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HOACHUTEJBHASA 3AIINCKA

O01mas xapakrepucTuka yueOHoOro npeamera «MaremaTuka»

depnepanbHas paboyasi mporpaMmma o MaremaTtuke Jjist ooydaronuxcs ¢ PAC
5-10 xmaccoB paspaborana Ha ocHOBe DemepasbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNbHOTO CTAaHJIApTa OCHOBHOTO 0O0IIero oOpa3oBaHus € Y4€TOM U
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MNPEABSIBIIEMbIX K MaTeMaTHYECKOMY
0o0pa30BaHUI0, U TPATUIUNA POCCUMCKOTO 00pa3oBaHMs, KOTOpPbIE 00ECHEeYMBAIOT
OBJIQZICHUE KIIIOUEBBIMM  KOMIIETEHLUSMHU, COCTaBJSIOUIMMH  OCHOBY  JJis
HEMPEPBIBHOIO  OOpa30BaHMUs W CaMOpAa3BUTHUSA, A TaKXKe IEJIOCTHOCTb
OOIIEKYJIBbTYPHOT0, TUMYHOCTHOTO U MO3HABATEIBHOTO pa3BUTUs oOydaromuxcs. B
paGoueii mporpamme yuTeHBl HAeW U ToJokeHUs KoHuenmum pa3BUTHS
MaTeMatuyeckoro oopazosanus B Poccuiickoit deneparum.

B snoxy undposoii Tpanchopmanuy Bcex cep 4eI0BEUECKON e TEIbHOCTH
HEBO3MOKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boii
MaTEeMaTU4YeCKOW TMOATOTOBKU. Y3K€ B IIIKOJIE MaTEeMaTHUKa CIYKUT OMOPHBIM
NPEAMETOM JUIsl M3YYEHHS CMEXHBIX AUCHUIUIMH, a IOCJHE IIKOJbl pPeabHOU
HEOOXOJMMOCTBIO CTAHOBHUTCS HENPEPBIBHOE 00pa3oBaHWE, 4YTO Tpedyer
MOJTHOIICHHOM 0a30BoM 00I111e00pa30BaTeIbHONM IMOATOTOBKHA, B TOM YHCIIE H
MaTeMaTU4yecKod. OTO O0O0YyCIOBJIEHO TEeM, 4YTO B HAIlM JHM PACTET YHUCIO
npodeccuii, CBSI3aHHBIX C HENOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTHUKU: U B
chepe PKOHOMHUKH, U B OH3HECe, M B TEXHOJIOTMYCCKMX OOJACTAX, M JaXe B
IYMaHUTApHBIX cdepax. Takum o00pa3oM, Kpyr oOydarolmuxcs, sl KOTOPBIX
MaTeMaTHKa MOXET CTaTh 3HAYUMBIM MPEIMETOM, PACIITUPSIETCS.

[IpakTyeckass MOJE3HOCTh MAaTEMAaTUKH OOYCIOBJIEHA TEM, 4TO €€
OpeaIMeTOM  SBIAIOTCS  (PyHAaMEeHTanbHbIE  CTPYKTYpbl — HAIEro  MUpa:
IPOCTPAHCTBEHHBIE (OPMBI U KOJMYECTBEHHBIE OTHOLICHHUS OT MPOCTEHIINX,
YCBAaMBAEMBbIX B HEMOCPEJACTBEHHOM OIbITE, JIO0 JOCTATOYHO CIIOXKHBIX,
HEOOXOJMMBIX I Pa3BUTHS HAYYHBIX W TPUKIAAHBIX HaeH. be3 KOHKpeTHBIX
MaTEMaTUYECKUX 3HAHMM 3aTpyAHEHO IOHMMAaHUE MPUHIUIIOB YCTPOICTBA H
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UCIIOJIb30BAaHUSl COBPEMEHHOW TEXHUKHM, BOCHPUATHE U  HHTEpPIpETaLUs
pPa3HOOOpPa3HOW COLMAJIBHOM, ASKOHOMUYECKOM, MOJUTUYECKOW HH(pOpMaLuy,
Manod(p(eKTUBHA TOBCEJHEBHAs IMpaKTUYeCKas JeATenbHOCTh.  Kaxkmomy
YeJIOBEKY B CBOEH JKM3HM MNPUXOJUTCS BBINOJIHATH PACUETBI U COCTABIATH
aJITOPUTMBI, HAXOJUTh ¥ IPUMEHATH (POPMYJIbI, BIAJAETh MPAKTUICCKUMU MTPUEMaMU
rEOMETPUYECKUX  M3MEPEHMH U [OCTPOEHMH, 4uTaThb  HMH(OpMaIMIO,
IpPEJICTaBICHHYI0 B BHUJE TaOJUL, JuarpaMM M TpaUKOB, XKUTb B YCIOBHUSX
HEOMpeAeNEHHOCTH U MMOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4alHBIX COOBITHH.
OIHOBPEMEHHO € paclIupeHueM cdep MPUMEHEHHUS MATEMaTUKU B COBPEMEHHOM
oOmecTBe BCE 0Ooyiee BaKHBIM CTAaHOBUTCA MAaTEMaTUYECKU CTHJIb MBIIUICHHUS,
MPOSIBIISIIOLIMICS B ONPEAEIEHHBIX YMCTBEHHBIX HaBbIKax. B mponecce u3ydeHus
MaTeMaTHKU B apceHasl MPUEMOB U METOJOB MBIIIIEHUS Y€JIOBEKa €CTECTBEHHBIM
o0pa3oM BKJIIOYAIOTCS HUHAYKIUS W ACAYKIUSA, 0000IIEHNE W KOHKpETHU3allus,
aHaJlu3 W CHHTE3, KiIaccU(UKalus W cHCTeMaTu3alus, a0CTparupoBaHUE U
aHasiorusa.  OOBEKTbl ~ MaTEeMAaTUYECKUX YMO3AaKIIOUYEHMH, NpaBWia  HX
KOHCTPYMPOBAaHUSA  PACKpbIBAIOT  MEXaHHU3M  JIOTMYECKUX  MOCTPOECHHH,
CIIOCOOCTBYIOT BBIPAOOTKE yMEHUSI POPMYIUPOBATH, 0OOOCHOBBIBATH M JOKA3bIBAThH
CY)KIEHHUs, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbllIUIeHHE. Beaymas poiib
MPUHAJIEKUT MATEMATHKE U B (DOPMUPOBAHUU aJTOPUTMUUYECKON KOMITOHEHTBI
MBILUUIEHUSI M BOCIHMTAHWM YMEHHUM JeWCTBOBAaTh IO 3a/JlaHHBIM aJrOpUTMawm,
COBEPILEHCTBOBATh M3BECTHbIE M KOHCTPYMPOBATh HOBbIE. B mpornecce pemeHus
3aJ]a4 — OCHOBOM y4eOHOM NesATEeNbHOCTH HAa ypOKax MaTeMaTHKH — Pa3BUBAIOTCS
TaK)Ke TBOpYECKasl U MPUKJIAAHAs CTOPOHBI MBIIIICHHUS.

OOyueHue MaremaTuke JAa€T BO3MOXKHOCTH pPa3BUBaTh y OOYYAIOIIMXCS
TOUHYIO0, PallMOHAIIbHYI0 U MH(GOPMAaTUBHYIO peub, YMEHHE OTOMpaTh Haubosee
MOAXO/SIINE S3bIKOBBIE, CHMBOJIMYECKUE, TpaduuecKrue CpeICTBA ISl BRIPAXKEHUS
CYXJCHHUI 1 HAarJIsAHOTO UX MPEICTaBICHMUS.

Heo0xoaumMbIM KOMIIOHEHTOM 00111eH KYJIbTYPbl B COBPEMEHHOM TOJIKOBaHUH
ABJIEeTCSl OO0Iee 3HAKOMCTBO C METOJAaMu TO3HAaHUS JEHCTBUTEILHOCTH,
IPEACTABICHUE O MpEAMETE M METOAaX MAaTEMaTUKH, WX OTIMYHUA OT METOJOB
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JPYTUX €CTECTBEHHBIX M T'YMaHUTAPHBIX HayK, 00 OCOOEHHOCTSX NPUMEHEHUS
MaTEeMaTUKU ISl PELICHMs] HAay4YHbIX M TNPUKIAAHBIX 3anad. Takum oOpazom,
MaTeMaTHueckoe 0Opa3oBaHUME BHOCUT CBOM BKIaJ B (QopmMupoBaHue oOImIeit
KYJIbTYpbI U€JIOBEKa.

M3yyeHne MaTeMaThKH Takke CIOCOOCTBYET ICTETHUYECKOMY BOCIHTAHHIO
4eJI0OBEKa, MOHMMAHHUIO KpacoTbl M M3SIIECTBA MAaTEMaTHMUECKUX PacCyKICHUM,
BOCHPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHUIO UJIEU CUMMETPUH.

Jns  oOyuvarommxcas ¢ PAC wmarematnueckoe o00Opa3oBaHUE HMEET
BBIPXEHHYIO  KOPPEKIIMOHHO-PA3BUBAIOIIYI0 HAIpPABJIEHHOCTb, BIUSET Ha
pa3BuUTHE aOCTPAKTHOTO MBIILICHUS, JOTHUYECKOTO U KPUTHUYECKOTO MBIIIJICHHS.
Takke MareMaTnyeckoe oOpa30BaHME HANPABJICHO HAa Pa3BUTHE UX JKU3HEHHBIX
KOMIIETEHIIMH, TaK KaK 3HaHWS M YMEHUs, [OJIydaeMble MPU W3YYEHHUH MpEAMETa
«MatemaTiKay, MO3BOJISIIOT MCIOJIb30BaTh MX B MOBCEJHEBHOW >KU3HU U TaKUM
o0pa3oM paclupsTh WHAMBUAYaAJIbHBIM oONBIT oOydwaromerocs. Ha passutue
KU3HEHHOM KoMmreTeHIMH Yy oOydaromuxcsi ¢ PAC Takke HampaBleHO
MCITOJIb30BAHUE B XO/I€ MU3y4eHUS IpeaMeTa «MaTteMaTnkay IpakTHYeCKUX METO/I0B
U pacyeToB.

Hesan usyuyenus yyeOHoro npeamera «MaremaTuka»

[TpuoputeTHBIME LIETSIMHU 00y4YeHHs] MaTeMaTHKe B 5—10 kimaccax sBISIOTCS:

¢dbopMUpOBaHKE IEHTPATHHBIX MATEMATHUECKUX OHITUN (YUCIIO, BETNYNHA,
reomeTpudeckas purypa, nepeMeHHasi, BEpOSATHOCTb, (YYHKITHUS), 00CCIICUNBAIOIITUX
MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh  MATEMaTUYECKOro  oOpa3oBaHHUS
oOyyJarommxcs;

NOJIBEJICHNE O0YyYaromuXcs Ha JTOCTYIHOM U HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSA3M MAaTeMAaTUKH U OKPYXAIOUIEro MHUpa, MOHMMaHUE MAaTeMaTHKH Kak
4acTH 00IIel KyJIbTypbl 4YeJIOBEYECTRA;

pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIMOCOOHOCTEH oOyuaromuxcs,
MO3HABATEJIIbHON  aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHUH, KPUTHYHOCTH
MBIIUICHHSI, UHTEpeca K U3yUYeHUI0 MaTEMaTHKH;

(dopMupoBaHrue (PyHKIMOHAIBHOM MAaTeMaTU4ECKOW I'PaMOTHOCTH: YMEHUs
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pacno3HaBaTh ~ MPOSIBJICHUS ~ MATEMaTUYECKUX  TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HECHHBIX CUTYalUsX U NPHU U3YYEHUU JPYTUX
y4eOHBIX TMPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
bopMyIMpoBaTh UX Ha SI3bIKE MATEMATUKH W CO3/1aBaTh MAaTEMAaTHUYECKUE MOJIEIH,
IPUMEHATh OCBOCHHBI MAaTEMaTUYECKUW anmapar s pEeleHUus IPaKTUKO-
OpPUEHTUPOBAHHBIX 3a/Ja4, HWHTEPIPETUPOBATh U OLCHUBATH IIOJYYECHHBIC
pEe3yJIbTATHI.

OCHOBHBIE JIMHUM COAEpkKaHUs Kypca matemaTuku B 5—10 kmaccax: «Hucna
U BBIYUCIIECHUS», «Anredpa» («AnreOpandeckue BBIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkmum», «l'eomerpus» («I'eomerpuueckue QUIypsl U UX
CBOMCTBa», «VI3MepeHrne TreoMEeTpUYEeCKUX BeIu4yuH»), «BepodaTrHocTs W
CTaTUCTHKa». J[aHHBIC JIMHUN Pa3BUBAIOTCS NApaJLIEIbHO, KaXk/1asi B COOTBETCTBUN
C COOCTBEHHOW JIOTMKOW, OJJHAKO HE HE3aBUCHMO OJHAa OT JIPYroil, a B TECHOM
KOHTaKkTe M B3aumojeiictBuu. Kpome »3TOoro, ux oOBEAMHSET JOrHYECKast
COCTaBJISIIOLIAs, TPAAUIMOHHO NpPUCyLIass MaTeMaTUKE W IPOHU3BIBAIOIIASL BCE
MaTeMaTU4YeCKHe Kypchbl U cojaepxaTenbHble JUHUU. ChopmMynupoBaHHOE B
denepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHapT€ OCHOBHOI'O OOIEro
oOpa3zoBaHusl TpeOOBaHUE «YyMETh OMNEPUPOBATH MOHATUAMH: OINPEICICHUE,
aKcuoMa, TeopemMa, J10Ka3aTeIbCTBO; YMEHUE PAclO3HAaBAaTh UCTHUHHbBIE U JIOXKHbBIE
BBICKAa3bIBaHUS, IPUBOJIUTHh IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPULIAHUSA BBICKA3bIBAHMI» OTHOCUTCS KO BCE€M KypcaM, a (OpMHpPOBaHUE
JOTHYECKUX YMEHHUH pacmpelensiercss Mo BceM roaaM oOydeHuss Ha YpOBHE
OCHOBHOTO 00111€eT0 00pa30BaHUAI.

Copnep>xanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
ocBoeausi DenepanpHONl pabouell MPOrpamMMbl, pacHpeneiéHHBIM TI0 TOJaM
oOy4eHHus, CTPYKTYpUPOBAHO TaKuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHITUITHATBHBIM BOIIPOCaM OOyYaroIIHecs: oOpaliajuch HEOJHOKPATHO, YTOOBI
OBJIAJICHNE MAaTE€MaTUYECKHMMHU TOHATHAMM M HaBBIKAMU OCYLIECTBISIOCH
MOCJIEIOBATEIBHO U MOCTYIATEIBHO, C COOJI0/IEHUEM IPUHIIMIIA TPEEMCTBEHHOCTH,
a HOBbIE 3HAHUS BKJIIOYAJIUCH B OOIIYI0 CUCTEMY MaTeMaTHUYECKHUX MPEICTaBICHHI
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oOy4Jarommxcs, pacmupsiss U yrinyonsss e€, oOpa3yst MpPOYHbIE MHOXXECTBEHHbBIC

CBs3H.

HpuHuMnsl peaju3auuu padoyei NporpaMmbl

CHUCTEMHO-ACSATEILHOCTHBIN TOAXO0M, MPEANoiaratonuii akTUBHOE BOBJIICUCHUE
ydalierocs B y4eOHYIO JEATEbHOCTh Ha OCHOBE €ro MHTEPECOB M C YYETOM
OCOOCHHOCTEH €ro MOTHUBAIIMOHHOM Chephl.

[IpyHIMIT KOMIUIEKCHOCTH, TMPEANOJIATAIOIIAN CBSI3b HW3YYEHUS COAECP KAHUS
npeamMera «MareMmaTrka» ¢ cojAep)KaHHeM JAPYTHX MPEIMETHBIX 00J1acTei, B TOM
YHUCJIE KOPPEKIIMOHHO-PA3BUBAIOIINX KYPCOB.

[IpyHIMO TPEEeMCTBEHHOCTH, OMNPEICTAIONIMNA HEOOXOAUMOCTh OINpeeTIeHUS
YPOBHSI aKTyaJbHOTO M OJIMKaWIIero pa3BUTUS M ydeTa 00pa30oBaTeIIbHBIX
PEe3yIbTAaTOB, MOJYYCHHBIX 00yUaOIIUMCS KaK Ha ATare Ha4aJlbHOW IIKOJIbI, TaK U
Ha KaXJIOM 3Tare o0y4eHUs: B OCHOBHOM IIKOJIE.

NunuBuayanbHeli U auddepeHnupoBaHHbpld  oaxoAasl. DopMBl M METOMABI
oOy4eHus, MOPSAOK U3YUEHHUS U CJI0KHOCTh OCBOCHUS Y4eOHOTO MaTepuralia MOTYT
BapbUPOBATHCA B 3aBUCHUMOCTH OT YPOBHSI IO3HABATEIBHOTO W 3MOIMOHAIBHO
JUYHOCTHOTO Pa3BUTHS, KOHKPETHBIX CHUJIbHBIX U CIA0bIX CTOPOH Yy4alllerocs ¢
PAC.

KoManHbIii moaxom — Juisl TOJTYYEHUsT YCTOMYUBBIX PE3YJIbTATOB, MTOJIHOLEHHOTO
OCBOCHMSI TMPEIMETHOIO MaTe€pUayia, pPa3BUTUA JKU3HEHHOW KOMIIETEHIIUH
oOyuaronuxcst ¢ PAC HeoOX0oauMo COTIacOBaHHME YCHJIMM BCEX CIEIUATMCTOB,
HEIMOCPEICTBEHHO YYAaCTBYIOIIMX B 00y4eHUH (YUUTEJEH, ThIOTOPOB, MEIaroroB u

CIICHUAJIMCTOB IICUXOJJOIO-TI€AAIrOTHYCCKOI'O COHpOBO)K,HeHI/ISI).

XapaxkrepucTuka 0co0bIX 00pa3oBaTe/IbHbIX OTPeOHOCTEH

od0yuarwmuxca ¢ PAC

s apdextuBHOM opranu3anuu o0ydenus ydamuxcs ¢ PAC no npenmery
«MatemaTiKa» HE0OX0AUMO OMUPATHCS Ha CIAEAYIOLUE 0COObIe 00pa30BaTeNbHbIC
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MOTPEOHOCTH:

- B HCTOJB30BaHUM crenuuuHbix s obydaromuxcsi ¢ PAC Meromos,
METOJIMK, IPUEMOB U CIIOCOO0B MOJauM y4eOHOro Marepuana, HEOOXOAUMBIX IS
YCIICIITHOTO OCBOCHHS 00pa30BaTeIbHON IPOTPaMMEI,

- B UCIHOJB30BAaHUU CHEUU(PUUECKUX CpPEACTB O0OydeHHs (Hampumep,
JIOTIOJTHUTEIHFHON BU3YAIIN3AINH, TOTOJTHUTEIBHBIX CPEICTB MMOOIIPEHHSI U CPEICTB
JUIS CO3JaHMsI CUTyallMH ycriexa), 0ojee auddepeHIUpOBaHHOM, ''MOIIAroBoM"
oOy4eHHH,

- B HCIIOJIb30BAHUU CPEACTB, CTUMYJIHMPYIOIMIMX MOTHBALUIO y4YallErocs ¢
PAC x 00y4yeHu10, Mpex/ie BCEro CBA3aHHBIX CO C(Pepoil ero MHTEPECOB;

- B CO3JIJaHUH U MOJIEP>KKE YETKOW BPEMEHHO-TIPOCTPAHCTBEHHON CTPYKTYPHI
o0pa30BaTeNbHOM Cpe/ibl, B OpraHMU3allui KJIIACCHOTO MTOMEILEHUS U pabouero Mecra
y4amierocsi, yYMEHBIIAIOMIE BO3MOXHOCTh BO3HHMKHOBEHHS HEaJeKBATHOTO
MIOBE/ICHUS BO BPEMSI YPOKa;

- B y4eTe OCOOCHHOCTEH CEHCOPHOM YYBCTBUTEIBHOCTHU (IIPERyHpPEkKICHHUE
CUTyalluii, CBS3aHHBIX C CEHCOPHBIM JUCKOM(OPTOM B 3aBUCHMOCTH OT
O0COOCHHOCTEH yJaIerocs);

- B Pa3BUTHUH MMOTPEOHOCTH B pEUEBOM KOMMYHHKAITMN U OKa3aHUE TIOMOIIHU B
€e HCIOJIb30BAaHUM HEMOCPEACTBEHHO B CHTyallMd OOINEHWsS Ha YpOKax
MaTEeMaTHKU;

- B MHIMBUAYAIH3AIMHI CUCTEMBI OIICHUBAHUS 00pa30BaTEIbHBIX PE3yIbTATOB;
- B MTO/IJIEPKKE MEPEHOCAa OCBOEHHBIX YHUBEPCAIBbHBIX YUeOHBIX IEHCTBUMN U3

OJIHOM TIpeIMETHOM 00JIaCTH B APYTYIO.

MecTo npeaMeTa B yueOHOM IJIaHE

B coorBeTrcTBUM ¢ DeiepajibHBIM FOCYIAPCTBEHHBIM 00pa30BaTeJIbHBIM
CTAHAAPTOM OCHOBHOI0 00mIero o00pa3oBaHUsI MAaTEMATHKA SIBJISIETCH
00si3aTe/ILHBIM MPEeIMETOM HA JTAHHOM YpoBHe oOpa3oBanusi. B 5-10 kiaccax
yueOHbIH mnpeamer «MareMaTHKa)» TPAAUIUOHHO H3Yy4aeTcss B PpaMKax
cJeayIInnXy4e0HbIX KypcoB: B 5—6 kiaccax — kypca «Martematuka», B /—10
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KjIaccax — KypcoB «Aureopa» m «Il'eomerpuspy. Hacrosimeir mporpammoit
BBOJAMTCS CAMOCTOSATEJIbHBIN YueOHbII Kypc «BeposiTHOCTD U CTATHCTHKAY.

TemaTnyeckoe IUIAHUPOBAHHWE YYEOHBIX KypCOB M  PEKOMEHAYEMOE
pacrpeesieHie yueOHOro BpEMEHH JJI U3YUYEHHUS OTACIIbHBIX TEM, IIPEIJI0KEHHbIE
B HACTOSIIEW IMporpamme, HaJ0 paccMaTpuBaTh Kak HNPUMEPHBIE OPHEHTHPHI B
MOMOIIIb COCTABUTEIO0 aBTOPCKOW pabouel MporpaMMBbl U MPEXJIE BCETO YUUTENIO.
ABTOp pabouei mporpaMmbl BIIpaBe YBEJIUYUTh WIM YMEHBIIUTH MPEII0KEHHOE
YHCIIO YYEOHBIX YaCOB HA TEMY, YTOOBI YIITyOUTHCSA B TEMATHKY, B OOJIbIIICH CTEIICHU
3aMHTEPECOBABIIYI0 OOYYaOIIMXCs, WM HAIpaBUTh YCWIMS Ha IpPEOJOJICHHUE
3aTpyaHEeHHH. J[omyCcTUMO TakKe JIOKaJbHOE NepepacipeeieHHe U MepecTaHOBKa
AJIIEMEHTOB COJIEP>KAHMsSI BHYTPHU JTAHHOTO KJlacca WJIM BHYTPH BCEro Kypca IpH
HeoOxoaumocTu. KonnuecTBo mpoBepoYHbIX pabOT (TEMATUYECKUH W HUTOTOBBIM
KOHTPOJIb KaY€CTBa YCBOCHUS YUeOHOI0 MaTepualia) U UX TUII (CaMOCTOSITEIIbHbBIC U
KOHTPOJIbHBIE paOOThI, TECTHI) OCTAIOTCSI HA YCMOTpeHueyuuTens. Takxke ydurenb
BIIPABE€ YBEJIUYUTh WM YMEHBIIUTh YHCIO YYEOHBIX YaCOB, OTBEACHHBIX B
®denepanbHON paboueil mporpamMme Ha 00001IeHHE, TOBTOPEHHE, CUCTEMATU3aLIUIO
3HaHUK oOy4Jaronuxcs. ENMHCTBEHHBIM, HO IPUHIIMITHAIBHO BAYKHBIM KPUTEPHEM,
ABJIIETCSl JIOCTUKEHUE PE3yJIbTaTOB OOYYEHHUs, YKa3aHHbIX B HacTosUIEH
nporpaMme Ha KOHEIl YPOBHSI OCHOBHOT00OIIIEro 00pa3oBaHus.

Conmepxxanue ydeOHOro mnpenMera «MaremaTuka», NpPEICTaBICHHOE B
®denepanbHON ananTupoBaHHOU padboueil mporpamme, cootBeTcTByeT @I'OC OO0,
denepaabHOM OCHOBHOM 00pa30BaTENbHOW MpOTpaMMe OCHOBHOTO OOIIEro

00pa3oBaHus C YYETOM IIPOJIOHTAIIMU HA OJUH TOJI.

IIJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OEPA30OBAHIA

Pe3ynbraThl 00yueHus 1o yueoOHoMy mpeaMery «MaremaTrkay B OTHOIIICHUHT
Bcex oOyuaronuxcsi ¢ PAC oleHuMBaIOTCA MO OKOHYAHMM OCHOBHOTO OOIIETO

oOpa3zoBaHMUs.



C yueroMm auddepeHIupoBaHHOTO XapakTepa TpeOOBaHUH K TIAHUPYEMBIM
oOpa3oBaTeNbHBIM pE3yJibTaTaM TEeKyllas W MPOMEXYTOYHas arTecTauus Io
yueOHOMY npeaMery «MareMaThkay MPOBOJMUTCS C HCIOIb30BAHUEM HE TOJIBKO
CTaHAAPTU3UPOBAHHBIX, HO U  pa3pabOTaHHBIX MEAaroroM KOHTPOJILHO-
U3MEPUTEIBHBIX MaTEPUAJIOB.

[IpumeHeHre K 00y4YarOMMMCsl BHEITHUX CTaHAAPTU3UPOBAHHBIX MPOLIEAYP
OLICHKH JOCTH>KEHUHM IO MPEIMETY, B TOM YHCIJIE BCEPOCCUHCKHUE MPOBEPOUYHBIC
paboThl, NOPOBOAUTCS TOJBKO C  pa3pelieHus poauTeneil  (3aKOHHBIX
npencraButeseit) oOydaromuxcs ¢ PAC w/uinu ¢ pa3penienus caMux y4yaluxcs, Ipu
JOCTHMKEHUH UMU | 6-11€THETO BO3pacTa.

Pe3ynpTaThl MPOMEKYTOUHOM aTTECTALMK UCIOJIb3YIOTCS MPU pa3paboTKe U
KOPPEKTHUPOBKE a/laliTUPOBAHHON 00pa30BaTeIbHON NPOrpaMMBbl 00YUArOIIUXCS.

OcBoenne yueOHoro mnpeaMera «MaremaTuka» JTOJDKHO 0OECIeYnBaThH
JOCTHKEHHE HA YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs — CIETYIOIIUX

JJMYHOCTHBIX, MCTAIIPCAMCTHBIX H IIPCAMCTHBIX 06p330BaT€J'II>HI>IX PE3YJILTATOB:

JIMYHOCTHBIE Pe3yJbTAThI

JIM4HOCTHBIE  PE3yJbTaThl OCBOEHUS MPOrpaMMbl y4yeOHOTO MpeaMmeTa
«MaremaTuka» XapakTepHu3yrTCs:

ITaTpuoTn4yeckoe BOCIIUTAHUE:

IPOSIBJIEHUEM HMHTEpeca K NPOIUIOMY H©  HACTOSLIEMY POCCHMCKOU
MAaTEMATHUKH, I[IEHHOCTHBIM  OTHOLICHHUEM K JOCTHKEHUSM  POCCHUHUCKHX
MAaTEMATUKOB M POCCHUMCKOM MAaTeMaTUYE€CKOW MIKOJIbI, K HMCHOJb30BAHUID ITHUX
JOCTIKCHUM B IPYTUX HayKaX W MPHUKJIAJAHBIX cdepax.

I'paxxpaHckoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHHUIO 00S3aHHOCTEN rpaXkJaHUHA U PeaIM3alliK €ro
npaB, TMPEJICTABICHUEM O MaTeMaTUYeCKUX OCHOBax (DYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIENyp TPaxTaHCKOTO o00mecTBa (BHIOOPHI,
OTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXACHUIO ATUYECKUX MPOOJeM, CBA3AHHBIX C

MNPAKTHYCCKUM TIPHUMCHCHHUCM I[OCTI/I)KGHI/Iﬁ HAayKH, OCO3HAHHMEM BaXHOCTHU
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MOPaIbHO-3TUUECKUX IPUHIUIIOB B JEATEIBHOCTH YUEHOTO.

TpynoBoe BocniuTanue:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YacTUE B PELICHUM MPAKTUYECKUX 3aznad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMaTH4YE€CKOIrO
oOpa3oBaHMsI Ha NPOTSKEHUM BCEU KU3HU IS YCHEUIHOM Ipo(eCCUOHAIBHOU
JESITEIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH; OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX TOTPEOHOCTEN.

JcTeTHYeCKoe BOCIIMTAaHUe:

CHOCOOHOCTBIO K HAMOIIMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHUM, PacCyX ACHUW; YMEHHUIO BUIETbH
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

ILleHHOCTH HAYYHOI0 IIO3HAHHUS:

OpUEHTALlME B JI€ATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak cQepbl 4YelloBEeYeCKOn
NeATEIbHOCTH, TANoOB €€ pa3BUTUS W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaT€MATUKU U MATEMATHYECKOW KYJIbTypOW Kak CpeICTBOM
NO3HaHUS MHpA; OBJAJACHUEM MPOCTEHIIMMHU HaBbIKAMU HCCIEA0BATEIBCKOM
NEeSATEIbHOCTH.

dusnuyeckoe BOCIUTAHWE, (OPMUPOBAHME KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIATONOIYYHsI:

TOTOBHOCTBIO TMPUMEHSITh MaTeMaTH4YEeCKHE 3HaHUS B MHTEpPEcax CBOETO
3I0pOBbsl, BEAEHMS]  3A0pOBOro  oOpa3a KU3HM (3I0pOBOE  MHUTaHHUE,
cOamaHCUPOBAaHHBIA pPEXKUM 3aHATUH M OTHbIXa, peryjspHas (Qusnueckas
aKTUBHOCTbH); CPOPMUPOBAHHOCTHIO HaBbIKA Pe(IICKCHUH, IPU3HAHUEM CBOETO MPaBa
Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4yejaoBeKa.

JKOJIOTHYEeCKOe BOCIMTAHUE:

OpMEHTalMel Ha MPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUM JUIs pellieHus 3a1a4
B 00JIaCTH COXPAHHOCTH OKPYKAIOIICH CPeIbl, IJIAHUPOBAHUS MOCTYIKOB M OLIEHKU
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UX BO3MOJKHBIX MOCJICJCTBUI AJIs1 OKPY’KAIOLIEH CpeJibl; 0OCO3HAHUEM TTI00ATIBHOTO
XapakTepa 3KOJOTMYECKHX Ipo0JieM U IyTeH X pelIeHMs.

JInuHOCTHBIE pe3yJbTaThl, o0ecneuynBaroIue afanTanuio
o0y4amomerocsi K H3MEHSIOIMUMCH YCJIOBHAM COLUAIBHOW W NPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCS y APYIHX JIOJEH, NPHOOpEeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMY U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAaHUWA, B TOM YHCIE
(bopMyIupoBaTh UJIEU, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIE
paHee HE W3BECTHBIX, OCO3HaBaTh JEGUIUTHl COOCTBEHHBIX 3HAaHUU W
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaThb CTPECCOBYIO  CHUTYallMl0, BOCIHPHUHHMMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH
OpPUHUMAaeMble pelleHuss U AeUCTBHs, (OPMYyJIHPOBATh U OLEHUBATh PHUCKU U
NOCJIEICTBUSL, POPMUPOBATH OIIBIT.

VY ob6yuatomuxcst ¢ PAC Bo3M0XHA UCKaKEHHOCTh U 3a/IEPHKKa IOCTUKEHUS
JUYHOCTHBIX PE3yJbTAaTOB, CBS3aHHAs NPEXJIE BCEro C HEAOCTAaTOYHOU
c()OPMUPOBAHHOCTHIO CAMOCO3HAHHUS M CaMOOLEHKH, a TaKkxke MpeoliajaHueM
MH(AHTUIIBHBIX MPEACTaBICHUI 0 ce0e B MOAPOCTKOBOM BO3pacTe. Y IMIKOJIbHUKOB
c PAC wuacro nHaOmromaroTCsi BBIPRXKEHHBIE CIIOKHOCTH OCO3HAHMSI CBOEH
COLIMAJIBHOM MIEHTUYHOCTH, CJIOKHOCTH B MOHUMAHWUU W MPUHATHN LIEHHOCTEH,
HOPM U TpaBWJ, OMNPEACISIONMX T[OBEJICHUE TUIIMYHO Pa3BUBAIOIIMXCS

CBEPCTHUKOB.

MertanpeaMeTHbie pe3yJbTAThI

[TockonpKy HapylleHUsI COLMAIBHOTO B3aUMOACHCTBHUS W OOIICHUS HE
TOJNBKO BXOIAT B CTPYKTYpPY HaApyLICHUH MpPU PaCCTPOMCTBAX AYTHCTHYECKOIO
CIEKTpPa, HO W SBISIOTCS CTOMKMMHM U HOposBisAOTCS y Bcex jui ¢ PAC Ha
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MPOTSKEHUU BCeH skU3HU, GOPMHUPOBAHNE KOMMYHUKATUBHBIX Y'Y ]| y yuammuxcs ¢
PAC tpebyer HanmpaBiI€HHOTO MEJAaroru4eckoro BO3ACHCTBUS KaK B YPOUHOM, TaK
U BO BHEYPOYHOU ACSATEIBHOCTH yYaIUXCSH, a TAaKKE€ B paMKax KOPPEKIIMOHHOU
paboThI.

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI POrpaMMbl Y4E€OHOro mpeamera
«Marematuka XapaKTEePU3YIOTCS OBJIaJICHUEM VHUBEPCANbHLIMU
NO3HAGAMENbHBIMU  OCUCNBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUGHLIMU
OelcmeusamMu U YHUBEPCANIbHbIMU PeYIAMUGHBIMU OeliCMBUIMU.

Yuusepcanvuoie no3HagamenbHble oelicmeus obecneuusaom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECco8 o00yYarouwuxcsa (oceoenue
Memoo0o8  NO3HAHUSL  OKpYJcarowjeco  Mupd;,  HpUMEeHeHue  J02U4ecKUx,
uccie008amenbeKux onepayull, ymeHui pabomams ¢ uHgopmayuet).

ba3oBele slornueckue 1eUCTBUSL:

BBISIBJISITH " XapaKkTepu30BaTh CYIIIECTBCHHBIC MIPU3HAKU
MaTEMaTUYeCKUX OOBEKTOB, TOHATHM, OTHOIICHUM MEXAYy MOHSITUSIMU;
(bOopMyIMpPOBATH OTIPEIEICHUS MTOHATHI; YCTaHABIIMBATH CYIIECTBCHHBIN MPU3HAK
KJaccu(uKauuy, OCHOBaHUS M OO0O0OLIEHUS U CpaBHEHUSA, KpUTEpUHU
MIPOBOJIUMOTO aHAJIN3A;

BOCIPMHMMATh, (OPMYJIHPOBATH H NPeodpPa30BbIBATh CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, €IMHUYHBIC, YACTHBIE U 00IIME; YCIOBHEIE;

BBISIBJISITb ~ MAaTEMAaTHYCCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeYrs B GaKkTax, JAaHHBIX, HAOTIOIECHUAX U YTBEPKACHUAX; Mpe/iarath
KPUTEPHUH JIJIS1 BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

AeJIaTh BBIBOJBI C HCITOJIb30BAaHUEM 3aKOHOB JIOTHKH, JNCTYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUCHHH 110 aHATIOTHH;

pa30upaTh JOKA3aTeIHLCTBA MATEMATHUYECKUX YTBEPKIACHUM (TTPSMBIE U OT
MPOTUBHOTO), TPOBOJAUTH CAMOCTOSITEIPHO  HECJIOXKHBIC JOKa3aTelIbCTBA
MaTeMaTH4ecKux (pakToOB, BHICTPAUBATh aprYMEHTAIIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMPATh CrHOCO0 pelleHus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
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BAPUMAHTOB  pEUICHUs, BbIOMpaTh Hauboliee MOAXOMAIUMH C  y4ETOM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPHUEB).
Ba3oBrble ucciiegoBarejbcKye 1eMCTBUSA:

HCM0JIb30BaTh BOIIPOCH! KaK UCCIIEI0BATEIbLCKUI HHCTPYMEHT MTO3HAHMS,
dbopMyIMpOBaTh  BOMPOCH, (PHUKCHUPYIOMIHE MPOTHBOpPEYHE, MPOOIeMYy,
CaMOCTOATENILHO YCTaHaBIMBAaTh MCKOMOE W JIaHHOE, (POpMUPOBATh TMIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO0, MHEHUE;

NPOBOJANTH [0 CaMOCTOSATEIBHO COCTaBJICHHOMY IUJIaHY HECIOKHBIN
DKCIIEPUMEHT, HEOOJBIIIOE HCCIEOBAaHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEU
MaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEN 00OBEKTOB MEXK]Ty COOOM;

CaMOCTOSAITEIbHO  (popmynpoBaTtb 0000IIEHUST U  BBIBOJABI IO
pe3yibTaTaM  TPOBEAEHHOTO  HAOJIONEHUsS,  HWCCICAOBAHHS,  OIICHUBATh
JIOCTOBEPHOCTH MOJTYUYECHHBIX PE3YJIHTATOB, BHIBOJIOB U 000O0IIECHUI;

NMPOrHO3UPOBATh BO3MOXKHOE Pa3BUTUE IPOIIECCA, a TAKKE BBIABUTATH
MPENOJIOAKEHUS O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBISIBJISITbh HEIOCTATOYHOCTh M HW30BITOYHOCTH HHGOpPMAINH, TAHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHUS 3a/1auu;

BbIOMPATD, AHAJIU3UPOBATD, CHCTEMATU3HUPOBATH U
HHTEPNPETUPOBATH NHPOPMAITUIO PA3IMUHBIX BUJOB U (HOPM IpEACTaBICHNUS,

BbIOUpaTh GopMy TpeACTaBieHUs] HUHPOpMAIUM W WIUTIOCTPUPOBATH
pelraemMbie  3aJlayd  CXeMaMH, JuarpaMMami, WHOW Tpadukoil u ux
KOMOMHAIIMSIMHU;

OlLEHMBATH HANEKHOCTH MHOOPMAIIMN TI0 KPUTEPUSM, MPEII0OKEHHBIM
yauTeseM Uiu ChOPMYITMPOBAHHBIM CAMOCTOSITEIILHO.

1)  Vuusepcanvhvie KoMMyHukamueuvle Oelicmeusi 00ecnevusaom
chOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOUUXCAL.

Oo0wmenue:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUU CYCJIIOBUSIMU
U TEJISIMH OOIIEeHHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PCHHS B
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YCTHBIX (ITPU HAJTMYMK BO3ZMOXXHOCTH ) M TUCbMEHHBIX TEKCTAX, IaBATh MOSICHEHUS
M0 XO/AY PeIIeHUs 3a]]a4l, KOMMEHTHUPOBATh TMOIYYECHHBIMPE3YyIbTaT;

B X0JI¢ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npoOJeMBbl, pelaeMoil 3alayd, BbICKa3bIBAaTh MJIEU, HAIICJICHHbIE Ha TMOUCK
PELICHMS; COMOCTABIATh CBOM CYXJIEHUS C CYXICHUSMHU JPYTHX YYAaCTHUKOB
Juanora, oOHapy>KMBaTh pa3iMuMe U CXOJICTBO IMO3UIIMM; B KOPPEKTHOU dopme
bopMyIMpoBaTh Pa3HOIIIACHS, CBOU BO3PAXKEHUS;

NPEACTABIATh  PE3yJbTAaThl  PEHIEHWs  3a/Jadd,  OKCIIEPUMEHTA,
UCCIIEIOBaHMSI, MPOEKTa; CaMOCTOSITEJIbHO BBIOMpPATh (hOpMaT BBICTYIUICHUS C
y4€TOM 3a/ady Npe3eHTalud, OCOOEHHOCTEH ayJuTOpUM U WHIUBUIYAIbHBIX
BO3MO>KHOCTEM.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTOJb30BATh MPEUMYIIECTBA KOMAHAHOW Y MHIUBUIyaIbHON
paboOThl MpU pelIeHHH Y4EeOHbIX MAaTeMaTHYEeCKUX 3aJay; NPUHUMATh IIEJb
COBMECTHOI JI€ATENbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW paboThI,
pacnpenensiaTh BUAbl padOT, JOrOBAPUBATHCSA, OOCYXKIaTh MPOLIECC U PE3yIbTaT
paboTHI; 00001IaTh MHEHUS HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B TPYMNIOBbIX (opMax paboTel (00CyxkaeHHs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMBI M [Ip.); BBINOJHATH CBOI YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEWUCTBHUS C JIPYTMMH YJE€HAMU KOMAaHJbl; OLIEHHUBATH
KaueCTBO CBOET0 BKJIa/Ja B OOLIMH MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICHCTBUS.

2)  Vuusepcanvnvie — pecynsamuenvlie  Oeticmeus  0becnedusaom

qbopMupoeaHue CMbBICIIO06bIX YCNMAHOBOK U HCUSHEHHbBIX HABLIKOG TUYHOCNIU.

Camoopranuzamnus:

CaMOCTOSTENIbHO COCTAaBJIATh IUIAH, AJITOPUTM DPEIICHUs 3a1ayu (WU €ro
4acTh), BBIOMpATh CHOCOO pEIIeHHS € YYETOM HWMEIOIIUXCA PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAapPUAHTHI
peuieHuit ¢ ydéToM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIBb:
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BJIa/IETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIEcca U pe3yibTaTa
peLIECHHs] MaTEMaTUYECKOM 3a1auu;

MPEABUJIETh TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IIPU PEIICHUU 3a]1a4H,
BHOCUTb KOPPEKTHBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENLCTB,
HaWJICHHBIX OIIHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTU IMOCTABICHHOW LN
U YCJOBHUSIM, OOBSCHATH NPUYMHBI JOCTHKEHUS WA HEAOCTHXKEHHUS eI,
HaXOJIUTh OMMOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

VY yuamuxcs ¢ PAC ¢ tpynom ¢opMHUpPYIOTCS HAaBBIKM B3aUMOJCUCTBUS C
Y4ETOM TMO3UIMU JIPYTOro U JJIUTEILHOE BPEMSI COXPAaHSAETCSl ATOLICHTpUUYECKas
MO3UIMsl B OOIIeHUH, Npucymias Oojee muanamieMy Bo3pacty. Jlaxe ywamiuecs,
YIOBIIETBOPUTENIBHO BJIAJICIOIINE TEXHUUECKOU CTOPOHOM OOIIECHUS, 3aTPYAHSIIOTCA
B OIICHKE HAMEPEHUI U MO3UINHU MapTHEPA U THOKOM pearupoBaHUU HA U3MEHEHUS,
BO3HHUKIIME B cuTyanuu oOmeHus. OcoOeHHO ciioxHO y yyammuxcsi ¢ PAC
dbopmupyeTcss ymeHue paboTaTh B TpyHIe M3-3a CIOXKHOCTH  3aJaud
B3aMMO/ICHCTBUSI OJIHOBPEMEHHO C HECKOJIbKUMH IMAapTHEPAMH IO COBMECTHOMU
JEATEIIbHOCTH.

Hecmotps Ha TO, 4TO B MOAPOCTKOBOM Bo3pacte y aerent ¢ PAC nosBiseTcs
MOTHBaIUsl K OOIIEHUI0O CO CBEpPCTHUKaMHU, O0€3 CcOo3JaHus CIEHHAIbHO
OpraHW30BaHHOW MOMOIIM MKOJbHUKY ¢ PAC B opranuzannyi MeKIMYHOCTHBIX
KOHTAaKTOB U PAa3BUTUM HABBIKOB OOIIEHUS CO CTOPOHBI MEAaroroB, €ro

COOCTBEHHBIE JCHCTBUS MOTYT ObITh HEA(D(PEKTHBHBIMU.

IIpeameTHbIe pe3yJIbTATHI

JlocTxeHne MmpeaMeTHBIX pe3yibTaToB obOydaromumuca ¢ PAC Ha stame
oOyueHusl B OCHOBHOH LIKOJIE OINpeAessieTCs] MHANBUAYaIbHBIMA OCOOCHHOCTSIMH,
CBA3aHHBIMM KaK C OCOOCHHOCTSMHM TO3HABaTEJIbHOM JIEATEIHOCTH U
HEPAaBHOMEPHOCTHIO PA3BUTHSI ICUXUYECKUX (DYHKIUH, TAK U COLIUATIbHBIM OIBITOM
ayTUYHBIX IIKOJIBHUKOB. [l0PTOMYy HNOCTHKEHHME TIPEIMETHBIX PpE3YJIbTAaTOB
KOHKPETHBIM y4YalllUMCSl MOXKET HE BCETa COBIAAAaTh ¢ BPEMEHHBIMU I'DAHULAMU
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oOyd4eHus 1Mo roj1aM O0y4eHUS.

[TpenMeTHBIC pe3yabTaThl OCBOCHHS paboOYeil mporpamMmbl MO MaTeMaTHKE
MIPEICTABIICHBI 10 TOJIaM 00yUYeHHUS B CICAYIOMNX pa3JieiaxX MporpaMMbl B paMKax
OTIENBHBIX KYpCOB: B 5—6 Kiaccax — Kypca «Martemaruka», B 7-10 kmaccax —
KypcoB «Anrebpay, «['eomerpus», « BEpOITHOCTh U CTATUCTUKAY.

Pa3BuTHe JOrMYecKuX MPECTABICHUN M HaBBIKOB JIOTHUECKOTO MBIIUICHUS
OCYIIIECTBIISIETCS Ha MPOTSDKEHUHU BCEX JIET 00yUeHHUsI B OCHOBHOM IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. IlpeamosaraeTcsi, 4To BBITYCKHUK OCHOBHOW IITKOJIBI
CMOXET CTPOUTh BBICKA3bIBAHHMS U OTPHUIIAHUSA BBICKA3bIBAaHUM, PaCIO3HABATH
WCTUHHBIC W JIOKHBIC BBICKA3bIBAHWS, MPHBOJIUTH MPUMEPHI M KOHTPIPHUMEPHI,
OBIIAJIceT TOHATHIMH: OIpeNeJeHHe, aKChuoMa, TEeopeMa, J10Ka3aTeIbCTBO — H

HayY4IUTCA UCIIOJIB30BATh UX IIPU BBIIIOJITHCHHUN y‘Ie6HI>IX u BHCyLIe6HI>IX 3agad.

®OEJEPAJIBHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA»
5-6 KJIACCBI

eau nzyyeHust yueOHOro Kypca
[IpuopureTHbIME TIENIMH O0yYEHUS MaTeMaTHKE B 5—6 Kilaccax SBISIOTCS:
MpOI0JDKEeHNE (DOPMHUPOBAHUSI OCHOBHBIX MATEMATUYECKUX TIOHITHH (YUCIIO,
BEJIMUMHA, TeoMeTpuueckas Qurypa), oOecrneunBaromux MIPEEeMCTBEHHOCTh H
MEPCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHMs 00yUarOIINXCS;
pa3BUTHE MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEM 0O0ydarommxcs,

MMO3HABATEIBLHOU AKTMBHOCTH, UCCJIICAOBATCIIbCKUX YMCHI/Iﬁ, HMHTCpECA K U3YUCHUIO
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MaTE€MaTHKH;

NOJIBEICHUE 00YYarolMXCsl Ha JOCTYIMHOM JJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPY’KAIOLIEr0 MUPA;

(dopMupoBanre (yHKIMOHAIBHOM MaTeMaTH4YE€CKOW I'PaMOTHOCTH: YMEHUS
pacno3HaBaTb MaTEMaTUYECKUE OOBEKTHI B PEATbHBIX KU3HEHHBIX CUTYyalLUsX,
IIPUMEHATH OCBOCHHBIE YMEHMSI ISl PELICHUS [TPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
MHTEPIPETUPOBATh IOJYYEHHBIE PE3YJbTAaThl U OLEHWBATh UX HA COOTBETCTBUE
IIPAKTUYECKON CUTyalUU.

OCHOBHBIE JIMHUU COJEpPKaHHUA Kypca MaTeMaTHUKM B 5—6 Kiaccax —
apupmeTnyecKas U reOMETpUYECKasi, KOTOPbIE Pa3BUBAIOTCS MapajuIesIbHO, KaX1ast
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOMW, OJJHAKO, HE HE3aBUCUMO OJIHA OTJIPYTOil,
a B TECHOM KOHTAKT€ U B3aUMOACUCTBUU. Takke B Kypce IPOUCXOJUT 3HAKOMCTBO
C 3JIEMEHTaMH anreOpbl U ONMUCATENbHOW CTATUCTUKH.

N3yuenue apudmeTnyeckoro Marepraia HAaUMHAETCsl CO CUCTEMAaTU3aluu U
pa3BUTHS 3HAHUI O HATYpPaJbHBIX YHCIIAX, [OJYYECHHBIX B HadaJabHOU 1iKkoue. [Ipn
TOM COBEPUICHCTBOBAHUE BBIYUCIUTEIBHOW TEXHUKH U (DOPMHUPOBAHHE HOBBIX
TEOPETUYECKUX -3HAHUM COYETACTCA C PAa3sBUTHEM BBIYMCIUTEIBHOU KYJIbTYPHI, B
YACTHOCTH C O0yYEHUEM MPOCTEHIINM NMpUEMaM MPUKHUIKH U OLIEHKH Pe3yIbTaToOB
BbIuncIeHnd. M3ydeHwe HaTypaimbHBIX 4YHCEN TMPOAOJDKAaeTcs B 6 Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU NIOHATUAMU TEOPUU IEITUMOCTH.

Jpyroii KpynHbii OJIOK B COAEpKaHUU apU(PMETHUECKOU JIMHUH — HTO APOOH.
Hauano n3yuenust 0ObIKHOBEHHBIX U JACCATUYHBIX ApOOEi OTHECEHO K S KJ1accy. ITO
NEPBBIM ATal B OCBOEHUU ApPoOEi, KOrjaa MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH
UJesIMU, TOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHHne OOBIKHOBEHHBIX IpoOeil B
NOJHOM 00BEME MpEAIIeCTBYET HW3YYEHHIO JECATHUHBIX JpoOeHd, 4YTo
1EeJIeCO00pa3HO C TOYKH 3pPEHUS JIOTUKU H3JI0KEHHUS YHUCIOBOM JIMHMM, KOTJa
npaBuia JEUCTBUMN C JECATUYHBIMU APOOSIMHU MOKHO 0OOCHOBATH YK€ U3BECTHBIMU
aJITOPUTMAaMH BBIMOJIHEHUS IEUCTBUN ¢ OOBIKHOBEHHBIMU APOOSIMHU. 3HAKOMCTBO C
JNECATUYHBIMU IPOOSIMH PACUIMPUT BO3MOKHOCTH JJIs1 MIOHUMAHUS 00yYaroIUMHUCS
IIPUKJIAAHOTO IPUMEHEHHsI HOBOM 3alMCH NPU U3YYEHUU APYTUX NPEIMETOB U IIPU
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MPAKTUYECKOM MCIOJIb30BaHUU. K 6 Knaccy OTHECEH BTOPOM A3Tam B M3YYEHHUH
npoOel, T/e MPOUCXOJUT COBEPIICHCTBOBAHME HABBIKOB CpPAaBHEHHS U
npeoOpa3oBaHus JOpoOEi, OCBOECHHWE HOBBIX BBIUUCIUTEIBHBIX aJTOPUTMOB,
OTTAQUMBAHUE TEXHUKHU BBIUMCICHHUIM, B TOM 4YHCJE 3HAYECHUN BBIPAKECHHUIA,
coJlep KaInuX U OOBIKHOBEHHBIC, V ICCITHYHBIC TPOOH, YCTAHOBIICHUE CBA3EH MEXKITY
HUMH, pPacCMOTpeHHE MPUEMOB pellleHHs 3a7ad Ha JpoOu. B Hauane 6 kiacca
MIPOUCXOJUT 3HAKOMCTBO C HOHSITUEM IPOLIEHTA.

OCOOEHHOCTBIO M3YYCHHS TOJIOKHUTEIbHBIX W OTPULIATENBHBIX YHCET
ABJISICTCSL TO, YTO OHU TAKXKE MOTYT PacCMaTpUBATHCS B HECKOJBKO ATarnoB. B 6
KJIaCCE€ B HaudaJie U3ydyeHUsl TeMbl «ll0J0KUTENbHBIE U OTPULIATENIBHBIE YHUCIIA»
BbIZIeIIsieTCa moaTeMa «llemple 4wcna», B paMKax KOTOPOM 3HAaKOMCTBO C
OTPULATEIIbHBIMU YUCJIAMH U JICUCTBUSMH C IMOJIOKUTEIIBHBIMUA U OTPULIATEIbHBIMU
YUCJIaMU MPOUCXOIUT HA OCHOBE COJIEPHKATEIBHOIO MOAX0AA. JTO MO3BOJISET HA
JIOCTYITHOM YPOBHE ITO3HAKOMUTH yYAIIUXCSA MPAKTUYECKH CO BCEMH OCHOBHBIMU
MOHATUSAMU TEMBI, B TOM YHCIIE U C IMpPABUIAMHU 3HAKOB IIPU BBIIIOJHECHUU
apupMeTHYeCKux JAeucTBuil. l3ydyeHue panvoHaIbHBIX 4YHCEI Ha JTOM HE
3aKOHUUTCA, a OyJeT NpOoJoJDKEHO B Kypce anreOpel 7 Kiacca, 4TO CTaHET
CJHEAYIOLINM ITPOXOJIOM BCEX NMPUHIMUITHATIBHBIX BOIPOCOB, TEM CaMbIM Pa3JECiICHUE
TPYJHOCTE OO0JeryaeT BOCHPHUITHE MaTepuala, a paclpeelieHHe BO BPEMEHH
CIOCOOCTBYET MPOYHOCTH MTPUOOPETAEMBIX HABBIKOB.

[Ipn 0O0yueHur peIIeHUI0 TEKCTOBBIX 33jad B 5—6 Kjaccax MCIHOJb3YIOTCS
apudmMeTruecKue MpueémMsl perieHus. TeKCToBbIC 3a/1auu, pelaeMble IpU OTPadOTKE
BBIYMCIIUTEIbHBIX HABBIKOB B 5—0 KJIaccax, pacCCMaTpUBAIOTCS 3a/1a4M CIEAYIOITUX
BUJIOB. 3a/Jlayd Ha JBW)KCHWE, HA 4YacTH, HA TIOKYNKWA, HA paboTy u
MPOM3BOJAUTEIILHOCTh, HA MPOIEHTHI, HA OTHOILIEHUA U Tponopuun. Kpome Toro,
oOydJaromrecs: 3HaKOMATCSA ¢ pUEMaMU PEIICHHS 3a/1ad MepedopoM BO3ZMOKHBIX
BApUAHTOB, yuyarcs paboTath ¢ uHGOpMalUel, mpeacTaBieHHON B popme TabIIUIl
WJIA THArPaMM.

PelieHrie TEKCTOBBIX 3a/ady 3a4acTyi0 BbI3bIBaeT y ywamuxci ¢ PAC
CEpbE3HbIE 3aTPYIHEHMS] U3-32 OCOOEHHOCTEH pedeBOro pa3BUTHs (HEIOCTATKOB
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JIEKCUKO-TPAMMAaTHUYECKOTO CTPOs PEYM), CIOKHOCTEH B MOHUMAHUM MPUYHUHHO-
CJIEJICTBEHHBIX CBSi3e W JePUIMTAPHOCTH BOOOpaKEHUs. Ydaliuecs MOTYT
3aTPYJHATHCS B BBIACJICHUM 3HAYMMOW JJs peUIeHHs 3aJaddl HH(OpMaIHUIo,
nepeHoce Croco00B pellIeHrs OJTHOTUITHBIX 33/1ay B CIIydae Jae HE3HAYUTEIbHOTO
n3MmeHeHus: popmymupoBku. [Ikomsauku ¢ PAC moryt He 3aMedaTh KOCBEHHBIX
GbOopMyIMPOBOK U penaTh 3aJaud, CYHIECTBEHHO 3aTPYAHSIOTCS B CXeMaTH3alluu
pelieHus, COCTaBJICHUU BEpHON U MHPOPMATUBHONU KPATKOM 3alIUCH, COCTaBICHUU
IUTaHA PeLIeHUs 3a7aud U uepTexka. MM TpyJaHO MOHSTH, a TeM 0oJiee OOBSICHUTD,
IIOCJIEA0BATEILHOCTD JTAIIOB PELICHUS U CyTh TOTO MM MHOIO MaTEMAaTUYECKOIO
nerctBus. Emie TpyHee HHTEPNPETUPOBATH PE3YJIbTAThl B 33/1a4€ U UCCIIEIOBATH
ITOJIyYEHHOE PELIEHUE.

B paboueli mporpamMmme npeaycMOTpeHO (pOPMHUPOBAHUE MPOMEIEBTUYECKUX
anreOpanyeckux MpeacTaBieHUid. bykBa Kak CHMBOJI HEKOTOPOIO 4YHCIa B
3aBUCHUMOCTH OT MaT€MaTH4YE€CKOI0 KOHTEKCTa BBOAMUTCS IOCTEIEHHO. byKkBeHHas
CUMBOJIMKA IIUPOKO UCTOIBb3YETCS MPEXKIE BCETO AJIs 3alIUCH OOIIUX YTBEPKACHUN
U TNpeIOKEHUH, (POopMys, B YACTHOCTU [UJISl BBIUYMCIEHUS TE€OMETPHUYECKHUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD> YUCIIA.

B kypce «Marematnka» 5—6 KIacCOB MPEACTABICHA HArJISIHAS T€OMETPUS,
HalpaBJ€HHass Ha pa3BUTHE OOpPAa3HOr0 MBINUICHHS, MPOCTPAHCTBEHHOIO
BOOOpa)KEHUS, H300pa3UTENbHBIX YMEHHH. DTO BaXHBIH 3Talml B H3YYCHHUH
Ir€OMETPUHM, KOTOPBIM OCYIIECTBISETCA HA HArIsSAHO-TIPAKTUYECKOM YpPOBHE,
ONHMpaeTcsi Ha HaryHO-00pa3Hoe MblluleHHe oOydaromuxcs. bosbmias poib
OTBOJMTCS MPAKTUYECKOU AEATEIbHOCTH, OIBITY, SKCIEPUMEHTY, MOAEIUPOBAHUIO.
OOyuaroluecs 3HaAKOMSITCS C TeOMETpUYeCKUMHU (UrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIUMHU KOHPUTYpALMSIMH, y4aTcsa U300pakaTh UX Ha
HEJIMHOBAHHOW M KJIETYaToi Oymare, pacCMaTpuBalOT UX MpocTeiiie cBoicTBa. B
IPOLECCe U3YUYCHHsI HAIJIAJHOM T€OMETPUU 3HAHUS, MOTYYSHHbIE 00yYatoIIMMUCS

B HaYaJILHOU IOKOJIC, CUCTCMATU3UPYIOTCA U PACTIUPATOTCA.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe
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CorylacHo y4eOHOMY IUIaHy B 5—6 KjaccaX HM3y4aeTcsl WHTETPUPOBAHHBIM
npeaMmer «MareMaTrhkay», KOTOPBIA BKJIIOYACT apu(PMETHYECCKUH MaTepHan Hu
HarJSIIHYI0O TEOMETPHUIO, a TakKe IPOTMEICBTHUYCCKUE CBEACHHUS W3 alreOphl,
9JIEMEHTHI JIOTUKH U Havayia OIMUCcaTeIbHON CTATUCTUKU.

Y4eOHbIii TUIaH Ha U3yYEeHHE MAaTeMaTUKH B 5—6 KjlaccaXx OTBOJHUT HE MEHEE S
y4eOHBIX YACOB B HEJICNIIO B TE€UEHHUE KAXOTO T'ojia 00yueHus, Bcero He MeHee 340

y4eOHBIX YacCOB.

COLAEPXAHUE YYEBHOI'O KYPCA «MATEMATUKA»

5 KUIACC

HarypanbHabie unucia v Hyjb

Hatypansnoe uyucno. Psn natypanbpHbix yucen. Yucino 0. M3obOpaxenue
HATypaJbHBIX YUCEJ TOUKAMU Ha KOOPJUHATHOM (YUCIOBON) IPSIMOM.

[To3nunoHHass HEMO3UIIMOHHOW CHCTEMBI CUMCIICHUS. JlecaTnuHas cucrema
CUYUCIICHUSL.

CpaBHEHHE HATYpPAIBHBIX YUCEJ, CPABHEHUE HATYPAJIBHBIX YHCEINl C HYJIEM.
Crnioco6s1 cpaBHeHUs. OKpyTJICHHE HATYPAIbHBIX YHCET.

CnoxeHure HaTypajabHbIX YHCEIT; CBOMCTBO HYJISI IPU CIOXKEHUH. Beruntanue
KaK JelicTBUE, 0OpaTHOE CIOKEHHUI0. Y MHOKEHUE HATypalbHBIX YMCEII; CBOMCTBA
HYJIA ¥ €IMHULIBI IPU YMHOXKEeHUH. JleieHne Kak neicTBrue, o0paTHOE YMHOKEHHUIO.
KommionenTsl  peiicTBui, CBsi3b Mexay HuMmu. [IpoBepka pesymnbpTara
apupmMeTrdeckoro aeucteus. llepeMecTuTenbHOE W coyeTaTeIbHOE CBOICTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHUS, PaCHpEICIUTEIbHOE CBOMCTBO (3aKOH)
YMHOKECHUS.

Hcnonp3oBanue OyKB Jj1s1 0003HAYCHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aITUCH
CBOMCTB apu(METUIECKUX JTCHUCTBUM.

Jlemurenu W KpaTHble 4YHCIIa, pasjoXeHWe Ha MHoxurtenu. [Ipocteie u
coctaBHbie uucna. [Ipusnaku gemumoctu Ha 2, 5, 10, 3, 9. Jlenenne ¢ octaTkoM.

Crenennb c¢ HaTypaJIbHbBIM I10Ka3aTCJICM. 3anuch 4ucia B BUJIC CYMMEI
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pa3psSIAHBIX CIAracMbIX.

UucnoBoe BbIpaXeHUE. BblUMCIEHHWE 3HAYEHUN YHUCIOBBIX BBIPAKECHUM;
MOPSAIOK  BBINOJIHEHUA ~ ACUCTBUU.  Vcronb3oBaHME NOpU  BBIYHCICHUSAX
NEPEMECTUTENILHOTO W COYETATEJILHOTO CBOMCTB (3aKOHOB) CIIOXKECHHS H
YMHOKEHUS, pACIPEAETUTEIBHOTO CBOMCTBA YMHOXKCHHUS.

JApoodu

[IpencraBnenrie o JpoOM Kak crmoco0e 3amucu  YacTh BEJIUYUHBI.
OO6bikHOBEHHBIE ApoOH. [IpaBuIbHBIE U HEMpaBWIbHBIE Apodu. CmenianHas 1poob;
MPECTaBICHUE CMEIIAaHHOW ApOoOM B BHUJAEC HENMPABWIHLHON IpoOU U BBIICIICHUE
1[EJI0M YacTH YKClia U3 HEMpaBWIbHOU JIpodu. M3o0paxkenue npodelt ToukamMu Ha
yuciaoBoi mpsiMoi. OcHOBHOE CBOMCTBO apodu. Cokparienue apobeil. [IpuBenenue
npoOu K HOBOMY 3HaMeHaTento. CpaBHEHUE JpOOeid.

CrnoxxeHue U BbIYUTaHUE JIpoOel. YMHOKEHUE U JIeTeHHe qpo0eii; B3aUMHO
oOpatHble qpodu. HaxoxkaeHue 4acTu 1eIoro U 1e10ro o €ro YacTHu.

Hecsatuynas 3amuch apoOeit. IlpencraBineHue AecSiTUYHOW IpoOU B BHUIE
0ObIKHOBEHHOU. M300paxeHne qecATUYHBIX Ipo0el TOUKaMH Ha YMCIOBOUMPSIMOH.
CpaBHEHHE JECATUYHBIX APOOEH.

ApudmMernueckre JEHCTBUA C JECATUYHBIMH JpoOsimu. OxpyrieHue
JECATUYHBIX APOOEH.

Pemenue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amad  apudMeTHYECKUM crocoboM. Perenue
JIOTUYECKUX 3ajay. PemeHue 3amad mepebOpoM BCeX BO3MOKHBIX BapHAHTOB.
Hcnionp3oBanue mpy perieHuu 3aa4 TaOIUI] U CXEM.

Pemiennie 3amay, coaepKaliux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIMYHMHBI:
CKOpOCTb, BpEMS, pAacCTOSIHUE; I1I€HAa, KOJMYECTBO, CTOUMOCTb. EIWHHUIIBI
U3MEPEHUS: MacChl, 00bEMA, IICHBI; PACCTOSHUSA, BPEMEHH, CKOPOCTH. CBSI3b MEXKIY
SAUHULIAMHU U3MEPECHUS KaKJI0M BEJIMUUHBI.

Pemenre oCHOBHBIX 33124 Ha APOOH.

[IpencraBnenue NaHHBIX B BUIE€ TAOJIUII, CTOJIOYATHIX UArPaMM.

Harasignas reomerpust
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Harnsinuele mpeacraBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, Jy4, YTOJI, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YToJ. [Ipsimoi,
OCTPBIN, TYIIOW U pa3BEPHYTHIN YIJIbI.

JnuHa oTpe3ka, METpUUYECKUE €IUHUIIBI JIMHBL. [[TMHa JIOMaHOH, IEpUMETP
MHOI'OYroJIbHUKA. MI3MepeHne 1 oCTpOEHNE YIJIOB € TIOMOLIBIO TPAHCIIOPTHPA.

Harnsinuele npencraBieHuss o (Urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o6paxkenne ¢uryp, B TOM yucie Ha kierdator Oymare. Iloctpoenue
KOH(pUrypanuii u3 yacte mpsiMoil, OKPYKHOCTH Ha HEJIIMHOBAHHOW M KJIETYaTOM
Oymare. Mcrnonp30BaHle CBOMCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBAAPATA.

[Inomanes mOpAMOYroJIbHUKA W MHOTOYTOJBHUKOB, COCTaBJIEHHBIX W3
MPSIMOYTOJILBHUKOB, B TOM 4HCJEe (UTYp, U300paKEHHBIX Ha KJeT4aToud Oymare.
EnvHue1 namepeHust miomaim.

Harnsinablie npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (GUTYpaX: MPSIMOYTOJIbHBIN
napajienenunen, — Kyo, — MHororpaHHuku. — M3o0paxkeHwe  mpocTeHIImx
MHOTOrpaHHUKOB. Pa3BépTkum kyba u mnapamwienenuneaa. Co3naHue Mojeneu
MHOTOTPAaHHUKOB (13 OyMaru, MpoBOJIOKH, IJIACTUIIMHA H JIP. ).

O0BEM TPSMOYTOJILHOTO Mapajuienenumena, kyoda. EguHunbl usmepeHus
o0BEMa.

6 KIIACC

HarypaJjbHble ynciia

Apudmernueckre NEHCTBUS C MHOTO3HAYHBIMH HATYypaJIbHBIMU YHUCIIAMHU.
YucrioBble  BBIpAKEHHUSA, TMOPSAOK  JACHCTBUH,  HUCHOJIb30BAaHUE  CKOOOK.
Hcnonb3oBaHue MpY BRIYUCIECHUSAX TEPEMECTUTENBHOTO U COYETATEILHOTO CBOMCTB
CJIOKEHUS U YMHOKEHHUS, PACIIPEAEIUTEILHOTO CBOMCTBA YMHOXKEeHUs. OKpyTIIeHHE
HATypaJbHbIX YUCEN.

Jlenutenu u KpaTHBIC YKCIIa; HAUOOIBIINN OO ASIUTEh U HANMEHBIIICE
oO1ree kpaTHoe. JlenMMoCcTh CyMMBI U TIpou3BeieHus. Jlenenne ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue ApoOeH.
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CpaBHeHue U ynopsaounBaHue apooei. Pelienre 3aa4 Ha HaX0XKJIEHUE YacTh OT
1EeJ0ro M IENOoro Mo ero vactud. JpoOHoe 4Mciio Kak pe3ylbTar JeJICHHS.
[IpencraBnenne necITHUIHON ApOOH B BUAC OOBIKHOBEHHON IPOOU W BO3MOKHOCTh
Mpe/ICTaBICHUs] OOBIKHOBEHHOU APOOM B BUJE JAeCATUYHON. JlecsiTuuHbIe ApoOH U
MeTpUYecKas cuctemMa mMep. ApudmMeTndeckue IeUCTBUS U YHUCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHomienue. JleneHue B JaHHOM OTHOIICHWH. Macmrad, Tponopius.
[IprMeHnenne nponopuUri MPU PEIIEHUH 331a4.

[Tonarue mporeHTa. BrlunciieHne mpoleHTa OT BEJIMYUHBI U BEJIMYUHBI 110
e€ mpoLeHTy. BolpaxkeHne NpoLEeHTOB IeCATUUHBIMU Opo0siMu. Pemienne 3ana4 Ha
IPOLICHTHI. BeIpaskeHne OTHOLIEHUSI BEIMYMH B IPOLIEHTAX.

HonoxuTenbHbIE U OTPULIATEIbHBIC YHCJIA

[lonoxurenbHble U OTpULIATENBHBIE Yncia. Llenpie uncima. Monyne 4ducna,
reoMeTpuyecKass MHTepHperanuss Moayns uucia. M3o0paxeHue wyucen Ha
KOOPJAUHATHOM NPAMOM. YUHUCIOBBIE TPOMEKYTKHU.

CpaBHeHnue umcen. ApudMernyeckue IEHCTBUA C MOJOXKHUTEIbHBIMU U
OTPULIATEIHLHBIMU YHCIIAMHU.

[IpssMOyTOJIBHAS cHCTEMA KOOPJAMHAT Ha TNIOCKOCTH. KoopauHaTel TOUkH Ha
IJI0CKOCTH, abcuucca u opauHara. Iloctpoenue Touek u Gpuryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

BykBeHHbBIEe BbIpaKeHUs!

[Ipumenenue OykB 1  3alUMCH  MaTEMaTUYECKUX  BBIPAXKEHUH U
npemoxxkennii. CBoWicTBa apu(pMeTHIECKUX JehCcTBUN. BykBeHHbBIE BBIpOXXCHUS U
YUCJIOBBIE TMOJICTAHOBKHA. DYKBEHHBIE pAaBEHCTBA, HAXOXKIAECHUE HEHU3BECTHOTO
KoMIlOHeHTa. DopMyibl; (GopMysbl TIepUMETpa M IUIOMIAAN TPSIMOYTOJBHUKA,
KBaJpaTa, 00bEMa mapasienenumneaa u Kyoa.

Pelenue TeKCTOBBIX 3224

Pemenne TekcTOBBIX 3amad  apudMeTHYECKUM crocoboM. Perenue
JOTUYECKUX 3a1a4. Pemienue 3aiay nepeObopoM Bcex BOZMOKHBIX BApUAHTOB.

Pemenne 3amau, copep:KamMx 3aBUCHMOCTH, CBS3BIBAIOIIMX BEIWMYMUHBI:

24



CKOPOCTBb, BpeMs, PacCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOAUTEIILHOCTh, BpeMs, 00bEM paboThl. EAMHUIIBI H3MEpPEHHs: MaccChl,
CTOMMOCTH; paCCTOSIHUS, BPEMEHH, CKOPOCTH. CBS3b MEX Y €IMHULIAMHA U3MEPEHUS
KaXXJI0M BEJIMYHHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOIIEHUEM, IPOIOPIHUOHATBHOCTHIO
BEJIMYMH, MPOIIEHTaMU; pPEIlIeHHe OCHOBHBIX 3a]1a4 Ha IPOOU U MPOIEHTHI.

OueHka U MpUKUAKA, OKPYTIICHHE pe3yJibTaTa.

CocraBneHue OyKBEHHBIX BBIPAXKEHHI MO YCIOBUIO 3a/1a4U.

[TpencraBieHne JaHHBIX C MOMOIIBIO Tabnui U guarpamm. CronOuaTeie
JIarpaMMBbl: YTEHHE U MMOCTpOeHUE. UTEHHE KPYTOBBIX AUATPAMM.

Haruasianas reomerpust

Harnsignele mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, HpsiMasd,
OTPE30K, JIy4, yroj, JOMaHas, MHOTOYTOJbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anMmHOE pacnosioKeHHE ABYX NPSAMBIX Ha IUIOCKOCTH, I1apajuleiIbHbIC
psIMbIE, TMEPIECHANKYJSIPHBIE NpsiMble. M3mMepeHne pacCTOSHMM: MEXKIYy IABYMs
TOYKaMH, OT TOYKH J0 NPAMOM; JJIMHA MapIIPyTa HA KBaIPaTHOM CETKE.

N3mepeHrne M TNOCTPOEHUE YIJIOB C IIOMOIIBIO TpaHCIOpPTUpA. Buael
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSIMOYTOJIbHBIN, TYNOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeThIpEXYTrOIbHUK, IIpUMEpPHI
YEThIPEXYTOJIBHUKOB. [[pIMOYTrOIBHUK, KBapaT: HCHOJIB30BAHUE CBOKMCTB CTOPOH,
yIa0B, nuaroHanei. M3o0pakeHue reoMeTpuyeckux (GUryp Ha HEITUHOBAHHOM
OymMare ¢ WCHOJb30BAaHUEM IUPKYJs, JUHEHWKH, YTrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp ™MHOroyrosnbHuka. IloHsTne mOmanu QUIYpPBI; €IUHUIBI
u3Mepenus miomaau. [Ipudnmkénnoe usmepenue miomaan Guryp, B TOM 4Yucie Ha
KBajpaTHOM ceTke. [lpubmmkéHHoe u3MepeHue IIMHBI OKPY>KHOCTH, IUIOLIAAN
Kpyra.

CuMmMmeTpus: HEeHTpallbHAsl, OceBasi U 3epKajbHas cummeTpud. [loctpoenue
CUMMETPUYHBIX QUTYD.

25



HarnsigHeie IPEACTABICHHUS 0 MIPOCTPAHCTBEHHBIX ¢durypax:
napajienenunen, KyO, Mpu3Ma, NUpaMuaa, KOHYC, IWIMHIAP, map u cdepa.
N3o00paskenne mpocTpaHCTBEHHBIX (uryp. [IpuMepsr pa3BEPTOK MHOTOTPAaHHUKOB,
nuIMHApa U koHyca. Co3gaHue Mojenield MpOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
IIPOBOJIOKH, MIACTUIIMHA U JIp.).

[Tonsitue o0bEMa; enuHULIBI U3MepeHuss 00béMa. OOBEM MPSMOYTOJILHOTO

napajienenumneaa, Kyoa.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOUYEN
[TPOI' PAMMBI KYPCA

OcBoenue yuebHOro kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM ILKOJIbI
JOJDKHO 00ecnevrBaTh JIOCTUKEHUE CIEAYIOINIMX MPEAMETHBIX 00pa30BaTEIbHbIX
pe3ynbTaTOB:

5 KJIACC

Yucua ¥ BEIYUCTICHUA

[lonumMaTe ¥ NpPaBUIBHO  yHNOTPEOJNATh TEPMHHBI, CBA3aHHBIE C
HATypaJbHBIMHU YHUCIIaMU, OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

CpaBHHBaTh M yHOPANOYMBATH HaTypalbHbIE 4YHUCIA, CpPaBHUBATh B
MPOCTEUIINX CITydasiX OOBIKHOBEHHbIE JPOOH, 1ECATUYHBIE IPOOU.

CooTHOCHUTH TOYKY Ha  KOOPAMHATHOM  (YMCJIOBOW) MPSAMOUA  C
COOTBETCTBYIOIIMM €H YHUCIOM M H300paxaTh HaTypaJibHbIE YMcia TOYKaMU Ha
KOOPJIMHATHOM (YMCIIOBOI) MPSMOIA.

BemonusaTe apudmernyeckue IEHCTBUS C HATypaJbHBIMH UYHCIaMH, C
OOBIKHOBEHHBIMU APOOSIMHU B IPOCTEUILIUX CITydasiX.

BBINONHATE IPOBEPKY, NPUKUIKY PE3YJIbTaTa BHIYUCICHHM.

OKpyTsTh HaTypaJbHbIE YHACTIA.

Pewenue mexcmoswix 3a0au

Pemarp TekcToBble 3amauv apU(PMETHUECKUM CIOCOOOM U C IOMOIIBIO
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OpPTraHHW30BAHHOTO KOHEUHOTO Nepedopa BCeX BO3MOKHBIX BAPHUAHTOB.

Pemarp 3anmaum, coxpepkaliue 3aBUCUMOCTH, CBS3bIBAIOLIME BEJINYUHBL:
CKOPOCTb, BpEMSI, pACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3allMCH, CXEMbl, TaOJMLbl, OOO3HAYEHUs NpU
pELICHUH 3a]ay.

[Tonp30BaTbCs OCHOBHBIMU  €IUHHUIIAMM  HM3MEPEHUS: II€HbI, MAaccChl;
paccTOsIHUS, BPEMEHHU, CKOPOCTH; BBIpaKaTh OJHHM E€AVHMIIBI BEJIUYMHBI YEpe3
TpyTHE.

W3Bnekarh, aHAJIM3UPOBATh, OLIEHUBATh MH(OPMALINIO, IIPEICTABICHHYIO B
Ta0JMIle, Ha CTOJIOYATON TMarpaMMe, UHTEPIPETUPOBATH ITPEICTABICHHbIE TAHHBIE,
UCITI0JIb30BaTh JaHHbIC TPU PELUICHUU 3a/1a4.

Haznaonaa zeomempus

[Tonb30BaThCA FEOMETPUUYECKUMH MOHATUAMU: TOUYKA, MIPsAMasi, OTPE30K, JIyd,
yT0J1, MHOI'OYTOJIbHUK, OKPY’KHOCTB, KPYT.

[TpuBoIUTE TpUMEPBl OOBEKTOB OKPYXKAIOLIETO MHUpPA, UMEKOLUX (opMmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcronb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C yIJIaMH: BEpLIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, AMAroHajgb; C OKPYXHOCTBIO:
paauyc, AMameTp, UEHTP.

N300paxaTh U3ydeHHbIE TeoMeTpuyecKue (GUrypbl Ha HEIMHOBAaHHOW U
KJIeTYaTO Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEWKHU (IPU HATMYUU BO3ZMOMXHOCTH).
HaxoauTte JiMHBI OTPE3KOB HETIOCPEICTBEHHBIM H3MEPEHUEM C ITIOMOLIBIO
JUHENKH, CTPOUTH OTPE3KH 3aJlaHHOW NJIMHBI; CTPOUTH OKPY>KHOCTH 3aJaHHOTO
panuyca (Ipy HATMYUKU BO3MOXKHOCTH).

Hcrnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBajgpara sl UX
MOCTPOEHUS, BEIYUCIICHUS IJIOIAIU U TIEpUMETpa.

BbruncnsaTe mepuMeTp W IUIOUIAAb KBajparta, MPsIMOYTOJbHHKA, (GUTYD,
COCTaBJICHHBIX M3 MPSAMOYTOJbHUKOB, B TOM uucie (Quryp, u3o0paxEHHbIX Ha
KJIeT4yaTon Oymare.

[Tonp30BaThCs OCHOBHBIMU MCTPHUYCCKUMU CAMHUIAMU U3MCPCHUA JIMHBI,
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TUTOIIA/TN; BBIpaXXaTh OJHH SIUHUIIB BETMYUHBI Yepe3 ApyTHe.

Pacno3naBate mapaimnenenuriesl, KyO, HCIOIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHa, peOpo TpaHb, M3MEPEHUS; HAXOAWTh W3MEPCHHs Mapajuieienumnesa,
KyoOa.

Breraucisate 006EM KyOa, mapayieienunena mo 3aJaHHbIM H3MEPCHUSM,
M0JIb30BaThCS €AMHUIIAMU U3MEPEHHsS 00bEMA.

Permath HeCOXKHBIE 3aa4 HA U3MEPEHUE T€OMETPUUECKUX BEIMYMH B

NPAKTUYECKUX CUTYalMsIX (IIPU HAIMYUU BO3ZMOXKHOCTH).

6 KJIACC
Yucsia ¥ BBIYMCIICHUSA

3HaTh U NOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMHU YHCEIl U
Croco0aMu X 3aIUCH, IEPEXOIUTH (€CIIM 3TO BO3MOKHO) OT OTHOM (hOPMBI 3alKCh
yucia K Ipyrou.

CpaBHUBATh U yNOPSA0UUBATH 1I€JIbI€ YKCIa, OOBIKHOBEHHBIE U I€CATUYHBIC
IpoOu, CpaBHUBATh YHCJIA OJTHOTO U PA3HBIX 3HAKOB.

BbInonHATh, coyeTass yCTHbIE U MHUCbMEHHBIE NPUEMBI, apUPMETHUECKUE
JEHCTBHUS C HATYPAIbHBIMHU U LIEJIBIMU YHCIaMU, OOBIKHOBEHHBIMU U JI€CATUYHBIMU
JIpOOSIMHU, TTOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMU YHCTIAMU.

BpuMCHATh 3HAUYCHUS YUCIOBBIX BBIPAXKCHUM, BBINOJHATH NPUKUAKY U
OLICHKY pe3yJibTaTa BBIYMCICHUIN; BBIMOJHATh NPEOOpPa30BaHUs YHCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBHIA.

COOTHOCUTH TOYKY Ha KOOPIWHATHOM MPSIMOM C COOTBETCTBYIOLIUM €W
YUCJIOM M HM300paXaTh 4YHMCJIa TOYKAMU Ha KOOPJAWHATHOM MPSMOM, HAXOIMTh
MOZYJIb YHCJIA.

COOTHOCUTH TOUKH B MPSIMOYTOJIBHOW CUCTEME KOOPAUHAT C KOOPAUHATAMHU
3TOM TOYKH.

OKpyrJiATh 1IeNible YHciia U JeCATUYHbIE OpOOH, HaXOAUThb MPUOIMKEHUS
quced.

YucnoBbie 1 OyKBEHHBIE BHIPAKEHUS
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[ToHumaTe 1 ynoTpedaTh TEPMHUHBI, CBSI3aHHBIE C 3alUChIO CTENIEHU YMCIIA,
HaXOJUTh KBaJpaT M KyO 4MCIa, BBIYMCIATH 3HAYEHUS YHMCIIOBBIX BBIPAKCHU,
COAEPKAIIUX CTEIICHHU.

[Tonp30BaThCA MpPU3HAKAMU JIEIMMOCTH, PACKIIAIBIBATh HATYpaJbHbIC YHUCIA
Ha MPOCThIE MHOKHUTEIIH.

[Tonb3oBaThCa MacITabOOM, COCTABIATH MPOMOPLUUA U OTHOLICHUSI.

Hcnonb3oBaTh OYKBBI 1711 0003HAUYECHUSI YMCEN MPU 3alTUCH MAaTEMaTHYECKUX
BBIPKECHUIA, COCTABIISITh OYKBEHHBIC BRIPAKCHUS U (DOPMYJIIBI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX  BBIPDQXECHHM, OCYIIECTBIAS HEOOXOJUMBbIE  TOJCTAaHOBKH U
npeoOpa3zoBaHusl.

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelnenue TeKCTOBBIX 32424

PemaTe MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U ApUPMETHIECKUM CITIOCOOOM.

Pemiath 3agaum, CBsI3aHHBIE C OTHOILICHHEM, MPOMOPIIMOHATBLHOCTHIO
BEJIMYMH, MPOIICHTaMU; PEIIaTh TPU OCHOBHBIC 3374/ HA JPOOH U MPOIICHTHI.

Pemiate 3amauu, copaepikamipe 3aBUCUMOCTU, CBSI3bIBAIOIINE BEJIMYMHBI:
CKOpOCTb, BpeMs, paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOIUTEIILHOCTh, BpeMs, 00bEMa paldOThl, HCHOIB3YS apuMETHUUECKHE
JNEUCTBUS, OIEHKY, TMPUKUAKY; T[OJb30BaThCA  CAMHUIAMHU  HU3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CocTtaBisaTh OYKBEHHBIC BBIPAKECHUS IO YCIOBUIO 33]1auH.

N3Bnekats uH(OpManuio, MPEACTABICHHYI0 B TaONWIaX, Ha JUHEWHOM,
CTOJIOYATOM WM KPYrOBOWM JMarpamMMmax, WHTEPHPETUPOBATH MPEACTaBICHHBIC
JIAHHBIE; UCTIOJIb30BaTh JAHHBIE TTPU PEIICHUH 3a]1ay.

[IpencraBnsaTs nHPOPMAIHIO C TIOMOIILIO TAOJINIL, JIMHEWHONW M CTOJI0YATOM
JMarpamm.

Harasanas reomerpus

[IpuBoaUTH TIpUMEPH OOBEKTOB OKPYXAIOIIETO MHpa, UMEKIHNX (HopmMy
W3YYCHHBIX T€OMETPUUYECKHX TUIOCKMX M MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.
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N300paxkatb ¢ TMOMOIIBIO UUPKYJs, JUHEHWKH, TpaHCIOpTHpAa Ha
HEJIMHOBAaHHOM U KJIeT4aTOM Oymare H3ydeHHbIE IUIOCKHE Te€OMETPUUYECKHE
burypsl 1 KOHQUTypalluu, CAMMETPUYHbIE (PUTYPHI (IPH HATUYUHA BO3ZMOYKHOCTH).

[Tonb30BaThCcs  rEOMETPUUECKUMHU  TMOHSATUSIMU:  PAaBEHCTBO  (uryp,
CUMMETpPHS; MCHOJb30BATh TEPMHUHOJIOTHIO, CBSI3AHHYIO C CHUMMETPHE: OCh

CUMMCTpPUHU, HCHTP CUMMCTPHH.

BbluncnATh IMHY JIOMAHOW, MEPUMETP MHOTOYTOJIbHUKA, IOJb30BaTHCS
€AMHULIAMU U3MEPEHUS JJIMHBI, BRIPAXKATH OJIHU €TUHULIBI U3BMEPEHHUS JITTUHBI Yepe3
JpyTHe.

HaxoauTe, ucronb3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEKIYABYMS
TOYKaMH, OT TOUYKHU JI0 IPSMOM, JJIMHY ITyTH HA KBAJPaTHOM CETKeE.

Beruucnare mimomanas  QUryp, COCTaBICHHBIX W3 MPSIMOYTOJIbBHUKOB,
UCITI0JIb30BATh pa30MEeHNE Ha MPAMOYTOJIBLHUKH, HAa paBHbIE (DUTYpBI,JOCTpAauBaHUE
JI0 TIPSIMOYTOJIbHHUKA;, MOJIb30BaThCSI OCHOBHBIMHM €IMHUIIAMHU U3MEPEHHUS TUIOIIAIN;
BBIpAXKaTh OAHU €IUHUILIBI U3MEPEHUS IOIAAN YEPE3 APYTHE.

Pacrio3naBaTh Ha MOJENSAX M M300paKEHUAX MUPAMUIY, KOHYC, IWIMHIP,
MCIIOJIB30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIeT4aToOl OyMare mpsiMOYTOJbHBIN Mapasenenumnes (pu
HaJIMYUH BO3MOKHOCTH).

Brruncnars 00bEM NpsIMOYTOJIBHOTO Mapasuiesienunesa, Kyoa, moiab30BaThCs
OCHOBHBIMH €JMHUIIAMU U3MEpeHUs 00bEMa; BbIpaXKaTh OJHU €IUHUIIBIN3MEPEHUS
o0bEMa uepes Apyrue.

Pemiath HecnoXXHBIE 33/1aud HA HAXOXKJIEHUE T€OMETPUYECKUX BEJIMYHMH B

MMPAKTHYCCKUX CUTyalluAX.
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TemaTn4yeckoe IJIAHMPOBaHME YUeOHOr0 Kypca (1o rogaM o0y4eHmusi)
5 kiacce (e menee 170 v)

Ha3zBanue
pa3naena (TemMbl)

OcHoBHOe coiep:KaHue

OcHOBHBIE BUIbI J1€ITEJIbHOCTH 00YYAIOIINXCS

Kypca
(koMUecTBO
4acoB)
Harypaabubie |/lecsTuunas cucrema Yurarh, 3alUCHIBATH, CPAaBHUBAThL HATypaJbHBIC YHKCIA; MpeIaraTb M 00CYXKIaTh
YyHCJIa. cunciieHus1. P HaTypaibHBIX  |CHOCOOBI YIIOPSIOUYMBAHKS YHCEIL.

JlelicTBHUSA ¢
HATYPAJIbHbIM
HYHCTAMH

(43 u)

yucel. HarypanbHbii psn.
Uucno 0. HarypaibHbie yncna
Ha KOOPAMHATHOM MPSMOIA.
CpaBHeHuE, OKpYTJIEHHE
HaTypaJIbHBIX YHCEI.
ApudpmeTrnueckue IeiCcTBUS C
HaTypaJIbHBIMU YUCIIAMM.
CBolicTBa HyJIsl NIpU
CII0)KECHUM U YMHOXKECHHH,
CBOMCTBA €JUHUIIBI ITPU
YMHOKEHHH.
[IepemecTuTensHoOE U
COUYETaTEIbHOE CBOMCTBA
CJIOKEHUS U YMHOKECHMS,
pacrpenenuTeIbHOE CBOMCTBO
YMHOKECHHUS.

Jlenutenn M KpaTHbIE 4YHCITA,

M300pakaTh KOOPAWHATHYIO NPSMYIO, 0TMeYATh YUCIIa TOYKaMH Ha KOOPAWHATHOW NPSMOH,
HAXOJAUTb KOOPIUHATHI TOUKH.

HccnenoBarh cBoiicTBa HaTypaiabHOro psja, uncena 0 u 1 mpu clI0KeHHH U YMHOKCHHUU.
Hcnonb30BaTh MPaBUJIO OKPYTIICHUS HATYPATBHBIX YHCEL.

BoinoHATh apudmMeTnyeckne aelcTBUSA HATYPAITbHBIMUA YHCIAMH, BHIYHCIAATH 3HAYCHUS
YHMCIIOBBIX BBIPAXKEHUN CO CKOOKaMU 1 0€3 CKOOOK.

3anucbiBaTh
TePMHUHOJIOTHIO (OCHOBaHHE, TIOKA3aTeNb), BBIYHCIATH 3HAYEHH CTETICHEH.

MPOU3BEJAECHUE B BHUAE CTEIECHH, YUTATh CTENEHU, HCHO0Jb30BATh
BbINOJIHAT, NPUKHMAKY M OLEHKY 3HAYCHUM YHUCIOBBIX BBIPAXKEHUN, MNpeAJararb M
NPUMEHATH NPUEMBI IPOBEPKH BbIUUCICHUN.

Hcnonb30BaTh NPU BHIYUCICHUSX [IEPEMECTUTENIBHOE U COUETATENIBHOE CBOMCTBA CIIOKEHUS
U YMHOXKEHUS, PACIPEICIIUTEIILHOE CBOMCTBO YMHOXEHHUS; (DOPMYJIUPOBATHL U NPUMEHATH
npaBmJja mnpeoOpa3oBaHUsl YHUCIOBBIX BBIPAKEHUH Ha OCHOBE CBOWCTB apu(PMETHUECKUX
NEHCTBUM.

HccaenoBarb YHCIOBBIE 3aKOHOMEPHOCTH, BbIABMIaTh M O00OCHOBBIBATH TI'MIIOTE3bl,
dopmyaupoBaTh 00001IeHUS W BBIBOAbI [0 PE3YyJbTaTaM MNPOBEAEHHOIO HCCIIECIOBAHUSA.
DopMyJIMPOBATH ONpelesIeHUs] ICTUTEIIS U KPaTHOTO, HA3bIBATh JICITUTEIN U KPATHBIC YUCTIA;

Ppacmo3sHaBaTb IIPOCTBIE M COCTABHBLIEC YHUCIIA, (l)OpMy.J'II/IpOBaTb H IPUMEHATDH IPU3HAKH
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[pa3oXeHue Yyuciia Ha
MHOXUTENH. JleneHue ¢
ocratkoM. [IpocTeie u
cocraBHble uncia. [Ipusnaku
nenmnmocta Ha 2, 5, 10, 3, 9.
CreneHp ¢ HaTYpaJIbHBIM
rokaszareneM. Yuciossle
BBIPA)KEHUS;IOPSIIOK
nerctBuil. Pemenne
TEKCTOBBIX 3aJ]ay HaBCe
apudmernyeckueeicTBUS, Ha
TBIDKEHUE U TIOKYTIKH

nenuMocT Ha 2, 3, 5, 9, 10; npuMeHsATh aJIrOPUTM Pa3IOKCHHS YHCiIa HAPOCThIE MHOKHUTEIH;
HAXOAMTH OCTATKU OT JCJICHNS U HEIIOJIHOE YACTHOE.

Pacno3HaBaTh MCTUHHBIE WM JIOKHBIC BBICKa3bIBaHUS O HATYPAJIBHBIX YHUCIIAX, NPHBOIUTH)
NpUMepbl ¥ KOHTPIPHUMEPHI, CTPOMTH BbICKA3bIBAHUSI U OTPHULIAHUSA BBICKA3bIBAHUN O
CBOMCTBAxX HaTypaJbHbIX YUCEL.

KoHcTpyHpoBaTh MareMaTH4YeCKHEe IPEIVIOKEHH C IIOMOIIBIO CBSI30K <«M», N,

«ECIIH..., TO...».

PemiaTh TEKCTOBBIE 3a/Ja4u apU(PMETUYECCKHM CIIOCOOOM, WCHOJIb30BAaTh 3aBHCHMOCTH
MEXy BEJIMUYUHAMH (CKOPOCThH, BPEMs, PacCTOSIHUE; 11€Ha, KOJUYECTBO, CTOUMOCThH U Ap.):
AHAJIN3MPOBATH U OCMBICJIMBATH TEKCT 33724, nepeGopMyIUpPOBATH YCIOBUE, U3BJIEKATH
HEeoOXOIMMBbIE JIaHHBIC, YCTAHABJIMBATHL 3aBUCUMOCTH MEXIy BeIMYUHAMHU, CTPOMTH
IMOTUYECKYIO LIETIOYKY PacCyKICHUI.

