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HHOACHUTEJIBHAS 3AIINCKA

OBIIAZI XAPAKTEPUCTUKA YUEBHOI'O I[TPEIMETA
«MATEMATHUKA»

[Ipumepnas pabodas mporpaMmMa o MaTeMaTHKe A oOydaromuxcs 5—9
KjaccoB  paspaborana Ha ocHoBe (DenepalbHOTO  TroCyIapCTBEHHOTO
00pa3zoBaTeIbHOrO CTaHJapTa OCHOBHOIO OO0IIEro o0pa3oBaHHs C Yy4ETOM M
COBPEMEHHBIX MHUPOBBIX TPEOOBaHWH, NPEABABIAEMBIX K MAaTeMaTH4YECKOMY
o0pazoBaHMIO, W  TpaguIuMil  POCCHHCKOrO  00pa3oBaHMs,  KOTOpPbIE
00ecreunBaloT OBJIAJICHUE KIIFOYEBBIMH KOMIIETCHIMSIMU, COCTABIISIOIIUMU
OCHOBY [UIl HENPEPBIBHOIO O0Opa3oBaHMS M CaMOpa3BUTUSA, a TaKKe
LIEJIOCTHOCTH OOIIEKYIBTYpPHOTO, JIMYHOCTHOTO W TTO3HABATEIEHOTO Pa3BUTHS
oOyuarowmuxcs. B paboueii mporpamme ydreHsl uaen u nosioxenus Konuenunu
pa3BuUTHS MaremMatudeckoro obpasosanus B Poccuiickoit @eneparm. B amoxy
uuppoBoll  TpaHcpopMammu Bcex cdep UETOBEUECKOW IESATETHHOCTH
HEBO3MO)KHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi
MaTeMaTH4YeCKOM IMOATOTOBKH. Vke B IIKOJIE MaTeMaTHKa CJIIY)KUT OIOPHBIM
MIPEAIMETOM U1l M3YYCHMSI CMEKHBIX IUCHUIUIMH, @ TOCIE IIKOJIBI pealbHON
HEOOXOAMMOCTBIO CTAaHOBHUTCSl HETIPEepbIBHOE 00pa3oBaHWe, 4YTO Tpedyer
MTOJTHOIICHHO# 0a30BOi 00111c00pa30BaTEIbHON MMOATOTOBKH, B TOM YHCIIC U
MaTreMaTH4Ieckoi. IJTO OOYyCIIOBIEHO TEM, YTO B HAIIM JHU PACTET UHCIIO
npodeccuii, CBI3aHHBIX C HETIOCPEICTBEHHBIM IIPUMEHEHHEM MAaTEMaTHKH: U B
cepe DKOHOMHKH, U B OM3HECE, M B TEXHOJOTMYECKUX OONACTsX, U Jaxe B
rymMaHuTapHeix cepax. Takum o00pa3zom, Kpyr HIKOJIBHUKOB, IUISI KOTOPBIX
MaTeMaTHKa MOXET CTaTh 3HAYUMbIM
IIPEAIMETOM, PACIINPSAETCH.

[IpakTHyeckass IOJE3HOCTh MareMaTHKH OOyCJIOBJIEHa TeM, 4To €&
MPEJIMETOM  SIBIISIOTCS  (DyHJAMEHTaJbHBIE CTPYKTYphl ~HAIEro MHpa:
MIPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOLICHUS OT MPOCTEHINNX,
yYCBaMBaEMbIX B HEMOCPEACTBEHHOM ONbBITE, JO0 JIOCTAaTOYHO CJIOXKHBIX,
HeO6XOI[I/IMI>IX JJIA pa3sBUTUA HAYYHBIX W IMPUKITAAHBIX I/I}]Cﬁ. bes KOHKPETHBIX
MaTeMaTHIeCKUX 3HAHWH 3aTPYJHEHO MOHHMAHWE IIPUHIUIOB YCTPOICTBA H
UCIIONIb30BAaHMSI COBPEMEHHOM TEXHWKH, BOCHPHUSTHE W WHTEpIpeTanus
Pa3HOO0pa3HO COLUAIBHOM, IKOHOMHYECKOW, MOJMTHYECKOH HH(pOpMAIHH,
Mano3(ppeKTUBHA IOBCEIHEBHASI IPAKTUYECKasl JESTENbHOCTh. Kaxaomy
YEJIOBeKY B CBOEW JKM3HU IPHUXOIMTCS BBINOJIHATH PacdEéThl M COCTABISATH
QITOPUTMBI, HAXOMUTh W TPHUMEHATH (HOPMYJIbI, BIANETh HPAKTUYECKUMH
npuéMaMy T€OMETPUYCCKUX M3MEPEHUIN WM MOCTPOCHHIA, YNTaTh HH(DOPMALIHIO,
MIPE/ICTaBICHHYIO B BUjE TaONWI, JUarpaMM U rpaduKoB, )KUTh B YCIOBHAX
HEONpeNeNIEHHOCTH M TOHMMarTh BEpPOSITHOCTHBIM XapakTep CilydaiHbIX
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COOBITHH.

OIHOBPEMEHHO ¢ pacliupeHueM cdep NpUMEHEHHS MAaTeMaTHKH B
COBpPEMEHHOM o00miecTBe BcE Oojiee BaKHBIM CTAaHOBHUTCS MaTeMaTHYECKHN
CTWJIb MBIIIJICHUA, HpOHBHHmmHﬁCH B OHpe}IeHéHHBIX YMCTBCHHBIX HaBBbIKaXx.
B mpouecce n3yveHuss MaTeMaTHKU B apCeHall IPUEMOB M METOJI0B MBILUICHHUS
YeJOBeKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS WHIYKIHS M JICAyKIHs,
0000IIeHne ¥ KOHKpPE TH3alus, aHaJM3 W CHHTE3, KIAaCCUPHUKALMSI |
cucTtemMaTH3amys, adcTparupoBanue M aHanorus. OOBEKTBI MaTeMaTHIECKUX
yMO3a KJIIOYCHHUH, MNpaBmia HX KOHCTPYMPOBAHHS PACKPBIBAIOT MEXaHH3M
JIOTHYECKUX TIOCTPOCHHI, CIOCOOCTBYIOT BBIPAOOTKE YMEHUS (hOPMYIHPOBATh,
000CHOBBIBAaTh M JIOKA3bIBATH CYXKICHHS, TEM CAMBIM Pa3BHUBAIOT JIOTHYECKOE
MbIIIUICHHE. Beaymas poib NPHHAUICKUT MaTeMaTHke W B (OPMHUPOBAHUH
QITOPUTMUYECKOM  KOMITOHEHTHI ~ MBIIUICHHS W BOCIUTAHUHM  YMEHHH
JeHCTBOBATh 110 3aJaHHBIM QJITOPUTMaM, COBEPIICHCTBOBATH W3BECTHHIC U
KOHCTPYUpOBaTh HOBBIC. B mpolecce penieHus 3aiad — OCHOBOH ydeOHOU
JIeATENIbHOCTH Ha ypOKaxX MareMaTHKH — Pa3BHUBAIOTCS TAKKE TBOpPYECKasl U
IpUuKiIagHasd CTOPOHbI MBINIJICHUA.

OOyueHne Mmaremarvke Ja€T BO3MOXKHOCTh pa3BHBaTh y OOyYaroNIMXCs
TOYHYIO, PallMOHANBHYIO U HH()OPMATHBHYIO peub, yMEHHE OTOMpaTh Hanbosee
TONXOMAINME  S3BIKOBBIC, CHMBOJMYECKHE, Tpaduyeckue CpeacTBa Ui
BBIPKCHUSI CY)KACHUI U HAIVISHOTO UX MPEACTABICHUSL.

HeoOxomnMbpIM ~ KOMIOHEHTOM — OOIIEH  KYJIBTYpbl B COBPEMEHHOM
TOJKOBAaHMM  SIBIsSETCS  OOIIlee 3HAKOMCTBO C  METOJAMH  ITO3HAHUS
JICUCTBUTENILHOCTH, TIPEJCTABICHHE O IPEAMETe W METOJAaxX MaTeMaTHuKH, MX
OTJIMYUHN OT METOAOB ApYIruX CCTCCTBCHHBLIX W TYMAHHUTAPHBIX HaAYK, 06
0COOCHHOCTSIX ~IPUMEHCHUS MaTeMaTUKH JUIi PEIICHUS HAy4YHBIX M
NPUKIAIHBIX 3a7ad. TakuMm 00pa3oM, MaTeMaTH4ecKoe 0O0pa3oBaHHE BHOCHT
cBOH BKJIaJI B popMHpOBaHUE OOIIEH KyJIbTypbI YeJIOBEKa.

W3ydyenne MareMaTHKH TakXKe CHOCOOCTBYET 3CTETHUECKOMY BOCHHMTAHHIO
YCJI0BCKA, IOHMMAaHHUIO KPAaCOThl U U3AIIECTBA MAaTEMATUUCCKUX paCCy)KI[eHI/Iﬁ,
BOCHPHATHIO TEOMETPHYECKUX (POPM, YCBOCHHIO HAEH CHMMETPHH.



HEJIN 1 OCOBEHHOCTU M3YYEHMA YYEBHOI'O ITPEJIMETA
«MATEMATHKAY. 5-9 KITACCbI

[TpuopuTeTHBIME LENSIMH O0yUYSHHUSI MaTeMaTHKe B 5—9 Kiraccax sBIISIOTCS:

— (opMupoBaHNe  IEHTPAIBHBIX  MaTreMaTH4eCKUX  MOHSITHH
(uncio, BeNMYMHA, TeoMmeTpuueckas Qurypa, IepeMeHHas, BEPOSTHOCTD,
GyHKIMs),  0OECIeYMBAIONIMX  TPEEMCTBEHHOCTh M TEPCHEKTHBHOCTD
MaTeMaTHIeCKOro 00pa30BaHMs 00yJarONIHXCs;

— Mo/iBe/IeHHEe OOyYaroIMXCsl Ha JIOCTYITHOM JUIsi HUX YPOBHE K
OCO3HAHHUIO B3aMMOCBSA3M MAaTEMAaTUKX M OKPY)KAIOILIEro MUpa, IOHMMAaHUE
MaTeMaTHKN KaK 4acTH OOIIEeH KyJIbTypBhl YeJIOBEUECTBA;

— pPa3BUTHC WHTCIUICKTYadbHBIX M TBOPYCCKHX CIIOCOOHOCTEH
00yJaromuxcs, IMO3HABATEIbHOW AaKTHBHOCTH, WCCIICAOBATEIbCKAX yMEHUH,
KPUTUYHOCTH MBILUICHUS, UHTEpECa K U3yUEHUIO MaTEMaTUKH;

— thopmupoBaHue (hyHKIMOHATBHOM MaTeMaTH9IeCKOM
IpPaMOTHOCTH: yYMEHHMSI DPaclio3HaBaTh MPOSBICHHUS MaTeMaTH4eCKUX IMOHSITHH,
O0OBEKTOB W 3aKOHOMEPHOCTEH B PEAJbHBIX JKM3HEHHBIX CUTYallMsIX W IIpH
U3Y4EHUM JAPYTUX YYEeOHBIX IPEAMETOB, NPOSBICHHUS 3aBHCUMOCTEH W
3aKOHOMEPHOCTEH, (OpPMYITHpOBaTh WX Ha S3bIKE MaTEMaTHKH W CO3/aBaTh
MaTeMaTu4eckue MOJEIH, MIPUMEHITh OCBOGHHBIN MaTeMaTUYECKUIl anmnapar ajs
peUICHUA TPAKTUKO-OPUECHTUPOBAHHBIX 3a/iad, UHTCPIPETUPOBATL U OIICHUBATH
MOJTyYCHHBIE PE3YIIbTATHI.

OCHOBHBIC JIMHUH COZICPKAHMS Kypca MaTeMaTHKH B 5—9 kiaccax: «Yucma u
BBIYMCIICHUS», «AureOpa» («Asredpandeckue BBIPOKCHUS», «YpaBHEHUS H
HepaBeHCTBa»), «Dynkuum», «leomerpusi» («eomerpuyeckue (GUIypbl U UX
cBoiicTBay, «l3MepeHHe TEOMETPUYCCKUX BEIUYHMH»), «BeposTHOCTE
CTaTHCTHKa». JlaH Hble JHMHUM pPa3BHUBAIOTCS MApajyieNbHO, Kakaas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OIHAKO HE HE3aBHCHMO OJJHA OT JPYTOM,
a B TECHOM KOHTAaKTeé W B3amMmozneiictBun. Kpome s3Toro, mx oObeauHseT
JOTWYecKasi COCTaBIIOMIAsl, TPAJULUUOHHO IIPHCYyIIas MareMaThke W
MPOHU3BIBAIOIIASA BCE MAaTEMAaTHUYECKHE KypChbl U COJIEpXKaTeNbHbIE JIMHUM.
CdopmymupoBanHoe B DenmepaabHOM TOCYyIapCTBEHHOM 00pa30BaTeIbHOM
CTaHZApTe OCHOBHOTO 00IIero oOpa3oBaHMs TPeOOBaHUE «YyMETh OIEPHPOBATH
MOHATUSIMU:  OIpEJAETICHUEe, aKCUOMa, TEeOpeMa, J0Ka3aTelbCTBO, YMEHHE
pacno3HaBaTb HWCTHUHHBIC W JIOKHBIC BbICKA3bIBaHUA, NMPHUBOJAUTH IPUMEPLI U
KOHTPIPUMEPBI, CTPOUTh BBICKA3BIBAaHMS M OTPUIAHUS  BBICKA3bIBAHHUI
OTHOCHTCS KO BCeM KypcaMm, a (OPMHUpPOBAHHE JIOTHYECKHX YMEHHH
pacrpezensieTcss 10 BCeM TIoJaM OOy4YeHHUsl Ha YpPOBHE OCHOBHOIO OOIIEro
obpazoBanms. Conepkanne o00pa30BaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM
pe3yabraram ocBoeHust [IpumepHoii pabodeli mporpaMmebl, pacrpeneaéHHbIM 1o
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rogaM oOy4eHUs], CTPYKTypHPOBAaHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHIUIHAIBHBIM BOIPOCAaM 00ydJarolrecs 00paliaanch HeOJHOKPATHO, YTOOBI
OBJIAJICHNE MATEMAaTHYECKHMH TIOHATHSIMH ¥ HaBBIKAMH OCYIIECTBIIUIOCH
MOCJIENA0BATEIbHO M IIOCTYINATeNIbHO, C  COOJIOAGHHEM  NPUHIUIA
MIPEEMCTBCHHOCTH, a HOBBIE 3HAHMA BKIIOYAJINCh B OOIIyI0 CHCTEMY
MaTeMaTHIeCKUX MPEJICTABICHUN OOyJarolmuXcs, pacmupsisi W ynryomss eé,
00pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O IIPEJJMETA «MATEMATHUKA» B YUEEHOM
[IJTAHE

B coorBerctBun ¢ DemepandbHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIApTOM OCHOBHOTO 00mero o0Opa3oBaHMs MaTeMaTHKa SIBISIETCS
00s13aTeTTFHBIM MIPEAMETOM Ha JAaHHOM ypoBHE oOpasoBanus. B 5—9 kmaccax
yueOHbIt mpenmer «MartemaTtuka» TPaJUIMOHHO M3ydaeTcs B paMKax
CIEIYIOIMX y4eOHBIX KypCOB: B 5—6 kiaccax — Kypca «Maremaruikay, B
7—9 kmaccax — KypcoB «AnreOpa» (BKIIOYash AIEMEHTHl CTAaTUCTUKH M
Teopun BeposaTHocTel) u «[eomerpus». Hacrosmielr mporpamMmoil BBOAHTCS
CaMOCTOSTENILHBIN y4eOHBIH Kypc «BeposiITHOCTh M CTaTHCTHKAY.

Hacrostneit mporpamMMoii ipetycMaTprBaeTcst BhIJICNICHHE B y4eOHOM TUIaHE
Ha M3y4YeHHE MaTeMaTHKH B 5—6 Kjaccax 5 yd4eOHBIX 4acOB B HEJEIIO B
TEUYeHHE KaXI0ro rofa oby4denns, B 7—9 kiac cax 6 yueOHBIX 4acOB B HEJEITIO
B TEUEHHE KaXKI0T0 rojia 00y4deHust, Bcero 952 y4eOHbIX yaca.

Temarnueckoe TIAHUPOBAaHME YYEOHBIX KypCOB U pPEKOMEHIyemMoe
pacipeseneHne y4eOHOTO BpPEMEHHM JUIl M3YyYCHHS OTHEIBbHBIX TEM,
NIPEJIOKEHHBIE B HACTOSALIEH IporpaMMme, HaJ0 pacCcMaTpuBaTh —Kak
[IPUMEpHbIE OPHEHTHPHI B IIOMOIIb COCTaBHUTENIO aBTOPCKOM paboueit
MIPOTpaMMbI M IIPEXKJIE BCEr0 y4uTenro. ABTOp paboueil mporpaMMsl BIIpaBe
YBEJIMYUTh WJIM YMEHBIINTH IPEIOKEHHOE YUCIIO YUeOHBIX YacoB Ha TEMY,
4TOOBl YDIIyOUTHCS B TEMaTHKy, OoJiee 3aMHTEPECOBABINYIO YUYCHUKOB, WIIN
HalnpaBUTh YCWINSA Ha TNPEONOJCHUE 3aTpynHEeHuil. JlOmycTUMO Takke
JIOKAJIBHOE TepepacrpesieieHHe M IIePEeCTaHOBKAa 3JIEMEHTOB CONCP)KAHMS
BHYTPH JaHHOTO Kiacca. KonndecTBO MpOBEpPOYHBIX PadOT (TeMaTH4ecKuil u
HUTOTOBBI KOHTPOJh KadecTBAa YCBOGHHS Yy4eOHOTO Marepuana) M HX THII
(camocTOsITebHBIC M KOHTPOIBHBIC PA0OTHI, TECTHI) OCTAIOT CS HA YCMOTPEHHE
yuutens. Takke y4nuTelb BIPaBe YBEIWYNUTh WM YMEHBIINTH YHCIIO yueOHBIX
4yacoB, OTBeAEHHBIX B [IpumMepHoll paboueii mporpamme Ha o00o0OIIeHHE,
MOBTOPEHME, CHUCTEMATH3aIlMI0 3HaHMH oOydaromuxcs. ENUHCTBEHHBIM, HO
MIPUHINNHAIBHO BAXXKHBIM KPHUTEPHEM, SIBISCTCS JOCTH)KCHHE PpE3YIIbTaToB
o0y4eHHs1, yKa3aHHBIX B HACTOSILIEH pOrpaMMe.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YYEBHOTI'O IIPEJIMETA «MATEMATHUKA»

HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yweOHOro mpeaMera «MaremaThka» JODKHO O0ecHednBaTh
JOCTIDKEHHE Ha YPOBHE OCHOBHOIO OOIIEro OOpa30BaHUS —CIIELYIOLIUX
JUYHOCTHBIX,  METANpPeAMETHBIX M  IPEAMETHBIX  00pa30BaTENIbHbBIX
Ppe3yIbTaToB:

JIMYHOCTHBIE PE3VJIBTATDBI

JIudHOCTHBIE pe3yNbTaThl OCBOCHHS IPOTPAMMBI  YYEOHOTO TIpeaMeTa
«Maremaruka» XapakTepu3yoTcs:

HanI/IOTI/I'IGCKOG BOCIIMTAHHUC!

[POSIBJIECHUEM HMHTEpeca K NPOLUIOMY U HACTOALIEMY POCCUHCKON
MaTeMaTUKHU, LEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHSIM POCCUHUCKHUX
MAaTE€MaTUKOB U POCCUMCKON MaTeMaTU4E€CKOM LIKOJIbI, K UC MOJIb30BAHUIO 3TUX
JOCTIKEHUH B IPYTHX HAayKax W MPUKIAIHBIX cepax.

FpamzxaHCIcoe 1 IYXOBHO-HPABCTBEHHOC BOCIIMTAHUEC!

TOTOBHOCTBIO K BBIIOJHEHHIO 00SI3aHHOCTEH TpaXkIaHNHA U PeaI3alliy ero
mpaB, HOPEACTAaBICHUEM O MAaTEMAaTUYCCKHUX OCHOBax (I)yHKHI/IOHI/IpOBaHI/ISI
Pa3IHYHBIX CTPYKTYp, SABICHUH, MPOIEAYP TPakIaHCKOTo o0IIecTBa (BEIOOPHL,
OTIPOCHI U TIP.); TOTOBHOCTBIO K OOCY’KIEHHIO AITHYECKUX IPOOIEM, CBI3aHHBIX
C MPaKTUYCCKUM MNPHUMCHCHUEM IlOCTI/I)KeHI/Iﬁ HayKHW, OCO3HAaHUCM BaXHOCTHU
MOPAJIBHO-3TUYECKHUX IPHHIIUIIOB B JAESTEILHOCTH YYEHOTO.

TpynoBoe BocnuTaHue:

YCTAaHOBKOM Ha aKTHMBHOE ydacTHE B pELICHUM MPaKTHYECKUX 3aaad
MaTeMaTH9YecKOi HampaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTH4ecKOro
00pa3zoBaHKs HA MPOTHKEHUH BCEH JKM3HM JUIS YCHEUTHOW MPo(heCcCHOHANbHON
JICATEILHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHI; OCO3HaHHBIM BHIOOPOM U
MOCTPOCHUEM HHJMBUJ/YaJIbHOW TPAaeKTOPUH OOpa30BaHUS W IKU3HEHHBIX
TUTAaHOB C yYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH.

DCTETHUECKOE BOCITUTAHHE:

CIIOCOOHOCTBIO K SMOILIMOHAJIBHOMY M OCTETHYECKOMY BOCIPHUATHIO
MaTeMaTHIeCKUX OOBEKTOB, 3ajad, PEIICHUH, PACCyX/IECHUH; YMEHHIO BUIETh
MaTeMaTu4ecKie 3aKOHOMEPHOCTH B UCKYCCTBE.
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HeHHOCTI/I HAy4YHOTO IMMO3HAHUA:

OpHEHTAalMeH B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
MIPE/ICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHSI YEIOBEKA, TPUPOJIBI
n o01iecTBa, NIOHUMaHUEM MaTeMaTHYECKOW HayKH Kak c(epbl 4eJ0BEeUeCcKoit
JEATEIPHOCTH, JTanoB e pPasBUTHA M 3HAYMMOCTH JJIsI  Pa3BUTHSA
LUUBWIN3ALUN; OBJIAQJICHUEM S3IKOM MAaTeMaTHKH M MareMaTH4ecKOi
KyJIbTypoll KaK CpPEACTBOM IIO3HAHMS MHpa; OBJIAJACHUEM MPOCTEHIINMU
HaBBIKAMU HCCIIEI0BATENIbCKOH NeATEIbHOCTH.

duznueckoe BocnuTanue, GOPMUPOBAHKE KYIIBTYPHI 30POBbSI U
SMOIMOHAJIBHOTO OJIaroTOIy rs:

TOTOBHOCTBIO TNPHMEHSATh MaTeMaTHYeCKHe 3HAHHS B HWHTEPECax CBOETO
37I0pOBbsI, BEAEHHS 3J0pOBOr0 o0Opasa JKM3HHM (30pOBOE NHTaHHE,
cOaJaHCHPOBAHHBIA PEXKHUM 3aHATHH M OTIbIXa, peryispHas (Quanueckas
AKTHBHOCTH); COPMHUPOBAHHOCTHIO HaBBIKAa PEQIICKCHH, MPU3HAHUEM CBOETO
IIpaBa Ha OMIMOKY M TAKOTO JKE ITpaBa JPYTroro Y4eJ0BeKa.

DKOJIOTUYECKOE BOCITUTAHUE:

OpHMEHTAalMeH Ha IPUMEHEHNEe MaTeMaTHYeCKUX 3HAHUH [UIsl peILeHus 3a1a4
B 00JIaCTH COXPAaHHOCTH OKpY)KaloIlell cpespl, MIaHUPOBAHMS MOCTYIKOB H
OILICHKH MX BO3MOXXHBIX IIOCIICICTBHHN UISI OKPY)KAIOIIECH Cpelbl; 0CO3HAHNEM
D100ABHOTO XapakTepa YKOJIOTHYeCKUX MPOoOJIeM U ITyTeH UX peleHusI.

JImaHOCTHBIE pe3yabTaThl, 00eCIeYNBAIONINE ATaNTAIII0 00yYaromerocs K
M3MEHSIOIINMCS YCIIOBHSIM COLMANBHON U IIPUPOTHOMN CPEIIBI:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHSX HEONPENCIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JESTelbHOCTb, B TOM
YHClle YMEHHE YYUTBCS y JPYrHX JHoAeil, mpuodperarb B COBMECTHOI
JICATEILHOCTH HOBBIC 3HAHHS, HABBIKM M KOMIICTCHIIMN U3 OTIBITA JIPYTHX;

HEOOXOANMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAaHWH, B TOM YHCIIE
(bopMynupoBaTh HIEH, TMOHATHS, TMIIOTE3bl 00 O0BEKTaX W SIBJICHUSX, B TOM
YHCIie paHee He W3BECTHBIX, OCO3HABATh NE(PUIIMTHI COOCTBEHHBIX 3HAHWN U
KOMIIETeHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HABaTh CTPECCOBYIO CHTYallMl0, BOCIPHHHUMATbH
CTPECCOBYIO CUTYAlMIO KaK BBI30OB, TPEOYIOLIMII KOHTPMEp, KOPPEKTHPOBATH
IIPUHUMaeMble PEUIeHUs] U JeHcTBUs, (OpMyIMpOBaTh U OLCHWBATh PUCKH U
MOCJIEACTBYSL, (POPMHUPOBATH OIBIT.

11



METAIIPEJJMETHBIE PE3VJIBTATDBI

MeTtanpeqMeTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTo mpeaMera
«Maremarnka» XapaKTepU3YIOTCs OBJIaJICHUEM VHUBEPCATbHBIMU
RO3HABAMENbHBIMU  OCUCBUAMU, YHUBEPCATLHLIMU KOMMYHUKAMUBHBIMU
OeticmeuamU U YHUBEPCATbHLLMU PeYIAMUBHBIMU OeLiCMEUSMU.

1) Vuusepcanvuvie  noznasamenwvhvle  Oelicmeusi — obecneyusaiom
Gopmuposanue 0a308b1X KOCHUMUSHBIX NPOYECCO8 00yualowuxcsa (oceoenue
MemoO08  NO3HAHUA — OKPYHCAIOWe20 Mupd, NpumMeHeHue  102UHecKuX,
uccie008amenbCKux onepayull, ymeHuti pabomams ¢ uHgopmayuetr).

bas3osBrle jornueckmne IenNcTBUS:

—  BBISIBIATH u XapaKTepU30BaTh  CYIIECTBEHHBIC  IPU3HAKH
MaTeMaTHYCCKUX OOBCKTOB, TMOHSTUH, OTHOWICHUNA MCEKIY TMOHSITHIMU;
dopMyaHpoBaTh  ONpeneTeHHs IOHATHH; YCTAaHABIUBATb  CYIICCTBCHHBIH
NpHU3HAK KIacCU(UKALUKU, OCHOBAHUS Uil O0OOIICHHUS 1 CPABHEHUS, KPUTEPUU
IPOBOAUMOTO aHAJIN3a;

—  BOCIpPHHHMaTh, (OPMYIHPOBATH M TNPEOOPA3OBBIBATE  CYXKICHHS:
YTBEPJUTEIILHBIE U OTPHULIATEIIbHBIC, STMHUYHBIC, YACTHBIC M OOIIUE; YCIOBHBIE;

i BBISABIISITH MATCMAaTUYCCKUC 3aKOHOMEPHOCTH, B3aUMOCBA3U n
HpOTHBOpEUHs B (paKTax, JaHHBIX, HAOMIONCHUAX M YTBEPXKICHUAX; IpeaIararb
KPUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHIf;

—  JleyiaTh BBIBOJBI C HMCHOJIB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHJIyKTUBHBIX YMO3aK/IIOUCHHH, YMO3aKIIIOYSHHUIT 110 aHAJIOTUH;

—  pa30uparh JOKa3aTeJbCTBa MaTeMaTHYeCKUX YTBEpKACHHH (NpsMble U
OT MPOTHUBHOTO), TPOBOAUTH CAMOCTOSITEJIBHO HECIIOXKHbBIC JI0Ka3aTelbCTBa
MaTeMaTHYeCKUX (haKkTOB, BHICTPAHBATh API'yMEHTALHUIO, IPUBOJUTH IPHUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHS;

— BEIOMpATh Coco0 pemieHns y4eOHO# 3amaun (CpaBHHUBATH HECKOJBKO
BapHaHTOB  pELICHHs, BbIOMpaTh Hauboiee MOAXONAIMA ¢  yd4éToM
CaMOCTOSTENIFHO BBIJICIICHHBIX KPUTEPHUEB).

bazoBrie HCCJIICA0BATCIILCKHEC HeﬁCTBﬂﬂi

—  HCHOJIB30BaTh  BOMPOCHI KAaK  HCCICIOBATENBCKMHA  MHCTPYMEHT
MO3HaHMS;  (HOPMYJIMPOBATH BONPOCHI, (PUKCHpYyIOIIME MPOTHBOpPE HHeE,
npo0iaeMy, CaMOCTOSITENILHO yCTaHABIMBaTh MCKOMOE M JJaHHOE, (hOPMHUPOBATH
THIIOTE3Y, ApTYMEHTHPOBAThH CBOIO TO3UIINIO, MHCHHE;

—  TIPOBOTHUTH IO CaMOCTOSITENBHO COCTABICHHOMY IUIAHY HECIOKHBIN
OKCIIEPUMEHT, HEOONBIIOE HWCCIIEOBAHNHE TI0 YCTAHOBIEHHIO OCOOCHHOCTEH
MaTEeMaTU9IeCcKOro 00bEKTa, 3aBHCUMOCTEH 00BEKTOB MEKIY COO0Oii;
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— CaMOCTOSATEJIbHO  (hOPMYJIHPOBaTh  OOOOIIECHHS W  BBIBOABI 10
pesyabraraM — TPOBENEHHOTO  HAONIONEHMs,  WCCICOBAHHUS,  OLCHUBATh
JIOCTOBEPHOCTb MOJYYSHHBIX PE3YJIBTATOB, BEIBOJIOB M 0000 IICHHIA;

—  IPOTHO3UPOBATH BO3MOKHOC Pa3BHTHE IMPOIECCA, a TAKIKE BBHIIBUTATH
MPEANOIOKEHNA O €TI0 PAa3BUTUUN B HOBBIX YCIIOBHAX.

Pabota ¢ nadopmanmeii:

— BBISIBJIATh HEAOCTATOYHOCTh U U3OBITOYHOCTH MH()OPMAIMHU, JAHHBIX,
HEOOXOMUMBIX IS PEIICHUS 3a/1a9H;

— BBIOMpPATh, aHAIM3HPOBATh, CUCTEMATU3UPOBATH W HMHTCPIPETHUPOBATH
HHGOPMAIIUIO PA3THYHBIX BUIOB U (POPM TIPECACTABICHUS;

— BbIOMpaTh (GOpPMY MpPEACTAaBICHUS HH(POPMAIMK W WILIFOCTPUPOBATH
peliacMmple  3amadM  CXEMaMH, JuarpaMMaMH, HWHOW TpaQukoi H KX
KOMOHWHAIUSIMH;

— OIICHUBATh HAIEKHOCTh MHPOPMALUHU MO0 KPUTEPHUSAM, MPEII0KECHHBIM
YUUTEJIEM WU C(HOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

2) Vuusepcanvuvie KOMMYHUKamugHbvle 0elicmasus obecneyusaom
CHOpMUPOBAHHOCTD COYUATLHBIX HABLIKOE 00YHAIOUJUXCSL.

OO01enue:

—  BOCIpHHUMATh X (GOPMYIUPOBATh CYXKJICHHUS B COOTBETCTBHM C
YCIIOBUSIMU W TETSIMHU OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3peHHs B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PELICHHUs
3a/1a41, KOMMEHTHPOBATh [10JIyYECHHBIN pE3ysbTar;

— B Xofe OOCYXICHHs 3aJaBaTbh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH
TEMBI, TIPOOJIEMBI, pelIaeMOH 3a1a4H, BHICKa3bIBaTh MJICH, HAIJICHHBIC HA TIOMCK
peUICHuA; COIOCTABJIATH CBOU CYXIACHHUA C CYXIACHUAMU JPYTHX YYACTHHUKOB
Janora, oOHapyKMBaTh pa3jInuue M CXOJACTBO ITO3HMINI; B KOPPEKTHOU (opme
(bopMyIMpoBaTh Pa3HOIIACHS, CBOM BO3PAKCHUS;

—  TIPEACTaBIATH  pE3yAbTaThl  pEIICHMS  3a4a4d,  OKCICPUMEHTa,
HCCIIEZIOBaHNUS, MPOEKTa; CAMOCTOSITEIBHO BHIOMpaTh (OpMAT BBICTYIUICHHUS C
yu€TOM 3aj]1ay MPe3eHTALNU U 0COOEHHOCTEH ayTUTOpUH.

CoTpynHHUUYECTBO:

— TIIOHMMaTh ¥  HCTONb30BaTh  MpPEUMyIIecTBa  KOMaHAHON W
WHJIUBHUIYaJIbHOI pabOThI IPU PEIICHNH y4eOHBIX MaTEMAaTHUECKUX 3a/1a4;

— T[pUHHUMATH  1ICJIb COBMECTHOW  JICSITENIBHOCTH,  IJIaHUPOBATH
OpTaHU3AIII0 COBMECTHOU PabOTHI, paclpeIeNiATh BUIBI Pa0OT, TOTOBAPUBATHCS,
0o0CyXaTh TpoIecC W pe3yibTaT paboThl; 0000INAaTh MHEHUS HECKOJIBKUX
JTFOICH;
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— yYacTBOBaThb B TIPYNIOBBIX (Qopmax paboThl (00CyxkIeHus, 0OMeH
MHEHHSAMH, MO3TOBBIE LITYPMBI M 1p.); BBIIOJHATH CBOIO 4YacTh pPadOTHl H
KOOPJAMHHPOBAaTh CBOW JCHCTBHS C APYTMMH YICHAMH KOMAaHJbI; OLICHHBATh
KauecTBO CBOETO BKJIAJIa B OOIIUI MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKaMU B3aHMOJCHCTBHSI.

3) Vuusepcanvuvie peynsamugHble Oeticmeust obecneuusaiom
opmuposanue cCMbICI08bIX YCHAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzarusi:

— CaMOCTOSITEJIBHO COCTABISTH IUIAH, ITOPUTM pEUICHUs 3a1a4u (HiIu
€ro 4acTh), BBIOMpATh CIIOCOO peIIeHUs C y4ETOM HMMEIOIIMX CSI PECypCOB H
COOCTBCHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTHPOBATH BAPHAHTHI
pelIeHuit ¢ yu€ToM HOBOM MH(pOPMALIUH.

CaMOKOHTPOIb:

— BIAJCTh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Iporecca u
pe3yibrara peleHns] MaTeMaTHYeCKO! 3a/1a4H;

— IPEABUIETb TPYAHOCTH, KOTOPbIE MOTIYT BO3HHUKHYTbH IIPU PELICHUU
3a/1a4¥, BHOCHTH KOPPEKTUBHI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJICHHBIX OLINOOK, BBISBICHHBIX TPYJHOCTEH;

— OLCHUBATHL COOTBETCTBHUC pE3yIbTaTa ACATCIBHOCTH IMOCTaBJICHHOM
LEIH U YCIOBHAM, OOBSCHATH NPUYNHBI JOCTHKEHHS WM HETOCTHKCHHS LISIH,
HaXOJIUTh OIMINOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY OITBITY.

[MPEJMETHBIE PE3VJIbTATbBI

[Ipenmernsle pe3ynbraThl ocBoeHUs [IpuMepHO# pabodeil mporpamMMbl MO
MaTeMaTuke TPEICTAaBICHBI IO TofaM OOYyYeHHS B CICAYIONINX paseiiax
IporpaMMbl B paMKaX OTJEJNBHBIX KypcoB: B 5—6 Kkiaccax — Kypca
«Maremaruka», B 7—9 kiaccax — KypcoB
«Anrebpay, «'eomeTpusi», « BEpOSTHOCTb U CTATUCTUKAY.

Pa3Butne noruueckux NpeACTaBICHUI U HABBIKOB JIOTHYECKOTO MBIIITICHUS
OCYILIECTBIIIETCSI HAa NPOTSDKEHUHM BCEX JIET OOyueHMsi B OCHOBHOW IIKOJIE B
paMKax BceX Ha3BaHHBIX KypcoB. [Ipenmomaraercs, 9To BBITYCKHHUK OCHOBHOM
IIKOJIBI CMOXET CTPOUTHh BBICKA3BIBAHUS W OTPHUIIAHUS BBICKAa3bIBAHHIA,
pacro3HaBaTh UCTHHHBIE U JIOKHBIE BBICKa3bIBAaHUS, NMPHUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, OBIAACET MOHATUSAMH: OIpeJe/ieHHe, aKCHOMa, TeopeMma,
JIOKa3aTebCTBO — M HAYYHUTCS MCIIOIH30BaTh WX MIPH BHITIOTHCHUN YICOHBIX U
BHEY4YEOHBIX 3a71ad.
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IIPUMEPHAS PABOYAS ITPOT'PAMMA YUYEBHOI'O
KYPCA
«MATEMATHUKA». 5-6 KIACCBI

LEJIM U3YYEHUSA YUEBHOI'O KYPCA

[TpuopuTeTHBIME LENSIMH 00yUSHHUSI MaTeMaTHKe B 5—6 Kilaccax sIBIISIOTCS:

—  IponxoibkeHHe (HOpMHUPOBAHMS OCHOBHBIX MaTeMaTHYECKHX ITOHSATHN
(aucno, BEJIMYHHA, reoMeTpHUIeCcKas ¢urypa), 00€CTICYMBAOTITIX
MIPEEMCTBEHHOCTh M TEPCIEKTHBHOCTh  MaTeMaTHYeCKOro  00pa3oBaHMs
oOyuaronmxcs;

— pa3BUTHE HHTEIUICKTYyaIIbHBIX W TBOPYECKHX  CHOCOOHOCTEH
00y4aroImxcs, IO3HABATEIbHOW AKTUBHOCTH, HCCIIEIOBATeIbCKUX YMEHHH,
MHTEpeca K N3yYCHUIO MaTeMaTHKH;

— mojBeJeHUE OOy4YalolIMXCsl Ha JIOCTYITHOM JUIi HHUX YPOBHE K
OCO3HAHHUIO B3aMOCBSI3M MaTEMATHKHU U OKPY’KarOLIEro MUpa;

— (QopmupoBanre (QyHKIHMOHAIBHOM MareMaTn4eckoil I'pPaMOTHOCTH:
YMEHHs paclio3HaBaTh MaTeMaTHYeCKHE OOBEKThl B PEANbHBIX JKU3HEHHBIX
CUTYalHUsIX, HPUMEHSATD OCBOGHHBIE YMEHHUS JUIS perIeHus
NPaKTUKO-OPUCHTHPOBAHHBIX  3ajad, UHTEPIPETHPOBATh  IONyYCHHbIE
pe3yJbTaThl M OLIEHUBATh MX HAa COOTBETCTBUE ITPAKTHUECKOM CUTYaIHH.

OCHOBHBIC JIUHUM COJEp:KaHUS Kypca MaTeMaTHKH B 5—6 kjaccax —
apumMeTHyecKass M TeOMETpPHYECKas, KOTOPbIE Pa3BUBAIOTCS INapajliesbHO,
KakJas B COOTBETCTBHM C COOCTBEHHOH JIOTHMKOH, OJHAKO, HE HE3aBHCHUMO
OJlHa OT APYroil, a B TECHOM KOHTaKTe M B3auMojeicTBuu. Takxke B Kypce
MIPOUCXOIUT 3HAKOMCTBO C 3II€MEHTaMHU aJIreOphl U OMUCATENbHON CTaTHCTHKH.

W3zydenne apudmMeTndeckoro mMareprana HaYMHACTCS CO CUCTEMATH3aluy 1
pa3BUTHS 3HAHUH O HATypajJbHBIX YUCIAX, MOJYUYEHHBIX B HAUAJIBHOW IIKOJE.
[Tpu 5TOM COBEpIIEHCTBOBaHHE BBIYMCIMTEIILHON TEXHUKH M (OPMHpPOBAHKE
HOBBIX TEOPETHUYECKMX 3HAHWN COUYETAeTCS C Pa3BUTHEM BBIYHCIUTEIHHOU
KyJIBTYpbl, B YacTHOCTH C OOy4YEHHEM MpPOCTEHIIMM NpuéMaM NPHKHIKH H
OIICHKM  pe3y/IbTaTOB  BBIUMCIEHHUI. M3ydeHHe HaTypadbHBIX  YHCEl
MIpoJoIDKaeTes B 6 Kilacce 3HAKOMCTBOM C HAUaJIbHBIMH TOHATHAMH TEOPHH
JIETUMOCTH.

Jpyroii KpymHbIii OJIOK B COAEp)KaHWM apH(YMETHYECKOH JHMHUU — 3TO
npo6u. Hauano n3ydenust OOBIKHOBEHHBIX U IECSTUYHBIX POOEH OTHECEHO K 5
KJ1accy. DTO MEepBBIN 3Tan B OCBOCHUH JIPOOEH, KOTAa IPOUCXOJUT 3HAKOMCTBO
C OCHOBHBIMH HJESIMH, TIOHATHSIMH TeMbl. [Ipu 3TOM paccMoTpeHue
OOBIKHOBEHHBIX Jpo0eil B IOJHOM OO0BEME NPEIIIECTBYeT M3yUCHHUIO
JECSITUYHBIX APOOEH, YTO 11e7IeCO00Pa3HO ¢ TOYKHU 3PEHHS JOTUKH H3IOKCHUS
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YHCIIOBOH JIMHWUM, KOTJA MpaBWiia AEHCTBUH C NECATUYHBIMH JIPOOSIMH MOYKHO
000CHOBATh YK€ HU3BCCTHBIMHU AJITOPUTMAMH  BBIITIOJTHCHUA I[eﬁCTBPIﬁ C
OOBIKHOBEHHBIMH JAPOOSIMHA. 3HAKOMCTBO C ACCSITUYHBIMH APOOSIMHA PACIIHPUT
BO3MOXXHOCTH JUII TIOHMMaHHUSI OOyYaroUMMHUCS HPUKIAIHOTO TPHUMEHEHUS
HOBOM 3alMCHU IPU H3Y4YEHHU JAPYTUX IPEAMETOB M IPU IPAKTUYECKOM
ncnonp3oBaHud. K 6 Kiaccy oTHec€H BTOpPOi 3Tam B M3y4eHHH Apoleil, rme
MIPOMCXO/IUT COBEPIICHCTBOBAHWE HABBIKOB CPAaBHEHHUS W IIPeoOpazoBaHUS
le06eﬂ, OCBOCHHUE HOBBIX BbBIYUCIUTECIBHBIX aJTOPUTMOB, OTTAYMBAHHUEC
TEXHUKH BBIYMCIIEHUH, B TOM YHUCII€ 3HAYEHWH BBIPAKCHUH, COIEPKAIUX H
OOBIKHOBEHHBIE, M JIECSTUYHBIC APOOU, YCTAHOBJIECHHUE CBSI3CH MEXIy HUMH,
paccMoTpeHne NpUEMOB pelIeHHst 3ajad Ha Jpobu. B Hawame 6 kiacca
IIPOUCXOIUT 3HAKOMCTBO C IIOHATHEM ITPOLEHTA.

