Paccmotpeno

Ha 3aceJaHuun

negarorundyeckoro conera 28.08.2025
npoTokod 3aceaanus Nel(

®EJIEPAJIbHAS PABOYA S TIPOTPAMMA OCHOBHOI'O
OBLLEI'O OBPA30BAHMS JUUTSI OBYUAIOIIUXCSI C
HAPYILIEHUSIMU OIIOPHO-/IBUTATEJIBHOI'O AIITAPATA
(BAPMAHT 6.1)

MATEMATHKA

(5-9 xnacchr)

Ceuio bapaa 2025-2026 y4yeOHblii roa



OraasJjenue
TTOSICHUTEIJIBHAS BATIIMCKA ... 3

I[INTAHNPYEMBIE PE3YJIBTATBI OCBOEHMA YYEBHOI'O [TPEJJMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA 8

PABOYAA ITPOTPAMMA YYEBHOI'O KYPCA
MATEMATHUKA». 5—6 KJTACCDI......cooiiiiiiiiiceceeceeeee e 12

Conepxanue yaeOHOro Kypca (10 TOJAM OOYUCHHS ) ....vvveervrreeererreeeeereeeenneneeeennnns 14

[TnanupyemMble mpeIMeTHBIE pe3yJbTaThl OCBOEHHUS paboyelt mporpaMMbl Kypca

(TIO TOZTAM OOYIEHIIN) ...eevvveenereeenereeenteeennreeeseeesseeessseesseeessseeessseesseeessseeensseesssesennns 18
TeMatuueckoe IaHUPOBaHUE YUEOHOTO Kypca (10 TojlaM O0YyUEHHS).................. 22
PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPAY. 7—9 KIIACCBI

................................................................................................................................. 38
Copeprkanre yueOHOTO Kypca (IO TOAAM OOYUCHHUS) ...uvveeruvreernreeennreesnireesneeennneens 39

[InanupyemMble mpeIMeTHbIE pe3yJbTaThl OCBOEHHUS paboyelt mporpaMmbl Kypca

(TIO TOTAM OOYUCHHS) ..euvvveeeeuerieeesereeeesarreeeesreeeessseeeasssseeeassssseasssssesssssesessssseeennnns 43
TemaTudeckoe MmIaHUpOBaHUE YU4EOHOro Kypca (10 ToJIaM OOYUCHHS).................. 49
PABOYAS ITPOIT'PAMMA YUEBHOI'O KYPCA

«TEOMETPUS». 79 KITACCHBI.......oooioiiiiiiieeeee et 72
Conepkanue yaeOHOT0 Kypca (110 TOJAM OOYUCHHS) ....vveeeevrrreeeerreeeeereeeeenreeeennnns 73

[Tmanupyemblie mpeaMETHBIE Pe3yIbTaThl OCBOCHHS paboveil mporpaMMsl Kypca

(TIO TOTAM OOYUCHHS) ..euevveeeenereeeesereeeasssreeeasseessasseeeasssseseassseeessssseesssssseessssseessnsnns 75
TemaTnueckoe MIAHUPOBAHUE YICOHOTO KYPCA . .veevreereeereaeeenieeareesnreeseesnreenseens 79
PABOYA ITPOT'PAMMA YYEBHOI'O KYPCA

«BEPOATHOCTD U CTATUCTUKA». 8—9 KITACCBI......cceveiieiieiieeeen, 95
Conepxanue yaeOHOro Kypca (IO TOAAM OOYUCHHS ) ....vveeeevrreeererreeeaereeesnnnneeennenns 96

[Inanupyemble mpeaAMETHBIE pe3yabTaThl 0cBoeHUs [IporpamMmel (110 rogam

(010 A (5321 2 ) SRR 97
TemaTudeckoe MmIaHUPOBaHUE YUEOHOTO Kypca (IO ToJaM OOyUCHHS)............... 100
[MOoAXO/Abl K OLIEHMBAHUWIO TNTAHUPYEMBIX PE3YJIbTATOB

OBYUEHMS.....ccoiiiiiiiieeee ettt sttt e 111
CIHEIMAJIBHBIE YCIIOBUA PEAJIM3ALIMN JUCHUITJINHBL................... 111



OenepanbHas pabouass mporpamma (manee Ilporpamma) mo ydyeOHOMY
npeamery «Marematukay pazpadoraHa Ha ocHoBe PI'OC OOO, denepanbHOU
IpOrpaMMbl BOCIIUTAHUSI C yU4ETOM pacCHpeeNEHHBIX MO KjaccaMm MPOBEPSIEMBIX
TpeOoBaHMI K pe3ynbTaTaM ocBoeHUsi OCHOBHOW 00pa3oBaTENbHON MPOTPaMMEI
OCHOBHOTO 00111eT0 00pa3oBaHusI.

HOACHUTEJIBHAA 3AIIUCKA

Oo0mas xapakrepucTuka yueOHoro npeamera «MaremaTuka»

®denepanbHas paboyasi mporpaMma MO MaTeMaTUKe i O0y4aroluxcs C
HOJA 5-9 xiaccoB paspaborana Ha ocHoBe denepanibHOr0 TocyaapCTBEHHOTO
o0pa30BaTeIbLHOTO CTaHJapTa OCHOBHOTO oO1ero
oOpa3oBaHus C YYETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEIBSIBIIEMBIX K
MaTEeMaTUYeCKOMY OOpa30BaHWIO, W TPATUIUK POCCUHCKOTO 00pa3oBaHwMs,
KOTOpBIE o0ecrneunBarOT OBJIaJICHUE KJIFOUEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOIIMMHU OCHOBY JIJIsl HETPEPHIBHOTO OOpa3OBaHUS M CaMOpPa3BUTHS, a
TaKXe IEJTOCTHOCTh OONIEKYJIbTYpPHOTO, JHYHOCTHOTO U IO3HABATEJIbHOTO
pazButusl oOyuaromuxcs. B paboueil mporpamMme ydTeHBI WU U TOJOXKCHUS
KoHnuneniuu pa3BuTus MaTeMaTH4eckoro oopasoBanus B Poccuiickoit deneparuu.

B osnoxy umdpoBoit TpaHchopmanumum Bcex cdep UemoBedecKoi
NESTEILHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3
0a30BOIl MaTEeMaTUYECKOM TMOJATOTOBKH. YK€ B IIIKOJIE MaTeMaTHUKa CIY>KUT
OMOPHBIM TPEIMETOM [Ji1 HM3YYEHUS CMEXHBIX [UCIUIUIMH, a IOCJIE UIKOJIBI
pearbHON HEOOXOIMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHue, YTO TPeOyeT
MOJTHOIICHHOM 0a30Boi 00I11Ic00pa3oBaTeIbHON IOATOTOBKH, B TOM YHCIIC H
MaTeMaTU4ecKod. OTO O0OYCIOBJIEHO TEM, YTO B HAIM JHH PACTET YHUCIO
npodeccuii, CBSI3aHHBIX C HEMOCPEICTBCHHBIM MPUMEHECHUEM MaTEMATUKH: U B
chepe PKOHOMUKH, U B OW3HECE, U B TEXHOJOTMYECKUX OO0IaCTAX, U JaXKE B
ryMaHUTapHbIX cdepax. Takum o0pa3om, Kpyr oOyyaromuxcs, Uisl KOTOPBIX
MaTeMaTHUKa MOXKET CTaTh 3HAYUMBIM MPEIMETOM, PACIITUPSIETCSI.

[IpakTudeckass TOJIE3HOCTh MaTEeMaTUKH OOYCIIOBJIEHA TeM, 4YTo €&
NpeaMETOM  SIBISIOTCS  (pyHJAaMEHTallbHbIe  CTPYKTYpPbl  HAIIIETO  MHpa:
POCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHBIE OTHOILIEHHUS OT MPOCTEUIINX,
YCBAMBAaE€MbIX B HEMOCPEICTBEHHOM OMbBITE, JIO0 JOCTAaTOYHO CJOKHBIX,
HEOOXOAMMBIX JIsi Pa3BUTHS HAYUYHBIX W MPUKIAAHBIX HaeH. be3 KOHKpeTHbIX
MaTeMaTUYeCKHX 3HAHUW 3aTPYJHEHO IOHMMAaHUE NPUHIMUIIOB YCTPONCTBA H
UCIIOJb30BaHUSI  COBPEMEHHOM TEXHUKH, BOCIPUSATHE W  HUHTEpPIpETalus
Pa3HOOOpa3HOW COIMAIBHOM, 3KOHOMHUYECKOMW, TOJUTHYECCKON HWH(pOpMaIuy,
Manod(ppexkTuBHA TIOBCEAHEBHAS TPAKTHUYECKAs JEATeNbHOCTh.  Kaxkmomy
YEJIOBEKY B CBOEM JKM3HM TMPUXOJMUTCS BBIMOJHATh PACUETBl U COCTABIATH
QITOPUTMBI, HAaXOJIUTh W TPUMEHITh GOPMYJbI, BIAACTh NPAKTUUECKUMHU
npuéMaMi TeOMETPUUYECKUX H3MEPEHUN M TMOCTPOEHUM, YUTaTh HHGPOPMAIUIO,
MPEACTABICHHYIO B BUJI€ TAOJUII, JUArpamMM U TpaUKOB, KUTh B YCIOBUSIX
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HEONpeIeIEHHOCTH U IOHUMATh BEPOSATHOCTHBIA XapaKTEP CIyYalHbIX COOBITUM.

OOHOBpEMEHHO C pacumupeHueM cdep TMpUMEHEHUs MaTeMaTUKH B
COBpEMEHHOM 00111ecTBE BCE 0oJiee BaXKHBIM CTAaHOBHUTCSI MAaTEeMAaTUYECKUN CTHIIb
MBILUICHUS, TPOSBISIONIMIICS B ONpPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B
IpoIeCCe W3YYCHHMsS] MATEMAaTHKHd B apceHal MPUEMOB M METOAOB MBIIUICHUSA
YelloBEeKa €CTECTBEHHBIM O0pa3oM BKIIOYAIOTCS WHIAYKIUS W JETYKIHS,
0000IIeHHEe M KOHKpEeTH3alMs, aHalu3 W CHUHTE3, Kiaccupukauuss U
cucreMarusanus, adctparupoBaHue u aHainorus. OOBEKTHI MaTEeMaTHYECKHX
YMO3aKIIOYeHUN, TIpaBWia MX KOHCTPYHUPOBAaHHUS PACKPHIBAIOT MEXaHU3M
JIOTHYECKHUX TOCTPOEHUH, CIMOCOOCTBYIOT BBIpaOOTKE yMeHHs (HOpPMYIHpPOBATh,
O00OCHOBBIBaTh M JOKa3blBaTh CY)KJIEHHUS, TEM CaMblM pa3BUBAIOT JIOTUYECKOE
MblllUIEHHE. Benymas ponb NpuHAANEKUT MareMaTUKe U B (OPMUPOBAHUU
AJITOPUTMUYECKON KOMITOHEHTBI MBIIUIEHUS U BOCIIUTAHUU YMEHHUH JeicTBOBATH
[0 3aJaHHBIM aJIFOPUTMaM, COBEPUICHCTBOBATH HM3BECTHBIE M KOHCTPYHPOBATH
HOBBbIE. B mporiecce pemieHus 3aj1a4 — OCHOBOM Y4EOHOM JesTeIbHOCTH Ha ypOKax
MaTeMaTHUKH — pa3BUBAIOTCS TaKKe TBOpPUECKass M MPUKIAAHAS CTOPOHBI
MBIIIUICHHUS.

OOyuenne mareMaTuke MOAaET BO3MOXKHOCTH Pa3BUBaTh y OOYyYaroMIMXCS
TOYHYIO, pPallMOHAIbHYIO M MH()OPMATUBHYIO peyb, yMEHHE OTOMpaTh Hauboiiee
MIOJIXOJISIIINE SI3bIKOBBIC, CUMBOJIMUECKHE, TpaduuecKkue CpeacTBa A BhIPAXKECHUS
CYXJACHHUI W HATJISTHOTO MX MPEICTABICHHMS.

HeoOxomuMbiM  KOMIOHEHTOM  OOIIel  KyJabTypel B  COBPEMEHHOM
TOJNIKOBAaHWW  SBIIACTCA  OO0INee 3HAKOMCTBO C  METOJAaMH  TO3HAHWMS
JNEHCTBUTEIBHOCTH, MPEACTAaBICHUE O MPEAMETe U METOAAX MaTeMaTHKH, HUX
OTJIMYUNA OT METOAOB JIPYyTUX €CTECTBEHHbIX M TyMAaHHUTapHbIX HaykK, 00
OCOOEHHOCTSIX MPHUMEHEHUS MAaTeMaTUKU AJI PELICHUs] HAyYHbIX M MPHUKIAJIHBIX
3amay. Takum oOpazoMm, MaTemMaTHuecKoe 0Opa3oBaHME BHOCUT CBOM BKIAJ B
dbopmupoBanue o0IeH KyIbTYphl YeJIOBEKA.

N3ydyeHne MaTeMaTHKU TakXe CHOCOOCTBYET 3CTETUYECKOMY BOCIHMTAHHUIO
YelioBeKa, MOHMMAHUIO KPAacOThl M H3SIIECTBA MAaTEMaTHUECKUX PACCYXIEHUH,
BOCTIPUSATHIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CHMMETPHH.

esan usyyenus yyeOHOro npeamera «Maremaruka»

[TproputeTHbIMU LIETIMU O0yUEHUSI MaTeEMAaTUKe B 5—9 Kiaccax sBISIOTCA:

(opMupoBaHUE LIEHTPATbHBIX MATEMAaTUYECKUX MOHATHH (UHCII0, BETUYHHA,
reoMeTpu4ecKas ¢urypa, IIepEMEHHas, BEPOSTHOCTD, byHKUIHA),
00€eCleYnBaOIINX MPEEMCTBEHHOCTh U NEPCHEKTUBHOCTH MaTEMaTHYECKOTO
o0Opa3oBaHUs 00yYaIOLIUXCS;

NOJIBEJICHUE 00YyYaroIMXcsl Ha JOCTYIHOM U HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMaTUKH M OKPY>KAOLIErO0 MHpa, NOHMMAaHUE MAaTEMaTUKH Kak
4acTu oOIIeH KyJIbTYpbl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTyaJIbHbIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
NIO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHUW, KPUTUYHOCTH
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MBIIJICHHS, UHTEpECa K U3YYEHUIO MATEMATUKH;

dbopmupoBaHre (PYHKITMOHAILHOW MaTEMaTUYECKOW T'PaMOTHOCTH: YMEHHS
pacro3HaBaTh  TMPOSIBJICHUS ~ MATEeMaTHYECKUX  TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX >KU3HEHHBIX CUTYallUsX U NPU U3YYEHUU IPYTUX
y4eOHBIX MPEIMETOB, TPOSBICHUS 3aBUCHMOCTEH W  3aKOHOMEPHOCTEH,
GbopMyIHpPOBATh UX HA SI3BIKE MATEMATUKHU U CO3/1aBaTh MATEMATHUYECKUE MOJIEIH,
MPUMEHATh OCBOCHHBIM MAaTEMAaTHYECKUM amnmapar sl PEHIeHUs NPaAKTHUKO-
OpPMEHTUPOBAHHBIX 33/la4, WHTEPIPETUPOBATL W OLECHUBATH IOJYYECHHBIE
pe3yJbTaTHhI.

OcHOBHBIE JINHUM COJIEP’KAaHMS Kypca MaTteMaTUukH B 5—9 knaccax: «Hucina u
BBIUMCIICHUS», «Aaredpay («AnreOpandeckue BBIPAKEHUS», «YPaBHEHUS W
HepaBeHCTBa»), «Dynkium», «['eomerpus» («l'eomerpuueckue QUrypsl v ux
cBOMcTBa», «l/3MepeHne TEOMETPUUECKUX BEIUYUH»), «BepodarHocts w
CTAaTUCTUKA». JlaHHbIE TUHUU PA3BUBAIOTCS MAPAIIIEIBHO, KAXK/1asi B COOTBETCTBUH
C COOCTBEHHOM JIOTMKOW, OJJHAKO HE HE3aBUCUMO OJHA OT JIPYroi, a B TECHOM
KOHTakTe u B3auMojaecTBuu. Kpome »5Toro, ux OOBEIUHAET JOTUYECKas
COCTaBJISIFOIIAS, TPAAULMOHHO MPUCYIIas MATEMATUKE W MNPOHU3BIBAIONIAS BCE
MaTeMaTU4YeCKHe Kypchl W cojepxkareiabHble JuHUU. CPopMyJIUpOBAaHHOE B
denepaibHOM TOCYJAPCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOT'O OOIIEro
oOpa3oBaHus TpeOOBaHUE «yMETh OMNEPUPOBATh TMOHATUSMU: OMPEACIICHHUE,
aKCMoMa, TEOpEMa, J0Ka3aTeIbCTBO; YMEHHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIE
BBICKa3bIBAHUS, IPUBOJIUTH IPUMEPHI U1 KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTpUIIAHUSI BBICKA3bIBAHMI» OTHOCUTCS KO BCEM KypcaMm, a (OpMUpPOBAHUE
JIOTUYECKUX YMEHMM pacmpenensieTcss Mo BceM rojaaM oOy4YeHHsi Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

Copnep>xanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjIbTaTaM
ocoenust DenepanbHoil pabouelt TPOrpaMMmbl, pacHpeneEHHBIM IO ToJlaM
oOy4eHHUs, CTPYKTYpUPOBAHO TaKUM 0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOMPOCaM OOydJaroIrecs: oOpamajinch HEOJHOKPATHO, YTOOBI
OBJAJICHUE MATEMATUYECKUMH TOHATHUSMHU W HAaBBIKAMH OCYIIECTBIUIOCH
MOCJIEIOBATEIBHO M MOCTYHATENbHO, Cc COOJIIOZICHUEM  TIPUHIUIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAIUCh B  OOIIYI0 CHCTEMY
MaTeMaTUYECKUX TNPEACTaBICHUM OOyYalomMXcs, pacuupsis W yroyonsis eg,
o0pasysi MpOYHbIE MHOKECTBEHHBIC CBSI3H.

Ipunounsl peanusanmumn padouei
MPOrpamMmabl

[Ipn peanuzanuu npuHOMNa AUPEHEPEHIUPOBAHHOIO (MHAMBUAYAIBHOTO)
noaxona B o0yueHnu Marematuke oOydarommxces ¢ HOJA  HeoOxoaumo
YUYHUTBIBATh YPOBEHb PA3BUTHS Y HUX MAHYaJbHBIX HaBBIKOB. YUHUTEb B MPOLIECCE
OoOydeHHs] OmpenensieT BO3MOXKHOCTH YYAIIUXCS BBINOJHATH MHUCbMEHHbBIE

pa6OTI>I, MMOJb30BATbCA  MATCMATHYCCKMMHU  HUHCTPYMCHTAMU B Imponecce
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MOCTPOCHUSI T€OMETPUUECKUX (PUTYp M HM3MEpPUTENbHBIX omnepanuil. Tak xe B
npoiecce O0y4eHHUs] MaTeMaTHKE, YUYUTEII0 HEOOXOJMMO YUYUTHIBATh YPOBEHb U
KaueCTBO Pa3BUTHE YCTHOU peun oOywarommxcs. [Ipu HegocTaTOuUHOM YpOBHE €€
pa3BUTHUSI  HEOOXOJAMMO  HCMOJIb30BaTh  TaKW€  METOAbl  TEKYyIIeTo |
MPOMEKYTOUYHOT'O KOHTPOJS 3HAHUN OOydYarommxcsi, KOTopble Obl OOBEKTHBHO
MOKa3bIBAJIM PE3YJbTaTUBHOCTh MX 0O0yueHusd. Bxirodenus oOydaroumuxcst B
NPOEKTHYI0O W Y4eOHO-HCCIENOBATENbCKYIO  JCSTENbHOCTb,  MPOBEICHUS
HAOJIIOZICHUM M SKCIEPUMEHTOB, B TOM YHCIE C HCIOJIb30BAHUEM YYEOHOTO
JabopaTopHOTro 00OpyAOBaHHS, HU(PPOBOTO (AJAEKTPOHHOTO) M TPATUIIMOHHOTO
U3MEPEHUsS,  BKJIOYasl  OMNPENEJICHUE  MECTOHAXOXKJEHHS,  BUPTYaJIbHBIX
nabopaTopuii, BEUIECTBEHHBIX U BUPTYalbHO-HATJISAIHBIX MOJENIEH, U KOJUICKIHMA
OCHOBHBIX MAaTEeMaTHYECKUX OOHEKTOB.

OOyuatompecss C JBUTaTEIbHBIMH HAPYIICHUSMH HUCIBITHIBAIOT  PSI
TPYJIHOCTEl B Tmporecce oOOy4YeHHs MaTeMaThke. MOTOpHBIE HapyIICHUS
OTPAaHUYMBAIOT  CIMOCOOHOCTh K  OCBOGHHUIO  TMPEAMETHO  MPAKTUYECKOU
NEATETHPHOCTH. DTO MPHUBOJUT K TOMY, YTO (POPMHUPYIOMIMECS 3HAHUS U HABBIKH
SIBJITFOTCSI HETIPOYHBIMU, TTOBEPXHOCTHBIMH, ()parMEHTAPHBIMY, HE CBS3AaHHBIMU B
eauHyr0  cucremy.  OOHapyXHUBaKwTCs  TPYAHOCTH B (OPMHPOBAHUU
MPOCTPAHCTBEHHBIX U BPEMEHHBIX MPEJCTABICHUM, CYETHBIX OIepaiuii, padote C
TETpaablo, YYEOHHKOM, CIOCO0AaX 3aluCH MPUMEPOB B CTOJIOMK, COOJIIOIECHHEM
opdorpaduueckoro pexuma.

Ha ypokax maremaruku, ooyuaromuecst ¢ HOJIA ucnbIThiBaloT 0COOCHHBIE
TPYJIHOCTH MIPHU BHITIOJIHEHUH PUCYHKOB, YepTeXel, rpad)ukoB, TaK Kak UM TPYJIHO
OJTHOBPEMEHHO JiepkaTh KapaHJall M JIMHEHWKY, MO3TOMY UM 00s3aTelIbHO
TpebyeTcsi moMolb B3pocioro (yuurens, accuctenta). Ooyuatomemycs ¢ HOJLA
ObIBAaET MPOIIEe HAKATHEM KJIABHIII BBIMOJTHUTH YEPTEK HAa KOMIIBIOTEPE, YEM ITO
cAeNaTh C MOMOIIBIO KapaHaamia u guHelku. O0ydaronumes ¢ HOJIA moctaTouHo
TSDKEJIO0 OCBaMBaTh BBOJ MAaTEMAaTHYECKUX CHUMBOJIOB, HAIpuUMeEp, OOBIKHOBEHHBIX
JpoOeH.

Ecnu y oOy4atomerocst eCTb HapyuieHus QyHKIHI pyK, TO T€OMETPUUYECKUI
MaTepuall MOXXHO paccMaTpuBaTh 0030pHO, 3aJa4yM, CBSI3aHHbIE C MOCTPOEHUEM,
nponycTuTh. BupTyanbHas na0oparopus 10 MaTeMaTUKe, HalpuMep, Ha
mwiathopme MDOII (POII) naer oOydyaromumcsi BO3MOXHOCTH  BBITIOJHATH
MOCTPOCHHUE FeOMETPUUYECKUX (DUTYp HA TUIOCKOCTH U B IPOCTPAHCTBE, pabOTaTh C
KOOPJAMHATHON TUIOCKOCTHIO. bolibllioe BHHMaHHWE HEOOXOIUMO OOpaiiath Ha
MPAKTUYECKYIO HAIMPaBICHHOCTh 00YUYEHHUs MaTEMAaTUKe, & UMEHHO: a) U3MEpPEHUE
NEPUMETPOB M IUIomIajel; O) BBIYMCIUTENIbHBIC HABBIKM, B TOM YHCIE U C
MOMOIIBIO KATBKYJISITOPA.

Onnoit u3 ocobeHnocTel padoTsl ¢ ooyuatomumucs ¢ HOJIA sBnsiercs To,
YTO UM HEOOXOIUMO OOJIBIIIE BPEMEHHU IS BBHITIOJIHCHHSI 3a/IaHHH, YeM 370POBBIM
oOyyYaromumcsi, MO3TOMY JJIsi KOHTPOJIS 3HAHUM JTy4Ill€ UCIOIb30BaTh 3aJa4l Ha
TOTOBBIX YEpTeXKaxX, 3aJaud, B KOTOPBIX YK€ HaleyaTaHO YCJIOBHE M HAydallo
penieHusi, a 00y4JarImMMcs OCTaETCs €ro TOJIbKO 3aKOHYUTH WJIU BBITIOJHUTH



TecTOBbIe 3amanms. Ilepes KOHTPOIBHBIMH pPabOTaMU HEOOXOIWMO TMPOBOAUTH
o0o0miaroiue ypoku mo teme, Tak kak y oOyuaromuxcss ¢ HOJIA ormedarorcs
HEJIOCTATKU pa3BUTUSI MaMSITH, OCOOEHHO KpaTkKoBpemeHHOM. (OoboOuiaromniue
YPOKH JAlOT BO3MOXKHOCTh CKOHIICHTPUPOBaTh BHHUMAaHHE Ha OCHOBHBIX
YIPKHCHUSIX, BBEICHHBIX B KOHTPOJIBHYO pa0oTy.

XapakTepucTHKa 0Co0bIX 00pa3oBaTeIbLHbIX MOTPEOHOCTEH
odoyuarwmmuxcsa ¢ HOJIA

Oco0Osie 00pa3oBaTeIbHbIE MOTPEOHOCTH y OOYUaAIOIUXCS C HAPYIICHUSIMU
OMOPHO-/IBUTATEIbHOTO  ammapara 3aJaloTcsi  CIeuu(PUKol  JTBUTaTeNIbHBIX
HapylIEeHUH, a TakXke CHeuu(puKoil HapyleHus MNCUXUYECKOrOo pa3BUTHUA, H
OTNPENENSIIOT 0COOYI0 JIOTMKY MOCTpOoeHus yyeOHoro mpouecca. Hapsay ¢ stum
MO>XHO BBIIENIUTh OCOOBIE IO CBOEMY XapakTepy HOTPEOHOCTH B OOyYEHHH
MaTeMaTHKe, CBOMCTBeHHbIE BceM oOyuaromumesa ¢ HOJIA:

— HE0OXOJAMMO HCIOJIb30BAHUE CIEIUATbHBIX METOJ0B, MPUEMOB W
CpeACTB 00ydeHHs] (B TOM 4YHCIE CHEIHATU3UPOBAHHBIX KOMIBIOTEPHBIX U
ACCHCTHBHBIX TEXHOJIOTHH), O0ECHEUNBAIOIINX PEATU3ALUI0 «OOXOIHBIX IMyTEi»
o0yueHus; UCII0JIb30BaHUE BUPTYaAIbHON MaTeMaTH4eCcKol 1abopaTopuu.

— HArJsIHO-ACHCTBEHHBIN, MPEIMETHO-MPAKTUYECKUN XapakTep 00yUeHHs
MaTE€MaTUKe U yIPOUIEHUE CUCTEMbI y4eOHO-I03HABATENbHBIX 3a/1a4, PEIIAEMbIX B
npoiiecce 00yUYeHuUs;

— crenuaIbHOe oOy4deHue «IIEPEHOCY» c(hOpMHPOBaHHBIX
MAaTEMAaTUYECKUX 3HAHUA M YMEHUM B HOBBIE CHUTyallUd B3aUMOJECHCTBUS C
JICUCTBUTEIILHOCTHIO;

— cHelualbHas IOMOIIb B Ppa3BUTUM BO3MOXKHOCTEH BepOaIbHOU U
HeBepOaIIbHON KOMMYHUKAIIMU Ha YPOKaX MaTeMaTHKU;

— KOppEKLUs IPOU3HOCUTEIIBHOM CTOPOHBI PEYM; OCBOCHUE YMEHMS
VICIIOJIB30BATh PE€Yb 110 BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYALIMI;

— obecrnieueHre 0COo00W MPOCTPAHCTBEHHOW W BPEMEHHOW OpTraHU3aINH
o0pa30oBaTeILHOM CPEIbI;

— MAaKCHUMaJbHO€ pacIIMpeHre o0O0pa3oBaTEIbHOIO  NPOCTpPaHCTBA  —
BBIXOJL 32 IOpenenabl  00pa3oBaTEIbHOIO  YUPEXKACHUS MpPU  PELICHHUH
MaTEMaTUYECKUX 3a]1a4 U BBIIIOJIHEHUHN MPOEKTHBIX padoT.

— HCIOJb30BaTh AJTOPUTMBI ACHCTBUN MpU PEIICHHH OOYYaIOIIMMH C
HOJ/IA omnpeneneHHbIX TUIOB MaTEMAaTHYECKMX 3a]lad, B TOM YHCIIE B MPOLECCE
BBITIOJIHEHUS CAMOCTOSITENIbHBIX pa0oT.

MecTo npeagmera B yueOHOM ILIaHE
B cootBerctBuM ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa3oBaTebHBIM
CTaHJIApTOM  OCHOBHOrO  o0miero oOpa3oBaHUS  MaTeMaThKa  SIBJISETCA
o0s3aTENIPHBIM TIPEAMETOM Ha JaHHOM YpOBHE oOpaszoBaHusi. B 5-9 kmaccax
y4eOHbII peaMer «MareMaTukay TpaJulMOHHO U3y4aeTcs B PAMKax CIEIYIOLUX
y4eOHBIX KypcoB: B 5—6 kiaccax — kypca «MartemaTtuka», B 7-9 kiaccax —
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KypcoB «Auredbpa» u «l'eomerpusi». Hactosdmeld mnporpaMMoil BBOJIUTCSA
CaMOCTOATENbHBIN YUeOHBIN Kypc «BEpOATHOCTh M CTATHCTHKAY.

TemaTnueckoe IUTAHMPOBAHHWE YYEOHBIX KYpPCOB M PEKOMEHAyeMoe
pacmpeneneHde  y4yeOHOro BpEeMEHHM JUIsi M3yYeHUsS  OTACIbHBIX  TEM,
MPEVIOKEHHBIE B HACTOAILIECH MPOrpaMMe, HaJ0 pacCMaTpuBaTh Kak MPUMEPHBIC
OPUEHTHUPHI B TIOMOIIb COCTABUTENIO aBTOPCKOW pabodeil mporpaMMbl U MPEx]e
BCEro y4yuTeno. ABTOp paboueil mporpaMmbl BIPABE YBEJIUYUTh WU YMEHBIIHUTD
IPEJIOAKEHHOE YUCIIO YYEOHBIX YacOB Ha TEMY, YTOOBI YIIIyOUTbCSI B TEMATHKY, B
OoJblIeH CTENEHN 3aMHTEPECOBABIIYI0 00YYaIOIIUXCsl, WM HAIIPaBUTh YCUJIUS HA
IIPEOJI0JICHHE 3aTPpyAHEHUI. JJoMyCTUMO TaKKe JOKaIbHOE MepepacnpeeieHue 1
NIEPECTAHOBKA 3JIEMEHTOB COAEPKAaHUS BHYTPU TaHHOI'O KJacca WM BHYTPH BCETO
Kypca npu HeoOxoaumocTu. KonudecTBo mpoBepoOvHBIX padOT (TeMaTHUYeCKui H
UTOTOBBI KOHTPOJb KAadecTBAa YCBOECHHMS YYEOHOro Marepuana) U HUX THI
(camocTosITENbHBIE M KOHTPOJIbHBIE PA0OTHI, TECThI) OCTAIOTCS HA YCMOTpPEHHUE
yuutensd. Takxke ydyuTenb BOPABE YBEJIWYUTh WIM YMEHBUIUTh YHUCIO YYEOHBIX
yacoB, OTBeIE¢HHBIX B DenepanbHON paboueil mnporpamMme Ha 0000IICHUE,
MOBTOPEHUE, CHUCTEMATHU3alMI0 3HAHUU oOyuwaromuxcsi. EAMHCTBEHHBIM, HO
NPUHLUUANHUAIBHO BaXHBIM KPUTEPUEM, SBISETCA JIOCTHKEHHE pEe3yJIbTaTOB
oOy4eHHMsI, YKa3aHHbIX B HACTOSIEW MporpaMMe Ha KOHEIl YPOBHS OCHOBHOIO
o01mero oOpa3oBaHus.

Conmepxxanue ydeOHOro mnpenMera «MaremaTtruka», MpeICTaBICHHOE B
denepanbHON amanTUpoBaHHOW pabouedt mporpamme, cootrBeTcTByeT DI'OC
000, denepanbHOl OCHOBHON 00pa30BaTebHON MPOrpaMMe OCHOBHOTO OOIIEro
o0pa30BaHUs C y4ETOM IIPOJOHTAllUK HA OJIMH TOI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA30OBAHUA

OcBoenue yueOHoOro mnpeamera «MaremaTuka» HOKHO 0O€CIIeUnBAThH
JOCTIDKEHHE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs — CIEIYIONIUX
JMYHOCTHBIX, METANIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JINYHOCTHBIE Pe3yJIbTATHI

JIngHOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTPaMMbl y4eOHOro MpeaMera
«MaremaTrka» XapakTepHu3yrTCs:

ITaTpuoTnyeckoe BOCIUTAHME:

MPOSIBJICHUEM MHTEpeca K NPOIUIOMY M HACTOSIIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLUIEHHMEM K  JOCTMIXKEHHUSIM  POCCUHCKHUX
MAaTE€MAaTHUKOB M POCCHUMCKOM MaTeMaTUYE€CKOW HIKOJIbI, K HMCHOJIb30BAHUID ITUX
JIOCTUKEHUN B IPYTUX HAayKaxX U MPUKIAJAHBIX cepax.

I'paxpanckoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMOJHEHHUIO 00S3aHHOCTEN rpa)kJaHUHA U PeaIM3alluK €ro
npaB, TMPEJICTABICHUEM O MaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, ABJICHUMN, MPOLIEAYP TPAXKIAAHCKOTO 00111ecTBA (BHIOOPHI,
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OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYX IEHUIO ATUYECKUX MPOOJIeM, CBA3aHHBIX C
IIPAaKTUYECKUM TPUMEHEHUEM JIOCTHKEHMM HAayKH, OCO3HAHMEM BaXKHOCTHU
MOPaJIbHO-3THYECKUX IPUHLUIIOB B IEATEIBHOCTH YUYEHOTO.

TpynoBoe Bocnuranue:

YCTaHOBKOM HA AaKTMBHOE YYacTHE€ B PEUIEHWU MPAKTUYECKUX 3a7a4
MaTeMaTU4YECKOW HANpPABIEHHOCTH, OCO3HAHWEM BAXXHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEH KM3HU JIS YCHEUTHOW MpogecCHOHAIbHON
NESATENPHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHHI; OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HMHJUBUIyAIbHOU TPAEKTOPUHU 00pa30BaHMsI M )KM3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

JcTeTHYeCKoe BOCTIMTAHNE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pacCyXICHHI; YMEHHIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 TO3HAHUS:

OpUEHTaMel B [JEIATEIBHOCTH HA COBPEMEHHYKD CHCTEMY HAay4HBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIeCTBa, MOHMMAHMEM MAaTEeMAaTHUYECKOW HAayKu Kak cdepbl 4YeloBEeYeCKOu
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JJIS Pa3BUTHS LMBWIM3ALINY;
OBJIQJICHUEM SI3BIKOM MATE€MAaTHUKH U MAaTEeMaTUYECKOW KyJIbTYypOW KakK CpPEICTBOM
IIO3HAHUSA MHpPA; OBJIAJCHUEM IIPOCTCHIIMMU HABBIKAMM HCCIIEAOBATEIbCKON
NEATEIIBHOCTH.

Pdu3nyeckoe BOCHUTAHHME, (POPMHPOBAHHE KYJbTYPHI 3A0POBbS U
IMOLMOHAJIBLHOI0 0JIAT OOy M

TOTOBHOCTBIO TNPUMEHATh MAaTEMAaTUYECKUE 3HAHUSA B HMHTEPECax CBOETO
3I0pOBbsl, BEAEHMS  3740pOBOro  oOpa3a KU3HU (3M0pOBOE  MHUTaHUE,
cOATaHCUPOBAHHBIM pPEXUM 3aHIATHH U OTAbIXa, peryjsipHas (Qunveckas
aKTUBHOCTB); C(HOPMUPOBAHHOCTHIO HaABBIKA pedieKCHu, NpPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TaKOTO K€ MpaBa JPyroro 4ejoBeka.

IKOJOrH4eCcKoe BOCIIUTAHUE:

OpHUEHTalMEN Ha TPUMEHEHUE MATEMATUYECKUX 3HAHUM IS pELICHUs 3a/1a4
B 00JacTH COXPAHHOCTH OKpPY’KaloIIeW cpenbl, IJIAHUPOBAHUS IOCTYNKOB U
OLICHKM HMX BO3MOXHBIX IOCIEACTBUM I OKPYXKAKOIIEH Cpeabl; OCO3ZHAHUEM
IJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIEM U MyTel X PEIICHHUS.

JInuHoCTHBIE pe3yJIbTaThbl, ol0ecrnieyuBaroIIne ajanTanuio
o0y4aoumerocsi K H3MEHSIONUMCH YCJIOBUSIM CONHUAJBHOI W TNPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBMSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4YE€pPE3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA y JPYrHX JIOAeH, mpuoOperaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITa IPYTHUX;

HEOOXOJUMOCThIO B  (POPMHUpPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIHE
dbopMynIMpoOBaTh UJIEH, TOHITHS, TUTIOTE3bl 00 0OBEKTaX U SIBJICHUSAX, B TOM YHCIIE
paHee He U3BECTHBIX, OCO3HABATh A€PUIUTHI COOCTBEHHBIX 3HAHUU U
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KOMIIETEHTHOCTEH, IUTAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh CTPECCOBYIO  CHUTYyalMlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpMEp, KOPPEKTUPOBATH
NPUHUMAaeMble pElICHUs U ACUCTBUSA, (HOPMYyIHUPOBATH M OICHUBATh PHUCKU U
NOCTEeACTBUS, (HOPMUPOBATH OTIBIT.

MeTtanpeaMeTHble pe3yJIbTaThl

MeTtanpeameTHbIe pe3yNbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO TMpeaMeTa
«MatemaTuka XapaKTepU3yIOTCs OBJIaJICHUEM VHUBEPCAIbHLIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu U YHUBEPCALbHLIMU PeZYIAMUGHBIMU OeliCMBUIMU.

1)  Vuueepcanonvle  no3maeamenvmvle  Oelicmeusi  obecnequusarom
Gdopmuposanue 06a308bIX KOSHUMUBHLIX NPOYEccos odyyarowuxcsi (oceoenue
Memoo0o8  NO3HAHUA  OKpyJcaroujeco  Mupa;  NpUMEHeHUue  JI02UYEeCKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1oruvyeckue 1eMCTBUA:

BBISIBJISITh M XapaKTEPHU30BaTh CYNIECTBEHHBIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TMOHITHHA, OTHOIIEHWH MEXIYy NOHATUAMU; (OPMYIUPOBATH
oTpeeNeHuUs MOHSITHIA; yCTaHaBIMUBATh CYIIIECTBEHHBIN pU3HAK
KJIacCU(UKAIMU, OCHOBaHUS JUIsi OOOOIICHWS W CPaBHEHHS, KPUTEPHUH
IPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATH M  NPEOOPA3OBBIBATh  CYXKIICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

BBISIBJISITH ~ MaTE€MaTHUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
npoTuBOpeurs B akTax, JaHHBIX, HAOTIOJEHUAX U YTBEPKACHUSIX; MpeJiarath
KPUTEPUU JJIs1 BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL;

JieNlaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, ACTyKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOYCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3bupath 10Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUN (MPSMBIE U OT
IPOTHUBHOTO), TPOBOJUTH CAMOCTOSITENIbHO  HECJIOXHBIE  JIOKA3aTeIbCTBA
MaTeMaTHYeCKuX (PakToOB, BHICTpAaUBaTh apryMEHTAIINIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS,

BbIOMpATh crnocod pernieHus: ydyeOHOM 3amayu (CpaBHHBATh HECKOJBKO
BApUAHTOB  pEIICHUs, BbHIOMpAaTh HaumboJee MOAXOIAIIMI ¢  y4&ToM
CaMOCTOATENLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTebcKue AelicTBUS:

UCTIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
¢opMynupoBaTh  BONPOCH, (UKCHUPYIOIIKME MPOTUBOpEUYHE, Mpodiemy,
CaMOCTOSITENIbHO yCTaHABIUBATh MCKOMOE U JaHHOE, (hOopMHpOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TO3UIINIO, MHEHUE;

IPOBOAUTH 1O CaMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECIOXHBIN
AKCIIEPUMEHT, HEOOJIbIIIOE MCCIEOBAaHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEM
MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTE 00BEKTOB MEXKIY COOOMH;

CaMOCTOSITETILHO (OpMYIHUPOBATH 000OIIEHNS U BBIBOABI IO pe3yJibTaTam
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MPOBENCHHOTO HAOMIONEHUS, WCCICIOBAHUSA, OIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH

IIPEIMOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.
Pabora c undgopmanmei:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OpMAIUU, JTaHHBIX,
HEOOXOIMMBIX JIJISI PEIICHMS 3a]1a4H;

BEIOWPATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TMYHBIX BUAOB U (DOPM MpeICTaBICHNUS;

BbIOMpaTh (opMy MpeACTaBiIeHUS HHPOPMALMU M WUIIOCTPUPOBATH
pellaemMble  3aJladyd  CXeMaMH, JuarpaMMmami, HHOW Tpadukoil u ux
KOMOWHAIIMSIMHU;

OLICHUBATh HAAEKHOCTh HMH(OpPMALMK TO KPUTEPUSM, MPEIOKEHHBIM
yUHUTEIIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSTEILHO.

2)  VuusepcanvHvie KOMMYHUKAMUGHbBlE Oelicmeus  obecnedusarom
CcPOPMUPOBAHHOCNb COYUATLHBIX HABLIKOE 00YUAIOUWUXC.
Oo0wenue:

BOCIIPHHUMAaTh W  (OPMYIHPOBATH CYXKICHUS B COOTBETCTBHU  C
YCIOBUSIMHU U LEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY
3peHUs B YCTHBIX (IIPU HAJTMYUU BO3MOXKHOCTH) M MHUCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUSI 10 XOJy pelIeHus 3aJaud, KOMMEHTHPOBATh  IOJYYEHHBIH
pe3yibTarT;

B X0J1¢ 00CY>KJIEHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOeMbl, pelrraeMoil 3a/ayu, BBICKA3bIBaTh WJIEH, HAIICJICHHBIE HA TOUCK
pEIICHUS; COMOCTABISATh CBOM CYXACHHUS C CYXICHUSAMH IPYTUX YYaCTHHKOB
uanora, oOHapYyKUBaTh Pa3IMUMe U CXOJCTBO TO3WIINI; B KOPPEKTHOH (opme
(dbopMyIMpPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEACTAaBIATh  pPE3yJbTaThl  PEIICHHWs]  3a]add,  OKCIICPUMEHTa,
UCCJIEIOBaHUSI, MPOEKTA; CAMOCTOATENbHO BBIOMpaATh (OPMAT BBICTYIUICHHS C
y4éTOM 3aJlad TPe3eHTAIllid, OCOOCHHOCTEH ayauTOpUM W WHIUBHIYATBHBIX
BO3MO>KHOCTEM.

CorpyaHuyecTBo:

NOHWUMAaTh HW  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM u
WHIVNBUIYATbHOH pa0OThl TPHU PEIICHUH YYEeOHBIX MaTEMaTHYCCKUX 3aaad;
NPUHUMATh IeJIb COBMECTHON JIEATEILHOCTH, ILIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paboTHI, paclpeaeisiTh BUABI pabOT, JOroBapUBaThCs, 00CYKIATh
IpolLece U pe3yibTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNoBBIX ¢opMmax paboTel (oOCyxkaeHus, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbI U Jp.); BBIIOJHITH CBOK YacThb paOOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBUSI C JIPYTUMHU YJI€HAMH KOMaH]IbI; OIICHUBATH
KauecTBO CBOETO BKJIa/1a B OOUTUH MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YY9aCTHUKAMU B3aHMOICHCTBHSI.

3) Yuusepcanvnvie  pecynamuenvie oeticmeust obecneuusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
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Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIATh IUIAH, AITOPUTM PEIICHMS 3aJadd (WA €ro
4acTh), BBIOMpaTh CHOCOO pelEeHUus ¢ YYETOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
penieHuii ¢ yaéToM HOBOM MH(GOpMALIUH.

CaMOKOHTPOJIBb:

BJIAJE€Th CHOCO0aAMU  CaMONPOBEPKH, CAaMOKOHTPOJIA Ipolecca M
pe3yibTaTa pelieHUsl MaTEMaTUYECKOH 3a1auH;

IPEABUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IpU PpELICHUU
3aJ1a4M, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HalIEHHBIX OLINOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTATA JAEATEIBHOCTH IOCTABICHHOW LEIU
U YCIOBUSM, OOBSCHATH NPUYUHBI JOCTIKEHUS WM HEIOCTHXKEHUS LEeJH,
HaXOJUTb OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IIpeameTHbIe pe3ybTaThI

[IpenmeTHBIE pe3ynbTaThl OCBOEHUSI pabOYed MporpamMmbl MO MATEMATHKE
IIPEICTABIICHBI 110 TOJaM 00y4YEHHUs B CIEAYIOIIUX pa3Jenax MporpaMMbl B paMKax
OTHIENBHBIX KypcoB: B 5—6 kiaccax — Kypca «Maremaruka», B 7-9 kiaccax —
KypcoB «Anredpa», «I'eomerpus», « BEeposSsTHOCTh U CTATUCTHKA.

Pa3BuTHe JIOrMYECKUX MPEICTABICHUN U HABBIKOB JIOTUYECKOTO MBIIUICHHS
OCYUIECTBIISIETCS HA MPOTSXKEHUU BCEX JIET 00y4YeHHs] B OCHOBHOM ILIKOJIE B paMKax
BCEX Ha3BaHHbIX KypcoB. [Ipenmonaraercsi, 4yTo BBITYCKHUK OCHOBHOM HIKOJIBI
CMOJKET CTPOMTH BBICKA3bIBAHWS W OTPULAHUS BBICKA3bIBAHMI, pPACIIO3HABATh
VICTUHHBIE W JIOXKHBIE BBICKA3bIBAHMS, NPHUBOJWUTH NPHUMEPbI U KOHTPIPHUMEPHI,
OBJIaJICET NOHATHAMU: ONIpPENEICHUE, aKCHOMa, TEOpeMa, JO0Ka3aTelIbCTBO — U
HAYYUTCS MCIIOJIb30BaTh UX MPU BBINOJIHEHUN YUYE€OHBIX U BHEYUEOHBIX 3a/1a4.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA». 5—6 KJIACCbI

Hesin u3ydyeHust yuedHOro Kypca

[TpuopuTeTHBIMH LIENAMU OOYUYEHHSI MaTeMaTUKe B 5—6 Kiaccax sBISIOTCS:

HpOIOJKeHHE (POPMHUPOBAHUS OCHOBHBIX MaTEMaTHYECKUX TOHATHH (YUCIIO,
BEJIMYMHA, TeoMeTpuyeckas Qurypa), oOecrneyuBarOlMX I[PEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOI0 00pa30BaHUs 00yUYalOIIUXCS;

pa3BUTHE WHTEIUIEKTYyaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 00ydaroImuxcs,
M03HABATENIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKIX YMEHHM, HHTEpPeca K N3yUYECHHUIO
MaTeMaTHKH;

MOJIBEJICHUE OOYyYaromMXCcsl Ha JOCTYITHOM JUII HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MaTEMaTHUKU U OKPY’KAIOIIEro MUPA;

dbopmupoBanre (HyHKIIMOHATEHON MaTeMaTHYECKOW T'PaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTHUeCKUe OOBEKTHl B PEAIbHBIX KU3HEHHbBIX CUTYaLUsX,
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IIPUMEHSTh OCBOCHHBIE YMEHUS IS PELIEHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4,
MHTEPIIPETUPOBATh IOJIYYEHHBIE PE3yJIbTaThl U OLEHUBATh UX HA COOTBETCTBHE
IIPAKTUYECKON CUTYalUU.

