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[Tpumepnass pabouass mnporpamma (manee Ilporpamma) mo yuyeOHOMY
npeametry «Maremaruka» paspaborana Ha ocHoBe PI'OC OOOQO, IIpumepHoii
IpOTrpaMMbl BOCIUTAHUS C YUYETOM pachpelenEHHBIX M0 KJIaccaM IMPOBEPSeMbIX
TpeOOBaHUIl K pe3ysibTaTaM OcBOeHUsT OCHOBHOW 00pa3oBaTENbHOM HPOrpaMMBI
OCHOBHOTI'0 00111er0 00pa30BaHUsl.

HOACHUTEJBHASA 3AIIMCKA

O61mas xapakrepucTuka yueOHoOro npeamera «MaremaTuka»

[TpumepHast paboyast mporpamMma Mo mMaTemaruke st oOydaromuxcs 5—10
KJIacCOB ~ pa3paboraHa Ha  ocHOBe  DenepanbHOr0  IrOCYAapCTBEHHOTO
00pa3oBaTEILHOTO cTaHJapTa OCHOBHOTO o011ero
o0Opa3oBaHus ¢ Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, -IIPEIBABIAEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHMUIO, M TPAIUIMN POCCUMCKOrO 00pa3oBaHMs,
KOTOpbIE 00ecIeuynBaroT OBJIaJICHUE KITFOUEBBIMU KOMITETEHUUAMH,
COCTABJISIIOIIMMHU OCHOBY [IJIsl HENPEPHIBHOTO OOpa30BaHHUS M CaMOpPA3BUTHA, a
TaK)K€ IEJIOCTHOCTh OOMIEKYJbTYpHOTO, JMYHOCTHOIO U II03HABATEJILHOTO
pasButusa obOyuwarouuxcs. B pabouell mporpaMMe ydTeHbl UAEM U TOJOKEHUS
Konnenmuu pa3zButust MareMaTuyeckoro oopazopanus B Poccuiickoit denepanuu.

B osnoxy umdpoBoit TpaHchopmanmu Bcex cdep UenmoBeueCKOH
JESTEIIbBHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3
0a30BO MaTEeMaTHYECKON TOJATOTOBKH. YK€ B IIIKOJIE MaTeMaTHUKa CIY>KHUT
OMOPHBIM MPEIMETOM I W3YUYEHUS CMEXHbIX IHUCLUMIUIMH, a TOCJE IIKOJbI
peanbHO HEOOXOIMMOCTBIO CTAHOBUTCS HEMIPEPBHIBHOE 00pa30oBaHuUE, YTO TpeOyeT
MOJTHOLICHHOM 0a30Boi 00I11e00pa30BaTEeILHON IMOJATOTOBKHA, B TOM YHCIE H
MaTeMaTU4YecKod. ODTO O0O0YCIOBJIEHO TEM, 4YTO B HAIlM JHU PACTET YHUCIO
npodeccuil, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHWEM MaTEMAaTUKHU: U B
chepe PKOHOMUKH, U B OU3HECE, U B TEXHOJIOTMYECKHX OOJACTAX, U Jaxe B
IYMaHUTApHBIX cdepax. Takum 00pa3oM, Kpyr oOydyaromuxcs, sl KOTOPBIX
MaTeMaTHhKa MOYKET CTaTh 3HAYUMBIM IIPEIMETOM, PACLIUPSIETCS.

[IpakTrueckass TMOJE3HOCTh MaTEMaTUKH OOyCJIOBIIEHA TeM, 4TO €€
OpeIMEeTOM  SBIAIOTCS  (PyHIaMEHTalbHbIE  CTPYKTYpbl  HAIllETO  MUpa:
IPOCTPAHCTBEHHBIE (OPMBI U KOJMYECTBEHHBIE OTHOLICHHUS OT MPOCTEHIINX,
YCBaMBA€MbIX B HENOCPEACTBEHHOM OIBITE, JI0 JOCTAaTOYHO  CIIOXKHBIX,
HEOOXOMMMBIX I Pa3BUTHS HAYYHBIX W TPUKIAAHBIX HaeH. be3 KOHKpeTHBIX
MaTE€MaTUYECKUX 3HAHWM 3aTpyJHEHO IOHMMAaHWE MPUHIUIIOB YCTPOICTBA H
UCIIOJIb30BAHUSI ~ COBPEMEHHOM  TEXHUKH, BOCIPUATAE W  UHTEPHpPETaLUs
Pa3HOOOpa3HOW COLMAIBHOM, SKOHOMUYECKOW, MOJUTUYECKOM HH(opManuu,
ManodppexkTuBHA TOBCEJHEBHAs TNpaKTUYecKas JesTeNbHOCTh.  Kaxmomy
YeJIOBEKY B CBOEM JKU3HM NPUXOAMUTCS BBIOJHIATH PAcdy€Tbl U COCTABIISTH
QITOPUTMbI, HAXOAUTh W MPUMEHATH (QOPMYJbI, BIAAETh MNPAKTUUECKUMU
npuéMaMu TeOMETPUUYECKUX H3MEPEHUH M TOCTPOEHUM, YuTaTh HUHQPOPMALHUIO,
NPEJCTaBICHHYIO B BUJE TaONMIl, AMarpaMM U TpaduKOB, KUTh B YCIOBHIX
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HEOMpeIeNEHHOCTU U TOHUMATh BEPOSITHOCTHBIN XapakTep CIydaHbIX COOBITHIA.

OZHOBPEMEHHO C pacliupeHueM c¢ep NPUMEHEHUs MaTeMAaTUKU B
COBPEMEHHOM OOITIeCTBE BCE 00Jiee BaKHBIM CTAHOBHUTCSI MAaTEMATHUYCCKUN CTUITh
MBIIUICHUSI, TPOSBISIONIUMICS B OMNpeneiICHHBIX YMCTBEHHBIX HaBbIKax. B
IPOLIECCE M3YYEHUST MATEMaTUKH B apceHanl MPUEMOB M METOAOB MBIIUICHHUS
YEJIOBEKa €CTECTBEHHbIM O00pa3oM BKIIOYAIOTCS MHAYKUMS W JEAyKIHS,
0o0oOIIeHre M  KOHKpETH3allks, aHalW3 M CHUHTE3, Kilaccupukauua u
cucreMarusanus, adctparupoBaHue M aHajorus. OOBEKThl MAaTEMaTUYECKUX
YMO3aK/IIOUYEHUH, TpaBUia HMX KOHCTPYHUPOBAaHUS PACKPBIBAIOT MEXAHU3M
JOTHYECKUX TOCTPOEHUH, CIIOCOOCTBYIOT BBIpaOOTKE yMEHHs (HOpPMYIMPOBATh,
O00OCHOBBIBaTh M JOKa3blBaTh CY)KJIEHHUS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MbIlIUIEHHE. Benymas poiab NOpUHAMIEKUT MaTeMaTuke U B (OPMHUPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIIUTAaHUU YMEHMH JE€WCTBOBAThH
N0 33JaHHBIM aJITOpPUTMaM, COBEPLICHCTBOBAaTh HM3BECTHbIE M KOHCTPYUPOBATH
HOBbIE. B mporecce pelieHus 3aja4 — OCHOBOM y4eOHOM JESTEIbHOCTH Ha ypOKax
MaT€MaTUKU — pPAa3BUBAIOTCA TaKKe TBOPYECKAs MW MPUKIAAHAs CTOPOHBI
MBIIIICHHS.

OOyueHue MaremaTHke HAET BO3MOXKHOCTh pPa3BUBaTh y OOyYArOIIMXCS
TOYHYIO, pPallMOHAJIbHYI0 W MH(OPMATUBHYIO peyb, yMEHHE OTOMpaTh Hauboliee
MOAXO/SIINE SI3bIKOBBIE, CHMBOJMYECKUE, Tpa)MUECKUe CPECTBA ISl BBIPAXKEHUS
CYKICHHMI U HarJIsAHOTO UX MPEICTAaBICHMUS.

HeoOxoaumMbplM ~ KOMIOHEHTOM  OOmIeH  KyJbTyphl B  COBPEMEHHOM
TOJIKOBAaHUU  sBJIAETCA  O0Ollee 3HAKOMCTBO C  METOAaMH  TO3HAHMS
NEHCTBUTENBHOCTH, MPEACTAaBICHUE O MNpeAMETe M METOoJaX MaTeMaTUKH, HX
OTJIMYMNA OT METOAOB JIPYyTUX €CTECTBEHHbIX M TyMaHHUTapHbIX Hayk, 00
OCOOCHHOCTSIX MPUMEHEHUS MAaTeMaTUKU JJIsl PEUICHUs] HAyYHBbIX M MPHUKIATIHBIX
3amay. Takum 00pa3oMm, MaTeMaTUyecKoe O0pa3oBaHME BHOCUT CBOM BKJIAJ B
dbopmupoBaHue 00IIEH KyIbTyphl YEIOBEKA.

N3yyeHne MaTreMaTWKH Takke CIOCOOCTBYET ICTETUYECKOMY BOCIHMTAHMIO
YEJIOBEeKa, MOHUMAHUIO KPAacOTbl U M3SIIECTBA MAaTEMAaTUYECKUX PacCYKICHUH,
BOCIIPUATHIO TEOMETPUUYECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPHH.

Henn n3yyenus yueOHoro npeamera «MaremaTuka»
[IpuopureTHbIMH LIETIMU 00yueHUs: MaTemMaTuke B 5—10 kinaccax sBIsIOTCS:
(opMupoBaHUE HEHTPATIbHBIX MATEMATUYECKUX MOHATHH (YUCII0, BEIMUMHA,

reoMeTpuIecKas durypa, MepeMeHHas, BEPOSITHOCTb, byHKIUN),
00€eCleynBaOMIMX TPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEMaTHUYECKOIrO
o0Opa3oBaHMs 00yUarOIIUXCS;

NOJIBEJICHNE O0YyYaromMXcsi Ha JOCTYIHOM JJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSA3M MAaTeMAaTUKH U OKPYXKAIOUIEro MHUpa, TOHMMaHWE MaTeMaTHKH Kak
yacTH 0O1IeH KyJIbTYphl YEJIIOBEUECTBA,

Pa3BUTHE MHTEIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN O00yyaromumxcs,
NO3HABATEJIbHON aKTHBHOCTH, UCCIIEOBATEIbCKUX YMEHUM, KPUTUYHOCTU
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MBIIUIEHUSA, UHTEPECA K U3YUEHHIO MaTEMATUKH;

dbopmupoBaHrie (PYHKIIMOHAIBHOW MaTEMaTUYECKONW I'PAMOTHOCTH: YMEHHS
pacrmo3HaBaTh ~ TPOSBICHHS ~ MATEMaTHMYECKUX  MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsAX M MPU HU3yYEHHH IPYTUX
y4eOHBIX TMPEAMETOB, TNPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
dbopMynpoBaTh UX Ha S3BIKE MATEMATUKHU U CO37]aBaTh MAaTEMaTUYECKUE MOJIEIH,
IPUMEHATH OCBOCHHBI MaTEMaTUYECKUW anmapar s pEeleHUus IPaKTUKO-
OpPUEHTUPOBAHHBIX 3a/Ja4, HWHTEPIPETUPOBATh U OLEHUBATH IIOJYyYCHHBIC
pe3yJIbTaTBhI.

OcCHOBHBIE TMHUU COJIepkKaHUs Kypca mateMatuku B 5—10 knaccax: «HUucna
U BBIUHUCICHUA», «ANredpa» («AnreOpandyeckue BBIPAKECHUSDY, «YPABHEHHS H
HepaBeHCTBa»), «Dyukiumn», «['eomerpus» («I'eomerpuueckue QGUrypsl u ux
CBOMCTBa», «[VI3MepeHHe TreOMETpUYECKUX BEJIWYUH»), «BeposTHoCcTh W
CTaTUCTHKay». JlaHHBIEC IMHUU PA3BUBAIOTCS NapaJIeNbHO, KaXk/1asi B COOTBETCTBUH
C cOOCTBEHHOW JIOTMKOM, OJJHAKO HE HE3aBUCHUMO OJHAa OT JIPYroil, a B TECHOM
KOHTaKTeé M B3auMojeicTBuu. Kpome »3Toro, ux O0OBEIMHAET JOTHYECKas
COCTaBJISIIONIAs, TPAAUIIMOHHO MpHUCylash MaTeMaTUKE W IMPOHU3BIBAIONIAS BCE
MaTeMaTUYeCKHe Kypchbl U cojaepxarenbHble JUHUU. ChopmyIMpoBaHHOE B
®denepaabHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE OCHOBHOTO OOLIETrO
oOpa3zoBaHusl TpeOOBaHUE «YyMETh OMNEPUPOBATH IMOHATUAMH: OINPEICICHUE,
aKCHOMa, TEOpEMa, J10KA3aTEeIbCTBO; YMEHUE PACIO3HABATh UCTHUHHBIC U JIOXKHBIC
BBICKa3bIBaHUS, IPUBOJIUTh IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHUIIAHMS BBICKA3bIBaHWID» OTHOCUTCS KO BCEM KypcaMm, a (OpMHUPOBAHUE
JOTMYECKUX YMEHHUH pachpelensercss Mo BceM roaaM oOydeHHsT Ha ypOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUs.

Conepxanue 00pa3oBaHUS, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJIbTaTam
ocBoeHust IlpumepHoil paboueil nTporpamMmbl, pacrnpeAesi€HHbBIM [0 TroAaM
oOy4eHHus, CTPYKTYpUPOBAHO TaKuM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM BOIpOCcaM OOydaroluecs: oOpaliajuch HEOAHOKPATHO, YTOOBI
OBJIAJICHNE MATEMATUYECKMMH TOHATHUSMHU M HaBbIKAMU OCYILIECTBISIIOCH
MOCJIEIOBATEIbHO M MOCTYNAaTeNbHO, C  COONIOACHUEM  NpPHUHIMMA
IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAIKMCh B OOIIYI0 CUCTEMY
MaTEMaTUYECKUX TMPEJCTABICHUN OOYyYaloluXCs, paclupsas W yriayonsas e€,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3U.

IpyuHUMNBI peajM3aluu NPUMEPHON aJaNITUPOBAHHON padoyeil
MPOrpamMMBblI

[Tpu peanuzanuu npuHIMNA AU(PepeHITUpPOBaHHOTO (MHAWBHYAIBHOTO)
noaxoja B oOyueHun marematuke ywamuxcsi ¢ HOJA HeoO6XxoauMo y4UTHIBAaTh
YpOBEHb Pa3BUTHUSl Y HUX MaHYaJbHBIX HaBBIKOB. YUHUTENb B MpOIEcce 00yUYeHHS
OTpeeNsieT BOZMOXKHOCTH YYaIlIMXCSl BBITIOJIHATh MUChMEHHBIE PAaOOTHI,

6



MOJIb30BaThC MAaTEMATUUYECKUMHU HMHCTPYMEHTAMH B TMPOLECCE MOCTPOEHUS
F€OMETPUYECKUX (UTyp W H3MEPHUTENBbHBIX ornepauuid. Tak xe B mpolecce
oOy4eHMs] MaTeMaTHKe, YUUTEII0 HEOOXOJUMO YUMTHIBATH YPOBEHb M KauyeCTBO
pa3BUTHE YCTHOM peun yuammxcs. [Ipy HemocTaTOYHOM ypOBHE €€ pa3BUTHS
HEOOXOJMMO HCIOJIb30BaTh TaKUE METOAbl TEKYIIEro U MPOMEXKYTOYHOIO
KOHTPOJII 3HAaHUM  ydaluxcsi, KOTOpble Obl OOBEKTUBHO  IOKa3bIBAIU
pPe3yJIbTaTUBHOCTh MX 00yueHus. BrirodeHuss oOydaromMXCcs B MPOCKTHYIO U
y4eOHO-UCCIEIOBATENbCKYI0  JCSATEIBHOCTh, TPOBEICHUS  HAOMIOJACHUU WU
HKCIIEPUMEHTOB, B TOM YHCJIE€ C HCIOJIb30BaHUEM YUYe€OHOro J1abopaTOpPHOIO
obopynoBaHusi, UGPOBOTO (PIEKTPOHHOTO) U TPATUIIMOHHOTO W3MEPEHUS,
BKJIIOYAsl  ONPEIEICHUE  MECTOHAXOXACHHS, BHUPTYAJIbHBIX J1a0OpATOPHiA,
BEILIECTBEHHBIX WU BHUPTYAJIbHO-HATVISIAHBIX MOJENICH, W KOJUICKIUA OCHOBHBIX
MaTeMaTHYECKUX 0OBHEKTOB.

OOyuaroimpecss C JBUraTeIbHBIMH HAPYIICHUSMH HUCIBITHIBAIOT  PSiJI
TPYIHOCTEl B Tmpouecce oOydeHUss MareMarthuke. MOTOpHbIE HapyIICHHs
OrpaHUYMBAIOT  CIIOCOOHOCTP K  OCBOEHUIO  MPEAMETHO  MPAKTHYECKOU
JEATEIbBHOCTH. DTO MPUBOJUT K TOMY, UTO (OPMUPYIOIIUECS 3HAHUS U HABBIKU
SIBJITFOTCSI HETIPOYHBIMU, TTIOBEPXHOCTHBIMH, (PparMeHTapHBIMU, HE CBSI3aHHBIMHU B
eauHyro  cucremy.  OOHapyXuBalOTCSI  TPyAHOCTH B (OPMHUPOBAHHUH
MPOCTPAHCTBEHHBIX W BPEMEHHBIX MPEACTaBICHUM, CUETHBIX OIepaluid, padote ¢
TETpaablo, YYCOHHKOM, CIIOCO0aX 3alucH MPUMEPOB B CTOJIOMK, COOJIIOICHHEM
opdorpaduueckoro pexxuma.

Ha ypokax martematuku, ydammecs ¢ HOJIA wucnbITbIBalOT OCOOCHHBIE
TPYJHOCTH TP BBITIOJIHEHUU PUCYHKOB, YEPTEXKEH, rpadMKoOB, TaK KaK UM TPYIHO
OJTHOBPEMEHHO JIepXkaTh KapaHJall M JUHEHKY, MO3TOMYy UM 00s3aTelabHO
TpedyeTcsl MoMOIIs B3pocioro (yuurens, accuctenta). Ob0ygaromemycs ¢ HOJIA
OBIBAET MPOIIE HAXKATUEM KJIABUII BBITIOJIHUTH YEPTEK HA KOMIIBIOTEPE, YEM ATO
cAenaTh ¢ MOMOIIbIO Kapanaamnia u auHelku. Ooydaronumes ¢ HOJIA noctaTodyHo
TSDKEJIO OCBauMBaTh BBOJ MAaTeMAaTHYECKUX CUMBOJIOB, HampuUMep, OOBIKHOBEHHBIX
JpoOeil.

Ecnu y yuamierocst ectb HapymieHuss GyHKIUH pyK, TO T€OMETPUYECCKUM
MaTepuanl MOXHO paccMaTpuBaTh O0030pPHO, 3a/1aud, CBA3aHHBIE C MOCTPOCHHEM,
nponycTuTh. BuprtyanbHas nadopaTopuss 1O MaTeMaTHUKE, Hampumep, Ha
miatpopme MOII (POII) maer oOydarommmcs BO3MOXKHOCTH  BBITIOJHSTH
MOCTPOEHUE TEOMETPUUECKHUX (PUTYP Ha IUIOCKOCTH U B MPOCTPAHCTBE, padOTATh C
KOOPJIMHATHON TUIOCKOCTHIO. bBosbiioe BHHMaHMe HE0OXoAWMMo oOpamiaTh Ha
MPAKTUYECKYIO HAIMPaBJICHHOCTh 00YUYEHHUsI MaTEMaTHUKe, & UMEHHO: a) U3MEpPEHUE
NEePUMETPOB U IUIOMaeH; ©) BBIUUCIUTEIHHBIC HABBIKM, B TOM YHUCIE U C
MOMOIUIBIO KAJIbKYJIATOPA.

Onnoit 3 ocobeHHocTel padoThl ¢ ydammmucs ¢ HOJIA sBasieTcs To, 4TO
UM HEOoOXOAMMO OOJIbIlIE BPEMEHM JJIsl BBIMIOJHEHUS 3aJaHUi, YeM 3JI0POBBIM
oOy4Jaronumcsi, MO3TOMY ISl KOHTPOJI 3HAHUMW JIydllle MCHOJb30BaTh 3aJaul Ha
rOTOBBIX YEpPTEKaxX, 3ajlaud, B KOTOPBIX YK€ HamedaTaHO YCJIOBHE M HAyajo
pelieHus, a 00y4arommumMcsi OCTaETCS €ro TOJIbKO 3aKOHYUTh WJIM BBITIOTHUTH
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TECTOBBIE 3ajaHus. llepes; KOHTPOJIBHBIMH pabOTaMU HEOOXOJWMO IPOBOIUTH
o0o0mmarnme ypoku mo teme, Tak kak y oOydaromuxcsi ¢ HOJIA ormedarorcs
HEJOCTaTKH Pa3BUTUs MaMsTH, OCOOEHHO KpaTKOBpeMeHHO#. (OO6obmaromue
YPOKH JAalOT BO3MOXHOCTh CKOHIICHTPUPOBaTh BHUMAaHHE Ha OCHOBHBIX
yIpakKHEHUSX, BBEJICHHBIX B KOHTPOJIbHYIO padoTy.

XapakTepucTHKA 0CO0bIX 00pa30BaTe/ILHbIX NOTPEOHOCTEH
odoyuarwmuxcsa ¢ HOJIA

Oco0Obie 00pa3oBaTenbHbIE TOTPEOHOCTH y OO0YUAIONINXCA ¢ HApYIHICHUSIMU
OMOPHO-ABUTaTEIBLHOIO  ammapaTa 3aJaloTcsi  CHEU(PUKONW  JBUTATEIbHBIX
HapylLIeHUH, a Takke CrenupuKod HapyIIeHUs TCHUXWYECKOTO pa3BUTHS, H
ONPENENSIOT 0cOOYI0 JIOTHMKY MOCTpOoeHusi ydeOHoro mpouecca. Hapsamy ¢ stum
MOKHO BBLIEJIUTh OCOOBIE MO CBOEMY XapakKTepy HOTPEOHOCTH B OOYy4YEHHUH
MaTeMaTHKe, CBOMCTBeHHBIC BceM obyuarommmcs ¢ HOJIA:

— HE0OXOJMMO HCIOJb30BaHUE CIHEUUATbHBIX METOJIOB, MPUEMOB U
cpencTtB o0yyeHuss (B TOM YHCIE CHEHUAIM3UPOBAHHBIX KOMIIBIOTEPHBIX U
ACCUCTUBHBIX TEXHOJIOTMI), 00ECIEUMBAIOIINX PEATU3aLUI0 «OOXOIHBIX IyTEID»
0Oy4eHHMsI; UCII0JIb30BaHUE BUPTYaJIbHON MaTEMaTUUYECKOM J1abopaTOpHH.

—  HAarJIHO-JEHUCTBEHHBIM, IPEAMETHO-TTPAKTUYECKHM Xapakrep
OoOy4eHHs] MAaTEMATUKE WU YIPOIIEHHE CUCTEMbI y4eOHO-TIO3HABATENbHBIX 3a]adY,
peliaeMbIX B Iipoiiecce o0y4yeHus;

- CreuaIbHOe oOydeHue «IEPEHOCY» c(hOopMHUPOBAHHBIX
MAaTEMATUYECKUX 3HAHUW W YMEHHU B HOBBIE CHUTYallMd B3aUMOJCUCTBUS C
JICUCTBUTEILHOCTBIO;

— CHeluaJbHas TOMOINb B Pa3BUTHU BO3MOXKHOCTEH BepOaIbHOU U
HeBepOabHOM KOMMYHHUKAIIMU Ha YPOKaX MaTeMaTHKU;

— KOppEKUMs IPOU3HOCHUTEIIBHOM CTOPOHBI PEYM; OCBOEHUE YMEHMS
UCITI0JIb30BATh PE€Yb MO0 BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYaIIH;

— obecrnieyeHre 0co0OW MPOCTPAHCTBEHHOW W BPEMEHHOM OpraHU3alMH
o0pa3oBaTeIbHOM Cpebl;

— MAaKCHUMaJbHOE paclIMpeHre o00pa3oBaTEebHOIO  NPOCTPAaHCTBA  —
BBIXOJT 3a Ipenenabl  00pa30BaTENbHOTO  YUPEXKACHUS MOpU  PEIICHUH
MaTEeMaTUYECKHX 3a]1a4 U BBIMOJHEHUU IIPOEKTHBIX padoT.

— HCHOJIb30BaTh AJITOPUTMBI JEHCTBUH NIpPHU pEIICHUH OOYyYAIOIIUMHU C
HO/IA omnpeneneHHbIX THIIOB MAaT€MAaTHYECKHX 33J1ad, B TOM YHCIIE B IpoOLEcce
BBITIOJTHEHHSI CAMOCTOSATEIBHBIX PadOT.

MecTo npeaMeTa B y4eOHOM IIaHe
B coorBerctBun ¢ denepaibHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTAHJApTOM  OCHOBHOrO  00miero oOpa3oBaHWs ~ MaTeMaTUKa  SIBJISETCS
o0si3aTeNIbHBIM MPEIMETOM Ha JaHHOM ypoBHE oOpazoBanus. B 5-10 kmaccax
y4eOHBII TTpeaMeT «MareMaThKay TPATUIMOHHO U3yYaeTCs B paMKax CIICIyIONTUX
y4eOHBIX KypcoB: B 5—6 kiaccax — kypca «Matematuka», B 7—10 kmaccax —
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KypcoB «Aunrebpa»y u «l'eometpusi». Hacrosimeir mnporpamMmoil BBOAUTCA
CaMOCTOATEbHBIN YUeOHbIN Kypc « BEpOATHOCTh M CTATHCTHKAY.

TemaTnueckoe IUIAHUPOBAHUWE YUYEOHBIX KypCOB M PEKOMEHIYEMOE
pacnpeneneHne  y4eOHOrO  BpeMEHM Ui M3YyYEHUs  OTACNIBHBIX  TEM,
IIPEJIOKEHHBIE B HACTOSAIIEH IPOrpaMMe, HAaJ0 pacCMaTpUBaTh Kak IPUMEPHBIC
OpPUEHTHPBI B TIOMOIIlb COCTABUTEIO aBTOPCKOM pabodeil mporpaMMbl U Mpexe
BCEr0 yuuTento. ABTOp paboyeil mporpamMMsl BIIpaBe YBEIUYUTh WM YMEHBIIUTH
IPEJIOKEHHOE YMCIIO0 YYeOHBIX YacOB Ha TEMY, YTOOBI YIIIyOUTbCA B TEMAaTHKY, B
OOJBIIECH CTENEHN 3aMHTEPECOBABIIYIO OOYYAIOIIMXCS, WIM HAIIPaBUTh YCHIIUS Ha
IIPEOOJICHNE 3aTPYIHEHUH. J[OIyCTUMO TaKKe JIOKAIBHOE MEPEPaCIPEICICHUE U
NEPECTAHOBKA 3JIEMEHTOB COAEPKaHUs BHYTPU JTaHHOT'O Kjacca WM BHYTPH BCETO
Kypca npu HeoOxoaumocTu. KonudecTBO MpoBEpOYHBIX padOT (TeMATUYECKUN H
UTOTOBBII KOHTPOJb KadecTBAa YCBOCHHSI YYEOHOro Marepuana) U HUX THI
(caMoCTOATEIbHBIE U KOHTPOJIbHBIE PalOThI, TECThI) OCTAIOTCSA HAa YCMOTPEHHE
yuutens. Takxke yduTenab BIpPaBE YBEJIUYUTh WM YMEHBIIUTH YHUCIO y4E€OHBIX
yacoB, OTBEAEHHBIX B IlpumepHoil paboueld mnporpamme Ha 0000IIEHUE,
NOBTOPEHHUE, -CUCTEMAaTH3alMI0 3HaHUM oOyuaromuxcs. EIUHCTBEHHBIM, HO
IPUHIUINAIBHO BAXKHBIM KPUTEPHUEM, SBIIETCS JOCTH)KEHHE pE3yJIbTaTOB
oOyueHus, yKa3aHHBIX B HAcTOSLIEH NporpaMMme Ha KOHEL[ YPOBHS OCHOBHOTO
oO1rero ooGpazoBaHMsI.

Copnepxxanue yueOHoOro mnpeamera «MaremaTuka», IPEACTABICHHOE B
[IpumepHO# anantupoBaHHOUM paboueil mporpamme, cooTBeTcTByeT @I'OC 00O,
[IpumepHOl OCHOBHOM 00pa30BaTENbHOW MpOrpaMMe OCHOBHOTO  OOIIEro
0o0pa30BaHus C yYETOM MPOJIOHTALIUH HA OJAMH TOJ.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O
HPEAMETA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUSA

OcBoenue yueOHoro mpeamera «MaremMaTukay JOJKHO O0OECIIeUnBaTh
JOCTMKEHHE Ha ypPOBHE OCHOBHOTO 00mIero oO0pa3oBaHUs — CIEAYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

JIMYHOCTHBIE Pe3yJIbTAThI

JImdHOCTHBIE pe3yibTaThl OCBOCHHSI MPOTPaMMBI y4eOHOTO MpeaMeTa
«MaremaTnka» XapaKTepHU3yrOTCS:

ITaTpuoTHyeckoe BOCIUTAHME:

[IPOSIBJICHUEM MHTEpeca K MPOLUIOMY H  HACTOALIEMY POCCHMCKOU
MAaTEMaTUKH, 1EHHOCTHBIM OTHOLIEHHWEM K  JOCTHXKEHHUSAM  POCCUHUCKHX
MAaTEMAaTUKOB M POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaxX U MPUKIAJAHBIX cepax.

I'paxxpanckoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHCHHIO 00S3aHHOCTEH rpaXkJaHUHA M PEATH3aIH €TI0
mpaB, TPEICTAaBIEHHEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
Pa3TUYHBIX CTPYKTYP, SBJICHUH, MIPOIIETYP TPAKITAHCKOTO 001IecTBa (BHIOOPHI,
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OTIPOCHI U TIP.); TOTOBHOCTHIO K OOCYXICHHUIO dTUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTIKCHUW HayKd, OCO3HAHHEM BaXHOCTHU
MOPAJIbHO-3THYECKUX MTPUHIUIIOB B ACSITEIBHOCTH YUEHOTO.

TpyaoBoe BocnuTaHue:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUHM TMPAKTHUYECKUX 3ajad
MaTEeMaTUYeCKOM HaAMpaBICHHOCTH, OCO3HAHHMEM Ba)XHOCTH MATEMaTH4YE€CKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUM BCEH KU3HU JUIsSl yCHEUTHOW mpodeccroHanbHOU
NESATEIbHOCTH W Pa3BUTHUEM HEOOXOJUMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHMBUTyIbHOU TPACKTOPUHU 00pa30BaHUS U KM3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOITMOHAIBHOMY H  3CTETHYECKOMY  BOCIPHUSITHIO
MaTEeMaTHYECKNX OOBEKTOB, 3a7ad, PCEUICHUH, PACCYKICHUH; yMEHHUIO BHUICTDH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

ILleHHOCTH HAYYHOTO IO3HAHMS:

OpUEHTallMed B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, IPUPOIBI U
oOIecTBa, MOHMMAHMEM MAaTeMAaTHUYeCKOW HayKd Kak cdepbl dYeloBeuecKon
JeSATEILHOCTH, JTANOB €€ Pa3BUTHS W 3HAYUMOCTH JJIs PA3BUTUS LMBHJIM3AIUY;
OBJIAJICHUEM SI3bIKOM MaT€MAaTUKU U MAaTeMaTHUYECKOW KYyJIbTypOd Kak CpelICTBOM
MO3HAHUA MHpA; OBJAJACHHEM MPOCTEHIIMMHU HaBbIKAMU HCCIEA0BATEIIbCKOM
NESATeTLHOCTH.

®du3znueckoe BocnUTAHWE, (OPMUPOBAHHME KYJIbTYPbl 310POBbA H
IMOIUOHAIBHOTO (JIATONOTYYHS:

TOTOBHOCTBHIO TPUMEHSATh MAaTeMAaTHUYECKHE 3HAHWS B MHTEpPECax CBOETO
3I0pOBbsl, BEICHHsSI  3JA0POBOrO  oOpa3a KU3HU  (30pOBOE  THUTaHHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH H OTAbIXa, peryispHas (Qusnyeckas
aKTUBHOCTD); C(HOPMUPOBAHHOCTHIO HaBBIKA pediekcuu, NpU3HAHUEM CBOETO
IpaBa Ha OMMOKY W TaKOTO K€ TpaBa APYroro 4eaoBeKa.

IKOJI0rHYeCcKoe BOCIIUTAHHUE:

OpHEHTallMel Ha MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUH ISl PEIIeHUs 3aa4
B 00JaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpejpl, IJIAHUPOBAHHUS TMOCTYNKOB U
OIICHKM WX BO3MOJXKHBIX TOCJEACTBUN MJIsi OKPYXKAIONICH Cpeibl; OCO3HAHWEM
TJI00QJIBHOTO XapaKTepa SKOJOTUYECKUX TIPOOJIEM U My TeH UX PEerIeHUs.

JInuHoCTHBIE pe3yJibTaThbl, o0ecrnieyuBaroIIne ajanTanuio
o0yyamouierocss K H3MEHSIOIIUMCH YCJIOBUSIM COIHAJIBLHOI W TNPUPOIHOM
cpeabl:

TOTOBHOCTHIO K JICHCTBUSIM B YCJIOBHUSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOSH KOMIIETEHTHOCTH 4epe3 MPAKTHUCCKYIO JEITeIbHOCTh, B TOM YHUCIIC
YMEHUE YYHUTBCS Yy APYTHX JIOJIeH, TPHOOpETaTh B COBMECTHOM JEATEILHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIMH U3 OIbITA IPYTHX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWW, B TOM YHCJIE
bopMyIUPOBaTh UACH, TIOHITHS, THIIOTE3bl 00 00OBEKTAX U SBJICHUSX, B TOM YHCIIC
paHee He U3BECTHBIX, 0CO3HABATH AC(HUIIUTH COOCTBEHHBIX 3HAHUN U
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KOMITETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh CTPECCOBYIO  CHUTYalUIO, BOCIHPUHMMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH
IpPUHUMAaeMbIe pEIIeHUsT W ACUCTBUs, (OPMYyIHPOBaTh U OLECHUBATH PUCKU H
NOCJIEICTBUSL, (POPMUPOBATH OIIBIT.

MeTtanpeaMeTHble pe3yJibTAThI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHUS MPOTPaMMbI YI€OHOTO IMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHHEM VHUBEPCATIbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU U YHUBEPCATbHLIMU PEYIAMUCHBIMU OeliCMBUSMU.

1)  Vuusepcanvnvlie  nosnasamenvmvle  Oetlicmsus — o0becnevusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 O00YUAIOWUXC  (0CBOEHUE
Memo008  NO3HAHUAL — OKPYJHCAIowje2o  Mupa,  NpuMeHeHue  JI02UYecKux,
ucciedo8amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayuet).

Ba3oBble Jjoruveckue aeicTBus:

BBISIBIIATHh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TIOHSATUH, OTHONICHHM MEXIy TMOHATUSIMH; (POPMYIUPOBATH
OTIpeICICHUS MOHSITUH; yCTaHaBJIMBATh CYIIIECTBECHHBIN MIPU3HAK
Kiaccu(ukanuy, OCHOBaHUS i OO0OOIIEHUS ¢ CpaBHEHUA, KPUTEpUU
MIPOBOJIMMOT'O aHAJTN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTH U  IPEoOpa3oBbIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIIATENIbHBIC, €IMHUYHBIEC, YACTHBIE U 00IIME; YCIOBHBIE;

BBISBIIATH ~ MAaTEMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
npoTUBOpeYrs B GaKTax, JaHHBIX, HAOTIOIEHUAX M YTBEPKIACHUIX; Mpe/iaraTh
KPUTEPHUH JIJIS1 BBISBIICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPEUHIA;

JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JIETyKTUBHBIX M
WHIYKTUBHBIX YMO3aKTFOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

paz0OupaTh T0OKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), TIPOBOAUTH CAMOCTOSITEIPHO  HECJOXKHBIE  JTOKa3aTelIbCTBA
MaTeMaTH4ecKux (pakToB, BHICTPAUBATh ApPTYMEHTAIINIO, IPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBAThH COOCTBEHHBIC PACCyKICHUS;

BBIOMpATh CMOCOO pemieHuss y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIIeHUs, BbIOMpaTh HauboJiee TMOAXOMANUNA C  y4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBble ucciaenoBare/ibCKkue A1eHCTBHUSA:

MCIIOJIB30BaTh BOMPOCHI KaK MCCIICOBATEIHCKANA WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh  BOMPOCH,  (PUKCHUpYIOIIME  MPOTUBOpEYHE, MpodiIemy,
CaMOCTOSTENILHO yCTaHaBJIMBATh MCKOMOE W JIaHHOE, (DOPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3UIINIO, MHEHUE;

MPOBOJIUTH TIO CAaMOCTOSATEIHLHO COCTABJICHHOMY IUIAHY HECIIOXKHBIN
DKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEU
MaTEeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0O0BEKTOB MEXKIY COOOM;

CaMOCTOATENHEHO (POpMYyIUPOBATH 00OOIIEHUS M BBIBOBI TIO PE3YJIHTATAM
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MPOBENEHHOTO  HAOIONCHUS, WCCICIOBAHUSA, OIEHWBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOLIECCa, a TAKXKE BbIJIBUTATh

MPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.
Pabora ¢ ungopmanmei:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIIMH, TAHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3aa49H;

BBHIOMPATh, AHAIM3UPOBATh, CHCTEMATH3UPOBaTh W HWHTEPIPETHPOBATH
uH(OPMAITUIO PA3IUIHBIX BUAOB U (POPM MpeCTaBICHUS;

BbIOMpaTh (opMy MpeACTaBiIeHUS HHPOpMAMM U WUIIOCTPUPOBATH
pelaemMbie  3aJlaud  CXeMaMH, JudarpaMmMaMd, WHOM Trpadukod UM HX
KOMOHMHAIIUSIMU,

OIICHUBATh HAA&KHOCTh HMH(OpPMALMU IO KPUTEPUSIM, MPEIIOKEHHBIM
YUHATEIIEM WU CHOPMYITHUPOBAHHBIM CaAMOCTOSTEIIBHO.

2)  VHusepcanbHvle KOMMYHUKamugHwle Oelicmeus — 00ecneuusarom
chopMUpo8anHOCMb COYUATLHBIX HABLIKOS 00YUAIOUUXCAL.
OO0menne:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCJIOBUSIMHU U TEISIMU OOIICHHUS; SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOUKY
3peHHUs B YCTHBIX (MPY HAIMYUU BO3MOXKHOCTH) U MTUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 10 XOJy peIIeHUs 3a7aud, KOMMEHTHPOBATh  IOJTYYCHHBIH
pe3ynbTarT;

B X0JI¢ OOCYKJIEHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMHI,
poOJIeMBbI, pelaeMoil 3amadd, BBICKA3bIBATh HJICH, HAICIICHHBIE Ha TIOUCK
PEIICHMS; COMOCTABJIATh CBOM CYXXICHHS C CYXICHUSMU APYTHX yYaCTHUKOB
Jauanora, oOOHapYKMBAaTh Pa3IMUMe U CXOJCTBO IMO3HIIHMKA; B KOPPEKTHOU (opme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MPEACTABIATh  PE3yJbTaThl  pEIICHWS  3aJadd,  OKCIICPUMEHTA,
UCCJIEIOBAHUSI, MPOEKTA; CAMOCTOSITEIbHO BbIOMpaTh (hOpMaT BBICTYIICHHUS C
y4€TOM 3a/lad TPe3eHTallud, OCOOEHHOCTEH ayJIUTOpUM WU WHIWBUIYATHHBIX
BO3MOKHOCTEM.

CorpyaHuvecTBo:

MOHUMATh W  HWCIOJB30BaTh  NPEHMYIIECTBA  KOMaHIHOM 1
WHIUBUIYyAIbHOW pa0OThl TPH PEIICHHH YyYeOHBIX MaTEeMaTUYeCKHUX 3ajad,
NPUHUMATh II€JIb COBMECTHOW JIESITENIbHOCTH, IUIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOM paboThI, paclpeaeyiiaTh BUABI pabOT, TOrOBApUBATHCS, OOCYKIATh
MPOIIECC U Pe3yJIbTaT paboThl; 00001IaTh MHEHHUS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMIOBbIX (opMax paboTel (00CyX)aeHUs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI WM [Ip.); BBINOJHSATH CBOIO YacTh PaOOTHI H
KOOPJIMHUPOBATh CBOU JICUCTBHUS C JIPYTMMU YJI€HAMU KOMAHJbI; OIEHWBAThH
KaueCTBO CBOETO BKJIaJa B OOMINI MTPOIYKT IO KPUTEPHAM, CHOPMYITUPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHCTBHSI.

3) VHnusepcanvhvie  pecynamueHuvle oelicmaust obecneyusarom
GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
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Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBJIAThH IUIAH, AJITOPUTM PELICHUs 3a1adu (WU €ro
4acTh), BBIOMpaTh CHOCOO peIEHUs € YYETOM HUMEIOIIUXCS PECYpPCOB M
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH BapUaHTHI
pelieHnit ¢ yaéTomM HOBOM HH(pOpMaIum.

CaMOKOHTPOJIb:

BJIAJETh CHOCO0AMM  CaMONPOBEPKH, CAMOKOHTpOJIA Ipouecca |
pe3yJIbTara peleHnss MaTEMaTUIECKOM 3a1auu;

NpPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIpU PELICHHUU
3aJlayu, BHOCUTh KOPPEKTUBHI B IESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHMBATh COOTBETCTBUE PE3YJbTaTa AEATEIbHOCTU IOCTABICHHOW LN
U YCJIOBHUSIM, OOBSCHATh NPUYMHBI JOCTHKEHUS WIA HEAOCTHKEHHUS LEJH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

IIpeameTHbIe pe3yJIbTATHI

[IpenmeTHble pe3ynbTaThl ocBoeHus [IpuMepHoil paboudeil mporpaMmsl IO
MaTeMaTHKE IPEACTaBICHBl IO TroJaM OO0ydeHHs B CIEQYIOIIUX pas3zeliax
IIPOTrpaMMBbl B paMKax OTAEJIBbHBIX KypCcOB: B 5—6 Kitaccax — Kypca «MaremaTukay,
B 7-10 xmaccax — KkypcoB «Anrebpa», «['eomerpus», «BeposTHOCTH W
CTATUCTUKAY.

PasButHe JIOrH4ecKuX MpEeACTaBICHUN U HaBBIKOB JIOTUYECKOI'O MBILIJICHUS
OCYIIECTBIISIETCS Ha MPOTSKEHUHU BCEX JIET 00yUeHHUsl B OCHOBHOM IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipenmonaraercs, 4TO BBITYCKHUK OCHOBHOM IIKOJIBI
CMOXET CTPOUTH BBICKA3bIBAHUSA W OTPULIAHUA BBICKA3bIBAHMM, pPaCIIO3HABAThH
VCTUHHBIE W JIOKHBIE BBICKA3BIBAHMS, IIPUBOAUTH NPUMEPBI U KOHTPIPUMEPHI,
OBJIAJICET NOHATUAMU: OIPENEIICHUE, aKCHOMa, TEOpEMa, AO0Ka3aTeIbCTBO — U
HAy4UTCS UCTIONb30BATh UX MPU BHIIIOJHEHUH YYEOHBIX U BHEYUEOHBIX 3a/1a4.

HPUMEPHAS PABOYAS TIPOT'PAMMA YYEBHOTI'O KYPCA
«MATEMATHUKAY». 5—6 KJIACCBI

Hesan u3yyeHus y4eOHOro Kypca

[IpuopureTHbIME TIENIMH O0yUYEHUS MaTeMaTHKE B 5—6 Kilaccax SBISIOTCS:

npojiokeHue (GOPMUPOBAHUSI OCHOBHBIX MATEMATUUYECKUX MOHATUN (YUCIIO,
BEJIMUMHA, TeoMmeTpuueckas Qurypa), oOecrneunBaromux MIPEEeMCTBEHHOCTh H
MEPCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHUs 00yUarOIINXCS;

pa3BUTHE MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEW 00yuarommxcs,
MO3HABATEILHOM aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUMN, HHTEpEca K U3yUCHUIO
MaTeMaTUKH;

MOJIBE/ICHUE OOYYaIONMIUXCs HA JOCTYMHOM JJIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPYKAIOILIEr0 MUPa;

dbopmupoBanre (PyHKITMOHAILHOW MaTEMaTUYECKONW T'PAaMOTHOCTH: YMEHHUS
pacno3HaBaTh MaTEMAaTHIECKUE OOBEKTHI B PEATbHBIX KU3HEHHBIX CUTYyaITUsX,
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MNPHUMCHATH OCBOCHHBIC YMCHMUS JIJISI pCHICHUA ITPAKTUKO-OPUCHTHUPOBAHHBIX 3a/1a4,
HHTCPIIPCTUPOBATDH IIOJYYCHHBIC PC3YyJIbTAThl U OLICHHBATHL HMX Ha COOTBCTCTBHC
Hp&KTPI‘IGCKOfI CUuTyaluuu.

OCHOBHBIE JIMHHUU COJEpKaHHUA Kypca MaTeMaTWKM B 5—6 Kiaccax —
apumernyeckass M TEOMETpPUUECKas, KOTOpbIE pa3BUBAIOTCS IapaljIeNIbHO,
Ka)KJ1asl B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHMO OJHA OT
JIPYroM, a B TECHOM KOHTAaKT€ M B3aHUMOJEUCTBUU. TaKkkKe B Kypce NMPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU aireOpbl U OMUCATEIbHON CTATUCTUKH.

N3ydenue apupmeTnyecKkoro Marepraia HAaUMHAEeTCsl CO CUCTEMATU3aluu U
Pa3BUTHSA 3HAHUM O HATYypPaJIbHBIX YHCIIAX, [IOJYYECHHBIX B HadaJabHOU 1iKkoue. [Ipn
TOM COBEpUICHCTBOBAHUE BBIUYMCIUTEIBHOW TEXHUKH U (OPMUPOBAHHUE HOBBIX
TEOPETUYECKUX -3HAHUM COYETAETCA C PAa3BUTUEM BBIYMCIUTEIBHOU KYyJbTYPHI, B
YACTHOCTH C O0yYE€HUEM NPOCTEHIINM NMpUEMaM MPUKHUIKH U OLIEHKH Pe3yIbTaTOB
BbluKcIeHUM. M3yueHue HaTypaidpHBIX YHCEN MPOAOIDKAeTCs B 6 Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU NIOHATUAMHU TCOPUU IEITUMOCTH.

