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IHosicHuTeIbHASA 3aNIUCKA
LleHHOCTHBIE OPHEHTHPBI B 00YUYeHUH Y4eOHOMY NpeaMeTy
«Maremaruka» o0yuaromuxcsi ¢ PAC (Bapuanr 8.2).

Pabouas mporpamma o Mmaremaruke s ooyqatouruxcsi ¢ PAC (BapuanT 8.2)
Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHus COCTaBJIeHA C YU4€TOM TpeOOBaHUM K

pe3ynbTaram OCBOCHMSI OCHOBHOM 00pa3oBaTelbHON MPOrpaMMBI,
npenacraBieHHbIX B DenepaibHOM TOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe
ocHOBHOTO ob0mero oOpaszoBanusi (IIpumkaz Munnpocsenienuss Poccun  oT
31.05.2021 r. Ne 287, 3apeructpupoBan MUHHCTEPCTBOM IocTUIIMU Poccuiickoit
®eneparuu 05.07.2021 r., per. Homep — 64101) (manee — ®I'OC O00), a Takxke B
COOTBETCTBUHM C HAamNpaBlICHUSIMHU pPaOOTHl MO (OPMUPOBAHUIO IICHHOCTHBIX
YCTAHOBOK U COIIMATIbHO-3HAYMMbBIX Kau€CTB JJUYHOCTH, YKa3aHHBIMU B [IprmepHOit
nporpamme BocnuTanus (ogo0peno pemenueM @YMO ot 02.06.2020 r.).

1.1. HopmaTuBHO-IPABOBbIE IOKYMEHTbI

PaGouast mporpamma mno- maremaThke pazpadoTaHa [l ydammxcs 5-9 Ki1accoB
MAOQOY COLI Nel c.AnekcanapoBCKOE HA OCHOBAHHH:

1. ®enepanbHoro 3akoHa "O6 obpazoBanun B Poccuiickoit @enepanuun” N 273-
@3 ot 29 nexabps 2012 roxa;

2. ®enepalibHOTO  FOCYJAapCTBEHHOT000OpPA30BATEILHOTOCTAHIAPTA

OCHOBHOT'O 0OILIEro oOpa3oBaHus, YTBEP>KIEHHOTO MIPUKa30M
Munnpocsemenus Poccnn ot 31.05.2021 Ne 287,

3. ®enepanbHON aganTUPOBAHHON 0Opa3oBaTEILHON MpOrpaMMbl HA4aJIbHOTO
oOmiero oOpa3oBaHus IJisi O0YYaIOIMIUXCA C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
310pOBbs, yTBepxkAeHHOU [Iprukazom Munnpocsemienus Poccuu ot 24.11.2022
No 1023 ¢ wu3MeHEHUsIMHU, YTBEPXKACHHBIMU MpUKa3oM MUHHCTEPCTBA
npocBelieHust Poccuiickoit @enepamuun ot 17 wutons 2024 roma Ned95 «O
BHECEHUM M3MEHEHUI B HEKOTOPbIE MpHKa3dbl MHUHHCTEPCTBA MPOCBEIICHHS
Poccuiickoit  ®enepanuu, kacarommecs — (enepanibHbIX — aJaNTHPOBAHHBIX
00pa30BaTEIbHBIX TPOTPaAMM.

Lean u ocodenHocTH U3yvyeHus: npeamera « Maremartuka». 5-9 Kiaaccenbl
[TpuopuTeTHBIMU 1ENISIMU 00yUYeHUsI MaTeMaTuke B 5—9 kiaccax sBISIOTCS:

- (opmupoBaHHME LEHTPAJIbHBIX MaTEeMaTHUYECKUX MOHATUN (YHUCIIO, BEJIWYUHA,
reoMeTpuueckas purypa, nepeMeHHasi, BEpOsSTHOCTh, PYHKIHs), 00eCTICUNBAIOIINX
MPEEMCTBEHHOCTh M MEPCIEeKTUBHOCTh  MareMaThuyeckoro  oOpa3oBaHUs
00y4aromuxcs;

- TOJABEJEHHE OOYyYarOIIMUXCSl HAa JOCTYIMHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTHKU U OKPY)KAIOLIETO MHpa, NOHUMAaHUE MAaTEeMaTHKU Kak
4acTH 00IIEeH KyIbTyphl YEJIOBEUECTBA;

- pa3BUTUE HHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0Oydarommxcs,
NIO3HABATEIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUW, KPUTHYHOCTH
MBIILJICHUS, UHTEPECa K U3YUEHUIO MaTEMATHKU;

- ¢dopmupoBaHUE (PYHKIIMOHAILHOH MaTeMaTH4YeCKOW TPaMOTHOCTH: YMEHUS
pacno3HaBaTh  NPOSIBJICHUST ~ MAareéMaTUYeCKUX  MOHATHH,  OOBEKTOB  H



3aKOHOMEPHOCTEN B PEAbHBIX >KM3HEHHBIX CUTYalUUSX W NPU U3YUEHUH JIPYTUX
y4E€OHBIX  IPEIMETOB, MpPOSBICHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
(GopMynupOBaTh UX Ha SI3bIKE MAaT€MaTHKU U CO3/1aBaTh MaTeMaTHYECKUE MOJEIH,
IPUMEHATH  OCBOCHHBIM  MareMarM4ecKud  anmapar Uil pelIeHus
IIPaKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4, MHTEPIPETUPOBATh U OLICHUBATh I10Jy4YCHHbIE
pe3yJIbTaThl.

OCHOBHBIE JIMHMM COJEpP)KaHMUs Kypca MareMaruku B 5-9 kiaccax: «YHucenma un
BBIUMCIICHUS», «AnreOpa» («AireOpanyecKkue BbIPpAXECHUS», «YpPaBHEHHS U
HEpaBeHCTBay»), «DyHkiumn», «leomerpus» («leomeTpuyeckue QUIypbl U HX
CBOICTBa», «lI3MepeHHWe TeOMETPUYECKHX BEIUYHUHY»), «BeposTHOCT U
CTaTHCTHKa». J|aHHbIE TMHUYU PA3BUBAIOTCS MapajuIeNIbHO, KaKIasl B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOW, OJIHAKO HE HE3aBHCHUMO OJHAa OT JAPYroi, a B TECHOM
KOHTaKTe W B3aumojedcTBuu. Kpome »3Toro, ux oObEIUHSET JIOTHYecKas
COCTABJISIIOIIAs, TPAJULMOHHO IPUCYLIas MaTeMAaTHKE W IIPOHMU3BIBAIOLIAs BCE
MaTeMaTH4eCKUEe Kypchl U cojepxarenbHble JuHHM. CPopMylIupoBaHHOE B
denepaibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOILEro
oOpa3oBaHus TpeOOBaHUE «YMETh ONEPUPOBATh MOHATUAMU: OIpPEICICHHUE,
aKCuoMa, TEOpeMa, T0Ka3aTeIbCTBO; YMEHUE PAClIO3HABATh UCTUHHBIE U JIOKHBIE
BBICKA3bIBAHMSI, IPUBOJUTE IPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U
OTPULIAHMS BBICKA3bIBAHUN» OTHOCUTCS KO BCEM KypcaMm, a (QOopMHpOBaHHE
JIOTUYECKUX YMEHHI paclpenensercs Mo BCeM rojaM OOydeHHsT Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM  pe3yJabTaram
ocoeHus: IlpumepHoil paboueil mNporpaMmbl, pacHpeneNéHHbIM M0 ToAaM
OoOy4eHMSs, CTPYKTYpUPOBAHO TaKWM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIMIHATIBHBIM BOIpOCaM OOydaromuecss oOpalaiich HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MATEMaTMYECKUMH TOHATUSMHM M HaBBIKAMU  OCYLIECTBISJIOCH
MIOCJIEIOBAaTEIbBHO M MOCTYNATEJIbHO, C cOOJIIOICHUEM NpUHIUIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAJUCh B OOIIYI0 CHCTEMY
MaTeMaTH4YeCKUX MPEACTAaBICHUN 00yJaroNTUXCs, PACIIUPSs U YIIIyOJsst €€, 00pa3ys
IIPOYHBIE MHOKECTBEHHBIE CBA3U.

MECTO YYEBHOI'O IIPEIMETA «MATEMATHUKA» B YYEBHOM
IIJIAHE

B coorBerctBun ¢ ®enepasbHbIM  TOCYIAPCTBEHHBIM  00pa3oBaTelIbHBIM
CTaHJIapTOM OCHOBHOTO 00111eT0 00pa30BaHUs MaTeMaTHKa SIBJISIETCS 00s13aTeIbHBIM
IpeIMETOM Ha JaHHOM ypoBHE oOpazoBaHusi. B 5-9 kiaccax y4ueOHbIH mpeaMer
«MareMaTuka» TpaJIULHUOHHO U3YYaeTCsl B paMKaX CIEIYIONINX y4€OHBIX KypCOB: B
5—6 knaccax — kypca «MaremaTtukay, B 7-9 kiiaccax — KypcoB «Anredpay (BKIrodas
AIIEMEHTHl CTaTUCTUKU M TEOpUM BeposiTHOocTel) um «leomerpusi». Hacrosien
IpOrpaMMOil BBOJUTCS CaMOCTOSITENNbHBIN yueOHbIH Kypc «BeposTHOCTh U
CTaTHCTHKA.

Hactosimieit nporpammoii npeaycMarpuBaeTcsl BblIeNieHHE B y4eOHOM IIaHE Ha
U3yueHUEe MaTeMaTUKHU B 5—6 Kjaccax 5 y4eOHbBIX YacOB B HEJIEITIO B TEUEHUE KAXKI0TO
roza o0y4enus, B 7-9 kiaccax 6 y4eOHBIX 4acOB B HEJIEIIO B TEUEHUE KaXKI0TO rofa
oOyueHwus, Bcero 952 yuyeOHbIX yaca.



TemaTnueckoe MiIaHUPOBaHUE YUEOHBIX KYPCOB M PEKOMEHIYEMOE pacrpeziesieHue
y4e€0HOTO BPEMEHU JUIsl U3yUEHUS OTIEIbHBIX TEM, NPEIJIOKEHHbIE B HACTOSIIEH
nporpaMMe, HaJ0 paccMarpuBaTh Kak IIPUMEpPHBIE OPHEHTHPBl B IIOMOILb
COCTABUTEIIO aBTOPCKOM paboyeil mporpaMMbl U IPEXKIE BCErO YUUTENI0. ABTOP
paboueli mporpaMMbl BIPABE YBEJIWYUTh WM YMEHBUIUTH MPEAJIOKEHHOE YHCIIO
y4€OHBIX YaCOB Ha T€MY, UTOOBI yIIIyOUTHCS B TEMATHUKY, 00JIE€ 3aMHTEPECOBABIIIYIO
YUEHUKOB, WM HAIpPaBUTh YCWIMsS Ha IpPEOoAOJ]eHHE 3arpyaHeHuil. Jlomyctumo
TAK)KE JIOKAJIBbHOE IEPEPACIPENEICHHE U NEPECTAaHOBKA JIEMEHTOB COIEPIKAHUSA
BHYTPU JAHHOTO Kiacca. KoiamdecTBO MpOBEpOYHBIX pabOT (TeMaTWUyecKu u
UTOTOBBIA KOHTPOJb KaueCTBA YCBOCHHS Y4Ye€OHOro Marepuana) U HMX THII
(camOCTOSITENIbHBIE M KOHTPOJBHBIE PAa0OTHI, TECThI) OCTAIOTCSI HA YCMOTpPEHHE
yuntensa. Takke yduTelb BIpPaBe YBEIMYHUTh WM YMEHBIIUTh YHUCIO YYEOHBIX
yacoB, OTBeNE€HHbIX B IlpumepHoil paboueil mnporpamme Ha 0000IIEHHE,
NOBTOPEHUE, CHUCTEMATU3alMI0 3HaHUM oOyuaromuxcsi. EAMHCTBEHHBIM, HO
OPUHLMINAIBHO BaXXHBIM KPUTEPUEM, SIBISETCS JOCTHIKEHHE PE3YJIbTaToB
00y4eHMsI, yKa3aHHBIX B HACTOSIIEH MporpaMme.

Oco0ennocTu npenogaBanus npeamera «Maremaruka» odydawmmumces ¢ PAC.
Mmuorue ooOyuatommecs ¢ PAC 001amaioT  XOpOIIMMHU — BBIYUCIUTEIbHBIMU
HaBblkaMi. OHU MOTYT CUMTAaTh BEPHO, B OBICTPOM TEMII€, B TOM 4YHCIE, YCTHO,
YCIICIIHBI B BBIMIOJIHEHUH 3aJaHHi, TPeOYIOMUX MPUMEHEHHUS YCBOCHHBIX paHee
JIITOPUTMOB U (POPMYII, OJHAKO MOTYT HCTBITHIBATH 3aTPYHEHUS Ha dTare BeIOOpa
HY>XHOTO aJrOpUTMa Uil (GOPMYIIbI.

VY oOyuvaromuxcss ¢ PAC naubonblune 3aTpyIHEHUsS BO3HUKAIOT MPU PELICHUU
TEKCTOBBIX 3a/lad M3-32 HEIOCTAaTKOB JIEKCUKO-TPAMMATHYECKOTO CTPOS pPeuH,
HapyIICHUs TOHUMAaHHS TPUYUHHO-CICICTBEHHBIX CBS3e M neduuurapHOCTH
BoOOpaxkeHUsl. OHM 3aTPyIHSIOTCS BBIACIUTH 3HAYMMYIO IS PELUEHUs 3aaadu
uHpopMmauio. C Tpy1oM OCYIIECTBIISAIOT IEPEHOC MPU PEILICHUN OJHOTUITHBIX 3a]1a4
B Cllyyae HE3HAYUTEIbHOTO M3MEHEHUsI (GOPMYIUPOBKH, €LIe TPyAHEE UM JaeTCs
IPUMEHEHUE TMOJTYYEHHbIX aKaJeMHUYECKHX HaBBIKOB B peanbHON >Xu3HU. M3-3a
«OyKBaJIbHOTO» MOHUMAaHMs MPOYUTAHHOTO OHU MOTYT HE 3aMedaTbh KOCBEHHBIX
dopmynupoBok. YacTo pemiaroT 3agadd, MPOCTO MAHUMYIUPYS YUCIaMu Oe3
MOHMMaHUS JIOTHUKHU PELICHHUS.

Jlaxke Te M3 0OydJaroImuXxcs, KOTOPbIe B COCTOSHUU TMPaBWIBHO peIIaTh 3a/1a4H,
CYIIECTBEHHO 3aTPYIHSIOTCS B CXEMaTH3aIlMM PEIICHHsI, COCTABICHUU BEPHOU U
WHGOPMATHBHON KPATKOW 3aIMCH, COCTABIICHUH TIJIaHA PEIICHUS 3a/1a4i 1 YepTeKa.
WM TpymHO MOHSTH, @ TeM 0oJiee 00BICHUTD, TOCIIEI0BATEIBHOCTh STATIOB PEIICHUS
M CyTb TOTO WIM WHOTO MaTeMaTH4yeckoro JeiictBus. FEme TpymHee
WHTEPIIPETUPOBATH PE3YJBTATHI B 331a49€ U UCCIIEIOBATh MOMYyUYEHHOE PEIlIeHHE.
[Ipu BbIONHEHUU 3aJaHUl Ha pPaclO3HABAaHUE JIOTMUECKH HEKOPPEKTHBIX
BBICKA3bIBaHUM, pEIICHHE JIOTMYECKHX 3a/a4, TPeOYIOUIMX pacCyXACHUS U
OOBSICHEHHUS X0J1a CBOETO pellieHus1, OyayT BO3HUKATh CYIIECTBEHHBIE TPYIHOCTH.
Ooyuatomumcst ¢ PAC u3-3a HepaBHOMEPHOCTH PAa3BUTHS MCUXUYECKUX (PYHKIUI
TPYAHO OCYIIECTBIISTH MEPEHOC MOIYYCHHBIX 3HAHUN U3 OJHOM 00JaCTH B IPYTYIO,
IPOrHO3UPOBATH TMpEABAPUTENIbHbIE pe3ylbTarbl. HampuMep, oHH XyXe, 4eM HX



HEHPOTUIINYHBIE CBEPCTHUKU CHPABISIIOTCA C MPUKHUJKON pPE3ysbTaToB, T.K. UM
JIErYe IPOCTO BBICUNUTATh ITOT PE3YJIBTaT.
Ooyuatomumcst ¢ PAC 1ocTaroyHo CIOXKHO JaeTcs MojJ0op BapUAHTOB PEILCHUS,
BBIOOD ajropuTMa U3 Habopa y»x,e OCBOCHHBIX.
Hexoropeie obyuatomuecs ¢ PAC ckioHHBI K Makporpadguu. B Takom ciyyae um
TPYAHO TNOMECTUTh LUPPY B KIETKY, CIOXKHO COOJIOAATh aKKypaTHOCTh IpH
NUCHbMEHHBIX BBIUMCICHUAX, HAIIpUMEP, B CTOJIOUK, MPHU 3alUCU JpOoOei, cTeneHei
YHclia ¥ MPpeoOpa3oBaHUU JIMHHBIX BbIpakeHUH. M 3TO HEM30eKHO MPUBOAUT K
OLITUOKaM B BBIYMCIICHUSX.
M3-3a m10X0 pa3BUTOM MOTOPUKH M HEAOCTATOUHOM COIIACOBAHHOCTU pabOThI pyK
OpU TOJB30BAHUM JIMHEMKOM WJIM LHMPKYJIEM, OOYyYarOUIMecs HCIBIThIBAIOT
3aTPYIHEHHMSI IPY BBITIOJIHEHUU YEPTEkKEHN, N300paKeHUH (PUTYp, UTO CYIIECTBEHHO
OCJIOXKHSIET YCIIEITHOE MPOXOXKACHUE Kypca FeOMETPHUHU.
Hapymenusi mpoCcTpaHCTBEHHBIX NPEACTABICHUM, BCTPEYAIOIIMECS Y HEKOTOPBIX
obyuaromuxcs ¢ PAC, MOTyT HETraTUBHO CKa3bIBaThCsl HA PEILIEHUN T€OMETPUUYECKUX
3a]1a4 ¥ Ha PELICHNUH 3a/1a4 U3 [IUKJIA TEOPUU MHOKECTB.
JInst mpeonoseHuss BO3ZHMKAIOIMX 3aTPYJHECHUN M JOCTWIKEHUS IIaHUPYEMBIX
pe3yAbTaTOB HEOOXOIUMO:
- paspemiarh obOydaromuMmcs ¢ PAC nMerh B KauecTBE CIPAaBOYHOIO Marepuasa
BH3YaJbHBIE CXEMBI U aJITOPUTMBI, OITIOPHBIE KOHCIIEKTHI, IIOIIArOBbIE NHCTPYKIIUH,
MOMOTAIOIME B PEIICHUH MaTeMaTUYeCKUX 3ahad (B TOM 4HCIIe, U BO BpeMs
IIPOBEPOYHBIX PadoT);
- COKpalaTh 00beM MUCbMEHHBIX 33JIaHUN TPU COXPAHEHUH YPOBHSI CIIO)KHOCTH;
- B TOM ciy4ae, eciau ooyvatouuiicsi ¢ PAC UCIBITBIBAET CTOMKHE TPYAHOCTH B TOM,
YTOOBl CXEMATU3UPOBATh PEIICHUE, CHENaTh MNPABWIbHBIA UYEpPTEX, COCTABUTH
BEPHYIO U MH(OPMATUBHYIO KPATKyHO 3alUCh, COCTABUTH IUIAH PEUICHUS 3a7ayH,
OOBSICHUTD NTOCJIEI0BATEIBHOCTD 3TAIIOB PELIEHUS U CYTh TOTO UJIM HHOTO JIEHCTBUS,
MHTEPHPETUPOBATh PE3YIBTATHI B 3a7a4e€ WJIA UCCIIEI0BaTh MOIYYEHHOE PELICHUE,
PEKOMEHYeTCsl HE MpeIbsBIATh BECh 00beM TpeOOBaHMI Ha MEpPBOHAYAIHLHOM
aTarne, HapuMep, OFPaHUYUTHCS TPOCTHIM PEIICHUEM 33Ja4M, IpooJKas padboTy
10 MTOATAIMHOMY HPEOIOJICHUIO 3TUX TPYIAHOCTEHN U BbIPaOOTKE aJITOPUTMA PEILICHUS
3aJ1a4 3TOro THUIIA;
- MpU HEAOCTATOYHO PA3BUTOM MOTOPHUKE WM CKJIOHHOCTH K Makporpadum,
pa3pemuTh 00y4aroleMycs MoJIb30BaThCs TETPABIO B KPYITHYIO KIIETKY;
- Tpu HEoOXOIMMOCTH HCIOJNb30BaTh paszinyHble TecThl, I[T-rexHomoruu nms
BBINIOJIHEHUS OOJIbIIMX MO O00BEeMYy 3aJaHui, 3aMEHY YCTHBIX 3aJaHud Ha
MUCbMEHHBIE;
- TP CTOMKHUX 3aTpyAHEHHUSX MPHU MOCTPOCHHM YEepTekel B Kypce IeOMETpUu
BO3MOXKHO  JIOMOJIHUTEJIBHOE HCIIOJNb30BaHUE LUQPPOBBIX  00pa30BaTEIbHBIX
peCYpCOB, BU3YAIM3UPYIOIIHNX T€OMETPUUECKUE ITPEICTABIICHNUS;
- IPY HETIOCpeNCTBEHHOM 001eHnu ¢ ooydarorumcs ¢ PAC nemgarory Heo0XoaumMo
MUHHAMH3UPOBATH B CBOEH PEUN U3JIHILIHIOK SMOIIMOHAIBHOCTD, UPOHUIO U CapKas3M,
CJIO)KHBIE TPAMMATUYECKHE KOHCTPYKIIUH.