OCOoOCHHOCTBIO H3YYCHHS MOJOXKHUTEIBHBIX W OTPUIATECIBHBIX YHCET
SIBIISICTCSI TO, YTO OHM TaKXe MOTYT pacCMaTpUBaThCs B HECKOJIBKO 3TanoB. B 6
KJIacce B Hadaje U3y4deHus: TeMbl «I1o0oKUTeNnbHbIE U OTPULATENBHBIE YHCIA»
BbIenseTcss moarema «llemble 4dmcia», B paMKax KOTOPOM 3HAKOMCTBO C
OTPUILIATENIbHBIMU ~ YHMCIAaMH M JEHUCTBUAMU C  TOJOXKUTEIbHBIMH U
OTpULUATCIIBHBIMU  YHUCJIaMU  TIPOUCXOAUT Ha OCHOBE COIACPKATCIBHOIO
MoAxoAa. OTO MO3BOJMSET HA JOCTYITHOM YPOBHE ITO3HAKOMUTH YyYalluXcs
MPAKTUYECKH CO BCEMHU OCHOBHBIMH IOHSATHAMHU TEMBI, B TOM 4YHCIE U C
[IpaBUJIaMH 3HAKOB IIPU BBINOJHEHHN apu(pMETHUECKUX JeWcTBUi. M3yueHue
panMoHAIBHBIX YHCEN HA 3TOM HE 3aKOHUYHUTCS, a OyAeT MpOJOIKEHO B Kypce
aireOpsl 7 Kiacca, YTO CTaHEeT CIEAYIOIIMM IIPOXOI0M BCEX NPUHIUITHAIBHBIX
BOMPOCOB, TEM CaMbIM pa3JelieHHe TPYIHOCTeH o0nerdaer BOCHPUSITHE
Marepuanga, a pacHpenesieHne BO BPEMEHH CIIOCOOCTBYET IPOYHOCTH
IIPUOOPETaEMBIX HABBIKOB.

[Ipu oOydeHun penIeHno TEKCTOBBIX 3a/1ad B 5S—O6 KJlaccaxX HCIOIb3YIOTCS
apudmeTnueckue MPUEMBI pelieHus. TEeKCTOBbIE 3aJaud, pelaeMbie MpH
OTpabOTKE BBIYMCIUTENBHBIX HABBIKOB B 5—O6 Kiaccax, pacCcMaTpHUBAIOTCS
3a[auil CJIEAYIOIIMX BUAOB: 3aJaudl Ha ABIKCHME, HA 4acTH, HA MOKYIKHU, Ha
pa60Ty " IPOU3BOAUTECILHOCTb, HAa MPOLCHTHI, HA OTHOLICHUA U IIPOINOPIIUU.
Kpome TOro, oOydarommecs 3HAKOMATCS C TpHEMaMH pEIICHUS 3a1ad
nepeObOpoM BO3MOXKHBIX BapHaHTOB, Yydarcs paborark ¢ uH(oOpMaruen,
MPEJCTABICHHOM B (hopMEe TAOIHIL MIIH THATPAMM.

B IlpumepHoii paboueld mporpamMme MPEIyCMOTPEHO (HOPMHPOBAHUE
MIPOTIEAEBTUIECKNX aNreOpandecKux IpeAcTaBlIeHU. BykBa Kak CHMBOM
HEKOTOPOI'0 YHCJIa B 3aBUCHUMOCTH OT MaTeMaTH4eCKOr0 KOHTEKCTa BBOJUTCS
MOoCTeNeHHO. bykBeHHas CUMBOJIMKA HIMPOKO UCIIONIB3YETCS MPEXKIE BCETO JIs
3anucH OOLIMX YTBEPXKACHUH M IPEANOKeHUH, (HOpMys, B YAaCTHOCTH JUIs
BBIYUCIICHUS] TEOMETPUUECKUX BEIHYHH, B KAYECTBE «3aMECTUTEISD YHUCIA.

B kypce «Maremaruku» 5—6 KiIaccoB MpeACTaBiIeHAa HaIsAHAs
TEOMETpHsl,  HalpaBlI€HHAas HA  pa3BUTHE  OOPa3HOrO  MBIIUICHHUS,
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MIPOCTPAHCTBEHHOTO BOOOPaXEHUsI, N300PA3UTENBHBIX YMEHUH. DTO BaKHBIN
oTall B N3Yy4YCHUU reoMeTpuu, KOTOpBIﬁ OCYIIECTBIIACTCA Ha
HaIJSITHO-TIPAKTHYECKOM ~ YpPOBHE, ONHMpAaeTcss Ha  HANIAHO-00pa3zHoe
MBIIIJICHHE  OO0yd4arommxcsi. bombiias  posnb  OTBOAMTCS  NPAKTHYECKOW
JICITENILHOCTH, OIIBITY, OSKCIIEPUMEHTY, MojeiaupoBanuto. OOydvaronmecs
3HAKOMSATCS C TEOMETPHUUECKIMH (PUrypamu Ha IIIOCKOCTH U B MPOCTPAHCTBE,
C WX TpOCTEHIIMMHM KOHPUTypamMsMH, ydarcs H300paxarb HX Ha
HEJIMHOBAHHOM M KJeTdaroil Oymare, paccMaTpuBalOT HX IpOCTeHIne
cBolicTBa. B mpouecce n3yueHuss HaIAHOW T€OMETPUU 3HAHUS, [1OJyUYEHHBIE
00y4aroImMMHKCs B HAYaJIbHON IIIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCSL.

MECTO YYEBEHOI'O KYPCA B YUEBHOM ITJTAHE

CoracHo yyeOHOMY IulaHy B 5—6 Kiaccax M3y4aeTcsi HHTeTpUPOBAHHBIH
npenMer «MareMaTHKay, KOTOPBIH BKJIIOYaeT apudMeTndeckuid marepuan u
HADUITHYIO TEOMETPHIO, a TAaK)Ke MPOICACBTUYCCKHE CBEACHUS U3 alreOpHl,
2JIEMEHTHI JJOTHKH U Hadaja ONU CaTelbHOM CTaTUCTUKHU.

VYueOHbIN IUIaH HAa W3ydYeHHE MAaTeMaTHKd B 5—O Kjaccax OTBOAMUT HE
MeHee 5 y4eOHBIX 9acOB B HEJENI0 B TEUCHHE KaXKJIOTO rofa 0OydeHUs], BCETO
He MeHee 340 y4eOHBIX 9acoB.

COHAEPXXAHUE YUEBHOI'O KYPCA (ITO TOOAM OBYUYEHU )
5 kmacce

Hamypanvhoie yucna u Hymop

HarypanpHoe umcno. Psx HatypanpHbix umcen. Yucmo 0. MzoOpakeHne
HaTypaJbHBIX YHCEJ TOYKAMU Ha KOOPAWHATHOH (YMCIOBOW) MTPSIMOH.

[losunuonHas cuctema cuucieHHus. PuMckas Hymepaius Kak Ipumep
HeHOSHHHOHHOﬁ CUCTCMBbI CUUCIICHUS. JIGCHTH‘IH&S[ CHUCTEMA CUHHCIICHUA.

CpaBHEHHE HaTypalbHBIX YHCEJ, CPABHEHHE HATYPAIbHBIX YHCET C HYIEM.
Crroco6s1 cpaBHeHHsA. OKpYITICHNE HATYPaTbHBIX YHCEIN.

CrnoxkeHue HaTypalbHBIX UHCEN; CBOHCTBO HyJIsl MPH  CIOXKCHHM.
Bbrunranne kak aelcTBhe, oOpaTHOE CIOKEHUIO. YMHOKEHHE HaTypabHBIX
qucell; CBOWCTBA HYJS U €IMHULBI IIPY YMHOXEHUU. JleieHne Kak AelcTBue,
obparHOe yMHOXEHHIO. KOMIIOHEHTHI [EHCTBHH, CBSI3b MEXKIY HHUMH.
[TpoBepka pesynsrara apudmerndeckoro xeicteus. IlepemecTurensHoe u
COUYETaATEIbHOE CBOMCTBa (3aKoHBI) CIIO2KECHUS u YMHOXKCHUS,
pacnpeneuTenbHOe CBOMCTBO (3aKOH) YMHOKEHHSI.

Vcnonb3oBanue OykB uisi 00O3HAYECHUsS] HEM3BECTHOTO KOMIIOHEHTa U
3aITUCH CBOWCTB apU(PMETHICCKIX TCHCTBHH.

JlenuTenn M KpaTHBIE YHCNA, Pa3IOKEHHE HAa MHOXHUTENU. IIpocTeie u
cocraBHble umcna. I[lpmsnakm memmmoctn Ha 2, 5, 10, 3, 9. Jlemenme c
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OCTaTKOM.

CreneHb ¢ HarypajbHbBIM IIOKa3aTelieM. 3aluCh 4YHCclia B BHJE CYMMBI
Pa3psIAHBIX ClIaraeMbIX.

UucnoBoe BblpakeHUE. BpluuciieHne 3HAYEHUH YHCIIOBBIX BBIPAXKECHMIA;
MOPSAJOK  BBINOJIHEHUS JedcTBUM. Vcnonb3oBaHuMe T1pu  BBIYUCICHUSAX
MIEPEMECTUTEIHHOTO W COYETATEIHHOTO CBOHCTB (3aKOHOB) CIOKEHHUS U
YMHOXKEHHUS, PACIIPENETUTENLHOTO CBOMCTBA YMHOKEHHUS.

Jlpoou
[IpencraBnerne o apoOu Kak crHocoOe 3amicH YacTH BEIWYHHEL

OObikHOBeHHBIE poOu. [IpaBwiibHBIE M HemnpaBmibHBIE JpoOu. CmenraHHas
Ipo0b; TPEICTABICHUE CMENIAaHHOW IPOOW B BHJE HEMPABWIBHOW IPOOH U
BBIJICTICHHE IIEJIOM YacTH YHClIa W3 HENpaBWIBHOH apodm. M3o0pakeHne
npoOeil ToukaMu Ha 4YHCIOBOM mpsimod. OCHOBHOE CBOKMCTBO ApoOH.
Cokpamienne  apobeit. IlpuBezenue JapoOM K HOBOMY 3HAMEHATEIIo.
CpaBaeHue npodeii.

CrnoxxeHne M BbUMTaHHE JpoOed. YMHOXKEHHE | JielieHHe ApoOei;
B3aMMHO-00paTHBIE Ipodu. HaxokaeHne yacTy Mesoro U MeJIoro MO €0 YacTH.

Hecatnunas 3amuck apoOeit. [IpencraBnenne aecsITHYHONH ApoOM B BHIC
OOBIKHOBEHHOH. IM300pakeHUE NECATHYHBIX NIPOOEH TOYKaMU Ha YHCIOBOU
npsiMoii. CpaBHEHHE JIECSITUYHBIX APOOEH.

Apudmernueckre AEHCTBUS C JeCSITUYHBIMH JpoOsimu.  OKpyriieHue
JECATUIHBIX TPOOCH.

Pewenue mexkcmoswvix 3a0au

Pemrenne TekCTOBBIX 3amad  apuMETHYECKHM CIocoOoM. Pemienune
JIOTHYeCKHX 3as1ad. Pemnrenue 3agau nepeOopoM BceX BO3MOMKHBIX BapHaHTOB.
Hcnonb3oBaHue MpH pelieHny 3a1a4 TaOJIUIl U CXEM.

Pemenne 3amau, comepkaliux 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIWUYHHBI:
CKOPOCTh, BpeMSs, pacCTOsSHHUE; IIeHa, KOIUYECTBO, CTOUMOCTh. EIMHMIIBI
HM3MEpeHHus: Macchl, 00bEMa, IEHBI; PACCTOSHHS, BPEMEHH, cKopocTH. CBS3b
MEXAY €IMHULIAMU U3MEPEHUS KaXKI0WU BETMUUHBL.

Perirenne oCHOBHBIX 3a/1au Ha APOOH.

[IpencraBnenne naHHBIX B BUIE TaONHUI, CTOIOUATHIX HATPAMM.

Haznaonan zeomempus

Harnsimable mpezpctaBieHust o (urypax Ha IDIOCKOCTH: TO4Ka, HpsiMas,
OTpE30K, Jy4Y, YTOJ, JIOMaHas, MHOTOYTOJbHMK, OKpPYKHOCTb, KpYyTL. YTOI.
[IpsiMoii, OCTPBIH, TyNON M pa3BEPHYTHIN YIVIBL.

JnuHa oTpe3ka, METPUYECKHE €OUHHULBl JUIMHBL. JUJIMHA JIOMaHOM,
MEPUMETP MHOTOYTojbHHMKA. M3MepeHHe M MOCTPOEHUE YIVIOB C MOMOIIBIO
TpaHCIIOPTHpA.

Harnsimable mpezicTaBieHust o GUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;

18



TIPSIMOYTOJIBHUK, KBaJIpar; TPEYTOJILHUK, O PABEHCTBE (QUTYD.

Wzobpaxenne ¢uryp, B ToM uucie Ha kierdaroid Oymare. [locrpoenne
KOHUTYpalii W3 dYacTeld NpsSMOH, OKPYXKHOCTH Ha HEJIMHOBAHHOW U
KIeTdaroil Oymare. Mcmonap30BaHNEe CBOMCTB CTOPOH U YITIOB IPSMOYTOJBHIKA,
KBajIpara.

[Inomans mNpsSMOYroJbHHKAa X MHOTOYTOJIBHHUKOB, COCTABIEHHBIX U3
MIPSIMOYTOJILHUKOB, B TOM 4HCiIe GUryp, n300pakEHHBIX Ha KJIeT4aTtol Oymare.
EnnHAIe M3MepeHns TUIOMIAIH.

Harnsinubie IIPEACTaBICHUA 0 IIPOCTPAHCTBEHHBIX (urypax:
MPSMOYTOJIBHBIA  Tapajuienienunes, KyO, MHOTOrpaHHHUKH. I300paxkenue
MPOCTEHIINX MHOTOTpAaHHMKOB. Pa3BépTkM Kyba ¥ mapaulesnenunesa.
Co3nanue Mopeleil MHOTOIpaHHUKOB (M3 OyMaru, IpPOBOJIOKH, TUIACTHIIMHA U
ap.).

OOBEM MPSIMOYTONBHOTO Tapajulesienunena, Kyoa. EQuHUIBI M3MepeHus
o0béMa.

6 Kiacc

Hamypanvnvie uucna

Apupmerndeckue JEHCTBUS ¢ MHOTO3HAYHBIMU HaTypaJbHBIMH YHCIIAMH.
UuciioBble  BBIPOKEHHUS, TIOPSAOK  JCHCTBUH, HCIOIB30BAHUE CKOOOK.
Hcnonp3oBanre NpH BBIUUCIEHHUAX IEPEMECTUTENBHOIO M COUYETATENBHOTO
CBOMCTB CIIOXKEHUS U YMHOXKEHHUSI, PACIIPEIEIUTEIILHOTO CBOMCTBA YMHOKEHUSI.
OxpyTiieHHe HaTypaJbHBIX YUCEI.

Jlenurtenyu n KpaTHble YKUCIa; HAMOOBIIHMKA OOLHIA IIUTEb U HaMEHbIIIee
oO1mee kpatHoe. J[emMMOCTh CyMMBI U TPOU3BeIcHUS. [leTIeHHE C OCTATKOM.

Jlpoou

OOBIKHOBEHHAsI JpOOb, OCHOBHOE CBOWCTBO JpOOM, COKpaIIeHHE IpOOeH.
CpaBHeHHE U yHOpsIouuBaHue ApoOeii. PelieHue 3a1au Ha HAXOXKICHHE YaCTH
OT IIEJIOTO M IEJIOTO 1O ero 4yacTu. J[poOHoe YHcio Kak pe3yiasTaT ACTICHHS.
[IpencraBnenne AecSITUYHON JOpoOM B BUAE OOBIKHOBEHHOH 1poOu U
BO3MOYKHOCTb TIPEJICTaBICHHUS OOBIKHOBEHHOW JIpoOWM B BHUJE JACCATHYHOM.
Jecstuyanble ApoOM ¥ METpUYECKas cucreMa Mep. ApuMETHISCKUE ICHCTBIS
1 YHCIIOBBIC BBIPAKCHUS C OOBIKHOBEHHBIMH U ACCATUIHBIMA APOOSIMH.

OtHomrenue. JledeHne B JaHHOM OTHOIICHWH. MacmTal, MPOMOPITHS.
[TpuMeHeHne MponopIHii IPH PEeLICHUH 3a/1a4.

[onsarne mporeHTa. BerancieHne mporeHTa OT BEIUIHHBI U BETHYUHBI 110
e€ IpoLeHTy. BeipaykeHne npoueHToB AeCATHYHBIMU JIpo0simu. Pemenne 3amaq
Ha MPOUCHTHI. BBIpa)KeHI/Ie OTHOIICHUA BCJIMYUH B ITPOLCHTAX.

Ilonosrcumensvnvie u ompuuameibHble Hucia
IlonmoxxuTenbHbIe U OTpuLaTCIbHbIC YUCJIa. HCJ'ILIG qucia. MO)IyJ'H) qucia,
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reoMeTpHuecKass HMHTEpIpeTanus MOIyist uucna. V3zoOpaxkeHuwe uucen Ha
KOOpAMHATHON mpsMoil. UYmcnoBble mpoMexyTku. CpaBHEHHE dYHCEIN.
Apundmernueckne JEHCTBUSL € TOJOKHUTEIBHBIMH W OTPHIATEIbHBIMU
YHUCJIAMU.

[IpsimoyronpHas cucTeMa KOOpAMHAT Ha IuIockocTH. KoopanHaTel Touku Ha
IockocTy, abcumcca M opauHatra. IlocTpoenme Touek u  Quryp Ha
KOOPJAMHATHOM IUIOCKOCTH.

Byxeennvie viparcenusn

[Ipuvenenne OykB Ui 3aldCH  MATEMaTWYCCKUX  BBIPAXKCHUH W
npemioxkennii. CBoiicTBa apuMETUISCKUX ICHCTBHIA. ByKBeHHBIC BBIPAYKCHUS
1 YUCIIOBBIC MMOJICTAHOBKU. byKBEHHBIC PaBEHCTBA, HAXOXKICHNE HEN3BECTHOTO
koMIoHeHTa. DopMyIIbL; (GOPMYIBI MIEPUMETPA M TUIOMIAU MPSIMOYTOJIbHUKA,
KBajipara, 00bEMa napaenenumneaa u Kyoa.

Pewenue mexkcmoswix 3aoau

Pemenne TEKCTOBBIX 3amad apuPMETHUYECKUM criocoboM. Pemenwne
JIOrHYecKuX 3aad. Pemenue 3aa4 nepebopoM BCeX BO3MOXKHBIX BAPHAHTOB.

Pemienne 3aga4, coAepiKalluX 3aBHCUMOCTH, CBS3BIBAIOIIUX BEIMYHMHBL:
CKOPOCTh,  BpEMs,  pPAcCTOSHHE;,  IIEHA,  KOJIMYECTBO,  CTOMMOCTH;
MIPOM3BOIUTENLHOCTh, BpeMsi, 00bEM paboThl. EJMHMIBI H3MEpEeHHUs: MacChl,
CTOMMOCTH; PACCTOSHHSI, BpEMEHH, CKOpPOCTH. CBs3b MEXIY CAMHHUIIAMH
M3MEPEHUS KaXKI0H BEITHYUHBI.

Pemrenne 3amav, CBS3aHHBIX C OTHOIICHUEM, IIPOIOPIIHOHAIEHOCTEIO
BCJIMYMH, ITPOLICHTaAMU; pPCIICHUEC OCHOBHBIX 3aJa4 Ha }lp06I/I 1 IPOLCHTHI.

OneHka ¥ TPUKHIKA, OKpymieHHe pesyasrata. CocrapicHue

OyKBEHHBIX BBIPQKEHHH 110 YCIOBHUIO 33/1a4H.

[IpencraBneHne AaHHBIX C MOMOINBI0 TaONMHI W quarpamm. CroOyarsie
AuarpaMMmbl: YTCHUE U TIOCTPOCHUE. Yrenue KPYTOBBIX AUarpamMm.

Haznaonasa zeomempus

Harnmsimable mpeznctaBieHust o (urypax Ha IDIOCKOCTH: TOUYKa, HpsiMasd,
OTpE30K, JIy4, YIrOJ, JIOMaHas, MHOIOYI'OJIBHUK, 4YETbIPEXYTOJIBHUK,
TPEYIOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOe pacnonoxeHue [BYX HPSMbIX Ha IUIOCKOCTH, NapajulejIbHbIC
IIpsIMbIE, TIEPIEHIUKYISIPHBIE NPAMbIe. I3MepeHne pacCTOSHUN: MEXKIY IBYMs
TOYKaMH, OT TOYKH 10 MPSIMOH; JUIMHA MaplIpyTa Ha KBaJpaTHON CETKE.

W3MepeHne u IOCTPOEHHE YIIOB C IOMOINBIO TpaHCIOpTHpa. Buis
TPEYrOJIbHUKOB! OCTPOYTOJIbHBIH, MPSIMOYTOJIBbHBIH, TYTIOYTOJbHBIH;
paBHOOEPEHHBIH, PaBHOCTOPOHHUH. YeTbIpEXYTOJIbHUK, TIPUMEPBI
YETBIPEXYTONIBHUKOB. [IpAMOyronbHUK, KBagpaT: HCIOIb30BAHUE CBOWCTB
CTOpOH, YINOB, JuaroHaneil. M3oOpaxkeHwe TreoMeTpuyecKux ¢GHUryp Ha
HEJIMHOBAaHHOW OyMare C HCIIOJIB30BAHUEM LHPKYIS, JIMHEHKH, YTOJIbHUKA,
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Tpancnoptupa. [locTpoenus Ha kierdaroi Oymare.

[lepumerp wmHOTOyroiabHUKA. [loHsATHE mOmEAAN (GUTYPBI; €AWHHIBI
uzMepenus miomaan. [IpubmmkénHoe u3MepeHue Iwiomanu GUryp, B TOM
grciie Ha KBaJapaTHOH ceTke. [IpnOmmKkEHHOe N3MepeHne UINHBI OKPYKHOCTH,
IIOIIAH Kpyra.

CummeTpus: HeHTpanabHas, 0CeBas U 3epKajlbHasi CHMMETPUH.

ITocTpoeHne CUMMETPUYHBIX QUTYD.

Harnsiasle TIPE/ICTaBICHUS 0  TPOCTPAaHCTBEHHBIX  (Urypax:
napajuienenumnes, Kyo, npusMa, NUpaMuIa, KOHYC, LIIMHADP, map u cdepa.
Nzobpaxxenne MIPOCTPAHCTBEHHBIX ¢uryp.  Ilpumepsr  pa3BEpTOK
MHOTOTPAaHHUKOB, LWTHHIPA " KOHYyca. Co3nanne  Mopenei

MIPOCTPAHCTBEHHBIX GUTYp (M3 Oymaru, MpOBOJIOKH, TUIACTUIINHA U JP.).
[onarne o0béMa; emuHHUIBI U3MepeHHst 00bEéMa. OOBEM MPAMOYTOIBEHOTO
rapaJuiesenunena, Kyoa.
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[UIAHVPYEMBIE ~ TIPEIMETHBIE PE3YJIBTATBI OCBOEHHUS
IIPUMEPHOII PABOYEH IIPOTPAMMBI KYPCA (110 T'OJIAM
OBYUYEHUS)

OcBoenune yueOHOro kypca «Maremarnka» B 5—6 Kiaccax OCHOBHOM
IIKOJIBI  JIOJDKHO — 00eCrledyMBaTh JIOCTHIKEHHE CIEAYIOIUX TPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB!

5 Kiacce

Yucna u epluucnenus

—  IloHnmarb W TIPaBMJIBHO YNOTPEOISATH TEPMUHBI, CBSI3aHHBIE C
HaTypaJIbHBIMHU YHCIaMH, OOBIKHOBEHHBIMH U JICCSITHIHBIMH APOOSIMH.

—  CpaBHHBaTh U YNOPSAOYMBATH HATypalIbHbIE YHCIA, CPAaBHUBATh B
MPOCTEHIINX CITydasiX OOBIKHOBEHHBIE POOH, AECATHYHBIE IPOOH.

— CoOTHOCUTh TOYKY Ha KOOPAMHATHON (4MCIOBOM) MpsiMOM ¢
COOTBETCTBYIOIIUM €1 YUCIOM M M300pakaTh HATypasbHBIC YHCIa TOYKAMHU Ha
KOOPIMHATHOH (YHCIIOBOM) IPSIMOIA.

—  BromonaaTe apudMeTHuecKue NEHCTBHS ¢ HATypalbHBIMU YHCIIAMH, C
O0OBIKHOBEHHBIMH JIPOOSIMU B ITPOCTEHILINX CITy4dasix.

—  BbINONHATE NPOBEpPKY, MPUKHUIKY PE3yJIbTaTa BHIYACICHHH.

—  OKpyDJIATh HaTypaJIbHbIC YHCIA.

Pewenue mexcmosuwix 3a0au

— Penrath TekcTOBBIC 3a7a4M apUPMETUICCKHM CIIOCOOOM M C IMOMOIIBIO
OpPraHU30BAHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX BAPUAHTOB.

— Pemarp 3amaum, coaepikaniye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITMUUHBI:
CKOpPOCTB, BpEMsI, pacCTOSIHUE; TIeHa, KOTMIECTBO, CTOUMOCTb.

— Vcnonb3oBarh KpaTKhe 3allUuCH, CXEMbl, TaONUIbl, 0003HAYCHUS MPU
peIIeHnH 3a1ad.

— [Tonb30BaThCs OCHOBHBIMM E€AMHUILIAMH HW3MEPEHUS: IICHBI, MAacCChI;
paccTosHUS, BPEMEHH, CKOPOCTH; BBIPAKaTh ONHU EIWHHIIGI BEIMYWHBI depes3
IpyTHe.

— W3Baekars, aHAJIN3UPOBATh, OLICHUBATH WH(POPMAITHIO,
MPEJCTABICHHYID B TaONMIe, HA CTOJOYATOW AMarpamMme, WHTEPIPETHPOBATH
Mpe/ICTaBJICHHbBIE TaHHbIE, UCTIOIB30BaTh JaHHBIC TIPU PEIICHUH 3a7ad.

Haznaonan zeomempus
— [Tonp30BaTbCSl TEOMETPUYECKUMH MOHATHSIMU: TOUKA, IPsIMasi, OTPE30K,
JIy4, yTOJ, MHOTOYTOJIBHUK, OKPYKHOCTB, KPYT.
— [TpuBoANTH NpUMEPHI 0OBEKTOB OKPYIKAIOLIETO MUPA, UMEIOIIHX (hopMy
N3YYEHHBIX TEOMETPUUYECKUX (HUTYD.
— Vcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YITIaMU: BepIIMHA
CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEPLIMHA, CTOPOHA, JMAarOHAJb; C
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OKPYKHOCTBIO: paJinyc, AUaMeTp, IIEHTP.

— N300paxaTh n3y4eHHBbIC TeOMETPHUYECKUE (GUTYPBl HA HETMHOBAHHOM
KJIETYaTOH Oymare ¢ IIOMOIIBIO IUPKYJIST M JINHEWKH.

— HaxomauTb UIMHBI OTPE3KOB HEIOCPEACTBEHHBIM H3MEPEHHEM C
MIOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KH 3aaHHOH JJIMHBI; CTPOUTH OKPY)KHOCTh
3aIaHHOTO Pajuyca.

— Hcnonb3oBark CBOICTBA CTOPOH M YIVIOB INPSMOYTOJbHUKA, KBajpara
JUISL MX TIOCTPOEHHS, BEIYUCIICHUS TUIOIAN U IePUMETPa.

— BbrumciasTe nepuMeTp M IUIOMaab KBaapara, mpsMoyrojibHUKa, GUryp,
COCTABJICHHBIX M3 IPSIMOYTOJBHHKOB, B TOM 4Hucie (Guryp, n3o0paxéHHBIX Ha
KJIeT4aToi Oymare.

— [Tonp30BaTbesi OCHOBHBIMH METPHYECKUMH  CIMHHLAMH H3MEPEHUS
JUTMHBI, TUTOLIA/IU; BBIPXKATh OJJHU €AUHHULIBI BEIMYHHBI Yepe3 ApyTHe.

— PacnozHaBare mapasuenenuien, KyO, HCIIOIb30BaTh TEPMHUHOJIOTHIO:
BepIlHA, peOpo IpaHb, U3MEPEHHUS; HAXOOUTh M3MEPEHHs MapaslieienuIeaa,
KyOa.

— Bemuncenare 006EM Ky0Oa, mapasuienenumesa o 3aJaHHbIM H3MEPEHHUSIM,
TI0JIb30BAThCS €MHUIIAMU U3MEPEHNUsT 00bEMa.

—  Pemiarp HecoXXHBIE 3a/1a4M HA U3MEPEHHE T€OMETPUYECKUX BEIHMYHH B
MPaKTUYECKUX CUTYaIHsAX.

6 kJacc

Yucna u evtuucienus

— 3HaTh U MIOHUMAaTh TCPMHHBI, CBI3aHHBIC C PA3THYHBIMHU BHIAMH YHCET
U CIIOCOOAMU WX 3aIHCH, MEPEXOANTH (CCIH 3TO BO3MOXKHO) OT OMHOU (POpMBI
3alUCU YMCiIa K IPYTou.

— CpaBHHMBaTh U YIOPSJIOYMBATH IIEJbIC YHCIA, OOBIKHOBEHHBIC U
JCCATUYHBIC )IpOGI/I, CpaBHI/IBaTI) qucja OgHOro nu pa:«mmx 3HAKOB.

— BoimonHsTs, couetasi  YCTHBIC u IMUCbMEHHBIC MIPUEMBI,
apHd)Meanecm/Ie )Iel\/'ICTBI/Iﬂ C HaTypa.HI)HBIMI/I nu ICJIIBIMHU qyucJjiaMu,
OOBIKHOBEHHBIMH W JECATHYHBIMH  JPOOSMH,  TOJOXKHUTCIBHBIMH |
OTpULIATENILHBIMU YUCIIAMH.

— BbluncnsaTh 3HAUEHUS] YUCIIOBBIX BBIPAXKEHUM, BBIOIHATH NPUKUIKY U
OIICHKY pe3yJbTaTa BBIYHCICHUMN; BBIMONHATh NPEOOPA30OBAHUS YHUCIOBBIX
BBIPKCHUI HA OCHOBE CBOICTB apu()METHUECKUX JICHCTBUIA.

— COOTHOCHTH TOYKY Ha KOOPJMHATHOH MPSIMOI C COOTBETCTBYIOIINM €
YHCIIOM B N300pakaTh YMCIIa TOYKAMHU Ha KOOPAWHATHOU TIPSMOA, HAXOIUTh
MOJyJIb YncJIa.
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— COOTHOCHUTH TOYKH B Hp}IMoyFOHBHOf/'I CUCTEME KOOpAWHAT C
KOOpAUHATaAaMU 9TOU TOYKH.

— OprFHHTL OCIIBIC quciaa "W ACCATHUYHBIC ,I[pO6I/I, HaXO0JIHUTb
HpI/I6J'II/I)K€HI/I$I YHUCCII.

Yucnoswvle u dyKeennvle bIpaANCeHUS

— [Tonumare 1 ynmoTpeOsiTh TEPMHHBI, CBSI3aHHBIE C 3alUCHIO CTETICHU
9rcia, HAXOOUTh KBajgpaT W KyO 4HCIA, BBUYHCIATH 3HAYCHHUS YHCIOBBIX
BBIPAKEHUH, CONIEPKALINX CTEIICHHU.

— [Tonb30BaThCsl MpHU3HAKaMU AECIMMOCTH, PACKJIa/JblBaTh HATypajbHbIE
YyClia Ha MPOCTHIE MHOXKHUTEIH.

— [Tonmp30BaThCSt MACIITAOOM, COCTABIIATE IPOTIOPITUH U OTHOIICHUS.

— Ucnonp3oBare OykBBI JUI1  OOO3HAUEHWS YHCET TIPHU  3aIHCH
MaTeMaTUYeCKUX BBIPAKEHUH, COCTABIATh OYKBEHHBIC BBIPAXKCHUS U (HOPMYIIBI,
HAXOJWTh 3HAYCHUS OYKBCHHBIX BBIPAKCHUM, OCYIICCTBISAS HEOOXOIUMBIC
MTOJICTAHOBKH U TIPEe0Opa30BaHHUS.

— HaxomuTh Hen3BeCTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoswvix 3a0au

— Pemratp  MHOTOITArOBBIE ~ TEKCTOBBIC — 3afaqd  apH(PMETHICCKUM
CrocoOoM.

— Penratp 3amaum, CBS3aHHBIE C OTHOIICHHEM, IMPOMOPIIHOHAIBEHOCTHIO
BEJIMYMH, IPOLICHTAMHM; PEIIaTh TPH OCHOBHBIE 3a/1a4K Ha APOOH M ITPOLICHTEI.

— Penratp 3amaum, comepiKamiiue 3aBUCUMOCTH, CBSI3BIBAOIIIC BEIINIHHBL:
CKOpPOCTB, BpeMs, paccrosiHue, I[eHa,  KOJWYECTBO,  CTOMMOCTB;
MIPOU3BOAUTEIBHOCT, BpeMs, 00BEMa pPabOTHI, HCIONB3YsA apUpMETHUCCKHUE
NEHCTBUS, OIEHKY, MPHUKHUIKY; IIONB30BAThCS  COWHHUIIAMH  H3MEPEHUS
COOTBETCTBYIOIUX BEJIHYHH.

— CocTaBnaTh OyKBEHHBIC BBIPAKCHHUS 10 YCIOBUIO 3aa9H.

— W3Bnexars nH(OpMALINIO, IPEACTABICHHYIO B TaONWIaX, HA JINHEHHOM,
CTOJNIOUATOW WM KPYTOBOW IUarpaMMmax, WHTEPIIPETHPOBATH IMPEICTABICHHEIC
JIaHHBIE; MCIIOJIb30BaTh JIaHHbIC TIPH PELICHUH 33/1a4.

— [MpencraBaste WHQOPMAIMIO € TOMOIIBIO TaONMWI, JMHEWHOH WU
CTOJIOUATOM IMarpamm.

Haznaonaa ceomempus

— [TpuBOAMTH PHMEPBI OOBEKTOB OKPYIKAIOIIETO MUPa, UMEIOIUX GopMy
N3YYEHHBIX T'€OMETPHUYECKHX IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

— W3o0pakarh € TIOMOIIBIO IIMPKYJsL, JIMHEHKH, TpaHCHOpTHpa Ha
HEJMHOBAHHOM W KJeT4aToil Oymare H3yueHHbIC IIJIOCKHE TI'€OMETPHYECKHE
(bUryps ¥ KOHQHUTYpAIUN, CAMMETPUIHBIC (DUTYPHL.

— [Tonmp30BaTbCsl TEOMETPUYECKUMH IIOHATHSAMH: PAaBEHCTBO  (UTYD,
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CUMMETpPHsI; HCHOJNb30BaTh TEPMHUHOJIOTUIO, CBS3aHHYI0 C CHUMMETpHEN: OChb
CUMMECTPUH, HEHTP CUMMECTPUH.

— Haxoaute BeIMUYMHBI YITIOB M3MEPEHHUEM C MOMOIIbI0 TPAHCHOPTUPA,
CTPOUTH YIUIbI SaIIaHHOI\/’I BCIIMYUHBI, I10JIb30BAaThCA IIPpU PEHICHUM 3aj1a4d
IpaJyCHO MepoW YIVIOB; paclO3HaBaTh Ha YEpPTEKax OCTPbIM, MPSIMOI,
Pa3BEPHYTHIM U TYIOH YIIBL.

— Bbruucnate  UIMHY — JOMaHOH, — NEpUMETP  MHOIOYTOJNBHUKA,
MOJb30BaTbCS E€IUHMLAMH HU3MEPEHMs JUIMHBI, BBIPAXaTh OJHH €IUHHIIBI
M3MEpPEHUs [UTMHBI Yepe3 ApyTHe.

— Haxoaute, ucnonb3ys uepTéXHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXKIY
JIByMsI TOYKaMH, OT TOUKH IO IPSIMOM, AJIMHY IyTH HA KBaIPaTHOM CETKE.

— Beraucnsate ionaab (bPIpr, COCTAaBJICHHBIX W3 MPAMOYT'OJIbHUKOB,
UCTIONB30BaTh  pa3OMEHNEe Ha MNPSMOYTOJIbHUKH, Ha paBHbBIE (UTYpBHI,
JIOCTpaNBaHUE [0 NPSMOYTOIBHUKA; IOJIb30BATHCSI OCHOBHBIMHU €IMHULAMU
HU3MEPCHUA IUIOIAAN, BbIpaXKaTb OAHW CAWHHUIBI MU3MEPCHUA IUIOMAAN 4Y€pe3
JIpyTHe.

— PacriosHaBarh Ha MOJCHSIX M HM300pAKCHHUSIX MUPAMUIY, KOHYC,
LWINHIP, MCHONb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, PeOpO, TpaHb, OCHOBAHME,
pa3BEépTKa.

— W300pakaTs Ha KJIeTUaTON Oymare mpsMOyTOIBHBIA MapasIeIeHIIe].

— Bbruncisate  00bEM  IPSAMOYTOJIBHOTO — Mapajvielenurnena, Kyoa,
TMIOJTb30BATHCSI OCHOBHBIMH €IMHUIIAMU U3MEPEHHs 00BEMA; BB

— Pemrate HecCITOKHBIE 3a1a4U HA HAXOXKIECHUE F€OMETPUUYECKUX BEINYHMH
B IPAaKTUYECKHUX CUTyallHsAX.
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TEMATUYECKOE INTAHMPOBAHUE YYEBHOI'O KYPCA (I10 'OJJIAM OBYYEHU )
5 kunacc (He menee 170 )

Ha3zBanue pa3gena (TemMbl)
Kypca (YHCJI0 YacoB)

OcHoBHOe cofep:KaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00y4al0LIUuXCst

HarypasbHble y4ucia.
JleiicTBust ¢
HATypPaJIbHBIMH
YHCJIAMHI

(43 v)

JlecaTudHas CHCTeMa CUMCIeHHA. Psp
HaTypajbHbIX uHces. HarypanbHblii
psn. Yucno 0. HartypanbHble yncna Ha
KoopauHaTHOW TpsiMoil. CpaBHeEHHeE,
OKpYyTJIEHHE HaTypaIbHBIX YUCEI.

Apudmerndyeckne JIeUCTBUS c
HaTypanbHbIMH yncnamu. CBOHCTBa
HyJIsl HpU CJIOXKEHUM M YMHOXXCHUH,
CBOHCTBA E€AMHMLBI IPH YMHOXCHUU.
IlepemecTuTensHOe M COUETATENHHOE
CBOHCTBa CIIOKEHHS M YMHOXKEHMUS,

pacnpeaciiuTeIbHOC CBOWMCTBO
YMHOXCHUA.
Z[enmenu u KpaTHBIC qucia,

pasjioKEeHUEe 4YHCIa Ha MHOXKHTEIH.
Henenue ¢ ocratkoM. Ilpocteie u
COCTaBHbIE yHUCcha. [Ipusnaxu
nenuMocTd Ha 2, 5, 10, 3, 9.

Crenenb ¢ HaTypadbHBIM MOKa3aTeIeM.
YucnoBble  BBIPQKECHUS;  HOPSAOK
JICHCTBUH.

Yurarb, 3aNHCBIBATh, CPABHUBATBL HATypaJlbHbIC YHCIIA;
npepIaratb M 00CY:KAaTh CIOCO0bI YIIOPSIOYMBAHUS
YHCell.

H300paxkaTb KOOpIMHATHYIO MPSIMYIO, OTMe4aTb 4uCIa
TOYKAMH  HA  KOOPAMHATHOM  OpsAMOH,  HAXOAMTh
KOOPJMHATHI TOUKH.

HccaenoBars cBoiicTBa HaTypaibHOro psja, uucen 0 u 1
MIPH CII0KEHUU U YMHOKEHHUH.

Hcnoab3oBaTh MNpaBUIO  OKPYIICHUS  HATypaTbHBIX
YHCelL.

Boinoanars apupMeTHYecKHe aeiicTBus c
HaTypajlbHbBIMM  YMUCJIaMM,  BBIYMCIAATb  3HAYCHUS

YHCIJIOBBIX BBIP)KEHUH CO CKOOKaMHM 1 €3 CKOOOK.
3anuchIBaTh [POM3BEICHHE B BHJC CTCICHH, YUTATh
CTCIICHH, HCNOJIB30BaTh TEPMHHOJOTHI0 (OCHOBaHHME,
[OKa3aTelb), BbIYUCISTH 3HAYEHHSI CTCIICHEH.
BbINOIHATHL MPUKUIKY U OLUEHKY 3HAYCHHH YHCIOBBIX
BBID@KCHHII, NpexIaratb W NPUMEHATb TNPUEMBI
MPOBEPKH BBIYHUCICHHIA.

Hcnonb30BaTh MPH BBIYHCIEHUSIX TIEPEMECTHTENBHOE H
COYETATEeIFHOE  CBOWCTBA CIOKEHHS W yMHOXKEHHS,
pacrpeeuTenbHOe CBOMCTBO YMHOKEHUST;
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Pemenne TeKCTOBBIX 3a/1a4 Ha BCE
apupMeTHICCKUE CHCTBYS, Ha
JIBHOKCHUE M TIOKYTTKA

¢opmyaupoBars " NPUMEHATH npaBuJIa
npeoOpa3oBaHUsl YHCIOBBIX BBIPAKCHUII HA OCHOBE
CBOICTB apU(METHIECKHUX JCHCTBHI.

HccaenoBarb yucaoBble 3aKOHOMEPHOCTH, BBIABHIATh U
000CHOBBIBATH IMIIOTE3bI, (POPMYIUPOBATH 00001IeHUS
M BBIBO/IBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HCCIIEIOBAHMS.
@DopMyJIUPOBATH OMpeNeIeHHsl [CIUTENs. U KPaTHOTO,
HA3bIBATh [JCIUTEIH W KpaTHBIC YHCIa; PACcHO3HABATH
MPOCTBIE W COCTaBHBIE 4YHCHa; (opMyJHpOBaTH U
npuMe-ITh NPU3HAKHM JenuMoct Ha 2, 3, 5, 9, 10;
NMPUMEHATh AJTOPUTM pA3JIOKEHHUS 4YUCIa Ha IMPOCThIE
MHOYKUTEIIN; HAXOAUTH OCTATKU OT JICJICHUS M HEIOJIHOE
YacTHOE.

Pacno3dnaBarh WCTHHHBIE M JIO)KHBIE BBICKA3bIBAaHHS O
HaTypajbHBIX  4YHCIaX, NPUBOAUTH  IPUMEPbI U
KOHTPIPUMEPDI, CTPOUTH BBICKA3BIBAHUSI U OTPHULIAHUS
BBICKa3bIBAaHUI O CBOMCTBAX HATYpaJIbHBIX YUCEI.
KoncTpyupoBars MaremMaTH4yecKHe HpeIJIOKEHHA C
[TOMOIIBIO CBS30K «H», «UIINY, «ECIH. .., TO...».

