIX (GYHKIIMOHATBHOU TEPMUHOJIOTHEH.
bopmynamu. Pacno3naBath JinHeiHYI0 QyHKIMO Y = kX + b,
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Yrenue rpadukos
peaTbHBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHKIus.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HaYCHUN

K03 durmeHToB K u b.

Ctpouthb rpadguku nuHeHHONW GyHKINU, QyHKIHHA Y = | X|.
Hcnoab3oBath HUPPOBBIE PeCypPChI Ul IOCTPOCHHUS
rpadukoB pyHKINN U U3y4EHUS] UX CBOICTB.

[IprBOIUTH IPUMEPHI IMHENHBIX 3aBUCUMOCTEN B PEAJIBHBIX
IIpoLeccax U sIBICHUAX

[Toctpoenue rpaduka
JUHENHON QyHKIUY.
['padux pyHkmM
y =lx|
[ToBTOpeHue u 06001IEeHNE 6 [ToBTOpEHME Bri0upaTh, IpUMEHSATH OLIEHUBATH CIIOCO0OBI CPABHEHHUS
OCHOBHBIX TOHATHN YHCeJ, BBIYUCIICHH, TPeoOpa30BaHUil BHIPAXKCHHUI,
Y METOJIOB Kypca pelLIeHUs] YPaBHEHUH.
{ xnacca, 0000IIIeHE OcyniecTBJIASTH CAMOKOHTPOJIb BHITIOJIHEMbBIX ICHCTBUHN U
3HAHUUN CaMOINPOBEPKY Pe3yJibTaTa BHIYUCICHHM, TPeoOpa30BaHUI,
IIOCTPOCHUH.
PemiaTe 3a7a4m U3 peajgbHON )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUSA ISl PeIIeHUs 3a]1a4 U3 APYTUX
IPEIMETOB.
Pemath TeKCTOBBIE 32/1a41, CPABHUBATH, BLIONPATh
CIoCco0ObI PEIICHUA 3a]]a4n
OBILEE KOJIMYECTBO 102
UYACOB I10 ITPOTPAMME
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8 KJIACC

HanmenoBanue paznena  |[KoaudecTBo OcHoBHOE OCHOBHBIC BUJIBI ICATEIHHOCTH 00YJaIOIINXCS
(Temel) Kypca 4acoB COJIEpKaHUE

Yucla v BEIYUCIICHUS. 15 KBagpartHblii KOpEHb @DopMyJTHPOBATH ONPeAeSieHre KBaIpaTHOTO KOPHS

KBagpaTHbie KOpHU u3 uncia. [loustue U3 yucia, apuMEeTUYeCcKoro KBapaTHOro KOpHSI.
00 UppaloOHAILHOM IIpuMeHATH Olepannio U3BICYEHUS KBAIPATHOTO KOPHS
yucJie. JlecaTuunbie 13 YKCia, HCMOJIb3YS [P HEOOXOAUMOCTH KAJBLKYJISTOP.
PUOTHKEHUS OueHuBaTh KBaJIpaTHBIE KOPHU LIETBIMU YUCIAMU U
HUPPALMOHATIbHBIX JNECATUYHBIMU JIPOOSIMHU.
qrCell. CpaBHUBATH U YNOPAJA0YUBATH PAllUOHATILHbBIC U
JlelicTBUTENbHBIC WppalrOHaIbHbBIC YUCIIA, 3AIIUCAHHBIE C TIOMOIIBIO
yucia. CpaBHEeHHE KBaJpaTHBIX KOPHEM.
JIENCTBUTEIBbHBIX HccnenoBatb ypaBHEHUE X% = a, HaXOJIUTh TOYHBIE U
qrcell. npuOmmKEHHBIE KOpHH TTpH & > 0.

YpaBHeHUE BHIA
X? = a.
CsoiicTBa
apu(MeTHIeCKUX

KBaJPaTHBIX KOPHEU.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKCHU,
COJIEpIKalUX
KBaJIpaTHbIE KOPHU

HccaenoBath ¢BOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE DKCIIEPUMEHTBHI C UCIIOJIBb30BAHUEM KAJIBKYJISATOPA
(koMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOPHEH; IPUMEHSTh UX I TPeoOpa30BaHUs BBIPAKCHUH.
BoInoJHATH NPeodpa3oBaHMsI BEIPAKEHUH, COAEPIKAIINX
KBaJpaTHbIE KOPHU. BeIpaxaTh nepeMeHHbIE

U3 TEOMETPUUECKUX U (Pu3ndecKkux Gopmyi.

BoerunciasaTh 3HAYEHUA BBIPAXKECHUH, COAEPKALLNX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3YS ITPU HEOOXOJUMOCTH
KQJIBKYJIATOP.
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Hcnoab3oBaTh B XO€ pELICHU 3a/1a4 JJIEMEHTapHbIE
MPEACTABIICHHUS, CBA3aHHBIE C TPUOIMKEHHBIMY 3HAYECHUAMHU
BEJIMYMH.

3HAKOMUTBHCS ¢ HCTOPHENH Pa3BUTHA MAaTEMATUKU

Yucia v BEIYACIICHUS. CremneHsb ¢ LeNbiM DopMyJTHPOBATH ONPeAeIeHHe CTEIIEHU C LEJIbIM
CreneHsb ¢ LeabIM IIOKA3aTEIIEM. IIOKa3aTeJIEM.
II0Ka3aTesIeM CrangapTtHas 3a1uch IpeacTraBiasiTh 3aMHUCh OOJBIINX U MAJIBIX YUCEIT
qUCIa. B cTaHAapTHOM BHjie. CpaBHMBATB YKCIIA U BEJIMYHUHBI,
Pa3mepsl 00bEKTOB 3allMCaHHbIE C UCIIOJb30BaHneM creneHu 10.
OKPY’KaroILero Mupa Hcnonb3oBaTh 3a1MCh YMCE B CTAHAAPTHOM BHUJIE
(OT BIIEMEHTapHBIX JUTSL BBIPQXKEHUSI pa3MEPOB OOBEKTOB, JJIUTEIbHOCTH
YaCTUIL] IIPOLIECCOB B OKPYXKAIOILIEM MUPE.
J10 KOCMUYECKHUX DopMyJIMPOBaTh, 3ANIMCHIBATH B CUMBOJIMYECKO# opme
00BEKTOB), U WIJIIOCTPUPOBATH IPUMEPAMHU CBOICTBA CTENIEHU
JUTUTEIIBHOCTD C LEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpumMeHsATH CBOMCTBA CTENEHU JJI TPeoOpa30BaAHUS
B OKPYJKaIOIIEM MUPE. | BBIPAKECHUH, COACPIKAILINX CTEIICHU C LIEJIBIM [IOKA3aTENEM.
CBoiicTBa CTEICHU BbInoJHATH AeliCTBUS C YUCIIaMU, 3alTMCAaHHBIMU
C LIEJIBIM ITOKA3aTENEM | B CTaHJIapTHOM BUJE (YMHOKEHUE, IETICHNE, BO3BEICHUE
B CTCIICHB)
AnreOpanyeckue KBagpartublii Pacno3HaBaTh KBaJIpaTHBIN TPEXWIEH, YCTAHABIIUBATD
BbIpaXkeHMs1. KBagpaTHbIi TPEXUJIEH. BO3MOKHOCTb €T0 PA3JIOKEHN HA MHOKHUTEIIH.
TPEXWIECH Paznoxenue PackiaaabiBaTh HA MHOKHMTEJIM KBAIPATHBIA TPEXUIICH
KBaJIpaTHOTO C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
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TpEXUJICHA
Ha MHOXXUTEIN

AnreOpanueckue
BBIPAKCHUSI.
Anrebpanueckas qpoOb

15

AnreOpanueckas
npo6b. JlomycTumbie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIIUX

B ajredpanyeckue
BEIPKEHUSI.
OCHOBHOE CBOWMCTBO
anreopandecKou
npobu. CokpaliieHue
JpOOeH.

Cnoxxenue,
BBIYHUTAHNE,
YMHO>KEHUE U JICJICHUE
anredpanvecKux
JpOOeH.
IIpeoOpazoBanue
BBIPAKCHU,
COJIepIKaIIuX
areOpandeckue
npodu

3anuceiBaTh anredpanydeckre BelpaxkeHus. Haxonurb
001aCTh ONpEENICHNUs PallMOHAILHOTO BBIPAXKEHUSI.
BbInoIHATH YKCIIOBBIE OJCTAHOBKH U BBIYMCJIATH
3HaYeHHue APoOU, B TOM UKCIIE C TOMOUIBIO KAJIBKYJISITOPA.
®opMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU 1 MPUMEHSITh €ro AJid IpeoOpa3oBaHusl IPOOEH.
BbInoJaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUHN I PELICHUS
3aja4. Belpa:kaTs nepeMeHHble U3 Gopmy (puU3nIecKux,
reOMETPUUYECKUX, ONUCHIBAIOIINX ObITOBBIE CUTYAIUH)
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YpaBHEHMS U HEPaBEHCTBA.
KBanpaTtHbie ypaBHEHUS

15

KBagpartnoe
ypaBHeHue. Henomnnoe
KBaJIpaTHOE
ypaBHeHnue. opmyna
KOPHEHN KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBajipaTHbIE YPaBHEHUSI.
3anuceiBaTh (OPMYJTy KOpPHEN KBAJAPATHOIO YPABHEHUS;

pemiaTb KBaAPaTHbIC YPABHCHUHA — ITOJIHBIC M HCITIOJIHEBIC.

IIpoBoauTs MpocTeiinue UccJieI0BAHUA KBaIPATHBIX
YPaBHEHUM.

Pemath ypaBHeHUs1, CBOASAIIUECS K KBaJAPATHBIM,

C TOMOIIIBIO MPEe0OPa30BaHUIN U 3aMEHOUN IEPEMEHHOM.

Pelienue ypaBHEHUI, Habuaronath 1 aHAJIU3UPOBATH CBSI3b MEXK/Yy KOPHSIMH U
CBOJISALLIAXCS KO3 duUllieHTaMU KBaJIpaTHOTO YpPaBHEHUS.
K KBAJIPATHBIM. ®opmyaupoBath Teopemy Buerta, a Taxoke oOpaTHYIO -
[Ipocreitmme npoOHO- TEOPEMY, IPUMEHSTH 3TU TEOPEMBI JJIsSI PELICHHUS
paloHaIbHbIC 3a/1a4.
ypaBHEHUSI. PemiaTh TekCTOBBIE 3a]aUM AITEOPAUYECKUM CIIOCOOOM:
PelieHre TeKCTOBBIX NEPEXOAUTH OT CIIOBECHOH (POPMYIMPOBKU yCIOBHUS 3a]a4H
3a/1a4 C MOMOUIBIO K aJIreOpanyecKoi MOJENIH MYyTEM COCTABIICHUS YPAaBHEHHS;
KBaJPaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATH
YpaBHEHUH pe3yibTar.
3HAKOMUTBCS C UCTOPHEH Pa3BUTHUS aIreOpbl
YpaBHEHUsI U HEPABEHCTBA. 13 Jlunelinoe ypaBHEHUE Pacno3naBaTh JTMHEHHbIC YPAaBHEHUS C IBYMS
CucrtemMbl ypaBHEHUN C AByMS EPEMEHHBIMU.

IIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peLIeHUs ypaBHEHUN
B LIEJIBIX YHCJIAX.
Pewenue cucrem nByx
JIMHEWHBIX YPABHEHUH

CrpouTtsh rpaduku TMHEHHBIX YPaBHEHUIA, B TOM YUCIIE
HUCIO0JIb3YH HU(POBLIE PEeCYPCHI.

Pasiuyarh napajenbHble U NEPECEKAIOIINECS IIPSIMBbIE
10 UX YPABHECHUSM.

Pemiate crucTeMbl IBYX JIMHEWHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU NOJCTAHOBKOU U CIIOKEHUEM.
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C AByMS
MIEPEMEHHBIMHU.
[Ipumeps! permeHus
CUCTEM HEJTMHEHNHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaIus
YPaBHEHMUS C IBYMsI
MEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YpaBHEHUH C IBYMsI
MIEPEMEHHBIMU.
Peuienune TeKCTOBBIX
3a7a4 C TOMOILBIO
CUCTEM YpPaBHEHUI

Pemiathb mpocTenmme CUCTEMbI, B KOTOPBIX OJTHO

U3 YPAaBHEHUH HE SIBJISIETCS TUHEHHBIM.

IIpuBoauTh rpauYecKy0 HHTEPINPETALUIO PEIICHUS
YPAaBHEHMS C IBYMs IEPEMEHHBIMU U CUCTEM YPABHEHUI
C ABYMS IIEPEMEHHBIMU.

PemiaTh TeKkcTOBBIE 32/1a4U aNTeOpanyECKUM CIIOCOO0M

YpaBHEHHUSI U HEPABEHCTBA.
Hepasencrtpa

12

YHucnosble
HEpPABEHCTBA U UX
CBONCTBA.
Hepasencto ¢ onHOM
[IEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJTHOU
MIEPEMEHHON U UX
petieHue. CucTemsl
JIMHENHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATH NX HA KOOPAMHATHOM MPSMON, JOKA3BIBATH
anre0panvecku.

IIpMeHATH CBOMCTBA HEPABEHCTB B XOJIE PELLICHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YHUCIIOBOM MPSMOM.
PemaThb cucteMbl TMHEHHBIX HEPABEHCTB, M300paKaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YMCJIIOBOM MPSAMOM
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C OJTHOY IIEPEMEHHON
U UX pELIEHUE.

N3o0paxenue
pELIECHUS TMHENHOTO
HEPaBEHCTBA U UX
CUCTEM Ha YUCIOBOM
pSAMON
OyHKINUH. [lonsiTne pyHKIUU. Hcnoab3oBath (QyHKIMOHATBEHYIO TEPMUHOJIOTHIO U
OCHOBHBIE TOHSTHS OOnacTb onpefieNICHUsT | CHMBOJIHKY.
Y MHO>KECTBO BoruncasaTs 3HaueHus QyHKIUHN, 3aJaHHBIX POopMyTIaMu
3HAYEHUN (PYHKIIHH. (mpu HEOOXOAMMOCTHU UCIIONIB30BATh KAJIBKYJISATOD);
CriocoObI 3agaHus COCTABJIATH TA0JMIbI 3HAYEHUH QYHKIINU.
byHKIMH. Ctponth 110 TOUKAM rpauku QyHKIUN.
['paduk GyHKIIHH. OnucbIBaTH CBOMCTBA PYHKIIMU Ha OCHOBE €€
CaoiicTBa hyHKINH, rpaduyecKoro npeacTaBIeHusl.
UX 0TOOpaKeHue Hcnonb3oBaTh GyHKIIMOHATIBHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHMBOJIUKY.
HccaenoBathb npumMepsl rpadKoB, OTPAKAIOIIUX PeaTbHbIS
npotecchl U sijeHus. [IpuBoauTH NpUMepPHI MPOIECCOB U
SIBJICHUH C 3aJaHHBIMU CBOMCTBaAMHM.
Hcnonab30BaTh KOMNBIOTEPHbIE IPOrPaMMBbI
IS TIOCTPpOEHUs rpa@uKoB QYHKIUI U U3yYEHUS UX CBOMCTB
OyHKINH. UreHue u noCTpOCHUE Haxoauts ¢ nomMombio rpadguka QyHKIUY 3HaUCHUE OTHOM

UncnoBble GyHKINUN

rpadukoB QyHKIIHIA.
[Tpumeps! rpadukos

U3 paCCMATPUBAEMBIX BEJIMYHH M0 3HAYECHUIO IPYTOM.
B HecmokHBIX cilyyasx BhIPpaKaTh (POPMYJI0H 3aBUCUMOCTD
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dynxumi,

MCIKAY BCIIMYMHAMMU.

