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OO0masi xapakTepucTUKa y4eOHOro npeamera «MaremaTuka»

VY4eOubiii mpenMer «MaTemaTHka» BXOJUT B MpPEIMETHYIO 00JIacTh
«MaremaTuka u nHpopmaTikay. OH cIocOOCTBYET PA3BUTUIO BHIYUCIUTEIBHON
KyJbTYPBl U JIOTHYECKOTO MBIIIJICHHS, (POPMUPOBAHUIO YMEHHS TOJIB30BATHCS



QITOpPUTMaMHU, a TaKkKe IPUOOPETEHUIO TPAKTUUYECKUX HABBIKOB, HEOOXOJUMBIX
B MOBCeAHEBHOW >xu3HU yyamnuxcs ¢ 3I[IP. Y4eOHbplii mpenmeT pa3BHBaeT
MBIIIIJICHUE, IPOCTPAHCTBEHHOE BOOOpaKeHUeE, (YHKIIMOHATIBHYO
IPAMOTHOCTb, yMEHHUS BOCIPMHHMATh MW KPHUTHYECKM aHAJIU3UPOBATh
nH(pOPMAILIKIO, TPEJICTABICHHYIO B Pa3IMYHBIX opMax.

OOyuenne MaTeMaTHKe JaET BO3MOXXHOCTh pa3BuBath y yuammxcs ¢ 3[1P
TOYHYIO, PAllMOHANBHYIO U MHPOPMATUBHYIO peyb, YMEHUE OTOUpaTh Hanubosee
MOJIXOJAIINE S3BIKOBBIE, CHMBOJHYECKHE, Tpaduyueckue CpeacTBa s
BBIPAXEHUSI CY)KJICHUW U HATJIATHOTO UX ITPEICTABIICHHUS.

HeoOxoauMbiM  KOMIIOHEHTOM OOIIEW KYyJbTypbl B COBPEMEHHOM
TOJIKOBAaHUU  SIBJIsieTCS  oOllee 3HAKOMCTBO C  METOJAMU  I1O3HAHUS
JNEUCTBUTEIILHOCTH, IPEICTABICHUE O MPEIMETE U METOAAX MAaTeMaTUKH, UX
OTJIMYUNA OT METOJIOB JPYTMX €CTECTBEHHBIX M T'yMaHUTapHbIX HaykK, 00
OCOOCHHOCTSIX ~MPUMEHEHHUS MaTEeMaTHKU Il PpEUIeHHs] Hay4HbIX U
NPUKIIAIHBIX 3a7a4d. TakuM oOpa3oM, MaTeMaThuyeckoe 0Opa30BaHUE BHOCUT
CBOM BKJIaJ B (hOpMUpOBaHKE OOLIEH KyJIbTYphl YEJIOBEKA.

N3yyeHne  MareMaTUKH  TaKXKe  CIOCOOCTBYET  3CTETUUYECKOMY
BOCIIMTAHUIO YEJIOBEKA, IMOHUMAHUIO KPACOThl M M3SIIECTBA MATEMAaTHYECKUX
pPacCyXJIEHUW, BOCHOPHUITHIO TE€OMETPUYECKUX (OpM, YCBOEHHUIO HUJIEU
CUMMETPHH.

[Iporpamma oTpaxaer coaepxaHue oOydeHus: nmpeamery «MaTemaTukar
C ydyeToM oOcOObIX oOpa3oBaTenabHBIX MOTpeOHOcTel yuamuxcs ¢ 3IIP.
OBnanenue y4eOHbIM IPEAMETOM «Maremartukay MIPEACTABIIET
ONPENEIICHHYI0 CJIOXKHOCTh Mg ywamuxca ¢ 3IIP. ¥V ywammxcs c 3IIP
Haubosiee BbIpaXKEHbl OTCTAaBAaHUS B PA3BUTHUU CIIOBECHO-JIOTHYECKUX (HOopM
MBILUICHUS, T[03TOMY aOCTpakTHbIE UM  OTBJICYCHHBIE KATETOPUU UM
TPYAHOJLOCTYNHBI. B ToXe BpeMs mpu cnernuaibHOM o0yueHuu oOydaromuecs
MOTYT BBIIOJHATH 3aJaHUs MO anroputMy. OHU BOCHPUUMYHMBBEI K IOMOIIH,
MOTYT BBINOJHUTH NEPEHOC Ha aHAJOTMYHOE 3aJaHhe YCBOEHHOIrO crocoda
pemieHns. CHMKEHUE PAa3BUTHS MBICIUTEIBHBIX OINEpaldid M 3aMEIJIEHHOE
CTAaHOBJICHUE  JIOTUYECKUX  JICMCTBUM  NPUBOASAT K  HEAOCTATOYHOM
OCMBICJIEHHOCTH COBEPIIAEMbIX YUEOHBIX NEUCTBUI. Y y4alIuxcs 3aTpyIHEHBI
CUYETHBIE BBIYMCIICHHUS, NTPOM3BOJMMBIE B yME. B NHCHhMEHHBIX BBIYHUCICHUSX
OHM MOTYT TMpPOMYyCKaTh OJIMH W3 MPOMEXKYTOUYHBIX ImaroB. IIpu pabote c
YUCJIOBBIMU BBIPAKCHUSMH, BBIYMCICHUEM HUX 3HAYCHHS] MOTYT HE YIAEP>KUBATh
npaBWiIbHBIA  mOpsimok  nedctBuil. [lpm  ynpomenun, mnpeoOpa3oBaHUU
BbIpakeHH yvanuecs ¢ 3IIP He MOryT camMoOCTOSATENBHO NPUHATH PELIEHUE O
ITOCJIEAOBATEILHOCTY  BBIIIOJIHEHUS JEUCTBUM. KOHKPETHOCTH MBILIICHUS
OCJIOKHSIET YCBOEHHUs HaBbIKa DEIICHUS YPABHEHUM, HEPABEHCTB, CHCTEMBI
ypaBHeHU. M ManonocTymHo coBepiieHne 00paTUMBbIX Omepariuii.



Huzkuil ypoBeHb pa3BUTUS JIOTMUECKHMX OIEpaluii, HeZoCTaTOYHas
00OOILIEHHOCTh MBILUICHUS 3aTPYAHAIOT HU3yyeHHE TeMbl «DyHKIUN»: MpH
onpeaeneHu (yHKIMOHAIBHOM 3aBUCUMOCTH, NPU OMNMCAHUU TpapuuecKon
CUTyalluu, UCHOJb3ysl I'€OMETPUUYECKUM, anreOpandeckuil, (pyHKIMOHAIbHBIN
s3Ik, Hepenko ydaiuecss He BUAST pa3HUIIBI MEXKIY 00JacTbiO OMPEIeICHUs
(GYHKIIMHM 1 00JaCTHIO 3HAYCHHIA.

Pemenne 3amad CONpsbKEHO € TPYAHOCTAMU O(OPMIICHUS KpaTKOM
3alycy, MPOBEACHUS aHaldn3a YCJIOBHUS 3a/layM, BBIACICHUS CYLIECTBEHHOTO.
Oo6yuaromuecs ¢ 3IIP 3arpyansitoTcst caenaTh YMO3aKIIOUYEHHE OT OOIEero K
YaCTHOMY, HEPEIKO BBHIOMPAIOT HEpaIMOHAIBHBIE CIOCOOBI PElIeHHs, WHOTIa
OTPAaHUYHUBAIOTCS MAHUMYJISLUSAMU C YUCIAMHU.

[Ipu wu3yuyeHuM reomeTpuyeckoro marepuana ooOyuvaromuecs c¢ 3IIP
CTAJIKUBAIOTCS C TPYAHOCTBbIO JI€JaTh JIOTUYECKUE BBIBOJbI, CTPOUTH
HocJe0BaTeNbHbIEe paccyXkaAeHus. HemnpouHble 3HaHUS OCHOBHBIX TEOpPEM
reOMETPUM MPUBOAUT K OIIMOKaM B PELICHUM TE€OMETPUYECKUX 3ajad.
OOyyaromuecs MOTYT MOJAMEHUTh (OpMyidy, HENPaBWIBHO HPUMEHUTH
teopeMy. K ceppe3HbIM ommMOKaM B pElICHUU 3aAad MPUBOAST HEIOCTATOYHO
pa3BUTHIC POCTPAHCTBEHHBIC MPEACTABICHUA. VIM CITOKHO BBHIMIOJIHUTH YEPTEK
K YCJIOBHIO, B MMUCHMEHHBIX pabOTax OHM HE MOTYT IPHUBECTH OOBSCHEHUE K
YEepTEKY.

ToyHOCTh 3amOMUHAHUS W BOCHPOM3BEIACHHUS Y4eOHOTO Marepuana
CHIDKCHBI TIO TPUYMHE CJIa00CTH MHECTHYECKOW NIeATEIbHOCTH, CYKEHUS
oO0beMa mnamsaTu. Yyammmces ¢ 3I[IP TtpebGyercs Oonblmie BpeMeHH Ha
3aKpeIyieHue  Marepuaia,  akTyajdu3aluuss 3HaHuW 10 Oomope  Ipu
BOCIIPOU3BEICHUH.

Jis  mpeonosieHuss TPYAHOCTEH B M3YYEHUM YYEOHOro mpenMera
«MareMaTtrka» HeoOXxoaWMa ajanrtanus o0beMa M XapakTepa Y4eOHOIo
MaTepuaga K MO3HaBaTeNIbHBIM BO3MOXXHOCTSAM yuamuxcs ¢ 3IIP. Cnegyer
y4eOHBId MaTepuall MPENOJHOCUTh HEOOJBIIMMH MOPLUIMH, YCIOXKHSS €ro
MOCTENEHHO, M3BICKMBATh CIIOCOOBI alanTallii TPYAHBIX 33JaHUi, HEKOTOPHIE
TEMBI JlaBaTh KaK O3HAKOMHUTEIBHBIC, WCKIIOYATh OTICIbHBIC TpPYIHBIC
JI0Ka3aTeNbCTBA; TEOPETUYECKH Marephal pPEeKOMEHAyeTcss U3ydaTb B
IpoIecce MPAKTHUECKON AESITeNbHOCTH MO pemieHuto 3anad. OpraHudeckoe
€IMHCTBO TMPAKTHYECKONW W YMCTBEHHOH AESITENHFHOCTH yYalllUXCS Ha YpOKax
MaTEeMaTHKHU CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIIBHOMY YCBOCHHUIO 0a3MCHBIX
MaTeMaTU4YEeCKUX 3HAHUN U YMEHUMU.

Henu u 3a1a4n u3yyeHust yaeOHoro npeamera «MareMmaTuka»

[TpuopuretHpiMu  1eNsIMA ~ 00ydYeHHMsI MaTeMmaTthke B 5-9 Kkiaccax
SBIISIIOTCS:

e GOpMUPOBAHHE LIEHTPAIBbHBIX MaTEMaTHYECKUX MOHATHH  (YHUCIIO,
BEJIMYMHA, TeoMeTpuyeckas (urypa, rnepeMeHHasi, BEPOSITHOCTb, (DYHKIIHS),



0o0ecneunBaloIUX NPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh MaTeMAaTHYECKOTO
oOpazoBanus yvamuxcs ¢ 311P;

e nmoBeicHUE Yywamuxcsa ¢ 3I[IP Ha pgoctymHOM i1 HHMX YpOBHE K
OCO3HAHUIO B3aUMOCBSI3M MAaTEMaTUKH M OKPY>KAKOLIEr0 MHUpa, MOHUMAHHE
MaTE€MAaTHUKHU KaK 4acTu oOLIEeH KyIbTyphl YEIOBEUECTBA;

e Pa3BUTHE MHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN ydaliuxcs C
3I1P, mo3HaBaTebHON aKTUBHOCTH, UCCIIEOBATENBCKUX YMEHUMN, KPUTUYHOCTH
MBILUIEHUS, MHTEpECA K U3YUYEHHUIO MAaTEMATHKH;

e popMupoBaHre (YHKIIMOHATBHOW MAaTeMaTHYECKOW TIPaMOTHOCTH:
YMEHHUS PACIO3HABaTh MPOSBICHUA MAaTEMaTUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEHN B PEAJIbHBIX KU3HEHHBIX CUTYALUAX U IIPU U3YUYECHUU JAPYIUX
y4eOHBIX TPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
(GopMynIupoBaTh MX Ha S3bIKE MaTE€MaTHUKW M CO3/1aBaTh MAaTEMaTHYECKHUE
MOJICJIM, IPUMEHATh OCBOCHHBIM MAaTEMaTUYECKUM ammapar [ peLIeHUs
IPAKTUKO-OPUEHTUPOBAHHBIX  3aJla4, HHTEPIPETHUPOBATb U  OLICHUBATh
IIOJIyYEHHBIE PE3YJIIbTATHI.

JlocTrxeHHne 3TUX Lenel 00eceYynBaeTCsl pEIICHUEM CIIETYIOIINX 3a1au:

dbopmupoBath y yuamuxcsi ¢ 3I[IP HaBblkM y4eOHO-IIO3HABATEIIHHOU
NEeSATEIbHOCTH: ITUIAHUPOBAHHWE palbOThl, TMOUCK pPALMOHANBHBIX TMYyTEW ee
BBIITOJTHEH WS, OCYIIECTBIEHNS CAMOKOHTPOJIS;

CIOCOOCTBOBAaTh  WMHTEJUIEKTyaJIbHOMY  Pa3BUTHIO,  (OPMHPOBATH
KauyecTBa, HEOOXOIUMbIE YEJIOBEKY JUJISl MOJHOLIEHHOW >KU3HU B COBPEMEHHOM
oOllecTBe, CBONCTBEHHbIE MAaTEMaTUYECKON JESITENIbHOCTU: SICHOCTH U
TOYHOCTHM  MBICIM,  MHTYULMM, IPOCTPAHCTBEHHBIX  IPEICTABIICHUM,
CIIOCOOHOCTH K MPEOJI0JIEHUIO TPYJHOCTEH;

dopMUpOBaTh  KJIIOYEBBIE KOMIETEHLMHM YYallUXCi B  paMKax
npenMeTHor obnactu «Marematuka U HTHGOPMATHUKAY;

pa3BUBaTh NOHATUIHOE MbIIEHU yyammxcs ¢ 311P;

OCYILECTBIIATh KOPPEKLHIO I03HABATENIBHBIX IPOLIECCOB YYaLIUXCSA C
311P, HeoOXOAMMBIX IJIi OCBOEHHS MPOrpPaMMHOr0 Marepuaia mo y4eOHOMY
peAMETY;

npeaycMaTpuBaTh  BO3MOXKHOCTh ~ KOMIIEHCAlMM  00Opa30oBaTEIbHBIX
ne(UUUTOB B OCBOCHUU MPEAIIECTBYIOIIET0 MNPOrpaMMHOTO MaTepuaia y
yuamuxcs ¢ 31IP u HeqoCTaTKOB B MX MaTEMATHUYECKOM Pa3BUTHUU;

chOopMHpPOBATh YCTOMYMBBIA HHTEPEC YUAIIUXCS K MPEIMETY;

BBISIBJISATH U Pa3BUBATh MaTEMATUYECKUE U TBOPUECKHE CIIOCOOHOCTH.

OCHOBHBIE JIMHUM COJEpKaHMS Kypca MareMaTuku B 5-9 kiaccax:
«Unucna w  BblUMCICHUs», «Anredbpay («Anredpandeckue BBIPAKCHHS,
«YpaBHEHMS U HEPABEHCTBA»), «DyHkum», «I'eomerpus» («I'eomeTpuueckue
burypsl u U©X CcBOHCTBa», «VI3MepeHHE TE€OMETPUUYECKUX BEIUUYHHY),
«BeposATHOCTh M CTAaTUCTHKa». J[aHHBIE JUHHUHA Pa3BUBAIOTCA MAPAIIIENBHO,



Ka)KJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHUMO OJHA
OT JpYro, a B TECHOM KOHTAaKTe€ M B3aumojneunctBuu. Kpome storo, mux
0OBEUHSET JIOTHUECKasi COCTABIISAIONIAs], TPAIUIIUOHHO MPUCYIAas MaTEMaTHKe
Y TPOHM3BIBAIONIAS BCE MATEMATHYECKHE KYpPChl M COIEPKATEJIbHBIE JIMHUM.
ChopmynupoBanHoe B DepepaibHOM TOCyJapCTBEHHOM 00pa30BaTEIbHOM
CTaHapTe OCHOBHOIO 00IIero o0pa3oBaHusi TpeOOBaHNE «YMETh ONEPHUPOBATH
MOHATUSIMU: OMNpEJEICHUE, AaKCUOMa, TEOpEMa, JI0Ka3aTelIbCTBO; YMEHHE
pacro3HaBaTh UCTUHHBIE W JIOKHBIE BBICKA3bIBAHUS, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUSI M OTPHUIIAHUS BBICKA3bIBAHUII
OTHOCUTCSL KO BCeM KypcaMm, a (OpMHUpPOBAHME JIOTUUECKUX YMEHHM
pacmpenenserca Mo BCeM rojaM OOy4YeHUs Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs.

Conepxanue oOpa3oBaHu, COOTBETCTBYIOIIEE IPEAMETHBIM
pe3yibTaTaM OCBOEHHUs paldodeil MporpaMmbl, paclpefe€éHHbIM 0 ToJam
oOy4eHHs, CTPYKTypPHUPOBAHO TakMM O0Opa3oM, 4TOObI KO BCEM OCHOBHBIM,
NPUHIIMIHAIBHBIM  BOTIpOcaM  oOydJarolnuecss oOpalainuch HEOJIHOKPATHO,
9TOOBI ~ OBNAJCHUE  MATEeMaTHUYECKUMHU  TOHATHSIMH U HaBBIKAMHU
OCYLIECTBISJIOCHh  MOCJEAOBATENIbHO M MOCTYNATEIbHO, € COOJIIOICHHEM
MIPUHIINAIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
MaTeMaTU4YeCcKuX mnpencrapieHuit yqammxes ¢ 311P, pacmmpsis u yrioyossis e€,
00pa3ysi TpOUHbIE MHOXKE€CTBEHHbIE CBsi3U. OOIIME IeIr U3y4YeHHUs Y4eOHOro
npeaMera «MatemaTukay TpeAcTaBieHbl B paboyell mporpaMme OCHOBHOTO
00111ero 00pa3oBaHusI.

Oco0enHocTu oT0Opa W ajanTaluM y4e0HOr0 MaTepuasia 1o
MaTeMaTHKe

OOyuenue yueOHOMY mpeameTy «MaTemaTuka» CTpPOUTCS Ha CO3JaHUU
ONTHUMAJIBHBIX  YCIOBUWA 11 yCBOGHHWS  MPOTPAMMHOTO  Marepuaia
oOyuatomumucst ¢ 3IIP. bonbmioe BHHMaHue yaenserca OTOOpYy y4eOHOro
MaTepuaia B COOTBETCTBHU C MPHUHIIMIIOM JOCTYMHOCTH TPH COXPaHEHUHU
00111er0 6a30BOr0 YpOBHS, KOTOPBIM JOJKEH MO COAEPKAHUIO U 00beMy OBITh
aJIanTUpoBaHHBIM s ydamuxcst ¢ 3[IP B cooTBeTcTBMM € WX 0OCOOBIMHU
oOpazoBaTenbHbIMU  MOTpeOHOCTAMHU.  CiienyeT  OOJerYuTh  OBJIAJICHUE
Matepuaiiom ooyuarorumucs ¢ 3I1P mocpencTBom ero neTaibHOTO 0ObSICHEHUS
C CHCTEMAaTHYECKHM ITOBTOPOM, MHOTOKPATHOW TPEHHUPOBKH B TNPUMCHCHHH
3HAHUU, UCTIOJIB3YS MPUEMBI aKTyaIn3aliu (BU3yaldbHas ONopa, MaMsTKa).

[IporpaMMa mpemycmMaTpuBaeT BHECEHHE HEKOTOPBIX HW3MEHEHUIl:
yMEHbIIIEHHE 00bEeMa TEOPETUUYECKUX CBEJCHHM, BHIHECEHHWE OTACIBHBIX TEM
WIM TENbIX pa3liejoB B MaTepHasibl i OO030pPHOTO, O3HAKOMHUTEIHHOIO
W3YYCHHUS.

N3menenus nporpammsl B 5—9 kinaccax



Mamemamuka 6 5 u 6 knaccax

B 03HaKOMHUTENBHOM IJIaHE PEKOMEHAYETCSI U3y4aTh CIEAYIOLINE TEMBI:
«Pumckas nHymepanus», «PaBubie ¢urypoi», « {ununap, konyc, mapy, «Kyo»,
«IIpsmoyronpHbIl  mapawienenunen», «llepemenienne 1Mo KOOPIWHATHOM
npsaMoi», «Moaynp yucna»y, «UucinoBble NOpoMexyTKn»; «Macmrtad»
(u3yuaetcs B kypce «['eorpadus»); «M300paxenne reomeTpudeckux Guryp Ha
HEJIMHOBAaHHOW OyMare ¢ HCIOJIb30BAHMEM IUPKYJs, JUHEWKHU, YTOJIbHUKA,
TpaHcnopTupa», «JlnnHa okpyxHoCTW», «llmomans kpyra», «IlapamnensHbie
npsimbie», «llepnengukynsapueie mpsiMble», «OceBas U LEHTpajbHas
CUMMETpUMN» (U3ydaeTcsl B Kypce reomMeTpun); «beckoHeUHbIE IEPUOINUECKUE
JecsATUYHbIe JpoOu. JlecsaTuuHoe MNpuOIMKeHHe OOBIKHOBEHHOM JIpoOm»
(u3y4aercs B Kypce anreOpsi).

CrnenyeT yMEHBIIWTh KOJIMYECTBO YAacCOB HA CIEAYIOIIHE TEMBI:
«Pemenue JIOTUYECKU U 3aj1a4uy», «lmuaa  oTpeskay, «Ixanbm»,
«PacripeienuTenbHbIl  3aKOH YMHOMKEHUS», «3aluch MPOU3BEACHUS C
OyKBEHHBIMU MHOXHUTeNsIMU», «llocTpoeHne KoHUTypaluii U3 dYacTei
PSIMOM, OKPY>KHOCTH Ha HEJIMHOBAaHHOW M KileTyaToil Oymarey, «[enutenu u
kpatabie. [lpusHaku genumoctw», «HaumOonbmmii oOmMA jnenuTens U
HauMeHblllee oOiiee KpatHoe. JlenMMOCTh CyMMBI U TPOU3BEACHUS».
«ITpuBenenue npodu Kk HOBOMY 3HaMeHaTeoy», «HaxoxkaeHue 4acTu 1eaoro u
LIEJIOTO MO ero yactu». «OKpyrieHue NeCITUYHBIX JIpobeity. «Pemenue 3agau
nepebopoM BCEX BO3MOXHBIX BapuaHToBy». «CocTaBiieHHe OyKBEHHBIX
BBIpQKEHUN M0 YCJIOBUIO 3ajadyn». BbICBOOOAMBIIMECS 4Yachl MOYKHO
UCIIOJIb30BaTh HA MOBTOPEHUE (B Ha4aJie U KOHIIE Y4eOHOTO0 Tojia), Ha H3y4YeHHE
HamOoJiee TPYAHBIX U 3HAYMMBIX TeM: B V Kilacce — Ha pelieHUue ypaBHEHUH,
npuBeACHUE JpoOM K HOBOMY 3HAMEHATEN0, YMHOXXEHHUE U JIEJICHHE
JNECATHYHBIX JApoOel, wusMmepeHue yrioB; B VI kmacce — JelcTBUSA C
MOJIOKUTEIIbHBIMU W OTPUIIATEIbHBIMU YHUCJIAMH, pEUICHUE YpaBHEHUH,
CJIOKEHWE W BBIYUTAHUE YHMCEN, COJACpKAIUX eIyl W APOOHYI 4YacTh, Ha
YMHOXEHHUE U JIeJIeHHE 0OBIKHOBEHHBIX JAPOOEH.

Aneebpa
B 03HaKOMUTEIHPHOM IJIaHE PEKOMEHAYETCS M3ydaTh CIACAYIOIINE TEMBbI:
«Uppaunonanpupie  uncna.  [elictButenbHble  uucma»,  «CpaBHeHHE

JICHCTBUTENBHBIX 4YHCEN, apuPMETHUYEeCKHe NICUCTBUSA C JACWCTBUTEIHHBIMU
yucnamu», «HaxoxxneHue NpuOIMKEHHBIX 3HAYEHUH KBaJAPATHOTO KOPHS»,
«Teopema Bueray, «PelleHuss ypaBHEHHM TPETbE M YETBEPTOM CTENEHEU
pasIoKeHHeM Ha MHOXHTETHm», «DyHKIma y =vVx u ee rpapuk»,
«IlorpenHoCTh ¥ TOYHOCTH MPUOIMKEHUS», «UeTHbIE U HEYEeTHbIE (PYHKIIUNY,
«Dynkiusa y=xn», «DyHkmus y= ax2, ee rpadpuk u cBoiictBa. ['paduxu
byHknui y= ax2 + n u y=a(x-m)2, «YpaBHEHUE C IBYyMS MTEPEMEHHBIMHU U €r0
rpaduk», «I'paduueckmii cmoco0  pemieHusT CHCTEMbl  YPaBHCHHID,



«M300paxenue ujaeHOB apu(METHUUECKOW M TEeOMETPUUYECKON Mporpeccuit
TOYKaMU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEMHBIN U KCIIOHEHIUAJIBHBIN POCT.
CI10HBIE TPOLICHTHD.

CrenyeT yMEHbIINTD KOJMYECTBO YaCOB Ha U3ydyeHue teM: «PopmyJiby,
«JlokazarenbcTBO  TOXIECTB»,  «JluHeWHOE  ypaBHEHHME C  JAByMs
HEU3BECTHBIMU», «I'pauK JIMHEWHOIO ypaBHEHUS C JABYMs MNEPEMEHHBIMUY,
«I'paduueckoe pemieHue JMHEWHBIX YpPaBHEHHMM ¢ CHCTEM JIMHEHHBIX
ypaBHEHUI», « CBOWCTBA KBaIpaTUYHONU (DYHKIIUNY.

