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[TOACHUTEJIbHA A 3AITNCKA

@enepanbHas pabodas mporpamma MO MaTeMaTHKe i OOydaroluXxcs C 3aJepiKKON
ncuxuyeckoro pasputus (manee — 3IIP) Ha ypoBHE OCHOBHOTO o00ImIero oOpa3oBaHUs
MOJTrOTOBJIEHa Ha OCHOBe @enepalibHOr0 TOCYJapCTBEHHOIO O0pa30BaTeNbHOTO CTaHIapTa
ocHOoBHOTO o6Omiero obpazoBanus (I[Ipukaz Munnpocsemenuss Poccun ot 31.05.2021 . Ne 287)
(mamee — P®I'OC 0OO0O), DenepanbHOH aTaNTUPOBAHHOW 0OOpa30BaTEIbHON MPOTPAMMBbI
OCHOBHOTO 001mero o6pa3oBaHus UIsi OOy4arOIIUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3nopoBbs (IIpukaz Munnpocsemenus Poccun ot 24 Hos6ps 2022 1. Ne 1025), denepanbHoii
paboyeii mporpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus 1Mo yueOHOMY npeamery «MaremaTtukay,
®DenepalibHON MPOrpaMMBbl BOCIIUTAHUS, C YUETOM PACHpPEENIEHHBIX MO KJIaccaM MPOBEPSEMBIX
TpeOoBaHUI K pe3yinbTraraM ocBoeHusi @DenepanbHON aganTUPOBAHHOM 00pa3oBaTEIbHOM
pOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHus JUisl 0Oy4YaroIUXCs C 3aJEPKKON MCHUXUYECKOTO
pasButus. B paboueit mporpaMMe ydTE€HB HJACH W TMOJOKEHUs KoHIENIHMH pa3BUTHS
MareMmaThudeckoro oopasosanus B Poccuiickoit deneparuu.

OO0mas xapakTepucTHKA y4eOHOro npeamera «MaremaTuka»

VY4eOHblii npeamer «MaremaTuka» BXOAUT B IPEAMETHYIO obnacte «Marematuka u
uHpopmatuka». OH CHOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON KYIBTYPbl M JIOTUYECKOTO
MBIIUICHHS, (POPMUPOBAHUIO YMEHHS II0JIb30BAThCS ANTOPUTMaMH, a TaKXKe MPUOOPETCHUIO
MPAKTHYECKUX HABBIKOB, HEOOXOMUMBIX B TMOBCEIHEBHOHN u3HU oOyuatomxcs ¢ 3IIP.
Y4eOHBIH peIMET pa3BUBACT MBIIIUICHUE, IPOCTPAHCTBEHHOE BOOOpaXKEHHE, PYHKIIMOHAITBHYIO
rPaMOTHOCTh, YMEHHUS BOCIPUHUMATh W KPUTUYECKH AaHAIM3UPOBATh HH(MOPMAIHIO,
MIPE/ICTABIICHHYIO B PA3JIMUHBIX (popmax.

OOyueHne MaTemMaTuke JaéT BO3MOXKHOCThH pa3BuBarh y obOyuatomuxcs ¢ 3[IP Tounyto,
palMoHaIBHYI0 U UHPOPMATUBHYIO PeUb, YMEHUE OTOMpPATh HauOoJiee MOAXOSIINE S3BIKOBBIC,
CUMBONIMYECKUE, TpadUUecKue CpeACTBa IS BBIPAXKEHHS] CYXKIEHHH U HADISAIHOTO WX
MIPEICTABIICHHUS.

HeoOxomumMpIM KOMIIOHEHTOM OOIIEH KyIbTYpbl B COBPEMEHHOM TOJKOBAaHUU SIBISIETCA
o0111ee 3HAKOMCTBO C METOJIaMU TO3HAHUS JACHCTBUTEIBLHOCTH, MPEJCTABICHUE O TMpPEaMeTe U
METOAaX MaTeMaTHKH, UX OTIIMYUI OT METO/IOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00
0COOCHHOCTSIX MPUMEHEHHUS MAaTeMaTUKH ISl PEIIeHUs HAyYHBIX W MPUKIAAHBIX 3a1a4. Takum
o0pa3oM, MaTeMaTu4ecKkoe 00pa3oBaHUE BHOCUT CBOM BKJIaA B (hOpMHUpOBaHKE OOIIEH KyIbTyphI
YeJoBeKa.

N3ydeHne mareMaTWKH TakKe CIMOCOOCTBYET ICTETHUECKOMY BOCIUTAHUIO YEIOBEKa,
MOHUMAHUIO  KpPacoThl M  M3AMIECTBA  MaTEMaTHMUYECKUX  PACCYXKIEHUH, BOCIPUSITHIO
reoMeTpudYecKux GopM, YCBOCHHIO I CUMMETPHUH.

[Iporpamma oTpaxaeT coaepkanue oOydeHusi mnpeamery «MareMaTtuka» ¢ y4eToMm
0co0BIX 00pa3oBaTenbHBIX TOTpeOHOCTe oOyuatonuxes ¢ 3I[IP. Osnagenune y4ueOHBIM
npeaMeToM «MaremaTruKa» NpeICTaBIIeT ONMPENEICHHYIO CIOKHOCTh Wi yyamuxcsa ¢ 3[1P. YV
oOyuaromuxcst ¢ 3[IP Hambonee BBIpak€HBI OTCTAaBAaHUS B Pa3BUTHH CIOBECHO-JTOTHYECKHX
(GbopM MBINUIEHUS, TTO3TOMY a0CTPAaKTHBIE W OTBIICYEHHBIE KATETOPHH WM TPYAHOJOCTYIMHBI. B
TOXKE€ BpeMs TpU CIeNUaTbHOM OOyYeHUH OOydaromuecs MOTYT BBIMOJHATh 3aJaHHs TIO
anroputMy. OHU BOCTIPUHUMYHUBBI K TOMOIIHM, MOTYT BBIIIOJHUTH IMEPEHOC HA aHAJTOTHYHOE
3a/laHue YCBOGHHOTO crocoba pemieHus. CHUXKEHHE pPa3BUTHS MBICIUTENBHBIX ONepaluii u
3aMeJYIEHHOE CTaHOBJICHUE JIOTHYECKUX JACHCTBHUI MPUBOAAT K HEAOCTATOUHOW OCMBICIEHHOCTH
COBEpIIaeMbIX YYEOHBIX ACHCTBHA. Y OOy4arommxcs 3aTpyJHEHBI CUETHBIC BBIYHCICHUS,
MPOU3BOAUMBIE B yMe. B NHMCBPMEHHBIX BBIUMCIEHUSAX OHM MOTYT IPONYCKaTb OJHWH W3
MPOMEXKYTOUHBIX maroB. [Ipu paboTe ¢ YUCIOBBIMU BBIPAKECHUSMU, BEIUMCICHUEM HX 3HAUCHUS
MOTYT HE YIEp)KHBaTh MPABWIBHBIA TOPSAOK AeicTBui. [Ipu ympouiennu, mpeodpa3zoBaHUU
BbIpakeHU ywammeca ¢ 3[IP He MOryr caMOCTOSATENBbHO MPHUHATH pPELIEHUE O
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MOCJIEIOBATEILHOCTH BBIMOJIHEHHS eiicTBUNA. KOHKPETHOCTh MBIIIUIEHUS! OCIOKHSAET YCBOCHUS
HaBbIKA pEUICHHs] YpaBHEHWH, HEPaBEHCTB, CHCTEMbl ypaBHEHUH. IM MajaogocTymHO
COBEpIIICHHE 0OPATUMBIX OTICPAIIHIA.

Huskuii ypoBeHb pa3BUTHS JIOTMYECKUX ONEpalui, HEIO0CTaTo4yHas O000OIEHHOCTh
MBILIUICHHUS 3aTPYIHSIOT H3ydeHHe TeMbl «DYHKIUM»: TpPU ONPEACTICHUH (YHKIHOHATIHHON
3aBUCUMOCTH, TIpU ONHUCAaHUM TpadUyecKol CHUTyallMd, HCIHOJb3Yysl T'E€OMETPUUYECKUIA,
anreOpanyeckuif, (PyHKIMOHANBHBIN s3bIKH. Hepeako yuammecs HE BHUIAT Pa3HUIBI MEXIY
00J1aCThIO OoTpeesieHus] GYHKIIUU U 00JIaCThIO 3HAYCHHH.

Pemrenue 3aa4 coOnpspkeHO € TPYIHOCTAMH O(GOPMIICHHS! KPATKOW 3allMCH, POBEICHUS
aHaJM3a YCJOBMsI 3aJaud, BbIAENeHUs cyliecTBeHHoro. OOyuvaromuecs c¢ 3IIP 3arpyanstorcs
clenaTh YMO3AKJIIOUYEHHE OT OOLIero K YacTHOMY, HEPEIKO BBIOMPAIOT HepalroHaIbHbIC
CHOCOOBI pelIeHHs], UHOT]a OTPaHUYUBAIOTCS MAHUITYJISILIUSIMU C YHCIIAMU.

[Ipu m3yueHum reomeTrpuyeckoro marepuaia odOydaromuecs ¢ 3[IP crankuBaroTcs c
TPYAHOCTBIO JIeNaTh JIOTHYECKHE BBIBOJBI, CTPOUTH IOCIEIOBATEIbHBIE PACCYKIICHUS.
Henpounsle 3HaHHMS OCHOBHBIX TEOPEM TI'E€OMETPUU TPHUBOJUT K OMMOKaM B pPEIICHUU
reoMeTpuueckux 3agad. OOydaromuecs MOTYT MOAMEHUTH (OPMYITy, HETIPAaBUIHHO IPUMEHUTH
teopemy. K ceppe3HbIM OmMOKaM B pPEIICHHH 33/1a4 NPUBOAAT HEAOCTATOYHO PA3BHUTHIC
MPOCTPAHCTBEHHbIE MPEACTaBICHUA. VIM CIOXKHO BBINOJIHUTH YEPTEXK K YCIOBUIO, B
NUCHMEHHBIX pab0oTax OHU HE MOTYT IIPHUBECTH OOBSICHEHUE K YEPTEKY.

TouyHOCTh 3amOMHHAHMS W BOCHPOM3BEIACHHUS Y4YeOHOrO MarepHala CHHXEHBI IO
NpUYrHE C1a00CTH MHECTUYECKOW JEATEIHHOCTH, Cy)KeHUsT o0beMa mamsatu. OO0yJarommmes ¢
3IIP tpebyetcst Gompliie BpEMEHH Ha 3aKperuieHne MaTepHuala, akTyalu3anus 3HaHUi 1o orope
IIPY BOCIIPOM3BEICHUN.

Jis mpeojonieHUsT TPYAHOCTeW B H3ydyeHHMHM YdeOHOro mpenmera «MaremaTukay
HeoOXonuMa amanTanus oObeMa M Xapakrepa Y4eOHOro MaTepualia K II03HaBaTeIbHBIM
BO3MOXHOCTSM yuamuxcsi ¢ 3I1P. Crnexyer y4ueOHBI MaTepuasl MpernojHOCUTh HEOOJBIIMMU
MOPIHSIMA, YCIOXKHSSI €r0 MOCTENEHHO, M3BICKUBATh CIIOCOOBI aJanTallid TPYAHBIX 3aJaHHA,
HEKOTOpble TEMBbl JaBaTh KaK O3HAKOMMTENIbHBIE; WCKJIIOYaTh OTAEIbHBIE TpYyJIHBIE
JI0Ka3aTeIbCTBA; TEOPETUUECKUH MaTepral PeKOMEHIYETCsl H3y4daTh B MPOIECCEe MPAKTHIECKON
JeSITeIbHOCTH 10 pEeUIeHHIo 3aj1ad. OpraHuyeckoe €IMHCTBO MPAKTHUYECKOW M YMCTBEHHOU
NeSITeTPHOCTH YYaIIUXCsl HA YPOKaX MaTEMAaTHKH CIIOCOOCTBYIOT IMPOYHOMY M CO3HATEIHHOMY
YCBOEHHIO 0a3MCHBIX MaTEMAaTUUYECKUX 3HAHUN U YMEHUH.

Henn u 3aga4n n3y4eHust yaeOHoro npeamera «MaremaTuka»

[IproputeTHbIME LIENAMU O0yUEHUSI MaTeMaTUKe B 5—9 Kilaccax sSBISIOTCA:
(dopMHUpOBaHUE IEHTPAIbHBIX MATEMATHUECKUX MOHATHH (YMCIIO, BEIMYMHA, F€OMETpHUYECKast
durypa, mnepemMeHHas, BEpOSATHOCTb, (QYHKIHs), O0OECIeUHBAIOMINX IPEEMCTBEHHOCTh U
NEePCHEKTUBHOCTh MaTeMaTHYECKOro oopa3oBanus ooyuatommxcs ¢ 3I1P;
nonBeneHrne odydarontuxcs ¢ 3[IP Ha mocTymHOM it HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTreMaTUKd W OKPYXKAIOIIero MHUpa, NOHMMaHME MaTeMaTWKU KaK 4YacTH OOIIed KyIbTypbl
YeJI0BEYECTBA;
pa3sBUTHE MHTEIUICKTYaJlbHBIX UM  TBOPYECKHUX crHocoOHocTel oOywaromuxcs ¢ 3IIP,
MO03HABATEJIbHOW aKTUBHOCTH, UCCIIEAOBATENIbCKUX YMEHUM, KPUTUYHOCTH MBILUICHUS, HHTEpeca
K N3Y4EHHUIO MaTEMaTUKH;
dbopmupoBaHue (QYHKIMOHAIBHONM MaTreMaTHyeckol TIpaMOTHOCTH: YMEHHUS pacllo3HaBaTh
IPOSIBIICHHUS] MAaTEMAaTHUYECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B peaslbHBIX HKHU3HEHHBIX
CUTyallUsIX M TpPH HU3YUYEHUU JPYTUX Y4eOHBIX MPEIMETOB, NPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEpHOCTEH, (OpMYTUpPOBaTh MX HA S3bIKE MAaTeMaTUKU M CO3/1aBaTh MaTeMaTHYeCKHe
MOJENIA, NPUMEHATh OCBOCHHBIA MAaTr€MaTMYECKUM ammapar Uil pEIIeHUs PaKTHKO-
OpPUEHTUPOBAHHBIX 33a4, UHTEPIPETUPOBATh U OLICHUBATH MOJTYYEHHBIE PE3YJbTATHI.

JlocTHKeHMe ITHUX Lieei 00ecreunBaeTCsl peLIeHUEM CIeYIOIUX 3a1a4:
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dopmupoBarh y oOyuatomuxcs ¢ 3[IP HaBeiku y4ueOHO-TIO3HABATEIBHOW JIEATEIHHOCTH:
IUTAaHUPOBaHUE pabOThl, IMOUCK pAalMOHATIBHBIX IIyTeH €€ BBIIOJHEHHS, OCYILECTBICHUS
CaMOKOHTPOJIS;

CIIOCOOCTBOBATh MHTEJUIEKTyaJbHOMY pPa3BUTHIO, (OPMHUpPOBATH KauecTBa, HEOOXOIUMbIE
YEJIOBEKY JIJISl TOJTHOIICHHOM KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBCHHBIE MAaTEMAaTHIECKOM
JIEATEIbHOCTU: SICHOCTH M TOYHOCTH MBICIIHM, UHTYWULIMH, IPOCTPAHCTBEHHBIX IPEICTABICHHM,
CIIOCOOHOCTH K ITPEOAOJIEHUIO TPYIHOCTEM;

dbopMupOBaTh KIIIOYEBBIE KOMIIETEHIIMU yYalllUXCsl B paMKax MpeAMeTHO obnactu «Maremarnka
U nH(opMaTuKay;

pa3BUBaTh MOHATHITHOE MBIIUICHUS oOyuatomuxcs ¢ 3I1P;

OCYILECTBIIATH KOPPEKIMIO MO3HABATENLHBIX IporeccoB oOydatomuxcs ¢ 3I1P, HeoOxoammbIx
JUTSL OCBOEHHS IPOTPaMMHOI0 MarepHalia o yueOHOMY IpeMETY;

IpeayCMaTpUBaTh BO3MOXKHOCTh KOMIICHCAIIMM 00pa30BaTelbHBIX JEPHUIMTOB B OCBOCHUHU
MPEIIIeCTBYIONIEr0 MporpaMMHOro marepuana y oOydarommuxcs ¢ 3[IP u HemocTaTkoB B uX
MaTeMaTH4eCKOM pa3BUTHH;

c(hopMUpPOBaTh YCTOMYUBBIN UHTEPEC YUAIUXCA K IIPEIMETY;

BBISIBJISITH U Pa3BUBaTh MAaTEMaTUYECKHUE U TBOPUECKHUE CITIOCOOHOCTH.

OcCHOBHBIE JIMHUU COJEp)KaHMUS Kypca MareMatuku B 5-9 knaccax: «Ywucna u
BBIUUCIICHUS», «Anredpa» («AnreOpandeckre BhIpaKEHHsS», «YPAaBHEHHS W HEPaBEHCTBAY),
«Dyuknuny, «leomerpus» («l'eomerpuyeckue ¢GuUrypsl U UX CBOMCTBa», «3mepenHue
FeOMETPUYECKUX BEIMYUH»), «BepoATHOCTb M cTarucTuka». JlaHHbIE JIMHUU pa3BUBAIOTCA
napajuieNibHO, Ka/J1asi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OJHAKO HE HE3aBUCHUMO OJ[HA OT
JpYyroi, a B TECHOM KOHTAaKTe W B3auMozaeucTBUH. Kpome 3TOro, mx OOBEOUHSET JIOTHYecKas
COCTABJISOILAs, TPAJAUIIMOHHO IPHUCYLIasi MaTeMaTUKe U MIPOHU3BIBAIOLIASL BCE MAaTEMaTHUECKUe
Kypchl U coaepkarenbHble JduHHM. CdopmynupoBanHoe B DenepaibHOM TOCYIapCTBEHHOM
o0pa3oBaTelbHOM CTaHAapT€ OCHOBHOrO oOmero oOpa3oBaHus TpeOOBaHHE  «yMEThb
ONepupoBaTh MOHATHUSIMM: OIpEAETeHHe, aKcHuoMa, TeOopeMa, JO0Ka3aTelbCTBO, YMEHHE
pacro3HaBaTh MCTUHHBIE M JIOXKHBIE BBICKA3bIBAaHUS, MPUBOAUTH IPUMEPBI M KOHTPIPHUMEPHI,
CTPOUTh BBICKA3bIBAHWSA U OTPHUIIAHMS BBICKA3bIBAaHUI» OTHOCUTCA KO BCEM KypcaM, a
(dbopMHpOBaHUE JIOTHUECKUX YMEHUH pacmpesaernsercd Mo BceM rojaM oOydeHHMs Ha YPOBHE
OCHOBHOTO OOIIIET0 00pa30BaHUs.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3ylIbTaTaM OCBOCHHS
®enepanbHO paboueill mporpamMmsl, pacnpeAeNEHHbIM MO TojlaM 00ydeHHUs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHHLIMIIHAIBHBIM BOMIpocaM oOyuaromuecs
oOpallagiuch HEOAHOKPATHO, YTOOBI OBIIAJIEHME MaTeMaTUYeCKUMM IMOHSATUSMU U HaBbIKaMHU
OCYILECTBIISIIOCH ~ IOCITEOBATEIbBHO W MOCTYHarelnbHO, C  COOJIOACHHEM  MPUHIIMIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAJINCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX
npezacraBieHuit  oOyuatommxcs ¢ 3IIP, pacmmpss u  ymiyonss e€, oOpasys NpodyHbIE
MHOXKECTBEHHbIe CBsi3u. OOmue uenu wuzydeHus ydeOHoro mpenmera «Maremaruka»
npezcrasieHbl B DenepaabHOi paboueii mporpaMme 0CHOBHOTO OOIIETro 00pa3oBaHuUs.

Oco6ennocTu 0T0Opa ¥ ajanTanuu y4eOHOro MaTepraJa 1o MaTeMaTuKe

OOyuenne yueOHOMY mpeamery «MaremaTruka» CTPOUTCS Ha CO3JaHWU ONTHMAIIbHBIX
YCIIOBUH JJIS1 YCBOEHUSI ITPOrpaMMHOro Marepuaina oOyvarommumucs ¢ 3I1P. bonbimoe BHuManue
yaensieTcss OoTOOpy ydeOHOTo Marepuana B COOTBETCTBUH C TNPHUHIMIIOM JOCTYHHOCTH TIpH
COXpaHeHHUHU o0Iero 0a30BOT0 YpPOBHs, KOTOPBIA JOJKEH MO COAEpKaHHI0 U 00beMy OBITh
aIanTHPOBAHHBIM JUTs 00y4aromuxcs ¢ 3I1P B cooTBeTCTBHU ¢ MX 0cOOBIMU 00pa30BaTeILHBIMU
norpedHocTsIMU. Crenyer OOJNEryuTh OBNAJeHHE MarepuanoMm oOyuatommmucs ¢ 3I1P
HOCPEACTBOM €r0 JAETAIFHOTO OOBSICHEHHS C CHCTEMaTH4eCKUM IIOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKH B MPUMEHEHHM 3HAHWW, WCHOJB3Ys MPHEMbI aKTyalu3aluH (BH3yasbHas OIOpa,
naMsTKa).



QenepanpHasg 1IporpaMma IPEAyCMarpuBacT BHECEHUE HEKOTOPBIX U3MEHEHHM:
yMEHbIIIeHHe 00beMa TEOPEeTHUECKHUX CBEIECHUI, BBIHECEHHE OTHEIbHBIX TEM WM LENbIX
pasnernoB B MaTepualibl it 0030pHOT0, 03HAKOMUTEIFHOTO H3Y4YEHUSI.

HN3menenust nporpamMmmsbl B 5—-9 kiaccax

Martemaruka B 5 1 6 kj1accax

B o03HakOMHUTENBHOM IUIAaHE PEKOMEHIyeTCs H3y4aThb cleayromue Tembl: «Pumckas
HyMmepauus», «PaBHble ¢urype», «ummnap, konyc, map», «Kyo», «lIpsmoyroabHbIit
napauienenunen», «llepemerienne o KOOpAMHATHON MpsAMOW», «Moxymp uucna», «Hucioseie
npoMexyTkn»;  «Macmrtab» (u3ywaercss B Kypce «leorpadusn);  «M300paxkenue
reoMeTpuuecKkux (Uryp Ha HEJIMHOBaHHOH Oymare ¢ MCIOJb30BaHMEM LIUPKYJIS, JIMHEHKH,
YIrOJbHUKA, TpaHcnoptupa», «/lmuHa okxpyxHocTH», «Ilmomans kpyray», «llapamnenbsie
npsamMeie», «llepneHaukynsapHbie npsMbie», «OceBas U LIEHTpaibHas CUMMETpUN» (M3ydyaeTcs B
Kypce reomeTpum); «beckoHeuHble TEepHOAMYECKHE JAecATHYHBIe ApoOu. JlecaTuunoe
npubIKeHne 0ObIKHOBEHHOM Apo0Ou» (M3ydaeTcs B Kypce ainreopsl).

CnenyeT yMEHbIINTh KOJMYECTBO YacOB Ha CleAyolue TeMbl: «PelieHne Jorudeckuil
3ajau», «/lnuHa otpeskay, «lllkanbl», «PacnpenenuTenbHbl 3aKOH YMHOMKEHUSA», «3alMCh
NpOM3BEACHUSI C OYKBEHHBIMH MHOXUTEIsIMU», «llocTpoeHne koHUrypanuii W3 yacTeu
OpSAMOM, OKPYKHOCTM Ha HEJIMHOBAHHOM W KieTyaTol Oymarey», «Jlenurenn M KpaTHBbIE.
[Mpuznaku penumoctn», «Hambompmmii oOmmid nenuTenb M HaUMEHbIIee oO0Iee KpaTHOoe.
Jemumocts cyMMbl M mpousBefeHus». «lIpuBeneHue apoOM K HOBOMY 3HaMEHATEIIO»,
«HaxoxaeHue 4acTu LEJIOro M ILENOro Mo ero dactu». «OKpyrieHue NEeCATUYHBIX APOOeiin.
«Pemenne 3amau mepebOpoM BceX BO3MOXKHBIX BapHaHTOB». «CocTaBiieHHE OYKBEHHBIX
BBIPQXEHUI 10 YCJIOBHMIO 3adauu». BpicBOOOAMBIIMECS dYachl MOXHO HCIIOJIb30BAaTh Ha
HOBTOpEHME (B Havaje M KOHIEe y4eOHOro roja), Ha U3ydyeHue Haubolsiee TPYAHbIX U 3HAUUMBIX
TeM: B V KJjlacce — Ha pELIeHHE YypaBHEHWi, NMpUBEIAEHHE IpOOM K HOBOMY 3HaMEHATEllo,
YMHOXXEHUE U JEJIeHHE NECATUYHBIX JApoOel, n3MepeHue yrioB; B VI kiacce — NIeHCTBHS C
MTOJIOKUTEIBHBIMU ¥ OTPULIATEIbHBIMY YHMCIIAMH, PELIEHUE YPABHEHUN, CII0)KEHUE U BBIYUTAHUE
quceN, COJEpXKalIUX IeNyl0 U APOOHYI0 4acTh, HA YMHOXXEHHE U JieJeHHEe OOBIKHOBEHHBIX
JpoOeH.

Auredpa

B o3HakoMuTENBPHOM IUIAHE  PEKOMEHIYETCS  M3y4aTb  CIEIYIOLIUE  TEMBI:
«Mppaunonanbuble uncna. JlelicTBurenbHble uncia», «CpaBHEHUE NIEHCTBUTENBHBIX YHCEI,
apumeTnyecKkue JEHUCTBUS C JIEHCTBUTENbHBIMU yuciaMny», «HaxoxaeHue mnpuOIMKEHHBIX
3HA4YCHUI KBaJApaTHOro KopHm», «Teopema Bueray, «PemeHns ypaBHEHUN TPETbEN U YETBEPTOU
CTeleHell pasIoKeHneM Ha MHOXKHUTETH», «DyHkims y =vVX u ee rpaduk», «IlorpemHocts u
TOYHOCTH MPUOIMKEHUS», «UeTHbIE U HedeTHble QyHKIUK», «DyHKIHS y=X"», « DyHKIH y=
ax?, ee rpaduk u cBoiictBa. ['paduku QyHkumii y= ax’ +nu Fa(x-m)z, «YpaBHEHHE C IBYMS
HNepeMEeHHbIMH U ero rpaduk», «['paduueckuil crnocod pemeHus CUCTEMbl ypaBHEHUN»,
«M300parkeHne YIEHOB apU(PMETUYECKOM W TeOMETPUYECKOW MPOTrpeccHil TOYKaMHM Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHIUAIbHBIN POCT. CII0KHBIE POLIEHTHI.

Crmenyer yMEHBIINTh KOJMYECTBO YacoB Ha u3ydeHue TteMm: «DopMyiby,
«JlokazarenbcTBO TOXKIECTBY, «JIMHEHHOe ypaBHEHHE C JBYMs HEM3BECTHbIMHY, «I padux
JUHEHMHOrO0 YypaBHEHMsS C JABYMs IepeMeHHbIMU», «['paduueckoe pemieHHe JIUHEWHBIX
YpaBHEHMI U CUCTEM JIMHEWHBIX ypaBHEHHI», «CBOICTBA KBapaTHUHON (YHKIIUN.

BricBoOoaMBIIMECS Yachl PEKOMEHJIYETCS HCIOJB30BaTh: MJIA Jiydlled MNpopabOTKH
HanOonee BaXHBIX TeM Kypca: «PemeHne ypaBHeHMI», «PelieHne cucTeM YpaBHEHUI,
«CoBMmecTHbIE AecTBUS ¢ apobsmuy, «lIpuMeHeHrne cBONMCTB apu(METHYECKOr0 KBaJpaTHOTO
KOpHS1», Ha TIIOBTOPEHME, pELIeHHE 3ajad, MpeoOpa3oBaHHE BBIPAKEHUH, a TaKkKe Ha
3aKpEIJICHUE H3YYEHHOIO MaTepraa.

I'eomerpus



CrnenyeT 0OCHOBHOE BHUMAaHUE YACIUTh IPAKTUYECKONW HAPaBIEHHOCTH Kypca, UCKIIOUHB
U YIOpPOCTHB Haubojee CIOXKHBIA A BOCIPHUATUSA TeopeThdyeckuid Matepuan. Ha ypokax
reoMeTpur HeOOXOMMO MAaKCHUMAIBHO HCIIOJIb30BaTh HATJISAHBIC CPECTBA O0y4YeHHs, OObIe
IPOBOJIUTH MPAKTUUYECKUX PAa0bOT ¢ ydauuMucs, pemars 3agadyu. CTpOUTh pelleHne 3aaad npu
MOCTOSTHHOM OOpaIlieHNH K HArJISITHOCTH — PUCYHKAaM M YepTEeKaM.

O3HakOMHUTENBHO AATh TeMBL: «TeopeMbl 1 10Ka3aTenbCTBO. AKCHOMBI», «Jl0Ka3aTeIbCTBO
OT IPOTUBHOTO», «CyIIECTBOBAHUE U E€IMHCTBEHHOCTb NEPIEHIUKYJApa K MpsAMoil», «Metojg
TEOMETPUUYECKUX MecT», «Meron ynsoeHuss Mmenuanel», «Teopema @aseca u Teopema o
IIPONOPLIUOHAIBHBIX OTpE3KaAxX», «dentp Mmacc TPEYTrOJIbHUKAY, «3MeHeHue
TPUTOHOMETPUUYECKUX (DYHKIMHA NTPU BO3pacTaHuM yriay, «®opMyiibl s paguycoB BIMCAHHBIX
U OIMCAaHHBIX OKPYKHOCTEH IIPaBUIIBHBIX MHOIOYTOJIBHUKOBY», «YPaBHEHHE IPSIMOW»,
«/IBmxenune», «CBOMCTBa ABMKEHUA», «TeopeMa 0 IPOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O
IIPOU3BEJICHUN OTPE3KOB CEKYIIUX, TEOPEMaA O KBaJpaTe KacaTeIbHOW.

Crnenyer yMEHbIIUTb KOJIMYECTBO YacoB Ha u3ydeHHe TeM: «CHMMETpUYHbIE (UIYpHI.
OcHoBHbIE CBOMCTBa oOceBoi cummerpumn», «lleHTpanbHas cummerpus», «llapannenbHbii
nepeHocy, «IloBopor», «IIpeobpazoBanue nogobus. Ilogob6ue COOTBETCTBEHHBIX JIEMEHTOBY,
«OCHOBHBIE 33Jlaud Ha I[IOCTPOCHHME C TIOMOILBIO ILMPKYIsl M JIMHEHKH», <«JlekapToBbl
KOOPJIMHATBHI Ha INIOCKOCTUY, «Pelienue TpeyroibHUKoBy, «Ilonodue gpuryp».

BricBoOOAMBIIIMECS YAaChl UCTIONIB30BATh HA PELLICHUE 3a4a4 U [IOBTOPEHUE.

BeposiITHOCTH U CTATHCTHKA

B cBs3u ¢ TeM, 4TO JaHHBIN KypC BbI3bIBAET HAMOObILINE CIOXKHOCTH JUIsl 00y4YaroUuXcs
¢ 3IIP, cBsi3aHHBIE CO CHMIKEHHBIM YPOBHEM Pa3BUTHs CIOBECHO-JIOTMYECKOIO MBILICHHS, €r0
U3YYEHUE JOJKHO CTPOUTHCA Ha 0a30BOM YpOBHE M JOCTYIIHOM JJIsi YYEHHMKOB Marepuale.
OcHOBHOE BHUMAaHME CIENYET YAEIUTb pa3fellaM, CBS3aHHBIMHU C IIOBTOPEHUEM INPOIJECHHOIO
MaTepuana, YBEJIWYUTh KOJUYECTBO YIPAXKHEHUNM W 3aJaHMM, CBSA3AHHBIX C IPAKTUYECKOH
JeSITebHOCTHIO 00YJaOLTHXCS.

HeoOxonuMo mepecMOTpeTh coliepsKaHuEe TEOPETHYECKOr0 MarepHalia U XapakTep ero
U3JIOKCHUA: TEOPETHUYECKUN Marepuan IMPENOJHOCUTh B IPOLECCE PEIICHWS 3alad U
BBIMIOJTHEHUS] 3a/laHUi  HArJISIIHO-TIPAaKTUYECKOTO0 XapakTepa; He TpeOoBaTh BbIBOAA U
3alIOMMHAHUS CIOXKHBIX (DOpMyJ, pelieHHss HeCTaHAApPTHBIX, TPYILOEMKHUX 3aiaHuil. Psaa tem
clenyeT u3y4aTb B O3HAKOMHUTEIIBHOM IIIaHE.

@enepanbHas MporpamMma MpeJOCTaBlIs€T aBTOpy pabodel mporpaMMel CBOOOLY B
pacnpeneleHny MaTepuana o 4eTBepTsaM (TpuMmectpam). Pacnipenenenrie BpeMeHU Ha U3y4eHue
TEM B T€UEHHE Y4eOHOI0 roja CaMOCTOSATENIBHO OIpeieNnseTcss 00pa30BaTebHOM opraHu3anuen
M 3aBUCHUT OT ocoOeHHocTel rpymmbl obOyuaromuxcs ¢ 3[IP u ux ocoObix 00pa3zoBaTeNbHBIX
noTpeOHOCTEH.

IIpumepHbie BHABI AesATeqbHOCTH oOydawomuxca ¢ 3IIP, oOycioBiaeHHble 0cO0bIMH
o0pa3oBaTe/IbHBIMH NOTPeOHOCTAMH M oOecleyuBaOlIMe OCMBICJEHHOE OCBOEHHMeE
cojiep:KaHUM 00pa3oBaHMsA MO npeaMeTy «MaTemMaTuKa»

Conepxanne BHIIOB jaesTenbHOCcTH oOydarommxcst ¢ 3[IP ompenensercs ux ocoObIMH
oOpa3oBatenbHbIMU TTOTpeOHOCTAMH. [lomMuMo mmpoko ucnonbzyembix B @AOIT OO0 obmux
JUIsL BCeX OOy4arommxcs BHUIOB JESATENBHOCTH CJIEAYyeT YCHINTh BUIBl JAESITEIbHOCTU
cneuruyHble U1 JAHHOW KaTeropuH JeTed, 00ecreuuBalollie OCMBICIEHHOE OCBOCHHE
coJiepkaHusl 00pa30BaHUs MO MPEAMETY: YCUJIEHUE MPEIMETHO-IIPAKTHUYECKON AESITENbHOCTH C
aKTUBU3AIMEe CEHCOPHBIX CHCTEM; YepelOBaHHWE BHUAOB JAEATENBHOCTH, 33aJeHCTBYIOLIMX
pa3IlyYHble CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaa ¢ OMOPO Ha ajJrOPUTM; «IIOIIArOBOCTbHY
B U3yYCHHHM MaTepualia; HCIOIb30BaHUE JIOTIOJIHUTEIFHOW BU3YaJlbHOW OIOPBI  (CXEMBI,
mabJIOHBI, OMOPHBIC TAOJHUIBI); PEUYEBOM OTYET O NPOIECCe M Pe3yJbTare JeATeIbHOCTH;
BBINOJIHEHUE CHELUANbHBIX 3a/laHui, O00ECIeYMBAIOIIUX KOPPEKIMIO PEryisiiud  y4eOHO-
MIO3HABATEJILHOM JIESITEIbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3ysbTaTa.
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@DenepanbHas TeMaTHYECKass U TEPMHUHOJIOrMYecKas Jekcuka cooTBercTByer DAOII
000.

Jnst obydatonmuxcsi ¢ 3I1P cymiecTBeHHBIM SBISIOTCS MPUEMBI pabOThI C JIEKCHUECKUM
marepuaioM 1o npeamery. I[IpoBoautcs cnenuanpHas paboTa IO BBEJCHMIO B AKTUBHBIN
CJI0Bapb OOYYarOLUXCsl COOTBETCTBYIOLIEH TEPMHUHONOIMM. M3yyaemble TEpMHUHBI BBOJSTCS Ha
IIOJIMCEHCOPHON OCHOBE, 00s3aTelbHAa BHU3yallbHas MOJAEP)KKA, aIrOPUTMbI paboOThl €
OIIPEJIETICHUEM, OIIOPHBIE CXEMBI I aKTYyaJu3aluy TEPMUHOJIOTUN.

Mecto yyeOHoro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepalibHbIM TOCYAapCTBEHHBIM OOpa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 00mIero obpa3oBaHusi y4eOHbBIN mpenmer «MaTemaTuka» BXOIHUT B NPEIMETHYIO
obnacte «MaTtemaruka U MHPOpMaTHUKa» M SIBIsSIeTCS 00s3aTeNbHBIM JUIsl u3ydeHus. B 5-9
KJjaccax ydeOHbI mpeamer «MaTeMmaTuka» TPaJUIMOHHO HM3y4aeTcss B paMKax CIEAYIOIIUX
yueOHBIX KypcoB: B 5-6 kiaccax — Kypca «MaremaTuka», B 7-9 kjaccax — KypcoB «AmnreOpa»
(BKJIrOYAsl 3JEMEHThl CTAaTUCTUKU M TeopuM BeposTHocTe) um «l'eomerpusi». Hactosmeit
MIPOrPaMMOil BBOJIUTCSI CAMOCTOSTEIbHBIN yueOHBIN Kypc «BeposTHOCTh U CTATHUCTUKAY.

OO11ee YnciIo 4acoB, pEKOMEHI0BAaHHBIX Ul U3yYEHUS] MaTeMaTHKU (0a30BbId YPOBEHbB)
Ha YpOBHE OCHOBHOTO 001ero odpaszoBanusi, — 952 uvaca: B 5 kiacce — 170 yacoB (5 yacoB B
Heneno), B 6 kimacce — 170 gacoB (5 yacoB B Henento), B 7 kimacce — 204 gaca (6 yacoB B
Heneno), B 8 kitacce — 204 gaca (6 yacoB B Hezen0), B 9 kiacce — 204 gaca (6 4acoB B HEJIEIIO).

IInanupyemblie pe3yabTarbl OCBOeHHsI y4deOHOro mpeamera «Maremaruka» Ha
YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus

N3yuenne MareMaTMKM Ha YpOBHE OCHOBHOIO 0OILIero oOpa3oBaHUsl HAlpaBlIEHO Ha
noctiwkenue oOydaomumucs ¢ 3[IP  IMYHOCTHBIX, MeTampeIMEeTHBIX M IPEeIMETHBIX
00pa3oBaTeIbHbIX PE3YABTATOB OCBOEHHS YU€OHOIO MpeIMeTa.

JIn4HOCTHBIE pPe3yabTaTbl OCBOCHUS IIPOTrPAMMBI I10 MATEMATHKE XapaKTEPU3YOTCS:

NaTPUOTHYECKOE BOCIIMTAHHE:

MIPOSIBJICHUEM HMHTEpeca K IMPOLUIOMY M HACTOALIEMY POCCHHWCKOM MaTeMarHKH,
LIEHHOCTHBIM OTHOILLIEHHEM K JOCTHXKEHHUAM POCCUICKMX MAaT€MaTUKOB M POCCHMCKOU
MaTeMaTHYECKON IIKOJIBI, K UCIOJIb30BAHUIO 3TUX JOCTUKEHUM B APYTUX HAyKaxX W MPUKIATHBIX
chepax;

rPpaKAaHCKOE U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJHEHHIO OOS3aHHOCTEH TpakJaHMHA W pealu3alud ero Ipas,
NPEICTAaBICHUEM O MAaTEeMaTUYeCKUX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp TpakJaHCKOro oOliecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXKIEHHIO 3TUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JTOCTHKEHUI
HAayKH, 0CO3HAHUEM Ba>KHOCTH MOPaJIbHO-3THUUECKUX IIPUHLIUIIOB B IEATEIBHOCTH YUYEHOTIO;

TPYAOBOE BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE y4acTHUE B PELICHUU INPAKTUYECKUX 3a7a4 MATEMaTH4eCKOU
HaMpaBJIE€HHOCTH, OCO3HAaHWEM Ba)XXKHOCTH MaTeMaTHyecKkoro o0pa3oBaHMs HAa MPOTSHKEHUHU Beell
XKHU3HU VI YCHEIHONW MpOoecCHOHATBHON IEATENIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM M MOCTPOEHUEM HHAWBHUIYaJbHOM TpaeKTOPUM OOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JINYHBIX HHTEPECOB M OOILIIECTBEHHBIX MOTPEOHOCTEH;

ICTETHYECKOE BOCIIMTAHHE:

CMOCOOHOCTBIO K AMOIMOHAIBHOMY M 3ICTETHUYECKOMY BOCIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PeIIeHUH, pacCyKACHHUM, YMEHUIO BUJIETh MaTeMaTHUeCKIe 3aKOHOMEPHOCTH B
UCKYCCTBE;

HEHHOCTH HAYYHOI'0 IO3HAHMA:

OpHEHTAIlMe B JIEATETLHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX IMPEICTABICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUSA 4YEJIOBEKa, MHPHUpOAbl U OO0IIecTBa, MOHUMAHHUEM
MareMaTU4ecKO HayKh Kak cQepbl YEeIOBEYECKOH MAEATENbHOCTH, ITAaloOB €€ pa3BUTUS U
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3HAYMMOCTH ISl Pa3BUTHA IIUBHIN3AIMH, OBJIAaICHHEM SI3bIKOM MAaTEMAaTUKU U MaTeMaTHUeCKOU
KyIbTYpOH Kak CpEeICTBOM IIO3HAHUS MHpa, OBJAJEHUEM IPOCTEHIIMMHM  HaBBIKAMU
UCCIIEIOBATEIIbCKON AEATEIbHOCTH;

¢pu3nueckoe BocnuTaHue, GOpMUPOBAHHE KYJIbTYPbI 310POBbSI H IMOLMOHAJILHOIO
0J1aronoJIyYns:

TOTOBHOCTBIO TPUMEHATh MaT€MaTHYeCKUE 3HAaHUS B HHTEpPECaxX CBOEro 370POBbA,
BEJICHUS 3710pOBOTO 00pa3a KHU3HU (310pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIA PEXUM 3aHATUN U
OTAbIXa, peryispHas (u3nyeckass aKTUBHOCTb), C(HOPMHUPOBAHHOCTBIO HAaBbIKA pPEQIIEKCHH,
NpU3HAHUEM CBOETO IPaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYyroro 4yeioBeKa;

IK0JIOTHYecKoe BOCIINTAHME:

OpHEHTAIlMe Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUU IS peuleHus 3a1ad B 00nacTH
COXPAaHHOCTH OKpYXarolllel cpelpl, IJIAaHUPOBaHMs IOCTYIKOB M OLIEHKH MX BO3MOXKHBIX
MOCTICICTBUM JUIS OKPY)KAIOLIeH Cpelbl, OCO3HAHHEM INIOOAJbHOrO XapaKTepa IKOJIOTUYECKHX
npo0seM U MyTel uX pelieHus;

ajanTtanus K M3MeHSIOIUMCS YCJIOBHAM COLMAJIbLHON U MPUPOIHON cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBHSIX HEONPEAEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO NEATEIbHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y IPYTHUX
Jrofei, mpuodpeTaTh B COBMECTHOM JAEATENbHOCTH HOBBIC 3HAHMS, HAaBBIKM M KOMIIETEHLIUU U3
OTIBITA JAPYTHX;

HEOOXO0IMMOCTBIO B (JOPMUPOBAHMH HOBBIX 3HAHWH, B TOM 4YuClle (OPMYIUPOBATH UICH,
MOHATHS, TUNIOTE3bI 00 0OBEKTAaX W SBICHUAX, B TOM YHCIE paHee HE M3BECTHBIX, OCO3HABATh
JNe(pUIUTE COOCTBEHHBIX 3HAaHUH Y KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHHMATh CTPECCOBYIO
CUTYaLMI0 KaK BBI30B, TPEOYIOIIMN KOHTpMEp, KOPPEKTUPOBAaTh NPUHUMAEMbIE PEIICHHUS M
JecTBuUs, GOPMYITHPOBATH M OLIEHUBATh PUCKU M MTOCIIEACTBUS, (OPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yabTaTbl:

B pesymerare OcBOeHHS MpOrpaMMBbl TI0 MaTreéMaThke Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocs ¢ 3IIP OynyT cdopmupoBaHbl MeTanpeIMeTHbIE Pe3YIbTaThl,
XapaKTepU3YIOUIHeCs  OBJIAJCHUEM  YHUBEPCAIBHBIMH  ITO3HABATENLHBIMU  JICHCTBHSIMH,
YHHUBEPCAIbHBIMU KOMMYHHUKATHUBHBIMH JE€HCTBUSMU M YHUBEPCAJIbHBIMH PETYISATUBHBIMU
JIEUCTBUSIMU.

