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I[TOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamma 10 MareMaTHKE s OOYyYaloUIMXCsA C 3aJCpPHKKOM
ncuxudeckoro paszputus (nanee — 3[1P) Ha ypoBHEe ocHOBHOro o01ero odopa3oBaHUs
MOJATOTOBJIEHa Ha oOcHOBe {DenepabHOrO0 ToCyJapCTBEHHOr0 00pa30BaTEIbHOTO
cTaHjapTa OCHOBHOro oo6mero ooOpazoBanusi (IIpuxaz Munnpocsemienusi Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEpCTBOM IocTUliMM Poccuiickoit
deneparuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC OO0O), Ha ypoBHE
OCHOBHOT'O OOIIEro o0pa3oBaHUsl COCTaBJIEHA C YYETOM TpeOOBaHUN K pe3ysbTaram
OCBOEHHSI OCHOBHOU 00pa30BaTEeIbHON MPOTpaMMBbl, IIPEICTaBICHHBIX B DeepanbHOM
rOCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTE OCHOBHOTO OOIIEro oOpa3oBaHMs
(ITpukaz Munnpocsemenust Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM roctunmu Poccuiickot @enepanun 05.07.2021 r., per. HoMep —
64101) (manee — ®I'OC OOO), npukaz Munnpocenienus Poccuu ot 24.11.2022 r.
No 1025 «OO0 yrBepxkiaenun (deneparbHOM ananTUPOBAHHON 00pa3oBaTEIbHOU
porpaMMbl OCHOBHOT'O OOIIEro o0pa3oBaHus Jyisi 0OyYarolmuXcsl ¢ OrpaHUYEHHBIMU
BO3MOXHOCTSIMHU 3I0POBbs» , OpuKa3z Munucrepcta npocsemieHus: ot 24.03.2023 r.
Ne 1025 «OO6 yrBepxkneHnun QeaepaabHON aaanTUPOBAHHON 00pa3oBaTEIbHOMN
IporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs JIJIsi OOYYAIOMIMXCS C OTrpaHUYECHHBIMU
BO3MOXKHOCTSIMU 3JI0POBbs», TpuKa3 MunuctepcTBa mpocsenieHus ot 18.05.2023 Ne
370 «O6 ytBepxknaenun GdenepaibHON 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO
oOmrero oOpa3oBaHMs» , a TakK€ B COOTBETCTBUHM C HaIlpaBiICHUSIMU DPAOOTHI IO
(bOpMHUPOBAHUIO TIEHHOCTHBIX YCTAHOBOK M COIMAIBHO-3HAYMMBIX KAa4e€CTB JIMYHOCTH,
yKa3aHHBIMU B paboyell mporpaMMe BOCHUTAHUS.

Paboueii mnporpamMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUsl IO MPEAMETY
«MaremaTukay, . IpOrpaMMbl BOCHHUTAHUS, C YYETOM pacHpeleleHHbIX MO0 KiaccaM
MIPOBEPSIEMBIX TpeOOBAaHUW K pe3yjbTaTaM OCBOCHHS AJanTHPOBAHHONW OCHOBHOM
o0pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOTIO 0O0IIero 00pa3oBaHMs OOYUYaIOIIUXCS C
3aJICP’)KKOM TICUXUYECKOTO pa3BuTUs. B pabodelt mporpamMme ydTeHBI HUIEU H
nosioxkeHus: KoHuenuuu pa3BUTHS MaTeMaTHYecKOro obOpaszoBaHus B Poccuiickoi
denepanum.

Oo0mas xapakrepucTuka yue0Horo npeamera «MareMmaTuka

YueOubii mnpeamer «MaTemMaTtuka» BXOAUT B NPEAMETHYIO 00JacTh
«Marematuka U wuHopMatuka». OH CIOCOOCTBYET Pa3BUTHUIO BBIYUCIUTEIBHON
KyJIbTYpbl M JIOTUYECKOTO MBIILIEHUSA, (OPMHUPOBAHUIO YMEHHS IMOJIb30BATHCA
QNropuTMaMM, a TakXKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HM oOydaronuxcss ¢ 3[IP. VYuyeOHbld mnpeaMer pa3BUBaET
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIMOHAIbHYIO TIPaMOTHOCTb,
YMEHUS  BOCIPUHUMATh U KPUTHYECKHM  aHAIM3UPOBATh  HMHQPOPMALIUIO,
MPEJICTABICHHYIO B PA3IMYHBIX (hopMax.

OOyueHne maTemMaTuke JAET BO3MOXHOCTh pa3BUBaTh y oOyuatonuxcs ¢ 3[1P
TOYHYIO, PAlMOHATBHYIO U WH(GOPMATUBHYIO peyb, YMEHHE OTOMpaTh Hauboiiee
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NOJXOSIINE SI3bIKOBbIE, CUMBOJIMYECKHUE, Tpapuueckue CpencTBa AJis BbIPAKECHHUS
CYKJIEHUH U HATJISITHOTO UX MPEICTABICHUS.

Heo0xoaumMbpiM KOMIIOHEHTOM OOIIE KyJIbTypbl B COBPEMEHHOM TOJKOBAaHHUU
ABIIsIETCS  OOIIee 3HAKOMCTBO C METOJaMU TO3HAHUA JCHCTBUTEIHHOCTH,
MIPEACTABICHUE O IPEIMETE U METOAaX MAaTEMATHUKH, UX OTJIMYUN OT METOAOB JIPYTUX
€CTECTBEHHBIX U T'yMaHUTApHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHUs MaTEeMaTUKU
JUISL pelIeHUs] Hay4YHbIX W TPUKIAAHBIX 3adad. TakuMm o0pa3oM, MaTreMaTU4ecKoe
oOpa3zoBaHNe BHOCUT CBOU BKJIa/ B (popMupoBaHue 0011el KyIbTyphl YeJIOBEKA.

N3yyeHne mareMaTWKu TakKe CIOCOOCTBYET ACTETHUYECKOMY BOCHUTAHUIO
YeJI0BEKa, MOHUMAHHUIO KpAacoThl M M3AIIECTBA MATEMAaTUYECKUX PACCYKICHHM,
BOCIIPUATHIO TEOMETPUUECKUX (OPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaTremaThuka» c
Y4ETOM 0COOBIX 00pa3oBaTeNbHbIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3I1P. OBnanenue
y4eOHBIM IIpeaMeToM «MaTemMaTuka» NMpeiCTaBIIeT ONPEAEIEHHYIO CI0KHOCTh IS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxca ¢ 3I[IP nambosiee BbIpakeHbl OTCTAaBaHUS B
Pa3BUTHM CIOBECHO-JIOTUYECKUX (OPM MBIIUIEHUA, IO03TOMY aOCTpakTHbIE U
OTBJICUEHHBIE KATErOpUM UM TPYIHOAOCTYIHBI. B TOXe BpeMs IpH creuuaibHOM
oOyueHHM OO0yd4aromuecss MOTYT BBIIOJHATH 3aJaHus 1o aidroputMmy. OHu
BOCIIPUMMYMBBEI K MOMOIIM, MOTYT BBIIIOJIHUTh NEPEHOC HA aHAJIOTMYHOE 3aJaHHe
YCBOEHHOro crnocoba peuieHus. CHU)KEHUE Pa3BUTHS MBICIUTEIbHBIX OINEpauil u
3aMEJICHHOE CTaHOBJICHHE JIOTMYECKUX JEWCTBUM NPHUBOIAT K HEAOCTATOYHOU
OCMBICJIECHHOCTH COBEPIIAEMbIX YYEOHBIX AEHCTBHM. Y oOyuaroumxcs 3aTpyIHEHbI
CUETHBIC BBIYMCIICHUS, MPOU3BOJMMBIE B YM€. B IUCBMEHHBIX BBIYMCIICHUSX OHHU
MOTYT MpPOIyCKaTh OJMH W3 MPOMEXYTOUHbIX I1aroB. [Ipu pabore ¢ umcIOBBIMU
BBIPDAKCHUSIMH, BBIYMCICHUEM MX 3HAYEHUS MOTYT HE YIEpKUBATh IPABUIbHBIN
nopsiiok aercteuid. [lpu ynpoiiennu, npeodpazoBaHuu BeipakeHuid yuamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEUIEHUE O IMOCIEAOBATEIBHOCTU BBIITOJIHEHUS
nercTBuil. KOHKPETHOCTh MBIIUICHUSI OCJIOXKHSET YCBOCHUS HAaBbIKA PEIICHUS
YpPaBHEHHMH, HEPABEHCTB, CUCTEMBbl YpaBHEHUU. VM ManoIOCTymHO COBEpILICHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTUYECKUX  ONEpAlMd, HEIOCTaTOYHAas
00OOLIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT U3ydeHHe TeMbl «DYHKIUW»: MpH
onpeaeneHu (QYHKIUMOHATBLHOW 3aBUCUMOCTH, IMpPH ONUCAHUU TpaduyecKoit
CUTYaIINH, UCTIOJIb3YsI TEOMETPUUCCKHM, anreOpandeckuid, GQyHKIIMOHATHHBINA S3BIKH.
Hepenko yuamiuecst He BUAAT pa3HUIBI MEXAy 00JacTbio onpeaeneHus: GyHKIUN U
00J1aCThIO 3HAUYECHUH.

Pemenue 3amay cONpsiKEHO C TPYIHOCTAMU O(GOPMIICHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMSI aHAJIM3a YCIOBUS 33[]a4M, BbIIEJIEHUS CylIeCTBEHHOT0. O0yuaromumecs ¢
3IIP 3arTpynHSAIOTCS clAelaTh yMO3aKJIOYeHHWE OT OOIIEero K YacTHOMY, HEpPEIKO
BBIOMPAIOT HEpalMOHAJbHBbIE CHOCOOBI pEIIeHUs, WHOIJA OrPaHUYUBAIOTCS
MaHUMNYJIALUSMH C YACIAMH.

[Ipy w3yueHum reomeTpuueckoro wMarepuana oOydarommecs ¢ 3IIP
CTIKUBAKOTCS €  TPYAHOCTBIO  J€JaTh  JIOTUYECKUE  BBIBOJBL,  CTPOMUTH
MOCJIeIOBaTEIbHbIE paccykAeHusa. HenpouHble 3HaHUsSI OCHOBHBIX TEOPEM I'€OMETPHUH
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MPUBOJUT K OMIMOKAM B PEIICHWH TeoMeTpudeckux 3aaad. OOydaromyecs MOTYT
MOAMEHHUTH POPMYITy, HENPAaBIIBLHO MPUMEHHUTH TeopeMy. K cepbe3HbIM OIMOKaM B
pelieHNH  3aJa4  MPUBOJAT  HEIOCTaTOYHO  Pa3BUTHIE  MPOCTPAHCTBEHHBIC
npeacTaBieHus. FiM CI0)KHO BBIMOJIHUTH YEPTEXK K YCIOBHIO, B TMCBMEHHBIX paboTax
OHHU HE MOTYT PUBECTH OOBSICHEHHE K YEPTEKY.

To4YHOCTB 3aIIOMIHAHUS U BOCIIPOU3BEICHHS y4eOHOTO MaTepralia CHUKEHBI TI0
NPUYMHE CJIA00CTH MHECTUYECKON JIESTENLHOCTH, CYXEHHS OO0beMa MaMsTH.
Obyuaromumces ¢ 3[IP tpebyercsi Oonbliie BpeMEHM Ha 3aKpeIJIeHHE MaTrepuara,
aKTyaJIu3alyst 3HAHUW TI0 ONIOPE TIPU BOCTIPOU3BEICHUH.

JI7ist peo10IeHus TPYIHOCTEH B U3yYeHUH yueOHOTO npeamera « MaTemMaTiuKa
HeoOXoaMMa amanTtanus oObeMa M XapakTepa yu4eOHOro maTepuaia K

[O3HABaTEJIbHBIM BO3MOXKHOCTAM yuamuxcst ¢ 3[IP. Cnenyer yueOHBI MaTepuan
MPENOJHOCUTh HEOOJbIIUMHU MOPLHIMH, YCIOXKHSS €ro MOCTENEHHO, M3bICKUBATh
cnocoObl  afanTalMi  TPYOHBIX  3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECCKUI
MaTepUAl PEKOMEHIYETCA HM3y4daTb B IPOLECCE IPAKTUYECKOM NESITENBHOCTH IO
pemeHnio  3amad.  OpraHvMdeckoe €IUHCTBO MPAKTUYECKOM W YMCTBEHHOM
NEATENbHOCTH YYallUXCd Ha YpPOKaXx MaTeMaTUKH CIIOCOOCTBYIOT NPOYHOMY U
CO3HATEJIbHOMY YCBOCHMIO OA3UCHBIX MAaTEMaTUYECKUX 3HAHUNU U YMEHUM.

Heﬂl/l U 3aaY1 U3YyUYCHUSA yqeﬁnoro nmpeamerTa «MarTemMaTHKa»

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

* (opMHUpOBaHUE IEHTPATIHHBIX MATEMATHYECKUX TMOHSATUN (YUCIIO, BEIMYMHA,
reoMeTpuIecKast durypa, NepeMeHHas, BEPOSITHOCTb, byHKIIHA),
00eCIeunBaOIINX MPEEMCTBEHHOCTh U TMEPCIEKTHBHOCTh MaTEMaTUYECKOTrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* noaBsenenue odydarommxcs ¢ 3[1P Ha mocTymnmHOM 1711 HUX ypPOBHE K OCO3ZHAHHIO
B3aMMOCBSI3M MAaTEMATHKH M OKPY’KAOIIETO MHUPA, IOHUMaHUE MaTEMaTHKH KakK
YaCcTH OOIICH KyJIbTYyPhl YEIIOBEUECTBA;

" pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPYECKUX CIMOCOOHOCTEHW OOydaroImmxcs ¢
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KpUTUYHOCTHU
MBIIIJICHUS, THTEPECca K N3yYCHUIO MAaTEMATUKH;

* ¢opmupoBanue (YHKIIMOHATLHON MaTeMaTHYECKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh TPOSBIICHUS  MaTEMaTHYCCKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAIIUSIX U IPU U3YYCHHUH JPYTHX
y4eOHBIX TIPEJAMETOB, TIPOSBIICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh WX Ha S3BIKE MATEMaTHKH W CO3]1aBaTh MaTeMaTHYCCKUE
MOJICNIA, TPUMEHATh OCBOCHHBIM MaTEMaTHYCCKUU ammapar i pPelIeHUs
MIPaKTUKO-OPUCHTUPOBAHHBIX  3a/lad, MHTEPIPETUPOBATh W  OIICHUBATH
MOJTYYCHHBIC PE3YJIBTATHI.

JlocTikeHne 3TuX 1enei 00ecreuynBaeTcs pEieHNueM CICIYIONNX 3a0ay.

* ¢opmupoBath y oOyuarommxcs ¢ 3[IP HaBbiku yueOHO-TIO3HABATEIHHOU

NEATEeTPHOCTH: TUIAHUPOBAaHUE pPa0OThI, TOWCK pAIMOHAIBHBIX MyTeH ee
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BBIIIOJIHEHHUSI, OCYLIECTBIICHUS CAMOKOHTPOJIS;

" CrocoOCTBOBaTh HHTEIUIEKTyaJIbHOMY pa3BUTHIO, (OPMHpPOBaTH KaydecTBa,
HEOOXOMMbIE YETIOBEKY JIJIsl TOJHOIICHHOHN KU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MATEMATUYECKOW AECATEIBHOCTU: SICHOCTA U TOYHOCTH MBICIIH,
WUHTYUIIMH, TPOCTPAHCTBEHHBIX MPEACTABICHUIN, CHOCOOHOCTH K MTPEOIOICHHUIO
TPYIHOCTEW;

* (QopmMupoBaTh KIIOYEBBIE KOMIIETEHIIMHM YYaIIUXCS B paMKax MpeaIMeTHOU
obnactu «MareMaTuka U THPOPMATHKaY;

" pa3BHUBaTh MOHATHITHOE MbIIUIeHUs oOyyatonuxcs ¢ 3I1P;

" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATEIBHBIX MpolieccoB oOy4daromuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOEHUS IMPOTPAMMHOTO MaTepuaja Mo ydyeOHOMY
peIMETY;

" [peaycMaTpuBaTh BOZMOXKHOCTh KOMIIEHCALIMU 00pa30BaTEIbHbIX AEPHUIIUTOB B
OCBOEHHUH TPEIIECCTBYIONIETO MPOTPAaMMHOTO MaTepHaia y OOyJarommxcs ¢
311P 1 HETOCTAaTKOB B MX MAaTEMATHYECKOM Pa3BUTHUU;

" copmMHUpOBaTH YCTOMYUBBIA HHTEPEC YUALUXCSI K IPEIMETY;

" BBISABIISATH U Pa3BUBATh MaTEMATHUYECKHE U TBOPUECKHUE CITIOCOOHOCTH.
OCHOBHBIE JIMHUU COZAEpXKaHUS Kypca MareMaTuku B 5—9 kiaccax: «Yucna u

BBIYMCIICHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «l'eomerpus» («['eomerpuueckue ¢urypel u ux
CBOMCTBay, «M3MepeHne reOMEeTpUUECKUX BEIUUYUHY), «BEpOATHOCTh U CTATUCTUKAY.
JlaHHbBIC TUHUHN PA3BUBAIOTCS MapallIeIbHO, KaKasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOHM, OJHAKO HE HE3aBHUCHMO OJHA OT JPYrod, a B TECHOM KOHTAaKTe H
B3anmMmozeiictBun. Kpome »53Toro, ux oObeAWHSET JIOTHYECKas COCTaBIIAIOIIAS,
TPaIUIIMOHHO MIPHUCYIIAs MAaTeMaTUKE M IPOHU3BIBAIOIIA BCE MAaTEMaTHUECKHE KyPChI
u conepkatenbhubie TuHUU. ChopMynrupoBanHoe B DenepanibHOM TOCYIapCTBEHHOM
o0pa3oBaTeNbHOM CTaHJAPTe OCHOBHOTO 001Iero 00pa3oBaHus TPEOOBAHHE «YMETh
OTIEpUPOBATH MOHATUSAMU: OIpesIeJICHUE, aKCUOMa, TEOPEMa, 10Ka3aTeIbCTBO; YMEHHUE
pacro3HaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPHUIIAHUS BHICKA3bIBAHHI OTHOCUTCS KO
BCEM Kypcam, a (OpMHUpOBaHHE JIOTUYECKUX YMEHHUM pacnpenensercs 1o BceM rojgam
00y4eHHs Ha YPOBHE OCHOBHOI'O 00IIIero o0pa3oBaHus.

Conmepxanne oOpa3oBaHMs, COOTBETCTBYIOIIEEC MPEIMETHBIM pe3yabTaTam
OCBOGHMS . paboyeil nporpaMmbl, pacnpeneNéHHbIM 10 TojaM OoOydeHwus,
CTPYKTYpUPOBAHO TakKMM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUMHAILHBIM
BompocaM oOydyaromuecsi oOpamjajiuch HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTEeMaTHUYECKUMH TIOHSATHUSMH U HAaBBIKAMH OCYIIECTBISUIOCH IOCIIEIOBATEIFHO U
MOCTyNaTeNbHO, C COOIOACHHEM NPUHIMIIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIMIYI0 CUCTEMY MAaT€MaTUYECKUX MPEICTaBICHHUN OO0YUYaIOIUXCS C
3I1P, pacmmpsst u yriryossist €€, o0pa3ysi TpoYHble MHOKECTBEHHBIE CBs3U. OOIIMe
Henu u3ydeHus yuyeOHoro mpeamera «MaTtemartuka» MpeacTaBieHbl B . paboueit
IIpOTpaMMe OCHOBHOTO 00111ero oOpa3oBaHusI.

Oco0eHHOCTH 0TOOPA M aJaANITAIIMU Y4e€OHOT0 MAaTepuaJia o MaTeMaTHKe
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OOyueHue yueOHOMY mpeamery «MareMaTtuka» CTPOMTCS Ha CO3JaHHUU
ONTUMAJbHBIX YCIOBUHM JJI1 YCBOEHUS IMPOrPaMMHOr0 MarepHajja 00ydJaroUMMUCS C
3I1P. Bonbiioe BHUMaHKE yAEIsAETCS 0TOOPY yueOHOro MaTepraia B COOTBETCTBHUH C
MPUHIUIIOM JOCTYITHOCTH IPU COXPAHEHHHM OOIIero 0a30BOr0 YpOBHS, KOTOPBIA
JOJHKEH IO CO/IEP KAHUIO U 00BEMY OBITh aIallTUPOBAHHBIM I oOy4daromuxcs ¢ 3[1P
B COOTBETCTBMHM C HMX OCOOBIMH 00pa3oBaTelbHBIMU TOTpeOHOCTIMHU. Cremyer
o0jierynTh oBNaZeHue MmarepuanoMm oOyuaromumucs ¢ 3I[IP mocpeactBom ero
JAETaTbHOTO OOBSICHEHHS C CHCTEMAaTHYECKIM TTOBTOPOM, MHOTOKPATHOM TPEHUPOBKH
B IPUMEHEHUU 3HAHUM, MCIONb3Yys IMPUEMBl aKTyaln3aluM (BU3yaslbHas OIOpa,
aMsITKa).

nporpaMma  IpPeJyCMaTpUBAcT BHECEHUE  HEKOTOPBIX  M3MEHEHMM:
YMEHBIIIEHUE 00bEMa TEOPETHUYECKHX CBEACHUN, BBIHECEHUE OTHEIIBHBIX TEM WIIU
LENbIX Pa3esioB B MaTepHalibl JUisl 0030pHOT0, 03HAKOMHUTEIBLHOTO U3YUECHHUS.

HN3menennst nporpaMmmsl B 5-9 ki1accax

Mamemamuxka ¢ 5 u 6 knaccax

B 03HAaKOMHUTENBHOM IIAHE PEKOMEHAYETCS H3y4daTb CIEAYIOIIUE TEMBI:
«Pumckass nymepauus», «PaBubie ¢Gurype», «luwmmHap, konyc, map», «Kyowy,
«IIpssmoyronpHbIN mapamnenenumnen», «llepeMenienre Mo KOOPAMHATHOW TPSIMON»,
«Mopayne yucna», «HucnoBble NpoMEXyTKW»; «Macmrad» (M3ydaerca B Kypce
«I"eorpadus»); «M300paxeHue reoMmeTpuueckiux (pUryp Ha HEJIMHOBAHHOM Oymare ¢
UCIIOJIb30BAaHUEM  IIUPKYJIA, JIMHEWKW, YroJbHUKA, TpaHCcHopTupay, «JlmuHa
OKpyx)HOCTH», «Ilimomans kpyra», «IlapamiensHeie npsmMeiey», «llepnenaukyspHble
npsimbie», «OceBasi M LIEHTpallbHass CUMMETpUN» (KM3ydaeTcs B Kypce F€OMETPHH);
«beckoHeuHble TEpUOAMYECKUE JAecATUYHBbIE ApoOu. [lecsiTuuHOE mNpUOIMKEHNE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcsl B Kypce ajireopsl).

Cneagyer yMEHBIIUTh KOJMYECTBO YacOB Ha clieqyroniue TeMbl: «Pemenue
JOTUYECKUn 3amau», «JlnmHa otpeskay», «llkame», «PacnpenenuTenbHbI 3aKOH
YMHOXKEHHUS», «3aliCh MIPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIAMW, «IlocTpoenue
KOH(Urypanuii U3 vacrel npsMoM, OKPYXHOCTH HAa HEJIMHOBAHHOM M KJIETYAaTON
oymarey, «Jlenurenu u kpatHsie. [IpusHaku nenumocTtn», «Hambompimmii oOmmit
JeNIUTeNb U HauMeEHbIlee o0Iee KpaTtHoe. JeaMMOoCTh CyMMBbI M IPOU3BEICHUSY.
«IIpuBenenue 1pobu K HOBOMY 3HaMeHaTelNoy, «Haxoxk1eHne yacTH Hesoro U 1ejioro
no ero yactu». «OKpyrieHue IeCATHYHBIX Apodei». «Pemenue 3amay nmepebopom
BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHrne OYKBEHHBIX BBIPAXKEHUN IO YCIOBHUIO
3ajaun». BeicBOOOAMBIIIMECS YaChl MOXKHO HCIIOIb30BaTh Ha MOBTOPEHHE (B HAaUaJle U
KOHIIE Y4eOHOT0 roJia), Ha U3yuyeHne Haubosee TPYIHbIX U 3HAYMMBIX TeM: B V Ki1acce
— Ha pelIeHne ypaBHEHUM, MPpUBEICHHE JPOOU K HOBOMY 3HAMEHATENI0, YMHOKEHHUE U
JieJIeHue JCCATUYHBIX JpoOei, m3mepeHue yrioB; B VI kmacce — paelcTBus ¢
MOJIOKUTENbHBIMUA U OTPULIATEIILHBIMU YHCIIAMU, PEIICHUE YPABHEHUH, CIOKEHUE U
BBIYMTAHUE YHUCEN, COJEPKAIIMX 1EIYI0 U JPOOHYIO YacTh, HA YMHOXEHUE U JIeJICHUE
OOBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMHUTENBHOM IIJITaHE PEKOMEHAYETCS H3y4yaTh CICAYIOIIUE TEMBbI:
«MppauuonanbHble yncia. [lefcTBuTenpHble unciay, «CpaBHEHHE 1E€HCTBUTENIbHBIX
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yucen, apuMeTHuecKre JCUCTBUSI C JEHCTBUTEIbHBIMU YHcliamMu», «HaxoxaeHue
npuOMMKEHHBIX 3HAYEHUM KBajgpaTHOro KopHs», «Teopema Buera», «Pemenus
YPABHEHUH TPETHEU U YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTENN», « DyHKIMS Yy

=vx u ee rpadux», «llorpemHocT M TOYHOCTH NPUOIMKEHHs», «UeTHble U
HedeTHble GyHKIMM», «DYHKIHA y=X"», «DYHKIHI y= ax’, e TpaduK U CBOICTBA.
I'padukn QyHKIHA y=ax’ + N 1 y=a(x-M)?, «YpaBHEHHUE ¢ IBYMSI IEPEMEHHBIMH H €T0
rpaduky», «['padudeckuii crocod pereHus CUCTEMbl ypaBHEHHI», «l300pakeHue
YJIEHOB apU(METHIECKON U T€OMETPUIECKON POTPECCHI TOUKaMH Ha KOOPAMHATHOM
MJI0CKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBIN pOCT. CIIOKHBIE TPOLICHTHD.

Cneagyer yMEHBIIUTh KOJMYECTBO YAacOB Ha H3ydeHHE TeM: «DopMmysbD»,
«JloKka3aTrenbCcTBO TOXIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMS HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IBYMs MepeMeHHBIMUY, «I['paduueckoe perienue
JIMHEWHBIX YPABHEHUU U CHCTEM JIMHEMHBIX YpaBHEHUN», « CBOMCTBA KBAJPATHYHOU
GyHKIUNY.

BricBoOoauBIIMECS Yachl PEKOMEHIYETCS HCIOJIb30BaTh: JUIsl  JIydlIeH
npopaOOTKu Haubosee BaKHbIX TeM Kypca: «Pemenue ypaBHeHmit», «Pemenue
cUCTeM ypaBHeHUI», «CoBMeCTHBIE NEeUCTBUS € po0sMn», «[IpumeHeHne cBOWMCTB
apu(pMETUYECKOTO KBAJPAaTHOTO KOpPHS»; Ha TIOBTOPEHHE, pEIICHHE 3ajad,
npeoOpa30BaHKEe BBIPAXKEHHMI, a TAK)KE HA 3aKPEIUIEHUE U3YUEHHOT0 MaTepuara.

T'eomempus

Crnengyer OCHOBHOE BHMMAaHHE YACIHUTH NMPAKTUYECKOW HAIPABICHHOCTH Kypca,
UCKIIIOYMB M YOPOCTUB HaWOOJIee CIOXKHBIA 11 BOCHPUSTHS TEOPETHUYECKUUI
Marepuasi. Ha ypokax reoMeTrpud HEOOXOAMMO MAKCUMAJIbHO HCMOJb30BATh
HarJsiHbIE CpefcTBa OOyueHHus, OOJbllle TPOBOJAUTH MPAKTHYECKUX padoOT ¢
yYaluMHucs, pemars 3agaud. CTpoUTh peleHre 3aa4d Npyu NOCTOSHHOM O0OpallleHun
K HarJITHOCTH — PUCYHKaM M YE€pPTEkKaM.

O3HakomMuTENBHO JaTh TeMbl: «TeopeMbl M JOKa3aTeabCTBO. AKCHOMBIY,
«JlokazarenbCcTBO OT NPOTUBHOrO», «CyliecTBOBaHME M €IWHCTBEHHOCTH
MEPIICHIUKYJIAPA K NpAMOW», «MeTos reoMeTprudecKux Mect», «MeTol yABOeHus
Meauanbe», « Teopema daneca u TeopeMa 0 NPOMOPLUHUOHATBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», « I3MeHeHrne TpPUroHoOMEeTpUYECKUX (PyHKIUN IPU BO3paCTaHUN
yria», «DopMynsl IS PaguyCoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
MPAaBUJIBHBIX MHOTOYTOJIbBHUKOBY», «YpaBHEHUE NMpSAMOW», «J[BrmkeHue», «CBoiicTBa
IBIKEHUA», «Teopema 0 IPOU3BENEHUN OTPE3KOB XOPJI, TEOPEMBI O NMPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPATE KACATEIBHOW.

Cneagyer yMEHBIINTh KOJMYECTBO 4YAacOB Ha HM3ydeHHE TeM: «CHMMETpHUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpHUN», «Ll{eHTpabHast CHUMMETPHSI»,
«[Tapannenbubiii  mepenocy, «IloBopor», «lIpeobpazoBanue momobus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4d HA IOCTPOECHHE C IOMOILBIO
UUPKYJISl W JIMHEWKW», «JleKapTOBBI KOOpAMHATBI HA IUIOCKOCTH», «Permienue
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOIMBIIIMECS YaChl UCTIOIB30BATh HA PEILICHUE 33/1a4 U IOBTOPEHHUE.

Bepoamnocmb u cmamucmuxa

B cBsi3u ¢ TeM, YTO NaHHBIM KypC BBI3BIBAET HAMOOJBILINE CIOXKHOCTH IS
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obyuaromuxcst ¢ 3I1P, cBsi3aHHBIE CO CHMKEHHBIM YPOBHEM pPa3BUTHS CJIOBECHO-
JIOTUYECKOTO MBIIJICHUS, €ro U3y4eHUe JOJDKHO CTPOMUThCS Ha 0Aa30BOM YPOBHE U
JOCTYITHOM ISl YYE€HUKOB Marepuasie. OCHOBHOE BHHMAaHUE CIEAYEeT YIEIUTh
pasnenaM, CBSI3aHHBIMHA C IIOBTOPEHHMEM MPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YNPAXKHEHUN W 33JaHHM, CBSI3aHHBIX C MNPAKTUYECKON JEATEIbHOCTHIO
o0yyarommxcs.

HeoOxomuMo TepecMOTpeTh CONIEpKAaHWE TEOPETUYECKOTO MaTepualia |
XapaKkTep €ro H3JIOKEHUS: TEOPSTHUYESCKHA MaTephal MpPEeNoJHOCUTh B IIPOIECCEe
pelIeHrs 3a7ad W BBIMOJTHCHHUS 3aJaHU HaTJISTHO-TIPAKTHYECKOIO XapakTepa; He
TpeOOBaTh BBIBO/A M 3allOMHUHAHHS CIIOKHBIX (OPMYJI, PEIICHUs HECTaHIApTHBIX,
TPYAOEMKHX 3aaHuil. P TeM creayeT n3ydaTh B 03HAKOMHUTEIHLHOM IUTaHE.

nporpaMMa IpeAoCTaBiIsieT aBTOpy pabouell MporpaMMmbl CBOOOLY B
pacnpenesneHud MaTephalia o 4eTBepTsAM (TpumectpaM). PacnpeneneHue BpeMeHU
Ha M3y4€HHE TE€M B TEYEHHE Y4YEeOHOro ToJa CaMOCTOSITENBHO ONpEEIseTCs
00pa3oBaTeNbHON OpraHu3alren U 3aBUCUT OT OCOOCHHOCTEN IPyIITbl 00yYarOIIUXCs
¢ 3I1P u ux ocoObIx 00pa30BaTEIbHBIX MOTPEOHOCTEI.

IIpuMepHbIe BUIBI AesiTebHOCTH 00y4aomuxcs ¢ 311P, 00ycnoBiaeHHble
0co0bIMHU 00pa3oBaTeJbHLIMU MOTPEOHOCTAMH U O0ecIeYrBaOIIHE
OCMBICJICHHOE OCBOCHHE COJeP:KaHUM 00pa30BaHMsA 110 PeAMeTy
«MaremaTuka»

Conepxxanue BUAOB aesTeabHOCTH oOyuaromuxcs ¢ 3IIP ompepensiercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [TOMUMO HIMPOKO MCHOJB3YEMBIX B
OOII OO0 o6mux ams Bcex 00ydaronuxcsi BUIOB JACSTEIBHOCTU CIEAYET YCUIIHUTh
BU/IbI JCATEIBHOCTU CTICIIM(PUYHBIC JIJIST JAHHOW KaTeropuu JeTei, 00ecIeurnBaroIme
OCMBICIICHHOE OCBOCHHME COJAEpXkKaHMs O0pa3oBaHUs [0 MPEAMETY: YCHUJICHHUE
MPEAMETHO-TIPAKTUYECKON JIEATEIbHOCTH C aKTUBHM3allMEl CEHCOPHBIX CHUCTEM;
YepelOBaHNE BHUJIOB JICATEIIBHOCTH, 3aJCHCTBYIOIIMX pPa3jM4YHbIE CEHCOPHBIE
CUCTEMBbI; OCBOEHUE MaTepHuaja ¢ OMOpPOi Ha alrOPUTM; «IIOIIArOBOCTh» B U3yUYCHUHU
Marepuaa; UCTIOJIb30BaHNUE JOTIOJHUTEIHHOM BU3YyaIbHON OTIOPHI (CXEMBI, IIA0JIOHBI,
OMOpHBIE TaOJMIIBI); PEYEBOM OTYET O TPOLECCEe M pe3yibTaTe JeATEeIbHOCTH;
BBINIOJIHEHHUE CIELMANIBHBIX 33JaHul, OOECNEeYMBAIOIINX KOPPEKLHUIO pEeryisiiuu
y4eOHO-TI03HABATENBHOM IESITEIbBHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJibTara.

. TEMAaTH4ECKasi U TEpMUHONIOrnyeckas jgekcuka coorsercrsyer OOIT OOO.

st oOyuaromuxest ¢ 3[IP cyiecTBEeHHBIM SIBISIOTCA TPUEMBI PabOTHI C
JIEKCUYECKUM MaTeprayioM Mo mpeamery. [lpoBomutcs crnenmaibHas paboTa 1O
BBEJICHUIO B aKTHBHBIA CIIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMUHOJIOTHHU.
N3yuaemMble TEpMUHBI BBOJSTCS Ha TIOJMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YyaIbHAs
MOIJIEPIKKA, AITOPUTMBI PaOOTHI C ONIPEIeTICHUEM, OMTOPHBIE CXEMBI JJISI aKTyaTH3alliu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe
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B cootBerctBuM ¢ DenepasbHbIM TOCYAapCTBEHHBIM 00pPa30BaTEIbHBIM
CTaHJApPTOM OCHOBHOTO 00Iero oOpa3oBaHusl y4eOHbIM mpeamer «MaremaTukay
BXOJUT B IMpeaAMeTHyI0 oOnactb «MaremaTuka W HWH(GOPMATUKa» W SBISAETCS
o0si3aTenbHBIM JUIs u3ydeHus. B 5-9 kimaccax yueOnblit npeamet «MaTemaTHKa

TPaJUIIMOHHO HU3YyYaeTcsl B paMKax CJIEAYIONIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kimaccax — KypcoB «AunreOpa» (BKIOYas >JIEMEHTHI
CTaTUCTUKA M Teopun BeposTHocTer) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

HacTosieit mporpaMmoit mpeycMaTpruBaeTcs BbIICICHUE B yUeOHOM TUIaHe Ha
U3y4EHUE MaTEMATUKH B 5—6 KJjlaccax 9 y4eOHBIX YAaCOB B HEJIEIIIO B TEUEHUE KAXKIOTO
roja o0yueHus, B 7-9 kiaccax 6 yueOHBIX YacCOB B HEZEIIO B TEUEHUE KaKJOTO rojia
o0yueHus, Bcero 952 yueOHBIX yaca.

Copnepxanue yudeOHOro mnpeaMera «MaremaTuka», MpPEACTABICHHOE B
paboueit nporpamme, coorBercTByer GI'OC OOO, . OCHOBHOI 00pa30BaTEIBHOM
[porpaMmMe OCHOBHOTO oOmero oOpa3oBaHUs, . aJalTUPOBAHHOW OCHOBHOM
o0pa3oBaTeIbHONM MpOrpaMMe OCHOBHOTO 0O0IIero oOpa3oBaHusi OOyYaromMXCs C
3aJIepKKOM IICUXHUUECKOTO Pa3BUTHS.

Tematnueckoe IUTAHUPOBAaHHME  YYEOHBIX KYpPCOB M PEKOMEHIYeMOe
pacnpezesieHue yueOHOro BpeMEHU I U3YyUEHUS OTJEIbHBIX TEM, MIPEAJIOKEHHBIC B
HACTOSIIEN MporpaMMe, HaJl0 pacCMAaTPUBATh KaK IPUMEPHBIE OPUEHTUPHI B IIOMOILIb
COCTABUTENIO aBTOPCKOW paboyeil mporpaMMbl U MPEXIE BCETO YUYUTENO. ABTOP
pabouell mporpaMMbl BIIPaBE YBEJIMYUTH MPEMJIOKEHHOE YHCIIO YYEOHBIX 4acoB Ha
TeMbl, TpeOyronie Oojee MIUTEIbHOro u3ydenus oOydarommmucs c¢ 3IIP, wm
YMEHBUIUTH KOJMYECTBO YACOB HA TEMbI, H3y4YaeMble HA 03HAKOMHTEILHOM YpPOBHE.
JlomycTuMO Takke JIOKaJIbHOE IMEpEepaCTpe/ieieHHe U TEPECTAHOBKA 3JIEMEHTOB
colepKaHusi BHYTpPU JaHHOro kjacca. KonMuecTBO MPOBEPOYHBIX — padboT
(TemMaTH4yecKuil U UTOrOBbIN KOHTPOJIb KaueCTBA YCBOCHHsI yueOHOro MaTepuasa) U Ux
TUI (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECThI) OCTAIOTCS HA YCMOTpPEHUE
yuutens. Takke yuuresnab BIpaBe YBEIUUYUTh UM YMEHBUIUTh YHUCIO YU€OHBIX YacOB,
OTBEJIEHHBIX B . pabouel mporpaMMe Ha 0000IIeHKE, TOBTOPEHNE, CHCTEMATH3AIIHIO
3HaHUU oOyuaromuxcs. ENMHCTBEHHBIM, HO MPUHLMIIMAIBLHO BAXKHBIM KPUTEPUEM,
ABJIIETCS JOCTHXKEHUE PE3YyIbTaTOB 00YUYEHHUsI, YKa3aHHBIX B HACTOALLIEH Mporpamme.

. PABOYAS I[TPOTPAMMA YUEBHOI'O KYPCA
«MATEMATUKAY». 5-6 KITACCBI

Henn n3yyeHus: yaeOHOro Kypca

[TpuopuTeTHBIMU HENIMHU 00yYEHUS MaTEeMAaTHKE B 5—6 Kiaccax sBJISIOTCS:

" OpoAoSKeHUE (HOPMHUPOBAHUSI OCHOBHBIX MAaTEMAaTUYECKHX MOHATUH (YHCIIO,
BEJIMUMHA, reoMeTpuyeckas urypa), odOecneunBarOIIMX MPEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MATEMATUYECKOT0 00pa30BaAHMS 00YUaIOIIUXCS;

" pa3BUTUE MHTEUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydaromIuxcs C
3I1P, nmo3HaBaTEIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHM, UHTEpPECa K
U3YYEHUIO0 MaTEMATUKH;



* noaseneHue odydaronmxcs ¢ 3[1P Ha 1ocTynHOM AJ11 HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY>KAIOILLIETO MUPA;

* (popmupoBaHue (QYHKIMOHAIBHON MaTeMaTUYECKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTHYECKUE OOBEKTHI B PEAbHBIX )KU3HECHHBIX CUTYaIUsX,
IPUMEHATH OCBOEHHBIE YMEHHMS JJI1 PEUIeHUS MPaKTUKO-OPHUEHTHPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH IOJyYEHHBIE pE3yJIbTaThl W OLEHUBATh HX HAa
COOTBETCTBHE NPAKTUYECKOU CUTYaLINH.

OCHOBHBIE JMHHHM COJIEp)KaHUs Kypca MaTeMaTuku B 5—6 Kiaccax —
apudMeTnyecKas U reOMeTpuYecKas, KOTOPbIE pa3BUBAIOTCS MapalIeNbHO, KaXK/Ias B
COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYToH, a B
TECHOM KOHTAKT€ M B3aMMOJCHUCTBUU. TaKke B Kypce MPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMu aireOpbl U ONMKUCATENIbHON CTaTUCTUKHU.

N3ydenue apudmerndyeckoro Marepuaiga HayMHAETCSd CO CUCTEMATHU3alUU U
pPa3BUTHS 3HAHWW O HATYPAJbHBIX YHCIIAX, MOJYYEHHBIX B HadajdbHOM 1Kone. [Ipu
TOM COBEPUICHCTBOBAHUE BBIYUCIUTEIBHOM TEXHUKH W (OPMHPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUW COYETACTCA C PA3BUTHUEM BBIYMCIUTENBHOM KYJNbTYpHI, B
YaCTHOCTU C OOYyYEHHEM MPOCTEUIINM MpUEMAM MPUKUAKUA U OLUEHKH pe3ylbTaTOB
BbIUKCICHUH. M3ydeHne HaTypallbHbIX YHCEeN MPOI0JDKACTCS B 6 Kilacce 3HAKOMCTBOM
C HAYAJIbHBIMU NOHATUSMHU TEOPUH JEITUMOCTH.