BricBOOOIMBIIMECST Yachl PEKOMEHAYETCS HCHOJb30BaTh: I JIydIlen
mpopaboTKu Hanbosiee BaKHBIX TeM Kypca: «Pemenue ypaBHeHu», «Pemenue
CUCTEM YypaBHEHMID», «CoBMeCTHbIE AEUCTBUA C Jpodsmu», «lIpuMenenue
CBOMCTB apu(METUUYECKOr0 KBaJAPAaTHOTO KOPHS»; Ha MOBTOPEHHE, pEIICHUE
3aja4, npeoOpa3oBaHME BBIPAKEHUN, a TaKXKe Ha 3aKpEIUIEHHE H3YYEHHOI'O
Marepuaia.

T'eomempus

Crnengyer OCHOBHOE€ BHHMAHHME YACIIUTH IPAKTUYECKON HAIPaBICHHOCTU
Kypca, HCKIOYMB M YOPOCTUB HauOoJiee CIOXKHBIA [ BOCIPUATHUS
TeopeThuyecknii Marepuai. Ha ypokax reoMerpuu HEOOXOJUMO MAKCUMAJIBHO
UCIIONIb30BaTh  HAIJIAHbIE  CpeACcTBa  OOydeHHs, OoJbllle  MPOBOJIUTH
MPaKTUYECKUX PaboT ¢ ydaluMucs, pemars 3agadyd. CTpoUTh peuieHue 3aaay
MIPU NOCTOSSHHOM OOpAaIlleHUH K HATJIIJHOCTH — PUCYHKaM U YepTexkKaMm.

O3HaKOMHTENBHO J1aTh TEMBI: « Te€0pemMbl U JOKA3aTeIbCTBO. AKCUOMBIY,
«JlokazarenbCcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHUE W EIMHCTBEHHOCTH
NEPICHAUKYJIpAa K IpsaAMon», «Merox reomerpuyeckux wmect», «Meron
yABOeHUs Meauanb», «Teopema Pameca M TeopeMa O NIPONOPLUOHAIBHBIX
oTpeskax», «lleHTp macc TpeyronapHukay, «/M3MEeHeHHE TPUTOHOMETPUYECKUX
(GyHKIMI Tpu Bo3pacTaHuu yriay, «DopMmyibl AJil pagulyCcoB BIHMCAHHBIX U
ONMCAaHHBIX OKPYKHOCTEW MNPABUIIBHBIX MHOTOYIOJIBHUKOBY», «YPAaBHEHHUE
npsmoi», «JIBmxenuey», «CBoiicTBa IBUXKEHUD», «TeopemMa O MpoU3BEICHUU
OTPE3KOB XOpJZ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIMX, TEOpEMa O
KBaJpaTe KacaTeabHOW.

CrnenyeT yMEHBIIMTh KOJIMYECTBO YAacOB HAa  MU3YYEHHE  TEM:
«Cummerpuunbie  urypbl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPUNY,
«enTpanbHass cumMmetpus», «llapamuensubiii  mepeHoc»,  «IloBopoT»,
«IIpeobpazoBanue mnogodus. IlogoOue COOTBETCTBEHHBIX  AJIEMEHTOBY,
«OCHOBHBIE 3a]a4YM HA TIOCTPOCHHE C MOMOLIBIO LHUPKYJIS W JUHEUKW,
«JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH», «PemeHne TpeyroabHUKOBY,
«ITomobue purypy.

BricBoOoauBIIMECsT Yachl HCIOJB30BaTh Ha pEHIeHHE 3aJad |
ITIOBTOPEHUE.

Bepoamnocms u cmamucmuxa



B cBsi3u ¢ TeM, 4TO TaHHBIN KypC BbI3bIBAET HAUOOJIBIINE CIOKHOCTH IS
yuamuxcst ¢ 3[IP, cBsi3aHHBIE CO CHUKEHHBIM YPOBHEM Pa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIIUICHHUS], €T0 U3YUEHHE I0JKHO CTPOUTHCS Ha 6a30BOM YPOBHE
Y JOCTYITHOM JIJI1 YYEHUKOB Matepuaiie. OCHOBHOE BHUMAaHUE CIEAYET YIEIUTh
pasnenaM, CBS3aHHBIMU C MTOBTOPEHUEM IMPOWJIEHHOTO MaTepualia, YBEIUYUTH
KOJIMYECTBO  YINPAKHEHWW W  3aJaHUW, CBA3AHHBIX C MPAKTUYECKOMN
JNEATENbHOCTBIO YUaIIUXCS.

HeoOxoaumo mepecMOTpeTh coepaHhe TEOPETHUECKOro MaTepuana u
XapakTep €ro U3JI0KEHU: TEOPETUUECKUI MaTeprall MIPENOJHOCUTD B MPOLIECCE
pelIeHUs 3a/1a4 U BBINOJHEHUS 3aJaHUN HATJISITHO-TIPAKTHYECKOTO XapakTepa,
He TpeOoBaTh BBIBOJA W 3allOMUHAHMS CJIOXHBIX (OpMyI, pelieHus
HECTaHJAPTHBIX, TPYAOEMKUX 3amaHuil. Psan Ttem cienyer wusydarb B
O03HAKOMMTEJILHOM ILIAHE.

[TporpamMmMa mpenocraBiser aBTopy pabouell mporpaMMbl cBoOOIy B
pacrnpesielieHud Martepuasia 1o 4YeTBepTsM (Tpumectpam). Pacmpenenenue
BPEMEHM Ha HU3y4Y€HHE TE€M B TEYEHHE YYEOHOTO TIoJa CaMOCTOSITEIIBHO
onpenensieTcss o0pa3oBaTEIbHON OpraHu3aleil U 3aBUCUT OT OCOOEHHOCTEH
rpynisl yyammxcs ¢ 311P u ux ocoObx 00pa3oBaTeNbHBIX NOTPEOHOCTEN.

[Ipumepnbie Bunbl aestenbHOcTH yuamuxcs ¢ 3P, oOycnoBneHHble
0COOBIMU  00pa30BaTENbHBIMU  MOTPEOHOCTIMU U OOECIEUMUBAIOIINE
OCMBICJIEHHOE  OCBOCHHME  COJAEpX)aHUM  O00pa3oBaHUs MO  MPEIMETY
«Maremartuka»

Copnepxanne BUIOB JiedaTenbHOCTH ydanmxcs ¢ 3[IP ompenensiercs mux
0ocoObIMH  OOpa3zoBaTelbHBIMU  TOTpeOHOCTAMH.  [lomMmumMo  mIUPOKO
ucnoyibdyembix B OOIT OOO o6mux ajist BCeX yqaliuxcsi BUAOB JESATEIbHOCTH
ClIelyeT YCWIUTh BUABI JAEIATEIbHOCTU CHEIU(pUYHBIC U1 TaHHOW KaTeropuu
JeTei, o0ecreuynBalolue OCMBICICHHOE OCBOCHHME COJEpKaHUs 00pa30BaHUS
N0 TMpeaMeTy: YCWUJIEHUE TNPEeIMETHO-TIPAKTUYECKON  JAESTENIbHOCTH  C
aKTUBHU3allM€d CEHCOPHBIX CHUCTEM; 4YEpelOBaHHWE BHUJIOB JIEATEIbHOCTH,
3aIEUCTBYIOIIMX PA3JIMYHBIE CEHCOPHBIE CHUCTEMbI; OCBOEHHE MaTepuana c
OMOpPOM Ha aNTrOPUTM; IOIIArOBOCTh» B U3YUYEHUH MaTepuasa; UCIOIb30BaHUE
JOTIOJTHUTEIbHONW BU3YalbHOM OMOPHI (CXEMBI, 11a0J0HbI, OMOPHBIE TaOJIHUIIbI);
peyeBOl OTYET O Tpolecce W pe3yJbTaTe JAESATEeIbHOCTH; BBINOJHEHUE
CHEeUUaIbHBIX 3aJaHUi, O0ECHEeUYMBAIOIIMX KOPPEKIUIO Peryasiuuu y4eOHO-
MO3HABATENbHOMN IEATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yJIbTaTa.

TemaTuueckass M TepMHUHOJIOTMYECKas Jekcuka cooTBercTByeT OOII
000O.

Jns yuampmxcs ¢ 3IIP cyniecTBEHHBIM SBIISIFOTCS NPUEMBI padOTHI C
JIEKCUYECKUM MaTtepuaioM o npeamety. [IpoBoautcs cnenuanbHas pabota mo



BBEJCHUIO B AKTUBHBIN CIIOBAPh YYALIUXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHH.
N3yuaeMble TepMHHBI BBOJSATCS Ha TMOJHCEHCOPHOM OCHOBE, 00s3aTeibHa
BU3YaJIbHAA MOJJICPHKKA, aITOPUTMBI pabOTHI C ONPEICTICHUEM, OIIOPHBIE CXEMBI
JUISl aKTyalln3alui TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B yueOHOM ILIaHE

B cootBercTBUN ¢ DenepanbHbIM roCyJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIapTOM  OCHOBHOTO  00mero oOpa3oBaHus  y4eOHBI  mpeaMeT
«MaremaTuka» BXOOUT B HOpeaAMeTHYI0 oOmacte «Marematnka u
uHbOpMaTHKa» M SBISETCA O00s3aTENbHBIM 17 u3ydeHus. B 5-9 kmaccax
y4ueOHbI mnpeaMer «MaremaThka» TPAAUIMOHHO M3Yy4aeTcsl B paMKax
CJIEIYIOINUX Y4eOHBIX KypcoB: B 5-6 kimaccax — Kypca «Marematuka», B 7-9
Kjaccax — KypcoB «AunreOpa» (BKJIOYasl 3J€MEHTbl CTaTUCTHUKU M TEOPUHU
BeposiTHocTel) U «['eomerpus». Hactosimeld mporpammoil  BBOAMTCS
CaMOCTOSITENIbHBIN y4eOHBIN Kypc «BepoATHOCTb U CTATUCTUKAY.

Hacrosmeii nporpaMMoii npeaycMaTpUBAETCA BbIIEICHHE B YYEOHOM
IUTaHE Ha U3y4YeHHE MaTeMaTUKU B 5—6 kiaccax 5 y4yeOHbIX 4acoB B HENEIIO B
TEUYEHUE KaXKJI0ro rojia o0yueHus, B 7-9 kiaccax 6 yueOHbIX 4acOB B HEJENIO B
TE€YEHUE KaXJ0ro roaa ooyuyeHus, Bcero 952 ydyeOHbIX yaca.

Copepxanue yueOHoOro mnpeamera «MaremaTukay, MPEACTABICHHOE B
paboueit mporpamme, cootBeTcTBYeT @I'OC OO0, 0cHOBHOM 00pa3oBaTEILHOMN
porpaMmMe OCHOBHOTO oOlIero o0pa3oBaHUs, aJaNTUPOBAHHOW OCHOBHOM
0o0pa3oBaTeIbHONM MpPOrpaMMe OCHOBHOTO OOIIEro OOpa3oBaHUs ydalllUXCs C
3aJE€PKKOU IICUXUUECKOTO PA3BUTHA.

TemaTnueckoe IUTAHUPOBAaHHE YYEOHBIX KYpCOB M PEKOMEHIYeMOe
pacnpejiesieHnue y4eOHOTO BpPEMEHM Uil M3YUYEHHUS OTAENBHBIX TEM,
OPEMJIOKEHHBIE B HACTOALIEH IporpaMMe, HaJ0 paccMaTpuBaTh Kak
OpUMEpHbIE OPUEHTHPHI B TMOMOLIb COCTaBUTENI0O ABTOPCKOW pabouei
IpOrpaMMbl U MPEXKIE BCEro YUYHUTEN0. ABTOp paboueil mporpaMMbl BIIpaBe
YBEJIMUYUTH MPEAJIOKEHHOE YHCIO yUeOHBIX YacOB Ha TeMbI, TpeOyrolmue bosee
JUTUTENILHOTO u3ydeHus: oOyuaromumucs ¢ 3I1P, uam yMeHbIIUTh KOJIUYECTBO
4acoB Ha TEMbI, U3y4YaeMble Ha O3HAKOMUTEIBHOM YpoBHE. J[OMMyCTUMO Takxke
JIOKaJbHOE TMepepacipesiefieHue W IepecTaHOBKAa BJIEMEHTOB COJIEepKaHUs
BHYTPH JAHHOTO KJjacca. KonnuecTBO MpOBEPOYHBIX padOT (TEMATHUECKUN U
UTOTOBBI KOHTPOJb KauyecTBa YCBOEHHUs Y4YEOHOro marepuana) M UX THII
(camocTosiTeNTbHBIE M KOHTPOJbHBIE pa0OTHI, TECThI) OCTAIOTCS HAa YCMOTPEHHE
yuutens. Takke yuuTeslb BIPaBe YBEJIUYUTh WM YMEHBIIUTHh YUCIO YUEOHBIX
94acoB, OTBENEHHBIX B pabodeil mporpamMme Ha 000OIIEHHE, TOBTOPEHUE,
CUCTEMATU3ALMIO 3HAHUW ydammxcs. EAMHCTBEHHBIM, HO NPUHUUIHUAIBHO
BAKHBIM  KPUTEpUEM, SIBISETCA JIOCTHOKEHUE  PE3yibTaToB  OOydeHUS,
YKa3aHHBIX B HACTOSLIEN NPOrpaMMme.



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

Lenu n3yyenus yueOHOTo Kypca

[IpuoputeTHpIMH TIeNIAMH  OOy4YeHHs MaTeMaTHKe B 5—6 Kiaccax
SABJISIFOTCSL:

e TMPOJOKEHHE  (QOPMHUPOBAHUS  OCHOBHBIX  MaTE€MaTHYECKHX
MOHATUH  (Y4UClo,  BEIWYWHA, TeoMeTpudueckas  (urypa),
00€CMeYnBAOIIMX  IPEEMCTBEHHOCTh M MEPCHEKTHBHOCTH
MaTeMaTU4YeCKOro 00pa3oBaHUs yyalIuxcs;

e pa3BUTUE MHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
yyamuxcs C 3I1P, II03HABATEILHOU aKTHUBHOCTH,
UCCIIEI0BATEIBCKUX YMEHUH, HHTEPECa K H3yUYECHUIO MaTEMaTHKU;

o noaseneHue yvanmxcs ¢ 3IIP Ha TOCTYNmHOM MU HUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MaTEMAaTUKN U OKPY’KAIOILEr0 MHUPA;

e (opmupoBaHHE (PYHKIIMOHAIBHON MaTeMaTUYeCKOW IPaMOTHOCTH:
YMEHMsI paclo3HaBaTb MaTeMaTHYECKUe OOBEKThl B pPEaJbHBIX
KU3HEHHBIX CHUTYyalUsX, HPUMEHSATh OCBOCHHBIE YMEHUS IS
pelIeHus] MPaKTUKO-OPUEHTUPOBAHHBIX 3374, WHTEPIPETUPOBATH
MOJIyYeHHbIE PE3yJNbTaTbl W OLIEHUBaTh HMX HA COOTBETCTBHE
MIPAKTUYECKON CUTYaLlUH.

OCHOBHBIE JIMHUM COJEpKaHUsA Kypca MaTEMaTHKM B 5—6 Kiaccax —
apupMeTnyecKkas M reoMeTpuuecKasi, KOTOPbI€ pPa3BUBAIOTCSA MNapalIeNIbHO,
KaXxasi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJHAKO, HE HE3aBHUCHUMO
OZlHa OT JPYroM, a B TECHOM KOHTAKTE€ W B3aMMOJECHUCTBHM. Takke B Kypce
IPOUCXOAUT 3HAKOMCTBO C DJIEMEHTaMH aireOpbl M  ONHUCaTEIbHON
CTaTUCTHKHU.

N3yuenne apudmeTrnyeckoro MaTtepuaa HAaYMHAETCS co
CUCTEMATHU3ALMK U Pa3BUTHUS 3HAHUI O HATYPaJIbHBIX YHCIIAX, MIOJYyYECHHBIX B
HavyaJIbHOM 1KoJe. [Tpu 3TOM coBepIlIEHCTBOBAHUE BBIUMCIUTENBHOU TEXHUKH
U (OpPMHUPOBAHHE HOBBIX TEOPETUUYECKUX 3HAHUM COYETAETCS C Pa3BUTHEM
BBIYMCIIUTEIBHON KYyJNbTYphl, B YAaCTHOCTH C OOyYEHHEM MPOCTEHIINM
npuéMaM NPUKUAKA W OLEHKU pPe3yJIbTaTOB BblYMCIEeHUM. M3ydeHue
HaTypaJIbHBIX YHCENI MPOJOJIKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYAJIbHBIMU
HNOHATUSIMU TEOPUHU JEITUMOCTH.

Jpyroit KpynHbIi OJ0K B coJepKaHUU apu(PMETUUECKON JTMHUU — ITO
apobu. Hauano n3ydeHust OObIKHOBEHHBIX M JIECATUYHBIX JPOOEi OTHECEHO K
5 kmaccy. DTO mepBbI 3Tall B OCBOEHUHM ApoOel, Korjaa MPOUCXOIUT
3HAKOMCTBO C OCHOBHBIMH HJEIMH, MNOHATHSIMH TeMbl. Ilpu 3TOM
paccMOTpeHHe OOBIKHOBEHHBIX Jpo0eil B MOMHOM 00BEME MpEAIIECTBYET
M3YYCHUIO JECATUYHBIX APOOEH, 4TO 11eIeCO00pa3HO ¢ TOUKH 3PEHUS JIOTUKU



U3JI0KEHNS YHUCJIOBOW JIMHUW, KOTJA NpaBWjia JEUCTBUUA C JECATHYHBIMU
IpOo0sSIMA MOKHO OOOCHOBATh YK€ M3BECTHBIMU QJITOPUTMAMH BBIOTHEHUS
JENUCTBUN ¢ OOBIKHOBEHHBIMU JPOOSIMU. 3HAKOMCTBO C JIECATUYHBIMU APOOSIMU
paCHIMPUT BO3MOXHOCTH JUIsI TMOHUMAaHUsA OOYyYarOUUMHUCS MPUKIAJTHOTO
MPUMEHCHUST HOBOM 3alUCH TPH HU3YYCHUM JPYTUX IMPEAMETOB H MPHU
MPaKTUYECKOM UCIOyb30BaHUU. K 6 kiaccy OTHECEH BTOPOM ATall B U3yUCHUHU
IpoOel, Tae TMPOWCXOAWT COBEPIICHCTBOBAHWE HABBIKOB CpPaBHCHHUS U
npeodpazoBaHusi JpoOEil, OCBOCHHE HOBBIX BBIUUCIUTEIBbHBIX AJTOPUTMOB,
OTTAYMBAHUE TEXHUKU BBIYMCICHUM, B TOM YHUCJIE 3HAYEHUU BBIPAXKCHUM,
COJIEp>KaIllUX U OOBIKHOBEHHBIE, U JECATUYHBIC TPOOU, YCTAHOBJICHUE CBSI3EH
MEXIAy HUMH, paCCMOTpPEHHE MPUEMOB pEIlIeHUs 3a7a4d Ha apodu. B Hauane 6
KJIacCa MPOUCXOAUT 3HAKOMCTBO C IIOHATHUEM IPOLICHTA.

OCOOEHHOCTBIO W3YYEHUS MOJOKUTEIBHBIX M OTPUIATEIBHBIX YHUCEN
SABJISIETCA TO, YTO OHU TAKKE MOTYT pacCMaTpUBATHCS B HECKOJIBKO 3TanoB. B 6
KJIaCCE B Ha4aJyle U3y4eHUs TeMbl «l10m0KUTENbHbIE U OTPULIATEIBHBIE YUCIIA»
BbIIIEIsIeTCA noarema «lLlenble 4ucina», B pamMKax KOTOPOM 3HAKOMCTBO C
OTPULATEIIbHBIMA  YUCJIAMU W JCUCTBUSAMHU C  TOJIOKUTEIBHBIMU U
OTPULATEIIBHBIMA YHUCJIAMH TPOUCXOAUT HA OCHOBE COJIEPKATEIBLHOIO
MoaxoAa. JTO TO3BOJSIET HA JOCTYIMHOM YPOBHE IMO3HAKOMUTH YYaIIUXCS
MPAKTAYECKA CO BCEMU OCHOBHBIMM MOHSITUSIMA TE€MbI, B TOM YHUCIE U C
MpaBUJIaMU 3HAKOB TP BBINIOJHEHUH apumeTuueckux AectBuil. 3yuenue
palMOHANBHBIX YKCET Ha 3TOM HE 3aKOHUYHUTCA, a OyJeT MpOJOJIKEHO B Kypce
anreOphl 7 KJlacca, 4TO CTAHET CJICAYIOIIMM MTPOXOJ0M BCEX MPUHITUTTUATIBHBIX
BOIIPOCOB, TEM CaMbIM pas3JejeHUe TPYAHOCTEH oOJerdaer BOCHPHUITHE
MaTepuaia, a paclpe/elieHHe BO BPEMEHHM CIOCOOCTBYET MPOYHOCTH
prOOpEeTaeMbIX HABBIKOB.

[Ipu o0OyueHum pemieHuI0 TEKCTOBBIX 3adad B S5—6 Kiaccax
UCTIONB3YIOTCS apudMeTUdecKkre MpUuéMbl pelIeHus. |eKCTOBBbIC 3a/1auH,
peraemMbie TPU OTPAOOTKE BBIUMCIUTEIBHBIX HABBHIKOB B 5—06 Kiaccax,
paccMaTpUBAIOTCS 3a/1a4d CJICIYIOIINX BUIOB: 33/1a4M HA IBUKEHUE, HA YACTH,
Ha MOKYNKH, Ha pabOTy U MIPOU3BOIUTEILHOCTh, HA MPOIEHTHI, HA OTHOILICHUS
u nponopiuu. Kpome Toro, o0ydaroniecs 3HaKOMITCS ¢ IPUEMaMH peIICHUS
3a/a4 1nepeOopoM BO3MOKHBIX BapHUAHTOB, y4yaTcs padoTaTh ¢ MH(popMaIueH,
npeACTaBIeHHON B popMe TaOJIUII U TUarpamMM.

B pabouei IporpaMmme PEAYCMOTPEHO dbopmupoBaHue
MPONEACBTUUECKUX alreOpandecKux MpeacTaBieHuid. bykBa Kak CHUMBOJ
HEKOTOPOTO YHCJIA B 3aBUCUMOCTH OT MAaTEMAaTHYECKOI0 KOHTEKCTa BBOJUTCS
MOCTENEHHO. byKBEHHAsi CHMBOJIMKA IIUPOKO UCIIOIb3YETCS MTPEAKIE BCETO ISt
3amucH OONIMX YTBEPKIACHUM W MPEIIOKEHUU, (HOpMyJ, B YaCTHOCTH JIJIS
BBIUHCJICHUS T€OMETPUUYECKUX BEIIMYHH, B KAUECTBE «3aAMECTUTENS» YUCIIA.



B kypce «Marematuku» 5-6 KiaccoB IMpeACTaBi€HA HarJsgIHas
reOMETpUsl,  HalpaBl€HHas HAa  pa3BUTUE  OOpPa3HOrO0  MBILUICHHUS,
IPOCTPAHCTBEHHOT0 BOOOpa)KeHUs, N300pa3UTENIbHBIX YMEHUNH. DTO BaXKHBIN
Tall B H3YYEHUM TE€OMETPUH, KOTOPBIM OCYIIECTBISETCS HA HaIJIAIHO-
MPAKTUUYECKOM YPOBHE, ONHUPACTCsl Ha HariasAHO-00pa3HOE MBIIIICHHUE
yuamuxcs. bombinas poyib OTBOAWUTCS MPAKTUYECKOW MESTEIBHOCTH, OMBITY,
AKCIIEPUMEHTY, MO/IEJTMPOBAHMUIO. OOyuarommecss ~ 3HAKOMSTCS €
reoMeTpUYecKUMU (UTypaMl Ha IUIOCKOCTH M B TMPOCTPAHCTBE, C HX
MPOCTEHIIMMU KOHPUTYpaLUsIMU, y4aTcs H300pakaTh UX Ha HETMHOBAHHOW U
KJIeTyaToil Oymare, pacCMaTpuMBaIOT UX MpOCTeiire cBoiicTBa. B mponecce
U3yYEHUs HarjlsgHOW T€OMETpUM 3HaHUS, MOJy4YeHHbIE OOYy4YarolUMHUCS B
Ha4aJbHOW LIKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CormacHo  y4yeOHOMYy IjlaHy B  5-6  Kiaccax — M3y4aercs
UHTETPUPOBAHHbIA  mpeaMer  «Marematuka»,  KOTOPBIM — BKJIIOYAET
apu(pMETHYECKUA MaTepual M  HaNSIIHYIO TEOMETpUI0, a  TaKkke
MPOIEIEBTUUECKUE CBEICHUS W3 anreOpbl, 3JEMEHTHl JIOTMKM M Hadaja
ONMUCATEIbHON CTaTUCTHUKHU.

VYueOHbIll TIaH HAa U3y4YE€HUE MaTeMaTUKU B 5—6 Kjaccax OTBOJUT HE
MeHee 5 yuyeOHBIX 4acOB B HEJIEIIO0 B TEUEHHE KAXKJIOT0 roja oOy4eHusi, BCEro
He MeHee 340 yueOHBIX YacoB.

COAEP KAHUE VYYEBHOI'O KYPCA (10 TOJAM
OBYYEHUA

5 KJIIACC

HarypanbHnblie uncina u HyJib

Hartypanbnoe uncno. Pan Hatypansabix uncen. Yucno 0. M3o06paxenue
HaTypaJbHBIX YKCEN TOUKAMH Ha KOOPJUHATHOU (YUCIOBOI) HMPSIMOIl.