OgJ1ajieHNe YHUBEPCAIbHBIMHM YU4eOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMM:

YCTaHABJIMBATh TPUYNHHO-CIICACTBEHHBIE CBS3M B XOJ€ YCBOCHHS MaTEMaTHYECKOTO
MmarepHaa;

BBISIBIISAT I€(DUITUT JAHHBIX, HEOOXOIMMBIX /ISl pEIICHUS IOCTABIICHHOM 3a1a4u;

C MOMOIIBIO YYUTENS BEIOUPATh CIIOCOO peleHHsl MaTeMaTHUecKo 3a1auu (CpaBHUBATh
BO3MOYKHBIE BAPUAHTHI PEIICHIS);

NPUMEHATh U MPeoOpa3oBbIBaTh 3HAKM M CHMBOJIBI B XOJI€ PEIIEHUS MaTeMaTUYeCKHX
3a1ad;

yCTaHaBJIMBaTh MCKOMOE U JJAaHHOE MPH pEeIIeHNH MaTeMaTHIeCKOH 3a/1auu;

MOHMMAaTh W HWHTEPIPETHPOBATH HMHPOPMAIMIO PA3IUYHBIX BUAOB ©  (opm
NpEe/CTaBICHHUS;

WILTIOCTPUPOBATH pelIaeMble 3a/1a9d Tpa@uueCKUMH CXeMaMHU;

3¢ dEKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(POPMAITHIO.

MOHMMaTh MW WCIOJB30BaTh MaTEMAaTHYECKHE CpEJICTBA HATMSAHOCTH (Tpaduky,
JarpaMMbl, TaOJIMIBI, CXEMBI U JIp.) Ul WIUTIOCTPALlUH, HHTEPIPETalii, apryMEeHTaIUH.

OsJiaieHne YHUBEPCAJIBLHBIMH YYeOHBIMH KOMMYHUKATHBHBIMH JeHCTBHAMU:

OpPraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTENIEM H
CBEPCTHHKAMHM B IIPOLIECCE pEeIIEHUs 3a/1a4;

B3aMMOJICHCTBOBATh M HAXOAUTH 00IIME CrIOcOObI paboTHl; padoTaTh B IpyIIe: HAXOAUTh
olmiee pelieHue W paspemarb KOH(UIMKTBI Ha OCHOBE COIVIACOBAHMSA MO3MLMH M ydéra
MHTEPECOB; CIylaTh napTHEPa; GOopMyIUPOBATh, APT'YMEHTHUPOBATh U OTCTaWBATh CBOE MHEHHUE;
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MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIUKTOB MPH HAIMYUU PA3HBIX TOYEK 3pEHUS U
pa3peniath KOH(IUKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3HIINK BCEX YYaCTHUKOB,

apryMEHTHUPOBATh CBOIO TO3HIIMIO U KOOPAMHHUPOBATH €€ C TMO3UIUSMHU TMApTHEPOB B
COTPYZHUYECTBE TPHU BHIPA0OTKE OOIIET0 PEHICHUsI B COBMECTHOM JIESATEIILHOCTH;

BBITIONHATh CBOKO  9acTh pabOThl, JOCTHraTh KAauyeCTBEHHOIO pe3yibTrara u
KOOPJMHUPOBATh CBOM JICHCTBUS C IPYTUMH YWICHAMH KOMaH/IbI,

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIUI MPOIYKT.

Osiaenne YHUBEPCAIBLHBIMH YUeOHBIMH PEeryJsiTUBHBIMU 1€ CTBUSIMU:

CTaBUTh II€TH, BBHIOWpPATh © CO3JaBaTh ANTOPUTMBI IS pEHICHUS Y4eOHBIX
MaTeMaTHYECKUX MPOoOIIeMm;

IUTAHUPOBATh W OCYIIECTBIATH JIEATEIHHOCTh, HAMPABICHHYID HA pEIICHHE 3aaad
UCCIIEIOBATEIILCKOTO XapaKTepa.

dbopMynmupoBaTh W yIAep)KMBaTh  y4eOHYIO  3amady, COCTaBIsATh IUIAH U
MI0CJICIOBATEIBHOCTD JCHCTBUM;

OCYIIECTBISATH KOHTPOJIb IO 00pa3iy ¥ BHOCUTH HEOOXOJUMbIC KOPPEKTHBEI;

KOHTPOJIMPOBATH MPOIIECC U PE3yIbTaT yU4eOHOM MATEMAaTHUECKOM NeTeIbHOCTH;

aJICKBATHO OIICHUBATh NMPABHIHLHOCTH WU OIMIMOOYHOCTH BBHITIOJHEHHS Y4eOHOU 3amadd,
€€ 00OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXKHOCTH €€ PEILICHMS,

CIIMYaTh CHOCOO0 JEHCTBUS M €ro pe3yiabTaT C 33JaHHBIM JTAJOHOM C LENbIO
oOHapy>KEHHsI OTKJIOHCHUH ¥ OTJIMYUHN OT 3TAJIOHA.

MIPEIBUJICTh TPYIHOCTH, KOTOPHIC MOTYT BOSHUKHYTh IIPH PEIICHUN YU4eOHOU 33/1a4H;

MOHUMATh TPUYUHBL, 1O KOTOPHIM HE OBbUT JOCTHUTHYT TpeOyeMblid pe3yibTaT
JESTSIILHOCTH, OTNPECIIATh MO3UTUBHBIC U3MCHCHHS W HAIIPABIICHUS, TPEOYIONUE JaabHEHIIeH
padoTHI;

PETYJIMPOBATH CITOCOO BRIPAKCHUS SMOIIHH.

[IpenMeTHbIe pe3ynbTaThl OCBOSHHUS MNPOrpaMMBI MO MaTeMaTHKE MpPEICTaBICHBI IO
rojaM oOydYeHHs B paMKax OTJCIIbHBIX YYeOHBIX KypCOB: B 5—6 Kilaccax — Kypca «Maremarukay,
B 7-9 knaccax — KypcoB «Anredpay, «l eomeTpus», «BepoITHOCTh M CTaTUCTHKA.
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OEJZIEPAJIBHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «MATEMATHUKA». 5-6
KJIACCBI

ey u3yyenunsi yueOHOro Kypca

[TpuopuTeTHBIMH LENIIMU O0YYEHHUSI MaTeMaTHKE B 5—6 KJlaccax sIBJISIOTCS:
IpOJOJDKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHMUECKUX MOHATUH (4MCIIO, BEIMYMHA,
reoMerpuueckas  (Qurypa), OOECHEYMBAIOIIMX MPEEMCTBEHHOCTh UM  IEPCIEKTUBHOCTD
MareMaTu4eckoro oopa3oBaHus 00yJaroIuXcs;
pa3sBUTHE HMHTEIUICKTYaJIbHBIX W  TBOPUYECKUX cmocoOHoctel oOywaromumxcs ¢ 3IIP,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUH, HHTepeca K U3y4EHUI0 MaTEMaTHKY;
noasenerne obOydaromuxcs ¢ 3[1P Ha HOCTYMHOM A7 HUX ypOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTeMaTUKU U OKPYKAIOLIEro MUpa;
dopmupoBanue (HyHKIMOHATBHOW MAaTeMaTHYECKOH TI'pPaMOTHOCTH: YMEHHS pPAaclo3HaBaTh
MareMaTu4eckre OObEKThl B pealbHbIX JKU3HEHHBIX CUTYAlUsX, IPUMEHSATh OCBOCHHbIE YMEHUS
JUTSL PEHICHUS TPAKTHKO-OPUEHTHPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATH MOyYSHHBIE PE3YIIbTaThI
U OLICHMBATh UX HAa COOTBETCTBHE MIPAKTUYECKOM CUTYaIIUH.

OCHOBHBIE JIMHUH COJIEPYKAHMUS Kypca MaTeMaTUKH B 5—6 Kilaccax — apudmMeTndeckas u
reoMeTpUYecKasi, KOTOpblEe Pa3BUBAIOTCS MapajlleNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHAa OT JPYroM, a B TECHOM KOHTAaKTE€ M B3aUMOJCHCTBHM.
Taxoke B Kypce IPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTaMH aIreOpbl U ONUCATENbHOM CTaTUCTUKY.

Wzyuenmne apupmMeTndeckoro MaTepuajia HAuMHACTCS CO CHCTEMATHU3alUU U Pa3BUTHUS
3HaHUM O HaTypalbHbIX 4YHMCIAaX, IMOJIYYEHHBIX B HadainbHOM 1mkose. Ilpu sTOM
COBEPILICHCTBOBAHME BBIYMCIUTEIBHON TEXHUKH W (HOPMUPOBAHHE HOBBIX TEOPETHUYECKHX
3HAHUM COYyeTaeTcsi ¢ Pa3BUTUEM BBIUMCIUTEIBHOM KyJIbTYpbl, B YaCTHOCTH C OOy4YeHHEM
IPOCTEHIIMM TTpUEMaM MPUKUIKH U OIIEHKU PE3yJIbTaTOB BBIUMCICHUH. M3ydeHne HaTypalbHBIX
quCceN MPOoAoIDKaeTcs B 6 Kilacce 3HaKOMCTBOM € HauaJIbHBIMU MOHATUSAMH TEOPHH JIETUMOCTH.

Jpyroil kpynHbli OJ0K B cOAEpKaHUU apU(pMETHUYECKON JMHUU — 3TO JIpobu. Hauamno
U3y4eHHs] OOBIKHOBEHHBIX M JECATHUYHBIX JpoOel OTHECeHO K 5 kiaccy. DTO MepBbIi 3Tal B
OCBOEHUU JApo0el, Korja MpOMCXOJUT 3HAKOMCTBO C OCHOBHBIMHM WJI€IMHU, TOHATUSMHU TEMBI.
[Tpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JIpoOel B MOJHOM 00bEME MPEALIECTBYET U3YUYEHUIO
JECSATUYHBIX Ipo0eil, uTo 11e71eco00pa3HO C TOUYKU 3PEHHUS JIOTUKU U3JI0KEHUS YNCIOBOM JIMHUH,
KOTJa NpaBuia JEHCTBUH € JOECATUYHBIMHM JPOOSIMM MOXXHO OOOCHOBAaTh YK€ HM3BECTHBIMU
QITOPUTMaMH  BBITIOJHEHUSI JCUCTBUA C OOBIKHOBEHHBIMH JpOOSMH. 3HAKOMCTBO C
JNECATUYHBIMM ~ IpOOSMU  PACIIMPUT BO3MOXKHOCTH JUIsI [OHMMAaHHUS  OOY4YaroLIMMHUCS
NPUKIAJHOTO TPUMEHEHHsS HOBOW 3almUCH TpU H3YYCHUU JPYTUX TMPEIMETOB W TIpH
IPaKTUYECKOM Hcnonb30oBaHuU. K 6 Kiaccy oTHeCEH BTOpOW 3Tam B M3y4yeHMM JpoOei, rie
MIPOMCXOJUT COBEPIIEHCTBOBAHUE HABBIKOB CPAaBHEHUS U NpeoOpa3oBaHus ApoOel, ocBOeHHE
HOBBIX BBIYMCIUTENbHBIX AJITOPUTMOB, OTTAaUYMBAaHME TEXHUKHM BBIYMCICHHUN, B TOM 4YHCIE
3HAYEHUI BBIPAXKEHUH, COAEpk allUX U OOBIKHOBEHHBIE, U JECATUYHBIE APOOU, YCTAaHOBIIEHUE
CBsI3el MEX/y HUMH, pacCMOTpeHHe NMpUEMOB pelIeHHs 3ahay Ha apobu. B nauvane 6 kmacca
MPOUCXOUT 3HAKOMCTBO C IOHSATUEM MPOIIEHTA.

OCOOEHHOCTBIO M3YyUYEHHS TOJOKHUTEIbHBIX M OTPULIATENILHBIX YHCEN SBJSETCA TO, YTO
OHM TaKXe MOTYT pacCMaTpUBaThHCS B HECKOJIBKO ATAnoB. B 6 kitacce B Hayasie U3y4yeHUs] TEMbI
«[TomoxxuTenpHble U OTpPHUIATENbHBIE YMCIay BblaenseTcs noarema «llemble yncia», B paMKax
KOTOPOH 3HAKOMCTBO C OTPHUIATEIBHBIMH YHCIAMH M JEHCTBUSMH C TIOJOXHTEIbHBIMH M
OTPHIIATEIbHBIMU YUCIIAMH IIPOUCXOIUT HAa OCHOBE COAEP)KATEIILHOTO MOAX0/1a. TO MO3BOJISIET
Ha JIOCTYITHOM yYpPOBHE MTO3HAKOMHUTH YJAIINXCS MPAKTUIECKH CO BCEMH OCHOBHBIMHU MOHSITHSIMHU
TEMBl, B TOM YHUCJIE M C TMpaBHJIAaMH 3HAKOB IPH BBIMOJIHEHUH apU()METHUECKUX ACHCTBUI.
W3yueHne paluoHANbHBIX YHUCEN HAa 3TOM HE 3aKOHUYUTCS, a OyAeT MNpOJODKEHO B Kypce
anreOpsl 7 KJlacca, YTO CTaHET CIEAYIOIIMM MPOXOJ0M BCEX MPUHIMIUAIBHBIX BOIPOCOB, TEM
caMbIM pa3JieJIeHUEe TPYJHOCTEM obsieryaer BOCHPUATHE MaTepuana, a pacupeieseHHe BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.
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IIpu oOyuyeHMM pEUIEHHI0O TEKCTOBBIX 3aJad B 5—O6 KjaccaX HCHOJIb3YIOTCS
apugmernueckue mNpuEMBI pemieHUs. TeKCToBbIE 3aJaud, pelaemMbple IMpH  OTpaboTKe
BBIUMCJIUTEIbHBIX HABBIKOB B 5—6 KilaccaxX, pacCMaTpUBAIOTCS 3aJauyM CIEAYIOLUIMX BHJIOB:
3aJa4uM Ha ABM)KEHME, Ha YacTH, Ha MOKYIKH, Ha pabOTy ¥ MPOU3BOIUTEIBHOCTh, HA MTPOLEHTHI,
Ha OTHOWICHHs M mponopuuu. Kpome Toro, oOyyaromuecs: 3HaKOMATCS C IpUEMaMi peIIeHus
3aja4 repebopoM BO3MOKHBIX BAPUAHTOB, yyaTcsl paboTaTh ¢ MH(QOpMaIIHe, TpeICTaBICHHON B
dbopMe TabIuUI] WK THATPAMM.

B ®denepanbHOU paboueit porpamme PEyCMOTPEHO dbopmupoBaHue
IPOTEIEBTHUECKUX aNreOpandeckux NpezcTaBieHuid. bykBa Kak CHUMBOJ HEKOTOPOTO YHCia B
3aBUCUMOCTH OT MAaTE€MaTHYECKOIO KOHTEKCTa BBOJUTCS MOCTENEHHO. BykBEeHHas CHUMBOJIMKA
IIMPOKO HCIOJB3YETCS MPEXKIE BCEro Ui 3alMCU OOIMMX YTBEPXKIACHUH WM TPEASIOKEHHIA,
dbopMys1, B YACTHOCTH JJISl BBIUKCICHHS] T€OMETPUUYECKUX BEIUYMH, B KAUECTBE «3aMECTHUTEIIS»
qucia.

B kypce «MaremaTtukn» 5—6 KIAcCOB NPEACTaBIIEHA HAaIISIIHAs TE€OMETpHS,
HampaBJIeHHAsT Ha pa3BUTHE OOpa3HOrO MBIIIICHHUS, TPOCTPAHCTBEHHOTO BOOOPAXKECHMUS,
M300pa3uTeIbHBIX yMEHUH. OTO BaXHBIM d3Tall B H3YYCHHH TEOMETPHH, KOTOPBIN
OCYIIECTBIISICTCSI Ha HArJSIHO-TIPAKTUYECKOM YpPOBHE, ONHPACTCs Ha HarJSAHO-00pazHoe
MbIlIUIeHHE OOydaromuxcs. bosbinas poiab OTBOAMTCS MPAKTUYECKOW AESITEIbHOCTH, OIBITY,
AKCIEPUMEHTY, MojenupoBaHuio. OOyuaroluecss 3HaKOMATCA ¢ F€OMETPUUYECKUMHU (purypamu
Ha TUIOCKOCTH M B MIPOCTPAHCTBE, C UX MPOCTEHIINMU KOH(MUTYpALMSIMH, y4aTcs U300pakaTh UX
Ha HEJIMHOBAHHOW M KJIETYATON Oymare, pacCMaTpuBalOT MX MPOCTEHIMe CBOiCTBa. B mporecce
W3YYEHHUS HarJITHOW Te€OMETPUM 3HAHMs, MOJIyYeHHbIE OOYYaIOIIMMHUCA B HAYaJbHOM WIKOJIE,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MecTo y4yeOHOro Kypca B yueOHOM ILIaHe

CornacHo yueOHOMY miaHy B 5—6 KiaccaXx H3ydaeTcs HHTETPUPOBAHHBINA INpeaMeT
«MareMaTuka», KOTOpPBIM BKJIIOUaeT apu(pMETHUECKU MaTepuan U HarsAHYI0 T€OMEeTpHUIo, a
TaKXe MPOINeIeBTUUYECKUE CBEJCHMS W3 aireOpbl, SJI€MEHTHl JIOTUKM M Hadaja ONucaTelbHOU
CTaTHCTHUKH.

VY4eOHbIl M1aH HA M3yuyeHHe MaTeMaTHKU B 5—06 Kjlaccax OTBOJUT HE MeHee 5 yuyeOHbIX
4acoB B HEJIEIIO B TEUEHHE KaXKJI0ro rojia o0yueHus, Bcero He MeHee 340 yueOHbIX 4acoB.

COHEPXAHUE YUEBHOI'O KYPCA «MATEMATUKA» (ITO 'OAAM OBYYEHUA)
S KUIACC

HartypaJjbHble yncia 4 HYJIb

HarypanbsHoe uucno. Psg HatypaneHbix umcen. Yucno 0. M3o0paxeHue HaTypalbHBIX
YyHCceJsl TOYKaMU Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOHA.

[To3unmonHas cucrema cuuciieHus. *Pumckas Hymepanus Kak IpuMep HEemo3UIUOHHON
CHCTeMbI carceHus ™., JleCsSTHYHAS CHCTeMA CUHCIICHIS.

CpaBHeHHE HaTypaJbHBIX YHCEJ, CPaBHEHHME HATypaJbHBIX udncesl ¢ HyléM. CrocoOsl
cpaBHeHUs. OKpyTJIeHHE HAaTypalbHbBIX YUCEIL.

CrnoxeHue HaTypalbHBIX YHMCEJ; CBOICTBO HyJs INpU CIOKEHHU. BplunmTanue Kak
neiicTBre, 00paTHOE CIOKEHHIO. Y MHO)KEHHE HaTypaJIbHbIX YHCEN; CBOMCTBA HYJNS U €IUHHIIBI
npu ymMHOXKeHHH. JlenmeHue Kak JeiicTBue, oOpaTHOe YMHOXeHHMI0. KOMIOHEHTHI JeHCTBHIA,
cBs3b Mexay HUMHU. [IpoBepka pesynbrara apudmernueckoro aeictus. [lepemecturensHoe u
COYETaTeNIbHOE CBOMCTBA (3aKOHBI) CIOKEHHSI M YMHOXKEHHUS, *pacripepeauTeIbHOe CBOWCTBO
(3aKOH) YMHOXKEHUST ™.

Hcnonb3oBanue OykB /Ui 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA M 3alHCH CBOWCTB
apuMETUIECKUX JEHCTBUM.

! 3n1ech u panee * *0003HAYEHBI TEMBI, H3YYCHHUE KOTOPBIX MPOBOIUTCS B O3HAKOMHUTEIHHOM ITIane. [legaror
CaMOCTOSTEIILHO OMPEICIIICT 00bEM H3yIaeMOro MaTepHraa.
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*JlenuTtenu M KpaTHbIE 4MCIa™, pas3sioKEHHE Ha MHOXxUTenu. [IpocTele W cocTaBHBIE
yucna. *[Ipusnaku genmumocty Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocTaTKOM.

Crenenp ¢ HaTypaJIbHbIM IIOKa3aTeJIeM. 3alKCh YUCIa B BUIE CYMMBI pa3psIHBIX
CJIaracMsIX.

UucinoBoe BplpakeHHE. BBIUKMCIIEHHE 3HAYEHWM YHUCIIOBBIX BBIPAXKCHUHN; IIOPAIOK
BBINIOJHEHUS  AciicTBui. Mcmosnp3oBaHuMe IIpU  BBIYMCICHMSAX  NEPEMECTHTEIBHOTO U
COUYETATEJIbHOIO CBOMCTB (3aKOHOB) CIIOKEHMSI M YMHOXKEHUS, *pacnpeleIMTeIbHOr0 CBOWCTBA
YMHOKCHHS ™.

JApoon

IIpencraBnenue o qpodu kak croco0e 3arnucy 4acTd BenUUUHbl. OOBIKHOBEHHBIE JPOOU.
[IpaBuibHBIE U HETIpaBUIbHBIE ApoOH. CMemanHas ApoOk; MPeACTaBIeHUE CMEIIaHHOK ApoOH B
BUJIC HENpPaBUIbHON JApoOM M BbIIENEHHE ILEJONH 4YacTH YUCIa U3 HENpPaBWIBHOM JpoOu.
N300paxxenne napoOeil ToukamMM Ha YUCIOBOW mpsiMod. OCHOBHOE CBOKMCTBO JIpOOH.
*Coxpatenue npobeit. [IpuBeaenue qpobu k HOBOMyY 3HaMeHaTen*. CpaBHeHUE 1poOeit.

CrnoxeHue W BBIYMTAHHUE ApOOei. YMHOKEHHE U JeJIeHHUEe IpoOei; B3aMMHO-00paTHBIC
npodu. *Haxo)xieHre 4acTH LeJI0ro U LEeJIOro 1o €ro 4acTu™.

Hecsituunas 3amuch pobeit. [IpeacraBnenue AecsITHYHON ApoOu B BUIE OOBIKHOBEHHOM.
N300pakeHne NECSITUYHBIX IpoOel ToukaMu Ha 4YUCiI0BOM mpsMoil. CpaBHEHHE AECATUYHBIX
IpOOeii.

Apudmernueckue neicTBUA C JECATUYHBIMM JpoOsMu. *OKpyriieHHe JecATUYHBIX
Ipooeir™.

Penrenune TeKCTOBBIX 3224

Pemenue TekcTOBBIX 3aa4 apupMETHUECKUM criocoOoM. *PerieHne Joruyeckux 3azuad.
Pemenue 3a1a4 nepeGopoM BceX BOZMOXKHBIX BapuaHTOB™. Mcrionb30BaHKue IPU PELLICHUH 33a4
TaOJIUI ¥ CXEM.

Pemenne 3amad, conaep:KallMX 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIMYUHBL: CKOPOCTB,
BpEMsl, PAacCTOSIHME; II€HA, KOJMYECTBO, CTOMMOCTb. ENUHMIBI HM3MepeHusi: Macchbl, 00bEMa,
LIEHBl; PACCTOSIHMS, BPEMEHH, CKOpOcTU. CBfA3b MEXIy EAMHHMIAMH W3MEPEHUS KaXI0u
BEJIMYMHBI.

Perienue 0CHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBnenue qaHHBIX B BUJIE TaOIUL, CTOJIOYATHIX JUATPaMM.

Harusanas reomerpus

Harnsguele npeacraBneHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE3OK, JIyd,
yroji, JIOMaHas, MHOIOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yrou. IIpsamoi, ocTpelid, Tymoun u
Ppa3BEPHYTHIE YTIIBL.

JUlnHa OTpe3Ka, METpUYECKHME €OUHMIBl JUIMHBL. JlIMHA JIOMaHOW, NEepUMeTp
MHOTOYTOJIbHUKA. MI3MepeHne n mocTpoeHue yriioB ¢ MOMOIIBIO TPAaHCIIOPTHPA.

Harnsiinaeie npencrasienus o purypax Ha mioCKOCTH: MHOT'OYTOJIBHHK; MPSMOYTOJbHHUK,
KBaJIpaT; TPEYroJbHUK, *0 paBeHCTBE QUryp™.

N3o6pakenue ¢puryp, B TOM ymcie Ha kietyaToil Oymare. *[loctpoenue KoHpUrypanui
U3 yacTeld MpsIMOW, OKPY>KHOCTH Ha HEJIMHOBAaHHOW W KjeryaToi Oymare*. Mcmonb3oBaHue
CBOICTB CTOPOH U YIJIOB NMPSMOYIOJbHUKA, KBaIpaTa.

[Tnouranp npsAMOYroibHUKA 1 MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM 4Hcie Guryp, n300paKEHHBIX Ha KieT4aTol Oymare. EAMHUIIBI n3MEpeHus MIIoau.

*HarnsiaHple HpencTaBiICHUST O IPOCTPAHCTBEHHBIX (QUIYypax: MPsSMOYTOJbHBIN
napajjenenunen, KyO0, MHOrOrpaHHMKH. F300pakeHue NPOCTEUHIIMX MHOTOI'PAaHHHUKOB.
Pa3éprku kyba u mnapamienenunena. Co3gaHue Mojieiel MHOTOrpaHHUKOB (U3 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U Ap.)™.

*O0BEM PSIMOYTOIBHOTO TIapayienenuneaa, kyoa. Enuauis nusmepenus oobema™.

6 KJIACC
HarypajbHble ynciia
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Apudmernueckrue IeHCTBUS C MHOT'O3HAYHBIMH HATypaJbHBIMU YHCIaMU. YHCIOBBIE
BBIP@)KEHUS, MOPAJOK JEHCTBUI, UCIONb30BaHUE CKOOOK. Vcnoib3oBaHME HMPU BBIYMCIEHUSIX
[IEPEMECTUTENBHOIO U COYETaTEJIbHOIO CBOICTB CJIOKEHHUS U YMHOXEHHS,
*pacnpenenuTenbHOro cBoiicTBa yMHOKeHHs. ™ OKpyTrieHne HaTypaJlbHbIX YUCell.

Jlenutenu W KpaTHbIE YHCIa, *HauOONbIINKA OOLIMI JenuTeNh W HauMeHbIee oOInee
KpaTHoe. J[eTMMOCTb CyMMBI U IpOU3BeieHUsA ™. JlejeHne ¢ OCTaTKOM.

Apoon

OObIKHOBEHHAs 1po0b, OCHOBHOE CBOMCTBO ApoOH, cokpalieHue apodeil. CpaBHeHUE U
yrnopsaounBanue npooeid. Pemenue 3agau Ha HAXOXKICHHWE YAcTH OT LIEJOTO U LEJIOTo MO €ro
yactu. J[poOHOe uMcio kak pesynbTar AeneHus. IlpencraBieHue aecaTndyHoil ApoOu B Buie
OOBIKHOBEHHOM JApOoOM ¥ BO3MOXKHOCTH IPEJCTaBICHUS OOBIKHOBEHHOH JpoOM B BHUjE
necaTUuYHol. JlecsiTuunble 1poOu M MeTpuueckas cucrema mep. ApudmeTuyeckue IeicTBUs U
YHCIIOBBIE BEIPAXKEHUS C OOBIKHOBEHHBIMU M JIECATUYHBIMH IPOOSIMHU.

OtHowenue. [leneHue B JaHHOM OTHOWIEHMH. *Macmrad®, nponopuus. IIpumenenue
IIPONOPLMI IPU PELICHUU 3a]1a4.

ITonstue npoueHTa. BeluncieHne NpoueHTa OT BEIMYHUHBI U BEIUYHUHBI 110 €€ IPOLEHTY.
BolpakeHue mpoLEeHTOB AECATUYHBIMU JIpoO0siMu. PemieHue 3amad Ha mpoueHThl. BeipaxeHue
OTHOLICHHS BEJIMYMH B ITPOLIEHTAX.

IToJi0kuTeIbHBIC M OTPUIIATEIbHBIC YHCIA

[lonoxxurenpHble W oTpuuaTenbHble uucia. Llenble uyncnma.  *Mogyne  ymcna,
reoMeTpuUecKasi WMHTepHpeTanus Moayis uucia*. M3oOpakeHue yucen Ha KOOPAMHATHOM
npsiMoi. *YUncoBbie TPOMEXKYTKU ™.

CpaBaenue uncen. ApudmMernaeckue AeUCTBUS C TOJI0KHUTEIBHBIMA U OTPUIATEIHHBIMH
YHCIIaMHU.

[IpsimoyronbHasi cuctemMa KOOpJIMHAT Ha TUIOCKOCTH. KoOopAMHATHI TOUKHM Ha MJIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Todek U GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

BykBeHHbIe BbIpaxkeHHs

[Tpumenenue OyKB I 3alUCH MaTeMaTHYECKUX BbIpaXXeHUH U npeanoxeHnil. CBoiicTBa
apu@meTnyeckux aeucTBui. *bykBeHHbIE BBIpaXKEHHSI U YMCIIOBBIE MTOJICTAHOBKU.™ BykBeHHbBIE
pPaBEHCTBA, HAXOXJEHUE HEHU3BECTHOIO KOMIOHeHTa. Dopmyibl; (GOpMylbl NepUMeTpa Hu
TJIOIIAIU TIPSIMOYTOJIbHUKA, KBaJIpaTa, *00bEMa mapasuienenurneia u kyoa*.

Pelnenue TeKCTOBBIX 33124

Pemenue TekcTOBBIX 3aa4 apupMETHUECKUM criocoOoM. *PerieHne Joruyeckux 3azad.
Pemenue 3aau nepe6opoM BceX BOSMOXKHBIX BapUaHTOB. ™

Pemenue 3amau, colep)kalmiMxX 3aBUCHUMOCTH, CBS3BIBAIOLIUX BEJIUYUHBL: CKOPOCTb,
BpeMs, PpAcCTOSHUE; I€Ha, KOJHWYECTBO, CTOUMOCTh; MPOMU3BOJUTEIBHOCTb, BpEMs, OO0BEM
paboThl. EnuHUIBI M3MEpEeHUs: Macchl, CTOMMOCTH; PACCTOSIHUS, BpeMEeHH, CKOpocTH. CBs3b
MEXy €IMHULIAMU U3MEPEHNS KaKJOW BETUYHHBI.

Pemenune 3amay, CBS3aHHBIX C OTHOUIEHMEM, HPONOPIUOHAIBLHOCTHIO BEJIUYMH,
NPOIIEHTAaMH; pellieHe OCHOBHBIX 3a/1a4 Ha JPOOU U MPOLIEHTHI.

*OneHka ¥ IPUKUKA, OKPYTJIICHHE pe3ysbTara™.

*CocraBiieHue OyKBEHHBIX BBIPAKEHHUH MO YCIOBUIO 3aaun ™.

[IpencraBienue NaHHBIX ¢ MOMOINBIO TaOmuI W auarpamm. Crosnlyarblie AMArpaMMbl:
YTEHHE U TIocTpoeHue. UTeHne KpyroBbIX IHarpaMM.

Harnsignas reomerpust

Harnsinuele npenctaBieHust o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yroJ1, IOMaHasi, MHOTOYT OJIbHHK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

*BzauMHOE pacnoyOKEHHE JABYX MPAMBIX Ha IUIOCKOCTH, IapajuleNbHBIE IpsIMBIE,
NEepHEHINKYIISIpHbIE TpsMble™. V3MepeHne pacCTOSHUI: MEeXAy AByMs TOYKaMH, OT TOYKH 0
IIPSIMOM; JUIMHA MapuIpyTa Ha KBaJpaTHOM CETKE.

W3mepenne M MOCTPOEHHE YITIOB C IOMOIIBK TPAaHCIOPTHPA. BUABI TPEyroabHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIM, TYHNOYTOJIbHBIN; paBHOOEAPEHHBINH, PaBHOCTOPOHHHIA.
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YeTsIpEXYroIbHUK, IPUMEPBI YETBIPEXYTOJILHUKOB. [IpsAMOYronbHUK, KBagpaT: UCIOIb30BAHUE
CBOWCTB CTOPOH, YIJIOB, AuaroHaineil. *M3o0pakeHue reomeTpuueckux GuUryp Ha HeTMHOBaHHOM
OyMmare C HCIOJIb30BAHMEM LMPKYJI, JIMHEHKH, YrolbHHMKA, TpaHcrnoptupa™. IlocTtpoeHus Ha
KJIeT4aTou Oymare.

[lepumerp wmHoOroyroipHuka. [loHsTne momanu GUIypel; €AMHUALBI W3MEPEHUs
wiomaay. [IpubmmkénHoe u3MepeHue miomanu Guryp, B ToM 4uCiIe Ha KBaJpaTHOM ceTke.™
[TpuOnmxE€HHOE U3MEPEHNE AJTMHBI OKPYKHOCTH, IUIOILAIN Kpyra™.

*CumMerpus: LEeHTpallbHas, oceBas M  3epkajbHas cummerpuu. llocTpoeHue
CUMMETPUYHBIX QUryp™.

*Harnsgusle npeicTaBieHHs O IMPOCTPAHCTBEHHBIX (urypax: mnapamienenunen, Kyo,
npu3Ma, THpamMKIa, KOHYC, IHUIUHADP, map u chepa. M3o0paskeHre MpoCTpaHCTBEHHBIX (UTYP.
IIpumepel  pa3BEPTOK MHOIOTPAHHMKOB, LuiIMHApa M KoHyca. Co3ganue Mozenen
NPOCTPAHCTBEHHBIX (puryp (13 Oymaru, MpoBOJIOKH, IUTACTHIINHA H JP.).

[lonstne o00BEMa; eauHHUIBI HU3MepeHuss o00béMa. OO0BEM  MPSAMOYTOJBHOTO
napajuienenumneaa, kyoa*.

[NIAHUPYEMBIE TIPEAMETHBIE  PE3VIJIbTATBI OCBOEHUSA  TTPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATUKA».

OcBoenne yueOHOrOo Kypca «Marematuka» B 5—6 Kiaccax OCHOBHOM INKOJBI JOJKHO
o0ecreunBaTh JOCTHXKEHHUE CIICIYIONINX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTAaTOB:

S KVIACC

Yucna v BbIYHMCICHUA

OpueHTHpOBAaTBCS B MOHATHUAX M ONEpUPOBaTh Ha 0a30BOM YpOBHE TEpMHHAMH,
CBSI3aHHBIMU C HaTypaJIbHBIMU YHCIAMH, OOBIKHOBEHHBIMU U AECATUYHBIMU APOOSIMH.

CpaBHUBaTh U yNOPSAA0YMBATh HATYpAIbHBIEC YNCIA, CPABHUBATH B IIPOCTEHIINX CIydasx
OOBIKHOBEHHBIE IPOOH, AECATUYHBIE JPOOH.

CoOTHOCUTh TOYKY Ha KOOPAMHATHOW (YMCIOBOM) MpPSIMOM C COOTBETCTBYIOLIUM €if
YHUCIIOM M U300pakaTh HATYpaJbHbIE YKC/Ia TOUKaMU HAa KOOPAMHATHOM (YMCIOBOI) MPSIMOH.

BeinonuaTe apupmMeTyeckue NecTBUS ¢ HaTypaJlbHBIMU YHCIaMHU, ¢ OOBIKHOBEHHBIMHU
JIpOoOsIMHU B MPOCTENUIINX CITydasiX.

BbINOMHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BBIYMCICHUN.

OxpyrisITh HaTypaibHbIE YHUCTIA.

Pelnenue TeKCTOBBIX 33124

Pemartp TekcTOBBIE 3a7]aUun apUPMETHUECKUM CIIOCOOOM M C TIOMOIIBIO OPTaHU30BaHHOTO
KOHEYHOro mepebopa BceX BO3MOXKHBIX BApHAHTOB (IIPU HEOOXOAMMOCTH C HampaBisroOIei
MTOMOIIIBIO).

Pemars 3aaun, cogeprxaliye 3aBUCUMOCTH, CBSI3bIBAIOLINE BEINYMHBI: CKOPOCTh, BPEMS,
paccTosiHue; 1I€Ha, KOJMYECTBO, CTOMMOCTh (IIpM HEOOXOJUMOCTH C HCIOJIb30BAaHUEM
CHpaBOYHON MHPOPMALIUN).

Hcnonb30BaTh KpaTKue 3alIUCH, CXEMBI, TaOIUIbl, 0003HAUYEHHUS [TPHU PEIICHUH 3a/1au.

ITonp30BaTbcsd OCHOBHBIMHU €IMHMIIAMU U3MEPEHUS: LIEHBI, MACChl; PAaCCTOSIHMS, BPEMEHH,
CKOpOCTH; BhIpa’kaTh OJHU €AMHHUIIBI BETMYUHBI Yepe3 JIpyrue (Mpu HeoOXO0AUMOCTH C OIIOPOH Ha
CIPaBOYHYIO HH(POPMALIHIO).

W3Bnekars uHboOpMaluio, MpeAcTaBIeHHYIO B TaOJulle, Ha CTOJO0YaTOM Auarpamme,
MHTEPIIPETUPOBATH PEACTABIECHHBIE JAHHBIE, UCIIOJIB30BATh JaHHBIC IIPY PELIECHUH 3a1a4.

Harnsgnas reomerpust

Ilonb30BaTbcd TEOMETPUUYECKMMHM IOHATHUAMHU: TOYKA, NIpsMas, OTPE3OK, JIyd, Yroil,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTH TpUMEpPHl OOBEKTOB OKPY)KAIOLIETO MHpa, UMEIOIMUX (OpMy H3YHdEeHHBIX
reoOMeTpUUIecKuX puryp.

Vcnonb30BaTh TEPMHUHOJIOTHIO, TIPH HEOOXOAUMOCTH 110 BU3YAJILHOM OIOpE, CBA3AHHYIO
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C yrilaMu: BEpUIMHA, CTOPOHA; C MHOTOYIOJbHUKAMU: YIroJjl, BEpIIMHA, CTOPOHA, JUAaroHalb; C
OKPYKHOCTBIO: painyC, TUaMETP, LEHTP.

N300pakaTh HM3y4eHHBIE TeOMETpUYecKHe (UTypbl Ha HEJIMHOBAHHOM W KIIETYATON
Oymare ¢ MOMOILBIO UPKYJIS U JIMHEHKH (I10CIe COBMECTHOI'O aHAIN3a).

HaxomuTh AMuHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHMEM C IIOMOILBIO JIMHEHKH,
CTPOUTH OTPE3KH 3aJaHHOU JUIMHBI; CTPOUTH OKPYXKHOCTB 3aJJaHHOTO pajinyca.

Hcnonws3oBark CBOWCTBA CTOPOH UM YIJIOB HPSAMOYIOJIBHMKA, KBajpara Uil HX
IIOCTPOCHHS, BEIYNCIICHMS IIOIAAN U IEPUMETpa.

Bbruucnate nepuMeTp u miomniaas KBajapara, npsiMoyroiabHHUKA, (UTYp, COCTABICHHBIX M3
IPSMOYTOJIbHUKOB, B TOM 4Hcie Guryp, n300pak€HHbIX Ha KiieT4aToi Oymare.

[Tonb30BaTbcsl OCHOBHBIMM METPUUECKHMHU €IMHULIAMU M3MEPEHMs UIMHBI, IUIOLIA/I;
BbIp@)XaTh OJHHU E€IMHHUIBI BEIUYMHBl 4Yepe3 Apyrue (Ipu HEOOXOJUMOCTH C ONOpOM Ha
CIIPABOYHYIO WH(DOPMAIIHIO).

Pacnio3HaBath napasmenenune]i, Ky0, UCIOJIb30BaTh TEPMUHOJOIHIO: BEpLIMHA, PeOpo
rpaHb, U3MEPEHHUS; HAXOIUTh U3MEPEHUS MapajieNienumesa, Kyoa.

Beruuciate 00bEM Ky0Oa, mapasuienenunesna no 3aJaHHbIM M3MEpeHHUs M (C Omopoil Ha
QITOPUTM y4eOHBIX IEHCTBHIA), TOJIb30BATHCS SAMHUIIAMH U3MEPEHUs 00bEMA.

Pemarp HecnoXHbIE 3aa4yd Ha U3MEPEHHUE I€OMETPUYECKUX BEIMYUH B IIPAKTHYECKHUX
cuTyanusax (mpu HeoOXOAUMOCTU C BU3YaJIbHOW OTIOPOi).

6 KJIACC

Yuciia 1 BbIYHCICHUSA

OpueHTUpOBaTbCd B MOHATHSAX M ONEPUPOBaTh Ha 0a30BOM YpOBHE TEPMHHAMH,
CBSI3aHHBIMHU C Pa3IMYHBIMM BHJAMM YHMCEI U CHOocO0aMHU MX 3alMCH, MEPeXOIuTh (€ciu 3TO
BO3MO>KHO) OT OJJHOU (hOpMBI 3aIIMCH YUCIIa K JPYTOH.

CpaBHMBaTh M YHOPSIOYMBATH LIEJble YMCIIA, OOBIKHOBEHHBIE M JECATUYHBIE Ipoowu,
CpaBHMBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BeimonuaTe apudmernyeckue JeHCTBUA C HATypalbHBIMM UM LEJNBIMH YHCIIAMH,
OOBIKHOBEHHBIMU U JI€CATUYHBIMU JAPOOSIMHU, TIOJOKUTEIBHBIMU U OTPULIATEIIbHBIMHU YHCITAMH.

BbluMcnsaTe 3HAYEHHsS YHMCIOBBIX BBIPAKECHHUN, BBINONHATH IPUKUIKY M OLIEHKY
pe3ynbTaTta BBIYUCIICHUMN; BBIMOJHATH IMPEOOpPa3OBaHUS YHMCIOBBIX BBIPAKEHUH HAa OCHOBE
CBOWCTB apu(METUUYECKUX AECHCTBUM.

CoOTHOCUTH TOYKY Ha KOOpPAMHATHOM NPSMON C COOTBETCTBYIOLIMM €M YHUCIOM U
n300pakaTh yMcia TOYKaMU Ha KOOPAMHATHOM NMPsIMOM, HaXOAUTh MOYJIb YUCIIA.

CoOTHOCHUTH TOUKH B MPSMOYTOJIbHOW CUCTEME KOOPJIMHAT C KOOPIUHATAMH 3TOM TOUKH.

OKpyrasaTh 1eable Yuciaa U JAecATHUHbIEe Apolu (1o oOpasily), HaXOJUTh MPHOIMKEHUS
YUCEel.

YucnoBbie 1 OyKBEeHHbIE BBIPAKCHHUS

OpueHTHpOBaTbCd B TMOHATHSX M ONEPUPOBaTh Ha 0a30BOM YpOBHE TEpMHHAMH,
CBSI3aHHBIMU C 3aMMCHIO CTETIEHU YHCIa, HAXOAUTh KBaJIpaT U KyO YMCIIa, BBIYUCIIATH 3HAUEHUS
MPOCTEHMIINX YHCIOBBIX BHIPAKEHUH, COEPIKAIUX CTETIEHH.