OcHOBHBIE JIMHMM COJIEpKaHHUS Kypca MaTeMaTuku B 5-6 kiaccax —
apuMeTHUecKass U TEeOMETpPHYecKas, KOTOPBhIE€ pPa3BUBAIOTCS MapaylieiabHO,
KaXXJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJ[HA OT
JIIPYyroM, a B TECHOM KOHTAaKT€ M B3aWMMOJCUCTBUU. Takxke B Kypce MPOHUCXOIUT
3HAKOMCTBO C DJIEMEHTAMH alNreOphl U ONMKUCATEIbHON CTAaTUCTHKH.

Nzydenne apudmeTnyeckoro Marepraia HAUMHACTCS CO CUCTEMAaTH3alud U
pa3BUTHS 3HAHUHN O HATYypAJTbHBIX YHCIIaX, TOJYYCHHBIX B HAYaJbHOU mkose. [1pu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHPHOM TEXHUKH W (OPMHPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHWH COYETACTCS C Pa3BUTHEM BBIYMCIMTEILHON KYJIbTYPHI, B
YaCTHOCTU ¢ OOYYEHHEM IMPOCTEUIIUM NMPUEMaM MPUKUAKU U OLIEHKH PEe3yJIbTaTOB
BbIUMCIIeHUN. M3ydeHune HaTypaslbHBIX YHCENl TMpojaobkKaeTcss B 6  Kiacce
3HAKOMCTBOM C Ha4aJbHBIMU MOHSITHSIMU TEOPUU JCIUMOCTH.

Hpyroii kpynHbId OJIOK B COAEpKaHUM apuU(PMETUYECKON JIMHUU — DITO
npobu. Havamo u3ydeHusi OOBIKHOBEHHBIX U JECATUYHBIX APOOEH OTHECEHO K 5
KJIacCy. DTO MEPBBIN ATal B OCBOCHHUH JAPOOEii, KOraa MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMU, TIOHATUSIMH TeMbI. [Ipy 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
JnpoOeil B MOTHOM 00BbEME MPEAIIECTBYET M3YUEHUIO JECATHUYHBIX JIPOOEH, 4To
[eJIeCO00Pa3HO C TOYKHM 3PEHHS JIOTUKW H3JIOXKCHHSI YHCIOBOW JIMHWHW, KOT/A
mpaBuia JEUCTBUH C JECATHYHBIMH APOOSMH MOXXHO OOOCHOBaTh  yKe
W3BECTHBIMH QJITOPUTMAMH BBITIOJIHCHHSI JCHCTBUN ¢ OOBIKHOBEHHBIMHU JPOOSMH.
3HAKOMCTBO C JICCATHYHBIMHU JIPOOSMH PACIIUPUT BO3MOXKHOCTH ISl TIOHUMAaHHUS
OOy4arOMIMMUCS TPUKIAJTHOTO MPUMEHEHHUSI HOBOM 3alUCU NP U3YUYEHUU APYTHX
MPEeIMETOB U MPU MPAKTHUECKOM HCHoib30BaHuHU. K 6 Kiaccy oTHec€H BTOpOM
Tal B MW3Y4YEHUHW JApoOeil, rje MPOUCXOJUT COBEPIICHCTBOBAHUE HABHIKOB
CpaBHEHHUSI W TIpeoOpa3oBaHUs JIpoOel, OCBOCHHE HOBBIX BBIYHCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHWE TEXHUKHU BBIUMCICHUN, B TOM 4YHUCJIE 3HAYCHUU
BBIPKECHUM, COACPIKAITUX U OOBIKHOBEHHBIC, U IECATUYHBIE TPOOU, YCTAHOBJICHHE
CBsI3€H MEXITy HUMH, PACCMOTPEHUE MPUEMOB PEIICHHS 3a7a4 Ha apoou. B Havare
6 KJ1acca MPOUCXOIUT 3HAKOMCTBO C IOHATHEM MPOIEHTA.

OcOOEHHOCTBIO M3YYEHHS] TOJIOKUTENIbHBIX M OTPULATEIbHBIX YHUCEN
SBIIIETCSI TO, YTO OHHM TaK)Ke€ MOTYT pacCMaTpUBAThCS B HECKOJBKO 3TanoB. B 6
KJlacce B Hauaje u3ydeHus TeMbl «lloyokuTenbHbIe M OTPUIIATENIbHBIE YHCIIa
BbiiengeTcss mnonaremMa «llenpie wucna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPUIIATEIBHBIMH ~ YWCIAMU W JCUCTBUSMHU C  TOJIOXKUTEIBHBIMH U
OTPUIATEIHHBIMH YHCIIAMUA TPOUCXOIUT HA OCHOBE COJACPIKATEIHHOTO TMOIXOJA.
DTO MO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMHTH YYAIIUXCS MPAKTUIECKU CO
BCEMH OCHOBHBIMH TOHSTHSMH TE€MBI, B TOM YHCIIC U C MPaBWJIAMU 3HAKOB TPU
BBINIOJIHEHUH apu(PMeTHuecKux AercTBuil. M3yueHue paluoHaIbHBIX 4YHCEN Ha
ATOM HE 3aKOHUYHUTCS, a OyJeT MPOJO0KEHO B Kypce anreOpsl 7 Kilacca, 4To CTaHeT
CJICTYIONTUM TIPOXOJI0OM BCEX MPHUHIMITHAIBHBIX BOIIPOCOB, TEM CaMbIM
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pazzeneHne TpyAHOCTEW 00JierdyaeT BOCIPUATHE MaTepuaia, a paclupeesieHue BO
BPEMEHU CITOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipun oO0yuyeHuH pEeIIeHHUI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCHOJIBb3YHOTCS
apupmeTnyeckue NpUEMBI pelieHus. TeKCTOBble 3a7add, pellaeMble MpU
OTpabOTKE BBHIYMCIMTENBLHBIX HAaBBIKOB B 5—6 Kjaccax, pacCMaTpUBAIOTCS 3aJadd
CIIEIyIONIMX BHUJOB: 3a7a4d Ha JBWKEHHE, HAa YacTH, HA MOKYIKH, HA paboOTy U
IIPOU3BOAMTEIBHOCTD, Ha NPOLEHTHI, HA OTHOLICHHs W nponopunu. Kpome Toro,
oOyuJaroluecs: 3HaKOMATCS ¢ MpUEMaMH pellIeHus 3a/1a4 nepedopoM BO3MOKHBIX
BapUAHTOB, yuaTcs paboTraTh ¢ MH(pOpMaIMen, mpeacTaBIeHHON B popMme Tabuil
WIN JUarpamm.

B paGoueii mporpaMmme npeaycMOTpeHO (pOPMHUPOBAHUE MPOTEIEBTUYECKUX
anreOpanyeckux mpeacTtaBieHuid. bykBa Kak CHUMBOJ HEKOTOPOTO 4YHUCIA B
3aBUCUMOCTH OT MAaT€MaTHYE€CKOr0 KOHTEKCTa BBOAMUTCS MOCTENEHHO. bykBeHHas
CUMBOJIMKAa HIMPOKO HCIIOJB3YEeTCsl MPEXIe BCEro JUIs 3alucH  OOIIMX
YTBEPXKJICHUM U TpeIokKeHUud, (GopMysl, B YaCTHOCTH JUIsl BBIYMCICHHS
reOMETPUYECKUX BEIMYHH, B KAUECTBE «3aMECTUTEIIS» YUCTA.

B kypce «Maremarukay 5—6 KjaccoB MpeCcTaBlIeHa HarJsigHas TeoMeTpus,
HampaBJeHHass Ha pa3BUTHE OOpPa3HOrO MBIIUICHHS, MPOCTPAHCTBEHHOIO
BOOOpaKEHUS, H300pa3UTENbHBIX YMEHHH. OTO BaXHBIM JTall B H3YYCHHUH
IrE€OMETPUM, KOTOPBIA OCYIIECTBISAETCS HA HArJISJHO-IIPAKTHYECKOM YPOBHE,
ONMpaeTcss Ha HaIAIHO-00pa3HOe MbIlIUIeHHE oOydaromuxcs. bonbmias posb
OTBOJUTCS IPAKTUYECKON NESATENbHOCTH, OIIBITY, JKCIIEPUMEHTY,
MozenrpoBanuio. O0yuaroniyecs: 3HaKOMATCA C T€OMETPUYECKUMHU (PUrypaMu Ha
IUIOCKOCTH M B TPOCTPAHCTBE, ¢ HMX MPOCTEHIIMMH KOH(DUIypalMsIMH, ydaTcs
U300pakaTh MX HA HEIMHOBAHHOM M KJETYaToll OyMare, paccMaTpUBaIOT HUX
IIPOCTENIINE CBOMCTBA. B mponecce u3ydeHHs] HariasJHOM TE€OMETPUU 3HAHWS,
NOJIyYeHHbIE OOYy4YaloIMMKCS B HAYaJbHOM LIKOJE, CUCTEMATU3UPYIOTCA H
PacCUIMPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMy IIaHy B 5—6 Kjaccax M3y4aeTcsi MHTErPUPOBAHHBIM
npeamer «MaremaTuka», KOTOpBIM BKJIIOYAET apuPMETUYECKUd Martepuasl Hu
HarJISIAHYI0 TEOMETPUIO, a TakyKe MpONeACBTUUYECKUE CBEICHHUS W3 aireOphl,
AJIEMEHTHI JIOTUKHU Y Hadalla ONKUCATEIbHON CTATUCTUKH.

VY4eOHbIl MJ1aH HA U3yYeHUE MaTEMaTUKU B 5—6 Kjlaccax OTBOJAUT HE MEHEE
5 y4eOHBIX YacoB B HEJENI0 B TEUCHHE Ka)JJ0Iro rojia 00y4deHus, BCEro He MeHee
340 y4eOHBIX YacoB.

CopepxaHue y4yeb6Horo Kypca (no rogam oby4yeHus)
S kiace
Hamypanvnuie uucna u nyno
Harypansnoe uncino. Psn Hatypanbabix uyncen. Yucno 0. M3o6pakenue
HATYPaJbHBIX YUCEJ TOYKAMU Ha KOOPJUHATHOM (YHUCIOBOM) TIPSIMOA.
[TosuunonHas cucrema cuucieHus. PuMckas Hymepauus Kak mIpuMep
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HETO3UIIMOHHOM CUCTEMBI CUUCIICHUS. JlecaTnuHas cucTeMa CUMCIICHHUS.

CpaBHeHHE HATypaJIbHBIX YMCEI, CPABHEHUE HATYPaJIbHBIX YHCEN C HYJIEM.
Crnioco0b1 cpaBHeHUS. OKPYTJICHUE HATYPAIBHBIX YUCE.

CnoxeHre HaTypajabHbBIX YHCEI; CBOMCTBO HYJIS MPHU CI0KEHUU. Boluntanue
KaK JIeCTBUE, OOpAaTHOE CIIOKEHUIO. Y MHOXKEHUE HATYpaJbHbBIX YKCEN; CBOMCTBA
HYJsl W €AUHUIBI TpU YMHOXEHUHU. [leneHue Kak JelcTBUe, 0OpaTHOE
YMHOKEHUIO. KOMIIOHEHTHI JIEMCTBUH, CBSI3b MEXy HUMU. [IpoBepka pesynbTara
apudmMeTnueckoro aeictBus. llepeMecTutenbHOE W coYeTaTEIbHOE CBOICTBA
(3aKOHBI) CJIOXKEHUS M YMHOXXEHHs, paclpeneluTeIbHOEe CBOHCTBO (3aKOH)
YMHOXEHUS.

Ucnonb3zoBanne OykB Jis OOO3HAYEHUST HEU3BECTHOI'O KOMIIOHEHTa U
3aIIMCH CBOMCTB apU(METHICCKUX JECHCTBUM.

JlenuTenn W KpaTHbIE 4YHUCla, pa3oKeHHEe Ha MHoxuTenu. lIpocteie u
coctaBHble yncna. [IpusHaku genumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

Crenenb C HaTypajJbHBIM I[IOKa3aTelieM. 3aluch YKCJIa B BHUJE CYMMBI
pPa3psaHBIX CIAaracMbIX.

UucnoBoe BpIpaKEHUE. BpIYMCIEHNME 3HAYEHUM YHUCIOBBIX BBIPAXKEHHUI;
MOPSAIOK  BBINOJHEHUS  JACUCTBUU.  Vcronp30BaHME MpH  BBIYUCICHUSX

EPEMECTUTEIIBHOTO U COYETaTEIILHOTO CBOWCTB
(3aKOHOB) CJIOKEHUS U YMHOXEHUSI, PaCIpeIeTUTEILHOTO CBOMCTBA YMHOKEHUSI.
/lpoou

[IpencraBnennie o0 JpoOM Kak cmocoOe 3amucud  YacTU BEJTUYUHBI.
OObikHOBEHHBIE JpoOu. [lpaBuibHBIE W HenpaBWiIbHbIE ApoOu. CMemaHHas
Ipo0b; TPEACTABICHHE CMEIIAHHON JApoOM B BHUAE HENPABWIBHOM ApoOH H
BBIJICJICHUE I1IEJIOM YacTH YMCJIa U3 HEMpaBWILHOU Jpodu. N3ob0paxkenue apodeit
TOYKaMH Ha 4UCI0BOM npsiMoil. OCHOBHOE CBOMCTBO apodu. CokpalieHue apooeii.
[TpuBenenue npodbu kK HOBOMY 3HaMeHaTento. CpaBHeHHE TpoOei.

CrnoxkeHue U BbIUMTaHUE APOOEH. YMHOXKEHHE U JieTieHue Ipo0eii; B3auMHO
oOpaTHbie 1pobu. HaxoxaeHre yacTu 1eoro 1 1ejaoro mo ero 4acTu.

Hecstuunas 3anuck apooOeit. [lpencraBnenue AeCITUYHONW ApOOM B BUJC
OOBIKHOBEHHOH. M300pakeHne JeCATUYHBIX JApoOEe TOYKaMU Ha YHCIOBON
npsimoii. CpaBHEHHUE IECATUYHBIX JPOOEH.

Apudmernueckre JEHCTBUA C JECATUYHBIMH 1poOsmu. OxpyrieHue
JECATUYHBIX TPOOEH.

Pewenue mexkcmoswix 3a0au

Pemenne TekCTOBBIX 3ajad  apupMeTHdeckuM crocoOom. Pemienue
JOTUYECKUX 3ajad. PemieHue 3agady mepeObOpPOM BceX BO3MOXKHBIX BapHaHTOB.
Hcnonb3oBaHue mpu perieHn  3aa4 TaOIUI] U CXEM.

Pewienne 3amay, coaepKaliux 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIUYHMHBI:
CKOpPOCTb, BpE€Ms, pPAaCCTOSHME; II€Ha, KOJMYECTBO, CTOMMOCTb. EnuHMIIBI
U3MEpEeHMs: Macchl, 00bEMa, ILIEHbI; PACCTOSHUS, BPEMEHH, CKOpOCTH. CBS3b
MEXKy €IMHUIAMHA U3MEPEHHUSI KaXK/I0H BEITMYUHBI.

Pemenrie 0CHOBHBIX 3aj1a4 Ha IpOOH.

[IpencraBieHne JaHHBIX B BUJIE TAOIHII, CTOJIOYATHIX AUATPAMM.
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Haznaonasa zeomempus

Harnsinaele mpeactaBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, HpsiMas,
OTPE30K, JIy4, yIroJl, JIOMaHasi, MHOIOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. IIpsamoi,
OCTPBIH, TYIION U pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3Ka, METpUYECKUE €TUHUIIBI JJIMHBL. [[JTMHA JIOMaHOW, IEPUMETP
MHOTOyroJibHuKa. MI3MepeHne 1 moCTpOEHUE yIJIOB € TOMONIBIO TPAHCIIOPTHUPA.

Harnsinuele npencraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
NPsIMOYTOJIbHUK, KBAJpaT; TPEYyTOJIbHUK, O PABEHCTBE (PUTYD.

N3o0pakenne ¢uryp, B ToM uucie Ha kierdatoi Oymare. Iloctpoenue
KOH(UTypanuii U3 4acTel MpsSMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJICTYATOU
Oymare. Mcionp30BaHKe CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAaIpaTa.

[Imomane mNPAMOYTrOJbHMKA WM MHOTIOYTOJIBHUKOB, COCTAaBJICHHBIX W3
NPsIMOYTOJIbBHUKOB, B TOM 4HCJE (UTYp, U300paKEHHBIX Ha KieT4aTod Oymare.
EnyHune! uamMepeHus mwiomanu.

Harnsgueie MIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
OpsIMOYTOJIbHBI — mapajienenunen, KyO, MHororpaHHuku. M3o0paxenue
MPOCTEUIINX MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapasuienenunena. Cosnanue
MoOjieJIeld MHOTOTPaHHUKOB (U3 OyMaru, MpoBOJIOKH, IJIACTHIIMHA U Jp.).

O0BEM TMPSAMOYTOIBHOTO Mapajuienenumena, Kyoa. EauHuiml usmepenus
o0BEMa.

6 ki1acc

Hamypanvnwie uucna

Apudmernueckre OEHCTBHUS ¢ MHOTO3HAYHBIMU HATYpPaJIbHBIMU YHCIIAMH.
YucnoBble  BBIpAXKEHHUSA, TMOPSAOK  JCHCTBUH,  HMCIOJb30BaHUE  CKOOOK.
Hcnonp30BaHne NpU  BBIYUCIEHUAX MEPEMECTUTEIBHOTO W COYETATEIbHOIO
CBOMCTB CIIOXKEHUS W YMHOXXEHUS, PACHpPEACIUTENIHHOTO CBOMCTBA YMHOYKEHHS.
OxkpyriieHuE HaTypaJIbHBIX YUCET.

Jlenutenu U KpaTHbIC YKCIa; HAUOOJBIINKA OOIIMKM AENUTENh U HAUMEHBIIIEe
oO1ree kpaTHoe. JlenMMOCTh CyMMBI U TIpou3BeieHus. JleieHne ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpoOU, COKpallleHHe IpoOeil.
CpaBHeHue U ynopsounBaHue apooei. Pemienre 3aa4 Ha HaX0XK/IEHUE YaCTU OT
HEeJI0Oro M IEeNOoro Mo ero yactu. J[poOHoe uuciao Kak pe3yJbTaT JesICHUs.
[IpencraBienue necITUHUHON OpoOU B BUE OOBIKHOBEHHOW TPOOU U BO3MOXKHOCTh
MpeICTaBlIeHNUs] OOBIKHOBEHHOM JpOoOU B BUJAE JAeCATUYHOU. JlecsaTuuHbIle ApoOH U
MeTpUYecKasi cuctema Mep. ApupMeTudyeckue JeHCTBUS U YUCIIOBbIE BhIPAXKEHUS
C OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSIMHU.

OtHomenue. /lenenne B JNaHHOM OTHOLIEHWH. MacmTad, mponopuus.
[IpuMeneHune nponopuri Py PELICHUH 3a1a4.

IlonaTre npoueHTa. BeruncieHnne npoueHTa OT BEJIMYHUHBI U BEJIMYMHBI 110
e€ mpoLeHTy. BrlpaxkeHre NpoLeHTOB IeCATHYHBIMU Apo0siMu. Perienue 3agau Ha
IIPOLIEHTHI. BrIpakeHNE OTHOLICHHS BEJIMYUH B IMPOLEHTAX.

IHonosrcumenvusie u ompuyamebHovle YUC1A

[TomoxurenbHblE U OTpULATENbHBIE yucia. Llemble uncna. Moayins 4uncia,
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reOMETpUYECKas MHTepnperauus Monayns uyucna. M3o0paxkeHue uwucen Ha
KOOPJAMHATHOM MPAMOM. UHUCIOBBIE TPOMEKYTKHU.

CpaBHeHue uyucen. ApupMernyeckue ACHCTBUSA C MOJOXKUTEIbHBIMU U
OTPUIATEIIbHBIMU YHCIIAMMU.

[IpssMmoyroJibHast cuCTEMa KOOPAUHAT HA TJIOCKOCTU. KoopInHATBI TOUKU HA
I0cKocTH, abcuucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpAUHATHOU
IJIOCKOCTH.

bykeennvie ¢vipasrcenusn

[Ipumenenue OyKB [Jisi 3alUCH  MAaT€MaTUYECKHX BBIPAXKEHUH U
npeanoxxennii. CBoricTBa apu(pMETHIECKUX NEHCTBUN. ByKkBeHHbBIE BBIpaKEHUS U
YUCJIOBBIE TIOJICTAHOBKH. DByKBEHHBIE pAaBEHCTBA, HAXOXKJICHUE HEU3BECTHOIO
KoMIlOHeHTa. DopMyibl; (QopMysbl TepUMETpa M IUIOMIAAN TPSIMOYTOJBHUKA,
KBaJipaTa, 00bEMa mapauenenumnesa u Kyoa.

Pewienue mexkcmogwix 3a0au

Pemienne TeKCTOBBIX 3ajad  apupMeTHYecKuM crocoOoMm. Pemienue
JOTMYeCKUX 3a7a4. Pemenue 3amay nepebopoM Bcex BO3MOKHBIX BAPHUAHTOB.

Pemienne 3amay, coaepkaliux 3aBUCHUMOCTH, CBS3bIBAOIIUX BEJIWYMHBI:
CKOpOCTb, BpeMsH, paccTosiHuUE; LICHA, KOJINYECTBO, CTOMMOCTB;
MPOU3BOAUTEILHOCTh, BpeMsi, 00bEM paboThl. EAMHUIIBI HU3MEpPEHHs: MAacChl,
CTOMMOCTH; pACCTOSHMS, BpPEMEHH, CKOpOCTU. CBA3b MEXAY €AMHULIAMU
VU3MEPEHUS KaXJ0M BEIIMUUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOUIEHHWEM, MPONOPLHOHATBHOCTHIO
BEJTUYMH, MPOIICHTAMH; PEIIEHNE OCHOBHBIX 3a71a4 Ha JJPOOU U MPOIICHTHI.

OuneHka W MNpPUKHUAKA, OKPYIVIEHHE  pe3yibTaTa.

CocraBneHue OyKBEHHBIX BBIPAXKEHHI 110 YCIOBUIO 33/1a4H.

[IpencraBneHre NaHHBIX C MOMOUIbIO TaOiuL U AuarpamMm. Cronduatele
JIMarpaMMbl: YTEHHUE U NTOCTpOeHHE. UTeHUE KPYrOBbIX JUarpaMm.

Haznaonaa zeomempus

Harnsinaele mpeacraBienuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, yIoJl, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYHOCTb, KPYT.

B3auMHOe pacronokeHne JBYX NPSIMBIX Ha IUIOCKOCTH, NapajuleiIbHbIC
MpsIMbIE, TEPIECHAUKYJISIPHBIE TpsAMbIE. M3MepeHue pacCTOSSHUM: MEXAY ABYMs
TOYKaMH, OT TOUKH JI0 IPAMOM; JJIMHA MaplIpyTa Ha KBAJIPATHOU CETKE.

N3mepeHne M IOCTPOEHME YIJIOB C IOMOIIBIO TpaHCHOpTHpa. Bumael
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOJIbHBIM, TYIOYTOJIbHBIN;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTOIbHUK, [IPUMEPHI
YETBIPEXYTOJBHUKOB. [IpsIMOYTrONpHUK, KBapaT: HCIOJb30BAHUE CBOWCTB CTOPOH,
yIaoB, nuaroHaneid. M3o0pakeHue reoMeTpuyeckux (QUryp Ha HEJIMHOBAHHOU
OymMare ¢ WCIOJb30BAHUEM IHUPKYJIs, JUHEHKH, YTrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoeHus Ha KieTdyaTon Oymare.

[lepumerp w™HoroyroinpHuka. [loHsTHe TUIOmAAM QUTYPBI, EIUHUIIBI
u3Mepenus miomiaau. [IpubmmkénHoe u3mMepeHue ionaau Guryp, B TOM 4HUCIIe
Ha KBagpaTtHou ceTke. [IpubnmkEHHOe N3MepeHne IITUHBI OKPYKHOCTH, TIIOMIATN
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Kpyra.
CummMmerpusi: UeHTpajdbHas, oceBas U 3epKalbHas cummerpuu. [loctpoenue

CUMMETPUYHBIX (pUryp.

Harmsinaeie IIPEICTABIICHUS 0 IPOCTPAHCTBEHHBIX ¢burypax:
napajuienenunen, ky0, mpusma, NUpaMuia, KOHyC, LMIUHAp, mmap u cdepa.
N306paxkenne npocTpaHCTBEHHbIX (uryp. [IpuMepsl pa3BEPTOK MHOTOTPaHHUKOB,
nuIMHApa U KoHyca. Co3gaHue Mojelied MpOoCTPaHCTBEHHBIX Guryp (u3 Oymaru,
MPOBOJIOKH, TNIACTUIIMHA U JIp.).

[lonsarue oObéMa; equHULBI M3MepeHus 00bEéMa. OOBEM IPSIMOYTOILHOTO
napasuienenurnesaa, Kyoa.

MnaHupyemblie npeaMeTHbIe pe3yribTaTbl OCBOEHUS paboyennporpamMmmbli
Kypca (no rogam oby4eHus)

OcBoenune yueOHOro Kypca «MaTemarrka» B 5—6 Kjiaccax OCHOBHOM IIKOJIbI
JIOJDKHO 00€CTeurBaTh JOCTHXKEHUE CIEAYIONUX MPEeIMETHBIX 00pa3oBaTEIbHbIX
pe3yabTaToOB:

S kaace

Yucna u eviyucnenus

[lonumMaTh ¥ TOPaBUIBHO  YIOTPEOJSITH  TEPMUHBI, CBSI3aHHBIE C
HaTypaJIbHBIMU YHCJIaMHU, OOBIKHOBEHHBIMU U JECATUUYHBIMU JIPOOSIMHU.

CpaBHuBaTh M YNOPSAJOYMBATH HATypajbHbIE 4YHUCJIA, CpPAaBHUBAaTh B
MPOCTEUIINX CIydasiX OObIKHOBEHHBIE IPOOH, 1€CATUYHBIE IPOOH.

CooTHOCHUTh TOYKY Ha  KOOPAMHATHOM  (YUCJIOBOWM) MpAMOU  C
COOTBETCTBYIOIIUM € YHCJIOM M M300pa)kKaTh HATypaJibHbIE YMCJIa TOYKAMHU Ha
KOOPJAWHATHOM (YMCIIOBOM) IPSIMOM.

BeimonusaTh  apudMeTndecKkue NEeWCTBHS C HATypaJbHBIMH YHUCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BrInonHATh NpOBEPKY, NPUKUJIKY PE3YJIbTaTa BEIYUCICHUI.

OKpyrJIsTh HaTypaJIbHbIE YKCIA.

Pewienue mexkcmogwix 3a0au

PemaTte TekcTOBBIE 3a7auM apU(OMETHUECKHMM CHOCOOOM MU C TMOMOIIBIO
OpPraHM30BaHHOI'0 KOHEYHOTO 1epedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pewlate 3amauum, copaepikamine 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYHHBI:
CKOPOCTb, BpEMS, PACCTOSIHUE; 11€Ha, KOJTMYECTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKUE 3alHCH, CXEMbI, TaOMUIbl, O0O3HAYCHHUS TIIPH
peleHnH 3a1a4.

[Tonp30BaTbCs OCHOBHBIMU  €AWHUIIAMM WU3MEPEHHUs: II€HBbI, MacChl;
paccTosiHMs, BPEMEHHU, CKOPOCTH; BBIpaXKaTh OJHU E€IUHUIIBI BEJIUYUHBI uepes
JpyTHE.

N3BnekaTh, aHATU3UPOBATH, OLICHUBATH MH(POPMAIMIO, MPEICTABICHHYIO B
Tabnuile, Ha CTOJIOYATOW JAMarpamMme, HWHTEPIPETHPOBATH MPEICTABICHHBIC
JAHHBIE, UCIIOJIb30BaTh JAHHBIE PH PELICHUU 3aaY.

Haznaonasn zeomempus
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[Top30BaTHCS TEOMETPUUECKUMHE TIOHATHSIMH: TOUYKA, PSMasi, OTPE30K, JIyY,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaMTh TPUMEPHI OOBEKTOB OKPYKAIOIIETO0 MHpa, UMEHOIIHMX (GopMy
U3YYCHHBIX TCOMETPUUICCKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YTJIaMHU: BEPIIMHA CTOPOHA; C
MHOTOYTOJTbHUKAaMH: YTOJI, BEpIIWHA, CTOPOHA, IHAroHallb; C OKPYXHOCTBIO:
paauyc, AuameTp, HEHTP.

N300pakath U3yueHHbIE TeOMETpUUecKrue (GUrypbl Ha HEJIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IIUPKYJIA U TUHEHKH (TPU HATMYUU BO3ZMOKHOCTH).
Haxonuth quHBI OTPE3KOB HETIOCPEACTBEHHBIM U3MEPEHUEM C TIOMOIIHIO
JVMHEHKHA, CTPOUTH OTPE3KH 3aJlaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJIaHHOTO
paauyca (TIpu HaTUIUH BO3MOXKHOCTH).

Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajapaTa s
UX TTIOCTPOCHUS, BEIYMCIICHHS TUIOMIAINA U TIEPUMETPA.

Beraucisate mepuMeTp W IDIOMAah KBajpaTa, NPSIMOYTOJbHUKA, (QUTYP,
COCTaBJICHHBIX M3 MPSMOYTOJIBHHKOB, B TOM 4mHCIIe (puryp, m300pakEHHBIX Ha
KJIeTuaTon Oymare.

[Tonb30BaThCs OCHOBHBIMA METPUYECCKUMH SAMHHUIIAMH U3MEPECHHS JTUHBI,
TUTOIIA TN, BBIpaXXaTh OJHH SIMHUIIB BETMUUHBI Yepe3 JpyTHE.

Pacnio3naBate mapanmnenenumiesi, KyO, HCIOIb30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, PeOpO TI'paHb, M3MEPEHMS; HAXOAUTh W3MEPEHUs Napaljiesenunena,
KyoOa.

Boeraucisats 00pEM KyOa, mapaiienenurnena mo 3aJaHHbIM U3MEPEHUSM,
MOJIB30BAThCS SAMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HEeCIOXXHBIC 3a7]a4 HA U3MEPEHUE TEOMETPUUECKUX BEIMYUH B
MPAKTUYECKUX CUTyaNusIX (MIPU HATUYUH BO3ZMOXXHOCTH).

6 xiacc

Yucna u éviuucnenusn

3HaTh M ITOHUMAaTb TEPMMHBI, CBSA3aHHBIC C PA3JIMUYHBIMU BUIAMHU YHCEI U
crnocob0aMy HX 3allMCH, NEPEeXOauTh (€CIM 3TO BO3MOXHO) OT OJHOW (HOpMBI
3aIIUCHU YUCJIA K IPYyTrOM.

CpaBHUBaTh U yHOPSAOYUBATH 1I€JIble YHUCIIa, OOBIKHOBEHHBIE U AECITUYHBIE
Ipo0u, CpaBHUBATh YHMCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BoemonHsaTh, co4yeTass yCTHbIE U MHUCHMEHHBIE MPUEMBI, apUPMETHUECKUE
NEUCTBUA C HATypaIbHBIMU M LEJIbIMU YHCIaMH, OOBIKHOBEHHBIMH H
JNECATUYHBIMU JPOOSMHU, OJIOKUTEIbHBIMUA U OTPULIATETbHBIMU YHCIAMHU.

BpruucnaTe 3HaY€HUSA YHUCIOBBIX BBIPAXCHUHM, BBIIOJIHATH NPUKUAKY U
OLICHKY pe3yJibTaTa BBIYUCICHUH; BBIMOJHATH MNPEoOpa3oBaHUs UYHUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCHTH TOYKY Ha KOOPAMHATHOM MpPSAMOM C COOTBETCTBYIOLIUM €M
YHUCIOM M H300pa)kaTh 4YHCJa TOYKAMU HA KOOPJIMHATHOW MNpPsAMOM, HaXOAWUTH
MOZYJIb YUCJIA.

COOTHOCHTB TOYKH B IPSIMOYI'OJIBHOM CHCTEME KOOPAMHAT C KOOPIANHATAMHU
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3TOM TOYKH.

OKpyTasTh IIeNble YKcia U JACCATUYHBIC NPOOU, HAXOIUTh MPUOIKECHHUS
YHUCEIL.

Yucnoewvie u OyKeeHHbIE GbIPAIHCEHUA

[loHumaTh 1 ynoTpeodaaTh TEPMHUHBI, CBI3aHHbBIE C 3alUChIO CTETIEHU YMCIIA,
HAaXOJUTh KBaJpaT M KyO 4MCIIA, BBIUMCISATH 3HAYEHHUS YHUCIOBBIX BBIPAXECHU,
COJZIEpIKaIlUX CTEIICHH.

[Tonp30BaThCA MpPU3HAKAMU JIEIMMOCTH, PACKIIA/IBIBATh HATYpaJIbHbIC YUCIa
Ha IPOCTBIE MHOXKUTEIIH.

[Tonb3oBaThCA MacITabOM, COCTABIISITH MPOTIOPIIMU U OTHOIICHHUS.

Hcnonb3oBaTh OYKBHI I8 0003HAUYECHUSI YUCETT TIPU 3aITUCU MATEMATUYECKUX
BBIPKEHUI, COCTABIISATh OYKBEHHBIC BHIPAXKECHUS U (DOPMYJIIbI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX  BBIPDOKCHHM, OCYIIECTBIAS HEOOXOJUMBIC  TOJCTAHOBKU U
npeoOpa3oBaHusI.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexkcmogwix 3a0au

PemaTs MHOTOIIIArOBBIE TEKCTOBBIC 33141 ApU(PMETHIECKUM CIIOCOOOM.

Pemate 3agaum, CBS3aHHBIE C OTHOILIEHUEM, MPONOPLHUOHATBHOCTHIO
BEJIMYMH, MPOIICHTAMH; PEIIaTh TPU OCHOBHBIC 33/1a4W HA APOOU U MIPOIICHTHI.

Pemate 3amaun, conaepkamme 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYWHBL:
CKOpOCTb, BpeMH, paccTosiHue, LICHA, KOJINYECTBO, CTOMMOCTB;
IPOU3BOJAMUTENLHOCTh, BpeMs, 00bEMa palOThl, HCIOJb3Ys apUPMETUUYECKUE
JNECUCTBUS, OUEHKY, MPUKUIKY; I[OJb30BAThCSI  CAMHUIAMH  H3MEpPCHUS
COOTBETCTBYIOIIUX BEJIUYMH.

CoctaBisaTh OYKBEHHBIE BBIPAKECHHS 10 YCIIOBUIO 3a]1auH.

W3Bnekats uH(OpManuio, MpeACTaBICHHYIO B TabOjMlax, Ha JIMHEWHOMH,
CTOJIOYATOM WM KpPYroBOW JauMarpamMmax, HHTEPIPETUPOBATh MPEACTABICHHbBIC
JAHHBIE; UCIIOJIB30BaTh JaHHBIE IPU PEILICHUH 3a]1a4.

[TpencraBisaTh HHGOPMAIIUIO ¢ IIOMOIIBIO TAOJHII, JIMHESHHON M CTOJI0YATOM
JIAarpaMmm.

Hacnaonasa zeomempusn

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO0 MHpPA, UMEIOMINX (QopMy
U3YYEHHBIX T€OMETPUUYECKHX TUIOCKMX M TPOCTPAHCTBEHHBIX (GUTYp, MPUMEpPHI
PaBHBIX U CHMMETPUYHBIX (DUTYD.

N300paxkath ¢ TMOMONIBIO IUPKYJISI, JUHEHKH, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOW M KJIETYaTOM OyMmare W3y4YeHHBIE TIUIOCKAE TEeOMETPHUYECKUE
burypsl 1 KOHQUTYpAITUU, CAMMETPUYHBIE GUTYPHI (TPU HAUTUYUN BO3ZMOXKHOCTH).

[Tonp30BaThCs  TE€OMETPUUECKUMM  MOHSTUSMH:  paBEHCTBO  (uryp,
CHUMMETpPHUSI; UCIOJIb30BATh TEPMUHOJIOTHUIO, CBA3aHHYI0 C CHUMMETPHUEW: OCh
CUMMETPHUHU, IEHTP CUMMETPHHU.

Haxonuts BenWYHMHBI YIJIOB M3MEPEHHEM C TOMOIIBID TPaHCIOPTHPA,
CTPOUTH YIJIbl 33IAHHON BEJIMYUHBI, [T0JIb30BATHCS MPU PEIICHUU 33/1a4 IPalyCHOU
Mepo# yriioB (IpY HAJIMYKMKA BO3MOXHOCTH); Paclio3HaBaTh Ha YEPTEKaX OCTPHIM,
MPSIMOU, PA3BEPHYTHIN U TYIIOU YTJIBI.
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Beraucisate IMHY JOMaHOW, TEPUMETP MHOTOYTOJIBHHKA, TOJB30BAaThCS
CAMHUIIAMH W3MEPCHUs JUTMHBI, BBIPAXKATh OHU CAWHUIIBI M3MEPEHUS JTHHBI
4yepes ApyTue.

Haxoauth, ucmonb3zys dYepTEXKHbIC HHCTPYMEHTBI, PACCTOSHHS: MEXITY
JIBYMsI TOYKaMH, OT TOYKH JIO TIPSMOM, JUIMHY ITyTH Ha KBaJIpPaTHOM CETKE.

Beraucisate  momans  GUTYp, COCTABICHHBIX W3 MPSMOYTOJIHBHUKOB,
WCIIOJI30BaTh  pa3OWeHHe Ha MNPSMOYTOJBHWKHA, Ha paBHbIE  (QUTYPHI,
JOCTpAaWBaHWE O TMPSMOYTOJIbHUKA; TIOJb30BaThCS OCHOBHBIMHU €IUHUIIAMH
W3MEPCHUS TUIOIIANA;, BBIPAXKATh OJHH CIWHHIBI W3MEPEHHs ITUIOMIAJAN dYepes
IpyTHE.

Pacro3naBaTh Ha MOJAENAX W U300PAKCHUSX MUPAMUIY, KOHYC, ITUIHHIP,
UCITI0JI30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAaHHE, Pa3BEPTKA.

N300pakaTh Ha KJIETYATON OyMare mpsIMOYTOJIbHBIN mapasuienenunes (pu
HaJIMYUHM BO3MOKHOCTH).

Berancnars 00b€M psIMOYTOIBHOTO Mapajijieienume/ia, Kyoa, mojab30BaThCs
OCHOBHBIMH CIIMHHMIIAMHU HM3MEpPCHHS O00BbEMA; BBIpAXKATH OJHU  €IUHHUIIBI
U3MEpEHUS 00bEMaA Yepes3 apyrue.

Pemate HecnmokHBIC 3aJa4d HAa HAXOXICHHC TC€OMETPHUCCKHX BCIIMYHH B
MPAKTUIECKUX CUTYAIHSIX.
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TemMaTnueckoe MJIaHUpPOBaHHUeE Y4eOHOro Kypca (1o roaam o0y4eHus )

kJjacc (He meHnee 170 v)

HazBanue
pa3aeJa (TemMbl)
Kypca (4Mciio

OcHoBHOE coaecpkaHue

OcHoBHbIE BUIbl JA€ATEJIbHOCTH oﬁyqalonmxca

4acoB)
Harypaabubie |JlecaTnunas cuctema |UdTaTh, 3aNMCHLIBATH, CPABHHUBATHL HATYPAIbHBIE YHCIIA, NPELIarartb M 00CYKIATh
quca. cuncienus. Psii HaTypaIbHBIX |CIOCOOBI YIIOPSAI0UYMBAHMS YUCEI.
JeiicTBus ¢ [ducen. HarypambHbll psn. . .
N300pakaTh KOOPJAUHATHYIO IPIMYIO, 0TMEYATh YHCIIa TOYKAMU Ha KOOPAMHATHOM TPSMOM,
HaTtypaiabHbIMH [Uucno 0. HatypanbsHble uncia
y . |HAXOAMTH KOOPIMHATHI TOUKH.
qHCcIaMU Ha KOODAMHATHOM IIPSMOIA.
(43 v) Cpasnenne, OKPYIIICHHC \[{ceenoBaTh CBOWCTBA HATYPAJILHOTO psiaa, uuces 0 ¥ 1 Ipu CIOKEHUH U yMHOKEHHH.

HaTypaJIbHbIX YHUCCII.

ApudpmeTnuecke IeHCTBUS C

HATypaJbHBIMU YHUCJIAMHU.
CaoiicTBa HYJIs npu
CIOXKEHHUHM U  YMHOXKEHUH,
CBOMCTBA  €AMHMIIBI  TpHU
YMHOKEHUH.

[lepemecTuTenbHOE u
COYETaTEIbHOE CBOICTBA
CIOXKEHHSI W  YMHOXEHUS,

PacCIpCaACIUuTCIbHOC CBOMCTBO
YMHOKCHHAL.

I[eJ'II/ITeJ'II/I N KpaTHBIC YMCJIa,

N cnoab30BaTh MPpaBUJI0 OKPYTJICHUA HATYpPaJIbHbIX YHUCCII.

BbINoJIHATH apuMeTHYeCKHe [IelCTBHSI C HATypaIbHBIMH YHCIAMH, BBIYHCIATH
3HAUEHUS YMCIIOBBIX BBIPAKEHUH cO cCKkOOKaMU U 0e3 CKOOOK.
3anuchIBaTh TPOM3BENEHHE B BHUJAE CTCNCHH, YUTATh CTEICHH, WCHOJIb30BaTh

TEePMHMHOJIOTHIO (OCHOBAHUE, [10KA3aTENb), BBIYUCIATH 3HAYEHHUS CTEIICHEH.

BbInoIHATL NPUKHAKY M OLGHKY 3HAYCHUN 4YHUCIIOBBIX BBIPAXKCHUH, Ipeliarartb M
MPUMEHATH NPUEMBI IPOBEPKHU BBIYMCIICHUM.

Hcnoab30BaTh NpPH  BBIYMCICHUSIX TIEPEMECTUTENBHOE U COYETaTeNIbHOE  CBOMCTBA
CJIO)KEHUSI U YMHOXEHHUs, paclpe/leIUTeIbHOe CBOWCTBO YMHOXEHMS; (POPMYJIHPOBATH

NPUMEHATDH IPpaBUJa HpeO6p330BaHI/I}I YHCJIOBBIX BLIpa)KCHI/Iﬁ Ha OCHOBE CBOICTB
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[pa3JI0)KEHUE qHcia Ha
MHOKHUTEIIH. JleneHnue C
OCTaTKOM. IIpoctslie u

cocraBHble uyucia. [IpusHaku
nmenmmMmocTH Ha 2, 5, 10, 3, 9.

CreneHp € HaTypaJbHBIM

I1OKa3aTCJICM.

Uucnossle BBIPAKEHMUS;

[MOPSIOK ICUCTBHUIA.

Pemenne TEKCTOBBIX 3aaa4 Ha

BCE aprupMeTHIECKHE
TEMCTBHUSA, Ha [BIJKEHHE U
MMOKYTIKU

apudmeTnyecKkux IehHCTBUI.

HccaenoBarb 4YHCIOBbIE 3aKOHOMEPHOCTH, BBIABMUIaTh M O0OCHOBBIBATH THIIOTE3bl,
¢popmyanpoBaTs 00001IeHHsT U BBIBOJABI 110 pe3yjibTaTaM MPOBEAEHHOTO HMCCIIECIOBAHMUS.
dopmyMpoBaThH OMNpeaeJeHusl JCIUTENsI U KPaTHOrO0, HA3bIBATh JICJUTEIM W KpaTHBIC
4UCiia; Pacmo3HaBaTh TPOCTHIE M COCTaBHbIC 4ucia; (OPMYJUPOBATH M TNPHUMEHSATH
NMPU3HAKM JeauMOocTH Ha 2, 3, 5, 9, 10; npuMeHATH aJrOpUTM pa3JI0KEHUSA YUCIa HA
[IPOCTHIC MHOKHUTEIIN; HAXOJAUTh OCTATKH OT JCJICHUS W HETIOJTHOE YaCTHOE.

Pacno3HaBaTh HUCTUHHBIC M JIOKHBIC BBICKA3BIBAHHS O HaTypaJbHbBIX 4YHCJIaX, NMPUBOJAMUTH
NpUMEpPbl U KOHTPHPHUMEPBI, CTPOUTH BBbLICKA3bIBAHUA W OTpHULAHUA BBICKA3bIBaHUM O
CBOMCTBax HAaTypaJIbHBIX YUCCII.

KOHCprHpOBaTb MaTEMAaTHYE€CKUE TPECII0KCHUA C IIOMOHIBIO CBA30K «H», «HUIN»,
«CCIH..., TO...».

Pemiath TeKCTOBbIE 3aJaud apUPMETUYECKMM CIIOCOOOM, HCHOJb30BATh 3aBHCHMOCTH
MEXly BEIMYMHAMHU (CKOPOCTb, BPEMsI, PaCCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb U JIp.):
AHAJIM3MPOBATDH U OCMBICJIMBATD TEKCT 3a/1a4y, NepedopMyInpoBaTh YCIOBHE, H3BJIECKATH
CTPOUTH

HCO6XOI[I/IMBIG JAaHHBIC, YCTAHABJIUBATL 3aBUCUMOCTH MCKAY BCIMYMHAMU,

JIOTMUYECKYI0 LIENOYKY PACCYKICHUN.

MO}IEJ’II/IpOBaTL X0 pelIcHHud 3adavuu C IMOMOIIbIO PUCYHKA, CXEMBbI, Ta6J'II/II_ILI. HpI/IBOZ[I/ITL,
pa36npaTb, OL€HUBATDH PAa3JIMYHBIC PCUHICHU A, 3allUCU peHIeHI/Iﬁ TEKCTOBBIX 3aJ1a4.

Kputuyecku olleHUBATH MOJTYUYCHHBIN PE3yNIbTAT, OCYIIECTBIASATH CAMOKOHTPOJIb, MPOBEPSIS
OTBET Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTH OIIHOKH.

Pemiats 3amaun ¢ momouiblo nepedopa BCEX BO3MOXKHBIX BapUAHTOB. 3HAKOMHUTBLCH C
ucropueii pa3BuTHsI apuGMeETUKH
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Harasanas
reoMeTpus.
JInnnu Ha

miockoctu (12 1)

Touxka, psiMasi, OTPE30K, JIyY.
Jlomanas. M3smMepenue IiuHBI
OTpeE3Ka, METPUYECKHE
€IUHULIBI U3MEPEHUS [JIMHBI.

OKpY’>KHOCTb U KPYT.

[IpakTuueckas pabota
«ITocTpoenue y30pa u3
OKPYKHOCTEW».

Yron. IIpsamoin,  OCTphIN,

TYIIOM U Pa3BEPHYTHIA YIJIBL.
l3mepeHue yrios.

[IpakTuyeckas pabota

«IlocTpoenue yrios»

Pacno3HaBath, Ha JepTeikKax, pPUCYHKaX, OMHCHIBATD,
n306pamaTL C IIOMOIIBIO ‘-IepTé)KHBIX HHCTPYMCHTOB (HpI/I HaJIMYHUH BO3M0)KHOCTI/I)I TOYKY,

HCIOJIB3YysA TCPMHUHOJIOTHUIO, U

[IPSIMYI0, OTPE30K, JIy4, YIroJl, JIOMaHyl0, OKPY>KHOCTb.

PacnozHaBaTh, NPUBOIAMTH NpPUMepPbl OOBEKTOB pPEATHLHOTO MHpa, UMEIIUX (Qopmy
M3YYEHHBIX (DUTYp, OLIEHUBATH UX JTUHEHHbBIC pa3MephI.

