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MHNOACHUTEJBHAA 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA  YYEBHOI'O MNPEAMETA
«MATEMATHUKA»

PabGouast apmanTupoBaHHass oOpa3oBaTenbHas mporpaMma  OCHOBHOTO
oOmero o0Opa3oBaHusl OOy4YaOUIUXCS C PAcCTPOMCTBAMHU ayTUCTUUYECKOTO
cunektpa (PAC) 5-9 kmaccoB paspabotana Ha ocHOBe DejepalibHOR
aJanTUPOBAHHOM  00pa3oBATEJbHOM  OPOrpaMMbl  OCHOBHOIO  OOWHIEro
oOpa3oBaHusl Juisl 00YYarOUIMXCsl ¢ OrPAaHUYECHHBIMUA BO3MOKHOCTSIMU 3JI0POBbBSI
(ITpukaz Munnpocsemienust Poccun ot 24.11.2022 N 1025), ¢  yuérom w
COBPEMEHHBIX MHPOBBIX TpeOOBaHMM, MPEABABIAEMBIX K MATEeMAaTHUYECKOMY
00pa30BaHUIO, U TPAAUIIMN POCCUIICKOTO 00pa3oBaHUsl, KOTOPhIE 00ECIEYUBAIOT
OBJIQJICHUE KIJIIOUEBBIMH KOMIIETEHIUSIMH, COCTABJIAIOIIMMU OCHOBY JJISt
HENPEephIBHOIO O0Opa3oBaHMs M CaMOpPa3BUTHUsA, a TaKXke LEJIOCTHOCTb
OOLIEKyIbTYPHOIO, INYHOCTHOTO U TO3HABATEIBHOIO Pa3BUTHUS OOyYarOLIUXCA.
B paboueit mporpamme ydTeHbl uaen U TmoyiokeHuss KoHnenmmmu pa3BuUTHSA
MaremaTudyeckoro oOpaszoBanus B Poccuiickoit denepamu.

B snoxy uumdpoBoii TpaHchopmanmumum Bcex cdep UeIOBEUECKOM
JeSATEIbHOCTH HEBO3MOYKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3
0a30BOIl MaTEMaTUYECKON MOJATOTOBKU. Y3K€ B IIKOJIE MAaTeMaTHKa CIYXHUT
OTIOPHBIM TPEAMETOM Jisi W3YyUYEHHUs CMEXKHBIX TUCIHUIUIMH, a TOCJE MIKOJIBI
peanbHO HEOOXOUMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa30BaHUE, UTO TPEOyET
IIOJIHOLIEHHOM 0a30B0il 00111€00pa30BaTeNIbHON MOATOTOBKM, B TOM YHCJIE U
MaTeMaTUYecKol. OTo O0O0YyCJIOBJIEHO TEM, 4YTO B HAlIM JHU pPacTeT YHUCIO
npodeccuil, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHWEM MAaT€MaTUKHU: U B
chepe PKOHOMHUKH, U B OH3HECE, U B TEXHOJOTHYECKUX O0OJacTIX, M Jaxe B
rymMaHuTapHbiX cdepax. Takum o00pa3oM, Kpyr LIKOJbHUKOB, AJIi KOTOPBIX
MaTeMaTHKa MOXET CTaTh 3HAYMMbIM IIPEIMETOM, PACILIUPSIETCS.

[IpakThueckass MOJE3HOCTh MAaTEMAaTUKU OOYyCIIOBJIEHA TEM, UTO €&
OpeaIMeTOM  SABISAIOTCA  (yHAaMEHTaldbHBIE  CTPYKTYpPHl — HAIIero  MHpa:
MPOCTPAHCTBEHHBIE (OPMBI W KOJUYECTBEHHBIE OTHOMICHHUS OT MPOCTEUINNX,
YCBAaMBAEMBIX B HEMOCPEACTBEHHOM  OIBbITE, JO JOCTATOYHO CJOXHBIX,
HEOOXOJMMBIX ISl Pa3BUTHUS HAYYHBIX M TPUKIAAHBIX UAeH. be3 KOHKpeTHBIX
MaTeMaTHUECKUX 3HAHWM 3aTPyJHEHO TOHMMAaHWE TPHUHIUIIOB YyCTPOWCTBA U
UCIIOJIb30BAaHUSI COBPEMEHHOW TEXHUKH, BOCIPHUSATHE W  HMHTEpHpeTauus
pa3HOOOpa3HOW COIMAIBHONW, HKOHOMHYECKOW, TMOJUTHYECKOW HH(pOpMaInu,
Manod(p(eKTUBHA TOBCEJHEBHAs MpakTHYecKass JesATeNbHOCTh.  Kaxxaomy
YeJIOBEKY B CBOEU >KM3HU TPUXOIUTCS BBIMOIHITH Pacd€Tbl U COCTABIATH
QITOPUTMBI, HAXOJUTh W TPUMEHITh (DOPMYIBI, BIAJAETh MNPAKTHUYCCKUMU
npuéMaMu T€OMETPUYECKHX H3MEPEHUN W IMOCTPOCHHM, YuTaTh WHGOpPMAIUIO,
NPEJCTaBICHHYI0 B BHUAE TaONUI, auarpaMM U TpaduUKOB, KUTh B YCJIOBHAX
HEONpeeIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4yalHbIX COOBITUH.

OnHOBpeMEHHO C pacuiMpeHueM cdep MNpPUMEHEHHs MAaTeMaTHKd B
COBPEMEHHOM O0I1eCcTBEe BCE 0ojiee BaKHBIM CTAHOBUTCS MaTEMaTUUYECKUU CTHUIIb
MBIIUICHUSI, TPOSBIISIONIUICS B ONPEeIeIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce
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U3Y4YEHUs] MAaTeMaTHUKW B apceHald NPUEMOB M METOJOB MBIIUICHHUS 4YEIOBEKa
€CTECTBEHHbIM 00pa3oM BKJIIOYAIOTCS UHAYKLIMA M JAENyKUus, 0000IleHue u
KOHKpETH3alus, AaHajJu3 W CHUHTE3, Kilaccuukamuss M cUcTeMaTh3anus,
abctparupoBanue u a”aynorusa. OOBEKTbl MaTEMaTHMYECKUX YMO3AKIIOUEHUH,
IpaBWJIa UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOECHMH,
CHOCOOCTBYIOT BbIpaOOTKE YMEHUS (POPMYIMPOBaTh, 0OOCHOBBIBATh U J10KA3bIBATH
CYXJCHMs, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIUIeHHE. Benymas poib
NPUHAICKUT MaTeMaTHKe U B (POPMHUPOBAHUU AITOPUTMUUYECKON KOMITOHEHTHI
MBIIUIEHAS W BOCIHTAHMM YMEHUM JI€WCTBOBAaTh IO 3aJaHHBIM aJITOPUTMaM,
COBEPILIEHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpouecce pemenus
3aJ1a4y — OCHOBOM Y4EOHOW JEATENBHOCTH HA YPOKaX MaTEMaTUKH — Pa3BUBAIOTCSA
TaK)K€ TBOPYECKAsl U IPUKJIAJIHASI CTOPOHBI MBIIIUICHHUS.

OOyueHue maremaTHKe JAET BO3MOXKHOCTh pPa3BHBaTh y OOYYAIOIIMXCA
TOUHYIO0, pallMOHAJIbHYI0 U MH(OPMATUBHYIO peub, YMEHHE OTOMpaTh Haubosee
HOJIXOJISIINE A3bIKOBBIE, CHMBOJIMUYECKHE, TpaUUECKUE CPEACTBA JIsl BhIPAXKEHUS
CYKIEHUI U HAIJIAIHOTO UX IPEACTaBICHUS.

HeoOxoquMplM  KOMIOHEHTOM  OOLIEH  KyJIbTYpsl B  COBPEMEHHOM
TOJIKOBAaHUU  ABJIAETCA  OOlee 3HAKOMCTBO C  METOAAMM  TIO3HAHHUSA
JNEHUCTBUTEIBHOCTH, MPEJICTABICHUE O MPEAMETE W METOoJaxX MaTeMaTHUKH, HX
OTJIMYMUNA OT METOJOB JIPYIMX €CTECTBEHHbIX M TyYMaHUTapHbIX HayK, 00
OCOOEHHOCTSIX NPUMEHEHUSI MaTeMaTHUKU JJI PELICHUsS HAYYHbBIX U MPHUKIAJIHbBIX
3amady. Takum 00pa3oM, MaTeMaTHYECKOE OOpa30BaHUME BHOCHT CBOM BKJIaJ B
dbopmupoBaHue 00IIEH KyIbTyphl YEIOBEKA.

N3yyeHne MaTreMaTWKH TakXe CIHOCOOCTBYET 3CTETHUECKOMY BOCIUTAHUIO
YeJIOBEeKa, MOHMMAaHUIO KPAacOThl M M3ALIECTBA MATEMAaTHUYECKUX PACCYKICHUM,
BOCIIPUATHIO TEOMETPUUYECKUX (OPM, YCBOCHUIO UIEU CUMMETPHH.

Jna  obOyuarommxcsi ¢ PAC wmaremarmueckoe 0Opa3oBaHHE HMMeEET
BBIPDAKEHHYI0  KOPPEKLIMOHHO-PAa3BUBAIOIIYI0  HAMNPABICHHOCTh, BIUSAET Ha
pa3BUTHE AaOCTPAKTHOTIO MBIIIJICHUS, JIOTHYECKOTO U KPUTUYECKOTO MBIIUICHHUS.
Taxxe maremarnyeckoe oOpa3OBaHWE HANpPAaBICHO Ha Pa3BUTUE MX KU3HEHHBIX
KOMIETEHIIMM, TaK KaK 3HAHWUS U YMEHUSs, NOJyyaeMble NMPU U3yUYE€HUHU MpenMera
«MaTtemaTHKay, MO3BOJISIIOT HCIOIb30BaTh UX B MOBCEJIHEBHOM >KM3HU M TaKUM
o0pa3oM paclMpATh HHAWBUIAYAJNbHBIM ONBIT oOydaromerocsa. Ha pasButue
KU3HEHHOW KommeTeHIMu Yy oOyvaromuxcas ¢ PAC Takke HanpaieHO
UCIIOJIb30BAaHUE B XOJ€ M3yueHUs mnpeaMera «MaTemaTuka» MPaKTUYECKHUX
METO/OB M pacueToB. Pemienuwe 3amau u3 pazgena «PeanbHas maTeMaTHKa»
SBJIIETCSI BAXKHBIM 3JIEMEHTOM (OPMHUPOBAHUS >KU3HEHHBIX KOMIETEHIUN U
criocobcTByeT (opmupoBanuio |y oOywarommxcsi ¢ PAC HeoOxoaumMmoro
COLIMAJIBHOTO OTIBITA.

HOEJN U OCOBEHHOCTH U3YYEHHUSA YYEBHOI'O ITPEIMETA
«MATEMATUKA». 5-9 KJIACCBHI

[IpuoputeTHBIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kiaccax sSBISIOTCA:

- (¢opMupoBaHME IEHTPAJIbHBIX MaTEMaTHYECKUX TMOHATUN (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas (urypa, NEpeMEeHHas, BEPOSATHOCTb, (PYHKIIHS),
00eCneurBaOIIUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTeMaTUYECKOTO



o0Opa3oBaHMs 00Yy4AIOIINXCS;

- oABeAcHUE O0yUYaroIIMXCA Ha JOCTYITHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPYXKAIOIIEro MUpa, MOHUMAaHME MAaTeMaTHKU Kak
4acTH O0IIeH KyJIbTypbl YEJIIOBEUECTBA;

- Pa3BUTHE UHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEHN 00yUarommxcs,
MO3HABATENIbHON  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHUYHOCTHU
MBIILICHUS, UHTEpeca K U3YYCHUIO0 MaTeMaTUKH;

- hopmupoBaHre PYHKITMOHATHPHOW MAaTEMAaTHYECKOW TPAMOTHOCTH: YMEHUS
pacrio3HaBaTh  MPOSIBIICHUS ~ MAaTEMAaTUYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEabHBIX JKMU3HEHHBIX CUTYalMsIX W TPU W3YUCHUU NPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEd U  3aKOHOMEPHOCTEM,
bopMyIHpOBaTh MX HA SI3BIKE MATEMAaTHUKH U CO37aBaTh MAaTEMaTHYECKUE MOJIEIH,
NPUMEHSITh ~ OCBOCHHBIM  MaTeMAaTHMYEeCKUM  ammapaT  JJIsi  pelIeHUs
MPaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,  MHTEPIPETUPOBaTH W OILICHUBATh
MOJIyYCHHbBIC PE3YJIbTATHI.

OcHOBHBIE JIMHUU COZEpKaHUS Kypca MaTeMaTuku B 5—9 kiaccax: «Hucna u
BBIUHCIICHUS», «Anredpay («AnreOpandeckue BBIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dyukiumy, «['eomerpus» («I'eomerpuueckue GUTYpHl U HX
CBOMCTBa», «VI3MepeHne TeoOMETpUYECKUX BEIMYUHY»), «BeposTHOCTh W
CTaTUCTHKay». J[aHHbIC TUHUU PA3BUBAIOTCA MapalIeNIbHO, KK/as B COOTBETCTBHUU
C cOOCTBEHHOW JIOTMKOM, OJJHAKO HE HE3aBUCHUMO OJHA OT JIPYroil, a B TECHOM
KOHTaKTe U B3auMmojiecTBuu. Kpome »sToro, ux oOBEAMHSET JOTUYECKas
COCTaBJISAIONIAs, TPAJUIMOHHO TPUCYIIAas MaTEeMaTHKE W MPOHU3BIBAIONIAS BCE
MaTeMaTHYECKHEe KypChl U cojepkaTenbHble JUHUU. ChopMynupoBaHHOE B
®denepaabHOM TOCYIAPCTBEHHOM 00pa30BaTEIbHOM CTaHIapTE OCHOBHOIO OOIIETOo
oOpa3zoBaHusl TpeOOBaHUE «YMEThb OINEPUPOBATH TOHATHSAMHU: ONpENEIEHUE,
akcuoma, Teopema, J0Ka3aTelIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIEC U JIOKHBIE
BBICKA3bIBaHUS, TPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTPUIIAaHWS BBICKA3BIBAHMI» OTHOCHTCS KO BCeM Kypcam, a (opmupoBaHue
JIOTUYECKUX YMEHHMM pachpenensieTcss Mo BCceM TrojiaM OOyYeHHS Ha YypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
ocBoeHusi [lpumepHoii pabouell mporpaMMmbl, paclpeneaéHHbIM [0 ToJaM
o0y4eHHUs, CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHIUNHAIBHBIM BOIIpocaM oOydaromuecs: 00paiaiuch HEOJIHOKPATHO, YTOOBI
OBJIaJICHUE MAaTeMaTUYECKUMHU TIOHSATHUAMH U HaBBIKAMU OCYIIECTBIISIOCH
MOCJIEIOBATEIbHO MW  IOCTYMATENbHO, c coOJIroIeHuEM MIpUHIINATA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYAJIUCh B OOIIYIO CHUCTEMY
MaTeMaTUYECKUX TPEACTaBICHUNA OOyYaloluXcs, paclupsisi U yriayomss e€,
o0Opa3yst IPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO VYYEBHOI'O HNPEJMETA «MATEMATUKA» B
YUYEBHOM IIJIAHE

B cootBerctBun ¢ denepanbHbIM TOCYIapCTBEHHBIM O0pa30BaTEIHHBIM
CTaHJapTOM  OCHOBHOTO  00miero oOpa3oBaHWMs ~ MaTeMaTHKa  SIBISICTCS
o0s3aTeNbHBIM TIPEAMETOM Ha JaHHOM YypoBHE oOpasoBanmsi. B 5-9 kmaccax



yueOHbIN npeaMeT «MareMaTuka» TpaJAulMOHHO U3y4aeTcsl B paMKax CIEAYIOLIUX
y4eOHBIX KypCcOB: B 5—6 Kilaccax — kypca «Maremarukay, B 7-9 kiiaccax — KypcoB
«Anrebpa» (BKIIOYash DJIEMEHTHl CTAaTUCTUKA U TEOPUU BEPOSTHOCTEH) W
«I"'eometpus». Hactosmieit mporpamMmoil BBOJUTCS CaMOCTOSTEIbHBIA Y4eOHBIN
Kypc «BeposATHOCTb U CTATUCTUKAY.

Hacrosieit mporpammoii npeaycmaTpuBaeTcs BbIICIICHUE B yUeOHOM IUTaHe
Ha M3y4y€HHE MaTeMaTUKU B 5—6 Kjaccax 5 y4yeOHBIX 4acoOB B HENENIO B TEUCHHE
KaX/I0r0 roma o0ydenus, B /-9 kimaccax 6 y4eOHBIX 4acOB B HECIIO B TCUCHHUE
Ka)KI0ro rojia o0y4yeHus:, Bcero 952 yueOHbIX daca.

Ocol0enHocTH npenoaaBaHus npeamera «MareMaTuka» 00y4alIuMCs
c PAC.

Mmuorue oOyuaronuecss ¢ PAC 0051aga0T XOpOIIMMH BbIYUCIUTEIBHBIMU
HaBbIkaMi. OHU MOTYT CUMTaTh BEPHO, B OBICTPOM TEMIIE, B TOM YHCIE, YCTHO,
YCHEIIHBl B BBINOJTHEHUM 3aJaHUM, TPeOYIONIMX NMPUMEHEHUS] YCBOCHHBIX paHEe
QITOPUTMOB U (OPMYJI, OJHAKO MOTYT UCIBITHIBATH 3aTPYJAHCHHS Ha ITare
BBIOOpA HY>KHOTO aJrOpuTMa Wi (GOPMYJIbI.