ITonp30BaTbes MpHU3HAKAMU JIEIUMOCTH (TMIPH HEOOXOJUMOCTH C ONOPOH Ha alfOPUTM
IpaBHJIa), pacKkia/lbIBaTh HATYPAJbHBIE YKCIIA HA MPOCTHIE MHOKHUTEIH.

*Tlonp30BaThCSt MAaCIITAOOM™, COCTABIISATH MIPOMOPLIUHU U OTHOIICHHS.

Wcnonb3oBate OykBel Uil OOO3HAU€HHs YHCEN TPU 3allcCH  MaTeMaTHYeCKHX
BBIDQKEHUH, HAXOIUTh 3HAUYEHUS OYKBEHHBIX BBIPAKEHHUH, OCYIIECTBISISI HEOO0XOIUMBbIE
MOJICTAHOBKU U MpeoOpa3oBaHus (C OMOPOi Ha aJTOPUTM YU4eOHBIX IeHCTBU).

Haxonutbs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

Pemrate MHOTOIIAaroBble TEKCTOBBIE 337aYl apU(METHYECKHM CIIOCOOOM C Omopod Ha
BOIIPOCHBIH TJIaH.

Pemarp mpocreiilne 3agaud, CBA3aHHBIE C OTHOLIEHHMEM, MPONOPLHMOHAIBHOCTHIO
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BEJIMYMH, IPOLIEHTAMH; PellIaTh TPU OCHOBHBIE 3a/1a4X Ha IPOOU U MPOLIEHTHI.

Pemate 3agaun, coneprkaiiye 3aBUCMMOCTH, CBSI3bIBAIOIME BETMUYNUHBL: CKOPOCTb, BpEMH,
paccTosiHue, IIeHa, KOJWYECTBO, CTOMMOCTbH; MPOU3BOJUTEIBHOCTh, BpeMs, 00b&Ma pabOTHI,
UCNONB3ysl apudMeTHdeckue JeMCTBUS, OLIEHKY, MNPHUKUAKY; I0Jb30BaTbCcid €IUHHMIIAMU
U3MEPEHUS] COOTBETCTBYIOIIMX BEINYHH.

CoctaBisaTh OyKBEHHBIE BBIPaKEHUS 110 YCIIOBHIO 33/1a4M [10CIIE COBMECTHOTO aHAIU3a.

W3BnekaTh MHPOPMALIMIO, TPEJCTABICHHYIO B Ta0IUIaX, HA JTMHEHHON, CTOI0YATON HITH
KpPYroBOM AuMarpaMmax, MHTEPIPETHPOBATH IMPEJCTABICHHbIE IAHHBIE; HCIIOJIb30BaTh JaHHBIE
IPU PELICHUH 33/1a4.

[IpencraBnsaTh HH(GOPMALMIO C TOMOILBIO TAOIULL, TUHEHHOM U CTOJIOUATON AUarpamMM.

Harasnasi reomerpust

[IpuBoaUTE TpUMEpPHl OOBEKTOB OKPYKAIOLIEr0 MHUpA, UMEIIUX (HOpMYy H3YydEHHBIX
TeOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PABHBIX U CHMMETPUYHBIX
dburyp.

N300pakaTh C TMOMOINBIO WHMPKYJS, JIMHEHKH, TPAHCIOPTUpAa HA HEIMHOBAHHOH U
KJeTyaToll Oymare H3y4yeHHblEe IUIOCKHME TIeoMeTpudeckue QUrypsl M KOHGUIypaluH,
CUMMETPUYHBIE (PUTYPHI.

Vmets npescTaBieHHe 0 T€OMETPUUECKUX MOHATUSAX: PABEHCTBO (PUIyp, CHMMETPHS, OCh
CUMMETpPHH, IICHTP CUMMETPHH.

HaxoauTe BeNWYMHBI YIJIOB M3MEPEHHEM C IOMOUIbIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3aJJaHHOM BEJMYWHBI, IIOJIb30BAaThCS TPU PpEIICHUH 3aJad TPaxyCHOM MEpOil  yIJoB;
pacrio3HaBaTh Ha YepTEXax OCTPbIN, MPAMOMN, pa3BEPHYTHIN U TYHON YIJIBI.

Bbraucnare iMHy JOMaHOW, NMEPUMETP MHOTOYTOJBHUKA, TOJIBb30BAaThCS €IMHUIIAMU
U3MEPEHUs IJIMHBI, BEIPAXKATh OJJHU €AMHUIBI U3MEPEHUS JUIMHBI Yyepe3 ApyTHe.

HaxonuTe, HCTIONB3ysl 4epTEXHBIE HHCTPYMEHTHI, PACCTOSIHUS: MEXKIy BYMsI TOUYKAMH,
OT TOYKH JI0 MIPSIMOM, JUIMHY IIyTH Ha KBaJPaTHOMN CETKe.

Beraucnare miomans ¢GuUryp, COCTaBIEHHBIX W3 MPSIMOYTOJIBHHUKOB, HCIIONIB30BaTh
pa3OueHue Ha NpPSIMOYTOJBHHUKM, Ha paBHbIE (DUTYpPBI, JAOCTpaMBaHHE [0 HPSIMOYIOJIBHUKA;
MOJIb30BAThCS OCHOBHBIMH CIAMHHIIAMH HW3MEPEHUS TUIOIMIAIH;, BBIPAKATh OJHHU EIMHHUIIBI
U3MEpeHusl IUIoaaAM 4epe3 JApyrue (Ipu HEoOXOAMMOCTH C ONOpOH Ha CIPaBOYHYIO
nHpopMaIuo).

Pacrio3HaBaTh Ha MOJESAX U U300PAKEHUAX MUPAMUAY, KOHYC, LIUJIMHAP, UCIIOIb30BaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KiIeT4aToi Oymare npsMOYTOJIbHBIN Mapaieenune.

Beraucnate 00bEM MPsIMOYTOIBHOTO TapalieNienue ia, Kyoa, mojb30BaTbCs OCHOBHBIMHU
€IMHUIIaMU U3MepeHHs 00bEMA; BBIpAXKaTh OJHU €IMHUIIBI H3MEepeHHs 00bEéMa yepes3 Jpyrue (¢
OTIOpPO# Ha CIIPABOYHYIO WH(POPMAITHIO).

Pemrate HecnoXHbIE 3a7a4l HA HAX0X/IEHHE T€OMETPUUECKUX BEJIIMYMH B MPAKTUYECKUX
CUTyalusx (Mpy HEOOXOIMMOCTH C BU3YaJIbHOM OMOPOH).

OEJIEPAJIBHAS PABOYAS TPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI

Heau n3yvyeHus yueOHOro Kypca

Anrebpa sBiseTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOHM IIKOJBI: OHa OOECIeYHBAET
U3y4eHHE JPYTUX TUCIHIUIMH, KaK €CTECTBEHHOHAayYHOTO, TaK M T'yMaHUTAPHOTO IMKIIOB, €€
OCBOCHHME HEOOXOJIUMO /ISl MTPOAOIKEHHsI 00pa30BaHUsS U B MOBCEIHEBHON Kn3HU. Pa3Burue y
00yJaromuxcst HayYHBIX MpeCTaBICHAN 0 MIPOUCXOXKIACHUHT
U CYHIHOCTH anre0pamveckux abCcTpakuui, crnoco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHUI W TPOLECCOB B IMPUPOAE M OOIIECTBE, POJIM MaTEeMaTHYECKOTO MOJICIUPOBAHUS B
HaY4YHOM TO3HAaHUHM M B MPAKTUKE CIOCOOCTBYET (POPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS U
Ka4eCTB MBIIUICHHUS, HEOOXOIMMBIX U aJanTalid B COBPEMEHHOM LH(POBOM OOIIECTBE.
N3yuenne anreOpbl €CTECTBEHHBIM 00pa3oM o0ecleuMBaeT pa3BUTHE YMEHHUs HAOI0IaTh,
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CpPaBHHBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEeHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHUS U BBIBOJIBI, ()OPMYIUPOBATH yTBEPIKICHUS.
OcBoenue Kypca areOpsl 00ecreunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS! 00YYalOIUXCs: OHU
UCIONB3YIOT JACIYKTUBHBIE W HWHAYKTUBHBIE PACCYKICHHS, 0000IIeHHE W KOHKPETHU3AlHIo,
abctparupoBanre u aHamoruto. OOydeHue anreOpe mMpeArnogaraeT 3HAYUTENBHBIN O00BEM
CaMOCTOSITENIbHOM J1eATeIbHOCTH OOYYaIOUIUXCs, MO3TOMY CaMOCTOATEIbHOE pelIeHue 3ajay
€CTECTBEHHBIM 00pa3oM SIBIISICTCS peann3anneii 1e1TeIbHOCTHOTO MPUHITUIA O0yUCHHS.

B crpykType mporpammbl yueOHOro Kypca «AmnreOpay» OCHOBHOW IIKOJBI OCHOBHOE
MECTO 3aHUMAIOT  COJEPXKATEIbHO-METOAMYECKUE JIMHUU: «Yucaa U BBIUUCICHU;
«AnreOpanyeckue BBIpAXKECHUs»; «YpaBHEHUs U HepaBeHCTBay; «DyHkuuny. Kaxnas u3 stux
COJIEpKATEIHHO-METOANYECKUX JIMHUNM Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUEHHUs Kypca,
€CTECTBEHHbIM 00pa3oM NepervieTasch U B3aMMOJEUCTBYS C JAPYTMMHU €ro JuHUsSMU. B xone
U3yUYEHHsI Kypca 00y4aromuMcst PUXOIUTCS JIOTHIECKU PACCyKAATh, UCIIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN f3bIK. B CBSI3U € 3TUM I11e1eco00pa3HO BKIIOYUTH B MPOrpaMMy HEKOTOpHIE
OCHOBBI JIOTUKH, ITPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3zefibl MaTeMaTH4YECKOro oOpa3oBaHUs U
CIOCOOCTBYIOLITME OBJQJCHUIO OOYYArOIIMMHCS OCHOB YHHUBEPCAIBHOI'O MaTeMaTHYeCKOTO
a3plka. TakuM 00pa3oM, MOXKHO YTBEpXKIaTh, UYTO COJEPKATEIBHOM M CTPYKTYpPHOU
0COOCHHOCTBIO Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanne auHUU «Yucia W BBIYUCICHHS» CIYXKAT OCHOBOM JJisi JalIbHEUILIEro
M3YYEHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOIIMUXCS JIOTUYECKOTO MBIILICHUS,
(OPMUPOBAHUIO YMCHHSI TOJIb30BATHCS AITOPUTMAMH, a TAK)KE NMPHOOPETECHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOJMMBIX JJI MOBCEIHEBHOM KW3HU. Pa3BUTHE MOHATHUS O YMCIIE B OCHOBHOM
OIKOJIE CBSI3aHO C PANUOHAIGHBIMH W HMPPANHOHATBHBIMU YUCIAMH, (HOPMUPOBAHUEM
MIPEACTABICHUIN O JEHCTBUTEIBLHOM YHUCIE. 3aBEPIICHUE OCBOCHHS YUCIOBOM JINHUUA OTHECEHO K
cTapiieMy 3BeHYy 00I11ero o0pa3oBaHus.

Copmepxanne nByX anreOpanuecKkux JHHHA — «AnreOpandeckre BBIPRKECHUS» U
«YpaBHEHHSI M HEpPaBEHCTBA»  CHOCOOCTBYeT  (OPMHUPOBAHHIO Yy  OOydYaromuxcs
MaTeMaTHUYeCKOro armrmapara, HEOOXOAMMOTo s pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
MPEAMETOB U TMPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4y. B OCHOBHOM MIKoJie Y4eOHBIH MaTepHal
TPYNNHUPYETCS BOKPYT pPAllMOHANBHBIX BBIpOKEHUH. AnreOpa IeMOHCTpUPYET 3HAYEHHE
MaTeMaTUKH KakK s3bIKa JJI [MOCTPOCHMSI MAaT€MaTUYECKUX MOJeJNiel, ONMHUCaHusl MPOLECCOB U
SBIIEHUH pealbHOTO Mupa. B 3amaun oOydeHust anredbpe BXOAAT TaKKe JajbHEilIliee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHHS, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOEHHMS Kypca
uH(GOpPMATUKHU, W OBJIAJEHUE HaBbIKAMHU JACAyKTHBHBIX paccyxiaeHuit. IIpeobpazoBanue
CUMBOJIBHBIX (OpM BHOCUT CBOH crnenuuyeckuil BKJIaJ B pa3BUTHE BOOOpa)KeHUS,
CIIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanne  (QyHKIUOHATBHO-TpAa)UUECKOW JIMHUM  HAllEJIEHO Ha  TOJydeHHUE
IIKOJIbHUKAMU 3HAHUHM 0 (PYHKIMAX KaK BaKHEUIIeW MaTeMaTUYeCKON MOJENH JIsl OTIHCAHUS U
HCCJIEIOBaHMSI pa3HO-00pa3HBIX MPOLECCOB U SABJICHUM B Mpupojie U obmecTBe. M3ydyenue storo
MaTepuana CHoCOOCTBYET PAa3BUTHIO Yy OOYUYAIOIIMXCS YMEHHUS WCIONb30BaTh pPa3IUYHbIC
BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMaTUKH — CJIOBECHbIE, CUMBOJUYECKHE, Trpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPEJCTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIU3AIUU
U KYJIbTYpPHI.

MecTo y4edOHOro Kypca B yueOHOM IJIaHe

CornacHo ydeOHOMY TuTaHy B 7-9 Kiaccax wu3ydaeTcss y4dyeOHbBIH Kypc «Aunrebpay,
KOTOPBII BKIIIOYAET CIIEAYIOIINE OCHOBHBIC pa3JeNibl colepxaHus: «Ynciaa M BBIYHACICHUSY,
«AnreOpandeckue BEIpKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYyHKIIUNY.

VYueOHBIN TUIAaH Ha U3y4eHHE anreOpsl B 7-9 Kiaccax OTBOAUT HE MEHee 3 y4eOHBIX
94acoB B HEJENIO B TEUCHHE KAXKIOTO roja 00y4eHUs, BCEro 3a TP rojaa oOydeHus — He MEHee
306 y4eOHBIX 4acoB.
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COAEPXAHMUE YUEBHOI'O KYPCA «AJI'EBPA» (I10 TOAAM OBYUEHHA)
7 KVIIACC

Yucna v BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE U JECATHYHBIC, NEpexoi OT OAHOH (opMbl 3amucu Apodel K
apyroi. IloHATHE paMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPSAAOYUBAHUE PALIMOHAIIBHBIX
yrcen. ApudmMerndeckue IEeHCTBUS ¢ PallMOHAIBHBIMU YKMcIaMU. Pemienue 3anad u3 peaabHON
NPaKTUKU Ha 4acTH, Ha APOOH.

Crenenb ¢ HaTypalbHBIM IIOKa3aTeNeM: ONpeJelieHe, IpeoOpa3oBaHUe BhIPAXKEHUH Ha
OCHOBE OIpEIEICHHUS, 3aI1Ch OOIBIINX YHUCEIL.

IIponieHTsl, 3aNUCh NPOLIEHTOB B BUJE IpoOU U ApoOH B BUAE IPOLEHTOB. TpU OCHOBHBIE
3a/1a4M Ha IIPOLICHTHI, PEILICHUE 3a/1a4 U3 PEalbHOU IIPAKTUKHU.

IIpuMeHeHne MPU3HAKOB AEIMMOCTH, Pa3JIOKEHNE HA MHOXKUTEIIN HATYPaJIbHBIX YNCEIL.

PeasibHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIUOHATBHOCTH.

AnredOpanyeckue BbIpasKeHMsI

[TepeMeHHbIE, YMCIOBOE 3HAYECHHUE BBIPAKEHHS C NEPEMEHHOM. JlomycTUMblEe 3HAYEHHS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXy BeIMYMHAMH B BUJE GpopMyIbl. Beraucienus
o opmymnam.

[IpeoGpa3zoBanue OYKBEHHBIX BBIPRKEHHH, TOKAECTBEHHO PaBHbIC BBIPa)KEHMS, IIpaBUIIA
peoOpa3oBaHusl CyMM U MPOU3BEIECHUMN, IPaBUIa PacKpPbITHs CKOOOK M MPUBEACHUS MOJ0OHBIX
CJIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnowiensl U1 MHOrowieHsl. CteneHb MHOrouaeHa. CloxKeHue, BBIYUTAaHUE, YMHOKEHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT pPa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHust

VYpaBHeHHe, KOPEHb ypaBHEHHUs, NpaBuUiia MpeoOpa3oBaHusl YPaBHEHUS, paBHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OIHOW IEPEMEHHOW, YUCIO KOPHEHW JIMHEWHOIO ypaBHEHWS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH MO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOIIBbIO YPABHEHHH.

*JluHeiiHOe ypaBHEHHWE C IBYMsS INEPEMEHHBIMH M ero rpaduk - CHcremMa aByX
JUHEWHBIX YpaBHEHUH ¢ JByMs IepeMeHHbIMH. PemieHune cucteM ypaBHEHUH CHocoOoM
MIOACTAaHOBKU. [IprMepsI peleHnst TEKCTOBBIX 3a/1a4 C IOMOLIBI0 CHCTEM YPaBHEHHUM.

DOyHKIUHA

Koopaunara toukn Ha npsmon. UwucioBble mpoMexyTKH. PaccrosHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[pssmoyronpHast cucrema koopamHat, ocu OX m Oy. AOcrmcca M opauHaTa TOYKH Ha
KOOpAuHaTHOM miockocTH. Ilpumepsl rpadukoB, 3amaHHBIX (QopMmyiaamu. YUteHue rpadpukoB
peaNbHBIX 3aBUCUMOCTEH.

Ionstue ¢ynkiuu. I'paduk ¢ynkumu. CpoiictBa (ynkiwmid. JIunedinas ¢yHkuus, eé
rpaduk. I'padux Gyukiun y = kX + b. *I'padudeckoe perreHne THHEHHBIX YPaBHEHUH U CHCTEM
JMHEWHBIX YpaBHEHHIH™.

8 KJIACC

Yucjaa ¥ BBIYHCTICHHUSA

KBampatusiit kopeHb u3 yucna. *[lonstHe 00 uppanvoHanbHOM uwucie. JlecsTuuHbe
MPUOJIMKEHUS HppaAIMOHATBHBIX drcen™. CBOCTBA apu(hMETUUECKUX KBAJIpAaTHBIX KOPHEH U UX
MPUMEHEHHE K MPeoOpa3OBaHUIO YMCIOBBIX BBIPAKECHUN M BBIYUCICHUSM. *]leiicTBUTEIHHBIC
qucna*.

2 3nmech u panee * * 0603HAYCHBI TEMBI, U3yUYECHUE KOTOPHIX MPOBOIUTCS B 03HAKOMHUTEIHHOM IuTaHe. [lemgaror
CaMOCTOSTEIILHO OMPEICIIICT 00bEM H3yIaeMOro MaTepHraa.
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Crenens ¢ 1eapIM IoKasaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.

AsiredOpanyeckue BbIpasKeHM st

KBagparHslii TpEXUIIEH; pa3JI0KEHNUE KBAAPATHOIO TPEXUICHA HA MHOKHUTEIIN.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWMCTBO anreOpamveckoil apodu. CroxeHue,
BBIYUTAHNE, YMHOXKEHHE, JIeJICHNEe airedpandeckux ApoOeil. PammonanbHble BBIpQKEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBanpartnoe ypaBHeHHe, ¢GopMmyrna KOpHEH KBajpaTHOTO ypaBHeHus. *Teopema Buera*.
Pemienne ypaBHeHMii, CBOAALIMXCS K JIMHEMHbIM U KBajapaTHbIM. [Ipocreifinne apoGHO-
palMOHANIbHBIE YPaBHEHUSI.

*T'pacduyeckas HHTEPIIPETALUS YPABHEHUN C IBYMS MIEPEMEHHBIMU U CHCTEM JIMHEHHBIX
yYpaBHEHUU € ABYMs MepeMeHHbIMU™. [IpuMepbl peleHus cUCTeM HEIMHEHHBIX YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 33724 anreOpandeckum crocooom.

UucnoBble HEpaBEeHCTBA M HX CBoHcCTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JInMHeiHble HepaBeHCTBa ¢ OJIHOM mepeMeHHON. CHucTembl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Monsarue ¢pynkmmuu. OOGNACTh ONpeneNeHus] 1 MHOKECTBO 3HaueHHH GpyHKuuu. CriocoObl
3a1aHus QYHKIIHA.

I'padux ¢ynkuuu. Yrtenue cpoiictB ¢yHkumu no e€ rpaduky. [Ipumepsl rpadukos
GbyHKIMI, OTpa)karoluX peaabHble MTPOLECCHI.

@OyHKIMH, ONUCHIBAIOIINE NPAMYI0 U OOpaTHYI MPONOPLHOHAIbHBIE 3aBUCUMOCTHU, UX

rpadpuxu. OyHKIUU Y = X,y =X,y =4 Y= S *T'paduueckoe peuieHue ypaBHEHHH U

CHCTEM ypaBHEHUIT™.

9 KUIACC

Yuciia 1 BbIYUCICHUA

PanmonanbHple  yucna, *HppalMoOHAIbHBIE 4YKCIA, KOHEYHble M OECKOHEUYHbIe
JEeCSATHUUHbIE ApoOU. MHOXKECTBO JEHCTBUTENBHBIX YMCEN; JEHCTBUTENIbHbIE YHCIA Kak
OeCKOHEUHbIE JIeCATUUHbIE JIpoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKY MHOMXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHeHUE JEMCTBUTENBHBIX YHCeNl, apupMeTHdeckue JIeHCTBUS C JAeHCTBUTEIbHBIMU
yuciaMu™.

PazMepbl 0OBEKTOB OKpY’KAIOIIEr0 MHUPA, JAJIUTEIBHOCTh MPOLIECCOB B OKPYXKArOIEM
MUpE.

[TpubnuxéHHOoe 3HaYCHHE BEIMYUHBI, TOYHOCTh MNpUONMKeHUs. OKpYIJIeHHE 4YHCEl.
ITpukuaka v OleHKa pe3yIbTaTOB BEIYUCICHUM.

YpaBHeHHs U HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHHH, CBOJAINMXCS K  KBaJpPaTHBIM.
bukBanpatnoe ypaBHeHue. *IIpumepbl pemieHHs ypaBHEHMH TpeTheil M 4eTBEPTOW cTemneHei
pa3IoKEHUEM Ha MHOXKHUTEITH ™.

Pemienue 1poOHO-palMOHAIBHBIX YpPaBHEHHH.

Pemenne TeKCTOBBIX 3a/1au aNredpanyeckKuM METOIOM.

VYpaBHeHHE ¢ JABYMS NMEpEeMEHHBIMU U ero rpaduk. PemeHue cucteMm ABYX JTHMHEHHBIX
YpaBHEHUN € JBYyMs IE€pEMEHHBIMHU. PeleHne cucreM JByX ypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHHOe, a Apyroe — BTOPOH creneHH. I'paduueckast HHTEPIIPETAIUs CUCTEMbI YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBbie HEPAaBEHCTBA M MX CBOMCTBA.
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PemreHne NMHENHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PemeHue cucTeM JIMHEHHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas uHTeprnperanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C IBYMs NEPEMEHHBIMH.

DOYyHKIUH

KBanparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAWHATH BEPITMHBI
napaboIIbl, 0Cb CAMMETPHUH NapadoIIbl.

I'papuxu DyHKImii: y = kx, y = kx + b, y = X4,
y = +x,y = SI/II/IX CBOWCTBA.

YuciioBble MOCI€10BATEIbHOCTH U POrpeccuu

[TonsiTHe YKMCIIOBOM MOCIEAOBATEILHOCTH. 3aJaHUE MOCIEA0BATEIIbHOCTA PEKYPPEHTHOM
dbopmyroi u popMyIoi N-To WiIeHa.

Apudmernueckass U reoMmerpuueckas mporpeccur.  Dopmynsl  N-ro  4ieHa
apuQMeTUYECKOIl U TeOMETPUUECKON MPOTPECCHiA, CyMMBI MIEPBHIX N YJICHOB.

*M300paxkeHne YICHOB apU(PMETUIECKONH M TeOMETPHUYECKON MPOrpeccHid TOYKaMH Ha
KOOPJMHATHOM MIIOCKOCTHU. JIMHEHHBIN 1 AKCIOHEHIUATbHBIN pocT. CI0XKHBIE TPOIEHTHI ™.
[IJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUS ®EJEPAJILHOM
PABOYEM ITPOTPAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOTO Kypca «Aurebpa» Ha YpPOBHE OCHOBHOIO OOIIEro oOpazoBaHUs
JOJKHO 00ecreunBaTh JOCTHKEHUE CIEAYIONIUX MIPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTaTOB:

7 KUIIACC

Yucna v BbIYMCICHUA

BbinonHATe, coueTas ycTHblE M NUCbMEHHBbIE NPUEMBI, apudMeTHUecKue IeHcTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs YUCIIOBBIX BBIPAXKEHUH; MPUMEHSTHh pa3zHOOOpasHbIE CIIOCOOBI U
OpUEMBl  BBIYMCICHUS 3HAUYEHUN JIPOOHBIX BBIPAXKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JIeCATUYHBIE IPOOH.

[lepexomutb OT OmHOM (QOpMBI 3amucH 4yucend K ApYyroil (mpeoOpa3oBbIBaTh JIECSITUUHYIO
Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO Apo0b). CpaBHUBATH U YHOPSAJOYUBATH
paloHalIbHbIE YNCIIA.

OxpyrisTh yucIa.

BBINOMHATE NPUKHUIKY U OLIEHKY PE3yJbTaTa BBIYMCICHUH, OLICHKY 3HaYEHUI YMCIIOBBIX
BBIPAKCHU.

BbInonHATE AEHCTBUS CO CTENEHSAMU C HaTypajJbHBIMHU IIOKazaTesssIMU (C OMOpOH Ha
CIIPaBOYHYI0 HH(POPMAIIHIO).

IIpyuMeHsTh IPU3HAKK JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTEIH HAaTypaJIbHbIX YHCEIL.

Pemare mpocTelinye npakTUKO-OPUEHTHPOBAHHBIE 3a[aud, CBS3aHHBIE C OTHOIIEHHEM
BEIMYMH, IPONOPIMOHAIBHOCTBIO BEIWYMH, [POLEHTAMH; WHTEPIPETUPOBATh PE3YIbTAThI
pelieHus 3afad ¢ y4€TOM OrpaHWYEHUM, CBS3aHHBIX CO CBOMCTBAMM paccMaTpUBAEMBIX
00BEKTOB.

Auredpanyeckue BbIpasKeHUs

OpueHTHpOBaTbCA B MOHATHSX W ONEpUPOBaThH Ha 0a30BOM YpOBHE aireOpanyeckoi
TEPMUHOJIOTHEN U CUMBOJIMKOM.

HaxomuTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEpEMEHHBIX.

BrImonHATe peoOpa3oBaHus LENOro BEIPAKEHUS B MHOTOWICH MPUBEIEHUEM TTOA00OHBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONHATE YyMHOXEHHE OJHOUWIEHAa HAa MHOTOWIEH UM MHOTOWI€Ha Ha MHOTOYIIEH,
OPUMEHATh (OPMYNbl KBaJpaTa CyMMbl M KBaJpara pasHOCTH (C ONOpOH Ha CIPaBOYHYIO
UH(OPMAILIHIO).

Ocy1ecTBIATh pa3nokeHUEe MHOTOWIEHOB Ha MHOXKHUTENIN C MOMOILBIO BBIHECEHUS 3a

21



CKOOKHM 0OLIer0 MHOXKUTENS, TPYMIHPOBKH ClIaraeMbIX, MPUMEHEHUs: (OPMYINl COKpaLIEHHOTO
YMHOKEHUS (C OMOPOH Ha CIIPABOYHYIO0 HH(POPMAIIHIO).

[TpumensTs mnpeoOpa3oBaHUS MHOTOWIEHOB JJISi PEIICHHWS pAa3IUYHBIX 3a1ad W3
MaTEeMaTHKHU, CMEXHBIX IPEJAMETOB, U3 PEaTbHOMN MPAKTHKH.

Vcnonp30BaTh CBOWCTBA CTENIEHEH ¢ HATYPaJbHBIMU ITOKA3aTENIAMU 1151 IPpeoOpa3oBaHuUs
BBIPOKEHHH (C ONIOPOH Ha CIPaBOYHYIO HH(DOPMAIIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemare nuHelHble ypaBHEHUS C OJHOM MEPEMEHHOM, MPUMEHs MpaBuia Mepexoia oT
UCXOJHOTO YpaBHEHUS K paBHOCWIBHOMY eMmy. lIpoBepsiTh, SIBIS€TCA JIM YHUCIO KOPHEM
YpaBHEHHMS.

Hwmets npencraBieHne o rpadMuecKux METOJax MpH PEICHUH JHMHEHHBIX YpaBHECHUN U
UX CUCTEM.

[TonGupars mpuMepsl Map YHCEN, SBISIOMIMXCS pEIIeHUEM JMHEWHOTO YPaBHEHUS C
JBYMs1 IEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOW IIOCKOCTH TpaduK JIHHEWHOTO YpaBHEHHUS C JBYMS
HEPEMEHHBIMHU; MOJIB3YSICh IPpaMKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucteMbl ABYX JIMHEHHBIX YpaBHEHUH C JIBYyMs TEPEMEHHBIMH, B TOM YHCIE
rpaduyecku (c onopoit Ha aNropuT™M y4eOHBIX JEHCTBUI).

CocraBndth (I10cjie COBMECTHOI'O aHAIM3a) U pelIaTh JIMHEHHOE YpaBHEHUE WU CUCTEMY
JUHENWHBIX YpaBHEHUH 10 YCIOBUIO 337a4M, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M [TOJIYYEHHBIN pe3yibTart.

Koopaunarte! u rpaduxku. ®yHkuumn

N300paxkaTh Ha KOOPAMHATHOW TMPSMOW TOYKH, COOTBETCTBYIOIIME 33/JaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, WHTEpBalbl; 3allUChIBaTh YHUCIOBbIE IPOMEXKYTKHM Ha
anreOpanvdeckoM si3bIKe.

OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpPJHMHATaM; CTPOUTh
rpaduku muHeHHbIX QyHKIUH. CTpouts rpaduk GyHkmu y = kKX + b.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIMI H3BECTHbIE 3aBUCUMOCTH MEXAY BEIMYMHAMHU (IO
QITOPUTMY y4eOHBIX JEHCTBHIA): CKOPOCTh, BPEMS, PACCTOSIHHE; II€HA, KOJIMYECTBO, CTOUMOCTH;
POU3BOIUTENEHOCTh, BpeMsl, 00bEM PaOOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

ITonumaTts rpaduyeckuii cnoco® mpeacTaBiIeHUs U aHaTU3a UHPOPMALMHU; U3BJIEKATh U
MHTEPIPETUPOBATh MHPOPMALIHMIO U3 TPApUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.

8 KJIACC

Yucjaa v BIYMCJIEHUS

Hcnonp30BaTh HayabHBIC MPEICTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHUsSI, OKPYTJICHUS M BBIYHCICHUN; H300pakaTh AEWCTBUTENbHBIE YMCIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[IpuMmeHsITh TOHATHE apU(PMETUUECKOTO KBAAPATHOTO KOPHS; HAaXOIUTh KBaJpaTHBIC
KOpHH, HCIOJB3yS TPH  HEOOXOJUMOCTH  KaJbKYJISATOP;  BBINOJHATH  MPOCTEUIINE
npeoOpa3oBaHus BEIPAXKEHUH, COIEPKAIIUX KBAAPATHBIC KOPHH, UCTIONB3YS CBOWCTBA KOPHEH.

Hcnonw3oBarh 3amucu OONBIIMX M MajbIX YUCEN C MOMOIIBIO JECATUYHBIX ApoOEH U
crernener yucia 10.

AJiredpanyecKkue BbIpaKeHUs

[IpuMeHsSITh TOHSATHE CTENEeHH C LEeNbIM MOKAa3aTeleM, BBHITIONHATh MpPeoOpazoBaHUs
BBIPOKEHHM, COACPIKAIIUX CTETEHH C IEBIM TOKa3aTeseM (C HCIOJIb30BaHUEM CIIPABOYHOMN
uHpOpMAaLINN).

BrITOTHATE HECTOKHBIE TOXKJIECTBEHHBIE MPEOOPa30BaHUs PAlMOHATBHBIX BBIPAKCHHIN
HA OCHOBE MPAaBUJI ICHCTBUI HaJl MHOTOWICHAMH U aNreOpandecKuMu IPOOsSMHU.

PacknanpiBath KBaApaTHBIN TPEXUIEH HA MHOKHUTEIH.

[IpumensiTh TpeoOpa3oBaHUS BBIPAKEHUH ISl PEIICHUS pPa3IMYHBIX 3a7ad U3

22



MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOMU TPAKTHKU.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHBIE, KBaJpaTHblE YypaBHEHHMS (C HCIOJB30BAHUEM CIPABOYHOU
UH(pOpPMALMU) U PALMOHAIbHbBIE YPABHEHUS, CBOJAIINECS K HUM, CUCTEMbI JABYX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

IIpoBoauTH MpPOCTEUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPABHEHHI, B TOM YHCIIE C
NpUMEHEHHEM TIpadUUecKuX TpeACTaBIeHU (yCTaHABIMBAaTh, MMEET M YpPaBHEHUE WU
cucTeMa ypaBHEHUH PELIeHHUs, €ClIU UMEET, TO CKOJIBKO, U IIP.) C OIOPOM Ha aJlrOpUTM y4eOHBIX
JICHCTBHM.

Ilepexoauts OT cioBecHON (OPMYIMPOBKM 3alaud K e€ anreOpauyeckod MoJenu ¢
IIOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YpaBHEHUM, WHTEPIPETUPOBaThL B
COOTBETCTBUU C KOHTEKCTOM 3aa4U IIOJy4YEHHBIN PE3YJIbTAaT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHMUSI, OLICHKH; PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOW M HX CHCTeMbl; JaBaTh TIpadUUYECcKyl0 HIUTIOCTPALUIO
MHO€ECTBA PEIICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUH

OmnepupoBarb Ha 0a30BOM YypoBHE (DYHKIMOHAIBHBIE TOHSATHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAueHUs); ONpeAessATh 3HAaueHHWe (QYHKUUHU [0 3HAYCHHUIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

. k

Ctpouth rpaduky >MeMeHTapHBIX (GyHKIWME Buaa , Y = X5, ¥ = X5, ¥ = +/x , Y= =

X

ONMCHIBATh CBOWMCTBA YUCIOBOM GyHKIHM 10 €€ rpaduky (Ipu HEOOXOIMMOCTH C
HAIPAaBJISAIONIEH TOMOIIBIO).

9 KJIACC

Yuciia 1 BbIYHCICHUSA

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHANIbHBIE U HPPALIMOHAIILHBIE YHCIIA.

BeInonHATe apudmeTnyeckue eiCcTBUS C pallMOHANIBHBIMU YHCIIaMU, COYeTasl YCTHbIE U
MIACbMEHHBIE TPUEMBI, BBIITOIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HaueHUs CTENEHEN C LEIbIMU IIOKA3aTeIAIMU U KOPHEH; BBIYUCIIATL 3HAUCHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyryATh NEWCTBUTEIBHBIE YMUCIIA, BBIIOJHATH NPUKUIKY pPE3yJbTaTa BBIUMCIICHHH,
OILICHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate sMHENHBIE W KBaJpaTHBIC YpPaBHEHUS, YPABHEHMs, CBOJSIIMECS K HUM,
npocTeiire 1poOHO-palMOHANIbHBIE YPAaBHEHUSL.

Pemate mpocreiimme cucteMsl JBYX JIMHEMHBIX YpPaBHEHUM C ABYMsSI NEPEMEHHBIMH U
CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OHO YPaBHEHUE HE SIBJIAETCS JIMHEWHBIM (110 BU3YyaJIbHON
orope).

Pemate mpocreiiline TEKCTOBBIE 3ajjaud aireOpanyeckuM CIOocOOOM C TOMOIIBIO
COCTABJICHUS YPABHEHUS WIM CUCTEMBI JBYX YPABHEHUU C ABYMs IEPEMEHHBIMHU.

[IpoBoNTH IpOCTENIINE NCCIAEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JHM YpaBHEHUE WU
CUCTEMa YpaBHEHUH pelleHusl, €ClIu UMEET, TO CKOJIBbKO, U TIp.).

Pemate nuHeliHbIe HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pa)xkaTh pELICHHE
HEPaBEHCTB HA YUCJIOBOM IMPSMOM, 3aIIMCHIBATH PEIIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJIpaTHOE HEPAaBEHCTBO; M300pa)kaTh PEIIEHHWE CUCTEMbl HEPABEHCTB Ha YHMCIOBOW MPSAMOI,
3aIIUCBIBATh PELICHUE C TIOMOILBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PELICHUH Pa3IMYHBIX 3a]ad.

DOYyHKIUH

Pacrnio3HaBaTh ()yHKIMM HM3ydeHHBIX BUAOB. Il0Ka3bIBaTh cXe€MaTHYECKH PaCIONOKEHUE
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Ha KOOPJIMHATHOW TUIOCKOCTH rpadukoB ¢pyHkiumid Buaa: Yy =kx, y =kx + b, ,y = ax? + bx +, y=
k . . .
X, y = +x,¥y= ~ B 3aBHCHMOCTH OT 3HAYCHHUIi K03(p(PHIIMEHTOB; ONMUCHIBATH CBOMCTBA () yHKIIHIA.

Ctpouths M M300paxaTh CXEMAaTH4ECKH TpaMKH KBaJPATHYHBIX (YHKIHMH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

PacriosHaBath  KBajpaTW4Hyl0 QYHKOUIO 10 (QopMyie, MPHUBOAUTH HPUMEPHI
KBaJPAaTHYHBIX QYHKUIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacrnio3naBath apu(MeTHUECKYIO U TEOMETPUUECKYIO IMPOTPECCHU TPH Pa3HBIX CIOco0ax
3a1aHusl.

BBIMONHATE BBIUMCIIEHUS] C HMCIOJIb30BAaHHEM (popMyn N-ro wieHa apuMETHYECKOU U
T€OMETPUYECKOW MPOrpeccCHid, CYMMBI TEpBBIX N uiIeHOB (C OMOpOH Ha CIPaBOYHYIO
uH(OPMAIIHIO).

Pematp 3amaun, CBsI3aHHBIC C YHCIOBBIMH MOCIIEAOBATEIBHOCTSIMH, B TOM YHCIIE 331a4H
U3 peastbHOM KHU3HH (C HCIIOIH30BAHMEM KAIBKYIIATOPA, IHU(PPOBBIX TEXHOJIOTHIA).

DEJEPAJIBHASI PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPHUS».
7-9 KJIACCBI
Heau n3yvyeHus yueOHOro Kypca

O6mue nenn uzydenust yuyeObHoro kypca «l'eometpus» npeacrasiersl B [IOOIT OOO.
OHHU 3aKIII0YaIOTCs, MPEXKJIE BCErO0 B TOM, YTO Ha YPOKaxX I'€OMETPUU OOYYaIOIIUUCA YYUTCS
MPOBOAMTH JTOKA3aTENbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUCHHS, T0KA3bIBATh
WCTUHHBIE YTBEPKACHHUS U CTPOUTH KOHTPIPUMEPHI K JOKHBIM, MPOBOJAUTH PACCYKICHUS «OT
MPOTUBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (POpMyIHpoBaTh oOpaTHBIE yTBEpKIAeHHS. B
00y4eHUU YMEHHUIO paACCYKJaTh COCTOMT Ba)XHOE€ BOCIUTATEIbHOE 3HAYCHHE W3YYCHUS
T€OMETPUH, NTPUCYILIEE UMEHHO OT€YECTBEHHON MaTeMaTH4eCKOM MIKOJIE.

BTtopoii 1ienpio u3ydeHust TeOMETPUH SIBISIETCS] UCTIOIb30BaHKE €€ KaK MHCTPYMEHTa TIPU
pElIeHMH KaK MaTeMaTUYeCKHX, TaK M MPAKTHYECKUX 3a/]ad, BCTPEUYAIOIIMXCA B pPEabHOU
KU3HU. DTOMY COOTBETCTBYET BTOpasi, BBIUUCIWUTENIbHAs JUHUS B W3YYECHUU TEOMETPUU B
mikone. [[ist aToro yuurento pekoMeHAyeTcs moAdupaTh 3aJauu MPAKTUYECKOTO XapakTepa Ut
paccMaTpuBaeMbIX TE€M, YYUTh OOYYAIOMIMXCS CTPOUTh MAaTEMaTUYECKHE MOJCIUA pPEaTbHBIX
JKU3HEHHBIX CUTYyallMd, MPOBOJUTH BBIUYMCICHUS U OLEHUBATh aJEKBATHOCTh IOJYYEHHOTO
pesynpTata. KpaiiHe BaXHO TMOJYEPKUBATH CBSI3U TEOMETPUHM C JPYTUMH TIPEIMETaMH,
MOTHBHPOBaTh  HWCIOIB30BAaTh  OMNpPENCICHUS TeOMEeTpudYeckux GUryp ©  TOHSATHI,
JIEMOHCTPHUPOBATH PUMEHEHHE MOJTYyYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. JTU CBSI3U HauboJsiee
APKO BUAHBI B TeMax «BekTopbl», « TpUroHOMETpUUECKHE COOTHOLIEHU», «MeToJ KOOpAUHATY
u «Teopema ITucdaropay.

MecTo y4edOHOro Kypca B yueOHOM IJIaHe

Cornacno yuebHOMY miaHy B 7-9 kiaccax u3ydaercst yueOHbIH Kypce «I'eomerpusi»,
KOTOPBII BKJIIOUAET CIIEAYIOIINE OCHOBHBIE pa3/ieibl coaepxanus: «I eomerpudyeckue GUrypsl u
UX CBOMCTBa», «/3MepeHne reoMeTpu4YeCcKiX BEIMYMHY, a Takke «JleKkapToBbl -KOOPAUHATHI Ha
IUIOCKOCTHY, «BekTope», «/IBrkenus miockoctu» u «IIpeodpasoBanus nogo0us».

VY4eOHbIii MIaH MpeaycMaTpuBaeT U3yuyeHUEe reOMETpUU Ha 0a30BOM ypOBHE, UCXOS U3
He MeHee 68 ydueOHBIX 4acoB B y4eOHOM IOy, BCEro 3a TpH rojaa odydeHust — He meHee 204
4acoB.
COJEPXAHME YUEBHOI'O KYPCA «I'EOMETPUA» (110 TOAAM OBYUEHHA)
7 KIIACC

Havansuele nmonstus reoMmerpuu. Touka, mpsmasi, OTpPe30K, Jyd. Yroia. Buael yrios.
Beprukanbaeie u  cMmexHble yribl.  buccektpuca yrna. JlomaHas, MHOTOYrOJIbHUK.
[TapamienbHOCTb U NEPIIEHAUKYISIPHOCTD IPSIMBIX.

24



*Cummerpuunbie  (Gurypsl. OCHOBHBIE CBOMCTBA OCEBOH cuMMeTpuu*. IIpuMepsl
CUMMETPHUU B OKPYKAIOIIEM MUDE.

*OCHOBHBIE ITIOCTPOEHUS C TIOMOIIBIO LUPKYJISA U JIMHEUKU ™.

TpeyronsHuk. BeicoTa, MemmaHa, OHWCCEKTpHCa, MX CBOWCTBAa. PaBHOOEIpEHHBIN WH
PaBHOCTOPOHHHI TPEYroJibHUKU. HepaBeHCTBO TPEYrOIbHHUKA.