MojaeaupoBaTh X0 PEIICHUS 33/1a4H C TOMOIIIbIO PUCYHKA, CXEMbI, TaOJIHUIIBI.

I[IpuBoauTH, pa3dMpaTb, OLEHUBATHb DPA3NIMYHBIC PEIICHUS, 3aIUCU PEIICHUM TEKCTOBBIX
3aa4.

Kputnyeckn oneHUBATh MOJTYYEHHBIM PE3yNbTaT, OCYHIECTBJIATHL CAMOKOHTPOJIb, POBEPSIS
OTBET Ha COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIINOKH.

Pemath 3amaum ¢ TOMOIIBIO Tepedopa BCEX BO3MOXKHBIX BapHaHTOB. 3HAKOMHUTHCH €
ucTopueii pa3BuTUS apu(PMETUKH

Harasauas
reoMeTpus.
Jlunuu Ha

Touka, mpsimMasi, OTPE30K, JIy4.
Jlomanas. M3mepenue qimHbl

0Tpe3Ka, METPUIECKUE

Pacno3naBaTh Ha 4depTekax, pPHUCYHKaX, ONMCHIBATb, WCIOJIb3yS TEPMHUHOJIOTHIO, H
U300pakaTh C MOMOMIbIO YEPTEKHBIX MHCTPYMEHTOB (IIPH HAIUYUU BO3MOKHOCTH): TOUKY,
MPSIMYI0, OTPE30K, Iy, YTOJ, JOMaHyI0, OKPY>KHOCTb.
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miockoctH (12 )

€IMHULIBI U3MEPEHUS UTUHBI.
OKpY>KHOCTb U KPYT.
[IpakTuueckas padbora
«TocTpoenue y3opa u3
OKPY>KHOCTEN.

Yroun. [Ipsmoi, ocTpblid,
TYIIOM W Pa3BEPHYTHIN YTJIbI.
3MepeHue yrios.
[IpakTuueckas pabora
«[TocTpoeHue yrinon»

Pacno3HaBaTh, NPUBOAMTH NpPUMepPbl OOBEKTOB pPEATHLHOTO MHpa, HUMEIOUMX (QopmMy
W3Y4YCHHBIX (PUTYp, OLIEHUBATH UX JIMHEHHBIEC pa3Mephl.

Hcnosb30BaTh JIMHEWKY M TPAHCHOPTUP KAaK MHCTPYMEHTHI JUJISl TIOCTPOCHUS U U3MEPEHUS:
U3MePATh JUIMHY OTpPE3Ka, BEJIMYMHY YIJIa; CTPOMTh OTPE30K 3aJaHHOM JJIMHBI, YTOJI,
3aJIaHHON BEJIMYMHBI; OTKJAABIBATH ILHUPKYJIEM paBHBIE OTPE3KH, CTPOMTH OKPYKHOCTb
3aJlaHHOr0  paauyca (Ipu Hamuyuu Bo3MOxkHocTH). M300paxkars (IpH HAJIUYUH
BO3MO’KHOCTH) KOHPUTYPALIUH T€OMETPUUECKUX (PUTYP U3 OTPE3KOB, OKPYKHOCTEH, UX YacTen
Ha HEJIMHOBAaHHOW M KJIeT4aTOW Oymare; mpeajiararb, ONMUCHIBATH M 00CYKIAThCIOCOOBI,
AJITOPUTMBI TIOCTPOECHUSL.

Pacno3HaBaTh W M300pa:kaTh Ha HEJIMHOBAHHOM M KJETYaTO Oymare HpsIMOM, OCTPBIi,
TYNOM, Pa3BEPHYTHIN YIJIb; CPABHUBATD YIJIbI (TIPU HATMYUU BO3ZMOXKHOCTH).

BbI4ucasATh JIMHBI OTPE3KOB, TOMAHbIX.

IloHumMaTh ¥ HMCHOJBL30BATH MPHU PpellleHHH 3a1a4 3aBHCHMOCTH MEXIY €IUHUILIAMU
METPUYECKON CUCTEMBI MEP; 3HAKOMHUTBCS C HEMETPUUYECKUMHU CUCTEMaMH MEpP; BBIPAKATH
JUIMHY B pa3lW4HbIX enuHuiax wusMmepenus. HcciaenoBarb Qurypsl u KoHpUrypauw,
MCIIOIB3YS ITU(POBLIE PECYPCHI

OOLIKHOBEHHEIE
npooun
(48 )

JlpoOsb. [IpaBuiibHbIE U
HEeMpaBUIbHbIE IPOOH.
OcHOBHOE CBOWCTBO ApOOH.
CpaBHeHue 1pobeit.
Cno>keHue ¥ BEIUUTAHUE
OOBIKHOBEHHBIX JPOOEH.
CwMerianHast 1poOb.
YMHOKEHUE U JIeJICHHE
O0OBIKHOBEHHBIX JAPOOEi;
B3aWMHO-O00paTHBIC IPOOH.
Perrenne TeKCTOBBIX 3a7a4,
coJiepKaIIux Jpoou.
OcHoBHBIE 337241 Ha IPOOH.
[Ipumenenue OyKB ISt
3aMcyu MaTEMAaTHYECKUX

MoaeaupoBaTh B rpaguueckoid, mpeaMeTHOH (Gopme, ¢ TOMOIIbI0 KOMIbIOTEpa MOHATHS U
CBOWCTBA, CBA3aHHBIE C OOBIKHOBEHHOM JPOOBIO.

UuraTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApOOHU, NMpeaaratb, 000CHOBbIBATH
U 00CYKIaTh COCOOBI YIIOPSIOYMBAHUS TPOOEH.

M300paxkarh OOBIKHOBEHHBIE IPOOM TOYKAMH Ha KOOPAMHATHOW MPSMOil; HCHOJIb30BATH
KOOPJMHATHYIO IPSMYIO JJIS CPAaBHEHUS JPOOEH.

@opMy.IHpPOBaTh, 3aNMCHIBATH ¢ MOMOIILID OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
NMpoOu; MCMOJIb30BaTh OCHOBHOE CBOIMCTBO IpoOM il COKpAIIeHUs ApoOei M MpHUBEICHHS
poOu K HOBOMY 3HAMEHATEJIIO.

IIpeacTaBasATh CMEIIAHHYIO IpOOb B BUJIE HEMIPABUIBLHOM M BBLAETATH LIEIYIO YacTh YUCIIA U3
HEeTIPaBWJILHON ApOOH.

BoinosHATs, apudmernyeckue AecTBUA C OOBIKHOBEHHBIMHM JIpOOSIMU; NPHMEHATH
cBoiicTBa apu(MeTHYeCKUX AEHCTBUH JIIsl palliOHAIN3alui BEIYUCICHUH.

BbINOJHAT, NPUKUIAKY M OLEHKY pe3ysibTaTa BBIYMCICHUM; IpeAjarartb M NPHMEHATH

NPUEMBI IPOBEPKH BbIUNCICHUN.
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BBIPAYKCHHUI M TTPEIJIOKEHHI

IIpoBoaUTH HMCCJIETOBAHUS CBOMCTB Jpo0Oeii, onupasch Ha YHCIOBBIE SKCIIEPUMEHTHI (B TOM
YHCIIE C IOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh MCTUHHBIC U JIOKHBIE BBICKA3bIBAaHUS O JpO0sSX, NPUBOAUTHL NMPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHHS BHICKA3bIBAHUH.

Pemath TEKCTOBBIE 337aui, COAEpIKAILME TPOOHBIE JaHHBIE, U 337ja4l Ha HAXO0XK/IEHUE YacTH
L[EJI0T0 U 1IEJIOTO0 M0 €r0 YaCTH; BBISIBJIATH UX CXOACTBA U Pa3IM4usl.

MojaeaupoBaTh X0/ peLIeHUs 3a7auu C IOMOIIBI0 PUCYHKA, CXEMBbI, TAOIHULIBI.

Harasanas
reoMeTpus.
MHOroyroJbHUKH

(10 w)

MHOTrOyroJIbHUKH.
HeThIpEXYroybHUK,
[PSIMOYTOJIbHUK, KBaJIpaT.
[TpakTuyeckaspabora
«IIoctpoenue
PSAMOYTOJIbHUKA c
3aJJaHHBIMHU CTOPOHAMHU Ha
HEJIMHOBaHHOU Oymare».

TpeyrojbHUK.

[nomane u HIEPUMETP
MPSIMOYTOJIbHUKA u
MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX u3
MPSIMOYTOJIbHUKOB, €IMHUIIBI
M3MEpEHUS IIOUIA/IN.

HepI/IMCTp MHOTI'OYyT'OJIbHHKa

OnuChIBATH, UCIIOJIB3YS TEPMHUHOJIOTHIO, H300paXKaTh C IIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
W OT pPYKH, MOJEIMPOBATH W3 OyMard MHOTOYTOJbHHKH (IIPU HAJIWYUUA BO3MOXKHOCTH).
I[IpuBoANTH TpUMEPHl OOBEKTOB PEATLHOTO MHUPA, HUMEIOMUX (OPMY MHOTOYTOJIBHHKA,
MPSIMOYTOJIbHUKA, KBaJ[paTa, TPEyrojJbHUKA, OIICHUBATh MX JIMHCHHBIC Pa3Mephl. BeIYHCIATH:
MEPUMETP TPEYroJbHUKA, TPSIMOYrOJbHUKA, MHOTOYTOJBHHKA; TUIOIIAIh MPSIMOYTOJbHUKA,
KBaJparta.

M300pakaTh 0CTPOYrOJIbHBIC, IPSIMOYTOJILHBIC U TYIIOYTOJIBHBIC TPEYTOIBHUKH (TIPH HATHYUU
BO3MOYKHOCTH).

CTpouTh Ha HEJIMHOBAHHOM W KIIETYaTOW Oymare KBajpaT U MPSMOYTOJbHUK C 3aJaHHBIMU
JUTMHAMU CTOPOH (TIpYM HAJIWYUH BO3MOXHOCTH). McciaenoBaTh CBOWMCTBA MPSIMOYTOJIBHHKA,
KBaJjpaTa MYTEM OHKCIEPUMEHTa, HAONIONCHUS, WU3MEPEHUs, MOJCIUPOBAHUS, CPaBHHUBATH
CBOICTBa KBajipaTa U MPSMOYTOJIbHHKA.

KoHcTpynpoBaTh MaTeMaTHUeCKHE TMPEIJI0KEHHS C ITOMOIIBI0 CBSI30K «HEKOTOPBINY,
«TI0001».

Pacno3HaBaTh WCTHUHHBIC W JIOKHBIC BBICKA3bIBAHHWS O MHOTOYIOJHLHUKAX, MPHBOAUTH
NpUMepbI U KOHTPIPUMEPHI.

HccaenoBarh 3aBHCHMOCTD TUIOINAAN KBAApaTa OT AJIUHBI €T0 CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBaIpaTHOW CETKHU AJI IOCTPOEHUs (GUryp; pa3duBaTh
MPSIMOYTOJIBHUK Ha KBaJpaThl, TPEYrOJIbHUKHU; COCTABJIATH (QUIyphl U3 KBaJgpaToB U
MPSIMOYTOJIBbHUKOB M HAXOJUTh UX IJIOMIA/Ib, Pa30UBaTh (PUTYpHI HA MPSIMOYTOJILHUKU U
KBaJpaThl 1 HAXOJUTh UX IUIOIIA/Ib.

BeipakaTh BeIMUMHY IUIOMAAM B PA3IMYHBIX €JUHUIAX U3MEPEHUS METPUUYECKOH CHUCTEMBI

MEp, NMOHUMATh H HCIMOJb30BaTb 3aBHCUMOCTH MCEXKIAY METPUUCCKUMU CIUHUIIAMU

HU3MCPCHUA TUIOAAH.
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3HAKOMHUTBHCS € NpPUMepaMH NPUMEHEHUsl TUIOIAJAW W TepUMeTpa B IPAKTHUECKUX
curyanusx. Pemars 3a1aud U3 peaibHOW JKU3HU, MPeNJIaraTb U 00CYKIaTh pa3jiMvHbIe
CIoco0bI pelieHus 3a1a4

JecsiTuuHbIE Jlecsituunast 3amuch apoOeid. [IlpeacTaBisiTh JECATUYHYIO JpoOb B BHUAEC OOBIKHOBEHHOH, YUTATh W 3alUChIBATh,
Apoou CpaBHeHnue JECSTUYHBIX (CPABHMBATH JIECATUYHBIC JIpOOH, NMpeaiaraTb, 000CHOBBIBATH M 0O0CY:KIaTh CHOCOOBI
(38 u) npobeii. YIIOPSA0YMBAHUS IECATUYHBIX IPOOEH.
JletictBuss ¢ gecsatTuuHbiMA (M300pakaTh JeCATUYHBIC IPOOH TOUKAMHU Ha KOOPAMHATHOM MPSMOH.
IpoOsIMHU. Oxpyrienue [BbISIBJASITH CXOACTBA M Pa3jIU4Ms MPABUI apUPMETHUECKUX EHCTBUN C HATypalbHBIMU
NIECATUYIHBIX IpoOCid. [UUCITaMH U ACCITHYHBIMH JPOOSIMU, OOBSICHSATD UX.
Pemenne TEKCTOBBIX 3a1ad, BbINOJHATH apudMeTHUIeCKUE JCHCTBYS C IECATUIHBIMU IPOOSMU; BHINOJIHATH NPUKUIAKY U
coJIepKaIInX JIpoOu. (OLEHKY Pe3yJibTaTa BHIYUCICHUH.
OcHoBHbIe 331241 Ha 1poOu  [IpUMeHATH cBOicTBA apu(hMETHUECKUX ACUCTBUH IS pallIOHAIN3AUY BEIYMCIICHUH.
IIpuMeHSITH NPABUJIO OKPYTIJIEHUS JIECITHUHBIX APOOESH.
IIpoBoaAUTH WcCC/AEAOBAHUSL CBOWMCTB JIECATUYHBIX JApoOel, omupasch Ha YHCIOBBIC
HKCIIEPUMEHTHI (B TOM YHUCJIE C MTOMOIIBIO0 KOMITBIOTEPA), BHIIBUTATh THIOTE3bI U MPUBOINUTH
X 000CHOBaHMUS.
Pacno3HaBaTh WCTHUHHBIC M JIOKHBIE BBICKA3bIBaHUS O APOOSX, MPUBOAUTH NMPUMeEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUSA M OTPUIIAHUS BHICKA3bIBAHUH.
Harasignas MHOrOrpaHHHUKH. Pacno3HaBath Ha 4epTekax, PHCYHKAaX, B OKpPYKallmieM MHpPe MPSIMOYTrOJbHBIN
reomerpusi. Tena |[1300paxenue napajuiefienunen, KyO0, MHOTOTPDAaHHUKH, ONHMCHIBATH, WCHOJb3ysl TEePMHHOJIOTHIO,
u purypsl B MHOT'OTpaHHUKOB. Mojenu OLIEHUBATH JINHEWHBIE Pa3MEPBI.
MPOCTPAHCTBE [MPOCTPAHCTBEHHBIX TEII. [IpuBoauTHL NpUMEPbl OOBEKTOB PEANTBHOTO MHpA, UMEIONMX (OpMy MHOTOTPAHHUKA,
(9u) [IpsiMmOyTONBHBIN MPSIMOYTOJIBHOTO TapajuieNienureia, Kyoa.

napajuienenumnesn, Kyo.
Pa3BépTku kyba u
napajiesienunea.
[IpakTryeckas pabora
«Pa3BépTKa KyOa».
O06BEM Kyba,
[IPSIMOYTOJIBHOT'O

M3o00paxarh Ky0 Ha kieTyaToi Oymare (Ipu HAJIMYUHU BO3MOXKHOCTH).

HccnenoBath cBolicTBa Ky0a, NPSIMOYTOJBHOTO IMapajliesieIuIe[a, MHOTOTPAaHHUKOB,
WICITIOJTB3YST MOJICITH.

Pacno3HaBaTh M M300pakaTh pa3BEPTKU Kyda U mapamnenenunena. MoaeJanpoBaTh Kyo u
napajuienenunea u3 Oymaru u mpodux MaTepuaioB, 00bSICHATH COCO0 MOJICTUPOBAHUS (TIPU
HaJIMYUHA BO3MOXKHOCTH).

Haxoauth n3MepeHus, BLIYHCIATH IUIOMAL MOBEPXHOCTH; 00BEM Kyba, MPSMOYTOJIBLHOTO
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napaiesienunea napajyiesienunesia; MccaeI0BaTh 3aBUCHMOCTHL 00bEMa Kyba OT JUIMHBI ero peOpa,
BbIIBUI'aTh U 000CHOBBIBATH THIIOTE3Y.
IMoBTopenne u  |[loBTOpeHME OCHOBHBIX |BBIYMCJIATH 3HAUCHUS BBIPAKCHUN, COACPIKAIIMX HATYypAJIbHBIC YHCIIa, OOBIKHOBEHHBIC U

00001IEHME
(10 u)

MOHATHUM U METOAOB Kypca 5
Kjacca, 0000IIeHre 3HAHU I

TIECATUYHBIE TPOOH, BBITIOIHATE TPE0Opa30BaAHUS YHCEIT.

Briouparh crnocod cpaBHEHHS YHCENl, BEIYUCICHUN, MPUMEHATH CBOMCTBA apu(PMETHISCKUX
NEUCTBUN JIJ1 pallUOHATIM3ALUH BEIYUCIICHUH.

OcyuiecTBJISATH CAMOKOHTPOJIb BHITIOJHICMBIX ACHCTBUN U CAMOTIPOBEPKY pPE3ysbTaTa
BHIYMCIICHHH.

Pemiath 3a1a4mM U3 peasibHON KU3HU, NPUMEHATh MaTeMaTH4YeCKUe 3HAHUS TSl pelIeHus
3a]a4 U3 IpYrux yueOHbBIX MPEIMETOB.

Pemath 3a1a4u pasHbIMHU CIIOCO0AMU, CPABHUBATH CIOCO0BI PEIICHUS 3a/1a4, BLIOUPATh
pPanMoHAJBLHBIN CIOC00

5 KJIACC (ne menee 170 u)

HasBanmue

pasaesa (Tembl)

Kypca OcHOBHOe coJiepkaHue OcHOBHBIE BBl [1€ATEJbHOCTH 00Yy4arouuxcs

(koTM4ecTBO

4aCOB)

HarypajibHble Apudmernueckue AecTBUs ¢ |BbINoaHATh apudmernyeckue AeiicTBHS C MHOTO3HAYHBIMU HaTypalbHBIMU YHCIIAMHU,
KU W E] MHOTI'O3HAaYHBIMU HAXOAUTh 3HAYEHUS] YHCIOBBIX BBIPAKEHHH €O CKOOKamMM U 0e3 CKOOOK; BBIYHC/ISATH
(30 ) HaTypaJbHBIMU YHCIIAMHU. 3HAYEHUS BBIPAXKEHUH, COJIEPKAIINUX CTEIEHU.

UucnoBble BEIPAKEHUS,
[MOPSIJIOK JICVCTBUM,
HCIIOIB30BAHIE CKOOOK.

OxpyrieHne HaTypalbHbIX

BbInoHATH NPUKUAKY M OLEHKY 3HAUCHHH YMCIIOBBIX BBIPAKEHUN, NPUMEHSATH MPHEMBI
MPOBEPKH PE3yJIbTaTa.
Hcnonb30BaTh NPH BBIYUCICHUSIX IEPEMECTUTEIBLHOE U COYETATEIBLHOE CBOIMCTBA CIIOKEHUS

1 YMHOXCHH, paClIpCaACINTCIbHOC CBOMCTBO YMHOKCHHS OTHOCUTCIIBHO CJIOKCHUA, CBOMCTBA
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Ha3zpanue
pasaesa (Tembl)

OcHoBHoOe coepxkaHue

OcHOBHbBIE BHU/ABbI ACATCJIbHOCTH oﬁyqaloumxca

Kypca
(koHUecTBO
4acoB)
quCel. apupMETUYECKHUX JEeHCTBUM.
Jlenurenu u kpatHeie uncia; (MccaeaoBaTh YUCIOBbIE 3aKOHOMEPHOCTH, IIPOBOJIUTH YUCIOBBIE SKCIIEPUMEHTHI, BBIABUIATH
HanOOJIBIINN OOUIHIIETUTENs | 000CHOBBIBATH THIIOTE3BI.
1 HauMEHbIIeeo01ee @opMyJIMPOBATH ONpeAeIeHHusl JEIUTEIs U KPaTHOro, HauOOJbIIEro OOIIEro JIeauTeNs U
KpaTHOE. HaWMEHBIIIETO 00IIEer0 KPaTHOTO, MPOCTOT0 U COCTABHOT'O YMCEII;, UCIIOJIH30BATh ATH MOHITHS
Paznoxenue yncna Ha [pY PELICHUU 3a/1au.
[IPOCTHIE MHOXKUTEIH. IIpuMeHSITH AJITOPUTMBbI BBIYHCICHUS HAUOOJBIIETO OOILIEro ACTUTENS U HAUMEHBIIETO
JlenuMocTh CyMMBI U 00IIero KpaTHOTO JIBYX YHCEl, alTOPUTM Pa3I0KEHUS YMCIIa Ha MPOCThIE MHOKHUTEIH.
npousBeneHus. [lenenue c HccnenoBath yciuoBHs IeTMMOCTH Ha 4 1 6.
OCTaTKOM. HccaenoBarb, 00cyx1aTh, (POPMYJTUPOBATH U 000CHOBBIBATH BBIBOJ O YETHOCTU CYMMBI,
Perienue TeKCTOBBIX 3a7a4 MPOU3BENCHUS: IBYX YETHBIX YUCEII, IBYX HEYETHBIX YNCIIE, YETHOTO U HEYETHOTO YHCEIL.
HccienoBarhb CBOMCTBA JEIMMOCTA CYMMBI U POU3BEICHUSI YNCET.
IIpuBOAUTHL PUMeEPHI YUCET C 3aJaHHBIMU CBOWCTBAMHU, PACIIO3HABATH BEPHbIC M HEBEPHbIE
[YTBEP)KJICHUSI O CBOMCTBAX YHCEJ, ONMPOBEPraTrb HEBEPHBIE YTBEPXKAECHUS C IOMOUIBIO
KOHTPIPUMEPOB.
KoHcTpynpoBaTh MaTeMaTH4YeCKH e MPEAI0KEHNS C TOMOIIBIO CBA30K «H», KUY, «ECIIH. . .,
TO...».
PemiaTh TEKCTOBBIE 331aUH, BKIIOYAIOIINE MTOHATHS JEIUMOCTH, apuPMETHUECKUM CITIOCOOOM,
MCIIOJIb30BaTh MEepe0op BCEX BOZMOKHBIX BAPUAHTOB.
MojaeaupoBaTh X0/ PEIICHUS 33]]a41 C TIOMOIIBI0 PUCYHKA, CXEMBbI, TA0JIUIIBI.
IlpuBoauTH, pa3dUpPaTh, OUEHUBATH PA3IMYHBIC PELICHMS, 3alUCHA PEUICHUN TEKCTOBBIX
3anady. KpuTuyecku oneHMBATh MONTYYCHHBIN PE3yNbTaT, HAXOIUTh OIIHOKH, OCYIIECTBISATh
CaMOKOHTPOJIb, MPOBEPSIsi OTBET HA COOTBETCTBUE YCIOBUIO
Harasauasi [lepienauKynsipHbIe IpsiMble.  (Pacmo3HaBaTh Ha yepTekKax, PUCYHKAX CIy4au B3aUMHOIO PACIOJIOKEHHUS IBYX MPSMBIX.
reoMerpus. [lapatenpHbIE IPSMBIE. MN300paxkarh ¢ MOMOMIBI0 YePTEKHBIX MHCTPYMEHTOB HAa HEIMHOBAHHOM M KJIETYaTOU
IIpsimbie Paccrosinue mexny 1Byms Oymare JBe TMEpEeCeKaroNIuecss MpsMbIe, JIBe MapajUieJbHbIE MPSMbIE, CTPOUTH MPSMYIO,
Ha TOYKaMH, OT TOYKH JI0 MEPIICHANKYISPHYIO TaHHOM.
IVIOCKOCTH [PSIMOM, IJIMHA IIyTH Ha IIpuBOAUTH NPUMEPBI [1APATUIETBHOCTH U NEPIIEHANKYIIIPHOCTH NPSIMBIX B IPOCTPAHCTBE.
(7 9) KBaJPATHOW CETKE. Pacno3zHaBaTh B MHOTOYTOJIbHHUKAX MEPIECHANKYIISPHBIE U TAPAJUICIbHBIE CTOPOHBI.

[IpuMep npsIMbIX

M300paxkaTh MHOTOYTOJIBHUKH C TApaJUIeIbHBIMU, TIEPIEHAUKYISIPHBIMU CTOPOHAMH.
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Ha3zpanue
pasaesa (Tembl)

OcHoBHoOe coepxkaHue

OcHOBHbBIE BHU/ABbI ACATCJIbHOCTH oﬁyqaloumxca

Kypca
(koHUecTBO
4acoB)
[IPOCTPAHCTBE Haxoauth paccTossHME MEXKIYy ABYMs TOUKAMHU, OT TOYKHU J0 MPSMOM, JUIMHY IIyTH Ha
KBaJpaTHON CETKE, B TOM UYHUCIIE HCII0JIb3Ysl LU(POBbIE PECYPCHI
Apodu (32 4) OObIKHOBEHHAS 1POOb, CpaBHMBATB U YNIOPSAI0YUBATH IpOOH, BLIOMPATH CNOCOO CpaBHEHUS IpoOeit.

OCHOBHOE CBOMCTBO JIpo0H,
COKpalieHue 1po0ei.
CpaBHeHUE W YHOPSAOYMBAHUE]
po0ei.

JlecsiTuuHbie ApodU U
METpUYECKasl CHCTEMa Mep.
ApudMeTHIecKre TeUCTBUS C
OOBIKHOBCHHBIMH H
NECSITUUHBIMU IPOOSMHU.
OtHomienue. /lenenue B
TAaHHOM OTHOIIEHHH.
Maciitad, nmponopuus.
[loHsATHE ITpOLIEHTA.
Brrunciienue nporeHTa ot
BEJIMYMHBI U BEJIMUMHBI 110 €€
MPOIICHTY.

Pemenne TeKCTOBBIX 3aj1a4,
CoZIep KalIUX APOOH U
[IPOLICHTBHI.

[TpakTrueckas pabota
«OTHOILIEHNE JUTUHBI
OKPYKHOCTH K €€ THaMeTpy»

IIpeacTraBasATh JecaTUYHbIE APOOH B BUJI€ OOBIKHOBEHHBIX Jpo0Oei U OOBIKHOBEHHBIE B BUJIE
NECSITUYHBIX, MCHOJb30BaTh JKBMBAJICHTHbIE IPeACTABJIECHHMS JPOOHBIX YHUCEN MpU HX
CPaBHEHUH, IIPU BBIYUCIICHUSX.

Hcnonb3oBaTh JecsTHUHBIE ApoOU MpuU NpeoOpa30BaHUM BEIUMYMH B METPUUECKOM cucTtemMe
Mep.

BoinoaHATs apudmernyeckne 1eicTBUS C OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMHU.
BbruncasiTe 3Ha4eHUs BRIPAXKEHUH, coiepxKalux 0ObIKHOBEHHbBIE U IECATUYHbBIE IpOOH,
BBIIIOJHATH IpeoOpa3zoBaHus ApoOeii, BBIOUPATh c0co0, NPUMEHATH CBOICTBA
apudMeTHUeCKUX ASUCTBUI I palliOHAIM3alUY BBIYMCICHUH.

CocTaBJATH OTHOILIEHUS U IPONOPLUH, HAXOAUTH OTHOLIEHHE BEIMYUH, JEJINTh BEIUYUHYB
naHHOM OTHoLIeHHH. HaxoauTh IKCIepUMEHTAIBHBIM MYTEM OTHOILIEHUE JITMHBI
OKPY>KHOCTH K €€ T1UameTpy.

I/IHTepﬂpeTl/IPOBaTb MacIuTad KaK OTHOIICHUE BCINYMH, HAXOAUTb Macitad IJIaHa, KapThl
W BBIYUCIIATDb PaCCTOSAHUA, UCITOJIb3Ys macmTao.

OO0BACHATH, UTO TAaKOE NPOIEHT, YNOTPeOJsATh O0OPOTHI PEYM CO CIOBOM «IIPOLIEHT.
BbipazkaTh NpPOLEHTHI B JIpo0sSX M JApoOM B MPOLEHTAX, OTHOLICHHWE [BYX BEJIMYUH B
MPOLIEHTAX.

BbI4ucASTH MPOLEHT OT YHCIa M YHUCIIO MO ero npoueHTy. OKpyrisitb ApoOH U MPOLECHTHI,
HAXOJUTh MPUOIMKEHUS YU CETT.

PemaTs 3agaum Ha YacTH, MPOLIEHTHI, MPONOPIMU, Ha HAXOXJEeHHE APoOH (IPOIEHTa) OT
BEJIMYMHBI U BEJTUYUHBI TI0 €€ poOu (IpOoLEeHTY), Apolu (IpoleHTa), KOTOPhIM COCTaBiseT
OJIHa BEJIMYMHA OT APYTOM.

I[IpuBoanTh, pa3duparb, OLEHUBATH DPA3IMUYHBIE PEILIEHUS,3alUCU PEHIEHUH TEKCTOBBIX
3ajad.

N3Baexatrh uHpopManuio u3 TaOIUI U JUarpamMM, HHTEPIPETUPOBATh TAOJUYHbIE JaHHbIE,

ONpCACIISATh HauOOJIbIIIEE U HANMEHBIIIEE U3 MPCACTABJIICHHBIX TAHHBIX
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Ha3zpanue
pasaesa (Tembl)

OcHoBHoOe coepxkaHue

OcHOBHbBIE BHU/ABbI ACATCJIbHOCTH oﬁyqaloumxca

Kypca
(koHUecTBO

4acoB)

reoMeTpus. OceBasi CHMMETpHSI. Pacno3naBaTh Ha 4YepTekax U M300paKCHUAX, U300PAKATH OT PYKH, CTPOMTH C ITOMOIILIO
Harasanas [{eHTpasibHAsi CHMMETPHSI. Pacno3HaBaTh Ha 4epTekKax M M300pKCHUSAX, H300PaKATh OT PYKH, CTPOUTH C TIOMOIIIBIO
reoMeTpusi [TocTpoeHHEe CHMMETPUYHBIX  |MHCTPYMEHTOB (GHUrypy (OTpPE30K, JOMaHy0, TPEYrodbHUK, MPSAMOYIOJbHUK, OKPYXHOCTB),
CumMmerpust ¢buryp. [pakTrueckas paboTa |[CHMMETPUYHYIO JaHHONW OTHOCHTEIILHO MPSIMO#, TOUKHU (ITPU HAJTMYMUA BO3MOXKHOCTH).

(6 u) «OceBasi CHMMETPHS. HaxoauTh nmpuMepbl CHMMETPUU B OKpyXKaromiemM mupe. MojaeaupoBaTh u3 Oymaru JBe

CuMMeTpHst B IPOCTPAHCTBE

CUMMCTPUYHBIC OTHOCUTCIILHO HpﬂMOﬁ; KOHCTPYHPOBaATHL TI'COMCTPUUCCKHC

burypsl,
KOH(HUTypaIfy, HCIOIb3ys CBOHCTBO CHUMMETPHUH, B TOM YHCIE C IOMOIIBIO IH(PPOBBIX
pecypcoB (IIpy HATUYUHA BO3MOKHOCTH).
HccnenoBarh cBoiicTBA M3Y4YEHHBIX (uUTYD,
HKCIIEPUMEHT, HaOJI0ICHHE, MOICIIMPOBAHUE.

O00CcHOBBIBATH, ONPOBEPraTh C IOMOIIBIO KOHTPIPHUMEPOB YTBEPKACHHS O CUMMETPUU
duryp

CBA3aHHBIC C CI/IMMeTpPIeﬁ, HCIIOJIb3Ys1

Beipakenus ¢

[Ipumenenne OyKB JUIsl 3aIIUCU

Hcnonb3oBaTh OYKBBI J171s1 0003HAUEHUS YHCEII, IPU 3aIIUCH MaTEMAaTUYECKUX YTBEPKACHUM,

OykBaMu MaTEeMaTHUYECKUXBBIPAXKEHUN U |COCTaBIATh OYKBEHHBIE BHIPAKEHUS IO YCIIOBUIO 3aJ1a4H.
(6 1) MPEITI0KEHU . HcciienoBaTh HECIOKHBIE YHUCIOBBIE 3aKOHOMEPHOCTH, HCTIOB30BaTh OYKBBI JJI UX 3aIHUCH.
byKkBEHHBIE BBIpAXKECHUSI U BbruncasiTh 4uCI0BOE 3HaU€HNE OYKBEHHOT'O BBIPQXKEHUS MPH 33JJaHHBIX 3HAUEHHSIX OYKB.
YK CJIOBBIE IIOJICTAHOBKH. 3anuceiBaTh (opmyabl: nepuMeTpa U IUIOWEAAW NPSAMOYTOJbHUKA, KBaapaTa; JIMHB
byKkBEHHBIE pABEHCTBA, OKPY>KHOCTH, TUIOIIAAN KPYTa; BHIMOJIHATH BbIYUCACHHS 10 3TUM (opmynam. CocTaBiIsATH)
HaXO0XIEHNE HEU3BECTHOTO (opmyJIbl, BbIpaXkaronye 3aBUCUMOCTH MEXy BEIMUYMHAMH: CKOPOCTb, BPEMS, PacCTOSIHUE;
KOMITOHEHTA. DOpMYIIBL. [leHa, KOJMYECTBO, CTOMMOCTb; INPOU3BOAMTEIBHOCTb, BpeMs, O00BEM pabOTHI; BBIOJIHATH
BBIYHCIICHUS 110 3TUM (popMyIam.
Haxoauth HEU3BECTHBIN KOMIIOHEHT apu(pMETHUECKOT0 AeHCTBUS
Harasignas YeThIpEXyroabHUK, TpuMepbl  (300pazkaTh Ha HEJIMHOBAHHOW W KJIETYaTOM Oymare C HCIOJIb30BAaHUEM UYEPTEKHBIX
reoMeTpus. 4ETHIPEXYTOJIbHUKOB. WHCTPYMEHTOB  YETBIPDEXYTOJBHUKM C 3aJaHHBIMM CBOMCTBAMHU: C IapajlleIbHBIMHU,
Durypsl [IpstMOyTONIBHUK, KBaJparT: NEepIeHIUKYIIAPHBIMU, PAaBHBIMU CTOPOHAMM, NPSAMBIMU YIJIaMH U JIp., PaBHOOEIPEHHBIH
HA CBOICTBa CTOPOH, YIJIOB, TpeyroiabHuK. Ilpeaaarats u 00cyKaaTh C0CO0bI, AJITOPUTMBI IIOCTPOCHHUS.
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Ha3zpanue
pasaesa (Tembl)

OcHoBHoOe coepxkaHue

OcHOBHbBIE BHU/ABbI ACATCJIbHOCTH oﬁyqaloumxca

Kypca
(koHUecTBO
4acoB)
JI0CKOCTH MaroHaJIeH. HccaenoBarb, UCHONb3Yysd SKCIEPUMEHT, HAOJIOJEHHE, MOJEIMPOBAHUE, CBOMCTBA
(14 g) 3mepenue yrios. Busl PSMOYTOJIbHUKA, KBaJipaTa, pa30MBaTh Ha TPEYrOJIbHUKH.
TPEYrOJIbHUKOB. OOocHOBBIBATb, ONpPOBEpPrarb ¢ IOMOLIBIO  KOHTPIPUMEPOB  YTBEPXKICHHUS O
[lepuMeTp MHOIOYTOJIbHMKA.  [IPSIMOYIOJIBHUKE, KBapaTe, PACIIO3HABATH BEPHBIC U HEBEPHbBIC YTBEPIKICHUS.
[Tnomans purypsr. @opmynsl  |M3MepATh U CTPOMTH C TIOMOIIBIO TPAHCIIOPTHPA YIJIBI, B TOM YHCII€ B MHOTOYTOJBHHKE,
nepuMeTpa U Iolmaam CPAaBHUBATbL YIJIbl; PACHO3HABATb OCTpbIE, IMpsMbIE, TYyMble, pPa3BEPHYThIE YIJIbI.
[IPSMOYIOJIbHUKA. PacnozHaBatb, u300paxkaTh  OCTPOYIOJbHBIM,  NPSMOYIOJbHBIM,  TYHNOYIOJbHBIM,
[TpuOmmxkEHHOE U3MEPEHNE paBHOOEIPEHHBIN, pABHOCTOPOHHUM TPEYrOJIbHUKU.
romaau Guryp. BbIuucasTh NEepUMETpP MHOTOYIOJbHMKA, IIJIOIIaJb MHOIOYIOJbHUKA pa30ueHueM Ha
[IpakTuueckas pabora NPSMOYTOJIbHUKH, Ha paBHbIE (DUIYPbI, UCIOJIb30BaThb METPUUYECKHE EIUHMIIBI M3MEpPEHMS
«[Imomans kpyra» JUITMHBI 1 [IJIOIAH.
Hcnoab3oBaTh NpUOJIMKEHHOE HM3MepeHMe JUIMH U IUIOIIAJed Ha kierdyartoi Oymare,
NpUOIMKEHHOE U3MEPEHHUE JITMHBI OKPYKHOCTH, TUIOIIAIU Kpyra
IMosoxkurenbunl |Llenbie uncna. Monynp yncna, [IIppuBoaMTH MpUMePHI UCTIOIH30BAaHUS B peATbHOMN KU3HHU MOJOKHUTEIbHBIX U OTPULIATEIbHBIX
en reOMEeTpHYECcKast qrcell.
OTpULATEIbHBIC |[UHTEPIPETALNA MOTYJIS. M300pamxkaTth Lieble YKCIIa, OJ0KATEIbHBIE U OTPULIATEIbHBIE YNCIIA TOUKAMHU HA YMCIOBOU
qHcIa UucnoBble IPOMEXKYTKH. [IPSIMOM, HCII0JIB30BATH YHCIIOBYIO MIPSIMYIO JUISl CDAaBHEHUS YHCEIL.
(40 ) [TonoxxurenbHbIE U [IpuMeHSTH IPaBH/IA CPABHEHMS], YHOPSAA0YHMBATH LIEJIbIC UNCIIA; HAXOAUTH MOYJb YUCIIA.

OTpHULATENIBHBIE YUCIIA.
CpaBHEHHE TOJIOKUTEIBHBIX U
OTPULATENIbHBIX YHCE.
ApudmeTnieckre IeiCTBUS C
MOJIOKUTEIBHBIMU U
OTPULIATENIBHBIMU YU CIIAMH.
Pelenne TeKCTOBBIX 3a7a4

DopMyJIMPOBATH NPABUJIA BBIYKCIICHUS C ITOJIOKUTEIBHBIMU U OTPULATEIIbHBIMYA YUCIAMU,
HAXOAMTh 3HAYEHMS YHCIOBBIX BBIPAKEHUW, COJAEPXKAIIUX JEUCTBUS C IOJIOKUTEIbHBIMUN
OTPULIATEIIHBIMU YU CIIAMH.

IIpumeHSTH CBOMiCTBA CIIOKEHUS 1 YMHOKEHHUS JUIs TPE00pa30BaHUs CyMM U POU3BEICHUI
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Ha3zpanue
pasaesa (Tembl)

OcHoBHoOe coepxkaHue

OcHOBHbBIE BHU/ABbI ACATCJIbHOCTH oﬁyqaloumxca

MHOT'OTPaHHUKOB, [WIMHIPA U
KOHYCA.

[IpakTuueckas pabora
«Co3manne Mojienen
MPOCTPAHCTBEHHBIX QUTYP».
[Nonsarue 00BEMa; €TUMHHUIIBI

n3Mmepenust oobéma. O0BEM

Kypca
(koHUecTBO
4acoB)
IIpencraBaenue |[IpsamoyronbHas cucrema OO0BSICHAT, M MJLIIOCTPHPOBATH IMOHSITHE IIPSIMOYTOJIBHOM CHCTEMBlI KOOpAMHAT Ha
TaHHBIX KOOpAMHAT Ha IUIOCKOCTH. [JIOCKOCTH, MCIIOJb30BaTh TEPMHUHOJIOTUIO; CTPOMTh HAa KOOPAMHATHOW IUIOCKOCTH TOYKH U
(6 1) Koopaunars! TOukn Ha (burypsl o 3aJaHHbBIM KOOPAMHATAM, HAXOJAMTh KOOPAMHATHI TOYEK.

IUIOCKOCTH, abcuucca 1 Yuratrh crosi0uaThle M KpPYroBble JAMAarpaMMbl; HHTEpPIPEeTHPOBATH JAHHBIC; CTPOMUTH

OpAuHaTa. cTO104aThle AUarpaMmBbl.

CronbuaTbie U KPYroBbIe Hcnob30BaTh HHGOPMANMIO, TIPEICTABICHHYIO B TA0NIUIAX, HA AUAarpaMMax Uil PEeUICHUs

UarpamMmbl. TEKCTOBBIX 33/]1a4 U 33]a4 U3 pealibHOM JKU3HU

[TpakTrueckaspadota

«IlocTpoenue quarpamm».

Pemenne TekcToBBIX 3a1ad4,

CoJIepKalliX JaHHBIE,

IpeJCTaBIeHHbIE B Ta0IuIax

Y Ha Marpammax
Harasinnas [IpsiMOyTrOnbHBIN PacnozHaBaTh Ha yepTekax, pUCYHKax, OMUCHIBATh MUPAMUJY, NPU3MY, LIWIMHJpP, KOHYC,
reoMeTpus. napajuiesnenunes, Kyo,mpusma, [map, i300pazkaTh UX OT PYKH, MO/IeJIMPOBATh 13 OymMaru, MiacTHJINHA, TPOBOJIOKU U Ap. (IIpH
durypsl B UpamMuia, KOHYC, HUIUHID, HaJIMYUH BO3MOXKHOCTH).
NMPOCTPaHC map u cepa. M3o6paxenue [IpuBoANTHL NPpUMePBI 0OBEKTOB OKPYXKAIOIIET0 MUpa, UMEIOIUX (POPMbI HA3BAaHHBIX Tell.
TBe [IPOCTPAHCTBEHHBIX (GUTYP. Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, peOpo, IrpaHb, OCHOBaHHE, BBICOTA, PaIUyC U
99 [IpuMepsl pa3BEPTOK aMeTp, pa3sBEPTKA.

M3y4aTh, UCIIONB3Ys IKCIEPUMEHT, HAOIIOJICHHE, U3MEPEHUE, MOJICIMPOBAHKE, B TOM YHUCIIE
KOMITBIOTEPHOE, U ONMCHIBATH CBOMCTBA HA3BAHHBIX TEJ, BHIABJATH CXOACTBA U PAa3JINYMSL:
MEXy MAPaMUI0N U MPU3MON; MEXKTy LIMJIMHIPOM, KOHYCOM H IIAPOM.

Pacno3HaBaTh pa3BEPTKYU Mapayienenumnesa, Kyoa, Ipu3Mbl, MUPaMUIbl, KOHYca, [IUIUHAPA;
KOHCTPYMPOBATh JaHHbBIE TEJIA U3 Pa3BEPTOK, CO3/1aBaTh UX MOJEIIH.

Co3aaBaTh MOJe/JIH IPOCTPAHCTBEHHBIX (HUTyYp (M3 OyMaru, MpoBOJIOKH, ITACTUIIMHA U JP.)
M3MmepsiTh HA MOAeIAX: [UIMHBI pEOEp MHOTOTPAaHHUKOB, THAMETp LIapa.
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Ha3zpanue

pasaesa (Tembl)

Kypca OcHoBHOE cojiepiKaHue OcHoOBHbBIE BUIbI JI€ATEIBLHOCTH 00yYAKIIUXCH

(koHUecTBO

4acoB)

MPSIMOYTOJIBHOTO BoriBoauTh hopmyay o0bEMa MPSIMOYTOILHOTO TTapalIeIeTUIIea.

napajuiesenumnesaa, Kyoa, BouruuciasaTs nmo popmysaam: 006EM IPAMOYTOJIBHOTO TTapajUIeenuIea, Kyoa; ucroab30BaTh

dbopMyIibl 00bEMa CAMHUIIBI HM3MEpeHUsT 00bEMa; BBIYMCAATH OOBEMBI TEN, COCTABJICHHBIX U3 KYOOB,
MapajuIeNICUIe/IOB; pelaTh 3a1a4¥ C PeaTbHBIMU JTJAHHBIMHU

[MoBTOpEHUe, [ToBTOpPEHNE OCHOBHBIX BoIluncasaTh 3HAYCHHS BBIPAXKCHHM, COJEPKAIINX HATypajdbHBIC, [EJIbIe, MOJIOXKHUTEIbHbBIC H

0000menue, MMOHATH U METOJOB KYpCOB 5 |0TpHIIATEIbHBIC YMCIIA, OOBIKHOBEHHBIC W JICCATUYHBIC JIPOOH, BBIMOIHATH MPeoOpa3OBaHUS

cucTeMaTH3anm |4 6 Kiacco, 00001ICHUE U YUCEN U BBIPAKCHUH.

1 CUCTEMaTH3aIUs 3HAHUH BpioupaTh cnocod cpaBHEHUs YHCE, BBIYUCICHHUH,

(20 u) MPUMEHSATH CBOICTBA apH(PMETHUCCKUX JACHUCTBUHN JJI palliOHAIM3AIIUN BEIYACICHUH.
Pemath 3a1aum 13 peajgbHOM XKM3HU, MPUMEHATH MaTeMaTH4YeCKHe 3HAHUSA JJI PEIICHUs
3ajjad U3 JPYTUX IPEIMETOB.