Hpyroii KpymnHbIii OJOK B COAEpKaHUM apuPMETUUECKON JUHUM — OTO
npobu. Hauvano u3yueHusi OOBIKHOBEHHBIX M JIECITUYHBIX JIpoOeil OTHECEHO K 5
KJIacCy. DTO MEPBBIM 3Tal B OCBOCHUM JAPOOEH, KOTraa MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU HJESIMU, MOHATUSIMH TeMbl. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
Ipo0ell B MOJMHOM OOBEME MPEIUIECTBYET M3YUYEHHUIO AECATUYHBIX IpOOEH, 4YTO
LEJIECO00pa3HO C TOYKH 3pPEHHUS JIOTUKH HW3JIOKEHHS] YMCIOBOM JMHHUM, KOTrAa
npaBwia JEUCTBUHA C JIECATUYHBIMU JApOOSIMH MOXXHO OOOCHOBaTh  yXKe
U3BECTHBIMH QJITOPUTMaMH BBITIOJHEHUS AEUCTBUI C OOBIKHOBEHHBIMH JPOOSIMH.
3HAKOMCTBO C JIECATUYHBIMHU APOOSIMH PACUIMPUT BO3MOMKHOCTHU ISl TOHUMaHUs
00y4aroIUMHUCs MPUKIAAHOTO IPUMEHEHHUSI HOBOM 3alIUCH MPU U3YUYEHUH JIPYTHX
IIPEIMETOB U NPU MPAKTHYECKOM HCNOIb30BaHMHM. K 6 Kiaccy OTHECEH BTOpOiA
Talml B HW3YYEHUM JpoOel, TJe MNPOUCXOIUT COBEPIICHCTBOBAHHWE HABBIKOB
CpaBHEHHS U TpeoOpa3oBaHusi ApoOEi, OCBOECHHWE HOBBIX BBIYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHWUE TEXHUKHA BBIYMCICHUM, B TOM 4YHCIE 3HAYCHHU
BBIPKEHUI, COACPKAIIUX U OOBIKHOBEHHBIE, U J€CATUYHBIE IPpOOU, YCTAHOBIICHHUE
CBS3€H MEXAYy HUMH, PACCMOTPEHHUE MPUEMOB PELICHMS 3a]1a4 Ha Apoou. B Hauasne
6 K1acca MpOMCXOIUT 3HAKOMCTBO C IMIOHSITHUEM ITPOLIEHTA.

OCOOEHHOCThIO H3YYEHHUS TIOJOKUTENIBHBIX W OTPULATENBHBIX YHCEI
ABJIIETCS. TO, YTO OHM TAK)KE€ MOTYT pacCMaTpUBATHCS B HECKOJBKO 3TanoB. B 6
KJIacce B Haudane uzyuyeHus Tembl «llonokuTenbHble M OTpULIATENIBHBIE YUCIIa»
BbIIENsAeTC noarema «llempie wmcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENIBHBIMU ~ YUCIAMH W JACUCTBUSIMH  C  TOJIOKUTEIBHBIMA U
OTPULIATENBHBIMU YUCIAMUA MPOUCXOIUT HA OCHOBE COAEPKATEIBHOIO MOIAXOJA.
OTO MO3BOJIAET HA JAOCTYIIHOM YPOBHE IMO3HAKOMMTH YYaIIUXCS NPAKTHYECKU CO
BCEMU OCHOBHBIMHU TOHSTHUSMHU TEMBI, B TOM YHUCJE U C MpPaBUIaMU 3HAKOB IpHU
BBINIOJIHEHUU apumeTrdeckux aercTBuil. M3yueHue panuoHaIbHBIX 4YKCENl Ha
ATOM HE 3aKOHUYUTCH, a OyJET MPOJOJKEHO B Kypce anreOphl 7 Kiacca, 4To CTaHEeT
CJIIEAYIOIIUM IPOXOJAOM BCEX IMPUHLIHUIHNAIBHBIX BOIIPOCOB, TEM CAMBIM
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paszzeneHue TPYyAHOCTeH 00JieryaeT BOCIPUSATUE MaTepuana, a paclpeneicHie BO
BPEMEHU CITOCOOCTBYET NPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

ITpu oOydeHnHU penieHHIo TEKCTOBBIX 33Jad B 5—6 Kiaccax HCIONb3YHOTCS
apumernyeckue npuéMbl perieHud. TeKCToBbIE -3a7aud, pellaeMble IpU
0TpabOTKE BBIYMCIUTENIBHBIX HaBBIKOB B 5—0 Kilaccax, paccMaTpUBAIOTCS 3aJaud
CIIEIYIOIMX BHUJOB: -33JauM Ha JBW)KEHME, Ha 4acTH, HA TMOKYIIKHM, Ha paboTy U
IIPOU3BOJAMTEIIBHOCTD, HAa MPOLEHTHI, HA OTHOWIEHU M Iponopuuu. Kpome toro,
0OyJaroIuecs: 3HaKOMATCA ¢ MpUEMaMU peIIeHus 3a/1a4 nepedopoM BO3MOKHBIX
BapHaHTOB, y4yaTcs paboTaTh ¢ MHGOpMaIeil, mpeacTapieHHONW B (popme Tabnuil
VI TAarpamm.

B Ilpumepnoii paboueii mporpaMme NPEAyCMOTPEHO (GopMUpPOBAHUE
IPOIEIEBTUUECKUX aNreOpanyeckux MpeAcTaBiIeHUl. bykBa Kak CHUMBOI
HEKOTOPOI'0 YHCJIa B 3aBHCUMOCTH OT MAaT€MaTHYE€CKOTO KOHTEKCTa BBOJMTCS
IIOCTENIEHHO. byKBEHHash CUMBOJIMKA IIMPOKO HCIIOIB3YETCSA MPEkKIAE BCEro IS
3alicu OOLIMX YTBEPXKIECHUH W MpeasiokeHui, ¢GopMyls, B YaCTHOCTU IS
BBIYMCIICHHSI TEOMETPUUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTENSD YUCIIA.

B kypce «Maremarnka» 5—6 KIacCOB MPEACTaBICHA HArJsHas T€OMETpHs,
HalpaBJieHHass Ha pa3BUTHE OOpPa3HOro0 MBIIUIEHUS, HPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, H300pa3UTENbHBIX YMEHMH. DTO BaXHBIH 3Tall B H3YYCHHUH
r€OMETPUHM, KOTOPBIA OCYIIECTBISETCS Ha HAIJIAJHO-IIPAKTUYECKOM YPOBHE,
ONMMpaETCid Ha HArjasgHO-0O0pa3HOE MbIIUIeHHE oOydaromuxcd. bosbpmas poib
OTBOJUTCS PaKTUYECKON NeSATEIbHOCTH, OTIBITY, JKCIIEPUMEHTY,
MozenrpoBaHuio. OOyyaromuecss 3HaKOMSTCSI ¢ T€OMETPUUYECKUMHU (PUrypamMu Ha
IJIOCKOCTH M B TPOCTPAHCTBE, ¢ HMX MPOCTEHIIMMH KOH(DUTypalMsIMH, ydaTcs
M300pakaTh MX HA HEJIMHOBAHHOW M KIJETYaToOll OyMare, paccMaTpuBarOT HUX
IIPOCTENIINE CBOMCTBA. B mporecce WM3ydeHHs HArJIsAHOM T€OMETPUU 3HAHMS,
MOJlyYE€HHbIE OOYYalOUIMMHCS B HAYaJbHOM IIKOJE, CHCTEMaTU3UPYIOTCS WU
PaCIIMPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHe

CornacHo ydyeOHOMY IUlaHy B 5—6 Kjaccax M3y4aeTcsi MHTErPUPOBAHHBIN
npeaMmer «MareMarrka», KOTOPbIA BKJIIOYAET apu(PMETHUYEeCKUd MaTepuan u
HaTJSAHYI0O TEOMETPUI0, a TakKe IMPOINENEeBTUUECKUE CBEJEHUS W3 airedpsl,
AJIEMEHTHI JJOTUKH U HayaJla ONUCATENbHONW CTATUCTUKH.

VY4eOHbIil TUIaH Ha U3yUyeHUE MaTeMaTHKU B 5—6 KjlaccaX OTBOAMT HE MEHee
5 y4eOHBIX YacOB B HEJIENIO B TEUEHUE KaXKJIOTO rojga oOydeHus, BCErO HE MEHee
340 y4eOHBIX YaCcoB.

Copepr«aHue yyebHoro kypca (no rogam obyueHus)
5 KJIace
Hamypanvhule uucna u nyiop
HatypanbHoe uncno. Psag natypanbubix uncen. Yucno 0. M3o00paxenue
HaTypaJbHBIX YMCEN TOUKAMU Ha KOOPJAUHATHOW (YUCIOBOI) MPSIMOIl.
[TosunmnonHasa cucrema cuucieHus. PuMckas Hymepauuss Kak DpuUMeEp
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HEMO3ULIMOHHON CHUCTEMBI CUMCIICHUS. JlecaTnyHas cucTeMa CUUCIIEHHUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPABHEHNWE HATYPAJIbHBIX YUCEJ C HYJIEM.
Crioco6s1 cpaBHeHUs. OKpyTICHUE HATYPATBHBIX YHCET.

CnoxeHue HaTypadbHbIX YHUCEIT; CBOMCTBO HYJIS IIPU CIOKEHUU. Beruntanue
KaK JIeUCTBUE, OOPATHOE CIOKEHUIO. Y MHOKEHUE HATYpaIbHBIX YMCEI, CBONCTBA
HyJAsl WU €AWHULBI TpU YyMHOXEHUUW. JlenmeHue kak JneiicTBUe, oOpaTHOE
YMHOXKEHUIO. KOMIIOHEHTBI IEUCTBUM, CBSI3b MEXy HUMU. [IpoBepka pesylibTaTa
apumeTnyeckoro neictBusd. llepeMecTUTeNnbHOE W COYETATENILHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS M YMHOXXEHHS, paclpeleuTeIbHOe CBONCTBO (3aKOH)
YMHOXEHUS.

Hcnonb3zoBanue OykB Ajii OOO3HAYEHUST HEM3BECTHOIO KOMIIOHEHTA U
3aUCH CBOMCTB apuU(METHUECCKUX JCHCTBHIA.

Jlemurenu W KpaTHble 4YuClia, Pas3loKeHUE Ha MHOXUTENU. lIpocteie u
cocTtaBHbIe uncia. [IpusHaku nqenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkoMm.

CreneHb € HaTypallbHbIM MOKAa3aTelieM. 3aluCh YUCIA B BHUJIE CYMMBI
Pa3pSAIHBIX CIAracMbIX.

YucnoBoe BBIpAKEHUE. BBIYMCIEHUE 3HAYEHUN YHUCIOBBIX BBIPAKECHUM;
MOPSAIOK  BBINOJIHEHUSA  JACUCTBUU.  Vcronp30BaHWE TNpH  BBIYMCICHUSX

MePEMECTUTEIIHLHOTO u COYETATEIIHHOTO CBOMCTB
(3aKOHOB) CIIOKEHHUS U YMHOXKEHHUSI, paclpeIeTUTEILHOIO CBOMCTBA YMHOKCHHS.
Jlpoou

[IpencraBnenre o JpoOM Kak cmoco0e 3amucul  YacTh BEJIUYHUHBI.
OObikHOBeHHBIE J1poOu. [lpaBunbHbIE W HempaBWwibHbIE JIpoOu. CMeliaHHas
Ipo0b; TPEACTABICHUE CMEIIAaHHOW ApoOM B BUAEC HEMPABWIBHOW IpOOU H
BBIJICJICHUE 1IEJIOM YacTH YMCJIa U3 HEMpaBWILHON Ipobdu. M3o0pakeHue apobeit
TOYKaMH Ha 4HCII0OBOM npsiMoit. OcHOBHOE cBOMCTBO apodu. CokparieHnue apooeit.
[IpuBenenue npodbu kK HOBOMY 3HaMeHareno. CpaBHeHHE IPOOEH.

CrnoxeHue U BbIYMTaHUE JIpoOeh. YMHOKEHUE U JIeTeHHE qpo0eii; B3aUMHO
obOpatHble apodu. HaxoxkaeHne 9acTu 1eI0ro U IIe0r0 10 €ro YacTH.

Hecsatuunas 3amuch apoOeit. IlpencraBinenue AecSATUYHONW OpoOU B BUIE
OObIKHOBEHHOM. M300pakeHHe MAEeCATUYHBIX JOpoOedl ToukaMHM Ha YHMCIOBOU
npsimMoil. CpaBHEHUE IE€CITUUHBIX IPOOEH.

ApudmMernueckue IEHCTBUA C JECATHUYHBIMH JpoOsmu. OxpyricHue
JEeCATUIHBIX APOOEH.

Pewenue mexkcmogoix 3adau

Pemenne TekcTOBBIX 3amad  apudMeTHYECKUM crocoboM. Perenue
JOTUYECKUX 3ajad. Pemienue 3amad mepeOOpOM BCEX BO3MOXKHBIX BapHUAHTOB.
Hcnonp3oBanne mpy perieHuu 3a7a4 TaOJUI] U CXEM.

Pemenue 3amad, comepkaliux 3aBHCHMOCTH, CBS3BIBAIONINE BEIIMYWHBI:
CKOPOCTb, BpEMs, pPaCCTOSHHE, IICHA, KOJMYECTBO, CTOUMOCTh. EIWHMIIBI
U3MEpPCHUS: MacChl, 00bEMa, IIEHBI, PACCTOSHHUS, BPEMEHH, CKOpocTH. CBS3b
MEXIy €AUHUIIAMU U3MEPCHUS KaKI0H BEJTUIHHBI.

Pemienre 0CHOBHBIX 3aJ1a4 Ha APOOH.

[IpeacTaBnenue JaHHBIX B BUIE€ TA0JIUIL, CTOJIOYATHIX AUArPaMM.
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Haznaonan zeomempus

Harnsgaele mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasd,
OTPE30K, Jy4, yIoJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPYHOCTb, Kpyr. YToJ. [Ipsamoi,
OCTpPBIW, TYNION U PA3BEPHYTHIN YTJIBI.

JnuHa oTpe3ka, METpUYECKUE €IUHUIIBI JUIMHBL. [[TMHa JIOMaHOM, IEpUMETP
MHOTOYyToJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C MOMOUIBIO TPAHCIOPTHPA.

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

N3o0paxkenne ¢uryp, B TOM yucie Ha kierdator Oymare. Iloctpoenue
KOHUTYypaluii U3 4acTeil mpsIMON, OKPYKHOCTH HAa HEIMHOBAHHOW M KJIETYATOU
Oymare. cniosp30BaHNE CBOMCTB CTOPOH U YTJIOB NPSIMOYTOJIbHUKA, KBAAPATA.

[Inomanes mOpPAMOYroJIbHUKA W MHOTOYIOJBHUKOB, COCTaBJIEHHBIX W3
PSIMOYTOJIBHUKOB, B TOM 4HCJE (UTYp, U300paKEHHBIX Ha KJeT4aToud Oymare.
EnuHuibl u3mMepeHus Mmiomaim.

Harnsinueie pEACTaBICHUSA 0 MIPOCTPAHCTBEHHBIX ¢burypax:
NpSMOYTOJIbHBIN — Tapajuienenunen, KyO0, MHororpaHHuku. HM3o0paxkenue
MPOCTEUIIUX MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapasuienenunena. CosnaHue
MojieJield MHOTOTPaHHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTUIIMHA U JIP. ).

OO0BEM MPSAMOYTOIBHOTO Mapajuienenumena, Kyoa. EauHuiml usmepenus
o0BEMa.

6 kiacc

Hamypanvnwie uucna

Apudmernueckue ACHUCTBUS ¢ MHOTO3HAYHBIMM HATYpajJbHBIMUA YHUCJIaMHU.
YucrnoBble  BBIpAKEHHUSA, TMOPSAOK  JACHCTBUH,  HUCIHOJIb30BAaHUE  CKOOOK.
Hcnonb30BaHWEe TIPU  BBIYUCICHUSX TEPEMECTUTEIIBHOTO W COYETATEIIBHOTO
CBOMCTB CIJIOKEHUS W YMHOXXEHUS, PacCHpeAesIMTEIbHOTO CBONCTBA YMHOMXEHUS.
OKpyriieHue HaTypalbHBIX YHCEIL.

Jlenutenu u KpaTHbIC YKCIa; HAUOOJIBIINN OO ASIUTEh U HANMEHBIIIECE
obmee kpaTHoe. /[emuMoCcTh CyMMBI U TIpOu3BeAcHUs. [lejeHrne ¢ OCTaTKOM.

Jpoou

OObIKHOBEeHHAsI ApOOb, OCHOBHOE CBOMCTBO APOOH, COKpaIlleHHE APOOEH.
CpaBHeHue U ynopsiiounBanue apooeit. Pemenre 3aa4 Ha HaX0XKICHUE YaCTH OT
HEJOro M WENOoro mo ero yactu. J(poOHoe dYHCIIO Kak pe3ynbTar JAeJeHHS.
[IpencraBnenne necITHUHON ApOOU B BUAEC OOBIKHOBEHHON IPOOU U BO3MOKHOCTh
MIPEICTaBICHNUS] OOBIKHOBEHHOU JApOOU B BUJE JAeCATUYHON. JlecaTUUHbIC ApodH U
MeTpuueckasi cucreMa Mep. ApugmeTndyeckrue JEHCTBUS U YUCIOBbIE BBIPAKEHUS
C OOBIKHOBEHHBIMHU U JECATUYHBIMH IPOOSIMHU.

OtHomienue. JleneHrue B JaHHOM OTHOIIEHWU. MacmTab, TPOMmOpIHs.
[IprumeHenue nponopuui Ipy peLeHuy 3aaad.

[Tonsarue mporieHTa. Briuncienne mpoieHTa OT BEJIMYUHBI M BEJIMUYUHBI 110
e€ nporneHTy. BripaskeHue mpoIeHTOB IeCITUYHBIMU po0simMu. Perienue 3agaq Ha
MPOIICHTHI. BeIpakeHre OTHOIICHHS BETMYUH B MPOIEHTAX.

Honosrcumenvuovie u ompuyamesibHvle YUC1A

[TonoxxutenbHble M OTpULIAaTENbHbIE yncaa. Llenble uncna. Moayinpe uucna,
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reoMeTpuuecKkas HHTEpIpeTanuss MoAyis uucia. M3o0paxeHwe uwncen Ha
KOOPAMHATHOM NPSAMOM. YHCIIOBBIE TPOMEKYTKH.

CpaBHeHue uyucen. ApudMeThyeckue IEHCTBUA C TMOJOXKUTEIbHBIMU U
OTPULIATENBHBIMU YHCIIAMMU.

[IpsiMoyroJibHas cucTeMa KOOPJAMHAT Ha IUIOCKOCTH. KoOpAMHATHI TOUKK Ha
I0CKOCTH, abcuucca U opaunara. [loctpoenue Touek U GUryp Ha KOOpJIAUHATHOM
IIJIOCKOCTH.

bykeennvie ¢vipasicenusn

[Ipumenenue OyKkB [JJisi 3alUMCH  MAaTEMaTUYECKUX  BBIpAXKEHUH U
npeioxkennii. CBoiicTBa apuMETHUYECKUX JICUCTBUN. ByKBEeHHBIE BBIPOKCHHS U
YUCJIOBBIE TIOJCTAHOBKH. DYyKBEHHBIE paBEHCTBA, HAXOXKIACHUE HEHU3BECTHOIO
KoMIoHeHTa. Dopmynbl; (GOpMyIbl MEpUMETpa U IUIOMIATX MPSIMOYTOJbHHKA,
KBajJpaTa, o0bEMa mapassienenumneaa u Kyoa.

Pewienue mexkcmogoix 3aoau

Pemenne TekcTOBBIX 3ajay  apuMeTHUYECKHMM crocoboM. Pemienue
JOTMYECKHX 3a7a4. Pemenue 3agau nepeOopoM BceX BO3MOKHBIX BapUAHTOB.

Pewenne 3amad, copep)KalMx 3aBUCHUMOCTH, CBS3bIBAIOIIUX BEIMYUHBI:
CKOpOCTB, BpeMs, pacCTOsHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTD;
IPOU3BOAUTENBHOCTb, BpeMs, 00bEM paboThl. EAMHMIIBI U3MEpeHMs: Macchl,
CTOMMOCTH; PAacCTOSIHUS, BPEMEHHU, CKOpPOCTH. CBsA3b MEXAYy €IUHULAMU
WU3MEPEHUS KaXKI0W BETUYUHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOIIEHUEM, IPOIOPIHUOHATBHOCTHIO
BEJIMYMH, MMPOLIEHTaMU; PEIlIEHNE OCHOBHBIX 3a]1a4 Ha JPOOU U MPOLEHTHI.

OueHka W OPUKHAIKA,  OKPYIJIEHHE  pPE3yJbTaTa.

CocraneHre OYKBEHHBIX BbIPQXKEHUI 110 YCIOBHUIO 3a/1a4H.

[IpencraBneHre AaHHBIX C MOMOLIBIO TAOMUI M AuarpamMm. CrojOdarbie
JIarpaMMBbl: YTEHHE U MMOCTpOEHUE. UTEHHE KPYTOBBIX AUATPAMM.

Haznaonaa zeomempus

Harmsinaeie mpeactaBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsimMasi,
OTpE30K, JIy4, yroj, JJOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anmHOe pacnosiokeHHe ABYX NPSAMBIX Ha IUIOCKOCTH, IapasuleiibHbIE
npsIMbIE, MEPIECHANKYJSIPHBIE OpsiMble. M3MepeHue pacCTOSHUM: MEXKIYy IABYMs
TOYKaMH, OT TOUKH J0 MPSAMOM; JJIMHA MapIIpyTa Ha KBaJAPaTHOM CETKE.

MN3MepeHne M MOCTPOEHUE YIVIOB C TOMOILBIK TpaHCIOpTUpa. Buael
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeThIpEXYTOIBHUK, IIPUMEPBHI
YEeTBIPEXYTOJILHUKOB. [ IpAMOYTONBHUK, KBapaT: UCIOJIb30BAHUE CBOKCTB CTOPOH,
yIJI0B, nuaroHanei. M3o0pakeHue reoMeTpudeckux (GUryp Ha HEITWHOBAHHOM
Oymare ¢ HCIIOJIb30BAHUEM LMPKYJIA, JMHEWKH, YTrOJbHHKA, TPaHCIOPTHUPA.
[Toctpoenus Ha kieTyaToi Oymare.

[lepumerp wmHOTOyrompHuka. IloHaTne mOmEAMU QUTYPHI;, €IUHUIIBI
u3Mepenus mioniaau. [pubmkénnoe namepenue miomaau Guryp, B TOM 4ucie
Ha KBajpaTHOU ceTke. [IpubnmkEHHOEe N3MepeHne NITMHbBI OKPY>KHOCTH, IJIOIAIU
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KpyTa.
CuMMeTpust: LIeHTpalbHasl, OceBas U 3epKanbHas cummeTpuu. [loctpoenue

CUMMETPUYHBIX QUTY.

Harnsnueie IIPEACTABIICHUS 0 MPOCTPAHCTBEHHBIX burypax:
napajuienenumnen, kyO, Mmpu3Ma, NMUpaMua, KOHYC, IWIIMHAp, wmap u cdepa.
N306paxeHne npocTpaHCcTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
MWIMHApa 1 KoHyca. Co3maHue Mojeneld mpoCcTpaHCTBEHHBIX GuUryp (u3 Oymaru,
MPOBOJIOKH, TIACTUIIMHA U JIp.).

[Tonsitue o0BEMa; enquHUIBI U3MepeHus: 00béMa. OOBEM IPSIMOYTOJILHOTO
napajienenunena, Kyoa.

MnaHnpyemblie npeaMeTHbIe pe3y/ibTaTbl OCBOEHUS NPUMEPHOU pabouen
nporpamMmbl Kypca (no rogam obyueHums)

OcBoenue yueOHOro Kypca «Marematuka» B 5—6 Kjgaccax OCHOBHOI IIKOJIbI
JOJDKHO 00€cTeynBaTh JOCTUKEHHUE CIEAYIOIIUX MPEIMETHBIX 00pa30BaTENIbHbIX
pEe3yIbTaTOB:

5 KJ1ace

Yucna u eéviuucnenusn

[Tonumath W TOpaBWIBHO  YNOTPEONATH TEPMHUHBI, CBSI3aHHBIE C
HaTYpaJIbHBIMH YHCJIaMH, OOBIKHOBEHHBIMU M JIECATUYHBIMU JIPOOSMHU.

CpaBHUBaTh M yHOPAIOYMBATH HaTypalbHbIE 4YHUCIA, CpPaBHUBATH B
MPOCTEUIINX CITydasiX OOBIKHOBEHHbIE JPOOH, 1ECATUYHBIE IPOOU.

CoOoTHOCHUTh TOYKY Ha KOOPAMHATHOM  (YMCIOBOWM) MpAMOUA  C
COOTBETCTBYIOIIIMM €l YUCJIOM M M300pa)kaTh HATypaJIbHbIE YMCJIA TOYKAMHU Ha
KOOPJIMHATHOM (YMCIIOBOI) MPSMOIA.

BoInonHATh apupMeTHYecKue AEeUCTBUS C HATypaJbHBIMU YHUCJIAMH, C
OOBIKHOBEHHBIMU APOOSIMHU B MIPOCTEUILINX CIIyYasiX.

BBINTONHATE IPOBEPKY, IPUKUIKY PE3YJIbTaTa BBIYUCICHHM.

OKpyTisTh HaTypaJIbHbBIE YHCTIA.

Pewienue mexkcmogix 3a0au

PemaTe TekcTOBbIE 3a7auM ApU(PMETHUECKUM CHOCOOOM M C IMOMOIIbIO
OpPraHM30BaHHOI'O KOHEYHOT'0 nepedopa BCeX BOZMOMXHBIX BAPUAHTOB.

Pemate 3amaum, cojepskamiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITUYUHBI:
CKOPOCTb, BpEMSI, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3alMCH, CXEMbI, TaOMuIbl, OO0O3HAYEHUs MpHU
pelIeHuu 3a1ady.

[Tonb30BaTbCd OCHOBHBIMH €IMHHMIIAMM HW3MEPEHMS: LEHBI, MaccChl;
pPacCTOSIHUS, BPEMEHH, CKOPOCTH; BBIPAKAaTh OJHHU E€AUHULBI BEJIUYUHBI 4Yepe3
JpyTHe.

W3Bnekars, aHAJIM3UPOBATh, OLIEHUBATh WH(OPMALIHIO, PEICTABICHHYIO B
Tabiuie, Ha CTOJAOYATOM JuarpaMMe, HWHTEPIPETHPOBATh MPEACTaBICHHbIC
JTaHHBIE, UCIIOJIH30BATh JaHHBIE MTPU PELICHUU 3a/1a4.

Haznaonaa zeomempus
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[Tonp30BaThCA Tr€OMETPUUYECKUMU MOHATUSIMU: TOUYKA, PAMasi, OTPE30K, Iy,
yIoJl, MHOTOYTOJIbBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTH TIpPUMEPHI OOBEKTOB OKPYIXKAIOIIETO MHUpPA, HUMEKUMX GopMy
U3YUYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIaMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, JMAroHajib; C OKPYXHOCTBIO:
paauyc, IuameTp, UEeHTP.

N300pakath U3ydeHHbIE TeOMETpUIEeCKue (UTYphl Ha HEIIMHOBAHHOW U
KJIeTYaTOM Oymare ¢ TOMOIIBIO MUPKYJIS U JIMHSHKHY (TIpH HATHIUH BO3MOYKHOCTH).
HaxoauTek nuHbBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C TOMOIIIBIO
JUHEUKHU, CTPOUTHh OTPE3KH 3aJaHHON MJIMHBI; CTPOUTH OKPYXKHOCTH 3aJJaHHOTO
paauyca (Ipyu HATMYUKA BO3MOXKHOCTH).

Hcnonb30BaTh CBOMCTBA CTOPOH U YTJIOB MPSIMOYTOJBHUKA, KBajpara JJis
WX MOCTPOCHUS, BBIYMCIICHUS TUTIOIA/IA U IEPUMETPA.

Beraucisate mepuMeTp W IDIOMAah KBagpara, MpSMOYTOJIbHUKA, (GUTYP,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4YHCIE€ (PUTYp, U300paKEHHBIX Ha
KJIeTYaTon Oymare.

[Tonb30BaThCS OCHOBHBIMU METPUUYECKUMH €IUHUIIAMUA U3MEPEHUs JIJIMHBI,
TUIOIIA/M; BBIPAXKATh OJTHU €IUHUIIBI BEJIMUMUHBI Uepe3 JpyTrHe.

Pacno3naBath mapasuienenurnenl, KyO, WCHOJBb30BaTh TEPMHUHOJIOTHUIO:
BEpIIMHA, peOpo TpaHb, W3MEPEHHS; HAXOAWTh HU3MEPEHHS Mapajuiejenumnesa,
KyOa.

Brruncnars 006EM Ky0Oa, mapasuienenuneaa mno 3aJaHHbIM U3MEPEHUSIM,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUsS 00BEMA.

Pemiath HecnoXXHBIE 3a/1a4l HA U3MEPEHUE T'eOMETPUUYECKUX BEJIMUUH B
MPAKTUICCKUX CUTYausIX (MIPH HATMYUH BO3ZMOXKHOCTH).

6 kacc

Yucna u eviuucnenusn

3HaTh U NOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMU BUJIAMHU YUCEIl U
croco0aMu UX 3alucH, NEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OJHON (HOpMBI
3aIlMCH YMCIa K JPYTOM.

CpaBHUBATH U YIIOPSIOUYUBATH 1I€JIbIC YHCIIA, OOBIKHOBEHHBIC U JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BrinonHaTh, coueTas yCTHbIE W MUCBMEHHBIC NPUEMBI, apu(METHUECKUE
JNEUCTBUS C HATypaJIbHBIMM UM  IEJILIMA  YHUCJIaMH, OOBIKHOBEHHBIMH W
JNEeCATUYHBIMU IPOOSIMU, TTOJIOKUTEIIBHBIMUA M OTPUIIATEIIbHBIMU YK CIIAMH.

BbluncnaTh 3HAYEHUST YUCIIOBBIX BBIPAXKEHUW, BBIMOIHATH MPUKHUIAKY H
OIICHKY pe3yJibTaTa BBIYMCICHUHN; BBIMIOJHIATh NPEOOPA30BaHUS UYHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETHIECKUX JICHCTBHIA.

COOTHOCUTH TOYKY Ha KOOPJAUHATHOM MPSIMOMl C COOTBETCTBYIOIIUM €W
YUCIIOM M H300pakaTh YHCJIa TOYKAMU Ha KOOPAWHATHON MPSMON, HAXOIWTH
MOJyJIb YUCJIA.

COOTHOCUTH TOUKH B MPSIMOYTOJIBHOM CHUCTEME KOOPAUHAT C KOOpAUHATAMU
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9TOM TOUYKH.

OKpyrJiATh 1ieJible YMciia U JIeCATUYHBIE JPOOH, HAXOAWUTh MPUOIMKEHUS
quCenl.

Yucnoesvie u OykeenHbvle 6blpas;ceHus

[TornMaTth 1 ynoTpeOIsITh TEPMUHBI, CBSI3aHHBIE C 3aIIUCHIO CTEIIEHU YUCIa,
HaXOAMUTh KBajapaT M KyO 4ucia, BBIYUCIATH 3HAUEHUS YHUCIIOBBIX BBIPAKEHUM,
COJIEp KAIHUX CTEIICHHU.

[Tonp30BaThCS NPU3HAKAMU JEIMMOCTH, PACKIAABIBATh HATYyPAJIbHbIE YUCIA
Ha IPOCTHIE MHOKUTEIH.

[Tonb30BaThCs MacITabOM, COCTABIIATH MPONOPLIMH U OTHOILICHUSI.

Hcnonp30BaTh OYKBBI AJ11 0003HAYEHUS YMCEI MTPH 3aIIMCH MAaTEMaTUYECKIX
BBIPXEHUM, COCTaBIATh OyKBEHHbIE BBIPAXKEHUS U (POPMYJIbI, HAXOAUTH 3HAUYCHUS
OYKBEHHBIX  BBIPD@KECHHM, OCYIIECTBIIAA HEOOXOAUMBbIE IOJCTAHOBKU U
npeoOpa3zoBaHusl.

HaxoauTe HEM3BECTHBINI KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmogwoix 3adau

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4l apU(PMETUIECKUM CIIOCOOOM.

Pemate 3agaun, CBsI3aHHBIE C OTHOILIEHHWEM, MPONOPLHUOHATBHOCTHIO
BEJIMYMH, MPOLIEHTAMU; PEIIaTh TP OCHOBHBIE 337a4/ HA APOOH U MPOLICHTHI.

Pemate 3amaum, coaepkamive 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpeMS, paccTosiHUeE, LIEHa, KOJIMYECTBO, CTOMMOCTB;
IIPOU3BOAMTENIBHOCTh, BpeMs, 00bEMa paldOThl, HCMONB3YS apU(PMETHUECKHE
JNEUCTBHS, OLIEHKY, [MPUKHUIKY; I0Jb30BAaThCA  EIUHULAMU  U3MEPEHHUS
COOTBETCTBYIOIINX BEJIUYMH.

CocTaBnsiaTh OYKBEHHbIE BBIPAXKEHHUSI 110 YCIOBHIO 33/1a4H.

N3Bnekats uHpOpMaNuio, MPEACTAaBICHHYIO B TaOIWIaX, HAa JHUHEHHOM,
CTOJ0YaTOW WM KPYroBOW JuarpaMMax, HHTEPIPETUPOBATH IPEACTABIICHHBIC
JAHHBIE; UCIOJIb30BATh JAHHBIE MPY PEIICHUH 3a/1a4.

[IpeacraBnsiTe HHPOPMALIMIO C TOMOUIBIO TAOJINLI, JIUHEWHONW U CTOI0YATOM
JUarpaMm.

Haznaonasa zeomempus

[TpuBoUTH TpUMEPHl OOBEKTOB OKPYIKAIOLIETO MHUpPA, UMEILUX (opMmy
U3YYECHHBIX T€OMETPUYECKHX IUIOCKUX M MPOCTPAHCTBEHHBIX (DUTYp, MPHUMEPHI
PaBHBIX U1 CHMMETPUYHBIX QUTYD.

N300pakatb € TMOMONIBIO UUPKYJs, JUHEWKH, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOM M KJIETYaTOM Oymare H3ydeHHbIE IUIOCKHE T'€OMETPUYECKUE
Gurypsl 1 KOHQUTYpaLi, CAMMETPUYHBIE PUTYPBHI (IPU HATTUYUU BO3MOXKHOCTH).

[Tonb3oBaTbCd  IEOMETPUYECKUMH  MOHATUSIMH:  PABEHCTBO  (UTYp,
CUMMETpPHS; HCIOJb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C CHUMMETpHEl: OCh
CUMMETPHH, LIEHTP CUMMETPHH.

HaxonnuTe BeIMYMHBI YIVIOB HM3MEPEHHEM C IIOMOILBID TPAHCIOPTHPA,
CTPOUTH YTJIbl 3aJaHHOW BEJIMYMHBI, I10JIb30BAaThCS MPU PELICHUH 3a7a4 IPaTyCHOM
Mepoi yriioB (IIpY HAJIMYMU BO3MOYKHOCTH); pPaclio3HaBaTh Ha YepTekaxX OCTPBIH,
IPSAMOU, Pa3BEPHYTHIM U TYIIOH YTJIBI.
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BeraucnsaTe nuHY JOMaHOW, TEPUMETP MHOTOYTOJBHHUKA, TOJIb30BAThCS
CAVHUIIAMU W3MEPEHUs JJIMHBI, BBIPAKATH OJHU CIUHUIIBI U3MEPEHUS JIJIMHBI
qyepes ApyTue.

Haxomuth, WCHONB3ys YepTEKHBIE HHCTPYMEHTBI, PACCTOSHHS: MEXKIY
JIBYMSI TOYKaMH, OT TOYKH JI0 TIPSIMOM, JUTMHY ITyTH HAa KBaIPATHON CETKE.

Beraucisate  miomans  GUTyp, COCTABICHHBIX W3  MPSMOYTOJBHHUKOB,
UCIIOJIB30BaTh  pa30WeHHE Ha MNPSIMOYTOJIBHUKHA, HA paBHBIE  (UTYPHI,
JOCTpavBaHWE O TMPSMOYTOJIBHHUKA; TIOJb30BaThCS OCHOBHBIMHU €IMHHUIIAMHU
W3MEPCHUS TUIOIIAIN; BBIPAXKATh OJHH CIWHUIBI W3MEPECHHs TUIOMIAJN Yepes
JpyTHE.

Pacrio3naBaTh Ha MOJCNIAX M M300PKEHUSX MUPAMUAY, KOHYC, IHIUHIP,
UCTIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TPaHb, OCHOBAaHUE, Pa3BEPTKA.

N300pakath Ha KjIeT4yaToil Oymare mpsiMOYyToJIbHBIN Napasuienenumnes (pu
HaJIMYUH BO3MOKHOCTH).

Boraucisats 00bEM MPSIMOYTOJIBHOTO MapasuieNienumesna, Kyoa, mojab30BaTbCs
OCHOBHBIMH €IMHUIIAMH W3MEpPEHUs 00bEMa; BBIPAKATH OJHU  CAUHUIIBI
u3MepeHus 00bEmMa yepes apyrue.

PemaTe HecnmoXHBIC 3a7a4d HA HAXOXICHUE TCOMETPUUYCCKUX BEIIMYUH B
MPAKTUICCKUX CUTYAIHSIX.
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TemaTnueckoe MIaHUPOBaHUE Y4eOHOI0 Kypca (1o rogam o0y4yeHust)
5 kiaace (He menee 170 u)

Ha3zanue
pasaesa (TemMbl)
Kypca (4uciio

OcHoBHoOe coepkaHue

OcHOBHbBIE BU/JbI JECATCJIBbHOCTH oﬁyqammnxcﬂ

HATYpPaJIbHBIX YUCCII.

ApudpmeTrueckue IeHCTBUS C

HaTypaJIbHBIMU YUCJIAMH.
CaoiicTBa HYJIS npu
CIOXXEHUU W  YMHOXKEHUH,
CBOMCTBA  €IMHUIIBI  TpHU
YMHOKEHHH.

[IepemecTuTenbHOE u
coYeTaTeIbHOE CBOICTBa
CIOXEHUS U  YMHOXEHUS,

PACTIPCACIINTCIIBHOC CBOMCTBO
YMHOKCHUA.

HGJ'II/ITeJ'II/I U KpaTHBIC 4YuClIa,

4acoB)
Harypaabubie |[lecstiuunas cucreMa |UdTaTh, 3aMHCHLIBATH, CPABHHBATH HATYpaJbHbIC YWCIIA, NPENJIArartb W OOCYXKIATh
E W ER cuucieHus. Ps HATypalbHBIX |CIOCOOBI YIIOPSAI0YUBAHKS YUCEL.
HeicTBus c|uncen. Harypanbnslii  psn. . .
M306pakaTh KOOPIMHATHYIO [PSIMYIO, 0TMEYATh YKCIIa TOYKAMU HA KOOPAWHATHOM TIPSIMOH,
HatypaabHbiMH [Hucio 0. HatypanbHble uncia
. . [HAXOAMTH KOOPMHATHI TOUKH.
YHCIAMH Ha KOODJMHATHOW IPAMOM.
(43 v) Cpasnenne, OKPYIJICHUC \[{ccemoBaTh cBOiicTBAa HATYpalbHOIO psiaa, unces 0 v 1 mpu CI0KEHUH ¥ YMHOKEHHH.

HNcnoab30BaTh MpaBUJIO OKPYIJICHHA HATypaJIbHbBIX YU CCII.

BbInoHATL apudmeTHueckne [IedCTBHSI C HATypaIbHBIMH YHUCIAMH, BBIYHCIATH
3HAYEHUS YMCIIOBBIX BBIPAXXEHHUH cO CKOOKaMU U 06€3 CKOOOK.
3anucpIBaTh TIPOM3BENEHHE B BHJAE CTENECHH, YUTATh CTEICHH, HCHOJIb30BaTh

TEPMUHOJIOTHUIO (OCHOBaHI/Ie, HOKaSaTCHL), BBIYHCJIATH 3HAYEHHUS CTCIICHEI.

BbpInOIHAT, NPUKHMAKY M OLEHKY 3HAYEHUN YHCIOBBIX BBIPDAXECHUH, MNpeAaaratb M
NPUMEHATHb NPUEMBI IPOBEPKHU BBIUNCICHUN.

HNcnoab30BaTh Nnpu BbLIYUCJICHUAX TEPEMECTUTEIIBHOE U COYCTATCIIBHOC CBOICTBa
CJIOKCHUA WU YMHOXCHUS, paCIIPCACIUTCIBHOC CBOICTBO YMHOKCHHA, (l)OpMy.]'[HpOBaTb u
NMPUMECHATDH IPpaBUJja Hp606pa30BaHI/IH YHCJIOBBIX BBIpa)KeHI/Iﬁ Ha OCHOBE CBOICTB
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pa3IoKeHue yucia Ha
MHOWTenHu.  Jlemenune ¢
OCTaTKOM. IIpoctsie u

cocraBHble uyucia. [IpusHaku
nenmnmoctH Ha 2, 5, 10, 3, 9.

CrereHp ¢ HaTypaJlbHbIM

[10Ka3aTCJICM.

Hucnossle BBIPAXKEHUS,

MOPSIIOK JICHCTBHIA.

PelieHre TEKCTOBBIX 3aJ1a4 Ha

BCE apupMeTHIECKIE
MEeMCTBUA, Ha [BIDKEHHE U
MOKYTIKU

apuMeTUYECKHUX JCHCTBUMN.

HccnenoBaTh YWCIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh W 000CHOBBIBATH THIOTE3bI,
(¢opmysnpoBaTh 00001IeHHsT U BBIBOABI 10 Pe3yJbTaTaM MPOBEAEHHOTO HWCCIICOBAHMS.
@opMyJIMPOBATH OMNpeIeJeHUsl JCIUTENST U KPAaTHOTO, HA3bIBATH JCIUTEIN M KpPaTHBIC
4KClia; PacMo3HABATH TPOCTBIE M COCTaBHbIC 4wcla; (GOpMYJIHPOBATH W NPHUMEHSTH
npu3Haku aenmumoctd Ha 2, 3, 5, 9, 10; npuMeHSITh AJTOPUTM paA3JIOKEHHUS 4YKCIIa Ha
[POCTHIC MHOKUTEIIH; HAXOAUTh OCTATKU OT JCJICHUS Y HEIIOJIHOE YaCTHOE.

Pacno3HaBaTh MCTUHHBIC W JIOXKHBIE BBICKA3bIBAHUS O HaTypaJIbHBIX YUCIaX, NMPUBOJIUTDH
NpuMepbl U KOHTPHPUMEPLI, CTPOUTH BbLICKA3bIBAHUA H OTpHULIAHUA BBICKA3bIBAaHUM O
CBOMCTBAX HATypaJIbHBIX YUCCII.

KOHCprHpOBaTb MaATEMATHYECCKHUE IIPECAJIO0KCHUHA C IIOMOIIBIO CBA30K «HU», «HUIHU»,
«CCIH..., TO...».

Pemiath TEeKCTOBBIC 3amadyu apI/I(i)MeTI/ILIGCKI/IM CHOCO6OM, HCIOJIB30BaTh 3aBHCHMOCTH
MCXKAY BCIMYHMHAMU (CKOpOCTL, BpEMsA, PACCTOSIHUC, L€HA, KOJIUYCCTBO, CTOUMOCTb U I[p.):
AHAJIM3UPOBATDL U OCMBICJIUBATDB TCKCT 3a1a4H, nepetbopMmepOBaTl) YCJIOBUEC, H3BJIEKATDH
HGO6XOI[I/IMI)IG JAaHHBIC, YCTAHABJIMBATL 3aBUCUMOCTH MCXKAY BCIMYUMHAMH, CTPOUTDH

JTOTMYECKYIO LENOYKY PACCYKACHUN.

MOI[eJ'II/IPOBaTb XOJ peHICHUs 3adavuu ¢ MOMOUIBIO PUCYHKA, CXCMBI, Ta6HI/ILU:>I. HpI/IBO)_]I(ITb,
pa36upaTL, OLCHUBATDH PA3JIMYHBIC PCIICHWS, 3allUCH peHICHI/Iﬁ TCKCTOBBIX 3aJ1a4.

Kpnanecxn OIICHUBATDb HOqueHHLIﬁ pe3ybTaT, OCYIIECTBIAATH CAMOKOHTPOJIb, ITPOBEPAL
OTBET HAa COOTBECTCTBUEC YCIIOBUIO, HAXOAUTH OIITNOKHU.

Pemath 3amaun ¢ MOMOIIBI0 Tepedopa BCEX BO3MOKHBIX BapHAHTOB. 3HAKOMHUTBLCS €
ucropueii pa3BuTus apuGMeTUKH
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Harasignas
reoMeTpusi.
70307071

miiockoctu (12 )

Ha

Touka, mpsiMasi, OTPE30K, JyH.
Jlomanas. M3amepenue IJIvHbBI
0Tpe3Ka, METpUYECKHE
CIUHUIBI U3MEPEHUsl JTMHBI.

OKpy’>KHOCTb U KpYT.

[TpakTrueckast pabota
«ITocTpoenue y30pa u3
OKPYKHOCTEI.

Yron.  Ilpsmo#,  ocTphIi,

TyHOll U Pa3BEPHYTHIA YTJIbL.
3mepeHue yrios.

[TpakTrueckas pabota

«IlocTpoenue yrios»

Pacno3zHaBaTh Ha 4epTexax, pPHCYHKAaX, ONHCHIBATD,
U300paxkaTh C MOMOMIbIO YEPTEKHBIX MHCTPYMEHTOB (IIPU HATUYUU BO3MOXKHOCTH): TOUKY,

HCIIOJIb3YydAd TCPMHUHOJIOTHIO, H

PSMYI0, OTPE30K, JIyd, YTOJl, IOMaHYI0, OKPY>KHOCTb.

Pacno3zHaBaTh, NPUBOIAMTH NPUMePbl OOBEKTOB pEAJbLHOTO MHpa, UMEIOUMX (Qopmy
W3Y4YeHHBIX (PUTYp, OLleHUBATH UX JIMHEHHBIEC pa3MephI.

Hcnonb3oBaTh JTUHEWKY M TPAHCIOPTUP KaK MHCTPYMEHTHI JUIsl MOCTPOCHUS M U3MEPEHUS:
U3MepsAThb JIMHY OTpe3Ka, BEJIMYMHY YIJa; CTPOUTH OTPE30K 3aJaHHOW [UIMHBI, YTOI,
3a/laHHOM BENWYHMHBI; OTKJIAABIBATH IUPKYJIEM paBHBIE OTPE3KHU, CTPOUTHb OKPYKHOCTh
3aJlaHHOr0 pajauyca (IpU HAJIWYUH HN3o00paxars, (Hpu HAJIMYMU

BO3MOKHOCTH) KOH(QUTYpallMd TEOMETPHUYECKHX (HUIYp W3 OTPE3KOB, OKPYKHOCTCH, HMX

BO3MOKHOCTH).

JacTeil Ha HEIMHOBAHHOM M KJIETYAaTOW Oymare; mpemjaraTtbh, OMMCHIBATH U O0CYKAATh
€1oco0bl, AJATOPUTMBbI IOCTPOCHHUS.

Pacno3HaBaTth W M300pazkaTh Ha HEJIMHOBAHHOM W KieTyaTod Oymare mpsMO#, OCTPBIiA,
TYTNOM, pa3BEPHYTHIN YIUIbI; CPABHUBATH YTJIbl (IIPU HAJIUYUHU BO3MOXKHOCTH).

Buraucaarhb JJIMHBI OTPE3KOB, JIOMAHBIX.

IlonuMaTe M HCHOb30BATHL INPH PELHIEHHH 3a1a4 3aBHCUMOCTH MEXIYy €IUHULIAMHU
METPUYECKON CUCTEMBI MEP; 3HAKOMUTbCH C HEMETPUUYECKUMHU CUCTEMAaMU MED; BbIPAKATh
JUIMHY B pa3IM4yHbIX enuHunax wusmepeHus. HcciaepoBars (urypsl M KoHpurypaunum,
MCII0JIb3Ys U(POBBIE PECYPCHI
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OO0BLIKHOBEHHEIE
napoou

(48 u)

J{poOb.
HETPaBUIIbHBIC

[IpaBuibHbIE u
poowu.
OCHOBHOE CBOWMCTBO JIpOOH.
CpaBHeHue 1po0ei.

