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Pabouas nmporpamma o ydeOHomy npeamery «MaremaTtuka» (6a30BBI YPOBEHb)
(npenmetHass obnacth «Marematuka W WH(OpMaTUKa») (Hajiee COOTBETCTBEHHO —
nporpaMmMa IO MaTeMaTHKe, MaTeMaTHKa) BKIIIOYAET TMOSCHUTEIbHYIO 3aIlUCKY,
colepkaHue OOydeHHus, IUIaHHUPYEeMble pe3yJlbTaThl OCBOEHHUS MPOrpaMMBbI IO
MaTeMaTHKe, TEMAaTHYECKOE TUIAaHUPOBAHHUE.

HOACHUTEJIbHAA 3AIINCKA

[Iporpamma mo wmarematuke I oOydarommxcs 5-9 KiaccoB paspaboraHa
Ha ocHoBe PI'OC OOO. B mporpamme 1o MareMaTHUKE YUYTEHbI UJECU U MOJOXKEHUS
Konnenuu pa3Butus MaTemMaTideckoro oopasoanus B Poccutickoit deneparumn.

[IpenMeToM MaTeMaTUKU SBISIOTCA PyHAaMEHTaIbHbIE CTPYKTYPhI HAIlIEro MUpa —
MPOCTPAHCTBEHHbIE (POPMBI W  KOJMUYECTBEHHBIE OTHOIICHHUS (OT MPOCTEUIIHUX,
YCBAaMBAE€MbIX B HEMOCPEIACTBEHHOM OIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUISl pa3BUTHUSL HAYYHBIX U MPUKIAIHBIX UJiei). MaremaTuyeckue 3HaHusl 00ECIeYnBAIOT
MMOHUMAHUE MPUHLUIOB YCTPOWCTBA W HCMOJIb30BAHUA COBPEMEHHOM TEXHHUKH,
BOCIIPUSAITUE W  MHTEPIPETAUMIO COLHAIBHOM, SKOHOMHYECKOH, TMOJUTHYECKON
nH(pOpMaIK, MalOT BO3MOXKHOCTb BBIMOJHATh PACUETHl M COCTABJISATH AJTOPUTMBI,
HaxXOJUTh U MPUMEHATH (POPMYIIbI, BIAJIETh MPAKTUYECKUMHU TPUEMAMU TEOMETPUUYECKUX
U3MEPEHUN M TMOCTPOEHUM, YUTATh UH(POPMAIUIO, MPEACTABICHHYIO B BHJE TaOIuIl,
auarpaMM W TpaduKOB, JKUTh B YCJIOBHSX HEONPENENEHHOCTH U TOHHUMATh
BEPOSTHOCTHBIN XapaKTep CIIyYalHBIX COOBITHH.

N3yuenne marematuku GOpMUPYET y OOYyYarOmMUXCS MaTEMAaTHYECKUM CTHIIb
MBIIUICHUS, TTPOSIBIISIONIMIICS B ONpEeAeIEHHBIX YMCTBEHHBIX HaBbIkax. O0Oydaroniuecs
OCBaMBAIOT TaKWe MPUEMBI U  METOJbl MBINUICHUS, KaK HWHIAYKUUAS U JACTYyKLHUS,
00001IeHNE U KOHKPETU3alus, aHaJIu3 U CUHTE3, KiIacCUPUKAIMs U cUCTeMaTu3alus,
abctparupoBanue v aHanorusi. OObEKThl MATEMATUYECKUX YMO3AKITIOUSHHH, TIPaBHIia UX
KOHCTPYHUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHUMN, CIIOCOOCTBYIOT
BbIpaboTKe YMEeHHUsI (OpMYJIUPOBATh, OOOCHOBBIBATh U JIOKA3bIBATh CYXKIEHHUS, TEM
CaMbIM pa3BUBAIOT JIOTMYECKOE MblIlIeHHEe. M3yueHue maremMaTHKu OOecreyuBaeT
(dhopMHpPOBAHNE AITOPUTMUUYECKONW KOMITOHEHTBHI MBIIIICHUS ¥ BOCIIUTAHUE YMCHHM
JNEUCTBOBAaTh MO  33aJaHHBIM  aJrOpUTMaM, COBEPIIECHCTBOBATh  WM3BECTHBIE U
KOHCTPYHUPOBATh HOBbIE. B mpoiiecce pelenus 3a1a4 — 0CHOBOW yueOHOM JAesITEeNbHOCTH
Ha YPOKaX MaTEMAaTHKHU — Pa3BUBAKOTCS TBOPUYECKAS U IPUKJIIAIHASI CTOPOHBI MBIIILICHHUS.
OO0yueHune maTeMaTUkKe JAET BO3MOKHOCTh Pa3BUBATh y OOYYAIOUIUXCS TOUHYIO,
palroHaIbHYI0 U MH(DOPMATUBHYIO pedb, YMEHHE OTOUpaTh HamboJee MOAXOISIIne
S3BIKOBBIC, CUMBOJIMUYECKHE, TpapUUYECKUE CPEICTBA JUIsl BBIPAKCHHUS CYXKICHUN H
HaIJISIAHOTO UX MIPEICTABIICHHUS.

[Ipy u3ydeHMM MaTeMaTHUKU OCYILECTBISETCS 0O0Ilee 3HAKOMCTBO C METOAaMU
MO3HAHUS JEHCTBUTEIBHOCTH, IPEACTABICHUAMU O MPEIMETE U METOAAX MaTEMAaTHKH,
UX OTJIMYHMH OT METOJIOB JIPYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX
MIPUMEHEHUSI MaTEeMaTUKH JIJIs pEIIeHUs HAYYHBIX U MPUKJIAIHBIX 3a1a4.



[IpuopureTHpIiMU 1EeNAMH OOyYeHHUS MaTreMmaTthke B 5-9 Kiaccax SBISIOTCS:
dbopMupoBaHUE IEHTPAIbHBIX MATEMATHYECKUX TMOHSATUU (YUCIIO, BEIUYUHA,
reoMerpuueckas Qurypa, mnepeMeHHasi, BEpPOATHOCTb, (DYHKIIMs), 0OeCreYMBaAOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUUECKOTr0 00pa30BaHuUs 00 yHarOIUXCS;

MOJIBE/ICHUE OOy4YaroIMXCAd Ha JOCTYIHOM [UIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMaTUKW U OKPYKaIOIIEro MUpa, TOHUMAaHUE MAaTeMAaTUKHU KaK 4acTH
o0I11elt KyJIbTYPBI YETOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaIbHBIX M TBOPYECKHX CIOCOOHOCTEW O0ydaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUM, KPUTUYHOCTU MBIIIICHUS,
MHTEpeca K U3YYEHUI0 MaTEMATHUKU;

dbopmupoBanue (HYHKIIMOHATBHON MaTEMaTHYECKOM TPAaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBICHUS MATEeMAaTUYECKUX TMOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEN
B PCAIbHBIX >KMU3HCHHBIX CUTYyalUsX U MPU U3YUYCHUU JPYTUX YUEOHBIX MPEIMETOB,
MPOSIBJICHHSI 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (opmMynupoBaTh HUX Ha SI3bIKE
MaTeMaTUKH U CO3/l1aBaTh MAaTeMaTHYECKUE MOJEIN, MPUMEHSITh OCBOCHHBIN
MaTeMaTUYeCKU ammapar Juisi pelieHus] MPaKTUKO-OPUEHTHUPOBAHHBIX  3aj1ad,
HMHTEPIIPETUPOBATH U OLIEHUBATH MOJTYyYECHHbBIC PE3YIbTATHI.

OCHOBHBIE JTMHUU COJIEPKaHUS ITPOTrpaMMBbI 10 MaTeMmaTuke B 59 knaccax: «Hucna
U BBIYUCIECHUS», «Anredpa» («AnreOpanueckue BbIpaXEHUs», «YpaBHEHUS U
HEpaBEHCTBaY), «DyHKIMN», «I'eomeTpusi» («I'eomerpruyueckne GUTyphl M UX CBOMCTBAY,
«MI3MepeHne TEOMETPUYECKUX BEIMYMHY), «BeposTHocTh W cratuctuka». JlaHHbIe
JUHUYU Pa3BUBAIOTCS TMapajlieIbHO, KaX/as B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM,
OJIHAKO HE HE3aBHUCHUMO OJ[HA OT JIPYIOid, a B TCCHOM KOHTAKTE ¥ B3aUMOJICHCTBUM.

Coneprkanue mporpaMMbl IO MaTeMaTUKe, pactpeneaéHHoe 0 rojgaM OOy4eHUs,
CTPYKTYPUPOBAHO TakuM OOpa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUIHAIbHBIM
BompocaM  o0yuwaromguecsi — oOpamiajinuch  HEOJHOKPAaTHO, 4YTOObI  OBJAJCHUE
MaTeMaTUYECKUMHU TOHATUSMU M HaBBIKAMH OCYIIECTBIISUIOCH IOCJIENOBATENbHO U
MOCTYNaTeNbHO, C COOJIIOJIEHMEM NPUHIUMIIA TMPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTeMaTHYECKUX IMPEACTaBICHUN O0y4Yaromuxcs,
pacuupsis U yriyossist €€, 00pa3ysi IpOYHbIE MHOXKECTBEHHBIEC CBS3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00s13aTEIbHBIM YUEOHBIM
MPEIMETOM Ha YpOBHE OCHOBHOTO obOmiero oopasoBanus. B 5-9 knaccax maremaTtuka
TPaJUIIMOHHO U3Y4aeTCs B paMKax CIEAYIOUINX Y4eOHBIX KYpCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B /-9 kitaccax — KypcoB «Anredpay (BKJIOYasi 3JIEMEHTHI CTATUCTHKU U
Teopun BeposTHocTer) u «l'eomerpus». IIporpammoil 1Mo MaremMaTUKEe BBOJUTCS
CaMOCTOSITEIbHBIN yUeOHbIN Kypc «BeposSTHOCTb U CTaTUCTUKAY.

OO6miee 4MCIO 4YacoB, PEKOMEHIOBAHHBIX [JISi M3Yy4YEHHUs] MaTeMaTuku (0a30BbId
YpPOBEHb) Ha YPOBHE OCHOBHOTO o00mero obpa3oBanus, — 952 waca: B 5 kiacce —
170 gacos (5 yacoB B Heneno), B 6 kitacce — 170 yacos (5 yacoB B Heaenio), B 7 Kacce —
204 ygaca (6 yacoB B Hejeno), B 8 kiacce — 204 gaca (6 yacoB B Henenmo), B 9 Kiacce —
204 gaca (6 4acoB B HEJEINIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenne MaTeMaTWKyd Ha YPOBHE OCHOBHOTO 00IIEro oOpa30BaHMs HAIPaBICHO
Ha JOCTIKEHHE OOYyYalolMMHCS JIMYHOCTHBIX, METANpPEeJIMETHBIX U MPEAMETHBIX
00pa30BaTEIbHBIX PE3YIHTATOB OCBOCHUS YUEOHOTO IIpeMeETa.

JIMUYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE  pe3yJibTaTbl  OCBOCHMS  IpPOrpaMMbl [0  MaTeMaTHKe
XapaKTEPU3YIOTCS:

1) maTpuOTHYECKOE BOCIIUTAHME:

NPOSIBIICHUEM HMHTEpEca K MPOILIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHUEM K JTOCTIKEHHUSIM POCCUHCKHX MaTEMaTHUKOB M POCCHUICKOM
MaTEMaTUYECKON IKOJbI, K WCTOJb30BAHUIO 3TUX JOCTIDKCHHH B JIPYrMX HayKax M
MPUKJIAIHBIX cepax;

2) TPa’kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 005I3aHHOCTEHN TpaKJaHWHA U peajn3alliy ero Mpas,
MpEACTAaBICHUEM O MAaTeMaTHYeCKUX OCHOBaX (DYHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYD, SIBJICHHM, MPOIIEAYP TPaKTAHCKOTO OOIIECTBA (HApUMep, BEIOOPHI, ONIPOCHI),
TOTOBHOCTBIO K OOCYXJICHUIO JITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKUM
MPUMEHEHUEM JIOCTUXKEHHM HAyKH, OCO3HAaHHUEM Ba)XHOCTU MOPAJIbHO-3THUUYECKUX
MIPUHIIATIOB B JESATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIMTAHHE:

YCTAaHOBKOM HA AaKTUBHOE Y4YacTH€ B PEUICHWH MPAKTUYECKUX 3a/ad
MAaTeMaTU4YECKOM  HAIPAaBIIEHHOCTH, OCO3HAHMEM  BAXXHOCTU  MAaTEMATHYECKOIO
o0pa3oBaHHS Ha TPOTSHKEHUW BCEW JKU3HU A YCIEUTHOW TpodeccroHambHOM
NESATENbHOCTH W Pa3BUTUEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM W
MOCTPOCHUEM WHIWBHUIYAIbHOU TPACKTOPUU OOpa30BaHUS U JKU3HEHHBIX ILIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) rcTeTM4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBKO K  3MOLMOHAJIBbHOMY M ACTETHMYECKOMY  BOCIPHUITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jad, pELIECHUW, pacCyKIE€HUH, YMEHHIO BHJIETh
MaTEeMAaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

OpHEHTAaMEN B AEATEIBHOCTA Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX IPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI 4YeNOBEKa, MPUPOAbBI M OOIIECTBa,
MOHUMAaHUEM MATEeMAaTHYECKOM HAYKHU KaK C(epbl YETOBEUECKOU JESTEIIbHOCTH, ITANOB
€€ pa3sBUTUS M 3HAYMMOCTH JUISl PAa3BUTHUS LUBWIN3ALUN, OBJIAJACHUEM S3BIKOM
MaTeMAaTUKM W MAaTEeMaTUYECKOW KYJIbTYpPOM KAaK CpPEICTBOM IIO3HAHUSA MUPA,

6



OBJIaICHHUCM HpOCTeI‘/’IHII/IMI/I HaBBIKaMH HCCHeﬂOBaTeHLCKOﬁ ACATCIBHOCTH,

6) pusmyeckoe BocnmuTaHHE, (OPMHPOBAHHE  KYJbBTYPbl  310POBbSI M
IMOLMOHAJIBHOIO 0JIAr OOy Yusi:

TOTOBHOCTBIO MPUMEHATh MATEMATHUYECKUE 3HAHUS B MHTEpPECaX CBOETO 370POBbS,
BEJICHUSI 3/I0pOBOr0 00pasa >KW3HU (30pOBOE MUTAaHUE, COAIAHCUPOBAHHBIN pPEXUM
3aHITHH U OT/BIXA, PETYJIsIpHAs (U3NUecKasi aKkTUBHOCTH), CHOOPMHPOBAHHOCTHIO HABBIKA
pediekcur, TpU3HAHMEM CBOEro MpaBa Ha OMIMOKY M TaKoro e IpaBa JApPyroro
YeJI0BEKa;

7) ’KOJIOTHYEeCKOe BOCIIUTAHNE:

OpUEHTallMed Ha TPUMEHEHHWE MAaTeMAaTHMYeCKUX 3HAHUWM MJis peuieHus 3ajad
B 00JIaCTH COXPAHHOCTH OKpY>Karollel cpeibl, TUIAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX
BO3MOXHBIX TIOCIEIACTBUN JJIi OKpPYXAIoLIEed Cpelpl, OCO3HAHUEM TJ100aJIbHOr0
XapakTepa SKOJIOrMUeCcKUX MpobeM U MyTei UX pelieHus;

8) apanTanusa K M3MEHSIOIINMCS YCJIOBHSAM COIHAJIBHON M MPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBHSIM B YCIOBUSAX HEOMPEAEIEHHOCTH, TTOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYCCKYIO JESITeIhbHOCTh, B TOM YHCJIE YMEHHE
VYHUTBCS Y APYTHX JIIOACH, TPHOOPETaTh B COBMECTHOU JICSITEIIbHOCTH HOBBIC 3HAHUS,
HABBIKA Y KOMITETCHIIUH U3 OIbITA IPYTUX;

HEO0OXOIMMOCTHIO B (POPMUPOBAHUY HOBBIX 3HAHUI, B TOM YHUCIE (OPMYITUPOBATH
UJICH, TIOHATHS, TUIIOTE3bI 00 00BbEKTaX M SBJICHUSAX, B TOM YHCJIC paHEe HE U3BECTHBIX,
OCO3HaBaTh JME(MUIUTHI COOCTBEHHBIX 3HAHWU M KOMIIETEHTHOCTEH, TUTAHHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHHMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIITICHUS
U ACUCTBUS, (OPMYITUPOBATH U OIIEHUBATH PUCKU U TTOCIIECCTBHS, (OPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJ/IBTATHI

B pesynbpTaTe 0OCBOCHHS IPOrpaMMBbI [0 MaTEMaTHKE Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOydaromierocsi OyayT copMUpOBaHbl METANpeIMETHBIE PE3yJIbTaThl,
XapaKTEPU3YIOMINECs OBJIAICHUEM YHHBEPCATBbHBIMU IMO3HABATEIIBHBIMU JICHCTBHIMH,
VHUBEPCAIbHBIMH ~ KOMMYHUKATUBHBIMH  JIEUCTBUSIMH W yHUBEPCAIbHBIMU
PETYIATUBHBIMH JIEHCTBUSMHU.

ITo3naBaTeabHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ
ba3oBble JioruvyecKkue 1ecTBUsA:

BBIABJISAITH W XApPaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXIy MOHATHSIMH, (POPMYIMPOBATH OMPEACICHUS
MOHATUH, YCTaHaBJIMBATh CYIIECTBEHHBIM TNpHU3HAK KIaccU(UKAIMK, OCHOBaHUSA
TU1s1 0000IIIEHUS ¥ CPAaBHEHUS, KPUTEPUU TPOBOJUMOI0 aHAIIN3a;

BOCIIPUHHUMATH, (OPMYIUPOBATH U IPEOOPA3OBBIBATH CY>KICHUS: YTBEPIUTEIbHbBIE



U OTpHUIaTeNIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHEIE,

BBISIBISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M WM MPOTUBOPEUUS
B (akTax, J[JaHHBIX, HAOMIOACHUSX W YTBEPKACHUSIX, Npenjaratb KpUTEpUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNI;

JIENIaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOYECHUH, YMO3aKIIOUYECHUH 110 AaHAJIOTHH;

pa3OupaTh J0Ka3aTelbCTBA MAaTEMaTUYECKMX  YTBEPXKIEHUH (IpsMble U
OT TMPOTHUBHOTO), TPOBOAUTH  CAMOCTOSATEIBHO  HECJIOXHBIE JIOKAa3aTelIbCTBA
MaTEeMaTHUYeCKUX (PaKTOB, BBICTPAMBATH APTyYMEHTALMIO, TMPUBOJIUTH NPUMEPHl U
KOHTPIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE PACCYK/ICHUS;

BbIOMpaTh cioco0 pemieHus y4eOHO# 3aqaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHus, BbIOMpaTh Hanbosee MOAXOJAIINM C yUETOM CaMOCTOSITENIHO BbIIEIEHHBIX
KpUTEPUEB).

Ba3oBnle ucciaeanoBareabcKue 1eCTBUSA.

UCIIOJIb30BaTh BONPOCHI KaK MCCIEIOBATEIbLCKUA HHCTPYMEHT IIO3HAHUS,
(dhopMyIHpOBaTh BOMPOCHI, PUKCUPYIOIINE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSATEIBHO
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHPOBATh THUIOTE3Yy, aprYMEHTUPOBATH CBOIO
MO3UIINI0, MHECHHUE,

MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUIAHY HECIIOKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTEMaTHIECKOro 0ObEKTa,
3aBUCUMOCTEH 00BEKTOB MEKIy COOOM;

CaMOCTOSITeIbHO  (OPMYJIMPOBAaTh OOOOIIEHHUS ¢ BBIBOABI 10 pe3yjbTaTam
MPOBEJEHHOI0 HAOJIOAEHUS, UCCIICIOBAHUS, OIEHUBATh JIOCTOBEPHOCThH IMOIYyUECHHBIX
PE3yAbTAaTOB, BHIBOJIOB U 00OOIIIECHHUIA;

MIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKKe BbIJIBUTATh
MIPETOI0KEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmaumei:

BBISIBISITh ~ HEJOCTATOYHOCTb M M3OBITOYHOCTH  HH(OpPMALMU,  JAHHBIX,
HEOOXOAMMBIX JIJIsl PELICHUS 3a/1a4U;

BbIOMpaTh,  AHAIM3UPOBATh,  CHCTEMATU3UPOBATb W HHTEPIPETHPOBATH
UH(pOpMAIUIO Pa3IUYHbIX BUAOB U (OPM IPEICTABIICHNUS,

BbIOMpaTh (HopMy MpeacTaBiIeHUs MHPOPMALIMK U WILIIOCTPUPOBATH PEIIaeMble
3aJlauM CXeMaMH, JuarpaMmMaMu, HHOU rpaduKoi U MX KOMOMHAIMSIMH;

OLIEHUBATh HAJ&KHOCTh MHPOPMALUK 10 KPUTEPUSAM, MPENTIOKEHHBIM YUUTEIEM
WK ¢(HOPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKATHBHbIE YHHBepCaJbHbIe YuyeOHbIe JeHCTBUA:

BOCIIPUHUMATL U (1)OpMy.TII/IpOBaTL CYXXKOACHHUA B COOTBCTCTBUU C YCIIOBUAMU H
neIsiMHU OGH_ICHI/I?I, SICHO, TOYHO, T'PaMOTHO BbIPpaXXaThb CBOIO TOYKY 3PCHHUA B YCTHBLIX
N IMIMCbMECHHBIX TCKCTAaX, JaBaTh ITIOSACHCHUS 110 XOAYy pCIICHUA 3a]a4i, KOMMCHTHUPOBATH



MOJTYYCHHBIN Pe3yNbTar;

B XOJ€ OOCYXIEHHs 3a/laBaThb BOIPOCHl IO CYIIECTBY OOCYXAAa€MOU TEMBI,
npoOJieMBbl, pelaeMoi 3a/1ayM, BbICKA3bIBaTh HJEH, HAlleJICHHbIE Ha MOUCK pELICHMS,
COMOCTAaBIISATh CBOM CYXKIEHUS C CYXACHUSAMHU JPYrUX YYaCTHUKOB JHUaiora,
OOHapy’KMBATh Pa3jInUUE U CXOACTBO MO3ULIUNA, B KOPPEKTHOU (hopme (hopMyarpoBaTh
pa3HOIJIacus, CBOU BO3PAXKEHUS;

NPE/ICTaBIIATh PE3YyibTaThl PEUICHUS 3a/Jaud, HKCIEPUMEHTa, HCCIEIOBAHMS,
MPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (opMaT BBICTYIUICHHS C Yy4ETOM 3ajad
NpEe3eHTalNU U 0COOEHHOCTEN ayIuTOpUH;

MOHUMATh U UCIIOJI30BATh MPEUMYIIECTBA KOMaHAHON U UHJIUBU1YaIbHOU pabOThI
IPU pelIeHUur Y4eOHbIX MaTEMaTHUECKHX 3a7a4;

OpUHAMATh 1EeJNb COBMECTHOH JAEATEeNbHOCTH, IUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM palOThI, pacipeesTh BUAbI padoT, TOrOBapUBATHCA, 0OCYKIATh MPOIIECC
U pe3yibTaT padoThl, 000011aTh MHEHUSI HECKOJBKUX JIFOJIEH;

y4acTBOBAaTh B TPYNIOBBIX ¢opMax paboThl (0OCYXKIeHUs, OOMEH MHEHUSIMH,
MO3T'OBBI€ IITYPMBI U IPYTUE), BHITOIHATH CBOIO 4aCTh Pa0OTHl M KOOPAMHUPOBATH CBOU
JCUCTBUS C IPYTUMHU WICHAMH KOMaHIbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJla B OOIIUMA
NPOAYKT IO KPUTEPHSIM, CHOPMYTHPOBAHHBIM yUYACTHUKAMU B3aUMOICHCTBUSI.

PeryjsiTuBHbIe YHUBEpPCAJbHbIE Y4eOHbIC HeHCTBUA
Camoopranu3amnus:

CaMOCTOSITENTLHO COCTAaBIISATh TUIAH, aJTOPUTM peIIeHHs 3a1adu (WIH €ro 4acTh),
BBIOMpATh CIMOCOO pelieHuss ¢ Y4ETOM MMEIONIUXCS PECYpCOB W COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh W KOPPEKTHPOBATH BAPHAHTHI PEHMICHUN C YIETOM
HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIAJ€Th CIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJS Mpolecca MU pe3yJbrara
pelieHrs MaTeMaTUYECKO 3a/1auu;

NpeABUIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEIICHUM 3ajadH,
BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HANJAEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH TOCTABICHHON WEMH W
YCIIOBUSIM, OOBSCHSATH MPUUYMHBI JOCTHXKCHUS WM HEAOCTHXKEHUS 1E€TH, HaXOJUTh
OIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIAMETHBIE PE3YJIBbTATBI

[IpenMeTHble pe3yabTaTbl OCBOCHUSI MPOrPaMMbl IO MaTEMATHUKE IPEJICTABICHBI
1o rojjaM o0y4eHHs B CISAYIOINX pa3jesiax MporpaMMbl B paMKaX OTJIETbHBIX YUeOHBIX
KypCcOB: B 5—6 Kkiiaccax — kypca «Maremaruka», B /-9 kimaccax — KypcoB «Airedpay,
«I"'eomeTpusi», «BepOATHOCTh U CTATUCTUKAY.



PABOYASA ITIPOTPAMMA YYEGHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IHOACHUTEJIbBHAS 3AIIMCKA

[IpuopuTeTHBIMU 1ENAMH OOyYEHHsI MaTremMaThuke B S5—6 Kiaccax SBISIOTCS:

OpoAo/KEeHUEe (POPMUPOBAHMS OCHOBHBIX MATEMAaTHYECKHX MOHATUNA (YHUCIIO,
BEJIMYMHA, TreoMeTpuyeckas ¢Qurypa), o00eCNeunuBaroluX MPEeMCTBEHHOCTh W
MEPCIEKTUBHOCTh MAaTEMAaTUYECKOr0 00pa3oBaHus 00yJaroIInuXCs;

pa3BUTHE MHTEJUICKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH 00ydarommxcs,
MIO3HABATEJIBbHON AaKTUBHOCTH, HUCCIENOBATEIbCKUX YMEHUH, MHTEpeca K H3yUYECHHIO
MaTEeMaTHKH;

MOJIBE/ICHUE OOYy4YaloImMXCid Ha JOCTYIMHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MATEMATUKHU U OKPYKAKOLIETO0 MUPA;

dbopMupoBaHue (QYHKIIMOHAIBHON MaTEMaTUYECKOM TPAaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTHYEeCKME OOBEKThl B PEAIbHBIX IKU3HEHHBIX CHUTYalUsX,
MPUMEHSATh OCBOCHHBbIE YMEHHUS JUIsl pEUIeHUs MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajady,
MHTEPIIPETUPOBATh IIOJYYECHHBIE PE3YyJbTaTbl M OLIEHUBAaTh KX HA COOTBETCTBHE
IIPAKTUYECKON CUTYALNH.

OCHOBHBIE JIMHUM COJEpKAaHMS Kypca MaTeMaTMku B 5—6 Kiaccax —
apuMeTHdecKass U TeOMETpHUYecKasi, KOTOPbIC PA3BUBAIOTCS MapaJICIbHO, KaKaas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOW, OJHAKO, HE HE3aBHUCHUMO OJIHA OT JPYTOW,
a B TECHOM KOHTaKT€ M B3auMoJeWcTBUM. Takxke B Kypce MATEMATHKU MPOUCXOAUT
3HaKOMCTBO C 3JIEMEHTaMU alredpbl U ONMUCATENbHON CTATUCTUKH.

W3ydyeHue apupMeTHueckoro marepuaja HAYMHAETCA CO CHUCTEMaTH3aluu MU
Pa3BUTHS 3HAHUN O HATYPAJIbHBIX YKCIIaX, MOJYYEHHBIX HA YPOBHE HAUYAILHOTO OOIIEro
oOpazoBanus. [Ipy 3TOM  COBEpPUICHCTBOBAHME  BBIYUCIUTEIBHOW TEXHUKH U
(GbopMUpOBAaHME  HOBBIX  TEOPETHMUECKHX  3HAHUWA  COYETaeTcs C  Pa3BUTHUEM
BBIUMCIUTENLHON KYyJIbTYpbl, B YaCTHOCTH € OOy4YEeHHMEM NpPOCTEHIIMM MNpuémMam
NPUKUAKA W OUEHKH pPE3yJbTaTOB BBIYMCICHUN. M3yueHue HaTypalbHBIX YHCEN
NpOOJIKaeTcs B 6 Ki1acce 3HAKOMCTBOM C HAYAIbHBIMU MOHSATUSIMU TEOPHUU ICTUMOCTH.

Hayano n3ydyeHnsi OObIKHOBEHHBIX U AECSITUYHBIX JPOOEH OTHECEHO K S Kilaccy. JTO
HEPBBIH ATAIl B OCBOCHUU JPOOEii, KOTAa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HIESIMH,
MOHATUSAMU TeMBI. [Ipr 3TOM paccMOTpeHre 0OBIKHOBEHHBIX APOOEH B TIOJTHOM 00BEME
NPEIIIECTBYET M3YUEHHUIO JNECSTHUHBIX JpoOeH, 4TO 1eaecoo0pa3HO ¢ TOUKH 3PEHUs

JIOTUKU W3JI0’KEHHSI YUCJIOBOM JIMHUM, KOrJa MpaBWia ACHCTBHI C JECATUYHBIMU
IpoOsIMU MOXKHO OOOCHOBATh YK€ M3BECTHBIMU QJITOPUTMAMM BBITIOJIHEHUS JIEUCTBUM
C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JECATUYHBIMH JPOOSMU PACIIUPUT
BO3MOKHOCTU ISl MMOHUMAaHUsl OOYyYaloIMMUCS TPUKIAJHOIO NMPUMEHEHHUS HOBOWU
3alMCU T[PU HM3YYEHUHU JPYTrUX MPEIMETOB M IPU MPAKTUYECKOM HCIOJIb30BAHHM.
K 6 kimaccy oTHecéH BTOpOM dTanm B U3Y4YEHHHM JpoOeil, TIAe MNPOUCXOAUT
COBEPIICHCTBOBAHNE HABBIKOB CPABHEHHUSI M PEe0Opa3oBaHUsl ApoOeil, 0CBOEHUE HOBBIX
BBIYUCIUTENBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCIECHUN, B TOM YHUCIE
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3HAUEHUN BBIPAXKEHUH, CoOAepX alMX U OOBIKHOBEHHbBIE, W JECATUYHBIE JpOOH,
YCTAHOBJICHUE CBSA3€M MEX]ly HUMHU, PACCMOTPEHHUE MPUEMOB PEIICHHs 3a/1ay Ha APOOH.
B nauane 6 kiacca nporMCcXOAUT 3HAKOMCTBO C TTOHSITUEM MPOLICHTA.

OCOOCHHOCTBIO N3YUEHUS MTOJIOKUTEIIBHBIX U OTPUIATEIIBLHBIX YHCEI SBISIETCS TO, YTO
OHHM TaK)X€ MOTYT pacCMaTpPUBAThCS B HECKOJIBKO 3TarnoB. B 6 kiacce B Havase u3ydeHus
TeMblI «IoOXUTENBEHBIE U OTpULIATEIbHBIC YHUCITa» BhIACIAeTCs moaTeMa «lL{empie anciay,
B paMKax KOTOpOH 3HAKOMCTBO C OTPHIATEIBHBIMU YHCIAMH W JCHCTBUSIMH
C MOJIOKUTEIbHBIMU M OTPULIATEIBHBIMU YUCIIAMU MPOUCXO/IUT HA OCHOBE COJIEPXKATEIILHOIO
MOJTX0/1a. DTO MO3BOJISIET HA JJOCTYITHOM YPOBHE MO3HAKOMHTD 00YYArOIIUXCS MTPAKTHYECKH
CO BCEMU OCHOBHBIMU TIOHATHSIMU TE€MbI, B TOM 4YHCJIE U C TMpaBUIaMH 3HAKOB
NIPY BBITIOJTHEHUHU apU(PMETUUECKUX ACUCTBUM. 3yueHne palmoHaTbHBIX YHCENT Ha 9TOM He
3aKOHYUTCS, a OyJeT MPOAOHKEHO B Kypce anreOpsl / Kiiacca.

[Ipu oOydyeHMM pEIIEHUI0 TEKCTOBBIX 3aJad B S5—6 Kjaccax HCIONb3YIOTCA
apudmeTndeckue mpuémsl perieHus. [Ipu oTpaboTke BEIYMCINTEILHBIX HABBIKOB B 5—6
KJIaccaxX pacCMaTPUBAIOTCS TEKCTOBBIE 3a1a4M CIEAYIONIMX BUIOB: 3a]]aul Ha JIBMOKEHUE,
Ha YaCTH, HA TIOKYTIKH, Ha pa0OTy ¥ MPOU3BOIUTEIIFHOCTD, HA TIPOIICHTHI, HA OTHOIIICHUS
u npornopuuu. OOydaroniuecs 3HAKOMSTCS C NMpUEMaMU PEIICHUsS 3ajad 1nepedopom
BO3MOXHBIX BAPHUAHTOB, y4arcs paboTarh ¢ MH(pOpMAIMEH, NPEeaCTaBIEHHON B (popme
TAOJIUI] WU JUarpaMm.

B mporpamme ydebHoro kypca «Marematukay TpemycCMOTPEHO (OpMHUpPOBAHUE
MPOIIEIEBTUUECKUX alTreOpanvecKux MpecTaBieHuil. bykBa Kak CHMBOJ HEKOTOPOTO
Yyclia B 3aBUCUMOCTH OT MAaTEMaTHYECKOrO KOHTEKCTa BBOJUTCA TOCTEIICHHO.
bykBeHHass CMMBOJWKA IIUPOKO HCIOIB3YETCS TMPEXKAEC BCEro JUisl 3aluch OOIIUX
YTBEPKIICHUN U MTPEATIOKEHHM, (POPMYII, B YaCTHOCTH JIJIsl BBIYUCIICHUS T€OMETPUYECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD YHCIIA.

B mporpamme yueOGHoro kypca «MaremaTuka» TpeAcTaBieHa HarjsaHas
reoMeTpusi, HalpaBlICHHAs Ha pa3BUTHE OOPA3HOI'O MBIILJIECHUS, MPOCTPAHCTBEHHOTO
BOOOpakKeHUS, N300pa3UTENbHBIX YMEHUH. DTO BaXKHBIN 3Tall B M3YYEHUU TCOMETPHH,
KOTOpPBIH  OCYINECTBJIICTCSI HA  HATJISAIHO-NIPAKTHYECKOM  YPOBHE,  OIHMpaeTCs
Ha HarjIsigHO-0Opa3HOe€ MbllUIeHHe oOydJatomuxcsa. bonbimas poiab  OTBOAUTCA
MPAKTUYECKOMN JIEATeIbHOCTH, OMbBITY, SKCIEPUMEHTY, MoJieIupoBanuto. O0y4aronuecs
3HAKOMSATCS ¢ TEOMETPHUYECKUMHU (UTYpaMu Ha TUIOCKOCTH W B TPOCTPAHCTBE, C UX
MPOCTEUITUMU  KOHPUTYpAIUsIMU, ydaTcs H300pakaTh WX HA HEJIMHOBAaHHOW U
KJIETYaTOM Oymare, pacCMaTpuBalOT MX MPOCTEWIlNe CBOMCTBA. B mpouecce nzydeHus
HATJISTHOM T€OMETPHUH 3HAHUS, TOJYYCHHbIE OOYYarONIMMUCS HAa YPOBHE HAYAJIBHOTO
o011ero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS M PACIITUPSIFOTCA.

CornacHo yueOHOMY IJIaHY B 5—6 Kjaccax U3y4yaeTcsi MHTErPUPOBAHHBIN IpeaIMeT
«MareMaTuka», KOTOpPBIH BKJIIOYaeT apuPMeTHUecKud wmaTepuan ¢ HarJISIIHYIO
T€OMETPHIO, a TAKKE MPOMNEACBTUUCCKUE CBEICHUSA U3 aiureOphl, AJEMEHTHI JIOTUKUA U
Hayvasa OnucaTeIbHOW CTaTUCTUKH.

OO6miee yncI0 YacoB, PEKOMEHIOBAHHBIX ISl U3y4eHUs: MaTeMaTuku, — 340 4acos:
B 5 kiacce — 170 yacoB (5 yacoB B Heneno), B 6 kinacce — 170 yacoB (5 yacoB B HeZEIN0).
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COAEPKAHUE OBYUYEHUA
5 KUIACC

HarypaJjibHble YHC/Ia M HYJIb

Harypanbnoe wuyucno. Psn nHatypanbHbix uucen. Yuciao 0. HM3oOpaxenue
HATypaJbHBIX YUCEN TOYKAMU HA KOOPJUHATHOMN (YMCIOBOM) MIPSIMOIA.

