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HOACHUTEJIBHAA3SAIINCKA

PabGouass mporpamma 1o MaTemMaTHKe [JIsi OOYyYalolUXCsl C 3aJepKKON
ncuxudeckoro pazputus (naiee — 3[1P) Ha ypoBHE OCHOBHOTO 00I1IEro o0pa3oBaHUs
MOJITOTOBJIEHA Ha OCHOBEe PDenepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHIapTa OCHOBHOrO obuero odpazoanus (IIpukaz Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHncTepcTBOM rocTuiMn Poccuiickon
O®enepanuu 05.07.2021 1., per. HoMep64101) (manee — OI'OC 0OO0O),
AJanTupoBaHHOW OCHOBHOW 0Opa30BaTeIbHOM MpPOrpaMMbl OCHOBHOI'O OOILEro
00pa3oBaHusI OOYyYaAIOIIMXCS C 3aJEPKKONM TCUXUYECKOrOo pa3BUTUA (0J0O0pEHHOM
pemerneM @YMO no obmemy obpazoBanmio (mpoTokosnoTl8 mapra 2022r.Nel/22))
(mamee —AOOII OOOQO 3I1P), Paboueit mporpaMMbl OCHOBHOT'O 00IIIET0 00Opa3oBaHuUs
no npeamery «Maremartukay, [IporpaMmMbl BocUTaHus, C YY4ETOM pacIpeIesIeHHbBIX
0 KJlaccaM MpPOBEPsSEMbIX TPeOOBAaHMI K pe3yJibTaTaM OCBOCHHS AN TUPOBAHHOMN
OCHOBHOM  00pa3oBaTeIbHOM MpOrpamMMbl OCHOBHOrO  0OIIero oOpa3oBaHUs
oOydJaronmxcsi ¢ 3a/IepKKOM MCUXUIECKOro pa3BuTus. B paboueit mporpaMme yuTeHBI
uaen W TnoJiokeHuss KoHIenuuu pa3BUTHS MaTEeMaTU4YecKOro oOpa3oBaHUS B
Poccuiickoit denepanym.

OO0mas xapakTepucTuKa y4eOHOro npeamera«MaremaTuka

VY4eOHslii npeamer «MareMaTuka» BXOAUT B IPEIMETHYIO 00JIaCTh
«Marematuka u uHpopmatuka». OH CIOCOOCTBYET Pa3BUTHUIO BBIYUCIUTEIHHON
KyJbTYpbl M JIOTHUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS I0JIb30BATHCS
QITOpPUTMaMH, a TaKKe MPUOOPETEHUIO0 MPAKTHUYECKHUX HABBIKOB, HEOOXOIHUMBIX B
MOBCEAHEBHOM >kuM3HM oOyuatomuxcsi ¢ 3[IP. VYueOnbrii mnpeamer pas3BuBaeT
MBILIUIEHHE, MPOCTPAHCTBEHHOE BOOOpakeHue, (YyHKIUMOHAIbHYIO TI'PaMOTHOCTb,
YMEHMsSI ~ BOCHPUHHMMATh M KPUTHYECKM  aAHAIM3UPOBaTh  HMH(OpMALHIO,
IPEICTABICHHYIO B PA3JIMYHBIX (opMax.

OOyueHue mMaTeMaTuKe JAaET BO3MOKHOCTh pa3BuBaTh y oOyyarouiuxcs ¢ 3I1P
TOYHYIO, PAlMOHAIIBHYI0O U HH()OPMATUBHYIO peub, YMEHUE OTOMpaTh HaumbOoJiee
MOJXOAIINE S3bIKOBBIC, CHMBOJIMUYECKUE, Tpauuecknue cpeacTBa sl BBIPAKEHUS
CY>KICHHI 1 HATJTISAHOTO UX MPEICTABICHHUS.

Heo0xoaumMbpIM KOMITOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUH
ABIIETCS OOIIee 3HAKOMCTBO C METOJaMU TO3HAHWS  JIEHCTBUTEIBHOCTH,
MpeICTaBICHUEONPEIMETEMMETOaXMaTeMaTHKHU, MXOTIIMYMOTMETOJOBAPYTUX
€CTECTBEHHbIX M T'YMaHUTapHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHHUS MaTeMaTHKH
JUIA pelIeHUs Hay4YHBIX M MPHUKIATHBIX 3a7ad. Takum o0pa3oM, MaTeMaTH4yecKoe
o0Opa3oBaHKMe BHOCUT CBOM BKJIAJ B (DOPMHUPOBAHUE OOIIIEH KyJIbTYpPhI YeJIOBEKA.

W3ydyeHne MareMaTUKH TakKXKe CHOCOOCTBYET AICTETHMYECKOMY BOCIHUTAHUIO
YesloBeKa, MOHMMAaHHUI0 KpacoTbl M M3ALIECTBA MAaTEMaTUYECKUX PaCCyXICHUH,
BOCTIPUSATHIO TEOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX oTpeOHOCTEM oOyyatonuxcs ¢ 3[1P. OBnanenue
y4eOHbIM IpeaMeToM «MaTeMaTuka» MpeACTaBISIeT OMPEACIICHHYIO CIOKHOCTD IS
yuamuxcsi ¢ 3IIP. ¥V oOyuaronuxcs c¢ 3[IP nHauboiiee BbIpakeHbl OTCTABaHHS B
Pa3BUTHHU CIOBECHO-JIOTMUECKUX (OPM MBIIUICHHS, MO3TOMY aOCTpakTHbIE W
OTBJICYEHHBIE KAaTETOPUH UM TPYIHOAOCTYNHBI. B TOXKEe BpeMs MpU CHEUUATBHOM
oOy4yeHHH OO0ydarmuecss MOTYT BBIIOJNHATH 3afaHusi 1o ainroputmy. OHu
BOCIIPUMMYMBBEI K MOMOIIY, MOTYT BBIIOJIHUTH MEPEHOC HA AHAJIOTMYHOE 3a/aHHE
YCBOEHHOro croco0a pemeHus. CHUKEHUE Pa3BUTHS MBICIHMTEIbHBIX ONEpaluid H
3aMEJUICHHOE CTAaHOBJICHHE JIOTUYECKUX JCHCTBUM IPUBOIAT K HENOCTATOYHOMN
OCMBICJICHHOCTH COBEpPILIAEMBIX yUEOHBIX JEHCTBUN. Y 0O0yYarommxcs 3aTpyIHEHBI
CUETHBIC BBIYMCIICHUS, NPOU3BOAMMBIE B yME. B NHCHbMEHHBIX BBIYHUCIEHUSX OHU
MOTYT TIpPOITyCKaTh OJMH W3 MPOMEXKYTOUHbIX mmaroB. IIpm paboTe ¢ 4uCIOBBIMU
BBIDAKCHUSIMM, BBIYMCICHHMEM WX 3HAYEHUS MOTYT HE YJEpPKUBAaTh NPABUIbHBIN
nopsanokaercTeuil. [ Ipuynponienun, npeodpazoBanuuBbipakennitydammecsic3[IP  He
MOTYT CaMOCTOSITEJIBHO IIPUHATH PEIIEHUE O IIOCJIENI0BATEIbHOCTH BBINOJIHEHUS
neiucTBuil. KOHKPETHOCTh MBIIIICHUS OCJIOKHSET YCBOCHMSI HaBbIKA DPEIICHHUS
YPaBHEHUH, HEPABEHCTB, CUCTEMBI YpaBHEHMU. M MallogOCTynHO COBEpILECHHE
oOpaTUMBIX ONepaluil.

Huskuii  ypoBEeHb pa3BUTHS  JIOTHYECKMX  OINEpaluid, HEAOCTATOYHAs
00OOILIEHHOCTh MBIIUICHHUS] 3aTPYAHSIIOT H3ydyeHHe TeMmbl «DYyHKIUW»: MpHU
onpeneneHu (PyHKIMOHAIBbHON 3aBUCMMOCTH, IIpM ONUCAHUU TrpaduyecKon
CUTYAIIMH, UCIIONIb3Ysl T€OMETPUUECKUH, allreOpanyecKkuil, PyHKIIMOHAIBHBIN SI3bIKU.
Hepeako yuanuecss He BUAST pa3HUIBI MEXy OOJACThIO ONpeAesieHus PyHKUIUU U
00J1aCcThIO 3HAUECHUH.

Pemenue 3amay compsbkeHO € TPYAHOCTAMHU O(OPMIIEHHSI KPAaTKOM 3amucw,
MIPOBE/ICHMSI aHAIM3a YCIOBHS 3a/1a4H, BBIACIECHHS CyllecTBeHHOro. O0yyaromuecs ¢
3I1P 3aTpynHsArOTCA caenaTh yMO3aKIIOUEHHE OT OOIero K YacTHOMY, HEpPEIKO
BbIOMpAIOT HEpalMOHaJbHBbIE CIOCOOBI  PEIIeHUs, WHOIZAa OrPAaHUYUBAIOTCS
MaHUITYJISILUSAMU C YACITAMU.

[Ipn w3yueHun reomeTpuueckoro wMarepuana oOydaromuecs ¢ 3IIP
CTAJIKUBAIOTCS €  TPYAHOCTBIO  J€NaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
MocJeIoBaTeIbHbIe paccyxaeHus. HempouHbie 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUU
OPUBOJUT K OIIMOKAM B PEIICHHHM reoMeTpuyeckux 3amgad. OOyuarommuecs MOTYT
NOJIMEHUTH (POPMYITy, HETIPABUIILHO MPUMEHHUTH TeopeMy. K cepbe3HbIM ommbKkaM B
pelIeHUH  3aJa4  OPUBOAST  HEJOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIE
npenacTaBiieHus. MM CI0KHO BBITIOJIHUTD YEPTEX K YCIOBHUIO, B TUCbMEHHBIXpA0OTaxX
OHM HE MOTYT ITPUBECTU OOBICHEHUE K YEPTEXKY.

To4YHOCTB 3alIOMUHAHUS U BOCHPOU3BEACHHS YYEOHOrO0 Marepuana CHUKEHBI
M0 MPHUYMHE CJIA00CTH MHECTHYECKON MEesATENbHOCTH, CYKEHHS oObeMa IaMATH.
Oo6yuatomumcst ¢ 3IIP tpebyercst Oonblilie BpeMEHM Ha 3akKperieHHE MaTepuaa,
aKTyaJau3alys 3HaHUH 10 ONOpe PU BOCIIPOU3BEICHHH.

Jns  mpeonmoneHuss  TPYAHOCTEH B M3YyYEHHMH  y4dyeOHOro  mpeamera
«MaremaTuka» HeoOXoIMMa aganTanus o0beMa U XxapakTepa yueOHOro Marepuana K



MI03HABaTENbHBIM BO3MOXKHOCTAM ydammxcs ¢ 3IIP. Cnemyer yueOHbI MaTepuan
IPENOJHOCUTh HEOOJIBIIUMH IOPLUSAMH, YCIOXKHSS €ro IMOCTENEHHO, U3bICKUBAThH
crocoObl  ajanTauuu TPYOHBIX  3aJaHUM, HEKOTOpble TEMbl JaBaTh  Kak
O3HaKOMMTEIILHBIC; UCKIII0YaTh OTHENBHBIE  TPYIHBIC JI0Ka3aTeNbCTBA;
TEOPETUYECKUM MaTepuarl PEKOMEHIYeTCsd H3ydaTb B IPOLECCE IPAKTUYECKOU
JCATCIIBHOCTH 110 peleHUI0 3a1ad. OpraHnd4eckoe €IUHCTBO IPAKTUYECKOW H
YMCTBEHHON JI€ATEIIBHOCTU Y4YalIUXCA Ha YPOKAaX MaTeMaTUKH CIOCOOCTBYIOT
IPOYHOMY M CO3HATEJIbHOMY YCBOEHHUIO Oa3MCHBIX MaTEeMAaTHYEeCKUX 3HAHUU WU
YMEHUM.

Heau n 3a1a4n u3yyenust yaeoOHoro npeamera «MaremaTuka

[IpuopuTeTHBIMU Yeramu 00yUeHUs MaTeMaTUKe B S—9Kiaccax sBIISIOTCS:

* (opMHUpOBaHUE IEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUNA (YUCTIO, BETUYHMHA,
reoMeTpUIecKast durypa, nepeMeHHas, BEPOSATHOCTb, byHKINSA),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MAaTeMaTHYE€CKOTO
oOpazoBanus odyuatomuxcs ¢ 311P;

* noaBeneHue oOydarommxcs ¢ 3[IP Ha jocTymHOM 1t HUX YpOBHE K
OCO3HAaHUIO B3aMMOCBS3M MATEMATHKHA W OKPY’KAIOIIEr0 MHUpa, MOHHUMaHUE
MaTeMaTHK U KaK 4acTHh O0IIeH KyJIbTyphl YEJIOBEUYECTRA,

" pa3BUTHE HUHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YyYarommxcs ¢
3I1P, I103HAaBaTEIbHOM AKTUBHOCTH, WCCIIEIOBATENIbCKUX  YMEHUM,
KPUTHUYHOCTH MBILIJIEHUS, UHTEPECA K U3YUYECHHIO MaTEMaTHKH;

* ¢opmupoBanue (YHKIIMOHATBFHON MaTEMaTUYECKON TPaMOTHOCTU: yMEHUS
pacmo3HaBaTh TMPOSBICHUS  MaTEMAaTHYECKUX  TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaJbHBIX JKU3HECHHBIX CHUTyallUsX W NpPU HU3YUYEHUU
JPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMyIHpoBaTh WX Ha fA3bIKE MaTEMaTUKH W CO3/aBaTh MaTEMaTHYECKHUE
MOJIEIM, MPUMEHSATh OCBOEHHBIM MaTEMAaTHUYECKUM ammapar sl pelieHus
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJay, HWHTEPIPETUPOBATH U  OILICHUBATH
MOJy4YEHHBIE PE3YJIHTATHI.

JlocTrkeHne 3TUX 1efiel 00ecreurnBaeTCsl peIEeHUEM CIEAYIOIINX 3a0ay.:

* ¢opmupoBath y oOydaromuxcs ¢ 3[IP HaBbikM y4eOHO-TIO3HABATEILHOMN
JEATEeIbHOCTH: TUUIAHUPOBAaHHWE pabOThl, IMOUCK paIlMOHAJIBHBIX MyTeH ee
BBITIOJIHEHUS, OCYILECTBICHHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HWHTEIUICKTYaTbHOMY pa3BUTHIO, (OPMHpPOBATH KadecTBa,
HEO0OXOMMbIC YETIOBEKY JIJIsl TIOJTHOIICHHOW JKM3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MAaTEMATUUYECKON JEATEIbHOCTH: SCHOCTH U TOYHOCTU MBICIIH,
WHTYUIIH, TPOCTPAHCTBEHHBIX MPEICTABIICHUH, CITOCOOHOCTH K TIPEOI0JICHUIO
TPYIHOCTEM;

* (GopMHUpPOBATH KIIOUEBBIC KOMIETCHIIMM YYalUXCs B paMKax MpeaMETHOU
obnactu «Maremaruka U ”HGOPMATHUKAY;

" pa3BUBATH MOHATUHHOE MbILIEHUS oOyvaroniuxcs ¢ 3I1P;



" OCYILIECTBJIATh KOPPEKLUIO O3HABATEIbHBIX IpoLeccoB obyuarouuxes ¢ 3I1P,
HEOOXOOUMBIX JUIsl OCBOEHHS HPOTpaMMHOrO MaTepuaiga Mo ydyeOHOMY
IIpEIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIICHCAIIMHA O0pPa30BATEIbHBIX JACPHUIIMTOB
B OCBOGHUU TMPEALIECCTBYIOIIETO MPOrPaMMHOTO MaTepHaa y 00y4Jarouuxcs C
3I1P u HEZOCTAaTKOB B KX MaTeMaTUYECKOM Pa3BUTHH;

* chopMHpOBaATH YCTOMYUBBIN UHTEPEC YUALTUXCA K MPEAMETY;

" BBIABIIATH U PAa3BUBATh MATEMAaTUYECKUE U TBOPUECKHE CIOCOOHOCTH.
OCHOBHBIE IMHUM COJEpXkKaHUA Kypca mMareMaTHuku B 5—9 knaccax: «Hucna u

BBIUMCIECHUSDY, «Anredpa» («AsreOpandeckue BbIpaXEHUs», «YpaBHEHUS U
HEpaBeHCTBa»), «DyHkium», «l'eomerpus» («['eomerpuueckue ¢urypel u uX
cBOMCTBaY,«3MepeHne TeOMETPUYECKUX BEITUUUH»), «BEposSTHOCTD U CTaTUCTHKAY.
JlaHHbBIE TMHUU Pa3BUBAIOTCS MAapajlIeNbHO, KaX/1asi B COOTBETCTBUM C COOCTBEHHOU
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JpYroi, a B TECHOM KOHTAKTE H
B3aumozeictBuu. Kpome »53Toro, ux oOBEOUHSAET JIOTMYECKash COCTaBIIAIONIAS,
TPaAULIMOHHONIPUCYIASAMATEMATUKEUTTPOHU3BIBAIOLIAS BCEMATEMATHYECKUEKYPChHl U
conepxkarenbuble TUHUU. ChopmynupoBanHoe B DenepaqbHOM TOCYAAPCTBEHHOM
00pa3oBaTeNbHOM CTAaHJIAPTE OCHOBHOTO OOWHIEro oO0pa3oBaHusl TpeOOBaHUE «YMETh
ONEepPUPOBATHIIOHATUIMU: OIIPEIEIIEHNE,aKCHOMA, TE0OPEMa,1I0KA3aTENbCTBO;YMEHHE
pacno3HaBaThb MUCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHl H
KOHTPIPHUMEPHI,CTPOUTHBBICKA3bIBAHUANOTPULIAHHUSBBICKA3bIBAHUI» OTHOCUTCAKO
BCEM Kypcam, a (popMHpOBaHHUE JIOTUUECKUX YMEHUH paclpenesseTcs 0 BCEM rojiaM
00y4eHHs Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMS.