[TosuumonHnas cucrema cuucieHus. PuMckass Hymepauus Kak IPUMED
HETO3UIMOHHON CUCTEMBI CUUCIIEHNS . [lecATHYHAas CUCTEMA CUHUCIICHHS.

CpaBHeHrE HaTypajbHBIX YHMCEJ, CPABHEHHE HATYypPAJIbHBIX YHUCEN C
HyJéM. CiocoObl cpaBHeHU. OKpyTIIeHUE HATypaJIbHBIX YUCEN.

CroxeHrne HaTypaJIbHBIX YHCEN; CBOMCTBO HYJIS IIPU  CIIOKEHUU.
Boluntanue xak nefctBue, oOpaTHOE CIOKEHHIO. Y MHOXKEHUE HaTypajlbHBIX
YHCEJ; CBOWCTBA HYJISI U €AWHULBI IPU YMHOXKEHUHU. JlelleHue Kak JEHUCTBUE,
obpaTHOe YMHOXXEHHIO. KOMIIOHEHTBHI JCHCTBUM, CBSI3b MEXKIYy HHUMM.
[IpoBepka pesynbTata apudmeTudeckoro neicTBusa. llepemecturensHoe u
COUeTaTeIbHOE  CBOMCTBA  (3aKOHBI)  CIIOXKEHUS U YMHOXEHUS,
pacrpeneauTeaIbHOe CBOMCTBO (3aKOH) YMHOXKEHUSL.

Hcnonp3oBanne OykB Ajii 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U
3aMycy CBOMCTB apu(METHIECKHUX ACHCTBUMA.



JlenuTeny U KpaTHbIE YUCia, PA3JIOKEHWE HA MHOXuUTenu. IIpocteie u
coctaBHble uucia. IlpusnHaku nenmumoctd Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM.

Crenenb ¢ HaTypaJgbHBIM IOKAa3aTeNIeM. 3alliCh YKCIA B BUJIE CYMMBI
pa3psAIHBIX CIaraeMblX.

Yucnosoe BbIpakeHUE. BbIUNCIIEHNE 3HAYEHUM YUCIIOBBIX BBIPAKCHHM;
MOPAJIOK  BBIMOJIHEHUS JCWCTBUM. McCnonb30BaHWE TIpU  BBIYMCICHUSX
MIEPEMECTUTENBHOTO W COYETATEIbHOIO CBOMCTB (3aKOHOB) CJOXKEHHUA U
YMHOKEHHSI, paCIpeIeIUTEIbHOIO CBOMCTBA YMHOKEHUS.

Hpobu

[IpencraBiaenne o nApoOM Kak crnoco0e 3amucH YacTh BEJIUYHHBI.
OObikHOBeHHBIE ApoOu. [IpaBuiabHBIE W HempaBUiIbHBIE ApoOu. CMeliaHHas
Ipo0b; Tpe/CTaBIEHUE CMEIIAHHOW JpoOW B BUJE HEMPABWILHOW JIpoOu U
BBIJICJICHUE II€JIOM YacTH 4YHCJIa M3 HENpaBWIbHON 1pobu. M3o0paxkenue
npoOelt TouykaMM Ha 4YHCIOBOM mpsMod. OCHOBHOE CBOMCTBO JpoOw.
Coxkpamienue npobeil. IlpuBenenue apobu K HOBOMY 3HaMEHATEllo.
CpaBHeHue apo0eii.

CrnoxeHve W BbIUMTaHUE JpoOeil. YMHOXEHUE U JIeJIeHUe JpooOei;
B3aMMHO-00paTHble poOu. HaxokaeHue yacTh 1enoro M UENoro Mo ero
YacTH.

Hecsatuunas 3anuch apooeil. [lpencrapnenue necaTMyHoOM 1poOu B BUIE
OObIKHOBEHHOM. M300pakeHne AeCATUYHBIX ApoOeld TOYKAaMU Ha YHUCIOBOU
npsiMoil. CpaBHEHUE AECATUYHBIX IPOOEH.

Apudmernueckre NEHUCTBUS C JCCATUYHBIMU JpoOsimu. OkpyrieHue
JECATHUYHBIX APOOEH.

Pemenne TeKCTOBBIX 3a1a4

Pemenne TekcToBBIX 3amady apudmeTudyeckuM crocodom. Perenue
JIOTUYECKUX 3anad. Permenue 3amad nepeObopoM BCeX BO3MOXKHBIX BapUAHTOB.
Hcnionp3oBanue mpy perieHuu 3aad TaOIUI] B CXEM.

Pemenue 3anay, coaepkaiux 3aBUCUMOCTH, CBS3BIBAIOUINE BEIMYUHBIL:
CKOpPOCTb, BpEeMs, PACCTOSHME; II€HAa, KOJUYECTBO, CTOMMOCTb. ETUHUIIBI
U3MEpPEHHUs: Macchl, 00bEMA, IIEHBI; PACCTOSHUSA, BpEMEHHU, CKOpocTU. CBS3b
MEXy €AUHUIIAMHA U3MEPEHUS KaXKI0H BETUUUHBI.

Pelienne oCHOBHBIX 3a71a4 Ha IpoOH.

[IpeacraBienuie NaHHBIX B BUE TaOIMI], CTOIOYATHIX JUATPAMM.

Harnsnnas reomerpus

Harnsimaeie npencrasieHus o Gurypax Ha MIIOCKOCTH: TOYKa, TpsiMasi,
OTpPE30K, JydY, YroJj, JOMaHasi, MHOIOYIOJbHUK, OKPY’KHOCTb, Kpyr. YTOJ.
IIpsAmMOiA, OCTpPBIN, TYIION U Pa3BEPHYTHIC YIJIBL.



JUiMHa OTpe3Kka, METPUYECKHE EAVHMIBI JUIMHBL. J[IuMHA JIOMaHOH,
EPUMETP MHOTOYTOJbHUKA. M3MEpeHHe M IOCTPOEHUE YIJIOB C ITOMOIIBIO
TPaHCIOPTHUPA.

Harnsgasle npeacraBieHus o purypax Ha MJIOCKOCTU: MHOTOYTOJIbHUK;
MPSIMOYTOJIBHUK, KBAAPAT; TPEYTOJIbHUK, O pAaBEHCTBE QUTYD.

N3o0pakenne Guryp, B TOM Yrciie Ha kKieTtdaTon Oymare. [Toctpoenue
KOH(UTYypalii M3 dYacTeil MNpsMOi, OKPY>XHOCTH Ha HEJIWHOBAHHOW U
Kinetdaroil  Oymare. HMcmomb3oBaHue — CBOMCTB  CTOPOH M YIJIOB
MPSIMOYTOJIbHHUKA, KBaIpaTa.

[Inomane NpsAMOYTrolbHUKA M MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX W3
OpSIMOYTOJIBHUKOB, B TOM 4YHuciie (PUTYp, U300paKEHHBIX Ha KJIeTYaToN Oymare.
EnuHunel n3mepeHus ioniaim.

Harnsguele  npeiactaBieHHs O NPOCTPAHCTBEHHBIX  (purypax:
OpsIMOYTOJIBHBIM  mapajuienenunesn, KyO, MHOrorpaHHuku. HM3o0pakeHue
OPOCTEMIINX MHOTOTPaHHUKOB. Pa3BépTku Kyba U mnapauiesenunena.
Coznanue mozeneil MHOTOTpaHHUKOB (M3 Oymaru, IpOBOJIOKH, IJIACTUIIMHA U
ap.).

OO0BEM NPAMOYTOJIBHOTO TIapajuiesienuneaa, kyoa. EAuHuIbe usmepeHus
00BEMaA.

6 KIIACC

HarypanpHbie uncna

Apudmerrnyeckue JEWCTBUS C MHOTO3HAYHBIMU  HaTypajJbHBIMU
yuciamu. YucinoBbie BeIpaXXEHUS, TIOPSAIOK JEHCTBUM, NCIIOIH30BAaHUE CKOOOK.
Hcnonb30oBaHre TMpU BBIYUCICHUSAX MEPEMECTUTEIBHOIO W COYETATEIIBHOTO
CBOWCTB  CIIOXKEHUS W yMHOXEHHUSA, pPacHpeAeUTeNIbHOTO  CBOMCTBA
yMHOXk€eHUs. OKpYTJIEHUE HAaTypaJbHbIX YHCEL.

JlenuTenn ®W KpaTHbIE 4YHWCIA; HAWOONBINMK OOIMUH JCIHUTENh U
HaMMeHbIIee 001Iee kpatHoe. J[emMMOCTh CyMMBI M TIpOU3BeIcHUs. Jlenenue ¢
OCTaTKOM.

Hpobu

OObIKHOBEHHas: JApoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpalleHue
npoOeit. CpaBHeHHE U yHopsiaouMBaHue napoOei. Pemenue 3amad  Ha
HaXO0XXJICHUE YacTH OT IIEJIOr0 M IIEJIOro Mo e€ro 4actu. J[poOHoe uuciio Kak
pesyabrar  geneHus. IlpencraBieHue  AECATUYHOM  npoOdu B BUIE
O0OBIKHOBEHHOM APOOU M BO3MOXKHOCTb MPEACTABICHUSI OOBIKHOBEHHOU JIpoOu
B BHJE AcCATUYHOU. JlecsiTuuHble npoOM W MeTpudYecKas cucTemMa Mep.
ApudmMernueckre ACHUCTBUS W YHCIOBHIE BBHIPAKECHHS C OOBIKHOBEHHBIMH U
JECATUIHBIMH JIPOOSIMH.

OtHoueHue. JleneHre B NaHHOM OTHOIIEHUHM. Maciitald, mponopiusi.
IIprMmenenue mponopuui Npy peIeHUH 3a1ay.



ITonsiTne npoueHTa. BerunciieHne MpOLEeHTa OT BEIUYHUHBI U BEJIMYHUHBI
no e€ mpoueHTy. BelpakeHue NMpoueHTOB NECATUYHBIMU Jpo0siMu. Pemienue
3a/1a4 Ha IPOLEHTHI. BrIpakeHne OTHOLIEHUS BEJIVYHH B IIPOLICHTAX.

ITonoxuTenbHbIC U OTPULIATEIBHBIEC YMCIIA

[lonoxxurenbHple W OTpULATENbHbIE uncia. Llensle uuncma. Monpyib
4KuCia, TeOMETpUYECKass MHTEpHpeTauns Moyl yncia. M3o0paxenue dncen
Ha KOOPAUHATHOM IPAMOM. YK CIIOBBIE IPOMEKYTKH.

CpaBHenue uucen. ApupMETHUECKUE IEUCTBUS C MOJIOKUTEIBHBIMU U
OTPULIATEIBHBIMU YUCIIaAMU.

[IpsmoyrosibHass cucTeMa KOOPAMHAT HA IUIOCKOCTH. KoopanHatsl
TOUKM Ha IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touyek u puryp Ha
KOOPAUHATHOM IIJIOCKOCTH.

ByKBeHHBIE BBIpaXKEHUS

[Ipumenenne OyKB [ 3alUCH  MaTEMAaTUYECKUX BBIPAKEHUH WU
npennoxkenuii.  CBoiicTBa  apudmernueckux  nedctBuil.  bBykBeHHBbIe
BBIPAXXCHUS U YUCIIOBBIE IIOJACTAHOBKU. DyKBEHHBIE PaBEHCTBA, HAXOXKICHUE
HEU3BECTHOrO KOMIIOHEHTa. PopMyiibl; (opMyJibl NMEpUMETpa U IUIOIMIATU
MPSMOYTOJIbHHKA, KBaJIpaTa, 00bEMa napasuiesienuiena u Kyoa.

Pemenne TekcToBBIX 3a/1a4

Pemenne TekcTOBBIX 3agad apudmeTudyeckuM crocoOoM. Pemenue
JIOTUYECKUX 3a]ay. Pemienne 3a1ad nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pewenne 3amay, comepxanux 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIMYNHBIL:
CKOpPOCTb,  BpEMS,  pACCTOSIHME;  I1I€HA,  KOJIMYECTBO,  CTOHMMOCTB;
POU3BOAUTENBLHOCTD, BpeMs, 00bEM paboThl. ENMHUIBI U3MEpEeHus: MaccChl,
CTOMMOCTH; PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBSA3b MEXIy €IWHHULIAMU
U3MEPEHUS KaXK10U BEJIIMYHHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOILIEHWEM, IPONOPLUOHAIBHOCTBIO
BEJIMYMH, IPOLICHTaMU; PEIIEHUE OCHOBHBIX 33/1a4 Ha IPOOH U MPOLIEHTHI.

OueHka ¥ pUKHJIKa, OKPYTJIEHUE PE3YJIbTaTa.

Cocrapnenue OYKBEHHBIX BbIPQXKEHHI 110 YCIOBUIO 3aa4H.

[IpeacraBnenue JaHHBIX ¢ TOMOUIBIO TabauI U Auarpamm. Ctondyarbie
JarpaMMBbl: YTEHUE U MTOCTpOEeHUE. UTeHHE KPYTOBBIX AUArPAMM.

Harnsnnas reomerpus

Harnsnnele npencraBieHus o Gpurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi,
OTpE30K, JIy4, Yroji, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJBHUK,
TPEYTOJBHUK, OKPY’)KHOCTb, KPYT.

B3anmHOe pacnosiokeHne NByX NPAMBIX HA IUIOCKOCTH, NAapajuleIbHbIC
IIpsIMBbIE, NIEPIICHINKYJISIPHBIE NPsIMBbIE. MI3MepeHue pacCTOSTHUN: MEXAY BYMs
TOYKaMHM, OT TOYKHU O NPSIMOM; JJIMHA MapIIPyTa Ha KBaAPaTHOMN CETKE.

N3mepeHne ¥ NOCTPOCHHUE YTIIIOB C MOMOINBK) TpaHcmoprupa. Buasl
TPEyroJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIBHBIMA,  TYHOYTOJIbHBIN;



paBHOOEIPEHHBIMN, PaBHOCTOPOHHUH. YeThIpEXYTOJIBHUK, IIPUMEPHI
YEeThIPEXYTOJIbHUKOB. [IpsSMOYroNbHUK, KBajpaT: HCIOJIb30BAaHUE CBOMCTB
CTOpOH, YIJIOB, nuaroHanei. M3oOpakeHue reoMeTrpuueckux ¢Guryp Ha
HEJIMHOBaHHOW OyMmare C HMCHOJIb30BaHUEM IUPKYJIsS, JIMHEWKH, YTOJIbHUKA,
Tpancnoptupa. [loctpoeHus Ha kieryaroit Oymare.

[Tepumerp mHOTOyrosbHHMKA. [loHSATHE TUTOMAAM (UTYPHI, €IUHUIIBI
u3Mmepenus momanu. [IpubmmxéaHoe maMepeHue miom@aau Guryp, B ToM
qucie Ha KBaapaTHOH ceTke. [IpubmmkEHHOE U3MEpEeHUe JJIMHBI OKPY>KHOCTH,
IJIOLIAAN KPYyTa.

CumMMeTpusi: LEHTpalibHasi, OcCeBas M 3€pKajbHasi CHMMETPHH.
[TocTpoenre cMMMETPUYHBIX GUTYD.

Harnmsnnele  mpejacTaBieHMss O MPOCTPAHCTBEHHBIX  (UTypax:
napajenenunen, Ky0, npusMa, mupaMmuiia, KOHYC, IWIUHAP, map u cdepa.
N3o0paxkeHre  TPOCTPAHCTBEHHBIX  Quryp. [Ipumepsl  pa3BEPTOK
MHOTOT'PaHHHUKOB, UINHPA u KOHYyca. Co3znanue MoJienen
IPOCTPaHCTBEHHBIX (puryp (u3 Oymaru, MpoBOJIOKHU, TJIIACTHIIMHA U Jp.).

[lonsitue  o0bEMa;  emuHUILI  u3MepeHUs:  o0béMa.  OO0BEM
MPSAMOYTOJIBHOTO Mapajuiesenuneaa, Kyoa.

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPAy. 7-9
KJIACCBI

[enu n3ydenus: yueOHOro Kypca

Anre0pa ABJISETCSI OJTHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA
oOecrieunBaeT U3y4eHUE APYTUX TUCHUIUINH, KaK €CTeCTBEHHOHAYYHOTO, TaK
U TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO [JISi TMPOJOJKCHUS
oOpa3oBaHusl U B TIOBCEAHEBHOM XW3HU. Pa3zBuTHe y yuanmmxcs Hay4HbIX
MIPEICTABJICHUMA O TIPOUCXOKICHUHU

U CYIIHOCTH airedpanueckux aOCTpakIui, Crocode OTpakeHHs
MaTeMaTU4YeCKOW HAyKOH SIBJICHUN W MPOIECCOB B MPUPOJIE U 0OIIECTBE, POJIH
MaTEMaTHYECKOTO MOJCIIUPOBAHUS B HAyYHOM IIO3HAHMM M B TIPAKTHKE
CrocoOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U  KauyecTB
MBIIIJICHUSI, HEOOXOAMMBIX JUIS aJamnTallid B COBPEMEHHOM IH(poBOM
obmectBe. WM3ydenwe anreOpbl €CTECTBEHHBIM 00pa3oM oOOecreurnBaeT
pa3BUTHE yMEHHsS HAOJII0AaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH  apryMEHTHPOBAaHHO
000CHOBBIBAaTh CBOM JIEWCTBHUS M BBIBOJBI, (DOPMYIHMPOBATH YTBEPKIACHUSI.
OcBoenune Kypca anreOpbl 00ecreuynBaeT Pa3BUTHE JIOTUYECKOTO MBITUICHHUS
YYAIUXCS: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE DPACCYKICHUS,
0000IIeHNe U KOHKpeTu3aluio, adcTparupoBanue u ananoruto. OOydeHue
anredpe mpeanoaaraeT 3HaYUTeNbHbIN 00bEM CaMOCTOSTENBHOMN AEITEIbHOCTH



y4aluxcsi, MO3TOMY CaMOCTOATEIIBHOE pEIICHHE 3aJad ECTECTBEHHBIM
o0pa3oM sIBIIETCS peanu3anuen JesiTeIbHOCTHOTO MPUHIUIIA 00yUYeHHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Airedpa» OCHOBHOM
IIKOJIbl OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIBHO-METOIUYECKUE JIMHUU:
«YUnucna M BBIYUCICHUS»; «ANTeOpanyecKue BBIPAXKCHUS»; «YpaBHEHUS U
HepaBeHCTBa»; «DyHkuum». Kaxnas u3 3THX coaepKaTeIbHO-METOINYECKUX
JUHUN Pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET U3YUYEHUsS Kypca, €CTECTBEHHBIM
o0pa3oM MepervieTasch U B3aUMOJAEICTBYS ¢ IPYTMMHU €ro JMHHUSAMU. B xoze
M3Y4YeHUsT Kypca  y4YaluuMmcsi [PUXOJIUTCA  JIOTMYECKH  PacCyKIaTh,
UCIIOJIb30BaTh  TEOPETUKO-MHOXXECTBEHHBIM $3bIK. B CBsI3u ¢ 3TUM
[[€JIECO00PAa3HO BKJIIOYUTH B IMPOTpaMMy HEKOTOpPbIE OCHOBBI JIOTHKH,
IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/efibl MATEMaTU4YECKOro 0Opa3oBaHUs U
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYalOIIMMHUCA OCHOB YHHUBEPCAIbHOIO
MaTeMaTUYecKoro s3bika. Takum oOpa3oM, MOXHO YyTBEPXAAaTh, YTO
COJIEpKaTENbHON U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Anredpa» sBiseTcs
€r0 MHTEIPUPOBAHHBIN XapakTep.

Conepxxanne nuHUM «YHucna W BBIYMCICHUS» CIIYXKUT OCHOBOM JUIS
JaNbHEHNIIEr0o U3y4eHUs] MaTEMATUKH, CIIOCOOCTBYET Pa3BUTHUIO Y y4alllUXCS
JOTUYECKOTO  MBIIUIEHUS,  (OPMUPOBAHUIO  YMEHHS  MOJIb30BAThCSA
anropuTMamMu, a TakkKe NPUOOPETEHUI0  NPAKTUYECKUX  HABBIKOB,
HEOOXOAMMBIX JJI TOBCEIHEBHOW »W3HHU. Pa3BUTHE MOHATHS O 4YHUCIE B
OCHOBHOM HIKOJIE CBSI3aHO C pallMOHAIBHBIMH U UPPALMOHATIBHBIMHU YKCIIAMHU,
dbopMupoBaHUEM MPEACTABICHUNA O JACHCTBUTEIHHOM YHCIE. 3aBEpIICHHE
OCBOEHHUSl UHCJOBOM JIMHUM OTHECEHO K CTapuieMy 3BEHy 0OIlero
o0pa3oBaHUs.

Conepxanue JByX anreOpamveckux JUHUH — «AJdreOpandeckue
BBIpQXECHUS» U «YPaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y
yYaluxcs MaTeMaTU4ecKoro ammnapara, HeoOXOAMMOIo IS PelIeHUs 3ajaad
MaTe€MaTHKH, CMEKHBIX MPEAMETOB U MPAKTUKO-OPHUEHTHUPOBAaHHBIX 3a1ad. B
OCHOBHOM WIKOJE Y4YeOHBIA Marepuajn rpynmnupyeTcss BOKPYT paluOHAIbHbBIX
BBIpOKEHUN. AJreOpa JEMOHCTPUPYET 3HAUYEHUE MATEMATUKU KaK S3bIKa IS
NOCTPOEHUSI MAaTeMAaTHYECKUX MOJIEei, ONUCaHUS TMPOLECCOB U SBJICHUM
peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOAST TakKe HanbHeilliee
pPa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS,, HEOOXOIUMOI0, B YaCTHOCTH, JJIs
OCBOCHMSI Kypca HH(POPMATUKH, M OBJIAJICHUE HABBIKAMH JI€TyKTHUBHbIX
paccyxaenui. I[IpeoOpazoBaHue CHUMBOJIBHBIX (OpPM  BHOCUT  CBOU
cnenuUUecKnii BKJIAJ B Pa3BUTHE BOOOPaXKEHWs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne (PyHKITMOHAIBHO-TpauuecKo JIMHWM HAIEJIEHO Ha
MOJlyYeHHWEe INKOJbHUKAMU 3HAaHUW O (YHKUMAX KAk  BaKHEHIIen
MaTeMaTUYECKOM MOJENW JJis OMMCAHMS U UCCIENOBAHMS Pa3HO0OpPa3HBIX



IIPOLIECCOB U SIBIIGHUU B Mpupojie U oOuiecTBe. M3yyeHue 3toro marepuania
CIIOCOOCTBYET pa3BUTUIO y YYaIIMXCAd YMEHHUS HCIOJIb30BaTh pa3IUYHbIC
BBIPA3UTENIbHBIE CPEJCTBA A3bIKA MATEMATUKU — CJIIOBECHBIE, CHMBOJIMYECKUE,
rpaguyeckue, BHOCUT BKJIaJ B (OPMUPOBAHHE TMPEACTABICHUA O POIU
MaTeMaTUKHU B PA3BUTUU IUBWIN3ALMNU U KYJIbTYPBHI.

MecTo yueOHOro Kypca B yueOHOM IIJIaHe

CornacHo ydyeOHOMY IJlaHy B 7—9 Kiaccax u3yyaercs yuyeOHBIH Kypce
«Anredpay», KOTOPBII BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/Ieiibl COAEPIKAHMS:
«Hucna u BBIUKUCIEHUSA», «AJreOpanyecKue BBIPAKEHUSN», «YPAaBHEHUS H
HEPABEHCTBa», « DyHKIUNY.

VY4eOHbIi Mi1aH Ha U3y4yeHHe anreOpsl B 7-9 kiaccax OTBOJIUT HE MEHEE
3 yueOHBIX 4acOB B HEJEIIO B TEUEHHUE KaXKJI0TO rojja 00y4eHuUs1, BCETO 3a TpU
rojia o0y4yenusi — He MeHee 306 yueOHBIX 4acoB.

COLAEPXAHUE YUYEBHOI'O KYPCA (ITO 'OIAM OBYUYEHHM A

7 kJacc

Yucna u évluucnenusn

PaunoHabHbIe YKnc/Ia

Hpobu OOBIKHOBEHHBIE M JAECATUYHBIC, IEPEXOJ OT OAHOW (OPMBI
3anmucu  Apobedt k apyroil. IloHsTHE palMOHAIBHOTO YHCIA, 3aMuCh,
CpaBHEHHE, YIOPSJOUYMBAHUE paAlMOHAIBHBIX uYHcel. ApudmeTudyecKue
JNEUCTBUS C PAlMOHAIBHBIMU UKciiaMu. Pemenne 3a1ad u3 peaibHOM MPaKTUKU
Ha YacTH, Ha JPOOH.

CremneHnb ¢ HaTypaJIbHBIM TIOKa3aTesieM: OmpeJiesieHre, Mpeodpa3oBaHue
BBIPKEHUI Ha OCHOBE OIPECIICHHUS], 3aITUCh OOBIITNX YUCEN.

[IpotieHTHl, 3amuch NPOLEHTOB B BHUAE JpoOW W JpoOu B BUIE
MPONEHTOB. Tpy OCHOBHBIE 33/1a4X HA MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PeabHOI
MPAKTUKH.

[IpuMmeHeHne MPU3HAKOB JCJIUMOCTH, Pa3JOKEHHUE Ha MHOXUTEIU
HATypaJIbHBIX YUCET.

PeasibHbie  3aBUCHMMOCTH, B TOM 4HCJIE€ TMpsMas UM oOpaTHas
MPONOPIUOHATIBHOCTH.

Anzebpauueckue eviparicenus

[lepemeHHBIE, YHMCIOBOE 3HAYEHUE BBIPAXKEHUS C TEPEMEHHOM.
JlonmycTumble 3HaueHus] nepemMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXKIY
BeTMYMHAMU B BUjie opmyiibl. Berauciaenus mo Gpopmymam.