Hcnonb30BaTh JTUHEWKY M TPAHCIOPTUP KaK MHCTPYMEHTHI ISl TOCTPOCHUS M U3MEPEHHUS:
U3MEPATh JJIMHY OTPE3Ka, BEIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIOJ,
3a/IaHHOM BEJIMYMHBI; OTKJAABIBATH LHMPKYJIEM paBHbIE OTPE3KH, CTPOUTH OKPYXKHOCTh
3aJlaHHOTO0 paauyca (Ipv Haauyuud Bo3MOXHOcTH). M300pakath (IPH HAJIUYUH
BO3MOYKHOCTH) KOH(PHUTypallid TEOMETPHUUYECKUX (GUTYpP H3 OTPE3KOB, OKPYKHOCTEH, HUX
JacTell Ha HEJIIMHOBAHHOW W KJIETYaTOW Oymare; mpeasiararb, ONMUCHIBATH M 00CYKIATh

CIOCco0bI, AJITOPUTMBI [IOCTPOCHMUS.

PacnosnaBath M M300pakaTh Ha HEJIMHOBAHHON M KieTyaTOW Oymare HpsMOM, OCTpBIM,
TYHOMH, pa3BEPHYTHIN YIIIbl; CPABHUBATH YIJbl (IIPU HAJIUYUU BO3MOXKHOCTH).

Boruncasars JJIMHBI OTPE3KOB, JIOMAaHbIX.

IlonuMaTe M HCHOAB30BATHL NPH PELIEHHH 3a1a4 3aBHCUMOCTH MEXKIYy €IUHULIAMU
METPUYECKON CUCTEMBI MEP; 3HAKOMHUTHCH C HEMETPUUYECKUMHU CUCTEMAaMU MED; BbIPAKATH
UIMHY B pas3IUuYHBIX eauHHMIAX u3MepeHus. MccaenoBatrs ¢Gurypbl W KOoH(Urypamuu,
MCTIONB3YS IIU(PPOBBIE PECYPCHI
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OOBLIKHOBEHHEIE
npoou

(48 )

JIpoOb.
HEeTpaBUIIbHBIE

IIpaBunbHBIE u
Ipoou.
OCHOBHOE CBOKMCTBO JIpOOH.
CpaBHeHue 1po0eii.

CrnoxxeHne W  BBIYATAHUE
OOBIKHOBEHHBIX Ipobei.
CMmermanHast IpoOBb.
YMHOXKEHHE u JICICHUC

O0OBIKHOBEHHBIX npobeii;

B3aMMHO-OOpaTHBIEC IPOOH.

Pemenne TeKCTOBBIX 3ajad,
coJIepKaIIIX IpoOu.
OcHOBHBIE 3371291 Ha JPOOH.

[Ipumenenue  OykB JUTS

3allMCU MAaTEeMAaTHUYCCKUX

BBIPAYKECHHUI U MPEIJIOKEHUN

MoaeaupoBaTh B Tpaguueckoid, mpeaIMeTHOH (Gopme, ¢ TOMOIIBI0 KOMIbIOTEpa MOHATHS U
CBOWCTBA, CBA3aHHBIE C OOBIKHOBEHHOM JAPOOKIO.

YuTaTh M 3aNMCHIBATH, CPABHMBATH OOBIKHOBEHHBIE JIpOOH, NMpeAIaraTtb, 000CHOBbIBATH
U 00CYKIaTh CNOCOOBI YIOPSIIOUMBAHUS IpOoOEH.

MN300pa:kaTb OOBIKHOBEHHBIE IPOOM TOYKAMHM HAa KOOPJMHATHOW TMPSMOM; MCIOJIb30BATh
KOOPJIMHATHYIO NPSIMYIO JJIsi CpaBHEHUs APOOEii.

®opMy.IUpPOBaTh, 3aNMMCHIBATH € NMOMOIIbI0 OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
npoOu; MCMOJIL30BaTh OCHOBHOE CBOMCTBO IpoOW JUIsl COKpAIIeHUs IpoOed W MpUBEACHUS
TpoOM K HOBOMY 3HAMEHATEJIO.

[IpencraBiasiTh CMENIaHHYIO 1po0b B BUJIE HEMPABUIBLHON U BBIIEIATH LIETYI0 YacTh YHCia U3
HEeTMPaBUILHOMN TpOOH.

BoinoHaTh apudMeTrnyecKue IelCTBUA C OOBIKHOBEHHBIMH JpOOsSMHU; NPUMEHATH
cBoiicTBa apu(MeTHUEeCKUX JEHCTBUM ISl pallMOHaIN3alUU BEIYUCICHUH.

BbInoHATL NPUKUAKY M OLEHKY pe3yibTaTa BBIYMCICHUH; Mpeajiaratb M NPUMEHATH
NPUEMBI IPOBEPKHU BBIYUCIICHUM.

I[IpoBoauTHL HCCIEI0BAHNUS CBOMCTB ApOOEH, OMUpasiCh HA YHUCIOBBIE SKCIIEPUMEHTHI (B TOM
YUCJIE C IOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh MCTUHHBIC U JIOKHBIE BBICKA3bIBaHHMS O JApPOOSX, MPUBOAUTH NPHMePbI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHMS 1 OTPUIIAHNS BHICKA3bIBAaHUI.

Pemats TeKCTOBBIE 3alauu, COACPIKAIIUC I[pO6HBIe JaHHBIC, U 3aa41 Ha HAaXOXICHHUEC 4aCTu
LCJIOTO U LECJIOTO IO €T0 YaCTHU,; BBISIBJIAATH UX CXOACTBA U pa3jinvius.

MOI[CJI](IpOBaTb X0 p€HICHUA 3a/1a4M C IOMOLIBIO PUCYHKA, CXCMBI, Ta6J'II/IHBI.
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[IpuBoANTDb, pa30upaTh, OLEHUBATH PA3IMUHbIEC PELICHNUS, 3aIIMCH PELICHUN TEKCTOBBIX
3a1ad.

KpuTHyecku oleHMBATH TOJYYEHHBIA Pe3yJbTaT, OCYIIECTBISITH CAMOKOHTPOIIb, TIPOBEPSIS
OTBET Ha COOTBETCTBHUE YCIOBHIO, HAXOAUTDb OIITHOKH.

3HAKOMHUTLCS ¢ HCTOPHUeEH Pa3BUTHS apUPMETHKH

Harasanas
reoMeTpus.
MHOroyroJibHUKHU
(10 49)

MHOTOYyTOJIbHUKH.
UeThIpEXyTroyibHUK,
MPSIMOYTOJIbHUK, KBaJIpar.

[IpakTuueckas pabora
«ITocTpoenue

MPSIMOYTOJIbHUKA c
3a/JaHHBIMA ~ CTOPOHAMU  Ha

HEJIIMHOBAHHOW Oymarey.

TpeyrojbHUK.

[Tnomane u nepUMeTp
[PSIMOYTOJIbHUKA u
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX u3

[MPAMOYT'OJIbHUKOB, CANMHUIIbI
N3MCPCHUSA IJIomaau.

[leprumeTp MHOTOYTOJIBHUKA

OnuceiBaTh, UCMOJIB3Ysl TEPMUHOJIOTHIO, H300pa)kaTh C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB
U OT PYKH, MOJICTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH (TIPH HaJTMYUH BO3MOKHOCTH).

[IpuBOANTE TpPUMEPHl OOBEKTOB pEAJLHOTO MHpA, HUMEIOMHMX (OpMy MHOTOYTOJIBHUKA,
[IPSIMOYTOJIbHUKA, KBaJApaTa, TPEYroJIbHUKA, OLICHUBATh UX JIMHEWHBIC pa3Mepbl. BeunucisaTh:
[IEPUMETP TPEYTOJIbHUKA, MPSAMOYTOJIbHUKA, MHOTOYTOJIbHUKA; IUIOMIAAb IPSIMOYTOJIbHUKA,
KBaJpaTa.

300pakaTh OCTPOYTOJIbHBIC, IIPSIMOYTOJILHBIC M TYIIOYTOJIBHBIE TPEYTOJIBHUKH (TIPH HATTHYUH
BO3MOKHOCTH).

CTpouTh Ha HEJIMHOBAHHOW W KJeT4aTOW Oymare KBaJapaT M HPSIMOYTOJBHUK C 3aJJaHHBIMH
JUIMHaMU CTOPOH (TIpYM HaIu4MM BO3MOXKHOCTH). MccnenoBaTh cBOICTBa HPSIMOYTOJIBHUKA,
KBajpaTa MYTEM OHKCIIEPUMEHTA, HAOJIO/IEHUS, W3MEPEHUs, MOJEIUPOBAHMS; CPaBHHUBATb
CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.

KoHcTpyupoBaTh MaTeMaTH4ecKHe MNPeIJIOKEHHS] C TMOMOIIBIO CBSA30K «HEKOTOPBI»,
«1000i1». Pacnmo3HaBaThb HCTUHHBIE U JIOKHBIE BBICKAa3bIBAHUA O MHOTOYTOJIbHUKAX,
NPUBOAUTH MPUMePbI U KOHTPIIPUMEPHI.

HNccaenoBaTh 3aBHCUMOCTD ILIOIIAIN KBaapara OT JJIMHbI €0 CTOPOHBLIL.

Hcnonb3oBaTh cBoOiicTBA KBAJApaTHOM CETKU [UIsl MOCTpoeHHUs (Guryp; pazouBaTh

MPSIMOYTOIBHUK HAa KBaJApaThl, TPEYTOJIbHUKH; COCTABJATHL (GUTYpPHl M3 KBaApPaToB H
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MMPSAMOYI'OJIbHUKOB W HAaXOAWUTb HUX IUJIOINA/b, pa36I/IBaTB (bPIprBI Ha IMPAMOYTOJIbBHUKU U
KBaApaThl 1 HAXOAUTH UX TIJIOINA/Ib.

Bblpa)l(aTb BCIIMYHHY IUIOIAZXM B PAa3JIMYHBIX CAMHUIAX U3MCPCHHA MeTqueCKOﬁ CHUCTCMbI
MCD,
HU3MCPCHUA TUIOIIAAH.

NOHUMATh H HCHO0Jb30BAaTb 3aBHCUMOCTH MCEXKIAY METPUUCCKUMU CIUHUIIAMU

3HAKOMHMTBCS € TNpPUMepaMud NpPUMeHEHHWsl IUIOUIAM U TEpUMETpa B MPAKTUYECKUX
cutyauusix. PemaThb 3a1auM U3 pealbHOHN KH3HM, NMpeAjaratb M 00CYyKAaTh pa3inyHble
cIoco0bl pelieHus 3a1au

JlecsiTHUHBIE
apoou

(38 v)

JlecaTuuHas 3amuch JApPOOEH.
CpaBHeHmne JECATUYHBIX

po0ei.

JleficTBusT ¢ JECSITUYHBIMU
IPOOSMHU. Okpyrienue
NECATUYHBIX APOOEH.

PemreHne TEKCTOBBIX 3aj/1ad,
COJIepIKaIINX Ipoowu.
OcHoBHBbIE 337aUu Ha IpOOH

IIpeacTaBisiTh JECATHYHYIO JpoOb B BHJE OOBIKHOBEHHOH, YMTATh W 3aNHCHIBATH,
CPaBHMBATHL JICCATHYHBIC JApOOH, NMpeAaaratb, 000CHOBBIBATH M 00CY:KIAaTh CHOCOOBI
YIOPSA0OYMBAHUS IECATUYHBIX IpOOEii.

MN306paxkaTh AeCATUYHBIC APOOM TOUYKAMH HAa KOOPIMHATHOMN TIPSIMOMA.

BoisiBJaSITH CX0ACTBA M pasauyuus IpaBull apI/I(i)MeTI/I‘leCKI/IX HeﬁCTBHﬁ C HaTypaJIbHbIMU
YUCIaMH1 U JC€CATHYHBIMHA ):[pOGSIMI/I, OOBSICHATH HX.

BbINoJHATL apupMeTnyeckue AeUCTBUS C AECATUUHBIMU JPOOSIMH; BBINOJHATH NMPHUKHIAKY
U OLIEHKY PE3yJIbTaTa BIYUCICHUM.

[IpumeHsaTH cBoOlicTBA apu(METHUECKUX ASUCTBUN AJIs palliOHAIN3AlUN BRIYUCICHUH.

[IpuMeHAT, NPABUJIO OKPYIVIEHUS] ACCATHYHBIX apoOeil. IIpoBoauTh Hcc/ie10BaHUSA
CBOMCTB JE€CATUYHBIX Jpo0e€il, Oomupasch Ha YHCIOBBIE HKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIbIO KOMIIBIOTEPA), BBIABUIATH THIOTE3bI U IPUBOIUTH X OOOCHOBAHUSI.

Pacno3HaBaTh WCTHHHBIC U JIOKHBIC BBICKA3BIBAHUS O )Ip065{X, NPUBOJIUTL NPUMEPLI U
KOHTPIIPUMEPHBI, CTPOUTDH BbICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHMI.
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Pemath TEKCTOBEIE 3ala4yu, CoACpIKaIlIuc I[pO6HI:>Ie JaHHBIC, U HAa HAXOXKXACHHUEC YaCTU LCJI0I0
1 [EJIOTO IO €0 YaCTH; BBIABJIATH UX CXO0/CTBA U pasjanius.

MoaeanpoBaTh X0 PEIICHUS 3aJa4M C TIOMOIILI0 PUCYHKA, CXeMbl, Ta0auIbl. [IpuBOANTD,
pa3oupaTh, OHEHUBATH PA3JINYHBIC PEUICHUS, 3alIUCH PEIIEHUI TEKCTOBBIX 3a/1a4.

Ol'lep]/IPOBaTb IIpO6HI>IMI/I 4yucCjiaMu B pC€aJIbHbIX )KU3HCHHBIX CUTyalludX.

Kpurnyecku oneHMBaTh NOJYUYEHHBIH PE3YyJIbTaT, OCYLIECTBIISITH CAMOKOHTPOJIb, TIPOBEPSIS
OTBET HAa COOTBETCTBUE YCIIOBHUIO, HAXOAUTh OLIMOKH.

3HAKOMHUTLCS ¢ HCTOPHUeEH Pa3BUTHS apU(PMETHKH

Harasanas
reomerpus. Tesa
u  ¢urypst B

npocrpancrse (9

1)

MHOrOrpaHHUKH.
N3o00paxenue

MHOTOTPaHHHUKOB.
[IPOCTPAHCTBEHHBIX TEJl.

[IpssMOyTONBbHBIN
napajuleIenuIe,
Pa3BEépTku KybOa

[napajjicjCcinuicaa.

[IpakTueckas
«Pa3BépTka KyOay.

O0BéM
PSMOYTOJIBHOTO
napauiesenueaa

Monaenn

KyO.
u

pabora

KyOa,

Pacno3HaBaTh Ha 4epTe:kaX, PHCYHKAX, B OKPY’KaOLeM MHpPe IPsIMOYTOJbHBIN

napajuienenunen, Kyo, HCIO0JIB3YS

OLIeHMBATD JIMHEIHbBIE pa3MepHI.

MHOI'OTrpaHHUKH, OIIUCBHIBATD, TEPMUHOJIOTUIO,

I[IpuBoANTHL NpUMeEpPbl OOBEKTOB PEATHHOrO MHUpPA, HUMEIOMHUX (OPMY MHOTOrpaHHHKA,
PSIMOYTOJIBHOTO IIapajulesienunena, Kyoa.

MN300paxkars Ky0 Ha KieTyaTol Oymare (Ipyu HAJIMYUU BO3MOYKHOCTH).

HccaenoBarn CBOMCTBA Ky6a, NpAMOYT'OJIBHOTO HapaJurejiennuiicsia, MHOI'OI'PAHHHUKOB,

HCIIOJIB3YS MOJCIIN.

Pacno3HaBath M M300paxkaTh pa3BEPTKU KyOa u mapasienenunena. MoaeaupoBaTh Ky0 u
napajuieNienunes u3 Oymaru ¥ mpourux MaTepuasioB, 00bICHATH COCO0 MOJEIUPOBaHUS (TIPH
HAJIMYUU BO3MOXKHOCTH).

Haxoauth u3MepeHus, BBIYUCIATD IJIOMAb MOBEPXHOCTH; 00bEM Kyba, MPSIMOYTOJIbHOTO
napajuieJienunea; MCCaea0BaTh 3aBHCHUMOCTHL 00BEMa Kyba OT JIuHBI ero pebpa,

BbIIBUTI'aTb U 000CHOBBIBAThH THImoTe3y.
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Ha6aoaaTh 1 NPOBOAUTH AHAJIOTHH MEXIY MOHATUSMU IUIOIMAIN U 00BEMa, IEpUMeTpa U
[JIOIaAM  TNOBEPXHOCTU. Pacmo3HaBarb HCTUHHBIE W JIOKHBIE  BBICKA3bIBAHUSA O
MHOTOTPaHHUKAX, MPUBOAMTH NMPHUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA U
OTPULAHUSI BbICKAa3bIBaHUH. PemiaTh 3aa4m U3 peajibHON KU3HU

IloBTOpEHHE 7
0000menne (10 4v)

[loBTOpEHME OCHOBHBIX
[IOHATUN U METOJIOB Kypca 5
Kj1acca, 0000IIeHe 3HAHUH

BoruncjaaTh 3HaueHUS BBIpa)i(eHHﬁ, COACPpKaIUX HATYPAJIbHBIC YHUCJIA, OOBIKHOBEHHEBIE U
JACCATHYHBIC I[pOGI/I, BBIIIOJIHATH Hp606pa3OBaHI/I$I YHCCII.

Bb16npaTh cniocod cpaBHEHUS YMCEN, BHIYMCIECHUI, IPUMEHSITh CBOMCTBA apu(PMETHUECKUX
NEHCTBUN U1 PALIMOHAIN3ALMY BBIUYNCICHUN.

OcyuiecTBASITH CAMOKOHTPOJb  BBITIOJHACMBIX JICHCTBUI M CAMOTIPOBEPKY pPE3ysbTaTa
BEIYVICIICHUH.

Pemath 3agaum u3 peasibHON )KU3HU, IPUMEHSITh MaTeMaTH4YecKHe 3HAHUS TSI pelIeHus
3a]a4 U3 Jpyrux yuyeOHbIX MPEAMETOB.

Pemars 3a1a4u pa3HbIMH CI0CO0AMHU, CPABHUBATH CIIOCOOBI PENICHUA 3a/1a4i, BLIOMPATh
PalMOHAJBLHBINA CIIOCO0
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6 kjace (He menee 170 1)
HasBanmue
pasnaesa (Tembl)
OcHoBHOE cofep:kaHue OcHoOBHbBIE BUBI JeATEJBHOCTH 00y4YaloIIUXCH
Kypca (4ucj1o
4acoB)

HarypanbHble Apudmernueckue neiicTBrs ¢ |BbIMOJIHATH apudMeTHyeckue AeiicTBHSI ¢ MHOTO3HAYHBIMH HATypaJlbHBIMH YHCIIAMHU,

yHciaa MHOI'O3HAaYHBIMHA HAXOIMTh 3HAYEHHs] YHUCIIOBBIX BBIPAKEHUH CO CKOOKaMH U 0e3 CKOOOK; BBIYMCJIAATH
HaTypalbHBIMU YHUCJIaMU. [3HAYEeHHUs] BBIPAXKCHUM, COICPKAIIMUX CTENECHU. BBINMOIHATL NPUKUAKY H OLEHKY 3HAYCHHN

(30) Yucnossle BBIPAXCHMSI, |[YACIOBBIX BBIPDAKCHUM, MPUMEHATHh NMPHEMBbI NMPOBepPKH pe3ynbrara. Mcnmoab3oBaTs npu
[OPSI0K NEUCTBUH, [BBIYMCJICHHUSX I[EPEMECTUTEIBHOE M COYETATEIbHOE CBOWCTBA CIIOKEHHS U YMHOXKEHUS,
HCIIOJIb30BaHUE CKOOOK. [paclpeleNUTeIbHOe  CBOMCTBO ~ YMHOXKEHHMsS ~ OTHOCHTEIBHO  CIIOKEHHs,  CBOMCTBa
OxpyrieHue  HaTypajJbHbIX |[apU(METHUECKUX ACUCTBUI.
YUCEl.
Jlennrenu m KpaTHbIE 4YMCIIA;
HanOOJIBIIUI o0muit
NEeNUTeNb M HaWMEHbLIEe
o0I1ee KpaTHOE.
Pasnoxenue qucia Ha |[AcciaenoBarh  4HUCIOBBIE 3aKOHOMEPHOCTH, IIPOBOJUTH  YHUCIIOBBIE  DKCIIEPUMEHTHI,
[IPOCTBIE MHOKUTEJIH. [BBIABHUIaTh H 000CHOBBIBATH T'MIIOTE3bI.
JlenumocTb CyMMBI u
T, T— ®opmMyIMpPOBATHL ONpeAeseHusl JICIUTEN] U KPaTHOTrO0, HAauOOJbIIEro oOLIero AEIUTENs U
OCTATKOM. HAMMEHBIIET0 OOIIero KpaTHOTo, MPOCTOrO U COCTABHOTO YHCEIT; UCIIOIB30BaTh 3TH MOHATHUS

Pelienyre TEKCTOBBIX 3a1a4

I[IpU pCUICHUH 3a1a4.

HpI/IMeHHTb AJITOPUTMBbI BBIYUCIICHUSA HauOOJIBLIIErO O6H.[CFO JCIUTECIII U HAMMCHBUICTO
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00IIIero KpaTHOTO JIBYX YHCEIl, alTOPUTM Pa3I0KEHHS YMCIIa HA MPOCThIE MHOKHUTEIH.
HccaenoBarhb yclioBUs IeTUMOCTH Ha 4 1 6.

HccaenoBarb, 00cy:x1aThb, GopMyJIUPOBATH U 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
[MPOU3BENCHHUS: IBYX YETHBIX YMCEIl, IBYX HEUETHBIX YUCIIE, YETHOTO U HEYETHOTO YUCEIL.

HccaenoBarsb CBOMCTBA JICTMMOCTH CYMMBI U IIPOU3BEICHUS YUCEN.

HpI/IBOIII/ITB npuMepbl 4YuCCll C 3aJaHHbBIMH CBOﬁCTBaMH, pacino3HaBaTb BEPHbIE U
HEBEPHbIC YTBEPXKICHUA O CBOMCTBaxX quCeJl, OmpoBeprarb HEBEPHLIC YTBECPKIACHUA C
IIOMOIIIBIO KOHTPIIPUMCPOB.

KOHCprHpOBaTb MaTEeMAaTH4Y€CKHUE MPEAJOKCHUA C IIOMOIIBIO CBA30K «M), «HUJIN, «ECIH.. .,
TO...».

Pemiath TEKCTOBEIC 3aJa4d, BKIIOYAKIMUE IIOHATUA JOCJIUMOCTH, apI/I(l)MeTI/ILIeCKI/IM

CHOCO6OM, HUCIIOJIB30BAaTh nepe60p BCCX BO3MOJKHBIX BAPHUAHTOB.
MOI{CHHpOBaTb XOJ pC€HICHUA 3ala4u C IOMOIIBIO PUCYHKA, CXCMBbI, Ta6J'II/II_[I)I.

[IpuBoauTH, pa3duparb, OLEHNUBATH PA3IWYHBIC PEUICHHS, 3alHCH PEIICHUN TEKCTOBBIX
3ana4y. KpuTHyecku oleHUBATH TIOTYyYEHHBINH pe3yabTaT, HAXOAUTh OLUTUOKHU, OCYIIECTBIIATh
CaMOKOHTPOJIb, IPOBEPsisi OTBET HA COOTBETCTBUE YCIOBUIO

Harasanas
reoMeTpusi.
Ipsimbie
IJIOCKOCTH

(79)

Ha

[leprieHqUKYISIpHBIE TPSMBIE.
[lapanienbHbie MpsIMbIE.

PaccrosiHue Mexay AByMs
TOYKaMH, OT TOYKH [0
OpsMOM, JUIMHA TMyTH Ha

KBaJPaTHOMU CETKE.

PacnozHaBaTh Ha yepTeKax, pUCYHKaX CIy4ad B3aUMHOI'O PACIIOIOKEHUS IBYX MPAMBIX.

MN300paxkaTh ¢ MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB HAa HEJIMHOBAHHON M KJIETYATOM
Oymare JBe IepeceKaroluecs MpsiMble, [BE Mapalljie/ibHbIE MTPSIMbIE, CTPOUTH MPSIMYIO,
MepHeHANKYIISIPHYIO TaHHOM.

[IpuBoAMTHL PUMeEPHI NapaIeTLHOCTH U MEPIEHINKYIISIPHOCTH MIPSIMBIX B TPOCTPAHCTBE.
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[Tpumepsl MPSIMBIX B [Pacmo3naBathb B MHOTOYrOJbHUKAxX MEPIEHIUKYISPHbIE U MapajjielibHble CTOPOHBI.
MPOCTPAHCTBE M300paxkaTb MHOTOYTOJIBHUKH C TTApasuIeIbHbIMU, IEPIEHAUKYIISIPHBIMU CTOPOHAMH.
HaxoauTh paccTosiHEe MEXIy JBYMs TOYKaMH, OT TOYKHU JIO MPSIMOH, JJIMHY ITyTH Ha
KBaJ[PaTHOW CETKE, B TOM YHUCIIE HCIIOJIB3Ysl IU(POBBIC PeCypChI
JApoou (32 u) OOBIKHOBEHHAs npoOb, (CpaBHHBATH M YHOPSA0YMBATH Ipo0OH, BHIOUPATH CNOCO0 CpaBHEHUS APOOCH.

OCHOBHOE CBOMCTBO JIpO0OH,
COKpaIlleHUe npo0eii.
CpaBHeHME 51
YIIOpSIIOYMBAHUE APOOCH.

npoou u
METpHYECKasi CHCTEMa Mep.

JlecsaTuuHBIS

[IpeacTaBiasATh JACCATUYHBIC IPOOH B BUJE OOBIKHOBEHHBIX JAPOOEH N OOBIKHOBEHHBIE B BHJIC
JICCATUYHBIX, MCIOJb30BaTh J3KBHBAJIEHTHBIE TPeACTABJIEHHUsI JAPOOHBIX YHCEN MPU HX
CpaBHEHUWH, TP BBIUYMCIICHUSX.

Apudmerndeckue AEHCTBHS C
OOBIKHOBEHHBIMU u
TECATUIHBIMH JIPOOSMHU.

OtHomienne.  Jlenmenne B

JaHHOM OTHOILIICHUH.

Macmirad, mpornopIus.

[lonsiTue IMpOLICHTA.

BbluncieHue mpoueHTra  oT
BEJIMYUHBl U BEIUYMHBI 110 €€

MPOLICHTY.

Pemenne TeKCTOBBIX 3aj1ad,

COZIepKAIINX npobu u

Hcnoab30BaTh fecAaTHUHBIE IpoOU MPH MpeoOpa30BaHUM BEIWYHH B METPUUECKOH cUcTeMe
Mep.

BbinoHATL apudgMeTHUYecKHe 1eHCTBUA ¢ OOBIKHOBEHHBIMH U IECITUYHBIMH JPOOSIMHU.

BbiuucasiTe 3HAUYCHUS BBIPAKEHHM, COAEpKALIMX OOBIKHOBEHHBIC M JECATHYHBIC IPOOH,
npeoOpazoBanus ApoOeii, BBHIOMPATHL CHOCO0, MNPUMEHATH
apru(MeTHIECKUX ACHCTBUH U palliOHATH3AIMHA BEIYUCIICHHA.

BBIIIOJIHATDH CBOMCTBA

CocTaBasTh OTHOUICHUS M MPONOPLMH, HAXOAUTH OTHOLIEHHWE BEJIMYMH, JEJIUTh BETUUUHY
B JaHHOM oOTHoweHuH. HaxoauTh JIKCHEPUMEHTAJBHBIM IYTEM OTHOIICHHWE [UIMHBI
OKPYHOCTH K €€ TuaMeTpy.

I/IHTepHpeTHPOBaTL MaciTad Kak OTHOILIEHHE BCJIIMYHH, HAXOAUTb MacimTad IJ1aHa, KapTbl
U BBIYUCIIATH PACCTOAHUS, UCITOJIB3Y L MaciTao.

OO0BSACHATH, UTO TAaKOE IPOLEHT, YHOTPEOIATH OOOPOTHI PEUM CO CIOBOM «IIPOLIEHT».
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MPOLICHTBI.
[TpakTuyeckas pabora
«OTHoOLICHHE JUTHHBI

OKPYHOCTH K €€ TuaMeTpy»

Bbipa:kaTh NpOLEHTHI B Jpo0sX MU JIpoOM B NPOIEHTAX, OTHOIICHUE JBYX BEIMYUH B
MIPOLIEHTAX.

BbIyMc/ITh MPOIEHT OT YUCIIA U YUCTIO MO ero NpoleHTy. OKpyriasiTe ApoOu U MPOIEHTHI,
HAXOAWUTh MPHUOIMKEHUS YHCETT.

PemaTh 3agaumM Ha 4acTH, MPOIEHTHI, POMOPIIMU, HA HAXOXJEHUE APOOH (IIPOILIEHTa) OT
BEJIMYMHBI ¥ BEJIMUYMHBI 10 €€ po0u (IpoUeHTY), ApoOu (IIpOLEeHTa), KOTOPbI COCTaBIsET
olHa BenmuunHa OT Apyrou. IlpuBoauTh, pa3duparTh, OLEHHUBATH DPA3JIUYHBIC PEIICHUS,
3aIMCH PEIIEHUH TEKCTOBBIX 3a/1ay.

N3Baekath uHdopmanuio u3 TabIUI U JUArpaMM, HHTEPIPETUPOBATH TAOIUYHBIC TaHHBIC,
OTmpeAensaTh HanbobIlee U HANMEHBIIIEE U3 MPEICTABICHHBIX JaHHBIX

Harasanas OceBas cumMmeTpus. |[Pacmo3HaBaTh Ha YepTekax U M300paXKEHUAX, H300PaKATh OT PYyKH, CTPOUTH C ITOMOIIbIO
reoMeTpus. [{eHTpanpHasi CUMMETPHUSL. WHCTPYMEHTOB (GUrypy (OTpe30K, JIOMaHYI0, TPEYTOJbHUK, MPSMOYTOJIBHUK, OKPYKHOCTD),
Cummertpus CUMMETPUYHYIO JaHHOW OTHOCUTEIBHO MPSIMOM, TOUKHU (TPU HATMYMH BO3ZMOXKHOCTH).
[TocTpoeHre CHUMMETPUYHBIX
(6 v) buryp. HaxonuTh nmpuMmepbl CUMMETpUHM B OKpyskarouieM mupe. MoaeaupoBaTh U3 Oymaru JBe
¢Gurypel, CHUMMETPUYHBIE OTHOCHUTEIBHO IMpPSIMOH; KOHCTPYMPOBATh TI'€OMETPHUECKUE
[TpakTryeckas pabota .
KOH(UTypalyy, HUCHOJIb3ys CBOMCTBO CHMMETPHHM, B TOM 4YHCJIE€ C TOMOILIbIO LUPPOBBIX
«OceBast CHMMETPHSI».
pecypcoB (IIpU HAJIMYUK BO3MOKHOCTH).
CuMMeTpust B IPOCTPAHCTBE . .
HccaenoBarb CBOHCTBA M3YYEHHBIX (UIYp, CBA3aHHBIE C CHUMMETpPHEH, HUCHONb3Ys
HKCIIEPUMEHT, HaOJII0JeHIE, MOIETUPOBAHUE.
O00CHOBBIBATb, ONPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPXKIEHUS O CUMMETPHU
duryp
Bobipa:kenus [lpumenenne  OykB  anst [Mcmoab3oBaTh GYKBBI J1Isi 0003HAYCHUS YHCEI, IPH 3aIICH MATEMAaTHUECKUX YTBEPIKACHUH,
oykBamu (6 1) 3anucu MaTEMaTHYECKUX |COCTABIIATh OYKBEHHBIE BBIPAKEHHSI 10 YCIOBHIO 3a/1a4H.

BBIPQKEHUM U INPEIIIOKEHUN.
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BYKBCHHLIC BBIPpAXKCHUSA U

YHCJIOBBIC IIOJJCTAaHOBKU.

bykBeHHbBIE paBeHCTBA,
HaXO0XJICHUE  HEU3BECTHOIO
KOMIIOHEHTa. DopMyIbl.

HccesienoBaTh HECIIOKHBIE YNCIIOBBIE 3aKOHOMEPHOCTH, UCTIOIb30BaTh OYKBBI IJISl X 3aIHCH.
BbIuucasiTh 4nuciIoBOE 3HaU€HUE OYKBEHHOTO BBIPAXKEHUS MPH 33aHHBIX 3HAYCHHUAX OYKB.

3anuceiBaTh GOpPMYJIbI: TEpUMETpa M IUIOIIAIM MPSMOYTOJIbHUKA, KBaJpaTa; JJIUHBI
OKPY>KHOCTH, IUIOIIAIA KPYTa; BHIMOJHATH BbIYUCIAEHHA 110 3TUM popmysnam. CocTaBJIATh
(opmyJibl, BbIpaxaroye 3aBUCUMOCTH MEXJly BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHUE;
[[€Ha, KOJINYECTBO, CTOMMOCTH; IMPOU3BOJUTEIBHOCTb, BpPEeMs, 00bEM pabOThI; BBHINOIHSTH
BBIYMCIICHUS 110 3TUM (hopMyIam.

HaxoauTh HEeHM3BECTHBLINM KOMIIOHEHT apI/I(l)MeTI/ILICCKOFO JIEUCTBUS

Harasanas
reoMeTpusi.

Durypsi

Ha IJIOCKOCTH
(14 9)

UeThIpEXYTOJIbHUK, PUMEPBI

YETBIPEXYTOJIBHUKOB.
[IpsAMOYTOJIBHUK, KBaJpar:
CBOMCTBA  CTOpPOH, YIJIOB,
nuaroHaici.

N3mepenne  yrimoB.  Bugel
TPEYrOJIbHUKOB.

[lepumeTrp MHOrOYrOJIbHHKA.
[Tnomans ¢urypsl. @opmyiisl
nepuMerpa M ILIOLIAIU
[IPSIMOYTOJIbHUKA.
[IpuOmmxkEHHOE

riomaau Guryp.

U3MEepeHHe

[IpakTuueckas pabora

«ITnomwanp kpyra»

MN300pakaTh Ha HEIMHOBAaHHOW M KJIETYAaTOM Oymare C MCIOJIb30BAaHUEM YEPTEKHBIX

HHCTPYMCHTOB I-IGTI:IpéXYFOJII)HI/IKI/I C 3aJaHHbIMU CBOMCTBAMHU: C napaijiCJIbHbIMH,

NEPIEeHIUKYJISIPHbIMUA, PAaBHBIMU CTOPOHAMH, MPSMBIMU YyIJaMM W Jp., paBHOOEAPEHHBIH
TpeyronbHUK. [Ipeanarars u 00Cy,KaaTh coco0bl, AJATOPUTMbI TOCTPOCHUS.

I/ICCHeHOBaTb, HCIOJIB3YySA  SKCIICPUMCHT, Ha6J'IIOI[eHI/IC, MOZACIINPOBAHHUC, CBOMCTBA
MMpAMOYTOJIbHUKA, KBaJAparTa, paB6I/IBaTB Ha TPCYTOJIbHUKH.
OGOCHOBLIB&TL, onmpoBepraTrb C IHOMOIIBIO KOHTPIIPUMCEPOB YTBCPIKIACHUA 0

[IPAMOYTOJIBHUKE, KBaAPATE, pacno3HaBaThb BEPHBLIC 1 HEBEPHLIC YTBEPIKICHUA.

N3mepsaTh U CTPOUTH C MOMOUIBIO TPAHCHOPTUPA YIJIbl, B TOM YHUCJIE B MHOTOYIOJbHHKE,

CPAaBHMBATBh YIJbl, PAaClNO3HABAaTh OCTpbIE, MpsSMbIC, TYIbIE, pPa3BEPHYTHIE YTJIBI.

PacnosnaBarb, uM300pakartb  OCTPOYTOJIbHBIM,

paBHOOEIPEHHBIN, PABHOCTOPOHHHUM TPEYTOJBHUKH.

MPSMOYTOJIbHBIN,  TYHOYTOJIbHBIMN,

BbIuucasTh NEpUMETP MHOTOYTIOJIbHUKA, IUIOINAJb MHOTOYI'OJbHHMKA pa30MEeHHueM Ha
NpPSMOYTOJIbHUKH, Ha paBHbIC (UTYphl, UCIOJIb30BATh METPHUUECKUE EIUHHIIBI M3MEpPEHHS
JUITMHBI U IUIOLIAIH.

34




Hcnosb30BaTh NpudankéHHOe U3MepeHne JJIMH U IJIoLIa el Ha KieTyaToi Oymare,
npruOIMKEHHOE U3MEPEHHUE JUTUHBI OKPY>KHOCTH, IJIOLIA I KpyTa

Ilonoxurenbusl |Llenbie yucna. Moayne uucia, (IIpyBOAMTL HpHMEpPBI KCIOJIb30BAHUSA B  pPEAJbHOM JKU3HU  IIOJIOKUTEIBHBIX H
e M [reOMETpHYECKAs OTpHIATENLHBIX YUCEIL.
OTpHIATEJIbHbIE [MHTEPIPETALUS MOJLYJIS. 5
M300paKaTh LieJIble YKCIa, HOJ0KUTENBHBIE U OTPHUIATEIbHBIE YMC/IA TOUKAMH Ha YHCIIOBON
qnca HucnoBble TPOMEKYTKH. 3
IPSAMOii, HCIOJIb30BATH YKCIOBYIO IIPSAMYIO Il CPABHEHHUS YHCE]L.
(40 v) [Toso)xuTEIBHBIC u
[puMeHsTH NPABUJIA CPABHEHNS, YIIOPSI0YHBATD LIEJIbIC YHCIIA; HAXOAUTh MOJLYJIb YHCIIA.
OTpHIATENbHbIE yycna.
CpaBHeHHE NONOKHTEILHBIX 1 |hopMy IHPOBATH NPABHIA BEMUCICHNS C MOTOKHTENBHBIMU M OTPHLATEIBHBIMHA YHCITAMI,
OTpULATCTBHBIX UCCI. \yaxoauTh 3HAYEHHUS] YKCIIOBBIX BHIPAKEHUM, COMAEPKAIIUX IEHCTBHUSA C MONOKHUTEILHBIMH
ApHMeTHIECKHE TEHCTBUA C | OTPHIATENBHBIMU YHCIIAMHU.
TIOJIOKMTENEHBIMH u
OTPULATEIHBIMH YHCIIAMA. IIpuMeHSITH CBOIMCTBA CIOKEHHUSA M YMHOKEHHUS [T IPe0Opa30BaHus CyMM U IIPOM3BEICHHMI
PelieHure TEKCTOBBIX 33124
Mpencrabiaenue [[IpsMoyronbHas cucremMa (OOBACHATL M HWLIIOCTPHPOBATHL MOHATHE NPAMOYTONBHONW CHCTEMbl KOOPJAMHAT Ha
NAHHBIX KOOpPJMHAT HA  IUIOCKOCTH. |[LIOCKOCTH, MCIIOIb30BaTh TEPMUHOJIOTHIO; CTPOMTh HAa KOOPAMHATHOM IIOCKOCTH TOYKH U
KoopauHaThl ~ TOYKM  Ha |(QUIypHI [0 33JaHHBIM KOOPIMHATAM, HAXOAUTh KOOPIUHATHI TOUEK.
64
(6 1) IJIOCKOCTH, a0crucca u
op mata YuTaTh CTONOYATBIE M KPYTOBBIE JMArpaMMbl; MHTEPIPETHPOBATH JAHHBIE, CTPOMTH
CTOJIOUATHIE TMATPAMMEI.
CronbuaTele M KPYTOBBIE
f—— M cnosib30BaTh HHPOPMANHKIO, IPEICTABICHHYIO B Ta0IMIAX, Ha JMarpaMmax JUis pelIeHus
TEKCTOBBIX 3a/1a4 M 3a/1a4 U3 PealbHOMN KU3HH
[IpakTHyeckas pabora
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((HOCTpOGHI/Ie AuarpaMmmy,.

Pemenne TEKCTOBBIX 3ajad,
coAEpKAIINX
MPEACTABICHHBIC B Ta0IHIaX

JTaHHBIE,

1 Ha Juarpammax

Harasauas
reoMeTpus.

Durypsol

B NPOCTPAaHCTBE
CRY

[IpssMOyTONBHBIN
napasuieJenuIe], KyO,
npu3Ma, NHUpamMHIa, KOHYC,
WIMHAP, map U cdepa.
M300pakeHue
MIPOCTPAHCTBEHHBIX  (UTYP.
[Ipumepsl pa3BEPTOK
MHOTOTPaHHHUKOB, IWJIHHIPA U
KOHYycCa.

[TpakTryeckas pabora
«Coznanue MoJeneit

[IPOCTPAHCTBEHHBIX (DUTYDPY.

[lonstre o00BEMA; €IMHUIIBI
u3MepeHuss o0béma. OOBEM
MPSIMOYTOJILHOTO

napajuiesienunesa, KyOa,

dhopmyrel 00bEMa

Pacno3HaBaTh Ha YepTekax, PUCYHKAX, OMUCHIBATH MMUPAMHITY, TIPU3MY, ITWIHH]IP, KOHYC,
[1ap, U300paxaTh UX OT PYKH, MOAEJMPOBATh W3 Oymaru, TUIACTHIINHA, IPOBOJIOKU U JIP.
(TIpu HAJTUIUH BO3MOYKHOCTH).

[IpuBoANTHL NPpUMePBI 0OBEKTOB OKPYKAIOIEr0 MUPa, UMEIOIIUX (OPMBI Ha3BaAHHBIX TEJl.

Hcnonb30BaTh TEPMHHOJIOTHIO: BEplIMHA, peOpo, rpaHb, OCHOBAaHWE, BBICOTA, Paguyc U
muameTp, pa3BEPTKa.

I/Isyanb, HCIIOJIB3YyA DKCIICPUMCHT, Ha6J'IIO,I[eHI/I€, HU3MCPCHUC, MOJCIIUPOBAHUC, B TOM YHUCIIC
KOMIIBIOTEPHOE, W OINUCHLIBATH CBOMCTBA Ha3BaHHBIX TCJI, BBIABJATbD CX0ACTBA H
pa3jinuus: MCXITY HHpaMHHOﬁ u HpH3MOI>i; MCKAY NWINHAPOM, KOHYCOM U HIaApOM.

Pacno3naBath paSBépTKI/I mapajuiCiciuIicaa, KY6a, I[IPpU3Mbl, IUPAMH/IbI, KOHYCA, HUJINHAPA,
KOHCTPYMPOBATD JJaHHBIC TEJ1a U3 pa3BépTOK, CO31aBaTh UX MOACIIN.

Co3naBaTh MOJ€EJIM IPOCTPAHCTBEHHBIX (puryp (W3 Oymaru, mpoBOJIOKH, IIACTHIINHA H JP.)
N3mepsaTh HA MOAeJSIX: UTUHBI pEOEP MHOTOTPAaHHUKOB, AUAMETP HIapa.
BoiBoguth (hopmyary o0bEMa MPSIMOYTOIBLHOTO apalJIeIeHIe/1a.

Boiuucaste mo  ¢opmyiaam: 00béM Ky0a;

MCIIOJIb30BATh CIMHUIBI U3MEpPEeHHsT 00bEMA; BBIYMCAATH OOBEMBI TEJ, COCTABICHHBIX W3

IIPSIMOYT'OJIBHOTO  IapajulesIenuIea,

KY6OB, napajjiCJICIMIICA0B; pelIaThb 3aJa4M C pCaJIbHbIMH JaHHBIMU
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HOBTOpeHI/Ie, HOBTOpeHI/Ie OCHOBHBIX |BBIYHCJISTH 3HAYCHUS BBIpa)KeHHﬁ, COACPpIKAIINX HATYpPaJIbHBIC, LEJIBIC, ITOJOKUTCIIBHBIC U
[MOHATUM U METOJIOB KypCOB 5 OTpULIATCIIBHBIC YHCJIA, OOBIKHOBEHHBIC JACCATHYHBIC I[pO6I/I, BBIIIOJIHATH Hp606pa30BaHI/I}I

00001IEHHE, .
u 6 KiIaccoB, 00OOIIEHHE U |[UUCEI M BBIPAKECHUH.
cUcTeMaTu3alus 3HaHUI
cUcTeMaTHU3alus .
1t BpiOupath cnocod CpaBHEHHS 4YHCEIN, BBIYMCIICHUH,
(20 v)

NMPUMEHSTh CBOMCTBA apu(METHUECKUX JACHCTBHUM IS pallMOHAIN3AIIUN BEIYMCIICHUH.

Pemiath 3a1auM U3 peanbHON )KU3HU, MPUMEHSITH MaTeMATHYEeCKHE 3HAHMUS JIJISl PEIICHUS
3aja4 U3 JPYrux MNpeMeToB.

PemaTthb 3agauu Pa3HBIMH CHOCOﬁaMI/I, CpaBHUBATDb, Bblﬁl/lpaTb CIoco0bl peuIcHuAd 3a/1a4u.

OcymecTBJasITh CAMOKOHTPOJIb BBITIOJTHAEMBIX JECUCTBUA M CAMONPOBEPKY pe3yJbTara
BBLIYUCIIEHUN

[Ipu pa3paboTke pabodeil MporpaMMbl B TEMaTHUECKOM IUIaHUpOBaHWUU s oOydarommxcs ¢ HOJA nomkHBl OBITh y4TE€HBI BO3MOXKHOCTH
WCIIOJIb30BAHUS DJIEKTPOHHBIX (IIU(POBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIIONIUXCS Y4eOHO-METOIUYECKUMH MaTepuaiaMu (MyJIbTUMEINITHBIC
MPOrPaMMBbI, AJIEKTPOHHbIE YYEOHUKH U 33JaYHUKU, JIEKTPOHHBIE OMOIMOTEKH, BUPTyalbHbIE JTAOOPATOPUM, UTPOBBIE MPOTPAMMBbI, KOJUIEKIIUU
(G pPOBBIX 00pPA30BATENBHBIX PECYPCOB), MPEACTABICHHBIMHA B AJIEKTPOHHOM (IU(DPOBOM) BUAC U PEATUIYIONIMMH TUAAKTHUYECKHE BO3MOXHOCTH
UKT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUM.
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OE/EPAJIBHAS PABOYAS ITPOI'PAMMA
YUYEBHOI'O KYPCA «AJITEBPA». 7—9 KJIACCbI

esu n3yyeHust yaeOHOro Kypca

Anrebpa SBISETCS OJHUM W3 OIMOPHBIX KYpPCOB OCHOBHOHM IIIKOJIBI: OHA
oOecreynBaeT M3y4YeHHE APYrHX AUCIMIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
TYMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl  MPOJOJIKEHHUS
oOpa3oBaHUS M B TOBCEIHEBHOW >XWU3HU. Pa3Butue y oOydaromimxcst Hay4dHBIX
MPEICTaBICHUM 0 MIPOUCXOKICHUH
U CYIIHOCTH anre0pandeckux adCTpakiuid, criocode OTpPaKeHUsS] MaTeMaTHIECKOM
HAyKOM SIBICHWW W TPOIIECCOB B MPUPOJIC U OOINECTBE, POJIM MATEMATHUYECKOTO
MOJEIMPOBAaHUS B HAYYHOM T[IO3HAHWM W B TIPAKTUKE CIIOCOOCTBYET
(bOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KaYECTB MBIITUICHHS, HEOOXOIUMBIX
JUIs. ajanTalMd B COBpeMeHHOM 1udpoBoM obOmiectBe. M3yueHnue anreOpbl
€CTECTBEHHBIM 00pa3oM 0OeCTICUrBACT Pa3BUTHE YMEHUS HAOJI01aTh, CPAaBHUBAT,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPHTHYHOCTH MBIIIJICHUS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOHM JICHCTBUS M BBIBOJBI, (POPMYIHPOBATH
yTBepkeHus. OCBOGHHE Kypca alnreOpbl 0OCCICUMBACT PA3BUTHE JIOTHUECKOTO
MBIIIJICHUs OOYYalOIMUXCSA: OHU MCHOJB3YIOT JEIYKTUBHbIE M WHAYKTHUBHBIC
paccyxJieHus, 0000IIeHre W KOHKpPETH3aluio, abCTparupoBaHUE W aHAJIOTHIO.
OOyuenue anreOpe mpenanosaraeT 3HAYUTENbHBI OOBEM CaMOCTOSTEIHHOU
NESATENBbHOCTH OOYy4YaloIMUXCs, IO3TOMY CaMOCTOSITEIbHOE pEIIeHHe 3ajad
€CTECTBEHHBIM 00pa30M SBISETCS pean3aluell AesSTeIbHOCTHOTO IPUHIIMIIA
oOyJeHUs.