CpoiicTBa W TpU3HAKK PAaBHOOEIPEHHOrO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKKU MapajulesibHbIX NpsiMbIX. CyMMa yriioB TpeyrojibHUKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[IpssMoyronbHBI TpeyroJbHUK. CBOMCTBO MeQUaHbl MPSIMOYTOJIBHOIO TpPEYrOJbHHUKA,
NPOBEACHHOW K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX —TPEYTOJIBHUKOB.
[IpsAMOYTOJIBHBIM TPEYTONBHUK ¢ yriaoM B 30°,

HepaBenctBa B reomeTpuu: *HEpaBEHCTBO TPEYroJIbHUKA™, HEPABEHCTBO O JJIMHE
JIOMaHO#, Teopema O OouibllieM yrie M OOJbIIeld CTOpOHE TpeyroibHHKa. lleprnieHaukynsp u
HAKJIOHHAS.

*T'eomeTpuueckoe MecTo To4yek.* buccekTpuca yria U cepeqUHHBIA MEPHECHAUKYISP K
OTpE3Ky KaK FreOMETPUUECKHE MECTa TOYEK.

OKpyXHOCTb U KpyI, XOpAa K AUaMeTp, UX CBoWcTBa. B3amMHOe pacnosioxkeHue
OKpYXHOCTH M npsiMoil. KacarenbHast U cexymas K oKpyxkHocTU. OKpY>KHOCTb, BIIMCaHHasl B
yroi. BrimcanHas u onucanHas OKpy>KHOCTU TPEYTOJIbHUKA.

8 KUIACC

UYersipéxyronpauku. [lapamienorpamm, €ro mpu3Haku U CBOWCTBA. YacTHeIE cirydan
napaiesiorpaMMoB (TIPSIMOYTOJIBHUK, PoMO, KBaJapaT), UX HNpPU3HAKU U cBoiicTBa. Tpamenws,
paBHOOOKas Tpamnenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

*Merton yaBoeHHst MeauaHbl. LleHTpanbHas cummeTpus.

Teopema ®aneca u TeopemMa O TMPOMOPIHOHANBHBIX OTpe3kax. CpenHue JHUHUHA
TpeyrojabHUKa U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[TogoOue TpeyroabHUKOB, KodhduireHT noxoous. [Ipusnaku moaodust TpeyroabHUKOB™.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTUYECKUX 3a/]1ay.

CaoiicTBa momaaei reomerpuyeckux ¢uryp. @opMyinsl i IUIOMIAAN TPEYTOJbHUKA,
napajenorpaMma, pom6a u Tpanenuu. OTHOIIEHHE TUIOIAAe MOJOOHBIX GUTYD.

Brruncnenue miuomazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenune teopems! Iludaropa mpu pemeHMH NPaKTUYECKUX
3az1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJIa NPSMOYTOJBHOIO TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKIECTBO. TpuroHomerpudeckue Gynkmuu yriaos B 30°, 45° u 60°.

BricaHHbIE U LIEHTpaJIbHBIE YIJIBI, YIOJ MEXAY KacaTelIbHOW M XOpJAOW. YTIIBI MEXKIY
XopAaMM U CEeKyIMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONbHUKU. B3aumHoe
pacrioyio’)keHue AByX OKpykHocted. Kacanue okpyxsoctedd. OOmme kacaTenbHble K JBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanrenc yrioB ot 0° mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXeCTBO. DOPMYIIbI MPUBEAECHUS.

Pemenne TtpeyronbHHKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB. PemieHue
MPAKTUYCCKUX 3aaa4 C UCITOJIE30BaAaHUEM TCOPEMBI KOCUHYCOB U TCOPEMBI CUHYCOB.

*TIpeobpazoBanue noao6us. [logo0ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o npou3BeieHUHN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEAECHUH OTPE3KOB CEKYIIHX,

8 3nmech u panee * * 0603HaYCHBI TEMBI, U3yUYECHUE KOTOPHIX MPOBOIUTCS B 03HAKOMHUTEIHHOM IuTaHe. [lemaror
CaMOCTOSTEIILHO OMPEICIIICT 00bEM H3yIaeMOro MaTepHraa.
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TEopeMa O KBaJpare KacaTeIbHON™.

Bekrop, amuHa (MOJyib) BEKTOpa, COHANpaBIEHHBIE BEKTOPBI, IPOTHBOIOJIOKHO
HalpaBJIeHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaLlUU Hal
BeKTOpamu. Pa3noxxeHue BekTopa 10 JBYM HEKOJUIMHEApHbIM BeKTopaM. KoopanHaTsl BEKTOpA.
CKaHHpHOG MPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JIA HAXOXIACHUSA JJIMH U YI'JIOB.

JlekapToBbl KOOPJAMHATBI HAa IUIOCKOCTH. *YpaBHEHUs HIPAMOM™ M OKPYKHOCTH B
KOOpJIMHATAaX, IePEeceYeHUe OKPYKHOCTEH U MPSAMBIX. MeTo/1 KOOPAWHAT U €T0 PUMEHEHHE.

IIpaBunbHBIE MHOTrOYrojbHUKH. J[MHa OKkpyxHOcTHU. ['papgycHas M paauaHHas Mepa
yIJla, BBIYMCICHUE JUIMH 1yT OKpYyKHOCTeH. [1nomane kpyra, ceKkropa, CErMeHTa.

*JIBUKEHUS  IUIOCKOCTM M BHYTPEHHME CUMMETpuM  (uryp (3s1eMeHTapHble
npencrasienus). [lapannensusiii nepenoc. [loBopot™.

[IJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUS ®EJEPAJILHOM
PABOYEM ITPOTPAMMBI KYPCA «T"EOMETPHSI» (ITO TOJAM OBYUEHK)

OcBoenne yueOHOTO Kypca «l'eoMeTpusi» Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
JIOJDKHO 00€CIIeUunBaTh TOCTHIKCHUE CIICIYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

7 KUIIACC

Pacnio3HaBaTh WM3ydeHHBIE TeOMETpUYECKHe (UTYpBl, ONPEACTSITh HUX B3aUMHOE
pacroyio’)keHue, HU300pakaTb IeOMETpHUYECKUE (UIYpHI; BBIIOJIHATH UYEPTEXKHU IO YCIOBUIO
3anaun. M3MmepATh JIMHEHHBIE M YIVIOBBIE BEIMYMHBL. Pemarh 3a1auv HAa BBIYUCIICHHWE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb TpyOyI0 OLIEHKY JTHMHEHHBIX U YTJIOBBIX BEJIIMYHMH IPEJIMETOB B PEAIbHOW JKHU3HH,
pa3sMepoB MPUPOJIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX 0OBEKTOB 110 MOPAIAKY BETUYHHBI.

CtpouTh 4epTek U K TECOMETPUUECKUM 3a7a4aM (C UCIIOIb30BAHHEM CMBICIIOBOM OIMOPHI:
HaBO/IAIIIKE BOIIPOCH! /WU allTOpUTMa YUeOHBIX ASUCTBUI).

[Tonp30BaTbcsl NpPHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BaTh IPU3HAKH U
CBOMCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBOINTE T0KA3ATENBCTBA HECIOXKHBIX TEOMETPUUECKUX TEOPEM.

Ilonp30BaTbed NpHU3HAKaAaMHM PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ IpPAMOYIOJbHOTO TPEYTrOJbHUKA, B PpELICHUU
reOMEeTPUYECKUX 3a7ad (C HCHOJIb30BAHMEM 3pPUTEIbHOM HArJSAHOCTH W/WIM BepOabHOU
OTIOPBI).

OmnpenensaTs MapamieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH
cekymas. OnpenensaTh NapauieIbHOCTh MPSMBIX C TOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemars 3a1aun Ha kieTyaToit Oymare.

[IpoBOIUTH BBIYMCICHHS M HAXOJUTh YHUCIOBbIE M OYyKBEHHBbIE 3HA4YCHUS YIJIOB B
F€OMETPUYECKMX  3aJa4aXx C  HUCIHOJIB30BAHMEM CYMMBI  YIVIOB  TPEYIOJbHHKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpPU TMEPECEYCHUU JABYX MapauIeIbHbIX
NPSIMBIX CEeKylIel. PemaTe npakTHyeckue 3a1a4r Ha HaX0K/JICHUE YTIJIOB.

HMets npeacrasiaeHue o MOHATHE FEOMETPUYECKOTO0 MECTA TOYEK.

@opMynHMpOBaTh ONPEAEICHUS OKPYKHOCTH M KpPyTa, XOpJAbl U JHAMETPAa OKPYKHOCTH,
I10JIB30BATHCS X CBOMCTBAMH. Y METh IPUMEHSTH 3TH CBOWCTBA IIPU PEILICHUU 3a/ad.

OpueHTUpOBaThCS B NMOHATHUSX: OMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTh, LEHTP
ONHKCAaHHOH OKpYXHOCTU. OnepupoBaTh Ha 6a30BOM ypOBHE (pakTaMH O TOM, YTO OMCCEKTPHUCHI
YTJIOB TPEYTOJIbHUKA [TEPECEKAIOTCS B OTHOW TOYKE, U O TOM, YTO CEPEANHHBIE ITEPIIEHAUKYIISAPBI
K CTOPOHAM TPEYroJIbHUKA IIEPECEKAOTCS B OJHOU TOYKE.

OpueHTHpOBATLCS B MOHATUSAX M ONEpUpOBaTh Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPY’KHOCTH, TEOpEMa O NEPIEHANKYJIIPHOCTH KacaTeJIbHOW U paanyca, IPOBEIAEHHOIO K TOYKE
KaCaHUs.

NMers mpencraBieHHE O  IPOCTEHININX  TIEOMETPUYECKMX  HEPABEHCTBAX, HX
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MMPAKTUYCCKOM CMBICJIC.
HpOBOZ[I/ITB OCHOBHBIC 'TCOMETPHUYCCKUEC ITOCTPOCHUSA C ITIOMOIIBIO UPKYJIIA U JIMHCHKH.

8 KJIACC

Pacrio3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJLHUKOB, MX JJEMEHTHI, MOJIb30BAThCS UX
CBOWCTBaMH IPH PEIICHUH T€OMETPHUECKUX 3a]1ad.

OpueHTHPOBATbCS B TMOHSATUU — TOYKH TEPECEUYCHUS MEIUaH TPEYrojibHUKa (LEHTpa
Macc) B pEIICHUH 3a/1a4.

Brnanets moHsATHEM cpeHEW TMHUU TPEYTOJIBHUKA U TPAMCIHH, IPUMEHITh UX CBOWCTBA
NPU PEIICHUH MPOCTEHINNX FeOMETPUIECKUX 3a1a4. MiMeTh npencraBieHue o reopeme daneca u
TEOpeMe O MPOMOPIIUOHAIBHBIX OTPE3Kax, MPUMEHSITh WX JJIS PEUICHHUS MPAKTHYECKUX 3a1a4 (¢
OTIOPOIA Ha 3PUTEIIHHYIO HATJISTHOCTB ).

[IpumensITh  TpU3HAKM  TOMOOMS  TPEYTOJIBHHKOB B PEIICHUH  HECIOXKHBIX
TFCOMETPHUYUCCKUX 3a]1ay.

[Tone3oBatbest Teopemoit [ludaropa i pemieHruss T€OMETPHUSCKUX M MPAKTHICCKUX
3ajay.

Brnagere moHATHSMH CHHYCa, KOCHHYCAa M TaHIEHCAa OCTPOTO yriia MPSMOYTOJEHOTO
TpeyrojibHuKa. [1omb30BaTbCs 3TUMU TMOHSTUSAMHU JUIS PEUICHUs TMPAKTHUECKUX 3amad (mpu
HEOOXOAMMOCTH C OIIOPOI Ha AJITOPUTM MPABUIIA).

Boruncnsate (paznuuHbiME ciocobaMu) (¢ OMOpod Ha CHPaBOYHYIO HH(OPMAILIUIO)
IUIONIA/Ib TPEYTOJbHUKA W IUIOMIAJIM MHOTOYTOJBHBIX (UTYp (MOJB3YySICh, TJAC HEOOXOIHMMO,
KaJIbKYJISITOPOM). [IpUMEHSTH MOJTy4CHHBIC YMEHUS B IIPAKTUYECKUX 3a/1auaX.

Brnagerp TOHATHSAMH BIIHCAHHOTO W IEHTPAJIBHOTO YIJia, UCIOJIB30BAaTh TEOPEMBI O
BITMCAHHBIX YIJIaX, YIJIax MEXKAY XopJaamu (CEKYIIMMH) U YIiie MEXKAY KacaTelbHOH M XOpAoH
MIPH PEIICHUH IPOCTEHIINX Te€OMETPUICCKHX 3a]1ad.

Brnagers moHsATHEM OMHMCAHHOTO YETHIPEXYTONbHUKA, MPUMEHSITh CBOMCTBA OMHUCAHHOTO
YeTHIPEXYTOJILHUKA MPU PEIICHUH MTPOCTEHIINX 3a/1a4.

[IpuMeHsTh MOTY4YeHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJEIU IS
3a/1a4 PeaTbHOM )KU3HHU U TTPOBOJANTH COOTBETCTBYIONIUE BEIYHUCICHUS C TPUMEHEHHEM TI0J00MS
U TPUTOHOMETPUH (TIONB3YSCh, T/Ie HEOOXOUMO, KaTbKYIATOPOM).

9 KUIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIBIO
pasiyHble  BJEMEHThl  MPSIMOYTOJbHOTO  TPEYrojbHHKA  («pEHIeHHe MPSIMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (c MoMOIIbI0 KaJbKYJISATOpa) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHMUI.

[Tonb3oBatbes  (GopMynaMu  TOpUBENEHUS UM OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOKJIECTBOM ISl HAaXOXKICHMSI COOTHOLIEHUM MEXJy TPUTOHOMETPUYECKUMHU BEIUYMHAMHU (C
OTIOpPO# Ha CIIPABOYHYIO WH(POPMAITHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXOXKACHUS PA3JIMUHBIX 2JIEMEHTOB
TpPEeyrojibHUKa («pElIeHHE TPEYroJbHUKOBY), MPUMEHATh HMX MPU PEIIEHUU TNPOCTEUIINX
FE€OMETPUUYECKUX 3ajau.

Bnagerp moHsATHSAMH 1peoOpa3oBaHMsSI  MMOJ0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX ¢uryp. Ilonb3oBaTbesi CBOMCTBAMHM TOJOOHMS IMPOU3BOJIBHBIX (QUTYp, YMETh
BBIUMCIIATH JAJIUHBI U HAXOJUTh YIJIbl Y MOJOOHBIX (Uryp (1Mo airoputMy y4eOHBIX ACHCTBHIA).
[IpumeHsTh CBOWCTBAa MOJOOMS B TNPAKTUYECKUX 3a7adaX. YMETh NPUBOAUTH IPUMEPHI
NMOI00HBIX (PUTYP B OKPYKAIOIIEM MUPE.

ITonb30BaTbesd TeopemMaMmu (IO BHU3YalbHOM OIOpE) O NMPOMU3BEACHUM OTPE3KOB XOpPJ, O
IIPOU3BEICHUN OTPE3KOB CEKYIIHUX, O KBaIPaTe KacaTeIbHOM.

[Tonp30BaTbcs BEKTOpAaMH, IMOHUMATh MX TEOMETPUYECKMH W (U3NYECKUN CMBICI,
OPUMEHATh MX B PELICHUH TIeOMETPUYECKUX M (u3ndeckux 3anad. IIpuMeHsTh CKanspHoe
IIPOU3BE/ICHNE BEKTOPOB AJIs1 HAXO0XACHUS JUIMH U YIJIOB.
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[Tonmp30BaTbcs METOAOM KOOPJAMHAT Ha IUIOCKOCTH, IPHMEHATh €ro B PEIICHUU
TEOMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.

Brnanets NOHATHUSMH MPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY)KHOCTH, JUTMHBI TYTU
OKPY)KHOCTH M paJyiaHHON Mepbl yrila, yMETh BBIYHMCIATH IUIOMIAAb Kpyra M ero 4acted (c
OMOpOil Ha crpaBoyHYI HHpOpManuio). [IpuMeHSATh MONydyeHHBIE YMEHHS B HMPAKTUYECKHX
3aja4ax.

HaxoauTe ocu (WM LEHTPBI) CUMMETPUHU (QUTYp, MPUMEHSATH JBMKCHHS IUIOCKOCTH B
HPOCTEHIINX CIydasx.

[TpuMeHsATH MONyuYeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYeCKUe MOJEIH IS
3a/1a4 peaybHOM J)KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BBIYHCICHHUS C TPUMEHEHUEM TOI00HS
U TPUTOHOMETPUYECKUX (DYHKIMH (TIONIB3YSCH, I71e HEOOX0IMMO, KAIBKYITOPOM).

OEJNEPAJTIBHAS PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTD
N CTATUCTHKA» 7-9 KJIACCBI

Ienn u3ydyenusi yaeOHOro Kypca

B coBpemeHHOM 1M(GPOBOM MHpPE BEPOATHOCTh W CTAaTHCTHKA NPUOOPETArOT BCE
OOJBIIYI0 3HAUUMOCTh, KaK C TOYKHM 3pPEHUS NMPAKTHUUECKUX MPHIOKEHHH, Tak M UX POJIH B
oOpazoBanuu. Kaxaplii 4enoBeK MOCTOSIHHO NPUHUMAET PEUICHHs HA OCHOBE HMMEIOIUXCS Y
HEro JaHHBIX. A 111 000CHOBAaHHOI'O IIPUHATHS PELICHUs B YCIOBUSAX HEJOCTaTKa WM W30BITKA
uHpopmanui HEOOXOJAUMO B TOM HYHCIE XOpOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHUYECKOE MbIIIJIeHHEe. IMEHHO MO3TOMY OCTpPO BCTajla HE0OOXOAUMOCTb CPOPMHUPOBATH Y
oOyuaromuxcs, B ToM umcie oOy4aromuxcs ¢ 3[IP, ¢yHKOMOHAIBHYIO TpPaMOTHOCTb,
BKJIIOYAIOIYI0O B ce0si B KayecTBe HEOTHEMJIEMOH COCTaBISIIOIIEH yMEHHE BOCHPHUHUMATh U
KPUTHYECKH aHAJIM3UPOBaTh MHPOPMAIUIO, MPEACTABIEHHYIO B pa3IUYHbIX (popmax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pPEAJbHBIX IIPOLIECCOB M 3aBUCUMOCTEH, INPOU3BOAUTH
IPOCTEHIINE BEPOSITHOCTHBIE pacu€Thl. 3HAKOMCTBO C OCHOBHBIMU MPUHIMIIAMH cOOpa, aHaIHM3a
U TIPE/ICTaBICHUS JaHHBIX M3 pa3lM4HbIX cep KHU3HU 0OlIecTBa M rocynapcrsa mpuoOmaer
o0y4aromuxcsi K 00IIeCTBEHHBIM UHTEPECAM.

B crpykType mporpammbl yd4eOHOro Kypca «BeposTHOCTh M CTaTHCTHKAa» OCHOBHOM
IIKOJIBI  BBIJEJIEHBI CJEAYIOLIME cojaepKaTelbHO-MeToauueckue JuHuu: «lIpencraBienue
JAHHBIX M OIHUcaTelIbHas CTAaTUCTHKa»; «BeposaTHOCTB»; «DIeMeHThl KOMOMHATOPHKHNY;
«BBenenue B Teopuio rpadosy.

Copepxanne nuHun «lIpencraBieHne NaHHBIX M ONKCATENbHAsS CTATHCTHUKA» CIYKUT
OCHOBOH 111 (OpMHUPOBAHUS HABBIKOB padOTHI ¢ MH(OpPMALMEN: OT YTEHHUS M UHTEPIpPETALUU
uHpOpMallMK, NpPEACTAaBICHHOM B TabiauIax, Ha JauMarpaMMmax u rpagukax g0 cbopa,
MIPEJICTaBICHUS U aHAJIN3a JIaHHBIX C HCIOIb30BAaHUEM CTaTUCTHUECKUX XapaKTEPUCTUK CPEIHHUX
U pacceuBaHus. Pabotas c¢ paHHbIMHM, oOydatommecs ¢ 3[IP  ywarcs cuuThIBaTh U
UHTEPIPETUPOBATh JAaHHbBIE, BBIIBUraTh, APTyMEHTUPOBATh M KPUTHKOBATh MPOCTEHUIINE
TUIOTE3bl, Pa3MBIIUIATh HaJA (aKTOpaMHM, BBI3BIBAIOIIMMHU H3MEHUYMBOCTb, M OILIEHUBATh HX
BJIMSTHUE HA pacCMaTPUBAEMble BETMUMUHBI U TPOLIECCHI.

NHTynTHBHOE  TNpEACTAaBIEHHWE O  CIy4alHOM  W3MEHYMBOCTH,  MCCIEJ0BaHUE
3aKOHOMEPHOCTEN W TEHACHIMN CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOM IUIsI M3YYEHHSI TEOPUHU
BeposTHOCTEeH. bosbmioe 3Hauenue ans oOywaromuxcs ¢ 3IIP 31ech MMEIOT HpakTHYecKHe
3aJJaHusl, B YACTHOCTH OTIBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMHU MOJIEIISIMU.

IToHATHE BEPOSTHOCTH BBOAMUTCS KaK Mepa MpaBronoaodus ciaydaitHoro coOwitus. [pu
n3ydeHun Kypca oOydarommecs ¢ 3[IP 3HakoMsTCS ¢ MPOCTEHITUMU METOJaMU BBIUYMCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCIEPUMEHTAX ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU MCXOJ1aMH,
BEPOSITHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pellaTh Oojee cloXxHble 3aaud. B
KypC BXOAST HayaJbHbIE MPEACTABIECHUS O CIy4allHbIX BEIMYMHAX M MX YHCIOBBIX
XapaKTEPUCTHKAX.

Taxxke B paMKax 3TOro Kypca OCYILECTBISETCS 3HaKOMCTBO oOyuwaromuxcs c¢ 3P c
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MHOKECTBAMU M OCHOBHBIMH OIl€pallMsIMM HaJ MHOXECTBAMH, PACCMaTPUBAIOTCS INPUMEPHI
IPUMEHEHUS JUIs peIlieHHs 3a/1a4, a TAKXKe MCII0JIb30BaHUs B APYIrMX MAaTEMaTHYECKUX Kypcax U
y4€OHBIX IPEeIMETAX.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 knaccax umsyuaercs Kypc «BeposTHOCTP M CTaTHCTHKA», B KOTOPBIM BXOMSAT
paznensl: «[IpeacraBneHue JaHHBIX M OMMCATENIbHAS CTATUCTHKAY; «BeposSTHOCTEY; «DIEeMEHTHI
KOMOWHATOpUKHY; «BBeeHne B TEOpUIO TpadoBy.

Ha u3ydenune gaHHOrO Kypca oTBOIUT | yueOHBIN Yac B HEJCNIO B TCUSHUE KAXKIOTO ToAa
00yuenwus, Bcero 102 yueOHBIX daca.

COJEPX)XAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb U CTATUCTUKA (ITO TOJJAM
OBYYEHUS)
7 KUIIACC

[IpencraBnenre DaHHBIX B BUAC TAONMWI, auarpamm, rpadukoB. 3aroIHEHUE TaOJIHII,
YTEHHUE U MOCTPOCHHUE AUArpaMM (CTOJOMKOBBIX (CTONOYATHIX) U KPYTroBbIX). UTeHue rpadukoB
peabHBIX TIporieccoB. M3Bieuenue MHGOpPMANUMK W3 AWArpaMM M TaOJUIl, UCIOJIL30BaHUE U
UHTEPIIPETAINS TaHHBIX.

OmnwmcarenpHas CTATUCTHKA: cpeHee apupMeTnIecKoe, MeIiana, pa3mMax, HanOoJbIee 1
HauMEHbIlIee 3HaYeHHs] Ha0opa YMCIOBBIX JTaHHBIX. [I[puMepsl ciiy4aiiHON N3MEHYMBOCTH.

*CnydaliHBIN SKCIIEPUMEHT (OTIBIT) U CilydaitHoe coObiTe. BepositTHocTh U yactoTta. Posb
MaJIOBEPOATHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHI B mpupojie u B obmiectBe. MoHeTa U
MrpaIbHAs KOCTb B TCOPHH BEPOSTHOCTEH*,

*T'pad, Bepmuna, pebpo. Crenenp BepumuHbl. Yucino pédbep u cyMmapHas cTeleHb
BepinH. [IpencraBienue o cBszHoctu rpada. Llenu u mukisl. [lytu B rpadax. O6xox rpada
(otinepoB myTh). IIpencraBnenue o0 opueHTHpOBaHHOM rpade. Pemienne 3amay ¢ MOMOIIBIO
rpagoB*.

8 KUIACC

IIpencraBneHye AaHHBIX B BUJIE TaOJIUL, TUarpaMM, rpadukos.

MHOX€eCTBO, 3JIE€MEHT MHOXECTBa, MOAMHOXeCcTBO. Ormnepauuu HaJ MHOKECTBaMU:
o0beMHEeHHe, IepecedyeHue, jonoigHeHue. CBOMCTBa omepauuit  HajJ  MHOXECTBAMHU:
IIEPEMECTUTENBHOE, COYETATEIBbHOE, paCIpeNesIuTeNbHOe, BKIOUYeHusa. lcmonb3oBaHue
rpau4ecKoro npecTaBIeHUs] MHOKECTB JUIsS ONMCAHMs PeabHBIX MPOLIECCOB U SIBICHUH, MpU
peleHuu 3aay.

*M3mepeHne paccerBaHus JaHHbBIX. Jlucrepcus U CTaHAAPTHOE OTKIJIOHEHHE YHCIIOBBIX
HabopoB. Jlmarpamma paccemBaHus™.

OneMeHTapHble COOBITHS ciydaiiHoro ombiTa. CiyyaifHble coObiTHs. BepostHoCcTH
coObITuii. ONBITBEI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COObITHSMHU. Ciy4yailHbId BBIOOP.
CBsi3b ME@XJy MaJlOBEPOATHBIMU M TMPAKTHYECKU JIOCTOBEPHBIMH COOBITUSMHU B MPUPOJE,
oOILIeCTBE U HayKe.

*JlepeBo. CBoHCTBa J€peBbEB: E€AMHCTBEHHOCTb IIyTH, CYIIECTBOBAaHHE BHCSYEH
BEpILMHBI, CBSI3b MEXAY YUCIOM BepIIMH U yucioMm pédep. IlpaBuno ymHoxxeHus. Pemenue
3aJa4 C MOMOIIbIO rpagoB.

[IpotuBomnonoxusie coObiTusA. Jnarpamma Oinepa. OObeaWMHEHHUE € TEepeceYCHUE
coObiTuil. HecoBmecTHble coObiTHa. DopMyna CIIOKEHUS  BEpOSTHOCTEH.  YcCJIOBHas
BepoATHOCTb. [IpaBuio ymHoxenus. HesaBucumbie coObitus. [IpencraBinenue skcnepuMeHTa B
BUJIEe JepeBa. Pelienue 3a1ay Ha HaAXO0XACHUE BEPOSATHOCTEN € IOMOLIBIO JI€peBa CIIy4alHOTO
SKCTIEpUMEHTa, TharpamMmm Dumepa™.

4 3nmech u panee * * 0603HaYCHBI TEMBI, U3yUYECHUE KOTOPHIX MPOBOIUTCS B 03HAKOMHUTEIHHOM IuTaHe. [lemaror
CaMOCTOSTEIILHO OMPEICIIICT 00bEM H3y4aeMOro MaTepHraia.
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9 KJIACC

[IpencraBnenue qaHHBIX B BUJAE TAOJUI, AUarpamMmm, rpaduKkoB, HHTEPIpPETAlUs TaHHbBIX.
UreHue U mocTpoeHue Tadull, AuarpaMm, rpauKoB M0 peabHbIM JIaHHBIM.

[TepecranoBku u pakropuan. Coueranus u 4ucio coueranuid. *Tpeyronpauk [lackanms™.
Pemenue 3aa4 ¢ ucnosip30BaHneM KOMOMHATOPUKH.

*T'eomeTpuueckas BepossTHOCTh. CirydaiiHbIi BEIOOp TOYKU U3 (DUTYpPHI HA TIIOCKOCTH, U3
OTpe3Ka U U3 IyTH OKPY>KHOCTH™.

Ucneiranne. Ycenex u Heynaya. Cepust ucnblTaHui a0 nepBoro ycnexa. Cepus
ucnbiTanuit bepuynau. BeposiTHocTH cOOBITHI B cepUU UCTIBITAaHUH bepHym.

CrnyuaiiHas BeIMYMHA U paclpeleieHHe BeposTHOCTEW. MaTemaruueckoe 0XKHMJaHUE U
auctiepcusi. [Ipumepsl MaTeMaTH4EeCKOro 0XXKHJAHMS KaK TEOPETUYECKOrO0 CPEIHEro 3HaueHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUJAaHUE U JUCIEPCUs CIyYyallHOW BEIMUYMHBI «UUCIIO YCIIEXOB B
cepuu UcnblTaHui bepHym.

[TonsiTue o 3akoHe OoNBIIKX uKcen. MI3MepeHne BEpOSITHOCTEN ¢ MOMOILbIO YacToT. Poiib
Y 3HAa4YCHHE 3aKOHA OOJBIINX YKCEeN B MPUPOE U OOIIECTBE.

IIJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHUS ®EJIEPAJILHOM
PABOYEN ITPOTPAMMGBI KYPCA «BEPOSTHOCTb I CTATUCTUKA» (ITO TOJIAM
OBYYEHUA)

[IpeameTHbie pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCTh U CTaTUCTUKa» B 7-9 Kiaccax

XapaKTEPU3YIOTCS CIEAYIOIUMU YMEHUSIMHU.

7 KUIIACC

Yurate uHbOpMaIUIO, MPEICTABICHHYI0 B Ta0lHIAX, HAa AWarpamMmax; HpeICTaBISTh
JIAaHHBIE B BUJIE TAOJUIl, CTPOUThH IUArpamMMbl (CTOJOMKOBBIE (CTOJIOYATBIE) M KPYTOBBIE) IO
MaccHBaM 3Ha4Y€HUH (C MCIIOJIb30BaHUEM 3PUTEIBHOM HArTIAAHOCTH U/WIIN BepOaIbHOMN OMOpHI).

OnucelBaTh W HHTEPIPETUPOBATH PEAJBHBIE YHCIOBBIE JAHHBIE, IPEICTABICHHBIC B
Tabnuiax, Ha AuarpaMmax, rpagukax.

OpueHTHpOBaTbCS B MOHATUSX M ONEPUPOBATh MMU Ha 0a30BOM YpOBHE: CpelHee
apupMeTHuecKoe, MeIuaHa, HauboJbIllee U HaUMEHbIIIee 3HAaUeHUs, pa3Max.

Nwmets mpencrtaBieHue O cilydyallHOM M3MEHYMBOCTH Ha TNpUMeEpax IeH, (pu3mdeckux
BEJIMYMH, AaHTPONOMETPUUYECKUX JIaHHBIX; HWMEThb NPEIACTABICHHE O CTATUCTHYECKON
YCTONYUBOCTH.

8 KJIACC

W3pnekaTb M mnpeoOpa3oBbIBaTh HMH(OpMAIMIO, NPEACTaBIEHHYIO B BHJE TaONHL,
rarpaMm, rpaduKoB; TPEACTaBISATh JaHHBIC B BUIE TaOJHII, AUarpamMm, TpapuKoB.

OnwuceiBaTh IOCJIE COBMECTHOI'O aHAlM3a JIaHHBIE C TOMOIIBI0 CTAaTHCTUYECKHUX
MoKa3aTeNie: CpeHUX 3HAYeHWHW W Mep paccemBaHMs (pa3Max, TUCIIEPCUST W CTaHIApPTHOE
OTKJIOHEHHE).

HaxoanuTe YacTOTHl YMCIIOBBIX 3HAYEHWH W YacCTOTHI COOBITHI, B TOM 4YHCIE IO
pe3yibTaTaM M3MEpeHUH M HaOMIOJeHUN (C MCIOIb30BAHUEM 3PUTEIBHON HArIsIHOCTU W/WIH
BepOATBHOM OTOPHI).

HaxonuTe BepoATHOCTHM CHOy4alHBIX COOBITHMM B OMNBITaX, 3Has BEPOSTHOCTU
DIIEMEHTAPHBIX COOBITHH, B TOM YHCIE B ONBITAX C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMHU
COOBITUSMH (C UCTIOJIb30BAHUEM 3PUTENIBHOM HATIISIIHOCTU M/UITH BepOaIbHOM OMOpHI).

WNwmets mpencraBieHrne 0 TpadUUecKUX MOJENSX: JACPEBO CIYYAHHOTO SKCIEPUMEHTa,
rarpaMMsbl Disepa, YucaoBas mpsamMasi.

OmeprpoBaTh MOHATUSAMH Ha 0A30BOM ypOBHE: MHOXKECTBO, TIOJAMHOXECTBO; BBITIOIHSATH
olepalydy HaJ MHOXXECTBAMU: OOBEAMHEHHE, IepPeceueHue, JONOIHEHUE; IePeUUCIIsiTh
9JIEMEHTHI MHOKECTB; TIPUMEHSTH CBOWCTBA MHOXKECTB (C UCIIOIb30BAHUEM BU3yaIbHOW OIOPHI).

Hwmetsb npencTaBieHue o rpaduyeckoM MpeACcTaBICHUE MHOXKECTB U CBSI3e MEXIly HUMHU
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JUIS. ONTUCAHUsS TPOLIECCOB M SIBICHUH, B TOM YHCIIE NMPHU PELICHUH 337134 U3 JIPYTHX Yy4eOHBIX
IIPEIMETOB U KYPCOB.

9 KJIACC

W3Bnekath © 1peoOpa3oBbIBaTE HHPOPMALMIO, TPEICTABICHHYI0 B  Pa3IMYHBIX
UCTOYHUKAX B BUJE Tabuuil, Auarpamm, rpadukoB; MpPEACTaBIATh JaHHbIE B BHAE TaOIuIl,
arpamm, rpaukos.

Pemarp mpocteiiiive 3amayu OpraHU30BaHHBIM IEPEeOOPOM BApUAHTOB, a TaKKE C
UCTIOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METO/IOB.

Nwmets npezacraBneHue 00 omnucareiabHBIX XapaKTEPUCTHKAX MAJIi MACCUBOB UHCIIOBBIX
JIAaHHBIX, B TOM YMCJIE CPEHHUE 3HAYCHUSA U MEPBI PACCECUBAHUA.

HaxomuTh 4acTOoThl 3HAYeHM U 4YacTOThl COOBITHS, B TOM 4YHCIE IOJB3YSICh
pe3yibTaTaMi TPOBEACHHBIX HM3MEPEHUH W HAOMIOJIEHUH (C Omopol Ha CIPaBOYHYIO
nHpopMaIu).

HaxoauTe BEpOSATHOCTH CIIy4allHBIX COOBITHH B HM3y4YCHHBIX OMNBITAX, B TOM YHUCIC B
OTbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPUSIX HUCIBITAHUN IO TMEPBOTO
ycnexa, B CepusaxX UCIbITaHUN bepHyiu.

Nwmetsb npeacraBiaeHue o caydyaiHON BETMYMHE U O PaclpeleICHUU BEPOSITHOCTEM.

Nwmetp npezacraBiieHne 0 3aKOHE OOJIBIIUX YHCEN KaK O MPOSIBIEHUU 3aKOHOMEPHOCTU B
CIIy4aifHON M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIUX YKCEN B IPUPOJAE U OOIIECTBE.

31



TEMATHYECKOE INTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHUWE M KOJUYECTBE YACOB, OTBOAMMBIX HA OCBOCHHME KaXJOH TeMbl ydeOHOro mpeamera «MaremaTtukay
(denepanbHOM aJaNTUPOBAHHOM OCHOBHOM 00pa3oBaTelnbHOM MPOrpaMMbl OCHOBHOTO 0OLIEro oOpa3oBaHMs OOY4YaAIOLIMXCS C 3aJEpP)KKOM
NCUXUYECKOTO DPa3BUTHsA, B LEJIOM COBMAJAIOT C COOTBETCTBYIOUIMM pa3leioM QenepanbHOil paboueil mporpammbl y4eOHOTO TMpeaMeTa
«Matemaruka» 00pa30BaTeNbHOM NMporpaMMbl OCHOBHOTO oOmiero oopaszoBanus. [Ipu sTom OpraHusanus BIOpaBe caMa BHOCHTb U3MEHEHHUsS B
coJiepKaHue U pacipeesieHue y4eOHOro MaTepuaa o rojaMm o0ydeHusl, B TIOCIE0BATEIIbHOCTh N3YUYEHUS TEM M KOJMYECTBO YacOB Ha OCBOCHHUE
KaX/I0il TeMbl, ONpe/ieieHue OpraHu3alMOHHbIX (opM 00ydeHuss U T.. OOGOCHOBAHHOCTH J@HHBIX W3MEHEHHMH OIpenenseTcss BbIOpaHHBIM
oOpa3oBarenpHON opranm3anueii YMK, MHIUBUAYaTbHBIMU TICUXO(PH3NUECKUMHI 0COOSHHOCTSIMH KOHKpPETHBIX oOydaroutuxcs ¢ 3I1P, crenensio
YCBOEGHHOCTH MMM Y4YeOHBIX T€M, PEKOMEHJAlUsAMM IO OTOOpY M ajanTalMyd Y4eOHOro Marepuana M0 MaTeMaTuKe, INpe/ICTaBICHHBIMH B
[TosicHUTEILHON 3aIIUCKE.

5 kaacc (He menee 170 u)

Ha3spanue
pazaesia (TeMbl) OcHOBHOe cofep:kaHue OcHOBHBIE BU/bI 1€SITEILHOCTH 00YYAOIIUXCS
Kypca (44cjI0 4acoB)

HatypanbHble Hecsatnunas cuctema cuucieHus. Psn HarypanbHbIX uuncel. |UdTaTh, 3amMCBLIBATH, CPaBHUBATh HaTypajbHBIE  YHCIA;
unciaa. leiicreust ¢ |Harypansubiit  psa.  Yucno 0. HarypanpHbple 4Yncia Ha|y4acTBOBATh B 00CYKIEHHHU CIOCO00B YIIOPAIOYHUBAHUS YHCEIL.
HATYPAJIbHBIMHU KOOp-IMHaTHOM mpsiMoil. CpaBHEHME, OKpYyIJIEHHE HaTypasbHbIX | M300pakaTh KOOPAMHATHYIO NMPSMYIO, 0TMeYaTh YKclla TOYKaMH
YHCIAMHA YHCelT. Ha KOOPJIMHATHOU NpAMON, HAXOAUTH KOOPAUHATHI TOUYKU.

(43 u) Apudmernueckue IeUcTBUS ¢ HaTypaibHbIMU unciamu. CpolicTBa | McciemoBaTh CBOMCTBa HaTypalbHOrO psiga, uucen 0 u 1 npu

HyJs NpPU CIOXKEHUM U -yMHO)KEHUH, CBOMCTBA E€AMHUIBI IPH | CII0)KEHUU Y YMHOXKECHHU.

ymHOXkeHUH. IlepeMecTurensHOe UM coderaTenbHoe CBoMcTBa | Mcmosib30BaTh MPaBUJIO OKPYIVIEHUS HATypalbHBIX YHCET IPH
CIIO)KEHHSI W YMHOXCHHUS, *paclpeielMTe]IbHOe CBOWCTBO | HEOOXOAWMOCTH C OMOPOH HA alTOpUTM NpaBuUIIa.

yMHO)KeHI/IH*4. BeInOIHATE  apupMeTHYECKHe [JEeHCTBHA C HaTypaJlbHBIMU
*[lenutenu 1 KpaTHbIE™ YnCIia, PA3JI0OKEHNE YMCIIA HA MHOXKUTEIH. | YUCJIaMH, BBIYHMCJATH 3HAUECHUS YHCIOBBIX BBIPAXEHHH CO
Henenne ¢ ocratkoM. [IpocTeie u coctaBHble uncia. *IIpusHaku | ckoOKkamu u 6e3 CKOOOK.

JenuMocTH Ha 2, 5, 10, 3, 9*. 3anuchIBaTh NPOU3BEJICHUE B BUJE CTENEHU, YHTATh CTEMEHH,

CreneHb ¢ HaTypaJbHBIM MOKA3aTEIIEM. HUCNOJIB30BATH  TEPMHHOJIOTMI0  (OCHOBaHHE,  IIOKa3aTelb),

HucnoBble BRIpAXEHUS; OPSIOK ACHUCTBUI. BBIYHC/ISThL 3HAYEHHSI CTEIEHEH Tpu  HEOOXOIUMOCTH C

Penrenne TekcTOBBIX 3a/]au Ha Bce apupMeTHIecKre ASHCTBHS, Ha | BU3yIbHOU OMOPOH.

JBIDKEHUE U TIOKYIIKH. BbINONHATh MNPUKHAKY M OLEHKY 3HAUEHUH  YHCIIOBBIX
BBIDKECHUM, TpeAIaraTb W NPHUMEHSTh TPHEMBI NPOBEPKH
BBIYHCIICHUM.

32



Hcnonp30BaTh TpH  BBIUUCICHUAX  MepeMeCcTHTEIbHOE H
coyeTaTeIbHOe  CBOWCTBA  CJIOMKeHUS U YMHO:KeHUs,
*pacnpee/uTeIbHOE CBOMCTBO YMHOKeHHsI™; (hOPMYIUpOBaTh U
IIPUMEHATH NpaBUiIa Mpeodpa3oBaHUsl YMCJIOBBIX BhIpa)KeHMil Ha
OCHOBe CBOIiCcTB apudmMeTHUecKHX JAeiCTBUII NPU HEOOXOAMMOCTH
¢ HaNpaBJIALIel MTOMOIILIO.

@opMyJIMPOBATH OTNpeAeSIeHusT ACTUTENs U KPaTHOTO (C OMOpOi
Ha aJrOpuTM IpaBWia), HA3BIBATH ICIUTEIM M KpaTHBIE 4YUCIIA;
pacmo3HaBaTh NPOCThIE U COCTaBHBIE YWCNA; (GOPMYJIHPOBATHL H
NpUMEHSITh MPU3HAKH JleuMocTy Ha 2, 3, 5, 9, 10, (c onopoit Ha
ITOPUTM IIPaBUja); MPUMEHSATHh AJTOPUTM PA3JIOKEHUS YUCIa Ha
MIPOCTHIE MHOXHUTEIH, HAXOAUTh OCTATKHA OT ACNEHHUS M HETOJTHOE
YacTHOE.

Pacno3HaBarh WMCTHHHBIE U JIOXKHBIE  BBICKAasbIBaHUS O
HaTypaJbHBIX YHCJIAX, MPUBOJAMTHL MPUMEPbI W KOHTPIPUMEPHI,
CTPOUTH BBICKa3bIBAHUSI U OTPHUIIAHUS BBICKA3bIBAaHUI O
CBOWCTBax HATYpaJbHBIX YHCEIl C OIOpOi Ha oOpasel.

Pemath  TEKCTOBBIE  3aJauyd  ApU(PMETHUECKUM  CHOCOOOM,
HCIOJIb30BATh 3aBHCMMOCTH MEXIy BeIMYMHAMH (CKOpPOCTH,
BpEMs, pacCTOSHHE; LeHa, KOJIUYECTBO, CTOMMOCTb U JIp.) TpH
HEOOXOIMMOCTH C HCIOJNB30BaHHEM CIPaBOYHOW HH(OpMAIHK:
aHAJM3UPOBATh TEKCT 33Ja4yd, mnepedopMyIHpPOBATH YCIOBHE,
M3BJIEKAThL HEOOXOJMMEBIC JaHHBIE, YCTAHABJIMBATH 3aBHCHMOCTH
MEXIy BEIMYMHAMH TIPH HEOOXOJAWMOCTH C HAaIPaBISIOIIEH
TTOMOIIIBIO.

MopenupoBaTh XOJ pELISHHS 33aJa4d C TOMOIIBIO PHCYHKA,
CXEMEI, TAOJIHIIEL.

IIpuBoanTh, pa3dupaTh Pa3IUYHBIE PEIICHUS, 3alUCH PELICHUN
TEKCTOBBIX 3amad (MpU HEOOXOAUMOCTH C  HAMpaBIIAIOMICH
TTOMOTIIBIO).