Pemiath TEKCTOBBIC 3a7a4d apH(PMETHYCCKHM CIIOCOOOM,
HCMOJIb30BATh  3aBHCMMOCTH  MEXJY  BEJIMYMHAMU
(ckopocTh, BpeMs, pACCTOSIHME; ILI€Ha, KOJUYECTBO,
CTOMMOCTD U JIp.): AHAJU3MPOBATH 1 OCMBICJIHBATH TEKCT
3aga4d, IepedopMyJIUpoOBaTL  YCIOBHE, H3BJEKATh
HEOOXOIMMBIC JIaHHbIC, YCTAHABJIMBATL 3aBHCUMOCTH
MEXIy BEIUYMHAMH, CTPOUTb JIOTHYECKYIO IETIOYKY
paccyxJeHuil.

MogeaupoBarb XOJl pPELICHHS 3aJaud C OMOILBIO
PHUCYHKa, CXeMBbI, TaOIHIIBL.

IIpuBoauThH, Ppa3oupaTb, OIEHHBATH  PA3JIMYHBIC
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peLLIeHHUS, 3alIUCH PELIEHUH TeKCTOBBIX 3a1a4.
KpuTuyeckn  OUeHUBATL  IOJIYYEHHBIM  pe3ylsbrar,
OCYIIECTBJIATh CaMOKOHTPOJb, IPOBEPssi OTBET Ha
COOTBETCTBUE YCIIOBUIO, HAXOAMTH OIIHOKH.

Pematp 3amaun ¢ mMoMoOIIbIO Tepedopa BceX BO3MOXKHBIX
BapUaHTOB.

3HAKOMHUTBCS C MCTOPHEN pa3BUTHS apuMETHKI

Harnsignasi reomerpusi.
Jlunum Ha miockoctu (12

)

Touka, mnpsmas, OTpe30K, JIyu.
Jlomanas. 3mepeHne JUIMHBI OTpE3Ka,
METpUYECKHE EAWHUIBI U3MEpPEHUs
JUInHBL. OKPY’KHOCTb U KPYT.

IIpaktuaeckas pabora «llocTpoenue
y30pa U3 OKPYKHOCTEM.

VYron. Ilpsmoii, ocCTpeli, Tymnol u
pa3BEpHYTHII yribl. M3MepeHue yIos.
[paktiueckas padora «IlocTpoenue
YTIOB

Pacno3HaBarh Ha 4epTekax, PHCYHKax, ONHCHIBATH,
UCIOJIb3Ysl TEPMUHOJIOTHIO, U HM300PazKaTh C IOMOIIBIO
4epTEKHBIX HHCTPYMEHTOB: TOUKY, NPSIMYIO, OTPE30K, JIyd,
YTOJ1, IOMaHYI0, OKPY>KHOCTb.

PacnoznaBarb, NPHBOAMTH  NPHUMePbl  OOBEKTOB
peasbHOrO MHpa, HUMEIOIIUX (OpMy H3YyUeHHBIX (QUTYD,
OLIEHHBATh UX JIMHEHHBIC Pa3MepBbI.

Hcnoab3oBars  JMHEHKY WM TPaHCIOPTHP  Kak
HWHCTPYMEHTBI JUIsl MOCTPOCHHSI U W3MEPEHHS: H3MEpSTh
JUIMHY ~OTpe3Ka, BEIHWYUHY YIVA; CTPOHTH OTPE30K

3aJJaHHOW  JJMHBL,  YroJ,  3aJaHHOW  BEJIMYUHBI;
OTKJIaAbIBAaTh IUPKYJIEM pa Hble OTPE3KH, CTPOMThH
OKPY’KHOCTb 3aJIaHHOTO paauyca. H3sobpaxarh

KOH(QUTypalud TeOMETPUYCCKHX (UTYp U3 OTPE3KOB,
OKPY>KHOCTEH, MX YacTeil Ha HEJIMHOBAHHOW M KJIETYaTOM
Oymare; mpeaiaratb, ONUCHIBATh U 00CYKIAaTh CIIOCOOBI,
AJITOPUTMBI [TOCTPOCHHUSL.

Pacno3naBath u wu300pazkarTb Ha HEJIWHOBAaHHOW U
KJIeT4aToil Oymare MmpsiIMOM, OCTpBIH, TYNOH, Pa3BEPHYTHIH
YIIIBL; CPABHUBATH YTJIBL.

BbIuucasiTh IJIMHBI OTPE3KOB, JIOMAHBIX.

IloHMMAaTh U MCII0JIb30BATH NIPH pPellleHUHU 33124
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3aBHCUMOCTH MEX[Y €IUHUIIAMU METPUYECKON CUCTEMBI Mep;
3HAKOMHUTbCSI C HEMETPHUYECKUMHU CHCTEMaMH Mep; BbIPaKaTh
JUITMHY B pa3InYHBIX eAnHUIAX usmepenus. MceaenoBarb
(huTypsl 1 KOHOUTYpALIUH, UCTIONB3YS HU(BPOBHIE PECYPCHI

OOBIKHOBEHHbIE
apoou

484

J1po0s. [IpaBuibHBIE u
HempaBwiIbHbIE ApoOH. OCHOBHOE
CBOWCTBO Zpodu. CpaBHeHHE
Jpo0eii.

Cnoxenue u BbIUUTAHUE

O0OBIKHOBEHHBIX ApoOeii. CMenraHHast
IpoOb. YMHOXKEHHE U JelieHHue
OOBIKHOBEHHBIX npobeii;
B3aNMHO-00paTHBIE APOOH.

Pemienne TEKCTOBBIX 3aJ1a4,
cogepkamux  apodu.  OCHOBHEBIC
3a/1a4u Ha JPOOH.

[lpumenenne OykB il 3allUCH
MaTeMaTUYeCKUX  BBIPAXKEHUH U
NPEIIOKEHUH

MopesnpoBars B rpaduyuecKoii, NmpeaMeTHOi ¢opme, ¢
MOMOIIBIO KOMITBIOTEpA MOHSTHS M CBOMCTBA, CBS3AaHHBIE C
0OBIKHOBEHHOH JTPOOBIO.

YuraTth M 3aNUCBLIBATH, CPABHHBATH OOBIKHOBEHHBIE
apobu, mpeasaratb, 000CHOBBIBAThL M 00CY:KIaTh CIOCO
0Bl ynops104nBaHus 1pooeil.

M3o0paxkaTrs  OObIKHOBEHHBIE  OpOOM  TOYKAMHU  Ha
KOOPJMHATHOM TpsAMOH; HCHOIB30BAaTh KOOPJIMHATHYIO
IPSIMYIO JIUTIS CPAaBHEHUSI POOeLii.

®opmMyJaUpoBaTh, 3aNUCBIBATL € MOMOINbLIO OyKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOW IpOOH; HCHOJIb30BATH
OCHOBHOE CBOWCTBO ApOOW JUIsi COKpallleHusl JIpoded u
MPUBEAEHHS IPOOH K HOBOMY 3HAMEHATEITIO.

IIpeacraBasiTe cMemaHHyio 1poOb B BUIE HEIPABUIEHOH U
BBIZICJIATD EJYI0 YacTh YUCiIa U3 HeMIPaBHIBHON JpOOH.
BoinoaHaTs apudmMeTnyecKkue JnefcTBUS c
OOBIKHOBEHHBIMH  JIpO0sSIMHM;  NPHMEHSITh  CBoOiicTBa
apupMeTHYecKnx  JAefcTBHH UL palMOHAIM3ALNH
BBIUMCIICHUI.

BBINOJHATHE NPHKUIKY U OLEHKY Pe3y/bTara BEIYHCICHHUI;
npepiaratb W NPHMEHSITb  NPHEMBI  MPOBEPKHU
BBIYHMCIICHUI.

[IpoBoauTh HccaeqoBaHMs CBOICTB Ipobeil, onmupasch Ha
YHUCIIOBBIC OKCIICPHMEHTHl (B TOM 4YHCIE C IIOMOLIBIO
KOMITBIOTEPA).
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PacnosHaBaTh WCTHUHHBIE U JIOKHBIE BBICKAa3bIBAaHHS O
JIpo0siX, MPUBOAUTHL MPUMeEPHI U KOHTPIPUMEDPHI, CTPOUTH
BBICKA3bIBAHUS 1 OTPHIAHUS BBICKA3bIBAHUI.

Pemiath TEKCTOBBIE 3aJauM, COAEpIKALIUE JPOOHBIC
JIaHHBIC, M 3aJa4d Ha HAXOKICHHUE YaCTH ILIEJOTO M LIEJI0ro
IO €T0 YaCTH; BBISIBJISITH UX CXOACTBA U Pa3JIMYHSs.

MopennpoBaTh XOJ pELIeHHs 3aJaud C MOMOIIbIO
PHCYHKA, CXeMBI, TAOJIHUIIBL.

IpuBoaurs, pa3duparb, OLEHUBATL  PA3IMYHbIC
peuIeHus, 3anucu pe]_UeHl/II‘/'I TEKCTOBBIX 3a/1a4.
Kpuruyeckn ouneHuBaTrb  IONYYEHHBIH  PE3yJbrar,
OCYILECTBIATh  CAMOKOHTPOJIb, IPOBEPsisl OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOAMTh OLINOKH.

3HAKOMHUTBLCSI ¢ UCTOPHEll PAa3BUTHS apUPMETUKI

Harnsinnas
reoMeTpus.
MHOroyroibHuKHU
(10 v)

MHoroyronbHUKH. YeTbIpEXyroiabHUK,
MPSMOYTOJIbHUK, KBaIpar.

IMpaxktnueckass pabdora «Ilocrpoenue

MPSIMOYTOJTBHUKA c 3aJJaHHBIMI
CTOpOHAMU Ha HEJIMHOBaHHOMN
Oymare».

TpeyrospHUK.

[Tnomans u NepUMETP

MPSIMOYTOJIbHHKA M MHOTOYTOJIbHHKOB,
COCTABJICHHBIX W3 MPSIMOYTOJEHUKOB,
CIUHUIIBI H3MEpeHus IJIOIIATH.
IleprmMeTp MHOTOYTOJIHLHUKA

OnuceiBaTh, UCNOJIL3YS] TEPMHHOJIOTHIO, H300PaKATh C
MIOMOILBI0  YEPTEIKHBIX MHCTPYMEHTOB M OT PYKH,
MOJIENIIPOBATh U3 OyMarn MHOTOYTOJIBHHKH.

IIpuBoguTh mNpHMepBI OOBEKTOB pPEATHFHOTO MHpa,
uMeronmx (opMy MHOTOYTOJbHHKA, MPSMOYTOJIbHUKA,
KBajpaTa, TPEYTONbHUKA, OLEHMBATb UX JIMHCHHBIC
pasMepbl.  BbluueaATb:  OepuUMETp  TPEYroJbHUKA,
IpsAMOYTOJIbHHUKA, MHOI'OYT'OJIbHHUKA, 101 aab
MPSIMOYTONIBHUKA, KBAJIpATa.

H3o00paxkaTs  OCTPOYrOJIbHBIC,  HPSIMOYTOJIBHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOW M KJIETYaTOH Oymare KBaapar
U TPAMOVIOJBHHK _C  3aJaHHBIMU _JUIMHAMHU _CTOPOH.
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HccnenoBaTth  cBolicTBa  IIPSMOYTOJIBHHKA, KBajapaTa
myTéM  OKCIepHMEHTa,  HAONIONCHUs,  HM3MEpeHHUs,
MOJICIUPOBAHUS; CPAaBHUBATh CBOIICTBA KBaApaTa W
IIPSIMOYTOJIBHHKA.

KoncrpyupoBars MareMaTH4ecKHe TPENJIOKEHHST C
MTOMOIIBIO CBSI30K «HEKOTOPBI», «1t000i». Pacmosnasarn
WCTUHHBIE U JIOKHBIC BBICKA3bIBAHUSI O MHOTOYTOJIbHHUKAX,
NPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI.

HccaenoBars 3aBUCHMOCTD IUIOLIAN KBaapara OT JJIH-bI
€ro CTOPOHBI.

Hcnosb3oBaTrs  cBOMCTBA  KBaJpaTHOM  CETKH  JUIs
noctpoeHust Quryp; pasGuBaTh OPSMOYTOJbHUK —HA
KBaZpaThl, TPEYTOJGHUKH, COCTABJIATH (QHUTYPB U3
KBaJIpaToB M IMPSIMOYTOJIBHUKOB W HAXOAUThH MX ILIOLIA/Ib,
pa3buBarh (GHUrypbl Ha MPSIMOYTOJIBHHKM W KBajgpaThl U
HaXOAWTh MX IUIOMIAIb.

BeipaxaTh BenWUMHY IUIOMIAAH B PA3TUYHBIX SIUHUIAX
U3MEpPEHHsT METPHUECKOH CHCTEMBI Mep, MOHHUMATh H
HCNOJIB30BATh  3aBHCHMOCTH MCEXIy METPHUUCCKUMH
€IMHUIIAMH U3MEPEHHUS TUIOIIATH.

3HAKOMHTHCSI ¢ MPUMePAMU NPHUMEHEeHMs IUIONIAIH U
nepuMeTpa B NpakTU4YeCKUX cuTyauusx. Pemars 3agaum
U3  peanpHOM JKM3HH, Mpegjaratb H  00CyXkIaTh
pa3/IH4HbIe CIIOCO0bI PELICHYs 3314
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JlecaTHYHBIE
apoou
(38 u4)

Jecstuanast 3aInuch TpoOeii.
CpaBHeHHE IE€CATHYHBIX APOOEH.

JleficTBHUSI C AECATUYHBIME APOOSIMHU.
OxpyrmieHne TeCITUIHBIX Ipo0eii.
Pemenue
coJleprKaIIux
3a/1aud Ha Jpoou

TEKCTOBBIX
Ipoowu.

3a1a4,
OCHOBHEIE

IIpeacTaBaATh JeCATUYHYIO JApoOb B BHAE OOBIKHOBEHHOM,
YUTATh W 3alUChIBATb, CPABHHMBATH JICCATUYHBIC JpOOH,
npeparatb, O00OCHOBBIBATH M O0CY/KJaThb  CIIOCOOBI
YIOPSAI0YUBAHUS AECATHYHBIX JPOOCH.

H3o0paxkaTh aecATHYHBIE APOOM TOYKAMH Ha KOOPAMHATHOM
MPSIMOM.

BbISIBIATL CXOACTBA W PA3IM4Us [PaBWI apHuYMETHUECKUX
JEeHUCTBUH ¢ HATypadbHBIMU YHCIAMH M AECSITUYHBIMU JIPOOSMH,
OOBSACHATD UX.

BoImosHsiTh  apudMeTnyeckue JeUCTBUS € JAECATUYHBIMU
Opo0siMM; BBINOJHATH TPHKHAKY M OLEHKY pe3yibTrara
BBIYKCIICHUH.

I[IpumMeHaTh cBoiicTBa apuPMETHUCCKUX JACHCTBUE  Iuis

palMoHaIU3aUY BEIYMCICHUH.

IIpuMeHsITh TNPAaBUJIO OKPYIVIEHMS] JIECSATHYHBIX JpOOeii.
I[IpoBoauTh WuCCIEIOBAHUA CBOICTB JAECATHYHBIX ApOOEH,
onupasich Ha YHUCIIOBBIE SKCIICPHIMEHTHI (B TOM YHCIIE C TIOMOIIBIO
KOMIIbIOTEpa), BbIABUIaTb THIIOTe3bl U INPUBOJUTH HX
000CHOBaHUSL.

Pacno3HaBaTh MCTHHHBIC W JIOKHBIE BBHICKA3BIBAHUS O JAPOOSX,
NPUBOAUTL  NpPHMepPbl ¥  KOHTPHOPUMEpPHl,  CTPOUTH
BBICKA3bIBAHHUS U OTPUIAHHS BHICKA3bIBAHUH.

Pemath TeKCTOBBIE 3a/1a4H, COlepIKaIIe ApoOHbIe JaHHBIC,  Ha
HAXOKJCHUE YaCTH LeJIOr0 U LEJIOrO 10 €ro 4acTH; BBIABJIATH
UX CXO/ICTBA M Pa3IH4Hsl.

MopenupoBaTh XOi pEIICHUS 3aJa4d C TIOMOIIBIO PUCYHKa,
cxeMbl, Tabmuupbl. IIpuBoauTh, pa3duparb, OlEHHBATHL
pa3TUYHbIE PENIeHHs, 3aMHCH PEIIeHNIT TEKCT BBIX 3a/1ad.
OnepupoBarb JpoOHBIMH UYHCIAMH_B_PEaTbHBIX KH3HEHHBIX
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CUTYaIUsIX.

Kputuuecku OLIEHUBATh MOy YSHHBIH pe3yabrar,
OCYIIECTBIISATH CAMOKOHTPOJb, TPOBEPSIS OTBET HA COOTBETCTBHE
YCIIOBHUIO, HAXOAUTH OIIUOKH.

3HAKOMUTBLCSI ¢ HCTOPHEN Pa3BUTHsI apruPMETHKH

Harnsanas
reomerpus. Tena u

¢urypsi B
npocrpancrse (9 4)

MHororpaHHHUKH. Nzobpaxenue
MHOTOTPaHHHKOB. Monenu
IIPOCTPAHCTBEHHBIX TEIIL.
[IpsiMOyTroNBHEIA  TapajuIeNenume],
KyO. PazBéprku Ky0a U
TrapaJuIeIeTTuIe/1a.

[Ipaktuueckas pabora «Pa3BépTka
KyOa».

O0BéM Ky0a,  HPSIMOYTOJILHOTO
TlapasuiesienuIe1a

PacnosHaBaTh Ha 4epTelkaX, PHCYHKaX, B OKpY:KaloleM
MHpe TpsIMOYTOJbHBIN Mapaiienenumne], Ky0, MHOTOTPAaHHUKH,
ONMHCHIBATh,  HMCHOJb3Yl  TePMHHOJIOTHIO,  OIICHHBAThH
JIMHEHHBIC pa3Mepbl.

IIpuBonUTL NMpHMePBI 00BEKTOB PEAILHOTO MHPA, UMEIOIIHX
(GbopMy MHOTOTpaHHHKA, MPSIMOYTOJBHOTO —Iapajielenunesa,

KyOa.
H3o0paxkaTh Ky0 Ha KiIeT4aToi Oymare.
Hccaenosars cBOliCcTBA Ky0a, MPSIMOYTOJIBHOTO

napaJuiesienuIe[a, MHOrOrpaHHUKOB, UCIONb3Ysl MOJICIIH.
PacnosnaBate ®W  m300pa:kaTth  pa3BEPTKH  Kyba W
napasuienenunesna. MoaeaupoBarh Ky0 U THapaiieienures u3
OymMarm W IPOYMX  MATepPHAIOB, OOBSCHATH  CHOCOD
MOZIEIIUPOBAHUSL.

Haxoaurh u3MepeHUs, BBIMMCIATbL IUIOMAJb IOBEPXHOCTHU;
006éM Kyba, MPSIMOYTONBEHOTO MapaJuIe/IeTINIIe1a; HCCIeT0BATh
3aBHCHMOCTb 00BEMa Ky0a OT JUIMHEI ero pedpa, BHIABHIATH H
000CHOBBIBATH THIIOTE3Y.

HaGaronare ¥ NPOBOAMTH AHAJOIMH MEXAy [OHATUSAMU
omaan M o0béMa, MEepUMeTpa W IIJIOMAAH MOBEPXHOCTH.
Pacno3HaBaTb UCTHHHBIC U JIOKHBIC BBICKAa3bIBAHUSA O
MHOTOTpaHHHUKAX, HPUBOIAMTH MNPHMePbl U KOHTPIPUMEPSI,
CTPOUTDH BbICKA3bIBAHMS U OTPHLIAHUS BBICKa3bIBAHH.

PemiaTh 3aga4um 13 peabHON JKU3HU
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IloBTOpenue u
o0o0menue (10 u)

IloBTOpEHHE OCHOBHBIX MOHITUH H
METOIIOB Kypca 5 Kiacca, 00001eHne
3HAHUH

BpIluMcasiTh 3HaY€HMs BBIPAXKEHUH, COAEpXkKalllUX HaTypajbHbIE
4nucia, OOBIKHOBEHHBIE W JICCATHYHBIE JPOOH, BBINOIHATH
peoOpa3oBaHUs YHCEI.

Bpi0uparth cnocod cpaBHEHMs YHCEll, BBIYMCICHUH, NPUMEHSTh
cBoiicTBa apu(METHUSCKUX NEUCTBUI ISl palUoOHATIN3ALNN
BBIUUCIICHUI.

OcymecTBIATh CAMOKOHTPOJIb BBINOIHICMBIX JeHCTBUH U
CaMOIIPOBEPKY pe3yJbTaTa BEIYUCICHUH.

Pemare  3agaum M3 peanpHOM  KM3HH, NPHMEHSATh
MareMaTH4YecKHe 3HAHMsl [T peIleHus 3ajad U3 JIpYyrux
y4eOHBIX IIPEAMETOB.

Pematp 3a7ayn pa3HBIMH CHOCO0AMH, CPABHHBATH CNOCOOBI
peIIeHUs 33/1a4l, BBIOMPATh PALMOHAJIbHBII c110c00
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6 knacc (He menee 170 )

Ha3panmue
pasnena (TemMbl)
Kypca (YHCJI0 YacoB)

OcHoBHOE coaepkanue

OcHOBHbBIE BHU/IbI ACATCJIBbHOCTH Oﬁy‘{aIOIIII/IXCﬂ

HarypanbHble

qHcaa
(30 v)

Apudmerndeckue JeHCTBUS c
MHOTO3Ha4YHBIMU HATypaJbHbIMU
guciamMy.  YMCIIOBBIE  BBIPKEHUS,

TIOPSIOK JICHCTBHH, HCIIONB30BAaHHE
ckoOok. OKpyIvieHHe HaTypaJlbHBIX
YyCcel.

Jemntenrn W KpaTHBIE — UHCIA;
HauOONBIINM OOIMI [NEINUTENs U
HaMMEHbIIIee 001Iee KpaTHoE.
Pasnoxkenne duncina Ha  IPOCTHIC
MHOXHTETH. JIeMIMOCTh CyMMBI U
Mpou3BeJieHusl. Jlenenne ¢ 0CTaTKoM.

PerieHne TekCTOBBIX 337124

BpinoHsTe apupmerndyeckue AeHCTBHA C MHOTO3HAYHBIMU
HATYpaJbHBIMU YHCIIAMM, HAXOAUTb 3HAYeHHUSl YHCIIOBBIX
BBIPOKCHUI CO CKOOKamMH U 0€3 CKOOOK; BHIYMCJIATH 3HAYEHHS
BBIPQXKECHUH, COJEpPXKAILIUX CTCICHU. BBINMOIHATH NMPUKHIAKY H
OlIEHKY 3HAYCHUN YHCIIOBBIX BBIPAKEHUH, NPUMEHSITH MPUEMBI
npoBepku pesynbrara. Mcenmosib30BaTh NPU  BBIYHCIEHHSIX
MEPEMECTUTEIILHOE U COYETaTeJIbHOE CBOWCTBA CIIOKEHHS U
YMHOXKEHUS,  PACIPEIEIUTEIIbHOE  CBOMCTBO  YMHOMKEHUS
OTHOCHTEIILHO CJIOKCHUSI, CBOMCTBA apH(METHISCKUX JIeHCTBHUIA.

HccaenoBars 4ncioBble 3aKOHOMEPHOCTH, IIPOBOJUTH YUCIOBbIE
9KCIEPUMEHTHI, BBIIBUT'AaTh U 000CHOBBLIBATH THIOTE3BI.
®opmyaupoBaTh  ONpedeJIeHMs] JICIUTENs W KpaTHOro,
HauOOJIBIIETO OOINEro JEAUTEAs W HaMMEHBIIEro OOIIero
KpaTHOTO, TPOCTOr0 M COCTaBHOI'O YHCEJ; MCIIOIb30BaTh 3TH
TIOHATHS NIPU PEIICHHUN 3a/1a4.

I[IpuMeHATH AJTOPUTMbI BBIYHUCICHHS HaWOOIBIIETO0 OOLICTO
JCTUTENsT W HAWMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QITOPUTM PA3TIOKEHHS YMCIIA Ha TTIPOCTHIC MHOXKHUTEIH.
HccaenoBarh ycioBus nenuMocTt Ha 4 u 6. UcenenoBarb,
o0cy:k1aTh, opMyJIHPOBATH U 000CHOBBIBATH BBIBOJ O
YETHOCTH CyMMBI, TPOU3BEACHNUS: IBYX YETHBIX YHCEI, IBYX
HEUETHBIX YUCJIE, YETHOTO M HEUETHOTO YHCE]T.

HccaenoBarh CBOCTBA JICTMMOCTH CYMMBI M IIPOM3BEICHUS
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YHCEL.

IIpuBoAMTL NPHMEPBI YHCEN C 3aJaHHBIMH CBOWCTBaMH,
pacrno3HaBaTh BepHble H HeBepHBIe YTBEP)KICHMUS O CBOHCTBAX
YHCeNl, ONPOBEPraTb HEBCPHBIC YTBEPKACHUS C IOMOLIBIO
KOHTPIPHMEPOB.

KoncTpynpoBars MareMaTHY€eCKHeE NMPEII0KEHHSI C TIOMOIIBIO
CBSI30K «H», «HIN», «ECIH. .., TO... ).

Pemiath TEKCTOBBIC 33/1a4M, BKIIFOYAIOLINE TTOHITHS JCIUMOCTH,
apuMeTHIeCKUM CHocoOOM, WCIIONB30BaTh Iepedop Bcex
BO3MOYKHbBIX BAPUAHTOB.

MopaeaupoBaTh X0 PEUICHUS 33Ja4d C IOMOIIBK PHCYHKa,
CXEMbl, TaOIHIIBI.

IpuBonuTs, pa3dupaTs, OLEHHBATH pA3JIMYHBIC DEIICHUS,
3aIIUCH PEIICHUH TEKCTOBBIX 3a1a4
KpuTnyeckn OIEHHUBATh IONYYCHHBIH pPE3yNlbTaT, HAXOAUTH

OHII/I6KI/I, OCYIICCTBIIATE CAaMOKOHTPOJIb, IIPOBEPSASA OTBET Ha
COOTBCTCTBHUC YCIOBHIO

Harnsaanas
reoMeTpus.
IIpsimble HA
miockoctu (7 4)

IepnenauxymnspHbIe IpsIMBIE.
[TapaynenbHble IPAMBIE.

PaccrosHue Mexay IByMs TOYKaMH,
OT TOYKH [0 NPsIMOM, AJMHA IyTH Ha
KBaJIpaTHOM CeTKe.

[TpuMepsI IPSIMBIX B IPOCTPAHCTBE

Pacno3snaBare Ha uepTrekaX, PUCYHKAX CIydad B3aUMHOIO
PaconoXKeHUs ABYX MPAMBIX.

H3o0paxkaTh ¢ NOMOMIBI) YepPTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOM M KJleTdaToil Oymare JiBe II€peceKaroluecs
MpsiMble, JIBE TAapajlelbHble TPSAMBIE, CTPOUTH TMPIMYIO,
TIePIIEHINKYIAPHYIO TaHHOH.

IIpuBoguts NpUMepbl napajieaIbHOCTH u
TIEPIIEHIUKYASIPHOCTH MPSIMBIX B TIPOCTPAHCTBE.

PacnosHaBaTb B MHOTOYTOJBHHKAX IEPICHAMKYISIPHBIE U
napajenbHble  CTOpoHbl. M300paikaTh MHOIOYTOJIBHUKH C
rapaJuIeIbHBIMU, IEPIEHANKYISIPHBIMU CTOPOHAMHU.
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HaxoauTh paccTosHHE MEXIy IBYMS TOYKAMH, OT TOYKH JIO
MpsIMOM, JJIMHY TyTH Ha KBaJpaTHOM ceTke, B TOM 4HCIE
HCTIOJTB3Ys IIH(POBBIC PECYPCHI

Jpobu
(32v)

OObIKHOBeHHass  apo0Ob, OCHOBHOE
CBOICTBO Jpoou, COKpalleHHe
npobeii. CpaBHeHHe u
YHOPSIOYNBaHUE TPOOEH.

Jlecatuanble ApoOM M MeTpHUYecKas
cucTeMa Mep.

ApudmeTnyeckue JIeUCTBUS c
OOBIKHOBEHHBIMH U JIECATUYHBIMU
JPOOSIMH.

Ortnomenue. JleieHne B JaHHOM
oTHouIeHuH. Macmtad, mponopuus.

IlonsiTue npouenra. Beluncnenue
MIPOLIEHTa OT BEJIMYMHBI M BEJINYHHBI
110 €€ IPOLCHTY.

Pemenue TEKCTOBBIX 3a/1a4,
coZieprKaIuX APOOH U MPOLCHTHI.

[Ipaktnueckass padora «OTHOUIEHHE
JUTHBI OKPYXXHOCTH K €€ THaMeTpy»

CpaBHHBATh M YNOPSII0MMBATHL JPOOH, BHIOHPATH CIOCO0
CpaBHEHHUS IPOOCHi.

IpencTaBasiTe JeCSATUYHBIE APOOM B BUJE OOBIKHOBEHHBIX
npo0eil ¥ OOBIKHOBEHHBIC B BHUJIC JIECSATUYHBIX, HCMOJIB30BATH
IKBHBAJICHTHbIE MPEICTABICHUS JPOOHBIX YUCEN IPU WX
CpaBHEHHH, TIPH BBIYUCIICHUSIX.

Hcnonp3oBaTh JecATHYHBIE JpoOWM TIpH  MPeoOpa3oBaHUH
BEJINYMH B METPUIECKOH CHCTEME Mep.

BbInoHsATE apudMeTHUecKHe AeicTBUS ¢ OOBIKHOBEHHBIMHU 1
JECATHIHBIMH APOOSMHU.

Berancanrs 3HaYEHHS BEIPAXKEHHH, coziep KaIux
OGbIKHOBeHHbIe )41 JACCATUYHBIC )lpOGH, BBIIIOJIHATH
npeoOpazoBanust apoOeil, BBIOMPATH C€HOCO0, NPUMEHATH
cBoiicTBa apu(METHUSCKUX NEHCTBUH ISl paloHAIN3AINT
BBIYHCIICHUM.

CocTaBJisITh OTHOIICHUS U IIPOIOPLUH, HAXOAUTh OTHOIICHHE
BEJINYWH, JISTIUTH BEJIMUNHY B JTaHHOM oTHomeHnu. Haxoaurs
IKCNEPHMEHTAIbHBIM IYTéM OTHOILICHUE JJIMHBI OKPY)KHOCTH K
eé nuamerpy.

HutepnperupoBarh MacmTad Kak OTHONIGHHE BENUYHH,
HAXOAMTh MacmTal TIaHa, KapThl M BBIUUCIATH PACCTOSHHUSA,
HCTIONIB3Ys MacIuTao.

OO0BSICHATH, YTO TAKOE MPOIEHT, YHOTPEOISTH 000POTHI peUr CO
CJIOBOM «IIPOLIEHT». BBIpaskaThb MpoOLEeHTH B Ipo0six U Apodu B
MIPOLICHTAaX, OTHOLIEHHE JIBYX BEIMYUH B IIPOLIEHTAX.
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BbIuMcaATh TPOLEHT OT YHCNIA M YHCIO IO €ro IPOLEHTY.
OxpyriaaTh 1poOu U MPOLEHTHI, HAXOAUTH MPHOIMKEHHS YUCElT.
Pemate 3agaum Ha UacTH, IIPOLEHTHl, MPONOPIUH, Ha
Haxo)KJIeHHe JpoOu (TpOIeHTa) OT BEIMYMHBI U BEINYMHBI IO €&
npobu (mponeHTy), apoOu (MporeHTa), KOTOPBI COCTaBIsACT
onHa BenuuuHa ot apyroil. [IpuBoauTs, pa3déuparb, OLEHUBATH
pa3IMYHbIC PeLICHHs, 3alIMCH PEIICHNH TeKCTOBBIX 3a/1a4.

Uspnexkars uHpopmanuio u3 TaOmuI W AHArpamm,
HHTEPIPETHPOBATH TaONMIHbIe JTaHHBIE, OTIpENIEeIIATD
HauOoubllee U HANMEHBIIIECE U3 NIPEJICTABICHHbIX JIAHHBIX
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IIpooonacenue

Ha3zpanmue
pa3nena (TeMbl)
Kypca (YHCJI0 YacoB)

OcHOBHOe cojiep:KaHne

OcHOBHBIE BU/IBI 1eATEILHOCTH 00y4aI0LIUXCS

Harnaanas
reoMeTpusi.
CummMmerpus

64

Oceas cummetpust. LlenTpanbhas
CHMMeETpHsl.

ITocTpoenue CUMMETPUYHBIX
uryp.

Ipakrnueckas pabora «OceBast
CHMMETPHS.

CI/IMMeTpI/ISI B [IPOCTPAHCTBE

Pacno3snaBaTh Ha uyepTexax U H300paXKEHHSX, H306paKaTh OT
PYKH, CTPOMTH C MOMOUIBIO MHCTPYMEHTOB (HTrypy (OTpe3oK,
JIOMaHyl0,  TPEYTOJIbHHUK,  IPSMOYTOJNIBHUK,  OKPYKHOCTB),
CUMMETPHUYHYIO TAaHHOI OTHOCHTEIBHO MPSIMOM, TOUKH.
HaxonuTh mnpuMepbl CHMMETPHH B OKPYXAIOLIEM MHpE.
MopneaupoBate 13 Oymarn JBe (GHIYpbI, CHMMETPHYHbBIC
OTHOCHTEIIBHO TIPSIMOH; KOHCTPYHPOBATh T'€OMETPHUYECKUE
KOH(QUTypalyu, UCIOb3YsI CBOHCTBO CUMMETPUH, B TOM YHCIIE C
MIOMOLIIBIO IIH(POBBIX PECYPCOB.

HccnenoBath cBOiicTBa M3ydeHHBIX (UTyp, CBS3aHHBIE C
CHMMETpPHEH, UCHOJIb3Ys 9KCHEPUMEHT, HaloeH e,
MOJIETIMPOBAHHE.

O00CHOBBIBATH, OMPOBEPraTh C IIOMOIIBI0 KOHTPIPUMEPOB
YTBEPXKICHHUSA O CUMMETpUH GUryp
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Boipa:xenust
¢ OykBamu (6
1)

Ilpumenenne OykB Ui 3amucu
MaTeMaTHYeCKUX  BBIPAXKGHUH U
MpeIUIOKEHUH. BykBennsie
BBIPAKEHUS u YHCIIOBBIE
M10JICTAaHOBKHU.

BykBeHHBIE paBEHCTBa, HAaXOXJCHHUE
HEHM3BECTHOTO KOMITOHEHTA.
Dopmyisl

HUcnoan3oBarh 6yKBLl JUT 0003HAYCHHUS YHCeIl, IpU 3arrcu

MareMaTUu4CCKuXx yTBep)KZ[eHHﬁ, COCTaBJIATH 6yKBeHHLIe
BBIPAKEHUS 110 YCIIOBUIO 3a/1a4U.
HUccaenoBars HECJIOKHBIC YUCJIOBBIC 3aKOHOMEPHOCTH,

HCIIOJIb30BaTh OYKBBI JUISl HX 3AITHCH.

BbIuncaATh 4MCIOBOE 3HAUCHHE OyKBEHHOTO BBIPAKEHMS IMPHU
3aaHHBIX 3HAYEHUSIX OYKB.

3anuceIBaTh dopmyabr: nepuMeTpa u TUIOIIAN
MPSIMOYTONIbHUKA, KBaJpara; UIMHBI OKPYXXHOCTH, IUIOIIAIN
KpyTa; BBIMOJHSATH BRIYHCJIEHHUS 110 3THM (opMyIaMm.

CocTaBiasTh (OpMyJIbl, BBIPAXKAIOIIUE 3aBUCUMOCTH MEKIY
BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACcCTOSHHE; H[EHA, KOIHIECTBO,

CTOUMOCTh;, MPOM3BOIUTEIBHOCTh, BpeMs, OO0BEM pPabOTHI;
BBIMOJTHSITH BBIYHUCIICHHS 10 3TUM (hopMynam.

HaxoauTh  HEW3BECTHBI  KOMIOHEHT  apH(METHUYECKOro
JIEUCTBUS
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Harnsaanas
reoMeTpus.
Durypsl

Ha I1ockoctH (14

)

YeTbIpEXyTOIbHUK,
YETBIPEXYTONBHUKOB.
[IpsiMmoyrosnbHUK, KBaJIpaT: cBOiicTBa
CTOPOH, YIVIOB, JUarOHajcH.

TIPUMEpEI

M3mepenue YIJIOB. Bunet
TPEYTOJLHUKOB.

Iepumerp MHOTOYTOJNBHHKA.
[Inomans ¢burypsr. Dopmyisl
nepumerpa u TUTOIIA N
MPSIMOYTOJIbHUKA. [pubmmwxénnoe
U3MEPCHUE MIOIAAN PUTYD.
IIpaktuueckas padora «llmomanp
KpyTa»

N306pakaTh Ha HEIMHOBAHHOW W Kierdaroil Oymare ¢
HCTIONB30BaHUEM UEPTEKHBIX HHCTPYMEHTOB YETHIPEXYTONBHIKH
c 3aJaHHBIMU CBOHCTBaMU: c napaJuieIbHBIMH,
NEPHNEHANKYIISIPHBIMU, PaBHBIMH CTOPOHAMHU, MPAMBIMU YITIAMU U
Ip., paBHOOEpEHHBIN TpeyronbHukK. [peanaratb u 00CyKaaTh
€1oco0bl, AJATOPUTMBI IOCTPOCHHUSL.

HcenenoBarb,  HCHOMB3ys  OKCIIEPHMEHT,  HaOIIoAeHwe,
MOZIEIUPOBaHUE,  CBOMCTBA  TIPSAMOYTONbHWKA,  KBaJApara,
pa3buBare Ha TpeyronbHUKH. OGOCHOBBIBATH, ONPOBEPraTh C
TIOMOII[BIO KOHTPIPUMEPOB YTBEPXKACHUS O MPSIMOYTOIbHHUKE,
KBaJIpaTe, paclno3HABATh BEPHBIC U HEBEPHBIE YTBEPIKACHMUS.
H3MepATh W CTPOUTH C MOMOIIBIO TPAHCIIOPTUPA YITEL, B TOM
YHCIIe B MHOTOYTOJIbHUKE, CPABHHMBATh YIUIB; PacHO3HABATHL
OCTpble, TpsAMBbIe, TyMble, Pa3BEPHYThIE yIiibl. Pacnmo3naBark,
H300pakaTh OCTPOYTONBHBIN, NPAMOYTOJBHBINH, TYNOYTOIbHBIH,
paBHOOEAPEHHBIN, PABHOCTOPOHHUHN TPEYTONbHUKH.

BeruncasnTe HEPUMETP MHOTOYTOJIbHHKA, TUIOMIAAb
MHOTOYTOJFHHUKA Pa30HeHMeM Ha MPSMOYTOIbHUKH, Ha PaBHBIC
(GUrypel, HCIIOIB30BaTh METPHUUYECKHE EIMHUIBI N3MEpEHHs
JUTHHBI Y TUIOIA/IH.

Hcnonb3oBaTh NpUOIMKEHHOE M3MEPeHHe UIMH U TIonaaei
Ha Kjerdatoil Oymare, mnpuOMOKEHHOE W3MEPEHHE JUIMHEI
OKpPYKHOCTH, ILIOMIAIH Kpyra
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IIpooonacenue

Ha3Banmue
pasnena (TemMbl)
Kypca (YHCJI0 YacoB)

OcHoBHOe coieprkanue

OcHOBHbIE BH/IbI 1€ TEJILHOCTH 06yqal01uuxc51

HonoxurensubIe U Lesnble 4yHClIa. Mopnyns  4ucina, IpuBoauTh npHMepbl UCIOJIL30BAHUSA B PEAIbHOM >KU3HU
oTpULAaTe/IbHbIe reoMeTpUIecKas MHTEPIIpETAIHS MOJI0KUTEIbHBIX U OTPULATEIILHBIX YUCEIL.
yueaa Mozysi. YucTOBBIE TPOMEKYTKH. H3o6paxars LieJIble yicia, [OJIOXKUTEIbHbIE U
(40 4) OTpHULIATEIbHBIC YUCIIA TOYKAMU Ha YUCJIOBOH MHpSIMOIi,
TTonoxxuTeabHbBIE u OTpULIATCJIbHBIC
HCII0JIL30BATH YHUCIIOBYIO IPSIMYIO JUI CPABHEHHSI YHCEIL.
yycnaa. CpaBHEHHE IOJIOKUTEIBHBIX H
[pumenaTs NpaBWJIA CPaBHEHUS, YNOPSJ0YUBATL LEJIbIC
OTpPHUIIATENBHBIX qHCeIL.
N 4yCciIa; HAXOAUTh MOIYIIb YUCIIA.
Apudmerndeckue neiicTBus c
®opMyJIHPOBATH MPABHJIA BEIYHCIICHUS C MOJOKUTEIBHBIMA
MOJOXKUTEIbHBIMA U OTPULATEIIbHBIMHU
A U OTPHUIATEIEHBIMY YUCIaMH, HAXOAUTDh 3HAYEHHS YHCIIOBBIX
qn . o o
BBIPKEHUH, COAEPXKAIUX ACHCTBHUSA C IONOXKHUTECIBHBIMH U
Perenue TekcTOBBIX 3a1a4 OTPHUIATENEHBIMA YHCITAMH.
[IpumeHATs CcBOWCTBA CIIOKCHUS U YMHOXCHHSA IS
npeoOpa3oBaHusi CYMM U MIPOU3BEICHUI
IIpencraBienune [IpsimoyronbHas cucTeMa KOOpAWHAT Ha OO0bSACHATL U WLIIOCTPHPOBATH MOHSATHE IIPSIMOYTOJIbHON
JaHHBIX mwiockocTu. KoopauHatel TOukM Ha CHUCTEMBbl ~ KOOpPIMHAT Ha  IUIOCKOCTH,  HCIIOJb30BaTh
(64) IUIOCKOCTH, abcIycca U OpIMHATA. TEPMHHOJIOTHIO; CTPOUTH HA KOOPIMHATHOH MIOCKOCTH TOUKU

Cronbuarsle U KPyTOBBIE IHArPaMMBL.

IIpakTnueckass pabota
JHarpaMm».

«IToctpoenue

n  Gurypsl 1O 3aJaHHBIM  KOOpJIMHATAM, HAXOAHUTH
KOOPJIMHATHI TOYEK.