Tak xe, Kak ¥ B APYTruX MPeIMETHBIX 00JacTsIX AJIs MepeHoca MOTy4YeHHBIX
3HaHUU B peajbHYIO0 JKU3Hb PEKOMEHIYETCs CO37aBaTh YCJIOBUA ISl OTPabOTKU



IIOJIyYEHHBIX HABBIKOB BO BHEYPOYHOM M BHEIIKOIBHOM JEATEIBHOCTH U
IOBCEITHEBHOM JKM3HU C YyYaCTHEM U OMOIIIbIO ponuTenel oOyyatomuierocs ¢ PAC.
VYuutbiBas HepaBHOMEPHOCTb OCBoeHHs oOydaromumces ¢ PAC  pasznuusbIx
TEMaTHYeCKUX oOnacTed Mo JAaHHOMY IpeIMeTy, NIPUHMMas BO BHMMAHHUE €O
CWIbHbIE M cJla0bleé CTOPOHBI B OBJAJECHUU IPEIMETHBIM COJIEPKaHHUEM Kypca
«Maremaruka», HEOOXOIMMO CTPEMUTHCSA B cO3JaHUM A oOyuaromerocsi ¢ PAC
CUTyallU! yCIleXa KaK B YPOYHOHM, TaK U BHEYPOYHOM JEATEIBbHOCTH IO JAHHOMY
IIPEAMETY.

B nporpammy 5-9 knaccoB QaxynbTaTUBHO BXOAMT pas3zell, CBI3aHHBIN ¢ HCTOpUEH
maremaTuku. MoxkHo mopyuarh oOydaromumcs ¢ PAC BbIMONTHEHHE MPOEKTOB,
IIpe3eHTalnN, JOKIAA0B Ha TEMBI U3 3TOTO pas3zeia JIANOBBIIICHUS MOTUBALIMU K
U3Y4ECHUIO IIPEIMETA.

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O ITIPEJMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

OcBoenue yueOHoro npenmMera «Maremarrukay JT0KHO 00eCIIeunBaTh 10 CTUXKEHUE
HAa YypOBHE OCHOBHOTO OOIIEro oO0Opa3oBaHUsl CHEAYIOMIUX JHUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIbTATOB:

JIuunocmmuuie pesynomamul

[Ipy oOLEHMBaHMM  JIMYHOCTHBIX  PE3YIbTATOB  HEOOXOIUMO  0OECIEeYUTh
WHIUBUYIM3AIMI0 3TAITHOCTH OCBOEHUsI 00pPa30BaTENbHBIX PE3YJAbTATOB B CBS3H
C HEPaBHOMEPHOCTBIO U OCOOCHHOCTSIMU pa3BuTHs oOyuatonierocs ¢ PAC. B cuny
0COOEHHOCTEHN IMYHOCTHOTO PAa3BUTHUS TOCTUKEHUE IAaHHBIX PE3YIbTATOB B IOJHOM
oObeMe Ha 3Tare OCHOBHOTO 00yuyeHus B mkoje ooydaronumucs ¢ PAC He Bcerga
BO3MO)XHO, TIO3TOMY PEKOMEHIYETCsl OLEHHWBATh WHIAWBUIAYAJIBHYIO IUHAMUKY
npoaBrxkeHus: oOyuatomierocsi ¢ PAC B nanHoit o0nactu.

JINYHOCTHBIE  pe3ysibTaThl  OCBOEHUS  MPOrpaMMbl  y4yeOHOro  MpeaMeTa
«MareMaTuka» XxapakTepU3yrTCH:

[TarproTryeckoe BOCIIUTAHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSALIEMY POCCHMCKOM MAaTe€MaTHKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTH)KEHHSM POCCHUHWCKMX MaTreéMaTUKOB U
POCCUMCKOM MaTeMaTH4eCKOW WIKOJIbl, K HCHOJb30BAHUIO ATUX JIOCTUKEHUH B
JIPYTUX HayKaxX W MNPUKIATHBIX chepax.

['paxxgaHckoe M TyXOBHO-HPABCTBEHHOE BOCIUTAHUE:!

TOTOBHOCTBIO K BBIMOTHEHUIO 00SI3aHHOCTEN IpaKJaHWHA U peau3allii €ro IMpas,
MPE/ICTaBIICHUEM O MAaTE€MaTH4YEeCKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYp, SBJICHUMN, MPOILEAYpP TPaXIAHCKOTr0O 001ecTBa (BBIOOPHI, OIIPOCHI U TIp.);
TOTOBHOCTBIO K OOCYXKJIEHUIO STHYECKUX NMPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM
IIPUMEHEHUEM JIOCTHKEHUN HAYKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3TUYECKHX
IPUHIUIIOB B JI€ATEIBHOCTH YUYEHOTO.

TpynoBoe BocnuraHue:

YCTAaHOBKOM HAa AaKTUBHOE Yy4YacTHE B PEIIEHHMH MPAKTHYECKUX  3a]ad
MaTeMaTHYECKOM HaIPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTU MaTEMaTHY€CKOIrO



0o0pa30BaHUs Ha MPOTHKEHUH BCEM XU3HU Ml YCIEHIHOW Mpo¢heCcCHOHATBHOM
NESATEIIbBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUMH; OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHIMBUYaJIbHOU TPACKTOPUH 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN.

DCTEeTUYECKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K  SMOIMOHAJIbHOMY M ACTETHYECKOMY  BOCIPHUSTHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3aJlad, PEIICHUH, pacCyXICHUN; YMEHHUIO BHUJIETbH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

[{leHHOCTH HAyYHOTO MMO3HAHMS:

OpUEHTALUEN B IEATEITLHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX IPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTAX pAa3BUTHS UYENOBEKa, MPUPOAbI M OOIIECTBa,
NOHMMAaHUEM MATEMaTH4YeCKOW HAyKh Kak c(epbl 4YEJIOBEUECKOH AESTEeNbHOCTH,
ATanoB €€ pa3BUTUS M 3HAYMMOCTH ISl Pa3BUTHs LMBHIA3ALMHU; OBJIAJACHUEM
S3BIKOM MaTeMaTHKU U MAaTEMaTU4YECKOU KyIbTYpOI KaK CpEACTBOM MO3HAHUS MUPA;
OBJIaJICHUEM MIPOCTEHIIMMU HaBBIKAMH HCCIIEI0BATENbCKON IEATEIbHOCTH.
dusnueckoe BocrnuTaHue, GoOpMUPOBAHUE KYIBTYPbI 3J0POBbSI U SMOLIMOHAIBHOTO
Onaronoayuus:

TOTOBHOCTBIO MPUMEHSTh MATEMAaTUYECKUE 3HAHUS B HHTEPECAX CBOETO 3/J0POBBS,
BE/ICHUS 37I0POBOT0 00pa3a )kU3HM (340pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM
3aHATUN W OTABIXA, PETyspHas (U3NYecKass aKTUBHOCTH); C(HOPMUPOBAHHOCTHIO
HaBbIKa pe(dIeKCuu, IPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TaKOro k€ IpaBa
JIPYTOro YEI0BEKA.

OKOJIOTMYECKOE BOCIIUTAHUE:

OpMEHTalMel Ha NPUMEHEHUE MaTeMaTMYeCKUX 3HAaHWW [JIs pEelIeHHs 3ajad B
001aCTH COXPaHHOCTH OKPYKaIOLIEHN Cpeibl, IIIAaHUPOBAHUS MOCTYIIKOB U OLIEHKHU UX
BO3MOXXHBIX TOCTEACTBUU [JIsl OKPYXKAIOIIEH Cpellbl; 0CO3HAaHUEM INI00aIbHOTO
XapakTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX perieHHus..

JInuHOCTHBIE pe3ynbTaThl, O00ECIEeUMBAIOIINE aJalTalMio OO0ydYaroerocs K
VU3MEHSIOIUMCS YCIIOBUSIM COLMAIIBHON U PUPOIHOM CPEbI:

TOTOBHOCTBIO K JIEHCTBHSAM B YCJIOBUSX HEONPEACIEHHOCTH, OBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO AESATENBHOCTh, B TOM YUCJIE YMEHUE
YUUTBCA Yy JPYIHX JItoAeH, mpuoOperarb B COBMECTHOM JESTEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMITETEHLIUH U3 OIbITA IPYTUX;

HEO0OXOIUMOCThIO B (JOPMUPOBAHUM HOBBIX 3HaHU, B TOM 4yucie (pOopMyIHpoBaTh
UJeH, TOHSATHUS, TUNOTE3bl 00 OOBEKTaX W SIBICHUSIX, B TOM YHUCJIE paHEe He
U3BECTHBIX, OCO3HABaTh NE(MUIMTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallM0, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMl0 KaK BbI30B, TPEOYIOIIMI KOHTpMEp, KOPPEKTUPOBAThb NPUHUMAEMbIE
pemieHuss U JeHCTBUS, (GOPMYIHpPOBATh U OLEHUBaTb PUCKU U TOCIENCTBUS,
(GhOopMUPOBATH OIIBIT.

Memanpeomemmnbwie pe3ynomamnul
MertanpenMeTHble pe3yJbTaThl OCBOCHHS MPOTpaMMbl  Y4EOHOTO TpeaMera
«Maremaruka» XapaKkTePU3yIOTCS OBJIA/ICHUEM VHUBEPCANbHbIMU



NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUGHLIMU
O0elicmeUusAMU U YHUBEPCATIbHLIMU PeZYIAMUSGHBIMU OeliCEUIMU.

1) Vuueepcanvnvlie nosnaeamenwvuvle Oeticmsus obecneuusarom gopmuposanue
0a308bIX KOZHUMUBHLIX NPOYECco8 00YYaowuxcs (0ceoeHue Memooos NO3HAHUSL
OKpydHcarue2o0 Mupa; npumeHeHue JN02U4ecKUx, UCCIe008amelbCKuxX onepayul,
ymenutl pabomams ¢ uHpopmayuetl).

ba3oBeie ornueckue qeuCTBUS:

— BBIABJISITH M XapaKTEPU30BaTh  CYIIECTBEHHbIC  IPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, TMOHSITUM, OTHOIICHUH MEXIYy MOHSITUAMU;
bopMyIMpOBaTh ONPEACIICHNUS TOHIATHI, YCTaHABIMBAThH CYIIECTBCHHBIN MPU3HAK
KJIacCU(pUKALMK, OCHOBaHHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOTI0 aHAJIN3a;

— BOCIIPUHUMATh, (OPMYJIUPOBATH U TPEOOPa30BBIBATH CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIC,

— BBISIBIISIT MaTEMAaTUYECKME 3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTuBopeursi B (paKTax, IAaHHBIX, HAOJIOJCHUSAX U YTBEPXKICHUSX; IMpeaiaraTh
KPUTEPUH JIJIs1 BHIABJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

— JeNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

— pa30OupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKJICHUHN (TIpsIMbIC
U OT NIPOTHUBHOIO), MPOBOJUTH CAMOCTOSATEIBLHO HECIOXXHBIE JI0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (paKTOB, BBHICTpAaMBATh apryMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS,

— BBIOMPATH CMIOCO0 pellleHns Yy4eOHOM 3a7a4uu (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILEHUs, BEIOMPATh HanboJee MNOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).
ba3oBbie uccienoBarenbCKue 1ENCTBUSA:

— UCIIOIb30BaTh BOIMPOCHI KAaK HCCIENOBATENbCKUM HHCTPYMEHT
Mo3HaHUS; (HOPMYITUPOBATH BOMPOCH, GUKCUPYIONTUE MPOTUBOPEUNE, MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh HCKOMOE W JaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUIO, MHEHHUE;

— IPOBOJAUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUJIaHY HECJOKHBIN
HKCIEPUMEHT, HEOOJIbIIOE UCCIEOBAHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH
MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;

— CaMOCTOSITeNIbHO (D OpMYJIMpOBaTh OOOOIIEHUS W  BBIBOJBLI IO
pe3yibTaTaM  MPOBEAEHHOrO  HAOJIOJIEHUs,  MCCIEJOBaHUS,  OIICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

— MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIJBUTATH
MIPETOJIOKEHUSI O €TO Pa3BUTHH B HOBBIX  YCJIOBUSIX.

PaGota ¢ undopmarueii:

— BBISIBIIATh HEJAOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAITNH, TAaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a4H;

— BBIOMPATh, AHATTM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETHUPOBATH
WH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS;



— BbIOMpaTh PopMy mIpeacTaBieHHUs WHGOPMALMU U WIUTIOCTPUPOBATH
peliaemble 3a/1auun cXeMmMaMH, JauMarpaMmamMu, HWHOM rpapukod u ux
KOMOHMHAIIUSIMU,

— OLICHUBATh HAJIEKHOCTH MH(POPMAIUU 110 KPUTEPUSIM, TIPEITIOKEHHBIM
yuautesneM Wid chHOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

2) Yuueepcanvnvle KOMMYHUKAMUGHDbLE oelicmeus obecneuusarom
CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00VUAIOUSUXCH.

Hapymienue oOmenust siBisgercs 0a30BbIM HapyIlIEHHEM TpPU PacCTpoilcTBax
ayTHUCTUYECKOTO CIEKTPa, MOATOMY JOCTHXKEHUE TaHHBIX PE3YJIBTATOB MOXKET OBIThH
3arpyaHeHo s ooyyatomuxcs ¢ PAC. [1pu ouennBanuu oBiajgenus Y Y/ B oonactu
«OOmmenne» CiemyeT OICHWBATh WHAWBUAYAJIbHBIC PE3YJIbTaThl W JHHAMHUKY
dbopmupoBanus JaHHbIX Y Y] y oOyyaromuxcs.

OO1enue:

— BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUU C
YCIIOBUSIMU U TEISMHU OOIICHMS; SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY
3peHHUs B YCTHBIX U MUCHMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3aJlayu, KOMMEHTHUPOBATh MOJyUYEHHBIN Pe3yJIbTaT;

— B X0Ji¢ 00CYKJIE€HHUS 3aJaBaTh BOIPOCHI MO CYILIECTBY 00CYX)AaeMOn
TEMBbI, IPOOJIEMbI, pPelllaeMOM 3a/lauu, BbICKa3bIBaTh MJICH, HAIIEJICHHBIE HA TTOWCK
pEIIeHUs; COMOCTABIATh CBOM CYXACHHUS  C CYXJICHUAMH APYTMX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3IMYUE M CXOJACTBO MO3UIMI; B KOPPEKTHOU (opme
dbopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

— NpENCTaBIATh  Pe3ydbTaThl pEHIeHWS 3a7add, OSKCIECPUMEHTa,
UCCJIEIOBAHUS, MPOEKTA; CaMOCTOATEIBHO BbIOMpPATh (QOpMAT BBICTYIUIEHUS C
y4E€TOM 3aj1au IPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaIHUYECTBO:

— MOHUMAaTh W  HUCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOM U
WHIUBUYaIbHOW pPaOOThl TMpU pPEIICHHH YYEOHBIX MaTEMaTHYECKUX 3a]1ad;
NPUHUMATh 11€Jb COBMECTHOM JICSITENIbHOCTH, IIJIAHUPOBATh OPTaHU3AINIO
COBMECTHOW pabOThI, pacrpeaeiiarh BUAbI paldOT, JOroBapuUBATHCS, OOCYXKIATh
MIPOIIECC U Pe3ynbTaT paboThl; 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;

— y4acTBOBaTh B TPYMIOBBIX (opmax padoThl (0OCykaeHus, 0OMEH
MHEHUSIMH, MO3TOBBIC INTYpMBbI W Jp.); BBITIOJHATH CBOK YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJICHAMH KOMAaHBI, OIICHHBATh
KauyeCcTBO CBOETO BKJAJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
YY9aCTHHKaMHU B3aUMOJICHCTBHSI.

3) Vuusepcanvuvie pecynamuenwle Oelicmeus obecneuusarom Gopmuposanue
CMBLCI08bIX YCIMAHOBOK U HCUZHEHHBIX HABLIKO8 TUYHOCTIU.

VYV obyuaromuxcsi ¢ PAC 3auactyro 3ajaepkuBaeTcs (PaKTUUECKOE BCTYILICHHE B
MOJIPOCTKOBBIA  BO3PACT, UYTO TPEXKJIE BCETO BHIPAKACTCS B TPYIHOCTIX
dbopmupoBaHus pedIeKCUBHOM JIESITEIILHOCTU U B 33/ICP’KKE OBJIAICHHS YUCOHBIMHU
JNEHCTBUSIMHU CaMOCTOSTEILHON MMOCTAaHOBKY YUeOHBIX I11eJIeH, TEHCTBUI KOHTPOJIS U
OIICHUBAHUSI COOCTBEHHOU NESITEIILHOCTH, PA3BUTUU WHUIIMATUBEI B OPTaHU3AIUU
y49e0HOTO COTPYTHHYECTRA.

Camoopranuzanus:



— CaMOCTOSTENIbHO COCTABJISATH IUIAH, aJTOPUTM PELICHHs 3a1auu (HiIn
€ro 4acTh), BbIOMpaTh CIOCOO penieHus ¢ y4€TOM HMEIOIIMXCS PECypcoB H
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBaTh M KOPPEKTHUPOBATH BapHUAHTHI
pelieHuit ¢ ydéToM HOBOM MH(pOpMaIu.

CaMOKOHTpOJIB:

— BJIaJETh CIOCOOaMHU CaMONPOBEPKH, CAMOKOHTPOJS IIpoliecca U
pe3yJibTata pEHIeHus MAaTeMaTUYECKOW 3a/1auu;

- MPEABUIETh TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3aJ]a4, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

- OLICHMBATh COOTBETCTBHUE PE3YyJIbTATA NESATENBHOCTH NOCTABICHHOU
eI U YCIOBHUSAM, OOBSCHATH NMPUUYUHBI JOCTHKEHUSI WM HEAOCTHXKEHHUS LIEIH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

Ilpeomemmnuie pezyrvmamot

JlocTukeHne peIMeTHBIX pe3ynbTaroB oOydaromumucs ¢ PAC Ha stane oOydenus
B OCHOBHOW IIKOJE OMNpEAENseTcs HWHAUBUAYAIbHBIMH  OCOOCHHOCTSIMH,
CBSI3aHHBIMM KaK C OCOOCHHOCTSMU IIO3HABaTE€JIbHOW JESATEIIBHOCTH U
HEPAaBHOMEPHOCTHIO PAa3BUTHS ICUXUUECKUX (PYHKINN, TAK U COLIUATIBHBIM OIBITOM
ayTUYHBIX IIKOJBHUKOB. [lo3TOMY JOCTM)KEHHME NPEIMETHBIX PpPE3YyJIbTaTOB
KOHKPETHBIM YYaIIMMCSl MOKET HE BCEIJla COBIAJaTh C BPEMEHHBIMU TPaHUIIAMU
oOy4yeHus 1o rojaM 00y4eHHs.

[IpenmetHble pe3ynabrarbl ocBoeHUs IIpumepHoill pabodeil mnporpaMmbl IO
MaTeMaThKe MPEeACTaBIeHbl IO ToJaM OOyYeHHs B CIEIYIOUIMX pazaenax
IIPOTpaMMBbl B paMKax OTAENIBHBIX KypCOB: B 5—0 Kiaccax — Kypca «Maremarukay,
B 7-9 knaccax — KypcoB «AnreOpay, «[eomeTpusi», «BEpoSTHOCTh U CTaTUCTUKAY.
Pa3BuTue JOrM4ecKMX NPENCTABICHUNH W HABBIKOB JIOTHYECKOIO MBIIIICHUS
OCYIIECTBIISIETCS HAa IPOTSHKEHUH BCEX JIET O0Y4YEeHHsI B OCHOBHOM ILIKOJIE B paMKax
BCEX HA3BaHHBIX KypcoB. lIpeamomaraercsi, 4To BBITYCKHUK OCHOBHOM UIKOJIBI
CMOYKET CTPOMTH BBICKa3bIBaHUs M OTPULAHUS BBICKa3bIBaHUI, pPACIIO3HABATh
VICTUHHBIE W JIOKHBIE BBICKA3bIBAHMS, NPHUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI,
OBJIAJICET MOHATUSMHU: OIPEACICHHE, AKCUOMA, TEOpPEMaA, JO0KAa3aTelbCTBO — U
HAy4UTCS UCTIOIb30BATh WX MIPH BHIMOJIHEHNN YU€OHBIX U BHEYUEOHBIX 3a/1au.