Jpyroii KpynHbIil OJIOK B COepKaHUU apUPMETHUECKON JIMHUU — ITO JPOOH.
Hauano u3zydeHus oObIKHOBEHHBIX M JAECATUYHBIX JpoOeil OTHECEHO K 5 kiaccy. ITo
NEPBBIA 3Tall B OCBOGHUHU JpoOei, Korga MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
uAes MU, TOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX IpoOeil B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO ECATUYHBIX APoOeii, 4TO 1eIecoo0pa3Ho
C TOYKH 3PEHHUSI JIOTUKU W3JIOKEHUS YMCIIOBOW JIMHUM, KOrJa IMpaBuja ACUCTBUU C
JNECATUYHBIMH JPOOSIMHU  MOXXHO OOOCHOBaTh YK€ HW3BECTHBIMH aJTOPUTMaMU
BBINIOJIHEHUSI IEUCTBUI C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JECSTHYHBIMU
OpOo0sSIMU PAaCHIMPUT BO3MOKHOCTU [JIsi TIOHMUMAaHUS OOYYAIOMIMMUCS MPHUKIIATHOTO
MIPUMEHEHUsI HOBOW 3alMCH MPU U3YyYEHUU APYTUX NPEIMETOB U MPHU MPAKTHUYECKOM
ucnonp3oBannu. K 6 kimaccy oTHec€H BTOpOM dSTam B HM3ydeHUHW JpoOeit, Te
MPOUCXOUT COBEPIICHCTBOBAHUE HABBIKOB CPaBHEHUs W IpeoOpa3zoBaHusl ApoOei,
OCBOEHHE HOBBIX BBIUMCIUTENBHBIX aJITOPUTMOB, OTTAYNBAHNE TEXHUKHU BBIUYMCIICHUH,

B TOM YHCJIC 3HAYECHUW BBIPAKECHUM, COJCPKAIINX U OOBIKHOBEHHBIE, M JIECATUYHBIC
ApoOu, yCTAaHOBJICHUE CBA3EH MEXIy HUMH, PACCMOTPEHHE MPUEMOB PELLICHUS 3a/1a4
Ha 1poOu. B Hauaze 6 ki1acca mpoMCXOAUT 3HAKOMCTBO C ITOHSATHEM IPOLICHTA.
Oc00EHHOCTHIO U3YYEHUS TOJOKUTEIBHBIX U OTPUIIATEILHBIX YHCEIT SIBIISETCS
TO, YTO OHU TaKXe MOTYT PacCMaTpPUBAThCA B HECKOJIBKO 3TanoB. B 6 kinacce B Hayaie
n3ydeHus: TeMbl «[10J0KUTENBHBIE U OTPULIATENIBHBIE YHCIIA» BBIIEIACTCS NMOATEMA
«llenple ymcma», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIbHBIMM YHUCIAMHU H
JNEUCTBUSIMA C TIOJIOKUTEIbHBIMA M OTPULIATEIIBHBIMU YHUCJIAMU MPOUCXOJUT Ha
OCHOBE COJEP)KATEIBbHOTO MOAXO0JAa. OJTO II03BOJSET HA JOCTYIHOM YPOBHE
MMO3HAKOMUTDH YYAIIUXCSI IPAKTUUECKU CO BCEMU OCHOBHBIMU MOHSATHUSIMU TEMBI, B TOM
YUCJi€ U C TpaBWJIaMH 3HAKOB TPU BBITIOJIHEHUH apU(DMETHUECKUX JEHCTBUI.
W3ydeHne palMoHalIbHBIX YUCEN HAa 3TOM HE 3aKOHUYUTCS, a OyIeT MpOAOKEHO B
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Kypce anreopsl 7 Kiacca, 4To CTaHeT CIAEAYIOLUIUM IPOXO0J0M BCEX NPUHLUINATBHBIX
BOIPOCOB, TEM CaMbIM pa3/IeJIeHUE TPYIHOCTENH 00JIeryaeT BOCIpUATHE MaTepuaa, a
pacrmpeziesieHne BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HaBBIKOB.

[Tpu oOyueHUM pElIeHUIO0 TEKCTOBBIX 3a/ady B 5—O6 Kiaccax HCIOIb3YIOTCS
apumernyeckue npuéMsl perieHus. TeKCToBbIE 3aJauu, pelaeMbie Ipu 0TpaboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KilaccaxX, pacCMaTpPUBAIOTCS 3aa4M CJIEIYIOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHUE, Ha 4YacTH, Ha TOKYIKHM, Ha pabdory W
IPOU3BOJUTEIBHOCTh, Ha MPOLEHTHI, Ha OTHOWIEHWSA W Iponopuuu. Kpome Toro,
oOyuJaroluecs: 3HaKOMSATCS C NMpUEMaMHM pelleHHs 3a1ad MepedOpoM BO3MOXKHBIX
BapHAHTOB, y4yarcs paboTaTh ¢ HH(OpMaLEel, IPEACTaBIEHHON B (popme TabiuL uin
JUarpaMM.

B . pabGoueii nporpamme npeaycMoTpeHo (OpMHUPOBAHHUE IPONEAEBTHUUECKUX
anredpanyeckux mnpeacTaBieHUil. bykBa Kak CHUMBOJ HEKOTOPOrO 4YHCIAa B
3aBUCHUMOCTH OT MAaTE€MATHYECKOIO0 KOHTEKCTa BBOJMTCS ITOCTEIIEHHO. byKBeHHas
CUMBOJIMKA HIMPOKO UCIOJIb3YETCS MPEXKIE BCEro I 3aIUCH OOLIUX YTBEPKIACHUHN U
MpEeIIOKEHHM, (POPMYJI, B YACTHOCTH JJIs1 BBIYUCIECHUS T€OMETPUUYECKUX BEJIMYUH, B
Ka4eCTBE «3aMECTUTENSD» YHUCIIA.

B kxypce «Marematukn» 5—6 KiIaccoB IPEACTABIICHA HaIJSIAHAS T€OMETPUS,
HaIpaBJICHHass Ha  pa3BUTUE OOpPa3HOrO0  MBIIUIEHHS, IPOCTPAHCTBEHHOTO
BOOOpa)KEHUs, U300pa3UTENIbHBIX YMEHUNH. DTO BayKHBIN ATAll B U3yUYEHUU T€OMETPUH,
KOTOPBI OCYILECTBIIIETCSI HA HAIJSAHO-NIPAKTUYECKOM YPOBHE, ONUPAETCS Ha
HarjasgHo-o0pa3Hoe  MbIIIeHHe oOydaromuxcs. bonblmias posib  OTBOJUTCS
IIPAKTUYECKOM  NIEATEIBHOCTH,  ONBITY,  JKCIIEPUMEHTY,  MOJEINPOBAHUIO.
OOyuaromuecss 3HAKOMSTCS C T€OMETpUYECKMMHU (uUrypamMu Ha IUIOCKOCTH WU B
IPOCTPAHCTBE, C MX MNPOCTEUIIMMHU KOH(UrypanusiMu, ydaTcs u3o0pakaTb MX Ha
HEJIMHOBAaHHOM M KJleT4aToil Oymare, paccMaTpHUBAIOT MX IMpOCTeilline cBoiicTBa. B
Mpoliecce U3yYeHUs HArJISAHOW reOMETPUM 3HAHUS, MOJIyYCHHbIE 00YYarolMMUCS B
Ha4yaJIbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIAPSIOTCS.

MecTo y4eOHOTro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy TIaHy B 50 Kiaccax HW3y4aeTcs WHTETPHUPOBAHHBIN
npeameT «MareMatrkay, KOTOPBIM BKIIOYAET apu(MeTHUecKuil maTepual u
HaTJIATHYIO0 TEOMETPHIO, @ TAKXKE TIPOIEIEBTUYECKHUE CBEICHUS U3 alreOphl, DIIEMEHTHI
JIOTWKY Y Hayaja ONUCaTeIbHON CTaTUCTHUKHU.

VYueOHbIl TIaH Ha U3yUYCHUE MaTEMAaTUKU B 5—6 Kilaccax OTBOJUT HE MeHee S5
y4eOHBIX YaCOB B HEJENII0 B TEUEHUE KaXIOro Troja ooyueHus, Bcero He meHee 340
y4eOHBIX YaCOB.

Conep:xkanue yueOHOro Kypca (mo rogam o0yueHus )

5 KJIACC

Hamypanvhnvle uucna u Hynop
HarypansHoe umcno. Psg nHatypanbHbix uymucen. Yucmo 0. M3o6paxeHue
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HATypaJIbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YMCIOBOM) IPSIMOIA.

[To3unmoHHas cucreMa CcuucleHus. Pumckas Hymepayus Kak npumep
HENO3UYUOHHOU CUCEMbL CuucIenus'. JIeCSTHIHAs CHCTEMa CUNCIICHH.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYPAIBHBIX YHUCEI C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpyTrieHUE HATYpaIbHBIX YHACE]T.

CnoxeHue HaTypaJbHBIX YHMCEN; CBOMCTBO HYJIA MPHU CIOKEHUHU. Briuntanue
KaK JICMCTBUE, OOpaTHOE CIIOKCHHWIO. YMHOKEHHE HATypajbHBIX YHCEI; CBONCTBA
HYJISl M €JUHUILIBI TIPU YMHOXEHUHU. [[eneHne kak neiicTBue, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  gelicTBui, CBA3b  MexAy HuMH. lIpoBepka  pesyinbrara
apudmerndeckoro neicteus. IlepeMecTuTeIbHOE W COYETATENIBPHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOXEHUS, pdacnpedeiumenbHoe C80UCmB80 (3aKOH)
VMHOMNCEHUSL.

Hcnonb3zoBanue OykB 111 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIiCH
CBOMCTB apr(METUUECKUX JTCUCTBUM.

enumenu u xpamuwvle uucia, paszlioKeHWEe Ha MHOXUTenu. lIpocTeie u
cocTtaBHbIe uucha. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHp ¢ HaTypaJlbHbIM MOKa3aTEeJEM. 3alKCh YHUCIa B BHUIAE CYMMBI
Pa3psIHBIX CIAracMbiX.

YucnoBoe BbIpakeHUE. DBpluKClIeHHME 3HAYEHUM YHCIOBBIX BBIPAXEHUU;
MOPSAJIOK  BBINOJHEHHS ~ JACUCTBUU.  Mcmosib30BaHME  TPU  BBIYMCICHUSX
MEPEMECTUTEIHLHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOXKEHUSI U YMHOXKECHUS,
PAcnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Jpodu

[IpencraBienre o JpobW Kak CIOCOOE 3aMMCH  4YacTH  BEJIWYHHBI.
OO6bikHOBeHHBIE po0Ou. [IpaBuiibHbIE W HeNpaBUIbHBIE ApoOu. CMemnanHas apoob;

1
3I[eCB " Jajiee KypCcuBOM 0003HAYCHBI TEMBbI, U3YUCHHC KOTOPBIX IIPOBOAUTCA B O3HAKOMUTCIIbHOM IUIAHE. Hez[aror
CaMOCTOSATECJIBHO OIPCALCIIACT 00BeEM n3y4aceMoro mMmarepuaia

MIPEICTABJICHUE CMEIIAHHOM APOOH B BUE HEMPABMIIBHON JPOOU U BBIJICTICHUE TIEION
YacTH YMCJIa U3 HENMpaBWIbHOU Apoou. M3o0pakenue ApoOeil ToukaMu Ha YUCIIOBOM
npsimoii. OcHOBHOE CBOMCTBO ApoOu. CokpaweHnue Opobeti. [Ipusedenue Opobu K
Hogomy 3HameHamento. CpaBHEHHUE IpOOEH.

CnoxeHre U BbIUMTAHHUE JIpoOCi. YMHOXKEHHE U AeJIeHUE NpoOei; B3auMHO-
oOpatHsble 1pobu. Haxoorcoenue wacmu yeno2o u yeno2o no e2o 4acmu.

Hecsatuunas 3amuck npoOeii. IlpemncraBnenue aecsITHUHON IpoOU B BHUJC
O0OBIKHOBEHHOU. M300pakeHne AeCATUYHBIX IpoOel TOYKaMu Ha YHUCIOBOU MPSMOM.
CpaBHEHHE JECATUIHBIX APOOCH.

Apudmernueckne JCHCTBUA C  JACCATUYHBIMU  JApoOsimu.  Okpyenenue
oecamuyHbIx Opooell.

Pemenue TekCTOBBIX 32124

Pemenue TeKCTOBBIX 3a/1a4 apu(METUUECKUM CIOCOOOM. Pewierue noeuueckux
3adau. Pewenue 3adau nepebopom ecex 603moxcubix sapuanmog. Vicnonab3zoBaHue npu
pEIIeHNH 3374 TaOJHI] U CXEM.

Pemenue 3amau, coaepkamux 3aBUCHUMOCTH, CBS3BIBAIONINE BEITUYHHBL:
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CKOPOCTb, BPEMSI, PACCTOSIHHE; 1I€Ha, KOJTMYECTBO, CTOUMOCTb. EMHUIIBI U3MEpEeHMUS:
Macchl, 00bEMA, LIEHBI; PACCTOSAHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IUHHUIIAMU
M3MEPEHUS KaXI0W BETUYNHBI.

Perienue 0CHOBHBIX 3a/1a4 Ha JIpoOH.

[IpencraBienue JaHHBIX B BUJIE€ TA0JIUII, CTOJIOUYATHIX IUArpamMM.

Harnsinnas reomerpust

Harnsinaele npeacraBieHus o purypax Ha MiIOCKOCTH: TOUKa, IpsiMasi, OTPE30K,
Jyd, Yrodl, JJoMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroiu. IIpsmoii, ocTpsii,
TYIION U Pa3BEPHYTHIC YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AUHUILI JUIMHBL. JlJIMHAa JOMaHOW, TIEpUMETp
MHOT'OyTOJIbHUKA. I3MEepeHre U MOCTPOEHUE YIIIOB C IOMOIIBIO TPAHCIIOPTHUPA.

Harnsigaele npeacraBineHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
MPSMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, O paseHcmeae uzyp.

N3o0paxxenne ¢uryp, B TOM 4YHCIE€ Ha Kieryatol Oymare. [locmpoenue
KOH@hueypayuii u3z yacmet NpsAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U KIemuyamou
Oymace. VIcnonab30BaHHE CBOWCTB CTOPOH U YTJIOB NMPSMOYTOJIbHUKA, KBAApaTa.

[Inomane MpsSMOYrolbHUKa M  MHOTOYTOJIBHUKOB, COCTaBJIECHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM u4uciie (QUryp, M300paKEHHBIX Ha KieTdaTod Oymare.
EnuHuibl n3mepeHus miomaim.

Haznsaonvie npedcmasnenusi o npocmpancmeennvix ucypax: npsamoy2oibHblll
napasinenenuneo, Kyo, MHo20epaHHuxu. M3oopasicenue npocmeriuiux MHO202PAHHUKOS.
Pazeéépmku xyba u napannenenuneda. Coszdanue mooeneli MHO202PAHHUKOS (U3
bymazu, npoeosIoKuU, NIACMUIUHA U OD.).

O6vém npsamoy201bHo20 napaieienuneda, Kyoa. Eounuyvt usmepenus 06véma.

6 KJIACC

Hamypanovnsle uucna

Apudmernueckre NEUCTBUS C MHOTO3HAYHBIMH HATYpPaJIbHBIMH YHUCIAMHU.
YuciioBble BRIPAKEHUS, MOPSAOK JEHCTBUMN, UCIIONIb30BaHUE CKOOOK. Mcronbp3oBanue
MPU BBIYUCIICHUSX TEPEMECTUTEIHPHOTO U COYETATEIHLHOTO CBOWMCTB CIIOXKECHHS U
YMHOXEHHS,  pacnpeoeiumeibHo2o  ceotcmea  ymHoxcenus.  OKpyriieHHe
HaTypaTbHBIX YUCE.

Jlenutenu U KpaTHBIE YHCIA;, HAUOOAbWUL 0OWuUll Oeumenb U HAuMeHblulee
obwee kpamuoe. [lenumocms cymmul u npoussedeHus. JleneHrue ¢ 0CTaTKoOM.

Jlpoou

OObIKHOBEHHAs1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHue Apooei.
CpaBHEHHE W YIOpSAAOYMBaHHUE ApoOcii. PemeHne 3amay Ha HAXOXKIECHUE YacTH OT
[[EJIOTO M IEeJIoro 1o ero yactu. J[poOHOoe 4dmClio Kak pe3ysibTaT JeJeHUS.
[IpencraBnenne necATUYHOW ApOOU B BHUJAE OOBIKHOBEHHOW APOOW W BO3MOXKHOCTH
MPEICTABICHNUS] OOBIKHOBEHHON ApoOM B BUJE HecATUYHOU. [lecsatnunbie npobu u
MeTpHUYecKas cucrema mep. ApudmeTnieckue NeHCTBUS M YHCIOBBIC BBHIPAKECHUS C
OOBIKHOBEHHBIMH U JIECSITHYHBIMU APOOSMHU.

OtHomenue. JlenmeHne B MaHHOM OTHONICHWH. Macwmab, TPOTIOPITUAL.
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IIpuMeHeHne nponopLyii IPU PELIEHUN 3a1a4.

[TonsiTue npoueHTa. BerunciieHne MporeHTa OT BEIUYUHBI U BEIMYUHBI 110 €€
NpOLEHTY. BbIpakeHHe NPOLEHTOB AECATUYHBIMU ApoOsmu. Perienue 3amad Ha
MPOLICHTHI. BhIpa)keHre OTHOLEHUS BEJIMYUH B IPOLICHTAX.

Ilonoscumenvuvie u ompuyamenvbHbvle YUC1a

[TonoxxurenbHble W OTpuUATeNbHble uucha. Llensle umcna. Mooyrav uucna,
eeomempuieckas uwmepnpemayusi Mooyas uucia. V3o0paxeHue uucen Ha
KOOPJIMHATHOM NpsiMou. Hucrosvie npomescymku.

CpaBHeHMe uucen. ApuPMETHUECKHE JEHUCTBUS C TOJOKUTEIbHBIMU U
OTPULIATEIbHBIMH YHCIAMU.

[IpssMoyroJyibHasi cucTemMa KOOpPJAMHAT Ha IIOCKOCTH. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abcuucca U opauHata. [locTtpoeHne Touek M GuUryp Ha KOOPAWHATHOU
IIJIOCKOCTH.

bykeennvie ¢vipasrcenusn

[Ipumenenue OyKB AJIs 3alIMCHU MAaTEMAaTUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CBoiicTBa apu(pMETUUYECKUX JEUCTBUU. byKkeenHble 6blpadcenusi U YUCI08vle
noocmanoeky. DByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyiibl; (HOpMyJIBl IEPUMETPA U IUIOMIAAN MPSMOYTOJIbHUKA, KBaapaTa, 00beéma
napannenenuneoa u Kyoa.

Pewienue mexcmogwix 3a0au

Pemenue TeKCTOBBIX 3a/1a4 apu(PMETUUECKUM CIOCOOOM. Peuienue no2uieckux
3a0au. Pewenue 3a0au nepebopom 6cex 603MONCHBIX BAPUAHIOS.

Pemenue 3amay, coaepKalux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIUYHMHBL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; LIEHA, KOJIMYECTBO, CTOUMOCTB; IIPOU3BOAUTEIBHOCT,
BpeMs, 00bEM paboThl. EQuHUIBI HM3MepeHUus: Macchl, CTOMMOCTH; PAaCCTOSHUS,
BPEMEHH, CKOPOCTH. CBA3b MEXKy €AMHULIAMHA U3MEPEHUS KaXKI0W BEIIMYUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOIOPLMOHAIBHOCTBIO BEJIMYMH,
MPOLIEHTAMMU; PELIEHNE OCHOBHBIX 3a7]a4 Ha IPOOU U MPOLEHTHI.

Oyenka u npukuoKa, oKpyaieHue pe3yivmama.

Cocmaenenue 6yKGEHHBIX GbIPANCEHUI NO YCI0BUIO 3A0AUU.

[IpencraBienne AaHHBIX C MOMOILIBI0 Ta0mui W auarpamMM. CronOuaTeie
JyarpamMMBbl: YTEHUE U ITIOCTPOEeHUE. UTeHHE KPYTrOBbIX AUarpaMm.

Haznaonaa zeomempus

Harnsigasle npeacraBienus o Gurypax Ha joCKOCTH: TOUYKaA, MpsiMasi, OTPE3OK,
JIy4, yroJl, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTB,
KpYT.

Bzaumnoe pacnonosicenue 08yx npAamvix Ha n10CKOCMU, napaiielbHvle npsambie,
nepneHouKyiapHvle npamvle. VI3MepeHue pacCTOSHUM: MEXIy ABYMS TOYKaMH, OT
TOYKH J0 NPSMOW; JNIMHA MAPLIPyTa HA KBAAPATHOM CETKE.

MN3mepeHne W TOCTPOEHHME YIVIOB C TIOMOIIBIO TpaHCHopTupa. Buasl
TPEYroJIbHUKOB: OCTPOYT'OJIbHBIN, IIPSIMOYTOJIbHBIN, TYIIOYT'OJIbHBIN;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUN. YeTbIpEXYroabHUK, [IPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpAMOYroapHUK, KBaapatr: HCIOJIb30BAHUE CBOWCTB CTOPOH,
yIJI0B, IUaroHaneil. Mzobpasicenue ceomempuyeckux gpueyp Ha HeIUHOBAHHOU bymaze
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C UCNONb308AHUEM YUPKYIA, JTUHEUKU, YeonbHuKa, mpancnopmupa. Tloctpoenus Ha
KJIeT4aTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHSTHE TIIOMAAN PUTYPHI; € TMHHUIIBI H3MEPEHUS
miomaau. [Tpubmmkénnoe n3mMepenne miomand Guryp, B TOM YHCIIC Ha KBaIpaTHOM
ceTke. IIpubnusicénnoe usmepenue OnUHbl OKPYHCHOCIU, NAOWAOU Kpyed.

Cummempus. yeumpanvbHas, oceéas U sepkaivhas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Pu2yp.

Haenaonvie npedocmasnenus o npocmpancmeennvix gueypax.: napaiienenuneo,
Kyo, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpasxicenue
npocmpancmeenuvix @ueyp. llpumepsvt pazeépmox MHO202PAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenei NpoCmMpancmeeHHvlx ¢ueyp (u3 oOymaeu, npoeooKu,
NAACMUIUHA U Op.).

Iouamue o6véma; eounuywvt usmepenus o06véma. OO6BEM NPAMOY2OTILHOO0
napannenenuneoa, Kyoa.

. PABOUAS TTPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI

esu uzyyeHust yaeOHOro Kypca

Anrebpa SBJISIETCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOW IIIKOJIBI: OHA
obecrieynMBaeT M3y4YeHUE JPYTUX JUCIHUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
T'YMaHUTApPHOTO IIUKJIOB, €€ OCBOSHHUE HEOOXO0IUMO JJIsl MPOJIOJKEHUST 00pa30BaHus U
B TOBCEIHEBHOW Xu3HU. Pa3Bute y oOydarommxcsi Hay4dHBIX MPEACTaBICHUNA O
MIPOUCXOXKICHUU
U CYIIHOCTH ajreOpanueckux aOCTpakiuii, crmoco0e OTpaKeHUsT MaTeMaTU4YeCKOM
HAayKOM SIBJICHMM W TMPOIIECCOB B NIPHUPOJE M OOIIECTBE, POJIM MaTeMaTHYCCKOIO
MOJICTTUPOBAHUS B HAYYHOM ITO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO
HAayYHOTO MHPOBO33PEHUS U KAa4ECTB MBIIUICHUS, HEOOXOIUMBIX JJIA aJalTaiuu B
COBpeMeHHOM ItM(ppoBoM oOmiecTBe. M3yueHune anreOpbl e€CTECTBEHHBIM 00pa3oM
obecrieuyMBaeT  pa3BUTHEC  yMEHHsS  HAOJIIOJaTh, CpaBHUBaTh,  HaXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIICHUS, CITOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUS W BBIBOJBI, (POPMYITUPOBATH
yTBepxkaeHus. OcBoeHHE Kypca aireOpbl 00ecrneunBaeT pPa3BUTHE JIOTUYECKOTO
MBIIIUICHUS OOYYalOlIUXCA: OHU HCMIOJB3YIOT JEAYKTUBHBIE W WHIYKTHUBHBIC
paccyxaeHus, O0O0OOIIeHHEe U KOHKpETU3aluio, a0CTparupoBaHHWE U aHAJOTHUIO.
OOyuenue anreOpe mpeanojaracT 3HAYUTEIBHBIH OOBEM CaMOCTOSATEIbHOU
NEATEIbHOCTH ~ OOYYarIIuXcs, IOTOMY CaMOCTOSITEJIbHOE peIIeHHE 3ajad
€CTECTBEHHBIM 00pa30M SBJSIETCS peaau3aluedl JesaTeIbHOCTHOTO IPHUHIUIIA
oOy4eHwus.

B ctpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOW IITKOJIBI
OCHOBHOE€ MECTO 3aHHUMAIOT COJIep)KaTeIbHO-METOAMYECKUe JUHUU: «Yucma wu
BBIYMCIICHUSY; «ANreOpandecKue BeIpaXEHUs»; « Y paBHEHUS U HEPABCHCTBAY;
«Dynkuny. Kaxaas u3 3TUX coliepKaTrebHO-METOINYECKUX JIMHUN pa3BUBAETCS Ha
OPOTSHKEHUU TPEX JIET M3YYEHHUs] Kypca, €CTECTBEHHBIM 00pa3oM IMeperuieTasicb U
B3aUMOJICHCTBYS C IPYTMMH €ro JIMHUSAMU. B Xoje n3yueHus Kypca oOyqaromumcs
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OPUXOAUTCS JIOTMYECKH PaCCyKJaTh, HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
A3bIK. B cBsi3M ¢ 3TUM 11e51eco00pa3HO BKIIOYHUTH B MPOrpaMMy HEKOTOPbIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/eiibl MATEMAaTHIECKOTO0 00pa30BaHUs U
CHOCOOCTBYIOLIME  OBJAJCHHI0O  OOy4YalOIIMMHUCS  OCHOB  YHUBEPCAJIHHOTO
MaTEeMaTUYECKOTO s13bIKa. TakuM 00pa3oM, MOKHO YTBEP)KIATh, UYTO COACPKATSIHHON
U CTPYKTYPHOM OCOOCHHOCTBIO Kypca «AnreOpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaKkTep.

Conepxanue nuHuM «Yucna W BBIUMCICHUS) CIYXKUT OCHOBOW ISt
JaNbHENIIero M3y4eHUsT MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHIO y OO0ydYaroIIMXCs
JIOTUYECKOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHS MOJIb30BAThCA AITOPUTMaMH, a
TaKKe MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX [JIsl MOBCEIHEBHOMN
KU3HU. PazBUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBS3aHO C pallMOHATIBHBIMU U
UppALMOHATIFHBIMU YUCIaMHU, (OPMUPOBAHUEM TMPEJCTABICHUN O JEHUCTBUTEIHLHOM

qrclie. 3aBepIlieHnEe OCBOEHUS YNCIOBOM JIMHUU OTHECEHO K CTapllieMy 3BeHY OOIIEero
o0Opa3oBaHUs.

Conepkanue AByX alreOpandeckux JUHUM — « AITeOpandecKue BhIPAXKEHUS U
«YpaBHEHHS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOydaromuxcs
MaTe€MaTUYeCKOro ammnapara, HEOOXOAUMOro i pelleHus 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MNPAKTUKO-OPUEHTUPOBAHHBIX 3a/ady. B OCHOBHOW MIKOJIE
y4eOHBI MaTepuan TPYIHIUPYETCs BOKPYT PALMOHAIBHBIX BbIpaK€HUU. AJreOpa
JEMOHCTPUPYET 3HaUYECHUE MATEMATUKU KaK S3bIKA JJI1 IOCTPOCHUS MaTEMAaTHYECKHUX
MOJIeJIeH, ONUCcaHUsl MPOLECCOB U SIBICHUN peasibHOrO Mupa. B 3amaun oOydeHwus
anredpe BXOIAT TakKe JalbHEWIIee pa3BUTHE AJITOPUTMHUUECKOTO MBIIUICHUS,
HEO0OXOJUMOro, B YaCTHOCTH, IS OCBOEHHUS Kypca MH(POpPMATHKH, U OBJaJICHUE
HaBbIKaMU JIETyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne CUMBOJIBHBIX (JOPM BHOCUT
CBOM chnenupuYecKuid BKIAJ B pa3BUTHE BOOOpa)XXeHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Copnepxanve (hyHKIMOHAIbHO-TpaUUECKON JIMHUM HALIEJIEHO Ha IMOJIYy4YeHUe
IIKOJIbHUKAMH 3HaHUM O (QYHKIMSIX KaK BaKHEWIled MaTeMaTUYeCKON MOAENH AJis
OMMCAHUSI U UCCIENOBAHMS Pa3HO-00pa3HbBIX MPOLIECCOB W SIBJICHUN B MPUPOJE U
oOuiectBe. M3yueHue 3TOro marepuana CrocOOCTBYET Pa3BUTHIO y OOyUYarOLIUXCS
YMEHUS HUCIIOIb30BATh PA3JIMYHbIE BBIPA3UTEIBHBIE CPEICTBA SA3bIKA MaTEMAaTUKH —
CJIOBECHbIEC, CHUMBOJMYECKHE, TIpaduueckue, BHOCUT BKJIad B (OPMHUPOBAHUE
MPEACTABICHUM O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIBTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuebHOMY IUIaHy B /-9 Kiaccax u3ydaercs Y4yeOHBIH Kypce
«Anrebpa», KOTOpBIA BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3fesibl COJCpKAHMUA:
«Yucna ¥ BBIYUCICHUS», «ANreOpandeckue BBIPAKCHUA», «YPaBHEHHS U
HEPABEHCTBA», « DYHKIIHI.

VY4eOHbIil miiaH Ha u3ydeHue anredpbl B 7-9 Kilaccax OTBOAMT HE MeHee 3
y4eOHBIX YacOB B HEJAENIO0 B T€UEHHE KaXKIOro roja oOydeHHs, BCErO 3a TPHU roja
oOyueHusi — He MeHee 306 y4yeOHBIX YacoB.
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Conep:xkanue y4eOHOro Kypca (1mo rogam o0y4eHusi)

7 KJIIACC

Yucna u 6bluucieHu

PanyonaianHbIe ynucIa

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPeXo]i OT OJHOM (OopMBI 3aIUCH
npobeit k gpyroi. [loHsTue palMoOHAIBHOIO 4YHCIA, 3alliCh, CpPaBHEHHE,
yIOPSIIOUYMBAHUE  pPallUOHAJIBHBIX — 4ucel.  Apudmernyeckue  JIEWCTBUS €
palMOHAJIBHBIMU 4YHCIIaMU. PelieHue 3amad U3 peaibHOM NPakTUKU HA 4YacTH, HA

TpoOu.

CreneHb C HaTypajlbHbIM IIOKa3aTelieM: ONpeleseHue, MnpeodpazoBaHue
BBIPAKEHUI Ha OCHOBE ONPEEIICHNUS, 3aIIUCh OOJIBIINX YHUCEN.

[TporeHThl, 3anuch NPOLIEHTOB B BUJIE ApOOU U 1poOu B BHUJIE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha IIPOLEHTHI, PELICHUE 3a/1a4 U3 PEaJIbHOU IIPAKTUKH.

[IpumeHeHne NOpPU3HAKOB  JEIUMOCTH, PAa3J0KEHHE HAa  MHOXKUTEIU
HATYpaJIbHBIX YHUCE.

PeanpHple  3aBUCHMMOCTH, B TOM 4HcClIe TmpsMags W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

Anzebpauueckue viparxcenus

IIepemeHHbIE, YMCIOBOE 3HAUCHUE BBIPAKEHUS C MEPEMEHHOW. JlomycTuMblie
3Ha4YEeHUs NepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTH MEXKIy BEIMYMHAMHM B BHJIE
(dbopmybl. Beraucienus no gopmynnam.

[IpeoOpa3zoBaHre OyKBEHHBIX BBIPAXKEHUH, TOKIECCTBEHHO PABHBIE BHIPAXKECHHS,
npaBuia npeoOpa3oBaHMsl CyMM M TNPOMU3BEICHUN, NMPABWIIA PACKPBITUS CKOOOK U
MPUBEIEHUS OJJOOHBIX CJIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

OpHowiensl 1 MHOrowieHbl. CreneHb MHOrouieHa. ClioKeHue, BbIYMTAaHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAIpAaT CYMMBI U
KBaJpaT pasHocTH. DopMyna pa3HOCTH KBaapaTOB. Pa3iiokeHrne MHOIOYJIEHOB Ha
MHOXUTEJIH.

Ypasnenusn

VYpaBHeHUEe, KOpEHb YpaBHEHHMs, NpaBWia MpeoOpa3oBaHUs YypaBHEHMS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JIuHerHOe ypaBHEHHWE C OJHOM IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOTO
YpPaBHEHMS, PEIICHUE JIUHENHBIX YpaBHEHUN. COCTaBIEHUE YPAaBHEHUM IO YCIOBHIO
3a1aun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBI0 YPAaBHEHUM.

Jluneiinoe ypaenenue ¢ 08yMsi nepemMeHHbIMU U €20 zpaqbukz. Cucrema nByXx
JVHEWHBIX YPaBHEHHW C JBYMs IEpPEMEHHBIMU. PelleHue cucreM ypaBHEHHMU
crocoboM NoJICTaHOBKH. [IpuMepsl pemeHus: TeKCTOBBIX 3a/a4 C MOMOIIbIO CHCTEM
YpaBHEHUH.

Koopounamot u ecpagpuxu. @ynkuyuu
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Koopaunara touku Ha npsimoil. UucnoBble MpoMeKyTKU. PaccTossHue Mexay
JABYMsI TOUKaMHU KOOPJAUHATHOU MPSIMOU.

[IpsmoyromnpHas cuctema koopauHat, ocu OX u Oy. AbGciucca u opArHATa TOYKU
Ha KOOPAUHATHOM miiockocT. [Ipumepsl rpadukoB, 3agaHHbIX GopMynaMu. UteHue
rpauKoOB peaqbHbIX 3aBUCUMOCTEH.

[Monsatue ¢pynkuuu. ['padux Gynkpm. CoiictBa pyHkimii. Jlnnelinas QyHkuus,
e€ rpaduk. I'paduk pyakiun y = KX + 0. Ipaguueckoe pewrenue nunetinvix ypasnenuil
U cucmem JUHEUHbIX YPAGHEHU.

2 3,[[601; 1 Jajee KypCuBOM 0003HAYCHBI TEMBI, U3YUYCHHUE KOTOPBIX MPOBOAUTCA B O3HAKOMHUTEIIBHOM IIJIaHE. Ilengaror
CaMOCTOATEJIBHO OIPCACIACT o0beM n3ydgaceMoro marepualia.

8 KJIACC

Yucna u éviuucnenus

KBaaparueiii kopenb u3 uyucia. [lonamue 006 uppayuoHaibHOM UucCe.
Jlecamuunvie npubnudicenuss uppayuonaivhvix yucen. CBOUCTBA apuU(PMETHUUECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAKECHUN U
BBIYMCIICHUSM. /[eticmeumenbHble YUcia.

CreneHb C LENbIM MTOKa3zaTeaeM u €€ cBorcTBa. CTaHIapTHAS 3alUCh YUCTA.

Anzebpauueckue eviparxcenus

KBaapaTHbIil TpEXWIEH; pa3iI0KEHNE KBAJPATHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CrnoxeHue, BBIUMTAHUE, yMHOXKEHHE, [IeJICHHE anreOpandeckux JapoOei.
PanonanbpHbie BRIpaKEHUS U UX MPE0Opa3OBaHHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHHe, popMylia KOpHEH KBaApaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHeHH, CBOIAIINXCA K TMHEWHBIM U KBaapaTHbIM. [IpocTeinmme
IpOOHO-pallMOHAbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayusi ypaguenuti ¢ 08yMs NEPEMEeHHbIMU U CUCTEM
JIUHEUHbIX YpABHeHUull ¢ 08yMs nepemeHuvimu. lIpuMepbl pemeHuss CUCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Periennie TeKCTOBBIX 3aj1a4 anreOpanyeckuM CIiocoOOM.

HuciioBble HEPABEHCTBA M UX CBOMCTBA. HepaBEHCTBO C OMHOM IEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dyukyuu

[Tonsitue Pynkiuu. O61acTh ONPEIETCHUS 1 MHOKECTBO 3HAUCHUN (YHKIIUU.
CniocoObl 3aanust QyHKIHMA.

I'padux dbynkuuu. Urenune cBoilcTB ¢pyHkunu 1o e€ rpaduky. [Ipumepsr
rpa@uKoB (GYHKIIMA, OTPaXKaIOIIUX peaJbHbIe MPOIIECCHI.

OyHKIUU, OMNKCHIBAIOIIME TPSIMYH0 ¥ OOpaTHYH MPOIMOPIMOHATLHBIC

2 —_
3aBHCHMOCTH, UX rpadukn. OyHkmun Yy = X5,y = X,y = VX Y =& Ipaguueckoe
X
peutenue ypasHeHull U CUCmem ypasHeHull.
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9 KVIACC

Yucna u evivucienus

JlecTBUTEIbHBIE YHCJIA

PanmonanpHbBIC YUCHA, UPPAYUOHATbHBIE HUCAA, KOHEUHble U OeCKOHeuHble
oecsamuunvie Opoou. Muoocecmeao OelicmeumebHbIX Yucesl; OeticmeumebHule YUcid
Kak beckoneunvle decsamuynvle Opoou. Bzaumno oOHo3HaAuUHOE COOmMmEemcmaue mMexncoy
MHOIHCECMBOM OCUCMBUMENbHBIX YUCEL U KOOPOUHAMHOU NPSAMOLL.

Cpasnenue  OelicmeumenvbHbIX — Yucel, apu@memuyeckue Oeucmeus ¢
oelcmeumenbHbIMu YUCIAMU.

HN3mepenusi, npuOJINKeHUs1, OLCHKHU

Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, JJIATEIBHOCTh MPOLECCOB B
OKpY’KarOILEM MUpE.

[TpubnxéHHoe 3HaYCHUE BEIUYMHBI, TOUHOCTh MpHUOIMKeHus. OKpyriieHue
yucen. [Ipuknaka v oneHKa pe3yJIbTaTOB BRIYUCICHUI.

Ypasnenusa u nepasencmea

YpaBHeHHs ¢ OJHOM IepeMEeHHOH

JIunelinoe ypaBHEHME. Penmenne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PellleHHe ypaBHEHHUI, CBOISAIIMXCA K KBAJPATHBIM.
bukBaapatHoe ypaBHeHME. [Ipumepwvl peulenus ypasHeHul mpemvel U 4emeépmou
cmenenet pasiodHCeHuem Ha MHOMCUMEU.

Pemmenue qpoOHO-palimoOHAIbHBIX YPaBHEHUH.

Pelenune TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

Cucrembl ypaBHeHHM I

VYpaBHeHHE ¢ IByMsI NEpEeMEHHbIMH U ero rpaduk. Pemenue cucreM nByx
JIMHEMHBIX YPAaBHEHHUHN C JIBYMS NEPEMEHHBIMU. PerieHne cucreM AByX ypaBHEHMHH,
OJIHO W3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpoil cTemeHu. ['paduueckas
MHTEPIIPETalNs CUCTEMbl YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliennie TEKCTOBBIX 3aj1a4 alNreOpanyeckuM CriocoOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOW IepeMEeHHOU. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW mnepeMeHHOW. KBaapaTHble HEpPABEHCTBA.
['paduueckass wHTEpmpeTanis HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

Dynkyuu

KBagparuunas dynkuus, e€ rpaguk u cBoiictsa. Ilapadona, koopauHaThl
BEPIITMHBI Tapa0O0IIbl, OCh CAMMETPHH ITapadoJIbI.

['paduku (YHKITHIA: y = kx, y = kx + b, y= %,
y = yxy= k;I/I UX CBOWCTBA.

Yucnoewvie nocnedosamenvHocmu

Onpeneﬂeﬂne H CIOCOOBI 3aJaHUsI YMCJIOBBIX MOCJIEA0BATEIbHOCTEH
[IoHsiTHE 4YHCIIOBOM MOCJIEAOBATEILHOCTH. 3aﬂaHI/IC IIOCJICA0BATCIIbHOCTHU
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peKyppeHTHOH (popMyoit u popmysiol N-To wieHa.

ApudmeTuyeckas ¥ reoMeTpuyecKasi Nporpeccum

Apudmernueckas U reomeTpuueckas nporpeccud. Popmynbl N-ro yieHa
apu(pMETUYECKON U TeOMETPUUECKOM MPOTrPecCuii, CyMMbI IEPBBIX N YJICHOB.

H3zobpadicenue unenos apugpmemuyeckou u 2eoMempuyeckou npozpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCmU. JIUHeluHblll U IKCNOHeHYUANbHbIL POCH.
Cnooscnvie npoyenmui.

. PABOYASA TIIPOTPAMMA VYEBHOI'O KVYPCA «I'EOMETPUSA». 7-9
KJIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

OoO1ue nenu uzyyeHus: yueonoro kypcea «I'eomerpusi» npencraniensl B [IOOI1
OOQO. Onu 3akiaoyaroTCs, MPEXKIE BCEr0 B TOM, YTO HA YpOKaxX TIeOMETpUU
OoOy4Jaronuiicss y4uTCS MPOBOJUTH  JIOKA3aTENbHBIE  PACCYKIECHHS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUEHUS, JOKa3blBaThb WCTUHHBIC YTBEPKICHUS M CTPOUTH
KOHTPIIPUMEPHI K JIO)KHBIM, MPOBOJUTH PACCYKIEHHUS «OT MPOTHUBHOTOY», OTIMYATh
CBOMCTBa OT MPU3HAKOB, (POPMYIHpPOBaThH OOpaTHbIE YTBEpKIAeHUsA. B o0yueHun
YMEHHUIO pACCYyXkJaThb COCTOUT BAXXHOE BOCIHTATEIBHOE 3HAYECHUE H3YyUYCHHUS
reOMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM MIKOJIE.