[losuunonHas cucremMa cuucieHus. Pumckas Hymepauuss Kak IIpUMeEp
HETO3ULIMOHHOM CUCTEMBI CUUCIICHUS. [lecsITUUHAas CUCTEMa CUNCIICHUS.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPAaBHEHHE HATypaJbHBIX YHUCEN C HYJIEM.
CnocoOsbI cpaBHeHUs. OKpyTieHHEe HATYPAJIbHBIX YUCEIL.

CioxxeHue HaTypaJIbHBIX YMCEII, CBOMCTBO HYJSI NIPU CIOXEHUHU. BhlunTanue kKak
JeiicTBUE, O0OpaTHOE CIOKEHUI0. YMHOXEHUE HaTypaldbHBbIX YHCENl, CBOMCTBA HYJSA U
€AUHULIBI TpU yMHOXEeHUHU. JleneHwe Kak JeiicTBHE, OO0paTHOE YMHOXKEHHUIO.
KomnoneHTsl neiicTBUM, CBSI3b MKy HUMU. [IpoBepka pesysnbTara apudMeTH4ecKoro
neiictBus. IlepemecTutenbHOE M COYeTAaTeNbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHHUS, pacipeieTuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Ucnonw3oBanue OykB il 0003HAUYCHHMsS] HEM3BECTHOTO KOMIIOHEHTa WM 3allucH
CBOMCTB apr(pMETUUECKUX JTCHCTBUIM.

JlenuTenu v KpaTHBIE YKCIIA, PA3JIOKEHUE Ha MHOXUTENU. [IpocThie U cocTaBHbIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ octaTKoM.

CreneHp ¢ HaTypaJbHBIM NOKa3aTeJIeM. 3aluCh YUCIa B BUAE CYMMBI pa3psaHbIX
CJIaraeMblIX.

UucnoBoe BbIpakeHHE. BhIUKCIIEHNE 3HAYEHUW YUCIOBBIX BBIPAXKEHUM, MOPSIAOK
BBINOJIHEHUSL JEUCTBUU. VICIIONB30BaHUE IIPU BBIYMCICHUSAX IIEPEMECTUTEIBHOIO U
COUETATEJIbHOTO CBOWCTB (3aKOHOB) CJIOXKEHHUSI U YMHOXEHHUSI, PACIpPENEIIUTEIILHOTO
CBONMCTBA YMHOKCHMUS.

Jpoon
[Ipencrapienne o ApoOU Kak crocoOe 3amucH 4acTu BelIUUUHbl. OOBIKHOBEHHBIS

npoou. IlpaBunbHble W HempaBWiIbHbIE ApoOH. CmeliaHHas ApoOb, MpEACTaBICHHE
CMEIIAaHHOW ApoOM B BHUJE HENMPAaBWIBHOW APOOM W BBIJCICHHE 1EJI0W YacTH 4YHciia
U3 HempaBWIbHOU 1poOu. M3o0pakeHwe apoOeil ToOUYkaMu Ha YHUCIOBOW MPSMOM.
OcHoBHoe cBoiicTBOo apoou. Coxpamenune apoOei. IlpuBenenuwe apoOM K HOBOMY
3HaMmeHaTeno. CpaBHeHUE ApoOei.

CnoxxeHre W BBIUMTAHHE ApoOEd. YMHOXKEHUE M JieleHue IpoOeil, B3auMHO-
oOpaTHble Ipoou. HaxoxaeHue yacTu Lenoro v Lejaoro o ero 4acTu.

Jlecsatuunast 3anuch ApoOel. [IpencraBineHue aecsiTUYHOM JpoOU B BHUE
0ObIKHOBEHHOU. M300pakeHne AECATUYHBIX APOOEH TOUYKAMU Ha YMCIIOBOM MPSMOIL.
CpaBHEHHE JECATUUHBIX IPOOEH.

Apudmernueckue AUCTBUS ¢ JECATUUHBIMU po0siMu. OKpyriieHne AeCITUYHBIX
poOeit.
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PemieHne TeKCTOBBIX 33124

Perrenre TeKCTOBBIX 3amad apuMETHUYECKUM CIIOCOOOM. PelieHue jgoruueckux
3aja4. Pemenue 3amau mepeOGOpoM BceX BO3MOXKHBIX BapwaHTOB. lcmonb3oBaHue
IIPH PEIICHUH 33/1a4 TaOJIUIl U CXEM.

Pemenue 3agay, cogepxammx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYMHBI: CKOPOCTD,
BpEMsI, PACCTOSIHUE, LI€HA, KOJIWYECTBO, CTOMMOCTh. EJIMHMIBI U3MEPEHUSA: MAaCChI,
00BbEMa, 1IEHbI, PACCTOSIHUS, BpEMEHU, CKOPOCTU. CBS3b MEXAY €AMHULIAMHU U3MEPEHUS
Ka)K1 0l BEJIMYMHBI.

Perienrie OCHOBHBIX 3aJ1a4 Ha JAPOOH.

[IpencraBnenre JaHHBIX B BUIE TAOJIUII, CTOIOYATHIX JUATPAMM.

Harnsignasi reomeTpust

Harnsansle npencraBinenus o Gurypax Ha IUIOCKOCTH: TOUYKa, MpsiMasi, OTPE3OK,
JIy4, yroJl, JIOMaHasi, MHOI'OyTOJIbHUK, OKPY>KHOCTb, KpYI. YT0JI. IIpsMOMN, OCTpBIi, TyIION
Y Pa3BEPHYTHIN YTJIBL.

JlnuHa oTpe3ka, METpUYECKHE €IWHMLbI JUIMHBL JlIMHA JIOMaHOH, NHEPUMETP
MHOI'OYI'OJIbHUKA. MI3MepeHne 1 MOCTPOEHHE YIUIOB C IIOMOIIBIO TPAHCIIOPTUPA.

Harnsgaele mnpencrtaBiaeHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
MPsIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUIYD.

N3ob0paxkenue ¢uryp, B TOM umcie Ha kierdarod Oymare. Iloctpoenue
KOH(UTypalmii U3 4acTel mpsiMOil, OKpYKHOCTH Ha HETMHOBAHHOM U KJIeT4aTon Oymare.
Hcnonp30BaHrEe CBOMCTB CTOPOH U YIJIOB PSIMOYTOJIbHUKA, KBaApaTa.

[Tnomane MPSAMOYTOJIbHUKA u MHOT'OYT'OJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTOJILHUKOB, B TOM 4Hclie (UTyp, M300paKEHHBIX Ha KJIET4aTol Oymare.
EnuHunel namepenus miomaim.

Harnsauele npeacraBiieHuss O MNPOCTPAHCTBEHHBIX (UIypax: MNPSIMOYTOIbHBIN
napajenenunen, Kyd, MHOrorpanHuku. M3o0paxeHue npocTelinx MHOrOrpaHHUKOB.
Pa3BépTku kyOa u napauienenuneaa. Co3maHue Mojaesiel MHOTOIrpaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPHUAIIOB).

O0BEM TPAMOYTOJILHOTO Mapajuienenurena, kyoa. Enunuiel usmepenus oobéma.

6 KJIACC

HartypaabHble unciia

Apudmernyeckue JEWCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMM  YHCJIAMHU.
UucioBbie BBIpAKECHHS, TMOPSIOK JAEHCTBHM, MCIOJIb30BaHHE CKOOOK. Mcmonb3oBaHue
IIPH  BBIYMCICHUSX TIEPEMECTUTEIBHOIO M COYETAaTeIbHOTO CBONCTB CIIOXKCHUS H
YMHOXEHHUS, PAaCIpPeIeNUTeIbHOIO CBOMCTBA YMHOXEHUs. OKpyriieHue HaTypalbHbIX
YHCEel.

JlenuTenu v KpaTHbIE YKCIIa, HAUOOIBIITUN OOIIUM IeTUTENh U HaUMEHbIIee o01Iee
KpaTHoe. JlenMMOoCTh CyMMBI U TIpou3BeieHus. JleieHre C OCTaTKOM.
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Apodu
OObIkHOBEHHasi JApoOb, OCHOBHOE CBOMCTBO JApoOH, COKpalleHue JapooOeit.

CpaBHeHHe u yIOpsaouYMBaHUE JpoOeit. PermieHune 3amay Ha HaxOXKJACHUE YacTH
OT IIeJIOr0 W LENoro mo ero 4vactu. J[poOHoe uucio Kak pe3yJbTaT JelICHHS.
[IpencraBienne aecATUYHON ApoOU B BUIE OOBIKHOBEHHOW JpoOM M BO3MOXKHOCTH
MpeACTaBIeHUs] OOBIKHOBEHHOW IpoOu B BUJE AeCATUYHOM. JlecsTuuHble apoOU U
MeTpuyeckas cucremMa Mep. ApudMETHYECKHE JICHCTBHUS M YHUCIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU.

OtHomienue. Jlenenre B JaHHOM OTHOIIEHUU. Macimital, mponopuus. [Ipumenenue
MPONOPIIUI MPU PEIICHUH 3a]1a4.

[Tonstue mpoueHTa. BhiuncieHrne mpoleHTa OT BEIMYMHBI M BEJIMYUHBI IO €€
NPOIICHTY. BbIpa)keHHe TMPOIEHTOB JIECATUYHBIMU ApoOsmu. Pemenue 3amau
Ha MPOIIEHTHI. BhIpakeHNEe OTHOIICHUS BEJIMYMH B MPOIICHTAX.

IHonoxkuTeNbHBIE H OTPULATEIbHBIE YHCIA

[TonoxurenbHple W oOTpUUATENbHBIE uyucia. llensie uyucma. Moayne uwucna,
reoMeTpuYeCcKas HHTepnpeTanns Moayis yncia. M3o0paxeHue yuces Ha KOOpAUHATHON
npsmoil. YucnoBeie mnpoMexyTku. CpaBHeHue uucen. Apudmeruyeckue AercTBuUs
C TIOJIOXKUTEIBbHBIMA U OTPULATEIbHBIMYA YHCIAMH.

IIpsMoyrosnbHas cHUCTEMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHatel TOYKH
Ha IUIOCKOCTH, a0cuucca U opauHarta. [locTtpoeHue Todek u Guryp Ha KOOpAWHATHOU
IJIOCKOCTH.

BykBeHHbIe BbIpaKeHUs

[Ipumenenrne OyKB Ui 3allUCH MAaTEMaTUYECKUX BBIPAXKEHUN U NPEIIOKECHHM.
CpolictBa apu(MeTHYeCKUX JACHCTBUN. DByKBEHHbIE BBIPAKEHHUSA U  YHCIIOBBIE
IIOJICTAHOBKU. DyKBEHHBIE pPABEHCTBA, HAXOXKICHHE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, QopMyJibl MepUMETpa M IUIOWIAAU MPSAMOYTOJIbHUKA, KBajapaTa, o0bEMa
napajienenumnena u Kyoa.

Penienue TeKCTOBBIX 3224

Pemenne TeKCTOBBIX 3a7au apupMeTHUECKHM criocoOom. Perienue morundeckux
3aznay. Pemenue 3aga4 nepebOpoM BCeX BOZMOKHBIX BAPUAHTOB.

Pewrenue 3anau, conepxanux 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIUYUHBI: CKOPOCTb,
BpEMs1, paCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTD, BpEMS, 00bEM
pa®oThl. EMuHUIBI U3MEpEeHUs: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHU, CKOPOCTH.
CBs3p MEXIy €IUHUIIAMU U3MEPEHUS KaXKIO0N BETUYUHBI.

Pemenne 3amad, CBsA3aHHBIX C OTHOILUEHUEM, INPONOPLIUOHAIBHOCTBIO BEJIUYMH,
MPOLIEHTaMHU; pEIIEHUE OCHOBHBIX 3aJ1a4 Ha JIpOOU U POLIEHTHI.

OueHka W UpUKUAKA, OKpyryieHue pesynbrata. CocTaBiieHHE OYKBEHHBIX
BBIPAYKCHUH 110 YCIIOBUIO 3a/1a4H.

[IpencraBiaeHne JaHHBIX C MOMOLIbI0 Tadbmuy U jauarpaMM. Cronbuatble
AUarpaMMbl: YTEHHUE U IOCTPOEHUE. UTEHHE KPYTOBBbIX AUArPaMM.

14



Haruasanas reomerpus

Harnsauele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jy4, yroji, JOMaHas, MHOIOYI'OJIbHUK, YETBIPEXYTOJBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anmHoOe pacronokeHue IByX NPSIMBIX HA IJIOCKOCTH, NapaJulelbHbIE IIPSMBIE,
NIEPIEHANKYJISIPHBIE TIpsiMble. VI3MepeHue pacCTOSHUN: MEKY ABYMS TOYKAMH, OT TOYKH
110 IPSIMOW, JUTMHA MapuIpyTa Ha KBaJIPaTHOU CETKeE.

N3mepeHnne © moCTpoeHME yIVIOB C TMOMOILIBK  TpaHCHopTupa. Buabl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIHN, MPSAMOYTOJIbHBIN, TYMOYTOJIbHBIN, paBHOOEIPEHHBIH,
PABHOCTOPOHHUH. YETBIPEX YT OJIBHUK, IPUMEPBI UETBIPEXYT OIbBHUKOB. [IpsIMOYTrobHUK,
KBaJpaT: MCIOJb30BAHUE CBONCTB CTOPOH, VYIUIOB, JuaroHaned. M3oOpaxeHue
reoMeTpu4YecKux (uryp Ha HETUHOBAHHOMW Oymare ¢ HCIOIb30BAaHUEM LHUPKYIIA,
JTUHENKH, YyrolbHUKa, TpaHcnopTupa. [locTpoenus Ha kiieruaToit Oymare.

[lepumerp mHoroyronbHuka. [loHsiTHE Momanu QUrypbl, €IUHULBI U3MEPEHUS
wiomaau. [IpubnmwkéHnnoe n3mepenue mwiomand GUryp, B TOM 4HCiIe Ha KBaJIpaTHOM
cerke. [IpubnmxéHHoe U3MepeHne JUIMHbI OKPY>KHOCTH, TUIOIIAIN Kpyra.

CummMmeTpusi: HEHTpaJIbHAsA, OCEBAsI U 3€pKAJIbHASI CHMMETPHUH.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

Harnsianaelie npeacTaBieHus 0 IpOCTPAaHCTBEHHBIX GUTypax: napaienenunesn, Kyo,

npu3Ma, TupamMuaa, KOHyC, IWIMHIP, map U cpepa. N3o00paxkeHne npocTpaHCTBEHHBIX
¢uryp. Ilpumeps! pa3BEPTOK MHOT'OTPAaHHUKOB, IIHJIKNHAPA U KoHyca. Co3/iaHue Moieneit
MPOCTPAHCTBEHHBIX GuUryp (U3 Oymaru, MpoBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

[Touatue o0BEMA, enuHUIBI H3MepeHuss o00bEéMa. OO0BEM MNPSAMOYTOJIBHOTO

napajuienenunena, Kyoa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTAaThl OCBOEHUS TMPOTPAMMBI Y4E€OHOTO Kypca K KOHILY
oOydeHus B S KJjacce:

Yucaa v BbIYUCTICHUA

[TornmaTes ¥ MPaBUIBLHO YMOTPEOJSATh TEPMUHBI, CBS3aHHBIE C HATypaIbHBIMH
qucliaMi, OOBIKHOBEHHBIMU U JECATUIHBIMU TPOOSMHU.

CpaBHUBaTh M YINOPSIO0YMBATh HATypaJbHbIE YKCIA, CPABHUBATh B MPOCTEUIINX
Cllydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE TPOOH.

COOTHOCUTD TOUKY Ha KOOPAMHATHOM (YUCIOBOM) MPSIMO C COOTBETCTBYIOIINM €if
YUCJIOM U M300pakaTh HATypajbHbIC UMCJIa TOUYKAMU HA KOOPJIWHATHOM (UHMCIIOBOA)
MIPSIMOM.

Boimonusate  apudmMernueckue — JEHCTBHS ¢ HATypaJbHBIMH  YHUCJIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIITNX CITydasX.

BrInonaHATh NpoBEpKyY, NPUKUJKY PE3YIbTAaTa BHIYUCICHU.

OKpyIJIsTh HaTypaJIbHbIE YKCTA.
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PemieHne TeKCTOBBIX 33124

Pemiate TekcTOBBIE 3amauM  apU(METHUYECKUM CHOCOOOM H C TOMOIIBIO
OpPraHW30BAHHOI'0 KOHEYHOTO Tlepedopa BCEX BO3MOMKHBIX BAPUAHTOB.

Pemarts 3agaun, comeprkaniye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYHHBI: CKOPOCTb,
BpEMSI, pACCTOSIHUE, 1ICHA, KOJTMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKWE 3alMCH, CXEMbI, TaOJIUIbI, 0003HAUYCHHS TPH PEUICHUH
3ajad4.

[Tonb30BaThCd OCHOBHBIMH €IWHUIIAMUA W3MEPCHUS: LI€HbI, MAacCChl, PACCTOSHU,
BPEMEHU, CKOPOCTH, BBIPAXKATH OJTHU €IUHULIBI BEJIMYUHBI UEPE3 APYTHUE.

N3BnekaTh, aHanMM3UpoOBaTh, OIEHWBATh HWHGOPMALUIO, TMPEICTABICHHYIO
B TAOIMIlE, HA CTOJIOYATON nUarpaMMe, MHTEPIPETUPOBATh MPEICTABICHHbBIE JTaHHbBIE,
HCTIOJIb30BATh JIAHHBIC NIPU PELUICHUHU 3a/1a4.

Harasinnasi reomeTpust

[Tonb30BaThCA r€OMETPUUECKUMU MMOHSATUAMU: TOUKA, PAMast, OTPE30K, JIyd, Yro,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpa, UMEKIUX GopMy
M3Y4YEHHBIX T€OMETPUUECKUX (QUTYP.

Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YrJaMHW: BEpUIMHA CTOPOHA,
C MHOT'OYT'OJIbHUKAMU: YIOJI, BEPIIMHA, CTOPOHA, JUATOHAJb, C OKPYKHOCTBIO: PaInyC,
JIAAMETP, UEHTP.

N3o0pakath n3ydeHHbIE TeOMETpUYECKUE (PUTYphl HA HETUHOBAHHOM U KJIETYAaTON
OyMare C TOMOIIBIO UPKYJISI ¥ TNHEUKH.

Haxomute miMHBI OTpPE3KOB HENMOCPEACTBEHHBIM HW3MEPEHUEM C ITOMOUIBIO

JIMHEVKH, CTPOUTH OTPE3KHU 3aTaHHOM JUIMHBI; CTPOUTH OKPYKHOCTH 33JJaHHOT'O paJinyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH M YIVIOB NPSIMOYIOJIbHHKA, KBajpaTa sl HX
IIOCTPOCHMS, BBIYMCIICHUS IUIOMIAIA U IEPUMETPA.

Borluncnsate  mepuMerp W IUIOWIAAL  KBajpara, MNPsIMOYTrojbHUKA, QUryp,
COCTAaBJICHHBIX U3 IPSIMOYT'OJILHUKOB, B TOM YHuCIie (Uryp, N300paxEHHBIX Ha KIIETYaTON
Oymare.

[Tonb30BaTbC OCHOBHBIMHU METPUUYECKMMM E€IMHULIAMU U3MEPEHUS JJIUHBI,
TUIOIIAM; BBIPAXKATh OJHU €IVUHUILIBI BETUYUHBI YEpE3 APYrue.

PacnioznaBaTth mapannenenunen, KyO, WCIONB30BaTh TEPMHUHOJOTHUIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUs, HAXOUTh U3MEPEHHUS Napaienenuneaa, Kyoa.

Boruucnare, 00bEM  KyOa, mapanienenuiena Mo 3aJaHHBIM — U3MEPCHUSIM,
MOJIb30BAThCS €AMHUIIAMU U3MEPEHHS 00bEMA.

Pemiate HecmoxkHbIE 3a7auM  HA  HU3MEPEHUE TE€OMETPUUYECKHUX  BEIWYHH
B MIPAKTUYECKUX CUTYalUAX.
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[IpenmeTHBIC pE3yabTATHl OCBOCHHUS MPOTPAMMBI Y4EOHOTO Kypca K KOHITY
oOyueHus B 6 Kjacce:

Yuci1a 1 BLIYUCICHUA

3HaTh W TIOHMMATh TEPMHUHBI, CBSI3aHHBIC C PA3JIMYHBIMM BUIAMH YHCEN U
crnoco0amMu UX 3alUCH, NEPEXOAUTH (€CIM 3TO BO3MOXHO) OT OJHOM (POpMBI 3alucH
Yyuclia K APYrou.

CpaBHUBATh U YIOPSAJOYMBATH LIEJIbIE UNCIIA, OOBIKHOBEHHBIE U JECSITUUHBIE APOOH,
CpPaBHUBATh YMCJIA OJHOT'O U Pa3HBIX 3HAKOB.

BoIonHsTh, coOueTast yCTHbIE M TUCBMEHHBIE TPUEMBL, apu(PMETHUECKUE AEHCTBUS
C HaTypaJIbHBIMU M LIEJIbIMH YHUCJIAaMHU, OOBIKHOBEHHBIMH U JIECSITUYHBIMU JPOOSIMH,
ITOJIOKATENIBHBIMU U OTPULIATENIBHBIMU YU CIIAMM.

BbIYMCIISATE 3HAYEHMS YUCIOBBIX BBIPAKECHWM, BBINOIHATH NPUKUAKY U OLEHKY
pe3ysbTaTa BBIYMCICHUHM, BBINOJHATH IPEOOPA30BAHMS YHCIOBBIX BBIPAKEHUHN
Ha OCHOBE CBOWCTB apHU(PMETUYECKUX IECHCTBUI.

CoOTHOCUTBH TOUKY Ha KOOPJAWHATHOW MPSMOU C COOTBETCTBYIOIIUM €1 YUCIIOM H
M300pakaTh YUCIIA TOYKAMU HA KOOPJAMHATHON MPSIMOM, HAXOJIUTh MOAYJIb YHCIIA.

COOTHOCUTBH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMHU ITOMN
TOUKH.

OKpyrJISTh LENbIe YUCIIa U JECITHYHBIE APOOU, HAXOAUTh MPUOIHKEHUS YHCEIT.

YucJioBbie M OYKBEHHbIE BHIPAKEHUS

[lonumate W ynoTpeOsATh TEPMHHBI, CBSI3aHHBIE C 3aIUCBhI0 CTENEHU 4YHCIIA,
HaxXOAMTh KBagpaT M KyO uwWcia, BBIUMCISATH 3HAYCHMSI YHCIIOBBIX BBIPAXKEHHI,
COZIEpIKALLUX CTEIICHHU.

[lonp30BaTbCAd NpPU3HAKAMM JEIMMOCTH, PACKJIAAbIBATh HATYypaJbHbIE YHCIIA
Ha MPOCTHIE MHOKHUTEIH.

[Tonb3oBaThcs MacITabOM, COCTABIIATH MPOMOPIIMU U OTHOIICHHUS.

Hcnonb3oBaTh OYKBbI i1 OOO3HAUYEHMs] YMCEN NPH 3alUCH MAaTeMaTHYECKUX
BBIPAKEHUI, COCTaBIATh OYKBEHHBIE BBIPAKEHHUS W (OPMYIIbl, HaXOJIUTh 3HAYEHUS
OYKBEHHBIX BbIPAKEHUMN, OCYUIECTBIISII HEOOXOAMMbIE TOJICTAHOBKH U MPEe0Opa30BAHMS.

HaxoauTte HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PeiieHue TeKCTOBBIX 3a/1a4

Petiath MHOTOIIIArOBBIE€ TEKCTOBBIE 3a7]a4M ApUPMETHIECKUM CITIOCOOOM.

Pemate 3amauu, CBS3aHHBIE C OTHOIICHHWEM, MPOIOPIHMOHAIHLHOCTHIO BEIHYMH,
MPOIIEHTAMH, PENIaTh TPU OCHOBHBIC 33/1a4u Ha APOOU U MTPOIICHTHI.

Pemats 3amaun, comeprxaiyie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITMYUHBI: CKOPOCTH,
BpeMs, pacCTOsSHUE, IIeHa, KOJWYECTBO, CTOMMOCTH, IPOU3BOAMTEIBHOCTH, BpEMS,
00béMa paboThl, WCMONB3ys apuMerndecKkue ICHCTBHSI, OILEHKY, NPUKHUJIKY,
MOJIb30BAThCS SAMHUIIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEIUYHUH.

CocTaBnsaTh OYKBEHHBIC BRIPAKECHHUSI 110 YCIOBHIO 33/1a4H.
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N3BaekaTh HHPpOpMALIKIO, IPEICTABIEHHYIO B TA0JINIIAX, HA IMHEWHOM, CTOI0YaTON
WIM  KPYroBOM  JuarpaMMax, HWHTEPOPETUPOBATH  MPEACTABICHHBIE  JIaHHBIE,
MCII0JIb30BaTh JAHHBIE IPU PELICHUU 3a]1a4.

[IpencrapisaTs WHGOPMAIIUIO C IIOMOIIBIO TAOJWIl, JHMHEHHOH M CTOIOYATOM
JarpaMm.

HarasinHasi reomeTpust

[IpuBoguTh mNpuUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMeuX (opmy
U3YUEHHBIX F'€OMETPUUECKUX IUIOCKHUX U IMPOCTPAHCTBEHHBIX (QUIyp, IPUMEPHI PaBHBIX
Y CUMMETPHUYHBIX QUryp.

N300paxxath ¢ MOMOILBIO UPKYJIA, TUHEHKH, TPAHCIIOPTUPA HA HETMHOBAHHOM U
KJeTyaTod Oymare HM3y4deHHbIE IUIOCKME N€OMETPUYECKHE (UIypbl U KOH(UTYpaluH,
CUMMETPHUYHBIE (QUTYPBI.

ITonb30BaTbCs T€OMETPUUECKMMH MOHATUSMHU: PABEHCTBO (UTYp, CUMMETpU,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYK0 C CUMMETPUEH: OCh CHUMMETPHHM, LIEHTP
CUMMETPUHU.

HaxoauTe BenuunHbI yrii0B U3MEPEHUEM € TIOMOILBIO TPAHCIIOPTHUPA, CTPOUTD YTJIbI
3aIaHHOM BEJIMYMHBI, ITOJIB30BAThCSA INPU PEIICHHUH 3a4ad I'PaJyCHOW MEpPOH YIJIOB,
pacIiO3HAaBaTh HA YEPTEXKAX OCTPBIM, IPAMOM, Pa3BEPHYTHIN U TYIIOU YIJIbI.

Beruncnares  qiuHy J1OMaHOM, IIEPUMETP MHOI'OYI'OJIBHUKA, IIOJIb30BAThCS
EIMHUIIAMU W3MEPEHMsI JUIMHBI, BBIPaXXaThb OJHU C€IMHMIBI MU3MEPEHUS [UIMHBI Yepes
IpyTHE.

Haxogutpe, ncnone3ys 4epTEXHBIE WHCTPYMEHTBI, PACCTOSAHMUSA: MEXAY JBYMs
TOYKaMHM, OT TOYKHU 10 MPSIMOM, JUINHY IIyTH HA KBAAPaTHOU CETKE.

Boruncasate miuomanb GUryp, COCTaBIE€HHBIX U3 MPSIMOYTOJIBHUKOB, UCIIOJIb30BaTh
pa3OueHue Ha  MPSAMOYTOJIbHUKH, HAa  paBHbIC burypsl,  JOCTpanBaHUE
10 MNPSMOYI'OJIbHUKA, ITOJIb30BATHCA OCHOBHBIMM E€IWHUIIAMM W3MEPEHMs IUIOLIAJH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS TUIOIIAIN Yepe3 IPYTHE.

PacriosHaBaTh Ha MOAENSAX M H300pAKEHUSX MNHUPAMUAY, KOHYC, IMJIMHJD,
MCIOJI30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxaTh Ha KJIeT4aTOI OyMare nNpsiMOyTOJIbHBIN MapaIeTIeuIIe].

Bbrancasate 00bEM MNpSAMOYrodbHOTO Mapajuiesenunena, kKyba, MOJIb30BaThCA
OCHOBHBIMHU €AMHUIIAMU U3MEpEHUs 00bEMa;

Pemare HecnokHbIE 3aJa4M  HAa HAXOXKICHUE TEOMETPUYECKHX BEJIWYHH
B IIPAKTUYECKUX CUTYaLIHSX.
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TEMATHUYECKOE INTAHUPOBAHUE

5 KJIACC
HaumenoBanue pazaena |KoauuectBo OcHOBHOE OCHOBHBIE BU/JIBI JICITEIILHOCTH 00YUYaOIIUXCS
(Tembl) Kypca 4acoB COZIEpKaHUE
HarypanbHbie uncina. 43 JlecsaTnanas Yurtath, 3alIUCHIBATH, CPABHUBATHL HATYpaJIbHBIC YHCIIA;
JlelicTBUSI C HATYpAIbHBIMU CHCTEMa CUUCIICHUS. | Mpe;JIarartb U 00CyKIATh CIIOCO0bI YIIOPSIOYMBAHUS YUCEI.

qHCJIaMU

Psn nHatypanbHbIX
YHCEJL
Harypanbhslii psia.
Yucno 0.
Harypanbnsbie yncna
Ha KOOpJAMHATHOU
IIPSIMOM.
CpaBHeHue,
OKPYIJICHHE

HaTypAJIbHBIX YHACEIL.

Apubdmernueckue
JICHCTBUSA

C HaTypaJbHbIMU
yucjaamMu. CBOMCTBA
HYJISI IPU CJI0KEHUU
U YMHOXXEHUU,
CBOMCTBA CIUHUIIBI
IPU YMHOKEHUHU.

MN300paxkaTh KOOPIAUHATHYIO IPSIMYIO, 0TMEYaTh YHCIIA
TOYKaMH Ha KOOPJIUHATHOW MPSAMOM, HAXOAMTh KOOPIUHATHI
TOUKHU.

HccaenoBath cBOiicTBA HaTYpaJIbHOTO psifa, uncen 0 u 1
P CJIIO)KEHUU U YMHOKCHUH.

Hcnoab30BaTh NPABUJIO OKPYTIICHUS HATYPAJTIbHBIX YUCEN.
BoinosHaTh apudmeTnyeckue 1eiicTBUS C HATYPATbHBIMU
YUCJIaMU, BBIYUCJIATH 3HAYEHUS YHCIIOBBIX BIPAXKEHUN

CO CKOOKaMHU U 6€3 CKOOOK.

3anucbIBATH NPOU3BEICHNUE B BUJI€ CTCTICHU, YMTATH
CTENEHH, HCIOJIb30BATh TEPMUHOJIOTUIO (OCHOBAHHE,
MOKA3aTellb), BBIYUCIAATH 3HAYCHUS CTEIICHEN.

BbINOJHATH NPUKUIAKY ¥ OLEHKY 3HAYCHUM YHCITOBBIX
BBIpAKEHUH, MPeAIAraTb U NPUMEHITh NPUEMbI IPOBEPKH
BBIYMCJICHU.

Hcnosb30BaTh NPU BBIYUCIEHUAX [IEPEMECTUTEIIBHOE U
COYETATENbHOE CBOMCTBA CIOKEHUS U YMHOXKEHMS,
pacnpenesIuTENbHOE CBOUCTBO YMHOXKEHUS; (POPMYJIMPOBATH
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[TepemecTuTenbHOE
1 cOUYeTaTelIbHOS
CBOMCTBA CIIOKECHHUS
Y YMHOXKEHMUS,
pacnpeaeTuTeIbHOe
CBOMCTBO
YMHOKEHUS.
Jlenurenu n
KpaTHBIE YUCJIA,
pa3I0KEeHUE Yncia
Ha MHOXXUTEJIN.
Jlenenue

¢ ocratkoM. [Ipocteie
1 COCTaBHBIC YHMCIA.
ITpu3Haku
JIEITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHnn ¢
HaTypajibHbIM
MOKa3aTeJIEM.
YucnoBbie
BBIPAKECHUS;
MOPAJOK JIEMCTBUM.
Perienune TeKCTOBBIX
3aJ1a4d Ha BCe
apupMeTuIecKue

U MPUMEHSATH NPaBuJIa IpeoOpa3oBaHUs YUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apu(h)METUYECKHX JCHCTBUIA.
HccsienoBaTh 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATH U
000CHOBBIBATH rUNOTE3bI, GOPMYIHPOBATH 0000 IIEHUS 1
BbIBO/bI 10 PE3yJIbTaTaM NPOBEAEHHOT O UCCIIEIOBAHUS.
DopMyJMPOBATH ONpeeIeHUs JCIUTEN U KPaTHOTO,
HA3BIBATH JICJIUTEIN U KPATHBIE YUCa; PACIIO3HABATH
MPOCTHIE U COCTABHBIE YKCIIA; GOPMYJIHUPOBATH U
NPUMEHSITh NPU3HAKHU JICTUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM PA3JIOKECHUS YKCIIA HA TPOCTHIE
MHOHUTEIN; HAXOAUTb OCTATKH OT JIEJI€HUSI U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

O HAaTypaJbHBIX YHCIIAX, MPUBOAUTH NPUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YUCEN.
KoncTpyupoBath MaTeMaTu4ecKue NpeasioKeHus

C IIOMOILBIO CBA30K «W», «UIIN», «ECIH.. ., TO...».

Pemathb TekcTOBBIC 3a71a4u apUPMETHIECKUM CIIOCOOOM,
HCMO0JIb30BaTh 3aBUCUMOCTH MEXY BEITMYMHAMHU (CKOPOCT,
BpEMsI, pacCTOSIHUE; 11eHa, KOJIMYeCTBO, CTOUMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATh TEKCT 3aJ1a4H,
nepedopMyJTHPOBATH YCIOBHE, M3BJIEKATh HEOOXOIUMBIE
JTAHHbIE, YCTAHABJIMBATDH 3aBUCUMOCTH MEXY BEIUUMHAMU,
CTPOMTH JIOTUYECKYIO IIEMTOYKY PACCYKICHUM.
MopaeaupoBaTth X0/ PELICHUS 3aa4 C TOMOIIBIO PUCYHKA,

20



JICUCTBUS,
Ha IBMKCHUE U
MOKYTIKH

CXEMBbI, TAOJIHIIBI.

IIpuBoauTh, pa3déuparb, OEHUBATH PA3JIUYHBIC PEUICHNUS,
3alMCHU PEIIEHUI TEKCTOBBIX 3aay.

Kpurnyecku oneHMBaTh IMOJy4YEHHBIM PE3yJIbTAT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSIA OTBET HA
COOTBETCTBHE YCIOBHIO, HAXOAUTDH OLINOKH.

PemaTs 3a1auu ¢ mOMOIIBIO ITepedopa BCeX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBHCS ¢ UCTOPHEi pa3BUTHS apUPMETUKU

Harnsinnas reomerpusi.
JIMHUM HA TITIOCKOCTH

12

Touka, psimas,
OTPE30K, JTyY.
Jlomanasi.
N3mepenue mmHbl
OTpe3Ka,
METPUYECKUE
€AUHULIBI
V3MEPEHHUS NJIVHBI.

OKpY HOCTb U KPYT.

[IpakTuueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEN».
VYrom. [Ipsamoi,
OCTpBIH, TYIION U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3HaBaTh Ha yepTe)kKax, pUCYHKaxX, ONMMCHIBATH,
WCIIOJIb3Ysl TEPMHUHOJIOTHIO, ¥ H300PaKaTh C IOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, MPSIMYI0, OTPE3OK, JIyY,
yTOJ1, JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAUTH MPUMEPBI OOBEKTOB PEATTBHOTO
MUpa, UMEIOIKX GOPMY U3yUEHHBIX (PUTYp, OLIEHUBATH UX
JIMHEVHBIE pa3MEpBL.

HUcnonb30BaTh JIMHEHWKY U TPAHCTIOPTUP KaK UHCTPYMEHTHI
JUJIS1 TIOCTPOEHUSI M UBMEPEHUS: U3MEPSTh JUIMHY OTPE3Ka,
BEJIMYMHY yIJIa; CTPOMTH OTPE30K 3aJaHHOU JJIMHBI, YIOJL,
3aJJaHHOU BEJIMYMHBI; 0TKJIAABIBATH LINPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTH 33IaHHOTO PaJnyca.
HN306paxath KOHPUTYypaLIK TEOMETPUUYECKUX DUTYD

13 OTPE3KOB, OKPYKHOCTEW, X YaCTEW HA HETMHOBAHHOU U
KJIETYaTON OyMare; mpeaJiaraTb, OMUCHIBATH U 00CYK/1aTh
CIOCO0BI, AJTOPUTMBI IIOCTPOECHUS.

Pacno3naBarth ¥ n300paxkaTh Ha HEJTMHOBAHHOU U
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[IpakTuueckas
pabora
«IloctpoeHue
YTIIOB»

KJIeT4aTon Oymare mpsiMoil, OCTpbIH, TYMOM, pa3BEPHYTHIN
VTJIbl; CPABHUBATH YTJIbL.

BbIYHCASITh IJTUHBI OTPE3KOB, TOMAHbIX.