IIPUMEPHASNI PABOYAS TIPOITPAMMA YUYEBHOI'O KYPCA
«MATEMATUKA». 5-6 KJIACCBbI

HNEJIN N3YYEHUSA YUYEBHOI'O KYPCA
[IpropuTeTHBIMU LEIIMU 00YUEHUS MaTeMaTHKE B 5—6 Kitaccax sIBISIOTCS:

— poJOoKEeHNEe (DOPMUPOBAHUS OCHOBHBIX MaTeMaTHUYCCKHX TOHSATHN
(uncrno, Bemu4InHa, reoMeTpudeckasi purypa), 00ecrneuynBarImx NpeeMCTBEHHOCTh
U TIEPCTIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMs 00yUarOIINXCS;

— pa3BUTHE HMHTEIUICKTYAIbHBIX M  TBOPYECKUX  CIOCOOHOCTEH
OoOydJaromuxcsi, IMO3HABATEIHPHOW AaKTUBHOCTH, WCCIIEIOBATEIBCKUX yMEHUH,
MHTEPECA K U3YUYCHUIO MATEMAaTUKU;



— noJiBe/ieHue OOydJarolmuxcsi Ha JOCTYMHOM [UIsl HUX YPOBHE K
OCO3HAHHUIO B3aUMOCBSI3U MATEMATHUKHU U OKPYKAKOLIET0 MUPA;

— dbopmupoBanre (YHKIMOHATLHOM MAaTeMaTHYeCKOW T'PaMOTHOCTH:
YMEHUSI paclio3HaBaTh MaTEMaTUYeCKUEe OOBEKTHl B PEANbHBIX KU3HEHHBIX
CUTyalusX, IPUMEHSTh OCBOEHHBIE YMEHUS ISt peneHus
MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, UHTEPIIPETUPOBATH MOJTYYEHHBIE PE3YyJIbTAThI
Y OLICHMBATh UX HA COOTBETCTBHUE MPAKTUYECKON CUTYALINH.

OCHOBHBIE JIMHUM COJEpKaHHMS Kypca MaremMaruku B 5—-0 Kkjaccax —
apumMeTnyeckas u TeOMETpUIECKasi, KOTOpPbIE Pa3BUBAIOTCS MApaUIEIbHO, KaXaast
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OTHAKO, HE HE3ABUCHUMO OJHA OT JIPYTOH,
a B TECHOM KOHTAKT€ U B3aUMOJEHCTBUU. Takkxe B Kypce MPOUCXOAUT 3HAKOMCTBO C
AIIEMEHTAMU aJIre€Opbl U ONUCATEIbHON CTATUCTUKH.

N3yuenue apupMeTHUEeCKOro Marepuajga HAuMHAeTCs CO CHUCTEeMaTH3allid |
Pa3BUTHS 3HAHUM O HATYPAJIBHBIX YMCIIAX, TOJYYEHHBIX B HAYAJIBHOM wIKoue. [Ipn
TOM COBEPIICHCTBOBAHHE BBIYMCIUTENBHON TEXHUKHM M (OPMHPOBAHHE HOBBIX
TEOPETHUYECKUX 3HAHUM COUYETAETCS C PAa3BUTHUEM BBIYHMCIWUTEIBHOU KYJIBTYpHI, B
YACTHOCTH C 00yY€HHUEM MPOCTEUIINM NpUE€MaM NMPUKUIKUA U OLEHKH PE3yJbTaToB
BBIYMCIICHUN. [I3ydyeHne HarypajpHBIX 4YHCENl MpoJoJDKaeTcs B 6 Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MTOHATUSMH TEOPHH JIETUMOCTH.

Jpyroii KpynHbIi OJIOK B collepKaHUK apru(PMETHUECKOU JIMHUKU — 3T0 Ipodu. Havamo
U3Yy4EeHUS] OOBIKHOBEHHBIX U JIECSITUYHBIX APOOEH OTHECEHO K 5 Ki1accy. DTO MepBbIi
3Tan B OCBOECHUHU JIpoOeH, KOrna MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMH UESIMHU,
noHATUSAMU Tembl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpoOed B MOJHOM
00bEME MPEAIIECTBYET U3YYEHHUIO JECATHYHBIX ApPOOEH, YTO IEIeCO00pa3HO C
TOYKH 3PEHHUS JIOTUKH W3JI0KEHHSI YMCIOBOW JIMHUM, KOTJAA MpaBuja JIEUCTBUM C
JNECATUYHBIMU JIPOOSIMH MOXKHO OOOCHOBaTh YK€ H3BECTHBIMHU aJTOPUTMaMU
BBITNIOJIHEHUS IEUCTBUIN C OOBIKHOBEHHBIMU APOOSIMHU. 3HAKOMCTBO C JECATUUHBIMU
OpOoOSMU PACHIUPUT BOSMOXKHOCTH ISl MOHUMAaHUS O0yYaroIIMMHUCS TPUKIIATHOTO
IIPUMEHEHUS HOBOM 3aIIMCH NPY U3yYEHUH IPYTUX IIPEAMETOB U IPU PAKTHYECKOM
ucrnonb3oBanuu. K 6 kiaccy OTHECEH BTOpOW ATam B U3YYEHHH IpoOei, Te
IPOUCXOJUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHMSI M IpeoOpa3zoBaHus ApoOeH,
OCBOCHUE HOBBIX BBIYMCIHUTEIBHBIX aNTOPUTMOB, OTTAUUBAHUE TEXHUKH
BBIYKCIICHUI, B TOM YUCJI€ 3HAYCHUI BBIPAKEHUH, COEPKAIIMX U OOBIKHOBEHHBIE,
U JIECSITUYHbIE IPOOU, YCTAHOBJICHUE CBSI3EH MEXIY HUMU, pACCMOTPEHHE MTPUEMOB
peuieHus 3aja4d Ha Apoou. B Hayane 6 kiacca MpOMCXOAUT 3HAKOMCTBO C MOHATHEM
MPOLICHTA.

OCc00EHHOCTBIO U3YUYEHUS TIOJOKUTEIBHBIX U OTPUIIATENIbHBIX YHCEN SBISETCS TO,
YTO OHU TaK)K€ MOT'YT pacCMaTpHUBaThCsl B HECKOJIBKO 3TanoB. B 6 kilacce B Havale
n3ydeHus TeMbl «I1o0KUTENBHBIE U OTPHULIATEBHBIE YNCIIA» BBIIEISAETCS MOATEMA
«Ilenple yncna», B paMKax KOTOpPOM 3HAKOMCTBO C OTPHULATEJIbHBIMU YHCIAMU U
JNEUCTBUAMM C TOJOKHUTEIbHBIMA M OTPHULATEIBHBIMU YUCIAMHU MPOUCXOJUT Ha
OCHOBE COJEPKATEJIBHOIO IMOAXO0Ad. JTO I03BOJSET HAa JOCTYIIHOM YpPOBHE
MO3HAKOMUTh YYaIIUXCS NPAKTUYECKA CO BCEMU OCHOBHBIMM MOHSATHUAMH TEMBI, B
TOM YHCJIE€ U C TIPaBUJIAMU 3HAKOB IMPH BBIOJHEHUH apU(PMETHUECKUX JACHCTBUM.



N3ydyeHne pallMOHaJbHBIX YUCET HA 3TOM HE 3aKOHYMTCS, a OyAeT MPOIOJIKEHO B
Kypce anreOpsl 7 Kiacca, 4YTO CTaHET CJIEAYIOUIMM IPOXOJOM  BCEX
IPUHLMINAIBHBIX BOIPOCOB, TEM CaMbIM pa3JeleHUE TPYIAHOCTEH oOlserdaer
BOCIPUATHE MaTepuaia, a paclpeesieHue BO BPEMEHU CIIOCOOCTBYET MPOYHOCTH
IpUOOpPETAEMBIX HAaBBIKOB.

[Ipu oOydyeHMM pelIeHHIO TEKCTOBBIX 3ajad B S5—6 Kjaccax HCIOJIb3YIOTCS
apu(meTnyeckre npuémsl perieHus. TekcToBbIE 3a/1a41, periaeMble IPU 0TPaOOTKE
BBIYMCIIUTEIBHBIX HABBIKOB B 5—6 Kilaccax, pacCMaTpHUBAIOTCS 33a4d CIEAYIOIINX
BUJIOB: 3a/Jladyd Ha JBW)KEHHME, Ha 4YacTH, Ha IOKyNKd, Ha paboTy u
IIPOU3BOAUTEIBHOCTD, HA MPOLIEHTHI, HA OTHOLIEHU M mpornopuuu. Kpome Ttoro,
oOydJarommecs: 3HaKOMSTCS ¢ MpUEMaMH pelIeHus 3a1a4 nepebopoM BO3MOKHBIX
BapUAHTOB, y4arcs paboTarh ¢ MH(pOpMALMEN, NpeACcTaBIeHHOW B (opMe TabIuIY
WU JUarpaMM.

B  Ilpumepnoit  paboueil mporpamme  mpeaycMoTpeHo  (HOpMHUpPOBaHUE
IIPOIENEBTUYECKUX anreOpandeckux  InpexacrabieHuil. bykBa kak cuUMBOI
HEKOTOPOI'O 4YHCjla B 3aBUCUMOCTH OT MAT€MaTu4eCKOr0 KOHTEKCTAa BBOAUTCS
IIOCTENIEHHO. byKBEeHHas CHMBOJIMKA IIMPOKO MCIIOJIB3YETCS IIPEXKIE BCETO JIA
3allUCU  OOLIMX YTBEPXKIEHUN U MpenokKeHu, (Gopmys, B YACTHOCTH JJIs
BBIYMCJICHUS T€OMETPUYECKUX BEIIMYMH, B KAUECTBE «3aMECTUTEIIS YUCIIA.

B kypce «Maremarukn» 5—6 KIaccoB MNpEACTaBICHAa HAaNIAIHAs TIE€OMETPHs,
HalpaBJICHHAasT Ha pa3BUTHE OOpPAa3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, M300pa3UTENIbHBIX YMEHHH. OTO BaXKHBIA 3Tal B H3YYCHUU
TrE€OMETPHUH, KOTOPBIM OCYLIECTBISIETCS HA HAIISAHO-NIPAKTUYECKOM YpPOBHE,
ONMMpAETCd Ha HaNIAIHO-00pa3HOe MbIIUIeHUEe oOyyaromuxcs. bonbiias poib
OTBOJUTCS MPAKTUYECKOU IEATEIIBHOCTH, ONBITY, SKCIIEPUMEHTY, MOAECIUPOBAHHUIO.
OOyuaroniyecss 3HAKOMSTCS ¢ T€OMETPUYECKUMHU (PUTypamMu Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(QUTYpALMSIMH, y4arcs n300paxkaTb UX Ha
HEJIMHOBAHHOW M KJIETYaTOM OymMare, pacCMaTpUBAaIOT UX MPOCTEHIIHe cBoCTBa. B
IpOLECCe N3YUYEHUs HalIIHOW T€OMETPUH 3HAHUS, TOTy4eHHbIE 00yUYarOLUUMUCS B
Ha4aJIbHOM IIKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSAIOTCS.

MECTO YYEBHOI'O KYPCA B YYEGHOM I1VIAHE

CornacHo yuyeOHOMY IIJIaHy B 5—6 Kjlaccax M3ydaeTcss MHTETPUPOBAHHBINA MPEIMET
«MaremaTuka», KOTOpBIN BKJIIOYACT apu(dMETHYeCKUd Marepual W HarIsIHYIO
TE€OMETPHUIO, & TAKXKE MTPOTICACBTUYCCKUE CBEACHUS U3 alITeOphl, DIEMEHThI JIOTUKHU U
Hayajia OonucaTeIbHON CTaTUCTUKHU.

VYueOHbIN MJIaH HAa U3yYEeHHE MaTeMaTWKUu B 5—6 Kiaccax OTBOJAUT HE MeHee 5
y4eOHBIX YaCOB B HEJCIIO B TEUCHHUE KaXKI0T0 rojia 00y4deHus, Bcero He menee 340
y4eOHBIX YacoB.

COAEPKAHHUE YYEBHOTI O KYPCA (11O 'OOJAM OBYYEHUA)

5 KUIIACC

HarypaabHble ync/ia 4 HYJIb

Harypansnoe umcno. Psan Harypamphbix uucen. Ywcno 0. WM3o0paxenue
HaTypaJIbHBIX YHCEJI TOYKAMU Ha KOOPJAUHATHOM (YMCIOBOW) IPSIMOM.



[lo3umonHass cucremMa CcyUCIeHUs. PuMckas Hymepamusi Kak [pUMep
HEIMO3ULIMOHHOM CUCTEMBI cuucieHus. JlecaTuyHas cucTeMa CYMCIICHHUS.
CpaBHeHHME HATypaJIbHBIX YHCEJ, CpPAaBHEHHE HATYpPaJIbHBIX YHCEI C HYJIEM.
Crnoco6bl cpaBHeHus. OKpyTIIeHHE HAaTypaJbHbIX YUCEN.

CrnoxeHue HaTypajJbHBIX YMCEI; CBOMCTBO HYJNS NPH CIOKEHUH. Bbruntanue kak
NefcTBUE, 00paTHOE CIOKEHUI0. YMHOKEHUE HATypaJbHBIX YHCEN; CBOMCTBA HYJISA
W eIUHMIIBI TIPU YMHOKEHHH. [lereHue Kak JelcTBHe, 0OpaTHOE YMHOXKEHHIO.
KoMIioHeHTbl  nelcTBHM, CBsI3b  Mexay HuMmHu. [IpoBepka  pe3ynbrara
apuMeTHdeckoro aeucTBus. llepeMecTUTEenTbHOE W COYETATEIHbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUSI W YMHOXEHHS, PACHpPEICIUTEIbHOE CBOMCTBO (3aKOH)
YMHOXKEHHS.

Hcnons3oBanue OyKB JJjisi 0003HAUEHUsSI HEU3BECTHOIO KOMIIOHEHTAa U 3alucH
CBOMCTB apu(PMETUUECKUX JACHCTBUM.

Jenurenu u KpaTHbIE YUCIa, PA3JIOKEHUE HA MHOXUTENM. [IpocThie U cocTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHp ¢ HaTypaJbHBIM MOKA3aTeJIeM. 3alUCh YUCIA B BUJE CYMMBI Pa3psIHbIX
CJIaraeMbiX.

UucnoBoe BbIpaXeHUE. BbIuncieHNE 3HAYEHUN YMCIOBBIX BBIPAXKECHUH; MOPSIAOK
BBITIOJIHEHUS A€UCTBUM. VICIIONb30BaHNE MTPU BBIUMUCICHUSIX IEPEMECTUTEIBHOTO U
COYETATEJIbHOTO CBOWCTB (3aKOHOB) CJIIOKEHUS 1 YMHOKEHUS, PACTIPEICTUTEIILHOTO
CBOMCTBA YMHOKCHHUS.

Apodu

[Ipeacrapnenue o ApoOU Kak crocodOe 3amucu 4acTu BeIMUUHBL. OOBIKHOBEHHBIC
npoOu. [TpaBunbHbIEC U HEMIpaBWIbHBIE ApoOu. CMmelanHasi Jpo0b; peICTaBICHUE
CMENIaHHOW IpoOu B BUJI€ HEMPABUIIBHON JPOOU U BbICIICHUE LIETION YacTh yucia
W3 HEMpaBWIbHOU Jpoou. NM3o0pakeHue ApoOel TOUKaMH Ha YKMCJIOBOM MPSIMOM.
OcHoBHOe cBOMCTBO JipodOu. Cokpaienue apoodei. [IpuBenenne npodbu Kk HOBOMY
3HameHarento. CpaBHeHHE IPOOEH.

CnoxxeHue W  BBIYUTAHUE JpoOed. VYMHOXEHHWE U  JIeJIeHuE Jpo0ei;
B3aMMHO-00paTHbIe 1podu. HaxokieHne 4acTH 1eJ1oro | IeJIoro Mo ero YacTH.
Hecarnunas 3anuchk napoben. I[lpencraBnenue necaTuyHOM npoOW B BHIE
0ObIKHOBEHHOU. 300paskeHre IeCITUUHBIX Ipo0el TOUKaMH Ha YUCJIIOBOM MPSIMOA.
CpaBHEHHE JECATUYHBIX JAPOOCH.

Apudmernueckue IeUCTBUS C NECATUUYHBIMU JPpoOsMu. OKpyIieHHEe IeCATUYHBIX
Jpo0ei.

Pemienne TekcToBbIX 32124

Perienrie TEKCTOBBIX 3ajiad apu(PMeTHdecKuM crocoOom. PelieHue JIOrH4ecKux
3ama4. Pemenue 3amad mepebopoM BceX BO3MOXKHBIX BapuaHTOB. Vcmosib3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemenne 3a1a4, copeprKaiiux 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIUYUHBI: CKOPOCTD,
BpEMs, PaCCTOSTHUE; 1I€HA, KOJIMYE€CTBO, CTOUMOCTh. EJIMHUIIBI U3MEPEHHUSI: MACCHI,
o0bEMa, IICHBI; PACCTOSIHUS, BpPEeMEHH, CKOpOoCTH. CBs3b MEXKIAy EAMHHUIIAMU
U3MEPEHUS KaXKI0W BEJIMUUHBI.

Permenue oCHOBHBIX 3a71a4 HA APOOH.

[IpencraBneHne qaHHBIX B BUJIE€ TAOJIUII, CTOJTOUATHIX JTHATPAMM.



Harnsignas reomerpust

Harnsigasie npeacrasieHus o GpUrypax Ha IiioCKOCTH: TOUKa, psiMasi, OTPE30K, JIyY,
yIOJI, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yrou. [Ipsamon, ocTpsii, Tynou
Y PA3BEPHYTHIN YIJIBI.

JnuHa oTpe3ka, METPUYECKUE EIWHMIBI UIMHBL. JlIMHA JIOMaHOHM, MEPUMETP
MHOTOYTOJIbHUKA. MI3MepeHne 1 MOCTPOEHHUE YITIOB C MOMOIIBIO TPAHCIIOPTHPA.
Harnsiguele mpencrabineHus o (urypax Ha IUIOCKOCTH:  MHOTOYTOJIbHUK;
IPSIMOYTOJIBHUK, KBAAPaT; TPEYTONBHUK, O PAaBEHCTBE (QUTYD.

N3o6paxxkenne ¢uryp, B TOM uunciae Ha kietdatoi Oymare. [loctpoenue
KOH(Urypanuii U3 4actei MpsiMOii, OKPY>KHOCTH Ha HEJIIMHOBAHHOM U KJIETYATOU
Oymare. Mlcnoab30BaHrE CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIBHHKA, KBaJpara.
[Inomans  OpPSAMOYTOJBHHKA W MHOTOYTOJIBHMKOB,  COCTABIEHHBIX M3
NPSIMOYTOJIBHUKOB, B TOM 4ucje (puryp, m300pax€HHbIX Ha KieTyaToud Oymare.
EnvHUIBI M3MepeHns TUIOIAAHN.

HarnsiiHple mnpeacTaBieHUs O MPOCTPAHCTBEHHBIX (UIYypax: MNPsIMOYTOJIbHBIN
napajuienenunesn, — KyO,  MHOrorpaHHMkd.  M3oOpakeHue  mpocTedmmx
MHOTOTpaHHUKOB. Pa3BépTkn kyOba u mnapamuienenunena. CoznaHue Mozenel
MHOTOTPAHHUKOB (13 OyMaru, mpoBOJIOKH, INTACTHIIMHA U JIp.).

O0BEM IPSMOYTOJIBHOTO Napajuieenunena, Kyoa. Enunuiis nsmepenus oobEma.

6 KJIACC

HarypaabHble unciia

Apudmernueckue JACHUCTBHS C MHOTO3HAUHBIMM HATypaJbHBIMH  UYHCIIAMH.
YucrioBble  BBIPAKEHHUSA, TOPSAOK  JACHCTBUH,  HUCHOJB30BAHHE  CKOOOK.
Hcnonp30BaHue Mpy BEIYUCICHUSAX EPEMECTUTEIIBHOTO U COYETATEILHOIO CBOMCTB
CJIOKEHUS U YMHOXKEHHUS, pacCIpeeIUTEILHOTO CBOMCTBAa yMHOKEeHUS. OKpYTIICHUE
HaTypajbHbIX YUCEJL.

JlenuTenu U KpaTHbIC YKCia; HAMOOIBIIHMKM OOIIHI 1eTUTEh 1 HAMMEHbIIIee 00I1Iee
KparHoe. J[eTuMOCTb CyMMBI M TPOU3BEACHHUS. JleJIeHnE C OCTaTKOM.

Jpodu

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalleHue AapoOei.
CpaBHeHUe U yIopsiounBaHue apooOeit. PemeHue 3amad Ha HaXOXKJICHUE YacTH OT
[EJOT0 M IEeJIOT0 MO ero d4actu. JIpoOHoe 4YhciIo Kak pe3yabTar JeJCHUSs.
[IpencrapneHne AECATUYHON IPOOU B BUJIE OOBIKHOBEHHOM APOOH U BO3ZMOKHOCTD
npeACcTaBIeHUs] OOBIKHOBEHHOM IpOOU B BUJIEC ACCATUYHON. JlecaTuuHbie ApoOu U
MeTpUUYecKas cuctemMa Mep. ApupMeTudecKre 1eHCTBUS U YUCIIOBBIC BHIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU  JIPOOSIMHU.