ConepxxaHnue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
ocBoeHus [IpumepHoit paboueli mporpamMmbl, pacupeneaEHHbIM M0 ToAaM 00yuYeHus,
CTPYKTYpPUPOBAHO TakUM O0Opa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHLMIIHAAIbHBIM
BormpocaM  oOydJaromuecss  oOpaliaiuch HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MAaTeMaTUYECKUMH TMOHATUSAMH W HAaBBIKAMHU OCYIIECTBIISUIOCH MOCIEAOBATEIBHO U
MOCTYMATENbHO, C COOMIOAEHUEM MPUHLMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIFOUAJIMCh B OOIIYI0 CUCTEMY MAaT€MAaTUYECKHX MPEICTABICHUNA 00yYaroluXxcs ¢
3I1P, pacmupss u yrinyounsisi e€, oOpa3ysl MPOYHbIE MHOXKECTBEHHbIE CBsi3H. OOIIMe
eI u3ydyeHus ydeOHoro mpeamera «Martemaruka» npenctaBieHbl B [IpumepHoii
paboueil mporpamMmmMe OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.

Oco0enHocTH 0TOOpPa M alanTALMM Y4eOHOT0 MAaTEPHAaJIa 10 MATEMATHKE

OOydenne ydeOHOMY mpenMery «MaTemaTtukay CTPOUTCS Ha CO3JaHUH
ONTUMAJIHLHBIX YCIOBUHN JJII YCBOCHHUS MPOrPaMMHOTO MaTepHraia 00ydaromuMuUcs C
311P. bonwioe BHUMaHUE yaesieTcss 0TOOPY ydeOHOro MaTepuaia B COOTBETCTBUU C
MNPUHLIMIIOM JOCTYMHOCTH IpPH COXPAaHEHHWU O0IIero 0a30BOro YPOBHS, KOTOPBIN
JIOJDKEH TI0 COACPKAaHWI0O U 00beMy OBbITh aJanTUPOBAHHBIM JJIsi OOYYaIOIIUXCS C
31IP B COOTBETCTBUU C MX OCOOBIMH 00pazoBaTelbHBIMU MOTpeOHOCTAMH. Cremyer
o0jeryuTh oBIaZeHue wmarepuanom oOydaromumucs ¢ 3I[IP mocpenctBom ero
JETATBHOTO OOBSICHEHUS C CUCTEMATHIECKUM TTOBTOPOM, MHOTOKPATHOU TPEHUPOBKHU



B TNPUMEHEHUU 3HAHWM, MCIOJL3ys IMPUEMbl aKTyald3aluu (BU3yajbHas oOIopa,
MaMsITKa).

[IpumepHas mporpamMmma IpemxycMaTpPUBAET BHECEHUE HEKOTOPHIX M3MCHCHMHIA:
yMEHbIIIeHHe 00BbeMa TEOPETUYECKHX CBENICHWUN, BBHIHECEHUE OTIEIBHBIX TEM WIIH
IIEJIBIX PA37CIIOB B MaTEPUAIIBI ISl 0030PHOT0, 03HAKOMHUTEIIBHOTO N3YUYCHUSI.

Conepxxanue BUJIOB AestenpHocTH oOyvaromuxcsi ¢ 3[IP ompenensiercs
UX 0COOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMHMO MIMPOKO MCIOIB3YEMBIX
B OOII OOO 06mux A Bcex 00y4aromuxcsi BUAOB IEATEILHOCTH CIEAYET YCUIUTD
BU/JIBI IEATEIBHOCTHU CrieU(UYHbBIC U1 TaHHOW KaTeropuu aeTei, o0ecrneunBaronme
OCMBICJIICHHOE OCBOCHHME COJCpXKaHUs OO0pa3oBaHMsA 110 NPEIMETY: YCHICHUE
MPEIMETHO-TIPAKTUUYECKON JESATEIbHOCTH C aKTHBHU3AIMEl CEHCOPHBIX CHCTEM;
YepeOBaHUE BHJIOB JEATEIBHOCTH, 3a JACHCTBYIOIIUX pa3UYHBIE CEHCOPHBIC
CHCTEMBI; OCBOCHHE MaTepuaia C OMOpPOi Ha alfOPUTM; «IIOIIAarOBOCTb» B U3yUYECHUHU
MaTepuaia;ucroIb30BaHUEI0TIOTHUTEIbHOMBU3YaJIbHONOMOPHI(CXEMBL, IIT1a0JIOHBI,
OMOpHBbIE TaOJMILIBI); PEYEBOMl OTUET O MPOIECCe U pe3ysbTaTe JeATEIbHOCTH;
BBIMOJIHEHUE CIEHUAIBHBIX 3a/laHui, OO0ECHEeUMBAIOIIUX KOPPEKIHUIO PETYJISALUN
y4eOHO-TI03HABATENIbHOMN 1€ATEIBHOCTH U KOHTPOJIb COOCTBEHHOI'O PE3yJIbTaTa.

[TpumepHass TemMaTudeckass W TEPMHUHOJOTHYECKasl JEKCHKAa COOTBETCTBYET
OOII OOO0.

Jns oOywaroumxcst ¢ 3IIP cymiecTBEHHBIM SBISIOTCS HpPUEMbl PadOTHI C
JIEKCUYECKUM MaTepuajoM Mo mnpenmety. llpoBoaurcs cnenuanbHas paboTa Mo
BBEJICHUIO B aKTHBHBIN CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMHHOIOTHH.
N3y4yaemble TEpMUHBI BBOJSTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTeNIbHA BU3yaJIbHAs
HNOJJEpkKKa, aJIrOPUTMbl pabOTBl C  ONPEJCIICHUEM, OIOpPHBIE CXEMbl IS
aKTyaJl3aluy TEPMUHOJIOTHH.

Copepxanue yue0HOro Kypca (1mo roxam o0yueHus)

HpnMeanne: TCMBI, BBIACJICHHBIC KYPCUBOM, U3Y4YAIOTCSA B O3HAKOMUTCIIbHOM IIJIAHC.

S KVIACC

HarypaJjbHble ynciia ¥ HYJIb

HatypanbHoe umcno. Psn HatypanbHbix uucen. Ywucno 0. W3obOpaxkenue
HATYpaJbHBIX YUCEJ TOYKAMU HA KOOPJIUHATHOM (YMCIOBOW) MPSIMOM.

[To3unmonnas cucreMa cyuciaeHusa. Pumckasa Hymepayusi Kak  npumep
HeNno3UYyUOHHOU CUCmeMbl cyucienus. JIeCITHIHas CUCTEMA CUMCIICHUS.

CpaBHEHHE HATypaJbHBIX YHCEJ, CPABHEHUE HATYpPaJbHBIX YHUCEI C HYJEM.
Crioco6s1 cpaBHeHMsI. OKpyTIEeHHE HaTypalbHBIX YUCEIL.

CnoxeHne HaTypaJbHBIX YHCEN, CBOMCTBO HYJS IPHU CI0KEHUU. BrlunTaHune kak
nercTBre, o0paTHOE CIOKEHHIO. YMHOKEHHUE HATypaJIbHbIX YHUCEN, CBOMCTBA HYJS U
eIMHULBl TpU yMHOXeHUH. JlemeHue Kak JAelcTBHE, OOpaTHOE YMHOXEHHIO.



KoMrioHneHTsI neicTBUi, CBA3b Mexay HUMU. [IpoBepka pe3ynbrara apupMeTuuecKoro
nevctBus. IlepemecTuTenbHOE W coueTaTeNbHOE CBOWCTBA (3aKOHBI) CIIOKEHHUS H
YMHOXEHHUS, pACHpeOeumenbHoe C8OUCMEO (3aKOH) YMHONCEHUS.

Hcnonp3oBanne OykB uisi 0003HAUCHHS HEW3BECTHOTO KOMITOHEHTA W 3aIliCH
CBOMCTB apu(hMETUUECKHUX JCHCTBUH.

Henumenu u kpamuwle yucaa, paznokeHre Ha MHOXKUTENU. [IpocThie U cOCTaBHBIE
yucna. [lpusnaxu denumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoMm.

Crenenb ¢ HaTypalbHBIM MOKa3aTEIEM. 3alUCh YUCIA B BUJIE CYMMBI pa3psiAHBIX
cllaraeMbiXx.

UucnoBoe BbipaxeHue. BrruncieHue 3HaYeHUI YUCIOBBIX BBIPAXKEHUH, MOPSIIOK
BBITIOJIHEHUS JIecTBUM. Vcmonb30BaHWe MpU BBIYUCICHUSX NEPEMECTUTEIHHOTO U
COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHMSI M YMHOXEHUS, pPACHpeOeumebHO20
CBOUCMBA YMHOMNCEHUSL.

Apodu

[IpencraBnenue o apobu Kak crocode 3amucH 4acTu BelIUudruHbl. OOBIKHOBEHHbBIE
npobu. IlpaBunibHbIE W HeNpaBUibHBIE IpoOu. CMemaHHas ApoOb, MPEACTABICHHE
CMEUIaHHOW JIpoOU B BHUJI€ HEMPABWIIBHOM APOOU U BBIJIEICHUE 1IEJION YacTH YMciia U3
HenmpaBWiIbHOW Jpobu. M300paxkeHne ApoOell TOYKaMH Ha YHUCJIOBOM MPSIMOM.
OcHoBHOe cBoicTBO apodu. Coxpawenue Opobeti. llpusedenue Opobu K HOBOMY
sHamenameno. CpaBHEHUE IPOOECH.

CnoxxeHre W BBIUMTAHUE JpoOed. YMHOXKEHHME M JIeJIeHHuEe ApoOeil, B3auMHO
oOpaTHbie podu. Haxoocoenue yacmu yeno2o u yeno2o no e2o yacmu.

Hecatuunas 3anuck ApoOei. I[lpencraBieHune AecATUYHOM JApoOUM B BHJE
00bIKHOBeHHOU. M300paxkeHue NecATUYHBIX ApoOei TOYKAMH Ha YHUCIOBOM TIPSIMOM.
CpaBHEHUE JECATUUHBIX APOOCH.

Apudmernueckre ASUCTBUS C ACCATUYHBIMU TpoOsMU. OKpyaieHue 0ecamuiHbix
opobeli.

Pemenue TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3amad apu(METHUECKUM CIOCO00M. Peutenue JoeuiecKux
3a0au. Pemienue 3amgad nepebOpoM BceX BO3MOXKHBIX BapuaHTOB. Vcronb3oBanue mpu
peuIeHnu 3aa4 TaOIUI] U CXEM.

Pemienue 3aga4, copeprkaiux 3aBUCUMOCTH, CBSI3BIBAIOIINE BETMYUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EIWHUIIBI HM3MEpPEHHUs: MAaccChl,
00BbEMa, 1IeHBI, PACCTOSHUS, BPEMEHH, CKOPOCTU. CBS3b MEXKYy SIUHUIIAMUA U3MEPEHUS
KaK10M BEJINYUHEI.

Perenne oCHOBHBIX 3a1a4 Ha Jpo0Hu.

[IpencraBieHre TaHHBIX B BUE TAOJIHII, CTOJOYATHIX JUATPAMM.

Harasimnas reomerpust



Harnsinuele npencraBieHus o purypax Ha IJIOCKOCTH: TOYKa, IpsiMasi, OTPE3OK,
Jqyd, yroji, JIoMaHasi, MHOTOYTOJbHUK, OKPY>KHOCTb, Kpyr. Yroiu. [IpsMol, ocTpslii,
TYIIOM ¥ Pa3BEPHYTHIN yTJIBL.

JlnuHa oOTpe3ka, METPUYECKHE EAWHMIBI JJIMHBL. [[nuHa JO0MaHOH, nepuMeTp
MHOTOYTOJIbHUKA. VI3MepeHHe U MOCTPOEHUE YTII0B C IOMOIIBIO TPAHCIOPTHUPA.

Harnsnuele mpeactaBieHuss o (¢urypax Ha IJIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o6paxenne ¢uryp, B TOM 4YHCiIe Ha kieryatod Oymare. [locmpoenue
KOH(ueypayuti u3z uacmetl NpimMou, OKPYICHOCMU HA HEeIUHOBAHHOU U Klemuamou
bymaee. VIcionp30BaHKre CBOWCTB CTOPOH U YTIIOB MPSIMOYTOJIbHUKA, KBapaTa.

[lnomans  OpSIMOYTrOJbHUKA W MHOTOYTOJIBHMKOB,  COCTaBJIEHHBIX U3
OPSIMOYTOJIBHUKOB, B TOM 4Hclie (uryp, u300paXEHHBIX Ha KieTryaTol Oymare.
EnuHUIBI n13MEpEeHns TIONIAIN.

Haensonvle npedcmasnenuss o npocmpancmeeHHvlx ¢huaypax: npsamo)20ibHbILL
napainenenuned, Kyo, MHo2oepaHHuxu. M3o6pasxcenue npocmeniuux MHO20CPAHHUKOS.
Pazeépmru xyba u napannenenuneoa. Cozoanue mooeneti MHO202PAHHUKOS (U3 Oymazeu,
NPOBONIOKU, NAACMUIUHA U OPY2UX MAMEPUATIOB).

0O6vém npsamoy20nbHO20 napaineienuneda, Kyoa. Eounuysl uzmepenus oo6véma.
6 KUIIACC

HarypaJjbHble yncia

Apudmernueckue JEUCTBUS C MHOTO3HAYHBIMU HATypajdbHBIMU YHCJIAMHU.
YucnoBble BbIpaKEHUA, MOPSAOK IEUCTBUM, MCHOJIb30BaHUE CKOOOK. Vcmonb3oBaHue
IpU BBIUUCICHUSIX TEPEMECTUTEIIBHOTO W COYETATEIbHOTO CBOWCTB CIIOKEHUS U
YMHOXEHUSI, PaCIpeleINTEIbHOTO CBOMCTBA YMHOXKEHUS. OKpYyTiieHUE HATypaJIbHBIX
qyuces.

Jlenutenn W KpaTHbIC YHCJA, HAUOOJBIINN OOIIMI NEeTUTENh W HAaWMEHbIIIEe
ob1ree kpaTHoe. J[eTMMOCTh CYMMBI M IpoU3BeicHH. J[eJIeHHe ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHas1 JIpoOb, OCHOBHOE CBOMCTBO JpoOM, COKpallleHHe ApoOeH.
CpaBHeHue u ymnopsigounBaHue JpoOeil. Permenue 3agad Ha HAXOXKJIEHHE YAaCcTH OT
EeJ0T0 U 1eJoro mo ero vactu. J[poOHoe uwucio Kak pe3yJbTaT JICJICHHUS.
[IpencraBienne AeCATUYHON JIpoOU B BHE OOBIKHOBEHHOW IpoOM M BO3MOXKHOCTH
NpeACTaBJICHUs] OOBIKHOBEHHOM JpoOW B BHUAE JeciITUYHOW. [lecatuunble apoOu u
MeTpuueckasi cucremMa Mep. Apudmernyeckue ACHUCTBUSI U UYUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECSITUIHBIMHU APOOSIMH.

Otnomenue. JlemeHne B JaHHOM OTHOIICHWH. Macwumab, TPOMOPIIHS.
[IpumeHenune mponopuri Npyu PEeIIEHUH 3a/1a4.

[Tonarue npoueHTa. BhlunciieHHe MPOLEHTA OT BEIUYUHBI U BEIUYUHBI MO €€
NpOIICHTY. BeIpakeHue MNPOIEHTOB JECATUYHBIMH ApoOsimu. Pemienne 3amad Ha
MPOIIEHTHI. BbIpakeHNEe OTHOIICHUS BEJIMYUH B MPOLIEHTAX.

IHonoxuTeNbHBbIE U OTPUIIATEIbHBIE YHCIA



[TonoxutenbHble W OTpULAaTeNbHble uwncna. llensle uwwcna. Mooyre uucaa,
eeomempuieckas —unmepnpemayusi Mooy uucaa. M3o0paxxkeHue uyucen Ha
KOOpJIMHATHOM TipsiMoil. Yucnoswie npomescymru. Cpasnenue uucen. ApubmMeruyeckue
JEUCTBHUS C MOJIOKUTENBHBIMA U OTPULIATEIILHBIMU YHCIIAMH.

[IpsMoyrosibHasE cucTteMa KOOpPAMHAT Ha IIOCKOCTH. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abciucca U opauHaTa. [locTpoeHue Todyek M (QUIryp Ha KOOPAMHATHOU
IJIOCKOCTH.

bykBeHHBbIEe BbIpAKEHUSA

[IpumeHnenne OyKB ISl 3alIUCHM MAaTEMATHYECKUX BBIPAKEHUN W IPEIIOKECHU.
CpoiicTBa apudmeTnyeckux JeHCTBUN. bDykeennvle 6Gvlpadicenus U YUCTIO8bIE
noocmanosku. bBykeennvie pasencmea, HAX0JMCOEHUE HEeU36eCmHO20 KOMNOHEHmMA.
®opmynbl, QopMynbl TEepUMeTpa W IUIOMAAN MPsIMOYTOJbHHMKA, KBajapaTa, o0bEMa
napajuiesienumneaa u Kyoa.

Pemienune TeKCTOBBIX 32124

Pemenne TEKCTOBBIX 3a/au apU(PMETHUECKUM crocoOoM. PemieHne Jorudeckux
3ana4. Pemenue 3ana4y nepebOpoM BCeX BOSMOMKHBIX BApPUAHTOB.

Pewienue 3amau, comepxamux 3aBUCUMOCTH, CBA3BIBAIOIIUX BEJIIMYMUHBI: CKOPOCTb,
BpEMsl, pPAaCCTOSHME, L€HA, KOJIUYECTBO, CTOMMOCTBH, IIPOM3BOAUTEIBHOCTb, BpEMH,
00bEM paboTbl. ENuHUIBI HM3MEpPEHUs: MacChl, CTOMMOCTH, PAaCCTOSIHUS, BPEMEHHU,
cKopocTH. CBs3b MEXy €AMHUIIAMH U3MEPEHUS KAKI0M BEJIMYNHBI.

Pemenne 3amay, CBA3aHHBIX C OTHOLICHUEM, IPONOPLMOHAIBHOCTBIO BEJIWYMH,
IPOLIEHTAMHM; PEIIEHUE OCHOBHBIX 337a4 Ha JPOOU U MPOLEHTHI.