IloHuMAaTh U MCNIOJIB30BATH MPH PellleHUM 32124
3aBHCHUMOCTH MEXK/y EUHULIAMU METPUUYECKON CUCTEMBI
Mep; 3HAKOMHUTbCSI C HEMETPUYECKUMU CUCTEMAMU Mep;
BbIPAKATH JUIMHY B PA3JIMUHBIX €IUHULIAX U3MEPEHUSI.
HccaenoBath Gurypsl u KOHPUTYpaIUH, UCTIONb3YS

(G pOBBIE PECYPCHI

OOBIKHOBEHHBIE APOOHU

48

Hpo6s. [IpaBusbHbIE
1 HETIPaBUJIbHBIC
npoou. OCHOBHOE
CBOICTBO JIpo0OH.
CpaBHeHue qpooOeit.
Cnoxenue u
BBIYMTAHUE
O0OBIKHOBEHHBIX
npobOeit. CMeraHHas
JpoOb. Y MHOXKEHUE
U JICIICHUE
0OBIKHOBEHHBIX
nIpo0eii; B3aMHO-
oOpaTHbIe ApOOH.
Pemenne TekcToBbIX
3aJ1a4, CoJep Kallux
npoou. OCHOBHBIE

MoaeaupoBathb B rpaduueckoil, mpeaMeTHon hopme,

C IMOMOILBIO KOMITBIOTEPA ITOHATHUS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOM IPOOBIO.

YuTaTh U 3aMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC APOOH,
NperIaraTtb, 000CHOBbIBATH M 00CYKIATH CIIOCOOBI
yHOpsI0UUBaHUS APOOEH.

HN3006paxkath 0OBIKHOBEHHBIE APOOH TOUKAMHU

Ha KOOPJIMHATHOM NPSAMOM; HCMOJIb30BATh KOOPAUHATHYIO
PSIMYIO JUJIL CPAaBHEHUS IpOOEH.

D®opMyJIHPOBaATH, 3ANIMCHIBATH € MOMOLIBI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW pOOU; MCIOJIb30BATH OCHOBHOE
CBOICTBO JIpoOU ISl COKpaIeHust Apo0eit U MpUBEICHHUS
JpoOU K HOBOMY 3HAMEHATENIO.

IIpeacraBasiTh CMENIAHHYIO APOOH B BHJI€ HEMPABWIBHON U
BBIJICIIATH LIETYIO YaCcTh YMCia U3 HENPABUWIBHOU IpOOH.
BeinosHATh apudmMeTnyecKkue 1ecTBUS

C OOBIKHOBEHHBIMHU JAPOOSIMU; MPUMEHATH CBOMCTBA
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3a7a4u Ha JPOOH.
[Ipumenenue OykB
JUTSL 3aIIUCH
MaTeMaTHYeCKUX
BBIPAXEHUN U
IIPEAJIOKEHU N

apu(METHICCKUX TCHCTBUI ATl pallHOHATH3AIHH
BBIYMCJICHU.

BBINOJIHATH NPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYMCIICHUN;
npeaiaratb i NPUMEHSATh NPUEMBI IPOBEPKH BHIYUCICHUH.
IIpoBoauTh MccieI0BAHUS CBOWCTB IPO0OE, omupasich

Ha YKCJIOBBIC DKCTIEPUMEHTHI (B TOM YHCJIE C TTOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 1po0sIX, MPUBOIANTH NPUMePbI 1 KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUU.

PemaTthb TEeKCTOBBIC 33/1a4H, COJIEpKaIlUE IPOOHBIE TaHHbIC, U
3a71a4M Ha HaX0XKJAEHHUE YaCTH LEJ0T0 U LEJIOro 0 €ro 4acTy;
BbISIBJISITh UX CXOJCTBA U Pa3JIN4usl.

MopaeaupoBaTh X0/ PELUICHUS 3aa4U C IOMOIIBIO PUCYHKA,
CXEMBI, TAOJIMIIBI.

IIpuBoauTH, pa30MpaTh, OLEHUBATH PA3JTUYHBIC PEIICHUS,
3aIlACH PELLICHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku oueHUBaTh OJy4EHHBIN PE3yNbTaT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OLINOKH.
3HAKOMUTBHCS C UCTOPHUEI pa3BUTHA apUPMETUKU

Harnsgnas reomerpusi.
MHOIroyroibHUKU

10

MHOroyroJyibHUKH.
YeTbIpEXYTrONIbHUK,
IIPSIMOYT OJIBHUK,
KBaJIpar.
[IpakTuueckas

OnuceIBaTh, HCNOJb3YH TEPMHUHOJIOTHIO, H300pPaKaATh

C IOMOUIBIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATh U3 OyMaru MHOTOyrOJIbHUKH.

IIpuBoaAUTH MPpUMeEPBI 0OBEKTOB PEATBHOI0 MUPA, UMEIOIIUX
(¢bopMy MHOTOyTOJIbHHKA, IPSIMOYT OJIbHHUKA, KBApaTa,
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pabora
«ITocTpoenne
MIPSAMOYTOJIbHUKA

C 33/IaHHBIMU
CTOpOHAMU

Ha HEJIMHOBAHHOU
Oymarey.
TpeyroiapHUK.
IInomanes n
MIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTI'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
102050200151
M3MEPEHUS
TUIOLIA/IN.
Ilepumerp
MHOTI'OYT'OJIbHUKA

TPEYTroJIbHUKA, OEHUBATDH NX JTUHEHUHBIE pA3MEPHI.
BobruncjsiTh: NepuMeETp TPEYrobHUKA, TPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOMIaAb NPAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxkaTh OCTPOYTOJBHBIE, IPSIMOYTOJIbHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTthb Ha HETMHOBAHHOM M KJIETYaTON Oymare KBajpar u
MPSMOYTOJBHUK C 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBarh cBOMCTBA NIPSIMOYTOJIbHUKA, KBaApaTa MyTEM
AKCTIIEPUMEHTA, HAOIIOICHUSI, U3MEPEHMUSI, MOJICTTUPOBAHMS;
CpPaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncTpyupoBars MaTeMaTu4ecKue MpeaI0KeHUs

C MIOMOIIIBIO CBSI30K «HEKOTOPBIY, «It000i1». PacnosnaBath
WMCTUHHBIE U JIO)KHBIC BHICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI.

HccaenoBaTs 3aBUCUMOCTD IIONIAM KBAIPATa OT JJIMHBI
€ro CTOPOHBL.

HUcnonb3oBaTh CBOMCTBA KBAAPATHOU CETKU JJIs IOCTPOCHUS
buryp; pa3douBaTh IPSIMOYTOJIHLHUK HAa KBAIPATHI,
TPEYrOJbHUKH; COCTABJATH (QUTYPHI U3 KBAIPATOB U
MPSIMOYTOJLHUKOB U HAXOAUTh UX TUIOLIA]b, pa30UBaTh
burypsl Ha NPSIMOYTOJIBHUKY U KBaJAPAThl M HAXOJAUTh UX
IUIOIIAb.

BripaxkaTrh BeJIMUMHY IUIOIAAN B PA3JIMYHbIX IUHULIAX
M3MEPEHUSI METPUUYECKON CUCTEMBI MEP, IOHUMATD U
HCIO0JIb30BATh 3AaBUCUMOCTH MEXY METPUUECKUMHU
€AMHUIIAMUA U3MEPEHUS TUIOIIAIH.
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3HAKOMUTBHCH ¢ IPpUMePaMH IPUMEHEHHs TUIOIAIN U
NepUMETpa B MPAKTHUYECKUX CUTyanusx. Pemars 3agaun

U3 pealibHOM JKU3HU, MPeAIaraTb M 00CyKIaTh pa3jindHble
CIOCO0BI pELICHUS 3a/1a4

JlecsTuuHbIe APOOH

38

JlecsTnuHast 3an1Ch
npo0eii. CpaBHEHUE
JIECITUYHBIX
Tpooeit.

JlericTBus

C IECATUIHBIMU
JPOOSIMH.
OxkpyrieHue
JIECATUYHBIX
TpooOeit.

Perrenne TeEKCTOBBIX
3a/1a4, CoAepKaIInX
npoou. OCHOBHBIE
3a/1a4u Ha JIpooH

IIpeacraBasiTh 1eCATUYHYIO IpOOb B BUJI€ OOBIKHOBEHHOM,
YHMTATh U 3aNMCHIBATH, CPABHUBATH JICCATUYHBIE APOOH,
npeajaratb, 000CHOBBIBATH U 00CY:KIaTh CIIOCOOBI
YHOPSAI0YUBAHUS AECITUUHBIX TPOOEH.

H300paxkaTth necATUYHBIE APOOH TOUKAMU HA KOOPIUHATHON
IIPSIMOM.

BbISIBJSITH CX0/ACTBA U PAa3JIMYUs IPABII apu(PMETHIECKIX
JNEUCTBUM C HATYPAJIBHBIMU YHCIIAMU U JECATUYHBIMU
JIpOOSIMH, OOBSCHSITH HX.

BoInoJHATH apudMeTHUECKUE TSUCTBUS C ICCATUIHBIMU
JIpOo0SIMU; BHINOJHATH NPUKHUIAKY M OLEHKY pe3yibTaTa
BBIYMCJICHUN.

I[IpumeHATH cBolicTBa apudmMeTHIECKUX JEHCTBUN

JUISL palMOHAIN3alNH BEIYUCIIEHU .

I[IpuMeHATH NPABUIIO OKPYIJIEHUS JECATUUHBIX IPOOEH.
IIpoBoauThH HCCIEI0BAHUS CBOMCTB JECATUUYHBIX IPOOEH,
OIHPAsICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM YHUCIIE

C MIOMOILbIO KOMIIBIOTEPA), BHIABUIATH THIIOTE3bI U
MPUBOJUTH UX 0OOCHOBAHUSI.

Pacno3zHaBaTh HCTUHHBIE U JIOKHBIEC BBICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMePHI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHMSA U OTPULIAHUS BBICKA3bIBAHUN.
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PemaTh TEeKCTOBBIE 337241, co/iepKallue ApoOHbIE JaHHbIE, U
Ha HaX0XKJIEHUE YaCTH LEJIO0r0 U LEJIO0r0 IO €0 YacTH;
BbISIBJISITh UX CXOJCTBA U Pa3JIUYHUA.

MopaeanpoBaTh X0 PEUICHUS 3aa4H C IOMOILBIO PUCYHKA,
cxembl, Tabnuiiel. [IpuBoANTH, pa30upaTh, OIIEHUBATH
Pa3IMYHBIE PEIICHHUS], 3AIIMCH PEIICHUN TEKCTOBBIX 3a/a4.
OnepupoBaTth IpOOHBIMHU YHCIAMU B PEATbHBIX KU3HEHHBIX
CUTyalUsIX.

Kpurnuyecku oueHMBATH [MOJYYEHHBIA PE3YIIbTAT,
OCYLIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOJUTH OIITHOKH.
3HAKOMUTBHCS C HCTOPHUE pa3BUTUSA apUPMETUKU

Harnsanas reomerpust.
Temna u puryps
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3obpaxenue
MHOT'OI'PaHHHKOB.
Monenu
NPOCTPAHCTBEHHBIX
TeJL.
[IpssMOyTOJIBHBIN
napasuieJenune],
Ky0. Pa3BépTku kyOa
Y Mapajienenunesaa.
IIpakTnueckas
pabora «Pa3BépTka
KyOa».

O0BEM KyOa,

Pacno3HaBaTh Ha YepTe:Kax, pUCYHKAX, B OKPYKAKIIEM
MHpe TIPSMOYTOJIbHBIN TapaJijIeNIeuIie 1, Kyo,
MHOT'OTPaHHUKH, ONIUCHIBATh, HCIIOJIb3Y sl TEPMUHOJIOTHIO,
OLICHUBATH JINHEHHbBIC Pa3MeEpHI.

IIpuBoaUTHL NpUMeEPHI 0OHEKTOB PEATHHOT0 MUPA, UMEIOIIINX
(¢bopMy MHOrOrpaHHUKA, MPSIMOYTOJIBHOTO MapasuieNenuIea,
KyoOa.

N300paxkaTh Ky0 Ha KJleTUaTOM Oymare.

HccaenoBath cBoiicTBa Ky0a, IPSIMOYTOJIBLHOTO
napajuiesIenunea, MHOTOrPAHHUKOB, UCIIOJIb3YSI MOJEIIH.
Pacno3naBaTh M U300paxaTh pa3BEPTKHU Kyda U
napayenenunena. MoaeaupoBaTh Ky0 U napasijiesenurnet
u3 Oymaru u nmpoyux MaTepuagoB, 00bACHATH CIOCO0
MOJIETUPOBAHUSI.
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IIPSAMOYTOJIBHOTO
napasuiesienuneaa

HaxoauTte n3Mepenys, BBIYUCISTH IUI0IIA1b TOBEPXHOCTH;
00BEM Kyba, MPSMOYTOJIBHOTO MapajuieNenuIea;
HCCJIeI0BATh 3aBUCUMOCTb 00bEMa Ky0a OT JIJTMHBI €ro
pedpa, BBIABUIaTh U 000CHOBBIBATH THIIOTE3Y.
Ha601aTh ¥ IPOBOAUTH AHAJIOTHHM MEXTY TOHATUSAMHA
TUIOIIAIU U 00BhEMa, IEpUMETpPa U IJIONIAA1 TTIOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS

O MHOTOTpaHHUKAaX, MPUBOAUTH MPUMEPBI U KOHTPIIPHUMEPHI,
CTPOUTH BHICKA3bIBAHMSA W OTPUIAHHSI BHICKA3bIBAHHIA.
Pemiathb 3a1a4u U3 pealbHON KU3HH

[ToBTOpEeHuE 1 0000IICHHE

10

[ToBTOpEHUE
OCHOBHBIX NOHATHUMN
Y METOJIOB Kypca

5 knacca,
00001IeHne 3HAaHN T

BopIyucasiTh 3HAUEHUS BBIPAKEHUN, COAEPKAIINX
HaTypajibHbIE YKCIIa, OOBIKHOBEHHBIE U IECSITUYHBIE TPOOH,
BBINIOJIHATH MPE0OpPa30BaHUSI YUCE.

Bri0MpaTh c1ocod cpaBHEHNs YUCEl, BBIYMCIICHHM,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX AEUCTBUI

JUISl palMOHAIN3aLY BEIYUCIICHU.

OcyuecTBJIATH CAMOKOHTPOJIb BBITIOTHIEMBIX JEUCTBUHN U
CaMOIIPOBEPKY PE3YJIbTAaTa BHIYUCIICHUN.

PemiaTh 3a1a4um 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA JUIS PELIEHUS 3a1a4 U3 APYrux
y4eOHBIX MPEIMETOB.

Pemartpb 3agaun pa3HbIMHU CIOCO0AMH, CPABHUBATD -
CIOCOOBbI PEUICHHUS 3a/1a4d, BLIOMPATH PALIMOHAJIbHBIN
CIocoo

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170
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6 KJIACC

HanmenoBanue pasgena |Kommuectso OcHoBHOE OCHOBHBIE BUJIbI J€ATENBHOCTH O0YYaIOIINXCS
(Temnl) Kypca 4acoB colepKaHue
HarypanbHbie yncna 30 Apudmernueckue BeinoaHATh apugmMeTHYeckre 1eCTBUSA C MHOTO3HAYHBIMU
JEHUCTBHUS HATypAJIbHBIMU YHCIIAMH, HAXOAMTH 3HAYEHUS YHUCIIOBBIX
C MHOI'O3HAYHBIMU BBIPAXKEHUI CO CKOOKaMHU U 06€3 CKOOOK; BBIYUCIATH
HaTypaJbHbIMHU 3HAYEHUH BBIPAKECHUM, COAEPKAIINX CTENEHHU.
yuciaamMu. Yuciossle | BbINOJIHATH NPUKUAKY M OLEHKY 3HAUEHUIN YMCIOBBIX
BBIPAKECHMS, BBIPa)KEHUI, IPUMEHATH NPUEMBI IPOBEPKU PE3yJIbTATA.
HOPSIAOK NEHCTBHM, Hcnmoab30BaTh NPU BBIYUCIECHUAX [IEPEMECTUTENBHOE U
VCIIOJIb30BaHUE COUYETATENIBHOE CBOMCTBA CIIOKEHUS U YMHOKEHHS,

cko0ok. OkpyriieHue
HATypaJIbHBIX YUCEIL.
Jlenurenu u KpaTHbIe
YyycIia; HanOOIbIINH
OOIIHI JIENUTEND U
HauMMeEHBIIIee 00IIIee
KpaTHOE.

JlenmMMOoCTb CYMMBI U
TIPOU3BEICHUSI.
Jenenune

C OCTaTKOM.
Pemenne TeKCTOBBIX
3a71a4

pacnpeneauTeIbHOE CBOMCTBO YMHOXKEHHUS OTHOCUTEITHHO
CJIOXEHUS, CBOMCTBA apU(PMETUUECKUX JTCUCTBUIA.
HcceaenoBaTh 4KCIIOBBIC 3AKOHOMEPHOCTH, ITPOBOIUTH
YHCJIOBBIE KCTICPUMEHTHI, BBI/IBUTATh H 000CHOBBLIBATH
TUIOTE3bl.

@opMyJMPOBaThH ONpeaeJIeHusl IETUTENS U KPaTHOTO,
HaMOOJIBIIIEr0 OOIIEro JEeJIUTEIS U HAMMEHBIIIETO O0IIEro

KpaTHOro, IpoCTOro u COCTaBHOIO 4YMUCCJI; UCI1I0JIL30BaTh OTHU

IMOHATHA IIPpU PCHICHUHA 3a1a4.

HpI/IMeHﬂTb AJIT'OPUTMBbI BLIYUCIICHUA HanOOJIBIIIETO 06111er0

JENUTENS ¥ HAUMEHBIIIETO 00IIero KpaTHOT'O JIBYX YUCE,
ANTOPUTM Pa3JIOKCHHSI YHCIIa Ha TIPOCTHIC MHOXKHUTEITH.
HcceaenoBaTh ycaoBUs 1eIUMOCTH Ha 4 1 6.
Hccaenosarts, 00cyx1aTh, GopMyIHpPOBaTh U
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000CHOBBIBATH BbIBOJI O YETHOCTH CYMMBI, IPOU3BEIECHUA:
JIBYX YETHBIX YUCEI, [BYX HEUETHBIX YUCIIEC, YETHOIO U
HEUYETHOI' O YUCEIL.

HccaenoBath CBOMCTBA JEIMMOCTH CYMMBI U IPOU3BEICHUS
qyuced.

IIpuBoAMTH NPUMEPBI YUCEI C 33JAHHBIMUA CBOWCTBAMH,
Pacno3HaBaTh BepPHbIe U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAX YUCEJl, ONMPOBEPraTh HEBEPHBIEC YTBEPKIACHUS
C IOMOIIBIK0 KOHTPIIPUMEPOB.

KoHcTpyupoBats MaTeMaTH4ecKHe NMPeEAT0KEHUS

C IOMOIIBIO CBSI30K «H», «HUIN», «ECIH. .., TO...».

PemiaThb TEKCTOBBIE 3a7]a4M, BKIIFOUAIOIINE TTOHATHS
JEIUMOCTH, apu(PMETUYECKUM CITIOCOOOM, UCIOJIb30BATh
nepedop BceX BO3MOKHBIX BapHAHTOB.

MoaeaupoBaTth X0/ pELICHHS 331a4H C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIBI.

IIpuBoauTH, pa30MpPaTh, OLEHUBATDH PA3TTUYHBIC PEIICHUS,
3aIIMCH PELIEHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku oieHMBATh NIOJIYYCHHBIN PE3YJIbTAT, HAXOAUTH
OILIMOKH, OCYIIECTBISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHIO

Harnsimnas reomerpus.
[IpsiMbIe HA TJTOCKOCTH

[leprieH UK YyIISIpHBIE
NpsIMBIE.
[TapaytenbHbie
IpsIMBIE.
Paccrosiune mexny

Pacno3naBaTh Ha yepTe)kax, pUCYHKaX CIIydyad B3aHMHOTO
PaCIIONOKEHUS ABYX MPAMBIX.

HN300paxaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

HA HEJIMHOBAHHOM U KJIETYATOU Oymare JIBe MepeceKarommecs
NpsIMbIE, IBE MapaAJIEIbHbIE NPSIMbIE, CTPOUTH MIPSAMYIO,
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JIBYMS TOUKAMH,
OT TOYKH JI0 IPSIMOM,
JUIMHA Mapuipyra

Ha KBA/IPaTHOU CETKE

NEPHEHANKYIISIPHYIO TaHHOM.

IIpuBoauTh NpUMepbI NAPAIEIBHOCTH U
NEPIEHAUKYJIIPHOCTH MPSMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYI'OJIbHUKaX NEPIEHIUKYJIISPHbIE U
napajuiesibibie cTOpoHbl. M300paskaTb MHOTOYT OJIbHUKH

C HapaJuIeIbHBIMU, IEPIEHAUKYIIIPHBIMU CTOPOHAMHM.
Haxoauts paccTtosiHMEe MEXAY ABYMSI TOUKaMU, OT TOYKH
110 NIPSIMOM, JUTMHY ITyTH Ha KBAJIPATHOM CETKE, B TOM YUCIIE
UCIOJIb3Ysl IM(PPOBBIE PECYPCHI

JIpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO JIpo0H,
COKparieHue 1pooeil.
CpaBHeHuE U
YIIOPSTOYHBAHHEC
Ipooeit.
Jlecsituunbie po0Ou
U MeTpHuUecKas
cucTemMa Mep.
Apudmerudeckue
JeUCcTBUS

C OOBIKHOBEHHBIMHU
U JICCITHYHBIMU
JIPOOSIMH.
OTtHomeHue.
Jlenenue B JaHHOM

CpaBHMBATBH M YIIOPAI0YMBATH Ip0oOH, BLIOUPATH CIIOCO0
CpaBHEHMUS IPOOEH.

IIpeacraBasiTh AeCATUYHBIC POOH B BUJIE OOBIKHOBEHHBIX
npo0eii 1 OOBIKHOBEHHBIE B BUJIE JICCSITUYHBIX, HCMOJIb30BaTh
IKBHBAJIEHTHBIE MPeACTABJIEHUs TPOOHBIX YUCEN MPHU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BATH JIECATUYHBIC
IpoOu mpu MpeoOpa30BaHUK BEIMYUH B METPUIECKOM
CUCTEME MeEp.

BbinoJHATH apudpMeTHUecKUe 1eiCTBUSA

C OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSIMHU.

BourumcasiTh 3HaU€HUS BBIPAXKEHUM, COJEpIKAIIINX
OOBIKHOBEHHBIE U IECITHYHBIE IPOOH, BBHITTOIHSTH
npeoOpazoBaHus IpoOei, BHIOMPATH CNOCO0, NPUMEHATH
cBOMCTBA apuPpMeTHUUECKUX JESHCTBUH JIJIs palliOHAIH3AINH
BBIYHCIICHUU.

CocTaBJasiTh OTHOLIEHUS U IPONOPIUUHU, HAXOAUTH
OTHOILICHHE BEJINYMH, JIETUTh BEIMUUHY B TAHHOM
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OTHOIIICHUH.
Macmita0,
IIPOTIOPIIHA.
[TonsTHE MpoLIEHTA.
Breruucaenue
MPOLICHTA

OT BEJIMYMHBI U
BEJIMUMHEI 110 €€
MIPOLICHTY.

Penienune TeKCTOBBIX
3a7a4, COIEpKAIINX
JpOOU U MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIICHUE
JUTMHBI OKPYKHOCTH
K €€ TUaMeTpy»

OTHOULIEHUH.
Haxoauth 3KcnepuMEeHTAIbHBIM Iy TEM OTHOLIEHUE JJIMHBI
OKPYKHOCTH K €€ JuaMeTpy.

HNutepnperupoBaTh MacTad Kak OTHOIICHUE BETUYUH,
HAXOJUTh MACIITA0 MJIaHa, KAPThI U BBIYUCIIATH PACCTOSIHHUS,
UCIOJIb3Ysl MacIlITao.

OOBACHATD, YTO TAKOE MPOIICHT, YIOTPEOISITH 000POTHI peuu
CO CJIOBOM «IIPOIIEHT». BhIpazkaTh MpOILIEHTHI B APOOSX U
JpoOM B TIPOIIEHTAX, OTHOIIEHHUE JIBYX BEIMYMH B MPOIICHTAX.
BbIuMcasiTh POIEHT OT YKCIIA U YUCJIO MO €ro MPOIEHTY.
OKpyrisiTh 1poOu U MPOIEHTHI, HAXOAUTH MPUOIMKEHUS
Yucell.

Pemath 3a1a4u Ha 4YacTH, IPOLIEHTHI, IPOTIOPIUHY,

Ha HaXOXKJIeHHEe ApoOH (IIPOIIEHTA) OT BETMYMHBI U BETMUHUHbI
o e€ 1poou (MPOLEHTY), ApoOu (MPOLIEHTA), KOTOPHII
COCTaBJISIET OJHA Benu4uHa OT apyrou. IlpuBoauTs,
pa3ouparth, OllEHUBATDH PA3JTUYHBIC PEIICHUS, 3aIMUCH
PEIIEHUN TEKCTOBBIX 3a/a4.

N3Baexats uHGopManMIo U3 TaOJIUIl U AUATPAMM,
UHTEPIPETUPOBATh TAOJIUYHBIC TAHHBIE,

OTpeeNsITh HanOOobIllee U HAUMEHbIIIEe

U3 MIPEICTaBICHHBIX JAHHBIX

Harmnsaaas reomerpus.
Cummerpus

OceBas cuMmeTpus.
[lenTpanbHas
CUMMETPUSL.

Pacno3naBaTh Ha yepTeKax U U300PAKEHUSIX, H300PaKATH
OT PyKH, CTPOMTH C TOMOIILI0O HHCTPYMEHTOB (PUTYPY
(OTpe30K, JTOMaHy0, TPEYTOJIbHUK, IPAMOYTOJIbHUK,
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[Toctpoenue
CUMMETPUYHBIX
buryp.
[IpakTuueckas
pabota «OceBas
CUMMETPHUSD.
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTb ), CHAMMETPUYHYIO JaHHOW OTHOCUTEIBHO
IPSIMOM, TOYKHU.

HaxoauTh mpuMepbl CHUMMETPUHU B OKPY’KaIOIIEM MUPE.
MopenaupoBathb u3 Oymaru a8e GUrypbl, CAMMETPHUHBIE
OTHOCHUTENBHO NPSIMON; KOHCTPYMPOBATh FEOMETPUUECKUE
KOH(UTYpaILUy, UCTIONB3Ys CBOWCTBO CHMMETPHUH, B TOM
quciie C OMOIIBIO HU(POBBIX PECYPCOB.

HccaenoBath cBOMCTBA M3YUYEHHBIX (PUTYD, CBSI3AHHbIE

C CUMMETpPHEMH, UCIOJIb3YSl AKCIIEPUMEHT, HaOII0/ICHNUE,
MOJIEITMPOBAHUE.

O00CHOBBIBATh, OIIPOBEPIaTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUS O CHMMETpHUH (pUryp

BoipakeHus ¢ 6ykBaMu

[IpumeneHue OyKB
JUISL 3aITUCH
MaTeMaTU4YECKUX
BBIPKCHUN U
MIPEAJIOKEHHM.
bykBeHHbIE
BBIPAKCHUS U
YUCIIOBBIE
IIOJICTAaHOBKH.
bykBeHHbIE
paBEHCTBA,
HaXO0XK/CHUE
HEU3BECTHOT'O

Hcnoab3oBaTh 0YKBBI /17151 0003HAYEHUS YHUCET, P 3AMTUCH
MaTEMaTUYECKUX YTBEPKIECHUH, COCTABIIATh OYKBEHHbIE
BBIPAYKEHHUS 110 YCIOBUIO 3aa4H.

HccaenoBaTh HECIOXKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCTOIb30BaTh OYKBBI JIJIS1 MX 3aIIUCH.

BoruucjasaTs yncioBoe 3HaueHue OYKBEHHOTO BHIPAKEHHUS
IpY 33JaHHBIX 3HAYEHUSIX OYKB.

3anuceiBaTh GOPMYJIBI: IEPUMETPA U ILIOIIAN
NpSMOYTOJIBHUKA, KBA/IpaTa; JJIMHBI OKPYXKHOCTH, TUIOIIAIN
KpYTa; BHINOJHATH BLIYUCJIEHHS 110 3TUM (hopMysiam.
CocraBasite (pOpMY.JIbl, BEIPAKAIOLINE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTb; IPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM
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KOMITOHEHTA. paboThI; BBIMOIHATH BHIYUCICHUS 110 3TUM (HOpMyIaMm.
DopMyITbI HaxoauTh HEM3BECTHBIN KOMIIOHEHT apU(PMETHIECKOTO
JEUCTBUSA
Harnsinnas reomerpus. 14 YeThIpEXYTOJIbHUK, N300pakaTh Ha HEJTMHOBAHHOM U KJIETYATOM Oymare
@urypsl Ha MIIOCKOCTH IpUMEPHI C UCMOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIbHUKOB. | YETBIPEXYTOJIBHUKM C 3aJaHHBIMA CBOMCTBAMM:
[IpsAMOYTOJIbHUK, C NapaJuICIbHBIMU, IIEPIIEHAUKYJIAPHBIMU, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTaroHaJICH.
HN3mepenue yrios.
Bungsr
TPEYTOJILHUKOB.
[Iepumerp
MHOTI'OYT'OJIbHUKA.
[Tnomans Ghurypsi.
Dopmyiibl
MEpUMETpa U
TUIOLIAN
MPSIMOYTOJIbHUKA.
[Tpubnmxénnoe
WU3MEPEHUE IIIOIIAIN
buryp.
[IpakTrueckas

CTOpOHAMH, MPSAMBIMH YTJIAMH U Jp., PABHOOESAPECHHBIM
TpeyronbHuK. [lpeanaraTs u 00Cy:KI1aTh cocoo0bI,
AJITOPUTMBbI [TIOCTPOECHUSI.

HccnenoBath, UCIIONB3YS HKCIIEPUMEHT, HAOIIOEHHE,
MOJIEJINPOBAHUE, CBOMCTBA NIPSIMOYTOJIbHUKA, KBaJpara,
pa30uBaTh Ha TPEYrOJbHUKH. OOOCHOBBIBATDH, ONPOBEPraTh
C NIOMOIIBI0 KOHTPIIPUMEPOB YTBEPIKICHUS

O MPSAMOYT OJILHUKE, KBA/IPATE, PACIMO3HABATH BEPHBIE U
HEBEPHBIE YTBEPKICHHUS.

HN3mepsATH M CTPOUTH C MOMOILBIO TPAHCTIOPTUPA YTJIbI,

B TOM YKCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbI;
Pacno3HaBaTh OCTPbIE, IIPSMBIE, TYIIbIE, PA3BEPHYTHIC YTJIbIL.
Pacno3HaBaTh, M1300paskaTh OCTPOYTOJbHBIN, IPSIMO-
YTOJIBHBIN, TYNOYT'OJIbHBIN, paBHOOEIPEHHBIH,
PABHOCTOPOHHUU TPEYT OJIbHUKHU.

Bu1uncJsiTh IEpUMETP MHOTOYT OJIbHUKA, TUIOILA/Ib
MHOT'OYT'0JIbHUKA pa30MeHHEM Ha TPSIMOYTOJIbHUKH,
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pabota «ILnomans
KpyTra»

Ha paBHbIE (PUTYPbI, UCIIOJIB30BATh METPUUECKUE EAMHUILIBI
U3MEPEHUs JUIMHBI U TUIOLIAH.

Hcnoab3oBaTh NpudIMKEHHOE M3MEPEHUE JIIVH U
IUIONIA/IeH Ha KJIeTyaToil Oymare, npuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TUIOIIAIU Kpyra

[lo10OXUTENBHBIE U

OTpULATCIIbHBIC YU CJIa

40

Ilenbie uncna.
Monayne yucina,
reoMeTpudecKas
VMHTEPIpETALIHS
Moy YucimoBbie
MIPOMEKYTKH.
[TonoxurenbHbIC U
OTpULIATETLHBIE
yucna. CpaBHEHUE
MOJIOKUTEIbHBIX U
OTPHULIATEIIbHBIX
YUCEJL.
Apudmernueckue
JEUCTBUS

C MOJIOXKUTEIbHBIMU
U OTpPULATEIbHBIMU
YUCIIAMM.

Pernenme TeEKCTOBBIX

3a1a4

IIpuBoaAMTH NPUMeEPHI UCIIOIB30BAHUS B PEATLHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCEIL.

N300paxkaTh 11€7bIC YUCTIA, TOJT0KUTEIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMHU HA YUCIOBOM MPSMOI,
HCI0Jb30BATh YUCIIOBYIO MIPSMYIO JIJISl CPABHEHUS YUCEIL.
IIpuMeHATH NpPaBUJIA CPABHEHU S, YIIOPSAI0YUBATH 1EJIbIC
YHCJIa; HAXOAUTH MOIYJIb YHCIIA.

@opMyJIUPOBATH NPABWJIA BHIUUCIICHUS C OJIOKUTEIbHBIMU
Y OTPHULIATEIIbHBIMU YHCJIaMH, HAXOAUTh 3HAYECHUSA
YHUCIIOBBIX BBIPAKEHUMN, COAEPKAIINX JACHUCTBUS

C TIOJIOXKUTEJIbHBIMU M OTPULIATEIbHBIMA YHUCIIAMH.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKCHUS

JUIS IpeoOpa30BaHusl CyMM H MIPOU3BEACHUN
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HpCIICTaBJIeHI/IG JaHHBIX

[IpsimoyTOJIbHAA
CUCTEMA KOOPIUHAT
HAa IJIOCKOCTH.
KoopanHatel Touku
Ha IJIOCKOCTH,
abcuucca u
OpAMHAaTa.
Cronbuarsie u
KpPYTOBbIE
JarpaMMBbl.
[IpakTnueckas
pabora «Iloctpoenue
JTarpaMm».
Pemnienne TekCTOBBIX
3a/1a4, COAEPKALINX
JTAaHHBIE,

OO0BICHATH M MJUIIOCTPUPOBATH MOHATHE IPSIMOYT OJIbHOMN
CHUCTEMBI KOOPAUHAT HA IUIOCKOCTH, UCTIOJIb30BaTh
TEPMHUHOJIOTHUIO; CTPOUTH HA KOOPAUHATHOU TUIOCKOCTH
TOYKHU U (DUTYPHI 110 3aJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPJIUHATBI TOYEK.

Yurath cTOI0UATHIC U KPYTOBBIEC IMarPaMMBbl;
HHTEPNPEeTUPOBATH JIaHHBIE; CTPOUTH CTOJIOYATHIC
nuarpammsel. Ucnodsib3oBaTh HHpOpMaLHIO,
MPE/ICTaBIICHHYIO B TAOMUIIAX, HA AHArpaMMax Jisl pEerIeHus
TEKCTOBBIX 3aJ1a4 U 33/1a4 U3 PEAIbHON KU3HU

IIPE/ICTABIICHHbIE
B TAOJIMIIAX U
Ha JuarpaMmax
Harnsigaas reomerpus. [IpssMOyTONIBHBIN Pacno3HaBaTh Ha yepTekKax, pUCYHKaxX, ONMUCHIBATH
@urypsl B IpOCTPaHCTBE napaJuIeIenuIe], NUPAMULY, IPU3MY, LIAIUHAP, KOHYC, IIap, H300paaTh Ux

KyO, npu3ma,
nupaMujia, KOHyc,
WIAHD, TIap U
chepa.
N300paxeHue

OT PYKH, MOJEJIMPOBATh 13 OyMaru, MiacTUINHA, TPOBOJIOKU
u 1p. [IpuBoaUTH NpUMepPbI OOBEKTOB OKPYIKAIOIIETO MUPA,
UMEIOIINX GOpMBbI HA3BAHHBIX TEJI.

Hcnonab30BaTh TEPMUHOJIOTHIO: BEPIIUHA, peOPO, TPaHb,
OCHOBAHME, BBICOTA, PAJINyC U JUAMETP, pa3BEPTKA.
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POCTPAHCTBEHHBIX
dburyp. [Ipumepnr
pa3BEPTOK
MHOTOTPAaHHHUKOB,
WIMHPA U KOHYCA.
[IpakTrueckas
pabora «Coznanue
Mojienen
MPOCTPAHCTBEHHBIX
buryp».

[TousiTne 00BEMa;
CIIMHUIIBI U3MEPCHHUS
o0béma. O0BEM
TPSIMOYT OJIBHOT'O
napasuieJIenurnena,
Ky0a, popmyJibl
o0BbEMa

N3yuaTh, uCNIONB3ys IKCIIEPUMEHT, HAOIOIEHUE, U3MEPEHHE,
MOJEIMPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA HA3BAHHBIX TEJI, BHISABJIATH CXOACTBA U
Pa3JIMYUsA; MKy NUPAMUION U IPU3MOU; MEXKIY
UAJMHAPOM, KOHYCOM H IIAPOM.

