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OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O NPEIMETA
«MATEMATHKA»

[Tpumepnas paboyas mporpaMma 1o MaTeMaTuke Ui oO0ydaromuxcs 5—9 kimaccoB
pa3paboraHa Ha ocHoBe DenepaabHOrO TOCYAAPCTBEHHOTO 0O0pa30BaTEIbHOTO CTaHAAPTA
OCHOBHOTO 001Iero o0pa3oBaHUs C YYETOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NpEeIbABISEMBIX K MareMaTH4ecKOMy oOOpa3oBaHUIO, U  TPagULMA  POCCHICKOTO
oOpa3oBaHusi, KOTOpble OOECIIEYMBAIOT OBJIQJICHUE KIIOYEBBHIMH  KOMIICTEHIIHSMH,
COCTABJIIIOIUMH OCHOBY ISl HENPEPHIBHOTO OOpa3oBaHHs M CaMOPa3BUTHS, a TaKxKe
LEJIOCTHOCTh OOMIEKYIIBTYPHOTO, TMYHOCTHOTO M IMO3HABATEIHLHOTO PAa3BUTHS O0YJIArOIIIUXCSI.
B paboueii mporpamme y4TeHBI HIIEH U NOJOXKeHUsT KOHIenuy pa3BuTHsI MaTeMaTHYECKOTO
obpazoBanus B Poccuiickoii ®enepannu. B smoxy nudpoBoii Tpancopmammm Bcex cdep
YeJIOBEUECKOM JIEATETHHOCTH HEBO3MOXKHO CTaTh 00Opa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM
6e3 0a30BOM MaTeMaTHYeCKON MOATOTOBKH. Y€ B IIKOJE MaTeéMaTHKa CIY)KUT OHNOPHBIM
NPEeIMETOM JUIi  HM3YYEHHUS CMEXKHBIX JTUCHUIUIMH, a T[I0CJie IIKOJBl  pealbHOU
HEOOXO/IMMOCTBIO CTaHOBHTCS HENpPEphIBHOE 0O0pa3oBaHWE, YTO TpeOyeT IOJHOIEHHON
0a30Boi 00mICO0Opa30BaTEIHLHON MOATOTOBKHA, B TOM 4YHCIE W MaTEeMaTHYECKOW. ITO
o0yCIOBIIEHO TeM, YTO B HallM JHU pPacTéT 4YHCIO TpodeccHif, CBA3aHHBIX C
HETIOCPE/ICTBEHHBIM TIPUMEHEHHEM MaTeMAaTHUKU: U B cepe SKOHOMHKH, U B OM3HEce, H B
TEXHOJIOTHYECKHX O0NacTaX, U Jake B TyMaHUTapHbIX cdepax. Takum oOpazom, Kpyr
IIKOJIHUKOB, JIISI KOTOPBIX MaTeMAaTHKa MOXKET CTaTh 3HAYMMBIM TPEIMETOM, PACIIIUPSIETCSI.

[IpakTdeckass TOJNE3HOCTh MaTeMaTHKH OOYCIOBIEHa TEeM, 4YTO €€ MpeaIMeToM
SBIISIIOTCS  (DyHAaMEHTAIbHBIE CTPYKTYPHl HAIIETO0 MHpA: TMPOCTPAHCTBEHHBIE (QOPMBI H
KOJIMYECTBEHHBIE OTHOILEHUS OT MPOCTEHIINX, YCBAMBAEMBIX B HENOCPEACTBEHHOM OIIBITE,
70 AOCTaTOYHO CIIO’KHBIX, HEOOXOUMBIX JJIsl pa3BUTHs HayYHBIX M NMPUKJIAIHBIX uael. be3
KOHKPETHBIX MAaTeMaTHMYECKMX 3HAHWM 3aTPyAHEHO NMOHMUMAHHWE MPHHLUIIOB YCTPONCTBA U
UCIOJb30BAHUS COBPEMEHHON TEXHHMKH, BOCIpPUATHE M HUHTEpIpeTalus pazHOOOpa3HOU
COIIMAIIPHOM,  DKOHOMHMYECKOW,  TOJUTHYeCKOM  uHpopManuu,  ManodhdeKTHBHA
IIOBCEJHEBHAs IMPaKTUYeCKas JAeATeNIbHOCTh. KakJoMy 4elnoBeKy B CBOEH JKHM3HHU
IPUXOJUTCSA BBINOJIHATh PAcu€Tbl M COCTABJATH AJITOPUTMBI, HAXOIUTb WU MPUMEHSTH
(bopMyInbl, BIaeTh NPAKTUYECKUMHU NPUEMAMU T€OMETPUUECKUX U3MEPEHUN U OCTPOCHUH,
yuTaTh MHGOPMALMIO, MPEICTABICHHYIO B BHJE TaOJIUL, JuarpaMM M rpadukoB, KUTh B
YCIOBHSIX HEONPEEAEHHOCTHU U MIOHUMATh BEPOSITHOCTHBIIN XapakTep CllydailHbIX COOBITHI.

OnHOBpPEMEHHO C pacliupeHueM chep NpUMEHEHHsT MaTeMaTHKU B COBPEMEHHOM
oOmecTtBe BCE 0Oojee BaXHbIM CTAHOBUTCS MaTEeMAaTU4YECKUH CTWJIb  MBbIIIJICHUS,
NPOSBJSIIOIIMICS B ONpENeNEHHBIX YMCTBEHHBIX HaBblkaX. B mporecce wu3ydeHus
MaTeMaTUKU B apceHa] NPUEMOB U METOJIOB MBILUIEHUS YEJOBEKAa €CTECTBEHHBIM 00pa3oM
BKJIFOYAIOTCA MHAYKLUUSA MU JIEAyKUus, 000OLIeHHEe M KOHKpEeTH3allus, aHaIW3 U CHUHTE3,
KiJaccupukayss M cucremMarusauus, aOcTparupoBaHue U aHajuorus.  OOBEKTHI
MaTeMaTHYECKUX YMO3aKJIIOYEHUH, MIpaBUiia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAaHU3M
JIOTMYECKUX  TOCTPOCHUH,  CHOCOOCTBYIOT  BBIpaOOTKE  yMeHHS  (HOPMYIUPOBATh,
00OCHOBBIBAaTh M JIOKa3bIBAaTh CYKJEHMs, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIIJICHHE.
Benymas ponap NpUHAAIEKUT MaTeMaTHKe M B (OPMHUPOBAHMM AITOPUTMHUUYECKOU
KOMIIOHEHTHI MBIIIJIEHUsS M BOCHMTAHUM YMEHUH J1eHCTBOBATh MO 3a/JlaHHBIM alrOpUTMaM,
COBEpILIEHCTBOBATh M3BECTHBIE M KOHCTPYMpPOBaTh HOBbIE. B mporecce pemeHus 3amauy —
OCHOBOH y4eOHOM JeATeNbHOCTH Ha YPOKax MaTeMaTUKH — Pa3BUBAIOTCS TAKKe TBOpUECKast
Y TIPUKJIaIHasi CTOPOHBI MBILIUICHHUSL.

OOyuenne mareMaTHKe AaéT BO3MOXKHOCTb Pa3BUBATh y OOYYAIOUIUXCS TOYHYIO,
palMoHaNbHYI0O M WH(GOPMATHBHYIO peub, yMEHHE OTOupaTh Hambosee NOIXOIAIINe
S3BIKOBBIE, CHMBOJHMYECKHE, Tpaduyeckue CpeacTBa JUid BBIPAKEHHUS CYXICHUH U
HarJISIHOTO UX MPEICTaBICHHUS.

Heo0xoaMMbIM KOMIOHEHTOM OOIIed KyJAbTYpsl B COBPEMEHHOM TOJKOBaHHHU



ABIIsIETCS OOIIee 3HAKOMCTBO C METOJaMU IMO3HAHUS JIEHCTBUTEIBHOCTH, MPEACTABICHUE O
npeaMeTe M METOJaX MAaTeMaTUKH, MX OTIMYMA OT METOJOB JPYTHUX ECTECTBEHHBIX H
I'YMaHHUTApHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHHsI MAaTEeMaTUKHU ISl PeIICHUs HAyYHBIX U
NPUKIAJHBIX 337a4d. Takum o0pa3oM, MaTeMaTH4ecKoe 00pa3oBaHHE BHOCHT CBOW BKJIAJ B
(dopmupoBanue 00IIEH KyIbTyphl YeTOBEKa.

W3yueHne MaTeMaTHKH TaKkKe CIOCOOCTBYET ICTETUYECKOMY BOCITUTAHHIO YEIOBEKa,
MOHUMAHHUIO KpacoThl M H3SIIECTBA MAaTEMaTHYECKUX PACCYXKICHHH, BOCIPHITHIO
reoOMEeTPUIECKUX (POpM, YCBOCHHUIO HJIEH CHMMETPHH.

OEJMX MU OCOBEHHOCTHU M3YYEHHUA VYYEBHOI'O TIPEIMETA
«MATEMATHKA». 5-9 KJIACCBI

[IpuoputeTHbIME LIETAMU 00yUEHHSI MaTEMaTUKE B 5—9 Kiaccax sIBISIFOTCS:

e (hopMHpOBaHHE LEHTPAJIBHBIX MAaTEMaTUYECKUX MOHATHH (YMCIO, BEIUYMHA,
reoMerpuueckas (urypa, IEpeMEHHas, BEpPOSITHOCTb, (QYHKLHUSA), OOECIEeUNnBAIOLINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUYECKOT0 00pa3oBaHMs 00ydaroIuXCs;

e [I0/IBeJIeHUE OO0yJaromMXCsl Ha JOCTYIHOM JJsi HUX YpPOBHE K OCO3HAHMIO
B3aMOCBSI3M MaTeMAaTUKH M OKPYXKAIOIIEro MHpa, NMOHMMAaHHWE MAaTeMaTHKU KaK YacTH
oO11eil KyIbTypbl YEJIOBEUECTBA;

® Pa3BUTHE MHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEN oOOyyarommxcs,
MO3HABATEIbHON AKTUBHOCTH, WCCIIEIOBATENIbCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHHUS,
MHTEpeca K U3Y4EeHUI0 MaTeMaTHKU;

e hpopMupoBaHHEe (PYHKUIHOHAIBHOW MaTeMaTHUYeCKOM TI'PaMOTHOCTH:  YMEHHS
pacro3HaBaTh IPOSIBIEHUS MaTEMAaTUYECKUX HOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peambHBIX JKU3HEHHBIX CHUTyallUAX M IpPU M3YYECHUHM JPYTHX Y4YEOHBIX IPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (POPMYJIUPOBATh UX HA SA3bIKE MAaTEMATUKU
U CO3[aBaTh MaTEMaTHUYECKHE MOJCIN, IPUMEHATh OCBOCHHBI MAaTEMaTU4ECKMM ammapar
JUIA  PEIICHHs IPAaKTUKO-OPUEHTHUPOBAHHBIX 3alad, HMHTEPIPETHPOBATb M OLEHUBATh
IIOJIy4YEHHBIE PE3YJIbTAThI.

OcCHOBHBIE JIMHUM COJAEp)KaHUS Kypca maremMaTuku B 5—9 wiaccax: «YHucna u
BBIUUCIIEHUSY, «AsreOpa» («Anredpandeckue BbIpaXXEHUSN», «YPaBHEHHUS U HEPABEHCTBAY),
«Dynkmuny, «l'eomerpus» («['eomerpuueckne (Gurypsl M HUX CBOMCTBa», «l3Mepenue
reOMETPUYECKUX BEIUYUHY), «BeposaTHOCTh U craTucTUKay. JlaHHBIE JTUHUM Pa3BUBAIOTCSA
napajjiesIbHO, KaxJas B COOTBETCTBMM C COOCTBEHHOH JIOTMKOM, OJIHAKO HE HE3aBUCHUMO
OJlHa OT JAPYrod, a B TECHOM KOHTaKkTe M B3auMojeiictBuu. Kpome storo, ux obbveauHser
JIOTUYECKasl COCTAaBJISIONIAs], TPAJULMOHHO MPUCYIIAasi MaTeMaTUKe M MIPOHU3BIBAIOLIAS BCE
MaTeMaTH4ecKue Kypchl M cojaepkatenbHble JuHUM. ChopmynupoBanHoe B DeaepaibHOM
rocyJapCTBEHHOM  00pa30BaTeIbHOM  CTaHJapTe OCHOBHOIO oOmiero oOpa3oBaHMs
TpeOOBaHHE «YMETh OIEpPUPOBATh MOHATUSAMM: OIpEIEICHHE, aKCUOMa, Teopema,
JIOKa3aTeJIbCTBO; YMEHHME pPAacllO3HABaTh MCTHHHBIE U JIOKHBIE BBICKA3bIBaHUs, NPUBOJUTH
IIpUMEPbl M KOHTPIPHUMEPBI, CTPOUTH BbBICKA3bIBAHHWA M OTPHULIAHUS BBICKA3BIBAHUI»
OTHOCHTCS KO BCEM KypcaM, a (pOpMHUPOBAHUE JIOTHUECKUX YMEHUN pacipeaenseTcs o BceM
rojgaM oOy4eHHUs1 Ha ypOBHE OCHOBHOro ooOuiero oOpazoBanus. ConepxaHue oOpa3oBaHMUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM ocBoeHus [IpumepHoil paboueil mporpammsl,
pacripesieI€HHBIM 10 ToJaM 0O0y4eHMs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,uToOBbl KO BCEM
OCHOBHBIM, PUHIMITUAIBHBIM BOIIpOCaM O0ydaronuecst o0pariaauch HEOAHOKPATHO, YTOObI
OBJIAJIEHUE MATEMATUYECKUMHU MOHATHSIMHM M HABBIKAMHU OCYIIECTBIISAIOCH MOCIEA0BATEIBHO
U TOCTyNaTeabHO, C COOJIIOJCHHEM NpPUHIMIA MPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CUCTEMY MaTeMaTHUECKUX MPEJICTaBICHUI 00y4aroInXcsl, pacupsis
u yrayousis e€, o0pa3ys Ipo4Hble MHOKECTBEHHBIE CBSI3H.



MECTO YVYYEBHOI'O IHIPEJIMETA «MATEMATHUKA» B YYEBHOM
IIJTAHE

B cootBerctBun ¢ ®enepaibHbIM rOCYyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTO 00IIero o0pa3oBaHUS MaTeMaTHKa SBISETCS OOsA3aTeNbHBIM IPEAMETOM Ha
JaHHOM YpOoBHE oOpaszoBaHus. B 5—9 kmaccax yueOHblid mnpenmer «MaremaTHKa»
TPaIUIIMOHHO M3Y4aeTCsl B paMKax CIEAYIOUINX YYeOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7—9 kiaccax — KypcoB «AinreOpa» (BKIIIOYast 3J€MEHTHI CTATHCTUKU U
Teopun  BepoATHocTe) U «l'eomerpus». Hacrtosimeld  mporpammoil  BBOJIMTCS
CaMOCTOSITENIbHBIN yueOHBIN Kypc «BeposATHOCTb U CTaTUCTUKAY.

Hacrosimedd mporpamMMoil mpemycMaTpuBaeTCs BbBIACICHHE B y4eOHOM IIIaHE Ha
M3Yy4YE€HHE MaTeMaTUuKu B 5—o6 kiaccax 5 y4eOHbIX 4acOB B HEJIEIIO B TEUEHUE KaXKIOro rojia
o0ydeHus, B 7—9 kiaccax 6 yuyeOHBIX 4acOB B HEJCNIO B TEYCHUE KAXKJIOT0 roja 00ydeHus,
Bcero 952 y4yeOHBIX daca.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS IIPOI'PAMMBbI YYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHMUSA

JIUMYHOCTHBIE PE3YJbTATBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHS TMPOrpamMMbl y4eOHOro Kypca «MartemaTukay
XapaKTEPHU3YIOTCS:

1) maTpuoTHYECKOE BOCTIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K TMPOILIOMY W HACTOANIEMY POCCHUCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOUIIEHUEM K JOCTH)KEHHUSM POCCHICKMX MaTEMaTHKOB M POCCUHCKOMN
MaTeMaTHYEeCKOW IIKOJIbI, K HWCIOJB30BAHUIO ATHUX JOCTHIXKEHWH B JAPYTHMX Haykax |
MPUKIIATHBIX chepax;

2) TpaXIaHCKOE M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alliil ero Ipas,
MPEACTABICHUEM O MAaTeMAaTUYECKHX OCHOBaX (YHKIMOHHPOBAHUS Pa3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOIIEYP TPAXKAAHCKOTO 001IecTBa (HalpuMep, BEIOOPHI, OIIPOCHI), TOTOBHOCTBHIO K
00CYXICHHIO 3TUUECKHX MTPOOJIEM, CBI3aHHBIX C MPAKTUYCCKUM MTPUMEHEHHUEM JO0CTHKCHUN
HayKH, 0CO3HAHUEM BOKHOCTH MOPAJIbHO-ATHYECKUX IMPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyZI0BOE BOCIIUTAHUE:

YCTaHOBKOW Ha aKTUBHOE Y4acTHE€ B PEIICHUU MPAKTUYECKUX 33]ad MaTeMaTH4YeCKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOro OOpa30BaHMs Ha MPOTHKECHUU
BCe KU3HU JJIsl YCIEHIHOM MpodeccHoHaNbHOM NesTeNbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHHUIA, 0CO3HAHHBIM BEIOOPOM U MOCTPOCHUEM MHIUBUIYATbHOU TPACKTOPUU O0Opa3oBaHuUs
Y ’KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTUYECKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOIMOHAILHOMY U ACTETUYECKOMY BOCHIPHUATHIO MAaTEeMAaTHYECKUX
O0OBEKTOB, 3a/Jay, peHICHWH, pPACCY)KICHHH, YMEHHIO BHAETh MaTeMaTHYeCKHe
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) EHHOCTH HAYYHOTO TIO3HAHMUS:

OpHUEHTAINeH B AeSITENFHOCTA Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS 4YEJIOBEKa, MPHUPOAbI U OOIIecTBa, MOHUMAHHEM
MaTeMaTH4eCKOH HayKH Kak c(epbl YelTOBEUECKOW NesATEeIhbHOCTH, ITANOB €€ pa3BUTHS U
3HQUUMOCTHU JUIsl Pa3BUTUS UUBUIM3ALMHM, OBJAJACHHEM SI3bIKOM MaTEMaTUKH U
MAaTeMaTHYeCKOM KyJIbTYpPOU KaK CpPEACTBOM IO3HAHMS MHpPA, OBJIAJCHHEM MPOCTEUIINMHU
HaBBIKAMH UCCIIEA0BATCILCKON ICITECILHOCTH;

6) dusmueckoe BocnuTanue, GopMUpPOBaHUE KYIBTYPHI 30POBBS U AMOIMOHATHHOTO
Omaronoaydus:



TOTOBHOCTBIO NPUMEHATh MaTeMaTHUYECKHE 3HAHUS B WHTEPECaX CBOETr0 370POBbBS,
BEJICHUS 3/10pOBOT0 00pa3a JKHU3HHU (310pOBOE NUTaHKE, COATaHCUPOBAHHBIN PEXXUM 3aHATUI
U OT/bIXa, peryisipHas (pu3n4ecKasi akTUBHOCTB), CQOPMHPOBAHHOCTHIO HaBBIKA PEQIICKCUH,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOT'o K€ MpaBa JAPYroro 4eIoBeKa;

7) KOJ0TUYECKOE BOCIIUTAHUE:

OpHUEHTAIMel Ha MPUMEHEHNE MaTeMaTHYeCKUX 3HAHUW ISl PEHICHNUs 3a7a4 B 00JIaCTH
COXPAaHHOCTH OKpYXaromell cpe/pl, TUIAHUPOBAHHUS TOCTYIKOB M OLEHKH WX BO3MOYKHBIX
MOCJIEACTBUN  JUIsI  OKpYXKarollled Cpelabl, OCO3HaHMEM IJI0OAJBHOIO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U yTeH UX PEIICHHS;

8) amanranus K H3MEHSFOLITUMCSI YCIOBHSM COLMATBHON U TIPUPOTHON CPEb:

TOTOBHOCTBIO K JICHCTBHSM B YCIIOBHUSIX HEONPEACIEHHOCTH, TMOBBIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUIECKYIO AATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y
Ipyrux Jrojaed, mpuoOperaTh B COBMECTHOH JEATENIbHOCTH HOBBIE 3HAHWS, HABBIKA W
KOMTIETEHIIMH U3 OTIbITA APYTHX;

HEO0OXO0IMMOCThIO B (DOPMHpPOBAHMM HOBBIX 3HaHHWI, B TOM uucie (OPMYyIUpOBaTh
UJeH, TOHATHSA, TUTIOTE3bl 00 OO0BEKTaX M SBICHHUSIX, B TOM YHCJIE paHee HEW3BECTHBIX,
0co3HaBaTh AePUIUTH COOCTBEHHBIX 3HAHMHA M KOMIETEHTHOCTEH, IJIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMl0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOMIMHA KOHTPMEpP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHUS U
JeWcTBUS, POPMYTUPOBATH U OLIEHUBATH PUCKH U TOCIECTBHS, (JOPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBrble Jornueckue geiicTBus:

BBIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MOHSATHUN, OTHOIICHUH MEXIy NOHATHAMH, (GOPMYIHPOBATh ONPEACICHUS TOHSITHH,
yCTaHABJIWBATh CYIIECTBEHHBI MPU3HAK KJIACCU(PUKAIMKM, OCHOBAHMS i1 OOOOIIECHUS |
CpaBHEHUS, KPUTEPUHU ITPOBOAUMOTO aHAIIN3A;

BOCIIPMHUMATH, (OPMYIHPOBaTh M TPEOoOpPa3OBBIBATH CYXJCHUS: YTBEPAUTEIbHBIE H
OTpHIIATEIIbHbIE, CIMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC,

BBISIBJSITh MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTHBOpEYHs B (akTax,
JAHHBIX, HAOMIOJCHUSAX W YTBEPXKACHUSAX, TIpeajaraTh KPUTEPUU JJIsS  BBISBICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUMI;

JIeNaTh BBIBOABI C MCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEHHI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

pa3buparh 0KazaTelbCTBA MATEMATUYECKUX YTBEpKAECHUN (IpsMble U OT IPOTHBHOIO),
MPOBOJIUTh CaMOCTOSITEIbHO HECJOXKHBIE JIOKA3aTeJbCTBA MAaTEMAaTHYEeCKHX (aKTOB,
BBICTPAaWBaTh AapryMEHTAlMIO, MPHUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpAThH CHOCO0 perieHus yueOHOM 3a1a4u (CpaBHUBATh HECKOJIBKO BApPUAHTOB PELICHUS,
BBIOMpAThH HanboJiee MOXOASAIINMA ¢ Y4ETOM CaMOCTOSTENBHO BBIJICTICHHBIX KPUTEPUEB).
ba3oBble ncciaenoBareibCKHe TeHCTBAA.

WCIOJIb30BaTh BOMPOCH KaK HMCCIEI0BATEIbCKUN WHCTPYMEHT MO3HAHUS, (HOpPMyIHpOBaThH
BOMPOCHI, (UKCUPYIOIINE MPOTUBOPEUYUE, MPOOIEMY, CaMOCTOSTENFHO YyCTaHABIMBATh
HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO TIO3UIINIO, MHEHHUE;
MPOBOJUTh IO CAaMOCTOATENbHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIM O3KCHEPHUMEHT,
HEOOJBIIOE HCCIECIOBAHUE 1O YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4YecKOro OOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Iy CO0OI;



CaMOCTOSITENIBHO (POPMYITHPOBATH OOOOIICHUS W BBIBOJBI MO pPE3yibTaTaM MPOBEIEHHOTO
HAOJIOJICHUS, WCCIICJIOBAHMSI, OICHUBATh JOCTOBEPHOCTh IOJYYCHHBIX PE3YJIbTaTOB,
BBIBOJIOB U 000OIIEHHIA;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, @ TAKXKE BBIIBUTATh MPEATIOTIOKEHHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTh WH(MOPMAIMH, JAHHBIX, HEOOXOJAMMBIX JUIS
pelIeHHs 3a/1a4H;

BBIOMpATh, AaHAIW3UPOBATh, CUCTEMATH3UPOBATH M HHTEPIPETUPOBATH HHMOPMAINIO
Pa3IMYHBIX BUJIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (opMy MpeAcTaBlieHUuss HH(OpPMAlMM U WIUTIOCTPUPOBATH peEllaeMble 3a7avu
CXeMaMHU, JJuarpaMMaMHu, HHOU TpaduKoi M X KOMOWHAITUSIMU;

OIICHUBATh HAJEIKHOCTH HHPOPMAIMH IO KPUTEPHUSAM, NPEUIOKCHHBIM YIUTEIIEM WIIH
c(hOPMYITUPOBAHHBIM CAMOCTOSITEIIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIEe 1€l CTBHUS:

BOCIIPHHUMAThL W (OPMYIHPOBATH CYXKJICHUS B COOTBETCTBHH C YCJIOBHSIMH H IEISIMHU
OOIIeHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B YCTHBIX M IMHCHMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOJy pEIICHUS 3a7add, KOMMEHTHPOBATH ITOJTYICHHBII
pe3yibTarT;

B XOJie OOCYXJEHHS 3a7aBaTh BOIMPOCH IO CYIIECTBY OOCYKIaeMOH TeMbI, MPOOIEMBI,
pelnraeMo¥ 3aaun, BRICKA3hIBATh UJICH, HAIICJICHHBIC HA TIOMCK PEIICHUS, COMOCTABIISATh CBOU
CYXKICHHS C CYXJICHHSIMH JPYTUX YYaCTHHKOB JHAJIOTa, OOHAPY)KWBATh pa3judue H
CXOJICTBO MO3UIHI, B KOPPEKTHOH opMe (GopMyaupoBaTh pa3HOTIacHsl, CBOM BO3PAKECHHUS;
MPEJICTaBIATh PE3yAbTaThl pPELICHUS 3aJayd, SKCIEPUMEHTa, HCCIeAOBaHUA, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIJICHUS ¢ Y4YETOM 3a7ad Mpe3eHTaluu Hu
0COOEHHOCTEH ayJUTOPUH,

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW W HMHAWBUIYaIbHOM pabOThl MpHU
pelIeHny y4eOHbIX MaTeMaTHUECKUX 3a/ay;

MPUHUMATh 1€Jb COBMECTHOH JeATENbHOCTH, IUIAHUPOBATH OPraHHU3allMI0 COBMECTHOM
paboThl, pacHpenenaTh BUABI PadOT, OrOBapHBATHCA, OOCYXKJATh MPOLIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0OCYXIACHHUS, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U JPYTUE), BBHINOIHATH CBOK 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JACUCTBHUS C
IPYrMMHU YJeHaMH KOMaHbl, OIICHHBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMN MPOIYKT IO
KpUTepUsaM, cHhopMyIHpPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHBIE YHUBepcATbHBIE YUeOHbIe el CTBHS

Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTABIATH IUIAH, aJlTOPUTM pEIICHUs 3a1auu (MM ero 4acThb), BEIOMpPATh
cnoco0 pemeHuss ¢ Y4ETOM HUMEIOIIUXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(pOpMaLny.
CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTEJIEKT:

BIAJIeTh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTpOJII Mpollecca M pe3yibTaTa pelieHus
MaTeMaTH4ecKoi 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh IpPHM PpEIICHWU 3a/laud, BHOCHTH
KOPPEKTHBBl B JEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE pe3yJbTaTa JEsATeIbHOCTU IOCTABJICHHOW I U YCIOBHSAM,
OOBSICHATh TPUYMHBI JTOCTHMIKEHUS WJIM HEJIOCTHKEHUS IeJM, HaXOJUTh OIIMOKY, JaBaTh
OLIEHKY TPHUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIbTATbBI

K xoHny oOydyenus B 5 kjacce oOydaroOlIMiCs TMOJYYUT CIEAYIOIIME IMpPEeJIMETHBIC
pE3yIbTaThL:

Yuciia ¥ BbIYMCICHUS

[loHumaTh ¥ NOPaBWIBHO YHOTPEOIATh TEPMUHBI, CBSI3aHHBIE C HaTypaJbHBIMU
YHCIaMH, OOBIKHOBEHHBIMH U JICCATHYHBIMU IPOOSIMH.

CpaBHUBaTh M YIOPSIOYMBATh HATypajbHbIE 4MCIA, CPaBHUBAThb B IPOCTEHIINX
cirydasix OOBIKHOBEHHBIE IPOOH, AECATHUHBIC APOOH.

CoOTHOCUTH TOYKY HAa KOOPAMHATHOM (YUCIIOBOM) MpPSIMOM C COOTBETCTBYIOILUM €M
YHCIIOM U U300paXkaTh HATypaJIbHbIE YHCIIa TOUKAMHU Ha KOOPJIMHATHOM (YMCIIOBOM) MPSMOM.

Boinmonuate  apudmernueckue  AEUCTBUA € HATYpPaJbHBIMM  YHUCJIAMH, C
OOBIKHOBEHHBIMHU APOOSIMHU B POCTEHIINX CITydasiX.

BbInosHATE TPOBEPKY, TPUKUAKY PE3yIbTaTa BBIYUCICHUH.

OxpyrnaTh HaTypajibHbIE YHCIIA.

PemeHue TekCTOBBIX 32124

Pemare TekcToBhlEe 3adaud  apUPMETHUYECKUM CIOCOOOM M C  IHOMOUIbIO
OpraHM30BaHHOTO KOHEYHOTO repedopa BceX BO3MOKHBIX BApUAHTOB.

Pematps 3amaum, conepralive 3aBHCHUMOCTH, CBS3BIBAIOIIME BEIUYMHBI: CKOPOCTb,
BpeMsi, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alucy, CXeMbl, TaOIHIIbI, 0003HAUEHUS IPU PELLIEHUH 3aay.

[lonp30BaTbcsl OCHOBHBIMHM €AMHULIIAMHM HM3MEPEHMs: LEHBbI, MacChl, PacCTOSHM,
BPEMEHHU, CKOPOCTH, BBIPAKaTh OJHU €IUHULIBI BEIMUYHUHBI Yepe3 ApYyrue.

W3BnekaTh, aHAIM3UPOBATh, OLEHUBATH MH(POPMALUIO, NMPEACTABIECHHYIO B TaOIHIE,
Ha CTOJ0YaToi IuarpamMMe, MHTEPIPETHPOBATh MPEACTaBICHHBbIE JaHHBIE, HCIOJIb30BAThH
JAHHBIE [IPU PELIEHUN 3a/1a4.

Harasignasi reomerpus

[Tonp30BaThcs T€OMETPUUECKUMM IOHATUSAMM: TOUKa, MpsAMas, OTPE30K, JIyd, yrol,
MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoaUTE MpUMeEpPbl 0OBEKTOB OKPYKAIOIIEIr0 MHUpa, UMEIOIUX (OpMYy HU3yUEHHBIX
reOMEeTpUYECKUX (pUryp.

Hcnonps3oBaTh TEPMUHOJOIMIO, CBA3aHHYIO C YIJaMM: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAaMH: YroJj, BEpIIMHA, CTOPOHA, JAMAaroHalb, C OKPYKHOCTBIO: paauyc,
JIMaMeTp, LEHTP.

N300paxaTh M3yuyeHHbIE IeOMeTpUYecKHe (Urypbl Ha HEIMHOBAHHOW M KIIETYaTOMN
Oymare ¢ MOMOIIBIO HUPKYJIS U INHEHKH.

HaxonuTh UIMHBI OTPE3KOB HEMOCPEJICTBEHHBIM M3MEPEHUEM C MOMOUIbIO JMHEHKH,
CTPOMTH OTPE3KH 3a/laHHOMN JJIMHBI; CTPOUTH OKPY>KHOCTb 33JJAHHOTO Pajfyca.

Hcnonp3oBaTh CBOMCTBA CTOPOH W YIVIOB MNPSAMOYIOJBHUKA, KBajpara Ui HX
IIOCTPOEHHUSI, BBIYUCICHNS IUIOIAAN U IEPUMETpA.

Bbruucnare nepuMerp M IUIONMIAAb KBaApaTa, MpsIMOYTOJIbHUKA, (PUTYp, COCTABIEHHBIX
U3 MPSIMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHbIX Ha KJleT4aToil Oymare.

ITonb30BaTbCsl OCHOBHBIMU METPUYECKUMU €AMHULIAMU W3MEPEHUS JJIUHBI, TUIOIIAIH;
BBIPAYKATh OJJTHU €IMHULIBI BETUYHUHBI YEpE3 IPYTHE.

Pacnio3naBate nmapanenenuneni, Ky0, UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKHA, pedpo,
IpaHb, U3MEPEHUs, HAXOUTh U3MEPEHUS Mapajulenenumnesaa, Kyoa.

Boraucnare 066€M Kyba, napasuienenumnesia 1no 3aJaHHbIM U3MEPEHUsIM, TI0JIb30BaATHCS
eIMHUIIAMU U3MEpEeHus 00bEMa.

PemaTp Heclio)KHbBIE 3aJaul HA U3MEPEHNE TEOMETPUUECKUX BEIMUYUH B MPAKTUYECKUX
CUTYaLUX.



K xonny oOydyenus B 6 Kiaacce oOydaroUIMiiCs TMOIYYUT CIEAYIOLINE MPEIMETHBIC
pe3ynbTaThl:

Yucsa 1 BIYUCIEHUS

3HaTh U MOHMMATh TEPMHUHBI, CBSI3aHHBIC C PA3TUYHBIMU BUJIAMU YHCET M CIIOCOOaMU
UX 3aMHCH, IEPEXOIUTH (€CITU 3TO BO3MOKHO) OT OJTHOHM (POPMBI 3aIMHCH YHCIIA K APYTOM.

CpaBHUBATh U YIOPSAIOYUBATH IIEIBIC YKCIIA, OOBIKHOBEHHBIC U JICCATHUYHBIC APOOH,
CPAaBHUBATh YMCJIA OJTHOTO U PA3HBIX 3HAKOB.

BrinonHsaTe, couerasi yCTHbIE MU MUCHMEHHBIE MPUEMBI, apuPMeTHUecKre NEHCTBUS C
HATypaIbHBIMU M TICNBIMA  YHCJIaMH, OOBIKHOBEHHBIMH H JICCATUYHBIMU JIPOOSMHU,
MOJIO)KUTEIbHBIMHA U OTPULIATEIIBHBIMU YU CIIAMHU.

Boruucnste 3HaYEHUsT YUCIOBBIX BBIPAKEHUW, BBIMNOIHATh MPUKHAKY H OIEHKY
pe3ynbTaTa BBIUYMCICHUMN, BBIMOJIHATH MPEOOPa30BaHUS YHCIIOBBIX BBIPAKEHUI HA OCHOBE
CBOMCTB apu(PMETUUECKHUX JACHUCTBUH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSMOM C COOTBETCTBYIOLIUM €Il 4YUCIOM U
n300paxxaTh YnciIa TOYKaMH Ha KOOPJIUHATHON IMPSIMOM, HAXOIUTh MOYJIb YHCIIA.

CoOTHOCUTH TOYKH B MPSMOYTOJBHOW CHCTEME KOOpAMHAT C KOOpAWHATaMH 3TOM
TOYKH.

OKpyriaTh LeJble Yhcia U IeCATUUHbIE IpOO0H, HaXOAUTh MPUOINKEHUS YUCEL.

YuciioBble U OyKBEHHbIEC BbIPAKEHUS

[ToHnMate u ymoTpedIsaTh TEPMUHBI, CBSI3aHHBIE C 3aITUCHIO CTENIEHU YMCIIa, HAXOIUTh
KBaJpaT U KyO YMCIia, BBIYUCISITH 3HAYCHUS YHCIIOBBIX BRIPAKEHHUH, COJIEPKAINX CTETICHH.

[Tonp30BaTbCcsl TpU3HAKAMM JACIMMOCTH, PAacKIaAblBaThb HATypalbHbBIE YHCIA Ha
MIPOCTBIE MHOKHUTEIH.

[Tonb3oBaTbest MacITabOM, COCTABIIATH IPOMIOPLIMU U OTHOILLIEHUS.

Hcnonb3oBate OykBbl [Uisi 0003HAYEHHWS] 4YHUCEN TMpU 3alMUCH MaTeMaTHYeCKUX
BBIPOKEHUH, COCTaBJIATh OYKBEHHBIE BBIPDAKEHUS U (QOpPMYJbl, HAXOAUThb 3HAYCHUS
OYKBEHHBIX BBIPAKEHUHN, OCYIIECTBIISISI HEOOXOAUMBIE TIOJICTAHOBKH U TPE0Opa30BaHusl.

Haxonnuth HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pernenne TeKcTOBBIX 32424

PemaTh MHOTOIIAroBeI€ TEKCTOBBIE 3a/1a4l apU(PMETHUECKUM CIIOCOOOM.

Pemrate 3amaum, CcBSI3aHHBIE C OTHOLIEHUEM, IPONOPLHOHAIBHOCTHIO BEIUYMH,
MIPOLIEHTaMU, pellaTh TPU OCHOBHBIE 33/1a4 Ha IPOOH U MPOLEHTHI.

Pewate 3amaum, copepskamue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYHMHBI: CKOPOCTD,
BpeMsi, PacCTOSIHHE, II€Ha, KOJIMYECTBO, CTOMMOCTH, MPOHU3BOAUTEIHHOCTh, BpEeMs, O00BEM
paboThl, HCHONB3yd apumMeTuyecKue [eHCTBUSA, OLEHKY, NPUKHUIKY, I[0JIb30BATHCS
€AMHULAMHU U3MEPEHUS] COOTBETCTBYIOLIMX BEIUYMH.

CoctaBisaTh OyKBEHHBIEC BHIPAKEHUS 110 YCIOBHIO 331a4H.

W3Bnekary nHopmainuio, MpeacTaBICHHYI0 B TaOIWIaX, HA JMHEWHOH, cTon04YaToit
WM KPYroBOM JuarpaMMax, MHTEPHPETUPOBATH NPEACTABICHHbIE JaHHBIE, HCIOJIb30BATh
JaHHBIE MPU PEIICHUH 3a7a4.

[IpencraBasTs HHPOPMAIHIO C TOMOIIBIO TAONIHUIL, TUHEHHOW U CTOIOYATON JHarpamM.

Harasignas reomerpus

[IpuBOANTE MpUMEPHI 0OBEKTOB OKPYKAIOIIEr0 MHUPa, UMEIOIUX (HOPMY HU3YUEHHBIX
T€OMETPHYECKUX IUIOCKUX U MTPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PAaBHBIX U CHMMETPUYHBIX
¢buryp.

N300paxkaTh ¢ MOMOIIBIO LUPKYJS, JTUHEHKH, TPaHCIOPTUpA HA HEIWHOBAHHOW U
KIeT4aToil OyMare H3y4eHHbIE TIUIOCKHE TreoMeTpudeckne (GUrypsl U KOHQHUTypaliuw,
CUMMETpPUYHBIE (QUTYPHI.