Pemiath 3a1a4u pa3HbIMHU CIOCO0AMH, CPABHUBATH, BHIOUPATH CIIOCOOBI PEIIICHIS 3a/1a4H.
OcylmecTBAATh CAMOKOHTPOJIb BBITIOTHICMBIX JICHCTBUH ¥ CaMOMPOBEPKY pe3yibTaTa
BBIUUCIICHUM

IIpu pa3paborke pabGouell mporpaMMbl B TEMAaTHYECKOM IUIAaHUpOBaHMU [uig oOydarouuxcsi ¢ PAC nomkHBI OBITH y4TEHBI BO3MOKHOCTH
HCIOJIb30BAHUS 3JIEKTPOHHBIX (LM(POBBIX) 00pa30BaATENBbHBIX PECYPCOB, SBIAIOLIMXCA Y4eOHO-METOAMYECKUMH MaTepuaiaMu (MyJIbTUMEAUHHbIE
POrpaMMbl, 3JIEKTPOHHbIE YUYEOHHKHM M 3aJJauHUKH, HJIEKTPOHHbIE OMOIMOTEKH, BUPTYyalbHble J1a0OpaTOpuu, UIPOBBIE MPOTPAMMBbI, KOJUIEKIIMU

1M (poBBIX 00pPa30BATENBHBIX PECYPCOB), IPEICTABICHHBIMH B 3JIEKTPOHHOM (LIM(PPOBOM) BUIE U PEATU3YIOIIUMHU TuaaKkTudeckue Bo3MokHocTH KT,

COZIepyKaHNUEe KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHHH.
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®OEJEPAJIBHASI PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA»

7—10 KJIACCBI

Leaun u3yyeHusi yaedOHOro Kypca

AnreOpa sBIsSETCS OIHWM W3 OMOPHBIX KYPCOB OCHOBHOHM IIIKOJIBI: OHA
o0OecreuynBaeT U3y4eHHe APYruX AUCIUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JIJIsl POIOKEHHS] 00pa30BaAHMUS
Y B IIOBCEIHEBHOW XU3HU. PazBuTHE y 00y4aromuXcs HAyYHbIX MPEACTABICHUNA O
MIPOUCXOXKJICHUHU U CYIIHOCTU aireOpandeckux aOCTpakiuid, crioco0e OTpaKeHUs
-MaTEeMaTUYEeCKOM HAyKOW SIBIEHUM M TPOIIECCOB B MPUPOJE U OOIIECTBE, POJIU
MaTeMaTU4eCKOr0 MOJICIMPOBAHUSI B HAYyYHOM I[IO3HAHUM W B TPAKTUKE
CIoCcOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB MBIIUICHHUS,
HEOOXOAMMBIX I ajanTalid B COBPEMEHHOM LH(poBoM oOuiecTBe. M3yuenue
anreOpspl €CTECTBEHHBIM 00pa3oM O0eCHeurBaeT pa3BUTHE YMEHHUS HAONIOAATh,
CpaBHMBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JICUCTBUS U BBIBOJIBI,
dbopmynupoBatbyTBepKACHUA. OCBOCHHE Kypca alreOpsl 00ecrieYnBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] OOYyYaloIUXCs: OHU HCHOJIb3YIOT JIEIYKTUBHBIE U
WHIYKTUBHBIE pac-Cy>KJeHHUs, 0000IIeHne U KOHKPETU3AIIUI0, a0CTparupoBaHue M
ananoruto. OOydenue  anreOpe  mpeamnosiaraeT  3HAUYUTETBHBIMN  00BEM
CaMOCTOSTENIbHON  JIEATEIbHOCTH OOYYaIOMIMXCS, I[O3TOMY CaMOCTOSATEIbHOE
perieHue 3a7a4 eCTeCTBEHHBIM 00pa3oM SIBIISIETCS peain3aliueil AesiTeIbHOCTHOTO
OPUHIMIA O0YyYEHHUS.

B crpykType mporpammbl yueOHOTO Kypca «AmnreOpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANYECKUE JHUHUM: «YHucina u
BBIUMCIICHUSD; «AJTeOpanyecKkue BBIPAKEHUS»; «YPABHEHHS U HEPABEHCTBAY;
«Dynkum». Kaxnas u3 3Tux coaepkKaresibHO-METOIUYECKUX JTMHAN Pa3BUBAETCS
Ha MPOTSHKEHUHU TPEX JIET U3YYEHUS Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch

U B3aUMOJIEUCTBYS C JAPYrMMH €ro JHUHHSAMU. B Xole wu3ydyeHus Kypca
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oOyJaronuMcsl MPUXOJUTCS JIOTUYECKU PaACCYXJaTh, HUCIOIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM 11e1€c000pa3HO BKIIOYUTH B IIPOrpamMmy
HEKOTOPBIE OCHOBBI JIOTMKH, IIPOHH3BIBAIOIIME BCE OCHOBHBIE Pa3J]Ieiibl
MaTEMaTUYECKOro 00pa30oBaHUsl U CIIOCOOCTBYIOLIME OBJIAJACHUIO 00YyJarOUUMUCS
OCHOB YHHMBEPCAJIBHOIO MAaTEMaTUYECKOTO #A3bIKa. Takum o00pa3oM, MOXKHO
yTBEPXKJaTh, YTO COAEPKATEIBHONM U CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«Anrebpay SBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxxanne JHMHUM «YHcCiia W BBIYMCIECHHSD CIY>)KUT OCHOBOM ISt
JaJIbHEHIIEr0 U3Yy4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOy4arolmuxcs
JIOTUYECKOTO MBIILIEHUS, POPMUPOBAHUIO YMEHUS TOJB30BAThCS ATOPUTMAMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMUMBIX JIJIsl [IOBCEIHEBHOM
KU3HU. PazBuTHE MOHATHUSA O YKCIIE B OCHOBHOM IIKOJIE CBA3aHO C PallMOHAIBHBIMU
U UppALMOHAIBHBIMM  4YHCIaMH, (OPMHUPOBAHUEM  MPEIACTABICHUU O
JNEUCTBUTEILHOM 4YHCIIE. 3aBEPLICHUE OCBOCHUS YHCIOBOM JMHUM OTHECEHO K
CTapuieMy 3BE€HY 00111ero o0pa3oBaHMsL.

Copepxanue AByX anreOpanueckux JUHUN — « AlreOpanyecKueBbIPAKEHUS
U «YpaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO yOOYYAIOMIMXCS
MaTeMaTUYeCKOro ammnapara, HeoOXOAUMOTro JUisl PElIeHHs 3aJady MaTeMAaTHKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. B OCHOBHOH mIKOJE
y4eOHbI MaTepuai TpyNIUpyeTcsl BOKPYT palMOHAIBHBIX BbIpakeHHil. Anre0Opa
JEMOHCTPUPYET  3HAUEHUE MATEMaTUKH Kak  sA3bIKa Ui [OCTPOCHHUS
MAaTEMATUYECKUX MOJICNICH, OMUCAHUs MPOLIECCOB U SBJIEHUM pealbHOTO mupa. B
3a/1a4u 00y4yeHus anredpe BXOIAT TAKKE NalibHENIee Pa3BUTHE AT OPUTMHUYECKOTO
MBIIICHHSI, HEOOXOAUMOT0, B YaCTHOCTH, JJII OCBOCHMsI Kypca UH(DOpPMATUKH, U
OBJIAJICHUE HAaBBbIKAMU JIETYKTUBHBIX paccyxaeHuil. [I[peoOpazoBaHne CHMBOJIBHBIX
(hopM BHOCHT CBOM CICIT(PUIESCKUIBKIIAT B Pa3BUTHE BOOOPAKESHHUSI, CTIOCOOHOCTEH
K MaTeMaTH4YE€CKOMY TBOPYECTBY.

Conepxxanue  (pyHKIMOHaNbHO-TpaUUECKOW  JIMHUM  HAlleIeHO  Ha
MOJTy4eHUE 00YJaIOMMMUCS 3HAHUH 0 (DYHKIHSIX KaK BAXKHEUIIIEH MaTeMaTHIECKOM
MOJIENIU /I OMMCAHUS M UCCIEIOBaHUSI pa3HO-00pa3HBIX MPOLIECCOB U SIBJICHUI B
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npupoae u obuiectBe. M3ydeHue 3TOro marepuana crnocoOCTBYET Pa3BUTHIO Y
oOy4Jaronmxcsi YMeHHsI UCIIOJIb30BaTh Pa3IMUHbIC BhIPA3UTENIbHBIE CPEACTBA S3bIKA
MaTeMaTUKU — CJOBECHbIC, CHUMBOJMYECKHUE, Tpaduueckue, BHOCUT BKJIAJ B
dbopMHpoBaHUE MPEACTABICHUA O POJIM MATEMATUKHU B Pa3BUTUM IIUBUIU3AINH U

KYJIBTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM IIaHE
Cormacao yueOHOMy TtiaHy B 7/—10 kmaccax wu3ydaeTcsi y4eOHBIA Kypc
«Anredpa», KOTOPBIA BKJIIOYAET CIEAYIONIME OCHOBHBIC pa3lelibl COJCpKaHMS:
«Hucna ¥ BBIUHCICHHSNY, «AnreOpandecKkue BhIpaXCHUs», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUN.
VYueOHbIil TUTaH Ha u3ydeHue anreopsl B 7—10 Ki1accax OTBOAUT HE MeHee 3
y4eOHBIX YaCOB B HEJCIIO B TEUCHUE KaXKIOT0 ToJia 00y4YeHusl, 001l 00beM 4acoB

- He MeHee 408.

Conep:xanue yueOHOro Kypca (1mo rogam o0y4eHus)

5 KJIACC
Yucna u eéviuucnenusn
Payuonansuvie uucna
Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEX0] OT OAHOU (HOPMBI 3amHCH
npobeit k apyroil. IloHsiTMe palnMOHANBHOrO 4YHCJA, 3aluCh, CPaBHEHMUE,
VOOPSAIOYMBAHUE  PAlMOHATBHBIX 4YHCell. ApudpMmeThdeckue ACHCTBUA C
panMoHaNBHBIMU YnciamMu. Pemenne 3aad u3 peanbHOW MPAaKTUKA HA YacTH, HA
JpoOu.
Crenenb ¢ HaTypajdbHBIM IIOKa3aTeJeM: OIpeaesieHrne, MpeoOpa3oBaHUE
BBIPOKCHUI Ha OCHOBE OIPEICIICHNUS, 3aITICh OOJBIIINX YHCEIL.
[IpotieHThI, 3aMKUCh TPOIEHTOB B BUJIE APOOH U ApOOU B BUAC MPOIEHTOB.
Tpu ocHOBHBIE 33/1aUM HA MPOIEHTHI, PEIICHNUE 3a/1a4 U3 PEATbHON MTPAKTUKH.

HpI/IMCHeHI/IG IIPU3HAKOB  JACJIMMOCTH, PA3JIO0KCHHC Ha MHOXHTCIN
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HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM 4HcClIe T@psMas ©  oOpaTHas
[IPONOPLIMOHAIBHOCTH.

Anzebpauueckue sviparxcenus

IIepemeHHBIE, UHCIIOBOE 3HAYEHUE BBIPAKEHUS C IEpeMEHHOM. JlommycTUMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTY MEXY BEIMYMHAMU B BHJIE
dopmynel. Berancnenus mo popmynam.

[IpeoOpazoBanne OYKBEHHBIX  BBIPAXKEHUH, TOXKICCTBEHHO  paBHbIC
BBIPaXKECHMSI, IPABUIIA IPEOOPA30BAHUS CYMM U IPOU3BEAEHU M, TPaBUJIa PACKPBITHS
CKOOOK U IPUBEEHUS MOJOOHBIX CIIaraeéMblX.

CBOICTBA CTENIEHU C HATYPAIBHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHOTOWIEHBI. CTeneHs MHOrowieHa. Cl0)KeHHEe, BBIYUTAaHUE,
YMHOEHHE MHOTOYWIEHOB. DOpPMyJIbI COKPAIIEHHOTO YMHOKEHHU. KBAJAPaT CyMMBI
1 KBajpat pazHoctd. DopMyna pa3HOCTH KBaIpaToB. Pa3nokeHHEMHOTOWIEHOB Ha
MHOUTEIIH.

Ypaenenusa

VYpaBHeHUE, KOpEHb ypaBHEHUS, NpaBWia MNpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIluHeHOe ypaBHEHME C OJHOW IEPEMEHHOW, YWCIIO KOPHEW JIMHEHMHOIO
YpaBHEHMS, pELICHNE JIMHENHBIX ypaBHEHNN. COCTaBIEHUE YPAaBHEHUH 10 YCIOBUIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPABHEHUM.

JIuHeliHOe ypaBHEHHUE ¢ IByMs NIEPEMEHHBIMU U ero rpaduk. Cucrema aByX
JIMHENHBIX YpPaBHEHUW C JByMs I[EPEMEHHbIMU. PeleHue cucreM ypaBHEHUH
croco6oM noacTaHoBKU. [Ipumepbl peleHust TEKCTOBBIX 3a/1a4 ¢ MTOMOIIBIO CUCTEM
YpaBHEHUN.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Touku Ha npsaMon. Yucnosble poMexxyTku. PaccrosHue mexny
JIBYMs TOYKaMU KOOPJIUHATHOU MPSIMOM.

[TpssmoyronbHas cucrema xkoopauHat, ocu OX u Oy. AGciucca U opauHaTa
TOYKH Ha KOOpAMHATHOM MIocKkocTH. [Ipumepsl rpadukoB, 3a1aHHbIX (HOPMYyITaMH.
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Urenue rpadMKoB peaibHbIX 3aBUCUMOCTEM.

[Tonsitue Qynkuuu. I'padux ¢ynxuuu. CpoiictBa (QyHkuui. Jlunelnas
¢ynknws, e€ rpaduk. ['paduk Gynkmun y =|X|. ['paduueckoe pemreHne JTMHEHHBIX
YPABHEHUU U CUCTEM JIMHEUHBIX YPABHCHUU.

6 KJIACC

Yucna u eviuucnenusn

KBagpatHelii kopeHb u3 uyucna. [loHsTue 00 HppauMOHAIBHOM YHCIIE.
HecsaTuunble TpUOIMKEHUST UppAllMOHAIbHBIX yncen. CBocTBa apuPMETHUECKUX
KBaJPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPEe0OpPa30BAHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CrerneHb ¢ 1eabIM ITOKa3aTesneM u €€ ceocTsa. CTaHmapTHas 3alliCh YUCIIA.

Anzebpauueckue eviparxcenust

KBagpaTHbIil TPEXWIECH; pa3/I0KEHHE KBAIPATHOTO TPEXWICHA HA MHOKUTEIIH.

AnreOpandeckass apo06b. OCHOBHOE CBOWCTBO ajreOpanveckoil JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, JEJICHUE anreOpanyeckux JapoOei.
PannoHnanpHble BhIpaXKEHUS U UX ITPeoOpa3oBaHue.

Ypasenenusa u nepasencmea

KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienvue ypaBHEHHM, CBOIAIIMXCS K JMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-pallMOHANIbHBIE YPABHEHUS.

['paduueckas uHTEpIIpETAIINS YPAaBHEHUN C IBYMS IEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YPABHEHHWM C JABYMS IEPEMEHHbIMU. [IpuMepbl pelieHuss CHCTEM
HEJIMHEWHBIX YPABHEHUU C IBYMs IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1a4 alNreOpanyeckuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHOM NMEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynkyuu

[lonstne ¢ynkunn. OOIacTb ONpeNeNeHUs W MHOXKECTBO 3HAYEHHI

dbynkiuu. CriocoOs! 3a1aHus PyHKIIHM.
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I'paduk ynkiuu. Yrenue cBoiicTB PpyHkimu mo e€ rpaduky. [Ipumeps
rpadukoB QYHKINH, OTPAKAIONINX PeaTbHBIC MTPOIIECCHI.

OyHKIMM, OMUCHIBAIONINE TMPSAMYI0 MU OOpaTHYyI0 MPOMOPIUOHAIBHBIC
3aBHCHMOCTH, X rpaduku. dyrkimn y = X%,y = X3, y = Vx, y =|x|. Ipadnueckoe

pElICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

7 KIIACC

Yucna u eéviuucnenusn

JledcTBUTEIbHBIE YHCJIA

PannonanbsHbie uncia, UppalMoHaIbHBIE YHCIIa, KOHEUHbIE U OECKOHEUHbIE
JeCATUYHbIC ApoOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN; IEUCTBUTEIbHbBIC YHUCIIA
Kak OECKOHEUHbIE JecATUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE
MEXAY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHON MIPSMOI.

CpaBHEHHME JCUCTBUTENBHBIX 4YHUCEN, apU(pMETHYECKUe JEUCTBUS C
JNEUCTBUTEIBLHBIMUA YU CIIAMH.

N3mepenusi, mnpuOIMKeHUsI, OLIEHKH

Pa3mepsl OOBEKTOB OKpYXKAlOUIEro MHUpA, IUTEIHHOCTh MPOIIECCOB B
OKPY’KAIOIEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BETUYUHBI, TOUHOCTb MPUOIMKEHUS.
Oxkpyrnenue yucen. [Ipukuaka u OLeHKa Pe3yIbTaTOB BHIYNCICHUM.

Ypasnenua u nepasencmea

YpaBHeHHUs ¢ OHOM NepeMeHHOU

JluneniHoe ypaBHeHHE. PelieHue ypaBHEHHH, CBOISIIUXCS K JIMHEHHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIIUXCSA K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl penmieHnss ypaBHEHUM TPETbEU U YETBEPTOU
CTEIEHEN Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenue npoOHO-pallMOHANbHBIX YPABHEHUH.

Pemenue TeKCTOBBIX 3aJgad aJ'IFe6paI/I‘—IeCKI/IM MCTOJOM.

CucreMbl ypaBHEeHUH
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VYpaBHeHHE C ABYMsI IEPEMEHHBIMM U ero rpaduk. Pemenue cucrem aByx
JIMHEHHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU. PenieHue CucTeM ABYX ypaBHEHUH,
OJTHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpOil cremeHu. ['paduueckas
MHTEPIPETaLNs CHCTEMbl YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Peliiennie TEKCTOBBIX 3a]1a4 alreOpanyeckuM CIiocoOOM.

HepaBencrBa

UucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. Pemenne cucreM
JUHEHHBIX HEPABEHCTB C OJHOM IepeMeHHOM. KBaapaTHble HepaBeHCTBA.
I'padnyeckass WHTEpHpEeTallUs HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMH.

Dynkyuu

KBagpatnunas Qynkuus, e€ rpaduk u cpoiictBa. IlapaGomna, koopauHaThI
BEpPILMHBI 1apadoIibl, OCb CAMMETPHUU apadOJIbl.

I'papuxkun  dymxmmii: Yy = ks, y=kx +b, y=ax’ y=ax
y = Vx, y =|X| u ux cBoiicraa.

Yucnoewvie nocnedosamenvnocmu

Omnpenesnenue 1 cnoco0bl 3aJaHUS YMCJIOBBIX IOCAEA0BATEIbHOCTEH

[ToHsATHME YNCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE MTOCIEA0BATEIBHOCTH
peKkyppeHTHOH (opmysoit u popmyIioi N-ro ujeHa.

ApudmMeTHyecKas U reoMeTpuyecKasi Nporpeccum

Apudmernueckas U reomerpuyeckas nporpeccuu. @opmynbl N-Tro ujieHa
apu(pMETUYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YIEHOB.

N300paxkeHre 4ieHOB apu(METUYECKOW U TeOMETPUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA U 3KCIOHECHIHAIBHBIM POCT.

CI10HBIE NPOLIEHTBHI.

8 KJIACC
Yucna u eviuucnenusn

IloBTOpEeHHe MaTepuaja Kypca MaTeMaTHKH, ajare6pbl 5-9 Kiaccos.
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IToaroroBka k OI'D u I'BD
JlecTBUTEIbHBIE YHCJIA

PaHI/IOHaHBHBIe quciia, HppalrOHAJIbHBIC YMUCJIa, KOHCYHBIC U OeCKOHEYHEIE

ACCATHUYHBIC I[pO6I/I. MHOX€CTBO I[GﬁCTBPITGJII)HBIX YUCCI, I[GﬁCTBPITGJH)HBIG qucia

Kak OECKOHEYHBIC NECSITHYHbIE npoOu. B3amMHO OFHO3HAYHOE COOTBETCTBHE

MCIKAY MHOKXCCTBOM HGﬁCTBHTGHBHBIX YHUCCI 1 KOOpI[I/IHaTHOI\(JI HpHMOﬁ.

CpaBHeHI/Ie ﬂeﬁCTBHTGHBHBIX YHCCII, apI/I(l)MCTI/ILICCKI/IG ,ZIGI\/'ICTBI/ISI C

I[@ﬁCTBHT@JIBHBIMH quCJIaMHU.

N3mepenusi, npuOIMKeHHsI, OLIEHKH

Pa3mepsl OOBEKTOB OKpYXAlOLIEro MHUPA, JIUTEIBHOCTh IPOLIECCOB B

OKPY’KAIOILIEM MHPE.

[TpubnnxEéHHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh NMpUOIMKeHusa. OKpyriieHue
yucen. [Ipuknaka v OLeHKa pe3yabTaTOB BBIYUCICHUN.

YpaBHeHMS u HepaseHcmea

YpaBHeHHs ¢ OJHOM NepeMEeHHOI

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUH, CBOASAIINXCS K IMHEUHBIM.
KBanparnoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIUMXCS K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl penieHns ypaBHEHUN TPETbEN U
YETBEPTOMCTENEHEN PA3JI0KEHUEM HA MHOKUTEIIU.

Pemmenne npoOHO-palnOHAIbHBIX YPaBHEHUH.

Pelenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

Cucrembl ypaBHeHU I

VYpaBHeHUEe ¢ OByMsl MEpEeMEHHBIMU U ero rpaduk. Pemienue cucteM IByx

JIMHEWHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU. PellieHre cucrteM IByX ypaBHEHM,

OJTHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoM cremeHu. ['paduyeckas

UHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a/1a4 alireOpandyeckuM CIIOCOOOM.

HepaBeHncrsa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOM IEpeMEeHHOM. PemieHne cucrem
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JMHEHHBIX HEPABEHCTB C OJHOM IepeMeHHOM. KBangparHble HepaBeHCTBA.
I'paduyeckass WHTEpHpETAllUs HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMs
NIePEMCHHBIMH.
Dynkyuu
KBanpatuunas ¢ynkuus, e€ rpadgux u cpoiictBa. I[lapabona, koopauHaThI
=kx,y=kx+b,y=ax*+b
BEPIIHHBI TapaboIbl, OCh CAMMETPUH Mapabombl. Y = KX, Yy = kx + b, y = ax® + bx +

c,y = axy, y = ax®,y =Vx ,y =K uux coiicrsa.

Yucnoewvie nocnedosamenvHocmu

Onpedenenue u cnocoovl 3a0aHua YUC106bIX NOC1€006aMeNbHOCH el

[ToHsiTHE YHCIOBON MOCHENOBATEIBHOCTU. 3aJaHUE MOCIEA0BATEILHOCTH
peKyppeHTHOM hopmyIioi u popmyIoit N-ro ueHa.

ApudmMeTndeckas ¥ reoMeTpuiecKasi Mporpeccum

Apudmernueckass U reomerpudeckas mnporpeccur. Gopmynbl N-TO ujieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOTrPeCCuii, CyMMbI IEPBBIX N YJIEHOB.

N3o00pakeHne 4jaeHOB apu(METHUECKOW W TEOMETPUYECKOM Mporpeccuit
TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIbHBIA POCT.

CI1oXHbIE NPOLICHTBHI.

Il1anupyemble npeMeTHbIE Pe3YJbTATHI 0CBOEHUsN padoueil mporpaMmMbl
Kypca
(mo roxam 00y4eHmst)

OcBoenune ydeOHOTO Kypca «AireOpa» Ha YpPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs JOJKHO OO€cHeYruBaTh JOCTHXKEHHUE CICAYIOIIUX MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB:

7 KJIACC

Yucna u evluucienus

BrITTONHATE, codeTasi YCTHbIE W TMHUCHMEHHBIC TPHEMBI, apHPMETHICCKHC

I[GﬁCTBPI?I C pailMOHAJIbHBIMH YHCJIaMU.
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Haxonuth 3HaueHUs YUCIOBBIX BBIPAXKEHUN; MPUMEHSITh Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIUUCICHUSI 3HAaYEHUN NPOOHBIX BBIPAKEHUH, COAEpHKAIINX
OOBIKHOBEHHBIE U JIECATUYHbBIC TPOOH.

[lepexonuTh OT 0HOM (OPMBI 3alMCH YHCEN K APYroil (mpeoOpa3oBbIBATH
JECATUIHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB JECATUIHYIO, B YACTHOCTH
B O€CKOHEYHYIO JICCATUYHYIO IPOOK).

CpaBHUBATH U YIOPSAIOUYMBATH palldOHANIbHBIC Yucaa. OKPYIIsaTh Yucia.

BbINONMHATE MPUKUJIKY U OLICHKY PE3yJIbTaTa BEIUUCICHUHN, OLIEHKY 3HAaYEHUN
YUCJIOBBIX BBIPAXKEHUM.

BBINOMHATH EUCTBUS CO CTEMEHSIMU C HATYPaJIbHBIMU MOKA3aTEISIMU.

[IpuMeHATh TNpU3HAKKA  JEIMMOCTH, Pa3JOKEHHE Ha  MHOXKUTEIHU
HaTypaJbHBIX YHCEIL.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 3a/Ja4M, CBA3AHHBIE C OTHOILICHHEM
BEJIMYMH, MPOMOPIMOHAIBHOCTIO BEJIMYUH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7a4 ¢ Y4ETOM OrPaHMYECHHUH, CBS3aHHBIX CO CBOMCTBaMHU
paccMaTprUBaeMbIX OOBEKTOB.

Anzebpauueckue sviparxicenus

Ucnonb3oBath anreOpanyeckyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH
e€ B Iipoliecce OCBOCHHS Y4EOHOT0 MaTepurarna.

HaxoguTh 3HaueHusi OYKBEHHBIX BBIpAXEHUW TPHU 3aJaHHBIX 3HAUYCHUSIX
NIEPEMEHHBIX.

Beimonuate  npeoOpa3zoBaHMs  1IEJIOTO0  BBIPAXEHUS B MHOTOYJIEH
MPUBEJICHUEM TIOJIO0HBIX CJIaraeMbIX, PACKPHITUEM CKOOOK.

BhBIMONMHAT, YMHOXEHHE OJIHOWIEHAa HAa MHOTOWIEH W MHOTOWICHa Ha
MHOT'OYJIEH, TPUMEHSIThH (hOPMYJIbl KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JIOKEHUE MHOTOWJICHOB HAa MHOXHUTEIU C IMOMOUIBIO
BBIHECEHUS 32 CKOOKH OOIIET0 MHOKUTEJS, TPYIITUPOBKH CJIaraeMbIX, IPUMEHCHUS
bopMyIT COKpAIIEHHOTO YMHOXKECHHUS.

[IpumeHaTs ipeoOpa3zoBaHUss MHOTOWICHOB JIJIsl PEUIECHUS Pa3IMYHbIX 337124
U3 MaTeMAaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON PAKTUKH.
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Hcnonbs30BaTh CBOMCTBA CTENEHEH C HATYPAJIBHBIMU IIOKA3aTEIAMM IS
peoOpa30BaHus BEIPAKECHUI.

Ypaenenus u nepagencmea

Pemate nuHEHHBIE ypaBHEHMS C OJHOW NEPEMEHHOW, NPUMEHSs IpaBUiia
nepexoa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepsrTs, siBisercs
JIM YHMCIIO KOPHEM YPaBHEHHSI.

[IpumensTh rpaduueckre METOJbl MPHU PEIICHUU JMHEWHBIX YpaBHEHUH U
UX CUCTEM.

[lonGupatre mpuMepsl Map 4YHUCEN, SBJSIOUIMXCA PEIICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPANMHATHOW MIIOCKOCTH IPAPUK JTMHEWHOTO YPABHEHUS C IBYMSI
HEPEMEHHBIMHU; TOJIb3YACh IPapUKOM, TPUBOIUTH MPUMEPHI PEILICHUS YPaBHEHUS.

Pemate cucTemsl ByX JMHEHHBIX YPAaBHEHHU C JBYMS NEPEMEHHBIMHU, B
TOM YHCJIE TpaUUYECKU.

CocTaBisATh M pellaTh JHHEHHOE YpaBHEHUE WIM CHUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCIOBHIO 33]a4H, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
34144 MOJyYEHHBIN pe3yJIbTar.

Koopounamot u ecpagpuxu. @yukuyuu

N300pakaTh Ha KOOPIUHATHOM MPSMOM TOUYKH, COOTBETCTBYIOIIHE 33/JaHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KU, MHTEPBAJIbl; 3alIMChIBATh YUCIOBbIE TPOMEKYTKH HA
anreOpandeckoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH I10 33JIaHHBIM KOOpPJMHATaM;
CTPOUTH TpaPUKH TUHEHHBIX PyHKIUH. CTpouTh rpaduk GyHKIuu y =|X|.

OnuceiBaTh € TOMOIIbIO (PYHKIMI M3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPACCTOSHUE; LI€HA, KOJUYECTBO, CTOMMOCTH;
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue QyHKIHMH 110 3HAYECHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod MpencTaBleHUs] U aHaIM3a UHPOPMALINH;
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAINIO U3 TPadUKOB PEabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.
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8 KJIACC

Yucna u eviuucnenusn

Hcnonp30BaTh Ha4aJIbHBIE MPEICTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHHMSI, OKPYTJIEHUSI U BBIUMCIECHUM; N300pakaTh ACHCTBUTEIbHBIC
YyUCJIa TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHATHE apUPMETHUECKOTO KBAJIPATHOIO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCIONB3YS NPH HEOOXOJUMOCTH KaJIbKYJSTOP; BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJIEPXKALIUX KBAaJApAaTHbIE KOPHHU, HCIIOJIb3YS
CBOMCTBA KOPHEU.

Hcnonb30Bath 3anucy OONBIIMX M MaJIbIX YHCEN C MOMOLIBIO JI€CSITHYHBIX
npo0eii u crerneneit yucna 10.

Anzebpauueckue eviparxcenus

IIpyMeHATs TIOHATHE CTENEHU C LEIbIM II0Ka3aTeseM, BBIIOJIHATh
npeoOpa30BaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LETbIM IMOKa3aTeIeM.

BbINONMHATE TOXKIECTBEHHbIE MPEOOpa3OBaHusl pPallMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IPaBUJI ICUCTBUI HaJl MHOTOYJIEHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[TpumensTh NpeoOpazoBaHUs BBIPAXKEHUMN [T PELLICHUS pa3IMYHBIX 3a/1a4 U3
MAaTEMaTUKH, CMEKHBIX MIPEIMETOB, U3 PEATBHON MMPAKTUKH.

Ypasenenusa u nepasencmea

Pemars nuHelHbIE, KBaJApaTHbIE YPABHEHUS W PALMOHAIbHBIE YPAaBHEHUS,
CBOJSILIAECS K HUM, CHCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

IIpoBoaUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B
TOM YHCJIE

[TepexoauTh OT crmoBecHOW (GOPMYIHMPOBKM 3a/adu K €€ anreOpandecKon
MOJENU C IIOMONIBIO COCTABJIEHUS YPABHEHUS WIM CUCTEMBl YpaBHEHHI,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4H ITOJyYECHHBIW pPE3yJIbTar.
IIprMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB Ul CPABHEHUs, OLICHKH; PEIlaTh

JMHENHbIE HEPAaBEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBbI; 1aBaThIpaUUECcKyIo

54



WUTIOCTPALIAIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
Dyukyuu
[Tornmath ¥ UCHONB30BaTh (PYHKIIMOHAIBHBIC TMOHATHS U SI3bIK (TEPMUHBI,

CUMBOJIHNYCCKHC O603Ha‘1€HI/IH); OoIIpCACIITL 3HAYCHHC q)YHKLII/II/I 110 3HA4YCHUIO

apryMeHTa; ONpeessTh CBOMCTBA GYHKIUU 110 €€ TpaduKy.
CTpouTh TpadMKK 3IeMeHTapHBIX QYHKIMI Buga ¥ = X2, ¥y = X3,y = Vx|

y=|X|; onrchIBaTh CBOMCTBA YNCIIOBOM (QYHKIIMHU TI0 €€ rpaduKy.

9 KJIACC

Yucna u éviuucnenus
CpaBHHMBaTh M YNOPSAOYMBATH PALMOHAIBHBIE W HPPALMOHAIBHBIE YHUCIHA.
BeinonaaTe apupMeTuyeckue ACUCTBUS C pPALMOHAJIBHBIMM YHUCIAMH, COYETast
YCTHBIE U IMCBMEHHBIE IIPUEMBI, BBIIOJIHATH BBIYUCIICHUS C UPPALUOHAIBHBIMU
YU CJIAMHU.
HaxonauTe 3HaUeHUs CTENEHEN C LENBIMU MOKA3aTENSIMA U KOPHEM;  BBIYMUCIIATH
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.
OKpyIJISITh AEUCTBUTENIBHBIE YNCIIA, BBIITOIHATH IPUKUAKY PE3YJIbTATABBIYMCICHUH,
OILIEHKY YMCJIOBBIX BBIPAYKEHUM.

YpaBHEHUS U HEPABEHCTBA

Pemrare 1MHENHBIE W KBagpaTHbIE YpaBHEHHWs, YPAaBHEHHS, CBOIAIIMECH K
HUM, [TpOCTeiIINe APOOHO-pallMOHANIbHBIE YPABHEHUS.

Pemrare cucrtembl nByX JIMHEHMHBIX YpaBHEHHW C JIBYMs IEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE SIBIIICTCS JIMHEHHBIM.

Pemarh TekcTOBbIE 3agauM aidreOpandeckuM CrocoOOM ¢ TOMOIIBIO
COCTABJICHHSI YPABHEHUS UJIM CUCTEMBI JBYX YPABHEHUH C ABYMS ITIEPEMEHHBIMM.

IIpoBoauTE MpOCTENILIME UCCIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B
TOM YHCJIe C IPUMEHEHHEM TpaduiecKuX MpeacTaBlIeHUu (yCTaHaBIUBATh, HUMEET
JIM ypaBHEHHUE WM CUCTEMa YPABHEHUM pelIeHus1, €CJIM UMEET, TO CKOJIbKO, U TIp.).
Pemath nuHeliHbIe HEPABEHCTBA, KBaApaTHbIE HEPABEHCTBA; M300pakaTh pelleHue

HCPaBCHCTB Ha YHCJIOBOM HpﬂMOﬁ, 34l ChIBATh PCHICHHUEC C ITOMOIIBLIO
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CHUMBOJIOB.
Pemarp cucTemMbl JMHEWHBIX HEPAaBEHCTB, CHUCTEMbl HEPaBEHCTB,

BKJIFOYAIOUIME KBAJPAaTHOE HEPABEHCTBO; HW300paKaTb pEUIEHUE CHUCTEMBI

HEPaBEHCTB HAa YHCJIOBOM MPSAMOM, 3alIMChIBATh PELICHUE C IOMOIIbIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPH PELIEHUH Pa3JIMYHBIX 3a/1a4.

Dyukyuu

Pacno3naBate (GyHKIMHM H3y4eHHBIX BUAOB. lloKa3bIBaTh CXeMaTHYECKH
pacIioyio’keHUe Ha KOOPJMHATHOW IJIOCKOCTH IpadukoB GyHKImA Buga: Y = KX, Y
= kx + b,y = ax3,y = ax},y = vx, Y =|x| B 3aBHCHMOCTH OT 3HaucHHii
K03 (DUIIMEHTOB; ONUCHIBATH CBOMCTBA (DYHKIIUA.

Crpouth 1 n300paxarb CXEeMATUYECKU TpapUKu KBaAPaTUUYHBIX (DYHKLUH,
OIHCHIBAaTh CBOMCTBA KBAAPATUYHBIX (PYHKIMH 110 UX TpaduKaM.

Pacno3naBaTh KBagpaTHUHYIO0 (YHKLIHIO 110 OpMyJie, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPUU.

Apugpmemuueckan u ceomempuueckas npozpeccuu

Pacno3naBaTh apu(pMETHUYECKYI0O U TE€OMETPUYECKYIO MPOTrPECCUU MpHU
Pa3HBIX CIOCO0aX 3a/1aHuUs.

BbBINONHAT BBIUMCIAEHUS C MCHOJb30BaHUEM (GOpMyd N-TO  YieHa
apu(pMETUIECKON U T€OMETPUUECKOM MPOTPECCUi, CYMMBI IEPBBIX N UJICHOB.

N300paxaTh ujeHbl IOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPIWHATHOU
MJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMH I1OCJIEA0BATEIBHOCTSIMU, B TOM
YHUCIIe 3a/1a4d U3 PeaIbHOM KM3HU (C UCTIOIb30BAHUEM KaJIbKYJIATOPa, HU(PPOBBIX
TEXHOJIOTUH).

10 knace

Yucna u eviuucnenus

BoinonHsATe, coueTas YCTHbIE M NHUCbMEHHbIE MPUEMBI, apupMETHUYECKHE
JEUCTBUA C PAlIMOHAILHBIMU YUCIIAMH.

Haxonuth 3HauyeHUsT YMCIOBBIX BBIPAXKEHUHN; MPUMEHSTh Pa3HOOOpa3HbIE

crocoObl U MPUEMBI BBHIYUCICHUS 3HAUYEHUN TPOOHBIX BBIPAKEHUH, CONEpIKaIINX
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OOBIKHOBEHHBIE U JIECSITUYHbBIE APOOH.

[lepexon ot omHOM GoOpMBI 3alUMCU YUCEN K JIpyrou (mpeoOpa3oBbIBaHUE
JECATUIHOU POOH B OOBIKHOBEHHYIO, OOBIKHOBEHHOU B IECITHYHYIO, B YACTHOCTH
B O€CKOHEYHYIO JICCATUYHYIO IPOOH).

OKpyTasTh YKcCIIa.

[IpumeHsATh TOHATHE apUPMETHUYECKOrOo KBAJIPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIBb3YsI MPU HEOOXOAUMOCTH KaJbKYJSATODP; BBIMNOJIHSATH
npeoOpa3oBaHusl BBIPAKECHUM, COAEpXKAIMX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOMCTBA KOPHEU.

BBINONHATE TEUCTBUS CO CTETIEHSAMU C HATYPaJbHBIMU ITOKA3aTEISIMU.

PemaTe npakTMKO-OpMEHTUPOBAHHBIE 3aJayM, CBS3AHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPUMOHAIBHOCTHIO BEJIUYUH, IPOLECHTAMH; HWHTEPHPETUPOBATH
pe3yJIbTAThl PEIIEHUS 33Ja4 C YYETOM OrPaHUYCHHUM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTprUBaEMbIX OOBEKTOB.

Ypasnenua u nepasencmea

Pematp sMHENHBIE YpaBHEHHUS C OJHOW IEPEMEHHOW, NMPUMEHsS IPABUIIA
Mepexo/ia OT UCXOAHOTO YPABHEHUS K pABHOCHIIBHOMY €MY.

Pemats cucteMbl JBYX JIMHEHHBIX YpaBHEHUW C JBYMSI MEPEMEHHBIMU, B
TOM 4Huciie TpahUIecKH.

Pemate kBajmpaTHble ypaBHEHHS] M PALIMOHATIBHBIE YPABHEHHUS, CBOJISIINECA
K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpuMeHSITh CBOMCTBA YHCJIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH;
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CHCTEMBI; JaBaTh
rpa@uUecKyr0 WJUTFOCTPAIIMI0 MHOXECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI
HEpPABEHCTB.

Dyukyuu

Pacno3naBath q)YHKI_[I/II/I HN3Y4YCHHBIX BHJOB. IToka3eIBaTh CcXEMaTUYECCKU

pacmoJioKeHre Ha KOOPAMHATHON MJIOCKOCTH rpadukoB QyHKIHM BUAA:

y=kx,y=kx+b,y=ax®+bx+cy=axly=axy =V/x Y=k B
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3aBHCUMOCTH OT 3HaU€HUI K03()PULMEHTOB; ONKCHIBATh CBOMCTBA (PYHKIIUM.
Apugpmemuueckan u ceomempuueckan npozpeccuu
BbINONMHATE  BBIYMCIIEHUST C HCIOJIb30BaHHEM (GOpMyl N-ro  4jeHa
apu(pMeTUYECKON U TeOMETPUUIECKOM MPOTPeCCHii, CyMMBI MIEPBHIX N UJICHOB.
N300paxaTh ujI€HBl IOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOU
IIJIOCKOCTH.
Pemars 3amaumn, CBsi3aHHBIE C YMCIIOBBIMH IOCJIEIOBATEIBHOCTAMHU, B TOM
quClie 337a4d U3 pealbHOM JKHU3HM (C MCIIONb30BAaHUEM KAJIbKYJISATOpa, HU(POBBIX

TEXHOJIOTHIA).
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TemaTnyeckoe mIaHUPOBaHHe y4eOHOro Kypca (1o roaam o0y4yeHust)

7 kaacc (He meHee 102 4)

Ha3Banue
pasaeia (TemMbl)

palOHAJIbHBIX YU CCII.

CreneHb C HaTypaJbHbIM
I1OKa3aTCJICM. Pemenue
OCHOBHBIX 3a/la4d Ha I[p06I/I,

MPOLUEHTHl U3  pEaJbHOMN
MPAKTUKH.
[Ipu3Haku JIEIIAMOCTH,

pa3JoKEHUsT Ha MHOXKUTENU
HATYpaJIbHBIX YHCe.
PeanbHble 3aBUCHMOCTH.
[Tpsmas u oOpartHas

[MPOMOPLHUOHATIBHOCTHU

(KoJIMuECTBO OcHoBHOE coiep:kaHHe OcHoBHbBIE BUBI JeATEJBLHOCTH 00y4aKOLIUXCH

4acoB)
Yucaa u  |[lonarue paunoHanbHOro |CHETeMaTH3UPOBATH U 000ramaTh 3HAHUA 00 OOBIKHOBEHHBIX U JIECTUYHBIX APOOSX.
BbIYHMCJICHHA. quCIa. Apudpmernueckre (CpaBHMBATh M YHNOPSAOYMBATHL JApodH, NpeoOpa3oBbiBasi NpU HEOOXOJUMOCTU
Paunonanbn NeCTBUSL C PAallMOHAIBHBIMH |IECATHYHBIE IpOOW B OOBIKHOBEHHBIE, OOBIKHOBCHHBIC B JECSTUYHBIC, B YaCTHOCTH B
ble YHcia YHCIIaMU. CpaBHeHMe, [0ECKOHEUHYIO AECATUYHYIO IpOOb.
(25 9) YIOPAI0YMBAHKE [IpumeHsTH pasHooOpa3HbIe cNOCOOBI M NPHEMBI BHIYUCIEHUS] 3HAYEHUH APOOHBIX

BbIPAsKEHHUi, coAepX alluX OOBIKHOBEHHBIE M JCCSATUYHBIE ApOOU: 3aMEHSTh IpU
HEOOXOUMOCTH JCCSITUYHYIO JIPOOb OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM,
MIPUBOINUTH BhIpaKeHHUE K (popme, Harbosee y100HOM JUIsl BEIYMCICHUH, TPeoOpa3oBbIBATH
NPOOHBIE BBIPAXKEHUS HA YMHOXKEHHE U JeJIEHUE JIECATUYHBIX JIPOOEHK JEHCTBUIM C
L[E€JIbIMHA YHCIaMHU.

[IpuBoaMTHL YMCI0BbIEe U OyKBeHHbIE IPUMePbI CTEIICHN C HATypalIbHBIM IIOKA3aTEeNIEM,
O0O0BSCHSSI 3HAYEHHUS] OCHOBAHMSI CTENEHU M IOKa3aTelsl CTENEHU, HaXOAUTh 3HAUYEHUS
creneHei Buaa a" (2 — Jo00e palmoHaIbHOE YKCII0, N — HaTypaJbHOE YHCIIO).
[loHUMATH CMBICIT 3aITUCH OOJIBIIUX YHCEJN C TTOMOIIBIO JAECITUUYHBIX JPOOEH U CTEIeHe!
yricria 10, NPUMEHSITh UX B peabHBIX CUTYAIIHSIX.

[IpuMeHSTH IPU3HAKK ACTUMOCTH, PA3JI0KEHUS HA MHO>KUTEIN HaTypaJIbHBIX YUCEIL.
Pemiath 3a1a4u Ha YacTH, MPOLIEHTHI, IPOMOPIIMH, HA HAXOXKIEeHHE APOOH (IIPOLIEHTA) OT
BEJIMUMHBI U BEJIMYMHBI IO €€ Apodu (TIPOIEHTY), Apodu (IPOIeHTa), KOTOPHIHCOCTABIISET
0JIHa BEJIMYMHA OT APYTOM.

[IpuBoanTH, pa3éuparb, OLEHNBATH Pa3JIMYHBIC PEIICHHUS, 3alIUCU PEUICHUH TEKCTOBBIX
3ajad.

PacniozHaBaTh U 00BSACHATH, ONMUPASICh HA ONpPEACNEHUS, MPSMO MPOMOPLUOHAIBHBIE U
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Ha3Banue
pasaeia (TemMbl)

(KOJIMuECTBO OcHOBHOe cojiep:KaHHe OcHOBHbBIE BUBI JAeATEIBLHOCTH 00yYaKIIUXCSH
4acoB)
00paTHO MPOMOPIMOHATIBHBIC 3aBUCUMOCTH MEXK]y BEIMYMHAMU; MPHBOIUTH MPHUMEPbI
DTHX 3aBUCHMOCTEH U3 pEalIbHOTO MUPA, U3 IPYTUX YICOHBIX MTPEIMETOB.
PemiaTh pakTUKO-OPUCHTHPOBAHHBIE 33/1a49H Ha JPOOH, IPOIICHTHI, IPSIMYIO M OOpPaTHYIO
MPOTNIOPIIMOHAITILHOCTH, TIPOTIOPIIUN
Aareopandyeckn |bykBeHHbIE BbIpakeHUs. (OBJajleTh alredpanyeckoil TEpPMUHOIOTHENH U CUMBOJIMKOW, MIPUMEHATH €€ B mpoliecce
€ BhIpaKeHUsl [lepemennbie. JlomycTUMBIE [OCBOCHHUS y4eOHOTO MaTepHala.
(27 v) 3HAUCHUS nepeMeHHbIX. [HaxoauTh 3HaueHUs1 OYKBEHHBIX BBIPAXKCHU TPH 33/IaHHBIX 3HAYCHUSX OYKB; BBIITOJHSATh

@opmyinel.  [IpeobpazoBanue

OYKBEHHBIX BBIPKECHHU,
pacKpbITHE CKOOOK u
MpUBEJICHUE M0100HBIX
claraeMblX.

CaoiicTBa CTENEeHU c

HaTypaJbHBIM I0KA3aTEIIEM.

MHOTOWIEHBI. Crnoxenue,
BBIYMTAHHE, YMHOKEHUE
MHOTOYJICHOB. DopmyJIbl

COKpaH_IéHHOFO YMHOXKCHHUA.
PaznoxeHne MHOIO4YJIeHOB Ha
MHOXUTCIIN

BBIYHCIICHHS 10 (hOpMYyJIam.

BbINOJIHATH TPeoOpa30BaHuUs 11E7I0T0 BEIPAKCHUS B MHOTOUWICH HPUBEACHUEM O I00HBIX
CllaraeMbIX, PaCKPBITHEM CKOOOK.

BbINOJIHATH YMHOKEHHE OJHOWIEHA HAa MHOTOWICH W MHOTOWICHAa Ha MHOTOYIICH,

NpUMeHSITh (OPMYIIBI KBaJIpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcyuiecTBJASATH Pa3I0KEHUE MHOTOWICHOB HA MHOXKHUTENIHN MyTEM BBIHECEHUS 32 CKOOKHU
o011ero (bopMyIibI bopmyn
COKPAIIEHHOT'O YMHOKEHHUS.

HpI/IMeHHTL npeo6pa30BaHHe MHOI'OYJICHOB I PCIICHHA Pa3IMYHBIX 3aJad U3

MHOXUTECIIA, MMPHUMCHCHUS Pa3sHOCTH KBaapaTos,

MAaTCMAaTUKH, CMCKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPAKTUKHU.
3HAKOMHUTLCS € I/ICTOPI/Ieﬁ Pa3BUTHA MAaTCMATHUKU

YpaBHeHnusi u
HepaBeHCTBa
(20 v)

YpaBHeHUE, IpaBuiIa
MpeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHH.

JluneiiHoe  ypaBHEHHE c
OJIHOM IIEPEMEHHOM, peleHue

ITMHENHBIX

YPaBHECHHUIA.