VY obOyuaromuxcs ¢ PAC nHaubonblime 3aTpyIHEHHs BO3HHUKAIOT TIPU
pPELIEHUH TEKCTOBBIX 337a4 M3-32 HEJOCTATKOB JIEKCUKO-TPAMMATHYECKOIO CTPOSI
peud,  HapyuleHUs  TOHUMAaHHs  [PUYUHHO-CIEACTBEHHBIX  CBA3CH W
neduiurapHocTd BooOpakeHusi. OHU 3aTpYyJIHSAIOTCS BBIICIUTH 3HAYUMYIO IS
pemieHus 3aaaun uHpopmanuio. C TpyJOM OCYLIECTBISIOT NEPEHOC MPU PEIICHUN
OJIHOTUITHBIX 33J]a4 B CJIy4yae HE3HAUUTEJILHOTO M3MEHEHHS (POPMYITUPOBKH, €Il
TpyAHEE WM JaeTCsi NPUMEHEHHE TMOJYYCHHBIX aKaJeMUYECKUX HAaBBIKOB B
peanbHOM ku3HU. M3-3a «OyKBabHOT0» TOHUMAHUS TPOUUTAHHOTO OHU MOTYT HE
3amMe4yaTh KOCBEHHBIX (OpMYJIHUpPOBOK. YacTo pemamT 3aaadd, MpPOCTO
MaHUITYJIUPYS YUCIIaMU 0€3 TOHUMAaHUS JIOTUKH PEIeHUSI.

Jaxxe Te u3 o0ydaroumxcsi, KOTOpble B COCTOSHUM TPABUIBHO pENIaTh
3a/1aud, CYIIECTBEHHO 3aTPyAHSIOTCS B CXEMATH3allMM PEIICHUs, COCTABJICHUH
BEpHOU U MH(POPMATUBHOMN KPAaTKOM 3aIMMCH, COCTABICHUY TIJIaHA PEIICHUS 33/1a4l
u yeprexxka. UM TpyaHO MOHATH, a TeM Oojee OOBACHUTH, MOCIEAOBATEIBHOCTh
ATAllOB PEUIEHHWS M CYThb TOrO WJIM MHOTO MareMaTH4eckoro naeiictBus. Eie
TPYyIHEE WHTEPIPETUPOBATh PE3YyJbTAaThl B 3aJady€ W HCCIEAOBATH IOJYYEHHOE
pelIeHue.

[Ipu BBIMOJIHEHUU 3aJaHUN HA PACIO3HABAHUE JIOTMYECKU HEKOPPEKTHBIX
BBICKA3bIBaHUM, pEIICHHE JIOTUUECKUX 3a7ad, TPEOYIOUIUX pacCyXIEHUs U
0OBSICHEHHUS X0/1a CBOETO pelieHus, OyayT BO3HUKATh CYIIECTBEHHBIC TPYAHOCTH.

Oo6yuatomumest ¢ PAC u3-3a HepaBHOMEPHOCTH PA3BUTUS TCUXHYECKUX
GyHKIIUN TPYAHO OCYIIECTBIISITH MEPEHOC MOJYYEHHBIX 3HAHUN U3 OJTHON 001acTH
B JIPYT'YI0, IPOTHO3UPOBATH MpEIBApUTENbHBIE pe3ysibTaThl. Hampumep, oHH Xyxke,
YeM WX HEUPOTUIHYHbIE CBEPCTHHKU CIPABISIOTCA C HPUKUIKOW PE3yJbTaTOB,
T.K. UM JIETYE MPOCTO BBICUUTATH 3TOT PE3YJIbTAT.

Oo6yuatomumest ¢ PAC 1mocTaToyHO CIOKHO JaeTcsl MmoadOp BapuUaHTOB
peIIeHus], BRIOOp aNropuTMa U3 Habopa y>Ke OCBOCHHBIX.

Hekoropsie oOyuarommecss ¢ PAC ckimonnsl k Makporpadum. B Takom



cily4ae UM TPYAHO MOMECTUTh U(PPY B KIETKY, CI0KHO COOIOATh aKKyPaTHOCTh
IpU NMUCHMEHHBIX BBIUMCIICHHSIX, HAlpUMEp, B CTOJOMK, IPH 3aluch JpoOeH,
CTEMeHEeW 4Mclia M IpeoOpa3oBaHWM JIJTMHHBIX BbIpakeHUH. M 3T0 HenzOexHO
MIPUBOJIUT K OITMOKAM B BBIYMCIICHUSX.

N3-3a minoxo pa3BUTOM MOTOPUKM M HEIOCTATOYHOM COTJIACOBAHHOCTHU
paboThl pyK TMpU TOJH30BAHUU JIMHEHKOM WM ILHUPKYJeM, OOydaromiuecs
WCIIBITBIBAIOT 3aTPYJAHEHUS TP BBIOJHEHUU YepTeXel, m3o0pakeHuu Quryp,
YTO CYILIECTBEHHO OCJIOXKHSET YCIEIIHOE MTPOXO0KIECHNUE Kypca Fr€OMETPHHU.

Hapymenuss npoCTpaHCTBEHHBIX IPEACTABICHHUM, BCTPEYAKOIIMECT Y
HEeKOoTOpbIX oOydvatomuxcsa ¢ PAC, MOryT HEraTUBHO CKa3bIBaThCS HA PEUICHUU
FeOMETPUYECKUX 3a/1a4 U Ha PEIICHUH 3a]a4 U3 [IUKJIa TEOPUH MHOKECTB.

JIns  mpeolioneHuss  BO3HUKAIOIMIMX  3aTPyJAHEHUM U JOCTHXKCHUS
MJIAHUPYEMBIX PE3YyJbTaTOB HEOOXOAUMO:

- pazpemath oOydaronuMcs ¢ PAC uMerp B KadyecTBe CIPaBOYHOTO
MaTepuajga BU3yalbHbIC CXEMbl U aJITOPUTMbI, OMOPHBIE KOHCHEKTHI, MOIIArOBbIe
WHCTPYKIIMM, TOMOTAIOIINE B PEIIICHUA MaTEMaTUYECKUX 3a7a4 (B TOM YMCIIE, U BO
BpeMsI IIPOBEPOUYHBIX padoT);

- COKpalmath 00BEM NHCHMEHHBIX 3aJlaHUN TIPU COXPAHCHUU YPOBHS
CJIO’KHOCTH,

- B TOM ciydae, eciu oOyuarormuiics ¢ PAC HCHBITBIBaeT CTOMKHE
TPYAHOCTH B TOM, YTOOBI CXEMAaTU3UPOBATh PEIICHHUE, ClIeNaTh MPaBUIIbHBIN
YepTekK, COCTABUTh BEPHYIO U MH(POPMATUBHYIO KPATKYIO 3aMUCh, COCTABUTH IJIaH
pelieHus 3aj1aun, OObSICHUTh MOCJIEA0BATEILHOCTh ATANOB PEIICHUS U CYyTh TOTO
WM WHOTO JIEUCTBUS, UHTEPIPETUPOBATH PE3YNbTaThl B 3a7a4e WM UCCIEIOBAThH
MOJIYYEHHOE PEIICHUE, PEKOMEHIYETCS HE MPEABSIBIATh BECh 00beM TpeOOBaHUMN
Ha T[EPBOHAYAJIILHOM JTare, HampuMep, OTPAHUUYUTHCS MPOCTHIM PEIICHUEM
3a/1a4M, TPOJOJDKAas padoTy MO TMOATAITHOMY IPEOJOJICHHUIO 3TUX TPYAHOCTEH U
BBIPA0OTKE aJrOprUTMa PEIICHHs 3a]1a4 ATOTO TUIIA;

- TIPY HEAOCTATOYHO Pa3BUTONM MOTOPUKE HUIM CKIIOHHOCTH K Makporpadum,
pa3peluTh 00yJaroneMycs MOJb30BaThCS TETPAIbIO B KPYITHYIO KJIETKY;

- Ip¥ HEOOXOAUMOCTH HCIIOJB30BaTh Pa3IMYHbIC TeCThI, | T-TeXHOIOTHN 115
BBITIOJTHEHUS OOJBIIMX MO 00BEMYy 3aJlaHWi, 3aMEHy YCTHBIX 3aJlaHMi Ha
IMMCHEMEHHBIC,

- MpU CTOMKUX 3aTPYJHEHUSX TPHU TMOCTPOCHUU UYEPTEXKEHd B Kypce
reoOMEeTPUU BO3MO>KHO JIOTIOJTHUTEIIFHOE HCITOJIb30BaHUE 1 (ppoBHIX
o0pa3zoBaTeIbHBIX pecypcos, BU3YaJIU3UPYIOIINX r€OMETPUYECKUE
MIpEeJICTaBIICHHUS;

- NIpU HEMOCPEJACTBEHHOM oOImeHnu ¢ odOyuarmmumcs ¢ PAC neparory
HEOOXOJMMO MHUHHUMU3UPOBATH B CBOCH pEYM H3JIMIIHIOW HSMOIMOHATBLHOCTb,
HMPOHUIO U CapKa3M, CIIOKHbIE TPAMMAaTHYECKHE KOHCTPYKIIHUH.

Tak >xe, Kak W B JPYruxX NPEAMETHBIX OOJACTAX IS TepeHoca
MOJYYEHHBIX 3HAHUI B PEalbHYIO *KU3Hb PEKOMEHAYETCSI CO37aBaTh YCIOBUS IS
OTpaOOTKHU MOJYyYEHHBIX HABHIKOB BO BHEYPOUHOUW M BHEIIKOJIHHOUW NEATETHLHOCTH
U TIOBCETHEBHOW XU3HHM C yYaCTUEM M TIOMOIIBIO POAMTENEH 00Yy4aromerocs c
PAC.



VYuuTbIBass HEPaBHOMEPHOCTh OcBOeHUs1 oOydarommmcest ¢ PAC paznuunbix
TEMaTHYECKUX o0JacTeld Mo JaHHOMY MPEAMETY, NPUHUMAas BO BHUMAaHHUE €r0
CWIbHBIE M cJIa0ble CTOPOHBI B OBJAJECHUU IPEIMETHBIM COJAEpPKAHMEM Kypca
«MaremaTnka», He0O0OXOJUMO CTPEMUTHCS B co3aaHuu it oOydatomerocs ¢ PAC
CUTyalluu ycIlexa KaKk B YpPOYHOHM, TaK U BHEYPOUHOU JEATEIBHOCTH MO JAHHOMY
peIMeETYy.

B nmporpammy 5-9 knaccoB (akylbTaTUBHO BXOAMUT pasflell, CBA3aHHBIA C
UCTOpUEN MaTeMaThuKu. MoxHO mopydaTh oOydatromumcs ¢ PAC BeImogHeHUE
IIPOEKTOB, MPE3EHTALNM, JOKIAJI0B HA TEMBI U3 3TOrO pa3jena sl MOBBIIIECHUS
MOTHBALMHU K U3yYEHUIO MPEIMETA.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «-MATEMATHKA» HA YPOBHE OCHOBHOI'O OBLHIEI'O
OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «MaremaTuka» JODKHO 0OeCIeuuBaTh
JOCTHKEHHE Ha YpPOBHE OCHOBHOTO 0OOILIEro o0pa3oBaHUs — CIEAYIOLIUX
JUYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00PAa30BaTEIbHBIX PE3YIbTATOB:

JIuunocmmusie pesynromamal

[Ipu olleHUBaHUM JUYHOCTHBIX PE3YJIHTATOB HEOOXOIUMO OOECIEUUTD
WHIUBUTYyJIA3AIMIO 3TAIIHOCTU OCBOEHUS 00pa30BaTEIbHBIX PE3YyIbTAaTOB B CBA3U
C HEpaBHOMEPHOCTHIO M OCOOCHHOCTSIMU pa3Butus odyyatomierocs ¢ PAC. B cuny
OCOOCHHOCTEM JIMYHOCTHOTO Pa3BUTUSA JOCTHKEHUE JaHHBIX pE3yJbTaTOB B
MOJIHOM 00BbEME Ha 3Tare OCHOBHOTO oOydeHHs B IkoJie oOydarouumucs ¢ PAC
HE BCErjJa BO3MOXKHO, TMOATOMY PEKOMEHIYETCS OILEHMBATh WHIWBUIYaTLHYIO
JTUHAMUKY TTpoJiBHkeHUs oOyyatoierocs ¢ PAC B nanHoit o0nacTu.

JIndHOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMbI Y4EOHOro TMpeaMeTa
«MareMaTuka» XapaKTepU3yITCS:

[TatprnoTnyeckoe BOCIIUTAHUE:

IIPOSIBJICHUEM HMHTEpeca K TMPOLUIOMY M HACTOSIIEMY POCCUHUCKOM
MaTeMaTUKH, I[IEHHOCTHBIM  OTHOIIEHWEM K  JOCTHXKEHUSM POCCHUUCKHUX
MAaTEMATUKOB U POCCHUMCKOM MAaTeMaTUYECKOW MIKOJIbI, K MCIIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaX W MPUKIATHBIX chepax.

['paxxnaHckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00S3aHHOCTEN IpaXkIaHNHA U peaTu3alii ero
npaB, TMPEJICTABICHUEM O MaTeMaTUYeCKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, MPOLEIYp TPaKIAHCKOro 0OIIecTBa (BBIOOPHI,
OTPOCHI U TIP.); TOTOBHOCTHIO K OOCYXKJICHHIO ATHYECKHUX IMPOOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TNPUMEHEHHEM JIOCTIDKCHHH HAayKH, OCO3HaHHEM BaXKHOCTH
MOPaTbHO-3THYECKUX IPUHIIUIOB B JIESITEIbHOCTH YYEHOTO.

TpynoBoe BOCIUTaHUE:

YCTAHOBKOM Ha aKTUBHOE YYacTH€ B PEIICHUU MPAKTHUYECKUX 3a/Jad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHDKEHWHM BCEHM JKU3HU NJIsl YCHEIIHOW NpodeccroHaIbHOM
NEATETLHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHMH, OCO3HAaHHBIM BBHIOOPOM U



MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

DcTeTnYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOLMOHAIIBHOMY M 3CTETHMUECKOMY BOCIPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3aJau, PELICHUM, pacCyXIACHWH; YMEHHUIO BHUJAETbH
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

[{eHHOCTH HAyYHOTO NIO3HAHUS:

OpPHEHTalMEl B JEIATEIBHOCTH HA COBPEMEHHYKD CHCTEMY HAy4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YENOBEKa, MPUPOABI U
oOmiecTBa, MOHMMAaHHEM MaTeMAaTUYECKOM Hayku Kak cdepbl 4YeToBeuecKOn
NEATEIIBHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTHU JUISl Pa3BUTUSA LIUBUJIM3ALUU;
OBJIQJICHUEM SI3BIKOM MATEMATHUKH M MAaTEMATUYECKOM KYJIbTYPOU KaK CPEACTBOM
IIO3HAHUS MHpPA; OBJIAJICHUEM IPOCTEMIIMMH HABBIKAMHM HCCIEA0BATEIBCKOU
NEATEIIBHOCTH.

dusznyeckoe BocNUTaHUE, (HOPMUPOBAHHME KYJIbTYpbl 3/I0pOBbS U
HMOLIMOHAIBHOTO OJIarONOJTyYus:

TOTOBHOCTBIO IPUMEHATH MAaT€MAaTHYECKHE 3HAHUS B HMHTEpPECaX CBOETO
30pOBBS, BEJIEHUS  370pPOBOro  oOpa3a  KU3HM  (3I0pOBOE  IUTAaHHE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjispHas ¢uznyeckas
aKTUBHOCTb); C(OPMHUPOBAHHOCTBIO HaBbIKa pe(dIeKCHUu, MNPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO K€ MMpaBa JPyroro 4eJoBekKa.

DKOJIOTHYECKOE BOCIIUTAHUE:

OpHEHTalMEN Ha PUMEHEHNE MATEMATUYECKNUX 3HAHUW ISl PELIEHUS 3a/1a4
B 00JIACTHU COXPAHHOCTHU OKPY’KAIOIIECH Cpe/ibl, IIAaHUPOBAHUS MOCTYIKOB U OLICHKU
UX BO3MOJKHBIX MOCJIEICTBUN ISl OKPY’KAIOIIEH Cpebl; OCO3HAHUEM TJI00AIIBHOTO
XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U MyTEW UX PEIICHHUS.

JIMYHOCTHBIE Pe3yJbTaThl, 00ECIEUNBAIOIINE alallTAl[MI0 00yYaroIIerocs K
U3MEHSAIOIMMCS YCIOBUSM COLIUAIbHON U IPUPOIHON CPEBI:

TOTOBHOCTBIO K JICMCTBHUSM B YCIIOBHUSAX HEONPEAEIEHHOCTH, MMOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YMCIIE
YMEHHE YUUThCA y OPYIHX JIOJEH, NMpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOAUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyaMpoBaTh UAEH, HOHITHS, TUIIOTE3bl 00 0OBEKTaX U SBJIECHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JA€PUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOLUIMH KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEMble pEIIeHUs] W JEHCTBUA, (GOPMYIMPOBATH U OLIEHUBATh PUCKU U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

Memanpeomemmnoie pe3ynomamol

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI y4€OHOTO TpeaMeTa
«Marematuka» XapaKTepU3yrTCs OBJIaJICHUEM VHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  YHUBEPCAILHLIMU — KOMMYHUKAMUGHBIMU



oeticmeusiIMU U YHUBEPCAIbHLIMU Pe2YIAMUBHBIMU OCUCMBUIMU.