Bropoii menpl0 u3yd4eHHs TEOMETPUM SBIISIETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIICHUH KaK MaTEeMaTUYECKHUX, TaK W MPAKTUUYECKUX 3ajad,
BCTPEUAIOLIUXCS B PEAIbHOM KU3HU. DTOMY COOTBETCTBYET BTOPasi, BEIUNCIUTEIbHAS
JUHUS B U3YYEHUU TEOMETpPUM B IIKoJe. J[Js 3TOro yuuTenro peKOMEHIyeTcs
noaAOUpaTh 3aJaydl MPAKTHUYECKOTO XapaKTepa I pacCMaTpUBAEMBIX TEM, YYUTh
oOyyaroluxcsi CTPOUTh MaTeMaTHUYECKHE MOJENN PEeasIbHBbIX KM3HEHHBIX CUTYyalluil,
IPOBOAMTH BBIYMUCICHUS M OLICHUBATh aJ€KBATHOCTb IOJIyUEHHOTO pe3yJsbTara.
Kpaitne BaxkHO MOAUEPKMBATH CBSI3M TEOMETPUHM C JPYTUMH TPEAMETaMHU,
MOTHBHPOBATh HCIOIB30BaTh OIPEACTCHUS TEOMETPUUYECKUX (PUTYyp W TIOHSATHH,
JAE€MOHCTPHUPOBATH MPUMEHEHHUE MOTYICHHBIX YMEHUHN B (PU3MKE U TEXHUKE. DTH CBSI3U
HauOoJiee SIpKo BUAHBI B TeMax «BekTtops», « TpUroHoOMeTpruuecKue COOTHOLIECHUS,
«Metoa koopauHat» u «Teopema [Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeObHOMYy IUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHbIH Kypc
«I'eomeTpus», KOTOPBI BKIIIOYAET CIEAYIOIIME OCHOBHBIE PAa3lesbl COJEpHKAHUS:
«I"eomeTpryeckre GUTypsl U UX CBOUCTBaY, «3MepeHne reOMeTpUIECKUX BETHIUH,
a Takxke «JlekapToBbl -KOOpPJAMHATBI Ha IUIOCKOCTH», «BeKTopbl», «llBHKEHU
miockocti» U «IIpeobpazoBanust mo100Ms.

VY4eOHbIi TUIaH npegycMaTpUBaeT U3yuYeHUE TeOMETPUU Ha 0a30BOM YpOBHE,
UCXO/I U3 HE MeHee 68 yueOHbIX YacoB B Y4EOHOM T'OJly, BCETO 3a TP roga 00yyeHus
— He meHee 204 gacos.
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Conep:xkanue y4eOHOro Kypca (1mo rogam o0y4eHusi)

7 KJIIACC

Havanpnble nouATus reomerpun. Touka, mpsMas, OTpe30K, Jdyd. YToia. Buasl

yriioB. BeprukambHble W CMEXHBIE yIubl.  buccektpuca yrna. Jlomanas,
MHOTrOYyroyibHUK. [lapannenpHOoCTh M EPIEHANKYIAPHOCTD NPSMBIX.

Cummempuunvle gueypol. OcHo8HblE CBOUCMBA 0CEBOU cwwwempuu3. [Tpumepsr
CUMMETPHH B OKPYKAIOILIEM MHPE.

OcHogHble NOCMPOeHUs: C NOMOWBIO YUPKYIIA U TUHEUKU.

TpeyronsHuk. BoicoTa, Meuana, Ouccekrpuca, ux cBoiicTBa. PaBHoOeipeHHBIN
Y PaBHOCTOPOHHUI TPEYrOJIbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa U NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojabHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJILHUKOB.

CBONCTBA M NPU3HAKU MAPAIUIENBHBIX NPsIMbIX. CyMMa YIJI0B TPEyTOJbHHKA.
BHemHue yrisl TpeyroibHUKA.

[IpsMoyrosibHbI  TpeyronbHUK. (CBONCTBO MEOUAHbl  IPSIMOYTOJBHOTO
TPEYTOJbHHKA, IPOBEAEHHON K TUNOTEHY3€e. [Ipu3Haku paBeHCTBa MPSIMOYTOJIBHBIX
TPEYrOJILHUKOB. IIpsAMOYTONBHBIN TpeyroabHuK ¢ yriioM B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCMEO MPEY20AbHUKA, HEPABEHCTBO O JIJIMHE
JOMaHoOW, TeopemMa o OonbllieM Yyrie U OOoJbIIel CTOpPOHE TPEyroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yrima H  CEpeAUHHBIN
MIEPIICHIUKYJIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTB U KpYyT, XOpAa U IUAMETP, UX CBOICTBA. B3anMHOE pacrionoxenue
OKpPYXXHOCTM M npsmoil. KacarenpHas M cekymass K OKpPYKHOCTH. OKpPYXHOCTb,
BIIMCAHHAS B YroJl. BicaHHast 1 onucaHHask OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuky. IlapammenorpamMm, ero npusHaku U cBoMcTBa. YacTHbIE
Cllydad TapajuiejorpaMMoB (MIPSAMOYTOJNBHHUK, POMO, KBajapaT), MX IPU3HAKH |
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA © IPU3HAKHU.
[IpssmoyrosnbHas Tpanenus.

Memoo yosoenus meouanwl. Llenmpanvras cummempusi.

Teopema Daneca u meopema o nponopyuoHaibHeix ompeskax. CperHue JMHUN
TPEYTOJIbHUKA U Tpaneuuu. [Jenmp macc mpey2onibHuKa.

Ilooobue mpeyeonvruxos, Koag@uyuenm noooodus. Ilpuznaxu noooobus
mpey2onbHuxos. lIpuMeHeHne moo0us IPH PEIIeHUH TPAKTHICCKUX 3a1a4.

CpoiicTBa IUIOmIaeld reoMeTpudeckux ¢Guryp. DopMynbl IS IHIOMIATH
TpPEeyrojbHUKa, TapajienorpaMMa, pomMOa u Tpanenud. OTHOIIEHUE TUIOIIAICH
moJ00HBIX GUTyp.
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Bbruncnenue miomaneil TpeyroJbHUKOB M MHOIOYTOJIBHMKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mpu pemieHnn
MPaKTUYECKUX 3a]1a4.

CuHHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJIa NPSAMOYTOJIBHOTO TpPEYrOJIbHHKA.

¥ 31ech 1 Jaee KypCHBOM 0GO3HAUCHBI TEMbI, H3yUCHHE KOTOPHIX POBOINTCS B O3HAKOMUTEILHOM IU1aHe. [lenaror
CaMOCTOSTENBHO ONpeessieT 00beM N3y4aeMoro MaTepuara.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETpUYECKHE (DYHKIMH YIIIOB
B 30°, 45° u 60°.

BrnmcaHHbIE ¥ LIEHTPAIBHBIE YTJIbI, YTOJ MEXKAY KacaTeJIbHOW U XOPAOU. YTIIbI
MEXKJy XOpAaMU M CEKyllMMH. BrucaHHbIE W ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3aumHoe pacnonoxxenue AByX OKpyxkHocted. Kacanme oxpyxHocteid. OOmme
KacaTeJbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrenc yrios ot 0° 10 180°. OcHOBHOE TPUTOHOMETPHYECKOE
TOX1€CTBO. POPMYIIbI TPUBEACHUS.

Pemenue tpeyronpHukoB. TeopeMa KOCMHYCOB U T€OpeMa CUHYCOB. Penienue
IIPAKTUYECKUX 3aJ]1a4 C UCII0JIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

IIpeobpaszosanue nooodus. [looobue coomeemcmeennbix 21eMeHmMO8.

Teopema o npoussedeHuy OMpe3Ko8 Xopo, meopemul 0 NPOU3BEOCHUU OMPE3KO8
ceKywux, meopema o Keaopame KacameabHOLL.

Bektop, gnuHa < (MOIysib) — BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOKHO HalpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HaJa  BEKTOpamH. PasnmokeHwe BekTopa 10  JIBYM
HEKOJUIMHEeapHbIM BekTtopaMm. Koopaunatsl BekTopa. CKajlsipHOE MNPOU3BE/IECHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS IJTUH U YTJIOB.

JlexapToBBl KOOPAMHATBI HA IJIOCKOCTH. YpagHeHnus npsamou U OKPYKHOCTH B
KOOpJIMHATAaX, [EPECEYEHUE OKPYXKHOCTEM M MpsAMBIX. MeTox KOOpAHWHAT U €ro
IPUMEHEHHUE.

[IpaBuinibHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ['pangycHas u paanaHHas
Mepa yria, BBIYMCIECHHUE JUIMH AYyT OKpYy)KHOCTer. [Inomane kpyra, cekropa, CerMeHTa.

Jeudicenuss naockocmu u GHympeHHue cummempuu gueyp (21emeHmapHbvle
npeocmaenenus). llapannenvrolii nepenoc. Ilosopom.
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. PABOYA ITPOIT PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

Heau n3yyeHusi yaedOHOro Kypca

B coBpeMeHHOM LIU(POBOM MUPE BEPOATHOCTD U CTATUCTUKA IPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTD, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPHIOKEHUU, TaK M UX
ponu B oOpa3zoBaHuu. Kaxxaplil 4eIoBeK MOCTOSHHO MPUHUMAET PEUICHHs] Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUIX
HEJOCTaTKa WM U30bITKa HH(OpMANUMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MbIIIIeHHE. IMEHHO mo3ToMy
OCTPO BCTaja HEOOXOAWMOCTh CPOPMHUPOBATH y OOYYAIOIIMUXCS, B TOM YHCIE
oOyuatomuxcst ¢ 3P, ¢yHKUMOHANIBHYI0O I'PaMOTHOCTh, BKJIIOYAIOIIYI0 B ceOs B
Ka4eCTBE HEOTHEMJIEMOM COCTABIIAIOLIEH YMEHHUE BOCIPUHHUMATh U KPUTHUYECKU
aHAJIM3UPOBATh MH(POPMAIUIO, IPEJCTABICHHYIO B pa3IUYHbIX (Qopmax, MOHUMATb
BEPOSATHOCTHBIA XapakTep MHOIMX pEajbHBbIX IIPOLECCOB U  3aBUCHUMOCTEW,
IIPOU3BOANUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
IpUHLMIIAMU cOOpa, aHaJIM3a U MPEACTABICHUS TaHHBIX U3 Pa3Iu4HbIX chep KU3HU
oO11ecTBa U ToCy1apcTBa MPHOOIIAeT 00yUyarouXcs K 00IECTBEHHBIM HHTEPECaM.

B crpykrype nporpaMmbl ydeOHOro Kypca «BeposTHOCTb M CTaTHCTHKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIEIYIOIINE CONEPKATEIBHO-METOANYECKUE JINHNUU:
«IIpencraBneHne TaHHBIX U ONKUCATENbHAS CTATUCTUKAY; «BEpOATHOCTBY; «DIIEMEHTBI
KOMOMHATOpUKN»; «BBegenue B Teoputo rpadosy.

Conepxanue nunun «lIpeacraBieHne NaHHBIX M ONHCATENbHAS CTATUCTUKA»
CITY>KUT OCHOBOM 711 (YOPMUPOBAHUS HABBIKOB PabOTHI ¢ MHPOpMAIIUEH: OT YTCHUS U
MHTEpIIpeTaluy HH(OpMalMU, MpeICTaBICHHOW B TabiuLax, Ha auarpamMmax u
rpadukax g0 cOopa, MNPEACTABICHUS M aHajdu3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEJHUX U pacceumBaHus. Pabortas ¢ naHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cuuThiBaTh U UHTEPIPETUPOBATH JaHHBIC, BbIIBUTaTh,
apryMEHTUPOBaTb M KPUTUKOBATh IPOCTEUIINE TUIOTE3bl, PA3MBILUIATE HAaJ
(dakTopaMy, BBI3BIBAIOIIMMU HW3MEHUYMBOCTb, U OLEHUBAaTh MX BIMSHHE Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U ITPOLIECCHI.

NHTYUTUBHOE NIPEACTABICHUE O CIIy4YalHOM H3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEU U TEHJCHLIUM CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOU ISl U3YUYECHUS
Teopuu BeposTHocTel. bombioe 3HaueHue st oOydarontuxcs ¢ 3I1P 31eck umeror
IIPAKTUYECKUE 3aJaHUsA, B YACTHOCTHU OIIBITHI C KJIACCUYECKMMHU BEPOSATHOCTHBIMU
MOJEISIMH.

[TonsiTue BEpOSTHOCTHM BBOJAUTCS Kak Mepa MpaBAONono0Us CIydyailHOro
coObrtus. [Ipu uzydenun kypca obydqaroruecs: ¢ 3I1P 3nakomsTcst ¢ mpoctedmmmMu
METOJAMHU  BBIYMCIIEHHS BEPOATHOCTEM B  CIy4YalHBIX OJKCIIEPUMEHTaX C
PABHOBO3MOXHBIMU  JJIEMEHTAPHBIMU  MCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh M peliaTh 0Oojiee CIOXKHbIE 3amaud. B Kypc BXOIAT
Ha4yaJIbHbIC [PEIACTABICHUS O CIy4alHBIX BEIMYMHAX M HUX  YHUCIOBBIX
XapaKTEPUCTHKAX.
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Taxxe B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaroIIMXCs C
3[IP ¢ MHOXECTBaMHM W OCHOBHBIMH ONEpPAallMSIMM  HAJX MHOXXECTBaMH,
paccMaTpUBAKOTCS NPUMEPHl INPUMEHEHUs JUIA PELIICHUS 3a7a4, a TaKkKe
MCIOJIb30BaHUs B IPYTUX MaTEeMaTHYECKUX Kypcax U y4eOHBIX IIpeIMeTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B 7-9 knmaccax m3ydaercs Kypc «BepoOsSTHOCTb M CTAaTUCTHKA», B KOTOPBIU
BXomaT paszaenbl: «lIpencraBiieHWe JaHHBIX W ONHUCATEIbHAs CTATHCTHKAY;
«BeposaTHocThY; «DMeMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.

Ha u3ydeHne maHHOTO Kypca OTBOAMT 1 y4eOHBI Yac B HEJCITIO B TCUCHHUC
KaxkJ10ro roga o0ydeHus, Bcero 102 yueOHbIX Haca.

Copaepxanue yueOHOro Kypca (1mo roxam o0y4eHmus)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3amoaHCHHUE
Ta0JIUIL, YTEHHUE U MIOCTPOCHUE TUArpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peajabHBIX IpoieccoB. VM3BnedueHnne nHpopManuym U3 IuarpamMmm u
Ta0JIHII, UCTIOIH30BAHNE U MHTEPIPETAIINS JAHHBIX.

OnucarenpHasi CTAaTUCTHKA: cpefaHee apuPpMETHUYECKOEe, MEIHWaHa, pa3Max,
HauOoJblllee W HaWMEHbIee 3HAYCHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cryuatinelii sKkcnepumenm (onvim) u ciyyatiHoe coovimue. Beposmnocms u
yacmoma. Ponb mManoseposmuulx u npakmuyecku 00CmMo8epHuIX COObIMULL 8 NPUPOOe
u 6 obwecmese. MoHema u uepaibHas KOCMb 8 MEeoPUll 6ePOIMHOCTel .

I'pagh, eepwuna, peopo. Cmenenv eepuiunvi. Hucno pébep u cymmapHas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuknvl. [lymu 6
epaghax. O6x00 epaga (3irepos nyms). [Ipedcmasnenue 06 OpUEeHMUPOBAHHOM
epaghe. Pewenue 3a0au ¢ nomouvbro 2pagos.

8 KJIACC

[IpencraBnenne JaHHBIX B BUJIE TAOJIUII, AUATPAMM, TpadUKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOJMHOXecTBO. Omnepauuu  Haju
MHOKECTBaMU: 00BbEIMHEHUE, MepeceueHue, nonoaHeHue. CBoMCTBa onepanuii Hajl
MHOKE€CTBAMU: MEPEMECTUTENBHOE, COYETaTENIbHOE, pacrpeneauTeNbHOE,
BKITFOYeHUS. Vcronp30Banne rpaduaeckoro npeAcTaBiICHUs MHOXKECTB ISl ONTUCAHUS
peabHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 33/1a4.

Uszmepenue pacceusanus oannuvlx. [ucnepcusi u cmamoapmHoe OMKIOHEHUe

4
3,H€CI) " Jajiec€ KypCcuBoM O603Ha‘I€HLI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAHE. Hez[aror
CaMOCTOATCJIbHO OIPCACIACT O6T)€M n3ydaceMoro mMarepuaJia.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

OnemeHTapHble COOBITUS  ciydaiiHoro ombita. ChydaliHble  COOBITHS.
BepositHocT coObITHI. OTBITEI ¢ PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU COOBITHSIMH.
Crnyugaitaeiii BBIOOp. CBSI3b MEKIY MAJIOBEPOSTHBIMH M MIPAKTHYECKH JTOCTOBEPHBIMU
COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYUWEeCMBO8aHUe BUCAYEl
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM SepuUH U duciom péodep. Ilpasuno ymHodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvie coovimus. [uaepamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyna  ClOHCEHUS
gepossmHocmelu. Ycnosnaa eeposmuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 6ude oepesa. Pewienue 3a0au Ha
HAaxooicoeHue 6eposmHoCcmeli C HOMOWbIO Oepea CIYUAlHO20 OdKCNepuMeHma,
ouazpamm Diinepa.

9 KVIACC

[IpeacTaBieHue JaHHBIX B BUJE TaOIUII, JUarpaMm, TpauKoB, UHTEPIIPETAIIIS
JTaHHBIX. UTeHUe U mocTpoeHue Tabaull, AuarpamMm, rpa)ukoB MO peaabHbIM JaHHBIM.

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. IpeyeonbHux
llackana. Pemenue 3a1a4 ¢ UCMOJIb30BAHUEM KOMOMHATOPUKH.

l'eomempuueckas eeposmuocmo. Cnyyaiinviii 8b100p MOYKU U3 Dueypsl Ha
NJIOCKOCMU, U3 OMPE3Ka U U3 02U OKPYHCHOCHU.

HcnbiTanue. Ycnex u Heygaya. Cepust UCnbITaHUM 10 niepBoro ycnexa. Cepust
ucneITanuii bepaymm. BeposTHOCTH COOBITHII B cepyu UCTIBITaHUI bepHysuim.

CnydailHasg BeIMYMHA W paclpelie]ieHne BEposITHOCTEH. MaremaTudyeckoe
oxxuaanue u nucnepcus. [[pumMepbl MaTeMaTHYECKOTO 0KUIAHUS KaK TEOPETUUECKOTO
CpPEIHEr0 3HAYEHUS BETMUYUHBI. MaTeMaTHYeCKOe OKUAAHUE U TUCTIEPCHUS] CITyHaHOMN
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTBITAHUN bepHym.

[Tonarue o 3akoHe OOJbIIMX yuced. M3mMepeHue BEpOSITHOCTEH C MOMOIIbIO
gacToT. Posib 1 3HaUeHME 3aKOHA OOJBIITNX YUCEN B PUPOJIC U OOIIECTBE.

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHUAJIbI

[IpoBeneHNE OLEHKM JOCTHKEHUN IJIAHUPYEMBIX pE3yJbTaTOB OCBOCHUS
y4eOHOTO MpeaMeTa NpPOBOJUTCS B GOpMeE TEKYIIEro U PyOEKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE Pa0OThl, CaMOCTOSITEIbHBIE Pa0OThI, 3a4eThl, MaTEeMATHYECKUE
JTUKTAHTBI, TPaKTUYECKHe pabOThl, MUCHMEHHBIH OTBET TIO WHIAWBUIYAIbHBIM
KapTOYKaM-3aJIaHUsIM, TECTUPOBAHHUE.

st o6yuatomuxcst ¢ 3[1P Bo3moxkHO m3MeHeHne (GOpMYTUPOBKHU 33JlaHUl Ha
«TIOIIATOBYIOY, aIANTAINIO TIPEIJIaraeMoro 00y4aromeMycsi TECTOBOTO (KOHTPOJIHHO-
OIICHOYHOT'0) MaTepuaia: HCIOJIb30BAHUE YCTHBIX M TMHCBMEHHBIX HWHCTPYKIIHH,
YIPOIEHUE JJTMHHBIX CIOKHBIX (POPMYIUPOBOK MHCTPYKIIMA, PEIICHUE C OMOPOM Ha
anropuTM, oopasell, UCIoIb30BaHKE CIIPAaBOYHON MH(MOpMAIUK.
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MaremaTunka
S5 kJacc

Kontponbshas pabora Ne 1. Tema. Harypanbhbie uncia.

KontponbHas padbora Ne 2. Tema. JIelicTBUS ¢ HATypaIbHBIMU YHUCIAMHU.

Kontponbshas padora Ne 3. Tema. Mcnonb3oBaHue CBOMCTB AeUCTBUI TIpU
BBIYHMCIICHUSX.

KontposnbsHas padota Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [learmocts uncen.

Kontponbhas padota Ne 6. Tema. OObIKHOBEHHBIE IPOOH.

KontponbsHas padora Ne 7. Tema. CiokeHre U BBIYMTAHHE TPOOEH.

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

Kontponbnas padora Ne 9. Tema. [lecstuunbie qpobu. CpaBHEHHE JECATHUHBIX
TpoOeii.

Kontponbshas padota Nel0. JleiicTBus ¢ AECATUUHBIMU JPOOSMHU.

Kontponbshas pabora Ne 11. Tema. Mtoroast koHTpospHas padoTa.
6 kacc

KontposnbsHas padota Nel. Tema. [lenmMocTh HaTypaJIbHBIX YUCEN.

Kontponbshas pabora Ne2. Tema. O6bikHOBeHHas! 1poOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponbshas padora Ne3. Tema. Otnomenue. [Ipomnopiusi.

Kontponsnas padota Ned4. Tema. [IporeHT.

Kontponbshasa padora Ne5. Tema. YerbipexyroiabHuk. @opMysbl epuMerpa u
MJIOLIAN TIPSIMOYTOJIBHUKA.

Kontponbshas padora Ne6. Tema. IlonoxxurenbHble U OTPUIATEIbHBIC YHCIIA.
CpaBHEHHE MOJOKUTENBHBIX U OTPULATEIBHBIX YHCE]T.

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

Kontponbsnas pabora Ne8. Tema. YMHOKEHHE U JICJICHHE TTOJIOKUTEIBHBIX H
OTPULIATENBHBIX YUCET.

Kontponsnas pabGota Ne9. Tema. IlpsamoyrosbHasi cucremMa KOOpAUHAT.
Jlnarpammel.

Kontponbshas pabora Nel(. Tema. iToroBast KOHTpoJibHAs paboTa.

Auredpa
7 wJjacc
Konrtponbnas pabora Nel. Tema. Apudmernueckue HAeUCTBUS  C
palMOHAIBHBIMU YUCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponbshas pabora Ne3. Tema. bykBeHHBIC BbIpaKCHHUS.
Kontponbshas padorta Ne4. Tema. MHOTOUJIEHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHHUSI.
Kontponbshas padota Ne6. Tema. JInneitHoe ypaBHEHHE C OHOM TEPEMEHHOM.
Kontponbnas padota Ne7. Tema. CucteMbl TUHEHHBIX YpaBHEHUI.
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Kontponsnas padora Ne 8. Tema. Koopaunate! u rpadukm.
Kontponbshas padbora Ne 9. Tema. [lousitue dynkuuu. Jluneitnas GpyHKuus.
Kontponbshas padora Nel0. Tema. UTorosast koHTposibHas padoTa.
8 kiacce
KontponbHasa padora Nel. Tema. KBagpatnbsiii kopeHb. ApupMeTHYECKHA
KBaJpaTHbIN KOPEHb.
Koutponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM TOKa3aTENIEM.
CraHgapTHBIA BH]T YUCIIA.
Kontponshass pabora Ne3. Tema. AnreOpamueckas npo0Ob. CokparieHue
Ipooeit.
KonTtponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu TpOOSIMH.
KoHntponbsHas padora NeS. Tema. KBanpaTHble ypaBHEHUS.
KontponbHas pabora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJIPATHBIM.
TexkcToBble 3a7a41, CBOASAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctembl ypaBHEHUH.
KontponbHas padora Ne8. Tema. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padota Ne9. Tema. CructeMbl HEPABEHCTB € OJIHON MEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @ukiuu. yuciaoBbie GyHKIIHUH.
KontponbHas padota Nel 1. Tema. iToroBas KOHTpoJibHasI paboTa.
9 knacc
Kontponbhas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KontponbsHas padora Ne2. Tema. YpaBHEeHUSs ¢ OJTHON EPEMEHHOM.
Kontponbshas padota Ne3. Tema. [IpoOHO-paiimoHaibHbIe YpAaBHEHHUS.
Kontponbshas pabora Ned. Tema. CucteMsl ypaBHEHUN € ABYMS TIEPEMEHHBIMH.
KonTponsHnas padora Ne5. Tema. JIuneiinpie HepaBeHCTBA C OHOM IEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padota Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
Kontponsnas padota Ne 8. Tema. Apudmerndeckast nporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas padora Nel0. Tema. UToroBast KOHTpoJibHas padorta.

I'eomerpusn
7 wJjacc

KontponsHas pabGora Nel. Tema. OCHOBHBIE TIeOMETPUYECKHE CBOWMCTBA

MPOCTEUIIUX PUTYD.
Kontponbshas padora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyroOIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOeIpEeHHBIN TPEYTrONbHUK.
Kontponbhas padora Ne5. Tema. [TapannensHbie npsMeble.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJibHHKA.
Kontponsnas padora Ne 7. Tema. OKpyHOCTb U KpYT.
Kontponbshas pabota Ne6. Tema. UToroBast KoHTpobHas paboTa.

8 ki1acce
Kontponwsnas padora Nel. Tema. UeTbIpeXyroJIbHUKH.
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Koutponbshas padora No2.
JIUHUS TpANeLyH.

KoHnTtponbsHas padora Ne3.
KoHnTtposnbsHas padota Ne4.
KoHnTtposnbsHas padora NeS.
KoHnTtposnbsHas padota Neb.
KoHnTtposnbsHas padota Ne7.
9 knacc

Kontponbhas padota Nel.
KontponbHas padoTa Ne2.
KonTtponbsHas padora Ne3.
KonTtponbsHas paborta Ned.
KonTtponbsHas padota Ne5.
Kontponbshas padborta Neb.
KonTtponbshas padota Ne7.

Tewma. Cpennsisi munus TpeyroibHuka. Cpensss

Tewma. ITnomane TpeyrojibHUKA, apaIeIorpamMmma.
Tewma. [Tnomanp mogo0HBIX GUTyp.

Tema. Teopema [Tudaropa.

Tema. Yriabl B OKPYKHOCTH.

Tema. ToroBasi KOHTpOJIbHAs paboTa

Tema. Pemienue TpeyrojJibHUKOB.

Tewma. [Inomany TpeyrojibHUKA, YETHIPEXYTOJIbHUKA.
Tema. BekTopsl.

Tema. JlekapTOBBI KOOPAMHATHI HA TIIOCKOCTH.
Tewma. IIpaBuibHBIE MHOTOYTOJIBHUKMU.

Tewma. I1nomane kpyra u ero yacreu.

Tema. ToroBasi KOHTpoOJIbHAS padoTa.

BeposiTHOCTB M cTATHCTHKA
7 wJacc

Kontponwsnas padota Nel. Tema. [IpencraBieHue JaHHBIX.
KontponbHasg padora Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
Kontponbshas pabora Ne 3. Tema. CriydaitHasi ”3BMEHUYHUBOCTb.
Kontponshas pabora Ne 4. Tema. BeposTHOCTH M HacToTa CIy4aifHOTO

COOBITHSI.

8 kyacc
Kontponbshas padora Ne 1. Tema. MuoxecTBa.
Kontponbshas padora Ne2. Tema. BeposiTHOCTh clTydaliHOTO COOBITHSI.
Kontponbnas padota Ne 3. Tema. Cnyuaiiabie cOOBITHS.

9 knace
Kontponbsnas pabota Ne 1. Tema. D1emMeHThl KOMOUHATOPHUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbnas padota Ne 3. Tema. CinyvaitHast BeTu4nHa.

IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYHEBHOI'O IIPEAMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBALMSI K OOYYEHHIO MaTeMaTHKE U LieJeHANpaBIeHHON MMO3HAaBATEIbHOU
NEeSATENbHOCTH;

NOBBIIIEHHE YPOBHSA CBOEM  KOMIIETEHTHOCTHM  4Y€pe3  MPAKTUYECKYIO
JesITeNIbHOCTh, TPEOYIOLIYI0 MaTEMaTHUECKUX 3HAHUN, B TOM UUCJI€ YMEHUE YUUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIHIO, OBITh TOTOBBIM J€HCTBOBATH
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B OTCYTCTBUE rapaHTU yCIIEXa;

crocoOHocTh oOy4aromuxcs ¢ 3[IP k oco3HaHHIO CBOMX JACPUIMTOB U
IPOSIBJIEHUE CTPEMJICHHS K UX TIPEOIOJIEHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh JTIOCTUKUMBIC LIETIH;

YMEHUE pa3inyaTh y4dyeOHBbIE CUTYyalldd, B KOTOPBIX MOKHO JIeHCTBOBATH
CaMOCTOSITENIbHO, M CHUTyallud, T[J€ CJIEAYeT BOCIOJIb30BaTbCA CIIPABOYHOU
uH(bOopMaIel WK JPYTUMU BCIIOMOTATEIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTH MEPEHOCUTD MTOJTYYEHHBIE B XOI€ 00yUEHUS 3HAHUSI B aKTYaJIbHYIO
CUTyanuio (TIpU PEIICHUH JKUTCUCKUX 3a7a4, TPEOYIONNX MaTEeMaTHICCKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX W IMpaBUIIaX MPOBEIACHUS
MIPOMEKYTOUYHOM U UTOTOBOM aTTECTALINU;
OBJIaJICHUE OCHOBAMH (DHAHCOBOW I'PaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu Y4eOHbIMU NO3HACAMETbHHIMU OCIICHEUAMUL

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

BBISBJIATH JEPUIUT AAHHBIX, HEOOXOAUMBIX JJI PELICHHs MMOCTABICHHOU
3a/1a4u;

C MIOMOILBIO YUUTENS BBIOUPATh CIIOCOO pEUICHUsI MATEMAaTUYECKON 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

NPUMEHATh ¥ TPeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTHYECKHX 3a7a4;

yCTaHaBIMBATh UCKOMOE U IAaHHOE MPH PEIICHIUH MaTeMaTHIECKON 3a1auH;

NOHMMATh ¥ UHTEPIPETUPOBATH UHPOPMALIMIO PA3IMYHbBIX BUIOB U (HOpM
IpeJICTaBICHHUS;

WUTIOCTPUPOBATH pelaeMble 3a7aur rpa)udecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aMTOMUHATH M CUCTEMATU3UPOBATH MH(OPMAITHIO.

NOHMMATh U KCIOJIb30BATh MaTEMAaTUUYECKHE CPEACTBA HAJISIIHOCTH (rpaduki,
AarpamMmbl, TaONMIBI, CXeMbl H JAp.) IS WUIIOCTpAalud, HWHTEPIpPETaIny,
apryMeHTallnH.

Osnaoenue YHUGEPCAIbHBIMU yueoHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpPraHH30BBIBATh y4e€OHOE COTPYIHUYECTBO U COBMECTHYIO JIESTENbHOCTH C
YYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PEIICHUS 3a4a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh 00IIHE CIOCOOBI paboThI; paboTaTh B rpyIIle:
HaxoJIUTh 0O0Ilee pelieHrue M pa3peliaTtbh KOH(JIUKTHI Ha OCHOBE COTrJIaCOBaHUS
MO3ULIUNA U y4€Ta MHTEPECOB; CIyIaTh NapTHEPA; (GOPMYIUPOBaTh, APIYMEHTUPOBAThH
1 OTCTaMBaTh CBOE MHECHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAJIMYMUK PA3HBIX TOYEK
3peHUs M pa3peliaTh KOHQIMUKTHI Ha OCHOBE Y4€Ta MHTEPECOB M IMO3MIMI BCEX
Y4aCTHHUKOB;
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apryMEHTHPOBATh CBOIO TMO3UIHMI0O W KOOPJAUHUPOBATH €€ C TO3UIUAMHU
napTHEPOB B COTPYJAHUYECTBE MPHU BHIPAOOTKE OOIIEro pelieHus B COBMECTHOM
JIEATEIILHOCTH;

BBITIOJIHATh CBOIO 4YacTh PAaOOTHI, JOCTUTaTh KadyeCTBEHHOTO pe3ysbTara u
KOOPJIUHUPOBATH CBOU JCUCTBUS C APYTUMU YIECHAMHU KOMaH/bI;

OIICHUBATh KAY€CTBO CBOETO BKJIaJIa B OOITUI ITPOIYKT.

Osnaoenue ynusepcaibHblMu y4eOHbIMU Pe2YIAMUBHBIMU OCUCH GUAMU:

CTaBUThH II€JIH, BBHIOMPATh M CO37aBaTh AJTOPUTMBI IS PEIICHUS y4IeOHBIX
MaTeMaTHYECKUX MPpoOIieM;

IJIAHUPOBATh U OCYUIECTBIISITh JIESITEILHOCTh, HAIPABJICHHYIO Ha PEIICHUE
3aJ1a4 UCCJIEI0BATEIILCKOTO XapaKTepa.

dbopMyIMpoBaTh M yACPKHBaTh ydeOHYIO 3a7ady, COCTaBISATH IUIaH U
MOCJICA0BATEILHOCTD JCHCTBUIM;

OCYIIECTBIISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIMMbIE KOPPEKTHUBHI,

KOHTPOJMPOBATh MPOLIECC U Pe3ysIbTaT YU4eOHON MaTeMaTHUECKOMN
JIEATEIILHOCTH;

aJICKBaTHO OLICHUBATh MPABUIBLHOCTD WJIM OIIMOOYHOCTD BBIMOJHEHUS YU4eOHOM
3a/1a4u, €€ 0OBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BOBMOKHOCTHU €€ pEeIICHUS;

CIMYaTh COCOO JAEHUCTBUS M €r0 Pe3ysbTaT C 3aJaHHBIM 3TaJOHOM C LEJbIO
0OHapyKEeHHUsI OTKJIIOHEHUH U OTINYUIA OT 3TaJIOHA.

NPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUN y4eOHOM
3a7a4u;

MMOHMMATh MPUYHHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIH pe3ysbTaT
NEATCIIbHOCTH, OMNPEACNIATh MO3UTHBHBIE W3MEHEHMsSI M HaIpaBJCHUS, TpeOyrolne
najabHenIel padoThl;

PEryJIMpoBaTh CIOCOO BBIPAXKEHUS YMOITUH.

HHPEAMETHBIE PE3YJIBTATBI

PesynpTaThl ocBOoeHUs ydeOHOro mpeamera «MaTtemaTuka (BKiIO4as ainreopy,
T€OMETPHUI0, BEPOSITHOCTh M CTAaTUCTHUKY)», paclpeeleHHbIe MO rojgaM OO0ydeHus,
(GOpMYIUPYIOTCS TIO TIPUHITUITY T0OABICHHS HOBBIX PE3yJbTATOB OT r0/ia K TOAY, yKe
Ha3BaHHBIC B MPEIBIIYIIHNX TOJaX MO3UIINHU, KaK TIPABUIIO, TOCIIOBHO HE TIOBTOPSIOTCS,
HO YYHWTBHIBAIOTCS (pE3yJbTaThl OYEPEIHOrO TojJa IO YMOJIYAHWUIO BKIIFOYAIOT
PE3yNbTAThI IPEABIAYIINX JIET).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHN S .PABOYE
[TPOI'PAMMBI KYPCA «MATEMATHUKA» (ITO TOAAM OBYUYEHU )

OcBoenune ydyebHOro kKypca «MaTtemaTuka» B 5—6 Kilaccax OCHOBHOM IIKOJIBI
JOJDKHO O00€CTIeurBaTh JTOCTH)KCHHUE CIEAYIOIMMX MPEIMETHBIX 00pa30BaTEIbHBIX
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PE3YNbTATOB:

5 KJIACC

Yucna u eviuucienus

OpHUeHTHPOBATHCS B IOHITHSIX U ONIEPUPOBATH HA 0230BOM YPOBHE TEPMHUHAMH,
CBS3aHHBIMH C HATYpaJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMU U IECATUUHBIMU JIPOOSIMH.

CpaBHUBATH U YIIOPSIIOYMBATH HATYpaJIbHBIC YHCIIA, CPABHUBATH B MPOCTEHIIINX
cllydasix OOBIKHOBEHHBIE ApOOH, NECATHUHBIE APOOH.

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOM (YMCIOBOI) MPSAMOU C COOTBETCTBYIOIINM
el UucioM U u300paxkaTh HATYypalibHbIC YK CJIAa TOUKAMU Ha KOOPJIMHATHOU (UM CIIOBOM )
MIPSMOM.

BelmonHATh  apuMeTHyecKue JEHCTBUS C HaTypaldbHbIMH YHUCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMHU B MIPOCTEUILINX CIIydasiX.

BoINONHATE NpOBEPKY, MPUKUAKY PE3yIbTaTa BEIYMCICHUN.

OKpyTasTh HATypaJbHbIE YHCTA.

Pewienue mexcmogwix 3a0au

Pemarp TekcTOBBIE 3amayM apUPMETHUUECKUM CIIOCOOOM U C IOMOIIBIO
OpPraHM30BAHHOTO KOHEYHOro Iepedopa BCEX BO3MOXKHBIX BapUaHTOB (IIpH
HEOOXOJUMOCTH C HAIIPABJISIIOIIEH TOMOUIBIO).

Pemare 3amaum, coaepXaliye 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIUYHHBIL:
CKOpPOCTb, BpEMs1, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb (ITPH HEOOXOIUMOCTH C
HCIOJIb30BaHUEM CIPABOYHON MH(POPMAIIUH).

Hcnonb30BaTh KpaTKue 3aIUCH, CXEMbI, TAOJIUIbI, 0003HAYEHUS NPU PEUICHUU
3a/1ay.

[Tonb30BaTHCS OCHOBHBIMH €IMHULIAMU U3MEPEHMS: IIEHbI, MACChI; PACCTOSHUA,
BPEMEHHU, CKOpPOCTH; BBIpaXaThb OJHU €IWHUIIBI BEJIMYMHBI 4epe3 napyrue (mpu
HEOOXOJIMMOCTH C OMOPO Ha CIPABOUYHYIO MH(OPMALIUIO).

W3Bnekats uH}OpMaIuio, MNpeACTaBICHHYIO B TabiMile, Ha CTOJIOYATOM
qyarpaMmme, MHTEpIPETUPOBATh IPEACTABICHHBIE TaHHBIE, UCIIOIb30BaTh JaHHBIE IPH
pEeLIeHUH 3aa4.

Haznaonan zeomempus

[Tonb30BaTBCA TEOMETPUUYECKUMHU IMOHATUSAMHU: TOYKA, MpsSMasi, OTPE30K, Jyd,

YTOJI, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpHUMEpPHl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEIIUX (opmy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, TPU HEOOXOJUMOCTU IO BU3YaJbHOM OIOpE,
CBA3aHHYIO C yIVIAMH: BEpIIMHA, CTOPOHA; C MHOIOYIOJIbHUKAMU: YI'OJI, BEpIIMHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaIUyC, TUAMETP, LICHTP.

N300pakatb W3y4yeHHbIE TeOMETpUYECKHe (UIypbl Ha HEJIUMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO HUPKYJIS U IMHEHKHU (TIOCTIe COBMECTHOTO aHAIN3a).

HaxoauTe mIMHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEPEHHUEM C IOMOILBIO
JIVHEWKHU, CTPOUTH OTPE3KH 3aJaHHOW JIMHBI, CTPOUTH OKPYKHOCTb 33JaHHOIO
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panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB NMPSIMOYTOJIbHMKA, KBaJapaTa JUIsl UX
MOCTPOEHUS, BBIYMCIICHUS IUIOIIAIN U IEPUMETPA.

Bbruncnsate mepuMerp W IUIOMIAAL KBajapaTa, MNPSMOYTOJbHHKA, (GUTYD,
COCTaBJICHHBIX U3 MPSMOYTOJBPHUKOB, B TOM uucie ¢Guryp, u300pakEHHBIX Ha
KJIeT4aTou Oymare.

[Tonb30BaThCd OCHOBHBIMH METPUYECKUMH €IUHULAMUA W3MEPEHHS JITMHBI,
IJIOIIA/M; BBIPAXKaTh OJTHU €MHUIIBI BEIMYMHBI Yyepe3 Apyrue (Ipu HeoOXO0AUMOCTH C
OIIOPOM Ha CIIPaBOYHYIO MH(POPMALIHIO).

Pacnio3naBaTh napamenenumes], Ky0, UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILMHA,
pedpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Napajliesenunena, Kyoa.

Bbruncnsate 00b€M KyOa, mapajenenunena Mo 3aJaHHbIM HM3MEPEHUsIM (c
OMOpPOM Ha AITrOPUTM YUEOHBIX NEUCTBUI), MOJIb30BATHCA E€AMHULIAMU H3MEPEHUs
o0BEMma.

PemaTe HecnoXHbIE 3aJa4yd Ha W3MEPEHHUE TIE€OMETPUYECKHX BEJIIMYUH B
MPAKTUYECKUX CUTYaUSIX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOPON).

6 KJIACC

Yucna u éviuucnenus

OpHEeHTHPOBATHCS B MOHATHUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMU,
CBA3aHHBIMHM C PA3JIMYHBIMU BUJAMHU YHUCEJI U CIOCOOAMM MX 3alKCH, MEPEXOJIUTh
(eciu 3TO BO3MOKHO) OT OJHOM (POPMBI 3aMUCH YUCHa K JPYTOH.