CnokeHHe W BBIYATAHHE
OOBIKHOBEHHBIX Ipobeii.
CmeraHHast JpOOBb.
YMHOXKXEHHE u JICJICHHUE

OOBIKHOBEHHBIX npobeii;

B3aUMHO-OOpaTHBIEC IPOOH.

PerieHne TEKCTOBBIX 3ajad,
COJIepKAIINX Zpo0wu.
OcHoBHBIE 337241 Ha IPOOH.

[IpumeHeHne
3anucu

OyKB TUTS
MaTeMaTHYECKUX
BBIPAKECHUM U NIPEUI0KEHUN

MopenupoBath B rpaduueckoi, npeaMeTHol (Gopme, ¢ MOMOIIBI0O KOMIBIOTEPA MOHATHS U
CBOIICTBa, CBSA3aHHBIE C OOBIKHOBEHHOI IPOOKIO.

UutaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpOOH, Mpeaiaratb, 000CHOBBIBATH
U 00CY:KIaTh CIOCOOBI YIIOPSIOYMBAHUS IPOOCH.

MN300paxkaTh OOBIKHOBEHHBIC JPOOM TOYKAMH Ha KOOPAMHATHOMW IPSMOK; MCMOJIb30BaTh
KOOPJMHATHYIO IPSIMYIO U1 CPAaBHEHUS JPOOECH.

®@opmMyanpoBaTh, 3aMHMCHIBATH € MOMOIIbI0 OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
po0H; MCIOJIb30BaTh OCHOBHOE CBOMCTBO JpOOM Ui COKpALIEHHUS ApoOei M NpUBEICHUS
TpoOM K HOBOMY 3HAMEHATEJIIO.

[IpeacTaBisiTh CMEMIAHHYIO TPOOb B BUEC HENPABMIBHOM 1 BBIJICIATH IIETYI0 YacTh YHCIIA U3
HEIPaBUJILHOM Ipo0H.

BbinoHATL apudgMeTnyecKue JeHCTBUA C OOBIKHOBEHHBIMH JpOOSMHU; HNPHMEHSATh
CBOICTBA apu(pMETHUECKUX JEHUCTBUM Il paliMOHAIN3a[MH BBIYUCIICHUH.

BbpInoHATL NPUKUAKY M OLEHKY pe3yibTaTa BBIYMCIICHHWH; NMpeajiaraTt U NPUMEHATH
NPUEMBI IPOBEPKHU BBIUNCICHUN.

[IpoBoauTH HcceI0BAHUS CBOWCTB Apo0Oei, OMUpPasCh HA YUCIOBbIE HKCIIEPUMEHTHI (B TOM
YUCIIE C IOMOIIBIO KOMITBIOTEPA).

Pacno3naBaTh MCTWHHBIE W JIOKHBIE BBICKA3LIBAHUS O HpO6$IX, INPUBOJAUTL IPUMEPLI U
KOHTPIIPHUMEPEI, CTPOUTDH BbICKA3bIBAHUSA U OTPULIAHUS BBICKA3LIBaHUH.

PemaTh TEKCTOBBIE 3a/la4u, COACPIKAIIUC I[pOGHBIC JaHHBIC, U 3aJa4d Ha HaXO0XJACHUEC YaCTH
LCJIOTO U LEJIOTO IO €TI0 YaCTHU,; BBIABJISAATD UX CXO0/CTBA U Pa3/InNIHns.

MO}ICJII/IPOBaTI) X0 p€HICHUs 3a/la4r C TIOMOIIBIO PUCYHKA, CXCMBI, Ta6J'II/IIII)I.
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[IpuBoaNTH, pa30MpaTh, OLIEHUBATH PA3IMUHBIEC PEIICHNUS, 3alIUCH PEIICHUI TEKCTOBBIX
3ajad.

KpuTHyeckn oueHHMBATH NOJYUYEHHBIH PE3yNbTaT, OCYIIECTBISThH CAMOKOHTPOJb, IIPOBEPSs
OTBET Ha COOTBETCTBHUE YCIOBUIO, HAXOAUTD OIIHOKH.

3HAKOMHTBCSI ¢ HCTOPHUEH pa3BUTHS apu(DMETUKI

Harasignas
reoMeTpus.
MHOroyrojJbHuKH
(10 u)

MHOrOyroJbHUKH.
UeThIpEXYTroJIbHUK,
[IPSIMOYTOJIbHMK, KBaJpar.

[IpakTuueckas pabora
«IlocTpoenue

[PSMOYTOJIbHUKA c
3a/laHHBIMU ~ CTOPOHAaMU  Ha

HEJTMHOBAHHOM Oymarey.

TpeyroiabHUK.

[1nomans u IEPUMETP
[IPSIMOYTOJIbHUKA u
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX n3

IIPSAMOYT'OJIbHUKOB, CAMHUIBI
N3MCPCHUA IIomaau.

[lepumeTp MHOTOYTOJIBHUKA

OnuceIBaTh, UCHOIb3YsI TEPMUHOJIOTHIO, M300paXaTh C MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB
1 OT PyKH, MOJIEIMPOBATh U3 OyMaru MHOTOYTrOJbHUKY (TIpY HATMYMH BO3ZMOYKHOCTH).

[IpuBoaMTH TpUMEpPH OOBEKTOB PEATHHOTO MHUpPA, HMMEIOUIMX (OPMY MHOTOYTOJBHHKA,
[PSIMOYTOJIBHUKA, KBaApaTa, TPEYroJIbHNUKA, OLICHUBATh UX JIMHEWHBIE pa3Mepbl. BeUncaaTh:
[IEPUMETP TPEYTOJIbHUKA, IPAMOYTOJIBHUKA, MHOTOYTOJIBHUKA; ILIOIIAJb IPAMOYTOJIbHUKA,
KBaJpara.

M300pakaTh OCTPOYTOJIbHBIC, MPSMOYTOJILHBIC U TYIIOYTOJIbHBIE TPEYTOJIbHUKHU (TIPH HATTHYUH
BO3MOYXHOCTH).

CrpouTh Ha HEJIMHOBAHHOM M KJeTyaToW Oymare KBajapaT U HPSIMOYTOJIBHUK C 3aJJaHHBIMU
JUIMHaMU CTOPOH (IIpU HAaJU4YMM BO3MOXKHOCTH). MccrnenoBaTh CBOMCTBa HpPSIMOYTOJIBHUKA,
KBajpaTa MYTEM OHKCIIEPUMEHTA, HAOJIO/IEHUs, W3MEpPEHUs, MOJEIMPOBAHMs; CPABHHUBATb
CBOMCTBA KBaJparTa " MPsIMOYTOJIbHUKA.

KoncTpynpoBaTs MaTeMaTH4eCKHe NPEIJIOKEHHSI C IMOMOULIBIO CBSA30K «HEKOTOPBI»,
«moboit». Pacnmo3HaBaTh HCTHHHBIE M JIOXKHBIE BBICKAa3bIBAaHMSI O MHOTOYTOJIBHUKAX,
NPUBOIMTH MPUMePbI 1 KOHTPIPUMEPHI.

HccaenoBaTh 3aBHCUMOCTb IIOIIAIH KBaZpaTta OT JJIMHBI €0 CTOPOHBLIL.

Hcnonb3oBath cBoOiicTBA KBaJpaTHOM CETKM JUIsl MOCTpoeHHsl (uryp; pa3ouBaTh

MIPAMOYI'OJIbHUK Ha KBaJpaTbl, TPEYTOJbHUKH; COCTABJIATDH (I)I/Il“ypbl U3 KBaApaToB U
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IPpAMOYTI'OJIBHUKOB W HAaXOIUTb HUX ILIOIIAAb, p336I/IBaTB (1)I/Il"ypbl Ha HOpAMOYTOJIbHUKHU H
KBaJApaTbl U HAXOJAUTb UX INJIOIIA/Ib.

Bpra)KaTb BCIIMYHHY ILUIOIIAIM B PA3JIMYHBIX CANHUILIaX HU3MCPCHUA MCTpH‘IGCKOﬁ CHUCTCMBI
Mep,
I/I3MepeHI/I${ IIomaan.

IMNOHUMATh H MHUCH0JIb30BaTb 3aBUCHMOCTH MCEXAY MCETPUUCCKHUMU CAUHHLIAMHA

3HAKOMHUTBCHA C NpuMepamMu IMNMPUMEHECHUS IUIOMAAW W IIEpUMETpa B HNPAKTHUYCCKHUX
CUTyalusIX. Pemarns 3agaum u3 peanLHoﬁ KU3HHU, npeaaaratb Oﬁcy)KIlaTb Pa3jIu4vHbIC
CIocoObI pCeUICHUA 3a1a4

JlecaTUuHbBIE
Apoou

(38 u)

JlecsiTuuHas 3anuch ApoOeH.
CpaBHeHHe JECATUIHBIX

pOOCii.

JlelicTBUS C  JIECATUYHBIMH
pOOsIMHU. OkpyriieHue
NECATHYHBIX APOOEH.

Pemenne TEKCTOBBIX 3ajad,
COJIepKAIINX poou.
OcHoBHBIE 3374 Ha JIpoOu

IIpencraBiasith JecsITUYHYIO ApoOb B BUJE OOBIKHOBEHHON, YMTATh M 3alHCHIBATh,
CPAaBHUBATB JECATUYHBbIE ApoOU, MpeAararb, 000CHOBBIBATHL U 00CY:KIaTh CHOCOOBI
YIOPSAA0YUBAHUS AECATUYHBIX JIPOOEH.

N300paxkarhb necaTUUHbIE TPOOU TOUKAMU HA KOOPAMHATHON NPSMOI.

BbIABIATHL €XOACTBA M Pa3IM4MsA NpPaBUI apu(METHUECKUX JEHCTBUH C HATypalbHBIMU
YUCIAMU U IECITUYHBIMU IPOOSIMU, OOBICHATH UX.

BbInoJaHATH apI/I(i)MeTI/I‘leCKI/Ie JIEUCTBUS C NECITUIHBIMU ,Z[pO6$IMI/I; BBINMOJIHATDH IMPUKUAKY
W OUECHKY pe3yJibTaTa BBIYUCIICHUIA.

[IpumensTh cBoiicTBa apudMeTHYECKUX AEHCTBUM Ul pallMOHAIN3AIMH BEIYHUCICHUH.

[IpumeHSTH NPaBWJIO OKPYIVIEHHS] JeCATHUHBIX JpoOeil. IlpoBoauTh wucc/e0BaHUA
CBOICTB JI€CATUYHBIX JIpoOe€il, omupasch Ha YHCIOBBIE HSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIbIO0 KOMIIBIOTEPA), BBIABUIATH THIOTE3bI U IPUBOIUTH X 00OCHOBAHHUS.

Pacno3HaBaTh HCTUHHBIE U JIOJKHBIC BBICKA3bIBAHHUS O ,Z[pO6$IX, NPpUBOAMTL NPUMEPbI U
KOHTPIIPUMEDPEI, CTPOUTDH BHICKA3bIBAHUSA U OTPUILIAHUA BBICKA3bIBaHMI.
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Pemathb TEKCTOBEIC 3a1a4M, COACpKalue I[pO6HI>Ie JaHHBIC, 1 HAa HAXOXKJACHHUEC YaCcTH LCI0I0
M LCJIO0I0 110 €0 4aCTH; BBIABJATDH UX CXO0ACTBA U pa3jan4vus.

MOI[EJII/IPOBZITL X0 p€IICHUA 3ajadr C IIOMOIIBIO PUCYHKA, CXEMBI, Ta6J'II/II_[BI. HpI/IBOI[I(ITb,
piBﬁHpﬁTb, OLCHUBATDH PAa3JIMYHBIC PCHICHU A, 3allUCU peHIeHI/Iﬁ TCKCTOBBIX 3a1a4.

OHCpHpOBaTb I[pO6HBIMI/I 4yuciaMu B pC€aJIbHBIX )KU3HCHHBIX CUTYyallHsX.

KpuTHyeckn oneHMBaTh IOJYUYEHHBIH pE3yJIbTaT, OCYIIECTBIISITH CAMOKOHTPOJIb, [TPOBEPSs
OTBET HAa COOTBETCTBUE YCIOBUIO, HAXOIUTh OLIMOKH.

3HAKOMUTHCS ¢ UCTOPHUEH pa3BUTHS apU(DMETHKH

Harnsanas
reomerpus. Teaa
u  ¢Gurypslt B

npocrpancrie (9

1)

MHOIrOrpaHHHUKH.
N3o00paxeHue

MHOTOTPaHHHUKOB.
[POCTPAHCTBEHHBIX TEJI.

[ IpssMOYyTOJIbHBIN
napauleIeuIe,
Pa3BépTku KybOa

[apajjicjacnuicaa.

[IpakTueckas
«Pa3BépTKa KyOay.

O0BEM
PSIMOYTOJIBHOTO
napaiesenune/a

Monenn

KyO.
u

paborta

KyOa,

PacnozHaBaTh Ha u4epTexkax, PHCYHKaX, B OKPYKallleM MHpPe [PSIMOYToOJbHbIN

napajuiesenunen, Kyo, HCMOJb3YS

OLIEHMBATD JINHEITHBIE Pa3MEpHI.

MHOI'OrpaHHUKH, OIUCHLIBATD, TEPMHUHOJOTAIO,

I[IpuBoanThL nNpuUMepbl O0OBEKTOB PEAJBHOIO MHpa, HUMEIOMMX (OpMYy MHOIOIpAaHHUKA,
MPsIMOYTOJIBHOTO NTapajuiesenunena, Kyoa.

N3o00paxarh ky0 Ha Ki1eTyaToi Oymare (Ipy HAJIUYUHU BO3MOYKHOCTH).

HUccaenoBarh CBOMCTBA KY6a, NpsAMOYT'OJIbHOTO IHapaJurejicnnuic/ia, MHOTI'OI'PpaHHUKOB,

HCIIOJIB3YS MOJCIIN.

Pacno3snaBath U u300paxkath pa3BEPTKU KyOa U mapauienenunena. MoaeaupoBaTb KyO u
napaienenunes u3 Oymart 1 Ipounux MaTepualioB, 00bCHATD CIIOCO0 MOJECTUPOBaHU (TIPU
HAJINYUH BO3MOXKHOCTH).

Haxonuth n3mMepeHus, BLIYMCIATH IUIONIAb MTOBEPXHOCTH; 00BEM KyOa, PSIMOYTOJIBHOTO
napajuieJienuIesa; MCCaea0BaTh 3aBUCHUMOCTL 00BEMa Kyba OT JOIuHBI ero pebpa,

BbIAIBUI'aTh " 000CHOBBIBATDH ruImoTesy.
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Hao6J101aTh ¥ IPOBOAUTH AHAJOTUM MKy TMOHATHUSAMU IUIOMAAN M 00bEMa, IIepuMeTpa u
Iom@aAl MOBEpXHOCTU. Pacmo3HaBaTb HCTUHHBIE U JIOKHBIE  BBICKA3bIBAHUS O
MHOTOTPAHHUKAX, NMPUBOAMTH NPHUMeEPbI U KOHTPIPHUMEPHI, CTPOUTH BBICKA3ZBIBAHUS U
OTpPHULAHUS BbICKa3blBaHUU. PemiaTs 3aqa4u U3 peaibHON KU3HU

IloBTOpPEHUE H
oooomenue (10 u)

[loBTOpEeHMe OCHOBHBIX
MOHSATUH U METOJ0B Kypca 5
Kjacca, 0000IIeHIEe 3HAHUI

BoruncasaTh 3HaUCHUS BBIpa)K@HPIfI, COZACpKAIIMX HATYpaJIbHBIC YHUCJIa, OOBIKHOBEHHEBIE U
JCCATHYHBIC I[pO6I/I, BBIIIOJIHATDH Hp606pa30BaHI/IH YHUCCII.

Bb10upaTh cnocod cpaBHEHUs YKCETl, BHIYMCICHUN, IPUMEHSITh CBOMCTBA apu(PMETHUECKUX
NEWCTBUN [T pallMOHAIIN3ALUH BEIYUCICHUN.

OcymiecTBJIAAATh CAMOKOHTPOJIb  BBINOJHSAEMbIX IEUCTBUI U CAMOIIPOBEPKY pe3ysbTaTa
BBEIYMCIICHUMN.

Pemars 3agaum u3 peanLHoﬁ KHU3HH, IPUMECHATbD MATCMATUICCKUE 3HAHUSA ]I PCIICHUA
3aaq U3 Apyrux y‘le6HHX MpeaAMCTOB.

Pemats 3a1aun pa3sHbIMHU CIIOCO0AMH, CPABHUBATH CNOCOOBI PEIICHUS 33]]a4l, BLIOMPATH
PALMOHAJILHBIN CIIOCO0
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6 kJjacc (ne menee 170 u)
Ha3sBanmue
pasaesia (TeMbl)
OcHoBHoOe coepkaHue OcHoBHbBIE BUBI JAeATEJBLHOCTH 00y4alOIINXCH
Kypca (4ucjio
4acoB)

HarypanbHble Apudpmernueckue AeicTBrs ¢ |[BbINOMHATL apu@mernyeckue JeiCTBHSA C MHOIO3HAUHBIMU HATypaJIbHBIMM YHCIaMH,

yHciIa MHOT03HAYHBIMU HAXOAUTh 3HAYEHHUsl YNCIIOBBIX BBIPAKEHHH CO CKOOKaMH U 0e3 CKOOOK; BBIYMCJIATH
HaTypaJbHBIMU qyclIaMH. [3HAYEHHUS BBIPAXKCHUU, COAEPKAILUX CTCICHU. BBINOIHATH NPUKUAKY U OLEHKY 3HAUCHUN

(304) Yucnossie BBIPAKEHMSI, [UMCIIOBBIX BBIPAKECHUM, NMPUMEHATHh NPHEMBI NPOBepKH pesyibpTata. Memoab3oBaTh npu
MOPSAI0K JNEUCTBUH, [BBIYMCJICHUSIX IIEPEMECTUTEIBHOE U COYETATEIbHOE CBOWCTBA CIIOKEHHUS U YMHOMKEHUS,
MCII0JIb30BaHUE CKOOOK. [paclpelleIuTeIbHOe  CBOMCTBO ~ YMHOXEHMsS ~ OTHOCHTEIBHO  CIIOKEHHs,  CBOMCTBa
OxpyrieHue  HaTypajbHBIX ([ApU(PMETHUYECKUX AEHCTBUM.
YUCEl.
Jlenureny M KpaTHBIE YMCIIA;
HanOOJIBIITAI oomuit
nenuTenb M HauMEHbIIee
oO111ee KpaTHOE.
Pasnoxenue qucia Ha [McciaenoBaTs YHCIOBBIE  3aKOHOMEPHOCTH, IPOBOJUTH  YMCIIOBBIE  DKCIIEPUMEHTHI,
MPOCThIE MHOKUTENIU. [BBIIBUTAaTh M 000CHOBBIBATH I'MIIOTE3bI.
[lenumocTh CyMMBI u
iy rr———— ®opMyIMpoOBaTh ONpeeJeHUusl JeIUTENs] U KPaTHOro, HauOOJBIIEro OOILIEro JeIUTeNs U
OCTATKOM. HAaUMEHBIIET0 OOIIEro KPaTHOIO, MPOCTOTO U COCTABHOTO YMCEN; MCIIOJIb30BaTh 3TU MOHATHS

Penrenue TeKCTOBEIX 3a/1a4

I[IpU pCIICHUHA 3aJaY.

HpI/IMeHﬂTb AJATOPUTMbBI BbIYMCIICHUS HanOOJIBIIEr0 06].].[61“0 JACIUTCIIA W HAMMCHBIICTO
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001Iero KpaTHOTO JIBYX YHMCEl, aITOPUTM Pa3I0kKEHHS YMCIa Ha MPOCThIE MHOKHUTEIH.
HccnenoBathb ycinoBus 1emuMOCTH Ha 4 1 6.

HccaenoBarb, 00cy:k1aTh, GOpMYJIUPOBATH U 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
[MPOU3BEICHUS: ABYX YETHBIX YUCEI, ABYX HEUETHBIX YMCIIE, YETHOTO U HEYETHOTO YHCEIL.

HCCJ’IC}IOB&TB cBoOiicTBA ACIIMMOCTHU CYMMBI U ITPOU3BCACHUS YUCCII.

HpI/IBOIlI/ITb NpUMEPbLI 4HCCII C 3aJJaHHbBIMU CBOﬁCTBaMH, paciosHaBaTb BEpPHbLIC H
HEBEPHBIC YTBCPXKIACHUA O CBOMCTBaX quCEJl, OompoBepraTb HCBEPHLIC YTBEPKIACHHA C
IIOMOIIBIO KOHTPIPUMEPOB.

KOHCprHpOBaTb MaATEMATHYCCKHUE MMPEAJOKECHUSA C IIOMOIIBIO CBA30K (W, KU, «CCJIM...,
TO...».

Pemiath TEKCTOBEBIC 3aJa4d, BKJIOYAKOIMME IIOHATHUA JCIUMOCTH, apI/I(l)MeTI/I‘ICCKI/IM

CHOCO6OM, HUCIIOJIB30BATh nepe60p BCC€X BO3MOXKHBIX BAPUAHTOB.
MO}ICJ’IHpOBﬂTb XOJ p€UICHUs 3a/la4 C TIOMOIIBIO PUCYHKA, CXCMBI, Ta6J'II/IHI>I.

IIpuBoanTh, pa3séMpaTb, OLEHUBATH PA3JINYHBIC PELICHMS, 3allMCH PEIIEHUN TEKCTOBBIX
3agauy. KpuTHyeckH oleHUBATh MOJYUYSHHBIH pe3yibTaT, HaXO0AUTh OMIMOKH, OCYIIECTBIATH
CaMOKOHTPOJIb, IPOBEPSISL OTBET Ha COOTBETCTBUE YCIOBHIO

Harasanas
reoMeTpus.
Ipsimbie
IJIOCKOCTH

(7 4)

Ha

[leprieHAUKYISIpHBIE TIPSMBIE.
[lapannenbHble IpsSMBbIE.

PaccTosiHMe Mexay IByMs
TOYKAMHM, OT TOYKH JI0
NpsMO#, JUIMHAa TMyTH Ha

KBaJPATHON CETKE.

Pacno3HaBaTthb Ha YCPTEIKAX, pPUCYHKAX ClIydau B3aUMHOI'O PACIIOJIOKCHUA ABYX PSAMBIX.

N300paxkarb ¢ MOMOLIBI0 YePTEKHBIX MHCTPYMEHTOB HAa HEJIMHOBAHHOM W KIIETYATOU
Oymare JBe TIepeceKaroluecs MNpsiMble, JBE MapajuleibHble MNpsMbIE, CTPOUTH MPIMYIO,
[EPIEHUKYISIPHYIO TaHHOM.

HpI/IBOI[I/ITb NpUMepPbI TapaJlICJIbHOCTH U NEPIEHAUKYIIAPHOCTHU IPAMBIX B IIPOCTPAHCTBE.
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[Tpumepbr TPSIMBIX B |Pacmo3naBathb B MHOIOYroJbHUKax IMEPHEHAUKYJSIPHbIE W MapajlieibHbIE CTOPOHBI.
[POCTPAHCTBE M300paxkaTb MHOTOYTOJIBHUKY C TApaJUIeIbHBIMU, IEPIECHAUKYISIPHBIMU CTOPOHAMH.
HaxoauTh paccTosHHE MEXIy JBYMs TOYKAMH, OT TOYKH JO MPSMOH, JUIMHY ITyTH Ha
KBaJ[PaTHOW CETKE, B TOM YHUCIIC HCIIOJB3Ys IU(POBBIE PeCcypCh
JApodu (32 ) OOBIKHOBEHHAS npo0b, |(CpaBHMBATH M YHOPSIA0UMBATH 1po0H, BLIOMPATH COCOO cpaBHEHUS IpOOEii.

OCHOBHOE CBOWMCTBO JIpOOH,
COKpaIlIeHHe Jpo0ei.
CpaBHeHue u
yHOpsiIOYUBaHUE JIpo0eit.

JlecaTuunble npodu u

MCTPHUYCCKad CUCTCMa MEp.

[IpencTaBasATh JECATUYHBIC JPOOH B BHJIC OOBIKHOBEHHBIX JIpo0Oei U OOBIKHOBEHHEIC B BHJIC
NECSITUYHBIX, MCMOJIb30BATH IKBHBAJEHTHbIE NpPeACTABJIEHUS] APOOHBIX YMCENT HpPU X
CpPaBHEHUHU, IIPU BBIYUCIICHHUSIX.

Apudmernueckue IeHCTBHS C
0OBLIKHOBEHHBIMU u
NECSITHYHBIME JIPOOSMHU.

OtHomenne.  JlemeHue B

JTaHHOM OTHOIICHHUH.

Macitad, nmponopuus.

[lonsiTue MPOLIEHTA.
Brluncienue mpoileHTa OT
BEJTMYMHBI ¥ BEJIMYUHBI 110 €€
MPOIICHTY.

Pemenne TEKCTOBBIX 3a7ad,

coJIepKaIINX npobu )51

Hcnonb3oBarth aecaTuyHble ApoOu MpuU MpeoOpa3oBaHUM BEIMUUH B METPUUYECKON CUCTEME
Mmep.

BbInoaHATH apnq)MeaneCKne JIEUCTBUA C OOBIKHOBEHHBIMU U ACCATUYHBIMU I[pO65[MI/I.

BbIuucasTh 3HAUEHUS BBIPAKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE M JIECATHYHBIE JIPOOH,
BBIMOJIHATh  MpeoOpa3zoBaHus ApoOeli, BbIOMpPaTh cHocod, TNPHUMEHSITH CBOICTBa
apupMeTHUUeCKUX IEeUCTBUMN AJIs pallMOHAIN3AllMY BEIYUCICHUH.

CocTaBisiTh OTHOLIEHUS W IPONOPIMH, HAXOAUTH OTHOLIEHUE BEJIIMYWH, JCJIUTh BEIINUYUHY
B JaHHOM oTHoweHuH. HaxoauTh IKCHEPUMEHTAJIBHBIM IYTEM OTHOLIECHHE JJIMHBI
OKPYKHOCTH K €€ 1uamerpy.

I/IHTepﬂpeTI/IPOBaTb MacimTad KaKk OTHOIICHHE BCIIMYHH, HAXO0IUTDH Macirad IJ1aHa, KapThl
U BBIYUCIIATHL PACCTOAHUS, UCITOJIB3Y Macirao.

OO0BACHATB, YTO TAaKOE MPOLEHT, YNOTPeOJATh OOOPOTHI PEYH CO CIOBOM «IIPOLIEHT).
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[POLICHTHI.
[IpakTuyeckas pabora
«OTHOLICHHE JUTHHBI

OKPYKHOCTH K €€ TuaMeTpy»

Boipaxkath NpoleHThl B ApoOsSX W ApoOM B MPOLIEHTaX, OTHOIIEHUE JBYX BEJIUYUH B
MPOLIEHTAX.

BbIuncasTh NPOIEHT OT YUCIIA U YUCIIO O €ro NpoleHTY. OKPYIJIsTh JpoOU U MPOLEHTHI,
HAXOAUTh MPUOIMKEHUS YU CETT.

Pemath 3aga4um Ha 4acTH, MPOLIEHTHI, MPONOPIMU, HA HAXOXJIEHHE APOOH (IPOIEHTAa) OT
BEJIMYMHBI U BEJIWYHMHBI IO €€ ApoOH (MPOLEHTY), 1podu (IIPOIeHTa), KOTOPBIA COCTABISICT
onHa BenuuuMHa OT Japyroi. IlpuBoaUTH, pa3dMpaTh, OLEHHUBATH PA3IUYHBIC PEIICHUS,
3aIlMCH PELICHUH TeKCTOBBIX 3a/1a4.

N3BaexaTrh HHpOPMANKMIO U3 TAOIHUI] U JUArpaMM, HHTEPIIPETUPOBATH TAOIUYHbBIC JTaHHbIE,
OTpeeNaTh Haubobillee 1 HAUMEHBIIEE U3 MPEACTABIECHHBIX TaHHBIX

Harnsanas OceBas cummertpus. |Pacmo3dHaBaTh Ha 4yepTekax M U300paKEHUSAX, M300pakaTh OT PYKH, CTPOUTH C IIOMOILBIO
reomeTrpus. LleHTpanbHast CUMMETPHUSL. WHCTPYMEHTOB (GUTypy (OTpe30K, JIOMaHYI0, TPEYTOJbHHK, MPSMOYTOJIBHUK, OKPYKHOCTH),
CummMmertpus CUMMETPUYHYIO JTAaHHOW OTHOCUTENIBHO MPSAMOM, TOUKHU (TIpY HAJIMYUK BO3MOXKHOCTH).
[locTpoeHHEe CUMMETPUYHBIX
(6 v) ¢buryp. HaxonuTh npumepbl CUMMETPUHU B OKpy’XarolieM mupe. MojaeanmpoBaTb u3 Oymaru JiBe
¢Gurypbl, CHUMMETPUYHBIE OTHOCHUTEIBHO IMPSIMOH; KOHCTPYMPOBATh TI'€OMETPHUECKUE
[IpaxTrueckas pabota .
KOH(UTypaly, HUCHOJIb3ysl CBOHCTBO CHUMMETPUHM, B TOM YHCIE C MOMOIIBIO LH(POBBIX
«OceBasi CHMMETPHSIY.
pecypcoB (IIpU HAIMYUK BO3MOXKHOCTH).
CuMMeTpHst B IPOCTPAHCTBE . .
HccnenoBarh CBOICTBA H3YYEHHBIX (UIYp, CBSI3aHHbIE C CHUMMETpPUEH, HCIOJIb3Ys
HKCIEPUMEHT, HAOII0IeHHE, MOJEIUPOBaHHE.
O00CHOBBIBATDH, ONPOBEPrarb C IOMOIIbIO KOHTPIPUMEPOB YTBEPXKICHHUS O CUMMETPUU
uryp
Beipakenus [IpuMeHeHue OyKkB i (Menosab30BaTh OYKBbI /17151 0003HAUEHUS YHCEJl, IPU 3alIUCH MaTeMaTHYECKUX YTBEPKACHUH,
OykBamu (6 1) 3aIKCH MaTEMaTHYECKUX |COCTABJIATh OYKBEHHBIE BBIPAKEHHSI 110 YCIOBHIO 3a/1aUH.

BBIPDAKCHUM U IIPEIIOKCHUN.
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bykBeHHbIE  BBIpaXKEHHUS U
YHCIIOBBIE TIOJICTAHOBKH.

bykBeHHbIe
HaXO0X/ICHUE
KOMITOHEHTa. DOPMYIIBL.

PaBCHCTBA,
HEHU3BCCTHOI'O

I/ICCJIEZ[OBaTb HECJIOKHBIC YU CJIOBBIC 3aKOHOMEPHOCTH, UCII0JIb30BaTh 6YKBBI JJIA UX 3aIIMCH.
BbIuncasaTh 4YMCI0OBOC 3HAUCHHUE 6yKBeHHOFO BBIPpAXXCHUA ITPU 3aJaHHBIX 3HAUYCHUAX 6yKB

3anucbiBaTh (OpPMYJIBI: IIEpUMETpa W IUIOUIAJAM MPSMOYIOJbHUKA, KBajapaTa; JJIMHBI
OKPY’KHOCTH, TUIOIIAJHN KPYTa; BHINOJHATH BbIYMCIEHHUs 110 5TUM (opmyiaM. CoCTaBJIATH
(opmyuibl, Bblpaxarolye 3aBUCUMOCTH MEXJly BEJIMYMHAMU: CKOPOCTb, BPEMsI, paCCTOSHUE;
[IeHa, KOJIMYECTBO, CTOMMOCTbH; IPOU3BOIAUTEIBHOCTb, BpeMs, OO0BEM pabOTHI; BBINOIHATH
BBIUMCIICHUS 110 3TUM (popMyiam.

Haxonuthb HEU3BECTHBIA KOMIIOHEHT apI/I(I)MCTI/I‘ICCKOFO JIeHUCTBUS

Harasanas
reoMeTpusi.

Durypbl

HA IJIOCKOCTH
(14 )

UeThIpEXYroJIbHUK, MPUMEpPHI

4ETHIPEXYTOJbHUKOB.

[ IpsAMOYTOJIBHUK, KBaJpar:
CBOMCTBA  CTOPOH,  YIJIOB,
nuaroHaiei.

3mepenne  yrinoB.  Bunuel
TPEYTOJIbHUKOB.

[lepuMeTp MHOTOYroJIbHUKA.
[Tnomans ¢urypsl. @opmyisi
nepuMeTrpa M IJIOIIAIU
MPSIMOYTOJIBHUKA.
[TpuOmmxEHHOE

riomaau Guryp.

U3MEepeHue

[TpakTrueckast pabora

«ITnomanp kpyra»

N300paxkarh Ha HEIMHOBAHHOM M KJETYaTOW Oymare C HCIIOJIb30BAHUEM YEPTENKHBIX

HHCTPYMCHTOB ‘ICTI)IpéX}’FOJII)HI/IKI/I C 3aJaHHBbIMHU CBOMCTBAMH: C napaujiCJIbHbIMHU,

[EPIEHIUKYJISIPHBIMA, PAaBHBIMU CTOPOHAaMH, MNPSMBIMH yIjaMd U Jp., paBHOOEIPEHHBII
TpeyroiabHuk. Ilpeaaarars n 00cykaaTh cl10COObI, AJITOPUTMBI [IOCTPOCHHUSL.

HUccaenoBars, HCIIOJIB3YySA  SKCICPUMCHT, Ha6J'II-OI[eHI/IC, MOZICIINPOBAHHUC, CBOMCTBA
[psAMOYT'OJIbHHKA, KBaApara, pa36I/IBaTB Ha TPpCYTrOJIbHUKHU.
OﬁOCHOBbIBaTb, onmpoBepraTb C IIOMOIIBIO KOHTPIIPUMEPOB YTBCPIKACHU A 0

MIPAMOYT'OJIBHHUKE, KBAaAPATE, pacnodHaBaTb BEPHLIC U HEBEPHLIC YTBECPIKACHUA.

HN3mepsaTb U CTPOUTH C NOMOILBI TPAHCIIOPTUPA YIUIBI, B TOM YHCIIE B MHOTI'OYI'OJIBHUKE,
CPaBHMBATh  YIJIbI; pa3BEPHYTHIE
IPSIMOYTOJIBHBIM,  TYINOYIOJIbHBIN,

pacno3HaBaTb OCTpbIE, I[IPsSMBIE, TYIIBIE, YTIIBL.
PacnosnaBatp, H300pakaTb  OCTPOYTOJIbHBIH,

pPaBHOOEIPEHHBIN, PABHOCTOPOHHUH TPEYTOJIbHUKH.

BbluucasTh NEpUMETp MHOTOYTOJIbHUKA, IUIOINAJAb MHOTOYTOJbHHMKA pa30HeHHueM Ha
MPSIMOYTOJIbHUKU, Ha paBHbIE (UIYpbI, MCIOIb30BaTh METPUUYECKHE EIUHHULBI HU3MEPEHUS
TUTMHBI U TIJI0IAIH.
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Hcnosb30BaTh NPUOJIMKEHHOE U3MEPEHHe JUIMH M TUIONIAIeH Ha KieTyaTol Oymare,
MpUOIKEHHOE U3MEPEHUE AITUHBI OKPY>KHOCTH, TUIOIIAIU Kpyra

Ionoxkurenbusl |Llenbie yncna. Moayne yucia, (IIlpyBoaMTL NpHUMEpPBI KCIOJIB30BaHUSA B  pEAJIbHOM JKU3HU  IIOJOKUTEIBHBIX H
e M [FEOMETPHYECKAs OTPULIATEIBHBIX YHCEI.
OTpHUATEIbHbIE |[MHTEPIPETALUS MOJTYJISL. 5
M300paKkaTh LeJIblE YNCIA, TOJ0KUTENBHBIE U OTPULIATENILHBIE YMCIIA TOYKAMH HA YUCIIOBOM
LU (W HucnoBbIe TPOMEKYTKH. 3
PSMOM, MCIOJIb30BAThH YHCIIOBYIO IPAMYIO Il CDABHEHHS YHCEIL.
(40 u) [TonoXxuTeabHbIC u
[puMeHsATH NPABUJIA CPABHEHHUS, YIIOPAA0YMBATD LIENIbIC YKCIIA; HAXOAUTH MOIYJIb YHCIIA.
OTpHULlaTCIIbHbIC qucia. p p p > ynopsia I ’ A Ay
CpaBHeHHE NONOKHTEIBHBIX 1 |hopMy tHPOBATH NPABHIA BLMUCICHNAS C MONOKHTENBHBIMU M OTPHLATEIBHBIMH YHCITAMI,
OTPHULATEIIBLHBIX HUCCIL.  gaxoauTh 3HAYEHHsI YNCIIOBBIX BBIPAKEHUM, COJAEPKAIIUX JEHCTBHS C IOJO0KUTEIbHBIMU
ApHOMETHHECKHE JICHCTBUA C |y grhyiaTebHBIMU YHCIAMH.
TIOJIOKUTENBLHBIMU u
OTPHLATEIBHBIMH YHCIIAMH. [pUMEeHSATH CBOWCTBA CIIOKEHUS M YMHOKEHHS 171 TPE0OPa3OBaHUs CyMM M ITPOU3BEICHUM
Pelenue TEKCTOBBIX 3a1a4
Ipeacrapiaenue [[IpsMoyronsHas cuctema |OOBACHATL W WLIIOCTPHPOBATHL MOHSITHE MNPSIMOYTOJBHOW CHUCTEMBI KOOpIMHAT Ha
IAHHBIX KOOPIMHAT Ha  IUIOCKOCTH. |[LIOCKOCTH, MCIIOJb30BaTh TEPMHUHOJIOTHIO; CTPOMTH HA KOOPIMHATHOW IIOCKOCTH TOYKH U
6 KoopauHATBl ~ TOYKM  Ha |(PUTYpHI [10 33JaHHBIM KOOPIHMHATAM, HAXOAUTh KOOPIMHATHI TOYEK.
q
(6 ) [LUIOCKOCTH, abcimcca u
opHaTa Yurarh cT00YaTEIE M KPYrOBBIE AMArpaMMbl; MHTEPIPETHPOBATH IaHHBIE; CTPOUTH
CTONOYATHIE IUATPAMMEL.
Cronbuatble M KPYTOBEIE
arpaMvbI Hcnoab308aTh HHGOPMALKIO, IIPEICTABICHHYIO B TabIMIaX, Ha AMArPaMMax Ul PELICHUS
TEKCTOBBIX 33/1a4 U 3a/1a4 U3 PEATbHON KU3HU
[IpakTHuecKas pabora
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((HOCTpOCHI/IC JuarpaMm».

Pemenne TEKCTOBBIX 3ajad,
CoAEpKALINX
MPEJICTABICHHBIE B Ta0JMIIAaX

JTaHHEBIC,

W Ha Juarpammax

Harassgnas
reoMeTpus.

Durypsl

B NPOCTPAHCTBE
CAY)

[IpssMOyTONBHBIN
rapajuieJenuIe/, KyO,
pu3Ma, MHPAMHIA, KOHYC,
WWIMHIp, Imap u  cdepa.
M3o0paxeHune
MPOCTPAHCTBEHHBIX  QUTYP.
[Ipumepsl pa3BEPTOK
MHOTOTPaHHUKOB, IWIHHIPA U
KOHYcCA.

[IpakTuueckas pabota
«Co3znanue MoJeneun

[IPOCTPAHCTBEHHBIX (PUTYPH.

[TonsiTie 00BEMA; EIUHUIIBI
m3mMepeHus: o0néMa. O0BEM
MPSIMOYTOJIBHOTO

napajuiesenumnesa, KyOa,

dhopmysel 00bEMa

Pacno3HaBaTh Ha 4epTekKax, PUCYHKAX, OMUCHIBATH MUPAMUIY, TIPU3MY, HUIUHIP, KOHYC,
1ap, U300paxaTh X OT PYKH, MOAEJIMPOBATH W3 Oymaru, TUIACTHIIMHA, ITPOBOJIOKU U JIp.
(Tpu HAJTUYMH BO3MOYKHOCTH).

[IpuBoaMTH NpUMeEPBI O0BEKTOB OKPYIKAIOIIET0 MUPa, HMEIOIIUX (OPMBbI HA3BaHHBIX TEJL.

Hcnonb30BaTh TEPMHUHOJIOTHIO: BeplInHa, peOpo, rpaHb, OCHOBAHUE, BBICOTA, PAINyC M
muameTp, pa3BEPTKa.

N3y4aTh, HCHOJB3Ys HKCIEPUMEHT, HAOI0JIeHNEe, U3MEPEHNE, MOJICIMPOBAaHKE, B TOM YHCIIE
KOMITBIOTEPHOE, U ONHMCHIBATH CBOWCTBA HAa3BaHHBIX TeJ, BBIABJIATHL CXOACTBA U
Pa3IHYMA. MEXTY IUPAMUI0N U IPU3MOIL; MEX Ty HMJINHAPOM, KOHYCOM M LIIAPOM.

Pacno3naBarth pa3BEPTKH Mapajuienenunena, Kyda, mpusMbl, MUPaMUIbl, KOHyCa, IUIMH]IPA,;
KOHCTPYMPOBATh JJaHHBIE TEJIa U3 Pa3BEPTOK, CO3aBaTh UX MOJIEIH.

Co31aBaThb MO/IeJIH TPOCTPAHCTBEHHBIX GUTYp (M3 Oymaru, mpOBOJIOKH, INTACTUIINHA U JIP.)
H3mepsaTh Ha MoJeIsIX: [UIMHBI pE0ep MHOTOTPaHHUKOB, JUAMETP I1apa.

BoiBoauTh (hopMyJ1y 00bEMA IPSIMOYTOJIBHOTO MapalieenuIe/a.

Boruucastb 00BEM

no ¢gopmyaam: KyOa;

HCII0JIb30BAaTh CJAWHHIBLI N3MCPCHUS O6LéMa; BBIYHMCIATh 00HEMBI TE€J, COCTABJICHHBIX U3

IpsAMOYTOJIBHOT'O napajuicienuicia,

KyOOB, MapaJuIeNICIIUIICIOB; PelliaTh 3aJa4M C PEaTbHBIMHU JTaHHBIMU
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[loBTOpEHHUE, [ToBTOpEHUE OCHOBHBIX |BBIYHCIATH 3HAUCHHS BBIPKEHHH, COJACP)KAIINX HATYpajbHbIC, LENbIe, TOI0KUTEIbHBIE U
MOHSATHH M METOJOB KYpPCOB 5 |[0TpHIATEIbHbIC YMCIa, OOBIKHOBEHHBIC M JIECATHYHBIC APOOH, BBIIOIHATH MPEOOPa30BAHU
00001IEHHE, .

u 6 KiaccoB, 00OOIIEHHE U [4MCEI M BBIPAKCHUH.

cHcTeMaTH3anus [CHCTEMATH3AINS 3HAHUH .
Bpioupars cnocod cpaBHEHUs YHCEN, BBIYUCICHHIA,

20 g . o Ny o
( ) MPUMEHSITh CBOMCTBA apu(METHUCCKUX JCHCTBHI /I pAllHOHAIN3AIIUN BEIYUCIICHHH.

PemaTh 3agaum u3 peajabHOM KU3HU, IPUMEHSTh MATEMATHYECKHE 3HAHUS ISl PEILICHUS
3a/1a4 U3 APYrUX MNPeMETOB.

PemaTs 3agaun Pa3HbIMHU CHOCOﬁaMI/I, CpaBHUBATD, Bl)lﬁl/lpaTb CIoco0bI pelICHUA 3a/1a4u.

OcyumiecTBJIATh CAMOKOHTPOJIb BBIIOJIHAEMbIX JIEUCTBUH M CAaMOIIPOBEPKY pe3yJibTara
BBLIYUCIIEHUI

IIpu paspabGotke pabodyeil mporpaMMbl B TeMaTHYECKOM IUIaHMpoBaHuu Juid oOydarommuxcs ¢ HOJIA nomkHBl ObITH YUYTEHBI BO3MOXKHOCTH
HCIOJIb30BAaHUS AJIEKTPOHHBIX (LIU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOMIMXCS Y4EOHO-METOJINYECKUMHU MaTepuanaMu (MyJIbTUMEIUNHbIE
IPOrpaMMbl, 3JIEKTPOHHbIE YUYEOHMKHM M 3aJauHUKHU, SJIEKTPOHHbIE OMOIMOTEKH, BUPTyaJbHBbIE J1a0OpaTOpPHUU, UIPOBBIE MPOrPaMMBbl, KOJUIEKLIUU
M(pOBBIX 00pa30BATENbHBIX PECYPCOB), MPEACTABIEHHBIMUA B 3JIEKTPOHHOM (LIM(PPOBOM) BUAE U PEATU3YIOIIMMH JUJIAKTHUYECKHE BO3MOKHOCTH
UKT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOIaTEILCTBY 00 00pa30BaHUH.
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HNPUMEPHAS PABOYAS IPOI'PAMMA
YUEBHOI'O KYPCA «AJITEBPA». 7—10 KJTACCbI

Lean u3yyeHusi yaedOHOro Kypca

Anre0Opa sBJIsieTCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA
o0OecreuynBaeT U3y4YeHHe APYruxX AUCIUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
TYMAHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl  MPOJOKCHHUS
oOpa3oBaHMsI U B TOBCEIHEBHOW >XM3HU. Pa3BuTue y 0Oydaroumuxcsi Hay4dHbIX
pe/ICTaBlICHUN 0 MPOUCXOXKICHUN
U CYIIHOCTH anredpandecKkux aOCTpaKIIHii, cioco0e OTpaXeHHs ~-MaTeMaTHYECKOM
HAayKOH SIBJICHUW W TIPOIIECCOB B MPHUPOJIC W OOIIECTBE, PO MaTEMaTHYECKOTO
MOJCIIUPOBAHUS B HAyYHOM TIO3HAHUM W B TIPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIIUICHUS, HEOOXOIUMBIX
JUIS ajanTalid B COBpeMEHHOM IudpoBoM obOmiecTBe. M3yueHue anreOpbl
€CTECTBEHHBIM 00pa3oM 0OeCTieUnBaET pa3BUTHE YMEHHUS HAOJI01aTh, CPAaBHUBAT,
HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBIILIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JCHCTBUSA W BBIBOJBI, (HOPMYJIHUPOBAThH
yTBepkieHus. OcBoeHue Kypca anreOpsl 0OecrneunBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUSI OOYYaIOIIUXCSA: OHU MCHOJB3YIOT JEIyKTUBHBIE U HWHAYKTHBHBIC
pac-Cy>kaeHusi, 0000IIeHne M KOHKPETU3AIlNI0, aOCTparupoBaHUE M aHAJIOTHIO.
OOyuenue anrebpe mpeAnojaraeT 3HAYUTENIbHBIA OO0BEM CaMOCTOSATEIHLHOM
JEATENBbHOCTH OOYy4YaloIIMUXCsA, IMOATOMY CaMOCTOSITENIbBHOE pEelIeHUEe 3ajay
€CTECTBEHHBIM 00pa3oM SBISICTCS peanu3anueldl ACSITSIPHOCTHOTO TPHUHIIAIIA
o0yueHwus.