OtHomenue. Jlenenue B JaHHOM OTHOIIeHUU. Macitab, nponopius. [IpuMenenue
IIPOITOPLMN IPU PELIECHUHU 3a1a4.

ITonstue mpoueHTa. BeryuciaeHne mporieHTa OT BEIWYMHBI U BEIWYUHBI MO €€
MPOIICHTY. BhIpakeHHe TPOILIEHTOB NECATHYHBIMU NpoOsvu. Pemienue 3amad Ha
MPOIICHTHI. BhIpaXkeHne OTHOIICHUS BEJIMYUH B IIPOIIEHTAX.

IHonoxkuTeNbHBIE M OTPULIATEIBLHBIE YHCJIA

[lonoxurenbHble W oTpunarenbHble uncia. llempie uywncma. Mopyne uwucna,
reoMeTpuYecKass HWHTEpIpeTanuss Momyias 4uucma. M3o0paxkenue ducen Ha



KOOpAMHATHON  mpsaAMol. YwucnoBele  npoMmexkyTkd. CpaBHEHHE  YHCEIL.
ApudpmeTnueckue IeHCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.
[IpssMoyrosibHass cucTeMa KOOpPAMHAT Ha INIOCKOCTH. KoopaumHarel TOYKM Ha
IUIOCKOCTH, abcuucca 1 opauHata. [loctpoeHue Touek U GuUryp Ha KOOpAMHATHOU
IJIOCKOCTH.

bykBeHHBbIE BHIPpAKEHUS

[TpumeHneHne OykB Ui 3allMCH MAaT€MaTHYECKUX BBIPAKEHUM WU MPEIJIOKEHUH.
CpoiicTBa apupMETHUECKUX ACUCTBUN. DByKkBeHHbIE BBIpAKEHHS U YHCIOBBIC
IIOICTAHOBKHM. DyKBEHHBIE DPaBEHCTBA, HAXOXKICHHWE HEU3BECTHOIO KOMIIOHEHTA.
®opmynel; popMysl IEpUMeTpa U IUIOMIAU MPSIMOYTOJIbHUKA, KBaJpaTa, 00béMa
napajuieNienumnena u Kyoa.

Pemienue TeKCTOBBIX 32124

Pemenue TEKCTOBBIX 3a/lad apu(PMETUUYECKHM CIOCOOOM. PelieHne mormyeckux
3aja4. Pemenue 3agau nepebOpoM BCceX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3anad, coneprkaliux 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIUYUHBI: CKOPOCTb,
BpEMs, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD; [IPOU3BOAUTEIILHOCTD, BpEMS,
00bEM paboThl. EAMHMIIBI U3MEpEeHHs: MacChl, CTOMMOCTH; PacCTOSHUSA, BPEMEHHU,
ckopocTH. CBA3b MEXAY €AMHULAMU U3MEPEHUS KaK0M BEJITUYNHBI.

Pemienue 3anad, CBA3AaHHBIX C OTHOLICHUEM, IPOIIOPLUOHAIBHOCTHIO BEJIWYMUH,
IPOLEHTaMH; PELIEHHE OCHOBHBIX 3a/1a4 Ha APOOU U TMPOLIEHTHI.

OuneHka © MNOpUKUAKA, OKpymieHue pe3ynbrara. CocTaBieHHe OyKBEHHBIX
BBIPAXEHUH 110 YCIIOBUIO 3a1a4U.

[IpencraBnenne JaHHBIX C MOMOIIbIO TaOmul u auarpamMm. CronOuaTbie
JMiarpaMMBbl: YTEHHE U MTOCTPOCHUE. UTEeHNE KPYrOBBIX JUarpamM.

Harnsgnas reomerpus

Harnsgaeie npencrasieHus o (Urypax Ha mioCKOCTH: TOUKa, psiMasi, OTPE30K, JIyY,
yIoJ, JIOMaHasi, MHOTOYI'OJIbHUK, YETBIPEXYTOIbHUK, TPEYIOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMmHO€E pacnonoxeHue IBYyX NPSAMBIX Ha IJIOCKOCTH, NapajulelIbHbIC IPSMBbIE,
IIEPIICHIUKYISIPHBIE IIpsAMbIE. MI3MepeHue pacCTOSAHUN: MEXKIY IABYyMs TOYKAMH, OT
TOYKH JI0 IPAMOM; JJIMHA MapUIpyTa HAa KBAJAPATHOM CETKE.

M3mepenue 1 noCTpOEHUE YITIOB € IOMOIIBIO TPAHCIIOPTHPA. BHBI TpEyTOIBHUKOB:
OCTPOYTOJIBHBIM, MPSMOYTOJIbHBIN, TYIOYTOJIbHBIN; PaBHOOEIPEHHBIH,
PaBHOCTOPOHHHI. YeThIpEXYTrOJIbHUK, IpUMEPBHI YEeTBIPEXYTOJILHUKOB.
[IpsAMOYTOJIBHUK, KBaapar: UCIOJIb30BAHUE CBOWMCTB CTOPOH, YIJIOB, JUArOHaJCu.
N3o0paxkenre reoMeTpuueckux GUryp Ha HEJIMHOBAaHHOM Oymare ¢ UCTIOJIb30BaHUEM
LHUPKYJIS, JUHEWKH, yToJibHUKA, TpaHcnopTtupa. [loctpoeHus Ha kieryaroit Oymare.
[lepumerp MHoroyroiabHuka. IloHsTue muomanu (Urypbl; €IUHULBI U3MEPEHUs
iowaau. [pubnuxénnoe uaMepenue rioniaaun Guryp, B TOM YUCIe Ha KBaIpaTHOU
cetke. [IpubmmkéHHOe U3MepeHne ATUHBI OKPYKHOCTH, TUIOIIAIN KpyTa.
CuMmMmeTpusl: LeHTpajbHasg, OcCeBasg W 3€pKalibHas cuMMeTpud. IlocTtpoeHue
CUMMETPUYHBIX QUTYP.

Harnsinnble nmpenctaBieHus 0 MPOCTPAHCTBEHHBIX (PUrypax: mapajenenumnes, Kyo,
npusMa, NHpaMuAa, KOHYC, MHJIMHAD, IIap u chepa. HMzobpaxkeHue
IpOCTpaHCTBeHHbIX (uryp. [lpumepsl pa3BEPTOK MHOTOTPAHHUKOB, HMHJIMHApPA U



konyca. Co3aHue Mozesneil MpoCTpaHCTBEHHBIX Quryp (u3 Oymaru, mpoOBOJIOKH,
IJIACTWIIMHA U Jp.).

[lonsitue 00BEMA; enuHULBI U3MepeHus o0béma. OOBEM MNPSAMOYTOIBHOTO
napajienenunena, Kkyoa.

INIAHUPYEMBIE TIPEAMETHBIE PE3VJIbTATBI OCBOEHUSA
INPUMEPHOM PABOYEW TIIPOTPAMMBI KYPCA (IO TOJIAM
OBYUEHUS)

JlocTmkeHne mpeaMETHBIX pe3ynbraTtoB oOydaronumucs ¢ PAC Ha sTamne oOydeHus
B OCHOBHOW IIIKOJIE OMPEACISICTCS WHIWBHIYAIBHBIMA  OCOOCHHOCTSIMH,
CBS3aHHBIMH KaK C OCOOCHHOCTSIMH IIO3HABATEILHON  JEATETLHOCTH U
HEPABHOMEPHOCTHIO PA3BUTHS ICUXUYECKUX (PYHKIUNA, TAK U COIUATIHBIM OITBITOM
ayTUYHBIX IIKOJbHUKOB. [loaTOMYy JOCTMIXKEHHE TPEAMETHBIX PE3YAbTaTOB
KOHKPETHBIM YYaIlllMMCsI MOXKET HE BCEIJa COBMAaJaTh C BPEMEHHBIMHU TPAHUIIAMU
oOy4eHHs 110 To1aM OOyUYCHHS.

OcBoenue yueOHOro Kypca «Maremarukay B 5—6 Ki1accax OCHOBHOM IITKOJIBI JTOJDKHO
obecrieunBaTh  JOCTHIXKEHHE  CICAYIOIIUX  MPEAMETHBIX  00pa30BaTeIbHBIX
pE3yJIbTATOB:

5 KUIIACC
Yucia 1 BbIYMCICHUS

— [lonumMaTe W TpaBWIBHO YHOTPEOISATh TEPMHHBI, CBSA3aHHBIE C
HaTypaJbHbIMHU YHCIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMH IPOOSIMH.

— CpaBHHBaTh U YNOPSAOYMBATH HATypajbHbIE YKCIIA, CPAaBHUBATh B
MPOCTEUIINX CITydasiX OOBIKHOBEHHbIE APOOH, 1eCATUYHBIE IPOOU.

— COoOTHOCUTh TOYKY Ha KOOPAMHATHOM (YUCIOBOM) MpsAMOMl C
COOTBETCTBYIOIIMM €W YHUCJIOM WU H300pa)kaTh HATypaJbHbIE YHCIA TOYKAMU
Ha KOOPJIMHATHOM (YUCIOBOM) TIPSIMOIA.

— BoinonusaTe apudmernyeckue AeWCTBUS ¢ HATYpaJIbHBIMH YHCIAMHU, C
OOBIKHOBEHHBIMU JAPOOSMU B MPOCTEUIINX  CIyUasiX.

— BBINTONHATE NPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYUCICHUN.

— OKpyTasTh HaTypaJbHbIE YHCIA.

Pelrenue TeKCTOBBIX 33124

— Pematek TekcTOBBIE 33/1a4M apU(PMETUYECKUM CIIOCOOOM U C TOMOUIBIO
OpPraHM30BaHHOI'O KOHEYHOTo rnepedopa BCceX BOZMOXHBIX BAPUAHTOB.

— Pewate 3amaum, cojaepxkamiye  3aBUCUMOCTH,  CBSI3bIBAIOLIWE
BEJIMYMHBI: CKOPOCTh, BPEMSI, PACCTOSTHUE; 1IEHA, KOJIUYECTBO, CTOUMOCTb.

— Hcnonb30BaTh KpaTKUe 3alUCH, CXEMbl, TaOIUIbI, 0003HAYCHUS MPU
pelIeHuu 3a1ay.

— ITonb30BaTbCd OCHOBHBIMU E€AMHULAMU W3MEPEHHUS: LIEHBI, MacChl;
pacCTOSIHUS, BPEMEHH, CKOPOCTH; BBIPAKaTh OJHU €IHHMIBI BEIUYHMHBI 4YEpE3
Ipyrue.

— W3BnekaTh, aHAIW3UPOBATH,  OLICHUBATh uH(pOpMaILIHUIO,
NpEICTaBICHHYI0 B TaOnuIe, Ha CTOJNOYATOM AuarpaMMe, HWHTEPIPETHPOBATH
IIPE/ICTABIICHHBIE JAHHbBIE, UCIIOJIb30BATh IaHHbBIE IIPH PELIEHUH 33a4.



Harnsignas reomerpus

— [Tonp30BaTbCd TEOMETPUUYECKMMHU TMOHATUSAMH: TOYKA, MpsMas,
OTPE30K, Jy4, YrOJ, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

— [IpuBoauTs TpPUMEPHl OOBEKTOB OKPYKAIOIIETO MHpPA, HWMEIOIIHNX
bopMy H3YYEHHBIX T'E€OMETPUUYECKUX (DUTYP.

— Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C YIJIaMU: BEpIIMHA
CTOpPOHA; C MHOIOYIOJIbHUKAMH: VYIOJ, BEpIIMHA, CTOPOHA, JUAroHallb;, C
OKPYKHOCTBIO: PailyC, TUAMETP, LIEHTP.

- N306paxaTh N3yuyeHHbIE TEOMETPHUUECKHE (PUTYphl HA HETMHOBAHHOMN
U KJIeTYaTON OyMare ¢ TIOMOIIBIO IIUPKYJIS U JIMHEHKH.

— HaxomuTe 1iuHBI OTpPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHUEM C
IIOMOIIBIO JIMHEWKN, CTPOUTH OTPE3KH 3aJaHHOM JJIMHBI, CTPOUTH OKPYKHOCTH
3aIaHHOTO paanyca.

— Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBAaIpaTa
JUJISL UX TIOCTPOEHHUSI, BBIYUCIICHUS TUJIOMIAINA U IEPUMETPA.

— Bpruncnares nepuMeTrp W IUIOMIAAbL KBaApara, MPSIMOYTOJIbHUKA,
buryp, coCTaBICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM YHCIIe PUTYD, U300paKEHHBIX
Ha KJIeT4aTon Oymare.

— [Tonmp30BaTbC OCHOBHBIMM METPUUYECKMMH EIMHULAMU H3MEPEHUS
JUTUHBI, TUIOAH; BBIPAXKaTh OJHU €IUHULIBI BEJIMUYMHBI YEPE3 JPYTHUE.

— Pacno3naBate napaienenunen, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO:
BEpLINHA, peOpO IpaHb, U3BMEPEHNUS; HAXOJUTh U3MEPEHUS MapajuieNenuiena, Kyoa.

— Boluucnate  00bEM  KyOa, mapajuienenunena Mo 3aJaHHbIM
U3MEPEHUSIM, MOJIb30BaAThCA €IMHULIAMH U3MEPEHUS 00BEMA.

— Pemars HecnokHBIE 3a1a4M HA U3MEPEHUE TEOMETPUUECKUX BEJIMYHH
B MPAKTUYECKUX CUTYaALIHSX.

6 KIIACC
Yucaa v BIYMCICHUA

— 3HaTh W TOHMMATh TE€PMHUHBI, CBSA3AaHHBIE C PA3TUYHBIMU BUIAAMU
YHCell U CIIOCO0aMU UX 3aIUCH, IEPEXOUTH (€CIIN 3TO BO3MOKHO) OT OAHON (POpMBI
3aIlMCH YUCHa K JIPYTOM.

— CpaBHMBaTh M YIOPSOYMBATH LEJbI€ YHUCIA, OOBIKHOBEHHBIE U
JeCATUYHBIEC IPOOH, CPAaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

— BeimonmuATe, coueTas  yCTHbIE W NHUCBMEHHBIE  NIPUEMBI,
apupMeTHyecKue JeUCTBUS C  HATypaldbHBIMM W  IEJIBIMH  YHKCJIAMH,
OOBIKHOBEHHBIMU M JECATUYHBIMH  JIpOOSMH,  TOJIOKUTEIbHBIMH U
OTPULIATENBHBIMU YU CIIAMM.

— BpruucnsaTe 3Ha4€HUs YKMCIIOBBIX BBIPAXXECHHM, BBITIOJIHATH MPUKUAIKY
U OILICHKY pe3yJibTaTa BbIYMCICHUM; BBIMOIHITh MNPeoOpa3oBaHUS YHCIOBBIX
BBIPKECHUI Ha OCHOBE CBOMCTB apu(PMETUIECCKUX JICHCTBHM.

— COOTHOCHUTB TOUKY HAa KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOLIUM €1
YUCIIOM W H300pa)kaTh YHCJIa TOYKAMU HA KOOPIWHATHOW MPSMOM, HaXOAWUTH
MOJYJIb YHCJIA.



— COOTHOCHTh TOYKH B MPAMOYTOJBHOM CHUCTEME KOOPAMHAT C
KOOpJIMHATaMHU TOU TOYKH.

— OkpyrasaTh LeNble YWclia W JCCATHYHBIE Jpo0H, HaXOIUTh
NPUOJIMKEHUST YUCET.

YucsioBble M OyKBEHHbIE BbIPAKEHUSA

— [Tonumate ¥ ynoTpeOiasiTh TEPMUHBI, CBI3aHHBIC C 3AIUCHIO CTEIEHU
YuClia, HAaXOIUTh KBagpaT M KyO 4YuCHa, BBIYMCIATH 3HAUYEHUS] UYHUCIOBBIX
BBIPKEHHI, COIEPKAIINX CTEIEHU.

— [Tonb3oBaTbcA pU3HAKaMHU JETUMOCTH, PacKiaJblBaTh
HaTypaJbHbIE YHCIIA HA IPOCTHIE MHOKHUTEIH.

- [Tonb30BaThCA MAacIITAOOM, COCTABIATh IPOMOPLIMHI U OTHOLIECHHUS.

— Hcnons3zoBath OykBbl JUisi OOO3HAYEHUs 4YUCEI NpH 3alUCU
MaTEeMaTHUECKUX BBIPAXKCHHUM, COCTABIATH OyKBEHHBIE BBIPAKECHHUS W (POPMYJIBI,
HAaXOJIUTh 3HaueHUsi OYKBEHHBIX BBIPAKEHUM, OCYIIECTBISSI HEOOXOIUMBbIE
MOJICTAHOBKH M MPeoOpa3oBaHMUsL.

— Haxonuth HeU3BeCTHBIN KOMIIOHEHT PABEHCTBA.

Pelenne TeKCTOBBIX 33124

— Pemate MHOrOIIAroBbl€ TEKCTOBBIC 3aJaud  apUPMETHUECKUM
CIIOCOOOM.

— Pemarp 3agauu, CBA3aHHbBIE C OTHOLUEHUEM, MPOMOPLHOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMU; PEIIaTh TP OCHOBHBIE 337]a4H HAa IPOOU U MPOLEHTHI.

— Pemwate 3amaum, cojaepXkamiye  3aBUCMMOCTH,  CBSI3bIBAIOIINE
BEJIMYUHBI: CKOPOCTb, BpEMs, PACCTOSTHUE, II€Ha, KOJUYECTBO, CTOMMOCTH;
MIPOU3BOAMTENILHOCTh, BpeMs, 00bEMa padoOThl, HUCHOJIb3YSd apupmeTHUecKue
NEHCTBUS, OIEHKY, TPUKUIKY; TIOJb30BAThCd  €AMHULIAMHA  HM3MEPEHUs
COOTBETCTBYIOIIUX BETUYHH.

— CocraBnsiTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHUIO 33/1a4H.

— W3Bnekats wuH)OpMaIuioo, TMPEACTaBICHHYIO B TalOimuiax, Ha
JUHEHHOMW, CcTOoN0YaToOil WM KPYroBOM JuarpaMmax, HHTEPIPETHPOBATH
MIPE/ICTaBIICHHBIE JJAHHBIC; UCIIOJIH30BATh JAHHBIC MTPHU PEIICHUH 3a]1a4.

— [IpencraBisaTs WHPOPMANKMIO ¢ TMOMOIIBIO TaOMMIl, JIUHEHHONH U
CTOJIOUATOMN AUATrpaMM.

Harnsignas reomerpust

— [IpuBoauTh TpUMEPBHl OOBEKTOB OKPYKAIOMIETO MHpaA, HUMEIOUIUX
dbopMy H3yUEHHBIX TEOMETPHUUECKHX IUIOCKMX W TMPOCTPAHCTBEHHBIX (uryp,
MIPUMEPHI PABHBIX U CAMMETPUYHBIX  (UTYP.

— N300paxaTh ¢ TOMOILIBIO LHUPKYJS, JTUHEHKH, TpaHCHOpPTUpa Ha
HEJIMHOBAHHOMW U KJIeT4aToi Oymare u3y4eHHbIe MII0CKUE Te€OMETpUYECKHe (PUTYpPbI
U KOH(UTypalii, CHMMETPUYHbBIE (DUTYPBI.

— [Tonp30BaThCA TEOMETPUUYECCKUMU TOHSITHUSIMU: PABEHCTBO (UTYP,
CUMMETpPHS; MCHOJIB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETpPUEH: OCh
CUMMETPHH, LICHTP CUMMETPHH.

— HaxonuTh BENMYKHBI YTII0B U3MEPEHHEM C TOMOILBIO TPAHCIIOPTHUPA,
CTPOUTH YTJibl 33JAHHOW BEJIMYMHBI, 10Jb30BATHCS PU PELICHUH 3a7a4 FPayCHOM



MEpOH YTJIOB; PAaCIO3HABATh HA YEPTEXKAX OCTPBIM, IPSIMOM, Pa3BEPHYTHIM U TYIION
YTJIBL.

— Bpuncnare  OauMHY — JJOMAHOM, IMEPUMETP  MHOTOYTOJIbHUKA,
MOJIb30BAThCA E€IWHULIAMU W3MEPEHUS JUIMHBI, BBIPAXKaTb OJHU E€IUHHUILIBI
WU3MEPEHUS JIJIMHBI Yepe3 APyTHe.

— HaxoauTe, HCTIOJIb3Yys YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JIBYMsI TOUKaMH, OT TOUKH JI0 MPSIMOM, JUIMHY ITyTH HAa KBAIPATHOW CETKE.

— Boruncnsate miomane GUryp, COCTaBICHHBIX M3 MPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30reHue Ha MPSIMOYTOIbHUKY, Ha paBHbIC (PUTYPHI, TOCTPAauBaHUE
J10 IPSIMOYTOJIBHUKA; TI0JIb30BATHCSI OCHOBHBIMH €IMHUIIAMHA U3MEPEHHUS TUIOIIAIH;
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APYTHE.