CpaBHUBaATh U yHOPSAOYUBATH LI€JbIE YHMCIIA, OOBIKHOBEHHBIE U JI€CATUYHbBIC
IpoOu, CpaBHUBATH YMCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BoimonusaTe apudmeTnyeckre JeiCTBUS ¢ HATYPaJIbHBIMU U LIEJIBIMU YUCIAMH,
OOBIKHOBEHHBIMHU M JIECATUYHBIMU JAPOOSMHU, TOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YU CIIAMU.

BelunciaTh 3Ha4€HU YMCIIOBBIX BBIPAKEHUM, BBIIIOJIHATHh IPUKUIKY U OLIEHKY
pe3ysibTaTa BBIYMCIICHUN; BBIIOJHATH MPEeoOpa30BaHUS YMCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWCTB apu(h)METHUECKHUX JEHCTBUU.

COOTHOCUTH TOUKY HAa KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOIIUM €U YNCIIOM
Y U300pakaTh YMCJIa TOYKaMU Ha KOOPAMHATHOM MPSAMOM, HAXOAUTH MOJYJIb YUCIIA.

COOTHOCHUTh TOYKM B IPSIMOYI'OJIbHOM CHUCTEME KOOPAMHAT C KOOpAUHATaAMH

3TOM TOYKH.

OxkpyrasiTh LieNble 4YMClIa W JAecSITHYHble Apobu (mo oOpasily), HaXOAUTh
MPUOJIMIKEHUS YUCET.

Yucnoevie u OykeenHbvle gvlparceHus

OpHeHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3alUCHIO CTETIEHU YMCIIa, HAXOIUTh KBaJapaT U KyO uncia, BBIYUCIATD
3HAYEHHUS MPOCTENIINX YUCIOBBIX BBIPAXKEHUH, COAEPIKALLNX CTEIICHH.

[Tonp30BaTbCs MpU3HAKAMU JAETUMOCTU (TMPU HEOOXOAMMOCTH C OMOPOW Ha
AICOPUTM IPABUJIA), PACKIIAAbIBATh HATYPAJIbHBIEC YMCIIA HA IPOCTHIE MHOKUTEIH.
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llonvzo06amucsa macuimabom, COCTABIATH MPONOPIUU U OTHOLLIEHUS.

Hcnonb3oBaTh OYKBBI JJi1 0003HAUEHUS YHMCEN MPH 3alHCH MaTeMaTHYeCKHX
BBIDAKEHUW, HAXOAUTh 3HAYCHUSI OYKBEHHBIX  BBIPAKEHUN, OCYIIECTBIISSA
HE0OXO0IUMbIE TOJCTAHOBKU W TpeoOpa3oBaHus (C OMOPOMl Ha aJrOpUTM Y4eOHBIX
TEUCTBUM ).

Haxoauts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoegoix 3aoau

PemaTe MHOTOIIAroBbIE TEKCTOBBIE 3aJaydl apuU(PMETHUECKUM CIOCOOOM C
OIIOPOM Ha BOIIPOCHBIU TIJIaH.

Pemats poCTENIINE 3a/1a4u, CBSI3aHHBIC c OTHOILICHUEM,
MPONOPLHUOHAIBHOCTBIO BEIMYMH, MPOLEHTAMH; PEIIaTh TP OCHOBHBIE 33Ja4M Ha
JpOOU U TIPOIICHTHI.

Pemare 3amaum, copep:Kamme 3aBUCHMOCTH, CBA3bIBAIONIUE BEJIIMYHHBL:
CKOPOCTB, BPEMS, pACCTOSHUE, IEHA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS apUDMETUUECKUE IEUCTBUSA, OLIEHKY, PUKUIKY;
MOJIb30BATHCS €IMHUIIAMHU U3MEPEHUSI COOTBETCTBYIOIIMX BEJIMYMH.

CocTaBnsATh OyKBEHHbBIE BBIPRXKEHHS MO YCIOBHUIO 33Ja4H MOCIE COBMECTHOTO
aHanm3a.

W3Bnekate uHOpMAIUIO, MPEACTABICHHYIO B TaOJIUIaX, HAa JUHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpaMmax, HHTEPIPETUPOBATH MPEICTABICHHbBIE
JIAHHBIE; UCIIOJIb30BaTh JAHHBIE ITPU PEILICHUH 3a]1a4.

[IpeacraBnsath nHOOPMAITUIO C TTOMOIIBIO TAOJINII, JIMHEWHON U CTOIOYATOMN
Jarpamm.

Haznaonaa zeomempus

[IpuBoauTh TpUMEPhl OOBEKTOB OKPYKAIOIIETO MHUpa, HUMEIUUX (popmy
M3YYEHHBIX TEOMETPUUECKMX IUIOCKMX W TPOCTPAHCTBEHHBIX (QUTYpP, HPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTUPA HAa HEJIMHOBAHHOMN
Y KJI€T4aTol Oymare u3y4eHHbIe TUIOCKHE TeoMeTpudecKrue GUrypsl U KOHPUTYpaIuH,
CUMMETPUYHBIC (DUTYPHI.

NMeTrp mpenctaBieHUE O TEOMETPUYECKUX TOHITHSX: PAaBEHCTBO (UTYp,
CUMMETPUSI, OCh CUMMETPHH, IIEHTP CUMMETPHH.

HaxoauTh BeTUYUHBI YTJIOB U3MEPEHHUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJIMYMHBI, I10JIb30BATHCA IPU PELICHUM 3a1ay IpagyCHOU MeEpOou
YIJIOB; PacIlO3HABATh HA YEPTEXKAX OCTPBIN, PSIMOM, PA3BEPHYTHINA U TYIIOU YIJIBI.

Beluncnare UIMHY JIOMaHOM, IEPUMETP MHOTOYTOJBHUKA, ITOJb30BATHCS
eMHUIIAMH U3MEPEHUS JUIMHBI, BRIPAXKATh OJHU €IMHUIIEI U3MEPEHUS JUITMHBI Yyepes
Ipyrue.

HaxoauTp, UCONb3ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY JABYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JUTMHY IIyTH HA KBAJPATHOU CETKE.

Boruucnate  miomans  (GUryp, COCTaBICHHBIX W3  MNPSAMOYTOJIBHUKOB,
UCII0JIb30BaTh pa30MeHre Ha MPSIMOYTOJIbHUKHY, Ha PaBHbIE (PUTYpBI, TOCTpAUBAHUE JI0
OPSAMOYTOJIBHUKA; TO0Jb30BaThCS OCHOBHBIMU E€IUHUILIAMU HW3MEPEHUS IUIOLIAIN;
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BbIpaXXaTh OJTHU €IMHUIIBI H3MEPEHUS TUIOIIAIN Yepe3 Ipyrue (Ipu HeoOXOUMOCTH C
OTIOPO¥ Ha CTIPAaBOYHYIO HHPOPMAITHIO).

Pacno3naBaTh Ha MOJENSIX M H300paKEHUSX MUPAMUIY, KOHYC, LMIUHAP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHUE, Pa3BEPTKA.

N300paxaTh Ha KJIeT4yaTOl OyMare mpsSMOYTOIbHBIN TapasuIeIIeIHITe]T.

Boruncnsate 00bEM MPSMOYTOJIBHOTO Mapajuiesienumnena, Kyoa, moiab30BaThes
OCHOBHBIMH €IMHUIIAMHU WU3MEpeHUs 00hEMA; BBIPAKATh OJHU CIUHUIBI U3MEPCHUS
00bEMa depe3 Apyrue (C ormopoit Ha CIIpaBOYHYIO HH(POPMAITHIO).

Pemarh HeclOXHBIC 3a7aud Ha HAXOXKIECHUE TEOMETPUYCCKHX BEIUYHH B
NPAaKTHYECKUX CUTYaIUsIX (Ipu HE0OXOUMOCTH C BU3YAIBHOH OMOPOHA).

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHUS .PABOYEI
[TPOI'PAMMBI KYPCA «AJI'EBPA» (ITO TOAAM OBYUEHIM )

OcBoeHue yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHsl JODKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUX MpPEeIMETHBIX
00pa3oBaTENbHBIX PE3YIBTATOB:

7 KIIACC

Yucna u éviuucnenus

BoemmonHsaTe, coyeras yCTHbIE M NIHUCbMEHHbIE NPUEMBI, apupMeTHdYecKue
NEUCTBUA C PALMOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3HAaYeHUs YHUCIIOBBIX BBIPAXKEHHH; MPUMEHSTh pPa3HOOOpa3HbIC
CcocoObl M MPHUEMBI BBIYMUCIEHUS 3HAYEHUH JPOOHBIX BBIPAXKEHUH, COAEpM KAIIMX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoguTh OT omHON (OPMBI 3aMHMCH YUCEN K JPYyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO Ipo0b B O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATUYHYIO ApoOn). CpaBHUBATH U
YIOPAI0YMBAThH PAlIMOHATIBHBIE YUCIIA.

OKpyrJIsTh 4ncna.

BBINONHATE TPUKUIKY U OLEHKY PE3yJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYE€HUN
YHUCJIOBBIX BBIPAXKEHUMH.

BbINOIHATE 1EMCTBUS CO CTENEHAMU C HATYpalbHBIMU NTOKa3aTEIsIMHU (C OIIOpOM
Ha CIIPaBOYHYIO HH(OPMAITHIO).

[IpuMeHsATh MPU3HAKKU JEMMOCTH, PA3JIOKEHUE HA MHOKUTEIU HATypajIbHBIX

quced.

Pemiate mpocreiilliie NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBS3aHHBIC C
OTHOIIICHWEM  BEJIMYWH,  IPOMOPIHOHAIBHOCTBIO  BEJIWYWH,  IPOILICHTaMHU;
MHTEPIPETUPOBATH PE3YyJIbTAThI PEIICHUS 33/1a4 ¢ y4ETOM OTPAaHUYCHUH, CBI3aHHBIX CO
CBOMCTBaAaMHU pacCMaTpUBAEMbIX OOBHEKTOB.

Anzedpauueckue sviparxcenus

OpueHTHpOBAaTECS B TOHATHSX H  ONEPUPOBaTh Ha 0a30BOM YpPOBHE
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anreOpanyecKkor TepMUHOJIOTHEN U CHMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW TPH 3aJaHHBIX 3HAUYCHUSX
NIEPEMEHHBIX.

BoInonHITh MpeoOpa3oBaHus 1EJI0T0 BhIPAXKEHUS B MHOTOYJICH MPUBEACHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHAT yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIO4YJIEHa Ha
MHOTOWJIEH, MPUMEHSTHh (hOPMYJIbl KBaJpaTa CyMMBI U KBajpaTa pa3HOCTH (C Omopoit
Ha CIIPaBOYHYIO WH(POPMAITHIO).

OCylIeCTBIATh PA3J0KEHUE MHOTOWJIEHOB HA MHOXHTEIM C IOMOILIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKHUTENSI, TPYIIIUPOBKHU CIIaraeMbIX, MPUMEHEHUS
(hopMyJ1 COKpaIIEHHOTO YMHOXKEHUS (C OMOPOI HA CIIPABOYHYIO HH(OPMALIUIO).

[IpumensTh npeoOpa3oBaHKsl MHOTOWIECHOB ISl PEIICHUS Pa3IMYHbIX 33/1a4 U3
MaTE€MAaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON PAKTUKH.

Hcnonb3oBaTh CBOICTBA CTENEHEH C HATypaJbHBIMHM IOKa3aTEIsIMU IS
npeoOpa3oBaHus BbIpaXKEHUH (C OMOPOI Ha CIIPABOYHYIO HH(POPMAILIUIO).

Ypasuenus u nepasencmea

Pemiate JHMHENHBIE ypaBHEHUsS C OJHOW TEPEMEHHOM, MPUMEHsS IpaBUIIA
repexoa OT UCXOAHOIO YPaBHEHHUs K PaBHOCUIBHOMY eMy. IIpoBepsAaTs, sBisieTcs au
YHUCJIO KOPHEM YPAaBHEHHS.

WNmetp npencraBiieHrne 0 rpauueckux METo/Iax MpU PEeLIEHUU JIMHEUHBIX
YPAaBHEHHU U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHCEN, SBISIOMIMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAUHATHOM MJIOCKOCTH I'paprK JTMHEHMHOTO ypaBHEHUS C ABYMsI
MePEMEHHBIMU; TIOJIB3YSCh TPaUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemats cuctemsl IBYX JUHEWHBIX YPABHEHHU C JBYMS MEPEMEHHBIMU, B TOM
yuce rpaguuecku (C onopoi Ha arOpUTM y4eOHBIX JE€HCTBUN).

CocTaBndTh (1OCJIE COBMECTHOTO aHAIN3a) U pelaTh JMHEHHOE ypaBHEHHUE WIN
CUCTEMY JIMHEMHBIX YpPaBHEHUWA 1O YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJaul MOJYYEHHBIN pe3ynbTar.

Koopounamot u ecpagpuxu. @ynkuyuu

N300paxkarh HA KOOPJAUHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KHU, MHTEPBAJIbl; 3alMCHIBATh YHCIIOBBIE MPOMEKYTKH HA
anre0pandecKoMm sI3bIKe.

OTMeuaTrh B KOOPJIMHATHOW IUIOCKOCTH TOYKU IO 33JlaHHBIM KOOpJWHATAM;
CTPOUTH TpauKH TUHEHHBIX GyHKIHH. CTpouTs rpaduk GyHkimu y = KX + D.

OnuceiBaTh C MOMOUIIBIO (YHKIMA HW3BECTHbIE 3aBUCHMOCTH  MEXKIY

BeTMYMHAMU (T10 QJITOPUTMY Y4YEOHBIX JCHCTBUI): CKOPOCTh, BPEMsl, PAaCCTOSIHHE,
IIeHa, KOJIMYECTBO, CTOMMOCTD; IMPOU3BOAUTEIIBHOCTD, BpeMs, 00BEM pabOTHI.
Haxonuth 3HaueHre GyHKINY 1O 3HAYEHUIO €€ apTyMEHTA.
[Tonnmate rpaduuecknii crmoco0 TpenCTaBlIeHUs W aHalIM3a WH(pOpMaIuu;
M3BJICKATh U UHTEPIPETHPOBATH WHOOPMAITUIO U3 TPA()UKOB peaTbHBIX MPOIECCOB U
3aBUCUMOCTEM.
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8 KJIACC

Yucna u éviuucnenus

Hcronb30BaTh HaydaJgbHBIE IIPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIIBHBIX
qucesl JUIsl CPaBHEHUS, OKPYIVIEHUS M BBIYMCIICHUN; M300pa)kaTh JCHCTBUTENIbHBIC
YKCJIa TOYKaMU Ha KOOPAUHATHOU IPSIMOM.

[TpuMeHATh MOHATHE apPUPMETHUECKOTO KBAaAPATHOTO KOPHSA; HAXOAUTh
KBaJIpaTHbIC KOPHHU, HCIIONB3YysSd IPH HEOOXOJUMOCTH KaJbKyJsATOp; BBHIMIOIHATH
IpocTellne MpeoOpa3oBaHus BBIPAKEHUH, COJAEp)KAIIUMX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEW.

Hcnonb30oBaTh 3amucl OOJIBIIMX M MAJBIX YHUCENI C MOMOIIBI0 JECATUYHBIX
npobeit u crenenert uncia 10.

Anzebpauueckue viparxcenus

[IpuMeHATP TNOHATHE CTENEHM C [EJIbIM  [I0Ka3aTeleM, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpXKAIMX CTEHNEHM C LENbIM IoKa3areneMm (C
HCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBITIONHATE HECHOXKHBIE TOXKIECTBEHHBIE MPEOoOpa30BaHUs PALMOHAIBHBIX
BBIPO)KEHHI HAa OCHOBE IMpaBWJI JEUCTBHM HAJ MHOIOYJIEHAMHU M alreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpATHBIN TPEXUIEH HA MHOKHUTEIIHN.

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHUMN JJI pELIEHUs pa3IMYHbIX 3a7a4d U3
MaTE€MaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON IPAKTUKH.

Ypaeuenus u nepasencmea

PemaTte nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIPABOYHOMN
uH(bOpMallMi) U palUOHAJIbHBIE YPAaBHEHMsI, CBOJSIIMECS K HHUM, CHCTEMbI JBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOIUTE ITPOCTEUIIINE UCCIIENOBAHNS YPABHEHUHN U CUCTEM YPABHEHUH, B TOM
qyclie ¢ MPUMEHEHHEM TIpaduuecKkux NpecTaBieHUN (yCcTaHaBIMBATh, UMEET JIU
ypaBHEHHE WIM CHCTEMa YpaBHEHHUH pELIeHMs], €CJIM MUMEET, TO CKOJbKO, U Mp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX JICHUCTBUI.

[lepexoauTh OT cJOBeCHOM (GOPMYIUPOBKM 3anaund K €€ anredpandeckoin
MOJENM C TOMOIIBIK COCTAaBJIEHUsS YPaBHEHUS WM CHUCTEMbl YpPaBHEHHI,
HMHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H MTOJTYYECHHBIA PE3YJIbTar.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U MX CUCTEMBI; 1aBaTh rpaduuecKyro
WJUTIOCTPALIIO0 MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

Dynkyuu

OnepupoBath Ha 0a30BOM ypOBHE (YHKIIMOHAJIbHBIE TOHSATHUS M S3bIK
(TepMUHBI, CUMBOJHMYECKHE OOO3HAUEHHUSA); OMNpEAeNATh 3HaueHHe (QYHKUHUU IO
3HAYEHUIO apTyMEHTA; ONPEAEIsATh CBOWCTBA (DYHKIIUU MO €€ rpaduKy.

Ctpouts rpaduKH dTeMeHTapHbIX GyHKIWMI Braa , Y = X5, Y =X, Y =+/x , Y=
k; onmuceiBaTh CBOKCTBA YUCIOBOM (QyHKIUH 1O €€ rpaduKy (Mpu HEOOXOAMMOCTH C
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X
HaIPaBJISIOMIEN TOMOIIBIO).

9 KVIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUYUBATH PALMOHAIBHBIE U HPPALMOHAIIbHBIC YUCJIA.

BoinonusTs apudmernueckue IeUCTBUS ¢ PAllMOHATBHBIMU YMCIaMU, cOYeTast
YCTHBIE W TUCHMEHHBIE MNPUEMBI, BBINOJHATH BBIUUCIECHUS C UPPANUOHAIBHBIMU
YU CIIAMU.

Haxonute 3HaY€HHS CTENEHEN C LEIbIMUA NOKA3ATEISIMA U KOPHEW; BBIYUCIIATh
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyIJISITh  IEMCTBUTENIBHBIE YHWCJIA, BBIIOJHATH NPUKHUAKY pe3yJibTara
BBIUKCIICHU, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

Ypasnenusa u nepasencmea

Pemrats nuHelHbIE U KBaApAaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJAIIAECS K HUM,
npocTeiiye 1poOHO-palOHaIbHbIE YPaBHEHHUS.

Pemate mnpocrenimye CUCTEMbl JBYX JIMHEWHBIX YPAaBHEHUUW C JByMs
IIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHUM, B KOTOPHIX OJHO YPABHEHUE HE SIBIISICTCS
JMHENHBIM (110 BU3yaJIbHOM OIOpE).

Pemarp mpocreiilive TEKCTOBBIE 3aJayd  aNreOpanyeckuM CIOCOOOM C
IIOMOIIBI0 COCTABJICHHUS YPABHEHUS WJIA CHUCTEMBI JBYX YPaBHEHUH C JBYMs
IIEPEMEHHBIMM.

[IpoBOANTH MPOCTEMNIINE NCCIETOBAHNS YPABHEHUHN U CUCTEM YPABHEHUI, B TOM
Yyluclie C NPUMEHEHHEM TIpauuecKux MNpeacTaBileHud (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIP. ).

Pemate nMHEHbIE HEPaBEHCTBA, KBAApPATHBIE HEPABEHCTBA; H300paxkaThb
pElIEHNe HEPAaBEHCTB HA YMCIOBOW IPSAMOW, 3alKMCBHIBATh PEIICHUE C IMOMOULIBIO
CHUMBOJIOB.

PemaTte cucTempl JMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUE
KBa/IpaTHOE HEPABEHCTBO; U300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM
IIPSIMOM, 3aIIUCHIBATh PELIEHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 33]1a4.

Dyukyuu

Pacno3naBaTh (QyHKIMM H3yYEHHBIX BHJIOB. IloKa3pIBaTh CXEMAaTHYECKH
PAacIoJIOKEHUE Ha KOOPMHATHOW TUIOCKOCTH rpadukoB GyHKIui Buaa: Yy = kX, y = kx

+h,y=ad+bx+c,y=x,y=yx y =%

B 3aBUCUMOCTH OT 3HAYEHUU
KO2(PUITMEHTOB; ONMKUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth 1 m300paxkaTh CXEeMaTHYECKU TpadUKH KBAAPATUUHBIX (YHKIIWMH,
OMHCHIBATH CBOWCTBA KBAJPATUUHBIX (DYHKIIHI MO UX rpaduKam.

Pacnio3naBaTh kBagpatuuHyro (QYHKIHIO 10 (OpMysie, TPUBOAUTH TPUMEPHI
KBaIpaTUIHBIX (YHKIIUHA U3 PEeaTbHOM KU3HHU, PU3UKH, TCOMETPHH.

Apugpmemuueckan u ceomempuuecKkas npozpeccuu
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Pacnio3zHaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU MPHU PA3HBIX
croco0ax 3aaHusl.

BbIMONHATE  BBIYMCIEHUS C  HUCHOJb30BaHUEM (opmMya N-ro  dieHa
apu(METHIECKOW M TEOMETPUYECKON MpOrpeccrid, CyMMBbI TEpBBIX N wWieHOB (C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAIIHIO).

Pemats 3a1a4uu, CBsI3aHHBIE C YHCIIOBBIMU MOCIEA0BATEIILHOCTSMH, B TOM YUCIIE
3aJayd W3 pealbHOM JKU3HU (C HCHOJIB30BaHUMEM KaJIbKYyJsATOpa, LHU(PPOBBIX
TEXHOJIOTHHA).

[IJIAHUPYEMBIE TPEJIMETHBIE PE3VJIBTATHEI OCBOEHUS . PABOYEH
[TPOI'PAMMBI KYPCA «'EOMETPUA» (110 'OJAM OBYUEHNM )

OcBocHue y‘-I€6HOFO KypcCa ((FGOMeTpI/I}I» Ha YPOBHC OCHOBHOI'O O6HICFO
O6pa3OBaHI/IH JOJDKHO o0ecIeynBaTh AJOCTHKCHHUC  CIICAYIOINIUX IIPCAMCTHBIX
O6pa3OBaTeJIBHI>IX PC3YJIbTATOB:

7 KJIIACC

Pacno3naBaTh M3yueHHBIE T€OMETPUUECKUE (PUTYPBI, OTIPEEATh UX B3AMMHOE
pacrnoioxkeHne, M300pakaTb TEOMETPUYECKHE (UTYPBI, BBIMOIHATH YEPTEXKU I10
yCIOBHIO 3ajauu. V3MepsATh JIMHEHBbIE W YTJIOBBIE BEIWYMHBL. Pemare 3agaun Ha
BBIYMCIICHUE JIJTUH OTPE3KOB U BEJIMYUH YTJIOB.

Jenate rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIUYMH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. PaznuuaTh pazMepbl 3TUX OOBEKTOB IO
MOPSIAKY BETUYUHBI.

CTpouTh 4epTEKH K TEOMETPUUECKUM 3a/1auaM (C UCTIOIb30BaHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOIIPOCHI U/WJIH aJTOPUTMa YUEOHBIX ICUCTBHIN).

[Tonp30BaThCd NpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
MIPU3HAKHU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPH PEIICHUU 33]1a4.

[IpoBOAMTH  [OKA3aTENbCTBA  HECIOKHBIX  T'€OMETPUUECKUX  TEOPEM.

[Tonp30BaThCsA MPU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMaHbI, TPOBEAEHHON K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B
pEIIeHUN TeOMETPUYECKUX 3a/1a4 (C UCTIOIb30BAHUEM 3PUTEIILHOM HATJISIAHOCTH W/WIIH
BepOaJIbHOM OTIOPHI).

OnpenensTh napauieIbHOCTh IPSIMBIX ¢ IIOMOIIBIO YTII0B, KOTOPhIE 00pa3yeT ¢
HUMH cekymias. OnpeaessiTh NapayieIbHOCTh TPSMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3amaun Ha KiieTyaTou Oymare.

[TpoBOIUTH BBIYMCIICHUS Y HAXOJAUTHh YHCIIOBbIC U OyKBEHHBIC 3HAUCHHSI YTJIOB
B TEOMETPUYECKHUX 3a]]a4aX C UCIOJIb30BAHHUEM CYMMbI YIJIOB TPEYTOJIbHUKOB U

MHOTOYT'OJIbHUKOB, CBOMCTB yTIJIOB, OOpa30BaHHBIX NPU MEPECEUECHUH JIBYX
MapajuIeNIbHBIX NPSMBIX CEKyIleW. Pemars NMpakTUdyeckue 3aJauv Ha HAxXO0XKICHUE
YIJIOB.
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HNmeTh npencTaBieHUE O MOHSATUE T€OMETPUUYECKOTO MECTA TOYEK.

@opMynMpOBaTh OMPEACICHHUS OKPYKHOCTM M Kpyra, XOpAbl M JuUaMmeTpa
OKPYHOCTH, TOJIb30BATHCS UX CBOMCTBAMH. YMETh HMPUMEHSTHh 3TH CBOMCTBA IIPHU
pelIeHnY 3a1a4.

OpueHTUpPOBATHCS B MOHATHUSIX: OMKMCAHHAS OKOJIO TPEYTOJbHUKA OKPY>KHOCTb,
IIEHTP OMHMCAHHOW OKpyX)HOCTH. OnepupoBaTth Ha 0a30BOM YpOBHE (paKTamMu O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UTO
CEepEIMHHBIE TMEPIEHAUKYIISIPbl K CTOPOHAM TPEYrOJbHUKA MEPECEKAIOTCS B OJHOM
TOYKE.

OpueHTUpOBaThCS B TOHATHUAX UM OMNEpHpoBaTh Ha 0a30BOM ypOBHE:
KacaTejabHass K OKPYKHOCTH, TE€OpeMa O IEPIEHIUKYJIIPHOCTH KacaTelIbHOM W
paauyca, MpoBEIEHHOIO K TOYKE KaCaHU.

NmeTes mipencTaBieHHE O MPOCTEUIIMX TIE€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C MOMOIIBIO LUPKYIS U
JIMHEHUKH.

8 KJIACC

PacniozHaBaTte OCHOBHBIE BHIBI  YETBIPEXYTOJBHUKOB, WX  JJIEMEHTHI,
MOJIb30BATHCA UX CBOMCTBAMH MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

OpHeHTUPOBATHCA B TOHSITUUA — TOUKH IEPECEUYEHUs] MEAUAH TPEYroJibHUKA
(meHTpa Macc) B pelIeHuH 3a1au.

Brnaaers noHsiTHEM CpeIHEN JIMHUU TPEYTOJbHUKA U TPANEUUH, TPUMEHATh UX
CBOWCTBA IIPU PELICHUU MMPOCTEUIINX TEOMETPUUECKHX 3a1a4. FIMeTs nipeacraBieHue
o teopeme daiieca U TeOpeMe O MPOMOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pEIIeHUs MPAaKTUYECKUX 3a/1a4 (C ONMOpOH Ha 3pUTEIbHYIO HATJISITHOCTB ).

[IpumeHsTh npu3HAKKW MOAO00US TPEYTOJLHUKOB B PEIICHUH HECIOXKHBIX
F€OMETPUYECKUX 3a]1a4.

[Tonb3oBaThess Teopemoit Iludaropa nmns pemieHUss TEOMETPUUYECKUX U
MPAKTUYECKUX 3a7a4.

Bnagetp mnoHATHSIMH < CHHYCa, KOCHMHyCa MW TaHI€HCAa OCTpPOTrO yria
MPAMOYTOJBHOTO TpeyroiabHuKa. [10b30BaThCA ATUMHU MOHATHSAMH [JI PEUICHUS
MPaKTUYECKUX 3a/1a4 (Ipu HEOOXOIUMOCTH C OTIOPOM Ha aJITOPUTM TMPABUIIA).

Beruucnare  (pa3nuuHbIMM - cioco0amu) (¢ OMOpPOM Ha  CHPaBOYHYHO
nHpOpMaIMio) TUIOIIAJb TPEYrojbHUKAa U IUIOMIAJM MHOTOYTOJIbHBIX (UTYp
(mONB3yACh, TI€ HEOOXOIUMO, KATBKYIATOPOM). [IpUMEHSATh MOTy4YeHHBIE YMEHUS B
MPAKTUYECKUX 3a7a4ax.

Brnagetp NOHATHSAMHM BOMCAaHHOTO M LEHTPAJIbHOrO YIJIA, HCHOJIb30BaTh
TEOPEMBI O BIHMCAHHBIX YIUIAX, yriaXx MEXAY XOpJaMH (CEKYIIMMH) U YIIIe MEXIy
KacaTeJIbHOM Y XOPJAOU MPU PEIIEHUH MPOCTEUIINX TEOMETPUUECKHUX 3a/1a4.

BJ'IEII[CTB IIOHATHUCM OIIMCAHHOI'O HCTBIpéXYTOJIBHI/IKa, IMPUMCHATH CBOMCTBA
OIMMCAHHOI'O IIeTI:oIpéXYFOJ’II)HI/IKa IIpH PCIICHUHU HpOCT@ﬁH.IPIX 3ajaad.
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[lpuMeHATH MONydyeHHBIE 3HAHUA HA IMPAKTHKE — CTPOUTh MaTeMaTUYEeCKHE
MOJIeNU [T 3ajlad peaslbHOM YKU3HU M MIPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C
NPUMEHEHHEM TMOA00OMs UM TPUTOHOMETpUH (TOJB3YsCh, TAE HEOOXOIMMO,
KAJIbKYJIITOPOM).

9 KVIACC

3HATh TPUTOHOMETPUUECKUE (PYHKLIUU OCTPBIX YIJIOB, HAXOIUTh C UX TIOMOIIIBIO
pa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIEHUE MPSAMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (¢ MOMOIIBIO KaJdbKYJISATOpA) JUIMHBI W YIJbl JJIA
HETa0JIMYHBIX 3HAYECHUH.

[Tonb3oBaThcs (opMynamMu NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUISI HAxOXKJEHUS COOTHOUIEHHMM MEXIy TPUTOHOMETPUYECKUMU
BEJIMUMHAMHU (C OTOPOM Ha CIIPaBOYHYIO HH(POPMAITHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJIECHHS Pa3IU4HbIX
3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX IIPU PELICHUU
IIPOCTEUINX T€OMETPUUECKUX 3a4ad.

Bnaners nonatusaMu npeodpazoBaHusi Mo00Usl, COOTBETCTBEHHBIX 3JIEMEHTOB
1noa00HBIX (uryp. Ilosb30BaThCs CBOMCTBAMHU MMOAOOUS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIYMCIIATh JUIMHBI U HAXOJUTh YIJIbI Y MOAOOHBIX (Uryp (IO alropuTMy y4eOHBIX
nenctBuil). IlpumeHsATh CBOMCTBa MNMOAOOMS B NPaKTUYECKUX 3agadax. YMETh
MPUBOANUTH MPUMEPHI MOAOOHBIX (PUTYp B OKPYKAIOLIEM MUDE.

[Tosp30BaThCA TeOpeMaMHu (IO BU3YyaJIbHOW OMOpE) O MPOU3BEAEHUN OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBAAPaTe KacaTeJIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMATh HUX TEOMETPUUYECKUA U (DU3NYECKUN
CMBICJI, TPUMEHSTh UX B PELLICHUH F€OMETPUUECKUX U (pu3nuecKux 3aaay. [[pumeHsTs
CKJISIPHOE NTPOU3BEICHUE BEKTOPOB Il HAXOKEHUS JUIMH U YTJIOB.

[Tonbp30BaThCA METOJOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSThH €0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3aad.

Bnanets MOHATUSMM MPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI 1yTH OKPY>KHOCTH U PaIMAHHON MEPBHI yIJia, YMETh BIYUCIIATH IUIOIIA/Ib KpyTa
U ero yacred (Cc omopoi Ha crpaBo4HYI0 HH(opMaiuio). I[IpuMeHsTh moJyYeHHbIE
YMEHUS B MPAKTUUECKUX 3a/1auax.

Haxoguth ocu (WM LEHTPbI) CUMMETpUHM (UTYp, TPUMEHATH JABHXKEHUS
IJIOCKOCTH B MPOCTEMIINX CIyYasx.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTHh MaTEMATHYECKHUE
MOJEIIN JJI 33/1a4 PeajbHOUN KU3HHU U MPOBOJUTH COOTBETCTBYIOLIUE BBIUYMCIEHUS C
NpUMEHEHHEM ToJ00Ms U TPUTOHOMETPUYECKUX (YHKUIUN (MMONb3yACh, TJe
HE0OXOMMO, KAJTbKYJISITOPOM).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHN .PABOYE
I[TPOI'PAMMBI KYPCA «BEPOATHOCTD U CTATUCTUKA» (ITO TOIAM
OBYYEHUA)
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[IpeameTHbIE pe3yNbTaThl OCBOCHHS Kypca «BeposiTHOCTh U cTaTucTukay B 7-9
KJIacCax XapaKTepU3yITCs CIEAYIOIMUMH YMEHHUSIMHU.

7 KJIIACC

Uutate wuHPOpMalMIO, TPEACTABICHHYIO B TaONMIaX, Ha JgUarpaMmmax;
NPEACTABIATh JIaHHbIE B BHJE TaOJMI, CTPOUTHh JUArpaMMmbl (CTOJIOMKOBBIE
(cTosi0uaThie) U KPYyTroBbI€) IO MACCUBAM 3HAYEHUH (C UCTOJIB30BAHUEM 3PUTEIIBHOM
HaTJISITHOCTH W/WITH BepOaIbHOM OTOPHI).

OnucelBaTh U UHTEPOPETUPOBATH  pealibHbIC  YHCIOBBIC  JIAHHBIE,
MpE/ICTaBJIICHHbIC B TA0JINIIAX, HA TMarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0a30BOM YypOBHE:
cpenHee apudmMeTnyeckoe, MeAana, HauOobllee U HAaMMEHbLIee 3HaUeHus, pa3max.

NmeTs mnpencraBieHue O CiIydyalHOW W3MEHYMBOCTM Ha MpUMEpax IEH,

(bu3MUeCKUX BETUYUH, aHTPOIIOMETPUYECKUX JTAaHHBIX; UMETh IPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

8 KJIACC

W3Bnekatp u npeoOpa3oBbIBaTh HHPOPMALMIO, PEICTABICHHYIO B BHUJE
Tabnul, AuarpamM, rpaukoB; MNPEACTABIATh JAaHHbIE B BUIE TaOIMI], AUATPaAMM,
rpauKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIN3a JAHHBIE C IIOMOIIBK CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThI YUCIOBBIX 3HAYEHUIN U YaCTOThI COOBITHI, B TOM YHCIIE 110
pe3yjabTaraM U3MEpeHud U HaOmoAeHUH (C  HCMHOJb30BAHUEM 3pUTEIIbHOU
HaIJISIIHOCTH W/WIIHM BepOaIbHOM OMOpHI).

HaxonuTh BEpOATHOCTH CIIy4ailHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITUH, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOKHBIMU
AJIEMEHTAapPHBIMU COOBITUAMHU (C HCIOJIb30BAHUEM 3PUTENBHON HArJSAHOCTH W/WIH
BepOaJIbHOM OIIOPHI).

HNmets mnpencraBieHue O TrpaduUyecKux MOJENSIX: JEpeBO  CIy4yailHOro
AKCIIEPUMEHTA, AUarpaMMbl JHJIepa, YUCIOBas MPsMas.

OmnepupoBaTh MOHATHSAMH Ha 0a30BOM YpPOBHE: MHOXECTBO, MMOAMHOMXECTBO;
BBITIOJHSATH ONEpalii HaJl MHOXKECTBAaMH: O0ObEAMHEHNE, IepeceYeHHE, TOTIOTHEHHE;
MEePEUNCIATh  BJIEMEHThl MHOXECTB;, IPHUMEHSTh CBOHCTBA MHOXECTB (C
MCIIOJIb30BAaHUEM BU3YaJIbHOW OMOPHI).

WNmeth mpencraBieHue O rpa@uueckoM MpPenCcTaBICeHUE MHOXKECTB M CBSA3EH
MEXy HUMHU JJI1 ONTMCAHUS MPOIIECCOB U SIBJICHUM, B TOM YHCJIE MPU PEIICHUH 3a]1a4
U3 IpYTUX YYEOHBIX MPEIMETOB U KypCOB.

9 KVIACC
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W3Bnekats 1 npeoOpazoBbIBaTh HH(GOPMAILUIO, IPEACTABICHHYIO B Pa3IMYHbIX
UCTOYHUKAX B BUJAE TaOJHUL, AMArpaMm, rpadUKoB; MPEACTABIATh JaHHbIC B BHJE
TabJIUI, TUarpaMm, rpaduKoB.

Pemate npocreiinye 3a1a4uu OpraHu30BaHHBIM IEPE0OPOM BaApPUAHTOB, & TAKKE
C MCIOJIb30BAaHUEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hmets mpencraBieHre 00 ONUCATENBHBIX XapaKTEPUCTHKAX MAJII MAacCHBOB
YHUCJIOBBIX IaHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUS U MEPBI PACCEUBAHMSL.

HaxoauTs 4acTOThl 3HAUEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJB3YSICh
pe3ysipTaTaMy MPOBEAEHHBIX U3MEPEHUNM U HAOIIOJEHHM (C OMOpPOIl Ha CIPaBOYHYIO
uH}opMaIuio).

HaxoauTbs BepOATHOCTU CIydyalHBIX COOBITHMM B HM3Y4YEHHBIX OIBITaX, B TOM
YlCclie B OMNbITaX C PABHOBO3MOXXHBIMU 3JIEMEHTapHBIMH COOBITUSIMH, B CEpPUAX
WCTIBITAHHUM J10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEJIMYMHE W O PaCHpeieiIcHUN
BEPOSATHOCTEM.

NMmeTp mnpencTaBieHWE O 3aKOHE OOJIBIIMX YHCENI Kak O IHPOsBICHUU
3aKOHOMEPHOCTH B CIy4YailHOM M3MEHUYMBOCTH U O POJM 3aKOHA OOJBIIMX YUCEN B
MPUPOJE U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe IUIaHUPOBAHKWE U KOJIMYECTBE YAcCOB, OTBOJMMBIX Ha OCBOCHHME KaXKJI0M TeMbl y4eOHOTo mpeameTa
«MatemaTHKay . aJanTUPOBAaHHOW OCHOBHOM 00pa30BaTENIbHOM MpOrpaMMbl OCHOBHOI'O 00IEro 00pa30BaHUSA00YUAIOIINXCS C
3aJIepKKON TICUXMUYECKOTO Pa3BUTH, B LI€JIOM COBIAJAIOT C COOTBETCTBYIOIIMM pa3JesioM .pabodel mporpaMMsl yueOHOTo
npeameTa «MaTemaTrnka» oOpa3oBaTeIbHON MPOrpaMMbI OCHOBHOTO 001miero oopazoBanus. [Ipu stom Opranuzanus Bhpase
cama BHOCUTb U3MEHEHMS B COJEp’KaHUE U paclipe/ielieHne yueOHOro Marepuana 1o roqaMmo0ydeHus, B OCIe0BaTeIbHOCTh
U3Y4YEHUSI TEM U KOJMYECTBO YACOB HA OCBOEHHE KaXIOH TEMbI, ONpPEACIICHHE OPraHU3alUMOHHBIX (OpPM OOyYEHHUS W T.II
OOOCHOBaHHOCTb JIaHHBIX U3MEHEHUI omnpeiensieTcss BBIOpaHHBIM 00pa3oBaTesibHOM opranu3anueit Y MK, unauBuayansHbeiMu
NCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKpPETHbIX oOyuarommxca ¢ 3[IP, cTeneHpl0 yCBOEHHOCTH HMMH Y4Y€OHBIX TEM,
pEeKOMEHJaLUUsAMUA O OTOOPY M ajanTanuu y4eOHOro marepuana Mo MaTeMaTuke, NpeacTaBieHHbIMH B [losicHUTENbHOM

3aIICKC.

5 kiaacc (ve menee 170 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coepiKaHue

OcHoBHbIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
HarypanbHble Hecarnuynas cucrema cuMciieHUs. Psan HarypanbHbIX 4ucell.|UuTarbh, 3anMcbIBaTh, CPaBHUBATHL HATypAJIbHBIE YHUCHA;
qucaa. deiictBust ¢ |Harypansubiilt psn. Yucno 0. HaTypanbHble yncia Ha KOOp-|y4acTBOBATb B O0CY:KIE€HHH CIOCO0OB YIIOPSIOYMBAHUS
HATYPaJbHbIMH nuHaTHOW mipsimoil. CpaBHEHHE, OKPYIJICHHE HATyPaJIbHBIX |UYUCE.
Y CJIaMU YHCEIL. HN300paxkaTh KOOpAMHATHYIO NPSIMYyI0, OTMeYaTb YKCIIa

(43 9)

Apudmernueckue JEHCTBHS C€ HATypaJbHBIMU YHCIIaMHU.
CBoiicTBa HyJs NpPHU CJIOKEHHMM W -yMHOXEHUHM, CBOMCTBA
€QuHuIbl  npu  yMHOXeHuH.  IlepemecturensHoe u
COYETAaTEIbHOE  CBOMCTBA  CJOXKEHMS M YMHOXEHUS,
pacnpeoenumenbHoe C80UCME0 YMHOICEHUSL.

TOYKaAMH Ha KOOPJAMHATHOM NPSIMON, HAXOAMTb KOOPIHWHATHI
TOYKH.

HccnenoBathb cBoiicTBa HaTypaiabHOro psiza, uucen 0 u 1 mpu
CIIOKEHUH U YMHOXXEHUH.