1)  VHusepcanvmvie  noznasamenwvhwvlie  Oelicmgus — obecneyugarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00VUaowuxcs (oceoeHue
Memoo0o8  NO3HAHUS  OKpYxcalowe2o  Mupa,  NpuUMeHeHue  JI02U4ecKUX,
uccne0o08amenbCKux onepayuil, ymerull pabomams ¢ uHgopmayueii).

ba3oBeie nornueckue AeUCTBUS:

— BBISIBIISAITH M XapaKTEpU30BaTh  CYUIECTBEHHbIE  IMPU3HAKU
MaTeMaTHYeCKNX OOBEKTOB, TOHSATHH, OTHOIICHWH MEXIy TOHATHIMU;
bopMyIMpOBaTh ONPEACIICHNS TIOHITHI, YCTaHABIUBATh CYIIECTBEHHBIA MPU3HAK
KJIacCU(pUKALMK, OCHOBaHHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEPUU
MPOBOUMOTIO aHAIIN3a;

— BOCIIPUHUMATh, (POPMYIHpPOBaTH M TPEOOPaA30BBIBATH CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHIUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

— BBISIBIISITH  MaTEeMaTUYECKHWE 3aKOHOMEPHOCTH, B3aWMOCBS3U U
npoTUBOpeYHs B (paKTax, AHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX; IMpeasiaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

— JIeNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUSHHH 110 aHATIOTHH;

— pa30OupaTh J0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPKICHUHN (TIpsIMbIC
U OT TPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEILHO HECJOXKHBIE JI0KAa3aTEeIbCTBA
MaTeMaTHYeCKnX (DaKTOB, BHICTPAWBATh ApTyMEHTAIMIO, NIPUBOAUTH IMPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMPATH CIIOCO0 pelleHns Yy4eOHOU 3a7aun (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yyu€ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHECB).

basoBrle nccnenoBaTenbCKue NeUCTBUSA:

— UCIOJIb30BaTh BOMPOCHI KaK HUCCJENOBATENbCKUM  MHCTPYMEHT
Mo3HaHUA; (HOPMYyITUPOBATH BOMPOCHI, GUKCUPYIONIUE MPOTUBOPEUNE, MPodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHECHUE;

— IPOBOJUTH TIO CAMOCTOSITEILHO COCTaBJIEHHOMY IJIAHY HECIIOXHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;

— CaMOCTOSITeNIbHO (D OpMYyJIMpOBaTh OOOOIIEHUS W  BBIBOJBLI IO
pe3ynpTaTaM  MPOBEACHHOTO  HAOMIOJAEHWS,  MCCIENOBaHWsA,  OILICHUWBATH
JIOCTOBEPHOCTH TIOJTyYCHHBIX PE3yIbTaTOB, BBIBOJIOB M 0000IIECHHI;

— IIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE MPOIIECCa, a TAKKE BBIIBUTATH
TIPEAIOJI0KEHHUS O €T0 Pa3BUTHU B HOBBIX  YCJIOBHSIX.

Pabora ¢ nundopmariueii:

— BBISIBIIATh HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(OpMAILINH, TAHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a4H;

— BBIOMPATh, AHATTU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,



— BbIOMpaTh PopMy mIpeacTaBieHHUs WHGOPMALMU U WIUTIOCTPUPOBATH
peliaemble 3a/1auun CXeMaMH, JauarpaMMaMy, WHOW rpadukod U uX
KOMOHMHAIIUSIMU,

— OLICHUBATh HaAEKHOCTD uHbopMaIu o KpUTEPUSIM,
NPEAJIOKEHHBIM  yUUTENIEM WIH CHOPMYIHPOBAHHBIM CAMOCTOSITEIIBHO.

2)  VYuueepcanvnvie KOMMYHUKamugHble  Oelicmeusi  00ecneuusarom
ChOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUJUXCAL.

Hapymenne oOuieHus sBisieTcss 6a30BbIM HApYyIIEHUEM MPU PacCTPOCTBax
ayTUCTHUYECKOIO CIEKTpa, MOITOMY JOCTHKEHHE IaHHBIX PE3yJIbTaTOB MOXKET
ObITh 3aTpyaHeHo s ooyvatromuxcs ¢ PAC. Ilpu ouennBanuu oBnanenus Y Y/l B
obnmactu «OOIeHue» crueayeT OICHUBATh HWHAWBHUIyaJbHBIE pE3yJabTaThl U
TUHAMHKY (popmupoBaHus AaHHbIX Y Y]y oOydarommxcs.

OO61enue:

— BOCIIPUHUMATh U (HOPMYIUPOBATh CYXKJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U TEISMHU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3peHHUs B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOIY pEelIeHUs
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 pa3IMuue U CXOACTBO MO3WIMI; B KOPPEKTHOH (opme
dbopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

— NpECTaBIATh  Pe3yJabTaThl pEHIeHHS 3a7add, OSKCIEPUMEHTa,
UCCJIEIOBAHUS, MPOEKTA; CaMOCTOATEIBHO BbIOMpPATh (QOpMAT BBICTYIUIEHUS C
y4€TOM 3aJ1a4y MPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyIHUYECTBO:

— NOHUMAaTh W  UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIAHOW U
WHIUBUYyaIbHOW pPAaOOThI TMpU pPEIICHHH Y4YeOHBIX MaTeMaTUYeCKUX 3aj1ad;
NPUHUMATh 11€Jb COBMECTHOM JICSITENIbHOCTH, IIJIAHUPOBATh OPTaHU3AINIO
COBMECTHOM pPabOThI, pacrpeneisaTh BUIbI PabOT, AOTOBapHBATHCS, OOCYKIATh
MIPOIIECC U Pe3ynbTaT paboThl; 00001IaTh MHEHHUS HECKOJIBKUX JIFOJCH;

— y4acTBOBaTh B TPYMIOBBIX (opmax padoThl (0OCykaeHus, 0OMEH
MHEHUSIMH, MO3TOBbIE INTYpPMBbI W Jp.); BBINOJHATH CBOK YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMHU KOMAaHIbI, OIICHWUBATH
KayeCTBO CBOETO BKJIaJa B OOIIUI MPOAYKT MO KPUTEPHUSAM, CHOPMYINPOBAHHBIM
YY9aCTHHKaMHU B3aUMOJICHCTBHSI.

3) Vuusepcanvnvie  pecynamuegHule Oelicmsusi  obecneuugaom
G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.

Y oOyuaromuxcs ¢ PAC 3adacTyro 3aaepkuBaercs (haKTHYECKOE
BCTYIUICHHE B TOJPOCTKOBBIM BO3pPACT, YTO TIPEXKIE BCErO BBIpaXKaeTCs B
TpyaHOCTSX (opmupoBaHusi pe]IeKCUBHON NEATEIHHOCTH M B 3aJIEPKKE
OBJIAJICHUSA YYEOHBIMU JICUCTBUSIMH CaMOCTOSTEIbHON TIOCTAaHOBKH YYEOHBIX
1iesei, JEHCTBUNA KOHTPOJIS M OIIEHUBAHUS COOCTBEHHOU JESATEIBHOCTH, PA3BUTUHU
WHUIIMATUBBI B OpTaHU3AINH YI€OHOTO COTPYAHUYECTBA.

Camoopranuzanusi:



— CaMOCTOSTENIbHO COCTABJISATH IUIAH, aJTOPUTM PELICHHs 3a1auu (HiIn
€ro 4acTh), BbIOMpaTh CHOCOO penieHus ¢ y4€TOM HMEIOIIMXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh M KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ ydéToM HOBOM MH(pOpMaIu.

CaMOKOHTPOJIb:

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

- MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPH PELICHUH
3aJl1a4yd, BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

- OLICHMBATh COOTBETCTBHUE PE3YyJIbTATA NESATENBHOCTH NOCTABICHHOU
LEIN U YCIOBHUSAM, OOBSACHATH NMPUUYMHBI JOCTHXKEHHSI WJIM HEJOCTHIKEHUS LIEJIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

Ilpeomemmnuwie pe3yrvmamot

JlocTkeHne MpeIMETHBIX pe3yiabTaToB oOydarommmucs ¢ PAC Ha 3tame
oOy4yeHUsI B OCHOBHOM IIKOJI€ OMPEENIAETCS UHANBUYATbHBIMU OCOOCHHOCTSIMH,
CBSI3AHHBIMM KaK C OCOOCHHOCTSMHU IO3HABaTEJIbHON JIEATEIbHOCTH U
HEPAaBHOMEPHOCTBIO Pa3BUTUSL TCUXMUYECKUX (YHKIUH, TaK M COLUAIbHBIM
ONBITOM  AYTUYHBIX IIKOJBHHUKOB. [lo3TOMYy  JOCTHIKEHHME  IIPEAMETHBIX
pPE3yNbTATOB KOHKPETHBIM y4YalllUMCS MOKET HE BCEI/Ia COBNAAATh C BPEMEHHBIMU
TpaHHUIIAMHU O0y4YEHHUS 110 ToAaM OOyUEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOEHUsI paboyeill MpOorpaMmbl MO0 MaTEMAaTHKE
IIPEICTABIICHBI IO TOJaM 00YUYEHUs B CIEAYIOLIUX pa3esiax MporpaMmMbl B paMKax
OTZENIBHBIX KypCcOB: B 5—6 kijaccax — Kypca «Maremaruka», B 7-9 knaccax —
KypcoB «Aunredpa», «l'eomerpusi», «BeposTHOCT, M cTaTUCTHKa». Pa3BuTue
JIOTUYECKUX MPEACTABICHUI U HaBBIKOB JJOTUYECKOTO MBILIUICHHS OCYIIECTBIIAECTCS
Ha MPOTSHKEHUU BCEX JIET 0OyUeHHUsl B OCHOBHOM IIKOJI€ B paMKaX BCEX Ha3BaHHBIX
KypcoB. IIpeamonaraercsi, 4To BBITYCKHUK OCHOBHOM IIKOJBI CMOYET CTPOUTH
BBICKA3bIBaHUS U OTPULAHUS BBICKA3bIBAHUM, PAaCIIO3HABATh UCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, NPHUBOJIUTH NMPUMEPB U KOHTPIPHUMEPHI, OBJIANAECET MOHATHIMMU:
OIPEEIEHUE, AKCUOMA, TEOPEMA, J1I0KA3aTEIbCTBO — M HAYYUTCS UCIOJIb30BATh X
IIPU BBIIOJIHEHNHU Y4€OHBIX U BHEYUEOHBIX 3a]1a4.

PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «MATEMATHUKA».
5-6 KJIACCBI

HEJIM U3YUYEHUSA YYEBHOTI'O KYPCA

[IpuopuTeTHBIMU LEIIMHU 00yUEHU MaTEMATUKE B 5—6 Kitaccax sIBISIOTCA:

— NPOJOKEHHE (POPMHUPOBAHUS OCHOBHBIX MAaT€MAaTUYECKUX MOHSATUMN
(aucio, BEJINYMHA, reoMeTpudecKas durypa), 00eCreunBarOIINX
IPEEMCTBEHHOCTh M NEPCIEKTUBHOCTh  MAaTEMaTHUECKOro  0Opa3oBaHUs
00y4JaroImxcs;



— pa3BUTHE MHTEJUIEKTYaJIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEMH
oOyyaroluxcs, I03HABAaTEIbHOM aKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUH,
MHTEpeca K U3y4CHUI0 MaTEMATHKU;

— NoJBeCHUE OOydarolMXcsd Ha JOCTYIIHOM Ui HHUX YpPOBHE K
OCO3HAHMIO B3aUMOCBSI3M MATEMATUKU U OKPYXKAIOIIEr0 MHUPA;

— (¢opMupoBaHue (QYHKIIMOHATBHOM MaTeMaTUYECKOW I'PaMOTHOCTH:
YMEHMsI paclio3HaBaTh MaTEMaTHUYECKHE OOBEKTbl B pEAlbHBIX JKU3HEHHBIX
CUTYaLHSIX, IPUMEHSATH OCBOCHHBIE yMEHUS IS pereHus
IIPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH MOJIYYEHHBIE PE3YJIbTATHI
Y OLICHMBATh UX Ha COOTBETCTBUE MPAKTUUECKON CUTYaLIUH.

OCHOBHBIE JIMHMHM COJEP)KAaHHUS Kypca MareMaTMKh B 5—6 kiaccax —
apudmeTryeckass W TEOMETpUYECKas, KOTOpbIE pPa3BUBAIOTCS MapajlieibHO,
Ka)KJ1asl B COOTBETCTBUU C COOCTBEHHOMU JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIpYroi, a B TECHOM KOHTaKT€ M B3auMOJECHCTBUU. Takxke B Kypce IPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU anredpbl U ONUCATEIbHONW CTATUCTUKH.

N3yuenue apudmeTnyeckoro Marepuana HauMHAeTCs CO CUCTEMATU3alMK U
pPa3BUTHS 3HAHUI O HATYpaJbHBIX YHCIAX, [OJYYECHHBIX B HadaJabHOU 1miKoue. [Ipn
TOM COBEpIICHCTBOBAHUE BBIYUCIUTEIBHOW TEXHUKU U (OPMHUPOBAHUE HOBBIX
TEOPETHUYECKUX 3HAHWI COYETAETCS C Pa3BUTUEM BBIYMCIIUTEIBHOU KYJBTYpHI, B
YACTHOCTH C O0YyYEHUEM MPOCTEUIINM MpUEMaM NPUKUIKU U OLEHKU PE3yJIbTaTOB
BBIUMCIEHUN. [3ydeHne HaTypanbHBIX 4YHCEN MpoOAOJDKaeTcss B 6  Kiacce
3HAKOMCTBOM C HauaJbHbIMU MNOHITHIMHU TEOPUU JACIUMOCTH.

Hpyroii KpynHbIi OJIOK B COAEPKaHUU apU(PMETUUECKOM JIMHUU — 3TO JpOOH.
Hauano u3ydeHus: OOBIKHOBEHHBIX W JCCATUYHBIX JIpoOei OTHECEHO K S5 Kiaccy.
DTO mepBbIi ATalml B OCBOEHUU Jpo0eH, KOrja MNPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMU UJI€IMHU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHre 0OObIKHOBEHHBIX
npobeit B MOJHOM OO0BEME MPEAIIECTBYET M3YYEHUIO JECATHUHBIX ApOOEH, 4To
1eJeco00pa3HO C TOYKHM 3PEHMsI JOTMKM M3JI0KEHHS YMCIOBOM JIMHUM, KOrna
npaBwia JEHCTBUM C JECATUYHBIMU APOOSIMM  MOXKHO OOOCHOBAaTh yxKe
U3BECTHBIMHM QJITOPUTMaMH BBIMOJIHEHUS JAEUCTBUN ¢ OOBIKHOBEHHBIMH JAPOOSMHU.
3HAKOMCTBO C JE€CATHUYHBIMHU APOOSMH PACIIMPUT BO3MOKHOCTH JII TIOHUMaHUS
00y4aroLMMUCS MPUKIAJAHOTO MPUMEHEHUSI HOBOM 3alKicy IPU U3YYEHUU APYTUX
IPEAMETOB M NPU MPAKTUYECKOM Hcnoiab30BaHMM. K 6 Kiaccy OTHECEH BTOpOM
3Tal B U3Y4YEHUHM JApoOeil, riae NPOUCXOJUT COBEPILICHCTBOBAHHE HABBIKOB
CpaBHEHUSI W TpeoOpa3oBaHusi Jpo0ed, OCBOCHHE HOBBIX BBIUYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKWA BBIYUCICHUI, B TOM 4YHCIIE€ 3HAYCHHI
BBIPKEHUI, COACPIKAUTUX U OOBIKHOBEHHBIE, U JIECATUYHBIE TIPOOU, YCTAHOBIICHUE
CBSI3€H MEX1y HUMHU, PACCMOTPEHHUE MPUEMOB pellieHUd 3a7a4 Ha 1poou. B Havane
6 KJ1acca MPOUCXOAUT 3HAKOMCTBO C IOHSTHUEM  MPOLICHTA.

OCOOEHHOCTPIO H3YYEHHS TOJOXKHUTEIbHBIX UM OTPHULATEIbHBIX YHCEN
ABJIIETCSI TO, YTO OHHM TAK)KE€ MOTYT PacCMaTpUBAThCA B HECKOJIBKO 3TarioB. B 6
Kjlacce B Hadaje u3ydyeHus Tembl «llojoXuTenbHblE W OTpULATEIbHBIE YHCIIA»
BbiAeIsieTcss noaremMa «llenble yucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTpULATEIBHBIMM  YHMCIAaMH M JCHCTBUSAMH C  IOJIOKUTEIBHBIMA U
OTPULATEIbHBIMU YHMCJIAMH MPOUCXOJUT HA OCHOBE COJEPKATEIBHOIO MOAXOJA.



OTO MO3BOJISIET HA JOCTYIHOM YPOBHE NMO3HAKOMHTH yUYaIUXCS MPAKTHYECKH CO
BCEMHM OCHOBHBIMM IIOHATHSAMM TE€MBI, B TOM YHCJIE M C IIpaBUIaMU 3HAKOB IIPU
BBINIOJTHEHUH apU(METHUECKUX JeicTBUM. M3yueHue palnoOHAJbHBIX YHCEN Ha
ATOM HE 3aKOHUYUTCS, a OyJET MPOJOJIKEHO B Kypce anreOpsl 7 Kjacca, 4TO CTaHET
CIIENYIOIIUM IPOXOAOM BCEX MNPHUHLUIHAIBHBIX BOIPOCOB, TEM CaMbIM
paszesneHre TpyAHOCTEN o0sieryaer BOCHpUATHE MaTepuaia, a paclpeesieHue BO
BPEMEHHU CIIOCOOCTBYET IPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipyn 00yueHUH pEelIEHHI0 TEKCTOBBIX 3a/ad B 5—6 Kilaccax HMCHOJB3YIOTCS
apudmeTrnyeckue TMNPUEMBI pelieHus. TeKCTOBbIE 3ajauyM, peliaemble IpH
OTpa0OTKE BBIYMCIMTEIBHBIX HaBBIKOB B 5—0 Kiaccax, paccCMaTpUBAIOTCS 3aJ1ayu
CIIEIYIOIMX BUAOB: 33Ja4d Ha JBWKEHWE, HA YaCTH, HA NOKYIKH, Ha padoTy U
IIPOU3BOJIUTEIIBHOCTD, HA MPOLEHTHI, HA OTHOLIEHUSA U Nponopuuu. Kpome Toro,
oOy4aroniyecs: 3HaKOMSATCS ¢ NpUEMAMH PEIICHUs 3a7a4 nepeOopoM BO3MOKHBIX
BapHaHTOB, y4yaTcs padoTaTh ¢ MHPOpMAIMEH, pecTaBIeHHON B (opMe TadIuI]
VI TAAarpamM.