Oyenxa u npukuoxa, oxpyenenue pezyromama. Cocmasnenue OYKGeHHbIX
8bIPAdCEHULL NO YCAO8UIO 3A0AUU.

[IpeacraBneHre [aHHBIX C MOMONIbIO Tabmui u jauarpamm. CrosndOyaTsie
JIarpaMMBbl: YTEHUE U MOCTpOEHUE. UTEHNE KPYTOBBIX AUATPAMM.

Harasinnas reomerpust

Harnsigaele npencraBienus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jy4, yroJj, JIOMaHasi, MHOTOYI'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

Bzaumnoe pacnonooicenue 08yx npaMuIX HA NIOCKOCMU, NAPAJIENbHble NpIMble,
nepneHouKyiapHvle npamvle. M3mepenue paccmosauui: mMexicoy O08YyMs MOUKAMU, OMm
MOUKU 00 NPAMOU, OTUHA MAPUPYIMA HA KBAOPAMHOU CemKe.

MN3mepeHne © IOCTPOEHME YINIOB C€ IIOMOLIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOJIbHBIN, TYIOYTOJbHBINA, PABHOOEIPEHHBIH,
PaBHOCTOPOHHHUM. YeTbIpEXYTOIbHUK, IIPUMEPBHI YETBIPEXYTOJIbHUKOB.
[IpsAMOYTOJIBHUK, KBAaApaT: MCIOIb30BaHUE CBOMCTB CTOPOH, YIJIOB, JIWaroHajeH.
Hzobpadsicenue ceomempuueckux uesyp Ha HeAUHOBAHHOU Oymaze ¢ UCHOAb308AHUEM
YUpKYJs, TUHelKY, yeolvHuKa, mparncnopmupa. IlocTpoeHus Ha KiieTyaToit Oymare.

[lepumerp mHoroyrosbHuka. [loHsiTHe momanu GuUrypbl, eIUHULBI U3MEPEHUS
mwiontanu. [Ipubnmwxénnoe n3mepenue miomaan Guryp, B TOM 4YHUCIIEe Ha KBaJIpaTHON
cetke. [IpubnmxénHoe naMepeHue JIIMHBI OKPY>KHOCTH, TJIOLIANA KpyTa.

Cummempusi: yeHmpanvHas, 0ceéasn U 3epKalbHAS CUMMEMPUU.

Ilocmpoenue cummempuunvix ueyp.



Haenaonvie npedcmasnenus o npocmpanHcmeeHHuIX @ueypax: napaiienenuneo,
KyO, npusma, nupamuda, KoHyc, YUIuHOp, wap u cgepa. Hzobpadicenue
npocmpancmeenuvix Queyp. Ilpumepvl pazeépmox MHO20SPAHHUKOS, YUIUHOPA U
konyca. Co3zoaHue Mmoodenel NPOCMPAHCMBEHHbIX Queyp (u3 Oymazu, NpPo8oONOKU,
NIACMUNIUHA U OPYSUX MATNEPUAIIOs).

[lonsitue o0O0BEMaA, eauHUIBI U3MEepeHus o00bémMa. OOBEM MPAMOYTOJBHOTO
napasuieNienumnena, Kyoa.

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» 7- 9 KIIACCBbI

esu n3yyenusi yueOHOro Kypca

AnreOpa sBISE€TCS OJHUM M3 OINOPHBIX KYypCOB OCHOBHOM IIKOJIBI: OHa
o0OecrieuynBaeT M3y4YE€HUE JIPYTUX AUCIUIUIMH, KaK €CTeCTBEHHOHAay4YHOro, TaK U
T'YMAaHUTAPHOTO IMKIIOB, €€ OCBOCHHE HEOOXOJMMO IS MPOJAOHKEHHUST 00pa30BaHUs
U B NOBCEAHEBHOM >XU3HU. Pa3zBuTHe y oOydaronmxcs Hay4HBIX NPEICTABICHUN O
IPOUCXOKICHUN
U CYIIHOCTH aire0pandeckux aOCTpaklui, Croco0e OTpaKEHUsS MaTeMaTH4eCKOU
HAayKOW SIBJICHWA M TIPOIIECCOB B TPHUPOJE W OOIIECTBE, PO MaTEMAaTHUECKOTO
MOJICIIMPOBAHUS B HAyYHOM IMO3HAHWH U B MPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO
HAy9YHOTO MHUPOBO33PCHUS W KA4eCTB MBIIUICHHS, HEOOXOIUMBIX ISl alanTallid B
coBpeMeHHOM Iu(ppoBoM oOmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM OOpa3oM
obOecrieunBaeT  pa3BUTHEC  YMEHHS  HaOMIOgaTh,  CpaBHHMBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUIHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JICMCTBUSI W BBIBOIBI, (POPMYIHPOBATH
yTBepkeHus. OcBoeHue Kypca anreOpbl OOecreduMBacT pa3BUTHE JIOTMUECKOTO
MBIIIJICHUs OOYYalOIIUXCSA: OHU HCIOJB3YIOT JIEIyKTUBHBIE W HWHIYKTHBHBIC
paccyxnenus, o0O00IIeHrne W KOHKpPETU3alHio, a0CTparupoBaHWE U AHAJIOTHIO.
OOyuenue anreOpe mpenanojaracT 3HAYUTEIBHBIH OO0BEM  CaMOCTOSATEIIHHOM
NEeSATEILHOCTH  OOyYarouuxcsi, IMO3TOMY CaMOCTOSITEIbHOE  pEIIeHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBJISIECTCS peaju3aluei NeAaTeTbHOCTHOTO MPUHIINIA
oOy4eHwusl.

B cTpykrype mporpamMmbl yueOHOro Kypca «AJredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJIepXKaTCIbHO-METOANYEeCKUe JHHUN: «Uucma wu
BBIYHCIICHUS» ; «AJNreOpandecKue BIpaXKEHUD; «Y paBHCHHS K HEPABCHCTBAY,
«Dynkmuny. Kaxknas u3 3THX coepKaTeIbHO-METOIMYSCKUX JIMHUN pa3BUBaCTCIHA
MPOTSDKEHUH TPEX JIET M3YYEHHS] Kypca, €CTECTBEHHBIM OOpa3oM TMEperuieTasich u
B3aMMOJICUCTBYS C APYTHMMH €ro JIMHUAMH. B Xx0/1e u3ydeHus: Kypca oOydaronmmcs
MPUXOJUTCS JIOTUYECKUA PaACCYXJaTh, HCIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIM
S3BIK. B CBSI3M C 3THM 11€1€C000pa3HO BKIIIOYUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/Ieiibl MATEMAaTHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJAQJACHUIO  OOYyYarONUMHUCS  OCHOB  YHHBEPCAIBHOTO
MaTEeMaTHYECKOTOS3bIKa. TaknMOOPa30M,MOKHOYTBEPIKIATh,9TOCOICPKATCIIBHON 1
CTPYKTYPHOH OCOOCHHOCTBIO Kypca «AJNTeOpa» SIBISETCS €ro HHTETPHUPOBAHHBIN



Xapakrep.

Copepxxanne nuHUM «Yucaa ¢ BBIUMCICHUS» CIYXKUT OCHOBOM JUIS
JaJIbHEHIIEr0 M3YYEHUs] MAaTEMaTUKH, CIOCOOCTBYET Pa3BUTHUIO y OOyYarolmmxcs
JIOTUYECKOr0 MBILUIEHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BaThCS aIrOpPUTMaMH, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX NJIsl MOBCEAHEBHOMN
KU3HU. PazBuTHE NOHATHS O YKCIIEe B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAIIBHBIMU U
UppanoHaIbHBIMUYUCIIaMU,(POPMUPOBAHUEMITPEICTABIICHUNOCICTBUTEIEHOM
gucie. 3aBEPIICHUE OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K CTapuieMy 3BEHY
o0111ero oOpa3oBaHusL.

CopeprkaHue qByX anreOpandecKux JMHUI—«ANIreOpandyecKkue BhIpaKEeHUs» U
«YpaBHEHUS U HEPABEHCTBA» CHOCOOCTBYeT (OPMHPOBAHHIO Y OOYyYArOMIUXCS
MaTEeMaTHYECKOro afmapara, HEOoOXOJUMOTO JIJsi pElIeHUS 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aJad. B OCHOBHOHM mIKOJIE
y4eOHbI MaTepuajn TPYNIHUPYETCS BOKPYT PAlMOHAJIBHBIX BbIpaKEHHU. Anredpa
JEMOHCTPUPYET 3HAUYECHUE MATEMATUKN KaK S3bIKa JUIsl IOCTPOEHUS MATEMATUYECKUX
MoOJIeIel, onmucaHusl MPOLECCOB M SIBJICHUN peanbHOro Mupa. B 3amaun oOyueHus
anredpe BXOIAT TakkKe JajbHEWIlee pPa3BUTHE AITOPUTMHUYECKOIO MBbIIUICHUS,
HEOOXOAMMOr0, B YaCTHOCTH, JUIsI OCBOEHHUS Kypca MH(GOpPMATUKU, U OBJaJICHUE
HaBbIKAaMHU JIEAYKTHBHBIX paccykiaeHuil. IIpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH crneuuduueckuil BKJIJ B pa3BUTHE BOOOpaXEHHUs, CHOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue (PyHKIHOHAIBHO-TpaUUECKOW JIMHUM HAIlEJIEHO Ha IMOJy4YeHHE
IIKOJIbHUKAMH 3HAHUA O (DYHKIMSAX KAaK BaKHEHIEW MaTeMaTUYECKON MOJENH JIs
OMMCAHUSI U HMCCJIENOBAHMS Pa3HOOOPa3HbIX MPOLECCOB W SBJICHUWA B MPUPOJAE H
oOmecTBe. M3ydeHne 3TOro Marepuana COCOOCTBYET Pa3BUTHIO Y OOyYarOIIMXCA
YMEHUS HUCIMOJIb30BaTh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJg B (HOpMHUpPOBaHHE
IPEICTABICHUN O POJIM MATEMATUKU B PA3BUTUH LIMBUIN3ALUN U KYJIbTYPBI.

MecTo y4eOHOro Kypca B yueOHOM ILIaHe

CormacHo yueOHOMy TulaHy B /-9 Kiaccax wu3ydaercs YYeOHBIN Kypc

«Anrebpay, KOTOPBIA BKIIOYAET CJIEIYIONTUE OCHOBHBIE PAa3/Ieiibl COJICPIKAHNUS:
«Yucna u  BbIUKUCIEHUSA», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHCHHS U
HEPaBEHCTBa», « DyHKIIHM.

VYueOHbIN JIaH Ha M3ydeHHE anreOpbl B 7-9 Kjaccax OTBOJUT HE MeEHee 3
y4eOHBIX YacCOB B HEIEIIO0 B TCUCHHE KAXKIOTO roja oOydYeHHs, BCETO 3a TPH Toja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

Copepxanue yue0HOro Kypca (1mo roxam o0yueHus)
7 kinace

Yucna u éviuucnenusn

PanuonajabHbIE YHCIa

JIlpo6u OOBIKHOBEHHBIC WM JECSATHYHBIC, TIEPEXOJ OT OHOW (OpPMBI 3aIUCH
npobert  k gpyroil. [loHsTHe panMOHAIBPHOTO YHCIA, 3alKCh, CpPaBHEHHE,



YOOPSAOYMBAHUE  PAlMOHATBHBIX  4Yuceld.  ApupMeTHUecKue  JEHCTBUS ¢
palMOHAIIBHBIMU YKciIaMy. Perenue 3anad nu3 peaibHOM NPAKTUKY HA YacTH, Ha
poowu.

CrerneHb ¢ HaTypaJlbHBIM IOKa3aTelieM: OIpe/elieHne, MpeoOpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIPEACIICHHUS], 3aITUCh OOJBIITNX YUCEN.

[IpotieHThl, 3aMKuch NTPOLEHTOB B BUE ApOOH U JpoOU B BUAE MPOLEHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha IIPOLEHTHI, PELICHUE 3a/1a4 U3 PEAIbHON IIPAKTUKHU.

[IpumeHeHne  NOPU3HAKOB  JICIMMOCTH, PA3JIOKEHUE HAa  MHOXKUTEIU
HaTypaJbHbIX YHCEIL.

PeanpHple  3aBUCHMMOCTM, B TOM  4HMcie mpsMas W oOpaTHas
IIPONOPLIHUOHAIBHOCTH.

Anzebpauueckue vipasricenus

[lepemMeHHBIE, YHCIIOBOE 3HAYEHHUE BBIPAKEHUS C MEpeMEHHOM. [lomycTumblie
3Ha4YE€HUs NEepeMeHHBIX. [IpencraBienne 3aBUCMMOCTA MEXKAY BEJIMYWHAMH B BUJIC
(dopmyiibl. Beruricnenus no popmMynam.

[TpeoOpa3oBanne OYKBEHHBIX BBIPAXKEHUMN, TOXKAECTBEHHO PABHbIE BBIPAXKECHUS,
npaBuiia MpeoOpa3oBaHUsl CyMM M IPOU3BENECHUH, MpaBWJIa PACKPBITUS CKOOOK U
IpUBEJICHUS OJOOHBIX ClIaraeéMblX.

CBONiCTBa CTENEHH C HATyPAJIBHBIM ITOKA3aTEIIEM.

OpHounensl 1 MHOrowIeHbl. CreneHb MHoOrowieHa. CioKeHHE, BBIUMTAHUE,
YMHOXEHHUE MHOTOWwIeHOB. DOpMyIIibl COKPAIIEHHOTO YMHOXKEHHMS: KBaJIpaTCyMMBbIU
KBagpaT pasHoctd. DopMyna pa3sHOCTH KBaapaToB. Pa3inokeHHe MHOTOWICHOB Ha
MHOXHUTEIH.

Ypasnenua

VYpaBHEeHUE, KOpEHb YpaBHEHHMs, NpaBuwia MpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUIIBHOCTH YPaBHEHU.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YHMCIO KOPHEN JMHEWHOIO
YPaBHEHHSI, pEIICHUE JTUHEHHBIX ypaBHEHUNU. COCTaBIEHUE YPAaBHEHUN IO YCJIOBUIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemenHvimu u e2o zpagux?. Cucrema IByx
JIMHEMHBIX YpaBHEHUW C JByMs [EPEMEHHbIMU. PemeHune cucrem ypaBHEHUU
criocoboM mnojicTaHOBKU. [IpuMeps! pelieHust TEKCTOBBIX 3ajad ¢ MOMOUIbIO CUCTEM
YPaBHEHUM.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npssMoi. UncnoBble MpOMEXyTKH. PaccTosiHue mexnay
JIBYMS TOYKaMU KOOPJIUHATHOU MPSIMOM.

[IpsimoyronbHast cucrema koopauHar, ocu OX um Oy. AlGciucca U opauHara
TOYKM Ha KOOPAMHATHOW IiockocTh. [Ipumepsl rpadukoB, 3agaHHbIX (HOpMyIamMu.
Urenue rpadMKoB peaabHbIX 3aBUCUMOCTEM.

[TonsiTne GyHKUIUY. I'paduk byHKIMY. CaoiicTBa byHKIUH.
JluneitHasspyHKIHS,
e€rpaduk.I'paduxdynkummny=kx+b.l paguuecroepewenuenrunetinvlxypasrerutl u

cucmem JTUHEUHbIX YPAGHEHUU.
8 kiacce



Yucna u eviuucnenun

KBanpatueiii kopeHb u3 uucna. Illowamue 00 uppayuoHaibHOM ducie.
Hecamuunvie npubaudxicenuss uppayuonanvHulx uducen. CBONUCTBA apUPMETHUECKUX
KBaJIpaTHBIX KOPHEN U X MPUMEHEHHUE K IPE0OPa30BaHUIO YHUCIOBBIX BBIPAKEHUN U
BBIYMCIICHUAM. [[elicmeumeinbHble Yucid.

CreneHb ¢ LenbIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHAs 3alUCh YHACTA.

Anzeopauueckue eviparcenus

KBaapaTHbI TPEXWIEH; Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas Apods. OCHOBHOE CBOMCTBO anredpandeckoi Apoou.
CnoxxeHue, BbIYMTaHHME, YMHOXEHHE, JelieHHe anreOpanueckux JapoOei.
PannoHanbHbie BBIpaXXEHUS U UX IPEOOPA3OBAHHME.

Ypasenenusa u nepasencmea

KBaapatHoe ypaBHeHHE, (opMysia KOpHEW KBaJIpaTHOro ypaBHEHHUs. Teopema
Buema. PemenneypaBHEHN, CBOISAIIMX CSIKIMHEMHBIMUKBaApAaTHBIM. [ IpocTeiimme
IpOOHO-pallMOHAJIbHBIE YPABHEHUS.

I paghuueckas unmepnpemayus ypasHenuti ¢ 08yMs NepeMeHHbIMU U CUCTNEM
JIUHEUHbIX YpaeHeHuu ¢ O08ymMs nepemeHHuvimu. IlpuMepsl pelIeHUs CHUCTEM
HEJIMHEMHBIX YPABHEHH C IByMS IEPEMEHHBIMM.

Pemenne TekCTOBBIX 3a7a4 alreOpandeckum CriocoOOM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJHOM IEPEMEHHOM.
PaBHOCHMIIBHOCTE HEpAaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
Cucrembl JINHEWHBIX HEPABEHCTB C OJJHOW IMEPEMEHHOM.

Dynkyuu

[Tonsitue pynkuuu. O61acTh ONpeAesieHUs U MHOXKECTBO 3HAUEHUIN (DYHKLUU.
CnocoObl 3aaHus PyHKIUM.

I'padux pyHkuun. Yrenune cBoricTB PyHKIMU 10 €€ rpaduky. IIpumepsr
rpa@uKkoB (QyHKIHMA, OTPaKAIOIIUX PEATIbHBIE POLECCHI.