OTpaKaIOIINUX OnuceIBaTh XapakTep U3MEHEHUS OJHON BETUYUHBI
peabHbIE POLECCHI. B 3aBUCHMOCTH OT U3MEHEHUS JIPYTOil.
DOyHKIUH, Pacno3naBath BubI n3ydaeMbix GyHknmid. [loka3piBaTh
OIMCHIBAIOIINEC CXeMATUYECKH MOJIOKEHUE HA KOOPAUHATHON MIIOCKOCTH
TMPAMYIO X 00paTHYIO rpadukoB GyHKIMi BUaa:y = X2,y = X3, y = VX, y = |x]|.
HPOIOPHHOHAILHBIC Hcnonb3oBath GQyHKIHMOHANBHO-TPagHYeCKHe
3aBUCUMOCTH, UX NMpeACTABJICHHUSA JJISl PEIICHUS U UCCIEA0BAHUS YPABHCHUN U
rpadukmu. CHUCTEM YPABHCHHUI.
Fpa(bHK Q)YHKHHH ITpuMeHATH HU(PPOBBIE PECYPCHI IS TOCTPOCHUS

— 2 o
y =x. rpadukoB GpyHKINN
OyHKIUU

— w2 vy — 3
y =X,y =X,
y =%y = |x|;
rpaduyecKoe penieHue
YPaBHEHHUN U CUCTEM
YpaBHEHUH

[ToBTOpEeHUEe U 0000IICHNE IToBTOpEHNME BbiOupaTh, NPUMEHATDH, OLIEHUBATH CNMIOCOOBI CPABHECHUS

OCHOBHBIX IOHSITUHN U
METOJ/IOB KypcoB 7 1 8
KJ1acCOB, 0000IIIEHNE
3HAHUU

YuCell, BRIYMCICHUH, TPeoOpa30BaHuil BIPAKEHUH, PEILICHUS
YPaBHEHHUHU.

OcymecTBJIATH CAMOKOHTPOJIb BBINIOJIHSAEMbBIX IEMCTBUH U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHM, TPeoOpa30BaHUIT,
IIOCTPOCHUM.

PemiaTe 3a1a4u U3 peajibHOM )KU3HU, IPUMEHATDH
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MaTeMaTUYECKUE 3HaHUsI JIs peIIeHUs 3aa4 U3 IpyTux
MIPEIMETOB.

PemaTh TeKcTOBBIE 3212491, CDABHUBATh, BLIOMPATH
CIoco0bI pEelICHUs 3aJa4ul

OBILEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

102
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9 KJIACC

JeCATUYHbBIC TPOOH.
B3anmHO0 ogHO3HAYHOE
COOTBETCTBHUE MEKY
MHO>KECTBOM
JIECTBUTEIBLHBIX
YHUCEI U MHOKECTBOM
TOYEK KOOPAUHATHOMN
IPSIMOM.

CpaBHeHue
JICHCTBUTEIILHBIX YHCET,
apudMeTUIECKHe

HanmenoBanue paznena  |[KommuecTso OcHoBHOE OCHOBHBIE BUJIBI JICITELHOCTH 00YJarOIIUXCS
(Temnl) Kypca 4acoB coJiepyKaHue

Uucna v BEIYUCIICHUS. 9 ParmonansHele yncna, Pa3BuBaTh npejacTaB/ieHHs O YHCIAX: OT MHOXKECTBA

JleicTBUTENbHBIC YHCIIA VppanoHaIbHbIC HaTypaJbHBIX YHCEII 10 MHOYKECTBA JEUCTBUTEIbHBIX YU CE.
YHCIIa, KOHEYHBIE U O3HAKOMHUTBCH C BO3MOXHOCTBIO MPEICTABICHUS
OEeCKOHEYHBIE JIEUCTBUTEIHLHOIO YHCIIa KaK OECKOHEUHOU JIECATUYHON
JECATUYHBIC IPOOH. JpoOH, IPUMEHSITh JIECSITUYHbBIE TPUOTMKCHUS
MHoxkecTBO pPalMOHATBHBIX U UPPALMOHATBHBIX YUCEIL.
JEACTBUTEIbHBIX N300paxkaTh NeHCTBUTENBHBIE YMCIIA TOUKAMHU
YHCEll, KOOPJIUHATHOM MPAMOI.
JICACTBUTEIIbHBIC 3anuceiBaTh, CPABHUBATH M YIIOPSA0YMBATH
YHCIIa KaKk JIEMCTBUTEIILHBIE YHCTIA.
OECKOHEUHBIE BbINOJIHATH, COUETast yCTHBIE U MMCbMEHHbBIE PUEMBI,

apudmMeTHvecKue 1eiCTBUS C PAlMOHAIBHBIMU YUCIIAMU;
HAXOJAUTh 3HAUYCHUS CTEIICHEN C LEIBIMU MOKA3aTEIISIMU U
KOpPHEN; BBIYMCJIATH 3HAUECHUS YUCIIOBBIX BbIPAXKECHUM.
IHosyyuTs nmpeacraBjaeHue 0 3HAUYMMOCTH
JICUCTBUTEIBHBIX YHCEII B MPAKTUYECKOU AEATEIIbHOCTH
YyeJioBeKa.

AHAJIU3MPOBATH U [1€J1aTh BBIBO/bI O TOYHOCTH
MPUOIMKEHUS IEUCTBUTEIBHOTO YK CIIa IPU PEIICHU N
3a/1a4.

OKpyrJasTh JEHCTBUTEIIHHBIE YUCIIA, BHINIOJIHATD
NPUKHAKY PE3yJIbTaTa BBIYUCICHUN, OLEHKY 3HAYEHU
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JICUCTBUS

C ICICTBUTEIIbHBIMU
YHCIIAMHU.
[TpubmxéHHOE
3HAYEHUE BEJIMYUHEI,
TOYHOCTD
PUOIKEHHS.
OKpyrieHue 4ncel.
[Tpukuaka u oreHKa

YHCIIOBBIX BBIPAKEHUI.
3HAKOMUTBCS C HCTOPHUEH Pa3BUTHS MaTEMaTUKU

pe3yJIbTaTOB
BBIYMCIICHUN
YpaBHEHUsI U HEPABEHCTBA. 14 JIuneiinoe ypaBHeHue. | OcBamBaTh, 3alI0MMHATH U IPUMEHSATH rpauuecKue
YpaBHEHUS C OTHOM Pemenue ypaBHeHuit, METO/bI [IPU PELIEHUH YPAaBHEHUMN, HEPABEHCTB U UX
IIEPEMEHHOU CBOAIIMXCA CUCTEM.
K JIMHEHHBIM. Pacno3naBars 11e/1b1¢ U IPOOHBIC YPaBHCHHUS.
KBagparnoe Pemiats JinHelHbIC U KBA/IPATHbIC YPABHEHMS,
ypaBHeHue. Perienne YpaBHEHUS, CBOJAIIMECS K HUM, POCTEHIINE APOOHO-
YpaBHEHUH, palLMOHAJIbHBIE YPABHEHHS.
CBOAIIMXCA IIpensaratb BO3MOXHBIE CITIOCOOBI PEIIICHUS TEKCTOBBIX
K KBaJIPATHBIM. 3a/1a4, 00CYyKIaTh UX U PelIaTh TEKCTOBBIE 3a/1a4n
bukBagpartHbie pa3HbIMHU CIIOCOOAMHU.
YPaBHEHUSL. 3HAKOMUTBHCS C MCTOPHUEH PA3BUTHS MATEMATUKU
[Ipumeps! perenus

YPaBHEHUN TPEThEU
Y 4YETBEPTOU CTEIIEHEN
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pasoKeHUEM
Ha MHO>KHATEIIH.
Pemenune apoGHO-
palroHaIbHBIX
YPaBHEHHU.

Pemenue TEKCTOBBIX
3aJ1a4 ajareOpandecKuM
METOJIOM

YpaBHEHMS U HEPAaBEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHeHUE ¢ IBYyMs
MIEPEMEHHBIMU U €TO
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPABHEHUN
C IBYMsI
IIEPEMEHHBIMU U €€
peumenue. Pemenue
CHUCTEM JBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEICHHU.
['paduueckas
WHTEpIIpETaLMs
CUCTEMBI yPAaBHEHU I

C ABYMsI IEPEMEHHBIMHU.
Pemenune TekcToBBIX

OcBauBaTh U NPUMEHSATH IPUEMBI PEIICHUS] CUCTEMBI
JIBYX JTMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHHI, B KOTOPBIX OJIHO YPABHEHHE HE
SIBIISICTCS JIMHEHHBIM.

Hcnoan3oBatrh GyHKIMOHAIBHO-TpapUUecKue
IpeICTaBICHUS /17151 pellieHUs M UCCJIeJOBAHMSA YPaBHEHUN
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(GhopMYJIMPOBKY YCIOBHUS 33]1a4U K aaredpandeckoi Mojienu
NyTEM COCTaBIICHUS CUCTEMbI YpaBHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUI; HHTEPNPETHPOBATH
pe3yJbTar.

3HAKOMHTBCS ¢ HCTOPHUEI Pa3BUTHS MAaTEMATHKH
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3aJ1a4 aJIreOpanvaecKumM
crrocoOom

YpaBHEHHUSI U HEPABEHCTBA. 16 Yucnossle Yurarsb, 3alIUCHIBATH, IOHUMATh, HHTEPNPETHPOBATH
Hepasencraa HEPaBEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinoaHsaTh peoOpa3oBaHus HEPABEHCTB, HCIOJIb30BATh
JIuneiinbie JU1s1 TpeoOpa3oBaHusl CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPAaBEHCTBA Pacno3naBaTh TMHENHBIE U KBaIPATHBIC HEPABEHCTBA.
C OJIHOY IIEPEMEHHOMN Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucreMsl JINHEWHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJTHOU ITOJTyYEHHBIC PELICHUS.
IIEPEMEHHOMN U UX M300paxaTth pelIeHNE HEPABEHCTBA U CHCTEMBI HEPaBEHCTB
pelieHue. HAa YHUCJIOBOM MPSIMOM, 3alIMCHIBATH PEIICHUE C TOMOIIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U X Pemates KBaJpaTHbIC HEPABEHCTBA, UCIIOJIB3YS
penieHue. rpaduuecKue npeCTaBICHuUs.
I'paduueckas OcBauBaTh M IPUMEHATH HEPABEHCTBA IPU PELIEHUN
UHTEPIIPETALHS pa3IMYHBIX 33]a4, B TOM YHCJIE€ TPAKTUKO-
HEPaBEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIMHU 16 KBagparnunas Pacno3naBaTh BUbI U3y4aeMbIX (QYHKIIMIA;

bynkus, e€ rpaduk u
cBoricTBa. [Tapaboa,
KOOPIMHATHI BEPIITHHBI
napadoJibl, OCh

WLJIIOCTPUPOBATH CXeMAaTHYECKH, 00BSICHATH

PAacIoIOKEHUE Ha KOOPMHATHOU IJIOCKOCTH IpahuKoOB

ynxumii Buga: Y = kx,y = kx + b,y = _,y = ¥
X
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CUMMETPHUH MapadoIbl.

I'paduku pyHKUMA:
y = kx,
y = kx + b,
k
Y=
X
y =X,
y =X,
y =3x,
y = |x|

y = X3,y =X, Y = | x| B 3aBUCHMOCTH OT 3HAYCHHii
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.

Pacno3naBaTth KBaIpaTUUHYIO (PYHKIUIO IO POpMYJIE.
IIpuBoauTh NpUMeEPHI KBAAPATUYHBIX 3aBUCHMOCTEN
U3 peasIbHOM KU3HU, PUZUKH, TEOMETPHUH.

BoisiBisiTh 11 000011aTh 0COOCHHOCTH rpaduka
KBaJIpaTUYHOU PYHKIUU Y = ax? + bx + c.

CrponTh M N300paxkaTh CXeMATHYECKH rpaduKu
KBaJPaTUYHBIX (PYHKIIUI, 3aJaHHBIX (OPMYIIaMH BUA

y = ax,y =ax2 + q,y = a(x + p)2y = ax® + bx + c.
AHaJIM3UPOBATH M IPUMEHSTH CBOMCTBA N3YYEHHBIX
GYHKIUH 1715 X TOCTPOEHUS, B TOM YHCJIE C TIOMOILBIO
U(POBBIX PECYPCOB

YucioBbIe
MMOCJIEIOBATEIILHOCTH

15

ITonsaTue uncaoBom
ITOCJIEAOBATCILHOCTH.
3aganue
ITOCJIEAOBATEIIEHOCTH
PEKYPPEHTHOU
bopmynoi u

dbopmyIioii N-ro ujieHa.

Apudmernueckas u
reoMeTprYecKast
IPOrPECCUH.
@opmyJibl N-TO YjIeHa
apuMeTHIECKON U
FEOMETPUYECKOU

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAYEHHUS],
CTPOMTH pedeBble BICKA3bIBAHUS C UCIIOJIb30BaHUEM
TEPMUHOJIOTMH, CBSI3aHHOM C MOHATHEM
MOCJIE0BATEIBHOCTH.

AHanu3upoBaTh GopMyIry N-ro yjaeHa
MOCJIEI0OBATEIBHOCTH WIIM PEKYPPEHTHYIO (OPMYITY

¥ BBIYHMCJIATH YIEHBI I0CIEA0BATEILHOCTEH, 33 TaHHBIX
3TUMU (HopMysIamu.

YcraHaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOEHUU
MOCJIEIOBATEIBLHOCTH, €CIIU BBITTMCAHBI IEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apu(METUUECKYIO M TEOMETPUUYECKYIO
IIPOrPECCUU MPU Pa3HbIX CIIOCO0aX 3aaHUs.
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MIPOTPECCHI, CYMMBI
MEPBBIX N YJICHOB.
N3o0paxenue wieHOB
apuMEeTHIECKON U
FEOMETPUYECKOU
MPOTPECCU TOUKAMHU
Ha KOOPAWHATHOU
IIOCKOCTH.
JInHEeNHbBIN 1
SKCHOHCHIIMAIbHBIN
pOCT.

CJ10kHBIE TTPOIIEHTHI

Pemars 3a7a4u ¢ ucnoap30BaHUEM (OpPMYT N-TO WieHa
apu(pMeTHYECKO U TeOMETPUUECKON MPOTPECCUIA, CyMMBI
MIEPBBIX N YJIEHOB.

MN300pakaTh WieHbI IOCIEI0BATENBHOCTH TOUKAMHU

Ha KOOPJIMHATHOW IIOCKOCTH.

PaccmaTpuBaTh npuMepbI NPOLECCOB U SIBJEHUI

U3 peajbHOM KU3HU, WIIIOCTPUPYIOIIHE U3MEHEHNE

B apu(hMETUYECKON IPOrPECCUH, B TEOMETPUUECKOMN
IPOrpeccuu; N300paxkaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

PemaTh 3agaum, CBS3aHHbBIE C YHCIOBBIMU
IIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCJIE 3a7ja4H U3 PEAIbHON
KU3HU C UCIOJIb30BaHUEM LU(PPOBBIX TEXHOJOTUH
(2JIEKTPOHHBIX TAOJUIL, TPpaUUECKOTO KaIbKYJISTOpA U T.11.).
PemaTe 3a1a4n Ha CIOKHBIE IPOLEHTHI, B TOM YHCIIE
3a/layy U3 peabHOW MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJIATOPA).