B crpykrype mporpammbl yueOHOro Kypca «Aniredpa» OCHOBHOWM IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJIepPKATeIbHO-METOANYECKHe JMHNH: «Yucia u
BEIYHCIICHUS»; «ANTeOpandecKne BBIPAKCHUS»; «YPABHCHHS W HEPABCHCTBAY,
«Dyukmumy. Kaxmaas u3 3TUX coaepKaTeIbHO-METOANYECKUX JTUHUN pa3BUBACTCS
Ha MPOTSHKCHUHU TPEX JIET U3YUYCHUS Kypca, €CTECTBEHHBIM 00pa30M MEPeTuIeTasIcCh
U B3aWMOJICHCTBYsS C JPYIMMH €r0 JIMHHSIMH. B Xome wu3ydeHHsS Kypca
OOyYarOIMMCSl TIPUXOJIUTCS JIOTUYCCKU PaCCyKJaTh, HCIIOIB30BATh TEOPETHKO-
MHO>KECTBEHHBIN S3bIK. B CBsI3U ¢ 3TUM 11e51€c000pa3HO BKIIOYUTH B IMPOrpPaMMy
HEKOTOpPbIE OCHOBBI JIOTUKHM, TIPOHU3BIBAIOIIME BCE OCHOBHBIE pa3JIeibl
MaTEMaTUYECKOro 00pa30BaHUsl U CIIOCOOCTBYIONINE OBIAJCHUIO O00YUYaIOIIUMHUCS
OCHOB YHHBEPCAJILHOTO MAaTeMaTHYeCKOro s3bika. TakuMm o0pa3oMm, MOKHO
yTBEPXKZIaTh, UYTO COJAEPKATEIBHOW U CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«AnreOpay SIBISETCS €r0 UHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUA «YWcia ¥ BBIYUCICHUS» CIYKAT OCHOBOH IS
TATHHEHIIET0 M3yYCHHUs] MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYJArOIIHXCS
JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPHOOPETCHHUIO MPAKTHYCCKUX HABBIKOB, HEOOXOIUMBIX JIJISI TIOBCETHEBHOM
KU3HH. Pa3BUTHE MOHATHS O YHCIIC B OCHOBHOM IIIKOJIE CBS3aHO C PallHOHATHHBIMH
U UppalMOHAIBHBIMM  YHCIaMH, (OPMHPOBAHHEM  MPEACTABICHUH O
JEHCTBUTEILHOM YHCIIE. 3aBEpIICHNE OCBOCHHUS YMCIIOBON JTUHUN OTHECEHO K
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cTapiiemMy 3BeHy o011iero oopa3oBaHusl.

CogmepxaHue JAByX — alreOpanyeckux JIMHUA —  «AnreOpanmdeckue
BBIPOKCHUS» U «YPAaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (HDOPMHUPOBAHUIO Y
00yJarommxcs MaTeMaTH4YeCKOro ammapara, HeoOXOJUMOro sl peleHHs 3ajad
MaTEMaTHUKH, CMEXKHBIX MPEIMETOB M MPAKTHKO-OPUECHTUPOBAHHBIX 3a7ad. B
OCHOBHOW MIKOJE€ Y4YEOHBIM MaTepuaa TPYNIUPYETCS BOKPYT pPaMOHAIBHBIX
BEIpOKCHMA. AnreOpa JEMOHCTPUPYET 3HAUCHWE MATEMAaTHKH KakK sI3bIKa JIs
MOCTPOCHUSI MAaTEeMaTHYEeCKMX MOJENeH, OMUCaHUs MPOLIECCOB U SBICHHM
peanbHOro Mupa. B 3amaum oOyueHusi anreOpe BXOIAT Takxke JaibHenIee
pa3BUTHE AITOPUTMUYECKOTO MBIIICHUSI, HEOOXOAMMOIrO, B YaCTHOCTH, JIs
OCBOEHHUS Kypca WH(POPMATUKH, U OBIAJCHHE HAaBBIKAMU JCIYKTUBHBIX
paccyxaenuii. [IpeoOpa3oBanre CUMBOIBHBIX ()OPM BHOCHUT CBOU CIieIIU(DUICCKUI
BKJIaJ] B pa3BUTHE BOOOPaKEHUS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Conepxanve  (QyHKIIMOHAJIbHO-TpaUueCKOW  JIMHWM  HAIEJIEHO  Ha
nojiydeHrue  OOydalomMMHCS  3HAHUW O  (QYHKIUAX  KaK  BaKHEHIIEH
MaTEMaTUYeCKOW MOJIeTH IS OMNHCAaHUS M HWCCIEIOBAaHUS Pa3HOOOPa3HBIX
NPOLECCOB U SIBIICHUI B Mpupoje u oodmiecTBe. VM3yueHue 3TOro marepuana
CIIOCOOCTBYET Pa3BUTHIO Yy OOYYArOIIMXCS YMEHUS WCIOJIB30BaTh Pa3IUIHBIC
BBIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEeMAaTHKH — CIOBECHBIE, CHUMBOJIUYECKHE,
rpaguueckue, BHOCHT BKJaJd B (OPMUPOBAHHE TMPEACTaBICHUHA O  POJH
MaTEMaTHUKH B Pa3BUTUU ITUBUIN3AINN U KYIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuyeOHOMY IUIaHy B 7-9 Kiaccax H3ydyaeTcsl Y4eOHBIM Kypc
«Anrebpay», KOTOpPBIH BKJIIOYAET CJEAYIONIME OCHOBHBIE pPa3Jielibl COJIECPKAHUS:
«Uucna u BBIUKUCIEHUS», «AJreOpanyeckue BBIPAKEHUSDY, «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUN.

VY4eOHbI M1aH HA U3ydeHue anreOpsl B 7-9 Kiiaccax OTBOAMT HE MeHee 3
y4eOHBIX YacOB B HEJCNII0 B TEYCHHE KaXKJIOTro Toja oOyudeHus, oOmmii oobem
yacoB - He meHee 408.

CopepxaHue y4ebHoOro Kkypca (no rogam oby4yeHus)

7 RJacc

Yucna u éviyucienusn

PanuonaibHbIe YHcIa

JlpoOu OOBIKHOBEHHBIC W JCCATUYHBIC, TIEPEXOA OT OJHOW (POpMBI 3amucu
npobeit k gpyroil. IloHsiTMe palnMOHANBHOrO 4YHCJA, 3alucCh, CpPaBHEHHE,
YHOOpPSIAOUMBAHUE  pallMOHAJIBHBIX  4ucell. ApudmeTrnyeckue ACHUCTBUS C
palMOHAJIbHBIMU YHCIIaMU. Pelienue 3a1ad u3 peaabHOW NMPAKTUKU HA YacTH, Ha
JpoOu.

CreneHb C HaTypaJbHBIM IIOKa3aTelieM: OlpeseeHne, mpeoOpa3oBaHue
BBIpQKEHUN Ha OCHOBE OINPEACIICHUS, 3aUCh OOJIBIIUX YUCE].

[IporeHThI, 3aMUCh MPOIEHTOB B BUAE APOOU U ApOOH B BUJIC MPOIICHTOB.
Tpu OCHOBHBIE 3a7]a4X HA IPOLECHTHI, PEIICHUE 3a71a4 U3 PEAIbHOU NMPAKTUKHU.
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[IpumMeHeHne TIPU3HAKOB  JIEIMMOCTH, PA3JIOKEHWE HA  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanbHpie  3aBuCMMOCTH, B TOM 4HCJI€ TpsiMas W oOpaTHas
PONOPLUHUOHAIIBHOCTH.

Anzebpauueckue svlparxcenusn

IlepemeHHBIE, UMCIIOBOE 3HAYEHNE BBIPAKEHUS € IEpeMEHHOM. JlomycTrMmble
3HAYEHUs NepeMEeHHbIX. [IpeacTaBnenrne 3aBUCUMOCTH MEXY BEJIMUYMHAMU B BUE
dbopmybl. Beruucnenus no gpopmysnam.

[IpeoOpazoBanre  OYKBEHHBIX  BBIPpQKEHUW, TOXJICCTBEHHO  PaBHbBIC
BBIDAKEHUSI, TMpaBwia MpeoOpa3oBaHUs CYMM M TPOU3BEACHUH, MpaBuiia
PACKPBITHS CKOOOK U MPUBEJICHUS TOJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. Clo)KeHne, BBIYUTaHUE,
YMHOXEHHUE MHOTOWIEHOB. DOpMyINbl COKPAIIEHHOTO YMHOXEHHUS: KBajpaT
CyMMbl M KBaAparT pa3zHocTU. PopMmysia pa3HOCTH KBaaparoB. PazmoxeHue
MHOT'OYJIEHOB HA MHOYKUTEIIH.

Ypaenenusn

VYpaBHEeHUE, KOpEHb YypaBHEHHs, NpaBWiIa MNpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHUM.

JIuHelHOe ypaBHEHHME C OJHOM IIEPEMEHHOW, YHWCJIO KOPHEW JIMHEWHOIO
YpPaBHEHHMS, pEIICHHE JIMHEUHBIX ypaBHEHH. COCTaBJIEHHE YpaBHEHUH IO
YCJOBHIO 3a7ja4uM. Penenre TeKCTOBBIX 3374 C OMOIIBIO YPaBHEHUH.

JluneitHoe ypaBHEHHE C IBYMs MEPEMEHHBIMU U ero rpaduk. CucreMa IByx
JVMHENMHBIX YPaBHEHUU C JBYMS INEPEMEHHBIMU. PelieHue cucreM ypaBHEHUU
CIocOOOM TO/ICTaHOBKHU. [IpuMmepsl pereHus: TeKCTOBBIX 3alad C  IOMOIIBIO
CUCTEM YPaBHECHUM.

Koopounamot u ecpagpuxu. @yukyuu

Koopaunarta Toukn Ha mnpsMou. YwucioBble NpoMexyTku. PaccrosHue
MEXKIY JBYMSI TOYKAMU KOOPJIMHATHOW MPSIMOM.

[IpsimoyroisbHas cucrema koopauHat, ocu Ox u Oy. Abciucca U opAauHaTa
TOYKHU HA KOOPJAUHATHOM IIockocTH. [Ipumepsl rpadukoB, 3aJaHHBIX POPMYITaMH.
Urenue rpadMKoB peaabHbIX 3aBUCUMOCTEH.

[Tonsitue ¢yukmuu. 'padux yskmuu. CsoiictBa (ynkumil. JluneiHas
bynkuus, e€ rpaduk. I'paduk bynkuuu y =[x|. I'padmyeckoe penieHne TUHEHHBIX
YPAaBHEHUM U CUCTEM JIMHEUHBIX YPAaBHEHHM.

8 kiacc

Yucna u eviuucnenusn

KBagpatueiii kopenb u3 uyucna. [loHsitue 00 wppanmoHAIBLHOM YHCIIC.
JlecsaTnaabie TPUOTMKEHUST UPPAITMOHATBHBIX unce. CBOMCTBA apupMeTHIeCKUX
KBa/IPATHBIX KOPHEW M UX MPUMEHEHHE K MPEe0Opa30BAHUIO YHUCIOBBIX BBIPAKCHHM
Y BBIUHUCIICHUAM. J[€ICTBUTEIBHBIEC YHUCIIA.

Crenensb ¢ nenplM nokasareneM u e€ ceorcrBa. CTaHIapTHAs 3alACh YHACIIA.

Anzebpauueckue svlparxcenus

KBampatHeii TpEXwieH; pa3JIO)KEHUE KBAJAPATHOTO TPEXWIEHA HA
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MHOXHUTEIH.

Anrebpandeckas apo0Ob. OCHOBHOE CBOWCTBO aireOpanveckoil IpoOwu.
CnoxxeHue, BBIYUTAHHE, YMHOXKCHHE, JICJICHHE alreOpanvecKux JIpoOei.
PanrionasibHbie BBIPAKEHUS U UX PEOOpa30BaHUE.

Ypasenenusa u nepasencmea

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaapaTHOrO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHNM, CBOASAIIMXCSA K JIMHEWHBIM W KBAJIPATHBIM.
[Ipocreiimue ApoOHO-paIMOHAIEHBIE YPABHEHHUS.

['padrueckas uHTEpIIpETAIIUS YPABHEHUI C IBYMS NIEPEMEHHBIMHU U CUCTEM
JVMHEMHBIX ypPaBHEHUW C JABYMsl II€peMEHHbIMHU. [lpumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 areOpandecKuM CIIoCOOO0M.

UucnoBble HEPABEHCTBA U X CBOMCTBA. HEpaBeHCTBO C OAHOMN MEPEMEHHOM.
PaBHOCWIBHOCTh HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucreMbl JIMHEHMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dynukyuu

[Tonarue ¢ynkuuu. OOMacTh omNpeneseHus] W MHOXECTBO 3HAYCHUH
byukiuu. CriocoOs! 3a1aHus PYHKITHM.

I'paduk dynkiuu. Yrenue cBoiictB GyHkimu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKIUHA, OTPAXKAIOIIUX peabHbIE MPOIIECCHI.

@OyHKIMY, OINUCHIBAIOIINE TMPSAMYI0O W OOpaTHYH MPOIMOPIMOHATIBHBIC

3aBHCMMOCTH, ux rpaduku. @ymkmuu y = x2, y = x°, y = Vx, y =[x
['padmueckoe penieHne ypaBHEHUN U CUCTEM YPABHEHHM.
9 kJ1acc

Yucna u eviuucnenusn

JleicTBUTEIBbHBIE YHCJIA

PannonanpHbie yncia, UppalMoOHAIbHbIE YUCIIA, KOHEUHbIE U OECKOHEUHbIE
JeCATUYHBIE ApoOr. MHOXKECTBO IEMUCTBUTENBHBIX YUCEN; NEHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE [eCATUYHBIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JICMCTBUTEILHBIX YUCEN U KOOPAWHATHON MPSMOM.

CpaBHEHHME JICUCTBUTEIBHBIX dYHCEN, apuMeTHdecKkue IeHCTBUA C
JNEUCTBUTEIBHBIMU YUCIIAMHU.

N3mepennsi, npulJInKeHNs], OLEHKHU

Pasmepbl OOBEKTOB OKpYKAIOMIETO MHpPA, JIUTEIBHOCTh TMPOIECCOB B
OKPYXKaLIEM MUDE.

[Ipubnmx€HHoe  3HAYEHUE  BEJIMYMHBI, TOYHOCTh  NPUOTMKEHUS.
Oxkpyruienue uncen. [Ipukuaka v oueHKa pe3yabTaTOB BEIYMCICHUN.

Ypasénenua u nepasencmea

YpaBHeHus ¢ OJHOU MepeMeHHOI

JluneriHOE ypaBHEHHE. PellleHuMe ypaBHEHUN, CBOIAIIMXCA K JIMHCWUHBIM.

KBagpaTHoe ypaBHeHue. Penienne ypaBHEHH, CBOIAIINXCA K KBaAPATHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHus] ypaBHEHUN TPEThEW U YETBEPTOU
CTEIIEHEN Pa3JIOKEHUEM HAa MHOKUTENU.

Pemenue npoObHO-paIiMOHaTEHBIX YpaBHEHUH.
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Pelmenue TeKCTOBBIX 33/1a4 aIreOpanyecKUM METOJOM.

Cucremsl ypaBHeHHM I

VYpaBHeHUEe ¢ AByMsl MEPEMEHHBIMU M €ro rpaduk. Pemenne cucteM IByx
JIMHEWHBIX YPABHEHU C ABYMS IIEPEMEHHBIMU. Pelienue cucrem IByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. [‘paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Periennie TeKCTOBBIX 3aj1a4 alNreOpanyeckuM CriocoOOM.

HepasencTBa

UucnoBele HEPABEHCTBA U MX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. PemreHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. KBanpaTHble HeEpaBeHCTBaA.
['padpuueckass wHTEpHperanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYyMS
IIEPEMEHHBIMH.

Dynukyuu

KBagparnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabosa, KoopauHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CAMMETPHUH MapadOJIbI.

I'papuku  dynkumit: y =k, y=hkx+ b, y=ax’, y= ax’,
y= Vx, y =|x| u ux cpoiicTsa.

Yucnoewvie nocnedoeamenvnocmu

Omnpenesnenue ¥ criocoObI 3aJaHU YUCIOBBIX MOCTEA0BATEIbHOCTEH

[ToHsiTHE YMCIOBOW MOCIEAOBATENBHOCTH. 3aJaHUE TTOCIIEN0BATEIBHOCTH
PEKyppPEHTHOM GopMyIoit u (GOpMyIIOHN #-TO YiIeHa.

ApupMeTndeckasi U reoMeTpUIeCKasi NPOrpeccuu

Apudmernueckass U reomerpuueckas nporpeccuu. @opMmynbl #-TO YieHa
apu(MeTHYeCKON U TeOMETPUUYECKOM MPOrpecCcuil, CyMMBI NEPBBIX /1 YIECHOB.

N300paxkeHre 4ieHOB apu(METHUYECKOW U TeOMETPUYECKOM Mporpeccuit
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTHU. JIMHEMHBIA M 3KCIIOHEHIMAJIBHBIA POCT.
CI1oHBIE IPOLIEHTBHI.

Yucna u évivucnenusn

IloBTOpeHHe MaTepuasa Kypca MaTeMaTHKH, ajredpbl S5-9 Kiaccos.
Hoaroroska k OI'2 u I'BD

JlecTBUTEIBbHBIE YHCJIA

PanmonaneHble yncia, uppaloHaibHble YHCa, KOHEYHbIE U OECKOHEUHBIE
JecsTUUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YUCEIN; ACHCTBUTEIbHBIC YNCIIA
KaKk OeCKOHEUHbIE JAecATUYHbIe ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEKly MHOKECTBOM JEHCTBUTENBHBIX YUCEI U KOOPAUHATHOMN HPSIMOM.

CpaBHeHHE JEUCTBUTENBHBIX UHWCEN, apUPMETHUYECKHE JeHCTBUS C
JNEUCTBUTEIBLHBIMU YU CIAMH.

N3mepenusi, npulInKeHUs, OLEHKH

Pa3mepbl OOBEKTOB OKpYKArOUIEro MHpa, JIUTEIbHOCTh MPOLECCOB B
OKPY’KaIOLIEM MHUpE.

[IpubnuxéHHOE  3HAYEHUE  BEJIMYMHBI, TOYHOCTh  NPHUOIMKEHUS.
Oxpyrnenue uncen. [Ipukuaka v oeHKa pe3ynbTaTOB BEHIYUCIEHUN.
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Ypasuenua u nepasencmea

YpaBHeHUs € OHOI NTepeMEHHOU

JIuneriHOe ypaBHEHME. Penienne ypaBHeHNM, CBOASAIIMXCS K IMHEUHBIM.

KBangpaTHoe ypaBHeHMe. Pemienue ypaBHEHUH, CBOIAIINXCA K KBAAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl penieHus ypaBHEHUN TPETbEW U YETBEPTOMN
CTENEHEN PA3JI0KEHUEM HA MHOKHUTEIH.

Pemenue apoOHO-panimoHaAIbHBIX YPaBHEHU.

Perennie TeKCTOBBIX 3a71a4 aNreOpandecKuM METOIOM.

Cucrembl ypaBHeHH

VYpaBHeHuEe ¢ AByMsl MEPEMEHHbIMU M €ro rpaduk. Pemienue cuctem IByx
JIMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU. PellieHue cucTteM IByX YpaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33/1a4 alireOpanyeckKuM CIiocoOOOM.

HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre nUMHEWHBIX HEPABEHCTB C OJHOW IEpEeMEHHOHU. PelreHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBagpaTHble HepaBEeHCTBA.
['padmueckass uHTEpHpeTalys HEPaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMH.

Dynukyuu

KBagparuunas ¢yukuus, e€ rpaduk u coiictpa. [lapabona, KoopauHaTHI
BEPIIMHBI TapadOoJIbl, 0Ch CAMMETPHUH MapadOJIbI.

Ipapuku ¢yukumit: y = kx, y = kx + b, y = ax* + bx + c,

a2 _ _ _ o
y = ax, y = ax3,y— X ,y—g U UX CBOUCTBA.

Yucnoewvie nocredosamenvhocmu

OmnpenesieHue U c1oco0bI 3aJaHUS YHCIOBBIX MOCIEA0BATEIHLHOCTEN

[IoHsiTHE YMCIOBOM IOCIENI0BATEIBHOCTH. 3aJaHHUE IOCJIEI0BATEIbHOCTH
peKyppeHTHOH hopmyroi u popmyIoit n-ro dieHa.

Apudmernyeckasi 1 reoMeTpuYECKasi MPOrPeccum

Apudmernueckas U reomeTpuyeckas nporpeccur. Popmyiibl n7-ro 4ieHa
apuPpMETUUECKON U T€OMETPUUECKON MPOTPECCUl, CYMMBI IIEPBBIX # YIEHOB.

N300pakeHre 4wieHOB apu(METHUYECKOW U TEOMETPUYECKOW MpOrpeccuit
TOYKaMM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M OKCIOHEHUHUAIBHBIA POCT.
CI10KHBIE IPOLICHTBI.

MnaHupyembie NnpeaMeTHbIE pe3yfbTaTbl OCBOEHUA paboyennporpamMmmbil
Kypca (no ropam oby4yeHus)

OcBoeHne y4eOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus JOHKHO OO€CIeurBaTh JIOCTHIKEHHE CICAYIOMMX MPEIMETHBIX
o0pa3zoBaTeIbHBIX PE3YJIbTATOB:

7 kaacc

Yucna u evluucieHus

BBIHOJ'IH?ITI:, coucrasa YCTHBIe U IINMCBMCHHBIC HpI/IéMBI, apI/I(l)MeTI/I‘-IeCKI/Ie
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JEUCTBUSA C PALIMOHAIIBHBIMHU YU CIIAMM.

Haxoauth 3Ha4eHHs] YMCIIOBBIX BBIPAXEHHUM; NPUMEHATh pa3HOOOpa3HbIC
crocoObl U MPUEMBI BBIUMCICHHS 3HAYEHUIN JPOOHBIX BBIPAXKEHUH, COJEpKalIiX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU.

[lepexonuTs OT OHOM (OPMBI 3aMUCH YHCEN K APYroil (mpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECITUUHYIO JPOOB).

CpaBHUBATH U yHOPANOYUBATH PALTUOHATBHBIE YUCIIA.

OKpyrisaTh yucia.

BbINONHAT MOPUKUAKY M OLIEHKY pe3yJbTaTa BbIYMCICHUN, OLICHKY
3HAYEHUU YUCIIOBBIX BBIPAKEHUM.

BrINONHATH 1EUCTBUSA CO CTEMEHIMU C HATyPAJIbHBIMU OKA3aTESIMU.

[IpyuMeHAT,  NpPU3HAKK  JEIUMOCTH,  PA3JIOKEHHE HA  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

PemaTte NMpakTUKO-OPHEHTHPOBAHHBIE 33J1a4, CBA3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH; HHTEPIPETUPOBATH
pE3yabTaThl PEUICHHs 3a7a4 ¢ y4ETOM OTPAHMYEHMM, CBS3AHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue svlparxcenus

Hcnonb3oBaTh anreOpanyeckyro TEPMHUHOJIOTHUIO U CUMBOJIUKY, MPUMEHSThH
e€ B IpoLecce OCBOCHHS yUeOHOro MaTepurarna.

Haxonute 3HaueHus OYKBEHHBIX BBIPOKECHHM MPHU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BomonusaTe  mpeoOpa3oBaHUS  IIEJIOTO  BBIPAXKEHHST B~ MHOTOWIEH
IpUBEIEHNEM MOJOOHBIX ClIaraeéMbIX, PACKPBHITHEM CKOOOK.

BBINONHATE YMHOXEHME OJHOWIEHA HAa MHOIOYWIEH W MHOIOWICHA Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcCyleCTBIATh PA3JIOKEHNE MHOTOYJIEHOB HAa MHOXKHUTEIM C IOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKH  CJaraemblx,
npuMeHeHus1 GOpMYyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHnsTh npeoOdpa3zoBaHusi MHOTOUJICHOB JIJISl PEUICHUS Pa3JIMYHBIX 3324
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMU IOKA3ATEISIMU IS
npeoOpa3oBaHUsl BEIPAKECHUH.

Ypaenenua u nepasencmea

Pemate sMHENHBIE ypaBHEHUs C OJHOW IEPEMEHHOW, NPUMEHSS IpaBUiIa
Iepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCHIBHOMY eMy. [IpoBepATs, ABIseTCA
JIM YUCJIO KOPHEM YpaBHEHUS.

[IpumensaTh rpadguueckue METOAbl MPU PEHICHUH JIMHEWHBIX YpaBHEHUU U
UX CHUCTEM.

[TonGupare mpuMepsl Nap 4YHUCEIN, SBISAIOMIMXCA pPELIEHUEM JMHEHHOro
YPAaBHEHUS C IBYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JMHEWHOTO YPaBHEHHS C
JBYMsI TIEPEMEHHBIMU; TONb3YsICh TpaUKOM, MPUBOAUTH MPUMEPHI PEIICHHUS
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ypaBHEHUS.

Pewiath cuctembl ABYyX JMHEWHBIX YPaBHEHUH C ABYMS NEPEMEHHBIMH, B
TOM 4YHcIie TpadhuIecK.

CocraBisaTh W peliaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWMHBIX
YpaBHEHHII MO YCJIOBUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1aud MOJYyYEHHBIN pe3yJibTar.

Koopounamot u ecpagpuxu. @yukyuu

N300paxkath Ha KOOPAWHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJWHATaM, Jy4Yd, OTPE3KH, WHTEPBAJIbI; 3alKChIBATh YHCIIOBBIC
MIPOMEKYTKU Ha aIreOpanvdeckoM si3bIKe.

OTMeuaTh B KOOPAMHATHOMN IJIOCKOCTH TOYKH IO 33/IaHHBIM KOOpPAHHATaM;
CTpouTh rpaduxu TuHEHHBIX QyHKIMA. CTpouth rpaduk GpyHkuuu y =|x|.

OnuchiBaTh € MNOMOUIBIO (YHKIUNA M3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSHHE; I1I€HA, KOJIUYECTBO, CTOUMOCTH;
MIPOU3BOJIUTEIILHOCTD, BPEMSsi, 00bEM pabOTHI.

Haxoaute 3HaueHne GyHKIIMU IO 3HAYEHUIO €€ apryMEHTA.

[Tonumate rpaduueckuii cnocod MpeaAcTaBleHHs] U aHaiIu3a UHGOpMAIUK;
U3BJIEKATh U UHTEPIPETUPOBATH HH(OpMAIUIO U3 TpadUKOB PeaIbHBIX MPOILIECCOB
Y 3aBUCUMOCTEM.

8 kiace

Yucna u eviuucnenusn

Hcnonb30BaTh HadallbHbIC MPEJICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YUCeN JJIS CPAaBHEHUS, OKPYTJICHHUS U BBIYMCICHUHN; N300paxaTh JCHCTBUTEIbHBIC
YHUCJIa TOYKaMU Ha KOOPAWHATHOW MPSMOU.

[IpuMeHsaTh TOHSATHE apU(PMETUYECKOrO0 KBAJIPATHOTO KOPHS; HAXOJUTh
KBaJpaTHbIE KOPHHU, MCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP; BBINOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUM, COACPKAIIMX KBaJpaTHbIE KOPHH, HCIIOIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anucy OOJIBIIMX U MAJIBIX YHCENl C TOMOIIBIO JAECATUYHBIX
npo0eii u creneHelt yucna 10.

Anzebpauueckue svlparxcenus

[IpyuMeHATP TOHATHME CTENEHH C UEIbIM IOKAa3aTeJIeM, BBINOJIHATH
npeoOpa3zoBaHus BEIPAKECHHM, COAEPKAIIUX CTEIICHHU C TEJIBIM MTOKa3aTelIeM.

BBITIONHATE TOXKECTBEHHBIE MPE0OpPa30BaHUs PAIMOHATIBHBIX BBIPAKEHUHN
Ha OCHOBE TIPaBWJI IEUCTBHUI HAJl MHOTOWICHAMH U alreOpandecKuMu ApoOsiMu.

PacknanpiBaTh KBaJpaTHBIA TPEXUWICH HA MHOXKUTEIH.

[IpumensaTh nmpeoOpa3oBaHusl BBIPAKECHHUH JUISI PEIICHUS PA3IUYHbBIX 3a]1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHOMN MPAKTUKHU.

Ypasénenua u nepasencmea

Pemiaty nuHelHbIe, KBaJpaTHbIC YpaBHEHUS W pallMOHAIBHBIC ypaBHEHUS,
CBOISLIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOANTE MpOCTENUIINE UCCIETOBAHNS YPABHEHUI U CUCTEM YPAaBHEHHUI, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKux MpeacTaBlieHnil (yCTaHaBIMBaTh, UMEET
JI YpaBHEHUE WJIU CUCTeMa YPAaBHEHUI PEIICHUS, €CIId UMEET, TO CKOJIBKO, H TIp.).

45



[lepexoauTh OT CIOBECHONW (OPMYIHMPOBKH 33Jayd K €€ anreOpandyeckoit
MOJIETA C TIOMOIIBK) COCTABJICHHUS YPAaBHEHHUS WM CHUCTEMbl YPaBHEHUM,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4d MOJYYECHHBIN pEe3ysbTar.

[IpUMEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [JI CPABHEHUS, OLCHKU,

peliaTh JIMHEMHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI; 1aBATh

rpauueckyr0 WUIIOCTPALIUI0 MHOXKECTBA PEIIEHUHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

Dyukyuu

[TorumMaTh ¥ WCMONB30BaTh (PYHKIIMOHAIHHBIC TIOHSITHS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKUE OOO3HAYCHWS); OMPENEATh 3HAUCHUE (DYHKIIMU IO 3HAYCHUIO
apryMeHTa; ONpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Ctpouth rpaduKy >JIEMEHTAPHBIX (QYHKLUM BUIA y = X2, y = Xx°, y = Vi ,
V=|x|; onuchIBaTh CBOMCTBA YNCIOBOU (PYHKIMH 1O €€ rpaduKy.

9 kIace

Yucna u eviuucnenusn

CpaBHUBATH U YNIOPSAI0YMBATH PAllMOHAJIBHBIE U UPPALMOHAJIbHBIE YUCIIA.

BoimonuaTe  apudMeruyeckue JACUCTBUS C  PAIMOHATIBHBIMH  YHCIIAMH,
couyeTrass YCTHbIE M MHUCHBMEHHBbIE TMPUEMBI, BBIIOJIHITh BBIUUCICHUS C
UppalMOHAIbHBIMU YUCIAMU.

Haxonute 3HaueHus CTENEHEW C LEIbIMHA IOKA3aTeNsIMH W KOPHEM;
BBIYUCIISITh 3HAUCHUST YUCIOBBIX BBIPAXKECHUM.

OKpyriaTh JE€UCTBUTEIbHBIC 4YHCIA, BBINOJIHATH NOPUKUAKY pe3ybTara
BBIUMCJICHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

Ypasénenua u nepasencmea

Pemiath nuHENHbIE W KBaJIpaTHbIE YPaBHEHUS, YPABHEHHUsS, CBOJSAILIMECS K
HUM, ITPOCTENIINE APOOHO-pAIIMOHATBHBIE YPABHEHUS.

Pemiath cuctembl JBYX JIMHEHMHBIX YpaBHEHUM C JABYMSI NEPEMEHHBIMH U
CHUCTEMBI IByX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISCTCS JTUHEUHBIM.

Pemiath TEKCTOBBIE 3aJaud alreOpanvyecKuM CHoco0OM C  TMOMOIIbIO
COCTaBJICHUS YPAaBHEHHS WU CUCTEMBI ABYX YPABHEHUN C JBYMS IEPEMEHHBIMU.

[IpoBOaUTH MPOCTENIINE UCCIECIOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B
TOM YHCJI€ C MPUMEHEHUEM rpaduuecKux MpeCcTaBiIeHUi (yCTaHaBIMBATh, UMEET
JIM ypaBHEHHUE WJIU CUCTeMa YPaBHEHUI PEIIeHUs], €CJIM UMEET, TO CKOJIBLKO, U TIp.).

PemaTe nuHeliHbIe HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA; HM300paxkaTh
pelIeHNe HEPAaBEHCTB HAa YKMCIIOBOW NMPSAMOM, 3aMKCHIBATh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTeEMbl JMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIFOYAIONINE KBAJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YMCJIOBOW MPSIMOU, 3aIIMCHIBATh PEIICHUE C TTOMOIIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3JIMYHBIX 3a]1a4.

Dynukyuu

PacnioznaBaTh GyHKIMU M3y4eHHBIX BUJIOB. [oKa3bIBaTh cCXeMaTUYECKU
pacIojokeHue Ha KOOPAMHATHOM TUIOCKOCTH TpadukoB PyHKIMMA BUAa: y = kx, y
= kx + b,y = ax’,y = ax’,y = Vx, y =[x| B3aBMCUMOCTH OT 3HAYECHUI
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K03((PUIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKILIHMA.

Crtpouth U M300pakaTh CXeMaTHYECKU rpadUKu KBAAPATUYHBIX (DYHKIIHUM,
OTHMCHIBATh CBOMCTBA KBAJAPATUUHBIX (DYHKITHI MO UX Tpaduxam.

Pacnio3naBaTh KBaJpaTHUHYIO (PYHKIHIO 110 (hOpMYyIie, MPUBOAUTH PUMEPHI
KBaJIpaTUYHBIX (QYHKINI U3 peanbHOM KU3HH, (PU3UKU, TCOMETPHUH.

Apugmemuueckan u ceomempuueckas npozpeccuu

Pacno3naBath apu(MeTHYECKYyI0 M TEOMETPHYECKYI0 MPOrPeccuu Tpu
pa3HBIX CIIOCO0aX 3a/TaHMUs.

BbITIONHATS  BBIYMCIICHUST C  HCHOJB30BaHMEM (QOpMyN 7n-TO  4jieHa
apuPMETUIECKON 1 TE€OMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxaTh YiI€HBl IOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPIMHATHOU
TUIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YHCIOBBIMU IIOCJIEOBATEILHOCTAMU, B TOM
YHCclie 3a7aui U3 peajbHON KU3HU (C MCTIOIb30BAaHUEM KaJIbKYJISATOpa, HU(POBBIX
TEXHOJIOTHUH).

Yucna u eviuucnenus

BolinonHsTh, coueTass yCTHbIE M NMUCBMEHHBIE TPHUEMBI, apuMeETHUECKHUE
NEUCTBUA C PALIMOHATLHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsI YMCIOBBIX BBIPAXKEHUH; MPUMEHSTH pPazHOOOpa3HbIE
crocoObl U MPUEMBI BBIUKCICHHSI 3HAYEHUIN JPOOHBIX BBIPAXKEHUH, COJEpKalInX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[Tepexon ot ogHOM (HOPMBI 3aITUCH YHUCET K APYTroi (TpeoOpa3oBbIBaHNE
JECITUYHON TpoOH B OOBIKHOBEHHYIO, OOBIKHOBEHHOM B JIECATUYHYIO, B
YaCTHOCTH B OECKOHEUYHYIO JAECITUYHYIO IpOOB).

OKpyTJsTh YKCIIa.

[IpumensaTy moHATHE apu(METUYECKOTO0 KBAJAPATHOTO KOPHS; HaXOAWUTH
KBaJIpaTHBIE KOPHHU, MCIOJB3YS MPH HEOOXOAWMOCTH KaJbKYJISTOP; BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEPXKAIIUX KBaApaTHbIE KOPHU, WCIIONIb3Ys
CBOMCTBA KOpHEM.

BoInonHsATh 1eHCTBUS CO CTENEHSIMU C HATypalbHBIMU MOKA3aTEIISIMU.

Pemarps nmpakTUKO-OPUEHTHPOBAHHBIEC 3aJauM, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, TNPOMOPIHOHATBHOCTBIO BEJIMYWH, MPOLEHTAMHU; HHTEPIPETUPOBATDH
pe3yNbTaThl PEUICHHs 33a4 C Y4€TOM OTpaHHMYEHUH, CBSA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Ypaeuenusa u nepasencmea

Pemate ynMHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOM, NMPUMEHSAS IpaBUia
Nepexo/ia OT UCXOAHOTO YPaBHEHUS K PABHOCHIIBHOMY €My

Pemarp cucteMbl ABYX JTMHEWHBIX YPaBHEHHMH C JIByMSl NEPEMEHHBIMH, B
TOM 4Huciie TpadhuuecKH.

Permare kBaspaTHbIE YpaBHEHUS W PAlMOHAIBHBIC YPaBHEHHSI, CBOISIINAECS
K HUM, CUCTEMBI JIBYX YPAaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpumeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB /JIsi CPaBHEHHUS, OICHKU;
peniaTh JIMHEWHbIE HEPaBEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI; 1aBaTh
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rpa@UUecKyr0 WUIIOCTPALMI0 MHOXKECTBA PEIICHW HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

Dynukyuu

Pacno3naBaTh (pyHKIMM M3y4eHHBIX BUAOB. [l0Ka3bIBaTh CXE€MaTUYECKU
pacrnoioKeHUe Ha KOOPAUHATHOU MJIOCKOCTH rpauKoB (DYHKIMM BUAA:

y=ke,y=kx+b y=ax*+bx+c,y=a’y=a’y —Vx ,y =

==
ov]

3aBUCUMOCTH OT 3HAYEHHUI K03 PUIIMEHTOB; OMKUCHIBATH CBOMCTBA (DYHKIIMA.
Apugmemuueckan u ceomempuueckan npozpeccuu
BbINONHATE  BBIYMCIEHUS C HUCHOJB30BaHUWEM (QOpMyJl #n-TO 4iIeHa
apuPMETHIECKON ¥ TE€OMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX /1 YJICHOB.
N300paxaTh YiI€HBl TOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPIWHATHOU
IJIOCKOCTH.
Pematp 3amauu, CBA3aHHBIE C YUCIOBBIMU I1OCJEN0BATEIBHOCTSIMU, B TOM
YHUCJIE 3a/1a4d U3 PeAIbHOM KU3HU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, HIU(PPOBBIX
TEXHOJIOTHUH).
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TemaTnyeckoe nnaHMpoBaHue y4e6Horo Kypca (no rogam obyyeHus)

7 kjacc (He Menee 102 4)

Ha3Banue
pasnaena (TemMbl)
(4ucyi0 yacon)

OcHoBHoOe cogepkaHue

OcHOBHBIE BU/IbI [1€ATEJIbHOCTH 00y4ar0IInXCs

Yuciaa n
BBIYHMCJICHHUS.

PannoHaJIbHBI
€ Yncja

(25 1)

[lonsiTue paLMOHAIILHOTIO

quca. Apudmernueckue
NeNCTBUS C palliOHATLHBIMU
YHCIIaMHU. CpaBHeHue,
YHOPSAOYNBAHUE

PalHOHAJIbHBIX YHUCCII.

CTeneHb € HaTypaJbHbIM

I10Ka3aTCJICM.

Penrenyie OCHOBHEIX 3ajad Ha

poou, MIPOLIEHTHI u3
peabHOU MPAKTUKHU.
[Ipu3Haku JEIIMMOCTH,

Pa3JIOKCHUA Ha MHOXUTCIN
HaTypaJIbHBIX YUCEIIL.

PeannHrle 3aBHCHUMOCTH.
[Ipsimast u obOpatHas
MPONOPILIMOHATIBHOCTH

CucTeMaTH3MPOBaTh U 000ralaTh 3HAHUS 00 OOBIKHOBEHHBIX M IECATUYHBIX TPOOSX.

CpaBHMBATHL W YNOPSJA0YHBATH JAPOO0M, TNPeoOpazoBbIBas NPU HEOOXOJUMOCTH
NecATUYHbIE JApOO0M B OOBIKHOBEHHBIC, OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTU B

0ECKOHEUHYIO JIECATUUHYIO JPOOb.

[IpuMeHATH pa3HOOOpPa3HbIe CNOCOObI M MPUEMBbI BHIYMCIEHUS] 3HAYEHUH APOOHBIX
BBIPAXKEHUI, COJCpKAIIMX OOBIKHOBEHHBIC M JCCATHYHBIC APOOU: 3aMEHATh IPHU
HEOOXOIUMOCTH JIECATHYHYIO JIpoOb OOBIKHOBEHHOW M OOBIKHOBEHHYIO I€CATUYHOM,
dhopwme, yaoOHOW  Jist
peoOpa3oBbIBaTh IPOOHBIC BHIPAKEHUS HA YMHOXKEHUE U JeNICHUE JECATHUHBIX Ipo0eit
K JCHCTBHSIM C LIEJIBIMU YHCIaMH.

[IPUBOJUTH  BBIPAXKEHUE K Haubosee BBIYMCIICHH,

[IpuBoAMTHL YHCI0BbIe U OYyKBeHHbIE IPUMEPbI CTETICHU C HATYPaJIbHBIM MOKa3aTeleM,
O0O0BSICHSISI 3HAYCHHsS] OCHOBAHUS CTEMCHH W TIOKa3aTels CTENEeHH, HaXOAWTh 3HAYCHUS
cTerneHeil Buaa a” (a — mo0oe parroHaIbHOE YHUCII0, # — HATYpaIbHOE YUCIO).

IMoHMMATbL CMBICIT 3aIIUCH OOIBIINX YUCET C IIOMOIIBIO JCCATUYHBIX z[po6el71 H CTEIIeHEeH
quciia 10, NPpUMEHATDb UX B PEAJILHBIX CUTYallUAX.

HpI/IMeHHTb MMPU3HAKH ACIIMMOCTH, PA3JIOKCHUA Ha MHOXKHUTCIIN HATYPAJIbHBIX YHUCCIIL.

Pemath 3a1aum Ha 4acTH, IPOLICHTHI, IPOIOPIIMH, Ha HAXOXKIEHUE APOOH (MPOIIEHTA) OT
BEJIMUYMHBI M BEIMYMHBI MO €& apobu (MpoleHTy), ApoOu (MpOIeHTa), KOTOPbIH

COCTaBJIICT OHA BEJIMYHMHA OT I[perI\/'I. HpI/IBOJII/lTb, pa36npaTb, OLCHUBATDH PA3JIMYHBIC
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[pCHICHU, 3alICU peHleHI/Iﬁ TCKCTOBBIX 3aJa4.

Pacno3HaBaTh M 00BACHATH, ONUPASCh HA ONpPEACIEHUS, PSIMO MPONOPLUOHATIBHBIE U
00paTHO MPOMOPLHOHATIbHBIE 3aBUCUMOCTH MEX]ly BEIUYMHAMU; NPUBOJAUTH MPHUMeEPbI
ATUX 3aBUCHUMOCTEN U3 pEalbHOTO MUPA, U3 JPYTUX y4eOHbIX IPEAMETOB.

Pemiath pakTUKO-OPUEHTHPOBAHHBIE 3aJjaud Ha JpoOM, MPOLEHTHI, MNPAMYI U
00paTHYIO NPOMOPLHUOHATIBHOCTH, IPOTIOPLIUU

Anredpanvecku
€ BbIPa:KeHHUs

(27 v)

bykBeHHbIE BBIPaKEHUSI.
[lepemennbie. JlomycTrmble
3HAYCHUS MIEPEMEHHBIX.
DopMyJIbL.

[IpeoOpazoBanre OyKBEHHBIX
BBIPAKCHMUI,
CKOOOK u

packpsiTHe
MIpUBEICHUE
[HOJOOHBIX CIaracMbIX.

CBolicTBa CTCIICHU C

HATYpPaJbHBIM [TOKa3aTEICM.

MHOTrousIEHBbI. CrnoxeHue,
BBIUUTAHUE, YMHOKECHHUE
MHOT'OYIEHOB. DopMyibl
COKpPAILlEHHOIO0  YMHOKCHMUS.

Paziio)keHne MHOTO4YIEHOB Ha
MHOXHNTCIIN

OBJaaners anreOpandeckoil TEPMUHOJIOTHEW M CUMBOJIHMKON, MPUMEHSITH €€ B Tpoliecce
OCBOCHMSA yueOHOr0 MaTepuania.

HaxonuTh 3HaueHHss OYKBEHHBIX BBIDOKEHHH NIPU 3aJaHHBIX 3HAUYCHHUSIX OYKB;
BBITIOJIHATH BBIYMCIICHUS TI0 (OPMYITIaM.

BbInoaHATL peoOpa3oBaHMsl 1EJIOr0 BBIPAKEHUS B MHOTOWICH IPHBEIECHUEM

MOJOOHBIX CIaraeMbIX, paCKpPHITHEM CKOOOK.

BbINOJHATL YMHOKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOYIEHa Ha MHOTOYJIEH,
NpUMeHSATH GOPMYJIBI KBaJipaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymecTBIAATh Pa3ioKeHHEe MHOTOWICHOB HA MHOYKHTENHN MTyTEM BBIHECEHHS 32 CKOOKH
o01ero (bopmyIbI bopmyn

COKpAILEHHOTO YMHOXEHUS.

MHOXHUTCIIA, MMPUMCHCHUA pPasHOCTU KBaaAparTos,

[IpuMeHsiTh TNpeoOpa3oBaHME MHOTOWIEHOB JUIS pEIIECHHs pa3iuyHbIX 3a1ad U3
MaTEMaTUKHU, CMEKHBIX IIPEIMETOB, U3 PEATILHOM MTPAKTUKU.

3HAKOMHUTBLCS C HCTOpI/Ieﬁ Pa3BUTHUA MATCMATHKH
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YpaBHenust

H HEPABCHCTBA
(20 u)

YpaBHeHHE, IpaBuiia
MpeoOpa3oBaHMsl ypaBHEHUS,

PaBHOCUIILHOCTb ypaBHEHUH.

JluneitHoe  ypaBHEHHE c
OJTHOW MEPEMEHHOM, PEIICHNE
JIMHENHBIX YPaBHEHUM.
Pemienue 3amady ¢ MOMOLIBIO

YPaBHEHUM.

JIuneiiHoe  ypaBHeHuUE c

JABYMsI TICPCMCHHBIMU U CTO

rpapux.  Cucrema  JIBYX
JIMHEHHBIX  yYpaBHEHUM ¢
IByMsI [IepEeMEHHBIMHU.

Pemienue cucrteM ypaBHEHHI
CrIOCOOOM  TOJICTAHOBKU U
CIIOCOOOM CIIOKEHHUS

Pemiath nuHENHHOE ypaBHEHHE C OJTHOM MEPEMEHHON, MPUMEHssl MPaBUJIa nepexoaa oT
MCXOJIHOTO YpaBHEHMsI K paBHOCHIbHOMY eMy Oojee mnpoctoro Buzaa. IlpoBepsiTb,
SBJIICTCS I KOHKPETHOE YHUCIIO KOPHEM YPABHEHHS.

[logOoupars nmpuMepbl Map 4YHces, SBISIONUXCS PELICHUEM JIHUHEHHOTO YpaBHEHHS C
nByMsl TnepeMeHHbIMU. CTpPOUTb B KOOPJIMHATHOW IUIOCKOCTH TpauK IJTUHEHHOTrO
YpaBHEHHsI C JIByMsl IE€PEMEHHBIMH; IOJIb3YSCh I'paUKOM, NPHBOJAMTH NPHUMepPbI
pELlIeHNs] ypaBHEHUS.

Haxoautnb pemeHue CUCTEMBI IBYX JIMHEWHBIX ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMMU.

CocTaB/sAiTh W pemiaTh YPAaBHEHUE WJIM CUCTEMY YypaBHEHHMH IO YCJIOBUIO 3a/ayH,
WHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33/1a4y MOJTYUYEHHBIN pe3yJIbTaT

Koopaunartsl u
rpaguku.