Pemars nuHeiiHOE ypaBHEHUE C OJTHOM MEPEMEHHOMN, MPUMEHssl MPaBUJIA MEPexoia OT
HMCXOJIHOTO YpaBHEHUS K PaBHOCHUIBHOMY emy Oojee mpoctoro Buaa. IlpoBepsiTh,
SIBJISIETCSI JIU KOHKPETHOE YHCIIO KOPHEM YPaBHEHUS.

I[MonOupars npumepsbl map YUCEN, SBIAIOIIMXCA PEUICHUEM JIMHEHHOTO YpaBHEHUS C
nBymMsi TiepeMeHHbIMU. CTpPOMTH B KOOPJAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
VpaBHEHHUS C JABYMS IEPEMEHHBIMH; TOJB3YAICh TpaduKoM, NPHUBOAUTH HNPUMeEPHI
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Ha3Banmue
pasaeia (TemMbl)
(koJIHYeCcTBO
4acoB)

OcHoBHoOe coepKaHue

OcHOBHbBIE BU/JbI JCATCJIBbHOCTH Oﬁy‘lalOHII/IXCﬂ

Pemenne 3amad ¢ MOMOIIbIO
YpaBHEHU.
JluneitHoe  ypaBHEHUE c

ABYMA TICPCMCHHBIMH W €TI0

rpaguk.  Cucrema  AByX
JIMHEWHBIX  YpPaBHEHUH  C
NBYyMsI [IEPEMEHHbBIMHU.

Pemenne cucreM ypaBHEHMMU
CIOCOOOM  TOJCTAHOBKH U
CIIOCOOOM CIIOKEHUS

pelleHus ypaBHEHUS.

HaxoauTthb penieHue CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUI ¢ ABYMS IEPEMEHHBIMHU.
CocTaBiisiTb M pemIaTh ypaBHEHUE WM CUCTEMY YpaBHEHHI IO YCIOBHUIO 33/ayH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4H MOJYYCHHBIH Pe3yIbTaT

Koopaunarsl u
rpaguxu.
DOyHKIUH

(24 )

KOOp,I[I/IHaTa TOYKH Ha

[IPSIMOM. Yucnossie

MPOMEKYTKH. Paccrosinue

JIBYMsI
KOOPIMHATHON IIPSIMOIA.

MEXTY TOYKaMHU
[IpsimoyrosbHas cucreMa
KOOp/AMHAT Ha IUIOCKOCTH.
[Tpumepst rpauKoB,
dopmynamu.
UreHue rpaduKoB peabHBIX

3aJaHHbIX

3aBUCHUMOCTEMN.
[lonstne ¢ynkuuu. I'padux

GbyHKIUH. CaoiicTBa
GbyHKIU. JIuneiinas
byHKIHMSA. IToctpoenue

rpaduKa JIMHEHHON QYyHKIIUH.

MN300paxkarh Ha KOOpPIMHATHOW MpPSAMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPEe3KH, MHTEpPBaJbl; 3alMCHhIBATh UX Ha aNreOpanyeckoM S3bIKE.
OTMeuyaTs B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAMHATaM; CTPOUTH
rpaUKu HECIOXKHBIX 3aBUCUMOCTEH, 3aaHHbIX (OpMyJIaMU, B TOM YHUCJIE C MOMOIIbIO
11(POBBIX JTAOOPATOPHIA.

[IpuMeHsiTh, M3y4yaTh NpeuMMyllecTBa, HHTEPHPETHPOBATh TIpadUuecKuil crnocod
Mpe/CTaBICHNs U aHaIM3a pa3HOoOOpa3HOM KM3HEHHON HH(OpMaIUH.

OcBauBaTh NOHATHE PYHKIINH, OBIAJEBaTh (YHKIMOHATIHHON TEPMUHOJIOTHEH.
Pacno3naBathb nmHeliHy0 QyHKIMIO Y = KX + b, onmuchiBaTh €€ cBoiicTBa B 3aBUCUMOCTH
0T 3HaYCHUH KOdduIueHToB K u b.

Crpourtsb rpapuku JuHEeHHON GyHKIMKH, QyHKIUUY = |X|.

HcnoJb30BaTh HU(POBBIE pecypcesbl I TOCTPOCHUs rpaduKoB QYHKIMNA U U3YUEHUS UX
cBoicTB. IIpuBOIUTE NpUMEpPHI JIMHEWHBIX 3aBUCHUMOCTEM B pealbHBIX IpolLeccax M
SIBJICHUSIX
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Ha3Banmue
pasaeia (TemMbl)
(koJIHYeCcTBO
4acoB)

OcHoBHoOe coepKaHue

OcHOBHbBIE BU/JbI JCATCJIBbHOCTH oﬁyqalonmxca

['paduk Gyskmuu y = |X|.

IToBTOpeHUEe ™
00o00meHue (6 1)

[ToBTOpEHUE OCHOBHBIX
MOHATUN U METOAOB Kypca 7
KJ1acca, 0000IIeHre 3HAHNIT

BbiOupaTh, NPHMEHATb OLEHUBATH CIOCOOBI CPABHEHUS YMCEN, BBIYUCICHUH,
peoOpa3oBaHuil BBIPAKEHUH, pEIIEHUs] ypaBHEHUH.

OcylecTBIATHL CAMOKOHTPOJIb BBIIOJIHIEMbIX JIEHCTBUN U CaMOINPOBEPKY pe3yjIbTaTa
BBIUMCIIEHUM, TPeo0pa3oBaHuil, IOCTPOECHUH.

Pemars 3amauM M3 peanbHON KU3HM, NMPUMEHSITH MareMaTH4yecKue 3HAHMSA IS
pellIeHus 3a/1a4 U3 IpYruX MpeIMeTOB.

Pemiath TeKCTOBBIE 32124, CPABHUBATh, BHIOUPATH CIIOCO0BI PELICHUS 33]]aui
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8 kiacc (He meHee 102 u)

Ha3Banue
pasnesia (TeMbl)

OcHoBHOe coepxkaHue

OcHOBHbBIE BHU/AbI ACATCJIbHOCTH oﬁyqaloumxca

Kypca
(kosIMYeCcTBO
4acoB)
Yucaa KBagpatHblii  kopeHb 13 |POpMyJHpOBaTh OIpeeJieHHe KBaJpaTHOIO KOPHS M3 4YHCIA, apU(pMETHYecKoro
BbIYHMCJIEHHS. qucia. [Tonsitue 00 [KBaJpaTHOrO KOPHSI.
KBaapatubie MppanoHaIbHOM yuciue. [IpuMeHATH OINEpalui0 U3BJICUEHHs] KBaJPaTHOTO KOPHS W3 4YHCIa, HCMOJB3YSl IpH
kopuu (15 1) JlecsiTudyHble  NPUOIMKEHUs [HEOOXOIMMOCTH KaJbKYJSITOP.
ppaIoOHATEHBIX grcen. (OueHUBATh KBAJAPATHBIC KOPHHU IIETBIMU YUCIIAMH U ICCATHUYHBIMU IPOOSIMH.
JlelicTBUTETIbHBIE yycna. (CpaBHMBATH M YIOPSIA0YUBATH PALllMOHAIBHBIC U UPPALMOHAIILHBIE YHCIIA, 3alICaHHbIE
CpaBHEHHE AEWCTBUTEIBHBIX |C TOMOIIBIO KBAAPATHBIX KOPHEH.
YqHCe. Apudmernueckuii [MceaeqoBaTh ypaBHeHHe X2 = @, HAXOJUTh TOYHbIE M TPUOIMKEHHBIE KOPHH TIpH a >
KBaJIpaTHBIN KOPEHb. 0.hccienoBarh cBOMCTBA KBAJpPAaTHBIX KOpPHEH, MPOBOJS UYUCIOBBIE HKCHEPUMEHTHI C
VpaBHeHHe BHAAa X° = a. [MCIIONBb30BAHHEM KAIBKYIATOPA (KOMITBIOTEPA).
CpoiictBa  apupmernueckux [Jloka3pIiBaTh CBOMCTBa apupMETHYECKHX KBAJPATHBIX KOPHEH; MPUMEHATh WX IS
KBaJIPaTHBIX KOpHEH. [mpeoOpa30BaHUs BBIPAKECHUH.
[IpeoOpa3zoBanue  4UCIOBBIX [BBHIMOJHATH MPeoOpPa30BaHMs BHIPAKEHHI, COAEPKAINX KBaJApaTHbIe KOPHU. BrIpaxarh
BBIpAKCHUH, CoJepXKalUX [IEPEMEHHbIE U3 FTEOMETPUUECKUX U (PU3NUECKUX (popMyi.

KBaJpAaTHbIE KOPHU

BbIYuCaATh 3HAYEHUS] BBIPAXKECHUH, COAEPKAINX KBAJpaTHbIE KOPHU, MCHOJbB3Yys IMpHU
HEOOXOUMOCTH KaJIbKYISTOP.

Hcnonb30BaTh B XOJE pEIICHUS 3a7ad JJIEMEHTApHBIC MPEICTaBICHUS, CBS3aHHBIE C
MpUOIMKEHHBIMY 3HAUEHUSIMU BETHUWH.

3HAKOMUTLCS C HCTOPHUEN Pa3BUTHS MATEMATUKH
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Uuciaa u
BLIYMCJICHUA.

CreneHs ¢ LEIbIMIIOKA3aTEIEM.
CrangapTHas 3aIuCh YUCa.

(I)OpMy.]'II/IPOBaTb onpeaeJaeHue CTCrICHU C LCJIbIM ITOKA3aTCIICM.
Hpe}ICTaBJ'[ﬂTb 3anuch OOJBIINX U MAJIbIX YKCEIl B CTaHAapTHOM BUIC.

CreneHb ¢ mejbiM | Pazmepsl 00bekToB [CpaBHUBATH YKCIIA U BETMYMHBI, 3alIMCAaHHBIC C UCIOJIb30BaHueM cternern 10.
nokazarteJjiemM okpyxarmero  mupa (ot [Mcmoab30BaTh 3alMCh YUCEN B CTAHAAPTHOM BUAC IJIS BHIPAKCHHS Pa3MEPOB OOBEKTOB,
(7 9) AJIEMEHTApHBIX ~ YacTHUIl  JO |[UIMTEIbHOCTU IPOLECCOB B OKPYXKAIOIIEM MUPE.
KOCMHUYECKHX 00BeKTOB), (POPMYJIHPOBATh, 3aNHMCHIBATH B CHMBOJIUHYECKOl d¢opMe U HIJIIOCTPUPOBATH
JUINTEJIBHOCTh IPOILIECCOB B IPUMEPAMM CBOWCTBA CTEIICHHU C IIEJIBIM ITOKa3aTeIeM.
OKpYKaroIlleM MHUpe. [IpumeHSITH CBOMCTBA CTENECHU ISl MPpeoOpa30BaHUs BHIPAKEHUH, COJEPKAIINX CTEIICHH
. C LIETIBIM [TOKa3aTeJIeM.
CBoiicTBa CTENEHU C IEJIBIM .
BbINoJHATL JeCTBUSI C YUCIIaMH, 3allMCAHHBIMU B CTaHIApTHOM BHJC (YMHOXCHHE,
MoKa3areieM
JICTICHUE, BO3BEIICHUE B CTCTICHb)
Aareopanmveckue KBaapaTHbii TpéxuieH. [Pacnmo3HaBaThb KBaJpaTHBIA TPEXUJICH, YCTAaHABIMBATH BO3MOXKHOCTh €r0 Pa3NiOKEHUs Ha|
BbIPaKEHHS. PasnosxxeHue KBAJIPATHOTO [MHOKUTEITH.
. TpEXWICHA HA MHOXHUTEITU PackiaapiBaTh HAa MHOXKHUTENW KBAJAPATHBIA TPEXWIEH C  HEOTPHUIIATEIIHHBIM
KBaapaTubiii
N TUCKPUMHHAHTOM
TPéXwieH
(54)
Aaredopanveckn |AnreOpanyeckas JpoOb. 3anucpIBaTh anreOpanvyeckre BhIPaKEHHs.
€ BbIpaKeHUsl. JlomycTumbie 3HaueHus [HaxoauThb 00nacTh onpeaeneHus paluoHAILHOTO BBIPAKEHUS.
AJredpanyecka [IEPEMEHHBIX, BXOMSAIMX B (BBINOJIHATH YMCIOBBIE MOJCTAHOBKM M BBIYMCIATH 3HAUEHUE JIPOOM, B TOM UHUCIE C
s1 Ipo0b QIreOpanvdeckue BBIPAKEHUS. |[TOMOIIBIO KATBKYJISATOpPA.
(15 4) OCHOBHOE CBOHMCTBO |DOPMYJIMPOBATHL OCHOBHOE CBOMCTBO anreOpanyeckod ApoOW M MPUMEHSTH €ro s

anredpandeckoi poou.
CokpareHue TpoOei.
CrnoxeHue, BBIUUTAHUE,
YMHOXKEHHUE u JieJieHue
QreOpandecKux npo0ei.

npeoOpa3oBaHus JpoOeil.

BoinoanaTs fAeiictBus ¢ anredpanyeckuMu Apodsmu. [lpumensTs npeoOpa3oBaHus]
BBIPAKEHU JUIs pELIeHUs 3a/1a4.

Boipa:kaTh nepemeHHble U3 (HopMyn ((PU3HYECKHX, T'€OMETPHUECKUX, OMHUCHIBAIOIINX|
OBITOBBIC CUTYAIUH)
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[IpeoOpa3zoBanue BBIPAKECHUH,
coJepKalX anredpandeckue
npodu

YpaBHeHus U
HepaBeHCTBA.
KBaaparnsie
YPaBHEHHUA
(15 )

KBanpaTHoe ypaBHEHHE.
Henonuoe KBaJIpaTHOE
ypaBHeHuEe. PopMmyna KOpHEH

KBaJPaTHOTO ypaBHEHUSI.
Teopema Buera. Pemenue
YpaBHEHUH, CBOMASIIUXCA K
KBAJIPATHBIM. IIpocreiimme
TpOOHO- parroHanbHbIE
YpaBHEHUS. Pemenue

TEKCTOBBIX 3aJ1a4 C IOMOIIBIO
KBaJPAaTHBIX PABHEHUI

Pacno3naBaTh KBaJpaTHbIE yPaBHEHUS.

3anuceiBaTh (OPMYILYy KOPHEH KBaJpaTHOTO ypaBHEHMs; pelllaTh KBaJpaTHbIC YpaBHEHUS]
— IIOJIHBIE U HETIOJIHBIE.

IIpoBoauTh NpocTeime neeaea0BaHus KBaJpaTHBIX YPABHEHUN.

Pemats ypaBHEHUs1, CBOAAIINECS K KBaAPATHBIM, C TIOMOIIBIO TpeoOpa3oBaHuil U 3aMEHOM
[IEPEMEHHOM.

Ha6.1r01aTh 1 aHAJU3UPOBATH CBS3b MEX/Y KOPHAMH U KO3 PULIMEHTaMU KBaJpaTHOIO)
YpaBHEHHS.

®opmyanposBaTh TeopeMy Buera, a Takxke 0OpaTHYIO TEOpeMy, IPUMEHATh 3TH TEOPEMbI
JUIsL PELLEHUs 3a1ad.

Pemiath TekcToBbIE 3amaud aIreOpandecKHM CIIOCOOOM: MHEPEeXOAMTb OT CIOBECHOM
(GOpMYIMPOBKHM YCIOBUS 3aJaud K aireOpandeckod MoJenu IyTéM COCTaBJICHHS
YpaBHEHHS; pellaTh COCTABJICHHOE YPAaBHEHUE; HHTEPIIPETUPOBATh PE3yJIbTaT.
3HAKOMUTBHCS C UCTOPHEN pa3BUTHUS AIreOphl

YpaBHeHUs U
HepaBeHCTBA.
Cucremsl
YpaBHEHU
(13 49)

JInneliHoe ypaBHEHHE C IBYMs
MEPEMEHHBIMH, €ro rpaguk,
[IPUMEPBI PELICHUS] YPaBHEHUN
B LIE€JIBIX YUCIIAX.

Perenue CUCTEM

IBYX
NTMHENHBIX YPaBHEHUN C IBYMs

MIEpEMEHH
bIMU.

[Ipumepsl  perieHus

CHUCTEM HEJIUHENHBIX

Pacno3HaBaTh JIMHEIHBIC YPABHEHUS C ABYMS IIEPEMEHHBIMHU.

Crponth rpaduKyu JIMHEHHBIX ypaBHEHUH, B TOM YHCIIE UCHOJIb3Yys LU(POBBIE PECYPCHI.
PasimmuaTe napasuiesbHbIE U IIEPECEKAIOIINEC NIPSAMBIE 110 UX YPABHEHUSM.

Pemiate cucTteMbl JBYX JIMHEHMHBIX YPABHEHUN C JABYMS NEPEMEHHBIMHU IOJCTAHOBKOW M
CII0’)KEHUEM.

PemaTe npocTeinime CUCTEMBI, B KOTOPBIX OJTHO U3 YPAaBHEHUH HE SIBIISECTCS JTUHEHHBIM.
[IpuBoauTHL rpaduUecKy0 HHTEPIIPETALNIO PEIICHUS! YPAaBHEHUS C JBYMS II€PEMEHHBIMHY|
U CUCTEM YPAaBHEHUH C IBYMsl [IEPEMEHHBIMU.

Permath TeKCTOBBIC 3a/1a4H aNTreOpandecKuM CriocoOoM

65



YpaBHEHU I c JIBYyMs
[IEPEMEHHBIMU.

['paduueckasi WHTEpHpETALUs

YpaBHEHUS c JBYMSI
[EPEMEHHBIMU U CHUCTEM
YpaBHEHUN c JIBYMS
[EPEMEHHBIMMU.

PenieHre TEKCTOBBIX 3ajad C
[IOMOILBIO CUCTEM YPAaBHEHUI

YpaBHeHUs U

UucnoBble HEPABEHCTBA M HX

@®opMyJIMpOBaTh  CBOICTBAa YHMCIIOBBIX HEpPABEHCTB, WJUIIOCTPUPOBATH UX  HA

HepPaBeHCTBA. CBOMCTBA. KOOpPJMHATHOM MPSMOM, T0Ka3bIBaTh aJlreOpanuecKH.
HepaBencrBa HepaBeHnctBo c onHoi ([IpuMeHSITH CBOMCTBA HEPABEHCTB B XO/1€ PELICHUS 3a/1a4.
(12 v) [IEpPEMEHHOM. Jluneiinpie [PemiaThb JMHEHHbIE HEPABEHCTBA C OJJHOM  MEPEMEHHOM, n300pakaTh pelieHue
HEpaBEHCTBA c O/IHOM [HEpaBEHCTBA HAa YHUCIOBOM MPSIMOM.
MEepeMEeHHON W ux pemieHue. |[PemaTtb cuCTEMBbl TMHEHHBIX HEPABEHCTB, N300pakaTh pEIIeHUE CUCTEMbl HEPABEHCTB Ha
Cucremsl JIMHENHBIX [YUCIIOBOU MPSMOM
HEPaBEHCTB c OJTHOM
[IEPEMEHHOM M MX pEIICHHUE.
300paxenue pelieHus
NMTMHENHOTO HEPAaBEHCTBA M MX
CHCTEM Ha YMCIIOBOU MPSIMOU
DyHKIUNA. [Tonsitue ¢ynkuun. OO6nactbUcenonb30BaTh (YHKIHOHAIBHYIO TEPMHHOJOTHI0O U CHMBOJIUKY.
OCHOBHBIE ONpeNeNIeHuss W  MHOXXECTBOBBIUMC/IATL 3HAYeHUsi (PYHKIUW, 3aJaHHBIX QopMynamMu (MpU HEOOXOIUMOCTH
MOHSITHS 3HAYCHHH (PYHKHI’H’I Criocodblycrionb3oBaTh KaIIbKYJIATOP); COCTABIATH TA0MIBI 3HAYEHUI (QYHKIIHH.
(5 9) 38MAHNS QYRKUHH. CTpPOMTDH 110 TOYKAM rpaduku GyHKIHIA.

I'papux ¢ynxnumu. CpoiicTBa
GyHKIIMKM, UX OTOOpa)keHHe Ha
rpaduxe.

OnuchiBaTh cBOMCTBA (YHKIIMU Ha OCHOBE €€ rpapuecKkoro npecTaBlIeHus.
Mcnoab30BaTh (YHKIMOHATBHYIO TEPMUHOJOTHI0 M CHUMBOJIMKY.
HccnenoBatb npuMmepsl TIpadUKoOB, OTPaXKAIOUIMX pealbHbIE MPOLECChl M SBICHHS.

HpI/IBOIlI/ITL NpuMepPbI ITPOLECCOB U SIBIICHUH C 3aJJaHHBIMU CBOMCTBaMHU.
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DyHKIUH.
YuciaoBbie

byHkumn
(99)

UreHne 1 OCTPOCHUE
rpadukoB GyHkiuii. [Ipumepst
rpaduKoB QYHKIHH,
OTPaKAIOIINX pealIbHbIC
POLIECCHI.

DyHKIMY, ONHUCHIBAIOLIUE
OpAMYIO U 00paTHYIO
PONOPLHUOHATIBHBIE
3aBHCUMOCTH, UX IpaduKu.
['unepOona.

Ipapux ¢ysxkmum y = X2
dynxman Y = X%,y = X5,y =X,
y = |X|; rpaduueckoe pemicHue
ypaBHEHU u cucTeM
ypaBHEHUN

Hcnoab30BaTh KOMIBIOTEPHbIE MPOrpaMMbl U TOCTPOEHUS TpapuKoB QyHKIU| 1
M3yYEHUS UX CBOWCTB.
Haxonuth ¢ nmoMombio rpauka QyHKIMM 3HAUYEHUE OJHON M3 paccMaTpUBAaEMBbIX
BEJIMYMH M0 3HAYEHUIO JPYTrOi.

B HeciiokHBIX ciydasx BbIpaKkaTh GOpPMYJI0ii 3aBUCHMOCTb MEXK]ly BEITMYNHAMU.
OnuceiBaTh XapakTep U3MEHEHHs OJHOW BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUAAPYIOH.
Pacno3snaBaTh Bujbl uU3ydyaeMblx QyHKuui. [loka3piBaTh cXxeMaTH4YeCKHU IOJOXKEHUE HA
KOOPAMHATHOH MmIockocTy rpadukos Gynkiumii Buga: y =x2,y =x3,y = X, y =[x|.
HUcnoab3oBarth (PYyHKIHOHAJIBHO-TPA(HUYECKHE MPEACTABJCHHUS UL pCELICHUs| U
HCCIIEA0BAHUS YPABHEHUHN U CUCTEM YPaBHEHHUM.

IIpumensiTh HMPPOBBIE pecypchl /7 TOCTPOSHUS rPpauKOB PYHKIHUIA.

IloBTOpEHUE H
00o001meHue
(6 w)

[ToBTOpEHNE OCHOBHBIXIIOHITUI
U METOJIOB KypcoB 7 8
KJaccoB, 00001eHrEe 3HAHUI

Bb10upaTh, NpUMEHATH, OLLEHNBATh CIIOCO0OBI CPAaBHEHMSI YHCEIl, BBIUNCIICHUH,
peoOpa3oBaHUil BEIPAXKEHUM, pellieHUs] YpaBHEHUH.

OcyuiecTBIATh CAMOKOHTPOJIb BBIITOJIHAEMBIX JICHCTBUM U CAMOIIPOBEPKY pe3yibTaTa
BBIUMCIIEHUH, TPeoOpa30BaHni, TOCTPOECHUH.

Pemiate 3a7a4y M3 peajbHOM KM3HHU, IPUMEHATh MAaTCMAaTUYECKUE 3HAHUSA IS
peLIeHUs 3a/1a4 U3 PYTUX IPEIMETOB.

PemaTh TeKCTOBbIE 3ajla4uu, CpaBHUBATb, Bblﬁ]/lpaTb CIoCo0bI pEemICHUA 3a1a49un
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9 kiacc (He meHee 102 )

HasBanue
pa3aesia (TeMbl)
Kypca OcHoOBHOeE coiep:KaHue OcHOBHBIE BUIbI 1€ATEJbHOCTH 00Yy4aromuxcs
(kosIHYEeCTBO
4acoB)
Yucia u ParmonaasHbIE YKCIa, Pa3BuBaTH NpeacTaBIeHUsl O YKCIaX: OT MHOXKECTBA HATYPAIBHBIX YHCEI 0 MHOXKECTBA
BbIYMCJICHHS. HppanrOHaIbHBIC YMCIIa, NEHCTBUTEIbHBIX YHCEIL.
JleiicTBUTE/ID KOHEUHBIC 1 OCCKOHEUHbIC O3HAKOMHTBCSI C BO3MOXKHOCTBIO IIPEACTABICHUS JCHCTBUTENLHOIO YHMCIA Kak
NeCATUYHbBIE JAPOOH. . .
HbIE YHUCIA - OCCKOHEYHOMU JICCATUIHOMN APOOH, MPUMEHSITh JIeCATUYHBIC TPUOIMKCHUS PAIlHOHATBHBIX
9 MHOXKECTBO NEUCTBUTEIBHBIX
(ChY) upcen; aeiicTBuTepHbIeuncia |1 MPPAUMOHAILHBIX qUCEIT.

Kak OECKOHEUHbIEJCCSITUUHBIC
npobu. BzaumMHOOHO3HAYHOE
COOTBETCTBUEMEKIY
MHOKE€CTBOMIEHCTBUTEIbHBIX
YUCesl 1 MHOYKECTBOM TOUYEK
KOOPIMHATHON IIPSIMOIA.
CpaBHEHHE IEUCTBUTEIHHBIX
qrcel, apupMeTHIecKre
NIEUCTBUSA C IEUCTBUTEIbHBIMU
yrciaamu. [Ipubnmkénnoe
3HAYEHNE BEJIMYUHBI, TOUHOCTh
PUOKEHNUS.

Oxkpyrnenue yucen. [Ipukuaka
1 OLICHKA PE3YJIbTATOB
BBIYMCIICHUI

M300paxkarh 1elicTBUTENbHbBIE YNCIIA TOUKAMU KOOPAMHATHOM MPSAMOIA.

3anucbpiBaTh, CPABHMBATh U YNOPAA0YHUBATH JICHCTBUTEIbHBIC YNCIIA.

BbInoJHATH, cCOYeTas yCTHbIE U TUCbMEHHBIE IPUEMBI,

apudmeTnyeckne JeHCTBUSA C PALIMOHAIBHBIMYU YHCIAMH; HAXOAUTh 3HAYEHHUs CTEIEHEN
C 1IeJIIMU [T0Ka3aTeIsIMU U KOpPHEH; BIYUCASATh 3HAUECHUS YMCIIOBBIX BbIPAKEHUH.
ITosryunTh npeacTaBjieHne O 3HAYUMOCTHU JEHCTBUTEIBHBIX YACEN B IPAKTUYECKOU
NeSITEIbHOCTH YEJIOBEKa.

AHAJM3UPOBATH U /1€J1aTh BBIBO/IbI O TOYHOCTH NMPUOJINKEHHS IEHCTBUTENILHOTO YnCIa
pH perieHnu 3a1a4. OKpyriasTh AeHCTBUTENbHBIE YHCIIA, BHINOJIHATH MPUKUAKY
pe3yJIbTaTa BEIYUCICHH, OHEHKY 3HAUYE€HUI YNCIIOBBIX BBIPAKECHUI.

3HAKOMHTBLCS ¢ MCTOPHEH Pa3BUTHA MAaTEMATUKU
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Ha3Banmue
pa3aesia (TeMbl)
Kypca
(kosIHUEeCTBO
4acoB)

OcHoOBHOE coiep:KaHue

OcHOBHBIE BUIbI 1€ATEJBHOCTH 00Yy4aromuxcs

YpaBHeHus C
OXHOM

JIuneliHOEe ypaBHEHHE.
Penienue ypaBHeHHUH,

OcBauBaTh, 3aIOMUHATH U IPUMEHSATH rpauyecKkue MeTOAbI MIPHU PEIICHUU
ypaBHEHUI, HEPABEHCTB U UX CHUCTEM.

nepeMeHHOH CBOZSAIIMXCS K JINHEUHBIM. Pacno3snaBaThb 1es1bIe ¥ IPOOHBIC ypaBHEHHUS.
(14 g) KBaznpaTHO€e ypaBHEHHUE. Pemiath JiMHeHHbICe M KBAaJPAaTHbICe YPABHEHHS, YPAaBHEHMS, CBOJAIIMECS K HUM,
Pemienne ypaBHeHMi, pocTeiiye ApoOHO-pallMOHAIbHBIE YPABHEHUS.
CBOJAIIMXCS K KBagpaTHeIM.  |[IpemyiaraTth BO3MOKHBIE CIIOCOOBI pEIlIEHHMs] TEKCTOBBIX 3aJad, 00CyKIaThb MX U
bukBaznpaTHble ypaBHEHUS. pelmaTh TEKCTOBBIE 33/Ja4l Pa3HbIMU CIIOCOOaMHU.
[ IprMmepsl peleHnssypaBHEHNN [3HAKOMHUTBCH ¢ HCTOPHeH pa3BUTHS MAaTEMaTHKU.
TpEThEN U 4ETBEPTOU
CTEIEHENPa3I0KEHUEM Ha
MHOXUTENN. Pemenne
NPOOHO- pallMOHATBHBIX
YPABHEHUI.
PermeHne TeKCTOBBIX 3a1a4
anreOpanyecKuM METOOM.
Cucrembl JIuneiiHoe ypaBHeHHE ¢ AByMs (OcCBauBaTh U NMPUMEHATH NPUEMBI PEIICHUS CUCTEMBI JIBYX JIMHEMHBIX YPABHEHUN C
YPABHEHHI MEPEMEHHBIMU U €ro rpaduK. |ABYMS MEPEMEHHBIMU U CUCTEMBI JIBYX YpaBHEHUH, B KOTOPBIX OJHO YpaBHEHHE HE
(14 v) Cucrema 1ByX JIMHEHHBIX SIBJISIETCS JINHEHBIM.

YPaBHEHUH C ABYMs
[IEPEMEHHBIMU U €€ pELICHHUE.
Pelenue cucreM aByx
YpaBHEHUM, OJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
crenenu. ['paduyeckas
nHTepnpeTanys. CucTeMsl
YPaBHEHUH C TBYMsI
repeMeHHbIMU. Perenue
TEKCTOBBIX 3a/1a4

aJIre0pandeckuM CIIOCOOOM.

Hcnoab3oBath QyHKIIMOHATBHO-TpadUUECKUE PEICTaBICHUS s pelleHus 1
HCCJIeJOBAHMS YPAaBHEHUH U cCTEM. AHAJIM3HPOBATh TEKCTHI 3a/1a4, peliaTh UX
areOpanyeckuM CrocoOOM: MepexoAnuTh OT CIOBECHOIH (POPMYIMPOBKU YCIOBUS 33aJa4u
K anreOpanyeckoil MoJenu MyTéM COCTABIIEHUS CUCTEMbl YPAaBHEHUH; peliaTh
COCTaBJIEHHYIO CUCTEMY YPABHEHMI; HHTEPNPETHPOBATDH PE3YJIbTaT. 3HAKOMHUTBHCH €
HCcTOpHell pa3BUTUS MATEMAaTUKH.
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Ha3Banue
pa3aesia (TeMbl)

OcHoOBHOE coiep:KaHue

OcHOBHBIE BUIbI 1€ATEJBHOCTH 00Yy4aromuxcs

Kypca

(kosIHUEeCTBO

4acoB)

HepaBencrBa Uucnosbie HepaBeHCTBA U UX |UHTAaTh, 3alIUCHIBATH, IOHUMAThH, HHTEPNPETUPOBATH HEPABEHCTBA; UCIOJIb30BaTh

(16 ) CBOMCTBA. CHMBOJIMKY U TEPMUHOJIOTHIO.

JIuHelHbIE HEpAaBEHCTBA C BbinoaHATH Ipeo0pa3oBaHusl HEPABEHCTB, HCIOJIB30BATH Ul IPeoOpa3oBaHUs

OJIHOY MTEPEMEHHOM U UX CBOMCTBA YUCJIOBBIX HEPABEHCTB.

pelieHue. Pacno3HaBaTh uHEHbIE U KBaJJpaTHbIE HEPABEHCTBA.

Cucrembl TMHEHHBIX PemaTp MHEWHbIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB C OJIHOM HEPAaBEHCTB, BKJIIOYAIOLIMX KBAJPaTHOE HEPABEHCTBO, UPELIATh UX; 00CYKIATH
[IEPEMEHHOMN U UX PELICHUE.  [[IOJYYEHHBIE PELICHUS.

KBanparuele HepaBeHcTBa U [M300pasaTh pelieHHE HEPAaBEHCTBA M CHUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOM,
ux pemienue. I'paduyeckas 3allUCBhIBATH PEUICHUE C IOMOIIbIO CUMBOJIOB.

WHTEpIpETAIMIHEPaBeHCTB 1 |PelmaTh KBaJpaTHbIE HEPABEHCTBA, UCTIONbB3Ys rpaduyeckie NpeaCcTaBICHHUS.
CUCTEMHEPABEHCTB C ABYMs OcBauBaTh M NPUMEHATh HEPABEHCTBA IIPU PEUICHUM PA3JIMYHbIX 33134, B TOM YHCIIE
[EPEMEHHBIMH. MPaKTUKO-OPUEHTHPOBAHHBIX.

DyHKIUU KBagpatuunas ¢yHkius, e€ |[Pacmo3HaBaTh BUAbI M3y4aeMbIX GYHKUINN; HIJIIOCTPUPOBATH CXEMATHYECKH,

(16 u) rpaduk u cBoiictBa.llapabona, [00BACHATH PACIONOKEHNE HA KOOPIMHATHOM TNIOCKOCTH TpaduKOB (PYHKIIMNA BUIA:
KOOPANHATHI BepmHbl |y = kx, Y = kx + b, y = ax?, y = ax?, y=Vx, ¥ =|X| B 3aBucHMOCTH OT 3HaUeHMIi
1apaboiibl, OCh CHMMETPUH |K03(HIHEHTOB; ONMCHIBATH HX CBONCTBA.
11apa0oJIbL. Crenennbie [Pacrmo3HaBaTh KBaApaTHUHy0 QyHKIHIO 10 Gopmysie. [IpuBoaHTL MpUMeEpPbI
(byHKIII/II/I C HaTypaJIbHbIMH KBagpaTUIHBIX 3aBUCUMOCTEN U3 peaﬂLHofz'I JKU3HU, (1)1/131/11(1/1, TCOMETPHH.
mokaszarellssMu 2 ©U 3, HX
rpaduxu u CBOMCTBA.

['paduxu QyHKIMIL:
y=kx,y=kx+b, y=ax?y=
ax’, y=vx, y =[]

UucJioBbIC [lonsTHe yucnoBoid | Pacmo3HaBaTh apupMETHUECKYIO M T€OMETPUUECKYIO IPOIPECCUU MPH Pa3HBIX criocoax

MocJIe0BaTe/b- [[10CJIEOBATEILHOCTH. 3a/laHusl.

HOCTH 3a/laHue OCIeI0BaTeIbHOCTH | BBINOJIHATH BBHIYKMCIEHHUS C HCIOJIb30BaHUEM (opMys N-ro uieHa apuMeTHUecKoi U
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Ha3Banue
pa3aesia (TeMbl)

OcHoOBHOE coiep:KaHue

OcHOBHBIE BUIbI 1€ATEJBHOCTH 00Yy4aromuxcs

Kypca
(kosIHUEeCTBO
4acoB)
(154) peKyppeHTHOH (opMynoii M | TeOMETPUYECKOH MPOrpeccuid, CyMMBbI IIEPBBIX N YICHOB.
bopmyoi n-ro wieHa. | HM300pamaTh WieHbI I0CIE0BATEIbHOCTH TOUKAMU HA KOOPINHATHON IVIOCKOCTH.
Apudmernueckas u | Pemars 3an5aum, CBA3aHHBIE C YUCIOBBIMU I10CJIEIOBATEIBHOCTSIMHU, B TOM YHCIIE 3a7a4Y]
reoMeTpHUecKasl MPOrPEeCcCHM. | U3 PEalbHOM XKU3HM (C UCIOIB30BAHUEM KAJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTUH).
DopMyiibl n-ro YJIcHa
apupMeTHyecKon u
rEOMETPUYECKON MPOTrPECCU,
CYMMBI IIEPBBIX N YJICHOB.
M300pakeHne YJICHOB
apupmMeTHyecKon u
r€OMETPUYECKON MPOrpeCcCUi
TOYKaMM Ha KOOpAWHATHOU
[JIOCKOCTH.  JIMHEWHBIH W
SKCIOHEHIHAIbHBIN pocT.
CnokHble TPOLIEHTBI
IToBTOpEHME, Uucia u  BbluMciaeHus [OnepupoBaTh NMOHATHSIMHU: MHOXKECTBO, IIOJMHOKECTBO, ONIEPALIMU HAJl MHOXKECTBAMH;
00o01meHue, (3anuch, CpaBHEHHE, ACUCTBUS (MCMOJIb30BaTh TIpapuuecKkoe MPEACTaBIEHUE MHOXECTB ISl ONUCAHUS pealbHBIX
CHCTEMATH3al|  |C ACHCTBUTEIbHBIMU YHCIAMHU, [IPOLIECCOB U SBJICHHM, IPU PEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.
sl SHAHUW YICIIOBas NpsIMasi; MPOLIEHTHI, |AKTYaJu3MPOBaTh TEPMUHOJIOTHIO U OCHOBHbIE 1eliCTBHS, CBA3aHHbIE C YUCJIAMM:
(18 u) OTHOIIEHH, IIPOINOPLMY; |[HATYPAJIBHOE YMCIO, MPOCTOE M COCTABHOE YHCIA, AEIUMOCTh HAaTypaJbHBIX YHCEIN,
OKpyIJieHHe, NpUOIMKEHUE, [MPU3HAKH ASTMMOCTH, IIeJI0€ YUCII0, MOIYJIb YUCiIa, OOBIKHOBEHHAS U JECSITUYHAsSIpOOH,
OLIEHKA; pEIIeHUE TEKCTOBBIX |CTaHAAPTHHIN BHJI UMCIIA, apUPMETUIECKUNA KBaJPaTHBIN KOPEHb.
3aaq apu@meTnyeckuM (BbINOJHATH AelCTBHUS, CPABHUBATH U YHOPAJA0YHUBATH YUCIIA, IPEJICTABIISTh YUCIIA HA
CIIOCOOOM). KOOpAMHATHOM MpPSIMOW, OKPYIJIATh 4YHCIIA; BBINOJHATH NPHKHAKY H  OLICHKY
AJsiredOpanyeckue pe3yJibTaTa BEIYUCICHUMN.
BbIPasKeHHU S Pemiate TekcToBbIe 3a1a4u apupMeTHUeCKUM crocoboMm. PemaTs nmpakTuyeckue
(npeoOpa3zoBaHue 3aja4m, cojeprKalirve IpoUEeHTHI, J0JIH, YaCTH, BhIpaXKalollue 3aBUCUMOCTH: CKOPOCTD -

anreOpandecKnx BBIPAKEHHI,

JTONTYCTUMBbIE 3HAUCHHUS).

BpeMs - pacCTOSHME, ILI€HAa - KOJHYECTBO - CTOMMOCTb, O0BEM pabOThl BpeMs -
TPOU3BOIUTEIBHOCTD TPYJa.
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Ha3Banmue
pa3aesia (TeMbl)
Kypca
(kosIHUEeCTBO
4acoB)

OcHoOBHOE coiep:KaHue

OcHOBHBIE BUIbI 1€ATEJBHOCTH 00Yy4aromuxcs

DYyHKIUH (moctpoenue,
CBOICTBa M3Y4YCHHbIX
(b yHKIH; rpaguueckoe

pellicHHe YpaBHEHUH U UX
CUCTEM).

Pa30upaTh peanbHbIC JKU3HEHHBIC CUTyallud, (POPMYJIHpPOBATH UX Ha S3bIKE
MaTeMaTUK{,  HAXOAMTb  peIIeHWe, NpPUMEHss  MaTeMaTU4yeCKMi  ammapar,
UHTEPNPETHPOBATH PE3yiIbTaT.

OnepupoBaTh NOHATHSIMU. CTENEHb C LEJNbIM IIOKa3areneM, apudmeTrudeckuit
KBaJ[paTHBI KOpPEHb, MHOTOWIEH, anredpandyeckas IpoOb, TOXKIECTBO.

BbInoIHATL  OCHOBHBIE  JeWCTBMSI.  BBHIOJNHATH  pacu€rbl 1o  (opMmynam,
peoOpa3oBHIBATh IIeIbIe, IPOOHO-PAIMOHATILHBIE BEIPAXKEHUS U BBIPAKECHUS C KOPHIMH,
peann30BbIBATh PA3JI0KEHIE MHOTOUICHA HA MHOYKHUTEIH, B TOM YHUCJIE C HCIIO0JIb30BAaHUEM
(GopMyT pa3HOCTH KBaJpaTOB M KBajJpaTa CyMMBI M Pa3HOCTH; HAXOJIUTh JOITYCTUMBIC
3Ha4YeHUsl IEPEMEHHBIX JJIs1 IPOOHO-pallMOHANIBHBIX BBIPAXKEHUH, KOPHEH.
MojeJMpoBaTh ¢ TOMOIIHIO (POPMYII peaTbHBIE TPOIIECCHI U SIBICHUS

OnepupoBaTh NOHATUAMM: QYHKIUS, rpaduK GYHKINU, HYId QYHKLIUHU, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, TIPOMEXKYTKH BO3pAaCTaHMsl, YObIBaHHs, HanOOIbIIee W HAUMEHbIIIee
3HaYeHUS QYHKIIHH.

AHAJIN3MPOBATh, CPABHUBATH, 00CYKIaTh CBOICTBA (YHKIUN, CTPOMTD UX I'paduKy.
OnepupoBatb MOHATHSIMHU: npsiMast IPOTIOPIMOHATIBHOCTD, oOpaTHast
[PONOPIHUOHATIBHOCTD, JIMHEHHas (yHKIUMSA, KBajpaTuuHas (QyHKUMA, Mapadona,
rurnepooa.

Hcnoab30BaTh rpaUMKu Ul ONpEeAeTIeHUs CBOMCTB, MPOIECCOB M 3aBUCHUMOCTEH, IS
peIIeHMs 3a7ad U3 IPYTUX y4eOHBIX MPEIMETOB M PEabHOH KH3HH, MOAEIHPOBATH C
MTOMOIIBIO TPAapHKOB peabHbIE MPOLECCH U SBICHHUS.

Bripa:kath (popMy1amMM 3aBUCUMOCTH MEKy BEIMUYNHAMU.
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10 knacc (ne menee 102 yv)

Ha3Banue

pasjena (TeMbl) OcHoBHoe cofepkaHue  |(OCHOBHbIE BBl JeSTEJIbHOCTH 00y4aIOLIUXCS

Kypca

(kosIHUEeCTBO

4acoB)

Uucia u JleiicTBHE C pallMOHANBHBIMU  (YTJIYOJISITh TPEACTABICHHE O YHUCJIE W YHUCIOBBIX CHUCTEMaX OT HATYpPaJIbHBIX 10
BBIYMCJICHHA. YHCIIaMU, UPPALIMOHATBHBIMU  [IEHCTBUTENBHBIX YUCEIT; O POJIM BHIYMCICHUH B UEJIOBEUECKOM MPaKTUKE.

JlelicTBUTED YHClIaMU, KOHEYHBIMU U 3anuchIBATh U BBITIONHATH IEHCTBUS C YUCIAMU B CTAHIAPTHOM BUJIE.

HbI€ YHCcIa OCCKOHECYHBIMU JICCSITHUYHBIME [BhIpaKaTh dHCIa B JKBUBAICHTHBIX (opmax, BeIOMpas HamOojee MOIXOIAIIYI0 B
99) IpoOsiMU B Tpoliecce 3aBHCUMOCTH OT KOHKPETHOI CUTYallUH.

BBIYMCIICHUS 3HAYEHUIN
anreOpandeckux BBIPAXKEHUN
U PELICHUH TEKCTOBBIX 3a/ad.
3anuch 4uciia B CTaHIapTHOM
BHJIE, JCHCTBUSA C YUCIIAMH,
3alMCaHHBIMM B CTAaHAAPTHOM
Buze. [Ipumenenne
CPaBHEHUSA JACHUCTBUTEIBHBIX
YHUCe JUISONPEIEICHUN
PaCIIOJIOKEHUATOYEK Ha
YHUCJIOBOW MPSMOM IIPU
r€OMETPUYECKON
WHTEpIPETALMN PEIICHUS
HEPAaBEHCTB U CUCTEM
HepaBeHCTB. [Ipubmmkénnoe
BBIYMCIICHUE3HAYEHU N
MPPALMOHATIBHBIX YU CEIT,
TOYHOCTHIPUOIMKEHUS.
Pemrenue TeKCTOBBIX 3a7a4 C
IIPUMEHEHUEM OKPYTIJICHUS
qucell, MPUKHUIKA U OLICHKA
pe3yIbTaTOB BBIYUCIICHUM.

IIpeacTaBasAiTh JCHCTBUTENBHBIE YHCIa KaK OECKOHEYHBIC JECATHYHBIC ApOOH,
NPUMEHSATH JIeCATUUHbIC TPUOIMKEHHSI PALlMOHATBHBIX U UPPALIMOHAIBHBIX YHCEN.
M300panxaTh 1eHCTBUTENIbHBIE YUCIIa TOUKAMU KOOPAMHATHOM MPSAMOM.

Mcnonb30BaTh INOHATUS M YMEHMS, CBA3aHHBIE C INPONOPLMOHAIBHOCTBIO BEIUYMH,
[IPOLICHTAMH B XOJI€ PEIICHUs] MAaTEMAaTUYECKUX 3a7a4 M 3a/1a4 U3 CMEXHBIX IIPEIMETOB,
BBIIIOJIHATH HECIIOXKHBIEC IPAKTUYECKUE PACUETHI.

BbInoyHATHL, couerass YCTHbIE M NUCbMEHHBIE NMPUEMBI, apuPMETHUYECKHE AECUCTBUS C
palMOHAIBHBIMA YHCIIAMU; HAXOAUTh 3HAYCHMs CTECIICHEH C LEIbIMU IIOKa3aTelIAMHU U
KOpPHEHN; BBIYMCJIATh 3HAYCHUS YUCIIOBBIX BBIPAXKEHUMN.

AHAJTU3HPOBATH U 1€J1aTh BbIBOAbI O TOYHOCTH NMPUOIMKEHUS €HCTBUTENIBHOTO YUCa
[IPU PELICHUH 3a/1a4.

Hcnob30BaTh NpUEMBI, PALMOHATIM3UPYIOLINE BBIUUCICHUS, NPUOOPECTH IPUBHIUKY,
KOHTPOJIMPOBATh BHIYMCIICHUS, BBIOMPAsk MOIXOAIINN AJ1 CUTYaIluH CIIOCco0.
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Ha3Banue
pa3aesia (TeMbl)
Kypca
(kosIHUEeCTBO
4acoB)

OcHOBHOe coep:KaHue

OcHOBHBIE BBl 1€ATEJIBHOCTH 00Yy4aromuxcs

YpaBHeHHS ¢ [IpumeHeHne JIUHENHBIX |PemaTe IMHEWHbIC U KBAIPAaTHBIC YPAaBHEHM, YPABHEHHUs], CBOJAIIMECS K HUM,
OHOI YPaBHEHMH, CBOASIIUXCA K [IpOCTEHIINE IPOOHO-pAllMOHAIbHBIE YPABHEHUS.
nepeMeHHOU JTMHECHHBIM, KkBapaTHHIX [IpeacTaBasATh CBSI3b MEXKy aHATUTHYECKON 3aIMChI0 YPAaBHEHHS U €T0 TpapuuecKon
(18 u) YPaBHEHHH IIpU  PELICHUM MHTEpIpETaLueH.