[Tonp30BaThcsi TEOMETPUUYECKHMH TOHSATHUSMHU: PABEHCTBO (QUTYp, CHMMETpHS,
HCIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYKD C CUMMETPUEH: OChb CUMMETPHH, LEHTpP
CUMMETpPHHU.



Haxonuth BENTWYMHBI YIJIOB U3MEPEHHUEM C IIOMOUIbIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, I0Jb30BaTbCS IMPU PELIEHUH 3a7ad TIpagyCHOM Mepoil yrios,
pacro3HaBaTh Ha 4epTekKaxX OCTPBIN, IPSIMOU, Pa3BEPHYTBIA U TYIIOU YIJIBI.

BbruncnaTe [UIMHY JIOMaHOW, MEPUMETP MHOTOYTOJIbHHMKA, MOJIb30BaThCs €IMHULIAMU
W3MEpPEHUs AJIMHBI, BBIpaXKaTh OJHU €MHUIIBI U3MEPEHHUS JUIMHBI Yepe3 ApYyrue.

Haxomutb, wucnosnb3ys uepTEXHbIE MHCTPYMEHTBI, PpACCTOSHUSA: MEXKIY JBYMs
TOYKaMH, OT TOUKH JI0 IPSMOM, JUIMHY ITYTH Ha KBAaJIPpaTHOM CETKE.

Bobruncnate miomans (GUryp, COCTaBICHHBIX U3 HPSIMOYIOJIbHUKOB, HCIOJIb30BaTh
pa3OueHue Ha MPSMOYrOJbHUKH, Ha paBHbIE (DUTYPHI, JOCTPAUBAHHE JO MPSIMOYTOJIbHHKA,
[10JIb30BAaThCsl OCHOBHBIMM €IMHULAMU H3MEpPEHMs IUIOLIAa/1M, BbIpakaTb OJHM €IUHHUIIBI
M3MEPEHUS TUIOLIAAN Yepe3 ApyTHe.

PacrozHaBath Ha MoOAENsAX M M300paKEHUSX NHPAMUIY, KOHYC, LWJIMHJD,
HCI0JIb30BAaTh TEPMHUHOJIOTHIO: BEpPIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N3obpaxaTs Ha KIeTYaTOM OyMare mpsiMOYTOJIbHBIN TTapajlieIeIue/.

Boruncnate  00bEM  NpSAMOYroJILHOTO — Mapajulelenunena, Kyba, IOJIb30BaThCs
OCHOBHBIMH €IMHUIIAMH U3MEpPEHUs1 00bEMa;

Pemare HecnoXHble 3aladd  HAa HAaXOXJACHHE TE€OMETPUYECKUX BEJIMYUH B
MPAKTUYECKUX CUTYaIHUX.

K xonmy oOyuenust B 7 kjacce oOydarloluics MOJYYUT CIEAYIOLIUE MpPEeIMETHbIE
Pe3yIbTaThI:

Yucia u BBIYUCTICHUSA

BoinonusATe, coueras ycTHble M MUCbMEHHBIE MPUEMBI, apudmMeTnyecKkue AeUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTh 3Ha4eHUs YMCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HbIE CIOCOOBI U
NpUEMBl BBIUMCICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUU, COJAEpPXKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH.

[Tepexomuth OT omHOW OpPMBI 3amUCH YHCENT K Apyroil (mpeoOpa3oBBIBATH
NECATHUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B
OCCKOHEUHYIO JICCATUYHYIO IPOOB).

CpaBHUBaTh U YIIOPSA0YUBATH PALIMOHAIIBHBIE YUCIIA.

OKpyIJIsATh YHCIIA.

BoInonHAT, OPUKUAKY UM OLEHKY pe3ylbTaTa BbIYHCICHUM, OICHKY 3Ha4eHUU
YHCIIOBBIX BbIpaKEHUH. BBIMOMHATH JeMCTBUST €O  CTENEHSAMH C  HaTypajJbHBIMH
MOKa3aTeIMU.

[IpuMeHSITh MPU3HAKY JEIUMOCTH, PA3JIOKEHUE Ha MHOKHUTENN HATypaIbHbBIX YHCEIL.

Pemate mpakTUKO-OpPUEHTUPOBAHHBIC 33Ja4M, CBS3aHHBIE C OTHOLIEHUEM BEJIHYMH,
MPOMOPLIUOHAIBHOCTRIO BEIUYHH, MPOLEHTAMH, MHTEPIPETUPOBATH PE3YJAbTAThl PEIICHUS
3a/1a4 ¢ y4€TOM OrpaHUYCHHI, CBI3aHHBIX CO CBOMCTBAMH PAaCCMaTPUBAEMBIX OOBEKTOB.

AuaredpanyecKkne BbIPasKeHHA

Hcnonb3oBaTh anrebpanyeckyi0 TEPMHUHOJOTHIO U CHMBOJMKY, NPUMEHITh €€ B
Ipolecce 0CBOCHUs yueOHOro Marepuaia.

HaxonuTe 3HaueHns OyKBEHHBIX BBIPAKECHUN MTPH 3aJaHHBIX 3HAYEHUSIX MTEPEMEHHBIX.

BreimonHaTe mpeoOpa3oBaHUs 1ENOTO BBIPAKEHUS B MHOTOWIEH MPHUBEICHUEM
MOJIOOHBIX CIIaraeMbIX, PACKPBHITHEM CKOOOK.

BhIMONHATE YMHOXKEHHE OJIHOWIEHA Ha MHOTOWIEH M MHOTOUYJICHa HAa MHOTOYJICH,
MPUMEHATH POPMYIIBI KBaJIpaTa CyMMBI M KBajpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHHe MHOTOWIEHOB HAa MHOKUTENU C MOMOIIBIO BHIHECEHUS 32
CKOOKHM O0IIIero MHOXKUTEIIS, TPYINIUPOBKU CIaraeMbIX, IPUMEHEHUs POPMYI COKPAIIEHHOTO
YMHOKEHHS.



[IpumeHsaTh MpeoOpa3oBaHUs MHOTOWICHOB JUISI PEIICHUS DPA3IWYHBIX 3a/1ad W3
MAaTeMaTUuKH, CMEXHBIX IPEIAMETOB, U3 PEAJbHON ITPAKTHKH.

Hcnonb3oBaTh  CBOMCTBA  CTENEHEM C  HATypaJdbHbBIMH  IOKA3aTENSIMH  JUIS
peoOpa30BaHUS BEIPAKCHHUIA.

YpaBHeHUs] M1 HEPABEHCTBA

Pewrars nrHelHbIE ypaBHEHHS ¢ OAHOM EPEMEHHOM, TPUMEHSIS ITPaBUIIA IIEPEX0IA OT
HWCXOJHOTO YpPaBHEHHsS K PaBHOCWIBHOMY eMmy. [IpoBepsATb, ABISETCS JU YHUCIO KOPHEM
YpaBHEHUS.

[TpumeHsTh rpadguuecKkre MEeTO I IIPH PEIICHUN JTMHEWHBIX YPABHEHUH M HX CHCTEM.

[TogOupate nmpuMepsl map 4YUCeN, SBIAIONIMXCS PEHICHUEM JIMHEWMHOTO YpaBHEHHS C
JIBYMsI TIEPEMEHHBIMU.

CrpouTh B KOOPIMHATHOW IUIOCKOCTH TpaduK JIMHEWHOTO YypPaBHEHHS C JIBYMsI
MepEMEHHBIMU, TIOTB3YSICh TPa(UKOM, TPUBOIUTE IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemars cuctembl ABYX JTMHEMHBIX YPAaBHEHUN C BYyMS IEPEMEHHBIMH, B TOM YHUCIE
rpaduyecku.

CocraBnsaTh U peliaTh JUHEIHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIOBHIO 3aJ1a4M, UHTEPHPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4d TOJY4YEHHBIN
pe3yabTar.

D yHKUUHA

N3obpaxarp Ha KOOpAWMHATHOW TIPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJIaHHBIM
KOOpIMHATraMm, Jy4d, OTPE3KH, HHTEPBaJIbl, 3alUCHIBATh YHUCJIOBBIE IPOMEKYTKH Ha
anreOpanvecKoM SI3BIKE.

OtMeuarh B KOOPAMHATHOM IUIOCKOCTH TOYKHU MO 33JaHHBIM KOOpJAWHATaM, CTPOUTh
rpaduku muHeHHbIX QyHKIMA. CTpouTh rpaduk GyHKIUN y = [X|.

OnuceiBaTh C MOMOIIBIO (PYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU:
CKOpPOCTb, BpEMs, PacCTOsSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BPEMS,
00BEM paboTHI.

HaxonuTe 3HaueHne GyHKUIMHU MO 3HAYEHHIO €€ apryMEeHTa.

[Tonumars rpaduueckuii coco0 npencTaBieHus U aHajau3a UHPOPMaLIUY, U3BIIEKATh
Y UHTEPIPETUPOBATH UH(POPMAIHIO U3 TPAdUKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

PacrioznaBaTh u3ydeHHbIE reoMeTpuyeckue GUrypbl, ONPENENATh WX B3aUMHOE
pacrojiokeHue, n300pakarb reOMETPUUECKHe (UTYpHI, BBINOJHITH YEPTEKU IO YCIOBHIO
3amaun. VI3MepsaTh IUHENHbIE W YIJIOBbIE BEJIWYMHBL. PemaTe 3a7auu Ha BBIUMCICHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyi0 OLICHKY JMHEWHBIX M YIJIOBBIX BEJIMYUH NPEIMETOB B pEalbHOMN
KU3HU, pa3MepOB MPHUPOAHBIX 00beKTOB. Pasnnyath pazmepsl 3TUX OOBEKTOB MO MOPSAIKY
BEJINYMHBI.

CTpouTh 4epTexku K reOMETPUUECKUM 3a]1a4am.

[Tonp30BaTbCsl MpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIIOIb30BAaTh NPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUH 3a/au.

[IpoBOIUTE JIOTHYECKHUE PACCYKICHHS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tosp30BaTbCs MPU3HAKAMHU PABEHCTBA MPSMOYIOJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEIMaHbl, IPOBEAEHHOW K THUIOTEHY3€ MPSIMOYIrOJBHOIO TPEYrOJbHHUKA, B PELICHUU
reOMETPUUYECKHUX 3a/a4.

Onpenenars mapamienbHOCTh MPSIMBIX C IIOMOIIBIO YTTIOB, KOTOpPBIe 00pa3yeT ¢ HUMH
cekymas. OnpenensiTe MapauiebHOCTh MPSAMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUU OT
TOYEK OJIHOM MPSAMOU 10 TOUEK APYroM MPSIMOU.

Pemats 3agauun Ha kiieT4aroit Oymare.

[IpoBOIUTH BBIYHCIEHUS M HAXOJWTh YHCIOBBIE M OyKBEHHBIC 3HAYCHHs YIJIOB B
F€OMETPUUYECKUX 3a/JadyaX C HCIOJIb30BAHUEM CYMMBI  YIJIOB  TPEYTrOJIBHUKOB U



MHOTOYTOJIHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX NpPU MEPECEUCHUU JBYX MapajlIeIbHBIX
IpsIMBIX ceKyllel. PemaTe npakTuyeckue 3a1auu Ha HaX0KJEHHUE YIJIOB.

Bnanerp noHsATHEM I€OMETPUYECKOTO MECTa TOUEK. YMETh OINPENEISTh OUCCEKTPUCY
yria U CepelMHHBIN NEepHEeHIUKYIIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

@opMyIMpOBaTh ONPEICIIEHUS OKPYKHOCTM M Kpyra, XopAbl U JuameTpa
OKpPY>KHOCTH, I10JIb30BAaThCS UX CBOMCTBAMHU. YMETh MPUMEHSAThH 3TU CBONCTBA IPH PEILICHUU
3azad.

Bnanerp noHsTHEM ONMCAHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAaXOIUTh
e€¢ wneHtp. Ilonmp3oBaThcs (akTaMu O TOM, UYTO OHCCEKTPHUCHI YIJIOB TPEYroJIbHUKA
MIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEAUHHbIC MEPIEHIUKYISAPHl K CTOpPOHAM
TPEYroJIbHUKA [IEPECEKAIOTCS B OJJHOM TOUKE.

Bragers mnoHsATHEM KacaTenbHOM K OKPYKHOCTH, TIIOJB30BaTbCsl TEOPEMOM O
MEPIEeHIUKYIIPHOCTH KacaTelbHON U pajuyca, MPOBEAEHHOTO K TOUKE KacaHusl.

[Tonb3oBaTbcsi MPOCTEHIIMMU T€OMETPUYECKMMHM HEPAaBEHCTBAMM, IOHHMAaTh HX
MIPAKTUYECKUI CMBICIL.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKHE IOCTPOCHMSI C IOMOLIBI0 LUPKYIS U
JINHENKH.

Uwurare uHpopMaIuio, NpeiCcTaBIeHHYIO B TabIuIlax, Ha Juarpammax, IpeacTaBisiTh
JaHHBIE B BUE TAOJUIl, CTPOUTH JAMArpaMMBbI (CTOIOUKOBEIE (CTOIOYATHIE) U KPYTrOBHIE) TIO
MacCHBaM 3HA4ECHMII.

OnuceiBaTh M MHTEPIPETHPOBATh pPEabHbIE YUCIIOBbIE JaHHbBIE, NPEICTABICHHbIE B
Tabnuuax, Ha AuarpaMMax, rpaukax.

Hcnonws3oBaTh U1s1 ONMCAHUS JAHHBIX CTAaTUCTHUYECKUE XapAKTEPUCTUKHU: CpEIHEE
apudmernyeckoe, MeanaHa, HauOoJIblIee U HaUMEHbIIIee 3HaYCHUs, pa3Max.

Nmets mpencTaBieHne O CaydaitHON M3MEHUYMBOCTH Ha MpUMeEpax IeH, (PU3ndecKux
BEJINYMH, AHTPONOMETPUYECKUX JaHHBIX, HMMETh MPEIACTABICHUE O CTAaTUCTUYECKOU
YCTOWYUBOCTH.

K xonmy oOyuenusi B 8 kiacce oOydaroluiicsl MOJYYUT CIEAYIOIIUE MPEeIMETHBIE
pe3yNbTaThl:

BoipaxkaTh uncia B 9KBUBAJICHTHBIX (opMmax, BeIOupas HauboJiee MOIXOIAIIYIO B
3aBUCHUMOCTH OT KOHKPETHOW CUTYyalluu; CpPaBHUBATb M YIOPSIOYMBATH PALMOHAIbHBIE
YKCIia; BBINOJHATH BBIYMCICHUS C pAlMOHAIBHBIMU YHCIAMH, COYeTas YCTHbIE H
MUCbMEHHBIE MPUEMBI BBIYUCICHHUM, NMPUMEHEHHE KaJbKYyJISATOpa; ONEpPHUpPOBaTh MOHATUEM
KBaJI[paTHOTO KOPHs, MPUMEHSATh €ro B BBIYHCICHHIX; BBINOIHATh MpeoOpa3oBaHUs
BBIPOKEHUH, COJEepXallUX CTENeHU C IeNbIMU TOKa3aTelsiMd U KBaJpaTHbIe KOPHH,
BBITIONTHSATH TOXK/IECTBEHHBIE MPe0Opa30BaHMsl PAllMOHAIBLHBIX BBIPAXKCHHI Ha OCHOBE MPaBUI
¢ anreOpanyecKuMu ApOoOSMHU; peliaTh OCHOBHBIE BHJIbI PAllMOHAIBHBIX YPAaBHEHHUH C OJHON
MEPEeMEHHON; TOHMMATh YypaBHEHUE KaK BAXKHEHIIYI0O MAaTEeMarW4yecKyl MOJeNb s
OMHCAHUS W M3YYEHHUs pa3HOOOpa3HBIX PEAJbHBIX CHTYallMi, pemarb TEKCTOBBIE 3aJauM;
MOHMMAaTh M UCHOJIb30BaTh (PYHKIHMOHAIbHbBIE MOHATHS U S3BIK (TEPMUHBI, CHUMBOJIMYECKUE
0003Ha4YEHNU );CTPOUTH TPaPUKH dIEMEHTAPHBIX (PYHKIMI; UCCIe10BaTh CBOMCTBA YHCIOBBIX
GyHKIMIT Ha OCHOBE U3Y4EHHUs TMOBEIEHUs HUX TrpadukoB; MOHMMATh (YHKIUIO Kak
BaXHEHIIIYI0 MAaTEMaTHUYECKY0 MOJEIb JJIs ONHUCAHUS MPOLECCOB U SIBJICHUN OKPYXaIOIIETo
MHUpPa, TPUMEHATh (PYHKIHMOHAIBHBIA S3bIK Ul ONMHCAHUS M HCCIIEAO0BaHMS 3aBHCHUMOCTEN
MEX]y (PU3MUECKUMU BEIMYMHAMH; YUEHHK HAyYUTCs UCIIOJIb30BaTh MPOCTEHIINE CIIOCOObI
NIPEICTABICHUS M aHajln3a CTAaTUCTUYECKHX [JaHHBIX. YUEHUK  HAaydUTCsl HaXOIUTh
OTHOCHUTEJIBHYIO YacCTOTY.

ITosp30BaThCs A3BIKOM TE€OMETPUHU JUIsSl ONUCAHUS MPEIMETOB OKPYXKAIOIIEro MUpa U
UX B3aMMHOTO pACHOJIOKEHHs; paclo3HaBaTh M H300pakaTb Ha YepTekaXx M PHUCYHKAX
reoMeTprueckue QUrypsl M UX KOH(UIYpalMM; HAXOJUTh 3HAUEHHs [UIMH JIMHEWHBIX



SNEMEHTOB (PUTYp M MX OTHOLIEHHSA, TpaaycHyro Mepy ymioB ot 0° o 180°, mpumenss
OTIpeJIeNIeHUs], CBOMCTBA U NMPHU3HAKH (QUTYp M UX IIEMEHTOB, OTHOIICHHUS (UTyp (paBEHCTBO,
CUMMETpPHUH, IOBOPOT); pelaTh 3aJaud Ha J0Ka3aTeIbCTBO, ONMPAsACh HA H3yYCHHbIE
cBOWicTBa (UTYp M OTHOLICHMH MEXAYy HHUMH U TPUMEHSS H3YYCHHBIE METOJIbI
JI0Ka3aTeabCTB; peEllaTh MpPOCTEHIlINe IUIAHMMETPUYECKHE 337aud B  IPOCTPAHCTBE;
WCII0JIb30BaTh CBOMCTBA IUIOLIAACH M YIVIOB IPU PELIEHUU 337a4 HAa HAXOXKICHHUE JIMHBI
OTpe3Ka, IrpaayCHON Mepbl YyIa; BBIYUCIATH IUIOIAAU TPEYroJIbHUKOB, IPSIMOYTOJIBHUKOB,
napauieIorpaMMOB, TPANCIUiA;® BEIYUCIIATH JJIMHBI JIMHEHHBIX SIEMEHTOB (GUTYp U UX YIJIH,
UCIOJIB3YS dopmynsl momaael Quryp; pemarb 3aJadd  Ha JIOKAa3aTelbCTBO C
UCTOJIb30BaHUEM (OpMYNT TUIOMAACH (GUTyp; pemarbh MPaKTHUYECKUE 3a/ladM, CBS3aHHBIC C
HAX0XKJIEHUEM T'€OMETPUYECKHX BEIUYMH (MCHOJB3YSI MPH HEOOXOIUMOCTH CIIPABOYHUKU U
TEXHUYECKUE CPEJICTBA).