B paboueii IIpOorpaMMme IIPELYyCMOTPEHO (dopmupoBaHue
OPONEACBTUUECKUX  alreOpandeckux  NpeAcTaBieHUN. BykBa kak CHUMBOI
HEKOTOpPOI'O 4YMClIa B 3aBUCUMOCTM OT MAaTeMaTUYECKOI0 KOHTEKCTa BBOIUTCS
IIOCTEIIEHHO. byKBEHHas CUMBOJIMKA IIAPOKO HCIIOJIB3YETCA IPEXKIE BCEro Ui
3alyicu  OOLIMX YTBEPXKIEHUH M NpeiokKeHu, (Gopmyid, B YACTHOCTH JJIs
BBIYMCJIEHUS T€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEISD YNCIIA.

B xypce «Marematukm» 5—6 Ki1accoB mpencTaBieHa HarisAHAS TEOMETPHs,
HalpaBJ€HHass Ha pa3BUTHE OOpPA3HOIO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXXeHUsl, M300pa3UTENbHBIX YMEHHH. OTO BaXHBIH ATam B HW3YYCHUU
Tr€OMETPUH, KOTOPBIM OCYLIECTBISIETCS HA HAIJBIAHO-NIPAKTUYECKOM YPOBHE,
ONMMPAETCA Ha HAIISIHO-00pa3HOEe MbIIUIEHUE oO0ydarlmuxcsa. bonblias poiib
OTBOJAUTCS IIPAKTUYECKOMN EATENBHOCTH, OIIBITY, SKCIIEPUMEHTY, MOJIECIIUPOBAHMUIO.
OOyuaromuyecs 3HAKOMSTCSI ¢ F€OMETPUYECKMMH (UTIypaMH Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(PUTYypalUsIMHU, ydaTcsl U300paxarbh UX Ha
HEJMHOBAHHOM U KJIETYaTOM Oymare, pacCMaTPHUBAIOT WX MPOCTEHIIINE CBOMCTBA. B
IPOLECCE U3YyUEHUS HATJIITHOW T€OMETPUH 3HAHUS, [TOJIyYE€HHbIE 00yUYarOLUMUCS B
HavyaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

CornacHo y4eOHOMY IUIaHy B 5—6 Kilaccax M3y4aeTcsl MHTETPUPOBAHHBIN
npeaMmer «MaremaThka», KOTOpbIM BKJIIOYAeT apu(pMETUYECKUd Marepuan u
HaIISIIHYI0O T€OMETPHUIO, a TakKe MpONEACBTUUECKUE CBEIEHUS U3 anreOphl,
AJIEMEHTHI JIOTUKH U Hayasa OIHUCATEIbHON CTATUCTHKHU.

VYueOHbIl J1aH HAa U3yYeHUE MaTEeMaTUKU B 5—6 Kilaccax OTBOJMUT HE MEHEe
5 yueOHBIX 4acoB B HEJENIO B TEUCHHE Ka)KJIOro roja o0y4yeHus, BCEro HE MEHee
340 y4eOHBIX YaCOB.

COILEPKAHHUE YYEBHOI'O KYPCA (ITIO 'OAAM OBYYEHUA)
5 KUIIACC
HartypajbHble yncia U HYJIb



Hatypanbnoe umcno. Psn narypanpabix umcen. Yucno 0. M3oOpakenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJIUHATHOM (YMCIOBOM) MPSIMOIA.

[To3unuonHas cucrema cuuciieHus. Pumckas HyMmepanusi Kak IpUMeEp
HETMO3UIMOHHOMN CUCTEMBI CUMCIICHUS. [lecaTuuHas cuctemMa CUUCIICHUSI.

CpaBHeHHE HATypaJbHBIX YUCEN, CPABHEHUE HATYpPaJbHBIX YUCEN C HYJIEM.
Crnoco0bl cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CrioxeHne HaTypajabHBIX YHCEIT; CBOMCTBO HYJISI TP CIOKEHUH. Beruntanue
KaK JeiCTBUE, OOpAaTHOE CIOKEHUIO. Y MHOKEHUE HATYypaJIbHBIX YUCEN; CBOMCTBA
HyJIsl W €IUHUIBI TpU yMHOXeHUU. JlelmeHne kak JeiicTBue, oOpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI JEUCTBUM, CBA3b MEeXAy HUMH. [IpoBepka pe3ynbprara
apudmerndeckoro aeictBusa. I[lepeMecTuTenbHOE W COUYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeieUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Ucnons3zoBanne OykB jis OOO3HAYEHUsT HEM3BECTHOTO KOMIIOHEHTA W
3aMKiCH CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

JlenuTenn W KpaTHbIE 4YHWCIA, pa3jioKeHue Ha MHOxuTenu. lIpocteie u
coctaBHble yucha. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHb C HaTypaJbHBIM I[IOKA3aTENIEM. 3alKCh YUCIA B BHJAE CYMMBI
pa3psIAHBIX CIAracMbIX.

UucnoBoe BBIpAKEHUE. BpIlUMcieHNE 3HAYEHUN YHCIOBBIX BBIPAKEHUN;
MOPSAIOK  BBINIOJHEHUS — JeucTBUM.  Mcmonb30oBaHWE  TPU  BBIUYHMCIEHUSAX
MEPEMECTUTEILBHOTO M COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUSI W
YMHOXEHUSI, PACTIPEICIUTEIILHOTO CBOUCTBA YMHOKECHUSI.

Jpodu

[IpencraBienne o Jpobu Kak crmoco0e 3amucu  4YacTH  BEJIMYMHBI.
OObikHOBEHHBIE ApoOu. IlpaBunbHble W HempaBwibHbE JpoOu. CMmeniaHHas
po0b; TPEACTABICHUE CMEIIAHHON NapoOM B BHJE HENPABUIBLHON apodu u
BBIJICJICHUE 1IEJI0M YacTH YMCIIa U3 HEeMpaBWIbHOW apobu. M3o0paxeHnue apodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO Jipoou. CokpatieHue apooei.
[TpuBenenue npobu Kk HOBoMyY 3HamMeHaTeno. CpaBHEHUE qpoOei.

CnoxxeHre ¥ BBIYMTAHHE JpoOed. YMHOXEHHE U JIelieHHe JpoOeii;
B3aMMHO-00paTHbIe Apoou. HaxoxkieHrne yacTH 11eJ10T0 U IEJI0Tr0 M0 €ro YacTHu.

Hecstuynas 3anuch ApooOeit. [lpencraBnenue AECITUYHONW APOOH B BHJE
OObIKHOBEHHOH. M300pakeHne HecATUYHBIX ApoOel TOYKaMHU Ha YHCIOBOMN
npsMoil. CpaBHEHUE AECATUYHBIX  TpOOEH.

Apudmernueckue JAEUCTBUS C JACCATUYHBIMU ApoOsimu. OKpyrieHue
JECATUYHBIX APOOEH.

Pemienune TeKCTOBBIX 32124

Pemienne TeKCTOBBIX 3adad  apuMeTUUEeCKuM crocodom. PerieHue
JOTUYECKUX 3a7ad. Permenue 3amgad mepeOOpoM BCEX BO3MOMKHBIX BapHAHTOB.
Hcrnonp3oBanue mpu perieHuu 3a7a4 TaOIHI] i CXEM.

Pemienne 3amau, colepxamux 3aBUCUMOCTH, CBSI3bIBAIOLIUME BEJIMYHMHBI:
CKOpPOCTh, BpEMsI, pACCTOSIHUE; I1I€HAa, KOJMYECTBO, CTOMUMOCTh. EAMHUIIBI
WU3MEPEHHUS: MacChl, 00bEMa, TIEHBI;, PACCTOSHUSA, BPEMEHH, CKOPOCTHU. CBS3b MEKIY
€AMHULIAMU U3MEPEHUS KAXKI0N BETUUNHBI.



Pemmenrie oCHOBHBIX 3a/1a4 Ha JPOOH.

[IpeacraBienuie NaHHBIX B BUE TaOIMI], CTOIOYATHIX JUArpamM.

Harasignas reomerpus

Harnsanele mpeacraBienuss o Qurypax Ha IUJIOCKOCTH: TOYKa, MpsMas,
OTPE30K, Jy4, YTOJ, JIOMaHasi, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. IIpsmoi,
OCTpPBIW, TYIION Y PA3BEPHYTHIN YTJIbI.

JInHa oTpe3Ka, METPUUECKUE €IMHUIBI JUIMHBL. JJTMHA JTOMaHOM, IEpUMETP
MHOTOyTOJbHUKA. I3MepeHre 1 NOCTPOEHHE YIJIOB € TIOMOILBIO TPAHCIIOPTHPA.

Harnsoueie mpeacTaBieHus o (QuUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
IPSIMOYTOJIBHUK, KBAAPAT; TPEYTOJIbHUK, O PAaBEHCTBE QUTYD.

N3o0pakenne ¢uryp, B ToM uucie Ha kierdatour Oymare. [loctpoenHme
KOHUTYypaluii U3 yacTed NpsIMOM, OKPYKHOCTH Ha HETMHOBAHHOM M KJIeT4yaTOU
Oymare. Mcrionp30BaHNe CBOMCTB CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBAIpaTa.

[Inomane DPSIMOYroJIbBHHKA M MHOIOYIOJBHUKOB, COCTAaBJIEHHBIX U3
IpSIMOYTOJIBHUKOB, B TOM 4Hclie (Uryp, u3o0pak€HHbIX Ha KJIET4aToil Oymare.
EavHUIBI n3MEpEeHHUSI IIII0IIA TN,

Harmnsnnsie IIPEICTABIICHHUS 0 IIPOCTPAHCTBEHHBIX ¢purypax:
OpSIMOYTOJIBHBIN  Mapajienenumes, Ky0, MHOTorpaHHuku. l3oOpaxeHue
IPOCTEHIINX MHOTOIpaHHUKOB. Pa3BépTku kyOa u mapamnenenunena. CosnaHue
MoOJieJIell MHOTOIpaHHUKOB (U3 Oymaru, IpoBOJIOKH, IJIACTHIIMHA U JIp. ).

O0BEM TPSAMOYTOJBHOIO Mapaiiesnenumnena, Kyoda. EguHunbl usmepeHus
o0BEMa.

6 KJIACC

HarypaJjbHble yuciaa

Apudmernueckue IEUCTBUS C MHOTO3HAYHBIMU HATypPaJbHBIMH YHCIIAMH.
UucnoBble  BBIPOKEHUS, TOPSAOK  JCWCTBUM,  HCIOJIB30BAHHE  CKOOOK.
Hcnonb30BaHWEe NOpH BBIYUCIEHUSAX [EPEMECTUTEIBHOIO M COYETATEIbHOTO
CBOMCTB CIJIOKEHUS UM YMHOXXEHUS, PACHPEICIUTEIbHOTO CBOMCTBA YMHOXKEHUS.
OxkpyriieHue HaTypaJIbHBIX YUCET.

Jlenutenu u KpaTHbIC YMCIIA; HAUOOJIBIINN OOIIMIA TeTUTETh U HAUMEHbIIIECE
ob1ee kpatHoe. JleTuMoCTh CyMMBI M IPOU3BeICHHS. J[eIeHre ¢ 0CTaTKOM.

JApodu

OOGbIkHOBEHHasE JpOO0b, OCHOBHOE CBOMCTBO JpOOU, COKpalleHUE IPOOCi.
CpaBHeHue U ynopsiiounBaHue ipooeil. Pemienne 3aga4 Ha HAXOXKJEHUE YacCTH OT
[EeJ0TO0 W I1IEeJIOTO MO ero vactu. JIpoOHoe 4Yuciio Kak pe3ysiabTaT JejeHUs.
[IpencraBienue AeCATUUHON IpoOU B BUE OOBIKHOBEHHOU JAPOOU M BO3MOXKHOCTh
MpeCTaBICHUs] OOBIKHOBEHHOM NpOoOM B BUJE JACCATUYHON. JlecsTuuHbIe 1podu U
MeTpuueckasi cuctema mep. ApudMeTHIeCKue TeUCTBUS U YUCIOBbIE BhIPAXKCHUS
C OOBIKHOBEHHBIMHU U JICCATUYHBIMH  JIPOOSIMHU.

Otnomienne. Jlemenue B JaHHOM OTHOIIEHWH. MacmTab, mponopius.
[IprumeHenune nponopurii Ipyu PeIEHUH 33/1a4.

[Tonsarue mpoiieHTa. Briunciienre mpoieHTa OT BEJIMYUHBI U BEJIUYUHBI 110
e€ mpolleHTy. BeipakeHne mpoleHTOB IeCATUYHBIMEU Jpo0siMu. Pemenue 3a1a4 Ha
MPOIIEHTHI. BbIpaxkeHNE OTHOILIEHUS BEJIMYUH B MPOLIEHTAX.



HonoxuTenbHbIE M OTPULATEIbHBIE YHCIA

IlonoxurensHple U oTpuuLATeNbHbIe yucia. llensle yucna. Monyns uducia,
reoMeTpuyecKkas MHTepHperanuss Moayias uucia. M3o0paxeHue uucen Ha
KOOpJIMHATHOM  mpsAMon. YucioBsle  OpoMexKyTKH. CpaBHEHHME  4YHCElL
ApudpmeTnueckue JeMCTBUS C MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCTIAMH.

IIpssMoyroJibHast cucTeMa KOOpJAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUKH Ha
IUIOCKOCTH, abcuucca 1 opauHara. [loctpoenne Touek u puryp Ha KOOpIUHATHOU
IIJIOCKOCTH.

BykBeHHbBIC BBIpaKEeHUA

[Ipumenenne OykKB JAnsl 3allMCH  MAaTEeMAaTHUYECKUX  BBIPAKEHUUH U
npenioxeHnit. CBoiicTBa apupMeTudecknx AeicTBUIl. BykBeHHBIE BBIpaKEHUS U
YUCJIOBBIE TIOJCTAHOBKHM. DYyKBEHHBIE pAaBEHCTBA, HAXOXKIEHUE HEU3BECTHOTO
KoMIloHeHTa. Dopmynbl; (GopMysibl MepuMeTpa U IUIOMAAN MPSMOYTOJIbHHKA,
KBaJipaTa, 00bEMa napasieienunena u Kyoa.

Pelenne TeKCTOBBIX 33124

Pemenune TekcTOBBIX 3ajay  apupMeTHUYECKHMM crocodboM. Pemienue
JIOTHYECKHX 3a7a4. Pemenue 3a1a4 nepebopoM BceX BO3MOKHBIX BApPHAHTOB.

Pemenne 3amay, conepKalux 3aBUCUMOCTH, CBS3bIBAIOIIUX BEJIMYMHBIL:
CKOpOCTB, BpeM1, pacCTOsIHUE, 1ICHA, KOJINYECTBO, CTOUMOCTD;
IPOU3BOAUTENBHOCTb, BpeMs, 00bEM paboThl. EQuHUIBI H3MEpEeHHs: MAaccChl,
CTOMMOCTH; pAaCCTOSHMS, BpPEMEHH, CKOpPOCTH. CBA3b MEXKAYy €IWHHUIAMU
WU3MEPEHUS KaXXA0W BEJINYUHBI.

Pemienne 3amad, CBSA3aHHBIX C OTHOWICHUEM, MPONOPLHOHAIBHOCTBIO
BEJIMYMH, MPOIIEHTAMU; PEIIEHHE OCHOBHBIX 3a]1a4 Ha IpOOU M TPOLIEHTHI.

OueHka W NpUKHUAKA, OKpyrieHue pesyibrata. CocTaBieHne OYKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3a7a4H.

[IpencraBieHre NaHHBIX C MOMOLIBI0 Tabmui U guarpamm. CrtonOuaTsie
JIarpaMMBbl: YTEHHE U NTOCTpOeHUE. UTeHUE KPYTrOBbIX JUArPAMM.

Harasimnas reomerpust

Harnsigaele mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, yroJj, JIOMaHas, MHOIOYT'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KpPYT.

B3anmHoe pacrnosiokeHMe ABYX IpPSAMBIX Ha IUIOCKOCTH, NapajuleiIbHbIC
IpsIMbIE, TEPIICHINUKYJSIPHBIE NpsMble. M3MepeHue paccTOsHHN: MEXAy ABYyMS
TOYKAaMH, OT TOYKH 10 IPSIMOM; JUIMHA MAapUIPyTa Ha KBAIPATHOM CETKE.

N3mepeHne M MOCTPOEHME YIJIOB C IMOMOIIBIO TpaHCHoOpTHpa. Bumsl
TPEYrOJIbHUKOB: OCTPOYT'OJIbHBIN, IPSAMOYTOJIbHBIN, TYIIOYT'OJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYroIbHUK, IpUMEpPHI
YETBIPEXYTOJIBHUKOB. [IpsIMOYroNbHUK, KBAaApaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yraoB, auaronanen. M3oOpaxkeHue reomeTpuyuecknx (Uryp Ha HETMHOBAHHOU
Oymare C UCHOJB30BAaHUEM LHUPKYJA, JUHEHKH, YroJIbHUKA, TPAaHCHOPTHUPA.
[TocTpoenus Ha kieT4aToit Oymare.

[lepumerp ™HoroyronbHuka. lloHdaTne momany QUrypsl; eIUHUIIBI
u3Mepenus miomaan. [pubmmkénnoe usmepenue wiomanu Guryp, B TOM 4ucie
Ha KBaapaTHOU ceTke. [IpubnmkEéHHOe U3MepeHne TMHBI OKPY>KHOCTH, TUIOIIA U



KpyTa.
CuMmMeTpust: HeHTpalbHasl, OceBasi U 3epKajibHas cuMMeTpuu. [locTtpoenue

CUMMETPUIHBIX QUTYDP.

Harnsoabie NpeICTaBICHUS 0 POCTPaHCTBEHHBIX durypax:
napajuieNienumnen, Kyo, mpu3ma, mUpaMuaa, KOHYC, HUAIUHIApP, IIap u chepa.
N300paxeHne mpocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
MIMHApa 1 KoHyca. Co3naHue Mojenel MpoCTPaHCTBEHHBIX Quryp (u3 Oymarw,
MPOBOJIOKH, TUTACTUIIMHA U JIP.).

[Tonsitne 06béMa; enuHUIBI U3MEpeHUs 00BhEMa. OOBEM MPAMOYTOIHHOTO
napajuienenunena, Kyoa.