Yurarb cTo0uaThIe u KPYTOBBIE JMarpaMMel;
HHTepNpeTHPOBaTh  JaHHblE;  CTPOMTb  cTONOUaThie
JuarpaMmbl.
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Pemenne 3aj1a4,
coziepKaIux JIaHHBIE,
MpEeCTaBICHHbIE B TAaOMWIIaX ¥ Ha
JiarpaMmax

TEKCTOBBIX

Hcnoab3oBars HHGOPMALHUIO, IIPSCTABICHHYIO B TA0NNIAX, HA
JarpaMmax i pelleHusl TEKCTOBBIX 3a/au U 3ajlad U3 peajlbHOU
JKU3HU

Harnsanas
reoMeTpusl.
Durypsl

B IpocTpaHcTie (9 1)

[IpsiMOyTrOnbHBIN  Mapasenenunen,
Ky0, mpHu3Ma, INHUpaMuia, KOHYC,
IVJTHHD, mrap u cepa.
W3obpaxkeHne  MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr pa3BEPTOK
MHOIOTPAHHMKOB,  LWIMHIpAa U
KOHYyCa.

IIpakrnueckas pabora «Co3nanue

Mozeneit IIPOCTPAHCTBEHHBIX
buryp».

[Nonstue 00BEMa; CIIMHUILIBI
HM3MEpPEHHS 00béMa. O0BeM

MPSAMOYTOJIBHOTO  MapalielIeHIIea,
Ky0a, hopmyisl 00bEMa

PacnosnaBaTh Ha 4yepTekax, pHCYHKaX, OMHCBHIBATHL ITHPAMULY,
OpU3My, LWIMHAP, KOHYC, Imap, H300paxarb HUX OT pPYyKH,
MOJIeJIUPOBaTh W3 OyMard, IUIACTHINHA, TPOBOJIOKH U JIp.
IIpuBonuTHL NMpUMeEPHI 00HEKTOB OKPYKAIONIET0 MHUPA, NMEIOIINX
(hopMBI HA3BaHHEIX TeJI.

Hcnoab3oBaTh TepMHHOJOTHIO:  BepIInHA, pebpo,
OCHOBaHHE, BBICOTA, PAAUYC U JUaMETp, pa3BEpTKa.
M3yuars, ucrnonb3ys OSKCHEPUMEHT, HaOIMIOAEHHE, H3MEpeHHe,
MOJISTUPOBAHUE, B TOM YHCIE KOMIBIOTEPHOE, U ONMCHIBATH
CBOICTBA Ha3BAHHBIX TEN, BBIABJIATH CXOACTBA U Pa3THUM:
MEXTy MHPaAMUAOH W MPU3MOW; MEXKTY IMINHIPOM, KOHYCOM U
IapoM.

PacmosnaBaTe pa3BEPTKM TapajuienenuIena, KyoOa, MpPU3MEL
MHPaMUJIBI, KOHYCa, IIHHAPA; KOHCTPYHPOBATH JaHHEBIC Tela U3

IpaHb,

pa3BépTok, co3gaBate ux Mojenn. CosmaBare  Moxean
IPOCTPAHCTBEHHBIX (GUTYp (M3 OyMaru, MPOBOJIOKH, TUIACTHIIMHA U
ap.)

H3mepsaTh HAa MofeIsAX: IIHHBI pEOep MHOTOTPAHHHUKOB, THAMETP
mapa.

BoiBoauTh opmyay 00béMa MPSIMOYTOJILHOTO
napajienenumnea.

Boruucasite  mo  dgopmyram:  00EM  IPSIMOYTOJBHOTO

napajiefenumnena, Kyba, HCIONb30BaTh CIHHUIBI H3MEPCHUS
00bEMa; BBIYMCIAATL OOBLEMBI TEJI, COCTABIECHHBLIX W3 KYOOB,
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TapauiC/ICIuICI0B, pelaTb 3aa4u ¢ p€aJIbHbIMHU JAHHBIMU

IloBTOpenue, IloBTOpEeHNE OCHOBHBIX IIOHATUI BBIYMCIISITh 3HAYEHUS BEIPAKEHUHM, COAEPIKAILMX HATypajbHbIE,
00001IeHNne, U METOJIOB KYPCOB 5 U 6 KJIacCOB, LeIIbIC, TOJIOKUTEIbHBIC U OTPHILIATEIBHBIC
cucremMaru3aumus 0060011eHNe U CUCTEMATH3aLHs qycia, OOBIKHOBEHHBIC U IECSITUYHBIC IPOOH, BBITIOTHATE
. peoOpa3oBaHMUs YHCEIT U BHIPAYKCHHH.
(20 w) SHaHUH Boi6upars cnocod CpaBHCHHS YKCEN, BBIYUCICHUIA,

NPHMEHSATh CBOHCTBA apu(pMETHUECKHUX JeHCTBUM 1715
AIMOHAJIM3AI[N BEIYHCIICHHH.
elIaTh 32Ja41 U3 PeaIbHOM KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS [UIs PeIleHHs 3a1a4 U3 JPYTHX
HPEAMETOB.
Pemate 3a7a4m pasHbIMH crioco0amMu, CPABHUBATh, BLIOUPATh
CIOCO0BI PEIICHUS 3aJa9H.
OcylecTBJIsITh CAMOKOHTPOJIb BBITIOTHIEMbIX JeHCTBUI

1 CaMOIIPOBEPKY pe3yjibTaTra BBIYMCIICHHI

[Tpu pazpaboTke paboueil mporpamMMbl B TEMAaTHYECKOM IUIAHUPOBAHUH JIOJDKHBI OBbITh YITEHBI BO3MOXXHOCTH HCIIOJIb30BAHHMS
QNEeKTPOHHBIX  (TM(POBBIX)  00pa30BaTEMBHBIX  PECYPCOB,  SABIAIOMUXCS  YICOHO-METOAMYCCKUMH  MaTepHallaMH
(MyJBTHMEIMIHBIC TIPOrPaMMBl, JJICKTPOHHbBIE YUEOHUKH M 331a4HHUKH, JIEKTPOHHBIC OMOINOTEKN, BUPTYaJIbHBIE JJA00PATOPHH,
UTPOBBIE TPOrPAMMBI, KOJUIEKIMH LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), MCIOIB3YEMBbIMH JUIsi OOyYeHHs W BOCIIUTAHUS
Pa3IMYHBIX TPYIII MOJIL30BATENICH, IPEICTABICHHBIMU B 3JIEKTPOHHOM (LM(GPOBOM) BHIE M PEANU3YIOLMMH IHIAKTHYSCKUE
Bo3MoxkHocTu VKT, comepxanne KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 00pa3oBaHNH.
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INPUMEPHAS PABOYAS ITPOT'PAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7 - 9

KJIACCBbI

HEJIN U3YUYEHMA YUEBHOI'O KYPCA

Anrebpa sBIA€TCS OJHMM W3 ONOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHA
oOecrieunBaeT N3y4eHue APyrux AUCIUIUINH, KaK €CTECTBCHHOHAYYHOTO, TaK 1
FYMaHUTapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIS IPOJOIDKEHUS
00pa3oBaHMs U B TOBCEHEBHOH XM3HU. Pa3BuTHE y 00yUaromMXCsl HAyYHBIX
TIPE/ICTABICHUH O TIPOUCXOXKICHUN U CYIIHOCTH alredpandecknx abCTpakIui,
croco0e OTpaKeHUsI MaTeMaTHYeCKOW HayKoi SBICHHH W MpPOLIECCOB B
MpUpoJe M OOIIECTBE, POJIM MATeMaTHYECKOTO MOJIEIUPOBAHHS B HAyYHOM
MO3HAHMM W B IPAKTHKE CHOCOOCTBYeT ()OPMHPOBAHMIO HAYYHOTO
MHPOBO33pEHUsI M KadeCTB MBIIUICHNS, HEOOXOMMMBIX JUIS aJalTalud B
coBpeMeHHOM 1u(poBOM oOIIecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM
o0pa3om oOecriednBaeT pa3BUTHE YMEHHUS HAOIIOIaTh, CPABHUBATH, HAXOIUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHUS, CHOCOOHOCTH
apryMEHTHPOBaHHO 0OOCHOBBIBATH CBOM JICHCTBHS M BBIBOJbI, (DOPMYIIHPOBATH
yrBepxkneHmss. OcBoeHme Kypca anreOpbl  00ecrieunBaeT  pa3BUTHE
JIOTHYECKOTO MBIIIICHNST OOYYalOIMXCsl: OHM HCIOJB3YIOT JCAYKTHBHBIC H
HWHAYKTHUBHbBIE paccyxaeHus, 000011eHne u KOHKPETH3allUIO,
abctparmpoBanne ¥ aHajormoo. OOydeHme anreOpe  mpeAroiaraeT
3HAQUUTENBHBI  00BEM  CaMOCTOSATENBHOM JAEATEIBHOCTH — OOYYaIOMINXCS,
MO9TOMY CaMOCTOSITENILHOE PEIICHHE 3a/lad €CTECTBEHHBIM 00pa3oM SIBISIETCS
peanu3aleii 1esITebHOCTHOTO IPUHIUIA O0yYEeHUSI.

B crpykrype mporpammbl y4eOHOTO Kypca «AnreOpay» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHMMAIOT COJlepKaTeIbHO-MeToAn4ecKue uHun: «Hucia u
BBIUHMCIICHUS»; «ANITeOpandecKue BEIPaKCHUS;

«YpaBHeHuss M HepaBeHCTBa»;  «Dynkmuwm». Kaxmas w3 3THX
COZIEPXKATETBHO-METOANIECKNX JIMHNAI Pa3BUBACTCSl HA MPOTSDKEHUH TPEX JIET
M3Y4YEHUs] Kypca, ECTECTBEHHBIM 00pa3oM IeperuieTasich U B3aUMOJICHCTBYS C
JOPYTUMH €ro JIUHKSIMUA. B Xoze M3ydeHUs: Kypca 00ydYaroIuMCs PUXOIUTCS
JIOTHYECKH PACCYKAaTh, MCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B
CBSI3M C ATUM I€IecO00pa3HO BKIIOYHTH B MPOTPaMMy HEKOTOPBIC OCHOBBI
JIOTHKH, TPOHHU3BIBAIOIINE BCE OCHOBHBIE pa3ieibl MaTreMaTHYeCKOTo
o0pa3oBaHMA W CHOCOOCTBYIOIIHME OBJAICHUIO OOyYarOIIUMUCS OCHOB
YHUBEPCAJIILHOTO ~ MaTreMaTH4YecKoro si3bIka. TakuM  00pa3oM, MOXKHO
YTBEPXKIATh, YTO COICPIKATEIBHOM U CTPYKTYPHOI 0COOCHHOCTBIO Kypca
«Anrebpay SIBISIETCS] €70 HHTEIPUPOBAHHBIN XapaKTep.

Conepxanne smHUM «YUYWcoa W BBIYMCICHUSD» CIY’)KUT OCHOBOM ISt
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JalIbHEHINETr0 U3y4eHUs] MaTeMaTHKH1, CIOCOOCTBYET Pa3BUTHIO Y 00yUarONIHXCs
JIOTHYECKOTO MBIIUIEHHS, (OPMHUPOBAHUIO YMEHHS IIOJIb30BAThCS allTOPUTMAMH,
a TaKKe MpPUOOPETEHHIO TIPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS
TTOBCETHEBHOW JKM3HH. Pa3BUTHE MOHATHS O YHCIEC B OCHOBHOM IIIKOJIC CBSA3AHO
C PpalMOHAIBHBIMH W  HUPPALMOHAIBHBIMU  YHCIAMH, (HOPMHUPOBAHHUEM
MPEACTAaBICHAN O MCHCTBUTENFHOM YHCIC. 3aBEepIICHHE OCBOCHHS YHCIIOBOI
JIUHAW OTHECEHO K CTapIIeMy 3BeHY OOIIero oopa3oBaHusl.

ComepxaHne [ByX anreOpandeckux JUHHA — «Anredpandeckue
BBIPOKCHUS» W «YPaBHEHHS M HEPABEHCTBA» CIIOCOOCTBYET (HOPMUPOBAHUIO y
o0yyarommxcss MareMaTHYecKoro ammapara, HEoOXOAMMOro ISl pPelIeHHs
3aga4 MaTEMaTuKh, CMECKHBIX MTPEAMETOB H IMPAKTUKO-OPHUECHTHUPOBAHHBIX
3a7a4. B OCHOBHOW 1mKoNEe y4eOHBIH Marepuanx TPYMITUPYETCS BOKPYT
pannoHaANBHBIX BBIpaKeHUH. Airedpa IEMOHCTPHPYET 3HAYEHHE MAaTEMaTHKH
Kak sI3bIKa JUIS IIOCTPOEHHS MaTeMaTHYeCKHX MOJEJICH, OMUCAHUs IPOLIECCOB
1 SIBICHUH peanbHOro mupa. B 3amaunm oOyueHmst anreOpe BXOAAT TaKKe
JlalibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO MBIIIICHUs, HEOOXOAMMOro, B
YaCTHOCTHU, IJI1 OCBOCHUA KypcCa I/IH(I)OpMaTI/IKI/I, 1 OBJIaJCHUC HaBbIKAMH
JEeNyKTHBHBIX paccykaeHuid. IIpeoOpazoBaHne CHMBONBHBIX ()OPM BHOCHUT
CBOM cnenm@uyeckuii BKJIQJ B pa3BUTHE BOOOPAXEHHs, CIIOCOOHOCTEH K
MareMaTH4ecKOMy TBOPUECTBY.

Conepkanne  (QyHKIMOHAJIbHO-TpaUueckoll  JIMHUM  HalEeJeHO Ha
MoJyuYeHHe IIKOJIbHUKaMH 3HaHMW 0  (QyHKIMSIX Kak — BayKHEHINeEH
MaTeMaTHIeCKOH MOJENH MJIsl ONMCAHWS W HCCIEAOBAHUS Pa3sHOOOPa3HbBIX
MIPOIIECCOB W SIBICHWI B mpHpozae n oOmecTse. M3ydeHune storo marepuana
CIOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCSI YMEHHsI HCIIOJIb30BATh Pa3JINUHbIC
BBIPA3UTENIbHBIE CPEJICTBA A3bIKA MAaTEMAaTHUKH — CIOBECHBIE, CHMBOJIHMUCCKHE,
rpajguyeckne, BHOCHT BKJIaJ B (OpMHpPOBaHHE NPEACTABICHUH O poln
MareMaTHK{ B Pa3BUTUH UBWIN3AIMN U KYJIBTYPHI.

MECTO YYEBHOI'O KYPCA B YUEGHOM ITJTAHE

CoracHo yueOHOMY IutaHy B 7—9 Kiaccax HM3ydaeTcs y4eOHbBIM Kypc
«AnreOpay, KOTOPBIH BKIIIOYAET CIIEAYIOIINE OCHOBHBIC Pa3/eibl CONCPIKaHUSL:
«Uncna n BBIYUCICHUS», «AnreOpandeckue BBIPAKECHUS», «YPABHEHUS H
HEpaBEHCTBAY, « DyHKIINNY.

VYueOHbIH T1aH Ha U3ydeHHe anreOpbl B 7—9 Kiaccax OTBOJHUT HE MeHee 3
yueOHBIX YacOB B HEJEIIO B TECUCHUE KaXKAOTO rofa OOy4deHUs, BCETO 3a TPH
rona oOyueHmst — He MeHee 306 ydeOHBIX JYacoB.

COAEPXAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHU )

7 xmacc

Yucna u évluucnenus
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PannonanbHble uncia

JpoOu OOBIKHOBEHHBIC U JICCATHYHBIC, MIEPEXOM OT OAHOM (hOPMBI 3arUCH
npobeit k apyroi. I[loHATHE palMOHAIBHOTO 4YHC/IA, 3alUCh, CPaBHCHHE,
YOOPSIOYMBAHNE pPAlMOHANBHBIX YHCeld. ApH(QMETHYecKHe eiCcTBUI C
pauuoHanbHBIMKM uKclaMu. Pelienue 3a1au U3 peajqbHOM MPaKTUKU HA YacTH,
Ha IPOOH.

CreneHp C HaTypaJbHBIM IIOKa3aTeleM: OIpeelieHre, MpeoOpa3oBaHme
BBIPQ)KCHUIT HAa OCHOBE OIPEICIICHHS, 3alUCh OONBIIMX YHcel. [IpOIeHTEI,
3aMUCh MPOIICHTOB B BUJEC IpOoOU M APOOH B BUIE MPOIECHTOB. TpH OCHOBHBIC
3a/laud Ha NPOLEHTHI, pEIIeHNE 3aa4 U3
peanbHON MPAKTHKHU.

[IpumeneHne NpU3HaKOB AEIUMOCTH, Pa3JIOKEHUE HA MHOKUTEIU
HaTypaJIbHbIX YHCEIL.

PeasibHbIC 3aBUCUMOCTH, B TOM YHCJIC MPsIMast U 0OpaTHas
MIPONOPLIMOHAIBHOCTH.

Anzeopauueckue evipasrcenus

IlepemenHble, 4YHCIOBOE  3HAYEHHE  BBIPAKEHHMA C  I[EPEMEHHOI.
JomycTumble 3HaueHUs! IepeMeHHBIX. [IpeacTaBieHne 3aBUCUMOCTU MEXKIY
BeJIMYMHAMU B BHJE (opMyibl. Beraucnenns mo gpopmynam. [Ipeodpazosanue
OyKBEHHBIX BBIP@KEHHH, TOXJIECTBEHHO paBHBIC BBIPAKEHHS, IIpaBHIIA
mpeoOpa3oBaHus CyMM U NIPOU3BEACHUH, Mpa-

BIJIA PACKPBITHS CKOOOK U NMPHUBEICHUS TTOI00HBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM.

OpnHousnens! 1 MHOTOWwIeHbl. CteneHb MHOTOUIeHa. ClIOMKeHnE, BBIYUTAHNUE,
YMHOXXEHHE MHOTOWICHOB. (DOpMyibl COKpAmIEHHOTO YMHOXEHHS: KBaapar
CyMMBI M KBajpar pa3HocTH. DopMyna pa3HOCTH KBaaparoB. PasmoxeHue
MHOT'OYJICHOB HA MHO>KUTEJIH.

Ypasnenusn

VYpaBHEHHE, KOpPEHb YpaBHEHUs, IpaBmia INpeoOpa3oBaHMs YPaBHEHHS,
PaBHOCUJIBHOCTb YPaBHEHHI.

JluHeliHOe ypaBHEHHME C OJHOW MEPEeMEHHOM, YMCIIO KOPHEH JIMHEHHOTo
YpaBHEHUS, pEIICHWE JTHHEHHBIX ypaBHeHHHA. COCTaBlIeHHE ypaBHEHHH IO
YCIIOBHIO 3aJa4ull. Pelenre TeKCTOBBIX 3aa4 ¢ OMOIIBIO YPaBHEHHUI.

JluneitHoe ypaBHEHHUE C IBYMsI IepeMEHHBIMU 1 ero rpaduk. Cucrema aByx
JINHENHBIX YPABHEHUN C JBYMs IIEpEMEHHBIMU. PelieHue cucreM ypaBHEHUM
crocoboM moacTaHoBKH. [IpuMepsl pelmeHus TEeKCTOBBIX 3a[ad C ITOMOIIBIO
CHCTEM YPaBHEHUI.

Koopnunats! n rpaduxu. OyHkuum

Koopaunata Touku Ha npsmoi. UucnoBele npoMmexyTku. PaccrosHue
MEXKAY ABYMS TOUKAMU KOOPAWHATHON IIPSIMOM.

[IpsamoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcuucca 1 opiuHaTa
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TOYKH Ha KOOPJMHATHOH IJIOCKOCTH. [IprMeps! rpadmkoB, 3aaHHBIX
dhopmynamu. UreHne rpaguikoB peasibHbIX 3aBrucuMoctei. [ToHsTrue GyHKIMH.
I'paduk ¢pysakamn. CoiicTBa GpyHKIHi. JInHeH-

Has ¢pyHKIw, e€ rpaduk. [padux ¢pyrxmum y = [ x . [padudeckoe pemenne
JIMHEHHBIX ypaBHEHHUH M CUCTEM JIMHEWHBIX ypaBHEHHH.

8 knacc

Yucna u evtyucienus

KBaL[paTHLIﬁ KOp€Hb U3 4YucJja. HOHHTI/Ie 06 uppauoHaJIbHOM YHCIIC.
Hecstuunsie PUOTIKEHUS HppalHOHAIBHBIX YHCEl. CgoiicTBa
apu(METHISCKUX KBaJPATHBIX KOPHEH W WX MPUMEHEHHE K MPeoOpa3oBaHUIO
YUCJIOBBIX BLIpa)KeHI/Iﬁ W BBIYHUCJICHUSIM. ,Z[ef/iCTBI/ITeJ'ILHLIe qucilia.

CrerneHb C 1eTbIM MTOKa3aTesieM U e€ cBoiicTBa. CTaHIapTHas 3alMCh YHCTa.

Anzebopauueckue eviparcenus

KBagpaTHbelif  TpéxuieH; pa3idokeHHEe KBaJApaTHOrO TpéXwieHa Ha
MHOKHTEIIH.

Anrebpanyeckasi poOb. OCHOBHOE CBOWCTBO airedpandeckoi IpoOH.
CnoxeHmne, BBIUATAHWE, YMHOXKCHHE, ElICHHE anreOpandeckux IpoOei.
ParronanbHble BRIPRKEHUS M UX IPE0Opa3oBaHUeE.

Ypasnenusn u nepasencmea

KBanparHoe ypaBHeHHe, (GOpMysa KOpHEW KBaJpaTHOTO YPaBHEHHSI.
Teopema Buera. Pemienne ypaBHEHMH, CBOASIIMXCS K JIMHEHHBIM H
KkBaaparHbIM. [IpocTeiimme qpoOHO-palioHalbHbIC YPABHEHNUS.

I'paduyeckas nHTEpHIpETaNNs YPAaBHEHUH C ABYMs IIEPEMEHHBIMH U CHCTEM
JIMHEHHBIX YpaBHEHUH C JIBYyMs INepeMEHHBIMH. [IpuMepbl pemieHus: cucrem
HEJTMHEHHBIX YPAaBHEHUH C IBYMs TIEpEMEHHBIMHU.

Pernrenue TEKCTOBBIX 3a/1a4 alreOpanuecKuM CIiocoOoM.

UucnoBble HepaBeHCTBA M MX cBoiicTBa. HepaBeHcTBO ¢  onHOM
nepeMeHHol. PaBHOCUIBHOCTD HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJTHOMU
nepeMeHHOi. CHCTeMbI THHEHHBIX HEPABEHCTB C OHOM MepeMeHHO.

Dynkyuu

Honsarne ¢yakuun. OOMacTh OIpeneNeHHs W MHOXKECTBO 3HAYCHUH
¢yuxmu. CriocoObl 3a1aHus GyHKIUH.

I'paduk ¢ysxmun. Yrenune cBoictB (pyHkmmu mo e€ rpaduky. [Ipumepst
rpadukoB (GYHKINH, OTPpaXKAIOMINX PEabHBIC ITPOLIECCHI.

®yHKIMH, ONMCHIBAIONINE MPAMYIO M 0OPaTHYO MIPOMOPIHOHATEHBIE
3aBHCHMOCTH, WX TPa(HKH.
Oynkmn y=x% y=x>,y= x/y=1Ixl.

I'paduyeckoe penieHne ypaBHEHHH W CHCTEM YpPaBHCHHH.
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9 xiacc

Yucna u eviuucnenus
JelicTtBuTenbHbIEC YNCIa

PanmonanbHbIe YuCIa, UpparoHaIbHbIe YUcia, KOHSYHbIE W OCCKOHEUYHbIE
JIeCATHYHBIC NpoOn. MHOKECTBO NIEHCTBUTEIBHBIX YHCEN;, NEHCTBUTEIBHBIC
yuclia Kak OCCKOHEYHBIC JCCATHYHBIC JApoOH. B3amMHO OmHO3HAYHOE
COOTBETCTBUE MEXIAY MHOKECTBOM JEHCTBUTEIBHBIX YHCET U KOOPAMHATHOM
MPSIMOH.

CpaBHEHHE [ICHCTBUTCNBHBIX YHCEN, apU(PMETHYCCKHE ICUCTBUS C
JIEHCTBUTENLHBIMHU YHUCITAMH.
W3mepenusi, puOIMKEHUS, OLICHKA

PasMepbl 0OBEKTOB OKPYXKAIOMIETO MHpPA, JJIUTEIBHOCTh IPOIECCOB B
OKpYIKAroIeM MHpE.

[Mpubnmx€éHHOe  3HAa4Ye€HWE  BEJIMYWHBI, TOYHOCTh  MPUOIMIKEHHS.
Oxpyriienne gyucen. [Ipukuaka u orieHka pe3ynbTaToB BEIYUCICHHUI.

Ypaeuenus u nepasencmea
YpaBHEHUS ¢ OAHO epeMeHHOI
JIuneiinoe ypaBHeHue. PelieHue ypaBHEHU, CBOIAIIUXCS K JIMHEHHBIM.
KBagpatHoe ypaBHeHue. Pelenue ypaBHeHUH, CBOAALIIMXCS K KBaJPAaTHBIM.
buxBanpatHoe ypaBHeHue. Ilpumepsl pelleHMs ypaBHEHUH TpeTbel U
YeTBEPTOM CTENEHEN pa3IoKEHUEM HA MHOXKHUTEIH.
Pemenne  npoOHO-pallMOHANbHBIX  ypaBHEHHWH.  Pemienue
TEKCTOBBIX 3a/1a4 aNreOpandecKuM METOIOM.

CucreMbl ypaBHEHHHA

VYpaBHEHHE C IBYMsI IIEPEMEHHBIMHU H €ro rpaduk. Pemenne cucrteM ABYX
JIUHEWHBIX ypaBHEHMH C J[AByMs IepeMEHHbIMU. PemieHue cucreM IBYX
YPaBHEHHM, OJHO M3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOPOW CTENEHHU.
I'paduueckast HHTEpIpETALMs CUCTEMBI YPABHEHUH € IBYMSI IEPEMEHHBIMH.

PernieHne TeKCTOBBIX 3aa4 aJredpandeckuM crocoOom.

Hepasencrsa

UuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOH. Pemenue cuctem
JMUHEWHBIX HEPAaBEHCTB C OAHOI mepeMeHHOH. KBanpaTHble HepaBeHCTBA.
I'paduueckass mHTEpIpeTanys HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMS
MIEePEMEHHBIMH.

Dynkyuu
KBanparnunas ¢pyHkuus, e€ rpaguk u coiictsa. [lapabona, KoopJHHATHI
BEPIIUHBI TapadoIIbl, 0Ch CHMMETPHH TTapadoJIHI.
I'padukn QyHKITHIA:
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y=kx, y=kx+b, y:f,y:x3,y:x,y:\xLﬁHXCBoﬁCTBa.

Yucnoevie nocnedosamenvHocmu

Omnpenenenre U CocoObl 3aJaHKs YNCIOBBIX MOCIIE0BATENBHOCTEN

ITonsiTHe YMCIOBON MOCIENOBATENBHOCTH. 3a/laHue TMOCIEI0BATENHHOCTH
peKyppeHTHOI popMymnoii u popmymoi #-To diIeHa.
Apudmerndeckas ¥ reoOMeTprIeCcKast MPOrPEeCCHH

Apupmernueckas U reoMerpudeckas mporpeccur. DopMynsl 7-TO WiIeHa
apu(HMETHICCKOH U TEOMETPUICCKOH MPOTPECCHIA, CYMMEI TIEPBEIX /1 YIICHOB.

N3o0paxkeHne dneHOB apu(METHIECKOH W TeOMETPUUYECKOW MPOTPECCHit
TOYKaMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEMHBII M HKCHOHEHUHUATbHBIN
pocT. CI0XKHbIE IPOLIEHTHIL.

TUTAHUPYEMBIE TTPEJIMETHBIE PE3YJITATBI OCBOEHHSI
[IPUMEPHOI1 PABOUYEN [TIPOI'PAMMBI KYPCA (I10 TOJAM
OBYUYEHUS)

OcBoenne yueOHOro Kypca «AireOpa» Ha YpPOBHE OCHOBHOTIO OOIIEro
00pa3oBaHMs TOJDKHO 00ECIIeUrBaTh JAOCTHIKCHHE CICAYIOIIMX MPEAMETHBIX
00pa30BaTEIbHBIX PE3YIIBTATOB:

7 KJ1acc

Yucna u evluucnenus

— BBIHOJ'IH?ITB, couerasa YCTHBIC n IIMCbMCHHBIC HpI/IéMLI,
apI/I(l)MeTI/I‘IeCKI/Ie [[eflCTBHH C pallMOHAJIbHBIMH YHCJIAMU.
- HaXOHI/ITL 3HAaYCHUA YHCJIIOBBIX BLIpa)KCHHﬁ; MMPUMCHATDH

pa3HooOpa3Hbie CIIOCOOBI W MPUEMBI  BBIYMCICHHUS 3HAYCHUH JPOOHBIX
BBIPKXCHUH, COIEPIKAINX OOBIKHOBEHHbIE U AECATUYHbIE IPOOH.

— [lepexoquts OT OmHOW (OPMBI 3alECH YUCEN K  JPYTOH
(TpeoOpazoBHIBATH JECATHYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO ACCATHYHYIO JPOOD).

—  CpaBHHBaTh U yIOPsII0YMBATh PAllMOHAIIBHBIC YHCIIA.

—  OKpymIsTh yucna.

—  BbINonHATE NPUKUAKY U OLIEHKY PE3YNIbTAaTa BBIYUCIECHUH, OLIEHKY
3HAUYEHUH YMCIIOBBIX BBIPAKCHUN. BBHIMOTHATE AEHCTBHSI CO CTEMEHSIMU C
HaTypaJbHBIMHU [10Ka3aTEISIMU.

—  IlpumMeHsATh mNpuU3HAKU JAEAMMOCTH, pPA3JIOKEHHE HA MHOXKUTEIN
HaTypalbHbIX YHCEIL.

—  Pematb  NpaKTHUKO-OPHEHTHPOBAHHBIC  33/1a4d,  CBSA3AaHHBIE C
OTHOILIEHWEM BEIMYUH, MPONOPLUUOHANBHOCTBIO BEIMYUH, MPOLEHTaMU;
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HHTEPIPETUPOBATh PE3yJAbTaThl pELICHUs 3aJad ¢ Yy4ETOM OrpaHUYEHUl,
CBSI3aHHBIX CO CBOMCTBAMHU PAacCMATPUBAEMBIX OOBEKTOB.

Anzedopauueckue eviparcenus

— Hcnonp3oBark  anreOpandyecKylo  TEPMUHOJIOTHIO M CHMBOJIHKY,
MIPUMEHSTDH €€ B IIPOLiecce OCBOCHUSI yueOHOro Marepuara.

— Haxonuts 3HaueHNs: OyKBEHHBIX BBIPaKCHMH MTPU 3a/IJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

—_— Brimonssate HpeO6paSOBaHI/IH [CJIOT0  BBIPpAXKCHUSA B MHOI'OYJICH
MIPUBEICHNEM MO00HBIX CIIATaEMBIX, PACKPBITHEM CKOOOK.

— BEINOMHAT YMHOXKEHHE OHOYJICHA Ha MHOTOWICH M MHOTOWICHA Ha
MHOT'OYJIEH, IPUMEHATH (POPMYJIbI KBaJ[para CyMMbI M KBaJ(paTa Pa3HOCTH.

— OcymecTBIATh PA3I0KEHNE MHOTOWICHOB HA MHOXHTEINN C IIOMOIIBIO
BBIHECCHHSI 3a CKOOKM OOIIEro MHOXHTENs, TPYIIHPOBKU CIlIaracMbIX,
TIPUMEHEHHST POPMYIT COKPAIIEHHOTO YMHOXKEHHUSL.

— [TpumeHsATh PeoOpa3oBaHUsI MHOTOWIEHOB Ul PELICHUs Pa3INYHBIX
3aJ1a4 U3 MAaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEATbHON MPAKTUKH.

— Hcrnonbp30BaTh CBOMCTBA CTEIEHEN C HATYPaAIbHBIMU IIOKA3ATEISIMU JJISL
mpeoOpa3oBaHus BEIPAKCHUH.

Ypasnenusn u nepasencmea

— Pemarps nuHeliHble ypaBHEHHS C OAHOM TNEPEMEHHOW, NPUMEHSA
IpaBUja Tepexoja OT MCXOJHOTO YPaBHEHUS K PaBHOCWIBHOMY €MYy.
[IpoBepAaTs, SBASETCS M YUCIO KOPHEM YPaBHEHUS.

— [IpumensaTs rpaduyuecKkue METOAbl IPU  PEHICHHM  JIMHEHHBIX
YPaBHEHHH U UX CUCTEM.

— [ToxpOupars npUMeEpHI Tap YHCEll, SBISIOMINXCS PEHICHHEM JTHHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMHU.

— CTponTh B KOOPAWHATHOH TIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHUS C
JIByMsl TIEPEMEHHBIMH; IOJIb3YSICh TpaduKOM, IPUBOIUTH MPUMEPHI PEIICHMS
ypaBHEHHUS.

— Pemare cuctemsl IByX JMHEHHBIX ypaBHEHHH € JIBYMsI IepEeMEHHbBIMH,
B TOM YHCIIC TpaUyIecKu.

— CocTaBisiTh U penarh JMHEHHOE YPABHEHNE WIIM CUCTEMY JIMHEHHBIX
YPaBHEHHI 110 YCIIOBHIO 3a]a41, UHTEPIPETHPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4¥ MOJTyUYEHHBIN pe3yIIbTart.

Koopounamut u zpaghuxu. @ynxyuu

— W300pakaTh Ha KOOPAMHATHON MPSIMO TOYKH, COOTBETCTBYIOIIHE
3aJ]aHHBIM KOOpAWHATAaM, JIyYH, OTPE3KH, WHTEPBAJIbI, 3allUCHIBATH UHCIOBBIC
MIPOMEXXYTKH Ha aJreOpandeckoM si3bIKe.

— OTMeuarh B KOOPJMHATHOM IUIOCKOCTH TOYKH 10 3aJaHHBIM
KOOpIMHATaM; CTPOUTh TpapuKu JUHEHHBIX (yHKIHA. CTpouTh Tpadux
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GyHKIMU Yy = | X |.

— OmnuchiBaTh € TOMOIIBIO (DYHKIMH H3BECTHBIC 3aBHCHMOCTH MEXKIY
BEIMYHHAMH: CKOPOCTb, BPEMs, PACCTOSHHE; LEHA, KOIHYECTBO, CTOUMOCTD;
MPOU3BOIUTEIILHOCTD, BPeMsi, 00BEM pabOTHI.

— Haxonuth 3HaueHKe (yHKIMH 110 3HAYCHUIO e€ apryMeHTa.

—  Ilonmmarb rpaduueckuii CcHoco0 TPEACTABICHHS W aHAIM3a
nHpOpMALMK; W3BIEKaTh W WHTEPIPETHPOBaTh HMHGOPMALMIO M3 TpaduKOB
peaNbHBIX MPOIECCOB U 3aBHCUMOCTEH.

8 xtacc
qllCJltl U 6blUUCTICHUA
— I/ICI'IOJ'IB?)OB&TB Ha4YaJIbHbIC HpeI[CTaBJ'IeHI/IH (6] MHO>XKCCTBEC

HeﬁCTBHTeHLHLIX qucea A CPaBHECHUSA, OKPYITICHUA U BLI‘II/ICJ'IGHI/If/'I;
1/1306pa>1<aTL ,HGfICTBHTeHLHBIe qucjia TOYKaMH1 Ha KOOpI[PIHaTHOﬁ l'[pf[MOfI.

— [TpuMeHsTh NOHSTHE apUPMETHUECKOTO KBaJPATHOTO KOPHS; HAXOAUTh
KBaJIpaTHbIE KOPHH, MCIIONB3YSI IPH HEOOXOOMMOCTH KaJIBKYJISATOD; BBIIOIHITH
IpeoOpa3oBaHMsl BBIPAKCHUH, COJEpKAMINX KBaJpaTHbIE KOPHH, HCIOJIB3YS
CBOICTBA KOPHEU.

— Hcnonp3oBare 3amucy  OONMBIIAX W MallbIX YHCET C TIOMOIIBIO
JECATHYHBIX ApoOci u creneHer uncna 10.
Anzebpauueckue eviparcenus

— HpI/IMeHﬂTB IOHATHUC CTCIICHHU C ICJIIBIM II0Ka3aTcjIEM, BBIIIOJIHATH
npeo6pa3OBaHH$1 BLIpa)KGHI/Iﬁ, CoACpKANX CTCICHU C LCJIbIM IMOKA3aTCIICM.

— BBINONMHAT  TOXAECTBEHHBbIE  IPEOOpa3oBaHUsl  PalMOHAIBHBIX
BBIDQKEHUN HA OCHOBE TMpaBWUJ JCHCTBUH HaJ MHOTOWJIEHAMH U
anreOpandecKUMH APOOSIMH.

— PaCKJ'Ia,HLIBaTL KBa)IpaTHLIﬁ TpéX‘-IJ'IeH Ha MHOXXHTCJIN.

—  IlpuMeHsATH TPeoOpa3oBaHUs BBIPAKCHUH JUIS PEIICHHS PA3IHMIHBIX
3aj1a4 U3 MAaTeMaTHKH, CMEKHBIX IIPEIMETOB, M3 PEATbHON MPAKTUKH.

Ypasnenlm u Hepaeencmea

— Pemars HHHeﬁHLIe, KBaJpaTHbIC YPABHCHHA U PAllUOHAJIbHBIC
YpaBHCHUA, CBOAAIIUCCA K HUM, CUCTEMbI IBYX ypaBHeHI/Iﬁ C AByMs
TIEPEMEHHBIMHU.

— IIpoBoauTh mpocTEiINE UCCIEA0BAHNS YPABHEHUN U CUCTEM
YpaBHEHHI, B TOM YHCIIE C IPUMEHEHNEM IpapUIeCcKUX MPEICTABICHUN
(ycraHaBIMBaTh, IMEET JIM ypaBHEHHE WM CHCTEMa YPaBHEHHUI pPEIICHHS,
€CJIM UMEET, TO CKOJIBKO, U TIP.).
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— [lepexomuts  OT  cinoBecHOW  (QOPMYTMPOBKM  3ajauul K €€
anreOpandecKo MOJENH C MOMOIIBI0 COCTABICHMS YPAaBHEHHS M CHUCTEMBI
YpaBHEHHUH, WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM  33/1a9H
MIOJIyYEHHBIH Pe3yIbTar.

—  IlpuMeHATH CBOICTBA YHCIOBBIX HEPABEHCTB [UIS CPAaBHEHUS, OLICHKH;
peniate JIMHEIHbIC HEPAaBEHCTBA C OJHOW MEPEMEHHOH M UX CHCTEMBI; JaBaTh
rpaduuecKyr0 HLTFOCTPALMID MHOXKECTBA PELICHHH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

Dynkyuu
i Ilonnmare W HCIIOJIB30BATh q)yHKIlI/IOHaIl])HI)Ie IOHATUA U A3BIK

(TepMHUHBI, CHMBOJIMUYECKHE 0003HAYCHUS); ONPEACIATh 3HAUCHHE (BYHKIUH 10
3HAYCHHUIO aPTYMEHTA; OTPE/ICIISITh CBOMCTBA (QYHKIIMH 10 e€ rpaduKky.

— CrpouTth rpaduky 31eMeHTapHbIX GYHKINH BUA

= % ,y=x*,ly=x)y= \x , y=| x |; onuceIBaTh CBOICTBA YHCIOBOI
¢yHKINH 110 €€ TpaduKy.
9 kmacc

Yucna u evruucnenus

— CpaBHUBaTh ¥ YNOPSIOYMBATh PAMOHANBHBIC U HMPPAIMOHAIBHBIC
qHcIa.

— Brimonusate apI/I(l)MeTI/I‘IeCKI/Ie Z[eﬁCTBPIH C pallMOHAJIbHBIMH 4YHCJIaMU,
cou€rad YCTHBIC W THMCbMCHHBIC HpI/IéMLI, BBIIIOJIHATH  BBIYMCIICHHUSA C
HppannoHaJIbHbIMU YUCTIAMU.

— HaXOﬂI/ITB 3HAYCHUsSI CTEICHEH C OCJIBIMU TIOKA3aTC/IIIMU 1 KOpHeﬁ;
BBIYUCIIATH 3HAUYCHHUA YHCJIIOBBIX BBIpa)KeHI/IfI.

- Oprl"J'IS[TI) ﬂeﬁCTBHTeHLHLIG 4ucliia, BBIIOJHATL HPUKUIAKY PE3yJibTaTa
BLIqHCﬂeHHﬁ, OLICHKY YMCJIOBBIX BBIpaH(eHHﬁ.

Ypaenenuﬂ u Hepaeencmea

— Pentats nuHelHbIE U KBaJpaTHbIE YPABHEHUS, yPAaBHEHHUS, CBOAAIINECS
K HUM, NTPOCTEHIINE IPOOHO-pAIMOHAIBHBIC YPABHEHUSI.

— Pemars cuctembl IBYX JIMHEHHBIX YPaBHEHUH C IBYMs NEPEMEHHBIMU
U CHUCTEMBI JByX YpaBHEHUH, B KOTOPBIX OJHO YypaBHEHHE HE SBISIETCS
JINHEIHBIM.

— Pemarp TekcToBBIC 3a1a4M anreOpamuecKuM CIOCOOOM C TTOMOIIBIO
COCTAaBJICHUS ypaBHEHMsT WM CHCTEMbI JIBYyX YpaBHEHHU C  JBYMs
MIEPEMCHHBIMH.

— IlpoBonuth mpocTeMiIne UCCIE0OBAaHUS YPAaBHEHUH W CHUCTEM
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YpaBHCHHI, B TOM 4YHCJIEC C MNPUMEHCHHEM TpaQHUYeCKuX MpeICTaBICHUHA
(ycTraHaBiIMBaTh, UMEET JIM YpaBHEHUE WM CHCTEMa ypaBHEHUH peIIeHMs, €CITU
HMEET, TO CKOIIBKO, H TIp.).

— Pemrate  nuHEWHBIE — HEpPABCHCTBA,  KBAaJpaTHBIC  HEPABCHCTBA,
n300paXkaTh peleHrne HEPAaBEHCTB HA YHCIOBOW MPSIMOM, 3aMChIBATh PEIICHUE
C TIOMOIIIBI0 CHMBOJIOB.

— Pemrate cucremMbl JHHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB,
BKJIIOUAIOLINE KBAJPaTHOE HEPaBEHCTBO, M300paXKaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB HA UHCIOBOW TPSIMOM, 3alMCBIBATh PEIICHHE C IOMOIILIO
CHMBOJIOB.

—  Hcnomnp30BaTh HEpaBEHCTBA MPHU PEIICHUH PA3INYHBIX 3a/1a4.
Dynuxyuu

—  PacnoznaBarb (hyHKIMM M3y4eHHBIX BUAOB. [I0Ka3pIBaTh CXeMaTHUECKH
pacIIooKeHne Ha KOOPAMHATHOM TIIOCKOCTH I'pa(uKoB

(b}]/(HKHHﬁBHﬂaZy:kx,y:kX+bay ,y=ax2 +bx +c

X

y=x,y= \/} , V= |x | B 3aBHCUMOCTH OT 3HaYCHUH KO3(DP(PUIIMCHTOB; OTIICHIBATH
CBOMCTBa (DYHKIHH.
CrpouTh 1 U300paXkaTh CXeMaTH4eCcKu rpauKi KBaapaTHIHbIX

— (yHKIMH, ONMUCHIBATH CBOMCTBAa KBAaJPAaTHUHBIX (YHKIUH IO WX
rpadukam.
—  PacnosnaBarh KBaJgpaTuuHyoo (QyHKIUIO 1O (opmyie, NPUBOIUTH
TIPUMEPBI KBAPATUIHBIX (DYHKIWH U3 PEeanbHON KU3HH, (PU3NKH, TEOMETPHH.
Apugpmemuueckan u zeomempuueckan npozpeccuu

— PacriozHaBate aprdMETHYECKYI0 U T€OMETPUYCSCKYIO TIPOTPECCHH TIPH
pa3HBIX Croco0ax 3a/aHusl.