— Pacno3naBaTth Ha MOJENAX W H300paXEHUSIX MNHUPAMUIY, KOHYC,
UWJIMHAP, WCIOJIb30BaTh TEPMHUHOJOTHIO: BEpIIMHA, PeOpo, I'paHb, OCHOBAaHHUE,
pa3BEPTKA.

— N306paxaTh Ha KIeTyaToi Oymare npsiMOyToJIbHbBIN Napajiieenune.

— Bobruncnate 00bEM  IPSIMOYTOJIBHOTO —Mapajliesienumena, Kyoa,
II0JIb30BAaThC OCHOBHBIMHM €IMHUIAMH H3MEpEeHHUs 00bEMa; BBIPAKATh OJHU
€IMHULBI U3MepeHust o0bEMa uepe3 ApyTHUe.

— Pemlare HecimokHBIE 3a1aud  HA HAXOXKACHUE TIE€OMETPUYECKUX
BEJIMYMH B IIPAaKTUYECKUX CHUTyaLlUsX.

HPUMEPHAS PABOYAA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI

HEJIU N3YYEHUSA YYEBHOI'O KYPCA

AnreOpa sBISE€TCS OJHUM W3 OINOPHBIX KypCOB OCHOBHOW IIIKOJIBI: OHA
o0OecreynBaeT U3y4yeHUe NPYTuX TUCHUIUIMH, KaK €CTEeCTBEHHOHAYYHOTO, TaK H
T'YMaHUTAPHOTO ITUKIIOB, €€ 0CBOEHNE HEOOXOUMO TSI TPOJIOIIKEHUST 00pa30BaHUs
¥ B TIOBCETHEBHOM *KU3HU. Pa3BuTne y 00y4aromuxcsi HAyYHbIX MPEACTABICHUN O
MIPOUCXOKJICHUH U CYIIHOCTU alireOpanyeckux abcTpakiinii, cnocode OTpaskeHus
MaTeMaTHYeCKOW HAyKOW SIBIICHHH M IPOIECCOB B MPHUPOJAEC U OOIIECTBE, POJIU
MaTEeMaTHYeCKOr0 MOJIETUPOBAHMSI B HAyYHOM T[IO3HAHMM ¢ B TIPAKTHKE
crocoOcTByeT (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHSI U KA4€CTB MBIIIICHUS,
HEOOXOIUMBIX IS aJanTallid B COBPEMEHHOM LM(ppoBoM olIiecTBe. M3ydeHue
anreOpbl €CTeCTBEHHBIM 00pa3oM OO0eCleYrBaeT pa3BUTHE YMEHHUs HAOIIONATh,
CpaBHUBaTh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS W BBIBOJIHI,
dbopmynupoBarh yrBepxkaAcHUSA. OCcBOeHNE Kypca anreOpbl 00ecIedMBacT pa3BUTHE
JIOTUYECKOTO MBIIIICHNUS OOYYalomUXCs: OHH HCIOJIB3YIOT JICTYKTUBHBIE U
WHIYKTUBHBIE PacCyXaeHUs, 0000IIeHre 1 KOHKPETU3AIlUI0, a0CTparupoBaHue U
aHajoruto. OOydyeHme  anrebpe  TpenanonaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOATENILHON  JEATEIHHOCTH OOYyYaIOMUXCs, IO03TOMY CaMOCTOSTEIHLHOE
peIIeHre 3a/1a4 €CTECTBEHHBIM 00Pa30M SBIISICTCS pealn3anuei AesTeTbHOCTHOTO
IpUHLIKIIA O0yYEHUSI.



B cTpykType mporpammbl yueOHOTO Kypca « Airedpa» OCHOBHOM IIKOJIBI OCHOBHOE
MECTO 3aHUMAIOT COJIEPKATEIBHO-METOANYECKUE JIMHUU: «Hucaa U BBIYUCIECHUA;
«AnreOpanyecKkre BbIPAKECHUS;

«YpaBHeHUsI U HepaBeHCTBa»; «DyHkuum». Kaxnas u3 3TUX coAep:KaTesbHO-
METOIMYECKHUX JIMHUN pPa3BUBACTCA Ha MPOTSHKEHHHM TPEX JIET U3YUYEHUs Kypca,
€CTECTBEHHBIM 00pa30M MePeIieTasiCh U B3aUMOJICUCTBYS C IPYTUMHU €0 TUHUSMU.
B xoxe wu3yueHus Kypca oOy4aromIUMCSI TPUXOAMUTCS JIOTMUECKH PACCYXKIaTh,
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK. B CBSA3M ¢ 3THM 1LieTeco00pa3Ho
BKJIIOUUTHh B MPOrPaMMy HEKOTOPHIE OCHOBBI JIOTMKH, MPOHU3BIBAIOIINE BCE
OCHOBHBIE pa3/lelbl MaTeMaTHUYeCKOro oOpa3oBaHHUS UM  CIOCOOCTBYIOIIUE
OBJIAJICHUIO O0YyYaroU[MMHUCS OCHOB YHHUBEPCAJIBHOITO MATEMaTHYECKOTO SA3BIKA.
Takum o00pa3oM, MOXHO YTBEPXKAaTh, UYTO COJEPKATEIBHON U CTPYKTYpHOMU
0COOEHHOCTBIO Kypca «AJredpay» sIBISIETCS €ro MHTErPUPOBAHHBINA XapaKTep.
Conepxanue nuHUM «Hucaa U BBIYMCIICHUS CIY’)KAT OCHOBOM JUISI JAJIBHEUILIErO
U3yUEHUs MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYaroIIMXCSl JIOIMYECKOTO
MBILUICHUSI, (POPMHUPOBAHMIO YMEHHUS TOJIb30BATHCA AITOPUTMAMM, a TaKXKe
IpUOOPETEHUIO IPAKTUYECKUX HABBIKOB, HEOOXOMMBIX JJIs1 TOBCETHEBHOM KU3HU.
Pa3BuTue NOHATHA O 4YMCIIE B OCHOBHOW WIKOJE CBSI3aHO C PAlMOHAIBHBIMU U
UppalMOHAJIbHBIMU YHUCIaMH, ((OPMUPOBAHUEM MPEACTABICHUHN O 1EHCTBUTEILHOM
qucie. 3aBEpLICHUE OCBOCHHUS YHCIOBOW JIMHUM OTHECEHO K CTAapUIEMY 3BEHY
o011iero oOpazoBaHusl.

CopepxaHue JByX alreOpanvecKux JUHUNA — «AnreOpanuecKkue BBIPAXKEHUS» U
«YpaBHEHHMSI U HEPABEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO y OOYUaIOIIUXCS
MaTeMaTHYECKOro amnrnapara, HeOOXOAMMOIrO JJid PEIIeHHs 3aJad MaTeMaTHKU,
CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. B OCHOBHOM IIKOJIE
y4eOHbII MaTepuall TPYNIHUPYETCsl BOKPYT PallMOHAIBHBIX BbIpaXKeHHU. Anredpa
JEMOHCTPUPYET  3HAUEHHWE MATEMaTUKA Kak  A3blKa JUIA  [OCTPOEHUS
MAaTEMATUYECKUX MOJEJICH, OMMCAHUS MPOIECCOB M SBJICHUN peaJibHOro Mupa. B
3ajaun 00yueHus anredpe BXOJAT TakKe JalbHeWIee pa3BUTHE AITOPUTMHYECKOTO
MBILUIEHUSI, HEOOXOJMMOTO, B YaCTHOCTH, AJI1 OCBOEHHUS Kypca MUH(DOPMATUKHU, U
OBJIaJICHUE HAaBbIKaMU JIEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBaHue CUMBOIBHBIX
¢dbopM BHOCHUT CBOM crieli(pUIeCKUiA BKJIal B Pa3BUTHE BOOOPAKEHUS, CTOCOOHOCTEN
K MaTEMaTH4€CKOMY TBOPUYECTBY.

Conepxanue (QpyHKIMOHATBHO-TpAUUECKON JMHUM HALEJICHO Ha IMOJyYeHHE
IIKOJIbHUKAMH 3HAaHUW O (PYHKIMSIX KaK BaKHEUIIIEH MareMaTuuecKor MOAENU JJis
OMMCAHUS M HUCCIEAOBAHMS PA3HOOOPA3HBIX MPOLECCOB U SIBJICHUN B MPUPOJE U
oOmectBe. 3yyeHue 3Toro marepuana cnocoOCTBYET Pa3BUTHIO Y OOyUYarOIIUXCS
YMEHUS UCTOIb30BaTh Pa3IMYHbIE BbIPA3UTEIbHBIE CPEJCTBA SA3bIKA MAaTEMATUKU —
CIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIaI B (opMupoBaHHE
MPEACTABICHUN O POJIU MAaTEMATUKHU B PA3BUTUHU LIUBUIN3ALMU U KYJIbTYPHI.
MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY M1aHy B 7-9 KkJlaccax u3ydaeTrcsl y4eOHbIN Kypc «AunreOpay,
KOTOPBIM BKJIFOYAET CIENYIOLIME OCHOBHBIE paslenbl coiepkanus: «YHucna u
BBIUUCIICHUS», «ANreOpanuecKue BBIPAKEHUSN», «YpPaBHEHHs M HEPABEHCTBAY,
«DyHKIIUN.



VYueOHbIl MJ1aH Ha U3ydeHUE anreOpsl B 7—9 Kaccax OTBOIUT HE MeHee 3 ydeOHBIX
4acoB B HEJIEIIO B TEUECHUE KaXI0T0 rojia 00y4eHUsl, BCETro 3a TpH rojia o0yueHus —
He MeHee 306 yueOHBIX 4acoB.

COAEPKXAHHUE YYEBHOTI'O KYPCA (110 I'OJAM OBYYEHMUA)

7 Kkiacc

Yuciia ¥ BbIYHCICHUSA

PanunonanbHeie yncia

Jpobu 0OBIKHOBEHHBIE U IECSITUYHBIC, IEPEXO]T OT OJHON (hOPMBI 3amucu Apoodei K
napyroii. [IoHATHE palMOHAIBHOIO YHWCIIA, 3alMCh, CPABHEHUE, YNOPAIOYMBAHUE
paloHaIbHBIX uncen. Apudmernyeckue NEHCTBUS C pallMOHATIBHBIMUA YUCIAMHU.
Pemenue 3a1a4 u3 peajabHOM NPAKTUKU HA YaCcTU, HA  JIpOOHU.

CreneHb ¢ HaTypaJIbHBIM [TOKa3aTesieM: OlpeiesieHne, IpeoOpa30BaHue BbIPAKECHUIM
Ha OCHOBE OIIpENIEICHHs], 3aUCh OONIbIINX Yncel. [IpoleHThl, 3anuch NPOLEHTOB B
BUJE IpoOU U JpoOH B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 33/laud Ha MPOLEHTHI,
pELIEHUE 3a7a4 U3 PEATbHOU IPAKTUKH.

IIpuMeHeHne NMPU3HAKOB AEIUMOCTH, PA3JIOKEHUE HA MHOXKUTEIIM HaTypaJlbHbIX
qucel.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsIMast U 0OpaTHas MpONOPLUUOHAIBHOCTH.
AJreOpanvyecKkue BbIpaKeHUs

[lepeMeHHBIE, YHCIIOBOE 3HAUYECHHE BBIPAKEHUS C IEepeMeHHOMW. JlomycTrumbie
3HAYEHHUs NepeMeHHbIX. [IpencraBienre 3aBUCHMOCTH MEKly BEJIMYNHAMU B BUJIE
dbopmynbl. Beruucnenus no popmynam. IIpeodpazoBanue OyKBEHHBIX BbIPAKEHUH,
TOKJIECTBEHHO pAaBHbIE BBIpAXEHMs, NpaBuia NOpeoOpa3oBaHUsi CyMM U
MPOU3BEACHUH, IPaBUIa PACKPBITUS CKOOOK M IPUBEACHHS TOJOOHBIX ClIaraeMbIX.
CBONCTBa CTENIEHU C HATYpaJIbHBIM IIOKA3aTEIIEM.

OnHowieHsl W MHoOrowieHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbI COKPAILIEHHOTO YMHOKEHM: KBaIpaT CyMMBI
Y KBajpar pasHoctu. PopMyiia pa3HOCTH KBaApaToB. Pa3iiokeHue MHOTOUYJIEHOB Ha
MHOXHUTEIIN.

YpaBHeHust

VYpaBHeHHe, KOpEHb ypaBHEHHUs, IpaBUja TNpeoOpa3oBaHUs  ypaBHEHHUS,
PABHOCWIBHOCTb YPABHEHUM.

JInHenHoe ypaBHEHHE ¢ OHON IEPEMEHHOM, YMCII0 KOPHEN JIMNHEMHOTO YPaBHEHHS,
pelIeHNnEe JIMHEWHBIX ypaBHEHHI. COCTaBIEHUE YpAaBHEHUW MO YCJIOBHUIO 3aJa4H.
Pelienue TEKCTOBBIX 3a7a4 C MOMOILBIO YPABHEHUM.

JluneliHoe ypaBHEHUE C JBYMsl INEepeMEHHbIMH U ero rpaduk. Cucrema IBYX
JVMHEMHBIX YPaBHEHUW C JByMs II€peMEHHbIMU. PelieHue cucrem ypaBHEHUU
CcrocoOOM MOACTaHOBKU. [IprMephl penieHus: TEKCTOBBIX 33a4 C MOMOILbIO CUCTEM
YPaBHECHUM.

Koopaunare! u rpaduku. OyHKIIUNA

KoopauHara Touku Ha psAMon. YKCIIoBbIE TPOMEXKYTKHU. PaccTosiHnue Mexy IByms
TOYKaMHU KOOPAMHATHOMN IIPSIMOM.



[IpsimoyronbHast cuctema koopauHar, ocu Ox u Oy. Abcuucca 1 OpiMHaTa TOUYKH Ha
KOOPAMHATHOM miiockocTu. [Ipumepsl rpadgukoB, 3agaHHbIX GopMynaMu. UreHue
rpaduKoB peasbHbIX 3aBUCUMOCTEH.

[Tonsarue pyukiuu. I pagux byakuuu. Croiicta hyHkuui. Jlunelinas pyHkims, eé
rpaduk. I'paduk bynkuun y = /x/. I'paduueckoe pelieHne JMHEHHBIX YpaBHEHUN
Y CUCTEM JIMHEWHBIX YPABHECHUM.

8 kirace

Yucia ¥ BbIYMCICHUS

KBanparusrii kopenb u3 uncna. [lonstue 06 uppannoHanabHoM uucie. JlecaTHaHbIe
NPUOIMKEHHST UppalMOHANIbHBIX YKcesl. CBoMCTBa apU(PMETHUECKUX KBAIPATHBIX
KOpHE M HX MPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKECHUU U
BBIUMCJICHUAM. J[€eMCTBUTEIIBLHBIC YHCIIA.

CreneHb ¢ 1ebIM ITOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3allMCh YHCIA.
AJireOpanyecKkue BbIPpaKeHUs

KBanpaTHbli TPEXWIEH; pa3I0’KEHUE KBAaIPaTHOIO TPEXUIJICHA HA MHOXKHUTEIH.
AnreOpaundeckas Apoos. OCHOBHOE CBOMCTBO anreOpandeckoi apoou. CroxeHue,
BbIUWTAHUE, YMHOXEHHE, JeJeHHe anredpanyeckux aApoOed. PanumoHanbHbIE
BBIPAKEHUSI U UX NTpeoOpa3oBaHUE.

YpaBHeHMS U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (QopMyna KOpHEW KBaJgpaTHOrO ypaBHEHHUs. Teopema
Buera. Pemenue ypaBHEHUI, CBOOAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[IpocTeitme poOHO-pallOHATbHBIE YPABHEHUS.

['paduueckas uHTEpHpeTanusi ypaBHEHUH C JBYMsI NEPEMEHHbIMH M CHUCTEM
JVHEWHBIX YPaBHEHUN C JBYMs IEepeMEHHbIMU. [Ipumepsl pelreHust cucrtem
HEJIMHEWHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

PemieHne TeKCTOBBIX 3ajau anredpanyeckuM crnocodom. YucioBble HEpaBEeHCTBA U
MX CBOWCTBa. HepaBeHCTBO ¢ OAHOM NEpeMEHHOM. PaBHOCUIBHOCTH HEPABEHCTB.
JIuHeiiHble HEPaBEHCTBA C OAHON nepeMeHHOU. CHUCTEMBbI TMHEHHBIX HEPABEHCTB C
OJTHOW MEPEMEHHOM.

DOyHKUIMHA

[Tonsitue Qynkuuu. OOGIacTh OmMpeneneHUsT U MHOXKECTBO 3HAYCHHH (DyHKIIWU.
CriocoObI 3a1anust PyHKITHH.

I'paduk ¢pynkuuu. Urenune cBoicTB GyHKIMU 1o e€ rpaduky. [Ipumepsl rpadukon
(GYHKIUH, OTpaXKaIOIIKUX peajibHbIe Ipoliecchl. OYHKIMU, ONMUCHIBAIOIINE MTPIMYIO U
0OpaTHyI0 MPONOPIMOHAIBHBIE 3aBUCUMOCTH, UX TpaduKu.

I'paduueckoe perieHWe ypaBHEHUM U CHUCTEM YpaBHEHHIA.

9 kiace

Yucaa v BIYMCICHUA

JIeICTBUTEIBHBIC YMCTIA

PanmonanpHple 4YKClia, HppalMOHANbHBIE YHCIA, KOHEYHbIE M OECKOHEYHbIE
JeCATUYHBIE ApoOor. MHOXKECTBO NEHCTBUTENBHBIX YUCEIN; ACHCTBUTEIbHBIC YUCIIA
Kak OeCKOHEYHbIE IeCATUYHBIE JpooH. B3anMHO 0HO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JE€HCTBUTENBHBIX YNCEII U KOOPANHATHOMN IIPSMOM.



CpaBHeHMEe  JCHCTBUTENBHBIX  4ucel,  apudMeTrndyeckue  JIEUCTBUSA  C
JNEUCTBUTEIBbHBIMU YHUCIIAMU.

W3mepenust, npuOAMKeHus, OLEHKU

Pa3Mepbl 00bEKTOB OKPYKAIOLLEr0 MUPA, JUIUTEILHOCTb POLIECCOB B OKPYKAIOLIEM
MHpeE.

[TpuOnukéHHOE 3HAYEHNE BEIMUMHBI, TOYHOCTh NPUOIMKEeHUs. OKpYyTJIEHUE YUCEIL.
IIpuKnaKa ¥ OLICHKA pE3YJIBTATOB BEIYMCIICHU .

YpaBHeHHS U HEpaBeHCTBA

YpaBHEHUS C OTHOM NTEPEMEHHOU

JIunelinoe ypaBHeHue. Pemenne ypaBHEHNN, CBOMSIIMXCA K IMHEHHBIM.
KBanpatHoe ypaBHenue. Pemenue ypaBHEHHH, CBOIAIIMXCA K KBaJIpaTHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHUM TPEThEH M YETBEPTOU
CTEINEHEU Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-pallMOHAIbHBIX ypaBHEHUM. PerieHne TEKCTOBBIX —3azad
anreOpanyeckuM METOJIOM.

Cucremsl ypaBHEHHI

VYpaBHeHuUe ¢ AByMs IEPEMEHHBIMU U €r0 rpaduk. Pemenne cuctem AByX JIMHEWHBIX
YPaBHEHUH C ABYMs IlepeMEHHBIMU. Pelienue cucrem IByX ypaBHEHMM, OIHO W3
KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpoil creneHu. [paduueckas uHTepnperanus
CUCTEMBI YPABHEHUM C IBYMs IIEPEMEHHBIMU.

PelieHne TEKCTOBBIX 3a7a4 anreOpandyeckuM CIocoOoM.

HepaBencrsa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENWHBIX HEPABEHCTB C OJHOW NEpEMEHHOW. Pemenue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW mepeMeHHoW. KBaapaTHele HepaBEeHCTBA.
['paduueckas uHTEpHpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

DOyHKUMHA

KBanparnunas gyukius, e€ rpaguk u cBoiicta. [lapaGona, KOopIuHATHI BEPIITHHBI
napabosibl, 0Cb CAMMETPHUH MapadoIIblL.

YucaoBble OCTEA0BATEILHOCTH

Omnpenenenue U cnocoObl 3aaHNUsT YUCIOBBIX IIOCIIEN0BATEIbHOCTEN

[loHsiTHE YMCITIOBOM  MOCIEAOBATEIBHOCTH. 3aJaHUE  MOCIEAOBATEIBLHOCTH
peKyppeHTHOM hopmyrnoit u GopMysIon #-T0  YieHa.

Apudmernueckas 1 reOMeTpUUECKasi IPOrPECCUU

Apudmernueckas U reomeTpuueckas nporpeccur. Dopmynbl  n-ro  4iieHa
apu(pMETUIECKON U TEOMETPUYECKOM MPOTPECCUIA, CyMMbI TIEPBBIX 71 YJICHOB.
N300pakeHre 4wieHOB apu(METUUECKON U T€OMETPUUECKON MPOrpeccuil TOUKaMu
Ha KOOPAMHATHOW IUIOCKOCTU. JIMHENHBIA U SKCIIOHEHIIMAJIBHBIN pOCT. CIIOXKHBIE
IIPOLICHTHI.