3a/1a4 Ha COBMECTHYIO padorty, [BiaaeTh pa3aMuHbIMU clIOCOOaMU PEIIEHUS TEKCTOBBIX 33/1a4, IPUMEHSS ISl UX PELICHUS

JBIKCHUIO II0 JIOpPOT€ M IO [ypaBHEHMsI, HEPABEHCTBA, CUCTEMbI yPaBHEHUM.

peke, 3agady Ha CIOKHbIC SHAKOMMTLCS C HCTOpPHel Pa3BUTUS MAaTEMATUKHU.

IIPOLICHTBHI.

Pemenne YPaBHEHMI,

CBOIAILMXCS K KBaJpPaTHBIM.

bukBagpaTHble ypaBHEHUS.

YpaBHEHUS TpeTben U

4eTBEPTOU CTEIECHEM,

pa3JIoKEHUE HA MHOKHTEIIN.

Pemenue JIpOOHO-

palMOHAIbHBIX YPAaBHEHHM.
Cucrembl Cucrema JByX JMHEWHbIX [Biagers mnpuémamMu peleHUs CHCTEMbl JABYX JIMHEMHBIX YpaBHEHHH C JAByMs
YPaBHEHHM I ypaBHEHUU c JIBYM [IEPEMEHHBIMU U CUCTEMBI JBYX YPaBHEHHH, B KOTOPBIX OJHO YPaBHEHHE HE SABIIACTCS
(18 u) MEPEMEHHBIMU U €€ pEeLICHHE. TUHEHHBIM.

HccnenoBanue pa3IMYHbIX
buznyecKkux SBJICHUN c
IPUMEHEHUEM JMHEWHBIX
ypaBHEHU U c JIByMSI

MEPEMEHHBIMH U UX TPpa(UKOB.
Pemenue CUCTEM JBYX
YpaBHEHUH, OJHO U3 KOTOPBIX
JMHENHOE, a APYroe — BTOPOU
CTEIICHU. Hcnons3oBanue

rpauYecKoil MHTEpPIpETaIuy

Hcnoab3oBath  (GyHKIHMOHATIBHO-Tpaduueckue
HUCCJIeI0BAHUS YPABHEHUI U CUCTEM.
IIpyMeHATh ypaBHEHUE KaK Ba)KHEUIIYI0O MAaTeMAaTHUYECKYH0 MOJEIb I ONMCAaHUSA U
W3Y4eHHUs] pa3HOOOpa3HBIX peajbHBIX CHUTYyallMil, pemarb TEKCTOBbIE 3ajauu
areOpandecKuM METOOM.

[lepexoanTh OT coBecHON (YOPMYJIMPOBKHU YCIOBHS 33Jauu K aaredpandeckol Moaenu
[IyTEM COCTaBJIEHUs CUCTEMbI YPAaBHEHUH; pellaTh COCTABICHHYIO CUCTEMY YPaBHEHMIA.
3HAKOMMTBCS ¢ HCTOPUEH PA3BUTHS MATEMATHKH.

IpEACTABICHUA I PCIICHUA U
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Ha3zpanue
pa3aesia (TeMbl)

OcHOBHOe coep:KaHue

OcHOBHBIE BBl 1€ATEJIBHOCTH 00Yy4aromuxcs

Kypca
(kosIHUEeCTBO
4acoB)
CUCTEMBl YpPaBHEHHI ¢ ABYMs
[IEPEMEHHBIMU JUIS
onpeaeeHus KOJIMYECTBA
pelIeHni CUCTEMBI u
MPEBAPUTEIILHOTO  PELICHUS
TEKCTOBBIX 3a/a4.
PemieHne TEKCTOBBIX — 3a1ad
anredpandeckuM CrocoOoM.
Hepasencrsa, Cucremsl nuHeHHpIX [IpuMeHATh annapaT HEpaBEHCTB JUIS PEIICHUs 3aJady U3 pa3IMyHbIX pa3lesioB Kypca
CHCTEMBI HEPABEHCTB c OJIHOMMAaTEMaTUKH.
HEpPaBeHCTB nepeMeHHO W ux pemenne.Mcnoab30BaTh CBONCTBA (YHKIMI JJISl pEIICHHS KBaPATHBIX U JINHEHHBIX HEPABEHCTB.
(22 u) KBanpaTHble HepaBeHCTBA M X BBINOJHATH IPeoOpa30oBaHusl HEPABEHCTB, HCMOJIb30BATh JUIsl IPeoOpa3oBaHUs
pelLlIeHuE. CBOMCTBA YUCIIOBBIX HEPABEHCTB. PeliaTh TMHENHbIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX
Pemenne JMHENHBIX U [HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAIOIINUX KBAaJPATHOE HEPABEHCTBO, U pEIIATh
KBaJIpaTHBIX  HEPABEHCTB  C [UX; 00CY/KAATh MOJIYyYCHHbIE PEIICHHUS.
WCIIOJIb30BaHuEM CBOMCTB U ([IpeacTaBasiTh CBSI3b MEX/y aHAIMTUYECKON 3alMChI0 HEPABEHCTBA, CUCTEM HEPABEHCTB
rpadukoB JIMHEWHON U |1 uX rpaduueckoil HHTepIpeTanue.
KBaJpaTUYHOU ¢bynkuuii. M300paxkaTh perieHne HEPABEHCTBA U MX CHCTEM Ha YHMCIOBOM MpPSIMOIl, 3anMChIBATH
['paduyeckas MHTEpIIpeTalys [pEIIeHNE C TOMOUIbIO CUMBOJIOB.
HEPABEHCTB u cucreM PemaTh KkBajipaTHble HEPABEHCTBA, UCIIOB3YsI IpadUUecKre MPeICTaBICHUS.
HEPABEHCTB c nBywms IIpuMeHATH HepaBeHCTBA MPU PELICHUH PA3IUYHBIX 33734, B TOM YHCIE MPAKTUKO-
IEPEMEHHBIMH. OpUEHTHUPOBAHHBIX.
DyHKIUN Wccenenoanue nuHeHOH, [CTPOUTH cXxeMaTUYecKoe n300pakeHne rpauKoB pa3IMuHbIX (YHKIIH, paclO3HABATH
(20 v) KBaJPAaTUYHOM,  KyOW4ecKoH [BUAbI M3ydaeMbIX (YHKUUN 1Mo ¢opmynaM, rpadukaM; 00bACHATH PacloIOKEHUE Ha
byHKINH, 00paTHOM [KOOPIMHATHOH TIOCKOCTH TrpadukoB (yHkuui Buma: y = kx, y = kx + b,
POMOPLHKH 1O UX (hopMyTamu .
rpaduky. [Toctpoenue |y = ax?+bx+c,y=",y=ax?y=ax,y=vVx B 3aBHCHMOCTH OT 3HaUCHHUIA

rpa¢ukoB (GyHKIMNA, 007acTh
OIIpeIeTICHUS KOTOPBIX

X
K02 (HUIIMEHTOB; ONMCHIBATH MX CBOICTBA.

PacnozHaBaTh KBau%aTHqHon byHKIMIO 110 opMmyJie, BbIACAATH KBAJApaT ABYUWICHA U3



Ha3zpanue
pa3aesia (TeMbl)

OcHOBHOe coep:KaHue

OcHOBHBIE BBl 1€ATEJIBHOCTH 00Yy4aromuxcs

Kypca
(kosIHUEeCTBO
4acoB)
OTrpaHUUYEHHOE MHO’KECTBO. [KBaIPATHOI'O TPEXWIEHA; PACKJIa/JbIBaTh TPEXWIEH HA MHOXKUTENIH, €CIU €CThb KOPHH;
['eomeTprueckoe cXeMaTH4YeCKH n300paxkars rpapuk (yHkiuy y=x" NpH pa3IH4HbIX I M OIHCHIBATH
npeoOpas3oBaHue rpauKOB (CBOWCTBA; BBIYMCIATH 3HAYCHHE KOPHS N-OM CTENEHHW; YNPOIIAaTh BBIPAKEHHUS CO
GyHKLU. CTCTICHSIMH.
['paduxn GyHKIHIA: [IpuBoANTH NMpPUMePHI KBAIPATUYHBIX 3aBUCHMOCTEH U3 PEATbHOHN JXU3HU, (DU3HKH,
y =Kkx,y =kx + b, €OMETPHH.
y = ax?+ bx + C. CTpouth U H300pakaTh cXeMaTH4YecKH rpaduKu KBaIPATUYHBIX (DYHKIIHA, 33aHHBIX
= ax’,y = ax’, dopmynamu Buma y = ax?, y=ax®>+q,y=a(x + p)>, y = ax?> + bx + c.
AHAJIU3MPOBATh U NPUMEHATH CBOHCTBA M3YYCHHBIX (DYHKIMIA I UX MOCTPOCHHS, B
y =Vx ,y= k TOM YHCJIE C IOMOUIbIO HU(POBBIX PECYPCOB
X
['paduku GpyHKIIUU B ONUCAHUY]
pa3MuYHBIX  IPOLIECCOB B
¢dusuke.
Yucnosbie Apudmerndeckas AHaIM3MpoBaTh (GopMyly N-TO YJeHAa IMOCIENI0BaTeIbHOCTH WIN PEKYPPEHTHYIO
MOCJIeI0BaTe/Ib- |[[€OMETpPUYECKas MPOTPECCHH. ((POPMYITY M BBIYUCIATD YICHBI OCIEI0BATEIbHOCTEN, 3aJaHHBIX 3TUMHU (POPMYJIaMHU.
HOCTH 3anaun u3 peanbHOU u3HU Ha IIpuMeHsTH CBOICTBA apH(PMETHUECKOI U TEOMETPHUECKON MPOTPECCHi TSl HAXOXKACHUS
(159) BBIYVCIICHHE CJIOXHBIX [HEU3BECTHBIX YICHOB MOCIEA0BATEIBHOCTEN.

[IPOLICHTOB. IIpumeHeHue
porpeccuit B CMEXHBIX
Haykax. Popmyssl N-ro 4jicHa
apu@meTuyecKoit )51
FEOMETPUYECKON IIPOTIPECCUH,
CYMMBI ITIEPBBIX N YWIEHOB.
H300paxenue YJICHOB
apu@meTuyecKoit u
TEOMETPUYECKONU IPOTrpeccuit
TOYKaMH Ha KOOPJIWHATHOM
IIJIOCKOCTH.

YcraHaB/IMBaTh 3aKOHOMEPHOCTH B IIOCTPOCHUU ITOCIIEN0BATEIBHOCTH, €CIIU BBIITUCAHBI
[IEPBBIE HECKOJIBKO €€ YJICHOB.

Pemiate 3amaun ¢ wucnonb3oBaHueM ¢GopMyd N-TO WieHa apuMETHYECKOW H
r€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.

M300paxaTh 4IeHbBI OCIEI0BATEILHOCTH TOYKAaMH Ha KOOPAMHATHOM MIOCKOCTH.
PaccmaTpuBars npuMepbl NPOLECCOB M fABJIECHHMH U3  pPEAIBHOM  KU3HH,
VUTIOCTPUPYIOIIME H3MEHEHHE B apu(MeTHyeckoil mporpeccud, B Te€OMETPHUYECKON
[IPOTpecCcuy; N300paxaTb COOTBETCTBYIOIIUE 3aBUCUMOCTHU TpaprUecKu.

Pemiate 3a1a4M, CBA3aHHBIC C YUCIOBBIMU IIOCJIEIOBATEILHOCTSIMU, B TOM YUCIIE 3a1a4l
U3 peabHON XKHU3HHU C MCIIOJIB30BAaHUEM LU(POBBIX TEXHOJOTHH (IJIEKTPOHHBIX TaOJIHII,

rpauIeCcKOro KaJIbKYyIsATOpa  T.11.).
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HasBanmue
pa3zaeia (TemMbr) OcHoBHOe conep:kaHue  (OCHOBHbBIE BU/bI JeSTEJIbHOCTH 00y4aloIUXCH
Kypca -
(kosIHUEeCTBO
4acoB)
JInHeHbI u [PemaTthp 3a1a4i Ha CIOXKHBIC MIPOLICHTHI, B TOM YHUCIIE 33/1a4d U3 PealbHOM MPaKTUKU (C
SKCIOHEHIIMAJIBHBINA POCT. MCIIOJIb30BaHUEM KaJbKyJIATOPA).
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS MATEMATUKH.

ITpu paspaborke pabGoueil mporpaMMbl B TEMATUYECKOM IUIAHHUPOBAHUM JOJDKHBI OBITh YUTEHBI BO3MOKHOCTH
UCITOJIb30BaHUS 3JIEKTPOHHBIX (M(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SABISAIOMIMUXCA YUEOHO-METOAMUYECKUMHU MaTepruagaMu
(MynbTUMEIUNHBIE TPOrPaMMbl, JJIEKTPOHHbIE YYEOHMKM U 3aJaUHUKH, JJIEKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbIC
71a00paTOpUM, UTPOBBIE MPOrPAMMBI, KOJUIEKIIMU HUQPPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), MCIOJIB3YEMBIMUIIISA OOYUCHUS
u BocnuTanus oOyvaroniuxcsi ¢ PAC, npecraBiieHHBIMU B 3JIEKTPOHHOM (LIM(GPOBOM) BUJIE UPEATH3YIOIIUMU JHIaKTUYECKUE
Bo3MoxkHocTH MKT, comepkanne KOTOPhIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUU.
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®EJIEPAJIBHASLT PABOYASI IIPOITPAMMA VYYEBHOI'O KYPCA
«IT'EOMETPUS»

7-10 KJIACCBI
Henan u3yyeHusi yaeOHOro Kypca

«MaTteMaTuky yKe 3aT€M YYUThb HaJ0, YTO OHA YM B MOPSIOK MPUBOJUTY, —
MKcaj BEJIMKUN PYCCKUU y4yeHbli Muxaun BacunbeBuu JlomonocoB. M1 B 3TOM
COCTOMT OJIHA M3 JBYX Leleill OOydeHHs TeoOMEeTpHH KaK COCTaBHOM YacTH
MaTeMaTUKH B IIKOJIE. OJTOM IEJIH COOTBETCTBYET JIOKA3aTENIbHAS JIMHUSA
npenoaaBanus reomerpun. Crnemys mnpenacraBieHHoil IIporpamme, ¢ ceapmoro
KJIacca Ha ypoKax I€OMETpUU OOYyYalolIUKCS YYUTCS MPOBOJUTH JOKA3aTEIbHbIC
pacCcy X IeHus, CTPOUTh JIOTUUYECKUE YMO3AKIIOUEHHUS, JOKa3blBaThb HWCTHUHHBIC
YTBEPKJICHUSI U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, TPOBOJAUTE PACCYKACHUS «OT
IPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
yrBepkeHus. OOydarouuiics, OBIAACBIIMI HCKYCCTBOM pacCyXaaTh, OyaeT
IIPUMEHATh €T0 U B OKpyKaromien xu3Hu. Kak nmcan reomerp u neparor Urops
®enopoBuu IlapbirvH, «IH0JbMH, MOHUMAOIINMHU, YTO TaKOE JI0KAa3aTeNIbCTBO,
TPYIHO W JaXe HEBO3MOKHO MAaHUIYJHUPOBATH». M1 B 3TOM COCTOMT Ba)XXKHOE
BOCIIUTATENIBHOE  3HAYEHHE  M3YYEHUs TIEOMETPUM, MPUCYLIEE HMEHHO
OTEYECTBEHHOW MaTeMaTUYECKOM IIKOJIE.

Bwmecre ¢ TeM aBTOpBI IpOrpaMMBI IPEIOCTEPETAIOT YUUTENS OT U3JIUIIHETO
dbopmanusmMa, OCOOCHHO B OTHOIICHHMHM Hadal M OCHOBAaHHH TE€OMETPHH.
O®panny3ckuid mateMatuk JKaH J[be0OHHE 110 3TOMY IMOBOAY BBICKA3aJICs TakK: «HTo
KacaeTcsl eJIMKAaTHON MpoOsieMbl BBEICHUSI «aKCHOM», TO MHE Ka)KeTCs, YTO Ha
MEePBBIX MOpax HYKHO BOOOIE n30eraTh MPOU3HOCUTH CaMO 3TO c10BO. CApyroii ke
CTOPOHBI, HE CJEAYEeT YIyCKaTb HU OJHOM BO3MOKHOCTH JaBaTh HPUMEPHI
JIOTUYECKHUX 3aKJIFOUYCHHM, KOTOpPbIE Ky/na B OOJBIIEH Mepe, ueM HUes aKCHUOM,
SBJISIFOTCSL UCTUHHBIMM W €IMHCTBEHHBIMH  JBUTATEISIMU MAaTE€MaTUYECKOTO
MBITIUTCHUS.

Btopoli 1enbi0 u3ydeHUs TEOMETPHUM SIBJISIETCS MCIOJIB30BAHUE €€ Kak

HHCTPYMCHTA IIPpHW PCHICHHHN KaK MAaTCMAaTHYCCKHUX, TaK W IIPAKTHYCCKHX 3aJa4,
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BCTPEYAOIINXCS B peaibHOM kM3HU. OKOHYMBILIUN KypC T€OMETPUH O0YyHaArOIINXCS
JOJKEH OBITh B COCTOSIHUU OIPEACIUTh T'€OMETPUUYECKYI0 (UTypy, OINHCATh
CJIOBAMM JAHHBIM YEpTEX WIM PUCYHOK, HAWTH IUIONIA/[b 3€MEJBHOIO y4dacTKa,
paccuuTaTh HEOOXOAMMYIO JUIMHY OINTOBOJIOKOHHOTO Kalenst Wiu TpedyeMmble
pa3Mephbl rapaxka JAJi1 aBTOMOOUJIIsI. DTOMY COOTBETCTBYET BTOpAsi, BRIUUCIUTEIbHAS
JIMHUS B U3YYEHUH T'€OMETPUH B LIKOJIE. /JJaHHAs mpakTUYecKas JIMHUS SBIISIETCS HE
MeHee BakHOHM, deMm mnepBas. Emé [lmaTton npeamuchiBaig, 4TOOBI «TpaxkaaHe
IIpekpacHoro ropoma HU B KOEM Cllydya€ HE OCTaBIBUIA TE€OMETPHIO, BEIb
HEMaJIOBAXHO JlaXke 000UHOe €€ MPUMEHEHNE — B BOCHHOM JIEJIE Ja, BOPOYEM, U
BO BCEX HayKax — JUJIS JIy4LIEro UX YCBOCHHMS: Mbl Beb 3HAEM,KaKas OECKOHEUHas
pa3HMIIA CYIIECTBYET MEXKIY YEJIOBEKOM IPUYACTHBIM K TEOMETpUU U
HeNpUYacTHbIM». JlJIi 3TOro y4YWUTENH0 PEKOMEHAYeTCs NOoA0MpaTh 3aladyu
MPAKTUYECKOI0 XapakTepa Il pacCMaTpPUBAEMBIX TEM, YUYHUTh OOYyYarOIIUXCS
CTPOUTHh MAaT€MATHYECKUE MOJEIN PEATBHBIX JKU3HEHHBIX CUTYAlUil, IIPOBOAUTH
BBIYMCIICHUS U OLICHUBATh aJICKBaTHOCTB ITOJYYEHHOT 0 pe3yibpTaTa. KpailHe BaxHO
MOAYEPKUBATh CBA3M TE€OMETPUU C JPYTMUMU MpeAMETaMu, MOTHBUPOBATH
UCIIOJIb30BaTh ONPEICIICHUS T€OMETPUIECKUX QUTYD U MOHATHI, JEMOHCTPUPOBATh
MIPUMEHEHUE MOJYYEHHBIX YMEHUH B (PU3UKE UTEXHUKE. DTU CBA3U HamboJee SpKo
BUIHBI B Temax «Bekrtopb», «TpuroHoMmerpuueckue COOTHOILIECHUsS», «Meroa

koopauHat» U «Teopema [ludaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHoMy muiany B /—10 kmaccax wu3ydaercs y4eOHBIM Kypc
«I"eomeTpus», KOTOPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE PA3AEIIBl CONACPKAHUS:
«"'eometpuueckue (Gurypel m UX CBOWCTBa», «VI3MepeHHE TEOMETPUUECKHUX
BEIIMYMHY», a TaKkxke «JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «BeKTopbI»,
«JIBmxenunst mmockocTu» u «lIpeodbpazoBanust mog00us».

VY4eOHbll TUIaH IpelycMaTpUBAET U3yUEeHUE T€OMETPUHU Ha 0a30BOM YpPOBHE,
UCXOs U3 HEe MeHee 68 yueOHBIX YacoB B yueOHOM roj1y. Bcero 272 yaca 3a 4eThIpe
roja o0y4JeHus.
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Conep:xkanue yue0OHOro Kypca (mo rogam o0y4eHust)

7 KIIACC

HauanbHble nonsaTus reomerpun. Touka, psmas, OTpE30K, Jy4d. YT0JI. Buasl
yriioB. BepTukanbHble u cMmexHBIE YIUIBL. buccekrpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapaynensHoCTh 1 NEpIEHANKYIIPHOCTD IPSIMBIX.

CumMmerpuunble  Qurypbl. OCHOBHBIE CBOMCTBAa OCEBOM CHUMMETpPHHU.

[IpuMepbl CUMMETPHUH B OKPYKAIOIIEM MHUPE.

OCHOBHBIE TOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKHU.

TpeyronpHuk.  Beicota, Meauana, OHCCEeKTpHuca, HX  CBOMCTBa.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUI TpeyroyibHUKH. HepaBeHCTBOTpEyroiabHUKA.

CpoiicTBa W TpU3HAKU pPABHOOEApPEHHOro TpeyrojbHuKa. [lpu3Haku
PABEHCTBA TPEYTOJIBLHUKOB.

CBolicTBa ¥ IPU3HAKU MTapaJUIEIbHBIX OPsIMbIX. CymMMa yriIoBTPEYrOJIbHHKA.
Breninue yriel TpeyronbHUKa.

[IpsmoyrosbHbI  TpEyroapHUK. (CBOWCTBO MEAHMAHBI MPSMOYTOJBHOTO
TPEYrOJIbHUKA, IPOBEAEHHON K TUIIOTEHY3€. [IpU3Haku paBeHCTBA IPSAMOYTOJIbHBIX
TPEyroabHUKOB. [IpAMOYTOIbHBINA TPEYTroabHHK C yrioM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbLIEH CTOPOHE TPEYrOJIbHUKA.
[lepneHaAUKyISIp U HAKJIIOHHAS.

I'eomerpruueckoe wmecto ToOYeK. buccektpuca yriia W CEpeaMHHBIN
NEPHEHINKYJIIAP K OTPE3KY KaK TEOMETPUUECKAE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa W JuaMeTp, HX cBoiicTBa. B3aumHoe
PaCIIONIOKEHUE OKPYKHOCTU M MpsiMou. KacarenbHas M ceKylas K OKpYKHOCTH.
OKpy»XHOCTb, BIMCaHHAas B Yroi. BrnucaHHas ¥ ONHUCaHHas OKPYKHOCTH
TPEYrOJIbHUKA.

8 KJIACC

UYereipéxyronpauku. [lapammenorpamm, €ro npu3Haku U CBOMCTBA. YacTHbIE

cilydau MapajijiesiorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBaJpaT), UX MNpPU3HAKU U
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cBoicTBa. Tpamenus, paBHOOOKas Tpameuusi, €€ CBOWCTBA W MPHU3HAKH.
[IpssmoyroJibHas Tpaneuus.

Meron yaBoenus Mmeauansl. LleHTpanpHas CHMMETpUs.

Teopema ®aneca u Teopema O MPOMOPLUOHANBHBIX OTpe3kax. CpenHue
JIMHUH TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroJbHUKA.

[Tonobue TpeyronpbHUKOB, K03 duimeHt mnoaodus. I[lpusHaku mnomoOus
TpPEeyroJbHUKOB. [I[puMeHeHune mogo0us Mpu petieHnH MPaKTHIECKUX 3a/ad.

CaoiicTBa mioniaaei reomerpuueckux ¢uryp. @opmysbl I TUIOLIAAH
TPEYroJibHUKa, NapajuiesorpaMma, pomOa u Tpanenuu. OTHOIIEHHE IUIOMIAIeH
MOA0OHBIX (UTYP.

Brruncnienne miuomaneil TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu permeHun
MPaKTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TAaHT€HC OCTPOrO YIJIa MPSAMOYIOJIBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMeTpruyecKkue QYHKIHUU
yriioB B 30°, 45° u 60°.

BnucanHbie ¥ IEHTPAIBbHBIE YTIJIbl, YTOJ MEXKIY KacaTeIbHOU U XOpAOH. Y bl
MEXIy XOpAaMU M CEKylIIMMH. BIHCaHHbIE W ONUCAHHBIE YETHIPEXYTOJIbHUKH.
B3anmHoe pacnonokeHue IByX OKpykHocTeil. Kacanue okpykHocTeit. OOmiue
KacaTeJlbHbIE K JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHrenc yrimoB ot O go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYJIBI IPUBEICHHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB U TEOpeMa CHUHYCOB.
PeleHre npakTHYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB Y TEOPEMBI
CHUHYCOB.

[IpeobpazoBanue nmoaoous. [lomo6rue coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 NpPOM3BEOECHHHM OTPE3KOB XOpPHA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJPATE KacaTeIIbHOM.
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Bektop, JnmMHa < (MOAydb)  BEKTOpa, COHANpAaBICHHBIE  BEKTOPBI,
IIPOTHBOIIOJIOKHO HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlEpallid HaJ BeKTopamu. PasznokeHue BeEKkTOpa 1O JBYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaunatel BexTtopa. CKalsipHOE INPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS UIMH U YTJIOB.

10 KJIACC

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PABHEHHMS NMPSAMOU U OKPYKHOCTHU
B KOOPJMHATAX, [IEPECECUCHUE OKPYKHOCTEW M NPAMBIX. METO KOOPAMHAT U €T
IIPUMEHEHUE.

[IpaBunpHbIlE MHOrOyroJibHWKM. JlimHa oOKpyxHOcTH. ['pamycHas wu
paguaHHas Mepa yria, BBIYHMCICHHME JUIMH AOyr OKpy:kHocTer. [lmomane kpyra,

CCKTOpa, CCrMCHTA.

JIBU>KEHUS TJIOCKOCTM M BHYTPEHHUE CHUMMETpUM (Uryp (3JeMeHTapHbIe
npencrapienus). [lapamensubiii nepenoc. [ToBopor.

IloBTOpenne marepuasna kypca reomerpum 7-9. IlogroroBka k cmaue
I'B2 u OI'D.

TpeyronbHuk. Beicota, Mmeauana, OUcceKTpuca, UX CBOMCTBA.

PaBHOOEpEHHBIN U pABHOCTOPOHHUN TPEYTOJIbHUKH.

CBoiicTBa M MPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA.

[Ipu3HaKku paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa 1 NPU3HAKH MAPAIIIETbHBIX MPAMBIX.

CyMMa yrioB TpeyroJibHUKa. BHENIHME yTiIbl TpEyroJbHUKA.

[IpssmoyronbHBIM  TpeyrojdbHUK. lIpu3Haku paBeHCTBA IIPSAMOYIOJIBHBIX
TPEeYroJIbHUKOB. [IpsIMOYTronbHBIN TpeyroiabHuk ¢ yriom B 30°.

Cpennue JIMHAN TPEYTOJIbHUKA U TPAIlELUU.

[Tonobue TpeyroibHUKOB, KodpduireHT moaoous. [lpuzHaku mnomoous
TPEYTOJIBbHUKOB.

@opmynbsl Ui MJIOWAAM TPEYroJbHUKA, MapajuiejorpaMMa, pomba u
TpaIeLnH.

Breruucnenue HJ]OI.I.I&I[Cﬁ TPEYTOJIbHUKOB 1 MHOI'OYIOJIbHHUKOB Ha KJI€TYaTOU
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Oymare.

Teopema Iudaropa.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO YIJIa MPSMOYTOJBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIEeCTBO. TpuroHoMmerpudeckue GyHKIUUA
yrioB B 30°, 45° u 60°.

BrircaHHbIe ¥ IICHTPATBHBIE YTIIBI, YTOJI MEXKIY KacaTeIbHOU U XOPJOW. Y TIIbI
MEXIy XOpJaMHy U CEKYIIIUMU. BIICcaHHbIE U ONMMCAHHBIC YETHIPEXYTOIHHUKH.

Pemenne TpeyronbHUKOB. Teopema KOCHHYCOB U TEOPEMA CUHYCOB.

Ilnanupyemble peAMeTHbIE Pe3yJbTAThl 0CBOCHHS padoueil MporpaMMsl
Kypca
(o rogam 00y4eHus)

OcBoenne yuebOHOro kypca «l'eomMeTpus» Ha YpOBHE OCHOBHOTO OOILErO
oOpa3oBaHMsl JIOJDKHO OOecreynBaTh JOCTH)KEHUE CIEAYIOUX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YIIBTATOB:

7 KJIACC

Pacno3HaBaTh H3y4YeHHbIE TE€OMETPUYECKHE (UTYPBI, ONpPEHeIsITh HUX
B3aMMHOE PAaCIOJIOKEHHE, M300pakaTb reoMeTpuuyeckue (Urypbl; BBIIOJIHATH
YepTeX W MO YCIOBHIO 3anayd. M3MepsTh JMHEWHBIE W YTJIOBHIE BEIHYWHBL.
Pemmars 3a1aun Ha BBIUKCIICHHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyrO OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH TPEIMETOB B
peaslbHOM >KM3HH, pa3MepOB MPUPOIHBIX 00BEKTOB. Paznmuuarh pasMepsl 3THX
OOBEKTOB IO MOPSIAKY BETHUUNHBI.

CTpouTh YepPTEKU K TECOMETPUUECKUM 3a]auaM.

[Tonp30BaThCs MpU3HAKaMU PaBEHCTBA TPEYTrOJIBHUKOB, HCIIOJIb30BAThH

MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH 3a/1a4.

[TpoBOAMTH JIOTHYECKUE PACCYKICHHUS C UCIIOIb30BAHUEM I'€OMETPUUYCCKUX
TEOPEM.

[Tonp30BaThCAd NMPU3HAKAMHM PABEHCTBA NMPAMOYTOJIBHBIX TPEYrOJIbHUKOB,
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CBOMCTBOM  MEIWaHbl, NPOBEAEHHON K THUIOTEHY3€ MPSIMOYTOJIBHOIO
TPEYTOJbHUKA, B PEICHUN FEOMETPUUYECKHX 3a]ad.

OnpenensiTh NapaUIeIbHOCTh MNPSIMBIX C TOMOIIBIO YIJIOB, KOTOpPBIC
oOpa3yeT ¢ HUMHU cekymas. OnpeaeniarTb NapajyieIbHOCTh MPSMBIX C MOMOIIBIO
PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPSAMOMU 10 TOUYEK APYrOoM MPsIMOM.

PemaTe 3aaun Ha KiieTyaToi Oymare.

[IpoBOIUTH BHIYMCIICHUS W HaXOJUTh YMCIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPHYECKHX 3aJlayaX C HCHOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB ¥ MHOTOYTOJIbHUKOB, CBOWCTB VTJIOB, OOpa30BaHHBIX IMpHU
MEPECECYEHNH ABYX IMMAPAJUICIBHBIX NPSMBIX CEKyllel. Pemiats npakthueckue
3a71a4M Ha HAXOXKJICHUE YTJIOB.

Brnagers moHATHEM I€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEACHATH
OMCCEeKTpUCY yria ¢ CEpPEIUWHHBIA TNEPHEHIUKYJISAP K OTPE3Ky Kak
r€OMETPUUECKHUE MECTA TOUEK.

@opMynMpPOBaTh ONPEAECICHUSI OKPYKHOCTU U KPyra, XOpJbl U AUAMETPA
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. ¥ METh MPUMEHSTh 3TH CBOMCTBA MPH
pELICHUY 3a1a4.

BrnaaeTs noHsITHEM ONKMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBarhecsi PakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEpPEIUHHBIE
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.

BrnageTs moHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIb30BaThCS TEOPEMOU
O TMEPNEHIUKYISIPHOCTA KacaTeJbHOM M paguyca, NPOBEIEHHOTO K TOYKE
KacaHMsl.

[Tonp30BaTbCd  NPOCTEHMIIMMHU  TEOMETPHUUYECKMMHU  HEPABEHCTBAMHU,
MOHUMATh UX NPAKTUYECKUN CMBICII.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKHUE TTOCTPOCHHUS C MOMOIIBIO IUPKYJIS
Y JIMHENKHU.

8 KIIACC
Pacnio3HaBaTh OCHOBHBIE BHJbBl YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTBHI,
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II0JIB30BATHCS UX CBOMCTBAMU IIPH PELICHUU F'€OMETPUYECKUX 3a1au.

[TpuMeHsATh CBOMCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYTroibHUKA (LIEHTpa
Macc) B PEIICHUN 3a/1a4.

BiageTs noHsTHEM CpeHEN JIMHUM TPEYTOJIbHUKA U TPACLIUU, IPUMEHITh
X CBOMCTBA IIPH PELICHHHM reoMeTpudecKuX 3anad. [losb3oBarbes Teopemoit
Qasieca U TEOPEMOH O NPONOPLUHOHAIBHBIX OTpE3KaX, NPUMEHATh HX I
pelIeHUs IPAKTUYECKUX -3a1a4.

[IpumeHsaTh  TpU3HAKKM  MOAOOHMS  TPEYrOJIBHHUKOB B  PEHICHUH
reOMETPUYECKUX 3a]a4.

[Tonb3oBaTecs Teopemoi Iludaropa s pemieHuss reoOMETpUYECKUX U
npakTuyeckux 3anad. CTpouTh MaTEeMaTHYECKYI0 MOJENIb B MPAKTHYECKUX
3aJ1ayax, CaMOCTOATEIBHO JIeJaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINEIJIUHEL.

Brnanets mNOHATHSMH CHHyCa, KOCHMHyCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOT'O TPEYroJIbHUKA. 110J1630BaThCS S TUMU NOHATUAMU JUISl PEILECHUS
IIPaKTUYECKUX 3a]a4.

Beruncnars (pazauyHbIMU CTIOCO0AMU ) TUIOIA b TPEYTOJIbHUKA U ITOIIaH
MHOTOYTOJNBHBIX (uryp (Monb3ysach, TrJe HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHsTh NOJly4eHHbIE YMEHUS B TPAKTUYECKUX 3aadax.

Bnanets NOHATHSIMM BIOMCAHHOTO M LIEHTPAIBHOTO YIJIa, MCIOJIb30BaTh
TEOPEMBI O BIUCAHHBIX yIiIaX, yTriax MeX]y XOpAaMHy (CEeKYLIUMH) U YTIIe MEXIy
KacaTeJIbHOM M XOPAOU MPH PEIIEHUH F'€OMETPUYECKUX 3a1a4.

BianeTs NoHsATHEM ONMCAHHOTO YETHIPEXYTOJIbHNKA, TPUMEHSATH CBOMCTBA
ONMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsTh Noy4eHHbIC 3HAaHUSI HA TPAKTUKE — CTPOUTh MaTeMaTUUYECKUE
MOJAENN JJIA 3aJad peaJbHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIHE
BBIYKCIICHUSI C TMPUMEHEHHUEM T0J00MS W TPUTOHOMETPUHU (IMOJIB3YSCh, T/IE
HEO0OXO0IMMO, KaJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBHIX YIJIOB, HAXOAUTh C HX

MOMOILBIO PA3JMYHbBIE 3JEMEHTHI MPAMOYTOJIBHOTO TPEYrOJIbHUKA («peleHue
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NPSIMOYTOJIBHBIX TPEYTrOJdbHUKOB»). HaxomuTe (C MOMOIIBIO KadbKYJISTOPA)
JUTMHBL ¥ YTJIbI JUIsl HETAOJMUYHBIX 3HAYEHUH.

[Tonmp30BaThCA dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKAM TOXKIECTBOM JUII HAXOXKIEHUS COOTHOUIEHUN MEXKIY
TPUTOHOMETPUYECKUMU BETUUHHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISI HaXOXKICHUS
Pa3IMYHBIX JIEMEHTOB TPEYTrOJbHUKA («pPElICHUE TPEYTOJIbHUKOBY), TPUMEHSTh
UX [PU PEIICHUH F€OMETPUYECKHX 3a/1a4.

Bnagerp mnoHsTHAMH 1peoOpa3oBaHUs TOJA00HSA, COOTBETCTBEHHBIX
aneMeHTOB  nojoOHbix  ¢uryp. Ilonmb3oBaTbesi  cBOMCTBaMU — TOAOOUS
IPOU3BOJIBHBIX (PUTYp, YMETh BBIUHUCIIATH AJIMHBI U HAXOAUTH YIJIbl Y MOJOOHBIX
¢uryp. IlpumeHarp cBoiicTBa mNOA00MS B MPaKTUYECKUX 3a7adax. YMETh
NPUBOJUTH IPUMEPHI TOAOOHBIX (PUTYpP B OKPY>KAIOLIEM MUDPE.

[Tonp30oBaTbCd TEOpeMamMu O IPOU3BEICHUM OTPE3KOB  XOpA, O
IIPOU3BEICHUM OTPE3KOB CEKYIMX, O KBAAPATE KaCaTEIbHOM.

[Tonb30BaThCAd BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUNA U (PU3UUECKUI

CMBICJI, IPUMEHSATh UX B PEUICHUH F€OMETPUUYECKUX U (PU3MUECKHUX 3aj]ad.
[IpuMeHsTh CKaIpHOE MPOU3BEICHUE BEKTOPOB JJIs1 HAXOXKACHUS JJIMH U YIJIOB.

[Tonb30oBaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
PELIEHUHY F€OMETPUYECKUX U TPAKTUYECKUX 3a]1a4.

10 KJIACC

BiageTs NOHATUSAMU IPAaBUIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,

JJIMHBI AYyTH

Haxonuth ocu (MM LIEHTPBI) CUMMETPUU (UTYpP, PUMEHSATHh JBUKECHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpuMeHsTh Moy4eHHbIC 3HAaHUSI HA TPAKTUKE — CTPOUTHh MaTeMaTHUYECKUE
MOJAEIN JJIA 3aJad peaJbHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIME
BBIUMCJICHUS] C TNPUMEHEHUEM IMOAO0OMS W TPUTOHOMETPUYECKUX (YHKIUN
(TOJIB3YSICh, T/I€ HEOOXOAUMO, KATbKYJISITOPOM).

[Tonp3oBaThCs IMpHU3HAKaMU PpPaBCHCTBAa TPCYIrOJbHHUKOB, HCIIOJIb30BATh
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MPU3HAKHU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/1a4.

[TpoBOIUTE TIOTHUECKHUE PACCYKIEHUS C UCTIOJIb30BAaHUEM F€OMETPUUYECKUX
TEOPEM.

[Tonb3oBaThCA MpU3HAKAMHU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJILHUKOB,
CBOMCTBOM  MEAHMaHbl, MPOBEAEHHON K THUIOTEHY3€ MPSIMOYTOJIBHOIO
TPEYroJIbHUKA, B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Onpenenste MapajuIeIbHOCTh MPSMBIX C TOMOIINBIO YTIJIOB, KOTOPbIE
o0Opa3yeT C HUMH CEeKyIIasl.

Pemars 3aaun Ha kjeTdaToit Oymare.

[IpoBOIUTH BBIYMCIECHUSA U HAXOAWTh YUCIOBbIE U OYKBEHHbIE 3HAYEHUS
yIJOB B TE€OMETPUYECKHX 33Ja4aX C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB WU MHOTOYTIOJIBHHKOB, CBOICTB yIJOB, OOpa30oBaHHBIX IPH
NEPECEUCHUH JIBYX NapaJyIeNbHBIX NPSMBIX CeKylled. Pemare mpakTuyeckue
3aJ1ayd Ha HAXO0XKJICHHUE YTJIOB.

BnaneTts nonsiTeM cpeaHei IMHUYM TPEYTOIbHUKA U TPAMeIu, IPUMEHSITh
UX CBOMCTBA MpHU PEIICHUH F'€OMETPUUECKUX 3a1au.

[IpumeHsATh  OpU3HAKKM  [OAOOMS  TPEYrOJbHUKOB B PEUICHUH
reOMETPUYECKUX 3a/1aY.

[Tonb3oBaThes Teopemoi Iludaropa s pemieHuss reOMETPUYECKUX U
IPAKTUYECKUX 3ajau.

Brnanets mNOHATHSMU CHHyCA, KOCHMHyCa M TaHI€Hca OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKa. [1o1b30BaThest 3STUMU NOHATUSMU JUISL PEIICHUS
MPaKTUYECKUX 3a]1a4.

Beraucnars (pa3audHbIMU CIIOCO0AMU ) TUIONIAb TPEYTOJbHUKA U IO
MHOTOYTOJIbHBIX ~(Uryp (HOJB3YsICh, TJ€ HEOOXOIWMO, KaJIbKYJISITOPOM).
[TpuMeHsTh MOJy4eHHbIE YMEHUS B TPAKTUYECKUX 3a]adax.

Bnagerp MOHATUSIMU BIMCAHHOTO M ILIEHTPAJIBHOTO YIJa, HCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX yTjax.

[Tonb3oBaThCs bopmynamu MPUBEICHUS u OCHOBHBIM

TPUTOHOMETPUYECKUM TOXKIECTBOM JUII HAXOXKJIEHUS COOTHOUIEHUN MEXIY
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TPUTOHOMETPUYECKUMU BEITUYNHAMH.
Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB Ul HAaXOXKIACHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJbHUKOBY ), IPUMEHSTh

HX IIPpHU pCHICHUN I'COMCTPHUICCKUX 3aaa4.
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TemaTH4eckoe NIAHHPOBaHHE Y4eOHOT0 Kypca (1Mo rogaM odoy4yeHusl)

7 kjacc (He MeHee 68 )

Ha3Banmue OcHoBHOe coJep:kaHue
paszena (Tems) OcHOBHBIE BH/IbI IEATEILHOCTH 00YUYAIOIIUXCS
Kypca
(kosTMYeCcTBO
4acoB)
[Ipocreiimme [Ipocreiime  reomerpuueckue [POpMyJIMPOBATH OCHOBHBIE IIOHATHS U ONIPEIEIICHHUS.
reoMeTpu4ecKu 0OBEKTHI: TOUKH, TIPSMBbIE,Tyun 1 |[PACHO3HABATH HM3Y4YCHHbIC TCOMETPHYCCKHE burypsl, onpeaeasitb UX B3aUMHOE
€ (l)lflJprH n ux YIJIbI, MHOTOYTOJIBHHK, JOMaHas. [PACIONIOXKEHUE, BBLINOJIHATH 4epTé&X MO YCIOBUIO 3afaud (MpU HAIHYUU
CBOUCTEA. CmexHble U BEPTUKAJIbHBIE BO3MOKHOCTH).
fle?:fe[;;]:f{eeCKu yribl. PaGota ¢ mpocreiummu IIpoBOAMTH MPOCTEHIINE TOCTPOCHUS C IMOMOIIBIO LHUPKYIS W JUHEHKH (Tpu
XBeIHYNH YEpPTEHKAMH. H3smepenne [HATHIHE BOSMOXHOCTH).
(14 v) JIMHEHHBIX W YIIOBBIX BeanunH, 3MEPATH JHHCHHBIC M YIJIOBBIC BEIMYMHBI I'€OMETPUYCCKHX M HMPAKTHYCCKHX
BBIYMCIICHHE OTPE3KOB 1 yriioB. 00BEKTOB.
[epumerp © Tiomans ¢uryp, [ONPeNeIsiTh «Ha TJ1a3» pasMepbl PealbHbIX 00BEKTOB, HPOBOAUTDH IPYOYIO OLECHKY
COCTaBJICHHBIX n3 UX pasMEpoB.
NPSAMOYTONBHUKOB Pemiars 3a71au Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.
Pemathb 33/1a4u Ha B3aMMHOE PACIOI0KEHUE T€OMETPUUECKHUX (QUTYD.
IIpoBoauTh KI1acCU(PUKALIUIO YTIIOB, BBIYUCIATH JTUHEHHBIE U YIJIOBBIC BEJTUYHHBI,
MPOBOAUTH HEOOXOIUMBIE JI0Ka3aTEIbHbIE PACCYKICHHUS.
3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUN
TpeyrojibHuk [TonsiTne 0 paBHbIX (Pacmo3HaBaTh mapbl paBHBIX TPEYTOJIBLHUKOB HA TOTOBBIX YepTeXaxX (C yKazaHUEM
u(22 4) TPEYroJbHUKAX W TEPBUYHbBIE |[[IPU3HAKOB).
MpEICTaBICHUS 0 paBHBIX BbIBOAMTH ciiecTBHUs (PaBEHCTB COOTBETCTBYIOIIUX JJEMEHTOB) W3 PABEHCTB
(KOHTpY?HTHBIX) ¢urypax. Tpu [TpeyroJbHHKOB.
MpU3HaKa paBeHCTBa (@OPMYJIMPOBATH ONpeeIeHNUS: OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO,
TPEYTrOJIbHUKOB. [PSIMOYTOJIBHOTO, paBHOOEIPEHHOTO, PaBHOCTOPOHHETO TPEYTrOJIbHUKOB;
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HazBaumue
pa3zaesa (Tembl)
Kypca
(kosIHYeCcTBO
4acoB)

OcHOBHOe coJiepKaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4al0IIUXCH

[Ipu3Haku paBeHCTBa
[PSIMOYTOJIBHBIX TPEYTrOJIHLHUKOB.
CBOMCTBO MeJIaHbI
MPSIMOYTOJILHOTOTPEYTOJIbHUKA.

PaBHOOE1peHHbBIE u

PAaBHOCTOPOHHHE TPEYIOJbHUKHU.

[Ipu3zHaku u CBOICTBA
paBHOOEPEHHOTO
TpPEYroJIbHUKA.

[IpoTB  OOJBIIEH  CTOPOHBI

TPEYrOJIbHUKA JIKUT OOJBIIHI
yroii. [Ipocreiimine HepaBeHCTBA

B reoMerpuu. HepaBeHCTBO
TPEYTOJIbHUKA. HepasenctBo
JIOMaHOM.

[IpsAMOYTONIbHBIN TPEYTOJIBHUK C
yriaoM B 30°.

[IepBbIc MIOHATHUSA 0
JT0Ka3aTeNIbCTBaX B TEOMETPHH.
[Ipu3Hak NapaJuIeIbHOCTU
MPSIMBIX yepes pPaBEHCTBO

pacCTOAHUM OT TOYEK OJHOM
[psIMOM 110 BTOPOM IPSIMOIA.
Cymma yriaoB TpeyrojibHMKa H
MHOI'OYT'OJIbHHKA.

BHelHue yriisl TpeyrojabHuKa

OUCCEKTPUCHI, BBICOTHI, MEIUAHbl TPEYIOJIbHUKA; CEPEIMHHOI0 IEepHEHIUKYIIpa
0Tpe3Ka; IEpUMETPA TPEYroJIbHUKA.