IINIAHUPYEMBIE TMPEIMETHBIE PE3YJbTATBI OCBOEHUS
PABOYEH MPOI'PAMMBI KYPCA (IIO TOJIAM OBYUYEHMUS)

JlocTikeHre MpeaMETHBIX pe3ysbTaToB oOyuaromumucs ¢ PAC Ha atane
OOy4eHHsI B OCHOBHOM IIKOJIE OMPEAEIIeTCS WHIUBUYAIbHBIMA OCOOCHHOCTSIMH,
CBA3aHHBIMM KaK C OCOOCHHOCTSIMH IIO3HABATEIBHOW JIEATETBHOCTH U
HEPAaBHOMEPHOCTHIO PA3BUTHUA TMCUXUYECKUX (PYHKIUMH, TaKk MU COLUAIBHBIM
OTIBITOM ayTUYHBIX IIKOJIHHUKOB.

OcBoenue yueOHOro Kypca «MaTtemaTika» B 5—6 Ki1accax OCHOBHOM IIIKOJIBI
JIOJDKHO 00€CTeunBaTh JOCTHKEHUE CIETYIOMIMX MPEeIMETHBIX 00pa30BaTeIbHbIX
pE3yNbTATOB:

5 KUIIACC

Yuciaa v BBIYUCICHUSA

— [ToruMaTe W TPaBUWIBHO YHOTPEOISATH TEPMHHBI, CBS3aHHBIC C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMHU U ACCATUIHBIMU JPOOSMHU.

— CpaBHMBaTh U YNOPSAOYMBATH HATypajbHBIE YHCIIA, CPAaBHHBAThH B
MPOCTEUIUX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IPOOH.

— CooTHOCUTh TOYKY Ha KOOPAMHATHOW (YHCIOBOW) MPSMON C
COOTBETCTBYIOIIUM €H  YuCIOM U  u300pakaTh  HaTypaJlbHbIE  YHUCJa
TOYKAaMHU Ha KOOPJUHATHOM (YUCIOBOM) TIPSIMOIA.

— BrinonasaTs apudmeTndeckue qeHCTBUS ¢ HaTypaTbHBIMU YUCIIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIITUX  CITydasiX.

— BrITTOTHATE IPOBEPKY, MPUKUAKY Pe3yIbTaTa BEIYHCICHUN.

— OKpyTasATh HATYypaTbHBIC YHCTIA.
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— Pemate TekcTOBBIC 3amaud  apu(PMETHYECKUM CIIOCOOOM U ¢
TTOMOIIIBIO OPTAaHM30BAaHHOTO KOHEYHOTO Iepedopa BceX BO3MOXKHBIX BAPHUAHTOB.

— Pemate 3amaum, cojaepkalipie 3aBUCHMOCTH,  CBS3BIBAIOIINC
BEITUYMHBI: CKOPOCTH, BPEMsI, PACCTOSTHUE; TI€HA, KOJIUYECTBO, CTOUMOCTb.

— Hcnonp30BaTh KpaTKUe 3aMUCH, CXEMbl, TaOJIUIbI, 0003HAUYCHHS TIPU
pEIIeHUH 3a1a4.

— [Tonp30BaThCS OCHOBHBIMHU E€AMHHUIIAMU W3MEPEHUS: II€HBI, MaCCHI;
pacCTOSIHUSI, BPEMEHM, CKOPOCTH; BBIPAKAaTh OJIHA EJAWHUIIBI BEJIMYMHBI UYepe3

JIpyTHE.



— W3Bnekatb, aHaIM3UpOBATh,  OLCHUBATDH uH(pOpMaILIHIO,
MPEACTABICHHYI0O B TaOiuIle, Ha CTOJIOYATOM JMarpamMme, WHTEPHPETUPOBATH
Mpe/ICTaBIICHHbIC JaHHbBIC, UCII0JIb30BATh TaHHbIC TIPH PELICHUU 3a]1ay.

Harasignas reomerpus

— [Tonb3oBaTbcs TEOMETPUUYECKUMU TMOHATHSMHU: TOYKA, MpsiMasd,
OTPE30K, JIy4, YToJl, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT.

— [IpuBoauTs TpPUMEPHl OOBEKTOB OKPYKAIOIIETO MHpPA, HWMEIOIIHNX
¢GbopMy U3YYEHHBIX TE€OMETPUYECKHUX (QUTYD.

— Hcnonb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C yIiaMH: BepIIMHA
CTOPOHA; C MHOTOYTOJIbHUKaMH: YTOJ, BEpIIMHA, CTOPOHA, JAMAroHajb; C
OKPY>KHOCTBIO: pajinyc, AMAMETP, LICHTP.

— N306paxaTh N3yuyeHHBbIE TE€OMETPUUECKHE (PUTYphl HA HETMHOBAHHOMN
U KJIeTYaTOl OyMare ¢ MOMOILBIO LIUPKYJIS U JIMHEUKH.

— HaxomuTe [JIMHBI OTPE3KOB HENOCPEICTBEHHBIM H3MEPEHUEM C
NOMOUIbIO JIMHEHKH, CTPOUTH OTPE3KH 3aJlaHHOM JJIMHBI; CTPOUTH OKPYKHOCTb
3aJJaHHOTO pajauyca.

— Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHHMKA, KBaJpaTa
JUISL X TIOCTPOEHUS, BBIYMCICHUS TUIOIIAN U IEPUMETPA.

— Boluucnsate mepumerp W IUIOMIAAL KBajpaTa, MNPSIMOYTOJbHUKA,
¢Guryp, cCOCTaBICHHbBIX U3 MPSIMOYTOJIBHUKOB, B TOM 4Hciie (pUryp, n300paxEHHbIX
Ha KJIeT4aTon Oymare.

— [Tonb30BaTbCs OCHOBHBIMH METPUUYECKUMHU EAMHHUIIAMH H3MEPEHUs
JUTWHBI, MO/, BRIPAXKATh OJTHU €IMHUIIBI BETMYMHBI Yepe3 APyTHe.

— Pacnio3naBate mapasuienenumnen, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, peOdpo TpaHb, M3MEPEHUsS; HAXOIAUTh HM3MEPEHHUs Napaulelenurena,
KyoOa.

— Beraucnare  00béM  KyOa, Tnapauienenunena 1o 3aJaHHBIM
U3MEPEHUSIM, M0JIb30BaThCs €AUHUIIAMH U3MEpPEHUsl 00bEMa.

— Pemath Hecno)kHbIE 33a4l HA U3MEPEHHE T€OMETPUUECKUX BEJIMYUH
B IPAKTHUUYECKUX CUTYyaIUsX.

6 KIIACC

Yucaa v BIYUCICHUSA

— 3HaTh W TMOHUMAaTh TEPMHUHBI, CBSI3AHHBIC C PA3JIUYHBIMH BUIAMHU
yucesl W CrocodamMu UX 3alucH, NEPEeXOJuTh (€Cld 3TO BO3MOXKHO) OT OJIHOM
(GbopMBbI 3anKcH YUcaa K JIpyrou.

— CpaBHUBaTh M YINOPAIOYMBATH II€JIbIC YHCIA, OOBIKHOBEHHBIC U
JeCATUYHbBIC TpoOU, CPAaBHUBATH UKCIIa OJHOTO U Pa3HBIX 3HAKOB.

— BpimonHsATh, couyeTas  yCTHbIE W NHUCbMEHHBIE  NPUEMBI,
apu(pMETHYECKUe JEeUCTBUS C  HATypalIbHBIMH W  IEIBIMH  YHCJIAMH,
OOBIKHOBEHHBIMH M JECATUYHBIMH  JPOOSMHU,  TIOJOKHUTEIBbHBIMU |
OTPULATEIIbHBIMU YHCIIAMMU.

— Bpruncnars 3HaU€HHS] YUCIIOBBIX BBIPAXKEHUW, BBIMOIHATh NPUKUAKY
W OIIEHKY pe3yjibTaTa BBIYHCICHUI, BBITIONHATH MPEOOpPa3OBaHUSI YHUCIOBBIX
BBIPOKEHUI Ha OCHOBE CBOMCTB apu(PMETUIECKUX JIEHCTBHIA.



— COOTHOCUTh TOYKY Ha KOOPJMHATHOW MPSIMOM C COOTBETCTBYIOIIUM
el yuciaoM u u3o0paxaTh YMCiIa TOYKAMU Ha KOOPJAUHATHOM MPSMON, HAXOAMTH
MOAYJIb YHCIIA.

— CoOoTHOCUTh TOYKH B MPAMOYTOJBHOM CHCTEME KOOpPJIWHAT C
KOOpJIMHATaMH TOU TOYKH.

— OkpyrasaTh Lenble YWclia W JCCATHYHBbIE JpoOH, HaXOIUTh
NPUOJIMKEHUST YUCET.

YncsioBbIe 1 0yKBEHHbIE BHIPAKEHUSA

— [TorumaTe ¥ ynoTpeOIsSTh TEPMUHBI, CBI3aHHBIC C 3AITUCHIO CTEIICHU
Yyyciaa, HaXOAWTh KBajapaT W KyO 4YHCIA, BBIYUCIATH 3HAUYECHUS YHUCIOBBIX
BBIPAKEHUMN, COACPKAIINX CTCTICHHU.

— [Tonws3oBaThCA MpU3HAKaMH1 JETUMOCTH, PacCKJIaJbIBaTh
HaTypaJibHbIE YHCJIa HA IPOCTHIE MHOKUTEIH.

— [Tonb30oBaThCA MacIITAOOM, COCTABJISTH IPOIIOPIIMK U OTHOIIICHHUS.

— Ucnonbs3zoBath OykBbl Jyisi 00O3HAUEHUS YHMCEN TIPU  3allUCU
MaTEMaTUYECKUX BBIPAKEHUH, COCTABIIATh OYKBEHHBIE BBIpAKEHUS U (HOPMYIIHI,
HAaXOJIUTh 3HAaueHUsi OYKBEHHBIX BBIPAKEHUM, OCYIIECTBISSI HEOOXOIUMBbIE
MOJICTAHOBKH M MPe0Opa3oBaHusl.

— HaxoauTe Hen3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Pelenne TeKCTOBBIX 33124

— Pemiate MHOromaroBble TEKCTOBBIE 3ajlaud  apuUPMETHUUECKUM
CIIOCOOOM.

— Pemiats 3amauun, cBsi3aHHBIE C OTHOIICHUEM, MPOMOPIIMOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU; PEIIaTh TPU OCHOBHBIC 3a/1a4M HA IPOOU U MPOLICHTHI.

— Pemwate 3amaum, cojaepXkamiye 3aBUCMMOCTH,  CBSI3bIBAIOIINE
BEJIMUMHBI: CKOPOCTb, BpEMS, pPACCTOSHUE, I1I€Ha, KOJMYECTBO, CTOUMOCTH;
MPOU3BOUTEIILHOCTh, BpeMs, 00bEMa paboThl, HUCHOJB3YSd apumeTHdecKue
JNEUCTBUSA, OIEHKY, MPUKUAKY; TOJb30BAThCA  E€OUHUIIAMU  U3MEPEHUs
COOTBETCTBYIOIIMX BEJIMYHH.

— CocraBinsiTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHUIO 33/1a4H.

— W3Bnekats wuH)OpMaIuioo, TMPEACTaBICHHYIO B TalOimuIax, Ha
JUHENHOM, CTON0YaTO WJIM KPYroBOM JuarpaMmax, WHTEPIPETHPOBATH
MPEACTABICHHbBIEC JAHHBIE; UCIIOJIb30BaTh JAHHbBIE ITPU PEIICHUH 33/1a4.

— [IpeacraBnsaTe MHGOPMALMIO C TMOMOIIBIO TAaOMUL, JUHEHMHOW U
CTOJIOUATOM AUArpaMM.

Harasinnas reomerpus

— [IpuBouTh TIpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHPa, HMEIOIINX
dbopMy H3YUECHHBIX TIE€OMETPUYECKHX IIJIOCKUX M TPOCTPAHCTBEHHBIX (PUryp,
MPUMEPHI PABHBIX U CHMMETPUYHBIX  (QUTYP.

— N300pakaTh ¢ TOMOIIBIO HHUPKYJS, JTUHEHKH, TpaHCIOPTHUpa Ha
HEJIMHOBAaHHOM © KJIETYaTOM Oymare W3ydeHHbIE IIJIOCKUE TEOMETPUUYECKUE
burypsl 1 KOHQUTYpAIUU, CAMMETPUYHBIE (PUTYPHI.

— [Tonp30BaThCA TEOMETPUUYECKUMU TOHSITHUSIMU: PABEHCTBO (UTYP,
CUMMETpHUSI; MCIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYID C CHUMMETPHUEN: OCh
CUMMETPHUH, LICHTP CUMMETPUHU.



— HaxonuTe BEMWYMHBI YII10B U3MEPEHUEM C TIOMOLIBIO TPAHCIIOPTHUPA,
CTPOUTH YIJIbl 3aJAHHON BEJIMYUHBI, ITOJIb30BATHCS MPU PELUIEHUH 3a7a4 IPaLyCHOM
MEPOM YIJIOB; paClO3HABATh HA YEPTEKAX OCTPBIN, IPAMOH, PA3BEPHYTHIN U TYIION
YTJIBL.

— Bpuncnare  OOuMHY — JJOMAHOM, INEPUMETP  MHOTOYTOJIbHUKA,
MOJIb30BAaThCA E€IWHULIAMU HW3MEPEHUS JUIMHBI, BBIPAXKAThb OJHU E€IWHHUILIBI
WU3MEPEHUS JIJIMHBI Yepe3 APyTHe.

— Haxonute, wucnosb3yss 4YepTEXHBIE WHCTPYMEHTHI, PACCTOSIHUS:
MEXY IByMsI TOUKaMHU, OT TOYKH JO0 NPSIMOU, JITIMHY ITYTH HA KBAJIPATHOU CETKE.

— Breraucnate miomanas GUryp, COCTaBICHHBIX W3 MPSIMOYTOJILHUKOB,
WCIIOJIB30BaTh  pa30MeHWe Ha MPSMOYTOJIbHUKHA, Ha paBHbIC  (QHUTYDHI,
JOCTpanBaHUE JIO0 TMPAMOYTOJbHHUKA; TOJb30BAaThCS OCHOBHBIMHU €IWHHUIIAMHU
M3MEpPEHMS IUIOMIA/IN; BBIPAXKATH OJHU €AWHUIIBI M3MEPEHHS IUIOIIAIA YEpe3
JpyTHe.

— Pacnio3HaBaTh Ha MOJAENAX M HM300paXEHUSAX NHUPAMHUIY, KOHYC,
MUJIMHAP, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHUE,
pa3BEPTKA.

— N3o6paxats Ha KJIETYaTOMN Oymare IIPSAMOYTOJIbHBIN
NapajiyIeIICIUIET.

— Boruucisate  00bEM  OpSAMOYTOJIBHOTO —MapajulieNienuiena, Kyoa,
MOJIb30BaThC OCHOBHBIMHM E€IUHUILIAMH HU3MEpPEHUs O0BbEMA; BBIpAXKaTh OJIHU
€UHULIBI U3MEPEHUsI 00bEMA Yepe3  JIpyTHeE.

— Pemate HecmoxHBIE 33a1a4M HA HAXOXKICHUE TE€OMETPUYECKUX
BEJIMYMH B TMPAKTUYECKUX CHUTYAIUAX.

PABOYASI ITIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
HEJIA U3YUEHUSA YYEBHOI'O KYPCA

Anre0Opa sBJSETCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHA
oOecrieynBaeT M3y4YCHHE APYTUX JUCUHUILINH, KaK €CTECTBEHHOHAYYHOTO, TaK H
TYMaHUTAPHOTO IIMKJIOB, €€ OCBOGHHWE HEOOXOIUMO [UISi  MPOAOTKEHUS
oOpa3oBaHUs M B TOBCEJHEBHOW Xu3HU. Pa3Butue y 0O0ydaromuxcsi Hay4HbIX
MPEICTABICHUNA O MPOUCXOXKACHUM U CYIIHOCTU airedpandeckux aOCTpakIui,
croco0e OTpaKeHUs MaTEMATUYECKON HayKOH SBJICHHUI U MPOLIECCOB B MPUPOJIE U
oOIIecTBe, PO MATEeMaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM TIO3HAHWUU W B
MPaKTUKE CIOCOOCTBYET (POPMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS U KA4YECTB
MBIIIICHUS, HCOOXOIUMBIX TSI aanTallid B COBPEMEHHOM IU(PPOBOM OOIIECTBE.
N3ydyenne anreOpbl €CTECTBEHHBIM 00pa3oM OOECIEeYMBACT Pa3BUTHE YMCHUS
HaONIOMaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH
MBIIUICHUS, CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS U
BBIBO/IBI, JOPMYJIUPOBATH yTBEepkAcHUS. OCBOCHHE Kypca ainreOpsl oOecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIITUICHHS O0yYarOIIUXCS: OHU UCTIOJIB3YIOT IeTyKTUBHBIC
Y WHIYKTUBHBIE PACCYXKIEHUs, 0000IeHNEe U KOHKPETHU3AINIo, a0CTparupoBaHue
u a”anoruto. OOyueHue anreOpe MpeanoyiaraeT 3HAYUTENIBHBIA O0BEM
CaMOCTOATENLHON  JICSITENIBHOCTH  O0YyYaloluXxcsi, TMOITOMY CaMOCTOSTEIbHOE



peleHne 3a1a4 €CTeCTBEHHBIM 00pa3oM SBIISIETCS peain3aleil JesTeIbHOCTHOTO
pUHIUIIA 00yUYEeHUS.

