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[NOACHUTEJIBHA A 3ATIMCKA
O01mas xapakrepucTuKka yueOHOro npeamera «MareMaTuka

VYueoOnslii npeaMer «MaTeMaTruka) BXOIUT B MNPEIMETHYIO 00sacTh «MaremaTuka u
uHpopmatuka». OH COCOOCTBYET Pa3BUTHIO BBIUUCIUTEILHOW KYIbTYpBl U JIOTHYE-
CKOTO MBIIUICHHUS, POPMUPOBAHUIO YMEHUS MOJIb30BaThCAAITOPUTMAMH, @ TAKXKE MPH-
OOpETEeHHIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX B MOBCEIHEBHOM KU3HH 00yUaro-
muxcst ¢ 3[1P. YaeOHsbIil mpeaMeT pa3BUBacT MBIILICHHE, POCTPAHCTBEHHOE BOOOpa-
KeHue, QyHKIHOHAIBHYIO TPaMOTHOCTh,YMEHHUSI BOCOIPUHUMATh U KPUTHUECKH aHaJIH-
3UpoBaTh UH(POPMaLHIO, IPEACTABIECHHYIO B Pa3IMYHbIX (popMax.

OOyueHue MaTeMaTUKe JAET BO3MOXHOCTh pa3BUBaTh y oOyuatoniuxcs ¢ 3[1P
TOUYHYIO, PallUOHAJIbBHYIO U UH(POPMATUBHYIO peyb, YMEHHE OTOMPATh Haubojee moI-
XOJSIIIME S3bIKOBBIE, CHMBOJIMUECKHE, TpaduuecKre CPeACTBA Ul BHIPAKEHUS CYXK-
J€HUH ¥ HATJISAHOTO UX IPEICTABIICHNU.

HeoOxoaumMbpIM KOMIIOHEHTOM OOIIEN KyJIbTYypbl B COBPEMEHHOM TOJIKOBaHUU
ABJISIETCS 001Iee 3HAKOMCTBO ¢ METOAaMH MO3HAHUS AEHCTBUTENBHOCTH, MTPEACTABIIE-
HUE O MPEAMETE U METOIAX MATEMAaTHKHU, UX OTIMYUN OT METOJIOB JPYTUXECTECTBEH-
HBbIX U TYMaHUTapHBIX HAYK, 00 OCOOEHHOCTSX MPUMEHEHUS MAaTEMAaTUKH JJIs pellie-
HUS HAay4HBIX M NPUKIAIHBIX 3a7a4d. TakuM 00pa3oM, MaTeMaTuuecKkoeoOpa3zoBaHue
BHOCHT CBOM BKJIaJ B JOPMUPOBaHUE 00ILIEH KYJIbTYphl YEIOBEKA.

W3ydyeHne MaTeMaTHKH TAK)Ke CIOCOOCTBYET ICTETHUECKOMY BOCHUTAHMIO Ye-
JIOBEKA, IOHUMAHUIO KPaCOThI U U3SIIECTBA MATEMATUUECKUX PACCYXKIAECHUMN, BOCIIPH-
ATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[TporpamMMma otpaxaer conepkanue o0ydeHus rnpeamery «MaTemaTukay ¢ yue-
TOM OCOOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTeH oOydaronuxcs ¢ 3IIP. OBnanenue
y4eOHBIM IpeaMeToM «MarteMaTruka» NpeJCTaBisIeT ONPEAesIEHHYIO CIIOKHOCTD IS
yuamuxcs ¢ 3I1P. ¥V oOyuarommxcs ¢ 311P Hanbosiee BoIpakeHbl OTCTaBaHUS B Pa3BU-
THUU CJIOBECHO-JIOTUYECKUX (POPM MBIIIICHHUS], TOATOMY a0CTPAKTHBIE U OTBICYEHHbBIC
KaTeropuy UM TPYAHOJIOCTYIHBI. B Toe Bpems pH crieuaibHOM 00y4eHUH o0y4a-
FOIMECS MOTYT BBINIOJHATH 3a4aHUSA MO anroputMy. OHM BOCIIPUMMYMBEI K TTOMOIIIH,
MOTYT BBIIIOJIHUTH MIEPEHOC HA aHAJIOTUYHOE 33]aHHE YCBOCHHOI'O CIOC00a peleHusl.
CHm>KeHre pa3BUTHUS MBICIIUTENIBHBIX ONEPALMN U 3aMEJIEHHOE CTAHOBIICHUE JIOTHYE-
CKHX JCHCTBUI MPHUBOJAT K HETOCTATOUHON OCMBICJIEHHOCTH COBEPIIAEMbBIX YUEOHBIX
AercTBuil. Y 00ydaromuXxcsi 3aTpyAHEHbl CUETHBIC BBIUMCICHUS, NMPOU3BOJUMBIEC B
yMe. B NMCBMEHHBIX BBIYMCIEHUSAX OHU MOTYT IPOITYCKaTh OAWH M3 IPOMEKYTOYHBIX
maroB. [Ipu paboTe ¢ YHCIOBBIMU BBIPRXKEHUSMHU, BHIYMCICHUEM UX 3HAUEHUS MOTYT
HE YJep>KUBaTh MPABUIIBHBIN MOPsIOK AevicTBuil. [Ipu ympoienuu, mpeoOpazoBaHuu
BbIpakeHUU ydamuecs ¢ 3IIP He MOryT caMOCTOATENbHO MIPUHSATH PELIEHUE O MOCe-
JOBATEJIbHOCTH BBINIOJHEHUS NeUCTBUN. KOHKPETHOCTD MBIIIEHHS OCJIOKHSET yCBO-
€HHs HaBbIKA PELICHUSAYpPAaBHEHUM, HEPABEHCTB, CUCTEMBbI yYpaBHEHUHN. VIM Manono-
CTYITHO COBEpILIEHHE OOPATUMBIX OIepaluil.

Hu3skuii ypoBeHb pa3BUTHUS JOTMYECKUX ONEpaldidi, HeJOCTaTOuHass 0000IIeH-
HOCTb MBIIJICHUS 3aTPYIHSIOT U3y4YeHHUE TeMbI « DYHKIIUNY: TIPU ONpeesIeHuU QyHK-
[IMOHATILHOW 3aBUCHUMOCTH, MPU OMHUCAHUU TpaUUECKON CUTyaIlH, UCTIONB3Ys Teo-
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METpHUYECKU, anredpandeckui, pyHKIIMOHANbHBIN A3bIkU. Hepenko yyaiuecs He BU-
JISIT Pa3HULBI MEXTy 001aCThbiO onpeeaeHust GyHKIUUA U 00JIaCThIO 3HAYCHUH.

Pemienue 3a1a4 conpsikeHO ¢ TPYAHOCTIMU 0(OPMIIEHUST KPATKOM 3alKUCH,ITPO-
BEJICHUS aHaJ3a yCIOBHs 3a/1a4H, BbIAeNIeHus cyiiectBeHHoro. O0yuatomuecs c3I1P
3aTPYAHSIOTCA CIIEeTaTh YMO3aKIOUEHUE OT OOLIEro K YaCTHOMY, HEPEJIKO BBIOMPAIOT
HEpalMOHANIbHBIE CIOCOOBI PELICHUs], HHOT/Ia OTPAHUYMBAIOTCS MAHUITYJISIUSIMU C
YU CJIAMHU.

[Ipu u3ydyeHun reomerpudeckoro marepuaia odyuatomuecs ¢ 3I1P crankuba-
IOTCSI C TPYAHOCTBIO JI€NIaTh JIOTUYECKHUE BBIBOJbI, CTPOUTH MOCIIEIOBATENBHBIE pac-
cykJeHus. HermpouHble 3HaHUSI OCHOBHBIX TE€OPEM I'€OMETPUUITPUBOIUT K OIIMOKaM B
pElIeHNH TeoMeTprudecKux 3a1a4d. O0yuaromuecss MOTyT OAMEHUTH (popmyity, Hempa-
BUJILHO MMPUMEHUTH TeopeMy. K cephe3HbIM omnOkaM B pelieHuu 3a1a4 IPUBOJIAT He-
JNOCTATOYHO PA3BHUTHIE NPOCTPAHCTBEHHBIEC MPEACTABIEHUA. IM CI0KHO BBINOJIHUTH
YepTekK K YCJIOBHIO, B MMCbMEHHBIX pa00OTaXOHU HE MOTYT NPHUBECTH OOBACHEHHE K
YEPTEKY.

To4YHOCTH 3aIIOMUHAHUS U BOCITPOU3BEACHHS y4€OHOIO MaTepHalia CHUKEHBI 10
MPUYHHE CIA00CTU MHECTHYECKOUN NeATEIbHOCTH, CyKeHHsI 00bema namsati. O0yya-
romuMcest ¢ 3I1P Tpebyercs Oomble BpeMEHH Ha 3aKperieHUe MaTepuana,akTyaan3a-
(M5l 3HAHUH 110 OIIOPE NPU BOCIIPOU3BEACHUH.

Jlj1g mpeo1osieHust TPy IHOCTEN B U3y4eHUH yueOHOro npeameTa «MareMaTukay
HeoOXoauMa ajanTtanus o0beMa M Xapakrepa yuyeOHOro marepuana K MO3HaBaTellb-
HbIM BO3MOXKHOCTSIM ydamuxcs ¢ 3[1P. Caenyer yueOHbIN MaTepuan IpernogHOCUTh
HEOOJIBIIMMU MOPUUSAMHU, YCIOXKHSSI €ro MOCTENEHHO, U3bICKUBATHCIIOCOOBI a/ianTa-
LY TPYIHBIX 3aJaHUM, HEKOTOPBIE TEMBI 1aBaTh KaK 03HAKOMUTEIIbHBIC; HCKITOYATh
OTJEJIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUIMATEPUaAl PEKOMEHYETCS U3Y-
4aTh B IPOLIECCE MPAKTUYECKON NEATEIBHOCTH MO PEMICHUIO 3aaad. OpraHuyeckoe
€IUHCTBO NMPAKTUYECKOW U YMCTBEHHOM JEATEIIBHOCTH YYalMXCs HAa YPOKax MaTeMa-
TUKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIBLHOMY YCBOEHHUIO 0a3UCHBIX MaTeMaThye-
CKUX 3HaHUU U YMEHUU.

eau v 3aga4n u3yyeHus y4eOHOro npeamera «MareMaTuka

[TpuopuTeTHBEIME Yyerimu 00ydeHUS MaTeMaTHKe B 5—9 Kitaccax sIBISIOTCS:

* ¢opMHUpOBaHNE MEHTPATHHBIX MATEMATHYECKUX TMOHSATUN (YUCIIO, BEIMYWHA,
reoMerpudeckas Gurypa, nepeMeHHasi, BeposTHOCTh, (DyHKIIHS), 0OecreunBaro-
IIMX MPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MATEMAaTHYECKOTO OOpa30BaHUS
oOyuaroruxcst ¢ 3I1P;

» noaBsenenue odydaromuxcs ¢ 3[1P Ha mocTyrnmHOM 1711 HUX ypPOBHE K OCO3ZHAHHIO
B3aMMOCBSI3M MAaTEMATHKH M OKPY’KAOIIETO MUPa, IOHUMAaHHE MaTEMaTHKH KakK
JaCTH OOIICH KyJbTYphl YEJIIOBEUECTBA;

" pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYYaroIIMXcs C
3I1P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KPUTUYHOCTH
MBIIIJICHUS, THTEPECca K N3yYCHUIO MAaTEMATHKH;



" (popmupoBaHue QyHKINOHAIBHON MaTEMaTUYECKON I'PaMOTHOCTH: YMEHMS pac-
N03HAaBaTh MPOSBIICHUS MATEMAaTUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHO-
CTEll B pEAJbHBIX JKU3HEHHBIX CUTYalUSX M MPU HU3YYEHUU APYTHX y4EOHBIX
IPEIMETOB, MPOSABIICHUSI 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOPMYyIUPOBAThH
UX HAa S3BIKE MATEMATHUKU U CO3aBATh MATEMAaTUYECKUE MOJEIH, IPUMEHSATH
OCBOCHHBIN MAaTEeMaTUYECKHUM alIapar sl PEIIEHUs IPAKTUKO-OPUEHTUPOBAH-
HBIX 3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJyYECHHBIEC PE3YJIbTATHI.
JlocTrkeHne ITUX Lesel 00ecneunBaeTCs PEIIEHUEM CIEAYIOIUX 3a0ay.

" (popmupoBaths y oOyuaromuxcs ¢ 3[IP HaBblkM y4eOHO-IIO3HABATEIBHOU J1€s-
TENbHOCTH: IJIAHUPOBAaHUE PA0OTHI, MOUCK PAllMOHAIbHBIX IyTEH €EBBINTOJIHE-
HUS, OCYLIECTBJICHUS CAMOKOHTPOJIS;

" crocoOCTBOBaTh MHTEUIEKTYaJIbHOMY Pa3BUTHIO, (POPMUPOBATh KauecTBa,HE-
00XOJMMBbIE€ YEJIOBEKY JUIsl MOJHOLIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMaTUYECKOU ACATEIBHOCTU: SICHOCTU U TOYHOCTHU MBICIIH,
MHTYUIIMH, TPOCTPAHCTBEHHBIX MPEACTABICHUI, CHOCOOHOCTH K MTPEOIOJICHHUIO
TPYIHOCTEW;

" (opMHpOBATH KIIIOUEBbIE KOMIIETEHIIUH YYAIIUXCS B paMKax MpeIMETHOM 00-
nactu «MaremaTtnka 1 ”HPOPMATHUKA;

" pa3BUBATh MOHATUHHOE MBbILUIEHUS oO0y4aromumxcs ¢ 3I1P;

" OCYIIECTBIJISITH KOPPEKIMIO TTO3HABATEIBHBIX IIpoiieccoB oOyuaroniuxcs ¢ 311P,
HEOOXOJMMBIX ISl OCBOEHUSI MPOrpaMMHOr0 MaTepuasia 1o ydyeOHOMY Mpej-
METYy;
" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCAIIMU 00pa30BaTeIbHbBIX AEPUIIUTOB B
OCBOCHHMH MPEIIIECTBYIOMIET0 MPOrpaMMHOTO MaTepuaia y oOydarouuxcs C
3I1P 1 HETOCTAaTKOB B MX MAaTEMATHYECKOM Pa3BUTHUU;
" copmMHUpOBaTH YCTOWYUBBIA HHTEPEC YUALIUXCS K IPEAMETY;
" BBISABJISATH U Pa3BUBATh MaTEMATHUYECKHE U TBOPUECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHMM COJIEpPKaHMUs Kypca MareMaThku B 5-9 kiaccax: «Hucna u
BBIYHCIICHUSD, «Anredpay («AnredOpandeckre BhIpaXEHUN», «Y paBHEHHS] HHEPABEH-
cTBay), «Dyukmumny, «I'eomerpusi» («I'eomeTpuueckue Gurypsl u ux cBocTBay, «M3-
MEpPEHUE TEOMETPUUECKUX BEJIMUHNHY), «BepoaTHOCTh U cTaTUCTUKa».[aHHbIE TUHUN
pa3BUBAIOTCS NMapaJljIeNIbHO, KaKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OTHAKO
HE HE3aBHUCHUMO OJIHA OT JPYroH, a B TECHOM KOHTaKT€ M B3auMojeurcTBuu. Kpome
ATOr0, UX OOBEAUHSET JOTUYECKAs] COCTABISIIONIAS, TPAAULIMOHHO MTPUCYIIAsi MaTeMa-
TUKE W MPOHU3BIBAIOIIAS BCE MATEMaTUYECKHUE KYpChbl U COJEpKaTelbHbIC JIMHUU.
CdopmynupoBanHoe B DeiepaabHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
OCHOBHOT'0 001IIEr0 00pa3oBaHus TPEOOBAHKE «YMETh ONEPUPOBATH MOHATHIMU: OTIpe-
NEJIEHNE, aKCUOMa, TEOPEMa, 10Ka3aTeNIbCTBO; YMEHUEPACTIO3HABATh NCTUHHBIE U JIOK-
HbIE BBICKA3bIBaHUS, MPUBOJIUTHh IPUMEPHI U1 KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS
Y OTPULIAHUS BBICKA3bIBAHUI» OTHOCHUTCSA KOBCEM Kypcam, a (hOpMHpOBaHHE JIOTHYe-
CKUX YMEHU pacnpeesieTcs o BCeM ro1aMo0yyeHus Ha ypOBHE OCHOBHOT'O OOIIIETO
o0Opa3oBaHUs.

Copnepxanue 0o0pa3oBaHUs, COOTBETCTBYIOIIEE MTPEIMETHBIM PE3YyIbTaTaMOCBO-
enust [IpumepHoit paboueil mporpaMmsbl, pachpeAesN€éHHBIM MO TrojaM OO0y4YeHHs,
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CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIINATIBHBIM BO-
npocam oOydvaromyecs: 00paIagIuch HEOAHOKPATHO, YTOOBI OBJIaJICHUE MaTeMaTHye-
CKUMHU TOHATHSAMH M HAaBBIKAMHM OCYLIECTBIBUIOCH ITOCJIENOBATENBHO M IOCTYIIA-
TEJBHO, C COOJIIOJIEHNEM IPHUHIIMIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIFOYAJINCH
B OOIIYIO0 CUCTEMY MaTeMaTH4YEeCKUX MpecTaBieHuit ooyyatomuxcs ¢ 3I1P, pacmmpsis
u yrnyOnsisi e€, oOpa3ys MpoyHble MHOXKECTBEHHBIE CBs3H. OOIue IeNu U3y4eHus
yaeOHOTO mpeamera «MaTtemaTuka» MpeacTaBieHsl B [IpumepHoit paboueil mpo-
rpaMMe OCHOBHOTO 001Iero o0pa3oBaHus.

OcobOennocTu OTﬁOpa H ajanrannumn y‘lEﬁHOFO MaTepuaJia 1mo MaTeMaTUuKeE

OO6yuenue yueOHOMY MpeaMery «MaTeMaTuka» CTPOUTCS Ha CO3JaHUU OITH-
MaJIbHBIX YCJIOBHM JJI1 YCBOCHMS TPOrpaMMHOT0 Matepuana odydarommumucs ¢ 311P.
Bonbioe BHUMaHue yaensercst 0Toopy yueOHOro MaTepuaia B COOTBETCTBUU C MPUH-
IIUTIOM JIOCTYITHOCTH IPU COXPaHEHUU 001Iero 6a30BOro ypoBHS, KOTOPHIH JOJIKEH IO
CoJIepKaHUI0 U 00BeMY OBITh aalITUPOBAaHHBIM J1Jis1 oOyuatomuxcs ¢ 3[IPB cooTBert-
CTBUU C UX 0COOBIMU 00pa3oBaTelIbHBIMU MOTpeOHOCTIMU. CrieayeT 00JIer1yuTh OBJia-
nenue marepuaiom odydarorumucs ¢ 311P mocpencTBoM ero J1eTaabHOTO 00bSICHEHUS
C CUCTEMATHYECKUM IMOBTOPOM, MHOTOKPATHON TPEHUPOBKH B NMPUMEHCHUU 3HAHUM,
WCTIOJNB3YS MPUEMBbI aKTyadu3aluu (BU3yalibHasi O1opa, mamsTka).

[IpumepHas nporpaMma NpeayCMaTpUBACT BHECEHHE HEKOTOPBIX M3MEHEHM:
yMEHbIIIEHUE 00beMa TEOPETUUECKUX CBEJCHUMN, BBIHECEHUE OTIEIbHBIX TEM HIIHIIE-
JIBIX Pa3/iesIOB B MaTEpUAIIbI 111 0030PHOTO, 03HAKOMHUTEIHLHOTO U3YUYEHHUS.

N3meHeHus nporpaMmmsl B 5-9 Kjaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMUTENBHOM IIJIAaHE PEKOMEHAYETCA M3Yy4daTh CIEIYIOIIUE TEMBI:
«Pumckass nymepanus», «PaBubie durypey», «llumuaap, konyc, map», «Kyow,
«IpssmoyronpHbIl napaienenuneny, «llepemenienne no KOOpAUHATHON MPSAMOW»,
«Mopaynb yucna», «HucioBble MpoMexyTkn»; «MacmTab» (u3ydaercs B Kypce
«T"eorpadus»); «M3o00paxenue reomeTpruueckux (GUryp Ha HEIMHOBAaHHOW Oymare ¢
UCIIOJIb30BaHUEM LIMPKYJIS, IMHEWKHU, YTOJIbHHUKA, TPAHCIIOPTUPA», « JINHA OKPYIKHO-
ct», «IInomaae kpyray, «Ilapaienbasie npsimbiey, «[lepneHIUKYISIPHBIC IPSIMBIEY,
«OceBasi ¥ UEHTpaJbHAasi CUMMETPUN» (M3ydaeTcsi B Kypce Te€OMETpHH);
«beckoHeUHbIE MEpUOIUYECKUEe AeCATUYHBIE ApoOu. JlecsTHuuHOoe NTPUOIMKEHUE
OOBIKHOBEHHOM ApoOM» (M3ydaeTcsi B Kypce aireOphl).

Cnenyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha CIEAYIOIINE TeMbl: «Pemenue jo-
TUYECKn 3amau», «nuHa orpeska», «lllkaney, «PacnpenenurenbHbiil 3aKOH YMHO-
KEHUS», «3aMKuCh MPOU3BENICHUS ¢ OYKBEHHBIMH MHOXHUTEISIMIY, «IlocTpoeHHEKOH-
durypanuii u3 yacTeil mMpsMoii, OKPY>KHOCTH Ha HEIMHOBAHHOM U KJIeT4aToOiOymMarey,
«Jlenurenu u kparseie. [Ipusznaku nenumoctny, «Hanbomnpimii oOmuiaeIuTeNb U
HavMEHbIee oOmiee KpaTHoe. [[eTuMOCTh CyMMBI U TIPOU3BEACHUSY.
«IIpuBenenue npodu K HOBOMY 3HaMeHaTelN0», « Haxox1eHrne 4acTu 1esnoro 1 Leaoro
no ero 4actuw». «OKpyrieHue AECSITHUUHBIX JpoOei». «Peiienue 3amau nepedopom
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BCEX BO3MOXHBIX BApUaHTOBY». «CocTaBlieHHe OYKBEHHBIX BBIPAKEHUHN IO YCIOBHUIO
3aauny. BeicBOOOAMBIIIMECS Yachl MOKHO UCIIOJIb30BaTh Ha MOBTOPEHUE (B Havalle U
KOHIIE Y4eOHOTO T0/1a), Ha M3y4YeHHE HanboJee TPYIHBIX U 3HAYMMBIX TeM: B V Kitacce
— Ha peIlICHUE YPaBHEHU, MpUBEAEHUE APOOH K HOBOMY 3HAMEHATENI0, YMHOKEHUE U
JIeJICHUE JIECITUYHBIX Ipo0eit, namepenue yrios; B VI kinacce — AeHCTBUS € MOT0XKHU-
TEJIbHBIMUA M OTPULIATEIbHBIMHA YMCIIAMH, PELICHUE YPABHEHUM, CII0KEHNUE U BBIYUTA-
HUE YHUCell, COACPKAIIUX LETYI0 U JPOOHYIO 4acTh, HA YMHOXKEHHE U JCJICHUEOObIK-
HOBEHHBIX JPOOEH.

Anzeopa

B 03HaKOMHUTENBHOM ILIAaHE PEKOMEHAYETCS HW3y4daThb CIEAYIOIIME TEMBI:
«ppaumnonansHeie yncia. [JeldicTBUTENbHBIE YnCcaay, « CpaBHEHHE IEMCTBUTEIBHBIX
yucen, apudMeTruueckue ACUCTBUSL C JIEUCTBUTENIbHBIMU yuciamuy, «Haxoxnenue
npUOIMKEHHBIX 3HAUCHUN KBAJPATHOTO KOpH», « Teopema Bueray, «Pemenus ypas-
HEHUU TPEThEU U YETBEPTOU CTEIIEHEN PA3JIOKEHUEM HA MHOXKUTEINY, «DyHKIHUS Yy
=vx u ee rpaduk», «IlorpenrHocTs U TOUHOCTh TPUOIKEHU», «YETHBIE U HeYeTHBIE
Gynxuun», «Oynkuus y=x"», «Dynknus y= ax?, ee rpaduk u cpoiicta. I'paduku
ynkumit y= ax? + N u y=a(x-m)?, «YpaBHEHHUE C IBYMs IEPEMEHHBIMH U €rorpaduK»,
«I"papmueckuii croco® pemeHus CUCTEMbl ypaBHeHUi», «300pakeHne 4ieHOB
apu(pMETHYECKON U TEOMETPUIECKOMN MPOTpeccruil TOUKaMH Ha KOOPIUHATHOUTIIIOCKO-
cTu. JINHEHHBIN U SKCIIOHEHIUATBHBIN pOCT. CII0AKHBIE IPOLIEHTHD.

Crnenyer yMEHBIIUTH KOJHWYECTBO YaCOB HAa U3ydyeHHE TeM: «Dopmylib»,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE YpaBHEHHE C JBYMSI HEU3BECTHBIMU,
«I"paduk TMHEHHOrO ypaBHEHUS C ABYMS NEpeMEHHBIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPABHEHUM U CHCTEM JIMHEHMHBIX YpaBHEHUIN», « CBOMCTBA KBAJAPATUYHON
byHKIIANY.

BricBoOOIMBIIIMECS Yachl PEKOMEHIYETCSl MCIIOIBh30BaTh: VIS JIYUIIIeH Mmpopa-
00TkM HauOoyiee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHuit», «Pemienue cucrem
ypaBHeHUI», «COBMECTHBIE JEHCTBUSA C Apo0siMuy, «lIpuMeHeHne cBoicTB apudme-
TUYECKOTO KBAJPATHOTO KOPHS»; HA MOBTOPEHHE, PEIICHHE 3a7ad,IpeoOdpa3zoBaHue
BBIPAKEHUH, a TAK)KE HA 3aKPEIUICHHE N3YYEHHOTO MaTeprala.

T'eomempusn

CrnenyeT OCHOBHOE BHUMAHHE YNIEJIUTh MPAKTUUECKON HAIPaBICHHOCTH Kypca,
UCKJIIOUMB U YIPOCTUB HAMOOJEE CIIONKHBIA T BOCHPUSITHS TEOPETUUSCKUN MaTe-
puan. Ha ypokax reoMeTpuud HEOOXOIUMO MaKCHUMaJIbHO MCIOJIb30BATh HAIJISAHBIC
cpeAcTBa 00ydeHUsl, O0JIbIIIE MPOBOIUTH MPAKTUYECKUX padOT ¢ ydalIUMUCS, peniaTh
3agaun. CTpOUTH pelieHne 3a1a4 Mpu MOCTOSHHOM OOpalleHud K HarJISITHOCTH — PU-
CyHKaM U 4epTekKaM.

O3HaKOMHTENBHO NaTh TeMbI: «TeopeMbl W JOKa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbCTBO OT NPOTUBHOTO», « CyIIECTBOBAHUE U €IMHCTBEHHOCTD IEPIICH/IN-
KyJsipa K npsMon», «MeToll TEOMETPUUECKUX MeCT», «MeTol yABOEHUS MEAUAHBD,
«Teopema Qasieca U TeopeMa 0 NPONMOPUUOHATBHBIX OTpe3Kax», «LleHTp macc Tpe-
yTOJbHUKA», «I3MEeHEeHHEe TPUTOHOMETPUYECKUX (DYHKIIUN MPU BO3pacTaHUU YTiay,
«D@opMmyJibl 7151 PAINYyCOB BIMCAHHBIX U OMIMCAHHBIX OKPY>KHOCTEN MPABUIILHBIX MHO-



TFOYTOJLHUKOBY, « Y paBHEHUE TIPAMOi», «/[BuxeHune», « CBOMCTBA ABMKEHUD», «Teo-
peMa 0 MPOU3BENECHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB CEKYIIUX,
TeOpeEMa O KBaApaTe KacaTeIbHOW.

CrnenyeT yMEHBIIUTH KOJIMYECTBO YaCOB Ha U3yueHue TeM: «CUMMeTpudHbIe Pu-
rypbel. OCHOBHBIE CBOMCTBa OCEBOIl CUMMETPHUMN», «LIeHTpalibHast CUMMETPHSI»,
«ITapannenbHblit mepeHocy, «[loBopot», «IIpeobpazoanue nmonodus. [Tomodbue coot-
BETCTBEHHBIX 3JEMEHTOB», « OCHOBHBIE 33/1a4l HA TOCTPOEHHUE C MOMOIIBIO LIUPKYJIS
U JTUHEUKN», «JlekapTOBBI KOOPAMHATHI HAa INIOCKOCTH», «PelIeHneTpeyronbHuKOBY,
«Ilogobue puryp». BeicBoOoaMBIIECS Yachl UCIIOIB30BaTh Ha pELIEHHE 3a/1a4 U 110~
BTOPCHHUE.

Bepoamnocmb u cmamucmuka

B cBsi3u ¢ TeM, 4TO TaHHBIN KypC BBI3bIBACT HAMOOJBIINE CIOKHOCTH AJIsl 00Y-
yarommxcs ¢ 311P, cBA3aHHBIE CO CHUKEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-JIOTHYE-
CKOT'O MBIIIJIEHUS, €TO0 U3YYEHHUE JOJKHO CTPOUTHCS Ha 0a30BOM YPOBHE U IOCTYITHOM
JUIsl Y4eHUKOB Marepruasie. OCHOBHOE BHUMAHME CIENYET yIEINUTh pa3/iesiaM, CBI3aH-
HBIMU C IIOBTOPEHUEM IPOMIECHHOI0 MaTepuaia, yBEIMYUTEKOINYECTBO YIIPAKHEHUN
¥ 33/1aHUH, CBSI3aHHBIX C IPAKTUYECKOU JAeATEIbHOCThIO 00ydaromuxcs. Heooxonnmo
IIEPECMOTPETD COEPKAHUE TEOPETUYECKOI0 MATEPUAIA U XAPAKTEP €TI0 U3JI0KECHUA:
TEOPETUYECKUM MAaTEpHUAII IIPEIIOJHOCUTH B IIPOLIECCE PELLICHU 3a1a4 U BBIIIOJIHEHHUS
3aJlaHul HarJIsAHO-TIPAaKTUYECKOTO XapaKTepa; He TpeOOoBaTh BBIBOJA M 3alIOMUHAHUS
CJIOKHBIX (POPMYJI, pELICHHSI HECTaHIapTHBIX, TPYAOEMKHUX 3a1aHuil. Py tem crienyer
U3y4yaTb B O3HAKOMUTEIBHOM IUIaHe. [IpuMepHas nporpamma npeaocTaBisieT aBTopy
paboueii mporpamMmsbl CBOOOAY B paclpeiesieHu MaTepuaa 1o YeTBepTAM (TpUMECT-
pam). PacnipesiesieHne BpeMeHU Ha U3yUYE€HHE TEM B T€UEHUE y4eOHOTO rojia CaMoCTo-
ATEJIbHO OIpeAeseTcsio0pa30BaTeNbHON OpraHu3auuell U 3aBUCUT OT 0COOEHHOCTEN
rpynnsl ooyyaromuxcsic 3I1P u ux ocoObx 00pa3oBaTENbHBIX TOTPEOHOCTEN.

IIpuMmepHbIe BUIBI AesiTeJIbHOCTH 00y4aromuxcs ¢ 31IP, 00ycinoBieHHbIe

0co0BLIMHU 00pa30BaTEeJILHBIMU MOTPEOHOCTAME U 00ecTeunBaloIne
OCMBICJIEHHOE 0CBOEHHE CO/IEPKAHNM 00PA30BAHUSA 1O MpeaMeTy
«MaremaTuka»

Conepxanue BUAOB AesiTeabHOCTH o0yuaronuxcs ¢ 3[1P onpenensercst nxoco-
ObIMU 00pa3oBaTebHBIMU MOTPeOHOCTAMU. [ToMuMO mMpoko ucnonb3zyemsix B OOIT
OOO o0mux st BceX 00ydaronuxcsi BUAOB ACATEILHOCTH CIAEAYEeT YCHINTh BUJIbI
NEATEeIIBHOCTH CeI(PUIHBIC I JAHHOW KaTerOpuH JeTel, 00eCIIeunBaIoOIIe 0CMBbIC-
JIEHHOE OCBOCHHE COJIepKaHMsI 0Opa30BaHUs MO MPEAMETY: YCHIICHHE MPEIMETHO-
MPAKTUYECKON JEATEILHOCTH C aKTHBHU3AIMEN CEHCOPHBIX CUCTEM; YepeIOBaHUE BU-
JIOB JI€SITEIbHOCTH, 3aJCHCTBYIOIINX Pa3IMYHbIE CECHCOPHBIE CUCTEMBI; OCBOCHUE Ma-
Tepuaja ¢ ONOpOM Ha aJrOPUTM; IIOIIArOBOCTH» B U3YYEHUU MaTepuala; UCIOJIb30-
BaHUE JOMOTHUTEIBHONW BU3YaJIbHON OMOPHI (CXeMbl, IIa0JIOHBI,0NOPHBIE TAOJHIIHI);
peyeBoi OTYET O MPOLIECCE U Pe3yJIbTaTe AEATeIbHOCTH;, BHIMOJHEHHUE CTCIIUATbHbIX
3a/1aHUM, O0ECTICUUBAIOIINX KOPPEKIMIO PErYJslNN Y4eOHO-TI03HABATEIBLHOM Jes-
TETBLHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yJibTara.
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[lpumepHass TemaTHyeckass ¥ TEPMHUHOJOIMYECKasl JIEKCHKA COOTBETCTBYET
OOII 0OOO0.

Jliia obyuaromuxcs ¢ 3[1P cyiecTBeHHBIM ABIISAIOTCS IPUEMBI PAOOTHI C JIEKCH-
YeCKUM MaTepHasioM 1o npeamety. [IpoBoauTcs cnennanbHas paboTa o BBEJICHHIO B
aKTUBHBIM CJIOBaph OOYYArOIIMXCS COOTBETCTBYIOUICH TepMmuHONOTHH. M3ydaemble
TEPMHHBI BBOJSTCS Ha MOJIMCEHCOPHOI OCHOBE, 00s3aTeIbHa BU3YAIbHASATIONIEPKKA,
QJIITOPUTMBI paOOTHI C OTPEICIICHNEM, OTIOPHBIE CXEMBI JJIs aKTyalu3alluu TePMHUHOIIO-
THH.

MecTto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBercTBUN ¢ DenepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHbIM CTaH-
JapTOM OCHOBHOTO 00111ero 00pa3oBaHus yueOHbIN npeaMeT «MareMaTuka» BXOJIUT B
npeaMeTHYI0 o0aacTh «MareMatuka U HHQOpMAaTHUKa» U SBISETCS 00513aTENbHBIM JUIs
u3yudenus. B 5-9 kiaccax yueOHbIN npeaMeT «MaTeMaTHKay TPaJuUOHHO U3y4YaeTCsl
B paMKax CJeIyIOIIMX YYeOHbIX KypCcOB: B 5-6 kilaccax — Kypca «MaTtemaTuka», B 7-9
KJIaccax — KypcoB «Aureopay (BKJIIOYasi 3JIEMEHTHICTATUCTUKYA U TEOPUU BEPOSITHO-
creil) u «['eomerpus». HacTtosmeir mporpaMMoii BBOJUTCS CaMOCTOSITENIbHBIN yueO-
HBIN KypC «BepOsATHOCTh U CTATUCTUKA.

Hacrosimieit mporpaMMoii ipetycMaTpUBaEeTCs BbIACIICHUE B y4€OHOM IUIaHE Ha
U3y4YEHNE MaTEeMAaTUKH B 5—6 KJjlaccax © yueOHBIX YaCOB B HEZEIIIO B TEUEHUE KAXK]IOTO
roja oOyueHusi, B 7-9 kiaccax 6 yueOHbIX YaCOB B HEZEIIO B TEUEHUE Ka)KJ0T0 rojia
oOyuenwusi, Bcero 952 yueOHbIX yaca.

Copnepxxanue yueOHoro npenMera «Matematukay, npencraBieHHoe BlIpumep-
HOI1 paboueit mporpamme, coorBeTcTByeT GI'OC OOO, IIpumepHOoil OCHOBHOM 00pa-
30BaTeJIbHOM MpOrpaMMe OCHOBHOTO 0011ero odpasoBanus, I[IpumepHoil amantupo-
BaHHOW OCHOBHOM 0Opa3oBaTeIbHON MpOrpamMMe OCHOBHOTO OOIIero oOpa3oBaHUs
0o0y4Jaronuxcsi ¢ 3aepKKOM MCUXUUYECKOT0 pa3BUTHA.

TemaTnyeckoe IIaHUPOBaHKE YUEOHBIX KypCOB U peKOMEHAyeMoepacpeesne-
HUE Y4eOHOTO BpEMEHHM ISl U3YUEHUS OTEIbHBIX TEM, IPEAJIOKEHHBIE B HACTOALIEH
OporpaMme, HaJl0 paccMaTpuBaTh Kak NMPUMEPHbIE OPUEHTHPHI B IOMOILb COCTAaBU-
TEJII0 aBTOPCKOM paboueil MporpaMMBbI U MPEXKJIE BCETO yUUTET0. ABTOp pabouel mpo-
rpaMMbl BIPaBe YBEIMUUTH MPEIOAKEHHOE YUCIO YUEOHBIX YaCOB Ha TEMBI, TPEOYyIO-
niye 0oJiee MIUTENIbHOro u3ydeHus oOydaromumucs ¢ 311P, uiam yMeHbIIUTh KOTHYe-
CTBO YacOB Ha TEMbI, U3y4yaeMble HA 03HAKOMHTEJILHOM ypoBHE. J[OMmycTUMO Takxke
JIOKaJIbHOE NIepepacipe/iesieHue U epecTaHOBKA 3JIEMEHTOB COJAEPKaHUs BHYTPH JaH-
Horo kiacca. KomuuecTBo npoBepOYHBIX padOT (TEMAaTUYECKUA K UTOTOBBIN KOHTPOJIb
KauecTBa YCBOCHUS yueOHOT0 MaTepHalia) U UXTHUI (CaMOCTOATEIbHbIE U KOHTPOJIbHBIE
paboThI, TECTHI) OCTAIOTCS HA YCMOTPEHUE YUHUTeNd. TakKe YyUUTeNlb BIPaBEe YBEJH-
YUTh WJIK YMEHBIITUTh YHCIIO0 yUeOHBIX YaCOB,0TBEIEHHBIX B [IprMepHoii paboueii nmpo-
rpamMme Ha 000011IeHrne, TOBTOPEHNE, CUCTEMaTU3aIINI0 3HAaHUH oOydaromuxcs. Exun-
CTBEHHBIM, HO IPUHIUITHAIBHOBAKHBIM KPUTEPHUEM, SIBIISIETCS JOCTUKEHUE PE3YJIbTa-
TOB 00Y4YeHHUsI, YKa3aHHBIX B HACTOSIILIEH IpOrpaMMe.
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[MTPUMEPHAS PABOYAS [TIPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Heau n3yyenusi yaedOHOro Kypca

[IpropuTEeTHBIMU HEIIMHU 00yUEHUs MaTEeMAaTHKE B 5—6 Kiaccax sBIISIOTCS:

" OpoAoiiKeHUE (HOPMHUPOBAHUSI OCHOBHBIX MAaTEMaTHYECKUX MOHITHH (Yucio,
BeJMYMHA, reoMeTpuueckas (urypa), o0ecrneynuBaoIuX MPEeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHMs 00yUYaIOIIUXCS;

" pa3BUTUE WHTEUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydaromuxcs c
3I1P, nmo3HaBaTeIbHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, MHTEpeca K
U3YYCHUIO MaTEMAaTUKH;

* noxaBeaeHue oOyyarommxcs ¢ 3[1P Ha TOCTyTHOM /1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKH M OKPYKAIOIIEr0 MUPA;

* (dopmupoBaHre PYHKITMOHATPHOW MAaTEMAaTHIECKON IPAaMOTHOCTH: YMEHUS pac-
M03HABATh MAaTEMATHICCKHE OOBEKTHI B pEATbHBIX KU3HCHHBIX CUTYAITUSIX, TIPH-
MEHATb OCBOEHHBIE YMEHHUS JJIsl PEUICHUsI TPAKTUKO-OPUEHTUPOBAHHBIX3aa4,
MHTEPHPETUPOBATH MOJIYUCHHBIC PE3YJIbTAThl U OIICHUBATh UX HA COOTBETCTBHE
MPAKTUYECKON CUTYAIIUH.

OcHOBHBIE JIMHUU COJIEPXKAHUSI Kypca MaTeMaTUKU B 5—6 kitaccax — apudmeru-
Yyeckasg U TeoMeTpuYecKas, KOTOPhIE pa3BUBAIOTCS MapalijIesIbHO, KaXaasi B COOTBET-
CTBUHU C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJIHA OT JPYTOii, a B TECHOM
KOHTAKT€ U B3aUMOJICUCTBUH. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C JIEeMEHTaMU
anreOpsl U ONMKMCATEIILHON CTAaTUCTHKH.

Wzydenne apudmerndeckoro mMarepuana HaYMHAECTCS CO CHUCTEMATHU3alMUd |
pPa3BUTHS 3HAHWUW O HATYpaJIbHBIX YHCIIAX, MOJYYEHHBIX B HavdaJlbHOU mikoje. [Ipu
9TOM COBEPIICHCTBOBAHWE BBIYMCIUTEILHON TEXHUKH M (POPMUPOBAHUE HOBBIX TEO-
PETUYECKUX 3HAHUM COUETAETCS C PA3BUTHUEM BBIYUCIUTEIBHON KYJIbTYphI, B 4ACTHO-
CTH C O0yYe€HHUEM MPOCTEUIIUM MPUEMaM MPUKUIIKH U OIEHKH Pe3yIbTaTOB BBIYKCIIC-
Hull. M3ydeHue HaTypalbHbIX YUCEI ITPOJI0JDKAETCA B 6 Kilacce 3HAKOMCTBOMC Havallb-
HBIMH TIOHATUSMH TE€OPUH JICTUMOCTH.

Jpyroii KpymHbIi OJOK B coliepKaHUU apu(PMETHIECKON JTUHUU — ITO JPOOH.
Hauano u3ydenusi 0OOBIKHOBEHHBIX U JIECITHUHBIX APOOEi OTHECEHO K 5 Kiaccy. ITo
TIEPBBIMA TAIl B OCBOCHUH JPOOECH, KOT/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIC-
SIMM, TIOHATUSAMH TeMBbI. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX JAPOOCH B MTOJTHOM
00BEME TIPEIIECTBYET U3YUCHHIO JCCATHYHBIX IPOOEH, 4TO 1eIeco00pa3Ho ¢ TOUKH
3pEHUS JIOTMKW HM3JI0KEHUS YMCIOBOM JIMHWM, KOTJA TMpaBHJIa JEHCTBHHA C JACCATHY-
HBIMH JPOOSMH MOXKHO OOOCHOBATh Y€ WM3BECTHBIMHU aJTOPUTMaMHU BBITOTHCHUS
JEUCTBUN ¢ OOBIKHOBEHHBIMHU APOOSMHU. 3HAKOMCTBO C JECATUIHBIMH JAPOOSMU pac-
IIUPUT BO3MOKHOCTH IS TIOHUMAHHS OOYYAIOIIMMUCS TPHUKIATHOTO TPHUMEHCHUS
HOBOM 3aIUCH MPU U3YYCHHUH JPYTUX MPEIMETOB M MPHU MPAKTHUYECKOM HCIIOIh30Ba-
Huu. K 6 xmaccy oTHECEH BTOPO ATanm B U3y4eHUU APOOEH, Tie TPOUCXOIUT COBEP-
IIICHCTBOBAHNE HABBIKOB CPaBHEHUS U TTpeoOpa30BaHus Ipo0eii, 0CBOCHUE HOBBIX BbI-
YUCJIUTEIbHBIX AITOPUTMOB, OTTAYMBAHNE TEXHUKH BHIYMCIICHUN,
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B TOM 4YMCJI€ 3HAUEHUN BBIPAKEHUI, CONEPKAIUX U OOBIKHOBEHHBIE, U JAECSITUYHBIE
IpoOH, YCTAaHOBJICHUE CBA3EH MEXy HUMH, PACCMOTPEHUE MPUEMOB PELLIEHUS 3a/1a4
Ha 1poOu. B Hauase 6 kiacca mMpOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOIICHTA.