C noMowmbi0 MNegarora OUEHMBATh IIONYYEHHBI pe3yibTar,
OCYIIECTBJISITh CaMOKOHTPOJIb, IPOBEPssi OTBET HA COOTBETCTBHE
YCJIOBHIO, HAXOAUTh OIIHOKH.

*Pemiats 3agaum ¢ MOMOIIBIO Tepefopa BcexX BO3MOKHBIX
BapHAHTOB™.

3HAKOMUTBHCSI C HCTOPHEN Pa3BUTHS ApU(DMETHKH.
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Harasauas
reomerpus. JInnnu
HA MJIOCKOCTH

(12 4)

Touka, mnpsimasi, OTpe3oK, Jayd. Jlomanas. M3mepeHue IIMHBI
OTpe3Ka, METPUUYECKUE €AUHULIBI U3MEPEeHUS TIUHBL. OKPY>KHOCTh
U KpYT.

[IpaxTiuaeckas padora «llocTpoeHne y3opa U3 OKpyKHOCTEWD.
VYroa. IIpsaMoi, ocTpblii, Tynod U pa3BEPHYTHINA yribl. M3Mepenue
VTJIOB.

[IpakTuueckas padora «[locTpoeHHE yriioBY.

Pacno3HaBaTh Ha 4epTEKax, PUCYHKaX, ONMHCHIBATH, HCIOIB3Ys
TEPMHUHOJIOTHIO, H HM300pakaTh C IIOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB (IIpU HEOOXOJMMOCTH MO BHU3yalbHOH omOpe):
TOUYKY, IPSIMYI0, OTPE30K, JIy4, YTOJI, JOMAaHY0, OKPY>KHOCTb.
Pacno3znaBaTh, NpUBOIUTH MPUMePbI OOBEKTOB PEAbHOIO MHUDA,
uMerIux (GopMy H3YUYeHHBIX (UTYp, OlEHMBATh HX JHUHEHHBIC
pa3Mepsl.

Hcnosib30BaTh JIMHENKY W TPAHCHOPTUP KaK HMHCTPYMEHTBHI Ui
MIOCTPOEHHS U U3MEPEHUS: H3MEPSITh JJINHY OTpe3Ka, BETMUUHY YIJIa;
CTPOMTb OTPE30K 3aJaHHOM JUIMHBI, YIOJI, 33JaHHOW BEIMYMHBI,
OTKJIAIBIBATh LIUPKYJIEM DPaBHBIE OTPE3KH, CTPOUTH OKPYXHOCThb
33JaHHOr'0 Pajuyca.

H300pakaTh KOHQUTYpAIIH TEOMETPUIECKUX (PUTYP U3 OTPE3KOB,
OKPY)KHOCTEH, WX JacTe Ha HEIMHOBAHHON W KJIETYATOH Oymare;
npelaraTb, ONUCHIBATL U O0CY:KIATh CHOCOObI, AJTOPUTMBI
MIOCTPOEHUS T0CJIe COBMECTHOTO aHAIN3A.

Pacno3naBath M u300pa:KaTh Ha HEIMHOBAHHOM U KIIETYATOH
Oymare mpsiMOii, OCTpBIH, TYNOH, pa3BEPHYTHIN YITIbl; CPABHUBATD
YIJIBL.

BuIuucasTh ATUHBI OTPE3KOB, IOMAHBIX.

IToHuMATh ¥ MCNOJB30BATH NP pPelleHUH 3a]a4 3aBUCHUMOCTH
MEXAYy EIUHHIIAMU METPHUYECKOM CHCTEMBI MEp; 3HAKOMHTBCH C
HEMETPUUYECKHMH CHCTEMaMH MED; BhIPAKATh JIUHY B PA3INIHBIX
eAVHNALIAX W3MEpPEeHHs TMpH HEeOOXOJUMOCTH C ONOpod Ha
CIIPaBOYHYIO MH(OPMAIIHIO.

HccnegoBarh (GUIypbl ¥ KOHQUIYpALMH, UCIOJB3YS LU(POBBIC
pecypchl.

OO0bIKHOBEHHBIE
mpoou
(48 1)

HpoOb. llpaBunpHBle W HempaBmibHblE ApoOH. (OCHOBHOE
cBO¥CTBO 1pobu. CpaBHEHHE qPOOEH.

CroxeHue W BbIUMTaHHWE OOBIKHOBEHHBIX Jpobeii. CMmemanHas
Ipo0b. YMHOXKEHHE U JIeJICHIEe OOBIKHOBEHHBIX Jp00eii; B3anMHO-
oOpatHbIe 1poou.

Pemenne TEeKCTOBBIX 3a7ad, comepkamux 1apodu. OCHOBHEIE
3aJ1a4yM Ha ApoOu.

[Ipumenenne OyKB 1Sl 3alMCH MaTEMaTHYECKHX BBIPAKEHUH U

MopneaupoBaTth B rpaduyeckoil, npeaAMeTHOH GopmMe, ¢ MOMOIILIO
KOMIIBIOTEpa TMOHSATHS M CBOWMCTBA, CBA3aHHBIE C OOBIKHOBEHHOMN
JIPOOKIO.

YutaTth M 3aNUCHIBATh, CPAaBHUBATh OOBIKHOBEHHBIE JpoOH,
NpeIaraTh U 00CYKIaTh COCOOBI YIIOPIJOYMBAaHUS IPOOEH.
H300pakaTh OOBIKHOBEHHBIE JPOOM TOYKAMHU Ha KOOPIUHATHON
MPSIMOIA; MCMOJb30BAaTh KOOPJMHATHYIO TPSIMYIO Ui CPaBHEHUS
IpOOeii.
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NpeITIOKEHUH.

®opMyJIMPOBaTh, 3alMUCHIBATH € NOMOLIbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpoOW C OMOpoil Ha MPaBUIIO;
HCNOJIB30BATH OCHOBHOE CBOMCTBO JpoOM UId *COKpalleHus
opobeil W TpuBeAeHHWS OpoOM K HOBOMY 3HAMEHATENII0 B
MIPOCTENIINX CITydastx™.

MpencraBasaTe 10 00pa3lly CMEIIaHHY0 JApoOb B  BHUIE
HENpaBUJILHON W BBIIENATH LENYyI0 YacTh YUCIa U3 HENpaBHIBLHON
IIpo0Ow.

BoimoansaTe apudmernyeckue HAeiicTBHS C OOBIKHOBEHHBIMU
OpoOsMH B TPOCTHIX  ClIydasiX; MNPHMEHSATH  CBOMCTBA
apuMeTHIecKuX AeUCTBUH ISl palliOHAIA3AINN BEIYUCICHUI.
BbINoJIHATh NPUKHAKY W OLEHKY pe3ylbTaTa BBIYMCICHUN;
npeiIaraT U NPUMeHSITh NPUEMBI TPOBEPKH BBIUUCICHUN.
IIpoBoauTh wucCCHeNOBAHUS CBOMCTB JpoOeil, omupasch Ha
YHCJIOBBIE HKCIIEPUMEHTHI (B TOM YHCJIE C TIOMOIIBIO KOMIIBIOTEPA).
Pacno3dHaBaTrh HCTHUHHBIC M JIOXKHBIC BBICKA3bIBAHUS O ILpO65[X,
NPUBOIUTH NPUMePBI U KOHTPIIPUMEPBI.

PemaTth mpocTeiiliine TEKCTOBBIE 3aladuu, COIepXKallue APOOHbIE
JAHHBIE, U 33/1a4M Ha *HaXO0XXJEHHE YacTH LIEJOT0 U IIeJIOT0 IO €ro
YacTy; BHIABJISITH UX CXOJACTBA U Pa3Inyus™.

MopneaupoBaTh XOJ pEHICHUS 3a7adydl C IOMOLIbIO DPHUCYHKA,
CXEMBI, TAOIHUIIBL.

[IpuBoanThH, pa3dupaThb, OLEHUBATH PA3IMYHbIC PEIICHUS, 3aI1CU
pelIeHnH TEeKCTOBBIX 3aJau IpU HEOOXOAMMOCTH C HampaBJIsIOLIeH
MTOMOLLBIO.

C noMompbl0 TMeAarora OUEHMBATH IIONYYECHHBIM pE3yJNbTAarT,
OCYIIECTBJISITh CAMOKOHTPOJIb, MPOBEPsiSi OTBET Ha COOTBETCTBHUE
YCJIOBUIO, HAXOAUTh OIIHOKH.

3HAKOMHUTBCS ¢ HCTOPHEl Pa3BUTUS ApUPMETUKU.

Harasanas
reoMeTpus.
MHOroyroiabHUKH
(10 4.)

MHoroyronsHuKU. YeThIpEXYroJbHUK, IPSIMOYTOJIBHUK, KBapaT.
TpeyroypHUK.

[Inomane u nepumeTrp NPSAMOYrOJbHHUKA W MHOTOYTOJIBHHUKOB,
COCTABJICHHBIX W3 IPSIMOYIOJbHUKOB, €IMHMIBI HU3MEPECHUS
momaay. [lepuMerp MHOrOyroJapHUKA.

Pacno3naBath, u300paxKaThb C  IOMOLIBIO  YEPTEKHBIX
WHCTPYMEHTOB H OT PYKH, MOJEIHWpOBaTh u3 Oymaru
MHOTOYTOJIbHHKH.

[IpuBoauTh NpUMePHI OOBEKTOB PEATHHOTO MHpPA, HMEOIINX
(hopMy MHOTOYTOJILHUKA, TPSIMOYTOJIBHUKA, KBA/IPaTa, TPEYTroJIbHHKA,
OIIEHMBATH MX JIMHEHHBIC pa3Mephbl.
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BehluncasaTb:  NEpUMETP  TPEYrOJbHHMKA,  MPSIMOYTOJBHUKA,
MHOTOYTOJIbHHMKA; IUIOMIAAb NPSMOYrojbHHMKA, KBajpaTa (Ipu
HEOOXOIUMOCTH C ONOPOI HA alNrOPUTM YUEOHBIX JCUCTBHIA).
H300paxkaTh OCTPOYTOJIBHBIEC, NPSIMOYTOJIBHBIE M TYHMOYTOJBbHBIE
TPEYTOJIBHHAKH.

Crpouth Ha KieT4aTod Oymare KBaipaT M NPSMOYTOJBHHUK C
3aJlaHHBIMU JJIMHAMH CTOPOH.

HccaenoBaty cBoiicTBa IPSIMOYIOJIbHUKA, KBajgpara IyTEM
9KCIEpUMEHTa,  HAOJIONEHHs, W3MEpEHHs,  MOJCIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.

Pacnio3dHaBaTh HCTHHHBIE M  JIO)KHBIE  BBICKAa3bIBAaHUA O
MHOTOYT'OJIbHUKaX, IPHUBOAUTH MPUMEPbI 1 KOHTPIIPUMEPBHI.
HccaenoBats 3aBUCHMMOCTH IUIOIIAAM KBajpaTra OT IJIUHBI €r0
CTOPOHBI.

Hcnonb3oBaTh CBOICTBA KBAJpaTHOW CETKH MU MOCTPOCHUSA
¢uryp; pa3douBaTrh NPSIMOYTOJBHUK Ha KBaJpaThl, TPEYTOJLHUKHY,
COCTABJATHL (UTYpHl ©3 KBagpaTOB W TNPSAMOYTOJIHHHUKOB |
HaXOAUTh MX IUIOLIa[b, pa30uBaTh QUIypsl Ha MPSIMOYTOJIBHUKU U
KBaJpaThl YW HAaXOJWUTh HMX IUIOM@AAb (TIPU HEOOXOIUMOCTH C
HaMPaBJISIONIEH MOMOIIIBIO).

BeipaxkaTp, BEIMUYMHY IUIOIIAAM B PA3IMYHBIX  E€IUHHUIAX
W3MEpPEHUs]  METPUYECKOW  CHCTEMBI  Me€p, HCHOJIL30BATh
3aBHCHMOCTH MEXIy METPHUYECKMMU €IUHUIIAMH H3MEpPEeHUs
IUIOIIAAN TpU HEOOXOAWMOCTH C ONOpPOH Ha CHPaBOYHYIO
rH(OpPMAIHIO.

3HAKOMMTBHCA ¢ IPUMeEpPaMu MPUMeHeHMs IUIOINAIH U IIEpUMETpa
B IIPAaKTHYECKUX CUTyauusx. PemaTe 3agaum U3 peaJbHOM KU3HU,
IIpU HEOOXOJIUMOCTH C ONOPOW Ha aJrOpUTM INpaBwiia, 00CYKAATH
pa3jInyHbIe COCO0bI PEIICHNUS 3aay.

lecaTHUHBIE
mpoou
(38 u)

Hecsaruanas 3amuch apodeit. CpaBHEHHE AeCATHYHBIX APOOCH.
JleiicTBusS ¢ JIeCATHUHBIMUA Jpo0siMu. OKpyTrjieHHE IECATHYHBIX
JpOOei.

Pemenne TEeKCTOBBIX 3a7ad, comepkamux 1apodu. OCHOBHEIE
3aJ1a4yM Ha ApoOu.

IpencTaBiasiTh IECATHUHYIO IpOOh B BUI€ OOBIKHOBEHHOW, YNTATH
W 3aNMChbIBaTh, CPABHMBATDL JIECATHYHBIE OpoOH, mpeajaraTb M
00CyKIaTh COCOOBI YIOPSIIOUNBAHUS IECITUIHBIX IPOOeH.
HU3o0pakaTh [IeCATHYHBIE OpOOW TOYKAMH HA KOOPAWHATHON
MpsIMOiA.

BbISIBJSITH CXOACTBA M PAa3jHUYMsA TNPABUI  apHUPMETHUECKUX
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NEHCTBUI C HAaTypalbHBIMH YUCIAMH W JCCSITHYHBIMH APOOSIMH,
I0CJI€ COBMECTHOT'O aHAJIN3A.

BbINoJHATHL apupMEeTHUCCKUE NEHCTBUS C ACCATHUYHBIMU IPOOIMHU;
BBINOJIHATH NIPUKUAKY M OLIEHKY PEe3yJIbTaTa BEIYUCICHUN.
IIpumeHsaTHL  CcBOlicTBA  apuPMETHUECKUX  JEHCTBHIA IS
palnoHanu3aluy BEIUUCIECHUH.

IIpuMeHSTL NPABWJIO OKPYIJIEHUs] JACCATHYHBIX IpoOed, mpu
HEO0OXOUMOCTH C BU3YAJIBHOI OMIOPOH.

IIpoBoAuTHL WCCAEIOBAHUS  CBOWCTB  JECATHYHBIX ApOOEi,
OIupasCb Ha YUCIOBBIC 3KCIICPUMCHTEI (B TOM 4YHCJIE C IIOMOIIbIO

KOMITBIOTEPA).
Pacno3HaBaTh HCTHHHBIE M JIOKHBIC BBICKAa3bIBAaHHA O APOOSIX,
NPUBOIUTH npHuMepbI " KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaHUS U OTPHUIIAHUS BBICKa3bIBAHHM.

PemaTth mpocTeiiline TEKCTOBBIE 3aladuu, COIepXKalue APOOHbIE
JaHHBIC, U Ha *HaXOXJIEHHE YacTH IIeJIOr0 U IeJIOro Mo ero 4acTu™,
BBIIBJIAITH UX CXO/ICTBA U Pa3JHYusl.

MopenupoBaTs XOJ pEIICHHUS 3aJa4d C IOMOIUBIO PHCYHKA,
cxeMbl, Tabnumbl. Pa30uMparh pa3TUuYHBIC pEIICHUs, 3aluCH
pElIeHUI TEKCTOBBIX 3a/1au.

OnepupoBath JIpOOHBIMH YHCJIAMH B PEAIbHBIX KHU3HEHHBIX
CUTyaIUsX.

C noMomblI0 TMeAarora ONEHMBATH IIONYYECHHBIM pE3yJNbTarT,
OCYIIECTBJISITh CaMOKOHTPOJIb, IPOBEPssi OTBET HAa COOTBETCTBHE
YCIIOBUIO, HAXOIUTh OIIHOKH.

3HAKOMUTBHCSI ¢ UCTOPHEN Pa3BUTUS apUPMETHKH

Harasanas
reoMeTpus.
Tesia n purypsi
B IPOCTPAHCTBE
(9 4)

*MHuororpaHaukn. M300pakeHne MHOTOrpaHHHKOB. Mojaenn
MIPOCTPAHCTBEHHBIX TEI.

[IpsamoyroneHblii  mapayienenunesn, kKyO. Paséprkm kyba u
napaJienenunesa.

O061BEM Kyba, MPSIMOYTOIBHOTO Napauiesenunena™.

Pacnio3zHaBaTh Ha YepTekaX, PUCYHKAX, B OKPY:KAKOIIEM MHpe
MPSAMOYTONIBHBIA  MapajuieNienunes,  Ky0,  MHOTOIpaHHUKH,
ONMHUCHIBATH, NCMOJIB3Ysl TEPMHHOJIOTHIO, OIEHUBATH JIMHECITHBIE
pasMepsl.

IpuBoauTh NpUMeEpPbl OOBEKTOB pEATBLHOTO MHpPA, WMEIOIINX
(hopMy MHOTOTpaHHHKA, IPIMOYT'OJIBHOTO TIapasuIeenumena, Kyoa.
H3o06pakaTh Ky0 Ha KileT4aTON Oymare.

HccnenoBarh cBOiicTBA Ky0a, MIPSIMOYTOJLHOTO Mapaljie/ieuIe 1a,
MHOTOTPAaHHHUKOB, HCIIOJIb3YS MOJEIN TpH HEOOXOAUMOCTH C
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HaMnpaBJIsIOIIeH MOMOIIIBIO.

Pacomo3HaBark  pasBépTKM  Kyba W mapaieenuIe/a.
MojaeaupoBaTh KyO0 W mapaienenunen W3 OymMard W IPOYHX
MaTepHasoB, IO 00pasIry.

HaxoauTh U3MEpEHHUs, BLIYHCISATH IUIOMAIb ITOBEPXHOCTH; 00BEM
Ky0a, MpsAMOYrOJILHOTO MapaijielieuIeia ¢ OMOPO Ha alIropuTM
yueOHBIX NIEHCTBUH; MCCAeN0BATh 3aBUCHMOCTL 00bEMa Kyba OT
JUTHHBI ero pedpa.

Ha6uoaaTh ¥ MPOBOANTb AHAJOIHMM MEXY MOHATHSIMH TUIOLIAAN
1 00BEMa, TIepUMETpa U TIIOIIA TN TIOBEPXHOCTH.

Pacmo3HaBaTh  HCTHHHBIE W JIOXKHBIC  BBICKA3bIBAHHS O
MHOTOTPAaHHHKAX, NPUBOAUTH MNPUMEPbl ¥ KOHTPHPUMEPEIL.
Pemiath 3a1a4M 13 peanbHON KU3HU.

IloBTOpEHHE
u 00001IeHue
(10 4.)

IToBTOpEHNE OCHOBHBIX MOHATHM M METOJOB Kypca S5 Kiacca,
00001IeHre 3HaHNH.

BbIYMCAATL 3HAYCHUS BBIPAKCHUM, COACpPXKAIIUX HaTypaJlbHbIC
yrcaa, OOBIKHOBEHHbIE M JAECATHYHBIC APOOM, BBIIOIHATH
npeoOpa3oBaHus YHCET MPU HEOOXOAMMOCTH C HAaIPaBIAIOLICH
MOMOIIIBIO.

Bbi0upaTh crmoco6 CpaBHEHHs 4YUCENl, BBIYUCICHHN, NMPHUMEHSThb
cBOWCTBA apU(PMETHUECKHX MACUCTBHH [UI1 PalMOHAIH3ALUH
BBIYMCJICHUI.

OcymecTBISITh CAMOKOHTPOJIb  BBIIONHAEMBIX JCUCTBHH W
CaMOIIPOBEPKY PE3yJIbTaTa BEIYHCICHHN.

Pemath mpocreiimue 3agauM U3 PEAIbHON JKU3HHU, MPUMEHSTH
MaTeMaTHYeCKHe 3HAHMS JUTS PEIeHUs 3a1a4d U3 APYTUX y4eOHBIX
MIPEIMETOB.

PemiaTes mpocreiiume 3a1a4n pa3HbIMH €c1I0c00aMH, CPABHUBATDH
cnoco0bI PEelICHN 3a1a41, BHIOUPATH PAllHOHAJIBHBII c10c00.

6 xkaacc (He menee 170 u)

HazBanue
pazaesa (TeMbl)
Kypca (4HcJI0
4acoB)

OcHoBHOE CoepKaHue

OcHoBHbBIE BUAbI N€ATCJIbHOCTH oﬁyqamumxca
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HarypanbHbie
ymucaa
(30 9)

Apudmernyueckue AEUCTBUS C MHOTO3HAYHBIMH HATYPaJTbHBIMU
guciaMu.  YWCIOBBIE  BBIpQOXKCEHHUS,  MOPSAIOK  JICHCTBHUIA,
UCTOJB30BaHNE CKOOOK. OKPyTJIeHHUE HATypaIbHBIX YHCEI.
Jemutenn m KpaTHBIC YHCIa; *HAUOOJBIIHN OONMH IENMUTENs H
HanMeHbIIee olITIee KpaTHoe™.

PaznoxxeHue yncna Ha MPOCThIE MHOXKUTENHU. JleTUMOCTh CyMMBI U
npou3sBeicHus. JleieHrue ¢ OCTaTKOM.

Peuienne TekCcTOBBIX 3a1a4.

Boinosnsats apudgMernyeckne JeMCTBUA C MHOTO3HAYHBIMHU
HaTypaJbHbIMU  4HMCIAMH, HAXOAWTb 3HAYEHMs] UHUCIOBBIX
BBIPQKEHHH CO CKOOKaMH M 0e3 CKOOOK; BBIYMCJATH 3HAYEHHUSI
BBIPa)KEHUH, COAEPKAILUX CTEIICHH.

BbInoHATh NPUKUAKY M OLEHKY 3HAa4YeHUH
BBIPQ)KECHUM, MPUMEHATH NPUEMBI NPOBEPKH PE3ybTaTa.

YHUCJIOBBIX

Hcnonb30BaTh  NpH  BBIYKHCICHUSX  NMEepeMeCTHTENbHOe W
coueTaTe]bHOEe  CBOIiCTBA  CJIOKeHUS] W YMHOKeHUs,
*pacnpenenuTe/ibHOe CBOHCTBO YMHOKEHHSI OTHOCHTEJIBHO

CJI0KEHUS*, CBOMCTBA apu(PMeTHYeCKHUX /IeiiCTBHIi.
HccnenoBaTs 4HCIOBBIE 3aKOHOMEPHOCTH, IPOBOAUTH YHUCIIOBBIE
9KCIEPUMEHTBHI.

@®opMyJHpoOBaTL  ONpeAe]deHHs  JCIUTENA U KpPaTHOIO,
HauOOJIBbIIET0 OOIIEro ACINUTENS U HAUMEHBIIEro 00IIero KpaTHoro,
MIPOCTOTO M COCTAaBHOI'O YHCEN; HCIOJB30BaTh ATH IOHATHS MpHU
pemieHny 3agad (MpU HEOOXOIWMOCTH C OINOpPOW Ha ajIrOpUTM
MIpaBUiIA).

IpuMeHATL AaJrOpuTMbI BBIYUCICHUS HauOOJBLIET0 OOIIETo
JIEIUTENS] 1 HAUMEHBIIIET0 00IIEro KpaTHOTO JIBYX YMCEN, allTOPUTM
Pa3IoXKeHHs Yhciia Ha IPOCThIe MHOYKUTEIH.

HccnenoBaTs cBOCTBA JEIMMOCTH CYMMBI H IIPOU3BEAECHUS YUCEI
C OMOpPOM Ha BOIIPOCHBI MJIaH.

IIpuBoauTh MNpPUMEPHLI 4YHCEI C 33JaHHBIMH  CBOWCTBAMH,
pacno3HaBaTh BepPHbIe W HeBepPHbIE YTBEPXKACHHA O CBOMCTBAX
qlcell, OMPOBEPraTh HEBEPHBIE YTBEPKACHHA C IOMOIIBIO
KOHTPIIPUMEPOB.

KoHncTpynpoBate MaTeMaTHyeckue MNPeATOKeHHS C IIOMOIIBIO
CBSI30K «H», KHIIN», «ECTH..., TO...» 10 00pa3Ly.

PemiaTh TEKCTOBBIE 3a7aud, BKJIIOYAIONINE TTOHSATHS JEIUMOCTH,
apuMeTHYECKHM  CITOCOOOM,  HWCIOJIb30BaTh  mepebop  Bcex
BO3MO’KHBIX BAPHAaHTOB C ONOPOI Ha BOIPOCHBII IJIaH.
MoaenupoBaTh X0JI PELIECHH 3a1a4M C IOMOIIBIO PUCYHKA, CXEMBI,
TaOJIUIIBL.

ITpuBouTH, pa3OupaTh, OLICHUBATH Pa3IUYHbIE PellieHHs], 3aMUCH
PellieHn i TEKCTOBBIX 32/1a4 C HAPaBJISAIOIIECH TOMOILBIO.
Kputnueckn oneHUBaTh MNOJYyYeHHBIH pe3yabTaT, HaXoAuTh
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OIIUOKH, OCYIIECTBJIATH CAMOKOHTPOJb, NMPOBEpsisi OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasinnan *Tlepnenaukynsipablie npsmbie. [lapannensHbie npsMeie™. Pacno3HaBaTh Ha ueprexax, pHCYHKax Cly4ad B3aHMHOIO
reoMeTpus. PaccrosiHre Mexay ABYMsI TOUKaMH, OT TOYKHM IO MPSIMOM, JJIMHA | pACIOTI0KEHUS IBYX MPSIMBIX.
IIpsimble Ha IIyTH Ha KBAJPATHOH CETKE. N300paxkaTh ¢ NOMOIIbI0 YePTEKHBIX HHCTPYMEHTOB KIIETYATON
TUIOCKOCTH *TIpuMepsl NPSIMBIX B IPOCTPAaHCTBE™. Oymare ZBe TepeceKaroluecs MpsiMble, JIBe MapaielbHbIe IpsMBIC,
(7 9) CTPOUTH NMPSAMYIO, NEPTIEHANKYISIPHYIO TaHHOM.
IlpuBoauTh MpUMepsI MAPAIEIBHOCTH W INEPHEHAUKYISIPHOCTH
IPSMBIX B IPOCTPAHCTBE.
Pacno3snaBarb B MHOIOYIOJIbHUKAX  IEPIEHIUKYIIPHBIE U
napanienbHble  CTOpoHbl.  M300paskaTh  MHOTOYTONBHUKH €
napanieabHbIMH, HEPICHAUKYIAPHBIMA CTOPOHAMH TI0 00pa3Ly.
Haxoauth paccTosHHE MEXIy IBYMs TOYKamMH, OT TOYKH J0
PSAMOM, JUIMHY ITyTH Ha KBaAPAaTHOMN CETKE, B TOM YHUCIIE UCIOJb3Ys
M pPOBEIE PECYPCHI.
Jpodu OOBIKHOBEHHAs1 APOOb, OCHOBHOE CBOMCTBO JIpoOH, cokpamieHue |CpaBHMBATh M YNOPSIA0YMBATH JpoOH, BBIOHPATH CMOCOD
(32 4) npobeit. CpaBHEHHE U yIIOpsiA0YMBaHKUEe ApOOEH. CpaBHEHHUS ApoOeH.

JecsaTuunbie ApoOU U METpUYECKas CUCTEMa Mep.
Apudmernueckue AEUCTBUS ¢ OOBIKHOBEHHBIMH H JIECATHYHBIMU
JIPOOSIMHU.

OtHomenue. JleneHWe B JIaHHOM OTHOIICHHMH. *Maciira0™,
MIPOTIOPITHSL.

[lonsite mporieHTa. BhIunciieHWe TpPOIEHTa OT BEIWYUHBI U
BEJIMUMHBI 10 €€ MPOLIEHTY.

Pemenne TekCTOBBIX 3a/1a4, COJEPIKAIIUX IPOOH U IPOIICHTEHI.
[IpakTrueckas pabdora «OTHOIIEHWE JJIMHBI OKPYKHOCTH K €€
JTUaMETPY».

IpeacrapasaTs AecaTHYHBIE IpOOU B BHJE OOBIKHOBEHHBIX JAPOOEH
u  OOBIKHOBEHHbIE B  BHJAE  JECATUYHBIX, WCHOJIb30BaTh
IKBMBAJICHTHbIE TNPEACTABJIEHHsI JPOOHBIX YHCEN TMpHU UX
CpaBHEHHMH, TMPH  BBIYUCIEHUAX (MpU  HEOOXOAMMOCTH  C
HaIPAaBISIONIEH TOMOIIBIO).

Hcnoab3oBaTh ecSITHYHBIE APOOH IIPU NPeoOpa30BaHUM BEJIHYHH B
METPUYECKON CHCTEME MEP.

Boinosisite apudmeruveckue neficTBUA ¢ OOBIKHOBEHHBIMU U
JIECATUYHBIMA JAPOOSMHU.

BouIuncasiTh 3HAYCHUS BRIPAKECHHM, COMEPKANTNX OOBIKHOBEHHEIE U
JIECSITHYHBIE  JIpOOW,  BBINOJHATH  NpeoOpa3oBaHus  Jpobeid,
BBIOMpPATh C€MOCOO, NPUMEHATH CBOiiCTBa apu(METHUECKUX
JIEUCTBUMN JIJIs1 palliOHaIU3alMi BEIYUCIICHUH.

CocTaBasATh OTHOIIEHHWS W TPOTOPIUH, HAXOAUTH OTHOIIECHHE
BEJIMYMH, JICIUTh BEIMUMHY B JAHHOM OTHOILEHUH.

HaxoauTe JKcNepUMMEHTAJBHBIM IIYTEM OTHOLICHHME JJIMHBI
OKPYKHOCTH K €€ nuameTrpy (Ipu HeoOXOJUMOCTH C HampaBJIsrOIIeH
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ITOMOIIIBIO).

Haxoauth Macmta® IU1aHa, KapThl M BBIYHUCIATH PACCTOSHHA,
UCTIONB3YS MacTad ¢ ONopoil Ha aNropuT™ YIeOHBIX ACHCTBHM.
OOBSACHATB, YTO TaKO€ IPOLEHT, YNOTPeOIATh 00OPOTHl PEUH CO
CIIOBOM «IPOLEHT». BbIpamkaTh IpPOLEHTH B APOOSIX M APoOH B
MPOLIEHTAX, OTHOIIEHHUE ABYX BEJIMYMH B IPOIICHTAX.

BoruucasiTh IPOLIEHT OT YMCJIA M YHUCIIO 110 €T0 MPOLEHTY.
OxpyrasaTh IpoOuW M NPOLEHTHl, HAXOAWTh NPHUOIMKECHUS UYHCEN
pY HEOOXOAMMOCTH C UCTIONB30BAHUEM BU3YaJIbHOM OTIOPEI.
Pemath 3agaum Ha 9acTu, MPOLEHTHI, MPOTIOPLIMH, HA HAXOXKACHNE
IpoOu (TpOIleHTa) OT BENWYMHBI W BEIWYUHBI MO €€ apodm
(mpomieHTy), npoOM (TIPOIEHTa), KOTOPBI COCTAaBISIET OJHA
BenuyuHa oOT JjApyroil. IlpuBoauTtsh, pa3dupaTb, OLEHUBATH
pasiM4Hble PELICHUS, 3allCH PEIICHUH TEKCTOBBIX 3axad MpHu
HEOOXOIUMOCTH C HAIPABJIAIOLIEH IOMOLIBIO.

M3Baekar,  uHGopMammpo U3 Tabnui M JAUarpam,
WHTEPIPETUPOBATh TAaOIMYHBIC JaHHBIE, OTPENENATh HanbobIee 1
HauMEHbILIEe U3 MPEICTaBICHHbBIX JaHHBIX.

Harasgnas *QOceBas cummeTpus. LleHTpanbHas cHMMETpHSL. Pacno3HaBaTh Ha uepTekax M H300paXKEHUSX, M300paKaTh OT
reoMeTpus. [MocTpoeHne CHMMETPHYHBIX QUTYD. PYKH, CTPOMTHL C TIOMOIIBIO WHCTPYMEHTOB (QHTYpYy (OTpE30K,
Cummertpust CumMmeTpus B IPOCTPAHCTBE™. JIOMaHylo, TPEYroJbHUK, MPSIMOYTOJIBHUK, OKPY>KHOCTb),
(6 9) CUMMETPUYHYI0 JaHHOM OTHOCHTENBHO TMpPSAMOH, TOYKH C
HaITPaBJISAIOLIEN TIOMOLIBIO.
HaxoauTh NpuMepbl CHMMETPHH B OKPYXKAIOIIEM MHUPE.
MopnenupoBath 1u3 Oymarum 1Be (UIypbl, CHMMETPUYHBIC
OTHOCUTENIBHO  NPSMOM;  KOHCTPYHPOBAaTh  I'€OMETPUYECKHE
KOH(UTYpalluK, HCHOJb3ys CBOMCTBO CHMMETPHH, B TOM YHCIE C
MOMOIIBI0 U(PPOBBIX PECYPCOB € OMOPOI Ha aNrOpuUTM Y4eOHBIX
JIEHCTBHH.
Boipaskenus [Mpumenenne OykB A 3alMCH MaTeMAaTHYECKUX BbeIpaxkeHWH ¥ |HMcmosib3oBaTh OYKBBI IS O0OO3HAYCHUS YHCEN, TPH 3aIlUCH
¢ OykBamu npeIoKeHnA.  *BbyKBEeHHBIE  BBIPDOKEHHS] W YHCIOBBIE | MATEMAaTHYECKHUX YTBEP)KICHHM, COCTABIATh OYKBEHHBIEC BBHIPAKECHHS
(6 9) MOJICTAHOBKH ™. 10 YCJIOBHIO 33J1a4H.

bykBeHHbIE paBEHCTBAa, HAXOXACHHE HEU3BECTHOTO KOMIIOHEHTA.
DOpMyIIbL.

I/ICCJIG)IOBaTb HCCJIOXKHBIC YHCJIOBBIC
HCII0JIB30BaTh 6YKBLI JJI UX 3aIIUCH.

3aKOHOMCPHOCTH,
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BbluMcasaTh YHCIOBOE 3HA4YeHWE OYKBEHHOTO BBIPAKEHUS MpHU
33JJaHHBIX 3HAYCHHUAX OYKB C OIMOPOM HA QITOPUTM YYSOHBIX
JCUCTBUH.

3anuchIBaTh (PopMyJIbI: NIEPUMETPA U IUIOMATN NMPSIMOYTOJIEHUKA,
KBajJpaTa; JIAHBl OKPYKHOCTH, IUIOIIAAW Kpyrd; BBINOJHATH
BBIYHCJIEHHS 110 3TUM (HopMyJiam.

CocraBasith ¢(opMyJibl, BbIPAXKAKOIINE 3ABUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BpPEMS, PACCTOSIHHE; II€Ha, KOJIMYECTBO,
CTOMMOCTB,  TPOHM3BOJIUTEILHOCTh, BpeMs, O00bEM  pPabOTHI;
BBITIOJIHSTH BBIYUCIICHUS 10 3THM (HOpMYyJiaM.

HaxoauTh HEN3BECTHBIA KOMIIOHEHT apU(PMETHIECKOTO JCHCTBUS.

Harasauas
reoMeTpusi.
Durypsnl

HA IUIOCKOCTH
(14 9)

YeTbIpEXyTrONbHHUK, MIPUMEPBI YETBIPEXYTOJIbHUKOB.
IIpsAAMOYTOJIBHUK, KBaPAT: CBOKMCTBA CTOPOH, YIJIOB, JHArOHAJICH.
N3mepeHue yrios. Buisl TpeyrojabHUKOB.

[lepumerp w™HOTOyrONBHHMKA. [lnomanme ¢uryper. Popmyss
nepuMeTpa W IUIOMIAAM TpsAMOYyrojbHHKA. [IpubmmkénHoe
W3MEpEeHHE TUIOIIaIu (uryp.

*TIpaxtudeckas pabota «lLmomans kpyra»™.

M306pazkaT, Ha HEJIMHOBAaHHOM M  KjeT4aTol Oymare ¢
HCIIOJIB30BAHUEM YEPTEKHBIX MHCTPYMEHTOB YETBIPEXYTOJIBHUKH C
3alaHHBIMU CBOMCTBAaMU: C NApAJLICIbHBIMU, NIEPIECHANKYIISIPHBIMH,
PaBHBIMH CTOPOHAMH, NPSMBIMH yIJIAMH U Ip., PaBHOOEAPEHHBIN
TpeyroiapHuk. Ilpemiarate M 00CyAaTh CIOCOOBI, AJITOPHTMBI
[IOCTPOEHUSL.

HccaenoBars, UCIIONB3Ys 9KCIEPUMEHT, HaOroeHue,
MOJICJIMPOBaHNE, CBOMCTBA NPSIMOYTOJIbHUKA, KBaapara, pa3OuBaTh
Ha TPEYrOJbHUKH C OIIOPOI HAa BOIIPOCHBIM IUIAH.

O00cCHOBBIBATb, ONpPOBeEpPraTb C IOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKACHUA O MPSMOYTOJIBHHKE, KBapaTe, pacmo3HaBaTh BEPHBIC
Y HEBEPHBIE YTBEPIKIACHUA.

N3mMepsiTh U CTPOUTH C IIOMOILIBIO TPAHCIIOPTUPA YIJIBL, B TOM HUCIIE
B MHOTOYTOJbHHMKE, CPABHMBATH YIJIbI; PaCHO3HABATb OCTPBIE,
MpsSIMBIE, TYTIbIE, pa3BEPHYTHIE YTIIBL.

Pacno3HaBath, HM300pa:kaTh OCTPOYTOJIbHBIA, IPSIMOYIOJbHBIM,
TYIIOYTOJIHBIN, PaBHOOEAPEHHBIN, PAaBHOCTOPOHHUI TPEYrOJIbHUKU

(mpu HEOOXOJUMOCTH C UCIIOIB30BAHUEM BU3YaJIbHOM ONOPHI).
Boruncasatb HEpUMETP MHOT'OYI'OJIbHUKA, IUIOIA/b
MHOI'OYT'OJIbHUKA pa36I/IeHI/IeM Ha TIPpAMOYT'OJIbHUKH, Ha PpaBHBIC
(GUrypsl, UCTIOIB30BaTh METPHUUECKUE SAMHUIBI U3MEPEHHS [UIMHBI U
TUIOMIA/IN C OTIOPOX Ha aJTOPUTM YUEOHBIX TEHCTBHI.
Hcnonb3osaTh Npudan:KkEéHHOEe H3MepPeHUe UIMH M IJIOMIAJeH Ha
KJeT4aToil Oymare, mpuOIMKEHHOE U3MEPEHHE AIHHBI OKPYKHOCTH,
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TUIOMIAN KpyTa.

IMoo:kuTEABHBIE H

Hensle uncma. *Moaynp 4mcna, TeOMETpAYECKasi HHTEPIIPETALNS

IIpuBoguTh mNpHUMEPHI UCIOJIB30BAHUS B pEalbHOM KU3HU

OoTpHUIaTeJbHbIE Moysst. UUCTIOBBIE POMEXYTKU™. MOJIOKUTENBHBIX Y OTPULIATENIBHBIX YHCEIL.
ymucaa ITonoxwurensHple u  oTpuuarenbHele  uucia.  CpaBHeHue | M300pakaTh Lelble 4MCIa, MOJOXKHUTENBHBIE U OTPHULATEIbHBIE
(40 4v) MOJIOKUTEJIBHBIX M OTPULATENIBHBIX YHCEN. ApH(]MeTHUECKHe |duciia TOYKaMU Ha YHUCIOBOM HPSAMOW, MCHOJb30BATh YHCIIOBYIO
JIEHCTBUS C IOJIOKUTENBHBIMU U OTPULIATENBHBIMY YU CIaMHU. MPSIMYIO JJI CPAaBHEHUS YHCE.
Pemienne TekcToBBIX 3a/1a4. I[IpuMeHaTHL MpaBUJIa CPaBHEHUS, YNOPATOYUBATH LIEJIbIE YUCIIA;
*HaXo0UTh MOXLYJIb yucIa™.
@®opMyJIHpoBaTh MPAaBUJIa BBIYUCICHUS C MOJIOKUTEIBHBIMA H
OTpULATEIBPHBIMA 4YHUCIAMH, HAXOAMTHh 3HAYEHHMSA YUCIIOBBIX
BBIPAKCHHUI, coepKaIINX JelcTBUA
C TONOXWUTEIBHBIMH W  OTPHLATEIBHBIMH  YHCIAMH  IIpH
HEOOXOJIMMOCTH C OIIOPOi Ha aJrOPUTM HpaBHUIIA.
IIpumeHnsaAT,  cBOMCTBA  CIOXKEHUS U yYMHOXKCHUA  JUIA
npeo0pa3oBaHus CyMM U IPOU3BEICHUH.
IIpencraBiaenue IIpsiMoyronmpHas cucteMa KOOpAMHAT Ha IUIOCKOCTH. KoopanHatel | OOBSICHAT, M WJIIOCTPUPOBATH MOHATHE IPSIMOYTOJBHOU
AAHHBIX TOYKH Ha TIOCKOCTH, a0CIHCcca U OpIuHaTA. CHUCTEMBI KOOpAMHAT Ha IUIOCKOCTH, WCIOJIB30BaTh TEPMUHOJIOTHIO;
(6 9) CroJi0uaThie U KPYroBbIe TUarpaMMal. CTPOMThL HAa KOOPJWHATHOW TIUIOCKOCTH TOYKH H QUTYPHI IO
IIpaktuueckas padora «Iloctpoenne nuarpamm». 3aJJaHHBIM KOOPJMHATaM, HAXOAUTh KOOPINHATHI TOYEK.
Pemmenne TEKCTOBBIX 3aja4, coZleprKaIix JlaHHbIE, | UnTaTh cTonbuaTbie u KpPYTroBbIe JarpaMmel;
TIpeJICTaBIeHHbIE B TAOIUIIAX U HA AMArpaMMax. HHTEPNPETHPOBATH JIaHHBIC; CTPOUTH CTOJIOYATHIC TUAarPaMMBI.
Hcnoab3oBaTh MHGOpMAaNMIO, NPEACTAaBICHHYI0 B Ta0nuLax, Ha
Juarpammax JUlsl pelleHHs] TEKCTOBBIX 3a7ad M 3a7ad U3 pealbHOU
KHU3HU.
Harasgnas *TIpsiMOYTONBHBINA Tapajuienenumnen, KyO, Tpu3Mma, NHpamuja, | Pacmo3HaBaTh Ha YepTeKaxX, PUCYHKaX, OMUCHIBATH THPaMHIY,
reoMeTpHs. KOHYC, IMJIMHAD, wap U chepa. M300pakeHre NpOCTPaHCTBEHHBIX | IPU3MY, LWIMHAP, KOHYC, IIap, W300pazkath WX OT PYKH,
Durypbl ¢uryp. Tlpumepsl pa3BEPTOK MHOTOTPAHHHWKOB, IHJIMHIpPA U |MOAEJMPOBATHL M3 OyMard, IUTACTHIIMHA, MPOBOJOKK W JIp. C

B NIPOCTPaHCTBE
09

KOHYyca.
IIpaktudeckas pabora «CozmaHue MOJENel MPOCTPAHCTBEHHBIX
buryp».
ITonsitne 00BEMaA; enuHUIBI H3MepeHus o0bEMa. OO0béM

NPSMOYTOJIFHOTO Mapajulenenunesa, Kyoa, Gopmymnsl oobEma™.