B crpyktrype mporpammbl yueOHOTo Kypca «Aniredpa» OCHOBHOM IIKOJIBI
OCHOBHO€ MECTO 3aHMMAIOT COJEpKaTeIbHO-METOANYECKUEe JMHUM: «Yucna u
BBIYHCIICHUS»; «ANTeOpandecKne BBIPAKCHUS»; «YPABHCHHS W HEPABCHCTBAY,
«Dynkmumy. Kaxaas u3 3TUX coaepKaTeIbHO-METOINICCKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKEHUM TPEX JIET U3YUSHHS Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasch
U B3aWMOJIEUCTBYs C JAPYrMMH €ro JHUHHSAMU. B Xole wu3ydeHus Kypca
0o0yJaronmmMcsi MPUXOJUTCS JIOTUYECKUA PaACCyXZIaTh, UCIOIb30BATh TEOPETHKO-
MHO>XECTBEHHBIN S3bIK. B CBsI3u ¢ 3TUM 11€51€c000pa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOpPbIE OCHOBBI JIOTMKM, TIPOHHU3BIBAIONINE BCE OCHOBHBIC pa3Ieiibl
MaTeMaTUYeCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIINE OBIAJCHUIO 00YUYaIOIIUMUCS
OCHOB YHHMBEPCAJIBHOTO MaTEMaTHYCCKOTO S3bIKa. TakuMm 00pa3oM, MOIKHO
yTBEPXKIIaTh, YTO COJCPKATCIBPHOW H CTPYKTYPHOM OCOOCHHOCTBIO Kypca
«Anrebpay» ABISETCS €r0 HMHTETPUPOBAHHBIN XapakTep.

Conepxanne JWMHHM «UYWCIa W BBIYHCICHHUS» CIY)KHT OCHOBOW ISt
JTANbHEHIIIET0 M3yYCeHHUS] MATEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAFOIIMXCS
JIOTUYECKOTO MBIIIJICHUS, OPMUPOBAHUIO YMECHHS OJIH30BAThCS arOPUTMaMHU, a
TaK)Ke TPHOOPETCHHUIO MPAKTHUSCKUX HABBIKOB, HEOOXOMUMBIX JIJIsi TIOBCEIHEBHOM
*Ku3HU. Pa3BuTHE MOHSATHS O YKCIIe B OCHOBHOM IITKOJIE CBS3aHO C PAIlMOHATBHBIMU
U UppAlMOHAIBHBIMH  4YHCIIaMd, (OPMHUPOBAHMEM  TPEJACTABICHUH O
JEUCTBUTEITLHOM YHCIIE. 3aBEPIICHNE OCBOCHUS YMCIIOBOM JIMHUU OTHECEHO K
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CTapuieMy 3BeHy 0011ero o0pa3oBaHMsL.

Copepxanue JByX anreOpamdyeckux JIMHUH —  «AusreOpandeckue
BBIPOKEHUS» W «YPaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy
oOyJaronmxcsi MaTEMaTHYECKOTO armapara, He00OXOIUMOI0 JUIsl pelleHus 3aaad
MaTE€MaTUKH, CMEXHBIX IPEIMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. B
OCHOBHOW IIKOJIE Y4YEOHBIM MaTepuall TPYIIIUPYETCS BOKPYT pPalMOHAIBHBIX
BBIpaKECHHMI. AnreOpa JAEMOHCTPUPYET 3HAUYEHHE MATEMAaTHKU Kak s3bIKa IS
IOCTPOEHUSI MAaTEMaTH4YECKUX MOJENEH, OINUCAaHUs IPOLECCOB U  SBICHUM
peasibHOTO MHpa. B 3amaunm oOydeHus anredpe BXOIAT TaKXKe JajbHeiiiee
pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAUMOIrO, B YacTHOCTH, JIs
OCBOEHHMSI Kypca HH(OPMATUKH, U OBJIAJEHUE HaBbIKAMM JI€AYKTHBHBIX
paccyxnaenuid. [IpeoOpa3oBanne CUMBOIBHBIX (JOPM BHOCHUT CBOM CHELUPUUECKHI
BKJIaJ] B pa3BUTHE BOOOPaXEHUS, CIIOCOOHOCTEN K MaTEMATUYECKOMY TBOPUECTBY.

Conepxxanue  (PyHKIMOHAIBHO-TPA(QUYECKON  JIMHMM  HAIEJIeHO  Ha
noiydyeHue  oOydalIIMMHCS  3HaHUW O  (QYHKUMAX  KaKk  BaKHEHIIeu
MaTeMaTUYeCKOM MOJENHM JJisi ONUCAaHUA M HCCIEIOBAaHUSA Pa3HO-00pa3HBIX
MPOLIECCOB U SBJICHHM B mpupoae M obmiectBe. M3ydenwe 3Toro marepuana
CIIOCOOCTBYET PAa3BUTHIO Y OOYYAIONIMXCS YMEHHUS HCIOJIb30BaTh PA3IUYHBIC
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMaTUKU — CIIOBECHBIE, CHUMBOJIMYECKUE,
rpaguueckue, BHOCHT BKJaJ B (OPMUPOBAHHE MPEACTABICHUHA O  POJH
MaTeMaTHKHU B Pa3BUTUU HUBUIN3ALUHN U KYJIbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIAHE

CornacHo yuyebHomy miany B /—10 kmaccax u3ydaeTcsi y4eOHBIA Kypc
«Anre0Opa», KOTOPbIA BKIIOYAET CJEAYIOUIME OCHOBHBIE paslesbl COJACpPKaHUS:
«Yucna W BBIUMCHCHUSD), «ANreOpanueckue BbIPAKEHUS», «YpPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

VY4eOHblll TUIaH HA U3ydeHue anreOpsl B 7—10 Kinaccax OoTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEYEHHE KaXIOro roga oOyuyeHus, oOmmii o0beM
yacoB - He meHee 408.

CopeprxaHue yuebHoro kypca (no rogpam obyueHums)

7 Knacc

Yucna u éviuucnenusn

PanuonanbHbie yuciaa

Hpobu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEX0A OT OAHOW (DOpPMBI 3amucu
npoOeit k apyroil. IloHsiTMe palnMOHATBHOTO 4YHCJA, 3alkCh, CpPaBHEHHE,
yHOpSIIOUMBAHUE  pallMOHAJIBHBIX  4YHCel. Apudmernueckue JAEHUCTBUS C
palMOHANIBHBIMU YMCIIaMU. Pelenne 3a1a4 U3 peajbHOM MPAaKTUKXA HA 4acTH, HA
TpoOH.

Crenenp ¢ HaTypajbHBIM IIOKa3aTeJeM: OIpeaesieHrne, MpeoOpa3oBaHUE
BBIPKEHUI Ha OCHOBE OIPEICIICHNUS, 3aICh OOIBIINX YHCEIL.

[IpotieHTHI, 3aMKUCh TPOIEHTOB B BUJIE APOOH U ApOOH B BUIE MPOIEHTOB.
Tpu OCHOBHBIE 3a/1a4X HA NPOLIEHTHI, PEIICHUE 3a]1a4 U3 PEATbHON MPAKTUKHU.
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IIpuMmeHenne MNpU3HAKOB  JEJIHMOCTH, pPA3JIOKEHHE HA MHOXHUTEIU
HaTypaJbHbIX YNCEIL.

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

Anzedpauueckue sviparxcenus

IlepemeHHBIE, UMCIIOBOE 3HAYEHUE BBIPAKEHUS C IIEpEMEHHOM. JlommycThMbIe
3Ha4YE€HUs NepeMeHHbIX. [IpeacTaBneHre 3aBUCUMOCTH MEXKTYy BEJIMUMHAMU B BHJIE
dbopmybl. Berancienus no popmysiam.

[IpeoOpazoBanune OyKBEHHBIX  BBIPAXKEHUH, TOXKICCTBEHHO  paBHbIC
BBIPOKEHHUSI, TMpaBwia MpeoOpa3oBaHMs CYMM M TMPOU3BEACHUM, MpaBuUiia
PACKPBITHS CKOOOK U MPUBEICHUS TOJOOHBIX CllaraeMbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM IMOKA3aTEIIEM.

OpnHounensl 1 MHOrOWwIeHbl. CTenenp MHorounaeHa. CiioKeHue, BBIYUTaHUE,
YMHOXXEHUE MHOTOWICHOB. DOpMyJbl COKPAIIEHHOIO YMHOXEHHs: KBajpar
CyMMBl M KBajpar pasHoctu. Popmysia pa3sHOCTH KBagparToB. PasiokeHue
MHOTOYJICHOB Had MHOKHUTEIIH.

Ypaenenusa

VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBWia MpeoOpa3oBaHUs YypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHetHOe ypaBHEHME C OJHOW IEPEMEHHOW, YHWCIIO KOPHEW JIMHEHMHOIO
YPaBHEHUS, pELICHUE JIMHEWHBIX ypaBHeHUH. CocCTaBieHHE YpaBHEHUN IIO
YCJIOBHIO 3a7a4M. Perenne TeKCTOBBIX 3a7a4 C [IOMOILBI0 YPABHEHUM.

JIuneitHOe ypaBHEHHE C JBYMS IEPEMEHHBIMU U ero rpaduk. Cucrtema aByX
JVHEWHBIX YPaBHEHMH C JBYMsI INEPEMEHHBIMHM. PelIeHHe CUCTEM YypaBHEHUI
Ccoco0OM TMOACTAaHOBKHU. [IpuMephl pelieHuss TEKCTOBBIX 3a7ady C IOMOLIBIO
CUCTEM YPaBHECHUI.

Koopounamot u cpagpuxu. @yukuyuu

Koopnnnara toukm Ha npsmoil. YucnoBele npoMexyTku. PaccrosiHue
MEXKY ABYMS TOUKAMU KOOPJUHATHOM MPSIMOM.

[IpssmoyronbHas cucrema koopauHat, ocu Ox u Oy. AGciucca U opJuHaTa
TOYKH Ha KOOpJAMHATHOM IockocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOpMYyITaMH.
Urenne rpadMKoB peaqbHbIX 3aBUCUMOCTEH.

[lonsitue Qynkuuu. I'padux ¢ynxuuu. CpoiictBa (QyHkuui. Jluneinas
dynknus, e€ rpaduk. ['paduk Gynkmuu y =|X|. ['paduueckoe pemeHue JIMHEHHBIX
YPaBHEHUW U CUCTEM JIMHEUHBIX YPAaBHEHUM.

8 KkJ1acc

Yucna u éviuucnenusn

KBagpatueiii kopeHb u3 uyucna. [loHsitue 00 HppanuOHAIBHOM YHCIIE.
Hecsatuunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBoicTBa apuMeTHYECKUX
KBa/IPATHBIX KOPHEW U X MPUMEHEHHE K MPeoOpa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIYUCIICHUAM. JIeHCTBUTEIIbHBIE YHUCIIA.

Crenens ¢ 1uenapIM nokasareneM u e€ ceoricrBa. CTaHIapTHas 3aliCh YNCIA.

Anzedpauueckue sviparxcenus

KBagpaTHblil TpEXuieH; pa3iloKeHUE KBAJAPATHOTO TPEXWIEHAa Ha
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MHOKUTEJIH.

AnreOpandeckass JpoOb. OCHOBHOE CBOWCTBO ajreOpanveckoil IpoOu.
CnoxeHre, BBIYMTAaHUE, YMHOXKCHHE, JEICHHE alreOpandeckux ApoOei.
PanmoHanbHble BhIpaXKEHUS U UX TPeoOpa3oBaHuUE.

Ypasenenua u nepasencmea

KBagpatHoe ypaBHeHue, ¢opMmysia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Perienue ypaBHEHUM, CBOASAIINXCS K JJMHEMHBIM U KBaJIPATHBIM.
[Ipocreiimue qpoOHO-palMOHATbHBIC YPABHEHUS.

['padmyeckas uHTEpHpETAUS YPABHEHUN C ABYMsI IEPEMEHHBIMHU U CHCTEM
JVHEWHBIX YPaBHEHHMM C JAByMs II€peMEeHHbIMU. [IpuMepbl pemeHuss CHCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Peliennie TEKCTOBBIX 3a/1a4 alreOpanyecKuM CIiocoOOOM.

UucnoBele HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OJTHOM ITEPEMEHHOM.
PaBHOCMNIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynxkyuu

[Tonstue ¢ynkuuu. OO6nacTh oOmNpeAeNeHuss U MHOXKECTBO 3HAUYECHUH
¢bynkuuu. CriocoObl 3a1anus QyHKITUH.

I'padux pynxiuu. Yrenune cBoiicTB PyHkiuu no e€ rpaduky. [Ipumepsr
rpa@uKoB GYyHKIIHA, OTPAXKAIOIIUX peabHbIC MPOIIECCHI.

OYHKIMK, ONKUCHIBAIOIINE TMPAMYIO M OOpaTHYIO MPOMOPIMOHAIBHBIE

3aBucuMocTH, ux rpaduku. @Oymkmuum y = x4, y = x3, y = Vx, y =[x|.
['paduueckoe penienre ypaBHEHUH U CUCTEM YPABHEHHM.
9 kiacce

Yucna u éviuucnenusn

JleicTBUTEIbHBIE YHCJIA

PaunoHnanpHble uncna, MppaMoOHAIbHBIE YUCIIA, KOHEYHbIE U O€CKOHEUHBIE
JecATUYHbIE ApoOH. MHOXKECTBO NEUCTBUTENIBHBIX YUCEN; JEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUHbIE JAecSITUYHble ApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBHE
MEKy MHOKECTBOM JICMCTBUTEILHBIX YUCET U KOOPAUHATHOU MPSIMOM.

CpaBHeHHe JEWCTBUTENBHBIX YHCET, apU(METHUYECKHEe JEWUCTBUA C
NENCTBUTEIBHBIMU YUCIAMU.

N3mepenusi, npudJInKeHnsl, OLEHKH

Pa3mepsl OOBEKTOB OKpYXAIOLIEro MHUPA, JIUTEIBHOCTh MPOLIECCOB B
OKPY>KarolleM MUpe.

[Ipubnuxk€HHoe  3HAYEHUE  BEJIMYMHBI, TOYHOCTh  MHPUOIMKEHUS.
Oxkpyrnenue yucen. [Ipukuaka 1 OLEHKa PE3yJIbTaTOB BBIYNCICHHN.

Ypasnenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMeHHOH

JluneniHoe ypaBHeHuWe. PelieHue ypaBHEHUH, CBOIAILUUXCS K JIMHEHHBIM.

KBangpaTHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOAAIIMXCS K KBaJPATHBIM.
buksanpatHoe ypaBHeHue. Ilpumepsl pemieHnss ypaBHEHUM TPETbEr U YETBEPTOU
CTETICHEHN Pa3JI0KEHUEM HA MHOXKUTEU.

Pemenue npoOHO-paliMOHAIBHBIX YPABHEHUM.
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Perenne TeKCTOBBIX 3a/1a4 alreOpanyecKuM METOJIOM.

Cucrembl ypaBHeHH

VYpaBHeHue ¢ AByMs MEPEMEHHBIMU M ero Trpaduk. PemeHne cuctem IByxX
JIMHEWHBIX YPABHEHHN C ABYMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNs] CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 aJireOpanyeckuM CIioCOOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. Pemenne cucreMm
JVMHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanparHele HeEpaBeHCTBaA.
I'padudeckass wHTEpHpeTamysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMU.

Dynxkuyuu

KBagpatuunas Qyskius, e€ rpadux u cpoiictBa. I[lapabona, kKoopauHaThI
BEPIIMHBI TapadOoJIbl, 0Ch CHMMETPUU MapadOJIbI.

I'papuxku  dynxmmii: Yy = ks, y=kx+b, y=ax’ y=axi
y = Vx, y =|x| 1 ux cBoiicTBa.

Yucnoewvie nocnedosamenvnocmu

Omnpenesnenue ¥ CriocoObl 3aJaHUS YUCIOBBIX MOCIEA0BATEIbHOCTEH

[ToHATHE YKMCTOBOM MOCIEA0BATENBHOCTH. 3aJaHUE MOCIIEI0BATEILHOCTH
peKyppeHTHOH (hopmyIoi u popMyIioi N-To YjeHa.

Apudmeruyeckasi M reoMeTpuYECKas MPOrpeccuu

Apudmernueckas U reomerpuueckas nporpeccur. Dopmynsl N-TO YieHA
apu(pMETUIECKON 1 T€OMETPUUECKOM MPOTPECCUi, CYMMbI TIEPBBIX N YJICHOB.

N300pakeHre 4ieHOB apu(METHUYECKOW M TeOMETPUYECKOW Mporpeccuit
TOYKaMUA Ha KOOPAWHATHOM IUIOCKOCTHU. JIMHEMHBIA M 3KCNOHEHIUAIBHBINA POCT.
CI10HBIE IPOLICHTBI.

10 kaacc

Yucna u eviuucnenusn

IloBTOpEHNEe MaTepuajia Kypca MaTeMaTHKH, ajaredpnl 5-9 kiaccos.
Moaroroska k OI'2 u I'BJ

JleicTBUTEIbHBIE YHCJIA

PanmonansHbie uncna, HpparMoHAIbHBIC YHCIIa, KOHEYHBIE U OECKOHEUHBIE
JeCATUYHBIC ApoOHr. MHOXKECTBO NEUCTBUTEIIBHBIX YUCEN;, JCHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHbIE ApoOU. B3aMHO OJHO3HAYHOE COOTBETCTBHE
MEXKY MHOKECTBOM JIEMCTBUTEIBHBIX YUCETT U KOOPAUHATHOU MIPSMOM.

CpaBHeHHE JCHUCTBUTENBHBIX YHCEN, apudMETHUYECKUE JACHCTBHUS C
JNEUCTBUTEILHBIMUA YHCJIAMH.

N3mepenusi, mnpudIMKeHHsI, OLIEHKH

Pa3mepsl OOBEKTOB OKpYXAIOLIEro MHUPA, JIUTEIBHOCTh MPOLIECCOB B
OKpY>KaroIlleM MHpE.

[IpubnmxEHHOoe  3HAYEHUE  BEJIWYMHBI, TOYHOCTb  NPUOTUKEHUS.
Oxkpyrnenue uucen. [Ipukuaka 1 OUeHKa pe3yabTaTOB BBIYUCICHUN.
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Ypasnenusa u nepasencmea

YpaBHeHHs ¢ OJHOM IepeMEeHHOH

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHne ypaBHeHU, CBOASIIUXCSA K KBAIPATHBIM.
bukBagpaTtHoe ypaBHeHuE. [Ipumepbl pelieHnsT YpaBHEHUM TPEThEW U YETBEPTOHU
CTEIECHEN pa3I0KEHHEM Ha MHOKHUTEIH.

Pemenue aqpoOHO-paliMOHAIbHBIX YpaBHEHUH.

Pemenune TekCTOBBIX 3a/1a4 anreOpanyeckuM METOI0M.

CucremMbl ypaBHEeHHH

VYpaBHeHue ¢ AByMsl MEPEMEHHBIMU U ero rpaduk. Pemenne cucteM IByx
JMHEWHBIX YPAaBHEHH C ABYMS IIEPEMEHHBIMU. PellleHre CUCTEM JIBYX YpaBHEHHI,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi creneHu. ['paduyeckas
UHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMSI [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aJireOpandyeckKuM CIIOCOOOM.

HepaBencrBa

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NEpeMEHHOU. PermieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHON mnepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
I'paduueckas wuHTEpHpeTalyss HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMSA
MIEPEMEHHBIMU.

Dynxkyuu

KBagpatuunas Qynkmus, e€ rpaduk u cpoiictBa. [lapaboia, KOOpauHATHI
BEPIIMHBI TapadoJIbl, 0Ch CAMMETPUHU MapabOoJIb.

I'papuku dynxmmii: 'y = kx, y = kx + b, y = ax* + bx + ¢,

y = ax?, y = axdy =Vx ,y:)kc Y X CBOMCTBA.

Yucnoewvie nocnedosamenvnocmu

OnpenesieHue  cnocoObI 32IaHUS YUCTOBBIX MOCJIEI0BATEIbHOCTEN

[ToHsiTE YHCIOBOM MOCHENOBATEIBHOCTU. 3aJaHUE MOCIEI0BATEILHOCTH
peKkyppeHTHOH (opmysoit u popmMyIioi N-ro yjeHa.

Apudmeruyeckasi ¥ reoMeTpUYEeCKas POrpeccuu

Apudmernueckas U reomerpuueckas nporpeccur. Dopmynsl N-TO WieHA
apu(pMETHIECKON U T€OMETPUUECKOM MPOTPECCUi, CYMMbI TIEPBBIX N YJICHOB.

N300paxkeHre 4iIeHOB apu(PMETHUECKOW W TEOMETPUYECKO mMporpeccuit
TOYKaMH HAa KOOPJAWUHATHOM IUIOCKOCTH. JIMHEWHBIA W DKCIIOHEHLMUAJIBbHBIA POCT.
CI10%HBIE NPOLIEHTBI.

MnaHupyembie npeagMeTHbIE pe3y/ibTaTbl OCBOEHUS NPUMEpPHON pabouen
nporpamMmbl Kypca (no ronam obyuyeHus)

OcBoenue y4eObHOTO Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusl JOKHO oOOecTHeYrBaTh JOCTIKEHHE CICAYIOIIUX MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB:

7 KJIace

Yucna u evivucnenus

BrImiotHsITh, coueTass yCTHbIE M MHChbMEHHBIE MPUEMBI, apu(pMETHIECKUE
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JNEUCTBHUS C PALMOHAIIBHBIMU YHCIIAMMU.

Haxonuth 3HaueHUs YUCIOBBIX BBIPAXKEHUN; MPUMEHSTh Pa3HOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHM, COJEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOH.

[lepexonuTh OT OHOM (OPMBI 3aITUCH YHUCEN K APYrou (mpeoOpa3oBbIBATH
JNECSITUYHYIO IpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTU B OCCKOHEYHYIO IECATUUHYIO APOOB).

CpaBHUBATH U YNOPAIOYMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrisTh yucia.

BpINOMHATE NPUKHAKY W OLEHKY pe3ylbTaTa BBIYUCICHUN, OLEHKY
3HAYEHHUU YUCJIOBBIX BBIPAXKECHUM.

BBINONTHATH IEUCTBUSA CO CTENEHIMU C HATYPAIbHBIMU MOKA3aTEISIMU.

[IpuMeHsATh OpHU3HAKKM  JIETMMOCTH, PA3JIOKEHHE HAa  MHOXKHUTEIH
HATypaJIbHBIX YUCET.

PemaTe npakTUKO-OpMEHTUPOBAHHBIE 3aJayM, CBS3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBI) BEJIWYMH, NPOLEHTAMH; HWHTEPIPETUPOBATH
pe3yNbTaThl PEIIEHUs 33Ja4 C YYETOM OIPaHUYCHHUM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

Anzebpauueckue eviparxcenus

Hcnonb3oBath aireOpanyeckyto TEPMUHOJIOTHUIO U CUMBOJIUKY, MPUMEHSITh
e€ B IpoLecce OCBOCHMS yUeOHOro MaTepurara.

Haxoaute 3HaueHusi OYKBEHHBIX BBIpAKEHUW TpPHU 3aJaHHBIX 3HAUYCHUSIX
MEPEMEHHBIX.

Beimonuate  npeoOpa3zoBaHMs  1IEJIOTO0  BBIPAXEHUS B MHOTOYJIEH
MPUBEICHUEM MTOAOOHBIX CIaraéMbIX, PAaCKPhITUEM CKOOOK.

BpInonHAT YMHOXEHHE OJHOWICHA HA MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcylecTBIATh PaA3JI0KEHUE MHOTOWICHOB HAa MHOMXUTEIU C IMOMOUIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKH  CJaraeMbix,
npuMeHeHus1 GOPMYJIT COKPAIIEHHOTO YMHOKEHHUSI.

[IpumMeHaThs mpeoOpa3zoBaHUss MHOTOWICHOB JIJIsl PELICHUS Pa3IMYHbIX 33724
U3 MaTEMaTUKHU, CMEKHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypajdbHBIMM IOKA3aTEISIMU JJIS
peoOpa3oBaHMsl BEIPAKCHUH.

Ypasnenua u nepasencmea

Pemate nuHelHbIE ypaBHEHHsSI C OJHOM IMEPEMEHHOM, NMPUMEHAS IPABUIIA
IepexoJia OT UCXOJIHOTO YPABHEHUS K PABHOCUIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIX YUCJIO0 KOPHEM YpaBHEHHUS.

[TpumeHnsaTs rpaduvecKkne METOAbl TPHU PEIICHUN JIMHEWHBIX YPaBHCHUN U
UX CHUCTEM.

[TonGupaTe TpuMepbl MHap YKCEN, SBISIOMIMXCS PEIICHHEM JIMHEHHOTO
yPaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOpPJIWHATHOW IIJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMU; MOJIb3YSICh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
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YpaBHEHUS.

Pemate cucTemsl IByX JMHEHHBIX YPAaBHEHHMU C JBYMs IEPEMEHHBIMHU, B
TOM YHCIIE TpadUUIECKu.

CocTaBisATh M pellaTh JHHEHHOE YpAaBHEHUE WIH CHUCTEMY JIMHEHHBIX
YpaBHEHUH 1O YCIOBHUIO 33Jaud, HWHTEPIPETUPOBaTH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y NOJIy4eHHBIN PE3yJIbTaT.

Koopounamot u cpagpuxu. @ynkuyuu

N300paxaTh Ha KOOpPAMHATHOW MpPSIMOM TOYKH, COOTBETCTBYIOIIME
3alaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEPBAJIbl; 3alMCHIBATh YHCIOBBIC
MIPOMEKYTKH Ha aareOpandeckoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpPJMHATaM;
CTPOUTH TpaPUKH TUHEHHBIX PyHKIUH. CTpouTh rpaduk GyHKINN Y =|X|.

OnuceiBaTh € TOMOIIBIO (YHKIHUA M3BECTHBIE 3aBHCUMOCTH MEX]Y
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE; II€HA, KOJUYECTBO, CTOMMOCTB;
IPOU3BOAUTEIBLHOCTD, BpEMsl, 00bEM PabOTHI.

Haxoauts 3HaueHue QyHKIMH 110 3HAYECHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crnocod MpeAcTaBIeHUs U aHanu3a MHGOpMaLUu;
U3BJIEKaTh U MHTEPIPETUPOBATHh UH(POPMALIUIO U3 TPAPUKOB PEATIbHBIX MPOLIECCOB
Y 3aBUCHUMOCTEM.

8 ki1acc

Yucna u éviuucnenus

Hcnonb30BaTh HayaldbHbIE MPEJCTABICHUS O MHOYKECTBE JIEUCTBUTEIBHBIX
qyuceN JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BBIUMCIEHUM; N300paXkaTh ACHCTBUTEIbHBIC
YyCJIa TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHsTh TNOHATHE apUPMETUUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJIBb3Ys MPH HEOOXOIMMOCTH KaJIbKYJSTODP; BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKALIUX KBaJApaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEH.

Hcnonb30BaTh 3anucu OONBIIMX M MaJbIX YHCET C MOMOUIbIO JECATHYHBIX
npoOeii u crernereit yucna 10.

Anzebpauueckue sviparxcenusn

[IpuMeHATh TOHSATHE CTENEHM C UENbIM IOKA3aTesieM, BBIIOIHATh
peoOpa3oBaHus BBIPAXKEHU, COIEPIKAIUX CTENIEHH C LEIbIM MOKa3aTeJIEM.

BBINONHATE TOXECTBEHHbIE MPEOOpPa30BaHUs PALMOHAIBHBIX BbIPAKECHUM
Ha OCHOBE MpaBWJI IEUCTBUM HAJl MHOTOWICHAMH U alNreOpandecKuMu Jpo0siMu.

PacxitanpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOXKUTEIIHU.

[IpumeHsaTh npeoOpa3oBaHusl BBIPAKEHUHN ISl PEIICHUS Pa3IMYHbIX 3a]1a4
U3 MaTeMAaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON PAKTUKH.

Ypasnenua u nepasencmea

Pemate nuHEiHbIE, KBaApATHBIE YPABHEHUS W PALMOHAJIBHBIE YPAaBHEHHS,
CBOJSIIMECS K HUM, CHCTEMBI IByX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

IIpoBOoaUTE MpOCTENIINE UCCIEIOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHUEM IpapUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBATh, UIMEET
JIM YpPaBHEHHE WJIM CUCTEMA YPABHEHMI PELIEHUs], €CIIM UMEET, TO CKOJIBKO, U IIp.).
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[TepexoauTh OT cioBecHOU (OPMYIMPOBKH 3amadu K e€ anrebpandeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHUSI WM CHCTEMBbI YpaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJyYEHHBIN pe3ybTarT.

[IprMeHSATh CBOWMCTBA YMCIOBBIX HEPABEHCTB JMJISI CPAaBHEHHUS, OLCHKW;

pelaTh JMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBL; 1aBaTh

rpaguyueckyro WUIIOCTPALUI0 MHOXKECTBA PEIICHUNA HEpPaBEHCTBA, CHCTEMbI
HEpPABEHCTB.

Dynukyuu

[ToruMaTh ¥ WCMONB30BaTh (PYHKIIMOHAIBHBIC TIOHATHS W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHUS); OMPENeNsATh 3HaueHWe (QYHKIUW TIO 3HAYEHUIO
apryMeHTa; ONpeAeIsATh CBOMCTBA (GyHKIMHU 1O €€ TpaduKy.

CTpouTh TpaduKy 3IeMeHTapHBIX QYHKIMIA Buga ¥ = X2, ¥ = X3,y = Vx|
y=|X|; onrchIBaTh CBOMCTBA YNCIIOBOM (QYHKIIMHU 110 e€ rpaduKy.

9 kiace

Yucna u eviuucnenusn

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

Boimonuate  apudMeTnyeckue AEUCTBUS C  PAlMOHATIBHBIMH  YHUCIIAMU,
codeTass YCTHbIE U TIMCbMEHHBIE TMPUEMBI, BBIIIOJHATH BBIYUCIEHUSA C
UPpALMOHATBHBIMU YUCIAMU.

Haxonute 3HaueHus cCTeneHeW C LEIbIMHA TOKAa3aTeIsIMU W KOPHEW;
BBIYUCIISATh 3HAUEHUS YHUCIIOBBIX BBIPAKCHUH.

OKpyrisTh JEUCTBUTENbHBIC YHCIA, BBITIOJHATH MNPUKUIKY pe3ysbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUH.

Ypasnenus u nepasencmea

Pemars nuHelHbIE U KBaJpaTHbIE YPAaBHEHUS, YPaBHEHUS, CBOJAIIMECS K
HUM, NIPOCTENIITNE TPOOHO-pallMOHATBLHBIE YPAaBHEHHS.

Pemate cuctembl IBYX JIMHEHMHBIX ypaBHEHUU C JABYMS NMEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3adauM alreOpaudeckKuM CHocoOOM C  TMOMOIIbIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JBYX YPABHEHUH C ABYMS IEPEMECHHBIMH.

[IpoBOANTE MPOCTEUILINE UCCIEA0OBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C MPUMEHEHUEM rpadUuecKuX Mpe/ICTaBlIeHUN (YCTaHABINBAThH, UMEET
JI1 ypaBHEHUE WIIM CUCTEMA YPABHEHUM PEILICHHUS], €CJIH UMEET, TO CKOJIBKO, U TIp.).

PemaTte nuHelHbIE HEPABEHCTBA, KBAJAPATHHIE HEPABCHCTBA; M300pakaTh
pelIeHne HEPaBEHCTB Ha YKMCIIOBOW MPSMOM, 3aMUCHIBATh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTEMbl JMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIFOYAIOIINE KBAJPaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMUCHIBATH PEIICHHUE C ITOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEIICHUHU PA3TUYHBIX 3a1a4.

Dynukyuu

Pacnio3naBaTh GyHKIIMM N3y4eHHBIX BUJIOB. [l0Ka3pIBaTh CXeMaTHYECKU
pacIoIoKEHUE Ha KOOPIMHATHOM IIIOCKOCTH TpadukoB QyHKIMIA Buaa: Y = KX,y

=kx + b,y = ax®,y = ax®,y = Vx, y=|X| B 3aBHCUMOCTH OT 3HAUYCHHUIL
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K03 (UIIMEHTOB; OMKUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth U U300pakaTh CXeMaTHUYECKH IrpaduKU KBaAPATUYHBIX (YHKIUMH,
OTHCHIBATh CBOMCTBA KBAPATUYHBIX (PYHKIIHMI MO UX TpaduKaM.

Pacrio3naBaTh KBaJApaTHUHYIO (PYHKIIHIO 1O (HhOpMYyIie, MPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Apugpmemuueckan u ceomempuuecKkas npozpeccuu

Pacnio3naBaTh apu(pMETHYECKYI0O U TE€OMETPUUYECKYIO MPOTPEeCcCUd MpHU
Pa3HBIX CIIOCO0aX 3a/TaHMUs.

BbINONMHAT  BBIUMCICHUS C MCHOJb30BaHUEM GoOpMyd N-TO  YieHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTPECCHid, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YJieHbl MOCIEAOBATEIIBHOCTH TOYKAMU Ha KOOPJIWHATHON
IJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMU IOCJEA0BATEILHOCTSIMU, B TOM
YHUCIIE 3a/1a4M U3 PEAIbHOM >KM3HU (C UCIIOIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHiA).

10 knacc

Yucna u eviuucnenusn

BbinonHATe, coueTass yCTHbIE M NHUCbMEHHbIE NPUEMBI, apu(PMETHUECKHE
JNEUCTBUS C pallMOHATbHBIMU YUCIAMHU.

HaxoauTh 3Ha4YeHWs] YMCIOBBIX BBIPAKEHUH; MPUMEHITh Pa3HOOOpA3HbIE
CoCOOBbl M MPUEMBI BBIUMCIEHUSI 3HAaYEHUN NPOOHBIX BBIPAXKEHHM, COAEpKAIINX
OOBIKHOBEHHBIC U JECATUYHbBIC TPOOH.

Ilepexon ot oaHOM (hOPMBI 3aITUCH YUCEN K ApYroi (mpeoOpa3oBbIBaHUE
JNECATUYHOU poOU B OOBIKHOBEHHYI0, OOBIKHOBEHHOM B ICCTUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUYHYIO IPOOD).

OKpyrisTh yucna.

[IpuMeHATh TOHATHE apU(PMETHYECKOr0 KBAIPATHOIO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, WCIONB3YS NPU HEOOXOJUMOCTH KaJbKYJISATOP; BBIOJIHSTH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKalllUX KBaJgpaTHblE KOPHH, HCIOJIb3Ys
CBOMCTBA KOPHEH.

BBITTONIHATE IEHCTBHSI CO CTENEHSMHU C HATYpPaJIbHBIMU MOKa3aTEISIMU.

Pemate nmpakTUKO-OPUEHTHPOBAHHBIE 3a/lay, CBA3AHHBIE C OTHOLICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH;, HHTEPIPETUPOBATH
pE3yJbTaThl PEUICHUA 33Ja4 C YYETOM OTPAHUYCHHUH, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTprUBaeMbIX OOBEKTOB.

Ypasnenua u nepasencmea

Pematpe yMHElHbIE ypaBHEHUs C OJHOW MEPEMEHHOM, NPUMEHsS IpaBUiIa
nepexoja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIILHOMY €MY

Pemate cuctembl JBYX JIMHEMHBIX ypaBHEHUH C JByMs MEPEMEHHBIMU, B
TOM 4Huciie TpadhUIecKH.

Pemiats kBajpaTHbIE YpaBHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOJISIINECS
K HUM, CUCTEMBI JIByX YPABHEHHI C JByMS IEPEMEHHBIMM.

IIpuMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHHMSI, OLIEHKH;
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOU U X CUCTEMBI; 1aBaTh
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rpaMUECKy0 HMJUTIOCTPAIIMIO MHOJKECTBA pEIIEHUM HEPAaBEHCTBA, CHCTEMEI
HEPABEHCTB.

Dynkyuu

Pacnio3naBats (bYHKHI/II/I HN3YUYCHHBIX BUJIOB. Iloka3pIBaTe cxeMaTH4YeCcKUu
PACIIONIOKEHNE HAa KOOPAMHATHON IIIOCKOCTH TpaduKoB (PyHKIUHI BUA:

y=k,y=kx+b y=ax+bx+cy=axy=axdy =vx Y=L B

3aBHCHUMOCTH OT 3Ha4€HUN KO3(PPUIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKIIHIA.
Apugmemuueckan u ceomempuueckan npozpeccuu
BbINONMHATE  BBIYMCIIEHUS C  HCIOJIb30BaHHEM (GOpMysl N-ro  4jeHa
apu(pMeTUYECKON U TEOMETPUUECKOM MPOTrPeECCUii, CyMMBI IIEPBBIX N UJIEHOB.
N300paxaTh ujI€Hbl IOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOU
IIJIOCKOCTH.
Pewmate 3amauu, CBA3aHHBIE C YMCIOBBIMH IOCJIEIOBATEIBLHOCTSIMU, B TOM
YHUCIIE 3a/1a4d U3 PEAIbHOM >KM3HU (C UCIOJIB30BAHUEM KAJIBKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHHA).
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TeMmaTuueckoe nJiaHMpoBaHue yuebHoro kypca (no rogam obyueHms)

7 kiaacc (He meHee 102 4)

Ha3Banue
pasaeia (TemMbl)
(4HCI10 YacoB)

OcHoBHOE coiep:KaHue

OcHOBHBIE BBl 1€ATEJIBHOCTH 00Yy4YaromuXcs

Yucaa n
BbIUHCJIEHHUS.

PanuonajabHbI
€ Ynciaa

(25 u)

[lonsTue pPaLMOHAIILHOIO

KCIIa. Apudmernaeckne
NeiicTBUS ¢ palimOHAIbHBIMU
YMCITaMH. CpaBHenue,
YIOPSIOYNBAHUE

palHOHAJIbHbBIX YU CCII.

CreneHb C  HaTypaJlbHbIM

[1OKa3aTCJICM.

Perrenyie OCHOBHEIX 3a7a4 Ha

poou, MIPOLIEHTHI u3
peabHOM MPAKTUKH.
[TpusHakn JIEJIMMOCTH,

Pa3JIOKEHUSI HAa MHOXHUTENH
HaTypaJIbHBIX YNCEI.

PeanbHble 3aBHCHUMOCTH.
[Ipsimas u oOpartHas
[IPONOPLUOHAIBHOCTH

CucTeMaTH3HMPOBATh U 000ralaTh 3HAHUS 00 OOBIKHOBEHHBIX U JICCSITHYHBIX IPOOSX.

CpaBHUBATL M YHNOPS/A0UMBATHL Jpo0HM, mpeoOpa3oBbiBas MpPU HEOOXOAMMOCTH
NEeCSITHYHBIC APOOM B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JICCATUYHBIC, B YaCTHOCTU B

0ECKOHEUHYIO JIECATUUHYIO IPOOb.

[IpumeHsITH Pa3HOOOpPa3HbIe CNOCOOLI U MPUEMBI BHIYMCIECHHS 3HAYEHUH TPOOHBIX
BLIpa)KeHHﬁ, COZACPpIKAIINX OOBIKHOBEHHEBIE U JCCATUYHBIC I[pO6I/II 3aMCHATL IIpU
HEOOXOIUMOCTH JECITHYHYIO JPOOb OOBIKHOBEHHOW W OOBIKHOBCHHYIO JCCATUYHOM,
dbopwme, yaoOHOW ISt
peoOpa3oBbIBATH IPOOHBIC BHIPAKEHHS HA YMHOXKEHUE U JIEJICHUE JIECATUYHBIX ApoOeit

[IPUBOJUTh  BBIPAXKEHUE K HauOosee BBIYMCIICHHI,

K JEUCTBUAM C IIEIBIMU YUCIIAMH.

I[IpuBoAUTH YKCJIOBbIe H OYKBEeHHbIE IPUMeEPBI CTETIEHU C HaTYpaJlbHBIM MIOKa3aTeleM,
O0O0BSICHAS 3HAUEHUS OCHOBAHMs CTENEHU M TOKa3aTels CTENEHU, HaXOAWUTh 3HAYCHMS
crerneHeil Buaa a" (& — Jr000€e palnoHaTbHOE YUCII0, N — HATYPaJbHOE YKCIIO).

IMoHMMATB CMBICJ 3aIIUCH OOJIBIINX YKCEII C INOMOIIBIO JCCATHUYHBIX np06el71 U CTEIIeHEeH
qucia 10, NPUMEHATDb UX B PEAJIBHBIX CUTYyallUAX.

HpI/IMeHﬂTb MPpU3HAKH ACITIUMOCTH, PA3JIOKCHHA Ha MHOXKUTCIIN HATYPAJIbHBIX YHUCCIIL.

PemiaTh 3a1aum Ha 9acTH, IPOIICHTHI, TPOTIOPIIMH, HA HAXOXKJIEHUE IPOOH (TPOIEHTa) OT
BeTMYMHBI W BEJIMYMHBI 1O €€ 1poOu (TmporeHty), ApoOu (TporeHTa), KOTOPBIN
COCTaBJISIET OJIHA BeMUMUHA OT apyroi. [lpuBoauTh, pa3duparTs, OlleHUBATH Pa3IMYHbIC
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pELICHU, 3allUCU PEILICHUI TEKCTOBBIX 3aa4.

PacnosHaBaTh U 00BSACHATH, ONUPASICh HA ONPEAEICHUS, IPSMO IIPONOPLUOHAIBHBIE U
00paTHO MPONOPLMOHATBHBIE 3aBUCUMOCTH MEX]ly BEIUYMHAMYU; NPUBOJAUTH NMPHUMeEPbI
ATUX 3aBUCUMOCTEH U3 peasibHOro MUPA, U3 APYTUX YUYEOHBIX MIPEIMETOB.

Pemiath 1npakTUKO-OPUEHTUPOBAHHBIE 3aJ]aud Ha JpOOH, MPOLEHTHI, MNPAMYI U
00paTHYIO MPOIOPLHUOHATIEHOCTH, TPOIOPIIUU

Auredpanyeckn
€ BhIpaKeHHusl

(27 v)

bykBeHHBIE BBIPAKECHMUSI.
Ilepemennble.  JlomycTumelie
3HAYCHMS MEPEMEHHBIX.
DopMmyJIbL.

[IpeoOpazoBanne OyKBEHHBIX
BBIPAKECHUH,
CKOOOK u

pacKpbITHE
MIpUBEICHUE
MOJI0OHBIX CJIaraeMBbIX.

CsolicTBa CTEIIEHU c

HATYypaJIbHBIM IIOKa3aTCJICM.

MHOTOWIEHBI. Crnoxenue,
BBIYMTAHUE, YMHOKEHHUE
MHOTOYJICHOB. DopmyJIbl
COKPAILEHHOIO  YMHOXEHHS.

PazioxeHrne MHOTOWIEHOB HA
MHOXHUTCIIN

OBJaajners anredOpanvdeckoil TEPMUHOJIOTHENW M CHMBOJIMKON, MPUMEHSITh €€ B mpoiiecce
OCBOEHUS yueOHOr0o MaTepuara.

Haxoauth 3HaueHMs OYKBEHHBIX BBIPQKEHMM IpU 3aJaHHBIX 3HAYEHUSAX OYKB;
BBITIOJIHATH BBIYUCIIEHUS IO (popmyam.

BbinosHATL 1npeoOpa3oBaHMsl LEJIOr0 BBIPAKEHHS] B MHOTOWIEH IMPUBEICHUEM

10/I00HBIX CJIaraéMblX, paCKphITHEM CKOOOK.

BbINoJHATL YMHOKEHHE OJIHOYJICHAa HAa MHOTOWIEH M MHOrO4YJeHa Ha MHOTOYJIEH,
NpUMeHATHh (OPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyuecTBJAATH Pa3I0KEHNE MHOTOWICHOB HA MHOXHUTEH MyTEM BBIHECEHHUS 32 CKOOKHU
o011ero (hopMyIbI bopmyn

COKPAILLIEHHOTO YMHOXEHUS.

MHOXUTECIIA, MMPUMCHCHUA pasHoOCTU KBaaApaTos,

le/IMeHﬂTb npe06pa3013aH1/Ie MHOI'OYWICHOB JId PCIICHHA pa3jIMYHbIX 3aJad U3
MAaTECMAaTUKH, CMCKHBIX IPEIMETOB, U3 peaJIBHOf/’I IMPAKTHUKH.

3HAKOMHUTBLCS € I/ICTOPI/Iei/'I Pa3BUTHA MAaTCMATHUKNU
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YpaBHeHus

1 HEPABEHCTBA
(20 u)

YpaBHEHHE, IpaBuia
npeoOpa3oBaHusl ypaBHEHMUS,

PaBHOCUJILHOCTb YPaBHEHUH.

JluneitHoe  ypaBHEHHE c
OJHON NEPEMEHHOM, pelIeHre
JTMHEMHBIX YpaBHEHHUIA.
Pemrenne 3agad ¢ MOMOLIBIO

YPABHEHUM.

JIuneliHoe  ypaBHEHHe c

JABYMsI TICPEMCHHBIMU U €TI0

rpapuk.  Cucrema  IBYyX
JIMHEHNHBIX  yYpaBHEHUM ¢
TIBYyMsI [IEPEMEHHBIMH.

Pemrenue cucteM ypaBHEHUUH
CcIOCOOOM  IIOJICTAHOBKH U
CIIOCOOOM CJIOKEHUS

PemaTe nuHENHHOE YypaBHEHHE C OJHOM IIEPEMEHHOM, NMPUMEHss NpaBuJia nepexona or
MCXOJIHOTO YpaBHEHHMs K paBHOCHIbHOMY eMmy Oojee mnpoctoro Buia. IIpoBepsiTs,
SBJIICTCS I KOHKPETHOE YHMCIIO KOPHEM YPABHECHHS.

[logOoupars nmpuMepbl Nap 4uces, SBISIOUUXCA PEUICHHEM JMHEWHOTO YpPaBHEHHS C
nBymsi nepeMeHHbIMU. CTpPOMTb B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOTrOo
YpaBHEHUS C JBYMs IE€PEMEHHBIMH; TMOJb3YSICh TpapuKoOM, NPUBOAUTH MNPHUMeEPHI
pEIICHUS] YpaBHEHHUSI.

Haxoauth pemeHne CUCTEMbI IBYX JIMHEUHBIX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMMU.

CocTaBJasiTh M pematb YpaBHCHHE WM CUCTEMY ypaBHeHI/Iﬁ o ycCJOBHUIO 3aJadvu,
HHTCPIIPCTHUPOBATL B COOTBCTCTBHH C KOHTCKCTOM 3a/1a4un HOHy‘ICHHLIﬁ pe3yiabTart

Koopaunarts! u
rpaguxu.

Koopaunara TOYKH Ha

IPSIMO. Yucnossie

MpOMEXYTKH. PaccrosHue

MN300paxarb Ha KOOPAMHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM

KOoOopJuHaTaM, JIydu, OTPEC3KH, MHTCPBAJIbI; 3alIMChIBATh UX Ha anre6pa1/1quK0M SA3BIKE.

51




DOyukuuu (24 v)

MCIKIAY TOYKaMH

KOOPJMHATHOM MPSIMOHA.

JIBYMsI

[IpssMoyronbHas cucrema
KOOPAMHAT HAa IUIOCKOCTH.
[ Iprmepsl rpaduKoB,
3alaHHBIX (bopmynamu.

UteHue rpaduKoB peaabHBIX
3aBHCUMOCTEH.

[lonstue Qynkuuu. [padux

GbyHKIUH. CBolicTBa
(byHKIHHA. Jluneitnas
GbyHKIHS. [Toctpoenue

rpaduKka JUHEHHON (QyHKITUH.
['paduk bynkimu y = |X|.