[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUN, TOXICCTBEHHO paBHBIE
BBIPOKCHHS, TpaBWiia MpeoOpa3oBaHWsi CyMM | TPOU3BEACHHM, IMpaBHUiia
PACKPBITHS CKOOOK M MPUBEICHUS MTOJO0HBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATyPAIbHBIM MOKA3aTEJIEM.



OpHounensl W MHOrowieHsl. CreneHb MHOrowieHa. ClloXxeHue,
BBIUNTAHUE, YMHOXXEHHE  MHOIOWIEHOB.  DOpMyJibl  COKpPalIEHHOIO
YMHOXEHMS: KBagpaT CyMMbl W KBajapaT pa3HocTH. PopMyna pa3HOCTU
KBaJIpaToB. PaznokeHne MHOIOWIEHOB HA MHOXKHUTEIH.

Ypaenenua

VYpaBHEHUE, KOPEHb YpaBHEHUs, MpaBHIIa MPeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JInHelHOe ypaBHEHHE C OJHOU MEPEMEHHOM, YUCIIO KOPHEH JTMHEHHOTO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUU. COCTaBIEHHE YpaBHEHUH IO
YCJIOBHIO 3aJ1a4M. PelieHne TeKCTOBBIX 337a4 C MOMOIIbIO YPABHEHH.

Jluneiinoe ypasnenue ¢ 08yms nepemennvimu u e2o epagux'. Cucrema
IBYX JIMHEMHBIX YypaBHEHUH C JByMs IIEpEMEHHbIMU. PemieHune cucrem
ypaBHEHHUH c1OCOOOM MOJCTaHOBKU. [IprMepsl peleHus: TEeKCTOBBIX 3a/1ay ¢
IIOMOILBIO CUCTEM YPaBHEHHUH.

Koopounamut u cpaguxu. @Pynkuyuu

KoopanHara toukn Ha npsimMoil. UucinoBble NMpOMEXYTKH. PaccrosiHue
MEXAY JBYMS TOUKaMU KOOPJAMHATHOM MPSMOM.

[IpsimoyronbHast cuctema koopamHat, ocu OX m Oy. Alcmucca u
OopIuHAaTa TOYKM Ha KOOpPAMHATHOM miockocTu. Ilpumepsl rpaduxos,
3a1aHHbIX opMynamu. UteHne rpauKkoB peanbHbIX 3aBUCUMOCTEH.

[Tonsitue pynkuuu. I'paduk pynkumun. CoiictBa QpyHkuui. JInHeitHas
¢ynkuus, e€ rpadpux. I'paduk pynkuum y = kx + b. I paguueckoe pewenue
JIUHEUHBIX YPABHEHUU U CUCTNEM IUHEUHBIX YPAGHEHU.

8 KUIACC

Yucna u éviuucnenusn

KBagpatueiit kopeHb u3 yucna. [lowamue 06 uppayuoHaibHOM Hucie.
Hecamuunvie  npubnudicenus UPPAYUOHATILHLIX — HUCEL. CaoiicTBa
apu(MeTHYeCKUX KBaJpPaTHBIX KOPHEW U UX NMPUMEHEHHE K MpeoOpa3oBaHUIO
YUCJIOBBIX BBIPAXXEHUHN U BBIUUCIECHUSAM. /leticmeumenbHble YUcid.

Crenenb c 1eNbIM TOKa3aTesneM U e€ cBoiicTBa. CTaHIapTHas 3aluch
qucia.

Anzebpauueckue eviparxicenus

KBampaTHbiil TpEXUiieH; pa3OKEHHE KBAJAPATHOIO TPEXUWIEHA Ha
MHOXHTEIH.

AnreOpaunyeckas 1poOb. OCHOBHOE CBOMCTBO airedpanyeckoil IpoOu.
CrnoxeHrie, BBIYMTAHUE, YMHOXKEHHUE, JCJICHHE alreOpandeckux IapoOeit.
PanmonanbHbie BhIpa)KEHUS U UX IPe0Opa3oBaHue.

1 3pecb v ganee KypcMBom 0603HaYeHbl TEMbI, U3y4eHME KOTOPbIX MPOBOANUTCA B 03HAKOMUTE/ILHOM
nnaHe. Megaror camocToaTelbHO onpeaenseT 06bem M3yyaeMoro matepuana.



Ypasnenusa u nepasencmea

KBagpatHoe ypaBHeHue, (opmysia KOpHEH KBaapaTHOTO YpaBHEHUS.
Teopema Buema. PemeHne ypaBHEHUM, CBOISIIIMXCS K JIMHEUHBIM U
kBajgpaTHbIM. [IpocTeiime 1poOHO-pallMOHATIbHBIE YPaBHEHUS.

I'paghuueckas unmepnpemayus ypaemeHuu ¢ 08yMs NepPeMeHHuIMU U
cucmem JUHEUHbIX YpasHeHuu ¢ 08yms nepemeHnuvimu. llpuMepsl pemieHus
CHUCTEM HEJIMHEHHBIX YPaBHEHUH C ABYMs I€PEMEHHBIMU.

Pelienne TEKCTOBBIX 33/1a4 aNreOpandyeckuM CocoOoM.

UucnoBele HEpaBEHCTBA W MUX CBOWCTBAa. HepaBeHCTBO ¢ omHOMU
[IEpEMEHHON. PaBHOCWIIBHOCTh HEpPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM
nepeMeHHOW. CUCTEMBI TMHEWHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM.

Dynkyuu

[Tonsitue dynkuuu. OO6MacTh ompeneseHUsT U MHOXECTBO 3HAYCHUN
dbynkuuu. CiocoObl 3a1anus QyHKITUH.

I'padux pynkuu. Urenue cBoiicTB GpyHKIUU 110 €€ rpaduky. [Ipumepst
rpa@uKoB QYHKIMM, OTPAKAIOIMIUX PEATTbHBIE MPOIECCHI.

OYHKIMU, OMHUCHIBAIONINE MPSIMYI0 M OOpaTHYIO IPOIMOPIHOHAIBHBIC
3aBucMMOCTH, MX rpaduku. Oymkmum y = X3, y = X3, y = Vx, y = g
I'paguueckoe pewienue ypagnenuii u cucmem ypagHeHuli.

9 KJIACC

Yucna u évluucienus

JlecTBUTEIBHBIE YHCJIA

PanmoHaneHble  YUCHA,  UPPAYUOHANbHLIE — YUCIA, KOHEuHble U
beckoneunble Oecsamuunble Opodou. Muodcecmseo OelicmeumenbHblX Yucei;
Oelicmeumenvuble 4UCiad Kak 0OecKoHeuHble Oecsamuylble Opobu. Bzaummuo
OOHO3HAYHOE COOMBEMCMBUE MEHCOY MHONCECBOM O0eUCMBUMENbHbIX YUCE]L
U KOOPOUHAMHOU NPAMOILL.

CpasheHue OelicmeumenvbHulX Hucel, apugmemuveckue Oeucmeus ¢
OelicmeumenbHblMu YUCIAMU.

H3mepenus, NpuoInKeHnsl, OLEHKH

Pasmepbl 0OBEKTOB OKPY’KAIOIIEr0 MHpPA, JIUTCIBHOCTH IPOICCCOB B
OKpY’KaroIIeM MHUpeE.

[TpuOamkEéHHOE 3HAYCHHWE BEJIUYHMHBI, TOYHOCTh IPUOIIIKECHUS.
Oxpyrienue yncen. [Ipukuaka u olleHKa pe3yJIbTaTOB BBIYUCIICHUM.

Ypaeuenusa u nepasencmea

YpaBHeHus ¢ OJHOH NepeMeHHOoI

JInneniHoe ypaBHEHME. Pemenne ypaBHeHNM, CBOISIIMXCS K IUHEUHBIM.

KBamparnoe ypaBHenue. Pemenne ypaBHEHMH, CBOASIIUXCA K
KBaJpaTHbIM. bukBagpatHoe ypaBHeHUE. [Ipumepwvl pewenus ypasHeHull
mpemuell U 4emeépmoti cmenenell pasiodceHuem Ha MHONICUMENU.



Petenue qpoOHO-panimoHAIbHBIX YPAaBHEHUN.

Pelienre TeKCTOBBIX 3aa4 anreOpandeckuM METOI0M.

Cucrembl ypaBHeHUH

VYpaBHeHue c AByMsi MEpEeMEHHBbIMU M ero rpaduk. Pemenue cucrem
JBYX JIMHEWHBIX ypaBHEHUU ¢ AByMs MEpEeMEHHBbIMU. PerieHue cucrteM IByX
YPaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a APYroe — BTOPOM CTEICHH.
['paduaeckas maTEpHIIpETAIIS CUCTEMBI YPABHCHHM C IBYMS TIEPEMEHHBIMH.

Pelienne TEKCTOBBIX 33/1a4 aNreOpandyeckuM CocoOoM.

HepaBencrBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB € OJHOM NEpeMEHHOMW. Pemienue
CUCTEM JIMHEHHBIX HEPAaBEHCTB C OJHOM mepeMeHHoil. KBagpaTHbie
HepaBeHCTBa. ['paduueckas nHTEpIpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB
C ABYMS IIEPEMEHHBIMU.

Dynkyuu

KBagpatuunas ¢ysnkuusa, e€ rpadux wu cBoiictBa. [lapaboua,
KOOPJIMHATHI BEPILIUHBI Napa0oJibl, OCb CHMMETPUHU NTapadoJIbl.

['paduku (byHKITHIA: y = kx, y = kx + b, y = X%
y = Vx,y = ¥ HX CBOCTBa.

Yucnoewvie nocnedoosamenvHocmu

OnpenesieHue u cnoco0bl 3a1aHUS YNCJIOBBIX MOCTEA0BATEIbHOCTEMH

ITousartune YHCJIOBON MOCJIeJOBATEILHOCTH. 3amanue
MOCJIEIOBATEILHOCTU PEKYPPEHTHOM hopMyIioii U HopmyIioit N-ro yjieHa.

ApudmMeTndeckas 1 reOMeTPUYECKAS NMPOTPeCcCHH

Apudmernueckass U TreoMmerpuyeckas rmporpeccuu. Dopmynbsl N-TO
YJieHa apu(PMETHYECKON U TEOMETPUYECKOM MPOrpEecCHil, CyMMBbI TEPBBIX N
YJICHOB.

Hzobpascenue  unenos  apugpmemuueckou U - 2eoMempuyecKou
npozpecculi.  Mmouykamu Ha KOOpOUHAmHOU naockocmu. Jluneunoiti u
aKcnoHeHyuanbhvli pocm. CrodcHble npoyeHmbl.

Pa6ouasi nporpamma y4e0Horo kypca «I'eomeTpus».
7-9 Kiaacchl

enu u3yveHusi yaeGHOro Kypca

OO61ue nenu n3ydeHus yuyeOHoro kypca «l'eomeTpus» mpecTaBieHbl B
I[TOOIT OOO. OHu 3aKknrOYaroOTCs, MPEXKIAE BCEr0 B TOM, YTO HAa YypOKax
reoMeTpun OOyYarOIIUNCS YUUTCS MPOBOAUTH JOKA3aTENbHBIE PACCYKACHMUS,
CTPOUTH JIOTHUECKHUE YMO3AKIIOUCHHSI, I0KA3bIBATh UCTUHHBIEC YTBEPKICHUS U
CTPOUTH KOHTPHOPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKIEHHUS  «OT



IPOTHUBHOIOY», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (hOPMYIUPOBATH OOpATHBIC
yTBEpXKJeHUd. B oOydeHHMM yMEHHI0O pacCyKJaTh COCTOMT BaKHOE
BOCIIUTATENIBHOE 3HAYEHUE W3YYEHHS TEOMETPUHU, MPUCYLIEE HMEHHO
OTEYECTBEHHOW MAaTEMaTUYECKOW LIKOJIE.

BTopo# 1nenpro n3ydeHus reOMETpUHN SIBJIETCS MCIOJIB30BAHUE €€ Kak
MHCTPYMEHTA NPH PELICHUHN KAK MATEMAaTUYECKUX, TAK U MPAKTUYECKUX 3a]1a4,
BCTPEYAIOLIMXCSI B PEATbHOM KU3HH. OTOMY COOTBETCTBYET BTOpaf,
BBIYMCIIMTEIIbHAS JIMHUS B U3YYEHUH I'€OMETPUHU B IIKOJE. ISl 3TOr0 yUHUTENIO
pEeKOMEeHayeTcsl  moAOWpaTh  3aJauyd  MPAKTHYECKOrO  XapakTepa Ui
paccMaTpUBAEMBIX TEM, YUYHUTh yYAIIUXCA CTPOUTh MATEMATHYECKHUE MOJEIU
peanbHBIX KU3HEHHBIX CUTYyallud, IPOBOAUTL BBIYMCICHUS M OLCHUBATH
aZICKBaTHOCTb IIOJIy4EHHOT0 pesyibTaTta. KpaiiHe Ba)XKHO MOJAYEPKUBATH CBSI3H
F€OMETPUU C  IPYTMMHM  IIpEIMETaMH, MOTHUBUPOBATh  MCIIOJIb30BaTh
ONpE/ENeHUs] TEOMETPUYECKUX (Uryp U TMOHATUH, JIEMOHCTPUPOBATH
IPUMEHEHUE MOJIYyYEHHbIX YMEHUHN B (PU3MKE U TEXHUKE. DTU CBSI3U Hanboiiee
ApKO BHUIHBI B Temax «Bekropsl», «TpUrOHOMETpUYECKHE COOTHOLIEHHUS,
«Metop koopaunat» u «Teopema [Tudaropay.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo ydyeOHOMY MmilaHy B 7-9 knaccax M3ydaercs y4eOHbIH Kypc
«l'eoMeTpus», KOTOPBIA BKJIKOYAET CIEAYIOIIME OCHOBHBIE  Pa3ebl
conepxanusi: «l'eomerpuueckue GuUrypel U uX CBOHCTBa», «M3mepenue
F€OMETPUYECKUX BEIWYMH», a Takke «JleKkapToBbl KOOpIWHATBHI Ha
IocKoCcT», «Bektopel», «J[Bmwkenus mimockoct» u «lIpeoOpazoBanus
no1o0us».

VY4eOHbI MiaH NpeaycMaTpUBaeT H3ydyeHUE IeOMeTpud Ha 06a30BOM
YpOBHE, UCX0JIs U3 HE MeHee 68 yueOHbIX YacoB B y4eOHOM rojy, BCEro 3a Tpu
roja o0yueHus: — He meHee 204 Jacos.

Conepxanue yuyebHoro kypca (mo rogam o0y4deHust)

7 kaacce

Havanbabie noHaTus reomerpun. Touka, mpsamas, OTpE30K, JIyd. YTOJ.
Bunp! yrios. BeprukansHbsie U cMexHbIe yIubl. buccekrpuca yria. Jlomanas,
MHOTI'OYTOJIbHUK. [IapanienbHOCTh U NEPIEHAUKYIIIPHOCTD IIPSMBIX.

Cummempuunvie ueypol. OcHoHbBIE CE0UCMEA 0CEEOU CUMMEmMPUU®.
IIprMepbl CHMMETPHM B OKPYKAIOILIEM MUPE.

2 3pecb U ganee KypcMBomMm 0603HaYEHbI TEMbI, U3yYEHME KOTOPbIX MPOBOAMUTCA B O3HAKOMUTEIbHOM
nnaHe. Megaror camocToATeIbHO onpegenseT o6bem M3ydyaemMoro matepuana.



OcHogHble NOCMPOEHUsI ¢ NOMOWBIO YUPKYJISL U TUHEUKU.

Tpeyronbuuk. Beicota, MenuaHna, OHCCEKTpUCa, UX CBOWCTBA.
PaBHOOCApeHHBII W PaBHOCTOPOHHHM  TpEyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M NpU3HAKU PABHOOEIPEHHOrO0 TpeyrojibHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIBbHUKOB.

CpoiicTBa W TNpPU3HAKM NapaUIeNbHbIX HpsAMbIX. Cymma yrjoB
TpEyTroJIbHUKA. BHENTHUE yTIIbI TPEYTOJIbHUKA.

[IpssMoyrosbHbId TpeyrodbHUK. CBOMCTBO MEIWaHbl MPAMOYTOJIBHOIO
TPEYTOJbHUKA, NPOBEAEHHOM K  rumnoreHyse. [lpu3Haku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJbHUKOB. IIpAMOYrOabHBIN TPEYroJbHUK C YIJIOM B
30°.

HepaBeHcTBa B T€OMETPUM: HEpaseHCMB0 mpey2oibHUKA, HEPABEHCTBO
O JJIMHE JIOMAaHOH, TeopemMa o OousiblieM yrjie u OoJbllield CTOpOHE
TpeyrojapHuKa. IlepneHauKyisap u HakJIOHHAs.

T'eomempuueckoe mecmo mouek. buUccekTpuca yria U CEPEIUHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHAE MECTA TOUYEK.

OKpyXKHOCTb W Kpyr, XOpJa W AUaMeTp, MX CBOWCTBA. B3amMHOe
pacmoJIO)KEHUE OKPYKHOCTH © npsamoi. KacarenbHas u cekymas K
OKpYKXHOCTH. OKpy»XHOCTb, BINHCaHHas B yroj. BnucanHas W onuvcaHHas
OKPY>KHOCTH TPEYTOJIbHHKA.

8 kiacc

Yerbipéxyronpauku. IlapamienorpamMm, €ro NpU3HAKA U CBOMCTBA.
YacTHple cilydan TapajjieiorpaMMmoB (TIPsIMOYTOJIBHUK, POMO, KBajpar), UX
NpU3HAaKM W CBOWCTBA. Tpamerusi, paBHOOOKas Tpamenus, €€ CBONCTBa U
npusHaku. [IpsamoyronpHas Tpanenus.

Memoo yosoenus meouansi. Llenmpanvuas cummempus.

Teopema Daneca u meopema o nponopyuoHatbHvix ompeskax. CpenHue
JIMHUM TPEYTOJIbHUKA U Tpaneumu. [lenmp macc mpey20abHuKa.

Ilooobue mpeyzonvruros, koagguyuenm nooobus. Ilpuznaxu nooodus
mpey2onbHuxos. lIpuMeHenne noqooust npu peleHny NPakTUYeCKUX 3a/1ay.

CaoiicTBa miomaaen reomerpudeckux ¢puryp. @opmyiibl ajs IOMAIN
TpeyroJibHUKA, apajiesorpaMmma, pomoa u tpaneuuu. OTHOLIEHUE MII0Maaei
no100HBIX GUryp.

Brluncnenne momaneid TpEyroJbHUKOB W MHOTOYTOJIBHUKOB —Ha
KJIeT4aToOu Oymare.

Teopema Iludaropa. [Ipumenenne teopemsl Iludaropa mpu pemeHuu
IIPAKTUYECKUX 3a/1a4.



CuHyc, KOCHHYC, TaHIE€HC OCTPOro yria  MpSMOYTOJBHOTO
TPEYTroJIbHUKA. OcHoBHOE TPUTOHOMETPHUUECKOE TOXJIECTBO.
Tpuronomerpuueckue GyHkIuu yrioB B 30°, 45° u 60°,

Bnucannbie U eHTpalIbHbIE YIJIBI, YTOJI MEXIY KacaTeJIbHOU U XOPAOH.
Yrael  Mexay XopJaMu M CEeKyIIMMH. BrucaHHble W ONHUCaHHBIC
YETBIPEXYTOJBHUKNA. B3anMHOe pacronokeHue AByX OKpyxkHocTen. Kacanue
OKpy>kHOCTeH. OOIIME KacaTelIbHbIE K IBYM OKPY>KHOCTSIM.

9 kJacc

Cunyc, kocuHyc, TtaHreHc yrioB or 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOKIeCTBO. DOPMYIIbI IPUBEACHUSI.

Pemenne tpeyronsHukoB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne npakTUyeCcKUX 3alad C HCIOJIb30BAHHEM TEOPEMbI KOCHHYCOB U
TEOPEMBI CUHYCOB.

IIpeobpaszosanue nooodbus. Ilooobue coomsemcmeeHHbIX I1eMEHMO8.

Teopema o npouszsedenuu ompesko8 Xopo, meopemvl 0 HNPOU3BEOeHUU
OmMpe3K08 CeKyUwux, meopema o Keaopame KacamebHOll.

Bektop, nanuHa (MOIysnb) BEKTOpa, COHANpPaBJIEHHBIE BEKTOPHI,
MPOTHUBOIOJIOKHO HAMNpPAaBIECHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpaluy HaJ BeKTopamu. PasiiokeHue BeKTopa Mo
IBYM HEKOJUIMHEeapHbIM BekTopaM. Koopaunatel BekTtopa. CkanspHoe
MIPOU3BEACHUE BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JUTMH U YTJIOB.

JlekapToBbl KOOPIMHATBHl Ha IUIOCKOCTH. YpaeHenus npsamou W
OKPY>KHOCTH B KOOpJIMHATAaX, NMEPECEUEHUE OKPYKHOCTEN W MpaAMbIX. MeTron
KOOPAWHAT U €ro NpUMEHEHUE.

[IpaBunbHbIE MHOTOYrOJNIBHUKM. JlIMHA OKpy»XHOCTH. I'pamycHas u
paauaHHas Mepa yrila, BRIUUCICHHUE JUIMH IyT oKpyxkHocTel. [nomans kpyra,
CEKTOpa, CErMEHTA.

Heudicenus ~ naockocmu U 6HympeHHue  cummempuu  Queyp
(an1emenmapmuvle npeocmasnenus). Ilapannenvhwiii neperoc. Ilosopom.

Pa6ouasi nporpamma y4e0HoOro kypca «BeposiTHOCTb M
CTATHCTHKA» 7-9 KJIAaCChI

Henu n3yyeHust yueOHOro Kypca

B coBpemMeHHOM 1M(PPOBOM MHUpE BEpPOATHOCTb M CTAaTHCTHUKA
npuoOpeTaroT BCE OONBIIYI0 3HAYMMOCTh, KaK C TOUKH 3PEHUS MPAKTHUYECKUX
MPWIOKEHUH, TaK U UX polin B oOpasoBaHuu. Kaxaplii 4eIoBEeK MOCTOSIHHO
MIPUHUMAET PEIICHUs] HAa OCHOBE HMEKOIIMXCA Y HEro AaHHbIX. A s
00OCHOBAaHHOTO TPUHATUS PEUICHHs] B YCIOBUAX HEIOCTATKa WM M30bITKA



uHbopMalMl HEOOXOJMMO B TOM UHCIE XOpOLIO CHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTAaTHCTUYECKOE MbIIUIEHHE. VMEHHO MOATOMYy OCTpO
BCTaja He0OXOAUMOCTh CPOPMHUPOBATH Y yUAIIUXCS, B TOM YUCIIE YUYAIIUXCS C
311P, ¢yHKUMOHATBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYI0O B CeOsl B KadecTBe
HEOTBEMJIEMOW COCTABJISIIONIEM YMEHHE BOCIPUHMMATh W KPUTHYECKHU
aHAIM3UPOBaTh WH(POPMAIIMIO, TPEACTABICHHYIO B pa3IMYHBIX (HOpMax,
IIOHUMAaTh BEPOSITHOCTHBIM XapakTE€p MHOTUX pEAIbHBIX IMPOLECCOB U
3aBUCUMOCTEM, MPOU3BOAUTH MPOCTEHUININE  BEPOATHOCTHBIE  PACUETHL.
3HAaKOMCTBO C OCHOBHBIMM MPUHIIMIAMU cOOpa, aHaIW3a U MPeACTaBICHUS
JAHHBIX U3 Pa3IU4HbIX cep *KU3HM 0OIIecCTBa U TrocyAapcTBa MPUOOIIAET
y4YaIuxcsi K 0011eCTBEHHBIM HHTEPECAM.

B crpykrype mporpammbel y4eOHOro Kypca «BepodTHOCTh U
CTaTUCTHKa» OCHOBHOM IIKOJIBI BBIJEIEHBI CIEAYIOIINE COJIEPHKATEIbHO-
Meroguyeckne auHUU:  «lIpencraBieHne  JaHHBIX W ONMCATEIbHAS
CTaTUCTHKa»; «BeposTHOCTHY»; «DIeMeHThl KOMOUHATOpHUKWY»; «BBeaeHue B
Teopuro rpadoBy.

Conepxanvne nuHuM «llpencraBieHne JaHHBIX W ONKCATENbHAs
CTAaTUCTUKA» CIIY)KUT OCHOBOW i1 (OPMUPOBAHUSI HABBIKOB pPabOTHI C
nH(popMalue: OT YTeHHs] U UHTEePIpeTali HHPOpMALINK, TPEACTABICHHON B
TabauIax, Ha auarpaMmax M rpadukax g0 coOopa, MpeCTaBICHUs U aHalu3a
JAHHBIX C MCIOJb30BAHUEM CTATUCTUYECKUX XapPaKTEPUCTUK CPEAHUX U
pacceuBanus. Paborasa ¢ gaHHbiMH, oOydaromuecs ¢ 3[1P yuaTcs cuuThiBaTh 1
MHTEPIPETUPOBATh JIaHHbIC, BBIJBUTaTh, apryMEHTUPOBATb U KPUTHUKOBATh
NPOCTEUIIINE THUMOTE3bl, Pa3MBIIUIATh HaJ (aKTOpaMHu, BBI3BIBAIOIINMHU
U3MEHYUBOCTh, U OLIEHUBATh UX BIUSHHE HA PACCMATPUBAEMbIE BEIUYHHBI U
IIPOLIECCHI.

NHTynTNBHOE  TIpeACTaBIEHHE O  CIYYalHOW  M3MEHYMBOCTH,
HCCJIEJOBAHUE 3aKOHOMEPHOCTEW W TEHICHIMUA CTAHOBUTCS MOTHBUPYIOLIEH
OCHOBOW JUIsl H3YyYEHUsS] TEOPUU BEPOATHOCTEW. bOJbplIOe 3HAYECHUE A
yuanuxca ¢ 311P 31ecs uMeroT mpakTHYeCcKue 3a1aHus, B YACTHOCTH OIIBITHI C
KJIACCUYECKUMU BEPOATHOCTHBIMU MOJEIISIMH.