HampasJsifonie momomipio.  [IpuBOAMTL TNpUMEpPbl OOHEKTOB
OKPY’KaIOIIEro MUPa, UMEIOMINX (DOPMBI HA3BaHHBIX TEII.
Hcnoab3oBaTh TEPMUHOJOTHMIO:  BEpIIMHA, pedpo,
OCHOBAaHHE, BBICOTA, PAJINYC U JTUAMETp, pa3BEPTKA.
N3yuaThb, HCHONB3YyS SKCIEPUMEHT, HAOMIOACHUE, HW3MEpPEHHE,

MOACIIUPOBAHUC, B TOM YHCIC KOMIIBIOTCPHOC, W OINHUCBIBATH

IpaHb,
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CBOWCTBA HA3BAHHBIX TEJ, BBISABJIATHL CXOACTBA W Pa3JIHYus:
MEXIY MUPAMHIOW W TPU3MOH; MEKIY LMIUHIPOM, KOHYCOM H
IapoM.

Pacno3naBaTh pa3BEPTKM MapajuleNenunena, Ky0a, MPU3MBL
NUpaMUIIbl, KOHYCa, IWINHIPA; KOHCTPYHPOBATH JaHHBIC Tella U3
Pa3BEPTOK, CO3aBaTh UX MOJCIH C HAIIPABIIAIOLICH TOMOLIBIO.
Co3naBath MoOJeJH IPOCTPAHCTBEHHBIX ¢uryp (U3 Oymarwy,
MPOBOJIOKH, TUIACTWIIMHA W JIp.) C OMOPO¥ Ha alrOpPUTM Y4eOHBIX
JIEHCTBUH.

N3mepaTs HA MOJENAAX: JIUHBI pEOCp MHOTOTPaHHUKOB, THAMETP

mrapa.
Beruncasats 1no dopmynam: 00bEM  IPSAMOYTOJIBLHOTO
napauienenurena, Ky0a, HCIONb30BaTh EAMHUIBI H3MEpPEHHS

00péMa; BBIYMCIATHL OOBEMBI TEJ, COCTABICHHBIX M3 KyOOB,
napaijeNenuIieoB;, pemiaTh 3aJa4d C PEaTbHbIMU JAHHBIMH C
OTIOPOH Ha CIIPaBOYHYIO WH(POPMAIHIO.

IHoBTOpEHHeE,
00001IeHHE,
CHCTEeMAaTU3ALUA
(20 v)

[ToBTOpEHNE OCHOBHBIX TTOHSITHIA U METOJOB KypCOB 5 U 6 KJIacCOB,
00001IeHe U cCUCTeMaTH3aIlus 3HAHHH.

BbluucasaTh 3HAYCHUS BBIPAXKCHUM, COIEPXKAIIUX HATypajbHBIE,
eJible, NOJI0XKUTENbHBIE U OTpULaTEIbHbIE YHCia, OOBIKHOBEHHBIE U
JIECSATUYHBIe JpoOM, BBIIOMHATH NPeoOpa3oBaHUs dYWCEeNl U
BBIPAXXEHUI IIPH HEOOXOIMMOCTH € HAIPABJIAIOIIECH TTOMOIIBIO.

BuiOupaTh cnocod CpaBHEHHS 4YHCEN, BBIYMCICHHH, NMPUMEHSTH

cBoiicTBa apu(METHYECKUX JEHCTBHH s  palMOHAIM3aLUuU
BBIYUCIICHUH.

Pemats mpocTreiiliiMe 3agauM W3 PEAIbHOM JKW3HU, MPUMEHATH
MaTeMaTHyecKHe 3HAHUA JUId peleHus 3anad M3 JIpYyrux
MPEIMETOB.

Pemate mpocreiimme 3aga4yu pa3HbIMH CIIOCO0aMM.
OcyuiecTBJIsITh CAMOKOHTPOJIb  BBHINOJHACMBIX JCHCTBUH U

CaMOIIPOBEPKY pe3yJjibTaTa BBIYMCJICHHM.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOT' O KYPCA «AJITEBPA» (IIO TOAAM OBYYEHMUS)
7 kaacc (He menee 102 1)

Ha3Banue
pazaesia (TeMbl)

OcHoBHOE CoepKaHue

OcHoBHbBIE BUABI N€ATCJIbHOCTH 06yqammnxc;l
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Kypca (41cjI0 4acoB)

Yucaaun
BbIYMCJIEHHUS.
PanuonajbHble
qucaa

(259)

[lonsATHE paLlOHANBHOIO YKCIIA.
Apudmernyeckue AEHCTBUS

C panuMOHaJIbHBIMUA

CpaBHeHI/IC, YIHOpAAOUYUBAHUC PAlTUOHATIBHBIX YUCCII.
CTeneHs ¢ HaTypaJbHBIM IIOKA3aTCJIEM.
Pemenre OCHOBHBIX 3aga4d Ha I[pO6I/I, OPONLCHTBI M3 peaﬂLHOﬁ

YHrCJIaMHU.

HpI/IBHaKH ACITUMOCTH, PA3JIOKCHUA Ha MHOKUTEIN HATypaJIbHBIX

MPaKTUKHU.
qHUCell.

Peannnrie 3aBUCHUMOCTH.
MPONOPLUOHAIBHOCTH.

Ipsamas u

oOparHas

CHcTeMaTH3MPOBATh U 000ramaTh 3HaHusE 00 OOBIKHOBEHHBIX U
JECATUYHBIX IPOOSIX.

CpaBHMBaTh H YNOPSI0YMBATH APOOH, NPeoOpa3oBbIBas MpU
HEOOXOIUMOCTH  JECSTHYHble  ApoOM B OOBIKHOBEHHBIE,
OOBIKHOBCHHBIC B JCCATHYHBIC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO JPOOB.

IIpuMeHsiTL pa3zHooOpa3Hbie cOCOObI U NMPUEMBI BbIYHCIEHUS
3HAYeHMil JPOOHBIX BBIPAXKEHU, COACPKAIINUX OOBIKHOBEHHbIE U
JACCATUYHBIC I[pO6I/I: 3aMCHATH IIPpU HCO6XO}Z[I/IMOCTI/I ACCATUYIHYIO
IpoOb OOBIKHOBEHHOW W OOBIKHOBEHHYIO JECATUYHOM, MPUBOIUTH
BEIpakeHHe K (opme, Hamboiee ymOOHOW Ml BBIYMCIICHUH,
peoOpa3oBbIBATh JAPOOHBIC BHIPAKEHHUS HA YMHOXCHHE U JCIICHUE
JECATUYHBIX JpoOeH K JCHCTBHAM C UEIBIMH 4YHCIaMH  (TIpU
HE0OXOJMMOCTH C HANPABIISAIOMICH MTOMOIIEIO).

[puBoanTh 4YHCI0OBbIE U OyKBEHHBIE TNPHMeEPHI CTEIECHU C
HaTypajJbHBIM IIOKa3aTCJIEM, O6’I:JICH5[5[ 3HA4YCHHUA  OCHOBAHMUA
CTEIIEHH M NIOKa3aTelis CTENICHH, HaXOAUTh 3HAUECHUs! CTeTeHel Buaa

a" (a — mr000e palroHaIbHOE YKCII0, N — HATYpaJbHOE YKCIIO) C
OTIOpO¥i Ha CIIPAaBOYHYIO HH(OpPMAIIHIO.

IloHumate cmblc 3anmucd  GOJBIIMX YHCeJ € TOMOLIBIO
JecSITUHYHBIX apo0eil u cremeHeii yuciaa 10, nIpUMEHITH UX B
peanbHbIX CUTYalUsX.

IpuMeHsITH TPU3HAKKA JETUMOCTH, PA3JIOKEHHUS HAa MHOXKHUTEIN
HaTYpaJIbHBIX YHCEI.

Pemath npocreiinme 3aga4m Ha 4YacTH, IPOIEHTHI, TPONIOPINH, Ha
HaxXOXXACHUE IpoOu (IIPOLEHTa) OT BEIUYMHBI M BEIMYHMHBI MO €€
npoOu (mpoueHTy), Apodu (MPOLEHTa), KOTOPBIA COCTaBIAET OAHA
BenuunHa OT Jpyroi. IlpumBoauts, pa3dupaTb, ONEHUBATH
pa3IUYHBIE PEIIeHUs, 3aICH PEIICHUH TEKCTOBBIX 331ad.
Pacrio3zHaBaTh W OOBACHATH, ONHPASICh HA ONPEIENEHUs, MPSMO
MIPOTIOPITMOHATIBFHBIE M O0PAaTHO MPOIOPIIMOHATIBHBIE 3aBUCUMOCTH
MEX]ly BeJIMUYUHAMU; NPUBOTUTH MPUMeEPBI 3TUX 3aBUCHUMOCTEH U3
peasbHOro MUpa, U3 APYruX y4eOHBIX TPEAMETOB.

Pemate mpocrefiliie nmpakTHKO-OPHEHTHPOBAHHBIE 3a1a4H HA
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JApo0H, MPOIEHTHI, MPSIMYI0O U 0OPATHYIO NPONOPUHOHATBHOCTH,
NPONOPIMH.

Aaredpanveckue BykBennnie BoipakeHus. llepemennsie. Jlomyctumble 3HaueHus | OBJajgeTh Ha 6230BOM YpPOBHe anreOpanvdecKkoil TEPMUHONOTHEH
BBIPA:KEeHHUS nepeMeHHbIX. DopMyIThI. CHUMBOJIUKOH, NMPUMEHATHL €€ B TMPOIECCE OCBOCHUS Y4EOHOTO
(27 v) [IpeoOpazoBanne OYKBEHHBIX BBIPAKEHHH, PACKPHITHE CKOOOK M |MarepHhaa.
MPUBEICHUE MOJAOOHBIX CIIaracMbIX. Haxoauth 3HaucHHS OYKBEHHBIX BBIPOKCHHH TPU 3aJaHHBIX
CBoIiCTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEIIEM. 3HAYCHUIX OYKB; BBITIONHATH BRIYHCICHHUS IO (pOopMyIIam.
Mmuorounensl. CloXeHne, BRIYUTaHNHE, YMHO)KEHHE MHOTOYICHOB. | BLINOJIHATL TpeoOpa3oBaHUs IIETOTO BBIPAKEHHUS B MHOTOUJICH
@opMyrbl COKpPAMEHHOTO YMHOKEHUA. Pa3noskeHrne MHOTOWICHOB | PUBEICHNEM TOJOOHBIX CIaraeMbIX, PaCKpBITHEM CKOOOK.
Ha MHOXHTEJIH. BbINoJHATL YMHOKEHHE OJJHOYJICHA HA MHOTOWIEH ¥ MHOTOYJICHA
Ha MHOTOYJICH, IPUMEHATH (POPMYJIBI KBaApaTa CyMMbI M KBajaparta
Pa3HOCTH C OIOPO¥A Ha CIIPAaBOYHYIO WH(HOPMAITHIO.
OcyuiecTBAATL Pa3I0KEHUE MHOTOWIEHOB Ha MHOXHUTENIH IIyTEM
BBIHECCHUS 33 CKOOKM OOIIET0 MHOXHUTEIIS, IPUMEHEHUS (HhOPMYJIbI
Pa3HOCTH KBaIpaToB, GOPMYI COKPAIIEHHOTO YMHOXKEHHS C OTIOPOi
Ha CIIPaBOYHYIO HH(OpMAIHIO.
IpuMeHsiTh  MpeoOpa3oBaHUE MHOTOWICHOB NS PELICHHUS
Pa3IMYHBIX 3a7a4 W3 MATEMaTHKH, CMEXHBIX NPEIMETOB, U3
peaNbHO MPaKTHKY.
3HAKOMHTBHCH ¢ HCTOPHE PAa3BUTHS MAaTEMaTHKU.
YpaBHenust YpaBHeHue, npaBuiia npeoOpa3zoBaHuUs ypaBHEHHUS, | PemiaTh JIMHENHHOE ypaBHEHHME C OJHOW MEPEMEHHOH, MPUMeEHSs

M HepaBeHCTBa
(20 u)

PaBHOCHIIBHOCTh YPaBHEHHH.

JIuneliHOe ypaBHEHUE C OJHOU MepeMEHHOI

[IEPEMEHHOM, PEIICHNUE JIMHEUHBIX ypaBHEHUH. Pemenue 3agad c
[TOMOLIBIO YPaBHEHHH.

*JIuneliHoe ypaBHEHHE C JByMs NEPEMEHHBIMH U €ro rpadux™.
Cucrema AByX JHHEWHBIX YpaBHEHUH C JBYMs TNEPEMEHHBIMU.
Pemenwne cucrem ypaBHEHH CIIOCOOOM TOACTaHOBKH U CITIOCOOOM
CJIOKEHUS.

NMpaBWJIa IEPEXOAA OT UCXOJHOIO YPAaBHEHHS K PAaBHOCHIBHOMY
emy Oonee mpoctoro Buaa. IIpoBepsiTh, SBISETCA M KOHKPETHOE
YHUCJIO KOPHEM YPaBHEHUSI.

MMon0upats mnpuMepbl Iap 4YKCEI, SBIAIOLIUXCA PELICHUEM
JMHEWHOTO YPABHEHHUS C IBYMs IEPEMEHHBIMHU.

CTpouTh B KOOPJMHATHOH TUIOCKOCTH TpaduK JIHMHEHHOrOo
ypaBHEHUS C JByMsI TMEpeMEHHbIMH (TIpY HEOOXOIMMOCTH C
HCIOJNBb30BAaHUEM CMBICJIOBOH OIOpPHI); TOJB3YSCH TpaduKoM,
NPUBOAUTH NPUMEPBbI PELLIECHN YPABHEHUS.

HaxoauTh pelieHHe CUCTEMBI JBYX JIMHEHHBIX YPaBHEHUH C IBYMS
MIEPEMEHHBIMHU C OTIOPOI Ha aNTrOPUTM YUeOHBIX AEHCTBHH.
CocTaBJSITh W pemIaTh ypaBHEHHE WIN CHUCTEMY YPaBHEHUH IIO
YCJIOBHIO 33[1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
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3a/1a4y NOJIyYE€HHBIN PE3yJIbTaT C OOPOM HAa BOINPOCHBIN IIJIaH.

I'paduk pyaxuuu y = KX + b.

Koopaunartbi Koopaunara Touku Ha mnOpsMod. YHCIOBBIE NPOMEXKYTKH.

U rpauku. Paccrosinre Mex Ty TByMSs TOUKaMU KOOPJAMHATHOW TIPSIMO#t

DOyHKIIUH [IpsiMoyronbHasi cucTeMa KOOPAMHAT Ha IUIOCKOCTH. [Ipumepbl

(24 4) rpadukoB, 3amaHHBIX (hopMynamu. UrTeHHe TpaduKOB pearbHBIX
3aBUCUMOCTEH.

[lonstne ¢ynkuun. [padux ¢yakoun. CoiicTBa (QYHKIHHA.
Jluneitnas ¢ynaxmus. [loctpoenne rpadwmka muHEHHOW (YHKITHH.

H300paxkaTh Ha KOOPANHATHON MPAMOU TOYKH, COOTBETCTBYIOIINE
3aJaHHBIM KOOPJMHATAaM, JIy4d, OTPE3KH, WHTECPBAJbl; 3alMCHIBATH
UX Ha ajnreOpanyecKoM si3bIKeE.

OTMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 3aJaHHBIM
KOOpAWHATaM; CTPOUTH TpadUKH HECIOXKHBIX 3aBUCHUMOCTEH,
3aJaHHBIX (QOopMyJamMH, B TOM YHCJIE€ C IOMOIIBIO HU(PPOBBIX
nmabopaTopHid.

IIpumensiTb, u3y4YaTh NpPeUMMYLIECTBA, HHTEPHPETUPOBATH
rpaduueckuii crmoco® MpEACTaBICHUS W aHalW3a Pa3HOOOpa3zHON
YKU3HEHHOU WH(POPMAIIHH.

OcBanBaTh Ha 0a30BOM YpOBHE MHOHATHE (YHKLUH, OBIALEBATh
(YHKIMOHATBHOW TEPMHUHOJIOTHEH.

Pacno3naBarhk juHeitnyio Gyukuuio Y = kX + b, omuceiBare eé
CBOMCTBA B 3aBHCUMOCTH OT 3Ha4YeHHUi kKodpduimento K u b (mpu
HEOOXOMMOCTH C OTOPOIl Ha AJITOPUTM MPABHIIA).

Crpoutsb rpaguku TuHeHHON QyHKIMHU, QyHKIUY = KX + b
Hcnoab3oBaTh nugpoBbie pecypchbl Uil MOCTPOEHHUS TpaduKoB
(hyHKIMI 1 NU3ydeHUs KX CBOWCTB.

IIpuBoauTh NpUMEpPHI JIMHEWHBIX 3aBUCHUMOCTEH B pEaJbHBIX
mporeccax 1 SBJICHUSX.

Hu 00001IeHHe 000011IeHNE 3HAHUH.
(6 9)

IHoBTOpEHUE [loBTOpEHME OCHOBHBIX MOHATHH W METOAOB Kypca 7 Kiacca,

Bri0upaTh, NPUMEHATH CNMOCOOBI CPABHEHUS YNCENl, BBIYACICHHH,
mpeoOpa3oBaHUi  BBIPAKEHHWH,  pEIICHUs  ypaBHEHWH  IIpH
HEOOXOJUMOCTH C HATPaBIISIIONIECH TTOMOUIBIO.

OcymecTBISITh CAMOKOHTPOJIb  BBINONHAEMBIX JCUCTBHH W
CaMONPOBEPKY  pe3yibTaTa  BbIYUCICHHMH, NpeoOpa3oBaHUH,
IIOCTPOEHUI.

Pemath mnpocreiilmue 3agauM U3 PEAIbHON JKU3HHU, MPUMEHSTh
MaTeMaTH4YeCKHe 3HAaHUs [UIsl pEUIeHHd 3a7ad M3  ApyTrux
MIPEeIMETOB.

Pemate mpocTeiilime TeKCTOBbIE 3aJa4d, CPaBHUBATh,
BBIOMPATH CMOCOOBI PELCHNS 3a1a4H.

8 kaacc (ve menee 102 4)
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Ha3zpanmue
pazaesa (TeMbl)
Kypca (4HCJIO YaCcOB)

OcHoBHOe cofepxaHne

OcHoOBHBIE BU/bI 1€ITEJILHOCTH 00YYAKOIIUXCS

Yuciaa n
BBIYHCJICHHA.
KBagpaTHbie KopHH
(159)

KBagpatueiii kopenp u3 uncna. *Ilonsarue o0 UppaluOHAIEHOM
yucie. JlecsiTuaable MPUOIIKEHUS HPPALMOHANIBHBIX YHCEI.
HeiicTButenbHble uncna. CpaBHEHUE JEHCTBUTEIBHBIX YUCET™.

ApudmeTnyeckuii KBaJpaTHBIN KOPEHb.
2
VYpaBHeHue Byjia X- = a.

CaoiicTBa apudmeTnIecKux KBaJpaTHBIX

[IpeobpazoBanue YHUCIIOBBIX BBIPKCHU,
KBaJ[paTHBIC KOPHHU.

KOpHEH.
COJEPAKALIUX

@opMyJIMPOBATH ONpeaeJeHHe KBaIpaTHOrO KOpHS M3 YHCIHA,
apu(pMETHICCKOTO KBagpPaTHOTO KOPHS IIPH HEOOXOAMMOCTH C
BU3YaAJIbHOM OIIOPOM.

IIpuMeHsITL ONIEPAIMIO W3BJICYCHUSI KBAJAPATHOIO KOPHSI U3 YUCIIA,
HCNOJB3Ysl TIPY HEOOXOIUMOCTH KAJIBKYJIATOP.

OueHUBAaTHL KBaJpaTHBIC KOPHU LIEIBIMU YUCIAMU U JIECATUIHBIMHU
JPOOSIMH.

CpaBHUBATH " yHOpsI/I0OYHABATH paroHaNbHEIE "
HppalMoHaJbHBIE YHCTIA, 3alMCAHHBIE C TOMOIIBID KBaIpPaTHBIX
KOpHEH MpH HEOOXOAMMOCTH C HAMPABIISIONICH ITOMOIIBIO.

HccnenoBats  ypaBHEHHE X2 = 8, HaxOAWTb TOYHBIE W
puOImkEéHHBIE KopHU ipu & > 0.

HccaenoBath cBoOiicTBA KBaJpPaTHBIX KOPHEH, MNPOBOJS YUCIOBBIE
9KCHEPUMEHTHI C HCIOIb30BaHUEM KAJIBKYJIATOPA (KOMIBIOTEPA).
IIpumenaTs  cBoiicTBa  apudgMeTHdyecKMX  KOpPHell 1S
npeodpa3oBaHus BbIPAKEHUIA.

BeimoaHsATH  mpocTeiiline  nmpeodpa3oBaHUA  BBIPAXKCHUH,
CoJep)KaIllUX KBaJpaTHblE KOPHU. BbIpaxare nepeMeHHble W3
reoMeTpruecknx M (pu3umdeckux (GopMys NpU HEOOXOIMMOCTH C
OIIOpO¥ Ha ITPaBUIIO.

BoelunciasaTh 3HaYeHWs] BBIPAXKECHHN, COJECPKAIIUX KBaJApaTHHIE
KOPHH, UCHOJIB3YSl IPH HEOOXOIUMOCTH KaIbKYJIATOP.
HUcnonw3oBaTh B  XOJ€  peUmIEHWs 33Jad  dJIEeMEHTapHbIe
MPEICTaBICHUS, CBA3aHHBIE C NPUOMKEHHBIMH 3HAYCHHUAMHU
BEJIMYMH.

3HaKOMUTHCS C UCTOPUEH pa3BUTHSI MATEMATHKH.

Yucaau
BBIYHCJICHHS.
Crenennb
C IeJbIM
nokasarejieM

Crernens ¢ OCJIBIM IIOKA3aTCJIEM. CTaHJIapTHaSI 3aIllMCh 4YucCJia.
PaSMCpLI 00BEKTOB OKpYXaromero mupa (OT SJIEMCHTAPHBIX
qacTul JO KOCMHYCCKHUX O6’B€KTOB), AJIMTCIIBHOCTL ITPOLICCCOB B

OKPY’KaOIIEM MHPE.
CBOICTBA CTEIIEHH C LIEJIBIM [IOKA3aTENIEM.

@opMyJIMPOBATH ONMpeaeaeHHe CTEIIEHH C IENbIM IoKa3aTelieM
(TIpu HEOOXOAMMOCTH TIO BU3YAIILHOM OTIOpE).

IpeacTaBasiTh 3amuch OOJBIIMX M MaJbIX YMCEN B CTAHIAPTHOM
Byjie. CpaBHMBATL 4YWCIIAa W BEIMYMHBI, 3allMCaHHbIE C
HCTIONBb30BaHueM cterieHu 10.
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(7 1)

Hcnoan3oBaTh 3ammch 4YHCEI B CTaHAAPTHOM BUAE AJIA
BBIPQXKCHUSI Pa3MEpPOB OOBEKTOB, JJIMTEIBHOCTH TIPOLECCOB B
OKPY>KaroIlleM MHUpE.

DopMyIHPOBATH, 3ANMCHIBATH B CHMBOJMYeCKOH ¢Gopme U
WLTIOCTPHPOBATH TNPUMEpPaMH CBONCTBA CTENEHH C LENBIM
rokasaresneM (Mpu HeoOXOAMMOCTH C MCIIOJIb30BAHUEM BU3YAIBHOMN
OTIOPHI).

IIpuMeHSATH CBOMCTBA CTETIEHU IS IPeoOpa30BaHUs BHIPAKEHUH,
COJIepKaIllUX CTENEHH C LEJIbIM IOKa3aTelIeM C HCIIOJIb30BaHUEM
cnpaBoyHoil MH(popManyuyu. BLINOJHATL JAelCTBUS C 4YHCIaMU,

3allMCAHHBIMH B CTaHIApTHOM BHIEC (YMHOXCHHE, [eJICHHE,
BO3BE/ICHUE B CTCITICHD).
Aaredpanyeckue Ksanpatssrii Tpéxunen. Paznoxenue kBajapatHoro TpéxdieHa Ha|PacmosnaBarth KBaJIpaTHBIN TPEXUIIEH, YCTaHaBJIUBATh
BbIpa:KeHHSI. MHOKUTEJH. BO3MOXKHOCTB €T'0 Pa3JIOKCHUSI Ha MHOXKUTEIH.
KBagpaTHbli PacknaapiBaTh HAa MHOMKHTENHM KBAApPAaTHBI TPEXUYIEH C
TpéxuieH HEOTPUIATENbHBIM  JUCKPUMHUHAHTOM TP HEOOXOAWMOCTH C
Sy OTIOPOH Ha aIrOPUTM MpaBUIIA.
Anredopanyeckue Anrebpandeckass apoOb. JlomycTuMmble 3Ha4YeHUs TMEPEMEHHBIX, |3anmuchbiBaTh aireOpandeckue BbipaxkeHus. HaxoauTh 001acTbh
BBIpa)KeHH. BXOISIIMX B anreOpanyeckue BolpakeHHA. OCHOBHOE CBOMCTBO | ONPEAENICHUS PAOHAIBHOTO BBIPAXKEHHUSL.
Auaredopanyeckast anredpaunyeckoii npoou. CokpaieHue Ipooeii. BBINOJHATH YHCIOBBIE MOJCTAHOBKA ¥ BBIYHCJIATL 3HAUCHUE
Apoodb CrnoxxeHue, BIYMTAHUE, YMHOKEHUE U JIeNIeHHE alreOpandecKuX |Ipodu, B TOM YHCIIE C TOMOIIBIO KallbKYJIISTOPA.
(15 9) npoOeii. [IpeobpaszoBanue BBIP)KEHUH, cogepxayx | PopmMyJIMPOBaTHL OCHOBHOE CBOMCTBO airedpanyeckoil npobu u
asredpanveckue qpoou. NPUMEHATH €0 sl IpeoOpa3oBaHus APOOEH.
BbInonHATL JelicTBUSI ¢ anreOpanyecKUMH JIpoOsSMU  TpU
HEOOXOIMMOCTH C  HampaBisoued nomoumplo. [IpuMeHsTH
mpeoOpa3oBaHusl BBIPAKCHWH JUIS pELICHUS 3a1ad. BbIpaxaTb
nepeMeHHble 13 GopMmyn  (PU3MUECKHX, TECOMETPHUYECKUX,
OTHMCHIBAIOIINX OBITOBBIE CHTYaIldiu) TPU HEOOXOAMMOCTH C
HaIPABIISAIOLIEH TOMOULIBIO.
YpaBHenus KBagpatHoe ypaBHenue. HemomHoe kBagpaTHoe ypaBHeHHeE.|Pacnmo3HaBaTh KBaJpaTHbBIC ypaBHEHUSI.
U HEpaBeHCTBA. dopmyna KOpHel KBaipaTHOTO ypaBHeHHs. *Teopema Buera*. 3anucpiBaTh GopMysy KOpHEH KBaJpaTHOTO ypaBHEHUS; pelaTh
KBaapaTtnsie Pemenve ypaBHeHMIi, CBOISIIMXCS K KBaapaTHbIM. lIpocreiimive |kBagpaTHble YypaBHeHMsi — TIOJHBIE UM HENOJHblE (C
YPaBHEHUS JIpOOHO-palIMOHAIEHBIE YPaBHEHHUSI. HCHOJIb30BAaHUEM CIIPABOYHOU HHPOPMALIUH).
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(15 u)

Pemenne TeKCTOBBIX 33719 C TIOMOIIBIO KBaPATHRIX YPaBHEHUH.

IIpoBoauThL NpocTeiimue UCCAeT0BAHUA KBAIPATHBIX YPABHECHUI.
Pemiate ypaBHeHHsl, CBOJSIIMECS K KBaJpaTHBIM, C IOMOILBIO
npeoOpa3oBaHuii U 3aMEHON MEPEMEHHOW C OMOpOW Ha AITOPUTM
IIpaBUIIA.

Ha0aoaate M aHAIM3UPOBATH CBSI3b MEXKIY KOPHAMH U
KO3 PHUIIMEHTaMH KBaJpaTHOTO YpaBHECHUSI.

*TIpUMEeHS T TEOpeMy Buera TSt peleHus
3a/1ad4 (C UCTOIB30BaHuEeM 00pasima)™.

Pemats TekcTOBBIe 3agayd  anreOpandeckKuM  CIOCOOOM:
NEPEXOIUTh OT CJIOBECHOW (DOPMYJIMPOBKHM YCJOBUS 3aJadyd K
anreOpanvyecko MoOJENU IyTEM COCTaBJICHHUS YypaBHEHUS (MpH
HEOOXOMUMOCTH  C  HANpaBISIOMIEH  MOMOIIBIO);  pEIIaTh
COCTaBJICHHOE YPaBHEHHUE; HHTEPIPETUPOBATH PE3yIIbTaT.
3HAKOMHTBLCSI C HCTOPHEN Pa3BUTHS aIreOpsl.

YpaBHenust JluneiiHoe ypaBHEHME C JABYMsI II€PEMEHHBIMH, €ro rpaduk,|Pacno3HaBarh JUHEHHbIE ypaBHEHUS C ABYMSI IEPEMEHHbBIMH.
U HEPaBeHCTBA. [IpUMEPBI PELLICHUS] YPABHEHUM B LIEJIbIX YUCIIAX. CtpouTh TpaduKy TUHEHHBIX YPaBHEHHH, B TOM YHCJIC HCHOJIb3YS
Cucremsl Pemenne cucteM JABYX JIMHEWHBIX YpaBHEHUH C IByMs |umuppoBble pecypcbl (P HEOOXOAUMOCTHU C ONOPON Ha aTOPUTM
YPaBHeHUil nepeMeHHbIMA.  Ilpumepsl  pemeHHss CHCTEM  HEJIMHEHHBIX | y9eOHBIX ACHCTBHM).
(13 9) YPaBHEHUH C IByMsI IEPEMEHHBIMM. PaznuuaTh NapaulenbHBIE W IMEPECEKaroluecss NpsAMbIE MO0 HX
*T'padudeckas HHTEpIpETANXs YPaBHEHHS C ABYMsI IEPEMEHHBIMH | YPABHEHHSIM.
U CUCTEM ypaBHEHUI ¢ ABYMsI IEPEMEHHBIMU™ . Pemiatp CHUCTEMBI [BYX JIMHEMHBIX YpaBHEHMH C JBYMs
Pemenne TEKCTOBBIX 3a/1a4 ¢ TOMOILBIO CUCTEM YPaBHEHUIA. [IEPEMEHHBIMHU [TOJICTAHOBKOM U CIOXKEHUEM.
Pemath IIpocTEHIINE CUCTEMBI, B KOTOPBIX OJHO U3 YPABHEHUI HE
SBJISICTCS JIMHEWHBIM TIpM HEOOXOJAMMOCTH C HampaBIsOIIEH
ITOMOUIBIO.
*TIpuBoanTs,  rpauYecKyl0  HHTEPHNPETANHMI0  PELICHUS
ypaBHEHUS C IByMS NEPEMEHHBIMH U CHUCTEM ypPaBHEHHH C IBYMs
IIEPEeMEHHBIMU. *
Pemiath TeKCTOBBIE 32124 ANTeOPanIECKUM CIIOCOOOM.
YpaBHenus YucnoBele HEPABEHCTBA U UX CBOICTBA. DopMyIHPOBATH cBoOlicTBa YHUCIIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepaBeHcTBO ¢ 0onHON nepeMeHHOW. JIMHEHBIE HEpPaBEHCTBA C |HMJUIIOCTPUPOBATH UX HA KOOPAUHATHON IPSIMOM.
HepagencrBa OHOM mepeMeHHOW M uX pemeHne. CucreMsl JHHEHHBIX | [IpuMeHATH CBOCTBA HEPABEHCTB B XOJI€ PEIICHHS 3a/1au.
(12 9) HEPaBEHCTB C OJIHOM NEPEMEHHON U UX PEIICHHUE. Pewath TUHEHBIE HEPABEHCTBA C OJJHON NIEpEMEHHOMN, H300paxarhb

N3o0paxeHne pelieHus JUHESHHOTO HEPaBEHCTBA U UX CUCTEM Ha

pellieHre HEPABEHCTBA Ha YMCIIOBOW MPAMO.
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YUCTIOBOM TIPSIMOH.

Pemiath cucTeMbl JHHEHHBIX HEPABEHCTB, M300pa)kaTh pELICHHE
CHCTEMBbl HEPaBEHCTB Ha YHCJIOBOW MPAMOW MPU HEOOXOIMMOCTHU C
BU3YAJILHOM OIIOPOM.

DyHKIHH. [lonstne Qynkuum. OO6nacTe omnpeaeneHuss W MHOXecTBO | Mcnmonb30BaTh QYHKIMOHAIBHYIO TEPMHUHOJIOTHIO U CHMBOJIMKY.
OcHoBHBIE 3HaueHni QyHKIuH. CiocoOsI 3aaHus PyHKINH. BoeruncisaTe 3HaveHusi (QYHKIMHA, 3agaHHbIX Qopmyiamu (TIpu
MOHATHUS I'padux ¢dynkuun. CpoiicTBa (QyHKOMM, MX OTOOpakeHHE Ha|HEOOXOAMMOCTH  HCIONB30BAaTh  KANBKYISITOP);  COCTABJATH
(5y) rpaduke. TAGJIMIbI 3HAYEHU I QYHKINH.
CTpouth 1o TouKaM rpaduku GyHKITHA.
OnuceiBaTh cBOiicTBa (YHKUMHM Ha OCHOBE €€ rpadudeckoro
npeACTaBICHNs TPU HEOOXOAMMOCTH C HAMPABIISIONICH TOMOIIBIO.
Hcnoab3oBaTh QyHKIMOHATHHYIO TEPMHHOJOTHIO M CHMBOJIHKY.
HccaenoBars mnpuMepbl TIpadHKoOB, OTPAKAIOIINX pPeabHBIC
npoueccsl U sApiaeHusd. I[IpuBoaAMTHL TNpUMepPHI IPOLECCOB U
SIBJICHUH C 3aJJaHHBIMU CBOMCTBaMHU.
Hcnonb30BaTh KOMNbITEPHbIE MPOrpamMMbl IS MOCTPOEHUS
rpadukoB (PYHKIUI U U3yYEHUS UX CBOWCTB
DyHKUNH. Urenne u noctpoenue rpadgukos GyHkuuid. [Ipumepsl rpadukos | Haxoaurs ¢ moMoubio rpaguka GyHKIUN 3HAUCHHE OJHOW W3
YucjioBbie (GYHKINH, OTpayKaroIUX peallbHbIE TPOIECCHI. paccMaTpUBacMbIX BETUYWH 110 3HAYCHUIO IPYTOi.
(yHkmmn OyHKIUH, OMKCHIBAIOIINE psSMYIO u oOpatHyto | B HecloxHBIX cllydasx BbIpakaTh (OPMYJIOii 3aBUCHMOCTH
Yy MPOTIOPIIMOHANBHBIE 3aBUCUMOCTH, WX Tpaduku. ['unepdona. MEX]ly BETUYHHAMHU.
Ipaduk GpyrKImH Yy = X2 OnuceiBaTh  XapakTep HW3MEHEHUsS  OJHOM  BEIWYHHBI B
Oynkmany = X5y = Xy = Vx, Y =k *rpaduueckoe 3aBUCHMOCTH OT U3MEHEHMUS IPYyToi
. X Pacno3naBarp Buapl u3ydaeMmblx (yHkuuid. [loka3piBaTh
pelieHre ypaBHEHUI U CHCTEM YpaBHEHUH. N
cXxeMaTH4YeCKH TMOJIOKEHNE Ha KOOPJMHATHOHN IJIOCKOCTH rpaduKoB
hyHKIMI BUIA: y = X, y = X,
y =k Yy =5
Hcnoab3oBaTh GyHKIIMOHAIBHO-TpadyecKue MpeacTaABIeHHS
JUTSL pEUICHUSI U ICCIIeJOBaHNsI yPAaBHEHUH U CHCTEM YpaBHEHUH.
[pumensitb uuppoBbIe pecypebl AT MOCTPOEHUS TI'padUKOB
($yHKUUH.
IToBTOpEHME [loBTOpEeHNE OCHOBHBIX TOHATHH W MeTOMOB KypcoB 7 W & |IIpuMeHsiITb  CHOCOOBI  CPaBHEHHS  YHCEN,  BBIYMCIEHH,

" 00001IeHHE
(6 9)

KJIaCCOB, 0000IIeHIE 3HAHUI.

peoOpa3oBaHuil BRIPAKEHHUH, PEIICHHUS YPaBHEHUH.
OcyuiecTBJISITh CAMOKOHTPOJIb  BBINOJNHAEMBIX JEUCTBUM H
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CaMOTIPOBEPKY  pe3ynbTaTa  BBIUMCICHHH, MpeoOpa3oBaHUM,
IIOCTPOEHUM.

Pemrate  3agaum M3 peasIbHOM  KU3HM, NPHUMEHHATH
MAaT€MAaTHYECKHUE 3HAHUS IJIs1 PELICHU 3a/1a4 U3 APYTUX IPEeIMETOB.
Pemath TeKCcTOBBIE 3aJa4yM, CPaBHUBATh, BBIOHPATH CHOCOOBI
pelIeHns 3a1aun.

9 kaacc (He meHee 102 u)

Ha3Banue
pasaeiia (TeMbl)
Kypca (44CcJI0 4acoB)

OcHOBHOe cofep:kaHue

OcHoBHBIE BH/IBI IESITEJILHOCTH 00y4aIOMINXCS

Yucaa n
BbIYMCJIEHHS.
JeiicTBUTEJbHBIE
yucaa

(G )]

PanmonanpHble uncna, *UppanMoHalbHBIC YHUCIIA, KOHEYHBIC WU
OCCKOHEYHBIE JICCATHYHBIC NPOOH. MHOXKECTBO NEHCTBUTEIBHBIX
YypceN; AeHCTBUTENbHBIE YHMCIa KaK OECKOHEYHBIE [ECITHYHBIE
npobu. B3anMHO OZJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
JNEHCTBUTEIBHBIX YHUCET M MHOXXECTBOM TOYEK KOOPAMHATHON

psIMOH.

CpaBHCHI/Ie HGﬁCTBHTCHBHLIX YUCCII, apI/Iq)MeTI/I‘IeCKI/IC ,Z[eﬁCTBPIH C

JNIEWCTBUTEILHBIMHU YUCIIAMU.*

[MpubnmxEénHOe 3HaYeHNE BETMYUHBI, TOUHOCTH MPUOIIKEHHS.

Oxpyrinenne uymcen. llpukunka u  oLeHKa

BBIYUCIIEHUN.

Pe3yIbTaToB

Pa3BuBaTh nmnpeacraBjeHuss O  YMCIAX: OT  MHOYKECTBA
HaTypaJbHbIX YHUCEI O MHOXKECTBA JE€UCTBUTENBHBIX YHCEIL.
O3HakoMHUTBCS c BO3MOXHOCTBIO NpEeACTaBICHUS
JIEACTBUTETFHOTO YHCIIa KaK OECKOHEYHOH AECATHUYHON Ipoow,
NPUMEHATh  JECATUYHbIC TNPHOMIKCHUS  pallMOHANBHBIX U
HUPPALMOHATIBHBIX YHUCET.

*3anuceIBaTh, CPABHUBATH M YNOPAA0YHUBATH JICHCTBUTEILHBIC
gucia*.

BpINOJHATL, coueTas YCTHBIE M  TNHUCHbMEHHbIE IPUEMBI,
apudgmeruyeckre JeiicTBUS C PALUOHAIBHBIMM  YUCIIAMU;
HAXOJAUTh 3HAUYCHUS CTENEHEN C 1EIBbIMU MOKAa3aTeNIsIMU U KOPHE;
BBLIYHCJIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUH.

IoxyyuTh npeacTaBiIeHUe O 3HAUMMOCTH ACHCTBUTENIBHBIX YUCEN
B MIPAKTUYECKOMN ACSITENILHOCTH YEJIOBEKA.

AHATU3UpPOBATL U JejJaTh BBIBOALI (MOCJE€ COBMECTHOIO
aHAJIM3a) O TOYHOCTH TPHOIMKECHHSI TEHCTBUTEILHOTO YUCHIA TIPH
pELICHNH 3a1a4.

OKpyrasitb JICHCTBUTEIBHBIE YKCIIA, BBINOJHITHL NPUKUAKY
pe3ynbTaTa  BBIYMCICHHN, OWEHKY  3HAYEHUHl  YMCIIOBBIX
BBIPAKCHUM.

3HAKOMHUTBCS C UCTOPUEH pa3BUTHS MaTeMATHKH.

YpaBHenust

JluneiiHoe ypaBHeHMe. PelieHue ypaBHEHUMH, CBOSIIUXCS K

OCBaI/IBaTb, 3allOMUMHATL U NPUMECHATH rpaquecmde METOAbI
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U HepaBeHCTBA. JIMHEHBIM. MpH pelIeHNH YpaBHEHWH, HEPaBEeHCTB W WX CHCTeM (Tpu
YpaBHenus KBagpatHoe ypaBHenue. Pemenune ypaBHEHHH, CBOISIIMXCS |HEOOXOOUMOCTHU C OTIOPOH Ha alrOPUTM YUeOHBIX ACHCTBHN).

¢ oAHOI K KBa/ipaTHBIM. bUKBazpaTHBIE YpaBHEHUS. Pacno3HaBaTh LieNbIe U IpOOHBIC YpaBHEHMUSL.

nepeMeHHOM *IIpumMeps! perieHusl ypaBHEHUH TpeThel u 4eTBEPTON cTereHel | PemaTh JuHeliHble W KBajJpaTHble YpPaBHEHHs, YPaBHEHHS,
(14 v) pa3IoXKeHHeM Ha MHOKHTEIH. ™ CBOIAIIMECS K HHAM, TIPOCTEHIIHE APOOHO-palMOHAIBHBIC

Pemenue qpoOHO-paliMOHaIbHBIX YPABHEHHH. YpaBHEHUSI.

Pemienue TeKCTOBBIX 3a7a4 aNredpanyeckKuM METOIOM. Ipeanarare BO3MOXHBIE CIIOCOOBI PEIICHHS TEKCTOBBIX 3a/ad,
00CyKIaTh UX U peliaTh TEKCTOBBIE 33Ja4l Pa3HbIMH CIIOCOOaMH.
3HAKOMHTBLCS ¢ HCTOPHEI PA3BUTUA MATEMATUKU

YpaBHenunst JluneitHOE ypaBHEHHUE C ABYM:I IEPEMEHHBIMU U €T0 rpaduK. OcBanBaTh W NPUMEHATH MPUEMBI PEIICHHUS CUCTEMBI IBYX
U HEpaBeHCTBA. Cucrema IByX JIMHEUHBIX YPAaBHEHUH C ABYMSI IEPEMEHHBIMU U €€ | IMHEWHBIX YPABHEHUH C NBYMS NEPEMEHHBIMH U CHUCTEMBI NIBYX
Cucrembl peuieHue. PenieHue cucTeM IBYX ypaBHEHUM, OIHO U3 KOTOPBIX | ypaBHEHHH, B KOTOPHIX OJAHO YPaBHEHHE HE SIBISICTCS JIMHEWHBIM
YPaBHEHUil JINHEHHOE, a JPYroe — BTOPOM CTEIICHHU. (o BU3yanIpHOM o10pe).

(14 9) I'padmyeckas wHTEpHpeTanusi CUCTEMBbI ypaBHeHUH ¢ AByMs|HMcmosb3oBaTh (QYHKIIMOHAIBHO-TPAPUUESCKUC MPESACTABICHUS IS

[IEPEMEHHBIMH. pelleHus U UCCIeT0BAHUSA YPAaBHEHUN U CHCTEM.