3HAKOMUTBHCS C UCTOPHEH Pa3BUTUS MATEMATUKHU

[ToBTOpeHME, 00600ITICHHE,
cUCTEMAaTH3alig 3HAHUMI

18

Yucaaun
BbIUMCJIeHNS (3aMKCh,
CpaBHEHUE, ICUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMU, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOILIEHUS,
IPOMNOPLIUY;

OnepupoBaTh NOHSITHUSIMHI: MHOKECTBO, TOJIMHOKECTBO,
oTiepalfy HaJl MHOKECTBAMMU; MCII0JIb30BaTh TpadudecKoe
Ipe/ICTaBICHUE MHOKECTB Il OIMCAHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, IPH PEIICHUHN 3314 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYyaJu3MpoBaTh TEPMHHOJIOTHIO U OCHOBHbIE
AelicTBHS, CBA3aHHbIE C YMCJIAMM. HATYPaJIbHOE YHCIIO,
IPOCTOE U COCTAaBHOE YMCIA, AETUMOCTh HaTypaJIbHBIX
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OKpYTJICHHE,
npUOIMKEHHE,
OLICHKA; PeIICHHE
TEKCTOBBIX 3aj1a4

YU Cell, MPU3HAKU IETUMOCTH, LIEJI0€ YUCII0, MOYJIb YHCIIA,
OOBIKHOBEHHAS U JIECATUYHAS APOOU, CTAaHIAPTHBINA BH/T
yucia, apuhMeTHYECKU KBapaTHbIA KOPEHb.
BoInoJHATH AeHCTBHS, CPABHMBATDH U YIIOPSA0YMBATH

apu(MeTHYECKUM YHCIIa, MPEACTABISTH YMCIa HA KOOPAUHATHOM MPSMOH,
CrIocoooM) OKPYTJISATH YMCJIa; BHINOJHATH NMPUKUIAKY H OLIEHKY
pe3ysibTaTa BHIYUCICHU.
PemaTh TeKcTOBBIE 321241 ApUPMETHIECKUM CIIOCOOOM.
Pemarts npakTuueckue 3aa4um, CoAepsKalire MpoIeHTHI,
JIOJIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PACCTOSIHUE, [IeHa — KOJMYECTBO — CTOMMOCTb,
00BEM paboOThl — BpeMsl — IMPOU3BOJAUTEIBLHOCTh TPYyAa.
Pa30uparhb peanbHbie KU3HEHHBIE CUTYAIINH,
(opMysTUpOBaATH UX HA SI3bIKE MATEMATUKH,
HAXOJUTD PEIICHNE, TPUMEHSS MAaTeMaTHUECKHUH armapar,
HHTEPNPETHPOBATH PE3YyJIbTAT
Asredpanyeckue OnepupoBaTh NOHATUSAMU: CTEIICHB C 1IEJIBIM
BbIPAaKCHUS noKasaresieMm, apupMEeTHUECKUi KBaIpaTHBIA KOPEHb,
(npeobpazoBanue MHOTOYJICH, ajaredpanyeckas 1po0b, TOKIECTBO.
anreopanvecKux BbInoiHATH OCHOBHBIE [1€iiCTBUS: BBITOTHATH PACUETHI
BBIPAXKCHHUI, o ¢opmyiiam, mpeoOpa3oBbIBATh 1EJbIC, TPOOHO-
JIOIyCTUMBbIE paIMoHaIbHBIC BEIPAKCHUS W BBIPAKCHUS C KOPHSIMH,
3HAYCHUS]) peaNn30BBIBAThH PA3JI0KEHUE MHOTOWICHA Ha MHOYKUTEJIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTH
KBaJIpaTOB M KBaJpaTa CYMMBbI U PA3HOCTH; HAXOIUTh
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JIOITYCTUMBIE 3HAUCHHUS TIEPEMEHHBIX JJIs1 JPOOHO-
PaIMOHATILHBIX BBIPAKCHUM, KOPHEH.

MoaeaupoBaTh ¢ TOMOIIBI0 POPMYJT peasibHbIE TPOIECCHI
U SIBJICHUS

DOYyHKIUA
(mocTpoeHue,
CBOICTBA U3YYCHHBIX
ynKumi;
rpaduueckoe pemieHue
YPAaBHEHHUM U UX
CUCTEM)

OnepupoBarb NOHATHAMU: QYHKIUSA, TpaduK QYHKIIUH,
HYJIHU (QYHKIUU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXKYTKH BO3pacCTaHUsl, yObIBaHUS, HAUOOJIbIIIEE U
HauMEHbIIIee 3HAUCHUS (PYHKIIHH.

AHaJIM3UPOBATH, CPABHUBATH, 00CYKIATh CBOIICTBA
(YyHKUUNA, CTPOMTH UX rpapuKy.

OnepupoBarb NOHATHAMU: IIPSIMast TPOMOPILIMOHAIILHOCTD,
oOpaTHasi IPONOPLUOHAIBHOCTb, TUHEIHAS PYHKIIUS,
KBaJipaThuHas (pyHKUMs, napadoa, rumnepoona.
HUcnoab3oBath rpaduky 17151 ONpeeeHNs CBOWCTB,
IIPOLIECCOB U 3aBUCUMOCTEMN, JJIs PELICHUS 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U PEAJIbHOM KU3HU; MO/IEJIUPOBATh

C TOMOILIBIO FPA(QUKOB peabHbIE MPOLIECCHI U SBJICHMUSL.
BeipaxkaTs (popMyIaMM 3aBUCUMOCTH MEXAY BETMUMHAMU

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AITMCKA

['eoMeTpust Kak OIMH M3 OCHOBHBIX PA3/IEJIOB IIKOJbHOW MAaT€MaTHUKU, UMEIOIIUN
CBOEH 1eNbl0 00€CTeunTh M3y4YeHHE CBOMCTB M pa3MepoB (pUryp, mx OTHOIICHUH U
B3aMMHOE PAaCIIOJIOKEHHE, OINUPAETCS Ha JIOTUYECKYI, JI0KA3aTEJIbHYI0 JIMHHUIO.
[leHHOCTh, W3y4YeHUs TEOMETPUM Ha YpPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs
3aKJII0YAETCST B TOM, YTO OOYYAIOIIMICS Yy4YUTCS MPOBOJUTH JOKAa3aTelIbHbIE
pacCcy X IeHus, CTPOUTH JIOTUYECKHE YMO3AKIIOYEHUS, JIOKa3blBaTh HWCTHUHHBIC
YTBEPXKAECHUSI W CTPOUTh KOHTPHPUMEPBI K JIOKHBIM, IPOBOJAUTH PACCYKICHUA
«OT TPOTUBHOTO», OTJIMYATh CBOWMCTBa OT NPHU3HAKOB, (OPMYIHUPOBATH OOpATHbHIC
YTBEPK/ICHHUS.

BTOpoii LIEHHOCTBIO HM3Y4YEHHsSI TE€OMETPUM SBISAETCA HCIIONB30BAHUE €€ KaK
MHCTPYMEHTA TMPU PEUNICHHWM KaK MaTEMAaTHYECKUX, TaK W MPAKTUYECKUX 3a7ad,
BCTpEYAIONTUXCS B peajgbHOU >Ku3HU. OOydaromuiicss HOHKEH HAyYUThCS ONPEIETUTh
reOMETPUYECKYI0 (DUrypy, ommcarh CIOBaMH JIaHHBIM 4YepTEX WIM PUCYHOK, HAWUTH
IJIOMIAh 3€MEIBHOTO y4acTKa, pacCUUTaTh HEOOXOAMMYIO JUITMHY ONTOBOJIOKOHHOTO
kabenss win TpeOyemble pa3Mepbl Tapaxa sl aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIMUTENbHAs JHUHUSA B uU3ydeHUH reomeTpuu. llpu pemenun 3amay
MPAKTUYECKOr0 XapakTepa OOyYalolMiiCsl yUYUTCS CTPOUTh MATeMaTUUYECKHE MOJIENU
pEAbHBIX JKU3HEHHBIX CUTYallMi, TPOBOAUTH BBIYMCIICHHS U OLICHUBATh aJICKBATHOCTh
MOJYYEHHOT'O PE3yJbTaTa.

KpaitHe BaxxHO MOMYEPKUBATHL CBSI3M TEOMETPUM C JIPYTUMU  YYCOHBIMHU
npeaMeTaMy, MOTUBUPOBATH HUCIIOJIB30BAaTh OMPEACIICHUS TeOMETPUUYECKUX (GUryp U
MOHATUM, JEMOHCTPUPOBATHh MPUMEHEHHUE TMOTYUYCHHBIX YMEHUN B (PU3UKE U TEXHHKE.
Oty cBs3u HauOoniee spKO BUIHBI B Temax «Bekrtope», «Tpuronomerpuyeckue
COOTHOIICHUS», «MeTo koopauHa» u « Teopema [Tudaropay.

VYuebnbiit kypc «l'comeTpus» BKIIOYAET CIEAYIONIUE OCHOBHBIC Pa3Jeibl
conepxkanusi: «['eomerpudeckue GUTrypsl U UX CBONCTBa», «3MepeHne reoMeTpruiecKux
BEJIMYUH», «JleKapTOBBl KOOpAMHATBI Ha IIJIOCKOCTH», «BekTopsDy, «/IBHKEHUA
IocKocTy, «lIpeoOpazoBanus mogo0us .

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX JJIA H3Y4YEHHs y4deOHOro Kypca
«I'eomerpusi», — 204 vaca: B 7 kimacce — 68 ygacoB (2 gyaca B Hemenro), B 8 kimacce —
68 yacoB (2 Jaca B HeZeN0), B 9 kmacce — 68 yacoB (2 yaca B HEJEINIO).
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COIEP KAHUE OBYYEHMUAA
7 KIIACC

HauanbHbie nousiTust reometpud. Touka, mpsmasi, OTpe30K, Jyd. Yroi. Bujsl yrios.
Beprukanbuble U cMmexHble yribl. buccektpuca yria. JlomaHas, MHOTOYroJIbHHK.

[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

Cummetpuunbie (urypbl. OCHOBHBIE CBOMCTBa OceBoW cummeTpuu. I[Ipumepsr
CUMMETPHU B OKPYKAIOILIEM MUPE.

OCHOBHBIE ITOCTPOEHHUS ¢ TOMOIIBIO HUPKYJIS U JUHEHKH. TpeyroapHuk. BeicoTa,
MeauaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUI TPEYTrOJIbHUKU. HepaBeHCTBO TPEYroJbHUKA.

CBolicTBa M IpHU3HAKU paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBONCTBAa M NPU3HAKU MAPAIIIENBHBIX HpsMbIX. CyMMa YTIiOB TpPEyroJbHHUKA.
Breninue yrisl TpeyrojabHuKa.

[IpsMoyrosibHbIlE ~ TpeyroapHUK.  CBOWCTBO  MEQuaHbl  HPSAMOYTOJIBHOTO
TPEYTOJbHHKA, NPOBEAEHHOM K THUNOTEHy3€. [Ipu3Hakum paBeHCTBa NPAMOYTOJIBHBIX
TPEYTOJIBHUKOB. I IpsIMOYTOIBHBII TPEYTrOabHUK ¢ yraoM B 30°.

HepaBencTBa B reomeTpuu: HEPAaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, Teopema 0 OOJIbIIEM yTJIe U O0JbILIE CTOPOHE TpeyroiabHuKa. [leprnenaukymnsp
Y HaKJIOHHasl.

I'eomeTpuyeckoe mecto To4yek. buccexkrpuca yria U cepeIUHHbIA NEPIEHIUKYIIAP
K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK.

OKpy>XHOCTb M KpyT, XOpJla U JUaMeTp, UX CBOMCTBA. B3auMHOE pacnoiokeHue
OKpy’)kHOCTH M mnpsMou. KacarenpHas u cekymas K OKpYXHOCTH. OKpYKHOCTb,
BIIMCaHHAas B yroJ. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yeroeipéxyronpauku. [lapannenorpamm, €ro npusHakd M CBOWCTBA. YacTHbIE
Clly4yau napajuieorpaMMoB (TIpSIMOYTOJILHUK, POMO, KBaJIpat), UX MPU3HAKU U CBOWUCTRA.
Tpaneuusi, papHoOOKas Tpamenus, e€ CBOWCTBA U Mpu3Haku. [IpsMoyroyibHas Tpamnenus.

Meton yasoenust Menuansl. Llentpanbnas cummerpust. Teopema Daneca u reopema
O IPOMOPLIMOHATIBHBIX OTPE3KAX.

CpenHue IMHUY TPEyroJibHUKA U Tparnennu. LleHTp macc TpeyrojabHUKa.

[TogoGue TpeyronpbHUKOB, Kodpdumuent mnomodbus. I[lpusHaku mnogo0Ous
TPEYroJbHUKOB. [IpruMeHeHne moqo0ust mpy peleHny MPaKTUIECKUX 3a/1ad.

CpoiictBa 1iomageld reomerpudeckux Guryp. DopMynbl s TUIOMIAAH
TPEYroJIbHUKA, TNapajienorpaMmma, pomba wu Tpanenuu. OTHOIIEHHWE TIIOMAeH
MoA00HBIX (uUryp.

Bpruncnenune 1uiomane TpEeyroJibHUKOB M MHOTIOYTOJIBHHMKOB HA KJIETYaTOM
Oymare.
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Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu permeHun
NPAKTUYECKUX 3a/1a4.

CHuHyC, KOCHHYC, TaHI€HC OCTPOro YIJIa HPSIMOYIOJBHOIO TPEyroJdbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpPUTOHOMETpHUYECKHE (DYHKIMH YTJIOB
B 30°, 45° u 60°.

BrnucanHble M LEHTpaJbHBIE YTJIbI, YTOJ MEXKIY KacaTelbHOW M XOPAOW. YTIIbI
MEXAY XOpJIaMU U CEKyIIIMMH. BriicaHHbIe 1 ONTHCaHHbBIE YETHIPEXYTOIbHUKA. B3anmHoe
pacnoJioxkeHue JByX OKpykHocTen. Kacanue okpyxkHocted. OOImme KacaTellbHbIE K
IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanreic yrio oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEIACHUS.

Pemenne tpeyronbHHKOB. TeopeMa KOCHHYCOB M TE€OpeMa CHUHYCOB. PerieHue
MPaKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogoous. [logqodre cOOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 MpOU3BEAECHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYILIUX, TEOpPEMA O KBAIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAyJb) BEKTOpPA, COHANPABIECHHBIE BEKTOPHI, MPOTHBOIMOJIOKHO
HaIlpaBJEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMH
HaJ| BEKTOpaMH. Pa3nokeHWe BEKTOpa II0 JBYM HEKOJUIMHEApPHBIM BEKTOpaM.
Koopanuater  Bektopa. CKalsipHOE  IPOU3BEICHUE  BEKTOPOB, IPUMEHEHUE
JUTSL HAXOKJICHUSI ITTUH U YTJIOB.

JlekapTOBBI KOOpPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSIMOM M OKPYKHOCTH
B KOOpJMHATax, IEPEeCEYEHUE OKPYKHOCTEW U NpsIMBIX. MeEToj KOOpAMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [{MHA OKpy)HOCTU. ['pagycHas u paguanHas Mepa
yTJla, BBIYUCIIEHUE JUIMH QYT OKpykHOcTel. [nomans kpyra, cekTopa, CEerMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHUE CHUMMETpUU GuUryp (dJaeMeHTapHbIe
npeacrasiienus). [lapamnensHblii nepenoc. [ToBopor.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe peE3yabTaThl OCBOEHHUS NPOrPaMMbl Y4E€OHOTO Kypca K KOHILY
o0yueHus B 7 Kjacce:

Pacnio3HaBaTh M3y4deHHBIE TreoMETpUuYecCKHe (UTYPBI, OMPEAENsATh UX B3aUMHOE
pacnoJioKeHue, HU300pakaTb TreoMETpUYecKue (Urypbl, BBIIOJHITH  YEPTEKHU
[0 yCJIOBHMIO 3ajayu. M3mepsTe JMHENMHBIE W yIioOBble BenuuMHbL. Pemare 3amaum
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTIJIOB.

Henatb rpyOyr0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH MPEAMETOB B peanbHOU
KU3HU, pa3MEpPOB TMPUPOAHBIX OOBEKTOB. Paznmuuarth pasmepbl 3THX OOBEKTOB
I10 IOPSIAKY BEJINYUHBI.
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CTpouTb YEPTEXKHU K TEOMETPHUUECKUM 33/1a4aM.

ITonb30BaTbCs NpU3HAKAMK PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 33/a4.

IIpoBoguTh JOTHYECKHE PACCYKAECHUS C MCIOJIb30BAaHUEM TI'€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCd  NpHU3HAKAMU  PABEHCTBA  IIPSAMOYTOJBHBIX  TPEYTOJIbHUKOB,
CBOWMCTBOM MEIUAaHbI, NPOBEAEHHON K TUIOTEHY3€ MPSAMOYIOJIBHOTO TPEYTOJIbHUKA,
B PELIEHUH I'€OMETPUYECKHUX 3a1a4.

OnpenensaTh HapalaeNbHOCTh MPSIMBIX C MOMOUIbIO YIJIOB, KOTOPbIE 0Opa3yeT
¢ HuMH cekymas. Onpenenarb NapajuIeIbHOCTh MNPSAMBIX C IOMOIIBIO pPaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IIPSAMOM O TOYEK APYTOU MPSAMOM.

Pemats 3a1aun Ha KJIeT4aTOl Oymare.
[IpoBOAUTH BHIYMCIICHUS U HaXOAUTh YUCIOBBIC U OYKBEHHBIC 3HAUYCHUSI YTJIOB

B F'€OMETPUYECKUX 3a7a4ax C MCMHOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa3OBaHHBIX TIPU IEPECEYCHHH  JIBYX
MapAJUICIBHBIX MPSIMBIX CEKYILEH. PemaTe npakTuueckue 3a/1aud Ha HaX0XKJIEHUE YTJIOB.