@OyHKUMY, ONUCHIBAIOIIKME MPSAMYI0 M OOpaTHYIO MPONOPLUOHAIBHBIE
3apucuMocTi,uxrpaduxu. dynxmuny=x2y=x3y= —k
peuienue YpasHeHuu U CUcmemy pagHeHull. v Y Zpagbuqecme



9 KVIACC

Yucna u éviuucnenusn

JleicTBUTEIbHBIE YNCIA

PanvonanbpHble 4uUCHA, UPPAYUOHANbHBIE YUCIA, KOHeuHble U OecKOHeuHble
oecsimuuHvle Opobu. Muoocecmso OeticmeumenvHblX yuce, OellcmeumenbHble YUcid
KaxkbecKoHeuHvledecamuunbleopoou. Bzaumnooonoznaunoecoomsememauemexncoy
MHOHCECMBOM OCUCMBUMENbHBIX YUCET U KOOPOUHAMHOU NPAMOLL.

CpasneHue  OelicmeumenvbHbIX — uucel, apugmemuyeckue Oeucmeus ¢
OelcmeumenbHblMU YUCIAMU.

HN3mepenusi, npudJINKeHUs, OLCHKH

Pa3zmepsl OOBEKTOB OKPY’KAIOIIETO MHpPA, JIMTEIBHOCTH IPOLIECCOB B
OKPYXaroIIeM MUpE.

[TpubnmxEHHOE 3HAUCHUE BETUYUHBI, TOUHOCTb NMpUOImkeHus. OKpyrieHue
yucel. [Ipuknaka u oueHka pe3yabTaToB BEIYHCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHHs ¢ OJHOM NepeMeHHOI

JIunenHoe ypaBHeHue. PerieHre ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOISAIIMXCS K KBaIPATHBIM.
bukBaapatHoe ypaBHeHUE. [Ipumepst pewieHus ypasueHull mpemuveu u 4emeeépmou
cmenenetll pa3loHceHuem Ha MHONCUMeEIU.

Pemenue qpoOHO-palimoHAIbHBIX YpaBHEHUH.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckumM METOIOM.

Cucrembl ypaBHEeHUH

VYpaBHeHUE C ABYyMsI NIEPEMEHHBIMM M €ro rpaduk. PermieHue cuctem aByx
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. Pemienue cucrteM ABYyX ypaBHEHH,
OIHO M3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoW creneHu. [paduyeckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a/1a4 alreOpandecKuM CIoCOOOM.

HepaBencTBa

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. PemeHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM mniepeMeHHOM. KBajapaTrHele HEpaBeHCTBaA.
I'paduueckass wHTEpmperanis HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMU.

Dyukyuu

KBagparuunas ¢pynkuus, e€ rpaguk u coictsa. [lapabosa, kooparuHaTHI
BEPIUINHBI TapadoJIbl, OCh CUMMETPHUHU MapadoIbl.

['padpuxu byHKIUI: y=kx, y=kx+b, y=x2,
y= \/_x,y=k—H UX CBOMCTBA.
X

Yucnosvle nocnedosamenbHocCmu
Onpeneﬂeﬂne H CIIOCOOBI 3aJaHUs YMCJIOBBIX MOCJI€10BaATEIbHOCTEH
[TonsTe 4YMCIOBOM MOCJIEAOBATEIHLHOCTH. 3aI[aHI/Ie IIOCJICAOBATCIBbHOCTHU



PexyppenTHoii popmynoit u popmyoit N-rousexa.

Apudpmernyeckas U reoMeTpuYecKas Mporpeccum

Apudmernueckass U TeoMeTpuyeckas mnporpeccur. Popmynbl N-TO deHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI TIEPBBIX N UJICHOB.

H3zo0bpadcenue unenog apugmemuueckou u 2eoMempuiecKkol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIuHeuHblll U 5SKCNOHEeHYUANbHBIUL POCH.
Cnooichvie npoyenmol.

PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» 7-9 KJIACCBI

ey u3yuyeHus yae0HOro Kypca

O6mue uenu wuszydeHus ydeOHOro kypca «l'eomerpus» mnpencTaBiieHbl B
ITOOIT OOO. Onu 3aKIIIO4AOTCs, IPEXKAE BCETO B TOM, YTO HA YPOKax r€OMETPUHU
oOydJarouMiicss y4uTCcs MPOBOJUTH JIOKAa3aTElIbHBIE PACCYXKACHHS, CTPOUTH
JOTUYECKHE YMO3aKIIOUEHUs, JI0Ka3blBaTh HWCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPOPHUMEPHI K JIO)KHBIM, MPOBOJUTH PACCYKJEHUSA «OT MPOTUBHOIO», OTIUYATh
CBOMCTBa OT NPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIE YyTBEp)KIAeHUsA. B oOyueHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)KHOE BOCIHTATEIBHOE 3HAYCHHUE W3YYCHHUS
re€OMETPHUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM IIKOJIE.

Bropoii nenpr0 HM3y4eHHs TEOMETPHUM SIBIISIETCS HMCIOJIB30BAHUE €€ Kak
MHCTPYMEHTA IPU PEIIEHUM KAK MATEMaTUYECKHUX, TaK W NPAKTUYECKUX 3ajad,
BCTPEYAOLINXCS B PEAJIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETPUM B IIKoJe. JUI 3TOro Y4YUTEN0 PEKOMEHIYETCS
noaAOUpaTh 3aJayd MPAKTUYECKOro XapakTepa A pacCMaTpPUBAEMbIX TEM, YUUTh
o0y4Jaroumxcsi CTpPOUTh MaTEeMAaTHYECKUE MOJIENN PEabHBIX KU3HEHHBIX CUTYAIIH,
MIPOBOJIUTh BBIYMCICHHS M OLEHUBATH aJICKBATHOCTh IOJYYEHHOIO pE3yJbTaTa.
KpaiiHe BaxxHO TONYEPKUBATH CBSI3M TEOMETPUM C JPYTUMHU MpEeAMETaMH,
MOTUBUPOBATh HCIIOJIb30BaTh OMNPENEIEHUs T€OMETPUUYECKHX (DUTYyp U TOHSITHA,
JE€MOHCTPUPOBATHIIPUMEHEHUENOTY YEHHBIXYMEHUMB(OU3UKEUTEXHUKE. DTUCBA3U
HauOoJiee IpKO BUIHBI B TeMaX «BekTopbD», « TpuroHoMeTpuiecKkue COOTHOIICHHS,
«Metoakoopaunat» u « Teopema ITudaropar.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

CornacHo yueOHOMY TulaHy B /-9 Kiaccax wu3ydaercss Y4eOHbIH Kype
«I"eoMeTpus»,KOTOPBII BKIFOYAET CJIEAYIOIINE OCHOBHBIE PA3Eibl COAEPIKAHMUS:
«'eomeTpuueckne GUTYpel U WX CBOWCTBa», «M3MepeHHe TreoMeTpudecKux
BEJIUYMH», a Takxke «JlekapToBbl -KOOpAMHATHI HA IJIOCKOCTH», «BeKToph»,
«JIBmxenus miockocti» U «IIpeodpazoBanus mo100us».
VYyeOHbIl MIIaH TIpeaycMaTpUBAET U3yuyeHHE T€OMETPUM Ha 0A30BOM ypOBHE,
UCXOJIs U3 He MeHee 68 yueOHbIX YacoB B y4eOHOM T'OJly, BCEr03aTpUro1a00yyeHus —
He MeHee 204 Jacos.



Conep:xanue yueOHOro Kypca (mo rogam o0y4deHust)
7 KJIIACC

Hauanbnbie nonsTus reomerpun. Touka, mpsmas, OTPE30K, Jyd. YTroi. Busl

yriioB. BeprukaibHble UM CMExHbIe yribl.  buccexkrtpuca yrma.  Jlomanas,
MHOTOyTOJIbHUK. [lapamiensHOCTh U EPIEHUKYISPHOCTD MPSIMBIX.

Cummempuunvie puzypul. Ocnoeuviecsoticmeaocesoticummempuu’ IIpumepsl
CUMMETPHUU B OKPYIKAIOILIEM MUpE.

OcHogHble noCmpoeHus ¢ NOMOWBIO YUPKYTIA U TUHEUKU.

Tpeyronbauk.BeicoTa,Mennana,oruccekTpuca, uxcBoiictsa. PaBHoOe ApeHHBIN U
PABHOCTOPOHHUY TPEYTOJIBHUKHU. HepaBeHCTBO TpEeyroJbHUKA.

CBoiicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TpeyroibHUKa. IIpu3Haku paBeHcTBa
TPEYTOJIbBHUKOB.

CBoiicTBa U MPU3HAKY NapaJIeNbHBIX NpsIMbIX. CyMMa yIiioB TPEyTrOJIbHUKA.
BHemHue yriibl TpeyroJibHHKA.

[IpsMoyrosibHBI  TpeyronbHUK. (CBONCTBO MEIWAHbl  IPSMOYTOJIBHOIO
TPEYroJIbHUKA, MPOBEAEHHOW K rUnoTeHy3e. [Ipu3Haku paBeHCTBa MPSMOYTOJIbHBIX
TPEYTOJIBHUKOB. [ [pAMOYTONIBHBIN TPEYTONBHUK C YTiI0M B 30°.

HepaBeHCTBa B reOMETPUU: HEPABEHCMBO MPEY20bHUKA, HEPABEHCTBO JJIMHE
JOMaHOW, TeopeMa O OoJbpIIeM yrjie W OoJIbIIEH CTOPOHE TPEYroJIbHHKA.
[lepneHauKyIsip ¥ HAKJIIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yria W CEpEAWHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK NT€OMETPHYECKUE MECTA TOYEK.

OKpyXHOCTb UM Kpyr, XOpJa H JuaMeTp, HuX CBoicTBa. B3aumHoe
pPacnoJIoKEHUE OKPYKHOCTH W npsimoil. KacartenbHass M ceKkymas K OKpPYKHOCTH.
OkpyXHOCTb, BIIMCaHHas B yroj. BnucanHas W ONUCaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpaMm, ero mpusHaku M cBoOWCTBA. YacTHbIE
Cllydyad TMapajiesorpaMMoB (TIPSAMOYTOJIBHUK, pOMO, KBajpar), MX IMPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpamenusi, €€ CBOWCTBA W MPU3HAKH.
[IpsiMoyronbHas Tpaneuus.

Memoo yosoenus meouansi. llenmpanvrascummempusi.

Teopema Daneca u meopema o nponopyuoHatvbHulx ompeskax. CpeaHue TMHUN
TPEYroJIbHUKA U Tpaneuuu. [lenmp macc mpey2onbHuKa.

Ilooobue mpeyeonvrukos, kodpguyuenm noooodus. Ilpuznaku noooobus
mpey2onbHuxkos. lIpuMeHenne noqooust npu peleHny NPakTUYECKUX 3a/1ay.

CpoiicTBa miomaned reomerpuyeckux ¢uryp. Dopmynbl A IIJIOMIATU
TPEYroJIbHUKA, TapajiesorpaMma, pomoOa u Tpanenuu. OTHOIIEHWE TIIOMAaeH
MO00HBIX (HUTYP.

Brruncnenue mimomaned TPEyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu permenun



IIPAKTUYECKUX 3a/1a4.
CuHyC, KOCUHYC, TAHT€HC OCTPOTO YIJa NPSMOYTOJIbHOIO TPEYTOJIbHUKA.

OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpUYECKHe (PYHKIIMHU YIJIOB
B 30°, 45° u 60°.

BriucanHble U IEHTpAJIbHBIE YTIIbI, YTOJ MEXAY KacaTeJIbHOU U XOpAoi. YTiibl
MEXKJy XOpAaMU U CEKyIIUMH. BriMcaHHble M ONUCAHHBIE YETHIPEXYTOJbHUKHU.
B3anMHoe pacmonoxkenue AByX OKpykHocTed. Kacanume oxpykHocteit. OOmue
KacaTeJIbHbIE K IBYM OKPYXKHOCTSIM.

9 KJIACC

Cunyc,kocunyc,TanreHcyriioBot0°10180°.OcHOBHOETPUTOHOMETPUYECKOE
TOXAECTBO. DOPMYJIBI IPUBEACHUS.

Pewrenue tpeyroibHUKOB. Teopema KOCMHYCOB U Te€opeMa CUHYCOB. Pemienue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpazosanue noooous. Ilooobue coomeemcmeenHbix 3/1eMeHMO8.

Teopema o0 npoussedeHuu ompe3Kos Xopo, meopeMbl O HPOU3BEOeHUU
OmMpe3K08 CeKyuux, meopema o Keaopame KacamebHOll.

Bekrop, nmmmHa  (MOAyJb)  BEKTOpa,  COHANPABJIICHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO HAIIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONE€pauuMy Haja BekTopamu. PasnmokeHume Bekropa 1O JBYM
HEKOJUIMHEApHbIM BekTopaM. Koopaunatel Bektopa. CKanspHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHNE JIJIS1 HAXOKICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPJAMHATHI HA TUIOCKOCTH. YpasHeHus npsamou U OKPYKHOCTH B
KOOpDAMHATAX, NEPECEYEHUE OKPYKHOCTEM M NPAMBIX. METOI KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. J[JInHA OKpYKHOCTH. ['paycHas u paguanHas
MepayIJia,BBIYMCIICHUE NIMHAYTOKpYKHOCTEN. I [momaapkpyra,cekropa,cermeHTa.
Hsuoicenua naockocmu u @HympeHHue cummempuu guayp (InemeHmaprbvie

npeocmasnenus). Ilapannenvuuoiii nepenoc. Ilosopom.



PABOYASAITIPOTPAMMAYYEBHOI'OKYPCA
«BEPOSATHOCTBUCTATUCTUKA»7-9KJIACCBI

Heaun n3yyeHus yueOHOro Kypca

B coBpemenHOM 1UGPOBOM MHUpPE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO0 3HAUUMOCTb, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUIOKEHUH, TaK U
ux ponu B oOpa3zoBaHud. KakIplii 4enoBeK MOCTOSHHO MPUHMMAET pEUICHUs Ha
OCHOBE MMEIOIIMUXCS Y HEro JaHHbIX. A N1 0OOCHOBAaHHOTO MPUHSTHUSL PEIICHUS B
YCJIOBUSIX HEJIOCTaTKa WK U30bITKa HH(GOpMAIIMK HEOOXO0AMMO B TOM YHCIIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE MbIlUIeHHE. FIMEHHO MmosTOMY
OCTPO BCTaja HEOOXOAWMOCTh CPOPMHUPOBATH y OOYYAIOIIMXCS, B TOM YHCIE
obyuaromuxcst ¢ 3I[IP, dyHKIHMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYIO B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABIISIONIE YMEHHE BOCIPUHMMATh W KPUTHYECKH
aHAJIM3UPOBaTh MH(OpPMALUIO, MPEACTABICHHYIO B Pa3jM4YHbIX (OpMax, MOHUMATh
BEPOATHOCTHBIA XapakKT€p MHOTMX pPEaJbHBIX IPOLECCOB U 3aBUCHMOCTEM,
IIPOU3BOJIUTh NPOCTEUIINE BEPOSATHOCTHBIE PACUYETBI. 3HAKOMCTBO C OCHOBHBIMH
OpUHLKIIAMU cOOpa, aHaJIM3a U MPEACTABICHUS JAHHBIX U3 PA3IMYHBIX cep KU3HU
oOuiecTBa U rocy1apcTBa npuoOuaeT 00y4aromuxcsi K OOIIECTBEHHBIM UHTEPECaM.

B crpykrype mnporpamMmbl y4eOHOro Kypca «BeposiTHOCT M CTaTUCTHKa»
OCHOBHOM IIKOJIbI BBIJIEJICHBI CIEAYIOIINE COAECPKATEIBHO-METOIUUECKNE JINHNHN
«lIpencraBneHrne1aHHBIXNONTMCATEIBHASICTATUCTUKAY ;«BEPOATHOCTEY ; « DIIEMEHTBI
KOMOWHATOPUKN»; «BBepeHue B Teoputo rpadony.

Copnepxxanne nuHuM «IIpencraBneHue NaHHBIX M ONUCATENbHAs CTATUCTHKA»
CIIY>KUT OCHOBOM JUIsl (JOPMHUPOBAHUS HABBIKOB pa0OTHI ¢ MH(POpMAIME: OT YTCHUS U
UHTEpIpeTalud MHPOpPMAlMU, TPEACTABICHHOW B TaONMIax, Ha JuUarpaMMax u
rpadukax g0 cOopa, MNPEACTaBICHUS M aHajdU3a JaHHBIX C HCIOJIb30BAaHHEM
CTaTHUCTUYECKUX XapaKTEPUCTHK CPEIHUX W paccenBaHusa. Paboras ¢ JaHHBIMH,
oOyuvatoumecs: ¢ 3[IP yyaTcsi cuuThIBaTh U MHTEPIPETHUPOBATH JAHHBIE, BbIBUIATH,
apryMEHTHUPOBaTh W KPUTHUKOBATh NPOCTEUINIME TUNOTE3bl, Pa3MbILLIATh HaJ
(akTOopamu, BBI3BIBAIOIIMMU HW3MEHYMBOCTb, M OLEHUBATh WX BIUSHUE Ha
paccMaTpUBaeMbI€ BEJIMUYUHBI U ITPOLECCHI.

NHTYyUTHBHOE TPEACTABIEHUE O CIYyYalHOW W3MEHYMBOCTH, HCCIEIOBAaHUE
3aKOHOMEPHOCTEU U TEHACHLIUN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM U1 U3YUYCHHUS
TEOpUHU BepoATHOCTEH. bosbioe 3HaueHue s oOydaromuxcst ¢ 3I1P 31eck umerot
IIPAKTUYECKHUE 3aJaHUs, B YACTHOCTH OIIBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJEIISIMHU.

[TonsiTue BEpOSATHOCTM BBOJAUTCS KakK Mepa MpaBAONOA00Us CIIyd4ailHOTO
coObrtust. [Ipu m3yuenun kypca oOyuatommuecs ¢ 3[IP 3HakomsATCS ¢ TpOCTEHIITUMU
METOJAMU  BBIYMCJIEHUS BEPOSATHOCTEHW B  CIYYaWHBIX JKCIIEPUMEHTAX C
PABHOBO3MOXHBIMU ~ JJIEMEHTAPHBIMU  MCXOJIaMHM, BEPOATHOCTHBIMH 3aKOHAMH,
NO3BOJISIIOIIMMU  CTaBUTh M pemaTrh Oojiee CIOXKHbIE 3amaud. B Kypc BXomsT
HayaJbHbIE TPEACTABICHUA O CIy4YalHBIX BEIMYMHAX M HUX  YHUCIOBBIX
XapaKTEPUCTUKAX.