Oco0eHHOCThIO U3YUEHHUS MOJOXKUTEIBHBIX U OTPUIATEIBHBIX YUCEIN SBISIETCA
TO, UYTO OHU TAK)KE€ MOT'YT pacCMAaTPUBATHCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hauane
n3y4eHUs: TeMbl «l10JI0KUTENbHBIE U OTPULIATENIBHBIC YNCIIA» BBIICIAETCS MOATEMA
«Ilenbie yncia», B paMKax KOTOPOM 3HAKOMCTBO C OTPULIATEIbHBIMU YUCIIAMU U JI€H-
CTBUSIMM C MOJIO)KUTEIBHBIMU U OTPHUIATEIBHBIMU YUCIAMHU IIPOUCXOINUT HA OCHOBE
COZIEPKATEIBHOIO ITOAXO0AA. DTO MO3BOJISIET HA TIOCTYITHOM YPOBHE IT03HAKOMUTH y4a-
IIUXCS MPAKTUYECKH CO BCEMU OCHOBHBIMHU ITOHATUSMH TEMBI, B TOMUYUCIIE U C IIPaBU-
JaMH 3HAKOB TP BBIMOJHEHUH apu(MeTHYecKuX nercTBuil. M3ydyeHue paiuoHaib-
HBIX YHCEI Ha 3TOM HE 3aKOHYMTCSA, a OYJEeT MPOJI0JKEHO B Kypce anreOpsl 7 Kiacca,
YTO CTAHET CJIEAYIOIIUM IIPOXO0I0M BCEX MPUHIMITNATIBHBIX BOIIPOCOB, TEM CaMBIM pa3-
JIeJIeHHe TPYAHOCTEH 00JierdaeTr BOCHPUSTUE MaTepuania, apacupeiesieHue BO Bpe-
MEHHU CITOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HAaBBIKOB.

[Ipn 0O0yyeHMUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIONb3YHOTCS
apudmernueckue npuéMsl perieHus. TeKCToBbIe 3aJau, pelaemMble Ipu 0TPadOTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KJlaccax, paCCMAaTPUBAIOTCS 33J1a4yl CJEIYIOIIUX
BUJIOB: 33Jlaud Ha JBW)KEHME, HA YacTH, HA MOKYNKHU, HA paboTy ¥ MPOU3BOIAUTEIb-
HOCTb, Ha IPOLIEHTHI, HA OTHOIIEHHUS U nponopuuu. Kpome toro,o0ydaromuecs: 3Ha-
KOMSITCS ¢ TpUEMaMU pelIeHUs 3a/1a4y epedopoM BO3ZMOXKHBIXBAPUAHTOB, y4aTcs pa-
0otath ¢ uH(poOpMaIel, MPEACTABIECHHON B opMe TaOIHI] UITUIUATPAMM.

B ITpumepHoii paboyeil mporpamme npeaycMoTpeHo (popMUpoOBaHUE MPONEIEB-
TUYECKUX ajreOpanveckux mpejcraBiieHuid. bykBa Kak CHMBOJI HEKOTOPOTOYHMCIA B
3aBUCHUMOCTH OT MAaTE€MATHYECKOIO0 KOHTEKCTa BBOJMTCS IOCTENEHHO. byKBeHHas
CUMBOJIMKA HIMPOKO UCIOJIb3YETCS MPEXKIE BCETro ISl 3alIUCH OOLIUX YTBEPKACHUHN U
npeIoKeHUH, (OpMyJl, B YACTHOCTHU JIJIsl BBIYUCIICHUS T€OMETPUYECKUX BEJIUYMH, B
KAueCTBE «3aMECTUTEIS YNCIIA.

B kypce «Marematuku» 5—6 KiaccoB MpEACTaBIICHA HarJisiAHAsh T€OMETpUs,
HampaBJieHHas Ha pa3BUTHE OOPa3HOTO MBIIUIEHUS, TPOCTPAHCTBEHHOTO BOOOpake-
HUS1, U300pa3UTEIbHBIX YMEHHUM. DTO BaXKHBIN ATall B U3yYEHUH T€OMETPUHU,KOTOPHII
OCYIIECTBIISIETCS HA HATJITHO-IIPAKTUYECKOM YPOBHE, OIIMPAETCs Ha HarJIsAHO-00pas3-
HO€ MbIIIIeHHe o0yyatonuxcs. bonbias pojab OTBOAUTCS MPAKTUUECKON JIeATEIbHO-
CTH, OTIBITY, SKCIIEPUMEHTY, MOJENNPOBaHnI0. O0yUaromuecs: 3HAaKOMSITCSL C TEOMET-
pudeckuMu GUrypaMu Ha IJIIOCKOCTHU M B IPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(DHU-
rypauusiMi, ydarcs n300pakatb UX Ha HEJIMHOBAHHOM M KJIET4aToM Oymare, paccMar-
PHUBAIOT UX NPOCTENIINE CBOMCTBA. B mporecce u3ydeHus HarjisiAHOM reOMETPUHN 3Ha-
HUS, TIOJyYEHHbIE 00YYarOUIMMUCS B HAYaJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCA U pac-
IIUPSFOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IIJIaHy B 5—6 Kj1accax U3y4yaeTcsl MHTETPUPOBAHHBIN Mpe-
MeT «MaTeMaTrkay, KOTOpbId BKIIIOYAET apu(PMETHUECKUI Marepuan U HarysaIHyI0
reOMETPUIO, a TAK)KE MPONEAEBTUUECKNE CBEACHUS U3 alIreOpbl, 3JIEMEHTBIJIOTUKN U
HayaJla OIMCATENbHON CTaTUCTUKH.

VY4eOHbIil I1aH HA U3yYeHHE MaTeMaTHKU B 5—6 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaKJ0ro rojga o0yueHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Coaep:xanue yueOHOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypanonuie uucna u nynsp

HatypansHoe uncino. Psn vHatypansabix yucen. Yucno 0. M3o00paxenue HaTy-
paJbHBIX YKUCENI TOYKaMHU Ha KOOPJIMHATHOU (YMUCIIOBOM) MPSIMOIA.

[lo3unmonHas cucrema cuucieHus. Pumckas Hymepayus Kax npumep Henosu-
YuoHHOU cucmemvl cuucienus’. JlecATHIHas CHCTEMA CUUCIICHUSL.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYPAIbHBIX YHUCEI C HYJIEM.
Cnoco0sl cpaBHeHUs. OKpyTieHUE HATYpaIbHBIX YHACE].

CrnoxeHre HaTypajbHBIX YHCEJ; CBOMCTBO HYJIS MpHU CIOXEHUU. Boruntanue
KaK JIeCcTBUE, OOpAaTHOE CIIOKEHHIO. YMHOXEHUE HATypalbHBIX YHCEI; CBOMICTBA
HyJI1 U €IMHULIBI IPY YMHOXEHUU. Jenenue Kak aeicTBue, 00paTHOE YMHOXKEHUIO.
KomrmonenTsl aeiicTBuit, cBsizb Mexay HumH. [IpoBepka pesynbrara apudmerude-
ckoro nerctBus. [lepemecTuTenbHOE U COYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS
U YMHOXXEHUS, pacnpeoeiumenbHoe C80UCME0 (3AKOH) YMHOMCEHUSL.

Hcnonp3oBanue OykB ajisi 0003HAUEHHs] HEM3BECTHOTO KOMIIOHEHTA U 3alKCcH
CBOMCTB apr(pMETUIECKUX JTCHUCTBUM.

Lenumenu u kpamuvie yucia, pa3ioxKeHue Ha MHOXuTenu. IIpocTeie u cocras-
Hble uucna. Ilpusnaxu denumocmu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom.

Crenenp ¢ HaTypaJIbHBIM ITOKA3aTEIEM. 3alMCh YMCIIA B BUJIE CYMMBIPa3psIHBIX
claraeMblIXx.

YucnoBoe BbIpaKEHUE. BbIUnCI€HNE 3HAYEHUI YHMCIIOBBIX BBIPAXKEHUW; TIOPS-
JIOK BBITIOJIHEHHS JeHCTBUM. Vcnonb30BaHe MPpU BHIYUCICHUSIX IEPEMECTUTENLHOTO
U COUETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOXKEHUS, pACHpeOeumeibHo20
CBOUCMBA YMHONCEHUSL.

Jpodu

[IpencraBienrie o JOpobW Kak CIoOcoOe 3amucud  4YacTH  BEJUYHWHBI.
OO0bikHOBeHHBIE po0u. [IpaBuibHBIE W HeNpaBWIbHBIE ApoOu. CMemanHas apoosb;

L 3)_IGCL " ajie€ KypCcuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIIbHOM IUIAaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aceMoro mMarepuaJia.
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Ipe/iCTaBlIeHHe CMEIIaHHOM 1poOU B BUJI€ HETPABUIILHOMN APOOU U BBIJEICHHUE 1IEJION
YacTH YUClia U3 HEeNMpaBWIbHOU Apoou. M300paskeHue npodeit ToukaMu Ha YUCIOBOM
npsimoii. OcCHOBHOE cBOMCTBO Apodu. Cokpawenue opobeiti. [Ipusedenue opodu x Ho-
somy 3namenamento. CpaBHeHUE APOOEH.

CnoxeHue ¥ BelYUTaHue ApoOei. Y MHOXKEHUE U AeJICHUE Jpo0eii; B3auMHO- 00-
paTHble IpoOu. Haxoowcoenue yacmu yeno2o u yeno2o no e2o Yacmu.

Hecsatuunas 3anuch apodeit. [IpencraBienue gecITUUHON IpoOU B BUIE OOBIK-
HOBeHHOU. M300paxeHue AecITUUHbBIX Ipo0eil TouKaMy Ha YUCI0BOM mpsimoil. Cpas-
HEHUE JICCSITUYHBIX IPOOEH.

Apudmernueckue NEUCTBUS C JECATUYHBIMU Ipo0aMu. OKpyeneHue oecsamuy-
HbIX Opobell.

Pemenne TeKCTOBBIX 32/1a4

Pelienrie TEKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCOOOM. PeuieHue n1oeuveckux
3a0au. Pewlenue 3a0au nepebopom 6cex 603M0o*CHbIX apuarmos. VIconb30BaHue IpH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pewienne 3amay, copepKalnx 3aBUCUMOCTH, CBA3BIBAIOIINE BEIWYUHBI: CKO-
pOCTh, BpEMs, PACCTOSIHUE; ILI€HA, KOJIMYECTBO, CTOMMOCThb. EJNWMHHUIIBI M3MEPEHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IMHHUIIAMU
U3MEPEHUS KaXK10W BEJIMYHHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue qaHHBIX B BUJI€ TAOJIUII, CTOJIOYATHIX UATrPaMM.

Harasignas reomerpust

Harnsgueie npencraBieHus o Gurypax Ha IIIOCKOCTH: TOYKA, psiMasi, OTPE30K,
JIy4, YyroJi, JOMaHasi, MHOIrOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yrou. IIpsmMon, ocTpslid, Ty-
NO# ¥ pa3BEPHYTHIE YTIIbIL.

JlmHa oTpe3ka, METPUYECKUE €IUHUIBI JUIMHBL. JJIMHA JIOMaHOW, EpUMETP
MHOTOYyToJIbHUKA. MI3MepeHne U MOCTPOCHHE YIJIOB C MOMOIIBIO TPAaHCIIOPTHPA.

Harnsinaeie npeacrasieHus o Gurypax Ha MIOCKOCTH: MHOTOYTOJIBHUK; TIPSIMO-
YTOJIbHUK, KBaJpaT; TPEYTOJbHUK, O pageHcmee gueyp.

N3o6paxxkenue puryp, B ToM uucie Ha kierdaroil Oymare. [locmpoenue koughu-
2ypayuil uz yacmeti npsamou, OKPYyHCHOCMU HA HeTUHOBAHHOU U Klemuamou oymaee.
Hcnonb3oBaHre CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaIpaTa.

[Tnomaapr NpsIMOYroJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSMO-
YTOJBLHUKOB, B TOM uuciie Guryp, u3o0pak€HHbIX Ha KieTtdyarod Oymare. EnuHuiipi
U3MEPEHUS TIIOIIAIN.

Haenaonvie npeocmasnenusi o npocmpaHcmeeHHbix uaypax: npsamoy20ibHblll
napannenenuneo, Kyo, MHo2oepanHuku. M3oopasicenue npocmenuux MHO20SPAHHUKOS.
Pazeéépmru xyba u napannenenuneoa. Cosodanue mooenel MHO2OSPAHHUKOS (U3 0)-
Mazu, nPpoBOJIOKU, NIACIMULUHA U Op.).

O0vém npamoyeonvHo2o napaiieienuneoa, kyoa. Eounuyst uzmepenus oovéma.
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6 KJIACC

Hamypanvnvle uucna

ApudpmeTnueckne JeHCTBUS C MHOTO3HAYHBIMU HaTypalbHBIMU uynciaamMu. Yuc-
JIOBBIE BBIPAYKEHUS, OPSAJOK JAEWCTBUM, UCIIOJIb30BaHUE CKOOOK. Vcnonp3oBanuenpu
BBIYMCIICHUSX NIEPEMECTUTEIIBHOTO U COYETATEIIBHOTO CBOWMCTB CIOKEHUS U YMHOXKe-
HUS, pacnpeoerumenbHo2o ceoicmea ymuodicenus. OKpyrileHUE HaTYPAJIbHBIX YHCEIL.

JlenuTenu U KpaTHbIE YKCIIa; HAUOOIbWUL 00WULL Oeumens U Haumenbuiee 00-
wee kpamuoe. /lentumocms CyMmuvl U npouzgeoeHusi. JIenenne ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO Apo0OH, cokpauieHue apodei. Cpas-
HEHHE U YNOPsI0uMBaHuE IpoOeil. Pemenne 3a1a4 Ha HaX0XK/I€HUE YacTH OT LIEJIOro
H 1I€JIOT0 1o ero yacTH. /[poGHoe uunciio kak pe3ynbrar fenenus. [Ipencrainenue ne-
CSITUYHOM ApoOU B BUJI€ OOBIKHOBEHHO! 1pOOU U BO3MOKHOCTbD IIPEICTABICHUS OOBIK-
HOBEHHOM ApoOU B BUJAE JECATUUHOH. JlecaTuuHble ApoOU U MeTpuyecKas CUCTeMa
Mep. ApudmeTrnueckre JeUCTBUS U YUCIOBbIE BHIPAXKEHHS C OOBIKHOBEHHBIMU U JIE-
CATUYHBIMU JIPOOSMH.

OtHowieHue. JleneHne B JTaHHOM OTHOIIEHMH. Macwma6b, TPONOPUUSL.
[Iprmenenne nponopunid py PEMIEHUH 3a/1a4.

[lonatne npoueHTa. Beraucnenue mporeHTa OT BEIWYMHBI U BEJINYUHBI 110 €€
MPOLIEHTY. BrIpaxkeHue nporeHToB AeCATUYHBIMU ApoOsiMu. Pemienne 3a1a4 Ha mpo-
LEHTHL. BIpakeHre OTHOIIEHMSI BEJIMYHH B IIPOLICHTAX.

Ilonoxxcumenwvuvie u ompuyamensvhovle yucia

[TonoxxurenbHbIE U OTpHULIATENbHBIE Uncia. Llenbie uncna. Mooyre yucna, 2eo-
Mempuyieckas unmepnpemayus Mooy yucaa. U3o0paxeHue uncena Ha KOOPAUHATHOM
npamoit. Yucnoswvle npomedxcymxu.

CpaBHeHue uucen. ApudmeTrndeckue AeCTBUS C TOJIOKUTEIbHBIMU U OTPHULIA-
TEIbHBIMH YHCIAMHU.

[IpssMOyroJIbHAs cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KOoOpIHWHATBl TOYKM Ha
IJIOCKOCTH, abcuucca U opauHara. IloctpoeHue Touek U Guryp Ha KOOPAMHATHOM
IJIOCKOCTH.

bykeennuvie eviparicenun

[Ipumenenue OyKB AJid 3alIMUCH MAaTEMATUUYECKUX BBIPAKEHUHN U MPEJIOKECHUM.
CBoiicTBa apu(pMETUUECKUX ACUCTBUN. ByK8eHHble 8bIpAdCEeHUs U YUCTIO8ble NOOCMA-
HO6KU. ByKBEHHbIE PaBEHCTBA, HAXOXK/ICHHE HEM3BECTHOIO KOMIIOHEHTa. DOpMYyIIbI;
(dopMyJibl IEpUMETPA U TUIOLIAIM IPSIMOYTOJIbHUKA, KBaApaTa, 00véma napaiienenu-
neoa u Kyoa.

Pewenue mexcmoeuvix 3a0au

Perenne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM. Pewsenue nocuueckux
3adau. Pewenue 3a0au nepebopom ecex 603MONCHbIX 8APUAHMOS.

Pemenne 3amau, comepamux 3aBUCMMOCTH, CBSI3BIBAIOIINX BEJIWYUHBIL: CKO-
pPOCThb, BpEMsl, PACCTOSIHUE; II€HAa, KOJUYECTBO, CTOMMOCTD; MPOWU3BOAUTEIBHOCTD,
BpeMsi, 00bEM paboThl. EquHUIIBI U3MEpEHUs: MacChl, CTOMMOCTH; PacCTOSIHUS, Bpe-
MEHH, CKOPOCTU. CBA3b MEXKY €NMHUIAMHA U3MEPEHHUS KaKI0M BETNYUHBI.

Pemenue 3ama4, CBSI3aHHBIX C OTHOUIEHUEM, IIPONOPLMOHAIBHOCTBIO BEIUYHH,
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IIPpOOCHTaMH; pCIICHNC OCHOBHBIX 3a/la4 Ha ,HpOGI/I H IIPOLICHTLI.

Oyenxa u npukuoKka, oKpyaieHue pe3yibmamad.

Cocmasnenue 6yKEEHHBIX BbIPANCEHUL NO YCI08UIO 3A0AYU.

[IpencraBieHne MaHHBIX C TOMOIIBIO TabmuI U auarpamm. CtonbuaTeie qua-
rpaMMBbI: YTEHUE U TOCTPOCHHE. UTEHUE KPYTOBBIX TUATPaMM.

Haznaonaa zeomempus

Harnsinabpie npeactaBieHus o purypax Ha IIIOCKOCTH: TOYKA, IPsiMasi, OTPE30K,
Jyd, yroJi, JOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOIBHUK, TPEYTOJIBHUK, OKPY>KHOCTD,
KpYT.

B3zaumnoe pacnonodicenue 08yX npamvix Ha NIOCKOCMU, NAPALIeTbHbLE NPAMbLE,
nepneHouKyiapHvle npsimvle. VI3MepeHue pacCTOSHUN: MEXITy ABYMS TOYKaMH, OT
TOYKH JI0 TIPSAMOIA; JUTMHA MapIIpyTa Ha KBaJAPaTHOU CETKe.

N3mepenne u nocTpoeHue yriioB ¢ MOMOIIBIO TpaHCHopTUpa. Buibl Tpeyrosib-
HUKOB: OCTPOYTOJIbHBIM, MPSMOYTOJIbHBIA, TYMOYTOJbHBIN, pPaBHOOEAPECHHBIN,

PAaBHOCTOPOHHUM. YeThIpEXYTOIbHUK, IIPUMEPBI
YEeTBIPEXYTOJLHUKOB. [IpsIMOYTOJIEHUK, KBaIPAT: HCIIOIB30BAHUE CBOMCTB CTOPOH, YyT-
JIOB, TUaroHaneul. Mzobpasicenue ceomempuueckux (ueyp Ha HeMUHOBAHHOU OyMazec
UCNONIL3068AHUEM YUPKYJISA, JUHEUKU, YeoabHUuka, mparcnopmupa. IloctpoeHus Ha
KJIeT4aTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [[OHSTHE TIIOMAAN PUTYPHI; € TMHHUIIBI H3MEPEHUS
miomaau. [Tpubmmk€nnoe n3Mepenre miomand Guryp, B TOM YHCIIC Ha KBaIpaTHOM
ceTke. [pubaudicénnoe usmepenue OnuUnbl OKPYHICHOCHU, NAOWAOU KPYed.

Cummempus. yeumpanbHas, oceéas u sepkanivhas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Puzyp.

Haznaonvie npedcmasnenus o npocmpancmeennvlx ueypax.: napainenenuneo,
Ky0, npusma, nupamuod, KOHyc, Yuiurop, wap u cgepa. Mzobpadicenue npocmpam-
cmeennvix uzyp. Ilpumepol pazeépmok MHo202panHuKos, yuiunopa u konyca. Cosoa-
HUe Mooellell NPpOCMpPAHCMBEeHHbIX Gueyp (U3 bymazu, NPoBoJIOKU, NAACMUIUHA U Op.).

Ilonamue ob6wvéma, edunuywl usmepenusi 0ovéma. OOvEM NPAMOY20ibHO20 NA-
pannenrenuneoa, Kyoa.
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I[TPUMEPHA PABOYA ITPOTPAMMA YUEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

AnreOpa gBisIeTCsl OIHUM M3 OMOPHBIX KypCOB OCHOBHOM IIKOJIBbI: OHA oOecre-
YUBAECT U3YyUYCHHUE IPYTUX AUCUUILINH, KaK €CTECTBEHHOHAYYHOI'0, TAK U TYMaHUTap-
HOTO IIMKJIOB, €€ OCBOEHUE HEOOXOJIMMO JJIA MPOJIOJKEHUs] 00pa3oBaHusl UB MOBCE-
JTHEBHOM >kW3HU. Pa3BuTHE y 00yUarommxcs Hay4HbIX IPEICTaBICHUN O TIPOUCXOXK/Ie-
HUU
U CYIIHOCTH ajreOpanyeckux aOCTpakIui, Croco0e OTpaKeHUs MaTeMaTUYECKON
HAyKOH SIBICHUI U TIPOIIECCOB B MPUPO/IE U OOIIECTBE, POJIU MATEMATHIECKOTO MOJIE-
JMPOBAHUS B HAYYHOM IMO3HAHUU U B MIPAKTUKE CLIOCOOCTBYET (POPMUPOBAHUIO HAYY-
HOT'O MHUPOBO33PEHUS M KAUECTB MBIILICHUS, HEOOXOUMBIX JIJIsl alafTalliy B COBpe-
MEHHOM L poBoM ob1iecTBe. M3ydeHue aredpsl €CTeCTBEHHBIM 00pa3oMobeceu-
BaeT pa3BUTHUE YMEHHUs HAOIIOAaTh, CPABHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOyeT
KPUTUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH Apr'YyMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JICH-
CTBHUSA U BBIBOJIbI, (hOPMYIUPOBATh yTBEpKIeHUs. OCBOeHUE Kypca airedopbl odecre-
YUBAET Pa3BUTHE JIOTMUECKOTO MBIIUICHUSI 00YyYaroOIIUXCs: OHU MCTIONB3YIOT JIeTyK-
TUBHBIC U UHJIYKTUBHbBIC PACCYXKICHUS, 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupo-
BaHue 1 aHajoruto. O0ydyeHue anredpe npeanoaracT 3HaUUTEeIbHBIN 00bEM CaMOCTO-
ATEILHOMN JESITEIBbHOCTH 00YyYarouXcsi, MO3TOMY CaMOCTOSITEIbHOE pElIeHUE 3a1au
€CTECTBEHHBIM 00pa30oM SIBJISIETCS peain3aliueil AesITeIbHOCTHOTO MPUHIIUIA 00yYe-
HUSL.

B cTpykType nmporpammsel yueOHOT0 Kypca « Aiaredpay 0CHOBHOM IIKOJIbI OCHOB-

HOE MECTO 3aHUMAIOT COJIEPKATEITbHO-METOANYECKHE JTMHNN: «HHCIIa UBBIYUCIIEHUS,
«AnreOpanyeckue BoIpaXKEHUs»; « Y pPaBHEHUSI U HEPABEHCTBAY;
«OyHKIMW». Kaxxaas u3 3TUX cOAEpKATEIbHO-METOANYECKUX JIMHUM PA3BUBACTCS HA
MPOTSHKEHUU TPEX JIET U3yUEHUS Kypca, ECTECTBEHHBIM 00pa3oM MeperieTasch U B3a-
UMOJICUCTBYS C IPYTUMH €T0 JUHUSAMU. B X01e n3ydenus kypca o0ydarommumcs npu-
XOJIUTCS JIOTUYECKH PACCYK/aTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B
CBSI3U C OTUM I€JIecO00pa3HO BKIIOYHUTH B MPOTrpaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
IIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ieibl MAaTEMAaTHYECKOTO 00pa30BaHMs U CIOCO0-
CTBYIOIIUE OBJAJCHUIO OOYYaIOIIMMHCS OCHOB YHHMBEPCAJIBHOIO MaTeMaTHYECKOTO
s3bIka. TakuM 00pa3oMm, MOXKHO YTBEpKAaTh, YTO COACPKATCIBHOMM CTPYKTYPHOM
0COOEHHOCTBIO Kypca « AnreOpay sIBJISIETCS €r0 MHTEIrPUPOBAHHBIN XapakTep.

Conepxxanue nuHUU «HUCIa W BBIYUCICHUS» CIIYKUT OCHOBOW JJIs1 JTabHEM-
IIEr0 U3yYCHUS] MaTeMaTUKH, CIIOCOOCTBYET PA3BUTUIO Y OOYHAIOIIUXCS JIOTHYECKOTO
MBIIIUICHUS, (GOPMUPOBAHUIO YMEHUS MOJB30BATHCS AITOPUTMAMU, a TAKkKe TPUOOpe-
TEHUIO TIPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TOBCEAHEBHOM ku3HU. Pa3Butne
MIOHATHSI O YUCJIE B OCHOBHOM LIKOJIE CBS3aHO C PAllMOHAIbHBIMUA U UPPALIMOHATIEHBIMU
guciamMu, HOPMUPOBAHUEM TPEACTABICHUN O JEHCTBUTEIHLHOM
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yyclie. 3aBepileHre OCBOSHUS YMCIOBOM JIMHUU OTHECEHO K CTaplIIeMy 3BEHY OOIIEro
o0Opa3oBaHUs.

CopeprkaHue IBYX alreOpandecKuX JIMHAN — « Are0pandecKue BIPaKEHU» U
«YpaBHEHHUS U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIUXCS MaTe-
MaTHYECKOI0 arrapara, He0OXOAUMOTIO Ul pEeUIeHUs 3a]1a4 MaTEMaTUKH, CMEKHBIX
MPEMETOB U TPAKTUKO-OPUECHTUPOBAHHBIX 33/1a4. B 0CHOBHOM 1IKOJIEy4eOHbBIN MaTe-
pHall TPYNIHUPYETCS BOKPYT PaIlMOHATBHBIX BBIpXKEHUU. Anredbpa AEMOHCTPUPYET
3HAYEHUE MATEMATUKHU KaK SI3bIKa JJII IOCTPOCHUS MaTEMaTHYECKUX MOJENEH, OIrca-
HUSI TIPOLIECCOB U SIBJIEHUU peasibHOro Mupa. B 3amaum oOydenus: anreOpe BXOIST
TaK)Ke JaJIbHEIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIICHUS], HEOOXOAMMOr0, B 4aCT-
HOCTH, JUIsl OCBOEHUSI Kypca MH(QOPMATUKH, U OBJIAJICHUE HABBIKAMH JICTYKTUBHBIX
paccyxnenuid. [IpeoOpazoBanue CUMBOJIbHBIX (DOPM BHOCUT CBOM crelupuyYecKuit
BKJIaJ] B pa3BUTHE BOOOPaKEHNUs, CHOCOOHOCTEN KMaTEMaTUUECKOMY TBOPUYECTBY.

Conepxxanue (PyHKIMOHATBHO-TPA(QUUECKON JIMHUM HALIEJICHO Ha IOJIy4YEeHHE
IIKOJIbHUKAMH 3HAHUA O (DYHKIMSIX KaK BaKHEWIEH MaTeMaTHYECKON MOAENH i
OMMCAaHUS U UCCIEIOBAHUS Pa3HO-00pa3HbIX MPOLIECCOB U SIBJICHUI B MIPUPOJE U 00-
mectBe. M3yueHue 3Toro mMarepuana criocoOCTBYET pa3BUTHIO Y 00y4arOIIUXCS yMe-
HUs UCIIOJIB30BATh Pa3JIMYHbIC BBIPA3UTEIbHBIE CPEACTBA s3bIKA MATEMATUKU — CJIO-
BECHbIE, CHAMBOJIMYECKHE, rpaduuecKrue, BHOCUT BKJIaJ B (POPMUPOBAHKE MPECTABIIE-
HHW O POJIM MAaTEMAaTUKH B PA3BUTUHU LUBWIN3ALNUH U KYJIBTYPBI.

MecTo yu4eOHOro Kypca B y4eOHOM IJIaHE

CormacHo yuyeOHOMY TUlaHy B /-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC DAa3AeNbl COJNEPIKAHUSA:
«YHucna u BBIYUCICHUSY, «ANTeOpandecKue BhIPAKEHUD», «YpaBHEHUS U HEpaBEH-
cTBay, « DyHKIUNY.

VYueOHbIl TUTaH HA U3yYeHHE anreOpsl B 7—9 Kiiaccax OTBOJUT HE MeHee 3 yueo-
HBIX YaCOB B HEJIEIO B TEUCHUE KaXKOTO roJla O0y4YeHHUsI, BCETO 3a TPH Tojia O0yUeHHUS
— "He meHee 306 y4eOHBIX YacoB.

Conepxanue yueobHoro kypca (mo rogam odydenus)7 KIJIACC

Yucna u eviuucnenusn

PanuonanbHbie yuciaa

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO OT OAHOU (POPMBI 3aMKUCH APO-
oeit k npyroit. [loHsTHE parmOHAIBHOTO YUCIIA, 3aMUCh, CPABHEHHE, YIIOPAI0YUBAHUE
paloHaIbHBIX Yhcell. ApudMeTndeckue IeHCTBUS C palliOHAIbHBIMU YHciaMu. Pe-
IIeHHE 3a7ad U3 PeaJbHOW MPAaKTUKU Ha YacTH, Ha APOOH.

CreneHb C HaTypaJbHBIM IIOKa3aTeJIeM: OIpeAesieHre, MpeodpazoBaHue
BBIPAKEHUI HA OCHOBE ONPEEICHMS, 3aITUCh OOJBIINUX YHCET.

[IpotieHTsl, 3anKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUAE NPOLEHTOB. TpH
OCHOBHBIE 33/1a4l HA MMPOLEHTHI, PEIICHHE 3aa4 U3 PEATbHON NPAKTUKHU.

[IpumeHeHne TOPU3HAKOB  JIETMMOCTH, pa3JIOKEHUE HA  MHOXHUTEIN
HaTypaJIbHbIX YUCEN.
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PeanpHble  3aBUCMMOCTH, B TOM  4HClIe IpsMags W oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

Anzebpauueckue gviparicenus

[IepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMeHHOU. JlomycTtumbie
3Ha4YE€HUsl NepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTU MEXKIY BEIMYMHAMH B BHUJIE
dbopmybl. Beraucienus no gopmynam.

[IpeoOpa3zoBaHre OyKBEHHBIX BBIPAXKEHUHN, TOKIECCTBEHHO PABHBIC BHIPAXKECHHUS,
npaBuia MpeoOpa3oBaHus CyMM M MIPOU3BENICHUMN, MPABUIIA PACKPBITUS CKOOOK U MPHU-
BEJICHUS TI0JIOOHBIX CIIaracMbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

OpHowiensl 1 MHOrowieHbl. CteneHb MHOrowieHa. CiokeHue, BbIYMTAHUE,
YMHOEHNE MHOTOWIECHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHS: KBapaT CyMMBI U
KBazpaT pasHocTH. PopMmyiia pa3HOCTH KBaapaToB. Pa3imokeHue MHOTIOYJIEHOB Ha
MHOKHTEJIH.

Ypaenenusa

VYpaBHeHUe, KOPEHb YPaBHEHUsI, ITpaBuia MpeoOpa3oBaHus ypaBHEHUS, PaBHO-
CUJIBHOCTh YPABHEHHIA.

JInHenHoe ypaBHEHUE C OJJTHOU ITIEPEMEHHON, YUCIIO KOPHEN JTMHEUHOTO ypaBHE-
HUS, PELICHNE JIMHEWHBIX ypaBHEHUI. COCTaBIeHUE ypaBHEHUH 110 YCIOBUIO 33]1a4U.
Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHCHUM.

Jluneiinoe ypasnenue ¢ 06ymsa nepemennvimu u e2o pagux?. Cucrema JAByX JIH-
HEWHBIX YpPAaBHEHUH C IByMs M€pEMEHHbIMU. Perienue cucteM ypaBHEHUNCIIOCOOOM
ITOJCTAaHOBKU. [ [puMepsI peleHns TEKCTOBBIX 33/1a4 € IIOMOLIBI0 CUCTEM YPaBHEHUM.

Koopounamot u ecpagpuxu. @ynkyuu

Koopaunara Touku Ha npsaMor. UuciaoBele nmpomMexyTku. PaccTosiHue mexny
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronpHas cucrema koopaunat, ocu OX u Oy. Abciucca u opArHaTa TOUYKA
Ha KOOpJMHATHOM muiockocTu. [Ipumeps! rpadukos, 3agaHHbIx popmynamu. UteHue
rpauKOB peabHbIX 3aBUCUMOCTEM.

[Tonsitue pynkuum. I'padux ynkiuuu. CroiictBa dhyHkiwmil. JIunelnas GyHKIus,
e€ rpaduk. I'paduk dyakuu y = kX + 0. Ipaguueckoe pewenue nunetinvix ypasnernuil
U cucmem JUHEUHbIX YPAGHEHULI.

2 3HGCL " fajie€ KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHHNC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTEJIILHOM ILJIaHE. Heaaror
CaMOCTOATECIIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaJia.
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8 KJIACC

Yucna u eviuucnenusn

KBanpatHblit kopeHb U3 uncna. [lonamue 06 uppayuonanvHom yucie. [ecamuu-
Hble npubnuNCeHUs UppayuoHanbHulx yucen. CBOMCTBA apu(pMETUYECKUX KBaJIPATHBIX
KOpHEH 1 X MPUMEHEHNE K TPEOOPa30BaAHUIO YHCITOBBIX BRIPAKEHUHN U BEIYUCIICHUSIM.
JlelicmeumenvHble yucia.

CremneHb ¢ UeIbIM MTOKa3aTeNneM 1 €€ cBoricTBa. CTaHapTHAs 3alKCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CrnosxeHuie, BBIUUTaHUE, YMHOXKEHUE, JIeTIeHUe anredpandeckux Apooeit. Paninonans-
HbI€ BBIPAXKCHUS U X ITpeoOpa3oBaHue.

Ypasnenua u nepasencmea

KBagpatHoe ypaBHeHHe, popMylia KOpHEH KBaJpaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHEeHHM, CBOIAIINXCA K TUHEWHBIM U KBaApaTHbIM. [IpocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I paguueckas unmepnpemayus ypasHenuii ¢ 08yMsl NepeMeHHbIMU U CUCTEM JIU-
HeUHbIX YpasHeHull ¢ 08yms nepemeHubimu. [IpuMepsl pelieHrus CUCTEM HETMHEHHBIX
YPaBHEHHUI C IBYMS IEPEMEHHBIMH.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

YHucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHON IIEPEMEHHOU.
PaBHOCHMIBHOCTE HepaBeHCTB. JIMHElHbIE HEPAaBEHCTBA C OAHON mepemeHHOu. Cu-
CTEMBbI JINHEMHBIX HEPABEHCTB C OHOM NIEPEMEHHOM.

Dynkyuu

[Tonsitue Pynkiuu. O61acTh ONpEIETCHUS K MHOKECTBO 3HAUCHUN (YHKIIUU.
Cnoco0bl 3a1anust QyHKLIHM.

I'padux pynkumu. Urenune cBoilcTB ¢pyHKkuMU no €€ rpaduky. IIpumepsirpa-
(UKOB (PYHKIIMI, OTPAKAIOMIMX PEeAIbHBIE IPOLIECCHI.

@DyHKIMY, OMNHCHIBAIOIIME TMPSIMYI0 UM OOpaTHYH MPOIMOPIHOHAIBHBIC
3aBUCHMOCTH, MX rpaduku. Oynkuu y = X%,y = X3,y = VX Y = J;. I'paguueckoe

peuleHue ypasHe Uil u cucmem ypagHeHui.

9 KJIACC

Yucna u eviuucienusn

JlecTBUTEIBbHBIE YHCJIA

PanmonanpHbIe YKcia, UppalliOHAIbHBIC YHCIa, KOHEUHbIC U 0ECKOHEYHBIC JIe-
CATUYHBIE JpoOU. MHOXECTBO JNEUCTBUTEIBHBIX YHUCEIT; IEUCTBUTEIbHBIC YUCIA KaK
OECKOHEUHBIE JIeCITUYHBIC ApoOu. B3aMHO 01HO3HAYHOE COOTBETCTBUE MEXKTYMHO-
YKECTBOM JIEVCTBUTEIBHBIX YUCEI U KOOPANHATHOM MPSIMOM.

CpaBHeHHE NEUCTBUTEIBHBIX YHCEN, apu(DMETHUCCKUE ISHCTBHUS C JICHCTBHU-
TEIbHBIMM YHCJIAMHU.

N3mepenusi, mnpudIMKeHHsI, OLIEHKH
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, AJIUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOILIEM MHpE.

[TpubnmkEéHHOEe 3HAUYEHHE BEJIMYMHBI, TOYHOCTH MpHOIIMKeHusa. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BEIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JIuneitHoe ypaBHeHuUe. PelieHne ypaBHeHUM, CBOSIIUXCA K TUHEeHBIM. KBaj-

paTHOEe ypaBHEHHME. PelieHue ypaBHEHHMM, CBOIAIIMXCA K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHul mpemvel U 4emeepmou
cmenemnel pasiodHceHuem Ha MHONCUMENU.

Pemmenne npoO6HO-palinoHaNbHBIX ypaBHEHUH. Pee-

HUE TEKCTOBBIX 33/1a4 alre0panyeckuM METOI0M.

Cucrembl ypaBHeHHH

VYpaBHeHUEe ¢ JByMs NIEPEMEHHBIMHU U €ro rpaduk. Pemenue cucrteM QByXJin-
HEWHBIX YPABHEHUH C IByMS IEPEMEHHBIMU. Perienne cucrteM AByX ypaBHEHUM, OJTHO
U3 KOTOPBIX JIMHEWHOE, a JPyroe — BTOPOU cTerneHu. 'paduueckas HHTepIpeTarus
CHUCTEMBI YPABHEHHU C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW MEpeMeHHOU. Pemenue cucrem -
HEWHBIX HEPABEHCTB C OJIHOM mepeMeHHou. KBaipaTtHbie HepaBeHCTBA. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

Dynkyuu

KBaaparuunas dyukuus, e€ rpaduk u cBoiictBa. [lapadomna, koopauHaTeIBEp-
IIMHBI 1apadO0JIbl, OCh CUMMETPHUH MApa0OJIbI.

['paduku byHKITHIA: y = kx, y = kx + D, y= X2
y = X, Y= i ux cBoiicTsa.

X

Yucnoewvie nociedosamenbHocmu

OnpenesieHue U cOCOOBI 3aJaHUST YUCJIOBBIX MOCJIEA0BATEIbLHOCTEN

[ToHsiTHE YKMCITIOBOM MOCJIEAOBATENLHOCTH. 3aJaHUE MOCIEA0BATEILHOCTH pPe-
KyppeHTHO# dhopmyIioit u popmyioit N-ro uieHa.

ApudmeTHdeckasi U reoMeTpUUYECKasi MPOrPeccun

Apudmernueckas u reomeTpudeckas nporpeccuu. @opmyibsl N-ro wieHa apud-
METHYECKON U TEOMETPUUECKOU MPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

U3zob6padicenue unenos apughpmemuneckoil u 2eomempuyeckoll npocpeccuti mou-
Kamu Ha KOOpOUHamuou niockocmu. Jlunetinolii u sxcnonenyuanvuwiit pocm. Cnosrc-
Hble NPOYEeHMbl.
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I[TPUMEPHA PAGOYA ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KIIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

OO1ue uenu uzydeHus yueoHoro kKypcea «l'eomerpus» npeacrasiensl B [IOOI]
0O0O0. Onu 3aKiIr04aroTCs, IPEXKAe BCEro B TOM, YTO Ha YpOKaxX reOMETpUu 00ydaro-
HIMICST YYUTCS TIPOBOJAUTH JO0KA3aTeNIbHbIE PACCYXACHUS, CTPOUTh JJOTUYECKHE YMO-
3aKIJIIOUEHUS, JOKA3bIBATh UCTUHHBIC YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPHI K JIOK-
HBIM, IPOBOJUTH PACCYKIACHUS «OT MPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPU3HAKOB,
dbopMynrpoBaTh 0OpaTHBIE YTBEPKIACHUS. B 00ydeHNN YMEHHIO pacCy)AaTh COCTOUT
BaXHOE BOCIHUTATEIbHOE 3HAYCHHE U3YUYCHUS T€OMETPUHU, MPUCYIIEE UMEHHO OTeue-
CTBEHHOM MaTEMAaTUYECKOM IIIKOJIE.

Bropoii 1enpio u3yueHusi reOMETpUU SIBISETCS UCIOIb30BaHUE €€ KaKUHCTPY-
MEHTa NpU PElIeHUH KaK MAaTeMaTU4eCKUX, TaK M MPAaKTHUYECKUX 3aj]lad, BCTpeyaro-
IIUXCSl B pEabHOM JKU3HU. DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIUTEIbHASIIMHUSA B
U3yYE€HUU T€OMETPUHU B HIKOJIE. J[JI 3TOro yuyuTeno peKoMeHAyeTcsl moa0upaTh 3a-
Ja4n MPaKTUYECKOTO XapakTepa Ajisi pacCMAaTPUBAEMBIX TEM, YUUThOOYHAIOIIHUXCS
CTPOUTH MAaTEMaTHUECKHUE MOJIENI PEaTbHBIX )KU3HECHHBIX CUTYallUd, POBOIUTH BbI-
YHCIICHUS ¥ OLIEHUBATh aJICKBaTHOCTD MOyYEHHOTO pe3yibTara. KpaitHe BaxXHO TOI-
4EPKUBATH CBSI3M T€OMETPUU C APYTUMHU IPEeaMETaMH, MOTHBUPOBATH UCIIOIb30BATh
OTIpeIeTICHUS] TEOMETPUYECKHUX (PUTYP U TMOHSATHI, JEMOHCTPUPOBATH MPUMEHEHHE IO~
Jy4EHHBIX YMEHHUH B (U3HUKE U TEXHUKE. JTU CBsI3MHANOOJee SIPKO BUIHBI B TEMax
«BexTops», «TpuroHomMeTprudeckre COOTHOIIICHUS,

«Meton koopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMYy TutaHy B /-9 Kilaccax wu3ydaercss Y4eOHbBIH Kypc
«["eomeTpus», KOTOPBIM BKIIIOYAET CJIEAYIOLUIME OCHOBHBIE pa3lieibl COJEpIKaHUS:
«I"eomeTpuyeckue GUTrypsl U UX CBOMCTBaY, «M3MepeHne reOMeTpUYECKUX BETHUUH,
a Takke «JlekapToBbl -KOOPAMHATHI HA TUIOCKOCTHY», «BekToph», «/IBHKeHus mioc-
kocTtu» U «IIpeodbpazoBanus mogo0usD.

VYyeOHbIl TUIaH TpearycMaTpUBAET U3yYEeHHUE TeOMETpUU Ha 0a30BOM YpOBHE,
UCXOJs U3 HE MeHee 68 yueOHbIX YacoB B y4eOHOM IOy, BCErO 3a TPU rojia 00y4eHUs
— He MeHee 204 yacos.

Coaep:xanue yueOHoro kypca (mo rogam ooyuenus) / KJIACC

Hauvanbubie nonstua reomerpun. Touka, npsmas, OTpE30K, Jyd. YTOJ. Buubl
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yrioB. BepTukaibHble 1 CMexHbIE YIubl. buccexrpuca yria. Jlomanasi, MHOroyroJs-
HUK. [lapajiepHOCTh U EPIEHANKYISIPHOCTD IPSIMBIX.

Cummempuunvie ueypol. Ochosnvie ceoticmea oce6oti cummempuu®. IIpumepsl
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OcHogHble nNOCmpoeHUsi ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, OuccekTpuca, ux cBoiicTBa. PaBHoOe peHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpEyroJbHUKA.

CBoiicTBa U MpU3HAKHU PaBHOOEIPEHHOTO TpeyroiabHuKka. [Ipu3naku paBeHcTBa
TPEYTOJIBHUKOB.

CBolicTBa M NPU3HAKU MApPaJUIEIBHBIX NpAMBIX. CyMMa yIiIOB TPEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssMOyroyibHBI TpeyroapHUK. CBOMCTBO MEIWAHbl MNPSIMOYTOJIBHOTO Tpe-
YTOJIbHUKA, IIPOBEAEHHON K rUnoTeHy3e. [Ipu3Haku paBeHCcTBa IIPSAMOYIOJIBHBIX Tpe-
yroJIbHUKOB. [IpsiMOyTONBHBIN TpeyroibHUK ¢ yrioM B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCME0 MPEY20AbHUKA, HEPABEHCTBO O JIUINHE
JIOMaHOM, Teopema o OoJibLIeM yriie U Oonbliel cTOpoHe TpeyrojpHuka. [lepnenau-
KYJISIp ¥ HAKJIOHHAs.