IINIAHUPYEMBIE IIPEIMETHBIE PE3VYJIBTATBI OCBOEHUA
INPUMEPHOU PABOYEU IIPOTPAMMBI KYPCA [0 TOJAM
OBYUYEHUA)



JlocTmkenne mpeaMETHBIX pe3ynbraTtoB oOydatonumucs ¢ PAC Ha sTane oOydeHus
B OCHOBHOW IIKOJI€ OMNPEAENsIeTCs HWHIWBUIYAIbHBIMU OCOOECHHOCTSIMH,
CBS3aHHBIMM KaK C OCOOEHHOCTSIMH I[I03HABATEIBHOM  JCSATENIBHOCTH W
HEPaBHOMEPHOCTHIO PA3BUTHS MICUXUUECKUX (DYHKIIUNA, TAK U COLMATBHBIM OMBITOM
ayTUYHBIX IIKOJHHUKOB. [loATOMY JOCTM)KEHHME TPEIMETHBIX pEe3yJbTaToB
KOHKPETHBIM YYalIMMCSi MOKET HE BCErJla COBIAJaTh C BPEMEHHBIMU TpaHUIIAMU
MPEIMETHBIX PE3yJIbTaTOB, PAaCHpPEIEICHHBIX M0 roJaM 00y4YeHHUsI.

OcBoeHue yueOHOTo Kypca « AJiredpa» Ha ypOBHE OCHOBHOTO 0OIIEro o0pa3oBaHus
JOJKHO 00€CTIeUunBaTh NOCTIKEHUE CIICAYIOMINX MPEIMETHBIX 00pa30BaTeIbHBIX
PE3YIABTATOB:

7 Kkiacc

Yucsia v BbIYMCIEHUS

— Beimonuate, coderas  yCTHbIE W NHUCHBMEHHBIE  TIPUEMBI,
apupMeTHYeCcKre JEHCTBUS C PAIIMOHATILHBIMU YHCIIAMH.

— HaxoguTe  3HaueHHWs]  YUCJIOBBIX  BBIPAKEHUH;  MPUMEHSATH
pa3HooOpa3HbIe CIIOCOOBI ¥ MPUEMBI BEIYUCIICHUS 3HAYSHUIM TPOOHBIX BHIPAXKECHUM,
coJiep Kalux OObIKHOBEHHBIE U IECSITUYHBIE APOOH.

— [lepexoauts oOT omHOM GOpMBI 3amMUCH YHCET K JApyrou
(mpeoOpa3oBbIBaTh JIECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO JIECATUYHYIO APOOB).

— CpaBHUBATH U YNOPSAI0YUBATH PAIUOHAIIBHBIC YUCTIA.

— OKpyrJsITh 4ncna.

— BeinmonHAT, TPUKUAKY W OLEHKY pe3yjibTaTa BBIUYUCICHUM,
OLICHKY 3HAYEHWW YHCJIOBBIX BBIPAXKEHHUIM.

— BrInonHATh NeUCTBUS CO CTENEHSIMH C HATYpaIbHBIMU MTOKA3aTEIISIMH.

— [IpuMeHsATh TPU3HAKK JIETMMOCTH, Pa3JIOKEHHWE HAa MHOXKXUTEIU
HATypaJbHBIX YUCEIL.

— Pemlath  mpakTUKO-OPUEHTHPOBAHHBIE  33Ja4d, CBS3aHHBIE C
OTHOILIEHHEM  BEJIWYWH, MPONOPUUOHAIBHOCTHIO  BEJIMYMH, IPOLECHTAMU;
UHTEPIIPETUPOBATh PE3YyJbTaThl pEUICHUS 3aJady C Y4E€TOM OrpaHUYECHUH,
CBSI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMbBIX OOBEKTOB.

Asre0panvecKue BbIPaKEeHUSI

— Hcnonp3oBaTh anreOpanyeckyrd TEPMHUHOJOTUIO U CHUMBOJIHKY,
IPUMEHSTH €€ B MPOLIeCCe OCBOEHUS yUeOHOTO MaTepuarna.

— Haxogute 3HaueHuss OYKBEHHBIX BBIPOKCHHM TMpU 3aJlaHHBIX
3HAYCHUSX TIEPEMEHHBIX.

— BreimonHate mnpeoOpa3oBaHus 1EJIOTO BBIPAKEHHS B MHOTOWICH
MIPUBEJICHUEM TTOJO0HBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

— BrInosHATE yMHOXKEHHE OJTHOWICHA Ha MHOTOYWIEH U MHOTOWICHA Ha
MHOTOWICH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

— OcyniecTBIATH Pa3i0KeHUE MHOTOWICHOB HA MHOKUTEIIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOITEr0 MHOXKHUTEJS, TPYIIITUPOBKU CIIAraeMbIX, TPUMEHEHUS
bopMyI COKPAIIEHHOTO YMHOKEHUSI.

— [TpumensTh npeoOdpa3zoBaHUs MHOTOWICHOB JIJIsl PELICHUS Pa3TUYHBIX
3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEMETOB, U3 PEATbHOU MPAKTUKH.



— Hcnonp30BaTh CBOMCTBA CTENEHEHW C HATYypPaJbHBIMU ITOKA3aTEISIMHU
JUTsl IpeoOpa3oBaHus BEIPAKEHUI.

YpaBHeHMs U HEPABEHCTBA

— Pemate nuHEWHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, NPUMEHSSA
IpaBUJIa IEPEX0/Ia OT UCXOJHOTO YPABHEHHS K PaBHOCHWIBHOMY eMy. lIpoBepsTs,
ABJISIETCA JIX YUCJIO KOPHEM YPaBHEHUS.

— [IpumeHsaTh rpaduueckue METOIbl TMPU PEIICHUH JTUHEHHBIX
YPAaBHEHUM U UX CHUCTEM.

- [TonGupath mpuMepsI ap Yrce, IBISIOUINXCS PeIICHUEM JTHHEHHOTO
YpaBHEHUS C AIBYMsI TE€PEMEHHBIMHU.

- CtpouTh B KOOPAMHATHOM TJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS
C JIByMs MEPEMEHHBIMU; TOJIb3YACh Ipa)MKOM, IPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHMUS.

— Pemiats cuctembl IByX TMHEWHBIX YPABHEHUH C ABYMSI IEPEMEHHBIMH,
B TOM YHUCJI€ TpapUUecKH.

— CoCTaBIIATh U pelIaTh JUHEHHOE YPAaBHEHUE WUIIM CUCTEMY JIMHEMHBIX
YPaBHEHUH MO yCIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayy NIOJIyYCHHBI  pe3ynbTar.

Koopaunarsel u rpaguxu. @yHKuuu

— N300paxaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOILME
3aJaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, WHTEPBAJIBI; 3alHCBIBATh YHCIIOBBIC
IIPOMEKYTKH Ha alre0OpanvyeckoMm si3bIKe.

— OTMeuarb B KOOPAMHATHOM IUIOCKOCTM TOYKH IO 33JaHHBIM
KOOpJIMHATaM; CTPOUTh rpaduku TuHEeHHbIX GyHKUU. CTpouth rpadux QyHKIUU
y =/xl.

— OnuckiBaTh C MOMOMIbIO (YHKLIMIA HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, PACCTOSHME, I1I€HA, KOJMYECTBO, CTOUMOCTD;
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

— HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

— [Tonumate rpaduyeckuil crnoco® TMpeACTaBICHUS W  aHajau3a
uH(hoOpMaIuU; U3BJIEKaTh W HWHTEPHPETUpPOBaTh UHGOOpMAIMIO U3 TpaduKoB
peanbHbIX MPOLIECCOB U 3aBUCUMOCTEM.

8 kiacc
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— Hcnonp30BaTh  HayaJbHbIE  NPEACTABICHHUS O  MHOXECTBE
JNEUCTBUTENBHBIX YKCEIl JJI1 CPAaBHEHUS, OKPYIJICHUS U BBIUUCIECHUN; NU300paKaTh
JNEUCTBUTEIBHBIC YMCIIa TOUKAMU Ha KOOPAMHATHOM IIPSIMOM.

— [IpumMeHsATh TOHATHE apU(PMETHYECKOrO0 KBAJPATHOTO  KOPHS;
HaXOJUTh KBAJpPAaTHbIE KOPHHU, HMCHOJB3Yys MPU HEOOXOAMMOCTH KaIbKYJSTOD;
BBHITIOJIHATh MPE0Opa3OBaHMs BBIPAKEHUHN, COJEPKAIIUX KBaJIpaTHBIE KOPHH,
UCIIOJIB3Ysl CBOMCTBA KOPHEW.

— Hcnonp3oBaTh 3amucu OOJBIIMX W MaJbIX YHUCEN C MOMOUIBIO
JECATUYHBIX Apo0Oei u crenenei uucna 10.

AJireOpanyecKkue BbIPaKeHUS



— [IpyMeHsTh MOHSTHE CTENEHU C IEIbIM IOKa3aTEJIEM, BBIMOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

— BBINONHATE  TOXKAECTBEHHBIE  MPEOOpa3oBaHUs  PalMOHAIBHBIX
BBIPOKEHUI HA OCHOBE MPABWJI ICUCTBUI HaJ MHOTOWICHAMU U alre0pandyecKuMu
JTPOOSIMHU.

— PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIN.

— [IpumeHnsaTh mpeoOpa30BaHUs BBIPAKEHUM ISl PEHICHUS Pa3IMYHBIX
3a71a4 U3 MaTEMaTUKH, CMEXKHBIX IPEAMETOB, U3 PEAIbHON MTPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

— Pemiate nuHeliHbIE, KBaJApaTHbICE YpPAaBHEHUS U palMOHAIbHbBIC
YpaBHEHMUS, CBOJSIIINECS K HUM, CUCTEMBI IByX YPABHEHU C ABYMSI IEPEMEHHBIMH.

— [IpoBomuTe mNpOCTEUIINE WCCICAOBAHUS YPABHEHHM W CHCTEM
ypaBHEHHUI, B TOM 4YHCI€ C TNpPUMEHEHHEM TpadUyecKuX NpeacTaBICHUN
(ycTaHaBIMBaTh, UMEET JIU YPAaBHEHHE WIIM CUCTEMa ypaBHEHUH pEIICHUs, €CIH
UMEET, TO CKOJIBKO, U TIp.).

— [lepexoquTs OT cioOBeCHOM (OPMYIUPOBKM 3amauu K €€
anredpanyeckoil MOJENIU C TIOMOIIBI0O COCTaBJICHUS YPABHEHHS] WM CUCTEMBI
YpaBHEHU, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MTOTYyYEHHbIN
pe3yJIbTaT.

— [IprMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB JIJIsl CPABHEHM S, OLICHKU;
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHCTEMBI, J1aBaTh
rpadUuecKyr0 HWJUTIOCTPALIMI0O MHOXKECTBA PEUICHUM HEPaBEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIUU

— [TonumaTe ¥ HCHOJIB30BaTh (YHKIIMOHAIBHBIE TOHATHUS U SA3BIK
(TEpMUHBI, CUMBOJIMYECKUE OO0O3HAYEHUS); OMPENENsATh 3HaueHHEe (YHKIUU IO
3HAYEHHIO apTyMEHTa; ONPEJENIATh CBOMCTBA QYHKIMH 10 €€ rpaduxy.

v — Ctpouth rpaduku dJIeMEHTAPHBIX (PYHKIIUH; OMUCHIBATH CBOMCTBA
YUCJIOBOM (YHKIIMH 10 €€ rpaduKy.
9 kiacce

Yucaa v BIYMCICHUA

— - CpaBHUBaTh U YIOPSAAOYHMBATH PAlMOHAIbHBIE U UPPALMOHAIbHBIE
YHUCIIa.

— - Bemmonuate apudmeTndeckue 1eiCTBUS C palliOHaTbHBIMU YUCIIaAMH,
coyeTas YCTHbIE M NHUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUSA C
HMppalMOHAIBHBIMH YHCJIaMH.

— Haxomuths 3HaueHUs CTENEHEW C UEJBIMU IMOKA3ATENSAMU U KOPHEM;
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUH.

— OKpyrfiaTh  ACHUCTBUTENIBHBIE  YHUCJA, BBINOJHATh  MNPUKUJKY
pe3yJibTaTa BbIYMCIIEHNUN, OLIEHKY YHCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

— Pemate sMHENMHBIE W KBAaApAaTHbIE ypAaBHEHUs, YPaBHEHWS,
CBOJISIIIIMECS K HUM, TIPOCTEHTIINE TPOOHO-PAIIMOHATILHBIE YPABHEHUS.

— Pemats cucteMsl AByX JIMHEWHBIX YPABHEHHUN C IBYMs IEPEMEHHBIMU
Y CHCTEMBI JIByX YPAaBHEHHUM, B KOTOPBIX OJJHO YPABHECHUE HE SBJISCTCS JTUHECUHBIM.



— Pematp TekcTOBBIE 3a/aYu aNredpanyecKuM CIOCOOOM C MOMOUIBIO
COCTaBJICHUs YPABHEHMSI UJIM CUCTEMBI JIByX YPAaBHEHUH C IBYMs IEPEMEHHBIMHU.

— [IpoBoauTh mpocTellINe HCCAEAOBAHUS YPAaBHEHUH U CUCTEM
YpaBHEHUH, B TOM 4YHCJIE€ C T[PUMEHEHUEM TIpapUuecKuX Mpe/ICTaBICHUN
(ycTaHaBiIMBaTh, UMEET JIM YPaBHEHUE WM CHUCTEMa YPAaBHEHUN pELIEHUS, €CIH
UMEET, TO CKOJIbKO, U IIp.).

— Pemarp nuHEilHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA;
n300paxkaTh pEIICHWE HEPABEHCTB Ha YHCIOBOW MPSIMOM, 3alMChIBaTh PEIICHUE C
MTOMOILBIO CUMBOJIOB.

— Pemate cucTeMbl JHMHEHHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIFOYAIONIME KBAJPaTHOE HEPABEHCTBO; M300pa)kaTh PpEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCIIOBOW MPSIMOi1, 3alIUCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

— Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3IUYHBIX 3a/1a4.
DOyHKUMHA

— PacrioznaBate  QyHKUMH ~ H3ydyeHHBIX  BHIOB.  [lokasbIBaTh
CXEMAaTUYECKH PACIIOIOKEHUE Ha KOOPAMHATHOM TNIOCKOCTH TpadUKOB (PYHKIIHI
B3aBUCUMOCTH OT 3HaYEHU I KO3(PPUIIMEHTOB; ONUCHIBATH CBONCTBA (QYHKLIUH.

— Crpouts ¥ H300paXkaTh CXEMATUYECKH TIpaUKH KBaJpaTUYHBIX
(GyHKIMH, ONUCHIBATh CBOMCTBA KBAAPATUUYHBIX (PYHKLIMN IO UX rpauKam.

— Pacnio3HaBaTh KBaJpaTHUHYI (QyHKIHMIO 1O (opMylie, MPUBOJIUTH
pUMEPBI KBaJAPATUYHBIX (PYHKIMIA U3 peasbHOM )KU3HU, PU3UKH, TEOMETPHH.

Apudmernyeckasi U reoMeTpUYECKasi MIPOrpeccuu

— Pacnio3naBaTh apuMETHUECKYIO U TEOMETPUUYECKYIO TPOTPECCUU MPHU
pa3HbIX crocobax 3aJaHusl.

— BBINONHATE BBIYUCIEHUS C HMCHOJBb30BaHUEM (POPMYINI N-ro 4jieHa
apru(PpMETUYECKON U T€OMETPUUECKON MPOrPecCuii, CYMMbI IEPBBIX N YJIEHOB.

— N306paxaTh YieHbI IOCIEI0BATEIbHOCTH TOUKaMU Ha KOOPIMHATHON
IJIOCKOCTH.

— Pemate 3a1aun, CBA3aHHBIE C YMCIOBBIMH IIOCJIEOBATENBHOCTAMHU, B
TOM 4YHCJIE 33Ja4d M3 PEAIbHON >XU3HU (C HCIIOJIB30BAaHUEM KaJbKYJIATOPA,
IU(POBBIX TEXHOJIOTUI).



IHPUMEPHASL PABOYAA TIIPOTPAMMA YUYEBHOI'O KYPCA
«'EOMETPUSA». 7-9 KITACCbI

HEJIX U3YYEHUA YYEBHOI'O KYPCA

«MareMatuky yXe 3aTeM YUYUTh HaJ0, YTO OHA YM B IOPSIAOK HPUBOAUTY, — IUCAI
BEJIMKUN pycCkui ydeHbld Muxann BacunbeBud JlomoHocoB. M1 B 3TOM cocTOUT
OJlHA U3 JIBYX Ilesieid 00yueHUs TeOMETPpUU KaK COCTAaBHOW YacTH MaTeMaTHKU B
HIKOJIE. DTOU LEIU COOTBETCTBYET JI0KA3aTENbHAS JIMHUS PETOJABaHNS TEOMETPUH.
Cnenys mpenctraBieHHON pabodell mporpaMmme, HauWHas C CEIbMOIO Kjacca Ha
YpOKax TeOMETPHH OOYJAIOITUICS yUUTCS TPOBOIUTH JOKA3aTEIIBHBIC PACCYKICHHUS,
CTPOUTH JIOTHUYECKUE YMO3aKIIOYEHHS, JOKA3bIBaThb WCTUHHBIC YTBEPKICHUA H
CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IMPOBOAUTH PACCYXKICHUS «OT IMPOTUBHOTO,
OTJIMYaTh CBOMCTBAa OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHBIC YTBEPKIACHUS.
VYyeHuk, OBIaJEBUIMNH HMCKYCCTBOM pacCyJarb, OydeT MPUMEHSITh €ro M B
oKpyxaromien xu3Hu. Kak nucan reometp u neaaror Urops @enoposud llapeirus,
«JIFOIBMU, IOHUMAIOIIUMHU, YTO TAKOE J0KA3aTEIbCTBO, TPYAHO U JAXKE HEBO3MOXKHO
MAaHUITYJILPOBaTh». M1 B 3TOM COCTOUT BaKHOE BOCIUTATEIIBHOE 3HAYEHUE U3YUCHUS
TE€OMETPHUH, IPUCYILIIEC UMEHHO OTEYECTBEHHON MAaTEMATUYECKOM LIKOJIE.

BMmecTe ¢ TeM aBTOpBI IpOrpamMMbl MPEIOCTEPErAOT YUUTENS OT H3JIUIIHETO
dbopmanu3ma, OCOOEHHO B OTHOIICHMM Hayall W OCHOBAaHMM T'€OMETPHUHU.
@paniy3ckuii Mmarematuk JKaH /[peToHHE 110 3TOMY MOBOAY BbICKa3ajics Tak: «HUto
KacaeTcs JCIMKATHON Mpo0yie Mbl BBEICHUSI «aKCMOM», TO MHE Ka)KETCs, YTO Ha
NEPBBIX NOpax HYXKHO BOOOIIE M30erarb MpoOU3HOCUTH camo 3To ciaoBo. C apyroit
)K€ CTOPOHBI, HE CJIEAYET YIYCKaTb HU OJIHOW BO3MOKHOCTH JaBaThb MPUMEPHI
JIOTUYECKUX 3aKJIIOUEHUM, KOTOphle Kyaa B OOJbIIEH Mepe, 4eM HUJes aKCHOM,
ABJISIIOTCS MCTUHHBIMA M €IUHCTBCHHBIMU JIBUTATEISIMM  MATE€MaTHYECKOTO
MBIILIJICHUS.

BTopoii 1enpro n3y4eHusi FEOMETPUH SBJISIETCS] UCIIOJIb30BAHUE €€ KAK HHCTPYMEHTA
IIPY PELICHUHU KaK MaTeMaTU4YECKUX, TaK U IPAKTUYECKUX 3a/1a4, BCTPEUAIOLIUXCS B
peanbHOM >kU3HU. OKOHYMBIINN KypC TE€OMETPUM IIKOJBHUK JIOJDKEH OBITH B
COCTOSIHUM OTPEICIUTh TE€OMETPUYECKYI0 (UTYpy, OMHCaTh CIOBaMHU JIaHHBIN
YepTéX WM PUCYHOK, HAWTH IUIO[AAb 3E€MEJIbHOTO YyYacTKa, pPacCYuTarb
HEO0OXOIUMYIO JUTMHY ONTOBOJIOKOHHOTO KaOeJst uiin TpeOyeMble pa3Mephl rapaxa
JUIsT aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTENIbHAS JIMHUS B
M3YYCHUU T€OMETPHUH B IIKOJIE.