Penrenue TeKCTOBBIX 3a1a4 anredpanuecKiuM CrocOOOM. AHAIM3MPOBATh TEKCTHI 3a/a4, pemiaTh HX anreOpanyeckum
CIOCOOOM: MepexoauTh OT CIOBECHOH (OPMYIHUPOBKH YCIOBHUS
3ajaud K anre0panvdeckoil MOJETH MyTEM COCTaBIEHHUS CUCTEMBI
YpaBHEHHUH; peliaTh COCTaBICHHYIO CHCTEMY YpaBHEHHI;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHUTBHCSH ¢ HCTOPHEI PA3BUTUSA MaTEMaTUKH

YpaBHenust HucnoBble HEPABEHCTBA U UX CBOICTBA. Yuratp, 3anucbiBaTh, I[OHHUMATh, HHTEPHPEeTUPOBATH
U HepaBeHCTBA. JIuHeliHble HEpaBEHCTBA ¢ OJHON EPEMEHHON U UX pEIICHHUE. HEpPaBEHCTBA; UCIOIb30BATh CUMBOJIMKY ¥ TEPMUHOJIOTHUIO.
HepaBenctBa CucrteMbl JIMHEHHBIX HEPAaBEHCTB C OJHOW TEpEeMEHHOH W UX | BLIMOMHATL MpeoOpa3oBaHWsl HEPAaBEHCTB, HCMOJb30BATH IS
(16 1) pelIeHue. npeoOpa3oBaHus CBOWCTBA YHCIIOBBIX HEPABEHCTB.

KBanpaTHbIe HEpaBEHCTBA U UX PELICHHE.
I'padmyeckas nHTEpHIpETaNIS HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMS IEPEMEHHBIMH.

Pacno3naBaTh JTUHEHHBIE U KBaIpAaTHBIE HEPABEHCTBA.

PemaTp JuHElWHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX HEPABEHCTB,
CHCTEMbI HEPABEHCTB, BKIIOUAIONIUX KBaJpaTHOE HEPABEHCTBO, U
peuiaTh UX; 00CYKAaTh IIOJYyYEHHBIEC PELICHUS.

HN300paxkaTh pELICHUE HEPAaBEHCTBA M CHCTEMBI HEPABEHCTB Ha
YUCJIOBOM MPSIMOM, 3alIMCHIBATH PEIICHUE C TTIOMOIIbIO CUMBOJIOB.
Pemiate KBajpaTHbIE HEPABEHCTBA, WCIONB3ys Trpaduueckue
MPECTABICHUS.

OcBauBaTh M NPUMEHSATH HEPABEHCTBA IPU PELIECHUU PA3JINYHBIX
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3aaa4, B TOM YUCJIE MPAKTUKO-OPUECHTUPOBAHHBIX.

DyHKINHU
(16 9)

Ksamparnunas ¢ynkmus, e€ rpadux um cBoiictBa. I[lapaboma,
KOOPAWHATHI BEPLIMHBI MapaboIIbl, 0Cb CHMMETPHH apadoJbl.
CreneHHbple (YHKIMHM C HaTypajIbHBIMU TMOKa3aTeNsAIMU 2 U 3, UX
rpaduKy 1 CBOMCTRBA.

I'paduxu pysximit: y = kx,y = kx + b,,y = a,y = ax’,y =

VE.Y =%

Pacno3naBath BHIBl H3y4aeMbIX (YHKIHH; HILUIIOCTPHPOBATH

CXeMATHYECKH, OOBSICHATH DACIIOJIIOKCHUE Ha KOOPIMHATHOU

wiockoct rpadukoB pyHkumit Buga: Y = kX, y = kx + b, ,y =
2 3

ax’, y = ax’,
— _ k .

Y = 4/X, Y = = B 3aBHCHMOCTH OT 3HAa4e€HMH KOd>()(HIMEHTOB;

X

OTMCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBafpaTHuHYIO (QYHKLUIO IO GopMyIe.
IIpuBoauTh MpUMepPHI KBaJAPATHYHBIX 3aBUCHMOCTEN U3 peaabHON
JKWU3HU, PU3UKU, TEOMETPHH.

BoisiBiisith 1 0000marh 0ocoOeHHOCTH Tpaduka KBaapaTHUHOU
dyskmmm  y = ax® + bx + ¢ (npm  HEOOGXOZMMOCTH €
HaIpPaBJISAIOLIeH MTOMOIIBIO).

CtpouTh W W300pazkaTh CXeMaTHYeCKH Ipa(uKy KBaJpaTHUHBIX
yHKIHHA, 3aMaHHBIX GopMyTaMu Bumay = ax., y = ax’ + q, y =
a(x + p)2y = ax® + bx + ¢ (Ipu HEOBXOIUMOCTH C BH3yaIbHO
OTIOpOIA).

AHAIM3UPOBATh W NMPUMEHSATHb CBOICTBA M3YUCHHBIX (yHKIUIT
JUISL MX TIOCTPOCHHS, B TOM YHCIIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB.

YuciaoBbie
MOCJIeA0BATEILHOCTH
(15 49)

[lonsiTHe YMCIOBOM MOCIIEN0BATENBHOCTH.
3amaHue TIOCJIENOBATEIbHOCTH PEKyppPEeHTHOM
(opmyIoii N-ro uieHa.

Apudmernyeckas v reoMerpudeckas mporpeccur. @opmyiisl N-ro
4rieHa apuQMETHIECKOW U TeOMETPUUYECKON MPOTPEcCHid, CyMMBI
HIEPBBIX N YJICHOB.

*N300pakeHNe 4JICHOB apHU(PMETHUECKOW M TI'€OMETPUYECKOU
MIPOrpeECCUIl TOYKAMHU HAa KOOPAUHATHON IIJIOCKOCTH.

JIuHeWHbI 1 SKCTOHEHIUATIBHBIA POCT.

Cr0XHBIe TPOLEHTHI. ™

dopmynoii  u

OcBauBaTh M NPUMEHSITh HHACKCHBIE O0OO3HAYEHUs, CTPOUTH
peyeBble BBICKA3BIBAHMSI C MCIIOIb30BAHUEM TEPMUHOJIOTUY,
CBSI3aHHOH C OHSTHEM IIOCIIEI0BATEIbHOCTH.

AnanuzupoBath (popMyidy N-ro yjeHa MOCIENOBATENBLHOCTH HIIH
PEKYPPEHTHYIO bopmyy " BBIYHCIATD YJIEHBI
I0CJIE/I0BAaTENbHOCTEH, 3aJJaHHBIX 3TUMHU dhopmynamu.
YcranaBauBaTb 3aKOHOMEPHOCTh B MOCTPOCHUH
MOCIIE0BATEIbHOCTH, €CITM BBIMMCAHBl TIEPBBIE HECKONBKO €&
YJICHOB.

Pacno3naBaTh apupMETHIYECKYI0 U TEOMETPUYECKYIO HPOTrPECCHH
IIPY pa3HBIX crioco0ax 3aJaHusl.

Pematr 3amauM ¢ WCHONb30BaHWEM (GOPMYN N-TO  HJEeHA
apru(MEeTHYECKOH M TeOMETPHUUECKON MPOTPECCHI, CyMMBI MEPBBIX
N YJICHOB C ONOPOI Ha CIIPABOYHYIO HH(YOPMALIHIO.
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*HU300pakaTh  WICHBI
KOOPAWHATHON TIIOCKOCTH™.
PaccmaTpuBaTh nmpuMepsl NpoueccoB W SIBJIEHMN U3 PeaabHOU
KHU3HM, WUIIOCTPUPYIOIIME W3MEHEHHE B  apU(PMETHYECKOH
MPOTPECCHH, B TEOMETPHUYECKON IPOTPEeCcCHH; *HM300pakaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH IrpaduiecKu™.

Pemiath mpocreiimine 3amaumM, CBS3aHHBIE C  YHCIOBBIMU
[I0CJIE0BATENILHOCTSIMHU, B TOM YHUCIIE 331a4H U3 PeabHOM KU3HU C
WCTIONb30BaHUEM IHU(POBBIX TEXHOJIOTHH (3JEKTPOHHBIX TAOJIHII,
rpapUUecKoro KalbKyasTopa u T.11.).

*PemiaTh 3aa4d Ha CJIOXKHBIE MIPOLEHTHI, B TOM YUCIIE 33Ja4H U3
PEaTbHOM MPAKTHKH (C UCTIONB30BaHNEM KaIbKYIsATOpa). ™
3HAKOMHTBCSI ¢ HCTOPUEN Pa3BUTUS MaTEMATUKU.

TIOCJICA0BATCIBHOCTH TOYKaMH Ha

IToBTOpEHMUE,
o0o0ImeHne,
CHCTEeMATU3 AU
3HAHMH

(18 )

Yucia W BbIYHCIEHHs (3aIUCh, CpaBHEHWE, JCHCTBHA C
NCHCTBUTEIBHBIMUA YHCIAMH, YHCIIOBas MpsMasi; IPOLCHTHI,
OTHOUICHUS, TPONOPIHH; OKPYIJCHHE, NPHUOIMKEHUE, OIICHKA;
pellieHre TeKCTOBBIX 3a7a4 apu()METHUECKIM CIIOCOOOM).

Auredpanveckue BbIPaKeHH (mpeobpa3zoBanue
anredpanvecKkux BBIPAKEHHM, JOMyCTUMBIE 3HAYCHHS).
@dyuknun  (IOCTPOCHUE, CBOMCTBA  H3YUYECHHBIX
rpaduuecKoe pelieHNe yPaBHEHUH U UX CUCTEM).

(hyHKITHIT;

OnepupoBath  NOHATHSIMH.  MHOXECTBO,  IOJMHOXECTBO,
omepaluMd HajJ MHOXECTBAaMH;, MCHOJb30BaTh rpaduieckoe
MIpPEJICTaBI€HNE MHOXKECTB JJIs ONMHCAaHUS PEalbHbIX MPOIECCOB U
SBJICHUH, ITPH PELICHUH 3aa4 U3 JPYTUX YIeOHBIX PEAMETOB.
AKTyaJM3upoBaTh TEPMHMHOJIOTMI0O M OCHOBHbIE [elicTBHS,
CBSI3aHHBIE C YUCJIAMH: HATypaIbHOE YHCIO, IPOCTOE U COCTABHOE
9ycia, AETUMOCTh HATypalbHBIX YHCEN, TNMPU3HAKU JIEIMMOCTH,
LIEJIOE YMCII0, MOAYJb YUCIIa, OOBIKHOBEHHAS! U AECATHYHAS APOOH,
CTaHJAPTHBIM BUJ YHCIa, apU(PMETUIECKUI KBapaTHBIN KOPEHb.
BbINoOHATH eiicTBUS, CPABHMBATH W YNOPSAJ0YHMBATH YUCIA,
MIPEJICTaBIATh YHCIa HA KOOPAWHATHON MPSMOM, OKPYTIISATh YHCIIA;
BBINOJIHATH NPUKHAKY M OLIEeHKY Pe3yJIbTaTa BEIYUCICHUN.
Pemath TekcTOBBIE 331a4H apH(YMETHIECKHM CIIOCOOOM.
Pemate mpakTHyeckue 3aJa4yM, COACPIKAIUE IPOLEHTHI, JOJH,
YacTH, BBIPAXKAIOIIME 3aBUCHUMOCTH: CKOPOCTb — BpeMs —
paccTosiHue, [leHa — KOJINYECTBO — CTOUMOCTS, 00BEM
paboTel — BpeMsl — MPOHU3BOJIUTEIBHOCTD TPYAA.
Pa3zouparp peanpHble KU3HEHHBIE CUTyalnd, GOPMYJIHPOBATH MX
Ha 3pIKE MAaTEMAaTHKH, HAXOAMTh pEIICHHWE, IPUMEHsA
MaTEMaTHYECKUH aNIapar, HHTePNpeTHPOBATH PE3YIbTAT
OnepupoBaTh MNOHSATHUSIMHU: CTENEHb C IEIbIM II0Ka3aTeseM,
apupMeTHYECKUI KBaJlpaTHBIN KOPEHb, MHOTOYJIEH,
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anreOpamdeckast IpoOb, TOXKIECTBO.

BbInoJIHATH OCHOBHbIE [efiCTBUSl: BBIIOIHATH pPAcy€Thl IIO
¢dopmynam, mpeoOpa3oBBIBATH LeENble, JIPOOHO-PALMOHANBHBIC
BEIPQXCHHS ¥ BRIPAKECHUS C KOPHSIMH, PEaTH30BEIBATh PA3IIOKEHUE
MHOTOUYJICHa Ha MHOXHWTEIH, B TOM YHCJIE C WCIIOJIb30BaHUEM
(dopMyNn pa3HOCTH KBaJpaTOB M KBajapaTa CyMMBI U Pa3sHOCTH (C
OMOpOH Ha CHPAaBOYHYI0 WH(OPMAIUIO); HAXOAUTH JOIYCTUMBIE
3HA4YeHHs] TIEPEMEHHBIX ISl APOOHO-PAIIMOHATBHBIX BBIPAKESHHH,
KOpHEM.

MopaeaupoBaTh C IOMOIIBI0 (QOPMYN pealbHBIE NPOLECCH H
SIBIICHUSI.

OnepupoBath NOHATHAMU: QYHKIMS, Tpaduk QYHKIUH, HYIU

(YHKUMH,  TPOMEXKYTKH  3HAKONOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHus, yObIBaHHs, HauOOIbIIEe W HAWMEHBILIEEC 3HAYCHHS
(yHKITHH.

AHaJIM3UPOBaTh, CPABHUBATh, 00CY:KIaTh CBOWCTBAa (YHKIMH,
CTPOMTH UX IpadUKH.

OnepupoBaTh TOHATHUAMH: IpsMas  MPONOPLHMOHATIBHOCTS,
oOpaTHas MPOTIOPIUOHATEHOCTD, TMHEHHAs byHKIHS,
KBaJpaTHyHas QyHKIUs, napabona, runepoona.

Hcnonn3oBaTh rpaduku A1 ONPEEIICHUS CBOICTB, IPOLIECCOB U
3aBUCUMOCTEH, ISl peLleHns 3aa4 U3 IPYTUX y4eOHBIX IPEAMETOB
U peadbHON JKHM3HH; MOIEJIMPOBATh C IIOMOIIBIO TIpaduKOB
peajbHbIe IPOLECCH U SBJICHUS.

Boipaxkats opMynaMu 3aBUCUMOCTH MEKAY BETMUYMHAMU.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «'EOMETPHUS» (11O 'OJJAM OBYUYEHMUS)
7 kaace (He MeHee 68 u)

HazBanue
pazaesa (TeMbl)
Kypca (41cJI0 4acoB)

OcHoBHOE cofepkaHne

OcHOBHBIE BU/bI 1€SITEILHOCTH 00YYAOIIUXCS

IIpocreitme
reoMeTrpu4ecKue

¢urypsi

[Ipocreiimme reomerpruueckne OOBEKTHI: TOUKH, MPSMbIE, JTYy9d U
YTIIBI, MHOTOYTOJIBHUK, JIOMaHas.
CMexHbIE Y BEpTHUKAJIBHBIE YTIIHI.

DopMyJIMPOBATH OCHOBHBIE TIOHATHS U OTIPEAETICHHS.
Pacno3HaBaTh M3y4YeHHBIE TEOMETPUIECKUE QUTYPHI, ONPeaeasiTh
UX B3aMIMHOE paclOJOXKEHHE, BBINOJHATH UYEPTEX IO YCIOBHUIO
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M UX CBOHCTBa.

Pabora ¢ mpocreiimmMy gepTeKaMu.

3amadud  (C HCIIOJIB30BAHHUEM CMBICIIOBOM OIIOPHI: HABOIISIITHE

HN3mepenne W3mepeHrie TUHEHHBIX U YTIOBBIX BEJUYHH, BEIYUCICHUE OTPE3KOB | BOIIPOCKHI U/WJIH alropuTMa YIeOHBIX IEHCTBHI).
reoMeTpHYecKuxX U YTJIOB. [poBoauThs NpocTelIINe MOCTPOSHHUS C TOMOLIBIO IUPKYJIS MU
BeJTUYMH Ilepumetp u TUTIOMIATh thuryp, COCTaBJICHHBIX 13 | THHEWKH.
(14 9) OPSIMOYT'OJIbHUKOB. N3mepsiTh JIMHEHHBIE U YIJIOBBIE BEJIUYUHBI T'€OMETPHUUECKUX U
MPaKTUIECKUX OOBEKTOB.
Onpenensith «Ha TIa3» pa3Mepbl peabHBIX 00bEKTOB, MPOBOAUTD
rpyOyI0 OLIEHKY HX pa3MepOB.
PemaTh 33a1aun Ha BEIYUCICHUE JJIUH OTPE3KOB U BEJIMYUH YIJIOB.
Pemate 3a7aun Ha B3aUMHOE pAacIONIOKEHHE T'€OMETPUYECKUX
duryp.
MpoBoanTh KIaCCU(PUKALMIO YIJIOB, BBIYUCAATHL JUHEHHBIC U
VIJIOBBIC BEJIUYHMHBL, TNPOBOJMTH HECJ0KHbIe HEOOXOIMMBIC
JTOKA3aTeNbHBIE PACCYKICHISL.
3HaKOMUTBCS C UCTOPUEH pa3BUTHA FeOMETPHH.
TpeyrojabHUKHU [lonsTre 0 paBHBIX TPEYroJIbHUKAX U NIEpPBUYHbBIE TPeACTaBIeHNS O | PacmosnaBaTh Taphl paBHBIX TPEYTrOJBHUKOB Ha TOTOBBIX
(22 9) paBHBIX (KOHTPYSHTHBIX) ¢urypax. Tpu npu3HAKa pPaBEHCTBA |4epTekax (C yKa3aHMEM INPU3HAKOB) IPU HEOOXOIUMOCTU C

TPEYrOJIbHHUKOB.
IIpu3Haky paBeHCTBa MPSIMOYTOJBHBIX TPEYrOJIbHHUKOB. CBOMCTBO
MEJIUaHbI IPSIMOYTOJIBHOIO TPEYTOJIbHUKA.

PaBHOOeipeHHBIE W PAaBHOCTOPOHHHME TpeyroabHUKH. [Ipu3Haku n
CBOHCTBa paBHOOEAPEHHOTO TPEYTOJIbHHUKA.

[IpoTHB GoMBIICH CTOPOHBI TPEYTOIBHUKA JIXKHUT OOJBIIUH yTodI.
[Ipocreitmme  HepaBeHCTBa B TeomeTpuu. *HepaBeHCTBO
TpeyroiasHuKa. HepaBeHCTBO TOMaHOM™.

[IpAMOYTOJIBHBIN TPEYTONBHUK ¢ yriaoM B 30°,

IIepBble OHATHS O NOKA3ATENBCTBAX B TEOMETPHUU.

BHU3YaJIbHOM OMOPOH.
BoiBoauTh ciieAcTBUS (PAaBEHCTB COOTBETCTBYIOLIMX 3JIEMEHTOB)
W3 PaBEHCTB TPEYTOJILHUKOB.

DopMyJIMPOBATH OIIpEAETICHMUS: OCTPOYTOJIHOTO,
TYIIOYTOJIHOTO, IPSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO  TPEYTOJbHUKOB;  OWCCEKTPHCHI,  BBICOTHI,

MEJIMaHbl TPEYTOJIbHUKA; CEPEIUHHOIO MEPIEHIUKYISIpa OTPE3Ka;
nepuMeTpa TPEyrojbHHKAa MpH HEOOXOJMMOCTH C OHNOpOM Ha
ITOPUTM NpaBUIIA.
DopmMyIMPOBATH
TpPEeyroJIbHUKA.
CTpouThs 4YepTEXHU, pelmiaTh 3aAa4d C I[IOMOLIBIO HAXOXKICHUS
PaBHBIX TPEYTOJILHUKOB.

IIpumeHsThL IIPU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 33/1a4ax (C UCIOJIB30BAHUEM CMBICIOBOH OIOPHI:
HaBOJISIIIME BOIPOCHI W/UITH aJrOPUTMa YIeOHBIX JICHCTBHN).
Hcnonb3oBaTh HUGPOBEIE PECYPCHI I MCCAET0BAHMS CBOWCTB
U3y4aeMbIX QUryp.

CBOWCTBA W TPH3HAKH DPaBHOOEIPEHHOTO
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3HAKOMUTBHCS ¢ HCTOPHUEIl PA3BUTUS T€OMETPHUH.

IMapajieabHble
npsiMble, CymMmMa
YIJI0B TPEYroJabHUKA
(14 9)

ITapannensHble mnpsmbie, uX cBoiicTBa. Hakpect nexartue,
COOTBETCTBCHHBIC W OJHOCTOPOHHHEC YIJIbI (0Opa30BaHHBIC INPHU
MEPECCUCHUN TTApaJUICIbHBIX MPSIMBIX CEKYINEH ).

[Ipu3Hak mapayieNbHOCTH OPSAMBIX YEPE3 PABEHCTBO PacCTOSHUMN
OT TOYEK OJIHOM MPSAMOU IO BTOPOU MPAMOM.

CyMMa yTriioB TpeyroibHUKA U MHOTOYTOJIbHUKA.

BHeuinue yriel TpeyroyibHUKa

@DopMy/IMPOBATh NOHATHE MAPAIICIbHBIX NPAMBIX, HAXOAUTh
MPAKTUYECKUE TIPUMEPBI.

M3yuyaTh CBOHCTBa YIrioB, 0Opa3oOBaHHBIX MpPU MEPECCUCHUU
NapajviebHbIX IPSIMbIX CEKYyLIEH

IIpoBoauth  gokasarTejbcTBa. @POpPMYJIHPOBATL  TEOpPeMY
NapayieTbHOCTH ABYX MPSMBIX C MOMOIIBIO YIIIOB, 00pa30BaHHBIX
MIpH TIEPECEUECHUN ITUX MPSAMBIX TPEThEH MPSMOH.

BbruncasaTs CyMMy yTI0B TPEYTOJIBHAKA U MHOTOYTOJIBHUKA.
HaXO}II/ITb YUCJIOBbBIC u 6yKB€HHI)IC 3HA4YCHUA YIJioB B
FEOMETPUYECKUX 3a7a4ax C HCIOJb30BAHHEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.

3HAKOMHTBLCSA ¢ HCTOPHEI Pa3BUTUSA T€OMETPHUH.

Oxpy:kHOCTH

U KpYT.
I'eomeTpnueckue
MOCTPOEHMsI

(14 v)

OKpy>XHOCTh, XOpIBbl U AMAMETPHI, UX CBoiicTBa. KacarempHas k
okpyxHOCTH. OKpYKHOCTB, BiucaHHas B yroi. *Ilonstue o 'MT,
IpUMEHEHWe B  3aJadax. buccekTpuca U CEpeIHHHBIN
MEPIEHIUKYISP KaK TEOMETPUIECKUE MECTa TOYEK™.

OKpyXHOCTh, ONMCaHHAas OKOJO TpeyrojbHWKa. BmucanHas B
TPEYrOJbHUK OKPY>KHOCTb.

[Ipocreiimne 3a1a4u Ha IOCTPOEHUE.

DopMyJIHPOBATHL ONpeAeIeHUsl: OKPYKHOCTH, XOP/bl, TUaMeTpa
U KacaTeNbHON K OKpYKHOCTH. U3y4yaTh MX CBOMCTBA, NPU3HAKH,
CTPOUTH YEPTEXKH.

HccaenoBars, B TOM 4YKCIIE HUCNOJB3YH LU(POBBIE pPecypchl
OKPY’KHOCTh, BIIMCAHHYIO B YTOJ; IIEHTP OKPY>KHOCTH, BIHCAHHOM
B YT'OJI; PABEHCTBO OTPE3KOB KACATEIbHBIX

*Ucnoab3zoBath MeTon ['MT misg gokaszarenbcTBa TEOpEM O
MepeceueHn OHCCEKTPUC YTIIOB TPEYTrOJIbHUKA W CepelUHHBIX
MIEPIICHINKYJISIPOB K CTOPOHAM TPEYTOJbHUKA C moMotibio [MT.*
OBiageBaTh MOHATHAMM BIMCAHHOW M ONMCAHHOM OKPY>KHOCTEH
TPEeYTrOJIbHUKA, HAXOMUTH IIEHTPHI 3THUX OKPYKHOCTEH ¢ Omopoii Ha
aJrOpPUTM MpaBUIA.

Pemiate OCHOBHBIE 3aJa4yd HA TMOCTPOEHHe: YIJa, PABHOTO
JAHHOMY; CEPeIUHHOTO TMEePIeHINKYJsApa JaHHOTO OTpe3Ka;
PSAMOM, MPOXOASIIEH Yepe3 NaHHYH TOUKY U NEPIEHIUKYISIPHON
JAHHOM TPSAMOH; OMCCEKTPUCHl JAHHOTO YIJia; TPEYroJIbHUKOB MO
pasIUYHBIM dJIEMEHTaM TPU HEOOXOAMMOCTH C HAmpaBIISIONICH
MTOMOIIBIO.

3HAKOMUTBHCS C MCTOPHEll PA3BUTUS TEOMETPUMU.

HoBTOpEHME,

[NoBTOpeHHe u 0600IIEHNE OCHOBHBIX IMOHSATHI U METOJIOB Kypca 7

Pemartp 3agauu Ha MNOBTOPCHUEC, WIUTFOCTPUPYIOIIUC CBA3N MCIKIAY

58




00o001IeHHE
3HAHUI
4q)

Kjacca.

Ppa3IndYHbIMHA YaCTAMHA Kypca.

8 kuacc (ne menee 68 u)

HazBanue
pa3nena (Tembl)
Kypca (44cjI0 4acoB)

OcHoBHOe coepkaHue

OcHoOBHBbIE BU/bI 1eSITEILHOCTH 00YYAOLIUXCS

YeTbIpEXyroabHUKH
(12 9)

[TapannenorpamMmM, €ro mnpu3HakKu M CBOWCTBa. YacTHble ciydau
napajuieorpaMMoB (IIPSMOYTOJIBHHUK, POMO, KBaJpaT), UX MPU3HAKH
u cBoiicTBa. Tpanenws. PaBHoOOKast 1 IPSMOYTONBHAS TPATICIIHH.

*¥Y nBoenue menuansl. LlenTpanbHas cuMMeTpus™

H3o0pakaTh M HaXOAWUTh HA YEpTEXaX UETHIPEXYTOJbHUKU
Pa3HBIX BUAOB U UX 3JIEMEHTHI.
®opmMyIHpoBaTH onpeeIeHUs:
OpsSIMOYTOJIbHHKA, poM0Oa, KBajpara,
Tpamernuy, NpsiMOyTroIbHOM Tpaneury.
Hcnosb30BaTh NpU pelieHMH NPOCTEHINMX 3a4a4 IPU3HAKUA U
CBOWCTBa:  @apajulejorpaMMa,  HpAMOYTOJbHHMKA,  pomoOa,
KBaJpaTa, Tpamnelyy, PaBHOOOKOH Tpamenuu, MIpsIMOYTONbHOM
Tpanenuy.

IIpuMeHATH MeTO YABOCHUS MEINaHbl TPEYTOJIbHUKA C OIOPON
Ha aJITOPUTM TIpaBUJIA.

Hcnogib3oBaTh 1H(POBEIE pecypchl AJisl UCCIeJOBaHMUs CBOIMCTB
n3y4yaeMbIX QUryp.

3HaKOMUTHCS C UCTOPUEH pa3BUTHSI T€OMETPUM.

napajienorpaMma,
Tpamneruy, pPaBHOOOKOH

Teopema daneca

U TeopeMa o
NMPONOPIHOHAIBHBIX
0Tpe3Kax, mog00HbIE
TPeYroJabHUKH
(1549

*Teopema Daiteca u TeopemMa O MPOTMOPITUOHATHLHBIX OTPE3Kax.™
Cpenusis muHMS TpEyroNbHUKA. Tparerus, e€ CpeIHsIs JTMHIS.
*TIponopIOHAIEHBIE OTPE3KH, IIOCTPOCHNE 4eTBEPTOTO
MIPOITOPITMOHATBFHOTO OTPE3Ka.

CBoiicTBa IEHTpa Macc B TPEYTOJIbHHUKE.

[TonoOHbIe TpeyroabHUKH. TpH Mpu3HaKa NOA00HS TPEYTOJIbHHKOB™.
[IpakTUueckoe npruMeHEHHE.

I[IpoBoauTh MOCTPOEHUs C IOMOILBIO LUPKYJIs U JIMHEHKH ¢
ucrnosnb3oBaHue  teopembl  Qajgeca M TEOpeMbl O
MIPOMTOPLIUOHATIBHBIX OTpe3Kax, CTPOUTH 4eTBEPTHIN
[IPOIOPLIUOHANBHBIH  OTPE30K C OHOpPOHl Ha 3PUTEIIBHYIO
HarJIsJHOCTb.

Haxoauth 1momo0HBIE TPEYTOJILHUKM Ha TOTOBBIX UYEpTEXax ¢
YKa3aHHEM COOTBETCTBYIOIIMX MPH3HAKOB IMOAOOMS  IpH
HEO0OXOTUMOCTH C BU3YaJIbHOI OMIOPOH.

Pemate 3amaum Ha TOAOOHBIE TPEYTrOJBHHKH C TIOMOILIBIO
CaMOCTOSITETIBHOIO  IIOCTPOEHUSI YEepTEeKEHW M HAXOXKIACHUA
MOT00HBIX TPEYTrOJIbHUKOB pu HEOOXOAMMOCTH c

59




HaMnpaBJIsIOIIeH MOMOIIIBIO.

[MpoBoanTh A0KA3aTEJLCTBA C KCIOJB30BAaHUEM IPU3HAKOB
MoJO00UsT HECTOKHBIX T['€OMETPHYECKHX 3a7ad C OIOpoi Ha
ANTOPUTM YIEOHBIX JIEHCTBHA.

IIpumeHATH MOJTy4YEHHbIE 3HaHUSA IpH pelIeHnn
FEOMETPUUYECKUX U MPaKTHYECKUX 3a7ad MpH HEOOXOAMMOCTH C
HaIIPaBIAOLIEN TOMOILBIO.

3HAKOMHUTHCS € UCTOPUEH Pa3BUTHUSA T€OMETPHM.

Inowmane.
HaxoxneHue
iomaae
TPEeYroJbHUKOB

U MHOTOYTOJILHBIX
¢uryp. Ilnomwaan
nox00HBIX PUryp
(14 9)

[lonsiTre 00 oOIIel TEOPHH TUIOIIATH.

dopMynel U1 IUIOIIAAW  TPEYrojbHHKA, TapajuieJorpamma.
*OTHONICHNE TUIOMIaiel TPEYTOJIHHIKOB C OOIIUM OCHOBAaHUEM HITH
001I1e# BRICOTOM.

Brrurcnenue miomanei CI0XHBIX QUryp Yepe3 pa30MeHre Ha 4acTh
U JOCTpOCHHE. ™

[Inomanu ¢uryp Ha Knerdaroit Oymare.

[Tnomanu nonoOHBIX (uryp. Berumcienwe miomaneit. 3amaum ¢
MPaKTUYECKUM cojJiepkaHueM. *PelieHne 3a/1a4 ¢ IOMOIIBI0 METo/Ia
BCIIOMOTaTeIbHON TUTOIIA M. *

OBiaaseBaTh MNEePBUYHBIMH TpeICTaBIeHUsAIMH 00 oOmein
TeopuHu Iuoanu (Mepsl), popMyaIHpoOBaTHh CBOICTBA ILIOLIAIY,
BBIICHATh UX HAIJISIAHBIA CMBICIT.

[MpumensTs bopmyIBI TUTOIIA TH napasuiesorpaMma,
TpPEeyroibHHKa, Tpameuud C OMNOpPOH Ha  CIPAaBOYHYIO
UHQOPMAIHIO.

IpumensiTh QOpMyJBl IUIOMIAAN BBIIYKJIOTO YETHIPEXYTOJbHHUKA
yepes3 JUaroHAIU U Yrojl MEX1y HUMM C OIIOPOH Ha CIIPaBOYHYIO
UH(QOPMAIHIO.

Haxonute miomaan ¢Guryp, H300pakEHHBIX Ha KJIETYAaTOM
Oymare, HCIIOJIL30BATh Pa30MEHNE HA YaCTH U IOCTPOCHHUE.
Pa3oupars mpuMepbl  HCIOJIB30BAHUS ~ BCIIOMOTAaTEIbHOMN
TUTOLIA TV JIJISL PEIICHHsI TEOMETPUIECKHX 3a/1a4.

Haxoauth miomany nogo0HbIX GUIyp ¢ OIIOpoH Ha CIIPaBOYHYIO
UHQOPMAITHIO.

BbIYHCIATh IWIOMIAN PA3IMIHBIX MHOTOYTOJBHBIX (BHUTYD.
Pemath 3amaum Ha MJIOMIAJb C NPAKTHYECKUM COAEP)KaHHEM
TIOCJIE COBMECTHOT'O aHAIN3a.

Teopema IIugaropa
U Hayaza
TPUTOHOMETPUM

(10 v)

Teopema Iludaropa, e€ moxazarenbcTBo M npumMeHnenue. ObpaTHas
teopema [ludaropa.

Omnpenenenue TPUTOHOMETPUYECKUX (YHKUMI OCTporo yria,
TPUTOHOMETPHUYECCKHUE COOTHOIIICHUA B IpAMOYTOJIBHOM
TpeyroiapHuKe. OCHOBHOE TPUTOHOMETPHUYECKOE TOKAECTRO.
CoOoTHOLIEHUS MEXAY CTOPOHAMH B IPSIMOYTOJIBHBIX TPEYTOJIBHUKAX
¢ yriamu B 45° u 45°%; 30° u 60°.

OopmynmupoBaTh Teopemy lludaropa, wucmoan3oBath ¢€ B
NPAKTUYCCKUX BBIYUCIICHUAX.
Brnagerp MOHATHSMH TPUTOHOMETPUYECKUX (PYHKIUI OCTpOro

yTia, MPOBEPATHh UX KOPPEKTHOCTb.

BuiBoauTh TPUTOHOMETPHUYECKHE COOTHOIIICHUS B
MPSMOYT'OJIEHOM TPEYTOJIbHUKE C OMNOPOH Ha CIPaBOYHYIO
nHPOPMALIHUIO.

HccnenoBath COOTHOIIICHHS MEXJy  CTOpOHaMH B
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MIPSIMOYTOJIBHBIX TPEYTOJbHUKAX C yriiaMu B 45° u 45°; 30° u 60°
C HAIIPABJISIIOLIECH [IOMOILBIO.

Hcnoab3oBaTh  QopMydasl  MpPHUBEJEHHS W OCHOBHOE
TPUTOHOMETPHYECKOE TOKAECTBO IS HAXOXKICHHS

COOTHOIIEHWH ~ MEXKIy  TPHTOHOMETPHYCCKUMH  (YHKIHSIMHU
pa3NUYHBIX OCTPBIX YIJIOB C ONOPOW Ha  CIPAaBOYHYIO
HHPOPMALIHUIO.

I[puMeHsiTh NOJTy4YEHHBIC 3HAHUS M YMEHHUS IPH PEIICHUH
MpaKkTUYeCcKuX 3agad (mpu HEOOXOOUMOCTH C OMOpOH Ha
aNTOPUTM MPaBUIIA).

3HAKOMHUTBCS ¢ HCTOPHUeii Pa3BUTUS TEOMETPUH.

Yriasl B BrnucanHele M LEHTpanbHBIE YITIBI, Yrol MEXAYy KacaTenbHOW U |MopMyJaupoBaTh OCHOBHBIE ONPENECICHHSA, CBSI3aHHBIE C YTIIAMH
OKPYKHOCTH. XOpIOH. B Kpyre (BNHUCAaHHBIN YroJ, HEHTPaIbHbBIN YTrom).

Bnucannbie VYTIIBl MKy XOpAAMH U CEKYLTUMH. HaxoguTh BNHCaHHBIE YIJIBI, ONHUpAIOIIMECs HAa OJHY MOyTY,
U OMUCAHHBbIE BrnucanHele M ONMCaHHBIE YETBIPEXYTONBHHKH, MX TNPU3HAKA U |BBIYMCIATH YIJTIBI C MOMOLIBI0 TEOPEMBI O BIMCAHHBIX YIJIAX,
YeThIPEXyroJdbHUKH. |CBOMCTBa.  [IpuMeHeHMe  3THMX  CBOWCTB  NpU  PEIICHHUHU |[TEOPEMbl O BIUCAHHOM  YETHIPEXYTOJbHHUKE, TEOPEMbl O
KacaresabHble reoMeTpUYEeCKUX 3ajau. LEHTPAJIHHOM YTJIe IPU HEOOXOAUMOCTH C BU3YAIBHOW OMOPOH.

K OKPYKHOCTH. B3anmHoe  pacnonoxeHue — 1ByX — okpyxkHocted.  Kacanue | UcciienoBaTh, B TOM YHCIE C MOMOIIBIO IU(POBBIX PECYpCoOB,
Kacanne OKPY>KHOCTEH. BIHCAaHHBIE U OIMCAHHBIE YETBIPEXYTOJBHUKH, BBIBOAHTH HX
OKpPY:KHOCTe CBOMCTBA U IPU3HAKU [10CJIE COBMECTHOI'O aHAJIM3a.

(13 4) Hcnonb30BaTh 3TH CBOICTBA U IPU3HAKH IIPY PELLICHUH 33]1a4.
IloBTOpEHME, [loBTOpEHHE OCHOBHBIX MOHATHHA U METOAOB KypcoB 7 M § KiaccoB, | PemiaTh 3amauyM Ha MOBTOPEHHE, WUIIOCTPUPYIOIIHE CBA3H
0000menne 000011IeHEe 3HAaHNUH. MEX]y Pa3IMuHBIMHU YacTsMH Kypca.

3HAHUH

4w

9 kaacc (He MeHee 68 u)

Ha3zpanmue
pazaesa (TeMbl)
Kypca (41cJI0 4acoB)

OcHoBHOe coiep:kaHne

OcHOBHBIE BU/bI 1€SITEILHOCTH 00YYAOIIUXCS

Tpuronomerpus.
Teopembl

OrnpenienieHne TpuronoMerpudeckux Gyukmumit yriaos ot 0° mo 180°.
Kocunyc n cunyc mpsmoro u Tymoro yria. TeopemMa KOCHHYCOB.

@opMyJIMPOBATH ONpeaeieHus] TPUTOHOMETPUYIECKUX (PyHKITNI
TYNBIX U NPSAMBIX YIVIOB C BU3yaJIbHOHM onopoi. ®opMmynnpoBath
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KOCHHYCOB U (O6obOmEnHast) TeopeMa CHHYCOB (C paaMycoM ONMCAHHOM | TeOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (C paagnycoM ONHACAHHOU
CHHYCOB. OKpykHOCTH). HaxokaeHue UIMH CTOPOH M BEJIWYHMH  YIJIOB | OKPY>KHOCTH).
Pemenue TPEYrOJIbHUKOB. Pemiath TpEeyroapHUKH C ONOPOW Ha aNrOpUTM Y4EOHBIX
TPeyrojibHUKOB Qdopmyrna IUIOMATN TPEYTOJBHHWKAa dYepe3 [BE CTOPOHBI W YTOJ | JeHCTBH.
(16 9) Mexay Humu. @opmyna IUIOIAAM YETHIPEXYTrOJbHUKA 4depe3 ero|PemaTe mpakTudyeckne 3aAadu, CBOASIIIHECS] K HAXO0KIEHHIO
JMarOHaAlIM M yToJ MEXIy HAMHU. Pa3/JM4YHBIX )J1eMEHTOB TPEYroJibHUKA.
[IpakTHdeckoe mpuMEHEHHE JOKA3aHHBIX TEOPEM.
IIpeoOpa3zoBanue *TlonsiTHe 0 mpeoOpa3oBaHNU MOJOOHS. OcBauBaTh NOHsATHE IpeoOpazoBaHus momodus. McceienoBaTh
noxooust. CoOTBETCTBEHHBIE DJIEMEHTHI TO00HBIX QUTYD. OTHOIIICHUE JIMHEHHBIX 3JEMEHTOB (UTYp IPH MPeoOpa30oBaHUU
Metpuyeckue Teopema o Mpou3BeICHUHN OTPE3KOB XOPA, TEOPEMa O MPOu3BeAeHUH |mono0us. HaxoauTh TpuUMepsl TOAO0HMS B OKPYXKArOIIECH
COOTHOIIIEHHUS B OTPE3KOB CEKYIINX, TEOpeMa O KBajpare KacareiabHOH. [I[pruMeHeHue | IeiicTBUTEIbHOCTH.
OKPYKHOCTH B PELICHUHU T€OMETPHUYECKHX 3a1a.™ *BpIBOAMTL METPUUYECKHE COOTHOIICHUS MEXIy OTpe3KaMu
(10 9) XOpJ, CEKYIIMX M KacaTeJIbHbIX C HCMOJIb30BAaHMEM BIIMCAHHBIX
YIJIOB ¥ OJJOOHBIX TPEYTOJILHUKOB.
Pemiarh reoMeTpudecKre 3a1a4H U 33/1a4H U3 PeaTbHON KU3HU C
UCIIOJIb30BaHUEM MOI00HBIX TPEYTOIBHUKOB.*
BexTtopsbi Omnpenenenue BEKTOPOB, CIOXKEHHE M PAa3HOCTh  BEKTOpPOB, | Mcmoab3oBaTh  BEKTOpPHl  KaK  HampaBlIeHHBIE  OTPE3KH,
(12 v) YMHOKE€HHE BEKTOpa Ha YUCJIO. Hccae0BaTh TEOMETPUYECKUH (mepeMeleHne) 1 (QpU3HnIecKui
OU3NYECKHii 1 TeOMETPUYECKUIN CMBICIT BEKTOPOB. (cuma) cMBICITBI BEKTOPOB C OMIOPOW Ha BOITPOCHBIN TUIAH.
Paznoxxenue BekTOpa MO JABYM HEKOJUIMHEApHBIM BEKTOpaM. | 3HATh ompemeseHHsl CyMMBl U Pa3HOCTH BEKTOPOB, YMHO)KEHHUS
KoopnuHats! BekTopa. BEKTOpa Ha YHCIIO, MCCJAEN0BATH TEOMETPHUYSCKUN U PU3HUECKHH
CkamsipHO€ TPOU3BEICHHE BEKTOPOB, €ro NpPUMEHEHHE JUIsS | CMBICIIBI 3THX OTIEPAIIHi.
HaXO0XJICHUS JUTUH U yTJIOB. Pemiath reoMeTpHUECKHUE 33/1a4H C UCTIOIH30BAHUEM BEKTOPOB.
Penrenue 3a1au ¢ MOMOIIBIO BEKTOPOB. PackJjiaapiBaTh BEKTOP 110 JBYM HEKOJUTHHEAPHBIM BEKTOPAM.
[IpumeHeHne BEKTOpPOB Uil pemieHWs 3agad  KuHeMmatuku U | Mcmosab30BaTh CKAISIPHOE MPOU3BEICHHUE BEKTOPOB, BHIBOAUTH
MEXaHHKH. €r0 OCHOBHBIE CBOWCTBA.
BbIydcaAaTh CyMMYy, pPa3HOCTh U CKAIISIPHOE IPOM3BEICHHE
BEKTOPOB B KOOP/IMHATAX.
IpuMeHSITH CKAISIPHOE NPOM3BEICHNE ISl HAXOXKACHUS UIMH U
YTJIOB.
JexkapToBbl JlekapTOBBI KOOPJIMHATHI TOUEK Ha IIOCKOCTH. OcBanBaTh MNOHATHE TPSMOYTOIBLHOH CUCTEMBI KOOPIMHAT,
KOOPAMHATHI Ha|*YpaBHeHHe MpPIMOIL.* VYTrnoBoil KO3(QQHUUIMEHT, TAaHTeHC YIJia |JeKapTOBBIX KOOPAMHAT TOUKH.
MJIOCKOCTH HaKJIOHA, TapaJuIeIbHbIE U NEPIICHANKYIISIPHBIC TIPSIMBIE. HccaenoBarh ypaBHEHHE NMPSIMON U OKPYKHOCTH C OIOPOW Ha
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O

VYpaBHeHue  okpyxxHOocTH. Haxoxnenue
MEePECCUYCHUSI OKPY>KHOCTHU U MPSIMOH.