Pacno3naBaTh pa3BEPTKYU Mapasuiesenumesa, Kyoa, mpusmbl,
NMpaMUbl, KOHYCa, IWINHAPA; KOHCTPYUPOBATH JaHHbBIC
TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJIEIIH.

Co3naBaTh MoJeJIM IPOCTPAHCTBEHHBIX PUTYp (M3 Oymaru,
MIPOBOJIOKH, TUIACTHIIMHA U JIP.)

N3mepsaTh HA MoaesiX: ITTUHBI PEOEP MHOTOTPAaHHUKOB,
JAaMETp 1apa.

BoiBoguthb popmyty o60bEMa IPSIMOYTOIEHOTO
napajuiesienumnea.

Boruncasats no popmyiam: 00bEM NPIMOYTOIBHOTO
napaJuieNenurneia, Kyoa; MICIiojib30BaTh €IMHUIIBI U3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABJICHHBIX U3 KYOOB,
napajieNIeuNe/IOB; pelmaTh 3242491 C PEAIbHBIMU TaHHBIMU

[ToBTOpEeHue, 00001IeHHE,
CHCTEMATH3AIUs

20

IToBTOpenue
OCHOBHBIX ITOHSTHI
1 METOJIOB KYPCOB 5
1 6 KJIaCcCOB,
0000111eHHE U
CHCTEeMaTH3aI1s
3HAHUM

BoruucjsiTh 3HaU€HUS BBIPAXKEHUM, COAEpKALIUX
HaTypaJbHbIE, LEJIbIE, TOJIOKUTEIbHBIE U OTPULIATEIbHBIC
quciia, OOBIKHOBEHHBIE U AECATUYHBIE APOOU, BBIOIHATD
npeoOpa3oBaHus YHCET U BEIPAXKCHUM.

Bri0upaTh c110c00 cpaBHEHUS YKCEIl, BBIYUCICHUH,
NPUMEHSITh CBOCTBA apU(PMETUYECKUX ACUCTBUI

JUISl pallMOHAJIM3ALMU BBIYMCIICHUN.
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PemaTh 3a1a4u U3 peaabHOM )KU3HU, MPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA U1 peLIeHUs 3a1a4 U3 IPYrux
PEIMETOB.

PemaTs 3a1a4n pa3HbIMHE CNI0C00AMU, CPABHUBATD,
BbLIOMPATH CNOCOOBI PCIICHUS 3a]Ia4H.

Ocy1ecTBJIATE CAMOKOHTPOJIb BBIIIOIHAEMBIX IEUCTBUN U
CaMOIPOBEPKY PE3yJIbTaTa BEIYMCICHAN

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

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

HOACHUTEJIbBHAA 3AIINCKA

AnreOpa sIBIIsIETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIEro oOpa3oBaHMS:
OHa oOecneuyrBaeT M3y4eHHE APYTrux AUCIUIUIMH, KaK €CTECTBEHHO-HAy4YHOrO, TaK U
I'YMaHUTAPHOI'O LUKJIOB, €€ OCBOEHUE HEOOXOIUMO JUIsl MPOAOKEHUSI 00pa30BaAHUS U
B TIOBCEIHEBHOM JKM3HU. Pa3Buthe y OOydaromuMxcs Hay4YHbIX MPEACTaBICHUN
O TMPOUCXOXKACHUM M CYIIHOCTH airedpanyeckux aOCTpakuui, Crnoco0e OTpaKeHHus
MaTeMaTU4YeCKOM HAyKOW SBJICHMM M TPOIIECCOB B MPUPOAE U OOIIECTBE, POJHU
MaTEeMaTUYECKOr0 MOAEIUPOBAHUS B HAYYHOM IMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(opMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIIIJICHUS, HEOOXOAMMBIX
114 aJlafiTallii B COBPEMEHHOM I poBoM odirecTse. M3ydenune anreGpsl odecriednBaet
pa3BUTHE yMEHHUS HaOJI0JaTh, CPaBHHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTU MBIIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JeCTBUS W BBIBOABI, (opMynupoBaTh yTBepkaeHus. OcBoeHHe Kypca airedOpbl
o0€ecreynBaeT pa3BUTUE JIOTMYECKOI'O MBIIUIEHUS OOYYaIOLIUXCS: OHU HCHOIb3YIOT
NEAYyKTUBHBIE M UWHIAYKTUBHBIE pacCyXACHHUs, 0000IleHHEe U KOHKPETU3AIUIO,
abctparupoBanue u aHanoruto. O0ydeHue anredpe npearnogaraetT 3HaYUTeNIbHBIN 00BEM
CaMOCTOSITEIILHOM JEATENHHOCTH O0YYaIOIIMXCS, TTOITOMY CaMOCTOSATEIbHOE PEIlIeHHE
3a/1ay SBJISIETCS pealin3alei AesiTeIbHOCTHOTO PUHIIUIA O0yUYEeHHUS.

B cTpykType mporpammel yueOHOro Kypca «Amiredpa» Ajii OCHOBHOTO OOILEro
00pa30BaHMUsI OCHOBHOE MECTO 3aHMMAIOT COJEP’KATEIbHO-METOANYECKHE JIMHUU:
«Yucna 1 BIYUCIEHUS», «ANreOpanyeckue BbIpaKEeHUsD», «Y paBHEHUS U HEPABEHCTBAY,
«Dyukiuny. Kaxpas M3 3THX COAEPKATEIbHO-METOJUYECKUX JIMHUM pPa3BUBACTCS
Ha MPOTSHKEHUHU TPEX JIET U3YUCHHS Kypca, B3aUMOJACHCTBYS C JPYTUMHU €r0 JIMHUSIMHU.
B xose u3ydenust yueOHOro Kypca 00yJaronumMcst MPUXOIUTCS JJOTUYECKH PacCyXIaTh,
HCIIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM SI3bIK. B CBA3M ¢ 3TUM B MNporpamMmy
y4eOHOro Kypca «Airedpay BKIOUYEHBI HEKOTOPBIE OCHOBBI JIOTHUKH, MPEACTaBICHHbIC
BO BCEX OCHOBHBIX pa3jieflax MaTeMaTH4YeCKOro oOpa3oBaHMS M CHOCOOCTBYIOLIME
OBJIAJICHNUIO OOYYAIOIIMMHUCS OCHOB YHHUBEPCAIBHOIO MAaTEMaTUYECKOTO  SA3bIKA.
ConepxaTenbHOI U CTPYKTYPHOM OCOOCHHOCTBIO YU4EOHOTO Kypca «Anredpay siBisieTcs
€ro UHTETPUPOBAHHBIN XapakKTep.

Copep>xanue TMHUM «Yuclia U BBIYUCIICHUS» CIIYKUT OCHOBOM JIS JaJbHEHIIEro
M3Y4YEHUS] MAaTEMAaTHKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYYalolUMXCSl JIOTMYECKOIO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TIOJIb30BAThCSl ~QJITOPUTMAMH, a TakKkKe
MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIAMMBIX [JIsi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTtHe mNOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs CBS3aHO
C palMOHALHBIMU W HUPPAIIMOHATBHBIMU YHUCIaMH, (OPMHPOBAHUEM TMIPE/ICTaBICHUN
O JCHCTBUTENBHOM 4YHUCIE. 3aBEpIIeHHE OCBOEHHUS YKCIOBOM JIMHUU OTHECEHO
K CpellHEMY 00111eMy 00pa30BaHUIO.
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Copepkanue AByX ainreOpandyecKux JIMHUNA — «AJreOpandeckue BBIpAXKEHHUS» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYeT (HOPMUPOBAHUIO Y OOyYarOIIUXCS
MaTeMaTUYECKOro anrmapara, HEOOXOJUMOT O JJIsl PEIICHUS 3a/1a4 MaTeMaTHKU, CMEKHbIX
MpEeAMETOB M NPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOrO 0OIIEero
oOpa3oBaHus Y4YEOHBIH MaTepuan TPYNIUPYETCS BOKPYT PAlMOHAIBHBIX BBIPAKEHUI.
Anrebpa JIEeMOHCTPUPYET 3HAYEHHWE MaTEMAaTHKU KakK s3blka ISl TOCTPOCHUS
MaTEMaTUYECKUX MOJICJIEH, ONMCAHUS MPOIECCOB U SIBIICHUN peallbHOro Mupa. B 3agaun
oOydeHus anredpe BXOIAT TakKe JadbHEenIee pa3BUTHE aJITOPUTMUYECKOT'0 MBITIUICHUS,
HEOO0XOIMMOT0, B YaCTHOCTH, ISl OCBOCHUS Kypca MH(POPMATHUKH, M OBJIa/ICHUE HABBIKAMHU
NeAyKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHre CHUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHSI, CIOCOOHOCTEN K MATEMaTHIECKOMY TBOPYECTRY.

Conepxanue (QyHKIMOHAIbHO-Tpa@UUECKON JMHUM HAIEJIeHO Ha TOJy4YeHUe
OOyJaOMIMMHUCST 3HAHUK O QYHKIHUSIX KaK BaKHEUIIEH MaTEeMaTHYECKOW MOJeIu
JUIsl ONIMCAHUS W WCCJIEIOBAaHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUN B MPUPOJE U
obmiectBe. M3yueHune marepuana CroCOOCTBYET PAa3BUTHIO Y OOYYaIOUIMXCA YMEHHUS
HCIIOIb30BaTh PA3JIUYHBIE BBIPA3UTEIbHBIE CPEACTBA A3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKUE, TpauiuecKre, BHOCUT BKJIAJl B (HOPMUPOBAHUE MPE/ICTABICHUN O POJIU
MaTeMaTUKH B Pa3BUTUU UMBWIN3ALHUH U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kjaccax u3ydaercs y4eOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJEAYIOIIME OCHOBHbIE pa3fensl coiaepxanus: «Yucna wu
BBIUHUCIICHUS», «AJreOpanuyeckue BBIPAKEHUA», «YpaBHEHUS U HEPaBEHCTBAY,
«DyHKIAN.

OO6miee 4YKMCIIO 4YacoB, PEKOMEHJOBAaHHBIX [UISI H3Yy4YeHHUs Yy4yeOHOro Kypca
«Anreopa», — 306 gacoB: B 7 kiacce — 102 gaca (3 waca B Hemenmo), B 8 kiacce —
102 gaca (3 gaca B Heneno), B 9 kimacce — 102 yaca (3 gaca B HezIeio).

COAEPKAHUE OBYUYEHMUA

7 KIIACC
Yuciia v BbIYUCTICHUS

JpoOu 0OBIKHOBEHHBIE U IECSITUUHbIE, IEPEXO0JT OT OJHOM (POpPMBI 3amucH Ipodel K
apyro. IloHsATHEe panMoOHANBHOTO 4YHCIA, 3alMCh, CPABHEHHUE, YIIOPSIAOYMBAHUE
palMOHANIBHBIX 4HceN. ApudMernyeckue ACHCTBUS € palUOHAIbHBIMU YHCIAMHU.
Pemenue 3ama4 3 peaqbHON MPaKTUKKA HA YaCTH, HA IPOOH.

Crenenp ¢ HaTypaJdbHBIM TIOKa3aTeleM: OIpejeNieHne, MpeoOpa3oBaHue
BBIpQXEHUI HAa OCHOBE OINpeAeNeHus, 3amuch Oonpmmx yucen. I[IporeHTsl, 3amuch
MPOLIEHTOB B BHJI€ ApoOM M JpoOH B BUAE NPOLEHTOB. Tpu OCHOBHBIE 3a/Jayd Ha
IIPOLIEHTHI, PEHICHUE 3a7a4 U3 PEATbHON IPAKTHUKHU.

[IpuMeHeHne MPU3HAKOB JIETMMOCTH, PA3JIOKEHHE HA MHOMXHUTEIN HATYPaJIbHBIX
YHUCEIL

PeanbHble 3aBUCMMOCTH, B TOM YHUCJIE IpsIMasi U 0OpaTHasi MPONOPLUOHATIBLHOCTH.
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AJsire0OpanvecKue BbIpasKeHUsI

[lepemeHHbIE, YHCIOBOE 3HAYEHHE BBIPAKEHUS C MepeMeHHOW. JlomycTumbie
3HaUCHUs TepeMeHHBIX. [IpefcTaBicHUE 3aBUCHMOCTH MEXKIY BEIUYMHAMHU B BHJIC
dbopmynbl. Beraucnennss mo dopmynam. [IpeobGpa3zoBaHrne OYKBEHHBIX BBIPAXKCHHUH,
TOXKJIECTBEHHO PaBHBIC BBIPAKEHUS, TIPaBUia TPeoOpa30BaHUs CYMM M MPOU3BEICHUM,
NpaBWJIa PACKPHITHS CKOOOK M MPUBEIACHUS MTOJTOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHU C HATYPATBHBIM ITOKa3aTeIIEM.

OnHouneHsl W MHorowieHbsl. CreneHb MHorowicHa. Cio)KeHHWE, BBIYUTAHHE,
YMHOXKEHHE MHOTOWICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOXKEHHS: KBaapaT CYMMBbI U
KBagpaT pasHoctn. Popmyna pa3HOCTH KBaapaToB. PasnokeHne MHOTOUYICHOB
HA MHOXKHUTEJIH.

YpaBHeHUs M HEPaBEeHCTBA

VYpaBHeHue, KOpEHb ypaBHEHMs, IMpaBuUja MpeoOpa3oBaHUsl  YpaBHEHUS,
PaBHOCUJILHOCTh YPABHEHUM.

JInnelHOEe ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIIO KOPHEN JIMHEWHOIO YPaBHEHUS,
pellleHre JIMHEWHbIX YypaBHEHH. COCTaBIIEHHE YpaBHEHUH 110 YCIOBHIO 3aJayH.
Perrenne TEKCTOBBIX 3a/1a4 € MOMOLIBIO YPAaBHEHUM.

JIuHeliHOe ypaBHEHHUE C JIByMsl INE€peMEeHHbIMU U ero rpagpuk. Cucrema IBYX
JMHENHBIX YpaBHEHUH ¢ IByMs MepeMEeHHbIMU. PelieHre cuctemM ypaBHEHUN criocoOoM
MOACTaHOBKH. IIpuMepsl permennst TEKCTOBBIX 3a/1a4 € IIOMOIIBI0 CUCTEM YPABHEHHUI.

DyHKIMH

Koopaunara Touku Ha nnpsAmoii. YuciioBble NpoMeKyTKH. PaccTosinue mexny n1Byms
TOYKaMHU KOOPJAMHATHOW MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcmmcca 1 opuHaTa TOYKU
Ha KOOpAMHATHOW miiockocTu. Ilpumepsl rpadukoB, 3agaHHbIx (popmynamu. UrteHue
rpadukoB peanbHbix 3aBucuMmocTeil. [lonstue ¢pynkmun. I'padux ¢pynxmun. CoiicTa
bynkuuid. Jluneitnass Qyukius, e€ rpadux. I'padux dynkuumu y = |x|. ['paduueckoe
peLIeHNUE JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUM.

8 KJIACC
Yuciia 1 BLIYUCICHUA

KBagpartubiii kopenb u3 uncia. [lonsitue 00 upparmonanbHoM uymcie. JleciTuunbie
NpUOIMKEHUST HppaluMoOHAIbHBIX vucen. CBoiicTBa apu(METHYECKUX KBaJIpPaTHBIX
KOPHEHN U X NPUMEHEHHE K MPe0oOpPa30BAHHUIO YUCIIOBBIX BBIPAKEHUI U BBIUMCICHUSM.
JlencTBUTENIbHBIC YHCIIA.

Crenens ¢ nenbIM nokasareneM U e€ csoicTea. CTannapTHas 3alych 4UCIA.

AuiredpanyecKue BbIpazKeHHs
KBampaTHplii TpEXwieH, pa3ioKE€HUE KBAJAPAaTHOTO TPEXUJICHA HA MHOXKHUTEIH.
AnreOpanueckast 1podb. OCHOBHOE CBOMCTBO aiiredpanyeckoi 1podu. CrioxxeHue,
BbIUHWTAaHUE, YMHOXKEHHUE, JIeTIeHHE alireOpandeckux pooeil. PanmoHnanbHble BIpaXKeHUS
U UX IpeoOpa3oBaHueE.
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YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyrna KOpHEW KBaJpaTHOrO ypaBHEHHs. Teopema
Buera. Penienue ypaBHEHHM, CBOASIMXCA K JIMHEWHBIM U KBajgpaTHbIM. IIpocrenine
TPOOHO-PAIMOHATBHBIE YPABHEHUS.

I'paduueckass wHTEpIpeTanusi ypaBHEHHA C JBYMsI TMEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPaBHEHUH C ABYMs IEpEMEHHBIMU. [[prMephI penieHrs CUCTEM HETMHEMHBIX
YPaBHEHHUI C IByMsI IEPEMEHHBIMH.

Pelriienne TEKCTOBBIX 3a/1a4 anreOpandyeckuM CrocoOoMm.

UucnoBble HEpAaBEHCTBA U HUX CBOMCTBAa. HepaBEeHCTBO € OJHOW MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHEITHbIE HEPaBEHCTBA ¢ OAHON nepeMeHHON. CucTeMbl
JIMHEVHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DyHKIUU

[Tonstue Qynxuuu. O6nacTb ONpeneneHUuss U MHOXKECTBO 3HAYEHUU (DyHKUUU.
CnocoObI 3agaHust PyHKITHIA.

I'padux pynkuuu. Urenue cBoicTB pyHkumu no e€ rpaguxy. [Ipumeps! rpagukon
GyHKIMH, OTpa)xarouX peaJbHbIe MPOLIECCHI.

@DyHKIINH, ONUCHIBAIOLINE MTPSIMYIO U 00paTHYIO NPONOPIMOHATIbHbBIE 3aBUCUMOCTH,
ux rpadpukn. Oyukiun y = X5, y = X%, y =Vx, y=|x|. [paduueckoe pemenue ypapHeHHii
Y CHCTEM YpPaBHEHUM.

9 KVIACC
Yuciia 1 BBIYUCTCHUSA

PanmonanbHple uMcIa, UPpPALUMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEYHbIE
JEeCATUYHbIE APOOU. MHOXKECTBO AEHCTBUTENbHBIX YUCEI, JEHCTBUTEIbHBIE YHCTA KaK
OECKOHEUHbIE JECSATHUYHbIE ApoOH. B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXKIY
MHOXECTBOM JIEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOW MPSAMOM.

CpaBHeHue JEHCTBUTEIBHBIX qucel, apudmernyeckue JEUCTBUS
C JCUCTBUTEIILHBIMU YHCIIAMH.

Pasmeppl  00BEKTOB  OKpY’KalOLIEro  MHpa, JUIMTEIbHOCTh  MPOIIECCOB
B OKPY’KaroIlEM MHUpE.

[IpubnmxkéHHoe 3HAYE€HHE BEIUYHMHBI, TOYHOCTb NpuOIMKeHUs. OKpyriieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaToB BEIYUCICHH.

YpaBHeHUs1 M1 HEPaBEHCTBA

JluneriHoe ypaBHeHUE. PemieHue ypaBHEHMH, CBOASIIUXCS K JIMHEHHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHN, CBOISAIIMXCS K KBaJIpaTHBIM.
buxBanparHoe ypaBHeHue. I[Ipumepbl pemieHHs ypaBHEHMH TPETbEU U 4YETBEPTOU
CTEIIEHEN Pa3JIOKEHUEM Ha MHOKUTEIHU.

Pemenue apoOHO-pallMOHANBbHBIX YypaBHEHWH. PermieHue TEKCTOBBIX —3ajad
anreOpanyeckuM METOJO0M.

VYpaBHeHue ¢ JByMs TiepeMeHHbIMH U ero rpaduk. Pemienue cuctem IByx
JIMHEVHBIX YPABHEHUM C ABYMs [IEPEMEHHBIMU. Penienre cucteM JByX YpaBHEHUH, OHO
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U3 KOTOpBIX JIMHEHHOe, a Jpyroe — BTOpPOM creneHu. ['paduyeckas MHTEpHpeTaLus
CUCTEMBI YPABHEHHI C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33124 anreOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOM INIepeMEHHOM. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBanpaTHbie HepaBeHCcTBa. [ paduueckas
UHTEpIpETALMsl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMHU.

DyHKIUU
KBagparnunas pynkims, e€ rpaduk u cBoiicTa. [lapadoa, KoOpAMHATH BEPITHHBI
napaboIbl, 0Ch CAMMETPHUH TTapadoJIbI.

I'paduxn ¢Qynkumii: y = #£x, y= kx+b, y = f, y=x3y =% y=|x|
X
U UX CBOMCTBA.

YucoBble MOCAEI0BATEIbHOCTH U MPOrPecCun

[ToHsiTHE YKUCIIOBOM  MOCIEIOBATEIBHOCTH. 3aJaHUE  IOCIEI0BATEIbHOCTH
pPEKYppEHTHOH (opMyIoi u popmysioil N-ro yieHa.

ApubdmMernueckas u TeoMeTpudeckas mporpeccun. DopMynbl N-TO  UiIeHA
apuPMETUIECKON U T€OMETPUUECKON MTPOrPECCH, CYMMBI MIEPBBIX N YJICHOB.

N3o0pakenne wieHOB apuMeTUUECKOW U Te€OMETPUUECKON MPOrpeccuii TOUKaMu
Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEHHBIA M SKCHOHEHIMAIbHbIM pocT. CIloXKHbIE
MIPOLIEHTHI.

HNPEIAMETHBIE PE3YJIbTATBI

[IpenmerHble  pe3ynbTaThl  OCBOCHHUS  MpOrpaMMbl  y4eOHOTO  Kypca
K KOHITy 0Oy4eHus B 7 Kjacce:

Yucsia 1 BbIYUCICHUS

BreinonHsaTh, couerast yCTHbIE U MUChbMEHHbBIE PUEMBI, apuPMeTUIecKue JelCTBUs
C palMOHAILHBIMU YHCJIAMHU.

HaxonuTth 3Ha4eHUS YUCIOBBIX BBHIPAKEHUM, MPUMEHSATHh Pa3HOOOPAa3HBIE CITOCOOBI
Y PUEMBI BBIYUCIICHHS 3HAUCHUM APOOHBIX BBHIPAKCHUM, COIEPKAIMUX OOBIKHOBEHHBIC
1 JIECATUYHBIC TPOOH.

[Tepexoauts OT omHOW (OpPMBI 3amKMCH YUCENT K Jpyrod (mpeoOpa3oBHIBATH
JECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTHU
B 0ECKOHEUHYIO JECATUYHYIO IPOOH).

CpaBHUBATH U YNOPSAIOYUBATH PAllMOHATIbHBIC YUCIIA.

OKpyrisTh yucia.

BrINMOAHATh NPUKUIKY W OLICHKY pe3yjibTaTa BBIYUCICHUW, OICHKY 3HAYCHHUH
YUCJIOBBIX BBIPAKECHUI. BBINOMHATE ACUCTBUA CO CTENEHSAMH C HATypajlbHBIMU
MOKa3aTeIMHU.

[IpuMeHsATh TPU3HAKK JETUMOCTH, PA3JIOKEHHE HAa MHOXHUTEIH HATypaTIbHBIX
YHCEJL
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Periath npakTHKO-OPHUEHTHPOBAHHBIC 33124, CBI3aHHBIE C OTHOIICHUEM BEJIMYKH,
MPOMOPIMOHAILHOCTEIO  BEJIMYMH, MPOICHTAMH, HHTEPIPETUPOBATh PE3YJIBTATHI
peIIeHus 3a/1a4 ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH PaccMaTPUBAECMBIX
0OBEKTOB.

Adredpanyeckue BbIpaKeHHsI

Hcnonp30BaTh anreOpanyeckyl0 TEPMUHOJOTHUIO UM CHUMBOJHMKY, HNPUMEHATH €&
B IIPOLIECCE OCBOCHUS y4eOHOr0 MaTepuara.

Haxomute 3HaueHuss OYKBEHHBIX BBIPOXCHHM TIPU 3aJaHHBIX 3HAYCHHUSIX
NepEeMEHHBIX.

BrimonHasaTh mpeoOpa3oBaHus IIEIOr0 BBHIPAKEHHUS B MHOTOYIEH MPUBEICHUEM
MOJIOOHBIX CJIAaraeMbIX, PACKPBITHEM CKOOOK.

BbITIONHATS YMHOXKEHHE OJIHOWICHA HA MHOT'OYWIEH U MHOTOWJIEHAa HA MHOTOYJIEH,
MPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcCymIecTBIATh Pa3I0KEHNE MHOTOUWICHOB HA MHOXKUTENH C TIOMOIIHIO BHIHECCHHUS
3a CKOOKH OOIIEero MHOXHUTENS, TPYNIHPOBKH CIAraeMbIX, MpUMEHEHUs (Hopmys
COKPAIIEHHOTI'O YMHOXXEHUS.

[IpumensaTe npeoOpa3oBaHUs MHOTOWIEHOB Jisi PEHICHUS pPa3jIudHbIX 3a/1a4
U3 MAaTEeMAaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEAbHON MPAKTUKHU.

Hcnonb3oBaTh  CBOWCTBA  CTENEHEM € HATYpaJbHBIMU  IIOKA3aTEISIMU
JUTsl TpeoOpa3oBaHus BHIPAKECHUM.

YpaBHeHUs1 1 HEPaBEHCTBA

PemaTte nuHeliHbIE ypaBHEHUS ¢ OAHOM NEPEMEHHOM, TPUMEHSISI IPABHIIA MIEPEX0]1A
OT MCXOOHOI'O YPAaBHEHUS K PABHOCWIBHOMY eMmy. [IpoBepsiTh, SIBIAETCA JIM YHUCIO
KODHEM YpaBHEHHUSI.

[IpumensiTe rpaduyeckue METONbl MPHU PEIICHUHM JIMHEWHBIX ypaBHEHUN U HX
CUCTEM.

[TonOupaTe mpuUMepsI Map YKCe, SBISIIONTUXCS PENICHHEM JTUHEHHOTO YPaBHEHHUSI
C ABYMsI IEPEMEHHBIMH.

Ctpouth B KOOPJAMHATHOW IUIOCKOCTH TpaQUK JMHEHHOrO YpaBHEHHUS C JIBYMs
MepEeMEHHBIMHU, TOJIB3YSICh TPaPUKOM, TPUBOJUTEH IPUMEPDI PEILICHUS YPaBHEHUS.

Pemate cuctemMbl IByX TMHEWHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMH, B TOM YHCJIE
rpaduyecKu.

CocrtaBisaTh U peniaTh JUHEWHOE YPABHEHUE WUJIM CUCTEMY JIMHEHHBIX YpaBHEHUUN
[0 YCIOBHIO 3aJadyd, WHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1aud
MTOJIyYEHHBIN PE3YIbTAaT.

DOyHKIUU

N3o0paxkath Ha KOOpPAMHATHOM NPSMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, WHTEPBAJbI, 3alMCHIBATh YHCJIOBBIC TPOMEKYTKH
Ha aNreOpandecKoM SI3bIKE.

OTMeyaTh B KOOPJUHATHOM MJIOCKOCTH TOYKH T10 33JJaHHBIM KOOPIMHATAM, CTPOUTH
rpaduku muHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = |x|.
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OnuceBaTh ¢ NOMOILIBIO (PYHKIHMNA W3BECTHBIE 3aBUCUMOCTU MEX]y BEIMYMHAMU:
CKOpOCTb, BpEMs, PacCTOSHUE, I[€Ha, KOJUYECTBO, CTOMMOCTH, MPOH3BOAUTEIHHOCTD,
BpeMsi, 00bEM pabOThI.

Haxoauts 3Hauenne GpyHKIMK 10 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduueckuii cmoco0 TMpencTaBiICHUs W aHalIu3a HHGOpMaluy,
W3BJIEKaTh W MHTEPIPETUPOBATh MH(OPMAINUIO U3 TPAPUKOB peajbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpeameTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBI Y4eOHOrOo Kypca K KOHILY
oOyueHus B 8 kjacce:

Yucjia v BbIYUCTICHUS

Hcnonb30BaTh HayadbHBIE MPEACTABICHUS O MHOYKECTBE JACHCTBUTEIIBHBIX YUCEI
JUIsl CPaBHEHHMS, OKPYIJCHUS M BBIYUCIICHUM, W300pa)xkaTh JIEUCTBUTEIbHBIC YHUCIA
TOYKaMHU Ha KOOPJIUHATHOMN MIPSIMOMU.

[IpumensaTe mOHATHE AapUPMETHYECKOTO KBAAPATHOTO KOPHSA, HAXOJHTH
KBaJIpaTHbIE KOPHHU, HCIONB3Yyd TMpPH HEOOXOAMMOCTH KaJIbKYJIATOP, BBIMOIHATD
npeoOpa3oBaHUs BBIPAXKEHUM, COACPKAIIMX KBaJpaTHbIe KOPHM, UCIIOJIL3Yys CBOMCTBA
KOpHEM.

Hcnons3oBaTh 3amucu OOJBIIUX U MaJIbIX YUCEI C TTIOMOIIIBIO AECATUYHBIX ApoOei
u crerneneit unucna 10.

AJireOpanyeckue BbIpasKeHUs

[IpMeHATh MOHSTHE CTENEHHU C LIEIbIM NTOKAa3aTeNIeM, BHIIOIHATH IPeo0Opa3oBaHus
BBIPAXKEHUI, COJEPKAIINX CTENEHU C LEJIBIM IT0Ka3aTeeM.

BBIMOAHATE  TOXKIECTBEHHBIE MPEOOpPa3OBaHMs  PALMOHAIBHBIX  BBIPAKECHUI
Ha OCHOBE MpaBWJI JIEHCTBUI HaJl MHOTOWIEHAMH U alredpandecKuMH JIpoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUWIEH HA MHOXKHUTEIU.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I PEIIEHUS Pa3IMYHBIX 3ajad
U3 MAaTEeMATHKHU, CMEXHBIX TIPEIMETOB, U3 PEATIbHOW MPAKTUKHU.

YpaBHeHUA U HEPABEHCTBA

Pemiate nuHEHHBIC, KBaJpaTHbIE YpPABHEHUSI W pallMOHAIbHBIE YpPaBHEHMS,
CBOJAIIMECA K HUM, CUCTEMBI IBYX YPABHEHUH C JIByMSI IEPEMEHHBIMMU.

[IpoBoauTh mpoCTEWIINE UCCIAEAOBAHNUS YPABHEHU M CUCTEM YpPaBHEHUM, B TOM
yucjie C MNpUMEHEHUEeM Trpaduueckux NpeAcTaBlIeHUM (yCTaHaBIMBATh, HMMEET JIH
YPaBHEHHE WIH CUCTEMA YPABHEHHI PEILICHHUS, €CIIH UMEET, TO CKOJIBKO, U IPOYEE).

[TepexoauTh OT caoBecHOW (POPMYIHMPOBKH 3a7auu K €€ anreOpandeckoil Moaenu
C IIOMOIIBKD COCTABJICHHUS YPAaBHEHUs WJIM CHUCTEMBl YPaBHEHUW, UHTEPIIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 3a]1a4d MOJIYYECHHBIN pE3yJbTaT.

[IpumeHATr CBOMCTBA YHMCIOBBIX HEPABEHCTB I CPAaBHEHUS, OLICHKH, pEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHUCTEMBI, JaBaTh TI'paUUecKyro
WJUTIOCTPALMI0 MHOYKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

IlonnMaTth M UCHOJIB30BaTh (PYHKIMOHAJIbHBIE MOHATHS U A3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAUCHMs), ONPEACNSITh 3HauyeHHEe (YHKIUU TI0 3HAYCHUIO
aprymeHTa, orpeaensaTh CBOMCTBA PyHKIMU 1O €€ rpaduky.

Crtpoutb rpauku 3J1eMEHTapHbIX QYHKUIUN BUAA:

y=_,y=x% y= x3,y = VX y = |x|, omucKIBaTH CBOICTBA UMCIOBON (DYHKIIHH
X

o e€ rpaduky.

IIpenMeTHBIe pE3ynbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce:

Yucjaa v BbIYMCIEHUS

CpaBHMBAThH U YIIOPSAI0YMBATH PAllMOHAIBHBIE M UPPAILlMOHAJIBHBIC YHCIIA.

Breimonuate apudmerndyeckre MEWCTBUS C pallMOHATBHBIMH YHCJIAMH, COUYETasl
YCTHBIE W TUCbMEHHBIC MPUEMBI, BBINOJHATh BBIYWCICHUS C UPPALMOHAIBHBIMU
YHCJIAMH.

Haxonuts 3HaueHUs CTENEHEW C LEIbIMU MOKA3ATEISIMA U KOPHEW, BBIYHUCIISITH
3HAYEHUS YUCIIOBBIX BBIPAXKECHUM.

OKpyriaTe  JIEUCTBUTENBHBIE YMCJA, BBINOJHATH MPUKUIKY  PeE3yJbTaTa
BBIYHCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUA ¥ HEPABEHCTBA

Pemrate nuHElHBIE M KBaJIpaTHbIE YPaBHEHUS, YPABHEHUS, CBOMSIIUECS K HUM,
npocTeiime ApoOHO-paluoHaIbHbIE YPaBHEHUS.

Pemrats cuctemsl 1ByX JIMHEHHBIX YPAaBHEHUMN C ABYMS IIEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OHO YPABHEHUE HE SIBJISIETCS JIUHEHHBIM.

Pemarh TekcToBBIE 3a/1au anreOpanyeckuM CIOcOOOM € MOMOIIbIO COCTaBICHUS
YPaBHEHHUs WIA CUCTEMBI IBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMMU.

IIpoBOAUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUW U CUCTEM YPaBHEHUH, B TOM
qyclie ¢ NpUMEHEHHEeM rpaduyecKux Npe/cTaBlieHuid (ycTaHaBlIMBaTh, HMEET JIU
ypaBHEHUE WM CUCTEMa YPABHEHUH PEILICHHUs, €CII UMEET, TO CKOJIBKO, U TPOUee).

PemaTp nuHeliHbIe HEPAaBEHCTBA, KBA/IpaTHbIE HEPABEHCTBA, U300paXKaTh PEIICHUE
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alMCHIBATh PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Pemrate cucTeMbl JMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIKOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PELIEHUE CHCTEMbl HEPABEHCTB HA YHUCIOBOU
IIPSAIMOM, 3aIIMCBHIBATh PELICHUE C IIOMOLIBI0O CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA PU PELICHUN PA3JIUYHBIX 33/1a4.

DYyHKIMH
PacnosnaBath  (yHKIMH  HW3ydeHHBIX BHAOB. [loka3plBaTh  CXEMaTHUYCCKU
pPacrojio)KCHUE Ha KOOPJMHATHOW IIOCKOCTH TpaduMKOB (QYHKIUMH BHIA: Yy = £X,

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

OT 3Ha4YEHUH K03()PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYyHKIIUH.
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Crpouth u H300pakaTh CXEMATUYECKHM TpaQUKUA KBAIPATUYHBIX (PYHKIIHM,
OIHMCHIBATh CBOMCTBA KBAJPAaTUUHBIX (PYHKIUH 1O UX Tpadukam.

PacrioznaBath KBagparuyHyro (GYHKIUIO 10 (opmyne, NPUBOIUTH NPUMEPHI
KBaJPaTUYHBIX (DYHKLIHMIA U3 peabHOM KU3HU, PUZHKHU, TEOMETPHH.

YmncJioBbIE N0CJI€10BATEILHOCTH U MPOTrPeccum

Pacnio3naBaTh apu(pMeTUUECKYI0 U T€OMETPUUECKYIO0 MPOrPECCUU TIPU Pa3HBIX
crnoco0ax 3aJaHusl.

BrINoaHATH BHIYUCIEHUS C UCTIONIb30BAaHUEM (POpMYIT N-T0 WieHa apudMeTHIecKon
Y T€OMETPUYECKON MPOrpeCcCUil, CYMMbI EPBBIX N WICHOB.

N300pakath wieHbI MOCIEN0BATETLHOCTH TOYKAMU Ha KOOPIMHATHON TUIOCKOCTH.

Pemate 3agaum, CBA3aHHBIE C YHCIOBBIMHU IOCIEIOBATEIBHOCTSIMHU, B TOM YHUCIIE
3aJ]a4M U3 peabHOM KU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTUA).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
HaumenoBanue paznena |KomuuectBo OcHoBHOE OCHOBHBIE BUJIBI JICITEIHHOCTH 00YUYaOIIUXCS
(Tembl) Kypca 4acoB COZICpIKAHUE
Yucia ¥ BEIYMCIICHUS. 25 ITousarue CucreMaTH3UpPOBATH M 000TralIATH 3HAHUSA
PanmoHasnHEIE Ynciia palMoOHAILHOI0 YuCia. | 00 OOBIKHOBEHHBIX U JIECATHYHBIX JIPOOSIX.
Apudmernueckue CpaBHUBATH U YHOPSIA0YMBATH APO0H, TPeoOpPa30BhIBAS
EUCTBUS IpU HEOOXOIUMOCTH JECATHYHBIC TPOOH B OOBIKHOBEHHBIE,

C palMOHAIbHBIMU
yuciamu. CpaBHEHUE,
YIOPSI0YUBAHUE
palMOHATIbHBIX YHUCEIL.
CreneHb

C HATypaJIbHBIM
MMOKAa3aTeNIEM.
Pemenne oCHOBHBIX
3a/1a4 Ha JIpodu,
MIPOLICHTHI

W3 peATbHOU
MIPaKTUKHU.