Bnagerp mMOHSATHEM TEOMETPUYECKOTO MECTa TOYEK. YMEThb ONPEAEAThH
OMCCEKTPUCY yIJia U CEPEIMHHBINA MEPIEHAUKYIISIP K OTPE3KY Kak TeOMETPUUECKUE MECTA
TOYEK.

@opMynUpOBATh ONPEACIEHUS OKPY>KHOCTH W Kpyra, XOpAbl W JuUaMeTpa
OKPYXHOCTH, TIOJIb30BaThCSI HMX CBOMCTBAMH. YMETh NPUMEHATH HTHU CBOMCTBA
MIpU PELICHUY 3a7a4.

Brnagers noHATHEM OMMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh
e€ nentp. Ilomp3oBaTbes (pakTamMu O TOM, YTO OHMCCEKTPHCHI YIJIOB TPEYTrOJIbHUKA
MEPECEKAOTCS B OJTHOM TOUYKE, U O TOM, YTO CEPEIMHHBIC TIEPIEHINKYJIISIPHI K CTOPOHAM
TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagetp mnoHsTHEM KacaTelbHOM K OKPYKHOCTH, IOJb30BAThCA TEOPEMOM
O TIEPIEHINKYIIAPHOCTH KACATEIbHOU U Pajinyca, IPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tonp30BaThCS MPOCTEUIIMMU T€OMETPUUYECKMMU HEPABEHCTBAMH, MOHUMATh UX
MMPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHUE IMOCTPOEHHS C IMOMOIIBID IUPKYISd U
JIMHEUKHU.

[IpeameTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce:

Pacrnio3zHaBaTh OCHOBHBIEC BUJIbI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, MOJIb30BATHCS
MX CBOMCTBaMHU IPH PEUICHUN T'€OMETPUUYECKUX 3a/1aU.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUCHUSI MEANAH TPEYTroJbHUKA (LIEHTpa Macc)
B PEIIICHUU 3a]1a4.

Bnagers nonstuem cpeaHel JMHUM TPEYrOJIbHUKA W TPaleluu, NPUMEHSITh UX
CBOWCTBA NIpPU pELICHUM reoMmeTpuyeckux 3anad. [lomp3oBaTtbea Teopemon dPaneca
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U TEOpeMOil O NPONOPLHUOHAIBHBIX OTpE3KaxX, NPUMEHATh MX I PEelICHUs
NPaKTUYECKUX 3a]1a4.

[IpuMeHATh TpU3HAKU TOMO0OUS TPEYTrOJbHUKOB B PEIICHUH T€OMETPUYECKUX
3ajad.

[Tonb3oBaTbes  Teopemoit Iludaropa st  pelieHUss TEOMETPUYECKUX U
MpakTUYecKux 3agad. CTpOUTh MAaTEMaTUYECKYI0 MOJENb B MPAKTUYECKHUX 3aJadax,
CaMOCTOSATEIIbHO JIeJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JTMHBI.

BiiageTs NOHATUSAMU CHHYCA, KOCHHYCA U TAHT'€HCA OCTPOIO yIJIa MPSMOYTOJIBHOTO
TpeyrojbHuka. [101630BaThCsA STUMH MOHITUSMHU JIJI PEUICHUS MPAKTUYECKUX 3a7a4.

Boruncnate (pa3nuyHbiMH cIOCO0aMU) IJIOMIAAb TPEYTOJbHUKA W  IUIOMIAAH
MHOTOYTOJIbHBIX (Uryp (moas3ysch, i€ HEOOXOAUMO, KalabKyJaaTopoMm). [IpumeHsTh
MOJIYYCHHbIC YMEHUS B IPAKTUYECKUX 3a]adax.

Brnanets MOHATHSAMU BIHUCAHHOTO W LEHTPAIBHOIO YIja, UCIOJIb30BaTh TEOPEMBI
O BIIMCAHHBIX YTJIaxX, yriaxX MEeXI1y XOpAaMH (CEeKYIIMMH) U YIJIe MEXIy KacaTelIbHON U
XOpJIO¥ IIPU PEIICHUH T€OMETPUUECKUX 33]1a4.

Brnanerr mOHATHEM OINHUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUHN 3a7a4.

[IpuMeHATh MOTyYEeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKHE MOJIENN
JUIsL  3aJa4  pealbHOM KU3HM M MPOBOAWTH COOTBETCTBYIOLIME BBIUHUCICHUS
C TMPUMEHEHHEM TOJ00MS U TPUTOHOMETPUU (MOJB3YSACh, TJ€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

[IpeameTHbIe pE3yJabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETPHUYCCKUE (PYHKITUU OCTPBIX YIJIOB, HAXOJIUTh C MX TIOMOIIBIO
pa3IUYHBIC AJEMEHTHI TMPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOIbHBIX
TPEYTrOJIbHUKOBY»). HaxomuTe (C TOMOIIBIO  KaIbKYyJsATOpa) JJIMHBI U YIJIbI
JUTSI HeTaOJTMYHBIX 3HAYCHUH.

[Tonp3oBaThes (popMyslaMu TPUBEACHUS W OCHOBHBIM TPHUTOHOMETPUYECKHM
TOXXIECTBOM [  HAXOXICHUS COOTHOIICHHH MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Hcrmonp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JJII HAXOXKICHUS Pa3TUIHBIX
AIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJIbHUKOBY), IPUMEHITh UX MPU PEIICHUN
TCOMETPUYCCKUX 3aJ1ad.

Brnagets moHATHSAMH TMpeoOpa3oBaHMS TOJ00MSA, COOTBETCTBEHHBIX 3JICMEHTOB
nogao0HIX ¢Guryp. [lonb3oBaThcs cBOMCTBAMU MOA00US TPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHCIISTH JJIMHBI U HAXOAUTH YTIIbI y TOAOO0HBIX Guryp. [IpuMeHaTs cBoiicTBa moao0us
B TPaKTUYSCKHX 3ajadaX. YMETh TNPHBOJIUTH TPUMEPHl TOMOOHBIX  (QUTYD
B OKPY’KaIOIIEM MHpE.

[Tonp3oBaThCs TEOpeMaMH O TPOU3BEACHUM OTPE3KOB XOpJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.
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ITonb30BaThCs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (U3NUYECKUN CMBICI,
OPUMEHATh MX B PEIICHUH TEOMETPHUUECKHX U ¢u3ndeckux 3amgad. llpumeHaTsb
CKJISIPHOE MPOU3BE/IEHUE BEKTOPOB JJISI HAXOKICHUA JUIMH U YIJIOB.

[Tonb30BaThcs METOAOM KOOPAMHAT HAa IJIOCKOCTH, NPUMEHSATH €r0 B PEIICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajau.

Bnagers NOHATUAMU NPaBUIBHOTO MHOTOYT'OJIbHUKA, JIIMHBI OKPY>KHOCTH, JJIUHBI
OYTH OKPY>KHOCTH U PaJUaHHOW MEphl yIJla, yMETh BBIYMCIATH IJIOLIAAb Kpyra U €ro
yactel. [[puMeHATh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/ladax.

HaxoauTs ocu (My HEHTPbI) CAMMETPUU (PUTYP, IPUMEHSTh ABHKEHUS TUIOCKOCTH
B IIPOCTEUILINX CIydasx.

[IpuMeHSTh MOTYyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMaTHUYECKUE MOJIETTN
UIA  3a7ad  peajlbHOM KU3HU M IPOBOJUTH COOTBETCTBYIOLIME BBIUMCICHHUS
C TMpPUMEHEHUWEM TMOoJ00Us M TPUTOHOMETPUYECKHX (QPYHKUUH (MOJIB3YsCh, TE
HE00XO0UMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
HanmenoBanue paznena  |[KonmuaecTso OcHoBHOE OcHOBHBIE BUIBI ICATEIBHOCTH 00YYAIOIINXCS
(TemnI) Kypca 4JacoB CoJIepyKaHUe
[Ipocrerine 14 [Ipocrenimume D opMyJIUPOBATH OCHOBHBIC MIOHATHS U ONIPEACITICHHUS.
reoMeTpuyeckue GUrypsl u re€OMETPUUECKUE Pacno3naBaTh U3y4eHHbIE TEOMETPUUECKUE PUTYPHI,
uX cBoiicTBa. M3mepenue OOBEKTHI. omnpenessiTh UX B3aUMHOE PACOJIOKEHNE, BHINOJHATH
r€OMETPUYECKUX BEIIMUYUH MHOTroyrojbHUK, YepTEXK MO YCIOBUIO 3a]1a4U.
JIOMaHasl. IIpoBoauTH NpoCTENIIIE TOCTPOEHHUS C TOMOIIBIO IIUPKYIIS
CMexHbIE U Y JTUHEUKHU.
BEPTUKAIIbHBIC YTJIbI. N3mepATH TUHENHBIE U YTIIOBBIE BEIMYUHBI TEOMETPUUECKUX
Paborta U TIPAKTHYECKUX OOBEKTOB.
C IPOCTEUILIUMU OmnpenessiTh «HAa r71a3» pa3Mepbl peasIbHbIX 00BEKTOB,
YepTeKAMH. NMPOBOAUTH IPyOYIO OLIEHKY X pa3MEpOB.
N3mepenue muHeliHblx | Pemars 3a/1auv Ha BBIYUCIEHUE JJIMH OTPE3KOB U BEJIMYUH
U YTJIOBBIX BEJIUYMH, YTJIOB.
BBIYMCIICHHAE OTPE3KOB | PemaTh 3a1aun Ha B3aUMHOE PACIIOJI0KEHNE
U yTJIOB T€OMETPUUYECKUX (QUTyp.
IIpoBoauTh K1acCU(DUKALINIO YTIIOB, BBIYMCJIATH
JIMHEWHBIC U YTJIOBbIC BEJIMUUHBI, IPOBOAUTH
HEO0OXOIMMBIE JJOKA3aTeIbHBIE PACCYKICHHUS.
3HAKOMMTBHCS C UCTOPHEH Pa3BUTHUS TEOMETPUU
TpeyroabHUKH 22 [ToHsiTHE O paBHBIX Pacno3HaBaTh napbl paBHBIX TPEYTOJILHUKOB HAa TOTOBBIX

TPCYTOJIbHUKAX U

yepTekax (C yka3aHUEM IPU3HAKOB).
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MIEPBUYHBIC
MIPEACTABJICHUS

O paBHBIX (pUrypax.
Tpu npuszHaka
PaBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOICTBO MeIMaHbI
MPSMOYTOJILHOTO
TPEYTOJIbHHKA,
MIPOBEAEHHOU

K TUIIOTEHY3E.
PaBHoGenpenHbIe 1
PaBHOCTOPOHHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOKCTBA
paBHOOEPEHHOTO
TPEYTOJbHUKA.
Hepasencrsa

B TEOMETPUHU.
ITpsAMOYTOJIbHBIN
TPEYTOJBHUK C YTJIOM
B 30°

BbiBoauTh ciecTBUs (PaBEHCTB COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
DopMyIMPOBaTh OINPEICIICHHS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOTO, IPSIMOYTOJILHOTO, PABHOOEAPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MeJMaHbl TPEYTOJIBHUKA; CEPEAUHHOIO IEPIEHIUKYIISIPA
OTpEe3Ka; IEPUMETPA TPEYTOJIbHUKA.

®opMyJIMPOBaTh CBOMCTBA U MPU3HAKHU PAaBHOOEIPEHHOTO
TPEYrOJIbHUKA.

CTpouTsb uepTexu, pemarb 3aa44 C TIOMOIIBIO
HAXOXKIEHUS PaBHBIX TPEYTOJILHUKOB.

IIpumMeHsATh Npr3HAKK PAaBEHCTBA IPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB B 33/1a4ax.

Hcnoan3oBath 1U(POBBIE peCYPCHI A MCCIIeI0BAHUS
CBOMCTB U3y4aeMbIX (puUryp.

3HAKOMMTBHCH C HCTOPHEH Pa3BUTHUS TEOMETPUN

76




[TapannenbHbie MPSMBIE,
CyMMa YTJIOB TPEYTOJIbHUKA

14

[TapamnienbHbIE
MPSIMBIE, UX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbl,
0o0pa3oBaHHbIC

IIPU [IEPECEYEHUN
napajuieIbHbIX
NPSIMBIX CEKYLIEH).
IIpusnak
[apaJuIEIbHOCTH
IPSIMBIX YEpPE3
PABEHCTBO PACCTOSHUI
OT TOYEK OJHOMU
MPSAMOM 1O BTOPOU
IPSAMOM.

Cymma yrios
TPEYTrOJIbHUKA.
Bremnue yrisl
TPEYroJIbHUKA

DopMyJIMPOBATH NOHATHE NAPAUIEIBHBIX IIPSIMBIX,
HAXOAMTh MIPAKTUYECKUE IPUMEPHI.

M3yuarts cBoiicTBa yrioB, 00pa30BaHHBIX MPHU MEPECCUCHUN
MapajulesIbHBIX NpsMBIX cekyien. [IpoBoauTs
A0KA3aTeJbCTBA [1APAJUIEIbHOCTH ABYX MPSMBIX C TOMOIIBIO
yII0B, 00pa30BaHHBIX MPHU NEPECEUCHUH STUX MPSIMBIX
TPETHEU MPSAMOU.

BeIyucasiTh CyMMy yIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoauTp yncnoBbie 1 OyKBEHHbIE 3HAUEHHS YTJIOB

B F€OMETPHUYECKUX 3a1a9axX C UCIOJIb30BAHUEM TEOPEM

0 CyMMe€ YIJIOB TPEYTrOJIbHUKA U MHOI'OYTI'OJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH PA3BUTHS TEOMETPHUH

OKpY>KHOCTb 1 KPYT.
I'eomerpuueckue
IIOCTPOEHUS

14

OKpyXHOCTb, XOpJ1a U
JAAMETP UX CBOMCTBA.
KacarenbHas

K OKPYKHOCTH.
OKpy>KHOCTB,
BIIMCAHHAs B YIOJL.

DopMyJTHPOBATH ONPEAEIeHH . OKPYKHOCTH, XOP/IbI,
JIMiamMeTpa U KacaTesbHOM K OKpykHOCTU. U3y4yaTh ux
CBOWCTBA, IPU3HAKHU, CTPOUTH YEPTEXKHU.
HUccnenoBathb, B TOM 4UCIIE UCNIOJb3YH LH(pPOBHIE
pecypchl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKPYKHOCTH, BIIUCAHHOM B YI'0JI; PABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
MPUMEHEHHUE

B 3a7]a4ax.
buccekrpuca n
CEpPEANHHBIN
MEPIECHIUKYIISIP
KaK FreOMETpUYECKUE
MECTa TOYEK.
OKpyKHOCTB,
OIMCaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpyXHOCTB,
BIMCAHHAS

B TPEYTOJIbHUK.
IIpocrenimue
3a/1a4n

Ha OCTPOCHHUE

KACaTEJIbHBIX.
HUcnoab3oBars Metox I MT st nokazarenbcTBa TeOpeM

0 MepeceyeHur OUCCEKTPHUC YIIIOB TPEYTOJIbHUKA U
CEepPEANHHBIX NEPIEHAUKYISPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomomsio ' MT.

OsBJjaaeBaTh NOHATHUSIMH BIOVCAHHOU W OITMCAaHHOU
OKPY’KHOCTEM TPEYTOIbHUKA, HAXOAUTh LIEHTPBI ATUX
OKPY>KHOCTEH.

Pemiatb OCHOBHBIE 3a1a4M HA MOCTPOCHHE: YTIiia, PABHOIO
JAHHOMY; CEpEIMHHOIO MEPIEHANKYISIPA JAHHOTO OTPE3Ka;
IIPSAMOM, IIPOXOJALIEH Yepe3 JaHHYIO TOUKY U
MEePHEHANKYIIIPHON JaHHOUW NPsIMOii; OMCCEKTPUCHI TaHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 Pa3JIMYHBIM JIEMEHTAaM.