Hcnoab30BaTh NPaBUIIO OKPYTIICHHS HATYPAJIbHBIX YHCEN TIPU
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Henumenu u Kpamuevle 4YHCIA, pa3lOXEHUE YHCIA Ha
MHOXHTeH. Jlenenne ¢ ocratkom. IIpocTeie W COCTaBHBIC
yrcna. [lpusnaku oerumocmu na 2, 5, 10, 3, 9.

CreneHpb ¢ HATypaJIbHBIM MTOKA3aTeJICM.

Yucnosble BEIPAKEHHUSI; TIOPSALOK ACHCTBUM.

Penrenue TekCcTOBBIX 3a/1a4 HA BCe apr(METUICCKHE ACHCTBUS,
Ha JBIKCHUE U TIOKYITKH.

HEOOXOIMMOCTH C OTOPOH Ha aJTOPUTM MPaBHUIIA.

BopinoaHaTs apudmernyeckue AeHMCTBUA C HATypalbHBIMU
YKCJIaMU, BBIYMCJIATH 3HAUYEHUS YHUCIIOBBIX BBIPAXKEHUM CO
ckoOkamu 1 6e3 CKOOOK.

3anuceIBaTh [IPOU3BEJICHUE B BUJE CTEIICHU, YNTATh CTEIICHU,
HCI0JIL30BATh TEPMHMHOJIOTHI0 (OCHOBaHHE, IIOKAa3aTelb),
BBIYMCJIAATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BHU3yaJIbHOU OIOpPOiA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHU YHMCIIOBBIX
BBIPQXCHUH, NMpeajaratb U NPUMEHSTh NPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonb3oBaTh mNOpu BBIUUCICHUSAX MEPeMECTHTE/IbHOe U
coyeraTebHOEe CBOWMCTBA CJO0KEHHMSI M  YMHOKCHUS,
pacnpedenumenvHoe c60UCME0 YMHOMCeHUA; HOPMYTHUPOBATDH
U OpUMEHATh NpaBWiIa  NpPeoOpa3oBaHUsl  YHMCJIOBBIX
BbIPAaKEHH I HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NPH He00OXOTUMOCTH ¢ HANPABJIAKIIEH MOMOIIBIO.
@opMyJIMPOBATh ONpeIeJeHUusl JeTUTeNss M KpaTHoro (c
ONOPOM Ha AJITOPUTM IIPABUIIA), HA3BIBATD JEJIUTEIN U KPATHBIE
Ylclia; Paclmo3HABaTh IPOCTbIE M COCTaBHBIE 4YHCIIA;
(opMy.IMpPOBATH H NPUMEHATH MPU3HAKHM JICJIUMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aNrOpUTM TMpaBHUJa); MPUMEHSATH
AJITOPUTM Pa3JIOKEHUs 4YHCIAa HAa IPOCTbIE MHOXHTEIY;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
PacniozHaBaTh MCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUA O
HaTypaJIbHBIX YUCIIaX, IPUBOANTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS U OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEIl C ONIOPO Ha oOpaserl.

Pemiath TekcToBbIE 3a7auM  apUPMETHUYECKUM CIIOCOOOM,
HCIOJIb30BATh 3aBUCHMOCTH MEX]y BEIIMYMHAMHU (CKOPOCTH,
BpEMsI, paCCTOSIHUE; 1I€HA, KOJMYECTBO, CTOUMOCTb U JIp.) MpHU
HEOO0XOMMOCTH C UCIIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUU:
aHAJIM3UPOBATH TEKCT 33j1auu, nepeGopMyTHpPOBaTH YCIOBUE,
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H3BJIeKATh HEOOXOIMMBIE JIaHHBIE, YCTAaHABJIHUBATH
3aBHCHMOCTH MEXAY BEIMYMHAMHU TPH HEOOXOIMMOCTH C
HAIPABJISAIONICH ITOMOIIBIO.

MoaenupoBaTh XOJ PEIICHUS 33aJla4d C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.
I[IpuBoauTh, pa3éuparh
pEIIeHU TEKCTOBBIX 3a/1a4.
C noMombI0 MeAarora OIEeHUBATH TOJNYYEHHBIA pE3yINbTaT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  TPOBEpsii  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOAUTH OIITHOKH.

Pewamv 3a0auu ¢ nomowipio nepevopa ecex 603MONCHBIX
6aPUAHMOG.

3HAKOMHTHCS € HCTOPUE pa3BUTHS apU(PMETUKH.

pasiiMuHbIC  PCUHICHUA, 3allMCHU

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, jayd. Jlomanas. V3mepenue UIMHBI
OTpe3Ka, METPUYECKHE EIUMHHULBI U3MEPEHUs  JUIMHBIL.
OKpYXHOCTb U KPYT.

[TpakTuueckas pabota «I[locTpoeHue y3opa U3 OKpyKHOCTEH».

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOW W Pa3BEPHYTBIA YIJIBL

[Tpaktuyeckas padota «IlocTpoeHne yriaosy.

Pacno3HaBarb Ha uepTekax, pPHUCYHKaxX, ONHUCHIBATD,
UCIIONB3Ysl TEPMHUHOJIOTHIO, W W300pa’»kaTb C IOMOIIBIO
4epTE&KHBIX ~ UHCTPYMEHTOB  (MPU  HEOOXOIUMOCTH  TIO
BU3yaJIbHOW OMOpe): TOYKY, MPAMYI, OTpPE30K, JIyd, Yro,
JIOMaHY0, OKPY’KHOCTb.

Pacno3naBarb, NpUBOAUTHL NPUMEPbI OOBEKTOB PEATBHOTO
MHUpa, UMEILUX (OpMYy H3YUYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEVHBIE pa3MephI.

Hcnonb3oBarh TUHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTHI ISt
IOCTPOCHUS U U3MEPEHUS: M3MEPATH JUIMHY OTPE3Ka, BEIIMUUHY
yIiia; CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIrOJ, 3aJlaHHOU
BEJINYMHBIL;, OTKJIAAbIBATH LIUPKYJIEM PAaBHBIE OTPE3KU, CTPOUTH
OKPYXHOCTb 33IaHHOTO paJInyca.

H3o06paxkary KoHUrypaluu TreoMeTpHUuecKux Quryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJIeT4aToi Oymare; mpemjiaratb, ONMUCHIBATH M 00CY:KIATh
CIoCo0bl, AJrOPUTMbI IIOCTPOEHUA IIOCJIE COBMECTHOTO
aHausa.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOW M KJIETYATOM
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Oymare TpsSMOW, OCTpBIH, TyNOH, pa3BEPHYTHIH YIIIBI,
CPaBHHMBAThb YIJIbL.

Boer4ucasTs JUIMHBI OTPE3KOB, IOMAHBIX.

ITonnumMare M HMCHONB30BATh INIPH  PelIeHUM  3a1a4

3aBHCUMOCTH MEX]y €IUHUIIAMUA METPHUECKONW CHCTEMBI MEp;
3HAKOMHUTBCSI C HEMETPUUCCKIMHU CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B pa3IMYHbIX €AMHULIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOIi Ha CHPABOYHYIO HHPOPMALIHIO.

HccaenoBathb Gurypsl u KoHQUTYypaluu, UCHOIB3Ys HU(POBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 1)

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

CrnoxxeHue 1 BhIYUTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. VYMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-00paTHBIC JPOOH.

Pemenune TekcToBBIX 3ajad, cojaepkamux Apodu. OcHOBHbBIE
3aJ1ayu Ha JAPOOH.

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHUH.

MopaeaupoBath B TpaduyUecKoi, NpeaMeTHOU ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA IMOHATUS M CBOWMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTh U 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
Npeaaratb U 00CyKIaTh COCO0bI YIIOPAIOUYNBaHUS APOOECH.
M300paxkars  OObBIKHOBEHHBIE  JOpoOM  TOYKaMHU  Ha
KOOPJAMHATHOW  NpPSAMOH; HMCIOJb30BAaTh  KOOPJMHATHYIO
IPSAMYIO JUIsl CPAaBHEHUS JIpOOEH.

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

HCI0JIb30BATH OCHOBHOE CBOMCTBO IpoOM NJsl coxpaujeHus
Opobeu u npusedeHus OpodOU K HOBOM)Y 3HAMEHAMENO 8
NPOCMEeNuUX CLy4asix.

IIpencraBasare 1no oOpa3ny cMelIaHHYO JpoOb B BHUAE
HENpPaBWJIBHOM M  BBLAENATH IEJyI0 YacTh 4HCIa U3
HENpaBUIBHOM Apo0u.

BbinoaHATL apupmeTnyeckue AeiicTBUSA C OObIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITb CBOHCTBA
apu(MEeTHYEeCKUX ASUCTBHM IS palliOHATM3AlUN BEIYUCIICHHH.
BbINOJHATL NPUKHAKY M OLEHKY DPe3yjbTaTa BBIYMCICHUM;
npeaarathb U NPUMeEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh MccjeI0BAHUA CBOWCTB JpoOei, omupasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh HUCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS O JPOOSX,
NMPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDPHI.

Pemiars npocreiimne TEKCTOBBIE  3aJayd, COAEpPKALIHME
JIpOOHBIE JAaHHBIE, W 3aJa4l HA HAXOJNCOEHUe Yacmu Yenoco u
Yen020 no e20 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MoaeanpoBaTh X0 PEIICHUS 3aJa4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TaOIUIIBL.

IlpuBoauTH, pa3oupaTh, OLEHHBATHh PA3JIMYHBIC PEIICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3aady MpH HEOOXOIUMOCTH C
HaIIpaBJAOIIEH TOMOIIBIO.

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJATHL  CAaMOKOHTPOJIb,  IIPOBEpsii ~ OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OLIHOKH.
3HAKOMUTBCS € UCTOPUEH Pa3BUTHSA apU(DMETHKH.

Harusinnas MHOroyrojapHHUKH. YeTpIpE€XYTroJIbHUK, NpsIMOYTOJIbHUK, | Pacmo3naBatb, u300paxkarb C IOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB U OT pYyKH, MOJAEIHpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMerp MpsAMOYrOJIbHUKA U MHOTOYT'OJIBHUKOB, IIpuBoanTH NMpUMepbI 0OOBHEKTOB PEATHLHOTO MHpPA, UMEIOIINX
COCTABJIEHHBIX W3 TIPSIMOYTOJbHUKOB, €IMHUIBI M3MEPEHHS (bopmy  MHOTOyromBHHK, NpAMOYroibHIKA, — KBaApaTa,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIEeHUBATh UX JINHEIHBIE pa3MephI.

BbruncasaTs: nepUMETp TpPEyroJIbHHKA, IPSAMOYTOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOJIMMOCTH C ONOPOIl Ha aITOPUTM yUEOHBIX JEHCTBUIN).
N300pakarh OCTpPOYTOJIBHBIE, MIPSIMOYTOJIbHBIE U
TYIOYTOJIBHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4yaToil Oymare KBagpaT U MPSIMOYTOJBHUK C
3a/IaHHBIMH JJIMHAMU CTOPOH.

HccaenoBarb cBoOiicTBAa NPAMOYTOJIbHUKA, KBajgpara IIYyTEM
SKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEIHPOBAHMUS;
CpaBHUBATh CBOMCTBA KBAapaTa U NPsIMOYTOJIbHUKA.
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PacnosHaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3BIBAHUSA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBaJgpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢buryp;  pa3douBaThb  IpPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJbHUKH; COCTABJAATH (QUIYpHI U3 KBaApaToB U
IPSMOYTOJIbHUKOB U HAXOJUTh UX IJIOLIA/b, Pa30UBaTh (PUIypbI
Ha IpSAMOYTOJbHUKH U KBaJpaThl U HAXOAUTh UX ILIOLWAAb (IIpU
HE00XOIMMOCTH C HAPaBJIAIONIEH TOMOIIBIO).

BeipaxaTh BeIMYMHY IUIOIIAJM B Ppa3IUYHBIX €IMHULAX
U3MEpPEHUs] METPUYECKOM CHUCTEMBI MeEp, HCHO0Jb30BaTh
3aBMCUMOCTH MEXKJy METPUYECKUMH E€AUHULAMU U3MEpEHUs
IUIOINAAM HpPU HEOOXOJUMOCTH C OINOPOH Ha CIPaBOYHYIO
nH(pOpMaLHIO.

3HAKOMHTBCS € MNpPUMEpPaMH NPHMEHEHHMs IUIOWEAIN U
IIepuMeTpa B NPAKTUYECKUX cUTyanusx. Pemars 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha allrOpPUTM
IpaBUiIa, 00CYXKIATh Pa3INYHbIE CIIOCO0BI PELICHUS 3a/ay.

JlecsiTUUHBIE
apoou
(38 u)

Jecstuunas 3anuck apodeii. CpaBHEHHE AECATUYHBIX IpoOeit.

JleiicTBus ¢ necATUUHBIMU APOOsSMU. OKpyaieHue 0ecamuyHbix
opobelt.

Pemenne TexcTOBBIX 3amady, comepkamux apodu. OCHOBHBIE
3a/1a4¥ Ha JpoOu.

IIpeacTraBasATh AECATUUHYIO ApoOb B BHJIE OOBIKHOBEHHOH,
YUTATh W 3alHCHIBATh, CPABHUBATH JECATHUYHBIE JPOOH,
npepjaratb M 00Cy:KAaThb CHOCOOBI  YIOPSAOYMBAHUS
JECSATUYHBIX JPOOei.

N3o0paxkath necarnyHble ApoOU TOUYKAMM Ha KOOPAMHATHOM
IPSAMOM.

BbIsiBJASITH €XOACTBAa M Pa3jiu4Ms NPAaBWI apUPMETHUECKUX
JIEeNCTBUI ¢ HATypaJIbHBIMH YHCIAMU U AECATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAIN3A.

BbInoHATL apudmeTHyeckue JAEUCTBUS C JIECATHYHBIMHU
Ipo0sIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpuMensiTe cBoiicTBa apudmMeTHuecKkux MASUCTBUM Ui
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panMoHaNN3alMK BEIYMCIICHUM.

Ilpumename npasuno okpyzieHus OecsimuyHvix Opoodeil, IPU
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

I[IpoBoAUTL HCCIEIOBAHUSL CBOWCTB JIECATUYHBIX APOOCH,
ONUpPasiCh HA YHCIOBBIE HSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3zHaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSIX,
NPUBOAUTL  MNPHUMEPbI U  KOHTPHPUMEPHI, CTPOMTH
BbICKA3BIBAHUS U OTPUIIAHUS BbICKA3bIBAaHUM.

Pemiats mpocreiimrie TEKCTOBBIE — 3aJayd, COAEpPKAIUeE
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUE YACTNU YeN020 U Yelo20 No
€20 yacmu; BbIABJISITh UX CXOACTBA U Pa3jnyus.
MopaeanpoBaTh XOJ PELICHHS 3a/ayd C IOMOUIbIO PUCYHKA,
cxeMmbl, Tabmuipl. Pa30upare pasnuyHble pELICHMS], 3alUCU
pELIeHU TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIAMHU B PEANbHBIX >KM3HEHHBIX
CUTYaIsX.

C nomMombI0 meJarora OLEHUBATH IOJYYEHHBIM pe3yJbTar,
OCYHIECTBJISATh  CaMOKOHTpPOJb, TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLTHOKH.

3HAKOMHTHCS ¢ MCTOPHUEH pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypnl
B IPOCTPAHCTBE
(99

Mmnoeoepannuku. Hzobpasicenue muozoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX Mell.

IIpsamoyeonvrulil napannenenuneo, kyo. Pazeépmxu kyba u
napasnnenenuneoaq.
O6vém Kyba, npAMOoY201bHO20 Napaielenuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPYKaOIIeM
MHpe NPSIMOYTOJIbHBIN Mapauiesenumnes, Kyo, MHOTOTpaHHHUKH,
ONUCBHIBATh, HCHOJB3YS  TEPMHHOJIOTHIO, OLIEHMBATh
JIMHEWHBIE pa3MeEPBI.

IIpuBoauTH MpUMepbI 0OOBEKTOB PEATHHOIO MUPA, UMEIOIINUX
¢bopMy MHOTOTpaHHHMKA, MPSIMOYTOJIBHOTO MapaieNenumena,
KyOa.

N300pazkath Ky0 Ha KiIeT4aToi Oymare.

HUccnenoBarb CBOliCTBA KyOa, [IPAMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJB3YySl MOJAEIU IpU
HEOOXOIMMOCTH C HaNPaBJIAIONIEH TOMOIIBIO.
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Pacno3snaBate  pa3BEPTKM KyO0a W Napajuiesenuiesna.
MoneaupoBath Ky0 ¥ napajuiesenure U3 OymMara u npodnx
MaTepHalioB, 10 00pa3ILy.

Haxoauth u3MepeHus, BBIMHCISTH TUIOMIAIL MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJlIeNIeuIIe/ia C OMOPol Ha
ATOPUTM YYEOHBIX JICHCTBHI, HCCI€I0BATHh 3aBHCHMOCTH
00béMa Ky0a OT IJTMHBI ero pedpa.

Ha6monaTh W NPOBOAWTH AHAJOTHH MEXIY MOHATUIMU
TUTOIAIM ¥ 00BEMA, TIEPUMETPA | IJIOIIAIN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC M JIOXKHBIC BBICKA3bIBAHHUS O
MHOTOTPaHHHUKAaX, MPUBOAUTH MPHUMEPBI ¥ KOHTPIPUMEPHI.
Pemats 3a1aun U3 peaibHOM KU3HH.

IloBTOpPEHME
1 000011IeHHE
(10 u

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

BoruucasaTe 3HaUEHUS BEIPAKEHUM, COJIepKalllUX HATypalbHbIe
YKclia, OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, BBHIOIHATH
npeoOpa3oBaHus YKceN MPU HEOOXOJUMOCTH C HAIPaBISIOLIEH
MIOMOUIBIO.

BeiOupars cmocod cpaBHEHHs — 4YMCeNl,  BBIYUCIICHUIA,
NPUMEHATh CBOMCTBA apudMeTuyecKux JEeHUCTBUH  AJis
palMOHAIM3ALMKY BEIYMCIICHUN.

OcyniecTBAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUA U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN.

Pemiars mpocreiimme 3amayd W3 pPEaIbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mpocreiiume 3agaum
CPaBHMBATL  CHOCOOBI  PEIICHUS
PalMOHAJIBHBIN CIOC00.

crnocooamu,
BbIOMpPaATh

pPa3HbIMH
3aJau,

6 kiaacc (He meHee 170 u)
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Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uci1o

OcHoBHOe cofepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypanbHbie ApudmeTndeckne ASHCTBHS ¢ MHOTO3HAYHBIMY HATYpaIbHBIMY | BBIOJIHATE apudMeTHYeCKHe JeHCTBHSI C MHOTO3HAYHBIMU
ymucsaa yucinaMu. YucinoBble  BBIpAXEHUs, MOPSAOK JCHCTBHI, |HaTypaJlbHbBIMU YHCJIaMH, HAXOAUTb 3HAYEHHS] YHCIIOBBIX
(30 u) UCTIOJNIb30BaHuEe CKOOOK. OKpyTIIeHUE HATYPaTbHBIX YHCEI. BBIPOKEHHUH CO CKOOKaMH U 0€3 CKOOOK; BBIYMC/ISATH 3HAYEHHUS

Jlenurenu U KpaTHBIC YUCIA; HAUOOAbWUL 0OWULl Oeaumendb U

HAaumeHnbvuiee 061/1/;96 KpamHoe.

Paznoxxenne uymcina Ha TpoOCThiE MHOXMUTENU. JlemuMocTh

CYMMBI U NIpou3BeieHUs. JleleHue ¢ OCTaTKOM.
Perienue TekcTOBBIX 3ajay.

BBIPKEHUH, COJEPIKALUX CTEICHHU.

BbInoIHATL NPUKUAKY M OWEHKY 3HAUYCHUN YHCIIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKM PE3yNIbTaTa.
Hcronp30BaTh NpH  BBIUMCICHUAX IepeMeCcTHTEeIbHOEe M
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M YMHOKEHHUS,
pacnpedenumenbHoe C60UCMEO YMHONCEHUSA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(pPMeTHYECKHX el CTBHI.
HccaenoBath  YKMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHTH
YHUCJIOBBIE YKCIIEPUMEHTHI.

@®opMyJIMpOBATh OMNpedeJeHUsl JEeIUTeNss U  KpaTHOro,
HauOOJIBIIIETO OOIEro JEJUTENIs] W HaWMEHBIIEro OOIIEro
KpaTHOTO, MPOCTOrO M COCTAaBHOTO YHCEJ; MCHOJb30BaTh 3TH
MOHSTHS TIPU PELICHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIIOPOH Ha
AJITOPUTM TIPABUJIA).

IIpuMeHATH AJrOpUTMbI BBIUUCICHUS HaWOOJBIIETO0 OOIIEro
JeTUTENsT W HAUMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKUTEIH.
HccaenoBarb cBoiicTBa JEIMMOCTH CYMMBbI U IMPOM3BEICHUS
YUCEJl C ONIOPOM Ha BONPOCHBIN ILJIAH.

IlpuBoauTs, npuMepbl yucCed C 33JaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKJICHUS O CBOMCTBAX
YUCeJ, ONMPOBEPraTb HEBEPHBIC YTBEPXKIEHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NPeNJIOKEHUST  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.
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PemaThb TeKCTOBBIE 3a7aul, BKJIFOYAIOIIHE ITOHATUS ASIUMOCTH,
apu(METHYECKUM CIIOCOOOM, UCIIOJIB30BaTh Iepedop Bcex
BO3MOJKHBIX BapHAHTOB C OTIOPOI Ha BOIPOCHBIH IIJIaH.
MopaeanpoBaTh X0/ pEHICHHUS 33Ja4yd C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBomuTH, pa3buparh, OICHUBATH Pa3IUYHbIE PpelIeHus,
3allMCH  pelleHUH TEeKCTOBBIX 3aJay C HalpaBJgIOLIEH
ITOMOIIIBIO.

Kputnueckn oneHMBaTh MOJIy4YeHHBIH pe3yabTaT, HAXOAUTh
OIIMOKHU, OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSAS OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamsie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ,

JUITMHA TTyTU HA KBAaJPAaTHOM CETKe.
Ipumepol npsamvix 6 npocmpancmee.

Pacno3HaBarp Ha ueprexax, PUCYHKax Cllydal B3aWUMHOIO
pPacIoJIOKEHUS JBYX MPSAMBIX.

HN300paxath ¢ NOMOWBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTo Oymare JBe TMepeceKaroluecs MpsMble, [IBE
napajuieJbHbIe MPSIMbIC, CTPOUTH MPIMYIO, TEPICHAUKYISIPHYIO
JaHHOM.

IpuBoauTH NnpUuMepsbl napajuieTbHOCTH U
MEePIEHIUKYIISIPHOCTH TIPSIMBIX B POCTPAHCTBE.

Pacno3naBarb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajieiabHble  cTOpoHbl. M300pamarb MHOTOYrOJIBHUKUA C
napauieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMU O 00pasIry.
Haxoauth paccTostHuE MEXIy IBYMS TOYKaMH, OT TOYKH [0
NpsMOM, JIMHY NTYyTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCIIONB3Ys ITU(POBBIE PECYPCHI.

Apoon
(32 u)

OObIKHOBEHHast  ApoOb, OCHOBHOE  CBOMCTBO

cokpaitenue n1poodeit. CpaBHEHHE U yIOPSA0YUBAHUE IPOOEH.

JlecsTuunble qpodu U MeTpUYecKas CUCTEMa Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBH M YNOPSIA0YHUBATHL JIpOOH, BBHIOHPATH CIOCOO
CpaBHEHHs Jpobeit.

IpeacraBasiTe JaecsATUYHBIE OPOOM B BUAE OOBIKHOBEHHBIX
npoOeli M OOBIKHOBEHHBIE B BHJIC JICCITHYHBIX, MCIOJIb30BATH
IKBUBAJICHTHBIC TPEACTABJICHUSA HpO6HBIX quceil IIpUu HUX
CPaBHEHUHU, NPH BBIYUCICHHUAX (MIPH HEOOXOIUMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[TonsiTue mpoueHrta. BerunciaeHue mpoieHTa OT BEJIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemennie TeKCTOBBIX 3aj1a4, COACPKAIIUX APOOU U MPOICHTHI.
[TpakTnueckast padota «OTHOIIEHUE AJTUHBI OKPYKHOCTH K €€
JTUAMETPY».

HaIpPaBJISAIOLIEH TOMOILBIO).

Hcnonb3oBaTh JecsaTHUHBIE JpoOM MpH  MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

Beinoanars apupmMeTnueckue a1edCTBHS C OOBIKHOBEHHBIMHU U
JECATUYHBIMH JIPOOSMHU.

BbrunciasTs 3HauCHUS BBIpAXCHUI, COJIEpIKaIINX
OObIKHOBEHHBIE M JIECATUYHbIE  JPOOHM,  BBINOJHSTH
npeoOpa3oBanHusi IpoOel, BBIOMPATH CHOCO0, NPHMEHSATH
cBoiicTBa apu(QMETHUUECKUX JEHCTBUI UId paluoOHaTU3alUun
BBIYUCIICHUM.

CocTaBJifITh OTHOIICHUS U MPOIMOPLUH, HAXOAUTH OTHOIICHHE
BEJINYWH, JICTIUTH BEJIMIUHY B JAHHOM OTHOITICHUH.

Haxoauth 3KcNepUMEHTAIbHBIM NYTEéM OTHOIICHUE JIUHBI
OKpYXHOCTH K €€ nuamerpy (Ipu HEOOXOIUMOCTU C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoauth Macmita0 TutaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
MCIOJIB3YS MacIITad ¢ OMOPOoil Ha aNTOPUTM YU4eOHBIX JAEHCTBUU.
OO0BSACHATH, UTO TAKOE MPOIICHT, YIOTPEOJISITH 00OPOTHI PEUU CO
CJIIOBOM «IIPOIICHT». BhIpasaTh MPOLEHTHI B IPO0SX U IpoOH B
MPOIEHTaX, OTHOIIICHUE JIBYX BEJIMYHH B TIPOIICHTAX.
BbIYuCAATH IPOIIEHT OT YHCIIa M YUCIIO TIO €0 MPOIEHTY.
OxpyrasTe QpoOH U MPOIEHTHI, HAXOAUTh TPHOIFMKESHUS THCEIT
P HEOOXOIUMOCTH C MCTIOJIb30BaHNEM BU3YaJIbHON OMOPBI.
Pemats 3agaum Ha YacTH, TPOLEHTHI, NPOMOPIWH, Ha
HaXO0XJAeHHEe Apodu (IPOIEHTa) OT BETMYMHBI  BETUYHHBI TIO €€
npoOu (TporeHty), npobu (MpoIeHTa), KOTOPHIA COCTaBISET
oaHa BenmuuuHa oT apyroi. IIpuBoauTh, pasdouparhb,
OLIEHMBATH PA3JIMYHBIC PEUICHHUS, 3alTUCH PEIICHUI TEKCTOBBIX
3aj1a4 MpU HEOOXOMMOCTH C HAIIPABIISAIOIIEH TTOMOIIBIO.
N3Bnekary wuHpopMamuo U3 TAONUI] ©W  JUArpaM,
HUHTEPIPETHPOBATH TaOJINYHBIC JaHHbIE, OTIpEETISATh
HauOoJbIlIee M HAUMEHBIIIee U3 MPEACTABICHHBIX TaHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CUMMempusl. HeHmp(lJZbHaﬂ CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha 4epTekax U M300pakeHUSIX, H300paxKkaTh OT
PYKH, CTPOUTH C IOMOILBIO HHCTPYMEHTOB (Urypy (oTpesox,
JOMaHyl0, TPEYrOJbHUK, HNPSIMOYTOJIbHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAaHHOM OTHOCUTENIbHO MpPSIMOM, TOYKH C
HaIIPaBJSAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHU B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MPSIMOH; KOHCTPYHPOBATh I'€OMETPUUECKHE
KOH(HUTypaInu, UCIIOIB3YsS CBOICTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBH.

Boipaxenust
¢ OykBamu
(6 4)

[TpumeHeHne OYKB IS 3aITUCH MaTEMATUICCKUX BBIPAKEHUH U
NPEIUIOKEHUN.  Bykeenuvie  8blpadiceHusi U HUCTOBbLE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMIIOHECHTA.
DopmyJIbL.

Hcnonb3oBaTh OYKBBI 711 0003HAYCHHS YHCEN, MPHU 3aIllUCU
MaTEeMATHYECKUX  YTBEPXKACHHM, COCTaBJISITh  OYKBCHHBIC
BBIPAXKEHMSI 10 YCIOBHIO 3a/1a4Hu.

HccienoBarb,  HECIIOKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JJISI UX 3aITHCH.

BorunciasaTs 4ncioBoe 3HaUYeHHWE OYKBEHHOTO BBIPAKEHUS MPHU
3aJJaHHBIX 3HAYEHHUSIX OYKB C OMOPOW Ha AJITOPUTM Y4eOHBIX
JICICTBUH.

3anucepiBaTh ¢opmyJni: MepuMeTpa u TJIOIIAIN
MPSIMOYTOJIbHUKA, KBajpaTa; UIMHBI OKPYXHOCTH, IUIOLIAJH
KpyTa; BHINOJIHATH BIYMCJIEHUS 110 STUM (opMyiam.
CocraBasitb (popmyJibl, BBIPAKAIOIINE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJUYECTBO,
CTOMMOCTh; TPOU3BOJAUTEIBLHOCTh, BpeMsi, OO0BEM pPabOTHI,
BBITIOJTHSATH BBIYUCIICHUS IO TUM (opMyam.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apU(METUUECKOTrO
JICHCTBHS.

Harasanas
reoMeTpus.
@urypsl

YeTbIpEXYTroNbHUK, MIpUMEPHI YEeTBIPEXYTOJIbHUKOB.
[IpssmoyronbHUK, KBaapaT: CBOWCTBAa  CTOPOH,  YIJIOB,
JaroHaneH.

H3o00paxkars Ha HEIWHOBAaHHOW U KJeT4yaTroil Oymare c
UCIIOJIb30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBHUKHU C 3aJAHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buasl TpeyroJbHUKOB.

Ilepumerp MHoroyronpHuka. Ilmomans

¢buryper. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuKa. [Ipubmmxénnoe

U3MEpEeHHE IIomaan Guryp.

Ilpaxmuueckas paboma «Ilnowaowv kpyeay.

napajuieJIbHbIMU, MEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpsIMBIMU  yIJIaMH U Jp., PaBHOOEIPEHHBI TPEYroJbHUK.
IIpennarars U 06Cyk1aTh CIIOCO0bI, AJITOPUTMBI [IOCTPOCHHUS.
HccnenoBarb, UCHONB3ys  OKCIEPUMEHT,  HAOIIOACHHE,
MOJCIIMPOBAaHUE, CBOMCTBA  IIPAMOYIOJIbHUKA,  KBajJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TUIaH.
O0ocHOBBIBATH, ONPOBEPraTh C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKIECHHUSI O MpPsSMOYTOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPIKICHMUS.

H3mepsATH U CTPOUTH C OMOIIBIO TPAHCIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOI'OYI'OJIbHHUKE, CPABHUBATH YIUIBI, PACIO3HABAThH
OCTpBbIE, MIPSIMbIE, TYIbIE, PA3BEPHYTHIC YIJIbI.

Pacno3naBathb, H300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAaHHEM
BU3YaJIbHOU OMOPHI).

BoruucasTh epuMeTp MHOT'OYTOJIbHUKA, IJIOIIAb
MHOTOYTI'OJIbHUKA pa30MEHUEM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE
Gburypbl, UCMOIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TITOIIAIN C OTIOPOM HA aJTOPUTM yU4e€OHBIX JIEHCTBHIA.
Hcnoab3oBath NpuOJINKEHHOE M3MEPeHHe [IMH U TI0IAAeH
Ha KjeTdyaroi Oymare, TpUOIMKEHHOE U3MEPEHUE JITUHBI
OKPY’KHOCTH, TUIOLIaJAH Kpyra.

Iono:kuTEALHBIE
oTpuuaTe/bHbIE

L1 (W) £

(40 v)

[enbie qyuca. Mooyns yucna,

ceomempuueckas

unmepnpemayus mooyas. Qucnosvle npomexcymxu.

I[lonoxxutenpHBIE H OTpULATCIIbHBIC

yucia. CpaBHeHHE

MMOJIOKHUTECJIBHBIX W OTPULATCIIBHBIX YHCECII. ApI/I(l)MeTI/I‘IeCKI/Ie
HeﬁCTBHH C IMMOJIOKUTCIIbHBIMU U OTPUIATCIbHBIMU YU CIIAMHU.

Penrenuie TeKCTOBEIX 3a1ad.

IIpuBoaMTL NpHMepPHI HCHOJB30BAaHUS B PEATbHOM JKU3HU
MOJIO)KUTEIBHBIX U OTPULIATEIIbHBIX YUCEIL.

M300paxkaTth 1enple yncia, MOJO0KUTEIbHBIE U OTPULIATEIbHbBIE
qyciia TOYKaMHU Ha YUCIIOBOW NPSMOM, HCIOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsSl CPAaBHEHUS YHCEIL.

IIpumeHsiTh NpaBU/Ia CpPAaBHEHHUS, YNOPSAOYMBATL IIEJbIE
quCIa; HAX00UMb MOOYIb YUCIA.

®opMyIMpOBATh MPABWJIA BBIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULATENIbHBIMHU YHCIIaMH, HAXOAUTH 3HAYEHHUSI YHCIIOBBIX
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BBIPAYKCHHI, COIEepKALIMNX JEUCTBUSI
C TMOJIOKUTEIbHBIMH W OTPULIATEIILHBIMU YHUCIAMH  TPU
HEO0OXOIUMOCTH C OIOPOI HA aNTOPUTM TIPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
peoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpeacrasiienune [IpsmoyronbHass cucTeéMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBSICHATh M MJUIIOCTPUPOBATH MNOHSITHE TIPSIMOYTOJBHON
JaHHBIX KoopauHatel TOYKH Ha MIOCKOCTH, a0CIUCCa U OpAMHATA. CUCTEMBbl ~ KOOpPJAMHAT  HA  IUIOCKOCTH,  HCIOJb30BaTh
(6 1) CronbuaThic H KPYrOBBIC THArPAMMEL. TEPMHUHOJIOTHIO; CTPOMTh Ha KOOPAMHATHON MJIOCKOCTU TOYKHU U
[paxtuyeckas padota «[locTpoeHHe HArPaMM». ¢urypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIUHATHI
Pemienne  TeKCTOBBIX  3amay,  coJepKalMX  JIaHHbIE, | TOICK.
MPEJICTABJICHHBIC B TAOIMIIAX M HA JUarpamMMax. Yurare cronOyaThie H KPYT'OBBIC AuarpaMMbl,
HHTEPNPEeTUPOBATH JaHHBIC; CTPOUTH CTOIOYATHIE JUArPAMMBI.
HUcnoan3oBath uHpoOpMaNnuo, MpeACTaBICHHYIO B TabIUIaX,
Ha JauarpamMmax Juisl PelIeHHs] TEeKCTOBBIX 3a/Jad U 3aJad u3
peanbHOU KU3HU.
Harnsanas Ipsamoyeonvuelii napannenenuned, Kyo, npusma, nupamuoda,|Pacmo3HaBaTh Ha 4YepTeKaX, pUCYHKAX, OMUCHIBATH ITUPAMHUTY,
reoMeTpusi. KOHyc, — yumumop, wap u  cgepa.  Hzobpadicenue|npusmy, HUWIHHAP, KOHYC, IIap, W300paxaThb HX OT PYKH,
Durypsl NpPOCMPAHCIEEHHBIX Queyp. Ilpumepul Ppaseépmox | MOAeJTUPOBATH M3 Oymaru, IUTACTWUIIMHA, MPOBOJIOKA U JIp. C

B IIPOCTPAHCTBE
CAY)

MHOCOCPAHHUKOS, uwzqupa U KOHyca.

Ilpaxmuueckas paboma «Cosz0anue
NPOCMPAHCMBEHHBIX PUSYD Y.
TIonamue 00véma, eouHuyvl usmMeperus o00vEMA.

Mmooeneu

O6vém

NpPAMOY20JIbHO20 napaieienunedd, Kyoa, popmynvl 0o6véma.

Harpasisitomed nomonisio. [IpuBoguTH NMpuMepbl 00BHEKTOB
OKPYKAroIIero MUPa, UMEIOIIUX (OPMBI HA3BAHHBIX TE.
Hcnoab3oBaTh TEPMHMHOJIOTMIO: BEpIIUMHA, peOpo, TpaHb,
OCHOBaHUE, BBICOTA, PAIUYC U TUAMETP, Pa3BEPTKA.

N3yuaTh, WUCMONB3ys SKCHEPUMEHT, HAOIIOJIEHUE, U3MEPEHHUE,
MOJIEJIMPOBAHNUE, B TOM YMUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA HA3BAHHBIX TEJ, BBISAABJIATH CXOJACTBA U PA3IHUMSA:
MEXKy TUPAaMUZION U TIPU3MOM; MEXAY UWIMHAPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BEPTKU MapajuieNienunena, Kyba, MPHU3MBL,
nmupaMuJbl, KOHyCa, HUJIMHAPA; KOHCTPYUPOBATHb JAaHHBLIC TCJIa
W3 Pa3BEPTOK, CO3/aBaTh WX MOJAEIM C HaMpaBIAIOLIEH
ITOMOILBIO.
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Co31aBaTh MoOjeJM TIPOCTPAHCTBEHHBIX GuUryp (w3 Oymaru,
MIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPO Ha aJrOpPUTM YUeOHBIX
IECUCTBUM.

N3mepsaTs Ha MoJeJsiX: IMHBI pEOEpP MHOTOIPAHHUKOB,
JTUaMeTp 1iapa.

Boruucasats 1o  ¢opmyiaam: 00bEM  MPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; HCIOJIb30BaTh EAMHMIIBI H3MEPEHUS
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTAaBICHHBIX U3 KYyOOB,
napajuleJIenue/oB; pemarTh 3a4a4i C PeaJbHbIMU JaHHBIMU C
OTIOpPOii Ha CTIPaBOYHYIO HH(POMAITHIO.

IHoBTOpEHME,
00001mIEHME,
cHcTeMaTH3alus
(20 u)

[ToBTOpEHNE OCHOBHBIX TMOHSATHH M METOAOB KypcoB 5 u 6

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

Bor4uciasTh 3Ha4E€HUS BEIPAKECHUM, COIEpKAIIMX HATypabHBbIE,
Lenble,  TOJOXKUTEJIBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  ApOOU,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCeNd M BBIPAKEHHHM NpU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bb10upaTh c10cod cpaBHEHUS YUCEIl, BBIYMCICHUH, IPUMEHSATH
cBoiicTBa apudmMeTnueckux AeHCTBUH Ul palMOHAIU3ALMU
BBIYMCIICHUM.

Pemiates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMAaTH4YeCKHe 3HAHUA JUIA DPEIICHHUS 3aJad U3 JpPYrux
IIPEAMETOB.

Pemats npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yJibTaTa BEIYMCICHUMN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1I0 TOAAM OBYYEHUAA)
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7 kaacc (He menee 102 u)

HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u [ToHsTHE paIMOHATILHOTO YUCIIA. CucTteMaTH3UPOBATH U 000ralmaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BBIYHMCJICHHS. ApudmeTnueckue AeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U ICCATUYHBIX APOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEIT. CpaBHUBATH M YNOPSAA0YUBATH APOOU, TPeoOPa30OBBIBAS MIPU
YHCcaa CremneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOIUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a7ay Ha JpoOH, MPOIEHTHI U3 PEallbHOM | OOBIKHOBEHHBIE B JECSATHUYHBIC, B YACTHOCTH B OECKOHEUHYIO

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

Ha MHOXUTCIIN

u obOpaTtHas

JECATHUYHYIO IPOOb.

I[IpumeHsiTh  pa3HooOpa3Hble  CHOCOOBI M MPUEMBI
BbIYNCJIEHNS] 3HAYEHU JPOOHBIX BbIPA’KEHUM, COIEepKAIINX
OOBIKHOBEHHBIC ¥  JECATHYHBIC JpOOHM: 3aMEHATh TIpH
HEOOXOUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUIHON, MIPUBOJUTH BBIpAXKCHHE K (hopme,
HaumbOosnee ynoOHOM /Uis BBIYUCICHUN, NPEoOpa3oBBIBATH
IpOOHBIE BBIPAKEHUS HA YMHOXXEHHE UM JEJICHUE JECATUYHBIX
Ipo0eil K IEHCTBUAM ¢ LENBIMU YUCIaMU (TIpU HEOOXOMMOCTH C
HaMpaBJISIONIEi TOMOUIBIO).

IIpuBoauTH 4MCI0BbIe U OyKBEHHbIE NMPUMEPHI CTENEHU C
HATypaJIbHBIM TIOKa3aTelieM, OOBSICHsS 3HAYCHUS OCHOBAHUS
CTEIICHU M IIOKa3aTeNsl CTEINCHU, HAXOIWTh 3HAUCHUS CTCICHEH

Buma a" (a — mr000€ parroHaNIbHOE YKHCI0, N — HATypaJbHOE
YHCJIO) C OMOPOM HA CITPABOYHYIO MH(POPMAIIHIO.

I[loHuMaTe CMBICI 3amUCH OOJBLIIMX YHCeI C IOMOIIbIO

AeCATUYHBIX Apoleil U cTeneHel uncaa 10, npumMeHsATs UX B

peajJbHbIX CUTYAI[HAX.

IIpuMeHATH NPU3HAKK JAETMMOCTH, Pa3JI0KEHHS HA MHOXKHUTEIN
HaTypaJbHbIX YHCET.

PemaTh npocreiiinme 3a1a41 Ha YaCTH, TPOLIEHTHI, TPOTIOPIUH,
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Ha HaxOXJIeHHe ApoOu (MPOLEHTA) OT BETUYMHBI M BETMUMUHBI IO
e€ apobu (mporieHTy), apodu (MporeHTa), KOTOPBIA COCTaBIIsSET
onHa BenuuuHa oT apyroi. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3IMYHbIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3naBaTh ¥ 00BSICHATD, OITUPASCH HA ONPEACIICHHUS, IPSIMO
IPONOPIMOHATILHBIE U o0paTHO PONOPLHOHATIEHBIE
3aBHCHUMOCTH MEXIY BEIMYMHAMU; NPUBOAUTH MPUMePbI 3TUX
3aBUCUMOCTEH W3 peaJlbHOTO MHpa, U3 JPYTUX Y4eOHBIX
MPEIMETOB.