[Ipu3HaKK AETUMOCTH,
Pa3IIOKEHUS

Ha MHO>KHTEIIN
HaTypajJbHBIX YUCEN.

OOBIKHOBEHHBIE B JIECATUYHBIE, B YaCTHOCTU B 0ECKOHEUHYIO
JNECATHYHYIO IPOOb.

IIpuMeHsTH pa3HOOOpa3HbIe CIIOCOObI M IPUEMbI
BbIYHCJIEHUA 3HAYEHHN I JPOOHBIX BbIPAsKEHNH,

coJiep KalinX OOBIKHOBEHHBIE U JIECATUYHBIE APOOU:
3aMEHSTh PU HEOOXOIUMOCTH JECATUUHYIO 1pO0Ob
OOBIKHOBEHHOM M OOBIKHOBEHHYIO 1€CATUYHON, IPUBOAUTD
BbIpaKEeHUE K (hopMe, Hanbosee yaA00HO! [l BEIUKUCICHUH,
npeoOpa3oBBIBaTh APOOHBIEC BHIPAKEHUSI HA YMHOKEHHUE U
JeJIEHUE JECATUYHBIX Ap0o0el K IeUCTBUSIM C 1IETbIMU
YHUCIIAMU.

IIpuBoAUTH YKc/I0BbIe M OyKBEHHbIE IPUMeEPbI CTENICHU
C HAaTypaJIbHBIM ITOKa3aTeneM, OObACHSS 3HAUCHUS
OCHOBAHMSI CTETIEHH U MOKA3aTeNsl CTENEeH!, HAXOAUTh
3HauYeHHus cTerneHeli Buga a" (a — Mo6oe paluoHaTbLHOE
YHUCIIO0, N — HATYpaJIbHOE YUCIIO).
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PeasibHbie
3aBUCUMOCTH. [Ipsmas
1 oOpaTHas
MPONOPLUHOHAIIBHOCTH

IoHuMAaTh CMBICII 3aITCH OOJIBIIUX YUCEI C TTOMOIIBIO
JECATUIHBIX Ipo0eli u cTenereit uncna 10, npuMeHsTh Ux
B PEAIbHBIX CUTYalIUsX.

[IpuMeHATH MPU3HAKY ACTUMOCTH, PA3JIOKCHHS Ha
MHOXKHUTEIN HATypaIbHBIX YUCEIL.

PemaTh 3a1aun Ha 9aCTH, TIPOIICHTHI, MPOTIOPITUH,

Ha HaXOXJAeHHe ApoOu (TIPOLIEHTa) OT BETUYUHBI U
BEJIMYUHEI 110 €€ 1poOu (TIPOIIEHTY), 1poOH (TIPOLIeHTA),
KOTOPBIN COCTaBIIICT OHA BEIMUMHA OT JIPYTOM.
IIpuBoauThH, pazdouparb, OLEHUBATH PA3JIMYHBIC PEILICHNUS,
3aIHCH PEIICHUI TEKCTOBBIX 3a]1a4.

Pacno3naBaTh M 00BSICHATD, ONTUPASICh HA OMPECICHIS,
IPSIMO MPOTIOPITMOHAIBHBIC U 00PaTHO MPOTIOPIIMOHAIBHBIC
3aBUCUMOCTH MEX/y BETMYMHAMHY; PUBOJAUTH MPUMeEPbHI
ATUX 3aBUCUMOCTEH U3 PEaIbHOIO MUpPa, U3 IPYTrUX YICOHBIX
PEIMETOB.

PemaTh npakTUKO-OpHUEHTUPOBAHHBIE 3a7a4H HA Ipo0H,
MIPOIIEHTHI, IPSIMYIO U 0OpaTHYIO MPOMOPIIMOHAIBHOCTH,
TIPOTIOPITUHN

AnreOpandeckue
BBIPA)KCHUS

27

bykBeHHble
BBIPAKCHHSL.
ITepemenHsle.
Jlonyctumeble
3HAYEHUSA
IIEPEMEHHBIX.
DopMyIIBbI.

Ogaagerp anreOpanvyeckoil TEPMUHOIOTUEN U CHMBOJIMKOM,
NPUMEHATH €€ B MPOIIECCE OCBOEHUS yUeOHOro MaTepuaia.
HaxoauTh 3HaueHns1 OyKBEHHBIX BBIPAXKEHUH NP 33JaHHBIX
3HaYEHUSIX OYKB; BBIIOJHSITH BHIYUCIECHUS MO (POPMYJIaM.
BbInoaHATH peoOpa3oBaHus UENOr0 BhIPAKEHUS

B MHOT'OYJIEH [TPUBEICHUEM MOJOOHBIX CIaraeMbix,
PacKpbITHEM CKOOOK. BBINOJIHATH YMHOKEHUE OTHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHU,
packpbITHE CKOOOK 1
NpUBEICHUE

MOA00HBIX CIIaraeMBbIX.

CBoiicTBa CTCIICHU
C HaTypaJbHbIM
MOKa3aTeJIEM.
MHOro4JeHBbI.
Cnoxenwe,
BBIUMTAHME,
YMHOXEHNE
MHOT'OYJICHOB.
PopMyIbl
COKpAIIEHHOIO
YMHOXEHHS.
Paznoxenue
MHOI'O4JICHOB
Ha MHOKHUTEIIH

Ha MHOI'OWIEH U MHOI'OWIEHA HA MHOTOWIEH, IPUMEHSATH
dbopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcymecTBJIATh Pa3JIoKEHNE MHOIOYJIEHOB HA MHOKUTEIN
myTEM BBIHECEHHUS 32 CKOOKM OOIIET0 MHOKHUTEIIS,
npUMeHEeHUs (OPMYJIbl pa3HOCTH KBAJpPaToB, POpMYI
COKpAILIEHHOI'0 YMHOXKECHUSL.

IIpuMensaTHL IpeoOpa3oBaHUE MHOTOUJICHOB I PELICHUS
pa3INYHBIX 3324 U3 MAaTEMaTUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHON MPAKTUKH.

3HAKOMHUTBHCH C HCTOPHEH pPa3BUTUS MAaTEMaTUKU

YpaBHEHHS M HEPABEHCTBA

20

YpaBHeHue, TpaBuia
npeoOpa3zoBaHus
ypaBHEHUS,
PaBHOCUJIBHOCTD
YpaBHECHUM.
JIuneliHOe ypaBHEHUE

PemiaTe 1MHEHOE ypaBHEHHUE C OJHOM IIEPEMEHHOM,
NPUMEHsAs MPAaBWJIA NIEPEXO0/IA OT UCXOJIHOTO YPaBHEHUS
K paBHOCWJIbHOMY eMy Oosiee mpoctoro Buaa. [ipoBepsTs,
SBJISICTCS I KOHKPETHOE YHMCJIO KOPHEM YPaBHEHHSI.
IHon0upaTs NpuMepsI Nap YUCE, SABJISIOMINUXCS PEIIEHUEM
JIMHEMHOT0 YPABHEHMUS C IByMSI IIEPEMEHHBIMMU.
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C OJTHOM MEPEMEHHOM,
pELICHUE JTUHEUHBIX
ypaBHEHUU. Perienue
3a/1a4 C IIOMOIIBIO
YpaBHECHUM.
JIunelinoe ypaBHEeHUE
C ABYMsI
MEPEMEHHBIMU U €0
rpaduk. Cucrema 1Byx
JIMHENHBIX YpPaBHEHUMN
C ABYMsI

CTpouTh B KOOPAMHATHOMN MJIOCKOCTH IpaduK JIMHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU; TOJIB3YSCh TpauKom,
NPUBOAUTH IPUMeEPbI PELICHUS YPABHEHMUS.

HaxoauTth peieHue CUCTEMBI JBYX JUHEUHBIX YPABHEHUN
C ABYMSI IIEPEMEHHBIMH.

CocTaBisTh U peliaTh YPAaBHEHUE U CUCTEMY
YPaBHEHHUM 110 YCIOBUIO 3aJa41, UHTEPIIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y MTOJYyYEHHbIN
pe3ynbrar

MEPEMEHHBIMU

KoopauHatel 1 rpaduku. 24 Koopaunara Touku M300paxkaTh Ha KOOPIUHATHON NPSIMOM TOUYKH,

DyHKIIMN Ha NpsAMON. UnCIIOBbIE | COOTBETCTBYIOIIME 3aaHHBIM KOOPANHATAM, JIy4d, OTPE3KH,
MIPOMEKYTKH. MHTEPBAJIbl; 3alUCHIBATh UX Ha alreOpanuyecKkoM si3bIKe.
Paccrosanue mexny OTMeyaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH 11O
IBYMS TOYKAMH 3aJJaHHBIM KOOPJIMHATaM; CTPOUTH IPa(PUKHU HECIOKHBIX
KOOPJMHATHON 3aBUCUMOCTEM, 3aJaHHBIX (POPMYIJIAMH, B TOM YHUCIIE
IIPSIMOM. C MOMOIIIBIO IIU(PPOBBIX TAOOPATOPHIL.
IIpssmoyronbHas IIpuMeHaTh, M3y4YaTh NPEeUMYILECTBA,
CUCTEMA KOOPAMHAT HHTEePNPEeTUPOBATH rpauuecKuii criocod MpeCTaBICHHS
Ha IJIOCKOCTH. Y aHaJIKM3a pa3HOOOPa3HOM )KM3HEHHON MH(POpMALIIH.
[Tpumepsl rpadukos, OcBauBaTth noHsTHE (PYHKINH, OBJIA/ICBATH
3aJJaHHBIX (GYHKIIMOHATHHOU TEPMUHOJIOTHEH.
dbopMynamu. Pacno3HaBaThb JinHeliHYO QyHKIHIO Y = KX + b,
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Urenue rpadukoB
peaTbHBIX
3aBUCUMOCTEMN.
[Tonsitue hyHKINM.
I'paduk GyHKIIHIH.
CBoiicTBa QyHKIIHIA.
Jluneiinas GyHKIUS.

ONHUCHIBATH €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAUEHUI

k03 durueHToB K u b.

Ctpouth rpaduku vHeiHON QyHKIMHU, GyHKIMHA Y = | X |.
Hcnoab3oBaTh HU(poBbIE pecypChl 1S TOCTPOEHUS
rpaukoB QYHKIUN U U3YyUEHUs UX CBOMCTB.

IIprBOINTE IPUMEPHI TNHEVHBIX 3aBUCHUMOCTEN B PEATIbHBIX
IIPOLIECCaxX U SIBICHUSX

[TocTpoenue rpaduka
JUHEWHOU (DYHKITHH.
I'padux pyHKIIUN
y =lx|
[ToBTOpEeHME 1 0000IICHHE 6 IToBTOpEHHE Bri0upaTh, NpUMEHATH OLIEHNBATH CIIOCO0BLI CPABHEHUS
OCHOBHBIX IIOHATUN YuCell, BBIYUCIICHUN, TPeoOpa3oBaHuil BbIPAXKEHHUI,
1 METO 0B Kypca pelIeHusl ypaBHEHU.
7 xnacca, 00001eHne OcyumecTBJISATD CAMOKOHTPOJIb BBINOIHIEMBIX IEUCTBUI 1
3HAHUU CaMOTIPOBEPKY pe3yJibTaTa BHIYUCICHHM, TPEe0Opa30BaHUM,
ITOCTPOEHUM.
PemiaTe 3a7a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS JIJIsl pelIeHus 3a7a4 U3 IpYyrux
IIPEIMETOB.
Pemath TekcTOBBIC 32]2a4H, CPABHUBATh, BLIOMPATH
CIoCOoO0bI pELICHUS 3a]]a4n
OBUIEE KOJIMYECTBO 102
YACOBIIO ITPOTPAMME
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8 KUIIACC

KBaapatHbie KOpHU

n3 uyncia. [lonstue
00 uppanroOHaILHOM
yncie. JlecaTuuHbie
NpUOIMKEHUS
HpparoHaIbHbIX
YHUCEIL.
JIeNCTBUTEIIbHBIC
yucna. CpaBHEHHE
JNEeUCTBUTEIIHHBIX
YHCelL.

YpaBHeHUE BUIA

X = a.

CgoiicTBa
apru(pMETUIECKUX

KBaJIpaTHBIX KOPHEN.

[Ipeobpa3zoBanue
YHCIIOBBIX
BBIPAXECHUH,
COZEpIKaIINX
KBaJIpaTHbIE KOPHU

HaumenoBanue paznena |Komuuectso OcHoBHOE OCHOBHBIE BUJIBI ACSATEIBHOCTH 00yUYaIOLIUXCS
(Temml) Kypca 4acoB coziep)KaHue
Hucna v BBIYUCIICHUS. 15 KBanparHsiil KOpeHb D opMyJIHPOBATH ONPeEAeJIeHUe KBAIPATHOT O KOPHS

U3 YucIia, apuhMeTUYECKOro KBaApaTHOTO KOPHS.
IIpuMeHATH Olepanuio U3BJICYEHUS KBAIPATHOIO KOPHS
U3 YKCIIa, MCTO0JIB3YH NTPU HEOOXOAUMOCTH KAJIbKYJISTOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YUCIIAMHU U
JECSITUYHBIMU JPOOSIMH.

CpaBHuUBATh U YIOPAA0YHUBATH PALMOHAJIBHBIE U
UPPALMOHAJIBHBIE YMCIIA, 3alIMCAHHBIE C TIOMOIIBIO
KBaJpaTHBIX KOPHEN.

HccaenoBath ypaBHEHUE x* = &, HAXOJHUTh TOYHBIC
npuOImkEHHBIE KopHU Tipu & > 0.

HccaenoBaTth CBOMCTBA KBAAPATHBIX KOPHEH, IPOBOIS
YHUCJIOBBIE SKCTIEPUMEHTHI C UCIIOJIb30BAHUEM KAIIBKYJISITOPA
(koMMmbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHE; MPUMEHSTh UX JUIsl IPeoOpa30BaAHMS BhIPAXKEHUH.
BoInoJHATH Npeodpa3oBaHusl BEIPAKEHUN, COJIEPKALITUX
KBaJpaTHble KOPHU. BrIpakaTh nepeMeHHbIE

U3 TEOMETPUYECKUX U (PrU3rIecKuX (Hopmyt.

BouruncasiTb 3HAYEeHHUS BBIPAKEHUN, COAEPKALINX
KBaJIpaTHbIE KOPHU, UCIIOJIb3YsI TP HEOOXOAUMOCTH
KaJIbKYJISITOP.
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Hcnoab3oBaTh B XO7€ pelIeHUs 3a/1ay 2JIeMEHTapHbIC
NIPEICTABIICHNS, CBSI3aHHBIC C IPUOTMKEHHBIMU 3HAYCHUSIMH
BEJIMYHH.

3HAKOMMTBLCH C UCTOPHEH PA3BUTHSI MAaTEMATUKH

Yuicia v BBIYUCIICHUS.

CrereHs ¢ LETbIM

@D opMyTHPOBATH OMpe/ieIeHre CTEIICHHU C LIETbIM

CrereHp ¢ HensM IIOKA3aTEeIIEM. IIOKA3aTEeIIEM.
[10Ka3aTeeM CranpaprHas 3anuch IIpencraBasiTh 3anuch OOJBUINX U MAJIBIX YUCEN
YHUCIIA. B CTaHAApTHOM Buje. CpaBHUBATH YKCIIA U BETUYUHBI,
Pa3mepbl 00beKTOB 3alMCaHHbIE C UCIIONIb30BaHUEM creneHu 10.
OKPY’Karolero Mmupa Hcnonb3oBaTh 3anMCh YKCENl B CTAHAAPTHOM BHJIE
(OT ByIEMEHTApPHBIX JUTSL BBIPAQXKEHUS pa3MEPOB 00BEKTOB, NJTUTEINbHOCTH
YaCTHIL] IIPOLIECCOB B OKPYKAIOIIEM MHDE.
110 KOCMUYECKUX DopMyJIHPOBATH, 32ANIMCHIBATH B CHMBOJIHYECKOH (popme
00BEKTOB), Y WJUIIOCTPUPOBATH IPMMEPAMU CBOKCTBA CTENIEHU
JUIUTEIILHOCTh C LEJIBIM MOKA3aTeNEM.
IIPOLIECCOB IIpumMeHATH CBOWCTBA CTENIEHU JIJIsl TPeoOpa3oBaHuUs
B OKPY’KarOIIEM MHUPE. | BBIPAXKEHUH, COAEPIKAIINX CTEIIEHHU C LIEJIBIM IT0Ka3aTEIIEM.
CBolicTBa CTENEHN BbINOJHATH AEHCTBHUS C YUCIIAMU, 3aIIMCAHHBIMU
C LIEJIBIM TI0KA3aTelieM | B CTaHJApPTHOM BUJE (YMHOXKEHUE, IEJIE€HUE, BO3BEICHUE
B CTCIICHB )
Anredpanyeckue KBanpartusiii Pacno3zHaBaTh KBaApaTHBIA TPEXUIIEH, YCTAHABIUBATD
BbIpakeHus. KBanparHsii TPEXUJIEH. BO3MOKHOCTb €T0 Pa3JI0KEHUSA Ha MHOKUTEIIH.
TPEXUIEH Paznoxenue PackiiagbiBaTh HA MHOKMTEJIM KBAIPATHBIN TPEXUICH
KBaJPaTHOI'O C HEOTPULATENIbHBIM JUCKPUMUHAHTOM
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TpEXUIIEHA
Ha MHOXXUTEJIHN

AnreOpandeckue
BBIPAYKEHHUS.
AnredOpanyeckas JpoOb

15

Anrebpanueckas
apoOb. JlomycTrmblie
3HAYCHUS
TICPEMCHHBIX,
BXO/ISTITIX

B alireOpanveckue
BBIPAKCHUSI.
OCHOBHOE CBOMCTBO
areOpandecKou
npobu. CokparieHue
Tpo0Oei.

Cnoxenue,
BBIUMTAHHE,
YMHOKCHHE U JICTICHUE
anreOpanvecKux
pobei.
IIpeobpazoBanue
BBIPAXCHUM,
COJIEpIKaIIX
areOpanvecKue
Ipoou

3anuceiBaTh anredpanyeckue Beipakenus. Haxoaqutb
00J1aCTh ONpeieNIeHUs PallMOHATBHOTO BEIPAYKEHUSI.
BbINOJHATH YUCIIOBBIC MOJICTAHOBKUA U BHIYHUCJISATH
3HauY€HHE APOOU, B TOM YHCIIE C TIOMOIIBIO KaJbKYJISTOpPA.
®opmMyJMPOBaTH OCHOBHOE CBOICTBO ajireOpanyeckomn
IpoOM ¥ MPUMEHSTH €T0 JIJIsl TpeoOpa3oBaHus ApoOeii.
BbInoJHATH eiicTBUSA C aNre0panyecKuMu Jpo0sMH.
[TpumensTs mpeoOpa3oBaHUs BHIPAKEHUHN IS PEIICHHUS
3a1a4. BeipaxaTs nepeMenHble u3 Gopmyn (GU3NIECKUX,
T€OMETPUUECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIUH)
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YpaBHEHMs U HEPABEHCTBA.
KBanparneie ypaBHEeHUS

15

KBanparnoe
ypaBHenue. Henonnoe
KBaJIpaTHOE
ypaBHeHue. Dopmyiia
KOpPHEH KBaJpaTHOrO
ypaBHeHusA. Teopema
Buera.

Pacno3HaBaTh KBa/IpaTHbIC YPaBHEHUS.

3anucbiBaTh (POPMYJLYy KOPHEU KBAJIPaTHOTO YPABHEHUS;
peliaTh KBaJApaTHble YPAaBHEHHUs — I10JIHbIE U HEIIOJIHBIE.
IpoBoauTh npocreiime UCCaAeI0BAHUA KBAIPATHBIX
YPaBHEHUM.

Pemiath ypaBHeHMs1, CBOJISIIMECS K KBAAPATHBIM,

C TIOMOIIBIO TTPe0Opa30BaHUI M 3aMEHOM IIEPEMEHHOM.

Pemenue ypaBHeHui, HabarwoaaTte 1 aHAIM3MPOBATH CBA3b MEXKIY KOPHSIMH U
CBOJISALLIUXCS K03 HULIMEeHTaMH KBAJIPaTHOT'O YPaBHEHUS.
K KBaJpaTHBIM. dopmyaupoBath Teopemy Buera, a Takxe 00paTHYIO -
[Ipocreiimme [poOHO- | Teopemy, IPUMEHATH 3TU TEOPEMBI JJIs PEILICHHUS
palyoHaIbHbIE 3a/1a4.
YpaBHEHUSL. PemiaTh TekCTOBBIE 32241 aNTeOPANIECKUM CIIOCOOOM:
Pelrenrie TeKCTOBBIX NEPEXOAUTH OT CIOBECHOUN (POPMYIUPOBKH YCIOBHS 3a4a4U
3a/1a4 C MIOMOIIBIO K aJIre0panyecKoi MOJIeTH IMyTEM COCTaBIICHUS YPaBHEHHUS;
KBaJIpaTHBIX pemaTh COCTAaBIIEHHOE YPaBHEHUE; MHTEPIIPETUPOBATH
YpaBHEHUI pe3yJIbTar.
3HAKOMUTBHCH C HCTOPHEH pa3BUTHUS aIreOpsbI
Y paBHEHHS U HEPABEHCTBA. 13 JIuHenHoe ypaBHEHHE Pacno3HaBaTh JTMHENHbBIEC YPABHEHUS C IBYMS
Cucrtembl ypaBHEHU C ABYMSI NIEPEMEHHBIMMU.

IIEPEMEHHBIMU, €TO
rpauk, mpuMepsbl
pelieHus ypaBHEHUN
B LIEJIBIX YHCIIAX.
Pemenne cucrem nByx
JIMHEWHBIX YPAaBHEHUN

CrpouTtsb rpadvkil TUHEHHBIX YpaBHEHHUH, B TOM YUCIIE
HCNOJIb3Ys HH(PPOBHIE pecypChl.

PaszimuyaTth napaienbHbIe U ITEPECEKAIOINUECs PSAMbIE
10 UX YPAaBHEHUSM.

Pemiarb crucTeMbl ABYX JIMHEHHBIX YPABHEHUH C IBYMs

NIEPEMEHHBIMH MOJICTAHOBKOM U CIOKEHHUEM.
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C ABYMsI
MIEPEMEHHBIMU.
[Ipumepsl penienns
CUCTEM HEJIMHENHBIX
YPAaBHEHUMU C IBYMs
NEPEMEHHBIMM.
['padmueckas
VHTEpIIpETalus
YpaBHEHUS C ABYMS
IIEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUM C IByMsI
MIEPEMEHHBIMU.
Peuienne TekCTOBBIX
3a/1a4 C MIOMOIIBIO
CUCTEM YpABHEHUU

PemiaTh npocTeime CUCTEMbI, B KOTOPBIX OJTHO

U3 YPaBHEHUU HE SIBJIAETCS JTUHEHHBIM.

IIpuBoauTh rpauuecKy0 HHTEPNPETAUUIO PEIICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMU U CUCTEM YPaBHECHHUI
C IBYMsI ITIEPEMEHHBIMM.

PemaTh TeKCTOBBIE 321241 aIreOpanyeckuM crocooom

YpaBHEHMS U HEPABEHCTBA.
HepaBencrtsa

12

Yucnosbie
HEPABEHCTBA U UX
CBOWCTBA.
HepasenctBo ¢ ogHoOM
TIEPEMEHHOM.
Jlunerinbie
HEPABEHCTBA C OJHOM
MEPEMEHHOU U UX
petienune. CucrteMbl
JIMHEWHBIX HEPABEHCTB

DopMyJIMPOBATH CBOMCTBA YUCIIOBbIX HEPABEHCTB,
WUTIOCTPUPOBATH UX HA KOOPJIMHATHOW MTPSMOM, 10KA3BIBATH
anredpanvecKy.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHHUS 3a/1a4.
Pemiarsb yiMHElHbIE HEPABEHCTBA C OJTHOU NIEPEMEHHOM,
nU300paXkaTh pPEIIeHNE HEPABEHCTBA HA YHUCIIOBOU MIPSIMOIA.
PemaTh cucTeMbl JIMHEMHBIX HEPABEHCTB, M300paXKaTh
pelIeHrne CUCTEMBI HEPABEHCTB HAa YMCIIOBOU MPSMOU
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C OJHOM IEPEMEHHOMN
U UX pelIeHHE.

N3o00paxeHue
pELICHUS IUHENHOT O
HEPaBEHCTBA U UX
CHUCTEM Ha YUCIIOBOU
pAMOMN
OyHKINN. [TonsiTue GpyHKUUU. Hcnoab3oBaTh QyHKIMOHATBHYIO TEPMUHOJIOTHIO U
OCHOBHBIE NOHATHS OO6nacTh onpesiesieHUs] | CHMBOJIMKY.
Y MHOXECTBO Boruncasite 3HaYeHust QyHKIMM, 3aJaHHBIX GOpMyTaMu
3Ha4YCHU U (QYyHKIUU. (mpu HEOOXOIMMOCTH MCIIOJIH30BaTh KAJIbKYJIATOP);
CrniocoObI 3a1anus COCTABJISATH TA0UIBI 3HAYEHUH PYHKIINH.
GyHKIMMA. Crtpouts no Toukam rpaguku QyHKIUH.
I'padux pyHKIMM. OnuceiBaThH CBOMCTBA QYHKIIMU HA OCHOBE €&
CaolicTBa pyHKIIUH, rpauuecKoro npeacTaBICHUs.
UX 0TOOpaxeHue Hcnoab3oBaTh GyHKIIMOHATBHYIO TEPMHUHOJIOTHIO U
Ha rpaduke CHMBOJIHKY.
HccnenoBath nmpumMepsl rpaduKoB, OTPAXKAIOIINX peaTbHbIC
npoieccol U siieHud. IlpuBoguTs NpuMepbI MPOLIECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOWCTBaMM.
Hcnoab30BaTh KOMIIBIOTEPHBIE POTPAMMBI
JUTSI TIOCTPOEHUs TpaUKOB PYHKIMN U U3yYEHUS UX CBOMCTB
O yHKINH. UreHne 1 nocTpoeHue Haxoauts ¢ nomombio rpadpuka GyHKIIUNA 3HAYCHUE OJTHON

UucnoBble QyHKINUN

rpadukoB (HyHKIHMA.
[Tpumeps! rpadukoB

Y3 paCCMATPUBAEMBIX BEJIWYMH MO 3HAYCHUIO IPYTrOM.
B HecoxkHBIX ciiydasx BbIpaKaTh (POPMYJIOH 3aBUCUMOCTD
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bynxuwmi,

MCK/Y BCIIMYMHAMU.

OTPAXKAIOLIUX OnuceIBaTh XapakTep U3MEHEHUS OTHOW BEJTMYNHBI
peabHBIE ITPOLIECCHI. B 3aBUCUMOCTH OT U3MEHEHUS APYTrOM.
OyHKIMY, Pacno3znaBaTth BUabl u3ydaembix GyHkuuid. [loka3siBaTh
OIMCBIBAIOIINE CXeMaTH4YeCKH I0J0KECHUE HA KOOPAUHATHOMN TUIOCKOCTH
NPSIMYFO ¥ 00PaTHYO rpadukoB GyHKImiA Buma:y = X5,y = X5, y =Vx, y = |x|.
NPpOIOPIHOHAILHBIC Hcnoab30BaTh QyHKUMOHAIBHO-TPa(UIECKUE
3aBUCUMOCTH, UX NpeACTABJICHHU IS PELICHUS U UCCIIEA0BAaHNs YPABHEHUN U
rpaduku. CHCTEM YPABHEHUM.
I'paduk pyHkimm IIpuMensaTs undpoBbIe pecypcehl Ui IOCTPOEHUS
y = X. rpadukoB QyHKITUH
DOyHKIMH
y =x,y=x,
y =vx, y = |x|;
rpaduueckoe penieHue
YPaBHEHUU U CUCTEM
YpaBHEHUI

[ToBTOpEeHue n 00001IEHIE IToBTOpEHue Bri0upaTh, IPUMEHATH, OLEHMBATH CIIOCO0ObI CPABHEHUS

OCHOBHBIX ITOHSITUHN U
METOJI0B KypcoB 7 u 8
KJ1accoB, 0000IIIeHNE
3HAHUM

YKCell, BBIUUCIEHUH, Tpeo0pa30BaHNid BEIPAKEHUMN, pELIEHUS
YPaBHEHUM.

OcyuiecTB/IsITh CAMOKOHTPOJIb BBIITOJIHAEMBIX JEHCTBUHI U
CaMOTIPOBEPKY Pe3yJIbTaTa BIYUCICHHMA, TPe0Opa3OBaHMUA,
ITOCTPOECHHUI.

Pemiate 3a1a4u U3 peajibHOM KU3HHU, IPUMEHATH
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MaTeMaTUYCCKUE 3HAHUS IS PEIICHMS 3a/1a4 U3 IPYTUX
IPEIMETOB.

PemiaTh TeKCTOBBIE 3a/1a4U, CPABHUBATH, BLIOUPATH
CNoco0bl PEIICHUA 3a/1a4u

OBUIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

59




9 KVIACC

JECATUIHBIC POOH.
B3auMHO oHO3HaYHOE
COOTBETCTBHUE MEXIY
MHOKECTBOM
JIEUCTBUTEIBHBIX
YUCEN U MHOKECTBOM
TOYEK KOOPAUHATHOU
MPSAMOM.

CpaBHeHue
JIEVCTBUTENBHBIX YMCE,
apupMeTuIecKue

apudmeTnyecKkue 1efcCTBUSA C pAIMOHAIIBHBIMU YUCIAMHU
HAXOJMThb 3HAYCHHUS CTENEHEN C LIEJIBIMU I10KA3aTeNsIMU U
KOpPHEH; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIPAXKECHUM.
IHonyunTh MpeacTaBjeHue O 3HAYMMOCTH
JNEUCTBUTEIIBHBIX YUCEIT B TPAKTUUECKOU IEATEIBbHOCTH
YeJI0BEKa.

AHAJIU3MPOBATH M /1€J1aTh BBIBO/JbI O TOYHOCTH
npUOTMKEHUS EUCTBUTEIBLHOIO YUCa IPU PEIICHUN
3a/1ay.

OKpyIJasaTh JCUCTBUTEIIBHBIE YUCIIA, BHINOJIHATH
NPUKUIKY PE3yIbTaTa BBIYUCICHUN, OEHKY 3HaUYCHUI

HaumenoBanme paznena | KomnuecTtBo OcHoOBHOE OCHOBHBIE BUJIBI ACSATEIBHOCTH 00yUYaIOIIUXCA
(Tembl) Kypca 4acoB collepKaHue

Uucna v BEIYMCIIEHUS. 9 Pammonanehbie yncna, | PasBuBaTh nmpeacTraBjJeHHUS O YUCIAX: OT MHOKECTBA

JleficTBUTENbHBIE YUCIIA UPpALMOHAJIbHBIE HATypAJIbHBIX YHCEIT O MHOXKECTBA JEHCTBUTENBHBIX YUCEN.
YHUCIia, KOHEYHBIE U O3HAKOMHUTBCSH C BO3SMOXKXHOCTBIO MPEICTABICHUS
OEeCKOHEUHEBIE IEHCTBUTEIHHOIO YHCIa KaK OECKOHEUYHOU JECATUIHON
JECATUYHBIE JPOOH. IpoOH, MPUMEHSATh JIECATUYHBIE PUOIMKEHUS
MHO0keCTBO palMOHAJBbHBIX U UPPALIMOHAJIBHBIX YUCEN.
JIEUCTBUTEIILHBIX N300paxkaTh NeliCTBUTENBHBIC YUCTA TOUKAMU
YUCETT; KOOPAMHATHOMN IIPSMOM.
JIEUCTBUTEIIbLHBIC 3anucbIBATh, CPABHUBATH U YHOPSI0YUBATH
qucia Kak JNENUCTBUTEIbHBIE YUCIIA.
OECKOHEUHbIC BbInosHATH, coueTasi yCTHbIE U TUCbMEHHBIE TTPUEMBI,

b
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EeNCTBUS

C JCUCTBUTEILHLIMU
YHCIIAMH.
[TpubnmxEnnoe
3HAYCHUE BEJIMYUHBI,
TOYHOCTD
MPUOIIMKEHUS.
OkpyriaeHue ynces.
[Ipukuaka u oneHka

YHCJIOBBIX BBIPAKCHHI.
3HAKOMUTBHCS € HCTOPHUEI pa3BUTUSI MAaTEMATUKHU

pEe3ynbTaToOB
BBIYHCJICHUN
YpaBHEHHS U HEPABEHCTBA. 14 JInnenHoe ypaBHenue. | OcBaumBaTh, 3alIOMUHATH U IPUMEHSATH rpaduyeckue
YpaBHEHHS C OOHOU Pewienue ypaBHeHui, METO/IbI IIPYU PEIIEHNH YPABHEHUM, HEPABEHCTB U UX
MEPEMEHHOU CBOIAILIUAXCA CHCTEM.
K JIMHCUHBIM. Pacno3naBaTh 11€7bIe U IPOOHBIC YPaBHEHUS.
KBagpaTtHoe PemiaTh JiMHeliHbIe M KBAIPATHbIC YPABHECHUS,
ypaBHeHUe. Penienue yYpaBHEHMUS, CBOASIIMECS K HUM, TPOCTEHIIINE APOOHO-
YpaBHEHUH, palMoHaIbHbIE YPABHEHHUS.
CBOSIIUAXCA IIpeasaraTb BO3MOXHBIE CIIOCOOBI PEIIECHUS TEKCTOBBIX
K KBaJ[paTHBIM. 3a1a4, 00CyKIaTh UX M pelIaTh TEKCTOBBIE 3a/1a4n
bukBanpatHbie pa3HbIMU CIIOCOOaMHU.
YpaBHEHMUS. 3HAKOMMTBLCH C MCTOPHEH PAa3BUTHS MAaTEMATUKH
[Ipumepsl pemenus

YPaBHEHUU TPEThEU
Y YETBEPTOU CTEIMECHEN
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Pa3JIOKEHHEM
Ha MHO>KHUTEIIH.
Pemenue npo6HoO-
paloOHATBHBIX
YPaBHEHUI.

Penienne TekcTOBBIX
3a/1a4 alredpandecKum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucrtembl ypaBHEHUN

14

YpaBHEeHUE C AByMs
IIEPEMEHHBIMU U €70
rpaduxk.

Cucrema aByx
JIMHEVHBIX YPABHEHU N
C ABYMs
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHHUI, OJTHO

13 KOTOPBIX JIMHENHOE,
a Ipyroe — BTOpou
CTEIEHHU.
['padmueckas
WMHTEPIPETALMS
CHUCTEMbI YyPaBHEHU

C ABYMSI IEPEMEHHBIMHU.
Pelienne TeKCTOBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELICHUS! CUCTEMBI
JBYX JINHEHHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OIHO YPABHEHHE HE
ABJISIETCS INHEWHBIM.

Hcnoab3oBaTh QyHKIMOHAIBHO-TpaQUUECKUE
MIPEICTABICHUS JJIs1 pellleHUs] M MCCJIeJOBAHUS YPaBHEHUI
U CUCTEM.

AHaJIM3MPOBATh TEKCTHI 32124, pelIaTh UX
anredpanyeckuM CrocoOoM: mepexoauTh OT CIIOBECHOM
(bOpMyYJIMPOBKY YCIOBHUS 33141 K alreOpandecKo Mojienu
yTEM COCTABJICHUS CUCTEMbI YPAaBHECHHUI; pelIaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUIl; HHTEPIPEeTHUPOBATH
pe3yJbTar.