3HAKOMMTBHCH C HCTOPHEH Pa3BUTHUS TEOMETPUN

[ToBTOpEeHME, 0000IIICHKE 4 IToBTOpEHUE U PemaTh 3a1a41 Ha MTOBTOPEHUE, UILUTIOCTPUPYIOIITNE CBSI3U
3HaAHUH 0000IIIeHNE OCHOBHBIX | MEXAY Pa3IuYHBIMU YaCTSIMU Kypca
MHOHSITUU U METOJOB
Kypca 7 Kacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC

HanmenoBanmue paznena | Konnuectso OcHoBHOE OcHOBHBIE BUBI ICATEIBHOCTH 00YyYAIOIINXCS
(Temnl) Kypca 4acoB CoJIepyKaHue

YUeThIpEXYTOJIbHUKHU 12 [Tapannenorpamm, ero | M300paskaTh M HAXOAUTH HA YEPTEKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyJIHPOBATH ONPeIeICHUA: TapAIIIEIOrpaMMa,
napajuieIorpaMMoB IpsIMOYTOJIbHUKA, poM0a, KBajipaTa, Tpareiuu, paBHOOOKOM
(IpSIMOYTOJILHUIK, TpaIeuuy, MPIMOYTOJIbHOW TpaIeIuu.
pomO, KBaapar), ux Jloka3bIBaTh M HCMOJIL30BATH NIPH PEIICHNH 32124
IIPU3HAKU U CBOWCTBA. | INPU3HAKU M CBOMCTBA: NapajlIeIOrpaMma,
Tpanenus. IpsIMOYTOJIbHUKA, poM0a, KBajipaTa, Tpareiuu, paBHOOOKOM
PaBHoOoOKkas u Tpareuuu, NpsAMOYyroJbHON TPaeUnH.
MPSIMOYTOJIbHAS IIpyMeHATH METO YABOCHUSI MEAUAHBI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoan3oBath 1uppoBbIE peCcypChl Il HCCIIEI0BAHUS
Meron yasoenus CBOMCTB M3y4aeMbIX (HUTYP.
MEIUaHBbI. 3HAKOMHMTBHCS C UCTOPHEH Pa3BUTHUS TEOMETPUU
[lentpanbHas
CUMMETpPHUS

Teopema Paneca u Teopema 15 Teopema ®Daneca u IIpoBoauTH MOCTPOEHMS C TIOMOIIBIO IUPKYJIA U JIMHEUKU

0 IPOMOPIUOHATBHBIX Teopema C UCIoabp30BaHue Teopemol Paseca U TEOPEMBI

OTpe3Kax, IMoJ00HbBIC
TPEYTOJIbHUKA

O MPOMOPIIMOHATIBHBIX
OTpe3Kax.

CpenHsist tuHus
TPEYroJIbHUKA.

O IIPONIOPLMOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IPONIOPUMOHAIBHBIN OTPE3O0K.

IIpoBoauTh 10Ka3aTEIBCTBO TOI'O, YTO MEUAHBI
TPEYIroJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE, U HAXOAUThH
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Tpanerus, e€ cpenusis
JIMHUSL.
[IponopuroHanbHbIE
OTPE3KH.

[enTp macc

B TPEYTOJILHUKE.
[TogoGHbIE
TPEYTOJIbHUKU. Tpu
MIpU3HaKa Mo 00Ms
TPEYTOJIBbHUKOB.
[Ipumenenue
MOJ00us

MIpY PELICHUU

CBA3b C [ICHTPOM Macc, HAXOAUTh OTHOILIEHHUE, B KOTOPOM
MEJIHAHBI JETIATCS TOYKOU UX NTEPECECUCHHUS.

Haxoauthb no100HbIe TPEYTOIBHUKHA HA TOTOBBIX YEPTEkKaAX
C YKa3aHHEM COOTBETCTBYIOLIUX MTPU3HAKOB MOI00US.
Pemathb 3aga4u Ha 10100HBIE TPEYTOJBHUKH C IIOMOILIBIO
CaMOCTOSTEJIBHOTO TIOCTPOCHUS YEPTEKEN U HAXOXKICHHUS
NOJJOOHBIX TPEYTOJIbHUKOB.

IIpoBoauTH 10KA3ATEJIBCTBA C UCIIOIB30BAHUEM
MPU3HAKOB MOJ00US.

Jloka3bIBaTh TPU NIPU3HAKA TOA00US TPEYT OJIbHUKOB.
IIpuMeHsATh [OTyYEHHbIE 3HAHUS [IPU PEILIECHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

3HAKOMMTBHCH C HCTOPHEH Pa3BUTHUS TEOMETPUN

MPaKTUYECKUX 3a/1a4
[Tmomane. Haxoxnenue 14 CaoiicTBa momaaen OBJageBaTh NEPBUYHBIMU MPeCTABJIEHUAMU 00 001IIeH
IJIOIAJEH TPEYTOJIbHUKOB reOMETPUYECKUX TEOpUH TIIOMmAIU (Mephl), POPMYJTUPOBATH CBOWCTBA
Y MHOTOYTOJIbHBIX (PUTYp. duryp. TJIOIA U, BBISICHSITh UX HATJISIAHBIN CMBICIL.
[Tnomanu mogo6HBIX GUryp DopmyJIbl BoiBoauTh hopMyIIbI IJIOMIAAN TapauiesiorpamMma,
JUTSI TUTOLIAN TPEYroJbHUKA, Tpaneuu u3 GopMyJibl TIOMAIN
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaJpaTa).
napajuiesiorpamma, BoiBoguTh hOpMYIIBI MIJIOMIAIN BEITYKJIOTO
Tpaneuuu. YEThIPEXYTOJILHUKA YepPe3 JUATOHAIH U YTOJI MEK/Ty HUMH.
Breruuciaenune Haxoautp miomanu Guryp, n300pakEHHBIX Ha KJIETYATON

TUIOMIAAEH CIIOKHBIX

dburyp.

OyMmare, HCIOJIb30BaTh pazoueHue GUrypbl Ha YacTu U
NOCTpaviBaHUE.
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[Tnomaau dpuryp

Ha KJIeT4yaTou Oymare.
ITnomanu mogoOHBIX
duryp.

3agaun

C IIPAKTUYECKUM
COJICP’KAHUEM.
Pemenne 3agaa

C MOMOIIBIO METOJIa
BCIIOMOTaTEJILHOU
TUIOMIATH

Pa3ouparh mpuMepbl UCIIOJIL30BaHUS BCIIOMOTaTSIbHOM
TJIOIAH JIUTSL PEIICHHSI TEOMETPUYECKUX 3a/1a4.
HaxoauTsb ruiomnaay mogo0HbIX GUIyp.

Bo1uucJasaTh mioa iy pa3inyHbiX MHOTOYTOJBHBIX PUTYD.

PemaTh 3a1a4u Ha TUIOMIAIb C TIPAKTHYECKUM
cojiep KaHeM

Teopema [ludaropa u
Haydaja TPUrOHOMETPUHU

10

Teopema ITudaropa, u
€€ IpUMEHEHHUE.
Ornpenenenue
TPUTOHOMETPUYECKHIX
(GyHKUIHNA OCTPOTO
yTJ1a IpsIMOYTOJIBHOTO
TPEYroJbHUKA,
TPUTOHOMETPUUECKUE
COOTHOILICHUS

B ITPSIMOYTOJTbBHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXKIECTBO

Joxka3biBaTh Teopemy [ludaropa, ucnoab3oBarsb e€

B IPAKTUYECKUX BbIYUCIICHUSX.

DopMyJIHPOBATH OIPENEIECHUS TPUTOHOMETPUYECKUX
(yHKUHNA OCTPOTO yIiia, HPOBEPATH UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOLLIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOILIEHUS MEKIY CTOPOHAMH B
NPSIMOYTOJIbHBIX TPEYTOJbHUKAX C yriiamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GopMyJsibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO AJII HAXOXKICHUS
COOTHOILICHUM MEXy TPUTOHOMETPUUECKUMHU (PYHKIHSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpumMeHsATH NOTy4YEeHHbIE 3HAHUS U YMEHUS IPU PELICHUU
IPaKTUYECKUX 3a/]a4.

3HAKOMUTBCS C HCTOPHUEH PAa3BUTHS TEOMETPUU
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YTIbl B OKPY’KHOCTH.
Brniucanueie u onucaHHble
YETBIPEXYTOJIbHUKH.
KacarenbHbie

K OKpyx)HOCTH. Kacanue
OKPYKHOCTEN

13

Bnucannsie n
LHCHTPAJIbHBIC YIJIbI,
YIOJI MEXIY
KacaTeJIbHON 1
XOPAOH.

YTIbl MEXITY
XOopAaMH U
CEKYILIAMHU.
Bnoucannsie n
OIMCAHHbBIC
YETBIPEXYTOJIbHUKM,
UX MPU3HAKU U
CBOMCTBA.
IIprumenenune 3Tux
CBOMCTB

MIpU PELICHUU
TEOMETPUYECKUX
3ajad4.

Bzanmnoe
PacMoJIOKEHUE JBYX
OKpPYKHOCTEH, 001ITHEe
KacaTelIbHbIC.
Kacanmue
OKPY>KHOCTEHN

®opMy/IHPOBATh OCHOBHBIE OIIPEECIICHUS, CBA3AHHbIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, HEHTPAJIbHBIN YroJI).
HaxoauTh BOMCaHHBIE YTJIIbl, ONMUPAIOIINECS HA OIHY AYTY,
BBIYHUCJATH YIJIbI C TOMOIIBIO0 TEOPEMBI O BIIMCAHHBIX
yriax, TEOpEMbl O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBHOM YIJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO HU(POBBIX
pECypCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U NPU3HAKU.

Hcnoab30BaTh 5TH CBOKCTBA U IPU3HAKU ITPH PELLICHUU
3a1a4
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[ToBTOpEeHUE, 0000IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4m Ha MIOBTOPCHUE, MILTIOCTPUPYIOIIHE CBS3H
3HAaHUUT OCHOBHBIX IIOHATUU U | MEXKIY Pa3IMYHBIMH YaCTSIMH Kypca
METOJI0B KypcoB 7 1 8
KJIaCCOB, 0000IIeHHE
3HAHUU
OBIIEE KOJIMYECTBO 68
UACOBIIO ITPOTPAMME
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9 KJIACC

HanmenoBanmue paznena | Komuaectso OcHoBHOE OcHOBHBIE BUJIBI ICATEIBHOCTH 00yYaIOMINXCS
(Temnl) Kypca 4JacoB coJiepyKaHue
Tpuronometpus. Teopembl 16 Onpenenenue ®opMyIHPOBATH ONpPe/ieJIeHUsl TPUTOHOMETPUUECKHUX
KOCHHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U MIPSMBIX yTJIOB.
Pemienue TpeyronbHUKOB ¢yukmii yriaos ot 0° | BeIBOAMTE TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180°. ®opmyibl (c pazguycoM ONMCAaHHOW OKPYKHOCTH).
[PUBEIECHUS. BbiBoAUTH (pOpMYJIbI 17151 BBIYMCICHUS IJI0IIAACH
TeopeMa KOCHHYCOB, € HCIOJIb30BaHMEM TeopeM Tpuronomerpuu (popmyna
TeopeMa CUHYCOB. IJIOIA/IA TPEYTOIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKITY
Pereaue HUMH, HopMyJIa TIIOMIAJAN YETHIPEXYTOIbHUKA YepPe3 €ro
TPEyrOIbHUKOB. JTMArOHAJU U YTOJl MEXy HUMH).
ITpaxTHyeckoe PemiaThb TpeyroabHUKMU.
IIPHMEHEHUE Pemath npakTuyeckue 3a1a4u, CBOASIIHUECS
JI0Ka3aHHBIX TEOPEM K HAXO0XKJICHUIO PA3JIMYHBIX JIEMEHTOB TPEYTOJIbHUKA
[TpeoOpa3zoBanre nogo0us. 10 [lonsitue OcBauBaTh NOHATHE IPEOOPA3OBAHUS TOTOOUS.

Mertpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 MpeoOpa3oBaHUU
IT0JI00MS.
CoOTBETCTBEHHEIC
DJIEMEHTHI IT0T00HBIX
duryp.

Teopema

0 TIPOM3BEACHUHN
OTPE3KOB XOP/I,
Teopema

HccaenoBath OTHOILIIEHUE TUHEHHBIX 2JIEMEHTOB (DUTYD
pu Mpeodpa3oBaHUM MOJ00US.

Haxoauth npuMepbl 1o1001s B OKpYKaroIei
JIECTBUTEIILHOCTH.

BbIBOAUTH METPUUECKUE COOTHOIIECHUS MEXK Y OTPE3KAMHU
XOpJI, CEKYIIUX U KACATEIBHBIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJI0OHBIX TPEYTOJLHUKOB.

PemiaTs reoMeTprueCcKue 3a1a41 U 3aJ1a41 U3 peaTbHOU
KU3HU C UCTIOJIH30BAHHUEM MOAOOHBIX TPEYTOJIbHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIIUX,
TEOpeMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B PCLICHUU
FEOMETPUYECKUX
3aj1a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOpA
Ha YHUCJIO.
DOu3n4ecKuil u
F€OMETPUUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 ABYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannatsl
BEKTOpA.

CkansipHoe
IIPOU3BEICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIeA0BaTh T€OMETPUYECKU (TIEpeMeneHue) u
bu3uYecKuii (Criia) CMBICIBI BEKTOPOB.

3HaTh omnpeaeeHus CYMMbl U pPa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA Ha YUCJIO, HCCJIe10BaTh
r€OMETPUYECKUN U (PU3UUECKUIN CMBICIBI 3TUX ONEPALIUN.
Pemiatb reomeTpudecKkue 3a1a4u C UCIIOIb30BAHUEM
BEKTOPOB.

PackiiaapIBaTh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnosb30BaTh CKATIPHOE POU3BENECHUE BEKTOPOB,
BBIBOJMTH €TI0 OCHOBHBIE CBOICTBA.

BeraucasaTs cyMMy, pa3HOCTh U CKAIIPHOE IPOU3BEACHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATH CKAIPHOE POU3BEAEHUE I HAXOKICHUS
JUIMH U YTJIOB
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MIPUMEHEHUE
JUUISI HAX 0K ICHUS
JUTMH U YTJIO0B.
Pemenue 3amau

C IIOMOIIIBIO BEKTOPOB.
[IpumeHeHne BEKTOpOB
IUISL PELICHUS 3a70a4
buzuku

JlexapTOBbI KOOPIMHATHI
Ha IUIOCKOCTH

JlexapTOBBI
KOOPJMHATHI TOYEK
Ha IJIOCKOCTH.
YpaBHEHUE NPSIMOIA.
YpaBHeHue
OKPY>KHOCTH.
Koopnunatsl Touek
[IEPECCUCHUS
OKPY>KHOCTH U
IIPSIMOM.

Meton koopauHaT
P pelICHUN
IF€OMETPUYECKHUX
3a/1a4, TPaKTUYECKUX
3a1a4y

OcBauBaThb NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPJMHAT, IEKapTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHHUE IPSIMOM U OKPYKHOCTHU. BeIaesaTh
MTOJIHBIM KBaJApaT JJI HAX0XKJICHUS LIEHTpa U paauyca
OKPY>KHOCTH 110 €€ YPABHEHHUIO.

PemaTe 3a1a4M Ha HAX0XKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoab3oBaTh CBOMCTBA yIIIOBOTO KO3 PuIIMeHTa NpsMoi
[P PELIEHUU 331124, JIJIS1 ONPEIEIICHHS PaCIIONIOKEHUS
IPSIMOIA.

IIpuMeHsATh KOOPAUHATHI IPU PELIEHUU TEOMETPUYECKUX U
NPAKTUYECKUX 3a]a4, JUIsl HIOCTPOCHHSI MaTEMATHYECKUX
MOJIEJIeN pealIbHBIX 3a/1a4 («METO KOOPJIUHATY).
IMoab30BaTHLCA TSI TIOCTPOCHUS U UCCIIEJOBAHUI
IU(POBBIMH PECYPCaAMH.

3HAKOMUTBCS C UCTOPHUEH PAa3BUTHS TEOMETPUU
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
JImmHa OKpYXHOCTH U
IJIONI[A]b Kpyra.
Briaucnenue miomanen

[IpaBunbHBIE
MHOTOYTOJIbHUKMU.
Yucmo n. Jlnuna
OKpY>KHOCTH, AyTH
OKPY>KHOCTH.
Pangnannas mepa
yTJIa.

[Lnomane kpyra,
CEKTOpa, CECTMEHTA

DopmMyaMpoBaTh ONpe/ICICHUE TPABUIBLHBIX
MHOT'OYTOJIbHUKOB, HAXOJAMTh X 3JIEMEHTHI.
IHoab30BaTHCSI NIOHATHEM JIJTMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOLIBIO NMPABUIIbHBIX MHOTOYTOJIbHUKOB, ONPelesIATh
YUCJIO T, JJIMHY AYTH U paJJUaHHYIO MEpy yTia.
IIpoBoauThL Mepexo/ OT pajaHHON MEpHI yria

K IPaJlyCHOM U Ha0OOPOT.