OTMedaTh B KOOPAMHATHOMN IMJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIUHATAM; CTPOUTH
rpadMKy HECIIOKHBIX 3aBUCHUMOCTEH, 3aJlaHHBIX (OpPMYJIaMU, B TOM YHUCIIE C MMOMOIIBIO
U (PPOBBIX JTAOOPATOPHIA.

[IpumeHsiTh, HM3y4YaTh NpPEeHMYIIeCTBA, HMHTEPHPEeTUPOBATH TpaduvecKuil crnocod
[Ipe/ICTAaBICHMS U aHAIN3a Pa3HOOOPa3HON KU3HEHHOU HH(OpMaLIUK.

OcBanBaTh IIOHATHE (1)YHKI_II/II/I, OBJIAJICBATH Q)YHKHHOHaHLHOﬁ TepMHHOHOFHCﬁ.

Pacno3HaBaTh JHHEHHYI0 QYHKIUIO Y = KX + b, onuchIBaTh €€ CBOWCTBA B 3aBUCHMOCTH
oT 3HaueHuit Koadduirento K u b.

Ctpourth rpagukm ymHelHOW (yHKUMHM, QyHKIHMUY = [X|.

Hcnoab3oBath Hu(pPOBbIe pecypebl ISl MOCTPOCHUS TPaPuKoB GYHKIUI U HU3ydeHUs
X cBOMCTB. [IprBOIUTH MpUMEPHI JTUHEHHBIX 3aBUCUMOCTEH B pealbHBIX Ipolieccax U
SIBIICHUSTX

IloBTOpPEHME H
odoomenue (6 1)

[loBTOpeHue OCHOBHBIX
MOHSATUH U METOJIOB Kypca 7

Kiacca, 0000IIeHre 3HAHUH

BbiOMpaTh, NpPUMEHSTH OLEHHBATH CHOCOOBI BBIYHCIICHUH,

peoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUH.

CpaBHCHHUA YHCCII,

OcyliecTBAATh CAMOKOHTPOJIb BBIITOJIHAEMBIX JEHCTBUM U CAMOIIPOBEPKY pPe3ysbTaTa
BBIUMCIICHUH, TpeoOpa3oBaHui, TOCTPOEHU.

Pemiate 3a1a4u U3 peaIbHON KU3HYU, NPUMEHATh MAaTeMAaTHYeCKUe 3HAHUSA UL
peneHus 3a1a4d u3 Ipyrux NpeaIMeToB.

PemiaTh TeKCTOBBIE 3a/la4i, CPABHUBATD, Bblﬁ]/lpaTb Cnocoobl pemiCHuA 3a1a4n
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8 kiacc (ne menee 102 yv)

HasBanmue
pa3aesia (TeMbl)

Kypca (4ucjio

OcHoBHOe coepxaHue

OcHOBHbBIE BHUABbI JCATCJIbHOCTH Oﬁy‘lalOIIII/IXCH

4acoB)
Yucaa u |Kpamparuelii  kopeHb 13 |(POPMYJIMPOBATHL ONpeleJeHHe KBaJPaTHOTO KOPHS M3 4MCIa, apu()METHYECKOTO
BbIYHMCJICHHS. qrcia. [Toustue 00 [KBaJpaTHOIO KOPHSI.
KBaaparubie UppaLMOHAILHOM quce.
IIpUMEHSITH OIEPALUIO U3BICUEHHs KBAIPATHOTO KOPHS M3 YHCIIA, HCIOJb3Ysl IIPH
KOpPHH JlecATUUHBIE  TPUOIMKEHUS
HEOOXOAMMOCTH KAJIBKYJIATOP.
(154) MppaLMOHAIbHEIX qucen.
q .
JlericTBUTEIIbHBIC HUCIA. | OnenuBaTh KBaApATHBIE KOPHHU LEIBIMA YUCIAMHE M IECITUIHBIMU IPOOSMU.

CpaBHeHHE JEHCTBUTEIBHBIX
YHUCEL. Apudpmernueckuii

KBaJPATHBIN KOPEHb.

YpaBHEHUE BHIA XX = a
CpoiicTBa  apu(PMETHUECKUX
KBaJIPaTHBIX KOpHEH.
[IpeoOpa3oBaHre  YHCIOBBIX
BBIPAKECHU, coAepKaIIUX
KBaJI[paTHbIE KOPHU

CpaBHUBATB H YNOPSAA0YMBATH PALMOHAIBLHBIE U UPPALMOHAIbHBIE YNCIIA, 3alIMCAHHBIC
C TIOMOIIBIO KBAIPaTHBIX KOPHEH.

Hcceseao0BaTh ypaBHEHHE X2 = @, HAXOJUTh TOYHbIE M NPUOTIKEHHBIE KOpHH TIpH a > 0.

HUccaenoBars cBOiicTBA KBaApPAaTHBIX KOpHCfI, IMPOBOJSI YHUCJIOBBIC SKCIICPUMCHTHI C
HCIIOJIb3OBAHUCM KAJILKYJIATOPA (KOMHBI—OTepa).

Jloka3pIBaTh CBOMiCcTBA apu(METHYECKUX KBAJAPATHBIX KOpHEN; NPUMEHSTh UX JUIS
npeoOpa30BaHus BBIPAKEHHIH.

BoInoaHATL coJIepKaIInx
BripakaTh iepeMeHHbIC U3 TEOMETPUUECKUX U (PU3NUecKuX (OpMYIL.

npeodpa3oBaHMsA  BBIPAXKCHMUIA, KBaJ[paTHbIE  KOPHHU.

BoIuuc/siTh 3HAYEHHA BRIPAXKCHUH, COIEPIKAIINX KBAJAPATHBIC KOPHU, UCITONIB3YS MPH
HEO0OXOIUMOCTH KaJbKYJIATOP.
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M cnob30BaTh B XOJC pCUICHUS 3aaa4 3JICMCHTAPHBIC ITPCACTABJIICHU A, CBA3AHHBIC C
HpI/I6J'II/I}KéHHBIMI/I 3HAYCHUAMU BCIIMYHH.

3HAKOMHUTBHCS C HCTOpHeﬁ Pa3BUTHA MATCMATUKU

Yucaa u | Crenenpb c uensM ([POPMYJITHPOBATH ONpe/IeeHHe CTEIICHH C LIEIbIM [TOKa3aTelIeM.
BLIYMCJICHHS. MOKa3aTesIeM.
Crenens [IpeacTaBaATh 3aMHCh GOJBIINX U MAJIBIX YKCEI B CTAHIAPTHOM BHJIE.
CraHjapTHas 3aluch YUCIa.
c — CpaBHHBATH YKCIIA ¥ BEIMYUHBI, 3aIIMCAHHBIE C UCIIOJb30BanueM crenenu 10.
Pasmepsi 00BEKTOB
IoKasaTe1IeM M cnob30BaTh 3aHCh YKCE B CTAHIAPTHOM BHUJIE JIUIsL BHIPAXKEHUS Pa3MEPOB OOBEKTOB,
OKpyKaromero  mupa (0T
JIMTENILHOCTH TIPOLIECCOB B OKPYIKAIOIIEM MHUPE.
(7 v) OIEMEHTAPHBIX  YACTHI[ 10 [ pot pyzKatort p
KOCMUHCCKNX 00BEKTOB), \PopMyMpoOBaTh, 3aMMCHLIBATL B CHMBOJIMYECKOH (OPMe U WILIIOCTPHPOBATE
AJTHATCIBHOCTD MPOUCCCOB B InpymepaMu CBOWCTBA CTEIIEHH C LIENIBIM OKA3aTENIEM.
OKPYKAIOIIEM MHPE.
[IpumeHsTH cBOMCTBA CTENIEHU AJIs MpeoOpa30BaHUsl BbIPAKEHUH, COJIEpIKALINX CTETIEHU
CrolicTBa CTENICHM € IEMBIM |, ooy rrokasaTesteM.
rokasaresem
BbINOJIHATE AEHCTBHS C YMCIIAMH, 3alIMCAHHBIMA B CTAHJIAPTHOM BHjIE (YMHOKEHHE,
JielieHre, BO3BEICHUE B CTENICHb)
Aaredpandeckue |[KBaapaTHbii TpéxuwieH. [Pacnmo3HaBaTh KBAJpaTHBIM TPEXWIEH, yCTAHABIMBATE BOZMOKHOCTD €r0 Pa3IoKEHHs Ha
BLIPAKEH NS, Paznoxenne KBAJPATHOTO |[MHOMKUTEIIH.
TPEXUIIEHA HA MHOKHTENH 5 )
KBaapaTHbiii PackiiaibiBaTh HA MHOMKHMTEIM KBAJPaTHBIA TPEXWIEH C HEOTPUIATEIbHBIM
TPEXUJIeH JIUCKPUMUHAHTOM
(59)
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Adredpanveckn |AnreOpandeckas Ipo0Ob. (3amMCchIBATHL AJIreOpanvyecKue BhIPaKEHUS.
€ BbIPasKeHMusl. JlonycTumblie 3HAYEHUS
HaxoauTthb 00J1aCTh OINpeIeICHHS PAIIHOHATBHOTO BBIPAKCHHUS.
MEePEMEHHBIX, BXOMSAIINX B
AJredpanvecka 6 CCKIe o
i APOGH QITCOPANHICCKUC  BBIPLKCHUS. By yjousiTh YMCIOBBIE NOJCTAHOBKY M BBIYMCIATHL 3HAUYCHUE IPOOM, B TOM 4YHUCIE C
OcHOBHOE CBOHCTBO  |116MompI0 KATBKYIATOPA.
(15 ) anreOpanyeckon IpoOwu. ) )
K HU i MVJHPOBATH OCHOBHOE CBOWMCTBO ajlreOpandyeckoid ApOOM U HMPHUMEHSIThL €ro JUIst
OKpalleHHE IpO e. ®o oBa ) o e €
peoOpa3oBanus JpooOeil.
CroxxeHue, BBIUHMTAHUE,
YMHOKEHHE " nenenye |[BBINOJIHATH JedcTBUSA ¢ anredpanueckuMu apodsmu. IIpumensars npeodpazoBaHus
aﬂre6paﬂqec]{ﬂx I[po6ef/'1_ BI)Ipa)KeHI/Iﬁ JUIsL peIICHM 3a/1a4.
[IpeoOpa3zoBaHKEe BBIPAKECHUH,
Boipaxkath nepemennble u3 Gopmyn (PU3NUECKHX, FEOMETPHUUECKUX, OMUCHIBAOIINX
cCoJIepXKaIINX aareopanvecKue
OBITOBBIE CUTYAIIHH )
npoou
YpaBHeHust KBanpaTtHoe ypaBHeHHe. |Pacmo3HaBaTh KBaJIpaTHBIC YPABHCHHUS.
Henomnnoe KBaJ[paTHOE 3 .
U HEepaBeHCTBA. . |[3amuceIBaTH (OPMYJIY KOpPHEN KBaApaTHOIO aBHEHHS, PeIIATh KBaJApaTHbIE
€paBEHCTBA ypaBHeHHe. DopMyna KopHei popmyy p Ap yp > P ap
KBaapatHbie YPABHEHHSI — ITOJTHBIC M HETIOJTHBIC,
KBaJIPATHOTO yYpaBHEHUS.
YPaBHCHUH Teopema Buera - -
P : [IpoBoaAUTH NMpOCTEiilINe UCCIETOBAHNS KBAJPATHRIX YPaBHEHUH.
(159) P .
elleHue ypaBHEHUH,

CBOJSIIMXCST K KBaJpPaTHBIM.
[Tpocreiimme IpoOHO-
palMOHAIBHBIC YPaBHEHUSL.

PelieHne TEKCTOBBIX 3aga4d C
ITOMOIIBIO KBaaApaTHBIX

YpaBHEHUN

Pemiath ypaBHeHMs, CBOJSIIMECS K KBAaJPaTHBIM, C IOMOIBIO IpeoOpa3oBaHuil u
3aMEHOU ITEPEMEHHOM.

Ha6umonath M aHAAM3HMPOBATBh CBs3b MEXAY KOpHAMH U Ko3dduimeHtamu

KBaJ[paTHOT'O YPaBHEHUS.

®opmyampoBath TeopeMy Buera, a Taxke OOpaTHYIO TeOpeMy, NPUMEHSTh  ITH

TCOPEMBI IJId PCHICHUA 3a/1a4.

PemaTth TeKCTOBbIE 3a/a4H alreOpanuecKuM CIOCOOOM: IMEPEeXOIUTh OT CIIOBECHOM
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(OpMyYIHPOBKH YCIOBHUS 33Jau K adredpandecKkoil MOAETH IMyTEM COCTABIICHHS
YpaBHEHHUS;, pelllaTh COCTABICHHOE ypaBHEHHUE; HHTEPIIPETUPOBATH PE3YIIbTaT.

3HAKOMHTBCSI ¢ HCTOPHE Pa3BUTHSI alTeOpbI

YpaBHeHus!

W  HepaBeHCTBA,
CucreMbl

YPaBHEHUi

(13 u)

JluneitHoe  ypaBHEHHE

INEpEMEHHBIMU,

c
IBYMSI ero
rpaduK, MpPUMEPHl PEIICHHS

YPAaBHEHUH B LIEJIBIX YHCIIAX.

Perienue CUCTEM  JBYX
JIMHEWHBIX  ypaBHEHMH ¢
IBYMST [IEPEMEHHBIMH.

[IpuMepsl pelIeHHusT CUCTEM
HEJIMHEHHBIX YPaBHEHHUU C

JABYMs ICPEMCHHBIMHU.

['paduyeckass MHTEpIpeTALIMS

ypaBHEHUS c JIBYMsI
[IEPEMEHHBIMM ¥ CUCTEM
YpaBHEHUI c IBYMsI
[EPEMEHHBIMH.

Pemenne TEKCTOBBIX 3aJad C
MOMOIIbIO CUCTEM YpaBHEHUN

Pacno3HaBaTh JIMHENHHbIE YPAaBHEHUS C IBYMsI IEPEMEHHBIMU.
CtpouThb rpaduKy TMHEHHBIX YPAaBHEHUI, B TOM YHCIIC HCHOJb3YH IH(POBHIE pecypcehl.
Paznmuath napauienbHble U IepeceKarouecs MpsiIMbIe [0 UX YPABHEHUSIM.

Pemath cuctemel ABYX JIMHEUHBIX ypaBHCHI/Iﬁ C ABYMs IICPCMCHHBIMU HOHCTaHOBKOﬁ n
CJIOZKCHHUECM.

Pematn HpOCTGfII.HPIG CUCTCMbI, B KOTOPBIX OAHO 13 ypaBHeHI/Iﬁ HE SIBJISETCS JIMHEHHBIM.

IIpuBoauTs rpadguyeckyro c

[ICPCMCHHBIMU U CUCTEM ypaBHeHI/Iﬁ C ABYM IICPECMCHHBIMHU.

HHTEPNPETAUMIO DELIECHUS ypaBHEHUS TBYMSI

PemaTh TeKCTOBBIE 3272491 aHF€6paI/I‘IeCKI/IM crocobom
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YpaBHenusi M [YuciioBble HepaBeHCTBa U uX [DOPMYJIHPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB, WUIIOCTPUPOBATH UX Ha
HepaBeHCTBA. CBOICTBA. KOOPJAMHATHOU MPSIMOH, 10KA3BIBATH AJITeOPandeCcKH.
HepaBencrsa . .
(12 4) HepasenctBo C oaHoil IIpuMeHATH CBOMCTBA HEPABEHCTB B X0JI€ PEUICHUS 3a/1a4.
[MepEMEHHOM. JInneiinrie .
. |[PemiaTh JIMHEHHBIE HEpaBEHCTBA C OJHOM IEepeMEHHOM, H300pakaTh pEIICHU
HEpaBEHCTBA C OJTHOU p A p ’ p PCHICHHC
o HEpaBEHCTBA HA YHUCJIOBOU IIPSIMOI.
[EPEMEHHON M HX pEIICHHE. p P
Cucremsl JIMHCHHBIX \PepyaTh crcTEMbI TMHEHHBIX HEPABEHCTB, H300PaKaTh PEIICHUE CUCTEMBI HEPABEHCTB Ha
HEPABEHCTB C OJTHOM |yprom0ii npsmoii
[IEPEMEHHOM U UX PELICHUE.
M300pakeHne pelieHust
JIMHEITHOTO HEPaBEHCTBA U HX
CHCTEM Ha YUCIOBOU MPSIMOM
DyHKIUU. [lonstue ¢Qynkunn. O6nacts Mcmosb30BaTh (YHKIIMOHAIbHYIO TEPMHHOJIOTHI0O M CUMBOJIMKY.
OcHOBHBIE OTpeAeNeHUs] U MHOXECTBO [BbIUMCASITh 3HAYeHUs: (QYHKIHHA, 3aZaHHBIX QopmylamMu (TIpU HEOOXOIUMOCTH
3HaueHU QyHKIMH. CrocoObl [HCIOIh30BaTh KAIBKYJIISATOP); COCTABJSITH TAOUIbI 3HAYEHHH (QYHKITHH.
MOHATHSA o
3aaHusl QyHKITHI.
5 Crtpouthb no Toukam rpapuxku GyHKIUHA.
)

['papux  ¢ynkuuu. CroiicTBa
(GyHKIMH, UX OTOOpaXKeHHe Ha

rpaduke

OnucpiBaTh CBOICcTBA (YHKIIMY Ha OCHOBE €€ rpa)nyecKoro npeacTaBieHusl.
Hcnonb3oBath (QYHKIMOHATBHYIO TEPMHMHOJIOTHI0O U CUMBOJIMKY.

HccnenoBatb npumepbl IpaduKoB, OTPaXKaOUIMX pealbHbIE MPOLECChl M SBICHMS.
IIpuBOAMTH NPUMeEPBI IPOLIECCOB U SBJICHUN C 3aJJaHHBIMH CBOMCTBaMHU.

Hcnonb30BaTh KOMIBbIOTEPHbIE MPOrpaMMbl I IOCTPOEHUS rpadpukoB GyHKIUI

1 N3YUYEHUS UX CBOICTB
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DyHKIUH. Urenue u noctpoeangHaxoauTs ¢ noMombio rpadguka QyHKIMM 3HaYEHHE OJHON U3 PacCMAaTPUBAEMBIX
rpa¢ukoB (yHKIMHA. [IpuMepbIBeIMUYMH 110 3HAYESHUIO JPYTOM.
Yuciaosbie .
rpauKoB GyHKIMA, .
B HecoXKHBIX Cilydasix BbIPakaTh GopMyJIoii 3aBHCMMOCTb MEX/1y BETMUMHAMU.
dyHKuHH OTpaKarOIINX peabHble
© [IPOLICCCBI. OnuchIBATh XapakTep W3MEHEHHs OJIHOW BEIUYHMHBI B 3aBUCHMOCTH OT M3MCHECHUSI
q) .
TOH.
DyHKIUH, onuceiBaoumef Y
[pAMyto — H 00paTHYIO P, ro3naBaTh Bib M3ydaeMbIx GyHKimil. [T0Ka3LIBATE CXeMATHYECKH TIO0KEHHE Ha
[IPOLOPLHOHATIBHBIC KOOPAMHATHOI MI0CKOCTH rpaduKoB GyHKImil Buga: Yy = X%,y =x3,y = X, y =|x|.
3aBUCUMOCTH, MX TIpaduku,
['umep6oia. Hcnoab3oBath  GyHKUHOHAIBbHO-TPpaduyeckue  MpPeACTaABJIEHMS U PEHICHUS U
MCCIICIOBAaHMsI YPAaBHEHUM U CUCTEM ypaBHEHUI.
papux dyskmum y = X2
Ddynkmun Y = X2, y = x5, y = |[IpuMenaTs uudposbie pecypesl s 10CTpoeHus rpagukos GyHKImi
X, Yy = |[x|; rpaduueckoe
pelmeHue  ypaBHEHUU u
CUCTEM ypaBHEHUU
IloBTopenue  u [[loBTOpEeHUE OCHOBHBIX (BbIOMpaTh, NPHUMEHSATb, OLEHHWBATH CHOCOObLI CPABHEHUS YHCEN, BBIYUCICHUH,

o0o6menue (6 1)

MOHATUI U METOJIOB KYypcoB 7
nu 8 xiaccoB, 0000IEeHNE
3HAHMI

npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] YPaBHEHUH.

OcyiecTBIATH CAMOKOHTPOJIb BBIITOJHIEMbIX JTEHCTBUI U CAaMOIIPOBEPKY pe3yJibTaTa
BBIYMCIICHUH, TpeoOpa30BaHuil, MOCTPOSCHUA.

Pemate 3a7a4u U3 peajibHOM KM3HHU, IPUMEHATh MAaTEeMaTU4YECKUE 3HAHUSA JIS
penieHus 3a/1a4 U3 Apyrux npeaIMeToB.

Pemiath TEeKCTOBBIE 3a/la4u, CpaBHUBATb, Bblﬁ]/lpaTI) CIoCcoObI pPEeIICHUA 3a1a4n
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9 kJjacc (He meHee 102 )

Ha3Banue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHOBHOE colep:KaHue

OcHOBHBIE BUIbI 1€ATEJIBHOCTH 00Yy4YaIOIUXCs

4ac0B)
Uucna u PannonansHble yucia, [Pa3BuBaTh MNpeACTABIEHHS] O YHCIAaX: OT MHOXECTBA HATYPaJbHBIX YHCET JI0
BbIYUCJIEHHS. UppaIrMOHATILHBIC quciia, [MHOXKECTBA JICHCTBUTEIILHBIX YUCEIL.
JleficTBUTE/IbHbIE [KOHEUYHBIE U OECKOHEYHbIE .
O3HAKOMHTBCSI C BO3MOXKHOCTBIO MPEACTAaBICHHUS JCHCTBUTENBHOTO YHCIA Kak
qucIa NECATUYHBIE JPOOH.

(ChY)

MHOK€ECTBO ILCIZCTBHTCHBHBIX

JHCCII, HeﬁCTBHTCHBHBIe
quciia KakK OCCKOHEUHBIE
JACCATHYHBIC ,Z[p06I/I. BzauMuo
OJHO3HAYHOC COOTBCTCTBHC
MCKIY MHOXECTBOM
I[efICTBHTeHLHLIX YHUCCJI n
MHOXCECTBOM TOYCK

KOOPJIMHATHOW IIPSIMOA.

CpaBHEHHE JEHCTBUTEIbHBIX

qucen, apudmernyeckue

ENCTBUS C NEUCTBUTEILHBIMU

YU CIIaAMHU.

[Tpubimxénnoe 3Ha4YCHUE
BEJIMYUHBI, TOYHOCTh
NPUOIINKECHUS.

OCCKOHEYHOM  JECATUYHOW  JOpoOM, NPHUMEHSITh  JICCATUYHBIC  MPUOIMKCHUS

palMOHAIBHBIX U UPPALUOHAIBHBIX YUCETL.
N300paxarh 1eiiCTBUTENbHBIE YUCIIA TOUKAMU KOOPJIMHATHOM MPSIMOM.
3anucbIBaTh, CPABHMBATH W YNOPSAJAOYUBATH JCHCTBUTEIBHBIE YNCTA.
BbINOJIHATH, cOYETasl YCTHBIE U TMCbMEHHBIE TPUEMBI,
apudpMernyeckre AeCTBUS C PANMOHAIBHBIMU YHUCJIAMU;

HAaX0oAuTh 3HA4YCHHUA

CTENEHEH C LEeIbIMM II0KAa3aTeIsIMU WM KOpPHEH; BBIYHUCIAATL 3HAYCHUS
BBIPAKCHUI.

YHCIIOBBIX

HO.]'Iy'-lI/ITb npeacraBjeHue O 3HAYUMMOCTH JIENCTBUTEIIPHBIX YHCEI B HpaKTI/I‘{CCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

AHaJ'II/I3I/Ip0BaTb H AeJ1aTh BbIBO/JAbI O TOYHOCTHU HpI/I6HI/I)KCHI/ISI JEHCTBUTEIBHOIO YHCIa
IIpHU pCIICHUU 3a/1a4.

OprFJIﬂTI) )ICI\/'ICTBI/ITGJ'II)HBIG 4yucia, BBINMOJHATH NPUKHUAKY pE3yjibTaTa BLIHHCHCHHﬁ,
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Oxkpyrnenue uncen. [Ipukuaka

OLIEHKY 3HAYCHUI YHCIIOBBIX BBIPAKCHUM.

1 OLEHKa pe3yabTaToB .
. 3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHS MAaTEMaTUKU

BBIYHMCIICHU

YpaBHeHus JIuneiinoe ypaBHeHHE. (OCcBauBaTh, 3aIOMMHATL M NPHMEHATh rpaduyecKue MeTOAbl IpPU PELICHUU
. Pemenue YPAaBHEHUM, [ypaBHCHUH, HEPABCHCTB U UX CHCTEM.
C oRHOH CBOJSIIMXCS K JINHEVHBIM.
Pacno3naBatsb 1iebie U IpOOHBIE ypaBHEHUS.
nepeMeHHOM
p KsanpatHoe YpaBHEHHE.
. (PemaThb JiMHeliHbIe M KBaJApATHbIe YPABHEHUS, YPAaBHEHHUS, CBOJAILLMECA K HUM

(14 u) Pemenne YpaBHEHHU, Ap yp » YP ’ sV ’

CBOJAIIMXCS K KBagPATHBIM.
bukBagpaTHbIE ypaBHEHUS.

[Ipumepsl perieHus
ypaBHEHU I TpeTben 51
4ETBEPTOU cTeneHen

Pa3JI0KCHUECM Ha MHOKUTCIIN.

Pemenne  npoOHO-
palMOHAIBLHBIX YPABHCHUH.

PerieHre TEKCTOBBIX — 3a1ad
aﬂre6paI/I‘-ICCKI/IM METOJOM

npocTeiiye ApoOHO-palMOHAIbHBIE YPaBHEHUS.

HpezmaraTb BO3MO’KHEIE CIIOCOOBI peIcHusA TCKCTOBBIX 3ajia4, 06cy)1maTL HX U
pelIaTb TCKCTOBBIC 3aa4ld pa3HbIMU croco0aMu.

3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHS MAaTEMaTUKU
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OJTHOW IIEPEMEHHOM M HX
peLICHHE.

CucteMbl JIMHENHBIX
HEPABEHCTB c OIHOM
[IEPEMEHHON U UX pELICHHE.

KBanpartHbsie HEpaBEeHCTBA M

Cucremsl JIuneliHoe  ypaBHEHHE ¢ (OcBauBaTh M NPUMEHATH NPUEMBI PEIICHUS CUCTEMBI JBYX JMHEMHBIX YpaBHEHHI C
YPaBHEeHHUi1 IByMsI JByMsl IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHMI, B KOTOPBIX OJTHO YPaBHEHHE
(14 u) MEPEeMEHHBIMH U €ro rpaduK. [HE SBISETCS JTUHEHHBIM.
Cucrema 1Byx JuHelHbIX |Mcnmoab3oBaTh  (QyHKIMOHAIBHO-TpAUYECKUE TMPEJACTABICHUA JUIs pelleHdusl M
YpaBHEHUN c JIBYMs [MCCI€JOBAHUSA YPABHEHUU U CUCTEM.
[IEPEMEHHBIMU U €€ PELICHUE.
AHAJIM3MPOBATH TEKCThI 4, peliaTh UX ajir NYECKUM CII M: NI
Pemere cHeTeM BYX aJIN3MpoBa eKCThI 3a/1a4, peuia anredpauyec croco6o epexXoauTh
o OT CIJIOBECHOW (DOPMYJIMPOBKH YCIOBHS 3aadyd K anreOpandeckod M U IIyTEM
YPaBHEHUM, OJHO U3 KOTOPBIX (bopmy:p y A P OACIH TyTe
. .. |COCTaBJICHUSI CUCTEMBI aBHEHUI; pelIaTh COCTaBJICHHYIO CHCTEM BHEHU;
JINHENHOE, a IPYro€ — BTOPOU yp > P y CTeMYy  YpaBHC ’
WHTEPIPETHPOBATH PE3YJIbTAT.
CTEIICHMU. pripeThp pesy
3HAKOMMTBCS C HCTOPHEH Pa3BUTHS MAaTEMaTUKU
['paduueckast UHTEpIIpETALHS
CHUCTEMBI YpaBHEHHU c
ByMS IIEPEMEHHBIMH.
PemieHne TEKCTOBBIX — 3a7ad
anredpandeckuM crocoOoM.
HepaBencTBa HucnoBesle HepaBeHCTBa U UX HuWTaTh, 3anMChIBATH, MOHUMATh, WHTEPNPETHPOBATH HEPABEHCTBA; HCIIOJIb30BATh
16 u) CBOMCTBA. CUMBOJIMKY Y  TE€pPMHHOJOTHIO. BbINOJHATH  npeoOpa3oBaHUs  HEPABEHCTB,
. MCII0JIb30BaTh Ui MpeoOpa3oBaHUsl CBOMCTBA YHCIOBBIX HepaBeHCTB. Pacmo3HaBath
/IluneiiHble HEpaBEeHCTBAa C

MMHEHHBIE H KBaApaTHBIC HCPABCHCTBA. Pemath JIUHCHHEIC HCpPaBCHCTBA, CHUCTCMBbI
MMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIFOUAOIIUX KBAAPATHOC HCPABCHCTBO, U
peliaTh UX; 06cy)1(z[aTb MOJIYUCHHBIC PCIICHUA.

N300paxaTh pelllecHHE HEPABEHCTBA M CHUCTEMbl HEPABEHCTB HA YHUCIOBOW MPSMOMU,
BANMMCHIBATDH PEIIEHNE C TTIOMOIIHI0 CHMBOJIOB.

Pemartn KBaApPATHLIC HCPABCHCTBA, UCIIOJIb3YyA rpa(bnquKHe MMPpEaACTaBJICHU.
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UX pelICHHUE.

['paduueckass MHTEpHpETALUS

HCPAaBCHCTB u CHUCTEM
HCPaBCHCTB C JABYMsI
IICPEMEHHBIMU

OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPU PELICHUM PA3IUYHBIX 3a/1ady, B TOM YHCIIE
PAaKTUKO-OPUEHTHUPOBAHHBIX

DyHKIUHA

(16 v)

KBanparnunas ¢yHkuus, &
rpaduk u CBOMCTBA.
[Tapaboua, KOOPIUHATHI
BEPIIMHBI  Mapaboibl, OCh

apadoIIbL.
CreneHnple  QyHKIMH  C
HaTypaJIbHBIMH [TOKA3aTEeISIMH

2 u 3, ux rpaduku "

CUMMETPUU

CBOMCTBA.
['pacduxu GbyHKIUI:

y=kx,y=kx+b, y=ax?y=
ac, y=vx, y =[x|

Pacno3HaBaTh BHIbI H3yYaeMbIX (QYHKIWH; WLIIOCTPHPOBATH CXeMaTHYECKH,
00BSACHATH PACIIOJIOKCHHIE HA KOOPAMHATHOM MJIOCKOCTH TpadukoB (QYyHKIUN BHUIA:

y=kx, y =k« + b, y=ax y=ax’ y=V/x, y =|X| B 3aBHCHMOCTH OT 3HAYCHHIl
K09()(DUIIMEHTOB; ONKMCHIBATH X CBOUCTBA.

Pacno3naBaTth kBagpaTHuHy0 QyHKIHIO 110 hopmyre. [IpuBoauTH NpUMepbI
KBaJJPAaTUYHBIX 3aBUCUMOCTEH U3 peabHOM KU3HU, (PU3UKH, TEOMETPHUH.
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YucJsioBbIe
HOCJIeA0BATE/b-
HOCTH

(15 9)

[lonsarue YHCJIOBOU
IOCJIEN0BATEIILHOCTH.

Samanue
[OCJIE0BATEIHLHOCTH
pEeKyppeHTHOU GopMyion u
dbopMyII0ii N-TO YIeHa.

Apudmernueckas u
reoMEeTpHUEcKasi MPOrPEeCcCHH.
dopmyibl n-ro qjieHa
apu(pMeTHIECKON u
r€OMETPUYECKON MPOrPECCHH,
CYMMBI IIEPBBIX N UJIEHOB.

N3o0paxkeHue YJICHOB
apudmeTnyeckoit 51
[COMETPUYECKON IPOrpECCUi
TOYKaMM Ha KOOpPAWHATHOU
[JI0OCKOCTH.

JInHeHHbBIN u
SKCITOHEHIIMAIBHBIN POCT.

Ci1o>XHBIE TPOLIEHTHI

Pacno3snaBath apu(METHUYECKYyI0 M T'E€OMETPUYECKYI0 MPOTPECCHU TPU  Pa3HBIX
crioco0ax 3afjaHus.

BbINOJHATHL BHIYUCICHUS C UCIIOJIB30BaHUEM (OpMYJ N-TO wieHa apupMETHUYECKOH U
reOMEeTPUUYECKOI MPOrpeccuii, CyMMbI MEPBBIX N YJICHOB.

I/Isoﬁpamarb YJICHBI ITIOCJICA0OBATCIIbHOCTH TOYKAaMH Ha KOOp,HHHaTHOfI IIJIOCKOCTH.

Pemars 3a1a4u, CBSI3aHHBIE C YUCIOBBIMU MTOCIEA0BATEIBHOCTSIMU, B TOM YHCIIE 334K
U3 peasbHOM KU3HU (C UCIIOJIb30BAHUEM KaJBKYJIATOPA, TUPPOBBIX TEXHOIOTHA).

IloBTOpEHME,
00001IEHHE,
cHCTeMATH3alUu
51 SHAHUH

Yucaa " BbIUHCJIECHUA
(3amucs, CpaBHEHHE,
TeliCTBUS C
TeHCTBUTEIPHBIMUA  YHCIIAMU,
YUCJIOBAs MpsMasi; MPOLICHTHI,

OHepI/IpﬂBaTb NMOHATHUAMMU: MHOXECTBO, ITIOAMHOXKECTBO, OII€pAlU HaJl MHOXECTBAMU,
HCII0Jb30BATh rpa(bnqecxoe NpEACTAaBJICHUC MHOXCCTB J[JIsI OIMCAHUA PCAJIbHBIX
[MPOLCCCOB U HBHCHHﬁ, IIpU pCHICHUH 3ala4 U3 JPYTrUux y‘-IC6HLIX npeaAMcETOB.

AKTyaJIPI3]/lp0BaTI) TEPMHUHOJIOTHI0O U OCHOBHBIC )ICﬁCTBI/Iﬂ, CBSI3aHHbIE C YUCJIAMU.
HATYypaJIbHOC YUCII0, MTPOCTOC U COCTABHOC 4YHCia, ACIIMMOCTD HATypaJIbHbIX YHUCCII,
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(18 1)

OTHOILEHUS,
OKpYTJIEHHE,

OLICHKA, PCHICHUC TCKCTOBBIX

3amad
CIIOCO0OM)

MIPOTIOPITUY;
pUOJIIKEHUE,

apupMETHICCKUM

MPU3HAKK JICJTMMOCTH, I[E€J0€ YHUCJIO, MOAYJb 4YHCIa, OOBIKHOBEHHAs W JECATHYHAsS
poOH, CTaHIAPTHBIN BUJ YUCIIa, apu(METHYECKUI KBapaTHBIN KOPEHb.

BbInoJHATH AelicTBHS, CPABHUBATH M YNOPSAA0YMBATh YHUCIIA, IPEJICTABIATh YHCIa HA
KOOPJIMHATHON MPSAMOM, OKPYIJVIATH YKCIA; BBINOJHATHL HNPUKHAKY MW  OLEHKY
pe3yJibTaTa BHIYUCICHUH.

Pemath TexkcToBBle 3agauu apupMeTHUecKUM crocoOoMm. Pematrs mnmpakTHueckue
3a/1a4H, COJIep Kalie MPOLEHTHI, 10U, YacTH, BhIPa)KaroIIUe 3aBUCUMOCTH: CKOPOCTh -
BpeMs - pacCTOSIHME, IIeHa - KOJHMYECTBO - CTOMMOCTh, OO0BEM paboThl Bpems -
[IPOU3BOIUTENIBHOCTD TPY/a.

Pa30ouparp peanbHble JKU3HEHHBIE CcUTyalud, (opMyJaupoBaThb UX Ha A3bIKE
MaTeMaTUK{,  HAXOAWUTH  pEUIeHHe, [pUMEHSAs  MaTreMaTH4YecKuil  ammapar,
HHTEPNPETHPOBATH PE3YJIbTAT

64




AJiredpanyeckue
BbIPasKeHU S
(mpeobpazoBanue
areOpanvecKux BbIpaXKEHU,
IOy CTUMbIE 3HAUCHUS )

OyHxkuun (moctpoenue,
CBOMCTBA M3YYEHHBIX
GyHKITHU; rpaguueckoe

peuieHue YpaBHEHHW U HX
CUCTEM)

Ol'[epI/IpOBaTL NOHATUAMM. CTCICHb C ICJIbIM IIOKA3aTCIICM, apI/I(bMCTI/I‘-ICCKI/Iﬁ

KBaI[paTHHﬁ KOpE€Hb, MHOI'OYJICH, anre6pa1/1quKa$1 ,Z[p06b, TOXKIACCTBO.

BbINOJHATL  OCHOBHBbIE  JIelCTBHS: pacuéTsl dopmynawm,
peoOpa3oBLIBATh LIEJbIe, IPOOHO-pAIlOHATbHBIC BBIPAXKEHUS U BHIPAKEHUS C KOPHIMH,

PCAIN30BbIBATE  PA3JIOKCHUC MHOXUTCIIN, B

BBIIIOJIHATDH 10

MHOTO4YJIeHa Ha TOM 4HCIE C
MCIIOJIb30BaHHEM (OPMYII Pa3HOCTH KBAIPATOB U KBAJIpaTa CyMMBI U Pa3HOCTH; HAXOAHTh

TOITYCTUMbIE 3HAYEHUSI IEPEMEHHBIX U1 JPOOHO-PALlOHANIBHBIX BBIPAXKEHUH, KOPHEH.
MoaeaupoBaTh ¢ IOMOLIbIO POPMYJI peabHbIe IPOLECCHI U SIBICHUS

OnepupoBaTh NOHATUAMM: QYHKUUSA, TpaduK QyHKIMH, HYIH QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHus, yObIBaHHS, HAHOOJbIICe U HAUMEHBIIICE
3HA4YCHUs (PYHKINH.

AHAJTU3HPOBATh, CPABHUBATH, 00CYKIaTh CBONCTBA (DYHKIIH, CTPOMTDb UX IrpauKH.

OnepupoBarsb NOHATHSMMU: npsimast IPONOPLUUOHATBHOCTb, oOpartHas
[PONOPLMOHAILHOCTh, JIMHEWHas (QyHKIUS, KBaapaTHuHas (QyHKUUsA, mHapabora,
runepOoa.

Hcnoab3oBath rpagukm sl ONpeieNeHrs CBOMCTB, MPOLECCOB U 3aBUCUMOCTEH, AJis
peIIeHus 3a7a4 U3 JPYTUX y4eOHBIX MPEAMETOB U PEAbHOM JKU3HU; MOAEJMPOBATH C
MOMOIIbIO TPAUKOB peaTbHbIC MTPOIECCHI U SBICHHUS.

Beipa:xkath (popMy1aMM 3aBUCUMOCTH MEK]ly BEINYNHAMHA
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10 kaacc (e menee 102 v)

Ha3Banue
pa3aesia (TeMbl)

Kypca (4ucjio

OcHOBHOe coepkaHue

OcHOBHBIE BUIbI J1€ATEJIBHOCTH 00Yy4YaIOIUXCs

4ac0B)
Uucaa u JleficTBUE C pallMOHAJIBHBIMU [YTUIYOJATH MPEACTABICHUE O YHUCIE€ W YHUCIOBBIX CHCTEMax OT HaTypajbHBIX 0
BbIYHCJICHMSI. YUCIIaMH, HPPAUHMOHAIBHBIMU |[AEHCTBUTEIBHBIX YHCEN; O POJIM BEIYMCICHUN B YEJIOBEYECKON MTPAKTHUKE.
JlelicTBUTEILHBIE | YHCIIaMU, KOHCUYHBIMHU U .
I 3anuchIBaTh U BBITIOJIHATH ICUCTBUS C YUCIAMU B CTAaHJAPTHOM BHJIE.

(Ch))

OCCKOHECYHBIMHU JICCATUIHBIMU
TPOOSMH B
BBIUUCIICHUS

rporiecce
3HAYCHUMN
anreOpanvecknx BBIPAKEHUN
Y PEIICHUH TEKCTOBBIX 3a/ay.

3anuch yKcaa B CTaHAAPTHOM
BUJle, NIEHCTBHUS C YHMCIaMH,
3allMCaHHbIMU B CTaHAAPTHOM
BUJIE.

[IpumeHenne CpaBHEHUSA
JNEUCTBUTENBHBIX YUCEN IS
ONPEIEICHUN PACIIOJIOKECHUS

TOYEK Ha YHCIOBOW NPSIMOM

npu TFCOMETPHUECKON
HUHTEPIpETAINN pelieHus
HCPaBCHCTB )51 CUCTEM
HEPaBEHCTB.

Bprﬂ)KﬂTb 4qHucCijla B 3KBHBAJICHTHBIX (1)OpMaX, BBI6I/Ipa${ Hauboee NoAXOJAIIYHO B
3aBUCHUMOCTH OT KOHerTHOﬁ CUTyalluu.

HpeI[CTaB.TIﬂTb JEHUCTBUTEIIbHBIE 4YMCJAa Kak OCCKOHEYHBIE JACCATUYHBIC ,[[pO6I/I,
NPUMEHATDb JCCATUIHBIC HpI/I6J'II/I)KeHI/I$[ palnOHAJIBHBIX U UPPANUOHAIBbHBIX YUCCIIL.

N300paxaTh 1eiiCTBUTENbHBIE YUCIIA TOUKAMU KOOPJIMHATHOM MPSIMOM.

Hcnoab3oBaTh MOHIATHS H YMCHUS, CBA3AHHBIC C MNPONOPHHUOHAIBHOCTHIO BCJIWYMH,
MMPOLUCHTAMHU B XOA€ PCHICHUA MATCMATHUYCCKUX 3aad U 3aJja4 U3 CMCKHBIX IIPEIMETOB,
BBIITOJIHATD HCCJIOKHBIC TPAKTUYICCKNUEC PACUCTHI.

BbIl'[O.]'[HHTb, COoUCTass YCTHBIC W NMHUCBMCHHBIC HpI/IéMBI, apI/I(I)MCTI/I‘-ICCKI/IC ﬂeﬁCTBHH C
palluOHAJIbHBIMH YUCIIaMH; HAXOJAUTb 3HAUCHUA CTEIIEHEH C OEJIbIMH ITOKa3aTCIsIMU H
KOpHCfI; BBIYMCJIATH 3HAYCHUA YU CIIOBBIX BLIpa)i(eHHﬁ.

AHAJTU3MPOBATH U eJ1aTh BBIBO/IbI O TOYHOCTH NPUOJIMKEHUS AEHCTBUTEIBHOTO YHCIa
[pU pEeIICHNH 3a]1a4.

Hcnonb3oBaTh NpUEMBI, PallMOHAIM3UPYIOIINE BBIYMCICHUS, MPHUOOPECTH MPHUBBIUKY
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[IpubnnxEHHOE BBIYMCIECHUE
3HAYCHUN  MppalMOHAJIBHBIX
qucell, TOYHOCTb
MPUOJIIKEHUS.

Pemenne TekCTOBBIX 3aaad C
IIPUMEHEHUEM  OKpYIJICHUS
4ycesl, MPUKUIKA M OLICHKa
pe3yJIbTaTOB BBIYMCIICHUM.

KOHTPOJIMPOBATH BBIYMCIICHHS, BBIOMPAs IOAXOIAIINHN TSI CUTYaIH CIIOCO0.

YpaBHeHus1
¢ OHOM
nepeMeHHOMH

(18 u)

[[pumenenne JIMHEUHBIX
YPAaBHEHUM, CBOJALIUXCI K
JIMHENHBIM, KBaJPaTHBIX
YPaBHEHUN IIpU  pPELICHUU
3a]a4 Ha COBMECTHYIO paboTy,
NBIJKEHHUIO [0 JOpOre u II0
peke, 3amgad  Ha  CIOXKHBIE
[IPOLICHTBI.

Pemenue YpaBHEHU,
CBOIAIMXCA K KBaJApPaTHBIM.
bukBapaTHbBIE ypaBHEHUS.

YpaBHEHMS TpeThen u
4eTBEPTOU CTEIIECHEM,
pa3I0KEeHNE HA MHOKUTEIH.

Pemenune  apoOHO-
parroHaIbHBIX YPaBHEHUH.

PemaTh nnuHeliHbIE U KBaipaTHbIE YPABHEHUS, YPAaBHEHUS, CBOJAIINECS K HUM,
npocTelime ApoOHO-pallMOHAIbHbBIE YPAaBHEHHUS.

[IpeacTaBasiTh CBA3b MEX/ly aHATUTUYECKON 3alMChIO YPAaBHEHMS U €ro rpaduueckon
WHTEpIIpETALMEH.

Baaners pa3uuHbIMU CIOCOOAMU PEIICHUS TEKCTOBBIX
3a1a4, HpI/IMeHHH JUIA UX peHIGHI/ISI ypaBHeHI/ISI, HepaBeHCTBa, CHUCTCMBI ypaBHeHHﬁ.

3HAKOMHUTBLCS € HCTOpHeﬁ Pa3BUTHA MATCMATHKHU

67




Cucremsl Cucrema 1ByX JMHEWHbIX | Baagers mnpuémamu pelieHUs CHCTEMbl JBYX JIMHEHHBIX YPaBHEHUH C ABYMs
YpPaBHeHMIt ypaBHEHUH c JIBYMs [IEPEMEHHBIMU U CHCTEMBI JABYX YPaBHEHMH, B KOTOPBIX OJHO YPaBHEHHE HE SIBJIAETCS
18 NEPEMEHHBIMU U €€ pEeLICHHE. TMHEHHBIM
y
(18 ) HccnenoBanue pa3IUYHbIX
. Hcnoab3oBaTh  (QYHKUMOHAIbHO-TpaUUECKUE MPEACTaBICHUS [UId PpelleHdusl M
bu3nyeckux  SABJIECHUH c N
. HccIeJOBAHMS YPaBHEHUI U CHCTEM.
PUMEHEHUEM JTMHEHHBIX
YPAaBHCHIH C NIBYMs IIpuMeHsITh YPaBHEHUE KaK BAKHEHIIYI0O MATeMATUYECKYI0 MOJENb JUIs ONMCAHUS U
U3y4eHUs Pa3sHOOOpa3HbIX peaIbHBIX CUTyalluil, pelarh TEKCTOBbIE —3aJauu
MEPEMEHHBIMH U MX TPa(UKOB.
aIreOpandecKuM METOIO0M.
Pemenue CHUCTEM  JIBYX
. IlepexoauTs OT cOBeCHON (HOPMYITUPOBKU yCIIOBHUS 33J1a4d K alNreOpandecKoil MOAeIH
YpaBHEHH, OJTHO U3 KOTOPBIX p a (bopmy p“ y o P II“
. . [MyTEM COCTaBJIEHUS CUCTEMbI YPABHEHUIl; peliaTh COCTABICHHYIO CUCTEMY YPaBHEHUH.
TMHEWHOE, a IPYroe — BTOPOU
CTCICHH. VICnonb30BaHUe 3yakomuThes ¢ MCTOpHeii PasBUTHS MaTeMATHKHY
rpadu4ecKoil WHTEepIpeTauu
CHUCTEMBI ypaBHEHUH c
NByMs. ~ HEpEeMEHHbIMH  JUIs
oTpesieeHus KOJINYECTBa
pelLeHui CHCTEMBI U
[PEBApUTELHOTO  PEIICHUsS
TEKCTOBBIX 3ajad.
Penrenyie TEKCTOBEIX 3agad
areOpanyeckuM crnocooom
HepaBencrBa, CucreMbl mrHEeWHBIX ([IpuMeHSATH anmnapaT HEPABEHCTB IS PEIICHUS 3a/1a4 U3 Pa3IMYHbIX pa3AesioB Kypca
CHCTEMBI HEPaBEHCTB c OJTHOM MaTeMaTHKH.
HEepPaBEHCTB MIEPEMEHHOM 1 X pelICHNE. . . .
Hcnoab30BaTh CBOWCTBA (DYHKIUI [T pelIeHUs KBAIPATHBIX U JTMHEHHBIX HEPABEHCTB.
(22 v) KBazipaTHbIE HEpaBEHCTBA U UX

BbINnoJHATHL TpeoOpa3oBaHMs HEPABEHCTB, HCIOJb30BATH /IS IPEOOPa30BaHUSA
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pelleHueE.