Pemarp mpocreiine MpaKTHKO-OPHMEHTHPOBAHHbIE 3aa4H
Ha  JApoO0H, TNPOLEHTHI, NpsAMyYl0 4 O0paTHYIO
NPONOPUHOHAIBLHOCTH, TPONOPLHH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

byksenHsble BeipakeHus. [lepemennslie. JlomycTumble 3HaYCHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBE/ICHUE MMOTOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIeM.
MHoOrousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOTOWwIeHOB.  DopMyinbl  COKPAIIEHHOIO  YMHOXKEHHS.
Pa3noxeHne MHOrO4YI€HOB HA MHOKUTENH.

Osaagersn HA 0a30BOM  ypoBHe  aireOpanveckoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATb €€ B Ipolecce
OCBOCHUS yueOHOTO MaTepHuaa.

Haxoauth 3HaueHus OyKBEHHBIX BBIPAKEHHM NpH 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHITH BEIYMCIIECHUS IO (hopMyam.
BbInoaHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHsI B MHOTOUJICH
NIPUBEJICHUEM TTOAO0OHBIX CIIaraeMBbIX, PACKPHITHEM CKOOOK.
BbINOJHATL yMHOXKEHHE OIHOWIEHa Ha MHOTOWIEH |
MHOTOWJIEHa Ha MHOTOWICH, MPUMEHATH (HOpMysbl KBajpaTa
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(pOPMALHIO.

OcymecTBIATh pPa3iokKeHHE MHOTOWIEHOB Ha MHOXHUTEIU
myTéM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEIS, TPUMEHEHHS
bopMynbl  pa3sHOCTH  KBaJpaToB, (OPMYNT COKpaLIEHHOTO
YMHOKEHUS C OIIOPOM Ha CIIPaBOYHYIO HH(OPMALIUIO.
IIpumensite 1peoOpa3oBaHUE MHOTOWIEHOB Ui PpEIICHUS
pasNMYHBIX 3a/a4 M3 MaTeMaTHUKH, CMEXKHBIX IMPEIMETOB, U3
peaabHON MPaKTUKH.

3HAKOMUTBCS C UCTOPHUEN Pa3BUTHS MAaTEMATHKH.

59




YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHenue, IpaBuiia peoOpazoBaHus
PaBHOCUJIILHOCTh YPaBHEHUH.
JInHeitHOEe ypaBHEHHE C OJJHOM IEPEMEHHOMN

YpaBHEHMUS,

MIEPEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3anau

C IIOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2papuk.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHMH CIOCOOOM TMOJCTAHOBKU H

CIIOCOOOM CIIOKEHUSL.

Pemarsp nuHeiiHOE ypaBHEHUE C OJTHOW MEPEMEHHOM, MPUMEHSIs
NMpaBHJIA [IEpeEX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
emy Ooee mpocroro Buaa. [IpoBepsiTh, sSBiIsIeTCS JIM KOHKPETHOE
YKCII0 KOPHEM YpaBHEHUS.

IHoa0upars mpumepbl map YMCEN, SBISIIOUIUXCS PEIICHHEM
JIMHEWHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JBYMSl IEpPEMEHHBIMU (TIpU HEOOXOIUMOCTH C
UCIIOJIB30BAHUEM CMBICIIOBOM OMOpPHI); MOJNB3YACH TpaduKoM,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUS.

HaxonuTh pemieHue CHUCTEMbl JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMU C OIIOPOIl HA aITOPUTM YUEOHBIX IEHCTBUM.
CocTaBisiTh M pemIaTh YPaBHEHUE UM CUCTEMY YPAaBHEHHI 110
YCIIOBUIO  3aJiaud, HWHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyd TIOJIYYEHHBIH pE3yJbTaT C ONOpOH Ha
BOIIPOCHBIN IJIaH.

Koopannarsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Touky Ha npssMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHre Mexy 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOM
IIpssMoyrosibHas cucTeMa KOOpAMHAT Ha IJIOCKOCTH. [Ipumepht
rpauKoB, 3aJaHHBIX (hopMynamu. UTeHne rpaguKoB peabHbIX

3aBUCUMOCTEMH.

[Tonstue Qynkuuu. I'papux ynkumn. CpoicTBa (QYHKIIHIA.

Jluneitnass  ¢ynkuusa. Iloctpoenune rpaduxa

Gyunkuun. I'paduk dyrkuuu y = kX + b.

JIMHEWNHOU

HN3o00paxkats Ha KOOPJMHATHOMN MpAMO TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3alIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOMUTH TIpaUKU HECIOXKHBIX 3aBHUCHMOCTEH,
3aJJaHHBIX (OpMYyJIaMH, B TOM YHUCIIE C TOMOLIbI HHU(POBBIX
nabopaTopuil.

IIpuMeHsiTh, HM3y4aTh NPeUMYIECTBA, MHTEPNPETHPOBATH
rpadudeckuit crocoO MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOU MH(pOpMaInu.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIMH, OBJIAEBATh
(GYHKIIMOHAJIBbHOW TEPMHUHOIOTHEH.

Pacno3naBaTth nuHeliHy0 QyHKImo0 Y = KX + b, omucsiBaThH
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI kKodpuumentoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MPaBUIA).
Crpours rpaduku muHeiHON QyHknu, GyHkmuun 'y = kX + b
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Hcnoab3oBaTh nH(POBBIE pecypebl 175 HOCTPOSHUS rpaduKkoB
(GYHKIMA ¥ U3y4eHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpoLeccax U sIBJICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOAOB Kypca / Kjacca,

000011IeHE 3HAHUH.

BoriOuparb, mnpuUMeHATH CHOCOOBI  CpPAaBHEHMS  4HUCE,
BBIYMCIICHUM,  TpeoOpa3oBaHWUW  BBIPAKECHHH,  pEIICHUS
YpaBHEHUI TTPU HEOOXOJMMOCTH C HAMIPABJISIOIICH TTOMOIIIBIO.
OcymecTBIASITh CAMOKOHTPOJIb BBINIOJIHAEMBIX JACHCTBUH U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinmme 3aJa4u U3 peaabHOM )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUA I DPEIICHUs 3aJad U3 JIPYrux
MPEIMETOB.

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

8 kiacc (He menee 102 )

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE cofepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKIIHUXCS

4acoB)
Yucna u KBanpatHslii KopeHb U3 uncna. Ilonamue ob uppayuonanvrom | @opMyJIMpoBaTh onpeaeaeHue KBaJpaTHOIO KOPHS U3 4HCa,
BbIYHCJICHHS. yucne. /lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEL. apu(METHYECKOT0 KBaJIPaTHOTO KOPHS MPH HEOOXOJIUMOCTH C
KBanparnsie Heticmeumenvnule uucna. CpasHenue 0elicmeumenvhbix Yucesl. | BU3yaabHON OIMOPOH.

KOPHHU

Apudmernueckuil KBapaTHBIN KOPEHb.

le/lMeHﬂTb Oonepatrio M3BJICYCHHUA KBAJPATHOTIO KOpPHA U3
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(15 ) YpaBHeHue Buaa X’ = a. YrCIia, MCHOJb3YS MPU HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apuQMeTUIECKUX KBaJIpaTHBIX KOpHEH. |OueHMBaTh  KBaJpaTHble KOPHM LEJIBIMH  YHCIAMH U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJPaTHBIEC KOPHHU. CpaBHUBATL W  YNOPSAOYUBATH  pAIlMOHAIBHBIE U
MPpaLMOHATIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH He0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE x2 = d, HAXOAUThb TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBars, CcBOMCTBA KBAJAPATHBIX KOPHEH, MPOBOJA
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumenaTs cBoOiicTBA apu(MeTHYECKMX KOpHe#l s
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosHATL mpocreiilmme 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
coJiepKallluX KBaJpaTHble KOPHU. BbIpakaThb HepeMEHHbIE U3
reOMETPUUYECKUX U Pu3ndeckux (HopMmyl Ipu HEOOXOJUMOCTH C
ONOpOil Ha MPABUJIO.
BoruuciasaTs 3HAYEHUS BBIPAKEHUN, COACPKAIIUX KBAJpaTHbIC
KOpPHU, UCHOJIb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B XO04€ peELIEHUS 3aJady  dJIEMEHTapHbIE
MIPEJICTABJICHUS], CBSI3aHHBIE C NPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN Pa3BHTHS MAaTEeMAaTHKH.
Yucna u Crenenb ¢ nensiM nokaszareneMm. CrangapTHas 3anuch yucia. | PopMyJaupoBaTh onpeaeleHHe CTENECHH C [IEJIbIM MTOKa3aTeleM
BbIYMCJICHHS. Pa3Mepsr 00bEKTOB OKPY>KAIOIIETO MUPA (OT DJIEMEHTAPHBIX (pu HEOOXOTUMOCTH TI0 BU3YaJIbHON OTIOpE).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JTUTENBHOCTh IpolieccoB | [IpeacTaBasiTh 3anuch OOJBIINX U MAJIBIX YUCEI B CTAaHIAPTHOM
€ HeJIbIM B OKpPY’KaIOIlleM MUDE. Bujse. CpaBHMBATBL YWCIa U BEJIUYUHBI, 3alUCAHHBIE C
noKasareJyem CBolicTBa CTETEHH C LIETBIM MTOKA3aTEeJEM. ucnoJb30BaHueM crenenu 10.
(7 ) HUcnoab3oBarh 3amMch 4YHMCEI B CTAHAAPTHOM BHJAE IS

BBIPQKEHUS pa3MepoB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKPY’KaIOIIEM MUDE.
®opmyIMpPOBaTh, 3aIMCHIBATHL B CUHMBOJIMYECKOil (opme n
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WIIJTIOCTPHPOBATL IIPUMEPaAMHU CBOMCTBA CTEIEHU C O CJIbIM

nokasareneM (Ipu  HEOOXOJUMOCTM €  MCIOJb30BaHUEM
BU3YaJIbHOW OIOPBI).
I[IpuMensiTh  cBOMiCTBAa CTemeHW JJIs1  IpeoOpa3oBaHuUs

BBIPQXCHUM, COJEP)KAIIMX CTENEHU C LEJIbIM I0Ka3aTelieM C
UCTOJBb30BAHUEM  CIPAaBOYHOW wHHGpopManuy. BbINOJIHATH
JAeHCTBUA C YHUCIIAMH, 3allMCaHHBIMA B CTAHJAPTHOM BUJIC
(YMHOXEHHE, JICJICHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanuyeckne | KBagparueii TpéxwieH. PasnokeHne KBaapaTHOro TpéxdicHa | PacmosHaBaTh — KBajpaTHBIM — TpEXUJEH,  YCTaHaBJIMBATb

BbIPaKCHUS. Ha MHOXUTEIIN. BO3MOKHOCTB €I0 Pa3JI0KEHHsI HA MHOKUTEIIH.

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JUCKPUMUHAHTOM THpU HEOOXOAUMOCTH C

(54) OIIOPOM Ha AJITOPUTM ITPaBUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTuMBble 3HaUeHUS IEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb o6nacth

BbIPasKeHUSI. BXOJILINX B airedpandeckue BolpakeHuss. OCHOBHOE CBOMCTBO | ONIPEAETICHUS PAllMOHAILHOTO BhIPAKEHUS.

Adaredpanyeckass | anreOpanyeckoit 1poou. CokpaiieHue apooeil. BbINOJHATL 4KCIOBBIE NTOACTAHOBKA U BBIYMCJIATH 3HAYCHHE

Apo0b CrnoxeHue, BBIYUTAHUE, YMHOXEHHE u JIeNIeHHE | IpoOU, B TOM YHCIIE C TOMOILBIO KaIbKYJIATOPA.

(154) anreOpanyeckux ApoGeil. I[IpeoOpa3zoBanue BblpakeHuil, | @OpMyYJIHPOBATH OCHOBHOE CBOMCTBO alireOpanveckoit 1poou u

cojiepxanux anredbpanyeckue 1poou. NPUMEHSATH €ro I MpeoOpa3oBaHus APOOE.

BbInoHATL fAeiicTBUSI ¢ aireOpanyecKuMu ApoOsSMH  IpU
HEOOXOIUMOCTH C HampaBisoomed mnomoupto. [IpuMeHsTs
npeoOpa3oBaHus BBIpaXEHUN JUIs pelleHus 3aaad. Beipakath
nepeMeHHble 43 (Gopmyn (PU3NYECKUX, TE€OMETPUUYECKHX,
OINUCHIBAIOIINX OBITOBBIE CUTYAIlMM) TNPH HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBuenus KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE ypaBHEHUS.

U HEPABEHCTBA. dopMmya KOpHER KBaApaTHOIO ypaBHeHUs. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJpaTHOIO YpaBHEHMS;

KBanparnsie Pemenne ypaBHeHuil, cBoasmuxcs K KBagipaTHsIM. [IpocTeiinye | pemiaTb KBaJipaTHble YPaBHEHUs] — TIOJHbIE M HEMOJHbIE (C

YPABHEHHA JIpOOHO-pallMOHATILHBIE YPaBHEHHS. MCIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

(15 4) Pemenne TEekCTOBBIX 3agad ¢ TNOMOLIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiilime  WccjeI0BaHMS  KBAJpPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOSIINECS K KBAJPAaTHBIM, C MTOMOUIBIO
peoOpa3oBaHUl ¥ 3aMEHOM IEPEMEHHOM € OMOPOI Ha allTOPUTM
MpaBuIIA.

HabaoaaTts M aHAJIM3MPOBATH CBS3b MEXKIY KOpPHSMHU U
K03 pHLIHEHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ilpumensamo meopemy Buema ons peuienus
3a0ay (¢ ucnoivb3oeanuem oopazya).

Pemiath TekcTOBBIE 3aja4M anreOpandyeckuM CIocoOoM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIMPOBKH YCIOBHS 3a7add K
anreOpanveckol MOJAENIH MyTEM COCTaBJICHHS YpaBHEHHS (IIpU
HEOOXOIUMOCTH C  HAIPABJISIONICH TIOMOINIBbIO);  peIIaTh
COCTaBIICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3yIbTaT.
3HAKOMHTHCSI ¢ HICTOPUEH Pa3BUTHS aITreOpEHI.

YpaBHeHus JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMHU, €ro rpaduk,|Pacno3zHaBaTh JUHEHbIC YpaBHEHUS C IBYMsSI IEPEMEHHBIMHU.
1 HepaBeHCTBA. IIPUMEPBI PEILICHUS] YPABHEHUH B LIEJIBIX YHUCIIAX. Crponth rpaduku JHMHEHHBIX YpaBHEHHUH, B TOM 4YHCIE
Cucrembl Pemenne cucreM [ByX JHMHEWHBIX YypaBHEHHH C JIByMs |HCHOJB3Ysi LHM(POBBbIe Ppecypcbl (MpU HEOOXOIUMOCTH C
ypaBHEeHU NEpEeMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | OOPON Ha aITOPUTM Y4EOHBIX NEHCTBHMH).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Pazimmyarhs napajuienbHble U IIEpECEKaroluecss IpsMble 0 UX
I'pauueckas  unmepnpemayusi  ypaeHenus ¢ O8yMs|yPAaBHEHHSM.
nepemMenHbIMU U CUCEM YPABHEHUL C O8Y M NepeMeHHbIMU. Pemiate cucremsl [AByX JIMHEHHBIX YPaBHEHHH C JBYyMs
Pelenne TEKCTOBBIX 3a4a4 C IIOMOLIBIO CUCTEM YPABHEHUM. [IEPEMEHHBIMU MIOJCTAHOBKOW U CIIOKEHUEM.
Pemare npocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUU
HE SBJISIETCS JTUHEHHBIM IPU HEOOXOJIMMOCTH C HamlpaBJsIOLIEei
MTOMOLLBO.
Ilpueooums  2pacpuueckyro  unmepnpemayuio  pewieHus
VpagHeHus ¢ 08YMs NePeMEHHbIMU U CUCTEM YPAGHEHUL C O8YMS
nepemeHHbIMU.
Pemath TekcToBbIE 321a4U AITe0OpPanIeCcKUM CIIOCOOOM.
YpaBHeHnus YucrioBbIE HEPABEHCTBA U UX CBOKCTBA. ®opmyIMpOBaTH CBONCTBA YU CIIOBBIX HEPABEHCTB,

N HEPABCHCTBA.

HepaBeHcTBO ¢ 01HOM nTepemMeHHOM. JInHeiTHbIe HEpaBEeHCTBA C

WJUTFOCTPUPOBATH NX HA KOOPAMHATHOM MPSMOM.
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HepaBencrBa OJIHOM mepeMeHHOW M ux peweHue. CUCTEMBl JTMHEWHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW NMEPEMEHHOM U UX pELICHUE. Pemars uHEliHBIE HEpPABEHCTBA C OJHOW TIEPEMEHHOM,
N300pakeHne pelieHus JMHEHHOTO HEPABeHCTBA U X CHUCTEM | U300pakaTh pelIeHNe HEPABEHCTBA HA YHMCIOBON HPSAMOIA.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHHE

CHCTEMBI HEPABEHCTB Ha YHCIOBOM MPSIMOI PH HEOOXOAUMOCTH
C BU3yaJIbHON OMIOPOM.

DyHKIHUH. [Tonstue ¢ynkuuu. OOMacTb ONpEaEICHUS] U MHOMXECTBO Hcnoab3oBaTh  QYHKUMOHATIBHYIO  TEPMHHOJOTMI0O W

OcHoOBHBIE 3HaueHni Gpynkuuu. CriocoOs! 3agaHust QyHKIIHI. CHUMBOJIUKY.

MOHATHS I'padux pynkiun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMyinamu (Tpu

(5 9) rpaguxe. HEOOXOJMMOCTH HCIOJIb30BaTh KAJBKYISTOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH QYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnucepiBaTh CBOICTBAa (YHKINU HA OCHOBE €€ rpauuecKoro
NpEJCTaBICHUsT TMpPU  HEOOXOOUMOCTH C  HaIlpaBJISIOIICH
MTOMOIIBIO.
Hcnonb3oBath  (QYHKIMOHAIBHYIO  TEPMHHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh mnpumepbl TpaduKOB, OTpPakKaIOUUX peaJbHbIE
npoueccel U siBneHus. IlpuBoauTH NpUMepBI IPOLECCOB U
SIBJICHUH C 3a/laHHBIMHU CBOIMCTBAaMHU.
Hcnonp30BaTh KOMIBIOTEPHBIE POIPAMMBbI ISl TOCTPOECHHUS
rpaduKoB PYHKIUI U U3ydeHHs UX CBOMICTB

DyHKIMH. Yrenne wu mnoctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoguts ¢ moMombio rpaguka GyHKIMH 3HAYCHUE OJTHOU U3

YucJioBbIe rpaduKoB (PYHKIMH, OTpaXKaroIIUX peabHble MPOLECCHI. paccMaTpUBAEMBIX BEIMUYUH 110 3HAYEHUIO APYTOM.

pynxuun DyHKIUH, OIIMCBHIBAIOIINE MIPAMYIO u 00paTHyIO | B HecloXHBIX Clydasx BbIpa:KaTh (GoOpMYJa0i 3aBHCHMOCTH

(9 u) PONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mex1y BeTUIHHAMHE.

I'paduk pyHKIIUK Y = X2,
Oynkmun y = X2,y = X%,y = x5,y = "; epaguueckoe

peuierue YypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep W3MEHEHHS OJHOU
3aBUCUMOCTH OT U3MEHEHUS IPYrou

Pacno3naBarp Buabl wusydaembix ¢yHkiuil. I[lokaspiBaTh
CXeMAaTH4YeCKH II0JOKEHWE Ha KOOPJWHATHOM IIJIOCKOCTH

rpadukoB (yHKIUH BUga: y = X2, y = X3,

BCJIMYHUHBI B
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y= \/)(_’ y = k)_(

Hcnonb3oBars GQyHKIHOHANBHO-TPadUYECKHE
NpeACTABJICHUS ISl PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CHUCTEM YpaBHEHUM.

I[IpumensTy MudpPoBLIe pecypchl s TOCTPOSHUS TpadUKOB
GbyHKINH.

IloBTOpPEHME
U 00001IeHuE
(6 )

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7/ u 8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTE CcHOCOOBI  CpaBHEHUS 4YMCEJl, BBIUMCIICHUH,
npeoOpa3oBaHMI BEIPAKCHUH, pEIICHUST YPABHCHU.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUiA,
MOCTPOCHUH.

Pemiate 3agauM M3 peaJibHOM KHU3HHM, TNPHUMEHSATH
MaTe€MaTU4YeCKUe 3HaHUA JUIS pEelIeHUs 3ajad W3  JIpYyrux
MIPEAMETOB.

Pemiath TeKcTOBBIE 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kmacc (#e menee 102 u)

HazBanue
pasnaesa (TemMbl)
Kypca (4uciio

OcHoBHOE coepiKaHue

OcHoBHbBIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
YUucaa u PannonaneHble uucna, uppayuonanvHvle uucia, KoHeunvie u|Pa3BuBaThL MpeacTaBIeHUs] O 4YHCIaX: OT MHOXECTBa
BBIYMCJICHHS. beckoneunvie oecamuunble opoou. MHmnooicecmeso | HATypadbHBIX YHUCEN IO MHOXKECTBA JICHCTBUTEIHHBIX YHCEIN.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kax|(O3HAKOMHTbCSH c BO3MOKHOCTBIO MIpeICTaBICHUS
ypcaa beckoHeuHvle decamuunvle Opoou. Bzaumno oOHo3HaAUHOE JNEHCTBUTENLHOTO YHCIa KaK OECKOHEUHOW JECATUYHOU JIpoOH,
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(9 uv) coomeemcmaue Mexcoy MHOMCECMBOM OeliCEUmMeNbHbIX Yucel | IPUMEHAThb  JICCATHYHBIC NPUONMKCHUS pallMOHAIBHBIX W
U MHOIHCECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. HUPPALMOHATIBHBIX YNCET.
Cpasnenue  OelicmeumenvHulX — ducen,  apugmemuyeckue |3anucoviéams, cpagHueamo u ynopaoouueamo
oelicmausl ¢ 0etucmeumenbHblMU YUCIamu. Oelicmeumenvhvle YUcia.
[TpubnmxEHHOE 3HAaUEHUE BETMYMHBI, TOYHOCTh IPUOIDKEHUS. | BLINOJHATB, codeTas YCTHbIE M I[HCHbMCHHBIC TNPUEMBI,
Oxpyrnenne wuucen. Ilpukuaka M OLEHKAa pPE3yiabTaToOB|apupMeTHUYecKHe [eHCTBHA C pPALUOHAIBHBIMH YHCIAMMU;
BBIUHCIICHU. HAXOAMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTelIMU U
KOpHEH; BBIYMCJIATh 3HAYCHUS YUCIIOBBIX BBIPAXKECHUN.
ITosryunTs mnpeacraBjieHHe O 3HAYUMOCTU JIEHCTBUTEIIBHBIX
YHCEJI B PAKTUYECKOU I€ATEIbHOCTH YEJIOBEKa.
AHaJIM3MPOBATh U JeJaTh BbIBOABI (IOCJI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHMsI AEHCTBUTEIBHOIO 4HCIa
IIPU PELLICHUH 3a/1a4.
OxkpyriasiTe JEMCTBUTEIbHBIE YMCIIA, BBINOJIHATH NPUKHAKY
pe3ynbTaTa  BBIYHMCICHHUM, OLEHKY 3HAYEHUW YHUCIIOBBIX
BBIPXKEHUM.
3HaAKOMUTBCS C UCTOPUEH PA3BUTHUSI MATEMATHKH.
YpaBHeHus JInneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3allOMMHATL W NPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JIMHEHHBIM. MeTOAbI IIPU PELICHUM YpPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHnust KBanpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASIIMXCS |(MpU HEOOXOJUMOCTH C ONOPOMl HA aIropuT™M y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE YpaBHEHUS. JeNCTBUI).
nepeMeHHOH Ilpumepvr  pewenus ypasHenuii mpemveu u uemeépmoti | PacmosHaBaTth 1eible U APOOHbIE YpaBHEHHUS.
(14 v) cmeneHel pasznodceHuem Ha MHONCUMENU. Pemiath JiMHeliHbIe W KBaJpaTHble YPABHEHUsI, YPaBHEHMUS,
Pemenue npoOHO-paliMoOHaIbHBIX YPAaBHEHHH. CBOJASIIMECS K HHUM, TMpOCTeHIIne ApOOHO-pallMOHATILHBIC
Pemenne TekcToBBIX 3a7au aJireOpanyeckuM METOI0M. YpaBHEHHS.
IIpeasiaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 3ajad,
o0cy:kI1aTb MX M PpelaTb TEKCTOBbIE 3aJaud pa3HbIMHU
crocobamu.
3HAKOMHTBCS € MCTOPUEH pa3BUTHS MAaTEMaTHKU
YpaBHeHus JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpaguk. | (OQcBaumBaTh M MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI JIBYX

N HEPABCHCTBA.

Cucrema IByX TMHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU U

JIMHEUHBIX ypaBHeHI/IfI C IBYMs NIEPEMCHHBIMU U CUCTEMBI JIBYX
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CucreMbl

eé peuieHue. Pemenue cucrteM IByX ypaBHEHM, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEIEHHU. (o BU3yaJIbHOM oTIOpe).
(14 g) ['padmyeckas HHTEpIpETALIMS CUCTEMBl YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBHO-TpaQUUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccileI0BAHUSI YPABHEHUI U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpanyeckiuM CriocoOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CrocoO0M: MepexXoaUuTh OT CJIOBECHON (OPMYITUPOBKH YCIOBUS
3a7jauu K anreOpanyeckoi MOJICNIN MyTEM COCTABICHHSI CUCTEMbI
YpaBHEHHUI; pellaThb COCTaBICHHYID CHCTEMY YpaBHEHU;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MOHHUMATb, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJIHOM NMEPEMEHHOM U MX PEIICHHE. |HEPaBEHCTBA; UCIIONB30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOIHATH mpeoOpa3oBaHs HEPABEHCTB, HCMOJIB30BATH IS
(16 ) pelieHue. npeoOpa30BaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBaTh nTUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBA.
I'paguueckas uHTeprnperanuss HEPaBEHCTB U  cHUcTeM |Pemiath  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAJIpaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYAKAATh MOJIYYCHHBIE PEIICHUS.
N300paxkath perieHne HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOM TPSIMOM, 3alMCBIBATH pPEHIEHUE C IOMOIIbIO
CHUMBOJIOB.
Pemath KkBajpaTHbIE HEPABEHCTBA, HCIONB3Ys TpadudecKkue
MIpEJICTaBICHHUS.
OcBanBaTh W NPHMEHATh HEPABEHCTBA I[PU PELICHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJIE MPAKTHKO-OPUEHTUPOBAHHBIX.
DyHKIMHU KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEpIIMHBI apadoIIbl, OCb CHMMETPHH Mapadoibl. |cXeMaTHYeCKH, OOBSICHATh DPACIOJI0XKEHHE Ha KOOPIWHATHOM

Crenennble GYHKIMU C HATYPAITLHBIMH TIOKa3aTeNAMHU 2 U 3, UX
rpauKu ¥ CBONCTBA.
I'paduxu dyrkumii: y =kx,y = kx + b,,y = ax’,y = ac,y

:\/x_,y :k;

TUIOCKOCTH rpaduKkoB pyHKIwmid Bupa:y = kx,y = kx + b,,y =

ax’, y = ad,

Yy = VX, Y = — B 3aBHCHMOCTH OT 3Ha4Y€HUH K0P HUIMEHTOB;
X

OIMCHIBATH X CBOWCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 1O hopMmyIIe.
I[IpuBoanTs, mNpPUMeEpPbI KBAaJIPATUYHBIX 33aBHCUMOCTEH U3
peanbHOM JKU3HHU, (PU3HKH, TEOMETPHH.

BoissBAATH U 00001aTh 0COOEHHOCTH TpaduKa KBaJAPaTUIHON
dyukimm Yy = ax’ + bx + C (IpH HEOBXOMMMOCTH ¢
HAIPAaBJIAIOIIEH TOMOIIBIO).

CTpouTh 1 H300pakKaTh CXeMATHYECKH IPaPUKH KBaJAPATUIHBIX
byHKIMHA, 3a7aHHBIX GopMysiamu Bugay = ax’,y = ax® + g,y
=ax + p)? y = ax + bx + c (upu HEOBXOAUMOCTH ¢
BU3yaJIbHOW OTIOPOi).

AHAJTU3WPOBATH U MPUMEHSITh CBOHCTBA N3YUCHHBIX (DYHKIIHIA
JUIE WX TOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX
pecypcoB.

YuciaoBble
noCJIe0BaTEeIbHOC
™

(154)

[ToHsATHE YK CTIOBOI MOCIEN0BATEIBHOCTH.

3ajaHue IOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dopmynoii N-ro uieHa.

Apudmerundeckas u reomerpudeckas nporpeccun. Popmyisl N-
ro 4jeHa apuMeTHUecKOd M TeoMeTpHUYECKOW Mporpeccuil,
CYMMBI IIEPBBIX N UJIEHOB.

H3z006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuii moYKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinvlii u SKCNOHEHYUATILHBLL POCHI.

Crnooicrvie npoyenmul.

OcBauBath n NPUMEHATDb WHICKCHBIC O603H3,'—ICHI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaAaHUS C HCIIOJbB30BAHUECM TCPMUHOJIOIUH,
CBSI3aHHOH C MOHSITHEM IIOCICIOBATCILHOCTH.

AHaJII/I3I/Ip0BaTb (I)OpMy.]'Iy N-ro 4JjieHa nocjJaea0BaTCIbHOCTU UIN

PEKYPPEHTHYIO dhopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTeNbHOCTEH,  3aJaHHBIX  ATUMH  (popMyramu.
YcranaBiamBatb 3aKOHOMEPHOCTh B MTOCTPOCHUH

[IOCJIEIOBATEIbHOCTH, €CJIM BBIIKCAHBI IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMeTHUYECKYlO M = T'€OMETPHUYECKYIO
IIPOTPECCUU NIPH Pa3HBIX CIOCO0AX 3aaHMsL.

Pemars 3amaun ¢ wucnoiab3oBaHMEeM (opMyn N-ro wieHa
apu(meTnyeckol W TeOMETPUYECKOM MpOorpeccuii, CyMMBbI
NEPBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO HH(POPMAIHIO.
H3zobparcamy  unenvr nocredogamenvHOCmu  MOYKAMU — HA
KOOPOUHAMHOU NIIOCKOCMU.

PaccmaTpuBaTth NpuMepsbl NPOLECCOB U SABJICHUN U3 peaIbHON
KU3HU, WUIIOCTPUPYIOUIME HW3MEHEHHe B apupMeTH4ecKon
IPOTrPeECCUN, B TEOMETPUUECKOI MPOrPECCHH; U300pajicams
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coomeemcmayouue 3a8UCUMOCU 2pAPuUYecKu.

Pemats mnpocreiiliume 3agauM, CBS3aHHBIE C YHUCIOBBIMH
MOCIIEAOBATEIHHOCTSAMU, B TOM YHCJIE 3aJa4d U3 pealbHOU
)KU3HM €  UCIOJB30BAaHUEM  IMPPOBBIX  TEXHOJOTHMA
(37IEKTPOHHBIX TA0HII, TPAPUIECKOTO KATBKYIATOPA U T.I1.).
Pewamp 3a0auu Ha Cl0dICHbIE NPOYEHMDBL, 8 MOM YUCTe 3A0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ MCTOPHUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anusda

3Hanm“41

(18 u)

Yucina v BbIYMCICHMA (3alUCbh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENBHBIMM YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHONICHHUSI, IPOMOPIINH; OKPYIJIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanvyeckue BbIPaKEHHU S (mpeoOpa3oBaHue
anreOpandecKuX BhIPAXKEHUH, JOMYCTHMbIC 3HAYCHHUS).
@OyHkUU (TOCTPOEHHE, CBOWCTBA W3YYEHHBIX (DYHKIIHIA;
rpaduveckoe pereHre ypaBHEHHI U UX CHCTEM).

OnepupoBars NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepaluy HaJl MHOXKECTBaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABICHUE MHOXKECTB ISl ONIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUH 33]a4 U3 APYrHX y4eOHBIX PEIMETOB.
AKTYaJIM3MpOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIE ¢ YMCJIAMH. HATYypaJIbHOE YHCIIO0, IPOCTOE U
COCTaBHOE 4YHCJa, JEIMMOCTbh HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€J0€ YHCII0, MOAYNb YUCiia, OOBIKHOBEHHAs U
JecATUYHAs APOOH, CTAHJAPTHBIA BHUJ YMCIA, apUPMETHICCKUN
KBaJPaTHBIN KOPECHb.
BeInoHATS JeiicTBUS, CPABHUBATH U YIIOPSAA0YUBATH YHCIIA,
MPEACTABIIATh YHCIA HAa KOOPAMHATHOM IPSMOM, OKPYIJIATH
YHUCJIa; BBIMOJHATH NPHUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBble 3a1a4M apuGMETHIECKUM CIIOCOOOM.
PemaTe npakruyeckue 3aa4u, CoAepKallve MPOLEHTHI, J0JIU,
YacTH, BBIPAXKAKOLIUE 3aBUCUMOCTH: CKOPOCTb — BpPEMSI —
paccrosiHue, I1leHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIBLHOCTH TPYAQ.
Pa30uparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha S3bIKC MATEMAaTHK{, HAXOAMThb pEIICHUE, NPUMEHS
MaTeMaTHYECKHI annapar, HHTEePIpPeTHPOBATh PE3YJIbTAT
OnepupoBarb NOHSATHSIMHU. CTENIEHb C LENBIM IIOKA3aTENIEM,
apu(MEeTHYECKUI KBaJpaTHBII KOpeHb, MHOTOUJIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOIHATL OCHOBHBIC [IECHCTBHUSA. BBIIOJIHATH PAcdETHl 110
dbopMynaM, TpeoOpa3OBHIBATH IENbIE, JPOOHO-pAIIMOHATILHBIC
BBIDQKEHUSI U  BBIPAKEHHS C KOPHSIMH, pEalU30BbIBATH
pas3oKeHHe MHOTOWICHa Ha MHOXXHUTEIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpMyN pPa3HOCTH KBaJIpaToB M KBajpara
CYMMBI M pa3HOCTHU (C OIMOPOi Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIOIYCTUMBbIE 3HAYEHUs IEPEMEHHBIX A JPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaeaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBTICHHUSL.

OnepupoBarb noHATUAME: GYHKIMS, rpaduk QyHKUNUU, HYIH
(GyHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIEE 3HAUCHHS
(GyHKIHIH.

AHaTU3MPOBATh, CPABHUBATH, 00CYKIATh CBOICTBA (D YHKIIHIA,
CTPOHUTH UX TpaduKH.

OnepupoBaTh NOHATHSIMHU. TIpPsIMas TPOIOPIHOHAILHOCTS,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (yHKUHA,
KBaJpaTU4Has pyHKLUs, napabosa, runepooa.

Hcnoab30BaTh rpadpuKu /s OTIpeieieHus! CBOMCTB, MPOIECCOB
M 3aBUCHUMOCTEH, JUId pemeHws 3a7ad M3 APYruX Y4eOHBIX
NPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TOMOIIbIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

Boipazkath ¢opMyJIaMH 3aBUCUMOCTH MEX/1y BETMUUHAMU.

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

7 kaacc (He MeHee 68 u)

Ha3zBanmue
pasnea (TeMbl)

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
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Kypca (44cjio

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, JTy4d | POpMYJIHPOBATH OCHOBHbBIC TOHSITHS U OTIPEICICHUS.
reoMeTpuyecKkue | U yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBath  M3y4YeHHBIE  TeOMeTpUYeckue  (QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTJIbL. onmpeeNATh WX B3aHUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33Ja4M (C MCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHne JMHEWHBIX W YIJIOBBIX BEIWYHMH, BBIYHCICHHE |OMOPbI: HABOJSIIME BOIPOCHI W/WIM alFOPUTMa Y4EOHBIX
reOMeTPHYEeCKHX |OTPE3KOB U YIJIOB. JENCTBUN).
BeJIHYHUH [lepumerp u  mnowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiiniye NOCTPOSHUS ¢ MOMOIIBIO ITUPKYIIS U
(14 ) MPSIMOYTOJILHUKOB. JIUHEHKH.
H3MepsATH IMHEHHBIC U YTIIOBBIC BETMUYNHBI TCOMETPHUSCKUX U
IIPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NPOBOJIUTH IPYOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3amaun Ha BBIYMCIICHHUE JUIMH OTPE3KOB W BEIUYHH
YTJIOB.
Pemathb 3a/1a4n Ha B3aMMHOE PACIOJIOKEHUE T€OMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALUIO YTTIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTOKa3aTeNbHbBIE PACCYKICHHUS.
3HAKOMUTBHCS C UCTOPHUEH pa3BUTHS IreOMeTPHUH.
TpeyroabHuKH [TonsiTve ©0  paBHBIX TpEYroJbHHKaX M  IepBUYHBIC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJHHUKOB HAa TOTOBBIX
(22 ) MPEJICTAaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYrOJIbHUKOB.
CBOICTBO MeIMaHbI NPSMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYToJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonblieli CTOPOHBI TPEYrOJIbHUKA JIEKHUT OONbIIUI

YT OJL

BHU3yaJIbHOW OTIOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIbHUKOB.

®opMyIMpOBATH oTpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeAMaHbl TPEYroJibHUKA; CEPEIMHHOIO MepHeHANKYIspa
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[Ipocreliline HeEpaBEeHCTBA B T'€OMETPHMU.
mpeyeonvHuxka. Hepasencmeo nomamnou.

[IpsAMOYTOJIbHBII TPEYTroNLHUK ¢ YriaoM B 30°,
[IepBble MOHATHSA O JOKA3aTEIbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYroJbHUKA NPH HEOOXOIMMOCTH C
OIIOPOi1 Ha aJITOPUTM IIpaBUJIA.

®@opmyaupoBaTh CBOWCTBA U NPU3HAKU PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a/1a4M C IOMOIIbI HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs MIpU3HAKU paBEeHCTBAa  MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3ajadax (C HMCIOJIb30BAaHHUEM CMBICIOBOMI
ONOpPBI: HABOJILME BOMNPOCH H/WIM aIrOpUTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJdsl  HCCIAeJOBAHUSA
CBOICTB U3y4YaeMbIX QUIYP.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.

IMapanienbHble [Tapannensnele mpsMble, uX cBoiicTBa. Hakpect nexamue, | @opMyJMpoBaTh MOHSITHE  MApajUIEIbHBIX  MPSAMBIX,
npsAiMble, CyMMa COOTBETCTBEHHBIE U OJTHOCTOPOHHHUE YIJIbI (0Opa30BaHHBIE IIPU | HAXOAUTH IPAKTUIECKUE TPUMEPHI.
yIJ10B HepeceyeHNH MapauieNIbHbIX MPSAMBIX CEKYILEH ). M3y4yaThb cBoiicTBa yrioB, 0Opa30BaHHBIX MpPU MEPECEUCHUU
TPeyroJibHUKa [lpu3Hak  mapaJIeNbHOCTH  HPSMBIX  Y€pe3  PaBEHCTBO |[1apaJUIEbHBIX IPSAMBIX CEKYyILLEH
(14 9) PacCTOSTHUM OT TOYEK OJTHOM MPAMOM O BTOPOH NPSAMOM. IIposoauTs a0Ka3areqbcTBa. DOPMYJIHPOBATE TeopemMy
CyMMa yriioB TpEYroiabHUKA U MHOTOYTOJIbHUKA. NapajuIeIbBHOCTH  JIByX IPSAMBIX C IIOMOLIBIO  YIJIOB,
BHeninue yriel TpeyrojipHUKa 00pa30BaHHBIX MPU IEPECEYEHUU ITUX INPSAMBIX TpPETbEeH
IPSAMOM.
BbIyuciasiTh CyMMy yIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
Haxonuth uyucinoBble W OyKBEHHbIE 3HA4YEHHUS YIJIOB B
reOMETPHUYECKUX 3ajadaX C UCIIOIB30BaHUEM TEOPEM O CyMMeE
YIJIOB TPEYrOJAbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCH C HCTOPHEH PA3BUTHA TEOMETPHH.
OxpyKHOCTH OKpy»XHOCTb, XOpAbl U TUAMETPHI, UX cBoWcTBa. KacatenbHas k| @opMyJMpoOBaThL  ONpedeJeHUsl:  OKPYXXHOCTH,  XOPJIbI,
H KpYT. OKpykHOCTH. OKpYy>KHOCTb, BIMCaHHass B Yroi. [lowamue o|nuamerpa M KacaTeIbHOW K OKpyxHocTu. M3ydaTrh wux
I'eomerpuueckue |/ 'MT, npumenenue 6 3adauax. buccekmpuca u cepeounHblil|CBONCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
MOCTPOCHHA nepneHouKyap KaK 2eomempuieckue Mecma mouex. HccaenoBarp, B TOM 4KCIE HCNOAB3YS HHU(POBLIE peCypChl:
(14 ) OKpyXHOCTb, OINMCAaHHAs OKOJO TPEYroJibHUKa. BrimucaHHas B | OKPYKHOCTb, BIIMCAHHYIO B yroil; LEHTP OKPYKHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonvzoeamv memoo ['MT onn doxazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yello8 MPeY2ONbHUKA U CePeOUHHbIX
NEepneHOUKyIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBiageBartb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPYXHOCTEH  TpEYroJbHUKA, HAXOAUTh LEHTPhl 3TUX
OKPYKHOCTEH C OIIOPOX HA aIrOPUTM IIPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJSApa JAHHOIO OTPE3Ka;
IpAMOM,  NPOXOIAIIEH  4Yepe3  JAaHHYI  TOYKY U
NEPIEeHIUKYJIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI AAHHOIO
yrja; TPEyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM Ipu
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.