[ToHsiTHE BEpOSATHOCTU BBOJUTCS KaK Mepa MPaBIoNo00us CIIy4aifHOTO
coobiTust. Ilpm wm3ydenun kypca oOydaronumecs ¢ 3I[IP 3HakomsTcs c
MPOCTEUIINMUA  METOJAMU  BBIYMCIEHUS BEPOSTHOCTEW B  CIIyYaWHBIX
AKCIIEPUMEHTAX C  PAaBHOBO3MOXKHBIMU  DJIEMEHTAPHBIMM  HCXOJIAMH,
BEPOSITHOCTHBIMU 3aKOHAMH, TO3BOJISIONIMMU CTaBUTh W peliaTh 0Oosee
CIOXHBIE 3aauu. B Kypc BXOJAT HayajabHbIC NPEACTABICHUA O CIyYaMHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

Taxxe B paMKax 3TOro Kypca OCylECTBISETCS 3HAKOMCTBO yUaIlIUXCS C
3IIP ¢ MHOXECTBaMM U OCHOBHBIMU OMEpPAIUSIMH HaJl MHOXECTBAMH,



paccMaTpuBalOTCA TpPUMEpPhl TPUMEHEHHUS MJis pelieHHs 3a1ad, a TaKkKe
UCTIOJB30BaHUS B IPYTUX MaTeMaTHIECKUX Kypcax M YIeOHBIX TpeaMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

B 7-9 kmaccax wusydaercs Kypc «BeposSTHOCTh W CTaTHCTHKA», B
KOTOpBIM BXOIAT pasfensl: «llpencraBneHne naHHBIX W ONKCATENbHAs
CTaTUCTUKa»; «BeposSTHOCTBY; «neMeHTh KOMOMHATOpUKH»; «BBeaenue B
Teopuro TpadoBy.

Ha u3ydenue mgaHHOro Kypca OTBOAMT | ydeOHBIA Yac B HENENTIO B
TE€YEHHE KaKJ0To roja o0yueHus, Bcero 102 yueOHbIX yaca.

Conepxanue yuyebHOro kypca (1o rogam o0y4deHust)

7 kJacc

[IpeacraBinenre AaHHBIX B BHUjAE TaOMUI, AuarpamMm, TIpaduKOB.
3anonHeHue TaOJMIl, YTEHUE U TOCTPOEHUE JuarpaMMm (CTOJIOHMKOBBIX
(ctombuatbix) © KpyroBbix). UteHue rpaduKoB pealbHBIX MPOIECCOB.
W3Bneduenne wuHbopMauu U3 AuarpaMM © TaOJMIl, WCIOJIB30BaHHE U
UHTEpPIpETals JaHHBIX.

OmucarenpHasi CTaTUCTHKA: cpeAaHee apupMETHYecKOoe, MeIuaHa,
pa3max, HamOosbIlllee ¥ HAaWUMEHbBIIIEC 3HAYCHUS HaOOpa YHUCIIOBBIX JaHHBIX.
[Iprmeps! caydaiiHOM H3MEHUYUBOCTH.

Cryuaiinelii.  skcnepumenm — (onvlm) U  clyyauHoe — cobwvimue.
Beposmuocmvs  u  uwacmoma. Ponb  Mano8eposmubix U - NpAKMuUYecKu
00CmMoBepHbIX cobbIMuUll 8 npupode u 8 obwecmee. Monema u uepanvHas
KOCMb 6 Mmeopuu 6eposimHoCmert.

I'pagh, sepuuna, peopo. Cmenenv epuunsvl. Yucno pébep u cymmapHas
cmenens gepuiun. Ilpeocmasnenue o ceéaznocmu epagha. Llenu u yukner. Ilymu
6 epagax. Obxo0 epagha (viinepos  nymw). Ilpeocmasnenue 06
opuenmupogannom epage. Peutenue 3a0au ¢ nomowsbto epagos.

8 kiace

[IpeacraBneHue TaHHBIX B BUAC TaOIUI, TUarpamMmm, rpad)uKoB.

MHOXXECTBO, 3JIEMEHT MHOXECTBA, IMOJAMHOXeCTBO. Oreparuu  Haj
MHOXECTBaMHU:  OObEAMHEHUE, IepeceueHue, jomnoiaHeHue. CBolcTBa
omepanuii  HAJ  MHOXKECTBAMH:  TIEPEMECTHTEIILHOE,  COYETaTeNIbHOE,
pacnpenenuTenbHOe, BKJTFOUCHHSI. Hcnonp3oBanune rpaduIecKoro
IIPEICTABIICHUSI MHOXKECTB JJISI ONHMCAHMS PEATBHBIX IPOIIECCOB M SBJICHUH,
IIPY PEIICHUY 3a]1a4.

Hszmepenue pacceusanus Oannvix. Jucnepcus u cmaHOapmuoe
OMKJIOHEeHUe YUCI08bIX HAb0po8. [uazpamma pacceusanus.

3 3pecb U ganee KypcMBoM 0603HaYEHbI TEMbI, U3yYEHME KOTOPbIX MPOBOAMUTCA B O3HAKOMUTEIbHOM
nnaHe. Megaror camocToATeNIbHO onpeaenseT o6bem M3ydyaemMoro matepuana.



DOneMeHTapHble COOBITUS cllydaiiHoro ombita. CiaydaliHble COOBITHS.
BepositHocTi  coObITUH. OTBITBI ¢ PaBHOBO3MOKHBIMHU  AJIEMEHTapHBIMU
coObitusiMu.  CiywaitHbiii  BbIOOp. CBsi3b  MEXIy MAaJIOBEPOSITHBIMU U
MPAKTUYECKU JJOCTOBEPHBIMHU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

epeso. Ceoiicmea Oepegves: eOUHCMBEHHOCMb NYMU, CYWECMBO8AHUE
BUCAYEl BEPULUHDL, C653b MEeNHCOY YUCIOM 8epuiur U yuciom péoep. llpasuno
ymHuodcenus:. Pewenue 3a0au ¢ nomowwio epaghos.

lIpomusononoscnvie cobvimus. [uacpamma unepa. Obvedunenue u
nepeceuenue codovimuu. Hecoemecmuvie cobovimus. Dopmyna crodxcenus
eeposmuHocmell. Ycnosnas  eeposmuocms.  Ilpasuno  ymmoodwcenus.
He3zasucumoie cobvimus. Ilpeocmasnenue skcnepumenma 6 6uode oOepesa.
Pewenue 3a0au mna Haxooxcoenue e6eposmHocmeli ¢ NOMOWbIO Oepesa
CIYYaliHO20 dKCnepumenma, ouazpamm Jiiepa.

9 k1ace

[IpeacraBnenre MaHHBIX B BHAE TaOIUI, AuarpamMm, TIpaduKoB,
UHTEpIpEeTalrs JaHHbIX. YTeHHEe U MOCTPOCHHE TabJIuIl, TuarpaMm, rpaduKkoB
10 PEAITbHBIM JaHHBIM.

IlepecranoBku u ¢akrtopuan. CodeTaHuss M YHCIO COYETAHUM.
Tpeyeonvuux Ilackana. PemieHnue 3a1ad ¢ UCMOIb30BaHUEM KOMOUHATOPUKH.

T'eomempuueckasn eeposimuocmo. Cayuatinsiii 8b100p MOUKU U3 huypol
HA NIOCKOCMU, U3 OMPe3Ka U U3 0yeU OKPYHCHOCIU.

HcnbiTanue. Yenex n Heynaya. Ceprst HCIBITAHUM 0 MEPBOrO yCIeXa.
Cepus ucneitanunii bepnymm. BepositTHocTH cOOBITUH B CepuUM UCIBITAHHMA
bepnymm.

Cnyuaiinas BEJIMYMHA 151 pacnpeneneHue BEPOSATHOCTEMN.
Marematuyeckoe oOxuaaHue W aucnepcusd. llpumepsl MaremMaTudeckoro
OXKHUJAHHUS  KaK  TEOPETUYECKOTO  CPEAHEr0  3HAYCHUS  BEJIIMYMHBI.
MareMaTu4eckoe OXHUIAHUE W JUCIEPCHUS CIyYalHOM BEJIIMYHMHBI «YHUCIIO
YCIIEXOB B CEpUM UCIIBITAHUN bepryum».

[Tonsatue o 3akoHe OombpIIUX uyucend. M3MepeHue BepoOsSTHOCTEH C
NOMOIIBI0 YacTOT. Ponb M 3HaueHue 3akoHa OOJIBIIMX YHUCEN B MPUPOJE U
o0111eCTBE.

IIpumepHbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHUAJIBI

[IpoBeneHne OLIGHKH  JIOCTIDKEHUH  TUTAHUPYEMBIX  Pe3yJIbTaToB
OCBOEHHS y4eOHOTrO MpeAMEeTa MPOBOAUTCA B (OpME TEKYIIEro U PyOEKHOTO
KOHTPOJISI B BUJI€: KOHTPOJIbHBIE PabOThl, CAMOCTOSITENIbHBIE PAOOTHI, 3a4€THI,
MaTEeMaTHYECKUE NUKTAHTHI, TMPAKTUYECKUE pabOThl, MMUCbMEHHBII OTBET IO
WHANBUAYAIbHBIM KapTOUYKaM-3aJaHUSIM, TECTUPOBAHHE.



Jnst yaamuxcst ¢ 3[IP Bo3M0xHO m3MeHeHHne (HOpMYJIUPOBKU 3aJaHUM
Ha «IIOIIAroBYIO», aJalTaldio MpeajiaraeMoro oOydaromemMycsi TEeCTOBOTO
(KOHTPOJIBHO-OIIEHOYHOI'0)  MaTepualia:  HUCIOJb30BaHWE  YCTHBIX |
MUCbMEHHBIX UHCTPYKIUN, YNPOIICHHE [IMHHBIX CIOXHBIX (HOPMYIUPOBOK
WHCTPYKLMH, pELIEHUWE C ONOpOM Ha anropuT™m, oOpas3el, HCIOJIb30BaHUE
CIPaBOYHON MHPOPMAITUH.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA  YUYEBHOI'O
[NPEAMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHIA

JINYHOCTHBIE pe3yJIbTAThI:

MOTHUBalUg K OOydYeHHI0O MaTeMaTHMKE U  IeJICHAIIPaBJICHHOM
[I03HABATEJIBbHOM JCATEIBbHOCTH;

IIOBBIICHUE YPOBHS CBOE€M KOMIIETEHTHOCTH 4Ye€pe3 IPaKTHUYECKYIO
JESITeNIbHOCTh, TPEOYIOIIYI0 MaTeMaTHUYE€CKUX 3HAHUN, B TOM 4YHCIIE€ YMEHUE
YUYUTBCA Y APYTUX JIOAEH;

CIIOCOOHOCTh OCO3HaBAaTh CTPECCOBYIO CHUTYallMI0, OBITb TOTOBBIM
NEUCTBOBATh B OTCYTCTBHUE TAPAHTHUN YCIIEXA;

cnocoOHocTh ywammxcsa ¢ 3IIP k oco3HaHWIO CBOUX ACPUIUTOB U
ITPOSIBJICHUE CTPEMIICHHS K UX ITPEOIOJIEHHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHUE CTABUTh JOCTHKUMBbIE 1IEIH;

YMEHHE pa3inyarh yueOHble CUTyallud, B KOTOPhIX MOXHO JE€HCTBOBATh
CaMOCTOSITENIBHO, U CHUTYallMH, TJE CJIEIyeT BOCIOJIb30BATHCSA CIPABOYHOU
uHpopMaIueil Uiy ApyruMu BCIIOMOTaTeIbHBIMU CPEJICTBAMU;

CHIOCOOHOCTh TMEPEHOCUTh MOJY4YEHHbIE B XOJi¢ OOyueHUs 3HAHUS B
aKTyaJIbHyl0 CHUTyaluio (IpH pEIIeHWH >KUTEUCKUX 3ajad, TpeOyoumx
MaTeMaTUYECKUX 3HAHUN);

CIIOCOOHOCTH OPUEHTUPOBATHCS B TPEOOBAHUAX U MIPABUIIAX MTPOBEACHMUS
IIPOMEKYTOUYHOU U UTOTOBOM aTTECTALUM;

OBJIaJICHUE OCHOBaMU (PMHAHCOBOM TPAMOTHOCTH.

MeTanpeaMeTHbIe Pe3yJbTAThI

O¢nadenue  yHUBEPCANbHLIMU  YUEOHBLIMU  NO3ZHAGAMETbHBIMU
oelicmeuamu:

YCTaHABJIMBATh MPUYUHHO-CJICJICTBEHHBIE CBS3M B XOJ€ YCBOEHUS
MAaTEMATUYECKOTO MaTepHUala;

BBISIBIIATh  JACPUIIUT  JAHHBIX, HEOOXOAWMBIX  [UJII  PEIICHHS
MOCTaBJICHHOM 3aJauM;



C TIOMOIIBIO YYHUTENsl BBIOUpATh CIOCOO pEIICHHS MaTeMaTHYEeCKOM
3a/1auu (CpaBHUBATh BO3MOXKHBIC BAPUAHTHI PEILICHHUS );

OPUMEHSATh M MPeoOpa3oBbIBaTh 3HAKM W CHUMBOJIBI B XOJI€ PEIICHUS
MaTEMaTUYECKUX 3a]1ay;

yCTAaHABIWBATh HMCKOMOE W JAHHOE MpU PEIICHUH MaTeMaTHYeCKON
3a/1a4H;

MOHUMAaTh W HWHTEPHPETUPOBATH WHOOPMAIUIO Pa3IUYHBIX BUIOB U
dbop™m mpeacTaBICHUS;

WUTIOCTPUPOBATH peliaeMble 3a7auu rpauIecKUMU CXeMaMu;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3HPOBATH MH(DOPMALHIO.

NOHUMAaTh M UCIOJIb30BaTh MaTEMaTHYECKHUE CPEACTBA HATJISTHOCTH
(rpaduku, guarpaMMbl, TaOJMIBI, CXEMbl M Jp.) JJIS WLIIOCTPAIUH,
UHTEPIpPETAlliU, apTyMEHTAIUH.

Osnadenue yHugepcanbHeIMu  Y4eOHLIMU  KOMMYHUKAMUGHHIMU
oelicmeuamu:

OpraHU30BbIBaTh  y4yeOHOE  COTPYAHMYECTBO U  COBMECTHYIO
JESITEILHOCTh C YUUTENIEM U CBEPCTHUKAMHU B MPOIECCE PEIICHUS 3a/1a4;

B3aUMOJIEMCTBOBATh U HaXOAUTh 00IIKME CIOCOOBI pabOThl; paboTaTh B
rpynme: HaxoJuTh OOIIee pelieHne W paspemarbh KOH(GIMKTHL Ha OCHOBE
COIVIAaCOBAHMSI TMO3WUIMKA M y4y€Ta HMHTEPECOB; CIyllaTh MNapTHEPA;
dbopMyIHpOBaTh, APTYMEHTHPOBATh M OTCTAUBATh CBOE MHCHUE;

MIPOTHO3WPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAIMYUU Pa3HBIX
TOYEK 3pEHUS M pa3pemarh KOH(MIUKTHI Ha OCHOBE y4&Ta HWHTEPECOB U
MO3ULMN BCEX YYACTHHUKOB;

apryMEHTUPOBATh CBOIO MO3HIIMI0 U KOOPAUHUPOBATH €€ C MO3ULIUSIMHU
napTHEPOB B COTPYJHMYECTBE TPU BBIPAOOTKE OOIIEro pemieHust B
COBMECTHOM AESITECIbHOCTH;

BBITIOJIHSTh CBOKO YaCTh PaOOTHI, IOCTUTATh KAYECTBEHHOTO pe3yJbTaTa
Y KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMH YJICHAMHU KOMaH/IbI;

OIICHMBATh KaUYeCTBO CBOETO BKJIaJa B OOIINI MPOAYKT.

Osnadenue  yHUBEPCANbHBIMU  YUEOHLIMU  pecYNAMUBHBIMU
oelicmeuamu:

CTaBUTh IICNIM, BBIOMpPATh W CO3/1aBaTh aJITOPUTMBI IS PEIICHUS
y4eOHBIX MaTEeMAaTHUECKHUX MTPOOJIEM;

IUTAHUPOBAaTh W OCYHIIECTBIATH JACSITENHLHOCTh, HANpPaBICHHYIO Ha
penieHue 3a7a4 uccaeoBaTeNIbCKOro Xxapakrepa.

dbopMyIMpoBaTh W yIAEpPKHUBATh y4eOHYIO 3aJady, COCTABIATH TUIAH H
MOCJICOBATEILHOCTD JICUCTBUI;

OCYIIECTBIISITh KOHTPOJIb 1O 00pa3ily W BHOCHTh HEOOXOIMMbIE
KOPPEKTHUBHI;



KOHTPOJUPOBATh MPOIECC M pe3yJbTaT yuyeOHOM MaTeMaTH4eCcKOi
NEATEIIbHOCTH;

aJIeKBaTHO OIIEHMBATH MPABWIBHOCTh WJIA OLUIMOOYHOCTH BBITIOJIHEHUS
y4eOHOH 3a1auu, €€ OOBEKTUBHYIO TPYJIHOCTh U COOCTBEHHbBIE BO3MOKHOCTHU
€€ peLleHU;

CIMYaTh CHOCOO NEHCTBUS M €ro Pe3ysbTaT C 3aJaHHBIM 3TaJOHOM C
1[eNIbI0 OOHAPYKEHUS OTKJIOHEHUH U OTJIMYUNA OT 3TaJOHA.

NPEIBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUHN
y4eOHOI1 3a/1auu;

MOHMMATh MPUYUHBI, TIO KOTOPHIM HE OBbLI JOCTUTHYT TpeOyeMbli
pe3ynbTaT  JIEATEIbHOCTH, ONPEACHATh  [O3UTUBHBIE  WU3MEHEHUS U
HaIpaBJIeHUs, TPEOYIOIINe NalbHENIIeH paboThI;

PEryJIupoBaTh CIIOCO0 BHIPAKEHUS IMOIIUA.

HNPEAMETHBIE PE3YJIBTATDBI

Pe3ynbTarel ocBoeHHMs y4yeOHOro mnpeamera «Marematuka (BKIOYas
anredpy, T€OMETPHUIO, BEPOATHOCTb M CTATHCTUKY)», PacHpeiesICHHBbIE I10
rogamMm oOyueHus, GOPMYJIUPYIOTCS 10 TMPUHLUUMNY JOO0ABJICHHUS HOBBIX
pe3yabTaTOB OT TOJia K ro/ly, YK€ Ha3BaHHbIE B MPEIbIAYLIIUX TOJaX MO3ULHUH,
KaK NpaBWJIO, JOCJIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCA (PE3yJIbTAThl
OYEpEAHOr0 ro/ia Mo YMOJIYAHHUIO BKIIFOUAIOT PE3YJIbTaThl MPEABITYIIHX JIET).

[Inanupyembie  IlpenMerHble  pe3ynbTaTbl  OCBOEHUS — paboueit
MpOTpaMMbl Kypca «MaTemMaTuka» (110 rojiaM 00ydeHwUsl).

OcBoenue yuyebHOro kypca «Marematuka» B 5—6 Kiaccax OCHOBHOM
IIKOJIBI  JIOJDKHO —oOecredynBaTh JOCTHKEHHE CIEIYIOMIMX IPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

5 KJIIACC

Hucna v BBIYUCIEHUS

OpueHTHpOBaTbCA B TMOHATUSAX U ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMUHAMH, CBA3aHHBIMH C HATypaJbHBIMH YHUCJIAMHU, OOBIKHOBEHHBIMU U
JNECATUYHBIMU IPOOSIMH.

CpaBHUMBaTh M yHOPSAAOYMBATH HATYypaJbHbIE YHWCIA, CpPAaBHUBATh B
OPOCTEUIINX CITydasiX OOBIKHOBEHHbIE APOOH, 1eCATUYHBIE IPOOH.

CoOTHOCUTh TOYKY Ha KOOPJAMHATHOM (YHUCIIOBOM) mMpSIMOU C
COOTBETCTBYIOIIMM €i YHCIIOM M M300pa)kaTh HATypajbHbIE YKCIA TOUKAMHU Ha
KOOPJIMHATHOM (YMCIOBOM) MPSIMOIA.

BoimonusaTe apudmernueckue ASHCTBHUS C HATYpaJbHBIMU YHCIIAMU, C
OOBIKHOBEHHBIMU JPOOSIMU B MMPOCTEUILNX CITydasIX.

BBINONHATE NPOBEPKY, NPUKUAKY PE3YJIbTaTa BEIYHCICHUN.

OKpyTJsATh HaTypaJbHBIE YHCTIA.

Pemenne TekCcTOBBIX 3a1a4



Pemate TekcTOBBIC 3a7a4u apU(PMETHUECKUM CIIOCOOOM U C MOMOIIbIO
OpraHU30BaHHOTO KOHEYHOIo Iepedopa BCeX BO3MOXKHBIX BapHUaHTOB (IIpH
HEO0OXOIUMOCTH C HAPABJISIFOIICH MOMOIIBIO).

Pemate 3amauu, copepxkamiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBIL:
CKOpPOCTb, BpeMsl, pacCTOSHUE; IIeHa, KOJWYECTBO, CTOUMOCTh (TIpH
HEO0OXOIMMOCTH C HCIIOIb30BAaHUEM CIIPABOUYHON MH(pOpMAaIHn).

Ucnonb3oBaTh KpaTKHUE 3alKCH, CXEMbl, TaONUIbI, 0003HAYEHUS MpU
pEIIeHUH 3aa4.

[Tonp30BaThC OCHOBHBIMH EAWHUIIAMHA HW3MEPEHUS: II€HBI, MAacCCHI;
pacCTOsTHUS, BPEMEHHU, CKOPOCTH; BBIpaKaTh OJHU €AMHUIILI BEIIMYUHBI Yepes3
npyrue (mpyu HeoOXOAUMOCTH € OTIOPOM Ha CIIPABOYHYIO HH(POPMAILIHIO).

N3Bnekats nHopmaIuio, MpeACTaBICHHYIO B TabIuIle, HA CTOI0YATOMN
IuarpaMMe, HMHTEpPIPETUPOBATh IMPEACTABICHHBIC JIAaHHBIE, HCIIOJIb30BATh
JTaHHBIE NP PEILICHUH 3a]1a4.

Harnsinnast reometpust

[Tonb30BaThCA TEOMETPUUECKUMHU MOHSATUSMU: TOYKA, MPsAMasi, OTPE3OK,
Jyd, yroJi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOANTH IPUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, HMEIOITNX GopMy
M3YUYEHHBIX TEOMETPUICCKUX UTYP.

Hcmonp30BaTh TEPMUHOJIOTHIO, MPU HEOOXOIUMOCTH IO BH3yaJIbHOMN
OTIOpE, CBSA3AHHYIO C yTJIaMHU: BEPIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI,
BEpIIIMHA, CTOPOHA, AUArOHaJb; C OKPYKHOCTBIO: PaNyC, THAMETP, IIEHTD.

N3o0pakaTh W3ydeHHbIE TeOMETpHIeCKUe (PUTYphl HA HETMHOBAHHOW U
KJeT4aTol Oymare C TMOMONIBI0 IHUPKYJS W JUHEHKH (TOCJIe COBMECTHOTO
aHaju3a).

Haxonuth HAWHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHEM C
MIOMOIIBIO JIMHEWKHU, CTPOUTH OTPE3KH 33JJaHHOU JJIMHBI; CTPOUTH OKPYKHOCTh
3aJIaHHOTO paJunyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHMKA, KBajpaTa
JUTSI KX TIOCTPOCHUS, BEIYUCIICHUS TIIOMIATN U TICPUMETPa.

BrraucnsaTs mepuMeTp ¥ IUIONIaAbh KBajapaTa, IpsSIMOYToJbHUKA, QUTYD,
COCTaBJICHHBIX M3 MPSIMOYTOJLHUKOB, B TOM YHciie GUTYpP, H300paKEHHBIX Ha
KJIeT4aToun oymare.

[Tonp30BaThCSI OCHOBHBIMH METPUYECKHMH SIUHUIIAMHA H3MEPEHUS
JUTMHBI, TUTOIIAJH; BBIpAXKaTh OJHHM CIWHUIIBI BEJIMYHHBI 4Yepe3 aApyrue (Ipu
HEOOXOJMMOCTHU € OMOPO Ha CIPABOYHYIO HH(DOPMAILIHIO).

Pacnio3naBate mapamienenunen, KyO, HCIMONB30BATh TEPMHUHOJIOTHIO:
BepIIMHA, peOpo TpaHb, M3MEPEHUS; HAXOIUTh U3MEPECHHS TapaJlIe/ICIIUIIC 1A,
KyOa.



Boruncnate 00bEM Ky0a, napajuiesienunesna mno 3aJaHHbIM U3MEPEHUSIM
(c omopoil Ha aaropuT™M Yy4eOHBIX JEHCTBHIl), MOJIB30BAThCS E€AMHULIAMHU
U3MepeHus 00bEMa.

Pemarp Hecl0XHBIE 337a4l HA U3MEPEHUE T€OMETPUUECKUX BEJIUYUH B
MPAKTUYECKUX CUTYyalusX (Ipu HEOOXOIUMOCTHU C BU3YAIbHOM OIMOPOii).

6 KIIACC

Hucna v BBIYUCIEHUS

OpueHTHpOBaTbCA B TOHATUSAX U ONEPUPOBATH HAa 0a30BOM YpPOBHE
TEPMUHAMH, CBSI3aHHBIMU C Pa3JIMYHBIMH BUIAMHU YHUCEI M CHOCO0AMHU HX
3aMUCH, NEPEXOIUTH (€CIU ITO BO3MOXKHO) OT OAHON (POPMBI 3alMCH YHCIIa K
JIPYTOM.