K xoniy oOyueHus B 9 kiacce oOydarolIUiCs MOJYYUT CIEAYIOLIUE MpPEIMETHbIE
PE3YIbTATHL:

BoipaxkaTe uncna B SKBHUBAJIEHTHBIX (hopMax, BbIOMpas HauOoJiee MOIXOASIIYIO B
3aBUCHUMOCTH OT KOHKPETHOH CHUTYyallMH; BBIIOJHATh BBIYMCIEHUS C pallOHaIbHBIMU
YyCcllaMd, codYeTas YCTHble M MHUChbMEHHBbIE MNPUEMBI BBIYHUCICHHM, MpUMEHEHUE
KaJbKYJIATOPA; HCIOJBb30BaTh B XOJE pEIICHUs 3a/ad d3JeMEHTAapHbIe IpeICTaBICHMUS,
CBA3aHHbIE C TNPUOMMKEHHBIMU 3HAYEHUSIMM BEJIHMYMH. pEIIaTh OCHOBHBIE BHU/IBI
palMOHAIBHBIX YPAaBHEHMM C OJHOM NEPEMEHHOM, CHCTEMBI ABYX YPAaBHEHUH C JIByMs
MEpEeMEHHBIMH; TIOHUMAaTh YpaBHEHHWE KaK BaKHEMIyI0 MaTeMaTU4YeCKyl0 MOJAeNb s
ONMHCAaHUsSI M M3Y4YEHUs Pa3sHOOOpa3HBIX pEalbHBIX CUTyallud, pelaTh TEKCTOBBIE 33aJauu
anreOpandeckuM METOJIOM; NMPHUMEHSTh rpaduyeckue NpPeACTaBICHUs U1 HCCIEJOBAHUSA
YPaBHEHHH, UCCICJOBAHMS U PEIICHUS CUCTEM YPaBHEHHUH C JBYMs IIEPEMEHHBIMU. PEIIATh
KBaJ[paTHbIE HEPABEHCTBA C ONOPOH Ha rpauyecKue MpeJCTaBICHUS; NPUMEHATh anmapar
HEPABCHCTB I PEIICHHA 3a7ad W3 pa3InyHbBIX  PA3felioB  Kypca. NOHUMAaThb U
UCIOJb30BaTh  (DYHKIHMOHAIbHBIE TIOHATUS W S3bIK  (TEPMHHBI, CHMBOJIMYECKHE
0003HAYEHMSI);CTPOUTD rpaduKy  3JE€MEHTapHbIX (YHKLUH; HCCIEN0BaTh CBOMCTBA
YUCIIOBBIX (DYHKLMH HA OCHOBE M3y4€HUs MOBEACHUS UX IPaUKOB; MOHUMATh (DYHKIIHIO KaK
BAKHEHIIYI0 MATEMaTUYECKYIO MOJEIb Ul ONIMCAHUA MPOLIECCOB U SBJICHUI OKPYKAIOILETO
MHUpPaA, OIPUMEHATh (DYHKIMOHAIBHBIA S3bIK JJISI ONMMCAHMS M MUCCIENOBAHUS 3aBUCHUMOCTEN
MeXJy GU3NYECKUMU BEJIMYMHAMU. IOHUMATh U MCIIOJIb30BaTh SI3bIK MOCIIEI0BATEIBHOCTEN
(TepMHMHBI, CHUMBOJMYECKHE OO0O3HAYCHMs); TNPUMEHATH  (OPMYNbI,  CBA3aHHbIE C
apu(pMeTHYECKOW M T'eOMETPUUYECKOM mporpeccuelf, M ammapar, c(GpOpMHUpPOBaHHBIA IpU
U3Y4YEHHH [JpPYrMX pa3/eloB Kypca, K PEIICHHIO 3a7ad, B TOM YHUCIE ¢ KOHTEKCTOM W3
peasbHOW JKM3HU. MCIIONb30BaTh MPOCTEHIIME CIIOCOOBI MpPEACTAaBICHUS W aHalIM3a
CTaTUCTUYECKUX JaHHBIX. HAXOJUTh OTHOCUTEIIBHYIO 4YaCTOTY M BEPOSATHOCTH CIy4ailHOrO
COOBITHS. pelaTh KOMOMHATOpHBbIE 3aJaud Ha HAaxOXJAEHUE 4YHciaa OOBEKTOB WU
KOMOMHAIIMHA. NOJB30BaThCA  S3bIKOM ~ TEOMETPUM  JUIi  ONHUCaHWs  MPEIMETOB
OKpYXXAIOIlEr0 MHpa M HUX B3aMMHOTO PpACIOJIOKEHUS; paclio3HaBaTh M M300pa)xkaTb Ha
yepTe’kax M pPUCYHKaX TeoMeTpudeckue GUryppl M UX KOH(UIypaluu; HaAXOAWUTh
3HA4YeHUs JJIMH JIMHEHHBIX SJIEMEHTOB (UIYyp W HMX OTHOILIEHUS, TPaJyCHYIO Mepy YIJIOB
ot 000 mo 180[], mpuMeHsiss onpeeNneHus, CBOWCTBA U MPU3HAKU (UTYp U UX DJIEMEHTOB,
oTHomeHUsT ¢uryp (paBeHCTBO, Moj00UEe, CHUMMETPHH, IOBOPOT, MapajeabHbIN
MIEPEHOC);0NEePUPOBATh C HAYAJIbHBIMU TOHSATUSAMHU TPUTOHOMETPUM U BBIIOJHSTH
SJIEMEHTapHbIE OMNepaly Haja (YHKIMAMHU YIIIOB; pellaTh 3aJaud Ha J0Ka3aTebCTBO,
ONMMpasCh Ha H3y4YCHHBIE CBOWCTBA (PUIYp M OTHOIIEHUH MEXKIy HUMHU M TPUMEHSIS
U3Y4YEHHBIE METOJBI JI0KA3aTEIbCTB; PEIIATh IPOCTEHMIINE IUIAHUMETPUYECKUE 3a/add B
IIPOCTPAHCTBE. UCIOJIb30BaTh CBOWCTBA U3MEPEHUS JJIUH, IJIOLAACH U YIJIOB IPU PELIEHUHU
3a/1a4 Ha HaXO0X/IE€HUE JUIMHBI OKPYKHOCTH, [UIMHBI YT OKPY>KHOCTH; BBIYMCIIATH ILIOLIAAN



KPYTOB U CEKTOPOB; BBIYMCIIATH JUIMHY OKPYKHOCTH, JJIMHY IyTH OKPYKHOCTH; BBIYUCIIATH
JUTMHBl JIMHEHHBIX JJIEMEHTOB (GUIYp HM WX YIJbl, HCHOONB3YS (OPMYIBl  JJIHMHBI
OKPYXHOCTH M JUIMHBI JIyTH OKPYKHOCTH, (hOpMyJIbI Iiomaneii Gpuryp; pemars 3aJadu Ha
JI0Ka3aTeNbCTBO C HCIOJIB30BaHMEM (OPMYN JJIMHBI OKPYXHOCTH U JUIMHBI JIyTH
OKpPYXHOCTH, GopMyN IuIOmazel ¢Guryp; pemarb NpPaKTHUECKUE 3a/aud, CBSI3aHHBIC C
HAXOKJCHHEM T'E€OMETPUYECKUX BEIMYMH (HMCHOJB3yd NpU HEOOXOAMMOCTH CIIPABOYHUKU
U TEXHUYECKUE CPEICTBA); BBIYMUCIATH UIMHY OTpe3Ka IO KOOpAMHATaM €ro KOHIIOB;
BBIYUCIIATh KOOPAMHATBI CEPEIMHBI OTPE3Ka; MCIOJIb30BAaTh KOOPAWMHATHBIM METOX I
M3Y4YEHUS CBOMCTB IPSAMBIX U OKPYKHOCTEM ; ONIEPUPOBATH C BEKTOPAMM: HAXOJUTh CYMMY U
Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX TI€OMETPUYECKH, HAXOOUThb  BEKTOpP,  PaBHBIU
IIPOU3BEICHUIO 3aJaHHOIO BEKTOpa HAa YHCJIO; HAaXOAWUTh Ul BEKTOPOB, 3aJaHHBIX
KOOpJIMHATAMM: JJIMHY BEKTOpa, KOOPAMHATHI CYMMBI M Pa3HOCTU JBYX U 0oJiee BEKTOPOB,
KOOpJIMHATBl MPOU3BEACHUS BEKTOpAa Ha 4YHUCIO, MPUMEHSsT OpU  HE0O0XO0AUMOCTH
COYETATENbHBIM, IIEPEMECTUTEIbHbIN M pacCHpeleIUTENbHBIM  3aKOHBI; BBIYHCIATH
CKAJSIPHOE TIPOM3BEACHUE BEKTOPOB, HAXOJIUTh YroJl MEXAYy BEKTOpaMH, yCTAHABIMBATH
MEPIEHUKYIISIPHOCTD MPSIMBIX.



PABOYAS MTPOI'PAMMA YYEBHOI'O KYPCA <MATEMATHUKA».
5-6 KITACCBbI

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

[IpuoputeTHbIME LIETAMU O0YyUEHHUS] MaTEMAaTUKE B 5—6 Ki1accax sBIISIOTCA:
MPOJIOJKEHHE (POPMHUPOBAHUS OCHOBHBIX MaTEMATUYECKUX MOHATHI (YUCIO, BEJIMYMHA,
reoMeTpudeckas Qurypa), OOECIEeUHBAOIIUX MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTD
MaTeMaTH4eCKOro o0pa3oBaHus 00yJaroIIUXCs;
pa3BUTHE MHTEIUIEKTYAIbHBIX U TBOPUYECKHX CIOCOOHOCTEH 00ydJarommxcs, MO3HaBaTeIbHON
AKTUBHOCTH, HCCIIEOBATEICKUX YMEHUN, HHTEpECca K U3YUYEHUIO MAaTEMaTHKH;

MOJIBEJICHNE OOYYaroUIMXCsl Ha JOCTYIHOM JUI HUX YPOBHE K OCO3HAaHHMIO B3aHMMOCBSI3U
MAaTE€MATHKHU U OKPYKAKOLIEro MUpPA;

(¢bopMupoBaHHE (PYHKIMOHAIBHONW MAaTeMaTHYeCKONW TIpaMOTHOCTH: YMEHHMsI paclo3HaBaTh
MaTeMaTH4eCcKue OOBEKThl B PpEAlbHBIX JKMU3HEHHBIX CUTYallUAX, MPUMEHSATH OCBOEHHbBIE
YMEHUs JUIsl pEeIIEHUs NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/]1a4, HHTEPIIPETUPOBATh MOJyYEHHBIE
pe3ynbTaThl U OLIEHUBATHh UX HA COOTBETCTBUE MPAKTUYECKON CUTYalUN.

OcHOBHBIE JIMHUU COJIEp’KaHUS Kypca MaTeMaTuku B 5—6 Kiaccax — apudmMerndeckas
U TEOMETpUYECKas, KOTOpPbIE pa3BUBAIOTCS IAPAJUIEIBHO, KaXJas B COOTBETCTBUU C
cOOCTBEHHOM JIOTMKOM, O/JIHaKO, HE HE3aBUCHMO OJHAa OT JAPYroi, a B TECHOM KOHTAKTe U
B3auMoOJecTBUU. Takke B Kypce MAareMaTHKH NPOMCXOIUT 3HAKOMCTBO C 3JEMEHTaMHU
anredpsl U OMKUCATEIbHONU CTATUCTUKH.

N3yuenne apudmMeTnueckoro Marepuana HaUMHAETCSl CO CUCTEMATU3alMU U Pa3BUTUS
3HaHUH O HATYypPaJIbHBIX YHUCIAX, IOJYYEHHBIX HA YPOBHE HauyaJIbHOIO OOIIEro 00pa3oBaHuUs.
IIpy >TOM COBEpIIEHCTBOBAHUE BBIUYMCIUTEIBHOW TEXHUKH M (HOPMUPOBAHHE HOBBIX
TEOPETUYECCKUX 3HAHUM COYETAETCS ¢ PA3BUTHEM BBIYHUCIUTEIBHON KYJIbTYPBI, B YaCTHOCTH C
oOydyeHHEeM NpPOCTEHIIMM MpuéMaM TMPUKUIAKKM M OLEHKH pe3ylbTaTOB BBIYMCICHUH.
W3ydyeHne HaTypasbHBIX 4MCENl IPOJOJDKAeTCcd B 6 Kilacce 3HAKOMCTBOM C HadaJIbHBIMHU
MOHATUAMH TEOPHUH JEITUMOCTH.

Hauano m3yueHust 0ObIKHOBEHHBIX U JIECATHUYHBIX ApoOei oTHeceHO K 5 kiaccy. OT1o
NEPBbII 3Tall B OCBOGHUM JApOoOEH, KOoraa MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJESIMH,
NoHATUAMHM TeMbl. IIpu 3TOM paccMoTpeHue OOBIKHOBEHHBIX JpoOei B HOJHOM 00bEME
IPEJIIECTBYET U3YUEHHIO JECATUYHBIX pOOeH, YTO 11e1eco00pa3HO C TOUKU 3PEHUs JOIMKH
U3JI0KEHUsT YMCIOBOM JIMHUM, KOTJa MpaBUja JEUCTBUH C JAECATUUHBIMU JPOOSIMH MOXHO
00OCHOBaTh YK€ H3BECTHBIMU AJITOPUTMaMH BBIIIOJHEHUs JEHCTBUN C OOBIKHOBEHHBIMHU
IpoOsiMu. 3HAKOMCTBO C JECATHUYHBIMU APOOSMH PACIIMPUT BO3MOXKHOCTH ISl IOHUMAaHUs
oOyJaromuMucs NPUKIAJHOrO IPUMEHEHUS HOBOU 3allMCH TP U3YYEHUHU APYIHX IPEAMETOB
U IIpU IPaKTUYECKOM Hcmoib3oBaHuU. K 6 Kiaccy OTHECEH BTOPOH 3Tal B U3Y4EHUH JIpOOei,
r7ie MPOMCXOJUT COBEPILIEHCTBOBAHUE HABBIKOB CPaBHEHUS M IpeoOpa3oBaHus ApoOeil,
OCBOEHHUE HOBBIX BBIYMCIIUTENBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIUNCIICHHUH, B TOM
qucie 3HAYeHUH BBIPAXKEHUH, cojepKaluX M OOBIKHOBEHHbBIE, M JECATHUYHBIE IpOOH,
YCTaHOBJICHHE CBSI3€M MEXIy HUMH, pacCMOTpEHHE NMPUEMOB pelleHus 3a7ad Ha apoOu. B
Hayajie 6 Kjacca MPOMCXOAUT 3HAKOMCTBO C OHSITUEM ITPOLICHTA.

OCOOGEHHOCTBIO U3YUYEHUS MOJIOKUTENBHBIX M OTPULIATENIBHBIX YHCEIT SIBJISETCS TO, UTO
OHM TaKXe€ MOTYT PacCMaTpUBaThCS B HECKOJIBKO 3TamnoB. B 6 kiacce B Hayalle U3ydyeHUs
TeMmbl «IloJ0XKUTENBHBIE U OTPULIATENBHBIE YUCIIa» BblAesAeTCs oareMa «Llensie uncnay», B
pamMKax KOTOpPOM 3HAaKOMCTBO C OTPHULATENbHBIMH YHCIAMM U JACUCTBUSMH C
MIOJIOKUTEIBHBIMA U OTPULIATEIBHBIMU YHMCIIAMU ITPOUCXOJUT HAa OCHOBE COAEPKATEIBLHOTO
M0JIX0a. DTO MO3BOJISIET HAa JOCTYITHOM YPOBHE MO3HAKOMUTH OOYUYAIOIIMXCS MPAKTHYECKU
CO BCEMH OCHOBHBIMM TOHATUSMU TEMBI, B TOM YHCJIE€ M C MpaBWIAMHU 3HAKOB IpHU



BBITMIOJTHEHUHN apU(METHUYECKUX JACHCTBHMA. M3yueHue paruoHANbHBIX YHCEI Ha 3TOM HE
3aKOHYMTCS, a OyZIeT MPOIOIHKEHO B Kypce anredpsl 7 Kiacca.

IIpu oOyueHMM pEIICHHI0 TEKCTOBBIX 3amad B S5—6 Kiaccax HCHOJIb3YIOTCS
apupmernueckre npuéMbl petieHus. [Ipu oTpabOTKe BBHIYHMCIMTENBHBIX HABBIKOB B 5—6
KJlaccax paccMaTpHUBAIOTCS TEKCTOBBIE 3a/1auM CIIEIYIOIIUX BUJIOB: 3aJjaul Ha JBUKEHHE, Ha
4acTH, HAa MOKYIKH, Ha pabOTy M IPOU3BOJUTENILHOCTb, HA MPOLEHTHI, HA OTHOIICHUS U
nponopuun. OOydarommecss 3HAKOMATCS C TpuéMaMH  pelieHus 3agad  mnepebopom
BO3MOJKHBIX BapHaHTOB, ydaTcs paboTarh ¢ umH(OpMalmei, npeacTaBiIeHHOW B (opme
TaOJIHI] WITH JHarpaMM.

B mnporpamme yueOHOTO Kypca «MaremaTHKa» MperycMOTPEHO (OPMHPOBAHUE
MPOMEJAEBTUUECKUX aNreOpanyecKux npeacraBieHuil. bykBa kak cMMBOJI HEKOTOPOTO 4ucia
B 3aBUCHUMOCTH OT MAaT€MaTH4YeCKOro KOHTEKCTa BBOAMTCA MNOCTeNeHHO. bykBeHHas
CHUMBOJIMKA HIMPOKO MCIIOJIB3YETCSl TMpPEXJIe BCEro Ui 3alucu OOIMMX YTBEPXKICHUH U
MpeIoKEeHUH, GOPMYI B YaCTHOCTH Il BBIYMCIIEHUS] TEOMETPUYECKUX BEIUUNH, B KAUECTBE
«3aMECTUTENS» YHUCIIa.

B nporpamme yue6HOro Kypca «MaTemaTukay MpeICTaBiI€Ha HArjsaHas T€OMeTpus,
HampaBJIeHHass Ha pa3BUTHE OOpPA3HOTO MBIIICHHS, MPOCTPAHCTBEHHOIO BOOOpa)KeHMUs,
M300pa3uTENbHBIX yMEHUN. OTO BaXHBIH JTall B M3YYEHUU TE€OMETPHH, KOTOPBII
OCYILIECTBIISIETCSI HAa HArJIJHO-NPAKTUYECKOM YPOBHE, OMHPAETCs Ha HarsgHO-0Opa3zHoe
MbIIIIJIEHHE oOy4aronuxcs. bonbiias poib OTBOJUTCS MPAKTHUYECKON JEATEIbHOCTH, OMBITY,
9KCIEPUMEHTY, MojenupoBaHuio. OOydaromyecss 3HAKOMATCA C TEeOMETPUYECKUMU
¢dburypamMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHIINMH KOH(MUTYpalUsIMHU, ydaTcs
n300pakaTh MX HAa HEIMHOBAHHOW W KJIETYaTOW Oymare, pacCMaTpHBAIOT MX MPOCTEHUINNE
cBoiicTBa. B mpomecce wu3ydeHUs HaArISAHOM TE€OMETPUU  3HAHMS, TMOJTYYEHHbIE
0o0yJaroImMMHUCss Ha YPOBHE HAdaJgbHOTO o0O0Iero oOpa3oBaHMs, CHUCTEMATU3UPYIOTCA |
paciupsIoTCs.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIVIAHE

CornacHo y4eOHOMY IUTaHY B 5—6 KJlaccaX HM3y4aeTcsi MHTETPHUPOBAHHBIA TPEAMET
«MareMaTukay, KOTOPbIi BKIIIOYaeT apu(pMETHICCKHII MaTepHall ¥ HATJISAHYIO T€OMETPHIO,
a TakkKe MPOINEJACBTUYCCKAE CBEICHHS W3 aiureOpbl, JJIEMEHTH JIOTHKH W Hadaia
OIHCATENILHON CTaTHCTUKH.