IHoBTOpEHME,
00001IEHNE
3HAHUH

(49)

[ToBTOpenue u 0000IIEHHE OCHOBHBIX IOHATHH W METOIOB
Kypca 7 Kiacca.

PemaTthb 3agaun Ha IMOBTOPCHHUEC, HIINIIOCTPHUPYIOMIUC CBA3U
MCKAY pa3JIMYHBIMHA YaCTAMU KypcCa.

8 kiacc (He MeHee 68 u)

HazBanue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS

YeTpIpEXyroJibHUK
n

Hapannenor paMM, €TO0 INPU3HAKU U cBoiicTBa. YacTHbIe crydan
Hux

napajjiesorpaMMoB  (TIPSIMOYTOJIbHUK, poMO, KBajpar),

M300paxkaTh M HAXOAUTH Ha YEPTEKAX UYETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku U cBoiictBa. Tpanenus. PaBHOOOKast U IPsIMOYTOJIbHAS
TpaIenny.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opmyIupoBaTh omnpeseJieHUsI: napasuienorpamma,
NpsSMOYTOJIbHUKA, poMOa, KBajpara, Tparenuy, paBHOOOKON
Tpanenny, IpsSMOYTroJIbHON TPareHH.

Hcnoab30BaTh NpPH  pellleHUH MNPOCTeiux  3aaaq
NPU3HAKH U CBOMCTBA: MapajiesiorpaMMa, MpsiMOyroJIbHUKA,
pomba, KBaapara, Tpamelud, paBHOOOKOH Tpameuuw,
IPSMOYTOJIBHOM Tpanenuy.

I[IpuMeHATH MeTOA YIBOCHUS MEIHaHBl TPEYrOJBHUKA C
OIIOpPOH Ha aJITOPUTM IIPaBHJIA.

Hcnonb3oBaTs 1UQPOBBIE PECypchl JUIS  HCCIEIOBAHUS
CBOWCTB M3y4aeMbIX QUTYp.

3HaKOMUTbCA C UCTOPHEN Pa3BUTHA IreOMeTPHM.

Teopema PaJieca
U Teopema o
NPONOPUHOHATbH
bIX OTpe3Kax,
1no/100HbIE
TPEYTroJbHUKH
(15 4)

Teopema Daneca u meopema 0 NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsist TuHUs TpeyroibHUKa. Tpamnenus, e€ cpeaHsist TUHUS.
Ilponopyuonanvnvie  ompesku, NOCMpOeHUe  YemeEPMo2o
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2oivbHuKe.
IlooobHbie  mpeyeonbHUKU. Tpu  npusnaxa
mpeyeonvhukos. IIpakTnyeckoe NpruMEHEHHUE.

nooobus

IIpoBoaMTH MOCTPOEHHS C OMOLIBIO HUPKYJIA U JINHEUKH C
ucnosbp3oBaHue  rteopembl  Qajeca U TEOpeMBl O
IPONOPLUOHAIBHBIX ~ OTpE3KaX, CTPOUTh  YETBEPTHIN
IIPONOPLUOHANIBHBIM OTPE30K C ONOpPOH Ha 3PUTENBHYIO
HarJsJHOCTb.

Haxoauth 10700HbIE TPEYTOJIBHUKN HA TOTOBBIX YepTexkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJN00US MpH
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

Pemats 3agaum Ha NOJOOHBIE TPEYrOJIBHUKH C TMOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOEHHUSI YepTeX el U HaXOKJIECHUs
MOJOOHBIX  TPEYroJbHUKOB  IPU  HEOOXOOUMOCTH  C
HaITpaBJISAOIIEH TOMOIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C MCIIOJb30BAaHUEM IPU3HAKOB
000U HECIIOKHBIX T'€OMETPHUYECKUX 3ajlad ¢ OMOpod Ha
aJITOPUTM y4eOHBIX JIeHCTBUM.

IIpumeHsiTh  TOJNydYE€HHblE  3HAHMUS  NpPU  PEIIEHUU
FEOMETPUUYECKUX U MPAKTUYECKUX 33a4 IPU HEOOXOIMMOCTH
C HAIpAaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPHH.
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ILnomann.
Haxo:xnenue
nmjaomaaen
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
noo00HbIX (uryp
(14 v)

[TonsiTrie 06 00IIEH TEOPUU TUTOIIAIH.

®dopMmynbl IS IUIOMIAM  TPEYroJbHHUKA, TMapajuiesiorpaMMa.
OmHoweHue niowaoei mpeyeorbHUK08 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢hueyp uepes pazduenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha kieTyaToit Oymare.

[Tnomanu momo6ubIx Guryp. Beraucnenue miomanei. 3agadu ¢
MPAKTUYECKUM COJep)aHueM. Pewenue 3adau ¢ nomoupio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjajeBaTh NEPBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIeH

Teopun Iwomanu (Mepsl), (oOpMYyJIMPOBaTH CBOWCTBA
IUTOIIA !, BBICHATD UX HATJISAHBIA CMBICI.

[TpumensaTs  ¢opMynbl  IJIOMIAAM  HapajuiesiorpaMMa,
TPEyroJbHUKA, Tpalemud C OHNOpPOH Ha CIPAaBOYHYIO
UH(OPMALIHIO.

I[IpumeHsTH bopmytsl TUTOIIATH BBIITYKJIOTO

YETBIPEXYTOJbHUKA YEPEe3 IUAarOHaIu U YIoJl MEKIy HUMU C
OTIOPOY Ha CIPABOYHYIO WH(OPMAIIHIO.

Haxoauth tuomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YACTH U JOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOIb30BaHUSA BCIIOMOTaTEIbHON
IJIOIIAH ISl pELIEHUSI TEOMETPUYECKUX 3a/1a4.

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

BoruncasTe 1011 pa3inuHbIX MHOTOYTOJIBHBIX QUTYP.
Pemiate 3a1a4u Ha IUIOIAIb C IPAKTUYECKUM COACPKAHUEM
II0CJIE COBMECTHOTI'O aHAIN3A.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHUH
(10 v)

Teopema Ilucaropa, e€ noka3zaTenbCTBO M MPHUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (YHKIMM OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHS B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
CooTHOLIEHHsT ~ MEXIY CTOPOHAMH B NPSMOYTOJIBHBIX
TpeyroyibHuKax ¢ yrinamu B 45° u 45°% 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBatrh €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Bnaznetb NOHATUSMH TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOTrO
yriia, IpOBepATh UX KOPPEKTHOCTD.

BbiBOOMTL  TPUTOHOMETPUYECKME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOM Ha CIPaBOYHYIO
MH(pOpPMAaLIHIO.

HccnenoBarh  COOTHOLIEHMS  MEXIy  CTOPOHAaMU B

IPSIMOYTOJIBHBIX TPEYrOJIbHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBIAOLIEN TOMOILBIO.

Ucnonb3oBars  Qopmynsl  NpuBefeHHs U
TPUTOHOMETPHUECKOE TOXKAECTBO ISl HAXO0XKIEHUS
COOTHOIIEHUN MeXJy TPUTOHOMETPUYECKUMH (QYHKIMIMHU
pPa3IMYHBIX OCTPBIX YIJIOB C OMNOpPOW Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHIO.

IIpuMeHATH MOJIydyeHHbIE 3HAHMS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ady (MpH HEOOXOJUMOCTH C OINOpOi Ha
JITOPUTM IIpaBUIIA).

3HAKOMUTBLCH C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U IEHTpalIbHBIE YIUIBI, YIOJ MEXKIAY KacareabHOW U | DopMy/IHPOBATH OCHOBHBIC OIPEAETICHUS, CBSI3aHHBIE C

OKPY’KHOCTH. XOPJAOH. yrjlaMd B KpyTe (BIIUCAHHBIN yToJI, HEHTPAIbHBINA yTo).

Bunucannbie VYTIIbl MEXY XOpIaMH U CEKYILIUMH. HaxoauTh BnMcCaHHBIE YIJiibl, OMUPAIOIIMECST HA OAHY YTy,

U ONHMCAHHbIE Brnucannbie U onucaHHble YETHIPEXYTOJIBHUKHU, UX MPU3HAKU U | BBIYMCJISTH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,

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

U. r€OMETPUUYECKHX 3a/1au. LHEHTPAIHLHOM yIie TpH HEOOXOAUMOCTH C BHU3YaJIbHOM

KacareiabHbie B3aumHoe pacnonokeHue ByX ~OKpyxkHocTed. Kacanue | onopoiu.

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

Kacanue BIIMCAHHBIC U ONMCAHHBIC YETHIPEXYTOJIbHUKHY, BHIBOAUTD UX

OKPY KHOCTeM CBOICTBA U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3A.

(13 4) Hcnoab3oBaTh 3TH CBOWMCTBA M MNPU3HAKKA IPU PELICHUU
3az1ay.

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

00o0menune KJIaccOB, 0000IIeHNE 3HAaHUH. MEXYy Pa3IuYHbIMU YaCTSAMHU Kypca.

3HAHUM

(4 4)

9 knacc (He MeHee 68 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS
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Tpuronomerpusi. |Omnpenenenne TpuroHoMerpudeckux (GyHkuuid yrioB ot 0° 10| @opMyIupoBaTh  ONpedeJeHHs]  TPUTOHOMETPHYECKHUX
TeopeMbl 180°. KocuHyC ¥ CHHyC OpsAMOro W Tymoro yria. Teopema|(QyHKIMH TymbIX M NPSIMBIX YIJIOB C BU3YaJbHON OMOPOM.
KOCHHYCOB 1 kocuHycoB. (OOoOménHas) Teopema cuHYCOB (¢ paamycoM|DopMylnpoBaTh T€OpeMYy KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINKCAaHHOH OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH W BEJIMYHH | PAJUYCOM OIHMCAHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYTOJIbHUKOB. Pemiath TpeyroipHUKH C OMOPOHl Ha AITOPUTM Y4EOHBIX
TPeyrojbLHUKOB ®opmyna MmIomaal TPEyrojbHUKa 4epe3 JBe CTOPOHBI M YroJ | I€HCTBUM.
(16 4) Mexay Humu. @opmyrna miomaay 4eTblpEXyrojipHUKa uepes ero | Pemate  mpakTuyeckue  3aauM, CBoOAsIIMecH K
JUAroHaJIN U yroJl MEX]ly HUMHU. HAXO0KIEHUIO PAa3TUYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[IpakTH4eckoe MpUMEHEHHE JOKAa3aHHBIX TEOPEM.
IIpeoopaszoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBatp NOHSITHE npeoOpa3oBaHus no100ous.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX huyp. HceaenoBath OTHOIICHUE JTMHEWHBIX JIEMEHTOB (UTYp TPHU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu noxodus. Haxogurs npumepsl moaodus B
COOTHOLIEHUS B npou3BeOeHuU Ompe3Ko8 CeKywux, meopema o0 Keéaopame|OKpPYKarOUeH AeHCTBUTEIbHOCTH.
OKPYKHOCTH KkacamenvHot. [Ipumenenue 6 peutenuu ceomempuyieckux 3aday. | Bolgooums mempuueckue coomuowieHus mexncoy ompesKamu
(10 v) X0pO, CeKyWux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHbIX MPeY20JIbHUKOS.
Pewams ceomempuueckue 3aoauu u 3a0auu U3 peaibHOlU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbl OmnpeneneHne BEKTOPOB, CIOKEHUE M PA3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl KaK HaMpaBlIEHHBIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIICI0BATH re€OMETPUYECKUI (nmepemerexue) u

DU3NYECKU U TEOMETPUUECKUM CMBICII BEKTOPOB.
PaznoxxeHnue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHOoe NpPOU3BEIAEHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXO0XJAEHUS JIJTMH U YTJIOB.

Pemenue 3a1ad ¢ mOMONIIBIO BEKTOPOB.

[IprMmeHeHre BEKTOPOB [JI PEIICHUS 3aJa4 KUHEMATHUKUA U
MEXaHHUKHU.

busnueckuil  (cuiaa) CMBICIBI
BOIIPOCHBIN IJIaH.

3HaTh ompeaeNeHMss CYMMBI U PAa3sHOCTH BEKTODPOB,
YMHOKEHHS BEKTOpa Ha 4YUCIIO, HCC/Ie0BATh
reOMEeTPUYECKUN U PU3NUECKUI CMBICIIBI 3TUX ONEpaLnid.
Pemiate reomerpuyeckue 3aJadyd ¢ MCIOJIB30BAaHUEM
BEKTOPOB.

PackinaabiBaTh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaISpPHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIC CBOMCTBA.

BpryucasaTs CyMMy, pa3sHOCTh M CKaJSIPHOE NPOU3BEICHHE

BEKTOpPOB C OIIOPOM Ha
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BEKTOPOB B KOOPIMHATAX.
IIpuMeHATH CKalXspHOE NMPOU3BENCHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JlekapToBbI JlekapTOBBI KOOPANHATBI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIbHON CUCTEMBI KOOPJMHAT,
KOOPAWUHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI()(UIMEHT, TAaHTEHC YTIia |AEKaPTOBBIX KOOPIMHAT TOUKH.
IJIOCKOCTH HaKJIOHA, NapaljiesIbHblIe U IePICHAMKYJIIIPHbIE IPSMBIE. HccaenoBath ypaBHEHUE IPSIMOI M OKPY’KHOCTH € OIOPOI Ha
(9 9) YpaBHeHHEe OKpYKHOCTH. HaxoJIeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIaH.
nepeceyeHust OKpY>KHOCTHU U MPSIMOH. HaxonuTs LeHTp U pasnyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH F'€OMETPUYECKUX 3a/1a4. PemaTth 3aga4m Ha HAXOXIEHUE TOYEK [IEPECEUEHUS NMPSMBIX
Hcnonb30BaHue MeToja KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax U OKPYKHOCTEH C MOMOIIIbIO METO/1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBa yriioBoro koddduimenta mpsmoin
IpU pPELICHUH 3aJay, s ONPEICNICHUS PaclOIOXKEHUS
MPSMOM.
IIpuMeHATh KOOPIUHATHI NPH PELIEHUU I'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajiady, JUIsl IOCTPOEHHsS] MaTeMaTU4EeCKHUX
MoJieIel pealibHbIX 3aa4 («MEeTOJl KOOPAUHATY).
IHoab3oBaTbest AN TOCTPOGHHS U MCCIEIOBAHUM
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX 3JIEMEHTOB.| DopMyJIHpPOBATH ornpezeneHne IPABUIIbHBIX
MHOIOYroJIbHUKH. |Yucio 7 M JUIMHA OKPYXKHOCTH. [[nMHAa AyrH OKpPY)KHOCTH.|MHOIOYrOJbHHKOB, HAXOAUTH UX JJIEMEHTBHI.
Jauna Panuannas mepa yria. ITosb30BaTBLCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPY’KHOCTH U
IUI0IIAIb KPYyra.
Boruucienue
nmjaomanen

(84)

[Tnomanp kpyra M €ro 3JIEMEHTOB (CEKTOpa M CErMEHTa).
Boruncnenue miomanen Gpuryp, BKIIOYAIOIUX 3JIEMEHThI KpyTa.

MOMOUIbIO TPaBWJIbHBIX MHOTOYTOJIbHUKOB, OINpelesiTh
YHCIIO 7T, JUIMHY IyTU U paJlaHHYI0 MEpy yIJa o oopasiy.
IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
¥ Ha000pOT MO BU3YaJIbHOMU OIope.

OmnpeneasaTs MI01AL KPYTa.

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

Boruncasars miomanu (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OIIOpoii Ha CIPaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1uromany B 3a1a4ax peagbHON )KU3HU.

JBuzKkeHUSs Ionamue o 08udceHuU NIOCKOCMU. Pa3dupars  mpuMephl,  WUIIOCTPUPYIOIIUE  MOHATHUS
TJIOCKOCTH Tapannenvrnulii neperoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 9) CUMMEmMPUU. @opMyaupoBaTh OIpPEICICHHs MapauIeIbHOTO IEepeHoca,
Ipocmetiuwiue npumeHneHus 6 peuieHuu 3a0ay. MOBOPOTa U OCEBOW CHMMETPUM C BH3YyaJbHOW OIMOPOIA.
HaxoauTh HEMoIBUKHBIE TOYKHU 0 00pa3ILy.
HaxoauThb IIEHTPHI M OCH CUMMETPUH npocTeimux Guryp mo
oOpasiy.
Ilpumenamp napannenvuvili NEPeHoOC U CUMMEMPUO npu
peueHuuy 2eomempuiecKux 3a0a4 (pazoupamos npumepbl).
Hcnonwvzoseamp 01151 nocmpoenus u ucciedo8anull yu@pposvie
pecypcbl.
IMoBTOpEHUE, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QHUrypa, TOUYKa, IpsMasi, yroi,
00o0menue, KJIacCOB, 0000IIEHUE ¥ CHCTEMATU3aIlHsI 3HAHUH. MHOTOYI'OJIbHUK, PaBHOOEAPEHHBI M  pPaBHOCTOPOHHUM
cucrematusamusi | [Ipocreiime reomerpudeckue (QUIYpBI W WX  CBOWCTBA. | TPEYrOJIbHHKH, MPSIMOYIOJbHBI TPEYrOJIBHUK, MeEIHUaHa,
IHARMIZ H3mepeHne reoMeTpuiecKiux BeJITHYHH. OucceKTpruca M BBICOTA TPEYTOJNBHUKA, MNapajlIesorpaMM,
(7 u) TpeyroabHHUKH. pPOMO, TIPSIMOYTOJIBHUK, KBAJpaT, TPArenus; OKPYKHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBbIE.

OKpyXHOCTh U Kpyr. ['eoMeTpudeckue MOCTPOCHHs. YTIbI B
OKPY’KHOCTM. BrnmcanHele W ONUCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsAimas 1 OKpyKHOCTB.
YeTbIpEXYroJbHUKY.
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHomMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockocth. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTyp.
JlekapTOBbI KOOPIMHATHI HA TJIOCKOCTH.

Bnucanzsie n OITMCAHHBIC

KacaTeJbHasl, paBeHCTBO M 1oao0ue Guryp, TpeyrojibHUKOB;
NapajuleIbHOCTh M MEPHEHAUKYISIPHOCTh MPSIMBIX, YToJl
MEXNY NpSAMBIMH, CHMMETPHS OTHOCUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PAcCTOSHUE, BEIMYMHA YyIia, IUIOAb,
HEPUMETP.

HUcnonv3oBate  (opmyabl: nepumeTpa U IUIOIIALU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BEMa MPSMOYTOJILHOTO Mapajliesenunesa.

OnepupoBarb NOHATHAMM: IPSAMOYIOJIbHAs — CUCTEMa
KOOpJMHAT, BEKTOp; MCHOJAb30BaTh JTH TOHATHUS IS
MIpeJICTaBICHUs] JaHHBIX U pEIIeHUs 3ajad, B TOM YHCIEe U3
JPYTruX y4eOHBIX PEAMETOB.

Pemath 3agaum Ha TOBTOPEHHE OCHOBHBIX MOHSTHH,
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BekTops!l Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBS3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeToa 715 pelieHus 3a/1a4u.
Penrartn 3agaun U3 noBceJHEBHOM KU3HU.

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

7 kaacc (He meHee 34 4)

Ha3Banue
pa3neina (TemMbl)
(4ucy10 4acoB)

OcHoBHOE€ CoI€epiKaHue

XapaKTepnchca JACATECJIBbHOCTH Oﬁy‘{alOHII/IXCH

Ilpeacrasiienune
AAHHBIX
(7 )

IIpencraBnenve naHHBIX B Tabimunax. [IpakTuueckue
BBIUMCIICHUS 10 TaOJW4YHBIM JaHHbIM. l3BriedeHue u
UMHTepHpeTanus TaONu4HbIX JTaHHbIX. [IpakTnyeckas pabota
«Ta0auub.

I'paduueckoe npencTaBiIeHHE JAaHHBIX B BHUJAE KPYTOBBIX,
CTOJIOMKOBBIX (CTONOUYATHIX) nuarpaMM. UTeHue u mocTpoeHue
nuarpamm. [IpumMeps! neMorpaduyeckux auarpamm.
[IpakTuueckas padota «JlnarpamMmby.

OcBanBaThp Ha 0a3zoBoM YPOBHE CIoco0bI
MPE/ICTAaBICHUS] CTATUCTUYECKUX JaHHBIX W YHUCIIOBBIX
MacCUBOB C TIIOMOLIbIO TabauIl MW JuarpamMm C
WCIIOJIb30BAHUEM  aKTyaJbHBIX M B@XHBIX JIAHHBIX
(nemorpaguueckue JTaHHBIE, IIPOU3BO/ICTBO
MPOMBIIUIEHHON M CEIbCKOXO3SMCTBEHHONM MTPOIYKIINH,
OO0IIECTBEHHbIE U MPUPOIHBIC SBICHUA).

HN3yuars meroabl paboThl ¢ TAaOJUYHBIMU U
rpadM4ecKUMHU TPEACTABICHUSAMH JAaHHBIX C TOMOIIBIO
HU(POBBIX PECypcoB B XOJle MpaKTHUYECKHX paldoT (c
HaIPaBJIAIOIIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 4)

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menuana 4uciioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[IpakTuueckas padota «CpeaHue 3HAYCHUS».

HauGonbiiee 1 HauMeHbIIIee 3HAUESHUST YHCIIOBOT0 Ha0opa.
Pa3max.

OcBauBaTh Ha 0a30BOM YypPOBHE NOHSITHS. YUCIIOBOH
HaOop, Mepa IEHTPAIbHOW TEHACHIMH (Mepa ILIEHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METUaHA.
OnucpiBaTh CTAaTUCTUYECKHWE JAHHBIE C TOMOIIBIO
cpeaHero apupMeTHYecKoro U MeauaHbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHLHOM HAJISATHOCTH W/WIN
BepOAIBHON OTIOPHI)

N3yuaTh cBolicTBa CpeqHHMX, B TOM YHCIE C ITOMOIIBIO
U(POBBIX PECYpCOB, B XOJI¢ MPAKTHYECKHX paboT, (c
HaIpPaBJISAOLIEH TOMOIIIBIO).

OcBauBaTph Ha 6a30BOM YPOBHe NOHATHUSA: HauboJbIIEE
Y HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBA, pa3Max.
PemaTts 3agaun Ha BHIOOP crioco0a OMHMCaHUs JaHHBIX B
COOTBETCTBUM C MPHPOJOW JAaHHBIX H  LEJISIMHU
MCCIICIOBAaHMS C HAIIPABIISIONIECH TOMOIIBIO.

Cayuaiinas
W3MEHYHBOCTh

(6 )

Cryuatinas uzmenuusocms (npumepwl). Yacmoma snaueHuti 6
maccuse dannwvix. I pynnuposxa. I'ucmoepammul.
Ipakmuueckasn paboma « Ciyuainas usmMeH4Uu80Cmb).

Oceéaueamv nouamusa. yacmoma 3HAYEHUU 6 MAcCCUuse
OQHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoums cucmoepammul no oopasyy

Oceausams cpaguueckue npeocmasienus pasuvix U008
CVUAUHOU UBMEHYUBOCMU, 8 MOM HUCTe C HOMOUbIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou pabomeoi.

BBenenue B
TeopuIo rpagos
(4 9)

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epagha. Cmenenw (s8anenmuocms) eepuunvl. Hucno pébep u
cymmapuas cmeneHs gepuwiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. O6x00 epagha (dtinepos
nyms). [Ipedcmaenenue 06 opuenmuposanuvix epagax.

Oceausamv nonamusa. cpag, éepwuna zpagha, pedopo
epaga, cmeneHs (8a1EHMHOCIb BEPULUHDBL), YENb U YUKIL.
Oceausamv nonamusn:. nyms 8 epage, 3i1epos nyms,
00x00 epacgha, opueHmuposauHwlil cpag.

Oobcyyncoamv peuienue 3a0auu Ha NOUCK  CYMMbl
cmeneHell gepuiun 2paga, Ha nouck obxoda epaga, Ha
noucKk — nymeil 8  OpPUEHMUPOBAHHBIX  2pagax ¢
Hanpasisoueti NOMOWbIHO.

Ocsausams cnocodvl npedcmasieHus 3a0ay u3 Kypca
aneebpul, ceomempuu, meopuu 8epoImMHOCMel, Opyeux
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npeomemos ¢ nomowplo 2paghos  (Kapmel, cxembl,
aneKkmpuiecKkue yenu, QyHKYUOHAIbHbIE COOMEEMCMaELUsL)
HA npumMepax.

BepositHOCTB M

Cryuaunsiii onolm u ciyyaiHoe coovimue. Beposmuocmov u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4yacToTra yacmoma coovimus. Ponv manoseposmuvix u npakmuyecku | cobvimue, MAl08epoOamHoe U NPAKmuiecku 00CmosepHoe

CJIYy4YaiHOr o 0ocmosepHblx codbvimutl 8 npupooe u 6 obwecmee. Monema u | cobvimue.

co0bITHS USpaIbHAas KOCMb 8 Meopull 6epOMHOCMEL. H3yuamo 3nauuUMOCMb  MANOBEPOAMHBIX  COOLIMUL 6

(4 q9) Ipakmuueckas paboma « Hacmoma vinadenus opiay. npupooe u obwecmee Ha BAJNCHLIX nNpumepax (asapu,
HecuacmHvle cuyyau, 3awuma NepCoHAIbHOU
ungopmayuu, nepedaia OAHHsIX).
H3yuams ponv Kiaccuueckux 8eposmHOCMHbBIX Mooenell
(MOHema, uepanvbHas KOCMb) 6 Mmeopuu 8eposMHOCMEL.
Habénwoame u uzyuame uacmomy cobwbimutl 8 NPoCmMulx
IKCHEPUMEHMAX, 8 MOM HUcie ¢ NOMOWbIO YUPposwix
Pecypcos, 8 xo0e npaKmu4eckot pabomel.

O600menue, [IpencraBnenne  ganHbiX.  OmnucarenpHas — craTUCTHKA. | [IOBTOPATH W3ydeHHOE U BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTB City4aitHOTO COOBITHSI. 3HAHUU.

(5 9) Pemats 3aga4u Ha IpEICTaBICHNE U OTIMCAHUE TAHHBIX C

MOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HAIPaBIISIOIICH
MTOMOIIIBIO.

Ob6cyxaarn npuMepbl CITy4alHBIX COOBITHH,
MaJIOBCPOATHBIX U MPAKTUYCCKU JOCTOBCPHBIX CﬂyqaﬁHBIX
COOBITHI, UX POJIU B IPUPOJE U )KU3HHU UEIOBEKA

8 kiacc (He MmeHee 34 4)

Ha3Baunmue
pasaesia (Tembl)

OcHoBHOE cogep:xaHue

XapakTepuCcTHKA 1eATEIbHOCTH 00y4al0MINXCs

83




(4HCy10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 9)

IIpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
CrnydaiiHast '3MeHYUBOCTh. CpeTHue YUCIIOBOTO Habopa.
Cayyaiinble coOpiTus. BepositHocTH u yactoThl. Kitaccuueckue
MOJIETI TEOPUU BEPOSITHOCTEH: MOHETA U UTPAJIbHAS KOCTb.

I[loBTOPSAITH M3Yy4EHHOE U BBICTPAMBATh CUCTEMY
3HaHUM.
Pemiate 3agaum (Mo BH3YyaJbLHOIl  omope) Ha

IPEICTaBICHUE U ONMCAHHWE JAHHBIX C
U3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3agaum (Mo BH3YyaJbHOIl  omope) Ha
IIPEJCTaBICHUE TPYIIIMPOBAHHBIX JAHHBIX M OIHCAaHUE
CIIy4aliHOM U3MEHYUBOCTH.

Pemate 3agaum (M0 BH3YaJbHOWl  oOmope) Ha
OIIpeJIeJIEHUE YacTOThI CIyYalHbIX COOBITHI, 00CYKICHHUE
NPUMEPOB  CIy4alHBIX COOBITHH, MaJOBEPOSATHBIX H
IPaKTUYECKHU JOCTOBEPHBIX CIIy4alHbIX COOBITHIH, UX POIH
B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIOMOIIIBIO

OnucarejbHast Ompxnonenus. [ucnepcus uucnogozo naoopa. Cmanoapmnoe | Oceaueamov NOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUc1068020 Habopa. [{uazpammel pacceusanus. OMKIOHEHUe, UCHONb308AMb MU XAPAKMEPUCTIUKU 0I5
PaccenBanue ONUCAHUA PACCEUBAHUS OAHHBIX.
JAHHBIX Yuacmeosamv 6  obcyicoenuu  cunomeszvr 00
(4 9) OMCymcmeuu UiU  HATUYUU  CEA3U N0  OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusamusi no UMeWUMCs
OGHHBIM, 8 MOM YUCTe C NOMOWbI0 KOMNbiomepa (nocie
COBMECMHO20 AHAU3A).
MHo:kecTBa MHoxecTBO, moaMHOXKecTBO. Omnepanuu HaJ MHOXKecTBamH: | (OcBaMBATh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
(4 9) oObeITUHEHNE,  TepecedeHne,  jgomonHeHue.  CBOHCTBA | MOJMHOXECTBO.
oreparuit HaJI MHO>KECTBaMHU: HEPEMECTUTENIBHOE, | BBINMOJHATH onepamnuu HaJI MHO>KECTBAMH:
coueTaTeIbHOe, pacClpeIeIUTeILHOE, BKITIOUCHHUS. o0beMHeHne, TIepeceueHne, TOomoHeHne (TI0 00pasIy).
I'paduueckoe npeacTaBIeHIE MHOXKECTB. Hcnoab3oBathb CBOWCTBA: MEePEeMECTUTENHHOE,
COYeTaTeNlbHOe, pAacCHpeleUTeIbHOe, BKIIOYCHUS (C

WCIIOJIb30BaHHUEM BU3YAJILHOH OIOPHI).
Hcnonb3oBath rpaduueckoe mnpeacTraBieHUE MHOXKECTB

84




IIpY ONMCAHUU PEAIbHBIX IPOLIECCOB U SBICHUM, NpHU
pEeIIeHnH 3a/1a4 U3 APYTruX YUeOHBIX MPEIMETOB U KypCOB
(c uCnOJIB30BaHNEM BU3YaJIbHOMN OIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHS.
bnaronpustcTByomue 3eMeHTapHable coobITus. BepostHocTH
coObITHH. OnbITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITH C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMI.

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIaronpHUsTCTBYIOIIUX  JIEMEHTAPHbIX
COOBITHI, PABHOBO3MOXHBIE HJIEMEHTAPHBIE COOBITHSI.
Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEH COOBITUI
[0 BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIy4aiHOTrO
onbITa (C MCHOJIb30BAHUEM 3PUTEIBHOM HAIJISIIHOCTH
1/uii BepOaIbHOM OIIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B ONbITAX C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJE C HNOMOILIBIO KOMIbIOTEpa (C
UCMOJb30BAHUEM  3PUTEIbHOM  HArSIAHOCTH — W/WIK
BepOaJIbHON OMOPHI).

IIpoBoanTh M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMU
AIIEMEHTapHBIMU COOBITUAMHU (C MCIOIb30BAaHUEM MOHET,
UTPATbHBIX KOCTel, JIPYTUX Mojieneil)
B XO/€ MpaKTHYECKOW paboThl (C HCIOJIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
TeopuIo rpagos
(4 9)

B

Hepeso. Ceoiicmea  Oepega:  eOUHCMBEHHOCMb — NYMU,
cywecmeosanue GUCAYell BepULUNbl, CEA3b MeNCO)y HUCIOM
gepuiun u yuciom péoep. Ilpasuno ymodcerus.

Oceausamv nonamun. oOepego Kak 2cpag) 0e3 yuxua,
sucauas eepuwiuna (1ucm), 6emeb depesd, nNymov 8 depese,
ouamemp oOepesa.

H3yuams ceolicmea Oepesa: cywecmeosanue ucsauell
BEPUIUHBI,  €OUHCIMBEHHOCMb  NYMU  MedHcOy  08YMs
BEPUUUHAMU, CB5A3b MeJCOY HUCTIOM GEPUIUH U YUCTIOM
pébep.

Yuacmeoeamw 6 06cyscoenuu pewwenus 3a0auu na nouck
U nepeuucienue nymei 6 oepese, OnpedeieHue Yucia
sepuiun unu péoep 8 depege, 00x00 OUHAPHO2O Oepesda, 8
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MOM Yucie C npuUMerReruem npaeuild YMHONCEHUA.

Cayuaiinble
co0bITUS

(8 4)

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

Oceéaugamv nouamua. 63aUMHO NPOMUBONONONCHbIE
coovimus, onepayuu Hao coovimusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (Jirepa—
Benna), coemecmuvie u Hecoemecmuvle coobimusl.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUs. 08YX
coovimuil ((hopmyvl CLOIHCEHUS BePOAMHOCMEL).
Yuacmeoeams 6 oocyrscoenuu pewienusa 3a0auu, 6 mom
yucie mekCcmogule 3a0ayu Ha onpeoeieHue 6eposmHocmell
00veOuHeHUss U nepeceyenuss CoObIMuUl ¢ NOMOWDBIO
yucnoseol  mpamot, ouazpamm  Jinepa,  opmynsl
CILOJHCEHUS 8EPOSAMHOCTEN.

Ocsaueamp NOHAMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbimusl 0epeso CyYalHo2o onvima.
H3yyams  ceoiicmea  (onpeoenenus)
cobbimuil.

Yuacmeoeamv ¢ obcyrcoenuu pewenua 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBLX COOLIMULL.
Yuacmeoseamv 6 oécyyncoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308AHUEM Oepesa CYHAIHO20 ONbIMA.

He3a6UCUMbIX

0O000menue,
KOHTPOJIb
(49)

[IpencraBnenne ganHbx. OnucarenpHas cTaTucTUKa. ['padsol.
BepositHoCTh CIIy4aitHOTO COOBITHA. DJIeMEHTHI
KOMOHWHATOPHKH.

[oBTOpPSITH WM3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha NpeCTaBICHUE U ONIMCAHUE TAHHBIX C
MOMOILBIO M3YyYEHHBIX XapaKTEPUCTUK (c
WCIIOTH30BaHUEM BU3yaJIbHOW OTIOPHI).

Yuacmeoeamv 6 oo6cyrycoenuu pewenua 3agpaum C
MpUMEHEeHHEM TpadoB.

Pemiate 3agauMm  Ha  HAaXOXJIEHHE  BEPOSTHOCTH
CIIy4allHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITAX C PAaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMM (C BU3YaJIbHON OTIOPOH).
Yuacmeoeamv 6 ooOcyscoenuu pewenusn 3anaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH 0OBEAMHEHUS U MIePEeCeUCHUS
COOBITHI, B TOM YHMCIIC HE3aBUCUMBIX, C HCIIOJIb30BAaHHEM
rpaduyecKkux TMpeACTaBICHUN U JepeBa CIy4yalHOro
OIIbITA.

Yuacmeoeamv 6 oocyscoenuu pewenusn 3anaum Ha
nepevrciaeHne KOMOUHAIMH (Yrcia IepecTaHOBOK, YHCia
COUYETaHMI), HA HAXOXKICHHE BEPOATHOCTEH COOBITHI C
NpUMEHEHUEM KOMOMHATOPUKH, B TOM 4YHCJIE C
UCIIONb30BaHueEM TpeyroibHuka [lackas.

9 kiaacc (He meHee 34 4)

Ha3zanue
pasaeJa (TemMbl)
(umncJyi0 yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4al0IINXCSH

IHoBTOpEHUe [IpenacraBnenne  nmanHbix.  OmnucaTenbHass  CTaTUCTHKA.
Kypca 8 kiacca Onepanunu Haa coObITsIMHU. He3aBUCUMOCTE COOBITH.
(4 49)

IloBTOPATH M3Yy4EHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemarpb 3aga4m Ha NIpeACTaBIECHUE U ONMCAHUE TaHHBIX.
Pemarte 3agaum  Ha  HaxOXICHHE  BEPOSTHOCTEH
00BEIMHEHUS W TEePeceueHuss COOBITUM, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIHOJb30BaHHEM  TpapUuecKux
MPEJICTABICHUI U JIEPEBA CIIYYalHOTO OIbITA.

PemaTs 3agaum Ha nepedrcieHne KOMOMHaUuWi (ducia
NIEPECTAaHOBOK, YHCJIAa COYETAaHMH), HAa HAXOXKICHHE
BEPOSTHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHCJIC C UCIIOJIB30BAHUCM TPCYI'OJIbHUKA ITackams

9J1eMEeHTHI
KOMOMHATOPUKH
(4 1)

KomOunatopnoe mpaBuiao yMmHOXeHus. IlepecTaHoBKu.
®aktopuasi. CodeTaHuss U YUCIO COYETaHWH. TpeyeonvbHuK
Iackans. llpaktrueckas padora «BeauciIeHHE BEPOSTHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (DYHKUIUN 3JIEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHNOPSAIOUYCHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHAaJ Yucia,
COUueTaHMe, YUCIIO0 COUETaHuM, mpey2onvHuk Ilackans.
Pemars npocreiimme 3agaudm  Ha [EPEUUCIICHUE
YIOPSIIOUYEHHBIX 11ap, TPOEK, IEPEUUCIIEHUE IEPECTAHOBOK
U COYETaHWM SJIEMEHTOB pA3JIUYHBIX MHOXKECTB (I10
oOpasiry).

Pemiats mpocreiimme 3agayM Ha NPUMEHEHHE YHCIA
coueTaHuii B ayiredpe (COKpameéHHOoe YMHOKECHHE, OMHOM
HeroToHa) (¢ HanpaBiAOUIEH TOMOILBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJa4d Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
AJIEKTPOHHBIX TAOJUI] B XOJie MpaKTU4YEeCKOW paboThl (C
BU3YaJIbHON OMOPOH).

I'eomeTpuyeckas
BEPOATHOCTH
(4 9)

T'eomempuueckas eeposmuocms. CnyuatiHulil 866100p MOUKU U3
@ueypel Ha n1oCKOCMU, U3 OMPe3Ka, U3 0yeU OKPYHCHOCHIU.

Oceausams nonamue 2eomMempuyecKoll 6epoSMHOCU.
Yuacmeoseamv ¢ oocyyncoenuu pewenusn 3adauu na
HAaxXoxcoeHue 8eposamHocmell 8 ONblmax, NPeocmasuMblx
KdK 6‘bl60p MOYeK U3 MHO20Y20/IbHUKA, Kpyod, OmpesKa uiu
Oy2eu OKPYHCHOCTU, YUCTI0B020 NPOMENCYMKA

HcnuiTanus
Bepnyanu
(6 1)

Hcneiranne. Ycenex u Heynaya. Cepusi HCIIBITAHUH J10 IEPBOTO
ycnexa. Hcnbeitanus bepnymiu. BepostHocTu coObiTuil B
cepun ucnbiTanuit beprymau. [Ipaktuueckas pabora
«Hcnprranus beprymmy.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: UCIIBITAHUE,
3JIEMEHTapHOEe COOBITHE B UCTIBITAHUH (YCIIEX U HEy/aya),
cepusi MCHBITAHWM, HACTYIUIEHHME IIEpBOr0  yclexa
(Heynaum), cepus ucnblTaHui bepHymu.

Pemate  mpocreiimipe  3aJa4yd HA  HAXOXACHUE
BEPOSATHOCTEH COOBITUI B CEPUM UCHBITAHUN JO MEPBOTO
ycrexa, B TOM 4Hucie ¢ MpUMEHEHHEM (OpPMYIIbl CyMMBbI
TFEOMETPUUYECKON MPOrpeccuu (C ONOpOM Ha CIIPaBOUYHYIO
nH(pOpMAIIHIO).
Pemate mpocreimue

3agaum Ha HaXOXACHUC
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
ucnbiTaHuil bepHymin, Ha HaxoXJAEHHE BEPOSTHOCTU
ONpEeACNEHHOrO0 YHCIa YCIEXOB B CEPUU HCIBITAHUN
bepuymu (¢ BU3yalbHOH OMOPOi).

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

Cayuaiinas
BeJINYHHA

(6 )

CiyyaliHass BeIMYMHA MW pacHpeieeHue BEPOSITHOCTEH.
Matematuueckoe OXHUIAHUE W JTUCHEpCUA  CIy4dyalHOM
BennuuHbl. [IpuMepsl MaTeMaTHMuyeckoro OXUIaHUS Kak
TEOPETUYECKOTO CPEeTHEr0 3HAYCHUS BEIMYNHBI.

[TonsiTue o 3akoHe OonblIuX yrcen. Mi3mepeHue BeposSTHOCTEH
¢ nmomol1kko 4actoT. [IpumeHeHne 3aKkoHa OOMBIINX YHCE.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CiydaiiHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHOI BEJIMYMHBI,
pacrnpeesieHre BEpOSITHOCTEH.

M3yyare u o00cyxaaTh IpuMepbl AMCKPETHBIX U
HENPEPBIBHBIX CIy4alHbIX BEIUYUH (POCT, BEC YENIOBEKa,
YHMCJIEHHOCTb HACEJICHUs, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
ombITaMu (OpOCaHWE MOHETBHI, HIPaJbHOH KOCTH, CO
CIIy4aiiHbIM BBIOOPOM U T. II.).

OcBauBaTp Ha  0a30BOM  YpOBHe  NOHSATHA:
MaTE€MaTHYECKOE OKHUJIAHWE CIIy4alHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUECHHE, JUCTIEPCHS CIIydallHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOTO Habopa.
Pemiate 3aauM Ha BBIUMCICHUE MAaTE€MaTHYECKOIO
OKMJIAHHWSI W  JHACIEPCUH JHCKPETHOW  CIlydailHOU
BEJINYUHBI 110 3aIaHHOMY PacHpeleeHUI0, B TOM YHCIe
3a/1a4, CBSI3aHHBIX CO CTPaXxOBaHUEM U JIOTepesMHU (C
HaIpaBJIAIOIIEeH TOMOIIBIO).

3HAKOMHMTBCH C MAaT€MaTHYECKUM OXHJIAaHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpENeICHH, B TOM 4YHCIIE
pacrnpeeneHus Cl1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTanuii beprysm.