OmnpenessaTs IIOIMIAb KpyTra.

BeiBoauts opmyJisl (B rpagyCHOM U paluaHHON Mepe)
JUISL IJTUH YT, TUIOIAIEH CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaau Guryp, BKIFOUAIOIKUX HJIEMEHTHI
OKPYXHOCTH (KpyTa).

Haxoaurts rutoniaau B 3a1a4ax peajbHON )KU3HA

JIBM>KEHUS TIIIOCKOCTH

ITonsaTue o ABMKEHUN
TJIOCKOCTH.
[TapannensHbIN
IIEPEHOC, TOBOPOT
[Ipumenenue

IIpY pEeIICHUH 3a/1a4

Pa30upaTh npuMepsl, WILTIOCTPUPYIOIINE TOHATHS
JBUKEHUS.

DopMyJIMPOBATH ONPEIEIEHUS TAPAILIENBHOIO MIEPEHOCA,
II0BOPOTAa U OCEBOM CUMMETpHUU. BBHIBOAUTH UX CBOMCTBA,
HAXOIUTH HEIOABIUKHBIC TOUKHU.

HaxoauTh LIEHTPBI M OCU CUMMETPUIN NPOCTEHIINX QUTYD.
IIpumeHsaTh napauiesIbHbII IEPEHOC U CUMMETPHUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30oupaTh MPUMEPHI).
Hcnmoab3oBaTh 115 TOCTPOCHUS U UCCIEA0BAHUI

1U(POBBIE PeCypChl

[ToBTOpeHue, 06001ICHHE,
CUCTEMATHU3AIUS 3HAHUU

IToBTOpEHuUe
OCHOBHBIX ITOHATHUH U

OnepupoBaTrb NOHATUAMU: QPUTYpa, TOUKA, IPSIMAast, yToJ,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U pABHOCTOPOHHUI
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METO/I0B KypcoB 7—9
KJIaCCOB, 0000IIIcHIE
Y CUCTEMAaTU3aLHs
3HAHUM.
[Ipocrenmme
F€OMETPUUYECKHE
burypsl u ux
cBorictBa. 3mepenue
FEOMETPUUYECKHUX
BEJINYNH.
TpeyroiapHUKHU.
[TapannensHbie 1
NIEPIICHIUKYIISIPHBIE
psIMBIE.
OKpy>KHOCTB U KpYT.
I'eomerpuueckue
MIOCTPOEHHUS. YTJIbI
B OKPY>KHOCTH.
Briucanuslie u
ONMCAaHHbBIC
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimast u
OKPY>KHOCTBb.
YeTbIpEXYTOIbHUKH.
Bniucannsie

TPEYTOJIbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEIMAHA,
OucceKTpuca 1 BHICOTA TPEYTOJIbHHKA, TApAIIICIOrpaMM,
poMO, IPSAMOYTOJILHUK, KBaJIpaT, TPareLuus; OKpYKHOCTb,
KacaTresbHasi; paBEeHCTBO U 1oaooue duryp,
TPEYTOJIbBHUKOB; NApAJJIEIIBHOCTD U NEPIEHANKYIIPHOCTD
IPSIMBIX, YTOJI MEXAY IIPSMBIMU, CHMMETPHUS OTHOCUTEIILHO
TOYKH U MPSAMOW; JNINHA, PACCTOSHHE, BEIUYNHA YTJIa,
IJI0IA b, IIEPUMETP.

Hcnoab3oBatrh popMyJibl: IEpUMETPA U TIIOLIAN
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY’KHOCTH U IIJIOIIAIA KPYTa,
00BbEMa MPSAMOYTOJIBHOTO Mapaljiesienuneaa.
OnepupoBarb NOHATUAMM: IIPSIMOYTOJIBHASI CUCTEMA
KOOPAUHAT, BEKTOP; MCIOJb30BATh 3TH NTOHATHS IS
IIPEACTABIICHUS] JAHHBIX U PEIICHUS 3a7a4, B TOM YUCJIE

U3 IpYruX y4eOHbIX MPEIMETOB.

PemiaTs 3a7a4m Ha NOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTFOCTPALIMIO CBSI3€M MEXKY pa3IMYHBIMU YaCTAMH Kypca.
BeiOuparb MeTox 15 pelIeHrs 3a1a4u.

Pematsb 3a1a4u U3 NOBCEAHEBHON KU3HU
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Y ONIMCaHHbIC
YETHIPEXYTOJIbHUKH.
Teopema [Iudaropa u
Havasa
TPUTOHOMETPUH.
Pemenue oOmux
TPEYTOJIbHUKOB.
[IpaBuibHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
TJTOCKOCTH.
JBwxenus. [logobue.
Cummerpust.
[Lnomans.
Brruucnenue
momaae. [ Inomann
MoTI00HBIX GUTYP.
JlexapToBbI
KOOpJIMHATHI Ha
MIJIOCKOCTH.

Bexrtopsl

Ha MJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 [IPOI PAMME
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PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KJIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM TTM(MPOBOM MHpE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTb, KaK C TOUKHU 3PEHUS MPAKTUUECKUX MPUIIOKEHUHN, TaK U UX POJIH
B 00pa3oBaHUM, HEOOXOJUMOM KaXKIOMY uejoBeKy. Bospacrtaer umciio mpodeccuit,
OpU OBJIAJECHUM KOTOPBIMH TpeOyeTcst xopomias 0a30Bas MOATOTOBKA B 001acTu
BEPOSITHOCTU U CTATUCTHKH, TaKasi TIOJIFOTOBKA Ba)KHA JUIsI TPOJIOJKEHUSI 00pa30BaHUs U
I yCTIEITHOM Mpo(decCHoHaNbHOM Kapbephl.

Kasxip1i1 4esnoBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIHUXCS Y HETO
JaHHBIX. A JJis 00OCHOBAaHHOTO TPHUHATUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITKa MHGOpPMALMM HEOOXOJUMO B TOM UHCIE XOpOHio cHOopMHpPOBAHHOE
BEPOSTHOCTHOE U CTAaTUCTUYECKOE MBIITUICHHE.

NMeHHO 103TOMY OCTpO BCTajida HEOOXOIUMOCTh C(HOPMHUPOBATH Y OOYYAIOIINXCS
(GYHKIHMOHAJIBHYIO TPaMOTHOCTB, BKJIIOYAIONIYI0 B ce0si B KadyeCTBE HEOTHEMIIEMOMU
COCTABJISIIONICH yMEHHE BOCIPHHHMATh M KPUTHUYCCKH aHAJIU3UPOBATh WH(OpMAITHIO,
MIPE/ICTABJIICHHYIO B PA3JIMYHbIX (POpMaxX, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX
peaTbHBIX TIPOIECCOB M 3aBUCUMOCTEH, MPOW3BOJIUTH IPOCTEHINE BEPOSTHOCTHBIC
Pacy€rThl.

3HAaKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMHM MPHUHIIMIAMH cOOpa, aHauu3a |
MPEACTABICHUS] JIAHHBIX W3 Pa3IW4YHBIX cdep JKU3HU OO0IIecTBa M ToCydapcTBa
npuoOmiaeT oOydalmmxcs K  OOIIECTBEHHBIM UWHTepecaMm. V3ydeHne OCHOB
KOMOWHATOPUKH pPa3BUBAcT HAaBBIKM OpraHuW3au Tmepebopa W moacdyéra ducia
BapUaHTOB, B TOM YHWCJIE€ B MPHUKIAAHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMH TEOPHH
rpadoB co3maét MareMartuueckuil GyHAaMeHT s (OPMHPOBAHUS KOMITETEHIIUN
B oOmact WHPOPMATHKH W TU(PPOBBIX TexHONOTHH. [lpn W3ydeHWHM CTaTHCTHKU U
BEPOSITHOCTH 00OTAIIaOTCsl MPE/ICTABIeHNs O00YyJarolIuXcsi 0 COBPEMEHHOW KapTHUHE
MHpa U METOJIaX €ro UCCieJI0BaHMs, (POPMHUPYETCS MOHUMAHHE POJU CTATUCTUKH Kak
UCTOYHHMKA COIMAJIbHO 3HAYUMOW WH(OOpPMAIMM ¥  3aKJIAJIbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBITIICHHUS.

B cooTBeTcTBUM ¢ NaHHBIMU LEISIMH B CTPYKTypE MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT U CTAaTUCTHKA» OCHOBHOTO 00IIEro 00pa3oBaHUs BBIICIEHBI CICAYIONINE
coJiepkaTenbHO-MeToandeckne nuHuH: «lIpencTaBieHne AaHHBIX W OMHCATENIbHAs
CTaTUCTHKa», «BeposTHOCTHY, «I1eMeHTh KOMOWHATOPHKN», «BBEeIeHHE B TEOPHIO
rpadoBy.

Conepxxanne nuaNM «lIpencraBieHne MaHHBIX W OMUCATENbHAS CTATUCTHUKA
CIIY’)KUT OCHOBOM 1Ji1 (hOpMHUPOBAHUSI HABLIKOB paOOThI ¢ MH(POpMAIIMEH: OT YTEHUS U
WHTEpHpeTannu WHOOpPMAIMU, TPEACTaBICHHOW B TaOMWIlaX, HAa aUarpaMmax u
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rpadukax, a0 cOopa, NPEACTaBICHHUS M aHalIW3a JaHHBIX C HCIOJIb30BaHHEM

CTAaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX M paccenBaHus. PaboTas ¢ JaHHBIMH,
oOydaroluecss ydarcs CUdThIBaTb UM MHTEPIPETUPOBATH JIaHHBIC, BBIJBUIATH,
apryMEHTHPOBATh U KPUTUKOBATh IPOCTEHIIINE TUIIOTE3bI, Pa3MbILUIATH HAJl (pakTOpamu,
BBI3BIBAIONIMMH HM3MEHYMBOCTh, W OIICHMBATh HMX BIMSHHE HA paccMaTpUBacMbIe
BEJIMUMHBI U TIPOLECCHI.

NHTynTHBHOE TmpEnCTaBlIeHUE O CIyYalHOM W3MEHYMBOCTH, HWCCIEAOBAHUE
3aKOHOMEPHOCTEW M TEHJIEHUUI CTaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM NJIsi MU3y4YEHUs
TEOpUHU BEPOATHOCTEN. bonbllioe 3HaueHne NMEIOT TPAKTUUECKHE 3a/1aHUs, B YACTHOCTH
OTIBITHI C KITACCUYECKUMU BEPOSATHOCTHBIMHU MOJICIISIMHU.

[ToHsiTHE BEPOATHOCTU BBOJUTCS KaK Mepa MpaBIONoA00Ms CIIy4ailHOro COOBITHSI.
[Tpu n3yuenun yaeGHOTO Kypca 00ydaronifecs: 3HaKOMSTCSL ¢ MPOCTEUITUMHU METOIaMHU
BBIUHCIICHUS] BEPOSTHOCTEH B CIydaWHBIX OJKCHEPUMEHTaX C PaBHOBO3MOXHBIMHU
AJIEMEHTAapPHBIMU UCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJIAIOIIMMU CTAaBUTh U
pemath Oosee CloXHbIe 3a7a4uid. B yueOHbI Kypc BXOAST HavyaJbHbIE MIPEICTABICHUS
O CIy4ailHbIX BEJIMYMHAX U X YUCIIOBBIX XapaKTEPUCTHKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOyYaroluxcs
C MHOXXECTBaMH W OCHOBHBIMHU OTIEpAIlUSIMU HaJ MHOXKECTBAMH, PAacCMaTPHBAIOTCS
npUMepbl NPUMEHEHHUs JIs PEUIeHHs 3a/lady, a TakKe HCIOJIb30BaHUS B JPYIrHX
MaTEeMaTHYECKHUX Kypcax v y4eOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs yueOHbIN Kypc «BeposSTHOCTh M CTaTUCTHKA», B KOTOPBI
BXOJAT paszgensl: «lIpencraBiaeHne JaHHBIX M ONUCATeNbHAs CTaTHUCTHUKAY,
«BeposiTHOCTBY, «D11eMeHThl KOMOMHATOPUKW», «BBeneHue B Teoputo rpadony.

OOmiee 4YKCIO YacoB, PEKOMEHJOBAaHHBIX [IJII HW3Y4YEHHUs Y4eOHOro Kypca
«BepostHocTh U cratuctukay, — 102 gaca: B 7 kiacce — 34 vaca (1 yac B Hemenio),
B 8 kitacce — 34 yaca (1 yac B Henento), B 9 kiacce — 34 yaca (1 yac B Henernto).

COAEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BHUJAE TaOJMI], IUarpamm, rpapukoB. 3amoJHEHHE
Ta0NHI], YTEHUE U TOCTPOCHHE JUArpaMM (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX mporieccoB. M3Bneuenne wHGOpMAIMKM U3 AMArpaMM U
Ta0JIHII, UCTIONH30BAHNE U UHTEPIPETAIIUS TAHHBIX.

OnucarenpHasi CTaTUCTHUKA: cpeAHee apudMETHUYECKOoe, MeauaHa, pa3Max,
HanOoJIbIIIee U HAUMEHbIIIee 3HaYeHHUSI HA00pa YMCIIOBLIX JaHHBIX. [[puMepsI cirydaitHoM
W3MEHUYNBOCTH.

CrnydaliHBIN SKCTIEPUMEHT (OTBIT) U CIIydailHOe coObITHe. BeposTHOCTh 1 yacToTa.
Posib ManmoBepOsSTHBIX M MPAKTUYECKH TOCTOBEPHBIX COOBITHI B IPUPOJIC U B OOIIECTBE.
MoHeTa u urpanapHasi KOCTb B TEOPUU BEPOATHOCTEN.

I'pad, Bepmmna, pedbpo. Crenens BepuiuHbl. Yncino pédbep n cymmapHasi CTENEHb

BepiuH. [Ipencrasienue o cBsi3Hoctu rpada. Lenu u nukisl. [Iytu B rpadax. O6xon
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rpacda (disiepoB nyTh). I[lpeacraBnenne 06 opueHTHpoBaHHOM rpade. Pemenue 3amau
C IOMOIIBIO TpadoB.

8 KJIACC

[IpencraBieHne aHHBIX B BUAE TaOIUII, AHArpamMmm, TpaduKoB.

MHOXeCTBO, 2JIEMEHT MHOKECTBA, MOJIMHOKECTBO. Onepanny HaJl MHOKECTBAMMU:
oObeuHEHUe, TepecedyeHue, aonoiaHeHue. CBoicTBa omepanuii HajJ MHOXKECTBAMU:
IIEPEMECTUTENBHOE, COYETATENIBHOE, PACIIPEACIUTENBHOE, BKIIIOUeHUs. Vcronp30Banue
rpaguueckoro MpEeACTaBICHUS MHOXECTB JJI ONUCAHUS PEAIbHBIX MPOIECCOB H
SBJICHUU, IIPU PEILIECHUM 33]1a4.

N3mepenne paccemBaHus JaHHBIX. JlUcnepcuss W CTaHAAPTHOE OTKJIOHEHUWE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DneMeHTapHble cOOBITUS cllydaiiHoro onbita. Ciayyalinble coObITUA. BeposTHOCTH
coObITUH. OmBITHI C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMH COOBITUAMU. CiydailHbIi
BbIOOp. CBA3b MEXIy MaJOBEPOSITHBIMU U IMPAKTUYECKH JOCTOBEPHBIMH COOBITUAMHU
B [IPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBOWCTBa JAEPEBBEB: €IUHCTBEHHOCTHh ITyTH, CYIIECTBOBAHHE BUCAYCH
BEPILMHBI, CBSI3b MEXKAY YMCIOM BEepIIMH M uuciaoM pedep. IlpaBuno ymHOkeHUs.
Pemienue 3amau ¢ momoibio rpados.

[IpotuBononoxueie coobiTus. Juarpamma Ditnepa. O0beIMHEHNE U TIEPECEUCHUE
coObiTuii. HecoBmecTHbie cOOBITHA. DOpMyna CIOXKEHHS BEPOATHOCTEH. Y ClIOBHAs
BeposiTHOCTh. [IpaBuiio ymHOxeHusa. HeszaBucumblie coObitus. IlpeacraBnenue
JKCIIEPUMEHTa B BUIE JecpeBa. Pemenue 3amay Ha HAaXO0XKICHUE BEPOSATHOCTEN
C IOMOIIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, JUarpamm JDiliiepa.