3HAKOMHTBHCS € MCTOPHEH pa3BUTUS MaTEMAaTHKHU
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3aJa4 aareOpandecKuM
cnocoooM

Y paBHEHHS 1 HEPABEHCTBA. 16 Yucnossie Yurare, 3alIUCHIBATH, IOHUMATh, HHTEPNPETUPOBAThH
HepaBeHncTBa HEPABEHCTBA U X HEPABEHCTBA; UCIOJIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOMCTBA. BeinosHsaTh npeoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATh
JIunelinbie JU1s1 TpeoOpa3oBaHusl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh JTMHEHHBIE U KBAaIpaTHHIE HEPABEHCTBA.
C OZJHOM IIEPEMEHHOU Pemiate JIMHENHbBIE HEPABEHCTBA, CUCTEMbI JIMHEUHBIX
Y UX pEUICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINUX
CucTembl JIMHENHBIX KBaJ[paTHOE HEPABEHCTBO, U PEUIaTh UX; 00CYXKAATh
HEPABEHCTB C OJTHOU MOJIyYE€HHBIE PELICHUS.
IIEPEMEHHON U UX N300paxkaTh penieHre HEpaBeHCTBA U CUCTEMbI HEPABEHCTB
peLIeHue. Ha YHCJIOBOU MPSMOM, 3aMUCHIBATDH PEIIEHUE C TOMOIIBIO
KBanparnsie CHUMBOJIOB.
HEPABEHCTBA U UX PemiaTh KBagpaTHbIE HEPABEHCTBA, UCTIOJIb3YS
pEIIECHHE. rpaduuecKkue npeacTaBICHuUs.
['padmueckas OcBauBaTh U IPUMEHATH HEPABEHCTBA MPU PEIICHUU
MHTEpIIpETalus Pa3IMYHBIX 33/1a4, B TOM YUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMsI
MEPEMEHHBIMU
DOyHKIU 16 KBanparuunas Pacno3naBaTh BUIbI U3y9aeMbIX (YHKIINIA;

bynkus, e€ rpaduk u
coiictBa. [lapabona,
KOOPAMHATHI BEPITHHBI
napa0doJibl, OCh

WLITIOCTPUPOBATH CXeMATHYeCKHU, 00bSCHATH
PacIoyioKeHNE Ha KOOPAMHATHON TUIOCKOCTH rpaduKoB

¢byukumii Buga: Y = kx,y = kx + b,y = E, y = X,
X

63




CUMMETPHH TTapaloJIbl.
['paduxu GhyHKINIA:
y = kx,
y = kx + b,
K
y =_,
X
y = X,
y = x,
y =Vx,
y = [x]

y = X%,y =V, y = |x| B 3aBHCHMOCTH OT 3HaUYCHHIA
K03() PUITMEHTOB; ONMKMCHIBATh X CBOMCTBA.
Pacno3HaBaTh KBaIpaTUIHYIO QYHKIHIO 110 (hOpMYIIE.
IIpuBoaAMTH NPUMeEPBI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peabHOU KU3HH, (PU3UKH, TEOMETPHH.

BoisiBASITH 1 0600111aTh 0COOEHHOCTH rpaduka
KBaJPAaTHUHOH QyHKIMK Y = ax’ + bx + C.

CtpouTh M N300paxKaTh CXeMATHYECKHU rpaduKu
KBaJAPaTUIHBIX (PYHKINH, 3a0aHHBIX (hOpMyTIaMu BUIA
y=alty=ad+qy=akx+piy=a’+bx+ec
AHAJIM3UPOBATH U MPUMEHSATH CBOMCTBA N3YYCHHBIX
GYHKIUAN TSI BIX TIOCTPOCHUS, B TOM YHUCJIE C TIOMOIIBIO

(G POBBIX PECYPCOB

YuciioBrie
IOCJIENOBATEIHLHOCTH

15

ITonsiTue uncioBou
MTOCJIEJOBATEIILHOCTH.
3ananue
MOCJIEI0BATEIIbHOCTHU
PEKYpPEHTHOU
bopmyoii u

dhopmyIioi N-To YjieHa.

Apudmernueckas u
reoMeTpuYecKas
IPOrpeECCUM.
®opmyIisl N-ro ueHa
apuMeTnyecKou u
reOMETPUUYECKON

OcBauBaTh H NPUMEHATH UHJICKCHBIC 0003HAYCHHUS,
CTPOMTH peyYeBbie BLICKA3LIBAHMS C UCIIOIH30BAaHUEM
TEPMHUHOJIOTHH, CBSI3aHHOH C MOHATHEM
MOCJIE/I0BATEILHOCTH.

AHaau3upoBaTh Gpopmyny N-ro yieHa
MOCJIETIOBATEIHPHOCTH WIIA PEKYPPEHTHYIO (hOpMYITy

U BBIYUCJIATH YWICHBI TTOCIICIOBATEILHOCTEH, 3 TaHHBIX
>TUMU HOpMyIIamMu.

YcraHaBiuBaTh 3aKOHOMEPHOCTH B TOCTPOCHUU
MOCJIEIOBATEIHPHOCTH, €CIIA BHIMTICAHBI TIEPBHIC HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apuMETHUECKYIO ¥ TEOMETPUUECKYIO
POrPECCHUHU TIPHU PA3HBIX CIIOCO0AX 3aaHUsl.
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MIPOTPECCUI, CYMMBI
MEPBbIX N YJIEHOB.
N3o0paxkeHure 4ieHOB
apupMEeTHIECKON 1
F€OMETPUYECKON
MPOrpeCcCUr TOUKAMU
Ha KOOPAWMHATHON
IJIOCKOCTH.
JIuHerHbIN 1
AKCIIOHEHIIMAJIbHBIN
pocT.

CnoxHbI€ NPOLIEHTHI

PemaTsb 3a1auu ¢ ucnoib3oBaHueM Gopmyi N-ro yieHa
apuPpMETUIECKON U TEOMETPUIECKON TPOTPECCHIA, CyMMBI
NEPBBIX N YJIEHOB.

N300paxkaTh YieHbl OCIEI0BATEILHOCTH TOUKAMU

Ha KOOPJMHATHOM TUIOCKOCTH.

PaccmaTpuBaTh IpUMepbI NPOLECCOB U SIBJICHU I

U3 peaIbHOM KU3HU, WLIIOCTPUPYIOIIUE U3MEHEHUE

B apu(PMETUUECKOM MPOTrPECCUu, B TEOMETPUUYECKOMN
MIPOrPECCHH; N300pakaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpadguyecky.

Pemath 3agaum, CBA3aHHbBIE C YUCIOBBIMU
MOCJIEIOBATENbHOCTSAMM, B TOM YHUCJIE 33141 U3 pealbHOU
KU3HU C UCTIOJIb30BAaHUEM ITU(POBBIX TEXHOIOTUN
(2JIEKTPOHHBIX TabJHUIl, FPadUIECKOro KaIbKYISATOpa U T.11.).
Pemath 3a/1a4u Ha CIOKHBIE MPOLIEHTHI, B TOM YUCJIIE
3a/1a4M U3 PeaibHOM MPAKTUKU (C UCIIOJIH30BAHUEM
KaJIbKYJIATOPA).

3HAKOMMTBLCH C MCTOPHUEH Pa3BUTUS MATEMATHUKU

[ToBTOpEeHue, 06001IeHME,
cucTeMaTHu3alus 3HaHUM

18

Yucaa u
BbIYHCJIeHUA (3aI1Ch,
CpaBHEHUE, JICUCTBUSA
C ICUCTBUTEIILHBIMU
YUCJIaMM, YUCIIOBas
npsiMasi; MPOLIEHTHI,
OTHOILICHHUS,
MIPOMOPLINH;

OnepupoBaTh NOHATHSIMH: MHOXKECTBO, ITOJIMHOXKECTBO,
orepaliy HaJl MHOKECTBaMH; MCIOJIb30BaTh rpaduIecKoe
IpeICTaBIEHNE MHOYKECTB JIJISI OMUCAHUS PEaTbHBIX
NIPOIIECCOB U SIBJICHUH, TIPH PEIICHUU 3aJ1a4 U3 APYTUX
y4€OHBIX MPEAMETOB.

AKTYyaJTU3UPOBATH TEPMUHOJIOTHMIO H OCHOBHbIE
NelCTBUSA, CBSI3aHHbIE C YMCJIAMM. HATYPAIBHOE YHCIIO,
MIPOCTOE M COCTABHOE YHCIIA, JCIIMMOCTh HATypalbHbIX
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OKpYTJICHUE,
npuOIKEHHE,
OLICHKA; pelIeHne
TEKCTOBBIX 3a7a4

YuCe, MPU3HAKY JETUMOCTH, LIEI0€ YUCIO0, MOAYJIb YUCIA,
OOBIKHOBEHHAS U JIECSITUYHAsE IpOOU, CTAHAAPTHBINA BU]L
quclia, apupMeTHIeCKUid KBaAPaTHBINA KOPEHb.
BbINoJHATH AelCTBYS, CPABHUBATH U YIIOPSI04YMBATH

apu(pMeTHIECKUM 4yucia, IpeICTaBIsATh YMCIa HA KOOPAUHATHON NIPSIMOH,
crocobom) OKPYIJISITh YHCJIA; BHINOJHATH MPUKUAKY M OLIEHKY
pe3ysbTaTra BIYUCIICHU.
PemiaTh TeKCTOBBIE 32241 apU(METUYECKUM CIIOCOOOM.
PemaTh npakTHYecKHe 3aa4H, COACPIKAIINE ITPOLICHTHI,
JI0JIY, YaCTH, BBIPAXKAIOIIHNE 3aBUCUMOCTH: CKOPOCTh —
BpEMS — PACCTOSHUE, [IeHa — KOJIMYECTBO — CTOMMOCTB,
00BEM paboThl — BpeMsl — MPOU3BOAUTEIBLHOCTh TPYAQ.
Pa30upaTh peasbHbIC )KU3HEHHBIE CUTYALUH,
(opmyIMpPOBaATH UX HA A3BIKE MATEMATUKH,
HAXOAUTH pEUICHUE, IPUMEHSSI MAaTEMAaTUYECKHII ammapar,
HHTEPNPETHPOBATHL PE3yJIbTaT
Auredpanyeckue OnepupoBath NOHATUSIMH: CTEIIEHb C LENBIM
BbIpaxKeHHUs nokasaresneM, apupMeTUYECKU KBaJpaTHbII KOPEHb,
(mpeobpazoBaHue MHOT'OUJIEH, anredpandeckas 1poob, TOXKIECTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE 1€fiCTBUA: BBIIOIHATH PACUETHI
BBIPKCHUM, o gopMyam, mpeoOpa3oBHIBATH METbIE, TPOOHO-
JOITyCTUMBIE palMOHAJIbHBIE BBIPAYKEHUS U BBIPAXKEHUS C KOPHAMM,
3HAYECHMS]) peaIM30BBIBATh PA3JIOKECHUE MHOTOUWICHA HA MHOXKUTEIH,

B TOM 4HUCJIC C HCIIOJIb30BAHUCM Q)OpMYH Pa3HOCTH
KBaJIpaToOB U KBaJpaTa CyMMbI U PA3HOCTH; HAXOAUTDH
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JIOIYCTUMBIE 3HAYEHHSI IEPEMEHHBIX JJIs TPOOHO-
paLMOHAIBHBIX BBIPAXKEHUN, KOPHEH.

MopeanpoBath ¢ IOMOLIBIO (POPMYJI PEATIbHBIE POLIECCHI
U SBJICHUSA

DyHKIUU
(moctpoeHue,
CBOMCTBA N3yYEHHBIX
yHKIHM;
rpaduyeckoe perieHmne
YPaBHEHUU U UX
CUCTEM)

OnepupoBatb NOHATUAMU . QyHKIMS, rpaduK QyHKUINH,
HYJIU (PyHKLHHU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEXYTKH BO3pacTaHusl, yObIBaHUS, HANOOJIbIIIEE U
HauMeHbLIee 3HAaUeHUS (QYHKIUH.

AHAJIN3UPOBATH, CPABHUBATH, 00CYKIATh CBOICTBA
GyHKIUN, CTPOUTH UX TpaduKu.

OmnepupoBaTh NOHATHAMU  [IPSIMas IPOIMOPLUOHAIBHOCTb,
oOpaTHasi MPONOPLUUOHAIBHOCTD, JIMHEWHAs (QYHKIMS,
KBajapaTudHas QyHKIMs, mapadomna, runepooa.
Hcnoab3oBaTh rpa)MKu U1l ONIPEAEIEHUS CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, ISl PEIIEHU 3aa4 U3 IPYruxX
y4€OHBIX IPEIMETOB U peabHON )KU3HHU; MOJEJIHPOBATH

C MMOMOMUIbIO TPaUKOB peasIbHbIE IPOLIECCHI U SIBICHUS.
BripaxaTts popMyraMu 3aBUCHMOCTH MEXKY BEJIMYNHAMU

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

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

IHOACHUTEJIBHASA 3AIINCKA

['eomeTpus kak OAMH U3 OCHOBHBIX PAa3/€iIOB IIKOJIBHOW MAaTEMATUKHA, UMEIOIIUN
CBOEH 11e1bI0 O0ECIEYUTh U3yYEHHE CBOWCTB U pa3MepoB (GUTYp, WX OTHOILICHUN U
B3aUMHOE pACTOJIOKEHUE, ONUPACTCS HaA JIOTHUYECKYIO, JIOKA3aTElbHYIO JIMHUIO.
[leHHOCTh W3y4YeHUSI TEOMETPUM HAa YPOBHE OCHOBHOIO OOMIEro 00pa3oBaHUs
3aKJII0YaeTcsT B TOM, YTO OOYYaloOlUMHCA YYUTCS TPOBOJIUTH JIOKA3aTelbHbIE
paccy X JeHusi, CTPOUTh JIOTUUECKHME YMO3AKJIIOUEHHsS, JOKa3blBaTh HCTHHHbBIC
YTBEPKACHUS U CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, IPOBOJIUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBONCTBA OT MPHU3HAKOB, (HOPMYIUPOBATH OOpATHBIE
YTBEPKIACHUSI.

BTopoii LEHHOCTBIO H3Yy4YEHUsI TE€OMETPUM SIBISETCS HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTa MpPU PEIIEHUM KaK MaTeMaTH4YEeCKHX, TaK M MPaKTHUYECKUX 3ajady,
BCTPEUAIOIIMNXCA B pPeaibHON ku3HU. OOydaromuics J0JMKEH HAYYUTHCS ONPEICIHUTh
r€OMETPUYECKYI0 (DUTypy, ONMUCATh CIOBAaMHU JAHHBIM 4YEpTEX WM PUCYHOK, HAWUTH
IUIOIIAh 3EMENBHOr0 y4YacTKa, PacCUuTaTh HEOOXOIUMYIO JJIMHY OINTOBOJOKOHHOTO
kabenst unu Tpedyemble pa3sMepbl rapaxa JJisi aBTOMOOWIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHUTENIbHAS JIMHUS B W3y4eHUU reoMerpud. llpm pemenun 3amad
MPAKTUYECKOTO XapakTepa OOYYaIOIIMICS YYUTCS CTPOUTHh MATEMaTHYECKUE MOJIETU
peaNbHBIX KU3HEHHBIX CUTYallMi, IPOBOJIUTh BHIUUCICHUS U OLICHUBATH aJICKBATHOCTD
MIOJIyYEHHOI'O PE3YJIbTaTa.

KpaiiHe BaxkHO TOMYEPKUBATH CBSI3U TEOMETPUU C JPYTUMH Y4EOHBIMU
MpeIMeTaMH, MOTHBHPOBATh HCIIOJIH30BATh OMPECICHUS TE€OMETPUYECKUX (GUTyp M
MOHATUH, JEMOHCTPUPOBATh MPUMEHEHUE TIOJYUYCHHBIX YMEHUHN B (DU3UKE M TEXHUKE.
Otu cBsa3u Hambonee spKO BHUAHBI B TeMax «Bektope», «TpuroHomerpuueckue
COOTHOIIeHUs», «Meton koopaunat» u «Teopema [Tudaropay.

VYuebuniii kypc «l'eoMerpusi» BKJIIOYAET CICAYIOIIME OCHOBHBIC pa3Jieiibl
conepxkanus: «I'eomerpuaeckue PUTypsl 1 BX CBOMCTBaY, «M3MepeHre TeOMETPUICCKUX
BEJIMUMHY», «J[eKapTOBBI KOOpAHWHATBI Ha IUIOCKOCTH», «BekTtopb», «JIBrkKeHHs
IJI0CKOCTHY, «[Ipeobpa3zoBaHus MOg00Hs.

OO6miee uYnMcIO 4YacoB, PEKOMEHIOBAHHBIX JJIsI M3y4YeHHS Y4eOHOTO Kypca
«"eomerpus», — 204 gaca: B 7 kiaacce — 68 dacoB (2 vaca B Hemeno), B 8 Kiacce —
68 yacoB (2 Jaca B Hezento), B 9 kimacce — 68 yacoB (2 yaca B HEZIEIIO).
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COILEPXAHUE OBYYEHMUA
7 KIIACC

Hauanbensie nonstus reomerpun. Touka, npsimas, OTPE30K, JTyd. YToJ. BUbl yrios.
BeprukanbHble U CMeEXHbIE yribl. buccekrpuca yria. JlomaHas, MHOIOYIOJBHUK.
[TapauienbHOCTD U IEPIEHAUKYISIPHOCTD MIPSIMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBAa OCeBOMl cummeTpuu. [Ipumepst
CUMMETPHH B OKPY’KAIOLIEM MHUPE.

OcCHOBHBIE TOCTPOEHUS C MOMOILBIO TUPKYJSA U JIMHEHKH. TpeyroiapHukK. Bricora,
Me/iraHa, OMCCeKTpHuca, UX CBOWCTBA.

PaBHOOEIpEeHHBII U paBHOCTOPOHHUH TPEYroJIbHUKK. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa M TpHU3HAKU PaBHOOEAPEHHOro TpeyrojbHuKa. IIpu3sHaku paBeHCTBa
TPEYTOJIBHUKOB.

CBolicTBa M NpPU3HAKU MAapajuIeIbHbIX NpsAMbIX. CyMMa YIJjoB TpEyroJbHHKA.
Buenrnue yrisl TpeyrojbHHKA.

IIpsmMoyronbHblli  TpeyroiabHuk.  CBOWCTBO  MeAMaHbl  IPSIMOYI'OJIBHOIO
TPEYroJIbHUKA, NMPOBEAEHHOW K TunoreHys3e. [Ipu3Haku paBeHCTBAa NPSMOYTOIBHBIX
TPEYroiabHUKOB. [IpsMOYTONBHBIN TPEYTOJIBHUK C yTiIoM B 30°.

HepaBeHncTBa B reoMmerpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIIEeM yTIie B OOJIBITIEH CTOpOHE TpeyroiabHuKa. [lepnenaukymsp
Y HaKJIOHHAs.

I'eomeTpuueckoe MecTo To4YeK. buccekTpuca yria U CepeauHHbINA NEPHEHIUKYISP
K OTPE3KYy KaK T€OMETPUUECKNE MECTA TOUYEK.

OKpyYyXHOCTh M KpPYI, XOpJa U JUaMETp, UX CBOMCTBAa. B3anMHOE pacnoyiokeHue
OKpyHOCTH M npsMol. KacarenpHas u cekymas K OKpYXHOCTH. OKpYXHOCTb,
BIIMCaHHAas B yroJyl. BnucanHas u onucaHHasi OKPYKHOCTH TPEYT OJIbHHUKA.

8 KUIACC

YerbipéxyronpHuku. Ilapaminenorpamm, €ro mpu3Hakd M CBOWCTBA. YacTHbIE
Clly4au napajijiesorpaMMoB (IpSIMOYTOJIbHUK, pOMO, KBaIpaT), UX MPU3HAKU U CBOWCTBA.
Tpaneuus, paBHOOOKas Tpaneuus, €€ CBOMCTBA U npu3Haku. [IpsimoyronbHas Tpaneuus.

Meron ynBoenus meauansl. L{enTpanbHas cummerpus. Teopema Paneca u teopema
0 NMPONOPLMOHAIBHBIX OTPE3Kax.

CpenHue nuHUYM TpeyroibHUKa U Tpaneuuu. LleHTp macc TpeyrojipHUKa.

[Tonobue TpeyroabHUkKoB, Kodhduiment mnomodus. I[IpusHakum mogO0OUs
TpeyroiabHUKOB. [IpuMeHeHune nogo0us npu perieHnu NPakTUIECKUX 3a1a4.

CpoiicTBa Twomaneii reomerpudeckux ¢uryp. Dopmynbl IS WUIOIMAIA
TpEyrojiibHUKA, TmMapajuiesorpaMma, pomOa u Tpamenuu. OTHOIIEHUE TUIONIAICH
MoI00HBIX GUTyp.

Briuncnenvne mmoniaaed TPEYyrojJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOM
Oymare.
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Teopema Iludaropa. Ilpumenenne Teopembl I[ludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1au.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yIjia MpsSIMOYTOJbHOIO TPEYroidbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuUroHoMerpuueckue (PyHKIIMH YTIIOB
B 30°, 45° 1 60°.

Brnucannble W 1IEHTpajdbHBIC YIJIBI, YrOJI MEXIY KacaTelbHOM W XOPJOU. YTIIbI
MEXKTY XOpJIaMU U CEKYIIMMHU. BIricaHHbIe U OMUCaHHbIE YETHIPEXYTOIbHUKHU. B3anMHoe
pacrnojio)keHre JIByX OKpyxkHocTed. Kacanue okpyxkHocteil. OOmiue KacaTelbHbIE K
JIBYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1€CTBO. DOPMYJIbI IPUBEICHHUS.

Pemenue TpeyronbHHKOB. TeopeMa KOCHHYCOB W TE€OpeMa CHUHYCOB. Perienue
MPAKTUYECKUX 33]]a4 C UCTIOIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogodus. [1ogodre coOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NpOU3BEACHUU OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKYIIHNX, TEOPEMa O KBaJIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAY/b) BEKTOpA, COHAIIPABIEHHBIE BEKTOPHI, MPOTHUBOIOI0KHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OllEpaLluy
HaJ BeKkTopaMu. PasznoxeHue BEKTOpa MO JBYM HEKOJUJIMHEAPHBIM BEKTOPAaM.
Koopauuater  Bektopa.  CkalnsipHO€  INPOU3BENECHHE  BEKTOPOB,  IPUMEHEHHE
JUISI HAXOXKJICHUS JIIUH U YIJIOB.

JlekapToBbl KOOpAMHATHI HAa IUIOCKOCTH. YpaBHEHUs NPSIMOA U OKPYKHOCTHU
B KOOpAMHATaX, IEPECECUCHHE OKPYKHOCTEH M HpsMbIX. MeTox KOOpAMHAT U €ro
NpUMEHEHUE.

[IpaBunbHbIE MHOIOYTOJIBHUKU. [{iIMHA OKpy>KHOCTH. [ pagycHas u paguaHHas Mepa
yTIJIa, BBIYMCIIEHUE JUIMH AYT OKpYyKHOCTEN. I1nomane kpyra, cekropa, CErMeHra.

JIBIOKEHUS TIUIOCKOCTH M BHYTPEHHHE CHUMMETpUU (uryp (3JIeMeHTapHbIe
npeactaiienust). [lapannensHeiii nepenoc. [ToBopor.

INPEIAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yabTATHl OCBOSHHUS MPOTPAMMBI Y4eOHOrOo Kypca K KOHILY
oOydeHwus B 7 Kjacce:

Pacnio3naBaTh u3ydeHHBIE T€OMETpUUYECKHE (PUTYPHI, OMPENEISATh WX B3aUMHOE
pacmoyioKeHne, M300paxkaTh TreOMETpUYecKre (UTYPBI, BBIMOIHATH  UYEPTEKHU
[0 YyCJIOBHIO 3ajaud. M3MepsTb JMHEWHbIE W YIJIOBbIE BEIWYMHBL. Pemarte 3agauu
Ha BBIYUCJICHUE JIJIUH OTPE3KOB U BEJIUMYUH YTJIOB.

Henatb TpyOyr0 OIICHKY JUHEHHBIX M YTJIOBBIX BEIMYUH MPEIMETOB B peaibHOU
KU3HU, PA3MEpPOB TMPUPOJIHBIX OO0BEKTOB. PasznmuuaTh pasMepsl 3TUX OOBEKTOB
0 TIOPSIIKY BETUYUHBI.
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CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1auaM.

[Tonp30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh NPU3HAKU U
CBOMCTBa PaBHOOEIPEHHBIX TPEYT'OJLHUKOB MPU PEIICHUH 3a7ad.

[IpoBOINTE JOTMYECKUE PACCYXKICHUS C HCIIOIB30BAHUEM TI€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCs  NpPU3HAKAMU  PABEHCTBA  MPSAMOYIOJIBHBIX  TPEYTOJIbHUKOB,
CBOWCTBOM MEAMAaHbI, NMPOBEAEHHOW K THIIOTEHY3€ IPSMOYTOJIBHOIO TPEYTrOJIbHUKA,
B PEILICHUU F€OMETPUUECKHX 3a]1a4.

OmpenensaTe MapauIeNbHOCTh MPSAMBIX C TMOMOIIBIO YIJIOB, KOTOpbIe 00pa3yer
¢ HUMH cekymasa. OnpenensTe NapayielbHOCTh MPSIMBIX C IOMOIIBID PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU IO TOUEK APYTOU MPSIMOM.

Pemarts 3amaun Ha kieT4aToi Oymare.

[IpoBOIUTH BHIUMCICHUS M HAXOJUTh YUCIIOBbIE U OYKBEHHBIC 3HAUCHUS YTJIOB

B TE€OMETPUYECKUX 3aJl1ayaX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX TMPH TEPECEUCHUH  JIBYX
NapajyeIbHbIX NPSIMBIX CEKyIIeH. PemaTe npakTuuecKkue 3aj1a4n Ha HaX0KJI€HUE YTJI0B.

Bnagerp MOHATMEM TEOMETPUYECKOIO MECTA TOYEK. YMETh OINPEIEIAThH
OMCCEKTPUCY yIiia U CepeAMHHBIN MEePIEHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKUE MECTa
TOYEK.

@opMyIUPOBaTh OINPEICICHUS OKPYKHOCTM M Kpyra, XOpAbl WU JHaMeTpa
OKPY’KHOCTH, TMOJIb30BaTbCSI MX CBOMCTBAMHU. YMETh IPUMEHAThH OTH CBOMCTBA
MIpY PEUICHUU 3a7a4.

Brianets noHsTHEM ONMMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh
e€¢ ueHtp. [lonmb3oBaThca ¢akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrojJbHUKA
MIEPECEKAOTCS B OTHOM TOYKE, U O TOM, UYTO CEPEAUHHBIEC EPIICHINKYISAPHI K CTOPOHAM
TPEYroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagerp mnoHsATHEM KacaTebHOM K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMOU
O MEPIEHANKYJISIPHOCTH KacaTeJIbHOW U paanyca, IPOBEAEHHOTO K TOUKE KaCaHUS.

[Tonp30BaThCAd MPOCTEUIIMMHU TE€OMETPUUECKUMU HEPABEHCTBAMH, MMOHUMATh HX
NPaKTUYECKUN CMBICTI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOECHUS C IOMOIIBK LUPKYJS U
JIMHEUKU.

[IpenMeTHBIC pE3yNBTaTHl OCBOCHHUS TPOTPaMMBI y4eOHOTO Kypca K KOHITY
o0yueHus B 8 kjacce:

PacniosHaBaTh OCHOBHBIE BH/IbI YETHIPEXYT OJIBHUKOB, UX 3JIEMEHTBHI, ITOJIb30BATHCS
UX CBOMCTBaMH IPH PELICHUH F'€OMETPUYECKUX 3a4ad.

[IpMeHATh CBOWMCTBA TOUKH IEpeceYeHHUs] MeIUaH TPEyrojibHUKa (LIeHTpa Macc)
B PELICHUH 3a/a4.

Braners moHATHEM CpEIHEW JMHUM TPEYTrOJIbHUKA W TPAINlCUHUH, TPUMEHSITh UX
CBOWCTBA IIpU pEIIEHUHM TeoMeTrpuueckux 3anay. llomb3oBarbes teopemon daneca
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U TEOPEMOM O MPOMNOPLHUOHAIBHBIX OTpPE3KaxX, HNPUMEHATh MX U1 pPELIEHUs
MPAKTUYECKUX 3a]1a4.

[IpuMeHATh TpU3HAKK MOAOOUS TPEYrOJIHHUKOB B PEIICHUU T'€OMETPHUUYECKHUX
3ajau.

[Tons3oBathess Teopemoit Iludaropa s permieHus TeOMETPUUECKUX U
IIpaKkTU4YecKux 3anad. CTpOUTh MAaTEMaTHYECKYH0 MOJEIb B IPAKTUYECKUX 3a]ayax,
CaMOCTOSITEIIBHO JIeJaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIMHBI.

Braners NOHATHAMU CUHYCA, KOCHHYCA M TAHT€HCA OCTPOrO yria NpsMOYTOJIbHOIO
TpeyrojibHUKA. [101630BaTHCS ITUMU MOHATUSMU JIJIs1 PEIICHUS] PAKTHYECKUX 3a]1a4.

Boruucnare (pa3niuuHbIMUA  CIIOCOOaMu) IUIONIAAL TPEYroJIbHUKA W IUIOLIAIU
MHOTOYTOJIbHBIX (pUryp (MOJB3yACh, T/ie HEOOXOJIMMO, KaJIbKyIaTopoM). [IpuMeHsTH
MOJIyYCHHBIE YMEHUS B MPAKTUYECKHX 3a/1a4ax.

Bnaners MOHATHUSMU BIOUCAHHOTO U IIEHTPAJIBHOTO YIiia, UCIOJIb30BAaTh TEOPEMBI
O BIIMCAHHBIX YIJIAX, YIJIaX MEXAY XOpJaMHU (CEKYIIMMU) U YIJI€ MEKIY KacaTelIbHOU 1
XOp/AOH MPH PELIEHUU T€OMETPUUECKUX 3a/1aY.

Bianerp TMOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHATh CBOWCTBA
OMKMCAHHOT'O YETHIPEXYTOJIbHUKA TP PELICHUU 3a/1a4.

[IpuMeHsATh MOoyYEeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTHUYECKHE MOJEIIH
Ui 3a7a4  peajbHOM JKM3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TMpUMEHEHHWEM NoJ00us U TPUTOHOMETPUM (TOJB3YsCh, TIN€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

[IpeameTHBIe peE3yabTAaTHl OCBOSHUS MPOTPAMMBI YYEOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETPHUUYECKHE (DYHKITMM OCTPHIX YTJIOB, HAXOAWTH C UX MOMOIIBIO
pa3JIMYHbBIE 3JIEMEHTHI MPAMOYTOJIBHOTO TPEYrOJIbHUKA («PEIIeHUE MIPSIMOYTOIbHBIX
TPEyroiabHUKOB»). HaxomuTe (C MNOMOIIBIO KaJbKYyJATOpa) JJIWHBI W YIJIbI
JUTSI HETaOJTMYHBIX 3HAYCHUI.

[Tons3oBaThes (QopMynaMu NpPUBEAEHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJECTBOM I HAXOXKACHUS COOTHOIIEHUH MEXKIY TPUTOHOMETPUUECKUMHU
BEJIMYMHAMU.

Hcnonb3oBaTh TEOpPEMBbI CHHYCOB M KOCHHYCOB ISl HAXOXJACHHUS DPa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYrOoJIbHUKOBY), TPUMEHSTh UX MPHU PEIICHUU
reOMETPUYECKUX 3a/1a4.

Brnanets moHsTHSAMU TIpeoOpa3oBaHUs TMOAOOWS, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX puryp. Ilonp3oBaTbesi cBOKWCTBAMH MO00MS MPOU3BOJIBHBIX (PUTYp, YMETh
BBIYUCJISATH JJIMHBI U HAXOJUTH YIJIbl Y TOJI00HBIX (uryp. [IpuMensTs cBoiicTBa moa00us
B TNPaKTUYECKUX 3a/Jadax. YMeTb NPHUBOAUTH MPUMEPHl MOJO0OHBIX  (QUryp
B OKPYXaloIlleM MUpeE.

[Tonb3oBaThCs TEOpeMaMH O MPOU3BEACHHH OTPE3KOB XOpI, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.
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[Tonp30BaThCS BEKTOpAMH, TOHUMATh WX T€OMETPUUECKUN M (PU3HUECKHUIA CMBICIH,
OPUMEHATh HMX B pPEHICHUH T'E€OMETpUYEcCKHX M (usudeckux 3anad. [IpuMeHsTbH
CKQJISIPHOE ITPOU3BEICHUE BEKTOPOB LISl HAXOXKICHUS IUIUH U YTJIOB.

[Tonb30BaThCA METOIOM KOOpPJAUHAT HAa IUIOCKOCTHU, NMPUMEHATH €T0 B PEUICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a]1a4.

Braners NoOHATHSAMU PaBUILHOTO MHOTOYTOJIbHUKA, ITTUHBI OKPYXHOCTH, JAJIMHBI
YT OKPYXHOCTH U PAJUAHHOW MEPHI yIJia, YMETh BBIUMCIATH IUIOMIA[b KPyra U €ro
yactel. [I[puMeHsTh MolydYeHHbIE YMEHUS B IPAKTUUECKUX 33/1a4ax.

Haxonute ocu (Wiv EHTPBI) CAMMETPHH (DUTYP, TPUMEHSITH IBIXKEHUS TTIOCKOCTH
B [IPOCTEUIIUX CIIyYasix.

[IpuMeHTh NOTy4YEHHBIEC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MOAEITHU
UL 3a/lad  pEAIbHOM JKWU3HM M MPOBOJAUTH COOTBETCTBYIOIIWE BBIYUCICHUA
C TpUMEHEHUEM TMOA00US U TPUTOHOMETPUYECKUX (QYHKIUN (TIOIB3YACh, TJe
HEO0OXO0MMO, KAIBKYJISITOPOM ).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC

HaumenoBanue paznena |KonnuectBo OcHoBHOE OCHOBHBIE BUJIBI ACSITEIBHOCTH 00yUYaIOITUXCS

(Tembl) Kypca 4acoB COZICpIKAHUE
[Ipocrenue 14 IIpocrenmue DopMyJIMPOBATH OCHOBHBIC ITOHATUSA U ONIPEIICIICHUS.
reoMeTpudeckue PUrypsl u FEOMETPUYECKHE Pacno3naBaTh U3y4eHHbIE T€OMETPUIECKUE QUTYPHI,
uX CBOMCTBa. M3mepenue OOBEKTHI. onpeaesiTh UX B3aUMHOE PACIIONIOKEHUE, BHINOJIHATH
FEOMETPUYECKUX BEJIMYNH MHOroyronbpHUK, YepTEXK MO YCIOBUIO 3aa4H.
JIOMaHasl. IIpoBoauTH NMpOCTENIINE TOCTPOEHHUSI C TIOMOLIBIO LUPKYJIS

CmexHble U
BEPTUKAIbHBIE YTJIbI.
PaGota

C MPOCTEUIIUMHU
YepTEIKAMHU.
N3mepenune mMHenHbIxX
U YTJIOBBIX BEJIMYMH,
BBIYUCIIEHUE OTPE3KOB
U yTJIOB

Y JIUHEUKHU.

N3mepsiTh TUHEHHBIE U YTIIOBBIE BEJIMYMHBI T€OMETPUYECKHUX
Y IPAKTUYECKUX OOBEKTOB.

OnpenesasiTh «Ha IJ1a3» pa3Mepbl pealibHbIX OObEKTOB,
NPOBOAUTH IPYOYIO OLIEHKY UX Pa3MEpPOB.

PemaTsh 3a1a4n Ha BBIYMCIIEHHE JUTMH OTPE3KOB U BEIMYUH
YTJIOB.

PemaTs 3a1a4n Ha B3aMMHOE PacIIONIOXKEHUE
reOMETPUYECKUX PUryp.

IIpoBoauTh KilacCUPUKALIHIO YIJIOB, BBIYUCIATH
JIMHENHBIE U YTIIOBBIE BEJINYMHBI, IPOBOJAUTH
HEOOXOAMMBIE JOKa3aTebHbIE PACCYKICHHUS.
3HAKOMHUTBCH C HCTOPHE pa3BUTHS FEOMETPUU

TpeyrosibHUKU

22

IToHsTHE O paBHBIX
TPEyroJIbHUKax U

Pacno3HaBaTh apbl paBHBIX TPEYTOJLHUKOB Ha TOTOBBIX
yeprexax (C yKazaHHeM MPU3HAKOB).
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IIEPBUYHBIE
NpEeCTaBICHUS

O paBHbIX (hUTrypax.
Tpu npusHaka
paBEHCTBa
TPEYTrOJIbHUKOB.
IIpu3Haku paBeHCTBa
IPSIMOYT OJIbHBIX
TPEYTrOJIbHUKOB.
CBOICTBO MEIMaHBI
PSIMOYT OJIBHOT'O
TPEYIrOJbHUKA,
IIPOBEAEHHOMN

K TUIIOTEHY3E.
PaBHoOeapeHHbIE U
PaBHOCTOPOHHHE
TPEYrOJIbHUKH.
IIpr3Haku u cBOKCTBA
paBHOOEAPEHHOTO
TPEYTOJIbHUKA.
Hepasencraa

B F€OMETPHH.
IIpssMOyTONBbHBIN
TPEYTOJIBHUK C YTIIOM

B 30°

BeiBoauTs ciencTBYs (pPaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.
®opMyMPOBAThH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOT O, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BHICOTHI,
MeAUaHbl TPEYTOJIbHUKA; CEPEIMHHOIO MEPIEHINKYIISIPaA
OTpe3Ka; NEPUMETPA TPEYrOJIbHUKA.

®opmMyMpPOBaTh CBOMCTBA U MPU3HAKU PABHOOEIPEHHOT O
TPEYTrOJIbHUKA.