Ha u3yuyenne yueOHOTO Kypca «Matemarukay otBoautcs 340 yacos: B 5 kiacce — 170
yacoB (5 yacoB B Hezielnto), B 6 kiacce — 170 gyacoB (5 yacoB B HEZCIIO).

COLEPXKXAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)

5 kaace

HarypajibHble 4ncjia ¥ HYJIb

HarypanbHoe uucno. Psa Hatypaneubix uncen. Yucno 0. M3o0paskeHne HaTypaltbHBIX
qrcell TOUKaMH Ha KOOPAMHATHOU (YHCIOBOM) MPSIMOH.

[To3uumonHas cucrema cuucieHus. PuMckas Hymepanus Kak npuMep HENMO3UIIMOHHOMN
CUCTEMBI CUMCIIeHUs. [lecaTuuHas cucremMa CUUCIEHU.

CpaBHeHHE HATYpalbHBIX YHCET, CPAaBHEHHE HATypalbHBIX uncen ¢ HynéM. CrocoObl
cpaBHeHUs. OKpYTJIEHUE HATYPAJbHBIX YHCET.

CnoxeHue HaTypajdbHBIX YHCEJ, CBOMCTBO HYJIS MPU CIOKEHUWU. Bpluntanue Kak
neiicTBre, OoOpaTHOE CIIOKEHHI0. YMHOXXEHUE HATypallbHbIX YHCEJ, CBOWCTBA HYNIS U
€IMHULIBI TIPU YMHOXKeHUU. [leneHue kak jeiicTBue, oOpaTHOe YMHOKEHHI0. KOMIOHEHTHI
NeUCTBUM, CBsI3b MeXAy HuUMHU. [IpoBepka pesynpraTta apupMeTHYECKOTO IEHCTBUS.
[lepemecTuTeNnbHOE H COYETATEILHOE CBOWMCTBA (3aKOHBI) CIIOKECHHS U YMHOXCHHS,
pacnpeienuTeabHOE CBOMCTBO (3aKOH) YMHOKEHUSI.



Hcnons3oBanue OykB ist 0003HaUEHHSI HEU3BECTHOTO KOMITIOHEHTA M 3alTUCH CBOMCTB
apupMeTHUYECKUX JCHUCTBUIA.

Jlenutenu M KpaTHbIE 4YMCIA, Pa3jioKeHME Ha MHOXuTenu. IIpocTtbie M cocTaBHbIE
yucina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocTaTKOM.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM. 3alliCh YMCiIa B BUJE CYMMBI pa3psaHBIX
CJIaraeMblX.

UucnoBoe BbIpakeHUE. BpluncieHne 3HAYEHWHM YHUCIOBBIX BBIPAKECHUN, IOPSIOK
BBINIOJIHEHUST JAelcTBUN. lcnonbp3oBaHuMe Mpu BBIUKUCICHUSIX IEPEMECTUTEIBHOIO U
COUETATEIbHOTO CBOMCTB (3aKOHOB) CIIO)KEHHUS W YMHOXKEHHUS, paclpeaeIuTeNIbHOTO
CBOMCTBA YMHOKCHHSL.

JApoou

[IpencraBinenne o aApobu Kak crmocoOe 3amucu 4acTu BedHYUHBL. OOBIKHOBEHHBIC
npo6u. I[lpaBunbHble U HempaBuwibHble JpoOu. CMmemanHass [poOb, MNpeAcTaBlIeHUE
CMEIIaHHON ApoOM B BUJIE HEMPAaBUIBHOW JpOOM M BBIJIEJIECHHUE LEIOMW YacTH 4Yuciaa M3
HenpaBWIbHON Jpobu. M3o00paxenue apodel ToukaMu Ha 4HUCIOBOH mpsiMoid. OCHOBHOE
cBoiictBo npoOu. Cokpamenue napo6eil. IlpuBenenue apodu K HOBOMY 3HaAMEHATEIIO.
CpaBHeHue 1poOeid.

CrnosxeHue U BbIYMTaHHE Apo0eil. YMHOXKEHUE U AeneHue Apooeid, B3auMHO oOpaTHbIe
npobu. HaxoxaeHre 4acTu 1enoro U 1eoro 1o ero YacTH.

Hecstnunast  3amuchk apoOeit. [lpencraBnenue nmecatuuHod Apodu B BUIE
0ObIKHOBEHHOU. MM300paskeHne necATUYHBIX ApoOel ToukaMM Ha YHCIOBOW MPSMOIL.
CpaBHEHHE IECATHYHBIX IPOOEH.

Apugpmernueckue AEHCTBUS C JECATUYHBIMH JApoOsMH. OKpyrieHHe IeCATUYHBIX
poOei.

Pemienue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3a7au apudMeTHUecKuM criocoOoM. PenieHne goruyeckux 3anau.
Pemenne 3amau mepebOpoM Bcex BO3MOXKHBIX BapHaHTOB. lcrosib30BaHME Mpu pelieHUn
3aja4 TaOJIULl U CXEM.

Pemenne 3ajgau, conxeprkaliMx 3aBUCHUMOCTH, CBSI3bIBAIOLIME BEJIWYMHBI: CKOPOCTH,
BpeMsl, pacCTOSIHME, LIeHa, KOJIMYECTBO, CTOMMOCTb. EMUHMIIBI U3MepeHus: Macchl, 00bEMa,
LIEHBl, PACCTOSHUS, BPeMEHHU, CKOpocTU. CBsA3b MEXIY €JUHMLIAMU W3MEPEHUs KakIOoH
BEJIUYUHBI.

Perienne oCHOBHBIX 33124 Ha APOOH.

[IpencraBineHue AaHHBIX B BUJIE TAOJIUL, CTOJOYATHIX UArPaMM.

Harasnasi reomerpust

Harnsanele npencraBineHust o Gurypax Ha INIOCKOCTH: TOYKA, MpsAMasi, OTPE3OK, JIyd,
yroJi, JIOMaHasi, MHOIOYTOJIbBHHK, OKPY)KHOCTb, Kpyr. Yroia. IIpsmoi, ocTpelii, Tymoi u
Pa3BEPHYTBIN YIJIbI.

JUinHa oOTpe3ka, METpPUYECKHME €IWHULBl JUIMHBL. J[nMHa J0MaHOW, NepuMeTp
MHOTOYIOJIbHUKA. M3MepeHne 1 NoCTpOeHNE YIIoB ¢ IOMOIIBIO TPAaHCIIOPTHPA.

Harnsanuele mpencraBieHuss o (urypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBAJpaT, TPEYTOJILHUK, O PaBEHCTBE (QUTYP.

N306paxxenue Guryp, B ToM ymciie Ha kiaeTyaroit Oymare. [Toctpoenue koHpuryparmii
U3 YacTe mpsMoil, OKpYXKHOCTH Ha HEJITMHOBAaHHOM M KjeTyaroil Oymare. Vcnonb3zoBaHue
CBOJCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJpaTa.

[Tnomans NpsIMOYrOJIbHUKa U MHOTOYT OJIbHUKOB, COCTaBJIEHHBIX u3
NPSIMOYTOJIbHUKOB, B TOM 4Hcile (GuUryp, n3o0pak€HHbIX Ha kieTdaTtoid Oymare. EaunHuimst
M3MEpEHUs TUIOIATH.

Harnsanele mnpeacTaBieHuss O TPOCTPAHCTBEHHBIX (Urypax: MpsIMOYrOJbHBIN
napajienenunes, Ky0, MHOrorpaHHukd. M3o0paxkeHne MNpOCTEHIIMX MHOTOIPAaHHHUKOB.



Pa3éprku kyba um mapamenenumnena. Cos3naHue MoJeneid MHOTOTPAHHUKOB (M3 Oymarw,
IIPOBOJIOKH, IUIACTUIIMHA U APYTUX MAaTEPUAIIOB).
O0BEM MPAMOYToIBFHOTO Napaenenunena, kyoa. Enquaniier namMepenuns oobéma.

6 x1acc

HarypajbHble yuciaa

Apupmernueckie AEUCTBUS ¢ MHOTO3HAYHBIMH HATypaJbHBIMH YMCIaMU. YWCIOBBIC
BBIPAKEHUS, OPSAAOK JCHCTBUI, UCTIOIb30BaHUE CKOOOK. Vcronb30BaHNe PU BBIUYUCIICHUSAX
[IEPEMECTUTEIBHOIO U COYETATEJIbHOIO  CBOWCTB  CJOXKEHUS U YMHOXEHUS,
pacnpeenuTeNbHOro CBOMCTBA YMHOKEHU. OKpyIiieHue HaTypajabHbIX YHCEl.

Jlenutenu U KpaTHbIE YHMCIIA, HaWOOJBIINNA OOMIUN JENUTENhb U HauMEHbIee olIee
KpaTHoe. JlenuMocTh CyMMBbI M pOoU3BeeHUs. [leneHne ¢ OCTaTKOM.

JApoou

OObIKHOBEHHAs Ap0oOb, OCHOBHOE CBOMCTBO po0u, cokpalieHue apoodeit. CpaBHeHHE U
yrnopsijounBanue Apooei. Perenne 3a1a4 Ha HAX0K/IEHUE YaCTH OT LIEJIOTO U IIeJIOTO IO €ro
yacTu. J[poOHOE umciio Kak pe3ynbrar neneHus. [IpencraBienue aecsaTHYHON ApoOU B BUEC
OOBIKHOBEHHOM JpOOM W BO3MOXHOCTHh TPEACTABJICHHUS OOBIKHOBEHHOW IpoOW B BHJEC
necsitTuyHOM. JlecaTuynblie ApoOu U MeTpuyeckas cucreMa mep. ApupmeTnueckue AeiCTBUS
Y YHMCIIOBBIE BBIPAXKEHHS ¢ OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSMHU.

OtHomenue. JleneHue B JaHHOM OTHouleHuWH. MacmTab, nponopius. [Ipumenenue
MIPONOPLUI ITPU PEIIEHNN 3a/1a4.

[lonarne mnponeHTa. BpluncineHue mnpoueHTa OT BEIUYMHBI W BEJIWYUHBI MO €€
MpoLEHTY. BoIpaskeHue MpoLeHTOB JeCSITUYHBIMU po0simMu. Pemienue 3aiad Ha TMPOIEHTHI.
BrIpaxkeHue OTHOLIEHUS BEJINYUH B ITPOLICHTAX.

IHonoxuTEIbHBIE M OTPULIATEIbHBIC YHCJIA

[lonoxwureneHple W oTpunaTenbHble uuchaa. l[lenple uwcima. Moayne  uwmcia,
reoMeTpuueckas MHTEeprpeTanus MoAymisl uucna. M3o0paxeHue yucesn Ha KOOPIUHATHOU
npssMoi. UwucnoBeie mpoMexyTku. CpaBHEeHHE uHcesl. ApudMETHYECKHE JCUCTBUS C
MIOJIOKUTEIBbHBIMU U OTPULATEIbHBIMUA YHCIAMHU.

[IpssMoyronpHass cucremMa KOOpAMHAT Ha IUIOCKOCTU. KoopauHatel TOYKM Ha
IJIOCKOCTH, abcuucca W opauHata. Iloctpoenune Towek M uryp Ha KOOpPAMHATHOU
IIJIOCKOCTH.

bykBeHHbIE BbIpa:KeHU

[Ipumenenne OykKB [UIsi 3allUCH MaTEMaTHYECKHX BBIPAKEHUH U TMPEASIOKEHUH.
CpoiicTBa apupMeTHUECKUX IeHCTBHUI. ByKBEHHBIE BBIPAKCHHS U YHCIOBBIE MOJCTAHOBKH.
bykBeHHbIE paBEHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMIOHEHTa. Dopmynbl, (OpMyIbl
NepuMeTpa M IJIOaau MPsMOYToIbHHUKA, KBaJpaTa, 00béMa napajuiesienuneaa u Kyoa.

Penrenune TeKCcTOBBIX 32124

Pemienne TeKkCTOBBIX 3a7a4y apudMeTHuecKuM criocoOoM. PerieHne goruyeckux 3ajad.
Pemienue 3a1a4 nepeGopoM BceX BO3MOXKHBIX BapUAHTOB.

Pemenune 3amad, colepkammx 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIWYMHBI: CKOPOCTb,
BpeMsl, PAacCTOsSHUE, II€HA, KOJUYECTBO, CTOMMOCTb, HMPOU3BOJIUTEIBHOCTb, BpeMs, 00bEM
paboTbl. EAMHUIBI M3MEpEeHHs: MacChl, CTOUMOCTH, PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBS3b
MEXAY €IMHULIAMU U3MEPEHUSI Ka)KI0OM BETMYHHBI.

Pemenune 3amad, CBA3aHHBIX C OTHOLIEHUEM, IPONOPLHMOHAIBHOCTBIO BEJIUYHH,
MPOIIEHTaMU; pellIeHue OCHOBHBIX 3aJ1ad Ha JIpOOU U MPOLIEHTHI.

OreHka U MPUKHUJKA, OKpyTileHHe pe3ynbTara. CocTaBieHHe OYKBEHHBIX BBIPa)KEHHM
I10 YCJIOBUIO 3a/1a4H.

[IpencraBieHne AaHHBIX C MOMOLIbIO TaOuuI U auarpamMm. CrosnlyaTbie AUarpaMMBbl:
YTEHHE U NIocTpoeHue. UTeHne KpyroBeIX AUarpaMMm.



Harnsanas reomerpust

Harnsaneie npencraBnenust o Gurypax Ha INIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK, JIyd,
yTroJl, JOMaHasi, MHOIOyTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOe pacnosiokeHue JByX NpSIMBIX Ha IJIOCKOCTH, NapauleibHBIE IPSMBIE,
NepIEeHIUKYIIIpHbIE NpsiMble. 3MepeHre pacCTOsIHUM: MEX]ly IBYMSI TOUKaMH, OT TOUYKHU JI0
MPSIMOM, JJIMHA MapUIpyTa Ha KBaJIpaTHOMN CETKE.

W3mepenue u nocTpoeHUe YIiioB C MOMOIIBIO TpaHCHOPTUpPA. Buabl TpeyroiabHUKOB:
OCTPOYTOJIbHBIN, NPSIMOYTOJIbHBIM, TYHNOYTOJbHBIN, paBHOOEIPEHHBINH, PaBHOCTOPOHHHM.
UeTbIpEXYroJbHUK,  HPUMEpPbl  YETHIPEXYrOJILHUKOB.  IIpsiMOyronbHMK,  KBajapart:
WCIIOJIb30BAHME CBOWCTB CTOPOH, YIJIOB, quaronaiei. Mzo0paxeHne reoMeTpudeckux Guryp
Ha HEJIMHOBAaHHOW Oymare ¢ MHCIOJb30BAHMEM IUPKYIs, JIMHEMKH, YroJbHUKA,
Tpa"cnoptupa. [loctpoenus Ha kieryaroi Oymare.

[lepumerp MHoroyrosbHuka. lloHsTue miomanu QUrypel, €IWHULBI W3MEPEHUS
wiomaau. [pubnmxénHoe n3MepeHue mwiomany GUryp, B TOM 4uCie Ha KBaJpaTHOM CETKe.
[TpubnmxkEHHOE N3MEPEHNE UTMHBI OKPYXHOCTH, TUIOIIAIU KpyTa.

CuMMeTpus: IIeHTpalbHasl, OCeBasi U 3epKajibHasi CAMMETPUH.

[TocTpoeHre cuMMETPUUYHBIX QUTYP.

Harnsanuele mpencrtaBieHus O MPOCTPAHCTBEHHBIX (UIypax: Mapajliesenure], Kyo,
npu3Ma, NMupamMuaa, KOHyC, IWIMHApP, Imap U cdepa. M3o0pakeHne NpoCTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAaHHUKOB, HMIMHApPa M KoHyca. Co3maHue mojenen
MIPOCTPAHCTBEHHBIX (Uryp (13 Oymaru, MpoBOJIOKH, IJIACTUIIMHA U IPYTUX MaTepUaoB).

[Tonatue o00bEma, emuHHIBI U3MepeHHs o00BbEMa. OO0BEM  IPSIMOYTOJBHOTO
napajuiesenumnesna, Kyoa.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KVIACC

Ne ;I;:;Belﬁ(}::l;a::; Koauyecrso 1acon duexkTpoHHbIe (¢ poBbIE)

n/n NporpaMmel Bcero KonTtpoabnbie padorsl | [IpakTuyeckue padorsl o0pasoBaTe/IbHbIE pecypChbl
HarypanpHbie uncia.

1 JewicTBus C 43 4 bubnuotexa [JOK
HATYpaJTbHBIMH https://m.edsoo.ru/7f4131ce
YUCIIAMH
Harnsannas

bu6moreka [IOK

2 reoMeTpHs. JIHuK 12 ! 2 https://m.edsoo.ru/7f4131ce
Ha TJIOCKOCTH

3 OOBIKHOBEHHBIE 47 3 bubnuotexa [JOK
napoou https://m.edsoo.ru/7f4131ce

4 ?eir;;:f o 10 1 1 bubmorexa HOK

pHA. https://m.edsoo.ru/7f4131ce
MHOTroyrojabHUKH
bu6mmoreka [IOK

> Jlecarnampie 1podu 38 2 https://m.edsoo.ru/7f4131ce
Harnsannas

6 reometrpus. Tena u 10 0 1 bubnuoreka [JOK
burypsi B https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE

7 [ToBTOpEHUE U 10 1 bubnuoreka [JOK
000011IeHNE https://m.edsoo.ru/7f4131ce

OBUIEE KOJIMYECTBO 170 12 4

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

KoaudecTBo 4acoB

Ne HaumenoBanue JuexkTponHble (MU poBbIE)
n/m | pa3aejioB M TeM Bcero KoHTpo/LHbIe IpaxTideckne o0pa3oBaTe/ibHbIE pecypchl
nporpaMmb padoThI padoThI
bu6mmoreka [{OK
! Harypanbhere wncia 30 2 https://m.edso0.ru/7f414736
2 Harnsanas reomerpusi. 7 1 bubnuoreka [IOK
[TpsiMble HA TIOCKOCTH https://m.edsoo.ru/7f414736
bu6morteka [IOK
3 Jlpotu 32 2 ! https://m.edsoo.ru/7f414736
4 Harnsanas reomerpusi. 5 1 bubnuoreka [JOK
CummeTpust https://m.edsoo.ru/7f414736
bu6moreka [IOK
> Beipacenmst ¢ Oyxzamn 0 2 https://m.edsoo.ru/7f414736
6 Harnsannas reomerpusi. 14 1 1 bu6moreka [IOK
durypsl Ha MIOCKOCTH https://m.edsoo.ru/7f414736
7 [lonoxxurenpHbiC U 40 1 bu6mmoreka [IOK
OTPHIIATEIILHBIC YHCIIA https://m.edso0.ru/7f414736
8 [IpencraBnenue 6 1 bu6moreka [IOK
JTAHHBIX https://m.edsoo.ru/7f414736
. Iq{)arnﬂz[Haﬂ TCOMETPHSL. . . . Bubnmorexa [IOK
HIYPBL B https://m.edsoo.ru/7f414736
MIPOCTPAHCTBE
10 H6O B6T Opz/lﬂe’ 20 1 bubmuoreka [JOK
ODODIHCHHE, https://m.edsoo.ru/7f414736
CHUCTEeMaTHU3aIus
OBIIEE KOJIMYECTBO 170 11 5
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

PABOYAS MTPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA». 7-9 KJIACCbI
HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Henpto wu3yueHus Kypca MaTeMarthuke B 7-9 Kkiaccax SBISETCS pa3BUTHE
BBIYUCJIINTCIIbHBIX yMeHI/IfI A0 YPOBH:, IMO3BOJIAKOLICTIO YBCPCHHO MCIIOJIb30BAaTh HX IIPHU
peICHHUU 3aJa4 MAaTCMAaTUKHM M CMCKHBIX IMPEAMCTOB, YCBOCHHC allllapara ypaBHeHI/If/'I u
HEpPABEHCTB KaK OCHOBHOIO CpEICTBA MAaTeMAaTUYECKOTO MOJEIMpPOBAHMS  3a7ad,
OCYILIECTBJICHUE (PYHKIMOHAIbHOW NOJArOTOBKM IIKOJBbHUKOB. Kypc xapakrepusyercs
IIOBBIIIICHUEM TCOPCTUUCCKOT'O YPOBHA 06yqu1/151, IIOCTCIICHHBIM YCUIIMEM pom
TEOPETUYECKUX O0000IIEHNI M JeAYKTUBHBIX 3akitoueHud. IlpuxiagHas HanpaBiIeHHOCTb
PACKPBIBACT BO3MOXKXHOCTDE U3YyUaTh U PCIIATh IMPAKTUUCCKUC 3a/1a4H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha m3ydenue yueOHOTO Kypca «Anredpa» orBoaurcsi 306 waco: B 7 kiacce — 102
yaca (3 Jaca B Henenmto), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 kiacce — 102 gaca (3
gaca B HEJIEINIO).

COILEPKXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYYEHMUA)

7 KJIIACC

Yucna v BeIYUCIEHUS

JpoOn OOBIKHOBEHHBIE M JCCATUYHBIC, TIEPEX0] OT OAHOW (HOPMBI 3amucH Apodeit K
npyroi. IloHATHEe panMOHANBHOIO YHWCNA, 3allACh, CpPAaBHEHHWE, YHNOPAIOYHMBAHUE
palMOHaNBHBIX Yncell. ApudMeTnueckue ASHCTBUSA C palMOHAIBHBIMU 4yuciIaMH. Pemienue
3aJa4 U3 peanbHOM MPAKTUKU HA YacTH, Ha JpoOu.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM: ONpeNieNIeHue, IpeoOpa3oBaHne BbIPAKEHUH Ha
OCHOBE OIpeIeNIeHHs], 3aMCh 00JIbIIMX Yncel. [IpoLeHTsl, 3an1uch NPOLEHTOB B BHUJIE ApoOU
U Apo0u B BHUJAE HPOLEHTOB. TpHU OCHOBHBIE 3a/a4d HA MPOILEHTHI, PEUICHHE 3ajady M3
peaIbHOM IPAKTHKHU.

[IpumeHeHNEe TNPU3HAKOB JEIMMOCTH, Pa3jOkKEHUE HA MHOXHUTEIU HaTypalbHBIX
qucel.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE MIpsIMast U 0OpaTHask IPONOPLUOHATBHOCTH.

AnreOpandeckue BbIpaXKeHUs

IlepemeHHbIE, YUCIOBOE 3HAUYEHUE BBIPAXKEHUS C IIEpEMEHHON. [lomycTuMble 3HaYEHUS
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTH MEXAYy BeIUYMHAMH B BUAE (OPMYIIbI.
Beruucnenus no ¢opmynam. I[IpeoOpazoBaHne OyKBEHHBIX BBIPAKEHHH, TOXKJIECTBEHHO
paBHbIE BBIpaXKEHHUs, IPaBUiIa IpeoOpa3oBaHUsl CyMM M IPOU3BEIEHHM, paBuila pacKpbITUs
CKOOOK M MPUBEJEHUS MOJJOOHBIX ClIaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnownensl u MHorouwieHol. CreneHp MHorouneHa. CIl0)KeHHE, BBIYMTAHUE,
YMHOKEHUE MHOTOWICHOB. DOpMysbl COKPAIIEHHOTO YMHOXXEHMS: KBaJpaT CYMMBI H
kBagpar pasHocTH. dDopMyna pa3HOCTH KBaapaToB. Pa3nokeHME MHOIOYIEHOB Ha
MHOKHUTEIH.

YpaBHEHMS U HEPAaBEHCTBA

VYpaBHeHHe, KOpPEHb  ypaBHEHHUs, NpaBWwiIa  NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCHJIBHOCTb YPABHEHHUH.

JInneliHOE ypaBHEHHE C OJHOU NEPEMEHHOM, YHUCIIO KOPHEH JIMHEMHOIO YpaBHEHUS,
pelieHne JIUHENHbIX ypaBHeHuH. CocTaBiieHHE YpaBHEHMI 10 YCIOBHIO 3ajayd. PemieHue
TEKCTOBBIX 3ajjau C TIOMOIIIbIO YPAaBHEHUH.



JIuneiiHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMH U ero rpaduk. Cucrema IByX JTMHEWHBIX
ypaBHEHUH C ByMsl NIepeMeHHBbIMU. Pemienue cucrteM ypaBHEHUH COCOOOM MOACTAHOBKH.
IIpuMeps! penieHust TEKCTOBBIX 3a4a4 ¢ IOMOILBIO CUCTEM YPaBHEHUM.

OyHKIMU

Koopaunara Toukn Ha npsamou. Hucinosele NpomexyTku. PaccrosHue Mexay AByms
TOYKaMH KOOPAUHATHOW MPSAMOU.

[IpsimoyronpHast cucrema koopauHat, ocu Ox u Oy. AGcumcca U OpJHATA TOYKH Ha
KOOpAMHATHOH miockocTH. [Ipumeps! rpadukos, 3ananHbix Gopmynamu. Urenue rpadukon
peanbHbIX 3aBuUcHMOcTed. [lomstue ¢ynkumu. I'padux ¢ynkumu. CBoiicTBa (QYHKIHIA.
Jluneiinas ¢ynkuums, e€ rpaduk. I'paduk ¢ynkumm y = [x|. ['paduueckoe pemienue
JIMHEWHBIX YPAaBHEHUM U CUCTEM JIMHENHBIX YPAaBHEHUI.

8 KITACC

Yucna 1 BEIYUCICHUS

KBanpartueiii kopenb u3 uucina. [lonstue 00 uppanroHaabHOM yucie. JlecsTu4HbIe
MPUOJIMKEHUST UppalMOHATBHBIX unces. CBOMCTBAa apu(METHUECKUX KBaJIpaTHBIX KOpHEH U
WX TPUMEHEHHE K TMPeoOpa3OBaHUI0 YHCIOBBIX BBIPAKCHHH W BBIYMCICHUSM.
JlelicTBUTENbHBIC YHCIIA.

CreneHsb c 1enbIM MoKaszaTesnem 1 €€ cBoiicTtBa. CTaHgapTHas 3allUCh YHCIA.

AnrebpandecKkue BbIpaKeHHs

KBanpatselii TpEXwieH, pa3ioKeHHe KBaIpaTHOTO TPEXUIeHa Ha MHOKUTEIH.

AnrebOpandeckas apo0Ob. OCHOBHOE CBOWCTBO anreOpamdeckoit npodbu. CroxkeHwue,
BBIYMTAHUE, YMHOXKEHUE, JielieHne anredpandeckux apoOeil. PannoHanbHble BBIpaKEHUS U
WX TIpeoOpa3oBaHueE.

YpaBHEHUS 1 HEPABEHCTBA

Ksagparnoe ypaBHeHue, popmysna KopHel KBaapaTHOTO ypaBHeHwus. Teopema Buera.
Pemenne ypaBHEHM, CBOISAIIMXCA K JMHEWHBIM M KBaApaTHBIM. l[Ipocteiimue mpoOHO-
palroOHaIbHbIE YPABHEHUS.

I'padmyeckas uHTEepIpeTalus ypaBHEHUN C ABYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH € ABYMs NepeMEeHHbIMU. [Ipumepsl pelieHnss CUCTEM HEJMHEWHBIX YPABHEHUN C
JBYMSI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3aj1au anredpandeckium crocoooMm.

UucnoBble HEpaBEHCTBA U HMX CBoMcTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHEIHbIE HEpPABEHCTBA C OJHOW MepeMeHHO. CHucTembl
JINTHEWHBIX HEPABEHCTB C OJIHOM NTEPEMEHHOM.

OyHKIMU

[Tonstne ¢ynkuuu. OOnacTe ompefeneHUuss U MHOXKECTBO 3HAYCHUN (QYHKIUU.
CrniocoOsl 3a1anus (QYHKITHI.

I'paduk ¢ynkumn. Urenue cBoiictB ¢yHkiuu no e€ rpaduxy. [Ipumepsr rpadukon
(GYHKIHHA, OTpaXKaroINX peaabHbIe MTPOIECCHI.

OYHKIMH, OMHUCHIBAIOIINE IPIMYIO U 00paTHYIO MPONOPIIMOHATIFHBIE 3aBHCUMOCTH, UX
rpapuxn. Oyrkupd y = x2, y = x3, y = VX, y=[x|. ['padudaeckoe peureHue ypaBHeHuH u
CUCTEM ypaBHEHHMII.

9 KJIACC

Yuciaa v BbIYMCTIEHUS

PanponanbHple 4mWCcla, WppalMoOHATbHBIE YHCIA, KOHEUHble W OeCKOHEYHBIE
JecsITUYHbIe ApoOu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTENbHBIE 4YHCIA KaK
OEeCKOHEUYHBbIE JecATUYHBbIe JApoOu. B3aWMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEHCTBUTEIIBLHBIX YUCET U KOOPAUHATHOMN MPSIMOA.



CpaBHeHHUE NIEHCTBUTENBHBIX YUCEN, apU(PMETUUECKUE ICHCTBUSA C JICHCTBUTEIbHBIMH
YHCIIaMU.

PazMepsl 00BEKTOB OKPYKAIOIIET0 MHUPA, UIUTEIHLHOCTH MPOLIECCOB B OKPY)KAIOLIEM
MHUDE.

[TpubnmxEéHHoe 3HaUCHHE BEIUYMHBI, TOYHOCTH MpHOMKeHHs. OKpPYIrieHHE YHCE.
[Ipuknaka v OLleHKa Pe3yabTaTOB BBIYUCICHUN.

YpaBHeHusi 1 HepaBeHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOJAIIUXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Pemienue ypaBHEHHH, CBOAALIMXCA K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumeps! penieHus ypaBHEHUN TPETbEH M 4ETBEPTOM CTEIECHEU
Pa3IoKEHUEM Ha MHOYKUTEIIH.

Pemienne  npoOHO-pallMOHANIBHBIX  ypaBHEHUN. PemieHne  TEKCTOBBIX — 3adad
anreOpandeckuM METOJIOM.

VYpaBHeHHEe ¢ IByMs NEpEMEHHBIMU U ero rpaduk. Pemenue cuctem AByX JTMHEHHBIX
yYpaBHEHUH C ABYMs IEpeMEHHBbIMH. PerieHue cucreM JByX ypaBHEHHIl, OJIHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoil crenenu. ['paduueckas nHTEpIIpeTalysi CUCTEMbl YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 33724 aNTreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nuHEMHBIX HEPABEHCTB C OJHOM IepeMEeHHOU. Pemenne cucreM JIMHEWHBIX
HEpaBEeHCTB ¢ OAHOMN nepemeHHON. KBaspaTHble HepaBeHCTBa. ['paduueckasi HHTEpIIpeTalus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

D yHKUUHA

Ksagparnunas ¢ynknus, e€ rpaduk u cBoiictBa. [lapabosa, KoopIWHATH BEPIIUHBI
mapaboJibl, 0Cb CHMMETPHUH TTapaboJIbL.

Ipadukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i nx cBoiicTBa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOIPECCHH

Tloustue YUCIIOBOM OCJIEN0BATEILHOCTH. 3aganue HOCJIEN0BATEIbHOCTH
peKyppeHTHOU popmysoit u Gopmynoit N-ro djieHa.

Apudmernueckas U reomerpuueckas mporpeccuu. Dopmynasl  N-ro  uiIeHa
apu(MeTUyecKoil 1 reOMeTPUUECKOM MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N3o00paxkenue 4ieHOB apu(PMETUUECKON U T€OMETPUYECKON MpOorpeccuii TOUYKaMu Ha
KOOPAMHATHOU MJIOCKOCTH. JIMHENWHBIN 1 3KCIOHEHIMAIBbHBIA POCT. CII0KHBIE IPOLEHTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3iejioB U TeM K i (ungpossbie)
B NPorpamMmbl Bcero 0;[ TPOJILHBIE pﬁaKTquCKHe o0pa3oBaTe/ibHbIE
padoTsl padoThbI pecypebi

1 Yucna v BeIuMcieHns. PallioHabHBIE YKCIia 25 1 Eggg?/?;eelézgiorﬁﬂ £415b90
bubnuorexa [JOK

2 AJIrEOpaHeCKue BLIPaKCHHA 2 . https://m.edséf).ru/7f415b90
bubmuorexa [JOK

3 YPABHEHHA H HEPABeHCTRA 20 . itpsim edsoD.MU/76415b90
bubnuoreka [IOK

4 Koopaunats! u rpaduku. OyHKIIIN 24 1 https://m.e ds;::).ru 17£415b90
bu6mmoreka [IOK

> Tosropenne i obobwmenne 6 ! https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KosimuecTBO 4acos DJIeKTPOHHBbIE
No /n HaunmeHoBaHMe pa3ieioB U TeM Kontponbapie | MpaxTiueckue (uu¢posbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTeJibHbIE
padoThI padoThI pecypebi
bubmoreka [IOK
1 Uucna u Beruucnenus. KBagparueie kKopHu 15 1 https://m.edsoo.ru/7f417af8
2 Uucna u Berauciienns. CTerneHsp ¢ 1MeIbiM 7 1 bubmoreka [IOK
HoKa3zareneM https://m.edsoo.ru/7f417af8
3 AnreOpandeckue BeipaxeHUs. KBaapaTHbIid 5 1 bubmmoreka [IOK
TPEXUWICH https://m.edsoo.ru/7f417af8
4 AnreOpanveckne BhIPaKEHUSI. 15 1 bubmmorexa [IOK
Aurebpandeckast poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. KBagparHbie 15 1 bubmmoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13 1 bubmuorexa [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bub6muoreka [IOK
7 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmoreka [IOK
8 DymiciH. OCHOBHEIE NOHATHA > https://m.edsoo.ru/7f417af8
bubauoreka [IOK
d Dymicun. Hncnospic GyHKiun d 1 https://m.edsoo.ru/7f417af8
bubanoreka [IOK
10 Tosroperme 1 06odmenne 6 1 https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIACC

Kou-
Ne Ha3Banue pasneina,
BO Conepxxanue y4eOHOro pasea
n/n TeMbl YPOKa
4acoB
1 [ToBTOpEHME 7
CaoiicTBa KIUU. N N
2 Kpa aTqu})I}:sI[ 1t 29 Oyukiua. O6nacte onpenenaeHus U 00nacTh 3HaUeHUN QyHKIMU. KBagpaTHBIN TpexwieH U
(1)yHKII)II/I$I ero KopHu. Pa3noxeHue kBapaTHOro TpexwieHa Ha MHOKUTENN. DyHKIUA y:ax2 + bx + C.
YpaBHeHus u
. Ilenoe ypaBHeHHWE W €ro KOpHHU. YpaBHEHUs, NMPHUBOJUMBIC K KBajpaTHbIM. HepaBeHcTBa
3 HEPaBEHCTBA C OJTHOU 20 . . o
. BTOPOM CTETEHU C OJHOU MepeMeHHOo. MeTo 1 HHTepBaJIoB
TepeMEHHO N
YPaBHCHUS M VYpaBHeHHEe C JByMsS TEpeMEHHBIMH H ero rpaduk. CucTemMbl ABHEHUU C JBYyMSA
4 HEPaBEHCTBA C JBYyMS 24 P ™ P P ' M ™
MIepEeMEHHBIMU
TIePEMEHHBIMHU
Apubmernueckas u [TocnenoBarensHoCcTH. OmnpeneracHue apuPMETHIECKON M TEOMETPHUYECKOW IMPOTPECCHUH.
5 reoMeTpuyIecKast 17 | ®opmyna N-ro wieHa U CyMMBI N TIEPBBIX WICHOB Mporpeccuil. beckoHeduHo yObIBaromias
IPOrpeccuun reoMeTpHyecKas Mporpeccusl.
DJIEMEHTHI
Pemenne koMOMHATOpPHBIX 3adad IepedopoM BapuaHTOB. KomOWHATOpHOE MpaBHIIO
6 KOMOMHATOPUKH U 17
ymHOKeHus. [lepectaHoBKH U (hakTopHall.
TEOPHUH BEPOSITHOCTH
7 [ToBTOpEHME 22
Hroro | 136




PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS». 7-9
KJIACCBI

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

l'eoMeTpust kaK OJMH W3 OCHOBHBIX pa3/CiIOB IIKOJBHOM MAaTEMaTHUKH, HMEIOLIHI
CBOEH 1LIETBI0 00ECIIEYNTh U3YYEHHE CBOICTB U pa3MepoB (PUryp, UX OTHOILICHUM U B3aUMHOE
pacIoJIOKEHHE, OMUPAECTCS Ha JOTMYECKYIO, JTOKA3aTeJIbHYIO JUHHIO. LIeHHOCTh M3ydyeHus
TEOMETPUH Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs 3aKIIOYaeTCs B TOM, HYTO
OOyJaroNIuiCcsS YYUTCS TMPOBOJUTH JOKA3aTCIbHBIC PACCYKICHHS, CTPOHUTH JIOTHYCCKUC
YMO3AKJIIOYCHHS, JOKa3blBaTh HMCTHUHHBIC YTBEPXKACHUS M CTPOUTH KOHTPIPUMEPHI K
JIO’)KHBIM, TPOBOJHUTH PACCYKICHUSI «OT MPOTHUBHOTO», OTJIWYATh CBOMCTBA OT IMPHU3HAKOB,
dhopmyaupoBaTh OOpaTHBIC YTBEPKICHUS.

BTopoii 1enbro M3y4eHus reOMETPUM SBIISIETCA WCIOJb30BaHHE €€ KaK MHCTPYMEHTA
MpU PEIICHHH KaK MaTeMaTUYeCKHX, TaK W TPAKTUYECKUX 3a]ad, BCTPEUAIOIIUXCS B
peanbHOM xu3HU. OO0yJarOMIUICs T0HKEH HAYIUThCS OMPEACIUTh T€OMETPHUECKYI0 PUTYPY,
ONHKCATh CJIOBAaMU JAHHBIA 4YEpPTEK WM PUCYHOK, HANUTH IUIONMIAJb 3€MEIBHOTO Y4YacTKa,
paccunuTaTh HEOOXOJUMYIO JJIMHY OINTOBOJIOKOHHOTO KaOens uiu TpeOyeMble pa3mepbl
rapaxa Jiyisi aBTOMOOUJIsl. DTOMY COOTBETCTBYET BTOPAsi, BEIYUCIUTEIbHAS JIMHUASI B U3YUCHUH
reomeTpun. [Ipu permennu 3a1a4 MpakTUYECKOTO XapaKTepa 00yJaromUics YIUTCS CTPOUTh
MaTeMaTHYEeCKUE MOJENIN peadbHBbIX >KU3HEHHBIX CHUTYyaIlud, MPOBOJUTH BBIUUCICHUS H
OIICEHHUBATh aJICKBATHOCTh MOJIY4YEHHOTO pe3yJbTara.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

Ha usydyenue yue6HOTO Kypca «['eomerpusi» orBoautcs 204 gaca: B 7 kmacce — 68
yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 "acoB (2 yaca B Heneno), B 9 kinacce — 68 gacos (2
yaca B HEJIEIIO).