9 KJIACC

[IpencraBiienre JaHHBIX B BUJE TaOJUIl, AHarpaMmm, IpaukoB, WHTEPIIpPETAIUS
JTaHHBIX. YTeHre U oCTpoeHue TabuIl, AuarpaMm, rpaduKoB Mo peaabHbIM JaHHBIM.

IlepecranoBku u ¢akrtopuan. CodeTaHuss M YUCIO codeTaHUU. TpeyrosibHUK
[Tackans. Pemenne 3amau ¢ uCmoiab30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckas BepoATHOCTh. Ciy4ailHbli BBIOOp TOYKH U3  (UTYPHI
Ha MJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPY>KHOCTH.

Ucneitanne. Ycnex u Heynada. Cepusi ucnbITaHUi 10 mepBoro ycnexa. Cepus
ucneiTanuii bepuymin. BeposarHocTu coObITHII B cepun UcnibiTaHui bepHyiu.

CnydailHasg BeJIMYMHA W pPAacOpeAciiCeHUE BEpPOSITHOCTEH. Maremarnueckoe
oxuganue u aucriepcus. [IpuMepsl MaTeMaTHYECKOr0 OXKUIAHUS KaK TEOPETHYECKOTO
CpPEIHEr0 3HAYEHHUS BEJIMYMHBL. MaTeMaTUUECKOE OKUIAHUE W JUCIIEPCUS CIIYYAMHOU
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHym».

[TonsaTue o 3akoHe O0JBIINX uncell. I3MepeHne BeposTHOCTEN C TOMOIIIBIO YacTOT.
Ponb 1 3HaueHre 3aKoHa OOJIBIITUX YKCEeNT B IPUPOJIE U 0OIIECTBE.
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HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yabTAaThl OCBOEHHUS NPOrPAaMMBI Y4e€OHOTO Kypca K KOHILY
oOyueHus B 7 KJjacce:

Yutath uHOpMaIMIO, TPEACTABICHHYIO B TaOlMIax, Ha JUarpaMmax,
IPEACTaBIISATh JaHHBIC B BUJIC TAOJIHII, CTPOUTH JUarpaMMBbl (CTOJIOMKOBBIE (CTOIOYATHIC)
Y KPYTOBBIE) 10 MacCUBaM 3HAYEHUM.

OnuckIBaTh U UHTEPIPETUPOBATH PEATIbHBIE YUCIOBBIE TaHHbIE, MPE/ICTABIICHHBIC
B Ta0JIUIIax, HA AUarpaMmax, rpadukax.

Hcnonb30Bath /ISl ONUCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU: CpelIHEe
apudmernyeckoe, MeaHa, HauOOJbIlIeEe U HAMMEHbIIIEE 3HAYCHUS, Pa3Max.

HmeTs nipecTaBieHUe O CIIy4aifHON H3MEHUYMBOCTH Ha ITpUMepax 1eH, (PU3nuecKux
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEJCTaBICHUE O CTATUCTUYECKOU
YCTONYUBOCTH.

[IpenMeTHble pe3ynbTaThl OCBOCHUSI MPOrpaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 8 kiacce:

N3Bnekats 1 npeoOpa3oBbIBaTh HHPOPMALIKIO, TIPEICTABIEHHYIO B BHIE TaOJUII,
uarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUE TaOIUI, TUarpamMmm, rpadukoB.

OnuceIBaTh TAHHBIE C MOMONIBIO CTATUCTUYECKUX MMOKA3aTENEH: CPEIHUX 3HAUCHUN
U Mep pacceuBaHus (pa3max, JUCTIEPCUs U CTaHIAPTHOE OTKIIOHEHHE).

Haxonuth 4acTOTHl YHMCIIOBBIX 3HAYEHUH M YACTOTHI COOBITHI, B TOM 4YHUCIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUIA.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHH B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OMBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU
COOBITUSIMH.

Hcnonp3oBath rpaduyueckue MOJEIN: JIEPeBO CIy4allHOTO SKCIIEPUMEHTA,
qyarpamMMbl DWIiepa, YucioBas mpsmast.

OnepupoBaTh MOHATUSIMHU: MHOKECTBO, MOAMHOKECTBO, BBINOJHATH ONEPALAN
HaJl MHOKECTBAMU: O0BbEAMHEHHE, [TIEPECECUCHHUE, TOTIOJHEHUE, NEPEUUCIATh JIEMEHThI
MHOKECTB, MPUMEHSTh CBOMCTBAa MHOYKECTB.

Hcnonb3oBarh rpaduueckoe MpEeACTaBICHUE MHOMXECTB M CBA3EH MEXIy HUMHU
JUIsl ONIMCaHMs IPOILIECCOB M SIBJICHHWM, B TOM YHCIIE NPU PEIICHUU 3a7ad U3 JPYTHUX
y4eOHBIX MPEIMETOB U KypCOB.

[IpeameTHbIe peE3yabTaThl OCBOEHHUS NPOrPAaMMbI Y4e€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

W3Bnekats u mpeoOpa3oBbIBaTh MHPOPMAIUIO, MPEICTABICHHYIO B Pa3IMYHBIX
HMCTOYHUKAX B BHUJAE TaONHIl, JuarpaMM, rpadukoB, NPEICTaBIATh JAHHBIE B BHUJE
TabIuLl, TUarpamMm, rpauKoB.
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Pemate  3amaun  OpraHM30BaHHBIM  I[EpeOOPOM  BapHAHTOB, a  TaKke
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb3oBath onucarelbHbIe XapaKTEPUCTUKH ISl MACCBOB YHCIIOBBIX JAHHBIX,
B TOM YHCJIE CPEJIHUE 3HAUCHUSI U MEPbI pacCeUBaHUSI.

HaxoauTh 4acTOThl 3HAYEHUW U YACTOThI COOBITUS, B TOM 4YHUCIE IMOJb3YAChH
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonutb BeposSTHOCTH CIy4yalHBIX COOBITUN B M3YUEHHBIX OIBITaX, B TOM YHCIIE
B OIBITaX C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU COOBITUSIMH, B CEPUSX HCIBITAHUN
710 TIEPBOTO ycrexa, B Cepusix ucnblTanuit bepuyinu.

HNmeTs nipeicTaBieHue O CIIy4alHOM BEJIMYUHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NMeth mipeACTaBiICHHME O 3aKOHE OOJIBIIMX YHUCET Kak O TMPOSBICHUU

3aKOHOMEPHOCTH B CIIy4ailHOM W3MEHYMBOCTM W O POJIM 3aKOHA OOJIBIIUX YHUCEI

B IIPUPOJI€ U OOLIECTBE.
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
HanmenoBanue paszgena  |[KommuecTBo OcHOBHOE cofiepKaHue OcCHOBHBIE BU/IbI JEATEIBHOCTH O0yYarOIINUXCSI
(Temsl) Kypca 4acoB
[IpencraBnenue TaHHBIX 7 [IpencraBneHue TaHHBIX OcBauBaTth CrOCOOBI NIPEICTABICHUS

B TaOnuuax. [Ipaktuueckue
BBIYUCIICHUS IO TAOJIMYHBIM
na"aeIM. M3Biieuenne n
WHTEpHpeTaus TaOIUIHBIX
nanHbiX. [IpakTuaeckas
paboTta «Tadmuub.
['pacmueckoe
MpEACTABICHUE JAaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamM. Urenue u
MIOCTPOEHUE AHATrPaAMM.
[Tpumeps! nemorpaduueckux
Juarpamm.

[IpakTuueckas padbora
«JInarpamMme»

CTATUCTUYECKUX JAHHBIX U YUCIOBBIX MACCUBOB
C ITOMOIIBIO TAOJUI] ¥ AUATPAMM C UCIIOJIb30BAHUEM
aKTyaJbHBIX U BaXHBIX JaHHBIX (IeMorpauueckue
JAHHBIE, TPOU3BOCTBO MPOMBIILIEHHON U
CEJIbCKOXO035MCTBEHHOU MPOIYKIMH, OOILIECTBEHHBIE
Y IPUPOJHBIE SBJICHUSA).

N3yuyaTh MeToabI paboThl ¢ TAOTUYHBIMU U
rpauyecKuMu IpeCTaBICHUAMU JaHHbBIX

C TIOMOLIBIO0 IU(PPOBBIX PECYPCOB B XOJI€
IPaKTUYECKUX padOT

OnucarenpHasg CTaTUCTUKA

Yucnoeie Habopbl. CpeniHee
apudmernyeckoe.
Menuana ynciioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
LEHTPaJIbHOM TEHACHIIMHU (MEpa EHTPA), B TOM YUCTIE
cpeaHee apudmMeTHIECKOe, MeIMaHa.
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Y cTOMUNBOCTD METMAHEI.
[TpakTrueckas pabota
«CpenHue 3HaYEHUS.
HauGonpliee 1 HauMeHbIIIEE
3HAYEHMSI YUCIIOBOTO HAbopa.
Pazmax

OnuchIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIIBIO
cpeaHero apu(MeTHYecKoro U MeJuansl. Pemars
3aJ1a4i.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YHUCIIC

C TIOMOIIBIO IUPPOBBIX PECYPCOB, B X0OJI€
IPaKTHYECKUX padoT.

OcBauBaTh NOHATHS: HAUOOJIbIIIEEC K HAUMEHBIIIEE
3HAYEHHS YMCIOBOTO MACCUBA, pa3Max.

Pematsb 3a1a4yu Ha BBIOOp crioco0a onucaHust
JTAHHBIX B COOTBETCTBUY C MPUPOON TaHHBIX U
LEISIMU UCCIIEI0BAHUS

CiyyaliHasi "BMEHYMBOCTD

CityvaiiHast UBMEHYMBOCTD
(mpumepsr). Yactora
3HAYEHHUU B MACCUBE
JaHHBIX. | pynmupoBka.
['ucrorpammei.
[TpakTudeckas padbota
«CnyyaliHas U3MEHYMBOCTb

OcBauBaTh NOHATHS: YACTOTA 3HAYCHUI B MACCUBE
JAHHBIX, TPYNIUPOBKA TaHHBIX, THCTOTPaMMa.
CTpouTh 1 aHAIM3MPOBATH I'MCTOIPAMMBI,
noAOMPAaTh MOAXOASAIINN [Iar TPYNIUPOBKH.
OcBauBaTthb rpaguuecKkue npeAcTaBiIeHUs pa3HbIX
BUJIOB CIIy4allHOM U3MEHYUBOCTHU, B TOM YHUCJIE

C IOMOIIbIO IU(POBBIX PECYPCOB, B XOJ1€
IPaKTUYECKON padOThI

Brenenue B Teopuro rpadoB

['pad, Bepmmna, pedpo.
IIpencraBienue 3agauun

¢ momoieto rpada. CteneHnb
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno p€dep u cymmapHas
CTeleHb BepiuH. Llens n

OcBauBatb noHsaTHs: rpad, BepuinHa rpada, pedpo
rpada, cTeneHb (BaJIEGHTHOCTh BEPIIMHBI), LIETh U
UK.

OcBauBaTh NOHATHUSA: TYTh B rpade, 3ilIepoB MyTh,
o0xon rpada, opueHTUPOBaHHBIN Tpad.

Pemiath 3a1a4u Ha TOMCK CYMMBI CTEIIEHEW BEPILIVH
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k. [IyTts B rpade.

[IpencraBieHue o0 CBA3HOCTH

rpada. O6xon rpada
(3iiJ1IEpOB MyTH).
[Ipencrasienue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha Touck 006xoja rpada, Ha MOUCK IMyTen

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh crocoObI MPECTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPYTUX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE 1IeNH, PYHKIIMOHAIbHbIC
COOTBETCTBHS) Ha MPUMEpax

BeposatHOCTb 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHBIN OIBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITHs. Poib
MaJIOBEPOSTHBIX U
MPAKTUYECKH JOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oOuiecTBe. MoHeTa u
UTpajibHAs KOCTh B TCOPUH
BEPOSITHOCTEM.
[TpakTudeckas padora
«YacTtoTa BBITIAZICHUS OPJIay

OcBauBaTh NOHATHS: CIIyYalHBIN ONBIT U
Ciy4ailHoe COOBITHE, MATIOBEPOSITHOE U TPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTb 3HaUMMOCTH MAJIOBEPOSATHBIX COOBITUN

B IIPUPO/JIE U O0IIECTBE HA BaXKHBIX MTPUMEpax
(aBapuM, HECUACTHBIE CITy4aH, 3al[UTa EPCOHATIbHON
uH(opMaium, nepenayda JaHHbIX ).

H3y4ars poib KIACCUYECKUX BEPOATHOCTHBIX
Mojiesielt (MOHETa, UrpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

Hao0roaaTh M M3y4aTh 4acTOTY COOBITHI B TIPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIbI0 HU(PPOBBIX
PECYPCOB, B X0JI€ MPAKTUYECKON paboThI

O06o0011eHMe,
CUCTEMAaTHU3aus 3HAaHUHN

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTUKA.
BeposTHOCTS CitydaiiHOTO
COOBITHS

IMoBTOPATH N3YyYEHHOE U BHICTPAMBATH CHCTEMY
3HAHUM.

PemaTp 3aa4u Ha NPEACTABICHUE U ONTMCAHUE
JAHHBIX C TOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
OOcyxnaTh NpuMepbI CIIyYaiiHBIX COOBITHH,
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MaJIOBEPOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHIA, X POJIH B IPUPOJIE U KU3HU
YeJI0BEKa

OBILIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34
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8 KJIACC

HaumenoBanue paznena |[KomuyecTBo OcCHOBHOE coiepKaHue OcHOBHBIE BUIBI ACATEIBHOCTH 00YYaOIIUXCS
(Temsl) Kypca 4acoB
[ToBTOpEHHME Kypca 4 IIpencraBieHue NaHHBIX. IoBTOPATH N3YYEHHOE U BBICTPAUBATH CUCTEMY
7 K1acca OmnwucarenbHasi CTaTUCTHKA. 3HAHHH.
CiyuaiiHasi ©3MEHYMBOCTb. PemaTh 3agaum Ha NpeCTABICHUE U ONMCAHUE
Cpennue ynciaoBoro Habopa. JAHHBIX C TTOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHK.
Cny4qaitabie cOOBITHS. PemaTh 3a1a4u Ha IpE/ICTABIICHUE TPYIITUPOBAHHBIX
BeposiTHOCTH M 4aCTOTHI. JTAHHBIX U OMMCAHHUE CIYYaTHON M3MEHUYMBOCTH.
Knaccuueckue moaenun PemaTh 3agaum Ha onpeieI€HUE YaCTOThI
TEOPUH BEPOSTHOCTEM: CIIy4alHBIX COOBITHM, 00CYKJICHUE TPUMEPOB
MOHETA U UTPAJIbHAS KOCTh CIIy4alHBIX COOBITUM, MAJIOBEPOATHBIX U
MPAKTUYECKU IOCTOBEPHBIX CITYYalHBIX COOBITHIM, UX
POJIU B PUPO/JIEC U )KU3HU YEIOBEKa
OnucarenbHas CTaTUCTHKA. 4 Otxionenus. ucnepcus OcBauBaTh NOHATHSI: TUCIICPCUS U CTAHJIAPTHOE

PaccenBanne maHHBIX

YUCJIOBOTO Habopa.
CrangapTHOE OTKIIOHEHHE
YUCJIOBOTO Habopa.
Jlnarpammel pacceuBaHus

OTKJIOHCHHUC, UCITIOJb30BATb OTHU XapPaAKTCPUCTUKHU
HJIsL OITMCAaHUsA paCCCUBAHUA JaHHDBIX.

Bbl[[Bl/IFaTI) TUNnoTe3nl 00 OTCYTCTBHUH WUJIK HAITUINH
CBA3HU 110 JUarpaMMaM paCcCCHBaHU:].

CTpOI/ITI) JuarpaMMbl paCCCUBaHUs 110 UMCIOIIIUMCS
JaHHBIM, B TOM YMCJIC C IIOMOINbIO KOMIIBIOTCPA
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MHuoxecTBa

MHO0keCcTBO, MOAMHOKECTRBO.