Pemenue JIMHENHBIX

u
KBaJPAaTHBIX  HEPABEHCTB C
WCIIOJIb30BAaHUEM CBOWCTB H
rpauKoB JINHEWHOM u
KBaJ[paTUYHON GYHKITUH.

['padmyeckas UHTEpIpeTALUS

CBOIMCTBA YMCJIOBBIX HEPABEHCTB. PemiaTh JTMHEHbIE HEPABEHCTBA, CUCTEMBI JIMHENHBIX
HEpPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUX KBaJApPAaTHOE HEPABEHCTBO, U PEIIaTh
1X; 00CYKIaTh [TOJy4YCHHBIC PEIICHHUS.

[IpencTaBisiTh CBS3b MEXK/y aHATUTUYECKOI 3aMKMChI0 HEPABEHCTBA, CUCTEM HEPABEHCTB
1 uX rpadUuecKOr HHTEPIPETAIUCH.

M300paxkarh pelieHre HepaBEHCTBA U MX CHCTEM Ha YHCIIOBOW MpPsIMOM, 3alMUCHIBATH
pelieHre ¢ MOMOIIbI0 CUMBOJIOB.

HEPaBEHCTB u CHCTEM
HCPABCHCTB ¢ ABYMA Pemmath kBagpaTHble HEPABEHCTBA, UCIIONB3Ys TPa(MIECKUE TIPEICTABIECHUS.
epEeMEHHBIMA
[IpuMeHsITH HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 32/1a4, B TOM YHCJIE TPAKTHKO-
OpPUEHTHPOBAHHBIX
DOyHKINU VccnenoBanue nuHelHOH, (CTPOUTB cXeMaThuyeckoe U300paxeHue rpa)ukoB pa3inyHbIX (QYHKLIUH, paclo3HABATh
KBaJPAaTUYHOM,  KyOMYecKoW [BUAbI M3ydaeMbIX (GYHKUMN 10 ¢opmyiaM, rpadukaM; o0bACHATb PACIOIOKEHUE Ha
(20 u) . . o " Sy = _
GbyHKUIMH, 00paTHO#i [KOOpAMHATHOI MIoCcKOCTH rpadgukoB QyHKuMi Buaa: Y = kX, y = kx + b,
NPOMOPLMHU O UX (PopMyIaM — a4 b N R J .
y=ax"+bx+c,y=_y=ax,y=ax,y=yX B  3aBHCUMOCTH OT  3HAYCHUH
u  rpadpuxy. Iloctpoenue x
rpaduxoB QyHKIMHA, 001aCTh KO PHUIIMEHTOB; OMUCHIBATH KX CBONCTBA.
onpezeneHus KOTOPBIX
OTDAHWYECHHOE  MHOXKECTBO. Pacno3HaBaTh KBaJpaTHUHYIO QYHKIUIO 110 GOpMyIie, BBIAGIATH KBaIpaT AByWIEHA U3
TeomeTputeckoe KBaJJPaTHOT'O TPEXWIEHA; pacKJIaJbIBaTh TPEXWICH Ha MHOXKHTENH, €CIIH €CTh KOPHH;
—N
npeoGpasoBanie rpadkos [CXEMATHYECKH u300paxath rpaguk QyHKUUU y=X" IPU Pa3THUYHBIX 11 U OUCHIBAThH
by CBOWCTBA; BBIYHCIISTH 3HAYCHNE KOPHS N-Oi CTENIEHH; YIPOIIATh BEIPAYKEHUS CO
CTETICHSIMH.
['paduku byHKIMi:
[IpuBoANTH NPpUMePBHI KBAAPATUYHBIX 3aBUCUMOCTEH U3 peanbHOM KU3HH, PU3UKH,
y = kx,y =kx + b, reOMETPUH.
— 2 + b + o
y = aX X C, CTpouTh M M300paxaTh cXeMAaTH4YeCKHU I'paduKy KBaIPAaTUUHBIX (QYHKIMH, 33aHHBIX
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2

y = ax%,y = ax’,
k
y =vx ,y=
X
['papuxu byHKIAHA B
OINHCAHUH pa3IMYHbIX

MIPOLIECCOB B (PU3UKE.

dopmynamu Bumay = ax?, y=ax®+q,y=a(x +p)’, y=ax® +bx +c.

AHATU3MPOBATH M MPUMEHSITh CBOMCTBA M3yUEHHBIX (DYHKIMNA JJIS UX MMOCTPOCHHUS, B
TOM YHCJIE C IOMOLIbIO IU(POBBIX PECYPCOB

YuciaoBbie
MOCJIEI0BATE I b-
HOCTH

(15 9)

Apudmerndeckas u
TeOMETPUYECKasi IPOTPECCHH.
3amaun U3 peanbHOM KU3HU Ha

BBIYVCIICHHE CJIOKHBIX
[IPOLIEHTOB. IIpumeHeHne
POrpeccCuii B CMEXKHBIX

Haykax. Dopmyibl N-TO 4jIeHa
aprdMeTHIeCcKOn u
TEOMETPUYECKONU TPOrPECCH,
CyMMBI IIEPBBIX N YWIEHOB.

H300paxenue YJICHOB
aprdMeTHIecKon "
FEOMETPUYECKON  IMPOTpeccui
TOYKaMH Ha KOOPJAMHATHOU
MJIOCKOCTH.

JInHelHbII "
DKCIIOHEHLIMAJIBHBIN POCT.

AHaJIM3UPOBATHL (GOopMyTy N-TO UYIEHA MOCIEAOBATEIbHOCTH WM PEKyPPEHTHYIO
(dbopMyITy M BBIYMCIASATH WICHBI TOCIEA0BATEILHOCTEH, 3a/IaHHBIX STUMH (POPMYyIIaMH.

[IpumeHsiTh CcBOiicTBa apu(METUUYECKOW U TEOMETPUYECKOW Mporpeccuid s
HAXO0X/ICHUS HEU3BECTHBIX WICHOB MOCIEI0BATEIILHOCTEH.
YcraHaBJMBaTh 3aKOHOMEPHOCTb B I[IOCTPOEHUHM IOCIEAOBATEIbHOCTH,  €CIIU

BBITIMCAaHbI IIEPBbLIC HCCKOJIBKO €€ YJICHOB.

Pemars 3amauum ¢ ucnoiab3oBaHuMEM (GopMya N-ro  wieHa apuMeTHYecKod U
reOMETPUUYECKOM MPOTPECCU, CYyMMBI IIEPBBIX N YJICHOB.

M300paxaTh 4ieHbl 0CIEI0BATENIbHOCTH TOUKAMH HA KOOPIMHATHON MJIIOCKOCTH.

PaccmaTrpuBare npuMepsl  NPOLECCOB W ABJEHMH U3  pealbHOM  JKU3HH,
WUTIOCTPUPYIOIINE H3MEHEHHE B apu(METHYECKOM IpPOrpeccud, B TI'€OMETPHUYECKOMN

[pOrpeccuy; N300paxarb COOTBETCTBYIOINE 3aBUCUMOCTHU TpapHUeCcKy.

Pemate 3a1a4u, CBA3aHHBIE C YUCIOBBIMU MOCIEN0BATENBHOCTSAMH, B TOM YHCIIE 3a1a4U
U3 pealbHON U3HU C HCIOJIb30BaHUEM LHU(PPOBBIX TEXHOJOTHM (3JIEKTPOHHBIX TaOIUII,
rpaduueckoro KajabKyJIsaTopa u T.IL.).

Pemath 3a71aun Ha CIO0KHBIE IPOLEHTHI, B TOM UYKCIE 3a/la4M U3 PeaIbHOM MPaKTUKHU (C
VCTIOJIb30BAaHUEM KATIBKYJIATOPA).
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3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHS MAaTEMaTUKU

[Ipu pazpabotke paboueil mporpaMMbl B TEMATUYECKOM IUIAHHUPOBAHUHM JOJDKHBI OBITh YUYTEHBI BO3MOKHOCTH
UCIIOJIb30BAaHUSl  DJIEKTPOHHBIX  (IU(PPOBBIX) 00pa30BATEIbHBIX PECYpPCOB, SBISIOLIUXCS  y4€OHO-METOIUYECKHUMHU
MaTepuagamMu (MyJbTUMEAMMHBIE MPOTPAMMBI, JJCKTPOHHBbIE YUYEOHMKHM M 3aJaYHUKH, OJJIEKTPOHHBbIE OHUOIMOTEKH,
BUPTYyaJbHbIE J1a0OpAaTOPUU, UTPOBBIE IMPOrpPaMMBbl, KOJUIEKIMH LU(POBBIX 00pa30BaATEIbHBIX PECYPCOB), UCIIOJIb3YEMbBIMU
uisit o0yueHus W BocnuTaHusi oOyvaronmxcss ¢ HOJIA, npencraBieHHbIMHM B 3JEKTPOHHOM (UuM(poBOM) BHUAE U
peanusyomumMu  quaaktudeckue Bo3MokHocTH WKT, copepiaHue KOTOpPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00
0o0pa3oBaHUMU.
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HNPUMEPHAS PABOYAS IPOI'PAMMA
YUYEBHOI'O KYPCA «I'EOMETPUSA». 7-10 KJTACCBI

Lesan n3yyeHus1 yueOHOro Kypca

«MaremaTHKy y»K€ 3aT€M Y4YHUTh HAJ0, YTO OHA YM B MOPSJAOK MPUBOIUTY, —
MKcaj BEJIMKUN PYCCKUU yuyeHbli Muxamn BacunbeBuu JlomonocoB. 11 B 3TOM
COCTOMT OJIHA M3 JBYX Iejeil oO0ydeHus TeoMeTpUM KakK COCTAaBHOM YacTH
MaTeMaTUKH B IIKOJIE. OJTOM IEJIH COOTBETCTBYET JIOKA3aTEJIbHAS JIMHUSA
npenoaaBanus reomerpun. Crnemys mnpencraBieHHo IIporpamme, ¢ ceapmoro
KJlacca Ha ypoKaX T'e€OMETpUH OOYyYalolUWCS yYUTCS MPOBOJUTH JOKa3aTeIbHbIC
pacCy X IeHusA, CTPOUTHh JIOTHUYECKHE YMO3AKIIOUYEHHUs, IJOKa3bIBaThb HWCTUHHBIE
YTBEPKAECHHUS U CTPOUTH KOHTPIPUMEPHI K JT0KHBIM, POBOJIUTH PACCYKACHUS «OT
MIPOTUBHOTO», OTIWYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYJIUPOBATH OOpATHEIC
yTBepKaeHus. OOydJaromuiicsi, OBIAJEBIINA HCKYCCTBOM pacCyXaaTh, Oyaer
IIPUMEHATh €T0 U B OKpy»karonien kn3Hu. Kak nucan reomerp u neparor HMrope
®enopoBuu [lapeiruH, «I10ABMH, MOHUMAIOIIMMHU, YTO TAaKOE JOKA3aTENIbCTBO,
TPYIHO W JaXX€ HEBO3MOKHO MAHMIYJIMPOBaTH». M B 3TOM COCTOMT Ba)XXHOE
BOCIIMTATEIIbHOE  3HAYCHUE  H3YYEHHUs] TEOMETPHUM, I[PUCYIIEE HMEHHO
OTEYECTBEHHOW MaTeMaTUYECKOM ILIKOJIE.

BwMecte ¢ TeM aBTOpBI POrpaMMbl IIPEIOCTEPETAOT YUUTENS OT U3JIUIIHETO
dbopmanu3ma, OCOOCHHO B OTHOIICHHMM Hayal W OCHOBAHHM TI'E€OMETPUH.
O®panny3ckuid mateMatuk JKad J[beJOHHE 10 3TOMY NOBOAY BBICKA3aJICS TAK:
«YTo Kacaercs AeNMUKATHOW MPOOIEMBbI BBEJICHUS «AKCHOMY, TO MHE KaXKETCsl, YTO
Ha TIEPBBIX TMOpax HYXKHO BOOOIE M30erarb MPOU3HOCUTH caMo 3TO cioBo. C
IPYroM € CTOPOHBI, HE CIEAYET YIIyCKaTb HU OJHOW BO3MOYKHOCTH JaBaTh
MIPUMEPBI JIOTUYECKUX 3aKIIOYEHHM, KOTOpbIe KyJa B OoJiblIed Mepe, ueM ujaes
AKCUOM,  SIBJISIFOTCA ~ MCTUHHBIMM U €IMHCTBEHHBIMHU JBUTATEIISIMU
MAaTEMATUYECKOTO MBILIIJICHUS.

BTopoii nenbr0 M3ydeHUsT TE€OMETPHUM SIBJSIETCS MCIIOJNIB30BAHUE €€ KaK
WHCTPYMEHTA TPU PEHICHUM KAaK MATEMATUYECKUX, TAK M MNPAKTUYECKUX 3ajad,
BCTPEUAIOIINXCSI B  peaJbHOM ku3HU. OKOHUMBIIMH KypC  T'€OMETPUH
0o0y4Jaronmxcst JOJKEH ObITh B COCTOSIHUUM OIPEACIUTh T€OMETPUIECKYIO PUTYPY,
ONMCATh CJIOBAaMHM JAHHBIA 4YEpPTEXK WIM PUCYHOK, HAWTH IUIOLIAJbL 3€MEIIBHOIO
y4acTKa, paccuuTarb HEOOXOAUMYIO JUIMHY OITOBOJIOKOHHOTO KaOenus WiH
TpeOyeMble pa3Mephbl Tapaxka JJIsi aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpas,
BBIYUCIIUTEIbHAS JIMHKUS B U3yYCHUU T€OMETPUM B IIKoJie. J[aHHas mpakThdeckas
JINHUS ABJIAETCS HE MEHee BaxHoW, yeM rniepBas. Emé I[lnaton mpenmuchiBal,
yTOOBl «rpaxkgaHe I[IpekpacHoro ropoja HU B KOEM CIllydae HE OCTaBJISUIH
r€OMETPHIO, BEe/lb HEMAJIOBAKHO JaXKe MOOOYHOE €€ MPUMEHEHHWE — B BOCHHOM
JeJe 1a, BIPOYEM, U BO BCEX HAyKax — JJIS JIYUIIETO UX YCBOEHUS: Mbl BEJb 3HAEM,
Kakass OECKOHEYHas pa3HUla CYHIECTBYET MEXAY YEJTOBEKOM MPUYACTHBIM K
r€OMETPUU U HENPUYACTHBIM». JIJIsl 3TOro y4uTeNno peKOMEHAYeTCs MOoA0MpaTh
3aa4d  IPAKTHUYECKOIO  XapakTepa Uil pacCMaTpUBAEMbIX TEM, YUUTh
oOydJaronmxcsit CTPOUTh MAaTEMAaTHUYECKHE MOJEIH PEATbHBIX IKU3HEHHBIX
CUTYyallu{, MPOBOJUTH BBIYMCICHHS W OLEHHUBATh AaJC€KBATHOCTH MOJYYCHHOTO
pesynbrara. KpaitHe Ba)XHO NOAYEPKUBATH CBSI3M F€OMETPUU C APYTHUMU
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MpeaMeTaMi, MOTUBUPOBATH UCIIOJIH30BATh OMPEIEICHUS TeOMETPHIECKUX (puryp
U TIOHSATHUH, JTEMOHCTPUPOBATH NMPUMEHECHHE IMOJYYEHHBIX YMEHUU B (PU3UKE H
TeXHUKE. DTH CBSI3M HauboJjee SPKO BUJHBI B TeMax «BekTopbl»,
«Tpuronomerpuueckue cooTHomeHus», «Meron xkoopauHar» u «Teopema
[Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuyebHomy miany B /—10 kmaccax u3ydaeTrcsi y4eOHBIA Kypc
«I"eomeTpusi», KOTOPHIN BKIIOYACT CIEAYIOIINE OCHOBHBIE Pa3/Ieiibl COMCP KAHMS:
«I'eomeTpuueckne (GUTYpBl U WX CBOWCTBa», «l3MepeHHE TeoMeTpHUECKUX
BEIMUMH», a Takke «JlekapToBBl KOOpPAMHATHI Ha IUIOCKOCTH», «BEKTOpEI»,
«/IBmxenus mmockoctn» u «IIpeoOpazoBaHwst MOTOOHS.

Y4eOHbI TUIAaH MpeaycMaTpUBaeT H3yUYCHHE TeOMETpUM Ha 0a30BOM
YpOBHE, UCXO/s U3 HE MeHee 68 ydeOHBIX 4acoB B yueOHOM Tojy. Bcero 272 yaca
3a YeThIpe Toj1a O0yUeHHUS.

Copnep)xaHue yuebHoro kypca (no ronpam obyueHums)

[ kJy1ace

Havanenble monsiTus reomerpuun. Touka, mpsimMas, OTPE30K, Jyd. YTOJ.
Bunel yrnos. BeprukaneHble W CMeEXHBIE YIibl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apaiieapHOCTh M EPIIEHANKYJIAPHOCTD MPSMBIX.

Cummetpuunbie ¢Gurypbl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHUHU.
[IprMepbl CUMMETPHH B OKPYIKAOIIEM MHUPE.

OCHOBHBIE TOCTPOECHUS C TOMOIIBIO IUPKYJIA U JIMHEUKHU.

TpeyronbHuk.  Beicota, Meauana, OuccekTpuca, HX  CBOMCTBa.
PaBHOOEpEeHHBIN U PAaBHOCTOPDOHHUM  TPEYTOJbHHUKHU. HepaseHncTso
TPEYTOJIbHUKA.

CBoiicTBa W TpPU3HAKK PaBHOOEIPEHHOTO TpeyrojbHUKa. I[lpu3Haku
PaBEHCTBA TPEYTOJIBLHUKOB.

CpoiicTBAa M TpU3HAKKM NapaUienbHbIX Opsmbeix. Cymma  yrios
TPEYTOoJbHUKA. BHEIIHNE YIJIbl TPEYTOJIbHUKA.

[IpsmoyronbHblii  TpEyroapHUK. CBOWCTBO MEAHMAHBI MPSMOYTOJBHOTO
TpEyroJIbHUKa,  MPOBEAEHHOW K  rumnoreHyse. lIpusnaku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTONIbHUKOB. [IpsIMOYTONIbHBIN TpeyrojabHuK ¢ yriom B 30°.

HepaBenctsa B reoMeTpuu: HEPABEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOW, Teopema O OoJibLIeM yriie ¥ OOJIbLICH CTOpPOHE TPEYroJbHUKA.
IleprieHIUKyYIISIp ¥ HAKJIOHHAS.

I'eomerpruueckoe wmecto ToYeK. buccekTpuca yrma W CEpeAMHHBIN
NEPIEHINKYJIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK.

OKpy»XKHOCTb M Kpyr, XOpAa MW JuaMeTp, HX CBOWCTBa. B3aummHoe
PaCIIOJIOKEHUE OKPYKHOCTU M mpsMor. KacarenbHas M ceKylias K OKpyKHOCTH.
OKpy»XHOCTb, BIMCaHHAas B Yroi. BmnucaHHas ¥ ONHMCaHHAas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 ky1ace
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Yerpipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBoMcTBa. YacTHbIE
Cllydad MapajijieorpaMMOB (MPSIMOYTOJIBHUK, pOMO, KBaaparT), UX MPU3HAKU U
cBoricTBa. Tpamernus, paBHOOOKas Tpameuus, ©€ CBOWCTBA U IPHU3HAKH.
[IpssmoyroiibHast Tpaneuus.

Merton ynBoenus Meauansl. LleHTpanpHas CHMMETpUs.

Teopema ®aneca u Teopema O MPOMOPLUOHANBHBIX OTpe3kax. CpenHue
JIMHHAM TPEYTOJIbHUKA U Tpaneuuu. LleHTp macc TpeyroibHuKA.

[Tomobue TtpeyronpbHUKOB, K03 duimeHT mnoaodus. I[lpusHaku mnomoOus
TPEeyroJibHUKOB. [IprMeHeHune nogo0us npu peieHny MPaKTUYECKUX 3a/1a4.

CaoiicTBa mioniaae reomerpuueckux ¢uryp. Dopmynsl I TUIOLIAAH
TpPEeyroJibHUKa, Napajuienorpamma, pomOa u Tpanenuu. OTHOIIEHHUE IUIONIAIeH
OJ00HBIX (UTYP.

Brrunciienne miomaneil TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB HA KJIETYAaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCMHYC, TaHI€HC OCTPOrO yIJa MNPSAMOYTOJIBHOTO TPEYIrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHoMerpuueckue G(yHKIAUA
yrioB B 30°, 45° u 60°.

BrniucanHble M LEHTpaJbHBIE YTIIbI, YIOJ MEXKIY KacaTrellbHOW U XOpIOoM.
Yrael  MexIy XopaaMh W CEeKyIIMMHU. BrucanHele HW  ONHUCAHHBIC
YEeTBIPEXYTOJIBHUKU. B3auMHOE pacnosioKeHue JBYyX OKpyxkHocTeill. Kacanue
okpyxHocTell. O01ire KacaTeabHble K ABYM OKPYKHOCTSIM.

9 kiace

Cunyc, kocunyc, Tanrenc yriaoB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIIBI TPUBEICHMUS.

Pemenne tpeyronpHnkoB. Teopema KOCMHYCOB U TE€OpeMa CHHYCOB.
PemeHne npakTUYeCKHMX 3a7ad C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao6us. [lomo6mue COOTBETCTBEHHBIX AJIECMEHTOB.

Teopema O NpPOU3BENECHUM OTPE3KOB XOpPHA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPATE KaCATEIbHOM.

Bekrop, mnmmHa (MOAYJIb)  BEKTOpa, COHAIpPABICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO  HAMNPABJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpalMy HaJ BEKTOpaMmH. Pa3ioikeHune BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE NpPOW3BEICHHE
BEKTOPOB, IPUMEHEHHUE ISl HAXOKICHUS IJIMH U YTJIOB.

10 kaace.

JlekapTOBBI KOOPAWHATHI HA TUIOCKOCTU. Y PAaBHEHHUS NPSIMOM U OKPYKHOCTHU
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €0
IPUMEHEHHUE.

[IpaBunbHbIE MHOrOyroJbHUKH. JiMHAa OKpyXHOCTH. ['pamycHas wu
paguaHHass Mepa yrja, BBIUHMCICHHME JJIMH OyT OKpykHocTeil. [Imomane kpyra,
CEKTOpa, CErMEHTA.
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JIBWKEHUST IJIOCKOCTH U BHYTPEHHHE CUMMETPUU buryp
(a;memeHTapHsbie npeactasienus). [lapamnensHblil nepenoc. [loBopor.

IToBTOpeHne Marepuasa kypca reomerpum 7-9. IloaroroBka k caaue
I'BO u OI'2.

TpeyrompHuk.  Beicota, Meauana, OuccekTpuca, UX  CBOMCTBA.
PaBHOOCApEHHBIN 1 PABHOCTOPOHHUHN TPEYTOJIBHUKH.

CpoiicTBa 1 MPU3HAKK PABHOOEIPEHHOTO TPEYTOIbHUKA.

[Ipu3HaKu paBeHCTBA TPEYTOJbHUKOB.

CBoiiCTBa U MPU3HAKH MAPAIIIETBHBIX MPAMBIX.

CyMMa yTriioB TpeyroibHUKa. BHEIIHNE YTkl TPEYTOJIbHUKA.

IIpsmoyrosbHbIM  TpeyroabHUK. [Ipu3Hakum paBeHCTBAa NPAMOYIOJIBHBIX
TPEeyroJbHUKOB. [IpSAMOYTONbHBINA TPEYTOIBHUK C yTiioM B 30°.

Cpennue JIMHAN TPEYTOJIbHUKA U TPAIICLUN.

[TogoGue TpeyroabHUKoB, KodhduimeHT nmogodus. [Ipusnaku mogodus
TPEYTOJIBbHUKOB.

@opMynbl Uil IUIOMIAAA TPEYTOJIbHUKA, NapajuiesorpaMma, pomoda Hu
TpaIeunH.

Brrunciienne miomanei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB HA KIIETYATON
Oymare.

Teopema [Tudaropa.

CuHyC, KOCHHYC, TaHT'€HC OCTPOTO YIVIa IPSIMOYTOJIBHOI'O TpPEYIrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpHUroHOMeTpuyecKkue QyHKIHUU
yrioB B 30°, 45° u 60°.

BrnimcanHble M LEHTpaJbHBIE YTIIbI, YIOJI MEXKIY KacaTelIbHOW W XOpIOM.
Yrael  Mexay XOpaaMH M CEeKyIIMMH. BhmcaHHble W ONKMCAHHBIE
YEeTHIPEXYTOJIbHUKH.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB U TEOPEMA CUHYCOB.

MnaHnpyemblie npeaMeTHbIe pe3y/ibTaTbl OCBOEHUS NpUMepHOoMn pabouen
nporpamMmbl Kypca (no rogpam obyueHus)

OcBoenne yudeOHOro Kypca «l'eomeTpus» Ha YpOBHE OCHOBHOTO OOIIETO
O6p330BaHI/I$I JOJI2KHO 06eCHe‘-II/IBaTB JOCTHKCHHC CIICAYIOMINX IIPCAMCTHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KJIace

Pacrio3naBaTh W3ydeHHBIE TEOMETPUYECKUE (QUTYPBI, ONPEACISITh HX
B3aMMHOE PACIIOJIOKEHUE, M300paKaTh T€OMETPUUYECKHE (PUTYPHI; BBITOIHITH
YCPTCIKHU 110 YCJ'IOBI/IIO 3a1a4u. HBMepﬂTB J'II/IH@IZHBIG 51 er’IOBLIe BCIIMUUHEI.
PGHIaTB 3aJa4M Ha BBIYHMCICHUC JJIMH OTPC3KOB K BCIINYHWH er’IOB.

Henate TpyOyl0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH NPEIMETOB B
peabHON JKM3HU, pa3MEpOB MPUPOIHBIX O00BEKTOB. PaznuyaTh pa3smMepbl ATHX
OOBEKTOB IO MOPSAKY BETHUUYUHBI.

CTpouTh 4epTeKH K TCOMETPUUIECKUM 3aadaM.

Ilonwp30BaTeCsa HpI/ISHaKaMI/I paBeHCTBa TpeerJ'IBHI/IKOB, HUCIIOJIB30BATH
MPU3HAKKA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJLHUKOB IIPU PEIICHUH 3a/1a4.
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[IpoBoauTH JIOTUYECKHUE paccyXIeHus c VCIIOJIb30BaHUEM
F€OMETPUYECKUX TEOPEM.

[Tonb30BaThCs NMpHU3HAKAMHU PABEHCTBA IMPSAMOYTOJIBHBIX TPEYTOJIBHHUKOB,
CBOMCTBOM  MEAMAaHbl, NPOBEIEHHOM K THUIOTEHY3€ IPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a1a4.

OnpenensaTts NapajuIeIbHOCTh IPSMBIX C IOMOINBIO YIJIIOB, KOTOPBIE
oOpasyer ¢ HUMU ceKkyas. OnpeaensaTh NapaiebHOCTh IPSIMBIX C TOMOIIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOU NMPSAMOMU 10 TOUYEK APYrOM IPsIMOM.

Pemate 3a1aun Ha KieTyaToil Oymare.

[IpoBOIUTH BBIYMCIIEHUS W HAaXOAUTh YMCIOBBIE U OYKBEHHBIE 3HAYCHHUS
yIJIOB B TEOMETPUYECKMX 3a1a4ax C MCHOJIB30BAHUEM CYMMBI  YIJIOB
TPEYTOJIbHUKOB M MHOTOYIOJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX IpHU
IIEPECEUCHNH JIBYX MapaJUICIbHBIX NPSAMBIX CEKylled. Pemare npakTtuyeckue
3a/1a4M HA HAXO0XKECHUE YIJIOB.

Biianers NMOHATHEM I€OMETPUYECKOI0 MECTa TOYEK. YMETh OIPEHeisATh
OMCCEKTpUCY yIJla U CEpPEeIUMHHBIA MEpPHEHIUKYJSp K OTpPe3Ky Kak
Ir€OMETPUYECKUE MECTA TOUYEK.

DopMyIMpoBaTh ONPEEIECHUs OKPYKHOCTH U Kpyra, XOpAbl U Auamerpa
OKPY’KHOCTH, I10JIb30BAaThCS UX CBOMCTBAMHU. YMETh IIPUMEHATH 3TH CBOWCTBA
IIPU PEIICHUU 3a]1a4.

Biianets MOHATHEM ONMCAaHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHtp. [lonb3oBaTbed (akTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYTOJbHUKA IEPECEKAIOTCS] B OJHOM TOYKE, MU O TOM, UYTO CEPEAUHHBIE
MEPIIEHINKYJISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJHOM TOUKE.

Biianets MOHATHEM KacaTebHOW K OKPYXHOCTH, MOJIb30BATHCS TEOPEMOM
O NEPHNEHIUKYJSIPHOCTH KacaTelbHOM MW pajanyca, IMPOBEAEHHOTO K TOYKE
KacaHus.

Ilonp30BaTbCAd  MPOCTEHIIMMHM  I€OMETPUYECKMMH  HEPAaBEHCTBAMH,
IIOHUMATh UX MPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE ITOCTPOCHUS € IIOMOIIBIO LUPKYJIS
Y JIMHEUKHU.

8 KkJ1acc

PacniosHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOICTBA TOUKHM MEPECEUEHUSI MEANAH TPEYrOJIbHUKA (LEHTpa
Macc) B pelICHUH 3a/a4.

Brnanerp mNOHATHEM CpENHEW JMHHAM TPEYTOJbHUKA W  TpAallClHH,
IIPUMEHSTh UX CBOWMCTBA IPU PELICHUM reoMeTpruyeckux 3anad. [lomp3oBaThes
Teopemont Paneca U TEOPEMON O MPOIIOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX
JUISL PEIIEHUS TPAKTUYECKUX -33/1a4.

[IpumensaTh  mpu3HakKM  MOAOOMS  TPEYroJIbHUKOB B pEUICHUU
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa s pemieHuss reoOMETpUYECKUX U
npakTUYecKkux 3anad. CTpOUTh MAaTEMATUYECKYI0 MOJENb B MPAKTUYECKUX
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3a7a4ax, CAMOCTOSITEJIBHO JI€JaTh 4YEPTEX M HAXOJIUThb COOTBETCTBYIOILINE
JUTUHBI.

Brnanerp NOHATHSAMHM CHHYCa, KOCHMHYyCa W TaHI€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TPEyroJibHUKA. [10J1630BaThCS 3TUMU MTOHATUSIMU JJIS1 PELLIEHUS
MPAKTUYECKUX 33/1a4.

Boruncnsate  (pa3iauuHbBIMEA - cIOCOOAMM)  IUIOHIAAb TPEYToJbHUKA U
IJIOIAAM  MHOTOYTONBHBIX  (uryp  (mOdb3ysich, rAe  HE0OXOIUMO,
KIbKYJISATOPOM). [I[pUMEHSITh OJTy4YEeHHbIE YMEHHUS B MPAKTUYECKUX 3a]a4ax.

Brnanerh MOHATUSIMH BOMCAHHOTO M ILIEHTPAJIBHOTO YIJja, MCHOJb30BaTh
TEOpPEMBbI O BIHMCAHHBIX YTriax, yriax MEXIy XopJaMH (CEeKyLIIMMH) U YTJje
MEK]ly KacaTeJIbHOW U XOPJI0M NP PEIICHUU T€OMETPUUECKUX 3a]1ay.

Brnanerb MOHATHEM  ONHCAHHOTO  YETBIPEXYTOJbHHUKA,  MPUMEHATH
CBOMCTBA OMKMCAHHOTO YETHIPEXYTOJbHUKA MPU PEIICHUHU 3a/a4.

[IpuMEHSATH OTYyYECHHBIC 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMaTUUECKHE
MOJEIN JId 3ajJady pealbHOW JKW3HU U TPOBOJHUTH COOTBETCTBYIOIIHE
BBIYHCIICHUSI C TMPUMEHEHHUEM TI0JI00MS W TPUTOHOMETPUHU (IOJIB3YSCh, TE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

9 kiace

3HaTh TPUTOHOMETpUUYECKUE (YHKIIMU OCTPHIX YIJIOB, HaXOJIUTh C HUX
MOMOIIBI0 PA3JTUYHBIC AJIEMEHTHI MPSMOYTOJBHOTO TPEYTOJIbHUKA («PEIICHUE
MPSIMOYTOJIHBIX TPEYTOJIBLHUKOBY). Haxomuth (C MOMOINIBIO KaJIbKYJATOPA)
JUTMHBI ¥ YTJIbI JUIsl HETAOJMUYHBIX 3HAYEHUH.

[Tonwp30BaThCs dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM i1 HAXOXKACHUS COOTHOIICHUH MEXKIY
TPUTOHOMETPUYECKUMU BETUYNHAMH.

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHUHYCOB JUISI HaXOXKICHUS
Pa3TUYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIHHUKOBY ), TPUMEHSITh
WX MPH PELICHUH F'€OMETPUUYECKUX 3a]1ay.

Brnanerr mnoHsTHSAMH TpeoOpa3oBaHUsS MOJ00MS, COOTBETCTBEHHBIX
eMeHTOB  Mojo0HbIXx  ¢uryp. Ilomb3oBaTbesi  CBOMCTBaAMH — TOAOOUS
MPOU3BOJIBHBIX (PUTYP, YMETh BBIUYUCIATH JUIMHBI U HAXOJUTh YIJIbl Y TTOJO0HBIX
¢uryp. IlpumeHsTh cBOWCTBa MOAOOMS B MPAKTUYECKUX 3aladax. YMeETb
MPUBOJUTH MPUMEPHI TOJAOOHBIX (GUTYP B OKPYIKAIOIIEM MUPE.

[lonp30BaThCd TEOpEMaMM O TPOU3BEICHHM OTPE3KOB XOpA, O
MPOU3BEACHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCA BEKTOpaMU, TOHUMATh UX TEOMETPUUYECKUN U (HU3UICCKUI

CMBICJI, IPUMEHSATh UX B PEUICHUU T€OMETPUYECKUX U (PU3UYECKUX 3aj1ad.
[IpUMEHSATH CKAJISIPHOE TPOU3BEACHUE BEKTOPOB JIJIs1 HAXOKJICHHS IJIUH U YTJIOB.

[Tonp30BaThCd METOJIOM KOOPJAWMHAT HA IUIOCKOCTH, HPUMEHATH €ro B
pelIeHUH TeOMETPUUYECKUX U MPAKTUYECKUX 3a71a4.

10 knacc

Branets NOHATUAMY TPaBUILHOIO MHOTOYTOJBHUKA, JUTMHBI OKPY>KHOCTH,
JUTUHBI TyTH OKPYKHOCTH U PaJMaHHON MEpbI YIiia, YMETh BBIUYUCIATH IJIOIIA b
Kpyra 1 ero yactei. [I[puMeHsITh oJlydYeHHbIE YMEHHUS B IPAKTUYECKUX 3a]a4ax.
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Haxonuth ocu (MM MEHTPHI) CUMMETPUU (UTYpP, PUMEHSTH JBHKCHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TprMeHSTh MOTyYeHHBIC 3HAHUS Ha MMPAKTUKE — CTPOUTHh MaTEeMaTHICCKHUE
MOJEIN JUIS 3aJad  peajbHOM JKM3HM W TIPOBOJUTH COOTBETCTBYIOIIHE
BBIUUCJICHHUSI C TPUMEHEHHEM IIOJ00MsI W TPUTOHOMETPUYECKHX (YHKITHH
(ToJIB3ySICh, T/I€ HEOOXOAMMO, KAJTbKYJIITOPOM).

[Tonb30BaThCsl TMpHU3HAKAMU PaBEHCTBA TPEYTOJBHHUKOB, HCIIOJIB30BATh
PU3HAKU ¥ CBOHCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB TMPU PEIICHUH 3a/1a4.

[TpoBoaUTH JIOTHYECKHE paccyxaeHus C UCTIOJIb30BaHUEM
T€OMETPHUUECKHUX TEOPEM.

[Tonp30BaThCS MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYTOJHLHHUKOB,
CBOMCTBOM  MEAHWAHBI, TNPOBEIEHHOW K THIOTEHY3¢ MPSMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Onpenensaty MapauIeIbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOPbIE
o0paszyeT ¢ HUMH CEKyIlas.

Pemate 3aaun Ha KieTyaToi Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOAWTHh YUCIOBBbICE U OyKBEHHbIC 3HAYCHUS
yIJIOB B TEOMETPUYECKHX 3aJa4aX C HCIOJIb30BAaHUEM CYMMBbl YIJIOB
TPEYTOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30oBaHHBIX IMPH
MEePECCUCHUH JIBYX NapaJJIeIbHBIX MPSMBIX CeKyled. Permarth mpakTuyeckue
3aJlayu Ha HaAXOXJICHUE YTJIOB.

Brnanets moHATHEM cpemHeW JIMHUM TPEYTOJbHUKA U Tpamelu,
MPUMEHSTH UX CBOMCTBA MPHU PEIICHUH TEOMETPUUYECKHX 3a]1a4.

[IpumeHATh  TpU3HAKK  MOAOOWS  TPEYTOJbHUKOB B  PEHICHUH
Te€OMETPUUYECKUX 3a/1a4.

[Tonb3oBaTecss Teopemoi Iludaropa s pemieHuss reOMETPUYECKUX U
MPAKTUYECKUX 3a]1a4.

Brnanets mnoOHSATHSMU CHHYCA, KOCHMHyCa W TaHT€HCa OCTPOTO yria
MPSIMOYTOJILHOTO TPEYTOJIbHUKA. [10J1630BaThCSl S TUMU TTOHATUSIMU TS PEIICHUS
MPAKTUYECKUX 3a]1a4.

Boruucnsate  (pa3nuuHbIME - cIOCO0aMM)  IUIONIA[b TPEYroJbHUKA U
MU0  MHOTOYTONbHBIX  (uryp  (monb3ysick, TA€  HEOOXOIUMO,
KaJIbKYJIATOpOM). [[pUMEHSTH TIOJTydeHHBIC YMEHHS B MPAKTUYECKUX 3aa9ax.

Brnagers MOHATHSAMH BIHCAHHOTO W IICHTPAJLHOTO YTJIa, HCIOJIB30BaTh
TEOPEMBI O BIIUCAHHBIX yTJIaX.

[Tonb30BaThCs dbopmynamu TIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPHYCCKUM TOXKICCTBOM JUII HAXOXKICHUS COOTHOIICHUH MEXITy
TPUTOHOMETPHUCCKIUMHU BETUIHHAMH.

Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JJISi HaXOXKICHHS
Pa3TUYHBIX JIEMEHTOB TPEYTOIBHUKA («PEIICHHE TPEYTOJIbHUKOBY ), MPUMEHSTh
WX MPU PEIICHUHU TEOMETPUUYECKHX 3a/1a4.
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TemaTnueckoe nJiaHMpoBaHue yuye6Horo kypca

(ITO TOJJAM OBYUEHU )

7 kjiacc (He MeHee 68 1)

Ha3Banmue
pasnesa (TemMbl)
Kypca (4uci10

OcHoBHoOe coepkaHue

OcHOBHbBIE BU/BI J1€ATCIBHOCTH oﬁyqamumxca

N3mepenue
reoMeTpH4YecKuX

BCJIUYHNH

(14 v)

YTJIIBL.
Pabota c MIPOCTENIIUMHU
YepTEKAMH.

N3mepenne JIMHEWHBIX u
YIJIOBBIX

BCJIIMYMH, BBIYHUCJICHHUEC OTPC3KOB
n

YTJIOB.

[lepumerp u muomaab ¢uryp,
COCTaBJIEHHBIX u3
IPSMOYTOJIbHUKOB

4acoB)
[Ipocreiiime [Ipocreitmue  reomerpudeckre [@OpPMYJIMPOBATHL OCHOBHBIC ITOHATHUS U ONPEICIICHMUS.
OOBEKTHI: TOYKH, MpsIMbIE,
reoMeTpu4ecKue Pacno3HaBaTh M3y4yeHHbIE T'€OMETPUUYECKUE (PUTYpbl, ONpeAeassTh X B3aUMHOE
Jy4d WU YIJIbl, MHOTI'OYTOJbHUK, )
pacrojoKeHUe, BBIMOJHATH YEepTEX MO YCIOBUIO 3afaud (IIpM  HaJIUYUU
JOMaHasl.
urypbi
BO3MOXKHOCTH).
1 X CBOICTBA. CMexHBIE W BEpPTUKAIbHBIC

I[IpoBoauTh MpOCTEHIIME MOCTPOCHHUS C TOMOIIBIO IUPKYJS U JMHEUKH (Tpu
HaJTUYUH BO3MOXKHOCTH).

I/I3MepﬂTb J'II/IHGfIHI)IG nu er'IOBI)IC BCJIMYHNHBI FGOMCTpI/I‘IeCKI/IX nu HpaKTI/I‘ICCKI/IX
00BEKTOB.

OnpenensiTb «Ha IJ1a3» pa3Mepbl peanbHbIX 00BEKTOB, MPOBOAUTH IPyOyIO OLIEHKY
UX Pa3MEpOB.

Pemathb 3ala4i Ha BBIYUCIICHHUE JJIMH OTPE3KOB U BEJINMYWH YTJIOB.
Pemarn 3aa41 Ha B3aUMHOC paCIIOJIOKCHUC TCOMCTPHUICCKUX (I)I/Il“yp

HpOBOIlI/ITb KJ'IaCCI/I(I)I/IKaL[I/IIO YTJI0OB, BBIYHCIATDH JINHEMHbBIE u

BCJIMYMHEI, TIPOBOAUTD HCO6XOIII/IMBIC JAOKa3aTCIIbHBIC PACCYIKIACHUS.

YTJIOBBIC

3HAKOMMTBCS C HCTOPHEH Pa3BUTUS TEOMETPUN
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TpeyrojbHuku

(22 v)

[TonsTue 0 paBHBIX
TPEYTrOJIbHUKAX M IIEPBUYHBIC
[IPEICTaBICHUA O  PpaBHBIX

(xoHTpYy3HTHBIX) (urypax. Tpu

[IpU3HaKa paBeHCTBa
TPEYTOJbHUKOB.
[Ipu3Haku paBeHCTBa
[IPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB. CaoiicTBO
Mea1aHbl IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.
PaBHOOEIpEHHBIC "
PaBHOCTOPOHHUE TPEYTOJIbHUKH.
[Ipu3naku u CBOICTBa
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
[IpotuB  OojbiIel  CTOPOHBI

TPEYroJbHUKA JEXKHUT OONbIINI
yroi. IIpocreimme HepaBeHCTBA

B reoMmerpuu. HepaBeHCTBO
TPEYrOoJIbHUKA. HepasenctBo
JIOMaHOM.

[IpsAMOYTONBHBIN TPEYTOJIBHUK C
yriaom B 30°.

[IepBbIe MTOHATUSA 0

J0Ka3aTeJIbCTBax B TCOMCTPUHU

Pacno3HaBaTh mapsl paBHBIX TPEYrOJHHMKOB HAa TOTOBBIX 4YepTexkax (C yKazaHUEM

[IPU3HAKOB).
BbIBOoAUTL  clenCTBUS  (PAaBEHCTB  COOTBETCTBYIOIIMX  3JEMEHTOB) M3  PAaBEHCTB
TPEYTOJIbHUKOB.

@opMyJIMpPOBATh OIPEACICHUS: OCTPOYTOJIBHOTO, TYMOYTOJBbHOIO, MPSMOYTOJIBHOIO,
paBHOOGAPEHHOTO, PABHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIHAHBI
TPEYTrOJIbHUKA; CEPEAMHHOTO EPICHANKYIISIpa OTPE3Ka; IEpUMETpa TPEyroabHUKA.

®opMyJIMPOBAThH CBOICTBA U MPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA.

Crpoutp ueprexxu (IIpU HAIMYUU BO3MOXKHOCTH), peliaTh 3aJa4M C IOMOUIbIO
HAXO0X/IEHNS PaBHBIX TPEYTOJbHUKOB.

[IpuMeHATH IPU3HAKK PAaBEHCTBA PSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 33/1a4ax.
Hcnoab3oBaTh HU(POBBIE pECYpPCHI AJS HCCAE0BAHUS CBOWCTB M3y4aeMbIX GUTYD.

3HAKOMHTBCS C HCTOPHEH Pa3BUTUS T€OMETPUN
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[MapaJieJbHbIE [MapannensHple  mpsmble, ux (@OpPMYJHPOBATH MOHSATHE [APAUICTBHBIX MIPSIMBIX, HAXOAHTH IPAKTHYCCKUE IPHMEPBL.
npsMble,  cymma [cBoMcTBa, [laTeIli  moctysar .
M3yuaTh CBOICTBAa yIJIOB, OOpPa30BaHHBIX MPU MEPECEYECHHH MAPAUICIBHBIX TPSIMBIX
yIJ10B EBximupa. Hakpecr nexamue, .
CEKYILCH.
TPEeyroJibHUKa COOTBETCTBEHHBIC u
(14 v) OAHOCTOPOHHHE YUIBL [TpoBoaUTH /0KA3aTeIbCTBA TAPAUICIBHOCTH JBYX IPSIMBIX C IOMOIIBIO YIJIOB,
(06pasoBanmbie IPH |oGpa3oBaHHBIX MPH MEPECEUYEHUH ITUX TPIMBIX TPEThEH NPIMON. BBIYHCIATH CymMMy
TiepeceaeHn TTapajCIbHbIX  \vr1op TpeyronsHIKA X MHOTOYTONBHHKA.
MPSIMBIX CEKYILEH).
HaxoauTh 4KCciIOBbie ¥ OYKBEHHbIE 3HAYEHHS YITIOB B TEOMETPUUECKUX 3ajauax C
1Ipn3Hak TApaICILHOCTH |y erionp30BaHMEM TEOPEM O CyMME YTIIOB TPEYTOIbHUKA U MHOTOYTOMbHHKA.
OpSIMBIX ~ 4Yepe3  PaBEHCTBO
paCCTOSIHI/If/'I OT TOYEK OJHOU 3HaKOMI/ITbCﬂCHCTOpI/IeI7I Pa3BUTHUSA TCOMETPUH
MPSMOM 10 BTOPOH MIPSIMOM.
CyMmMa yTioB TpeyroyibHUKa U
MHOTOYTOJIbHHKA.
BHelHue yriisl TpEyroibHuKa
OKpYKHOCTD u |OKpYKHOCTb, XOPJIBI U |[@opMyIMpPOBATHL ONpeNdeJeHHsl: OKPYXXHOCTH, XOpJbl, JHaMeTpa M KacaTeJbHOM K
KpYT. JIHaMETPBI, 170¢ CBOWCTBA. |OKPY)KHOCTH.
KacarenbHass K  OKPY’KHOCTH. .
['eomeTpUUecKHe OKpY/KHOCTS, BIHCAHHAT B YTON M3yuaTh WX CBOWCTBA, MNPH3HAKH, CTPOMTH YePTEK(MPU HAIUYHHA BO3MOKHOCTH).
, .
NOCTPOEHHUS Monsmie o TMT, npuveHerne B HccienoBaTh, B TOM YKCIIE HCMOJAb3Ysl HH(POBBIE peCypehbl: OKPYKHOCTh, BIMCAHHYIO B
2 (v
TOJI; IIEHTP OKPY>KHOCTH, BIMCAHHOW B yIOJI; PABEHCTBO OTPE3KOB KacaTeNIbHBIX.
(14 1) 3aJa4dax. buccekrpuca p [HOT HEHIP OkpYy ’ yroi. p P
CCPEIMHHBIN  NCPICHIHUKYAP P enosib3oBaTth Meroq I'MT st J0Ka3aTeNbCTBA TEOPEM O IMEPECEUCHUH OMCCEKTPHC
KaK — ICOMCTPUICCKUC  MECTA \yryjop TpeyroibHUKA W CEPEJMHHBIX TEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJbHHKA C
TOYEK.