I'eomempuueckoe mecmo mouek. buccekTpuca yriia U CEpeIUHHbINA NIEPIICHIU-
KYJISIp K OTPE3KY KaK N€OMETPUUYECKUE MECTA TOYEK.

OKpy»HOCTb U KpPYT, XOpJa U AUaMETp, UX CBOKCTBA. B3auMHOE pacronoxeHue
OKPYKHOCTH U npsiMoM. KacarenbHas u cekymas K OKpyKHOCTA. OKpyKHOCTb, BITH-
CaHHas B yroJ. BrimcanHas u onvcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamMm, ero mpu3Haku M CBOMCTBA. YacTHbIE
Clly4yad mapajuiesiorpaMmMoB (MpSIMOYTOJIbHUK, POMO, KBaApaT), X MPU3HAKUA U CBOM-
ctBa. Tpanenus, paBHOOOKasi Tpamnenus, €€ cBoicTBa W npusHaku. [IpsismoyronbHas
Tpamnemnus.

Memoo yosoenus meouanwl. llenmpanvras cummempust.

Teopema Daneca u meopema o nponopyuoHaivbHvlx ompeskax. CpeHUe JINHAN
TPEYTOJbHUKA U Tpaneuuu. [lenmp macc mpey2oibHuKa.

Ilooobue mpeyzonvhuxos, kodppuyuenm nodoodus. llpuznaxu nodoodus mpe-
yeonvHuxog. [Ipumenenre moio0us mpu PeIIeHUH MPAKTHIECKUX 3a/1a4.

CpoiicTBa TuIomazaeil reometpudeckux ¢Guryp. OopMynbl AJis IO TPe-
YTOJIbHUKA, TapajijiesiorpaMMa, pomOa u Tpaneruu. OTHOIICHHUE IO MOT00HBIX
duryp.

Brruncnenne miuomanerd TPeyrojbHUKOB U MHOTOYTOJIBHMKOB HA KIJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyc, KOCUHYC, TaHT€HC OCTPOr0 yrIjia HPsIMOYTOJBHOIO TPEYroJbHUKA.

3 3[(60]: " Jajie€ KypCcuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IPOBOJAUTCA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOATECIIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuyeckue (PyHKIIMU YIIIOB
B 30°, 45° u 60°.

BriucaHHble ¥ LIEHTpAJIbHBIC YTIIbI, YTOJI MEXIY KacaTeJIbHOW U XOPAOM. YTIIbI
MEXK]ly XOp/IaMH U CEKYIIUMU. BrincaHHbIe U ONUCAaHHBIE YETHIPEXYTOJIbHUKN. B3anm-
HOE PacroJIOKeHHE ABYX OKpykHOCTel. Kacanue okpyxuocTei. O01mme KacaTeabHbIe
K JIBYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. POPMYJIBI IPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCMHYCOB M T€OpeMa CHUHYCOB. Pemenue
MIPAKTUYECKUX 3a/1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

IIpeobpaszosanue nodoobus. [looobue coomeemcmeennbix 271eMeHMO8.

Teopema o npoussedenuu 0mpe3Ko8 Xopo, meopemvl 0 NPOU3EBEOeHUU OMPE3KO8
CeKyuwux, meopema o Keaopame KacameibHOU.

Bekrop, miuHa (MOAynb) BEKTOpa, COHAIpPaBIE€HHBbIE BEKTOPHI, MPOTUBOIO-
JIO’KHO HAaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
ornepanuy HaJ BeKTopaMu. Pa3nokeHue BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTO-
pam. Koopaunatel BekTtopa. CKaJISIpHOE IPOU3BENCHUE BEKTOPOB, PUMEHEHUE IS
HAaXOXKJE€HUs JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YpasHenus npsamou N OKPYKHOCTH B
KOOpPJIMHATAX, [IEPECEUEHUE OKPYKHOCTEW U MPAMbIX. MeTOoA KOOPAMHAT U €ro MpHu-
MEHEHHUE.

[IpaBuibHBIE MHOTOYTOIBHUKH. [MMHA OKpyXHOCTHU. ['pagycHas u paguaHHas
Mepa yrJia, BEBIYMCIEHUE JUTMH IyT OKpYyKHOCTe!. [Inomans kpyra, CeKTopa, CEerMeHTa.

Heuoicenua nnockocmu u euympenHue cummempuu ¢ueyp (31emenmapHuvle
npeocmasnenus). Ilapannenvuviii neperoc. Ilosopom.
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ITPUMEPHA PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

Heaun n3yyeHusi yaedOHOro Kypca

B coBpemMeHHOM IU(PPOBOM MUPE BEPOATHOCTH M CTATUCTHKA MMPUOOPETAIOT BCE
OO0JIBIIIYI0 3HAYUMOCTD, KaK C TOUYKH 3PEHUS MPAKTUUYECKHUX MPHIOKEHUN, TaK M UX
ponu B oOpa3zoBaHuu. Kaxxplil 4eI0BeK MOCTOSHHO MPUHUMAET PEUICHHUS] Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUSIX
HEeJ0CTaTKa WM U30bITKa HHPOPMAIIMH HEOOX0IMMO B TOM YHCJIE XOPOIIo chOpMU-
POBAaHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MbIILIeHHE. MIMEHHO Mo3TOMy OCTpO
BCTaJla HEOOXOAMMOCTh CPOPMHUPOBATH y OOYUAIOIIHNXCS, B TOM YHUCJIE O0yJarOIINXCS
¢ 3I1P, ¢pyHKIMOHAIBHYIO IPAMOTHOCTb, BKJIIOYAIOIIYIO B C€0s1 B KAYECTBE HEOTHEM-
JIEMOW COCTABIIAIOIIEH YMEHNE BOCIPUHUMATh U KPUTHUECKH aHAJIU3UPOBaTh HH(OP-
MaIHIo, IPEJICTABICHHYIO B Pa3IMUHBIX (popMax, MOHUMATh BEPOSATHOCTHBIN XapakTep
MHOI'MX PEAJIBbHBIX IIPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOAUTH NPOCTEUIINE BEPOAT-
HOCTHBIE pacuéThl. 3HAKOMCTBO ¢ OCHOBHBIMU IPUHLMIIAMU cOOpa, aHaIu3a U Ipe-
CTaBJICHUS JAHHBIX U3 PA3IMUHBIX cep KU3HU OOIIECTBA U FOCYAapCcTBa MPUOOIIAET
oOyyaromuxcst K 001EeCTBEHHBIM HHTEPECAM.

B ctpykType nporpamMmmsl yueOHOTo Kypca «BeposiTHOCTb U CTaTUCTUKA» OCHOB-
HOM IIKOJIBI BBIJIEJICHBI CIEAYIOIINE CONEPKATEIBHO-METOANYECKUE JINHNN:
«IIpencraBineHune TaHHBIX U ONKMCATENbHAS CTATUCTUKAY; « BEpOATHOCTBY; «DIIEMEHTBI
KOMOUHaTOpuKkn»; «BBegenue B Teoputo rpadosy.

Conepxanue nunun «lIpeacraBieHne NaHHBIX M ONHCATENbHAS CTATUCTUKA»
CITY>KUT OCHOBOM 71 POpMHUPOBAHUST HABBIKOB PabOTHI ¢ MHPOpMAIIUEH: OT YTCHUS U
UHTEpIpeTaunn HHOpMaluy, NMpeACTaBIeHHONW B TabauIax, Ha JuarpaMmax M rpa-
¢dukax 10 coopa, IpeaCTaBICHUS U aHAIU3a JIaHHBIX C UCIOJIb30BAHUEMCTATUCTHYE-
CKHX XapaKTEepPUCTUK CPEIHUX U paccenBaHus. Paboras ¢ naHHbIMH, 00yYarouiecs ¢
3IIP y4yarcst CUMTBIBATh U UHTEPIIPETUPOBATH AAHHBIE, BBIIBUIaTh, apI'YMEHTHPOBATh
Y KPUTHUKOBATh MPOCTEHILINE TUIOTE3b], Pa3MBILIUIATH HaJl (PaKTOPaMHU, BbI3bIBAIOILIUMU
U3MEHYUBOCTb, U OLICHUBATh MX BIIMSHUE HAa pacCMaTpUBaEeMble BEJIMYMHBI U IIPO-
LIECCBI.

NHTYUTUBHOE NPEACTABIICHUE O CIIy4YalHOU M3MEHYMBOCTH, UCCIEAOBAHUE 3a-
KOHOMEPHOCTEW U TEHJICHUMU CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOW I U3y4YCHUS
TEOPUHU BEpOATHOCTEH. bosbioe 3Haduenue s ooydaromuxcs ¢ 3IIP 31eck uMmeror
IIPAKTUYECKUE 3a1aHUS, B YACTHOCTH OIIBITHI C KJIACCUYECKUMH BEPOSTHOCTHBIMUMO-
JESAMU.

[TonsiTe BEpOSITHOCTH BBOAMUTCS KaK Mepa MpaBIonoo0us ciay4yaitHOro coobl-
tust. [Ipn uzydyennn xypca obyuqatomiuecs ¢ 3[1P 3HakoMsTCS ¢ MPOCTEUITUMU METO-
JlAMH BBIYHCIICHHS] BEPOSTHOCTEN B CIIyYaWHBIX SKCIIEPUMEHTAX CPABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU UCXO0JIaMH, BEPOSTHOCTHBIMU 3aKOHAMU, MMO3BOJISIIOIIUMH CTaBUTh U
pemiaTh 0oJiee clIoKHbIE 337]a4K. B Kypc BXOAAT HauaJIbHbIE MPEACTaBICHUS O CITydai-
HBIX BEJIMYMHAX U UX YHACIIOBBIX XAPAKTEPUCTUKAX.
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Taxxke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOLIUXCs C
3IIP ¢ MHOXXECTBaMU M OCHOBHBIMM OII€pallMsIMH HAJl MHOXXECTBAMH, pacCMaTpHUBa-
FOTCSl IPUMEPBI IPUMEHEHMS I PELICHUS 3a/1a4, a TAK)KE UCIOJIb30BaHUS B IPYTUX
MaTEeMaTHYECKHUX Kypcax U yueOHBIX MpeAMETax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 knmaccax m3ydaercs Kypc «BepoOsSTHOCTh M CTAaTUCTHUKA», B KOTOPBIU
BXomAT paszaenbl: «lIpencraBieHWe JaHHBIX W ONUCATEIbHAs CTATHCTHKAY,
«BeposaTHOCThY; «DMeMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.

Ha u3ydeHne maHHOTO Kypca OTBOAMT 1 y4eOHBIH Yac B HEJCIIO B TCUCHHUC
KaxxJ10ro roga ooyueHus, Bcero 102 yueOHbIX Haca.

Copepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaONHII, AUArpaMM, TpadukoB. 3armoaHCHHUE
Ta0JIUI, YTEHUE U OCTPOEHUE TUarpaMm (CTOJIOUMKOBBIX (CTOJIOUYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peaabHBIX IMpoiieccoB. 3Biedenne nHGpoOpMauu U3 auarpaMmm u
TaOJIHII, MCITOIH30BAHNE U MHTEPIIPETAIINS JaHHBIX.

OmnucatenpHas CTAaTUCTUKA: cpeaHee apu(PpMETHUYECKOEe, MEIHMaHa, pa3Max,
HanOoJIbIIIee M HAMMEHBIIICEe 3HAUCHHUS Habopa YMCIOBBIX JaHHBIX. [I[puMeps! ciydaii-
HOW U3MEHYUBOCTH.

Cryuatinslii 9xcnepumenm (onvim) u cayuaiinoe coovimue. Beposmuocmo u ua-
cmoma. Ponib Manogeposmmusix u npaKxmuyecky 00CMoBePHbIX COObIMULL 8 NPUPOOeU 8
obwecmee. Monema u uzpanvhas KOCms 6 Meopuu 6eposimHoCcmel”,

I'pagh, sepuwuna, peopo. Cmenens gepuiunsl. Hucno péoep u cymmapnas cme-
neHv sepuiun. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuxnol. Ilymu 6 epagax.
006x00 epacgha (atinepos nyms). I[lpedocmasnenue 06 opuenmuposarnnom epaghe. Peuse-
HUe 3a0a4 ¢ NOMOWbIO 2paghoas.

8 KJIACC

[IpencraBiieHre TaHHBIX B BUJIE TAOJIHUII, AUArpamMM, Tpa(uKoB.

MHOK€ECTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXECTBO. Ornepainuu Haj MHOXKE-
CTBaMH: 00bEIUHEHHE, TIepeceducHue, nononHeHrne. CBONMCTBA onepalyii HaJ MHOXe-
CTBaMU: MEPEMECTUTEIBHOE, COYETATEIIBHOE, paclpeaeauTe/bHoe, BKiItoueHus. Hc-
MI0JIb30BaHUE TPAPUICCKOr0 MPEICTABICHUS MHOXKECTB /I ONMMCAaHUSPEATIbHBIX IPO-
LIECCOB U SIBJICHUH, MDY PEIICHUY 3a]1a4.

Hsmepenue pacceusanus oamnvix. /{ucnepcus u cmaHoapmuoe OMKIOHEHUe

4 3)ICCB " 1aJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUYCHHEC KOTOPBIX MPOBOJAUTCA B OBHAKOMUTEIILHOM IUIAHE. Ilemaror
CaMOCTOATECJILHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaJia.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

DnemeHTapHbIe COOBITHUS CiTydaitHOro omnbiTa. Ciy4aitHeie coObITUS. BeposiTHO-
cTu coObITHi. OTNBITEI C PABHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU COObITUsIMU. Cydai-
HBIH BBIOOP. CBSA3b MEX1y MAJIOBEPOSITHBIMU U IPAKTUYECKU TOCTOBEPHBIMU COOBITH-
SIMH B TIPHPOJIe, OOIIECTBE U HAaYKe.

Hepeso. Ceoticmea 0epesbed: eOUHCMBEeHHOCHb NYMU, CYWeCcmBo8anIUe BUCAYell
BEPULUHDL, CBA3b MEIHCOY YUCTOM 8epuiul U yuciom péoep. Ilpasuno ymuooicenus. Pe-
uteHue 3a0a4 ¢ NOMowbio 2pagos.

IIpomusononosicnvle coovimus. /Juacpamma Sunepa. Obveounernue u nepeceue-
Hue coovimui. Hecoemecmuvie cobvimus. Dopmynra Ccroxicenuss 6eposimHoCmell.
Vcnosnas eeposmuocmo. Ilpasuno ymunoowcenus. Hesasucumvie coovimus. Ilpeocmas-
JleHue dKcnepumenma 8 suoe oepesa. Pewenue 3a0au na naxosicoenue seposmuocmetl
¢ NOMOWbIO Oepesa CIYUAaliH020 IKChepuMenma,ouazpamm Jiiepa.

9 KVIACC

[IpeacraBienue qJaHHBIX B BUJE TaOIUII, TUarpaMm, TpauKoB, UHTEPIIPETAIIIS
JNaHHBbIX. UTeHUe U mocTpoeHue Taldaull, AuarpamMm, rpa)ukoB 1O peaabHbIM JaHHBIM.

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO cOYETaHUH. IpeyeonbHux
llackans. Pemienue 3aia4 ¢ UCMOJI30BaHUEM KOMOMHATOPUKH.

I'eomempuueckas eeposmuocms. Cyuaiinslii 6b100p MOUKU U3 ueypvl HA NIOC-
KOCmu, U3 ompe3sKa u u3 0y2u OKpY#CHOCHIU.

HcnbiTanue. Ycnex u Heygaya. Cepusi ucnbITaHui 4o niepBoro ycnexa. Cepust
ucneiTanuii bepaysum. BeposiTHOCTH COOBITHI B cepyur UCTIBITaHUN bepHyuim.

CrnydaiiHas BeJIMYMHA U PACTIPEICIICHUE BEPOSITHOCTEN. MaTeMaTH4ecKoe 0KH-
nanve u aucnepcud. [Ipumepsl MaTeMaTUYECKOTO OXHUAAHUS KaK TEOPETHYECKOrO
CpPEIHEr0 3HAYEHHUS BEIMYUHBL. MaTeMaTHYeCKOE OKUAAHUE U TUCTIEPCHUSI CITyHaHOMN
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHyum».

[Tonsarue o 3akoHe OoNbIIMX uncelsl. 3MepeHne BEposITHOCTEN ¢ TOMOIIIBIO Ya-
cToT. PoJib 1 3HaUeHNE 3aKOHA OOJIBIINX YKCEIT B IPUPOJIEC U OOIIECTBE.

IIpMepHBbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHUAJIbI

[IpoBenenne ONeHKHU JOCTHKEHUN TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSYYEO-
HOTO MpeaMeTa MPOBOIUTCS B (hOpMe TEKYIIETo U pyOEeKHOT0 KOHTPOJISI B BUJIE: KOH-
TPOJIbHBIE paOOThI, CAMOCTOSITENIbHBIE PA0OTHI, 3a4EThl, MATEMAaTUUECKHUE TUKTAHTHI,
MpaKTUYECKHUE PabOThl, MTUCbMEHHBIN OTBET MO WHIUBUAYAJIbHBIM KapTOUKaM-3aja-
HUSIM, TECTUPOBAHUE.

st o6yuatomuxcst ¢ 3[1P Bo3moxkHO m3MeHeHne (GOpPMYTUPOBKHU 3aJlaHui Ha
«TOIIArOBYIOY, aANTAINIO TIPEIJIaraeMoro 00yJaromeMycsi TECTOBOTO (KOHTPOJIBHO-
OIICHOYHOT0) MaTepuaia: UCIOJIb30BaHUE YCTHBIX M MUCbMEHHBIX MHCTPYKIIUH, YIIPO-
IIEHUE JUTMHHBIX CJI0XKHBIX (DOPMYIMPOBOK MHCTPYKIIUM, PEIIEHHE C OTIOPOM Ha aJro-
pUTM, 00pasel, UCIOIb30BAHKNE CIIPABOYHOM HH(POpMAIIUK.

25



MaremaTunka
S5 kJacc

Kontponbshas padora Ne 1. Tema. Harypanbnbie uncia.

KontponbHas pabora Ne 2. Tema. [IeiicTBUs ¢ HATypaIbHBIMHU YHUCIAMHU.

Kontponbshas padora Ne 3. Tema. Mcnonb3oBaHue CBOMCTB AeMCTBUI IPUBBI-
YUCJICHUSAX.

KontposnbsHas padota Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [lenumocts yncen.

Kontponbnas pabota Ne 6. Tema. O6sikHOBEHHBIE TpoOu. KoH-

TposabHast pabota Ne 7. Tema. CiokeHue U BEIYUTAHUE IPOOEii.

Kontponbhas padota Ne 8. Tema. YMHOXKEHHE U eTeHUE TPOOEH.

Kontponbnas padora Ne 9. Tema. [lecsatuunsie npobu. CpaBHEHHE JECATHUHBIX
TpOOeii.

Koutponbshas padora Nel0. JleiicTBust ¢ gecsaTuaHbIMU ApoOsimu. KoH-

TpoJsibHasg paborta Ne 11. Tema. Mtorosast KOHTpoJabHas paboTa.
6 ki1acc

KontponbsHas padota Nel. Tema. /lenumMocTb HaTypaJIbHBIX YUCEN.

Kontponbshas pabora Ne2. Tema. O6bikHOBeHHAas! 1poOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponbshas padora Ne3. Tema. OtHomenue. [Ipomnopiusi.

Kontponwsnas padota Ned4. Tema. [IporieHT.

Kontponbhasa padora Ne5. Tema. YerbipexyroiabHuk. @opmysbl nepuMerpa u
TJIOIIAN TIPSIMOYTOJIBHUKA.

Kontponbshas padora Ne6. Tema. IlonoxxurenbHble U OTPUIIATEIbHBIC YHCIIA.
CpaBHEHHE MOJOXKUTENBHBIX U OTPULATEIBHBIX YHCET.

Kontponwsnas padora No7. Tema. CrnokeHue U BEIYMTAHUE TTOJIOKUTEIIBHBIX U
OTpULIATEBHBIX YUCET.

Kontponsnas pabora Ne8. Tema. YMHOXKEHHE U JICJICHHE TTOJIOKUTEIBHBIX H
OTPULIATENBHBIX YUCET.

Kontponsnas pabGota Ne9. Tema. IlpsamoyrosibHasi cucremMa KOOpAUHAT.
Jlnarpammbl.

Kontponbshas pabora Nel0. Tema. iToroBast KOHTpoJibHAs padoTa.

Auredpa
7 KJjacc
Konrtponbnas pabora Nel. Tema. Apudmernueckue HAeUCTBUS  C
palMOHAIBHBIMU YUCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponbshas pabora Ne3. Tema. bykBeHHbBIC BRIpaOKCHHUSI.
Kontponbshas padora Ne4. Tema. MHOTOUJIEHBI.
Kontponbnas padota Ne5. Tema. @opmMyiibl COKpaIieHHOro yMHoxeHust. Kon-
TpoJsibHas pabora Ne6. Tema. JInHeitHOe ypaBHEHHUE C OJTHOM MEPEMEHHOM.
KonTtponbsHas padora Ne7. Tema. CucteMbl IMHEWHBIX YPaBHEHUN.
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Kontponsnas padora Ne 8. Tema. KoopauHaTe! u rpadukm.

Kontponbshas padora Ne 9. Tema. [lousitue bynkuuu. Jluneitnas GpyHKuus.

Kontponbnas padota Nel0. Tema. MtoroBas kKoHTposibHas paboTa.
8 kiacce

Kontponbnas paborta Nel. Tema. KBagpatusiii kopeHb. Apudmerndeckuit
KBaJpaTHbIN KOPEHb.

Kontponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM IOKa3aTENEM.
CrangapTHBINA BUJ YUCIA.

Kontponshass pabota Ne3. Tema. AnrebOpamueckass npo06b. CokparieHue
IpooOeit.

KonTtponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu TpOOSIMH.

KoHntponbsHas padora NeS. Tema. KBanpaTHbie ypaBHEHUS.

Kontponbhas padora Ne6. Tema. YpaBHeHHs, CBOASIIMECS K KBaJpaTHBIM.
TexcToBble 33729, CBOAIINECS K KBaPATHBIM.

Kontponbshas padora Ne7. Tema. Cuctemsl ypaBHEHUH.

Kontponbshas padora Ne8. Tema. UnucaoBble HEpaBEHCTBA U UX CBOMCTBA.

Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.

Kontponbshas pabora Ne 10. Tema. @ynkuuu. YucnoBsie PyHKITUH.

KontposnbHas padora Nel 1. Tema. IToroBas KOHTpoJibHas paboTa.
9 knacc

Kontponbnas padota Nel. Tema. iTtoroBast KoHTpoJibHast padoTa.

I'eomeTrpus
7 wJacc

Kontponbnas pabora Nel. Tema. OcCHOBHbIE T€OMETPUYECKHE CBOICTBA

MpoCTeUIINX QUryp.
Kontponbshas padora Ne2. Tema. CMeKHbIE U BEPTHUKAIbHBIE YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYTrOJIbHUKOB.
Kontponbshas pabora Ned. Tema. PaBHOoOEIpeHHBIN TPEYTONBHUK.
KontponbsHas padota NeS. Tema. [TapannensHbie npsMbIe.
Kontponbshas padota Ne6. Tema. Cymma yriioB TpeyrojibHHUKA.
Kontponbshas pabora Ne 7. Tema. OKpy»XHOCTb U KPYT.
Kontponbshas pabora Ne6. Tema. UToroBast KoHTpoIbHas paboTa.

8 ki1acce
KontponbsHas pabora Nel. Tema. UeThIpeXyroqbHUKH.
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Kontponwsnas padota Ne2. Tema. Cpennsisi muHus TpeyroibHuka. CpeaHssiim-

HHA TpaliCuuu.

Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapajiesorpaMma.
Kontponshas pabota Ned. Tema. [Lnomans mogo0HbIX duryp.

Kontponbshas padota NeS5. Tema. Teopema ITudaropa. Kortposb-

Has pabota Ne6. Tema. Yriawl B okpykHOCTH. KOHTpOJibHAs paboTa

No7. Tema. MToroBast KoHTpoJibHast paboTa

9 kiaace

Kontponbnas padota Nel. Tema. Perienne TpeyroibHUKOB.

Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, Y€THIPEXYTOIbHUKA.
KontposnbHas pabora Ne3. Tema. BekTopsl.

KontponbsHas padota Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA TIIOCKOCTH.
Kontponbshas pabora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIBHUKHY.
Kontponbshas pabota Ne6. Tema. [Tnomans kpyra u ero yacreit. Kon-
TpoJibHas padota No7. Tema. ToroBast KOHTpoJibHAs padoTa.

BBPOHTHOCTL H CTATUCTHKA

7 Kjaacce

THA.

Kontponrnas padota Nel. Tema. [IpencraBieHue JaHHBIX.

KontponsHas padota Ne2. Tema. OnucaTtenbHas CTaTUCTHKA.

KontponbsHas pabora Ne 3. Tema. CriydaitHasi ”3MEHUYHUBOCTb.

KontponbsHas pabora Ne 4. Tema. BepossTHOCTh M 4YacToTa CIy4ailHOTOCOOBI-

8 kiacc

Kontponbshas padbora Ne 1. Tema. MuoxecTBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTh ClTyd4aliHOTO COOBITHSI.
Kontponbnas pabota Ne 3. Tema. Cnyuaiiabie cOOBITHS.

9 kJacc

Kontponbsnas pa6ota Ne 1. Tema. D1emMeHTl KOMOUHATOPHUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbshas padora Ne 3. Tema. CiryqaitHas BeTu4HHA.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS YYHEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJ/IBTATDI:

MOTHBAIMA K OOYYEHHI0O MaTeMAaTUKE WM LieJICHANIPaBICHHOW MO3HABATEILHON
NEATEIIbHOCTH;

MOBBIIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO JeATEIb-
HOCTb, TPEOYIOIYI0O MATEMATUUECKUX 3HAHUW, B TOM YUCJIE YMEHUE YUUTHCS Y IPYTHUX
JIIOACH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CHTYAIHIO, OBITh TOTOBBIM JICHCTBOBAThH
B OTCYTCTBUE FapaHTH ycriexa;

criocoOHoCTh 00yuaromuxcs ¢ 3[1P k oco3Hanuio cBOUX A€PUITUTOB U MIPOSIBIIC-
HUE CTPEMIICHHUS K UX MPEOJIOTIEHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTH JIOCTUKUMBIC 11ETIH;

yMEHUE pa3inyaTh y4eOHbIE CUTYaIlMH, B KOTOPHIX MOXKHO JIEHCTBOBATH CaMO-
CTOSITEJIbHO, U CUTYallH, TJI€ CJIEAYET BOCIIOJIB30BATHCS CIPaBOYHOMMH(MOpMAIIUEi
WU JPYTUMHU BCIIOMOTATEIIbHBIMU CPEICTBAMHU;

CITIOCOOHOCTH MEPEHOCUTD MTOTYUYEHHBIE B X0I€ 00yUEHUS 3HAHUSI B aKTYaJIbHYIO

CUTYalUIO (MPU PELICHUH KUTEHUCKUX 3a/1a4, TPEOYIOIUX MaTEeMAaTUYECKUX 3HAHUM);
CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX W TMpaBUIIaX MPOBEICHUS
IPOMEKYTOYHON U UTOTOBOM aTTECTALINU;
OBJIaJICHUE OCHOBaMHU (DMHAHCOBOM TPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

yCTaHaBIMBaTh  IPUYMHHO-CIEACTBEHHbIE CBS3M B  XOJ€  YCBOCHHUSA
MaTeMaTHYeCKOro MaTepuania;

BBISBJIATH ACPUIMT JAAHHBIX, HEOOXOAUMBIX AJIsl pElICeHHs MOCTaBJIEHHOW3a-
Jauu;

C TIOMOIIIBIO YYUTENSI BEIOUPATh CIIOCO0 pelIeHHs] MaTeMaTHIeCKOM 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

NPUMEHATh M TPeoOpa3oBBIBATh 3HAKM W CHMBOJBI B XOJ€ pPEIICHUS
MaTeMaTHYECKUX 3a/1ay;

yCTaHaBIMBATh UCKOMOE W JIaHHOE MPH PEIICHUH MaTeMaTHIEeCKON 3aa4H; 10~

HUMaTh U MHTEPIPETUPOBATh WH(HOPMAITUIO PA3INIHBIX BUIOB U (HOpM
Mpe/ICTaBICHHUS;

WJUTIOCTPUPOBATH PelaeMble 3a/1a4i TpaduuecKuMu cxeMamu; P dek-

TUBHO 3allOMUHATh U CUCTEMATU3UPOBATh HH(DOPMALIHIO.

MOHUMATh U HCIOJIb30BaTh MaTEMaTHYECKHIE CPEACTBA HATJISIIHOCTH (Tpaduk,
JAvarpamMMbl, TaOJIHIIBI, CXEMBI U JIP.) JUIS WIUTIOCTPAIH, HHTEPIIPETAIINH, apTyMEHTa-
1107078
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Osnadenue ynusepcanvHoIMu Y4eOHbIMU KOMMYHUKAMUGHLIMU Oe€liCMEU-
amu:

OpraHU30BbIBATh Y4€OHOE COTPYAHHUYECTBO U COBMECTHYIO JACSTEIBHOCTD CYyUH-
TEJEM U CBEPCTHUKAMU B MIPOIIECCE PEIICHUS 3a/1a4;

B3aMMOJICCTBOBATh U HAXOJIUTh OOIIME CIIOCOOBI paboThl; paboTaTh B TpyIIIE:
HAXOJUTh 00Illee pellIeHrEe U pa3peliaTh KOHGIMKTHI HA OCHOBE COTJIaCOBaHUS TO3U-
Ui 1 y4éTa HHTEPECOB; CAYIIATh MapTHEPA; GOPMYIHPOBATH, APTYMEHTUPOBATHH OT-
CTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BOSHUKHOBEHUE KOH(PJIMKTOB MPY HAJTMYUU PA3HBIX TOUEK3PE-
HUS U pa3peniaTth KOH(PIUKTHI Ha OCHOBE y4€Ta MHTEPECOB U MO3HIINKA BCEX YUACTHU-
KOB;

apryMEHTUPOBATh CBOIO MO3UIIUIO U KOOPAUHUPOBATH €€ C MO3ULIUSIMU TTAPTHE-
POB B COTPYJHUUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOU JI€SITENBHO-
CTH;

BBITIOJIHATH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAU€CTBEHHOTO Pe3ysibTaTa U KOOp-
JUHUAPOBATH CBOM JIEVCTBUSA C IPYTUMU WICHAMU KOMAH/IbL;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI GUAMU:

CTaBUTb IIEJIM, BEIOMPATH U CO3/1aBaTh AJITOPUTMBI JJIsl pEIICHUS] YI4EOHBIX MaTe-
MaTHUYECKUX MPOOIIeM;

IJIAHUPOBATh U OCYIIECTBIATH AEATEIbHOCTh, HAIPABICHHYIO HA PEIICHUE 3a-
Jla4 MCCJIeI0BATEILCKOIO XapaKTepa.

dbopMyIMpOBaTh U yAECPKUBATh YUCOHYIO 3a/1a4y, COCTABIATh IJIAH U TIOCJIEI0-
BaTEJILHOCTh JICUCTBUM;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATh NMPABUIHLHOCTD UM OMIUOOYHOCTH BHITIOJHEHUS Y4eOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3ZMOKHOCTH €€ PEIICHMUS;

CJIMYATh CIOCOO JACHCTBUS U €ro PE3yNbTAT C 3aIaHHBIM TAJIOHOM C IIeJIbI0 00-
Hapy»XEHHS OTKIIOHEHUH U OTJIWYUN OT 3TAJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPH PEIICHUH Y4eOHOM
3a/1auu;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBLIT IOCTUTHYT TPEOyeMbIi pe3yIbTaT Jie-
SATEIILHOCTH, OTIPEACNIAThH TO3UTUBHBIC U3MEHEHHUS U HaMpaBJIeHUs, TPEOYIOIIUE aTb-
Heume padoThl;

PETYIMPOBATH CITOCOO BHIPAKEHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbrarel ocBoeHus yueOHOro npenMera «MaremaTuka (BKIrouas anreopy,
Tr€OMETPHUIO0, BEPOSITHOCTh M CTATUCTUKY)», paclpeiesieHHble M0 rojaM oOydeHwus,
bopMyIHpPYIOTCS 10 TPUHIIUIY JOOABIEHHS] HOBBIX PE3YyJIbTAaTOB OT ro/ia K rofy, yKe
Ha3BaHHbBIC B IIPEIBIIYIINX IOJax MO3ULMH, KaK IPABUIIO, TOCIOBHO HE IIOBTOPSIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHUIO BKJIOYAIOT
pe3yNbTaThl MPEABIAYIINX JIET).

[JIAHUPYEMBIE [IPEJIMETHBIE PE3VJIbTATbI OCBOEHUS TIPUMEPHOI
PABOUYEM ITPOI'PAMMBI KYPCA «MATEMATHKA» (ITO TOJIAM OBYYE-
HUS)

OcBoenue yyebHOro kypca «MartemaTuka» B 5—6 Kjlaccax OCHOBHOM HIKOJIBI
JOJDKHO 00eCIeYnBaTh TOCTHXKCHHE CIIEIYIONTUX PEIMETHBIX 00pa30BaTeIbHBIX pe-
3yJIbTaTOB:

5 KJIACC

Yucna u eviuucnenusn

OpHeHTHPOBATHCS B OHATHIX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMHHAMH,
CBA3aHHBIMH C HATYpaJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMH U IECATHYHBIMU IPOOSIMH.

CpaBHUBATH U YIIOPSIIOUMBATH HATYPAJIbHBIE YHCIIA, CDABHUBAThH B MPOCTEUIIINX
city4asix OObIKHOBEHHbIE IPOOHU, IECATUYHBIE JPOOH.

CoOTHOCUTB TOUKY Ha KOOPAMHATHOU (YMCIIOBOI ) IPSIMON C COOTBETCTBYIOILIUM
eil yrcaoM 1 n300pakaTh HATypaJIbHBIE YHCIIAa TOUKAMU Ha KOOPAMHATHOM (YMCIOBON)
IIPSMOM.

BoimonuaTe apudmernyeckue AeUCTBUS ¢ HaTypalbHBIMU YUCIAaMH, C OOBIKHO-
BEHHBIMU JJPOOSIMU B MPOCTEUIINX CITydasiX.

BbINONMHATE NPOBEPKY, NPUKUAKY Pe3yJbTaTa BRIYUCICHUH.

OKpyrasTh HaTypajJbHbIE YHCTA.

Pewenue mexcmosuwix 3a0au

Pemarh TekcToBBIE 331241 apU(PMETHUECKUM CIIOCOOOM U C TIOMOILBIO OpTraHu-
30BAHHOI'0 KOHEYHOTO 1epedopa BCeX BO3MOXKHBIX BAPUAHTOB (MPU HEOOXOAUMOCTH C
HaIpaBJISIoNIEN TOMOIIBIO).

Pemate 3amauu, copepraiie 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIUYHMHBI: CKO-
pOCTb, BpEMsl, pACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTD (IIPU HEOOXOAMMOCTHU CHC-
MOJIb30BAaHUEM CIIPABOYHON MH(OpPMAIUN).

Hcnonb30BaTh KpaTKuE 3aIUCH, CXEMbI, TAOJIUIbI, 0003HAYEHUS NPU PEUICHUU
3ajad.

[Tosb30BaTHCS OCHOBHBIMH €IMHULIAMH U3MEPEHMS: LIEHBI, MACChI; PACCTOSHUA,
BpPEMEHH, CKOPOCTH; BbIpaXaTh OJIHU €IMHUIIBI BEJIMUMHBI Uepes Apyrue (mpu HeoOXo-
JMMOCTH C OIIOPO Ha CIPAaBOYHYIO HH(OPMALIHUIO).

N3Bnekats uH(bOpMAIUIO, IPEACTABICHHYIO B Ta0IHIE, HA CTOJIOYATOW aua-
rpaMMe, MHTEPIPETUPOBATH MPEACTABICHHbIE JaHHBIE, UCTIOIb30BaTh TAHHbBIE TPUPE-
IICHUH 3a7au.

Haznaonaa zeomempus

[Tonb30BaThCA TEOMETPUUYECKUMHU TMOHSATUSMU: TOYKA, MpsAMasi, OTPE30K, JyY,
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yroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBOIUTH IpUMEPBI OOBEKTOB OKPYXKAIOIIET0 MHUpa, UMEIOIUX (hopMmy U3y-
YEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, TIPU HEOOXOJUMOCTU IO BU3YaJbHOW OIOPE,
CBSI3aHHYIO C YIJIAMU: BEPILMHA, CTOPOHA; C MHOTOYT'OJIbHUKAaMU: YTOJI, BEpILKHA, CTO-
pOHa, IMaroHajb; C OKPY>KHOCTBIO: paJNycC, IUAMETP, LEHTP.

N300paxaTh U3y4eHHbIE T€OMETPUUECKUE (PUTYpPHI HA HEJIMHOBAHHOM HKJIeTYa-
TOM Oymare ¢ MOMOILBIO [IUPKYJIA U JTMHEHKH (ITOCJIE COBMECTHOTO aHAIN3a).

HaxonuTh AJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C IIOMOIIBIO JIH-
HEWKH, CTPOUTH OTPE3KHU 3a/IaHHOM IJIMHBI; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO PaInyca.

Hcrnonb30BaTh CBOWCTBA CTOPOH W YIJIOB MPSAMOYTOJIbHUKA, KBAApaTa s UX
MTOCTPOEHUS, BBIYMCIICHUS IUIOIIAINA U IEPUMETPA.

BbluncnisaTs nepuMeTp U Iiomaas KBajapaTa, NpsaMOyrojJbHUKa, (PUryp, coctas-
JIEHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM 4Hclie (PUTYp, N300paKEHHBIX HA KIIeTYaTon Oy-
Mare.

[Tosp30BaTbCSd OCHOBHBIMM METPUYECKHMH E€IUHULAMUA H3MEPEHHs JUUIMHBI,
IUIOIIA/IU; BBIpAXKaTh OJIHU €IMHUIBI BETMYUHBI Uepe3 Ipyrue (Ipu HeoOXOJUMOCTH C
OIIOPOM Ha CIIPaBOUYHYIO HH(POPMAIIHIO).

Pacnio3naBaTh napaenenumes], Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA,
pedpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Napajlyiesenunena, Kyoa.

Boeruucnats 00bEM Ky0a, napajuienenuneaa no 3aJaHHbIM U3MEPEHUSIM (C OTo-
POI1 Ha AJITOPUTM YUEOHBIX JIEUCTBHIA ), TOJIB30BATHCS EAUHULIAMU U3MEPEHUSI 00BEMA.

PemaTe HeClOXHBIE 3aa4 HA U3MEPEHUE T€OMETPUUYECKUX BEIUYHH B MPaK-
TUYECKUX CUTYyalUsIX (IpU HEOOXOJUMOCTH C BU3YaIbHOU ONOPOiA).

6 KJIACC

Yucna u éviuucnenusn

OpHeHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBA3aHHBIMHM C PA3JIMYHBIMU BUJAMHU YHUCEJI U CIIOCOOAMM MX 3alKCH, MEPEXOJIUTh
(ecyu 3TO BO3MOXKHO) OT OJIHOM (hOPMBI 3aIMKUCH YUCTA K IPYTOH.

CpaBHUBaATh M yHOPSA0YMBATH LIEJIbIE YKCIA, OOBIKHOBEHHBIE U JIECATUYHbBIC
IpoOu, CpaBHUBATH YMCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BrimonusaTe apudmeTnueckre JeHCTBUS C HATYPATIbHBIMU U LIEJIBIMU YHCIAMH,
OOBIKHOBEHHBIMHU U JIECATUYHBIMU APOOSIMHU, OJOKUTEIBHBIMU U OTPULIATEIHHBIMU
YUCJIaMU.

BpIuucisaTh 3Ha4EHUs YUCIIOBBIX BBIPAXKEHUM, BBINOJIHATh IPUKUAKY U OLIEHKY
pe3ynbTaTa BHIYMCIICHHM; BBIOIHATH MPE0OpPa30BaHMS YMCIOBBIX BBIPAXKEHUN HAOC-
HOBE CBOMCTB apu(PMETHUECKUX JIeHCTBUM.

COOTHOCUTH TOUKY Ha KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOLIUM €U YHCIIOM
U U300pakaTh YKClia TOUKAMHU Ha KOOPAMHATHOM MPSIMOM, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCHUTh TOYKM B IPSIMOYI'OJIbBHOM CHUCTEME KOOPAMHAT C KOOpAUHATaAMH

32



3TOU TOYKH.
OKpyrasTh Leble Yncia U JAeCATUUYHbIe apobu (1o obpasily), HaXOAUTh MpHU-
OJIMKESHHSI YUCEIL.
Yucnoewvie u OyKkeeHHbvle 8bIPANHCCHUA
OpHEHTHPOBATHCS B MMOHATUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMU,
CBA3aHHBIMM C 3aIIMChIO CTEIIEHH YMCJIa, HAXOIUTh KBAJpaT U Ky0 4ucia, BEIYUCIATD
3HAYEHHUS MPOCTEUIINX YHCIOBBIX BBIPAXKEHUH, COAEPIKALUX CTEIICHH.
[Tonp30BaThCA MpU3HAKAMU ACIUMOCTH (MPU HEOOXOIUMOCTH C OMOPOM Haa-
TOPUTM MPABUIIA), PACKIIA/IbIBATH HATYpaIbHbIC YMCIIa HA MPOCTHIE MHOKHUTEIIH.
llonvzo06amucs macumabom, COCTABIATH MPONOPIUU U OTHOLLIEHUS.
Hcnonp3oBath OyKBBI sl 0003HAYCHHSI YHCEN MPHU 3alMCU MaTeMaTUYECKUX
BBIPAKEHUN, HAXOJUTh 3HAYEHUS! OYKBEHHBIX BBIPAKEHUN, OCYIIECTBIISISIHEOOXO -
MbI€ [TOJICTAHOBKH U NpeoOpa3oBaHusl (C OMOPOM Ha alNrOpUTM yU4e€OHBIX AEUCTBUM).
HaxonnuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.
Pewenue mexkcmoswix 3a0au
PemaTe MHOrOIIaroBbI€ TEKCTOBBIE 314U apU(PMETHUECKUM CIIOCOOOM COIIO-
pPOM Ha BOIIPOCHBIN IIAH.
Pewmate npocreiiine 3a1a4n, CBA3aHHbIE C OTHOUIEHUEM, ITPOIIOPIIUOHATIBHO-
CTbIO BEJIMYUH, POLIEHTAMU; PELIaTh TP OCHOBHBIE 33J]a4M HA JPOOU U IPOLEHTHI.
Pematp 3amaun, coaepkamye 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYMHBI: CKO-
pOCTB, BpEMsl, PACCTOSHUE, LIEHA, KOJWYECTBO, CTOMMOCTD; IPOU3BOJUTEIBLHOCTD,
BpeMmsi, 00bEMa paboThl, UCTIOB3YsI apu(METHUECKUE IEHCTBUS, OLIEHKY, IPUKUJIKY;
II0JIB30BATHCS EUHULIAMU U3MEPEHUS COOTBETCTBYIOLIUX BEJIMUYHH.
CocTaBnaTh OyKBEHHBIE BHIPAKEHUS 10 YCIOBHIO 33J]a41 11OCJIE COBMECTHOTO
aHaJIN3a.
W3BnekaTh HHPOPMALINIO, TPEACTABICHHYIO B TAOIUIAX, HA TUHEHHOM, CTOJIO-
YaTOM WJIM KPYTrOBOM JUarpaMMax, MHTEpIPETUPOBATh MPECTABICHHBIE JaHHbBIE; HC-
M0JIb30BAaTh JaHHbIC IPU PELUICHUU 33]1a4.
[IpeacraBnsaTh MHGOPMAIMIO C TOMOIIBIO TAOJHII, JIMHEWHON U CTOJIOYATON
Jarpamm.
Haznaonaa zeomempus
[IpuBoauTH MpUMEPHI OOBEKTOB OKPYKAIOUIEr0 MHUpa, UMEIOIUX (HOpMY H3Y-
YEHHBIX TEOMETPUUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PABHBIX U
CUMMETPUYHBIX (UTYP.
N300paxkath ¢ MOMOIIbIO TUPKYJISL, TUHEHKH, TPAHCIIOPTUPA Ha HEJIMHOBAHHOMN
U KJIETYaTOM Oymare nu3y4eHHbIE MIIOCKHE T€OMETpUYEeCKUEe PUTYpbl U KOHPUTYpaLUH,
CUMMETPUYHbBIE (DUTYPBI.
HmeTh npeacTaBiieHne O TEOMETPUUECKUX MOHATUSX: PABEHCTBO (PUTYp, CHM-
METpPHS, OCb CHMMETPHUH, UEHTP CUMMETPHUH.
HaxonuTh BEIMYMHBI YIJIOB U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTHPA, CTPOUTh
yIUIbI 33IaHHOW BEJIMYUHBI, TTOJIB30BATHCS IPHU PELICHUH 3a7a4 IPagyCHOM MEPOM yr-
JIOB; pacCNO3HAaBATh HA YEPTEkKAX OCTPBIN, IPSMON, Pa3BEPHYTHIM U TYIOU YTJIbI.
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BbraucnsaTe JIMHY JOMaHOH, IEPUMETP MHOTOYTOJILHUKA, TTOTH30BAThCSICTUHN-
[IaMH U3MEPEHUS JJIMHBI, BEIpaXXaTh OJHU SIUHUIIBI M3MEPECHHUSI JUTMHEI Yepe3 ApyTue.