Koopaunara TOYKH Ha

[IPSIMOM. Yucnossle

MPOMEXYTKH. PaccrosiHue

MN300paxkarb Ha KOOpAMHATHOM MpPSMOM TOYKH, COOTBETCTBYIOIME 3aJaHHBIM

KOOpJAuHaTaMm, JIyud, OTPC3KH, UHTCPBAJIbI; 3alIMChIBATh UX Ha anre6pa1/1quK0M SA3BIKEC.
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Oyukuuu (24 4)

MEXY
KOOPJIMHATHOM MPSMOIA.

JABYMs1 TOYKaMH

[IpssMoyTonbHas cucrema
KOOPJAMHAT HA IUIOCKOCTH.
[Ipumepsr rpaduKoB,
3a/1aHHBIX dhopmynamu.

UteHue rpaduMKoB peaabHBIX
3aBHCUMOCTEM.

[lonsatue Qynkuun. ['padux

(GyHKIMH. CaoiicTBa
(byHKIHA. Jluneiinas
GyHKIUS. [Toctpoenue

rpaduka TUHEHON (QYHKIUH.
['paduk Gyukmmm y = |x|.

OTMe4aTh B KOOPAMHATHON TJIOCKOCTH TOYKH ITO 33/IaHHBIM KOOPJIUHATAM; CTPOUTH
rpaduKy HECIIOKHBIX 3aBUCUMOCTEH, 3a/laHHBIX (OPMYJIaMH, B TOM YHUCIIE C ITOMOIIBIO
11 (POBBIX JaOOpPATOPHUH.

IIpuMeHsiTh, M3y4aTh NpPeMMYLIeCTBA, HHTEPHNPEeTHPOBATh rpaduyeckuil crocod
[PEICTAaBICHUS U aHaJIM3a pa3Ho00pa3HOM KU3HEHHON HH(OpMAIIH.

OcBauBaTh NMOHATHE (PYHKIINH, OBJIaJIeBaTh (PYHKIIMOHAIBHON TEPMUHOIOTHEH.

Pacno3naBaTth JIMHEHHYIO QYHKIIUIO ) = kx + b, oM CcbIBATH €€ CBOMCTBA B 3aBUCHMOCTH
0T 3HAYCHUI KO3 HUITMEHTOB k U b.

CTpouth rpauku JTUHEHHOW (QyHKUWH, QYHKIHU Y = [x|.

Hcnoab30BaTh HM(POBBIE pecypchl s MOCTPOEHUS TpapuKoB (QyHKIUH U N3ydeHUs
nX cBOMCTB. [IpMBOIMTE MpUMEpPHI JTUHEMHBIX 3aBUCHUMOCTEN B pEajbHBIX INpoLiEccax U
SIBIICHHSIX

IToBTOpEHUE M
00o001eHue (6 1)

[ToBTOpEHME OCHOBHBIX
MOHSATUH U METOJ0B Kypca 7

Kiacca, 0000IIeHre 3HAHUH

BpiOuMpaTrb, NpPUMEHATHh OLEHHUBATH CHOCOObI CpPABHEHMS 4YHWCEJ, BBIYHUCICHH,

npeoOpa30BaHUd BRIpAKCHUH, pEIICHUST YPaBHEHUH.

OcyuiecTBASTH CAMOKOHTPOJIb BBITTOTHIEMBIX IEUCTBUI M CAMOTIPOBEPKY pPe3yibTaTa
BBIYHCIICHH, TPE0Opa30BaHMM, ITOCTPOCHHIA.

Pemates 3a1a4mM 13 peasbHON )KU3HU, IPUMEHATh MaTeMAaTHYeCKUE 3HAHUS UL
[peneHus 3a/1a4d U3 Apyrux NpeIMeToB.

PemaTh TeKCTOBbBIE 3a1a4U, CPABHUBATh, BLIOMPATH CIIOCOOBI PEIICHUS 3a1a4K
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8 ki1acc (He menee 102 4)

Ha3Banue
pa3zaesa (TeMbl)

Kypca (4ucjio

OcHOBHOE€ CoacpiKaHue

OcHoBHbBIE BUAbI J€ATEeIbHOCTH Oﬁy‘laIOHII/[XCH

4acoB)
Uucaa u  [Ksagparupiii  kopeHbr  u3 (POpMYJIMpPOBATHL ONpeaeJeHHe KBaAPAaTHOrO KOPHS M3 YHCIa, apU(pMETHYECKOIO
BbIYMCICHUS. qrcia. IousTue 00 [KBaJpPaTHOTO KOPHSL.
KBaapaTHbie UpPPALMOHAILHOM quce.
IpUMeHATh ONEPALUIO U3BJICUEHH KBAIPATHOTO KOPHS M3 YHCIIA, HCIOJb3Ysl IIPH
KOpPHM JlecATHYHBIE  TPUOIHMKEHUS
HEOOXOIUMOCTU KAJIbKYJISITOP.
(15 ) MppaALMOHAIBHBIX qrces.
y .
JlelicTBUTEIbHEIC HUCTA. | OneHuBaTh KBaPATHBIE KOPHU LEIBLIMHA YUCIAMU U JECATUYHBIMU APOOAMHU.

CpaBHeHHE JEHCTBUTEIHHBIX
YUCEl. Apudmernueckuii

KBaJPATHBIN KOPEHb.

VpaBHeHHE BUIA X = da.

CpoiicTBa  apu(METHUECKUX
KOpHEH.
YHCIIOBBIX

COJIepIKaIINX

KBaJ[paTHbIC KOPHU

KBaIpaTHBIX
[IpeoOpazoBanue
BBIPAKCHUI,

CpaBHUBATH U YHOPSAI0YMBAThH PAllMOHATIbHBIE U UPPALIMOHAIbHBIE YHCTIA, 3allCAHHbIE
C TIOMOIIBIO KBAJIPaTHBIX KOPHEM.

HcciieoBaTh ypaBHEHUE X° = ¢, HAXOJUTh TOYHBIE U IPUOIMKEHHBIE KOPHH TIpH a > 0.

HUccaenoBaTh cBOMCTBA KBaJApaTHBIX KOpHeﬁ, IpoBOASA YUCIIOBBIC SKCIICPUMCHTBI C
HCITIOJIb30BAHUCM KAJILKYJIATOPA (KOMHLIOTepa).

Jloka3pIBaTh CBOIiCTBA apu(PMETUYECKUX KBAJAPATHBIX KOPHEH; MPUMEHSATh UX JUIS
MpeoOpa3oBaHus BEIPAKCHHI.

BpInoaHATL
BripakaTh iepeMeHHbIC U3 TEOMETPUUECKUX U (PHU3HUeCKUX GOpMYyIL.

Hp805p330BaHI/Iﬂ BLIpa)KeHHﬁ, COoACpKanX  KBAAPATHBIC  KOPHH.

BoruucjaaTh 3HaUeHUs BLIpa)KeHHfI, COACPpKaAMX KBaAAPATHBIC KOPHU, UCITIOJIB3YS ITPU
HCO6XO,Z[I/IMOCTI/I KaJIbKYJIATOP.
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HNcnob30BaTh B XOJI€ pCUICHU 3aaa4 JICMCHTAPHBIC MMPEACTABICHU S, CBA3aHHBIC C
HpI/I6J'II/I}KéHHI)IMI/I 3HAYCHUAMU BCIIMYNH.

3HAKOMHUTBLCS C I/ICTOPI/leﬁ pa3BUTHA MATCMATUKHU

Umuciaa u | CteneHb c 1enbiM ([@opMyIHpoOBaTh ONpe/ie/ieHre CTENEHHU C LIEIbIM I0Ka3aTEeJIEM.
BbIYHCJICHHS. [I0KA3aTeJIEM.
Crenenn [IpeacTaBasiTh 3anMCh OONBIINX M MAJIBIX YHACEN B CTAHAAPTHOM BH/IE.
CrangapTHas 3anucCh YuCa.
c HeTBIM CpaBHUBATB 4KCJIa ¥ BEJIMYHHBI, 3aAIIUCAHHBIC C UCIIONIb30BaHUEM cTeneHu 10.
Pa3mepsl 00BEKTOB
fIoKasaTes1IeM M cnob30BaTh 3aMHCh YKCE] B CTAHIAPTHOM BHUJIE JIJIS BHIPAXKEHHST Pa3MePOB OOBEKTOB,
OKpykatomero  mupa (0T
JIMTEJILHOCTH ITPOLIECCOB B OKPYIKAIOLEM MUPE.
(7 u) 3JIEMEHTAPHBIX  YacTUI[ 10 A polt Py m p
KOCMHHCCKHIX OOBEKTOB), \opMyIHpOBaTb, 3aMHCHLIBATL B CHMBOJIHYECKOH (opMe 1 MILIIOCTPHPOBATE
AUTMTCIPHOCTD HPOLCCCOB B iy yvepaMu CBOWCTBA CTENEHH € LIETBIM TIOKA3aTENEM.
OKpYKaroIleM MUpe.
I[IpuMeHSTH CBOMCTBA CTEIICHU /IS IPEOOPa30BaHUS BBIPAKCHUM, COJIEPIKAIINX CTETICHU
CBOICTBA CTEIIEHU C LEJIBIM C LCITBIM TIOKA3aTENeM.
IIOKa3aTeleM
BbinoJHATH AelicTBUS C YMCIaMy, 3alIMICAHHBIMU B CTaHAAPTHOM BHJIE€ (YMHOXKEHHE,
NICJIEHNE, BO3BEACHNE B CTCIICHD)
Aaredpandeckue |[KBaapaTHbIl TpéxuinieH. [Pacnmo3HaBaTh KBaJpaTHBIM TPEXUIICH, YCTAHABIMBATE BO3MOXKHOCTB €r0 Pa3JI0KEHUs Ha
BbIPasKeHMS. Paznoxxenue KBaJIpaTHOT'O [MHOKHUTEH.
TPEXYIEHA Ha MHOKHTEIH . .
KBanpaTHblii PackinagbiBaTh Ha MHOKHMTEJNM KBAJpaTHbIM TPEXWIEH C HEOTPHULATEIbHBIM
TPEéX4wieH TUCKPUMUHAHTOM
(5 4)
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AJireopandeckn |AnreOpandeckas npoOb. [3amuchIBATH alreOpandyecKue BEIPaKECHUSI.
€ BbIpasKeHHsl. JlomycTrmble 3HaYeHUs
HaxoauTth 00J1aCTh ONIPEICIICHHS PAIIOHATBHOTO BBIPAKCHHSL.
MEPEeMEHHBIX, BXOSIIUX B
AJiredpanyecka 6
i ApOGH QITCOPANTCCKUC  BBIPAKCHUA. By iyjoiuaTh 4MCIOBBIE NMOJACTAHOBKH M BBLIYMCIATHL 3HAYCHUE APOOH, B TOM YHUCIE C
Ocnosroe CBOMCTBO noMompro KambKyIaTOpa.
(15 1) anreOpandecKoit Ipoou. } }
CoxkpaliieHue Apooeii. DopMyJIMPOBATH OCHOBHOE CBOWMCTBO aireOpanveckoil ApoOW W MPUMEHSTh €ro Jis
npeoOpazoBaHus APOOEH.
CroXeHHe, BBIYMTAHHE,
VMHOXKEHHE ¥ JelcHHe |[BBINOJIHATH NeACTBUs ¢ anreOpandyeckumu npodsamu. [IpumensaTs npeobpasoBanust
anreOpanvdecKux TIpoOei. BBIPAYKCHUM U PELICHUS 3a/1a4.
[IpeoOpa3zoBaHKe BhIpAKECHUN,
Boipa:xkath nepemeHHble u3 Ghopmyn (PpU3MUECKHX, TEOMETPUUECKUX, OMUCHIBAIOIINX
coJIeprKalInX anredpanveckue
OBITOBBIC CUTYAIUH)
npobu
YpaBHeHUsI KBanpaTtHoe ypaBHeHue. |[Pacmo3dHaBaTh KBaJIpaTHBIC YPABHEHHUS.
Henonxoe KBaJIpaTHOE

U HEPaBEHCTBA.
KBaaparHbie
YPABHEHUS

(15 v)

ypaBHeHue. dopmyna KopHEU

KBaJPaTHOTO ypaBHEHUSI.
Teopema Buera.
Pemienue YpaBHEHUH,

CBOJISIIIIUXCSL K KBaJIPATHBIM.
[Ipocreiimme IpoOHO-
palMoHABHBIC YPaBHEHUSL.

Permenrie TEKCTOBBIX 3aJa4 C
ITOMOIIIBIO KBa)IpaTHBIX

ypaBHEHUI

3anucbiBaTh (OpPMYJIy KOpHEH KBaJpaTHOTO YpaBHEHMs; pellaTh KBaJpaTHbIE

YPABHEHUS — ITOJIHBIE U HEMTOJIHBIE.
[IpoBoauTH MpoCTEiilINe HCCHAEOBAHUS KBAPATHBIX YPABHEHUN.

Pemath ypaBHeHusl, CBOISIIMECS K KBaJpaTHbIM, C IOMOIIBIO IPe0Opa3oBaHuil U
3aMEHOU EPEMEHHOM.

Ha0aonath M aHANM3UMPOBATHL CBSI3b  MEXKAY KOpPHAMH U KoddduumeHTamu

KBaJ[paTHOI'O YPAaBHEHUS.

dopmyaupoBath TeopeMmy Buera, a Takxke OOpaTHYIO TeopeMy, NMPUMEHSATh  OTH

TCOPCMbI IJid PCHICHUS 3a/1a4.

PemaTh TeKCTOBbIE 3aJauM aJIFe6paI/I‘I€CKI/IM CII0co00OM: NepeXoaAuTL OT CIIOBECHOM
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(bOopMyJIMPOBKH yCIIOBUS 3aJlauM K aaredpandeckoil MoJenu myTéM COCTaBIECHUS
YpaBHEHHUS; pelllaTh COCTABJICHHOE YpaBHEHHUE; HHTEPIPETUPOBATH PE3yJIbTaT.

3HAKOMHUTBCSI ¢ HCTOPHUEH Pa3BUTHS aareOpsbl

YpaBHeHMsI

U  HepaBeHCTBA.
CucreMbl

YpaBHEeHU

(13 )

JIuneiinoe  ypaBHEHHE c

NBYMsI [I€PEMEHHBIMH, €ro
rpaduK, TpUMEPHl PELICHHS

YPaBHEHUH B LIEJIBIX YUCIIAX.

Pemenue CUCTEM JBYX
JIMHEHHBIX  YpaBHEHHU  C
IBYMsI IIEPEMEHHBIMH.

[IpuMepel pelIeHHsT CHUCTEM
HEJIMHEHHBIX yPaBHEHUU C
IBYMsI IIEPEMEHHBIMU.

['paduueckass MHTEpHIpETALIUS

YpaBHEHUS c JIBYMSI
[EPEMEHHBIMU U CUCTEM
YpaBHEHUN c JIBYMs
[ePEMEHHBIMHU.

Perienne TEKCTOBBIX 3ajad ¢
MIOMOIIBIO CUCTEM YpaBHEHUIN

Pacno3HaBaTth JIMHEHbIE YPAaBHEHUS C IByMs IEPEMEHHBIMU.
Ctpouthb rpadvKy JIMHEHHBIX YPABHCHHH, B TOM YUCJIC MCIOJIB3YS IU(POBBIE PeCyPChI.
PasnnuaTte napauienbHbIE U IEPECEeKaIoOUIUecs MPSMBbIE 110 UX YPABHEHUSIM.

PemaTh cucteMbl JABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IBYMA ICPCMCHHBIMUA HO,HCTaHOBKOﬁ u
CJIOZKCHHUECM.

Pemarn HpOCTCﬁHIHG CHUCTCMBI, B KOTOPBIX OJHO U3 ypaBHeHI/Iﬁ HE SBJISICTCS TUHEHHBIM.

IIpuBoauTs rpadguyecKyro

[NCPCMCHHBIMU U CUCTEM ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMU.

HHTEPNPEeTAMI0 DPELIEHUS YpaBHEHUS C JAByMS

Pemath TeKCTOBBIE 3272491 aJII‘e6paI/I‘ICCKI/IM CII0COOOM
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YpaBHeHusi

u

UucnoBble HEpaBEHCTBA M HX

(I)OpMy.]II/IPOBaTb CBOMCTBA YHCIOBBIX HEPaBCHCTB, HJUIFOCTPHUPOBATHL HX Ha

HepaBeHCTBA. CBOICTBA. KOOPJIMHATHOW TIPSIMOM, 10KA3BIBATH AITeOpanyecKH.
HepaBencrna . .
(12 u) HepaBeHcTBO c oHOH |[IpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELLIECHUS 3a/1a4.
[IEPEMEHHOM. JIuneitnpie 5
. [PemiaTh JIMHEHHBIE HEpPAaBEHCTBA C OJHOM IIEPEMEHHOM, H300paxaTb pEIICHHE
HEpaBEHCTBA c OJTHOM vp B 8 p ’ p p
. HEpPaBEHCTBA HA YHCJIOBOU MPSMOM.
[EPEMEHHON M HX pEIICHHE. p p
Cucrembl JIMHCHHBIX PepyjaTh cHCTEMBI IMHEHHBIX HEPABEHCTB, M300PaKaTh PEIEHHE CUCTEMBI HEPABEHCTB Ha
HEPABEHCTB C OJIHOH |yy1c0Boit TIpSIMOI
[IEPEMEHHOMN U UX PEIICHHE.
300paxenue pelIeHus
JIMHEWHOIO HEPABEHCTBA M HUX
CUCTEM Ha YHUCIIOBOMN NpAMOU
DYyHKIUH. [Tonsitue ¢dynkuu. O6nactes (Ucnmosib30BaTh (QYyHKIMOHATBHYIO TEPMHHOJIOTHI0O M CHMBOJIMKY.
OcCHOBHBIE ONpeAeNeHUs] U MHOXECTBO [BblumcasiTh 3HaveHus: (QyHKUMIA, 3aAaHHbIX QopmynamMu (mpu  HEOOXOIUMOCTH
3HaueHUil QyHKIHH. CrocoObl [MCIIOTb30BaTh KATBKYIISATOP); COCTABIAATH TA0UIBI 3HAYEHUI (YHKITHH.
MOHATHS .
3aiaHus QYHKITHI.
(5 ) CTpouTh Mo TOYKaM rpaguku QyHKITUHN.
q

['paduk  ¢ynxun. CoiicTBa
GbyHKIIUU, UX 0TOOpakeHHe Ha

rpaduke

OnuceiBaTh cBOlicTBa (YHKIIMU HA OCHOBE €€ rpapruecKoro npeacTaBIeHuUs.
Hcnoab30BaTh (QYHKIMOHATIBHYIO TEPMHUHOJOTHI0 M CHMBOJIMKY.

HccaenoBarh npuMepbl TpaQuKOB, OTPAKAIOUIMX peajbHbIE MPOLECCHl U SBJICHUS.
IIpuBOAMTHL NPUMeEPBI IIPOLIECCOB U SIBJICHUN C 33JaHHBIMHU CBOMCTBAMU.

Hcnosb30BaTh KOMIBIOTEPHbIE MPOrpaMMbl 7Sl TOCTPOSHUS TpaguKoB (PyHKIHI

1 U3Y4YEHUS UX CBOMCTB
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DyHKIUH. Urenue u nocrpoenrnegHaxoauTsb ¢ mnoMoubio rpadpuka QyHKINY 3HAYEHHE OJHON U3 pacCMaTPUBAEMBIX
rpadukoB GyHKIui. [IpuMepbIBeTMUNH 110 3HAYEHUIO IPYTOM.
Uucii0BbIE .
rpaduKoB byHKIHH, .
B Hec0XKHBIX Cilydasx BbIPakaTh GopMyJIoi 3aBHCHMOCTb MEX/1y BEIMUUHAMU.
dyHKuHK OTPaKaIOIINX peabHbI¢
TIPOTICCCBI. OnuChHIBATHL XapaKTep U3MEHEHHs OJIHOW BEJMYMHBI B 3aBUCHMOCTH OT M3MCHEHUSI
(O ) y
TOH.
DyHKIMY, omceiBatoumef P
[pAMYyto — H 00paTHYIOPaero3naBaTh Bib M3ydaeMbIx GyHkiuil. [I0KA3LIBATE CXeMATHUECKH TONOKEHUE Ha
[POTIOPIMOHATIEHBIC KOOPJAMHATHOM MIOCKOCTH rpaduKoB GpyHKIMI Buga: y =x%,y =x°,y = x, y = [x|.
3aBUCUMOCTH, UX TpaduKH.
[unep6ona. Hcnoab3oBarh  GyHKUHOHATbHO-TpaduUecKHe  TPEACTABJEHHSA U PEUICHUS U
MCCIICIOBAHUST YPABHEHUH U CUCTEM YpPaBHEHUI.
I'papux ¢QyHkumm y = x°
Dyukiuu y = x2, y = x°, y = [[IpuMeHsATH uudpoBbie pecypehbl JUist IOCTPOSHUs rPaQUKOB QyHKIM#
x, y = |x|; rpaduueckoe
peleHue  ypaBHEHUH u
CHUCTEM ypaBHEHHI
IloBTopenue  wm |[IoBTOpEeHUE OCHOBHBIX (BbIOMpaTh, NPHUMEHATb, OLICHHWBATH CHOCOObLI CPABHEHUS YHUCEJ, BBIYUCICHUH,

00001menne (6 1)

[MOHATUN U METOLOB KypCOB 7
n 8 KiaccoB, 0000IEHHE
SHAHUHN

MpeoOpa3oBaHuil BRIPAKECHUIM, PEILICHUS] YPaBHEHUH.

OcylecTBISATh CAMOKOHTPOJIb BBINOIHIEMbIX IEHCTBUN U CAMONIPOBEPKY pe3yJibTaTa
BBIYUCIICHUH, IPe0oOpa30BaHuil, OCTPOCHUH.

Pemate 3a7a4u U3 peajbHOM KHU3HHU, NPUMEHATh MATEMATUYECKUE 3HAHUS JUIA
peleHus 3a/1a4d U3 Ipyrux NpeaIMeToB.

Pemiath TEKCTOBBIE 3aa4u, CpaBHUBATD, Bblﬁl/lpaTl) CIoco0bI peuicHusd 3a1a4un
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9 kJyacc (He meHee 102 4)

Ha3zBanue
pa3nesia (TeMbl)

Kypca (4ucio
4acoB)

OcHOBHOe coJep:kaHue

OcHOBHBIE BUIbI J€ATEJIbHOCTH 00YyYAKOLIUXCS

Uuciaa u
BBHIYMCJIEHHUS.
JlelicTBUTEIbHBIE
qHCcIa

CRY

PammmonansHBIE qucia,

MppaloHaIbHbIE yHcia,

KOHEYHBIE M OCCKOHEYHBIE

NeCATUYHBIE JPOOH.

MHOXKECTBO IEUCTBUTENBHBIX
NECUCTBUTENBHBIE
OECKOHEYHEIE

JHCET;
qpcia  Kak
necsATUYHbIC apoOu. B3zammHO
OJHO3HAYHOE  COOTBETCTBHC
MEXKITY MHOKECTBOM

I[ef/’ICTBI/ITCJILHbIX YUCCJI n

MHOXCECTBOM TOYCK

KOOPJIWHATHOM IIPSIMOM.

CpaBHCHI/Ie JIECTBUTEIBHBIX

qrcel, apupMeTHIECKue

NEeHCTBUSA C IEUCTBUTEILHBIMU

YUCIIaMHU.

[TpubmxéHHOE 3HAYCHUE
BEJINYUHBI, TOYHOCTH
NpUOITMKEHUS.

Pa3BuBaTthb npeacraBjdeHuss O 4YHCIaX: OT MHOXECTBAa HATypaJIbHBIX YHUCEIT OO

MHOXCECTBaA I[CﬁCTBHTCJILHbIX YHUCCII.

O3HAKOMHTBCA C BO3MOJKHOCTBIO IPEACTABICHUS JEHCTBUTEIBHOIO 4MCIA Kak
OECKOHEUYHOH  JEeCATUYHOM  J1podu,
palMOHAIbHBIX U UPPALMOHAIILHBIX YACEI.

NPpUMCHATD JACCATHYHBIC HpI/I6J'II/I)KCHI/ISI

HN300paxarh AeiiCTBUTEIbHBIC YUCIIA TOYKAMU KOOPIUHATHOM IPSIMOM.
3anucpIBaTh, C)ABHUBATh M YNOPAJAOYMBATH JCHCTBUTEIbHBIE YUCIIA.
BbINOJIHATH, COYETasE YCTHHIE U TMCbMEHHBIE IPUEMBI,

apmbMeTuqecmle JeHCTBUA C palvOHAJIBHBIMHA YHCIaMHU; HAXOAUTDL 3HAUCHUA
CTEIICHEH C IIeIBIMM IIOKa3aTeIsIMH | KOpHef/'I; BbBIYUC/IATD 3HA4YCHUA

BBIPAYKCHUIA.

YHCJIOBBIX

[MosyuuTh mnpeacraBjieHHe O 3HAYMMOCTH JICHCTBHUTENBHBIX YUCET B MPAKTUYECKOU
NEeITEeIbHOCTH YEJIOBEKA.

AHaJII/lI}I/lpOBaTb M JeJJaThb BbIBOAbI O TOYHOCTH HpI/I6J'II/I}KeHI/ISI I[@ﬁCTBI/ITGJ'IBHOFO qHucia
IIpH1 PCIICHUHA 3a1a4.

OKpyriasTh 1eHCTBUTENbHBIE YHCIIA, BHIMOJHATH NMPUKUAKY PE3yJbTaTa BEIYHUCICHUH,
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Oxpyrnenue uncen. [Ipukuaka

OLICHKY 3HAYEHHUH YHCIOBBIX BBIpa)KeHHfI.

1 OLEHKA pe3yabTaTOB .
. 3HAKOMHUTLCS ¢ HCTOPHUEH Pa3BUTHS MAaTEMATUKHU
BBIYMCIICHUI
YpaBHeHMsI JIuneitnoe ypaBHeHHE. (OcBaMBaTh, 3alIOMUHAT W NPUMEHATHh rpaduyecKkue MeTOAbl IIPU PEIICHUU
. Pemenue YpPaBHEHHUH, ypaBHEHUH, HEPABECHCTB U UX CUCTEM.
C ORHOH CBOISIIIINXCS K JINHEHHBIM.
Pacno3HaBaTh 1ieJbIe ¥ JPOOHBIC YpaBHEHUS.

IEPEMEHHOM Ksanpatnoe YpaBHEHHE.

. [PemiaTh JTMHelHbIe U KBAJPaTHbIe YPABHEHHS, YPABHEHUS, CBOASIIMECS K HUM
(14 1) Pemenne YpaBHECHUH, Aap yp » YP ’ JU ’

CBOJSILIMXCS K KBaJIpaTHBIM.
buKBaIpaTHBIE YpaBHEHUS.

[Iprmepsl pelienus
YypaBHEHU U TpeTbeit 31
4eTBEPTOU CTENeHen

Pa310KEHUEM Ha MHOXHTECIIN.

Pemenne  npoGHO-

palMOHATIBLHBIX YPaBHEHUH.

Pemenrie TEKCTOBBIX 3ajay

aJIT e6paI/I‘{eCKI/IM METOA0OM

npocTeiiire ApoOHO-paiOHaIbHbIE YPaBHEHUS.

l'[pezmaraTb BO3MOJKHEIE CITOCOOBI pCUICHUA TCKCTOBBIX 3aj1a4, Oﬁcy)KI[aTb HX U
pemiaTb TCKCTOBBIC 3a1a4M pa3HbIMU croco0aMu.

3HAKOMUTBCS ¢ UCTOPHUEN Pa3BUTHS MaTEMATUKU
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Cucremsl JIuneliHoe  ypaBHEHHE ¢ (OcBauBaTh M NPUMEHATb NPUEMBI PEIICHUS] CUCTEMBI IBYX JUHEHHBIX YpaBHEHHH C
YPABHeHMI BYyMsI NByMsI IEPEMEHHBIMU U CUCTEMBI [IByX YPABHEHHUH, B KOTOPBIX OJHO YpPaBHEHUE
(14 1) MEPEMEHHBIMH U €T0 TpapuK. [HE SBJISETCS JTUHEHHBIM.
Cuctema 1Byx JuHeHHbIX Mcnoab3oBaTh  (QYyHKIIMOHAIBHO-TpadUUECKUe TPEACTABICHUA JUIS PpelleHdusl M
YpaBHEHUN c JIBYMS MCCJI€AOBAHUSA YPAaBHCHUN U CUCTEM.
[IEPEMEHHBIMU U €€ pEILICHUE.
AHAJIM3UPOBATH TEKCTHI 3a/1a4, pemiaTh X ajir NYECKUM CII M: IepexoauTh
PemeHie cHeTeM BYX JM3HPOBA €KCTBI 3a]1a4, pe anredpa ec6 croco6o epexon
. OT CJIOBECHOM (POPMYIMPOBKM YCIOBHS 3aJayd K anreOpanyeckod MoOJenu IyTEM
YPaBHEHHH, OJHO U3 KOTOPBIX (popmymp Y 5 a P a y
. . [COCTABJICHUSI CHUCTEMBI aBHEHUIl; pelmIaTh COCTaBJICHHYIO CHCTEM aBHEHUII;
JTMHEWHOE, a IPyroe — BTOPOi yp - P y y Yp ’
HHTEPIPETHPOBATHL PE3YJIBTAT.
CTCIICHM. pripeTup pesy
3HAKOMMTBCS C HCTOPHeEN Pa3BUTUS MAaTEMATUKH
['padrueckas HHTEpIpeTaLHS P P
CUCTEMBI YpaBHEHHUN c
BYyMs IIEPEMEHHBIMU.
Perrienrie TEKCTOBBIX 3aliad
IreOpandecKuM CrIoCOOOM.
HepaBencTBa Hucnossle HepaBeHCTBA U UX UuWTaTh, 3amHCBIBATh, NMOHMMATh, HHTEPNPETHPOBATh HEPABEHCTBA; MCIIOJIb30BATh
16 4) CBOKWCTBA. CUMBOJIMKY WM TE€PMHUHOJOTHIO. BBINOJHATH  mpeoOpa3oBaHUs  HEPABEHCTB,
. HCIO0JIB30BATH JJIsl NIPeoOpa3oBaHUs CBOMCTBA YMCIOBBIX HEpaBeHCTB. Pacmo3HaBaTth
/luHeiiHple  HEpaBEHCTBA C

OAHOM TEPEMEHHOW U UuX

pEIICHHE.
CucTeMBI JIMHEWHBIX
HEpaBEHCTB c OIHOM

[IEPEMEHHOM U UX PEILICHHUE.

KBanpaTtHble HEpaBEeHCTBA W

MUHENHbIE W KBaJpaTHbICE HEPABEHCTBA. PemlaTh JMHEHHBIE HEPAaBEHCTBA, CUCTEMBI
MMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKYAIOIINX KBAIPATHOE HEPABEHCTBO, U
pelaTh 1X; 00CYKAATh [IOJIyYCHHBIC PEILICHHUS.

N300paxkaTh pelieHre HEPABEHCTBA M CHUCTEMbl HEPABEHCTB Ha YHCIIOBON MPSMOH,
3aMMCHIBATH PEIICHHUE C MOMOIIBK CHMBOJIOB.

Pemath KBagpaTHbIC HEPABEHCTBA, UCTIONbB3Ys IpaduyecKre IpeaCcTaBICHHUS.
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UX pELICHNUE.

['paduueckass mHTEpPHpETANS

HEPaBEHCTB " CUCTEM
HEPABEHCTB c JBYMsI
[epEeMEHHBIMU

OcBauBaTh U NPUMEHSITh HEPABEHCTBA MPU PEIICHUM Pa3IMYHbIX 3a/1a4, B TOM YHCIIEe
PaKTUKO-OPUEHTUPOBAHHBIX

DyHKUUH

(16 4)

KBanpatuunass QyHkius, e€
rpadux u CBOICTBA.
[Tapabomna, KOOPJAUHATHI
BEpIIMHBI  Mapaboybl, OCh
CUMMETpPUHU napaloJIbl.
Crenennple  (QyHKIMH ¢
HATYPaJbHBIMH ITOKA3aTEISIMU
2 u 3, ux rpaduku U
CBOMCTBA.

['paduku GbyHKUIMI:

v=kx,y=hkx+b, y=ax’ y=
ax’, y=vx, y =|x|

PacnosHaBaTh BHIbl H3y4aeMbIX (YHKLUMH; WJLUIIOCTPHPOBATH CXeMaTHYeCKH,
00BSICHATH PACIIONOKEHHE HAa KOOPAUHATHOM MJIOCKOCTH TpadukoB (QyHKIUH Buaa:

y=kx,y =ke + b y=axt, y = ax’ y=\/‘3_c, y =|x| B 3aBUCHMOCTH OT 3HAUCHUU

KOA((UILIMEHTOB; OIUCHIBATh UX CBOMCTBA.

Pacno3naBaTth KBaJpaTHuHy0 QyHKIHIO 110 (hopmyre. [IpuBoaAUTH MpUMepPHI
KBa/IpaTUYHBIX 3aBUCUMOCTEN U3 peabHON )KU3HU, PU3UKH, TEOMETPHH.
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UucsoBLie
MOCJIeA0BATE/Ib-
HOCTH

(15 v)

[lonsaTtue YUCJIOBOU
[1OCJIEIOBATEIHLHOCTH.

3aganue
[10CJIEI0BATENILHOCTH
pEKyppeHTHON (HOpMyIIOi 1
(dhopMyII0ii 7-TO YIeHA.

Apudmernueckas u
reOMETpUUECKass MPOrPECCUN.
Dopmyisl n-ro 4JIeHa
apupMeTHIECKON u
rEOMETPUYECKON TPOrPECCH,
CYMMBI IIEPBBIX /1 YICHOB.

M300pakenne YJICHOB
apudmeTryeckoit 51
reOMETPUYECKON MpOrpeccui
TOYKAMH Ha KOOPAUHATHOMU
[JIOCKOCTH.

JIunennbIin u
SKCIIOHEHIIMAIBHBIN POCT.

Cno’kHbIe TPOLEHTHI

Pacno3HaBath apudMETHYCCKYI0 M TEOMETPHYCCKYI0 TIPOTPECCUU TIPH  Pa3HBIX
crroco0ax 3aaHus.

BbINOJHATHL BBIUUCIEHUS C UCMOJIb30BaHUEM (OPMYI #1-TO wieHa apu(pMETHYECKON U
reOMETPUUYECKOH MPOTrPECCU, CYyMMBI TIEPBBIX 71 YJIEHOB.

I/I306pamaTb YJICHBI ITOCJIEA0BATCIIbPHOCTH TOYKaMH1 Ha KOOpl[I/IHaTHOﬁ IIJIOCKOCTH.

Pemath 3a1aun, CBA3aHHBIE C YUCIOBBIMHU MOCJIEI0BATEIILHOCTAMHU, B TOM YHCIIC 3a/1a41
W3 peajbHOM KU3HU (C UCIIOIH30BAHUEM KAJIBKYJISITOPA, IU(PPOBBIX TEXHOJIOTUH).

I[loBTOpEHME,
0000IIEHHne,
CHCTeMAaTH3aIH
A1 3SHAHMII

Uucaa u BBIYHCJICHUS
(3amuce, CpaBHEHHUE,
efcTBHSA c
NIEHCTBUTEIBHBIMM  YKCIIAMH,
YICIIOBAs MPSMast; MPOLIEHTHI,

OnepupoBaTh NOHATHAMHU: MHOXECTBO, IOJMHOXECTBO, ONEPALMU HAJ MHOXECTBAMU;
HCNOJb30BATh TpapuuecKkoe NpEeACTaBICHUE MHOXKECTB JJs ONHCAHUS pPEealbHBIX
MPOLIECCOB U SIBJIICHUH, IPY PEIIEHUH 33/1a4 U3 IPYTUX y4eOHBIX IPEAMETOB.

AKTyaJII/ISI/IpOBaTI) TEPMHUHOJIOTHI0O U OCHOBHBIEC IICﬁCTBHﬂ, CBfI3aHHBIC C YHUC/IAMMU.
HATYpPaJIbHOC YUCJIO, MMTPOCTOC U COCTABHOC 4HnCJja, ACTITUMOCTb HAaTypPaJIbHBIX YHUCCII,
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(18 u)

OTHOIIICHMS,

MIPOIOPLINH;

OKpyTIJieHue, TNpUOIMKEeHUeE,

OLICHKA; PCHICHHUC TCKCTOBBIX

3aa4
criocobom)

apu(MeTHIECKUM

[MPU3HAKHW ACJTIUMOCTH, LCJI0C€ YMUCI0, MOAYJIb YHCIIA, OOBIKHOBEHHAsI U ACCATUYHAs
poOH, CTaHMAPTHBIN BU YnCia, apuPMETHISCKUN KBaAPATHBIN KOPEHb.

BbuInoaHITH HeﬁCTBHﬂ, CPAaBHUBATDH H YHIOPAA0YMBATH YKCIIa, IPCACTABJIATh YHCJia Ha
KOOpI[I/IHaTHOI\/'I HpHMOﬁ, OKPYIJIATHL 4YHCJIA;, BBINOJHATb TNPUKUIAKY H OLECHKY
pe3yjibTaTra BBIYHCIICHUIA.

Pemiath TekcTOBBIE 3agadyu apudpMeTHUEeCKHUM crocoOoMm. Pematrs npakTuyeckue
3a/a4M, COJAEpIKAIIHUE MPOLEHTHI, O, YaCTH, BbIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTb -
BpeMs - paccTOsiHME, IIeHa - KOJIMYECTBO - CTOMMOCTh, 00BEM paboThl Bpems -
[IPOU3BOJUTENIBHOCTD TPY/a.

Pa30upaTh peanbHble JKM3HEHHBIE CHUTyallud, (POPMYJIHMPOBATHL UX Ha S3bIKE
MaTeMaTHUK{,  HaXOAWTb  pELICHHE, TNPUMEHsSsI  MaTeMaTW4YecKWid  ammapar,
HHTEPNPeTHPOBATH PE3YJIbTAT
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AsiredOpanyeckue
BBIPpAKeHUSs
(mpeobpazoBaHue
areOpandecKux BhIPAKEHHIH,
JIOIyCTUMBbIE 3HAUECHHUS )

OyHknun (moctpoenue,
CBOMCTBA M3YYEHHBIX
GbyHKIH; rpaduieckoe

peuieHue YpaBHEHHH MW HX
CUCTEM)

OHBpHpOBaTb NOHATUAMM: CTCIICHb C ICJIbBIM IIOKa3aTclIEM, apI/I(l)MeTI/I‘IeCKI/Iﬁ

KBaJIpaTHBIN KOpPEeHb, MHOTOWIEH, alredpandeckas 1po0b, TOKIAECTBO.

BbInoHATH AelcTBUS: pacuéTsl bopmynam,
MpeoOpa3oBLIBATH 1LIETIbIe, IPOOHO-PAIIOHATBHBIE BBIPAXKEHUS U BHIPAKEHUS C KOPHIMH,
pEaNn30BbIBATh  PA3JOKEHUE MHOTOYJICHA TOM 4HuCIe C

OCHOBHBbIC BBINIOJIHATH 110

Ha  MHOXUTC/IH, B
M CIIOJIb30BaHHEM (1)OpMy.]I PA3HOCTH KBAAPATOB U KBaApaTa CYMMBI U pa3HOCTU; HAXOAUTH

0Ty CTUMBIE 3HAUYEHHSI IEPEMEHHBIX ISl IPOOHO-PAIIIOHAIBHBIX BRIPAXKECHUN, KOPHEH.
MoaeaupoBaTh ¢ IOMOLIbIO (POPMYJI peabHbIe IPOLIECCH] U SIBICHHS

OnepupoBaTh NOHATUAMM: QYHKUUS, rpaduk QyHKIUH, HYIH QYHKIUH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA, MPOMEXYTKU BO3pacTaHusi, yObIBaHUS, HaHOOJIbIIee U HaUMEHbILIEEe
3Ha4YeHUs] PYHKILINU.

AHAJIU3MPOBATh, CPABHUBATH, 00CYK/1aTh CBONCTBA (DYHKIMHA, CTPOUTD UX I'paduKu.

OnepupoBarhb NOHATUSMMU: npsimast MIPONOPLINOHAIBHOCTbD, oOpatHas
[IPONOPLMOHANILHOCTD, JIMHEWHass (QYHKIUS, KBaapaTHuHas ¢QyHKOus, Mmapabona,
rurnepooa.

HUcnosib30BaTh rpauKM JJIsl ONPEACIICHUs] CBOMCTB, MPOIECCOB M 3aBUCUMOCTEH, ISt
perieHus 3aa4 U3 JPYruX y4eOHBIX MPEAMETOB U PEATbHOW JKU3HU; MOAEJIMPOBATH C
MOMOIIbIO TPaUKOB peabHbIE MTPOLECCHI U SBICHHUS.

Beipakath (popMy1aMH 3aBUCUMOCTH MEKy BEIMYNHAMU
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Ha3zBanue
pa3nesia (TeMbl)

OcHoOBHOE coep:kaHue

OcHOBHBIE BUIbI J1€ATEJIbHOCTH 00YyYAIOIIUXCS

Kypca (4ucjio
4acoB)

Uucia u JlelicTBUE C palMOHAIBHBIMU [YTUIYOJISITh IPEACTABICHUE O YHUCIE W UHUCIOBBIX CUCTEMAaX OT HaTypaJbHBIX J10
BbIYHMCJICHHS. YUCJIAMH, UPPALMOHAIBHBIMU [IEHCTBUTEIBHBIX YUCEN; O POJIU BBIYMCICHUN B YEJI0BEUYECKOM IPAKTUKE.
JlelicTBUTE/IbHBIE | YHCIIaMU, KOHEUYHBIMHU U .
o 3anuchIBaTh U BBIIOJIHATH IEHCTBUS C YUCIIAMU B CTAHIAPTHOM BUJE.

OECKOHEUHBIMU JIECATUYHBIMU . .

Beipa:kaTh 4ucia B DKBHUBAJCHTHBIX (pOopMax, BbIOMpas HauOosee MNOAXOAAIIYIO B
(9 v) OpoosiMu B mporiecce p 5 (bopmax, P AXOAAILY
.. [3aBUCHMOCTHU OT KOHKPETHOW CHUTYyalUU.
BBIYHCIICHUS 3HaYEHUN

anreOpanvecknux BBIPAKEHUN
Y PEILIEHUH TEKCTOBBIX 3a]1a4.

3anuch ynciaa B CTaHAAPTHOM
BU/ie, ACUCTBHSA C 4YHCIAMH,
3alMCaHHBIMU B CTaHJAPTHOM
BUJIC.

[IpumeHeHne CpaBHEHHUS
JNCHCTBUTEIBHBIX YHCEN JUIA
OINIPEEIICHUN PACIOJIOKEHUS

TOYEK Ha YHCIOBOW MpPsIMOH

npu reOMETPUIECKON
UHTEPIIPETauU peuieHus
HCPAaBCHCTB n CHUCTEM
HEPaBEHCTB.

HpeIlCTaBJIﬂTb HeﬁCTBHTeHBHBIe ypciia Kak OeCKOHEYHEBIE ACCATUYHBIC ,I[pO6I/I,
MNPUMEHATD JACCATUYHBIC HpI/I6J'II/I)KeHI/I$[ palluOHAJIBHBIX U UPPALNUOHAJIBHBIX YUCCII.

HN300paxkarh AeiiCTBUTENbHBIE YUCIIA TOUKAMU KOOPJIMHATHOM MPSIMOM.

Hcnoab3oBaTh MNOHATUS H YMCHUs, CBA3SAHHBIC C MNPONOPHHOHAIBHOCTBIO BCJIWYHH,
MMPOLUCHTAMH B XO04€ PCHICHUA MAaTCMATUYCCKUX 3a4ad U 3aJa4 U3 CMCKHBIX IIPECIMETOB,
BBIITOJIHATD HECIOKHBIC ITPAKTUYCCKHUE PACUCTEI.

BbInoHATHL, coueTas YCTHBIE W MUCHMEHHBIC NMPHUEMBI, apupMETHYECKHE NEHCTBHS C
palMOHAIBHBIMM YHCIIAMH; HAXOAUTh 3HAYCHHs CTENEHEH C LEIbIMM IOKa3aTelsIMH U
KOPHEW; BBIYMCJIATH 3HAYCHHS] YHUCIIOBBIX BBIPAKCHUM.

AHAJIN3MPOBATh U AeJIaTh BBIBO/bI O TOUHOCTU MPUOJIMKEHUS JEHCTBUTENBHOIO YKCIa
[IpU PELICHUN 3a/au.

Hcnonb3oBaTh NpUEMBI, PALMOHAIU3UPYIOIIME BBIYUCICHUS, MPUOOPECTU MPUBBIUKY
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[TpubnmkEHHOE BBIYHCIICHUE
3HAYEHUH  HPpaAIOHAIBHBIX
qrce, TOYHOCTD
MPUOSTKEHUS.

Pemenue TekCTOBBIX 3a1ay C
IIPUMEHEHNUEM OKpYTJICHUS
yuces, IMPUKUIKA U OLEHKa
pe3yJIbTaTOB BBIYMCIIEHUM.

KOHTPOJUPOBATb BBIYHMCIICHH, BLI6I/Ipa$I MOAXOASIIUN JIJIs CUTyalluu CI10c00.

YpaBHeHus1
¢ OJHOM
1nepeMeHHOol

(18 )

IIpumeHeHue JIMHEUHBIX
YpPaBHEHUM, CBOJSIIMXCS K
TMHENHBIM, KBaIpaTHBIX
YPaBHEHUH IIPpU  pELICHUU
3a/lady Ha COBMECTHYIO padoTy,
JIBIKEHHUIO 0 JOpOre u Mo
peke, 3aJad  Ha  CIOXHbIE
[IPOLICHTHI.

Pemenue YPaBHEHUH,
CBOIAIIUXCS K KBaJpPAaTHBIM.
bukBanpaTHbIC ypaBHEHHS.

YpaBHEHUS TpeThen U
YETBEPTOU CTENEHEN,
Pa3I0KEHUE Ha MHOXKUTEIH.

Pemenne  mpoOHO-
PaLMOHAIbHBIX YPAaBHEHU.

PemaTh nuHelHbIE U KBaJipaTHBIE YPABHEHUS, YPaBHEHUS, CBOJAIIMECS K HUM,
npocTeiime ApoOHO-paMOHAIbHBIE YPaBHEHHUS.

[IpeacTaBJasATh CBS3b MEXIY aHATUTHUECKOU 3aMMChI0 YPABHEHUS U €T0 rpaduuecKon
WHTEPIPETALMEH.

Biaanerb pa3nnuHbIMU CTIOCOOAMU PEIIEHUS TEKCTOBBIX
33,713‘1, HpI/IMeHHH JJIA UX pemeHI/m ypaBHeHI/ISI, HepaBeHCTBa, CUCTCEMBI ypaBHeHHfI.