CpaBHUBaTh M YIHOPSAJOYMBATH II€JIbIE YHUCIIA, OOBIKHOBEHHBIE MU
JECSITUUHBIE JPOOU, CPABHUBATH YUCIIA OJTHOTO U Pa3HbIX 3HAKOB.

BoeinonuaTe apudmMernyeckue NEUCTBUS C HATYPaJbHBIMM U LEJIBIMU
qucliaMi, OOBIKHOBEHHBIMU U JECATHUUYHBIMH JAPOOSMHU, MOJIOKUTEIbHBIMU U
OTPULIATEILHBIMHU YHACIAMHU.

BbIUuCHATh 3HAUEHHSI YUCIIOBBIX BBIPAKEHUM, BBINOIHATH MPUKHUIKY U
OLICHKY pe3yJbTaTa BBIYMCICHHM; BBIOJHATh MNPEOOpPA30BAHMS YHUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apU(PMETHUECKUX JIEHCTBUM.

COOTHOCUTH TOYKY HAa KOOPJIAWHATHOW MPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM M M300pa)kaTh YUCJIa TOYKAMH Ha KOOPJIMHATHOM MPSMOM, HAXOJIUTh
MOJYJIb YHCIIA.

COOTHOCHTh TOYKM B NPSIMOYIOJBHOM CHCTEME KOOPAMHAT C
KOOpJIMHATAMH 3TOW TOYKH.

OKpyTJATh 1IeNIbIe YnCia U IeCSITHUHBIE Tpo0u (110 00pasily), HAXOAUTh
PUOTUKEHUS YHCEIL.

YucnoBbie U OyKBEHHbIE BHIPAKEHUS

OpueHTHpOBaTbCA B TMOHATUSAX U ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMUHAMU, CBA3aHHBIMU C 3aMKHChIO CTENIEHU YUCia, HAXOAUTh KBaJpaT U KyO
YUCla, BBIUMUCIATH 3HAYEHUS MPOCTEHIIMX  YHUCIOBBIX  BBIPAKEHUH,
COJIEPIKAILNX CTEIICHH.

[Tonb3oBaThCa MpU3HAKAMU JEIUMOCTH (TIpU HEOOXOAMMOCTU C ONOPOI
Ha aNrOpuUTM MpaBWUiia), PACKIaJbIBaTh HATypaJlbHbIE YHWCIAa Ha MPOCThIE
MHOXHTEIH.

[Tonb30BaThCA MacIITAOOM, COCTABISATh IPOMOPLIMU U OTHOILICHHUS.

Hcnonp3oBath OykBbl 1711 OOO3HAYEHHUs YHCEN TPU  3aIUCH
MaTEMaTHYECKUX BBIPAKEHUI, HAXOAUTh 3HAYEHUS OYKBEHHBIX BBIPAXKCHHI,
OCYIIECTBIISII HEOOXOIUMbIE TMOJCTAaHOBKM U MpeoOpa3oBaHus (C OMOpOW Ha
QJIITOPUTM YUEOHBIX JEHCTBHI).

HaxoauTte HEn3BECTHBIM KOMIIOHEHT PaBEHCTBA.



Pemienne TekcTOBBIX 3a/1a4

PemaTe MHOTOIIIArOBBIE TEKCTOBBIC 33724l ApU(PMETHUECKUM CITOCOOOM
C OINOPOW HA BOIIPOCHBIN IIJIaH.

Pemare  mpocteiimme  3amadd,  CBA3AaHHBIE C  OTHOULIEHUEM,
MPONOPIUOHAIIBHOCTBIO BEIMYMH, IPOLIEHTAMHU; PEIIaTh TPU OCHOBHBIE 3aa4d
Ha JApOOH ¥ MPOIICHTHI.

Pewmate 3amauu, copepxamiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYHHBIL:
CKOpPOCTb,  BpEMs,  pPAacCTOSAHHE, II€Ha,  KOJHMYECTBO,  CTOMMOCTH;
MIPOU3BOJUTEIILHOCTD, BpeMsi, 00bEMa pabOThI, UCHIOIB3YS aprUPMETHUIECKHE
NEUCTBUSA, OULEHKY, NPHUKUIKY; IIOJb30BAaThCA E€IWHULAMH HM3MEPEHUs
COOTBETCTBYIOIIMX BEJINYHUH.

CocTaBnATh OYyKBEHHbIE BBIPAKEHHUS [0 YCJIOBHUIO 3aJaud IIOCHE
COBMECTHOT'O aHAJIN3a.

N3Bnekats nHdOpMaIuio, IPeICTaBICHHYIO B Ta0HIlaX, Ha JIMHEWHOMH,
CTOJIOUATON WJIM KPYTOBOM JUarpammax, HHTEPIPETUPOBAThH MPECTABICHHBIC
JAHHBIE; UCIIOJIb30BaTh JAHHBIE MIPU PEIICHUU 33/1a4.

[IpeactaBnsaTs uHGOPMAIMIO € TOMOIIBIO TaOJNHIl, JUHEHHON U
CTOJIOUATON AUATPAMM.

Harnsinnas reomerpus

[IpuBoAUTH MpUMEPHI OOBEKTOB OKPYKAIOIIET0 MUpPa, UMEIOUIUX popMy
M3YUYEHHBIX T€OMETPUUYECKUX TIJIOCKUX U MTPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI
PaBHBIX U CHUMMETPUYHBIX (PUTyp.

N300paxaTb € MOMOIIBIO IUPKYJIS, JHMHEWKH, TpPaHCIOPTHpPAa Ha
HEJIMHOBAaHHOW M KJIeT4aToil Oymare H3y4deHHbIE IUIOCKHE TI'€OMETpUYECKUE
burypsl 1 KOHQUTYpAITUH, CAMMETPUYHBIE PUTYPBHI.

HmeTs npesicTaBiaeHUE O TEOMETPUUECKUX TIOHATUSAX: PABEHCTBO (uryp,
CUMMETpPHS, OCb CHMMETPHUH, LUEHTP CUMMETPHUHU.

HaxoauTh BEIMYMHBI YIJIOB U3MEPEHUEM C MOMONIBIO TPAHCIOPTHUPA,
CTPOUTH YIJbl 3aJaHHOW BEJMYMHBI, IOJb30BaThCA MPU PEUICHUH 3ajad
IpaJyCHOM MepOoil YIJIOB; paclo3HaBaThb HAa 4YEPTEXKAX OCTPBIM, MNPSMOH,
Pa3BEPHYTHIN U TYIION YIJIBL.

BbIYuCHATh AIMHY JIOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, TIOJIb30BaThCS
€MHUILIAMH U3MEPEHUS JIMHBI, BRIPAXKATh OJTHA €IUHUIIEI U3MEPECHUS JJTMHBI
yepes JApyrue.

Haxonutb, ucnonb3yst 4epTéxXHbIE UHCTPYMEHTBI, PACCTOSHUS: MEX]Y
JBYMSI TOUKaMH, OT TOUKH JI0 IPSIMOM, JUTMHY ITyTH Ha KBaJpaTHOU CETKeE.

Beraucnsate mmomane (GuUryp, COCTaBICHHBIX W3 MPSMOYTOJIBHHUKOB,
UCIIONIb30BaTh pa30MeHHe Ha NPSIMOYTOJbHUKH, Ha paBHbIE (UTYPHI,
JNOCTPAaMBAHKUE 10 MPAMOYTOJbHUKA; MOJIb30BATHCSI OCHOBHBIMHU E€AUMHHUIIAMU
M3MEPEHHUsI TUIOIIAU; BhIpaXKaTh OJAHM €JUHULBI U3MEPEHHUS IUIOLIAAN YEPE3
napyrue (mpy HeoOXOAMMOCTH C OTIOPOU Ha CIIPABOYHYIO HH(POPMAIIHIO).



PacnoznaBaTh Ha MOJENAX M M300paKEHUSAX NHpPaMUAY, KOHYC,
LWIMHAP, UCII0JIb30BATh TEPMUHOJIOTHIO: BEPIINHA, peOpO, IpaHb, OCHOBAHUE,
pa3BEPTKA.

N300paxaTh Ha KJIeT4aToil Oymare npsiIMOYTOJIbHBIN Mapaienenumnes,.

Boruncnate  00bEM  MpsAMOYTroJpHOTO — THapajuienenunena, Kyoa,
MOJIb30BAaThCS OCHOBHBIMM €JIMHHIIAMH U3MEpPEHUsA 00BbEMA; BBIPAXKATh OJHU
€UMHULIBl U3MEpeHUsi o0bEéMa uepe3 apyrue (C Omopol Ha CHIPaBOYHYIO
nH(pOpMaIHio).

PemaTe HecI0KHBIE 3a]a4l HAa HAXOXK/ICHHE T€OMETPUYECKUX BEITMYUH
B [IPAKTUYECKHUX CUTYyalUsIX (TP HEOOXOIUMOCTH C BU3yaIbHOU ONOPOH).

[INMTAHUPYEMBIE TIPEJAMETHBIE PE3VYJIBTATBI OCBOEHUA
PABOYEN ITPOI' PAMMBI KYPCA «AJITEBPA»

(ITO TOJAM OBYYEHUA)

OcBoenue yueOHOro Kypca «Airedpa» Ha YpOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHus JOHKHO OOECreYrBaTh JOCTIDKEHHE CIEAYIONUX MPEeAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Hucna v BBIYUCIIEHUS

BrImmonHITE, coueTas yCTHbIC U MUChbMEHHBIC MPUEMBI, apU(PMETHICCKHE
JCUCTBHS C palliOHATBHBIMHU YHCIaMH.

Haxoauts 3HAYCHUS YU CJIOBBIX BBIPKCHH; MPUMEHSTH
pa3HoOOpa3Hbie CHOCOObI M MPUEMBI BBIUUCICHUS 3HAYCHUM JIPOOHBIX
BBIPKEHUM, COIEpKAIINX OOBIKHOBEHHBIC U JICCSITUYHbBIC APOOH.

[lepexoqute OT omHOW  (oOpMBI  3amMcu 4YHWCENl K  JAPyrou
(mpeoOpa3oBBIBaTh AECATHUHYIO IPOOh B 0OBIKHOBEHHYI0, OOBIKHOBEHHYTO

B JIECATUYHYIO, B YAaCTHOCTH B OCCKOHEYHYIO JCCATHYHYIO JIpOOBb).
CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIILHBIE YHCTIA.

OKpyrisaTh yucna.

BBITTONMHATE TIPUKHUIKY W OIIGHKY pe3yJibTaTa BBIYMCICHUH, OIICHKY
3HAYEHUU YUCIIOBBIX BBIPAKCHUM.

BrBITOMHATE JSHCTBHS CO CTETICHSAMHU C HaTypajJbHBIMU MOKa3aTesIiMu (C
OTIOPOM Ha CIPABOYHYIO HHGOPMAIIUIO).

[IpuMeHsITh TPU3HAKH JETUMOCTH, pA3JIOKEHHE Ha MHOXKHUTEIH
HATypaJbHBIX YHCEIL.

Pematp mpocreiinme npakTHKO-OPUEHTUPOBAHHBIE 3a/1ayM, CBA3aHHbBIC
C OTHOIICHWEM BEJHMYWH, NPOMOPIMOHATHLHOCTHIO BEIUYHH, IPOIICHTAMH,
MHTEPIPETUPOBATh PE3YJbTAThl PEIICHUS 3a7ad C Y4YETOM OrpaHUYCHHIA,
CBSA3aHHBIX CO CBOMCTBAaMU pacCMaTpUBAEMBbIX OOBEKTOB.

Anrebpanyeckue BbIpaKEeHUs



OpueHTUPOBAaTbCA B TMOHATUSAX U ONEPUPOBATH HAa 0Oa30BOM YpPOBHE
anreOpanyeckor TEpPMUHOJIOTHEH U CUMBOJIMKOM.

HaxoauTs 3HaueHUs: OyKBEHHBIX BBIPAKEHUH MPH 3aJJaHHBIX 3HAUCHUSX
[IEPEMEHHBIX.

BoimonusaTe mpeoOpa3oBaHMS IIEIOTO  BBIPAXKEHHS B MHOTOWICH
MpPHUBEICHNEM TOJJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT YMHOKEHHE OAHOYIEHA HA MHOTOWIEH M MHOIOYJIEHA Ha
MHOTOYJICH, IPUMEHATh (POPMYJIBI KBajJpaTa CyMMBbl U KBajJpara pa3HOCTH (C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAITHIO).

OcCylecTBIATh PA3T0KEHUE MHOTOUYIEHOB HA MHOMXHUTEIH C MOMOILBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXUTENsS, TPYNIHUPOBKU CIIAracMbIX,
npUMeHeHus1 (OopMyJl COKPaIIEHHOTO YMHOXKEHHUS (C OMOpPOH Ha CIIPaBOYHYIO
uH(bOpPMAIIHIO).

[IpumensTh peoOpa3oBaHUs MHOTOUWIEHOB JJISl PEIICHUS PA3IUYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcronb30BaTh CBOMCTBA CTENEHEN ¢ HATYpPaIbHBIMU MTOKA3ATEISIMU JUJIS
npeoOpazoBaHus BEIpAXKEHHI (C OMOPOH HA CIIPaBOYHYIO HHPOPMAIIHIO).

YpaBHEHUS 1 HEPABEHCTBA

Pemlare sMHEVHBIE ypaBHEHHS C OJHOM IEPEMEHHOM, IPUMEHSA
MpaBuja IMepexojJa OT HCXOJHOIO YPaBHEHHUS K DPaBHOCHIBHOMY €MY.
[IpoBepsTh, SIBISETCS JIM YUCIO KOPHEM YPABHEHHS.

Nmerp mpencraBieHue o TpapuuecKMX METoJax TMpU PELICHUU
JVHEWHBIX YPABHEHUN U UX CUCTEM.

[TonGupaths mpuMepsl map 4KCEeN, SBISIOMIUXCS PEHICHUEM JIMHEHHOTrO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOPJMHATHOM IUIOCKOCTH IpaUK JMHEHHOTO YpaBHEHHS C
IBYMsI TIEPEMEHHBIMU; TMOJIb3YSACh I'pauKOM, MPUBOJIUTE MPUMEPHI PEIICHUS
YPaBHEHUS.

Pemate cucteMbl ABYX JTUHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMH, B
TOM uuciie Tpaduyuecku (¢ OOpOoi Ha aNITOPUTM YUEOHBIX ACHCTBU).

CocraBnsaTh (MOcie COBMECTHOTO aHajiu3a) M peniarb JUHEHHOoe
ypaBHEHUE WM CHUCTEMY JIMHEWHBIX YpaBHEHW IO YCIOBUIO 3a/layw,
UHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJlaydl IOJTYYEHHBIH
pe3yJIbTar.

Koopaunate! u rpaduku. OyHkumu

N3o0paxkath Ha KOOPJAUHATHOM TPSMONW TOYKH, COOTBETCTBYIOIIWE
3a/laHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH, HHTEPBAJIbI; 3alMChIBATh YMCIIOBHIE
MIPOMEXKYTKH Ha aNreOpanvdeckoM s3bIKe.

OTMeuaTp B KOOPJAMHATHOM IUIOCKOCTM TOYKHM IO 33JaHHBIM
KOOpJMHATaM; CTPOUTh Tpaduku IuHEHHBIX ¢QyHKIUE. CTpouTh rpaduk
dynkmn y = kx + b.



OnucelBaTh ¢ MNOMOIIBIO (PYHKIMH H3BECTHBIE 3aBUCHUMOCTU MEXKIY
BEIMYMHAMU (110 QIrOpUTMYy YYE€OHBIX JAEUCTBMI): CKOPOCTb, BpEM,
pacCTosiHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTB; ITPOU3BOAMUTEIIBHOCTH, BpEMH,
00BbEM paboTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[lonnmars rTpaduyeckuii  cmocod TpPEACTaBICHUS UM aHAIM3a
uH(pOpMallMK; U3BIEKATh W UHTEPIPETHPOBATh MH(POpMaIMIO U3 TpaduKoOB
pEeanbHBIX NPOLIECCOB U 3aBUCUMOCTEN.

8 KIIACC

Uucna v BEIYUCIICHUSA

Hcnons3oBath HayaJbHbIE IIPEACTaBICHNS 0 MHOKECTBE
JNEUCTBUTEIBHBIX YHUCEN [UId CPaBHEHMs, OKpPYIVIEHUS U BBIYMCIICHUH;
n300paxkaTh JEHCTBUTENbHBIEC YMCIIa TOUKAMU Ha KOOPAUHATHON MPSIMOH.

[IpumeHsTh MOHATHE apU(PMETUUIECKOTO KBaJAPATHOIO KOPHS; HAXOIUTh
KBaJ[paTHbIE KOPHHM, MCHOJB3ys MpPU HEOOXOJUMOCTU  KaJIbKYJSATOP;
BBIMOJHATh  MPOCTEHIIME MpeoOpa3oBaHUsA  BBIPAXKEHUM, COJEpKalIux
KBaJpaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEU.

Hcnonb3oBarh 3amucu  OONBIIMX M MalblX YUCEA C IOMOIIbIO
NECATUYHBIX Apo0el u creneneit uncna 10.

AnreOpanyeckue BhIPAKEHUS

[IprMeHATh TOHATHME CTENEHW C LEJbIM I0KA3aTeNIeM, BBITOIHATH
npeoOpa30BaHus BbIPAKEHUMN, COACPKAUIMX CTENEHH C LEIbIM MoKa3zareaeM (¢
UCIIOJIb30BAHUEM CITPABOYHON WHMOPMAITUH).

BeimonsATs HECIIOXKHBIE TOJIECTBEHHbIE npeoOpa3oBaHus
pAlMOHAIBHBIX BBIPAXKCHUM HA OCHOBE MPABUJI JICMCTBUI HAJl MHOTOYIECHAMUA
U are0pandyecKuMu IpoOsMH.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHUM MJIS PELICHUS Pa3TUYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATIbHON MPAKTUKH.

YpaBHEHUS U HEPABEHCTBA

Pemate JnuHeWHblE, KBaJpaTHbIE YpaBHEHUS (C MCHOJIb30BAaHUEM
CIIpaBOYHOM MH(GOPMALIMK) U PALlMOHATIbHBIE YPaBHEHUS, CBOASIIMECS K HUM,
CUCTEMBI IBYX YPAaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBoauTe mpocTelIMe WCCIEAOBAHUS YPAaBHEHUHM H  CUCTEM
ypaBHEHUH, B TOM YMHCII€ C NpPUMEHEHUEM TrpadUyecKux TMpeaCcTaBICHUN
(ycraHaBiIMBaTh, UMEET JIM YPAaBHEHHWE WJIM CHUCTEMA YPaBHEHUW peLICHUS,
€CJI UMEET, TO CKOJIBKO, U TIP.) C OMOPOM Ha aIrOPUTM YUEOHBIX JEHCTBHIA.

[lepexonuth OT  CcHOBEeCHOM  (QOPMYJTUPOBKH  3agauu K €€
anredpanvyeckol MOJENIU C MOMOIIBI0 COCTABJICHUS YPABHEHUS WU CHUCTEMBI



ypaBHEHUH, HWHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/lauu
MOJIyYeHHBINA PE3yIbTar.

[IpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU;
peniaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEeMEHHOW M UX CUCTEMBbI; JaBaTh
rpaguIecKyr0 WITIOCTPAIIMI0O MHOXKECTBA PEIICHWA HEPABEHCTBA, CHCTEMBI
HEPaBEHCTB.

OyHKINH

OmnepupoBath Ha 0a30BOM ypoBHE (DYHKIIMOHAJIBHBIC TMOHATHUS U S3BIK
(TepMHHBI, CHMBOJIMYECKHE 0003HAUEHUS); ONIPEICTIATh 3HAaUCHNE (PYHKITUH TI0
3HAYCHHIO apTyMEHTa; ONPEACIIATh CBOMCTBA PYHKITMH 110 € rpaduKy.

Ctpouth rpaduku dJIeMEHTapHBIX QPYHKIUN Buga , y = x2,y =x3,y =
Vx , y = k/X; OIHCHIBATH CBOICTBA YHCIOBON (hYHKIHH 10 e& rpaduKy (IpH
HEO0OXOIUMOCTH C HAPABJISIFOIICH MTOMOIIBIO).

9 KIIACC

Hucna ¥ BBIYUCIIEHUS

CpaBHUBaTh W YNOPSOOYMBATH PAIMOHAIBHBIE W HPPALUOHAIBHbBIC
YuCIIa.

Brinonuare apudmeruueckue AEHCTBUS C PAMOHAIBHBIMH UYHCIIAMH,
coyeras YCTHBIE W TMCbMEHHBIC TPUEMBI, BBIOJIHATH BBIYHCICHUS C
MppalroOHaTbHBIMU YUCIIAMH.

Haxonute 3HaueHus CTENEHEN C UENbIMU MOKa3aTeIs MU U KOPHEW;
BBIYUCIISITh 3HAYEHHS] YUCIIOBBIX BBIPAKCHUM.

OKpyrisTh ACHCTBUTENIbHBIE YMCIIA, BBINOJHITh NPUKUIKY pE3yJbTara
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUMU.

YpaBHEHUS 1 HEPABEHCTBA

Pematp nmuHENHbBIE U KBaJpaTHBIC YPABHEHUSI, YPABHEHUS, CBOASALIMECS
K HAM, TIPOCTEHIINE JPOOHO-pAIlMOHATBHBIC YPABHCHHUS.

Pewars mpocreiimme CUCTEMBI ABYX JIMHEMHBIX YPaBHEHUH C ABYMs
MEPEMEHHBIMU U CHCTEMBI JABYX YPAaBHEHHI, B KOTOPBIX OJHO YPAaBHEHUE HE
SIBJISIETCS IMHEWHBIM (110 BU3yaIbHOM orope).

Pemate mpocreiiiie TEKCTOBBIE 3ajlauyd aiareOpandyeckuM CrocoOoM ¢
MOMOIIBI0 COCTABJICHUS] YPABHEHUS WJIM CUCTEMbI JIByX YPABHEHUU C JABYyMS
MIEPEMEHHBIMU.

[IpoBoauTe mpocTelIMe WCCIEAOBAHUS YPAaBHEHUHM H  CUCTEM
ypaBHEHHM, B TOM YHCII€ C MNpUMEHEHHEM TrpadUuecKuX MpeCTaBICHUN
(ycraHaBnuMBaTh, UMEET JIM YpAaBHEHHWE WM CUCTEMa YPaBHEHUW PpEIICHHUS,
€CJIM UMEET, TO CKOJIBKO, U TIp.).

Pemate  nuHEWHBIE  HEpPABEHCTBA,  KBAJpPATHbIE  HEPABEHCTBA;
n300pa)kaTh pEIICHHE HEPAaBEHCTB HA YHCIOBOW MPAMOM, 3amuChIBaTh
pEIICHUE C MOMOIIBIO CUMBOJIOB.



Pemate cuCTEMBI JIMHEHMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
BKJIFOYAIOUINE KBAJIpAaTHOE HEPABEHCTBO; H300pa)kaTh pELIEHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOW IIPSMOM, 3allMCBIBATH PEHIEHUE C ITOMOIIBIO
CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHNUN PA3IUYHBIX 3aa4.

OyHKINH

Pacnio3naBate QpyHKIMM U3yd4eHHBIX BUAOB. [I0Ka3pIBaTh CXeMaTHYECKH
pacmoJIoKeHHUE Ha KOOPIWHATHON TUIOCKOCTH TpaduKOB (PYHKIIUH BUOA: Y =
kx,y =kx+b,,y=ax2+bx +c,y =x3,y = \/X, y = k/X B 3aBHCHUMOCTH OT
3HAYE€HUN KOA(PUIIMEHTOB; ONMHUCHIBATH CBOMCTBA (PYHKIUH.

Crpouth M H300pa)kaTh CXEMaTHYECKH TIpaUKu KBaJApaTUUHBIX
(YHKIMI, ONMCBIBATh CBOMCTBA KBAAPATUUHBIX (DYHKUIUN IO UX rpaduKam.

Pacno3naBaTh KBaJpaTHUYHYI0 (QYHKIHMIO 1O (opMmyse, HPUBOIUTH
OpUMEpPHI KBaIpaTUUHBIX (YHKIUH U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

ApudmeTrueckas U reoMeTpUYECcKasi IpOrpeccuu

Pacnio3HaBaTh apuMETHUUECKYI0 U T€OMETPUUECKYIO MPOTPECCUU IPH
pa3HbIX COCO0aX 3aaHMsl.

BBINONHATE BBIYMCIEHUS C HCHOJNb30BaHWEM (HOPMYJ N-ro 4YieHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOTrPecCuii, CyMMbI NIEPBBIX N YJIEHOB (C
OTIOpOM Ha CIPaBOYHYIO UHGOPMAIIUIO).

Pemate 3amaun, CBSI3aHHBIE C YHMCIOBBIMU MOCIEAOBATEIBHOCTAMHU, B
TOM YHUCJIE€ 3aJa4d U3 PEaJbHOM KU3HMU (C HCIONBb30BAHUEM KaJIbKYJISATOPA,
IU(POBBIX TEXHOJIOTHUI).

[VDIAHUPYEMBIE TIPEJMETHBIE PE3VIJIbTATBI OCBOEHUA
PABOYE ITPOTPAMMGBI KYPCA «'EOMETPHU SI»

(ITO TOAAM OBYUYEHUA)

OcBoenune yueOHOro Kypca «I'eoMeTpus» Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOKHO OOECneuMuBaTh JOCTHXKEHUE CIEIYIONIMX MPEeAMETHBIX
00pa3oBaTeNbHBIX PE3YJIbTATOB:

7 KIIACC

Pacnio3HaBaTh HM3y4E€HHbIE T'€OMETPUUECKHE (QUTYpPBI, ONPEAENATh HX
B3aMMHOE PaCIOJIOKEHUE, N300paKaTh FEOMETPUUYECKUE (PUTYPBI; BBHITOIHSTh
YEepTEeKU MO YCIOBHUIO 3ahaud. V3MepsiTh JUHEHHBbIE U YIJIOBbIE BEITUYHHBI.
Peate 3a1aun Ha BBIYKCIECHUE AJIMH OTPE3KOB U BEJTMYHH YIJIOB.