OKpyXHOCTb, OMHUCaHHAsl OKOJIO
TpeyrojibHUKa. BrnucanHas B

TPEYTOJIbHUK OKPY’KHOCTb.

nomolbsio [ MT.

OBjaeBaTh NOHATHSIMM BIIMCAaHHOM M ONMCAaHHOM OKPYKHOCTEW TpPEYroJIbHHKA,
HAXOAMTh LIEHTPBI ITUX OKPYKHOCTEN.

PemiaTh OCHOBHEIE 3aJa4d Ha IOCTPOCHHE. yIja, PAaBHOIO0 MOAHHOMY, CCPECAMHHOIO
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[Ipocreiimue 3a71a4u Ha

[EPIEHINKYJIsSIpa JAaHHOIO OTpe3Ka; NpsSMOM, NPOXOASIIEH 4Yepe3 MaHHYI0 TOYKy H

[IOCTPOCHUE MEPIICHANKYIAPHONH JTaHHOW TNPSIMON; OMCCEKTPUCHI TAHHOTO YIJIA; TPEYTrOJbHUKOB IO
PAa3JIMYHBIM 3JICMCHTAM.
3HAKOMHUTBLCH C MCTOPHUEN PA3BUTUS T€OMETPUM
I[loBTOpEHUE, [loBTOpEHHE U 00o00mienue Pemarp 3aa4M Ha MMOBTOPEHUE, MIUTIOCTPUPYIOUINE CBSA3U MEXKIY Pa3IMYHBIMU YaCTSIMU
00o01meHue OCHOBHBIX IIOHATHH U METOJOB  [Kypca
Kypca
3HAHMI
7 Kjlacca
(4 9)
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8 kJ1acc (He MeHee 68 u)

Ha3Banue pa3nena
(Tembl) Kypca
(4mncy10 YacoB)

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTH oﬁyqaloumxca

YeTbIpEéXyrobHH-
KH

(12 u)

[TapannenorpamMm, ero Npu3Haku

U cBoicTBa. YacTHble cCiyyau

napajieIorpaMMOB
(IpAMOYTOJILHUK, pomo,
KBaJpaT), UX TMpPHU3HAKK U

cBoiictBa. Tpaneuus. PaBHoOokast
U NIPSIMOYTOJIbHAS TPAIIECIUH.

VaBoenue MEIUAHEL.

IleHTpanbHas CUMMETpUs

MN300paxkaTh M HAXOAMTb Ha 4YepTekaxX 4YETHIPEXYTOJIBHUKM pa3HbIX BUAOB M HX
SJIEMEHTHI.

@opMy.IUPOBATH ONpeAesIeHUsI: apajuieorpaMma, MpsIMOyTOJIbHUKA, poM0Oa, KBaapaTa,
Tparnennu, paBHOOOKOH Tpaneuu, NpsiMOyroIbHON Tparnenuu.

I[OKa3blBaTb H HMCIHOJb30BaTh MPH PeEIICHHMM 3ada4 IIPpU3HAKU U CBOMCTBA:

rapajuiesiorpaMma, npsIMOyrojbHUKa, poMOa, KBajpara, Tpaleluuy, paBHOOOKON Tparneuuy,
[IPSIMOYTOJIbHON Tpareuuu.

HpI/IMeHﬂTb METO/I YABOCHHA MCAMAaHbI TPCYTOJIbHUKA.
N cnmoab30BaTh I_II/I(i)pOBLIe pPeCypChI JIA UCCIIEAOBAHU A CBOICTB HU3Yy4aCMbIX (1)I/Il“yp

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS F€OMETPUU

Teopema Paseca
U  TeopeMa 0
MPONOPUNOHAIBH
bIX oTpe3Kax,
MoA00HbIE

TpeyroJbHUKH

(15 v)

Teopema @aneca u Teopema o
MPONOPIIMOHATBHBIX OTPE3KAX.

CpenHsiss JMHHUS TpPEYroJIbHUKA.
Tpaneuus, e€ cpeaHss JIUHUS.

[IponopuroHanbHbIE
[HOCTPOCHHE

OTpPE3KH,
4eTBEPTOTO
[IPONOPLIMOHATIBHOTO OTPE3KA.

CBolicTBa  LIEHTpa  Macc B

TPEYrOJIbHUKE.

IIpoBoANTL MOCTPOEHUSI C NMOMOUIBIO LUPKYJIS U JUHEMKU C MCIOJIb30BAaHUE TEOPEMBI
Qanmeca W TEOpEMBl O  IPONOPLUOHAIBHBIX CTPONTHL  YETBEPTHIN
PONOPIMOHATIBHBIN OTPE30K (MPH HATUYMH BO3MOYXKHOCTH).

OTpe3Kax,

HpOBOIlI/ITb A0Ka3aTeJbCTBO TOro, 4YT0 MEIWAHbl TPEYTOJbHUKA IIEPECCKAIOTCA B OJHOM
TOYKEC, 1 HAXOAUTDb CBA3b C HCHTPOM MacC, HAXOAUTH OTHOIICHUE, B KOTOPOM MCIMAHBI
JIESATCS TOYKOM HX Mepe CCUCHUs.

Haxozme H0}106HI)IG TPECYTrOJIbHUKN Ha T'OTOBBIX qepTexKax C YKazaHuem

COOTBCTCTBYIOIIMX ITPU3HAKOB 1'[0)1061/15{.

Pemathb 3aJavdM Ha HO)IO6HI)IC TPEYTOJbHUKH C TIOMOIIBIO CaMOCTOATCIBHOI'O ITIOCTPOCHU A
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[lonoOHBIE TpeyrodbHUKH. Tpu
[pU3HaKa noaoous
TPEYroJIbHUKOB.  IIpakTuyeckoe
[IPUMCHCHHE

yepTexel (Mpy HATUYUU BO3MOXHOCTH ) U HAX0K/I€HUS TTOJJOOHBIX TPEYTOJIbHUKOB.
[IpoBoaUTH 10KA3aTEILCTBA C UCIIOIH30BAHNEM IIPU3HAKOB MO00US.

Jloka3pIBaTh TpU [IPU3HAKA 000U TPEYTOJIbHUKOB.

[IpuMeHSITH NOJTy4YeHHbIE 3HAHUSI TPU PEILICHUU T€OMETPUUECKHUX U MPAKTUYECKUX 3a]1a4.

3HAKOMHUTBLCH C MCTOPHUEN PAa3BUTUS T€OMETPUM

IL1omans.
Haxoxnenue
nJIomaae
TPEYIrOJbHUKOB H
MHOT0YT0JIbHBIX
¢uryp. ILnomanu
MOA00OHBIX uryp

(14 v)

[lonsatne 00 oOwmell Teopuu
TUIOIIIA/IH.

DopmyJibl JUTS TUIOIIAIA
TpEyroJIbHUKA,
napauienorpamma. OTHOLLIEHUE
[UIOIIAZIEH  TPEYTrOJIBHUKOB C
OOIIMM OCHOBaHUEM WU 001IIeH
BBICOTOM.

Brraucnenue Iomaaeu
CIIOKHBIX ¢buryp qyepes
pazOueHne  HAa  4YacTH |
TOCTPOECHHUE.

[Tnomanu ¢uryp Ha KieT4yaroit
Oymare.

[Tnomanu 1OMOOHBIX  UTYD.
Briaucienue IJIOIIAIEH.

OBiageBaTh NePBUYHBIMHU TPeJCTaBJeHUsIMU 00 o0miel Teopuu Iuiomanu (Mepsl),
¢dopmyMpoBaTh CBOMCTBA IUIOLIAIN, BBIACHATh MX HArJISAIHBIA CMBICIL.

BoiBoauTh (HhOpMyITBI TUTOMIAAN MTAPAIIIEIOTpaMMa, TPEYTOJIbHHKA, TPANEIH U3 (OPMYJIBI
[JI011a/I1 IPSIMOYTOJIbHUKA (KBajpaTa).

BuiBOIUTDH (I)OpMYJ'H:;I rjiomanan BBIITYKJIIOTO IIeT]i;IpéX YTOJIbHUKA YC€PE3 AUATOHAIN U YTI'OJI
MCXKY HUMU.

Haxomuth momann ¢uryp, n300pak€HHBIX Ha KieTyaTod Oymare, HCIOJb30BaTh
pa30ueHne Ha 4acTu U IOCTPOEHUE (MpU HAIMYMH BO3ZMOKHOCTH).

Pa30upaTs mnpuMepbl MCIOJIb30BaHUS BCIOMOTATEIbHOW IUIOIIAAA JUISl PEIICHUA
reOMETPUYECKUX 3a]1ay.

HaxoauTth miomaau mogo0HbIX Guryp.
BoIuncasTh TUIOMIAIN Pa3IUIHBIX MHOTOYTOJBHBIX QUTYD.

Pematn 3a/1a4YM Ha 1iomaab € MPaKTUYICCKUM COACPIKAHUEM
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3anaun c MIPAaKTUYECKUM
cogep:kanueM. Penienue 3anad ¢
[TOMOLIbIO METOAA

BCIIOMOIaTeIbHOM Iomaaun

Teopema
ITudgaropa
HELENE]
TPUTOHOMETPUH

(10 v)

Hu

Teopema [Tudaropa, ed
7I0Ka3aTelbCTBO W IPUMCHEHHE.

O6parnas Teopema [lTudaropa.

Ornpenenenue
TPUTOHOMETPUUECKUX  (DYHKIIMH
0CTPOTO yria,
TPUTOHOMETPHUYECKHUE

COOTHOLIEHUSI B IMPSIMOYTOJIbHOM
TPEYTOJIbHUKE. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO.
CooTHoIIEHNsT MEXAY CTOPOHAMU
B IIPSIMOYTOJIBHBIX
TPEYTOJIbHUKAX C yriaamu B 45° u

45°;30° u 60°

Jloka3zbiBaTh Teopemy [ludaropa, ucnoab3oBaTh €€ B IPaKTUUECKUX BBIYUCICHUSAX.

®opmMyJIMpoOBaTh  ONpeelCHUs
MPOBEPSATH UX KOPPEKTHOCTb.

TPUTOHOMETPUUYECKUX  (QYHKUMH OCTporo yria,

BLIBOIII/ITL TPUTOHOMECTPUUCCKHUEC COOTHOIICHM S B IPSAMOYTOJIbHOM TPCYT'OJIbHUKE.

MccnenoBaTh COOTHOIICHUS MEKAY CTOPOHAMH B TMPSAMOYTOJBHBIX TPEYTOJbHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

Hcnoab30BaTh (HOpMYIIbl IPUBEACHUS M OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO IS
HAaXO0XJIEHNUS COOTHOIIEHUH MEXIy TPUTOHOMETPUUECKMMH (QYHKIUSAMH DPAa3IUYHBIX
OCTPBIX YIJIOB.

IIpuMeHSATH [TOTyYEHHBIE 3HAaHUS U YMEHUS PU PEIICHUH TPAKTHYECKUX 33]1a4.

3HAKOMMTBCS € MCTOPHUEN Pa3BUTHUS T€OMETPUU
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YTIJIbI
OKPY’KHOCTH.
Bnucannrnie

U OIIMCAHHBbIEC

YCTbIPEXYTOJIbHU-
KH.

KacareanHbIe

K OKPY’KHOCTH.

BrnucanHble M IEHTpalbHbIE
YTJIBL,

Yroja MEXKIy KacaTellbHOW |
XOPJIOH.

Yriuel  MeXAy ~— XOpaaMu U
CEKYLIUMU.

Brniucanueie u ONKMCAHHBIE

YETBIPEXYTOJIBHUKH, UX IIPU3HAKU
n cBoiicTBa. [IpuMeHeHHMe HTHX

®opMyJIMPOBAaTh OCHOBHBIE OIPEAEICHUS, CBA3aHHBIE C yriaMH B Kpyre (BIHMCAaHHBIN
YToJ1, LEHTPAIbHbBIN Yrod).

HaxoauTh BIIMCaHHBIE YTIIbl, ONUPAOIINECA HA OJHY AYTY, BBIYHCJIATH YIJIBI C IOMOIIBIO
TEOPEMBI O BIIMCAHHBIX YIVIAX, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJILHUKE, TEOPEMBI O
LIEHTPAJIbHOM YIJIE.

I/ICCJICIIOBaTb, B TOM YHCI€C C IIOMOLIbIO L[I/I(prBBIX PECYPCOB, BIIMCAHHBIC U

OITMCAaHHBIC ‘ICTBIpéXYFOJIBHI/IKI/I, BbIBOJAUTDb UX CBOMCTBA U IIPHU3HAKH.

Hcnmoan30BaTh dTH CBOMCTBA U IIPHU3HAKHU IIPU pCIICHUU 3aaa4

Kacanue CBOICTB
OKPYKHOCTel
[IPY PELICHUH TEOMETPUYECKHUX
(13 t[) 3a1a4.
B3anMHOE pacrnosoxkeHue IByx
OKPY’KHOCTEH. Kacanue
OKPYKHOCTEN
IToBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHATHH (PemaTh 3a5a4M Ha OBTOPEHHE, WIIIIOCTPUPYIOIINE CBSI3U MEXY Pa3IMUYHBIMH YacTSIMHU

00001IIeH e 3HAHNI

(4 4)

17§
METOIOB KypcoB 7/ U 8 KIaccos,

0000111eHNE 3HAHUN

Kypca
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9 kJacc (He MeHee 68 u)

Ha3zpanue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTHA oﬁyqaloumxca

4acoB)
Tpuronomerpusi. [[lonatue  cuHyca, KocuHyca,POpMyJMpoOBaTH ONpefeJleHus  TPUTOHOMETPUUYECKUX (PYHKLUI TYIBIX U IMPSIMbIX
TaHreHCa OCTPOro yria, (GOpMyJIblyIJIOB.
Cunyc, KOCHHYC,

TaHreHc yrios ot 0

I[IPUBCACHUA.

HaxoauTh cuHYyC, KOCUHYC, TAHT'€HC YIJIOB TPEYI'OJbHUKA 110 TaOJIMLaM U Yepe3

no 180 rpaaycoB.OnpeseneHue COOTHOILICHUSI CTOPOH B TPEYTOJIbHUKE.
dopmyJabl TPUTOHOMETPHUECKUX )
L HMcnoab3oBaTh GOpMyIibl IPUBEIACHHS Uil BBIYMCICHHS TPUTOHOMETPUUYESCKUX (YHKIHI
¢ynkuuit yrmos ot 0° mo 180°. |TymbIxX yriios.
(16 v)
Pemenue HaxoxaeHue [UIMH CTOPOH W |BBIBOAUTH TEOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (C PaiyCOM ONMCAHHOW OKPYKHOCTH).
TPEYroJIbHUKOB.  [BSJIMYUH yIJIOB TPEYTOJIBHUKOB.
Teopembi HaxoauTh cuHyc, KOCHHYC, TAHT€HC YTJIOB TPEYTOJIbHUKA U CTOPOHBI TPEYTOJbHUKA Yepes3
KocuHyc W cHHYC IpsSIMOTo U TPUTOHOMETpHUYECKUE (PYHKIIMU YTIIOB.
KOCHHYCOB 7 y yeup p p pyHKum Yy
TYIIOT'O yria. Teopema 5
CHHYCOB. ; Pemiath TPeyroJibHHUK, WCIOJB3Ys OMPEICIICHNS] TPUTOHOMETPHIECKUX (PYHKIIUI OCTPOTO
KOCHHYCOB(00001IEHHA)
TJIa, TEOPEMY CHHYCOB M KOCHHYCOB.
(14 ) TeopeMa CHHYCOB (C pajnycoM Y114, TCOpeMy CHHY Y

OTIMCAaHHOW OKPYHOCTH).

Dopmyna IUIOIIAIN
TpEeyroJbHUKA yepe3 JIBC
CTOPOHBI M YTOJ MEXIy HHUMHU.

IUIOIIAIN
yepes

Dopmya
YETBIPEXYTOJIbHUKA €ero

JAUuaroHajliv U yroja MEXay HUMHU.

PemaTth HecTaHZapTHBIE NIPAKTUYECKUE 3a7a4l, CBOAAILIMECS K HAXOXACHHUIO Pa3IMYHbIX
HJIEMEHTOB TPEyTOJIbHUKA
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[IpakTrueckoe [IPUMEHEHUE
JTOKa3aHHBIX TEOPEM
IIpeodopaszoBanue [[lonstue o  npeobpazoBanunOCBaMBATh MOHSATHE IPEOOPa3OBaHMs MOAOOUS.
moao0us. moxo0us. .
HccaenoBarh OTHOLICHHWE JMHEHHBIX 3JIEMEHTOB (UIYp Mpu IpeoOpa3oBaHUM MOJOOMS.
(8 u) CoOTBETCTBEHHBIE snemeHThHaxoanTh npumeps! 10J00Hs B OKpY’Karollel 1eHCTBUTEIbHOCTH.
Mo100HBIX Uryp.
Pemate reomMerpuyeckue 3aJaud M 3aJa4d U3 PEAJbHOM JKU3HM C HMCIIOJIIB30BAaHUEM
[PU3HAKOB MOJJOOHBIX TPEYTOJIbHUKOB.
MeTtpuyeckue Teopema 0 IIPOU3BENECHNN [BBIBOAUTH METPUUECKHE COOTHOLIEHUS MEKIY OTPE3KAMM XOPJ, CEKYIIUX U KacaTeJIbHBIX
COOTHOIIIEHUS B |OTPE3KOB  XOpJ, TEOpeMa O |C UCIOJIb30BAaHUEM BIUCAHHBIX YIJIOB U MOJOOHBIX TPEyrOJIbHHUKOB.
OKPY’KHOCTH. [IPOU3BEAECHUN OTPE3KOB .
Hcnonb30BaTh TEOPEMBI O IPOU3BENEHUU OTPE3KOB CEKYIMX, O KBaJApaTe KacaTEIbHON
CeKyIllUX, TeOpeMa O KBajapaTe .
(8 u) [P PELICHNN 3a]a4, IOCTPOCHNUN YEPTEKEN HA MPAKTUYECKUX 3aHATHUAX

kacareqbHOW. [IpuMeHeHne B

PCHICHUU I'COMCTPUICCKHUX 3aJiaYd

BekTopsi (12 41)

Onpenenenne BEKTOPOB,
CJIO)KEHHE U PA3HOCTb BEKTOPOB,

YMHOKCHHEC BCKTOPAa HA YUCJIO.

@u3NYEeCKUl U TeOMETPUUYECKHI
CMBICJI BEKTOPOB.

Hcnonb30BaTh BEKTOPHI KaK HAIlPaBJICHHbBIE OTPE3KH, MCCJIeI0BAaTh I€OMETPHUYECKHM
(mepemerienue) 1 GU3NUYECKHil (CUIa) CMBICIBI BEKTOPOB.

3HaTh OnpeejeHUsl CyMMBl W Pa3sHOCTH BEKTOpPOB, YMHOXKEHMS BEKTOpa Ha YHCIIO,
HCCJIe0BATH TEOMETPUYECKUN U PU3NYECKHUIT CMBICIIBI TUX ONepaIuil.

Pemathb TCOMETPHUYCCKUC 3ala4U C UCIIOJIb30BAHUCM BCKTOPOB.

PaznokeHue BekTOpa MO ABYM
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HEKOJIJIMHEAPHBIM BEKTOpaM.

Koopaunats! BekTopa.

CkansipHoe IIPOU3BEICHHE
BCKTOPOB, Cro IMPUMCHCHUC JIA

HaXO0KICHHWA JJJIMH U YIJIOB.

Pemenue 3a7ay ¢ IIOMOIIBIO

BCKTOPOB.

IS
peleHnsT 3a7a4 KUHEMATHUKH |
Meton

[IpuMeHeHHEe  BEKTOpPOB

MEXaHUKHU. KOOpAMHAT
[PU PEIICHHH TE€OMETPHUYECCKUX
3a/1a4.

M cnonb30BaHue MECTOAa

KOOpAUHAT B MPaKTUICCKUX

3agadax

PackiaabIBaTh BEKTOP 110 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

Hcnob30BaTh CKaIspHOE MMPOU3BEICHUE BEKTOPOB, BHIBOJAMTH €r0 OCHOBHBIE CBOMCTBA.
BuIuuciasaTs cymMMy, pa3HOCTb U CKAJIIPHOE NMPOU3BEICHUE BEKTOPOB B KOOPIUHATAX.
[IpuMeHATH CKAIIPHOE MPOU3BEICHHUE ISl HAXOXKACHUS JUIUH U YTJIOB.

Hcnonb3oBaTh CBOMCTBA YIVIOBOTO KO3 @uIMeHTa NpsIMON MpU PELICHUH 3a/1ad, JUIs
oIpeieNICHUs PACIOJIOKEHUS MTPSIMOH.

HpI/IMeHﬂTb KOOPpAUHATHI IIpU PCHICHUH I'COMCTPUUCCKUX U ITPAKTHUYCCKHUX 3aaad, HJIA
IIOCTPOCHUA MAaTCMATHUYCCKUX MoJieNnen pCaIbHbIX 3a/1a4 (((MCTOI[ KOOp,Z[I/IHaT))).

[los1b30BaTHLCSI 17151 TOCTPOCHUS U HCCIIE0BaHUN [TU(PPOBBIMHU PECYPCAMH.

3HAKOMHTBCS ¢ MICTOPUEH Pa3BUTHS FEOMETPUU

IloBTOpEHME,
00001ICHHE,
cHCTeMaTH3alusl
3HAHMIT?

(10 v)

HOBTOpeHI/Ie OCHOBHBIX ITOHSTHH

u  MeTogoB  kypco  7—10
KJ1aCCOB, 0000111eHNE 51
CHCTEeMAaTH3alHs 3HAHWH.
[Ipocreliine  reoMeTpuyecKue
¢urypsl W WX  CBOICTBa.
M3mepenue r€OMETPUYECKHUX
BCJIMYHH.

TpeyroapHUKH.
[TapannensHble u

MEePIECHIUKYIISIPHBIE TPSIMBIE.

OnepupoBaTh NOHATHSAMHU:  QUrypa,
PaBHOOEPEHHBII W PaBHOCTOPOHHUN TPEYrOJIbHUKH,

TOYKa, MpsMas, yroil, MHOIOYTOJbHHUK,
PSIMOYTOJIBHBIN  TPEYTOJHHHK,
Me/MaHa, OMCCEKTpUCa U BBICOTA TPEYrojbHHUKA, apalljieorpaMM, poMO, MpsIMOYTOJIbHHUK,
paBeHCTBO U mopobue uryp,

TPCYT'OJIbHUKOB,; MApaJIJICJIbHOCTD U ICPIICHAUKYIIAPHOCTD MPAMBIX, YT'OJI MCXKAY ITPAMBIMU,

KBaJApar, Tparenud; OKpPYKHOCTb, KacCaTClIbHas;
CUMMCTpPUA OTHOCUTCIIBHO TOYKHU U HpHMOﬁ; AJInHa, paCCTOAHUC, BEJIMYHHA yIJIa, IJI0MAaAb,

[epUMETP.

Hcnosab3oBath popMyJibl: IepuMeTpa U IJIOMAINM MHOTOYTOJIBHUKOB, JUTMHBI OKPY>KHOCTH
1 TUIOIIAIU Kpyra, o0bEMa MpsIMOYTOIbHOTO Napasuieenunesia.

OﬂepI/IPOBaTb NMOHATHAMM: MIPAMOYTOJIbHAA CUCTEMA KOOPAWHAT, BEKTOP, UCIOJILB30BaTh
OTU IOHATUA I NPCACTABJICHUA IOAaHHBIX W PCIICHHA 3aJad, B TOM YHCIIC M3 APYIuUX

89




OKpY>KHOCTb u KpyT. |y4eOHBIX IPEIMETOB.
[‘eomeTpuyeckue  MOCTPOCHUSI.

Pemrate 3a1a4M Ha NOBTOPEHUE OCHOBHBIX IOHSTHH, WLIIOCTPALUIO CBSA3EU MEXIY
VY riel B OKPYKHOCTH.

BrycaHHBIE u OIMCAHHEIE Pa3JIMIHbIMU YaCTsIMHU KypcCa.

OKPY’KHOCTH MHOTOYTOJIBHHKOB. B iGupaTh MeTOX IS PEIICHKS 3a1a4H.
[Ipsimas 51 OKPYKHOCTb.

YeThIpEXYTONBHUKN. BricanHble PemaThb 3a1a4 13 IIOBCESIHEBHOM KU3HU
J51 OITMCAaHHBIC
YEeTHIPEXYTOJIbHUKHU.

Teopema Iludaropa u nHauama
TPUTOHOMETPHUH. Pemenue
OOLIHX TPEYTOJIbHUKOB.

HpaBI/IHLHHe MHOT'OYT'OJIbHUKH.

[IpeoOpazoBanus ILIOCKOCTH.
J[BrOKEHUS. [TonoGwue.
Cummerpus.

[Imomians. Brruncnenue

roraneii. [hnomanyu moaoOHBIX
dburyp.

I[eKapTOBBI KOOpAWHATBI Ha
ITJIOCKOCTH.

BeKkTopbl Ha MIIOCKOCTH

2 371ech NPEICTABICHB! AIEMEHTHI COJEPKAHMS Kypca, M3ydaBIIHecss B 5—8 Kiaccax M TpeOyIoIne MOBTOPEHHs, 0OOOIIEHHS M CHCTEMATH3aIHHL.
OO0pararbest K TOMY MaTeprally MOXKHO B BHJIE aKIIEHTa Ha 3aBEPIIAOIIEM dTare U3y4eHus Kypca 9 Kiiacca WK pacipeAesisaTh [0 COOTBETCTB yIOIINM
TEMaTUYECKHUM pa3jiesiaM, U3y4aeMbIM B TEUCHHE YIEOHOTO ro/ia.
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10 kJacc (He MeHee 68 4)

Ha3zpanue
pa3naesia (TeMbl)

Kypca (4ucJjio
4ac0B)

OcHoBHoOe coepkaHue

OcHOBHbBIE BHU/BI 1€ATCIBHOCTH oﬁyqalonmxca

JlekapToBBI
KOOPIAMHATBI
MJIOCKOCTH

Ha

(16 v)

HeKapTOBBI KOOpAUHATbl TOYECK
Ha IIJIOCKOCTH.

YpaBHeHHE TPSAMOW. YTIJIOBOU
Kod(puImeHT,

mapaujiCJIbHbIC

TAHI'CHC  yIJla

HAaKJIOHA, n

TICPIICHAUKYJIAPHBIC ITPAMBIC.

YpaBHEeHHE OKPY’KHOCTH.
HaxoxaeHne KOOpAMHAT TOYEK
repecedeHust u

[IPSIMOM.

OKPY’>KHOCTH

MeTo KOOpAMHAT IIPH PELIEHUN
reoMEeTpPUUYECKUX 3aau.

1 crionb3oBanne METOoJIa

KOOpAUHAT B MPAKTUYCCKUX

3agadax

OcBauBaTh NOHATHE HpﬂMO}’FOJ’IBHOﬁ CUCTEMBI KOOpAMWHAT, NCKAPTOBBIX KOOPpAMWHAT
TOYKH.

BpIBOAUTHL ypaBHEHUE NPSAMOW U OKPYKHOCTH. BbIAeIATH MOJHBIM KBajpar Uit
HAaXO0XICHUS LIEHTPA U pauyca OKPY>KHOCTH 10 €€ yPaBHEHHUIO.

Pemath 3aga4ym Ha HaXO0XKJIEHUE TOYEK NEPECEUEHMSI MPSIMBIX U OKPYKHOCTEH C
[MOMOILIBIO METOJIa KOOPANHAT.

Hcnoab30BaTh CBOWCTBA yIiIoBOro Ko uiueHTa npsMoil MpH pelieHud 3ajad, AJs
ONPEACIICHUS PACIIONI0KEHUS MPSIMOIA.

HpI/IMeHﬂTb KOOpAUHATHI IIPpU PCHICHUHU I'COMCTPUYUYCCKHUX W HNPAKTUYCCKHUX 3adad, IJIA
MIOCTPOCHUA MATCMATHYCCKUX Mozemeun PCAJIbHBIX 3a4a4 (((MCTOI[ KOOp)II/IHaT))).

Ilosib30BaTHLCSI 17151 TOCTPOCHUS U HCCIET0BaHUN IIU(PPOBBIMHU PECYPCAMH.

3HAKOMHTBLCS ¢ HMCTOPHEH Pa3BUTHS FEOMETPUH

IIpaBuiabHbIE
MHOI'OYIroJIbHUKH.

JlJInHa OKpYKHOCTH

HpaBI/IHBHHe MHOT'OYT'OJIbHUKH,

BBIYMCIICHUEC nux

Uucno m W JUIMHA OKPY>KHOCTH.

JIuHA TyTH OKPY>KHOCTH.

OJICMCHTOB.

q)OpMyJ'II/IPOBaTb OIpCACICHUE ITPABUIIBHBIX MHOT'OYTOJIbHUKOB, HAXOAUTD UX 3JICMCHTHI.

Iloab30BaThCA TOHATHEM JJIUHBI OKPY>KHOCTH, BBe)IéHHI)IM C IMOMOMIBIO MPaBUIIbHBIX
MHOT'OYT'OJIbHUKOB, ONIPEaCJIATb YUCJIO T, JJIMHY YT U paJuaHHYIO MEPY YyTJIa.

[IpoBoAUTH NEepPexo/1 OT PaJHMaHHON MEPHI yIia K IpaJayCHON 1 HA00OPOT.
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W IJI0IIAAb Kpyra.

Pannannas mepa yrina.

OnpeaensiTh II0OMIAb KPyTa.

Borunciienue [1nomans kpyra u ero 31eMeHTOB BbiBoAMTH GopMyJibl (B rpajyCHON U paJMaHHON Mepe) JUIsl AJUH AYT, TUIOHaaeH
nJIomaaei CEKTOPOB U CETMEHTOB.
(cexTopa u CEerMEHTA).
(16 u) Boraucnenue miomaneit  Guryp,BrraMcasTh miomany Guryp, BKIOYAIOUINX 3JIEMEHThI OKPY>KHOCTH (KpyTa).
BKJIFOYAIOLIUX 3JIEMEHTHI Kpyra
HaxoauTs 1iomany B 3a1a4ax peajgbHON )KU3HU
[ BHKeHUs [lonsTne 0 nBkeHUM ([Pa30upaTrh 1OpuUMeEphbl, WUIIOCTPUPYIOIIUME MOHSATHS JBUKEHMS, LIEHTPOB U OCel
MJIOCKOCTH [IJIOCKOCTH. [TapannenpHblid [CUMMETPHUU.
[IEPEHOC, IOBOPOT U CUMMETPHUSL. .
(10 ) OCH ¥ IeHTPEI CHMMETPHEL @opMyJIMPpOBaTh ONPEIECICHUsS NapajuIeIbHOIO IEPEHOca, I0BOpPOTA U OCEBOH
CUMMETpUU. BBIBOAUTH UX CBOWCTBA, HAXOAMTH HENIOIBUKHBIE TOUKH.
[Ipocreiilne  NpUMEHEHHS B . .
bemmenmy 3a1au HaxoauTh LIEHTPbI U OCU CUMMETPUI TpOCTeHIINX QUryp.
[IpumeHsTH NMapamienbHbI IEPEHOC U CHMMETPUIO IIPU PEILICHUN T€OMETPUUYECKUX 3a7au
(pa3bupaTb MpUMEpHI).
Hcnoab30BaTh 17151 MOCTPOEHUS U UCCIIE0BAaHUM UG POBBIE PECYPChI
IloBTOpPEHME, [loBTOpEHNE OCHOBHBIX MOHATHI |OnepupoBaTh MOHATUSAAMU: (Qurypa, Touka, HpsMas, Yrojl, MHOIOYIOJbHUK,
00o01meHue, u  MeTomoB KypcoB /—10 |paBHOOENpEHHBI M pPaBHOCTOPOHHUH TPEYTrOJbHHUKH, IPSMOYTOJIBHBIA TPEYTOJIBHUK,
CHCTEeMATH3allUsl  |KJIACCOB, 000011eHNe U |[MenuaHa, OMCCeKTpHUca U BbICOTA TPEYTroJbHUKA, TapaieIorpaMM, poMO, MPSIMOYTOJIbHUK,
3HAHMII? CHUCTEMaTU3alHs 3HAaHUHU. [KBaJpaT, Tpamenusi; OKpPYKHOCTb, KacaTelbHas; paBeHCTBO M mojaodue ¢uryp,
[IpocTeiimme  reoMeTpUYeCcKUE [TPEYTOJbHUKOB; NapajuIeIbHOCTh M NEPHEHIUKYJISIPHOCTh NPSMBIX, YIOJd — MEXAy
(26 1) ¢urypel U  UX  CBOICTBa. [MPSMBIMH, CUMMETpPHUS OTHOCHTEIBHO TOYKHM M TNPSAMOH; JUIMHA, PACCTOSHUE, BEJINYMHA
3mepenue TEOMETPUYECKUX |yIVIa, TUIOIIA b, IEPUMETP.
BEJIMYHH.
Hcnonb3oBars (opMyJibl: I€pUMETpa M IUIOIIAJM MHOTOYI'OJBHUKOB, JJIMHBI
TpeyronbHUKH. OKPY’KHOCTH M TUIOIIAHN Kpyra, 00bEMa IpSIMOYTOJIbHOTO Mapajulesenunesa.
[lapannenbHble n (OnepupoBaTh NOHATHAMM: IIPSMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOP; HCIOJIb30BATH

OTU TOHATHA OJId MPCACTABJIICHHUA NAHHBIX W PCHICHUA 3a/la4, B TOM 4YUCIC U3 APYIUX
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MEePIECHIUKYIISIPHBIE IPSIMBIE. yaeOHBIX TpeaMeToB. PemiaTh 3a/1aum Ha MOBTOPEHUE OCHOBHBIX TOHATUH, HIUTFOCTPAITUIO

CBsI3€M MEX1y pa3Iu4HbIMU YacTsAMU Kypca. BoIOMpaTh MeToA /1715 peleHus 3a/1a4u.
OKpy’>KHOCTb u KpYT.

['eomerpuueckue  nocrtpoeHus. [Pemars 3a4a4M U3 MOBCEAHEBHOM KU3HH.
Y Iuibl B OKPYKHOCTH.
Bnucannanie Hu OITMCaHHEBIC
OKPYKHOCTH MHOTOYTOJIbHUKOB.

[Ipsmas u OKPYXHOCTb.
UeTbIpE€XyrosbHUKU. Bricanubie
151 OIMCaHHbIE
YETBIPEXYTOJIbHUKU.

Teopema Iludaropa u Hagana
TPUTOHOMETPUHU. Pewenune
OOIINX TPEYTOJILHUKOB.

HpaBI/IJ'II)HI)Ie MHOT'OYT'OJIbHUKH.,

[Ipeobpa3zoBanus MJIOCKOCTH,
JIBYOKEHUS. [TonoGwue.
Cummerpust.

TImomane. Brruncnenue

mromaneii. Ilnomaan moxo0HBIX
¢buryp.

HeKapTOBI)I KOOpAWHAThI Ha
TIJIOCKOCTH.

BCKTOpBI Ha IIJIOCKOCTHU

2 351ech TPE/ICTaBIEHBI AIEMEHTHI COJEPKaHMs Kypca, u3ydaBmuecs B 5—10 kmaccax u TpeGyrolme MOBTOPEHNs, 0O0OIIEHNS ¥ CHCTEMAaTH3aIlHH.
OOpamatbest K 3TOMy MaTepually MOXKHO B BHJI€ aKIIEHTa Ha 3aBepluarolieM iTarne u3ydeHus kypca 10 kimacca unm pacnpenensite Mo
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COOTBETCTBYIOIIMM TEMATUUCCKUM pa3aciaM, U3y4acMbIM B TCUCHUEC yqe6Horo roaa.

[Tpu pazpaboTke pabodeil mporpaMMbl B TEMATHISCKOM TUTAHUPOBAHUHU JOJKHBI OBITh YITCHBI BO3MOXKHOCTH HMCIIOJIH30BAHMUS
AJIEKTPOHHBIX (ITU(GPOBBIX) 00pPa30BATEIBHBIX PECYPCOB, SIBISIFONIUXCS YYEOHO-METOAMYECCKUMHU MaTepuajaMu (MyJIbTUMEINITHBIC
IPOTPAMMBI, SJICKTPOHHBIC YICOHUKU W 3aIaYHUKH, DJIEKTPOHHBIC OMOIMOTEKHU, BUPTYaJIbHBIE JTa00OpPaTOPUH, UTPOBBIC TIPOTPAMMBI,
KOJUICKITUU IH(POBBIX 00pa30BaTEIbHBIX PECYPCOB), MCIOJIB3YEMBIMU i OOydeHHss W BocrmuTanus obOydwarommuxcs ¢ HOJIA,
MPE/ICTABIICHHBIMU B 3JIEKTPOHHOM (IIU(POBOM) BUJIE M PeTM3YIOIMMH TuaakTrdeckue BosMoxxHoctr UKT, comepxanne KOTOPBIX
COOTBETCTBYET 3aKOHOJIATEIBCTBY 00 0Opa30BaHUHU.
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HHPUMEPHASA PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKAN».
8—10 KJIACCBI

Henan u3yyenusi yaeOHOro Kypca

B coBpeMenHOM 11u(poBOM MHpE BEPOSTHOCTh M CTATHCTUKA MPHOOPETAIOT
BCE OOJIBIIYIO0 3HAYMMOCTD, KaK C TOYKH 3PCHHSI MPAKTUYECKUX MPHUIIOKEHUH, TaK
U UX poJiu B 00pa30BaHUHU, HEOOXOMMOM KaKJJOMYy ueJoBeKy. Bo3pacraer uucio
npodeccuil, pu OBIAJAEHUH KOTOPBIMHU TpeOyeTcsi Xxopouias 0a30Bas MOATOTOBKA
B o0JacTh BEpPOATHOCTM W CTATUCTUKH, Takas TOJArOTOBKAa BaKHAa JUIA
IPOAODKEHUsT 00pa30BaHUs U JJis yCIEIHONW MPOo(hecCnOHAIBHON Kapbephl.

Kaxxipiii 4enoBek NOCTOSSHHO MPUHUMAET PELIEHUS] HA OCHOBE MMEIOLIUXCS
y Hero JaHHbIX. A i1 OOOCHOBAaHHOTO NPUHATUS PEUICHHS B  YCIOBUSX
HEJO0CTaTKa WM W30bITKa MHGOpMALMK HEOOXOAMMO, B TOM YHCIIE XOPOUIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIICHHUE.

NMeHHO T1O3TOMYy OCTpO BCTaja HEOOXOAUMOCTh c(OpMUPOBaTH Y
oOyyaronmxcst GyHKIHMOHAJIBHYIO TPAMOTHOCTb, BKIIFOUAIOILYIO B ce0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTABJISIIOLIEH  YMEHHE  BOCIPUHUMATh U KPUTHUYECKH
aHAJIU3UPOBATh MH(OPMAIUIO, IPEJCTABICHHYIO B pa3IMYHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTMX pealbHBIX MPOLECCOB M 3aBUCUMOCTEM,
IPOU3BOJUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
OpUHLMIIAMU cOopa, aHaldu3a U NPEJCTABICHUS JAaHHBIX M3 Pa3IUYHbIX cdep
KU3HU OOIIECTBa M TOCyJapcTBa MpHOOIIaeT 0OydaromuXxcsi K OOIIECTBEHHBIM
uHTepecaM. M3ydyeHne OCHOB KOMOWHATOPUKM Pa3BUBAET HABBIKM OpTraHU3alUN
nepebopa M mojacuéTa yMcia BapUaHTOB, B TOM YHUCIE, B MPUKIATHBIX 3aJayax.
3HaKOMCTBO C OCHOBAMM TE€OpUHU TpadoB CO3MAET MATEMaTUUYECKU (QyHIaMEHT
st (OPMHUPOBAHUS KOMIETEHIM B 00JacTh MHDOPMATUKA M LHHUPPOBBIX
TexHoJorud. I[loMuMO 3TOro, mNpu U3YYEHUU CTATUCTUKA U BEPOSTHOCTH
oOoraiarTcsi TPEACTABICHHS Yy4YalluXCsl O COBPEMEHHOW KapTHHE Mupa H
METO/aX €ro HccienoBaHus, (GOpPMHUPYETCS MOHUMAHHE POJIM CTAaTUCTHKU Kak
MCTOYHMKA COLMAJIbHO 3HAUYMMOM MHPOpMALMU M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUSI.

B cooTBeTcTBUM C JaHHBIMHM LEJISIMHU B CTPYKType MPOrpaMMbl yueOHOIo
Kypca «BeposITHOCTh M CTaTUCTHKa» OCHOBHOM IIKOJBI BBIIEJIEHBI CIEAYIOLINE
coziepKaTesIbHO-MeToInuecKre TUHUM: «IIpencraBnenre JaHHBIX U ONKACATEIbHAs
CTaTUCTUKa»; «BepoATHOCTBH»; «DJeMeHThl KOMOMHATOpUKH»; «BBenenue B
TEeOpuIo rpadoBy.

Copepxxanne nuHuM  «lIpeacraBieHne JaHHBIX UM ONUcCaTeNbHAs
CTaTHCTHUKA» CIYXXHUT OCHOBOM Ui (OpMHpOBaHHS HaBBIKOB pabOTHl ¢
uH(popMaIMell: OT YTEeHUS M HUHTEpIpeTalul UHPOpMALMK, MPEACTaBICHHOW B
Ta0auIax, Ha auarpamMmax W rpadukax o cOopa, MpeACTaBICHUS W aHalu3a
JAHHBIX C UCIOJIb30BAaHUEM CTATHCTHUYECKUX XapaKTePUCTUK CPEIHHX H
pacceuBanus. Paborass ¢ JaHHbIMH, OOydYarollMecs Y4yaTcsi CUUTHIBATh W
MHTEPIPETUPOBATh JIaHHBIC, BBIIBUTATh, APTYMEHTUPOBATh W KPHUTHUKOBATH
OPOCTEMILINE TMIOTE3bl, PAa3MbIIUIATE HaJ (AKTOpaMH, BbI3bIBAIOIIMMHU
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M3MEHYMBOCTb, W OLCHMWBATh HMX BIIMSHUE HA PACCMaTpUBAEMBbIE BEIUYUHBI U
IIPOLIECCHI.

NHTYUTHBHOE NIPEACTaBICHUE O CIyYaHOM W3MEHUYMBOCTH, MUCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHLMHA CTAHOBUTCA MOTHUBHUPYIOLIEHM OCHOBOM IS
U3y4YEeHUsI TEOPUU BEPOSTHOCTEU. bomplioe 3HaueHre 3€Ch UMEIOT NMPAKTUUYECKUE
3aJlaHUs], B YACTHOCTH OIIBITHI C KJJACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMU.

[ToHsiTHEe BEPOATHOCTH BBOJUTCA KakK Mepa MpaBIONoa00us CIy4yaiHOTO
coOpitusa. [lpum m3ydeHnn Kypca oOydarommecs 3HAKOMSTCS C MPOCTEUIIHNMHU
METOJaMH  BBIYMCIICHHS BEPOATHOCTEM B  CIy4alHBIX OKCIEPUMEHTaxX C
PABHOBO3MOXHBIMU JJIEMEHTAPHBIMU HCXOJAMH, BEPOSATHOCTHBIMH 3aKOHAMM,
MO3BOJISIOIIMMH CTaBUTh W pelIaTh OoJiee CIOXKHBIE 3amadud. B Kypc BXoasT
HayaJbHbIC TMPEACTABICHUS O CIy4YalHBIX BEJIMYMHAX M HUX YHCIOBBIX
XapaKTEPUCTHUKAX.

Taxkxe B paMKax 3TOro Kypca OCyIIECTBIISIETCS 3HAKOMCTBO O0YUaIOLIUXCs C
MHOKECTBAMU M OCHOBHBIMH OII€pALIUSIMU HAJ MHOKECTBAMHU, PaCCMATPUBAKOTCS
IIPUMEPBl IPUMEHEHHUS JUIsl PELICHUs 3a/1a4, a TAK)KE HMCIIOJIb30BaHUSA B JIPYIUX
MaTEMaTUYECKUX KypcaX U yUeOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B 8-10 knaccax u3yuaercst Kypc «BeposTHOCTh U CTaTHCTHKA», B KOTOPBIH
BXoAAT paszaenbl: «lIpencraBieHue AaHHBIX W ONHCATENbHAsE CTAaTUCTUKAY,
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKNY; «BBeaeHue B Teoputo rpadoBy.
Ha usydenue nannoro xypca oTBoauT 1 ydeOHBIN yac B HEIENO0 B TCUCHHE
Kax1oro roga ooydenus, Bcero 102 yueOHbBIX Jaca.

CopeprxaHue yuebHoro kypca (no rogpam obyueHums)

8 kiacc

[IpencraBiienre JaHHBIX B BUJIE€ TAOJIHII, JUarpamm, rpayukoB. 3arnoIHeHNe
Ta0JIMIl, YTEHHE M TMOCTPOEHUE Jauarpamm (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpyToBbIX). UTeHne rpamkoB peaiabHbIX mpoueccoB. M3BiedeHne nHpopManuu us3
IyarpamMM U TaOJIuIl, UCIIOJIb30BAHUE U MHTEPIIPETAIUS TaHHbBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apudMeTHYeCKOoe, MeIuaHa, pa3max,
HauOoJplllee ¥ HaWMMEHBIIIEE 3HAYCHUS Habopa YMCIOBBIX MAaHHBIX. [Ipumeps
CIIy4allHOW U3MEHUYHUBOCTH.

CrnydaifHbI SKCTIEpUMEHT (OTBIT) U ClydaiiHOe coObiTHEe. BeposiTHOCTH |
gacToTa. Pojib MaJIOBEPOSITHBIX W MPAKTHUECKH JOCTOBEPHBIX COOBITHIA B IPUPO/IE
1 B obOmectBe. MoHeTa v UrpasibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, BepmmnHa, pedbpo. Crenenb BepmmHbl. Yuciao pédbep m cymMmapHas
creneHb BepmmH. [Ipencrasnenne o cBsizHoctu rpada. -llemu u nukmel. [lytu B
rpadax. O6xon rpada (dinepoB nyTh). IlpeacraBieHne 06 OpUEHTHUPOBAHHOM
rpade. Pemenue 3a/1a4
C TOMOIIIbIO TpadoB.