3HAKOMHUTLCH € HCTOpHeﬁ Pa3BUTHA MATCMATHUKHU
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CucreMbl Cucrema JByX JIMHEWHBIX | Biaamers, mnpuémaMu perieHHss CHUCTEMbI JIBYX JIMHEHHBIX ypaBHEHHH C JIBYMS
yYpaBHeHMit ypaBHEHUI c JIBYMSI [TIEPEMEHHBIMU M CHCTEMbI JIBYX ypPaBHEHHH, B KOTOPBIX OJHO YpaBHEHHE HE SIBIISCTCS
NepeMEHHBIMH U €€ pelleHue. JTMHEHHBIM
18 4
(8 4) ccnenoBanue Pa3IUYHBIX
. Hcnonb30BaTh  (QYyHKIMOHAIBHO-TPaQUUECKUE TPEACTABICHUS JUIS PpPelleHus] H
¢usuyeckux ~ SBICHUH ¢ N
. HccIe0BAHNA YPABHCHUI U CHCTEM.
NPUMCHEHHEM JMHEHHBIX
YPAaBHCHUH C NBYM3 IIpuMeHsATh ypaBHEHUE KaK BAKHEHIIYI0O MAaTEMATUYECKYIO MOJEIb Ul ONMCAHHUS U
W3y4eHUS PAa3HOOOPAa3HBIX pEANTbHBIX  CHTYaIHi elmaTb TEKCTOBBIC  3aJayd
[ePEMEHHBIMH 1 HX IPadUKOB. | p P p yatud, — p A
QIreOpanyeckiuM METOAOM.
Pemenne CHCTEM  JIBYyX .
. IlepexoauTsh OT ClIOBECHOH (POPMYIMPOBKH YCIOBHS 3aa4H K ajareOpandeckoi Moienu
YPaBHEHUH, OJJHO M3 KOTOPBIX h 8 )
. .. [MyTEM COCTaBJICHHSI CHCTEMbI YPaBHECHUIl; pelIaTh COCTABICHHYIO CUCTEMY YPaBHEHHIA.
JINHCHMHOC, a IPYro¢ — BTOPOU y M P y yyp
CTCICHH. VCnob30BaHUe 3y akomMuThes ¢ HCTOPHeii Pa3BUTHS MATEMATHKH
rpaduveckoil WHTEepIpeTauu
CHCTEMBI YpaBHEHUN c
NBYMSI  NEPEMEHHBIMH  JUIS
OIIpeIeTICHUS KOJINYECTBA
penieHuit CHCTEMBI u
NpEBAPUTEIILHOTO  PEIICHUS
TEKCTOBBIX 33/1a4.
PerreHe TEKCTOBBIX  3ajad
anreOpanvdecKuM criocodbom
HepaBeHncTBa, Cuctembl nuHeHHBIX [IpMMeHSITH anmapat HepaBEeHCTB IS pEIICHUs 3a/1a4 U3 pa3IMyHbIX pa3/IeioB Kypca
CHCTEMBI HEPaBEHCTB C OJTHOM [MaTeMaTHKH.
HEPABEHCTB NEPEMEHHOM U MX pEelICHHUE. . . .
Hcnonb30BaTh cBOicTBa (DyHKIMH [T pEIICHNs] KBaIPATHBIX M JINHEWHBIX HEPaBEHCTB.
(22 v) KBagpaTHble HEPABEHCTBA U MX

BouInoaHsITH Hp606p830BaHI/I$I HEPaBCHCTB, UCNT0JIB30BATDb JIA Hp606pa30BaHI/I5I
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pelieHue.

Pemenne JIMHENHBIX

31
KBaJpaTHBIX HEPABEHCTB C
HNCIIOJIb30BAHUEM CBOMCTB H
rpauKoB JIMHEWHOM u
KBaJ[paTUYHON GbyHKIHA.

['paduueckass HMHTEpIpeTALUSL

CBOICTBA YMCJIOBBIX HEPABEHCTB. PemiaTh JTUHEITHbIE HEPABEHCTBA, CUCTEMBI JINHENHBIX
HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIMX KBaApPaTHOE HEPABEHCTBO, U PEIIaTh
1X; 00CYKIaTh MMOJyYCHHBIC PEIICHUS.

[IpencTaBisiTh CBSA3b MEX/y aHAITUTUYECKOM 3aMChI0 HEPABEHCTBA, CUCTEM HEPABEHCTB
U UX rpaduyeckoi HHTEpIpeTanuei.

N300pakarh pelieHue HEPABEHCTBA U MX CUCTEM Ha YMCJIOBOM MPSMOi, 3aNUCHIBATH
pelIeHre C TOMOIIBI0 CUMBOJIOB.

HEPaBEHCTB u cucTeM
HCPABCHCTB ¢ ABYMA \Pemrath kBagpaTHble HEPABEHCTBA, UCTIONB3Ysl TPa(QUUYECKHE TIPEACTABIIECHHUS.
MePEMECHHBIMU
[IpuMeHsITh HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 33/1a4, B TOM YHCIIE TIPAKTHKO-
OpPUCHTHPOBAHHBIX
DYyHKIUT HccnenoBanue nuHelHOW, [CTPOUTh CXeMaTHYECKOe N300paKkeHHe TPaUKOB Pa3IuIHBIX (PYHKINH, PACIO3HABATH
KBaJPaTUYHOW,  KyOWYecKoW [BUABI M3ydaeMbIX (YHKIHN 1Mo (Gopmyiam, rpadukaM; o0bSICHATH PACIIONIOKECHUE Ha
204 . o o .
( ) byHKIHi, 00paTHO [KOOPAMHATHOM MIOCKOCTH TrpadukoB GyHKUMN BUAa: y =kx, y=hkx + b,
MPOMOPIMY O UX (hopmynam 5 k 5 5 .
y=ax'+bx+cy=_y=ax,y=ax,y =y B 3aBHCHMOCTH OT  3HAYeHHil
u  rpadpuky. Iloctpoenue o

rpadukoB QyHKIUH, 007IaCcTh
OTIpeIeICHNUS KOTOPBIX
OTPaHUYECHHOEC  MHOXKECTBO.
['eomeTpuyeckoe
npeoOpa3oBaHKe

byHKIHIA.

rpa¢puKoB

['paduku byHKIMi:

y=kx,y=kx + b,

y ax’> + bx + ¢

K02 (UIIMEHTOB; OMKUCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaJpaTHUHYIO QYHKIHUIO IO GopMyJie, BbIAEAATH KBaIpaT IBy4IeHA U3
KBaJIPATHOTO TPEXWIeHA; paCKIaJAbIBaTh TPEXUJIECH HA MHOXKUTEIH, €CITH €CTh KOPHU;
cXeMaTH4YeCKH N300paxaTh rpaguk QyHKIUN y=X" IpU pa3IHUyHbIX I1 ¥ ONHCHIBAThH
CBOICTBA; BBIYMCIIATH 3HAUEHUE KOPHS N-0M CTENEHU; YIIPOLIaTh BBIPAXKEHUS CO
CTETICHSIMH.

[IpuBoAMTHL NPpUMeEPbI KBAPATUYHBIX 3aBUCUIMOCTEHN U3 pealbHOM KU3HU, PU3UKH,
TEOMETPUH.

CTpouTth M U300paxkaTh cXeMaTHYeCKH rpaduKy KBAIPaTUYHBIX (YHKIIUH, 3a1aHHBIX
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y = ax’,y = ax’,

k
y:\/x;y:;

['padpuxn
ONUCAHUH

byHKIIIH B
pa3IMYHbBIX
pOIIECCOB B (pr3HKe.

dopmynamu Buna y = ax?, y=ax*>+q,y=a(x + p)>,y =ax* + bx + c.

AHAJIM3MPOBATH U NPUMEHSATH CBOMCTBA M3yUYEHHBIX (YHKIHMH /Ui UX [TOCTPOECHHUS, B
TOM YHCJIE C TIOMOUIbIO IU(POBBIX PECYpPCOB

YuciaoBbie
MnocJjeaoBarTeIb-
HOCTH

(15 4)

ApudmeTnaeckas u
reOMETpUYECcKass TMPOrPECCHH.
3ajaun U3 peaabHOM KU3HU Ha

BBIUHCIICHUE CJIOKHBIX
[IPOLICHTOB. [IpumeneHne
MpOrpeccuii B~ CMEXKHBIX

Haykax. DopMmyibl 7-TO 4ieHa
aprudMeTHIecKoi "
TEOMETPUUYECKOU IIPOrPECCH,
CYMMBI IIEPBBIX /1 YICHOB.

300pakeHue
apudmeTHuecKoit u

YJICHOB

TEOMETPUYECKON IPOrpeccuit
TOYKaMHU Ha KOOPAHMHATHOU
[JIOCKOCTH.

JInHeHbIi u
DKCIIOHEHLIUAJIBHBIN POCT.

AHaau3upoBaTh (QOpMyITy #7-TO UJIEHA TMOCIEAOBATEIHHOCTH WIH PEKYPPEHTHYIO
(dbopMyIly M BBIYMCIASATH WICHBI TOCIEA0BATEILHOCTEH, 3a/IaHHBIX ATUMH (DOpMyTamH.

[IpumeHsiTh CBOiicTBa apuMETUUYECKOW U TEOMETPUYECKOW TMporpeccuid it
HAaXO0’K/JICHUsI HEU3BECTHBIX YICHOB I0CIEN0BATEIIbHOCTEH.
YcTaHaBJIMBATh 3aKOHOMEPHOCTb B IIOCTPOEHUHM IOCIEAOBATEIBHOCTH,  €CIIU

BBITIMCAHBbI IICPBLIC HECKOJIBKO €€ YICHOB.

Pemats, 3amaun Cc UcCHoONb30BaHUEM (GOPMYJT #-TO  WieHa apuMETHUECKOW W

reOMETPUYECKOM Mporpeccuii, CyMMBbI MEPBBIX 71 YJICHOB.
N300paxaTh 4IeHBI OCIEA0BATENBHOCTH TOUKAMH Ha KOOPAMHATHOM MJI0CKOCTH.

AABJICHUH
WUTIOCTPUPYIONIME HW3MEHEHHE B apU(PMETHYECKONH NPOTPECCHH, B TE€OMETPHUECKOU
MPOTPECCUH; N300paKaTh COOTBETCTBYIOIIUE 3aBUCUMOCTH IPaUICCKHU.

PaccmaTpuBath mnpuMepbl NPOLECCOB U U3 pealbHOM  KU3HH,

PemiaTh 3a1a4m, CBSI3aHHBIC C YUCIOBBIMH TOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE 33]a4H
U3 peaNbHON KU3HU C HCIIOJIb30BAHHEM IHU(PPOBBIX TEXHOJOTHH (DJICKTPOHHBIX TaOIHII,
rpauuecKoro KaubKyJIsaTopa U T.I1.).

PemaTh 3a1aun Ha CIO0XHBIE IPOLEHTHI, B TOM YUCIIE 33Jla4M U3 PEaIbHOM MPaKTUKHU (C
MCIIOJIb30BaHUEM KaJIbKYJIATOPA).
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3HAKOMHUTLCH € HCTOpHeﬁ Pa3BUTHA MATCMATHKH

[Ipu paspaboTke paboueil NporpaMmbl B TEMAaTUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MO>KHOCTHU
WCIIOJB30BaHUS  JJIEKTPOHHBIX  (IIM(PPOBBIX) 00pa30BaTEIBHBIX PECYpPCOB, SBISIOMMXCS  y4eOHO-METOIUYCCKUMU
MatepuagaMu (MyJbTUMEAUNUHBIE NPOTPaMMbl, HJIEKTPOHHBIE YUYEOHMKHM W 3aJa4HUKHU, DJIEKTPOHHbIE OUOIMOTEKH,
BUpTYyaJbHbIE Ja0OPATOPUHU, UTPOBBIC MPOrPaMMBbI, KOJUICKIIMH ITU(POBBIX 00pa30BaTEIbHBIX PECYpPCOB), UCIOIb3yEMbIMU
st o0yueHus W BocmuTaHusi oOydarommxcs ¢ HOJIA, mpenctaBieHHBIMH B SJEKTPOHHOM (IudpoOBOM) BHIE U
peanusyronuMu  auaaktudeckue Bo3mMoxkHocTH MKT, comepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATEIBCTBY 00
o0pa3oBaHUM.
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OE/TEPAJIBHASA PABOYAS TIPOI'PAMMA
YYEBHOTI'O KYPCA «I'EOMETPUS». 7-9 KIIACCBI

esn u3yyeHus y4e0HOro Kypca

«MareMaTuky yKe 3aTEM YYUTh HaJ0, YTO OHA YM B MOPSAAOK IPUBOAUT, —
IHAcaJl BEJIUMKUN pycCKuil yuyeHbld Muxawn Bacuibesuu JlomoHocoB. M B 3TOM
COCTOMT OJIHa W3 JBYX Ilesiel 00yueHus TIeOMEeTpUM KaK COCTaBHOM YacTu
MaTeMaTUKH B IIKOJIE. OJTOM LEJIH COOTBETCTBYET JIOKAa3aTelIbHAS JIMHUS
npenoaaBanus reomerpun. Crnemys mnpenacraBieHHo IIporpamme, ¢ ceapmoro
KJlacca Ha ypoKaxX T'€OMETpPUU OOYyYaloIIUNCsS Y4YUTCS MPOBOJUTH JOKa3aTeIbHbIE
pacCyXIeHus, CTPOUTHb JIOTMYECKUE YMO3AKIKOYEHHUs, JOKa3blBaTb HCTUHHBIC
YTBEPKIAEHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJAUTD PACCYKIACHUSA «OT
IPOTUBHOTO», OTJIMYaTh CBOMCTBa OT MPU3HAKOB, (OPMYIHUPOBATH OOpPATHBIE
yrBepxkaAeHus. OOydaroluiicsi, OBJIAJEBIIMM HMCKYCCTBOM pacCyXaarh, OyaeT
IIPUMEHSTH €r0 U B OKpy»Karouien ku3Hu. Kak nucan reomerp u nexaror Mrops
®enoposnu [llapeiruH, «Ir0apMH, MOHMMAKOIMIKMMH, YTO TAaKOE JI0KAa3aTeNIbCTBO,
TPYAHO W JaXe HEBO3MOKHO MAHMIYJMPOBaTH». VM1 B 3TOM COCTOUT Ba)XKHOE
BOCIIUTATEIBHOE  3HAYEHHE  M3Y4YEHUs TIE€OMETpUH, IPUCYILIEE HMEHHO
OTEYECTBEHHON MAaTEMaTUYECKON LIKOJIE.

Bwmecte ¢ TeM aBTOpBI IpOrpaMMBI MPEIOCTEPETAIOT YUUTENS OT U3JIUIIHETO
dbopmanu3ma, OCOOCHHO B OTHOIIEHMM Hayal W OCHOBAHMM TI'€OMETPUHU.
@panny3ckuii matemaTuk JKaH J[b€JOHHE IO ’TOMY MOBOJY BBICKA3aJICs TaK:
«YTo Kacaercs AeNUKATHOW MPOOIEMbl BBEICHUS «AKCUOMY, TO MHE Ka)KeTCs, YTO
Ha TIEPBBIX MOpPax HYKHO BOOOIIE M30erarb MPOU3HOCUTH caMO 3TO cioBo. C
IPYrof e CTOPOHBI, HE ClEeAyeT YIIyCKaTb HU OJHOW BO3MOXXHOCTH JaBaTh
IpUMEpHI JIOTHYECKUX 3aKJIIOUEHUH, KOTOphIE KyJna B OOJbIICH Mepe, yeM Hjaes
aKCHUOM,  SIBJIFOTCA  MCTUHHBIMM W €IMHCTBEHHBIMH JBUTATEISIMU
MAaTeMaTH4YECKOI'O MBIIIJICHUS.

BTopoii menbr0 HW3ydeHUsT T€OMETPHUM SBIIIETCS MCIOJB30BAHHE €€ Kak
WHCTPYMEHTA IIPU PELICHWH KAK MATEMAaTHYECKUX, TaK M IPAKTHYECKUX 3a1ad,
BCTPEYAIOIIMXCSI B peabHOM KM3HA. OKOHUMBIIMM KypC  T'€OMETPHUH
oOy4Jaromuxcs J0JKEH ObITh B COCTOSIHUM ONPEAEIUTh T€OMETPUUECKYIO (PUTypy,
ONMCaTh CJIOBAMHU JAHHBIA 4YEPTEXK WM PUCYHOK, HAUTH IUIOLIAAb 3E€MEIBHOTO
y4acTKa, paccuuTarb HEOOXOJUMYIO JUIMHY OITOBOJIOKOHHOTO KaOens WiH
TpeOyeMble pa3Mephbl Tapaxka JUisi aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasd,
BBIUHCIIUTEBHAS JIUHUAS B U3YUYCHUU N€OMETPUM B 1IKOJe. /laHHasg npakrudeckas
JUHUA SIBISACTCA HE MEHEee BakKHOW, 4yeM niepBas. Emé I[lmaTtoH mpenmuceiBad,
4yToObl «rpaxkgaHe [IpekpacHoro ropoja HM B KOEM CiIydae HE OCTaBIISUIM
reOMETPHIO, Be/lb HEMAJOBAXKHO JlaXke MOOOYHOEe €€ MPUMEHEHHWE — B BOEHHOM
Jiese Aa, BIPOYEM, M BO BCEX HAayKax — JJIS JIYUIIETO UX YCBOEHU: Mbl BEJb 3HAEM,
Kakass OeCKOHEYHas pa3HHUIla CYIIECTBYET MEXKIY UEJIOBEKOM IMPUYACTHBIM K
T€OMETPUN U HENPUYACTHBIM». ISl 3TOro y4yuTento peKoOMEHAYyeTcs MOoA0UpaTh
3aa4d  IPAKTHYECKOTO  XapakTepa JUisl pPacCMAaTpPUBAEMBIX TEM, YYHWTh
oOy4Jaromuxcs CTPOUTh MATEMaTUYECKHE MOJIEIN pPEATbHbIX >KM3HEHHBIX
CUTyalui, MPOBOAUTH BBIUYMCICHHS W OLEHHUBATh aJICKBATHOCTh IIOJYYEHHOI'O
pesyibrara. KpaiiHe Ba)KHO MOJUYEPKHUBATH CBSA3UM F€OMETPUU C APYTUMHU
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npeaMeTaMu, MOTUBUPOBATh MCIOIL30BaTh OMPEICIICHHUS T€OMETPUUECKUX QUTYD
U TIOHATHUM, JI€MOHCTPUPOBATH NMPUMEHEHHE TMOJIYYEHHBIX YMEHUN B (PU3UKE U
TEXHUKE. JTU CBSI3U Haubojee SPKO BUJIHBI B TeMaX «BeKkTops»,
«Tpuronomerpuueckne CcoOTHOWIEHUsD», «Meron koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy MmaHy B 7-9 kiaccax u3ydaercs y4eOHBIH Kypc
«I"eoMeTpus», KOTOPBIM BKIIIOYAET CICAYIOIIUE OCHOBHBIE Pa3JieNibl CONCPIKAHMUS:
«l'eomerpuueckue ¢GuUrypsl MU HX CBOUCTBa», «VI3MepeHHE TeOMETPUUYECKHUX
BEJIMUMHY», a Takke «JlekapToBbl KOOPAMHATHI Ha IUIOCKOCTH», «BEKTOpH»,
«JIBmxenus mockoctu» U «IIpeoOpazoBaHus moa00uUs».

VY4eOHbI TUIAaH MpeaycMaTpUBaeT HM3yUYEHHE TEeOMETpUM Ha 0a30BOM
YpOBHE, UCXOsl U3 HE MeHee 68 yueOHbIX 4acoB B yueOHOM rojy. Bcero 272 ydaca
3a YeThIpe Tojia O0yUeHHUS.

CopepxaHue y4ebHOro kypca (no rogam oby4eHums)

7 kaace

HavaneHble nonsTHa reomerpuu. Todka, npsmas, OTPE30K, JIyd. YTOI.
Bunasl yrnos. BeprukanbHble M CMEXHBIE YIUIbl. buccekrpuca yria. Jlomanas,
MHOTI'OyroJIbHUK. [[apannenbHOCTh M NEPIEHANKYIIAPHOCTD MPSAMBIX.

CumMmerpuunbie Qurypbl. OCHOBHBIE CBOICTBAa OCEBOM CHMMETpPHH.
[IpuMepbl CUMMETPHUH B OKPYIKAOIIEM MHUPE.

OCHOBHBIE ITOCTPOECHUS C TOMOIIBIO HUPKYJISA U TUHEUKHU.

TpeyroneHuk.  Bwicota, wmeauaHa, OucceKkTpuca, HUX  CBOICTBa.
PaBHOOEApEeHHBIN 51 PaBHOCTOPOHHUM TPEYTOJIbHUKMU. Hepasencrtso
TPEYTOJIbHUKA.

CBoiicTBa M TPU3HAKK PAaBHOOENPEHHOro TpeyrojabHUKa. IlpusHaku
PaBEHCTBA TPEYTOJIBbHUKOB.

CpoiicTBa M TpU3HAKKM NapauienbHbIX Opsmbelx. Cymma  yrios
TpPEyroJbHUKA. BHEIIHNWE YIJIbl TPEYTOJIbHUKA.

[IpssmoyrosibHbI  TpeyroiabHUK. CBOWCTBO MEIHMAHBl MPSAMOYTOJIBHOIO
TPEYTrOJbHUKA,  IPOBEAEHHOM K  TUNoTeHys3e. [IpusHaku PaBEHCTBA
IPSAMOYTOJBHBIX TPEYTOJILHUKOB. [IpSIMOYTOIbHBIN TPEYTONBHUK ¢ YIIIoM B 30 .

HepaBeHcTBa B T€OMETpHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OosblleM yriie U OOnblIel CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomeTpuyeckoe MecTo TO4YeK. buccekrpuca yria U CEepeAUHHBIN
IIEPIIEHIUKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUYEK.

Okpy>XKHOCTb W Kpyr, XOpJa MW JuaMeTp, HX CBOMCTBAa. B3amMmHoe
pacIIONOKEHUE OKPYKHOCTU M IpsAMou. KacartenbHas U cekymas K OKPY>KHOCTH.
OKpy>KHOCTb, BIIMCAaHHAs B Yyroji. BrnucaHHas M ONUCaHHAs OKPY>KHOCTU
TPEYTOJIbHHUKA.

8 kiace

73



YetpipéxyronpHuku. [lapamnenorpaMm, ero npu3Haku U cBoucTBa. YacTHbie
cllydad MapajiesiorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBajapar), UX NPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpamenus, €€ CBOWCTBA M MNPU3HAKH.
[IpsimoyrosibHas Tpaneuus.

Meron yiBoeHUs: MeauaHbl. LleHTpanbHas CHMMETPUSL.

Teopema daneca u TeopeMa O NPONOPLHMOHAIBHBIX OTpe3kax. CpemHue
JIMHUM TPEYTOJbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojibHHKaA.

[lonobue TpeyroabHUKoOB, Ko3hduiment nogodus. I[lpuzHaku nogooOwus
TpeyroJibHUKOB. [IpuMeHenune nogo0us npyu peleHny NPaKTUYECKUX 3aa4.

CpoiicTBa mioniase reomerpuueckux ¢uryp. @opmymnsl Ui IUIOLIAAH
TpPEeyroJibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAIeH
oA00HBIX UTYP.

Brluncnenue miomanei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
NPAKTUYECKUX 3a]a4.

CuHyC, KOCHHYC, TaHT'€HC OCTPOTO YIJIa MPSIMOYTOJIBHOI'O TPEYIrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUrOHOMETpUYECKHE (YyHKUUU
yrioB B 30°, 45° u 60°.

Brucannble W IEHTpalbHBIE YIJIBI, YIOJl MEXAY KacaTeIbHOM U XOpAOH.
Yriel  Mexay ~ XopJaMh M CEeKyIIMMH. BrnucaHHble UM ONUCaHHBIE
YETBIPEXYTOJbHUKN. B3auMHOe pacmnoyiokeHne AByX OKpyxkHocTed. Kacanwme
okpyxHocTei. O01Ire KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 kJ1acc

Cunyc, xocuHyc, TaHrenc yraoB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1€CTBO. DOPMYIIbI IPUBEACHHUSL.

Pemienue tpeyronpbHUKOB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB.
Pemenne mnpakTUYECKUMX 3aJad C MCIOJIb30BAHMEM TEOPEMbl KOCHHYCOB U
TEOPEMbI CHHYCOB.

[IpeobpazoBanue noao6us. [logo6re cOOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 mNpou3BeNeHUH OTPE3KOB XOpI, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaIpaTe KacaTeJIbHOM.

Bektop, mimHa (MOAyJb)  BEKTOpa, COHAIPaBJICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO  HAINpPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMU HaJ BEKTOpaMmH. PasioxkeHne BEKTOpa MO JABYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE NPOU3BEIEHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKJICHUS UTUH U YTJIOB.

JIlekapTOBBI KOOPAUHATHI HA TUIOCKOCTH. Y PAaBHEHHS NPSIMOU U OKPY>KHOCTHU
B KOOpJMHATAX, [IEPECECUCHNE OKPYXKHOCTEH M HpsIMbIX. MeToa KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOrOYroJIbHUKW. JlmuHa OKpykHOCTH. ['pamycHas wu
pajaviaHHas Mepa yria, BBIYMCIEHUE IJIUH Ayr OKpykHocTed. Ilmomans kpyra,
CEKTOpa, CErMEHTA.
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JIB)KEHHUST IIOCKOCTH | BHYTPEHHHE CUMMETPUH buryp
(anmemenTapHbie nipeacTasienus). [lapannensubiil nepenoc. [ToBopor.

IToBTOpenne Marepuasa kypca reomerpuu 7-9. IloaroroBka k cmpaue
I'B2 u OI'J.

Tpeyronsauk.  BpicoTa, Meauana, OWCCEKTpHca, HX  CBOMCTBA.
PaBHOOEIpeHHBIN U PABHOCTOPOHHUM TPEYTOJIbHUKH.

CBoiicTBa ¥ IPU3HAKKU PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Ipr3Haku paBeHCTBA TPEYTOJIBHUKOB.

CBoMCTBA 1 IPU3HAKY NAPAIIIECIBHBIX MPSAMBIX.

CyMMa yrioB TpeyroibHuKa. BHeNIHNE yribl TpEyroJbHUKA.

IIpssmoyrosbHbId  TpeyroapHUK. [IpW3HaKuM paBeHCTBA MNPAMOYIOJBHBIX
TPEYroJIbHUKOB. [IpAMOYTOIBHBIH TPEYTrOIbHUK C YTII0M B 30w,

CpenHHue TMHNAN TPEYTOJIbHUKA U TPATELUU.

[lonobue TpeyroiabHUKOB, KoddduimenT nogodus. IlpusHaku nogodus
TPEYTOJIbHUKOB.

@opmynbl i IUIOUIAAM TPEyroyibHMKA, Mapajuienorpamma, pomba H
TpaIeLuH.

Brruncnenue mmomanen TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema [1udaropa.

CuHyC, KOCHHYC, TAaHT'€HC OCTPOTO YIJIa IPSIMOYTOJIBHOI'O TPEYIrOJbHHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO. TpuroHomerpuyeckue (QyHKIUU
yriioB B 30w, 458 1 60w,

BrnimcanHble M LEHTpaJbHBIE YIJIbI, YIOJl MEXIy KacaTelIbHOW W XOpIOM.
Yrael  Mexay XOopaaMH M CEeKyIIMMH. BrhucaHHble UM ONHCAHHBIE
YETBIPEXYTOJIbHUKHU.

Pemenne tpeyronbHuKoB. Teopema KOCHHYCOB ¥ TEOPEMA CUHYCOB.

MnaHupyembie NnpeaMeTHbIE pe3yfbTaTbl OCBOEHUA paboyennporpamMmmbil
Kypca (no rogam o6y4eHus)

OcBoenne ydeOHOTo Kypca «l'eomeTpus» Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus JOKHO OO€CIEeUMBATh JIOCTHIXKEHHUE CIICAYIOIMMX MPEIMETHBIX
00pa30BaTeIbHBIX PE3YyJIbTATOB:

7 kaacc

Pacmo3naBaTh W3yYeHHBIC TEOMETPHUYECKHE (QUTYPBI, OMPEIACHATh WX
B3aMMHOE PaCIOJIOKEeHUE, M300paxaTh reoMeTpudecKkre (UTYpbl; BBIMOJIHATH
YepTEeXKHU 10 YCIOBUIO 3ajayd. M3MepsTh JHWHEWHBIE W YTJOBHIC BEIUYHHBI.
Pemrats 3amaun Ha BEIYUCIICHUE JUTMH OTPE3KOB 1 BEJIMUUH YIJIOB.

Jlenate TpyOyi0 OILIGHKY JHMHEHHBIX M YTJOBBIX BEIUYHH IPEAMETOB B
peaqbHOM JKHM3HU, pa3MEpOB MPHUPOIHBIX 00BEKTOB. PazmnyaTh pa3sMepbl ATHX
0OBEKTOB I10 TIOPSJIKY BETUIHHBI.

CTpouTh YEPTESHKHU K TCOMETPUICCKHUM 3aJ]adaM.

[Tonp30oBaThCs MpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIIOJIH30BAThH
PU3HAKYW U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPY PEIICHUN 3a]1a4.
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[IpoBoauTh JIOTUYECKUE paccyXJIeHUs Cc VCIIOJIb30BAHUEM
F€OMETPUUECKUX TEOPEM.

[Tonb30BaThCA TMpPU3HAKAMHM PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MeEIMaHbl, TMPOBEACHHOW K THUIOTEHY3€ MPSAMOYTOJIBLHOIO
TPEYTOJbHUKA, B PEIIECHUU T€OMETPUUECKUX 3a/1a4.

OnpenensaTe napauieNbHOCTh NPSIMBIX C TMOMOILIBIO YIJIOB, KOTOpPBIE
oOpasyeT ¢ HUMHU cekymag. OnpenensaTh NapayIeIbHOCTh MPSMBIX C TTOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJTHOM MPSIMOU 10 TOUYEK IPYTrOU MPSIMOM.

Pemiats 3a1a4um Ha KaeT4aTou Oymare.

[TpoBOUTH BBIYHCIICHUS W HAXOJIUTh YHUCIOBBIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPHUYECKMX 33Ja4ax C MCIOJb30BAHUEM CYMMBI YTJIOB
TPEYTrOJbHUKOB U MHOI'OYIOJIbHUKOB, CBOMCTB YIJiOB, OOpa30BaHHBIX MpHU
MEPECECUCHUN JABYX MAPAJUICIBbHBIX MNPSMBIX CEKylleW. Pemars npakThdeckue
3a1a4M Ha HAXOX/JICHUE YTJIOB.

Bnagete moHsTHEM T€OMETPUYECKOTO MECTa TOUYEK. YMETh OMpPEAEHATH
OWCCEeKTpUCY yrja M CepeAUHHBIA MEPHeHAUKYISIP K OTpPE3Ky Kak
r€OMETPUYECKHUE MECTA TOUEK.

@opMyJIMpOBaTh ONPENEIECHUSI OKPY>KHOCTH M Kpyra, XOpAbl U JUaMeTpa
OKPY>KHOCTH, TOJIb30BAaThCSI UX CBOWCTBAMHU. YMETh NMPUMEHSITh 3TU CBOMCTBa
IIPY PELLICHUU 3a]a4.

Brnaners noHsTHEM ONMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lonmp3oBaTbes dakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OOHOM TOYKE, M O TOM, YTO CEpPEIAUHHBIE
MEPIEHANKYJISIPBI K CTOPOHAM TPEYTrOJIbHUKA MTEPECEKAIOTCS B OJHOM TOYKE.

Bnanere noHsTHEM KacaTeNbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU
0 TMEPHEHIUKYJISIPHOCTA KacaTeJbHOM M paguyca, MPOBEIEHHOTO K TOYKE
KacaHHsl.

[lonb30BaThCsd  MOPOCTEHIIMMHM  TE€OMETPUUECKHMMHU  HEPABEHCTBAMH,
MOHUMATh UX MPAKTUYECKHUI CMBICI.

[IpoBOOUTE OCHOBHBIE T€OMETPUUYECKHUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS
Y JIMHEUKU.

8 kuacc

PacriozHaBaTh OCHOBHBIE BHUJbI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTBHI,
MOJIb30BaThCS UX CBOMCTBAMU IPH PEUICHUU FEOMETPUUECKHUX 3a/1a4.

[IpumMeHsATh CBOICTBA TOYKU MEPECEUCHUS MEUaH TPEYrobHUKA (LIEHTpa
Macc) B peIlIeHUH 3a]1ay.

Brnaners mnoHATHEM CpelHEN JMHUM TPEYTrOJbHHUKA W  TpAallelHH,
IIPUMEHATh UX CBOMCTBA IIPU PELIEHUM FeOMeTpUYecKux 3anad. [lomp3oBarbes
Teopemon daneca U TEOPEMOM O MPONMOPLUUOHAIBHBIX OTPE3Kax, MPUMEHATh UX
JUISL PELICHUS TPAKTUYECKUX 3a7a4.

[IpumenaTy  mpu3HakM  MOAOOWMS  TPEYTOJBHUKOB B PEIICHUU
F€OMETPUYECKUX 3a]1a4.

[Tonb3oBateea Teopemoi Iludaropa s pemieHuss reoOMETPUYECKUX U
MpakTUYeCcKux 3agad. CTpOUTh MAaTEeMaTUYECKYI0 MOJEIb B MPAKTUUECKUX
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3a/1a4ax, CaMOCTOATENIBHO JENaThb 4YEPTEX W HAXOAUTh COOTBETCTBYIOIIHE
JUIMHBI.

Brnanerp noHATHSAMM CHHyCa, KOCMHYCa M TaHI€HCa OCTPOro yria
NPSAMOYTOJBHOTO TPeyroJibHUKA. [10J1630BaThCS STUMU MOHATHAMU ISl PELIEHUS
IIPAKTUYECKUX 3a/]a4.

Boruncnate  (pa3nuyHbBIMU - cllOCOOaMM) IUIOWIAAb TPEYTrOJIbHUKA |
IUIOIIAIM  MHOTOYTOJbHBIX  Quryp  (mojp3ysick, TJ€  HEOOXOAMMO,
KaJIbKyJIATOpOM). [IpUMEHSTH MosTy4eHHbIEe YMEHUS B IPAKTUYECKUX 3a/1a4yax.

BiiageTre NMOHATHSAMM BIMCAaHHOTO M LIEHTPAJIbHOTO YIJIA, MCIIOJIb30BATh
TEOpPEMBbl O BIIMCAHHBIX YIVIAX, yIjax MEXAy XopAamu (CEeKyIIMMH) W YIJIe
MEXKy KacaTeJIbHOW U XOPIOM IIPU PEIICHUU T€OMETPUUECKUX 3a1a4.

Brnagerp MOHATMEM  ONMCAaHHOTO  YETBIPEXYTOJBHHUKA, INPHUMEHATH
CBOWCTBA OMMCAHHOI'O YETBIPEXYTOJIBHUKA IPH PELICHUHN 3aa4.

[IprMeHATh MOTyYEeHHBIE 3HAHHS HA ITPAKTUKE — CTPOUTh MaTEMaTHYECKHE
MOZENM I 3a7a4 pealbHOM JKW3HU UM IPOBOJHUTH COOTBETCTBYIOILME
BBIUMCIICHUS C MPUMEHEHUEM TMOJ00Ms W TPUTOHOMETPUM (IOJIb3YSICh, TJIE
HE0OXO0IMMO, KAJIbKYJISITOPOM).

9 kJacc

3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPHIX YIJIOB, HAXOIUTh C HX
NOMOILBIO PA3IHMYHBIE AJIEMEHTBI MPSMOYTOJIBHOTO TPEYTrOJbHUKA («pEIICHHE
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB»). HaxoauTs (C MOMONIBIO KaJIbKYyJIATOPA)
JUIMHBI ¥ YTJIbI JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonws30BaThCA dbopmynamu IIPUBEJICHUS " OCHOBHBIM
TPUTOHOMETPUYECKAM TOXKIAECTBOM I HAXOXKACHUS COOTHOIICHUH MEKIY
TPUTOHOMETPUUYECKUMH BEITMYHHAMM.

Hcnons30BaTh TEOPEMBl CHHYCOB M KOCHUHYCOB JUII HAaxOXKICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEyroJIbHUKOBY), IPUMEHATh
UX MPU PELICHUHU N'€OMETPUYECKUX 3a/1a4.

Bnagers mnossTHsAMHM 1peoOpa3oBaHUsS TOJA00HSA, COOTBETCTBEHHBIX
JieMEeHTOB  ToA00HBIX  ¢uryp. [lomp3oBaTtbecst  CBOWCTBAMHM  MOA0OMSA
IPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U HAXOAUTH YTJIbI Y MOJTOOHBIX
¢uryp. Ilpumensats cBoiicTBa MOAOOMS B MPAKTHUECKHX 3aJadax. YMeETb
IPUBOJUTH IPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIIEM MUPE.

[lonp30BaThCcd TEOpeMaMH O TPOU3BEICHMM OTPE3KOB  XOpA, O
IIPOU3BENCHUM OTPE3KOB CEKYIIUX, O KBAAPATE KACATEIBHOM.

[Tonb30BaThCA BEKTOpAMU, TOHUMATh UX T€OMETPUUYECKUN U PU3UUECKUI

CMBICII, IPUMEHATh UX B PEUICHUU T€OMETPUUYECKUX U (PU3MYECKUX 3a/ad.
[IpuMeHSATh CKAIIIPHOE MPOU3BEICHUE BEKTOPOB Il HAXOXKIACHUS JUIMH U YIJIOB.

ITonb30BaTbCsd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTH €r0 B
pELIEHNH T€OMETPUYECKUX U NMPAKTUYECKUX 3a7ad.

BitageTs MOHATUSAMHU MPABUIIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY’KHOCTH W PaJIMaHHON MEpHI yIila, YMETh BBIUMCIATH IUIOMIA b
Kpyra ¥ ero yactei. [ I[pumMeHaTs nosy4eHHble yMEHUS B IPAKTUYECKHUX 3a1a49aX.
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Haxonute ocu (Mau LEHTPbI) CUMMETPUU (DUTYp, TPUMEHSThH JBHKCHUS
IUIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpuMeHsTh MoMy4YeHHbIE 3HAHUS Ha MMPAKTUKE — CTPOUTH MaTeMaTUYECKUE
MOJENW I 3aJlad peajbHOM JKM3HM U MPOBOJUTH COOTBETCTBYIOIINE
BBIUMCJIEHHUSI C IPUMEHEHUEM II0JI00MsI U TPUTOHOMETPUYECKUX (QYHKIUI
(Monb3ysiCh, I7ie HEOOXOJUMO, KaJIbKyJIATOPOM).

ITonb30oBaTbCsd NpHU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh
IPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEILICHUHU 3a/1ay.

[IpoBoauTh JIOTUYECKHE paccykJIeHus C UCIIOJIb30BAaHUEM
F€OMETPUYECKHUX TEOPEM.

[Tonb30oBaThcAd MpHU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM  MEAMaHbl, NPOBEIAEHHOM K THUIOTEHY3€ MPSAMOYTOJIBHOIO
TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUYECKUX 3a]1aY.

Onpenenarty NapajuieIbHOCTh MPSAMBIX C IOMOILIBIO YTJOB, KOTOPbIE
o0Opa3yeT ¢ HUMM CeKyLasl.

Pemate 3a1aun Ha KileTyaToil Oymare.

[IpoBOoUTH BBIYMCICHUS] U HAXOJIUTh YHMCIOBbIE U OYKBEHHbIE 3HAUCHUS
yIJIOB B TEOMETPUYECKHMX 3ajadaXx C MCHOJIb30BAaHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB W MHOTOYTIOJBHHKOB, CBOMCTB yIJIOB, 0Opa3oBaHHBIX IPH
NEepEeCeYeHNH JBYX MapajlIeNIbHbIX MpPsIMBIX CeKylled. Pemate mpakTuueckue
3a/1a4v Ha HaXO0XJCHHUE YIJIOB.

Bragets mnoHATHEM CpelHEW JIMHMM TPEyrojJbpHUKAa W Tpaneuuu,
IPUMEHSATh UX CBOWCTBA MPU PEIIEHUH T€OMETPUUECKUX 3a/1a4.

[lpumensTh  OpU3HAKKM  MOAOOHMS  TPEYrOJABHHUKOB B  PEUICHUH
r€OMETPUYECKUX 3a]aY.

[Tonb3oBatbes Teopemoii Iludaropa nias pemieHus TeOMETPHUECKHUX H
IPAKTUYECKUX 3a/]a4.

Brnanets mnoHATHSIMH CHHYCa, KOCHHYyCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJILHOTO TPEYToJibHUKA. [10J1b30BaThCSl ATUMU MOHATUSMU ISl PEILICHUS
IPAaKTHYECKUX 3a7au.

Bbruncnate  (pa3nuyHbIME - cllocO0aMM) IJIOLIAAb TPEYroJIbHUKA U
IUIOIIAIM ~ MHOTOYTOJbHBIX  Quryp  (HOJB3ysiCh, TJ€  HEOOXOAUMO,
KaJIbKyJIATOpOM). [IpUMEHSTH Moy4eHHbIEe YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Biagete MOHATUSMHM BIOMCAaHHOTO W LEHTPAIBHOIO YIJa, HMCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX yriax.

[Tonb3oBaThcA dopmynamu IPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXIECTBOM Il HAXOXIAEHUS COOTHOILIEHHH MEXIy
TPUTOHOMETPUYECKUMH BEITUYUHAMH.

Hcnonb3oBaTh TEOPEMBbl CHHYCOB M KOCHHYCOB JJII HAaxXOXKIEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY ), TPUMEHSITh
UX [PU PELICHUU T€OMETPUUYECKUX 3a]1aY.
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TemaTuyeckoe nnaHMpoBaHue y4e6HOro Kypca

(ITO TOAAM OBYUYEHNMA)

7 KJacc (He MeHee 68 1)

Ha3Banmue
pasnesa (TemMbl)
Kypca (4uciao

OcHoBHOE€ coaecpkaHnue

OcHoBHbIE BUIbI A€ATEJIbHOCTH Oﬁy‘-lalOHll/IXCﬂ

BCJIMYMH, BBIYHUCJICHHUEC OTPE3KOB
n

YTIIOB.

[lepumerp u miomanp ¢uryp,
COCTaBJICHHBIX u3
PSIMOYTOJIbHUKOB

4acoB)
IIpocreiimmne [Ipocreitmme  reomerpudeckue (POpPMYJIMPOBATH OCHOBHBIEC IOHATHUS U ONPEICIICHMUS.
OOBEKTBHI: TOYKHM,  IpsMBIE,
reoMeTpuYecKue Pacno3HaBaTh H3y4YeHHbIE T€OMETPHUYECKHE (UTYpHI, ONPEAesiTh UX B3aUMHOE
Jy4Yd U YIJIBI, MHOTOYTOJIbHUK, )
pPacrojoKeHUE, BBIMOJHATHL 4YEepTEX MO YCIOBUIO 3adaud (IIpU HAIUYUU
durypnbi JIOMaHasl.
BO3MOYKHOCTH).
= CMexHble UM BEpTUKAJIbHBIC
U UX CBOMCTBA. o o
o IIpoBoanTh MpocTEHIINE IMOCTPOEHUS C MOMOULIbIO LUPKYJIS M JIMHEHKU (Tpu
W3mepenmue HaJIMYUU BO3MOYKHOCTH).
Pabora c IpOCTENIINMU
eOMETPHUECKHX | uepTeKaMi. W3mepsATh JMHEHHbIE U YIJIOBbIE BEJIMYMHBI T'€OMETPUYECKUX U MPAKTHUYECKUX
00BEKTOB.
BeJHYMH Nsmepenue JIUHEHHBIX u
YTIOBEIX OnpenensiTb «Ha I71a3» pa3Mepbl peaabHbIX 00BEKTOB, MPOBOAUTH IPyOyIO OLIEHKY
(14 9) UX Pa3MEPOB.

Pemarsb 3a1a4n Ha BRIYMCIICHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.
PemaTh 3a/1aun Ha B3aMMHOE PACIIONIOKEHHE TE€OMETPHUSCKUX (uryp.
BBIYMCJATL JIMHEWHBIE WU

[IpoBoauTh KiIaccu(UKALMIO YIJIOB, YIJIOBBIE

BCJIMYMHEBI, IPOBOAUTDL HCO6XOI[I/IMBIC JAO0Ka3aTCJIbHBIC pACCYIKACHUA.

3HAKOMMTBCS C HCTOPHUEH Pa3BUTUS TEOMETPUN
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TpeyrojabHuku

(22 v)

[lonsaTue 0
TPEYroJIbHUKAX W  IEPBUYHbBIC

PaBHBIX

[IPEJCTABICHUA O
(KOHTpY’HTHBIX) ¢urypax. Tpu

PaBHBIX

MpU3HaKa paBeHCTBa
TPEYTrOJIbHUKOB.
[ Ipu3Haku paBeHCTBa
[IPSIMOYTOJIHBIX
TPEYTOJIbHUKOB. CaoiicTBO
MeaHbl IPSIMOYTOJILHOTO
TPEYroJIbHUKA.
PaBHOOeIpeHHBIC "
PaBHOCTOPOHHHUE TPEYTOJIbHUKH.
[Ipu3Haku u CBOICTBA
[paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
[IpotuB  OojblIel  CTOPOHBI

TPEYrojJbHUKA JIEKUT OONbIIUI
yroii. [IpocTeliline HepaBeHCTBA

B reoMerpuu. HepaBeHCTBO
TpEYroJIbHUKA. HepagenctBo
JIOMaHOM.

[IpsAMOYTONIbHBIA TPEYTOIBHUK C
yriom B 30°.

[IepBbIe IIOHATUSA 0

J0KAa3aTCJIbCTBAaxX B ITCOMETPUN

Pacno3HaBaTe napbl paBHBIX TPEYTOJbHUKOB HAa TOTOBBIX dYeprexax (C yKazaHUEM

[IPU3HAKOB).
BbIBOAMTL  CIEICTBUS  (PAaBEHCTB COOTBETCTBYIOIIMX OJJEMEHTOB) W3 PaBEHCTB
TPEYTOJIbHUKOB.

DopMyJHPOBATL OINPEIAECICHUA: OCTPOYI'OJIBHOIO, TYIOYIOJIBHOTO, IPSAMOYTOJIBHOIO,
paBHOOEIPEHHOT0, PAaBHOCTOPOHHETO TPEYTOJIHHUKOB; OMCCEKTPHUCHI, BBICOTHI, MEIUAHbI
TPEYTOJIbHUKA; CEPEAUHHOIO MEPIICHINKYJIIApA OTPE3Ka; IEPUMETPA TPEYTOJIbHUKA.

DopMy.THPOBATH CBONCTBA U MPU3HAKH PABHOOEIPEHHOT'O TPEYTOJIbHUKA.

Crtpouth 4yepTexu (MpU HAJIMYMKM BO3MOXHOCTH), PpellaTh 3aJa4d C IOMOIIBIO
HaXO0K/IEHUSI PAaBHBIX TPEYTOJIbHUKOB.

[IpuMeHATH IPU3HAKN PAaBEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB B 33]1a4ax.
Hcnoab3oBaTh HU(POBBIE pECypPChI AJS HCCAEA0BAHUA CBONCTB H3y4aeMbIX QUTYD.

3HAKOMMTBCS C HCTOPHeEN Pa3BUTHUSI TEOMETPUHN
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Mapamaenbuple  |[[lapamnensHele  npsMble, ux (POpMYJHPOBATh MOHSATHE MAPAUICIBHBIX MIPSIMBIX, HAXOAHTH IPAKTHYCCKUE IPHMEPBIL.
npsMble,  cymma [cBoMcTBa, [laTeIi  moctyiar .
Vr108 Epxmina,  Haxpeer nesamme M3yuath cBOiicTBAa yIJIOB, OOpa3sOBaHHBIX MPU MEPECEYEHHH MAPAIUICIBHBIX TIPSIMBIX
: , B
CeKyIeii.
TPEyroJibHUKA COOTBETCTBEHHBIE u
(14 ) OAHOCTOPOHHUE YUIBL [TpoBoauTh A0KA3aTEJNbCTBA NAPALIEILHOCTH [BYX MPSIMBIX C MOMOLIBIO YIJIOB,
(06pazoBannbie HPH |66pa3oBaHHbBIX MPU MEPECEYEHUH JTUX TPIMBIX TPETHEH NPAMON. BBIYHMCIATH CymMMy
fiepeceucHin HapaJUICJBHBIX v riop TpeyroasHUKa M MHOTOYTOJIBHHKA.
MPSIMBIX CEKYIIEH).
HaxoauTh 4KCIIOBBIC ¥ OYKBEHHbIC 3HAYEHUS YIJIOB B TCOMETPUYECKUX 3ajlauax C
LIpusHaK MapallIeALHOCTH \yorionp30BaHMEM TEOPEM O CYMME YTIIOB TPEYTOIbHUKA U MHOTOYTOIbHHKA.
NpsIMBIX ~ 4Yepe3  PaBEHCTBO
paCCTOHHI/Iﬁ OT TOYEK OJIHOH 3HaKOMI/ITLCHCI/ICTOpI/IeI7I Pa3BUTUSI TECOMETPUU
MPSMO 10 BTOPOH MIPSIMOU.
CyMMa yTi0B TpeyroyibHUKa U
MHOTOYTOJIbHHKA.
BHelHye yriisl TpeyroibHuKa
OKpY:KHOCTD 1 |(OKpYKHOCTB, XOP/IBI i |[@OpMyJIHPOBATH OMpeHeJeHHsl. OKPYXKHOCTH, XOpJbl, JHaMETpa M KacaTeJIbHON K
KpYT. IMaMeTpBl, Ux CBOWCTBA. |[OKPYIKHOCTH.
KacatenbHasth K  OKPY’KHOCTH. .
'eomeTpHUecKHe OKpY/KHOCTb, BIHCAHHAR B YTON M3yuarh WX CBOWCTBA, MNPH3HAKH, CTPOMTH YePTEK(IPU HAIUYMHA BO3MOKHOCTH).
, :
MOCTPOEHUSsI [omsrie o IMT, nprenenue 5 HccenoBaTh, B TOM YKCIIE HCMOJb3YS HH(POBBIE PECYPCHI: OKPYKHOCTH, BIIMCAHHYIO B
> ~
sanaax BriccexTpuca ;i |YTOIL; ICHTP OKPY)KHOCTH, BIUCAHHOI B YIOIl; PABCHCTBO OTPE3KOB KACATEIBHBIX.
(14 v) :
CCPCIMHHBIA — ICPIICHAUKYIID [ cnosib3oBaTh Metox I'MT st 10Ka3aTelbCTBa TEOPEM O IMEPECEYCHHUH OHCCEKTPHUC
KaK — FCOMCTPUICCKUC  MCECTA \yrijop TpeyroibHHKA M CEPEAWHHBIX TEPICHIUKYISIPOB K CTOPOHAM TPEYrOJbHHUKA C
TOYCK.