Jlenate rpyOyro OIEHKY JMHEMHBIX M YIJIOBBIX BEJIUYUH MPEIMETOB B
pealbHOM JKU3HU, Pa3MEPOB MPUPOIHBIX 00BEKTOB. PaznuyaTs pazMepsl 3THX
O0OBEKTOB 110 NOPSAJKY BETUUUHBI.



CtpouTh uepTeXu K TEOMETPUUECKHM 3ajadaM (C HCIIOJIb30BaHUEM
CMBICJIOBOM ONOPBI: HABOJAIIME BOMPOCH W/HWIM aJropuTMa Yy4eOHBIX
JEeNUCTBUI).

[Tonb30oBaThCA MpPU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, HCIIOJIb30BATh
MIPU3HAKU ¥ CBOMCTBA paBHOOCPEHHBIX TPEYTOJILHUKOB MPU PEIICHUN 3a/1a4.

[IpoBoaNTh NOKA3ATENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

ITonp3oBaThCs MPU3HAKAMHU paBEHCTBA MPSMOYTOJIbHBIX
TPEYTrOJIbHUKOB, CBOWCTBOM MEJWAHbI, NPOBECIEHHOM K THUIIOTCHY3€
MPSIMOYTOJIBHOTO TPEYroJIbHUKA, B PEIICHUM TEOMETPUUYECKUX 3amad (C
MCIIOJIb30BAaHUEM 3PUTEIBHON HATISAHOCTH U/ WM BEpOAIIbHON OTIOPHI).

OnpenensaTe MapaIeIbHOCTh MPSMBIX C IMOMOILIBIO YTJIOB, KOTOPBIC
obpaszyeT ¢ HUMU cekytas. OnpeaeisiTh NapauieIbHOCTh MPSIMBIX ¢ IIOMOITBIO
PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOU MPSMOM.

Pemrats 3amaun Ha KiieTyaTtoi Oymare.

[IpoBOAUTH BBIUMUCICHHS U HAXOJUTh YHCIIOBBIC M OYKBEHHBIC 3HAUCHUS
VIJIOB B TE€OMETPUYECKUX 3aJa4ax C HCIIOJb30BAHHUEM CYMMBI YTIJIOB
TPEYTOJLHUKOB W MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IIPH
MEPECEYEHNH JIBYX MapajUICIbHBIX MPSMBIX CEKyIleH. Pemiars npaktudeckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

HNmets npencTaBiieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

@opMyIUpPOBATH ONPEACIECHUS OKPY>KHOCTA W Kpyra, XOpAbl H
JIAMETPa OKPY>KHOCTH, MOJI30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSThH 3TH
CBOWCTBA MPU PEIICHUHN 3a]1a4.

OpueHTHpPOBAaTECA B MOHATHUSAX: OINMCAaHHAs OKOJIO TpPEYroJibHUKA
OKPY)XHOCTh, IICHTP OIKMCAHHON OKpykHOCTH. OmnepupoBaTh Ha 0a30BOM
ypoBHE (haKTaMH O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA TTEPECEeKAIOTCs
B OJIHOM TOYKE, U O TOM, YTO CEPEAUHHBIC IEPHEHINKYJSPHI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOW TOUKE.

OpueHTHPOBATHCSI B TOHSATUAX WU ONEPUPOBATH Ha 0A30BOM YPOBHE:
KacaTeJibHasi K OKPY>KHOCTH, TE€OpEMA O MEPIEHAUKYJISIPHOCTH KacaTeIbHOU U
paanyca, IpOBEJEHHOTO K TOUKE KaCaHMUSI.

Nmets nipencraBineHre 0 NPOCTEHIINX T€OMETPUUECKUX HEPABEHCTB, UX
MPAKTUYECKOM CMBICIIE.

[IpoBOANTHL OCHOBHBIE TE€OMETPUUYECKHE TMOCTPOCHUA C TOMOUIBIO
LUPKYJIS U TUHEUKH.

8 KJIIACC

Pacno3HaBaTh OCHOBHBIE BH[IbI YETBIPEXYTOJBHUKOB, WX JIJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU NPH PEUIEHUH T€OMETPHUUECKUX 3a/1a4.

OpueHTHpOBaTbCSI B MOHATUM — TOYKM I[E€PECEYEHHUS] MeEIuaH
TPEYTroJIbHHUKA (LIEHTPa Macc) B PEILICHUH 3a/1a4.



Brnaners mnoHSATMEM CcpeoHEW JMHUM TPEYTrOJbHHKA W Tpaleluy,
IPUMEHSTh WX CBOMCTBA MPU PEIICHUU MPOCTEUIINX FEOMETPUUYECKHUX 3a]ad.
Nwmetrs npencraBinenue o teopeme Paneca U TeopeMe O MPOMOPLUUOHATIBHBIX
OTpe3Kax, MPUMEHSITh WX JUIsSl PElIeHUs MPAaKTUYECKUX 3ajay (C omopoil Ha
3pUTEIBHYIO HATJIAIHOCTB).

[IpuMeHsATh npu3HaKU MOA00US TPEYTOJIbHUKOB B PEILIEHUH HECIIOKHBIX
r€OMETPUYECKUX 3a]1aY.

[Tonb3oBatbes TeopeMoit Iludaropa nis pemeHus TEOMETPUUECKUX H
MPaKTUYECKUX 3a]1a4.

Brnagete NOHATHSAMU CHHyCa, KOCMHYCa W TaHI€HCA OCTPOro yria
OPSIMOYTOJIBHOTO TPEYroJIbHUKA. IloJIb30BaThCA AITUMM IOHATUSAMHU UL
pElIeHUs] MPAKTUYECKUX 3a7au (IpU HEOOXOAMMOCTH C ONOPON Ha aJroOpUTM
IpaBUiIa).

Boruucnate  (paznuyHbiMu - criocobamu) (C OMOpod Ha CHPaBOYHYIO
MH(POpPMAIMIO) IUIOLIalb TPEYroJIbHUKA M IUIOIIAJd MHOTOYTOJIbHBIX (PUTyp
(moaB3ysiCh, TNI€ HEOOXOIMMO, KaJbKyJIATOpoM). lIpuMeHATh mnoixydeHHbIE
YMEHUS B IPAKTUYECKUX 3a/1a4ax.

BrageTs MOHATUSMU BOMCAHHOTO M IIEHTPAJIBHOIO yTIJla, UCIOJIb30BaTh
TEOPEMbl O BIHMCAHHBIX YIJIaX, yriax MEXAYy XOpAaMH (CEeKyIIMMH) U yTrie
MEKJly KacaTeJbHOW W XOPJIOM NP PELICHUH MPOCTEUIINX I'€OMETPUUECKUX
3azay.

Brnagerp TOHSTHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, MTPUMEHSTH
CBOMCTBA OMMCAHHOTO YEThIPEXYTOIbHUKA MTPU PEIICHUU TPOCTEUIINX 3a7au.

IIpuMeHATh  TNOJIydeHHBIE 3HAHMS HAa  IPaKTUKE —  CTPOUTH
MaTEMaTUYECKUE MOJEIW s 3a7ad pPEAbHOM JKU3HUM U NPOBOAUTH
COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHUEM NOJ00UsS U TPUTOHOMETPUU
(ToJIB3ySICh, TAC HEOOXOAUMO, KAJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYCCKHUE (PYHKIIMU OCTPHIX YIJIOB, HAXOAWTH C UX
TIOMOIIBIO PA3JIMYHBIC AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHUES
IPSIMOYTOJIGHBIX TPEYTOJLHUKOB»). HaxomuTh (C MOMOIIBIO KaJbKYJISATOPA)
JUTHHBI ¥ YTJIBI TSI HeTaOJTUYHBIX 3HAYCHUH.

[Tonb3oBaThCs dbopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYCCKUM TOXKIECTBOM IS HaXOXKJICHUS COOTHOIICHUH MEXTY
TPUTOHOMETPUYSCKMMH  BEIWYMHAMU (C  OMOpPOM HA  CIPaBOYHYIO
nH(pOpMaIuio).

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB [IJISi HAXOXIACHUS
Pa3IUYHBIX  DJIEMEHTOB  TPEYTOJIbHUKA  («PEIICHHE  TPEYTOJBHUKOBY),
MPUMEHSTH UX TPU PEIICHUH MPOCTEHIIMX TEOMETPUICCKUX 3a]1a4.



Brnagets mnouaTHsMH TpeoOpa3oBaHus MOI00MS, COOTBETCTBEHHBIX
AJeMEeHTOB  MoAoOHbIX  ¢uryp. Ilonb3oBaThCs CBOMCTBaMU  MOAOOUS
IPOU3BOJIBHBIX (PUTYP, YMETh BBIUMCIATH JJIMHBI M HAXOJIUTb YIJbl Yy
oJ00HBIX (GuUryp (Mo ajropuTMmy ydeOHBbIX AeiicTBuil). [IpuMeHaTh cBOCTBa
nooous B MPAaKTHUECKUX 3aadyax. YMETh MPUBOAMTH MPUMEPHI MOJTOOHBIX
Guryp B OKpy>Karomiem Mupe.

[Tonb3oBaTbca TeOpeMaMu (IO BU3YaJIbHOW ONOPE) O NPOU3BEACHUU
OTPE3KOB XOP/I, O MPOU3BEACHUN OTPE3KOB CEKYIINX, O KBaipaTe KacaTeIbHOM!.

[Tonb30BaTbcs  BEKTOpamMH, MOHUMAaThb WX TE€OMETPUUYECKUN |
(GU3NYECKU CMBICH, TPUMEHATh HMX B PEHICHUH TEOMETPUYECKUX U
¢usnyeckux 3anad. IIpuMeHATH CKaJsipHOE TPOU3BEACHHE BEKTOPOB IS
HaXO0JI€HUs JJIMH U YIJIOB.

[Tosnb30BaThCcs METOAOM KOOPAMHAT HAa IUIOCKOCTH, MPUMEHSTHh €ro B
PELIEHNU T€OMETPUUYECKUX U MTPAKTUUECKUX 3ajau.

Bnagerp  MOHATUSMHM  MpPaBWIBHOIO  MHOTOYTOJIbHUKA,  JUIMHBI
OKpPY’XHOCTH, UIMHBI IYTHM OKPYKHOCTH M paJMaHHON Mepbl YIJa, YMETh
BBIUMCIIATH IUIOIIAAh Kpyra M €ro yacte (¢ omopoil Ha CIpaBOYHYIO
uHpopManuio). [[puMeHaTs moydeHHbIE YMEHHSI B IPAKTUIECKUX 3a/1adax.

Haxonuth ocu (MM LEHTPBI) CUMMETPHUH (QUTYP, TPUMEHSATDH IBHIKECHHUS
TUIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpumeHsITh  TIOMyYeHHBIE 3HAHUS HA TMPAKTUKE —  CTPOUTH
MaTeMaTHYeCKHe MOJENU JJs 3aJad peambHOW JKU3HH M TMPOBOAHTH
COOTBETCTBYIOIIME€  BBIYMCICHHA C  TNPUMEHEHHEM  momoous U
TPUTOHOMETPUUECKUX byHKINN (MOJIB3YSICh, rae HE00X0AMMO,
KQJIBKYJISITOPOM).

INTAHUPYEMBIE IIPEJMETHBIE PE3VYJIBTATBI OCBOEHUA
PABOYEI ITPOTPAMMbBI KYPCA «BEPOSITHOCTh M CTATHUCTHUKA
(ITO 'OJAM OBYYEHMUA)

[IpenmetHble  pe3ynpTaTbl  OCBOEHUs Kypca «BeposAtHoCcTh U
CTaTUCTHKa» B 7—9 Kiaccax XapakTEepU3yIOTCs CIEAYIOIUMY YMEHUASMU.

7 KIIACC

Yurate wHQOpMAIHNIO, IPEACTABICHHYIO B TaOIUIaX, Ha AMAarpaMMax;
NPECTABIATh JaHHBIE B BHUJE TaOJWIl, CTPOUTH AUArpaMMBbI (CTOJOMKOBBIC
(cTonOyaTeie) M KpPYyroBble) MO MacCHBaM 3HA4YeHUU (C HCIOJIb30BAHHEM
3pUTENBHON HATJISIIHOCTH W/UITN BEpOAIbHOM OTOPHI).

OnucelBaTh W HMHTEPOPETUPOBATH pEajbHbIE YHCIOBBIC JAHHEBIE,
Mpe/CTaBICHHbIE B TA0IHUIIAX, HA qUarpammax, rpadukax.



OpueHTHPOBATHCA B MOHATUSAX U ONEPUPOBATh UMU Ha 6230BOM YPOBHE:
cpenHee apupMeTHUecKoe, MeuaHa, HauOoblllee U HauMEHbIIEEe 3HAYEHMUS,
pa3max.

MMeTts npeacraBiaeHue O CIy4aliHOW M3MEHYMBOCTH Ha IPHUMEpax IIEH,
(¢u3nYECKUX BEIMYUH, aHTPOTIOMETPUUECKUX TAHHBIX; UMETh MPECTABICHUE
O CTaTUCTUYECKOU YCTOMYUBOCTH.

8 KJIIACC

W3Bnekats u mpeoOpa3oBeIBaTh HHPOPMAIIUIO, TPEICTABICHHYIO B BUC
Ta0aul, auarpamMm, TpauKOB; TMPEJACTABIATH JaHHbIE B BHUJAE TaOJMII,
auarpamm, rpa@ukos.

OnuceiBaTh 1OCJIE COBMECTHOTO AaHalIM3a JaHHbIE C ITOMOILBIO
CTaTUCTHUYECKUX IIOKA3aTeJIed: CpEeIHUX 3HA4eHHWHM H MeEp pacCEeUBAHMS
(pa3max, nucnepcus U CTaHIapTHOE OTKIIOHEHHUE).

HaxoauTs 4acTOThl YMCIIOBBIX 3HAYEHUN U 4YacTOThI COOBITHII, B TOM
qyclie IO pe3yibTaTaM HW3MEpEeHUuN U HaOMoJeHuil (C HCIONb30BaHUEM
3pUTENBHON HATJISIIHOCTH W/UIIN BEpOaIbHOM OIOPHI).

Haxonuth BEpOATHOCTM CIy4YalHBIX COOBITHMII B OIBITaxX, 3Has
BEPOSITHOCTA  DJIEMEHTAPHBIX COOBITHI, B TOM YHCIE€ B ONBITaAX C
PABHOBO3MOXHBIMM ~ DJIEMEHTAPHBIMU  COOBITHUSIMU  (C  MCIIOJIb30BAaHUEM
3pUTETBHON HATTSAHOCTH U/ UM BEpOAIIbHON OTIOPHI).

Nmeth mpencraBieHue O rpapuyecKux MOJEISAX: IE€PEBO CIy4yailHOro
AKCIEPUMEHTA, JUarpaMMbl DWiiepa, YuciaoBas mpsmas.

OnepupoBaTb NOHATUAMU Ha 0a30BOM  YpPOBHE: MHOECTBO,
MOJIMHOKECTBO; BBIMIOJIHATh OINEpali HaJ| MHOXECTBaAaMH: OOBbEIUHEHHE,
[IEPECEUCHNE, JONOJHEHUE; MEPEUHUCIATh 3JIEMEHThl MHOYKECTB; NPHUMEHSTH
CBOMCTBAa MHOECTB (C UCITIOIH30BAHUEM BU3yaJIbHON OTIOPHI).

HNmets mpencraBieHHe O rpauueckoM Mpe/CTaBICHUE MHOXECTB U
CBA3EH MEXAY HUMHM ISl OIMCAHUS MPOLIECCOB M SIBJICHUI, B TOM YHCIIE MIPH
pelIeHUH 3a7a4 U3 IPYyrux y4eOHbIX IPEIMETOB U KyPCOB.

9 KJIIACC

W3Bnekath u mpeoOpa3oBbIBaTh HMH(POPMALIUIO, MPEACTABICHHYIO B
Pa3IMYHBIX UCTOYHUKAX B BUJE TAaOJMI], 1Uarpamm, rpadMKoB; MPeICTaBISATh
JaHHBIEC B BUJE TaOJMI], TUarpamMmm, rpa)uKoB.

Pemate mpocTeiiiime 3aaui OpraHu30BaHHBIM 11EpeOOPOM BAPUAHTOB,
a TaKKe ¢ UCTOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HNmers mpexactaBieHue 00 ONUCATENbHBIX XapaKTEPUCTUKAX IS
MAacCHBOB YHCJIOBBIX JIaHHBIX, B TOM 4YHUCJE€ CPEIHHE 3HAYEHUS U MEPHI
paccerBaHMsL.



HaxoauTe 4acTOThl 3HAYEHUH M 4YAaCTOTBI COOBITHS, B TOM YHCIE
HOJIB3YSCh Pe3yJibTaTaMH MPOBEAEHHBIX U3MEPEHUN U HAOIIOIeHUH (C Oropoi
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

HaxoauTs BEpOATHOCTH CIydallHBIX COOBITHI B M3yYEHHBIX ONbITaX, B
TOM YHUCJIE€ B ONBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU, B
CEpUSX UCIBITAHUN 10 IEPBOTO yCIIEXa, B CEPUAX MUCIBITAHUNU bepHyun.

HNmeTp npencraBieHue O CIydyalHOM BEIMYMHE U O PaACIpPEICICHUU
BEPOSATHOCTEM.

HmeTp mpeacTaBieHHE O 3aKOHE OOJIBIIMX YMCEN KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4YallHOM WM3MEHYMBOCTH M O POJM 3aKOHA OOJBIIHX
YHCeJ B MPUPO/JIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
5 KUIACC

HaumeHoBaHMe pa3aesioB U TeM

KoanuecTBo 4acoB

DyekTpoHHBIE (IM(POBLIE)

n/n NPOrpaMMbl Beero Kontpoabnsbie | [IpakTnyeckue o0pa3oBaTeiibHbIEe pecypchl
r padoThI padoThI
1 Hartypanbeuble uncna. [eficTBus ¢ 43 5 bubmmoreka [HOK
HATypaJbHBIMHU YHCIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsgnas reomerpus. Jlunuu Ha 12 5 Bu6mmoreka [IOK
IIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnmoreka IJOK
3 OObIKHOBEHHEIE IPOOH 48 2 https://m.edsoo.ru/7f4131ce
4 Harnsanas reometpus. 10 5 Bubnmnorexa [JOK
MHOTOYTOMbHUKH https://m.edsoo.ru/7f4131ce
bu6mmoreka IJOK
S Jlecatutmbie 1podu 38 2 https://m.edsoo.ru/7f4131ce
butmmoreka [IOK
6 Tosropere u 0bobmenme 10 2 https://m.edsoo.ru/7f4131ce
7 Harnsonas reomerpust. Tena u 9 5 bu6mmotexa [IOK
(uryps! B IpoCTpaHCTBE https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 170 14 0

ITPO'PAMME



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

6 KIIACC

KoanyecTBo yacoB

Ne HaunmeHoBaHue pa3iesioB U TeM DJIeKTpOHHBIE (M (ppoBbIe)
n/n NPOrpaMMbl Beero Kontpoasnsie | [Ipaktnyeckue o0pa3oBaTteiibHbIEe pecypchl
padoThI padoThI
bubmmoreka [IOK
1 Harypanbubie umcia 30 1 https://m.edsoo.ru/7f414736
5 Harnsngnas reomerpus. [Ipsavble Ha 7 5 Bu6mmoreka [IOK
MIOCKOCTH https://m.edsoo.ru/7f414736
bubnmoreka IJOK
3 Jpobu 32 2 1 https://m.edsoo.ru/7f414736
bubnuorexa LIOK
4 Harmsgnas reometpust. CummeTpus 6 1 1 https://m.eds00.ru/7f414736
butmmoreka [IOK
S Bripaxcerus ¢ Oyksami 6 1 https://m.eds00.ru/7f414736
6 Harnspnas reomerpust. @urypsl Ha 14 5 1 bu6muotexa LIOK
IIOCKOCTH https://m.edsoo.ru/7f414736
7 ITonoxurenbHbIE U OTPULATENIBHBIE 40 1 bu6muotexa LIOK
qucia https://m.edsoo.ru/7f414736
butmmoreka [IOK
8 Tpencrasnenue JauHbIx 6 1 ! https://m.edsoo.ru/7f414736
9 Harnsnnas reomerpust. @urypsl B 9 1 1 bu6mmotexa [IOK

MIPOCTPAHCTBE

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



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

10 [MoBTOpenwue, o6o0IICHNE, 20 5 butmmoreka [IOK
CUCTEMAaTH3aIUs https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 170 14

[TPOI'PAMME



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

TemaTn4yeckoe IJIAHMPOBaHKeE MO ajaredpe 7-9 kiaaccol

7 KIIACC
Ne TemaTuuyeckue pasiesibl Koa-Bo KoHTpo/ibHbIE U JUATHOCTHYECKHE
u/n 4acoB
MepOnpHUsTHS

1 IToBTOpEHME 7 1

2 Bripaxkenus, ToxxaecTBa, ypaBHEHUS 26 2

3 OyHKIIH 18 1

4 CremneHb ¢ HaTypaJbHBIM ITOKa3aTelIeM 18 1

5 MHorouneHsl 23 2

6 DopMyITBI COKPAIIEHHOTO YMHOXKEHUS 23 2

7 Cucrembl TMHEWHBIX YpaBHEHUH. 16 1

8 IToBTOpeHue kypca 7 knacca 5 1

HTroro 136 11




8 KIIACC

Ne TemaTuueckue pa3zieibl Kon-Bo KoHTpoJIbHBIE 1 TUATHOCTUYECKUE
n/m 4acoB MEpONPUSITUS
1 [ToBTOpCHME 7 1 x\p
2 PanmonansHbIe 1po0u 24 2 K\p
2 KBanpaTHbie KOpHU 21 2k\p  13ur
3 KBagpaTHble ypaBHEHUS 28 2 k\p
4 HepaBeHnctsa 23 2k\p 13ur
3) CreneHb ¢ LENTbIM MOKa3aTeIeM. 18 1x\p
DJIEMEHTBI CTATUCTUKH
6 IToBTOpCHME 15 1 K\p
UTOI'O 136 11 k\p 23ur
9 KJIACC
No TemaTnueckue pasaensl Kon-Bo KonTposbHbIe 1
o\ JacoB JTMarHOCTHYCECKHE
MEPOTPUATHUS
1. KBagpaTtnunas GyHKIus 23 3
2. VYpaBHEHUs U HEPABEHCTBA C OJTHOM 16 1
IIEPEMEHHOU
3. VYpaBHEHUSI U HEPABEHCTBA C IBYMsI 18 1
MepeMEHHBIMU
4, Apudmernueckas ¥ reoMmeTprIecKas 12 2
IPOrpeccuu
S. DneMeHTbl KOMOMHATOPUKU U TEOPUU 14 1
BEPOSITHOCTEN




IToBTOpEHue 16

|

Htoro 99

TeMmaTH4ueckoe IVIAHUPOBAHUE 110 T€eOMETPUH 7-9 kaaccnl

7 KUIACC
No | Temarmueckue pa3nesnbl Bceero B ToM uuncne koHTp.pad.
n/n
1 HauanbHble 11 1
Tr€OMETPUYECKUE CBEJICHUS
2 TpeyroabHUKU 18 1
3 [TapannenpHbIe MPSMbIC 13 1
4 CoOTHOLIEHUST MEKIY 20 2
CTOPOHAMHU M YIJIAMH TPEYTOJIbHUKA
5 [ToBTOpEHUE 6 1
HUTOI'O 68 6
8 KUIACC
No | Temartuueckue pa3nensl Bcero B ToM uuncne koHTp.pao.
n/m
1 YPpOoK BBOJHOTO NOBTOPEHUS 2 -
2 UeThlpeXyroJbHUKU 14 1
3 [Tnomans. 14 1
4 [To1o6HBIE TPEYTOJBHUKH. 19 2
5 OKpY»KHOCTBb. 17 1
6 HToroBoe noBTOpEeHUE NPOUIEHHOTO MaTeprana | 2




| UTOrO | 68 | 5 |

9 KVIACC
No | Temarnueckue pa3aensl Bcero B ToMm umciie koHTp.paod.
/11
1 BBoaHoe noBTOpeHuUE. 2
2 BekTopsl. 12 1
3 MeTox KOOpIMHAT. 10 1
4 CooTHoIlIeHHE MEXTy CTOPOHAMU U yTiIaMu 1
TpeyroyibHuKa. CKaJIIpHOE MPOU3BEICHHE
BEKTOPOB. 14
5 JInuHa OKpy>KHOCTH M IUIOLIAb Kpyra. 12 1
6 JIBroKeHUS. 9 1
7 HayanbHble CBEJICHUS U3 CTEPEOMETPHH. 5
8 [ToBTOpCHUE. 2 1
HUTOI'O 66 6

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSTHOCTDb U CTATUCTHUKA». 7-9
KJIACCBI.