9 kanace

[IpencraBnenne qaHHBIX B BHJIE TAOJIHNII, AHATPaMM, TpadUKOB.
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MHOXECTBO, 3JEMEHT MHOXECTBA, HOJMHOXECTBO. Omnepauun Hax
MHOKE€CTBaMU: OOBEAMHEHUE, TepecedyeHue, aonoaHeHue. CBoMCTBa omeparuii
HaJl MHOXKECTBAaMHU: MEPEMECTUTENIBHOE, COYETATENIbHOE, PaCIpeaeIUuTEIbHOE,
BKIIOUeHMs. Mcmonb3oBaHue TrpadUyecKoro MPEICTaBICHUS MHOMXECTB IS
ONMCAaHUS PEAJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a4a4.

N3mepenne paccemBanus NaHHbIX. /(ucriepcust 1 cTaHAAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. JlnarpaMMa pacceuBaHus.

DneMeHTapHble COOBITHUA ciaydailHoro ombita. CrydaiiHble COOBITHS.
BepositHocT  coObiTuii.  ONBITBI € PaBHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMU
coObITusiMu. CiydaliHbiil BEIOOp. CBSI3b MEXKIY MAJIOBEPOSITHBIMU U TIPAKTUYECKU
JIOCTOBEPHBIMH COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBOICTBa JEpPEBBEB: EIMHCTBEHHOCTh IIYyTH, CYIIECTBOBAHUE
BUCSYEHN BEpIIMHBI, CBA3b MEXKIY YMCIOM BEpIIMH M yucioMm pébep. IIpaBuio
YMHOXEHHMs. Penienne 3a1a4 ¢ noMoupto rpagos.

[IpotuBononoxueie coObiTus. [uarpamma Oitnepa. OObeauHeHUE U
nepeceyeHre  coObiTuil. HecoBMecTHble  coObiTusA. Dopmysia  CIOXKEHHS
BEPOATHOCTEW. YCIIOBHAs BEpPOATHOCTh. [IpaBuno ymHoxenus. HesaBucumeble
coObiTus. llpencraBieHue skcnepuMeHTa B BHAE JepeBa. PemeHue 3amady Ha
HaxO0XJCHUE BEPOATHOCTEW C TNOMOIIBI JEpEeBa CIyYalHOI'O 3SKCIIEpPUMEHTA,
auarpamm Ouiiepa.

10 kaacc

[IpeacraBinenre JAaHHBIX B BUAE Ta0nWl, JAuarpamMm, TIpauUKOB,
MHTEpHpeTalns JaHHbIX. YTeHHe U MOCTPOEHUE TaOIUI], JUarpaMm, rpa@uKoB Mo
peaIbHBIM JaHHBIM.

ITepectanoBku u pakropuan. CoueTanusi U YUCIO codeTaHUU. TpeyroJbHUK
[Tackans. Pemenue 3a1a4 ¢ UICHOAB30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposiTHOCThb. CitydailHbIM BBIOOp TOUKM W3 (PUTYpBI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IyI'M OKPYKHOCTH.

UcnbiTanne. Ycnex u Heynada. Cepusi MCHBITAaHUM 1O TMEPBOrO ycmexa.
Cepuss wucnbiTanuii bepnyminu. BeposiTHocTH COOBITHII B cepud HCTIBITAHUN
bepnymm.

CnyyaiiHasg BelIMYMHA W paclpelesieHue BeposiTHOCTEeW. MaremaTudyeckoe
oxumanue M gucnepcus. [lpumepsl MaremMaTMYeCcKOro OXKHIAHMUS — Kak
TEOPETUYECKOI0 CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTU4ecKoe OXKHMIAHUE U
IUACTIEPCUSL  CIIyYalHOW BEJMYMHBI «YHUCIIO YCIEXOB B CEPUU HCIBITAHUU
bepuymm».

[Tonstue o 3akoHe O60JBIINX yncen. M3Mepenne BeposSTHOCTENH ¢ TOMOIIIBIO
yacToT. Posib 1 3HaUeHHe 3aKOHa OOJIBIIMX YUCEN B IPUPOJIE U OOIIECTBE.

NMnaHmpyembie npegMeTHbIe pe3ysibTaTbl 0cBoeHus Mporpammel (Mo rogam
06yueHusn)

[IpeameTHbIe pe3yabTaThl OCBOEHUSI Kypca «BeposiTHOCTh U CTaTUCTHUKA» B
8-10 kaccax xapakTepHU3yIOTCs CIEAYIOUMMH YMEHUSIMHU.
8 ky1ace
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Yurate uH(OpMaLNIO, MPEACTABICHHYIO B TaONIWIAX, HA JuUarpaMmax;
NpEJCTaBIsATh JaHHbIE B BHUJE TaOMHUI], CTPOUTH AMATrPaMMbl (CTOIOMKOBBIC
(cTonGyaThie) U KPYroBhI€) IO MACCHBaM 3HAYCHHUIA.

OnuceiBaTh W MHTEPIPETUPOBATh pPEAJIBHBIE YHCIOBBIE JTAHHBIE,
Ipe/ICTaBICHHbIE B TA0INIIAX, HA AUAarpaMMax, rpapukax.

Hcnonp30BaTh AJIs1 ONMCAHUS JTAHHBIX CTaTUCTHYECKUE XAPAKTEPUCTHUKMU:
cpenHee apudmeTrnyeckoe, MeauaHa, HauOoJblllee M HaMMEHbIIEE 3HAYCHUS,
pa3max.

HNmeTp mpencraBieHue O CIy4YalHOW WM3MEHYMBOCTH Ha IIPUMEpax IIEH,
(U3NYECKUX BEIMYMH, AaHTPOIOMETPUUYECKUX JAHHBIX; UMETh IPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

9 kiace

N3BnekaTe U npeoOpa3oBbIBaTh MH(OPMAIUIO, IPEACTABICHHYIO B BUE
Ta0JIHLL, TUarpaMm, rpa)uKoB; MPEACTABIATh JAaHHBIE B BUJIE TaOIUILl, TUArpaMM,
rpauKoB.

OnunceiBaTh JaHHBIE C TOMOIIBK) CTATUCTHYECKUX ITOKA3ATENEN: CPEIHUX
3HAYECHUN U Mep paccenBaHus (pa3mMax, TUCIEPCHs U CTaHIapPTHOE OTKIOHEHUE).

HaxoauTh 49acTOThl YHMCIOBBIX 3HAYEHUH M  4YaCTOTHl  COOBITHIA,
B TOM YHCJIE IO PE3YJIbTaTaM U3MEPEHUIN U HAOIIOICHUN.

Haxonute BEpOSATHOCTHM CIy4allHBIX COOBITMUH B  ONBITAX, 3Has
BEPOATHOCTH DJIEMEHTapHbIX  COOBITUH, B TOM 4YHUCJIE€ B  ONbITaX
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonp3oBath rpapuueckrie MOJEIHN: JEPEBO CIy4alHOTO SKCIIEPUMEHTA,
JyarpaMMsl Dijiepa, YuciaoBas npsimasi.

OnepupoBaTh NOHATHUSAMU: MHOKECTBO, IOJMHOXECTBO; BBIIIOIHAThH
orepaly HaJl MHOXKECTBaMU: OOBEAUHEHHE, IepeceueHue, JOMOJIHEHUE;
MIEPEYUCIIATD SJIEMEHTHI MHOXKECTB; IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyueckoe MpeiCTaBICHUEe MHOXKECTB U CBSI3€d MEXIY
HUMH JJIs1 OIIMCAHUs MPOLIECCOB U SABJIEHUM, B TOM YHCJIE IIPU PEIICHUH 3a1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

10 knacc

W3Bnekatb u mnpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEICTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHJE TaONUL, AMArpaMMm, rpaduKoB; MPEACTaBISATh
JIaHHBIC B BUC TAOJINII, TUarpaMM, IpauKoB.

Pemarp 3aaun OpraHu3oBaHHBIM MEPEOOPOM BApUAHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOMHATOPHBIX PAaBUI U METO/IOB.

Hcnonp30BaTh ONMMCATENbHBIE XAPAKTEPUCTUKHU 11 MAaCCUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEJHUE 3HAUEHUS U MEPbI PACCEUBAHMS.

Haxonuth 4YacToThl 3HA4eHUH M 4YACTOThl COOBITHS, B TOM YHCIE
MOJIB3YSCH Pe3yIbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOIOCHUA.

HaxonuTh BEpOSTHOCTH CIIyYalHBIX COOBITUH B HM3YyYEHHBIX OMNbITAX, B
TOM YHCJE B OMNBITaX C PAaBHOBO3MOXXHBIMHU AJIEMEHTAapHBIMU COOBITUSMH, B
CEpUAX MCIBITAHUM 10 MIEPBOTO yCIIEXa, B CEPUIX UCIIbITAHUN bepHyIuin.

HNmeTs npeacTaBieHre O CIIy4yalHOM BEJIIMYMHE W O PaCHpPEIeIICHUH
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BEPOSATHOCTEM.

HMmeTp mpeacTaBieHUE O 3aKOHE OOJBIIMX YKCEI KAK O MPOSIBICHUU
3aKOHOMEPHOCTH B CITy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIINX YHCEN
B IIPUPOJIE U OOIIECTBE.
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TemaTuueckoe niaHMpoBaHue yyebHoro kypca (no rogam obyuyeHms)

8 kiacc (He MeHee 34 1)

HaszBanue
pa3nena (Tembl)
(4mnci10 YacoB)

OcHoBHOe coepkaHue

XapaKTepI/ICTHKa JECATCJIbHOCTH oﬁyqammnxcﬂ

'Y CTOMYHBOCTh MEIUAHBI.

[IpakTuueckas pabora «CpenHue

IIpeacraBiienne [lpencraBienne  gaHHBIX B |[OcBaMBaTh CHOCOOBI TPEACTABICHUS CTATUCTHYECKUX JAHHBIX W YHCIOBBIX MAacCHBOB C
[IaHHBIX TadInLaxX. [IpakTudeckue [MOMOINBIO TAOJMWII W AMAarpaMM C HCIIOJIB30BAaHUEM AaKTyallbHBIX M BaXKHBIX JIaHHBIX

BBIUMCICHHUSI 110 TaOJIM4YHBIM ((IeMorpaduyecKkue AaHHbIe, MPOU3BOJCTBO MPOMBIIUIEHHON M CEIbCKOXO35SHCTBEHHOU
(7 TTAaHHBIM. W3Bneyenue U |[OpOAYKIMH, OOIIECTBEHHBIE U IPUPOIHBIC SBICHHS).

WHTEPIIpETaLUS TaOJIMYHBIX

narmbix. [IpaxTEaeckas paboTa H3yuyath MeToAbl paboThl C TAOMMYHBIMH U TpadUUECKUMU MPECTABICHUIMU JAHHBIX C

MOMOIIIBIO ITU(PPOBBIX PECYPCOB B XOJI€ MPAKTUYECKUX padboOT

«Tadmuusy.

['paguueckoe  mpeacTaBieHUE

TAaHHBIX B  BUJE KPYIOBBIX,

CTOJOMKOBBIX (cTonb4aTkIX)

(MarpaMM. Urenue U

[OCTPOEHNE JFarpamM.

[Ipumepst nemMorpaduueckux

(MarpaMM. [IpakTnueckas

pabota «/lnarpamMmbn»y
OnucareabHast YucnoBele  Habopel.  CpeaneeOcBamBaTh MOHATHS. YMCIOBOM HaOOp, Mepa LEHTPAJIbHOW TEHJEHLIMHU (Mepa LIeHTpa), B
CTATHCTHKA apudMeTHIeCcKoe. TOM YHCJIe cpefHee apudMeTnieckoe, MeinaHa.
(8 u) Menuana  4ucioBoro  Habopa.,ONHCHIBATH CTATHCTHYECKUE TaHHBIE C IIOMOMIBIO CPETHETO apu(PMETHIECKOTO U

MeauaHbl. PemaTe 3agayn.

M3yuath cBoiicTBa CpeJHUX, B TOM 4YHCIE C MOMOIIBI0 IU(GPOBBIX PECYpCOB, B XOJE
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SHAUYCHUA.

HaubOoubiiee u
3HAYCHUSA YHUCIIOBOI'O

Pazmax.

HaNMCHBIIICEC
Habopa

MPaKTUYECKUX PadoT.

OcBauBaTh MOHATHS. HaWOOJbIIEC U HAUMEHbBIIIEE 3HAYCHUS YHCIOBOIO MAaCCHUBA,
pa3Max.

Pemathb 3aJa4vyM Ha BBI60p crocoda OImucaHus JaHHBIX B COOTBCTCTBHHU C l'IpPIpOI[Oﬁ
JJaHHBIX WU LCJIAMU UCCICIOBaHU

Cayuaiinas
N3MEHYHBOCTD

(6 )

Cnyuaiinas U3MEHUYHUBOCTh
(npumepsl). YactoTa 3HaYeHUH B
MaccuBe JaHHBIX. ['pynmupoBka.

['ucrorpammel.

[IpakTuueckas pabora

«CryuaiiHast U3MEHYMBOCTbY

OcBauBaTh NOHATHSA. YaCTOTa 3HAUCHUN B MacCUBE JaHHBIX, I'PYIIIIMPOBKA JaHHbIX,
rucrorpaMmma.

CTpouTth 1 aHAIU3MPOBAThH FUCTOIPAMMBI, NOAOMPATDH MOIXOSAIINMN I1ar TPYNIUPOBKH.

OcBauBaTh rpaduyeckue MpeIcTaBIeHHs] Pa3HbIX BHUJOB CIy4YalHOM M3MEHUMBOCTH, B
TOM YHCJIE C IIOMOILBIO LIUPPOBBIX PECYPCOB, B XO/1€ MPAKTUUECKON pabOThI

BBenenue
Teoputo rpagos

(4 9)

['pad,
[IpencraBnenue

rpada.
(BaJIGHTHOCTb) BepUIMHBI. Yucio

BEpIINHA, pebpo.
3a1a4u c
[TOMOILIBIO Crenenb
pébep M CcyMMapHas CTENeHb
BepunH. Llens um nuxn. Ilyts B
rpade. ITpencrasnenue 0
cBsi3HOCTH Tpada. O6xon rpada
(stinepoB myTh). IlpeacraBnenue

00 OpUEHTHPOBAHHBIX rpadax

OcBauBath moHsiTHsA. Tpad, BepmumHa rpada, pedpo rTpada, cTemeHb (BAICHTHOCTbH
BEPILNHBI), HENb U LUKIL.

OcBauBaTh NOHATHA: NYTh B rpade, 3iIepoB myTh, 00Xox rpada, OpHUEeHTHUPOBAHHBIH
rpad.

PemaTth 3a7a4u Ha MOMCK CyMMBI CTeneHell BepiinH rpada, Ha nmouck ooxona rpada, Ha
MOUCK MyTeH B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh cnoco0bl TpeACTaBIEHUS 3a7ad U3 Kypca ainreOpbl, r€éOMETpUHu, TEOpUU
BEPOATHOCTEH, JPYruX MPEeIMETOB C MOMOIILI0 rpadoB (KapThl, CXEMBbI, JIEKTPUUECKUE
1enu, GyHKIIMOHATBHBIE COOTBETCTBHUS) HA IPUMEpPAX
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BepositHOCTH Crny4aifHbplli OTBIT W ciy4aiiHoe |(OcBauMBATh MOHSATHS. CIyYalHBIM ONBIT W CIy4alHOE COOBITHE, MaJIOBEPOSATHOE U
4acToTa cobbiTHe.  BeposiTHOCTH U [IPaKTHYECKH JOCTOBEPHOE COOBITHE.
CJIy4aiiHOT O 4acToTa COOBITHS. Poinp .
M3y4aTh 3HAYUMOCTH MAJOBEPOSITHBIX COOBITHII B TPHPOAE M OOIIECTBE HA BAaXKHBIX
COOBITHSI MAaJIOBEPOSITHBIX M MPAKTHYCCKU N
N npuMepax (aBapuu, HECUYACTHBIC CITydyaw, 3alluTa MEPCOHATbHON MH(pOpPMAIUK, mepeaada
JTOCTOBEPHBIX COOBITHH g [P pax (asapus, yHau, satll p (opmanun, nepen
(4 9) TAaHHBIX ).
npupoje u B obmectBe. Monera
1 UIPATbHAA KOCTh B TCOPHH | 3yyare poib KIACCMYECKUX BEPOATHOCTHBLIX Mozened (MOHETa, MIpajbHas KOCThb) B
BCPOATHOCTCH. TCOPUH BEPOSTHOCTEH.
[IpaxTiieckas padora «HacToTa |qagonate m M3yyaTh YacTOTy COGBITHIl B MPOCTHIX KCIEPUMEHTAX, B TOM HHCIE C
BLITAZICHIA OpJIay [HOMOILBIO IU(POBBIX PECYPCOB, B XOJI€ IIPAKTUYECKON PabOTHI
O060061enue, [IpencraBnenue naHHbIX. ([IOBTOPATH U3yYEHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.
KOHTPOJIb OmucaresnbHast CTATHUCTHKA.
. Pemiath 3ajauM Ha TNPEICTABICHHE W OINWCAHWE JAHHBIX C TOMOIIBIO H3YYEHHBIX
BepostHOCTB CIIy4alHOT'O N .
(5 ) cOBLITIL XapakTepucTuk. OOCY:KIaTh NPUMEPbI CIyYallHbIX COOBITHH, MAJOBEPOSATHBIX U

[PAKTUYECKH JOCTOBEPHBIX CIIyYalHBIX COOBITHI, UX POJIU B MPUPOJIE U KHU3HU YeIOBEKa
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9 kuaacc (He MeHee 34 4)

Ha3Banmue
pasnesa (TemMbl)
(4HCI10 YacoB)

OcHoOBHOE coiep:KaHue

XapakTepuCcTHKA JeITeJIbHOCTH 00yYAOIINXCS

IoBTOpEHHE [IpescraBieHue naHHbIX. [IIOBTOPSATH H3yYEHHOE U BLICTPAMBATEH CUCTEMY 3HAHMIA.
Kypca 8 kjacca OnucarenbHas CTaTHCTHUKA.
. PemiaTh 3aJa4M Ha [PEJCTAaBIEHHE M ONMCAHHE JAHHBIX C IOMONIBIO HM3yYEHHBIX
4 CnyyaitHas N3MEHYUBOCTD. p
q XapakTepucTuk. PemaTh 3aJa4M HA TPEACTABICHUE TPYIIUAPOBAHHBIX TAHHBIX U
(4 ) Cpennue 4uciioBoro Habopa. p p o A pea PyHIHp o
OIMCaHKE CAy4aliHON U3MEHYMBOCTH.
Cryuaiinblie COOBITHSL. .
Pemartn YW Ha oI HHUE YaCTOTBI YJanHBIX BITUN JKIIEHUE TIPUMEDPOB
BeposHocTH " yactory, PEMATE 3a1a a OIIpeJie]ICHHE YacTOThI CIIyda co0 , 00CYKJIEHHE TPUMEPO
CIIyYaMHBIX COOBITHI, MAJOBEPOSTHBIX M TPAKTHYSCKH JOCTOBEPHBIX  CITYYAHHBIX
Kiaccuyeckue wmojaenu Teopuu }6’ B i p p A p y
. COOBITHIA, UX POJIU B IPUPOJIC U KHU3HU YEIIOBEKA
BEPOATHOCTEN: MOHETa u » HX P PUpOXL
UrpanbHas KOCTh
OnucarteabHas OTKJIOHCHHS. JHucnepcus |OcBauBaTh NOHATHS: JUCIEPCHS U CTAHAAPTHOE OTKJIOHEHHUE, HCIONIB30BaTh JTH
CTATHCTHKA. YHCIIOBOTO Habopa. [XapaKTEpPUCTHKH JUIS ONIUCAHMS PACCEHMBAHMS JaHHBIX.
PaccenBanme CranjapTHOE OTKJIOHEHHE
BbIABHIaTh THNOTE3bI 00 OTCYTCTBMH MM HAIMYUHU CBA3H 10 MArpaMMaM PacCEeHBaHHUs.
MaHHBIX 4HCIOBOrO Habopa. JuarpaMMbl
(4 w) paccenBaHnA CTpouTHL IUarpaMMbl PaCcCEMBAHMS 110 UMEKOIIMMCS JAHHBIM, B TOM YHUCJIE C TIOMOIIBIO
KOMITBIOTEPA
MHoKecTBa MHOXeCTBO, MOZMHOXECTBO. |(OCBAMBATH MOHATHS MHOXECTBO, 2JIEMEHT MHOXKECTBA, [TOJAMHOKECTBO.
Onepanuu HaJ MHOKECTBAMU:
(4 4) BbINOJIHATH ONEPAIMH HaJl MHOKECTBAMU: 00bEIUHEHNE, TIEpECEYEHHE, JOIOTHEHHE.
00beIMHEHNE, HepeceyYeHue,
AOMOTHCHHCE. Mcnoib30BaTh CBOMCTBA: [EPEMECTUTENLHOE, COYETATENLHOE, PACIPEIEIUTENLHOE,
. . BKJTFOUCHHS.
CBoiicTBa onepanui HaJ
LML A Gt Hcnoab30BaTh rpaduyuecKkoe IPEICTABICHUE MHOKECTB IIPH ONUCAHUM PEaTbHBIX
TICPEMECTHTEIILHOC, POLIECCOB U SABJIEHUH, TP PEIICHUH 3a/1a4 U3 JIPYTUX y4eOHBIX PEIMETOB U KyPCOB
COYETaTeNbHOE,
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pacIpeeuTeIbHOE,

BKJIIOYEHUS.
I'paguueckoe  mpencraBieHUe
MHO’KECTB.
BeposiTHOCTD DJIeMEHTapHbIE coObITHs. (OcBauBaTh MOHSTHA. DIIEMEHTAPHOE COOBITHE, CIIydaifHOE COOBITHE KaK COBOKYITHOCTh
cJIy4aiiHOro Ciryuaiinble COOBITHSL. [0JIArONPUATCTBYIOIIMX 3JEMEHTapHBIX COOBITUH, pPaBHOBO3MOKHBIE 3JEMEHTapHbIE
co0bITHSA braronpusitcTByomue COOBITHS.
JIeMEHTapHbIE COOBITHSL.
(6 1) Pemats, 3agauyM  Ha BBIYHCICHHE BEPOSTHOCTEH COOBITHI 1O  BEPOSTHOCTSM

BepositHocTr cOOBITHIA. OTBITHI
C PaBHOBO3MOKHBIMH
DIEMEHTApPHBIMA  COOBITHSIMHU.

CiryuyaliHblidl BEIOOD.

[IpakTiueckast pabora «OMBITHI
C PaBHOBO3MOXHBIMU
HIIEMEHTAPHBIMU COOBITUSIMMI

JJICMCHTAPHBIX COOBITHI cnyqaﬁHoro OIIbITA.

PemaTh 3a1auM Ha BHIYMCIICHHE BEPOSITHOCTEH COOBITHI B OMBITAX C PABHOBO3MOKHBIMHU
HIIEMEHTapPHBIMU COOBITUSMHM, B TOM YHCJIE€ C TTOMOIIbIO KOMIIBIOTEPA.

[IpoBoauTh M M3y4YaTh ONBITBI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU (C
MCIIOJIb30BAHUEM MOHET, UTpalbHBIX KOCTEH, APYTrUX MoJeleil) B XOAe MPaKTUYECKOU
paboTHI

BBenenue B Teopuio
rpagos

(4 4)

JlepeBo.  CpolicTBa  JepeBa:
€/IMHCTBEHHOCTb MyTH,
CYILIECTBOBAaHHE BHUCSIUEU

BCPIIMHBI, CBA3b MCKIY YHCIIOM

BEpIIMH HW  4YucCIoM  pé&oep.

[IpaBHUIO0 YMHOXKEHUS.

OcBauBaTh NMOHATHSA. JepeBO Kak rpad Oe3 HMKIA, BUCAYas BeplIMHA (JIUCT), BETBb
nepeBa, MyTh B IEPEBE, AUAMETP IEPEBA.

M3yyaTs cBOMCTBA [epeBa: CyLICCTBOBAHUE BHUCSIYEH BEPIIUHBI, €IMHCTBEHHOCTb ITyTH
MEX1y IByMs BEpIIMHAMHU, CBSI3b MEX/1y YUCIIOM BEPIINH U YUCIIOM pEGED.

PemaTh 3a1a4m Ha TIOWCK U MTEPEUNCIICHHUE ITyTEH B JIepeBe, ONpeIeIICHUE YUCIIa BEPITUH
nnu pédep B nepeBe, 00Xoa OMHAPHOTO JepeBa, B TOM YHWCIE C MPUMEHEHUEM TpaBHiIa
YMHOKEHUS
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Cuaryyaiinble
coObITHS

(8 4)

HpOTI/IBOHOJ'IO}KHOC COOBITHE.

J{narpamma Ditnepa.
OObenuHEHUE U IEpEcEeUCHUE
COOBITHH. HecoBmecTtHbie

coObiTust. Dopmyna CIOKEHUS

BEPOSITHOCTEH. [IpaBuno
YMHOXKEHUS BEPOATHOCTEH.
VYcnoBHas BEPOATHOCTb.
HezaBucumelie COOBITHSL.
[IpencraBnenue CIIy4aliHOTO

OKCIICPUMCHTA B BUAC ACPCBA

OcBauBaTh NOHATHSA: B3aUMHO IIPOTHUBOIIOJIOXHBIC CO6BITI/IH, orcpanuvun Hall CO6BITI/IHMI/I,

oO0beIMHEHNE W TIepeceuyeHHe COOBITHH, auarpamma Oinepa (Ditnepa—BenHa),

COBMECTHBIC M1 HECOBMECTHBIC COOBITHS.

M3yuyaTth TeopeMbl O BEpOSTHOCTH OOBEIMHEHHS JBYX COOBITHI ((HOpMyINBI CIOKEHUS
BEPOSTHOCTEMN).

Pemath 3amaum, B TOM 4YHCII€ TEKCTOBBIC 3a7aud Ha OIpPEACIICHUE BEPOSTHOCTEH
00BEIMHEHHUS U TIEpEeCeUCHHs COOBITUH C IIOMOIIBIO YUCIOBOM MPSAMOiA, quarpamm Jitiepa,
(hOopMyIIBI CIIOKEHUSI BEPOITHOCTEH.

OcBauBaTh NOHATHSA. IPAaBWIO YMHOXCHMSI BEPOSTHOCTEH, YCIOBHAs BEPOATHOCTD,
HE3aBHCUMBbIE COOBITHUS IEPEBO CIYUYaHOTO OIIBITA.

M3yuathb cBolicTBa (ONpeieeHus) HE3aBUCUMbIX COOBITHIA.
Pemath 3a1a4um Ha ONpeICIICHUE U UCTIOJIH30BAHNE HE3aBUCUMBIX COOBITHH.

PemaTe 3a1aum Ha NOUCK BEPOSATHOCTEH, B TOM YHUCJE YCIOBHBIX, C HCIOJIb30BAHHEM
JIepeBa CIIy4alHOTO OTbITA
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O000menue,
KOHTPOJIb

(4 9)

[IpencraBnenue
OnucarenpHas

['padsr.
CIIy4aitHOTO

JTAHHBIX.
CTaTHCTHUKA.
Beposaraoctb
COOBITHSI.

eMeHThl KOMOMHATOPUKH

[loBTOPATH U3yYECHHOE U BBICTPAMBATH CHCTEMY 3HAHUIL.

Pemiath 3agaum Ha MpeACTaBICHHE W OINUCAHUE JAaHHBIX C MOMOLIbIO H3yYEHHBIX
XapakTepucTHK. PemaTs 3aga4u ¢ npuMeHeHueM rpagos.

Pemarp 3a1auyM Ha HAXOXKJCHUEC BEPOSATHOCTU CIYYAHHOTO COOBITHS IO BEPOSTHOCTSIM
9JICMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSAMU.

PemaTh 3aja4yu Ha HAXO0XKJICHUE BepOﬂTHOCTeﬁ O6’b€I[I/IHeHI/I$I H IICPCCCUCHUA CO6LITHI>1, B
TOM 4YHCJIC HC3aBHCHMBIX, C HCIIOJIB30BAHUECM l"pa(bI/I‘IeCKI/IX HpeI[CTaBJIeHI/Iﬁ H JACpPeBa
CHy‘I&ﬁHOFO OIIBITA.

PemaTtp 3a1auu Ha nepeyrcieHre KOMOUHAIIM (YKclia IepecTaHOBOK, YHCIIa COUETaHHI ),
Ha HaXOXKJIEHUE BEPOSITHOCTEH COOBITHII ¢ MpUMEHEHHEM KOMOWHATOPUKHU, B TOM UYHUCIE C
MCII0Ib30BaHUEM TpeyroibHuka [lackamns
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10 KJjacc (He MeHee 34 4)

Ha3Baunmue
pasaesa (TemMbl)
(4HC10 YacoB)

OcHoBHOE coiep:KaHue

XapakTepuCcTHKA JeITeJIbHOCTH 00yYAOLINXCS

IloBTOpPEHUE [Ipencrarnenue naHHbIX. ([IOBTOPAATH U3yYEHHOE U BHICTPAMBAThH CUCTEMY
Kypca 9 kjacca OnmcaTeapHast CTAaTHCTHKA. .
3HAHUM.
" Oneparun HaJg  COOBITHUSMM.
q) N
HesarcumocTs coObITHIA PemaTh 3aJa4M Ha IPEICTaBICHUE U ONUCAHKUE JAHHBIX.
Pemiath 3a1a4M Ha HAXOXKJIEHUE BEPOATHOCTEH OOBEIUHEHNUS U NIEpEeCceUeHUs COOBITUH, B
TOM YHCJIC HE3aBUCUMBIX, C HCIIOJIh30BAaHUEM TpadUUecCKUX IPEACTABICHUN W JepeBa
CJIy4aifHOTO OIIBITA.
PemaTp 3a1aum Ha TiepevrcieHne KOMOMHAINN (YMCIIa MePEeCTaHOBOK, YMCIIa COYCTAHMH ),
Ha HAXOXKJEHUE BEPOATHOCTEN COOBITHH C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCIE C
MCII0Ib30BaHUEM TpeyroibHuka [lackamns
DJ1eMeHThbI KomOunaropHoe npaBuio |[OcBauMBaTh NOHSATHA. KOMOMHATOPHOE MPABWIO YMHOXKEHHS, YIOpPsJAOYEHHas Tapa,
KOMOMHATOPUKHU  |YMHOXKEHUS. [lepecTtanoBkH. [Tpoiika OOBEKTOB, MEpeCTaHOBKa, (aKTOpHAT YKCIA, COUYETAHHWE, YHUCIO COYETaHWH,
“ ®dakropuan. Couetanus U 4yuciao [TpeyroibHuk [lackams.
)

COYETaHUM. TpeyronpHuk
[lackans. Ilpaktudeckas pabota
«BpIunciienne BeposATHOCTEN C
MCII0JIb30BAHUEM
KOMOWHATOPHBIX byHKIUH
DIICKTPOHHBIX TAOIUII»

Pemars, 3agauMm  Ha TEPEUYUCICHHUE YIOPSJOYEHHBIX TIap,

TPOEK, TMepeUnCIICHHE

MEPECTAaHOBOK U COUYETaHUU DIEMEHTOB Pa3IMIHBIX MHOKCCTB.

PemaTp 3a1aun Ha MPUMEHEHHUE YUCIIA COUCTAHUN B areOpe (COKpanéHHOe YMHOKEHUE,
OouHOM HbIOoTOHA).

PemiaTb, npuMeHsisi KOMOMHATOPUKY, 3a/1a41 HA BBIYMCICHUE BEPOSTHOCTEH, B TOM YHCIIe
C TIOMOIIIBIO 3JIEKTPOHHBIX TAOJIHI B X0J1€ MPAKTUYECKON paboThI
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I'eomerpuueckas [[‘eomerpuueckas BepoOSATHOCTh. [(OcCBaMBaTh NMOHATHE I€OMETPUUYECKOW BEPOATHOCTU. PemiaTh 3aga4yM Ha HaxXO0XJECHUE
BEPOSITHOCTH CrnyualiHplii BBIOOp TOYKM U3 [BEPOSITHOCTEH B OIBITaX, MPEACTABHUMBIX KaK BBIOOP TOYEK M3 MHOTOYTOJbHHKA, KPYyra,
4 ¢urypel Ha IUIOCKOCTH, U3 |[0Tpe3Ka WU AYTU OKPY>KHOCTH, YUCIOBOTO MPOMEXKYTKA
4
(4 OTpe3Ka, U3 YT OKPYKHOCTH
HUcnbiTanus VcnpiTanue. Ycrnex u Heyaada. (OcBaMBaTh NMOHATHS. HCIBITAaHHE, DJIEMEHTAPHOE COOBITHE B HCHBITAaHUHM (yClleX U
bepnyJin Cepust MCHBITAaHUM 10 NEPBOro [HEyAaya), CEpUsl UCIBITAHUM, HACTYIUIEHUE NIEPBOro ycrexa (Hey1auu), Cepusl UCIbITaHuI
6 ycnexa. Mcneitanus bepnyinu. |bepHyim.
q .
(6) BeposiTHOCTH CcOOBITHII B cepuu . . .
. Pemathb 3a1aumM Ha HAXO0X/IEHUE BEPOSITHOCTEN COOBITUI B CEPUU UCIBITAHUM 10 IIEPBOTO
VCIIBITAHUI bepuymu. 5
criexa, B TOM 4HCJIe ¢ IPUMEHEHUEM (DOPMYJIBI CYMMBI T€OMETPUYECKOM IIPOIPECCHH.
[IpakTuueckas pabora Y ’ p bopmy y p porp
Pemiath 3a1a4d Ha HAXOXKACHHWE BEPOSITHOCTEH JIIEMEHTAPHBIX COOBITUH B CEpHUH
«Hcnbrtanus bepHym» B )
HCIbITaHUN BepHysuIM, HAa HAaXOXKAEHUE BEPOSTHOCTH ONIPENEIEHHOIO YHUCIA YCIIEXOB B
cepun ucnbiTanuil bepuymiu. U3yyars B X04e NMpPaKTH4ecKoil padoThbl, B TOM YHCIIE C
[MOMOIIBIO ITU(POBBIX PECYPCOB, CBOMCTBA BEPOATHOCTH B CEPUH UCTIBITAaHUN bepHyuum
Cayuaiinas Crnyuaiinas BEJIMYMHA n |(OCBOMTHL NOHATHA. CllydailHas BEJIWYWHA, 3HAYEHHE CIy4YalHOW  BEJIMYUHBI,
BeJIMYNHA pacIpenesieHe  BEPOSATHOCTEH. [paclpefesICHUE BEPOATHOCTEN.
6 MareMaThyecKkoe OXKHUJIaHUE | " . .
q . . [A3y4yaTh M 00CY:KIaTh NIPHUMEPHI JUCKPETHBIX M HENPEPBIBHBIX CIyYalHBIX BEIUYUH
(6 criepeus CIly4aiiHOM y yaa PHMEPBIL JCKD pep y
(poct, Bec YeJIOBEKa, YHUCICHHOCTb HACEJIEHMs, JIpyrue W3MEHYHMBBIE BEJIMYMHBI,
BEJINYUHBI. [Ipumepsl

MATEMATHYCCKOI'O OKHUJaHUA KaK
TCOPETUYICCKOTO CpE€aHEro

3HAUYCHUS BECIIMYUHEIL.

[lonatne o 3akoHe OOJBIIUX
quCell. N3mepenne
BEPOSITHOCTEN €

yacToT. [IpumeHeHune 3akoHa

IIOMOIIBIO

paccMaTpUBaBIIUECS B Kypce CTaTUCTHKH), MOJENBHBIX CIy4YailHBIX BEIUYUH, CBSI3aHHBIX
CO CcIy4yailHBIMU OmbITaMU (OpocaHre MOHETHI, UTPAIbHON KOCTH, CO CIy4YailHbIM BBIOOPOM
U T. 1.).

OcBauBaTh MNOHATHS. MAaTEMaTUYECKOE OXUJAHWE CIIYYalhHOW BEJIIMYMHBI  KakK

TEOPETHUYECKOE CpEIHEE 3HAYEHWE, [UCIEepCUs CIIyYalHOM BEJIMYMHBI KaK aHaJIor

TMCTIEPCUU YHUCIOBOTr0 Habopa.

Pematn 3a/1a4M Ha BBIYHCIICHUC MATEMAaTUYCCKOI'0 OXKUAaHUA U JUCIICPCUN )IPICKpGTHOfI
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OOJIBIINX YHUCET

CJ'Iy‘l&fIHOfI BCJIMYHMHBI 110 3aJaHHOMY pacCIIpCAaACICHUIO, B TOM 4YHMCJIC 3a/lad, CBA3aHHBIX CO
CTPaxXOBaHUECM U JIOTCPECIAMMU.

3HAKOMHUTBLCS C MAaTEeMaTHYCCKUM OXXHAaHUEM U ,Z[HCHCpCHCfI HCKOTOPBIX pacnpeneneHHﬁ,
B TOM YHUCJIC paCIIpCACIICHUA cnyqaﬁHoﬁ BCIIMYHMHBI

«UHUCJIO YCIIEXOB» B CEPUU UCTIbITaHU bepHysim.

MN3yuyaTh 4acTOTy COOBITHSI B MOBTOPSIIOIIMXCS CIYYalHBIX OMBITaX Kak CIy4YalHYIO
BEJTMYMHY.

3HAKOMHMTBLCSI C 3aKOHOM OoJbiux yucenl (B ¢opme bepnysum): mpu OONBIIOM YuCIE
OIBITOB YacTOTa COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemiats 3ajaum Ha HU3MCPCHHUC BCpOﬂTHOCTeﬁ C IIOMOIIBIO YaCTOT.

OO0cy:k1aTh POJIb 3aKOHA OOJIBIIUX YKCed B 000CHOBAHUU YACTOTHOTO METOJa U3MEPEHUS
BEPOATHOCTEM.

OO0cy:x1aTh 3aKOH OOJBIIMX YHUCENl KaK IMPOSIBICHHWE CTaTUCTHMUECKON yCTOMYMBOCTH B
M3MCHYUBEBIX SABJICHUAX, POJIb 3aKOHA OOJBIINX YHCET B MMpUpoaAc U B )KU3HU YCITIOBCKA

O0o00menue,
KOHTPOJIb

(10 v)

[IpencraBnenue JTAHHBIX.
OnucarenpHas CTaTUCTHUKA.
BeposiTHOCTB CIIy4altHOT O
COOBITHSI. DNIEeMEHTBI
KOMOMHATOPHKHU. Crnyuaiinbie

BCJIIMYNHBI U paCIPCACIICHUS

HOBTOpﬂTb HN3YYCHHOC 1 BBICTPAUBAThL CUCTEMY 3HAHHMH.
PemaTe 3apaum Ha IMPEACTABJICHHUEC U OITMCAHNC JaHHBIX.

PemiaTh 3a1a4u Ha HAXOXJEHHWE BEPOSTHOCTEH COOBITHI, B TOM YHCJI€ B OMNBITaxX C
PAaBHOBO3MOXKHBIMH ~ DJIEMEHTAPHBIMU  COOBITHUSIMH, BEPOSTHOCTEH OOBEIUHEHUS W
repecevyeHus COOBITUH, BBIYHUCIATH BEPOSTHOCTH B OMNBITAX C CEPUSIMHU CIy4YalHBIX
MCITBITAaHUH

[Ipu pa3paboTke paboueil MporpaMMmel

B TCEMATHYCCKOM INNIAHUPOBAHHWHU JOJIKHBI OBITH YUYTCHbBI BO3MOKXHOCTH
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WCITOJIB30BAHUS DJICKTPOHHBIX (IU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIIONTUXCS y4eOHO-METOIUUECKUMH MaTepHaIaMy
(MyJIbTUMEIMHHBIE IPOTPAMMBI, DJIEKTPOHHBIE YUCOHUKHU U 3aJIa4HUKH, SJICKTPOHHbIE OMOJIMOTEKH, BUPTYaJIbHbIE J1a00paTOpHH,
UTPOBBIE MPOTPAMMBI, KOJUICKITUU IH(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), MCIOIB3YEMBIMU MJIi OOyYECHHUS W BOCIIMTAHHS
oOyuarotuxcst ¢ HOJIA, mnpencraBieHHBIMH B SJEKTPOHHOM (LM(PPOBOM) BHUJEC U pPEATM3YIOUMMHU  JAUIAKTUYECKUE
Bo3MoxkHOCTH KT, conepkanne KOTOPhIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa30BaHUM.
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MNOAXOAbI K OHEHUBAHUIO IVIAHUPYEMBIX PE3YJIBTATOB
OBYYEHUA

OCHOBHBIMM METOJaMU MPOBEPKU 3HAHMM W YMEHUM Yydaluxcsl 10
MaTEeMaTUKe SIBJISIOTCS YCTHBIA OMPOC M MUCBbMEHHbIE paboThl. K mMUChMEHHBIM
dbopMaM KOHTPOJISI OTHOCSITCS: MATEeMATHYECKHE NUKTAHThI, CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE paOOThI, TECTOBBIC 3a/IaHHS M TECTHI.

OcHOBHBIC BHIIBI TIPOBEPKH 3HAHWN — TEKyIlas W WTOroBas. Tekyrmas
MpOBEpPKA MPOBOJUTCS CUCTEMATHYECKH W3 ypoKa B YpOK, a HUTOroBas — IIO
3aBEpIIEHUHU TeMbI (pa3jiena), MKOJIbHOTO Kypca.

[Ipu olleHMBaHWM IUIAHUPYEMBIX pE3YJIbTATOB OOYYCHHS MAaTEMAaTHKE
yuanmxcsi ¢ HOJIA HeoOXoauMO yYUTBHIBATh TaKWE HHAWBUIYaTbHBIC
OCOOEHHOCTH HMX Pa3BUTHS, KaK: YPOBEHb pa3BUTUS MOTOPUKH PYK, YpPOBEHb
BJIQJICHUS] YCTHOM peublo, SHEepreTuueckue pecypcebl ooyuaromuxcs ¢ HOJA. Jlns
KaXKJIOTO 00YyYarolerocst yuuTesb Moa0oupaeT HHAUBUAYaIbHbIE (hOPMBI KOHTPOJIS
pe3yabTaTOB 00yUEHHUS MaTEeMATHKE.

Hnst obyuatomuxcss ¢ HOJIA HeoOXoaumo yBenWYeHHE Bpems s
BBITIOJTHCHHSI KOHTPOJIBHBIX M CAMOCTOSITEIIBHBIX pa0oT.

KoHTponbHbIE, CaMOCTOATENbHBIE M  IPaKTHUYECKWE padOThl  MpHU
HEOOXOJIMMOCTH MOTYT MpeJjiaraThCsi C HCIOJb30BAHUEM JJIEKTPOHHBIX CHUCTEM
TECTUPOBAHMS, HWHOTO MPOTPaMMHOr0 oOecreyeHus, O00EeCIeYUBAOIIUN TIPU
HEOOXOAMMOCTH MOYKHO MCIOJIB30BaTh TEKCTHI C KPYIMHBIM MIPU(PTOM; TPUMEHSTh
KOHTPOJIbHBIE U3MEPUTEIN C OTICJIbHBIMU 3JIEMEHTAMU PEIIEHUS; UCIO0JIb30BaTh
aNTOPHUTMBI TIPU PEIICHUH YPABHCHUH W HEPABEHCTB, KOHTPOJIBHBIC U3MEPUTEIH C
roToBbIMU TrpadukamMu (QYHKIUA ¥ JUarpaMMami; HCIOJIb30BaTh OHJIANH
TECTUPOBAHHE C BLIOOPOM OTBETOB.

Texymmii KOHTPOIH B (hOpME YCTHOTO ONPOCca MPU HU3KOM Ka4eCTBE YCTHOU
AKCIIPECCUBHON PEUM yYaIIUXCsi HEOOXOIMMO 3aMEHSITh MUCbMEHHBIMH (POPMaMHU.

Hampumep, ¢ 3Toil 1ebI0 MOTYT HCIOJNB30BATHCSA TECThI M TECTOBBIC
3amanus w3 bubmmorexku MO (POIIl) na mob6om srtame ypoka. C MOMOIIBIO
TaKuX 3aJaHUd W BOIPOCOB 3HAUUTENILHO TIPOIIE MOA00paTh MaTepuan s
KOHKPETHOTO KJlacca, 00y4aronierocsi, COOTBETCTBYIOIIUN YPOBHIO €r0 Pa3BUTHS U
BO3PACTHBIX OCOOCHHOCTEH.

CIIEHUAJIBHBIE YCJIOBUSA PEAJIM3ALIU JUCHUIIJINHBI

- B ciywae HeoOXomMMOCTH  (BBIPp@KEHHBIE JIBUTATEIIbHBIC
paccTpoiCTBa, TAKEIOE MOPAXKEHUE PYK, MPEMITCTBYOMEee (POPMUPOBAHHIO
rpaOMOTOPHBIX HaBBIKOB) paboyee mecto oOydaromierocsi c HOIA nomxHO
OBITh CIHEIUAIBHO OpPraHM30BAaHO B COOTBETCTBUHM C OCOOCHHOCTSIMH
OrpaHUYEHUN ero 370poBbsi. HeoOXxoauMo mnpeaycMOTpeTh Haludue
NEPCOHAIBHBIX KOMIIBIOTEPOB, TEXHUYECKUX PUCTIOCOOICHUI
(cieunanbHasl KjIaBUATypa, Pa3MYHOrO BHJA KOHTAKTOPHI, 3aMEHSIOLIHNE
MBIIb, JPKOMCTUKH, TPEKOOIIbI, CCHCOPHBIE MJIAHIIETHI).

— JlomkHbl OBITH CO37aHBl YCHOBHS sl (DYHKIMOHUPOBAHUS
COBPEMEHHOW HH(POPMAIIMOHHO-00pa30BaTENbHON Cpelbl, BKIIOYAIOLICH
3NIEKTPOHHBIE WH(POPMAIIMOHHBIE PECYPCHI, JEKTPOHHBIE 00pa3oBaTebHbIC
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pecypchl, COBOKYITHOCTb UH(OPMAITMOHHBIX TEXHOJIOTHH,
TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIONIMX TEXHUYECKUX
CPEIICTB M TEXHOJOTUMU (B TOM 4HCIe, (PIen-TpeHaKepoB, HHCTPYMEHTOB
Wiki, mudpoBbIX BHJIEO MaTEpHAIOB, BUPTYAJIbHBIX JTa0OpaTopuil U Jp.),
o0ecCleynBaIUX JOCTHKEHUE KaxIpM oOydarommmes ¢ HOJIA
MaKCUMaJbHO BO3MOKHBIX [IJIi HEro pesyibTaToB oOydenus. Hampumep,
UCIIOJIb30BAaHUE COBPEMEHHOW o0pa3oBaTelbHOM cpeqol B 0OydeHHUH
matematuke gaeredt ¢ HOJA sBnsitoTcss pecypcbl 00JauHONM HMHTEpPHET-
mwiatgpopmbr  MOIII  (POIL), koropble comepxkaT  HEOOXOJIUMBIE
oOpa3oBaTenbHBIE MaTE€pUaabl, HWHCTPYMEHTBI I WX CO3JaHHS W
PEIaKTUPOBAHMS, BUPTYaJIbHBIC TAOOPATOPHUH.
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