OKpy»XHOCTb, ONHCAHHAsi OKOJIO
TpeyrojibHuKa. Bnucannas B

TPEYTOJIbHUK OKPYKHOCTb.

rnomoniso I'MT.

OBinageBaTh NOHATHSIMM BIIMCAaHHOM M OIMCAaHHOM OKPY>KHOCTEW TpPEYroOJIbHHKA,
HAXOAUTh LIEHTPBI ’TUX OKPY’KHOCTEH.

PemiaTh OCHOBHBIC 3ajJayd Ha MOCTPOCHME: YIJIa, paBHOIO AJaHHOMY, CCPECAMHHOIO
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[Ipocrerine 33741 Ha

[EPICHIUKYJISIpa JAaHHOIO OTpe3Ka; NpsAMOM, NPOXOASIIEH 4Yepe3 OaHHYI0 TOYKy H

[HOCTPOCHHE NEPICHAUKYJIIPHOM JaHHOW NPsAMOH; OMCCEKTPUCHI JAHHOTO YIJa; TPEyrojIbHUKOB II0
Pa3IMYHBIM JIEMEHTAM.
3HAKOMHTBCS C HCTOPHEH Pa3BUTUS T€OMETPUN
IloBTOpEHUE, [loBTOpeHue wu 00o00meHue [PemaTh 3a1auM Ha NOBTOPEHHE, WILTIOCTPUPYIOIINE CBA3H MEXKIY Pa3INYHBIMU YaCTAMU
00o01eHue OCHOBHBIX IIOHATHH U METOJOB  [Kypca
Kypca
3HAHUI
7 Knacca
(44)
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8 KJi1acc (He meHee 68 1)

Ha3Banue pa3nena
(TemMbl) Kypca
(4MCJI0 YacoB)

OcHoBHOe coaepkanue

OcHoBHbIE BU/IbI J€ATEIbHOCTH oﬁyqaloumxm

YeTbIpEXyroJibHH-
KH

(12 1)

[Tapannenorpamm, ero npu3Haku

u cBoicTBa. YacTHble cilyyau

napanerorpaMMoB
(MpsAIMOYTOJILHUK, pomO,
KBaJpar), WX TMpHU3HAKK U

cBoiictBa. Tpamenus. PaBHoOOKas
U MPAMOYTOJIbHAA Tparcuuu.

Y nBoeHne MEIUAHEL

[{eHTpanbHas CUMMETpUS

N300paxarb M HaXOAMTh HAa 4YEPTEKAaX YETBIPEXYTOJIBHUKHA pa3HbIX BHUJIOB M HUX
DJIEMEHTBI.

@opMyIHpPoOBATH ONpeAeseHus: apauieorpaMma, MpsIMOyroJbHIKa, poM0Oa, KBaapara,
Tpaneuuu, paBHOOOKO! Tparenuu, NpsiMoyroibHON Tpareuuu.

IlOKaSLIBaTL H  HUCHOJb30BATHL IMPH pelmieHUM 3adaqd IPpU3HAKU U CBOICTBA:

napajiesiorpaMma, IpsIMOyroJibHUKa, pomM0a, KBajpaTa, Tpareiy, paBHOOOKOH Tparnenuy,
[IPSIMOYTOJIbHOM TpaIenuu.

HpI/IMeHﬂTb METOd YABOCHHWA MCIUAHBI TPECYTOJIbHUKA.
N cnoab30BaTh I_II/I(I)pOBBIC PECYPCHI Il UCCIICAOBAHU A CBOICTB HU3Yy41aCMbIX (I)I/Il"yp

3HAKOMMTBCS € MCTOPHUeEH Pa3BUTHS T€OMETPUN

Teopema ®Daneca
U TeopeMa 0
MPONOPIUUOHATbH
bIX 0Tpe3Kax,
Mog00HbIE

TPeyroJbHUKH

(15 u)

Teopema @aneca u Teopema o
MPOIIOPLUMOHAIBHBIX OTPE3KaX.

Cpenusis JIMHUS TPEYTroJbHUKA.
Tpanemus, e€ cpeaHsis TUHUS.

[IponopumoHanbHbIE OTPE3KH,
[TOCTPOCHHE

[IPOIIOPLHUOHAJIBHOT'O OTPEC3KaA.

4eTBEPTOTO

CBoiicTBa  IIGHTpa Macc B

TPCYTOJIbHUKC.

[IpoBoANTL NMOCTPOEHHs C TMOMOLIBIO LIUPKYJIA U JIMHEHKU C HMCIOJIb30BaHUE TEOPEMBbI
Qdaneca W TEOpeMbl O  MPONOPILHOHAIBHBIX CTPOHUTH
POMOPLHUOHATIBHBIN OTPE30K (MPH HAINYUUA BO3MOXKHOCTH).

OTpe3Kax, 4eTBEPTHIi

HpOBOIlI/ITb A0Ka3aTeJIbCTBO TOr0o, 4YTO MEAHWAHBI TPCYT'OJIbHUKaA IMEPECCKAIOTCA B O,Z[HOI>'I
TOYKE, U HAXOAMUTD CBA3b C HCHTPOM MacCC, HAXOAUTH OTHOMICHHWE, B KOTOPOM MCIMAHbI
JIENSATCS TOYKOM HX Mepe CCUCHUHI.

Haxoauth HOI[O6HBI€ TPCYTrOJIbHUKU Ha I'OTOBBIX gepTeiKax C YKa3aHuemM

COOTBCTCTBYIOIINX ITPU3HAKOB HOI[O6I/I$I.

Pemathb 3aga4m Ha HO,HO6HBI€ TPEYTOJbHUKH C TIOMOIIBIO CAMOCTOATCIBHOI'O ITIOCTPOCHUA
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[TonoGHbIle TpeyroabHUKH. Tpu
MpU3HaKa mo00us
TpeyrojabHUKOB.  [IpakTHueckoe
NpUMCHEHHE

yepTexkei (pu HaJTMYUU BO3MOXKHOCTH ) M HAX0XKJICHHSI TOJJOOHBIX TPEYTOJILHUKOB.
[IpoBoAUTH 10KA3aTENLCTBA C UCTIOIB30BAHUEM MTPU3HAKOB MTOAO0HS.

J/loka3pIBaTh TpU NPHU3HAKA 1000 TPEYTOJIbHUKOB.

IIpuMeHS T [TOJIyYEeHHBIE 3HAHNS IIPYA PEIIEHUN FEOMETPUUECKHUX M TPAKTUYECKHX 3aad.

3HAKOMHTBCS € MCTOPHUEH Pa3BUTHS T€OMETPUN

Ilomaan.
Haxoxnenune
nJIoaxei
TPEYroJbHUKOB U
MHOT0YT0JIbHBIX
¢uryp. Ilnomann
Mo100HBIX (pUryp

(14 1)

[Tonsstue 00 oOmel Teopun
TUIOIIA/IH.

DopmyIibl JUTS TUTOIIA A
TPEYTOJIHbHUKA,
napasienorpamMma. OTHOIICHHE
MJI0oMaAei TPEYroJbHUKOB C
00II[MM OCHOBAaHUEM WJIHA OOLIEH
BBICOTOI.

Brruncienue IIomaaen
CJIO’KHBIX buryp yepes
pazOueHne Ha  YacTU W
TOCTPOEHUE.

[Tnomaan ¢uryp Ha KieT4atoit
Oymare.

[Tnomanun mOMO0OHBIX  GUTYD.
Brruncinenune IUTOLIAICH.

OgJiazeBaTh NePBUYHBIMM NpeACTaBIeHUsIMU 00 oOmiel Teopuu Iomaan (Mepsl),
¢popmyaupoBaTh CBOMCTBA IUIONIAH, BBISICHATh MX HArJISAHBIA CMBICI.

BoiBoANTH (hOPMYIIBI TUIOMIAAN MTAPAIIIEIOTpPaMMa, TPEYTOJIbHHKA, TPANCIIHH U3 (OPMYJIBI
101111 IPSIMOYTOJIbHUKA (KBapaTa).

BbiBoauTh (OpMYJIBI TUIOIIAAN BBITYKJIOIO YETHIPEX YrOJIbHUKA Yepe3 IUaroHaau U yroj
MEKy HUMH.

Haxoauth miomanu ¢uryp, m300pak€HHBIX Ha KieT4aToid Oymare, HMCHOJIb30BATh
pazOueHne Ha YacTH U JOCTPOEHHUE (MPU HAJTUIHH BO3MOKHOCTH).

Pa30upars mnpumepbl HCHOJIB30BAHMS BCIIOMOTAaTENbHOM IUIOLIAAU JUISL PELICHUs
reOMETPUYECKHUX 3a]1ay.

HaxoauThp rmiomaau mogo0HeX Guryp.
BbIuncasTh TUIOMIAIN Pa3IMIHBIX MHOTOYTOJIBHBIX (UTYD.

Pemathb 3a/la4M Ha 1uio1agb € MPaKTHYCCKUM COACPKAHUEM
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3anauu c MIPAKTUYECKUM
cojepxkanueM. Pemenue 3agau ¢
[TOMOIIbIO METOAA

BCIIOMOTaTeIbHON Iomiagu

Teopema
ITudgaropa
HayYaja
TPUTOHOMETPHH

(10 9)

Hu

Teopema [Tudaropa, eé
TOKa3aTeNbCTBO M TMPUMEHEHHUE.

O6parnas Teopema [lucgaropa.

Onpenenenue
TPUTOHOMETPHUECKUX  (YHKIIHIA
0CTpOro yria,
TPUTOHOMETPHUUECKHE
COOTHOILEHUSI B MPSMOYTOJIbHOM
TPEYTOJIbHUKE. OcHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO.
CooTHOILIIEHHS MEXy CTOPOHAMU
B MPSIMOYTOJIbHBIX
TPEYroJbHUKAX C yIJIaMu B 45° U

45°;30° n 60°

Jloxa3bsiBaTh Teopemy [ludaropa, ncnosib3o0BaTh €€ B MPaKTHUYECKUX BBIUNCICHUSX.

@DopMyJIMPOBaTh  ONPEIEIICHUS
MPOBEPATH UX KOPPEKTHOCTD.

TPUTOHOMETPUYECKHX  (YHKIMHA  OCTPOro  yria,

BLIBO):[I/ITB TPUTOHOMCTPUYICCKUC COOTHOLICHUS B IIPAMOYTOJIBHOM TPCYT'OJIbHUKE.

HccneoBaTh COOTHOMICHHST MEXKAY CTOPOHAaMH B IPSIMOYTOJIBHBIX TPEYTOJBHHKAX C
yraamu B 45° u 45°; 30° n 60°.

Hcnosb30BaTh (HOpMYITBI IPUBEIACHNS M OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO IS
HAXO0XJIEHUS COOTHOIIEHWNH MEXAY TPUTOHOMETPHUUECKUMH (QYHKIMSIMH Pa3IndHbIX
OCTPBIX YIJIOB.

IIpuMeHsATH [TOTyYeHHbIE 3HAaHUS M YMEHHUSI IPU PEIICHUH TPAKTUYECKHX 3a]1a4.

3HAKOMMTBCS C HCTOPHeEN Pa3BUTHUS TEOMETPUN
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YTJIbI
OKPY’KHOCTH.
BnucanHbie

1 OITMCAHHBbIC

UECTbIPEXYTO0JIbHU-
KH.

KacaTeanHbIe

K OKPY:KHOCTH.

BrnimcanHele UM LIEHTpPaJbHBIC
YIJIBI,

YroJl MEXKJy KacaTelbHOU U
XOPIOH.

Yrisl  MeXAy ~— XOpAaamMu U
CEKYLIUMU.

Briucanneie 51 OIMCaHHBIC

YETBIPEXYTOJIBHUKH, UX IIPU3HAKU
n cBoiicTBa. [IpuMeHeHHne HTHX

DopMyJIMPOBAaTh OCHOBHBIE ONPE/EIIECHUS, CBSI3aHHBIE C yIJlaMU B Kpyre (BIMCAHHBII
YTOJI, LEHTPAJIbHBIN Yrom).

HaxoauTh BIIMCAaHHBIE YTIIbl, ONMUPAIOIIUECS HA OJHY AYTY, BBIYHUCIATH YIJIBI C TIOMOIIBIO
TEOPEMBI O BIHMCAHHBIX YIVIAX, TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
LIEHTPAJIbHOM YTJIE.

HccienoBatb, B TOM YHCIE C TOMOIIBIO IU(PPOBBIX PECYpPCOB, BIHMCAHHBIE H

OINMCAaHHBbIC LIEET]'::I]C)éXerJ'H:'HI/IKI/I, BBIBOJMTb WX CBOICTBA U IIPpU3HAKH.

M cnosib30BaTh 3TH CBOWCTBA U IPU3HAKY IIPU PELLICHUH 3a1a4

Kacanmne CBOMCTB
OKpyAHOCTEH [pU pELIEHUH T'€OMETPUUYECKUX
(13 q) 3aaa4.
B3anMHOE pacrosiokeHue IByX
OKPY’KHOCTEH. Kacanue
OKPYKHOCTEN
ITosTOpEHME, [loBTOpEHNE OCHOBHBIX NOHATHH [PemaTh 3aa4M Ha IOBTOPEHHE, WIIIOCTPUPYIOILNE CBS3H MEXIY Pa3IMYHBIMH 4acTAMHU

00001IIeHNe 3HAHNI

(4 4)

14

METOJIOB KypcoB 7 M 8 KIIaccoB,

000011eHHE 3HAHUN

Kypca
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9 KkJ1acc (He meHee 68 1)

Ha3zBanue
pa3naesia (TeMbl)

Kypca (4ucJjio

OcHoBHOE€ coacpkaHue

OcHOBHBbIE BUBI J€ATEJIbHOCTH Oﬁy‘{aIOIIII/IXCﬂ

4acoB)
Tpuronomerpusi. [[londatue  cunyca, KocuHyca;PopMyJMpoBaTh oOmpeAeJIeHMs  TPUTOHOMETPUUYECKUX (PYHKLUI TYIBIX U MPSIMBIX
TaHreHCca OCTPOro yria, (popMyJiblyIioB.
Cunyc, KOCHHYC,

TAHTeHC yriao0B ot 0

[IPHUBCACHUA.

HaxoauTth cuHyc, KOCUHYC, TAHT€HC YIJIOB TPEYrOJbHHUKA 10 TaOIULAM U yepe3

nmo 180 rpaxycos.OnpenenexHue COOTHOIIEHUSI CTOPOH B TPEYTOJbHUKE.

DopmyJibl TPUTOHOMETPHUICCKIX 3

IpHBeTeHHs Hcnoab30BaTh (OPMYJIBI MPUBEIACHUS IS BBIYHCICHUS TPUTOHOMETPUUICCKUX (PYHKITHMA
¢bynkuwmii yrino ot 0° mo 180°. |TymbIx yrios.

(16 v)

Pemenne HaxoxaeHue AauMH CTOPOH U |[BBIBOAMTB TeOpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C painycoM OMMCAaHHON OKPY>KHOCTH).

TPEYroJibHUKOB.  [BEJUYHH yTJIOB TPEYTOJIHHUKOB.

TeopembI HaxoauThb cHHYC, KOCUHYC, TAHI€HC YIJIOB TPEYTOJIBHUKA M CTOPOHBI TPEYTOJIbHUKA Yepes3
Kocunyc u cuHyc mpsiMoro u TPUrOHOMETpHUECKHEe (QYHKIIUHU YTIIOB.

KOCHHYCOB | y yenp p p (bynxuw y

CHHYCOB TYTIOTO yria. Teopema

. n PemiaTh TpeyroibHUK, HCIIOJIB3Ys ONMPEISICHUS TPUTOHOMETPHUYCCKUX (QYHKIIUH OCTPOTO
KOCUHYCOB(0000IIEHHAST) pey ’ y pea p p bynxu B
TJ7ia, TEOPEMY CUHYCOB U KOCHHYCOB.
(14 4) TeopeMa CHHYCOB (C paJnycom yIid, TeopeMy CHHYy y

OTMMCAaHHOW OKPYKHOCTH).

Dopmyna
TpeyroJbHUKa

IO A N
yepes JIBE
CTOPOHBI M YIOJ MEXIy HUMH.
Dopmyia MJI0Iagu

YETBIPEXYTOJIBHUKA 4epe3  ero

JIMaroHajiv U yroj MCxay HUMHU.

PemaTth HecTaHZapPTHBIE NIPAKTUYECKUE 337a4M, CBOJAIIMECS K HAXO0XKJIECHUIO Pa3IMYHBIX
AIIEMEHTOB TPEYTOJIbHUKA
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[IpakTueckoe [IPUMEHEHHUE
JTOKa3aHHBIX TEOPEM
IpeoopasoBanue [[lonstue o  npeoOpaszoBannnOcBauMBAThL MOHSATHE IPeoOpa3oBaHUs MONO0OUS.
moa00us. moxoous. .
HccaenoBarh OTHOLICHHE JHMHEHHBIX 3JIEMEHTOB (UTYyp mpu npeoOpa3oBaHUM MOIOOMS.
(8 9) COOTBETCTBEHHBIE snemeHThHaxoauTh mpruMepsl 000U B OKpY KaroIlei 1elCTBUTEIHHOCTH.
noJ00HBIX (Uryp.
Pemate reomeTpuueckue 3aaud M 3aJla4d U3 PEATbHOM >KU3HU C HMCIOJIb30BAHUEM
MPU3HAKOB MOJOOHBIX TPEYTOJIHHUKOB.
MeTpuyeckue Teopema 0 Mpou3Be/IeHNU |BBIBOAUTH METPUUECKHE COOTHOLLIEHUS MEXIY OTPE3KaMM XOpJ, CEKYIIUX M KacaTelIbHBIX
COOTHOLIEHUS] B [OTPE3KOB  XOpJ, TeopeMa O |C UCIOJIb30BAHUEM BIIUCAHHBIX YIJIOB U TMOAOOHBIX TPEYTrOJbHUKOB.
OKPY’KHOCTH. [IPOU3BENECHUN OTpE3KOB .
Hcnosb30BaTh TEOpEMbl O MPOU3BEICHUM OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTelIbHOW
CEKyIllUX, TEOpeMa O KBajpaTe .
(8 u) [P PEILICHUH 3a/1a4, TOCTPOCHUH YEepPTEXKEN HA MPAKTUUECKUX 3aHATHUSIX

kacatesbHOW. [IpuMeHeHne B

PEIICHUU I'COMETPUUCCKHUX 3a1a4d

BekTopsi (12 4)

Onpenenenue BEKTOPOB,
CIIOKCHNE M PAa3HOCTh BEKTOPOB,

YMHOXKCHHE BEKTOPA HA YUCIIO.

@uU3NYEeCKUl U TE€OMETPUYECKUN
CMBICJI BEKTOPOB.

Hcnonb30BaTh BEKTOPHI KaK HAIPaBJIEHHBIE OTPE3KH, MCCJIEJ0BATh I€OMETPUYECKUN
(nepemernienue) U GU3NUECKUil (CUIa) CMBICIBI BEKTOPOB.

3HaTH ompeaejieHHsl CyMMbl U Pa3HOCTH BEKTOPOB, YMHOXXEHMsI BEKTOpa Ha YMCIIO,
UCCIe10BATH TEOMETPHUYECKUI U (PU3HMUECKUI CMBICIBI 9TUX OTEPAIUil.

Pemathp reOMCTPpUUCCKUEC 3a1a4r C UCITIOJIb30BAHHEM BCKTOPOB.

PasnoxkeHne BeKTOpa IO JBYM
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HEKOJIJIMHEAPHBIM BEKTOpaM.

KoopauHats!l BekTopa.

CkansipHoe IIPOU3BEICHUE
BCKTOPOB, €ro IMPUMCHCHHUEC JIA

HAaXOXIACHUA OJIUH U YIJIOB.

Pemenue 3a7ady ¢ IIOMOIILIO

BEKTOPOB.

s
peleHnsl 3a7a4 KUHEMAaTHKA |
Meton

[IpuMeHEeHHE  BEKTOpPOB

MEXaHUKH. KOOpJAWHAT
[pU pEHICHUH T'eOMETPUUECKUX
3aad.

M cnoab30BaHue METOda

KOOpAUHAT B MPAKTUYCCKUX

3aJadax

PaCKIIa)IBIBaTI) BCKTOD MO ABYM HCKOJIJIMHCAPHBIM BCKTOPAM.

Hcnoab30BaTh CKaJIIPHOC IMPOU3BCACHUEC BCKTOPOB, BBIBOAUTDL €I'0 OCHOBHBIC CBOICTBA.
Borunciaarb CyMMY, PA3HOCTb U CKAJIAPHOC IIPOU3BCACHUEC BCKTOPOB B KOOpANHATAX.
HpI/IMeHSITb CKAJAPHOC NPOU3BCACHUC VI HAXOXKIACHUA IJIMH U YIJIOB.

Hcnoab3oBaTh CBOMCTBA YIVIOBOTO KO3(HIIMEHTa MPAMON MPHU pelIeHUH 3a1ad, AJs
ONpeIeTICHUS PACTIONOKEHUS PSIMOM.

HpI/IMeHSITb KOOPAUHATLI IIpHU PCIHICHHUN I'COMCTPUUCCKUX W IIPAKTUICCKHX 3a1a4, OJIA
IIOCTPOCHUA MATCMATHYCCKUX Mozeseun PCAIBbHBIX 3a1a4 («MCTOI[ KOOpI[I/IHaT))).

[Mos1b30BaTHLCSI I TOCTPOCHUS U HCCIICIOBAHUHN IIU(PPOBBIME PECYPCAMH.

3HAKOMMTBCS C HCTOPHEN Pa3BUTUS TEOMETPUU

IloBTOpEHUE,
00001IEHHE,
cHCTeMAaTH3AIMS
3HAHWII>

(10 )

[loBTOpEHNE OCHOBHBIX MOHSATHH

u  MeTogoB  KypcoB 7—I10
KJIaCCOB, 00001IeHNEe u
CUCTeMAaTU3alUs 3HAHUU.
[Ipocreiiline  reoMeTpuyecKue
burypsl W  HUX  CBOIiCTBa.
M3mepenue F€OMETPUYECKUX
BEJINYMH.

TpeyrobHUKH.
[TapannensHble u

[IEPIEHIUKYIISIPHBIC TIPSIMBIE.

OnepupoBaTh ¢urypa, yrod,
PaBHOOCIPEHHBII W PaBHOCTOPOHHUH TPEYTrOJbHUKH, NPSIMOYTOIBHBIH TPEYTOJbHHK,
MeraHa, OMCCeKTpUCca U BhICOTA TPEYTOJIbHUKA, TapajlieJorpaMM, poMO, PSIMOYTOJIbHHUK,
paBeHCTBO U momobuwe  duryp,
TPEYrOJILHUKOB; MapAIICILHOCTh U NMEPIECHANKYIIPHOCTD MPSMBIX, YOI MEXIY MPSIMBIMH,

MOHSITHUSAMM TOYKa, TIpsSMasd, MHOTOYTOJIbHUK,

KBaJpar, Tpalncuus; OKPYXKHOCTb, KaCaTCJIbHasi,
CUMMCTPHA OTHOCHUTCIIbHO TOYKH H HpﬂMOI;'I; JJIMHA, paCCTOAHHUC, BCIIMYMHA YIJIa, IIOIIA/b,

[EepUMETP.

Hcnoab3oBath (opMyJIbl: IEpUMETPA U IJIOMAJAN MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH
1 TUIOIIAIU Kpyra, 00bEMa MpsIMOYTOJIbHOTO Mapajuiesenunea.

OHCpHpOBaTb MOHATUAMU: IIPAMOYTOJIbHAA CUCTEMa KOOPAHWHAT, BEKTOP; HCII0JbB30BaTh
OTU MOHATHUA [JIA NPCACTABJICHUA HOAHHBIX W PCIICHHA 3a/la4, B TOM 4YUCIC U3 JPYIrux
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OKpY’>KHOCTb u KpYT. [y4e€OHBIX IPEAMETOB.
['eomeTpuueckue  MOCTPOEHHUSI.

Pemiate 3aa4yM Ha NOBTOPEHUE OCHOBHBIX IOHATHUM, WIIIOCTPALUIO CBS3EU MEXIY
Y TI1bl B OKPY’KHOCTH.

pa3IMYHBIMU YaCTSIMHU Kypca.
Brmcanabie u OIIMCaHHBIC

OKpYXKHOCTH MHOTOYTOJIbHUKOB. |BiGupaTs MeTOA [/ PENIEHNS 3a1a9H.
[Ipsimas 51 OKPYKHOCTb.
I‘ICTBIpéXYFOJH)HI/IKI/I. Boucaugbsie [PeliaTh 3a4a4vM 13 IIOBCEIHECBHOM KU3HU
)5 OITMCaHHBIC

YETBIPEXYTOJIbHUKU.

Teopema Iludaropa u Hauana
TPUTOHOMETPUHU. Pemenne
00IINX TPEYTrOJHLHUKOB.

HpaBI/IJIBHBIC MHOTI'OYT'OJIbHUKH.

[IpeobpazoBanms MIJIOCKOCTH.
JIBYOKCHUS. [TonmoOGue.
CummMmerpus.

[Imomane. Brraucnenue

romaneii. Ilnomaan moxoOHBIX
¢buryp.

JlekapToBbl ~ KOOPAMHATHI  Ha
[JIOCKOCTH.

BekTopsl Ha IUIOCKOCTH

2 3/1ech MPEICTaBJIEHBI YIEMEHTBI COJAEPKAHMS Kypca, U3ydaBIIMECS B 5—8 Kiaccax W TpeOyIoIIUe MOBTOPEHHs, OOOOIIEHHS M CHCTEMATU3ALNH.
OO0pararbcest K ITOMy MaTeprally MOYKHO B BHJIE€ aKIIEHTa Ha 3aBEpIIAIOIIEM dTare u3yueHus Kypea 9 kinacca Wil pacupeensiTh 0 COOTBETCTBYIOIINUM
TEMaTUYECKHUM pa3jieliaM, U3y4aeMbIM B TEUCHHE yIeOHOTO roja.
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Ha3zanue
pasnaesa (Tembl)

Kypca (4ucjio
4acoB)

OcHoBHOE€ coaecpkanue

OcHoBHbIE BUIbI 1€ATEJIbHOCTH oﬁyqamnmxca

/lekapToBBI
KOOPIAMHATBI
MJIOCKOCTH

Ha

(16 )

JlekapToBbl KOOpPJIUHATHI TOYEK
Ha IJIOCKOCTH.

YpaBHEeHHE TPSMOW. YTIJIOBOM
Kkod(purueHT,

nmapaujiCJIbHbIC

TaHI'CHC  yrIjia

HaKJIOHA, u

MEPINCHAUKYIISIPHBIC IIPSAMBIC.

YpaBHEHHE OKPY’KHOCTH.
HaxoxaeHue KOOpAMHAT TOYEK
repecedeHust u

MIPSIMOM.

OKPYXHOCTHU

Metoa KOOpAUHAT IPU  PELICHUHN
rEOMETPUUECKUX 3ajad.

lcrionbp3oBanue MeToia

KOOpAuHAaT B MPAKTUICCKUX

3a1adax

OcBauBaTh NOHATHE TNPSIMOYTOJILHON CHUCTEMbl KOOPAMHAT, JEKaPTOBBIX KOOPAUHAT
TOUKH.

BbpIBOAUTH ypaBHEHUE NPSAMONW M OKPYKHOCTH. BbIAEIAITH MOJIHBIM KBagpar Uit
HAaXO0XICHUS LIEHTPA U paJuyca OKPY>KHOCTH 110 €€ yPaBHCHHUIO.

PemaTh 3aga4uM Ha HaXOXJEHUE TOYEK INEPECEUEHMs] MPSIMBIX U OKPYKHOCTEH C
[TOMOUIBI0 METOJA KOOPANHAT.

Hcnonb30BaTh CBOKCTBA YII0BOr0 KO GUIIMEHTa MPsIMOW TpU PEIIeHUH 3aaady, s
ONPEACIICHUS PACIIOIOKEHUS MPSIMOI.

HpI/IMEHHTb KOOpAUHATHI IIPpU PCHICHUHU TI'COMCTPUUCCKHUX U IPAKTUYCCKUX 3aday, JIA
IIOCTPOCHUS MATCMATHYCCKUX Mozeeun PCAIBbHBIX 3a1a4 (((MeTOJI KOOp)II/IHaT»).

[losib30BaThLCSI A7 TOCTPOCHUS U HCCIIEI0BaHUHN [IUPPOBBIMH PECYPCAMH.

3HAKOMHTBCS € MCTOPHUEH Pa3BUTHS T€OMETPUU

IIpaBuJIbLHBIE
MHOTOYI'0JIbHUKH.

/JIMHA OKPY’KHOCTH

HpaBI/IJ'IBHBIe MHOTI'OYI'OJIbHHUKH,

BBIYHMCIICHUE  UX AJIEMEHTOB.
Uucno m U JUIMHA OKPY>KHOCTH.

JlliHa yTU OKPYKHOCTH.

(I)OpMyJII/II)OBaTL OIPCACIICHUC ITPAaBUIbHBIX MHOI'OYT'OJIBHUKOB, HAXOAUTDb UX 3JICMCHTEI.

Ilo1b30BaThCA IMOHATHEM AJIMHBI OKPYKHOCTH, BBEJIEHHBIM C IOMOILBIO IMpaBUJIbHBIX
MHOT'OYI'OJIbHUKOB, ONPEACJAATDb YKUCJIO T, JJIMHY AYTY U pallaHHYIO MEPY yriia.

IIpoBoaAUTH Mepexo/l OT paluaHHOW MEpHI yIiia K rpalyCHONH U HA00OPOT.
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U IUIOIIA/Ab KPyra.

Pannannasa mepa yria.

OnpeneasiTh IUIOIIA/b KpyTa.

Borunciienue [[nomans kpyra u ero 3JeMeHTOB BbIBOAMTHL (opMyJibl (B IpayCHON M paguaHHON Mepe) Ui UTUH AyT, IJI0Iaaen
nIomaxen CEKTOPOB M CETMEHTOB.
(cexTopa " CEerMEHTA)
(16 4) Boruncnenue miomaneii  puryp Burameasite miomaan Guryp, BKIIOUYAIOLIIUX IEMEHThI OKPYKHOCTHU (Kpyra).
BKJIFOYAIOLIUX 3JIEMEHThI Kpyra
HaxoauTs 1iomaay B 3a/1a4ax peaabHON )KU3HU
J{BHoKEeHHS [lonsiTne 0 nBrkeHn (Pa3dupatrb mNpUMepbl, WUIIOCTPUPYIOIINE TOHSATHS JIBUXKEHUS, LEHTPOB U oceil
MJI0CKOCTH [IJIOCKOCTH. [lapannenbHbIi |[CUMMETPHUN.
[IEPEHOC, TIOBOPOT U CUMMETPHUSI. .
(10 9) OCH H LIGHTpH! CHMMETDHIL. @®opmMy/IMpPOBaTh ONPENEICHUS MApaJUIEIbHOIO IMEPEeHOca, IOBOPOTA U OCEBOU
CUMMETpUU. BBIBOAMTH UX CBOMCTBA, HAXOAMTH HEIIOABUKHBIE TOUKH.
[Ipocreiiline  NpUMEHEHHS B . .
bemenny 3a1au HaxoauTh LEHTPHI U OCH CHMMETPHIA TPOCTEHIINX QUTyp.
IIpuMeHATH napaIeIbHbINA IEPEHOC U CUMMETPUIO IIPU PELLICHUH N'€OMETPUYECKUX 3a1a4
(pa3bupath MpUMEPHI).
M cnoab30BaTh 1715 IOCTPOCHUS M UCCIIEI0BAaHUNA IU(PPOBBIE pECYPChI
IloBTOpEHUE, [ToBTOpEeHNEe OCHOBHBIX MOHATUN |ONepUpPOBaTHL MNOHATUAMM: (Qurypa, TOdYKa, MpsMas, yroil, MHOTOYTOJbHUK,
o0o01menue, U METOIOB KypcoB 7—I10 |paBHOOEIpEHHBI M PaBHOCTOPOHHUHM TPEYTOJIbHUKH, MPSIMOYTOJIbHBIH TpPEyrojbHHUK,
CHCTeMaTHU3alMsd  [KJIACCOB, 00001meHue U |MenuaHa, OMCcCeKTpuca U BbICOTA TPEYTOJbHUKA, TApauIeIorpaMM, poMO, MPSMOYTOJIbHUK,
3HAHMIA’ CHUCTEMaTH3aus 3HAaHMM. [KBaJpaT, Tpamenusi; OKPYKHOCTb, KacaTellbHas; pPaBEHCTBO M nojxobue Quryp,
[Ipocreiiline  reoOMETPUYECKHE [TPEYTOJIbHUKOB; MAapajuIeIbHOCTh M MEPHEHIUKYISAPHOCTh MPSAMBIX, YOl  MEXAY
(26 ) burypsl U  HUX  CBOMCTBa. [IPAMBIMHU, CUMMETPHUS OTHOCHUTEIBHO TOUKU U MPSAMOH; JUIMHA, PACCTOSIHHE, BEIUYMHA
W3mepenue F€OMETPUUYECKHUX [yIJIa, IUIOIIA/b, IEPUMETP.
BEJIMYMH.
Hcnonb3oBare (opMyJibl: IepuUMeTpa M IUIOIIAJM MHOTOYI'OJBHUKOB, JJIMHBI
TpeyronbHUKH. OKPY>KHOCTH U IUIOIIAAM Kpyra, 00bEMa MPSMOYTOJIBHOTO Mapasliesenunesa.
[TapannenbHble n |OnepupoBaTh NOHATHAMM: [IPSIMOYTOJIbHASI CUCTEMA KOOPINHAT, BEKTODP; HCNOJIb30BATh

OTH IIOHATHUA OJIA NPCACTABIICHUSA AAHHBIX WM PCHICHHUA 3aJa4, B TOM YHUCIIC U3 HAPYTHUX
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[CPICHAUKYJISIPHBIC IPSAMBIC. y‘-ICGHLIX npeaMcETOB. Pemathb 3aJa4M Ha IOBTOPEHNUE OCHOBHBIX HOH?ITI/II\/'I, HWIUTIOCTpALUuo

CBSI3€M MEX/1y pa3IU4HbIMH YacCTsIMU Kypca. BeIOMpaTh MeToA [U1s pelieHns 3a1a4Hu.
OKpY’>KHOCTb 51 KpYT.

['eomeTpuueckue  mnoctpoeHus. [Pemarsb 3a7a4M U3 MOBCEAHEBHOM KU3HU.
Vsl B OKPY>KHOCTH.
Brnucanuele  u ONMCaHHbIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB.

[Ipsmas u OKPYHOCTb.
YUeTbIpEXyroibHUKU. BricanHbie
151 OIMCAaHHbIE
YETBIPEXYTOJIbHUKHU.

Teopema Ilugaropa u Havana
TPUTOHOMETPHH. Pemenue
OOIINX TPEYTrOJIbHUKOB.

Hp ABUJIBHBIC MHOTI'OYT'OJIbHUKHN

[IpeobpazoBanus IJIOCKOCTH
JIB1>KEHUS. [Togobue
Cummertpus.

[Imomians. Brraucienue

mwiowaneit. I[lnomaau noaoOHBIX
duryp.

JlekapToBbl ~ KOOpPAMHATBHI  HA
[JIOCKOCTH.

BGKTOpH Ha IIJIOCKOCTH

2 31ech MPEICTABIIEHBI JJIEMEHTHI COJEPKAHMs Kypca, H3NyyaBInrecs B 5—9 kiaccax M TpeOyroIIre MOBTOPEHHs, 0OOOIIEHNS U CHCTEMATU3ALIUH.
OOpammaTtbcst K 3TOMy Marepualy MOXKHO B BHJE aKLEHTa Ha 3aBepIIAOLIeM dTare u3ydeHus kypca 10 kimacca wim pacnpenelnsiTs 10
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COOTBETCTBYIOIIMM TEMATUYCCKUM pa3aciaM, U3y4acMbIM B TCUCHHUC yqe6Horo roaa.

[Tpu pazpaboTke paboueil mporpaMmbl B TEMaTHUECKOM IJIAHUPOBAHUU JIOJKHBI OBITH YUYTE€HBl BOZMOKHOCTH HMCIIOJIb30BAHMS
AJIEKTPOHHBIX (LM(PPOBBIX) 00pa30BATEIBHBIX PECYpPCOB, SBISAIOIIUXCS yU4€OHO-METOIUUYECKUMH MaTepuaiamu (MyJIbTUMEIUNHbIE
IPOrpaMMbl, 3JEKTPOHHbIE YUEOHUKU U 3a/la4HUKH, 3JIEKTPOHHbIE OMOIMOTEKH, BUPTyalbHbIE J1a00paTOpun, UTPOBBIE MIPOTPAMMBI,
KOJUIEKIMK LHU(POBBIX 00pa30BaTENIbHBIX PECYpPCOB), HCIONBb3YyeMBIMHU JUid OOyueHUss W BocnuTaHus oOydaromuxcs ¢ HOJIA,
IPEICTABICHHBIMU B 3JIEKTPOHHOM (LM()POBOM) BUJIE U PEANH3YIOIIMMU JTuJaKkTHUecKre Bo3MokHOocTH KT, conepxanne KOTOpbIX
COOTBETCTBYET 3aKOHOJIATEIBCTBY 00 00Opa30BaHUU.
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OE/TEPAJIBHASA PABOYASA TIPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKAN».
8—9 KJIACCBI

esu nzyyeHust yaeOHOro Kypca

B coBpeMenHOM 1IM()pOBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPHUOOPETAIOT
BCE OOJIBITYIO0 3HAYUMOCTh, KaK C TOYKH 3PCHUS MPAKTUICCKUX MPUIIOKCHUM, TaK
¥ UX pOJIM B 00pa30BaHMHU, HEOOXOAUMOM KaXJIOMy YelloBeKy. BospacTaer umcio
npodeccuii, Mpu OBJIAJICHUH KOTOPBIMHU TpeOyeTcs Xxopoiiast 6a30Bas MOJArOTOBKA
B o007acTh BEpPOATHOCTH W CTATUCTUKH, Takas TOJrOTOBKAa BakKHA iAo
POJI0JKEHUs 00pa30BaHMS U JUIsl YCIIEUTHOM MpodecCHOHAIbHON Kapbephl.

Kaxxp1il uenoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOITUXCS
y HEro JaHHBIX. A g OOOCHOBaHHOTO TMPUHSATHSA PEIICHUS B  YCIOBHSX
HeJlocTaTKa WM W30bITKa HHGOpMAIMK HEOOXOAUMO, B TOM YHCIE XOPOIIO
c(OpMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBILITICHHE.

NMeHHO TO03TOMy OCTpO BCTala HEOOXOAUMOCTh C(HOPMHUPOBATH Y
oOyuaromuxcs GyHKIIMOHATIBHYIO TPaMOTHOCTh, BKIIIOUAIOIIYIO B CEOSI B KAUECTBE
HEOTHEMJIEMON  COCTABIISIIOIIEH  YMEHHE  BOCIPUHUMATH W KPUTHUYECKH
aHAM3UPOBATh MHPOPMAITUIO, TIPEICTABICHHYIO B Pa3IMUHBIX (popmMax, MOHUMATD
BEPOSITHOCTHBI XapakTep MHOTHUX pEalTbHBIX TMPOIECCOB M 3aBUCUMOCTEH,
MIPOU3BONTH MPOCTEHININE BEPOSATHOCTHBIC Pacy€Thl. 3HAKOMCTBO C OCHOBHBIMH
NpUHIUIIAMA cOOpa, aHajdu3a W TPEJCTABICHUS JAaHHBIX M3 Pa3IUYHBIX cdep
KU3HU O0IlecTBa M TOCyJlapcTBa MPHOOIIAeT O0ydYaroImuXcs K OOIIECTBEHHBIM
uHTepecam. M3yueHrne OCHOB KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHU3allud
nepebopa U Mojcy€ra yucia BapUaHTOB, B TOM YHCIE, B MPUKIATHBIX 3a/1ayax.
3HaKOMCTBO C OCHOBaMU TE€OpUHM TpadoB CO3MaET MAaTEeMATUUECKHN (PyHIaMEHT
st GOpMHUPOBAHUSA KOMIETEHIIMI B 00jMacTu WHOOPMATUKA U LHUQPPOBBIX
texHosoruii. [loMuMO 23TOro, mNpuM U3YYEHUH CTATUCTUKA W BEPOSTHOCTH
00OoTamawTCsl TPEICTABICHUS YYalluXcs O COBPEMEHHOW KapTWHE MHpa U
METO/IaX €r0 HCCIeIOBaHUsA, (OPMUPYETCS MOHWMAHHUE POJU CTATUCTUKH Kak
UCTOYHUKA COIMAIbHO 3HAYMMOW WH(OpPMAIMM ¥ 3aKJIAJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIIIICHUS.

B cooTBeTcTBHM C MaHHBIMH IEISIMH B CTPYKTYpE MPOTpamMMbl y4eOHOTO
Kypca «BeposSTHOCTP M CTaTHCTHKa» OCHOBHOMW IIKOJBI BBIJCICHBI CIEIYIOIINE
coJepKaTeNbHO-MeToAnueckne TuHuu: «lIpencraBienne NaHHBIX U OMUCATeNIbHAS
CTaTUCTHKa»; «BeposTHOCTBY; «leMeHThl KOMOWHATOpUKWY»; «BBenenue B
Teopuro rpadoB.

Conepxanue JnuHun  «lIpencraBneHue  JaHHBIX W ONHMcCaTeNIbHAS
CTAaTUCTHKA» CIYXXUT OCHOBOWM il (OPMUPOBAHHS HABHIKOB pabOTHI C
uHdopMaIent: OT YTEHUS M HHTEpIIpeTanuu UHGOpPMAIMK, MPEACTABICHHONW B
Ta0NMIax, Ha auarpamMmax u rpadukax g0 cOopa, TMPEACTaBICHUS W aHaIu3a
JAHHBIX C WCIIOJIb30BAaHUEM CTATHCTHYECKUX XapaKTEPUCTUK CPEIHUX W
pacceuBaHud. Paborasg ¢ JaHHbIMH, OOydYarolIMecs YYaTcsl CUWTHIBaTh H
WHTEPIPETUPOBATh JIaHHBIC, BBIABUTATh, APTYMEHTHUPOBaTh W KPUTHUKOBATH
MPOCTEUIITNE TUTIOTE3bI, PA3MBIIUIATL HAJ (HDAaKTOpaMHU, BBHI3BIBAIOIITUMU
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U3MEHYMBOCTb, U OLICHUBATh UX BIHSHUE HA PACCMAaTPUBAEMBIC BEIUYHUHBI U
IIPOLIECCHI.

NHTyuTHBHOE NpEACTABICHUE O CIIy4YallHONM W3MEHYHUBOCTH, UCCIICIOBAHUE
3aKOHOMEPHOCTEH W TEHACHLMH CTAaHOBUTCS MOTHMBHUPYIOLIEM OCHOBOM iAo
U3Y4YEHHs TEOPUU BEPOATHOCTEU. bomblioe 3HaueHne 31€Ch UMEIOT NIPAKTUYECKUE
3a1aHus, B YACTHOCTHU OIBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJEIISIMHU.

[ToHsiTue BEPOSATHOCTHM BBOJUTCS KaK Mepa MpaBIONOJo0usl CIy4yailHOro
cobpitus. [lpym m3ydyeHun kypca oOydaroliuecs 3HAKOMSTCS C MPOCTEHIINMU
METOJAaMU BBIYUCJICHUS BEPOATHOCTEM B  CIy4YaMHBIX OKCIEPUMEHTax C
PaBHOBO3MOXXHBIMM DJIEMEHTAPHBIMU UCXOJAaMH, BEPOSTHOCTHBIMU 3aKOHAMHU,
NO3BOJISIIOIIMMY CTaBUTh W pelaTh Oojee CcloXHbIe 3anaud. B Kypc Bxozdar
HayaJbHbIE IIPEACTABICHHUS O CIy4YalHBIX BEJIMYMHAX W HX YHCIOBBIX
XapaKTEePUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCyIIECTBIISETCS 3HAKOMCTBO O0yUaroIUXCs C
MHOKECTBAMU U OCHOBHBIMU OIIEpALIUSAMHU HaJ MHOXXECTBAMH, PacCMaTpPUBAIOTCS
[IpUMEPBl IPUMEHEHHUs Ul PELICHUs 3a7ad, a TaK)KE HCIIOJIb30BaHUs B JAPYIUX
MaTEMaTHYECKUX Kypcax U y4eOHBIX MpPEIMETAX.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE
B 8-9 xiaccax usyuaercs kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBIN
BXOAAT paszgensl: «lIpeacraBieHrne OaHHBIX W ONKCATENbHAs CTAaTUCTUKAY,
«BepoaTHOCThY; «DIIeMEeHThl KOMOMHATOPUKIY; «BBeneHnue B Teoputo rpadoB.
Ha u3yueHnne naHHOro Kypca oTBOAUT 1 ydeOHbIN yac B HEJEIIO B TEUCHUE
KaxJ10ro roga o0ydenus, Bcero 102 yueOHbBIX Jaca.

CopepxaHue y4ebHoOro kypca (no rogam oby4yeHums)

8 kiace

[IpencraBnenre JaHHBIX B BUJIE TaOIUL, AUArpaMM, rpa)ukoB. 3aMOJIHEHUE
Ta0JNHIl, YTCHWE U TOCTPOEHWE nuarpamMm (CTOJOMKOBBIX (CTOMOYATHIX) W
KpYyTOBbIX). UTeHHE rpauKOB peanbHbIX IpoueccoB. M3pieuenne nnpopmanuu u3
JTyarpamMM U TaOJull, UCIIOJIH30BAHUE U MHTEPIPETAIUs JaHHbBIX.

OnucartenbHas CTaTHCTHKA: CpelHee apu(pMeTHYecKoe, MeIHuaHa, pa3Mmax,
HauOoJbIlIeE M HAaWMEHbIIIEE 3HAUYCHHUs HAOOpa YHUCIIOBBIX JaHHBIX. [Ipumeps
CIIy4alHOM U3MEHYUBOCTH.

Cny4aliHblii SKCIEpUMEHT (OMNBIT) U CiydaitHoe coObiTHe. BeposTHOCTH U
yacTtoTa. Pojb MamoBepOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oOmiecTBe. MoHeTa U UrpaibHas KOCTh B TEOPUH BEPOSTHOCTEIA.