CTpouTs yepTexu, pemaTh 3a1a4M C IOMOIIBIO
HAXOXKJEHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsATH NprU3HAKK PAaBEHCTBA IPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB B 3a7a4ax.

Hcnoab3oBaTh 1M (pOBbIE pECypChI IJIS1 HCCIIeI0BAHUS
CBOMCTB M3y4aeMbIX (QUryp.

3HAKOMMTBHCH € MCTOPHUEH Pa3BUTHUS TEOMETPUN
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[TapasuienbHbIE IPSMBIE,
CyMMa YIJIOB TPEYT OJIbHUKA

14

[TapannenbHbie
IpsIMBIE, UX CBOMCTBA.
Haxkpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIC

IIPU NIEPECECYECHUN
napajuiebHbIX
NPSIMBIX CEKYLIEH).
[TpuzHax
[apaJyIeIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PAaCCTOSITHUM
OT TOYEK OJHOU
IPSAIMOM 10 BTOPOU
MIPSIMOMU.

CymmMma yrios
TPEYTOJIbHUKA.
Breuinue yrisl
TPEYrOJIbHUKA

D®opMyTHPOBATH NOHATHE APALIIEIBHBIX MPSAMBIX,
HAXOIMTh MTPAKTUYECKHUE PUMEPBHI.

N3yuaTh cBOiicTBa YIiioB, 00PAa30BAHHBIX MPHU MEPECECUCHUH
NapajiyIeIbHbIX NMPAMBIX cexylueil. IlpoBoauTh
A0KA3aTeJbCTBA APAJUIEIBHOCTH ABYX MPSMBIX C IIOMOIIBIO
YTJI0B, 00pa30BaHHBIX MIPU NEPECEUECHUN ITUX MPSMBIX
TPEThEN MPSMO.

BpI4ucasiTh CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYT'OJIbHUKA.
HaxoauTsb unciioBbie 1 OYKBEHHbIE 3HAUEHHSI YTIIOB

B TEOMETPUYECKHUX 3a/1a4aX C UCIIOIb30BAHUEM TEOPEM

0 CYMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHHKA.
3HAKOMHUTBCS C HCTOPHE pa3BUTHS FEOMETPUU

OKpYXHOCTb U KPYT.
['eomerpuueckue
OCTPOEHUS

14

OKpy>KHOCTB, XOpAa 1
JIMaMETP UX CBOMCTBA.
KacarennHas

K OKPY>KHOCTH.
OKpy>XHOCTb,
BIMICaHHAs B YTOJI.

DopMyTHPOBATH ONPeAeJIeHUs . OKPYKHOCTH, XOP.IbI,
JAaMeTpa U KacaTellbHOM K OKpykHOoCcTU. M3y4yaTh nx
CBOMCTBA, IIPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBath, B TOM 4HUCIIE HCIOJb3YH HM(POBbIE
pecypcehl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKPY’KHOCTH, BIMCAHHOM B YI'0JI; PABEHCTBO OTPE3KOB
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ITonsatue o IMT,
IIPUMEHEHUE

B 3aJja4ax.
buccekrpuca u
CEpPENUHHBIN
MIEPIICHIUKYIISIP
KaK T€OMETPUYECKUE
MECTa TOYEK.
OKpy>XHOCTb,
OIMCaHHas OKOJIO
TPEYTOJIbHUKA.
OKpy>XHOCTB,
BIMCAHHAA

B TPEYTOJIbHUK.
IIpocrenne
3a1a4n

Ha [IOCTPOEHUE

KacaTelbHbIX.
HUcnoab3zoBatb MeToa [ MT 1151 1oka3arenbCcTBa TEOPEM

0 MepeceYeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIICHANKYJIIPOB K CTOPOHAM TPEYrOJIbLHHUKA
¢ nomouipto ['MT.

OBJjageBaTh NOHATUAMHM BINCAHHOU U OITMCAHHOU
OKPYKHOCTEU TPEYrOJIbHUKA, HAXOAUTh LIEHTPBI ITUX
OKPY>KHOCTEM.

PemiaTe OCHOBHBIC 32/1a4M HA MOCTPOEHHE: YIJia, PABHOTO
JAHHOMY; CEPEIMHHOIO MEPIIEHANKYJISPA JTaHHOTI'O OTPE3Ka;
MIPSAMOM, IPOXOIALLEH YEPE3 TaHHYIO TOUKY U
MEPIEHANKYIAPHON TaHHOUN MPSMOi; OMCCEKTPUCHI JAHHOTO
yIJia; TpEeyrojJbHUKOB

I10 PA3JIMYHBIM 2JIEMEHTaM.

3HAKOMUTBHCS ¢ HCTOPHE pa3BUTHS TEOMETPUU

[ToBTOpEHue, 06001IeHIE 4 [ToBTOpEHue n PemaTs 3a1a4m Ha TOBTOPEHUE, WILTIOCTPUPYIOIINE CBI3U
3HAHUI 0000IIICHNE OCHOBHBIX | MEXIY pa3IMUHbIMU YaCTSIMU Kypca
HOHSTHI U METOZIOB
Kypca 7 knacca
OBIIEE KOJIMYECTBO 68
YACOBIIO ITPOTPAMME
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8 KUIIACC

HaunmenoBanue pasgena | KonnaectBo OcHoBHOE OcCHOBHBIE BUJIbI JEATENBHOCTH 00yYaIOLIUXCS
(Tembl) Kypca 4acoB COZIEp)KaHUE

HeThIpEXYTrOJIbHUKA 12 [Tapannenorpamm, ero | M300pakath U HAXOAUTH HA YEPTEKAX
IIPU3HAKY U CBOMCTBA. | YETBIPEXYTOJIBHUKH PA3HBIX BUIOB U UX DJIEMEHTHI.
YacTHeie ciiyyan ®opMyJIHPOBATH ONPeEIeICHUs: TapaAJIENIorpaMmma,
IapajuyIeorpaMmmMoB NpsIMOYTOJIbHUKA, poMOa, KBajpara, Tparneuuu, paBHOOOKOH
(IpsAIMOYTOJIbHUK, Tpanenuuu, NpsAMOYTrOJIbHOW Tpanenuu.
pomMO, KBaapar), ux Jloka3pIBaTh M HCIO0/1b30BaTh IPH PELLICHUHU 32124
IIPU3HAKU U CBOWCTBA. | IPU3HAKU U CBOMCTBA: IMApAJLIEIIOrpaMma,
Tpaneuwst. psIMOYTOJIbHHKA, poMOa, KBaJpara, Tparneuun, paBHOOOKOM
PaBHOoOOKas 1 Tpaneuuu, NpsiMOyroJbHOU TpaIenuu.
OpSIMOYTOJIbHAS IIpuMeHATH MeTO/A yABOEHUS MEIUAHBI TPEYT OJIbHUKA.
Tpanenuu. Hcnoab3oBaTh HU(poBbIE pecypehl A UCCIEIOBAHUS
Meton yaBoeHust CBOMCTB M3y4aeMbIX QUTyp.
MEVaHBI. 3HAKOMMTBHCH € MCTOPHUEH PA3BUTHUSA TEOMETPUN
LlenTpanpHas
CUMMETpPUS

Teopema @aneca u Teopema 15 Teopema @Panecau IIpoBoauTH MOCTPOEHMS C MOMOIIBIO HUPKYJISA U JINHEUKN

0 MPONOPLUUOHAIBHBIX TeopeMa C UCIIOJIb30BaHUE TeopeMbl Dasreca U TEOPEMBI

OTpe3Kax, MoJA00HBIE O PONOPLUOHAIBHBIX | O IPONMOPLUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN

TPEYrOJIbHUKN OTpE3Kax. IIPONOPLIHOHAIIBHBIA OTPE30K.
Cpennss nuHus IIpoBoauTh 10Ka3aTEIBCTBO TOIO, YTO MEJUAHBI
TPEYrOJIbHUKA. TPEyroJbHUKA MIEPECEKAOTCSA B OTHOU TOYKE, U HAXOJAUTH
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Tpanenus, e€ cpenHsis
JUHUSL.
IIponopumoHaibHbIE
OTpE3KHU.

LlenTp macc

B TPEYTOJIbHUKE.
[TonoGHbIE
TpEeyrojabHUKU. Tpu
MIPU3HAKa IMOJ00Ms

CBsI3b C IICHTPOM Macc, HAXOAUTh OTHOIIICHHE, B KOTOPOM
MEJIMaHbl JEIATCS TOYKON UX TIepPeCeUCHUSI.

HaxoauTh mo100HBIC TPEYTOMHHUKH HA TOTOBBIX YEPTEKAX
C YKa3aHUEM COOTBETCTBYIOIIUX MPU3HAKOB ITOA00HS.
PemaTsp 3aga4n Ha 10100HBIC TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSITEITLHOTO TIOCTPOSHUS YEPTEKEH U HAXOKICHUS
MOTOOHBIX TPEYTOJLHUKOB.

IIpoBoauTH 10KA3aTEJIHLCTBA C HCTIOIH30BAHUEM
MIPU3HAKOB MO00MS.

TPEYTOJILHUKOB. Jloka3bIBaTh TPU MIPU3HAKA TTO100MS TPEYT OJIbHUKOB.
IIpumenenue IIpuMeHATH [TOyYeHHbIE 3HAHUS [P PELICHUN
o100ust r€OMETPUUECKUX U MPAKTHUYECKUX 3a/1au.
P PEIICHUU 3HAKOMUTBLCS ¢ UCTOPHUEN Pa3BUTHS TEOMETPUU
MPaKTUYECKUX 3a7a4
[Imomans. Haxoxnenue 14 CBolicTBa IUIOIIAAEH OgJaieBaTh NEPBUYHBIMU MPeCTABJIEHUIMHU 00 0011ICH
MJI0IIAAEH TPEYTOJIbHUKOB F€OMETPUYECKUX Teopuu 1uiomaau (Mepsl), (POpMYyJIHMPOBATH CBOMCTBA
U MHOTOYTOJIbHBIX (PUTYP. dburyp. IJIOIA/IN, BBISICHATh UX HATJISIAHBIN CMBICII.
[1omaau mogoOHbIX GuUryp dopMyIbl BoiBoauTh (hopMyIIbI IIIONIAIM TAPATIIEIIOrPaMMa,
JUTS TLTOILAIA TpEYrojibHUKA, TPANeUnuu U3 GOPMYJIbI TUIOIIAIH
TPEYTOJIbHUKA, MPsIMOYTOJIbHUKA (KBaparta).
napajienorpamma, BoiBoauTH (OPMYITBI TUTOMIAAN BRITYKIOTO
Tparenuu. YETHIPEXYTOJIBbHUKA YEPE3 AUArOHAIN U YTOJI MKy HUMU.
Brruncnenne HaxoauTs ruioniaau ¢puryp, n300paxEHHBIX HA KJIETYATON

IUIOMIAIEN CIIOKHBIX

¢buryp.

Oymare, MCIOJIb30BATh pa30neHre PUTyphl HA YaCTH U
JOCTpanBaHUeE.
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[Tmomamau puryp

Ha KJIeT4aTon Oymare.
ITnomanu mogo0HbBIX
buryp.

3amaun

C NMPAKTUYECKUM
COAEPKAHUEM.
Pemenue 3amau

C IIOMOIIILIO METO/1a
BCIIOMOTaTEJILHOM
TJIOIIA N

Pa30oupaTs npuMepbI UCIIOJIB30BAHUS BCIOMOTaTEIbHOM
TUTOLIA/M JIJISl PEIlIeHUs TeOMETPUYECKHX 3a/1ay.
HaxoauTts ruiomaay nogo0HbIX Guryp.

BouIuMCasITh IUIOMAAN PA3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.

PemaTh 3a7a4u Ha IJIOIIA/Ib C IPAKTUYCCKUM
colepKaHuEM

Teopema ITudaropa u
Hayaya TPUrOHOMETPUHN

10

Teopema I[Tudaropa, u
€€ NpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKHUX
(GyHKIUH OCTPOro
yTrJia IpSIMOYTOJIbHOTO
TPEYrOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHHUS

B IPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXJIECTBO

Joka3biBaTh TeOpemy [ludaropa, ucnonab3zoBarsb eé

B [IPAKTUYECKHUX BBIYUCIICHUSX.

®opMyJTHPOBATH OIIPEAECIEHUS TPUTOHOMETPUUECKHUX
GyHKUUNA OCTPOTro yria, HPOBEPATh UX KOPPEKTHOCTb.
BbIBOAMTB TPUTOHOMETPUYECKUE COOTHOLLICHUS

B IIPSMOYT'OJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOLIEHUS MEXKY CTOPOHAMU B
IIPSAMOYTOJIBHBIX TPEYTOJIbHUKAX C yriaaMu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh HOpMysbl NPUBEIECHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO I HAXOKIACHUSA
COOTHOIICHUI MEXy TPUTOHOMETPUUECKUMH QYHKITUSIMU
Pa3JINYHBIX OCTPBIX YIJIOB.

IIpuMeHSTh OJTyYEHHbIE 3HAHNUS U YMEHHUS [IPU PELICHUN
IIPAKTUYECKUX 3a/1a4.

3HAKOMMTBCH € MCTOPHUEH PAa3BUTHUSA T€OMETPUN
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YTJIbl B OKPY’KHOCTH.
BrnicanHble 1 OnMCaHHbIE
YETHIPEX YT OJIBHUKU.
KacarenbHble

K OKpykHOCTH. KacaHue
OKPYKHOCTEHN

13

Bnucannbie u
LEHTPAIBbHBIC YTJIbI,
YroJa MEXIy
KacaTeJabHON U
XOPJIOM.

Yrae1 MexIy
XOopAaMu U
CEKYIIIUMH.
Bnoucannsie n
OITMCaHHBIC
YETBIPEX YT OJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

MIPH PEIICHUU
F€OMETPUYECKUX
3aj1ad4.

Bzaumuoe
PacnoIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTelIbHbIC.
Kacanue
OKPYKHOCTEMN

®opmMyMPOBaTH OCHOBHBIE OIPE/ICIICHUS, CBI3aHHbIE

C yrjiaMu B Kpyre (BIUCAHHBIN yroi, HEHTPAIbHBIA YTo).
HaxoauTh BIiMCaHHbIE YIJIbI, OMUPAIOIIMECS HA OJHY AYTY,
BBIYMCJATH YTJIbI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX
yriiax, TEOPEMbI O BIUCAHHOM YETHIPEX YT OIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO ITUGPOBBIX
PECYPCOB, BIMCAHHBIE M OITUCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJUTDH UX CBOICTBA U MPU3HAKHU.

Hcnosab30BaTh 5T CBOWCTBA U MMPU3HAKY MPU PEIICHUN
3a1a4
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[ToBTOpEeHue, 0600IIeHE
3HAHUU

[ToBTOpEHUE
OCHOBHBIX ITOHSITUN U
METOI0B KypcoB 7 1 8
KJ1accoB, 0000IIIeHrE
3HAaHUU

PemiaTh 3a1a4u Ha TIOBTOPEHUE, WIUTIOCTPUPYIOLIUE CBA3U
MEXKY Pa3JIMYHBIMU YaCTsIMH Kypca

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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9 KVIACC

Haumenosanme paznena | Konmnuectso OcHoOBHOE OCHOBHBIE BUJIbI I€ATENBHOCTH 00YYArOIIUXCS
(Tembl) Kypca 4acoB COZIEp)KAHUE
Tpuronomerpusi. Teopembl 16 Omnpenenenue ®opmyMPOBaTh ONpeAeJIeHUsI TPUTOHOMETPUUECKUX
KOCHUHYCOB M CHHYCOB. TPUTOHOMETPUUYECKUX | (DYHKIHMM TYIBIX U MPSIMBIX yTJIOB.
Perenue TpeyroibHUKOB ¢yukuuii yriaos or 0° | BeIBOAUTB TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180°. dopmyiibl (c pannycoM OMUCAaHHOW OKPYKHOCTH).
IPUBEIECHUS. BeiBoauTs opmyJibl I BHIYUCACHUSA IIOLIAAEH
Teopema KOCHHYCOB, C MCII0JIb30BAHNEM TeopeM TPUroHoMeTpuu (hopmyna
TeopeMa CHHYCOB. IUIOLIAIM TPEYTOJIbHUKA Yepe3 JBE CTOPOHBI U YIOJl MEXY
Pemrenue HUMH, pOopMyIIa IJIOAAN YEThIPEXYTOIbHUKA YEPE3 €ro
TPEYrOJILHUKOB. JAUAroHaJIn U yroJj MCxXIy HI/IMH).
[IpakTHyecKoe PemaTh TpeyroibHUKY.
TIpHMEeHEHNe PemaTh npakTuyeckue 3aauu, CBOASIINAECS
JI0Ka3aHHBIX TEOPEM K HaXOKJEHUIO PA3JIMYHBIX JJIIEMEHTOB TPEYTOJIbHUKA
[Ipeobpa3oBanue moagoous. 10 [TonsiTne OcBauBaTh NOHSITHE PEOOPA3OBAHMS OJOOHS.
Merpuueckue 0 Mpeodpa3oBaHUU HccnenoBaTh OTHOLIEHUE IMHEWHBIX AJIEMEHTOB (DUTYP
COOTHOIICHUS o100usl. py MpeoOpa30oBaHUM MO00US.
B OKPY’KHOCTHU COOTBETCTBEHHBIE HaxoauTs npumMepsl og00us B OKpYyKaromiei
AJIEMEHTHI MOJAOOHBIX | JAEHCTBUTEIHHOCTH.
dburyp. BbIBOAMTH METPUYECKUE COOTHOIIEHUS MEXKIY OTPE3KAMU
Teopema XOp, CEKYIHUX U KacaTeNIbHBIX C UCIIOJIb30BAHUEM
0 POU3BEICHUU BIIMUCAaHHBIX YIJIOB U OJOOHBIX TPEYTOJbHUKOB.
OTPE3KOB XOPJ, PemaTs reoMeTpudeckue 3a1a4M 1 3aJ1a4M U3 pealbHON
Teopema ’KU3HU C UCTIOJIb30BAaHUEM TOJIOOHBIX TPEYTOJILHUKOB

83



0 MPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJipare
KacaTeJILHOM.
[Ipumenenue

B pEILICHUU
FeOMETPUYECKHUX
3a7a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHE
1 BEIYUTAHHC
BEKTOPOB,
YMHOKE€HHUE BEKTOpA
Ha YHCJIO.
duznyeckui u
r€OMETPUYECKUN
CMBICJT BEKTOPOB.
Pasnoxenune Bekropa
0 ABYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunatel
BEKTOPA.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €r0

Hcnosb30BaTh BEKTOPHI KaK HATIPABJIEHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUUECKHI (MIEpeMENIEHUE) U
¢bu3nueckuil (cuia) CMbICIbI BEKTOPOB.

3HaTh onpeneeHUss CyMMBI U PA3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOPA Ha YUCIIO, HCCJIeI0BATh
TreOMETPUIECKUN U (PU3NUECKUIA CMBICIIBI 3TUX ONIEPAIIHi.
PemaTh reomerpuyeckue 3aa4u ¢ UCIOJIb30BAHUEM
BEKTOPOB.

PackiiaabiBaTh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKaIsipHOE NIPOU3BEIECHUE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOMCTBA.

Bbruncjasitb cyMMy, pa3HOCTb U CKAJIIPHOE ITPOU3BEECHUE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHATH CKaJIsIpHOE MPOU3BEAECHHUE ISl HAXOKIECHUS
JUTUH U yTJIOB
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MIPUMEHCHUE
JIJ1SI HAXOXKJICHUS
JUTAH U YTJIOB.
Pemenue 3amau

C IOMOIIIBIO BEKTOPOB.

[IpumeHeHnne BEKTOpOB

JUTSI peIieHus 3a1a9
bu3uKu

JlekapTOBBI KOOpAMHATHI
Ha IIJIOCKOCTHU

JlexapToBbI
KOOPAMHATHI TOUEK
Ha IUIOCKOCTH.
YpaBHEHHE PAMOIA.
YpaBHeHue
OKPY’KHOCTH.
Koopaunatsl Touek
nepeceyeHus
OKPYHOCTH U
MIPSIMOM.

Meron koopauHaT
IIPY PELICHUU
F€OMETPUUYECKUX
3a71a4, MPaKTUYECKUX
3a/1a4

OcBauBaTthb NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPJAWHAT, AE€KaPTOBBIX KOOPJIAUHAT TOUKH.

BopiBOAUTH ypaBHEHUE IIPSIMON U OKPYKHOCTU. BoLaeasiTh
MOJIHBIA KBAJIpaT JUIsl HAXOKJICHHUS LIEHTpa U panyca
OKPY>KHOCTH 110 €€ YPaBHEHUIO.

Pemiath 3a7a4M Ha HAXOXKJIEHUE TOUYEK IEPECCUEHUS
MPSIMBIX U OKPYKHOCTEW C MOMOLIBI0 METOAa KOOPIUHAT.
Hcnoab30BaTh CBOMCTBA YyriI0BOro KO3 PUIMeHTa npsaMoin
IIPU PELICHUH 3a1a4, U1 ONPEAEIICHUS PACIIONIOKEHUS
IIPSIMOM.

IIpuMeHsTh KOOPIUHATHI IPU PELICHUHA TEOMETPUUECKHUX U
MIPAKTUYECKUX 3a]1a4, U1l HOCTPOECHUS MaTEMAaTHIECKUX
MojieNiel pealbHbIX 3a7a4 («METO] KOOPIUHATY).
IMosb30BaThCA U1 TOCTPOCHUS U UCCIICTOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMMTBHCS C MCTOPHUE PA3BUTHUS TEOMETPUN
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[IpaBuiibHBIE
MHOT'OYT'OJIbHUKH.
J[mMHa OKPY>KHOCTH U
IJI0IIAAb Kpyra.
Brraucnenue niomagei

[IpaBunbHBIE
MHOT'OYT'OJIbHUKH.
Yucio n. {nuaa
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Panunannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CErMEHTa

®opMyMPOBaThH OINpPEACIICHUE MTPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX AJIEMEHTHI.

IToab30BaTHCS TOHITHEM JJINMHBI OKPYKHOCTH, BBCJICHHBIM

C TIOMOIIbIO TPAaBWJIbHBIX MHOT'OYT'OJIbHUKOB, ONPeAeJATh
YUCIIO T, JUIMHY YT U PaJMaHHYIO0 MEpy yria.
IIpoBoauTh mepexoja oT paaraHHON MEpHI yria

K TPaJlyCHOW 1 Ha00OPOT.

OmnpeneasiTe Iwiomaab Kpyra.

BoiBoauTh popMyabl (B rpagyCHON U paiiaHHON Mepe)
JUTSL TAH YT, TUIOIIa/Iel CEKTOPOB U CETMEHTOB.
Boeruucasite miomaan Guryp, BKIOYAIOIIUX YJIEMEHThI
OKPYXHOCTH (KpyTa).

HaxoauTh miomanm B 3aj1a4ax peaabHOU KU3HU

J_—[BI/I)KEEHI/IH INIOCKOCTH

[ToHsiTHE O NBUYKEHUU
IUIOCKOCTH.
[TapannenbHbIi
MIEPEHOC, TOBOPOT
[Ipumenenue

MIPY PENIEHUHN 3a7a4

Pa30upaTh npuMepsl, WILTFOCTPUPYIOIIUE MTOHATHS
JIBHKEHUSL.

@ opMyIHPOBATH OIIPEACICHUS APAILIECIBHOIO IIEPEHOCA,
II0BOPOTA U OCEBOM CUMMETpUU. BBIBOAUTH UX CBOMCTBA,
HAXOAMTh HENIOABUKHBIE TOUKHU.

HaxoauTh HEHTPBI 1 OC CHUMMETPUI IPOCTEUIINX UTYP.
IIpuMeHATH MapajuIeNbHbIN IEPEHOC U CUMMETPUIO TIPU
pEeLlIeHUN F€OMETPUUECKHX 3a/1ad (pa30upaTh IpUMEpHI).
Hcnosb30BaTh U1 MIOCTPOEHUS U HCCIIETOBAHUI

1IU(POBBIE PECYPCHI

[ToBTOpEeHue, 00001IeHME,
cucTeMaTu3anus 3HAaHUU

IToBTOpenue
OCHOBHBIX MTOHATUHU U

OnepupoBath NOHATUAMU: PUTYpA, TOUKA, IPSIMas, yrod,
MHOT'OYT OJIbHUK, PaBHOOEIPEHHBI U PABHOCTOPOHHUI
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METOI0B KypcoB /—9
KJIaCCOB, 0000IIIeHIE
Y CUCTEMAaTHU3aLMs
3HAHUU.
[Ipocrenmue
F€OMETPUUYECKHUE
buUrypsl 1 UX
cBoucTBa. M3Mepenue
F€OMETPUYECKUX
BEJIMYMH.
TpeyronbHUKM.
[TapannenbHbIE 1
MIEPIICHIUKYJISIPHBIC
NpsIMBIE.
OKpyXHOCTB U KPYT.
['eomerprueckue
MOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Brniucannsie u
ONMCaHHbIC
OKPY>KHOCTH
MHOT'OYT'OJIbHUKOB.
[Ipsimas u
OKPY>KHOCTb.
YeTbIpEXYroJbHUKY.
Bniucannsie

TPEYTrOJbHUKH, IPAMOYTOJIbHBIN TPEYTOJIbHUK, MENAHA,
OHMCCEKTpHCa U BBICOTA TPEYTOJIbHUKA, TapajIEIorpamm,
pOMO, IPSIMOYTOJILHUK, KBaJIpaT, Tpanelus; OKpy>KHOCTb,
KacaTeJbHas; paBEHCTBO U Mog00ue Gpuryp,
TPEYrOJbHUKOB; NAapAJIEIBHOCTD U MEPIEHANKYIIPHOCTD
MPSIMBIX, YT'OJl MEXKY IPSIMBIMHU, CHMMETPHUS OTHOCUTEIIBHO
TOYKH U NPSMOW; JINHA, PACCTOSIHUE, BEJIMYMHA YTJIa,
IO b, IEPUMETP.

Hcnonb3oBaTh GopMyJIbI: IEPUMETPA U IUIOIIAN
MHOT'OYT'OJIBHUKOB, JUIMHBI OKPY>KHOCTH U TUIOLIAU KpyTa,
00bEMa MPSIMOYTOJIHLHOTO MapaJuIeTIeIUIe 1a.
OnepupoBatb NOHATUAMM: TIPSIMOYTOJIbHAsA CUCTEMA
KOOpPJMHAT, BEKTOP; UCIMOJIb30BATh 3TU TOHATHS JIJIS
IIPEICTABIICHUS JAHHBIX U PELICHMS 3a7a4, B TOM YHUCIIE

U3 IpYyruX y4eOHbIX MPEIMETOB.

PemiaTp 3a1a4m Ha NOBTOPEHHUE OCHOBHBIX ITOHATHH,
WJUTFOCTPALIMIO CBSA3EN MEXAY pa3IMYHbIMU YaCTSIMU Kypca.
BeiOupath MeTox 715 peIIEHUs 3a/1a4u.

Pematp 3a1a4u 13 NOBCETHEBHOM KU3HU

87



Y OMMCAHHBIE
YETHIPEX YT OJIbHUKH.
Teopema [Tudaropa u
HayaJia
TPUTOHOMETPUH.
Petienne obuumx
TPEYTOJIbHUKOB.
IIpaBuibHbBIE
MHOT'OYT OJIbHUKH.
[IpeoOpazoBanus
IUIOCKOCTH.

JBwxenus. [Togooue.

Cummerpust.
[Imomans.
Brruucienue
romaen. [lnomann
MOT00HBIX (UTYP.
JlekapTOBBI
KOOPJIMHATHI Ha
IJIOCKOCTH.

Bexkropsr

Ha TUIOCKOCTHU

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTUKA» B 7-9 KIIACCAX

HOACHUTEJIbBHAA 3AIINCKA

B coBpemennom mudpoBoM MHUpE BEPOATHOCTh M CTATHCTHKA NMPHOOPETAIOT BCE
OO0JIBIIYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS IPAKTUUECKUX MPUIIOKEHUM, TaK U UX POJIH
B 00pa3oBaHHH, HEOOXOIUMOM KaXXIOMY 4YeloBeKy. Bospacrtaer umcino mpodeccuit,
Ipy OBJAJCHUM KOTOPBIMH TpeOyeTcs Xopoinas ©Oa3oBas MOATOTOBKA B 00JacCTH
BEPOSATHOCTH M CTATUCTHKH, TaKas MOJATOTOBKA Ba)KHA JIJISl POIOJDKEHUST 00pa30BaHus U
JUTSl YCTICIITHOM MPOQECCUOHATILHON Kapbephl.

Kasxprit 4eoBek MOCTOSTHHO IPUHUMAET PEIICHUS Ha OCHOBE UMEIOIITUXCS Y HETO
JTaHHBIX. A i1 00OCHOBAHHOTO TPHUHSTHS PEIICHUS B YCIOBHUSX HEJOCTATKa WITU
n30bITKa HMHPOpMAIMM HEOOXOAMMO B TOM YHCJIE XOpOIIO CPOPMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUYECKOE MBIIIUICHHUE.

NMeHHO 1103TOMY OCTpO BCTalla HEOOXOAUMOCTh c(pOpMUPOBATH Y 00yHaIOLTUXCS
(GyHKIIMOHATBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0O B ceOsS B KauecTBE HEOTHEMIIEMOM
COCTaBIIAIONICH yYMEHHE BOCIPMHUMATh M KPUTHUECKH aHAIM3UPOBATH HMHPOPMAIIUIO,
MIPEICTABJIICHHYIO B Pa3IMYHBIX (popMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
pPEATbHBIX TPOIIECCOB U 3aBUCUMOCTEH, MPOU3BOAHUTH IMPOCTEHUINNE BEPOSITHOCTHHIE
pPacy€rThl.

3HAaKOMCTBO B Y4€OHOM KypCc€ C OCHOBHBIMU MPHUHIUIAMH cOOpa, aHaiM3a W
NpeCTaBICHUA MJAaHHBIX W3 Pa3NIW4HbIX cdep KU3HM O0IIecTBa W TOCyAapcTBa
npuoOmaer oO0ydyalwmuxcss K OOIIeCTBEHHbIM HHTepecaMm. l3ydeHwe oOCHOB
KOMOWHATOPUKHM pa3BHBAeT HABBIKM OpraHm3aluu repebopa W moacyéra ducia
BApUAHTOB, B TOM YHCJI€ B TPUKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAaMH TEOpPUHU
rpadoB co3maér MareMaTHYecKuil ¢GyHAaMeHT i (popMHpOBaHHS KOMIETCHIIUN
B obmactu wHPOpPMATUKH W IUGPOBBIX TexHOJOTWH. [Ipum W3ydeHUM CTAaTUCTHUKUA U
BEPOATHOCTH OOOTaIlaloTCs MPEACTABICHHUSI OOYYaIOlUXCS O COBPEMEHHOW KapTHUHE
MHUpPa U METOJaxX €ro UcCleqoBaHus, (OpMUPYETCS MOHUMAHUE POJIM CTAaTUCTUKU Kak
MCTOYHMKA COIMAJIBHO 3HAYMMOW WHGOpPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBercTBUU C JaHHBIMH LIETSIMU B CTPYKTYpe MpOrpamMMbl y4eOHOTO Kypca
«BeposATHOCTh M CTaTUCTHKA» OCHOBHOT'O 00IEro 0Opa3oBaHus BbIACIECHBI CIEAYIOIINE
cofiepkarenbHO-MeTonnueckne nuHuu: «lIpemcraBieHne MaHHBIX W OMHCATEbHAS
CTaTUCTHKa», «BeposSTHOCTBY, «DJIEMEHThl KOMOMHATOPUKW», «BBeieHue B TeOopHIo
rpadoB».

Conepxxanue nunun «lIpencraBieHre MaHHBIX W ONKCATENbHAs CTATUCTUKA»
CIIy’)KUT OCHOBOHU i1 POPMHUPOBAHUSI HABBIKOB Pa0OThI ¢ MH(GOPMALIMEH: OT YTCHUS U
UHTEpHIpeTanuu WHOOpPMAIMK, NPEACTABICHHON B TaOJuIaXx, Ha JAuarpaMmax u
rpadukax, g0 cOopa, MNpPEACTaBICHUS M aHajdu3a JaHHBIX C UCHOJIb30BAHUEM
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CTAaTHUCTUYECKUX XapaKTEPUCTUK CPEAHHX U pacceuBaHus. Paboras ¢ maHHBIMH,
oOyvarouiyecs: ydaTcsi CUMTBIBaTb M HMHTEPIPETUPOBATH JIaHHBIE, BBIJBUIATb,
apryMEHTUPOBATh U KPUTUKOBATh MPOCTEUIINE TMIIOTE3b], PA3MBIIUIATH HAJ (DAKTOpaMH,
BBI3BIBAIOIIMMU W3MEHUYMBOCTb, M OLEHUBaTh HUX BIUSHHUE HA paccMaTpUBaeMble
BEJIMYUHBI U MTPOLIECCHI.

NHTYyUTHBHOE MpENCTaBICHUE O CIY4YalHOW W3MEHUYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAEHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOW ISl M3YYEHUS
TEOPHUH BEPOATHOCTEMN. boJplIoe 3HaUeHne UMEIOT MPAKTUYECKUE 3aJaHus, B YACTHOCTH
OTBITHI C KJIIACCHYECKUMH BEPOATHOCTHBIMHU MOJIEISIMHU.

[TonsiTHE BEpOATHOCTH BBOJUTCS KaK Mepa IMpaBIoNogo0usl CIy4yalfHOro COOBITHS.
[Ipu nzyyenun yueOHOro Kypca oOydarommecs: 3HAaKOMSTCS ¢ IPOCTEHITUMU METOAAMU
BBIUMCJICHHUSI BEPOSITHOCTEH B CIy4YallHBIX SKCIEPUMEHTaX C pPaBHOBO3MOKHBIMU
AJIEMEHTApHBIMU HCXO/aMHU, BEPOATHOCTHBIMU 3aKOHAMH, IO3BOJSIOLIMMU CTaBUTh U
pemiaTh 6osee cIoXKHbIE 3a1aul. B yueOHbIN Kypc BXOIAT HadajbHbIE MPEICTaBICHUS
O CIIy4alHbIX BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTHKAX.

B pamkax ydeOHOro Kypca OCYHIECTBIS€TCS 3HAKOMCTBO OOYyYarOIIHUXCS
C MHOYKECTBAaMH M OCHOBHBIMM OIl€pallMsIMM HaJ MHOXKECTBAMH, pPaccMaTpUBAIOTCA
OpUMEpPbl TNPUMEHEHHS Uil pEleHus 3aJady, a TakKe HCIOJb30BaHUS B JIPYTUX
MaTeMaTUUYECKUX KypcaxX U y4eOHbIX MpeIMETax.

B 7-9 knaccax uzydaercst yueOHbIN Kypc «BepOsITHOCT M CTAaTHUCTHUKAY, B KOTOPHBIi
BXOJAT pazaensl: «lIpencraBneHuve JaHHBIX M ONUCATeNbHAs  CTAaTHCTHUKAY,
«BepoaTHOCTBY, «1eMeHThl KOMOMHATOPUKNY, «BBeneHre B TeOpHI0 rpadoBy.

OOmee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX JUIsI HM3ydyeHUs Y4ueOHOro Kypca
«BeposiTHOCTh M cTaTucTHKay, — 102 vaca: B 7 kiacce — 34 vaca (1 gac B Hemeno),
B 8 kimacce — 34 gaca (1 gyac B Hexeno), B 9 kimacce — 34 Jaca (1 yac B HeJeni0).

COILEPXAHUE OBYYEHMUA
7 KIIACC

[IpencraBnenre naHHBIX B BUAE TaOMuL, auarpamMm, rpadukoB. 3aroyIHEHHUE
Ta0HI], YTEHHE U MOCTPOCHUE JAHArpaMM (CTOJIOUKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Urenne rpaukoB peanbHbIX MpoleccoB. M3BneueHne nHPopMauuu U3 auarpamm u
Ta0JINL, UCTIOJIb30BAHUE U UHTEPIPETALUs JaHHbIX.

OnucarenpHas CTaTUCTUKA: CpeaHee apupMeTH4ecKoe, MeEAHaHa, pa3Max,
HauOoIbllIee 1 HAMMEHbLIEE 3HaYeHHsI HA0Opa YUCIIOBBIX AaHHbIX. [IpuMepsl ciayuaiiHon
W3MEHYUBOCTH.

CnydaliHbIN SKCIIEPUMEHT (OMBIT) U ciydaiiHoe coObITHE. BeposTHOCTh M YyacToTa.
Ponb MaioBEpOSTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJE U B OOIIECTBE.
Mosnera 1 urpajibHast KOCTb B TEOPUU BEPOSATHOCTEN.