Taxxe B paMKax 9TOro Kypca OCYHCCTBIIACTCA 3HAKOMCTBO 06y‘laIOHlI/IXC}I C
3I1P C MHOXKCCTBaAaMH 151 OCHOBHBIMH orcpanusAMHu  Hal MHOXXCCTBaMU,
pacCMaTpuBarOTCA IIPUMCPbI IPUMCHCHHUA OJI1 PCIOCHHA 3add4, a TaKikKe
HCIIOJIB30BAHUA B AJPYIUX MATCMATHYCCKUX KypCaX U y‘Ie6HI>IX mpcamMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IVIaHe

B 7-9 xnaccax uzyuaercs Kypc «BeposTHOCTb U CTaTUCTHUKA», B KOTOPBII
BXOIAT pasnensl: «lIpeacraBieHue NaHHBIX W ONMCATENNbHAs  CTATUCTHKAY;
«BeposTHOCTEY; «DeMeHThl KOMOMHATOPUKIY; «BBenenue B Teopuio rpadosy.

Ha n3yuyenue gaHHOro Kypca oTBOAUT 1 yueOHbIN Yac B HEACIIO B TEUEHUE
KaXJI0T0 roja o0y4denus, Bcero 102 yyeOHbIX daca.

Conep:xkanue yueOHOro kypca (1mo rogam o0y4eHusi)
7 KIIACC

[IpencraBienue NaHHBIX B BUE TaOIUIl, 1Uarpamm, rpadukoB. 3anoHEHUe
Ta0JINII, YTEHUE U MOCTPOCHHE JUArpaMM(CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peajbHbIX IpoiieccoB. M3Bneuenne nHbopMauu u3 auarpamm u
TaOJINII, UCTIOH30BAHNE U UHTEPIIPETAIUS TAHHBIX.

OnucartenbHasi CTAaTUCTHKA: cpeaHee apupMeTHdYecKoe, MeauaHa, pa3max,
HanOoJIbIlIee W HaWMEHbIee 3HAYCHUS Ha0Opa YHCIOBBIX JaHHBIX. [lpumepsr
CIIy4allHOM U3MEHYMBOCTH.

Cnyuatinslii 3kcnepumenm (onvlm) u ciaydatinoe codowvimue. Beposmuocms u
yacmoma. Ponv manoeeposamuvix u npaxmuuecku 00CMoBEPHbIX COOLIMULL 8NPUPOOe
u 6 obwecmee. Monema u uzpanbHas KOCMb 6 Meopul 6eposimHocmerr’.

I'pagh, eepwuna, pebpo. Cmeneuv eepuunvi. Hucio pébep u cymmapuas
cmenenb gepuiun. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuxnvl. Ilymu 6
epaghax. O6x00 epagpa (sunepos nymv). IIpedcmasnenue 00 OpUEHMUPOBAHHOM
epaghe. Pewernue 3a0au c nomouwvio 2pagos.

8 KJIACC

[IpencraBienrie TaHHBIX B BUJE TAOJIHII, AMarpaMm, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, IMOJMHOXeCTBO. Omnepauun  Haf
MHOXECTBaMU: 00BeMHEHUE, TepecedeHue, aqomnoaHenue. CBOMCTBA ornepanuii Hajl
MHO>KECTBAMU: IIEPEMECTUTENBHOE, COYETATEIIbHOE, pacnpeaeauTeNbHOE,
BKIIOYeHUS. Vcmonb3oBanue rpaduyecKkoro MPEACTaBICHUS MHOXECTB IS
ONMCAHUS PEABHBIX MPOLIECCOB U SIBJICHUH, ITPU PELLICHUU 3a/a4.

Uszmepenue pacceusanus oannvix. J{ucnepcus u cmanoapmuoe OmKiIOHeHUe



Yucnoswvix Habopos. [{uazcpamma pacceusanusl.

OnemeHTapHble COOBITUS  ciy4ailHoro ombiTa. Ciy4ailHble  COOBITHS.
BepositHocT coObITHiA. ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Crnyuaitapiii BBIOOp. CBSI3b MEXTy MaJIOBEPOSTHBIMHU U MPAKTUIECCKU JJOCTOBEPHBIMH
COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAYKeE.

Hepeso. Ceolicmea Oepegves: eOUHCMEEHHOCMb NYMU, CYUWeCMBOBAHUe
gucAYell BEPUIUHDBL, C653b MeNHCOY UUCIOM GepuluH u quciom pébep. Ilpasuno
ymuodcenust. Pewenue 3a0au ¢ nomowwio epaghos.

Ilpomusononoscnvle coovimus. [Huacpamma inepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmnvie  cobvimusa.  @opmynra  crodcenus
gepossmHocmelu. Ycnoenas eeposmuocms. Ilpasuno ymmuoowcenus. Hezasucumvie
coovimus. I[lpedcmasnenue sxcnepumenma 6 eude oOepesa. Pewenue 3aoau Ha
HAaxodicOeHue 8eposamuHocmeli ¢ NOMOWbIO 0epesa CAYYAUHO20 JIKCHepUMeHmad,
ouazpamm Diinepa.

9 KJIACC

[IpencraBnenrie  maHHBIX B BHUJIE€ TaOnMil, JaudarpamM, TpaduKos,
UHTEpIpeTalus JaHHbIX. UTeHne U mocTpoeHue Tabiuil, JuarpaMm, rpadukoB IO
peanbHbIM AaHHBIM. [lepectanoBku u Qakropuan. CodyeTaHuss U YUCIO COYCTAHHM.
Tpeyzonvnux
llackans. Pemienue 3a7a4 ¢ UCMOJIb30BAHUEM KOMOWHATOPUKHU.

l'eomempuueckasn eeposmuocmo. Cnyyaumvlil 86100p MOYKU U3 Queypvl Ha
NJIOCKOCMU, U3 OMpe3Ka U U3z 0y2u OKpY*CHOCHU.

HcnbiTanne. Yenex u Heynaya. Cepus uCnbITaHUK A0 niepBoro ycnexa. Cepus
ucneiTanuii bepaymm. BepostHocTu coObITHII B cepun UcTibITaHUN bepHyu.

CnyyaiiHas BeIMYMHA U paCIpENIENIEHUE BEpOsITHOCTEH. MaremaTudyeckoe
oxujganne W gucnepcus.  [Ipumeppl  MaremMaTMdyeckoro  OXKHIAHUS KAk
TEOPETHUYECKOTO CPEAHEr0 3HAYEHUs BEIWYMHBL. MaTeMaTU4eCcKoe OXKHUAAHUE U
JIUCTIEPCUS CIIyYaWHON BEJIMUYUHBI «YHUCIJIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyum».

[Tonarre o 3akoHe OONBIIMX yHncel. M3MepeHne BEepOSTHOCTEH C MOMOIIBIO
4acTOT. PoJib 1 3HaueHHE 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U OOIECTRE.

IINTAHUPYEMBIEPE3VYJIbTATBIOCBOEHUAYYEBHOI'OIIPE/IMETA
«MATEMATHUKA»HAYPOBHEOCHOBHOI' OOBIIIET'OOBPA30BAHIA

JIMYHOCTHBIEPE3YJIBTATDI:

MOTHBALMS K OOyYEHHMIO MaTeMaTHKE M LieJeHANpaBICHHON MO3HABATEIbHOU
NESTEIbHOCTH;

NOBBIIIEHHE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3  NPaKTUYECKYIO
JesITeNIbHOCTh, TPEOYIOIIYI0 MaTEMaTHUYECKUX 3HAHUI, B TOM YHCIIE YMEHHE YUUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYalUIO, OBITh TOTOBBIM JIEHCTBOBATh



B OTCYTCTBHUE rapaHTUH ycCIiexa,
cnocobHocTh oOyuatonuxcs ¢ 3I[IP k oco3nanuio cBoux ne(UIUTOB H
MIPOSIBIICHUE CTPEMIICHHUS K UX MPEOJIO0JICHUIO;
CIOCOOHOCTHKCAMOPA3BUTHIO, YMEHUECTABUTHIOCTIKUMBICTICIH;
yMEHUE pa3iuyarh y4yeOHbIE CHUTyallid, B KOTOPBIX MOXXHO JeWCTBOBATbH
CaMOCTOSITEJIFHO, W CHUTyallud, TA€ CIEAyeT BOCHOJIb30BAThCA CIIPABOYHOI
uHpOpMaLel UIH IPYTUMHU BCTIOMOTATEeIbHBIMU CPEICTBAMU;
CIOCOOHOCTHIIEPEHOCUTHIIONYYe€HHBIEBX0IC00 Y YCHUA3HAHUABAKTY AJIbHY O
cUTyaluo(MpUpeeHUIKUTEHCKUX3a1a4, TpeOyI0IUXMaTeMaTHYECKUX3HAHU )
CIOCOOHOCTHOPHUEHTUPOBATHCSIBTPEOOBAHUSIXUITPABUIIAXTIPOBEICHHS
MPOMEKYTOUHOMMUTOTOBOMATTECTALINY;
OBJIJICHHEOCHOBAMH(PHMHAHCOBONTPAMOTHOCTH.

METAINIPEAMETHBIEPE3YJIbTATbDI

OénadenueynueepcanbHbIMUy4eOHbIMUNO3HABAMENbHHIMUOCICIEUAMU:

YCTAHABIIMBATH  [PUYMHHO-CICACTBEHHBIE CBA3M B  XOAE  YCBOCHHI
MaTEMaTUYECKOI0 MaTepraa;

BBISBJIATHAC(PULINTIAHHBIX ,HEOOX 0 TUMBIX JUIAPEIICHUATIOCTABICHHON 3a/1a4H;

CIIOMOIIBIOYUYHTENISI BEIOWpaThciocoOpeleHusIMaTeMaTHUeCKON3a1aun
(cpaBHHBATh BO3MOKHBIE BAPUAHTHI PEILICHUS);

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM W CHMBOJIBI B XOAE pELICHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBAaTbUCKOMOEHJaHHOCPUPEIECHUMMaTEMaTHYECKO3a1auH;

MOHUMATh U UHTEPIPETUPOBATH MH(POPMALIMIO PA3ITMYHBIX BUAOB U (hopm
MIpeICTaBICHUS;

WUTIOCTPUPOBATH pelllaeMble 3a1a4u rpauuEeCKUMH CXEMaMU;

3¢ (heKTUBHO3AMOMUHATEUCUCTEMATU3NPOBATHUH(OPMAITHIO.

NOHUMATh U MCIIOJIb30BaTh MaTeMaTHUYECKHE CPEICTBAHATIIATHOCTU (TpaduKy,
auarpamMmbl, TaONMIBI, CXeMbl M Jp.) Uil WUIIOCTpAallMM, WHTEpIIpeTaluy,
apryMeHTaluu.



Oe¢naoenue YHUBEPCATbHBIMU yueoHviMu KOMMYHUKAMUBGHbIMU
odelicmeuamu:

OpraHU30BBIBATh YUE€OHOE COTPYJHMYECTBO UM COBMECTHYIO JIESITEIBHOCTH C
YUYUTEIIEM ¥ CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOJUTh OOIIHE CITOCOOBI pabOThI; paboTaTh B TPYIIIIE:
HaxoOJIUTh O0OIIee penieHue W pa3pemarh KOH(PIMKTBI Ha OCHOBE COTJIACOBAHUS
MO3UIUUNYIETAMHTEPECOB; CIyIaThIIApTHEPA; (hOPMYIUPOBATh,APTYMEHTHPOBATh U
OTCTauBaTh CBOE MHCHHUC;

MIPOTHO3UPOBATh BO3HUKHOBEHUE KOH(MIWUKTOB IMPU HAJIMYUHA PA3HBIX TOYEK
3peHUsl U pa3pemiaTh KOHQIMKTHL HA OCHOBE yYETa WMHTEPECOB M IO3MIMH BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO TMO3UIMI0 U KOOPAUHUPOBATH €€ C MO3ULUSIMU
napTHEPOB B COTPYAHHUYECTBE IMPU BBHIPAOOTKE OOIIETrO PEIIeHHS B COBMECTHOMU
JEATEIIbHOCTH;

BBITIOJTHATH CBOKO YacTh PabOTHI, JOCTHIaTh KayeCTBEHHOTO pe3yjbTara u
KOOPJMHUPOBATH CBOM JICUCTBUS C APYTUMHU YICHAMHU KOMaH/IbI;

OIICHUBAThKau€CTBOCBOCTOBKJIAIABOOITUUITPOAYKT.

Oe¢nadenueynugepcanbHbIMUYYeOHBIMUPESYTAMUBHBIMUOCUCHBUAMU:

CTaBUTBIIEIIN,BHIONPATHUCO3/1aBAThAJITOPUTMBIIJISIPEIICHUTY YeOHBIXMaTEMATHY
€CKHX Ipo0Jem;

MJIAHUPOBATHUOCYIECTBIATHACATEILHOCTh, HAPABICHHYIOHApEIIIEHUE3a1a4
HCCIIEIOBATENIbCKOTO XapaKTepa.

dbopmynupoBaTh M yACpPKUBATh Yy4eOHYIO 3ajJady, COCTaBJATh IUIaH U
MOCJEI0BAaTEIbHOCTD JICHCTBUI;

OCYILIECTBIISATH KOHTPOJIb IO 00pa3ily UBHOCUTH HEOOXOIUMbIE KOPPEKTHUBHI;

KOHTPOJIMPOBATH MPOIECC U pe3yJIbTaT yueOHO MaTeMaTHIECKOM
NEATEIIbHOCTH;

aJICKBaTHOOIICHUBATHIIPABUIbHOCTHHIIMOITNOOYHOCTHBBITIOTHEHUSY YCOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHMUS;

CIIMYAThCIIOCO0ICHCTBUSHETOPE3YIIbTaTC3aJaHHBIMATAIOHOMCIIEIIBIO
0OHapyKEHUsI OTKJIOHCHUH U OTIIMYMN OT dTaJOHA.

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEIICHUHN YueOHOU
3a/1auu;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObLI JOCTUTHYT TpeOyeMbIi pe3ysbTaT
NeATEeIbHOCTU, OMpPEACNATh MO3UTHUBHBIE W3MEHEHUs] M HampaBJeHUs, TpeOyroliue
nanbHeuen padoTsl;

PeryJIMpoBaThCIIOCOOBBIPAKEHUSIIMOITUH.

HPEAMETHBIEPE3YJIBTATDHI

Pe3ynbraThl ocBOeHMs yueOHOro npenmera «Marematuka (BKJtoyas anreopy,
r€OMETPHUIO0, BEPOSITHOCTh M CTATUCTUKY)», paclpelereHHble MO TojaM O0yuYeHus,
(bOopMyIUPYIOTCSITONPUHIUITY 100aBIEHUSHOBBIXPE3YIbTATOBOTIOIAKT OY,yKe
HAa3BaHHBICBIIPEABIIYIIUXTOAAXIO3ULINH, KAKIIPABUJIIO,JOCIOBHOHEIIOBTOPSIOTCS,



HO YYUTHIBAIOTCS (PE3yJbTaThl OYEPEAHOr0 TroJa M0 YMOJYAHUIO BKJIHOYAIOT
pe3yabTaThl MPEABIAYIIUX JIET).

[LIAHUPYEMBIEIPE/IMETHBIEPE3YJIbTATBIOCBOEHUAIIPUMEPHOM
PABOYEI [IPOT'PAMMBI KYPCA «MATEMATHUKA» (II0 TOJIAM
OBYUEHUS)

OcBoenune yuebHOro Kypca «MaremMatnka» B 5—6 Kiraccax OCHOBHOM IIIKOJIBI
JOJDKHO O00€CTIeUrBaTh JIOCTHIKEHUE CICAYIONMX MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB:

5 KJIACC

Yucnauevluucnenus
OpueHTUPOBATHCIBIOHATUIXHOIIEPHPOBATHHA0A30BOMYPOBHETEPMUHAMH,
CBSI3aHHBIMUCHATYPATbHBIMHUYHCIAMU,00IKHOBEHHBIMUHISCATUIHBIMH POOSIMHU.

CpaBHHUBaTBUYTIOPSAI0YNBATHHATYPATBHBICUNCIIA, CPABHUBATHBITPOCTEHIIINX
CiTy4asix OOBIKHOBEHHBIE IpOOU, JECATUUHBIC JPOOH.

COOTHOCUTBTOYKYHAKOOPIMHATHON (UM CIOBOM )TPSMONCCOOTBETCTBYIOIINM
eNYNCIIOMUN300paKaThHATYPATbHBICUNCIATOYKAMUHAKOOPAMHATHON (UM CIIOBOIA )
IIPSMOM.

BeimonHaTh  apudMeTHyecKkue JEUCTBHS C HATypallbHBIMU YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUIIINX CITydasiX.

BBITTOTHATHIIPOBEPKY, TPUKUIKYPE3YTHTATABBIUNCIICHUH.

OKpyTsATh HATypaTbHBIC YHCTIA.

Pewenuemexcmogwvix 3a0au

PemaTe TekcTOBBIE 3amauu apu(OMETHUCCKHUM CIIOCOOOM M € TTOMOIIBIO
OpTraHW30BaHHOTO KOHEYHOTO TMepedopa BCEX BO3MOXKHBIX BapUaHTOB (IpHU
HEOOXOJIUMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemarte 3amauu, cojepiKamue 3aBUCUMOCTH, CBS3BIBAIONINE BEJIWYUHBI:
CKOPOCTb,BpPEMSI,pACCTOSTHUE; 11€Ha,KOJIMYECTBO,CTOMMOCTh(ITPUHEO0OXOMMOCTHC
UCIIOJIb30BAHUEM CITPABOYHON WHMOPMAITIH).

Hcnonb30BaTh KpaTKuE 3aITUCH, CXEMbI, TAOIUIBI, 0003HAYEHUS TPU PEIICHUN
3ajad.