Haxonutb, UCTIONB3ysT 4epPTEKHBIE HMHCTPYMEHTBI, PACCTOSIHHS: MEXKIY BYMS
TOYKAaMH, OT TOYKHU J0 TIPSIMOM, IJTMHY IyTH Ha KBAJPAaTHOU CETKe.

Bberaucnsate miomans GUryp, COCTaBICHHBIX U3 MPSMOYTOJIBHUKOB, UCIIOIB30-
BaTh pa3OMeHNe Ha TPSIMOYTOJLHUKH, HA paBHbIC (PUTYpHI, TOCTpaUBaHUE TOTIPSIMO-
yrOJIbHUKA; MOJIh30BAThCsI OCHOBHBIMU €IMHUIIAMH U3MEPECHHS IIJIOMIAIH; BBIPAKATh
OJTHU €IMHUIIBI U3MEPEHUS TUIOMAIN Yepe3 Apyrue (TIpu HE0OXOJMMOCTH COMIOPOi Ha
CIIPAaBOYHYIO HH(POPMAIIHIO).

Pacnio3HaBaTh Ha MOJENAX M H300paKCHUAX MUPAMUAY, KOHYC, IIMUIMHID, WC-
MOJIb30BaTh TEPMUHOJIOTHIO: BEpLINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTh Ha KJIeT4yaTol OyMare MpsSMOYTOIbHBIN TapasuIeIIeITHITe]T.

Beraucisite 006€M TPSIMOYTOJIBHOTO IMapajuielienuiena, Kyoa, MmoIb30BaThCS
OCHOBHBIMU €IMHUIIAMHU W3MEpPEeHUs] 00bEMA; BhIpAXKATh OJHU €IUHUIIBI U3MEPECHHUS
00BbEMa yepe3 pyrue (¢ ornopoii Ha CIIPaBOYHYI0 HHPOPMAIIHUIO).

PemaTe HeCIOXKHBIE 3a7]a41 Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEJIMUMH B MTPaK-
TUYECKUX CUTYyalUsiX (Ipy HEOOXOUMOCTH C BU3YaIbHOU OTMIOPOit).

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHU S ITIPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA» (TIO TOJIAM OBYUEHN)

OcBoenue yueOHoro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO OOIIEro oopaso-
BaHUS JIOJKHO 00€CTIeUrBATh JOCTHKEHHUE CIEAYIONIUX MPEIMETHBIX 00pa30oBaTeib-
HBIX PE3YJIbTATOB:

7 KJIIACC

Yucna u éviuucnenusn

BrImonHsTh, coueTasi yCTHbIC U MMCbMEHHBIEC MPUEMBI, apudmeTrHieckue aei-
CTBHSI C pAlIMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3Hau€HWs YHMCIIOBBIX BBIPAKEHUI;, TPUMEHSATh Pa3HOOOPa3HbIECIIO-
coObI ¥ TPUEMBI BEIYHMCIICHUS 3HAUCHUM APOOHBIX BRIPAKEHUH, COAEPKAIUX OOBIKHO-
BEHHBIC U JECATUYHBIE IPOOH.

[TepexoauThb OT 0OAHOM (POPMBI 3aMKUCHU YHUCEIT K IPYroM (IpeoOpa3oBbIBATHIECS-
TUYHYIO Ipo0b B O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTHU B OECKOHEUHYIO ICCATUYHYIO Ap0o0b). CpaBHUBATH U yIIO-
PAI0YMBATH pAllMOHATILHBIC YUCIIA.

OKpyrasTh yncia.

BBINMOMHATS TPUKUIIKY M OIEHKY pe3yJibTaTa BBIUYMCICHUM, OLICHKY 3HAYCHUH
YU CJIOBBIX BBIPAKECHUMU.

BbINOIHATE 1EUCTBUS CO CTENEHAMU C HATYpallbHBIMH MTOKa3aTEsIMHU (C OIIOpOi
Ha CIIPaBOYHYIO HH(OPMAITHIO).

[IpuMeHATh IPU3HAKU JIETMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HATypaJlbHBIX
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quced.

Pemiats npocreiiime mpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4U, CBA3aHHBIE COTHO-
IIEHUEM BEJIMYMH, MPONOPUUOHAIBHOCTHIO BEJIUYMH, NPOLEHTAMH; UHTEPIPETHPO-
BaTh PE3YJIbTATHI PEIICHUS 337a4 C YUETOM OTpaHUYEHUM, CBSI3aHHBIX COCBOWCTBAMHU
paccMaTpuBaEMbIX OOBEKTOB.

Anzebpauueckue sviparxcenus

OpueHTUPOBATHCSA B MOHATHSIX U ONIEPUPOBATH Ha 6a30BOM ypOBHE airedpanye-
CKOM TEPMHUHOJIOTUEN U CUMBOJIUKOU.

Haxonuth 3HaueHnss OYKBEHHBIX BBIPQKCHHM MPHU 3aJaHHBIX 3HAYCHUSAX TIepe-
MEHHBIX.

BoInonHATh peoOpa3oBaHusl 1EJIOr0 BhIPAXKEHUS B MHOTOWICH MPUBEICHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHATh YMHOKEHUE OJHOWICHA HA MHOTOWIEH M MHOTI'OYJIEHA HAa MHOTIO-
YJIeH, MPUMEHATh (OPMYJIBI KBajpaTa CyMMBI M KBajpaTa pa3HOCTH (C OMOpoi Ha
CIIPaBOYHYIO HH(OPMAITHIO).

OcCy1IecTBIATh Pa3a0KeHHE MHOIOWIEHOB Ha MHOXKUTEIIN C IIOMOLIBIO BEIHECE-
HUA 32 CKOOKHM OOILEro MHOKUTENS, TPYIIIUPOBKU CIIAraeMbIX, IPUMEHEHUs (PopMyIT
COKpaIIEHHOT0 YMHOKEHUS (C OMOpOH Ha CIIPABOYHYIO HH(OPMALIHIO).

[IpumensTh npeoOpa3oBaHKsI MHOTOWIECHOB ISl PEIICHUS Pa3JIMYHbIX 33/1a4 U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEN ¢ HATYpalbHBIMU MTOKA3aTEISIMU JJISITPE00-
pa30BaHUs BBIpAXKEHUH (C ONOPOI Ha CIPABOYHYIO HH(POPMAILIHIO).

Ypasnenua u nepasencmea

PemaTe nuHeHbIE ypaBHEHHUS C OJHOM NIEPEMEHHON, MPUMEHSIS IIPABUJIA IIEPE-
X0J1a OT UCXOAHOTO YPaBHEHUS K paBHOCWIbHOMY eMy. [IpoBepsTh, SBIISIETCS JIMYUCIIO
KOpPHEM ypaBHEHHSI.

Nmetp npencraBiieHrne 0 rpauueckux METo/1ax MpU PELIEHUU JIMHEUHBIXYPaB-
HEHUHN U UX CUCTEM.

[lonOupaTe mnpuMepbl Nap YHCEN, SBISIOMMUXCA PEIICHUEM JUHEHHOTro
ypaBHEHUS C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOM MJIOCKOCTH I'papuK JTMHEHMHOTO ypaBHEHUS C ABYMsI
MEPEMEHHBIMU; TIOJIB3YSCh TpaUKOM, TPUBOAUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemiath cuctembl BYX JUHEUHBIX YPAaBHEHHUM C JBYMS MEPEMEHHBIMU, B TOM
yucle rpaguuecku (C onopoy Ha arOpUTM y4eOHBIX JEHCTBUN).

CocraBisaTs (MOciie COBMECTHOTO aHAIN3a) U PelllaTh JMHEHHOE YPABHEHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHUM MO YCJIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBET-
CTBHM C KOHTEKCTOM 33J]a4¥ MOJIyYEHHBIN pe3yybTarT.

Koopounamot u cpagpuxu. @ynkyuu

N3o0pakath HA KOOPAMHATHON MPSMOM TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JTy4H, OTPE3KH, THTEPBAJIbI; 3alIMChIBATh YUCIOBBIE TPOMEXKYTKH Ha aJl-
reOpanveckoM sI3bIKE.

OTtmeyaTh B KOOPAMHATHOW TJIOCKOCTH TOYKH MO 3a/laHHBIM KOOpIUHATaM;
CTPOUTH TpaduKH TUHEHHBIX GyHKIHHA. CTpouTh rpaduk GyHkimu y = KX + D.

OnuceiBaTh C MOMOUIBI0 (YHKIMIA H3BECTHbIE 3aBUCHMOCTH MEXKIY
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BEIMYMHAMU (II0 aJIrOPUTMY Y4Y€OHBIX NEHCTBUI): CKOPOCTh, BpEMs, PaCCTOSHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonutb 3HaueHre (DyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonnmats rpaduyeckuii crnocod mpeacTaBIeHUs U aHaIM3a WHGOPMaIUU; 13-
BJIEKaTh M HHTEPIPETUPOBATH MH(OPMALIMIO U3 TPAPHUKOB peabHBIX MPOLIECCOB U 3a-
BUCHMOCTEH.

8 KJIACC

Yucna u eviuucnenusn

Hcnonp30BaTh HayaabHBIE MPEICTABICHUS O MHOKECTBE JIEVCTBUTEIIBHBIX YH-
CeJl JJIsl CPaBHEHM I, OKPYTJICHUS U BBIYUCIECHUI; N300pakaTh JEHCTBUTEIbHBIE YHCIIA
TOYKaMH Ha KOOPJIUHATHOU MPSIMOM.

[TpumeHsTh MoHsATHE apu(DMETHUECKOTO KBAJIPATHOTO KOPHS; HAXOJUTh KBaI-
paTHbIE KOPHU, UCTONB3Ys MPU HEOOXOIUMOCTH KaJbKYJISTOP; BBITIOJHSITH MPOCTEH-
mue MpeoOpa3oBaHUs BBIPAKECHUM, COJEpKAIMX KBaJpaTHbIE KOPHH, HCIOJb3Ys
CBOWCTBA KOPHEM.

Hcnonb30BaTh 3alTUCH OOJBIITUX M MaJIbIX YHCEN C TTOMOIIIBIO IECATUYHBIXIPO-
Oeit u creneneii yucna 10.

Anzebpauueckue evipasriceHus

[IpuMeHsTh NOHSTHE CTENEHU C LEbIM IIOKa3aTeIeM, BBITOIHATH TpeoOpa3oBa-
HUSI BBIPQXXCHUH, COJIEpKAIllUX CTEMEHU C IIEJIbIM TMoKa3aTesieM (C MCIOIb30BaHHEM
CIIpaBOYHOM MHGOPMAITIH).

BhITIOHATE HECTIOKHBIE TOKIECTBEHHBIE MTPEOOPa30BaHUS PAIIMOHATBHBIX BBI-
pakKeHUI Ha OCHOBE MPABUJI JCHCTBUN HAJl MHOTOUJICHAMU M alre0pandyecKuMu JIpo-
Osimu.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKHUTEIIH.

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHUMN JJIA pELEHUs pa3IMYHbIX 3a7a4d U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKH.

Ypasnenua u nepasencmea

PemaTe nuHeliHble, KBaJApaTHbIE YpaBHEHUS (C MCMOJIb30BAHMEM CIIPAaBOYHOMN
nH(pOpMaIun) U palluOHAJILHBIC YPABHEHMUSI, CBOMISIIIIUECS K HUM, CUCTEMBI JIBYX YpaB-
HEHUU C IByMS IEPEMEHHBIMU.

IIpoBOANTE IPOCTENILINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM
YHCIie C TPUMEHEHUEM IPpapUUECKUX MTPEACTABICHHM (YCTaHABIMBATD, UMEET JIM yPaB-
HEHUE WM CUCTeMa YpaBHEHUMN pELIECHUs, €CIIM UMEET, TO CKOJIBbKO, U Tp.) C OMOPOM
Ha aJIFCOPUTM Y4E€OHBIX AEHCTBUMA.

[lepexoauTs OT clioBecHON (HOPMYIHUPOBKHU 3a7auu K €€ anreOpandeckor mMo-
JI€TIA C TIOMOIIBIO COCTABJIEHUSI YPABHEHHUSI WJIM CUCTEMBI YPaBHECHUM,HHTEPIIPETUPO-
BAaTh B COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJIYYEHHBIN PE3yJIbTaT.

[IpuMeEHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIs CPABHEHUSI, OLICHKH; PELIATh
JTMHEHHBbIE HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI; JaBaTh TpaduuecKyro
WJUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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Dyukyuu
OnepupoBaTh Ha 0a30BOM YPOBHE ()YHKIMOHAIBHBIE OHATHUS M A3bIK (TEPMHHEL, CHM-
BOJIMYECKHE 0003HAUECHHMS); ONPENEIIATH 3HAUeHHe (QyHKI[MH 10 3HAYEHHIO aPIyMEHTa;
OIIPEENATH CBOMCTBA (PYHKIIUH MO €€ rpaduKy.
Crtpouts rpaduKy 3IeMEHTapHBIX QyHKIUM Buga , Y = X%, Yy =x3,y =+yx ,y=

k; onmuceiBaTh CBOMCTBA YUCIOBOM (QyHKIIUH 1O €€ rpaduKy (MpH HEOOXOIMMOCTH C
X

HaIpaBJISIFOIIEH TTOMOIIIBIO).

9 KVIACC

Yucna u eviuucnenusn

CpaBHHBaTh U yIOPAJOYUBATH PALlMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BrimonuaTe apupMeTnueckre JeCTBUS ¢ pallMOHATIBHBIMU YHCIIaMU, COYETast
YCTHBIE U TUCBMEHHBIE IIPUEMBI, BBIIIOJIHATH BEIYUCIICHUS C UPPALMOHAIbHBIMU YKC-
JIAMH.

HaxoauTe 3HaYeHUs CTENEHEN C LEJIbIMU I10KA3aTeISIMU U KOPHEN; BBIYUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHHM.

OKpyIJISITh JEUCTBUTEIBHBIE YHACIIA, BBIIOJIHATH NPUKUIKY PE3YyJIbTATA BBIYUC-
JICHUH, OLIEHKY YHCJIOBBIX BBIPAXKEHHUI.

Ypasnenua u nepasencmea

Pemats nuHelHbIE U KBaJApAaTHBIE YPABHEHNUs, YPAaBHEHNUsA, CBOIAIIMECA K HUM,
MpocTenIne IPOOHO-PAIIMOHAIIBHBIE YPAaBHEHUS.

Pemats npocreimme cCUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUH C JBYMs ITE€PEMEH-
HBIMU Y CUCTEMBI JIByX YPAaBHEHHI, B KOTOPBIX OAHO YPaBHEHHE HE SBIISIETCSIIMHEN-
HBIM (TI0 BU3YaJIbHOU OTOPE).

Pemarp npocTeiiliine TEKCTOBBIE 3a7auu alredOpanyeckuM crocoOoM ¢ MOMO-
1160 COCTABJICHNS YPABHEHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOINTE ITPOCTEUIIINE UCCIIENOBAHNS YPABHEHUHN U CUCTEM YPABHEHU M, B TOM
quClie ¢ MPUMEHEHHEM IrpapUuecKuX MpeIcTaBIeHHH (yCTaHaBIUBATh, UMEET JIU ypaB-
HEHUE WIM CUCTEMA YPABHEHUM PELICHHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemars nuHeliHbIe HEpaBEHCTBA, KBapaTHbIE HEPABEHCTBA; U300paXKaThpellie-
HHE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aMUCBIBATh PELIEHUE C TIOMOIIBIO CUMBOJIOB.

Pemats cuctemsl IMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YHMCIOBOM
IPSIMOM, 3aMUCBHIBATh PENIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA ITPU PEIICHUH PA3IUYHBIX 3a7a4.

Dynkyuu

Pacno3naBath (yHKUMHM u3y4yeHHBIX BHJOB. Iloka3piBaTh CXeMaTUYECKU
pacrooKeHue Ha KOOPIUHATHOM MJIOCKOCTH rpaduKoB GpyHKIM Buaa: Y = KX, y = kx

+bh ,y=a + bx +c,y = x3 y = VX Yy = ;" B 3aBUCUMOCTM OT 3HAYCHUU

K03((PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (DYHKIIUN.
Crpoutb 1 H300paxaTh CXEMaTUYECKU TpadUKU KBAAPATUYHBIX (YHKUUMH,
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OIUCHIBAaTh CBOMCTBA KBAAPATUYHBIX (QYHKIMN IO UX rpapuKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLIHIO MO (QopMmysie, IPUBOAUTH IPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u 2eomempuuecKkan npozpeccuu

Pacno3naBaTh apupMETHUECKYI0 U TE€OMETPUUECKYIO MTPOTPECCUU MPHU PA3HBIX
cnoco0ax 3aJaHusl.

BEBIOTHATE BBIYUCIIEHUS C UCTIONB30BaHUEM (HOPMYII N-TO WieHa apupmeTrye-
CKOM M TEOMETPUYECKOI MPOrpeCcCHii, CyMMBI TIEPBBIX N wieHOB (C OMOpoii Ha crpa-
BOYHYIO HH(POpMAITHIO).

Pematse 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU IOCIEA0BATEIILHOCTMH, B TOM YHUCJIE
3aJla4M U3 peasIbHOM KU3HU (C UCIOJIB30BAaHUEM KAIBKYJISATOPA, HUPPOBBIX TEXHOJIO-
rui).

IIJTAHUPYEMBIE ITPEMETHBIE PE3YJIbTATBI OCBOEHHM A ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «EOMETPUSI» (ITO TOJIAM OBYUEHNS)

OcBoenue yueOHoro kypca «['eoMmeTpus» Ha ypoBHE OCHOBHOT'O OOIIEro oopa-
30BaHMS JIOJDKHO OOECIeYMBATH JOCTHUKEHUE CIEAYIOIMIHUX MPEIMETHBIX 00pa3oBa-
TEJbHBIX PE3YyJIbTATOB:

7 KIIACC

Pacnio3HaBaTh n3y4eHHbIE T€OMETPHUUECKUE (PUTYPBI, OMPEAEIATh UX B3aUMHOE
pacnoJioKeHue, N300pakaTb TeOMETPUUECKUE (PUTYPBI; BHIIOJIHATD YEPTEXKU 10 YCII0-
BHIO 3a1a4u. MI3MepATh TMHENWHBIEC U YTJIOBBIE BEIWYUHBI. Pemars 3a1aun Ha BbIYMC-
JICHHE JUJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenath rpyOyI0 OIEHKY JIMHEWHBIX M YTJIOBBIX BEJTUYMH MPEIMETOB B pealbHON
KHU3HHU, pa3MEPOB MPUPOAHBIX 00BEKTOB. Paznnuare pa3mepsl 3TUX 00BEKTOB MOIO-
PAIKY BEIMYHHBI.

CTpouTh UEpPTEKHU K TEOMETPUUECKHUM 3a/1a4aM (C UCTIOIb30BAaHUEM CMBICIIOBOM
OMOPBI: HABOJALIME BOIMPOCHI H/WIH aJrOpUTMa YUYEOHBIX ICUCTBUI).

[lonp30BaThCAd NPU3HAKAMH DPABEHCTBA TPEYIOJBHUKOB, HMCIIOJIB30BATH IPHU-
3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEILICHUH 3a/1ay.

[IpoBOAMTE NOKA3aTENBCTBA HECIOKHBIX T'€OMETPUUECKUX TeopeM. Ilomb30-

BAaTbCS IPU3HAKAMH PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,

CBOWCTBOM MEJIMaHbl, IPOBEAEHHOM K THIIOTEHY3€ IPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
peIIeHUH TeOMETPUYECKUX 33/1a4 (C MCIIOJIb30BaHUEM 3pUTEIbHOM HATJITHOCTH U/ UITU
BepOaIbLHOM OTIOPHI).

Omnpenensts napajuieTbHOCTD MPSIMBIX C IOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT ¢
HUMH cekymasd. OnpeaensaTs NapajiebHOCTh MPSAMBIX C MOMOILIBI) PABEHCTBA pac-
CTOSIHUM OT TOYEK OAHOM IPSIMOM 10 TOUEK IAPYrOU IPSAMOU.

PemaTe 3aaun Ha KiieTyaToit Oymare.

[TpoBOIUTH BBIUYMCICHUS U HAXOJAUTh YUCIIOBbIE U OYKBEHHbIEC 3HAUECHHUSI YTJIOB
B FT€OMETPHUUYECKHUX 3a7a4axX ¢ UCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
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MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPHU MEPECEUECHUU JIBYX Mapal-
JIENBHBIX MPSIMBIX CeKyIlel. Pemars npakTuueckue 3aaui Ha HaX0K/IEHUE YTIIOB.

HmMeTh nipesicTaBiieHHE O OHATHE FEOMETPUUECKOIO0 MECTA TOUEK.

dopMyIUpoOBaTh ONpENETICHUsI OKPY>KHOCTH W Kpyra, XOpAsl U JMaMeTpa
OKPYHOCTH, MTOJIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBONCTBA IIPH pe-
IICHUH 3a7ad.

OpueHTHPOBATHCS B MOHATHUSIX: OMMCAHHASI OKOJIO TPEYTOJIbHUKA OKPYKHOCTD,
LEHTP OMHCAHHON OKpY>KHOCTH. OrnepupoBaTh Ha 0a30BOM ypOBHE (PakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA MEPECEKAIOTCSA B OJTHOM TOYKE, U O TOM, YTO
CEpEeIMHHbIE NMEPHEHANKYJIAPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OAHOU
TOYKE.

OpHEHTHPOBATHCS B MOHATUSAX M ONEPUPOBATH HA 0a30BOM ypOBHE: KacaTellb-
Has K OKPY>KHOCTH, TEOpEMA O MEPIEHANKYIIPHOCTH KacaTeIbHON U pajnyca, poBe-
JNEHHOTO K TOYKE KAaCaHU.

MMeTp npencTaBiieHre O NIPOCTEUIINX TEOMETPUUECKUX HEPABEHCTB, UX IPaK-
TUYECKOM CMBICIIE.

[TpoBOIUTH OCHOBHBIE TEOMETPUUECKUE ITIOCTPOEHHUS C TOMOLIBIO IUPKYJIS U JIH-
HEUKH.

8 KJIACC

Pacnio3HaBaTh OCHOBHBIE BUbI YETBHIPEXYTOIBHUKOB, UX 3JEMEHTHI, MOIb30-
BaThCSl UX CBOMCTBAMU IPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

OpueHTUpOBaThCS B MOHSITHUU — TOUKH TEPECEUCHUs] MEIUaH TPEyrojbHUKa
(meHTpa Macc) B pelIeHuH 3a1au.

Bnanetrs noHsiTueM cpeaHel TUHUM TPEYTroJbHUKA U TPANEIu, TPUMEHSITh UX
CBOWCTBA IIPU PELICHUU MMPOCTEUIINX TEOMETPUUECKHX 3a1a4. FIMeTs npecraBiieHue
o TeopeMe Daseca U TEOpeMe O MPOMOPIIUOHATBHBIX OTPE3KaX, IPUMEHSTh UX IS pe-
HICHUS MPAKTUYECKUX 3a/1a4 (C OMOpOoil Ha 3pUTETHHYIO HATJISATHOCTH ).

[TpumeHsTh npu3HAKK MOJ00USI TPEYTOJBHUKOB B PEUICHUU HECIIOXKHBIX T'€O-
METPUYECKUX 3a]1a4.

[Tonb3oBaThcs Teopemoit [Tudaropa mist perieHus: reoMeTpUIECKUX U MPaKTH-
YECKUX 3a7a4.

BrnaaeTs NOHATHUSIMU CMHYCA, KOCUHYCA M TAHT€HCA OCTPOTO Yria MpsIMOYTOJIb-
HOTO TpeyroJjibHuKa. [10b30BaThCsl ITUMU MOHATUSMHU JJISI PEIICHUST MPAKTUYECKUX
3a1a4 (Ipu HEOOXOIUMOCTH C OTIOPOM Ha aITOPUTM IMPABUIIA).

Breruncnars (pa3audHbIME crioco0aMu) (C OMopoi Ha CIpaBOYHYIO MH(pOpMa-
[IMI0) TUJIOIIA/Ih TPEYTrOJdbHUKA U TUIONMIAJM MHOTOYTOJIBHBIX (DUTYp (MOJB3YSCh, T
HEO0OXO0IUMO, KaTbKYJIATOPOM). [I[pUMEHSTh MOJIydeHHbIE YMEHUS B IPAKTUUECKUX 3a-
nayax.

Branerb MOHATUAMM BIHCAHHOTO M IIEHTPAJIbHOTO YIJIA, MCIOJIb30BATh TEO-
PEMBI O BIUCAHHBIX YyIiaX, yriax MeXAy XopAaMu (CEKyUIMMH) U yIiie MEXKIy Kaca-
TEJIbHOU U XOPJIOW MPU PEUICHUU MTPOCTEUIINX TEOMETPUUECKUX 3a1a4.
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BJ'IaI[CTB IIOHATHUECM OIIMCAaHHOI'O I'IGTI:»IpéX}’l“O.TIBHI/II(El, IIPUMCHSATD CBOMCTBA
OIIMCAHHOI'O I-IEDTBIpéXyI‘OJ'II:oHI/IKa IIpHu pCIICHNHA HpOCTE?fIHIHX 3ajaad.

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUA Ha IIPAKTUKE — CTPOUTh MATCMATUICCKUCMO-
JACIHN IJI1 3a1a4 peaHBHOﬁ JKU3HU U IPOBOANUTH COOTBCTCTBYIOINMEC BBITUCIICHUS C IIPH-
MCHCHHEM HOI[O6I/I$I H TPUT'OHOMCTPHUH (HOJ’IBSy)ICB, rac H€O6XOI[I/IMO, KaJIbKYJIATO-

pom).

9 KVIACC

3HaTh TPUTOHOMETPHUUECKUE PYHKIIUU OCTPHIX YIIIOB, HAXOJAUTH C X TOMOUIBIO
pa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («PELIEHUE MPSIMOYTOIbHBIX
TPEYTrOJbHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYISATOPA) AJIUHBI U YTJIbI JJIsI HETa0-
JINYHBIX 3HAYEHUM.

[Tonb3oBaThcs (opMyiamMu NMPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJIE€CTBOM JJI1 HAXOKIEHUS COOTHOIIEHUI MEXKy TPUTOHOMETPUUYECKUMHU BEJINYU-
HaMH (C OTIOpOM Ha CIIPABOYHYIO HHGOPMAITHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [UISl HAXOXKJICHHS Pa3Iu4HbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOIBLHUKOBY ), IPUMEHSTh UX MPU PEIICHUU
IPOCTEUIINX FT€OMETPUUECKUX 3a1au.

Bnanets noHaTHsIMEU peoOpa3oBaHusl MOJ00Us, COOTBETCTBEHHBIX 3JIEMEHTOB
1o00HBIX (uryp. [losb30BaThCs CBOMCTBAMHU MMOA00OUS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIYMCIIATH JUIMHBI U HAXOJUTh YIJIBI Y MOAOOHBIX (Uryp (IO aaropuTMy y4eOHBIX
nevctBuit). [IpumMeHsTh CBOMCTBA MOAO0OUS B MPAKTUYECKUX 3aJlayaX. Y METHIIPUBO-
JUTH TIPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tosnp30BaThCA TeOpeMaMHu (IO BU3YyaJIbHOW ONOpE) O MPOU3BEAEHUN OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIHX, O KBAApPaTe KacaTeJIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMATh HUX TE€OMETPUYECKUA U (DU3NUECKUN
CMBICJI, IPUMEHSTh UX B PELIEHUU T€OMETPUUECKUX U pu3nueckux 3aaad. [[puMeHsTh
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB I HAXOKECHUS JUIMH U YTJIOB.

[Tonbp30BaTHCA METOJOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSThH €0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]ay.

Bnanets MOHATUSMH MPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI 1yTH OKPY>KHOCTH U PaIMaHHON MEPHI yIila, YMETh BHIYUCIISTH IJIOIIAlb Kpyra
U ero yacred (c omopoil Ha crpaBouHyl HH(popmanuio). [IpuMeHsTh Moay4YeHHbIE
YMEHHS B IPAKTHUYECKUX 3a/1auax.

Haxonuth ocu (Wv EHTPHI) CAMMETPUHU (PUTYp, TPUMEHSThH JBUKEHUS TUIOC-
KOCTH B IIPOCTEUIINX CIIydasix.

[IpuMEHATh MOJIyYEHHBIE 3HAHUS HA MIPAKTUKE — CTPOUTh MAaTEMATHYECKUEMO-
JeU JI71s1 337124 PeajbHOM )KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C TIPU-
MEHEHHUEM MOJ00UsI M TPUTOHOMETPUUYECKUX (DYHKIHMI (TOJB3YSCh, TAe HE0OX0IUMO,
KQJIBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTBH 1 CTATUCTUKA» (ITO
I'OAAM OBYYEHUA)

[TpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BepoaTHOCTh U cTaTHCTUKa» B 7—9
KJIACCaxX XapaKTePU3yIOTCs CIECAYIOMUMHU YMEHUSAMMU.

7 KIIACC

Yurare nH(DOpMAIUIO, MPEICTABICHHYIO B TaOIUIaX, HA AUarpamMmax; Mmpei-
CTaBJIATh JJaHHBIC B BHUJI€ TAOJUIl, CTPOUTH JUAarpaMMbl (CTOJIOMKOBBIEC (CTOI0YATHIC)
1 KPYTrOBBI€) MO MAaCCHMBAM 3HAYEHUM (C UCTHOJb30BAHUEM 3PUTEIBLHON HATJISAIHOCTH
u/unu BepOabHOM OTIOPHI).

OnuceiBaTh U UHTEPIPETUPOBATH PEAJIbHBIC YUCIIOBBIE JIAHHBIC, TTPEACTABIICH-
HbIE B Ta0JIUIAX, HA AUarpaMMax, rpaukax.

OpueHTUpPOBATHCS B MOHATUIX U ONEPUPOBATh UMHU Ha 0A30BOM YPOBHE:
cpeaHee apupMeTHIECKOe, MeIaHa, HanboJIbpllee 1 HaUMEHbBIIIee 3HAUCHUS, pa3Max.
NMeTs mpencraBieHHE O CIy4aliHOH M3MEHUMBOCTH Ha IpUMepax IeH, (u-

3UYECKUX BEJIUYUH, aHTPOIIOMETPUUECKUX JTaHHBIX; UMETh MPEJCTABICHUE O

CTAaTUCTUYECKOW YCTOMYHUBOCTH.

8 KJIACC

W3Bnekats u npeoOpazoBbIBaTh MH(GOPMALIMIO, PEACTABICHHYIO B BUJE Ta0-
JUL, AMarpamm, rpauKoB; MPEACTABISAThH JAHHBIE B BUIE€ TaOJML], 1Uarpamm, rpadu-
KOB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C IIOMOIIBI CTATUCTUYECKUX
MoKa3aTesield: CpeHUX 3HAYEeHUM M Mep pacceuBaHMs (pa3Max, JUCIEPCUS U CTaH-
JApTHOE OTKJIOHCHHE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YACTOThI COOBITHIA, B TOM YHUCJE MO
pe3yJbTataM U3MepeHuidl U HabJIIoAeHUH (C UCIOIBL30BaHUEM 3PUTEIIBHOM HATJISAHO-
CTH W/Ujii BepOaJIbHON OMOPHI).

HaxonuTth BEpOATHOCTH CITy4ailHbIX COOBITUH B OMBITAX, 3HASI BEPOSITHOCTH 3J1€-
MEHTApHBIX COOBITHII, B TOM YHCJI€ B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU (C HCIIOJIb30BAaHWEM 3PUTENHHOM HATISIIHOCTH W/WIK BepOaIbHOM
OTIOPHI).

HwmeTh npeacTaBienne o rpapuueckux MOJENSX: AepeBO CIy4yaifHOTo dKCIepu-
MEHTa, AuarpaMMbl Jijepa, YUCI0Bas psMas.

OmnepupoBarh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBINIOJIHATH ONEpallMy HaJl MHOXKECTBaMU: OObEUHEHUE, TIEPECCUCHHE, TOMIOJIHEHUE;
NEPEUUCIISATh AIEMEHTbl MHOXKECTB; MPUMEHSITh CBOMCTBA MHOXKECTB (C MCIOJIb30Ba-
HUEM BU3YaJbHOW OTIOPHI).

WNmetp mpencraBieHue O rpa@uueckoM MpPeACcTaBIC€HUE MHOXKECTB M CBS3EH
MEXAY HUMHU JIJIsl OMCAHUs MTPOLIECCOB U SIBJICHUH, B TOM YKCJIE MIPU PEIICHUH 3a7a4
U3 JPYTUX Y4eOHbIX MPEIMETOB U KYPCOB.
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9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
MCTOYHUKAX B BUJIE TAOJIHUII, TUarpaMM, rpaKoB; MPEACTABIIATH JaHHbIC B BUJE Ta0-
JIMII, TUarpamm, rpadukos.

Pemate npocreiinye 3a1a4un opraHu30BaHHbIM IEPE0OPOM BapUAHTOB, a TAKKE
C UCII0JIb30BaHUEM KOMOMHATOPHBIX NMPaBUII U METOJIOB.

HwmeTs npeacTaBieHne 00 onucaTeabHbIX XapaKTePUCTHKAX Il MACCUBOB YHUC-
JIOBBIX JaHHBIX, B TOM YUCJIE CPEJHUE 3HAYEHUSA U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThI 3HaYEHUH U 4aCTOTHI COOBITHS, B TOM YHCJIE MOJIB3YACH pe-
3yJlbTaTaMy IPOBEAEHHBIX U3MEPEHUN U HA0II0IeHNH (C OOPOM Ha CIIPAaBOYHYIO UH-
dbopmaruro).

HaxoauTbs BepOATHOCTU CIydyalHBIX COOBITHI B HM3YYEHHBIX OMNbBITaX, B TOM
YHCJIE B OMbBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPUSAX UCIIbI-
TaHWM 10 NIEPBOTO YCIIEXA, B CEPUSIX UCTIBITAHUN bepHyIuIn.

NmeTps nipeacTaBiaeHue O CIIy4aliHOM BEJIMYHUHE U O PACTIPENCICHUN BEPOSTHO-
CTEN.

HmeTh npeacTaBieHue 0 3aKOHE OOJIBIINX YUCEN KaK O IIPOSBICHUH 3aKOHOMED-
HOCTH B CJIy4aiiHOW U3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBLINX YUCEN B IPUPOJIE U 00-
IIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe IUIaHUPOBAHKWE U KOJIMYECTBE YAcCOB, OTBOJMMBIX Ha OCBOCHHME KaXKJI0M TeMbl y4eOHOTo mpeameTa
«MaremaTukay IIpuMepHON ananTUpOBaHHON OCHOBHOM 00pa30BaTeNbHON IMPOrpaMMbl OCHOBHOTO O0IIEro oOpa3oBaHUsI00y-
YaIOIIMXCS C 3aJCPHKKOM IICUXUYECKOrO Pa3BUTHUSA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOUIMM pasnenoM IIpumepHoiipaboueii
IporpaMMbl yueOHOro npeamMera «MaremaTtrukay 00pa3oBaTebHON MporpaMMbl OCHOBHOTO 0011ero o0pa3zosanus. [Ipu atom Op-
raHW3alys BIPABE caMa BHOCUTh U3MEHEHHUS B COAEPKAHUE U paclpeielieHre yueOHOro MaTepuana 1o rogamoOydeHus, B 1o-
CJIEI0BATEIbHOCTh U3YUYEHUS TEM U KOJIMYECTBO YaCOB HA OCBOCHUE KaXK0M TEMBI, ONPEIETICHUE OPraHU3aMOHHBIX POpM 00Y-
yeHus U T.11. OOOCHOBAaHHOCTh JJAHHBIX U3MEHEHUI OonpenesnsieTcs BIOpaHHbIM oOpa3zoBarenbHolopranusanueii YMK, nnau-
BUTyJIbHBIMU NICUXO(PU3NYECKUMH OCOOCHHOCTSIMU KOHKPETHBIX oOydatomuxcs ¢ 311P, crenensio yCBOEHHOCTH UMM Y4€OHBIX
TEM, pEKOMEHJALUAMU IO 0TOOPY M ajanTaluy yyeOHOro MaTepuaia 1o MaTeMaTuke, IpeacTaBieHHbIMU B [losicHUTENbHOM

3aIICKC.

5 kaacce (He menee 170 u)

HasBanmue pas-
aesa (TemMbl)
Kypca (4uciao

4acoB)

OcHoBHOE codepiKaHue

OcHoBHbIE BUIbI €ATEJIbLHOCTH 06yqa101unxcn

HarypaiabHble
uncia. [leiicrBus ¢
HATYPAJbHBIMH

YK CIAMU

(43 9)

JecsaTuyHas cucTemMa CUUCIEHUA. PsA HaTypalbHBIX YUCEI.
Hatypanbnsiit psaa. Yucno 0. HatypanbHble uncia Ha KOOp-IH-
HaTHOU npsAMoil. CpaBHEHUE, OKPYTJIIEHUE HATypaIbHBIXYUCE.

ApudmeTrnueckue 1eUCTBUS ¢ HaTypalbHbIMU yuciaMu. CBOM-
CTBA HYJIS IIPU CIIOKCHUU U -yMHOXXEHUHU, CBOMCTBA €IUHHUIIBI
IIpU YMHOXeHHH. [lepeMecTuTenbHOe U COYETaTEIbHOE CBOM-
CTBa CJIOKECHUS U YMHOXXEHHUS, pacnpeoeiumenbHoe C80UCHEO
VMHOMNCEHUSL.

III/ITaTl), 3allUCbIBaThH, CpaBHMBATb HATypaJbHBIC 4YHCIIA,
Y4acTBOBATH B 00CY:KI€HMHU CIOCOOOB YIOPSAOYMBAHUS YH-
CellL

M300paxkaTh KOOPIMHATHYIO NPSIMYIO, 0TMEYATh 4HCia TOY-
KaMH Ha KOOPJAMHATHOM IPSIMOM, HAXOAMTH KOOPANHATHI TOUKH.
HccaenoBarh cBoOicTBa HaTypanbHOro psga, yucen 0 u 1 mpu
CJIOKCHUH 1 YMHOXKCHHH.

Hcnonb30BaTh NpaBHIIO OKPYTJIIEHUS HaTypalbHBIX YUCEI IIPU
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Jlenumenu u kpamuvle 4ucna, pa3ioKEHHE YUCIIA HA MHOXH-
tenu. Jlenenue ¢ ocratkoM. [IpocTeie u coctaBHble uncna. /lpu-
sHaku oenumocmu Ha 2, 5, 10, 3, 9.

CreneHb ¢ HATypaJbHBIM MOKA3aTEJIEM.

Hucnosble BBIPAKEHHUS; TOPSALOK ACHCTBU.

Pemenne TekCTOBBIX 3a/1a4 Ha Bce apu(METHICCKUE ACHCTBUA,
Ha JBUKEHUE U MOKYTIKH.

HEO0OXOIMMOCTH C OMOPOH HA ATOPUTM TPaBHIIA.

BopinoaHaTs apudmerudyeckue AeMCTBUSA C HATypabHBIMU
YUCJIaMH, BBIYUCJIATH 3HAYCHUS YHUCIOBBIX BBIPAKEHHUU CO
ckoOkaMu 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BEJICHUE B BUJE CTEIICHU, YNTATh CTEIICHHU,
HCI0JIb30BATH TEPMHUHOJIOTHIO (OCHOBAaHUE, 10KA3aTeNh), BbI-
YHCJIATH 3HAYEHHS CTEIICHEH MPU HEOOXOJUMOCTH C BU3Yallb-
HOW OIOPO.

BbInoTHATH NPUKUAKY M OLEHKY 3HAYECHUN YHMCIIOBBIX BbIpa-
JKEHU, MpeAaraTb 1 NPUMEHSATh NPUEMBbI POBEPKH BbHIYHC-
JICHUH.

Hcnonb30BaTh Mpu BBIUKUCICHUSX NEPeMeCTHTEIbHOe H coYe-
TaTeJbHOE CBOMCTBA CJI0KEHHS M YMHOKeHUs1, pacnpeoenu-
menbHOe C8OUCME0 YMHOMICeHUs, HOPMYIIUPOBATh H TPUME-
HATH IPABUJIA MPe00Pa30BaAHMS YMCJIOBbIX BbIPAKEHU I HA OC-
HOBe CBONCTB apu(pMeTHYeCKHX AeiicTBUHNIPU HEO0X0ANMO-
CTH € HANPABJAIOLIECH NOMOIIbIO.

@opMyJIMPOBATH ONpeAeeHHus ISIUTENs U KpaTHOTO (C OMo-
poii Ha aNTOPUTM MpaBWiIa), HA3bIBATh JICJIUTENU M KPaTHBIC
YHCIIa; paclo3HABATh MTPOCTHIE U COCTABHBIE YKCTa; (POPMY.IH-
poBaTh U IPUMEHATH MPU3HAKHU JenuMocTH Ha 2, 3,5, 9, 10, (¢
OTIOPOH Ha AJITOPUTM TPABUIIA); MPUMEHSITH AJTOPUTM PasJio-
JKEHHUs 4YMClla Ha TMPOCThIE MHOXHUTEIN; HAXOAUTh OCTaTKU OT
JIeJICHUS] ¥ HETIOJIHOE YaCTHOE.

Pacno3HaBaTh UCTUHHBIE M JIOXKHBIE BBICKA3bIBAHHUS O HATY-
PATBHBIX YHCIIAX, NMPUBOJAMTH NMPUMEPbI W KOHTPIPHUMEPHI,
CTPOMTH BBICKA3BIBAHUS U OTPUIIAHUS BBICKA3bIBAHUN OCBOM-
CTBax HATypaJbHBIX YHCEN C OMIOPOI Ha oOpasell.

Pemath TekCTOBBIE 33a/1auu apu(PMETHUECKHM CITIOCOOOM, HC-
M0JIb30BAaTh 3aBHCMMOCTH MEXAy BEIUYMHAMU (CKOPOCTH,
BpeMsI, pACCTOSTHUE; II€HA, KOJMYECTBO, CTOMMOCTh U JIp.) MpHU
HEO0OXOIUMOCTH C MCIIOJIb30BAHUEM CIIPABOYHOMN MH(POpMAIUU:
AHAJIM3UPOBATH TEKCT 33]1a4M, lepeopMyTUPOBAThH YCIOBHE,
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U3BJIEKATH HEOOXOAMMBIC JAHHBIE, YCTAHABJIUBATD 3aBUCUMO-
CTH MEXy BeJTUYMHAMU IPU HEOOXOIMMOCTH CHAIPABIISIOIICH
ITOMOIIIBIO.

MoaenupoBaTh XOJ PEIICHUS 33Jla4d C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoaNTH, pa3dupaTh Pa3IUYHBIC PEIICHHS, 3allUCU pEIlle-
HHUM TEKCTOBEIX 3aj1ad4.

C noMombI0 TEAarora OIEeHUBATh TOJYyYSHHBIA pE3yIIbTaT,
OCYLIECTBJISATH CAMOKOHTPOJIb, TPOBEPsisi OTBET Ha COOTBET-
CTBHUE YCJIOBHIO, HAXOAUTh OIUOKHU.

Pewams 3a0auu ¢ nomowpro nepedbopa 6cex 603M0M}CHBIX 6a-
PUAHmMO8.

3HAKOMHTHCS € HCTOPHUE pa3BUTHS apU(PMETUKH.

Harasanas reo-
MeTpus. JIuHuuHA

MJI0CKOCTH
(12 u)

Tqua, npsamast, OTpe30K, JIy4. JlomaHas. I/ISMepeHI/Ie JJINHBI OT-
PE3Ka, METPUICCKUC CAMHUIBI U3MCPCHUA NJIMHBI. Opr)KHOCTI)

U KPYT.
[Tpaktuyeckas pabora «IlocTpoeHne y3opa U3 OKpy>KHOCTE».