I'pad, Bepmmna, pedbpo. Crenens BepmuHbl. Uucno pédep u cymmapHas
crenieHb BepimuH. [IpencraBnenue o cBsizHoctu rpada. llenu u mukiel. [yt B
rpadax. Ob6xon rpada (disiepoB myTh). llpencraBnenne 06 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1a4y
C IOMOIIIbIO TpadoB.

9 kJ1acc

[IpeacraBienue JaHHBIX B BUIE€ TAOJIHII, JUarpaMM, rpadukos.
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MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOAMHOXECTBO. Omnepauuu Hax
MHOKECTBaMU: OObEIMHEHUE, NepecedyeHue, nonojaHeHue. CBONCTBA omepaluii
HaJl MHOXECTBAMM: TEPEMECTUTEIBHOE, COYETATEIbHOE, PaCIpEeaCIUTEIbHOE,
BKJItOUeHus. Vcnosib3oBaHWe TpauUecKoro MpeICcTaBICHUS MHOXKECTB IS
OTNMCAHUS PEATBHBIX MPOLIECCOB U ABJICHUM, IPU PEIICHUM 3a]1a4.

N3mepenue paccenBanus NaHHbIX. Jlucnepcus M CTaHIApTHOE OTKIIOHEHUE
YHCJIOBBIX HA00POB. J[narpamma paccenBaHusl.

DOneMeHTapHble COOBITUSL chydailHoro omnbiTa. ChydaiiHble COOBITHSA.
BepostHoctt  coObITHi. OmNBITBI ¢ PaBHOBO3MOXXHBIMH  DJIEMEHTAPHBIMU
coObITusiMU. CiydaiiHbiii BEIOOP. CBsI3b MEXIY MaJIOBEPOSITHBIMU W MPAKTHUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoWCTBa JEpEBBEB: E€IMHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
BUCSYEH BEPIIMHBI, CBS3b MEXIY UYHCIOM BepIIMH U uucioMm pe&odep. Ilpasuio
yMHOXeHus. Pemienue 3aad ¢ moMmonisto rpagos.

[IpotuBomnomnoxkueie coObiTus. [uarpamma Ditnepa. OObenuHeHue u
nepecedeHne  coObiTHii. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOATHOCTENU. YCIOBHAs BEPOSATHOCTh. lIpaBuino ymHoxenus. He3aBucumbie
coobiTus. IlpencraBieHue sKcnepuMEHTa B BuUJE JepeBa. PemieHue 3amad Ha
HAaXOXJCHUE BEPOSITHOCTEW C IMOMOIIBIO JEPEBA CIYYANMHOTO 3KCHEPUMEHTA,
qarpamm Jitepa.

[IpencraBiennie JaHHBIX B BHAEC TaOJuIl, JauarpamMM, TIpaduKoOB,
WHTEpIIpeTalus T1aHHbIX. YTeHHe U MOCTpoeHue TabIuIl, [uarpaMm, rpaduKoB 1Mo
pEAIbHBIM JJAHHBIM.

[lepectanoBku u ¢dakropuan. CoueTaHusi U YUCIO coyeTaHui. TpeyroJbHUK
[Tackans. Pemenue 3a1a4 ¢ UCnonb30BaHEM KOMOWHATOPHKH.

['eomerpuyeckas BeposTHOCTh. CiydalHbIN BBIOOp TOYKH W3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH.

UcnbiTanne. Ycnex u Heynada. Cepusi MCOBITAaHUM [0 MEPBOro ycmexa.
Cepust ucnpiTanuii beprymm. BepostHOCTH cOOBITHII B CEpUU  HCIIBITAHUUN
bepnymnm.

CnyyaiiHas BeJIMUMHA W pacIpe/ieiieHue BEepOsSTHOCTEW. MaremaTudyeckoe
OXuAgaHue U aucnepcus. Ilpumepsl MaTeMaTUYECKOrOo  OXKHAAHUA — Kak
TEOPETHUYECKOTO CPEAHEr0 3HAUYCHUSA BEIMYMHBL. MaTeMaTHM4eCcKOe OXWJIAHUE U
IUACIIEPCUS  CIIyYaMHOW BEJIMYMHBI «YHUCIO VYCIIEXOB B CEPUU UCIIBITAHUMU
bepnyum».

[Tonsatue o 3akoHe O60IBIINX ynces. M3mMepeHne BeposSTHOCTEH ¢ TTOMOIIIBIO
yacToT. PoJib 1 3HaUeHHe 3aKoHa OOJBIINX YKHCEI B TPUPOIE U OOIIECTBE.

MnaHnpyembie npeaMeTHbIe pe3yribTaTbl ocBoeHusA lNporpammel (no rogam
oby4eHusn)

[IpenMeTHbIe pe3ysbTaThl OCBOCHUS Kypca «BeposATHOCTh M CTaTUCTHUKA» B
89 knaccax XapakTepU3yIOTCs CIEAYIOIUMH YMEHUSIMH.
8 kiacc
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Yurate uHpOpMALIMIO, MPEACTABICHHYIO B TalnHIax, Ha AHarpammax;
NPEACTaBIIATh JIaHHbIE B BHJI€ TaOJMI, CTPOUTH AHArpamMMbl (CTOJIOHUKOBBIE
(cTonbyaThie) U KPYroBbI€) IO MacCMBaM 3HAUYCHUIA.

OnuceiBaTe W UHTEPIPETUPOBATh PEAIBHBIE YHCIOBBIE JIAHHBIE,
Mpe/ICTaBIICHHbBIC B TAOIWIIaX, HA TUarpaMmax, rpaduxax.

Hcnonp30Bath Ui onuvcaHus JAHHBIX CTATUCTUYECKHE XapPaKTEPUCTUKH:
cpenHee apudmernyeckoe, MeauaHa, HauOoJNbllee M HaMMEHbIIEE 3HAYCHUS,
pa3max.

NmeTp mpencraBieHue O CIydyalHOW WM3MEHYMBOCTH Ha IPUMEpax IIEH,
(U3HYECKUX BEIUYHUH, AaHTPOIIOMETPUUYECKUX JAHHBIX; UMETh MPEACTABICHHUE O
CTaTUCTUYECKON YCTONYHUBOCTHU.

9 kiace

W3Bnekats U mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEJCTABICHHYIO B BUJE
TabIuIL, 1uarpaMM, rpaduKoB; MPEICTaBIATh JaHHBIE B BUJIE TaOJIHII, TUarpamwm,
rpaduKoB.

OnurceIBaTh JaHHBIE C MOMOIIBIO CTATUCTHYECKUX MOKA3aTEIEN: CPEIHUX
3HAYEHUN U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIaAPTHOE OTKIOHEHUE).

HaxonuTh 4YacToThl YHMCIOBBIX 3HAQYEHMM W  4YacTOThl  COOBITHIA,
B TOM YHCJIE M0 Pe3yJIbTaTaM U3MEPEHUI U HaOII0JeHU .

Haxonuth BepoOSTHOCTH CIy4allHBIX COOBITUH B  ONBITaX, 3HAas
BEPOSITHOCTA  DJIEMEHTAPHBIX  COOBITUM, B TOM YHCIE B  ONBITaX
C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBath rpaduueckre MOJENIH: JIEPEBO CIYyUYaHOIO AKCIIEPUMEHTA,
auarpamMMbl DWiiepa, YMuciIoBas mpsmas.

OnepupoBaTh MOHATHSIMU: MHOYKECTBO, ITOAMHOXECTBO; BBIIIOIHATH
ornepanuy HaJl MHOXXECTBaMU: OObEIUHEHHE, IEPECEUEHUe, JIONOIHEHHUE;
IIEPEYUCIIATD HIIEMEHTBI MHOXKECTB; IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonp3oBath rpaduueckoe MpeCTaBICHUE MHOXECTB U CBS3EH MEXIY
HVMH JUJIs OIIMCAHUs IIPOLIECCOB U SIBJICHUM, B TOM YHUCJIE IIPU PELICHUHN 3aa4 U3
JPYrUX y4eOHBIX MPEIMETOB U KypPCOB.

W3Bnekatb u mpeoOpa3oBeIBaTh HHPOPMAIMIO, NPEACTABICHHYIO B
pPa3IMYHBIX WCTOYHHMKAX B BHUJAE TaOJWL, JUarpaMm, rpadukoB; MPEACTABISTH
JAHHBIE B BUJI€ TaOIUI], TUAarpaMMm, rpapuKOB.

Pewate 3agaun oOpraHM30BaHHBIM IEPEOOPOM BAPUAHTOB, a TAKKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hcnonp30BaTh onucaTeabHbIE XapAKTEPUCTUKU JJISI MACCUBOB YHUCIIOBBIX
JNAHHBIX, B TOM YHCJIE CPEAHUE 3HAYECHUS U MEPBI PACCEUBAHUS.

Haxonuth YacToThl 3HAYEHUH HM YACTOTHI COOBITHS, B TOM YHCIE
NOJIb3YSICh pe3yJbTaTaMU MPOBEAEHHBIX U3MEPEHUIN U HAOIIOICHUN.

Haxonuth BepoOSITHOCTH CIIy4alHBIX COOBITUN B M3YYEHHBIX OIbBITAX, B
TOM 4YHUCJIE B ONBITAX C PaBHOBO3MOKHBIMHU 3JEMEHTAapHBIMH COOBITHSIMH, B
CEpUsIX UCIIBITAHNUN 10 IEPBOTO yCIexa, B CEPUAX UCIIbITaHUN bepHyim.

NmeTp mpencrtaBiieHWE O CIIy4YallHOM BEJIMYMHE W O PaCIpelelICHUU
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BEPOSATHOCTEM.

HmeTp mpencTaBieHHe O 3aKOHE OONBIIMX YHCENl KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIIy4allHOW M3MEHUYUBOCTH U O POJIH 3aKOHA OOJIBIINX YHCEI
B IIPUPOJIC U OOIIECTBE.
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TemaTuyeckoe nnaHMpoBaHue y4eOHOro Kypca (no rogam obyyeHus)

8 kuacc (He meHee 34 4)

Ha3Banue
pasnesa (TemMbl)
(4uCy10 YacoB)

OcHoBHOE coaecpkanue

XapaRTepHCTI/IKa JCATCJIbHOCTH Oﬁy'lalOIIll/IXCH

IIpencraBienue [IpenacraBnenne  gaHHBIX B (OCBauMBATh CNOCOOBI MPEICTABICHUS CTATUCTUUYECKUX JAHHBIX U YUCIOBBIX MAaCCHBOB C
MTaHHBIX TabInIaX. [IpakTuyeckue [MOMOIIBIO TAaONWIl W AMATPAMM C HCIIOJIb30BAHMEM aKTYyallbHBIX W BaXKHBIX JAaHHBIX

BBIUMCICHUSI 10  TaOJIM4YHBIM |(AemMorpaduyeckrue JaHHbIe, MPOU3BOACTBO MPOMBIIUIEHHON M CEIbCKOXO03SHCTBEHHOU
(7 ) TTaHHBIM. N3Bneuenune U |[MPOAYKILHUHU, OOIIECTBEHHBIE U IPUPOIHBIE SIBICHUSA).

WHTEPIIPETAIHS TaOIUIHBIX

nanusix. TpaTireckan paboTa M3yuyaTb MeToAbl paboThl ¢ TAOIMYHBIMH U TpadhUUSCKUMU MPEACTABICHUSIMU JAHHBIX C

MOMOIIIBIO ITU(PPOBBIX PECYPCOB B XOJI€ MPAKTUYECKUX PAOOT

«Tadmuus.

['padmyeckoe  mpeacTaBiIcHHUE

MaHHBIX B  BHJE KPYTOBBIX,

CTOJOMKOBBIX (cronbyaThIX)

nrarpamm. Yrenune u

MOCTPOEHNE JUarpaMm.

[Ipumepsl nemMorpaguueckux

arpaMm. [IpakTrueckas

pabota «JluarpaMmbi»
OnucarejibHast Uucnoele  Habopel.  CpenneeOcBamBaTh MOHSTHSI: YHUCIOBON HAOOp, Mepa IEHTPAIbHON TEHACHIIMU (Mepa LEHTpa), B
CTATHCTHKA apudmeTuyeckoe. TOM YHUCIIE CpeliHee apumeTnyeckoe, Mearana.
(8 u) Mennana uucinoBoro  Habopa,OnHMchIBaTh CTATUCTUYECKUE JAHHBIE C IIOMOIIBIO CPEAHETO apu(METHUECKOTO U

Y cTONYUBOCTL METUAHEI.

[IpakTuueckas paborta «CpemHue

MCAHAHBI. Pemate 3aJa4di.

N3yuath cBOMCTBAa CpeaHUX, B TOM YHCJIE C TOMOIIBI0 ITU(POBBIX PECYPCOB, B XOJE
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SHAYCHU .

HaubOoubiiee u

3HAUYEHMs]  YUCJIOBOrO  Habopa

Pasmax.

HaUMCHBIIICO

MPAKTHIECKHUX PadoT.

OcBauBaTh NMOHATHA: HauOOJbIIEe U HAaMMEHBIIEE 3HAUYECHUS YMCIOBOTO MACCHBA,
pasmax.

Pemath 3a1a4n Ha BEIOOpP crioco0a OMMCAHUS TaHHBIX B COOTBETCTBHHU C MPUPOION
TAHHBIX U LEISIMHU UCCIIeI0BaHUS

Cayuaitnas
N3MEHYHBOCTD

(69)

Cnyyaiinas W3MEHYUBOCTh
(nmpumepsl). YacTora 3HaUYCHUN B
MaccuBe JaHHBIX. [ pynmupoBka.

['ucrorpammel.

[IpakTuueckas pabota

«CrnyyaiiHas U3MEHUYUBOCTh»

OcBauBaTh NOHATHSA: YACTOTa 3HAUCHUM B MacCHUBE JaHHBbIX, I'PYIIIIUPOBKA JaHHBIX,
TUCTOI'paMmMma.

CTpouTh 1 aHAJIU3UPOBATH TUCTOTPAMMBI, MOAOMPATDH MOIXOASIINN I1ar TPYIIUPOBKH.

OcBanBath rpaduyeckue NpencTaBIeHUs] Pa3HbIX BHUJOB CIy4YaiHOM M3MEHYMBOCTH, B
TOM YHCJIE C TIOMOUIBIO U(POBBIX PECYPCOB, B X0JI€ MPAKTHUECKOW PabOTHI

Beenenue
Teopuio rpagos

(44)

I'pad,
[Ipencrasienue

pedpo.
3a7a4n c
rpada.

(BaJIEHTHOCTb) BepUIMHBL. YHcio

BEpILINHA,

[TOMOILIBIO Crenenb
pébep W CyMMapHas CTENeHb
BepmvH. Ilens n nukin. Ilyte B
rpade. ITpencraBnenue 0
cBsizHOCTH Tpada. O6xon rpada
(ainepoB myTh). IIpencraBnenue
00 OpUEHTHPOBAHHBIX rpadax

OcBauBath noHsATHA: Tpad, BepmmHa Trpada, peOpo rpada, creneHb (BaJICHTHOCTh
BEPIINHBI), IIETIb U IUKJI.

OcBauBaTh NMOHATHS: TIyTh B rpade, diIepoB myTh, 00Xx0x rpada, OPHEHTUPOBAHHBIH
rpad.

Pemath 3a1aum Ha TIOMCK CyMMBI CTEIICHEH BepiuH Trpada, Ha mouck ooxoxa rpada, Ha
MIOWCK IyTEei B OpPUEHTHPOBAHHBIX rpadax.

OcBauBaTh cnoco0bl TMPEACTABICHUS 3aa4 W3 Kypca anreOpbl, TeOMETpUH, TEOpUu
BEPOSATHOCTEH, JPYTHX MPEIMETOB C MOMOIILI0 rpadoB (KapThl, CXEMBI, dJICKTPHUECKUE
1enu, (yHKIIMOHAIbHBIE COOTBETCTBUSA) HA IPUMEPAX
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BeposiTHOCTH lﬂCnyqafIHHI?I OTBIT U clly4aiiHoe (OcBamBaTh MOHSATHS: CIYYalHBIM ONBIT W CIy4alHOEe COOBITHE, MAaJIOBEPOSTHOE M
yacToTa coosiTe.  BeposiTHOCTB U [[IPAaKTUYECKH JOCTOBEPHOE COOBITHE.
CJAYyYaHHOI 0 4acTroTra COOBITHSL. Ponb .
M3yyaTh 3HAYMMOCTH MAaJIOBEPOSTHBIX COOBITHH B TNPHPOJE U OOIIECTBE HAa BAKHBIX
cOOBITHSA MAJIOBEPOSITHBIX U MPAKTHUYECKU 3
. npuMepax (aBapuu, HECUACTHbIE CIy4yau, 3allUTa MEepCOHATbHON MHOpMAIUH, repeaaya
JTOCTOBEPHBIX COOBITHI p | PAMEP (asapun, yHan, sat p (bopmaruu, mepen
(4 ) TaHHBIX).
puposie u B oduecTe. MoHeTa
1 UTPaJIbHAs KOCTh B TCOPUHM P[3yyaTh pojib KIACCHYECKHX BEPOSTHOCTHBIX MOJeed (MOHeTa, WrpajibHas KOCThb) B
BCPOATHOCTCH. TEOPHHU BEPOATHOCTEIA.
[IpaxTiaeckas pabota «HacToTa |agaonate n u3yuaTh HacToTy COOHITHI B TPOCTBIX SKCIEPHMEHTAX, B TOM HHCIE C
BLITAZICHI OpJIa» TOMOMIBIO U(POBBIX PECYPCOB, B XOJIE MPAKTUIECKON PabOTHI
O0o00menne, [IpencraBieHue naHHbIX. ([IOBTOPATH M3y4yEeHHOE U BBICTPAMBATh CUCTEMY 3HAHHU.
KOHTPOJIb OnucarenpHas CTaTUCTHKA.
. Pemath 3aga4M Ha MpEACTABIEHUE M ONMCAHUE JAHHBIX C IOMOIIBIO H3YyYEHHBIX
BeposiTHOCTB CIIy4alHOTO . .
(Sv) COGBITHSL xapakTepucTuk. OOCy:KIaThb NPUMePbI CIy4YalHBIX COOBITHH, MAJOBEPOSTHBIX U

[IPAKTUYECKH JOCTOBEPHBIX CIIy4alHbIX COOBITHI, X POJIM B IPUPOJE U )KU3HU YEIIOBEKA
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9 kJjacc (He MeHee 34 1)

Ha3Banmue
pa3aeJa (TemMbl)
(4HC10 YacoB)

OcHoOBHOe coiep:KaHue

XapakTepuCcTHKA AeSITeJIbHOCTH 00y4A0IINXCS

IMoBTOpEHue [Ipencrapienue nanupiX. [[IOBTOPATH U3YYEHHOE ¥ BHLICTPANBATH CHCTEMY 3HAHHM.
Kypca 8 Kiacca OnucaresbHas CTaTHCTHKA.
. PemiaTh 3aJa4Yd Ha [PEJICTABIEHME M OINMCAHHME [IAHHBIX C IOMOIIBI0 H3YYEHHBIX
CnyyaitHas U3MEHYUBOCTD.
(4 9) xapakTepucTuk. Pemiars 3aga4M Ha IPEACTABICHUE TIPYIIUPOBAHHBIX JAHHBIX U
Cpennue uncnoBoro Habopa. .
OIMCAHKE CIIyYalHONU M3MEHUYMBOCTH.
CrydaitHbie COOBITHS. 5 5
PemaTh 32/1a4M HA ONPE/CIICHUE YaCTOTHI CIIYYalHBIX COOBITHI, 00CYKIECHIE MPUMEPOB
BeposatHocTn 51 YacCTOTHI. 1 5 pel y ’ yHRA PUMEP
CIIVYaMHBIX COOBITHI, MaJOBEPOSITHBIX M TMPAKTHYECKH JIOCTOBEPHBIX  CIyUYaHBIX
Knaccuueckue wmopaenu Teopuu y B > p p A p y
. COOBITHIA, MX POJIM B IPUPOJIE U JKU3HU YETOBEKA
BEPOSATHOCTEH: MOHETa u
UrpajabHas KOCTh
OnucarejabHas OTKJIOHEHHS. Hucnepcusi (OcBaMBaTh MOHATHS: JUCIIEPCHUS U CTAHIAPTHOE OTKJIOHEHHUE, UCTIOIb30BaTh ATU
CTATHCTHKA. YHCIIOBOTO Habopa. [XapaKTEPUCTUKH IS OIUCAHMS PACCEUBAHMS JaHHBIX.
PaccenBanme CranmapTHoe OTKJIOHEHUE
BbIABHIaTh THIIOTE3bI 00 OTCYTCTBMHU WIIU HAJIMYUM CBSA3H 110 IUATPAMMAaM PAaCCEHBaHUS.
MAHHBIX YUCI0BOrO0 Habopa. JlnarpaMmel
4 ) pacCCHBaHMA CTpouTh IuarpaMMbl PacCEMBaHMs M0 UMEIOIIUMCS JAHHBIM, B TOM YHCIIE C IOMOIILIO
KOMITBIOTEpA
MHoxKecTBa MHO>KECTBO, noaMHOXecTBO. (OCBaMBATh MOHATHS: MHOXKECTBO, YJIEMEHT MHOKECTBA, ITOIMHOXKECTBO.
Omnepanuy  HajJ MHOXECTBAMMU:
(4 v) BbINOJIHATH ONePALMHU HaJl MHOKECTBAMU: 00beJMHEHHE, TIEPECEUECHHUE, IOTIOTHEHHE.
00beIMHEHNE, HiepeceucHue,
AOIIOJIHEHHUC. Mcnoab30BaTh CBOMCTBA: IIEPEMECTHUTENBLHOE, COYETATENILHOE, paCIpeNeIuTeNLHOE,
. . BKJIFOUEHUS.
CBoiicTBa omneparuit HaJ
MHOKECTBAMH. Hcnoab3oBaTh rpaduueckoe MNpeACTaBICHHE MHOXKECTB NPH OMHMCAHUU PEallbHBIX
TIEPEMECTHUTEIILHOC, [POLIECCOB U ABJICHHMIA, IPH PELICHUHM 3a/1ad U3 IPYTHX y4eOHBIX IIPEAMETOB H KYPCOB
COYETATENBHOE,
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pacnpeaciinTeIIbHOC,

BKJTFOUCHHSI.

['padmyeckoe  mpencraBiIcHHE

MHOYECTB.
BeposiTHOCTD JeMeHTapHbIe coObITus. |(OcBaMBATh MOHSATHS: DJIEMEHTapHOE COOBITHE, CIIydailHOE COOBITHE KaK COBOKYITHOCTh
cJIy4aiiHoro Corydaiinble COOBITHS. [0JIATONIPHATCTBYIOIIMX 3JEMEHTAPHBIX COOBITHH, pPaBHOBO3MOXKHBIE 3JIEMEHTapHBIC
coOBITHSA braronpusTcTByOIIIE COOBITHSI.

JJIEMEHTapHbIE COOBITHSL.
(64) Pemath 3ajayd  Ha BBIUMCICHHE BEPOSTHOCTEH COOBITHH 10  BEPOSTHOCTSIM

BepositHOCTH cOOBITHIA. OTBITHI
c PaBHOBO3MOKHBIMU
DJIEMEHTAPHBIMH  COOBITHSIMHU.

CriyualiHblii BEIOOD.

[IpakTrueckast pabora «OTBITHI
Cc PaBHOBO3MOKHBIMU

QJICMCHTAPHBIMHA COOBITHSIMM

DJICMCHTAPHBIX COOBITHI CJ'Iy‘l&fIHOl"O OIIBITA.

PemaTh 3a1auM Ha BBHIYMCICHHE BEPOSITHOCTEH COOBITUI B OMBITAX C PAaBHOBO3MOXHBIMHU
PIIEMEHTAPHBIMUA COOBITUSIMH, B TOM YHUCJIE C TIOMOIIBIO KOMITBIOTEPA.

I[IpoBoAUTH W M3Y4YaTh ONBITHI C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSIMH (C
MCIIOJIb30BAHUEM MOHET, UTPAJBHBIX KOCTEH, JPYTruX MOeNieil) B XOA€ MPaKTUICCKOM
paboThI

BBenenue B Teopuio
rpagos

(49)

[lepeso. CaoiicTBa  nepeBa:
€ TUHCTBEHHOCTD Iy TH,
CYLLIECTBOBAaHHE BUCSAYECH

BCPIIMHBI, CBA3b MCIKAY 4YHCIIOM

BepIIMH W 4uciioM  pédep.

[IpaBUIIO YMHOXKEHUSI.

OcBanBaTh NOHATHA: JepeBO Kak rpad Oe3 mukia, BUCAYas BepliMHA (JIHUCT), BETBb
nepeBa, MyTh B IEPEBE, AMAMETP I€PEBA.

M3yyaTh cBOiiCTBa JepeBa: CyLIECTBOBAHHWE BHUCSYEH BEPIUMHBI, €JUHCTBEHHOCTb IIyTH
MEX1y IByMs BEpIIMHAMHU, CBSI3b MEXK]Iy YMCIIOM BEPILINH U YUCIIOM pEOep.

PemiaTh 3a1a4u Ha TIOWCK U MIEPSUNCIICHUE TIyTEH B JepeBe, ONPE/ISIICHUE YMCIa BEPIIUH
unu pédep B aepeBe, 00Xo1 OMHAPHOTO JAepeBa, B TOM YHCIE ¢ MPUMEHEHHWEM IpaBujia
YMHOXKEHUS
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Cayuaiinbie
coOBITHSI

(8 4)

coObITHE.
Olinepa.

[IpoTHBOIOI0KHOE
[Inarpamma

OObevHEHNE U TEpecedyeHue
COOBITHH. HecoBmecTHble

coObiTus. dopmyna cioxeHHs

BEPOSTHOCTEM. [IpaBuito
YMHOKEHUS BEPOATHOCTEM.
YcnoBHas BEPOSITHOCT.
HezaBrucumbie COOBITHSI.
[IpencraBnenue CIIy4aitHOTO

OKCIICPUMCHTA B BUAC ACPCBaA

OcBauBaThb NOHATHUSA: B3aMHO IMPOTHUBOIIOJIOKHBIC CO6BITI/I${, onecpanru Haxu CO6BITI/IHMI/I,

o0bEIUHEHWE W TIepecedeHue coObITHH, JuarpamMma Diinepa (Dilnepa—BenHa),

COBMECTHBIC ¥ HECOBMECTHBIC COOBITHS.

M3yuyaTh TeopeMbl O BEpOSTHOCTH OOBEIMHEHHS JBYX COOBITHH ((OPMYIBI CIOKEHHS
BEPOSITHOCTEM).

Pemiath 3a1auM, B TOM 4YHCJIE TEKCTOBBIC 3aJaud Ha OMNpPEJIEIICHHWE BEPOSTHOCTEH
00BETMHEHNUS U TIePECeUEHUsT COOBITHI C TTOMOIIBIO YHCIIOBOM NIPSIMOM, TuarpamMm Dijepa,
(hOpMyIIBI CIIOKEHUSI BEPOATHOCTEH.

OcBanBaTh NOHATHS: IPABWIO YMHOXKEHHUS BEPOSATHOCTEH, YCIOBHAs BEPOSTHOCTD,
HE3aBHCHMBIE COOBITHS IEPEBO CIIYUYailHOIO OIbITA.

M3yuath cBolicTBa (OnpeaeneHus) He3aBUCUMbIX COOBITHIA.
Pemath 3a1a4u Ha OTpe/IeTICHNE U UCTIONb30BaHUE HE3aBUCUMBIX COOBITHI.

PemiaTh 3aga4M Ha MOMCK BEPOSTHOCTEH, B TOM YHUCIE YCJIOBHBIX, C HCIOJIb30BaHUEM
NepeBa CIIy4alHOIO OIbITa
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006001eHue,
KOHTPOJIb

(44)

[IpencraBnenue
OnucarenbHas
['padsr.
CIIy4ailHOTO

JAHHBIX.
CTaTUCTHUKA.
BepositHOCTB
COOBITHSI.

JneMEHTbl KOMOMHATOPUKH

[ToBTOPATH H3y4eHHOE U BICTPAMBATHL CHCTEMY 3HAHUH.

Pemiats 3agauum Ha TMpeAcCTaBiICHHE W OINUCAHUE [AHHBIX C TOMOIIBIO M3YUYEHHBIX
XapaKTepuCTHK. PemiaTe 3agaum ¢ npuMeHeHueM rpados.

Pemath 3a1auM Ha HAXOXJCHUEC BEPOSTHOCTH CIYYAHHOTO COOBITHS IO BEPOSITHOCTSIM
HJICMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OINBITAX ¢ PABHOBO3MOXKHBIMHU 3JIEMCHTAPHBIMU
COOBITUSIMU.

PemaTh 3a1a4u Ha HAXOXKJICHUE BEPOSITHOCTEH OOBEIMHEHMSI U TIEpEeCeUCHUs COOBITUH, B
TOM YHCJIE HE3aBUCHUMBIX, C HMCIOJb30BaHUEM TIpadUUYeCKUX MPEACTaBICHUN W JepeBa
CJIy4aifHOTO OTIbITA.

PemiaTh 3a1aun Ha nepednciaeHre KOMOUHAIMM (YKclia IEPEeCTaHOBOK, YUCIIa COUETaHUIl),
Ha HAXOXKJEHUE BEPOSITHOCTEH COOBITHI ¢ MpUMEHEHHEM KOMOWHATOPUKH, B TOM YHUCTE C
MCII0JIb30BaHUEM TpeyronbHuka [lackans
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HaszBanue
paszaesa (Tembl)
(umcy10 Yacon)

OcHOBHOe coJiep:KaHue

XapakTepucTHKA 1eATeJILHOCTH 00yYal0IIUXCs

[loBTOpEeHUE [IpencrasieHue naHHbIX. [[IOBTOPATH U3yYEHHOE U BHICTPAMBATH CHCTEMY
Kypca 9 kiacca OnucarenbHas CTaTUCTHKA. .
3HAHUU.
” Onepauuu  HaJg  COOBITHUSMU.
q) N
HesaBrcumocTh coObITHIH PemaTth 3a1a4M Ha IPEICTABICHUE U ONUCAHKE JAHHBIX.
PemiaTh 3aa4u Ha HAXO0XKJICHUE BEPOSITHOCTEH OOBEAMHECHUS U TIEPECEUCHUS COOBITHIA, B
TOM YHCJI€ HE3aBUCUMBIX, C HCIOJb30BaHUEM T'papUUYECKUX MPEACTABICHUN U JepeBa
CJIy4ailHOTO OTbITA.
PemiaTh 3a1auM Ha MMEPEUNCICHIEC KOMOMHAITMH (YHCIIa IEPECTAaHOBOK, YUCIIA COUCTAHMH ),
Ha HAXOXKJCHUE BEPOSTHOCTEH COOBITUH C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCIE C
MCIIOJIb30BaHuEM TpeyroybHuKa [lackans
JJ1eMeHThI KomOuHaTopaoe npaBwio [OcBauBaTh MOHSATHS: KOMOWHATOPHOE TIPABHIO YMHOXKCHHSI, YIOPSJIOYCHHAs Tapa,
KOMOMHATOPUKHU  [YMHOXEHHUS. [lepecTtanoBKkH. [Tpoiika OOBEKTOB, NEPECTAHOBKA, (HaKTOpHAT YMCIA, COYETAHME, YHUCIO COYETaHUM,
@) ®dakropuan. CoueTaHus U YUCIO [TpeyroibHUK [lackais.
q

COYETaHUI. TpeyroabHUK
[Tackams. Ilpaktuyeckas pabota
«Bprunciienne BeposSTHOCTEN C

MCII0JIb30BaHNEM
KOMOHWHATOPHBIX byHKIUI

DIIEKTPOHHBIX TAOIHUI)

Pemiath 3agaym Ha NEPCUUCIICHUC YTIOPSAJOYCHHBIX IIap, TPOCK, MNCPCUHUCIICHHUC

MEPCCTAHOBOK U COUYETaHUM AJIIEMEHTOB PAa3JIMIHBIX MHOKCCTB.

Pemath 3a1a4un Ha IPUMEHEHHE YMCIIA COYETaHUN B anredpe (CokpaméHHOe YMHOKEHHE,
ouHoM HproToHa).

Pemiatb, npuMeHsisi KOMOMHATOPUKY, 331a4U HA BBIYMCIIEHUE BEPOSITHOCTEH, B TOM 4HCIIe
C MIOMOIIIBIO AEKTPOHHBIX TAOJUI] B XOJI€ TPAKTUYECKON pabOTHI
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I'eomerpnueckass [['eomerpuueckas BeposATHOCTb. [(OcBamBaTh NMOHSITHE I€OMETPUYECKON BEPOATHOCTH. PemiaTe 3aga4m Ha HAaXOXIEHUE
BEPOSATHOCTH CiyvaiiHplii BBIOOpD TOYKHM U3 [BEPOATHOCTEH B ONbBITaX, MPEACTABUMBIX KaK BBHIOOp TOYEK M3 MHOTOYTOJbHHKA, Kpyra,
¢urypel Ha IUIOCKOCTH, W3 |[0TpE€3Ka WIU JIyTU OKPYKHOCTH, YUCIOBOTO MPOMEXKYTKA
44
@) OTpE3Ka, U3 IyTU OKPYKHOCTU
HcnbiTanus VcnpiTanue. Ycnex u Heyaada. (OcBamBaTh TOHSITHUS: WCIBITAHHWE, AJIEMEHTApHOE COOBbITHE B HCHBITAaHUM (ycmex Hu
bepnyJuiun Cepust MCHBITAaHMM 1O TEPBOro [HEyJAaya), Cepusl UCIBITAHUN, HACTYIUIEHUE MEPBOro ycrexa (Hey1auu), Cepusl UCIIBITaHu|
6 ycnexa. Mcnoeiranuss bepryinu. |bepHyiu.
q .
(69) BeposiTHOCTH COOBITHI B cepun . . .
. PemaTh 3a1a4M Ha HAXOX/IEHUE BEPOSITHOCTEH COOBITHI B CEpUU MCIIBITAHU /10 TIEPBOTO
VCIIBITAHUI bepnymnu. .
crexa, B TOM 4MCJIe ¢ IPUMEHEHUEM (POPMYJIbI CYMMBI T€OMETPUYECKOM IIPOIPECCHUH.
[IpakTnyeckas pabora Y ’ p bopmy y P porp
PemaTth 3agaum Ha HaXO0XJIEHHUE BEPOSTHOCTEM 3JIEMEHTApHBIX COOBITMH B cepuu
« cnbitanus bepHymim B ;
WCIIbITaHuN BepHysuM, Ha HaXOXKIEHUE BEPOSATHOCTH ONPENEIEHHOIO YHMCIIA YCIIEXOB B
cepuu ucnbiTanuii bepuynnu. U3ydaTts B X04e NPaKTH4ecKoil padoThl, B TOM YHUCIE C
[IOMOILBIO IIU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTHU B C€pUH HcTbITaHuil bepHyiin
CayuaiiHas Cnyuaitnas BEJIMYMHA n |(OCBOMTL NOHATHUA: Cly4yallHas BEJIIMYMHA, 3HAYEHHWE CIyYalHOW  BEJIINYUHBI,
BeJIMYHHA pacrpenelleHne  BEPOSTHOCTEH. |[pacIpeleCHUE BEPOSTHOCTEM.
p MaTtemaTuueckoe OXKHIAaHUE U - . .
| . . [A3y4yaTh M 00CYy:KIaTh NPHUMEPHl JUCKPETHBIX M HENPEPBIBHBIX CIy4YalHBIX BEIWYUH
(69) nucrnepcus CIIly4aiiHOM y yaa PHMEpBIL HCKD pep y
(pocT, Bec YeIOBEKa, YMUCICHHOCTh HACEJIEHUs, Jpyrue HM3MEHUHMBBIE BEJINYHHBI,
BEJINYUHBI. ITpumepsl

MATCMATHUYCCKOI'O OKHJaHUA KaK
TCOPCTUYICCKOTO CpCaHCTO

3HAa4YCHUS BECINYNHBI.

[ToHaTHe o 3akoHe OONBLIMX
YuCell. N3mepenne
BEPOSITHOCTEM € IIOMOIIBIO

yacToT. IIpumenenue 3akoHa

paccMaTpUBaBIIHECS B Kypce CTATUCTHKH), MOJCIBHBIX CIyYailHBIX BEJIHYUH, CBS3aHHBIX
CO CITy4aliHBIMU OIBITaMU (OpOCaHWe MOHETHI, UTPATTLHON KOCTH, CO CIIy4allHBIM BHIOOPOM
U T. I1.).

OcBauBaThb MOHATHSI: MAaTEMAaTHYCCKOC OXXHNIaHUC CJIy‘-I&fIHOfI BCJIIMYMHBI  KaK

TEOPETHYECKOE CpPEIHEE 3HAYEHUE, MUCIEepPCHs CIIyYalHOM BEJIMYMHBI KaK aHaJIor

TUCTIEPCUH YUCIIOBOTO Habopa.

Pemathb 3a/la4M Ha BBIYUCIICHUC MAaTEMAaTHYCCKOI'O OKHUAAHUA U JUCIICPCHUU I[I/ICerTHOI\/'I
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0OJIBILINX YHUCE

CHy‘I&fIHOfI BCJIMYHHBI 110 3aJaHHOMY PacCIIpCACIICHUIO, B TOM YUCIIC 3a/la4, CBA3AHHBIX CO
CTPaxXOBaHHEM U JIOTCPECIAMMU.

3HAKOMUTBLCSI C MATEMAaTUYECKUM OXKUJAHUEM U JUCTIEPCUEH HEKOTOPBIX pacipeneneHui,
B TOM YHCJIE€ PACIIPEICTCHUS CITy4YallHOW BETUYMHBI

«UYHUCJIO YCIIEXOB)» B CEPUU UCIIbITaHUN bepHysuin.

M3yuaTh 4acTOTy COOBITHUS B MOBTOPSIOIIMXCS CIyYalHBIX OMBITaX KakK CIy4alHYIO
BEITUYHHY.

3HAKOMHMTBCA C 3aKOHOM Ooibmux yuced (B ¢Gopme bepnymim): mpu O0nbLIIOM YHCIe
OITBITOB YaCTOTA COOBITHS OJIM3Ka K €ro BEPOSITHOCTH.

Pemath 3amaum Ha HU3MCPCHUC BepO}ITHOCTeﬁ C IOMOIIBIO YaCTOT.

OO0cyxkaaTh pojb 3aKOHA OOJBIINX YUCEN B 000CHOBAaHMM YAaCTOTHOT'O METO/1a U3MEPEHUs
BEPOSTHOCTEM.

OﬁcymaTb 3aKOH OOJIBIIMX YHCEI Kak IIPOABJICHUC CTAaTUCTUYECKOM YCTOIZQHBOCTH B
M3MCHYUBLIX SIBJICHUAX, POJIb 3aKOHA OOJIBIIIMX YKCEII B mpupoAc U B )KU3HU YCIIOBCKA

O0o001eHue,
KOHTPOJIb

(10 1)

[IpencrasieHue
OnucarenpHas
BeposTHOCTB
COOBITHSL.
KOMOWHATOPHKHU.

JTAHHBIX.
CTaTUCTHUKA.
CIIy4aiiHOTO

DJIEMEHTHI
Ciyyaiinbie

BCJIMYHHBI U PACIIPCACIICHUA

IloBTOPSATH N3yYEHHOE U BHICTPAUBATH CHCTEMY 3HAHUM.
PemraTe 3224y Ha IPECTaBICHUE U ONMCAHUE JaHHBIX.

Pemath 3a1a4d Ha HAXOXKJIEHUE BEPOSATHOCTEH COOBITHMH, B TOM YHCIIC B OIBITaX C
PAaBHOBO3MOXKHBIMHM ~ DJIEMEHTAPHBIMU ~ COOBITHUSIMU, BEPOSITHOCTEH OOBEIMHEHHS U
MepeceueHus] COOBITUH, BBIYUCIATH BEPOSTHOCTH B OMNBITaX C CEPHSIMH CIyYalHBIX
MCITBITAaHUH

[Ipu paspaboTke pabodeil MpPOrpamMMBbI

B TCMATHYCCKOM ILIaHHUPOBAHHMHM OOJIKHBI OBITH YYTCHbI BO3MOKHOCTHU
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UCIIOJIb30BaHUS ANEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMUXCS Y4eOHO-METOAMYECKUMU MaTepHaliaMu
(MyJIbTUMEIUHHBIE TPOrPAMMBbI, JJIEKTPOHHbIE YUEOHUKHU U 3aIa4HUKH, SJIEKTPOHHbIE OMOJIMOTEKH, BUPTyallbHbIE JJa00OpaTOpuH,
UTPOBBIE MPOTPaMMBbl, KOJUIEKIIMH IU(POBBIX 00pa30BATEIbHBIX PECYPCOB), HUCIOJIB3YEMBIMH Jii OOYUYEHHUS W BOCIUTAHUS
oOyuarotuxcss ¢ HOJIA, mnpenctaBieHHbBIMU B 3JIEKTPOHHOM (UM(POBOM) BUAE U pPEATU3YIONIMMHU  JIHJIAKTHYECKUE
Bo3MoxkHOoCTH UKT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOIaTENbCTBY 00 0Opa30BaHUH.
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HoAaxoAbl K OUEHUBAHUIO INTAHUPYEMBIX PE3YJIBTATOB
OBYYEHMUA

OCHOBHBIMM METOJaMU TPOBEPKH 3HAHUN M yMEHUN OOydYaromMXcs IO
MaTeMaTUKE SIBJISIIOTCS YCTHBIM OMpPOC W MUCbMEHHBbIE padoThl. K MUCEMEHHBIM
(dbopMaM KOHTPOJSI OTHOCATCA: MATEMaTHYECKUE AUKTAHTBI, CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE pa0OTbI, TECTOBBIE 3a/1aHUSI U TECTHI.

OcHOBHBIE BHIBI TNPOBEPKU 3HAHWW — TEKyllas W MUTOroBas. Tekymas
pOBEpKa MPOBOAMUTCS CUCTEMATHYECKM M3 ypoKa B YpOK, a UTOroBas — IO
3aBEpIICHUHN TEMBI (pa3jiena), KOJbHOro Kypca.

[Ipn olleHMBaHUU TUIAHUPYEMBIX PE3YJbTaTOB OOYYECHHS MaTeMaTHKe
oOyuaromuxcst ¢ HOJIA HeoOXoauMO yYMTHIBATH TaKU€ WHIUBUIYaAJIbHbBIC
OCOOEHHOCTH HX PAa3BUTHUA, KAaK: YPOBEHb Pa3BUTHUS MOTOPUKU PYK, YPOBEHB
BJIAJICHUS] YCTHOM pedublo, sHepreTudeckue pecypebl odydaromuxcs ¢ HOJA. s
KaKJIOTO 00YYaloIIerocsi yauTeb MoJ0MpaeT HHANBUIYATbHBIE (POPMBI KOHTPOJIS
pe3yiabTaTOB 00yUEHUS MaTEeMATHKE.

Jlns  oOywaromuxcs ¢ HOJIA HeoOXoaumMo yBeIWMYCHHUE BpeMs s
BBITIOJIHEHUSI KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX paloT.

KoHTponbHBIE, CcaMOCTOSTEIbHBIE M MPAKTHUYECKHUE  pabOThl  MpHU
HEOOXOJMMOCTA MOTYT MPEUIaraTbCi € HCHOJIb30BAHUEM 3JIEKTPOHHBIX CHCTEM
TECTUPOBAHUS, HMHOIO MPOTPAMMHOTO OOecrnedyeHus, O0ecneUyuBaOIUNA pH
HEO0OXOJIMMOCTH MOYKHO MCIIOJIb30BaTh TEKCTHI C KPYMHBIM MIPU(PTOM; NPUMEHSTH
KOHTPOJIbHBIE U3MEPUTENH C OTIEIbHBIMU JJIEMEHTAMU PELIEHUS; HCIOJIb30BATh
AITOPUTMBI PU PELIEHUN YPABHEHUW U HEPABEHCTB, KOHTPOJbHBIE U3MEPUTENH C
roToBbIMU rpadukamMu (QYHKIUH ¢ JuarpaMMam#; HCIOJIb30BaTh OHJIANH
TECTUPOBAHUE C BLIDOPOM OTBETOB.

Texymmmii KOHTPOIL B (hOpME YCTHOTO OIMpOCca MPU HU3KOM KaueCTBE YCTHOM
HKCIPECCUBHOM pedr 00ydaromuxcsi HEOOXOIWMO 3aMEHSTh MUChMEHHBIMU
dbopmamu.

Hampumep, ¢ 3TOil LEIbI0O MOTYT HCIOJIB30BaThCA TECTBI U TECTOBBIE
3ananug u3 bubamoreku MOUI (POI) na mrob6om stane ypoka. C mOMOIIBIO
TaKMX 3aJaHUid M BOIPOCOB 3HAYMUTEIBHO MPOIIE MOA0OpaTh Marepuan JJis
KOHKPETHOTO Kjlacca, 00y4aromierocsi, COOTBETCTBYIOIINI YPOBHIO €r0 pa3BUTHUSA U
BO3PACTHBIX OCOOCHHOCTEM.

CIIEIIMAJIBHBIE YCJOBUSA PEAJIM3ALUA JUCHUIIJIMHBI

B cnydae HeoOxommmocTu (BBIpaKEHHBIC ABUTATEIbHBIE PACCTPOICTBA,
TSDKEJIOE TOpaKeHHWE pPYK, MNpersTcTBYyIomee (GopMupoBaHUIO rpadoOMOTOPHBIX
HaBBIKOB) pabouee mecto oOyuaromerocs ¢ HOHA nomkHO OBITH CleUAIBHO
OpPraHU30BaHO B COOTBETCTBHHM C OCOOCHHOCTSMHU OTPAaHMYEHHUH €ro 370pPOBBSL.
HeoOxoqumo  mpeaycMOTpeTh  HajdM4Me  MEPCOHAIBHBIX  KOMIIBIOTEPOB,
TEXHUYECKUX TMPUCIIOCOONIEHNH (CrenuanbHas KilaBUaTypa, pa3IMdHOro BHUAA
KOHTAKTOpBI, 3aMEHSIOIIME  MBbIlIb, JHKONCTHKH, TPEKOOJBbl, CEHCOpHBIE
MJIAHIIETHI).

JIOTKHBI OBITH CO3JaHbl YCIOBHS ISl (DYHKIIMOHHUPOBAHUS COBPEMEHHOMU
uHGOPMAITMOHHO-00Pa30BaTEIBLHON CPEIbl, BKIIOYAOIIEH
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ANIEKTPOHHBIE WH(GOPMAIMOHHBIE PECypChl, dJICKTPOHHBIE 00pa3oBaTeNbHBIC
pPECYPCBI,  COBOKYIHOCTH UH(GOPMAITMOHHBIX, TEXHOJIOTHH,
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJOTHI, COOTBETCTBYIOIINX TEXHUYECKUX CPEICTB U
TEXHOJOTUN (B TOM uucie, (iaen-TpeHaxepoB, HHCTpyMeHTOB Wiki, mudpoBbIx
BUJICO MaTEpHAOB, BUPTYAIbHBIX JIA0OpaTOpHil H Jp.), OOECIeUUBAIOIIUX
JOCTIKEeHUE KaxabiM oOyyvatotumcst ¢ HOJIA MakcuManbHO BO3MOKHBIX JIJIsI HETO
pe3yIbTaTOB oOy4eHwus. Hampuwmep, HCIIOJIb30BaHUE COBPEMEHHOMU
obpazoBaTenpHOM cpegoii B oOyueHun Mmarematuke nere ¢ HOJIA sBisrorces
pecypcebl o6sauHoil mHTepHeT- Twiatdopmbl MO (POIID), xoTtopsie comepxar
HeoOxonuMbIe 00pa3oBaTEIbHBIC MATEPHANIbl, MHCTPYMEHTBI NJIi MX CO3JAaHHS U
peIaKTUPOBAHUS, BUPTYaJIbHBIC TAOOPATOPUH.
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