— BBINIONHATS BBIYKUCIICHUS C UCIOJIb30BaHUEM (OPMYIT N-ro wicHa
apu(METHIECKOI 1 TEOMETPUIECKOH MPOTPECCHIA, CYMMBI IIEPBBIX N WICHOB.

— I/I306pa)KaTB YJICHBI ITOCJICAOBATCIIBHOCTH TOYKaMHM Ha KOOpI[PIHaTHOﬁ
IIJIOCKOCTH.

—  Pemrars 3a7a4u, CBI3aHHBIC C YHCIIOBBIMH TTOCIIEIOBATEIEHOCTSMH, B
TOM YHCJIE 33/1a4¥l U3 PEaJIbHOM XKH3HN (C HCTIOJIb30BAaHUEM KaJbKYJISITOPa,
IU(PPOBBIX TEXHOIOTHHA).
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TEMATHUYECKOE INTAHPOBAHUME YUEBHOI'O KYPCA (I1O TOJAM OBYYEHMU )

7 xnacc (He meHee 102 )

HasBanmue pa3gena
(TeMbl) (YMCJI0 YACOB)

OcHOBHOe coepkaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00y4aloLIuXcst

Yucaa u
BBIYHCJICHHS.
PanuonaiabHbIe
qucaa

(254

IMonsiTue PAaIMOHAIBEHOTO YHCIIa.
Apudmerndeckue JecTBus c
panMoOHATEHBIMA YHCIIAMH.

CpaBHeHHe, yNOPAIOINBAHNAE PAIIMOHAIBHBIX
qHCer.
CreneHb ¢ HaTypalbHbIM [I0KA3aTEIEM.

Pemienne  OCHOBHBIX 3a7ad  Ha  Jpodw,
MIPOLICHTHI U3 PEATbHOM MPAKTHKH.
[Ipu3Haku  1eIMMOCTH,  PA3JIOKEHHs  Ha

MHOXHUTCIIN HAaTypPaJbHbIX YHUCEII.

Peanbhbie 3aBucumocTu. [Ipsimast u oOpaTHas
[IPOTIOPIMOHAIBHOCTH

CucreMaTH3upoBaTh M oforamarb 3HaHHS 00
OOBIKHOBEHHBIX U JECSTUYHBIX IPOOSX.

CpaBHHUBaTH " YIOPSI04HBATH apoom,
peoOpa3oBbIBasi NP HEOOXOAMMOCTH JAECSTHYHBIE
Ipobu B OOBIKHOBEHHBIC, OOBIKHOBEHHbBIE B
JEeCATUYHBIC, B  YAaCTHOCTH B  OCCKOHEYHYIO
JIECATHYHYIO APOOB.

[IpumensaTs pa3HooOpa3Hble cNOCOOBI M NPUEMBI
BbIYHMCJIEHHS] 3HA4YeHHil JPOOHBIX BbIPAMKEHMIA,
coziep KaIUX OOBIKHOBEHHBIE W JECSTUYHBIC IPOOH:
3aMEHATh IPU HEOOXOAMMOCTH IECSATHYHYIO Ipo0b
OOBIKHOBEHHOH W  OOBIKHOBCHHYIO JECATHYHOM,
NIPUBOJUTE BhIpakeHne K (opme, Hanboee ynoOHON
JUIL  BBIUMCJICHWH, TpeoOpa3oBbIBATE  JPOOHbBIE
BBIPOKCHHSI HAa YMHOXKCHHE M JCJICHUE JCCATHYHBIX
npo0eit K JeHCTBUSM C IIETBIMHU YHCIIaMU.
IIpuBoauThL 4MCIOBbIe H OyKBeHHBIE NPHMEPHI
CTENEHN C HATypaJbHBIM IOKa3aTelneM, OObACHS
3HAYCHUs OCHOBAHHS CTEICHU U MOKA3aTess CTCICHH,
HAXOJIUTh 3HAYCHUS CTeneHed Buaa a" (a — moboe
PALMOHAIBEHOE YHCIIO, /1 — HATYPaIbHOE YHCIIO).

TloHMMATh CMBICIT 3aIMCH OOJIBIINX YUCEN C [IOMOIILIO
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JECATHIHBIX Apo0eii u creneHe urcna 10, NpUMeHSATH UX
B pEaIbHBIX CUTyaLUsAX.

TIpuMeHATh T[PU3HAKA JEIUMOCTH, DA3JIOKEHHS Ha
MHOXKUTEIH HATYPaTbHBIX YUCEI.

PemaTp 3aa4u Ha 4acTH, MPOLCHTHI, MIPOIOPLUH, HA
HaxOXKJeHne JnpoOu (IpomeHTa) OT BEIWYHUHBI |
BEJIMYMHBI 110 €€ IpoOu (IIPOLEHTY), IpodH (IIpoLeHTa),
KOTOpBI  COCTABISE€T OAHA BEIMYMHA OT JAPYTrOu.
IpuBonuTh, pa3duUpaTb, OUEHUBATH Pa3IUIHBIC
pCLICHUS, 3aITUCH PEIICHHIA TEKCTOBBIX 33/1a4.
Pacno3naBarhb " 00BSICHATD, onupasch  Ha
OMpE/CNICHUS, TPSMO MPOMOPIHOHAIIBHBIE M 00paTHO
MPONOPIUOHAIBHBIE 3aBUCHMOCTH MEX]Ty BEIMYNHAMU;
NPUBOAUTH TPHMEPBI OTUX  3aBUCAMOCTEH W3
peabHOTO MHpa, U3 IPYTUX YYCOHBIX MPEIMETOB.

PemaTp npakTHKO-OpUEHTHPOBAHHbIC 3a/1a41 HA JPOOH,
IPOLICHTBI, IPSAMYIO U 00paTHYIO MPONOPLHOHATIBHOCTH,
IIPOIIOPIMH

Auredpanyeckue
BBIpaKEeHHUS

(27 v)

ByxBeHHbIe BelpakeHus.  [lepemeHHble.
Jomyctumbie 3HAYCHHS MIePEeMEHHBIX.
DopMmybl.

[IpeobpazoBanne OyKBEHHBIX BBIPAKCHUIH,
packpbITHE CKOOOK M IPHBEICHUE ITOJOOHBIX
cllaraeMsix.

CBOIICTBa CTETICHHU C HaTypaJIbHbIM ITOKa3aTCJIEM.

MHuorounensl. CloxeHHe, BRIYUTAHUE, YMHOKCHHE
MHOTOYICHOB. DOPMYJIbI COKPAIIEHHOTO

OBaageTp  aNreOpayecKoil  TEPMUHOJNOTHEH |
CHMBOJINKOH, MPUMeHATh €€ B MpOIecce OCBOCHHS
Y4eOHOTO MaTepHaia.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPRKEHHI INpu
3aJaHHBIX 3HAUCHUSX OyKB; BBINOIHATH BBHIUYHCICHHS
o (opmyam.

BeInosHATH 1peoOpa3oBaHus 1IEI0T0 BBIPAKSHUS B
MHOTOWICH IIPUBEIICHUEM IOAOOHBIX CllaraeMbIX,
PacKpBITHEM CKOOOK.
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YMHOXCHHUA. PaznoxeHre MHOTOYJICHOB Ha
MHOXHTEIIN

BBINOIHATH YMHOKCHHE OHOWICHA HA MHOTOWICH U
MHOTOYJIEHAa HA MHOTOWICH, NMPHMEHSATh (OpPMYIIbI
KBaJpaTa CyMMBI U KBaJ[paTa Pa3HOCTH.
OcylecTBIATh  Pa3IOXKEHHEe  MHOTOWICHOB  Ha
MHOXKUTEIM IIyTEM BBIHECEHMs 3a CKOOKM 0OILero
MHOXHTENS, INpPUMEHeHUs  (GopMyabl  PasHOCTH
KBaJpaToB, GOPMYJI COKPAIEHHOTO YMHOKCHHS.
IIpumeHsiTh  npeoOpa3oBaHHE MHOTOWICHOB IS
pCIICHUs Pa3InyYHbIX 3a/[a4 U3 MATEMAaTHKH, CMEKHbBIX
MIPEIMETOB, U3 PeaTbHOI MPaKTUKH.

3HAKOMHUTBLCS C NCTOPHEN Pa3BUTHS MAaTEMATUKU

YpaBHeHus u
HepaBeHCTBa
(20 v)

YpaBHeHue, [IpaBuIa peoOpazoBaHus
YpaBHEHHUSI, PaBHOCHIBHOCTD YPABHEHHH.
JIuneiiHoe ypaBHEHHE € OAHOM NEPEMEHHOM,
pellleHue JIMHEWHBIX ypaBHEHuil. Pemenue
3aj1ad ¢ ITIOMOIIBIO YPaBHEHHUIA.

JIuneitHoe ypaBHeHHUE ¢ ABYMs IEPEMEHHBIMU U
ero rpapuk. Cucrema JABYX JIMHEHHBIX
YpaBHEHUH ¢ AByMs IEpEMEHHBIMU. Pelenue
CHCTEM ypaBHEHHUH cIOCOOOM IMOJCTaHOBKH U
€croco0OM CIIOKEHHS

Pemars snuHeiiHOe ypaBHEHHE C OJHOW IEPEMEHHOM,
NpUMeHsisi MpaBWJIa Mepexofa OT HCXOAHOIO
YpaBHEHHSI K PaBHOCHIBHOMY €My Ooliee MpOCTOTO
Buja. IIpoBepsiThb, SBIAETCA M KOHKPETHOE UHCIIO
KOpPHEM ypaBHEHHSI.

Ilop6upaTh NpuUMepsI 1ap YHCEI, SIBISIONIIXCS
pelLlIeHNueM JIUHEHHOro ypaBHEHHUs C ABYMs
nepeMeHHbIMUA. CTPOUTDB B KOOPANHATHOMN MIIOCKOCTH
rpaduK JMHSHHOTO YPABHEHUS C IByMSI ICPEeMEHHBIMH;
MOJIB3YSICh TPAUKOM, MPHBOIAHTH MPHMePbI PEIICHUS
ypaBHEHHSI.

HaxoauTh pemieHue CHCTEMBI ABYX JIMHEHHBIX
ypaBHEHUH ¢ IByMs IE€PEMEHHBIMU.

CocTaBJISITh U peliaTh ypaBHEHUE HIIN CHCTEMY
YpaBHEHHII IO YCIIOBHIO 331241, HHTEPIPETHPOBATh B
COOTBCTCTBHHU C KOHTCKCTOM 33/1a4H1 [OJY4CHHbIN
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pe3yIbTaT

Koopaunarsl u
rpapuxu. yHkuuu
(24 9)

Koopnunara toukum Ha mnpsiMoi. Yuciosble
MPOMEXYTKH. PaccTosiHue MexXIy HABYMS
TOYKAaMHU KOOPAWHATHOM MPSIMOH.

[IpsmoyronpHast —cucTeMa KOOpAMHAT —Ha
mwiockocT. [lpumepsl TpaduKoB, 3aJaHHBIX
¢dopmynamu. UreHne TpadUKOB pEANTBHBIX
3aBUCUMOCTEH.

[onstne ¢ynkumu. Ipaduxk  PyHKINH.
CpoiictBa (QyHkuuii. JluneiHas QyHKOHS.
IMoctpoeHne rpaduka THHEHHOW (yHKINH.
I'padux pyskmmu y =1x 1

M300paxkars Ha KOOPAWHATHON MPSMOM TOYKH,
COOTBETCTBYIOLINE 3aJaHHBIM KOOpDJHHATAM, JIy4YH,
OTPE3KH,  WHTEpBANbl;  3alMCHIBATL  HMX  HA
anreOpanvecKoM si3bIKe

OtMmeyaTh B KOOPAMHATHOH IJIOCKOCTH TOYKH I10
3a/1aHHBIM KOOpJIMHATaM; CTPOUTH rpaduxu
HECIIOKHBIX 3aBHCHMOCTEH, 3aJaHHBIX (OPMYyIaMH, B
TOM YHCJIE C ITOMOIIBIO IU(POBBIX TabOpaTopHii.
IIpumeHsTS, H3y4aTh npeuMyuiecTBa,
HHTEPNpPeTHPOBATH rpaduyecKui cnocob
MIPEe/ICTAaBICHUS u aHanM3a  Pa3HOOOpa3HOM
KU3HEHHOH MH(pOPMAIHH.
OcBauBarh  TOHATHE  (YHKIHH,
(DYHKIMOHATIBHON TEPMHUHOJIOTHEH.
Pacno3naBarb nuHeiinyo ¢yHkuuio y = kx + b,
ONMCBHIBATh €€ CBOMCTBA B 3aBUCHMOCTH OT 3HaYCHUI
k03 HUINECHTOB k 1 b.

Crpouthb rpadpuku JIHHEHHON QyHKINY, QyHKIMN

y=IxL
Hcnoab3oBars nugpoBbie pecypebl s MOCTPOSHUS

OBJIaICBaThb

rpapukoB GYHKOWH M HM3y4eHHS HX CBOMWCTB.
IIpuBoauTh mnpuMepsl JUHEHHBIX 3aBUCHUMOCTEH B
PEATBHBIX TIPOIIECCaX U SBICHUAX

IloBTOpEeHHne N
000061enue (6 4)

[ToBTOpEHNE OCHOBHBIX MOHATHI M METOJOB
Kypca 7 xiacca, 0000Imenne 3HaHui

BbiOupars, mNpHMEHATH OLEHHBATH  CIOCOOBI
CPaBHEHMsI 4YHCEJ, BBIYHCICHUH, NpeoOpa3oBaHUi
BBIPQXEHUH, PEIICHUS] YPaBHEHUI.

OCVIIIeCTB.J'IﬂTl) CAMOKOHTPOJIb BBITTOJTHACMBIX
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JIEUCTBUHM M CAaMOIPOBEPKY pe3yibTara BbIUMCICHUH,
npeoOpa3zoBanuii, nmoctpoeHuii Pemars 3amaum u3
peanbHON JKM3HM, NPHMEHSITb MaTeMaTH4yecKue
3HAHUS ISl PELICHUs 3a/1a4 U3 IPYTUX [IPEIMETOB.

Pemarsn TEKCTOBbIE 3a1a4M, CPAaBHHBATD,
BBIOUPATH CNIOCOOBI PEIICHHS 3a1a91
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knacc (He meHee 102 u)

HaszBanmue
pa3nena (TeMbl)
Kypca (UMcJI0 4acoB)

OcHOBHOe coiep:kaHHe

OcHoOBHBIE BU/IbI eI TEJILHOCTH 00y4al0IIuXCst

Yucaa "
BbIYHCJICHUS.
Ksaaparnsble
KOpPHH

(15 4)

KBagparHslil KOpeHb U3 yucCia.

INonsiTie 06 MppanMOHATHLHOM YHCIIE.

JlecsiTudHBIC TPUOIMKEHUS
HUpPaLMOHAIBHBIX YHCEIL.
[eiicTButensHbie yncna. CpaBHEHHE
ueﬁcmmenwmx YHUCCII.
ApudmMeTniecKuii KBapaTHbIH
KOPEHb.

Vpasuenue Buja x* = a. Coiictea
apu(QMETHIECKHUX KBaIPATHBIX
xopHeii. [IpeoOpazoBaHue YHCIOBBIX
BBIPAXKEHUH, COEPIKAILUX
KBaJJpaTHbIC KOPHU

®opMyJHPOBATH OINpeeJeHHe KBAaJAPATHOTO KOPHS U3 4uCIa,
apr(METHUECKOTO KBA/IPATHOTO KOPHSI.

IIpuMeHATh ONEpalli0 W3BJICUCHHS] KBAJPAaTHOTO KOPHS H3
YHCIIA, UCHOIB3YS IIPU HEOOXOIUMOCTH KAJIbKYJISTOP.

OnenuBarp  KBaJpaTHble KOPHM  LEJIBIMM  YHUCIAMU U
JECATHIHBIMH APOOSMU.
CpaBHHBaTH W YNOPSIAOMMBATHL  DAIMOHAIBHBIE W

UppaluoHaJIbHbIC YHKCJlia, 3allMCAHHBIC C IMOMOUIBIO KBaJApaTHbBIX

KOpHEH.

HccaenoBarh ypaBHEHWE X° = @, HAXOJAWTh TOYHBIE U
TIpUOIKEHHBIE KOPHH TIpH a > 0.

HccnenoBarh  CBOMCTBA  KBAaJpaTHBIX  KOPHEH, IPOBOIS
YHCIIOBBIE OKCIIEPUMEHTHI C HCIIOIBb30BAaHHEM KaJIbKYISTOPA
(koMITBIOTEPA).

Jloka3pIBaTh CBOIicTBAa apu(METHYECKUX KBAJAPaTHBIX KOPHEH;
MIPUMEHSTh UX U IPeoOpa30OBaHUs BRIPAXKCHUI.

BbIno/HATH  NpeoGpa3oBaHusl  BBIPAXKCHHH, COICPIKAIINX
KBaJpaTHBIC KOPHU. BeIpakaTsh mepeMeHHbIC U3 TeOMETPUUCCKHIX
u pusuueckux hopmyi.

BoIuuciasTh 3HAYEHHS] BBIPAKCHHI, CONEPIKAIINX KBAAPATHBIC
KOPHH, UCIIOIB3Ys IPH HEOOXOIMMOCTH KAIbKYIATOD.
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Hcnoan3oBarb B  XOIe peuieHua  3aga4  3JICMCHTapHBIC
TIPEACTABICHUSA, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAYCHUAMU
BCJIMYMH.

3HAKOMUTBLCSI € l/lCTODl{lQi/i PA3BUTHA MATCMATUKN
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IIpooonacenue

Yuci1a 1 BLIYUCIEHUS
Crenens ¢ meJbIM

CTerneHsb C LIeJIbIM TT0Ka3aTelIeM.
CraHnapTHas 3aUCh YHCTA.
Pa3mepbl 00BEKTOB OKPYKAIOIIETO

DopMyIHPOBATH ONpe/ieJeHHe CTETIEHH C IETbIM TTOKAa3aTeIeM.
IpencTaBasiTh 3anuch OONBIINX W MaJbIX YHCE B CTAHJAPTHOM

NnoKa3zarejeM
(7 1) MHpa (0T dIeMEHTapHbIX Buzie. CpaBHHBATD YHCIIA U BEJIMYUHEL, 3aIICAHHBIC C
YacTHI O KOCMHYECKUX 00BEKTOB), | wcrosnp3oBanuem cremncuu 10.
ggg;gg;g&%ﬁ h‘}[gggFCCOB B Hcnoab30BaTh 3aNMUCh YUCEN B CTAHAAPTHOM BHIE JUTS BHIPAYKCHUS
CBOWCTBA CTENEHU C LIEJIBIM pa3MepoB 00BEKTOB, AIUTEIBHOCTH IPOLIECCOB B OKPYIKAIOLIEM MHpE.
[IOKa3aTCICM ®opmyIHMpoOBaTh, 3aNIUCHIBATH B CUMBOJIMYeCKOii ¢opme 1
WITIOCTPHPOBATh NPUMEPAMHU CBOWCTBA CTEIIEHU
C IIeJIBIM MTOKA3aTelIeM.
IIpuMeHATH CcBOIiCTBA CTETIEHH TS IIPEOOPA30OBAHUS
BBEIPAXEHHH, COZICPIKAIINX CTEHEHH C [IEIIBIM MOKa3aTeIeM.
BuInoHATH AeiicTBHUSA ¢ YKCIaMH, 3aIIMCAHHBIMU B CTaHIapPTHOM
Bujie (YMHOXEHHE, JeIeHHE, BO3BEICHNE
B CTEIICHb)
Aaredpanyeckne Kpanparublit TpEXuIeH. PasioxeHne | pacposnasarh KBaxpaTHbI TPEXUIEH, YCTAHABIMBATD
KBaJIPaTHOTO TPEXUIIEHA Ha
BBIpaKeHHsI. MHOKHTEITH BO3MOKHOCTB €TO Pa3JIOKeHHUsI HA MHOXKUTEIN.
KBaaparHubIii PackiaagbiBaTh Ha MHOKMTEJIM KBAaJPAaTHBINA TPEXUIEH €
TpéxuwieH HEOTPHIATETIHHBIM JUCKPUMUHAHTOM
(S )
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Aunredpanyeckue Anre6panueckast JpOOb. 3anuceIBaTh anreOpandeckue BelpakeHus. HaxoauTb oOnmacTy
BBIPAKEHHSI. JIOIyCTHMbIC 3HAYCHUS NICPEMEHHBIX, OTIPE/IENICHNS PAIIHOHAIBHOTO BEIPAXKEHHS. BBINOIHATDH YNCIOBBIE)
Anrebpanyeckas BXOZAIIMX B anreGpanyeckie TOJICTAHOBKH M BBIYHC/IATH 3HAYCHHC IPOOH, B TOM 4HCIC (
o TIOMOIIBI0  KaJIbKyIsiTopa. (POpMYJIHpPOBATH OCHOBHOE CBOWCTBO)
ApOGE: BIDAKCHUA.  OCHOBHOC  CBOHCTBO 0 i 0M U NMPUMEHSITH €ro Ui NpeoOpa3oBaHus]
asq) anre6pandeckoii pobu. Cokpamenue aﬂr% PAISCKOR APOOH ¥ TP WA TIPCObp
o npo6eil. BbIMOMHATL AedcTBHS C anreOpandeckKuMH APOOSMH.
ApoGeit. [IpumenaTs mpeoOpa3oBaHUs BBIPAKEHUN U PEUICHUS 3a7ad.
Crioxenue, BBIYMTAHHE, YMHOXKCHHE Besipaxkars nepeMeHHbIe u3 dopmyn  (pusnueckux,
U JeneHue anredpandeckux IpoOeit. TeOMETPUYCCKHX, ONMHICHIBAIOIINX OBITOBBIC CHTYAIlNH)
IIpeobpa3zoBanue BBIpAKCHUH,
coziepKaIux anredpandecKkue Ipoou
YpaBHeHus Ksagparnoe ypasuenue. Henomnoe Pacno3naBaTh KBaJpaTHbIE yPABHEHUS.
W HepaBeHCTBA. KBajpaTHOC ypaBHeHHe. DopMyna 3anuceiBaTh  GOpMYITy KOpHEW KBaJApaTHOrO ypaBHEHUS,
KBagpartnbie KOPHEH  KBaJpaTHOrO  ypPaBHEHHSL. peumIaTh KBaJpaTHbIe YPaBHEHHSI — IIOJHBIC U HETIOJIHbIE.
YpaBHEeHHsI Teopema Buera. IIpoBoauTh  mpocTeiilme  HCCIeIOBAHMSI  KBAJPaTHBIX
(15 1) Pemenne ypaBHeHHH, CBOISAIIMXCS K YPaBHCHHIA.

KBaJIpaTHbIM. [Ipocreiine
JPOOHO-paMOHATIBHBIC yPaBHEHUSL.
Pemenme  TeKCTOBBIX  3amad €
TIOMOIIbIO KBAJIPATHBIX ypaBHEHUI

Pemate ypaBHeHMsi, CBOASIINECS K KBAaJPATHBIM, C MOMOIIBIO
npeoOpa3oBaHuil U 3aMEHOU TIEPEeMEHHO.

Ha6mionate M aHaIM3MPOBATH CBS3b MEXKIY KOPHIMH U
K03()PUIMEHTAMH KBAIPAaTHOTO YPABHEHHUS.

®opmyaupoBaTh TeopeMy Buera, a Takke 00paTHYIO TeopeMmy,
NPUMEHSTh J3TH TEOpeMBl JUIl pemeHus 3axad. Pemars
TEKCTOBbIE 32aYH AITeOPaNdeCKUM CIOCOOOM: MEPEeXOANUTh OT
CIIOBECHOH (hOPMYIMPOBKM YyCIIOBHS 33jaddl K airedpandeckoit
MOJIENIN IIyTEM COCTABIICHHSI yPaBHEHUS; PEIIaTh COCTABICHHOE
YpaBHEHHE; HHTEPIPETHPOBATH PE3YIIBTAT.

3HAKOMHUTLCS ¢ HCTOPHeii Pa3BUTHS anreOphbl
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YpaBHenust
U HepaBeHCTBA.

CucremMbl ypaBHeHUMH
(13 9)

JluneitHoe  ypaBHeHHE C  JIBYMS
MEPEMEHHBIMH, €ro TpaduK, IPUMEpbI
pellieHHusT  ypaBHEHUH B IEIBIX
qHCIax.

Pemienue cucrem IByX JHMHEHHBIX
YPaBHEHUH C IByMs [E€PEMCHHBIMU.

[Ipumepsr peleHus CUCTEM
HEJIMHEHHBIX ypaBHEGHUI ¢ JAByMs
TIepEeMEHHBIMH.

I'padrueckas HHTEpIpETaINs
YpaBHEHHS C IBYMS MEPEMEHHBIMU U
CHCTEeM  ypaBHEHHH ¢  OByMs
TIepPEeMEHHBIM.

Pemienne  TEKCcTOBBIX — 3amad €

IIOMOIIBIO CHCTEM YPaBHEHHMI

Pacno3naBarhb JMHENHbBIE YPABHEHUS C IBYMS IEPEMEHHBIMU.
CtponTth rpaduKy INHEHHBIX ypaBHEHUH, B TOM YUCIIe
HCII0/IB3YS HU(POBBIE pecypehl.

Paszimuare napaiienbHble M IEepeceKaroluecs MpsMble 10 UX
YpaBHEHHSIM.

Pemiate cucrembl [BYX JIMHEHHBIX YpaBHEHMH C JByMs
NIEPEMEHHBIMH TTOJICTAHOBKON U CIIOKEHHEM.

Pemarp npocreiiiye cUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBIISIETCS TMHEHHBIM.

IIpuBoguts  rpaguyecKyl0  HHTEPNPETALMIO  pELICHUs
YpaBHEHUS C JIBYMs IEPEMEHHBIMU U CCTEM YpaBHEHUI C IBYMsI
TIePEMEHHBIMH.

Pemats TekcTOBBIE 3a1a4H aHFCGpaI/I‘{CCKI/IM crocooom

YpaBuenus

U HepaBeHCTBA.
Hepagencrsa (12
1)

Yucnossie HEPaBCHCTBA U UX CBOWCTBA.

HepaBeHcTBO ¢ OnHON NEpeMEHHOM.
Jluneiinble HepaBeHCTBa € OJIHOMU
NEPEMEHHOW M MX  pEIlEHHeE.
CucreMbl JMHEHHBIX HEPaBEHCTB C
OJIHOM NEepPEeMEHHON U UX pelIeHue.
H3zobpaxenue perieHus TMHEHHOTO
HEPaBEHCTBA U UX CUCTEM Ha
YKCIOBOW NPSAMON

DopMyIHPOBATH cBoOjicTBa YHMCIIOBBIX HEpPaBEeHCTB,
WUTIOCTPUPOBATh MX HA KOOPAMHATHOH NPSAMOH, J0Ka3bIBATh
anreOpanvecku.

IIpuMeHATH cBOIiCTBA HEPABEHCTB B XOJIE PENICHUS 3a/1a4.

Pemiare nuHelHbIE HepaBeHCTBA C OJHOM IMEepeMEeHHOI,
1300paxkarh pelieHne HepaBEHCTBA Ha YUCIIOBOW NIPSIMOI.

Pemath cucTeMbl JMHEWHBIX HEPABEHCTB, M300pa)kaTh pPEIICHUC
CHCTEMBI HEPABEHCTB Ha YHUCIIOBOU MPSIMOM

DyHKIHH.
OcHoBHbIC
TOHSATHUS

(549)

[onsTHE GbyHKIHH. Oo6nacTh
OIIPEJICIICHUS] U MHOXKECTBO 3HAYCHUI

yHKIMA. CrIocoObl 3a1anus (pyHKIHIA.

padux (hyHKIIH. CaoricTBa
(byHKIUH, UX 0TOOpakeHNe Ha

Hcnonb3oBaTh QyHKINOHAIFHYIO TEPMUHOJIOTHIO U
CHMBOJIHKY.

BoruncasTh 3HaueHNs1 QYHKIUIA, 3a1aHHBIX (OPMYJIaMK
(mprr HEOOXOMUMOCTH HCIOJB30BaTh KAIBKYISATOP); COCTABJISATH
TaGJHIbI 3HAYEHHI QYHKIHH.

CrpouTs 10 ToYKamM rpaduku QVHKIHH
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rpaduxe

OnuceIBaTh CBOHCTBA (DYHKIMM Ha OCHOBE €€ Ipa)UuecKorol
IIPE/ICTABIICHUS.

Hcnonb3oBaTh QyHKIHOHAIBHYIO TEPMUHOJIOTHIO 1
CHMBOJIHKY.

HccaenoBaths mnpuMepsl TpaduKoB, OTPAXKAIOUINX — PeaibHbIC
npouecchl U siienus. [IpMBOAMTL NpUMepBI INPOLECCOB U
SIBJICHUH C 3a/JaHHBIMU CBOHCTBaMHU.

Hcnonb30BaTh KOMNBIOTEPHBIE IPOrPAMMBI JUIS 110~

CcTpoeHus rpabuKoB QYHKIMH U H3YYEHUS] MX CBOMCTB

DyHKIMH. YreHue 1 NOCTpoeHUE rpaduKoB HaxoanTh ¢ momMomsio rpadguka GyHKIMY 3HAYSHUE OJI-

YnciioBbIe $yHKuI/HZI. IIpumepsr rpaduxos HOI1 M3 PaCCMaTPHBACMbIX BEITMYHH I10 3HAYCHUIO APY-TOMl.

dynKmI YHKIMI, OTpayKarolUX peabHbIe B HecnoxHBIX cilydasx BbIpakaThb (pOPMYJI0i 3aBUCUMOCTH
- IIpOLECCHI. MEXK]1y BEJIUYMHAMMU.

(9 ) HKI[MH, OIIUCHIBAIOIINE TIPIMYIO H

00paTHyI0 NPONOPLUOHATILHbIE
3aBHCUMOCTH, UX rpaduku. ['umnepborna.

OnuceIBaTh XapakTep U3MEHEHUsI OJHOM BETUYNHBI B

3aBUCUMOCTH OT USMCHCHUA npyroﬁ.
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IIpooonacenue

Ha3Banmue
pasnena (TemMbl)
Kypca (YHCJI0 YacoB)

OcHoBHOe coieprkanue

OcHOBHBIE BUJIbI eI TEILHOCTH oﬁyqammnxcsl

Ipadux Qpynkuun y = x>, OyHKIMHA ¥
:xzay :x3a
y = Jx, vy =1x I, rpapuueckoe
pelleHue  ypaBHEHUH U CHUCTEM
ypaBHEHUN

Pacno3naBarh BUIB u3ydaeMbIX (yHKImiA. Iloka3biBarh
CXeMATH4eCKH TMOJOKEHHE Ha KOOPAMHATHOH IUIOCKOCTH
rpadukos pyHKUuMii BUga: y = x%, y = X7,

y= xy=IxL

Hcnosb3oBars (pyHkuuonanbHo-rpaguyeckue
NPEICTABJICHUA JUId PELICHUS U HCCICAOBAHUS YpPaBHEHUH U
CHCTEM YpaBHEHHI.

I[pumensaTs nudpoBbIe pecypehbl IS MOCTPOCHUS TpaduKoB
(hyHKIMH

IloBTOpEHHuE N
o6o0menue (6
)

[ToBTOpEeHNE OCHOBHBIX IIOHATHH H
METOIIOB KypcOoB 7 H 8§ KIIaccos,
00001IeHIe 3HaHUH

BriOnpaTth, NpPHMEHSATh, OLEHMBATHL CHOCOOBI CPAaBHEHHS
4ycel, BBIYUCICHUH, NPeoOpa3oBaHUN BBIPAKCHUH, PEIICHUS
YPaBHEHUIA.

OcymecTBIsITh CAMOKOHTPOJIb BBINOTHAEMBIX JEHCTBUH U
CaMOIIPOBEPKY ~ pe3ylibTaTa  BBIYHCICHHUH, TNpeoOpa3oBaHHUM,
MIOCTPOCHUH.

Pemars 3agauMm U3 peajbHON  JKM3HH, TIPUMEHSATH
MaTeMaTHYeCKWe 3HAHMS [UI pEMIeHMs 3afad M3 APYTUX
MIPEIMETOB.

Pemarp TekcToBBIE 3a/1a4H, CPAaBHUBATH, BLIOMPATHL CIIOCOOBI
peleHus 3a1aqu
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9 kmacc (He meHee 102 )

Ha3Banmue
pasnena (Tembl)
Kypca (4uciio
YacoB)

OcHoBHOe coaep:Kanue

OcHoOBHbBIE BU/ABI 1€ATCJILHOCTH 06yqaloumxcn

Yuciaa ¥ BIYUCIEHHSA.

Parnmonanbubie quciia, upparioHaJIbHbIE

Pa3BuBarthb IpeaACTaBJEHUA O YUCIaX: OT MHOXKECTBA

| commoii 0000

!“aBHeHHﬁa CBOAAIINXCS K KBAJIPATHBIM.

68

JeiicTBUTeILHDbIE YHCIIa, KOHEUHbIE U HATypaJIbHBIX YUCEIT JO MHOXKECTBA ICHCTBUTEIBHBIX
qucia OeCKOHEYHbIE IECATHYHBIE APOOH. qHCelI.
MHOKeCTBO JCHCTBUTENbHBIX YUCEIL; O3HAKOMHUTBCS C BO3MOXKHOCTBIO PE/ICTABICHUS
(9 4 JACUCTBUTCIIbHBIC JIEACTBUTEIBLHOTO YKCIIa KaK OECKOHEUHOM NeCATUYHOM
4KCyIa KaK OECKOHEUHBIE NECATUIHBIC IpoOu, MPUMEHATH ICCATUYHBIC IPHOIIKEHNS
Apo6u. B3anmHo 0HO3HAYHOE ]la/IauHOHanLHHx U NPPAIMOHAIBHBIX YHCEIT.
COOTBCTCTBUC MCXKIY MHOKECTBO 300paskarh JeHCTBUTEIbHbBIC YUCIIA TOUKAMHU
JICHCTBUTENBHBIX YHCEIT U MHOXKECTBOM KOOPJMHATHOH IPSIMOIA.
TOYCK KOODAMHATHOU TPAMOH. 3anuceIBaTh, CPABHHBATDL U YIOPSAI04YHBATH
CpaBHEHHE IeHCTBUTEIBHBIX YUCEIT, JIeHCTBUTE bHbIE UHMCITA.
apu(METHICCKHIE NCHCTBHIL ¢ BbINoJIHSTDH, COYEeTas! yCTHBIE U TUCHMEHHBIC IPUEMBI,
ﬁemg BUTC/IbHLIMH YHCJTAMH. apudmeTnueckue AeicTBHS C PAIMOHAIBHBEIMU YHCIIAMU;
pu HH)K@HH%E 3Ha4CHHUE BCIIMIMHBL, HAXOIMTE 3HAYEHUS CTEIIEHEN C LEJILIMU IIOKA3aTEISIMU 1
TOTHOCTD MPUOJTHIKCHHAL. KOPHEN; BHIYUCISITH 3HAYEHHS YUCITIOBBIX BHIPAKEHHUIA.
Oxpyriennue qucen. [IpUKHKa 1 OLEHKa TosryyuTs npeacTapienne o 3HaAYUMOCTH 1EHCTBUTENBHBIX
. YHCeN B IPAKTHUECKON JIeITeIbHOCTH YeJIOBEKa.
PE3YJIBTATOB BBIMUCIICHNH AHAJIM3HPOBATD M 1eJIaTh BBIBOIbI O TOYHOCTH
HPHOIMKEHHS IHCTBUTEIBHOTO YUCIIA TP PELICHUH 3a/1a4.
OKpYIVISITH ICHCTBUTEIIBHBIC YUCIIA, BHINOJIHATH PUKHIKY
pe3ylibTaTa BEIYUCICHHI, OLeHKY 3HAYCHU YHCIOBBIX
BbIpaKCHUI.
3HAKOMHUTBLCS € MCTOPHEii PA3BUTHS MaTEMATHKH
YpaBHenus JIuneiinoe ypaBHenue. Pemenne OcBanBarsp, 32aII0MUHATL H NPHMEHATH rpaduyeckue
U HEpaBEHCTBA. ypaBHEHHUIl, CBOISIIINXCS K JIHHCHHBIM. METO/BI [IPH PELICHUH YPAaBHEHHUI, HEPABEHCTB M HX CHCTEM.
YpaBueHus KBanparnoe ypaBuenue. Penrenue Pacno3naBath 1iesnble ¥ IpOOHBIC ypaBHEHUS.

Pemiartp JinHeliHbIe H KBAJIPATHbIE YPABHEHHUSI,




nepeMeHHOI bukBanparHble ypaBHEHUSL. YpPaBHCHUS, CBOJSIIMECS K HUM, IPOCTeHIINe

(14 4) [Ipumeps! peiieHus ypaBHEHUH TpeTbel U JIpOOHO-paIlIOHATIbHBIC YPABHEHMUSL.
4eTBEPTOH CTENECHEH pa3ioKeHNEM Ha IIpenarars BO3MOXKHBIE CITOCOOBI PELICHUS TEKCTOBBIX
MHOKHTEIH. 3a1a4, 00CyK/IaTh X U PeliaTh TEKCTOBbIE 3a/1a41 Pa3HBIMU
Pemenne JIpOOHO-PAIIIOHATIBHBIX crnoco0amH.
ypaBHEHHIA. 3HAKOMHUTBLCSI C HCTOPHEl PAa3BUTHS MAaTEMaTHKN
Pemenne TekCTOBBIX 3amad
ITeOPaNIeCKUM METOIOM

YpaBHenus JIunelinoe ypaBHEHUE € ABYMS OcBauBaTh U NPUMEHSATH NIPUEMBI PEIICHHS CUCTEMBI JBYX

U HepaBeHCTBA.
CucreMbl ypaBHeHU

(14 )

MEePEMEHHBIMHI 1 €T0 rpaduk.

CucteMa IByX JIMHEHHBIX ypaBHEHUI ¢
JIBYMsI IEPEMEHHBIMH U €€ pellIeHNe.
Pemienue cucrem AByX ypaBHEHUH, OJJHO
U3 KOTOPBIX JIMHEHHOE, a APyroe —
BTOPOM CTETEHN.

I'padmueckas UHTEpIIpeTanys
CHCTEMBI YPaBHEHHI C JABYMS

NICPEMCHHBIMHU

JIMHEHHBIX YPaBHEHUW C JBYMSI NEPEMEHHBIMU M CUCTEMBI
NIByX YpaBHEHHH, B KOTOPBIX OJHO YpPaBHEHHE HE SIBISCTCS
JIMHCHHBIM.

HUcnoan3oBarh (YHKIIHOHATBHO-Tpad IS CKU
MIPEACTABICHUS U PellleHus] U MCCJIeIOBAaHUS YPAaBHCHUI
M CHUCTEM.

AHa/IN3UPOBATH TEKCThI 3aja4, pewiatn X
anreOpandeckuM CrocoOOM: MepexoguTh OT CIOBECHON
(OpMYIHPOBKU YCIIOBHUS 3a1a4dl K anreOpandeckod MoJenu
IIYTEM COCTABIICHUS CHCTEMBI YPABHCHHUI; PeIATh COCTAB

69




PelieHne TEKCTOBBIX 3a/1a4
aredpandeckuM CrocoooM

JICHHYIO CUCTEMY YPAaBHEHUIT; HHTEPIPETHPOBATH PE3yJIbTaT.
3HAKOMUTBCS ¢ HCTOPHEN Pa3BUTHS MaTEMATHKH

YpaBuenus

U HepaBeHCTBA.
Hepasencrsa (16
1)

UncrnoBele  HEpaBeHCTBA W HX
CBOICTBA.
Jluneiinple HepaBeHCTBA C OJHOM

MEPEMEHHON 1 UX PELICHHE.
CucteMbl JHUHEHHBIX HEPABEHCTB C
OJIHOM NEPEMEHHON U UX pelIeHNUE.

KBajpaTHble HepaBeHCTBa M HX
pelieHue.
I'papuueckas HWHTEPIpETaLs

HEPABEHCTB U CHUCTEM HEPABEHCTB C
JABYMs IIEPEMECHHBIMHA

Yurars, 3aNMCHIBATH, NOHUMATh, HHTEPNPETHPOBATH
HEPaBEHCTBA; HCIIOJIL30BAaTh CHMBOIIMKY M TEPMHUHOJIOTHIO.
BreImosHsTh peobpa3oBaHys HEPABEHCTB, HCMOIb30BATh JUIS
npeoOpa3oBaHust CBOWCTBA YHCIIOBBIX HEPABCHCTB.
Pacno3naBarh JIMHEHHbIC U KBaIpaTHbIC HEpaBeHCTBA. Pemmarh
JIMHEHHBIE HEPAaBCHCTBA, CUCTEMbI JIMHEHHBIX HEPABCHCTB,
CHCTEMBI HEPaBEHCTB, BKIIIOYAIOIMX KBaPATHOE HEPABEHCTBO, U
peuraTh ux; 00CyKIaTh MOTyYSHHBIC PEIICHUs.

M300paskars pelieHre HEpaBEHCTBA M CHCTEMBI HEPABCHCTB Ha

YHUCIOBOM MpPsIMOH, 3alMCBLIBATBL PELICHUE C I[IOMOIIBIO
CHMBOJIOB.

Pemath KBagpaTHBIE HEPAaBEHCTBA, HCIONB3YS TpapuUIecKue
NpeCTaBIEHUs.

OcBanBaTb M MNPHUMEHSITb HEPABEHCTBA MPH  PEIICHUH

Ppas3JIMYHbIX 3a1a4, B TOM YUCJIC IIPAKTUKO-OPUCHTUPOBAHHBIX
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DyHKUHT
(16 v)

Ksagparuunas dyHKIHS, eé
rpaduxk u cBoiicta. [Tapabona,
KOOP/IMHATHI BEPIIMHEI TapaboJIsl,
OCh CHMMETPHUH MapadOIIbL.
CreneHHble GyHKIUHU C
HaTypaJlbHBIMU IIOKA3aTeIsaMu 2 U 3,
WX Tpa(uiK¥ U CBOWCTBA.

I'padukn byHKUMiL: v=kx,
y=kx +b, y:Xk, y = ax?,

X
y =, y = x,y=1IxI

Pacno3snaBaTh BB H3ydaeMBIX (yHKIHH; HTIOCTPHPOBATH
cXeMaTH4eCKH, OObSICHATh PACHONIOKEHNE HA KOOPAWHATHOU

TUTOCKOCTH TpadukoB GyHKIMI Buaa: y =kx, y=kx + b, y :% y=

ax’,y = ax’, X

y =«/§ ¥ = |x | B 3aBUCHMOCTH OT 3Ha4€HHH KOIPPUIIMEHTOB;
OINMUCHIBATh UX CBOMCTBA.