[To1p30BaTHCAOCHOBHBIMUE TMHUIIAMUHU3MEPEHU S [ICHBI,MACChI; PACCTOSHHUSI,
BPEMEHHU, CKOPOCTH; BBIpAXaTh OJHU €IWHUIIBI BEJIMYMHBI 4epe3 apyrue (mpu
HEOOXOJMMOCTHU € OMOPO Ha CIPABOYHYIO HH(OPMAILIHIO).

N3Bnekate uHpOpMaIMIO, MPEACTaBICHHYIO B TaOJuIle, Ha CTOJIOYATOM
JTUarpaMMe, HHTePIPETHPOBATHIIPECTaBICHHBICIaHHbIC, UICTIONIb30BaThIaHHBICTIPH
pEIICHUH 3a7a4.

Haznaonaazeomempus

[Tob30BaTHCATEOMETPUUECKUMHUTIOHSITHSMHU : TOUKA, IPSIMast,0OTPE30K, Ty,



YTOJI,MHOTOYT'OJIbHUK,OKPYKHOCTb,KPYT.

[TpuBoauTh THpHUMEpHl OOBEKTOB OKPYXKAIOIIETO MHpa, HMEIIMUX (opMy
M3yYEHHBIX T€OMETPUYECKUX (pUryp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, IPU HEOOXOJMMOCTH IO BU3YalbHOM OMOPE,
CBA3aHHYIO C yIVIAMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbBHMKAaMHU: YIoJI, BEpUIMHA,
CTOpPOHA, INarOHAJIb; ¢ OKPYKHOCTBIO: pauyC, IUaMeTp, LIEHTP.

N300paxaTh H3y4EHHbIE TIE€OMETPUYECKHE (PUTYypbl HA HEJIMHOBAHHOM H
KJIETYaTOW Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEWKH (TIOCIIE COBMECTHOTO aHAJIN3a).

HaxonuTe [IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOUIBIO
JUHEHKH, CTPOUTh OTPE3KH 3aJaHHON JIMHBI; CTPOUTH OKPYKHOCTH 3aJlaHHOIO
paauyca.

Hcrnonb30BaTh CBOMCTBA CTOPOH U YIJVIOB MPAMOYTOJIbHUKA, KBajpaTa Uil UX
MOCTPOEHUS, BBIYMCIICHUS TUIOIIAIA U IEPUMETPA.

BbruncnsaTe nepuMerp M IUIOIIAAL KBajapaTa, MNPSAMOYrOJbHHUKA, (QUryp,
COCTaBJICHHBIX W3 TMPSAMOYTOJIbHUKOB, B TOM uucie (uryp, u300pakEHHbIX Ha
KJIeT4aToln Oymare.

[Tonb30BaTbCd OCHOBHBIMM METPUYECKMMM €IWHHUIIAMH HM3MEPEHUS JJIMHBI,
IUIOIIA]U; BbIPaKaThOJHUE IUHULIBIBEIIMYMHBIYEPE3IPYTUE(TIPUHEO0X OJUMOCTHUC
OIIOPOM Ha CTIPaBOYHYI0 HH(POPMAIIUIO).

Pacno3naBaTenapasuienenune1,Ky0,ncrnojib30BaTbTEPMUHOIOI MO : BEPILIMHA,
pedpo rpaHb, UBMEPEHHUS; HAXOAUTh U3MEPEHUS NapaJljieenunena, Kyoa.

Boeruncnate 00b€M KyOa, mapajuienienuiena no 3aJaHHbIM H3MEpEeHusM (C
OTIOpOM Ha AJITOPUTM YYEOHBIX ACHCTBHIA), MOIB30BATHCA EIUHUIIAMU U3MEPECHUS
00BEMA.

PemaTte HecnoXHblE 3aJlayd Ha HU3MEPEHHE TIE€OMETPUYECKUX BEJIMYMUH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOIUMOCTH C BU3yalIbHOM ONOPOH).

6 KJIACC

Yucnaueviuucnenus

OpHeHTHPOBATHCABIOHITUAXHONIEPUPOBATHHA0A30BOMYPOBHETEPMHUHAMM,
CBA3aHHBIMHM C PA3JIMYHBIMU BHUJAMHU YHUCEN M CHOCOOAMHU MX 3aIlMCH, NEPEXOAUTH
(ecy 3TO BO3MOXKHO) OT OJHOM (DOPMBI 3aMMCH YKCIIA K JPYTOM.

CpaBHUBaATh M yHOPSAOYMBATH LI€TbIE YHCIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YUCIIA OJHOTO M PA3HBIX 3HAKOB.

BrmonuaTe apumernyeckue JeHCTBUS ¢ HATYypaJIbHBIMHU U LEIBIMU YHCIIaMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JAPOOSIMH, MOJOKUTEIBHBIMA U OTPULIATEIbHBIMU
YUCIIAMH.

BpIuucisaTh 3HaYEHUs YUCIIOBBIX BBIPAKEHUH, BBINIOIHATH IIPUKUIKY U OLICHKY
pe3yibTaTa BbIYMCICHUMN; BBINIOJHATh MPEOOpa30BaHUsl YUCIIOBBIX BBIPAKEHUM Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTHPTOYKYHAKOOPANHATHOMUIIPSAMOMCCOOTBETCTBYIOIIMMENYUCIIOM U
M300pakaTh YMCIIa TOYKAMU HA KOOPJMHATHOMN NPSIMOM, HAXOJUTh MOAYJIb YHACTA.

COOTHOCHUTHTOUYKUBIPAMOYTOJIbHONCUCTEMEKOOPAMHATCKOOPAMHATAMU



3TOUTOYKH.

OKpyTrisiTh 1eNible YHciia W JAeCSATHYHbIE JIpoOu (1o 00pasily), HaXOIUTh
IpUOTUKEHUS YU CEIL.

HucnoevieudyKeeHHbIEGHIPAICEHUA

OpHEeHTHPOBATHCABIOHITUIXUONIEPUPOBATHHA0A30BOMYPOBHETEPMUHAMM,
CBSI3aHHBIMH C 3aIIUCBIO CTETNICHU YHMCJIA, HAXOAUTH KBaApaT U KyO 4KCIIa, BBIYUCIATh
3HAYEHUS MPOCTEUIITUX YUCIIOBBIX BBIPAXKEHUHN, COIEPKAILUX CTEIICHH.

[Tonb30BaTbcs MpHU3HAKAMU JAETUMOCTU (MpU HEOOXOAMMOCTH C OMOPOM Ha
ITOPHUTM IMPABUJIIA), PACKIIAIBIBATh HATYpaIbHbIE YUCIA HA POCTHIE MHOKHUTEIIN.

llonvz068amvcamacuimabom,coCTaBISTHIPONTOPIIUMHUOTHOILICHUSI.

Hcnonp3oBath OYyKBBI [IJIs1 0003HAYEHUSI YUCEN MPU 3aMUCH MaTEMaTHYECKHX
BBIDOKCHHUM, HAXOIWTh 3HAYEHWsS OYKBEHHBIX  BBIPAKCHHH, OCYIIECTBIISA
HE0OXOJMMbIE TMOJCTAHOBKM U MpeoOpa3oBaHUs (C OMOPOM Ha aJrOpUTM y4deOHBIX
JEHCTBUM).

HaxoanTeHEen3BECTHBIIKOMIIOHEHTPABEHCTBA.

Pewenuemexcmoguix 3adau

Pemate MHOrOIIaroBble TEKCTOBBIE 3a/la4ll apUPMETHYECKUM CIIOCOOOM C
OIIOPO¥ Ha BOINPOCHBIN IIAH.

Pemats MpOCTENIINE 3a/1a4u, CBSI3aHHBIC c OTHOLIEHUEM,
MPOMOPIMOHATIBHOCTHIO BEIMYMH, MPOLUEHTAMU; pellaTh TPU OCHOBHBIE 33Jlayd Ha
JIpOOU U IPOLEHTHI.

Pewate 3amauu, copepKalmye 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYHMHBIL:
CKOPOCTB,BPEMSI,PACCTOSHUE,IIEHA, KOJINYECTBO,CTOMMOCTb; [IPOU3BOAUTEIBHOCTb,
BpeMs1,00bE€MapabOThHI, UCTIOJIBb3YsIapU(PMETHUECKUEACHCTBUS, OLICHKY, IPUKUIKY;
M0JIb30BAThCS EAMHUIIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEJIHYMH.

CocrainsaTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBUIO 33/1a4U MOCJIE COBMECTHOTO
aHaIu3a.

N3BnekaTe wuHpOpMaIUio, MPEJICTABICHHYIO B TaOiWIaXx, Ha JHHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpaMmax, HWHTEPIPETUPOBATH MPEACTaBICHHBIC
JIAHHBIE; UCIIOJIb30BaTh JAHHbBIC MTPU PEIICHUU 33/1a4.

[IpeacTaBnsaTs ©HPOPMAIUIO C TOMOIIBIO TAOIHI, TUHEHHOW M CTOIOYATOM
JMarpaMm.

Haznaonaazeomempus

[IpuBoauTh TpHUMEpPbl OOBEKTOB OKPYXAIOIIErO0 MHpa, HUMEWIHX (popmy
U3YUYCHHBIX TE€OMETPUYECKUX IIJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX (pUryp.

N300pakaTbCIOMOIIBIOUUPKYJIS,JIUHEUKHU, TPAHCTIOPTUPAHAHETMHOBAHHON
UKJIeTYaTOMOyMaren3y4eHHbICIIIOCKUEreOMeTpuYecKuepUrypblnKOHPUTyparm,
CUMMETPUYHBIC (PUTYPHI.

NmeTp mpencTaBieHHEe O TEOMETPUUYECKUX TMOHSATHUSAX: PaBEHCTBO (uryp,
CUMMETpHSI, OCb CAMMETPHUH, LICHTP CUMMETPUHU.

HaxoauTe BETUYMHBI YIJIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIJIbl 3aJaHHOW BEJMYMHBI, MOJIb30BAaThCS MPU PELUICHUU 3a1a4 IPagyCHOM MEpou
YIJIOB; PAaClO3HABATh HA YEPTEKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIM U TYIION YTJIBL.



BbruncnsaTe AMMHY JIOMAaHOM, NEpUMETP MHOTOYTOJIbHUKA, I10JIb30BaThCs
€MHULIAMU U3MEPEHUSI JIMHBI, BbIpaXaTh OJHU €IMHULbI U3MEPEHUS JJIMHBI Yepes3
apyTue.

Haxoauts, ucmnonb3ys 4epTERHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY JBYMS
TOYKaMH, OT TOUKH JI0 MIPSMOM, JJIMHY ITyTH HAa KBaJAPATHON CETKE.

Bbruncnsate  minomanas  QUryp, COCTaBICHHBIX W3  MPSAMOYTOJIbHUKOB,
HCIOJIb30BaThPa30MEeHUEHAIIPSIMOYTOIbHUKH, HApABHBICPUTYPBI,TIOCTPAUBAHUEIO
NpsIMOYTOJIbHUKA; TIOJb30BAaThCS OCHOBHBIMHU EIMHHUIIAMH W3MEPEHUsS IUIOIIA]IH;
BbIpaXaTbOJHUEANHULBIN3MEPEHUAIIIONIAINYEPE3APYTUue(TIPUHEO0XOJUMOCTHUC
OIIOPOM Ha CIIPaBOYHYIO HH(POPMALIUIO).

Pacno3sHaBaTh Ha MOJENSIX M H300paKEHUSAX MUPAMUITY, KOHYC, LMJIMHAP,
UCIO0JIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TPpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o06paxaTbHaKIETYATONOYMarenpsMoyrojbHbIHapaIeIeuIIe .

Bbruncnsate 00bEM NMPSAMOYTOJIBHOTO Mapajielenunena, Kyoa, moiab30BaThCs
OCHOBHBIMH €IMHUIIAMHU HU3MEpEHUsi 00bEMa; BBIpaKaTh OAHHU €IUHUIIBI U3MEPCHHUS
00bEMa depe3 Apyrue (C onopoit Ha CpaBOYHYIO HHPOPMAITHIO).

PemaTe HecnoXHbIE 3aJaul Ha HAXOXJICHHE T€OMETPUYECKUX BEJIMYMH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOIUMOCTH C BU3YyaIbHOU ONOPOH).

IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEN
HNPOI'PAMMDBI KYPCA «AJITEBPA» (ITIO 'OAAM OBYYEHUAA)

OcBoenne ydeOHOro kKypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUsI JOJDKHO OO€CIEeUMBaTh JOCTHXKCHUE CIEIYIOMUX —TMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KJIIACC

Yucna u ¢viuucnenus

BbInonHATh, coyeTass yCTHbIE M NHUCbMEHHbIE NPHUEMBI, apU(METHUUECKHE
JEUCTBUA C PallMOHAILHBIMU YU CIIAMH.

HaxonuTh 3HAY€HHsS 4YHUCIOBBIX BBIPAXKEHUH; NPUMEHATH pazHOOOpa3HbIE
CoCcOObl M TMPUEMBI BBIYMCICHUSA 3HAYEHUN JPOOHBIX BBIPAKEHUH, COAEpMKAIIMX
OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH.

[lepexoguTh OT onHOM (OPMBI 3aMHUCH YUCEN K JAPYrod (mpeoOpa3oBBIBATH
JECSATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATHUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECITHYHYIO ApoOb). CpaBHUBATH U
YIOPAI0OYMBATh PALIMOHAJIBHBIE YHCTIA.

OKpyIJISITh YHCIIa.

BbINONHATS TPUKUIKY U OLUEHKY pe3yibTaTa BbIYMCIECHUN, OLEHKY 3HA4YE€HUN
YHUCJIOBBIX BBIPAXKEHUH.

BbINONHATE JEHCTBUS CO CTEMEHSAMHM C HATypaJbHbIMU TOKa3zaTensiMu (C
OTIOPOM Ha CTIPaBOYHYI0 HH(POPMAIIHUIO).

[IpuMeHSATh MPU3HAKH IETMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAIbHBIX



YUCEeN.

Pemlate mpocreiirie NPakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBSI3aHHBIE C
OTHOLIEHUEM  BEJIWYMH,  MPONOPLUHOHAIBHOCTBIO  BEJIIMYMH,  IPOLEHTAMU;
MHTEPIPETUPOBATh PE3YIbTATHI PEHICHUS 3a/1a4 ¢ YUYETOM OTPAHUYEHHM, CBS3aHHBIX
CO CBOMCTBAMH pacCMaTpPUBAEMbIX OOBHEKTOB.

Anzebpauueckue viparicenus

OpueHTHpOoBaTbCd B TOHATHUAX M ONEPUPOBaTH Ha ©0a30BOM YpPOBHE
anreOpanyecKor TEPMUHOJIOTHEH U CUMBOJIMKOM.

HaxomuTh 3HaueHHs OYKBEHHBIX BBIPQXEHUN TIpU 3aJlaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoInonHsTh mpeoOpa3oBaHus 1IEI0r0 BhIPAXKEHUSI B MHOTOWICH MTPUBE/ICHUEM
MOJIOOHBIX CIaraeMbIX, paCKpPhITHEM CKOOOK.

BBITIONHATE yMHOXXKEHHE OJHOWIEHA HAa MHOIOYIEH W MHOrOWIEeHa Ha
MHOT'OWIEH, IPUMEHATh (POPMYJIbI KBaApaTa CyMMbl U KBaJpaTa pa3HOCTHU (C OMOpo
Ha CMPaBOYHYIO HHGOPMAIIHUIO).

OcCylIecTBIIATh Pa3J0KEHUE MHOTOWIEHOB HAa MHOXHUTEIA C [OMOIIBIO
BBIHECEHUS 332 CKOOKHM OOILEro MHOKHTENS, TPYINIUPOBKH CIIAra€MbIX, PUMEHEHHS
dbopMyJ1 COKpAIIEHHOTO YMHOXKEHUS (C OMOPOM Ha CIIPaBOYHYIO0 HHGOPMAIIHUIO).

[IpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpaJbHBIMU IOKA3aTEIsIMH IS
npeoOpazoBaHus BEIpAXKEHUI (C OMOPOH HA CIIPaBOYHYIO HHPOPMAIIHIO).

Ypasnenua unepasencmea

Pemate sMHEHHBIE YpaBHEHUS C OJHOM IEPEMEHHOM, IPUMEHSs IIpaBuia
nepexoja OT UICXOAHOTO YPAaBHEHHSI K paBHOCUIIbHOMY emy. [IpoBepsTh, sBisercs iu
YHUCJIO0 KOPHEM YPABHEHHS.

WNmeTh npeacTaBieHne 0 rpaguuecKux METoax Mpu pPelieHud JTUHEHHBIX
YPaBHEHHM U UX CHUCTEM.

[lonOupare mnpuMepsl Map YKCEN, SBISIOUMXCS PEIICHUEM JIMHEHHOIro
YpaBHEHUS C ABYMS MMEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM MJIOCKOCTH rpadvK JIMHEWHOTO YPAaBHEHUS C IBYMsI
NePEeMEHHBIMH; TIOIB3YSACh TPAPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemats cucteMbl ABYyX JIMHEMHBIX YPAaBHEHH C IByMSI IEPEMEHHBIMU, B TOM
gucie rpadudecku (C Ormopoi Ha aNrOpUTM YIEOHBIX IEHCTBH).

CocraBniaTh (MOciie COBMECTHOTO aHalW3a) M pellaTh JUHEWHOE ypaBHEHUE
WM CUCTEMY JIMHEWHBIX YpPaBHEHUW IO YCIIOBHIO 3a/1aud, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Ja4M ITOJTYUYEHHBIN pe3ybTarT.

Koopounamot u cpagpuxu. @ynkyuu

N3o0pakaTh Ha KOOPAMHATHOM MPSAMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KHU, UHTEPBAJbI; 3allMChIBATh YHCIIOBBIE MPOMEXKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 3aJlaHHBIM KOOpIWHATaM;
CTpouTh rpaduku TuHEeHbIX GyHKIUA. CTpouTh rpaduk pyHkuuu y =kx +b.