VYrou. IIpssMoH, oCTpBIi, TyIION U pa3BEPHYTHIN yribl. M3mepe-
HUE YIJIOB.

[Tpaktuyeckas padbota «IlocTpoeHne yriaosy.

Pacno3naBath Ha yepTexax, pUCyHKaX, OMUCHIBATD, UCIIO/b-
3y TEPMHUHOJIOTHIO, U HM300pa’kaTh C MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB (IIpH HEOOXOAMMOCTH TO BHU3YallbHOH omope):
TOYKY, IPSAMYIO, OTPE30K, JIy4, YroJI, JOMaHYI0, OKPYKHOCTb.
Pacno3HaBaTh, NPUBOIAUTH NMPUMeEPbI OOBEKTOB PEATbHOTO
MUpa, IMEIOIMUX GopMy U3ydeHHBIX (PUTYp, OLleHUBATH UXJIU-
HEWHBIE pa3MEPBI.

Hcnonb30BaTh TUHENKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI JJIsI
MTOCTPOCHUS M U3MEPECHUS: M3MEPATH JUINHY OTPE3Ka, BEIIMUUHY
yIJIa; CTPOMTH OTPE30K 3aJTaHHOU JIUIMHBI, YTOJI, 3a1aHHOM BEJU-
YUHBI; OTKJIAABIBATH IHUPKYJIEM paBHbIE OTPE3KH, CTPOMTH
OKPYKHOCTb 33/IaHHOTO pajinyca.

N300paxaTh KOHPUTypalluy TeOMETpUYeCKUX (GUTyp U3 OTpe3-
KOB, OKPY>KHOCTEM, UX 4YacTe€l Ha HEJIIMHOBAHHOM U KJIETYATOU
Oymare; npeaJjaratb, ONUCHIBATH U 00CYKIATHCIIOCOOBI, aJ1-
TOPUTMBI [IOCTPOEHHUS TIOCJIE COBMECTHOT'O aHAJIN3A.
Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOW M KJIETYATOM

45




Oymare TIpsSMOINA,

CPAaBHHMBATb YTJIBL
BbI4uCcASTH ATUHBI OTPE3KOB, IOMAHBIX.

IMoHuMAaTh M HCNOJIL30BATh MPH PelIEHHH 32124 3aBHCHMO-
CTH MEXAY €AMHULAMH METPHYECKOW CHCTEMBI MEp; 3HAKO-
MHUTBCS C HEMETPUYECKUMH CHCTEMaMH MEp; BbIPAKATH IITHHY
B Pa3JIMYHBIX €MHULIAX U3MEPEHUS NPH HEOOXOJUMOCTHUC OIO-
pO¥i Ha CIIPaBOYHYIO HH(OPMALHIO.

HccaenoBathb Gurypsl u KoHGUTYpalluu, UCHONB3YS HHPPOBHIE
pecypchl.

OCTpBIM, TYyNOW, pAa3sBEPHYTHIA  YIJIbI;

OOLIKHOBEHHEIE
npoou
(48 v)

Hpo6s. IlpaBuibHble M HempaBuibHbBIE Jpobdu. OCHOBHOE
cBoiicTBO ApodOu. CpaBHEHHE IPOOEH.

CrnoxxeHue 1 BhIYMTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. VYMHOXEHHE U JeJeHHe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-00paTHBIEC JPOOH.

Pemenne TekcToBBIX 3ajad, conaepkamux Apodu. OcCHOBHBIE
3a/1a4¥ Ha ApoOu.

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHU .

MopaeaupoBath B TpaduyUecKoi, NpeaMeTHOW ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA IOHATUS M CBOWMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YurtaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
Npeaaratb U 00CyKIaTh COCO0bI YIIOPAI0UYNBaHUS APOOECH.
M300paxkars  OObBIKHOBEHHBIE  JOpoOM  TOYKaMHU  Ha
KOOpJMHATHOM  MpsAMOM; HMCHOJB30BATh  KOOPAMHATHYIO
OPSAMYIO JUIsl CPAaBHEHUS JIpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpOM Ha TMPaBuUIIoO;

HCI0JIb30BATh OCHOBHOE CBOMCTBO IpoOM NJsl coKpaujeHus
Opobeu u npusedeHus OpodU K HOBOM)Y 3HAMEHAMENO 8
NPOCMENUUX CLy4asix.

IIpeacraBasaTs 1o oOpa3ily cMemiaHHyi0 JpoOb B BHUIE
HENpPaBWJIbHOM M  BBLAENATH IEJyI0 YacTh 4HCIa U3
HEMpaBUIBHOM Apo0wu.

BbinoaHATs apupmernyeckue AeiicTBUS C OObIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITb CBOMCTBA
apu(MeTUIeCKUX IEeHCTBUH Il palliOHATN3AllUY BHIYHCICHUH.
BbInoTHATH, NPUKHMAKY M OLEHKY pe3ylbTaTa BbIYHMCICHUN;
npeajarathb U NPUMeEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh MccjeI0BAHUSA CBOWCTB Jpo0ei, OmMpasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BHICKA3bIBAHUS O JIPOOSX,
NPUBOAUTH MPUMePbI U KOHTPIIPUMEPHI.

Pemiath mpocTeifiine TEKCTOBBIE 3a/1a4H, COACpKaIIue APo0-
HBbIE TAaHHBIC, U 33]]a4l HA HAXO0JCOEHUE YACU Yel020 U Yello20
no e20 Yacmu, 6blAGIAMb UX CXO00CHEA U PA3TUYUAL.
MopenupoBaTh XOJ PELICHUS 33a4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TAOJIUIIEI.

I[IpuBoauTH, pa3éupaTh, OLEHUBATH PA3TUYHBIC PEIICHUS, 3a-
IIMCH PELLIEHU I TEKCTOBBIX 33a]a4 P HEOOX0IMMOCTH C HaIlpaB-
JSIOIEH ITOMOIIBIO.

C noMompbI0 MeAarora OUeHMBATh IIOJYYEHHBIH pe3ylbTarT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSsl OTBET Ha COOTBET-
CTBHUE YCJIOBHIO, HAXOAUTH OIIUOKHU.

3HAKOMMTBCS ¢ MCTOPHUeEN pa3BUTUS apUPMETUKH.

TOM 4YHCIC C IIOMOIIBIO

Harasiinas reo-
merpusi. Muoro-
yroabHuku(10 u

MHOroyrojapHUKH.
KBajpar.

YeTsIpEXYrOJbHUK,  OPAMOYTOJIbHUK,

TpeyrojbHUK.

[Tnomane ¥ nepuMeTp NpsIMOYTOJIBHUKA U MHOIOYTOJIBHUKOB,
COCTaBJICHHBIX W3 MPSIMOYTOJILHUKOB, €IWHULBI U3MEPEHUS
wiomaau. lleppumerp MHOTOyrojapHUKA.

Pacno3znaBarth, H300paskaTh C IOMOILBIO YEPTEKHBIX UHCTPY-
MEHTOB M OT PyKH, MOJICJIMPOBATh U3 OyMaruMHOTOYT OJIbHUKH.
IIpuBoanTHL NMpUMeEpPbI 00BEKTOB PEATBHOTO MHMpPa, UMEIOIINX
¢bopMy MHOIrOyroJbHHMKa, NPSMOYIOJbHUKA, KBaJpara, Tpe-
YTOJIbHUKA, OLEHUBATD UX JIMHEWHBIE pa3MEpHI.

BeryucasaTe: nepumMeTp TpeyrobHUKA, IPAMOYTOJIbHUKA, MHO-
royrojbHHKa; MJIOLIAb MPIMOYTOJIbHIKA, KBaJpaTa (IIpHu HeoO-
XOZMMOCTH C OMIOPOM Ha aJITOPUTM YUEOHBIX JIEHCTBUIA).
MN300paxkaTh OCTPOYTOJIbHBIE, NMPSIMOYTOJIbHBIE M TYHNOYTOJIb-
HBIE TPEYTOJIbHUKH.

CrpouTh Ha KJIeT4aToi Oymare KBaJipaT U MPsIMOYTOJIbHUK C 3a-
JTAHHBIMU JUIMHAMH CTOPOH.

HccaenoBarb cBoiicTBa INPAMOYTOJIbHUKA, KBajgpara IIyTEM
HKCIEpUMEHTa, HaOIIOACHUS, W3MEPEHUs, MOJCIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U MPSIMOYTOJIbHHUKA.
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Pacno3HaBaTh MCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS OMHOIO-
YTOJIbHUKaX, IPUBOAUTH IPUMeEPbI U KOHTPIIPUMEDHI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBaJgpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢buryp; pa3dmBaTh IPSIMOYIOJIBHUK Ha KBaJpaThl, TPEYroib-
HUKH; COCTABJSATH (QUTYpHI U3 KBaJPATOB M NPSIMOYTOJIEHUKOB
U HaXOJUTh UX IUIOLIA/b, pa30uBaTh (UIypblHA MPSMOYTOJib-
HUKHU 1 KBaJIpaThl U HAXOUTh UX IUIOIIA/b (IPUHEOOXOUMOCTH
C HaIIPaBJISAIONIEH TOMOILBIO).

BeipaxaTh BeIMUMHY IUIOLIAN B PA3JIMYHBIX €AVMHUIIAX U3ME-
pPEHUS METPUYECKON CHCTEMBbI MEp, HCIO0JIb30BATH3aBHCHMO-
CTH MEXJy METPUYECKMMH E€IMHUIAMU H3MEPEHHUS IUIOLIAaN
IIPpU HEOOXOMMOCTH C ONOPOI Ha CIIPAaBOYHYIO HH(POPMALIHIO.
3HAKOMMTBCS ¢ IPUMePAMH NMPUMeHEHMs IUIOIAIN U NepU-
MeTpa B IIPAaKTUYECKUX CUTyauusx. Pemarsb 3aga4u u3 peanib-
HOM KU3HU, NP HEOOXOIUMOCTH C OMOPOM Ha aJTOPUTM IIpa-
BUJIA, 00CYKIATh PA3JIMYHBbIC CIIOCOOBI PEILICHNUS 3a1ay.

JlecsiTUUHBIE
apoou
(38 u)

Hecstuunas 3anmuch npodeii. CpaBHEHHE IECATUYHBIX TPOOEH.

JleiicTBus ¢ necATUUHBIMU APOOSMU. OKpyaieHue 0ecamuyHbix
opobelt.

Pemenne TexcToBBIX 3amad, conaepkamux ApoOu. OCHOBHbIE
3a/1a4¥ Ha JpoOu.

IIpeacTaBasiTh JeCATUYHYIO IpOOb B BU/1€ OOBIKHOBEHHOMH, YH-
TaTh U 3aNHUCBHIBATH, CPABHUBATH JCCATUYHBIE ApOOH, Mmpe.-
Jlaratb M 00Cy:K1aTh COCOOBI YIIOPSI0YMBAHUS JIECATUUHBIX
TpoOeit.

N3o0paxath necatnyHble ApoOU TOUYKAMHM Ha KOOPAMHATHOM
IPSAMOM.

BoisiBJASITH €XOACTBa M Pa3jiu4Ms MPAaBHI apUPMETHUECKUX
JENCTBHUI ¢ HATYpaJIbHBIMH YHCIIAMU U IECATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAIN3A.

BbInoaHATh apudmeTnyeckre ASUCTBUS C AECATUYHBIMU JPO-
OsIMM; BBINOJHATH NMPUKWAKY U OLleHKY pe3yibTaTaBbluHCIIe-
HHUI.

IIpuMeHsiTh cBoiicTBa apudmMeTHUecKux MACUCTBUM  JUIs
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panMoHANM3aIMN BEIYMCIICHUM.

Ilpumename npasuno okpyzieHus Oecsimuunvix Opoodeil, IPU
HEOOXOJMMOCTH C BU3YaJIbHOM OMOPOH.

IIpoBoaAUTH HCCIETOBAHUSA CBOMCTB JECITHUHBIX IPOOEH, Ommu-
pasich Ha YUCIOBBIE SKCIEPUMEHTHI (B TOM YHUCJIE CIOMOIIbIO
KOMIThIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSX,
NPUBOAUTH NMPUMeEPbI U KOHTPIPUMEPHI, CTPOUTHBbICKA3bI-
BaHMSA ¥ OTPUIAHUS BHICKA3bIBAHUH.

Pemath mpocteiiime TEKCTOBBIE 3a7a4M, COAEpKalue Apoo-
HBIE JIAHHBIC, U HA HAXO0JiCOeHUe Yacmu Yenio2o0 U Yeio2o noe2o
yacmu;, BHIABJISITh UX CXOJACTBA U Pa3jMyMs.

MopaeanpoBaTh XOJ PELICHUS 3a/ayd C IOMOIIbIO PUCYHKA,
cxeMmbl, Ta0auIbl. Pa3ouparts pa3inyHble peLIeHUs], 3aIIUCH pe-
HIEHUM TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIIAMU B PEATbHBIX KU3HEHHBIX
CUTYaIsX.

C nomMombI0 meaarora OLEHUBATH IOJYYEHHBIM pe3yJbTar,
OCYHIECTBJISATh CAaMOKOHTPOJIb, MPOBEPsiE OTBET Ha COOTBET-
CTBHUE YCJIOBHIO, HAXOAUTh OIIUOKHU.

3HAKOMHTHCS ¢ MCTOPHUEN pa3BUTHS apUPMETUKH

Harasignas reo-
meTpus. Tena u

(urypsis npo-
crpancTBe(9 u)

Mmnocoepannuku. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

Ipsamoyeonvuolil napannenenuneod, Kyo. Pazeépmxku xyba una-
panneienuneod.
O6vém Kyba, npamoy20ibH020 napaieienuneod.

Pacno3snaBaTh Ha 4YepTexkax, PUCYHKAX, B OKpY:KaloleM
MHpe NPsIMOYTOJIbHBIN Mapajuienenumnes, Kyo, MHOTOIpaHHHKH,
ONNCHIBATDH, HCIOJIb3YSI TEPMHUHOJIOTHIO, OLIEHUBATH JIMHECH-
HBIE pa3MephbI.

I[IpuBoauTH NMpUMeEPbI 0OBEKTOB PEATHHOTO MHPA, UMEIOIINX
¢dbopMy MHOTOTpaHHUKA, MPSIMOYTOJBHOTO TapauieNienure/a,
KyOa.

N300pazkaTh Ky0 Ha KieT4aToil Oymare.

HccaenoBarh cBoiicTBa Kyba, NMpsMOYroJbHOTONapasuIesenu-
nesia, MHOIOTPaHHUKOB, MCIIONB3YsI MOJIETH MPH HEOOXO0IUMO-
CTH C HAIIPABJISIOLIEN TTIOMOLIBIO.
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Pacno3naBath pa3BépTku KyOa U napamienenunena. Momenan-
poBaTh Ky0 M napajuiesienure, u3 OyMaru u mpoYyux mMarepua-
JIOB, 1O 00pa3iry.

Haxonuth u3MepeHUs, BBIYUCIAATH IUIONIAL TOBEPXHOCTH,
00BEM Ky0a, MPSMOYTOIBHOTO MapaJUIeNIeuIie/ia C OMOPOol Ha
ATOPUTM YYEOHBIX JICHCTBHI, HCCJI€I0BATh 3aBHCHMOCTb
00béMa Ky0a OT IJTMHBI ero pedpa.

Ha6uonaTh 1 MPOBOANTH AHAJIOTHH MEXIY OHATUSMU TLIO-
maau u 00bEMa, IMepuMeTpa 1 IUIOIIAIU OBEPXHOCTH.
Pacno3HaBaTh MCTUHHBIC W JIOKHBIC BBICKAa3bIBAHHSI OMHOTO-
rpaHHHMKax, MPUBOAUTH MPUMeEPHI U KOHTPIpUMEpsL. Pemarh
3a/1a4| U3 PeabHOM JKU3HHU.

IloBTOpPEHME
1 000011IeHHE
(10 u

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOJIOB Kypca S Kjacca,
000011IeHE 3HAHUH.

BoruncasaTs 3Ha4eHNs BBIPAXKCHUN, COAECPKAILNX HATypaJIbHbIE
qucia, OObIKHOBEHHBIE U IECATUYHBIE POOU, BBITOIHATHIIPEOO-
pa30BaHus YUCell IPU HEOOXOIUMOCTH € HANpaBJIAIOLICH TOMO-
LIBIO.

Bbi0npaThs cnocod cpaBHEHUS 4YKCEN, BBIYHCICHWM, NMpHMe-
HATHb CBOMCTBA apu(METUUECKUX JTCUCTBUH ISl palliOHAIN3a-
[IUH1 BLIYHUCIIEHUN.

OcymecTBaAATH CAMOKOHTPOJIb BBIITOJIHAEMBIX ACHCTBUM U ca-
MOIIPOBEPKY PE3YJIbTATA BBIYUCICHUMN.

Pemiate mpocreiimume 3agauyM 13 peaJbHOW KU3HH, NMpPHMe-
HATb MaTeMaTH4YeCKHe 3HAHUS JUIsl pELICHUs 33]1a4 U3 APYTHUX
y4eOHBIX IPEIMETOB.

Pemars npocreiiimue 3a1a4i pa3sHbIMHU C1IOCO0aMH, CPABHU-
BaTh CIOCOOBI PEIICHMS 3a/1a4, BLIOUPATh PallMOHAJBHbIN
cnoco0d.

6 kiaacc (He meHee 170 u)
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Ha3Banue pa3-
aeja (TeMbl)
Kypca (4uciio

4acoB)

OcHoBHoOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

HarypaabHble
yHciIa

(30 u)

Apudmernueckue 1eiiCTBUS C MHOTO3HAYHBIMHU HATYPaIbHBIMH
yuciiaMu. YHcoBble BBIPDAKEHUS, MOPSIIOK NEHCTBUM, UCIIOJIb-

30BaHUE CKOOOK. OKpyriieHHuEe HaTypaJbHbIX YHUCEIN.

Jenutenu u KpaTHBIE YUCTA; HAUOOIbWULL 0OWULL Oenumenb U

HAaumeHnvuiee 061/1/;66 KpamHoe.

Paznoxxenue umcia Ha TPOCTbIE MHOXHUTENU. JlemuMoCTh

CYMMBI U IIpou3BeeHUs. JleTleHue C OCTaTKOM.
Perienue TekcTOBBIX 3ajay.

Bouinoansars apudpmernyeckue JeiicTBUSI ¢ MHOIO3HAYHBIMU
HaTypaJbHBIMHU YUCIIAMH, HAXOAUTH 3HAYEHMsI YHCIIOBBIX BbIpa-
’KEHUI CO CKOOKaMHM M 0€3 CKOOOK; BBIYMCJATH 3HAYEHHUS BbI-
Pa)XXE€HHI, COIEpKALUX CTEIICHHU.

BbInoiHATL NPUKHMAKY U OUEHKY 3HAYEHUW UYMCIIOBBIX BBIpa-
JKEHU, TPUMEHSITh MPUEMbI POBEPKU PE3yJbTaTa.
Hcronb30BaTh Mpu BHIYKMCICHUSX NMEPeMecTHTEIbHOEe U cove-
TaTeJibHOE CBOICTBA CJIOKEeHUS U YMHOYKEHUsl, pacnpeoeiu-
menbHOe CEOIICIEO YMHOMCEHUA OMHOCUMENIbHO CI0MHCEHU,
CBOMCTBa apupMeTHYeCKUX AeHCTBUI.

HcciaenoBaTh 4nCI0BbIC 3aKOHOMEPHOCTH, TPOBOIUTHUHCIIOBBIC
IKCIIEPUMEHTHI.

®opmyMpoOBaTH ONpeldeJeHHsl JCIUTENd U KpPaTHOro,
HauOOJIBIIIETO OOIIETO NETUTENSI U HAMMEHBIIIETO OOIIETro Kpart-
HOTO, TPOCTOI'0 U COCTABHOT'O YUCEI; UCIIOIb30BATh STUIIOHSITHS
IIpU pelleHu  3a/1a4 (IpU HEOOXOAUMOCTH € OIOPOI HAaITOPUTM
npaBuIIa).

IIpuMeHATH AJrOpUTMbI BBIUUCIECHUS HaWOOJBIIETO OOIIEro
JIeTTUTENsI U HAUMEHBIIIETO 00IIEero KPaTHOTO JABYX YHCEIN, ajlro-
PUTM Pa3JI0KEHUS YMCIIa Ha MPOCThIE MHOKUTEIH.
HccaenoBath cBOMCTBA JEIMMOCTA CYMMBI U IPOU3BEACHUS YH-
ceJl ¢ OopoM Ha BOIMPOCHBIH TUIAH.

IIpuBoAMTHL MPUMePBI YUCEI C 33IaHHBIMU CBOMCTBAMHU, Paclo-
3HABATh BePHbIE U HEBEPHbIE YTBEPKJICHUS O CBOMCTBAXUHUCET,
ONpPOBEPraTh HEBEPHBIC YTBEPKJACHHUS C TTOMOIIBIO KOHTPIIPH-
MEpOB.

KoncrpyupoBarh mMareMaTHyeckue NpeIJIO:KeHUsI C TTOMO-
IIBIO CBSI30K «H», «HJIH», «ECIH..., TO...» 0 00pa3siry.
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PemaTh TEKCTOBBIC 3a/1a4H, BKIKOYAIONIUE TOHATUS ICTUMOCTH,
apu(PMETHYECKUM CITOCOOOM, HCIIOJIB30BaTh Iepedop BCeX BO3-
MOJKHBIX BAPHAHTOB C OIOPOI HAa BOIPOCHBIN ILIaH.
MoaenupoBaTh XOJ pEIICHUS 3aJla4d C MOMOIIBIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBoIUTE, pa3dupaTh, OIICHUBATH Pa3IUYHbIE PelIeHusl, 3a-
NMHUCH pellleHHii TEKCTOBBIX 3aJa4 C HampaBJsAIoNneH MoMo-
IBIO.

Kputnyecku orieHHBaTh MOJYYeHHBIH pe3yjbTaT, HAXOAUTH
ONIMOKH, OCYIIECTBJISATH CAMOKOHTPOJIb, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamoie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMSI TOYKaMH, OT TOUKHU OO0 HpHMOﬁ,

JUITMHA TTyTH HA KBAaJPAaTHOM CETKe.
IIpumepvl npsmvix 6 npocmpancmee.

Pacno3znaBaTp Ha 4yepTekax, pUCYHKaX Cllydad B3aUMHOIO pac-
II0JIO’KEHHUS JBYX NPSAMBIX.

M300paxkaTh ¢ NOMOIIBLIO YePTEKHBIX HHCTPYMEHTOB KJIET4a-
TOI Oymare JiBe mepeceKaroluecs npsimMble, IBE MapajulebHbIe
IpsIMbI€, CTPOUTD MPSAMYIO, IEPIEHIUKYISIPHYIO JAHHOM.
IIpuBoanTH npuMepsbl napajuIeIbHOCTH "
NEPIEeHIUKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

PacnozHaBaTh B MHOTOYrojbHUKax MEPHEHAUKYISIPHbIE U Ma-
paynenbHble cTOpoHbl. M300paskaTh MHOTOYTOJIBHUKHU C Mapall-
JIEJIbHBIMU, NIEPIEHIUKYISIPHBIMA CTOPOHAaMHU 110 o0Opasity. Haxo-
JAUTH PACCTOSIHUE MEXY ABYMs TOYKAaMH, OT TOUKHU JI0 IPSIMOH,
JUIMHY TIyTH Ha KBAaJpaTHOM CETKE, B TOM YHCJIE UCTIOIb3YS Lud-
POBBIE PECYPCHI.

Apoon
(32 u)

OObIkHOBEHHast  ApoOb, OCHOBHOE  CBOMCTBO

cokpainenue aqpooeit. CpaBHEeHHE U YIOPSI0YMBaHUE IPOOEH.

Jecstuunble qpodbu U MEeTpUYecKas CUCTEMa Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBH U YNOPSIAOYMBATH Jpo0OH, BHIOUPATH CHOCOO
CpaBHEHHs Jpobeit.

IIpeacTaBasATh 1ecATUYHBIE APOOH B BHJIE OOBIKHOBEHHBIX JPO-
Oeili 1 OOBIKHOBEHHBIC B BUJIC IECATHYHBIX, HCMOJIb30BAaTh IKBU-
BaJICHTHbIE MPEJACTABJEHHs TPOOHBIX YUCEN NMPH WX CpaBHe-
HUM, TIPH BBIYUCIEHUSX (IPU HEOOXOAMMOCTH C

52




OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[Tonsitue mpoueHrta. BerunciaeHue mpoueHTa OT BEJIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemiennie TeKCTOBBIX 3aj1a4, COAEPKAIIUX APOOU U MPOICHTHI.
[TpakTrueckast padota «OTHOILIEHUE AJTUHBI OKPYKHOCTH K €€
TUAMETPY».

HaIpPAaBJISAOLIEH TOMOILBIO).

Hcnoab30BaTh ecATUUHBIE JpoOU MPpU IpeoOpa3oBaHUU BEIH-
YUH B METPUYECKOMN CUCTEME MEP.

Boinonars apugmMeTnyeckue aeidCTBHS C OOBIKHOBEHHBIMHU U
JECATUYHBIMU JPOOSIMHU.

BbIuucasiTh 3HAaYEHUS BBIPAKEHUH, COAEPIKAIIMX OOBIKHOBEH-
HbI€ U JIeCATUYHBIE IPOOH, BBINOIHATE IPeoOpa3oBaHus Apooei,
BBIOMPATh C€MOCO0, MPUMEHATH CBOMCTBA APUPMETUICCKUX
JEUCTBUH IS palliOHAIN3aLUN BEIYACICHUM.

CocTaBJifITh OTHOIIECHUS U IPONOPLUHU, HAXOAUTH OTHOLICHUE
BEJINYMH, JAEIUTh BEIMYUHY B JAHHOM OTHOLIECHUHU.

Haxoautp 3KcnepMMeHTANbHBIM NMYTEM OTHOLUEHHUE JJIMHBI
OKPYXHOCTH K €€ TuameTpy (Ipu HEOOXOAUMOCTH C HaIIPABJISIO-
e TOMOIIBIO).

Haxoauth MaciuTa0 njiaHa, KapThl U BBIYUCIISTh PACCTOSIHUS, HC-
MOJIb3Yysl MaclITad ¢ ONOpOM Ha aNropUTM Y4eOHBIX AEHCTBHA.
OO0BACHATH, YTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI peuu cOo
CJIIOBOM «IIPOILIEHT». BhIpasarh NpoueHTsl B 1po0sSxX U IpodH B
IIPOLIEHTaX, OTHOIIIEHUE JIBYX BEJINYMH B IIPOLIEHTAX.
BbI4McasATh IPOLEHT OT YKMCJIA U YUCIIO IO €70 IPOLIEHTY.
OxpyrasiTe ApoOu U MPOLEHTHI, HAXOIUTh NMPHOIMKEHHS YU CET
pU HEOOXOIUMOCTH € MCIIO0JIb30BaHHEM BU3YaJIbHOMN OIMOPBHI.
Pemarhb 3a5a4m Ha 4acTH, IPOLIEHTHI, IPOIIOPLIUH, HA HAXOXKC-
HUe IpoOu (MpOLeHTa) OT BEIMUYMHBI M BEIMYMHBI 1O €€apodu
(mporeHTy), 1podu (TMpoLeHTa), KOTOPBIH COCTABISIET OHA BEJU-
yyHa oT Apyroi. IlpuBoaurts, pa3dupars, OEHUBATH PA3IHY-
HbIE PEIIeHUs, 3aMMCH PEeIICHUH TEeKCTOBBIX 3a/1a4 MPU HE0OXo-
JMMOCTH C HaIPABJISIFOLIEN TOMOIIBIO.

N3BaexkaTh HHGOPMALMIO 13 TAOIUI U AUArPaMM, HHTEPIIPETH-
poBaTh TaOJMYyHBIE JaHHBIE, OIpeNesITh HauOosbllee U
HauMEHbIIIEE U3 MIPE/ICTABICHHBIX JaHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CUMMempusl. Heﬂmpaﬂbna}z CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmse.

Pacno3naBaTh Ha 4epTekax U M300pakeHUSIX, H300paxkaTh OT
PYKH, CTPOUTB C IIOMOIIbIO0 HHCTPYMEHTOB (pUrypy (0Tpe3ox, Jio-
MaHyI0, TPEYTrOJbHHUK, MPIMOYTOJIBHUK, OKPY)KHOCTH), CHMMET-
PHUHYIO JaHHON OTHOCHUTENIBHO MPSIMOI1, TOUKH C HAIIPaBJIAIOLICH
MIOMOIIIBIO.

HaxoauTth npuMepsl CUMMETpUH B OKpYyXkaromem mupe. Moae-
JIMPOBATh u3 Oymaru naBe QUIYpBl, CHUMMETPUYHBIC
OTHOCHUTEJIBHO MpPSIMOH; KOHCTPYHPOBATh I'€OMETPHUYECKHE
KOH(HUTypaIyu, HCIIOIB3YsS CBOICTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBHI.

Bbipa:xenust
¢ OykBamMu
(6 4)

[TpumeHeHue OyKB IS 3alIUCH MaTEMAaTUYECKUX BhIPAKEHUH U
IPEUIOKEHUN. DyK6eHHble GbIpAdICeHUs. U YUCT08ble NOOCMa-
HOBKU.

byKkBeHHbIE PaBEHCTBA, HAXOKICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMyIIbL.

Hcnoab30BaTh OYKBBI 1151 0003HAYSHUS YUCEI, IPU 3aIMCH Ma-
TEMaTUYECKUX YTBEP)KJIEHUMN, COCTAaBJIATh OYKBEHHBIE BbIpaxe-
HUS 10 YCIIOBUIO 3a/1a4yM.

HccnenoBarhb HECIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH, UCIIONb-
30BaTh OYKBBI JJISl UX 3alHCH.

BbrunciasaTe uncioBoe 3HaueHHE OYKBEHHOTO BBIPaKEHUS MpU
3aJJaHHBIX 3HAYEHUSIX OYKB C ONOPOI Ha aTOPUTM yUeOHBIX AEH-
CTBHH.

3anuceiBaTh (OpMYJIBI: NIEpUMETPa U IUIOIIAIU IPSIMOYTOJIb-
HUKa, KBaJparTa; IJIUHBI OKPYKHOCTH, IIJIOIIAAN KPYyra; BbINOJI-
HATH BBIYMCJIEHHUS 110 3TUM (HOpMYyJIaM.

CocraBiasTh (OpPMY.Jibl, BBIPAKAIOLINE 3aBUCUMOCTH MEKY Be-
JUYUHAMU: CKOPOCTb, BpEMs, PACCTOSIHHUE; II€Ha, KOJNYECTBO,
CTOUMOCTbB; MPOU3BOJUTENBHOCTb, BpeMs, 00bEM pabOThI; BBI-
MIOJTHATH BBIUMCIIEHUS 110 3TUM (popMyiam.

Haxoauth HeW3BECTHBI KOMIIOHEHT apU(pMETHUECKOro aei-
CTBHSI.

Harasanas
reoMeTpus.
Durypbl

YeTbIpEXYroJbHUK, IPUMEPBI UYETHIPEXYTOIbHUKOB. [Ipsmo-
YTOJIbHUK, KBAaJpaT: CBOMCTBA CTOPOH, YIJIOB, JUArOHAJICH.

N300paxkaTh Ha HEJIMHOBAHHOM U KJIeTYaTON Oymare ¢ UCIOJIb-
30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJaHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buabl TpeyrojibHUKOB.

[Tepumerp muoroyronpauka. [Inomans Gurypst. @opmys ne-
pUMeTpa U MJIoUaau npsmoyroiabHuka. [Ipubnmxénnoe nime-

penue momaau uryp.
Ilpaxmuueckas paboma «ILnowaov Kkpyeay.

napajvieIbHbIMU, TEPIEHIUKYISIPHBIMA, PAaBHBIMU CTOpPOHAMH,
NpsIMBIMU YTJIaMU U JIp., paBHOOeIpeHHbIN TpeyroabHuk. [lpen-
Jlaratb M 00CyKIaTh cnocoObl, anropuTmbl nocrpoeHus. Ue-
cJ1e10BaTh, UCMOJb3Ysl KCIEPUMEHT, HaOI0IeHIE, MOACIUPO-
BaHHe, CBOIiCTBA IPSIMOYTOJIbHUKA, KBa/IpaTa, pa30uBaTh Ha Tpe-
YTOJIBHUKH C OITOPOM Ha BOIPOCHBIH IIAH.

O0ocHOBBIBATBH, ONPOBEPraTh C IOMOIIBIO KOHTPIPHUMEPOB
YTBEPKJICHHUS O IIPAMOYTOJIbHUKE, KBaJIpaTe, paclo3HaBaTh BEp-
HbIE 1 HEBEPHbIC YTBEPKICHHUSL.

HN3mepsaATh M CTPOUTH C ITOMOIIBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJIE B MHOI'OYI'OJIbHHUKE, CPABHUBATH YIUIBI, PACIHO3HABAThH
OCTpBbIE, MIPSIMbIE, TYIbIE, Pa3BEPHYTHIE YIJIbI.

Pacno3naBathb, M300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJabHUKU (IIpU HEOOXOJUMOCTU C MCIIOIb30BAaHUEM BH3Y-

AJBHOM OTOPBHI).

BoruucasTh IIEPUMETP MHOTOYTOJIbHUKA, IJIOIIAb
MHOTOYT'OJIbHUKA pa30MEeHUEM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE

(burypbl, UCMONIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTUHBI U TIJTOIAIN C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUMN.
Hcnonb3oBath npudankxéHHOe M3MeEpPeHHe JUIMH U IIJIOAAeH
Ha KjeTdyaroi Oymare, TpUOIMKEHHOE U3MEPEHUE ITUHBI
OKPY’KHOCTH, TUIOLIaJAH Kpyra.

IMoo:xkuTEALHBIE
oTpuuAaTebHbIE
gucIa

(40 v)

Lenwie unucna. Mooyne uucna, eeomempuieckas unmepnpema-

yus mooyns. Yucnosvie npomedncymku.

[TonoxurensHple U OTpULATENbHBIE YKciia. CpaBHEHHE TOJIO-
JKUTEJIbHBIX M OTPHUILATEIbHBIX YHceNl. Apudmernueckue Jei-
CTBHUS C ITOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMUA YUCIIAMM.

Penrenuie TeKCTOBEIX 3a1a4.

IIpuBoauTH NMpUMePHI UCIIONB30BAHUS B pPEeATbHON KU3HU MO-
JIOKUTENBHBIX U OTPUIATENbHBIX YHCEI.

N300paxkarth 1enple yncia, MOJ0KUTEIbHBIE U OTPULIATEIbHBIE
quciia TOYKaMH Ha YUCIIOBOU IPSMOM, HCMOJIb30BATh YHCIOBYIO
MPSIMYIO JUISl CPAaBHEHUS YHCEIL.

IIpumeHsiTh npaBU/Ia CpPAaBHEHHUS, YNOPSAOYMBATHL IIEJbIC
quCIa; HAX00UNb MOOYIb YUCIA.

®opMyIMpOBaTh NPABWJIA BBIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULATEIIBHBIMY YHCIaMH, HAXOAUTH 3HAYEHHUS YUCIIOBBIX
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BBIPAYKEHHI, COIEpKALIMNX IEUCTBUSI
C TIOJIOKUTEIBHBIMA U OTPHUIIATCIIBHBIMUA YUCJIAMH TIPU HEOOXO0-
JIUMOCTH C OIIOPOM Ha aJrOPUTM IIPaBUIIA.

IIpuMeHSATH CBOWCTBA CIIOKECHHS 1 YMHOXEHUS U1 IIpeoOpa3o-
BAHUS CYMM U IPOU3BEICHUM.

IIpencraBiienne
JTAHHBIX
(6 1)

[IpsaMoyronbHas  cucremMa KOOpPAMHAT HAa  IJIOCKOCTH.
KoopauHnatsl TOUKH Ha IJI0CKOCTH, adciucca U opJuHara.

CronbuaTpie 1 KpyroBbie quarpammsl. [lpakTu-

yeckas pabota «IlocTpoenne nuarpamMmy.

Pemienne  TEKCTOBBIX  3ajad,  COJAEp)KAIIMX  JIAHHBIE,
IIpeJICTaBICHHbIE B TA0IMIIAX U HA JUarpaMmax.

O0BSACHATH M MJLIIOCTPUPOBATH MOHATHE MTPSIMOYTOJILHON CH-
CTEMbI KOOPAMHAT Ha MIIOCKOCTH, UCIIOJIb30BATh TEPMHUHOJIOTHIO;
CTPOUTH HAa KOOPJMHATHOM IUIOCKOCTH TOYKU UPUTYPHI O 3a-
JTAHHBIM KOOpJIMHATaM, HAX0AMTh KOOPANHATHITOYCK.

Yurtath cTon04aThie U KPYroBbIE AUArpaMMbl; HHTEPIPETHPO-
BaTh JIaHHBIC; CTPOUTH cTOJI0UaThIe nuarpaMmbl. Ucnoib30BaTh
uHpoOpMaNNI0, TIPEJICTABICHHYIO B TabIuIax, Ha JUarpaMMax
JUISL pEIlIeHUs TEKCTOBBIX 3a/1a4 U 3a]1a4 U3 PeaIbHOM JKU3HHU.

Harasanas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
(94)

IIpsamoyeonvuviii napannenenuneo, Kyo, npusma, nupamuod, Ko-
HYC, YUIuHOp, wap u cgepa. Mzobpascenue npocmpancmeen-
HuIx ueyp. IIpumepovl pazeépmok MHO202PAHHUKOS, YUIUHOPA
u KoHyca.

Ilpaxmuueckas paboma «Co3z0anue Mooenet
NPOCMPAHCMBEHHBIX PUSYPH.

Ilonamue 06véma, eounuyvl usmepenus oo6véma. O6vém nps-
MOY20/IbHO20 napaiieienuneoa, Kyoa, popmyvl 0ovéma.

Pacno3znaBaTth Ha yepTekax, pUCyHKax, ONMCHIBATDH TUPAMHULLY,
pU3My, HIWIHHJP, KOHYC, I1ap, H300paxkaTh UX OT PyKH, MO/ie-
JHMpPOBaTh U3 OyMaru, MjIacTUINHA, TPOBOJIOKH U JIp. CHAIPaBJIs-
foieil nomonipbio. IIpuBoAMTH MpHMepbI 0OBEKTOB OKPYIKaIO-
IIer0 MUPa, UMEIOMINX (GOPMbI HA3BAHHBIX TE.

Hcnonb3oBaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHO-
BaHUE, BBICOTA, PaInyC U JUaMETp, pa3BEPTKA.

H3yuarpb, ucnonb3ys SKCIIEPUMEHT, HAOIIOJEHHE, U3MEpEHUE,
MOJIEJTUPOBAHUE, B TOM YHUCJIE KOMIBIOTEPHOE, U ONHCHIBATH
CBOIICTBA HA3BAHHBIX TeJl, BHIABJIATH CXOACTBA W Pa3Iu4Ms:
MEXy MUPaMHUI0N U IPU3MON; MEXY HMWIMHIPOM, KOHYCOM U
[IapOM.

Pacno3naBaTth pa3BEPTKH Napaienenunena, Kyoa, mpu3mbl, H-
pamuibl, KOHyca, IUJIUHPA; KOHCTPYUPOBATh JJaHHBIE TeJa U3
Pa3BEPTOK, CO371aBaTh UX MOJIEIH C HAIIPABJISIOMIEH TOMOIIBIO.
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Co31aBaTh MO/1€JIM IPOCTPAHCTBEHHBIX GUTyp (M3 Oymaru, rmpo-
BOJIOKH, TJIACTUJIMHA U JIP.) C OTIOPOX Ha aJrOpUTM yUeOHBIX -
CTBUH.

N3mepsaTh HA MoaedsX: JUIMHBI péOep MHOTOTPaHHUKOB, JHa-
MeTp mIapa.

Boruucasats no gpopmyam: 00bEM MPsIMOYTOIBHOTO Mapasie-
jenunena, Kyba; HMCIONb30BaTh €AMHMIIBI U3MEpPEHUsi 00bEMa;
BBIYMCJIATH 00BEMBI TEJ, COCTaBICHHBIX M3 KyOOB, apaierne-
MUIIEO0B; pellaTh 3aJa4u C peajJbHbIMU JaHHBIMU C OTIOPOW HA
CIPaBOYHYIO HH(POMAITHIO.

IHoBTOpEHME,
00001mIEHME,
cHCTeMaTH3alus
(20 u)

[ToBTOpEHNME OCHOBHBIX TMOHSATHH M METOIOB KYpcoB 5 u 6

KJIaCCOB, O606H.I€HI/IG Hn CUCTCMaTHU3alusa 3HAHWH.

Bor4uciasaTh 3Ha4E€HUS BEIPAKECHUM, COIEPKAIIMX HATypaIbHBIE,
Lenble,  TOJOKUTEJIBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  ApOOU,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCeNd M BBIPAKEHHH NMpU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bri0upaTh cnocod cpaBHEHHS YUCEN, BEIUUCICHUN, IPUMEHSITh
cBoiicTBa apudmMeTnuecKkux AeHCTBUH Uil paldOHATIM3ALUU
BBIYMCIICHUM.

Pemiates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ul DPEIICHHUS 3aJad U3 JIpYrux
IIPEAMETOB.

Pemats npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBAATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3YJIbTATA BBIYUCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0O 'OJAAM OBYYEHMUS)
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7 kaacc (He menee 102 u)

Ha3Banue pa3-
aeJia (TemMbl)
Kypca (4ucio

4acoB)

OcHoBHOe coepKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

Yucja 41 BLI-
gucjgeHusa. Pa-
IMHOHAJILHBIE

qmcaa
(25 u)

ITonsiTHE PALIMOHAILHOTO YHCIIA.

Apudmerndeckne 1elcTBUS ¢ pallMOHATBHBIMU YHCIAMHU.
CpaBHeHue, ynopsJ0YMBaHUE PalllOHAJIbHBIX YU CEI.

CrerneHb ¢ HATypaJIbHbBIM I1OKa3aTCJICM.

Pemenue oCHOBHBIX 3a7au Ha I[pO6I/I, IMPOUCHTLI U3 pCaHLHOﬁ

MPAKTUKH.
[Ipyu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBHUCUMOCTH. IIpsimas
MPONOPIIMOHATBHOCTH.

Ha MHOXHUTCIIN

u obOpatHas

CucreMaTH3MPOBATh U 000ramaTh 3HAHUS 00 OOBIKHOBEHHBIX
U JIECATUYHBIX IPOOsX.

CpaBHUBATBh M YNOPSA0YUBATH APOOU, TpeoOpa3oBbIBas MPU
HEOOXOIUMOCTH JCCITHYHBIC IPOOU B OOBIKHOBEHHBIE, OOBIKHO-
BEHHBIC B JIECATUYHbIE, B YACTHOCTU B OECKOHEUHYIOICCATUUHYIO
JIpo0Bb.

I[IpumeHATHL pa3HoOOpa3HbIe CNOCOOLI M MPUEMBI BHIYHUCIIE-
HHSl 3HAYEHHUIl TPOOHBIX BbIPpaKEeHHMH, CoJlepKaIINX OOBIKHO-
BEHHBIC U JICCSITUYHBIC IPOOU: 3aMEHSTh PU HEOOXOTUMOCTH JIe-
CATUYHYIO TPpOOh OOBIKHOBEHHONW MOOBIKHOBEHHYIO AECATUYHOM,
IIPUBOJUTH BhIpaXKeHUE K (hopMe, Hanbosee ya00HO! /1715 BbIYKC-
JIeHUH, TpeoOpa3oBbIBaTh JPOOHBIE BRIPAYKEHUSI HA YMHOKEHUE U
JeJIeHNe JECSITHYHBIX JIPo0eil K NeHCTBUSAM C LENbIMU YHCIAMH
(pu HEOOXOAUMOCTH CHAIPABJIAIONIEN TOMOIIIBIO).

IIpuBoAMTHL 4YKC/IOBble U OyKBEHHbIE NMPUMEPBI CTEIICHU C
HATypaJIbHBIM MTOKa3aTenaeM, O0bICHSS 3HaYCHHs] OCHOBAHUS CTe-
IEHU U M0KA3aTels CTEICHH, HAaXOAUTh 3HAUYCHUS CTEIICHEH BHIa

a" (a — moboe paloHaIbHOE YUCII0, N — HATYPAJIBHOE YUCIIO)
C OIOPOH Ha CIPAaBOYHYIO HH(POPMAIIHIO.

ITorrMaTh cMBICJ 3alIHCH 00JIbINIHMX YHCEJ C MOMOIIbIO Aecs-

THYHBIX Apoleil u creneHell uyncaa 10, npuMeHITs UX B pe-

AJIbHBIX CUTyalUsAX.

IIpuMeHATH IPU3HAKYU ACITMMOCTH, Pa3I0KEHHS HA MHOXKHUTEIH
HaTypaJIbHBIX YHCEI.