@opMyaIHpPOBATh CBOMCTBA M MPU3HAKH PABHOOEIPEHHOTO TPEYTOJIbHUKA.
CTpouTh 4epTexu (MpU HAIMYUU BO3MOXXHOCTH), peliaTh 3a/Ja4M C I[IOMOIIbIO
HaXO0XJACHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHSTH IPU3HAKK PABEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 33/1a4aXx.

Hcnoab3oBaTh u(pOBBIC peCypChl AJs HCCIA0BAHUS CBOWCTB U3y4aeMbIX (QUTYD.
3HAKOMHUTBCS ¢ HICTOPHUEH Pa3BUTHUS T€OMETPUH
Haxoauth yucioBbie U OyKBEHHBIC 3HAYCHHs YTJIOB B TE€OMETPUUYECKUX 3a/ladax C

MCIIOJIb30BaHUEM TEOPEM O CYMME YTJIOB TPEYrOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMMTBCS C MCTOPHUEH Pa3BUTHS T€OMETPUU
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Ha3Banmne OcHoBHOE coiepxkaHue
pasaena (TeMbl) OCHOBHbIE BH/IbI 1€SITEJILHOCTH 00YyYAKOIIHXCS
Kypca
(kosIHYeCcTBO
4acoB)
OKpyKHOCTH U |OKpyKHOCTB, XOpAbl n |PopMyJIMPOBATH ONPeEdEJCHHs . OKPY>KHOCTH, XOP/bl, IUaMETPa U KacaTeIbHOU K
KPYT. TMaMeTphl, ux CBOICTBA. |OKPYXHOCTH.
['eomerpuueckne |[KacarenpHass K  OKpyXKHOCTH. |M3ydaThb MX CBOMCTBA, IPU3HAKU, CTPOMTH YEPTEK (IIPU HAJIUUUU BO3MOXKHOCTH).
MOCTPOCHUS OKpyKHOCTb, BIMcaHHas B yroi. [MccaenoBaTrb, B TOM 4YHCIE MCIOJb3Yd HH(QPOBBbIE PpPecypchbl: OKPYXKHOCTb,
(14 g) [lonsstne o 'MT, npuMeHeHne B [BIMCAHHYIO BYIOJ; LIEHTP OKPYKHOCTH, BIIMCAHHOW B yrOJI; PaBEHCTBO OTPE3KOB
3a7a4ax. buccekrpuca M [KacaTeJIbHBIX.
cepeauHHbIN neprneHIuKyiasapkak Mcemoab3oBarb meron ['MT i gokasatenbcTBa TEOpEM O  I[IEPECEUYECHUNU
rEOMETPUUYECKNE MECTA TOYEK. OUCCEKTPUC YITIOB TPEYTOJIbHUKA M CEePEIUHHBIX NEPHEHIUKYIIPOB K CTOPOHAM
OKpPYXHOCTb, OIHMCAHHast OKojoTPEYTOJIbHUKA € oMouibio [MT.
TpeyroiibHuKa.  Brucannas ~— BOBJIajgeBaTh MOHATHSAMM BIIMCAHHOW M ONUCAHHON OKPY)KHOCTEN TPEYroOJbHUKA,
TPEYTOJIbHUK OKPYKHOCTb. HAXOMTh LICHTPBI 3TUX OKPY>KHOCTEM.
[Ipocreiinmme 3a/iaqn Ha PemaTh OCHOBHbIE 3aJauyd HA MOCTPOEHHE. YyIJa, PABHOTO JAHHOMY;
[IOCTPOCHHE CEpPEIMHHOr0 IEPNEHAMUKYISIpa JAHHOIO OTpe3Ka; MPsMOW, NpOXOoIslled uepes
TaHHYIO0 TOYKY U MEPHEHAUKYISIPHON JaHHOHN MpsAMOi; OMCCEKTPHUCH! JaHHOTO YIJIa;
TPEYrOJIbHUKOB IO Pa3IMUHbIM 3JIEMEHTaM.
3HAKOMHTBCS C HCTOPHEH Pa3BUTUS TEOMETPUN
IToBTOpEHME, [loBropenue u  00oOmicHKMe [PemiaTe 3aJa4M Ha IOBTOPEHME, WILIIOCTPUPYIOIIME CBSA3M MEXKIY DPa3IMYHBIMH
00001eHHe OCHOBHBIX TIOHATHA W MeTozoB [1ACTAMH

3HaHMIi(4 1)

Kypca 7 Kiacca

Kypca
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8 KJj1acc (He MeHee 68 4)

Ha3Banue pa3nena

(MpsAMOYTOJILHUK, POMO,KBaIpar),
WX MPU3HAKHA U CBOIiCTBA.
Tpanenus.  PaBHOOOKas
MPsIMOYTOJIbHAS TPAIELIUU.

u

Y 1BoeHue MEIUaHbI.

L{eHTpanbHas CUMMETpUs

(Tembl) Kypca OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAOIIUXCS

(KOIHYeCTBO OcHoBHOE co/iep:KaHue

4acoB)

Uerpipéxyroasnu- ([lapamnenorpamm, ero npuszHakuu (M300paxkaTh H HAXOAUTH Ha YEpTEXkKaX YEThIPEXYTOJIbHUKN Pa3HbIX BUJOB U UX 3JIEMEHTHI.
KM cBoiictBa.  YactHple  ciiyyau [@opMyJIHpPOBATH ONpe/esieHusi: mapaieorpaMma, NpsMOyrojibHUKa, poM0Oa, KBapara,
(12 u) [apasuieJIorpaMMOB Tpareny, paBHOOOKOW Tpamnenuu, NpsiMoyrojJbHON Tparnenny.

Jloka3plBaTh W HCHOJB30BATHL INPH PpPeLlIeHMH 3aJa4 [pU3HAKHM M CBOMCTBA:
napajiesiorpaMma, npsIMOyroJibHUKa, pom0a, KBaapaTa, Tpalnelu, paBHOOOKOM Tpanenuw,
[IPSIMOYTOJIBHOW TPAIlCLNH.

IIpuMeHsATH METO yIBOCHUS MEINAHbI TPEYT OJIbHUKA.

Hcnoab3oBaTh LU(POBBIE PECYPCHI IS UCCIETOBAHUS CBOWCTB U3y4aeMbIX (QUTYD.
3HAKOMMTBCS € MCTOPHUEN Pa3BUTHUS TEOMETPUN

Teopema @aieca
TeopemMa 0
MPONOPLUHOHAIBH
0Tpe3Kax,

H

bIX
Mo100HbIE
TPeyroJbHUKH
(15 q)

Teopema @aneca u Teopema O
MPONOPIIMOHAIBHBIX  OTpPE3Kax.
CpenHsss JMHHUS TpPEyroJibHUKA.

Tpanenus, €€ CpenHss JHMHMUS.

[ IponoprmoHaibHbIE OTPE3KH,
[IOCTPOCHUE 4ETBEPTOIO
[IPONOPLHUOHAIBHOTO OTpe3Ka.
CBolicTBa  LIEHTpa  Macc B
TPEYTOJIbHUKE.

[loo0HBIE TpeyroabHUKH. Tpu
MpU3HAKa noaoous
TpeyroibHUKOB.  [IpakTrnueckoe
[IPUMEHEHHE

HpOBOZII/ITb MOCTPOECHUA C TIMOMOIIBIO IUPKYIIA U JIMHEHKN C HCIIOJIb30BaHUE TCOPCMbI

Qayneca U TEOpEeMBl O CTPOUTH  YETBEPTHIN
PONOPIMOHATIBHBIN OTPE30K (MPH HATUYMH BO3MOYKHOCTH).

HpOBOIlI/ITb A0Ka3aTeJbCTBO TOro, 4TO0 MEUAaHbl TPECYTOJbHHUKa NNEPECCKAIOTCS B OJTHOM

IMPOMOPLHUOHAIIBHBIX OTpE3Kax,

TOYKEC, 1 HAXOAUTDb CBA3b C LCHTPOM MacCC, HAXOAUTHL OTHOHICHUC, B KOTOPOM MCAHAHDLI
JACIIATCA TOYKOM UX Mepe CCUCHUA.

HaXOIII/ITI) HOI[O6HI>IG TPECYTrOJIbHUKHN Ha TOTOBBIX YepTeIKax C YKa3zaHHueMm

COOTBCTCTBYIOIIMX IIPU3HAKOB HOJIO6I/I$[.
PemaTh 3aga4m Ha 1'[0I[06HLIC TPECYTrOJIbHUKH C TIOMOUIBIO CaMOCTOSTCIBHOT'O ITIOCTPOCHUA

yepTexel (Mpy HATUYUU BO3MOXHOCTH ) U HAXO0XK/IEHUS TTOJJOOHBIX TPEYTOJIbHUKOB.
IIpoBoaNTH 10KA3aTEJNBCTBA C HCIOIB30BAaHUEM ITPU3HAKOB MO00US.

Jloka3bIBaTh TP NPH3HAKA [T0JI00US TPEYTOJIbHUKOB.

[IpuMeHSITH [OJTy4eHHbIE 3HAHUS IPU PEILIEHUU T€OMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

3HAKOMMTBCS C HCTOPHEN Pa3BUTUS TEOMETPUN
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HazBanue pa3gena

(TembI) Kypca OcHOBHbBIE BU/IBI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS
(KOJIM4EeCTBO OcHoBHOE coiep:kaHHe
4acoB)
[L1omans. [Toustue 00 oOmeii Teopun |OBJIageBaTh NEPBHYHBIMH NpeaCTABIeHUsIMM 00 oOIIed Teopuu IUOMWEAaAu (Mepsl),
Haxoxnenue [UIOLIA,TH. (popmyMpoBaThL CBOMCTBA IIJIOMIAH, BBISICHATD MX HArJIsIHBIM CMBICI.
101Aa e DopmyEI s IomAIH BoiBoauTh (HOpMYIIBI TUIOMIAIN MapaJljiesiorpaMMa, TPEyrojlbHUKA, Tpaneud u3 (GOPMYIIbI
TPEYroJibHUKOB U
Ml:loyroyro.ﬂbnux TPeyTOBHIKA, ;J:)(I)]I;[Ialll/l MPSIMOYTOJIbHUKA (KBaapaTa). )
OIUTh (HDOPMYIIBI IJIOMIAJHM BBITYKJIOTO YETHIPEX YTOJBHHUKA Yepe3 JUAroHadd U YroJ

¢uryp. Ilnomanu
1noao00HbIX puryp
(14 )

napauienorpamma. OTHOIIEHUE
[JIOIIAJEH TPEYrOJIbHUKOB €

O6HII/IM OCHOBAHUEM HJIN 061116171

BBEICOTOM.

Brraucienue JIoIaIc
CIIOJKHBIX buryp yepes
pazOueHue Ha YacTH Hu
JTOCTPOCHHUE.

[lnomanu ¢uryp Ha KieTyaToi
Oymare.

[lnomann moA00HBIX uryp.
Brruncienue rionmanen.

3araun MPaKTUYECKUM
coJiep;kaHueM. Pemienne 3anad ¢
[TOMOIIbIO MeToJa
BCIIOMOTaTEJIbHOM IIIOMAAN

C

MEX1y HUMHU.
Haxoauth miomanu ¢uryp, u300paxEHHBIX Ha KieT4atod Oymare,
pa30ueHNe Ha YacTu U JOCTPOCHHUE (MPU HATMYMH BO3MOYKHOCTH).

Pa3zoupaTrs mnpumMepsbl

HCIIOJIB30BaTh

UCIIONIb30BAaHUsl BCIIOMOTATENbHOM TUIOMIAMU MJis  peIICHUs
rCOMETPUYECKUX 3a/1ad.
HaxoauTsp riomaay nogo0HbIX GuUryp.

Boruucasarsb TJIoIa v pasjin4HbIX MHOT'OYT OJIbHBIX (I)I/Il"yp
Pemarthb 3a/la4M Ha 11omaab ¢ IPaKTHYCCKUM COACPIKAHUCM

Teopema IIugaropa
U Hayaj1a
Tpuronomerpun (10

1)

Teopema [Tudaropa, ed
T0Ka3aTelbCTBO W TPHMEHEHHE.

Ob6parHnas Teopema [Iudaropa.

Ornpenenenue
TPUTOHOMETPHUECKUX () yHKITHIHA
0CTPOro yria,
TPUTOHOMETPHUYCCKHE

Jloxa3biBaTh TeopeMy [Tudaropa, mcnoyib30BaTh e€ B MPaKTUYECKUX BBIYMCICHHSX.
@opMyIHpoOBaTHh ONPEICTICHUS TPUTOHOMETPUIECKUX (DYHKIIMHA OCTPOTO YTJIa, MPOBEPATH|
X KOPPEKTHOCTb.

BbIBOANTH TPUTOHOMETPUUECKHE COOTHOILICHHUS B IIPSIMOYTOJILHOM TPEYT OJIbHUKE.
HMcceaenoBaTh COOTHONICHUS! MEXIY CTOPOHAMHU B IPSIMOYTOJBHBIX TPEYTOJbHHUKAX C
yraamu B 45° u 45°; 30° n 60°.

Hcnonb30BaTh GOPMYIIBI IPUBEICHNS U OCHOBHOE TPHUTOHOMETPHYECKOE TOXKAECTBO IS

HAXOXKJICHUA COOTHOUICHUH MEXIy TPUTOHOMETPHUECKUMH (YHKLIUAMHU PA3TUIHBIX
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HazBanue pa3gena

(TeMbI) Kypca OcHoBHbIE BU/bI eI TEJIbHOCTH 00y4ar0IHXCs
(KOJIM4EeCTBO OcHoBHOe coJep:kaHue
4acoB)
COOTHOILIEHUSI B MPSAMOYTOJILHOM [OCTPBIX YIJIOB.
TPeyroNbHUKE. OcHosHoe IIPHMEHSITh [I0JTydeHHbIE 3HAaHUS U YMEHUS IIPU PELICHUH TPAKTUYECKUX 3a/1a4.
TPUrOHOMETPHHEECKOE TOKIECTEO. 3HAKOMMTBCS C MCTOPHUEH Pa3BUTHS TEOMETPUH.
CooTHOIIEHUS MEKIY CTOPOHAMU
B IIPSIMOYT'OJIbHBIX TPEYTOJIbHUKAX
¢ yriiamu B 45° u45°; 30° u 60°
Yribl B Briucanuble u  1eHTpaibHble [(POPMYJIMPOBATH OCHOBHBIE OIIPEICIICHHS, CBSI3aHHbIE C YIJIaMU B Kpyre (BIUCAHHBIN yrol,
OKPYKHOCTH. YIJIBI, YTOJI MEKY KacaTeIbHOU U [LIEHTPAJIbHBIN YTo).
Brucannbie 1 XOpoi. Yriel Mexay xopaaMu 1 (HaXoauTh BIHUCAaHHBIC YIIIbl, ONUPAIOLIMECS HA OJHY AYTY, BBIYMCIATD YIJIbl C TOMOIBIO
?lrelflf:;)ﬂel;;lre:mbﬂn- CEKYLIUMH. BHI/I'(.IaHHbIe U [TEOpEMbl O BIIMCAHHBIX YIJaX, TEOPEMbl O BIMCAHHOM YETHIPEXYTOJBbHUKE, TEOPEMBI O
. KacareabHbie k|OTACAHHBIE  YETBIPEXYTOJILHUKH, [LIEHTPATLHOM YTIIE.
OKPY’KHOCTH. UX TNpu3Haku U cBoicTBa. [MccienoBarhb, B TOM YHCIe C MOMOIIBIO HUQPPOBBIX PECYpPCOB, BIUCAHHBIE U ONMUCAHHBIC
Kacanne [IpyMeHeHrne 3TUX CBOWCTB IPH [HETHIPEXYTOJBHUKH, BBIBOAUTH X CBOMCTBA U MPU3HAKH.
OKpY:/KHOCTeH pelIeHnH TeoMeTpudeckux 3a1ad. [Mcmoib30BaTh 3TH CBOMCTBA U IPU3HAKHU IPU PELICHUH 3a/1a4
(13 ) B3anMHOE pacrnojoKeHue JBYX
OKPYXHOCTEM. Kacanue
OKPYKHOCTEH
[ToBTOpEHue, [ToBTOpEHHE OCHOBHBIX MOHATHH [PemiaTh 3ajauM Ha MOBTOPEHUE, WLTIOCTPUPYIOLIUE CBSI3U MEX]Y PA3IMYHBIMU YacTIMHU

000011IeHUEe 3 HAHU I
(4 9)

-
KJ1aCCOB,000011I€eHIE 3HAHUI

U METOJOB KYpCOB u 8

Kypca
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9 kJacc (He MmeHee 68 u)

HasBanue OcHoOBHOE co/iep:KaHue OcHOBHBIE BUbI 1€ATEJIBHOCTH 00y4al0IIUXCS

pa3nesa (TeMbl)

Kypca

(koMUecTBO

4acoB)

Tpuronomerpusi. |[lonstue  cuHyca, KocuHyca/@OpMyJIHPOBATH ONpeie/ieHUs] TPUTOHOMETPUUECKUX (DYHKUIUN TYMBIX U MPSMBIX YIIIOB.
CuHyc, KOCHHYC,  [TaHICHCA OCTPOro yriia, popMyIblHaxoauTh CHUHYC, KOCHHYC, TAHTCHC YTJIOB TPEYTrOJbHUKA 10 TaOJIUIIAM U Yepes

TAHTE€HC YIJIOB OT |[[IPUBEICHUS. OnpeneneHue, o ryomenns CTOPOH B TPEyTOJIbHHKE.

0 10 180 rpagycoB. [TPUTOHOMETPUYECKUX  (PYHKIUI

Hcnoab3oBaTh (GOpMyIbl MPUBEACHHUS IS BBIYHACICHUS TPUTOHOMETPUYECKUX (YHKIUH

®opmyJibl yriaoB ot 0° mo 180°.
NnpuBeJIeHHUs. TYHPIX YIJIOB.
(16 v)
Pemenne HaxoxxneHue JAIMH  CTOPOH U [BBIBOAMTBH T€OpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C paliycoOM ONMCAHHON OKPYKHOCTH).
TPEeyroJbHUKOB.  [(BEJIMYMH YIJIOB TPEYroibHUKOB. [HaX0AUTh CHHYC, KOCHHYC, TAHI'€HC YIJIOB TPEYrOJbHUKA U CTOPOHBI TPEYrOJbHUKA YEpe3
Teopembl KocuHyc © CHHYC MNPSIMOrO H TpuroHoMeTpuyeckue GyHKLIMH YITIOB.
KOCHHYCOB H TYHOTO yrna. TeopeMa perrars TpeyrobHAK, HCTIONB3Ys OMpPENENeHHs TPUTOHOMETPHYECKHX (PYHKIMIL OCTPOTo
CHHYCOB. KOCUHYCOB(0000IIEHHAS )
yria, TEOpEMY CHHYCOB U KOCUHYCOB.

(14 ) TeopeMa CHHYCOB (C paanycom

OTIHCAHHOM OKPYKHOCTH). PemiaTh HecTaHAAPTHBIE NPAKTUYECKUE 3a]aui, CBOAALIMECS K HAXO0XKJIECHUIO Pa3IMUHBIX

dopMyria mIomaauTpeyroibiuka PICMEHTOB TPCYTOIbHIKA

yepe3 JABE CTOPOHBI U YTOJI MEXIY

HUMU. dopmyna ILIOIIAH

YEeTHIPEXYTOJIbHUKA 4Yepe3  €ro

TUaroOHaJIN U yrojl MEXy HUMHU.
IIpeoopaszoBanue |[lonstue o  npeoOpa3oBaHnOCBaMBATH MOHATHE IPEOOpa3OBaHMS MOAOOUS.
noaoous. mo100ws. HccienoBath OTHOIICHHE JMHEHHBIX DJIEMEHTOB (UTYp MpU TPeoOpa3oBaHUU TOIO0OWUS.
(8 9) CoOTBETCTBCHHBIE SneMEHThIHaxoauTh IpUMephl 01001 B OKPYKaroIlel A1eCTBUTEILHOCTH.

Mo100HBIX uryp.

Pemarhb TCOMCTPHUICCKUC 3ala4u M 3aJa4ud U3 peanLHoﬁ KHU3HU C HCIIOJBb30BaHHEM

MPHU3HAKOB HO}IO6HI)IX TPEYTrOJIbHUKOB.
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Ha3zBanue
pa3naesia (TeMbl)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BUIbI 1€ATEJIbHOCTH 00y4al0IIAXCS

Kypca

(kosHUecTBO

4acoB)

MeTpuuecKue Teopema o NPOM3BEACHUU [BHIBOIMTH METPUUYECKHAE COOTHOIICHUS MEXKIY OTPE3KaMH XOPJ, CEKYIIUX M KacaTeIbHbBIX
COOTHOIUICHUHA B OTPE3KOB  XOpA, TEOPEMa O |c UCIOIH30BAHUEM BIMCAHHBIX YTJIOB M IMOJOOHBIX TPEYrOJbHHKOB.

OKPY’KHOCTH. [IPON3BENCHUM OTPE3KOB | cnoib30BaTh TEOpPEMBbl O MPOM3BEIEHHH OTPE3KOB CEKYIIMX, O KBaJpare KacaTelbHOMH
(84) CeKYIIMX, TeopemMa O KBaJapare

kacareqbHOU. I[IpuMeHeHue B
PELIEHUN T€OMETPUYECKUX 3a]a4

[IpU pCUICHUHA 3a1a4, IOCTPOCHUU I‘IepTe}KCI\/'I Ha NPaKTUYCCKHUX 3aHATHAX

BexTopsl (12 1)

Onpenenenue BEKTOPOB,
CJI0KE€HHUE U Pa3HOCTb BEKTOPOB,
YMHOXEHHE BEKTOpA Ha YUCIIO.
DU3NYECKUH U TEOMETPUYECKUI
CMBICJI BEKTOPOB.

Pa3noxeHue BeKkTopa IO JBYM
HEKOJJTMHEAPHBIM BEKTOPAM.
KoopauHnats! BeKTopa.
CkainsipHoe MIPOU3BEICHUE
BEKTOPOB, €ro NpPUMEHEHHUE JUIs
HaXOXIECHUs JUIMH U YIJIOB.

PemieHne 3agad ¢ MOMOIIBIO
BEKTOPOB.
[IpumMeHeHne  BEKTOPOB UL

pelIeHusl 3aJad KUHEMAaTUKU |
MEXaHUKH. MeToJT KOOpAUHATIIPH
PEIICHUH TeOMETPUYECKUX 3a/1au.
HMcnonb3oBanne MeToaa
KOOpPJMHAT B  MPAKTHYECKUX
3aJa49ax

Hcnosib30BaTh BEKTOPHl KaK HAIPAaBICHHBIC OTPE3KH, HCCIAEN0BATH T€OMETPUYCCKUN
(mepemernienue) U GU3MIECKUH (CHIIa) CMBICIIBI BEKTOPOB.
3HATH ompeae/ieHUsi CyMMbl U PA3HOCTH BEKTOPOB, YMHOXCHHsS BEKTOpa Ha 4YHCIIO,

HCCIeI0BATh TEOMETPUUECKUI U (U3NUECKUN CMBICIIBI 3TUX ONEpaLUi.

PemaTh reoMeTpuuecKue 3a/1a41 ¢ UCIOIb30BaHUEM BEKTOPOB.

PackiiaabIBaTh BEKTOP M0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

Hcnob30BaTh CKASIPHOE TPOU3BEICHHE BEKTOPOB, BIBOJAMTH €r0 OCHOBHBIE CBOMCTBA.
BeI4uCcaATL CyMMY, Pa3HOCTb U CKAJIAPHOE NIPOU3BEIECHUE BEKTOPOB B KOOPIUHATAX.
IIpuMeHATH CKaIsIPHOE NPOU3BEACHHUE [Tl HAXOKIEHUS JJIMH U YIJIOB.

Hcnoab3oBaTh CBOHCTBA yriioBoro kod(hduimeHTa NpsMON MNpH pelIeHUuH 3ajad, s
ONPEACIICHUS PACIION0KEHUS MPSIMOIA.

IIpyMeHATs KOOPIMHATBI IIPU PEIICHUM TE€OMETPUYECKUX M IPAKTUYECKUX 3aaad, uis
MMOCTPOECHUSI MaTEMaTHUYECKUX MOJIENEeN pealbHbIX 33a]a4 («METO/I KOOPJIUHATY).
IToab30BaThHCS IS TOCTPOSHUSI U MCCIIEOBAHUH LIU(POBBIMU PECYPCAMHU.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS F€OMETPUH

IloBTOpEHME,
000011IeHME,
CHUCTEeMATHU3ALMS

[ToBTOpEeHE OCHOBHBIX TTOHSITUI H
MeTo10B KypcoB 7—10 kmaccos,
0000IIEHME U CHCTEMAaTH3aLHs]
3HAHUI.

OnepupoBarb mnoHATHAMM: ¢urypa, TOYKa, TMpsMasi, Yrojl, MHOIOYTOJIbHUK,
pPaBHOOEIPEHHBI M PABHOCTOPOHHMN TPEYroJbHHUKH, MPSIMOYTOJIBHBIH TpEyrojbHHUK,
MenraHa, OMCCEKTpUca U BBICOTA TPEYroJbHHKA, MapalljielorpaMM, poMO, MPsIMOYrOJIbHHUK,
KBaJpaT, TPAIEIHs; OKPY>KHOCTb, KacaTellbHasi; PAaBEHCTBO U 10A00Ue GUryp, TpeyroJbHUKOB;
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Tpeyronpauku. [lapannensHbie U
MEPICHANKYIISIPHBIE MPSIMBIE.
OKpyXHOCTb u KpYT.
['eomeTpuyeckue  IOCTPOCHMUS.
YTibl B OKpYKHOCTU. Brincanubie

U OIMCaHHbIE  OKPYKHOCTH
MHOIOYrojabHUKOB. Ilpsmas wu
OKPY’KHOCTBb.
UeTpIpEXyrobHUKU. Brincanusie
141 ONMCaHHbIE
YETBIPEX YT OJIbHUKHU.

Teopema Iludaropa u Hauana
TpUroHOMeTpuH. PemenneoOmux
TPEYTrOJIbHUKOB.

[IpaBuIbHBIE MHOTOYTOJBHHUKH.

[TpeoOpazoBanumst TIJIOCKOCTH.
JIBYOKEHUS. [TonoGwue.
Cummerpus. [Tmomans.
Brruncnenve TUTOINAACH.
[lnomanun 1OAOOHBIX  QUTYD.
JlekapTOBbI ~ KOOpAMHATHI  Ha
MIOCKOCTH.

Ha3Banmue OcHoOBHOe coiep:KaHue OcHOBHBIE BUIbI 1€ATEJIbHOCTH 00y4al0IIAXCS

pa3naesia (TeMbl)

Kypca

(kosHUecTBO

4acoB)

3HAHMI [Ipocreiimne FeOMETPUYCCKHUEIAPAIUIENLHOCTE U NEPIEHAMKYIAPHOCTh NPSAMBIX, YroJl MEXIY IPAMBIMU, CUMMETPUs

(10 v) burypsi u 150:¢ CBOICTBA.[OTHOCUTEIIBHO TOYKH U MPSAMOM; JJIMHA, PACCTOSHUE, BEJIMYMHA yIJa, IUIOMAb, IEPUMETP.
N3mepenue reomerpuueckuxMCnoIb30BaTh (POPMYJIBI: IEPUMETPA U IIOLIA M MHOTOYTOJIBHUKOB, IIHHBI OKPY)KHOCTH H
BEITHYMH. Ionan Kpyra, 00béma npsMoyrojbHOro Nnapaliiesienunesaa.

OHepI/IPOBaTL MOHATHUAMU: IPAMOYroJibHad CUCTCMa KOOpPAWHAT, BCKTOP; HCIIOJbB30BaTD
OTW IIOHATHUA JIA TPCACTABICHHUA HOAHHBIX W PCHICHUA 3aJjad, B TOM 4YHCIIC H3 APYTIUX|
y‘Ie6HLIX npeaMETOB.

Pematn 3aJa4YM Ha IIOBTOPCHHE OCHOBHBIX HOHHTHﬁ, HWIUIFOCTpAuIO CBsI3eH MCKIAY

[Pa3IMYHBIMHU YaCTSIMH Kypca.
Bri0upaTs MeTO 17151 PEIICHUS 3a/1a4H.
PemraTh 3aga4y U3 NOBCETHEBHOMN KU3HU.

BCKTOpBI Ha IJIOCKOCTH.

13meck MpECTABICHBI JIEMEHTHI COJIEpKaHUs Kypca, H3ydaBinecs B 5—~8 Kiaccax U TpeOyrolue moBTOpeHus, 0000meHus u cuctemaruzauu. OOpamarscst

K 3TOMY MaTepualy MOXHO B BUJI€ AKIICHTA HAa 3aBCPUIAIOIICM OTaIlc I/I3y‘IeHI/I$I919’pC3 9 knacca miIm pacnpeaciiaThb 10 COOTBETCTBYIOIIIUM TEMATUUCCKHUM



10 kJacc (He MeHee 68 4)

JlJInHA OKPYXKHOCTH
U IJIOMIAb KPyra.
Borunciaenne
nJioiajei

(16 q)

Uucno m m JMHA OKPYKHOCTH.
JInuHa TyTH OKPYXHOCTH.
Pannannas mepa yria.

[Tomans Kpyra ¥ €ro 3JIEeMEHTOB
(cexTopa u CEerMeHTa).
Boruncnenne miomaaeit  ¢uryp,
BKJIIOYAIOIIUX AJIEMEHTHI Kpyra

HasBanue OcHOBHOE co/iep:KaHue OcHOBHbIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA
pa3neJia (TeMbl)
Kypca
(koMUecTBO
4acoB)
lexapToB JlexapToBbl KOOpPAMHATBHI TOYEK (OCBAMBATh MOHATHE MPSIMOYTOJIbHON CHCTEMBI KOOPAMHAT, AEKAPTOBBIX KOOPAMHATTOUKH.
KOOPJAUHATHI Ha IIOCKOCTH. BbIBoaUTH ypaBHEHHE NPSIMONM U OKPY>KHOCTH.
ILIOCKOCTH YpaBHeHHe IPAMOH. YIIOBOH |Byijengre monueli Ksagpar Uls HAXOMKIEHHS LEHTpA M pajuyca OKPYKHOCTH MO €8
ko3 (ULIMEHT, TaHTeHC yria
(16 u) YPaBHECHHUIO.
HAKJIOHA,  NapajuleJibHbIE U P .
HepHEHANKYISPHBIE TPIMBIC. emiaTh 3aJa4YM HAa HAaxXOXICHUE TOYEK I[IEPECEUCHUSI MNPSIMBIX U OKPYKHOCTEH C
Y paBHeHHE OKpYXKHOCTH. |HOMOIIBIO METO/Ia KOOPJMHAT.
HaxoseHue KoopauHar Todek |[MCmoJb30BaTh CBOWMCTBA YIJIOBOrO KO(Q@UIMEHTa NpPAMOH IIpU pEelIEHHMU 3aj1ad, s
[CPECCUCHUSI  OKPY)KHOCTH M |OIPEAESICHUs PACIIONIOKEHUS IPSIMOM.
[IPSMOH. I[IpuMeHATh KOOpPJWHATHI MPU PENICHUU TEOMETPUYECKUX W MPAKTUUYECKUX 3ajiad, JJIs
MeTox KoOpZHHAT IIPH. peIeHAH MOCTPOCHUS MAaTEMATHUECKUX MOJIENeN peabHbIX 3a7a4 («METOl KOOPAMHATY).
reOMETPUYECKUX 3a]1a4. .
[Tosib30BaTHCSI 17151 TOCTPOCHUS U UCCIIEIOBAaHUHN IU(PPOBBIMH PECYPCAMH.
crionb3oBanne METOoJIa 3 .
KOODAMHAT B  mpakTHUeckux |SHAKOMHTLCSH C MCTOPHEH PasBUTHA [eOMETPHI
3a7a4ax
I[IpaBuiabHbIE [IpaBuibHBIE MHOTOYTrOJbHUKHPOPMYJIHPOBATH ONPEIECICHUE NPABUIBHBIX MHOIOYI'OJBHUKOB, HAXOAMTh UX DJIEMEHTHI.
MHOTOYIrOJIbHUKH. [BBIUHUCIIEHUE  UX s1eMeHTOB.[[10/1b30BATHCA TOHATHEM [UIMHBI OKPY>KHOCTH, BBEAEHHBIM C ITOMOIIBIO IMPABUIIBHBIX

MHOT'OYTOJIbHUKOB, ONPEAeATh YHACIIO T, JUINHY IyTH U PaMaHHYIO0 Mepy yIia.
IIpoBoaUTH NEpexo OT PaJHUaHHON MepbI yIia K rpadyCHON 1 HA00OPOT.

OnpenensaTs IOmManL Kpyra.

BoiBoauTh hopmyiibl (B rpalyCHON U paJlliaHHON Mepe) sl AJIMH YT, IIOMAAeCEKTOPOB
Y CErMEHTOB.

BbI4ucasTh IIOMAAN GUTYp, BKIIOYAIOIIUX YIEMEHTBI OKPY>KHOCTH (KpyTa).

HaxoauTh momagy B 3agadax pCaHLHOﬁ KHU3HHU.
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Ha3Banmue OcHoBHOe coiep:KaHue OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH
pa3aena (Tembl)
Kypca
(koHUecTBO
4acoB)
JIBMKEHH ST [ToHsATHE O IBMYKEHUUIUIOCKOCTH. [Pa3ompaTs npuMepbl, WIDTFOCTPUPYIOIIUE MOHATHS IBUKCHHUS, IICHTPOB U OCCHCUMMETPHH.
IJTIOCKOCTH [lapasnienbHbId HEPEHOC, | MDopMyTHPOBATH ONPEAECIEHUS MAPAIIIETBHOIO IEPEHOCA, IOBOPOTA U OCEBOMCUMMETPHH.
(10w noBOpoT M cummeTpus. Ocu 1 BBIBOAMTH UX CBOWCTBA, HAXOAMTH HEMOABI)KHBIE TOUKH.
[ICHTPbI CHMMETPHH. . .
lpocteiimme  mpuvenenns B HaxoauTh LIEHTPBI 1 OCH CIiI’MMeTpHI/I npocTermmx Guryp.
bemermy 3aau, IpuMeHATH MapayIeIbHbBIA MIEPEHOC U CUMMETPHIO NP PEUICHUH I'€OMETPUYECKUX 3ajay
(pa3bupathb MpUMEpHI).
M cnoab30BaTh Ui TOCTPOSHUS U UCCIICIOBAHUM IU(PPOBBIE PECYPCHI
[loBTOpEHHE, [ToBTOpEHHE OCHOBHBIX MOHATHI |OmepupoBaTh NOHSATHSAMH: (urypa, To4ka, MpsMas, Yroi, MHOIOYIOJbHUK,
0000meHue, u  MeTomoB KypcoB /—10 |paBHOOENpEHHBI M pPaBHOCTOPOHHUHM TpPEYrOJbHHUKH, TPSMOYTOJBHBIH TPEYTOJIbHUK,
CHCTeI‘ngaH“ﬂ KJIACCOB, 00o00IeHne ¥ |MeauaHa, OMCCEKTPUCA U BBICOTA TPEYrOJIbHUKA, TTAPAJIIENOrPaMM, pOMO, TIPSIMOYTOJIBHHUK,
3; :31 Huu CHCTeMaTH3aLus 3HaHMH. [KBaJpaT, Tpamenus; OKPYKHOCTh, KacaTelbHas; pPaBEeHCTBO U mojodue ¢uryp,
(26 [Ipocreiime  reoOMeTpUYECKHE [TPEYTOJBHUKOB; MapaIeIbHOCTh U MEPIECHINKYIIPHOCTD MPSIMBIX, YTOJI MEXIy NPSIMBIMH,
¢uryppl W HX  CBOWCTBA. |CHMMETpPHUS OTHOCHTEIIFHO TOYKH U MPSIMOI; AJIMHA, PACCTOSIHUE, BETMUMHA YTJIa, TUIOIIA/b,
M3mepenne TFE€OMETPUYCCKUX |[IEPUMETP.
BeTMYMH. TpeyroJbHUKH. Hcnonb3oBaTh GopMyIbl: IEpUMETPA U IUIONIAM MHOTOYTOJIBHUKOB, [UTMHBI OKPYKHOCTH
[NapamiensHbie W TUTOIA/IN KpyTa, 00bEMa MPSMOYTOIBHOTO NapaljieNeHIe/a.
IEPIICHANKYJIAPHBIC NPAMBIC. OnepupoBaTh NOHATHAMM: IIPSIMOYTOJIbHAS CHCTEMA KOOPIUHAT, BEKTOP; MCI0JIb30BATH
OKpyXHOCTb 51 KpYT.
OTH TIOHSATHS Ul TPEACTAaBICHHS JAHHBIX M PEIICHUs 3a7ad, B TOM YHCJIE M3 JPYTHX
['eomMeTpuyeCKHE  TOCTPOECHUS. VueGHBIX TPEIMETOB.
YTJIbl B OKPY/KHOCTH. PemiaTh 3a1a4M Ha [OBTOPEHHE OCHOBHBIX TOHATHI, WILTIOCTPAIMIO CBS3EH MEXKY)
BrvcanHble M OMHMCAHHBIE |nasyyyppivy yacTsiMu Kypca. BEIGHPATH METOJ /1S pEleH s 3a/adu.

2 3mecy TpeCTaBIICHBI DJIEMEHTHI CO/IepKaHus Kypca, n3ydaBmuecs B 5—10 kmaccax u TpeOyromue moBTOpEHUs, 000OIIEHNSI B CHCTEMAaTH3aIUH.
OOpammaTbcst K 3TOMY MaTepualy MOKHO B BHJE aKIEHTa Ha 3aBeplIalolieM dsTare u3ydeHus kypca 10 kiacca wim pacnpenensits o
COOTBETCTBYIOIIUM TEMaTHUECKUM pa3jiesiaM, U3y4aeMbIM B T€UCHHE yqe6Hor09rgoz[a.



Ha3Banmue
pa3aena (Tembl)
Kypca
(koHUecTBO
4aC0B)

OcHoBHOe coiep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

OKPY’KHOCTU MHOT'OYTOJIbHUKOB.
[Tpsamas u OKPY>KHOCTb.
UeTpipéxyroibHUKH. Brincanueie
17 OIMCaHHbIE
YEeTBIPEXYTOJIbHUKH.

Teopema Iludaropa u Haugama
TpUroHOMeTpHH. Perenneooumx

TPEYTOJIHHUKOB.

[IpaBUIIbHBIE MHOTOYTOJbHHUKH.
[TpeoOpaszoBanus IJIOCKOCTH.
JIBroKeHUS. ITomoOue.
CummeTpus. ITnomans.
Brraucienne IIomaaei.

[lmomanu 1omOOHBIX  GuUryp.
/lexapToBBl ~ KOOpAMHATBI  Ha
[1JIOCKOCTH. Bexkrops! Ha
[JI0CKOCTH

PernaTh 3aaa4u U3 IOBCEHEBHON YKU3HU.

[Ipu pazpaboTke paboueil mMporpaMMbl B TEMAaTHYECKOM IIJIAHUPOBAHMM JOJDKHBI OBITh YUYTE€HBI BO3MOXKHOCTH HCIIOJIb30BAHMS
IEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SIBISIONMIUXCS Y4EOHO-METOIUYECKUMH MaTepuajgamMu (MyJIbTUMEIUNHBIC
MPOTPaMMBbl, SJIEKTPOHHbIE YYCOHUKH M 3aJJaUHHUKH, DJEKTPOHHBIE OMOIMOTEKU, BUPTYaJbHBIC JTA0OPATOPUU, UTPOBBIEC MPOTPAMMBI,
KOJUICKIIMM IU(PPOBBIX 00pa3oBaTEbHBIX PECYPCOB), HCMOJIB3YEMBIMU [JIsi OOydeHHss M BoOcmuTaHusi oOydaronuxcsi ¢ PAC,

MIPE/ICTABIICHHBIMU B AJIEKTPOHHOM (IIU(PPOBOM) BHJIC M peasM3yOmuUMu auaaktudeckue BozmoxkHoctu UMKT, comepskanne KOTOPBIX

COOTBCTCTBYCT 3aKOHOAATCILCTBY 00 06paSOBaHI/II/I.
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OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

8 - 10 KUIIACCBI

Henan uzyyeHusi yueOHOro Kypca

B coBpemeHHOM IUPPOBOM MUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTD, KaK C TOYKHU 3PEHUS MPAKTUYCCKUX TPUIOKCHHM, TaK
U UX POJH B 00pa30BaHUM, HEOOXOAMMOM KaKJI0MY 4esioBeKy. Bo3pacraer uncio
npodeccuii, npu OBIaJCHUH KOTOPBIMH TpeOyeTcst Xopolias 6a3oBas MOATOTOBKA
B 00JIaCTH BEPOSATHOCTH U CTATUCTUKH, TaKas TIOATOTOBKA BaKHA TSI TTPOIOJKCHHUS
o0pa3oBaHus U JUIsl YCIIEUTHOM MpodheCcCHOHANIBHON Kapbephl.

Kaxnprii 9emoBek MOCTOSHHO NMPUHUMAET PEIICHHUS Ha OCHOBE MMEIOIINXCS
Yy HETO JIaHHBIX. A 1711 000CHOBAaHHOTO MPUHATHS PEIICHHS B YCIOBUAXHEI0CTATKA
WM U30bITKa WHGOPMAIIMU HEOOXOIUMO, B TOM YHUCJIE XOPOIIO c(hOPMUPOBAHHOE
BEPOSTHOCTHOE W CTATUCTHYECKOE MBIITUICHHE.

NMeHHO T1O03TOMYy OCTpO BCTaja HEOOXOJUMOCTh c(opMuUpOBaTh Y
oOy4aroruxcst GyHKIIMOHATBHYIO TPAMOTHOCTb, BKIIIOUAIOIIYIO B Ce0sl B KaUueCTBE
HEOTHEMJIEMON  COCTABIISIIONIEH  yYMEHHE  BOCIPUHUMATH W KPUTHYECKH
aHAJIM3UPOBATh MH(OPMAIUIO, MPEICTABICHHYIO B pa3IMYHbIX (hOpMax, MOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTHUX pPEATbHBIX TPOIECCOB M 3aBUCHUMOCTEH,
IPOU3BOJIUTH MPOCTEHIINE BEPOATHOCTHBIE PACUEThI. 3HAKOMCTBO C OCHOBHBIMU
IpUHIIMIAMU cO0pa, aHAIKM3a U TIPEICTABICHUS JAaHHBIX U3 PA3JINYHBIX Chep KU3HU
00111ecTBa U TOCyAapCTBa MPUOOIIAET 00yUYaIOIIMXCS K 00IIECTBEHHBIMUHTEPECAM.
N3yuenne oCHOB KOMOWHATOPUKH Pa3BUBACT HABBIKM OpPTaHM3AIlMU Tepedopa u
nojicuéTa Ynciia BAPUAHTOB, B TOM YHCIIC, B IPHKJIAJHBIX 3a7adax. 3HAKOMCTBO C
OCHOBaMH Teopuud rpadoB co3maéT MaremaTuyeckuil QyHIaMEHT  Jis
dbopMupoBaHU KOMIETSHITNI B 00J1acTH HHPOPMATUKH U ITU(POBBIX TEXHOJIOTHH.
[ToMmuMoO »3TOro, MpPU H3YYEHWH CTATHCTHKH W BEPOSTHOCTH OOOTAIIAIOTCS
MIPEACTABJICHUS] y4YalIUXCsl O COBPEMEHHOW KapTHHE MHpa U METOoAaX €ro

HCcCiacaoBaHusl, (bOpMI/IpyeTCH IMOHUMAHHC POJIM CTATUCTUKM KaK HCTOYHHKA
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COLIMAJIbHO 3HAYMMOW HMH(pOPMALIMM U 3aKJIAJIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOIO
MBIIICHUS.

B cooTBeTcTBUM C JaHHBIMH IEISIMH B CTPYKTYpPE MPOrpaMMbl Y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTUKA» OCHOBHOW IIKOJBI BBIAEIEHBI CIEIYIOLINE
coaepkaTelibHO-MeToanueckre muHun: «lIpencrapienne NaHHBIX U ONUCATENbHAS
CTaTUCTHKa»; «BeposTHOCTHY; «DneMeHThl KOMOMHATOpUKW»; «BBeaeHue B
TeopuIo rpadoB.

Conepxanue nuHuu «lIpeacrapieHue TaHHBIX U ONUCATENIbHAS CTATUCTUKA
CIIY’KUT OCHOBOM 7151 (pOPMHUPOBAHUS HABBIKOB PaOOTHI ¢ HHGOPMAIIMEH: OT YTEHUS
Y MHTEpIpeTanuu MH(pOopMalnu, NpeCTaBICHHON BTAa0IUIAX, HA JUarpamMMmax u
rpagukax g0 cOopa, NPEACTABICHHUS W aHadu3a JAHHBIX C HCIOJIb30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTHUK CpPEIAHMX W pacceuBaHusi. Paboras ¢ JaHHBIMH,
oOyyaromuecs: ydarcsi CUUThIBATh W HWHTEPIPETUPOBATH JIaHHBIC, BBIJBUTATH,
apryMEHTHUPOBaTh M KPUTHUKOBATh MPOCTEWIINE THUIIOTE3bl, Pa3MBIIUIATh Haj
dakTopamu, BBI3BIBAIOIIUMHU HW3MEHYMBOCTh, W OIICHMBATh HMX BIUSHUE Ha
paccMaTpyUBaeMbl€ BETUYUHBI U TIPOLIECCHI.

NHaTynTHBHOE NPEACTaBICHUE O CIYYalHOM M3MEHUYMBOCTH, UCCIICIOBAHUE
3aKOHOMEPHOCTEW W TEHICHIIMH CTAHOBUTCA MOTHUBUPYIOIIEH OCHOBOM JUIA
M3yYECHUs TEOPUHM BEPOSTHOCTEN. bOmbIlIoe 3HaUEHHUE 3[1€Ch UMEIOT MPAKTUYECKUE
3a/1aHus1, B YACTHOCTH OMBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMHU.

[TonsTHe BEPOSTHOCTH BBOAMTCS KaK Mepa MpaBIONOAOOUs CIydaitHOTO
coObrtusi. [lpm m3ydeHun kypca oOydaroniuecss 3HAKOMATCS C MPOCTEHIIUMHU
METOJaMU  BBIYUCJICHUS BEPOATHOCTEM B CIyYallHBIX OKCIEPUMEHTaxX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HUCXOJIaMH, BEPOSITHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMH CTaBUTh W pemIaTh Oojiee CIOXKHBIE 3amadd. B Kypc BxoasT
HayaJdbHbIE TIPEACTABJICHUSI O CIy4alHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTePUCTHUKAX.

Taxoke B paMKax 3TOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO O0YJarOITUXCS C
MHO»ECTBaMU M OCHOBHBIMHU OTEpAIMSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEpHl IPUMEHEHUS Il PELICHUs 3a/lad, a TaK¥Ke MCHOJIb30BAaHUSI B JIPYTHX
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MAaTeMaTUYCCKUX KypCaX U y‘l€6HBIX npeamMeTax.