JlaHHas npakTUUYecKas JIMHUS SBJISICTCA HE MEHEE Ba)XKHOM, dyem mnepBas. Emeé
[InaTon mpeanuckIBal, 4TO0bI «rpakaane [IpekpacHoro ropoaa H1 B KOEM Cilydyae He
OCTaBJISJIA T€OMETPUIO, BEb HEMAJIOBAXKHO Ja)e MoOOYHOE €€ MpUMEHEHUE — B
BOCHHOM JI€JI€ J1a, BIIPOYEM, U BO BCEX HAyKaX — JJIsI JTYUIIIETO UX YCBOEHHUS: MbI BE]Ib
3HaeM, Kakas OECKOHEUHas pa3HHUIlA CYIIECTBYET MEXKAY YeTOBEKOM MPUYACTHBIM K
re€OMETPUU U HEMPHUYACTHBIMY». J[JIT 3TOTO YYUTENI0 PEKOMEHIYeTCsl TOoI0uparh
3aJ]a4M MPAKTHYECKOIO XapaKTepa sl pAaCCMATPUBAEMBIX TEM, YIUTh JE€TEH CTPOUTH
MaTeMaTU4YECKUE MOJEIH PEATIbHBIX KU3HEHHBIX CUTYalN U, IPOBOIUTH BEIYUCIICHUS
Y OLICHUBATh aJICKBATHOCTB IMOJYYEHHOI0 pe3yibrara. KpaitHe BaxKHO NOTYEPKUBATH
CBS3M TE€OMETPUM C JPYTMMHU MPEIMETAMH, MOTHUBUPOBATH HCIOJIb30BAThH
OTIPEICIICHNS] TEOMETPUIECKUX (PUTYDP W MOHATHIN, TEMOHCTPUPOBATH MPUMECHECHHE



MOJTYYCHHBIX YMEHUI B (M3UKE W TEXHUKE. DTU CBSI3U HaWOOJEee SIPKO BHUJIHBI B
TeMax «Bektopb», « TpUroHOMeTprUYeCKrue COOTHOIICHHS Y, «MeTo] KOOpIMHATY» U
«Teopema Iudaropay.

B 3akmtoduenue comnuwiéMcs Ha BEIMKOrO MaTemaruka M acTpoHoma Moranna
Kemnnepa, uroObl emé pa3 MOAYEPKHYTh M METAlpPEIMETHOE, U BOCIUTATEIbHOE
3HayeHue reometpuu: “Geometria una et acterna est in mente Dei refulgens: cuius

consortium hominibus tributum inter causas est, cur homo sit imago Dei™.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY MIaHy B 7-9 Kilaccax uzydaercs yueOHbIi Kypc «['eomeTpusi»,
KOTOPBIM  BKJIIOYAET  CIEAYIOIIME  OCHOBHBIE  pa3lelbl  COACP/KAHMAL:
«l'eomeTpuueckue GUIypbl U HUX CBOMCTBa», «lM3mMepeHne reoMeTpudecKux
BEIUYMH», a Takke «J/[eKkapToBbl KOOpAMHATBI HA IUIOCKOCTH», «BekTopbi»,
«/IBmxenust minockoctu» U «lIpeodbpazoBaHus mogoous».

Y4eOHblIii I1aH peycMaTpuBaeT U3ydeHre reOMETpUH Ha 0a30BOM YPOBHE, UCXO/IS
U3 HEe MeHee 68 yueOHbIX 4acoB B yUeOHOM rOfy, BCETO 3a TPU roja 0Oy4eHUs — HE
MmeHee 204 yacos.

COAEPKXAHHUE YYEBHOTI'O KYPCA (I10 I'OJAM OBYYEHMUA)

7 Knace

HavansHpie noHsTHSA reoMeTpur. Touka, mpsiMasi, OTPE30K, Jyd. Yroil. Buasl yriios.
BeprukaneHble U CMeXHBIE yIIbl. bruccekrpuca ymia. JIomaHas, MHOTOYTOJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIAPHOCTD MPSIMBIX.

Cummetrpuunbie ¢Gurypsl. OCHOBHBIE CBOMCTBAa OCeBOM cumMmeTpuu. [Ipumepnl
CUMMETPHH B OKPYKAIOIIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C TOMOIIBI HUPKYIIS U JIMHEHKHU. TpeyronpHuK. BeicoTa,
Me/anaHa, OUCCeKTpuca, UX CBOMCTBA.

PaBHOOEIpEHHBII 1 pABHOCTOPOHHUI TPEYTOJIbHUKH. HepaBeHCTBO TPEeyroibHHKA.
CBoiicTBa M MPHU3HAKU PAaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M MNPU3HAKM NapaJUIeNbHBIX NpsMbIX. CyMMma YIJIOB TpEyroJIbHHKA.
Breninue ymisl TpeyrojbHUKA.

[IpsimoyronbHblii  TpeyrodbHHK.  CBOWCTBO  MEIHWAHBI  MPSMOYTOJBHOIO
TPEYroJIbHUKA, IPOBEAEHHON K rUIoTeHy3e. [Ipu3Haku paBeHCTBA NPSIMOYTOIBHBIX
TPEyroJbHUKOB. [ [psIMOYyTONBHBIN TPEYTONIBHUK € YoM B 30 rpaaycos.
HepaBeHcTBa B reoOMETpUHU: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopemMa O OouyblieM YyIjie W OoJibllie CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYISP U HAKIIOHHAS.

I'eomerpruueckoe mecto Touek. buccekrpuca yrna u CepeIUHHBIN NEPIIEHAUKYISAP K
OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

! Teomerpus enuna u Beuna, ona Gnucraetr B boxbeM nyxe. Halia mpu4acTHOCTb K HEl CITY’KUT OJIHAM U3
OCHOBAHHMH, 10 KOTOPBIM Y€JIOBEK JOJDKeH ObITh 00pazom boxxbum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)



OKpyKHOCTb M KpYyI, XOpJa U AUaMeTp, UX CBOWCTBA. B3auMHOE pacrnosokeHue
OKpYXXHOCTH M mpsimoi. KacarenpHas u cekyiias K OKpyXHOCTH. OKpYKHOCT,
BIIMCaHHAs B Yrojl. BnucanHas u onMcaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 kinacc

YertwipéxyronbHukH. [lapanenorpamMmm, €ro Npu3Haky U CBOKMCTBA. HacTHBIE Cllyyan
napajuieorpaMmMoB (MPsSIMOYTOJIBHUK, POMO, KBajapaT), UX MPU3HAKU U CBOMCTBA.
Tpanenusi, paBHOOOKasi Tpamenusi, e€ cBoiicTBa W mnpuzHaku. [IpsmoyroibHas
Tparenus.

Meron ynBoenusa Mmenuansl. LlentpanbHas cummerpus. Teopema @aneca u TeopeMa
O MPOITOPLIMOHAIBHBIX OTpPE3Kax.

Cpennue TMHUY TPEYTOJIbHUKA U Tpareunuu. L{eHTp Macc TpeyrojibHuUKa.

[lonobue TpeyronbHUKOB, KOo3puuueHT nonodus. IlpusHaku mnomoOus
TPEYroiabHUKOB. [[puMeHeHre nogo0us Mpyu peleHur TPAKTUYECKUX 3a]1au.
CpoiicTBa 1iomanelt reomerpuueckux uryp. DopMmynbl ais  TUIOLIAAM
TpPEyrojibHUKa, Napajenorpamma, pom6a u tpaneuuu. OTHOIIEHHE IJIOLAAEH
NOJI0OHBIX GUTYP.

Brruncnenue minomaei TpeyroJlbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJleT4aroil Oymare.
Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu penieHUU
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO yIJIa IPSMOYTOJIBHOTO TpeyroiabHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO. TpuroHomerpuyeckue (pyHkuuu yrioB B 30
rpanaycos, 45 rpanycoB u 60 rpaaycos.

BrnimcanHble M LEHTpaJbHBIE YINIBI, YTOJl MEXIy KacaTeIbHOM U XOPAOH. YIUIbI
MEXKIy XOpAAMH W CEKyIIMMHU. BIMCaHHBIE M ONMCAHHBIE YETBIPEXYTOJbHUKHU.
B3aumHoe pacnonioxeHue ABYX OKpyxkHocTed. Kacanue okpyxkHocted. OOmiue
KacaTeJIbHbIE K ABYM OKPYKHOCTSIM.

9 kiacce

Cunyc, kocuHyc, TtaHreHc ymioB or 0 nmo 180 rpagycoB. OcHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOPMYJIIBI IPUBEICHHUS.

Pewienue TtpeyronpHukKOB. Teopema KOCMHYCOB M Teopema CUHYCOB. PemieHue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U TEOPEMBI CHUHYCOB.
[IpeoOpazoBanue nogobus. [Togo6ue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 NMpPOU3BENECHUU OTPE3KOB XOpZ, TEOPEMBI O NPOU3BEACHUU OTPE3KOB
CEKYLIMX, TEOpEMA O KBaJpare KacaTelabHOM.

BexTop, nnuHa (MOIyNb) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaITPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omepanuu HajJ BEKTopaMu. PasznokeHue BEKTOpa MO ABYM HEKOJUIMHEAPHBIM
BekTtopaMm. Koopaunarel Bekropa. CkansipHOE IPOU3BENECHUE  BEKTOPOB,
MIPUMEHEHUE JJIsI HAXOKICHUS JJIMH U YIJIOB.

JlexkapToBbl KOOpPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSIMOM U OKPYKHOCTH B
KOOpAMHATAaX, MEPEeCEeYeHUEe OKPYKHOCTEW M IPSAMBIX. MeToa KOOpIMHAT U €ro
IIPUMEHEHHUE.

[IpaBriibHBIE MHOTOYTOIBHUKH. JJTMHA OKPYKHOCTH. [ pagycHas u paguaHHas Mepa
yIlia, BBIYMCIIEHUE JUIMH IyT OKpykHOCTeu. [limomane kpyra, cekropa, CerMeHTa.



JIBWKEHUST TUIOCKOCTH W BHYTPEHHHE cUMMeTpun Guryp (dJIeMeHTapHbIe
npenctasienus). [Tapannensubiii nepenoc. [loopor.

IINIAHUPYEMBIE IIPEAMETHBIE PE3VJIIBTATBI OCBOEHUSA
INPUMEPHOM PABOYEW TIIPOTPAMMBI KYPCA (IO TOJIAM
OBYUYEHUS)

JlocTkeHue TIpeAMETHBIX pe3ynbratoB oOydarommumucs ¢ PAC Ha arame
0oOy4eHUsI B OCHOBHOM IIKOJIE OMPEACISETCA UHINBUIYAIbHBIMU OCOOCHHOCTSIMU,
CBsA3aHHBIMU KakK C 0COOEHHOCTSIMU MMO3HABaTECJIHLHOU ACATCIIBHOCTH u
HCPABHOMCPHOCTBIO PA3BUTHUA IICUXUICCKHUX (bYHKHHﬁ, TaK U COLITUAJIbHBIM OITBITOM
AYTHUYHBIX IKOJIBbHHUKOB. HO3TOMy AOCTHIKCHHUC TIPCAMCTHBIX PC3YJIbTATOB
KOHKPCTHBIM y4dalllMMCA MOKCET HC BCCIraa COBIIaJlaTb C BPCMCHHBIMH I'PaHHULIAMU
oOy4deHUs1, pacIpeIeICHHBIMU 110 TOJIaM 00y4YEHUS.

OcBoenue yueOHOTO Kypca «l[eomerpus» Ha ypoOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl JIOJDKHO OOECIeYuBaTh JAOCTIKEHHUE CIEAYIOIMHUX MPEAMETHBIX
00pa30BaTeNIbHBIX PE3YJIbTATOB:

7 kJj1ace

— Pacnio3HaBaTh H3ydeHHbIE TE€OMETPUYECKUE (QUTYPBI, ONPEAETATh
WX B3aUMHOE PACMOJIOKEHHE, N300paXkaTh reOMETpUUECKUEe (DUTYPHI; BBIMOIHAThH
YEPTEXKHU MO0 YCIOBUIO 3a7a4u. I3MEpATh TMHEHHbBIE U YTIIOBbIE BEJIMUMHBI. Pemiarth
3aJ1a4y Ha BBIYMCJIICHUC JJIMH OTPE3KOB U BCIIMYMH YIJIOB.

- Henatb rpyOy10 OEHKY JTMHEHHBIX U YTJIOBBIX BEJIMYUH MPEAMETOB B
peanbHOW >KM3HU, pa3MEpOB NPHUPOAHBIX OO0BEKTOB. Paznuuarh pasMepbl 3THX
OOBEKTOB M0 MOPSAJKY BEJIUYUHBI.

— CTpouThb UyepTekKHU K TEOMETPUUYECKUM 3a/1auam.

— ITons30BaThCs IMPpHU3HAKAaMU PpaBCHCTBA TPCYTOJIbHUKOB, UCITI0JIb30BAaTh
MPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH 3a]1a4.

— HpOBO,Z[I/ITB JIOTHYCCKUC PACCYKACHUA C HCITIOJIb30BaHUEM
F€OMETPUYECKUX TEOPEM.

- [Tonmp30BaThCH MpU3HaKaMH paBEHCTBA MPSMOYTOJIBHBIX
TPEYrOJIbHUKOB,  CBOMCTBOM  MEIHMaHbl, NPOBEIAEHHOM K  THUIOTEHY3€
MMPAMOYTOJIBHOI'O TPCYI'OJIbHUKA, B PCIICHUH I'COMCTPUYICCKUX 3aaa4.

- OHpeI[eJIHTB MapaJuICJIbHOCTL HIPAMBIX C ITOMOIOBIO YIJIOB, KOTOPLIC
oOpazyetr ¢ HUMH cekymas. OnpeaensaTh MapauieIbHOCTh MPSMBIX C MOMOIIBIO
paBEHCTBA PACCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM IpsSMOM.

— Pemrats 3aaun Ha kieTyatoi Oymare.

— HpOBO)II/ITB BBIYHUCIICHUA W HaAXOAUTh YHUCIOBLIE U 6YKB€HHBIC
SHAYCHHUA YIJIOB B I'€OMCTPHYCCKHX 3ajjadax C HCIIOJb30BAHHCM CYMMBI YTJIOB
TPEYIrOJIbHUKOB W MHOI'OYT'OJIbHUKOB, CBOICTB YTJIOB, 06paSOBaHHBIX Inpu
MIEPECEYEHNH [IBYX IapaJUICIbHBIX MPAMBIX CeKyuleh. Pemare mnpakTtuueckue
34/1a91 Ha HAXOXKACHUC YIJIOB.

— Brnaners noOHSITHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh
OTpeneNsTh OUCCEKTPUCY yIia U CEPEeNUHHBI MEPHeHIUKYISIP K OTPE3Ky Kak
F€OMETPUUYECKUE MECTA TOUECK.



— @opMyIMpOBaTh ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpAsl U
JAaMeTpa OKPYKHOCTH, IIOJb30BATbCA UX CBOWCTBAMHU. YMETh NIPUMEHATH 3TH
CBOWCTBA MPU PEIICHUNA  3a]ad.

— Brnagerp moHsATHEM OIKMCAaHHOW OKOJIO TPEYTOJIbHHUKA OKPYKHOCTH,
yMETh HaXouTh €€ 1eHTp. [lonb30BaThes hakTamMu 0 TOM, YTO OUCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTC B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOYKE.

- Brnaners noHsATMEM KacaTenbHOM K OKPYKHOCTH, ITOJb30BATHCS
TEOPEMOM O MEPIECHINKYJIIPHOCTH KaCaTEIbHOM U painyca, IPOBEAEHHOTO K TOUKE
KacaHus.

- Ilonp30BaTbCAd NPOCTEUIIMMU TE€OMETPUYECKMMH HEPABEHCTBAMH,
IIOHUMATh HX MPAKTHYECKUNA CMBICIL.

— [IpoBOIUTE OCHOBHBIE T'€OMETPUYECKHE IOCTPOEHUS C MOMOIIBIO
LUPKYJISIT U JIMHEUKHU.

8 kiace

— Pacnio3HaBaTh OCHOBHBIE BH/bI YETBIPEXYTOJIBHUKOB, UX 3JEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPHU PEUIEHUU T€OMETPUYECKUX 3a4ad.

— IIpuMeHATh CBOKCTBA TOYKM IEPECEUYECHHs] MEIHWAH TPEYrOJIbHUKA
(ueHTpa Macc) B pelIeHUH  3ajad.

— Brnagers mNoHATHEM CpeAHEN JUMHUM TPEYTrOJIbHUKA W TpaIlElUH,
IPUMEHATh UX CBOWCTBA MPU PEIICHHH reoMeTpuueckux 3aaad. llosb3oBaThes
teopeMon daseca U TEOPEMOM O TPONOPLUHUOHAIIBHBIX OTPE3KAX, IPUMEHATD UX JUJIS
pElIeHMs MPAaKTUYECKUX 3aj1ay.

— [IpuMeHATh mnpu3HAKU MOAOOUS TPEYroJbHUKOB B  PELICHUU
r€OMETPUYECKUX 3a/au.

— [Tonb3oBaThes Teopemoit [ludaropa st pemeHns reoMeTpUIECKUX U
IPaKTUYECKUX 3a7a4. CTPOUTh MaTEMAaTUYECKYIO MOJIEb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

— Biagere NOHATHSAMU CHUHYCAa, KOCHHYCAa M TaHI€HCA OCTPOro yria
IPSIMOYTOJIBHOTO TPEYTroiabHUKA. 110J1630BaThCS 3TUMH NOHATUAMU Ul PELICHUS
IIPaKTUYECKUX 3a]a4.

— Boruncnsate (pa3auuHbIME CIIOCOOAMM) IUIOIIAAb TPEYroJIbHUKA W
IJIOLIAAN MHOTOYTOJIBHBIX PUTYp (IOJIB3YSCh, I/I€ HEOOXOUMO, KAJIbKYJISTOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHUS B MPAKTUYECKHUX 3a/1ayax.

— Brnagerp MOHATUSMH ~ BOMCAHHOTO W UEHTPAJIBHOIO  yIJa,
UCITI0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIAX, YIJIaX MEXY XOpJlaMu (CEKYILIMMM) U
yTriie MeXAy KacaTeJIbHOM U XOPA0M NPU pEelIEHUU T€OMETPUUECKUX 3aad.

— Brnagers MNOHATHEM OMNMCAHHOTO YETBIPEXYTOJbHUKA, MPUMEHSTH
CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELIEHUU  3a/ad.

— [IpuMeHATh TOJIyYeHHBIE 3HAHHUS HA MPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJENM JUId 33Jad  peajbHOM JKW3HM U IPOBOJUTH
COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM MOJ00US W TPUTOHOMETPHUH
(OMB3YSACh, T/I€ HEOOXOIUMO, KATBKYJIITOPOM).



9 kiacce

— 3HaTh TPUTOHOMETpUUYECKHE (HYHKIIMHM OCTPBIX YIJIOB, HAXOJUTh C UX
MOMOIIBIO PA3JIMYHBIE BJIEMEHTHI TMPSIMOYTOJBHOTO TPEYroibHUKA («pelieHue
PSIMOYTOJIBHBIX TPEYTOJIBbHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISATOPA) JJIUHbI
Y YTJIbI JUTsl HETAOJMUYHBIX 3HAYEHUH.

— [Tonb3oBaThCA dbopmynamu pUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIACCTBOM JUIsl HAXOXJEHUS COOTHOIICHUM MEXIy
TPUTOHOMETPUUYECKUMHU BEIMYMHAMHU.

— Hcnonbs30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB I HAaXOXKICHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELICHHUE TPEYTOJIbHUKOBY ), TPUMEHSATH X
IIPU PELIEHUU T€OMETPUYECKUX  3aj1ad.

— Brnagers moHsTMAMH NpeoOpa3oBaHUsl MOAOOMUS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX (puryp. [Tonbp30BaTHCS CBOMCTBAMHU MOI00MST TPOU3BOJIBHBIX
buryp, yMeTh BBIYUCIISTH JUIMHBI U HAXOAUTH YTl y TOI00HBIX (huryp. [[puMeHsTh
CBOMCTBa NOAOOMSA B MPAKTUYECKUX 3aJadyax. YMETb MPUBOAUTH MPUMEPHI
N0JIOOHBIX (PUTYP B OKPY>KAIOILIEM MHUpE.

— Ilonb30BaTbcd TeOpeMaMU O NPOU3BEACHUU OTPE3KOB XOpA, O
IIPOU3BEICHUN OTPE3KOB CEKYLIUX, 0 KBaJapaTe KacaTeIbHOM.

— Ilonb30BaTbCsd BEKTOpaMH, IMOHHMAaThb WX TI'E€OMETPHUYECKUN U
($u3NYECKUN CMBICI, MPUMEHATh UX B PEIICHUU T'€OMETPUUYECKUX U (PU3UUECKUX
3a1a4. [IpuMeHsATh CKaJsipHOE MPOU3BEIECHUE BEKTOPOB ISl HAXOXKIAEHUS JUIMH U
YTJIOB.

— [Tonb30BaThbCd METOAOM KOOPJMHAT HA IUIOCKOCTH, PUMEHATH €ro B
PEIICHUH T€OMETPUUECKUX U MPAKTUYECKUX — 3ajad.

— Brnagerp  NOHATHSMH ~ TPaBUJIBHOTO MHOTOYTOJIBHHUKA, JJTMHBI
OKPYXHOCTH, JJIMHBI JyTH OKPY>KHOCTHU U paJIUAHHON MEPHI yTria, yMETh BEIYUCIISTh
IUIOIIAAbL Kpyra u ero yacteil. [IpuMeHsTh nosydeHHbIE YMEHUS B MIPAKTUYECKUX
3aj1ayax.