Pemates npocreiinue 3a1a41 Ha 4aCTH, IPOLIEHTHI, TPOIIOPIUH,
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Ha HaXOXKJIEHUE IPOOH (MPOIIEHTA) OT BEIMYUHBI U BEIIMYUHBI IO
e€ apobu (mporeHTy), 1podu (MporeHTa), KOTOPBIA COCTaBIISET
o/lHa Benu4uHA OT Jpyroil. IIpuBoAUTH, pa3duparb, OLEHH-
BaTh PA3JIMYHbIC PEIICHHUS, 3aIICH PEIICHUI TEKCTOBBIX 3a/1a4.
Pacno3naBaTh 1 00BSICHAITD, OITUPASICH HA ONPEICIICHHUS, IIPSIMO
MPOTNIOPIIMOHAIILHBIE ¥ OOPATHO MPOMOPIUOHAIBHBIC 3aBHCUMO-
CTH MEXTY BEIMYMHAMHU;, MPUBOIAUTH MPUMeEPBI STHX 3aBUCUMO-
CTCi U3 pealbHOTO MUPA, U3 APYTUX y4EOHBIX MPEIMETOB.
Pemrate mpocreiiiine mMpakTHKO-OPHEHTHPOBAHHBIE 3a7a4H
HAa JApo0M, NMPOLEHTHI, NMPSAMYI0 M OOPATHYI0 NPONOPLHO-
HAJBHOCTH, MPOMOPINH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

bykBenHble BoipaxkeHus. [lepemennsie. JlonmycTuMble 3HaUCHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBEJIEHUE MOAOOHBIX CllaraéMbIX.

CBoiicTBa CTENIEHU C HATYpaJIbHBIM MOKa3aTeraemM. MHoro-
YJICHBI. Crnoxenue, BBIYMTAHUE, YMHOKECHHE
MHOTOWwICHOB.  DOpMyinbl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3znoxeHne MHOrO4IEHOB HA MHOKUTEIH.

OBaager, Ha 06a30BOM YpPOBHe airedpandyeckoil TEpMHHOJIO-
el U CHMBOJIMKOW, MPUMEHATH €€ B MPOIECcCe OCBOCHUS yueo-
HOTO MaTepuana.

Haxoauth 3HaueHHs OYKBEHHBIX BBIPQKCHHUN TMPHU 3alaHHBIX
3HAYEHUSX OYKB; BBHIMOIHITH BBIYUCIECHUS IO (hOpMYIIaM.
BbInoHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHSI B MHOTOUJICH
MIPUBEIEHNEM NOJJOOHBIX ClIaraeéMbIX, PACKPBITUEM CKOOOK.
BbINOHATL YMHOKEHHE OJHOYIECHA Ha MHOTIOWIEH M MHOTO-
YJIeHa Ha MHOTOWIEH, MPUMEHATh (OPMYJIbl KBaJlpaTaCyMMBbl U
KBaJipaTa pa3HOCTH C OMOPON Ha CIPAaBOYHYIOUH(DOPMALIHIO.
OcyuiecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOKHTEIUITY-
TEM BBIHECEHHS 32 CKOOKM OOIIEro MHOXHUTENS, MPUMEHEHUs
(bopMyIbl pa3HOCTH KBaJApaToB, POPMYI COKPAIIEHHOTO YMHO-
JKEHHS C ONIOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO.

IIpumensiTe npeoOpa3zoBaHre MHOTOWIECHOB I PEIICHUS pa3-
JUYHBIX 337a4 U3 MAaTEMATUKH, CMEXKHBIX IIPEIMETOB, U3 peajlb-
HOM IPAKTUKH.

3HAKOMMTBCS € MCTOPHUEH Pa3BUTUS MAaTEMATHUKH.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHeHue, NpaBuIia peoOpa3oBaHus YpaBHEHMSI, PABHOCHJIb-
HOCTb YPaBHEHUM.

JInneliHOE ypaBHEHHE ¢ OHOU NIEPEMEHHOMN

MIEpEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3anau
C IIOMOIIBIO YPaBHEHUH.

Jlunetinoe ypaenernue ¢ 08yms nepemenuvimu u e2o epagux. Cu-
cTeMa JByX JINHEWHBIX YPABHEHUM C ABYMsI IIEpEMEHHBIMU. Pe-
[IEHHE CUCTEM YpaBHEHHI CITOCOOOM MOJCTAHOBKH U CIIOCOOOM
CJIOKEHHUS.

Pemarp nuHeiiHOE ypaBHEHUE C OJIHOW MEPEMEHHOM, MPUMEHSIs
NMpaBHJIa [IEpeEX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
emy Ooee npocroro Buaa. [IpoBepsiTh, sSBiIsIeTCS JIM KOHKPETHOE
YKCII0O KOPHEM YpaBHEHUS.

IHoadupars npuMepsI 1ap yucen, SABJIAIOIINXCS PEILICHUEM JIU-
HEWHOI'0 YpPaBHEHUS C ABYMs IEPEMEHHBIMH.

CTpouTh B KOOPJUHATHON IJIOCKOCTU TpaduK JIMHEHHOTOYpaB-
HEHUS C ABYMS IIepeMEHHBIMHU (TIpU HEOOXOAMMOCTH C HCIIOIb30-
BaHHEM CMBICIIOBOM OTOPHI); MOJB3YACh rpaduKkoM, IPUBOIUTH
NPUMepPbI PELICHNS YPaBHEHHUS.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMU C OIIOPOIl HA AITOPUTM YUE€OHBIX JIEHCTBUM.
CocTaBJsiTh M pemIaTh YPaBHEHUE WM CUCTEMY YPAaBHEHMI 110
YCIIOBUIO 33/1a4d, HHTEPIIPETUPOBATh B COOTBETCTBUU CKOHTEK-
CTOM 33Jla4M MOJIyYEHHBIH pe3yJbTaT C OMOpPOl HaBONPOCHBIN
IUTaH.

Koopaunarsi
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npssMoi. YucnoBele npoMexyTku. Pac-
CTOSIHME MEXy IByMsI TOUKaMH KOOpAUHATHOM npssMoit I1ps-
MOYTOJIbHasi CUCTEMa KOOPJAMHAT Ha IiockocTH. [Ipumepsirpa-
¢buKoB, 3ajaHHBIX hopMyaamu. UTeHue rpaukoB peaabHbIX3a-
BHCUMOCTEH.

[Tonstue pynkun. I'paduk pynknuun. CpoiictBa pyHkumii.JIu-
HeliHas ¢yHkuus. [loctpoenue rpaduka IuHENHON (QyHKIUU.
I'paduk Gpynkiuu y = kX + b.

M300paxkaTh Ha KOOPAUHATHOMN NPSAMOM TOYKH, COOTBETCTBYIO-
M€ 3alaHHbIM KOOPINHATaM, JIy4d, OTPE3KH, NHTEPBAJIbL; 3allH-
CBIBaTh MX HA AJIre0pandeckKoM SI3bIKE.

OTrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJJaHHBIM
KOOpJMHATaM; CTPOUTH rpa@MKN HECIOKHBIX 3aBUCHUMOCTEH, 3a-
JaHHBIX (POpMYJIaMH, B TOM YHCIIE C IIOMOLIbIO IIU(PPOBBIX J1a00-
paTopui.

IIpumeHnsiTh, M3y4YaTh NpPeMMYILECTBA, HHTEPNPETHPOBATH
rpadudeckuii crmocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KHU3HEHHOU MH(pOpMaIUH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIMH, OBJIAJeBATh
(GYHKIIMOHAIBbHOW TEPMHUHOIOTHEH.

Pacno3naBath nuHeiiHyto pyHkuuio Y = kx + b, omucsiBaTh eé
CBOMCTBa B 3aBHCHUMOCTU OT 3Ha4eHUH kodddurmentoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUIA).
Crpoutsh rpaduku nuHeliHON GyHKInd, QyHKIH Y = KX + b
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Hcnoab3oBaTh nH(POBBIE pecypebl 17 HOCTPOSHUS rpaduKoB
(GYHKIMA ¥ U3y4EHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peajbHbIX
IIpoLeccax U SIBJICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOAOB Kypca / Kiacca,

000011IeHE 3HAHUHA.

BeriOuparb, mnpuUMeHATH CHOCOOBI  CpPAaBHEHMS  YHUCE,
BBIYMCIICHUH,  TpeoOpa3oBaHUW  BBIPAKECHHH,  peIICHUS
YpaBHEHU TTPU HEOOXOJMMOCTH C HATIPABJISIOIICH TTOMOIIIBIO.
OcyumecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MpPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinmme 3aJa4u U3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUA I DPEIICHUs 3aJad U3 JIPYrux
MPEIMETOB.

Pemath mnpocreiiline TeKCTOBbIe 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIICHUS 33/1a4H.

8 kiacc (He menee 102 )

Ha3Banue pa3-
aeja (TeMbl)
Kypca (4uci10

4acoB)

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00y4YAKOIIHUXCS

Yucya 1 BbI-
YUCJICHUS.
KBanparnsie
KOPHH

KBaapatHeiii kopeHb u3 uncna. [lonamue 06 uppayuorHaibHoMm
yucne. /lecamuunvle NpUOIUNCEHUS UPPAYUOHATHBIX YUCE]L.
eticmeumenvnuoie yucna. Cpagnenue 0eticmeumebHulX Yucei.

Apudmernueckuil KBaapaTHBIN KOPEHb.

®opMyJIMpOBaThH ONpeeJIeHHe KBaJpaTHOIO KOpPHS U3 4YHUCIA,
apu(METUYECKOT0 KBaJIPaTHOTO KOPHS MPH HEOOXOIUMOCTH C
BU3YaJIbHOU OIOPOiA.

IIpuMeHATH onepanuio WM3BJIECYEHHUS KBAJIpaTHOIO KOPHA U3
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(15 1)

YpaBHeHuE Buja X° = a.

CgoiicTBa apudMeTHYECKUX KBaApaTHBIX KopHe.[Ipeobpazo-
BAHME YMHCIOBBIX BBIPAKEHUU, COAECPXKALIUX KBaJApPATHHIC
KOPHH.

qucia, HCNOAb3Ysl IPU HEOOXOIMMOCTH KAJbKYJIATOP.
OuneHnBaTh KBaJpaTHbIC KOPHU LEJIBIMU YUCIAMHU U JECATHY-
HBIMH JpOOsIMHU.

CpaBHUBATHL H YNOPS/A0YMBATH PAlMOHAJIBHBIE U HpPpaLUO-
HaJIbHbIE YMCJIA, 3aIIUCAHHBIE C TIOMOIIBIO KBaJpaTHBIX KOpPHEH
IpU HE0OXOIUMOCTH C HANIPABIISIOMIEH TOMOIIBIO.

HccnenoBarh ypaBHEHHE X2 = a, HaXOAUTh TOYHBIE UITPUOIH-
*EHHbIe KopHU nipu @ > 0.

HccnenoBarh CBOMCTBA KBAaJPAaTHBIX KOPHEM, MPOBOJSA YHCIIO-
BbIE€ SKCIIEPUMEHTBI C UCIIOJIb30BAHUEM KAJIBKYJIATOPA (KOMIIBIO-
Tepa).

IIpumeHsTH cBOMCTBA apudMeTHUYECKMX KOPHEH IANpeos-
pa3oBaHMs BbIPAKEHUI.

BbinosHATL npocreiiline npeodpa3oBaHUsl BBIPAXKEHUH, CO-
JIep KallUX KBaJpaTHbIE KOPHH. BeIpakaTh EpEMEHHbBIE U3IE€0-
METPUUECKUX M PU3NUECKUX POPMYII TPH HEOOXOJUMOCTH C OIO-
pOi1 Ha IPaBUIIO.

BbryucisATh 3HAYEHUS BBIPAKEHUN, COAEPKAILIUX KBaJpaTHBIC
KOpPHH, UCHOJIb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnoab3oBaTh B X0/1€ pELICHUS 3a1a4 DJIEMEHTAPHBIC ITPEICTAB-
JICHUS, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYEHUSIMU BEJIMYHH.
3HAKOMUTBHCS C UICTOpHUEN Pa3BUTUSI MATEMATHKH.

Yucja 1 BbI-
YHUCJIEHUS.
CreneHb

¢ HeJbIM
nmoKa3artejieM
(7 9)

Crenenb ¢ 1ensiM nokaszarenaeMm. CTaHIapTHas 3alKuch YUCIA.
Pa3meprl 00bEKTOB OKpYXkKaromiero Mupa (OT 3JeMeHTapHbIXva-
CTHII 10 KOCMUYECKUX O0BEKTOB), IJIUTEIBHOCTD IMPOILIECCOBB
OKpY’KaroIlleM MUpeE.

CBoiicTBa CTENEHH C IeJIBIM [TOKa3aTEIEM.

®opmyMpoOBaTh ONpeae/ieHHe CTEIICHH C LIETbIM MoKa3aTeaeM
(Tipu HEOOXOUMOCTH 1O BU3YaJILHOM OTIOpe).

IIpencraBiasiTe 3aNKUCh OOJIBIITUX M MAJIBIX YACEN B CTAHAAPTHOM
Bujie. CpaBHMBATB YKCIIa U BEIMYUHBI, 3aMIMCAHHBIE C UCIIOb-
30BaHueM creneHu 10.

Hcnoan3oBaTh 3anuch 4HCeN B CTaHJAPTHOM BHUJEC AJId BBIPpAXKE-
HUS pa3MepOB OOBEKTOB, UIUTEIHLHOCTH MPOIIECCOB BOKPYKaIO-
1IEM MUDE.

D®opMyIHPOBATH, 3aANMUCHIBATH B CUMBOJIMYECKOi (opme u
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WLIIOCTPHPOBATh IPMMEPAMH CBOMCTBA CTEIIEHU C LEJIBIM I10-
KazareseM (IIp1 HEOOXOIUMOCTH € MCII0JIb30BaHUEM BU3YyaIbHON
OTIOPHI).

IIpuMeHATH CBOICTBA CTEIEHU JJIs MPEOOpPa30BaHMS BBIpAXKe-
HUH, COEPKALUX CTEIIEHHU C LIEJIBIM [T0KA3aTeJIeM ¢ UCII0NIb30Ba-
HHUEM CIPaBOYHON MHpOpMaLuU. BHINOJIHATH AeiiCTBUS C YKC-
JIaMH, 3allMCaHHBIMU B CTAaHJAPTHOM BUJe (YMHOKEHUE, JIeJIEHUE,
BO3BEJICHUE B CTCIICHD).

Aareopanuyeckne |KBagparaeii TpéxwieH. PaszinoxeHne KBaapaTHOro TpéxdicHa | PacmosHaBaTh KBaJpaTHBIM TPEXUJIEH, YCTaHABIUBATbBO3MOXK-

BbIPaKCHUS. Ha MHOXHTEJIIN. HOCTb €0 Pa3JI0kKEHHsI HA MHOKUTEIH.

KBaaparusbrii PackiaabiBaTh HA MHOKHTEJIHM KBAaJIPATHBIA TPEXWIECH C HEOT-

TPEX4iIeH pHLIATENIbHBIM TUCKPUMHUHAHTOM IIPU HEOOXOJUMOCTH C OIOPOH

(54) Ha aJICOPUTM IIpaBuUIIa.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTrMBble 3HaYEHUs IIEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb o6nacth

BbIPasKeHUSI. BXOJIALINX B anredpandeckue BoipakeHuss. OCHOBHOE CBOMCTBO | ONIPEAETIEHUS PAllMOHAIEHOTO BBIPAKEHUS.

Aareopandeckas | anreOpandeckoit 1poou. CokparieHue pooei. BbINOJHATL YKCIOBBIE MOACTAHOBKA M BBIYMCJIATH 3HAUCHHE

ApooOL CrnoxxeHne, BIYMTaHWE, YMHOXKEHHE W JIeNeHHe anreOpanye-|JpoOH, B TOM YHCIIE C HOMOLIBIO KalbKYJIATOPA.

(154) ckux apoOeii. IIpeoOpa3oBaHne BBIpaKEHU, coAepKalMX aj-| @opMyJHpoBaTh OCHOBHOE CBOMCTBO alire0Opanveckoit 1poou u

reOpanydeckue 1poou. NPUMEHATH €ro JUIs IpeoOpa3oBaHust ApooOeil.

BbINoJIHATH AelcTBHA ¢ anredpandyeckuMu IpoosiMU IIpU HEO0O-
XOJMMOCTH C HampaBlisronieil momomblo. [IpumensTs npeobdpa-
30BaHUs BBIPAXKECHUM JUIsl pellieHus 3a7a4. BelpaxkaTh nepemMeH-
Hble 13 GopMyl (PU3NYECKUX, TEOMETPUUECKUX, OMUCHIBAIOIINX
OBITOBBIE CUTYAIMH) IPH HEOOXOIMMOCTH C HalpaBJISAIOLIEeH MOo-
MOIIIBIO.

YpaBHeHust KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE YpaBHEHUS.

1 HepaBeHCTBA. DopMmyia KOpHER KBaApaTHOIO ypaBHeHus. Teopema Buema. |3anucbiBaTh (POPMYJIy KOpPHEH KBaJIpaTHOTO YpaBHEHMs; pe-

KBanparnsie Pemenue ypaBHeHNH, CBOASIINXCS K KBaApaTHbIM. [IpocTelimue | maTh KBaJpaTHble YPABHEHUs] — TOJIHbIE U HEMOJIHbIE (C UC-

YPABHEHHA JIpOOHO-pallMOHATILHBIE YPAaBHEHHUS. M10JIb30BAHKEM CIPAaBOYHON MH(POpPMAIUN).

(15 v) Pemenne TekCTOBBIX 3agad ¢ NOMOLIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiilime  MccjeI0BaHMST  KBaJpPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiate ypaBHeHHsl, CBOJAIIUECS K KBaJPaTHBIM, C IIOMOLIBIO
peoOpa3oBaHUll i 3aMEHOM IEPEMEHHOM € OMOPOI Ha aNTOPUTM
IIpaBuUIa.

Ha0aoaaTh M aHAJIM3MPOBATH CBS3b MEXKIY KOPHSAMU U KO3(-
buIMeHTaMH KBAIPATHOTO YPABHCHHUS.

Ilpumensmo  meopemy  Buema ons peulenus 3a0a4
(c ucnonvzosanuem obpasya).

Pemath TekcTOBBIE 3a4a4M aIreOpanyeckuM crocoOoM: nepe-
XOIHTH OT CIOBECHOH (hOPMYIMPOBKH YCIOBHSA 33/1a4H K aireo-
pandecKkoi MOJIeN MyTEM COCTaBJICHUS ypaBHEHUS (TIpU HEOOXO-
JUMOCTH C HampapiSIOLIEl MOMOIIbIO); PEIIaTh COCTABIEHHOE
YpaBHEHUE; UHTEPIPETUPOBATH PE3YIIbTAT.

3HAKOMHTHCSI ¢ HMCTOPUEH Pa3BUTHSI aITeOpEHI.

YpaBHeHus JIuneiHOe ypaBHEHUE ¢ IBYMS IEPEMEHHBIMHU, €T0 I'paduk,npu- | Pacno3zHaBaTh JUHEHbIE YpaBHEHUS C IBYMsI IEPEMEHHBIMHU.
U HEPAaBEHCTBA. MEPBI PELICHNs YPABHEHHM B LIEJIBIX YNCIIAX. Crponth rpaduku JHHEHHBIX YpaBHEHUH, B TOM 4HCIeE
Cucrembl Pemenne cucteMm IBYyX JIMHEHHBIX YpaBHEHUH ¢ IBYMs Tepe- | MCMOJb3ysi LHM(POBbIe Ppecypebl (MpU HEOOXOIUMOCTH C
ypaBHEeHU MEHHBIMH. [IpUMepbI peleHus] CUCTeM HEJMHEHHBIX ypaBHE- |OOPON Ha aTOPUTM Y4EOHBIX NEHCTBHM).
(13 v) HUU C ABYMs IEPEMEHHBIMH. Pazimmyarhs napajuienbHble U IIEPECEKaroUecss IPsMbIE 0 UX
I'papuueckas unmepnpemayus ypaenenus ¢ 08yMs nepemer- | ypaBHEHUSIM.
HbIMU U CUCTEM YPAGHEHUTL C O8YMS NePEeMEHHbIMU. Pemiare cucremMsl [ByX JIMHEHHBIX YPaBHEHHHM C JByMs
Pelenne TEKCTOBBIX 3a4a4 C IIOMOLIBIO CUCTEM YPABHEHUM. [IEPEMEHHBIMU MIOJCTAHOBKOU U CIIOKEHUEM.
Pemare npocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SBJISIeTCS JTMHEHHBIM IPU HEOOXOIMMOCTH € HampaBIsoLIeit
MTOMOILBIO.
IIpugooums zpagpuueckyro unmepnpemayuio peuieHus ypaghe-
HUSL C O8YMs NePEMEHHbIMU U CUCIEM YPAGHEHUT C 08yMsanepe-
MEHHBIMU.
PemaTth TekcToBbIE 321a4 AITe0OpPanIeCcKUM CIIOCOOOM.
YpaBHeHnus YucrioBbIE HEPABEHCTBA U UX CBOKCTBA. ®opmyIMpOBaTh CBONCTBA YU CIIOBBIX HEPABEHCTB,

U HEpaBEeHCTBA.

HepasenctBo ¢ oaHOM niepeMeHHou. JInHeliHble HEpaBEHCTBA C

WUTIOCTPUPOBATh UX HA KOOPAMHATHOMN MIPSMOM.
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HepagencrBa OJIHOU TmepeMeHHOM U ux pemeHue. Cucrembl auHelHbIXHE- | [IpUMeEHSITH CBOIiCTBA HEPABEHCTB B XO/I¢ pelICHUs 3a1a4. Pe-
(12 v) PABEHCTB C OAHOW MEPEMEHHOM U UX pELICHUE. aTh JMHEWHBIE HEpPAaBEHCTBA C OJIHOM TNIEPEMEHHOM,
N300paxeHne penieHus TMHEHHOTO HEPAaBEHCTBA M UX CUCTEM | M300pakaTh pellieHue HepaBEHCTBA HA YHCIOBOM MPSMOA.
Ha YMCJIOBOM MPAMOI. Pemiath cucTeMbl IMHEHHBIX HEPABEHCTB, N300pakaTh pelIeHue
CHUCTEMBI HEPAaBEHCTB Ha YHCIIOBOW MPSIMOU TIPH HEOOXOTUMOCTH
C BU3yaJIbHON OIIOPOM.
DyHKIHUH. [Tonstue ¢ynkiuu. O61aCTh ONpPENENEHUS U MHOKECTBO Hcnoab3oBaTh (QYHKIIMOHAILHYIO TEPMHHOJOTHI) U CHMBO-
OcHoBHBIC 3HayeHu# QyHKuu. CriocoOb! 3a1aHus QYHKIUI. JINKY.
MOHSITUS I'padux pynkiun. CpoiictBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMyinamu (TIpu
(5 9) rpaduke. HEO0OXOIUMOCTH UCIIOJIb30BATh KAIBKYJISATOP); COCTABJIATH Ta0-
JIMIbI 3HAYEHUH QYHKLINU.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnucepiBaTh CBOICTBAa (YHKINU HA OCHOBE €€ rpaduuecKoro
MPEJICTAaBICHUS] TIPU HEOOXOAMMOCTH C HAIpPAaBISAIONIEH MOMO-
1IBIO.
Hcnoab3oBath (QYHKIIMOHATEHYIO TEPMHHOJOTHI) U CHMBO-
JINKY.
HccaenoBarh npumepbl TpadUKOB, OTpaKAIONUX peaJbHbIE
npotiecchl u siBiieHusi. [IpuBOAMTHL NpHUMepPBI IPOIIECCOB U SIBJIE-
HUM C 3aJaHHBIMA CBOMCTBAMU.
Hcnoab30BaTh KOMNBIOTEPHBbIE POrPAMMBI JIJIS1 IOCTPOCHUS
rpadukoB QyHKIUN U U3y4YEHUS] X CBOHCTB
DyHKINH. Yrenne wu moctpoeHue rpapukoB ¢yHkuui. Ilpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMHM 3HAYCHUE OJTHOU U3
YuciaoBbie rpadukoB QyHKIUN, OTPAKAIONIUX PEAbHBIE MPOIIECCHI. paccMaTpUBaEMbIX BEJIMYHH 110 3HAYEHUIO JIPYTOHl.
bynxuun DyHKIUH, OIIMCBHIBAIOIINE NIPAMYIO 51 00paTHyIO | B HEeClOXHBIX Clydasx BbIpa:KaTh (OpMYJ0i 3aBHCHMOCTH
(9 9) IPOMOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mexay BeTHIYHMHAMHU.

I'paduk pyskmEm Yy = X°.
Oynkmuu y = X2,y = X3,y = /x,y = ’f; epaguueckoe

peuierue ypasHeHuti U CUCeM YPasHeHUII.

OnuceIBaTh XapakTep U3MEHEHMS OJHOM BEJINYUHBI B 3aBUCH-
MOCTH OT U3MEHEHUs Ipyrou

Pacno3naBatp Buabl uzydaeMbix QyHkuuid. [loka3piBaTh cXxe-
MATHYeCKH MOJ0XKEHHE Ha KOOPAMHATHOM MIIOCKOCTH TpaduKoB
byHKIMH BUga: y = NG y = X3,
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y= \/X, y = ILX

Hcnonb3oBars GQyHKIHOHANBHO-TPadHYECKHE
NpeACTABJICHUS IS PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CUCTEM YpaBHEHUM.

I[IpumensTe MudpPoBLIE pecypchl s MOCTPOSHUS TpadUKOB

byHKINH.

IToBTOpPEHME
u 00001IeHue
(6 )

HOBTOpeHI/IC OCHOBHBIX MOHSITHM M METOIOB KYypCOB 7 u8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsiTE CcHOCOOBI  CpaBHEHUS 4YMCEJl, BBIYUCICHUH,
peoOpa3oBaHUi BBIPAKECHHM, PEIICHUS] YPABHEHHUIA.
OcyuiecTBAATE CAMOKOHTPOJIb BBIINOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUil,
MOCTPOCHUH.

Pemiatp 3agaum M3 peaJbHOM KU3HHM, TNPHMEHATH
MaTeMaTUYeCKUe 3HAHUS U1 pelIeHus 3adad U3 JApYyrux
MIPEAMETOB.

Pemath TekcTOBBIC 32]a4H, CPAaBHUBAThH, BBIOMPATH CIOCOOBI
pelieHus 3a1a4u.

9 kmacc (#e menee 102 u)

Ha3Banue pa3-
aeja (TeMbl)
Kypca (4uci10

4acoB)

OcHoBHOE coaep:xaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

Yucia 1 BbI-

Y CcJIeHHs.
JleicTBUTEILHBIE
yucaa

PanmonanbHble 4MCHA, UPPAYUOHANbHBIE YUCAA, KOHEYHble U
beckoneuHvle OecamuyHvle Opodou. MHuosxcecmsooelicmeumens-
HbIX yucesl; OelicmeumenvHvle YUucia KaKk OeckoHeunvle Oecs-

muunsle Opobu. Bzaumno oonoznaunoe

Pa3BuBaTthb npeacraBjeHuss O 4YuCiIaxX: OT MHOXECTBA
HaTypaJbHBIX YUCECI 10 MHOKCCTBA JIECTBUTEIBHBIX YHCE]L.

O3HaKOMHTbCH C BO3MOXHOCTBIO NpEaAcCTaBJIICHUA
JEHCTBUTEIIFHOTO YHCIIa KaK OCCKOHEUHOM JIECATUYHOM ,Z[pO6I/I,
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(9 uv) coomeemcmaue MexHcoy MHONCECEOM OeUCMBUMENbHBIX Yucel | IPUMEHSTD JICCITUYHbIC TPUOIKCHUS PAllHOHAIBHBIX M Hppa-
U MHOICECMBOM MOYEK KOOPOUHAMHOU NPAMOIU. LUOHAJILHBIX YHCEI.
Cpasnenue Oeticmeumenvublx uucel, apugpmemuueckue oel-|3anucvléams, cpasnueamp u ynopsaoouueamao
cmeusi ¢ 0elucmeumenbHbIMU YUCTAMU. OeticmeumenvHvle YUCa.
[TpubnmxEHHOE 3HAYEHUE BEINYHUHBI, TOUHOCTb IPUOIMKEHUS. | BBINOJIHATH, COUeTast yCTHBIC U MUChbMEHHbBIE TPUEMbBI,apudMme-
Oxpyrnenue uncen. IIpukunka u olleHKa pe3ysIbTaTOB BBIYUC- | THYECKHE AelCTBUSA C PAlMOHAJIbHBIMU YHCIAMHU; HAXOAMTh
JICHUH. 3HAYEHUS CTENEHEN C LENbIMU IIOKA3aTeNISIMU U KOPHEH; BBIYMC-
JIITh 3HA4YEHNUs YUCIIOBBIX BBIPA)KEHUH.
ITosryunTs npeacTaBieHne O 3HAUMMOCTH JIEHCTBUTENbHBIX YH-
CeJl B IIPAKTUYECKOMN JESITEIbHOCTH YEJIOBEKA.
AHaIU3HPOBATH U /1e/1aTh BLIBO/BI (110CJIe COBMECTHOI'O aHA-
JIN3a) O TOYHOCTU NPUOJIMKEHUS EHCTBUTENILHOIO 4HCla IpU
pelIeHnN 3a1au.
OxpyriasiTh 1eHCTBUTENbHBIE UNCIIA, BBINOJHATH NPUKHAKYPE-
3yJbTaTa BBIYMCICHUI, OLEHKY 3HAYEHUI YMCIIOBBIX BbIpa)e-
HHUM.
3HAKOMUTHCA C UICTOPUEN PA3BHTHS MAaTEeMAaTHKH.
YpaBuenus JIuneiinoe ypaBHenue. Pelenue ypaBHEHUH, CBOAAIIMXCA KIU-| OcBauBaTh, 3alOMUHATH U NMPUMEHSITH rpaduyeckue me-
U HepaBeHCTBA. HEHHBIM. TOABI IIPU PELIEHUU YPABHEHMM, HEPABEHCTB M UX CHCTEM (TIpU
YpaBHeHust KBanpatHoe ypaBHeHue. PemieHne ypaBHEHMi, CBOISIIMXCS |HEOOXOAMMOCTH C OOPON Ha aIrOPUTM Y4EOHBIX ACHCTBUIL).
¢ OJIHOI1 Ie- K KBa/lpaTHBIM. bukBasipaTHble ypaBHEHHUSI. Pacno3naBats 11e51b1e ¥ JpOOHBIE ypaBHEHUS.
peMeHHOM Ilpumepvr  pewenus ypasnenuni mpemveu u uemeépmoti | PemiaTh JUMHeliHbIe U KBaJApaTHble YpPaBHEHUsI, YPaBHEHUS,
(14 v) cmeneHel pasnodceHuem Ha MHONCUMENU. CBOJIAIIMECS K HUM, IpocTelime ApoOHO-palliOHaIbHbBIE YpaB-
Pemenune npoOHO-palioHaIbHBIX YpaBHeHUi. Perre- HEHUSL.
HUE TEKCTOBBIX 33]1a4 alre0panyecKuM METOIOM. IIpeanaraTs BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
00Cy’K1aTh MX M pelIaTh TEKCTOBBIE 3aJaud Pa3HBIMHU CIIOCO-
O6amu.
3HAKOMMTBCS ¢ HCTOPHEH PA3BUTHS MATEMATHKN
YpaBHeHus JluneliHOe ypaBHEHUE C JBYMs IIEPEMEHHBIMU U €ro rpaduk. | OcBauBaTh U NIPUMEHATH TPUEMBI PEIICHUS] CHCTEMBI JIBYXJIU-

U HEpaBeHCTBA.

CucreMa qByX JIMHEHHBIX YPABHEHUN C ABYMS TIEPEMEHHBIMU U

HEWHBIX YPaBHEHUN C JBYMsI IEPEMEHHBIMU U CHCTEMBI JBYX
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CucreMbl

eé pemieHue. Pemenue cucrteM IByX ypaBHEHMH, OJHO H3KO-

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHEUHBIM

YPaBHeHUi TOPBIX JINHEWHOE, a IPYroe — BTOPOU CTEIICHH. (o BU3yaJIbHOM omope).
(14 g) ['paduueckas MHTEpIIPETALIUS CUCTEMBI YpaBHEHUH ¢ AByMsre- | Mcmob3oBaTh (GyHKIHOHATBHO-TpadUUeCKre NpPeACTaBICHHUS
PEMEHHBIMU. JUUISl pellieHus1 M UCCJIeIOBAHMSI YPABHEHUN U CUCTEM.
Pemienne TekCTOBBIX 3a71a4 aNreOpanyeckum CrocoOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CIoco0oM: MepexoaAuThb OT CIIOBECHON (OPMYIUPOBKHU YCIOBHUS
3aJ1a4M K areOpanvdeckor MOJIETU MyTéM COCTABIICHUSI CUCTEMBI
YpaBHEHHUIi; pellaTh COCTaBICHHYIO CHCTEMY ypaBHEHUI; HMH-
TepPNPeTHPOBATH PE3YJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurath, 3anuchbiBaTh, MOHUMATb, HWHTEPIHPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEILICHUE. |HEPABEHCTBA; UCIIOIB30BaTh CAMBOJIMKY U TEPMHUHOJIOTHIO. BbI-
HepaBencrBa Cuctembl TMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOW M WX |MOJHATH IPeoOpa30BaHUs HEPABCHCTB, HCMOJIb30BAThH IS
(16 ) pelieHue. npeoOpa30BaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBaTh JIMHEHHBIC U KBaJIpaTHBIC HEPABEHCTBA.
I'paguueckas uHTeprpeTanusi HEPaBEHCTB W  cHUcTeM |Pemiatp  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIITUX KBAJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh MTOJIYYCHHBIE PEIICHUS.
N300paxkaTh perieHne HEPABEHCTBA M CHUCTEMBI HEPABEHCTB Ha
YUCJIOBOM TNPSIMOM, 3alMCBIBATH pPEHIEHUE C TOMOIIbIO
CHMBOJIOB.
Pemath KkBajpaTHbIE HEPABEHCTBA, HCIONB3Ys TpaduyecKkue
MIPE/ICTABJICHHUS.
OcBanBaTh W NPHUMEHATh HEPABEHCTBA I[PU PELIECHUU
Pa3IMYHBIX 3a/1a4, B TOM YHUCJIE€ MPAKTHKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEPIIMHBI apadoIIbl, OCb CHMMETPHH Mapadoybl. |CXeMaTHYeCKH, OOBSICHATh PACIOJIOXKEHUE Ha KOOPIWHATHOM

CreneHHble QYHKIIUH C HATYPAIbHBIME TIOKa3aTesIMA 2 U 3, UX
rpaduKu ¥ CBOWCTBA.
I'paduku pynxumit: y =kx,y = kx + b,,y = ax?,y = ax®y

:\/x_,y :%

TIockocTu rpadukoB GyHKmid Buga: y = kx,y = kx + b,,y =

ax®, y = ax,

Y = VX, Y = — B 3aBHCHMOCTH OT 3Ha4YeHUH KOOI(PDHUIMEHTOB;
X

OIHUCBIBATL UX CBOMCTBA.
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Pacno3HaBaTh KBaIpaTHUHYIO (QYHKITUIO TIO0 (hopMyIie.
IIpuBoauTH NMPUMePHI KBAAPATUUHBIX 3aBUCUMOCTEH U3pealib-
HOW JKU3HU, PU3UKH, TCOMETPHUHU.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH TpaduKa KBaApaTHUIHON
(ynkmun y = ax? + bx + ¢ (mpu He0OXOIMMOCTH ¢ HATPABIIOMIEi
TTOMOIITBIO).

CTponTthb 1 H300paKaATh CXeMaTHYeCKHU rpapUKy KBaJpaTHUIHbIX
dynKImii, 3anaHEBIX popMynamMu BHaay = ax’,y = ax? + q, Y
=a(x +p)% y=ax?+ bx + c (mpu HEOOXOAMMOCTH CBH3YaIbHOI
OTIOpOit).

AHAJIM3MPOBATH U NIPUMEHATH CBOMCTBA U3YUYEHHBIX (PYHKIIHI
JUTSI UIX TIOCTPOCHUS, B TOM YHCIIe C TIOMOIIBIO ITU(POBEIX pecyp-
COB.

YucaoBble mocJje-
I0BATEJILHOCTH
(15 u)

[ToHsTHE YKCTIOBOI OCIEN0BATEIBLHOCTH.

3aaHue IOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dbopmynoii N-ro uieHa.

Apudmerndeckas u reomeTpudeckas nporpeccuu. opmyssl N-
ro 4jeHa apuMeTHUecKOd M TeoMEeTpUUYECKOW Mporpeccuil,
CYMMBI IIEPBBIX N UJIEHOB.

H3z006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuil mouKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinvlii u IKCNOHEHYUATILHBLL POCHI.

Cnooicrvie npoyenmul.

OcBauBaTh M NPUMEHATH UHJIEKCHbIE 0003HAUYEHHUS, CTPOUTH
pedeBbie BbICKA3bIBAHUA C MCIIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C MOHSATHEM MOCIEA0BATEIBHOCTH.

AHaIm3upoBaTh GOpMyITy N-TO WieHa MOCIe0BATEIbHOCTH WIH
PEKYPPEHTHYIO (GOPMYIY U BBIYMCIAATH YICHBI I10CIIE0BATENb-
HOCTEH, 3aJaHHBIX 3TUMHU (hopMyTamMH. YCTAaHABJIUBATH 3aK0-
HOMEPHOCTb B IMOCTPOCHUU ITOCICAOBATCIBHOCTHU, C€CJIIM BBIIHU-
CaHbI IIEPBbIE HECKOJIIBKO €EUJICHOB.

Pacno3naBath apupMeTHUECKyt0 U F€OMETPUUECKYIO ITporpec-
CHHM IIPH Pa3HbIX crloco0ax 3aJaHus.

Pematsb 3a1a4n ¢ ucnonb3oBanueM ¢popmys N-ro wieHa apudme-
TUYECKOU U T€OMETPUUYECKOU IIPOTPECCH, CyMMBI IIEPBBIX N Yile-
HOB C OIIOPOil Ha CIIPAaBOYHYIO HH(POPMALIHUIO.

H300pasicams unenvl nociedo8amenbHOCMy MOYKaAMU HA KOOp-
OUHAMHOU NIOCKOCMU.

PaccmaTpuBarhs NpuMepsbl NPOLECCOB U ABJICHUN U3 pealbHOU
KHU3HH, WUTIOCTPUPYIOLINE U3MEHEHHE B apu(hMETHUECKOH Tpo-
rpecCUH, B TEOMETPUUECKON MPOrPECCUH; U300padicamy
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coomeemcmayouue 3a8UCUMOCU 2pAPuyecKu.

Pemats npocreiinmme 3a1a4n, CBI3aHHBIC C YUCIOBBIMU TTOCIIC-
JIOBATEILHOCTSIMH, B TOM YHCJIE 33/1a4 U3 PEATbHOM KU3HU C HC-
MOJIb30BaHNEM [UMPOBBIX TEXHOJIOTUN (IJIEKTPOHHBIX TAOJIHII,
rpagu4IecKoro KajabKyasTopa u T.I1.).

Pewamp 3a0auu Ha Cl0dCHbIE NPOYEHMBL, 8 MOM HUCTE 3A0aYU
U3 peanbHoU NPAKMUKU (C UCHONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ HCTOPHUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001IEHNE, CH-

creMaTu3anus

3Hanm“41

(18 u)

Yucina v BbIYMCIEeHNS (3aIIUCh, CPAaBHEHUE, EHCTBUS C JIEH-
CTBUTEIIbHBIMU YMCIIAMM, YUCIIOBAs MIpsiMasi; IPOLIEHTHI, OTHO-
IIEHUs, TIPOMNOPLUH; OKPYIJIEHNE, NIPUOIMKEHUE, OLEHKa; pe-
IIEHUE TeKCTOBBIX 3aj[ay apU(PMETUYECKUM CIIOCOOOM).

Auaredpanuyeckue BBIPasKeHU S (mpeoOpa3oBaHue
anreOpandecKuX BhIPAXKEHUH, JOMYCTHMbIC 3HAYCHHUS).
®yHKkuMu (IOCTpOEHUE, CBOMCTBA U3YyUEHHBIX (YHKIIHIL; Tpa-
¢udeckoe peleHne ypaBHEHUHM U UX CUCTEM).

OnepupoBarb NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepaluy HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABICHUE MHOXKECTB ISl OIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.
AKTYaJIM3MpOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIC ¢ YMCJIAMH. HATypaJIbHOE YHCIIO, IPOCTOE UCO-
CTaBHOE YHCJIA, IEIMMOCTb HATypaJbHBIX YHCEN, NPU3HAKUJIE-
JMMOCTH, LI€JI0€ YUCII0, MOYJIb YHcia, OOBIKHOBEHHAs! Maecs-
TUYHAast IpoOH, CTaHAAPTHBIA BUJ YMCla, apupMeTndecKuit
KBaJPaTHBIN KOPECHb.
BeInoaHATSH JeiicTBUS, CPABHUBATH M YIOPAA0YUBATH YHCIIA,
MPEACTABISATh YWCIA HAa KOOPAWMHATHOM IPSMOM, OKPYIJIATH
YHCJIA; BBINOJIHATL NPUKHAKY H OLIEHKY PE3yJIbTaTa BbIUUCIIE-
HUH.
Pemarb TexkcroBble 3axaum apudmMernyeckum crocodom. Pe-
IATh NPAKTHYEeCKHUe 321a4H, COAEPKALIUE IPOLEHTHI, 10U,
YacCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMS —
paccTosHue, IIeHa — KOJIMYECTBO — CTOMMOCTb, OOBEM pa-
00TBl — BpeMs — MPOU3BOAUTEIHHOCTD TPYAQ.
Pa30ouparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha fA3bIKE MATEMaTUKHU, HAXOAUTH PELICHUE, IPUMEHsIs MaTe-
MaTUYECKHM armapar, HHTepPHpPeTHPOBATh PE3yIbTaT
OnepupoBarb NOHATHSIMHU. CTENEHb C IIEJBIM IOKa3aTelEM,
apu(pMETHYECKUI KBaJpaTHBI KOpEHb, MHOTOUIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE AEHCTBUS. BBIIOJIHATH PACUYETHI IO
dbopMynaM, TpeoOpa3oOBEIBATH IIENbBIE, JPOOHO-pAIIMOHATBLHBIC
BBIPQXXEHUS U BBIPAXKEHUS C KOPHSIMH, PEAIU30BbIBAThH Pa3IOKe-
HUE MHOTOWICHA HA MHOXHTEH, B TOM YHUCJIE C UCIIOJIB30BaHUEM
dbopMyI pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH (C
OTIOPOY Ha CIPABOYHYIO WH(POPMAIIUIO); HAXOAUTh JOMYCTUMBIC
3HAYEHUS MEPEMEHHBIX UIg APOOHO- PAlMOHAIBHBIX BbIpaxe-
HUI, KOPHEH.

MopaenupoBaTth ¢ OMOIIBI0 (HOPMYIT pealbHbIE IPOLIECCHI U SB-
JICHUSI.

OnepupoBarb noHATHUAME: GYHKIMS, rpaduk QyHKUNUU, HYIH
(GyHKINH, POMEXKYTKH 3HAKOIMOCTOSHCTBA, MPOMEXKYTKH BO3-
pacraHusi, yObIBaHUS, HauOOJbIIEe W HAaUMEHbIIEEC 3HAUCHUS
(GyHKIIH.

AHaJIM3MPOBATh, CPABHUBATD, 00CYKAaTh CBOICTBA (QyHKIIHH,
CTPOMTDb UX IPaUKH.

OnepupoBaTh NOHATHSAMHU: TIPSIMAst TIPOTIOPIIUOHAIBHOCTD, 00-
paTHasi MPONOPIIMOHATBHOCTD, JTUHEHHAsT (YHKIUS, KBaIpaTuy-
Has QpyHKIMs, napaboia, runepooa.

Hcnoab30BaTh rpadpuKu 1715 OTIPEICIICHNUS CBOMCTB, MPOIECCOB
¥ 3aBUCUMOCTEH, JJIsl PEIICHHS 3a/1a4 U3 IPYTUX YICOHBIX Tpe/-
METOB M peaibHON >KU3HU; MOJEJHPOBATH C MOMOLIbIO rpadu-
KOB peaJIbHbIE TIPOLIECCHI U SIBICHUS.