COJEP)KAHUE YYEBHOTI'O KYPCA (I1IO TOZAM OBYYEHMUA)

7 KJIACC

Hauanpable nonsTusa reomerpun. Touka, mpsmas, OTpe3oK, Jyd. Yroi. Buasl yrios.
BeprukaneHbple W cMexHble yriibl. buccektpuca yrma. JlomaHas, MHOTOYrOJbHUK.
[TapannenbHOCTh M NEPIEHANKYISPHOCTD MPSIMBIX.

Cummerpuunble  ¢urypbl. OCHOBHBIE CBOHCTBa oceBoil cumMeTpuu. Ilpumepsl
CHMMETPHH B OKPYKAIOIIEM MUPE.

OCHOBHBIE NOCTPOCHMSI C TOMOLIbIO LMPKYIsS M JuHEeHkH. TpeyrosibHuk. BbicoTa,
MenuaHa, OMCCEKTpHUCa, NX CBOMCTBA.

PaBHOOe1peHHBII U PaBHOCTOPOHHUI TPEYTrobHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa W NpPU3HAKM PaBHOOEIPEHHOrO TpeyrojbHUKa. I[Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa W NpPU3HAKM MapauIeNbHbIX HOpsAMbIX. CyMMa YIJoB TpeyrojbHHKA.
BHerniHue yribl TpeyrojibHHUKa.

[IpsiMoyrombHbIi TpeyroabHUK. CBOWCTBO MeIUaHbl MPSMOYTOJIBHOTO TPEYroJIbHUKA,
npoBeA€HHOW K Turnotenysze. [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYroJbHHKOB.
[IpssMOyrobHBIN TPEYTrONIbHUK C yriioM B 30°.

HepaBeHncTBa B reoMeTpHM: HEPaBEHCTBO TpPEYroJbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, Teopema 0 OoJIbIlIeM yrie U OoJblIel CTOpOHE TpeyrojbHUKa. [leprnenaukynsp u
HaKJIOHHAsI.



I'eomerpuueckoe mMecto Touek. buccekrpuca yria U cepeIUHHBIA NEPIEHIUKYISAP K
OTpe3Ky KaKk F€OMETPUUECKHE MECTA TOYEK.

OxpyXHOCTb W Kpyr, XOpAa U JIuaMeTp, UX CBoOMcTBa. B3aummHoe pacnosioxeHue
OKpyXHOCTH U npsimoid. KacarenbHas u cekymast K OKpyKHOCTH. OKpY>KHOCTb, BIIUCAaHHAs B
yroi. BrincanHas v onucaHHas OKpY>KHOCTU TPEYIOJIbHUKA.

8 KIIACC

Yerpipéxyronpauku. Ilapamnenorpamm, ero npusHakd M CBOMCTBA. YacTHbIE cilydan
napaiesiorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJpar), X MPU3HAKU U CBO¥cTBA. Tpanenus,
paBHOOOKas Tparenus, e€ CBoiicTBa U nMpu3Haku. [IpsMoyroipHas Tpanemnus.

Meron yaBoenust meauansl. LlenTpansHas cumMmerpus. Teopema Danieca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAaX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHuKa.

[Tonobue  TpeyronabHUKOB,  KodpduuueHnt mnomodus.  IlpuszHaku  momoOus
TpeyrojapHUKOB. [IpruMeHenune noqo0us npu pereHny NpakTHYecKUX 3a1ad.

CgoiicTBa miomiaaeit reomerpuueckux Guryp. @opmysnsl Ui MIOMAAN TPEYroJbHUKA,
napajuiesorpamMmma, pom0a u Tparnenuu. OTHOIIEHUE TUIOMACH MOT00HBIX QUTYD.

Boruncnenue mioiaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€T4aToi Oymare.

Teopema Ilucdaropa. Ilpumenenne teopemsl Iludaropa npu pemeHnn TpaKTHUECKUX
3azad.

CuHyc, KOCMHYC, TAHT€HC OCTPOTrO yria MPsIMOYTOJbHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO. Tpuronomerpudeckue Gyakmuu yrios B 30, 45 u 60°.

Brnincannbie ¥ LHEHTPAJIbHBIE YIIIbI, YTOJI MEXKIY KacaTeIbHOM M XOPAOW. YTJIbl MEKIY
XOpJaMu M CeKyluuMH. BhucaHHbIE W OINKCAaHHBIE YETBIPEXYTOJIbHUKH. B3aumHoe
pacrosio’)keHrue IByX OkpyxkHoctei. Kacanue oxpyxHocTtedt. OO0mmue KacaTelnbHBIE K ABYM
OKPYXHOCTSIM.

9 KJIACC

1.BexTopsbl. MeTox KOOPAHHAT.

Ilonsitue Bekropa. PaBeHcTBO BekTOpoB. Cll0)K€HHME U BBIUUTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha yuciio. Pa3nokeHne BeKTOpa MO JIBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunatsl Bektopa. Ilpocreiimue 3agaun B KOOpAMHATaX. YPAaBHEHUS OKPYXKHOCTH U
npsiMoii. [IpuMeHeHre BEKTOPOB U KOOPAMHAT IIPU PEIIEHUH 3a/1ay.

OcHOBHasl 1eJIb — HAYYWUTh Y4YallUXCs BBINOJHATH ACHCTBHUS HaJ BEKTOPAMHU Kak
HampaBJICHHbIMU OTPE3KaMH, YTO BAXKHO /ISl IPUMEHEHUS! BEKTOPOB B (PU3HKE; TO3HAKOMUTh
C MCIIOJIb30BaHUEM BEKTOPOB U METOJIa KOOPAUHAT IPU PEIIEHUU TeOMETPUYECKUX 3a1au.

Bekrop onpeznensiercs Kak HalpaBJIEHHBIH OTPE30K W JEWCTBUS HaJ BEKTOPaMHU
BBOJATCS TakK, Kak 3TO MPUHATO B (PU3UKE, T. €. KaK JEHCTBUS C HAIIPABJICHHBIMHU OTPE3KaMH.
OcCHOBHOE BHUMAaHUE JOJDKHO OBITh Y/J€JIEHO BbIpaOOTKE YMEHUIl BHINOJIHATH ONEpallUM Hal
BEKTOpaMH (CKJIa/(bIBaTh BEKTOPHI [0 MIPABUIIAM TPEYroJIbHUKA U MapajljieorpaMMa, CTpOUTh
BEKTOP, PaBHBIN Pa3HOCTH ABYX JAaHHBIX BEKTOPOB, & TAK)KE BEKTOP, PaBHBIN IPOU3BEACHUIO
JAHHOTO BEKTOpa Ha JJAHHOE YHCJIO).

Ha mnpumepax mnokasplBaeTcs, KakK BEKTOpPbl MOTYT IPUMEHATHCA K PELICHUIO
reomeTpuueckux 3ajnad. Jlemoncrpupyercs 3(@PeKTHBHOCTb NpUMEHEHHs (GopMya A
KOOpPJMHAT CEPEANHBI OTPE3KA, PACCTOSHUSA MEXTy IBYMSI TOUKaMHU, YPaBHEHUHN OKPYKHOCTH
U IpSIMOM B KOHKPETHBIX F'€OMETPUYECKHX 33aJa4ax, TeM CaMbIM JaeTCsl MpejcTaBieHue oo
U3YYEHHH FeOMETPUYECKUX (PUTYp C TTOMOIIBIO0 METOI0B aJITreOpHl.

2. CooTHOmICHMSI MEKIYy CTOPOHAMH M YIVIAaMM TpeyroiabHuka. CxajsipHoe
NPOU3Be/ICHNE BEKTOPOB.



CuHyc, KOCHMHYC W TaHI'€HC yrja. TeopeMbl CHHYCOB M KOCHHYcCOB. Perienue
TpeyrobHUKOB. CKaJIIpHOE MPOU3BEACHUE BEKTOPOB U €r0 NPUMEHEHUE B T€OMETPHUUECKUX
3a/1a4ax.

OcHoBHasi 11€JIb — pa3BUTh YMEHHUE YYalIUXCS MPUMEHATb TPUTOHOMETPUYECKUN
anmnapar IpH pelIeHUU T€OMETPUUECKUX 3a1au.

Cunyc u xkocunyc moboro yria ot 0° mo 180° BBOASTCS ¢ MOMOIIBIO €IUHUYHOU
IOJYOKPYKHOCTH, JOKA3bIBAKOTCA TCOPEMbI CHHYCOB M KOCHMHYCOB M BBIBOAWUTCA C€HIC OJIHA
dbopMyna TUIOMIAAN TPEYroJbHUKA (TIOJIOBHHA MPOU3BEACHUS JIBYX CTOPOH HA CHHYC yria
MEXAY HUMH). DTOT ammnapar IPpUMEHSETCS K PEIICHUIO0 TPEYTOJIbHUKOB.

CkansipHOE TIPOM3BEJICHUE BEKTOPOB BBOAMTCS Kak B (pu3uke (MMPOHU3BEICHHE JJTUH
BEKTOPOB Ha KOCHMHYC yrja Mexay HuMmu). PaccmaTpuBaroTcsi CBOMCTBA CKaJSIPHOTO
IMPOU3BCACHUA U €TI0 IPUMCHCHHUE IIPU PCIICHUH 'COMETPUICCKUX 3a1a4.

OcHOBHOE BHUMaHUE CIEAYET YACIUTh BbIPAOOTKE MPOYHBIX HABBIKOB B MPUMEHEHUU
TPUTOHOMCTPHUYCCKOI'O arriapara npu peiiCHUu reOMCTPUICCKUX 3aaa4.

3. lnuHa OKPYKHOCTH ¥ ILUIOIIAAb KPYra.

[IpaBunbHbIE MHOTOYroJbHUKUA. OKpPYKHOCTH, OMNHMCAHHasg OKOJO IPaBUIbHOTO
MHOI'OYrojJIbHUKa U BIIMCaHHAA B HETO. HOCTpO@HI/Ie MMPpaBHJIBHBIX MHOT'OYT'OJIBHUKOB. HJ’II/IHa
okpyxxHocTH. [Imomans kpyra.

OcHoBHas LEJIb — paCllupPUTh 3HAHHUEC YJAIUXCSA O MHOTOYT'OJIBHUKAX; paCCMOTPETHh
MOHATHUA JJIUHBI OKPYXHOCTHU U IJIOIIAaJIX Kpyra 1 CbOpMy.TII)I JJIs1 UX BBIYUCIICHUS.

B Ha4yaJie TEMBI nacTCs ONIPCACICHUC IMPaBHUJIBHOTO MHOI'0YyroJibHUKa n
paccMaTpuBalOTCS  TEOpEeMbl 00 OKPYXHOCTSX, OINHUCAHHOW OKOJIO TIPaBHUIHHOTO
MHOTOYTOJIbHUKAa M BOMCAHHOW B Hero. C MOMOIIBIO ONMMCAHHOM OKPYXHOCTH PEHIAlOTCS
3a/laud O MOCTPOCHUHU MPABUIILHOTO MIECTUYTOJIbHUKA U MPaBUIIBHOTO 25-yroJIbHUKA, €CIU
JlaH MPaBUIIbHBIN JI-yTOJIbHUK.

@opmysbl, BbIpaXKAIOUIME CTOPOHY NPAaBUIBHOTO MHOTOYIOJIbHUKA W paauyc
BIIMCAHHOM B HETO OKPYXHOCTU Yepe3 pajuyc ONMHUCAHHOW OKPYKHOCTH, UCIIOJIb3YIOTCS MPU
BbIBOJIE (POPMYIT AJTMHBI OKPYKHOCTH U IJIOLIAAM Kpyra. BeiBo onupaeTcss Ha HHTYUTUBHOE
MIpeJICTaBJICHUE O Mpeese: MpYU HEOrPAaHUYEHHOM YBEIIMYEHHUH YMCiIa CTOPOH MPaBHIBHOTO
MHOTOYTOJIbHUKA, BIIMCAHHOTO B OKPYKHOCTb, €r0 MEPUMETP CTPEMUTCS K JUIMHE 3TOM
OKPY>KHOCTH, a IJIONIa/Ib — K IJIOLIAJAN KPyra, OrpaHUYEeHHOTO OKPYKHOCTBIO.

4. JIBuKeHUs.

OtoOpakenue 1iockocT Ha cebs. [lonarue npmxkenus. OceBas W ILEHTpajbHAs
cummetpuu. [lapamnensasiii nepenoc. [ToBopot. Hanosxenust u nBmxeHus.

OcHoBHas 11eJ1b — MMO3HAKOMUTH YYalllUXCs C MOHATHEM JIBMKEHHS U €T0 CBOWCTBaMHU,
C OCHOBHBIMU BHJIAMU JIBIKEHUH, CO B3aMMOOTHOIIEHUSIMU HAJIOKEHUN U IBUXKEHUI.

JIBuKeHHe MIOCKOCTH BBOJUTCS KaK OTOOpa)KeHUE TIIOCKOCTH Ha celsl, COXpaHsIolee
paccrosiHie MexAy Toukamu. lIpu paccMOTpeHUHM BUIOB JBHKEHHH OCHOBHOE BHHUMAaHHUE
yIensieTcsl TOCTPOCHUIO 00Pa30B TOUEK, MPSAMBIX, OTPE3KOB, TPEYroJIbHUKOB MPU OCEBOHM U
LEHTPATBFHOW CUMMETpPHSX, MapajuIeIbHOM MepeHoce, moBopore. Ha addekTHrIX mpumepax
MOKA3bIBAETCSl IPUMEHEHUE ABUKEHUIN TPU PEUICHUH T€OMETPUUECKUX 3a/1a4.

[londaTve HamoXXeHUsT OTHOCHUTCS B JAHHOM Kypce€ K YHCIYy OCHOBHBIX MOHSITHM.
Jloka3bIBaeTCsl, YTO MOHSTHS HAJIOKEHUS M ABW)KCHUS SBISIOTCS SKBHUBAJICHTHBIMH: JTHO00€
HaJIOXEHUE SBISETCS ABMKEHHEM IIJIOCKOCTH W 00paTHO. M3ydeHue nokazareinbcTBa HE
SBIISIETCA O00s3aTelbHBIM, OJHAKO CIEAYeT PAacCMOTPETh CBSI3b TMOHATUN HAJIOXKEHUS H
IBIOKEHUA. *

5. HayanbHbIe CBeACHUSA U3 CTEPEOMETPUH.

[Ipeamer crepeomerpuu. I'eomeTpuueckue Teila U MOBEPXHOCTH. MHOTOrpaHHUKHU:
npu3Ma, napajulefienune]l, TupaMmuaa, GopMyibl JUIsl BeIYKCICHHS uX oObemoB. Tema u
MOBEPXHOCTH BpalIeHUS: MUIWHIAP, KOHYC, cdepa, map, GOopMynbl Ui BBIYUCICHUS HX
I0MIa/Iel TOBEPXHOCTEH U 0OHEMOB.



OcHOBHas 1eNb — JaTh Ha4yallbHOE MPEICTABICHHWE O TeJaX W MOBEPXHOCTAX B
MMPpOCTPAaHCTBC, IMO3HAKOMUTH YyYdallUuXCA C OCHOBHBIMU q)OpMYHaMI/I JJIs1  BBIYHCJIICHUA
II0LIa/1el IOBEPXHOCTEN U 0OBEMOB TEIL.

PaccmoTpenne  mpocTreHIIMX ~— MHOTOIPAHHUKOB — (NIPU3MBI,  [apajulejienuIena,
MUPaMUbl), a TAKKe TNl M TMOBEPXHOCTEH BpamieHus (UWIMHApa, KoHyca, chepsl, mapa)
IIPOBOAUTCHA Ha OCHOBC HarJIsiAHbIX HpeILCTaBHGHHﬁ, 0e3 IMPUBJICUCHUSA aKCHOM
CTCPCOMCETPHUH. q)OpMy.HBI JJISA BBIYMCIICHUA O6”I)GMOB YKa3aHHbIX TCJI BBIBOAATCA Ha OCHOBC
npunnuna Kasanbepu, ¢GopMynbl A BBIYUCICHHS IUIOH[aneii OOKOBBIX IMOBEPXHOCTEH
MWIMHApPA W KOHYyCa IOJIyYalOTCs C MOMOIIBI0 Pa3BEPTOK 3TUX IMOBEPXHOCTEH, (Gopmyrna
riomaan chepsl MPUBOIUTCS O6€3 000CHOBAHHS.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KVIACC

KoJumnuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHuMe pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero Ko;npoubnme Hp6aKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsl padoThbI pecypesI
L catiemsa Howepenm reverpaconn | 14 Bubmorera LIOK
’ P P https://m.edsoo.ru/7f415e2e
BEJINYUH
bu6moreka [IOK
2 TpeyroimbHiicn 22 ! https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE NPSIMBIE, CyMMa yTJIOB 14 1 bubnuorexa [JOK
TPEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 bubmuorexa [JOK
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 [ToBTOpEeHue, 0000IICHNE 3HAHUI 4 1 https://m.eds0o.ru/7f415e2¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM u@poBbIe
Ne n/m past Kontpoabnsie | IIpakTnuyeckue (1cpp )
NPorpamMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
. bubmmorexa [IOK
! HerbipExyroabHmki 12 ! https://m.edsoo.ru/7f417e18
Teopema ®aieca u Teopema o
2 1} OEOM I/IOHaJ'II)HII:IDF: OTp el\;IKax MoI00HBIC 15 1 bubmorexa [JOK
porioph P - 110X https://m.edsoo.ru/7f417e18
TPEYrOJIBLHUKHI
I1 .H i
3 T JLOHL?I)II;BHHK?));O;IK f/IeHI;P; HJ:)?‘ITP?S?(H@I/IF 14 1 bubmorexa HOK
peyr a P https://m.edsoo.ru/7f417e18
[Tnomaau momoOHBIX GUTyYp
4 Teopema Iludaropa n Hauana 10 1 bubmuoteka [IOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
VYibl B OKpykHOCTU. Brincanueie u
5 OIHMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubmuoteka [IOK
KacarenbHblie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXKHOCTEH
. bubmnoreka [IOK
6 Torroperue, 0Gobmerne snamyit 4 1 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

Ne | HasBaume pasngena, | Koia-Bo
Conep:xanue yueOHOro pasesa
n/n TeMbI YPOKa 4acoB
1 | [loBTOpEeHue 2
2 | Bexrops: 8 [TousTre Bekropa. Clio’keHUE W BEIYUTAHNE BEKTOPOB. YMHOKEHHE BEKTOPA HA YHCIIO.
[TpuMeHeHre BEKTOPOB K PEIICHUIO 3a]1ad.
3 | Meron xoopumar 10 KOOp)II/II:IaTI)I BekTopa. PaznoxeHue BeKTopa 1o IByM HEKOILTHHEAPHBIM BEKTOAM.
[Ipocreiimue 3a1a4n B KOOpAWHATAX. YPABHEHHUE OKPY)KHOCTH U MPSMO.
CoOTHOIIIEHUST MEXKTY
CTOPOHAMH U yITIaMH Cunyc, kocuHyc, TaHTeHC. OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO. DOPMYITBI
4 | TPEYTOJIbHUKA. 1 npuBeneHuss. DopMyITeI T BEIYUCIIEHUS KoopauHat. Teopema cuHycoB. Teopema KOCHHYCOB.
CkansipHoe Penrenue TpeyromsHUKOB. Yoo MeXAy BekTopaMu. CKaJIsipHOE MPOU3BEICHNE BEKTOPOB H €T0
IIPOU3BEJICHUE CBOMCTB.
BEKTOPOB
[TpaBuiibHBIE MHOTOYTOJIBHUKH. OKPY)KHOCTb, BIIUCAHHAS B IPABHJIbHBIM MHOTOYTOJIbHUK.
5 g;:;z;;;(iym};ocm 1 12 OKpY>XHOCTb, OITMCAHHASI OKOJIO MPAaBMJIBHOTO MHOTOYTOJIbHUKA. J[JTHHA OKPY>KHOCTH.
pyr [Tmomane kpyra. [lnomans KpyroBoro cekropa.
6 | /IBmwxeHue 8 [Tonsitue nuxenus. [lapamienssiii nepenoc. [1oBopoT.
7 HauanbHble cBeneHus 3
U3 CTEPEOMETPUHU
8 | [loBrOpenue 9
Wtoro 68




PABOYAS MTPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb "
CTATUCTHUKA». 7-8 KJIACCBI

HHOACHUTEJIBHASA 3AIINCKA

B coBpemMeHHOM HH(POBOM MHpE BEpPOATHOCTh W CTATUCTHKA NPUOOPETalOT BCE
OOJIBIIIYIO 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTUYCCKUX MPUIOKCHUN, TaK M UX POJIU B
o0pa3oBaHNM, HEOOXOTMMOM KaXJIOMY 4YelOBeKy. Bospacraer uumcimo mnpodeccuii, mnpu
OBJIQICHUM KOTOPBIMHU TpeOyeTcst Xopomras 0a30Basi MOJArOTOBKa B 00JACTH BEPOSTHOCTH U
CTaTUCTHKH, TaKas TOATOTOBKA BaKHA JJIsI MPOJOJDKEHUS 0Opa3oBaHMsI M Ui YCIICHIHOMN
podeccuoHaNbHON Kapbephl.