— Haxomuth ocu (WM LEHTPHI) CUMMETPUU (QUTYP, TPUMEHATH
JBHKEHUS IIJIOCKOCTH B MPOCTEHIINX CIydasiX.

— [IpyMeHsATh TONYYEHHbIE 3HAHUS Ha NPAKTHKE — CTPOUTH
MaTeMaTU4eCKHe MOJENM JUId 3aJad  peajbHOM JKW3HU U IPOBOJUTH
COOTBETCTBYIOIIME BBIUMCICHUSI C TPUMEHEHUEM MTOI00MSI U TPUTOHOMETPUUYECKUX
byHKUM (T0JIB3YSICh, I€ HEOOXOIUMO, KaJTbKYISTOPOM).

HNPUMEPHAAA PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTHUKA». 7-9 KJIACCbI

HEJU U3YYEHUS YYEBHOI'O KYPCA

B coBpemeHHOM LH(POBOM MHUpPE BEPOATHOCTH M CTATHCTHUKA MPHOOPETaIOT BCE
OOJBIIYIO 3HAYUMOCTh, KaK C TOUKH 3pEHHS IPAKTUYECKUX MPUIIOKEHHH, TaK U UX
poiau B 0Opa30oBaHHMH, HEOOXOINMMOM KaXJOMy 4esoBeKy. Bozpacraer uwucio
npodeccuit, mpu OBIAJCHUN KOTOPLIMHU TpeOyeTcs Xopoias 6a30Basi MOJATOTOBKA B
00J1acTU BEPOSITHOCTU M CTAaTUCTUKHU, Takas MOATOTOBKA BaXKHA JUISI MPOJOKEHUS
0o0pa30BaHus U AJIS yCTICITHOW MPOo(dhecCuOHANbHON Kaphephl.



Kaxxap1i1 4er0BEK NOCTOSTHHO NPUHUMAET PELICHUS HA OCHOBE UMEIOIIUXCS Yy HETO
JTAHHBIX. A 711 000OCHOBAaHHOTO MPUHSATHUS PEIICHUS B YCIOBUSAX HEAOCTATKA WU
n30bITKa HHPOPMALMK HEOOXOJUMO B TOM YHCIE XOPOHIOo CHOPMHUPOBAHHOE
BEPOATHOCTHOE U CTaTUCTUYECKOE MBIILICHUE.

MIMeHHO MOATOMY OCTpPO BCTajida HEOOXOIUMOCTh C(POPMHUPOBATH Y OOYHAIOITUXCS
(GYHKIIMOHATBHYIO TPAMOTHOCTH, BKJIFOUAIOIIYIO B C€0sl B KAU€CTBE HEOTHEMIIEMOI
COCTABIAIOLIEH YMEHUE BOCIPUHUMATh U  KPUTHYECKHM  AHAJIU3UPOBATH
nH(OPMAIIHIO, IPECTABICHHYIO B Pa3INYHBIX ()OpMax, IOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTMX pEaJbHbIX IMPOLECCOB M 3aBUCUMOCTEW, NPOU3BOAUTH
MPOCTEUIIINE BEPOATHOCTHBIE PAcu€Thl. 3HAKOMCTBO C OCHOBHBIMHU MPHUHIIMIAMU
cOopa, aHanw3a U MPEICTABICHUS TaHHBIX U3 PA3IMYHBIX cep )KU3HU 001IecTBa U
rocyziapcTBa mpuooOiaeT o0ydaronmxcs K o0IeCTBEeHHBIM UHTepecaMm. M3yueHue
OCHOB KOMOMHATOPWMKH pPa3BUBAET HABBIKM OpraHM3alluMd Iepedopa M MoacyETa
Yyycia BApUaHTOB, B TOM YHUCJE, B MPUKIAAHBIX 33/1a4aX. 3HAKOMCTBO C OCHOBaMU
Teopun TpadoB co3gaéT MareMaTH4ecKuid GyHIaMeHT i (HOPMHUPOBAHUS
KOMITETeHIINM B 00acTu HGOpMaTUKU ¥ HUPPOBBIX TexHoorui. [lomumo storo,
MIPU U3YUYECHHUH CTATUCTUKHU U BEPOSITHOCTH O0OTAIAI0TCS IPEICTABICHUS YUAIIIUXCS
O COBPEMEHHOM KapTMHE MHUpa M METoJax €ro HccieqoBaHus, (HOpMHUpYETCS
MOHMMAaHUE POJIM CTATUCTUKU KaK UCTOYHUKA COIIMAJIBHO 3HAaYUUMON HHGOpMAIIUU U
3aKJIaJIBIBAIOTCS] OCHOBBI BEPOSITHOCTHOTO MBILIIJICHHUS.

B cooTBeTcTBUM C JaHHBIMHM LEISIMA B CTPYKTYpEe MPOTpaMMbl Y4eOHOTO Kypca
«BepoATHOCTh M CTAaTUCTUKA» OCHOBHOW WIKOJIBI BBIJEIICHBI CIENYIOIINE
COZIEPKATEIIbHO-METOANYECKNE JIMHUMU:

«IIpeacraBnenne JaHHBIX W ONUCATENIbHAA CTATUCTUKA»; «BepoaTHOCTHY;
«3nemMeHThl KOMOMHATOpUKNY; « BBenenue B Teopuio rpadony.

Conepxanune nunun «lIpencraBiieHue MAaHHBIX W ONUCATEIbHAS CTATUCTUKA
CIIY>KUT OCHOBOU 117151 (hOPMHUPOBAHUS HABBIKOB pa0OTHI ¢ MH(OpMAITUE: OT YTeHUS
U UHTEpHpeTanuu UHPOpMaIlMY, TPEICTaBICHHON B TaONMIaX, HA JUarpaMmax u
rpadukax a0 cOopa, TpEACTaBlIEHUS M aHaIM3a JIaHHBIX C HCIIOJIb30BAHUEM
CTaTUCTHYECKUX XapaKTePUCTUK CPEeTHUX M paccemBaHusa. Pabotas ¢ naHHbIMH,
oOyyaromuecsi y4aTcsi CUMTHIBaTh W WHTEPIPETUPOBATH JIAHHBIC, BBIJIBUTATh,
apryMEHTUPOBATh WU KPUTHUKOBATHh IMPOCTEHIINE THUIIOTE3bl, Pa3MbIUUIATH HaJ
(dakTopamMu, BBI3BIBAIOIIMMUA HM3MEHYMBOCTh, W OIEHWBAaTh WX BIUSHHUE Ha
paccMaTprUBaeMbI€ BEJIMYMHBI U MPOLIECCHI.

NHTYUTUBHOE MNpPEACTABICHUE O CIy4alHOW W3MEHUYMBOCTHU, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW W TEHACHUUNW CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOW JJIA
M3YUYCHUSI TEOPUU BEPOSITHOCTEH. bonblioe 3HaUeHUE 3/1€Ch UMEIOT MPAKTUUECKUE
3aJ]aHusl, B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOZEIISIMH.
[ToHsATHE BEPOSATHOCTH BBOJUTCS KaK Mepa MPaBAomnoao0us Ciy4aliHOTO COOBITHSI.
[Ipn wm3ydeHnn Kypca OOydYarOIIMECS 3HAKOMSTCS C MPOCTEUIIMMU METOaMU
BBIUHCIICHUS BEPOSATHOCTEHW B CIIyYalHBIX JKCIEPUMEHTAX C PABHOBO3MOXHBIMU
ANIEMEHTAPHBIMH UCXOAaMHU, BEPOSITHOCTHBIMU 3aKOHAMMU, MMO3BOJISIOIMMU CTABUTH
U pemarh 0oJjiee CIOKHBIC 3a7add. B Kypc BXOmST HadalbHBIE MPEACTABICHHS O
CIIyYalHBIX BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.



Taxxke B paMkax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOLIUXCS C
MHOKECTBAMHU M OCHOBHBIMU OIEpALMSIMU HaJl MHO>KECTBAMHU, PacCMaTpUBAIOTCS
OpUMEpbl IPUMEHEHUs JJIs pelle Hus 3ajad, a TaKXKe UCIOJIb30BaHUS B JPYTUX
MaTeMaTHYeCKUX Kypcax U y4eOHbIX IIpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B 7-9 xnaccax usyyaercsa Kypc « BeposSTHOCTh M CTaTUCTHKA», B KOTOPBIA BXOIAT
pasnensl: «IIpencraBieHne qaHHBIX U ONMCATENbHAS CTATUCTUKAY; «BeposTHOCTHY;
«DneMeHThl KOMOMHATOPUKN»; «BBemenne B Teopuro rpadoBy.

Ha uzydenne qaHHoro Kypca oTBOAUT 1 yueOHbIN yac B HEACTIO B TEUCHHE KaXKI0T0
rona oOyuenus, Bcero 102 yueOHbIX  4aca.

COAEPKAHHUE YYEBHOI'O KYPCA (IO TOJAM OBYYEHUAS)

7 Kkiacc

[IpencraBienue naHHBIX B BUJIE TAOJHIL, TUarpamMm, TpadukoB. 3aroJHEeHUE Ta0uIl,
YTEHHUE U MOCTPOEHUE TUarpaMm (CTOIOUKOBBIX (CTOIOUATHIX ) U KPYTOBBIX ). UTeHne
rpaduKoB peanbHBIX MpolieccoB. M3BieueHne nHbopMaluy U3 JuarpaMmm 1 TaOJuil,
WCIIOJIb30BAHUE U UHTEPIPETALMS JaHHBIX.

OnucarenbHas CTAaTUCTUKA: cpeaHee apudMeTHyYecKoe, MeauaHa, pa3Max,
HanOoJblIEE M HAaWMEHbIIEE 3HAYEHUS HaOOpa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

Cny4yaliHbIN SKCIIEPUMEHT (OMbIT) U cay4yaliHOe coObITHE. BeposTHOCTH U yacToTa.
Posib ManoBEpOSITHBIX M NPAKTUUECKU JIOCTOBEPHBIX COOBITUM B MPUPOIEC U B
oOmectBe. MoHeTa 1 UrpajibHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenensb BepimuHbl. Yucno pédbep u cymmapHas CTENeHb
BepmvH. [Ipencrasnenne o cesiznoctu rpada. llenu w mukmsl. [lytu B rpadax.
O6xon rpada (ditnepoB myth). [IpenacraBienue o6  OpHEHTHPOBAHHOM  rpade.
Pemenne 3amad ¢ momouibio rpados.

8 kiace

[IpencraBnenue AaHHBIX B BHUAE TaOnML, auarpamMm, TrpadukoB. MHOXKECTBO,
3JIEMEHT MHOXECTBA, MMOJAMHOXKeCTBO. Onepanu HaJ MHOXKECTBAMU: OObEMHEHHE,
nepecedueHne,  gonosHeHue.  CBoiicTBa  omepauuid  HaJa — MHOXKECTBAMMU:
IIEPEMECTUTENBHOE, COYETATENBHOE, pacIpenenuTenbHoE, BKJIFOUECHUS.
Hcnonb3oBaHue rpa@uueckoro npeacTaBieHUs MHOXKECTB ISl OMMCaHUS peabHbIX
IIPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]1a4.

N3mepenue paccenmBaHusl AaHHbIX. JluUcnepcuss W CTAaHOAPTHOE OTKJIOHEHUWE
YHUCJIOBBIX HA00POB. JlnarpaMma paccenuBaHusl.

OneMeHTapHble COOBITUS ciydyaiiHOTO omnbiTa. CitydaiiHbie coObITHs. BeposaTHocTH
coOBITUH. ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU. CilydaiHbIH
BbIOOp. CBS3b MEXKAY MAaJOBEPOATHBIMM M TMPAKTUYECKH JOCTOBEPHBIMU
COOBITUSAMU B TIPUPOJIE, OOIIECTBE U HayKe.

HepeBo. CBolicTBa N1€pEBbEB: €AUHCTBEHHOCTH IIyTH, CYIECTBOBAHHE BHCSYEH
BEPILKHBI, CBSI3b MEXKIY YMCIOM BEpIIMH M unciaoM péoep. [IpaBmiio ymMHOXKeHUS.



Pemenne 3amau ¢ momomibio rpadoB. IlpotuBononoxkusie cobbiTus. Jnarpamma
Oiinepa. OObenvHeHHE U TiepecedyeHre coObiTHil. HecoBMmecTHBbIE COOBITHS.
dopmyrna CII0KEeHUS BEpOSTHOCTEH. YCI0BHAs BEpPOSATHOCTD. [IpaBuiio yMHOXKEHUSI.
HezaBucumele cobbiTusa. [lpencraBinenue skcniepuMeHTa B BUIE aepeBa. Pemenue
3aJlad  Ha HaXOXKICHUE BEPOSTHOCTEH C TMOMOIIBIO JepeBa CIy4ailHOTrO
AKCIIEPUMEHTA, IUarpamm  Dilnepa.

9 kJ1ace

[IpencraBnenue NaHHBIX B BHJE TaONUWIl, AHArpamm, rpauKoB, WHTEPIPETAIS
JaHHBIX. UTeHuWe M MocTpoeHue Tabiaul, Juarpamm, rpapukoB IO pPEaTbHBIM
JAHHBIM.

[lepectanoBkun u (axrtopuan. CodyeTaHuss U YUCIO coueTaHu. TpeyroabHHUK
[Tackans. Pemenue 3a7a4 ¢ MCMOIL30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckas BepossTHOCTb. CitydaliHbIi BBIOOP TOUKHU U3 (PUTYPHI HA TJIOCKOCTH,
U3 OTpEe3Ka U U3 IYI'd OKPYKHOCTH.

Hcnertanue. Yenex m Heynada. Cepus ucnbITaHui 10 nepBoro ycrexa. Cepus
ucneiTanuit bepuymiu. BepostHocTH cOOBITHIA B cepuu ucTibiTaHuid bepryrm.
CrnyvaiiHasg BenuMYMHA W PACIpPEACIICHHE BEPOATHOCTEH. Maremarudeckoe
oxugaHue W gucnepcus. IIpuMepbl  MareMaTH4eCKOro  OXKHJAHUSA — Kak
TEOPETUYECKOIO CPEAHEro 3HAUYCHMs BEIWYMHBI. MaremMarnyeckoe OXUIaHuE U
JUCIIEPCHSI CITy4YalHOW BETMYUHBI «9UCIIO YCIIEXOB B CEpUN UCTIBITAHUN bepHym».
[lonsiTue o 3akoHe OosblIMX uucen. M3MepeHnue BepodTHOCTEN C IIOMOIIBIO
yacToT. Ponib 1 3HaYeHue 3akoHa OOJIBILIMX YHUCEIT B IPUPOJIE U OOLIECTBE.

ININIAHUPYEMBIE TIPEJMETHBIE PE3VJIBTATBI OCBOEHUSA
INPUMEPHOM PABOYEW TIIPOTPAMMBI KYPCA (IO TOJIAM
OBYYEHUS)

JlocTmxeHne mpeIMeTHBIX pe3ysbTaToB oOyyatomumucs ¢ PAC Ha sTane oOyueHust
B OCHOBHOW IIIKOJIE OMPEACNSIETCS WHIWBUIYAIbHBIMU  OCOOEHHOCTSIMH,
CBS3aHHBIMM KaK C OCOOEHHOCTSIMH I[IO3HABATEIBHOM  JCSATEIBHOCTH W
HEPABHOMEPHOCTHIO PA3BUTHS MICUXUYECKUX (DYHKIIUN, TAK ¥ COLIUATIBHBIM OIBITOM
AyTUYHBIX IIKOJHHUKOB. [loATOMY JOCTMKEHHE TIPEIMETHBIX pPE3yIbTaToB
KOHKPETHBIM YYaIlUMCSI MOXKET HE BCET/Ia COBIAJIaTh C BPEMEHHBIMH TpaHUIIAMH,
pacrpeneneHHbIMU 110 ToaM O0ydICHUSI.

[IpenmeTHBIC pe3yabTaThl OCBOCHUS Kypca «BeposTHOCTh M craTtucTtuka» B 7-9
KJIACCax XapaKTePU3YIOTCS CICAYIOIIMMH YMCHHUSIMHU.
7 xkJj1ace

— Yurath nH)OpMAITHIO, TIPEICTABIICHHYIO B Ta0IUIAX, HA THarpaMMax;
NPEACTABIIATh JaHHBIC B BHUIE TaONHI, CTPOUTH JUArpaMMBbI (CTOJIOMKOBEHIE
(cronbuatkie) ¥ KpyroBbI€) IO MacCUBaM 3HAYEHUH.

— OnuceiBaTh W WHTEPIPETUPOBATH pPEATbHBIC YHUCIOBBIC JTaHHBIC,
MPE/ICTaBJIICHHBIC B TAOJINIIAX, HA TUarpaMMax, rpaukax.

— Hcnonp3oBaTh Ui OMWCAaHWA  JAHHBIX  CTATUCTUYECKHE
XapaKTEPUCTHUKU: cpeaHee apudMeTHIeCKOe, MeIuaHa, HauOOoJIbIIIee U HANMEHbIIIEES
3HAYCHUS, pa3Max.



— NmeTs npeacraBieHue o Cay4aiHOW N3MEHYMBOCTH Ha IPUMEPAX LIEH,
(u3NYECKUX BEJIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX; UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 kiacc

— W3Bnekats U npeoOpa3oBbIBaTh WH(OPMALINIO, MPEICTABICHHYIO B
BUJE TaOmUL, AMarpaMM, rpauKoB; NPEICTaBIATh JAHHbIE B BHJE TaOJIHL,
auarpamm, rpa@ukoB.

- OnuceiBaTh JaHHBIE C IOMOIIBIO CTaTHCTHYECKUX MOKa3aTesei:
CpPEIHUX 3HAYEHWW W Mep pacceuBaHus (pa3Max, AUCHEPCHS W CTaHIAPTHOE
OTKJIOHCHHE).

— HaxoauThs 4aCTOTHI YHCIOBBIX 3HAUEHUN M YaCTOTHI COOBITHUI, B TOM
YHUCIIe TIO pe3yJibTaTaM U3MEPEHU U HAOJIOICHUM.

— Haxonuth BEpOATHOCTH CIy4YalHBIX COOBITHMA B OMNbITAX, 3Has
BEPOATHOCTH DJIEMEHTApHBIX COOBITUH, B TOM 4HCIIE€ B OIbITax c
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

— Hcnone3oBath  rpaduyeckue  MOJENHU:  JEPEBO  CIy4ailHOTO
DKCIIEPUMEHTA, AMarpaMMbl  Diiiepa, YuCIoBas MpsiMasl.

— OnepupoBarh MOHATUAMH: MHOYKECTBO, MOJMHOKECTBO; BBIIIOIHATH
omepaly HaJ MHOXECTBAMM: OOBEIUMHEHHE, IIepeceYeHHEe, JOIOJHEHUE;
IIEPEYUCIIATD SJIEMEHTBI MHOXKECTB; IIPUMEHATH CBOMCTBA MHOKECTB.

— Hcnons3oBath rpapuyeckoe MpEeACTABICHHE MHOXKECTB U CBs3e
MEXKJy HUMU JUIsl ONKMCAHUS IPOLIECCOB U SIBJICHUM, B TOM YHUCIE NPHU PEUICHUN
3a/1a4y U3 APYruxX y4eOHbIX MPEAMETOB U KYPCOB.

9 kJacc

— N3Bnekate U mpeoOpa3oBbIBaTh MHGOPMALMIO, MPEICTABICHHYIO B
pa3NMYHBIX MCTOYHMKAaX B BHJE TaOJMUL, IuUarpamm, rpauKoB; NpPE/CTaBIATH
JIaHHBIC B BUJC TaOJINII, TUarpaMm, rpad)uKoB.

— Pemarp 3a1aun opraHM30BaHHBIM NIEPeOOPOM BapUaHTOB, a TAKXKE C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX MPAaBUI U METOJIOB.

— Hcnonp30BaTh  OnuUcaTesbHbBIE  XAapaKTEPUCTUKUA U1 MAacCUBOB
YUCJIOBBIX JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYECHUs U MEPBI PACCEUBAHUS.

— HaxoauTh 4acTOThl 3HAYEHUM M 4YacTOThl COOBITHSA, B TOM YHCIIE
MOJIB3YSCh Pe3yJIbTaTaMH MPOBENEHHBIX U3MEPEHUN U HAOIIOICHUIA.

— Haxonutb BeposITHOCTH CIIy4alHBIX COOBITHI B U3yYEHHBIX OIbITAX, B
TOM YHCJI€ B ONBITaX ¢ PAaBHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX
VICIIBITAaHUH J10 IIEPBOTO yCIIEXa, B CEpUsAX UCIIBITAaHUN bepHyin.

— HNmets npencraBieHue O CIy4alHOW BEIUYUHE U O PaCHpPEACIICHUU
BEPOSITHOCTEN.

— WNMmeth npeacTaBieHUE O 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CITy4allHOM M3MEHYMBOCTU M O POJIA 3aKOHA OOJIBIINX YUCEN B
pUpojie U OOIIECTBE.
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