Bobipa:kath ¢opMyJIaMH 3aBUCUMOCTH MEX/1y BETHUYUHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He MeHee 68 u)

Ha3zBanmue
pa3nena (TeMbl)

OcHoBHOe cofepKaHue

OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS
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Kypca (44cjio

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, Ty4d | POpMYJIHPOBATH OCHOBHbBIC MOHSITUS U OTIPEICICHUS.
reoMeTpuyecKkue | ¥ yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBath  M3y4yeHHBIE  TeOMeTpUYeckue  (QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTIIbL. onmpeeNATh WX B3aUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33J1a4M (C HMCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHne JUHEWHBIX U YIJIOBBIX BENWYHMH, BBIYHCICHHE |OMOPbI: HABOJSIIME BOIMPOCHI W/WIM alrOPUTMa Y4EOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIHYHUH [lepumerp w  mnowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTh MpocTeiiye NOCTPOSHUS ¢ MOMOIIBIO ITUPKYIS U
(14 u) MPSIMOYTOJILHUKOB. JIUHEHKH.
H3MepsATH IMHEHHBIC U YTIIOBBIC BETMYNHBI TCOMETPHUUSCKUX U
IIPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NPOBOJIUTH IPyOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3amaun Ha BBIYMCIICHUE JUIMH OTPE3KOB W BEIUYHH
VTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIIONIOKEHUE TEOMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALNIO YTTIOB, BBIYMCAATH TUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTOKa3aTEeNbHbBIE PACCYKICHHUS.
3HAKOMUTBHCS C UICTOPHUEH pa3BUTHA reOMeTPHUH.
TpeyroabHUKH [TonsiTue O  paBHBIX TpEYroJbHHKaX M  IepBUYHBIE | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJEHUKOB HAa TOTOBBIX
(22 v) MPEJICTAaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHUEM MPHU3HAKOB) MPH HEOOXOIUMOCTHU C

MpU3HAKa paBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbI PSAMOYTOJIBHOTO TPEYTOJIbHHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYroJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJIbHUKA JIEKHUT OONbIIUI

YT OJL

BHU3yaJIbHOW OMOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

®opmMyIMpOBaATH oTpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, MIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIMAaHbl TPEYrOJIbHUKA; CEPEAMHHOIO IEPHEHAMKYISIpa
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[Ipocreliline HeEpaBeHCTBA B T'€OMETPHMU.
mpeyeonvHuxka. Hepasencmeo nomamnou.

[IpsIMOYTOJIBHBIN TPEYrONBHUK C yriioMm B 30°.
[IepBble MOHATHSA O JOKA3aTEIbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPeYroJbHUKA P HEOOXOAUMOCTH C OIO-
pOii Ha aJITOPUTM ITpaBHUIIA.

@opMyJIMPOBATh CBOWCTBA M TPU3HAKK PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4YepTexu, pemiaThb 3aJa4M C IOMOIIbIO HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH NpPU3HAKU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOIb-
HUKOB B 33/1a4ax (C UCIOJIb30BAHUEM CMBICIIOBOM OIOPHI: HABO-
JSIIIFE BOMIPOCHI U/UITU JITOPUTMA YUeOHBIX ICHCTBUI).
HUcnoan3oBath 1udpoBbie pecypchl MAJdsl  HMCCAeI0BAHUA
CBOICTB U3y4aeMbIX QUTYP.

3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTHS TCOMETPUH.

ITapaiesnbHbIe [TapamiensHble npsiMble, UX cBoMcTBa. Hakpect nexamnue, co- | @opMyJMpoBaTh  MOHATHE  MMAPAIICIbHBIX  MPSMBIX,
npsiMble, CyMMa OTBETCTBEHHBIE U OJJHOCTOPOHHHUE YIJIbI (00pa30BaHHbIE IPUIIE- | HAXOAUTH IIPAKTHUECKUE TPUMEPHI.
YIJIOB Tpe- pecedeHnH apajljIeIbHbIX MPSIMBIX CEKYIIEH). M3y4yaTh cBoiicTBa yrioB, 0Opa30BaHHBIX MpPH MEPECEUEHUU
yroabuuka (14 [Tpu3Hak mapajuIeIbHOCTH MPSIMBIX Y€PE3 PABEHCTBO PACCTOsI- | IapalIENbHBIX MPAMBIX CEKYLIEN
q) HUU OT TOYEK OJHOM IIPSAMOM 10 BTOPOU IIPSIMOIA. IIpoBoauTs nokasarenscrBa. @opmyaIMpoBaTh TeopeMyIa-
CymMmMa yriioB TpeyroJibHUKa 1 MHOTOYTOJIbHUKA. PaJIIEIBHOCTH ABYX MPSIMBIX C TOMOUIBIO YTTIOB, 00pa30BaHHBIX
BHelHue yrisl TpeyroiabHUKa IIPU NIEPECEUEHNUH ITUX NPSIMBIX TPETHEN MPSIMOM.
BbruncasiTe cyMMy yIJIOB TPEYTrOJIbHUKA M MHOTOYTOJIBHUKA.
Haxoauth uucnoBble U OyKBEHHblE 3HAYEHHS YIJIOB B
rEOMETPUUYECKUX 3a/1adaxX C UCIIOJIB30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.
OxpyKHOCTH OKpy»XHOCTb, XOpAbI U TUAMETPHI, UX cBoWcTBa. KacaTenbHas k| @opMyJIMpOBATH ONpelesieHHsI: OKPY)KHOCTH, XOPAbI, THa-
H KpYT. OKpykHOCTH. OKpY>KHOCTb, BIMCaHHass B Yroi. [lowamue o|MeTpa M KacaTelbHOW K OKpykHOcTH. M3yyaTh uX CBOMCTBa,
I'eomerpuueckue | MT, npumenenue 6 sadauax. buccekmpuca u cepeounmblll nep- | IpU3HAKH, CTPOUTH YEPTEKH.
NOCTPOCHUS NEeHOUKYIIAP KaK 2eoMempuiecKue Mecma moyex. HccnenoBathb, B TOM 4KCIIE HCMOJIB3YSl HH(POBbIE PECYPCHI:
(14 9) OKpyXHOCTb, OINMCAaHHAs OKOJO TPEYrojibHUKa. BrimcaHHas B | OKpYXKHOCTb, BIIMCAaHHYIO B yroJl; LEHTP OKPY>KHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonvzoeamv memoo I'MT onn doxazamenvcmea meopem 0
nepeceuenuy OUCCEKMPUC Yello8 MPEY2ONbHUKA U CePeOUHHbIX
NEepneHOUKYIApO8 K CMOPOHAM MPEYy2ONbHUKA C HOMOUBIO
I'MT.

OBiageBaTtb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPYXHOCTEH  TpEYroJbHUKA, HAXOAUTh LEHTPHl 3TUX
OKPY’KHOCTEH C OIIOPOX HA aITOPUTM IPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA MOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJsApa JAHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIEH  4epe3  JAaHHYI  TOYKY U
NEPIEeHIUKYJIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI JAHHOIO
yrja; TPEeyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM IIpu
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHSA TEOMETPUH.

IHoBTOpEHME,
00o00meHne
3HAHUH

(4 9)

[ToBTOpeHHe u 000011I€HNE OCHOBHBIX MOHSATUH W METO/OB
Kypca 7 Kiacca.

PemaThb 3agaun Ha MMOBTOPCHHUEC, HIINIIOCTPHUPYIOMIUC CBA3U
MCKAY pa3JIMYHBIMHA YaCTAMU KypcCa.

8 ku1acc (He MeHee 68 u)

Ha3Banue pa3-
aeja (TeMbl)
Kypca (4uci10

4acoB)

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00y4YAKOIIHUXCS

YeTbIpEXyroJibHUK
"

Hapannenor paMM, €T0 INPU3HAKU U cBoiicTBa. YacTHbIE crydan
ux

napajjiesiorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajapar),

N300paxkaTh M HAXOAUTH Ha YEPTEKAX YETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku U cBoiictBa. Tpanenus. PaBHOOOKast U IpsIMOYTOJIbHAS
TpAaIeLHnH.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opMyIHpPOBAThH ONpeeJeHUsI: TTapajuIeNorpaMmma, mpsMo-
yrojbpHUKa, poM0a, KBajpara, Tpaneuuy, paBHOOOKOH Tparie-
1M, IPSIMOYTOJIbHOM Tparenu.

Hcnoab30BaTh NPH pellleHUHM NPOCTeHINMX 3agav Ipu-
3HaKM M CBOKMCTBA: Mapajiesiorpamma, NpsSMOYTOJIbHUKA,
pom0Oa, KBaJpaTa, Tparenuy, paBHOOOKOW Tparenuu, Ipsmo-
YTOJIBHOM TpaleLuH.

I[IpuMeHATH MeTO YIBOCHUS MEIMAHbI TPEYTOJIEHUKA C OTI0-
pO¥i Ha aJrOPUTM MpaBUIIA.

Hcnonb3oBaTs 1UQPOBBIE PECYpChl JUIS  HCCIIEIOBAaHUS
CBOWCTB M3y4aeMbIX QUTYp.

3HaKOMUTbBCA C UCTOPHEN Pa3BUTHA IreOMETPHM.

Teopema PaJieca
U TeopeMa o Npo-
NMOPUHOHAIBHBIX
0oTpe3Kax, 1moaood-
HbI€ TPEYroJib-
nuku (15 q)

Teopema Daneca u meopema o NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsis nuHus TpeyrojibHUKa. Tpaneuus, e€ cpeaHsis TUHUs.
Ilponopyuonanvnvie  ompesKu, NOCMpOeHUe  YemeEPMo2o
NPONOPYUOHATLHO20 OMPeE3Kd.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHbie  mpeyeonbHUKU. Tpu  npusnaka
mpeyeonvhukos. IlpakTnyeckoe NpruMeHEHHUE.

nooobdus

IIpoBoaMTH MOCTPOEHHS C IOMOLIBIO UUPKYJIA U JINHEWKH C
UCII0JIb30BaHuEe TeopeMbl Dasieca U TEOPEMBI O IPOIOPLUO-
HaJIbHBIX OTPE3Kax, CTPOUTh YETBEPTHIAIIPONOPIUOHAIBHBIN
OTPE30K C OIOPOH HA 3PUTEIIbHYIO HAITISAHOCTb.

Haxoauth no/100HbIE TPEYTOJBHUKH HAa TOTOBBIX YepTeXkax ¢
YKa3aHHEM COOTBETCTBYIOLUX MPU3HAKOB 1101001 MpU HEOO-
XOJIMMOCTH C BU3YyaJIbHOMN OIIOPOW.

Pemarsb 3agqa4uu Ha 1O0A0OHBIE TPEYTOJIBHUKH C TIOMOIIIBIO Ca-
MOCTOSITEJIBHOIO TOCTPOCHUS YEPTEKEH M HAXOXKICHHS IIO-
JOOHBIX TPEYTOJIbHUKOB MPU HEOOXOAWMOCTH C HalpaBIIsiio-
ey HOMOIIBIO.

IIpoBoauTh 10Ka3aTEJbCTBA C UCIIOJb30BAaHUEM IIPU3HAKOB
MoA00M ST HECIIOKHBIX T€OMETPUUECKHX 3a/1a4 C OMOPOM Ha aJi-
TOPUTM Y4eOHBIX JeHCTBHIA.

IIpuMeHSTH MTOJIy4E€HHBIE 3HAHUS TP PEILIEHUN T€OMETpUYE-
CKUX U NMPAKTHUYECKUX 3ajay MPH HEOOXOAMMOCTHC HaNpaBIIs-
FONIEH ITOMOIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.
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Ilnomann.
Haxo:xnenue
IUIOLIA/IeH Tpe-
YroJIbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
1no00HbIX (uryp
(14 v)

[TonsiTrie 06 00IIEH TEOpPUN TUTOIIAIH.

dopMmyJIbl AT TUIOIIAIU TPEYroJbHUKA, MapauieiaorpamMmma. Om-
Houlenue niowaoell mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM UIU
obwetl 8b1cOMOll.

Buiuucnenue niowaodeii crosichvix gueyp uepes pazouenue Ha ua-
cmu u docmpoenue.

[Tnomanu ¢puryp Ha kineTyaToit Oymare.

[Tnomaau nogo0HbIX Guryp. Beraucienue miomazaei. 3anadu ¢
MPAKTUYECKUM COJIep)aHUeM. Pewenue 3adau ¢ nomoupio me-
mooa 8CNOMO2amenbHOll NIOUAOU.

OnJiaseBaTh NEPBUYHBIMM NPEACTABJIEHUAMH 00 oO1uei
TEOpHM IuIoaau (Mepsl), opMyJMpOBaTh CBOICTBA ILIO-
L1411, BBIACHATH UX HAIJIAIHBIA CMBICII.

[TpumensaTs ¢GopMysbl IJIOMIAAM HapajliesiorpaMMa, Tpe-
YroJIbHUKA, TPallelMy ¢ ONOpPON Ha CIPaBOYHYIO HMH(OpMa-
LIHIO.

IIpumensaTs (bopMyIbI iouaau BBIITYKJIOTO
YeTBIPEXYTOJbHUKA YEPE3 IUAaroHaIu U YroJl MEKIy HUMU C
OTIOpPOH Ha CIPABOYHYIO HH(POPMALIUIO.

Haxoauth 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YAaCTH U TOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOJIb30BaHUSA BCIIOMOTaTEILHON
IJIOIIAH Il pELIEHUSI TEOMETPUYECKUX 3a/1a4.

Haxonute miomanu mnoaoOHbIX ¢uryp ¢ omnopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoruncasTe 1101311 pa3IuuHbIX MHOTOYTOJIBHBIX QUIYP.
Pemiate 32124 Ha IUIOIIA/Ib C PAKTUYECKUM COACPKAHUEM
IIOCJIE COBMECTHOI'O aHAJIU3a.

Teopema
Iudgaropa u
Ha4yaja TPUIo-
Hometpuu (10 v)

Teopema [ucgaropa, eé nokasareabcTBo U npuMmeHeHue. OOpar-
Has Teopema [Tudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (QYHKIMH OCTpOro yria,
TPUTOHOMETPUYECKUE COOTHOLIEHUS B MPSMOYIOJBHOM Tpe-
yroibHuKe. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
CooTHOIIEHNS MEXly CTOPOHAMU B MPSIMOYIOJIBHBIX TPEYroJib-
HUKax ¢ yrimamu B 45° n 45°; 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBatrh €€ B
MPAKTUYECKUX BBIUMCICHUSIX.

Bnazners NOHATUSIMHU TPUTOHOMETPUUYECKUX (PYHKLIHUN OCTPOTrO
yria, IPpOBepsATh UX KOPPEKTHOCTD.

BbIBOOMTH TPUTOHOMETPUYECKUE COOTHOLIEHHS B IPSIMO-
YTOJIbHOM TPEYTOJIbHUKE C OMIOPO Ha CIIpaBOYHYIO HH(pOpMa-
IUIO.

HccnenoBarh COOTHOLIEHUS MEXAY CTOPOHAMM B IPSIMO-
YTOJIBHBIX TPEYroJIbHUKax ¢ yriamu B 45° u 45°; 30° u 60° ¢
HaIIPaBJIAIOLIEH [TOMOILBIO.

HUcnonb3oBarh  Gopmynbl NpUBEACHHUST U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO JIJIsl HAXO0XKIEHUSI COOTHO-
LIEHUH MEXJIy  TPUTOHOMETPHUUECKUMH (DYHKUUSAMU
pPa3sIMYHBIX OCTPBIX YIVIOB C OINOPOM Ha CIPaBOYHYIO
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UH(OPMALIHUIO.

IIpuMeHATH MOJIydyeHHbIE 3HAHMS U YMEHUS IPU PELICHUU
NPAaKTUYECKHX 3a/1a4 (TIPH HE0OXOAUMOCTH C OTIOPOI Ha ajro-
PUTM IIpaBUIIa).

3HAKOMUTBLCSA C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U LIEHTpaIbHBIE YIUIBI, YTOJ MEXKIAY KacareapbHOU U | DopMy/IHpPOBATh OCHOBHBIE OIPEAETICHUS, CBSI3aHHBIE C

OKPYKHOCTH. XOPJAOH. yrjlaMd B KpyTe (BIIUCAHHBIN yToJI, HEHTPAIbHBINA yToI).

Bnucannbie Vsl MeXAy XOpAamMHu U CEKYILIUMH. HaxoauTh BOMCaHHBIE YIJiibl, OMUPAIOIIMECS HA OAHY JYTY,

U ONHCAHHBIE Bnucannble ¥ onMcaHHbIE YETHIPEXYTONbHUKHU, UX MPU3HAKU U | BBIMMCJIATH YIJIbI C IOMOIIbIO TEOPEMBI O BIIMCAHHBIX YIJIaX,

YeThbIPeXyroJbHUK |cBoiicTBa. IIpuMeHeHuMe STUX CBOWCTB MpU  PEUICHUH | TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

U. F€OMETPUUECKUX 3aj1au. LEHTPaJbHOM YIJIE MpU HEOOXOAMMOCTH C BH3YyaJbHOU

KacareabHbie B3aumHoe pacnonokeHue ByX ~OKpyxkHocTeid. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH, BBIBOAUTD HX

OKpY:KHOCTel CBOICTBA U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3A.

(13 ) Hcnonb3oBaTh 3T CBOWCTBA M INPU3HAKH IIPU PELICHUU
3az1ay.

IToBTOpEHME, [ToBTOpEeHNEe OCHOBHBIX TOHITHH M METONOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJIaccOB, 0000IIeHNE 3HAaHUH. MEXy pa3IMYHbIMH YacTsIMH Kypca.

3HAHUH

(4 9)

9 knacc (He MeHee 68 u)

Ha3Banue pa3-
aeJia (TemMbl)
Kypca (4uciao

4acoB)

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4AKIIHUXCS
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Tpuronomerpus.
TeopeMbl KOCH-
HYCOB H CHHY-
COB.

Pemenue tpe-

Omnpenenenue TpUroHOMETpUYeCKUX (GyHKUUK yrioB ot 0° mo
180°. Kocunyc 1 cCMHYC MPSIMOTO M TYIMOro yria. Teopema Kocu-
HycoB. (O000mIEHHAsT) TeopeMa CHHYCOB (C paanycoM OIHUCaH-
HOM OKpykHOCTH). HaxoxaeHue JIMH CTOPOH M BEIMYMHYTJIOB
TPEYrOJbHUKOB.

@®opmy/IMpOBaTh  OmNpededeHUs]  TPUTOHOMETPHYECKHUX
(GYHKIMHA TYNBIX U IPSIMBIX YTJIOB ¢ BU3YyaJIbHOU onopoid. dop-
MYJIUPOBATh TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB (C paiu-
YCOM ONMCAHHOM OKPYKHOCTH).

Pemathb TpeyroiabHUKH C ONIOPOH HA AJITOPUTM YICOHBIX JICH-

yroibuukos(16 dopmyiia mIomAAN TPEYroJIbHUKA Yepe3 JIBE CTOPOHBI U YToJ | CTBUI.
q) Mexay HuMu. Qopmyria miIomany 4eThpEXyroibHUKa yepe3 ero | Pemate mpakTudeckne 3agaum, CBOASIIIHECS] K HAXO0XK/Ie-
JUArOHAJIN U yYroJll MEX]Ty HUMHU. HUIO PA3JIMYHBIX 3JIEMEHTOB TPEYroJIbHUKA.
[IpakTHdyeckoe MpUMEHEHHE JOKa3aHHBIX TEOPEM.
IIpeodpazoBanue | [lonamue o npeoopazosanuu nooodus. Coomeem- OcBauBaTh noHsATHE NpeodpazoBanus nonodus. Mccaeno-
noaoousi. CcmeeHHble dIeMeHmMbl NOOOOHBIX puzyp. BaTh OTHOIIICHUE TMHEWHBIX 3JIEMEHTOB (HUTYp TpH Ipeolpa-
MeTtpuyeckue Teopema o npoussederuu ompeskoe xopo, meopema o npousse- |30Banuu nonoous. Haxoaurs npuMepsl mo1o0us B OKpyKaro-
COOTHOLIEHUS B OeHUU OmpesKo8 CeKywux, meopema o Keaopame KacamenbHou. | el NeHCTBUTEIbHOCTH.
OKPYKHOCTH Ilpumenenue 8 pewieHuu ceomempuyecKux 3a0ay. Bb16ooums mempuueckue coOmHOULeHUs MeAHCOY Ompe3Kamu
(10 v) X0pO, CeKyUuUx U KacamenbHblX ¢ UCNONIb308AHUEM BNUCAHHBIX
Veno6 U NOOOOHBIX MPeEY2OIbHUKOB.
Pewamp ceomempuueckue 3a0ayu u 3a0a4u U3 peaibHOLlL
JHCUBHU C UCTIONB30BAHUEM NOOOOHBIX MPEY2OTbHUKOS.
BekTopbl Omnpenenenne BEKTOPOB, CIIOKEHUE M Pa3HOCTh BEKTOPOB,yMHO- | UCIOJIb30BaTh BEKTOPHI KaK HAINPABJICHHBIC OTPE3KH,HCCIIe-
(12 v) JKEHHE BEKTOpa Ha YHCIIO. A0BATh TeOMeTpuYeckuil (mepeMernieHne) M (HU3MUECKU

DuU3NYECKU U TEOMETPUUECKHUM CMBICII BEKTOPOB.

Paznoxxenue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHo€ NpPOU3BEIAECHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXOXJIEHUA JIJTMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB.

[IprMmeHeHre BEKTOPOB I PEIICHUs 3a/1a4 KMHEMATUKHA UMeE-
XaHUKH.

(cuma) cMBICITBI BEKTOPOB C OMOPOM Ha BOMPOCHBIN TJIaH.
3HaTh onpeaeJieHHs CyMMbI U Pa3HOCTH BEKTOPOB, YMHOXKE-
HUS BEKTOpa Ha YHCIIO, MCCIeI0BATh TeOMETpUUSCKU u u-
3UYECKHUI CMBICIIBI 3TUX ONEpaIlHil.

Pemars reomeTpuyeckue 3agauv ¢ UCIOJIb30BAaHUEM BEKTO-
pOB.

PackinaapiBaTh BEKTOP 110 ABYM HEKOJUJIMHEAPHBIM BEKTOPAM.
Hcnonb3oBarh CKaIsipHOE MPOU3BEACHUE BEKTOPOB, BbIBO-
AMTH €70 OCHOBHBIE CBOMCTBA.

Bpruncasite cymMMy, pasHOCTh M CKaJsIpHOE IMPOW3BEICHUE
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BEKTOPOB B KOOPIMHATAX.
IIpuMeHATH CKalXsIpHOE NMPOU3BENCHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JexapToBbI JlekapTOBBI KOOPIMHATHI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIbHON CUCTEMBI KOOPJMHAT,
KOOPAWMHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI(D(UIMEHT, TAHTEHC YTIja |AEKaPTOBBIX KOOPIMHAT TOUKH.
IJIOCKOCTH HaKJIOHA, TapaljiesIbHbIe U IePIEHAMKYJIIIPHbIE IPSIMBIE. HccaenoBath ypaBHEHUE IPSIMOI U OKPY’KHOCTH € OIOPOIl Ha
(9 9) YpaBHeHHEe OKpYKHOCTH. HaxoIeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIaH.
nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LeHTp U pasinyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH T€OMETPUYECKHX 3a/1a4. PemaTth 3aga4mn Ha HAXOX/IEHUE TOYEK [IEPECEUEHUS NPSMBIX
Hcnonb30BaHue MeToja KOOPAUHAT B IPAKTUYECKUX 3a/1auax U OKPYKHOCTEH C MOMOIIbIO METO1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA yriioBoro koddduimenta mpsmon
IpU pPELICHUM 3aJay, s ONPEICNICHUs PaclONIOXKEHUS
MPSIMOM.
IIpuMeHsATh KOOPAUHATHI NIPH PELIEHUU I'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajiady, JUIsl IOCTPOEHHsS] MaTeMaTH4YEeCKHUX
MojieIel pealibHbIX 3a7a4 («MEeTO0Jl KOOPAUHATY).
ITosnb3oBaTbest 11 TOCTPOEHHA M HCCIENOBAaHUMN
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS T€OMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX D3JIEMEHTOB.| DopMyJIHpPOBATH ornpezeneHue IPABUIILHBIX
MHOIOYIrOJbHUKH. |(Yucio m 1 1arHa OKpyKHOCTH. /JIMHA AyTM OKpYKHOCTH. Paju- | MHOTOYTOJIbHUKOB, HAXOAUTh MX JIEMEHTHI.

JiinHa OKpy:KHO-
CTH U

IUI0IIAIb KPYyra.
Bbiuucienne
nJiomaaen

8w

aHHas Mepa yIua.
[Tnomanp Kpyra M €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomianeit Gpuryp, BKIFOYAIOUIUX IEMEHTHI Kpyra.

IHonb30BaTHCHA MOHATHEM JITTUHBI OKPY>KHOCTH, BBEIEHHBIM C
MOMOUIbIO MPaBUWJIbHBIX MHOTOYTOJIBHUKOB, OINpelesiTh
YHUCIIO 7T, IJIUHY IyTU U paJuaHHYI0 Mepy yIiia o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
¥ Ha000pOT MO BU3YaJIbHOMU OIope.

OmnpeneasaTs 1016 KPYTa.

BoiBoauTh opmyiibl (B rpaycHON U pafuaHHOW Mepe) s
JUTMH AYT, IUIONIAJed CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOITPOCHBIN IJIaH.

BoruncasaTs miomanu (Guryp, BKIIOYAIOUIMX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OIIOpoii Ha CIpaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1romany B 3a1a4ax peagbHON )KU3HU.

JBuzKkeHUSs Ionamue o 08udceHuU NIOCKOCMU. Pa3oupares npuMepsl, WUTIOCTPUPYIONINE TIOHATUS JBUXKC-
TJIOCKOCTH Iapannenvnulii neperoc, nosopom u cummempus. Ocu u yenmpol | HAsL, IEHTPOB U OCEH CUMMETPHH.
(6 1) CUMMEMPUU. @opMyJIMPOBATh ONPEICIICHUS MapaUIeTLHOTO IEePeHOCa,
Ipocmetiwiue npumeHneHus 6 peuieHuu 3a0ay. MOBOPOTA U OCEBOI CHMMETPHH € BU3yallbHOH ornopoii. Haxo-
JUTDb HETIOIBIDKHBIC TOYKH 110 00pas3Iy.
HaxoauTthb 1EHTPBI U OCH CUMMETPUI NPOCTEUIIUX QUTYp IO
oOpasiy.
Ilpumename napanneibHulil NEPEHOC U CUMMEMPUIO NPU pe-
WeHUU 2eomempudeckux 3a0ay (pasoupames npumepsl).
Hcnonwv3oseamn 07151 nocmpoenus u ucciedo8aHull yu@pposvie
pecypcbl.
IMoBTOpEHue, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh NMOHSATHAMHU: QHUrypa, TOYKa, IpsMasi, yroi,
00o0meHue, KJIacCOB, 0000IIeHNE U CCTEMaTH3alHsl 3HaHU . MHOTOYI'OJIbHUK, PaBHOOEAPEHHBIM M  pPaBHOCTOPOHHUM
cucrematusanusi  |[Ipocreiimme reomerpuueckue (GUIYpsl W WX CBOMCTBA. | TPEYTOJBHHUKH, MPSIMOYTOJBHBIN TpPEYroJbHUK, MeauaHa,
IHARMIZ H3mepeHne reoMeTpuiecKiuX BeTHYHH. OWcceKkTpuca M BBICOTA TPEYTrOJIbHHUKA, IMapajlieiorpamm,
(7 u) TpeyronbHUKY. pOMO, MPSMOYTOIBHUK, KBAJPAT, TPANCIHs; OKPYKHOCTD,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBIE.

OKpyXHOCTh U Kpyr. ['eoMeTpuyecKkue MOCTPOCHHs. YTIbI B
OKPY’KHOCTM. BnmcanHele ¥ ONUCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas 1 OKpyKHOCTB.
YeTsIpEXYrOJIbHUKHY.
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockoctu. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTYp.
JlexapToBbI KOOPAMHATHI HA MIJIOCKOCTH.

Brucannsie n OITMCAHHBIC

KacaTelbHasl; paBeHCTBO U Mojo0ue (uryp, TpeyroabHUKOB;
[MApALICIBHOCTE U MEPHEHIUKYIAPHOCTH IMPSAMBIX, YIOJI
MEXIY MNpPSIMbIMH, CHUMMETPHUSI OTHOCHTEIBHO TOYKH U
MpSIMOM; NIJIMHA, PACCTOSHHUE, BEJIMYMHA yria, IUIOMAIb,
epUMETP.

HUcnoan3oBatb  (opmyabl: T1epuMerpa U IUIOIMIAIU
MHOI‘OYI‘OHBHI/IKOB, JJINHBI OKPY)KHOCTI/I n 1Jromangu prra,
00BEMa MPSMOYTOIBHOTO MapallyiesieuIea.

OnepupoBaTh MNOHATHUSIMH: T[PSMOYrOJIbHasE  CUCTEMA
KOOp)II/IHaT, BeKTop; HUCIIOJb30BAaTh OJOTU TIOHATHUA IS
HpeJICTaBJ'IeHI/IH JOAHHBIX U peH_IeHI/ISI 3aga4, B TOM 4YHCJIC U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemats 3amaum Ha TIOBTOPEHHE OCHOBHBIX ITOHATHIA,
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BekTops!l Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBS3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeToa [J1s pelieHus 3a/1a4u.
Penrartn 3agaun U3 noBCceJHEBHOM KHU3HU.

TEMATHUYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHKA»
(II0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 4)

Ha3Banue pa3-
aesa (TeMbl)
(4ucy10 4acoB)

OcHoBHOE coaepiKaHue

XapaKTepHCTmca JACATCJIBbHOCTH oﬁyqammuxcﬂ

Ilpeacrasiienune
JAAHHBIX
(7 )

IIpencraBnenue naHHbIX B Tabauuax. [IpakTudeckue Beuucie-
HUS 110 TaOJMYHBIM JAaHHBIM. VI3BIedeHue WUHTEeprpeTarus
TabMUYHBIX JaHHbIX. [IpakTnyeckas pabota

«Ta0auub.

I'paduueckoe npeacTaBieHue JaHHBIX B BU/IE€ KPYTOBBIX, CTOJI-
OMKOBBIX (CTONIOUATHIX) AUarpaMM. UTeHne U MoCTpOoeHUeIa-
rpamm. [Tpumepsl 1emorpadudeckux Iuarpamm.
[IpakTuueckas padota «JlnarpamMmb».

OcBauBaTp Ha 0230BOM YPOBHE CIOCOOBI IPEJCTaBIIE-
HUS CTATUCTUYECKUX JAHHBIX U YHCIOBBIX MACCUBOB C TO-
MOIIbIO TAOIMIl ¥ JUArPaMM C UCIOJIb30BAHUEM aKTyallb-
HBIX U BaXXHBIX JAHHBIX (JleMorpaguuecKkueilaHHbIe,
IIPOU3BOACTBO  MPOMBILUIEH-
HOW W CeIhCKOXO3SUCTBEHHOW MPOYKIIUU, OOIIECTBEH-
HBIE U IPUPOJIHBIE SABJICHUSA).
H3yuars metoabl paboThl ¢ TaOIMYHBIMH U Tpadude-
CKUMHU TPEACTABICHUSMHU JJAHHBIX C MTOMOIIBIOIM(PPOBBIX
PECYpPCOB B X0ji€ MPAKTUYECKUX paboT (C HampaBJIstoLIei
TTOMOIIIBIO).
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OnucareabHas
CTATHCTHKA

(8 4)

Yucnossie Habopel. Cpennee apudmernueckoe. Meau-

aHa 4yuCJIOBOTo Habopa. Y CTOWYMBOCTD MEAHAHBI.
[Ipaktuueckas padora «CpeaHue 3HAYCHUS».

Haubonpiiee u HanMeHbIIee 3HaY€HUS YMCIOBOro Habopa.Paz-
Max.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITHUS. YUCIOBOH
HaOoOp, Mepa IEHTPAIIbHOW TEHACHIMHU (Mepa IIEHTpa), B
TOM YHCIIE CpeHee apudMeTnyecKoe, MeAMaHa.
OnucpiBaTh CTaTUCTUYECKUE JaHHBIC C TIOMOIIBIO Cpe/-
Hero apu(MeTHIecKoro u Menuansl. Pemats 3agaun (¢ uc-
MOJIb30BaHUEM 3PUTEIHLHONW HATJSAHOCTH WU/ MIUBEpOalb-
HOM OITOPHI)

H3yuarh cBoiicTBa CpeJHUX, B TOM YHUCIE C MTOMOUIBIO
U(POBBIX PECYpCOB, B XOJe MPAKTHUYECKUX pPadoT, (C
HaIpPaBJISAOLIEH TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe IOHATHSA: HauboJblIEEe
Y HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBA, pa3Max.
Pemath 3aga4u Ha BHIOOp crioco0a OMUCaHUS JTaHHBIX B
COOTBETCTBUU C MPUPOAON AAHHBIX U LEISIMHUHCCIEIO0BA-
HUS C HaIIPaBJIAOLIEH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH

(6 )

Cnyuaunas usmenyueocms (npumeput). Yacmoma 3navenuil 8
Mmaccuge dannvix. I pynnuposka. I'ucmozpammoi.
IIpaxmuueckas paboma « Cnyuarinas usmeH4usoCcmo ».

Oceausamv nouamusa. yacmoma 3HAYEHUU 6 MAcCCuse
OGHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoums cucmocpammul no oopasyy

Oceausams cpaguueckue npedcmasienus paubix U008
CVUAUHOU USMEHYUBOCMU, 8 MOM HUCTEe C NOMOWBIO YUG-
POBbIX pecypcos, 8 Xo00e NpaKxmu4eckou pabomoi.

BBenenue B
Teopuio rpagos
(4 )

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epagha. Cmenenv (s8anenmuocms) eepuiunvl. Hucno pébep u
cymmapuas cmeneHv gepuiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. Oo6x00 epagha (dtinepos
nyms). [Ipedcmaenenue 06 opuenmuposanuvix epagax.

Oceausamv nonamusa. cpag, éepwiuna zpagha, pedopo
epaga, cmeneHs (8a1eHMHOCMb BEPULUHDBL), YENb U YUK
Ocsausams nonamus:. nymo 8 2page, 3i1epos nym,00-
X00 epagha, opueHmuposanuwlil 2pag.

Obcyscoamsb peuwrenue 3a0auu Ha NOUCK CYMMblCIeneHel
sepuiun epagha, Ha nouck obxooa epaga, Ha NOUCK nymeiti
8 OpUEHMUPOBAHHBIX 2paghax ¢ Hanpasaauell NOMOubIO.
Oceausams cnocoovl npedcmagieHus 3a0ay u3z Kypca aj-
2ebpul, 2eomempuu, Mmeopuu 8epoamHocmel, opyeux
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npeomemos ¢ nomouppio 2paghoe (kapmol, cxemvl, d1eK-
mpuueckue yenu, QYHKYUOHATbHbIE COOMBEMCmeus) Ha
npumepax.

BepositHOCTB M

Cryuauinsiii onolm u cayyanHoe coovimue. Beposmuocmov u

Ocseausamv nonamus. Ciy4atiHblli Onvlm U CAY4atiHOe

4yacToTra yacmoma coovimus. Ponb manoseposmuvix u npakmuyecku | codvimue, Maio08eposmHoe U NPAKMULeCcKU 00CMo8epHoe

CJIYy4YaiHOr o docmosepHblx cobbimutl 8 npupooe u 6 oowecmee. Monema u | coovimue.

coObITHS USpaIbHas KOCMb 8 Meopull 6epOMHOCMEL. H3yuamo 3nauumocmev  MAN08ePOAMHLIX COOLIMULL 8

(4 v) Ipaxmuueckas paboma « Hacmoma evinadenus opaay. npupooe u obujecmse Ha BANCHHIX Npumepax (asapuu,
Hecuacmmvie cayyau, 3awuma NepCOHANILHOU
ungopmayuu, nepedaua OaHHbIX).
H3yyamv ponv kiaccuueckux 8eposmHOCMHBIX Mooeel
(MOHema, uepanvbHas KOCmb) 6 meopuu 6epoSMHOCME.
Habénwoams u uzyuame yacmomy cobwvimuil 8 NPOCMbIX
IKCHNEPUMEHMAX, 8 MOM HUclie ¢ NOMOWDbIO YUPPOBbIX
Pecypcos, 8 xooe npaKmuuecKkot pabomol.

O600menue, [IpencraBnennie  manHbiX. OmnucarenpHas — craTucTHKa. | IIOBTOPSATHL W3y4eHHOE W BBICTPAMBATH CHCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUM.

(5 9) Pemats 3a1a4u Ha IpeICTaBICHNE U ONMCAHUE TAHHBIX C

MOMOIIBIO U3YYEHHBIX XapaKTEPUCTUK C HAIMpPaBIISIONIEH
MTOMOIIIBIO.

O6cy:xknaThb NnpUuMepbl CITyJaitHBIX COOBITHH,
MaJIOBEPOATHBIX U ITPAKTHUYCCKU JOCTOBCPHBIX CJ'Iy‘I&ﬁHBIX
COOBITHM, UX POJIH B MIPUPOJIE U KU3HU YEIIOBEKA

8 kiacc (He MmeHee 34 4)

Ha3zBpanue
pasnesia (TeMbl)

OcHOBHOE colep:KaHue

XapakTepucTHKA J1eATeJIbHOCTH 00YYAOINXCS
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(4HCI10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 9)

[IpeacraBnenne  nanubix.  OmnucarenbHas
Crnydaiinast u'3MEeHYUBOCTh. CpeiHue YUCIIOBOTO Habopa.

Canyyaiinble coOpiTus. BepositHocT 1 yactoThl. Kitaccuueckue

MOZICIIN TEOPHUU BepOHTHOCTeﬁZ MOHETA 1 UurpajibHas KOCTb.

CTaTUCTHUKA.

IToBTOpPATH U3yYEHHOE U BBICTPAUBATh CUCTEMY3HAHUM.
Pemars 3a1a4u (10 BU3yaJIbHOM OIMOpe) HaNpeACTaBIe-
HUE U ONMCAHME JAHHBIX C MOMOILIBIO N3YYEHHBIX XapaK-
TEPUCTHUK.

Pemarts 3a1aum (110 BU3yaJIbHOM OIOpe) HaIpeICTaBIIe-
HYE rPYNIHUPOBAaHHBIX JaHHBIX U OIIMCAHKE CIIy4allHOM 13-
MEHYHUBOCTH.

Pemars 3a1a4u (110 BU3yasibHOI OI0OPe) HAONPEICIICHUE
9acTOThl CIyYalHBIX COOBITHH, OOCYXICHHE IPUMEPOB
CllyyaliHbIX COOBITUI, MaJIOBEPOSTHBIX U PAKTUYECKH J10-
CTOBEPHBIX CIy4aillHbIX COOBITUH, UX POJIUB NPUPOAE U
YKU3HU Y€JI0BEKa.

OnucarejbHas
CTAaTHCTHKA.
PaccenBanne
JAHHBIX

(49)

Omxknonenus. /ucnepcus uucnogoeo nabopa. CmanoapmHoe

OMKIJIOHEHUE YUCi06020 Ha60pa. ﬂuazpaMsz pacceusanusl.

Oceausamv nonamua: oucnepcus u cmaHoapmHoe om-
KJIOHeHUe, UCNOIb3068AMb IMU XAPAKMEPUCMUKU OJISLONU-
Canusl pacceu8anus OAHHbIX.

Yuacmeoseamov 6 oé6cyyncoenuu zunomeszvt 06 omcym-
CMEUU UTU HATUYUU CBA3U NO OUASDAMMAM PACCEUBAHUSL.
Cmpoums Ouazpammvl pacceusaHusi no UMeUUMCs
OAHHbBIM, 8 MOM YUCIe C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 AHAU3A).

MuoskecTBa
(4 )

MHoO)k€ecTBO, TOAMHOKECTBO. Onepauyu HaJ MHOXECTBAMMU:
o0benuHeHne, epecedeHue, qonoaHenne. CBoicTBaonepamit
HaJl MHOKECTBAMM: MEPEMECTUTENLHOE, COYETATeIbHOE, pac-

HpeNeTUTENHEHOE, BKITIOYCHHSI.
I'padmueckoe npeacTaBIeHUEe MHOXKECTB.

OcBauBaTh NOHATHS. MHOXXCCTBO, 3JICMCHT MHO>KCCTBA,

MTOJIMHOKECTBO.
Brinonarn onmepanuu Hazg MHOXECTBaAMU:
o0beMHeHne, TIepeceueHne, JOomoHeHne (TI0 00pasIy).

Hcnoab3oBathb CBOWCTBA: MePEeMECTUTENHHOE,

coueTaTeNbHOe, pacHpele/IuTeIbHOe, BKIIOYEHUS (C
WCIIOJIb30BaHNUEM BU3YAJILHOH OIOPHI).
Hcnonb3oBath rpaduueckoe mnpeacraBieHUE MHOXKECTB
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IIPY ONMCAHUU PEabHBIX MPOLIECCOB U SIBICHUM, IIPU pe-
IIEHUU 3aJ]a4d U3 Ipyrux y4eOHbIX IPEeAMETOB U KypcoB(c
MCII0JIb30BaHUEM BU3YaJIbHOM OIOPBI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHS.
bnaronpustcTByomue eMeHTapHble coobITus. BepostHoCcTH
coObITHI. ONBITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITH C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU.

OcBauBarh Ha  0a30BOM  YpPOBHe  IOHSITHSA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIaronpHUsATCTBYIOIUX  JIEMEHTAPHbBIX
COOBITHI, PABHOBO3MOXHBIE HJIEMEHTAPHBIE COOBITHSI.
PemaTh 3aga4umM Ha BBIYMCICHHE BEPOATHOCTEN COOBITHI
[0 BEPOATHOCTAM 3JIEMEHTAPHBIX COOBITHH CIy4aiiHOTrO
OmbITa (C WCIOJB30BAaHUEM 3pPUTEIFHONW HArISTHOCTH
1/uiy BepOaIbHOM OIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B OIBITaX C PaBHOBO3MOXXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJIE C HNOMOILIBIO KOMIbIOTEepa (C
UCMOJIb30BAHUEM  3PUTEIbHOM  HAISIAHOCTH  W/WIK
BepOATBLHOM OTOPHI).

IIpoBoauTH U M3YyYaTh OMBITHI C PAaBHOBO3MO>KHBIMHU
DIIEMEHTAPHBIMH COOBITHUSMU (C MCIIOJIb30BAaHHEM MOHET,
UTPATBHBIX KOCTEH, JpyTUX Mo/ieneil)
B XO/€ TMpaKTHYECKOW paboThl (C HCIOJIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
Teopuio rpagos
(4 9)

B

Hepeso. Ceoiicmea  Oepega:  eOUHCMBEHHOCMb — NYMU,
cywjecmeoganue ucsuell GepuIUHbl, C643b MeHCOy HUCTOM
gepuiun u yuciom péoep. Ilpasuno ymodcenus.

Oceausamv nouamun. oOepego Kak 2cpag) 0e3 yuxua,
sucsauas eepuiuHa (1ucm), emesb depesa, nymo 6 oepese,
ouamemp Oepesa.

H3yuams ceolicmea Oepesa: cywjecmgosauue sucauell
BEPUIUHBI, €OUHCMBEHHOCMb  NYMU — MedHcOy — 08YMsl
BEPULUHAMU, CBA3b MENHCOY YUCIOM GEPUUH U HUCTIOM
pébep.

Yuacmeoeams ¢ oocyscoenuu pewienua 3adauu na nouck
U nepeuucienue nymei 8 oepege, onpeoeienue YUCIA
sepuiu unu péoep 8 depege, 00x00 OUHAPHO2O Oepesd, 8
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MOM Yucie C npuUMerRerHuem npaeuild YMHONCEHUA.

Cuayuaiinble
co0bITUS

(8 4)

Ilpomusononoscnoe  coovimue.  Juacpamma  Dinepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodxcenus eeposmuocme. Ilpasuno
VMHOJMCEHUsT  8eposimHocmell.  YcloeHas — 8eposmHoCHb.
Heszasucumvle  coovimus.  [Ipeocmaeénenue  cayuaiHoco
9KCnepumMenma 6 gude oepesd.

Ocséaugamv nouamuA. 63aUMHO NPOMUBONONONCHbIE
coovimus, onepayuu Hao coovimusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (direpa—
Benna), coemecmuvie u Hecoemecmuvle cooblmusl.
H3yuams meopemvt 0 6eposimHocmu 006beOUHeHUs. 08YX
coovimuil ((hopmyvl CLOIHCEHUS BePOAMHOCMELN).
Yuacmeoseamo ¢ oocyscoenuu pewrenusn 3adauu, 6 mom
yucie mekcmogule 3a0ayu Ha onpeoeieHue 6eposmHocmell
00veOuHeHUss U nepeceyeHuss COObIMUU ¢ NOMOWDBIO
yucnoeol  npamot, ouazpamm  Jinepa,  opmynsl
CILOJHCEHUS BEPOAMHOCTEN.