PacnosHaBath KBaIpaTHYHYIO (QYHKIHUIO IO GopMyIie.
IIpuBOAUTHL NMpPUMeEPbI KBAAPATUUHBIX 3aBUCUMOCTEN U3 peabHON
KHU3HU, PU3NKHU, TEOMETPHH.

BuisiBasiTh 1 0000111aTh 0COOCHHOCTH Ipaduika KBaJpaTHYHOMN
Gynkuun y = ax® + bx + c.

Crpouts uW  u300pakaTh  cXeMAaTHYeCKH  TpaduKu
KBaJpaTU4HbIX (DyHKIMH, 3a1aHHBIX GOpMyIamMu BUIA ¥ = ax’, y
=ax*+q,y=a(x+p),y=ax*+bx+c.

AHaJN3HPOBATh U MPUMEHSITh CBOICTBA U3YUSHHBIX (YHKIHI
JUIsL IX IOCTPOGHHS, B TOM YHCJIE C TIOMONIbI0 M(POBBIX PECYPCOB
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IIpooonsicenue

YucnoBbie
MOCJIeI0BATETLHOCT
u (15 4)

IonsTHe YHCI0BOM
HOCJIe/IOBATEIIBHOCTH.

3anganue I0CIJIEI0BATEIILHOCTH
PEKyppEeHTHOM hopmymnoit u
(dhopmyoii n-ro unena.

Apudmerndeckass U reoMeTpruIecKast
nporpeccun. DopMynsl n-TO UIeHa

apU(pMETHIECKOH U TeOMETPUISCKON

NpOrpeccuii, CyMMbI IEPBBIX 71
YJICHOB.

Hzobpaxenue YJICHOB
apu(METUICCKO U TEOMETPUICCKON
mporpeccuit TOYKaAMH Ha
KOOPJIMHATHOM IMJIOCKOCTH.
JIMHEHHBIH W OKCIOHEHIHMAIbHBIN

pocT.
CII0)KHBIE TIPOIIEHTI

OcBanBaTh W NMPHMEHSITh MHICKCHBIE 0003HAYCHMS, CTPOUTH
pedeBble BBICKa3bLIBAHMSI C HCIIONB30BAHUEM TEPMUHOIOTHUH,
CBSI3aHHOM C MOHSATHEM IT0CIEI0BATEIEHOCTH.

AHAIM3HPOBATh (HOPMYITY 71-TO WICHA MOCJIEI0BaTeILHOCTH HITH

PEeKyppPEHTHYIO dopmymy u BBIYHCISATH YJICHBI
TIOCIIEI0BATENILHOCTEH, 3aJaHHBIX ITUMH (OPMYTAMH.
YceranaBiauBarb 3aKOHOMEPHOCTH B HOCTPOCHUU

HOCIIe/IOBATeIbHOCTH, €©CIIM BBIUCAHBI TIEPBbIe HECKOJIBKO &
YJICHOB.

Pacno3naBarb apuMeTHIecKyro
HPOTPECCHH MPH PA3HBIX CIOCO0aX 3a/laHus.
Pemiarb 3amaun ¢ HCHONBb30BAaHHEM (GOPMYNl 7-TO  YieHa
apu(pMETHIeCKOH M TeOMeTPHUYECKOil MpOorpeccuid, CyMMBI
INEPBBIX 7 YICHOB.
H3o0paxkaTh  YICHBI
KOOPJMHATHOH TIIOCKOCTH.

TEOMETPHYECKYFO

IIOCICA0BAaTCIbHOCTH TOYKaMH Ha

PaCCManI/IBaTb NMPUMEPLI MPOUECCOB U sIBJICHUI U3 peanLHoﬁ
JKU3HHU, WUIIOCTPUPYIOIIUE HW3MCHCHHC B apPI(i)MeTH‘IeCKOfI

MPOrPECCHM, B TEOMETPUYECKOH Iporpeccuu; n300paxarhb
COOTBETCTBYIOIIHE 3aBUCHMOCTH TpadIeCKu.
Pemarn 3aj1a4u, CBSI3aHHbIC c YHCIIOBBIMH

MIOCIIEIOBATENIBHOCTSIMH, B TOM YHCIE 3aladdl M3 peanbHOil
JKM3HH C UCTIOIb30BaHUEM [IH(DPOBBIX TEXHOJIOTHUI (AMEKTPOHHBIX
TaOmHIL, rpa)UuIeCcKoro KaNbKyIATOpa U T.I1.).

Pemath 3amaun Ha CIOXKHBIE NTPOLEHTHI, B TOM YHCIIE 3a/1aYH W3
peaJIbHOM NMPAKTUKY (C UCIIOJIB30BAHUEM KaJIBKYIIATOPA).
3HAKOMHUThCSI C HCTOPHEli PA3BUTHSI MATEMAaTHKU
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IHoBTOpEHue,
0000mEeHue,
CHCTEeMATH3AIUS
3HAHMIL!

(18 1)

Yucaa W BBIYUCICHHA (3ar11/1c1>,

CpaBHEHUE, eUCTBHS c
JIEHCTBUTEIbLHBIMHU YUCIaMu,
YHCIIOBAst npsiMast; MIPOIICHTHI,
OTHOIICHUS, MPOIIOPLIUH;
OKpYIJICHHE, TPHOIKCHHAE, OLCHKA;
peuenue TEKCTOBBIX 3a1a4

apUPMETHIECKIM CIIOCOO0M)

OnepupoBarb NOHATHSIMH: MHOXKECTBO, IIOJAMHOXKECTBO,
orepanuy HaJ MHOKECTBAMH; HWCHOJIB30BaTh Trpaduueckoe
MIPE/ICTaBICHUE MHOXECTB AJISI OMHCAHUS PEaTbHBIX IPOIECCOB U
SIBTICHHUH, TIPU PEIICHNH 3a1ad U3 APYTHX yUeOHBIX MPEIMETOB.

AKTyaIu3MpoBaTh TEPMHHOJIOTMI0O M OCHOBHbIE JeiiCTBUS,
CBSI3AHHBIE ¢ YHCIAMH: HATypaJbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE 4YHCJA, JEIMMOCTb HATypaJIbHBIX YHCEJ, MPU3HAKU
JIETUMOCTH, LEeN0€ YHCIO0, MOAYTh YHCIA, OOBIKHOBEHHAS H
JecATHYIHast ApoOH, CTAaHAAPTHBIA BUJ YHMCIA, apUPMETHIeCKHUH
KBaJpaTHbIIl KOPEHb.

BbInoaHATH AeiicTBUS, CPABHUBATH U YHOPSIA0YHMBATDH YNCIIA,
MPEACTaBIATh YHCIAa Ha KOOPAMHATHON MNpPsMOH, OKpYIVIATH
4ucia; BBINOJHATH, NPUKUAKY M OUEHKY pe3yibrara
BBIYHCIICHUN.

Pemath TeKkcTOBbIEe 3aJa4M  apUPMETHUYECCKHUM CIIOCOOOM.
Pemiatp nmpakTHuyecKue 3a4a4M, COAEpIKaIIie MPOIEHTHI, TOJH,
YacTH, BBIPAXKAIOIIUE 3aBHUCHUMOCTH: CKOPOCTh — BpeMs —
paccrosiHue, IIeHa — KOJIMYEeCTBO — CTOMMOCTb, 00bEM paboThI
— BpeMs — TPOU3BOJUTEIEHOCTD TPY/A.

Pa36uparb peaibHble KU3HEHHBIE CUTyalnd, (pOpPMYJIHPOBATH
UX Ha S3bIKE MareMaTHKH, HAXOAMTb DCIICHHE, HPUMCHSs
MaTeMaTHUYCCKHUI alapar, HHTEPIPEeTHPOBATh PE3yibTar

Anredpanyeckue BBIPAKEHUsI
(mpeoOpazoBanue  anredpamyecKux
BBIPAXKEHHH, JIOMYCTUMbBIC 3HAYCHHS)

OnepupoBaTh NOHATHSIMH: CTEIECHb C LEJIBIM IIOKA3aTeeM,
apupMeTHIeCcKui KBaJIpATHBIN KOpEHBD, MHOTOYJIEH,
anreOpandeckasi IpoOb, TOXKIECTBO.

BbINOIHATE OCHOBHBbIE [JEHCTBHUS: BBIIOIHATH PAcu€Thl IO
dopmynaM, npeoOpa3oBHIBATE _IIeble, JPOOHO-pAIMOHAIBHEIS
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BBIDAKEHHUS W  BBIPQKEHUS C KOPHSAMHM, DPEalN30BBIBATH
pa3nOKeHHE MHOTOWICHA HA MHOXHTENH, B TOM YHCIE C
HCTIONB30BaHHEM (OPMYNI pa3sHOCTH KBAJpaToOB W KBajpara
CyMMBbl U DPa3HOCTH; HAXOAWUThb JOMYyCTHUMbIE 3HAYEHMs
TIePEeMEHHBIX TS IpOOHO-PAIIMOHAIBHEIX BBIPAXKEHNH, KOpHEH.

MoaeaupoBaTh ¢ IOMOLIBIO (OPMYII peajbHbIe IPOLECCHl U
SIBJICHUSI

' 3nech mNpencTaBiEHbl JJIEMEHTBI CONEPXKAHMS Kypca, M3ydaBmIMecs B 5—8 Kiaccax U TpeOylollMe IOBTOPEHHs, OOOOLICHHS |

cucTeMarusaluu. O6pamaTLc5{ K 5TOMY Marcpuaily MOXHO B BHUJC aKIEHTA Ha 3aBEPHIANOIICM OTallC M3YUYCHUS Kypca 9 kimacca uinm
pacnpenciiATh o COOTBETCTBYIOIIUM TEMATUYCCKUM pasaeiiaM, U3y4acMbIM B TCUCHUE yqe6Hor0 roaa.
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IIpooonsicenue

@®yHknuu  (MOCTPOCHHE, CBOWMCTBA OnepupoBathb NOHATHAMHU: (QYHKIMS, TpaduK (GYHKIHU, HYIH

U3yYeHHBIX (QYHKIMiL; Tpaduueckoe GYHKIMH, TPOMEXYTKH  3HAKOMOCTOSIHCTBA,  IPOMEKYTKH
pelieHre ypaBHEHHH U X CHCTEM) BO3pacTaHus, yObIBaHWs, HaHOOJbIIEe U HAHMMEHBIEEe 3HAUCHUS
($yHKIHMH.

AHaJIN3HPOBaTh, CPABHUBATH, 00CYKIATh CBOHCTBA (DYHKIHH,
CTPOUTD UX TPapUKH.

OnepupoBarh MOHSATHSIMH: TIpsiMas [POIOPLHOHATBEHOCTD,
obOparHast MPOTIOPIIHOHAIBHOCTD, TUHEHHAas — QYHKIOHSA,
KBa/ipaTndHas (yHKIH, napaborna, runepooa.

Hcnoab3oBarh rpadukm st orpesiesieHus CBOMCTB, IPOLIECCOB
U 3aBUCHMOCTEH, IS peIIeHus 3afad u3 JPYyrux ydeOHbBIX
MIPEIMETOB ¥ pEaJbHOH JKU3HU; MOAEIHPOBATH C IIOMOIIBIO
rpaduKoB peanbHbIEe IPOLECCH U SIBICHHSI.

Bripa:xkath ¢gopMyIaMu 3aBUCUMOCTH MEX/Ty BEIMUYNHAMU

[Ipn paszpaboTke paboueil mporpaMMbl B TEMaTHYeCKOM IUIAHHMPOBAHWU JIOJDKHBI OBITH YUYTEHBl BO3MOXKHOCTH
UCIIOJIb30BaHMUS ANEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOIIUXCS YIEOHO-METOJMYECKUMHU MaTepruaiaMu
(MynBTUMEIUIHBIE TIPOTPaMMBI, 3JIEKTPOHHBIC YYEOHMKHM W 33JauHHUKH, O3JIEKTPOHHBIC OWOIMOTEKH, BHPTyallbHbBIC
71a00paToOpUH, UTPOBBIC MTPOTPAMMBI, KOJUIEKIIMH HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), NCIIOIB3YEMbIMU Ul OOYUYEHHS 1
BOCIIUTAHUS Pa3UUHBIX TPYII IOJb30BATENCH, MPEICTaBICHHBIMU B AJIEKTPOHHOM (IM(POBOM) BHAE U PEANU3YIONINMH
munakTnaeckue Bo3Moxkaoctn KT, compepxanne KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa30BaHHN.



INPUMEPHAS PABOYAS [TPOT'PAMMA
YYEBHOTI'O KYPCA «I'EOMETPUS». 7 9 KJIACCBI

HEJIN U3YYEHMSA YUEBHOI'O KYPCA

«MareMaTuKky yxe 3aTeM YYHTbh HAJO0, YTO OHA YM B HOPSIOK NMPUBOIUTY,
— TMcan BeNUKUH pycckuil yuensii Muxaun Bacunbesuu Jlomonocos. U B
9TOM COCTOMT OfIHA M3 JIBYX LieJel 00ydeHHUsI TeOMETPHH KaK COCTaBHOM 4acTH
MaTreMaTHKA B INKOJE. JTOH IENH COOTBETCTBYET JIOKA3aTeNbHasl JHHUS
npenosaBanusi reomerpun. Ciienys TpeicTaBICHHOW pabodell mporpamme,
HauMHas C CEAbMOIO KJacca Ha ypoKax IeOMeTpHUH OOydaromuiicss ydurcs
MIPOBOJUTH JIOKa3aTeNIbHbIE paccyxIeHus, CTPOUTH  JIOTHYECKUE
YMO3aKIIOUEHHs, JOKa3blBaThb HMCTUHHBIC  YTBEPXKAEHUS U  CTPOUTH
KOHTPIPUMEPLI K JIOXKHBIM, I[POBOAWUTL PACCYXICHHUA «OT IPOTUBHOIO»,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (HOPMYIMPOBATH OOpPATHBIC YTBEP)KICHUS.
VY4eHHK, OBIAIEBUIMN HMCKYyCCTBOM pPAaCCyKAaTh, OyleT NMPUMEHATh €0 U B
okpyxaromelt sxu3Hu. Kak mnucan reomerp u mnenaror HMropes denopoBud
IapeIruH, «J1101bMH, OHUMAIOUIMMHU, YTO TAaKOE€ NOKA3aTEeNIbCTBO, TPYAHO U
Ja)ke HEBO3MO)KHO MAaHMITyIHpoBaTh». I B OITOM COCTOMT Ba)XHOE
BOCIHMTATEIbHOE 3HAYEHHE M3Y4YEHUS TIEOMETpUH, MpPUCYLIee HMEHHO
OTE€UECTBEHHOM MaTeMaTU4eCKOW ILIKoje. Bmecte ¢ TeM aBTOpbI IPOrpaMMbL
MIPEAOCTEPEralT  y4uTeNnss OT M3JIUIIHEro (opMann3Ma, OCOOCHHO B
OTHOIIEHUU Hayall U OCHOBaHUIl reoMmerpun. ®paHiy3ckuil MatemMaTuk JKan
JpenoHHe 1Mo 3TOMY IOBOAY BBICKazajica Tak: «YTo Kacaercsi NeIUMKaTHOMN
MpoOJIEeMbl BBEACHHS «AKCHOM», TO MHE Ka)XETCs, YTO Ha MEPBBIX MOPAX
HYXXHO BooOIIe wn30erarb MPOW3HOCUTH caMo 3T0 cioBo. C Jpyroil ke
CTOPOHBI, HE CJEeAyeT YIyCKaTb HU OJHOM BO3MOXHOCTH [1aBaTh IPHUMEPHI
JIOTUYIECKUX 3aKJIIOUCHUH, KOTOpBIE Ky/la B OOIbIIEH Mepe, YeM HIes aKCHOM,
SIBIISIFOTCS] AICTUHHBIMU U €JUHCTBEHHBIMHU
JIBUTATEIISIMU MaTeMaTH4eCKOro MBIIIJICHUS».

Bropoii nenbio U3yuyeHUs] T€OMETPUU SIBISIETCSI MCIIOJIB30BAaHHE €€ Kak
MHCTPYMEHTA IPU PEIICHUH KaK MaTeMaTH4eCKHX, TaK U MPaKTHYECKUX 3ajad,
BCTPEUAIOLIUXCSI B peasbHOW KU3HU. OKOHUMBIIMHA Kypc TI€OMETpUU
IIKOJBHUK JIOJKEH OBITH B COCTOSTHUM OIPEIEINTh T€OMETPHUECKYIO (urypy,
OIHCaTh CIIOBAMU JAHHBII 4epTEK UM PUCYHOK, HAUTH ILUIOIIAAb 3€MEIBHOTO
ydyacTka, paccyuTarb HEOOXOIMMYIO IUIMHY OITOBOJIOKOHHOTO KaOelnst WIIH
TpeOyemble pa3Mepsl rapaxa Jjisi aBTOMOOHIIS. DTOMY COOTBETCTBYET BTOpas,
BBIUNCIIUTENbHAS JIMHMA B HW3y4YeHWH TreoMeTpun B Imkone. J[lanHas
MIpaKTUYecKas JIMHUs SBIAETCS HE MeHee BakHOM, yeM nepBas. Emé Ilnaron
MIpeANUChIBaj, 4ToObl «rpaxaane [IpekpacHoro ropozxa HU B KOEM ciydae He
OCTaBIISUTM TEOMETPHIO, BEIb HEMAIOBAXKHO Jake MOOOYHOE €€ MpHMEHEHHE
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— B BOGHHOM JeJe Jla, BIPOYEM, U BO BCEX HAyKax — JUIsl JIy4IIEro HX
YCBOCHUSI: MbI Bellb 3HAeM, Kakas OSCKOHEUHas pa3HHIa CYILECTBYET MEKITY
YEJIOBEKOM NPUYACTHBIM K TEOMETPUH U HEMPUIACTHBIMY. JIJIsl 3TOTO YUHUTEITI0
pEeKOMEHJIyeTcss  HOAOMpaTh  3aJayd  MPAKTHYECKOro  Xapakrepa  JUis
paccMarpuBacMbIX TEM, YYUTH HeTeﬁ CTPOUTHL MATCMAaTHYCCKUC MOICIIN
peambHBIX JKU3HEHHBIX CHUTYallWd, MPOBOJWTH BBIUMCICHUS M OLEHWBATh
a/ICKBaTHOCTH TIOJNYYEHHOTo pesynbrara. KpaliHe BayKHO MOAYEPKUBATH CBSI3H
TreoMCTpUun C JApyrumun npeamMeTamu, MOTUBUPOBATH HCIIOJIb30BaTh
OIIPEAENCHUs TEOMETPUYECKUX (UIYyp M TIOHATHH, JEMOHCTPHUPOBATH
IIPUMEHEHHE MTOJTYYEHHBIX YMEHHH B (DM3HMKE U TEXHHKE. DTH CBSI3M HanOoee
SIPKO BUAHBI B TeMax «Bekrtopbr», «TpUroHomerpudyeckne COOTHOIICHUS,
«Meton xoopauHa™ u «Teopema [Tudaropay.

B 3axmoueHne conméMest Ha BEJIMKOTO MaTeMaTHKa M acTpoHoMa Moranna
Kemnnepa, uyToObI e1Ig pa3 NoAYepKHYTh U METANPEIMETHOE, ¥ BOCIIHTATEIEHOE
3HadueHue reoMeTpun: “Geometria una et aeterna est in mente Dei refulgens:
cuius consortium hominibus tributum inter causas est, cur homo sit imago
Dei”'.

MECTO YYEBEHOI'O KYPCA B YUEBHOM IIJTAHE

CornmacHo y4eOHOMY TuTaHy B 7—9 Kiaccax m3ydaercss y4eOHBIH Kypc
«[eomeTpusi», KOTOPBIM  BKIIOYAET CIEAYIOMIME OCHOBHBIC Da3/IEIbl
cozepxanust: «['eomerpuueckne GUTypsl M UX CBOMCTBAY,

«/3mepeHne reoMeTpUYeCcKUX BEJIMYMH», a TaKkKe «JleKapToBbI KOOPJHHATHI
Ha TI0CKOCTHY, «Bektopel», «/[Bmkenus mockoct» u «lIpeodpasoBanus
TTOZIO0WST».

VYueOHBIH TIaH TNpeayCMaTpUBacT H3YyUCHHWE TE€OMETPHHM Ha 0a30BOM
YPOBHE, HCXO/s U3 He MeHee 68 yueOHBIX 4acoB B y4e€OHOM Trojly, BCEIo 3a TpH
roga oOyueHuss — He MeHee 204 yacos.

! Teomerpust envHa U BeuHa, ona Giucraer B BokbeM ayxe. Hama npuuactHOCT K Hel
CIY)KHT OIJHHM W3 OCHOBAaHWH, MO KOTOPBIM YEJOBEK JOIDKEH OBITH 06pasom
Boxbum (http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)
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COIAEPXXAHUE YUEBHOI'O KYPCA (ITO TOAAM OBYUEHU )
7 xnacc

HauvanpHple nonsTuss reomerpuu. Touka, mpsiMasi, OTPE30K, Jyd. YTroil.
Bupasr yros. BeprukanbHble 1 cMexHBIE yIIbl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaniensHoCTh U NepIeHAUKYISIPHOCTD MPSIMBIX.

Cummerpuunble  ¢urypsl. OCHOBHBIE CBOWMCTBA OCEBOW CHMMETPHH.
[IpumMepsl CHMMETPUH B OKPY’KaIOIIEM MHEpE.

OCHOBHBIE NOCTPOCHHUS C MOMOIIBIO HUPKYIS U JHHEHKH. TpeyronpHUK.

Bricora, Mmennana, OuccekTpuca, X CBOWCTBA.

PaBHOOepeHHBIE W PAaBHOCTOPOHHHUI  TpeyroabHMkH. HepaBeHCTBO
TPEYTOJIbHHKA.

CpoiicTBa M TPU3HAKM PAaBHOOEAPEHHOTrO TpeyrojbHuka. [IpusHaku
PaBEHCTBA TPEYTOIBHHUKOB.

CpoifcTBa W MpU3HAKM MapauledbHbIX mpsaMbIX. Cymma  yrioB
TPEYToJbHHUKA. BHEIIHNE yIIIBI TPEYTOJIbHUKA.

[IpsimoyronbHbIl  TpeyroapHUK. CBOWCTBO MeEAMAHBI IMPSIMOYTOJIBHOTO
TpeyrojbHUKa, NPOBEAEHHOM K runoreHyse. llpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTONbHUKOB. [IpSAMOYronbHBIA TPEyrolbHUK C YIIOM B
30°.

HepaBeHcTBa B reoMeTpHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMAaHOH, TeopeMa 0 OOIIbIeM yIyie U OoIbIIeii CTOPOHE TPEYTOJIbHUKA.
[leprienaukynsp 1 HaKIOHHAs.

I'eomerpuueckoe mecto Touek. buccekrpuca ymia U cepeAMHHBIN
MEPIEHAUKYISIP K OTPE3KY KaKk TeOMETpUUECKHE MECTa TOUEK.

OKpy)KHOCTb W Kpyl, XOpia M [HaMeTp, HX CBoOWcTBa. Bsammmuoe
pacroyioXeHue OKpYXKHOCTH M mpsMoil. KacarenbHas u cekymas K
OKpyXHOCTH. OKpY’XKHOCTh, BIIMCaHHas B Yrojl. BmmcanHas W omuMcaHHas
OKPYKHOCTH TPEYTOIbHHUKA.

8 kmacc

UYersipéxyronsauku. IlapajuienorpamMM, ero mpH3HaKd W CBOWCTBA.
YacTHble cllydand napajuienorpaMmoB (MIpSMOYTOJBHUK, POMO, KBajapar), UX
MpPU3HAKH W CBOWCTBA. Tpamerwsi, paBHOOOKas Tparerus, e€ CBOHCTBa U
nipusHaKy. [IpsiMoyronbHast Tparemus.

Merton yaBoenusi menuansl. Llentpanbhas cummerpus. Teopema Paneca u

TeopeMa O MPONOPIHOHAIBHBIX OTPE3Kax.

CpenHue IMHUM TPEYTOIbHUKA U Tpanenuu. LlenTp Macc TpeyroibHHUKa.

[Monobme TpeyrombHUKOB, Ko3(dduiment momobus. IIpmsHaku momoOust
TPEYToJNILHUKOB. [IprMeHeHre o1001s IPH PEeLIEHUH TPAaKTHIECKUX 3a/1ad.

CpoiicTBa miomaneii reomerpudeckux QGuryp. DopMynsl U TUIOMIAIH
TpEyToJIbHUKA, MapajurenorpamMmma, pomba u tpanenn. OTHOIIEHHE TUTOMIAIeH
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MOOOHBIX UTYD.

Brruncnenue mnomazaei TpeyroaibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETUaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu permenHun
MIPAKTUYIECKHUX 3a/1a4.

Cunyc, KOCHHYC, TaHT€HC OCTPOrO yINa MpsIMOYIOJbHOIO TPEYrOJIbHUKA.
OCHOBHOE TPHTOHOMETPHUUYECKOE TOXK/IECTBO. TpuroHomerpudeckue GpyHKINH
yrioB B 30°, 45° 1 60°.

Briucannble M IEHTpalbHBIE YIVIBI, YIOJ MEXJIy KacaTelbHOW U XOpAOM.
Ymmel  MeXOy XopIaMH W CEeKyIIMMH. BIHCaHHbIE ¥ ONHCAHHBIC
YEeTBIPEXYTONbHUKU. B3anMHOE pacnoiokeHHue IByX OKpyxkHocTel. Kacanue
okpyxHocTel. O01Ire KacaTeabHbIe K IBYM OKPY)KHOCTSIM.

9 knacc

Cunyc, kocunyc, TaHreic ymioB or O gmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKECTBO. DOPMYIIbI MPUBEICHNUS.

Pemenne TtpeyronpHukoB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB.
Pemienne mpakTHYECKWX 3a7ad C MCHONB30BAHHEM TEOPEMbI KOCHHYCOB H
TEOPEMBI CHHYCOB.

[Tpeobpa3zoBanne noaobus. [TogoOue COOTBETCTBEHHBIX AIEMEHTOB.

Teopema o0 MHpOU3BEACHUH OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOpeMa O KBaApaTe KacaTeIbHOM.

Bexrop, mmuHa  (MODynb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPHI,
MIPOTHUBOMOJIIOKHO HANpAaBICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEPAallMU HAJ BEKTOpaMu. PasnoxeHue BekTOpa MO
JBYM HEKOJUIMHEapHbIM BekropaMm. KoopaunHatsl BekTopa. CkamspHoe
MIPOM3BEACHHIE BEKTOPOB, TPUMEHEHHE TS HAXOXKICHNS UTHH U YIJIOB.

JlexkapTOBbl KOOPAMHATHI HAa IUIOCKOCTU. YPAaBHEHUS NMPSIMOI U OKPYKHOCTH
B KOOpJMHATaX, MepeceyeHue OKPYKHOCTEH U MpsAMbIX. MeTojJ| KoopauHaT 1
€ro MpHMEHEHHE.

IIpaBuiibHBIE MHOTOYTOJNBHUKHK. [lnMHA oOKpykHOCTH. IpanycHas u
panuaHHasi Mepa yIia, BEIYHCIECHHUE JUIMH AyT OKpykHOcTed. [Inomans kpyra,
CEKTOpPa, CETMEHTA.

JIBMKEHUsI TUIOCKOCTH M BHYTPEHHHE CUMMETpUH (QUTyp (dIeMEHTapHbIC
npencrasienus). [lapaanensusiit neperoc. [ToBoport.
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IUIAHUPYEMBIE TIPEJJMETHBIE PE3YJIBTATbI OCBOEHUS
[IPUMEPHOII PABOYEM IPOI'PAMMBI KYPCA (IO TOJAM
OBYUYEHUS)

OcBoeHue y4eOHOro Kypca «l'eoMeTpusi» Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs MTOJDKHO O0ECIIEUMBATH JOCTHIKEHHE CIEAYIOMINX IPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIBTaTOB:

7 Ki1acc

— Pacmio3naBars N3YYCHHBIE TCOMETPUUICCKUC q)HprbI, OIIPEACIIATh UX
B3aUMHOC PAaCIIOJIOKCHUC, 14306pa>1<aTL T€OMCTPUICCKUEC (1)I/Il"ypI)I; BBIITOJIHATDH
YCPTCIKU IO YCJIOBUIO 3aJlavuu. I/ISMCpHTL JIMHEHHBIC U YIJIOBBIC BCIIMYUHBI.
Pemars 3a/1a491 Ha BBIYHCICHUE NJINH OTPE3KOB U BEJIMYWH YIJIOB.

— Henars TpyOylo OLEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH HPEIMETOB B
peaybHOM JKM3HHM, pa3MepOB NPHUPOAHBIX 00BEKTOB. Paznnuarh pasmepbl 3THUX
OOBEKTOB 110 HOPSAJKY BETUIHHBL.

— CTpOI/ITL YEPTEKU K TECOMETPUICCKUM 3a1a4aM.

— [Tonp3oBaThcsl MpU3HAKaMKM PaBEHCTBA TPEYTOJBHUKOB, UCHONb30BATh
MIPU3HAKK U CBOWCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB TIPH PELICHUH 3a/1a4.

— [IpoBomUTE  JIOTHUECKHE  PACCYKICHUS  C  HCIOJIB30BAaHHEM
T€OMETPHUECKHIX TEOPEM.

— ITonp3oBaTbCst [IpU3HAKAMU paBeHCTBa HIPSAMOYTOJIbHBIX
TPEYTOJbHUKOB,  CBOHCTBOM  MEQUaHbl, IPOBEAEHHOW K  THUIIOTEHY3€
MIPSIMOYTOJIBHOTO TPEYTONBHUKA, B PEIIEHUN T€OMETPUYECKHX 3a/1au.

— OmnpenensiTs MapamieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
o0pasyeT ¢ HUMH cexyias. OnpeaeniTs NapajuleNbHOCTh IPSAMBIX C IOMOLIBIO
PaBEHCTBA PacCTOSIHUM OT TOYEK OJHOM NPSMOM 10 TOUEK APYTOM MPsIMOM.

— Pemars 3aJa4u Ha KJICTYaTON 6yMare.

— HpOBO)II/ITL BBIUUCJICHUA MW HaXOJHUTb 4YHCJIOBBIC H 6yKBeHHLIe
3HAQYCHHUsS YITIOB B T€OMETPUYECCKUX 3aa4ax C HCIOJb30BAHUEM CYMMBI YIJIOB
TPEYTOJIbHUKOB W MHOT'OYT'OJIbHUKOB, CBOWCTB Y1IJ10B, O6paSOBaHHBIX npu
NepeCcCuUCHrN JBYX IMapaJlUICJIbHbIX HNPSAMbBIX ceKymeﬁ. Pemarp MPaKTUYCCKHUEC
3aa41 Ha HaXOXJICHUE YTIIIOB.

— BrnaneTs MOHATHEM I'€OMETPHUECKOTO MECTa TOUCK. YMETh ONPECTISITh
OMCCeKTpHCY yIla ¥ CEpPeIMHHBI TEpHeHIUKYJIsIp K OTPe3Ky Kak
TeOMETPHUYECKUE MECTa TOUCK.

— @opMynHpoBaTE ONpENENCHUsS OKPY)KHOCTH M Kpyra, XOpAbl H
JaMeTpa OKPY>KHOCTH, MOJIB30BAThCs UX CBOWCTBAMH. YMETh IPUMEHSTH TH
CBOMWCTBA IIPU PELICHUH 3a/1a.
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— Bnaners moHATHEM ONUCAHHOM OKOJIO TPEYrojbHUKA OKPYXKHOCTH,
yMeTh HaxoauThb €€ 1eHTp. [lonb3oBarkesi pakTamu O TOM, YTO OUCCEKTPUCHI
YIJIOB TPEYTONBHUKA MEPECEKAIOTCSI B OJHOM TOUYKE, U O TOM, YTO CEPEIUHHBIE
MEPIEHAUKYISAPBl K CTOPOHAM TPEYTOJILHUKA IIEPECEKAIOTCS B OHOM TOUKE.

— Bilagers noHATHEM KacareabHOW K OKPYXKHOCTH, IOJIb30BaTbCsl
TEOPEMON O NEPIEHIUKYISIPHOCTH KacaTeJIbHOM W paanyca, NPOBEAEHHOIO K
TOYKE KaCaHHUsL.

— Ilonp3oBaTbes HpOCTeﬁIlIPIMPI TCOMCTPUUCCKUMU HEPABCHCTBAMMU,
IIOHUMATh UX HpaKTI/I‘IeCKHﬁ CMBICJI.

— [IpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE IOCTPOEHHSI C IOMOILIBIO
LIUPKYJISL U IMHEUKY.

8 Kiacc

— Pacno3naBaTh OCHOBHBIC BUJIBI lIeTI)IpéXyFOJ'[I:.HI/IKOB, UX D3JICMCHTHI,
IIOJIE30BaThCS MX CBOMCTBAMH IIpr pEIICHNN TCOMETPUICCKUX 3a0a4.

— [IpuMeHSATh CBOWCTBA TOYKH IIEPECCUCHHS MEIMAH TPEYTOJIbHUKA
(eHTpa Macc) B pelieHuu 3aad.

—  Brasetp mTOHATHEM CpenHEHW JIMHUM TPEYTrONbHUKA W TpaNenuH,
MPUMEHATh UX CBOMCTBA MpH PEILIEHUU reoMeTpudeckux 3aaad. [lomp3oBarbes
TeopeMoil Pajeca U TEOPEMON O MPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX
JUISL PETLICHNST TPAKTHUECKHX 3a/1ad.

— [lpuMeHATh TNpH3HAKK  IOJOOMS  TPEYrOJbHHUKOB B  PCIICHUH
TeOMETPUUYECKUX 3a7ad.

— ITonb3oBathest TeopeMoit Iludaropa s pernieHusi TeOMETPUISCKUX U
mpakThdecknx 3amad. CTPOWUTh MaTeMaTHYCCKYI0 MOIETh B IPAKTHYCCKUX
3a/lauax, CaMOCTOSITENIbHO JeNaTb 4YepTéX W HaXOJUTh COOTBETCTBYIOIINE
JJIMHBI.

— Bnanete MOHATHSIMU CHHYyCa, KOCHHYyca M TaHT€HCa OCTPOTO yIia
MIPSIMOYTOJIBHOTO TPeyroibHUKA. [10/1630BaThCS STUMH NOHATUSIMHU UL PELICHUS
MPAKTUYECKHUX 3a/1a4.

— Borancnare  (pa3smudHBIME - CITOCO0AMHM) IUIOMIATh TPEYTONbHUKA H
IUIOIIAQAM  MHOTOYTOJNIBHBIX  Guryp  (mOne3ysick, TA€  HEOOXOIMMO,
KaJIbKyIATOpoM). [IpUMEHsTh momydeHHbIe YMEHUsI B IPAKTUYECKUX 3a/1a4ax.

— Brnasets MOHATHAMH BIIMCAHHOTO M IEHTPAJIBHOTO yIJIa, HCTIONb30BaTh
TEOpPEMBl O BIIMCAHHBIX YIIAX, yIIaX MEXAy XOpAaMH (CEKyIIMMH) W yIue
MeXJTy KacaTelIbHOM U XOpI0oH MpU PEIIeHUU FeOMETPUUECKUX 3a/1ad.

o Bnagetpr moHATHEM ONHCAHHOTO LICTI:IpéXyl’OJ’IBHPIK&, TMPUMEHATH
CBOMCTBA OIMMCAHHOTO IIGTBII:)éXyl"OJ'IBHI/IKa IIpu peICHUM 3a4a4.
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— IIpumeHAT NOJNy4YEHHBIE 3HAHUS HAa IPAKTUKE — CTPOUTH
MareMaTH4YecKue MOJACNM Ui 3aJad peajbHOM JKU3HHM W  MPOBOAUTH
COOTBETCTBYIOIME BBIYKMCIICHHS C MPUMEHEHHUEM IOJ00UsS U TPUTOHOMETPUHU
(TTonB3ysich, Iie HEOOXOANMO, KAIBKYJIATOPOM).

9 knacc

— 3HaTh TPUTOHOMETPUUECKHE (PYHKIMH OCTPBIX YIJIOB, HAXOAUTh C MX
TIOMOIIIBIO PA3IMYHBIE DJIEMEHTHI MPSMOYTOJIBHOTO TPEYToNbHHUKA («pelIeHHe
MPSIMOYTOJIBHBIX TPEYTOJBHHUKOB»). HaxoauTe (C MOMOMIBIO KaJbKyIATOPA)
JUTUHBI U YTIIBI JIUTsI HETAONMWYHBIX 3HAUCHUH.

— Ilomp30BaTbes (bopMynaMn MPpUBCACHUSA n OCHOBHBIM
TPUTOHOMETPUYECCKHUM TOXIACCTBOM [JId HAXOXKIACHU COOTHOIIICHUI MECKIY
TPUTOHOMETPUICCKUMHU BEIIMINHAMMU.

— Hcnons3oBarh TCOPEMblI CHHYCOB H KOCHUHYCOB JISI HAXOXIACHUA
PAa3JIMYHBIX 3JICMCHTOB TPEYTOJIbHUKA («peme}me TPEYTH OJ'H)HI/IKOB»), MMPUMCHATH
UX IIPpU pCIICHUN I'COMCTPUICCKUX 3a1a4.

— Brnanete moHSATHAMH TpeoOpa3oBaHUS TMOAOOHS, COOTBETCTBEHHBIX
9JIEMEHTOB  1MO#0OHBIX  ¢uryp. Ilomp3oBarbesi  cBOMCTBaMH — 1OJ00Ms
MIPOM3BOJIBHBIX (PUTYP, YMETh BBIYUCISITH JUTMHBI M HAXOIUTh YIIIbI Y TIOMOOHBIX
¢uryp. IlpuMeHSATH CBOWCTBA MOHOOWS B TPAKTHYSCKUX 3a7adax. YMETh
TIPUBOANTH IPUMEPHI MOOOHBIX (DUTYP B OKPY)KAIOIIEM MHpE.

— [Tonp30BaThCsl TEOpeMaMU O TPOU3BEACHUH OTPE3KOB XOpHA, O
MIPOU3BEICHUH OTPE3KOB CEKYIINX, O KBAApare KacaTelbHOM.

— [Tonb30oBaTbcss  BEKTOpaMM, MOHMMAaTh WX TEOMETPUYECKHH W
(U3MYECKUH CMBICII, IPUMEHSTH UX B PEIICHUU TEOMETPUUECKUX M (PU3HUECKUX
3aga4. [IpuMeHATh CKaIsIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKACHUS UINH U
YIJIOB.

— Ilonp3oBarbes MCETOAOM KOOPJAWHAT Ha IIJIOCKOCTHU, IPUMCEHATH €ro B
PECUICHUN TECOMECTPUUCCKUX U TPAKTUICCKUX 3adau.

— Bnagetp  MOHATHSIMH — NPABMIIBHOTO  MHOTOYTOJNBHMKA,  JUIHHBI
OKPY)XHOCTH, JUIMHBI IYI'M OKPY>KHOCTH M DaAMaHHOW Mephl yIia, yMETh
BBIUUCIIATH IUIOIIAAbL Kpyra u ero yacteil. IIpuMeHsTh MoyuyeHHbIe YMEHUS B
MIPAaKTHYECKUX 3a/a4ax.

— Haxomute ocm (WIM TEHTPH) CHMMETPUH QUTYp, TPUMEHSTH
JIBMDKCHUSI TUIOCKOCTH B MPOCTEHINMX CITydasX.

— [TpuMeHsTh NONTyYeHHbIC 3HAHUSI HA IPAKTHKE — CTPOUTH
MareMaTHYeCKHUEe MOJIEIH JJIs 3a/1a4 PEabHOM JKH3HN M IPOBOUTH
COOTBCTCTBYIOIHE BbIYUCIICHUS C IPUMEHCHUEM HO[[O6I/IH H
TPUTOHOMETPHUUIECKUX (PYHKIUH (TIOTB3YSICh, TIe HEOOXOIMMO, KaJIbKYIITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUME YYEBHOI'O
KYPCA (IIO 'OAAM OBYUEHUN)

7 xiacc (He MeHee 68 )

Ha3zsanmue pa3zgena
(TeMBI) Kypca
(4MCJI0 YACOB

OcHoBHOE coaepxkanue

OCHOBHBIE BH/BI 1eATEJIbHOCTH
o0yuyarommxest

IIpocreiimue
reoMeTpHieckue GUIypbl
M UX CBOMCTBA.
H3mepenne
reoMeTpHYeCKHX BeJHYHH

(14 4)

[IpocTeiimue reomeTpudeckue OObEKTHI: TOUKH,
IpsIMble, JIy4d U YIVIbI, MHOTOYT'OJIbHUK, JIOMaHas.
MEXKHEIE U BEPTUKAJIBHBIE YIIIbL. PaboTac
NPOCTCULINMHU YEPTEKAMU. VIBMEPECHUE JINHEUHBIX 1
TJIOBBIX BEJINYNH, BEYHUCICHNE OTPE3KOB U YIJIOB.
epUMETp U IIonaab GUryp, Co-TaBICHHBIX U3
IIPSIMOYTOJIBHUKOB

®opMyJIHPOBATH OCHOBHBIE TIOHATHS U
OIIpEJCICHUS.

Pacno3snaBaTh u3yueHHble
reoOMeTpUYECKue (gnrypm, onpenesiTh
UX B3aMMHOE PACIOJI0KEHHE,
BBINOJHATE 4ePTEK MO YCIOBHIO
3a1aum.

IIpoBoauTh npocTeiiiye nocTpoeHus ¢
TIOMOII[IO

LUPKYJIS U IUHEUKH.

H3mepsTh TUHEHHBIE U YITIOBbIE
BEJINYHHBI TEOMETPHIECKUX U
MIPaKTHYECKUX OOBEKTOB.

OnpenensiTh «Ha IIa3» pa3Mepbl
peabHbIX 00BEKTOB, NPOBOAUTD IPyOyI0
OLIEHKY UX pa3MepoB.

Pemarp 3a7aun Ha BBIYUCIIEHUE AJIHH
OTPE3KOB U

BEJINYHH YTIIOB.

Pemarpb 3a1aun Ha B3aMMHOE
PacIoJIOKCHNE TeOMETPUIECKHUX (QHUTYD.
MpoBoauTk KIaccHpUKALMIO YIIIOB,
BBIYHCJISTh JIMHEHHBIE U YITIOBBIE

BEJIUYMHBL, NIPOBOAUTL HCO6XOQI/IMLI€
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JIOKA3aTCIIbHBIC PACCYKICHUSA.

3HAKOMHUTBHCS ¢ HCTOPHEH Pa3BUTHS
EOMETPUH

Tpeyroabuuku (22 1)

IloHsATHE O pPaBHBIX TPEYIOJIbHUKAX U IE€PBUYHBIC
IIPE/ICTABICHUS O PaBHBIX (KOHTPYIHTHBIX) (QUTypax.
Tpu nmpu3HaKa paBeHCTBA TPEYTONBLHUKOB.

[Ipusnaku paBeHCTBa MIPSMOYTOJIBHBIX
TPEYTONbHUKOB. CaoiicTBO MeJIUaHbl
IIPSMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBHOGEpEHHBIE ¥ PABHOCTOPOHHHE TPEYTOJIbHHUKH.
[Ipusnaku u CBOICTBa paBHOOEAPEHHOTO
TPEYroJIbHUKA.