B cTpykType mporpammbl yueOHOro Kypca «Ayredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAKOT COJAEPKATEIbHO-METOANYECKUE nuHuU: «YUucna u
BBIYHCIICHUSY; «ANreOpandyeckue BbIPAKCHUSY;

«YpaBHEHHsT U  HepaBeHCTBay; «DyHkuum». Kaxnmas w3 3TUX
COZIEPKATEIIbHO-METOJUYECKUX JIMHUI pPA3BUBACTCS HA MNPOTKEHUM TPEX JIET
U3Y4YEHUSI Kypca, €CTECTBEHHBIM 0O0pa30oM NEpEIuieTasChb W B3aUMOJEHCTBYS C
JpPYTUMHU €ro JuHUsAMU. B Xxozxe u3ydeHuss Kypca OOydaromIMMCSl MPUXOIUTCA
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3M
C ATHM IIEJIEeCO00pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOpPHIE OCHOBBI JIOTHKH,
IPOHU3BIBAIONINE BCE OCHOBHBIC pa3leiibl MaTEMaTHYECKOro 0Opa3oBaHUs U
CHOCOOCTBYIOUIME  OBJAJICHUIO  OOy4YalOIIMMHUCS  OCHOB  YHUBEPCAJIBHOIO
MaTeMaTUYeCKOro  s3blka. TakuMm o0Opa3oM, MOXKHO YTBEpXKAaTh, UTO
COJIEPKATENIBHON U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Anredpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanve iuHUM «YHClIa W BBIUKACICHUS CIYKAT OCHOBOM JUIst
JaIbHENUIIET0 U3YYEHHUs] MaTEMaTHKHU, CIIOCOOCTBYET PA3BUTHIO y OOyYaOLIUXCS
JIOTUYECKOTO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUS MOJIB30BAThCS aIrOPUTMaMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCETHEBHOU
KU3HU. Pa3BUTHE NOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHATbHBIMU
U UppalMOHAIBHBIMH  4YHUCIaMH, (POPMHUPOBAHUEM  MPEACTABICHHA O
JNICVCTBUTEILHOM 4YHCJIE. 3aBEPIIEHUE OCBOEHUS YHMCIOBOM JMHHUM OTHECEHO K
cTapliemMy 3BeHy 00111ero oopa3oBaHusl.

Conepxanue IByX anreOpandeckux JMHUN — « AIre0pandecKue BhIPaKEHUs
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y OOYHAIOIIUXCS
MaTEMaTUYEeCKOro amrmapara, HeOOXOAUMOTO JJisi PEIICHUs 3aJad MaTEeMaTUKH,
CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1ady. B OCHOBHOH MIKOJIE
y4eOHBbIN MaTepual TPyNIUpPyeTCcss BOKPYT paIllMOHAIBHBIX BhIpaKeHUM. Anredpa
JEMOHCTPUPYET 3HAUYEHUE MaTeMaTUKH KaKk f3blKa [JJIs  [OCTPOEHUs
MAaTEMATUYECKUX MOJEJIEH, OMUCAHUS MPOLECCOB U SBJICHUU pealbHOTO Mupa. B
3ajaun 00ydeHus are0pe BXOIAT TaKKe JalbHENIee pa3BUTHE aITOPUTMUYECKOTO
MBIIICHUS, HEOOXOAMMOT0, B YACTHOCTH, JJII OCBOCHUS Kypca MHMOPMATHKHU, U
OBJIaJICHAE  HaBbIKaMU  JEAYKTHBHBIX  paccyxnaeHuid.  [IpeoOpaszoBanue
CUMBOJIBHBIX ()OPM BHOCHUT CBOM crieu(pUYeCKHil BKJIaa B pa3BUTHE BOOOpaKeHUS,
CIIOCOOHOCTEH K MATEMAaTUYE€CKOMY TBOPYECTRBY.

Conepxanve  (QPyHKIMOHAIBbHO-TpadMueCKOM  JIMHUM  HAleJICHO  Ha
MOJIyYeHHUE IKOIbHUKAMH 3HAHUM O (PYHKIMSAX KaK BaKHEHIIel MaTeMaTuyecKon
MOJIeNI ISl OTIMCAHMSI M MCCIIEIOBaHUsl PA3HOOOPA3HBIX MPOLIECCOB U SBJICHUN B
npuposie U odimiectBe. M3yueHue 3TOro marepuana CHOCOOCTBYET Pa3BUTHIO Y
OOy4YaroIINXCsl YMEHHUS UCTIOIh30BaTh PA3IMYHBIC BHIPA3UTEILHBIE CPEICTBA SA3bIKA

MaTeMaTUKH — CJIOBECHBIC, CHMBOJIMYECKHE, rpadHuuecKre, BHOCHUT BKJaj] B
dbopMUpOBaHUE MPEICTABICHUN O POJIM MAaTEMAaTHKH B PAa3BUTHH IIUBWIM3ALNH U
KYJIBTYPBL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CormacHo ydebHOMYy TmaHy B /-9 Kjaccax H3ydaercst y4eOHBIH Kypc
«AnreOpa», KOTOPBI BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3feiibl COICpKAHUS:
«Yucna © BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHS U
HEPaBEHCTBA», «DyHKITUNY.

VY4eOHbIN MIaH HA U3y4yeHue anreOpsl B 7-9 Kitaccax OTBOJAMT HE MeHee 3
y4eOHBIX YaCOB B HEJEIIO B TEUCHUE KAXKIOTO Toja 0Oy4YeHHsI, BCETO 3a TPH roja
oOydenus — He MeHee 306 yueOHBIX YacoB.

COAEPXKXAHUE YYEBHOI'O KYPCA (IO TOAAM OBYUYEHUS)

7 KJacc

Ymncsia v BbIYMCJIEHUS

PanmonansHeie uyncia

Jpobu OOBIKHOBEHHBIE U AECCATHUYHBIC, MEPEXO0] OT OAHOU (POPMBI 3aIUCU
npobeit k gapyroi. [loHATHe palMOHANBHOTO YHCIA, 3aluCh, CpPaBHEHUE,
YHOPSAIOYMBAHUE  PAlMOHAIBHBIX  4uceld. Apudmerndeckue JeHCTBUS C
palMOHAIBHBIMYA YKMCiIamMu. PellieHne 3aad U3 peaibHOW NMPaKkTUKW HA 4acTH, Ha
TpoOH.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTEJIEM: OIpEAEJIeHUE, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpeIeNIeHus, 3auch O00nbIuX uncen. [IpoleHTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JIEIMMOCTH, PA3JIOKEHUE HA  MHOKHUTEIH
HATypaJIbHBIX YHCEL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcle TpsMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJire0panvecKue BbIPaKeHUs!

IIepeMeHHBIE, YMCTOBOE 3HAUCHUE BBIPAXKEHUS C ITIEPEMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MEK/ly BEIMUMHAMU B BHUJIE
dbopmybl. Beraucienus no ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJICCTBEHHO paBHbIC BBIPAXECHHS, TNpaBWiIa MPeoOpa3oBaHUsI CyMM U
MPOU3BEJICHUH, MPaBUJIa PACKPBITHS CKOOOK M MPUBEICHUS TTOJOOHBIX CJIaraeMbIX.
CBoiICTBA CTENEHU C HATYPAIbHBIM MTOKA3aTEIIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrOwIeHa. CliokeHne, BBIUYUTaHuUE,
YMHOXEHHE€ MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaapar paszHoctH. DopMmyna pa3HOCTH KBaAparoB. PasznoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHus

VYpaBHeHUEe, KOpEHb YypaBHEHHS, NpaBWia MNpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUN.

JIuHeHOE ypaBHEHHME C OJHOW INEPEMEHHOW, YMCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBUIO 33Jjauu. PellieHrne TeKCTOBBIX 3a/1ay ¢ TOMOIIbIO YPaBHEHUIA.

JluneitHoe ypaBHEHHE C ABYMS IEPEMEHHBIMU U ero Tpaduk. Cucrtema aByX
JVMHEMHBIX YpaBHEHUW C JBYMs IEpEeMEHHbIMU. PermieHune cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHusi TEKCTOBBIX 3aJad C IOMOIIBIO



e

CUCTEM YPABHEHHM.

Koopaunats! u rpaduxu. @yHkuun

Koopaunara toukum Ha mnpsimoil. UYwucioBele mnpomexyTku. PaccrosHue
MEXy IByMsI TOUKaMU KOOPJAMHATHOM MPSAMOil.

IIpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abcuucca U opauHarTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
UYreHue rpauKoB peabHbIX 3aBUCUMOCTEH.

[loustne Qynkumu. [ pagux Pynxkuuu. CpoiictBa (yHKumi. JlunelHas
¢ynkuus, e€ rpadpuk. Ipadux dymkumum y = [/x/. T'paduyeckoe pemeHue
JIMHEWHBIX YPABHEHNUN U CUCTEM JIMHENHBIX YPAaBHEHUMU.

8 kiace

Ymncsia v BBIYMCTIEHUSA

KBagpatueiii kopeHb u3 uyucia. llonstue 00 uppalMOHAILHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. JeiCTBUTENbHBIC YUCIIA.

Crenensb ¢ LenbIM NoKa3aTeneM U €€ cBoiicTBa. CTaHaapTHAs 3alUCh YHUCIA.

AJire0panvecKue BbIPAKEHUS

KBampaTHbiil  TpEXuseH; pa3lioKEHUE KBaJpaTHOIO TPEXWIEHA Ha
MHOHUTEJIH.

AnreOpaunyeckass ApoOb. OCHOBHOE CBOMCTBO alireOpanyeckor ApoOH.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHHUE alreOpandeckux ApoOei.
PanonanbHbIe BRIPAKEHUS U UX TIPeoOpa3oBaHue.

YpaBHeHHs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOIO YpPaBHEHHS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIEHBIE YPABHEHHUS.

I'paduueckas mHTEpHIpETallMs YpaBHEHUHN C IBYMSI IEPEMEHHBIMHU U CUCTEM
JVMHEMHBIX YPaBHEHUW C JByMs IlepeMeHHbIMU. [Ipumepbl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3amady  anreOpamvyeckuM crocoOoMm. YucnoBbie
HEpPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJIHOM nepeMeHHOM. PaBHOCUIIBHOCTD
HEpaBEHCTB. JIMHEIHbIE HEPABEHCTBA C OJHON NepeMeHHOW. CHUCTEMBI JTUHEUHBIX
HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKUNHA

[lonsitue ¢ynkuun. OO6nacTb ONpeAeseHus U MHOXKECTBO 3HAUYCHHM
byukiuu. CrnocoOs! 3aaHust PYHKIIHMA.

I'padpux Pynkuuu. YUrenune cBoMcTB QyHKuMU mo e€ rpaduky. [Ipumeps
rpaduKoB QYHKIIHIA, OTPAKAIOIINX PeasIbHbBIE TTpoliecchl. DYHKIIMU, OMMCHIBAIOIINE
PSAMYIO M 00paTHYIO MPOMOPIIMOHATEHBIE 3aBUCUMOCTH, MX TPAPUKH.

I'paduueckoe permieHne ypaBHEHHM W CUCTEM YpaBHEHUH.

9 KJjacc
Yucjaa v BLIYUCJICHUA



JlencTBUTENBHBIC YMCTIA

PannonanpHbie yncia, UppalMoHaIbHbIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOHr. MHOXKECTBO JIEUCTBUTENBHBIX YUCEN; JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]Iy MHOKECTBOM JIEUCTBUTEIBHBIX YHCEII U KOOPAUHATHOU MPSAMO.

CpaBHeHME JIEUCTBUTENBHBIX 4HCEN, apudMeTHuecKue ACHCTBUS C
JNEWCTBUTEIbHBIMU YHCIIAMMU.

N3mepenusi, npuOAKeHHsl, OUEHKH

Pasmepbl OOBEKTOB OKpYXKAIOIIETO0 MHpPA, JIUTEIBHOCTH MPOIECCOB B
OKPY’KarOIIEM MHUpE.

[TpuOinKkEHHOE 3HaYEHUE BETUUMHBI, TOUHOCTh MPUOIKEeHNs. OKpYTJICHHE
yucel. [ I[pukuaka u oneHka pe3yiabTaToB BEIYMCICHU M.

YpaBHeHMs U HEPABEHCTBA

YpaBHEHUS C OAHOM ITIEPEMEHHOU

JIunetHoe ypaBHeHUe. PenieHrne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. PellieHre ypaBHEHHWIA, CBOASIIUXCS K KBaJApPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pelieHuss ypaBHEHUW TPETbEU U YETBEPTOMN
CTEIICHEU Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHM. PeleHne TEKCTOBBIX 3ajad
areOpanvyeckuM METO/I0M.

CucreMbl ypaBHEHUN

VYpaBHeHuEe ¢ AByMs NEpEMEHHbIMU M ero rpaduk. Pemenue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHUM,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 alireOpadecKuM CIocoOOoM.

Hepasencta

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHne cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['paduueckass wHTEepnpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DOyHKUUHA

KBagparuunas Qyskuus, e€ rpadux m cBoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI NapaloJIbl, OCb CHMMETPUU Napa0oIbl.

YucsioBbIE MOCTIEI0BATEIBHOCTH

Onpenenenre U ciocoObl 3aaHKUs YUCIOBBIX MOCIIEI0BATEILHOCTEH

[loHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IOCIEAOBATEIBHOCTH
peKyppeHTHOH (opmysoit u popMyIiol N-ro  yjeHa.

ApudmeTrrueckas v reoOMeTpUUYECKas MPOrpeccuu

Apudmernueckass U reomerpudeckas nporpeccur. Popmyasl N-ro 4jieHa
apu(PpMETUIECKOIN M TeOMETPHUUECKOM MTPOTPECCUI, CYMMBI TIEPBBIX N YICHOB.

N3o00pakeHne 4ieHOB apu(METHUECKOW M TEeOMETPHYECKOM MPOTPEeCcCHid
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCHOHECHIUAIBHBIN POCT.
CoxHbIE NPOLICHTHI.



IINIAHUPYEMBIE HPEIMETHBIE PE3YJIbTATbBI OCBOEHUA
PABOYEM MMPOT'PAMMBI KYPCA (IIO TOJAM OBYUYEHMUS)

JlocTKeHHe MpeIMETHBIX pe3yiabTaToB oOydarommmuca ¢ PAC Ha stame
oOyuyeHUsI B OCHOBHOM IIKOJIE ONPEENIAECTCS UHANBUIYATbHBIMA OCOOCHHOCTSIMH,
CBS3aHHBIMM KakK C OCOOCHHOCTSMHU IIO3HABaTEJIbHON  JIE€ATEIBbHOCTH U
HEPaBHOMEPHOCTBIO PA3BUTHA INCUXHYECKHX (PYHKIUH, TaK MU COLHUAIBHBIM
ONBITOM  AYTUYHBIX IIKOJBbHHUKOB. [lo3TOMYy  JOCTH)KEHHE  IPEAMETHBIX
pE3yNbTATOB KOHKPETHBIM yYalllUMCS MOKET HE BCEI/Ia COBNAAATh C BPEMEHHBIMU
TPaHMULIAMH MPEIMETHBIX PE3YJIBTATOB, PACHIPENEIECHHBIX 110 ToAaM OOy4EHHS.

OcBoenne y4yeOHOTO Kypca «AnredOpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs JIOJDKHO OO€ECIEeYMBaTh JOCTHXKEHHE CIEAYIOMMX MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

7 kaacce

Yucia ¥ BbIYHCICHUSA

— BeImonHATh,  coyeTas  yCTHBIE W IIMCBMEHHBIE  IIPUEMBI,
apu(meTnyecKue 1eUCTBUS C pallMOHATIbHBIMH YHCIIAMHU.

— HaxomuTe  3Ha4eHMs  4YMCIIOBBIX  BBIPAXKCHUMN;  NPUMEHSATH
pa3zHooOpa3Hble CIOCOOBI ¥ MPUEMBI BEIYUCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHU,
coJieprKallux OObIKHOBEHHBIE U JECATUYHBIE JPOOH.

— [lepexoguTe OT oOAHOM (OpPMBI 3alMUMCH YHCET K JApyrou
(mpeoOpa3oBbIBaTh JIECATHUYHYIO JAPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOB).

— CpaBHHBATh M YIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCIA.

— OKpyrJsITh 4ncna.

— BBINONHATE NOPUKUAKY M OLIEGHKY pe3yjbTaTa BbIYHMCICHUH,
OLICHKY 3HAY€HUH YUCIIOBBIX BBIPAYKECHUM.

— BBINIONHATE ~ JEWCTBUS  CO  CTENEHAMM C  HAaTypaJbHBIMU
MIOKa3aTeJISIMH.

— [IpuMeHATh TNPU3HAKK JEJIMMOCTH, pa3JIO)KEHUE HAa MHOXHUTEIN
HATypaJbHbIX YUCEIL.

— Pemate  IpakTUKO-OPUEHTHPOBAHHBIE  3aJaud, CBA3AaHHBIE C
OTHOUIEHUWEM  BEJIIMYMH, MPONOPLUUOHAIBHOCTHIO  BEJIMYMH, IMPOLIEHTAMH;
WHTEPHPETUPOBATh PE3yJbTaThl pELIEHUs 3aJady C Y4YETOM OrpaHUYEHHU,
CBSI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs

— Hcnonb3oBaTth aireOpanyeckyt0o TEPMHUHOJOTUIO W CHUMBOJIUKY,
IPUMEHSTH €€ B MPOLIecCe OCBOEHUS yueOHOTO MaTepuarna.

— Haxomuth 3HaueHHss OYKBEHHBIX BBIPAKEHMH TMpU  3alaHHBIX
3HAYEHHUAX IEPEMEHHBIX.

— BoinonusaTe mnpeoOpa3oBaHUS 1IEJOTO BBIPAKEHHUS B MHOTOYJICH
MIPUBEJCHUEM TTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

— BBINTONHATS YMHOKEHHE OJJTHOYJIEHA HA MHOTOYJIEH U MHOIOYJIEHA Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.



— OcCylecTBIATh  Pa3IOKEHUE MHOTOYJIEHOB HA MHOMXKHUTEIU C
MOMOIIbIO BBIHECEHUS 32 CKOOKM OOIIETr0 MHOKUTENS, TPYNIUPOBKU CIAaracMbiX,
npuMeHeHus: (GOpMyJT COKPAIIEHHOTO YMHOKEHHUS.

— [IpumeHnsaTh Mpeodpa3oBaHUsi MHOTOWICHOB JIJIsl PEIICHUS Pa3InYHbIX
3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKHU.

— Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMH IOKa3aTEIsIMU
JUTsl IpeoOpa3oBaHus BEIPAKEHUI.

YpaBHeHNs U HEPABEHCTBA

— Pemare nuHeElHBIE ypaBHEHHsS C OJHOM INEPEMEHHOM, INPUMEHSS
IIPaBUJIa IEPEX0]Ia OT UCXOJHOTO YPABHEHMS K PABHOCUIBHOMY eMy. IIpoBepsrs,
ABJISIETCS JIX YUCIIO KOPHEM YPaBHEHUS.

— [IpumensTb rTpaduyecKkue METOABI TMPU PEIICHUU JIMHEHHBIX
YPaBHEHUM U UX CUCTEM.

— [lonbupate mnpumepbl mHap YHCEN, SBJSIOUIMXCA  PEIICHUEM
JIMHENHOTO YPAaBHEHHUS C IByMSI TE€PEMEHHBIMH.

— Crpouth B KOOPAMHATHOMN IJIOCKOCTH TpauK JIMHEHHOTO YpaBHEHUS
C JByMs INEpEMEHHBIMHU; MOJB3YSICh rpaUKOM, MPUBOJIUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

— Pemate cuctemMbl JBYX JMHEHHBIX YpPaBHEHM C  JByMs
NEPEMEHHBIMH, B TOM YUCJIE TpapUuuecKH.

— CocTaBisaTe U pemaTh JMHEWHOE YPABHEHUE WM CUCTEMY JIMHENHBIX
YPaBHEHUM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y IOJyYEHHBIM PE3yJbTar.

Koopaunarsl u rpagpuxku. PyHKuMu

— N3o0paxkath Ha KOOPJAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, WHTEPBAJIBI; 3alHCBhIBATh YHCIIOBBIC
IPOMEXYTKH Ha aJIreOpandeckoM si3bIKeE.

— OTMeyaTp B KOOPAMHATHOM IIOCKOCTM TOYKM II0 3aJaHHBIM
KOOpJIMHATaM; CTPOUTH rpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpaduk QyHKIIUN
y = /x/.

— OnucelBaTh C MOMOIIBI0 (QYHKIUN U3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, PACCTOSHHE, II€HA, KOJMYECTBO, CTOUMOCTD;
MIPOU3BOIUTEILHOCTD, BpeMsi, 00BEM  pabOTHI.

— Haxonuth 3HaueHne PyHKIMU IO 3HAUEHHIO €€ apryMeHTa.

— [lonumate rpaduyeckuil crnoco® TMpeACTaBICHUS W aHajIu3a
uH(popMaluu; U3BJIEKaTh W HWHTEPHPETUPOBATH HHPOpPMALMIO M3 TpadUKOB
peaNbHBIX IPOLIECCOB U 3aBUCUMOCTEM.

8 kuacc

Yuciia 1 BBIYUCTICHUS

— Hcnons30BaTh  HayalbHbIE  MPEACTABICHUS O  MHOXECTBE
JEHCTBUTENBbHBIX YMCEN JJI CPaBHEHUS, OKPYTJICHUS U BBIYUCICHUN; N300paxkaThb
JICVUCTBUTEJBHBIC YMCIIa TOUKAMH HAa KOOPJAUHATHOM MTPSMOM.

— [IpumensT nOHATHE AapU(METUUYECKOrO0 KBAJIPaTHOIO  KOPHS;
HaXOAWTh KBaJpaTHble KOPHH, HCIOJB3YS HPHU HEOOXOIMMOCTH KaJbKYJSITOD;



BBITIOJIHATh TMPE0Opa3OBaHMs BBIPAKEHUHN, COJEPKAIIUX KBaJpaTHBIE KOPHH,
HCTIOJIB3YSl CBOMCTBA KOPHEM.

— Wcnonb3oBarh 3amdcu OOJNBUIMX W MaJlbIX YHCET C TMOMOUIBIO
JECATUYHBIX Apo0eit u creneneit yucna 10.

AJsireOpandecKue BbIPaKeHUSA

— [IprMeEHATh MOHATHE CTENEHU C LEJNbIM IOKA3aTeJEM, BBIIOIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTEIICHH C LIETBIM MOKa3aTesIeM.

— BpIMONMHATE  TOXKIECTBEHHBIE MpeoOpa3oBaHUsl  palMOHAIBHBIX
BBIPQXEHUI Ha OCHOBE MPABUJI JCHCTBUI Ha/Jl MHOTOWIEHAMH U alre0pandecKuMu
JTPOOSIMHU.

- PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIH.

— [TpumensTs peoOpa3oBaHUs BBIPAXKEHUM JJISl PEIICHUS Pa3IUYHBIX
3a7a4 U3 MaTEMaTUKHU, CMEXKHBIX IPEAMETOB, U3 PEATLHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

— Pemate suHeEVHBIE, KBaApaTHbIE YpPAaBHEHUS M PALMOHAJIbHbBIC
YPaBHEHHUsI, CBOJAIIMECS K HUM, CHUCTEMBbl [JBYX YPaBHEHHM C JAByM:
[IEPEMEHHBIMH.

— [IpoBoauTh, NPOCTEHIINE HWCCIEAOBAaHHUS YPAaBHEHUHM U CHUCTEM
ypaBHEHUN, B TOM 4YHCIE C TMPUMEHEHHEM TrpadUUYecKux MpeICTaBICHUN
(ycTaHaBIMBaTh, UMEET JIU YPAaBHEHHE WM CUCTEMa ypaBHEHUH pEIICHUsS, €CIH
HUMEET, TO CKOJIbKO, U TIp.).

— IlepexoauTs OT cJIOBECHOM  (OpPMYITHUPOBKM 3amaud K €€
anredpanveckod MOJENIHU C TOMOIIBI0 COCTaBJICHUS YPAaBHEHHSI WA CUCTEMBI
YPaBHEHUM, WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM  3aJlaud
ITOJTYYEHHBIN PE3YJIbTAaT.

— [IpumMeHsTh CBOWMCTBAa YMCIOBBIX HEPABEHCTB ISl CpPAaBHEHHS,
OLICHKM; pellaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOM U UX CHUCTEMBI;
JaBaTh rpadUYECKyI0 WITIOCTPAIIMI0 MHOYKECTBA PEIICHUN HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKUUHA

— [lonumMaTe ¥ HCMONB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U SA3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); OMPENENsATh 3HA4YCHHE (PYHKIUU TIO
3HAUCHUIO apTYMEHTA; ONPEACNIATh CBOWCTBA (PYHKIIMU TIO0 €€ rpaduKy.

V- Ctpouth rpaguku 3MeMEHTapHbIX (DYHKIIMI; OMUCHIBATH CBOMCTBA
yucaoBol (yHKIMU MO €€ rpaduky.

9 kJacc

Yuciia 1 BBIYUCTICHUS

— - CpaBHUBaTh U yNOPSAOYMBATH PALMOHATIBHBIE U WPPALMOHAIBHBIC
quca.

— - BromonasaTe apudmernueckue JEUCTBHS € PAIMOHATBLHBIMHU
YHCJIAMH, COYETasl YCTHBICE M NMUCHMEHHBIE NMPUEMBI, BBITOIHATh BBIYMCIICHUS C
UppalMoOHaIbHBIMU YUCIAMHU.

— Haxonute 3HaueHUs CTENEHEN ¢ LEJBIMU MOKA3aTEeISIMA U KOPHEW;
BBIUHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUU.



— OKpyrasiTb  IEMCTBUTENbHBIE  YHCIA,  BBIIOJHATH  MPUKHUIKY
pe3ynbTaTa BEIYHUCIECHUM, OLIEHKY YUCIIOBBIX BBIPAKEHUN.

YpaBHeHUs U HEPABEHCTBA

— Pemate JsMHEWHBIE W KBaJApAaTHBIE YPABHEHUS, YPaBHEHUS,
CBOJIAIIUECS K HUM, ITPOCTEHIINE POOHO-PALlMOHAIIbHBIE YPaBHEHUS.

— Pemate cucremMbl ByX JIMHEHHBIX YpPaBHEHMH C  JIByMs
IIEPEMEHHBIMM M CHCTEMBI JIBYX YPAaBHEHHH, B KOTOPBIX OJHO YPaBHEHHE HE
SBJIAETCS JINHEWHBIM.

— Pemiats TekCTOBBIE 3aJjauu AIreOpaudecKUM CIOCOOOM € MOMOIIBIO
COCTABJICHHSI YPaBHEHUS WU CUCTEMBI IBYX YPABHEHUH C IBYMs IEPEMEHHBIMH.

— [IpoBomuTe mNpOCTEUIIME WCCICAOBAHUS YPABHEHHM W CHUCTEM
ypaBHEHUH, B TOM 4YHCIE€ C TNPUMEHEHHUEM TrpapuuecKuX MpeCTaBICHUNA
(ycTaHaBIMBaTh, UMEET JU YPAaBHEHHE WJIM CUCTEMa yPaBHEHUH pELICHUs, €CIH
UMEET, TO CKOJIbKO, U TIp.).

— Pemate nMHEHHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA;
n300paxkaTh peIIeHWE HEPABEHCTB Ha YKMCIOBOW MPSIMOM, 3allMChIBaTh PEIICHUE C
IIOMOILBIO CUMBOJIOB.

— Pemate crcTeMbl JMHEMHBIX HEPABEHCTB, CHUCTEMBlI HEPABEHCTB,
BKJIIOYAIOLIME KBAJpPaTHOE HEPABEHCTBO; H300pa)xaTb pEIICHWE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM IIPSIMOi, 3alIMCHIBATh PEIIEHUE C TIOMOIIBIO CHMBOJIOB.

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

DOYyHKIUU

— Pacno3naBate  (QyHKUMM ~ W3y4eHHBIX  BHUJOB.  lloka3biBath
CXEMaTHYECKH Pacroi0KeHHE HAa KOOPIUHATHOM IJIOCKOCTH TrpaduKoB (QyHKIMIMA
B3aBUCHMOCTH OT 3HAYEHHUI KOA(PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKLIUM.

— Crpouth U wu300paxkaTb CXEMaTUYECKH TrpaduKu KBaAPATUYHBIX
GyHKIIMA, OMUCHIBATH CBOMCTBA KBAIPATUYHBIX (QYHKIIUN MO UX TpaduKam.

— Pacno3naBaTh KBaJpaTUUHYIO (QYHKIMIO MO (opmyle, NMPUBOAUTH
IpUMEpPHI KBaIpaTUUHBIX (YHKIUN U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Apupmerndeckasi U reOMeTpPHUYECKasA MPOrPecCHu

— Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO IPOrpeccuu
IpU pas3HbIX Croco0ax 3aaHusl.

— BbINONMHATE BBIYHMCIEHUS C MCMONb30BaHUEM (OPMYJ N-ro 4ieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbl EPBBIX N YJICHOB.

— N300paxaTb ~ WiIE€HBl  MOCJIENOBATEILHOCTH  TOYKAaMU  Ha
KOOPJAWHATHOW TUIOCKOCTH.

— Pemate 3a1aun, CBA3aHHBIE C YUCIOBBIMH MOCJIEIOBATEILHOCTSIMH, B
TOM 4YHCIE 33Ja4ud U3 pPEATbHOW >XU3HU (C HCIOJIb30BAaHUEM KalbKYJSATOPA,
IU(POBBIX TEXHOJIOTUI).



PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KJIACCBI
HEJIM U3YYEHUA YYEBHOI'O KYPCA

«MareMaTuky y>Ke 3aTEM YYUTh HaJ0, YTO OHA YM B MOPSIAOK MIPUBOJIUTY, —
MKcajl BEJIMKUKA pycCkui ydeHbli Muxaun BacuibeBuu JlomoHocoB. 11 B 3TOM
COCTOMT OJIHa U3 JBYX Ieieil oO0yueHus TreoOMEeTpUM KaK COCTaBHOM 4YacTu
MaTeéMaTUKH B IIKOJE. ODTOM 1EIM COOTBETCTBYET JOKa3aTeJIbHAas JUHUS
npenoaaBanuss reomeTpu. Cremys mpeacTaBIeHHOW paboyeil mporpamme,
HayMHas C CEIpMOro Kjacca Ha ypOKax TI'€OMETpUU OOYYAIOIIMICS YUYUTCS
IIPOBOJAUTH JTOKA3aTEIbHBIE PACCYKJECHHS, CTPOUTD JIOTUYECKHE YMO3AKIIOUCHHUS,
JIOKa3bIBaTb MCTUHHBIC YTBEPKICHHUS W CTPOUTH KOHTPIPUMEPBHI K JIOKHBIM,
IIPOBOJAUTHL PACCYKACHUSA «OT IPOTHUBHOIO», OTIMYATh CBOMCTBA OT IPU3HAKOB,
bopMyaMpoBaTh OOpATHBIE YTBEPKIACHUS. YUEHHUK, OBJIAJEBIIMA HCKYCCTBOM
paccyxaarb, Oy/leT IPUMEHSATh €ro U B OKpyXkaromien xu3nu. Kak nucan reomerp
u neparor Urope ®enoposuu lllapeirun, «1oapMu, MIOHUMAOIIMMHU, YTO TaKOE
JI0Ka3aTeIbCTBO, TPYAHO M JaX€ HEBO3MOXXHO MaHUIyJupoBaTe». M B 3TOM
COCTOUT BA)XHOE BOCIIUTATEJIBHOE 3HAYEHHWE H3YyYECHUS I'€OMETPUM, IPUCYLIEe
MMEHHO OT€YECTBEHHON MAaTEMAaTUUECKOM IIKOJIE.

Bwmecre ¢ TeM aBTOpBI IPOrpamMMBI IIPEAOCTEPETAIOT YUUTENSA OT U3JIUIIHETO
dopMann3zmMa, OCOOEHHO B OTHOIIEHMH Hayal W OCHOBAHMHA TE€OMETPUHU.
@panny3ckuii marematuk JKaH J[p€IOHHE IO ATOMY MOBOAY BBICKA3aJCs TaK:
«YT0 Kacaercs AEIMKATHOW NpOoOJIeMbl BBEEHUS «aKCUOM», TO MHE KaXKETCA, UTO
Ha NEPBBIX NOpax HYXHO BOOOIIE HM30eratb MPOM3HOCUTH camMoO 3TO ciioBO. C
JIPYroM € CTOPOHBI, HE CIENyeT yNyCKaTb HU OJHOW BO3MOKHOCTH JaBaTh
IPUMEPBI JOTUYECKUX 3aKIIIOUEHHI, KOTOpbIE KyJa B OOJbLIEH Mepe, ueM ujaes
aKCUOM,  SBJISIOTCS  MCTUHHBIMA W €IWHCTBEHHBIMH  JIBUTATEISIMU
MaTEeMaTUYECKOTO MBILIJICHUS.

Bropo#i 1enbr0 H3ydeHUS TE€OMETpPUHU SBISAETCS HCIIOIb30BaHUE €€ Kak
MHCTPYMEHTA IIPU PEIIEHUH KaK MATEMATHUYECKUX, TAK U IMPAKTUYECKHUX 3aaady,
BCTPEYAOUIUXCS B peanbHOM >XM3HU. OKOHYMBIIMKA KypC T€OMETPUHM LIKOJIBHUK
JOJKEH OBbITh B COCTOSIHUM OIPENEIUTh T€OMETPUUYECKYI0 (Urypy, ommcartb
CJIOBaMH JAHHBIM 4EpTEX WIM PUCYHOK, HAWTH IUIOLIAJb 3E€MEJIBHOIO YYacTKa,
paccuuTaTh HEOOXOAMMYIO JJIMHY OINTOBOJIOKOHHOTO KaOenss win TpeOyembie
pa3Mepbl  rapaxa s aBTOMOOWJs.  OJTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIIUTEIIbHAS JIMHUS B U3YUYEHUU T€OMETPUU B LIKOJIE.

JlaHHas pakTUYecKasi TMHUSA SBJISICTCS HE MEHEE BaXXKHOW, 4YeM nepBas. Emé
[InaTon mpeanuceiBai, 4ToObl «rpaxkaane IIpekpacHoro ropoja HU B KOEM cilydae
HE OCTaBJISUIM T€OMETPUIO, BEJlb HEMAJIOBAXHO JlaXke OO0YHOE €€ MPUMEHEHUE — B
BOCHHOM JIEJIE [1a, BIIPOYEM, U BO BCEX HayKaX — JIJIS JIYYILIETO UX YCBOEHHUS: MbI BE/Ib
3HaeM, Kakas OECKOHEeuUHas pa3HHUIla CYIIECTBYET MEXKIY YEeIOBEKOM MPHUYACTHBIM
K T€OMETPUU M HENPUYACTHBIM». I 3TOr0 YUUTEN0 peKOMEHAYeTCsl Moa0upaTh
3a7a4M  MPAKTHYECKOTO XapakTepa sl PacCMaTpUBAEMBIX TEM, YUHTh JETEU
CTPOUTh MATEMATUYECKUE MOJICNIM PEAIbHBIX >KU3HEHHBIX CUTyalHUH, TPOBOAUTH
BBIYMCJICHUS M OLICHUBATH aJICKBAaTHOCTH ITIOJyYEHHOI'0 pe3yibTraTa. Kpaline BaxxHO
NOAYEPKUBATL CBA3M T'E€OMETPUH C JPYTMMH [pEeIMETaMH, MOTHUBHPOBATH



WCIIOJIB30BAaTh  OMpPENENICeHUs  TEeOMeTpUYecKux  Guryp W TIOHSTHUH,
JEMOHCTPUPOBATh MTPUMEHEHUE TOJIYYCHHBIX YMEHUHN B (M3UKE U TEXHUKE. DTH
CBsA3M Hambosee spko BHIHBI B Temax «Bekropsl», «Tpuronomerpuueckue
COOTHOIIIEHUsI», «MeTo koopauHaT» u «Teopema [ludaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TAHE

CornacHo yweOHOMY miaHy B 7-9 Kiaccax H3y4yaeTcsi y4deOHBIH Kypc
«I'eomeTpusD», KOTOPBIM BKJIIOYAET CICIYIOIINE OCHOBHBIE PA3JEIbl CONECPKAHMUS:
«['eomerpruueckue Gurypsl U ux CBOMCTBa», «l3MepeHHe reoMeTpudYecKux
BEIIMYMH», & TaKxke «/leKkapToBbl KOOpIHMHATBI HA IUIOCKOCTH», «BeKTOoph»,
«/IBmxenus mnockoct» u «lIpeobpazoBanus mogo0ous».