I'pad, Bepuimna, pedpo. Crenens BepmnHbl. Yucno pédep U cyMMapHasi CTeneHb
BepuinH. [Ipencrasnenue o cBa3Hoctu rpada. Llenu u nukisl. [lytu B rpadax. O6xox
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rpada (ditepoB myth). I[IpencraBnenne 06 opreHTHpOBaHHOM Tpade. Pemenne 3amau
C TIOMOIIBIO IPadoB.

8 KJIIACC

[IpencraBnenue JaHHBIX B BUE TAOJIHILI, JUArpaMM, rpadrKoB.

MHO0X€eCTBO, 3JIEMEHT MHOXECTBA, IIOAMHOKECTBO. Onepanuy HaJl MHOKECTBAMM:
o0ObeAMHEHNE, TepecedueHue, nonoyiHeHre. CBOMCTBa olepanui HaJ, MHOXECTBAMMU:
IIEPEMECTUTENIBHOE, COYETATEIbHOE, PACTIPEAEINTENBHOE, BKIKOYeHu. Vcnons30Banne
rpaduueckoro MpeACTaBICHUS MHOXKECTB [Jisi ONMCAHMS peajJbHBIX MPOLIECCOB U
SBJICHUH, IIPU PELICHUU 3aa4.

N3mepenne paccenBaHusl JAaHHBIX. Jlucnepcss W CTaHIAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMmma paccerBaHusl.

DneMeHTapHble COOBITUS cayyaiiHoro ombita. CinydaitHbie coObITHs. BepostHocTu
coObITUH. ONBITBI ¢ PaBHOBO3MOKHBIMHM 3JIEMEHTapHbIMH COOBbITHSIMU. CiaydailHbIN
BbIOOp. CBS3b MEXAY MaJIOBEPOSITHBIMA M MPAKTUYECKH JTOCTOBEPHBIMH COOBITHSIMU
B IIPUPO/IE, OOILIECTBE U HAYKE.

HepeBo. CBOMCTBA JEPEBBEB: €AWHCTBEHHOCTHh MYTH, CYIIECTBOBAHHME BHCSIYEHN
BEPILIMHBI, CBSA3b MEXJIY UYHUCIOM BepIIMH U 4ucioMm pédep. IlpaBmiio ymHOXeHUS.
Pemenue 3aau ¢ nomonibio rpagos.

[IpotuBomnonoxHueie coobiTud. uarpamma Diinepa. OObeAMHEHUE U TTEPECEUCHHE
coObrTuii. HecoBmecTHbie coObiTHs. DopMmyrna CIOKEHUS BEPOATHOCTEH. Y CIIOBHAs
BeposTHOCTh. [lpaBuno ymHoxenus. HesaBucumbie coObiTus. IlpencraBineHue
DKCIIEpUMEHTAa B BHJAE JnepeBa. PelieHne 3amad Ha HaXOXKIECHHE BEPOSATHOCTEU
C IOMOILBIO J€PEBA CAYYANMHOI0 HKCIIEPUMEHTA, JUarpamm Jiliepa.

9 KVIACC

[IpencraBienrie AaHHBIX B BUE TaOJUIl, JUarpaMM, rpadukoB, UHTEPIPETAIHS
TaHHBIX. UTEeHUE ¥ TOCTpOCHHE TaOIuIl, IUarpamMmm, TpaduKoB MO PEaTbHBIM JaHHBIM.

ITepecranoBku u dakrtopuan. CoderaHuss U YUCIO coueTaHUM. TpeyroabHUK
[Tackains. Pemenue 3a1ay ¢ MCHOJIb30BAHMEM KOMOMHATOPUKH.

['eomerpuueckass BeposTHOCTh. CnydallHbI  BBIOOp TOYKM U3 (UTYpBI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 AYT'UM OKPYKHOCTH.

UcnsiTanne. Ycnex u Heynada. Cepus ucnblTaHuid 10 nepBoro ycmnexa. Cepus
ucneiTanuil bepaymiu. BeposTHOCTH cOOBITHIA B cepuu UcCTibITaHU bepHyuin.

CnyvailHas BeIWYMHA W paclpelieieHHe BeposTHOCTEW. MaremaTuueckoe
oXxuzaHue U aucnepcus. [Ipumepsl MaTEMaTUYECKOrO OKUJIAHUSA KAK TEOPETUYECKOT O
CpPEOHEro 3HAYCHUS BEIWYHUHBbL. MaTEeMaTU4ECKOE OKUJAHUE W JUCTIEPCUS CIy4alHOU
BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUM UCIIBITAaHUN bepryiumy.

[TonsiTue o 3akoHe OonbuX yrcen. M3mMepenne BepoITHOCTEH ¢ TOMOIIIBIO YacTOT.
Pounb 1 3HaueHne 3aK0HA OONBUINX YUCEN B IPUPOAE U OOIIECTBE.
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INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC pE3yJabTAaTHl OCBOCHHUS MPOTPAMMBI YYEOHOro Kypca K KOHILY
oOyueHus B 7 Kjacce:

Yurate wuH(OpManMio, TMPEACTABICHHYI0 B TalnMIax, Ha Juarpammax,
IPEACTaBIISATH JaHHBIC B BUIE TaOJUII, CTPOUTH IMarpaMMBbl (CTOJIOMKOBBIE (CTOIOYATHIC)
Y KPYTOBBIE) [10 MACCUBAaM 3HAUYECHHIA.

OnuceIBaTh U MHTEPIIPETUPOBATH peajbHbIC YHCIOBBIE JAHHBIC, MPEIACTaBICHHbIC
B Ta0nMIax, Ha AUarpammax, rpadukax.

Hcnonp30BaTh A1 ONMUCAHUS JTAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKU: CPEIHEE
apumeTniyecKkoe, MeJlnaHa, HandoJbIIEE U HAMMEHBIIIEE 3HAUEHUS, pa3Max.

Nwmetp npeacTaBieHre o cliy4ailHOW M3MEHYUBOCTH Ha pUMepax LeH, GU3NIeCKUX
BEJIMYMH, AHTPOMOMETPUYECKHUX JIaHHBIX, UMETh MPEACTABICHHE O CTATUCTHYECKOM
YCTOWYHUBOCTH.

[IpenmeTHBIC pE3yabTATHl OCBOSHHUS MPOTPAMMBI Y4EOHOrO Kypca K KOHILY
oOyJeHus B 8 kjacce:

N3Bnekats u peoOpa3oBeIBaTh UHQPOPMAIKIO, TIPECTABICHHYIO B BHUJIC TaOJHII,
auarpamm, rpauKoB, MPEACTaBISITh JaHHBIE B BUJIC TaOUII, JUArpaMM, TpauKOB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEN: CPEAHUX 3HAUEHU
1 MEp paccerBaHus (pa3Max, TUCIIEPCUs M CTaHIApPTHOE OTKJIOHEHHE).

HaxomuTh YacTOTHI YHCIOBBIX 3HAYEHHH M YacCTOThI COOBITHH, B TOM 4YHCIE
10 pe3yJIbTaTaM U3MEpPEHUM U HaOJIOICHUI.

HaxoauTte BeposTHOCTU cCly4alWHBIX COOBITUHA B OMbITaX, 3HAasi BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITAX C PABHOBO3MOXXHBIMHU 3JIEMCHTAPHBIMH
COOBITHUSIMH.

Ucnons3oBaTe rpaduueckue MOJETU: JIEPEBO CIy4alHOTO OSKCIIEPUMEHTA,
IyarpaMmbl Dilliepa, YUCIIOBas MpsMas.

OnepupoBaTh MOHATUSIMU: MHOXKECTBO, MOJIMHOKECTBO, BBIMOJHATH OINEpaIU
HaJl MHOKECTBaMU: 00bEIUHEHUE, TIepeceUeHuE, TOMOTHEHNE, TePEUUCTIATh AJIEMEHTHI
MHO>ECTB, IPUMEHSATh CBOMCTBA MHOMKECTB.

Ucnonw3oBaTh rpaduyeckoe MPeaCTaBICHUE MHOXKECTB W CBSI3€H MEXIY HUMHU
JUI ONMCAHUS MPOLECCOB W SIBJICHUM, B TOM YHCJIE MPU PEIICHUM 3aJ1a4 U3 JIPYTUX
y4eOHBIX TTPEAMETOB U KYpPCOB.

[IpenMerHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl Y4ye€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

N3Bnekats u mpeoOpa3oBbiBaTh MHGOPMALIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BUJAE TaOnuil, Auarpamm, rpadukoB, TPEJCTaBIATH JaHHBIC B BHJIEC
TaOJuUII, JUarpamm, rpauKos.
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Pematb  3amaum OpraHM30BaHHBIM  [EpeOOpPOM  BapUAHTOB, a  TaKXKe
C UCTOJB30BAHNEM KOMOMHATOPHBIX MPABUI U METOOB.

Hcnonb30BaTh OnucaTeNbHbIE XapaKTEPUCTUKH 11 MACCUBOB YUCIIOBBIX JAHHBIX,
B TOM YHCJIE CPEJIHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYE€HUW W YACTOTHI COOBITHS, B TOM YHUCJE TMOJb3YSCh
pe3yabTaTamMu NPOBEAEHHBIX U3MEPEHUN U HAOI0ICHUI.

HaxoauTe BepOsATHOCTH CydyaHBIX COOBITUN B MU3YUYEHHBIX OMBITaX, B TOM YHCIIE
B OIBITaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU, B CEPHUSX HUCIBITAHHUMA
J10 TIEPBOIO yCIeXa, B CEPUAX UCIBITAHUN bepHyum.

Nwmeth npencraBieHne o0 CIy4ailHON BEIMYMHE U O PACIIPE/ICIICHUN BEPOSITHOCTEM.

Nmers mpeacTaBieHWE O 3aKOHE OOJBIIMX YHCENT Kak O MpPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YallHOW HM3MEHUYMBOCTM M O POJIM 3aKOHA OOJIBIIMX 4YHUCEN
B IIPUPOJI€ U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KonuyectBo OcHOBHOE coaiepKaHue OCHOBHBIC BUIBI JACITEIBHOCTH 00 yJAIOIIAXCS
(Temml) Kypca 4acoB
[IpencraBieHue 1aHHBIX 7 [IpencraBiieHne TaHHBIX OcBanBaTh cNOcoObI NPE/ICTABICHUS

B Tabnuiax. [Ipaktuueckue
BBIYHCIICHUS 110 TAOJIUYHBIM
JNaHHbIM. V3BIeueHune u
WHTEpHpeTanus TaOIMIHbIX
naHHbIX. [IpakTrueckas
pabota «Tabauib».
['panueckoe
MPEICTABIICHUE TAHHBIX

B BHJI€ KPYTOBBIX,
CTOJOMKOBBIX (CTOIOYATHIX)
auarpamm. UteHue u
MOCTPOCHHUE TUATrPAMM.
[Ipumeps! nemorpaduyeckux
ArarpaMM.

[IpakTuueckas pabora
«Jlnarpammbi»

CTaTUCTUYECKUX JAHHBIX U YMCIIOBBIX MACCHBOB
C TMOMOIIBIO TAOJIUI] ¥ TUarpaMM C UCIIOJIb30BaHUEM
aKTyaJIbHBIX M BaXKHBIX JaHHBIX (IeMorpaduueckue
JAHHBIE, IIPOU3BOACTBO NPOMBIILIEHHON U
CEJIbCKOXO3SIIICTBEHHOM POAYKLIUU, OOIIECTBEHHbIE
U IPUPOJIHBIE SIBJICHUA).

H3yuatb MeTOaBI pabOTHI C TAOTMYHBIMU U
rpa@uuecKuMU pe/ICTaBICHUSIMH JTaHHbBIX

C MIOMOIIBIO HU(POBBIX PECYPCOB B X0OJI€
PAKTUYECKUX padboT

OmnucarenbHas CTaTUCTHKA

YucnoBsie HaOopwl. CpenHee
apru(MeTHIECKOE.
Menuana yrcioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOU HaOOP, Mepa
IEHTpaJIbHOM TeHACHIIMU (Mepa [IEHTpa), B TOM YHCIIC
cpennee apupMeTHIECKOE, MEUaHa.
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VY CcTOMYUBOCTH MEJTMAHBI.
[IpakTuueckas padora
«CpeHne 3Ha4eHUs.
Hawnbonbliiee 1 HauMeHbIIIEE

3HAYECHUS YUCTIOBOTO Habopa.

Pasmax

OnucpIBaTh CTATUCTUYECKUE JTAHHBIE C TOMOIIbIO
cpeaHero apupMeTHIecKoro U MeAnanbl. Pemars
3aauu.

H3yuaTth cBoiicTBAa CpEIHNX, B TOM YHCIIE

C TIOMOIIBI0 TU(POBBIX PECYPCOB, B XO/IE
NPaKTHYECKUX padoT.

OcBauBaTh NOHATHS . HAUOOJBIIIEE M HANMEHBIIIEE
3HAYEHHS YMCIIOBOTO MacCHBa, pa3Max.

PemaTh 3a1a4u Ha BEIOOp crioco0a OMMCAaHUS
JAHHBIX B COOTBETCTBHH C MIPUPOAON TaHHBIX U
EJISIMA UCCIICTOBAHMSI

CnyuaiiHasi U3MEHYUBOCTD

CiyyaiiHast U3BMEHYHMBOCTh
(mpumepsl). Yactora
3HAYEHUU B MACCUBE
naHHbIX. [ pynnupoBka.
I'ucrorpaMmsl.
[IpakTuueckas pabora
«Cry4aiiHasi I3MEHYUBOCTb»

OcBauBaTh NOHATHS . YACTOTA 3HAYCHUN B MAaCCHUBE
JIAHHBIX, TPYNIHUPOBKA JJAHHBIX, TUCTOTpaMMa.
CtpouTh 1 aHAJIU3UPOBATH I'MCTOTPAMMBI,
noAOMpAaTh NOAXOAIIMHN Al TPYIIIUPOBKH.
OcBauBath rpaduyeckue MpeaCcTaBICHUs Pa3HbIX
BUJIOB CIIyYaHOW U3MEHUYUBOCTH, B TOM YHCIIE

C IOMOIIBIO MU(PPOBBIX PECYPCOB, B X0/
MPaKTHYECKON pabOThI

Brenenue B Teopuio rpados

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amaun

¢ momorsto rpada. CreneHnb
(BaJIEHTHOCTH) BEPIITHHBI.
Yucio pédep u cymmapHas
CTereHb BepiuH. Llenps u

OcBauBath noHsiTUs: Tpad, BepmmHa rpada, pedpo
rpada, cTerneHpb (BaJICHTHOCTh BEPIIUHBI), 1IETh U
LUKJL.

OcBauBaTh NOHATHS . ITyTh B rpade, SHUIepoB NyTh,
o0xon rpada, OpHeHTUPOBAHHBIN rpad.

PemiaTh 3a1a4u Ha IOUCK CYMMBI CTEIICHEN BEPILINH
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k. [yt B rpade.
IIpencraBieHue o CBA3HOCTH
rpada. O6xon rpada
(21inIEepOB MyTH).
IIpencrasienue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck o0xoaa rpada, Ha MOUCK MyTeH

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c0COOBI TIPEACTABICHUS 3a7a4 U3 Kypca
anreOppl, FEOMETPUU, TEOPUH BEPOSITHOCTEH, IPYTUX
OpeIMETOB C MOMOLIBIO rpadoB (KapThl, CXEMBI,
AJIEKTPUYECKHE LIETH, (YHKIIMOHATbHbBIE
COOTBETCTBHUSI) Ha IIpUMeEpax

BeposTHOCTh 1 yacToTa
CIIy4aHOT'O COOBITHS

Ciny4ailHblil ONBIT U
Clly4yaiiHOE COOBITHE.
BepositHOCTh M yacToTa
coObITHs. Ponb
MaJIOBEPOSITHBIX U
MPaKTHUYECKHU IOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oO1iecTBe. MoHeTa u
UTpabHAs KOCTh B TEOPHUH
BEPOSATHOCTEH.
[IpakTuueckas pabora
«YacTora BhINMaIeHUs OpJiay

OcBauBaTh NOHATHS : CIIyYaWHBIN ONBIT U
ciiy4yailHoe COOBITHE, MAaJIOBEPOSTHOE U IPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

H3yuaTh 3Ha4MMOCTH MaJIOBEPOSITHBIX COOBITUI

B IIPUPOJIE U OOILECTBE Ha BaXKHBIX MPUMeEpax
(aBapuM, HECUACTHBIE CITy4Yau, 3al1Ta IEPCOHATIbHON
UHpOpMaIuy, epeaya JaHHbIX).

N3yuyaTh poiib KIaCCUUECKUX BEPOATHOCTHBIX
Mojieniel (MOHeTa, urpajibHasi KOCTh) B TEOPUU
BEPOSTHOCTEH.

Ha0uaronaTh 1 M3y4aTh 4acTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCJIE C TTOMOIIBIO IHU(PPOBBIX
pPECypcoB, B X0/ie MPAKTUYECKON pabOThI

O0001IeHnE,
CHCTEMATHU3ALs 3HAHUI

[IpencraBineHue qaHHBIX.
OnucarenbHasi CTATUCTUKA.
BeposTHOCTB ciiydallHOT O
COOBITHSA

IToBTOPATHL N3y4EHHOE U BBICTPAUBATh CUCTEMY
3HaHUU.

PemiaTh 3a1auM Ha NPEICTABICHUE U ONKMCAHUE
JAHHBIX C MOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cykaaTh NpUMepPbI CITYIaitHBIX COOBITHH,
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MaJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX
CITyJailHBIX COOBITHIA, UX POJIU B TIPUPOJIC U JKU3HU
YeJnoBeKa

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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8 KJIACC

Crny4aitHasi ©3MEHYUBOCTb.
Cpennue 4rcioBoro Hadopa.
Cny4aitHbie COOBITHSI.
BepositHOCTH M 4acTOTHI.
Kiaccuueckne monenu
TEOPUH BEPOSITHOCTEM:
MOHETa U UrpajibHasi KOCTh

HaumenoBanue paznena |KonuuectBo OCHOBHOE cOAEpKAHNE OcHOBHBIE BUJIBI JEATENBHOCTH 00yUYAOLIUXCS
(Tembl) Kypca 4acoB
[ToBTOpEHUME KypCa 4 IIpencraBneHne naHHBIX. IHoBTOPATH N3YyUYEHHOE U BBICTPAUBATH CUCTEMY
7 knacca OnucarenbHasi CTaTUCTHUKA. 3HAHUU.

PemiaTh 3a1auM Ha NpeICTABICHUE U ONUCAHUE
JTAHHBIX C MOMOILBIO U3YYEHHBIX XapAKTEPUCTHK.
PemaTtp 3a1a4u Ha NpeICTaBIECHUE TPYIITMPOBAHHBIX
JTAHHBIX U OTMCAHUE CIyYaHON U3MEHUYHBOCTH.
PemaTh 3a1aum Ha ONpeIeICHUE YaCTOThI
CIIy4aiHbIX COOBITHIA, 00CYKIEHUE TPUMEPOB
CIIy4alHBIX COOBITUI, MAJIOBEPOSTHBIX U
MPAKTUYECKU JTOCTOBEPHBIX CITyUYalHBIX COOBITHIH, X
pOJIM B IPUPO/IE U )KU3HU YETOBEKA

OmnucarepbHas CTaTUCTHKA.
PaccenBanne qaHHBIX

Otkiionenus. Jucnepcus
YHCJIOBOro Habopa.
CraHgapTHOE OTKJIOHEHHE
YKICIIOBOTrO Habopa.
JlnarpaMmebl paccerBaHUs

OcBauBaTh NOHATHUSA: JUCIIEPCUS U CTAHIAPTHOE
OTKJIOHEHME, UCTIOJIb30BATh 3TU XapaKTEPUCTUKH
JUISL OIIMCAHUS pacCEUBaHUsl 1aHHBIX.

BoiaBUraTh runore3bl 00 OTCYTCTBUH WU HATTMIUHU
CBSI3M 1O IMarpaMMaM pacCErBaHMUS.

CTpoutb 1uarpaMMbl paCCEMBAHUS TI0 UMEIOIITUMCS
JIAHHBIM, B TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEPA
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MHuoxecTBa

MHOKECTBO, HOAMHOKECTBO.
Onepanuu Hax
MHO>KECTBaAMHU:
o0BeAMHEHHE, TIEpeceUCHHE,
JOTIOJIHEHUE.

CaoiicTBa onepauui

HaJl MHOYKECTBAMU:
MEPEMECTUTENBHOE,
COYETaTEeIbHOE,
pacnpeenuTeNbHOE,
BKJIFOYEHMUSI.

['pacnueckoe
NpeCTaBICHUE

MHOECTB

OcBauBaThb NOHSATHSA . MHOXXECTBO, DJIEMEHT
MHO>KECTBa, MOJMHOKECTBO.

BbInoJHATH Onepanuu HaJl MHOKECTBAMU::
o0beIMHEeHHE, TIepeceYeHue, JOTOTHEHHUE.
Hcnonb30BaTh CBOMCTBA: TIEPEMECTUTEIIBHOE,
COYETATENIbHOE, PACIIPEAETUTEIbHOE, BKIIOUCHUS.
Hcnoab3oBaTh rpadguyeckoe npeacTaBicHue
MHO>XXECTB P OMUCAHUU PEATIBHBIX MPOLIECCOB U
SIBJICHUM, TIPY PEIICHUH 33]1a4 U3 IPYTUX YIEOHBIX
MPEIMETOB U KYpCOB

BeposTHOCTH Ciy4aiiHOro
COOBITHS

DnemMeHTapHbIe COOBITHS.
Cny4aitHbie COOBITHSI.
biaronpusitcTByromue
AJIIEMEHTApPHBIE COOBITHS.
BepositTHOCTH COOBITHIA.
OMBITHI ¢ pPABHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITUSMHU.
CrnyualiHbIii BEIOOD.
[IpakTuueckas pabora
«OTBITHI

C PaBHOBO3MOKHBIMHU

OcBauBaTh NOHATHS: DJIIEMEHTapHOE COOBITHE,
cily4ailHOe COOBITHE KaK COBOKYITHOCTb
0JIaroNpUsATCTBYIOLIUX JIIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE HJIEMEHTAPHbIE COOBITHSI.
Pemath 3a1a4n Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITUH MO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHIA
CIIYYalHOTO OIIBITA.

PemaTs 3a1a4M Ha BBIYHCIICHUE BEPOATHOCTEM
COOBITHH B OMBITaX C PABHOBO3MOKHBIMU
JIIEMEHTAPHBIMU COOBITHSIMH, B TOM YHUCIIE

C IOMOILBIO KOMITBIOTEPA.
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AIIEMEHTaPHBIMU
COOBITHSIMU))

IIpoBoaAMTH M U3Y4YaTh ONBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU
(c UCTIONB30BAHUEM MOHET, UTPATbHBIX KOCTEH,
JIPYTUX MOJIEIei) B X0/1€ TPAKTUIECKON padOThI

Brenenue B Teopuio rpados

JepeBo. CBolicTBa JiepeBa:
€IMHCTBEHHOCTh MyTH,
CYILIECTBOBAHHE BUCSIYEH
BEPUIMHBI, CBSI3b MEKY
YUCJIOM BEPIIUH U YUCIOM
pe6ep. [IpaBuno ymMHOKEHUS

OcBauBaTh NOHSITHUSL: IEPEBO Kak rpad 0e3 1uKIa,
BUCSAYAs BEpIIMHA (JIUCT), BETBb JEPEBa, MyTh

B JIepeBe, TUAMETP JIepeBa.

HM3yuyarh CBOMCTBA IEpEBA: CYIIECTBOBAHUE BUCAUEH
BEPIIUHBI, SAMHCTBEHHOCTH MMYTH MEXIY TBYMS
BEPIIMHAMMU, CBSI3b MEXK/Y YHCIIOM BEPILUH U YUCIOM
pédep.

PemaTsh 3a1a4m Ha MMOUCK U MIEPEUUCIICHUE ITyTEH

B JiepeBe, OIpeieleHHe YUCIia BEpIIUH Win pedep

B JiepeBe, 00X0 OMHApHOTO JepeBa, B TOM YHCIIE

C IPUMCHCHHUEM TIPaBHUJIa YMHOKCHHSI

Crny4aitHble COOBITUS

[IpoTrBONONIOXKHOE COOBITHE.
Huarpamma Ditnepa.
OO0benuHeHne 1 epeceueHne
coObITuil. HecoBmecTHbIE
coObITus. opmyna
CJIOKEHUS BEPOSITHOCTEH.
[IpaBuiio yMHOXEHHUSA
BEPOSITHOCTEN. Y CIIOBHAA
BepoATHOCTh. He3aBucrumeble

OcBauBaTh MOHSITHA: B3aMMHO ITPOTHBOIIOJIOKHBIE
COOBITHS, OIIepaIliy HaJl COOBITUIMH, O0bEAUHECHHUE U
nepecedeHre coObITHH, AuarpamMma Ditniepa (Ditepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIC COOBITHSL.
N3yuaTh TeopeMbl 0 BEPOITHOCTH O0BETUHEHUS
JBYX COOBITHH ((hOPMYJITBI CIIOKEHUS BEPOSITHOCTEH).
PemaTs 3a1a4m, B TOM 4KCIie TEKCTOBBIC 3a/1a4U

Ha OMpeJieJICHUE BEPOSITHOCTEN 00beIMHEHUS U
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coObITus. [IpencraBnenue
CIy4alHOI 0 YKCIIEPUMEHTA
B BUJIE JIepEBa

nepeceueHus COOBITUI C TTOMOIIBIO YUCIOBOU
npsIMOM, uarpaMm Ditsiepa, GOpMyJIbl CIIOXKEHUS
BEPOSITHOCTEN.

OcBanBaTh NOHATHS : IPABUIO YMHOXKEHUS
BEPOSTHOCTEH, YCIIOBHASI BEPOSITHOCTh, HE3aBUCHUMBIE
COOBITHS IEPEBO CIIy4alHOTO OTIBITA.

HN3yuarts cBoiicTBa (OnpeiesieHrs) HE3aBUCUMBIX
COOBITHIA.

Pemathb 3a1a4m Ha ONpEEICHNE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITHIA.

PemiaTh 3a1a4u HA OWCK BEPOSITHOCTEN, B TOM
YHUCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM JIEpEBA
CIy4ailHOT'O OIIbITa

O0001IeHuE,
cUCTEMATHU3aLs 3HAHUI

[IpencraBieHue qaHHBIX.
OmnucaTenpHas CTaTUCTHKA.
I'pads1. BeposiTHOCTD
CITy4aliHOT'O COOBITHSI.
DneMeHThl KOMOMHATOPUKHU

IToBTOPATH N3YYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUU.

PemiaTh 3a1auM Ha NPEICTABICHUE U ONUCAHUE
JTAHHBIX C MIOMOIIbIO U3YYEHHBIX XapaKTEPUCTHUK.
Pemathb 3agaum c npuMeHEHHEM TpadoB.

PemaTh 3a1auM Ha HAXO0XK/I€HUE BEPOSITHOCTH
CIIy4aHOT'O COOBITHS 110 BEPOSTHOCTSIM
3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSIMHU.
PemiaTh 3a1auM Ha HAXO0XKJIECHUE BEPOSTHOCTEMN
00BbETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM IrpadUuecKux
IIPEACTABICHUN U IEpEBa CIIy4alHOTO OIIBbITA.
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PemaTth 3a1a4u Ha IEPEUHUCIICHUE KOMOMHAIIHMA
(unciia mepecTaHOBOK, YUCJIA COUETAHUM ),

Ha HAXOXKJICHUE BEPOSITHOCTEN COOBITHI C
IPUMEHEHUEM KOMOMHATOPUKHU, B TOM YHUCIIE

C HUCMOJIb30BaHUEM TpeyroiabHuka [lackans

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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9 KJIACC

HaumenoBanue paznena |KonuuectBo OCHOBHOE COAEPIKAHNE OCHOBHBIE BUJIBI JEATEIBHOCTHA 00YYAIOIIUXCS
(Tembl) Kypca 4acoB
[IoBTOpEHUME KypCa 4 IIpencraBinenue naHHBIX. IHoBTOPATH N3y4EHHOE U BBICTPAMBATH CUCTEMY
8 Kiacca OnucarenbHasi CTATUCTHKA. 3HAHUU.

Omnepanuu Hax COOBITUSMU.

HeszaBucuMocTh COOBITUIA

PemaTs 3a1a4m Ha IpeACTaBICHUE U ONTUCAHUE
JTAHHBIX.

PemaTs 3aga4um Ha HAXO0XKICHUE BEPOATHOCTEM
00BbEeIMHEHUS U TIepeceUeHHs COOBITHI, B TOM UHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BAHUEM I'pahUIECKUX
IIPEACTABICHUN U JIEpEBa CIIy4alHOI'O OIIBITA.
Pematp 3aga4m Ha nepeyrciieHne KOMOMHAIIHIA
(urcra mepecTaHOBOK, YHCIIa COYETAHUN ),

Ha HAXOXKJIEHUE BEPOSTHOCTEHN COOBITHIA

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCIIE

C MCIOJIB30BaHNEM TpeyronbHuka [lackas

D1€eMEHThl KOMOMHATOPUKHU

IlepectanoBku. @axropuait.

CoueraHus 1 4UCIIO
coueTaHuil. TpeyroabHUK
ITackais. IIpakTnueckas
pabota «Brruncienue
BEPOSITHOCTEH

C MCIIOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOEHHUS, YIIOPSA0UCHHAS Iapa, TPOoilka 00HEKTOB,
NepecTaHoBKa, (haKTOpHAJl YUCIIa, COYETAHUE, YUCIIO
CoYeTaHuu, TpeyroiapbHuk [lackans.

PemaTh 3a1a4u Ha 1IepeUNCIIEHUE YIOPSATOUEHHBIX
rap, TPOEK, NEPEUYUCIICHUE IEPECTAHOBOK

Y COYETaHMI PJIEMEHTOB PA3JIMYHBIX MHOYKECTB.
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KOMOMHATOPHBIX (PYHKIIMH Pematp 3a1a4n Ha NpUMEHEHUE YUCIIA COYETAHUN
AIEKTPOHHBIX TAOIUI) B anredpe (CokpanéHHoe YMHOKEHUE, OMHOM
HreroToHa).

Pematpb, npuMeHsiss KOMOMHATOPUKY, 3a/1a4H

Ha BBIYMCIICHHE BEPOATHOCTEH, B TOM YHCIIE C TIOMOLIBIO
AJIEKTPOHHBIX TaOJIUI] B XOZ€ MPAKTUIECKON pabOThI

['eomeTprueckas 4 I'eomerpuyeckas OcBanBaTh NOHATHE FEOMETPUIECKON BEPOATHOCTH.
BEPOSATHOCTH BEpOATHOCTh. ClydallHbIN PemaTh 3a1a4u Ha HAXO0XKAECHUE BEPOSITHOCTEN
BBIOOp TOUKH U3 (PUTYPHI B ONBITax, MPEJCTABUMBIX KaK BHIOOpP TOUEK
HAa IUIOCKOCTH, U3 OTPE3Ka, 13 MHOI'OYT'OJIbHUKA, Kpyra, OTpe3Ka WIH JyTH
U3 1yT'¥ OKPYKHOCTH OKPY>KHOCTH, YUCIIOBOI'O ITIPOMEKYTKA
Hcneitanus bepuyium 6 HcneiTanue. Ycmex u OcBauBaTh NOHATHA UCTIBITAHUE, DIIEMEHTAPHOE
Heynaya. Cepusi UCTIBITAaHUM coObITHE B UCTIBITaHUU (yCTEX U HEYyJlaua), CEpUst
710 TIEPBOrO ycrexa. WCIIBITAHUW, HACTYIUIEHHUE TIEPBOTO yCIexa
Ucneitanus bepuynnu. (Heynaum), cepusi uctibiTanuii beprysm.
BepositHocTH COOBITHIA Pematsb 3a1a4n HAa HAXOXKIEHUE BEPOSITHOCTEU
B CEpUH UCTIBITAHUI COOBITHI B CEPUU UCTIBITAHUH J10 IEPBOI0 yCIEXa,
bepnymnu. [Ipaktuueckas B TOM YHCJIE€ C MPUMEHEHHEM (POPMYJIIBI CYyMMBI
pabora «/cnpiTanus reOMETPUUYECKOU MPOrPECCHH.
bepnaymm» PemiaTp 3a1a4m Ha HAX0XKEHUE BEPOSITHOCTEN

AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUM
bepHyM, Ha HAXOKIEHUE BEPOSITHOCTH
ONPEAENEHHOrO YHACIIA YCIIEXOB B CEPUU UCTIBITAHUI
bepnymn.

N3yuyath B X0/1e NPAKTHYECKOH padoThI,
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B TOM YHCJIE C TIOMOIIBIO MU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTHU B CEPUU UCIIBITAHUUI
bepnyium

CnyvaiiHasi BeIMYMHA

Cny4daiiHasi BeTUYMHA U
pacrpeneneHme
BEPOSATHOCTEM.
MaremaTtndeckoe OKHUIaHue
Y IACTIEPCUS CITyYalHOMN
BeNM4YMHEL. [[pumepsr
MAaTEMAaTU4YECKOTI0 OKHUTaHMS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS
BEJIMYMHBI.

[TonsiTue 0 3aKOHE OOIBIINX
yucen. 3mepenue
BEPOSTHOCTEN € IIOMOIIBIO
yacToT. [IpuMenenue 3akoHa
OOJIBIINX YUCEN

OcBOUTD MOHATHS CITyYallHAS BEIMYNHA, 3HAUCHUE
CIIy4alHOM BEJIMYUHBI, PACIIPEACICHUE
BEPOSTHOCTEN.

N3yuath n 00CcyKI1aTh IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIIYYallHBIX BEJIUYHH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEJIEHUS], IPYrue
V3MEHUYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTATUCTUKH), MOJEIbHBIX CIy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYallHBIMU OTNBITAMU
(bpocaHrie MOHETHI, UTPATTBHOM KOCTH, CO CIIy4aiiHbIM
BBIOOPOM H T. I1.).

OcBauBaTh NOHATHUSA . MATEMATUYECKOE OXKUJIAHUE
CIIy4yallHOW BEJIMYMHBI KaK TEOPETUYECKOE CPEHEE
3HAYEHHUE, TUCIIEPCUSI CIIyYalHOM BEJIMYMHBI KaK
aHaJIOT TUCTIEPCUU YHCIOBOTO Habopa.

PemiaTh 3a1a4u Ha BBIUKMCIIEHUE MATEMATHYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOU CIIy4YalHOMN
BEJIMYMHBI 110 33ITaHHOMY PacCIIpPEICIICHUIO, B TOM
YUCJIE 3374, CBSI3aHHBIX CO CTPAaXOBAaHUEM U
JIOTEPESMH.

3HAKOMMTBHCH C MATEMATUYECKUM OKHUJIAHUEM U
JIMCTIEPCUEN HEKOTOPBIX pACIPEICIICHHI, B TOM
YHUCJIE PACIPEACIICHUS CIIyYalHOW BETUYUHBI «4UCIIO0
YCIIEXOB» B CEPUHU UCIIBITAHUN bepHyIn.
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N3yuyaTh 4acTOTY COOBITHS B TTIOBTOPSFOIIUXCS
CJIIy4alHBbIX ONbITaX KAK CIYYaHHYIO BEJINUHHY.
3HAKOMMTBCS C 3aKOHOM OO0JBbIIMX Yucend (B popme
bepnyinu): ipu OOJIBIIOM YKCIIe OTIBITOB YaCTOTa
COOBITHS OJIM3KA K €0 BEPOSITHOCTH.

PemaTtp 3a1a4n Ha U3MEpPEHUE BEPOSTHOCTEN

C IOMOUIBIO YacToT. Q0CYyKAaTh pOJb 3aKOHA
0O0JBIIMX YKceT B 000CHOBAaHUY YaCTOTHOTO METOAA
V3MEPEHUS BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJBITUX YMCE KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B H3MEHUYMBBIX
SIBJIICHUSIX, POJIh 3aKOHA OOJIBIIIMX YUCET B PUPOJIE U
B JKU3HU YEJIOBEKA

O060011eHNE, KOHTPOJIb 10 [IpencraBiieHHe TaHHBIX. IHoBTOPATH N3YUYEHHOE U BHICTPAUBATH CHCTEMY
OnucarenpHasi CTAaTUCTHKA. 3HAHUU.
BeposiTHOCTB CiiydallHOTO Pemats 3a1aum Ha IPEICTABJICHUE U OITMCAHUE
COOBITHS. DIEMEHTHI JTAHHBIX.
koMOuHatopuku. Ciyyaiible | Pemarh 3aJauM Ha HaX0KICHHE BEPOSTHOCTEH
BEJIMYMHBI U PACIIPEICTICHUS COOBITHI, B TOM YHCJI€ B ONBITAX C
PAaBHOBO3MOKHBIMU 2JIEMEHTAPHBIMHU COOBITUSIMH,
BEPOSITHOCTEH 00bEAMHEHHUSI U TIepeCeUCHUs
COOBITHM, BBIYUCIISTH BEPOSITHOCTH B OMBITAX
C CEpUSIMH CIIYYANHBIX UCTIBITAHUMN
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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