Oneparuu Haj
MHO>KECTBaAMU:

o0beIMHEHNE, IEpEeceUeHuE,

JIOTIOJTHEHHE.
CpoiicTBa onepauui
HaJ MHOYXECTBAMH:
NEpPEMECTUTEIBHOE,
COYETaTeNbHOE,
pacIpeeTuTeNnbHOE,
BKITIOYCHUS.
['padmueckoe
npeCTaBlICHHE
MHOKECTB

OcBauBaTh NOHATHSA. MHOKECTBO, DJIEMEHT
MHO>KECTBA, [I0JIMHOKECTBO.

BbINOJIHATH ONlepanMy HaJl MHOKECTBAMMU:
00beIMHEHNE, IEPECEUEHNUE, JOTIOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATEIbHOE, PACIIPEACIIUTEIBHOE, BKIIFOUCHHS.
Hcnonb3oBath rpadguueckoe NpecTaBieHue
MHOYECTB IPH ONMHCAHUU PEANBHBIX IPOLECCOB U
SBJICHUM, IPY PEICHUH 3a/1a4 U3 APYTUX YUEOHBIX
IIPEAMETOB U KYpCOB

BeposiTHOCTE citydaiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.

Cryqaitabie cCOOBITHS.
braronpustcTByromme

AJIEMEHTapPHBIE COOBITHUSI.

BepostHOCTH COOBITHIA.

OnBITHI C PaBHOBO3MOKHBIMHA
QJICMCHTAPHbBIMU COOBITHSIMH.

Crnyualinbiii BEIOOD.
[IpakTuueckas pabora
«OnbIThI

C pPaBHOBO3MO>KHBIMHU

OcBauBaTh NOHATHSL: dJIEMEHTApPHOE COOBITHE,
CIIy4aiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONPUSITCTBYIOIINX JIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOXHBIE DJIEMEHTAPHBIE COOBITHS.
Pemars 3a1a4u Ha BRIYUCIICHUE BEPOSATHOCTEN

COOBITHH MO BEPOSITHOCTSAM 3JIEMEHTAPHBIX COOBITUI

CJIy4alHOIO OIBITA.

Pemars 3a1a4m Ha BBIYUCIICHUE BEPOSATHOCTEN
COOBITHI B ONBITaX C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITHUSIMH, B TOM UHCIIC

C IOMOIIBIO KOMIIBIOTEPA.
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AIIEMEHTAPHBIMU
COOBITUAMI)

IIpoBOAUTH U U3YyYATH ONBITHI

C PaBHOBO3MOHBIMU JIEMEHTAPHBIMU COOBITUSIMU
(C UCTI0JIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTUX MOJIENIEH) B X0J1e MPaKTUYECKON pabOThI

Benenue B Teoputo rpadoB

JepeBo. CBoiicTBa aepeBa:
€IMHCTBEHHOCTb ITyTH,
CYIIECTBOBAHUE BUCIYECH
BEPILUHBI, CBA3b MEXKITY
YKCJIOM BEPIUIMH U YUCIIOM
peoep. [IpaBuiio yMHOKEHUS

OcBauBaTh NOHATHS: IEPEBO Kak rpad 0e3 IuKIa,
BUCsAYas BeplIMHa (JIUCT), BETBb J€PEBa, MyTh

B JIEpEBE, TUAMETP JIEpeBa.

HN3yuats cBoliCTBA IepeBa: CYIIECTBOBAHUE BUCAYECH
BEPIINHBI, €AMHCTBEHHOCTh ITyTH MEXIY JIBYMsI
BEPIIMHAMM, CBSI3b MEK/1Y YUCIIOM BEPIINH U YUCIIOM
peodep.

PemaTs 3a1a4u Ha MOKCK U TIEPEUYUCIICHUE Ty TEU

B JIEpEBE, ONpPEICICHNE YK CIla BEPUINH UIH pEdep

B JIepeBe, 00X0/1 OMHAPHOTO JIepeBa, B TOM YHCIIe

C IPUMEHEHUEM TPaBUJIa YMHOKEHUS

Cny4daitHbie COOBITUS

[IpoTrBOMOJI0KHOE COOBITHE.
Jnarpamma Ounepa.
O0beIMHEHHE U TIEpeceUeHUe
coObrThii. HecoBmecTHbIC
coObITusi. @opMmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuiiO yMHOXEHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEpOSITHOCTh. He3zaBucumele

OcBauBaTh NOHATHS: B3AUMHO IPOTHUBOIOJIOKHBIE
COOBITHUSI, OTIEpallUU HAJl COOBITUSIMU, OOBEAUHEHNE U
nepecedeHne coObITUH, Tuarpamma Jitnepa (Dinepa—
Benna), coBMeCTHBIE U HECOBMECTHBIEC COOBITHSI.
N3yuaTh TeopeMbl 0 BEPOSITHOCTH 00BETUHEHNUS
JBYX COOBITHI ((POPMYIIBI CIIOKEHUS BEPOSITHOCTEN ).
Pematnb 3a1a4u, B TOM YKCJI€ TEKCTOBBIC 3a]1a4

Ha OTPEJIEIICHUE BEPOATHOCTEH OOBEAMHEHUS U
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coOprtus. [Ipencrabienue nepeceyeHus COOBITUI C TOMOIIBIO YUCTOBOM
CIIy4alHOT' O dKCIIEPUMEHTA OpsIMOH, AarpamMm Jitnepa, GopMyJIIbl CII0KEHUS

B BUJIE JIEpeBa BEPOSITHOCTEM.

OcBauBaTh NOHATHUS: IPABUIIO YMHOXKEHUS
BEPOSTHOCTE, YCIOBHASI BEPOSTHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CIYYAITHOTO OTBITA.

N3yuatsh cBoiicTBa (OnpeeNieHus) He3aBUCUMBIX
COOBITHUH.

Pemathb 3a1a4u Ha ONpeIEJICHUE U UCIIOJIb30BaHUE
HE3aBUCUMBIX COOBITUH.

PemiaTh 3a1a44 Ha OMCK BEPOSITHOCTEM, B TOM
YUCJIE YCIIOBHBIX, C UCIIOIb30BAHUEM JEPEBA
CIIYYalHOTO OTbITa

O0o01eHue, 4 [IpencraBiieHre TaHHBIX. IoBTOPATH NU3YYEHHOE U BBICTPAMBATH CUCTEMY
crucTeMaTu3anus 3HaHU N OnucarenbHas CTaTUCTUKA. 3HAHUM.
['padri. BeposiTHOCTH PemaThs 3a1aum Ha NIPEJICTABICHUE U ONTUCAHUE
CIIy4aitHOTO COOBITHSI. JAHHBIX C TTOMOIIbIO U3YYEHHBIX XapaKTePUCTHUK.
DneMeHTbl KOMOMHATOPUKHU PemaTp 3agaum ¢ npuMeHeHneM rpados.

PemaTh 3a1auM Ha HAXOXKJICHUE BEPOSTHOCTH
CITy4aifHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHH, B TOM YHCIIE B OIBITaX

C PaBHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU.
Pemiate 3ag1a4m Ha HAX0XKACHUE BEPOATHOCTEN
00bETMHCHUS U IIEPECCUCHHS COOBITHH, B TOM YHCJIC
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM TpaUUECKIX
NpeACTaBICHUN U JiepeBa CIy4altHOTO OIbITA.
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Pemathb 3a1a4um Ha IepeYUCIIEHNE KOMOMHAINH
(4ucia nepecTaHOBOK, YMCIIA COUYETaHul),

Ha HAXO0XJAEHUE BEPOATHOCTEN COOBITHI C
IPUMEHEHUEM KOMOMHATOPHUKH, B TOM YHCIIE

C UCIOJI30BaHUEM TpeyroabHuka [lackans

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

34
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9 KJIACC

HanmenoBanue paznena |KomudecTBo OcCHOBHOE coiepKaHue OCHOBHBIE BU/IBI ACATEILHOCTH 00yYaFOIINXCS
(Temnl) Kypca 4acoB
[ToBTOpEHME Kypca 4 IIpencraBieHne JaHHBIX. IoBTOPATH U3YYECHHOE U BBICTPAUBATH CUCTEMY
& KJacca OnucaresibHasg CTaTUCTHKA. 3HAHUWI.

Omneparuu HaJl COOBITUSIMHU.
HezaBucumocTh COOBITUI

PemaThb 3a1a4u Ha IpE/ICTABJICHUE U ONTMUCAHUE
JTAaHHBIX.

PemaThb 3aga4n Ha HAX0XKACHUE BEPOSTHOCTEM
00BbEIMHEHUS U TIEPECECUEHUsI COOBITHI, B TOM YKCIIC
HE3aBUCHMBIX, C UCIIOJIb30BaHUEM IrpadyMueCcKux
MPEJICTABICHUI U JE€PEBA CIIy4YalHOTO OIbITA.
Pematsb 3a1a4uu Ha IepeynCICHNE KOMOMHAIIHMA
(uncia mepecTaHOBOK, YMC/Ia COUCTaHMH),

Ha HaAXO0XJIEHUE BEPOSITHOCTEN COOBITHIA

C IPUMECHEHUEM KOMOMHATOPUKH, B TOM YHCJIC

C UCTOJIb30BaHUEM TpeyrojbHuka [lackans

DneMeHThl KOMOMHATOPHUKHU

ITepectanoBku. @akTopuall.

CoueraHus ¥ YUCIIO
coyeTaHuil. TpeyroapHUK
[Tackains. [IpakTuueckas
paboTta «Beruncienue
BEPOSITHOCTEMN

C UCIOJIb30BAaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHUS, YIIOPSI0UeHHAas rapa, Tpoiika 00BbEKTOB,
NEpPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAaHHUE, YUCIIO
COYETaHUM, TpeyroyibHukK [lackass.

Pemiars 3a1a4u Ha epeYUCIICHUE YITOPSAOUYECHHBIX
nap, TPOEK, IEPEUNCIICHUE TIEPECTAHOBOK

Y COYETAHUU JIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOWHATOPHBIX (DYHKITHI
AIEKTPOHHBIX TAOIUI»

Pematsb 3a1a4n Ha TPUMEHEHNE YUCIIa COUETaHU N

B anreOpe (CokpaménHoe YMHOXKEHUE, OMHOM
HrroToHa).

Pematp, npumeHsiss KOMOMHATOPUKY, 3a/1a4H

Ha BBIYUCIICHUE BEPOSITHOCTEN, B TOM YHCIIE C TIOMOIIIBIO
ANEKTPOHHBIX TA0IHI] B XOA€ MPAKTUYECKOU pabOThI

['eomeTpuyeckas
BEPOSITHOCTh

I'eomeTpuueckas
BEPOSATHOCTH. CydaHbIN
BBIOOp TOYKH U3 (PUTYPBI
Ha INIOCKOCTH, U3 OTPE3Ka,
U3 1yT'H OKPYKHOCTH

OcBauBaThb NOHSITHE T€OMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a41 Ha HAXOXKICHUE BEPOATHOCTEN

B OITBITaX, MPEJICTABUMBIX KaK BEIOOP TOYEK

Y3 MHOTOYTOJIbHUKA, KPYTa, OTPE3Ka WIN AYTH
OKPYXHOCTH, YHCJIOBOTO MPOMEXKYTKA

Hcneitanus bepryiu

UcneiTanue. Ycnex u
Heynada. Cepusi UCTIBITAHUI
JI0 TIEPBOTO ycrexa.
Ucneitanus bepryinu.
BepostHOCTH COOBITHIA

B CEpUM UCTIBITAHUHN
bepnynnu. [Ipaktnueckas
pabora «/cnprranus
bepnymm»

OcBanBaTh NOHATHS UCIIBITAHUE, DJIEMEHTAPHOE
cOOBITHE B UCIIBITAHUHU (yCHIEX U HEy/Aaua), Cepus
WCIIBITAHWUM, HACTYIJICHHE NMIEPBOTO ycrexa
(Heynaum), cepusi ucnelTanuii bepuymiu.
Pemarh 3aga4yu Ha HAX0XKJICHUE BEPOSATHOCTEU
COOBITHI B CEpUHU HCTIBITAHUH JI0 IEPBOTO yCIIexa,
B TOM YHCJIE€ C TIPUMEHEHHEM (POPMYJIbl CyMMBI
F€OMETPUUECKOU MPOrPECCUM.

Pemars 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUMA
bepHyim, Ha HAXOXKICHHUE BEPOSITHOCTH
ONPENEIEHHOTO YUCIIA YCIIEXOB B CEPUU UCTIBITAHUM
bepnyinm.

N3yuyaTh B X01€¢ NPAKTHYECKOH padoThI,
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B TOM YHCJIE C IOMOIIBIO LIM(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU UCIIBITAHUM
beprymm

Cnyuaiinas BelIMurHa

CrnydaiiHasi BeTU4YMHA U
pacrpeneneHue
BEPOSITHOCTEM.
MartemMaTiudeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYUHBL. [[puMepbl
MAaTeMaTUYECKOTO OKHUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTe 0 3aKOHE OOJBITUX
yucei. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [pumeHenue 3akoHa
OOJIBIIINX YUCET

OcBONUTH MOHATHS: CTy4YaillHASI BEJIMYMHA, 3HAUCHUE
CIIy4YalHOM BEJIMYUHBI, PACTIPEACIICHUE
BEPOSITHOCTEM.

N3yuathb 1 00CyKAATH IPUMEPHI UCKPETHBIX U
HETIPEPBIBHBIX CIIyYalHBIX BEJIMYHH (POCT, BEC
YeJIOBEKA, YUCIEHHOCTh HACEIICHUS, APYTHUE
VM3MEHYMBBIC BEJIMYUHBI, PACCMATPUBABIINAECS

B KypC€ CTaTUCTUKH ), MOJICTbHBIX CITy4alHBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH ONBITAMU
(Opocanue MOHETBI, UTPATTEHON KOCTH, CO CITy4ailHBIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHS: MATEMATUYECKOE OXKUTAHUE
CIIy4allHOM BEJIMYMHBI KAK TEOPETUUECKOE CPENHEE
3HAYEHHE, TUCIIEPCUS CITyYaTHOM BEJIMYMHBI KaK
aHaJIoOT JUCIIEPCUM YHCIIOBOTO Habopa.

Pemars 3a1a4m Ha BBIYMCIICHUE MATEMATHYECKOTO
OKUJIAHUS U JUCTIEPCUU TUCKPETHOU CIIy4alHOU
BEJIMYUHBI 110 33JJaHHOMY PaclpeAesI€HUIO, B TOM
YHUCIIe 3371a4, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESIMU.

3HAKOMMTBHCS C MATEMaTUUYECKUM OKUIAHUEM U
JACTIEPCUEH HEKOTOPBIX PacIpeesIeHUl, B TOM
YUCJIEe pACTIPEAECICHUS CIyYalHOU BETMYUHBI «UUCIIO0
YCIIEXOB» B CEpUU UCTIBITAHUN bepHyIuIH.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4ailHBIX OMbBITAX KaK CIy4YailHYIO BEIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OO0NbIHX urcen (B popme
bepHymnun): npu 00JIBIIOM YKCIIE OMBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4m Ha U3MEpeHUE BEPOSITHOCTEN

C MOMOIIBIO YacToT. O0CYKAATH POJIb 3aKOHA
OOJBIIMX YKCEN B 0O0OCHOBAHUH YaCTOTHOTO METOAA
MU3MEPEHUS BEPOATHOCTEM.

O0cyxaaTh 3aKOH OOJBIINX YUCEN KaK MPOSIBICHHUE
CTaTUCTUYECKOW YCTOMYMBOCTU B U3MEHUYMBBIX
SBJICHUSIX, POJIb 3AKOHA OOJIBIINX YHCEII B IPUPOAE U
B YKU3HH YEJIOBEKa

O060011eHNE, KOHTPOJIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH NU3YYEHHOE U BBICTPAMBATH CUCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHUM.
BeposTHOCTH CilydaitHOTO PemiaTs 3a1a4u Ha IpeICTABIICHUE U ONIMUCAHUE
COOBITHS. DIEeMEHTBI JTAHHBIX.
koMOuHatopuku. Ciydaiinple | PemaThb 3a1aum Ha HAXO0XICHUE BEPOSATHOCTEH
BEJIMYMHBI U PACIIpEACICHUS COOBITHI, B TOM YHCJIE€ B OMBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOATHOCTEH 0OBEIMHEHHSI U TIEPECCUCHUS
COOBITUM, BBIYUCIISATH BEPOSITHOCTH B OTMBITaX
C CEpUSAMHU CIIyYalHbIX UCIIBITAHUN
OBLIEE KOJIMYECTBO 34
UYACOB I10O ITPOI'PAMME
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