MecTo yueOHOTro Kypca B y4eOHOM IJIaHe
B 8-10 kmaccax uzyvaercsi Kypc «BeposiTHOCTh U CTaTHUCTHKA», B KOTOPbII
BXOIAT paznensl: «lIpeacTaBieHne JaHHBIX W ONMCATENIbHAs CTATUCTHKAY;
«BeposgaTtHocThY; «neMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.
Ha uzydenue nannoro xkypca oTBoauT 1 yueOHBIN yac B HEENO0 B TEUCHHE

KaXk7oro roja ooy4yenusi, Bcero 102 yuebHbIx yaca.

Coaepxanue yueOHOro Kypca (1mo rogam 00y4eHus)

8 ki1acc

[IpeacraBnenuie JaHHBIX B BUJIE TaOJIUII, AUarpaMM, rpadukoB. 3arnoaHeHUe
Ta0JIUI, YTEHHWE U TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHe rpamKoB peanbHbIX IpoueccoB. M3pneuenne nudopmanum u3
JMarpaMM U TaOJINIL, UCTIOJIH30BAHUE U MHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpelHee apu(pMETUYECKOe, MeIHaHa, pa3Max,
HamOOJbIIICE W HaWMEHbIIIEe 3HA4YCHHs HAOOpa YHUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIil SKCTIEpUMEHT (ONBIT) U Ciy4yailHoe coObiTue. BeposTHOCTh U
gacToTa. Pojib MaJIOBEPOSITHBIX U MPAKTHYECKU JJOCTOBEPHBIX COOBITHI B MPUPOJIE
1 B oO1ecTBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepumHa, pedpo. Crenenb BepmmHbl. Yucno pédep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBs3HocTH rpada. -llemm u muxmel. [yt B
rpadax. O06xon rpada (dinepoB nyth). IlpeacraBienne 06 OpUEHTHUPOBAHHOM
rpade. Pemenue 3amauc momortsto rpados.

9 kaace

[IpencraBnenre JaHHBIX B BUIEC TAOJIHII, JUArpaMM, TpaduKos.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOJMHOXECTBO. Omnepauun Hax
MHOECTBaMU: 00BEIMHEHHE, TIepeceueHne, qonoaHenue. CBoMCTBa omnepaiuii Haj

MHOKCCTBaAMHU: NEPEMECCTUTCIIBHOC, COUYCTaTCIBbHOC, pacnpeacinuTCIbHOC,
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BKIIOUeHMs. Mcmonb3oBaHue TrpadUyecKkoro MPEICTaBICHUS MHOMXKECTB IS
ONMCAaHUS PEATIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a4a4.

N3mepeHne paccenBaHMs JaHHBIX. J(Mcnepcus M CTaHAAPTHOE OTKJIOHEHHE

YHUCJIOBBIX HA00POB. JlnarpamMmma paccerBaHusI.

DOneMeHTapHble COObITHUA ciaydailHoro ombita. CrydaiiHble COOBITHS.
BepositHocTrt  coObiTuii. OMNBITBI ¢ PaBHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMHU
coObrtusiMu. CiydaiiHbiil BRIOOp. CBSI3h MEKIYy MATOBEPOSITHBIMUA U TTPAKTUYCCKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOWMCTBA [JE€PEBHEB: E€IUHCTBEHHOCTh IYTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBS3b MEXKIY YMCIOM BeplIMH U uucioMm pe&odep. Ilpasuio
YMHOXEHHUs. Penienne 3a1a4 ¢ noMoIIpto rpagos.

[IpotuBononoxHueie coObiTus. [uarpamma Oitnepa. OObeauHeHUE U
nepeceueHue  coObiThii. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOATHOCTEW. YCIIOBHAas BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucumbie
coObrTusi. IlpencraBneHue sSKcrepUMEHTa B BHjE JepeBa. PereHue 3amady Ha
HaX0XJICHHUE BEPOSITHOCTEW C IMOMOIIBID JEPEBA CIYYalHOTO JKCIEPUMEHTA,
nuarpamm Jiiepa.

10 knacc

[IpencraBienre JaHHBIX B BHUAE TaONul, JAuarpamMM, TIpaduUKoB,
MHTEpIIpeTalus JaHHbIX. YTeHHE U NMOCTPOEHUE TaOIHIl, TUuarpaMm, rpaduKoB Mo
pEAIbHBIM JaHHBIM.

ITepectanoBku u pakropuan. Coueranus U 4UCIO coueTaHuil. TpeyroibHUK
ITackans. Pemenne 3a1a4 ¢ MCIIOIB30BaHUEM KOMOMHATOPHKH.

['eomerpuyeckas BeposiTHOCTh. CiydaiiHbIA BBIOOp TOYKM W3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'M OKPYKHOCTH.

UcnbiTanne. Ycnex u Heynada. Cepusi MCOBITAaHUN 10 MEPBOrO ycrexa.
Cepusi ucnbiTanuii bepHyiu. BeposTHOCTH COOBITHMII B CEepUU  HUCIBITAHUN
bepuymm.

CnydaiiHasg BelMYMHA W paclpeesieHue BeposiTHOCTeW. MaremaTudyeckoe
oxuaanue W gucnepcus. I[lpumepsl MaTreMaTHYECKOro  OXUIAHUS — Kak
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TEOPETUYECKOI0 CPEIHEr0 3HA4YEeHMs BEJIWYMHBI. MaTeMaThyeckoe OXKUJaHUE U
JTUCTIEPCHS] CTyYalHOM BETUYHHBI «YUCIIO YCIIEXOB B CEPUU UCTIBITaHUN bepHymny.
[Tonsatue o 3akoHe OonbIIMX yncen. M3mepennue BeposSTHOCTENH ¢ TOMOIIBIO

yacToT. PoJIb ¥ 3HaUeHUE 3aK0HAa OOJIBIITNUX YHCET B npuponc u O6HleCTBC.

Ilnanupyemblie npeaMeTHbIE Pe3yJbTATHI 0CBOCHUSN Pado4eil MporpaMMbl
Kypca
(o rogam 00y4YeHus)
[IpenMeTHbIe pe3ylbTaThl OCBOCHUS Kypca «BeposaTHOCTh U CTaTUCTHUKA» B
8-10 kimaccax xapaKTepu3yrTCs CICTYIONTUMA YMECHUSIMU.

8 kiacc

Yurare mHbOpMAIMIO, TPEACTABICHHYIO B TaOJIUIAX, Ha JWarpaMMax;
MPEACTABIIATh JTaHHBIE B BHJIC TaONHI, CTPOWTH JHArpaMMbl (CTOJIOUKOBBIC
(cronbuatkie) U KpyroBbie) IO MacCHUBaM 3HAYCHUH.

OnuceiBaTh W HMHTEPIPETUPOBATH pEATbHBIC YUCIOBBIE JIAHHBIE,
MIPE/ICTAaBJICHHBIC B TAOJIMIIAX, HA TUarpaMmax, rpadukax.

Hcrnonb3oBaTh AJis OMMCAHUS JAHHBIX CTATUCTUYECKUE XaPAKTEPUCTUKHU:
cpenHee apudmeTnueckoe, MenuaHa, HauOoJbIlIee W HAMMEHBIIEE 3HAUCHUS,
pa3mMax.

NmeTp mipeacraBieHHE O CIy4alHOW WM3MEHUYMBOCTH HA IMPUMEpPAxX LEH,
(GU3MYECKUX BEIMYHMH, aHTPOTIOMETPUUCCKUX JTaHHBIX; UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

9 kaace

N3BnekaTs U mpeoOpa3oBbIBaTh WH(OOPMAITUIO, TIPEACTABICHHYIO B BHUJC
TabnuIl, TuarpaMm, rpaduKoB; MPEJACTABIATH JaHHBIC B BUJIE TaOJHII, THArPaMM,
rpaduKos.

OnuceIBaTh JaHHBIC C MIOMOIIBIO CTATUCTUYECKHUX IMOKA3aTENCH: CPEIHUX
3HAUYCHUN U MEp paccerBaHus (pa3max, TUCIIEPCUs U CTaHIAPTHOE OTKIOHEHUE).
HaxonuTh 94acTOThI YHUCIOBBIX 3HAYCHUH M YaCTOTHI COOBITHI, B TOM YHCIIE TIO

pe3ynbTaTaMm u3MepeHui 1 HaOJI0ICHU.
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HaxonuTth BEpOATHOCTH CITydalHbIX COOBITHH B OIbITaX, 3HAsi BEPOSITHOCTU
AJIIEMEHTApHBIX COOBITHM, B TOM 4YHCIIE B OINBITAX C PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITHUSMHU.

Hcnonb3oBaTh rpaduyueckre MOACHIU: JEPEBO CIYyYalHOTO SKCIEPUMEHTA,
IyarpaMMbl Diljiepa, YuciaoBas npsimasi.

OnepupoBaTh MOHATUSIMHU: MHOMXKECTBO, IOJAMHOXKECTBO; BBIIIOJIHATH
olepalvyd HaJl MHOXECTBaMH: OOBEAMHEHUE, IIEpPeceueHue, JIOMOJIHEHUE;
IIEPEYUCIATD FJIEMEHTHI MHOXKECTB; IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp30BaTh rpapuueckoe MpeAcTaBI€HUE MHOXKECTB U CBSI3€H MEXIY
HUMM JJIs1 OIIMCAHUS MPOLIECCOB U SABJIEHUM, B TOM YMCIJIE IIPU PEIICHUU 3a7a4 U3
JIPYTUX Y4€OHBIX TPEAMETOB U KYPCOB.

10 knacc

W3Bnekatp M mpeoOpa3oBbIBaTh HMHPOPMALIUIO, MPEACTABICHHYIO B
pPa3IMYHBIX UCTOYHHKAX B BHUJE TaOJUIl, Juarpamm, rpadukoB; MPEACTABISTH
JaHHBIE B BUJE TaOJIUL], 1Uarpamm, rpa)ukoB.

Pemate 3amaun OpraHu3oBaHHBIM IEPEOOPOM BAPUAHTOB, a TAKKE C
UCITIOJIb30BAaHNEM KOMOWHATOPHBIX MPABIII U METOJIOB.

Hcnonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKHU 11 MAaCCUBOB YHMCIIOBBIX
JTAHHBIX, B TOM YUCJIE CPEHUE 3HAYECHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHUI U YACTOTHI COOBITHSI, B TOM YHUCJIE MOJIb3YSICh
pe3yabTaTaMu NPOBEAEHHBIX U3MEPEHUIN 1 HAOIIOACHUH.

HaxonuTth BEpOSITHOCTH CITyYaiiHBIX COOBITHI B MU3yUYE€HHBIX OIBITaX, BTOM
YHUCJIE B OMNBbITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSIX
VCIBITAaHUU JI0 TIEPBOTrO YCIIEXA, B CEPUAX UCIBITAaHUN bepHyIu.

NmeTp mpeacraBieHUe O CIIyYalWHOM BEJIMYMHE W O PACIHpElCIICHUU
BEPOSITHOCTEN.

NMmetp mpencTaBieHre O 3aKOHE OOJBIIMMX YHCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYalHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCET

B IIPUPOJIE U OOIIECTBE.
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TemaTudeckoe IVIaHUPOBaHUE Y4eOHOr0 Kypca (1o rogam o0y4yeHust)

8 kJuacc (He meHee 34 u)

HasBanmue
pa3zaesa (Tembl)
(KoIMYeCTBO OcHoOBHOe co/iep:KaHue XapakTepucTHKA 1eATeJbHOCTH 00y4aromuxcsi
4acoB)
IIpencrasienue [IpencraBnenue JTAHHBIX B |OcBanBaTh cnoco0bl IPEICTABIECHNS CTATUCTUUYECKUX JaHHBIX M YHUCIOBBIX MAacCHBOB C
TAHHBIX TadJInLAX. [TpakTHyeckue [HOMOIIBI0 TaOJIHMIl M JAWAarpaMM C MCIIOJIb30BAaHHEM aKTYaJbHBIX W BaKHBIX JIaHHBIX
(7 9) BBIUUCICHUSI 1O  TaOJIM4YHBIM [(AeMorpaduyeckre AaHHbIEe, MPOU3BOACTBO IMPOMBIIUICHHON U CEIbCKOXO35iCTBEHHOMN
JTAaHHBIM. W3Bneuenue U [TPOAYKLIMH, OOLIECTBEHHBIE U TPUPOIHBIC SBICHUS).
WHTEPIIPETALNS TabanuHbIX [M3y4aTh MeTOoabl pabOThl C TAOJMYHBIMU M I'padMUeCKUMU MPEICTABICHUSIMH JaHHBIX C
naHHbIX. IlpakTtuyeckas pa0ota|momouIbio HH(POBBIX PECYPCOB B X0/1€ MPAKTHYECKUX PabOT.
«Ta0muieny.
['paduueckoe IIpe/ICTaBICHHE
TaHHBIX B BHJE  KPYIOBBIX,
CTOJIOMKOBBIX (cros64aThIX)
nuarpaMM. UTeHue u MocTpoeHue
uarpamm. [Tpumepsl
nemMorpagpuuecKux Jyarpamm.
[TpakTrueckas pabota
«/ImarpammeD)
OnucarejbHas UucnoBele  Habopel.  CpenHeeOcBamBaTh MOHATHSA. YKUCIOBOM HAaOOp, Mepa LIEHTPAIbHON TEHACHIMU (Mepa IIeHTpa), B
CTATHCTHUKA apudmeTuyecKoe. TOM YHCIIE CpeiHee apudMeTndeckoe, MeHaHa.
(84) Menuana  yucioBoro  Habopa.OnMchbIBATH CTATUCTHYECKHUE JIAaHHBIE C TIOMOIIBIO CPETHEr0 apu(METHUECKOTO UMEINaHBI.
Y CTONYMBOCTh MEIUAHBI. Pemars 3amaun.
[Ipaktuyeckas pabora «Cpennue3ydyaTh CBOiiCTBa CpeIHUX, B TOM YHCIE C TOMOIIBIO IU(PPOBBIX PECYpPCOB, B XOJE
3HAUEHUS Y. [PAKTUYECKUX PadoT.
Haubonbmee u = HauMeHblneeOcBaMBATh MOHATHS. HauOOJIbIIEe U HAUMEHbILIEE 3HAUYCHHSI YUCIOBOI'O MAacCHBa,pa3Max.
3HayeHus 4YuciaoBoro  Habopa.PemaTs 3agaum Ha BHIOOP criocoba onucaHus JaHHBIX B COOTBETCTBUU C MPHUPOIONaHHBIX
Pa3zmax. U LEJIAMH UCCIIEIOBaHMS
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Ha3zBpanue
pasnaesa (TemMbl)

(ko 1M4ecTBO OcHoBHOE co/iep:KaHue XapakTepucTHKA 1eATeJbHOCTH 00y4aromuxcsi

4acoB)

Cayuaiinas Cnyuaiinas M3MEHYUBOCTH (OcBaMBaTh NOHSTHSA. YacTOTa 3HAUYEHWHW B MAcCHUBE [aHHBIX, TPYNIHUPOBKA JaHHbIX,

U3MEHYMBOCTH (mpumepsl). YacTtoTa 3HaYeHU B [FUCTOrpamma.

(6 u) MaccuBe JaHHbIX. ['pynnupoBka. (CTPOMTH U AHAJIM3HPOBATH THCTOrPaMMbl, HOAOMPATH OAXOAIIMN 1Iar TPYHIIUPOBKH.
['mcrorpaMmpL. OcBauBaTh Tpauueckue MNpPEACTABICHUS pa3HbIX BHUJOB CIy4yallHON H3MEHYMBOCTH, B
[IpaxTnyeckas paboTa |rowm wmcite ¢ MOMOIIBIO H(POBEIX PECYPCOB, B XOJIE MPAKTHIECKOil paGoTEI
«CrnyuyaiiHas U3MEHYHBOCTb)

BBenenue B ['pad, BEpUINHA, pebpo. |OcBauBaTh moHsATHA. Tpad, BepmuHa rpada, pedbpo rpada, cTeneHb (BaJEHTHOCTb

Teopuio rpagos [IpencraBnenue 3ajjaun C [BEpIIMHBI), LIETIb U UK.

(49) nomonipto  rpada.  Crenens (OcBamBaTh MOHSITHUS: YTh B rpade, SUIEpoB MyTh, 00X0/ rpada, OpueHTUPOBAHHBIIH rpad.

(BaJIeHTHOCTB) BepHIMHBI. Yucio
pébep W CcyMMmapHas CTENeHb
BepuinH. Llens m nukn. Ilyts B
rpade.
cBsizHOCTU Tpada. O6xon rpada
(stinepoB myThb). [IpencraBienue
00 OpHEHTHPOBAHHBIX Tpadax

[IpencraBnenue 0

PemaTth 3a1a4u Ha MMOUCK CyMMBI CTETIeHEH BepiinH rpada, Ha mouck ooxoxaa rpada, Ha
[MONCK MyTEi B OpPUEHTHPOBAHHBIX rpadax.

OcBauBaTh cnoco0bl IpEACTaBIEHUS 3a7ady U3 Kypca aiaredpbl, reOMETpUH, TEOpuu
BEPOSITHOCTEH, JPYTrUX MPEAMETOB C MOMOIIBI0 TpadoB (KapThl, CXEMbI, HIEKTPUUCCKUE
11enH, (yHKIIMOHAJIbHBIE COOTBETCTBUS) HA IPUMEPax.

BeposiTHOCTB M

CrnyyaliHbId ONBIT U ClyyaliHOE

OcBauBaTh NOHATHSA. CIy4YailHBIH OMNBIT M CiIy4ailHOE COOBITHE, MaJlOBEPOSITHOE U

yacrora coObiTHe.  BeposaTHOCTb U |[IpaKTHUYECKU JOCTOBEPHOE COOBITHE.
CJAYYAHHOI 0 4acroTa COOBITHSL. Ponp [M3ywaTh 3HaYMMOCTh MaJOBEPOSITHBIX COOBITUH B NPUPOJE M OOILIECTBE Ha Ba)KHBIX
cOOBITHA MaJIOBEPOATHBIX M IMPaKTUYECKH [[IpUMepax (aBapuu, HECUACTHBIE CIy4yau, 3allUTa MEepCOHAIBLHON MHpOpMaINH, nepeaaya
(4 ) TOCTOBEPHBIX COOBITHIA B |TaHHBIX).
npupoze u B obmectBe. Monera [M3y4aTh pojib KJIACCHUECKHX BEPOSTHOCTHBIX MoJeled (MOHeTa, WrpajbHas KOCTb) B
U UrpajbHas KOCTb B TEOPHM (TEOPUU BEPOSTHOCTEH.
BEPOATHOCTEM. Ha6monaTh U M3y4aTh 4acTOTy COOBITUH B MPOCTBIX SKCHEPUMEHTaX, B TOM YHCIE C
[TpakTrueckas pabora «Yacrora [MOMOILIBI0 HU(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKON pabOThI
BBIMA/ICHUS OpJia
O0600menne, [IpencraBnenue naHHbIX. (IIOBTOPATH N3y4eHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.
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Ha3zBanmue

pasnaesa (TemMbl)
OcHoBHOE co/iep:KaHue XapakTepucTHKA 1eATeJbHOCTH 00y4aromuxcsi

(kosTMYeCcTBO

4acoB)

KOHTPOJIb OnucarenpHas cTaTHcTUKa. [PemiaTp 3aJauyM Ha TPEACTaBICHHE W OINUCAHUE JAHHBIX C MOMOUIBI0 H3YYEHHBIX
59 BeposTHOCTB ClIy4aiiHOro [xapakrtepuctuk. OOcy:KaaThb TNpPUMepbI CIY4YalHBIX COOBITUH, MAaJOBEPOATHBIX H

COOBITHS MPAaKTUYECKH JOCTOBEPHBIX CIIyYaHBIX COOBITHI, X POJIM B IPUPOJIE U KU3HH YETIOBEKA
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9 kuaacc (He MeHee 34 4)

Ha3zBanue
pa3zaesa (Tembl)

OcHoBHOE coiep:KaHue

XapakTepucTHKA 1eATeJIbHOCTH 00y4aromuxcsi

(kosIHYeCcTBO
4acoB)
IloBTOpEHME [IpencraBienue naHHbIX. |(IIOBTOPATH M3y4yeHHOE U BBICTPAUBATH CUCTEMY 3HAHMIA.
Kypca 8 kJjacca OnucarenbHas craTucTuka. [PemiaTp 3agauM Ha MPEJACTAaBICHUE M OINHUCAHME JAHHBIX C IIOMOIIBK H3Y4YEHHBIX
(4 ) Crnyuaiinas U3MEHYMBOCTh. [XapPAKTEPUCTHK.
Cpeanue uyucioBoro Habopa. [Pemarb 3agaum Ha INpeACTaBICHUE TPYNINUPOBAHHBIX JAAHHBIX M ONUCAHUE CIIy4alHOMN
Crnydaiinbie COOBITHS. |[M3MEHYHBOCTH.
BepositHocTn u 9acTOThl. |PemiaTh 3aJa4mM Ha ONpPENCICHUE YaCTOThI CIIYYaHBIX COOBITUH, 00CYXICHUE TTPUMEPOB

Kiaccuyeckue wmojaenu Teopuu
BEPOSTHOCTEH: MOHETA u

HUrpajibHasd KOCTb

CHy‘IﬂﬁHHX CO6LITPII>1, MaJIOBEPOATHBIX U ITPAKTHUYCCKH JOCTOBCPHLBIX CJIy‘IaI;’IHLIX CO6BITHﬁ,
X pOJIK B IpUPOAC U KU3HH YCIIOBCKA

OnucarenbHas OTKJIOHEHHS. Hucnepcusi (OcBauBaTh MOHATHA: JHCIEPCUS M CTAaHAAPTHOE OTKIOHEHHWE, WCIIOIB30BaTh OTH|
CTaTHCTHKA. q1CII0BOro Habopa.CTaHIapTHOE [XapaKTEPUCTHUKHU /IS ONMCAHUS PACCEMBAHUS TaHHBIX.
PaccenBanue OTKJIOHEHHE YHCIOBOTO Habopa. [BplABHUraTh rumore3bl 00 OTCYTCTBHU WIIM HAJIMUUH CBSI3H O AHarpaMMaM PacCEHBAHMUS.
MaHHBIX JlmarpaMMBbl paccerMBaHUs CTpouTh IHarpaMMbl PacCeMBaHUS 10 WMEIOIIMMCS JaHHBIM, B TOM YHUCIIE C TIOMOIIBIO
(4 9) KOMITBIOTEpa
MHoxkecTBa MHokecTBO, OJIMHOXeCTBO. (OCBaMBATh MOHATHS . MHOXECTBO, DJIEMEHT MHOXKECTBA, TOJIMHOKECTBO.
(49) Omnepany HaJ MHOXECTBaMU: |[BBINOJIHATH ONepaluM HaJl MHOXKECTBAMU: 00beMHEHHE, TIepeCeUeHHE, T0TIOTHEHHE.
00beMHEHNE, nepecedeHne, [Mcmoab3oBaTh CBOMCTBA: TEPEMECTHUTENBHOE, COUYETATENIbHOE, pacIpeAeIuTeNbHOE,
TTONIOJTHEHHE. BKITIOYCHHSI.
CpoiicTBa ornepanui HaJ [Mcmosib30BaTh rpaduyeckoe MpeJCTaBICHHE MHOXECTB IIPU OINUCAaHUM pPealbHbIX
MHOXECTBAMHU: MPOIIECCOB U SIBJICHUH, IPH PELLICHUH 33/1a4 U3 JPYTUX YUeOHBIX IPEIMETOB U KYpCOB
EePEMECTUTENIBHOE,
COYETaTeNIbHOE.
BepositHOCTH JneMeHTapHbIe COOBITHS. OcBauBaTh MOHATHUS. 3JEMEHTApHOE COOBITHE, CIy4daiiHOe COOBITHE KaK COBOKYITHOCTb
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Ha3zBanue
pasnaesa (TemMbl)

OcHoBHoOe coepskaHue

XapaKTepHCTI/IKa HECATECJIbHOCTH Oﬁy‘lalOlIII/IXCﬂ

(kosTMYeCcTBO

4acoB)

CJIy4anHOr o Crnyuaiinbie COOBITHA. |OJIATOMPUATCTBYIOUIMX 3JIEMEHTAPHBIX COOBITUH, PAaBHOBO3MOXKHBIE 3JEMEHTapHbIC

coObITHS biiaronpustcTByomme COOBITHS.

(6 1) SJICMECHTAapHBIC COOBITHSL. |PemaTh 321a49H HA BHIYHCICHHE BEPOSITHOCTEH COOBITUI IO BEPOSTHOCTSAM JIEMEHTAPHBIX
BepositHocTu coObITHiA. ONBITH |coGBITHIL CITy4aifHOTO OMBITA.
¢ PaBHOBOSMOKHBIMU |\ pepyyaty, 3a1aum Ha BBHIYMCIEHHE BEPOSTHOCTEN COOBITHIA B ONBITAX C PABHOBO3MOKHBIMU
DIEMEHTAPHBIMI  COOBITHAMA. |ypenenTapHEIMI COBHITHAMH, B TOM YHCIE C TOMOIIBIO KOMIIBIOTEA.

CnyyaiiHblii BEIOOD.
[IpakTuueckas pabora «OnbIThIC
PaBHOBO3MOXHBIMU
HJIEMEHTAPHBIMU COOBITUAMU

[IpoBoanTh, M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMU COOBITHSIMH (C
MCII0JIb30BAHUEM MOHET, UIPAIbHBIX KOCTEH, APYruX MOJesel) B XOJ€ MPaKTUYECKOU
paboThHI

BBenenue B Teopuio

rpagos
(4 )

JlepeBo.  CpoiicTBa  nepesa:
€IMHCTBEHHOCTD MyTH,
Cy1iecTBOBaHUE BUCSUEH

BCPIIWHBI, CBA3b MCKAY 4YUCIIOM

BEpIIMH W 4YuciIoM  péoep.

[IpaBHUIO YMHOXKEHUS.

OcBauBaTh NOHATHSA IEPEBO Kak rpad 0e3 IuKiIa, BUCSYas BepIIuHA (JIUCT), BETBB IEPEBa,
MyTh B IepeBe, AMAMETP JIepeBa.

N3yyarh cBoOlicTBa JiepeBa: CYUIECTBOBAaHME BUCAYEH BEPIIMHBI, €AUHCTBEHHOCTh IYTH
MEX1y IBYMS BEpIINHAMHU, CBSI3b MEX/1y YMCIIOM BEPIINH U YUCIOM pEGED.

Pemiath 3a1a4u Ha TIOUCK W MEPEUNCIICHHUE TTYTEH B JepeBe, OMPE/ICIICHNE YUCIIa BEPITUH
unu pédep B nepeBe, 00xoa OWHAPHOTO JepeBa, B TOM YHCIE C MPUMEHEHUEM IpaBuia
YMHOXKEHHS
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Ha3zBanue
pasnaesa (TemMbl)

OcHoBHoOe coepskaHue

XapaKTepl/ICTI/IKa HECATECJIbHOCTH Oﬁy‘lalOlIII/IXCﬂ

CIIy4aifHOTO COOBITHS.
DNeMEHTbl KOMOMHATOPUKH

(kosTMYeCcTBO

4acoB)

O06o0menue, [IpencraBnenue naHHbIX. IIOBTOPSATH U3yYEHHOE U BBLICTPAUBATH CUCTEMY 3HAHUMN.

KOHTPOJIb OnucarenpHas craTucTuka. [PemaTrhb 3agauyMm Ha MpEACTaBICHHE W OINUCAHUE JAaHHBIX C IOMOIIBI0 H3YYEHHBIX
(4 q9) ['padwr. BeposrtHocts [xapakTepuctuk. Pemarsb 3agqauu ¢ npuMeHenrueM rpados.

PemiaTh 3a1a4l Ha HAXOXKJECHHUE BEPOSITHOCTH CIYYalHOTO COOBITHS IO BEPOATHOCTSAM
HJIEMEHTAPHBIX COOBITH, B TOM YHCIE B ONBITaX C PaBHOBO3MOXXHBIMU 3JI€MEHTApHBIMU
COOBITUSIMU.

PemaTh 3a1a4u Ha HaXO0X/AECHUE BEPOSTHOCTEN OObEIUHEHUS U MEPECeUeHUsl COOBITUH, B
TOM 4YHUCJIe HE3aBHUCHMBIX, C HCIIOJIb30BAaHHEM TpadUuecKuX IPEACTABICHUN M JepeBa
CIIy4aifHOTO OIBITA.

PemiaTh 3a1a4u Ha MepeyrciieHe KOMOMHAIM (YKciIa NepecTaHOBOK, YKciia COUeTaHU),
Ha HaXO0XJIeHHE BEPOSTHOCTEH COOBITHH C NMPUMEHEHNEM KOMOWHATOPUKH, B TOM YHCIE C
MCII0JIb30BaHNEM TpeyroyibHUKa [lackans.
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10

KJjacc (He MeHee 34 )

HasBanmue

pasiena (Tembr) OcHoBHoOe coep kaHue XapakTepucTHKA AeATeJIbHOCTH 00y4ar0IINXCs

(kosIHYeCcTBO

4acoB)

IloBTOpEHME [Ipencrasinenue JnaHHbIX. ([IOBTOPATH N3y4eHHOE U BBICTPAUBATL CHCTEMY 3HAHUI.

Kypca 9 kiaacca OnucarenpHas cratuctuka. [Pemare 3aJa4yM Ha IPEJICTaBICHUE U ONTMCAHUE JaHHBIX.

(49 Onepaunn  Hajx  coObITUsMU. [PemiaThb 3aga4m Ha HAXO0XKJIEHUE BEPOSITHOCTEH OOBEIMHEHUSI U ITepeceueHus: COObITHI, B

HezaBucuMoCThs COOBITHI

TOM 4HCJIE HE3aBUCHUMBIX, C HCIOJb30BaHHWEM IpadUyuecKuX NpPEICTaBICHUN U JepeBa
CJIy4allHOT'O OIIbITA.

Pemath 3a1auM Ha NepeyrciIeHre KOMOUMHAIIMI (YKclia IepecTaHOBOK, YHCIIa COUETaHHI ),
Ha HaXOKJIEHUE BEPOSITHOCTEH COOBITHI ¢ MpUMEHEHHEM KOMOWHATOPUKHU, B TOM UYHUCIE C
MCII0b30BaHUEM TpeyronbHuka [lackans.

JIEeMEeHTBI KomOunaTopHoe npaBwio |(OcBauBaTh NOHATHA. KOMOMHATOPHOE IMPABWIIO YMHOXKEHUS, YINOpSAIAOYEHHas Imapa,
KOMOMHATOPUKHM  [yMHOXEHHMS. IlepecTaHOBKH. [Tpoiika OOBEKTOB, IEPECTAHOBKA, (aKTOpHAl YHUCIA, COYETaHHe, YUCIO COYETaHWMH,
(4 9) @DaxTopuan. Coderanus U 4uciao [TpeyroiabHuk Ilackas.
COYETaHUM. TpeyronpHuk (Pemiarh 3agauyd  Ha IIEPEUMCICHHE YIOPSAOYEHHBIX I1ap, TPOEK, IMEPEUUCICHUE
[lackans. IlpakTuueckast paboTta [IEpEeCTAHOBOK M COYETAHUN JIEMEHTOB Pa3IMYHBIX MHOXKECTB.
«Bbruncnenue BeposiTHocTel ¢ (PemaTh 3agavm Ha MpUMEHEHHE YKciia COYETaHUM B anredpe (COKpaléHHOEe YMHOKEHUE,
VCIIOJIb30BAHUEM 6unoM Herorona).
KOMOWHATOPHBIX ¢ynkuuiit |Pemarb, npuMeHssi KOMOMHATOPHKY, 337a4l HAa BHIYMCIIEHUE BEPOSATHOCTEH, B TOM YHUCIIe
HJIEKTPOHHBIX TAOIHID) C IMTOMOIIIBIO TEKTPOHHBIX TA0JIUI] B XO/I€ TPAKTUYECKON pabOTHI.
I'eomeTpuueckas [[‘eomerpuueckas BepOATHOCTh. [(OCBaAMBATh IMOHATHE F€OMETPUYECKON BEPOSATHOCTH.
BEPOSITHOCTH CnyuaitHelii  BbIOOp TOukM U3 [PemiaTh 3aJa4yM Ha HAXOXJ/IEHUE BEPOSITHOCTEH B OIBITAX, IPEICTABUMBIX KaK BBIOOp TOUEK
(49) ¢urypel Ha IUIOCKOCTH, U3 [U3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WK AYTH OKPYXHOCTH, YUCIOBOTO MPOMEXKYTKA.
OTpe3Ka, U3 YT OKPYKHOCTH.
UcnbiTanus VcnbiTanue. Ycrnex u Heynada. (OcBaMBaTh NOHSATHA. HCIBITAaHHE, DJIEMEHTApHOE COOBITHME B HCHBITAaHMM (yclex Hu
bepnyJiun Cepust MCHbITaHUM 110 NEPBOro [HEyAaya), CEpUsl UCIBITAHUM, HACTYIUIEHUE NIEPBOro ycrexa (Heyaaun), Cepysl UCIbITaHuN
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Ha3Banue
pa3zaesa (Tembl)
(kosTMYeCcTBO
4acoB)

OcHoOBHOe co/iep:KaHue

XapakTepucTHKA JeITeJIbHOCTH 00YYAOINXCS

(6 4)

ycriexa. Mcnoeitanus bepnysim.
BeposTHOCTH COOBITHII B CepuUH
HCTIBITAHUI bepnymnum.
[IpakTiueckas pabota

«HcnblTanus beprymm»

bepnysu.

PemiaTh 3a1aun Ha HaX0XKJICHUE BEPOATHOCTEH COOBITUI B CEpUM MCIIBITAHUH 10 EPBOTO
ycriexa, B TOM YHCIIe ¢ IPUMEHEHHEM (OpPMYJIbl CyMMbI F€OMETPUYECKOI IPOrpeccHH.
Pemiath 3agauyM Ha HAXOXKJICHHE BEPOSTHOCTEH 3JIEMEHTApHBIX COOBITHH B CEpUU
MCIbITaHUN BepHyuIM, Ha HAaXOXKIEHUE BEPOSTHOCTH ONPENEIEHHOTO YHMCIIA YCIIEXOB B
CepuM UCHIBbITaHUNA bepHyiuIn.

M3yyaTh B X0/1e NPaKTH4YeCKOii padoThbl, B TOM YHUCIIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTH B CEPUM UCIIBITAaHUN bepHysun.

CayuaiiHast
BeJIMYHUHA

(6 )

Cayuaiinas BEJIMYMHA u

pacrpenelleHne  BEpOSTHOCTEH.
MareMaTnueckoe OKHUJIAaHUE |
CIIepCus CITy4aitHOU
BEJIMYHHBI. [Tpumepst
MaTEeMaTHUECKOTO 0’KUJIaHUS KaK
TEOPETUYECKOTO CPEIHEro
3HAUEHUS BEJIUUYUHBI.

[lonatne o 3akoHe OOJBIIMX
qucell. Mi3mepenue BeposiTHOCTER
C IIOMOI1IbI0YAcTOT. IIpuMeHenue

3aKOHa.

OcBONTDH NMOHATHUA: CHy‘I&ﬁH&H BCJIMYHMHA, 3HAa4YCHUC cnyqaﬁHoﬁ BCINYHHEBI,

pacnpeesieHue BEpOsSTHOCTEN.
M3yuatrh 1 00CyKIaTh IPUMEPHI JUCKPETHBIX U HEMPEPBIBHBIX CIIy4YallHbIX BEIMYHH (POCT,

BeC apyrue
pacCMaTpruBaBIIUCCA B KypCe CTaTI/ICTI/IKI/I), MOACJIBbHBIX CﬂyqaﬁHLIX BEJINYNH, CBA3aHHBIX CO

YCJIOBCKaA, YHUCJICHHOCTD HacCCJICHUs, N3MCHYHMBBIC BCJIMYHNHDBI,

CIIy9aifHBIMH OTNTbITaMU (OpocaHue MOHETBI, UTPATBHON KOCTH, CO CIIy9aliHbIM BBIOOPOMH T.
I.).
OcBanBaTh

MOHATHA. MaTEeMaTUYECKOE OKUIAaHUEC CHy‘l&ﬁHOfI BCIIMYHHBI

AUCTICPCUA cnyqaﬁHoﬁ BCINMYHWHBI KaK aHaJor

Kak
TCOPCTUUCCKOC CPCAHCC 3HAYCHUC,
JUCIICPCUN YU CIIOBOT'O Ha60pa.

PemaTh 3a1a4yu Ha BRIUMCICHUE MAaTEMAaTHUUYECKOI0 OKUIAHUS U AUCTICpCUUA ILI/ICKpCTHOI\/'I.

O0001IEHHE,
KOHTPOJIb
(10 v)

[IpencraBnenue JTAHHBIX.

OmnucarenbHas CTaTHCTHKA.
BeposTHOCTB Cily4aitHOro

COOBITHSI. DIIEMEHTBI
KOMOMHATOPHKH. Cryuaiinble

BCJIMYNHBI U paACPCACIICHUSA

I1oBTOPATH N3y4EHHOE U BBICTPAMBATh CUCTEMY 3HAHMIA.

PemaTe 3a1a4M Ha IPEICTaBICHUE U ONTMCAHNUE JAHHBIX.

Pemiath 3agauM Ha HaxOXJEHHE BEPOATHOCTEH COOBITHI, B TOM YHUCIIE B OIBITaX C
[PAaBHOBO3MOXKHBIMH ~ JJIEMEHTAPHBIMH ~ COOBITUSIMH, BEPOSITHOCTEH OOBEAMHEHUS U
repeceyeHus] COOBITUM, BBIYUCIATH BEPOSTHOCTH B OIBITAX C CEPUSMHU CIIydalHBIX

HCIBITAHUN
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[Ipu pa3zpaboTtke paboueit mporpaMMbl B TEMATUYECKOM TUTAHUPOBAHUHU JOJHKHBI OBITH YYTEHBI BOBMOXHOCTH MCITOJIb30BAHUS
ANIEKTPOHHBIX  (IMQPPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIOMIMXCS  Y4eOHO-METOAMYECKUMU  MaTepuaiaMmu
(MyJIbTUMEIUNHBIE MPOrPAMMBbl, JJIEKTPOHHbIE YYEOHUKM U 3aJaYHUKH, DJIEKTPOHHBIE OWUOIMOTEKH, BUPTYaJIbHBIC
71a00paTOPUN, UTPOBBIEC MIPOTPAMMBI, KOJJIEKIIUU UG POBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIONb3YyEMbIMU I O0YUYECHUS U
BocnuTanus oOyuatomuxcs ¢ PAC, npeacrapneHHBIMU B 3JIEKTPOHHOM (IIU(PPOBOM) BUJE U PEATH3YIOIIUMU JTUAAKTHUECKHUE

BO3MOXHOCTH I/IKT, COACPIKAHUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCIILCTBY 00 06p330BaHI/II/I.
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noaxoAbl K ONEHUBAHUIO IVIAHUPYEMBIX PE3YJIBTATOB
OBYYEHUA

OCHOBHBIMM METOJIAMHU TPOBEPKUA 3HAHUW W YMEHUU OOYydYaronIuxcsi IO
MaTEeMaTHUKE SIBIIIOTCS YCTHBIM OMPOC W MUCbMEHHBIC paboThl. K mMUCEMEHHBIM
dbopMaM KOHTPOJISI OTHOCSITCS: MATEeMATHYECKHE JUKTAHThI, CAMOCTOSITEIIbHBIE U
KOHTPOJIbHBIE padOThI, TECTOBBIC 3aJJaHUS U TECTHI.

OcHOBHbIE BHIIBI MPOBEPKM 3HAHMM — TEKyllas W MTOroBas. Tekymas
IPOBEPKA IMPOBOJUTCA CUCTEMATHYECKM K3 ypOKa B YPOK, a WUTOroBas — IIO
3aBEpIIEHUU TeMbI (pa3jiena), MKOJIHHOTO Kypca.

ConepxaHue OIIEHKH, KPUTEPHUH, MPOLEAYypa, COCTAaB HHCTPYMEHTApUs
OLICHMBaHUsA, (opma MPEACTABICHUS PE3YyJbTaTOB pa3padaThIBAETCS C Y4YETOM
TUIMOJOTUUECKUX W  HUHAUBUIYAIbHBIX OCOOEHHOCTEW oOOydJaromuxcs, HX
UHIMBUYaTbHBIX 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEH.

JUJ1st OLleHWBaHUS TOCTHKEHUS IIJITAHUPYEMBIX 00pa30BaTEIbHBIX PE3YIbTaTOB
st ydammxes ¢ PAC BakHa Takas opraHuzanus 0Oy4deHus, KoTopas
MpeayCcMaTPUBACT CBsA3b OOYUEHHS C JIMYHBIM JKU3HEHHBIM OIIBITOM CaMOIo
yyYalerocss M pa3BUTHE €ro >KMU3HEHHOW KOMMETEHUUU JI MPEOJIOJICHUS
dbopmanuzamum moayuYeHHbIX YMEHUN U 3HAHUM.

OoOyuatomuiics ¢ PAC wumeeT mnpaBo Ha NIPOXOXKJIECHUE TEKYLIEH,
IPOMEKYTOUYHOM 1 TOCYIapCTBEHHON UTOTOBOM aTTECTAIIMH HE TOJIBKO B O0IIIEH, HO
u B uHbIX (popmax. [ns oOyuaromerocs ¢ PAC »To MOXeT ObITh aTTecTanusi B
WHJIUBUAYAJIbHOM TOPSAKE, B MPUBBIYHBIX YCIOBUSX, B MMPUCYTCTBUM 3HAKOMOTO
MearOrHIECKOT0 pabOTHHKA, C HCTIOIB30BAHUEM PA3IIMYHBIX CIIOCOOOB a/IanTaluu
OpeabABICHUS] YYEOHBIX 3aJaHUM, C Y4YETOM OCOOEHHOCTEH JIMYHOCTHOTIO,
AMOIIMOHAJIBHO-BOJIEBOTO U MMO3HABATEIBHOIO pa3BUTHs oOyuarommxcs ¢ PAC.

[Ipu olleHMBaHUM JUYHOCTHBIX PE3YJIbTATOB HEOOXOIUMO OOECIEUHTH
UHAVNBUYAJIN3AIMI0 3TAITHOCTH OCBOEHUS 00pa30BaATENbHBIX PE3YyJIbTaTOB B CBS3U
C HEPABHOMEPHOCTHIO 1 0COOCHHOCTSIMU pa3ButThs mkoiasHuKa ¢ PAC. ITockonbky
AMOIMOHAJILHO-BOJIEBOE U JIMYHOCTHOE Pa3BUTUE ayTUYHOTO IIKOJIbHUKA HEPEIKO

3aJCP)KUBACTCA 110 CPABHCHHUIO C THIIMYHO Pa3BHBAIOIIMUMHUCA CBCPCTHHUKAMU,
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A0IIyCTHUMAa OpHCHTAallMA Ha JIMYHOCTHBIC PE3YJbTAaThl C YUYCTOM PCajlbHOIO

IICUXOJOTHUYCCKOT'O BO3pacTa.

CIHEIIUAJIBHBIE YCJOBUSA PEAJIN3ALIU JUCHUIIJIINHBI

C yderoM o0coObIXx oOpa3oBaTelNbHBIX MNOTpeOHOCTEH, oOydarommxcs ¢ PAC
HEO0XOIUMO:
- aJanTUPOBaTh METOJIBI MPEACTABJICHHS HOBOTO MaTepHaia, CIOCOOBI TEKYIIEro
KOHTPOJII H  pENpe3cHTAllMd TOJYYCHHBIX 3HAHWH, MPEAYyCMOTPETh NpH
HEOOXOJMMOCTH BO3MOKHOCTH BBITIOJIHCHHSI YacTH 3aJaHWA C HCIOJIb30BAHHEM
HKT);
- paspemath oOydarommmcsi ¢ PAC uMeTh B KayecTBE CIPaBOYHOIO Marepuaia
BHU3YyaJIbHBIE CXEMBI M AJTOPUTMBI, OTIOPHBIE KOHCITCKTHI, MTOIIArOBbIC WHCTPYKITUH,
MOMOTAIOIIMe B PEHICHUU MaTEeMaTUYECKUX 3ajad (B TOM 4YHUCJIE, U BO BpeMs
MIPOBEPOYHBIX pPadOT);
- B TOM city4ae, eciu oOydaromuiicsi ¢ PAC uCHBITBIBA€T CTOUKUE TPYJHOCTH B TOM,
4TOOBI CXEMATU3UPOBATh pEIIEHHUE, ClejaTh KPAaTKyH 3aluch M IUIaH PelIeHUs
TEKCTOBOW 3aJlayd, WHTEPIPETUPOBATH PE3YNbTAThl, MOJYYCHHBIC TMPH PEHICHUU
3aJlayu, PEKOMEH]IYETCsl TIOCTETICHHO YBEIMYMBATh CJIOKHOCTh 3a/IaHHM, HapuMep,
OTPaHUYUTHCS TPOCTHIM PEIICHUEM 3a/Jadud, MPOJoJDKas paboTy MO MOATAITHOMY
MIPEOJIOJICHHUIO KaK HA ypPOKaX MaTEeMAaTHKH, TaK M B paMKax pean3alldy MPorpaMMbI
KOPPEKIIMOHHOM paboTHI,
- TIPU CTOWKHMX 3aTPyJHEHUSX TMPU TOCTPOCHUH YEPTEIKEH B Kypce TE€OMETpUHU
PEKOMEHIIyeTCS 4YacTh 3aJaHUi BBINIOJNHATH C MCIOJB30BAHHEM ITU(POBBIX
00pa3oBaTeIbHBIX PECYPCOB, BUYATH3UPYIOIINX TEOMETPUUECKUE MTPEACTABICHHUS;
- JUIS TIEpEHOCA TIOJTYYCHHBIX 3HAHWH B peajbHYI0 KU3Hb PEKOMEHIYETCS CO3/1aBaTh
yCIIOBUS JUIsI OTPaOOTKUA TIOJYYCHHBIX HABBIKOB BO BHEYPOYHOW M BHEIIKOJIHHOU
NESATETLHOCTH M TIOBCEJHEBHOW KU3HM C Yy4acTUEM M TIOMOIIBIO POJIUTEICH
obyuatomerocs ¢ PAC
- TpU HEIOCTATOYHO PA3BUTOM MOTOPUKE WM CKJIOHHOCTH K Makporpaduu,

pa3pemuTh 00y4aroieMycsl MOJIb30BaAThCS TETPABIO B KPYITHYIO KIIETKY;
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- TpU HEAOCTATOYHOW C(POPMUPOBAHHOCTH TPaOMOTOPHBIX HABBIKOB MOTYT
UCITI0JIb30BATHCS PA3IMYHbIE CIIOCOOBI a1aNTallMi YY€OHbIX MaTEPUAJIOB U 3aJJaHUH, B
TOM 4YHCIIE COKpalleHue oO0beMa MUChMEHHBIX 33/JaHUN MPU COXPAHEHUU YPOBHS
CJIOKHOCTH, BO3MOKHOCTD BBITIOJIHEHHUS 3aaHui ¢ ucnoias3oBanueM cpeacts UKT u
T.1.

- nopy4aTh oOydatonumcsi ¢ PAC BbINOTHEHUE TPOEKTOB, MPE3CHTAINM, JOKIAI0B

Ha TCMBI U3 3TOI0 pa3aciia IJiid ITOBBIICHUA MOTHUBAIIUH K H3YYCHUTIO IIPECAMCTA.
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