OnuceiBaTh C MOMOIIBIO (PYHKIMI N3BECTHBIE 3aBUCUMOCTU MEXITY



BEJIMUYMHAMH (110 aJTOPUTMY Y4YEOHBIX JIEUCTBHUI): CKOPOCTb, BpPEMsl, PACCTOSHHUE;
IIeHa, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.
Haxoaute 3HaueHue yHKIUHU 110 3HAUYCHHIO €€ apryMeHTa.
[Tonumats rpaduueckuil crocod MpeICTaBICHUS W aHajdu3a HHGPOpPMAIUU;
W3BJICKATh U MHTEPIIPETUPOBATH HH(DOPMAITHIO U3 TPAPUKOB PEATbHBIX MPOIECCOB U
3aBHCHUMOCTEH.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HayalbHBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
9qUCeN JJIS CPaBHEHUS, OKPYTJICHUS M BBIYUCIICHHH, W300pakaTh JCHCTBUTEIHHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpuMeHsATh MOHATHE apU(PMETHYECKOrO0 KBAJAPATHOTO KOPHSA, HAXOJUTh
KBaJI[paTHbIE KOPHHU, HCIOIb3YySd MPU HEOOXOJAMMOCTH KAaJIbKYJISITOP; BBIMOJIHATH
npocTelime npeoOpa3oBaHUsl BBIPAXKEHUHM, COJEpKAIIMX KBaJApPAaTHBIE KOPHH,
HCIIOJIB3YsI CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MAaJIbIX YHUCEN C MOMOIIBIO JIECITHUYHBIX
npoOeii u creneHelt uucna 10.

Anzebpauueckue sviparcenus

[IpumeHATP TOHATHE CTENEHM C LEeJbIM  II0Ka3aTelieM, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUM, COJEpXKAIIUX CTENEHH C IIeJIbIM MoKa3areiaeM (C
UCIIOJIb30BAaHUEM CITPABOYHON MHMOPMAITIH).

BBITIONHATE HECTIOKHBIE TOXKJIECTBEHHBIE MPEe0Opa3OBaHMs PaAIlMOHAIBHBIX
BBIPOKEHUN HAa OCHOBE TMpaBWJ JIEHCTBHUI HAJ] MHOTOYJIEHAMHU M alreOpandecKUMH
TPOOSIMH.

PackiianpiBaTh KBaApATHBIN TPEXUIECHHAMHOKUTEIH.

[IpuMeHsaTh MpeoOpa3oBaHusl BRIPAKECHUM ISl pElICHUs Pa3IMYHbIX 3a]lad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATLHOW MPAKTUKH.

Ypasnenua u nepasencmea

Pewiath nuHelHbIe, KBaJpaTHbIE YpaBHEHUS (C MCIOJIb30BAHUEM CIPABOYHOMU
uH(bOpMAaIIMK) U palOHANbHBIE YpaBHEHHS, CBOJSIIMECS K HHUM, CHUCTEMBI JIBYX
YPaBHEHUM C IBYMsI IEPEMEHHBIMU.

IIpoBoauTh mpocTelMe UCCIEI0BaHUs YPaBHEHUW UM CUCTEM ypPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM IpaQUUEeCKUX MpeICcTaBlIeHu (yCTaHABIUBATh, UMEET JIU
ypaBHEHUE WM CHCTeMa YPAaBHEHMH pElICHUs, €CIM MUMEET, TO CKOJbKO, U Tp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUMH.

[lepexoauTh OT cCJOBeCHOM (QOPMYITUPOBKM 3ajaud K €€ airedpandeckoin
MOZENM C TOMOIIBI COCTAaBJIEHHS YPAaBHEHUS WM CUCTEMbl ypaBHEHHI,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3yNbTarT.

[IpruMEHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB U1 CPABHEHMS, OLICHKH; PEIIATh
JTUHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U WX CUCTEMBI; J1aBaTh rpaduueCcKyIo
WJUTFOCTPALMIO MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu



OnepupoBarh Ha 0a30BOM YpOBHE (DYHKIIMOHAJIbHBIE TMOHSATUS M S3BIK
(TepMUHBI, CUMBOJHMYECKHE OOO3HAUEHHUA); OINpPEACNATh 3HAYeHUE (YHKIHMH TI0
3HAYEHUIO apTYMEHTa; ONPEACIIATh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpouts rpaduKy 3IeMEHTapHBIX (yHKIUH BUa , Y=X2y=X3,y=+x, y=

k; onuceIBaTh CBOMCTBA YMCIOBOM (yHKIMH 10 €€ rpaduKy (pu HEOOXOAMMOCTH C
X

HaIpaBJISIIOIIEH TOMOIIIBIO).

9 KJIACC

Yucna u eéviuucnenun

CpaBHHBATh U YIIOPSIIOYMBATH PALIUOHAIBHBIE U UPPALlMOHAIBHBIC YHUCIIA.

BrimonHaTe apupMeTnueckue IeHCTBUS C pallMOHAIbHBIMU YMCIAMU, COUYeTas
YCTHBIE W THUCBMEHHBIE MNPUEMBI, BBINOIHATH BBIYUCIEHUS C HPpPALUOHAIBHBIMU
YHUCIIAMHU.

HaxonuTth 3HaYeHUs CTENEHEN C LEeNbIMUA MOKAa3aTeNsIMU U KOPHEH; BEIYMCIIATD
3HAYEHHUS YUCIOBBIX BBIPAKEHUU.

OKpyrisiTh  ACHUCTBUTENbHBIE YHCIA, BBINOJHATh MPUKUIKY pPE3yJibTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

Ypasnenus u nepasencmea

PemaTe nuHelHbIE U KBaJpaTHbIC YPaBHEHUS, YPABHEHUS, CBOAAILMUECA K HUM,
MpocTenIne ApOOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemare mpocredimme CUCTEMBI [JBYX JIMHEWHBIX YPAaBHEHUW C JIBYMS
MEPEMEHHBIMHU U CUCTEMBI IByX YPaBHEHUH, B KOTOPHIX OJJHO YPAaBHEHUE HE SBIIACTCS
JMHENHBIM (110 BU3YaJIbHOU OIOpeE).

Pemate mnpocreliline TEKCTOBbIE 3a7aud ajareOpandeckuM CrocoOoM C
MIOMOIIIbIO COCTAaBJICHUS YPAaBHEHMSI WJIM CHCTEMbl JIBYX YPaBHEHUWA C JBYMs
NEPEMEHHBIMM.

[IpoBoauTE MpOCTENIINE UCCIECAOBAHUSA YPABHEHUW M CHCTEM YPABHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IpapuuecKux NpeacTaBieHui (yCTaHaBIUBaTh, UMEET JIU
YPaBHEHHUE WIHM CUCTEMA YPABHEHUM PEILICHHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemars nuHelHbIE HEpaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA; H300paxaThb
pelIeHME HEPAaBEHCTB HA YMCIIOBOM IPSMOM, 3aIUCBHIBATh PELICHUE C ITOMOIIBIO
CUMBOJIOB.

PemaTp cucteMbl IMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOIIINE
KBaJIpaTHOE HEPABEHCTBO; U300pakaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YHMCIIOBOM
PsIMOM, 3aITMCBIBATh PELIEHUE C TOMOUIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEILICHUN Pa3IUYHbIX 3a7au.

Dynkyuu

PacnioznaBaTth (QyHKIMM H3y4yeHHBIX BHJIOB. Iloka3piBaTh CXeMaTUYECKU
PacIoIOKEHUCHAKOOP AMHATHOUTUIOCKOCTUT padKOBPYHKIUHBUIA: Y =KX, y=KX

+b,,y=ax2+bx+c,y=x3,y= \/’x,y=’< — B 3aBHCHMOCTHU OT 3HAYCHUM
X



K03 (UIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIUH.

CrtpouTs 1 n300pakaTh CXeMaTUYECKU TpadUKU KBAAPATHUHBIX (QYHKITHH,

OTKCHIBaTh CBOMCTBA KBAIPATUUHBIX (DYHKIUI MO X rpadukam.

Pacno3HaBaTh KBajpaTHUHYIO (PyHKLHIO O (QopMmyJie, IPUBOIUTh IPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHOM )KU3HU, (PU3UKU, TEOMETPUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3HaBaTh apu(pMeTHUECKYI0 U T€OMETPUUECKYIO ITPOTPECCUN MPU Pa3HBIX
croco0ax 3aaHusl.

BbINONHATE  BBIYMCIEHUS C  UCHOJb30BaHMEM (GopMya N-TO  4ieHa
apu(PMEeTUYECKON MW TEeOMETPUYECKOM MpPOrpeccuii, CyMMbl MEpPBBIX N YJIEHOB (C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAITHIO).

PemaTte 3amaum, CBSI3aHHBIE C YHUCJIOBBIMU MOCIIEIOBATEIbHOCTSIMH, B TOM
YyuCle 3aJa4d U3 peajbHOM >KU3HU (C MCIOJIb30BAHUEM KaJbKYJIATOpa, HU(PPOBBIX
TEXHOJIOTHH).

HJIAHUPYEMBIE ITPEAMETHBIE PE3YJIBbTATBI OCBOEHUA
PABOYEN MIPOI'PAMMBI KYPCA «'EOMETPUSI» (IIO T'OJJAM
OBYYEHMUA)

OcBoenune ydeOHOTO Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUsI JOJDKHO OO€CNeUMBaTh JOCTHXKCHUE CIEIYIOIUX MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

7 KIIACC

Pacrio3naBaTh n3yueHHBIE T€OMETPUUECKUE (DUTYPBI, OTIPEEIATh UX B3aUMHOE
pacrnoioKeHue, M300paXkaTh TeOMETpUUYeCKHe (GUTYPHI; BBIMOIHATH YEPTEXKH IO
yCHOBUIO 3ajiaud. V3MepsATh JIMHEHHBIE W YIJIOBbIE BEIWYMHBI. Pemarh 3agayu Ha
BBIUNCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jenarb rpyOyr0 OLEHKY JIMHEMHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOM >KU3HU, DPa3MEpPOB NPHUPOAHBIX OOBEKTOB. PaszmuuaTh pa3Mepbl 3THX
0OBEKTOB IO MOPSAJIKY BEJIMYUHBI.

CtpouTh uepTeXM K TEOMETPUYECKUM 3aJadyaM (C  UCIOJIb30BaHUEM
CMBICJIOBOH OTOPBI: HABOISIIUE BOTPOCHI U/WIIM aJTOPUTMa YUEOHBIX TCUCTBHIN).

[Tonp30BaThCs TNpPU3HAKAMH  PABEHCTBA TPEYTrOJIbHUKOB, HCMOJb30BATh
MPU3HAKU ¥ CBOMCTBA paBHOOCPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUN 3a]1a4.

[IpoBoauThe  [OKA3aTENbCTBA  HECIOXKHBIX  TE€OMETPUUYECKHX  TEOPEM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA NMPSAMOYTOJIbHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MeAMaHbl, TPOBEAEHHON K TMIIOTEHY3€ MPSMOYTOJBHOTO TPEYTOJIbHUKA,
B PpEHICHUUT€OMETPUUYECKMX3aau(CUCTIOIb30BAHUEM3PUTEIbHOMHATIISIIHOCTU N/ UITU
BepOaIbLHON OMOPHI).

Onpenenste NapayiebHOCTh NPAMbBIX C IIOMOIIbIO YIJIOB, KOTOPBIE 00pa3yeTc
HUMHU cekymas. OnpeAensTe NapalieIbHOCTh MPSMBIX C IMOMOIIBIO pPaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSIMOM O TOYEK APYTOU MPSAMOU.



PemaTe 3amaun Ha Ki1eTdaToit Oymare.

[TpoBOAWMTH BBIYUCIICHUS W HAXOIUTh YMCIOBbIC W OyKBEHHBIC 3HAUCHHS YTJIOB
B I€OMETPUYECKHX 3aJladyaX C KCII0Jh30BAaHHEM CYMMBI YIJIOB TPEYTOJbHUKOB H
MHOTOYTOJIbHUKOB, CBOWMCTB VyIJIOB, OOpa30BaHHBIX TIPH IEPECEUCHUH JIBYX
napajuleIbHBIX MPSAMBIX CEKyIe. Pemate mpakThdeckue 3aladil Ha HaXOXKICHHE
yTJIOB.

ViMeTs mpeicTaBIeHNE O MOHITHE TEOMETPHUIECKOTO MECTa TOYEK.

dopMyIUpOBaTH OMpPEACNCHUS OKPY)KHOCTH W Kpyra, XOpAbl W JHaMeTpa
OKPY’KHOCTH, TOJIb30BAThCS MX CBOHCTBAMH. YMETh MPUMEHSTH 3TU CBOWCTBA IMPH
pEIIeHUH 3ajad.

OpHEeHTHUPOBATHCS B MOHATHIX: ONMUCAHHAS OKOJIO TPEYTOJbHUKA OKPY>KHOCTD,
IICHTP OMHMCAHHOHN OKpYyXHOCTH. OnepupoBaTh Ha 0a30BOM ypoBHE (aKTaMHU O TOM,
9YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO
CepeIMHHBIC TIEPIICHIUKYJISIPhI K CTOPOHAM TPEYTOJbHUKA IEPECEKArTCS B OJIHOM
TOYKE.

OpHeHTUPOBAaThLCA B IMOHATHSAX M OIEpUPOBATh Ha 0a30BOM YpOBHE:
KacarejgbHas K OKpPY)KHOCTH, TeopeMa O IMepPHCHIUKYIIPHOCTH KacaTelIbHOW W
paanyca, MPOBEIEHHOTO K TOYKE KacaHHsI.

ViMeTh TIpelncTaBICHHE O TIPOCTCHUIUX TEOMETPUUYCCKUX HEPABEHCTB, HX
IPAKTHYECKOM CMBICIIC.

[TpoBOAMTE OCHOBHBIE TE€OMETPHUECKHUE TOCTPOCHUS C MOMOIIBIO IUPKYIS U
JIMHEVKH.

8 KJIACC

Pacrio3HaBaTh  OCHOBHBIE BHJIBI  YETBIPEXYTOJIBHMKOB, WX  JJEMEHTHI,
[I0JI30BATHCS UX CBOWCTBAMU NPH PELIEHUH F'€OMETPUYECKUX 3a/1au.

OpHeHTUPOBATHCSI B NMOHATHM — TOYKH INEPECEUECHHs] MEIUAH TPEyrOJbHUKA
(meHTpa Macc) B pelIeHUH 3aad.

BnaneTs noHsiTHEM CpeHEN JTMHUU TPEYTOJIbHUKA U TPaNeluu, MPUMEHSTh UX
CBOKCTBA IIPU PEUIEHNH MPOCTEUIINX T€OMETPUYECKUX 3a1a4. FIMeTh IpecTaBiieHHuE
o teopeme daseca u TeopeMe O MPONOPUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJIA
pelIeHs MPAKTUYECKUX 3a7a4 (C OMOPOi Ha 3pUTEIbHYIO HATJIAIHOCTH).

[IpumeHsATh mpu3HAKU MNOA00MSI TPEYroJbHUKOB B PEUICHUU HECIOKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaTbess Teopemoit Iludaropa npns pemieHuss TEOMETPUYECKUX U
MIPaKTUYECKUX 3a]a4.

Brnagete DNOHATHMSIMEM CHHYyCa, KOCMHyca M TaHI€HCAa OCTpPOro yrJia
MIPSAMOYTOJIBHOTO TpeyrojpHUKa. [10b30BaThCA 3THUMHM MOHATUSMHU JUIS PELICHUS
MPaKTUUECKHX 3aj1a4 (py HEOOXOJUMOCTH C OMOPOI Ha aIrOPUTM IPABUIIA).

Beruucnsate  (pasnuyHbiME - criocobamu)  (C OMOpol Ha  CHPaBOYHYIO
uH(POpPMaLIMIO) IUJIOWAAb TPEYroJbHUKAa M IUIOMIAJd MHOTOYTOJBHBIX (DUTYD
(moNB3yACh, A€ HEOOXOUMO, KaIbKYISITOPOM). [IpuMEHATh MoTyYeHHbIE YMEHHUS B
NPAKTUYECKUX 33/1a4ax.

Brmagers MOHATUSAMHM BIMCAaHHOTO W LEHTPAJIBHOIO YIVIA, MCIOJB30BATh



TEOPEMbI O BIIMCAHHBIX YIVIAX, YIVIAX MEXAY XOpAaMH (CEKyLIMMH) U yIJe MEXIY
KacaTeJIbHOM Y XOPZAOM NPU PELICHUH NPOCTEUIINX FEOMETPUUECKHX 3a/1a4.

Brnaners MOHSATHEM OIMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHUKA MTPH PEIICHUH MPOCTEHUIIHX 3a/1a4.

[IpyuMeHsTh TMONy4eHHbIE 3HAHHWS Ha MPAKTUKE — CTPOUTHh MaTeMaTHUECKHE
MOJIETH [Tl 3a/1a4 peasIbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOLINE BHIYMCICHUS C
NpPUMEHEHHEM TMOA00Ms W TPUTOHOMETpUHU (TMOJB3YysSCh, TAE HEOOXOIMMO,
KAJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAXOIUTh C HX
MIOMOILBIO  PAa3JUYHbIE BJEMEHThl NPSIMOYTOJBHOIO TPEYTroJbHUKA («pelIeHne
OPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaXxonuTh (¢ MOMOIIBI0 KalIbKyJIATOpa) JUIMHBI U
YTJIbl AJ1s HE TaOJMYHBIX 3HAaYCHU.

[Tonb30Batbess opMysiaMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM JUISI HAxOXKJIEHUS COOTHOLICHWM MEXIYy TPUTOHOMETPUYECKUMU
BEJIMUYMHAMU (C OMOPOH Ha CIPABOYHYIO HH(POPMALIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB I HAaXOXKICHUS PA3JIMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJbHUKOB»), MPUMEHATh WX MpU
pPELIEHUH NPOCTEHIINX FEOMETPUYECKHX 3a]1a4.

Bnanete noHATHSAMU IpeoOpa3oBaHus MOJA00MUS, COOTBETCTBEHHBIX 3JIEMEHTOB
1o00HBIX (uryp. [lonb3zoBaThcsa cBOWCTBAMM MOJ00MS MPOU3BOJBHBIX (PUTYp, YMETh
BBIUMCIIATH JJIMHBI U HAXOAUTh YIJIbl y MOAOOHBIX (GUryp (IO aJrOPUTMYy Y4eOHBIX
nevctBuii). IlpumeHsTh cBOMCTBa MOAOOMS B MPAKTHUECKUX 3aJadax. YMETb
MPUBOAMUTH MPUMEPHI MOJOOHBIX (PUTYpP B OKPYKAIOLIEM MUPE.