Kak1p1ii 4esmoBeK MOCTOSIHHO NMPUHUMAET PEUICHHsS Ha OCHOBE WMEIOIIMXCS Y HETO
JTaHHBIX. A 151 000CHOBaHHOTO TPWHSTHS PEIICHUS B YCIOBHSX HENOCTAaTKa WM M30BITKA
nHpopManuu HEO0OXOAMMO B TOM YHCJIE XOpOIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE H
CTaTUCTHYECKOE MBIIIJICHHE.

NmenHo mosTOMy OCTpPO BCTalla HEOOXOAUMOCTH C(HOPMHUPOBATH y OOYJAIOIIUXCS
(YHKIMOHAIBHYIO T'PAMOTHOCTb, BKIIIOYAIOIIYI0O B Ce0sl B KayecTBE HEOTHEMJIEMOU
COCTaBJISIIOIEH YMEHHWE BOCIPHHMMATh W KPUTHYECKH aHAIM3UPOBaTh WH(POPMAIIHIO,
MPEJCTABICHHYI0 B pa3jMYHBIX (opMax, TMOHUMATh BEPOSATHOCTHBIH XapakTep MHOTHX
peaTbHBIX MPOIIECCOB U 3aBUCHMOCTEH, TPOU3BOAUTE MPOCTEHIIINE BEPOITHOCTHBIE PACUETHI.

3HaKOMCTBO B YYe€OHOM Kypce C OCHOBHBIMH TIPHUHIMIIAMH cOopa, aHajm3a W
MIPEACTaBICHUS TaHHBIX U3 pa3IMYHBIX cep KU3HU OOIIECTBa M TOCYAapCcTBa MproOIIaeT
oOyJaromuxcsi K 0OIIEeCTBEHHBIM HHTEpecaM. V3yueHne OCHOB KOMOMHATOPHKH Pa3BUBACT
HaBbIKM OpraHu3aly rnepedopa U mojcuyéra yucia BApUaHTOB, B TOM YHCIIE B IPUKIATHBIX
3a/1ayax. 3HAKOMCTBO C OCHOBaMH TeopuH IpadoB co3AaéT MaTeMaTnyecKui pyHIaMeHT Jyis
dhopMupoBaHHUs KOMIIETCHIMK B oOmact WHGOpMATUKK W IU(POBBIX TexHoJIoTHM. [Ipm
W3y4YEHUU CTaTUCTUKU U BEPOSITHOCTH OOOTalIalOTCsS MPEICTaBICHUS OOydJarouIuxcsi o
COBPEMEHHOM KapTHHE MUpa U METOJaX €ro MccienoBaHus, GopMupyercs MOHUMAaHUE POJIH
CTaTUCTUKHM KaK MCTOYHUKA COIMAIbHO 3HAYMMOM HMH(OpMaluu W 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B cootBercTBUM ¢ JaHHBIMH LEISIMH B CTPYKType MHpOrpaMMbl y4eOHOTro Kypca
«BeposTHOCTh M CTATUCTHKA» OCHOBHOIO OOIIEro 00pa30BaHUS BBIJECICHBI CIEAYIOIINE
coliepKaTenbHO-MeToquuyeckue JuHuu:  «lIperncraBineHue JaHHBIX M ONUCaTeIbHas
CTaTUCTUKa», «BepoATHOCTE», «JIeMeHThl KOMOWHATOpHKW», «BBelaeHue B TEOPHUIO
rpagoB».

Conepxxanue nuauu «lIpencraBieHne AaHHBIX U OMMCATENbHAS CTATUCTHKA» CIYXKHUT
OCHOBOM s (OpMHpPOBaHHUS HaBBIKOB paboTel ¢ wuHMOpMalUed: OT YTeHHS W
WHTEpIpeTanuy HHPOpPMAaILIUY, TPEICTABICHHON B Ta0NKIIaX, HA IMarpaMMax U rpadukax, 10
cOopa, TpeACTaBIEHUS M aHaNu3a JAHHBIX C HCIOJB30BAHUEM CTAaTHCTUYECKUX
XapaKTepUCTUK CpPEeOHUX M paccewBaHus. Paboras ¢ JaHHBIMH, OOy4aromipecss ydarcs
CUMTBHIBATh M HWHTEPIPETHUPOBATH JaHHBIC, BBIJIBUTaTh, apryMEHTHPOBaTh U KPHUTHUKOBATH
MPOCTEUIITNE TUIMOTE3bl, PAa3MBIIIIATh HaA (DakTOpaMiu, BBI3BIBAIOIIMMU U3MEHYHMBOCTb, U
OIICHUBATh UX BIHSIHHE HAa pacCMaTPUBAEMbIE BEIMYMHBI U MPOIIECCHI.

NuTynTHBHOE  TpeACTaBlIeHWE O CIy4alHOW W3MEHYMBOCTH, HCCIIEOBaHUE
3aKOHOMEPHOCTEH U TEHACHIIUN CTAHOBUTCSI MOTUBUPYIOIIECH OCHOBOM Il M3Y4EHUS] TEOPUU
BepoOSITHOCTEeH. bojbplioe 3HaueHNE MMEIOT MPAKTHUYECKHUE 3aJIaHUsl, B YaCTHOCTH OIIBITHI C
KIIACCHYECKUMU BEPOSTHOCTHBIMH MOJEIISIMHU.

[ToHsiTHE BEpOSITHOCTH BBOJAUTCS KaK Mepa MPaBIONoa00us ciydaitHoro coobitus. [Ipu
U3yYeHUH Y4eOHOTo Kypca oOOydaromuecsi 3HAKOMATCS C MPOCTEHIIMMH METOJaMU
BBIYHMCIICHUS BEPOSTHOCTEH B  CIy4alHBIX OKCIEPUMEHTAaX C PaBHOBO3MOXKHBIMU



AJIEMEHTAapPHBIMU UCXOJJaMH, BEPOSITHOCTHBIMM 3aKOHAMH, [TO3BOJIIOIIMMYU CTaBUTh U PEILIATh
Oosiee croXHbBIE 3a/1aul. B yueOHBIN Kypc BXOJST HadalbHbIC MPEACTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOY4alOIIMXCA C
MHOKE€CTBAaMU U OCHOBHBIMM OIlE€pallMsIMM HaJ MHOKECTBAMHU, pACCMaTpPUBAIOTCS IPUMEPHI
MPUMEHEHMS Ul PEUICHHUs 3a/ad, a TaKKEe MCIIOJIb30BaHUS B JPYTHX MaTeMaTH4eCKHX
Kypcax ¥ yueOHBIX IpeaMeTax.

B 7-9 xmaccax u3yudaercs yueOHbI Kypc «BeposTHOCTh U CTaTUCTHKA», B KOTOPBIN
BXOAAT pasznensl: «lIpeacraBieHne NaHHBIX U ONMCATENbHAs CTAaTUCTHKa», «BeposTHOCTHY,
«OneMeHThl KOMOMHATOPUKWY, «BBeeHne B TeOpHro rpadoBy.

Ha usyuenne yueOHOro Kypca «BepoaTHOCTh U cratuctukay orBogutcs 102 yvaca: B 7
kiacce — 34 vaca (1 gac B Henmemo), B 8 kiacce — 34 vaca (1 gac B Henemo). B 2024 — 2025
yueOHOM Tozly B 9 Kilacce 3a/laHus 10 JaHHOMY Kypcy BCTPauBalOTCSl B OTIENIbHBIE YPOKHU
MaTeMaTUKH.

COAEPKAHUE OBYYEHUA

7 KJIACC

[IpencraBnenne MaHHBIX B BUIEC TAONHI], TUArpaMM, TpaduKoB. 3aroTHEHHE TaOJIHII,
YTeHHE U MOCTPOEHHE auarpaMM (CTOJIOMKOBBIX (CTONOYATBIX) M KPYroBbIX). UTeHue
rpauKOB pealbHBIX TMpoIeccoB. M3Bieuenne wuHGOpMAUKM €3 JUArpaMM W TaOJHII,
WCTIOIB30BAaHNE U UHTEPIPETAINSI TaHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeiHee apupMeTHIecKoe, MelaHa, pa3mMax, HauOopliee
Y HauMeHbIllee 3HaueHus1 Habopa YUCIIOBBIX AaHHbIX. [IprMeps! ciaydaiiHOH N3MEHYHBOCTH.

CrnydaifHBIA SKCIIEPUMEHT (OMBIT) M clydailHOe coObiTHE. BeposTHOCTh M 4YacToTa.
Ponib ManoBepoOsITHBIX M MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B MpPUpPOAE U B OOIIECTBE.
MoHera 1 urpaibHasi KOCTb B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepuminHbl. YUucno pédep M cymMmapHasi CTENEHb
BepiuH. [Ipencrasnenue o cBszHoctu rpada. Lenu u nukisl. [Iytu B rpadax. O6xoxa rpada
(otinepoB myTh). IIpencrasnenue o0 opuenTupoBaHHOM Tpade. Pemenue 3agay ¢ TOMOIIBIO

rpados.

8 KVIACC

IIpencraBienne naHHBIX B BUJE TA0JMLL, AUArpaMM, I'paHKoB.

MHOKEeCTBO, MIEMEHT MHOXKECTBA, MOAMHOXKECTBO. Omnepanuy HajJ MHOKECTBaMHU:
oObeMHEHUe, IepecedeHue, gonoiHeHue. CpoiicTBa omepauuil HaJl MHOXECTBaMU:
IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACHPENEIUTENbHOE, BKIOYEHUA. lcnoib3oBaHue
rpauuecKoro MpeiCTaBICHUs] MHOXKECTB JJIsl ONMCAHUS PEabHBIX IPOLIECCOB U SIBICHHH,
IIPYU PELICHUN 3a]ay.

N3mepenne paccenBanus JaHHBIX. JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE YHMCIIOBBIX
HabopoB. /luarpamMmma paccenBaHusl.

OneMeHTapHble COOBITHS ciydaiiHOoro ombliTa. CiydaiiHble coObiTus. BepositHOCTH
coObITUH. ONBITHI ¢ PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. CiyyailHbIN BBIOOD.
CBs3b MEXJly MaJlOBEPOSTHBIMU M MPAKTUYECKH JOCTOBEPHBIMU COOBITHSMHU B IPHPOJE,
oO1iecTBe 1 HayKe.

HepeBo. CBolicTBa J€pEBbEB: EAMHCTBEHHOCTb IIyTH, CYLIECTBOBAHUE BHCAUYEH
BEPILIUHBI, CBSI3b MEX/Iy YMCIOM BEpIIMH U uucioM pEdep. IIpaBuio ymHOxeHus. Pemenue
3aJa4 ¢ OMOIIBIO TpadoB.

[IpoTuBomnonoxubie coObiTus. [Juarpamma Oitnepa. OObeqUHEHHE U IEepeceyeHue
coobiTuil. HecoBmecTtHble coObiTHs. @DopMynna CIOXKEHHs BEpOSATHOCTEH. YciaoBHas



BeposATHOCTH. [IpaBuiio ymuHoxxenus. HezaBucumelie coObiTus. [Ipencrapienne sKkcepuMenTa
B BHJE JcpeBa. Pemenue 3agay Ha HaAXOXKIACHHUE BEPOATHOCTEH C IOMOLIBIO JEpeBa
CIIy4ailHOTO 3KCIEPUMEHTA, Auarpamm Jiiepa.

HNPEAMETHBIE PE3VJIBTATbBI

K xonmy oOyueHust B 7 kJjacce OOydarOUIMICS TONXYYUT CIEAYIOIIME MpPEaAMETHBIC
pe3yabpTaThl:

Yurare MHGOPMAINIO, IPEACTABICHHYIO B TablMIlaX, Ha JUarpaMMax, MpeCTaBIIsATh
JAHHBIC B BUJIC TAONUI, CTPOUTH JAUArPAMMEI (CTOJIOMKOBEIE (CTOJIOYATHIE) H KPYTrOBBIE) IO
MacCHBaM 3HA4CHMIA.

OnuceiBaTh U MHTEPIPETUPOBATH pEANIbHbIE YHCIOBBIE JIaHHBIE, MPEACTABICHHbIEC B
Tabnuuax, Ha AuarpaMMax, rpagukax.

Hcnonb3oBaTh A ONMCAHUSA JAHHBIX CTaTUCTHUYECKHE XapaKTEpUCTUKU: CpelHee
apudmernyeckoe, MeanaHa, HauOoJIblIee U HAaUMEHbIIIEE 3HAaYECHUs, pa3Max.

Nwmetps mpezncraBieHue o ciydyailHOM M3MEHYMBOCTH Ha MpUMepax LEeH, (U3NYECKUX
BEJIMYMH, AHTPOIOMETPUYECKUX JAaHHBIX, HMMETh MPEJICTaBI€HHE O CTaTUCTUYECKOI
YCTOWYUBOCTH.

K xonmy oOydyenuss B 8 kJjacce oOyJarouuidcs IMOJYYHUT CIAEAYIONIHAE MPEIMETHBIC
pe3yAbTaTHI:

N3Bnekatr u mpeoOpa3oBbIBaTh WHGOPMAIHMIO, TMPEACTABICHHYIO B BHUJE TaONHII,
auarpamm, rpauKoB, IPeACTaBIsATh JAHHBIE B BUJIE TAOIUII, TUarpamMmm, rpauKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX TOKa3aTeseil: CpelHUX 3HAuYeHUN U
Mep pacceuBaHus (pa3Max, JUCIEPCUS U CTAHJAPTHOE OTKIOHEHHE).

HaxonuTe 9acToThl YHCIOBBIX 3HAYEHUHW W YacTOTHl COOBITHIL, B TOM YHCIE IO
pe3yabTaTaM U3MEPEeHUN U HaOIOICHHH.

HaxonuTe BeposSTHOCTH cCllydyailHBIX COOBITUH B OMbBITAX, 3Has BEPOATHOCTH
ANIEMEHTAPHBIX COOBITHIL, B TOM YHUCJIE€ B ONBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTaPHBIMU
COOBITHSIMH.

Hcnonb3oBaTh rpadguueckue MOJENU: JEPEeBO CIYYaHOTO SKCIIEPUMEHTA, AUarpaMMbl
Dilnepa, 4uciioBas mpsimast.

OnepupoBarh MOHATHUSIMHU: MHOXECTBO, IMOJMHOXECTBO, BBINOJIHATH OINEpalMu HaJ
MHOKECTBaMU: OObEIUHEHHE, I[epeceueHue, JOTOIHEHHUEe, MEePEUUCTIITh 3JIEMEHTHI
MHO>KECTB, IPUMEHSTH CBOMCTBA MHOYECTB.

Hcnonb3oBath rpaduyeckoe MpeAcTaBICHUE MHOXKECTB M CBSI3eH MEXIy HUMHU IS
OTHCAaHUS MPOILIECCOB U SABICHUI, B TOM 4YHCIE MPU PEIICHUU 3a/ad U3 APYruX yudeOHBIX
MIPEIMETOB U KYpCOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoJsinyecTBo 4yacoB DJIeKTPOHHbIE
. HaumeHoBaHMe pa3iesioB 4 TeM (undposbie)
Ne i/ DporpaMMBb Beero Kongoanme Hp6aKanec1cne 0BpazoBaTeIbHbIE
padoTshl padoThI pecypesI
bubmoreka [IOK
! TIpencTaBeHHe JaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bubmmoreka [IOK
2 Omucarensas CraTueTHia 8 . https://m.edsoo.ru/7f415fdc
N bubmmorexa [IOK
3 (Co1ydaiHas H3MeHIHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
4 Baenerne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 YyacToTa CIIy4ailHOTO 4 1 bubmuorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bub6muoreka [IOK
6 O0o001enue, cucTeMaTU3alys 3HaHUH 5 2 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoJsinyecTBo 4yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHMe pa3iesioB 4 TeM Kontpomsmbie | TpakTiueckue (undpoBbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeI
bubmoreka [IOK
! Hosroperme kypea 7 Kiacca 4 https://m.edsoo.ru/7f417{b2
2 OmnucarenpHas cratuctuka. PaccenBanue 4 bubmmorexa [IOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmoreka [IOK
3 Muoxkectsa 4 https://m.edsoo.ru/7f417{b2
. bubmoreka [IOK
4 BeposiTHOCTB ciydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bubmoreka [IOK
> Brenerme B Teopuio rpagos 4 https://m.edsoo.ru/7f417{b2
. bu6moreka [IOK
6 Crtyuaitubie cobpira 8 https://m.edsoo.ru/7f417{b2
. bub6moreka [IOK
7 O0o001enue, cucTeMaTU3alys 3HaHUH 4 2 https://m.eds00.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

YYEBHO-METOAUYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V1A YYEHUKA

e Bunenkunn H.A., XKoxos B.U., Yecnoxor A.C., IlBapudypr C.HU.
Marematuka 5 k1. (B 2-x 4.), [IpocBemnienue, 2023

e Bunenkunn H.A., Koxos B.U., Yecnokor A.C., IlBapudypr C.HU.
Marematuka 6 ki. (B 2-x 4.), [IpocBemienue, 2024

e IO.H. MakapeiueB, Munmoxk H.I'., Hemko B.M. / mnom pen.
TensikoBckoro C.A.. Anrebpa 7 xnacc, [Ipocsemenue, 2019

e IO.H. MakapeiueB, Munmgioxk H.I'., HemkoB B.M. / mox pen.
TensikoBckoro C.A.. Anrebpa 8 knacc, [Ipocsemenue, 2019

e IO0.H. MakapeueB, Munmoxk H.I'., HemkxoB B.M. / mom pen.
TensikoBckoro C.A.. Anrebpa 9 knacc, [Ipocsemienue, 2019

e JI.C. AranacsH, B.®. byry3os, C.b. KagomiieB I'eomerpus. 7-9 kmacchl.
M.IIpoceenienne, 2024

e UW.P. Beicoukuir, M.B. HAmenko, Maremarnka. BeposTHOCT, U
cTaTucTuka, 7-9 knaccel, [Ipocsemnienne, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bu6mmoreka [IOK
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