Ocsaueamp NOHAMUA' npasuio VMHOHCEHUS
8eposimHoCcmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbimusl 0epeso CyYalHo2o onvima.
H3yyams  ceoiicmea  (onpeoeneHus)
cobvimuil.

Yuacmeoseamv 6 oécyyicoenuu pewenus 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBIX COOLIMULL.
Yuacmeoseamv 6 oécyycoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308AHUEM Oepesa CYHAIHO20 ONbIMA.

He3a6UcCUMblIX

O000menue,
KOHTPOJIb
(4 4)

[Ipencrasnenune nanubix. OnucarenpHas ctaTucTuka. ['padsl.
BepositHOCTB CIIy4aitHOTO COOBITHS. DJIEMEHTHI
KOMOHWHATOPHKH.

IloBTOpPSITH W3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha NpeICTaBICHUE U ONIMCAHUE TAHHBIX C
MIOMOIIbIO M3YYEHHBIX XapaKTEPUCTUK (c
WCIIOIh30BaHUEM BU3yaJIbHOW OTIOPHI).

Yuacmeoeamsv 6 oo6cyrycoenuu pewenuna 3agaum C
MpUMEHEeHHEM TpadoB.

Pemiate 3agauMm  Ha  HAXOXJIEHHE  BEPOSTHOCTH
CIIy4allHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX

86




COOBITHIA, B TOM YHCIIE B OIBITAX C PABHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMH (C BU3YaJIbHON OTIOPOH).
Yuacmeoeamv 6 oocyrycoenuu pewenusn 3apaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH 0OBEIMHEHUS U MTePeCeUCHUS
COOBITHIA, B TOM YHCIIE HE3aBHCHMBIX, C UCIIOJIb30BAHUEM
rpaduyecKux TMpeACTaBICHU U JepeBa CIy4yalHOro
OTIBITA.

Yuacmeosams ¢ 06cyscoenuu pewenun 3anaum Ha nepe-
YHCIeHNE KOMOMHAIUH (YUCIia IepecTaHOBOK, YACIacoye-
TaHUI), HA HAXOXKJIEHUE BEPOATHOCTEH COOBITUH CIIpUMe-
HEHUEM KOMOWHATOPUKH, B TOM YHUCJIC C UCIIOJIb30BAHUEM
TpeyroibHuka [lackans.

9 kiaacc (He meHee 34 4)

Ha3Banue pa3-
aesa (TemMbl)
(umcJyi0 Yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4a0 X CH

IHoBTOpEHUE [IpenacraBnenne  nmaHHbix.  OmnucaTenbHass  CTaTUCTHKA.
Kypca 8 ki1acca Onepanuu Haa coObITHsIME. He3aBUCUMOCTE COOBITH.
(4 9)

IloBTOPATH WH3Yy4EHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

Pemathb 3aga4m Ha peACTaBIECHUE U ONMCAHUE TaHHBIX.
PemaTs 3a1aun Ha HaX0X/IEHUE BEPOSITHOCTEHO0BETnHE-
HUS U TIepecedeHus COOBITUH, B TOM YHCII€ HE3aBUCHUMBIX,
C UCTOJIb30BaHNEM IpaUUeCKUXIIPEACTABICHUN U IepeBa
CIIy4aiiHOTO ONBITA.

PemaTs 3agaum Ha nepevrcieHne KOMOMHaUuWi (ducia
[IEPECTaHOBOK, YMCIIa COUYETaHMI1), HA HAXO0KJIEHUE BEPO-
ATHOCTEW COOBITUN C MPUMEHEHHEM KOMOUHATOPUKH,
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B TOM 4YHMCJIC C UCIIOJIB30BAHUCM TPCYI'OJIbHUKA ITackams

DJIeMeHTHhI KOM-
ounHaropuku(4

4)

Kombunatopuoe mpaBuio ymHoxenus. [lepectanoBku. ®Dak-
topuan. CoueTaHusi U 4YMCIO couyeTaHuil. TpeyeonrvHux Ilac-
kans. [TpakTudeckast pabota «BerauciieHrne BeposiTHOCTENC He-
M0JIb30BAHUEM KOMOMHATOPHBIX (PYHKIIMNA SIEKTPOHHBIX Tal-
JIULD).

OcBauBaTh Ha 6230BOM YPOBHE NMOHATHUS: KOMOMHATOP-
HO€ MPaBUJIO YMHOXXEHHUS, YIOpSAJOUYEHHAs Mapa, Tpohka
00BEKTOB, MEpPecTaHOBKa, (akTopuan 4ucia, COYETaHHE,
YUCJIO COYETAHUM, mpeyeonvHuk Ilackans.

Pemars npocreiimme 3agauM Ha NEPEUUCIICHUE YIIOPS-
JOYEHHBIX Tap, TPOCK, MEPEUUCIICHUE IEPECTAHOBOKHU CO-
YEeTaHUI IIEMEHTOB PA3JIMYHBIX MHOXKECTB (110 00pasiry).
Pemath npocreiilue 3aqa4u Ha MPUMEHEHHUE YHCIIA CO-
yeTaHuil B airebpe (COKpaméHHOE YMHOXKEHHE, OMHOM
HproToHa) (¢ HampaBIsAIoIIeH TOMOIIBIO).

PemaTth, mpuMeHsisi KOMOMHATOPUKY, 3a/1a4U HA BBIYHC-
JICHHE BEPOSITHOCTEH, B TOM UUCIIE€ C TOMOIIBIO 3JIEKTPOH-
HBIX TaOJHI] B X0JI€ IPAKTUUYECKOM pabOThI (C BU3yalIbHOM
OTIOPOiA).

I'eomerpuueckas
BEpPOSITHOCTH
(4 4)

I'eomempuueckas eepoamnocms. Cnyuaiinvlil 6b100p MOUKU U3
@ueypel Ha niocKOCmMU, U3 OMpPesKa, U3 0yeU OKPYHCHOCHIU.

Oceausams nonamue 2eomMempuyecKoll 6epoSIMHOCU.
Yuacmeoseamv ¢ ooécyyncoenuu pewenusn 3adauu na
HAaxoxcoeHue 8eposamHocmell 8 ONvlmax, NPeocmasuMblx
KdK 6‘bl60p MOYeK U3 MHOc0Y20/IbHUKA, Kpyod, OmpesKa uiu
Oy2eu OKPYAHCHOCTU, YUCTI0B020 NPOMENCYMKA

HcnuiTanus
Bepnyanu
(6 9)

Hcneiranne. Yenex u Heynaya. Cepust HCIIBITAHUH 10 IEPBOTO
ycnexa. Mcnbitanus bepnymim. BepositHocTu coGwiThii B ce-
pun ucnbitanuii bepuymu. IIpaktuueckas pabora
«HcnbiTanus bepHymmy.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: UCIIBITAHUE,
3JIEeMEHTapHOEe COObITHE B UCTIBITAHUH (YCIIEX U Hey/aya),
cepus HCHbITaHWI, HACTYIUIGHHE MEepBOro ycmexa (He-
yllauM), cepus ucnelTanuii bepHymm.

Pemath npocreiimme 3a1a4M Ha HAX0XKJICHUE BEPOSTHO-
cTel cOOBITHI B CepUM MCIIBITAHUI /10 TIEpBOrO ycrexa, B
TOM YHUCJIE C IPUMEHEHHEM (HOPMYIbI CyMMBbI T€OMETPHU-
YecKOl nporpeccuu (C onopoi Ha CpaBouHy0 HH(OpMa-
IHIO0).

Pemiate mpocreimue

3aJaumn Ha HaXO0XACHUC
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BEPOSITHOCTEH JIEMEHTAPHBIX COOBITHH B CEPUUMCIIBITA-
Hull bepHyn, Ha HaX0XKIEHUE BEPOATHOCTH OIPEIEIIEH-
HOTO YHMCJIa YCIIEXOB B cepuu UcnblTaHui bepryiiu (¢ Bu-
3yaJbHOM OIOpOH).

H3yuarh B X01€e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOIIIBIO IU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbiTaHui bepHym

Cayuaiinas
BeJINYHHA

(6 )

CnydailHass BeJIMYMHA M PaACHpPEENIEHUE BEpPOSTHOCTEM.
MaremaTuueckoe OXHUIAaHUE MW JUCIEpPCUs  CIy4auHOH
BeJMuMHBL.  [IprmMepsl MaTEMaTHYECKOrO0 OXKUJAHUS Kak
TEOPETUUECKOTO CPEHEr0 3HAUCHUS BEJIUUUHBI.

[TonsTHe 0 3aK0oHE O0NBIINX ynces. 3MepeHne BepossTHOCTEH
C MOMOIIbI0 YacToT. [IpuMeHeHne 3aKkoHa OOJIBIITMX YUCE.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CiydaiiHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHON BEJIMYMHBI,
pacnpeesieHe BEpOSITHOCTE.

M3yyare u o00cysaaTh INpuMEpbl AUCKPETHBIX U
HENPEPBIBHBIX CIy4alHbIX BEJIUYUH (POCT, BEC YEJIOBEKa,
YHMCJIEHHOCTb HACEJICHUs, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJAEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbITaMu (OpocaHMEe MOHETHI, WUIPAJTbHOM KOCTH, CO
Clly4aiiHbIM BBIOOPOM H T. II.).

OcBanBare Ha  0a30BOM  YpOBHEe  IOHSATHSA:
MaTE€MaTHYECKOE OKHUJIAHWE CIIy4alHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUECHUE, JUCTIEPCHS CIIydallHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOT0O Habopa.
Pemiate 3a1auMm Ha BBIUMCIEHHWE MAaTE€MaTHYECKOIO
OKMJIAHHWSI W  JHACIEPCUM JHCKPETHOW  CIlydailHOU
BEJIMYUHBI 110 3aIaHHOMY PacHpeseCHUI0, B TOM YHUCIe
3a/1a4, CBSI3aHHBIX CO CTPaxOBaHUEM M JIOTepesMHu (C
HaIpPaBJISIONIEH TOMOIIIBIO).

3HAKOMHMTBCI C MaTEeMaTH4YECKUM OXHUAAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpENeSICHUd, B TOM 4YHCIIE
pacrnpeeneHus C1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTanuii beprysmm.

M3yyars yactoTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIyYaHBIX OMBITAX KAK CIIY4YalHYIO BEJIUYUHY.
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3HAKOMMTBCS C 3aKOHOM Ooubiux yucen (B opme bep-
HYJUTH): TIpA OOJIBIIIOM YHUCIIE ONBITOB YaCTOTa COOBITHS
OJIM3Ka K €ro BEpOSITHOCTH.

PemaTp 3a1aum Ha U3MEPEHUE BEPOSATHOCTEH C TOMOIIIBIO
4acToT (C HAIPABJISIONIEH TTOMOIIIBIO).

OO6cy:k1aTh POJIH 3aKOHA OOJBIINX YHCEN B 000CHOBAaHUU
9aCTOTHOTO METO/1a U3MEPEHHUS BEPOSTHOCTEH.
OO0cy:knaTh 3aKOH OOJIBIIMX YHCE KaK MPOSBICHUE CTa-
TUCTUYECKOW YCTOHYMBOCTH B M3MEHYHMBBIX SIBJICHUSX,
POJIb 3aKOHA OOJIBIITUX YUCEINT B MPUPOJIE U B KU3HU YEIIO-
BEKa.

0O606menue,
KOHTPOJIb
(10 v)

IIpencraBnenne nanupix. OnucarenpHas cTaTUCTHKA. Bepost-
HOCTh CIJIy4yallHOro COOBITHS. DJIEMEHTbl KOMOMHATOPHUKHU.
CrnyyaiiHble BEJIMYUHBI U PaCIIpeICICHHUS.

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHM.

PemaTe 32241 Ha [IpEACTaBICHUE U ONMUCAHKUE JAHHBIX.
Pemathb 3a1a4un Ha HaX0XK/IEHUE BEPOSTHOCTEN COOBITU,
B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAp-
HBIMU COOBITUSAMH, BEPOSITHOCTEN
00bETMHEHUS U TTepECeUeHUs] COOBITUH, BEIYUCIIATH BEPO-
SITHOCTH B OIBITAX C CEPUSIMH CIyYalHBIX UCIIBITAHUN

[Ipu pa3paboTke paboueii MporpaMMbl B TEMATUUYECKOM IJIAHUPOBAHUU JOJKHBI OBITh YUTEHBI BO3MOXKHOCTH MCIOJIB30-
BaHUSI DJIEKTPOHHBIX (MU POBHIX) 00pa30BaATEIBHBIX PECYPCOB, SBISIOMUXCS YICOHO-METOAUIECKUMU MaTepruaiaMu(MyIbTH-
MEUHHBIC TIPOTPAMMBI, SJICKTPOHHBIC YICOHUKHU U 3aJa9HHUKH, HJICKTPOHHBIE OMOIMOTEKH, BUPTYaIbHBIC JIA0OPATOPHUH, UTPO-
BbI€ IIPOrPAMMBI, KOJUIEKIIUU HU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), UCTIOIB3YEMBIMU JI1 00YyUEHUSI U BOCIIUTAHUS pa3iny-
HBIX TPYIII MOJIb30BaTENEH, IPEICTABICHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BHUJI€ U PEATU3YIOIIUMHU TUJAKTUUECKHE BO3MOXK-

HocTu KT, comepkanrie KOTOPhIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00Opa30BaHUU.
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Maremaruka: 6-if kiiacc: 0a30BbIi ypOBeHb: yueOHUK: B 2 yacTsax, 6 kiacc/ Bunenkun H.S., XKoxoB B.U., YecnokoB A.C. u npy-
rue, AkimoHepHoe oouiectBo «M3aarenbctBo «lIpocBemienue»

* Maremaruka, 6 kinacc/ Hukonwsckuit C.M., [TotanoB M.K., PemernukoB H.H. u npyrue, Akimoneproe odmectBo «M3aaTenbcTBO
«IIpoceemenue»

* Maremartuka. Anrebpa: 7-i kiacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ MaxkaperueB FO.H., Munaiok H.I'., HemkoB K.W. u npy-
rue; nop pen. TensikoBckoro C.A., AkinonepHoe odiectBo «M3aatenscTBo «lIpocBemienue»

 ['eometpus, 7-9 knaccel/ Atanacsu JI.C., byry3os B.®., Kanomuies C.b. u apyrue, Akiuoneproe o61miectBo «M3narenscTBo
«IIpocsemienue»

* Maremartuka. BeposiTHOCTb 1 cTaTUCTHKA: 7-9-€ Kilacchl: 0a30BbIN YPOBEHB: yUeOHUK: B 2 YacTsX, 7-9 kmaccel/ Beicorkuii U.P.,

Amenko U.B.; nox pen. Amenko N.B., AkuinonepHoe obmectBo «M3narensctBo «IIpocBeiiennes
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METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

«Y‘-II/I.py», «Poccuiickas QJICKTPOHHAA IIKOJIa», «I/IHTepHeT YPOK»

KOHTPOJIBHO-UBMEPUTEJIbHBIE MATEPHUAJIBI

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MAaTEPUAJIbI

[IpoBenenHue O1EHKH JOCTHKEHUM TIJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS YUEOHOTO MpeaMETa MPOBOAUTCS B (DOpME TEKYIIero u
pPyOEXXHOTO KOHTPOJISI B BUJIE: KOHTPOJIbHBIE Pa0OThI, CAMOCTOSITEIbHBIE PA0OTHI, 3a4€Thl, MATEMATUUECKUE JTUKTAHTHI, MPAKTUYECKUE
paboThl, MUCHbMEHHBINA OTBET MO UHIWBUAYAJIbHBIM KapTOUKaM-3aJaHUsSIM, TECTUPOBAHUE.

s obyuaromuxcs ¢ 3I1P Bo3aMoxxHO u3MeHeHue (HOPMYITUPOBKHU 3aJJaHUN Ha «TIOIIAroBYIOY, aJJallTallMIo MpejiaraeMoro ooy-
YaIoIIEeMyCsl TECTOBOTO (KOHTPOJBHO-OIIEHOYHOI0) MaTepuasa: HUCIOJb30BAaHUE YCTHBIX U MHUCHMEHHBIX WHCTPYKIUM, YIPOIICHUE
JUTMHHBIX CJIOKHBIX (DOPMYJIMPOBOK MHCTPYKIIMH, PEIICHUE C ONMOPOM Ha alroOpuT™, oOpasell, UCIOIb30BaHuE CIpaBOUYHON UHPOPMa-
10518

92



HToroBasi KOHTpPoOJILHAsSI padoTa N0 MaTeMaTHKe B 6 Kjacce
(mo yueonuky H.51. Buienkuna, B.U. KoxoBa, u ap.)

Bapmuanr 1
NHCTpYyKIIUSA 110 BHINOJHEHHIO PA00THI
Ha Brimonnenue paboTsl oTBoAUTCS 45 MuHYT. PaboTta cocTouT u3 2 yacrtei.
Bcero B pabote 10 3aanuid.
Cuauana BeinosHsiiTe 3aaanus 1 yactu. OHa BrItouaet 8 3aganuii. K
KKIOMY U3 HHUX 3allUIINTE KpaTKUi oTBeT. OTBETHI 3aMKCHIBATE B BHIE
JECSATHYHOM TPOOH MM HATYPATBLHOTO YKCia. Bece He0OX0uMbIe BEIYHUCIICHHS, TPEOOPA30BAHUS U T. JI. BHITOJHINUTE B YCPHOBHKE.
O6panraem Baire BHUMaHue Ha TO, YTO 3aMKUCH B YEPHOBHUKE HE OYIyT YUUTHIBATHCS MPU OLICHUBAHUU PAOOTHI.
JJ1st SKOHOMHH BpEMEHH MPOITYCKalTe 3aaHue, KOTOpOe He yaaéTcs BRITOJIHUTE CPasy, U MepexoauTe K ciueaytoniemy. Ecnu y Bac ocranercs Bpewms,
Bbl cMokeTe BepHYThCS K MPOMYIICHHBIM 3aaHHSIM.

Bo 2 yactu 2 3aJaHus. K KaXXIAO0MY M3 HUX HAIIUIIUTC HOI[pO6HOC PEIICHUC U OTBCT. Pemenns 3a11aH1/1171 1 OTBCTHI K HUM 3aIlMChIBAIOTCA HAa OTACIIbHOM
JIUCTC.

Texct 3aaHuA MOKHO HE IEPCIIHChIBATD, H€O6XOI[I/IMO JIMIIb YKa3aTb €ro HoMEp.
PGKOMGH)IyeM BHUMATCJIbHO YATATh YCJIOBHUC U ITPOBOAUTH IIPOBEPKY
IMMOJIYYCHHOI'O OTBETA.

Kenaem ycnexa!

Yacrs 1
K kasxccoomy u3 3a0anuii B1—B8 3anuwiume Kkpamkuii omeem 6 yKazannom mecme.

B1. Brruucaure: —3£+§ : —E' —-4,05
4 8 12

OrtBer:

B2. Pemute 3anauy:
ABTOMOOMIHCT mpoexalt 2 Jaca 1o Imocce co CKopocThio 80 KM/4, 3aTeM 4 Jaca 1o aBTocTpajie co ckopocThio 110 km/4. [Tocne 3Toro oH caenan OCTaHOBKY
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HAa 4ac, a 3aTeM eni¢ rmoyrgaca exain 1o mpocenodHoi nopore co ckopocthio 30 km/4. Kakoe paccTosiHue mpoexasl aBTOMOOMIHCT?
OtBerT: KM

B3. Pemute 3agauy:

st m3rotoBnenus 35 BeHckux cocucok Tpedyercs 500 r rosoksero ¢apia. Mmeercst 600 r ¢apmra. Kakoe Hanbonbiee KOJIMYECTBO COCUCOK MOXKHO M3
HEro U3roToBUTH?

Ortger:

B4. Pemute ypaBaenne 50x — 48(x — 3) = —56.
Otser:

BS. Beruuciure —(10,5 — (2,8 = (3 — 7))).
Ortger:

B6. Pemute 3anauy:
Haiinure momanas 3akpameHHon GUrypsel, €Ciu M0 b OJJHON KIETKH
1 cm?.

OrtBerT: cM
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B7. Pemute 3anauy:
K 200 r Boapt go6aBuiu 50 T comu. CKOJIBKO MPOIIEHTOB COJIH COJEPIKUTCS B pacTBope?
OTBeT:

B8. Pemute 3anauy:
JmuHa otpeska XY paBHa 52 cm. Touka Z nenut orpe3ok XY B oTHomeHuu 7 : 6. Haiinure niuHy oTpe3ka XZ, eciii u3BecTHO, 4To YZ < XZ.
Ortger: CM.

Yacrp 2
Ilpu evinonnenuu 3a0anuit C1-C2 ucnonwv3yiime omoenvhutit 1ucm. Chavana ykaxcume HoMep 3a0aHUA, A 3amemM 3anuuiume €20 peuieHue u om-
eem. Iluwiume uémrko u pazoopuueo.

C1. Pemure 3agauy:
[KOIBHUIIBI KOJJIEKIMOHUPYIOT KAPTOUKH C JTHOOMMBIMU IIEpCOHa)kaMu KOMUKCOB. Beero y Hux 250 takux xaprouek. ¥ Hactu kaprouek B 5 pa3 Oosblie,

yeMm y Mamm. Y Csetsl Ha 16 kapTouek MeHblIE, yeM y Maiu, HO B 4 pa3a MeHblIe, yeM Yy Jlapucel. CKOJIBKO KapTOYEK B KOJUIEKIUH KaXX10i AeBOYKN?

C2. Pemmre 3anauy:
CKOJIBbKO CYIIECTBYET JIBy3HAUHBIX YHCEN, Y KOTOPHIX MPOU3BEACHHE HU(DP HE IPEBOCXOIUT UX CYyMMBI?
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HToroBasi KOHTpPOJILHAsSI padoTa N0 MaTeMaTHKe B 6 Kjacce
(mo yueonuky H.51. Buienkuna, B.U. KoxoBa, u ap.)

Bapuanr 2
NHCTpYyKIUSA 110 BHINOJHEHNIO PA00THI
Ha BrimonHenue paboTsl otBoAUTCS 45 MuHYT. PaboTta cocTouT n3 2 yacrtei.
Bcero B pabore 10 3aganwuii.
Cuauana BeinosHsiiTe 3aaanus 1 yactu. OHa BrItouaet 8 3aganuit. K
Ka)KIOMY U3 HHUX 3alUIINTE KpaTKUi oTBeT. OTBETHI 3aMKCHIBATE B BHIE
JECSATHYHOM IPOOH WM HATYPATBLHOTO YKCiia. Bece He0OX0uMbIe BEIYHUCIICHHS, TPEOOPA30OBAHMS U T. JI. BHITOJHSNUTE B YCPHOBHKE.
Ob6pamnraem Baire BHUMaHue Ha TO, YTO 3aMKUCH B YEPHOBHUKE HE OYIyT YUUTHIBATHCS MPU OLIECHUBAHUU PAOOTHI.
JJ1s SKOHOMHH BpEMEHH MPOITYCKalTe 3aaHue, KOTOpOe He yaaéTcs BRITOJIHUTE CPasy, U MepexoauTe K ciueaytoniemy. Ecnu y Bac ocranercs Bpewms,
Bbl cMokeTe BepHYThCS K MPOMYIICHHBIM 3aaHHSIM.
Bo 2 gactu 2 3aganms. K kaxxaqoMy U3 HUX HAUIIATE TTOIPOOHOE PEIICHUE B OTBET. PeleHus 3a1aHuii 1 OTBETHI K HUM 3aITUCHIBAIOTCS HA OTICIHHOM
JHCTE.
TekcT 3agaHusi MOKHO HE IePENUChIBaTh, HEOOXOIMMO JIMIIb YKa3aTh €ro HOMED.
PexoMeH1yeM BHUMATENBHO YUTATh YCIOBHE U TPOBOAUTH MTPOBEPKY
MOJTyYEHHOTO OTBETA.
Kenaem ycnexa!

Yacrs 1
K kasxccoomy u3 3a0anuii B1—B8 3anuwiume kpamkuii omeem 6 yKazannom mecme.

B1. Brruucaure: (—11 +2 E] : (— §j -5,38
3 6 7

OrtBer:
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B2. Pemute 3anauy:

ABTOMOOMIHCT mpoexalt 3 Jaca 1o 1mocce co CKopocThio 70 KM/4, 3aTeM 2 Jaca 1Mo aBTOCTpajie co ckopocThio 110 km/4. [Tociie 3Toro oH caenal OCTaHOBKY
Ha yac, a 3aTeM eIlé rmoryaca exaj 1o nmpocéiIovHoi qopore co ckopoctbio 40 km/4. Kakoe paccrostare mpoexas aBTOMOOMIHACT?

Otser: KM

B3. Pemute 3agauy:

Jnist M3roToBIeHNUs HAaYMHKHU 24 nmupoxkoB Tpedyetcs 500 r cBexux s1650k. Kakoe HanOombIee KOJIMYECTBO MUPOKKOB MOXKHO H3TOTOBUTH, uMest 750 T
A0J10K?

Ortser:

B4. Peminte ypaBaenue 40x — 38(x — 2) = —24.
Ortser:

BS. Beruuciure —(11,2 — (—3,9 = (5 — 9))).
Ortger:

B6. Pemute 3anauy:
Haiinure momasas 3akpameHHon GUrypsel, €Ciy MIoma b OJJHON KIETKH
1 cm?.
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Ortser: cM

B7. Pemute 3anauy:
K 240 r Boapr go6aBuiu 60 1 comu. CKOJIBKO MPOIICHTOB COJIH COJIEPKUTCS B pacTBope?
Ortger:

B8. Pemute 3anauy:
Jnmuna otpeska XY paBHa 70 cm. Touka Z nenut orpe3ok XY B otHomieHuu 9 : 5. Haiinure niuny otpeska YZ, eciii M3BeCTHO, 4To YZ < XZ.
Ortger: CM.

Yacrp 2
Ilpu evinonnenuu 3a0anuit C1-C2 ucnonwv3yiime omoenvhutit 1ucm. Chavana ykaxcume HoMep 3a0aHUA, A 3amem 3anuuiume €20 peuieHue u om-
eem. Iuwiume uémrko u pazoopuueo.

C1. Pemure 3agauy:
[IIkoapHUKM COOMPAIOT MOHETHI pa3HbIX cTpaH. Bmecte y Hux 378 MoHet. Y Apréma MoHeT B 2 pa3a 6osbiue, ueM y Hukutel. Y AnToHa Ha 27 MOHET

MCHBIIC, YEM Y HI/IKI/ITLI, HBS pa3 MCHBLIC, YEM Y Feopmﬂ. CKOJIBKO MOHET B KOJUICKIHAX KaXXJ10I0o U3 MAaJIbYUKOB?

C2. Pemmre 3anauy:
CKOJIBbKO CYIIECTBYET JIBy3HAUHBIX YHUCEN, Y KOTOPBIX cCyMMa IU(p HE IPEBOCXOIUT UX MPOU3BEICHHUS.
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Crnenudukanus IMArHOCTHYECKNX MaTePUAJIOB
JUIA HpOBCIIeHI/IH HUTOTI'OBOI'O KOHTpOHH B 6'X KJIaccax
(o yueonuxky H.51. Buienkuna, B.1. ’KoxoBa, A.C. YUecnoxoBa, C.H. llIBapudypaa)

1. I[aHHBIe KOHTPOJIBHBIC MaTCPHUAJIbI ITIO3BOJIAAIOT YCTAHOBUTH KAY€CTBO YCBOCHUA OCHOBHOTO MaTCpUalia IIpOrpaMMbl 6 Kacca u BLIpa6OTKI/I COOTBCTCTBY-
IOIIMX HaBBIKOB.

2. IlpencraBieHHass MOJIETh pa0OTHI COCTOUT U3 33JJaHUH Pa3IMIHOTO YPOBHS CIOKHOCTH. 3a/IaHus IepBOM Tpymiibl (1—5) mpoBepsoT 6a30BbIC BEIYHCITHU-
TeJbHBIC U JIOTUYECKUE HABBIKH 110 OCHOBHBIM TeMaM 5 kiacca. Bropas rpymnmna (6—8) colep:kut 3aaHus MOBBIIICHHOM CIIOKHOCTH. B TpeTbeii rpymme

(9—10) 3agaun BHICOKOM CIIOKHOCTH.

3. CtpykTypa paboTsI

Yactp 1 Yacrp 2
Yucno 3amaHuin 8 3aganuit 2 3amaHus
Tum 3aganuii u 3amanus ¢ kpaTkuM oTBeToM | [lomHas 3amuch pereHus
¢dbopma oTBeTa
YpoBeHb CIOKHOCTH | ba30BbIl M MOBBIICHHBII Bricokuii

4. ConeprkaHue U CTpYKTypa paboThl AatOT BO3MOXHOCTb JJOCTaTOYHO IOJIHO MPOBEPUTH
KOMIIJIEKC YMEHHUH I10 IIPEIMETY:

— BBINIOJHATH apudmMeTnyeckue 1eHCTBUS HaJl HaTypalbHBIMU YHCIIAMU;
— BBIIIOJIHATD JEJICHUE C OCTATKOM;

— BBINIOJIHATH apumMeTnyeckue NelCTBUS HaJl pallMOHaIbHBIMU YHCIIAMU;
— pelaTh 3aa4M C [IOMOLIBIO COCTABIIEHUS IPOIIOPLU;

— peniaTh ypaBHEHHS;

— HAXOAUTb IIPOLEHTHOE OTHOLICHUE YHUCEIL;

— HAXOAMTh IUIONIA/Ib MPSIMOYTOJIBHUKA U €T0 YaCTeH;

— pelaTh 3aa4y C IIOMOLIBIO COCTABICHUS YPABHEHUS;

— peluaTh 3aJa4n Ha TeMy «/lecsiTu4Has 3aluch Yuciay.
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5. [IpoaomKUTENPHOCTD PAOOTHI 45 MUHYT.

6. O000IMIEHHBIH IJIaH BapUaHTa.

Obo3nauenus:

K — 3a0anus c kpamkum omeemom,

P —3a0anus c noanoti 3anucvio pewienus u omeema;
b — ba3zoeuiii yposenv croscnocmius;

11 — nosvlutennwlil ypogetsv C0AHCHOCMU,

B — svicokuii yposenv croscnocmu.

Ne | KoHTpOIMpyeMBIil 3JIEMEHT COAECPKAHUS Tun 3ananns u YpoBeHb [IpumepHOE Bpems BINOJIHEHU 3a1a- | Makcumaib-
¢dopma oTBeTa CJIO’KHOCTHU HUSl YYalllUMUCS, MUH. HBIN Oas

B1 | YMmeThb BIIONHATE apudMeTndeckue 1eHCTBUs K b 3 1
HaJl pallMOHAJIbHBIMU YHCIAMU

B2 | YMmeThb BbIIONHATE apudMeTndeckue 1eHCTBUs K b 3 1
HaJl HaTypaJIbHbIMU YHCIaMU

B3 | YMers pemars 3aja4u Ha COCTaBIIEHUE IIPOIIOP- K b 4 1
1005071

B4 | Ymers pemats ypaBHEHUs K b 4 1

BS | YMmeThb BbINONHATE apudMeTndeckue 1eHCcTBus K b 4 1
HaJl PalliOHAJIbHBIMU YHCIAMU

B6 | YMers HaxXoauTh IIIONIa1b NPSIMOYTOJIBHUKA U K I1 4 1
€ro yacrteu

B7 | YMers pemats 3a1a4 Ha HAXO0KJICHHUE IIPOLICHT- K I1 4 1
HOT'O OTHOILIEHUSI YUCEI

B8 | YMerb pemiars 3a1auu J€JIEHNUE YMCIIA B JTAHHOM K II 4 1
OTHONICHUHU

C1 | YMersb pemars 3aja4y Ha COCTaBJIEHUE ypaBHE- P B 6 2
HUI

C2 | YMerTh pemartb P B 9 2
3aJa4i 1o TeMe: «/lecaTuyHas 3anuch yncia»

7. Kputepuu BbICTaBIEHUS OTMETKHU:
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«5»—3a 10, 11, 12 GannoB (BBICOKHI YPOBEHB)
«»—3a7,8,9 6amioB (mpeBbIIAIONUNA 0a30BBIN YPOBEHB)
«3»—3a4,5, 6 6awoB (0a30BbI YPOBEHB)
«2» —3a 3 6ayuia (MOHM>KCHHBIA YPOBEHB )

Menee 3 6amioB (HU3KHI YpPOBEHB)

OTBeTbI K HTOTrOBOM padoTe M0 MaTeMaTHKe
no yueOnuky H.51. Bunenkuna, B.U. ’Koxosa, A.C. YecHokoBa,

C.1. llIBapudypaa

Bapunanr 1 Bapuant 2

C1 | 150; 30; 14; 56 kaprouek | 120;60;33;165 kapTouek
C2 |27 64

Bl B2 |B3 | B4 |BS B6 | B7 | B8
Bapmant 1 | -2,55 | 615 |42 | -100|-9,3 |41 |20 | 28
Bapuant 2 | -8,88 | 450 | 36 | -50 |-11,1|39 |20 | 25

Bapmuanr 1, 2

banasl | Kpurepun ouenuBanus 3ananus C1
2 XoJ pellleHUs] BEPHBIH, TI0Jy4YE€H BEPHBIN OTBET.
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1 X0/l pelIeHus: BEpHBIH, HO OMYyIeHa BBIYUCIUTENbHAs olOKa min onucka. C ee yueToM JajJbHEHIINe aru BbIIOJHEHbI BEPHO.
0 Jpyrue ciydyan, He COOTBETCTBYIOIME YKa3aHHBIM KPUTEPUSIM.

banabl | Kpurepuu ouenuBanus 3aganusi C2

2 OOG0CHOBaHHO IMOJy4Y€H BEPHBIN OTBET.

1 Xo pelieHus BepHbIi, HO HE YYUTHIBASTCS CIIydall paBeHCTBA MPOU3BEACHUS U(DP MX CyMMe WIIH: XOJI PEIICHUsI BEPHBIH, BCE €r0 IIaru BbI-
TIOJTHEHBI, HO JIONyIIeHa apudMeTHdecKas omuoka iy onrcka. C ee yueToM JaabHEHIe Iark BBITOJHEHBI BEPHO.

0 Jpyrue cirydan, He COOTBETCTBYIONINE YKa3aHHBIM KPUTEPHSIM.

HUTOI'OBASI KOHTPOJIBHAS PABOTA 3A KYPC 7 KIIACCA

Ha3nauyenue padoThbl.

O1neHuTh YpOBEHb MOATOTOBKHU IO aNre0pe ydaruxcs ¢ IeIbI0 KOHTPOJIS 3HAHUN U YMEHH 110 TPeMETY.

Crtpykrypa padoThI:

PaGota cocTouT u3 AByX 4acTei.

Yactp 1 coctamistor 11 3aganuit 6a30BOT0 ypOBHS CIOKHOCTH. [Ipy BBIMOTHEHUHW 3a/laHUN 4acTH A ydaruecs: JOKHBI MPOJASMOHCTPUPOBATh 0A30BYIO
MaTeMaTUYECKYI0 KOMIIETEHTHOCTh. B 3TOM 4acTu MpoBepseTCs BIaJCHUE AITOPUTMAMHU, 3HAHUE U TIOHUMAHHUE KIIFOUEBBIX AJIEMEHTOB COJEPKAHUS Kypca
anreOpsl 7 Kjacca: MaTEMAaTHYECKHUX TTOHSATUH, UX CBOWCTB, MPUEMOB PEIIICHHUSI.

3amaHus IpeCTaBICHbI B IBYX (hopMax:

C BEIOOPOM OJTHOTO OTBETA M3 YETHIPEX MPEIIOKEHHBIX;

C KPaTKUM OTBETOM;

Kaxxmoe 3amanne yactTi A COOTHOCHTCSI C OJTHOM M3 TPEX KaTerOpHid MO3HABATEIHLHOM 00IacTH:
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3HaHUE/TIOHUMAaHHUE;

PUMEHEHUE aIrOPUTMa;

NpUMEHEHUE 3HAHUM 17151 PEIlIeHUs] MaTeMaTHYeCKUX 3ajad.

Yacts 2 (2 3agaHus) HarpaBieHa Ha IPOBEPKY BJIaJICHUS] MaTEPHAJIOM Ha MOBHIIIIEHHOM U BEICOKOM YpOBHSX. Bee 3a1anus TpeOyroT MoaHOM 3aicH perieHus
Y OTBETa. 3aJjaHus YacTu B HarmpaBseHbl Ha MPOBEPKY CIEAYIOUIUX KAYECTB MATEMATUYECKON MOATOTOBKU YUaIIUXCS:

YBEpEHHOE BJIaJieHHE (POpPMalIbHO-ONEPATUBHBIM allreOpaniyecKuM armapaTroMm;

YMEHHE MaTEMaTHYECKH IPAMOTHO U SICHO 3aIHCaTh PEIICHUE, PUBO/ISI IPH 3TOM HEOOXOAUMEBIE MTOSICHEHUS 1 00OCHOBAHMSL.

Koaudukaropnl npoBepsieMbIX 3J1€MEHTOB COJAEPKAHNA M TPeOOBAHMIA K YPOBHIO MOATOTOBKHU

Komudukarop mpoBepsieMbIX 3JIEMEHTOB COJICPIKAHMS.

Kon IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS

12.2 Apudmerndeckue IeMCTBUSA ¢ 0OBIKHOBEHHBIMH JIPOOSMH.

1.2.5 Apudmerndeckne NeHCTBHS C TECATHUYHBIMU APOOSMH.

134 Apudmerndeckue TeHCTBUS C PalIMOHATLHBIMU YHCIIAMH.

1.54 ITponientsl. HaxoxieHre NponeHTa OT BETUYMHBI M BEIMYUHBI 1O €€ MPOIEHTY.

1.3.6 UucnoBsle BbIpaXeHUs, MOPSIOK AEHCTBUIA B HUX, UCIIOJIb30BAaHUE CKOOOK. 3aKOHbI
apu(pMeTHYECKUX AEUCTBHIM.

2.2.1 CBOJICTBa CTETIEHH C II€JIBIM IT0Ka3aTeeM.

2.3.2 @opMyJbl COKPALIEHHOTO YMHOXEHHMS: KBaJpaT CyMMbI M KBajapaT pa3HOCTH; (op-
MyJia pa3HOCTH KBAJ/IPaToB.

2.3.3 Pa3noxeHne MHOrousieHa Ha MHOYKUTENH.

3.1.2 JIu"eliHOEe ypaBHEHME.

3.18 Cucrema AByX JINHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH; PEIICHUE MTOJACTAHOB-
KOI 1 anreOpanyecKiM CI0KEHUEM.

3.3.2 Pemenne TeKCTOBBIX 33724 aNreOpanyecKuM CIIoCOOOM.

Koaudukarop nposepsiembIx TpeOOBaHUN K YPOBHIO OJITOTOBKH.
Kon TpeboBanusi (yMeHus1), IpoBepsieMble 3aJaHUSIMMU.
1.1 BbIunCIsATh 3HAYEHUS] YUCIIOBBIX BBIPAKECHUM.
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2.2 BEINIOIHATE OCHOBHBIE AEHCTBUSA CO CTENEHSAMU C LENBbIMU ITOKA3aTEIsIMU, C MHOTOYJIE-
HaMH U are0pandecKuMu IPOOsIMH.

2.3 BBITTOTHATE pa3i0KeHne MHOTOWICHOB HA MHOYKHTEIIH.
3.1 Pemats nuHENHbBIE YPaBHEHMs], CHCTEMBI JBYX JIMHEHHBIX YPABHEHUM.
34 PemaTte TekcTOBBIE 3a/1a4M AITeOPanIECKIM METOIOM.

CucremMa OlleHUBAHUA:

Ha Beimonnenue pabotsl otBoautcs 40 MunyT. [IpaBuibHOE BHIIOTHEHUE KAXKIOTO 3aJaHUsI YaCTH A OIlEeHUBAETCs OAHUM OamioM. MakcuMmanbHOE KOJInye-
cTBO OaiutoB — 11. BemmonHenne kaxxnoro 3aganns 9actu. B omennBaerca 0, 1 v 2 OammamMu. MakcuMaiabHOE KOJIUIeCTBO - 4 0aiuta. O01ee MakCHUMAaIBHOE
KOJIMYECTBO OaiyioB 1o tecty — 15.

[IIkana nepeBosa HaOpaHHBIX OAJIJIOB B OIICHKY:

KonnyectBo HabpanHbix 6amioB | OneHka
Menee 6 60amioB 2
7-10 3
11-13 4
14 - 15 5
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BAPHUAHT 1
Yacre 1
1. HalimuTe 3HaueHNEe BBIPOKCHHS
S S R
1. 22 63 24 6
2. Haitnure uncno, 20% kotoporo pasusl 100.

1. 500 2) 800 3) 20 4) 80

3. [IpencraBbTe BhIpaKeHHE [5 a—=2T B BHJIC MHOI'OYJICHA.
1. 25a°—10a+4
o 25q—4
3 25a°+20a+4
4 250 —20a+4

4. VipocTuTe BHIpaKEHHE: —2 KyP0.04 Xy
1. —02x'y" 2) —0.2x"y" 3) —0.02x'y" 4) 02Xy

5. Packpoiite ckoOKu U pUBEIUTE MOAOOHBIE CllaraeMble:
—2la—=3b|—6[b+2a|



1. —lda py10a 3)12b-14a 4) —12b+14da

6.Boipasute Y uepes X: 3 X—y=7

1. Yy=3x=T 2) y=3x+7 3) y=7-3x 4) y=—3x-7

7. BeimosHUTE IEHCTBUS: |2a°b F :
1. 2a°b° 2) 8a°D° 3) 2d°D° 4) 8a°D°

8. Vipoctute Bbipaxenue 0-3 X+ 0.2 |X=44] y yaitru ero snauerue npu X=—7.2
1. -1242)1243)-12.44) 12.4

9. Berauciute 3HaUCHUE BBIPAKCHUS
16 -5
77T
1 7
7
3anumnnTe OTBET

10. Pewnte ypaBHeHue © |x—9)]=—2x+10

3anumumuTe OTBET

11.Pemute cucteMy ypaBHEHHI:

3anumumuTe OTBET

Yactsp 2
1. Pemute cuctemy ypaBHEHHU METOJIOM MOJCTAHOBKH

2. Kaprodens, BeipalieHHbIN GepMepoM, ObUT IpoAaH 3a Tpu AHs. B nepBblit 1eHb O0bu10 npoaano 25% Beero kaptoders, Bo BTopoit - 60% Bcero kapTodens,
a B TpeTui - ocranpHbie 1,5 T. Onpenenute Maccy kapTodens, BEIPAIIEHHOTO (hepMepoMm.
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BAPUAHT 2

Yactes 1

0,48 %m,ds

1. HalimuTe 3HaueHNEe BBIPOKCHHS
1. -12) 0,08 3) 1 4) —0,08
2. Haiinnre 25% ot gucia 120.

1. 4802) 30 3) 90 4) 160

3. IlpeacraBbTe BRIpAXKCHHE 3a—2f B BHJIC MHOTOYJICHA.
1. 9" —6a+4
o 9a—12a+4
3 3a—12a+4
4. 9q°—4

4.7 | e
4. Ynpocture poipaenne: —2X ¥ 15Xy

1. —10x° )" 2) =50" v 3) —50x°y* 4) —10x°y°

5. Packpoiite ckoOKu U puBeIUTE MOAOOHBIE CllaraeMble:

5(m—=2n)+2(5n—m)|
1. 3m2) 7m=20n 3)3m+20n 4) 7m+20n

6.Boipasure X uepes Y : 4y—x=12

1. x=—dy—=12 ) x=4y+12 3) x=4 y—12 g) x=12-4y
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& 2\
7. BeimosHUTE IEHCTBUS: 3¢ 'ﬁ_.ﬁ :
1. 3c¢®d® 2) 27c¢%d" 3) 3c°d 4) 27" d°

8. YnpocTtute BeIpakeHne 2.3:3x-1}-13.4 Y HaliTH €ro 3Ha4YeHHue Mpu -~ =3.5

1. 4.452)1.453)8.454)1

512_54 . 5EI

=
9. BBIUHCINTE 3HAYECHUE BHIPAKEHUS

3anunmuTe OTBET

10. Pewnte ypaBHeHue > |y—8]=6y—54

3anumuuTe OTBET

11. Pemrute cucteMy ypaBHEHHIA:

3anunuTe OTBET

Yacrs 2
1. Pemnre cucreMy ypaBHEHUI METOI0M ypaBHUBaHUS KOA(P(DUIIUEHTOB:

2. TypucTsl ObuH B TiyTH TpH THS. B mepBbIii neHs onu npeogonenu 30% Bcero myTH, Bo BTopoit 50% Bcero myTH, a B TpeTHii - mociennue 49 km. Haiinure
JUIMHY BCETO ITyTH.
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