[Tpotus GoblIel CTOPOHBI TPEYTOJIbHUKA JISKUT
Oonpimii yron. [Ipocreiiniie HepaBeHCTBA B
reomerpun. HepaBeHcTBO TpeyronbHuka. HepaBeHCTBO
JIOMaHOM.

[IpsiMOyTONIBHBII TPEYTOJIBHUK ¢ YIiIoM B 30°.

l'[epBble IMOHATHUSA O JOKA3aTCJIbCTBaX B TCOMETPUU

Pacno3naBarpb napsl PaBHBIX
TPEYTOJIbHUKOB Ha T'OTOBBIX uYepTexkax
(c yka3zaHHeM IIPH3HAKOB).
BoiBoauTh  creactBus  (paBEHCTB
COOTBETCTBYIOLIMX  DJIEMEHTOB) U3
PaBEHCTB TPEYTOJbHUKOB.

®opmyJIHpPOBATH OTIpe/IeNICHNS:
OCTPOYTOJIIBHOTO, TYINIOYTOJIHOTO,
MPSIMOYTOIIBHOTO, ~ PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB;
OUCCEKTPUCHI,  BBICOTBI,  MEHUAHBI
TPEYTrOJIbHUKA; CepeMHHOTO
MepHeHIUKYIIpa OTpe3Ka; IepuMeTpa
TPEYTroJIbHHKA.

DopMyIUpPOBATH cBOiicTBa u
[IPU3HAKU paBHOOEAPEHHOTO
TpEyroJbHUKA.

CTpouThb 4epTexu, pelmarb 3a1a4u ¢
[IOMOUIBIO  HAaXOXKACHUS  PaBHBIX
TPEyrOJIbHUKOB.

I[IpumeHATs NpU3HAKM  pPaBEHCTBA
IPSMOYTOJIbHBIX  TPEYTOJbHUKOB B
3aj1ayax.

Hcnoan3oBars 1udpoBbe pecypes
A5 HCC1e]0BAHUSA CBOWCTB
N3y4aeMbIX QHUIYD.
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3HAKOMHUTBCSI ¢ HCTOPHeH Pa3BUTHS
TeOMETPHUHI
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Ipooonacenue

HazBanue
pasneia (TemMbl)
Kypca (4HcJI10 YacoB)

OcHoBHOE coaepKkanue

OCHOBHBIE BHU/BI NeATEJIbHOCTH
o0yJaommuxcs

MapanejabHble
npsiMble, CyMMa yIJI0B
Tpeyrojbuuka (14 )

[lapannenbHble OpsIMbIE, HMX CBOMCTBA,
IIateit nmocrynar Esxnaupa. Haxpect
JiexKaumiume, COOTBETCTBCHHBIC u
OIHOCTOPOHHME YINBI (0Opa3oBaHHEBIE
npu HepeCeUCHUN napauiesIbHbIX
MPSMBIX CEKyLIeH).

IIpu3Hak mapauienbHOCTH NMPSIMBIX Yepes
PaBEHCTBO PACCTOSIHUM OT TOYEK OJIHOM
IPAMOH 10 BTOPOH IPsSMOH.

Cymma yIJIOB TPEYTOJIbHUKA u
MHOTOYTOJIbHHKA.

BHelHue yribl TpeyrojibHuKa

DopMyJIHPOBATH NOHATHE MAPAJIIEIBHBIX TIPIMBIX,
HAXOIUTh IPAKTUYCCKUC TIPUMEPBI.

H3yyars  cBolicTBa  YIVIOB,
NepeceueHnH napauiesIbHbIX
IIpoBoauTh JOKAa3aTENbCTBA MAPAUICIBHOCTH  JABYX
OpsAMBIX C  TOMOUIBIO  YIVIOB, OOpa30BaHHBIX IpPH
MEPECEYEHUH ITUX MPSAMBIX TPEThEH NPAMONl. BbIuncasiTh
CYMMY YTJIOB TPEYTOIbHUKA K MHOTOYTOJIHUKA.

Haxoaute umcrnoBble M OyKBEHHbIE 3HAYCHHS YITIOB B
reOMETPUYECKHX 3aJadaX C HCIOJIb30BAHUEM TEOPEM O
CyMMe yTJIOB TPEYTOINbHUKA ¥ MHOTOYTOJIbHHUKA.

3HAKOMHUTHCSI ¢ UCTOPHell Pa3BUTHS TEOMETPUH

o0pa3oBaHHBIX  IpU
NpSIMBIX ~ CEKYILLICH.
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Oxkpy:KkHOCTH

OKpyXHOCTb, XOpABI W AWAMETPHI, HX

@®opMy/IUPOBATL OINPEAEJCHUSI. OKPY)KHOCTH, XOPJBIL,

U KpYL. cBolicTBa. KacarenbHas K OKpYKHOCTH. JMaMeTpa M KacarelbHOM K OKpyxkHocTH. M3y4yarh nx
I'eomerpuyeckue OKpYyXHOCTb, ~ BNHCAaHHas B  YTOI. CBOWCTBa, IPU3HAKU, CTPOUTH ueprexxu. MceaenoBars, B
MOCTPOEHUsA [Tonsitue o 'MT, npuMenenue B 3ajadax. TOM YMCJIE MCIO0JIL3Ysl HH(POBBIE pecypChbl: OKPYKHOCTb,
(14 4) buccekrpuca u cepeauHHbII BIIMCAHHYIO B YIoj; LEHTP OKPY’KHOCTH, BIIUCAHHOU B
NEPIICHONUKYIISIP KaK TCOMETpHYECKHE YTroJji; paBEHCTBO OTPE3KOB KAaCATCIbHBIX.
MecCTa ToueK. Hcnoas3oBars Mmeton 'MT 1u1st noka3arenbcTBa TEOPEM O
Opr)KHOCTL, OInucCaHHasg OKOJIO TIEPECCUCHUN 6I/ICCCKTpI/IC YIJIOB TPEYTOJIbHUKA U
TPEYTroJabHUKA. Brucannas B CEPEANHHBIX IEPIECHIUKYIIAPOB K CTOPOHAM TPEYTOJIbHUKA
TPEYTOJILHUK OKPYKHOCTb. ¢ nomonipio I'MT. OBJjiageBaTh NOHATUAMHU BIIMCAHHON U
IIpocreiiue 3a1a4n Ha NOCTPOCHUE OIHMCAaHHON OKPY>KHOCTEH TPEyrojIbHUKA, HAXOAUTh
LIEHTPBI TUX OKPYKHOCTEH.
Pemiate 0CHOBHbIE 321241 HA OCTPOEHHUE: YIJIA, PABHOTO
JaHHOMY;  CEPECAMHHOIO  IIEPIEHAUKYISIPa  JaHHOTO
OTpe3Ka; NpsMOH, Mpoxopsiled depe3 AAaHHYIO TOYKY U
MEPICHANKYISIPHONH  JaHHOW  OpAMOW;  OMCCEKTPHUCHI
JITAaHHOTO YIVIa; TPEYTONBHUKOB 110 PA3JIM4HBIM 2JIEMEHTAM.
3HAKOMHUTHCS ¢ UCTOPHEll Pa3BUTHS TEOMETPUN
IosTopenue, TloBTOperne u 0000mEHNE OCHOBHBIX Pemarp 3anaun Ha NOBTOpEHUE, ULTIOCTPUPYIOIINE CBA3U

00001IeHHe 3HAHN I
@)

NIOHSATUH M METO/IOB Kypca 7 Kiacca

MEXIy pa3IMYHBIMU YaCTAMH Kypca
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8 kmacc (ue meHee 68 1)

Ha3panmue
pasaena (TeMbl)

OcHoBHOe cofep:kanue

OcHOBHbBIE BU/ABI 1€ATC/JIbHOCTH

Kypea (4HCII0 YacoB) oby4atommxcest

Yeroipéxyroabuuku (12| IlapamnenorpammM, ero mpu3HaKu U H3sobpaxkars H HaXOAUTh Ha YepTeKax

1) CBOICTBA. YacrHble cirydan YeThIPEXYTONBHUKY Pa3HbIX BUJIOB U UX JICMEHTHL.
MapaieIorpaMMoB (TPIMOYTONBHUK, @®opMy/IMpOBaTL  ONpEAEJICHHsI:  IapajulesorpaMma,
pomO, KBaapar), HUX [pPU3HAKH | IIPSAMOYTOJIbHUKA, pomoOa, KBaZIpaTa, Tparnemuy,
cBoifctBa. Tpamerms. PaBHoOokas w paBHOOOKOHM  Tpamenuy, NpPSMOYTOJBHOW  Tparemuu.
HPSIMOYTObHAS TPATICIHH. Jloxa3pIBaTh W MCHOJB30BATH IPH pelleHuH 3a1a4
VYnBoeHue  MeaMaHBbI. LlentpanbHas MIPU3HAKU u CBOMCTBA: rapajuiesorpaMma,
CUMMETpUs IIPSAMOYTOJIbHUKA, pomba, KBajJpara, Tparneruy,

PaBHOOOKOM Tpamenuu, MpMOyTOJIbHOM TPaIenH.
IIpuMeHATH MeTO/ YIBOCHHUSI MEANAHbI TPEYTOIBHUKA.
Hcnoab3oBars 1M(ppPOBEIE PECYpPCHl JUIS NCCIIETOBAHMS
CBOICTB M3y4aeMbIX QUryp.

3HAKOMHUTBLCSI ¢ UCTOPHell Pa3BUTHS TEOMETPUHN
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Teopema ®ajieca n
Teopema o
MPONOPIHOHATbLHDI
X 0Tpe3Kax, 1mox00-
HbIe TPEYroJIbLHUKH
(15 )

Teopema  daneca u Teopema O
MPOIOPILIMOHAJIbHBIX OTPE3Kax.

Cpennsis JIMHUSA TPEYroJIbHUKA.
Tpaneuusi, €€ cpeaHss TUHUSL.
[IponopuuoHanbHbIE OTpE3KH,
ITOCTPOCHHUE 4eTBEPTOrO

MPOTOPIIHOHATEHOTO OTPe3Ka.

CBolicTBa IIEHTPa MACC B TPEYTOJIbHHUKE.
[MTono6uele TpeyronsHuku. Tpu mpu3Haka
noo0usl TPeyrolbHUKOB. [IpakTHdeckoe
pUMEHEHHE

IIpoBoANTHL MOCTPOEHHSI C TIOMOIIBIO LIUPKYJISI U TMHEHKH
¢ wucnonb3oBaHue Teopembl Paneca M TEOpeMbl O
HPOIOPLIHOHANIBHBIX ~ OTpPE3Kax, CTPOMTH  YETBEPTHIH
MIPOTIOPIIMOHAIEHBIH OTPE30K.

IIpoBoauTh /10KA3aTEIBCTBO TOTO, YTO  MEJHAHBI
TPEYroJbHHKA TEPECeKaloTcsi B OJHOI TOYKE, U HAXOAUTH
CBSI3b C IIEHTPOM Macc, HAXOAUTH OTHOIIEHHE, B KOTOPOM
MeIMaHbl JIENATCSA TOYKOM UX MEepPeCeUeHUs.

HaxoauTh 110100HBIC TPEYTONBHUKH Ha TOTOBBIX YePTEKax
C YKa3aHHEM COOTBETCTBYIOIIVX ITPU3HAKOB ITOTOOMS.
Pemars 3a1a4n Ha MOKOOHBIE TPEYTOJBHUKH C NOMOIIBIO
CaMOCTOSITENILHOTO MOCTPOCHHS YEPTEKEH M HAXOKICHHS
MOTOOHBIX TPEYTOJIEHHUKOB.
IIpoBoauTs  fMOKa3aTeNbCTBA  C
MIPU3HAKOB TTOIOOMSL.

Jloka3bIBaTh TPU NPU3HAKA TOXOOHS TPEYTOIHHUKOB.
IlpuMeHsiTe  NOINYYEHHbIE  3HAHUSA TIPU  PELICHUU
IEOMETPUYCCKUX M NMPAKTHYCCKHUX 3a/1a4.

3HAKOMHTHCSI ¢ HCTOPHEIl Pa3BUTUS TEOMETPUN

HCIIOJIb30BAHUEM
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Inomans.
Haxoxnenue

101 A/ei
TPeyroJibHUKOB

M MHOTOYIO/IbHBIX
¢uryp. [lnomaan
nopodusIx ¢puryp (14
1)

[Monsitie 06 001Iel TeOpUH TIOIIA/H.
DopMynbl TS TUIOMIAM TPEYTOTbHUKA,
napaJiesiorpaMma. OTHOIIICHHE
IIomaaeil TPEeyroabHUKOB C  OOLIMM
OCHOBaHUEM MJIH OOIIEH BBICOTOM.

Brruncnenue miomiaael caokHbIX GUryp
gyepe3 pa30ueHNe Ha YacTH U TIOCTPOCHHE.
[Inomanu ¢uryp Ha KiIeT4aToil Oymare.
[Tnomanu O00HBIX ¢uryp.
Brruncnenne miomazeit.  3amauun  C
MPAaKTHYECKUM CcoAep)KaHHeM. Pemenne
3a7a4 c TTOMOIIIBIO MeToja
BCIIOMOTATEIbHON IIIOMIAMH

OBnageBaTh NEPBHYHBIMH  MNPEACTABJICHHUSIMH 00
oOmeit Teopun maomanu (Mepsl), (GOPMYJIHPOBATH
CBOWCTBA IUIOLIA/N, BBISCHATD UX HATJISHBIH CMBICIL.
BeiBonuTs  QopMynanl  IUIOmagW  [apauesiorpaMma,
TPEYrojbHHKa, Tpameuud u3  (GOpMyNIbl  IUIOLIAAN
MIPSMOYTONIFHHKA (KBagpara).

BeiBOnuTH (bopmys IUTOIIAN BEIITYKJIOTO

YeTHIPEXYTOJIbHHKA Yepe3 THAarOHAIM U YroJl MEKITy HUMH.
Haxomutp muomanyu ¢uryp, n300paxEHHBIX Ha KIETYATON
Oymare, HCHOJB30BAaTh pa30MeHHEe Ha 4YacTH U
JOCTPOCHHE.

Pa3ouparb npuMepbl HCIONB30BAHUS BCIOMOTATENIBHOIL
TUTOIIAHN JUISl PEIIeHHs] TeOMETPHUYECKUX 3a/1ad.

Haxoauts niomaay nogoOHEIX ¢puryp. Berancasts
IUTOIIAN PA3JIMIHBIX MHOTOYTOJIBHEIX (DUTYD.

Pemate 3amaum  Ha UIOmAaAb €  IPAKTHYECKUM
CoJIepXKAHUEM

Teopema Iludgaropa u
HayaJja
TPHTOHOMETPUH

(10 1)

Teopema [Iucdaropa, e€ oxa3aTeNbCTBO U

MIPUMEHEHHE. ObparHast Teopema
[Mudaropa.

Onpenernexnne TPUTOHOMETPHYECKHX
byHKUMi 0CTpOro yria,
TPUTOHOMETPUUECKHE COOTHONICHUS B
HPSIMOYTOJIBHOM TPEYTOJIbHHKE.
OcHoBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO. COOTHOIIEHUST  MEXIY
CTOpPOHAMH B MIPSIMOYTOJIBHBIX

TPEYTOJIbHUKAX ¢ yrnamu B 45° u 45°; 30°

JoxkasbiBaTh TeopeMy IInudaropa, ucnoib3o0Barb

e€ B MPAKTHYECKHUX BBIYHUCICHUX. POPMYJIHPOBATH
OIIpE/ICIICHUs TPUTOHOMETPUYECKUX (DYHKIHI 0CTPOTO
yIJia, IPOBEPSITH UX KOPPEKTHOCTS.

BBIBOIUTH TPUTOHOMETPUUECKHE COOTHOILICHUS B
HPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh  COOTHOIICHMS MEXKIY CTOPOHAMH B
MIPSMOYTOJIBHBIX TPEYTOJbHUKAX ¢ yIiaMu B 45° u 45°; 30°
u 60°.

Hcenonb3oBaTh GOpMyYITbI IPUBEICHHS U OCHOBHOE
TPUTOHOMETPHYECKOE TOKACCTBO IS HAXOMK ICHHS
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u 60°

COOTHOIIEHUH MEXIy TPUTOHOMETPUICCKUMH (QYHKIUSIMI
Pa3IHYHBIX OCTPHIX YITIOB.

IIpuMeHSATH TOMyYEeHHBIC 3HAHUS ¥ YMEHHS TIPH PEIICHUN
MIPaKTUYECKUX 3a/1ay.

3HAKOMUTBHCS C HCTODI/Ieﬁ pa3BUTHUA TCOMCTPUN

Yribl B OKPY:KHOCTH.
Bnucannbie

M ONHCAHHBbIE
4eThIPEeXyroJbHUKH.
KacarejibHble

K OKPY:KHOCTH.
Kacanue oxpy:kHocTeil

(13 v)

BriucanHble U IeHTpaJIbHbIE YIVIbI,
TOJI MEXJly KacaTeJbHOM U XOpoil.
TIIBI MEX/Ty XOp/IaMU U CEKYIIAMH.

Brincanubie U OIMCaHHBIE '-IeTl;lPéX—
TOJILHUKH, HX TIPU3HAKH U CBOKCTBA.
PUMEHECHHUE DTUX CBOUCTB

[IPU PEeLICHUN TeOMETPUUYECKHX 3a-

Jad.

Bsaumnoe

pacHonoxeHne JBYX

OKpykHOCTeH. KacaHue okpy>kxHOCTEH

DopMyJIHPOBATH OCHOBHbIC OIPE/ICIICHHS, CBA3aHHbIE C
yIIaMH B KpyTe (BIHCAHHBIH YToJI, HeH-
TpasbHbII yrom).

aXoJUTh BIHCAHHbIC YIIIbI, ONUPAIOIIUECS Ha OJHY JIyTY,
BBIYHC/IATD YTVl C IOMOIIBIO TEOPEMBI O B
BIIMCAHHBIX YIJIaX, TEOPEMbI O BIMCAHHOM YeTPEXYTOIbHUKE,
TEOPEMBI O LIEHTPAIBHOM YIJIE.
HccnenoBaTh, B TOM YHCIIE C TTOMOIIBIO IIE(MPOBBIX
pECypcoB, BIIMCAHHbIE U OIUCAHHBIC YEThIPEX-
YIOJIbHHUKH, BLIBOAUTH HX CBOHCTBA U IIPU3HAKH.

Hcnoan3oBaTh 3TH CBOMCTBA U TIPU3HAKHU TPHU PEIICHUN
3aj1a4

IloBTOpEHueE,
00001IeHNEe
3HAHUM

(44)

[loBTOpEHNE OCHOBHBIX NOHATUI U METO/I0B
KypcoB 7 u 8 Kj1accoB, 00001eHE 3HAHMI

Pemarh 3a1a4u Ha NOBTOPEHHE, MILTFOCTPUPYILHIE CBI3H
MEX/y Pa3IMYHBIMU YaCTSIMHU Kypca
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Kiacc (He MeHee 68 1)

Ha3zpanue
pasaena (TeMbl)
Kypca (4HCJI0 YacoB)

OcHoBHOe coaepKaHue

OCHOBHBIE BHIbI
JNeATeILHOCTH 00yl IUXCS

Tpuronomerpus.
TeopeMbl KOCHHYCOB U
CHHYCOB.

Pemenne
TPeyroibHUKOB

(16 9)

OmnpezeneHne TPUrOHOMETPHUECKHX
YHKIIHA yriioB ot 0° o 130°.
OCHHYC U CHHYC TPSIMOT0 U TYIIOTO
yria. Teopema kocunycoB. (O000mEHHAs)
TeopeMa CHHYCOB (¢ paau-
YCOM OIHCaHHOIT OKpykHOCTH). Ha-
XOKJIEHHE JUIMH CTOPOH U BETUUHH
YIJIOB TPEYTOIEHHUKOB.
Dopmyra TIoma M TPeyroibHIKa
gyepe3 JIBE CTOPOHBI U YTOJI MEXKITY
auMu. QopMylta Iomany 4eTepEXyroIbHIKA
4yepes ero IMaroHaIn
U yTOIl MEXTY HUMHU.
IIpakTryeckoe NpIMEHEHHE JOKa3aHHBIX
TeopeM

®opMy1upOBaTh ONpeeeHUs TPUTOHOMETPUUECKUX
(YHKIUH TYTBIX U MPSMBIX YIJIOB.
BbIBOAUTL TEOpEMY KOCHHYCOB Teo§)eMy CHHYCOB
g: paiycoM OTMCAHHOM OKPY>KHOCTH).

elIATh TPEYTOJIbHUKY.
Pemarp npakTuueckue 3aaadu, CBOASIINECS K Ha-
XOXKJIEHHUIO PA3INYHBIX IEMEHTOB TPEYTOIbHUKA
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IIpeo6pa3oBanue
nogo6usi. Merpuueckue

Tlonsitue o peoOpa3oBaHUH MO0~
ous.

OcBauBaTh NOHATHE MPEOOPA30BAHUS MOTOOUS.
HccsienoBaTh OTHOIICHHE JTMHEIHBIX 2JIEMEHTOB

COOTHOLLICHUS COOTBETCTBEHHBIE AIEMEHTBI TTIOI0OHBIX ¢uryp npu npeobpazopanuu nogodus. Haxonurs
B OKPY:KHOCTH duryp. MIPUMEPBI TIO00US B OKPYXKAFOIICH JIEHCTBUTEITHHOCTH.
(10 v) Teopema o mpousBeieHHN OTPE3KOB BbIBOAUTBL METPUYECKHE COOTHOILIECHHS MEKY OT-
XOpZ, TeopeMa O IIPOU3BEIECHUHN OTPE3KOB pE3KaMu XOp/I, CEKYIIMX U KacaTe/IbHbIX C
CEKYIIMX, TeOpEMa O KBaJpare KacareJbHOM. HCIOJIb30BAHUEM BIIMCAHHBIX YITIOB U 1'[0}106HLIX
HpI/IMeHeHI/Ie B TPEYTrOJIbHUKOB. .
PeLIEHHH FeOMETPHYECKUX 3a/1ad elIaTh FTCOMETPUYCCKHE 3a4a49U U 3aa4U U3 PCAIbHON
JKU3HU C UCIIOJIb30BAHUEM IOOOHBIX TPEYTOJIbHUKOB
Bexropsr (12 1) OmnpeneneHre  BEKTOPOB,  CIOXKCHHE U Hcnonb30BaTh BEKTOPHl KaK HANpaBiICHHbIE OTPE3KH,

Pa3HOCTh BEKTOPOB, YMHOKEHUE BEKTOPA Ha
YHCIIO.

Ou3znyeckuii M TeOMETPUYECKUH CMBICIT
BEKTOPOB.

Paznoxenne BEKTOpa 1o JIBYM
HEKOJJIMHEapHBIM BeKTopaM. Koopaunarsr
BEKTOpA.

CkaJlipHOE TIPOM3BE/IEHUE BEKTOPOB, €ro
NpUMEHEHHWe JUI HaXOXKACHHS [UIMH H
YTJIOB.

Pemenue 3aa4 ¢ MOMOIIBIO BEKTOPOB.

HpI/IMeHeHI/Ie BEKTOPOB [JI PCIICHUS 3a/1a4
KMHEMAaTHKHU U MEXaHUKHU

HCCJIEIOBATh  TEOMETPHYECKUH  (IepeMelieHne) W
(u3udeckuii (cuita) CMBICIIBI BEKTOPOB.
3HaTh ompejesieHUsi CyMMbl M Pa3HOCTH BEKTOPOB,

YMHOJKEHUSI ~ BEKTOpa Ha  YHCIO, HCCJIEeI0BATH
TEOMETPUYECKUH W (QU3NUECKMH  CMBICIBI  ATHX
oneparui.

Pemarb reoMeTpUYeCcKHE 3aJadd C HCIOJIb30BAaHHEM
BEKTOPOB.

PackiagpIiBaTh BEKTOp M0 JIByM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnosb30BaTh CKAISPHOE IIPOM3BEACHHE BEKTOPOB,
BBIBOJIUTD €O OCHOBHBIC CBOWCTBA.
BorumeaaTs  cymMmy,  pasHOCTb |
MpPOU3BE/ICHIE BEKTOPOB B KOOPIHHATAX.

IIpuMeHATH CKaJIspHOE IPOU3BEICHHE TSI HAXOKICHUS
JUIMH U YIJIOB

CKaJIIPHOE
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JexapToBbI
KOOPIMHATHI
I0CKOCTH (9 4)

Ha

JlekapToBbl  KOOpAUHATBl ~ TOYEK Ha
TITOCKOCTH.
VYpaBHeHUE IIPSIMOH. YrioBoit

ko3 (UIMEHT, TaHTEeHC YyIVla HaKJIOHA,

mapajyieNlbHple W MepIeHIUKYISIPHBIC
IpsSMBIE.

VYpaBHeHUHe OKpy:xHOcTH. Haxoxnenue
KOOpIHMHAT TOYEK MepeCceUeHNUs

OKpPY>KHOCTH U TIPSMOIA.

MeTos KOOpAHHAT TIPH PEIICHUH
reoOMeTPUYECKUX 3a/ad.

Hcnonp3oBanme MeToda KOOpAMHAT B
MPaKTUUECKUX 3a/1a4ax

OcpanBaTh  NOHSITHE  TIPSAMOYTONBHOH  CHCTEMBI
KOOPJMHAT, IEKaPTOBBIX KOOP/IMHAT TOUKH.

BeIBOIUTE ypaBHEHHE NPSIMOH M OKPY)KHOCTH. BhItensiTe
MOJHBIA KBaJApaT Uil HaXOKAEHHS IIEHTpa W paauyca
OKPYKHOCTH T10 €€ YpaBHEHHIO.

Pemarp 3agaum Ha HaXOKACHHE TOYEK IIEPECEUCHHUS

MPSIMBIX U OKPY’KHOCTEH € TIOMOIIBIO METOAa KOOPANHAT.

HUcnonb3oBare  cBoiicTBa
OpsAMON  IIpU  pEIICHUU
PacIONIOKEHUS PSIMOM.
IIpuMeHATH KOOPAMHATEI IIPH PELIEHUN FeOMETPUIECKIX
U NPAKTUYCCKUX 3aa4d, AJid MOCTPOCHUA MAaTEMAaTUYCCKUX
MoJIeTIel peaNbHBIX 3a7a4 («METOI KOOPIUHATY).
Moab3oBarbest Uit HOCTPOSHUS ¥ HMCCIIEJOBaHUH
IU(PPOBBIMU pPeCypcaMu.

3HAKOMUTLCS ¢ UCTOPHEli PA3BUTHS TEOMETPUHN

YTJIOBOTO
3ajad, Ui

ko3¢ dunmeHTa
OIIpe/IeNICHUsI
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IIpooonacenue

Ha3Banmue
pa3neiia (TemMbl)
Kypca (YHCJI0 YacoB)

OcHoBHOE coaepkaHue

OcHOBHBIE BHABI 1€ATCIbHOCTH
o0yualommxcst

IIpaBuabHbIE
MHOTOYTOJILHHKH.
JluHA OKPYKHOCTH H
IJI0MAAb KPyra.
Boruucienne miiomanei
8

IIpaBusbHBIC MHOTOYTOJIEHUKH,
BBIYHCIICHUE WX AIIEMEHTOB. Yncio

T 1 JUIMHA OKPYKHOCTH. [lTHa nyTru
OKpY>KHOCTH. Pagnannas mepa

TIIa.

JIOIA/(b KPyTa U €ro DJIEMEHTOB
(cexktopa u cermMeHTa). Beruncienne
iomma et Gpuryp, BKIFOYAIOIINX
AIIEMEHTHI KpyTa

®opMyJIHPOBATH ONPEETICHIE PABIIBHBIX
MHOTOYTOJIEHHKOB, HAXOMTh UX JIEMEHTHI.
IMoap30BaThest TOHATHEM JTHHBI OKPYKHOCTH,
BBEJIEHHBIM C MTOMOIIBIO MPaBUIEHBIX MHOTOYTOTHUKOB,
onpenessiTh YUCIIO T, AMHHY OYT'H U paJUaHHYI0 Mepy yIia.
IIpoBoauTh NMepexox OT pajlaHHON MephI yIva K
aJlyCHOI 1 HA00OPOT.
npeaesiTh IUIONIAIb KPyTa.
BriBoauTtsh (hopmy.inl (B rpaayCHON U paauaHHOM
Mepe) JUIst JUINH YT, IO el CEKTOPOB M CETMEHTOB.
BoeruuceasiTe miomau GUryp, BKIFOIAIONINX JIe-
MEHTBI OKPY’KHOCTH (KpyTa).
Haxonuts mromany B 3aga4ax peaabHON KU3HU
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JIBMKeHNS MIOCKOCTH
(64)

INonsTHE O IBMKEHHHN MIOCKOCTH.
[NapannensHblii IEpeHOC, HOBOPOT U
cummetpust. OcH U IEHTPBI CHMMETPHH.
[Ipocreiine npuMeHeHUs B pELIEHUN
3a1a4

Paz0upars  mpumepsl, WILIIOCTPUPYIOILIUE
JIBHXKCHHUS, IICHTPOB U OCEH CUMMETPHHU.
DopMyIHPOBATh OIPEIe/ICHHS NapalUIeIbHOIO IEPEHoCa,
IIOBOPOTA U OCEBOM cuMMeTpuu. BBIBOAUTH UX CBOUCTBA,
HAXOAUTh HENOBIKHbIC TOUKH.

HaxoauTh HEHTPHI ¥ OCH CUMMETPHIA TPOCTEHIINX (HUTYD.
IIpuMeHATH TApaJUIENBHBIA EPEHOC W CUMMETPHIO NPU
peLIeHNH TeOMeTPUIECKHUX 3a/1ad (pa3oupaTh IpUMEpBI).
Ucnmonp3oBars A1 NOCTPOCHHS M MCCIENOBAHUI
udpoBbIe pecypes

TIOHATHA

IloBTOpEHue,
000011IeHHE,
cHCTeMAaTH3aIHs

3HAHUIf’
(7 )

[ToBTOpeHHEe OCHOBHBIX TOHATHH U
METOOB  KypcoB  7—9  KIiaccos,
000011IeHNe U CHUCTEMAaTU3alusl 3HAHHM.
[Mpocreiimme reoMeTpuyeckre GUTyphl U
nux CBOICTBa. M3mepenue
TeOMETPUUECKHUX BETHUHH.
TpeyronbHuKH.
[Napannensuble
HpsIMBIE.
OKpyXHOCTb U Kpyr. Ieomerpmueckne
MOCTPOEHUS.  YIIIBI B OKPY)KHOCTH.
Brimcannele W onmcaHHBIE OKPYKHOCTH
MHOTOYTOJIFHHKOB.

U THepreHIUKyIIpHbIE

IIpsiMast 1 OKPY)KHOCTB.
UetpipéxyronbHUKU. Briucanueie u

OmnepupoBarh NOHATUAMHU: QUTYDPa, TOUKA, IPSMAasi, IO,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHbIH U PaBHOCTOPOHHUH
TPEYTrOJIbHHUKH, IIPSIMOYTOJIBHBIA TPEYTrONbHHUK, MEIMaHa,
OuCCeKTpUCa M BBICOTA TPEYTOJBbHHKA, MAapajuIeToTrpaMM,
poMO, MpPAMOYTONBHMK, KBAJApaT, Tparmelus; OKPYKHOCTb,
KacareJbHasi; paBEeHCTBO u  nonobue ¢uryp,
TPEYTOJIbHUKOB; MapauieNbHOCTh U MEPIeHIUKYIIPHOCTD
OpSAMBIX,  Yrol — MEXKAy  HpsMBIMH,  CUMMETPHs
OTHOCHTENIBHO TOYKM U MpPsAMOI; JUIMHA, PacCTOSHUE,
BEJINUHMHA YTTIa, IUIONIAb, IIEPUMETP.

Hcnonb3oBarh  GopMyJabl: HepuMeTpa W IUIOLIAAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY’KHOCTH M IUIOIIA/H KpyTa,
00bEMa MPSMOYTOJIBHOTO HapauIeIeHIIC .

OnepupoBaTh NOHATHAMM: IIPSMOYTOJIBHAS CHCTEMa
KOOPJMHAT, BEKTOP; MCHOJb30BATH JTH TOHSTHUS JUISL
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OIMMCAHHBIC YETBIPEXYTOJIbHUKH. MPEACTABJICHUS NaHHBIX W PCHICHUA 3a1a4, B TOM YUCJIC U3

Teopema [Mudaropa " Hayaa Ipyrux ydeOHbIX mpenMmeroB. Pemars 3amaunm  Ha
TPUTOHOMETPHH. Pemenne  00mmx MOBTOPEHHE OCHOBHBIX MOHATHH, HIUTIOCTPAIMIO CBA3Eil
TPEYIOJIbHHUKOB. MEXIy Pa3IMYHBIMH YacTIMH Kypca. BeIdompars MeTon
IIpaBUIBHBIC MHOTOYTOEHHKH. JUISL PeILIeHHs 3a/1a4H.

IIpeobpazoBanus mI0CKOCTH. JBIKEHHS. Pemarp 321241 U3 IOBCEJHEBHON KU3HU

[Tono6ue. Cummerpusi.

ITnomans. Berauciaenue rmiomaniei.
[Inomann monoGHBIX GuTyp.
JlexapToBBI KOOPMHATHI Ha IIIOCKOCTH.
Bekropbl Ha IJIOCKOCTH

> 3/ech TNpECTAaBIEHBI SIEMEHTHI COJEPKAHHS Kypca, M3IydaBIIMECS B 5—8 Kiaccax W TpeOYIOUME MOBTOPEHHUs, 00OOIIEHHS H
cuctemarm3zanuu. OOpamaTbess K 9TOMY MarepHaly MOXKHO B BHJE aKIIEHTa Ha 3aBEPIIAIOIIEM 3Tare M3ydeHus Kypca 9 Kmacca WIN
pacrpeensTh 0 COOTBETCTBYIOIINM TEMaTHUECKUM pa3zieaM, H3ydyaeMbIM B TeUeHUE YIeOHOTo roja.
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IIpooonacenue

Ilpu paszpaborke pabodeld NPOrpaMMbl B TEMaTHYECKOM IUIAHHPOBAHMH JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
UCIIOJIb30BaHMUS ANIEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOIINXCS YIEeOHO-METOJMYECKUMHI MaTepruaiaMu
(MyJBTUMEIUIHBIE TIPOTPaMMBbI, O3JIGKTPOHHBIE YYEOHHUKHM M 3aJlauHHMKH, O3JIEKTPOHHBbIC OWOJIMOTEKH, BHUPTyallbHbBIC
nmabopaTopuy, UTPOBBIC IPOTPAMMBI, KOJUIEKIINHU HU(PPOBEIX 00pa30BaTEIbHBIX PECYPCOB), UCTIONB3YEMBIMU TSI OOYUICHUS U
BOCITUTAHUS Pa3IUYHBIX TPYIIT IOJb30BATENICH, MPEICTaBICHHBIMA B JJIEKTPOHHOM (IM(POBOM) BHAE M PEANN3YIOMINMH
qunakrnaeckue BosmoxkHoctu MKT, copepixanne KOTOPBIX COOTBETCTBYET 3aKOHOATENLCTBY 00 00pa30BaHHU.
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ITPUMEPHAS PABOYAS ITPOT'PAMMA

YYEBHOTI'O KYPCA «BEPOATHOCTb U
CTATUCTHUKA». 7-9 KJIACCBI

HEJIN U3YUYEHMS YUEBHOI'O KYPCA

B coBpemenHOM 1)pOBOM MUpE BEPOSATHOCTH U CTATUCTHKA PHOOPETAIOT
BCE OOJIBILYIO0 3HAYMMOCTb, KaK C TOYKH 3PEHUS NPAKTUYECKUX TPHIOKEHHH,
TaK ¥ X POJIM B 00pa30BaHNHU, HEOOXOIMMOM Ka)KIOMy 4deloBeKy. Bospacraer
4yucino npodeccuil, Mpyu OBIaJCHUH KOTOPBHIMH TpedyeTcs Xopolias 0a3oBast
MOJITOTOBKA B OOJIACTH BEPOATHOCTU U CTATHCTUKH, TaKas MMOJrOTOBKA BajkKHA
JUIl TIPOAOIDKEHMs 00pa3oBaHMA W Al YCHEUIHOW INpodecCHOHATBHOM
Kapbepbl.

Kaxnplii 4ea0BeK MOCTOSHHO NMPUHUMAET PEHICHUS] Ha OCHOBE UMEIOIINXCS
y HEro JaHHbIX. A Uil 0OOCHOBAHHOTO IPHHSTHS PEIICHHS B YCJIOBHSX
HelocTarka WM W30bITKa MH(OpMalyu HEOOXOAMMO B TOM YHCIE XOPOILIO
c(opMHUPOBAaHHOE BEPOATHOCTHOE M CTATUCTHYECKOE MBIIUICHHUE.

VIMEeHHO TO3TOMY OCTpPO BCTaJla HEOOXOJUMOCTh C(OPMHPOBATH Y
oOyuaronxcss (QyHKIMOHAIBHYIO TI'DaMOTHOCTb, BKIJIIOYAIOIIYI0 B ceOs B
KadeCcTBE HEOTHEMJIEMOM  COCTaBIAIONICH yYMEHHE BOCIPUHHUMATh U
KPUTHYECKH aHAJIM3UPOBaTh MH()OPMAIMIO, TPEICTABICHHYIO B Pa3JIMUHBIX
(dopmax, MOHUMATh BEPOSITHOCTHBII XapaKkTep MHOTHX PEaJbHBIX MIPOLIECCOB
3aBUCUMOCTEH, IPOU3BOJUTH  IIPOCTEHIIME  BEPOATHOCTHBIE  PaCUETHI.
3HAaKOMCTBO C OCHOBHBIMH NPUHIOMIAMH cOOpa, aHAIM3a W MPEICTABICHHS
JAHHBIX W3 Pa3IMYHBIX cep XHU3HM O0IIecTBa M rocylapcrBa IpHOOIIaeT
oOyuaromxcss K  OOIIECTBEHHBIM  HMHTepecaM.  lI3ydyeHue  OCHOB
KOMOMHATOPUKH Pa3BHBAET HABBIKM OPraHU3aLUM Iepedopa U rmoacuéra Jucia
BapUaHTOB, B TOM 4YHCJE, B MPUKIAJHBIX 33Ja4aX. 3HAKOMCTBO C OCHOBaMH
Teopuu rpadoB co3naér maremarndeckuil QyHaaMeHT aist (popMHpOBaHUS
KOMITETEHIIMH B 0OJlacTH MH(OPMATHKH U IUQPPOBBIX TeXHOJOTHH. [ToMumo
9TOTO, TMpPH U3YYEHHUH CTATHCTUKH W BEPOSATHOCTH  OOOTalIaloTCs
MPEJCTABICHUS Yy4alllUXCs O COBPEMEHHOW KapTHHE MHpa M METOAaxX €ero
uccienoBanusi, (GpopMHUpyeTcsi MOHMMAaHUE POJM CTATHCTHKH KaK HMCTOYHMKA
COIMAJbHO  3HAUUMOM  WHGpOpPMAIMM W 3AKIAIBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIUICHHUSL.

B cooTBeTcTBUM € JaHHBIMH LIEJISIMH B CTPYKType HMpPOrpamMMbl Y4eOHOTO
Kypca «BepoSTHOCTb U CTaTUCTUKA» OCHOBHOM ILIKOJIBI
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BBIJICJICHBI CIEYIOLINE CONEPKATEIbHO-METOAUUECKUE JTMHUM:
«IIpencraBneHue NaHHBIX M OINHKCaTeNIbHAs CTAaTUCTUKA»; «BeposTHOCTHY;
«DneMeHThI KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadoBy.

Conmepxxanue nuHuu  «[IpencraBneHue  JaHHBIX M OmMcareiabHas
CTaTUCTHUKa» CIIY’)KUT OCHOBOW JUIst (OPMHPOBAHHS HABBIKOB PabOTHI C
nHpOpPMALINEH: OT YTCHHUS U HHTEPIIPETAIINH WH(POPMALINH, TIPEICTABICHHON B
TaOIUIaX, HA JAUarpaMMmax U rpadukax 1o cOopa, MPeICTaBICHUS W aHAN3a
JAHHBIX C UCIOJb30BAHUEM CTAaTHCTUYECKUX XapaKTEPUCTHK CPEAHHX U
paccenBanus. Paboras ¢ maHHBIMH, OOydalOmMecs Yd9arcs CUYHUTHIBATh H
HHTEPIPETUPOBATh JIaHHBIE, BBIIBUraTh, apryMEHTHpPOBAaTh W KPUTHUKOBATh
MPOCTCHIIINE THUIOTE3bl, PAa3MBIIUIATE HaJa (PaKTOpamu, BBI3BIBAIOIIMMU
HU3MEHUYMBOCTb, U OLEHUBATh UX BIMSIHHME HA PACCMATPUBAECMbIE BEJIMUMHBI U
MPOLIECCHI.

WHTyuTHBHOE NpEACTaBICHUE O CIy4allHOW M3MEHYMBOCTH, UCCIEN0BAaHUE
3aKOHOMEPHOCTEH M TEHIEHIMM CTAaHOBUTCS MOTHUBUPYIOLIEHM OCHOBOHM IJIs
U3y4YeHHUsT TEOpUU BeposTHOCTeH. bonblioe 3HaueHue 37ech HUMEIOT
MpaKTUUYECKUE  3aJaHusi, B  YAaCTHOCTH OMBITHI C  KIACCUUYECKUMHU
BEPOATHOCTHBIMU MOJEJISIMH.

[TonATHE BEpOATHOCTH BBOIAHUTCS KaK Mepa IPABIOMONOOMS CIydailHOTO
coObiTust. [Ipu m3yyeHnn Kypca oOydaroIIuecs 3HAKOMSTCS C MPOCTCHITUMHE
METOJAaMHU BbIYMCICHHUS BEPOATHOCTEM B CIlyd4alHBIX 3KCIEPUMEHTaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOAAMHM, BEPOSITHOCTHBIMHU 3aKOHAMH,
MTO3BOJISIFOIIMME CTaBUTh W PElIaTh 0OJee CIOXKHBEIC 3aJadd. B Kypc BXOIST
HavalbHBIC TIPEACTABICHUS O CIyYalHBIX BEJIWYMHAX M WX YHCIOBBIX
XapaKTepUCTHUKAX.

Taxoke B paMKax 3TOro Kypca OCYIIECTBIIETCS 3HAKOMCTBO 00YJarOIIUXCs C
MHOXXECTBAMU M OCHOBHBIMM  ONEpalUsMU  HAJ  MHOXECTBaMHU,
paccMarpuBalOTCs NPUMEPHl MPUMEHEHHs [UIsl PEIIeHUs 3ajad, a TaKkxke
HCIIONIb30BaHUs B APYTUX MaTEMATHIECKUX KypcaxX U yUeOHBIX MPEIMETax.

MECTO YYEBEHOI'O KYPCA B YUEBHOM IIJTAHE

B 7—9 kmaccax m3ydaercst Kypc «BeposSTHOCTh M CTaTHCTHKa», B KOTOPBII
BXOIAT paszmensl: «[IpexcTaBneHne MaHHBIX W ONKCATENbHAs CTaTHCTHKAY;
«BeposiTHOCTBY;  «DneMeHTHl KoMOWHaTopukn»; «BBeneHue B TEopHIO
rpadoBy.