[Tonb30BaTbest TeopeMamu (IO BU3YaJbHOW OMOpPE) O MPOU3BENECHUN OTPE3KOB
XOpA, O IPOU3BEIAEHUHU OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonbp3oBaThCA BEKTOpaMH, MOHUMATh HMX TEOMETPUUECKUN U (U3MUECKHI
CMBICI, NPHUMEHATh HUX B PpEUICHMH TE€OMETPUYECKUX U (PU3NYECKUX 3aj]ad.
[IpuMeHSATh CKAJISIPHOE NPOU3BEACHUE BEKTOPOB JIJIs1 HAXO0XKJACHUS JUIMH U YIJIOB.

[Tonb30BaTBCA METOJOM KOOPJIMHAT HA TUIOCKOCTH, IPUMEHSATDH €r0 B PEIIEHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Brnanets MOHATHUSMHM MNPaBUIBHOTO MHOTOYTOJIBHHMKA, UIMHBI OKPY>KHOCTH,
JUTMHBITYTUOKPY>KHOCTUUPAAMAHHOUMEPBIYT1a, YMETbBBIYUCIATHIUIOMAABKPYTa |
ero yactedl (c omopoil Ha crnpaBouyHyro HH(popmaiuio). [IpumMeHsThs nonydYeHHbIE
YMEHUS B MPAKTUYECKUX 3a/1ayax.

Haxonute ocu (MAM LEHTPHI) CUMMETPUM (QUTYP, HNPUMEHATH ABUKECHUS
IUIOCKOCTHU B MPOCTEUIINX CIIydasiX.

[IpuMeHsATh MONy4YEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIIN IS 3a/1a4 PEeabHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
NpPUMEHEHHEM ToJN00Us W TPUTOHOMETpUYeCKuX (yHKUUN (MOJB3YsCh, TI€
HE0OXO0AMMO, KAJIbKYJISITOPOM).

IJIAHUPYEMBIE ITIPEIMETHBIE PE3YJBTATHI OCBOEHUSI PABOYEN



IMPOI'PAMMBI KYPCA «BEPOATHOCTDb U CTATUCTHUKA» (IIO TOAAM
OBYYEHMUA)

[TpenMeTHbIE pe3ybTaThl OCBOCHUS Kypca «BeposTHOCTB U cTatuctuka» B 7—9
KJIACCaX XapaKTEPU3YIOTCs CIECAYIOINMHU YMEHUAMM.

7 KIIACC

Yurare wuHOpMaIMiO, TPEACTABICHHYIO B Ta0nWIax, Ha aUarpammax;
NPEJCTaBIATh JaHHbIE B BHUAE TaONMI], CTPOUTH JAUArPAMMBbI (CTOJOMKOBBIC
(cTosiOuaThie) U KPYroBbI€) M0 MAaCCUBaM 3HAYEHUI (C UCIOIB30BAaHUEM 3PUTEIIBHOM
HaTJISITHOCTHU W/WJIHM BepOaIbHOM OMOPHI).

OnucelBaTh W MHTEPOPETUPOBATH  pPEAIbHBIC  YKCIOBBIE  JAaHHBIE,
Ipe/icTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpaukax.

OpueHTHPOBATHCS B MOHATUSIX U OTIEPUPOBATH MU Ha 6a30BOM YPOBHE:
cpenHee apupMeTHIecKoe, MeruaHa, HanOobIllee U HAMMEHbIIIEE 3HAaUCHHS, pa3Max.

Nmers mnpencraBineHue O CIlydalHOM W3MEHUYMBOCTM Ha IPUMEpPax IEH,

(bU3UYECKUX BEJIMYHMH, aHTPOIIOMETPUUECKUX TAHHBIX; UMETh IIPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KJIACC

N3BnekaTth W mpeoOpa3oBbIBaTh HHQPOPMAIUIO, TPEACTABICHHYIO B BHJC
Ta0aul, auarpamMm, rpauKoB; MPEICTABIATh JaHHbIE B BHUAC TaOJUIl, AUArpaMm,
rpaduKoB.

OnuceIBaTh MOCIE COBMECTHOTO aHAIM3a JAHHBIE C IOMOIIBI CTATUCTUYECKUX
MoKa3aTeNel: CpelHUX 3HAa4YeHWd M Mep pacceuBaHus (pa3max, IUCIEpcusl U
CTaHJaPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHCIIE 110
pe3yJbTataM HU3MEpeHU ¢ HaAOMIoAeHUN (C  HCIOJIb30BAaHHEM  3PUTEIIHBHOM
HaTJISAHOCTH W/WUJIU BepOaIbHON OTIOPHI).

HaxonuTh BEpOSITHOCTH CIIy4ailHBIX COOBITHI B OMbBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTapHBIX COOBITUH, B TOM 4YHCI€ B ONBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH (C WCIIOJIb30BAaHUEM 3PUTEIIHON HArJISIIHOCTH W/HWIIN
BepOaIbHOM OIOPHI).

NmeTs mnpencraBieHue o TpapuUecKUX MOACISIX: JEpPEeBO  CIy4yalHOIo
AKCIIEPUMEHTA, THarpamMMbl Djepa, YucaoBas mpsmMasi.

OnepupoBaTh MOHATUSMH Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJAMHOXKECTBO;
BBITIOJTHATD OTEPAIMK HaJl MHOKECTBaMH: 00bEMHEHNE, TIEpeceUeHHUE, TOMOJIHCHUE;
NEepPEYUCHIATh  DJIEMEHThl  MHOXECTB, IPUMEHSTh CBOMCTBAa MHOXECTB (C
UCIIOJIb30BaHUEM BU3YaJbHON OTIOPHI).

Nmets mpencraBieHne o rpadudecKoM MPeACTaBICHHUE MHOXKECTB U CBS3CH
MEK]ly HUMHU JJIsl OMMCAHUS IPOLIECCOB U ABJICHUM, B TOM YKCJIEC IPU PEIICHUH 3a/1a4
U3 JIPYyTUX YY4EOHBIX MPEIMETOB U KYPCOB.



9 KJIACC

N3Bnekats 1 mpeoOpa3oBbIBaTh HHPOPMAIINIO, ITPEACTABICHHYIO B Pa3JIMUHbIX
UCTOYHMKAX B BUJE TaOJMIl, TUarpamm, rpadukoB; MPEACTABIATh JAHHBIC B BUJC
Ta0JIuIl, AUarpamMm, rpauKoB.

Pemarps mpocreiimme 3amaun OpraHM30BaHHBIM TEepeOOpOM BapUAHTOB, a
TaKXe C UCIMOIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

WNmetp mpencraBiieHHe 00 ONHCATENBHBIX XAPAaKTEPUCTHUKAaX JJII MacCHUBOB
YHUCJIOBBIX JIAHHBIX, B TOM YHUCJIE CPEIHUE 3HAUYCHUSI U MEPHI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHUM M YACTOTHI COOBITHSI, B TOM YHUCIIE TMOJb3YSCh
pe3yibTaTaMu MPOBEAEHHBIX U3MEPCHUA U HAOMIOACHUH (C OTIOPOM Ha CIPABOYHYIO
uHdOpMaIIHIo).

HaxonuTh BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YyUYEHHBIX OMbBITAX, B TOM
YHUCJIE B OMNbBITaX C PaBHOBO3MOXKHBIMU AJIEMEHTApPHBIMU COOBITUSMH, B CEpPHUIX
UCIIBITAHUM JI0 IEPBOTO yCIIEXa, B CEPUAX UCIbITaHUN bepHyIuu.

NMeTer mpeAcTaBICHUWE O CIy4YalHOW BEJIMYMHE M O paclpeleieHUn
BEPOSTHOCTEN.

NMetp mnpencraBieHne O 3aKOHE OOJBIIMX YHCENT KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIy4allHOW M3MEHUYMBOCTU M O POJM 3aKOHA OOJBIIMX YHCENl B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE
TemaTuyeckoe IUTAHUPOBAHHWE U KOJUYECTBE YacOB, OTBOJMMBIX Ha OCBOCHUE KaXKIOM TeMmbl y4eOHOro mpeaMmera
«MaremaTnka» aganTHPOBAHHOW OCHOBHOM 00pa3oBaTelbHOW MPOrpaMMbl  OCHOBHOTO OOIIEro 0Opa3oBaHUs
oOy4Jaronmxcst ¢ 3aJeP>KKOM MCUXUYECKOTO Pa3BUTHSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasliesioM padouei
IporpaMMebl yueOHOTro npeaMmera «MaremaTuka» 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus.

5 KIACC MATEMATUKA
KoauuyecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM JuiekTpOoHHbBIE (HU(POBDbIE)
Ne i/m Kourpoububie = IIpakTuyeckue
NporpaMmsl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 Harypanbnsle uncia. JlencTeus ¢ 43 5 0 Bu6muoreka [IOK
HATYpaTbHBIMU YHCIAMH https://m.edsoo.ru/7f4131cehttps://resh.edu.ru/subject/
5 Harnsguas reomerpus. JIunun Ha 12 0 2 Bu6muorexa IJOK
JTOCKOCTH https://m.edsoo.ru/7f4131cehttps://resh.edu.ru/subject/
bubnuoreka [JOK
3 OOBIKHOBEHHBIC HpO6H 48 2 0 https://m.edsoo.ru/7f4131cehttps://resh.edu.ru/subject/
4 Harnsguas reomerpust. 10 0 1 Bubnuorexa LIOK
MHoroyFOJILHHKH https://m.edsoo.ru/7f4131cehttps://resh.edu.ru/subject/
bubnuoreka [JOK
5 ﬂeCHTHqHHe I[p061/1 38 1 0 https://m.edsoo.ru/7f4131cehttps://resh.edu.ru/subject/
6 Harnmsannas reomerpus. Tena u 9 0 1 Bu6muorexa [JOK
(I)I/Irypbl B IIPOCTPAHCTBE https://m.edsoo.ru/7f4131cehttps://resh.edu.ru/subject/
Bubnuoreka [IOK
7 HOBTOpeHHe 1 0606meHHe 10 1 0 https://m.edsoo.ru/7f4131cehttps://resh.edu.ru/subject/
OBIIEE KOJIMYECTBO YACOB I10 170 6 4
[TPOTPAMME
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6 KIACC MATEMATHKA

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne i/m Koutpoubnble | IIpakTuyeckue
NpOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 HaTypaJIBHBIG qucia 30 1 0 ]r?tpt[s;l:jll(;rfzzzl)i(.)rﬁﬂMlMBGhttps://resh.edu.ru/subiectj
5 Harnsannas reomerpus. [psimbie Ha 7 0 0 Bu6motexa [JOK
IOCKOCTH https://m.edsoo.ru/7f414736https://resh.edu.ru/subject/
3 HPO6H 32 2 1 Egsgj;%rzzzggﬁﬂmmnﬁhttps://resh.edu.ru/subiect/
4 Harnsuas TCOMETPHA. CI/IMMeTpI/ISI 6 0 1 Egsgj;%rzzzgaorﬁﬂmmnﬁhttDS'//resh edu.ru/subject/
5 BI)Ipa)KeHI/ISI ¢ 6yKBaMH 6 0 0 Egsgj;%rzzzggﬁﬂmmnﬁhttps://resh.edu.ru/subiect/
6 Harnsannas reomerpusi. @urypsl Ha 14 1 1 Bu6miorexa IIOK
IOCKOCTH https://m.edsoo.ru/7f414736https://resh.edu.ru/subject/
7 IlonoxurennHbIle U OTpHULATCIBbHBIC 4 0 2 O Bubmroreka I[JOK
qHcIa https://m.edsoo.ru/7f414736https://resh.edu.ru/subject/
8 HpeILCTaBJIeHI/Ie AQHHBIX 6 0 1 ]ijtpt[s;:jll(;:?dasci.orﬁ/7f4l4736https://resh.edu.ru/subiect/
9 Harnsannas reomerpusi. @urypsl B 9 0 1 Butnmorexa [TOK
IPOCTPAHCTBE https://m.edsoo.ru/7f414736https://resh.edu.ru/subject/
10 [ToBTOpenue, o6o0mEeH e, 20 1 0 Bu6mmoreka LIOK
CHCTEMATH3ALIS https://m.edsoo.ru/7f414736https://resh.edu.ru/subject/
OBIIEE KOJIMYECTBO YACOB I10 170 2 5

[NPOT'PAMME
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7 KIIACC AJITEBPA

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeIuKUCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpandecKkue BbIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHEHIL i HEpaBeHCTBa 20 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 Koopaumatet 1 rpaguicn. Gy 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
I1 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KIIACC AJITEBPA

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxwiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKUHH. OCHOBHEIE [IOHSATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 o 4 9
yHiupH. uciossIe GyHKumH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
OBTOpCHHE  0dodmeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0
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9 KIIACC AJITEBPA

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.edso0.ru/7f419d08
bu6nmorexa LIOK
o 1 1
> YHICHIH 6 https://m.edso0o.ru/7f419d08
bu6mmoteka IIOK
q 1 1
6 HCJIOBBIC ITOCIIEIOBATEIIEHOCTH 5 httos://m.edsoo.ru/7f419d08
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS bu6nmorexa LIOK
7 . 18 1
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIACC TEOMETPUA
KouunyecTBOo4YacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (udpoBbie)
n/n TeMIPOrpaMMbl Bcero  KonrtpoabnbiepaGorbl  IIpakTuuecknepadoTbl P
o0pa3oBaTe/JbHbIEPECYpPChI
ITpocreine reoMeTpuyeCcKue
1 burypsl u UX CBOICTBa. 14 POl
N3mepenuereomeTpuyecKUXBEIUYUH
2 TpeyronbHUKU 22 1 POIII
3 [TapannenbHble npsiMble, CyMMa 14 1 POII
YTJIOB TPEYTOJIbHUKA
4 OKpy’XKHOCTb U KpYT. 14 1 POII
['eomeTpryeckue nocTpoeHus
5 [ToBTOpeHue, 0600IIEHNE3HAHII 4 1 PO
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[TPO'PAMME




8 KLIACC 'EOMETPUA

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/n TEMIIPOrpaMMBbl Bcero Kontpoabnbiepaborel  IIpakTnueckuepadorsl (mitpposxic)
o0pa3oBaTe/bHbIEpPeCypChI
1 YeThIpEXYyroJbHUKN 12 1 PoOII
Teopema Paneca u Teopema o
2 IIPONOPLUMOHAIBHBIX OTPE3Kax, 15 1 POIII
10/100HbBIE TPEYTOJIbHUKH
IInomans. Haxoxnenue
3 IJIONIAJEN TPEYTOJIbHUKOB U 14 1 POIII
MHOTOYTOJIEHBIX (pUTyp.
[TnomagumogoOHbIX HUTyp
4 Teopema IIudaropa u Hauana 10 1 POIII
TPUTOHOMETPHUHU
VYTIIbl B OKPY’KHOCTH.
BnycanHbIe U onMCaHHBIE
5 YETBIPEXYTOJIbHUKH. 13 1 POIII
KacarenbHble K OKpYKHOCTH.
Kacanue okpyxHocTei
6 IToBTOpenue, 0000IIeHNE3HAHUH 4 1 POIII
OBIIEE KOJIMYECTBO YACOB 110 68 5 0
[TPOT'PAMME




9 KIACC 'EOMETPUA

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (mudpossIe)
n/n TeMIIPOrpaMMbI Bcero Koutpoabnbiepaborsl  IIpakTnueckuepadoTsl P
o0pa3oBaTeibHbIEPECY]
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 POIII
CHUHYCOB. PereHneTpeyroibHUKOB
5 [IpeobpazoBanue nomodusi. Metpuueckue 10 1 POII
COOTHOILIEHUS B OKPY>KHOCTH
Bexropsl 12 POl
4 JlekapTOBBIKOOPAMHATHIHAILIOCKOCTH 9 POl
[IpaBuiIbHBIE MHOTOYTOIBHUKH. [[nrHa
3) OKPYHOCTH M ILTOIIAb Kpyra. 8 POIII
Brraucnenunennomanein
6 JBMOKEHUSTIIIOCKOCTH 6 POIII
7 [ToBTOpeHue, O606HI€HE/IG, 7 5 POII
cUCTeMaTHU3alUsI3HaHUI
OBIIEE KOJIMYECTBO YACOB 110 68 5 0

[NPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC BEPOATHOCTDb U CTATUCTUKA

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
L HpezcTasiieRme JaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Omncatenbhas cratuetiia 8 1 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 CayHaiias H3MCH'{HBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Beejenne B Teopuio rpagos 4 1 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE M yacToTa CIly4aitHOTroO 4 1 bubnnorexka [JOK
COOBITUA https://m.edsoo.ru/7f415fdc
N bubnuoteka [JOK
6 O0001enne, cucreMaTH3amus 3SHAHUH 5 httos://m.edsoo.ru/7FA15fdc
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 5
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8 KIIACC BEPOATHOCTDb U CTATUCTHKA

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
L Hostopetiie kypea 7 kacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTUKa. PaccenBanue 4 bubmuorexa [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muosiectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB city4aiiHOTO COOBITHUS 6 1 https:/m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
B 4
> BE/CHHC B TCOPHIO rpadoB https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK
6 Carysaitiibie cOOLITHS 8 https://m.edsoo.ru/7f417fb2
N bubnuotexa [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI httos://m.edsoo.ru/7fA17fb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 1
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9 KJIACC BEPOATHOCTDb U CTATUCTUKA

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHue pa3aesioB U TeM uudposBkbie
Ne n/m P Konrpoabnsie IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! TosTopenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
2 DIeMEHTLI KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eoMmeTpuyeckast BEpOSITHOCTD 4 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
4 51 b 6 1
CHBITAMHA DEPHYILTH https://m.edsoo.ru/7f41a302
N bubmuoreka [IOK
5 6
Crryuaiinas emmsa https://m.edsoo.ru/7f41a302
bu6nmorexa LIOK
1 1
6 Obodmenue, KOHTPOE, 0 https://m.edso00.ru/7f41a302
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2
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