No Pa3nemnnl Komuuect | OcCHOBHBIE BUIEI D0P/11OP
OCHOBHOE COJepKAHNE BO 4acOB JESITEIbHOCTH

1 7 kiacc Yurars HHPOpPMALIUIO, PO
Pasmen 1 8 MIPEIICTABICHHYIO B https://resh.ed
[IpencTaBieHre TaHHBIX 4 Ta0/IMIIaX, HA JHarpaMMmax; u.ru/subject/le



https://resh.edu.ru/subject/lesson/1988/main/
https://resh.edu.ru/subject/lesson/1988/main/

[IpencraBicHre TaHHBIX B BUJIC
Ta0JIuIl, AUarpamMm, rpauKoB.
3amonHeHne TabIull, YTCHUE U
MOCTPOCHUE THArpaMM
(CTOMOMKOBBIX (CTOIOYATHIX) U
KpyTOBBIX). UTeHHe rpadukoB
peaNbHBIX MpoueccoB. M3BieueHue
uH(pOpMAITUU U3 JUarpaMm 1
TaOINII, UCITOJIB30BAHUE U
WHTEpIpeTalus JaHHBIX.

NPEJICTaBIISITh JaHHBIC B
BUJIE TaOJIHII, CTPOUTH
JarpaMMbl (CTOJIOUKOBBIE
(cTonibuaThie) U KPYroBbIE)
110 MacCHMBaM 3HayeHM (C
UCIIOJIb30BaHUEM
3pUTEIHLHON HATISAHOCTH
1/unu BepOabHOM OIOPHI).

sson/1988/mai
n/

Nudoypok
https://infouro
K.ru/prezentac
lya-po-
matematike-
na-temu-
chtenie-
informacii-
predstaviennoj
_V_
diagrammah-
grafikah-
tablicah-
tablic-
5116672.htm

Paznen 2
OnucareapHas CTAaTUCTHKA U

ciydaiiHasi U3SMEHYHUBOCTh
Cpennee apudmernyeckoe,
MeJaHa, pa3Max, HauboJiplee u
HauMEHbIIIee 3HaUeHUs1 Habopa
YHUCJIOBBIX JIaHHBIX. [IpuMepsl

OmnmceIBaTh U
HHTEPIIPETUPOBATH
peaabHbIC YUCIOBBIC
JIaHHBIC, TIPEACTABIICHHBIC B
TabauIax, Ha AuarpaMmmax,
rpadukax.

N3yyare NOHATHS CpeHEE

POII
https://resh.ed
u.ru/subject/le
sson/1556/add
itional/

Nudoypok
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https://resh.edu.ru/subject/lesson/1556/additional/

CJIy4YalHOM U3MEHYUBOCTH.

apI/I(bMGTI/I‘IGCKOG, MCIHaHa,
pa3Max U OIICPpUPOBATH HMHU

https://infouro
K.ru/statistika-

Ha 0a30BOM YpOBHE. I-veroyatnost-
HmeTh mpencTaBiieHe 0 v-shkole-
CIIy4aifHON M3MEHYUBOCTH 4874530.html
Ha TIpUMepax IieH,
(U3UYECKUX BEIMYHH,
aHTPOTIOMETPHUCCKUX
JaHHBIX; IMETh
MIPEICTaBICHHE O
CTaTHCTUICCKOU
YCTOMYUBOCTH.
Pasnen 3 3HAKOMCTBO C IOHATUSIMH POII
BeposTHOCTD 1 CIIy4aiHBIN SKCIIEPUMEHT https://resh.ed
DJIEMEHTBI KOMOMHATOPUKHU (ombIT) M CiTydaiiHOE u.ru/subject/le
Cnyuatinolii 5xcnepumenm (onvim) u COOBITHE, BEPOSTHOCTH H sson/4089/con
cyuatinoe coovimue. Beposmuocmo 4acToTa. spect/
u yacmoma. Ponv manoseposmmuoix N3yuaTh Teoputo
U NPAKmMuyecKy 00CMOBEPHHIX BEPOSITHOCTH HAa IPUMEPE Nudoypox

cobvimull 8 npupooe u 8 oowecmae.
Monema u uepanvuas kocms 8
meopuu 8eposIMHOCMeEl.

MOHETBI U UTPATTbHOU
KOCTH.

https://infouro
k.ru/moneta-i-
igralnaya-
kost-
4868720.html
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https://resh.edu.ru/subject/lesson/4089/conspect/
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Paznen 4
BBenenue B Teoputo rpados

I'pagh, sepuwuna, pebpo. Cmenens
sepuunsl. Yucno péoep u
CYMMApPHAsi CMeneHb 8ePULUH.
IIpeocmasnenue o césasnocmu
epagha. llenu u yuxnol. Ilymu 6
epacghax. Ob6x00 epagpa (3tinepos
nyms). [Ipedcmasnenue 06
OPUEHMUPOBAHHOM 2pae.
Pewenue 3a0au c nomowwio epaghos

N3y4ats noHsATHS rpad,
BEpILIKHA, peOpo Ha
03HaKOMMTEJILHOM YPOBHE.
Nwmets npeacrasinenne o
CBSI3HOCTH rpada, MyTH B
rpadax, myTu Ditnepa.
Nwmets npeacraBnenue oo
OpPUEHTHUPOBAHHOM rpade.
Pemars HECHOXKHBIE 3a1a4H
C TIOMOIIIBIO TpadoB.

Cair

I cenTsaops
https://urok.1s
ept.ru/articles/
633896
Onnaiin
IIKoJIa
CKalicMapT
https://skysma
rt.ru/articles/m
athematic/osn
ovnye-
ponyatiya-
teorii-grafov
POII

https://resh.ed
u.ru/subject/le
sson/1035/
Pasnen 6 [1OBTOPATH U3y4YEHHOE U
O60011eHNE BBICTPANBATh CUCTEMY 1 cenrs0ps

[IpencraBneHue TaHHBIX.

OnucaTtenbHasi CTaTUCTUKA.

BeposATHOCTB City4yalilHOTO
COOBITHS.

3HAHUM.

Pemate Heci10:KHBIC 3a/1a4U
Ha IIPEJCTaBICHUE U
ONMCaHMue JAaHHBIX C
TMOMOIIBI0 U3YYECHHBIX

https://urok.1s
ept.ru/articles/
620905
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https://urok.1sept.ru/articles/633896
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XapaKTEPUCTHUK.
OO6cykaaTh TPUMEPDI
CITy4alHBIX COOBITHH,
MaJIOBEPOSITHBIX U
MPAKTUYECKHU JIOCTOBEPHBIX
CITy4alHbIX COOBITUM, UX
POJIb B PUPOJIE U )KU3HU
YEJI0BEKA.

8 Kjacc

Paznen 1

[ToBTOpEeHME 7 Kiacca
[IpencraBieHne qaHHBIX.

CocTaBnsATh TaOIULIBI U
3aHOCUTDH B HU3 COOP
TTAaHHBIX.

PaboTaTh ¢ KpyroBbIMH H

Nudoypox
https://infouro
k.ru/urok-
matematiches

OmnwucarenpHas CTaTUCTHUKA. CTONOYATBIMU koy-statistiki-
Omneparuu HaJi COOBITUSIMH. JTarpaMMaMH. na-temu-
He3aBHCHMOCTB HaJl COOBITHSIMH. BeImonHATE onepanyun Haj predstavlenie-
COOBITHSIMU. dannih-
Haxoaurb 3HaueHUS 456804 .html
CpEIHEro
apu(pMETUYECKOTO,
MEIMaHbl U pa3Max.
Paznen 2 N3Bnekars u POIII
OnwucatenbpHas peoOpa3oBHIBATh https://resh.ed
cratucTrka. PacceMBaHue JaHHBIX uH(POPMAIIHIO, u.ru/subject/le
[IpencraBneHre JaHHBIX B BHJIE NPECTAaBICHHYIO B BHJIC sson/1988/mai
TaOJIUIl, AUArpaMMm, rpaduKoB. TaOJIUII, JUATPAMM, n/
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H3mepenue pacceusanus OaHHbIX.
Hucnepcusa u cmanoapmmuoe

rpaduKoB; MPEACTABISTH
JTaHHBIE B BUJE TaOIUII,

https://resh.ed
u.ru/subject/le

OMKJIOHEHUE YUCTOBbIX HADOPOS. Jauarpamm, rpaduKoB. sson/3409/mai
Huaepamma pacceusanusi. OmnuchIBaTh MOCIIE n/

COBMECTHOI'O aHaJIHM3a

JTAHHBIE C TIOMOIIBIO

CTaTUCTHYECKUX

ITOKA3aTeJIeN: CPETHUX

3HAYECHHUH U MEp

pacceuBaHus (pa3max,

JUCIIEPCHS U CTaHIAapTHOE

OTKJIOHEHUE).
Pasznen 3 OnepupoBath NOHATUSIMU POIII
MHokecTBa Ha 6a30BOM YpOBHE: https://resh.ed

MHOKECTBO, IJIEMEHT MHOKECTBO, u.ru/subject/le

MHO’KECTBA, MOJIMHOKECTBO. ITOAMHOYKECTBO; BBIIIOIHATEL | SSON/611/
Omneparnuu HaJl MHOXKECTBAMHU: OTepalny HaJ
00beIUHEHNUE, TIEPECCUCHHE, MHOKECTBAMHU:
nornonHenue. CBoMCTBa onepanuii o0beIMHEHHE, TIEpECEUCHUE,
HaJl MHOYKCCTBAMHU: JOTOJTHCHHE; TICPEUHCIIATh
IIEPEMECTUTENBHOE, COYETATEIBHOE, DIIEMEHTHI MHOKECTB; Hudoypok

pacrnpeneauTenbHOe, BKIIOYCHHUS.
Hcnonb3zoBanue rpaduueckoro
MIPEICTaBICHUS MHOXKECTB TSI
OTHCaHUs PeaTbHBIX MPOIIECCOB U
SIBJICHUH, TIPU PELICHUH 3a]1a4.

IIPUMEHATH CBOWCTBA
MHOJECTB (C
UCIIOJIb30BAaHUEM
BU3yaJIbHOMN OTOPHI).
HNwmets npencraBiieHUE o
rpadugeckom

https://infouro
k.ru/zanyatie-
po-teme-
informacionni
e-modeli-
2592859.html



https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/611/
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https://infourok.ru/zanyatie-po-teme-informacionnie-modeli-2592859.html

MMpCaACTAaBJICHUC MHOKCCTB U

CBsI3el MKy HUMHU JJIS
OIMCaHMS MIPOIECCOB
SBJICHUH, B TOM YHCJIE IPU
pEeIIeHnH 3aj1a4 U3 JPYyTUxX
y4eOHBIX MPEAMETOB U
KYpCOB.

Paznen 4
BepodaTHOCTE CIIVUaHOTO COOBITHSI.

DnemeHTapHbIe COOBITHUS
ciy4daiHoro omnbita. CiryyaiiHble
coObITHS. BeposTHOCTH COOBITHIA.
OMBITEI C pPaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.
Cnydaiinbiii BbIOOp. CBA3b MEXKIY
MaJIOBEPOSITHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B
pupojie, 0OIIECTBE U HAyKe

Haxoaute 94acTOTHI
YHMCJIOBBIX 3HAUCHUU U
YaCTOTHI COOBITHI, B TOM
YHUCJIE TI0 Pe3yJIbTaTaM
U3MEpPEHUN U HaOJII0ICHUI
(c ucnoIb30BaHUEM
3pPUTEIILHON HATJISITHOCTH

U/ BepOabHOM OMOPHI).

Haxonuts BeposaTHOCTH
CITy4aliHbIX COOBITUH B
OTIBITAX, 3Hasl BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B
TOM YHUCJIE B ONBITaX C
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU
COOBITHSIMHU (C
UCIIOJIb30BaHUEM
3pUTENIBHON HATJISITHOCTH

1/nin BepOaJIbHOM OIOPHI).

POIII
https://resh.ed
u.ru/subject/le
sson/4089/con
spect/
https://bstudy.
net/637778/est
estvoznanie/pr
akticheski_ne
vozmozhnye
prakticheski_d
ostovernye_so
bytiya printsi
p_praktichesk
Oy _uverennost
[

Pazgen 5

HNmets npencrasiieHUE O

https://pandia.
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https://bstudy.net/637778/estestvoznanie/prakticheski_nevozmozhnye_prakticheski_dostovernye_sobytiya_printsip_prakticheskoy_uverennosti
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BBejeHuE B TEOpHUIO FDad)OB

rpauuecKux MOJEISIX:

ru/text/78/222

Hepeso. Ceoticmsa Oepesbes: JIEPEBO CIIyYaifHOTO /101061.php
eO0UHCMBEHHOCMb NYMU, AKCIIEPUMEHTA, O 1 cenTs6ps
CyujecmeosaHnue Ucsyell 6epuluHbl, CYIIIECTBOBAHHUH BUCSIYCH https://urok.1s
CB513b MeAHCOY UUCTIOM BEPUIUH U BEPIITMHBL. 3HAKOMUTHCS C ept.ru/articles/
yucaom péoep. Ilpasuno MPABUIIOM YMHOXEHUS. 611793
ymHoxcenus. Pewenue 3a0au ¢ Penrates pocThie 3a1a4u ¢

nomMowbio epagos. MOMOIIBI0 TpadoB.

Pasnen 6 3HaKOMUTBCA C OHATUSAMU: | | ceHTsa0ps
Cay4JaiiHble COOBITUS IPOTHBOIOJIOKHBIE https://urok.1s
IIpomusononodichvie codvimusl. cooObITHsI, [lnarpamma ept.ru/articles/
Huazpavma Jiinepa. Obveounenue Ditnepa, 00beIUHEHUE U 571564

U nepeceyeHrue coObIMULL. MepeceyeHre COOBITHIA,

Hecoemecmuuie coovimus. HECOBMECTHBIE COOBITHS. Marbiopo
Dopmyna crodxcenust N3yuath hopmyay https://www.

sepoamuocmetl. Ycnoenas
seposamuocms. Ilpasuno
ymHuoxcenus. Hezasucumoie
cobvimus. Ilpeocmaenenue
9KCnepumenma 6 suoe oepesa.
Pewenue 3a0au na naxoowcoenue
8ePOSIMHOCMELL C HOMOWDBIO Oepesa
CIYYAUHO020 IKCNepUMenma,
ouazpamm Diinepa.

CJI0’KEHUSI BEPOATHOCTEH,
YCIIOBHYIO BEPOSITHOCTb,
YMHOKEHUsI, HE3aBUCUMBIE
COOBITHS.

[IpencraBiaaTs SKCIEPUMEHT
B BUJIE JIEpEBa.

Pewats nipocteie 3agaun Ha
HAaXO0XKJIECHUE BEPOSATHOCTEU
C MIOMOUIBIO JIepeBa
CJIy4alHOI'O SKCIIEPUMEHTA,
nurarpamm Oiepa.

matburo.ru/tv
book_sub.php
?p=parld

https://ptlab.m
ccme.ru/sites/
ptlab.mccme.r
u/files/ob_usl

OvNoy_veroya
tnosti.pdf
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https://ptlab.mccme.ru/sites/ptlab.mccme.ru/files/ob_uslovnoy_veroyatnosti.pdf
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Pazgen 7
0O0001IeHNE U KOHTPOIb

[IpencrapneHue faHHBIX.

OmnmncarenbHas CTaTUCTHKA.

I'padwr.

BeposaTHOCTh CitydaiiHOTO
COOBITHSL.

DneMEeHTbl KOMOMHATOPUKH.

ITOBTOPATH U3yYEHHOE U
BBICTpPauBaTh CUCTEMY
3HAHMU.

Pematn HecnoKHBIC 3a1aun
Ha MPEICTABIICHUE U
OITMCAaHNE JAHHBIX C
MTOMOIIBI0 U3YYEHHBIX
XapaKTEPUCTHUK, rpadoB.
Pemate npocteie 3a1aun HA
HaXO0XJICHUE BEPOATHOCTH
CITy4aiHOT'O COOBITHS T10
BEPOSITHOCTAM
AJIEMEHTAPHBIX COOBITH, B
TOM YHKCJIC B OIBITAX C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU
COOBITHSIMH.

Pemats 3agaumn Ha
HAXOXJCHUE BEPOATHOCTEN
00beNHEHUS U
nepeceueHusi COObITUH.
Pemats 3agaumn Ha
MepeyncacHne KOMOMHAITUI
Ha HaXO0XKJICHUE
BEPOSTHOCTEH COOBITHH C
MIPUMEHECHUEM
KOMOWHATOPHKH.

POII
https://resh.ed
u.ru/subject/le
sson/1564/mai
n/



https://resh.edu.ru/subject/lesson/1564/main/
https://resh.edu.ru/subject/lesson/1564/main/
https://resh.edu.ru/subject/lesson/1564/main/
https://resh.edu.ru/subject/lesson/1564/main/

9 knacc POIII
Pazzen | IIpencTaBiaTh JaHHEIX B https://resh.ed
[ToBTOpeHue 8§ Kiacca BUJIE TaOIHML, IHArpamm, u.ru/subject/le
PaccenBanue TaHHBIX. rpaQuKoB, HHTEPIPETALIUS sson/4089/con
MaTeMaTH4YeCKHUe OIUCaHUs AQHHBIX. spect/131702/
CJIy4alHBIX COOBITHH. YuTath ¥ CTPOMTH TAOIHIIBI,
JleicTBUSI ¢ COOBITHSIMM. JarpaMMBsl, IpaQHUKH 110

peaTbHBIM JAHHBIM.
Paznen 2 Pematp npocreunmue MynbeTypOoK

DneMeHThl KOMOMHATOPUKHU
[lepectanoBku u pakTopua.
CoueTaHus ¥ YUCJIO COUYECTAHUM.
Tpeyeonvnux Ilackana. Pemenue
3a/1a4 C UCTIOJb30BAaHUEM

3a/1a4d OPraHU30BaHHBIM
nepedopoM BapHaHTOB, a
TaKXke C UCIMOJIb30BaHUEM
KOMOMHATOPHBIX TIPaBUI U
METOI0B. 3HAKOMHUTECS C

https://multiur
ok.ru/files/lekt
siia-po-
kombinatorike
html

KOMOHWHATOPHKH. MOHSATHUEM TPEYTOJIBHUK

[Tackass.
Paznen 3 POII
["eoMeTpuyecKas BEPOSITHOCTh 3nakomumucs ¢ nowsmuamu | htps://resh.ed

T'eomempuueckas eeposimuocme. ceomemputieckas u.ru/subject/le

Cnyuaiinwiti 6b100p MOUKU U3 6EPOAMHOCMY, CLYHAUHbIL sson/6121/con
Queypsl Ha niockocmu, u3 ompesKa 6b100p MouKU U3 hueypel Ha | spect/38473/
U U3 Oy2u OKPYIHCHOCIL. NIOCKOCML, U3 OMPe3Ka U

U3 Oyeu OKPYIHCHOCHI.
Paznen 4 OcBauBaTh MOHSATHUSL: POII
Wcnobitanus bepHysum UCIBITAHUE, DJIEMEHTAPHOE https://resh.ed



https://resh.edu.ru/subject/lesson/4089/conspect/131702/
https://resh.edu.ru/subject/lesson/4089/conspect/131702/
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https://multiurok.ru/files/lektsiia-po-kombinatorike.html
https://resh.edu.ru/subject/lesson/6121/conspect/38473/
https://resh.edu.ru/subject/lesson/6121/conspect/38473/
https://resh.edu.ru/subject/lesson/6121/conspect/38473/
https://resh.edu.ru/subject/lesson/6121/conspect/38473/
https://resh.edu.ru/subject/lesson/4929/conspect/38411/

HcneiTanue. Ycnex u Heygaya.
Cepus ucnpiTaHUM 1O MIEPBOTO
ycriexa. Cepust UICTIBITAHUI
bepuynnu. BeposiTHOCTH COOBITHI
B CEpUH UCTIBITAHUMN bepHysum.

COOBITHE B UCTIBITAHUU
(ycmex u Heyjaaua), cepust
WCIIBITAHUM, HACTYTJICHHUE
NEepBOro ycnexa (Hey1aun),
cepusl UCIIBITAHUH
bepnymm.

Pemate 3a7aun Ha
HAXOXJICHUE BEPOATHOCTEN
COOBITHH B CEPUU
WCIIBITAHU J10 IEPBOTO
ycnexa, B TOM YHUCIIE C
npuMeHeHueM (HOpPMYJIbI
CYMMBbI F€OMETPUYECKON
IIPOTPECCUU.

Pemrath 3agaun Ha
HAaXO0XJIEHHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUH B
cepuu ucneiTaHuii bep
HYJUJIM, HA HAXO0XK/ICHHE
BEPOSITHOCTH
ONPEAEIEHHOIO Yucia
YCIEXOB B CEpUU
vcnblTaHui bepHysm.

u.ru/subject/le
sson/4929/con
spect/38411/
MynbTHypOK
https://multiur
ok.ru/files/isp
ytaniia-
bernulli.html
https://functio
n_
X.ru/probabilit
ies_expectatio
n_dispersion.h
tml

Pazgen 5
Crny4yaiiHbple BEJTMYUHBI

Crny4aiiHasi BEJIMYMHA U
pacnpeesieHue BEPOSITHOCTEM.

HNmets npencraBiieHUe o
CIIy4allHOW BEJIMYHMHE U O
pacrpeneneHun
BEPOSITHOCTEM.

Nudoypok
https://infouro
k.ru/urok-85-
tv-tema-



https://resh.edu.ru/subject/lesson/4929/conspect/38411/
https://resh.edu.ru/subject/lesson/4929/conspect/38411/
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MaremaTndeckoe 0KugaHue u
nuctiepcus. [Ipumepsl
MaTeMaTHYECKOTO OKUIaHUS KaK
TEOPETHUYECKOTO CPETHETO
3HAYECHHS BEJIMYUHBI.
Marematnueckoe OKuaaHue u
JUACTIEPCUS CIIyHYalHOW BEJIMYHUHBI
«YHCIIO YCIIEXOB B CEPUU

HNmeTb npeacTaBiIeHUE O
3aKOHE OOJIBIINUX YHCEN KaK
O MPOSIBJICHUU
3aKOHOMEPHOCTH B
CIIy4allHOM U3MEHYMBOCTHU U
0 POJIH 3aKOHA OOBIIIIX
YHCEN B MPUPOJIE U
oO1LIeCTBE.

chislo-
uspehov-v-
Ispytaniyah-
bernulli-
5815578.html

https://stolf.to

ucnbiTaHuid bepHymm. Haxonuts BeposaTHOCTH day/zgkon-
[TonsiTue o 3aKoHE OOIBIINX YUCEN. CIIy4ailHBIX COOBITHI B bO_I shix-
N3mepenne BEpoOsSTHOCTEH C M3YUYEHHBIX OTBITAX, B TOM chisel.html
MOMOIIBIO 4acTOT. Posb 1 3HaueHue YHCJIE€ B OMBITAX C
3aK0Ha OOJIBIIMX YHCEI B IPUPO/IE PaBHOBO3MOXHBIMH
U 00111eCTBE. AJIIEeMEHTapHBIMU

COOBITHSIMU, B CEPHSIX

WCTIBITAHUH JI0 TIEPBOTO

ycrexa, B Cepusix

UCIbITaHuN bepryum.
Paznen 6 IToBTOpPSATH U3yYEHHOE U 1 centsiOps
O0600611IeHrEe ¥ KOHTPOJIh BBICTPanBaTh CHCTEMY https://urok.1s
[TpencraBicHUe TaHHBIX. 3HAHUH. ept.ru/articles/
OnucarenbHasi CTAaTUCTHKA. Pemate HecnoxkubIe 3a0aun | 526665

BeposaTHOCTh CilydyaliHOTO COOBITHSI.
DNeMEeHTbl KOMOMHATOPUKH.
CiyyaiiHble BETMYUHBI U
pacnpeesieHus

Ha MPEACTABICHUE U
OMKCAHUE JIaHHBIX C
MOMOILBIO U3yYEeHHBIX
XapaKTEpUCTHUK, rpadoB.
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Pemate mpocthle 3aa4n Ha
HAXOXKJICHUE BEPOSITHOCTU
CIIy4alfHOTO COOBITHS MO
BEPOSATHOCTSIM
AJIEMEHTAPHBIX COOBITUH, B
TOM YHUCJIE B ONBITaX C
PABHOBO3MOXHBIMU
AJIEMEHTapHBIMU
COOBITHSIMH.

Pes3eps 4

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O TIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
o Maremaruka: 5-if kiacc: 0a30BbIi yPOBEHb: YUEOHHK: B 2 4acTAx; 3-e u3gaHue, nepepadoranHoe, 5 kiuacc/
Bunenkun H.A., XKoxos B.U., YecHokoB A.C. u ap., AkimoHnepHoe o01iectBo «M3narenbctBo «IIpocBemieHue
e Maremaruka: 6-i kiacc: 6a30BbIi YpOBEHb: YUeOHUK: B 2 4acTsx; 3-€ u3aanue, nepepadboranHoe, 6 kiacc/
Bunenkun H.A., XKoxor B.U., YecHokoB A.C. u ap., AkimonepHoe o01iectBo «M3narenbcTBo «IIpocBemieHue
e Aunrebpa, 7 kiacc/ MakaperueB FO.H., Munmiok H.I'., Hemkos K.W. u npyrue, AknpionepHoe 00IIeCTBO
«M3narenscTBO «IIpocBemnmenne»



Anrebpa, 8 kitacc/ MakaporueB FO.H., Munmiok H.I'., Hemkos K.W. u npyrue, AkipionepHoe 00IIeCTBO

«3narensctBO «IIpocBemieHne»

e *Anrebpa, 9 knacc/ Makapsrues FO.H., Munarok H.I'., Hemkor K.U. u np.; mox penakmueit Tenskopckoro C.A.,
AximmonepHoe o6miectBo «M3narensctBo «IIpocBemenue

o T'eomerpus, 7-9 knaccel/ Atanacsu JI.C., byty3os B.®., Kagomues C.b. u apyrue, AkiimonepHoe 00111eCTBO
«M3narenscTBO «lIpocBenieHne»

o BepostHOoCcTh U cTaTuCTHKA, 7-9 Kilacchl: 0a30BBIN ypOBEHB: YUeOHUK B 2 yacTax/ Beicotkuii, SmeHko.

METOANYECKHUE MATEPHAJIBI JIUISA YUUTEJIA
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/

MU P®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
https://eduru.ru/