VY4eOHbI mMIaH MpeaycMaTpuBaeT HU3Y4YeHHE TeOMETpUH Ha 0a30BOM
YPOBHE, UCXOA U3 HE MeHee 68 yyeOHBIX YacoB B y4€OHOM rojy, BCETO 3a TpU
rojia o0yuenus — He meHee 204  49acos.

COILEPKXAHHUE YYEBHOI'O KYPCA (ITIO I'OJAM OBYYEHUA)

7 kiaacce

HavanbHble moOHATHS reoMeTpun. Toudka, mpsiMast, OTPE30K, JIyd. YTroia. Buasl
yrioB. BeprukanbHble YW CcMexHble yriael. buccekrpuca yrna. Jlomanas,
MHOI'OYroJIbHUK. [IapaiiesbHOCTh U NEPIEHANKYIIAPHOCTD IIPSAMBIX.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPUHU.
[IprMepbl CHMMETPHUH B OKPYKAIOIIEM  MHpE.

OCHOBHBIE MOCTPOECHUS C MOMOIIBK) LUPKYJIS W JIMHEMKH. TpEyroiabHUK.
Bricora, Menuana, OucceKkTpuca, X CBOMCTBA.

PaBHOOenpeHHBIE M  PaBHOCTOPOHHUN  TpeyroibHUKA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TpHU3HAKK pPaBHOOEAPEHHOro TpeyroibHuka. [IpuzHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBA W TMpU3HAKM MapauieapHbIX npsMbix. Cymma  yrios
TpEyroJbHUKA. BHEIIHUE yIiibl TpEyroJIbHUKA.

[IpssmMoyrosibHbIA  TpeyroabHUK. (CBOHCTBO MEIUAHbl MOPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUNIOTEHY3¢e. [Ipu3Haku paBeHCTBA IPSIMOYTOJIbHBIX
TpeyroiabHUKOB. [IpsiMmoyronbHbIi TpeyroabHuk ¢ yriioMm B 30 rpagycos.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopemMa O OOJbIIeM yriie U OOJIbIIEH CTOPOHE TPEyroJabHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

I'eomerpruueckoe wmecto ToOYek. buccexkrpuca yria ©  CEepeAUHHBIN
MEPIECHINKYJIAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUYEK.

OKpyXHOCTb M Kpyr, XOpJa W JAuameTp, HuX CBOMCTBA. B3aumHoe
PacCIIOIOKEHUE OKPYKHOCTH M mpsiMou. KacarenbHas u cexyiias K OKPYKHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 knace

UYeteipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBomcTBa. YacTHbie
cllydad MapajijiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBaapaT), UX NPU3HAKU U



cBoiictBa. Tpameuus, paBHOOOKas Tpaneuus, €€ CBONCTBa U IPU3HAKHU.
[IpssMOyTOJIbHAS Tpamneuus.

Meron yaoenust meauanbl. LleHTpanbHas cumMmerpus. Teopema Pareca u
TEOpEMa O POMOPUUOHATIBHBIX OTPE3Kax.

CpenHue TMHUY TPEYTroJIbHUKA U Tparnenny. LIeHTp Macc TpeyroibHUKa.

[Tomobue TtpeyroabHUKOB, Ko3(duiumeHT noaodus. IlpusHaku momoous
TpeyroJbHUKOB. [IpuMeHeHne noqo0ust mpy peleHny NpakTUYeCKUX 3a/1ay.

CpoiicTBa Tuiomaneii reomerpuueckux ¢uryp. DopMynbl Ui IUIOMAIH
TpeyrojbHHKa, TMapaierorpaMMa, pomba u Tpamnenuu. OTHOIICHHE IIIOMaaAeH
noTI0OHBIX (QUTyYp.

Brruncnenue rmmomanei TpeyroJJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu peuieHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO YIUIa IPSIMOYT'OJIBHOI'O TpPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHoMeTpuueckue (yHKIUU
yrioB B 30 rpaaycos, 45 rpaaycoB u 60 rpaxycos.

BrnucanHble M LEHTpaldbHBIE YIJIBL, YTOJd MEXAY KacaTeIbHONM W XOPIOH.
VYrael  Mexay XopgaMd M CEeKYIIMMH. BrucaHHble H  OINKCAHHBIC
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpykHocred. Kacanue
OKpy>kHOCTeH. OOI111e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

9 kJ1acc

Cunyc, xocuHyc, TaHreHc yriaoB ot 0 nmo 180 rpamycoB. OcHOBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOpMyJIbl NpUBEACHHUS.

Pemienne tpeyrosbHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHUeCKMX 3adad C UCIIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

ITpeobpazoBanme nompoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O INpPOU3BENEHUH OTPE3KOB XOpZL, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYIIMX, TEOPEMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, mmmHa (MOmyib)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO HAIMPABJIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpalMM HaJ BeKTopamu. PasnokeHue BekTopa IO JIBYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopaunaTel BekTopa. CKaaspHOE INPOU3BEINECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JIlekapTOBBI KOOPAUHATHI HA IUIOCKOCTU. Y PABHEHHUS MPSIMON U OKPYKHOCTH
B KOOpJMHATAX, MEPECECUCHUE OKPYKHOCTEH U MPpSIMbIX. MEeTOJl KOOPAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHbIE MHOTOYroJIbHUKUA. JlnmuHa oOkpyxHOCTH. ['pamycHas u
paguaHHas Mepa yriia, BBIYUCIEHUE JUIMH Iyr OKpyxX)Hocted. [lnmomans kpyra,
CEKTOpa, CETMEHTA.

JIBVKEHUsT TIJIOCKOCTH W BHYTPEHHHE CUMMETpUU (uryp (dJIeMEeHTapHBIC
npeactaienus). [lapannensueiii nepenoc. [ToBopor.



INJNIAHUPYEMBIE IIPE/JMETHBIE PE3YJBbBTATHBI OCBOEHUSA

PABOYEM IMPOT'PAMMBI KYPCA (IIO TOJAM OBYUYEHMUS)

JlocTikeHne npeAMETHBIX pe3ysibTaToB oOydatonumucsa ¢ PAC Ha srtame
OoOy4eHHs] B OCHOBHOM IIKOJIE OMpPEAesaeTCS WHIUBUYAIbHBIMA OCOOECHHOCTSIMH,
CBA3aHHBIMM KaK C OCOOCHHOCTSIMH II03HABaTEJIbHOW JESITENIbHOCTH U
HEPAaBHOMEPHOCTHIO PA3BUTUA TMCUXUYECKHX (PYHKIUH, TaKk MU COLUAIBHBIM
ONBITOM  AYTUYHBIX  IIKOJBHUKOB. [lo3TOMy  JOOCTMXKEHHE  MPEIMETHBIX
pE3yNbTATOB KOHKPETHBIM yYalllUMCS MOKET HE BCEI/Ia COBNAAATh C BPEMEHHBIMU
rpaHuIiaMu 00y4YeHUs], pacIpeIeICHHBIMH 10 TOAaM O0yUYeHHS.

OcBoenue yuyeOHOro kypca «l'eomeTpusi»» Ha YpOBHE OCHOBHOI'O OOLIEro
oOpa3oBaHMsl JOKHO OOECHeYnBaTh JOCTHKEHHE CICAYIOUIMX MPEAMETHBIX
00pa30BaTENbHBIX PE3yIbTATOB:

7 kJacc

— Pacnio3HaBaTh H3y4eHHbIE TI'€OMETPUUECKHE (UTYDPBI, ONPEAETATh
UX B3aUMHOE PACIOJIOKEHHE, U300pakaTh Fr€OMETPUUECKHE (UTYPBI; BBITOJIHATH
YepTeKU MO YCIOBUIO 3a1ayd. V3MepsTh JMHEHHBIE U YIVIOBBIC BEIUYHHBI.
PemaTe 3a/1a4n Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYHUH  YTJIOB.

— Jlenath rpyOy10 OLICHKY JTUHEHHBIX U YIJIOBBIX BEJIMUMH MIPEIMETOB B
peaslbHOM KU3HHU, pPa3MEpoOB NPUPOIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3TUX
OOBEKTOB 1O MOPSAKY BEJINYUHBIL.

— CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

— [Tonb3oBaThcA pU3HaKaMu paBeHCTBa TPEYrOJIbHUKOB,
UCIIOJI30BaTh MPU3HAKA U CBOWCTBA PABHOOEAPEHHBIX TPEYrOJbHUKOB IPHU
pElIeHUH 3a4au.

— [IpoBOoUTh  JIOTMYECKHE  PACCYKIEHHUA C  HCIOJIb30BAaHUEM
TF€OMETPUUYECKUX TEOPEM.

— [Tonb3oBaThCA IIPU3HAaKaMH1 paBeHCTBa NPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB,  CBOWCTBOM  MEAMWaHbl, IPOBEAEHHOM K  THUIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIIEHUN T€OMETPUYECKUX 3aad.

— Onpenenars NapayIebHOCTD NPSIMBIX C OMOILIBIO YIJIOB, KOTOPHIE
oOpa3yeT ¢ HUMHU cekyasd. OnpenensT NapajuieIbHOCTh MPSIMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJHOM IMPSAMOU 10 TOYEK APYTrOM IPSAMOM.

— Pemrars 3aaun Ha KieTyaroi Oymare.

— [IpoBOANUTH BBIYUCIECHHS M HAXOAUTh YMCIOBbIE W OyKBEHHbIE
3HAUEHHUA YTIJOB B N€OMETPUYECKUX 3a/adyax C HMCIOJIb30BAHUEM CYMMBbI YTJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEepPeceYeHn! ABYX MapajUIeNIbHbIX MPSAMBIX ceKylleil. Pemate npakTudeckue
3aJlayu Ha HaXOXKJICHHUE YIJIOB.

— Brnagerp TNOHSATHEM T€OMETPUYECKOTO MeCTa TOYeK. YMETh
OTpeNeNsATh OUCCEKTPUCY yIia U CEPEeIMHHBIM MEPHEeHIUKYISIP K OTPE3Ky Kak
reOMETPUUYECKHE MECTA TOUYEK.

— @opMyIMpOBaTh OIPEACICHUS OKPYKHOCTH W Kpyra, XOpIbl U
JMaMeTpa OKpPYXKHOCTH, IOJIb30BaThCA HMX CBOMCTBAMH. YMETh NPUMEHSTH 3TH
CBOWCTBA MPU PEIICHUHA  3a7ad.



— Brnaners moHATHEM ONKMCAaHHOM OKOJIO TPEYIOJBHHMKA OKPYKHOCTH,
yMeTh HaxoauTh €€ 1eHTp. llomp3oBaThCsi (pakTamMu O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYIOJBbHHUKA NEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OHOW TOYKE.

— Biagers DOHATHEM KacaTelIbHOW K OKPYKHOCTH, IIOJIb30BaTHCS
TEOPEMON O MEPIEHAUKYISIPHOCTA KacaTeJIbHOM M pajauyca, NPOBEAEHHOIO K
TOYKE KACAHMSI.

— Ilonp30BaTbCd NPOCTEUIIMMU TIE€OMETPUYECKMMHU HEPABEHCTBAMM,
IIOHUMATh HX MPAKTUYECKUN CMBICIL.

- IIpoBOOUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOCHUS C IOMOIIBIO
LHUAPKYJIS W JINHEHKH.

8 kiacc

— Pacnio3HaBaTh OCHOBHBIE BUJbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

— [IpuMeHATh CBOWCTBA TOYKM TMEPECEUYCHHsS] MEIMAH TPEYroJbHUKA
(ueHTpa Macc) B pelIeHUH  3ajau.

— Brnanets mnoHsTHEM CpeaHEW IWMHUU TPEYTrOJbHUKA W Tpalleluu,
MPUMEHSATh WX CBOMCTBA MPU PEIICHUH TeoMeTpuueckux 3aaad. llonb3oBaThes
TeopeMoit dajneca U TEOpeMO O MPONOPLHUOHATIBHBIX OTPE3KAX, MPUMEHATh UX
JUISL peLIEHUs] TPAKTUYECKUX 3a/ad.

— [IpuMeHATh TpU3HAKA TMOAOOWS TPEYrONHbHUKOB B  PEIICHUU
T€OMETPUYECKHUX 3a/ad.

— [Tonb3oBaThesa Teopemoit [Iudaropa 1ist pemieHns reoMeTpuuecKuX 1
npakTuyeckux 3agad. CTpOUTh MaTEMaTUYECKYyH0 MOJEIb B MPAKTHUYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENNaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

— Brnanets moHATHSIMU CHHYCAa, KOCHMHYCa W TaHTE€HCA OCTPOro yria
MPSIMOYTOJILHOTO TPeyroibHUKa. [10b30BaThCsl STUMU MOHSITHIMU JIJIST PEIICHUS
MPAKTUYECKUX 3a]1a4.

— Boraucnsate (pa3nuyHbIME CIIOCOOAMH) TUIOMIAL TPEYTrOJbHUKA U
TUIOMIAN MHOTOYTOJIBHBIX QUTYP (TIOJIB3YSCh, T/I€ HEOOXOUMO, KAIbKYISITOPOM).
[TpuMeHsTh Moy4YeHHbIE YMEHUS B MPAKTUUECKHUX 3a/1auax.

— Brnagets MOHATHMSMH ~ BOMCAHHOTO W IEHTPAJIBHOTO  YIJIa,
UCITI0JIb30BaTh TEOPEMBI O BIUCAHHBIX yriax, yriaxX MeXIy XOopJAaMu (CEKYIIHMH)
U yIJie MEeX]ly KacaTeIbHON U XOpI0il MpU PEIIeHNH T€OMETPUUYECKHX 3a]1ay.

— Bnagerp TOHATHEM ONMHCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH
CBOICTBA OMUCAHHOTO YETHIPEXYTOJIbHUKA IPU PELICHUU  3a/1ad.

— [IpuMeHATh TIOJNlyYCHHBIC 3HAHWS Ha TPAKTUKE — CTPOMTH
MaTeMaTUYeCKHe MOJENM I 3aJad peajlbHOM JKU3HU U  IPOBOJUTH
COOTBETCTBYIOLIME BBIYMCICHUS C MPUMEHEHHEM MOJO00US W TPUTOHOMETPHUH
(OMB3YSACh, T/I€ HEOOXOIUMO, KATBKYJIITOPOM).

9 kiacce
— 3HaTI> TpI/IFOHOMeTpI/I‘IeCKI/Ie (I)YHKLII/II/I OCTpBIX erIOB, HaxXoOJIUTh C UX
IIOMOIIIBIO paanqHHe DJICMCHTHI HpHMoerHBHOFO TpeyFOJ'II)HI/IKa («pemeHHe



MPSIMOYTOJIHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO0 KaTbKYJIATOPA) AJIUHbI
Y YTJIbI JUTsl HETAOJTUYHBIX 3HAYEHUH.

— [Tonb3oBaThCA dbopmynamu IPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM JUISI HAXOXKJCHHUS COOTHOIICHUM MEeXIy
TPUTOHOMETPUUECKUMHU BEJIMYHMHAMHU.

— Hcnonb3oBaTh TEOpeMbl CHHYCOB M KOCHUHYCOB JJII HaXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTrOJIbHUKA («PEUIEHUE TPEYrOJbHUKOBY), MPUMEHSThH
UX [PU PEIICHUH T€OMETPUUECKUX  3a7ad.

— Bragers moHATHAMH NpeoOpa3oBaHUsl MOAOOUS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU MOAOOMS MMPOU3BOIBHBIX
buryp, yMmMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIIbI y TMOAOOHBIX (GUTYP.
[IpumeHsaTh CBOMCTBA TOMOOWS B MPAKTHUYECKUX 3a7adax. YMETh NPUBOIUTH
IPUMEPHI TOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

— Ilonb30BaTbcsd TeOpeMaMU O NPOU3BEACHUM OTPE3KOB XOpA, O
IIPOU3BEICHUN OTPE3KOB CEKYLIUX, 0 KBaJapaTe KacaTeIbHOM.

— [Tonp30BaThCAd BEKTOpaMH, IOHUMATh HX TEOMETPUYECKUN U
bu3MYeCcKuil CMBICT, IPUMEHSATh UX B PEIICHUH T€OMETPUUYECKUX U (DUIUUECKUX
3amad. [IpumeHATh CKasIpHOE MPOW3BEICHUE BEKTOPOB IS HAXOXKICHUS JJIUH U
VTJIOB.

— [Tonp30BaThCA METOJIOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTH €r0 B
PELICHUH FT€OMETPUUECKUX U MPAKTUYECKUX  3a]ad.

— Brnanerh  MOHATHUSAMH ~ TPABWIBHOTO MHOTOYTOJIBHHKA, JJIMHBI
OKPY>KHOCTH, JJIMHBI JyTM OKPY>KHOCTU M paJUMaHHOM Mephl yIjia, YMETh
BBIYUCIISATh IJIONIAAb Kpyra u ero vacted. [IpuMeHsITh moJiydeHHbIE YMEHUS B
MPaKTUYECKUX 3a]avax.

— Haxonuth ocu (MM LEHTPHI) CUMMETPUU (QUTYp, THPUMEHATH
JBH>KEHUS TIJIOCKOCTHU B MPOCTEUILINX CIyYasX.

— [IpyMeHsATh TONY4YEHHbIE 3HAHUA HAa TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJEIM JUIsl 3aJa4 peaJbHOM KU3HU U  MPOBOJUTH
COOTBETCTBYIOIIME BbIUMCICHUSI C TPUMEHEHUEM TOI00MSI U TPUTOHOMETPUUYECKUX
byHKIMA (TTOJIB3YSICh, IJIe HE0OOX0IUMO, KaJTbKYJISTOPOM).