Ha m3ydenmne maHHOTO Kypca OTBOAHT | yd4eOHBIN 4ac B HEJENIO B TEUCHUE
Ka)xJ10r0 Toma o0yueHwus, Bcero 102 yueOHBIX yaca.
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COAEPXAHME YYEBHOI'O KYPCA (I10 'OJAM OBYYEHU )

7 xmacc

[IpencrapneHne MaHHBIX B BHIE TAOIUII, AHArpaMM, TpPapUKOB. 3arlOTHCHHIE
TaONUI, YTEHWE W TIOCTPOEHHE JauarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) W
KpyroBeIx). UreHwe rpauKOB peasbHBIX  TpOLEeccoB. V3BiueueHme
nHPOPMALIMU W3 JHarpaMM H TaOJWIl, WCIIONB30BAHWE W WHTEPIPETAIIHS
JTAHHBIX.

OnwmcarenpHasi CTaTUCTUKA: cpelHee apudmMeTHyeckoe, MeauaHa, pa3Max,
HauOoIbIIee U HaWMEHbIIee 3HAYCHHS HaOOpa YHMCIOBBIX JAaHHBIX. [IpuMeps
CIly4aliHOM M3MEHYHUBOCTH.

Cry4yaifHBI SKCIIEPUMEHT (OTIBIT) W CIydaiiHOe cOOBITHE. BeposTHOCTh U
yactoTa. Ponb MayioBEpOATHBIX M HPAKTHYECKH JIOCTOBEPHBIX COOBITHH B
npupo/ie U B odIecTse. MoHeTa 1 UrpajibHasi KOCTh B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Cremens BepmmHEL Yncno pédep m cymmapHas
crerieHb BepiuH. [lpeacrasnenue o ces3HOCTH rpada. Lenw u muxier. [Tyt B
rpadax. O6xon rpada (3tnepos nyTh). [IpeacraBienue 00 OPHUCHTUPOBAHHOM
rpade. Pemenue 3amad ¢ moMoIIbo rpadoB.

8 kmacc

[IpencraBnenne JMaHHBIX B BUjAe TaOmui, JguarpamMM, TpagHKoB.
MHOXeCTBO, D3JIEMEHT MHOXECTBa, ITOJIMHOXECTBO. Omnepayu  Hap
MHOXKECTBaMH:  OOBEIMHEHHE, TepecedeHne, nononHeHne. CBoiicTBa
omepauui  Hajg  MHOXECTBAMHU:  II€PEMECTUTEIbHOE,  COUYETATEIILHOE,
pacipesienuTenabHoe, BKJIFOYCHHUS. Hcnonb3oBanue rpaduueckoro
MIPEJCTABICHNS] MHOKECTB JUIs OIIUCAHUS PEAIbHBIX
MIPOLIECCOB U ABJICHUH, IPU PELICHUN 3a/1a4.

Wsmepenune paccenBaHus JaHHBIX. J(UCTiepcHs U CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. Jlnarpamma paccenBaHusl.

DneMeHTapHBIE COOBITHS choy4daifHOTO ombITa. CiydaifHbIe COOBITHSA.
BepositHocTrt  coObITHH. OTBITBI €  PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH
coObitusivu.  Criy4aiiHblii  BbIOOp. CBsi3b  MEXAY MAaJIOBEPOSITHBIMH U
MIPAaKTHYECKH JOCTOBEPHBIMHU COOBITHAMH B TIPHUPOJIE, OOIIECTBE U HayKe.

JepeBo. CBONCTBa JAepeBbEB: EIUHCTBEHHOCTb IIyTH, CYIECTBOBAaHHE
BHCSIUCH BEPIIUHBI, CBS3b MEX/y YUCIOM BEpIIMH U yucioM pebep. [Ipasuio
yMHOXKeHHs. Pemenne 3amad ¢ momompio rpadoB. I[IpoTHBOIONOKHBIC
coorrtus. Jmarpamma Oiinepa. OObeIMHEHWE W TIEpECEUCHHUE COOBITHIMA.
HecoBmecrtHbie coObiTHs. Dopmynia CIIOKEHHS BEpOSTHOCTEH. YCIOBHas
BeposATHOCTH. IIpaBuno ymHoxkenus. HesaBucumsie coobrtus. [Ipencrasinenne
JKCIIEpUMEHTA B BUJIE JiepeBa. PerleHue 3a1a4 Ha HaX0KJEHUE BEPOATHOCTEN ¢
MIOMOIIIBIO IEPEBA CIIy4alfHOTrO SKCIEPUMEHTA, JuarpaMm Dilnepa.
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9 knacc

[IpencraBnenne JMaHHBIX B Bujae TaOmui, JuarpamMM, TIpadukos,
MHTEpIIpeTanus JaHHbIX. UTeHNEe U TOCTpOeHHE TalIHII, THarpamMM, rpaKoB
10 peasbHBIM TaHHBIM.

[epecranoBku u paxropuan. CoueTaHus ¥ YUCIO codeTaHui. TpeyroibHIK
[Tackans. Pemenue 3a1a4 ¢ HCIOIB30BaHHEM KOMOMHATOPHKU.

I'eomerpuueckas BeposTHOCTb. CiydaiiHblii BHIOOp TOYKHM M3 (QUTYpHI Ha
IIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPYKHOCTH.

Ucneitanne. Yenex u Heymada. Cepus HCHBITAaHMH 70 MEPBOTO ycCIexa.
Cepust ucnsitanmii bepuymmn. BeposTHOCTH COOBITHII B CepHH HCIIBITAHUH
Bepnymnu.

CnygaiiHas BeNWYMHA U paclpelelieHHe BeposSTHOCTEH. MaTteMaTndyeckoe
oXxuIaHue u gucrepcus. IIpumepsl MaTeMaTH4ecKoro OXKHAAHUS —Kak
TEOPETHUYECKOTO CPEHETO 3HAYEHHUS BEIMYMHBL. MaTeMaTHuecKoe OKUIAHNE U
JUCTIEpCUs CIIyYaiiHON BEITMYUHBI
«UHCIIO YCIIEXOB B CEpUU HCIBITaHUN bepHymim.

ITonsitue o 3akoHe OonbIUX YKceln. M3amMepeHue BEpOsSTHOCTEH C OMOIIBIO
4acToT. Postk 1 3HaUeHNE 3aK0OHA OOJBIINX YHCEN B TIPHPOJIE U OOIIIECTBE.

TUIAHUPYEMBIE TIPEJMETHBIE PE3YJILTATBI OCBOEHMS
IIPUMEPHOI PABOYEM IPOI'PAMMBI KYPCA (IO TOJIAM
OBYUYEHUS)

[IpeaMeTHBbIE pe3yabTaThl OCBOCHHS Kypca « BeposSTHOCTh M CTATUCTHUKA» B
7—9 knaccax XapaKTepH3yHOTCS CIESAYIOUUMHA YMEHHSIMH.

7 kj1acce

— Uwurate wH(OpMANHIO, TPEACTABICHHYHO B  Ta0muIax, Ha
JuarpamMmax; MNpeacTaBIsATb JaHHbBIE B BUIC Ta6J'II/Hj,, CTPOUTH AuarpaMMbl
(cronbukoBbIe (CTOMOYATHIC) U KPYTOBBIE) IO MacCHBaM 3HAYCHUI.

— OnuceiBaTh # HUHTCPIIPETUPOBATL PCAJIbHBIC YHCJIOBBIC HOaHHBIC,
OpeaACTaBJICHHBIC B Ta6nnuax, Ha auarpamMmmax, rpaq)m(ax.

o Hcnons3oBarh JJIs1 OITMCAHUA JaHHBIX CTATUCTHYCCKHE
XapaKTCPUCTUKU: CPEAHCC apI/I(l)MeTI/I‘{eCKOS, MEaunaHa, HanOOJIbIIIEE U
HauMCHbIIICC 3HAYCHU S, pa3Max.

— Wmetp npeacraBieHye o ciayyailHOM M3MEHYMBOCTH Ha IpUMepax
LIeH, (U3UYECKUX BEJIIMYNH, aHTPOIIOMETPHUYECKHUX JIAHHBIX; UMETh
IIPEICTaBICHUE O CTATUCTHYECKOU yCTONYUBOCTH.

8 kiace
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— W3zBnekars M mpeoOpa3oBbIBaTh MH(OPMAINIO, MPEACTABICHHYIO B
BUJie TaONWIl, AMarpamm, rpagukoB; MPEACTABISATh JaHHbIC B BHE TaOIHI,
JIrarpaMm, rpauKkoB.

— OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATHCTHYECKHX IOKa3aTesei:
CpelHMX 3Ha4YeHHH W Mep paccerBaHMs (pa3Max, JUCIEPCHUsl U CTaHIAPTHOE
OTKJIOHEHHE).

— HaxonuTe 4acTOTHI YHCIOBBIX 3HAYCHUI U YaCTOTHI COOBITHH, B TOM
YHCIIC [0 Pe3yJIbTaTaM M3MEPCHUIN 1 HAOFOICHU.

— HaxomuTb BEpOSTHOCTH CIIy4YaiHBIX COOBITHI B OMbITax, 3Has
BEPOATHOCTH DJIEMEHTAPHBIX COOBITHH, B TOM 4YHCIE B ONBITaxX C
PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMHU COOBITHSIMH.

— Hcnonp3oBars  rpaduyeckde  MOAENM:  JIEPEBO  CIydailHOro
9KCIIEPUMEHTA, ANarpaMmbl DWIepa, dicioBas npsmas.

— Ol'[epI/Ip()BaTL INOHATHAMU. MHOXECTBO, IIOAMHOXKCCTBO, BBIIIOJIHATH
orncpanuy Hald MHOXCCTBAMMU: 06T)C)II/IHCHI/IG, MEPeCCUCHUC, JOIMOJTHCHUC,
TNEPEUUCIIATH DJIEMCHTBI MHOXKECTB,; IIPUMCHATH CBOMCTBAa MHOXKECTB.

— Hcnonp3oBark rpaduyeckoe NpeCcTaBICHHE MHOXKECTB U CBs3EH
MEXy HUMHU JJIS1 OMUCAHUS TIPOLIECCOB U SIBICHUH, B TOM YHCIIE ITPU PELICHUU
3aja4 U3 IPYTHX y9eOHBIX MPEIMETOB U KypCOB.

9 KJacc

— W3Bnekars ¥ mpeoOpa3oBbIBaTh MH(OPMAINIO, MPEACTABICHHYIO B
pa3IMYHBIX UCTOYHUKAX B BHUJE TAOJUII, HUArpamMM, rpaKoB; MPEICTaBIISATH
JAaHHBIC B BUE TaOIHIl, THarpaMM, rpaduKoB.

— Pemars 3aJa41 OpraHU30BaHHBIM nepe60p0M BAapUAHTOB, a4 TAKKEC C
HCIIOJIb30BAaHUCM KOM6I/IHaTOprIX mpaBuJI U METOOOB.

— Hcnons3oBare  onmcaTeabHbBIC XapaKTEPUCTUKKU JUIsI MaCCHBOB
YHCJIOBBIX JAaHHBIX, B TOM YHCJIC CPCAHUC 3HAUCHUS U MCPbl paCCCUBAHMS.

— Haxonute 4acToThl 3HAYCHHWA W YaCTOTHI COOBITHS, B TOM YHCIC
MOJIB3YSICh PE3YIbTaTaMU MPOBEAEHHBIX U3MEPEHUI U HAOTIONEHUH.

— HaxonuTe BepOATHOCTH CITy9aifHBIX COOBITHI B M3YYCHHBIX OIBITAX,
B TOM YHCJIC B OIIBITaX C PAaBHOBO3MO)KHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B
CepUsIX UCIBITAHUU 10 IIEPBOIO YCIIeXa, B CEpUAX UCNbITaHUN bepHyiuin.

— Wmets npezncraBieHue 0 CiaydyailHOW BEJIMYMHE U O PACHpPENENIEHUU
BEpOSITHOCTEH.

— MmeTs mpepcTaBieHue 0 3aKOHE OONBIINX YUCEN KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIyYallHONH M3MEHYMBOCTH M O POJNM 3aKOHA OOJIBIINX
YHCeJ B IPUPOJIE U OOIIECTRE.
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TEMATUYECKOE INTAHMPOBAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHI )

7 xnacc (He meHee 34 1)

Haspanmue
pasaena (TeMbl)
(4mcII0 4acoB)

OcHoBHOE coaepkanue

XapaKTepI/ICTI/IKa ACATCJIbHOCTH oﬁyqamumxcﬂ

Ipencrapsienne TaHHBIX
(74)

IIpencraBienne naHHBEIX B Ta0NMIAXx.
Tpakrudeckue BBIYHCIICHUS o
TaONMYHBIM ~ JaHHBIM. l3BieueHue W
UHTEepIpeTanusi TaOIWYHBIX  JaHHBIX.
Tpaktudeckas padbora

«Tabmump.

Tpaduyeckoe npeacTaBICHHE AAHHBIX B
BHUJIE KPYTOBBIX, CTOJIOMKOBBIX
(cronGuareix) gmarpamm. YteHme u
HOCTPOCHHE  Juarpamm.  IIpumepsl
neMorpaduuecKux JIHarpamMm.
IIpakTnueckas padora «/lnarpamMMeD)

OcBauBarh CHOCOObI TPEICTABICHUS CTAaTUCTUYECKUX
JIaHHBIX W YHUCIIOBBIX MACCHBOB C IIOMOIIBIO TaOIUI[ U
MarpaMM C HCHOJIb30BAHHEM AaKTYaJIbHBIX W BaXKHBIX
JAHHBIX  (memorpaduyeckue JaHHbBIE, IPOU3BOACTBO
MPOMBIIIUICHHOW H  CEIbCKOXO3SHCTBEHHOW IMPOLYKIIUH,
OOIIECTBEHHBIC U ITPUPOHBIC SBICHUS).

H3yyarr  metoabl  paboOThl ¢ TaOMUYHBIMH  H
rpaUUecKUMH MPEACTABICHUSIMUA JaHHBIX C MOMOIIBIO
HK(POBBIX PECYPCOB B XOJ1€ MPAKTUYECKUX PaboT
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OnucarejabHast

CTATHCTHKA
(84)

UYucnosrsie Habopsl. CpenHee
apupmMeTHIecKoe.

Menunana 4uciioBoro Habopa.
YeToiunBOCTS METHAHEL.
IIpaxruueckas padora «Cpennue
3HAYCHUSD).

HawuGonbmee 1 HanMeHbIIIee 3HATCHHS
4ucIIoBOro Habopa. Pa3zmax

OcBauBarh  NOHATHSI:  YMUCIOBOM  Habop, Mepa
LEHTPabHON TeHAECHIMK (Mepa IIEHTpa), B TOM YHCIe
cpeliHee apu(gMeTHIecKoe, MeANaHa.

OnuceiBaTh  CTaTUCTHYECKHE JIAHHBIE C  IMOMOIIBIO
cpeHero apu(h)METHUECKOro 1 Meuansl. Perars 3a1a4qu.
H3zyyaTh cBoiicTBa cpelHUX, B TOM YHCIE C HOMOIIBIO
U(POBBIX PECYPCOB, B XO/€ MPAKTHYECKHX PalbOT.

OcBauBaTh NOHSATHS: HauOONbIICE ¥ HaHMEHbBIIEE
3HA4YCHUA YUCIIOBOI0 MaccuBa, padMmax.

Pemarp 3apaum Ha BI)I60p crocoba OmucaHus JaHHBIX B
COOTBETCTBUH C HpPIpOI[Of;I JIAHHBIX " neisiMu
HCCICIOBAHUS
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IIpooonacenue

Ha3Banmue
pa3neiia (TemMbl)
(4HCJI0 YacoB)

OcHoBHOe coaepkaHue

XapaKTepMCTmca AeATECJIbHOCTH oﬁyqammnxm

Cayuaiinas

H3MEHYMBOCTH
69

CrnyvaiiHas HW3MEHYHBOCTH (IPUMEPHI).
Yacrora 3HAYCHUH B MacCHBE JaHHBIX.
I'pynnuposka. I'uctorpamMmst.
[lpaktnueckas  pabora  «CmydvaiiHas
HU3MEHUYMBOCTB

OcBanBaTh MOHSATHSI: YacTOTa 3HAYCHUH B MacCHUBE
JAaHHBbIX, rpynrmpom{a JAaHHBIX, FI/ICTOFpaMMa.

CTpouTh ¥ aHAJU3MPOBATH THCTOTPAMMBI, MOAOMPATH
MOJIXO/ISIIHIA IIar TPYIIUPOBKY.

OcBanBarh Tpaduyeckue MPEACTaBICHHS Pa3HBIX BHIOB
CIIy4aifHOM M3MEHYUBOCTH, B TOM YHCIIC C IOMOIIBIO
H(POBBIX PECYPCOB, B XOJI€ MPAKTUUECKON PabOThI

BBenenue B Teopuio

rpagos
4w

I'pad, Bepumna, pebpo. IIpencraBienue
3agaun ¢ Tmomombio rpada. CreneHsb
(BanmeHTHOCTH) BepuHBL. Yucmo pédep u
CyMMapHas creneHb BepluH. Llens wu
mukia. [Iyte B rpade. IIpencrasnenne o
cBsizHOCTH Tpada. O6xon rpada (ditnepos
MYTh). [Ipencrasnenue 00
OPHEHTHUPOBAHHBIX rpadax

OcBanBarps mnoHATHs: Tpad, BepmmHa Tpada, pedpo
rpada, cTeneHb (BaJEHTHOCTh BEPILIHHBI), IIENb U IIUKJI.
OcBanBaTh NOHATHSA: ITyTh B rpade, 3iaepoB MyTh, 00X0/
rpada, OpHEHTHPOBAHHBIN Tpad.

Pemarp 3amaum Ha TOMCK CyMMBI CTEIEHEH BEpIINH
rpada, Ha momck obxoma rpada, Ha IMOUCK MyTed B
OPHEHTHPOBAHHBIX Tpadax.

OcBauBaTrh €HOCOOBI IPEJCTaBICHUS 3ajad U3 Kypca
anreOpbl, TEOMETPHH, TEOPHUHM BEPOSTHOCTEH, JIPYrux
MIPEIMETOB C MOMOIIIBIO rpadoB (KapThl,
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CXEMBI, JJICKTPUYECKHE [EMH, PYHKIINOHATBHBIE
COOTBETCTBHSI) Ha MPUMEpPax

BeposiTHOCTH M yacToTa

CJIYy4aiiHOr0 COObITHS
44)

Ciy4aifHbIil OTIBIT M CITydaifHOE COOBITHE.
BepositHocTh M uactoTa coObiTus. Ponb
MaJIOBEpOSITHBIX " MPaKTUYECKH
JOCTOBEPHBIX COOBITHH B INpUpPOAE U B
oOmecTBe. MoHeTa U urpajgbHas KOCTb B
TEOPUH BEPOSITHOCTEIA.
IIpakTuaeckas pabora
BBIMAJICHUST OpIIa»

«Yactora

OcBauBaTh NOHSATHSA: CIydaliHbI ONBIT M Cly4aiiHoe
COOBITHE, MaJOBEPOATHOE U MPAKTHUECKH IOCTOBEPHOE
coOBITHE.

M3yuars 3HAYMMOCTH MAaJIOBEPOSITHBIX ~ COOBITHH B
npupoae M OOIIeCTBE Ha BAXKHBIX INpUMepax (aBapui,
HECYACTHBIE CITy9aH, 3allUTa MepCOHANBHON HH(OPMALIUH,
nepe/ada JaHHbIX ).

H3yyarb ponb KIACCHMUYECKHUX BEPOSTHOCTHBIX MoJenei
(MOHeTa, UrpajbHas KOCTh) B TEOPUH BEPOSITHOCTEH.
Ha6mionate m m3y4yaThb 4acToTy COOBITHH B IPOCTBIX
9KCHEPHMEHTAaX, B TOM YHCIE C MOMOIIBIO HU(PPOBBIX
pecypcoB, B X0fIe IPAKTHIECKOIl paboTh

O0o01menue, KOHTPOJIb
(59

IIpencrasnenue naHHbIX. OnucarenbHas
CTaTUCTUKA. BeposTHOCTH cilydaifHOro
COOBITHS

IoBTOPATH H3yueHHOE U BLICTPAUBATh CHCTEMY 3HAHHN.
Pemathb 3aga4m Ha MpeacTaBICHHE W ONHMCAHUE JAHHBIX C
[IOMOLIbIO  M3YYEHHBIX XapakTepucTuk. Oocyxaarb
NMpUMepbl  CIy4YallHBIX COOBITHH, MAallOBEPOSTHBIX U
MIPaKTUYECKH JOCTOBEPHBIX CIyJalHBIX COOBITHH, X poin
B IIPUPOJIE U JKU3HU YEJIOBEKa
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Kiacc (He MeHee 34 1)

Ha3panmne
pa3aena (TeMbl)
(4HCJI0 YacoB)

OcHoBHOe cofep:xanue

XapakTepuCTHKA AesiTeTbHOCTH 00yYaloIuXcs

IloBTOpenue kypca 7
KJjaacca

[IpencraBnenue aaHHbIX. OnucarenabHas
craructuka. CiydvaiiHas M3MEHYMBOCTb.

IoBTOPATH M3yUeHHOE 1 BHICTPAUBATD CHCTEMY 3HAHHH.
Pemarp 3anaun Ha IpeCTABICHUE U ONMCAHUE JAHHBIX C

49 CpetHue YiCI0BOr0 HAabopa. IOMOILBIO M3yYEHHBIX XapPaKTEPUCTUK. PemmaTh 3a1aun na
Cuyuaiinsle cobbiTust. BepositHocTn 1 [PEICTABICHUE TPYNIUPOBAHHBIX JAHHBIX W ONUCAHHE
wacToTsl. Kitaccuueckne MOAENH TEOpHH CITy4aiiHOIT H3MECHUYNBOCTH.

BEPOATHOCTEH: MOHeTa M urpanbHas | Pemarb 3aga4Mm Ha ONpEICNICHHE YACTOTHI CIIydailHBIX

KOCTh COOBITHIA, 00CYXJICHHE MPUMEPOB CIydYalHBIX COOBITHIA,
MAJIOBEPOSITHBIX U TIPAKTHIECKH JIOCTOBEPHBIX CITYYalHBIX
COOBITUH, MX POJIH B [IPUPOJIE U SKU3HH YEIOBEKa

OnucarenbHast Orkinonenust.  Jucnepeuss  uucnoBoro | OcBamBaTh NOHSTHS: JUCICPCHS M CTAHAAPTHOE

CTATHCTHKA. Habopa.  CraHmapTHOe  OTKJIOHCHHE OTKJIOHCHHE, MHCIOJIB30BATh OSTH XapPaKTEPUCTHKH UL

PaccenBanue 1aHHBIX YHUCIOBOTO Habopa. JluarpaMmMbl ONHKCAHMs PACCEUBAHMS JTaHHBIX.

(49 paccenBaHus BepiaBurarh rumore3bl 00 OTCYTCTBHH WM HAIHYHH

CBSI3H T10 JHarpaMMaM pacCernBaHHUsI.
CTpouTh JMarpaMMbl pacceMBaHHs 110 HMEIOLINMCS
JTAHHBIM, B TOM YHCJIC C TIOMOII[BI0 KOMITbIOTEpA
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Mmuo:xecTBa (4
1)

MHoxecTBO, TOAMHOKECTBO. Omepanun
HaJ MHOKECTBaMU: 00beIMHEHNE,
nepeceyeHue, J0NOoIHEHHUE.

CpoiicTBa omepanuii HaJ MHOKCCTBAMH:
MIePEMECTUTENBHOE, coderarebHOe,
pacnpeneauTeabHoe, BKIIOUSHHS.

T'paduueckoe npeacTaBIeHHe MHOXKECTB

OcBanBaTh NOHATHSI: MHOXKECTBO, JIEMEHT MHOXKECTBA,
ITOJIMHOXECTBO.

BbinoaHsATH onepanun HaJ MHOXKECTBaMU: 00bEINHEHNE,
repeceyeHue, J0NOoTHEeHUE.

Hcnosib30BaTh CBOWCTBA: IEPEMECTUTENBHOE,
coYeTaTebHOe, pacTIPEICIUTENbHOE, BKIIIOUCHHS.
Hcnonb3oBaTh rpaguueckoe MpeiCTaBICHUE MHOXKECTB
IIPY ONMCAHUM PeabHBIX NIPOLECCOB U SIBICHUH, IpU
pPEILICHUH 3aa4 U3 APYTHX YIeOHbIX IIPEIMETOB U KyPCOB
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BeposiTHOCTH
cJIyqaiiHoro

CcoOBITHS
(64)

OnemeHTapHbIe coObITHS. CiydaiiHbIe
COOBITHSL. bnaronpusTcTBytomye
SJIeMEHTapHbIe COOBITHSL.
BepostHocTH  cOOBITHI. ONBITHL  C
PABHOBO3MOJKHBIMH  3JIEMEHTAPHBIMU
coObrtisiMu. CirydaitHbIN BBIOOD.
IIpakrudeckas pabora «OmbBITH ¢
PABHOBO3MO)KHBIMH ~ 3JIEMEHTAPHBIMH
COOBITHSIMI»

OcBanBaTh NOHSITHSI: DJIEMEHTapHOE COOBITHE, CITydaiiHOe
coObITHE KaKk  COBOKYIHOCTb 071aroNpPHUATCTBYIOIIUX
SNIEMEHTApHBIX COOBITHH, PABHOBO3MOXKHBIE AJIEMEHTapHBIC
COOBITHSL.

Pemiarp 3agauu Ha BBIYMCICHHE BEPOSTHOCTEH COOBITHH 1O
BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHH CITyJaiiHOTO OMBITA.
Pemarh 3a1a4M Ha BBIYHCIICHHE BEPOSTHOCTEH COOBITHH B
OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMHU COOBITHSIMH, B
TOM YHCJIE C TIOMOILBIO KOMIIBIOTEPA.

IpoBoauTs W u3y4YaTh ONBITBI C PaBHOBO3MOXXHBIMH
SJIEMEHTapHBIMU  COOBITUSIMU  (C  HCIIOJIBb30BAaHHEM MOHET,
UIpajbHBIX KOCTEH, ApPYyrux Mozjelneil) B Xole MpakTUYecKon
paboThI

BBenenue B Teopuio

rpagos
(4y)

Jepeso. CaoiicTBa Jiepesa:
€IMHCTBEHHOCTh Iy TH,
CYLLECTBOBAaHUE BHCSAYCH BEpIINHBI,
CBiA3b MEXIY YHCIOM BEpIIMH U
grciioM pédep. [IpaBuiio ymMmHOKEHHS

OcBauBaTh MOHATHS: JIepeBO Kak rpa¢ Oe3 IMKIA, BUCSUAS
BepIIMHA (JIMCT), BETBb JepeBa, IyTh B JepeBe, JIHAMETP
JiepeBa.

H3yyars cBoiicTBa jepeBa: CyIIECTBOBAaHME BUCSYEH
BEPIIUHEL, €IMHCTBEHHOCTh IMYTH MEXKIY ABYMsI BEpIIMHAMHU,
CBSI3b MEXTy UHCIIOM BEPIIMH U YHCIOM pEOEp.

Pemarp 3a5a4m Ha NOUCK U MepevyucieHue MyTel B JIepeBe,
OIpe/ieJICHNE 4YHCJIa BEepIIMH Wiu pédep B JepeBe, 00X0n
OMHApHOrO JiepeBa, B TOM YHCIIE C NPUMEHEHHEM IpaBUia
YMHOKCHUS
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IIpooonacenue

Cayuaiinbie

COOBITHS
@84)

IIporuBomnosnoxuoe cobbiTHe. [{narpaMma
Oiinepa. OObeqUHEHNE W TEpecedeHue
coObrtmii.  HecoBmecTHblE  COOBITHSL.
Qdopmyna  CIOKEHHS  BEpOSITHOCTEH.
IIpaBuno  yMHOXEHHsS  BEpOATHOCTEH.
VYcnoBHast BeposITHOCTb. HesaBucumblie
coObtust.  [IpencraBnenue ciydaliHOTO
SKCIIEpPHMEHTA B BUJIE AepeBa

OcBauBaTh NOHATHS: B3aUMHO MPOTHUBOIOIOKHBIE
COOBITHSI, OHepaluu Hax COOBITUSIMH, OObeIUHEHHE WU
repeceyeHue COOBITHIA, Jarpamma Diinepa
(Ditnepa—BeHHa),  COBMECTHBIE W  HECOBMECTHEIC
COOBITHSL.

M3yuyats TeopeMbl O BEPOSTHOCTH OOBEAWHEHHS IBYX
coObITHIT (GOPMYITBI CIIOKEHUSI BEPOSITHOCTEH ).

Pemiates 3amaum, B TOM 4YHCJIE TEKCTOBBIC 3a/adll Ha
oTpeJeNIeHne BEPOSITHOCTEH OOBEIMHEHUS U MepecedeHHs
COOBITHI C TIOMOIIBIO YHCIOBOM MpPSMOH, JauarpamMm
Diinepa, GOpMyIEI CIOKSHUS] BEPOSITHOCTEH.

OcBanBarb TIOHSITHS: HpaBHUIIO YMHOJKCHUSI
BEPOSATHOCTEH, YCIIOBHash BEPOSTHOCTb, HE3aBUCHMBEIC
COOBITHSI IEPEBO CIyYaiHOTO OIBITA.

H3yuyars  cBoiicTBa  (OmpeAeieHUs)  HE3aBUCUMBIX
COOBITHH.

Pemarp 3agaum Ha OIpeNeNICHHE U HCIIOIH30BAHHE
HE3aBUCHMBIX COOBITHIA.
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Pemare 3a1a4M Ha TOUCK BEPOSTHOCTEW, B TOM UHUCIIE
YCIIOBHBIX, C HCITIOJIb30BAaHUEM JIEPEBA CITyYalfHOTO OMBITA

O0o01eHue,
KOHTPOJIb
44)

[Ipencrasnenue aanHbix. OnucareiabHas

CTaTUCTHKA. T'padsr. BepositHoCT
CITy4aifHOTO COOBITHSL. DIeMEeHTHI
KOMOUHATOPUKU

IloBTOpPSATH U3y4YEHHOE U BBICTPAUBATH CHCTEMY
3HAHMIA.

Pemarhb 3agaum Ha mpezcTaBIeHHE U ONMHMCAHUE JAHHBIX C
MIOMOIIBI0 M3yUYEHHBIX XapaKTepUCTHK. Pemars 3agaum c
MpUMEHEHHEM TpadoB.

Pemarp 3aga4um Ha HAXOXKIEHHE BEPOATHOCTH CITy4aifHOTO
COOBITHSI IO BEPOATHOCTSIM 3IEMEHTAPHBIX COOBITHH, B TOM
YHCIe B OIBITAX C PaBHOBO3MOKHBIMHU AJIEMEHTapHBIMHU
COOBITUSIMU.

Pemiars  3agaum  Ha  HAXOXKIEHHE  BEPOSTHOCTEH
OOBEMHEHUSI W TIEPEeCeUCHUs COOBITHH, B TOM 4YHCIe
HE3aBHUCUMBIX, C HCIIOJIb30BAHUEM r‘pa(bw-lecm/lx
MpeCTaBIEHUI U JiepeBa clyyailHOro omnbITa.

Pemarp 3agaum Ha nepeuncieHue KOMOMHAIMi (4ucia
[ePEeCTaHOBOK, YHCJIa COYCTAHWH), Ha HaXOKICHHE
BEPOSTHOCTEH COOBITUH C MPUMEHEHHEM KOMOMHATOPHUKH,
B TOM YUCJIE C UCII0JIb30BAHUEM TPEYTOJIbHHUKA [Tackans
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Kiacc (He MeHee 34 1)

Ha3panmne
pa3aena (TeMbl)
(4HCJI0 YacoB)

OcHoBHOe cofep:xanue

XapakTepucTHKA JesiTeTbHOCTH 00yYaroIuxcs

IloBTOpeHue Kypca 8
KJjaacca
4

[pencraBnenne maaHHbIX. OmnucareabHAsS
craructuka. Ornepanuu Haa COOBITHUSMH.
HeszaBrcumocTh coObITHI

IloBTOPATH U3y4YEHHOE U BHICTPAUBATH CHCTEMY
3HAHHMH.

Pemarp 3a1auu Ha IpeACTaBICHUE U ONMCAHUE TAaHHBIX.
Pemiate  3agaum  Ha  HaXOXKICHHE  BEPOSATHOCTEH
OOBCIMHEHNUST W TIEPECEUCHUS] COOBITHIl, B TOM 4YHCIIEC
HE3aBHCHMBIX, c HCIIOJIb30BaHUEM rpaduyuecKux
MIPEACTABICHUI U IepeBa CIIy4allHOTO OIIBITA.

Pemiarp 3agaum Ha nepevncieHue KOMOMHAIMM (4ucia
[EPECTAaHOBOK, 4YHCIAa COYETaHWM), Ha HaXOXKICHHUE
BEPOSITHOCTEH COOBITHH ¢ NMpUMEHEHHEM KOMOMHATOPHKH,
B TOM YHCJIE C UCIOJIb30BaHUEM TpeyroibHuKa [lackans

114




JJ1eMeHTBI

KOMOHHATOPHKHU
(CR))

KomOuHaropHoe mpaBUIO yMHOXKECHHSL.
[lepectanoBku. dakropuan. Couetanus u
uycno coueranuil. Tpeyronpauk [Tackamns.
IIpaktuueckas pabora «Bpruncnenne
BEPOATHOCTEH c UCTIONIb30BaHUEM
KOMOMHATOPHBIX (DYHKIMI 3JIEKTPOHHBIX
Ta0IUI

OcBanmBaTh  MOHATHS:  KOMOWHATOpHOE  IIPAaBUIIO
YMHOXKEHHs, YMOpsIOUYEHHass Iapa, Tpoilka OOBEKTOB,
MepecTaHoBKa, (aKTOpuaa dYHCNA, COYETAHHE, YHCIIO
codyeraHuit, TpeyrosnpHuk [lackans.

Pemath 3agaum Ha MepedynCICHHE YHOPSAOYECHHBIX Map,
TPOEK, MEepPEUNCICHNE IePeCTaHOBOK W  COYECTAHMI
9IIEMEHTOB Pa3IMYHBIX MHOXKECTB.

Pemiarp 3agauM Ha INPUMEHEHUE YHUCIA COYETAHUH B
anredpe (cokpaménnoe yMHOxeHue, ounom Heiorona).
Pematb, mnpuMeHsIsi KOMOMHATOPWKY, 3aJaudl  Ha
BBIYHCIICHUE BEPOATHOCTEH, B TOM UHCIE C IOMOIIBIO
IIEKTPOHHBIX TAONINII B X0O/I€ IPAKTHUECKON PabOTEI

FeOMeTpnquKan
BEPOATHOCTH

4w

I'eomerpuueckas BEPOSATHOCTbD.
CotyuaiHbIi BBIOOp TOUKH M3 (HUTYpHI Ha
IUIOCKOCTH, W3  OTpe3ka, W3 IyTH
OKPY>KHOCTU

OcBanBaTh MOHSITHE FeOMeTqueCKOfI BEPOATHOCTH.
Pemarn 3aJa4M Ha HaXO0XXJICHUEC BepOﬂTHOCTeﬁ B OIIbITAXx,
NPEACTABUMBIX KakK BLI60p TOYEK M3 MHOTOYT'OJIbHHUKA,
Kpyra, OTpe3Ka HWIh AYyru OKPYKHOCTH, UYHCIOBOTO
IIPOMEIKYTKa

115




HUcnbiTanus
BepnyJiau (6
)

Wcnsitanue. Yemex u Heypada. Cepust
WUCOBITAHUM 10  [EpBOIO  ycHexa.
Ucnpitanua  bepnymin.  BepostHoctu
COOBITHI B CEpHHU HCIBITaHWH bepHymm.
IIpakrudaeckas padora

«Mcnbrtanus bepnymm»

OcpanBaTh  NOHSITUSA:  WCTBITAaHHE,  BIEMEHTApHOE
coOBITHE B HCOBITAaHWU (yclieX U HeyJgada), cepus
HCIIBITAHUH, HACTYIUICHHE NeEpBOro ycrexa (Heygadu),
cepust ucnplTanuii bepuynim.

Pemath 3ama4u Ha HAXOXKJCHUE BEPOSITHOCTEH COOBITHI B
CepUU HCHBITAaHUHA 1O IMEPBOro ycrexa, B TOM 4YHUCIE C
IpUMeHeHHeM  (QOpPMyIBl  CyMMBI ~ T'€OMETPUYECKON
IIPOTrPECCUM.

Pemrare  3agauMm  Ha  HaxXOXKJIEHHE  BEPOATHOCTEH
JJIEMEHTapHBIX COOBITHH B CepUM WMCIBITaHWI bepmymm,
Ha HAaXOXJCHUE BEPOSTHOCTU OHPEAENEHHOIO 4YHCIa
ycnexoB B cepuu ucnblTanuil bepnynnu. Usydars B xoae
NMPAaKTHYeCKOoil padoTbl, B TOM 4YHCIE C IIOMOIIBIO
U(POBBIX pPECypcoB, CBOMCTBA BEPOSITHOCTH B CEpHU
ucnbiTaHuit bepuymm

Cayuaiinas
BeJiHunHa (6
1)

CrnyyaiiHas BEIMYMHA U paclpeielieHue
BEPOSITHOCTEI. Maremaruueckoe
OKUJAHWE M JUCHepCust  CllydyaiHoOU
BCIIMYHUHBI. l_[pl/lMepr MaT€MaTu4deCKOro
OXKMJAHUS KaK TEOPETHUYECKOIO CPEIHEro
3HAYCHUS BEITHINHBIL.

Ilonsitne o 3akoHe OONBIIMX YHCEIN.
M3mepenne BepoATHOCTEH € MOMOUIbIO
yacToT. [IpuMeHeHHe 3akoHa OONbLINX
yHCeln

OcBONTb TOHSITHS: CilydaliHas BENIMYMHA, 3HAYCHHE
Clly4allHOM BeJIMYUHBL, PACIPEAEICHUE BEPOITHOCTEH.
M3yuyars wu o00cy:kaaTh IpuMepbl JAUCKPETHBIX U
HENIPEPBIBHBIX CITy4alHBIX BEJIMYHH (POCT, BEC UEIIOBEKa,
YHUCIICHHOCTh HACETEHHS, IPYTUe M3MEHUHNBBIC BEMUHHBI,
paccMaTpuBaBlIecss B Kypce CTAaTUCTUKH), MOAENBHBIX
CllydallHBIX  BEJIMYMH, CBSI3aHHBIX CO  CIy4alHBIMH
ombiTaMi  (OpocaHMe MOHETBI, WIPAaIbHONH KOCTH, CO
CITy4ailHBIM BBIOOPOM H T. I1.).

OcBauBarb NOHATHA: MaTEMaTU4YECKOE  OXKHUJAHUE
cillyyailHOM BEJIMUMHBI KaK TEOPETHYECKOE CpesiHee
3Ha4YEHHE, AUCIEPCHS CIyJailHOW BENMYMHBI KaK aHAJIoT
JICTIEPCUH YHCIIOBOTO Habopa.
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Pemate 3agauMm  Ha BEYHCICHHE MAaTEMAaTHIECKOTO
OKUAAHWA M JUCIEPCUM  JUCKPETHOW  CilydallHOH
BEJIMYMHBI 110 33JaHHOMY PACHpEIEIECHUI0, B TOM 4YHUCIIE
3a/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM H JIOTEPESMH.
3HAKOMHUTBCA C  MaTeMaTU4YeCKUM  OXHJIAHMEM U
JIUCIIEPCUENl HEKOTOPBIX pacHpeAeNeHU, B TOM 4YHCIE
pacrpeeneHus CIIyqaifHON BeTUIHHBI

«UUCIIO YCIEXOB» B cepud ucnbITaHuil  bephymnu.
H3yyarb yacToTy COOBITUS B TOBTOPSAIOUIMXCS CIyYaliHBIX
OIBITAaX KaK CIyJalHyIO BEIUUUHY.

3HAKOMUTBCA C 3aKOHOM Oosbmx ywcen (B dopme
bepHyiun): pyu OOJIBIIOM YKCIIE ONBITOB YaCTOTA COOBITHS
OIM3Ka K €ro BEepOSTHOCTH.

Pemare 3anaun Ha U3MEpEHUE BEPOSITHOCTEH C IOMOLIBIO
9acToT.

O0cykaaTh poJb 3aKOHA OONBIINX YMCeT B 000CHOBAHUH
YaCTOTHOTO METO/Ia M3MEPEHUSI BEPOSITHOCTEH.
OO0cy:xkaaTb 3aKOH OOJBLIMX YHCEN KakK MPOsSBICHHE
CTaTUCTHYCCKON YCTOIYMBOCTH B MU3MCHYHUBBIX SIBJICHUSIX,
posib 3aKOHa OOJNBIIMX YHCET B IPUPOAE M B IKM3HHU
YeJIOBEKa
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IIpooonsicenue

O06001eHME, [IpencraBnenue nanHbiX. OnucarenabHast HOBTQPﬂTb HU3YYCHHOC M BBICTPAUBATh CHCTEMY

KOHTpOJIb (10 CTaTUCTUKAa. BeposTHOCTH Cciy4ailHOTO SHAHHUH.

) COOBITHSI.  DJIEMEHTbl KOMOWHATOPUKH Pemarpb 3a1a4n Ha NpE/ICTABICHNE U ONUCAHUE JIAHHBIX.
CiyuaiiHble BEIMYMHBI H PACIIPE/IeIICHHS Pemath 3agaun Ha HaXOXKIICHHE BEPOSTHOCTEH COOBITHIA,

B TOM 4YHCIE B ONBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH, BEPOSITHOCTEH OOBEINHEHMSI
W TIepeCCYCHUS] COOBITHIl, BBIYHCISTH BEPOSTHOCTH B
OMBITaX C CEPUSMU CIIYYAHBIX UCTIBITAHUN

[lpu paszpaborke pabodeld NPOrpaMMbl B TEMaTHYECKOM IUIAHHPOBAaHHH JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
MCIIOJIb30BaHMUS AIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOIINXCS YIeOHO-METOJMYECKUMHI MaTepruaiaMu
(MyJBTHMEUIHbIE TIPOrPaMMBbl, O3JIGKTPOHHBIE YYEOHHUKHM M 3aJlauHHMKH, O3JIEKTPOHHBbIC OWOJIMOTEKH, BHUPTyallbHbBIC
nabopaTopuy, UTPOBBIC IPOTPAMMBI, KOJUIEKIINU HHU(PPOBEIX 00pa30BaTEIbHBIX PECYPCOB), UCTIONB3YEMBIMU TSI OOYYCHUS U
BOCTIMTAHUSI Pa3IMYHBIX TPYII IT0JIB30BAaTEIICH, MPEACTABICHHBIMA B JJIEKTPOHHOM (IM(POBOM) BHIE U PEaTN3yIOMINMHU
qunakrnaeckue BosmoxkHoctu KT, comeprixanne KOTOPBIX COOTBETCTBYET 3aKOHOJATENBLCTBY 00 00pa30BaHHU.
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