Metoa KOOpAUHAT MPH PEIICHUH T€OMETPUUCCKUX 3a1ad.
Hcnonp3oBanue MeTo1a KOOPIMHAT B MMPAKTHUECKUX 3a1adax

KOoopauHat TOYCK

BOIIPOCHBIH TIJIaH.

HaxoauTe LeHTp U paryc OKPYKHOCTH 10 €€ YPaBHEHHUIO.
Pemiars 3aga4u Ha HAXOXKJECHUE TOYCK MEPECCUCHUS MPSAMBIX U
OKPY’KHOCTEH C TTOMOIIIbI0 METO/Ia KOOPINHAT.

Hcnonb3oBaTh CBOICTBA YTIOBOTO KOA(QUIHIEHTa IPIMOI TpH
PEIICHUY 3a/1a4, JUTsl ONPEICIICHUS PACTIOIOKCHHS MTPSIMOH.
IpuMeHsITL KOOPIUHATHI TPU PEHICHUH T'€OMETPUYECKHX H
MIPAKTHYECKUX 33/1a4, IS HIOCTPOSHHS MaTeMaTHIEeCKAX MOJeNel
peaNbHBIX 33124 («METOJ] KOOPIUHATY).

Ioab30BaThest A7 TIOCTPOCHUS M UCCIENOBAHUN IU(PPOBBIMH
pecypcamu.

3HAKOMHTBCSI C HCTOPHEN PA3BUTHUS TCOMETPUH

IIpaBuibHbIC
MHOI'0YI0J1IbHHUKH.
JJimHa OKpyKHOCTH
U IUI0IIAAb Kpyra.

HpaBI/IJ'H)HI)Ie MHOTI'OYT'OJIbHUKH, BBIYHUCJICHHUEC UX DJICMCHTOB. Yucno
T W JUIMHA OKpYXHOCTH. JnmmHa nyru okpyxHocTH. Panmannas
Mepa yria.

[Inomane kpyra ® ero DSJIEMEHTOB (CEKTOpa M CETMEHTa).

@ opmMyJIMPOBATH OINIPECICHUE IPABUILHBIX MHOIOYI'OJIbHUKOB,
HAXOJAUTH UX 3JIEMEHTHI.

IMonb30BaThCA TOHATHEM JIMHBI OKPYXXHOCTH, BBEIEHHBIM C
MIOMOIIBIO TPAaBUIIBHBIX MHOTOYTOJIBHUKOB, ONPEAeJsiTh YUCIIO

Brruuciienue Brruncnenwne miornraneit puryp, BKIIFOUYAIOIIIX JIEMEHTHI KpyTa. T, IUTMHY IyTH ¥ paARaHHYI0 Mepy yIiia 1o oopasiry.
miomaaen IIpoBoauThL Mmepexoa OT paJuaHHON Mepbl yIla K rpajyCHON u
84) HA00OPOT 10 BU3YaIbHOH Orope.
OmnpeaensiTh IIONIAAb KPYyTa.
BeiBoguTh ¢opmyiabl (B TpayCHOW W paJuaHHON Mepe) i
JUIMH JyT, IUIOLIaJieH CEKTOPOB M CErMEHTOB C ONOpOM Ha
BOIIPOCHBIH IUIAH.
BoerunciasaTe 1wiomany  GuUTyp,  BKIFOYAIONUX  DIIEMEHTHI
OKPYKHOCTH (Kpyra) ¢ OMopoi Ha CIPaBOYHYIO HHPOPMAITHUIO.
HaxoauTsp 1Ioma iy B 3ajja4ax peajlbHON )KU3HU.
JABuxenust *TloHsATHE O NBWKEHUU IIOCKOCTH. Pa30oupate npuMepbl, UUIIOCTPUPYIOIIME IOHATHS JBUXKCHUS,
IJIOCKOCTH [TapannenpHblii mepeHOC, MOBOPOT U cUMMeTpusi. OCH U LEHTPHI | IEHTPOB U OCEH CUMMETpUHU.
(6v) CHMMETPUHU. @opMYyJIHUPOBATh  OINpPEACIEHUS NapajuIeJbHOIO  IEPEHOCa,

[Ipocreiimme npuMeHeHNs B pEILICHUH 3a1a4™.

[IOBOPOTa M OCEBOM CUMMETPUH C BU3yaslbHOU onopoil. HaxoauTts
HETNOABIKHBIE TOUKHU 110 00pasiy.

HaxoauTh UEHTPBHI W OCH CHUMMETPUH MpOCTEHIIUX (QUryp mo
obpasiry.

*TIpuMeHsITh TNApAJUIETBHBIH IEPEHOC W CHUMMETPHIO IIpHU
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pEIICHUH TEOMETPUUYECKHX 3a1ad (pa30upaTh MPUMEPHI).
Hcnogb3oBaTh sl [IOCTPOCHUST M HCCIEAOBaHMN IH(pOBEIe
pecypcesL*

IToBTOpEHHE,
00o001EeHNE,
CHCTEMATH3AIUS
3HAHMH

(74)

[loBTOpEeHHE OCHOBHBIX MOHATUH U METOIOB KypcoB 7—9 Kiaccos,
0000111eHIE U CUCTeMaTH3aLMsl 3HAHU.

[pocreiimme reomerpuueckue GUrypsl U UX cBoiicTBa. M3mepenune
TE€OMETPUUYECKUX BEIUUHUH.

TpeyronpHUKHU.

[TapanmnensHble U NEPIEHANKYIISPHBIE MPSAMBIE.

OkpyXHOCTh W Kpyr. ['‘eomeTpuueckue TMOCTpOEHUS. YTl B
OKPY>KHOCTH. Bnucannsie u ONMCaHHbIE OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKPY’KHOCTS.

YeTbipéXyroibHUKU. BrincaHHbIE U ONMCAHHBIE YETHIPEXYTOJbHUKH.
Teopema Iludaropa n Hawama TpUroHOMETpHH. PemieHume oO0mmx
TPEYTrOJIbHUKOB.

[TpaBunBEHBIE MHOTOYTOJIBHUKHY.

[IpeoOpazoBanus miockoctu. JIsmwkenus. [lonooue. Cummetpusi.
[Tnomane. Beraucnenue mnomaneit. [Imomaan momoOHBIX GuUryp.
JlexapTOBBI KOOPAUHATHI HA TJIOCKOCTH.

BexkTopsl Ha MIIOCKOCTH.

OnepupoBath NOHATHAMHU: (QUTypa, TOUKa, MNOpsAMasi, Yroi,
MHOT'OYTOJIbHUK, paBHOOEIPEHHBIN u PaBHOCTOPOHHUM
TPEYrONbHUKH,  NPAMOYTONBHBI  TPEYroJbHUK,  MeEJHaHa,
OMCCeKTpuCa W BBICOTA TPEYTONBHUKA, MapajliesiorpaMM, poMo,
MIPSIMOYTONIBHUK, KBaJIpaT, Tpamemus; OKpy>KHOCTb, KacaTelbHas;
paBeHCTBO U moxobue Guryp, TpeyroIbHUKOB; MapaIDIeTbHOCTD U
NEPIEeHANKYIIPHOCTh  MPSAMBIX, YIOJd  MEXAy  IpsIMBIMH,
CUMMETPHSI OTHOCUTEIIBHO TOYKH M MPSAMOM; JITNHA, PACCTOSHHUE,
BEIMYMHA YTIIa, IUIOMAb, IEPUMETP.

Hcnons3oBats  (opMyJibl: nepuMeTpa M IUIOIIAJH
MHOTOYTOJIbHUKOB, JJIMHBl OKPYXHOCTH M IUIOIIAAM KpyTa,
00BEMa MPSMOYTOBHOTO MMapallyieNieTue 1a.

OmnepupoBath MOHATHAMM: MIPSIMOYTOJIbHAS cucTema
KOOpAWHAT, BEKTOp; HCHOJb30BaTh OTU  IIOHATHS  JJIs
MIPEe/ICTaBJICHUs] JAaHHBIX W peIIeHHWs 3a/ad, B TOM 4YHCIE U3
JIPYTUX YYeOHBIX TPEAMETOB.

Pemate 3amaum  Ha TNOBTOpEHHE OCHOBHBIX  IOHSATHUH,
WUTIOCTPAIAIO CBS3eH MEXKIY pasMUYHBIMH YacTsIMH Kypca.
BpiOuparb MeTo Ul pELICHUS 3aJa4H.

Pemath 3agaum 13 OBCEAHEBHOM JKHU3HU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSITHOCTBb U CTATUCTUKA»
(ITO TOAAM OBYYEHUSA)
7 kaacc (He MeHee 34 1)

Ha3Banue
pasaena (TemMbl)
(4mciio0 Yacos)

OcHoBHOE Coa€EpKaHue

XapaKTepMCTmca ACATCIBHOCTH Oﬁy‘{alOHll/lXCﬂ

IIpeacraBiienue
HAHHBIX

HpeJICTaBHeHI/Ie JaHHbBIX B Ta6JII/IIIaX. HpaKTI/I'-IeCKI/Ie BBIYHCJICHUS
Mo TaOJIMYHBIM JaHHBIM. W3Bneuenne wu HUHTCPpHOpCTALUA

OcBauBaTh Ha 0a30BOM YPOBHe CHOCOOBI IIPEICTABICHUS
CTaTHCTHYECKUX JAaHHBIX M YHUCIOBBIX MAaCCHBOB C TIOMOILBIO
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(7 4) TaOnmuHBIX JaHHBIX. [IpakTrdaeckas padota «TaOaume. TaONMIl W JUarpaMM C WCIIOJIb30BaHUEM AaKTYalIbHBIX U
I'padmgeckoe mpencTaBieHHe MaHHBIX B BHAE KPYTOBBIX, | BaXHBIX JAHHBIX (IeMorpadudecKhe TaHHBIE, MPOU3BOACTBO
CTOJNOMKOBBIX (CTONOYATHIX) auarpamMM. UTeHHEe W TOCTPOCHHE | MPOMBINUICHHOH UM CEIIbCKOXO3SWCTBEHHOW IMPOAYKIIUH,
nuarpamm. [TpumMepsl 1eMorpapuuecKux quarpamm. OOIIECTBCHHBIC U IPUPOIHBIC SBJICHUS).
[IpakTiuaeckas padora «/uarpaMmen. H3yuaTh mMeToabl paboOThl ¢ TAOIMYHBIMUA U I'pa@UueCKUMHU
MPEJICTABICHUSAMH JaHHBIX C MOMOIIBIO IU(PPOBBIX PECYPCOB
B XOJI¢ MPaKTHYECKUX paboT (C HANMPaBJISIOIIEH ITOMOIIBIO).
OnucarebHast Uucnossie HaOOpEL. CpenHee apupMeTHIECKOE. OcBauBaTh Ha 0230BOM YPOBHE NMOHSITHSI: YHCIOBOW HAbOD,
CTATHCTHKA Menamnana 9uciaoBoro Habopa. Y CTOWYHMBOCTS MEIUAHBIL. Mepa HEeHTPAIbHON TEeHACHIWHU (Mepa IEHTpa), B TOM YHCIIe
8 v) [IpakTuueckas padora «CpeaHue 3HAYCHHUS. cpenHee apupMETHIECKOE, MEIHaHa.
HauGonpmee w HamMmeHbIlee 3HAYEHHWS YUCIOBOrO Habopa. | OmnuchbIBaTh CTaTUCTHYECKHE JAHHBIE C TIOMOIIBIO CPEIHErO
Pa3zmax. apumeTnyeckoro ©  MeauaHel. Pemate 3amaum  (c
HUCII0JIB30BaHUEM 3pI/ITeJII)HOI>'I HarjiisiJHOCTHU I/I/I/IJII/I
BepOaIbHOW OMOPHI)
HN3yuath cBoiicTBa CpeJHUX, B TOM YHUCIE C IIOMOIIBIO
IU(GPOBEIX PECYpCcoOB, B XOA€ NpPaKTHYeCKuX paboT, (c
HaIpPaBJISAIOLIeH MTOMOIIBIO).
OcBauBaTh Ha 0a30BOM ypOBHEe NOHSITHS: HauOoiblIee U
HauMEHbIIIee 3HAYCHHUS YUCIIOBOTO MaCCHBA, pa3Max.
Pemate 3agaum Ha BBIOOp crioco0a ONMMCAHUS JIaHHBIX B
COOTBETCTBUU C MPUPOAON TAHHBIX U LIEJISIMU UCCIIETIOBAHUS C
HaIPAaBISIONIEH MOMOIIBIO.
Cayuaiinas *CnydvaifHass W3MEHYHMBOCTH (mpuMmepbl). Yacrora 3HadeHwii B | *OcBaMBaTh NOHATHS: YacTOoTa 3HAUYE€HWH B MacCUBe
U3MECHYUBOCTH MacCCUBE€ JaHHbIX. prnHI/IpOBKa. FI/ICTOFpaMMBI. JaHHBIX, TPYHNIIMPOBKA JAaHHBIX, TUCTOIpaMMa.
(6 4) [Ipaktuueckas padora «CirydaitHast ©3BMEHUYUBOCTH Y. ™ CTpouTh rUCTOrpaMMBbI IO 00pasIly

OcBauBaTh TrpapHUyuecKhe TNPEACTaBICHUS Pa3HBIX BHIOB
CIy4alHOM W3MEHYMBOCTH, B TOM 4YHCIE C TIOMOIIBIO
UPPOBBIX PECYPCOB, B X0OJI€ TIPAKTHUECKON pabOTHI.*

BBenenue B
Teopuio rpagos
44)

*Tpad, BepmuHa, pedbpo. [IpencraBneHue 3amadm ¢ MOMOIIBIO
rpaga. CremeHb (BaJieHTHOCTh) BepuMHBL. Yuciao pédep u
cymmapHasi crenenb BepmmH. llemp m nmkn. Ilyte B rpade.
[pencrasnenue o cBsi3HOCTH Tpada. O6xox rpada (3iIepoB MyTh).

*QcBauBaTh MOHATHSA: Tpad, BepuirHa rpada, pedpo rpada,
CTENEHb (BAICHTHOCTh BEPILMHBI), IETb H IHKJL.

OcBauBaTh NMOHATHS: NYTh B rpade, SWIEpPoOB MyTh, 00XOX
rpada, OpHeHTHPOBAaHHBIHN rpad.
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[Ipencrasnenne 06 OpUECHTHPOBAHHBIX I'padax.™

OOcy:xkaaTh penieHde 3aJa4d Ha TIOUCK CYMMBI CTETICHEH
BepmnH rpada, Ha mouck o0xoma rpada, Ha TMOUCK IyTeH B
OpPUEHTUPOBAHHBIX Ipadax ¢ HAIPABIAIOUICH TOMOLIBIO.
OcBauBath cnoco0bl TNPEACTaBIEHUA 3aJad H3 Kypca
anreOpbl, TEOMETPUH, TEOPHUH BEPOATHOCTEH, IPYTUX
npeaMeToB ¢ THoMmMoulblo  TpadoB  (KapThl, CXEMBHI,
SIIEKTpUYECKUEe MenH, (PYHKIMOHAIbHBIE COOTBETCTBHUS) Ha
nmpumepax. *

BepositHOCTB U

*Cny4aiiHbIi ONBIT W CIy4allHOe COOBITHE. BeposTHOCTh

*OcBanBaTh MOHSITUS: CIYYallHBIM ONBIT M CIy4aiHOE

4acToTa gactora CcoObITHA. Poimb  ManoBepOATHBIX M NPAKTUYECKH | COOBITHE, MAaJlOBEPOSATHOE U IPAKTUYECKU JIOCTOBEPHOE

cay4aifHoro JOCTOBEPHBIX COOBITMI B Tpupone W B obOmectBe. MoHeTa W | coObITHE.

coObITHS urpajibHasi KOCTb B TEOPUH BEPOSITHOCTEH. N3yuaTh 3HaUMMOCTh MaJIOBEPOSATHBIX COOBITHII B IPUPOAE U

(4 4) [IpakTnueckas padora «HacToTa BhImageHus opaa».™ ofmecTBe Ha BAXKHBIX TpUMepax (aBapuu, HECYACTHBIC
cllydaW, 3alluTa TMEPCOHANbHOW WHQOpManuM, Tepenada
JTAaHHBIX).
H3yuyatp pONb KIACCHYECKHX BEPOATHOCTHBIX MOJEIEH
(MOHeTa, UTpanbHas KOCTh) B TEOPHH BEPOSTHOCTEH.
Ha6mogaTth M M3yyaThb YacTOTy COOBITHH B MPOCTBIX
9KCHEPUMEHTaX, B TOM 4YHCIIE C TIOMOIIBIO IH(PPOBBIX
PECypcoB, B X0/1€ MPAKTUUECKOH paboThI. ™

0O06001eHne, [IpencraBnenne nanHbpIx. OnucaTenbHas cTaTucTUKa. BeposTHOCTs | [loBTOPATH M3ydYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUM.

KOHTPOJIb CIIy4aifHOTO COOBITHSL. Pemate 3amaum Ha TpEACTaBIEHHE U ONMCAaHWE JAHHBIX C

Sy [IOMOIBI0 H3YYEHHBIX XapaKTEPUCTUK C HANPABIAIOLIEH

HOMOIIIBIO.
Oocy:xpath npuMepsbl CITy4aiHbIX COOBITHH,
MAJIOBEPOATHBIX W IPAKTUYCCKU ITOCTOBEPHBIX CHy‘IaﬁHBIX
COOBITHI, MX POJIM B IPUPOJIE U KHU3HH YETOBEKa

8 kaacc (He MeHee 34 1)

Ha3Banue
pasaeiia (TeMbl)
(4MCI10 YaCcOoB)

OcHoBHOe coep:kaHne

XapakTepuCTHKA JeSITeJIbHOCTH 00y4AI0IMXCst
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IToBTOpEHUE
Kypca 7 kiacca
(4 4)

[pencrasienne maHabix. OmucarenbHas cratuctuka. CrydaiiHas
M3MEHYUBOCTh. CpeHIe YHCI0BOTO Habopa.

Cnyuaitaple coObITHs. BepositHocTH M uactoThl. Kimaccuueckue
MOJICTTH TEOPUHU BEPOSITHOCTEH: MOHETA M UTPabHAsI KOCTh.

IoBTOPATH H3YUEHHOE U BHICTPAMBATH CUCTEMY 3HAHUI.
Pemate 3aga4u (1o BU3yasibHOM Omope) HA NPEACTABIICHUE
Y OTIMCaHHUE JAaHHBIX C IOMOIIBIO N3YYEHHBIX XapaKTEPUCTHUK.
Pemate 3anauu (o BU3yasibHOM 0OmoOpe) HA NIPEACTABICHUE
TPYNIMPOBAHHBIX  JAHHBIX W  ONHCAaHHE  CIly4alHOH
M3MEHYUBOCTH.

Pemartes 3a1aun (o BU3yaJbHOW Omope) Ha OIpEAcIICHUE
YaCTOTHl CIYYalHBIX COOBITHH, OOCYXIEHHE TNPHUMEPOB
CIydallHbIX COOBITHH, MAaJOBEPOSTHBIX U MPAKTUIECKU
JIOCTOBEPHBIX CIy4YalHBIX COOBITHH, WX POJIM B NPUPOJE U
JKU3HH YEJI0BEKA.

OnucarenbHast *Orknonennsa. [Jucmepcuss uncnoBoro HaOopa. CranmaptHoe | *OcBamBaThb  NOHSATHA:  JHUCIEPCUS M CTaHOApTHOE
CTATHCTHKA. OTKIJIOHEHHE YHCIIOBOTO Habopa. [lnarpaMmel paccemBaHms. ™ OTKJIOHEHHE, WCIOJIb30BaTh OTH XapPaKTEPUCTUKA  JUIA
PacceuBanue OTUCAHUS PACCEUBAHUS TAHHBIX.
JAaHHBIX Y4yacTBOBaTh B 00CYKIEHUH THIOTE3bI 00 OTCYTCTBUU WIIN
44) HaJIU4MHU CBS3U IO JUarpaMMaM pacCEUBaHHUs.
CTpouts IHarpaMMBbl pacCEMBAHMSA 110 UMEIOLIUMCS TaHHBIM,
B TOM YHCJIE C MOMOIILI0 KOMITbIOTEpa (TIOCTIE COBMECTHOTO
aHajan3a).*
MHo:kecTBa MHoxecTBO, noAMHOXecTBO. Omnepauud Haa MHoxecTBamu: | OcBamBaTh TOHSITHSI: MHOXXECTBO, 3JIEMEHT MHOKECTBA,
4 9) o0benvHEHUe, IepeceueHne, noroiHeHne. CBOWCTBA oOIeparuii | IOJAMHOXECTBO.
Haz MHO>KECTBaMH: MIEPEMECTUTEIIBHOE, coderaTenbHOe, | BBLIMOJHATL omepamuu HaJl MHOXECTBaMH: OObEIHMHEHHE,
pacrpenenuTeNbHOe, BKIFOUCHUS. nepeceyeHue, JONoaHeHue (110 00pasiry).
I'padmyeckoe npencraBneHe MHOXKECTB. Hcnoab3oBaTh CBOMCTBA: MIEPEMECTUTEINBHOE,
COYeTaTeILHOE, pacrpeeTuTeNbHOE, BKJIFOUCHHMS (c
WCIIOJIb30BAHUEM BHU3YaJILHOU OTMOPHI).
Hcnoab3oBaTh rpaduyueckoe MpeacTaBICHHEe MHOXKECTB MPH
OMHUCAaHUU PEeaJbHBIX MPOLECCOB U SIBICHUI, MPU pPELICHUU
3ajjad W3 JIpyTUX YYeOHBIX MPEeIMETOB U KypcoB (C
WCIIOJIb30BaHNEM BH3YAIIBHOH OTOPHI).
BepositHOCTB DNeMeHTapHbIe COOBITHSL. Cry4alinbie COOBITHSL. OcBanBatb Ha 0230BOM YPOBHE€ NOHSITUSI: DJIEMEHTAPHOE
CJIy4YaiHOr o BrnaronpusrcTByromue 3neMeHTapHble CcOObITHA. BeposTHOCTHM | coObITHME, — ciiydaliHOe  COOBITHE  Kak  COBOKYITHOCTh
CcOOLITHS coOpiTuii. ONBITBI € PaBHOBO3MOXKHBIMH  DJIEMCHTAPHBIMHU 0JIarOMPHUSATCTBYIONTUX 3JIEMEHTaPHBIX COOBITHI,
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(6 1)

coObprTuaAMU. CiryqdaliHBIH BBIOOD.
[IpaxTrueckas padota «OmBITE ¢ PABHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITUAMM.

PaBHOBO3MOXKHBIE 3JIEMEHTAPHBIE COOBITHSL.

Pemiath 3a1auM Ha BBIYUCIICHUE BEPOSATHOCTEH COOBITHH MO
BEPOSATHOCTSM 3JIEMEHTAPHBIX COOBITHI CITy4aitHOTO OmbITa (C
KCIIOJIb30BAaHUEM 3pUTETHHOM HarJSIAHOCTH n/vnu
BepOATHLHOM OTIOPHI).

Pemiate 3amauM Ha BBIUMCIICHUE BEPOSTHOCTEH COOBITUH B
OTIBITaX ¢ PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMH, B
TOM YHCJIE C TIOMOINBIO KOMITBIOTEpA (C HCIIOIb30BAaHUEM
3pUTEIHLHON HATJSITHOCTH W/YUTH BepOaTHbHOW OTIOPHI).
IIpoBoauTh M U3y4aTh ONBITHI C PAaBHOBO3MO>XHBIMU
AJIEMEHTapHBIMH COOBITHAMHU (C HCIIONIb30BAHUEM MOHET,
UTPATTBHBIX KOCTEH, IPYrux MoJIenei)
B  XOJ€ TIPAaKTHYECKOW pPabOThl (C  HCIOJIb30BaHHEM
BHU3YyalIbHO OIOPHI).

BBeaenue B
Teopuio rpagos
4 )

*Jlepego. CgoiicTBa JiepeBa: €JIMHCTBEHHOCTh MyTH,
CYIIECTBOBAaHUE BHCAYEH BEPILUHBI, CBSI3b MEXIY YUCIIOM BEPILIUH
u ynciaoM pédep. [IpaBuno ymHoxeHus. >

*QOcBanBaTh HOHATHA: JICPCBO Kak rpad Oe3 IuKia, BUCSYAs
BepIIMHA (JTUCT), BETBH NIepeBa, MyTb B JepeBe, IUAMETP
JiepeBa.

HM3yuyats cBolicTBa JepeBa: CYyLIECTBOBAHME BHCSUYEH
BEPIIMHBI, EAMHCTBEHHOCTh MYyTH MEXIY IBYMS BEPIIUHAMH,
CBSI3b M@Ky YHCIIOM BEPIINH U YHCIOM PEOEP.
YuacTBoBaTh B 00CY:KI€eHUU pellleHUs 3a]a4H Ha IIOMCK U
MepevncIieHue MyTel B JiepeBe, ONpeeiieHue Ynciia BEpIINH
nim p€dep B JAepeBe, 00X0a OMHAPHOTO JIepeBa, B TOM YHUCIIE C
MPUMEHEHUEM IpaBUiia YMHOXKECHUS. *

Cayuaiinbie
COOBITHS
8v)

*TIpoTuBonoioxkHOe coObITHE. Juarpamma Dittepa. O0beIUHEHNE
u nepeceueHue coObiTui. HecoBmecTHbie coObiTH. Dopmyna
CIIOKEHUsI BeposiTHOCTeH. [IpaBmiio yMHOXKEHUS BEpOSTHOCTEH.
YcnoBHas BeposTHOCTh. HesaBucumbie coObiTus. [IpencraBnenue
CIIy4aifHOTO 3KCIIEPHMEHTA B BHIIE JepeBa.™

*OcBanBaTh MOHATHUSI:  B3aUMHO  IPOTHBOIIOJIOXKHBIE
COOBITHSI, OICpallMd HaJl COOBITUSAMH, OOBEJAMHEHUE U
nepeceuyeHne COOBITHH, JuarpamMma Oiinepa (Diiepa—
Benna), coBMeCcTHBIE 1 HECOBMECTHBIE COOBITHSI.

H3yuaTh TeopeMbl O BEPOSITHOCTH OOBEIMHEHUS JIBYX
COOBITHH ((POPMYJIIBI CIIOKEHHS BEPOSITHOCTEN).

Y4yacTBOBaTh B O0CY:KICHMH peIIeHMs 3aJa4d, B TOM
9rciie TEKCTOBBIE 3aJa4d Ha OIpEJeIeHne BEePOSTHOCTEH
00BbEIMHEHNS U TTEPECEUCHHSI COOBITHI C TTIOMOIIBIO YUCITIOBON
npsAMoi,  auarpamm  Dijepa,  (QOpMyJBl  CIOXKEHHS
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BEPOATHOCTEM.

OcBauBaTh NOHSTHS: TPABUIO YMHOXXCHUS BEPOSITHOCTEM,
YCIIOBHAs BEPOSTHOCTb, HE3aBHCHUMBIC COOBITHS JEPEBO
CIIyYaiHOTO OIBITA.

H3yuaThb cBoiicTBa (OnpeneneHus) He3aBUCUMBIX COOBITH.
Y4yacTBOBaTh B OO0CYXKIEHHU peIIeHUs 3aiaud  Ha
OTIpeieNICHUE U UCTIOIb30BAHNE HE3aBUCUMBIX COOBITHIA.
YuacTBoBaTh B 00CY:KI€HHHM pelieHHs 3aJa4H Ha IIOHCK
BEPOATHOCTEH, B TOM YHCJIE YCIOBHBIX, C HCIOJIH30BAHHEM
JIepeBa CIIy4aifHOTO OmbiTa. >

0O000menue,
KOHTPOJIb
(4 4)

[IpencraBnenue naHHbIX. OnucarenbHas CTaTUCTHKA. [ 'padel.
BeposiTHOCTD cTy4aifHOTO COOBITHS. DIeMEHTH KOMOMHATOPHKH.

IloBTOPATH U3YyUYEHHOE U BLICTPAMBATH CUCTEMY 3HAHU.
Pemath 3amaum Ha IPEICTABICHUE W ONMCAHUE IAHHBIX C
MOMOIIBI0 M3YyYEHHBIX XapaKTEPUCTHK (C HCIOIB30BAHHEM
BHU3YyalIbHO OIOPHI).

*Y4acTBoBaTh B OOCYKIEHHH pelIeHHus* 3axadm C
MpuMeHeHueM rpados.

Pemath 3agaum Ha HAXOXICHHE BEPOSTHOCTH CIy4allHOTO
COOBITHS TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHIA, B TOM
Yyclie B OIBITaX C PaBHOBO3MOXXHBIMH 3JEMEHTapHBIMH
cOOBITHSIMH (C BU3YAIBHOM OTMOPOiA).

*Y4yacTBOBaTL B OO0CY:KIe€HMH pelleHuss™ 3aJa4yd  Ha
HaXOXXICHUE BEPOSITHOCTEH OOBEIMHEHUS W TepeceueHus
CcOOBITHIA, B TOM 4HCIIE HE3aBHUCHMBIX, C HCIOJIb30BaHHEM
rpadUUeCcKUX MPEICTaBICHUH U JepeBa CIIy4ailHOTO OIbITA.
*Y4yacTBOBaTL B OO0CY:KI€HMH PpelleHuss™ 3aJadyd Ha
MepevuciieHne KOMOWHAIWiA (Yrciia TIepeCTaHOBOK, YHCIIa
COUCTaHWi), Ha HAXOXKICHWE BEPOSTHOCTEH COOBITHH C
MpPUMEHEHHEM  KOMOWHATOpUKH, B TOM  4YHCIE C
HCIOJIB30BaHUEM TpeyronbHuKka Ilackans.

9 kaacc (He meHee 34 1)

Ha3Banue
pasaeiia (TeMbl)

OcHoBHOe coep:kaHne

XapakTepuCTHKA JeSITeJIbHOCTH 00y4AI0IMXCst
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(4mci10 4acoB)

IToBTOpEHUE
Kypca 8 kinacca
(4 4)

IIpencrasnenne maHHBIX. OmnmcarenbHas craTucTHKa. Oreparuu
HaJ coObITUAMHA. He3aBUCUMOCTH COOBITHIA.

IoBTOPATH H3YUEHHOE U BHICTPAMBATH CUCTEMY 3HAHUM.
PemaTh 3a7a4m Ha NpeACTaBICHNUE U ONUCAHNE JAHHBIX.
Pematn 3a1aun Ha HAXOXKJICHHUE BEPOSITHOCTEH 00beANHEHHUS
U IepeceueHus cOOBITUH, B TOM 4YHCIE HE3aBUCHUMBIX, C
UCTIOJIb30BaHUEM TIpadUUecKuX MpPeINCTaBICHUH U JiepeBa
CITy4aiHOTO OIIBITA.

Pematrs 3agaym Ha mepevucieHre KoMOWHanui (4ducna
NEPEeCTaHOBOK, 4YHCIa  COYETaHWH), Ha  HaXOXICHHE
BEPOSITHOCTEH COOBITHH C NMPUMEHEHHEM KOMOMHATOPHKH, B
TOM YHCJIE C HCIIOJIb30BaHUEM TpeyroibHuKa [lackans

JJIeMeHTBI KombunaropHoe MIpaBUIIO YMHOXKEHHUS. IlepecranoBku. | OcBauBaTh HAa 6230BOM YPOBHE MOHSATHSI: KOMOUHATOpHOE

KOMOUHATOPUKH @akropuan. CoderaHus W YUCIO couyeTaHuil. *TpeyrospHUK | NMpaBUIO YMHOXEHHWS, YIOPAOOYEHHAss Iapa, TpOWKa

(4 4) [Mackansa.* Ilpaktuueckas pabota «BeruuciaeHrne BepOATHOCTEH € | OOBEKTOB, IIE€PECTaHOBKA, (pakTopuan dYuciaa, COYCTaHUE,

WCTIONB30BAaHMEM  KOMOHMHATOPHBIX  (YHKIUA  BIIEKTPOHHBIX | YHUCIO COYETaHHM, *TpeyronbpHuk [lackams.™
TaOIuI. Pemate  mpocreiilime  3ajauyM Ha  IEPEYHMCIEHHUE

YIOPANOYECHHBIX Hap, TPOEK, MEePEUHCICHUE MEPECTaHOBOK U
COYETAaHMI JIEMEHTOB Pa3IMIHBIX MHOXKECTB (TI0 00pasiry).
Pemare mnpocreiilme  3aia4d Ha IPUMEHEHHE YHCIIA
coueTaHuii B anreOpe (COKpamEHHOE YMHOXEHHe, OWHOM
Heiorona) (c HampaBmAIOIed TOMOIIIBIO).
Pemath, npuMeHsiss KOMOWHATOPHKY, 337]a4l HA BBIYHCIICHUE
BEPOSITHOCTEH, B TOM 4YHCIE C MOMOIIBIO 3JIEKTPOHHBIX
Ta0IMIl B XOJle MPAKTUYECKOH padoThl (C BHU3YyaIbHOUH
OTIOPOIA).

I'eomeTpuueckas *TeomeTpuueckas BeposiTHOCTh. CiydaiiHbI BBIOOpP TOYkM 3 | *OcBaMBAThH MOHATHE TEOMETPUUECKOIN BEPOSTHOCTH.

BEPOSITHOCTH (urypsl Ha IIOCKOCTH, U3 OTPE3Ka, U3 JYT'H OKPYKHOCTH.* YyacTBOBaTH B O00CY:KIEHMH pelleHWs] 3agayd Ha

49) HaXO0XJIEHUE BEPOSITHOCTEH B OIBITAX, MPEICTABHMBIX Kak
BBIOOP TOYEK M3 MHOTOYTOJBHHUKA, KPyra, OTpe3Ka WiH AYyTH
OKPY’KHOCTH, YHCIIOBOTO IPOMEKYTKA™

HcnbiTanust Ucnerranne. Yenex u Heynaua. Cepus ucnbelTaHuil 1o nepsoro | OcBauBaTh Ha 0a30BOM YpOBHe MOHSITHSI: WCIBITaHUE,

Bepuyaiau ycniexa. Mcnbiranus bepuynnu. BeposTtHocTH coObITHI B cepud | 3J€MEHTapHOE COOBITHE B HUCHBITAHWMHU (yCIeX M Heynada),

(6v) ncneiTanuii - bepaymnmu.  Ilpaktnueckass pabora «lcnbiTanust | cepusi MCIIBITAHUM, HACTYIJICHHE TIEPBOTO yclexa (Heynaun),
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bepurymnny.

cepus ucnblTaHuii bepHym.

Pemath nmpocreiimme 3aqa4n Ha HAXOKJICHUE BEPOSITHOCTEN
COOBITHI B CEpPUM HUCHBITAHUHA OO IMEPBOrO yclexa, B TOM
4ucie ¢ NpUMeHeHHeM (OopMysbBl CyMMBI TEOMETPHUUECKON
Mporpeccu (C OMOPOH Ha CIPABOYHYIO HH(OPMAIIHIO).
Pemats npocreiimme 3aqa4u Ha HAXOXKJCHUE BEPOSTHOCTEN
3IIEMEHTAPHBIX COOBITHI B CepUM HCTBITaHMK bepHymiu, Ha
HaX0XXJIEHHUE BEPOSTHOCTH OIPENEIEHHOIO YHCIA YCIIEXOB B
CEepHH UCIIBITAHNH bepHyIIH (C BU3yaJIbHON OMIOPON).

H3yyats B Xoae mpakTH4yeckoil padoThl, B TOM YHCIE C
MOMOIIBIO ITM(PPOBBIX PECYPCOB, CBOWCTBa BEPOATHOCTH B
cepuu ucnblTaHui bepHymun

Cayuaiinas
BeJUYNHA
(64)

CnydyaiiHag  BeNMYMHA W PACIpENEIICHHE  BEPOSITHOCTEH.
MareMaTH4yecKoe 0XKMIaHUE U JUCIEPCHs CIy4ailHOW BEIWYHHBI.
[Ipumepsl MaTeMaTHYECKOTO OXHJIAHUS KaK TEOpPEeTHYECKOro
CpeAHEro 3HaYeHUs BETUYNHBI.

[lonstre o 3akoHe OONMBIIMX YHUceNl. V3MepeHue BEepOATHOCTEH C
noMmoleko yactoT. [Ipumenenue 3akoHa OONBIINX YUCEI.

OcBouts Ha ©0a30BOM YpPOBHe TMOHSATHS: CIy4aiHas
BEJIMYMHA, 3HAUCHUE CIIyYallHOM BEIWYMHBI, PacIpeieieHue
BEPOSITHOCTEM.

M3yyatp u o0cysxaaTb IHOpUMEPBl  JUCKPETHBIX U
HENPEPHIBHBIX CIyYailHBIX BENHYWH (POCT, BEC YEIOBEKa,
YHCIICHHOCTh HACCIICHMs, APYIHMe HM3MCHYMBBLIC BEIUYHMHEL,
paccMaTpuBaBIIMECS B KypC€ CTAaTUCTHKH), MOAEIBHBIX
CIy4YalHBIX BEJIIMYUH, CBSI3aHHBIX CO CIy4YalHBIMH OINbITAMU
(Opocanue MOHETBHI, WIPaJbHOW KOCTH, CO CIIlydalHbIM
BBIOOPOM H T. II.).

OcBanBarb Ha 0a30BOM YPOBHE NOHSITUSI: MATEMAaTUYECKOE
0KUJJAaHUE CIIyYallHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAY€HUe, AUCIEpPCUs CIy4YalHOW BEJIMYMHBI KakK aHajor
JIMCTIEPCUU YUCIIOBOTO HA0OPa.

Pemate 3amaum Ha  BBIUKMCIEHHE  MAaTE€MaTU4YECKOI'O
O0XKHUJAHUS W JIUCHEPCUU JUCKPETHOW ClydyallHOM BEJIWYMHBI
[0 33JaHHOMY pAacIpeleleHu0, B TOM YHCIE 3ajady,
CBSI3aHHBIX CO CTPaxOBaHUEM M JIOTEPESMH (C HAIpaBIIAIOLICH
TTOMOTIIBIO).

3HAKOMUTBCS C MATEMATUYECKUM OKHMJIAHUEM U AUCIIepCUe
HEKOTOPBIX PACIpPEENICHUI, B TOM 4YHUCIIE paclpeneiIeHus
CIIy4aliHOM BEJIMYMHBI «YHCIIO YCIIEXOB» B CEPUM MCIBITAHUMN
bepuymnu.
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M3yuaTh 4acTOTy COOBITUS B TOBTOPSIOLIMXCS CIIydailHBIX
OIBITAX KaK CIIy4ailHyIO BEJIHMYUHY.

3HAKOMHMTBCSI C 3aKOHOM Oompmmx uncen (B ¢opme
Beprynnm): npu OONBIIOM YHCIE ONBITOB YacTOTa COOBITHS
0JIM3Ka K €r0 BEPOSTHOCTH.

PemaTs 3agaum Ha U3MEPEHUE BEPOSTHOCTEM C IOMOIIBIO
4acTOT (C HANPABJISIONIEH ITOMOIIBIO).

O0cyxnaTh poib 3aKOHA OOJBIINX YHCET B OOOCHOBaHUU
YaCTOTHOT'O METOJIa U3MEPEHUS BEPOSTHOCTEH.

OOcy:xkaaTh 3aKOH OONBIIMX 4YHCeNn Kak IpOsIBICHUE
CTaTUCTHYECKOH YCTOMYMBOCTH B H3MEHYMBBIX SBJICHUSX,
POJIb 3aKOHA OONBLINX YUCET B IPUPOAE U B )KU3HU YEJIOBEKA.

O06o00meHneE,
KOHTPOJIb
(10 v)

IIpencraBnenue nanupix. OnucaTenbHasi CTATUCTUKA. BepoATHOCTh
CIly4aifHOTO COOBITHS. JneMeHThl KoMmOuHaTtopukH. CiyuaiiHble
BEJIMUMHBI U pacIpeIeIeHusl.

IloBTOPATH H3YUEHHOE U BHICTPAUBATH CUCTEMY 3HAHUM.
Pemarts 3agaum Ha IPEACTABICHUE U ONIMCAHUE JAHHBIX.
Pemiate 33724l Ha HaXOXJICHUE BEPOSITHOCTEH COOBITHH, B
TOM 4YHCIIE B OMNBITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH, BEPOSATHOCTEH OOBEAWHEHHS M MEpPEeceUeHUs
COOBITHI, BBIYUCIISATH BEPOSTHOCTH B OMBITaX C CEPHIMHU
CIy4YalHBIX UCIIBITAHUM
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O IPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA:

Maremaruka. 5-6 knacc. bazoBbiit ypoBenb. Yueouuk. B 2 u. Bunenkun H.A., XKoxos B.U., YecnokoB A.C., Anekcanaposa JL.A.,
Isapuodypn C.H., 2022.

Marematuka. Anredpa: 7-if kiacc: 6a30BbIi ypoBeHb: yueOHuk, 7 kinacce/ MakaporueB FO.H., Munnatok H.I'., Hemkos K.M. u npyrue;
nox pen. TensikoBckoro C.A., AkimonepHoe obmiectBo «M3naarensctBo «IIpocBemenne, 2021 r

Matemaruka. AnreOpa: 8-it kacc: 0a30BbIi ypoBeHb: yueOHUK, 8 kinacc/ MakaperueB FO.H., Munatok H.I'., Hemikos K.W. u apyrue;
oz pen. Temskockoro C.A., AkinoHepHoe odmectBo «M3narenscTBo «IIpocsemenuey, 2021 r.

Matemaruka. AnreOpa: 9-it kiacc: 6a30BbIil ypoBeHb: yueOHuUK, 9 kinace/ MakaperueB FO.H., Munnarok H.I'., Hemkos K.W. u apyrue;
oz pen. Temskockoro C.A., AkinoHepHoe obmectBo «M3natenscTBo «IIpocsemenuey, 2021 r.

I'eomerpust. 7-9 xnacc: yueHHK s o0meoOpa3oBaTenbHbIX opranu3anmii/ aBt.: JI. C. AtanacsH, B. @. byrysos, C. b. Kagomues; —
Mockga: IIpocsemnienue, 2023 r.

METOANMYECKHUE MATEPUAJIBI VIS YYUTEJISA:

MeTtoaudeckoe ocodue A ydyuTesel, BelyluM IpenogaBaHue no yueoHukam «MatemaTuka. 5 kiacey, «MaremaTuka. 6 kiace»
H. 5. Bunenkuna, B. . XXoxosa, A. C. Yecnokosa u 1ip.,[Ipocsemienue, 2023.

3BaBuu JL.U., Kysuenosa JI.B., CyBopoa C.b., "Anre0pa.7 kiacc. [lunaktnyeckue MaTepuaisl', AKIMOHEpHOE OOIIECTBO
«M3natennctBO «IIpocBemnienuer, 2022 r.

XKoxos B.U., Maxkapsrues FO.H., Munmtoxk H.I'., "Anrebpa. 8 kmacc. Junaktuueckue Mmatepuansl', AKIHOHEpHOE OOIIEeCTBO
«M3natenbctBO «IIpocsenienuer, 2024 r.

MakaperueB 10.H., Munmiok H.I'., Kpaitnera JI.b. "Anre6pa. 9 kmacc. Jlumaktudeckue maTepuayibl', AKIIMOHEpHOE OOIIECTBO
«M3narenbcTBO «IIpocBemenney, 2021 r.

Martemaruka. ['eomerpusi: 7—9-e kmaccel: Meroauueckue pekoMmeHganuu. 7-9 kmaccel (k yueOHuKy AtanacsHa JI.C., Byry3oBa
B.®., Kanomuesa C.b. u ap.) — Mocksa: [Ipocsemenue, 2023 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET:

https://lesson.edu.ru/02.1/05
https://lesson.edu.ru/02.1/06
https://m.edso0.ru
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