M3yyars yactoTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIyYalHYIO BEIINUNHY.
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3HAKOMHUTBLCSI C 3aKOHOM Oousibimux uucen (B dopme
bepuymu): mpu OOJBIIOM YHCIE OINBITOB YacTOTa
coObITHSI OJIM3KA K €0 BEPOSATHOCTH.

PemaTtp 3a1aun Ha U3MEpEHUE BEPOSITHOCTEH C TOMOIIIBIO
4acToT (C HAIpPaBJISIFOIIEH TOMOIIBIO).

OO0cy:k1aTh PO 3aKOHA OOJBIINX YHCET B 000CHOBAaHUU
9aCTOTHOT'O METO]Ia U3MEPECHHSI BEPOSITHOCTEH.
OOcy:xaaTh 3aKOH OOJBIIMX YHUCET Kak IpOsBIECHUE
CTaTUCTHYECKOW YCTOMYMUBOCTU B U3MCHUUBBIX SIBIICHUSX,
poONb 3aKOHA OOJIBIIMX YHCET B MPHUPOAEC U B IKU3HU
YeJI0BeKa.

O06o00menne, [IpencraBnenne  nmanHbiX.  OmnucarenbHass  CTaTHCTHKA.
KOHTPOJIb BepositHOCTB CIIy4aliHOTO COOBITHSI. DJIEMEHTBI
(10 v) koMOuHaTopuku. CirydaliHbIe BEJTMYUHEI U PACTIPEICTICHUS.

IloBTOpPSATH HM3y4yeHHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

Pemiates 3a7a4u Ha NpECTaBICHUE U ONMCAHUE JAHHBIX.
PemaTs 3a1a4u Ha HAXOXKJICHUE BEPOSTHOCTEH COOBITHIA,
B TOM 4YHUCJIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
3JIEMEHTapHBIMU COOBITUSIMH, BEpPOSITHOCTEN
O0BEIMHEHUS U TepecedyeHusi COOBITUH, BBIYUCIATDH
BEPOSITHOCTH B OIIBITAX C CEPUSIMU CIy4alHBIX UCIIBITAHUN

TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIIACC
KounuectBo yacos DJIeKTPOHHbIE

HaumenoBaHue pa3jie/ioB U TeM (uudpossbie)

Ne ni/m HPOTPAMMET Beero Ko(;npo.nbnble HpﬁaKaneCRne 0BPA30BATEILHBIC

padoThl padoTsbI pecypesi

Hatypanbnble uncna. Jleiictus ¢ 43 1 bubmuoreka [IOK
HaTypaJbHBIMU YUCIAMH https://m.edsoo.ru/7f4131ce
Harnsaanas reomerpus. JIunuu Ha 12 2 bubnuorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
OOBIKHOBEHHBIE APOOH 48 1 but6mmorekxa [IOK
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https://m.edsoo.ru/7f4131ce

bubnunoreka LIOK
4 Harnsanas reomerpusi. MHOTOyrosbHUKH 10 https://m.edsoo.ru/7f4131ce
bub6nmoreka [IOK
> Jlecamimsie Apodu 38 https://m.edsoo.ru/7f4131ce
6 Harnsguas reomerpust. Tena u purypsi B 9 bubnmnoreka HOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmuoreka [{OK
! Tosroperne u 0Gobmene 10 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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6 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/ Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 06pPa3oBATEIbHbIE
padoTbl padoThl pecypes
bubnunoreka LIOK
1 Harypanbubie uncia 30 . https://m.edso0o.ru/7f414736
5 Harnsanuas reomerpus. [psvbie Ha 7 bubmmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bubnunoreka LIOK
3 Jlpodu 32 . . https://m.edso0o.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpus. Cummerpust 6 1 https://m.edsoo.ru/7f414736
bubnunoreka LIOK
5 Bripaxenus ¢ Oyxsamn 6 https://m.edso00.ru/7f414736
6 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubmmnoreka HOK
IIJIOCKOCTH https://m.edso0o.ru/7f414736
bu6mmoteka IIOK
7 [Tono>xurenbHBIE M OTPULIATENBHBIE YHCIIA 40 1 https://m.edsoo.ru/7f414736
bubnunorexa LIOK
8 Tpencrasnerue nanHLX 6 1 https://m.edso00.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 but6mmoreka [IOK
MIPOCTPAHCTBE https://m.edso0.ru/7f414736
10 [ToBTOpenme, 0600IIEHNE, 20 1 but6mmoreka [IOK
CcHUCTeMaTU3aLUs https://m.edso00.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 5 5
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HOYPOYHOE IINTAHUPOBAHHUE

S KUIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Jli;-)n Tenma ypoka Bcero Konrpoabnsrie — Ipakruveckue II/I[:;‘?eHI/IH gg}?;l;?)il;fenbﬂue
padoThI padoThbI pecype
1 Jecaruanast cucrema cuuciaeHus. Ps 1 bubnuoreka [IOK
HaTypaJbHbIX YHCET https://m.edsoo.ru/f2a0ccOc
9 Hecaruunas cucrema cuuciaeHus. Psan 1
HATYpPaJIbHBIX YHCEN
3 Harypanbreiid pan. Hucio 0 . ﬁgr?s?;r?wfcli(szg r(3/IISZaOCafe
4 Hatypaunbhsiii psa. Yucno 0 1
5 HatypanbHble uncna Ha 1 bubmuoteka [IOK
KOOPJIMHATHON IIPSIMOM https://m.edsoo.ru/f2a0e0fc
6 HarypanbHble ynciia Ha 1 bubnmnoreka HOK
KOOPAWHATHOW MPSIMO https://m.edsoo.ru/f2a0e2a0
7 Harypanbhble uncia Ha 1 bubmuoreka [IOK
KOOPJMHATHOU IIPSIMOI https://m.edsoo.ru/f2a0e426
8 CpaBHeHMe, OKpyTIEeHUE 1 bubmuoreka [IOK
HaTypaJbHbIX YHCEI https://m.edsoo.ru/f2a0ce32
9 CpaBHeHHE, OKpYTIICHHE 1 bubnmnoreka [JOK
HaTypaJIbHbIX YHCEIl https://m.edsoo.ru/f2a0cf54
10 CpaBHeHUE, OKpYTJIEHHUE 1 bubnmnoreka [JOK
HaTypaJbHbIX YHUCEII https://m.edsoo.ru/f2a0d300
11 CpaBHeHUe, OKpyTII€HHE 1 bubnuoteka [JOK
HaTypaJIbHBIX YNCET https://m.edsoo.ru/f2a0d440
12 CpaBHeHME, OKpYyTIIEHHE 1
HATYpaJIbHBIX YHCEI
13 Apudmernueckue 1eicTBUS C 1 bubnuorexa [IOK

HaTypaJbHBIMU YHCJIaMU

https://m.edsoo.ru/f2a0eaca

(o)
S



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0eaca

14 Apudmernaeckue I1eUCTBUS C bubmmoreka [JOK
HaTypaJbHbIMU YHCIIAMH https://m.edsoo.ru/f2a0f5ba
ApudmeTndeckue IeHCTBUS C bubmuorexa [JOK

15 :

HaTypaJbHbIMU YHCIIAMHU https://m.edsoo.ru/f2a0f704

16 Apudmernaeckue I1eUCTBUS C bubmmoreka [JOK
HaTypaJbHbIMU YUCIAMH https://m.edsoo.ru/f2a0fd8a

17 Apudmernueckue 1eicTBUS C bubnuoreka [JOK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/f2a1015e

18 Apudmerndeckue I1eUCTBUS C bubnnorexa [JOK
HaTypaJbHbIMU YUCIAMHU https://m.edsoo.ru/f2a10c3a

19 Apudmerndeckue I1eUCTBUS C bubmmoreka [JOK
HaTypaJbHbIMU YUCIAMHU https://m.edsoo.ru/f2al0da2
CBolicTBa HYJIS TIPU CIIOKCHUH U

20 MHO)KeHI/II/Iy CBOfI;)CTBa € IUHULBI IPU bubnnorexa LJOK
y ’ p https://m.edsoo.ru/f2al04ec
YMHOXCEHUHT
CBolicTBa HYJIS TIPU CIIOKCHUH U

21 YMHOXXEHHUH, CBONCTBA €IUHUIIBI IPH
YMHOXCSHUH
[TepemecTuTensHOE U COUETATENHHOE

29 CBOMCTBA CIIOKECHHS U YMHOXEHUS, bubmmnoreka HOK
pacnpenenuTeIbHOE CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOXEHHS
[TepemecTuTenbHOE U cOYETATEIHHOE

23 CBOMCTBA CIIOKEHUS U YMHOKCHUS,
pacmpeaenuTeNIbHOE CBOMCTBO
YMHOXCHHS
[TepemecTuTenpbHOE U COYETATENHHOE

24 CBOMCTBA CIIOKEHUS U YMHOXKCHUS,
pacmpeenuTeNIbHOE CBOMCTBO
YMHOXCHHS

o5 Jlenurenu u KpaTHbIE YKCTIA,

PA3JI0KCHUC YMUCJIa HA MHOXUTCIIN
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https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e

I[CJ'II/ITGJ'II/I " KpaTHBIC YHKClia,

bubnunorexa LIOK

26 pa3JI0KEHUE YUCIIa HA MHOXKUTEIN https://m.edsoo.ru/f2a116b2
97 Jenutenu U KpaTHbIE YUCTA,
pasoKeHHE Ynciia Ha MHOKHUTEITH
bu6nmoreka [IOK
28 Jlenenue ¢ ocTaTkom https://m.edsoo.ru/f2al116c¢
bubnunorexa LIOK
29 Henenue ¢ ocTaTkom https://m.edsoo.ru/f2all4fa
30 [IpocThie 1 cocTaBHBIE YnCTA bubmnorexa [IOK
https://m.edsoo.ru/f2a11a90
31 [IpocThie U cocTaBHBIC YKCTIa Bubmorexa LIOK
https://m.edsoo.ru/f2allbb2
30 [Ipusnaku nenumoctu Ha 2, 5, 10, 3, bu6nmorexa LIOK
9 https://m.edsoo.ru/f2a11806
33 [Ipusnaku genumoctu Ha 2, 5, 10, 3, bubmmoreka IIOK
9 https://m.edsoo.ru/f2a1196e
34 HucnoBsle BEIPAKEHHUS; TTOPAIOK bubmmnoreka HOK
JenCcTBUI https://m.edsoo.ru/f2a11f18
35 UucnoBbie BEIPAKEHHUS; TTOPSIOK bu6nmorexa LIOK
IeucTBUl https://m.edsoo.ru/f2a12080
36 YucioBbIe BBIPAKEHUS; IOPALOK bubmmnoreka HOK
nencTBHit https://m.edsoo.ru/f2a123fa
P
g | Do o o BuGmores 10K
P Al ’ https://m.edsoo.ru/f2a0f894
JIBMKCHUE U TTOKYITKH
P
o | Lomeme oo e BiGmores 10K
P Al ’ https://m.edsoo.ru/f2a0f9fc
JIBUKCHUE U TTOKYITKH
| oo e e Busorea 10
P A ’ https://m.edsoo.ru/f2al21a2
JBIDKCHUE U TTOKYITKH
40 Pemienne TeKCTOBBIX 3a/1a4y HA BCE bubmuorexa [{OK
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https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2

apudmeTnyecKkue AelcTBUS, Ha
JBUKCHHUE U TTOKYITKU

Pemenne TEKCTOBBIX 3a7a4 Ha BCE

https://m.edsoo.ru/f2a12558

41 apudMeTHYECKHEe IeHCTBHS, HA bubmorexa LIOK
’ https://m.edso0.ru/f2a12832
JBI>KEHUE U MTOKYIIKU
p | Lo e Bumorera LOK
p A : https:/m.edso0.ru/f2a12990
JBIKEHUE U TTOKYIIKU
43 KonTtponsHas pabora o Teme 1 bubnuorexa [IOK
"HarypasibHble 4ncCia U HyJb" https://m.edsoo.ru/f2al2cba
44 Touka, npsimMasi, OTpe30K, JIy4. bu6nmorexa LIOK
Jlomanas https://m.edsoo.ru/f2a0d54e
n
45 werpmicowie cummue! mvepen Bumorerca LIOK
p JUTHHL P https://m.edsoo.ru/f2a0daee
JUTAHBI
P — BuGtorere LIOK
p JUTHHTL p https://m.edsoo.ru/f2a0df3a
JUTAHBI
bubnmorexa LIOK
at OKpy:KHOCT 1 KpyT https://m.edsoo.ru/f2a0d684
48 OKpYXHOCTH U KPYT
I i Bu6mores 10K
p v,,y P https://m.edsoo.ru/f2a0d7e2
OKPY>KHOCTEH
50 VYromn. [Ipsmoit, ocTpsIid, TYHON U bubnmnoreka [JOK
Pa3BEPHYTHIN YIUIbI https://m.edsoo.ru/f2a1302a
51 VYrou. IIpsamMoit, OCTpBbId, TYIIOU U
Pa3BEPHYTHIN YIUIbI
but6mmorexa [IOK
52 Msmepenue yrios https://m.edso00.ru/f2a1319c
53 W3mepenue yrinos bubmorexa [IOK

https://m.edsoo.ru/f2al32fa
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https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa

bu6nmoreka [IOK

o4 Msmepenne yrios https://m.edsoo.ru/f2a13476
55 [IpakTueckas paborta 1mo Teme bubnmnoreka HOK
"IToctpoenue yrios" https://m.edsoo.ru/f2a13606
56 HpoOs. [TpaBuiabHbIC 1 bubmmoreka [JOK
HENPaBWILHBIC TPOOH https://m.edsoo.ru/f2a13764
57 Hpo06s. [IpaBuiibHbIE 1 bubnmnoreka HOK
HEIpaBUIbHBIE TPOOH https://m.edsoo.ru/f2a13c8c
58 HpoOs. ITpaBuibHBIC 1 bubmmoreka [JOK
HENPABWIBHBIC TPOOH https://m.edsoo.ru/f2a14146
59 Jpo06s. [IpaBuibHbIE U bubnuorexa [IOK
HeIpaBUIbHBIE IpOOH https://m.edsoo.ru/f2a153f2
60 HpoOs. [TpaBuiabHBIC U bubnnorexa [JOK
HETpaBUWIbHBIE APOOH https://m.edsoo.ru/f2a15582
. bu6nmorexa LIOK
61 OcHoBHOE CBOHCTBO IPOOH https://m.edsoo.ru/f2al43e4
N bu6nmorexa LIOK
62 OcHoBHOE CBOHCTBO APOOH https://m.edsoo.ru/f2al451a
. bubmmoreka IIOK
63 OcHoBHOE CBOHCTBO 1poOH https://m.edsoo.ru/f2a1463c
. bubnmorexa LIOK
64 OcHoBHOE CBOHCTBO 1pOOH https://m.edsoo.ru/f2a1475e
. but6mmorexa [IOK
65 OcHoBHoE CBOHCTBO APpoOH https://m.edsoo.ru/f2a14c90
. but6mmorexa [IOK
66 OcHoBHOE CBOHCTBO APOOH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOMCTBO ApoOH
. bubnunorexa LIOK
68 Cpasnenue 1podeii https://m.edsoo.ru/f2al4f74
. but6mmoreka [IOK
69 Cpasrenue npobeid https://m.edsoo.ru/f2a151f4
70 CpaBHeHue npobeit
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https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4

71

CpaBHeHue apooeit

79 CrnoXeHHe U BhIUNTAaHUE bubnunoreka LIOK
OOBIKHOBEHHBIX IpOOeit https://m.edsoo.ru/f2al7cc4
73 Clo’keHHe U BBIYUTAHHUE bubmuorexa [JOK
OOBIKHOBEHHBIX APOOCH https://m.edsoo.ru/f2al7e54
74 CrnoXeHHe U BhIUMTaHHUE bubnunorexa LIOK
OOBIKHOBEHHBIX IpOOeit https://m.edsoo.ru/f2a1802a
75 CroxeHue ¥ BEIYUTAHHUE bubmmoreka [JOK
OOBIKHOBEHHBIX APOOCH https://m.edsoo.ru/f2a181ce
76 CloxeHue U BBIYUTAaHHE bubnuoreka [{OK
OOBIKHOBEHHBIX APOOCH https://m.edsoo.ru/f2a1835e
Co)XeHne U BEIYUTAHHUE
77 .
OOBIKHOBEHHBIX ApOOEit
Ci10’keHHE U BBIYUTAHHE
78 o
OOBIKHOBEHHBIX JIpo0eit
79 Cro)eHne U BEIYUTAHNE
OOBIKHOBEHHBIX JIpo0eit
bu6mmoteka IIOK
80 CwmewmanHas 1pobe https://m.edsoo.ru/f2a1592e
bu6nmorexa LIOK
81 CwmewmanHas 1pobe https://m.edsoo.ru/f2al5a5a
bubmmoreka IIOK
82 ChmermanHas Apobe https://m.edsoo.ru/f2a15b68
bubnunorexa LIOK
83 CwmewmanHas Apobe https://m.edsoo.ru/f2al5e2e
vy
81 oGermHoBCHRbX ApoG BuGmiorera [[OK
o ) https://m.edsoo.ru/f2al84e4
B3aHMHOOOpaTHBIE ApoOU
VYMHOKEHNE U JAeJIEHNE
85  oGemHoBcHHbX ApoGEE BuGmorexa LIOK
P ) https://m.edso0.ru/f2a18692
B3aUMHOOOpaTHBIEC TPOOH
86 VYMHOXKEHUE U JeJICHUE but6mmorekxa [IOK

({0}
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https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692

OOBIKHOBEHHBIX JAPOOCiH;
B3aMMHOOOpaTHBIC ApOoOH

VYMHOXKEHNE U JIEJIEHUE

https://m.edsoo.ru/f2a18a20

bubnunoreka LIOK

87 OOBIKHOBEHHBIX IPOOEH; https://m.edsoo.ru/f2a18056
B3aMHOOOpaTHBIC ApOoOH
Y
88 oBKiOBeIIbIX APOGI: bubmorera LLOK
Ap ’ https://m.eds00.ru/f2a19088
B3aUMHOOOpaTHBIEC IpOOH
Y
89 oBbKiOBeHIbIX APOGI: bubmorera LLOK
Ap ) https://m.eds00.ru/f2a19560
B3aUMHOOOpaTHBIEC IPOOH
Y
90 oSwiosems apobeis bubmorera LLOK
Ap ) https://m.eds00.ru/f2a196a0
B3aUMHOOOpaTHBIEC IPOOH
YMHOKEHHUE U JICTICHHE
91 06I)IKHOB6HHI>I;(H po0ei; pubmrorera LOK
> https://m.edsoo.ru/f2a198da
B3aUMHOOOpaTHbIC APOOU
2 conpanm poon, Oemomse Bubmaorexa [1OK
ACpKaLUX APOOH. https://m.edsoo.ru/f2al81ce
3aJauu Ha ApoOu
0 conepanm apoon, Oemomse Bubmmorera LIOK
AEpKaLUX APOOH. https://m.edsoo.ru/f2a1835e
3aauu Ha ApoOu
B conpanm poon Oemomse Bubmorere LIOK
AEpKALKX APOOH. https://m.edsoo.ru/f2al8c5a
3aauu Ha ApoOu
55 conpanm apoon Ocmomse Bubmorere LIOK
AEpKaLUX APOOH. https://m.edsoo.ru/f2a18e76
3aauu Ha ApoOu
Pernienne TeKCTOBBIX 3a/1ad, Bu6mioreka [[OK
96 conepkamux aqpoou. OCHOBHBIC

3a/1ayu Ha ApooH

https://m.edsoo.ru/f2al8f7a
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https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a

Penrenne TekCTOBBIX 3a1a4,

bubnunorexa LIOK

7 COACPKAIX IPOOH. OCHOBHBIC https://m.eds00.ru/f2a199f2
3a/1a4u Ha ApooH
Pemrenne TeKCTOBBIX 3a7a4
98 coJIepKanux Apoou OCI[HO]’BHBIG bubmnorexa LIOK
’ https://m.edsoo.ru/f2a19c2c
3a/1a4u Ha ApooH
Pemrenne TeKCTOBBIX 3a71a4
99 CoJIepIKaIINX JpooH OCI[HO]’SHBIG bubmnorexa LIOK
’ https://m.edsoo.ru/f2alald6
3a/1a4d Ha Apoou
P
100 conepamme mpoSi. Ocromse BuGmorexa LIOK
JICpKAiX IPODH. https://m.edsoo.ru/f2ala2ee
3a/1a4d Ha Jpoou
IT §]
101 arewanecki spaxcri 1 BuGmorera [[OK
. p https://m.edsoo.ru/f2ala3fc
MIPETOKCHU I
[Ipumenenue OykB 7151 3aIIUCU
102 MaTEMAaTUYECKUX BBIPAXKEHUN U
IIPEIOKEHU N
103 KonTponbHas pabora no teme 1 bubmuoteka [IOK
"OOBIKHOBEHHBIE TpoOH" https://m.edsoo.ru/f2ala51e
M .
104 T—Iel"{r(l))fo'ey; OH;II{;I;II’IK MIPSAMOYTOJILHUK Bubmmorexa HOK
Pexyr > IPAMOYT i https://m.edsoo.ru/f2al6ae0
KBaJIpat
M .
105 IIeI;(Iifo'e}Z OH::;;I;PII’IK MPSAMOYTOJIBHUK Bubmnorexa HOK
pexyr - 1P yr i https://m.edsoo.ru/f2al6c7a
KBaJIpat
[IpakTuyeckas pabora Mo Teme
"IlocTpoeHne NpsIMOYTOIBHUKA C bu6muoreka [JOK
106 i
3aJJaHHBIMA CTOPOHAMH Ha https://m.edsoo.ru/f2aléele
HEJTMHOBAHHOM Oymare"
107 Tpeyrom K bubmuorexa [{OK

https://m.edsoo.ru/f2a16194
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https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16194

108

TpeyroapHuK

[Tmomane u nepumeTp
MPSIMOYTOJIbHUKA U

109 MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 Bubmiorexa LIOK
’ https://m.edsoo.ru/f2al16fe0
MPSIMOYTOJIBHUKOB, €TUHUITBI
WU3MEPEHUS TUIOIA M
[Tnomane 1 nepuMeTp
110 ﬁi?rdg}}/]rrgigﬁg; COCTaBJICHHBIX M3 bubmiorexa LIOK
’ https://m.edsoo.ru/f2a17184
MPSIMOYTOJIBHUKOB, €TUHUITBI
WU3MEPCHUS TUIOINA M
[Tnomane U nepuMeTp
111 ﬁi?rdg}}/]rrgigﬁg; COCTaBJICHHBIX M3 bubmorexa LIOK
’ https://m.edsoo.ru/f2a17328
MPSIMOYTOJIBHUKOB, €TUHUITBI
M3MEPEHHS IO M
bubnmorexa LIOK
112 Tepumerp MHOrOYroMbHIKA https://m.edsoo.ru/f2a1691e
113 [Iepumerp MHOrOyroONIbHHUKA
. bubmmoteka IIOK
114 HAecarianas samice 1pobeit https://m.edsoo.ru/f2alb55e
. bubnmorexa LIOK
115 HAecsTianas sanuck npobeit https://m.edsoo.ru/f2alb87e
. but6mmorexa [IOK
116 HecATurHas samuch Apobeit https://m.edsoo.ru/f2albcfc
. bubnunorexa LIOK
117 CpaBnenme NeCATHHHEIX ApOOeH https://m.edsoo.ru/f2alc49a
. bubnunorexa LIOK
118 CpapHeHne JeCATHIHBIX Apober https://m.edsoo.ru/f2alc63e
. but6mmoreka [IOK
119 CpaBHEHHE TECITHYHBIX TPOOei https.//m.eds00.ru/f2alch02
120 CpaBHEHHE TECITHYHBIX TPOOei Bubmorexa HOK

https://m.edsoo.ru/f2alcc2e

-
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https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e

121

CpaBHEHHE IECITHYHBIX IpoOei

122 JelicTBUs C NECATUYHBIMU APOOSIMU ﬁggﬁﬁ;fg;g r0u/11§2a1064a
123 JleficTBHSI C IECATUYHBIMU APOOSIMU ﬁg&ﬂﬁfgﬁ)g g/lizalcfﬁz
124 JleiicTBUS ¢ JECITUUHBIMU IpOOSIMU ﬁggﬂﬁr%féﬁ)g r(j/Iizald 174
125 JeiicTBUS C NECATUYHBIMU APOOSIMU ﬁggﬁggggg rOu/If<231d516
126 JleficTBUS ¢ IECATUYHBIMHU APOOSIMU Eg&HE;T:é(;E rou/I1§231d64c
127 JeiicTBUS C NECATUYHBIMU APOOSIMU ﬁggﬁggggg rOu/If<231d750
128 JleficTBHSI C IECATUYHBIMU APOOSIMHU ﬁg&?ﬁ;ﬁ;{;g rOu/If<231d85e
129 JleificTBUS ¢ NECTUUHBIMU IPOOSIMU E;ISSH/I//I;T:(;(;)(];[ 8/I1<=ga1d962
130 JelicTBUSI C ECATUYHBIMU APOOSIMU ﬁg&?ﬁ;?:éﬁ)g 8}:231(1373
131 JleicTBHS ¢ NECATUUHBIME IPOOSIMU E;ISSH/I//I;T:;;)E r(aflealdbSS
132 JelicTBUSI C NECATUYHBIMU APOOSIMU Eg&?ﬁ;?:g;g r(alllealema
133 JIeicTBHS ¢ NECSITHUHBIME IPOOSIMU E:fgﬁg:ﬁg rou/I1§2a1e150
134 JleiicTBHS ¢ NECITHUHBIME POOSIMU E&?ﬁﬁ:ﬁg 8?2315;268
135 JleiicTBUS ¢ JECATUUHBIMU IPOOSIMU E;IESJ?/I//I;T:(;(;E rou/I1§231e3da
136 JlelficTBYA ¢ JECATUYHBIMH APOOIMU E&?ﬁ;fg;g 8}:231e4f2
137 JleficTBUSI C IECATUYHBIMU APOOSIMU seomaorera O

-

(e}

https://m.edsoo.ru/f2ale4f2



https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2

bu6nmoreka [IOK

138 JIeicTBUSI ¢ NECITHUHBIME IPOOSIMU https://m.edsoo.ru/f2ale5f6
N bubmuorexa [JOK
139 JleficTBHSI C IECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2ale704
140 JelicTBUs C NECATUYHBIMU APOOSIMU
. bubnunoreka LIOK
141 Oxpyrienne fecATHHEX ApoGeit https://m.eds0o.ru/f2a1e826
. bubnuoreka [IOK
142 Oxpyrnenne NecATHIHLIX Apo0ek https://m.edsoo.ru/f2aleb50
. bubnunoreka LIOK
143 Oxpyrienue JecATHIHBIX Apobeit https://m.edsoo.ru/f2alec68
144 OxkpyrieHue JecsITHYHBIX Apoleit
P
B LOK
ACPKAIIIX APOOH. https://m.edsoo.ru/f2aled8a
3a/1a4d Ha Jpoou
P
B LOK
ACPKAIIIX APOOH. https://m.edsoo.ru/f2alef10
3aJauu Ha ApoOu
P
147 conepwamux apodw. Ocomse BuGroreia LIOK
ACPKAMHIX APOOH. https://m.edsoo.ru/f2a1f028
3aJauu Ha ApoOu
P
B LOK
ACPKAMHIX APOOH. https://m.edsoo.ru/f2a1f136
3ajauu Ha Jpodu
Pemenne TekCcTOBBIX 3a/1a4,
149 cojepxanux Apoou. OCHOBHbIE
3a/1auu Ha Apoou
Pemenne TekCcTOBBIX 3a/1a4,
150 cojepxanux Apoou. OCHOBHbIE
3a/1auu Ha Apoou
151 KonTponbhas pabota no teme 1 bubmmoreka [JOK

"JlecsiTuuHbIe ApoOH"

https://m.edsoo.ru/f2alf23a
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https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f23a

Mmuororpanauku. M3o0pakenue

152 MHOTOIpaHHUKOB. Mojenu Bubmnorexa HOK
’ https://m.edsoo.ru/f2ala69a
IIPOCTPAHCTBEHHBIX TEIl
M . 306
153 wwororpanmicon. Mozemn Bu6miorera LIOK
p - Vol https://m.edsoo.ru/f2alad2a
IIPOCTPAHCTBEHHBIX TEIl
I o
yo- p Y https://m.edsoo.ru/f2a1a802
napajuienaenunena
I o
yo- p Y https://m.edsoo.ru/f2ala924
napajuienaenumnena
156 [TpakTuueckas paboTa 1o Teme bubnnoreka [JOK
"Pa3BépTka kyda" https://m.edsoo.ru/f2alaef6
157 O06BEéM KyOa, IpPIMOYTOIBHOTO bubnmnoreka HOK
napajuienenumnena https://m.edsoo.ru/f2alb09a
158 O0BEM Kybda, MPIMOYTOIBLHOTO bubnnorexa [JOK
napajulesenuIe1a https://m.edsoo.ru/f2a1b248
159 O06BEéM KyOa, IPIMOYTOIBHOTO
napajuiejenumneaa
160 O06béM Kyba, MPAMOYTOIBHOTO
napajuiejaenunena
N o
161 werozon kypea S xnacca, ofobeHie Bu6mroexa LIOK
e yp ’ B https://m.edsoo.ru/f2alf76c
3HAHUU
n N
162 meronon kypca 5 kiacea, oBobuiene Bu6mroexa LIOK
FIOB KYP ’ B https://m.edsoo.ru/f2a1f924
3HAHWI
n N
163 meroton kypca 5 kiacea, oBobuieHne Bu6mroexa LIOK
FIOB KYP ’ = https://m.edsoo.ru/f2alfaaa
3HAHUI
164 [ToBTOpEHNE OCHOBHBIX MOHATHHA U bubnuotexa [JOK
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https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1faaa

METOJIOB Kypca 5 Kiacca, 00001eHue
3HAHUI

IToBTOpEHNE OCHOBHBIX OHATHI U

https://m.edsoo.ru/f2alfc08

bubnunoreka LIOK
165 METOOB Kypea > facea, 06obmenne ! https://m.edsoo.ru/f2alfeec
3HAHUHU
n "
166 weronon xypea 5 xnacca, ofobmenme 1 Bbmorexa LIOK
7108 KyP » 00001 https://m.edsoo.ru/f2a200a4
3HAaHUHU
167 Wrorosas koHTpoJsibHAs paboTa 1 1
n .
168 weronon xypea 5 xnacca, ofobmenme 1 Bbmorexa LIOK
Hu yp ’ m https://m.edsoo.ru/f2a201f8
3HAaHUHU
H .
169 weronon xypea 5 xnacea, ofobmenme 1 BiGaorexa LIOK
Hu yp ’ m https://m.edsoo.ru/f2a20388
3HAHUHU
170 | movoe xymon § xunoes, obobmomme | 1 BrGmorexa LIOK
Hv yp ’ m https://m.edsoo.ru/f2a2069e
3HAHUHU
OBIIEE KOJIMYECTBO YACOB I10 170 4

[NPOTPAMME
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https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e

6 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka
n/n yp Bcero Koﬁn TPOTLHBIE HpﬁaKanecRue u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI pecypest
Apudmernueckne IeHCTBHS C Bubmiorexa LIOK
HOIUOT
1 MHOI'03HAYHBIMU HATYPAJIbHBIMU 1 ]
qpCIEAMI https://m.edsoo.ru/f2a208ec
Apudmernueckue neiicTBus ¢
bubnuorek K
2 MHOT'O3HAYHBIMU HATYPaJTIbHBIMU 1 bmroreka LIO
qCTAMI https://m.edsoo.ru/f2a20aea
Apudmernueckue I1eUCTBUS C
bubnuorek K
3 MHOT'O3HAYHBIMU HATYPaJTIbHBIMU 1 Ommorexa LO
qCTAMI https://m.edsoo.ru/f2a2140e
ApudmeTnueckue IeiCTBUS C
bubmnoreka K
4 MHOTO3HAaYHBIMHU HAaTypaJIbHBIMU 1 6 . oreka O
qHCHAMMI https://m.edsoo.ru/f2a21580
ApudmeTnueckue IeiCTBUS C
bubmanoreka K
5 MHOT'O3HAYHBIMU HATYPAJTbHBIMU 1 6 ] oreka O
qHCHAMMI https://m.edsoo.ru/f2a216de
ApudmeTrnueckue IeHCTBUS C
bubmnoreka K
6 MHOTO3HAYHBIMU HATYPaJTbHBIMU 1 6 ] oreka O
qHCIAMI https://m.edsoo.ru/f2a2180a
7 UYucnoBsle BEIpaXEHMSI, TOPSIOK 1 bubmuorexa [IOK
NEHCTBH, UCIIOIB30BaHNE CKOOOK https://m.edsoo.ru/f2a20c48
8 UucnoBble BEIPAKEHUS, IOPAIOK 1 bu6muoreka [JOK
NEHCTBH, UCIIOIB30BaHNE CKOOOK https://m.edsoo.ru/f2a20d6a
9 UwucoBbie BEIPAKEHHUSI, TIOPSIOK 1
NEVCTBHUI, HCIIOIB30BAHHE CKOOOK
10 UucnoBble BEIPAKEHUS, TIOPSTOK 1
JICHCTBUH, HCIIOIL30BaHNE CKOOOK

10



https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a2180a
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a

YucaoBwie BBIPpAXCHUS, IIOPAAOK

11 . . 1
IENCTBUI, HCIIOIB30BAHUE CKOOOK
12 OkpyrileHue HaTypaIbHbBIX YACET 1 Bubmiorexa LIOK
Py yp https://m.edsoo.ru/f2a21274
13 OKpyTJIeHHe HaTypaJTbHBIX YHCEIT 1
14 OKpyTJIeHHEe HaTypaJIbHBIX YHCEIT 1
EJIUTENN U KPaTHBIE YHCIIA,;
15 EaI/I(SOJII)IHI/Iﬁ 56 15071 eJII/ITe’JIB u 1 Bubmnorexa HOK
THHH A https://m.edsoo.ru/f2a22a3e
HauMeHbIIIee 00IIee KpaTHOE
EJIUTENIN Y KPaTHBIE YHCIIA,;
16 EaI/I(SOJII)IHI/Iﬁ 56 15074 eJII/ITe’JIB u 1 Bubmorexa HOK
THHH A https://m.edsoo.ru/f2a22b9c
HauMEHbIIIee 00Iee KpaTHOE
EJIUTENIN Y KPaTHBIE YHCIIA,;
17 EaI/I(SOHI)IHHﬁ 56 15071 eJII/ITe’JIB u 1 Bubmnorexa HOK
THHH A https://m.edsoo.ru/f2a2340c
HauMeHblIee olIiee KpaTHoe
JlenmuTenu v KpaTHBIC YHCTIA;
18 HanOONBIINI 00N IENUTEND U 1
HavMeEHbIIIee 00111ee KpaTHOE
JlenmuTenu v KpaTHBIC YHCTIA;
19 HanOOJNBIINI 00N IENUTEND U 1
HavMeEHbIIIee 00111ee KpaTHOE
JlenmuTenu v KpaTHBIC YHCTIA;
20 HauOOJNBIINI 00N IEUTEND U 1
HaWMEHbIIIee 0011Iee KpaTHOE
21 JlemnMoCTh CyMMBI B IIPOU3BEICHUS 1 bubmorexa LIOK
y p https://m.edsoo.ru/f2a22d2c
22 JlemuMOCTh CYMMBI Ml TIPOU3BEICHUS 1 Bubmorexa LOK
™ p a https://m.edsoo.ru/f2a23254
23 Jlenenre ¢ OCTaTKOM 1
but6mmoreka [IOK
24 Jlenenue ¢ ocratkom 1 https://m.edso0.ru/f2a24104
25 Pemrenue TekcToBBIX 3a71a4 1 bubmuorexa [{OK

10



https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a24104

https://m.edsoo.ru/f2a21e90

26 Pertenue TeKCTOBBIX 3a1a4 Bubmnorexa HOK
https://m.edsoo.ru/f2a2226e
27 Pertenue TeKCTOBBIX 3a1a4 Bubmoreka HOK
https://m.edsoo.ru/f2a22412
28 Pemtenue TekcTOBBIX 3a1a4 Bubmnorexa HOK
https://m.edsoo.ru/f2a226e2
29 Permrenne TeKCTOBBIX 3a1a4 Bubmorexa HOK
https://m.edsoo.ru/f2a228a4
30 KonTponbnas pabota no teme 1 bubnnorexa [JOK
"HatypanbHble uyncna" https://m.edsoo.ru/f2a242a8
31 [TeprieHIUKYIISIPHBIC TIPSIMBIC Bubmorexa HOK
https://m.edsoo.ru/f2a24442
32 [lepnienuKynsapHbIE MIPSIMbIE Bubmiorexa LIOK
https://m.edsoo.ru/f2a24596
bubmmoteka IIOK
33 HapannesbHpie mpambie https://m.edsoo.ru/f2a248d4
bubnmorexa LIOK
34 TapajuienbHbie psiMbIe https://m.edsoo.ru/f2a24a32
P
s | Do o e o B 10K
Ao Tp » 2t N https://m.edsoo.ru/f2a24776
MapIipyTa Ha KBaJpaTHOU CETKe
Paccrostare Mex 1y IByMs TOUKaMH,
36 OT TOYKH JI0 NPSIMOM, JJIMHA
MapuipyTa Ha KBaJIpaTHOM CETKe
P
g | R o e o BuGmores 10K
Ao Tp » AL N https://m.edsoo.ru/f2a24eb0
MapIipyra Ha KBaJApaTHOUW CETKe
| oo ot oo Busorsa 10K
N p ’ patll https://m.edsoo.ru/f2a261fc
npobeit
39 OObIKHOBEHHAS IPOOb, OCHOBHOE Bubmorexa HOK

=
o

https://m.edsoo.ru/f2a26670



https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a226e2
https://m.edsoo.ru/f2a228a4
https://m.edsoo.ru/f2a242a8
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a26670

CBOWCTBO Jpo0H, COKpaICHHE
npobeit

OObIKHOBEHHAs IPOOb, OCHOBHOE

bubnunoreka LIOK

40 CBOHCTBO /IPOOH, COKpaCHHe https://m.eds00.ru/f2a26936
npobeit
OGB}KHOBCHH&H npoOb, OCHOBHOE BuGmorexa LIOK

4l CBOHCTBO JPOOH, COKPAIIICHHC https://m.edsoo.ru/f2a26ab2
npobeit

42 CpaBHeHHE U YIIOPSI0YMBAHUE bubnnorexa [JOK
npobeit https://m.edsoo.ru/f2a2721e

43 CpaBHeHME U YyIOPSI0YMBAHUE bubnnorexa [JOK
apo0ei https://m.edso0o.ru/f2a2749e

44 CpaBHeHME U YyIOPSI0YMBAHUE bubmmoreka [JOK
npobeit https://m.edsoo.ru/f2a275ac

45 JlecsTuunbie IpoOH U METpUUeCKas bubnnorexa [JOK
cucrema Mep https://m.edsoo.ru/f2a2638c

46 JlecsiTuuHbie ApoOU U METpUYECKas
cUCTeMa Mep
Apudmernueckue neiCTBUS C Bubmiorexa [IOK

47 OOBIKHOBEHHBIMH U JIECATUIHBIMU https://m.edsoo.ru/f2a276c4
TPOOSIMHU
Apudmernueckue neiCTBUS C Bu6motexa LIOK

48 OOBIKHOBEHHBIMH U JIECATUIHBIMU https://m.edsoo.ru/f2a277dc
TPOOSIMH
Apubdmerndeckne IeHCTBUS C Butmorexa LIOK

49 OOBIKHOBCHHBIMH U JICCATUIHBIMHU https://m.edsoo.ru/f2a27d40
IpoOsIMH — :
Apubdmerndeckne IeiHCTBUS C Butmorexa LIOK

50 OOBIKHOBEHHBIMH U JCCATHIHBIMHU https://m.edsoo.ru/f2a27ech
IpoOsIMH — :

51 Apudmernueckne 1eHCTBHS C bubnuorexa [IOK

OOBLIKHOBEHHBIMM U JCCATHYHBIMHA

https://m.edsoo.ru/f2a27c00
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https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27c00

TPOOSMHU

bubmuorexa [JOK

52 Otnomerue 1 https://m.edSO(I)l.ru/f2a282c2
53 OTHOIIICHHE 1
54 Jlenenuie B JaHHOM OTHOIIICHUH 1 ﬁgg?ﬁ;téigﬁ}éazs 448
55 JleneHre B JaHHOM OTHOIIICHUU 1
56 MacurraG, nportopus 1 ﬁ::;?s?ﬁrzfgs%grou/ﬁ%a%ﬂe
57 Macumat, nponopuns L Pips i sdson 228622
58 Honsrine npouerta 1 ngiﬁﬁffé(;gﬁ/}?zazs(im
59 Housrie npouenta 1 ﬁ:fr?s?;r%?:é(sig rOu/I1§2a28efc
60 Brruucienue nporeHTa OT BEIMYUHBI 1 bubnnorexa [JOK

Y BEJIMYUHBI 10 €€ TIPOLIEHTY https://m.edsoo.ru/f2a29064
61 Beruncrnenue nporneHTa oT BEJIMYUHbI 1 bubnmnoreka HOK

Y BEJIMYUHBI MO €€ MPOLEHTY https://m.edsoo.ru/f2a291e0
62 Berancnenue MPOLIEHTA OT BETHIHHEI 1

Y BEJIMUUHBI 110 €€ MPOLIEHTY
63 Brruncnenue MPOLEHTA OT BENMTHHEI 1

Y BEJIMYUHBI 110 €€ MPOLICHTY
64 Pemenue TekcToBBIX 3a/1ad, 1 but6mmoreka [IOK

coJiepKaImx Ipo0OH U TPOIEHTHI https://m.edso0.ru/f2a26512
65 Penienne TeKkCTOBEIX 3a/a4, 1 bubnunorexa LIOK

COJIEp>KaIIuX APoOU U TIPOIICHTHI https://m.edsoo.ru/f2a2818c
66 Pemenue TekcToBBIX 3a/1ad, 1 but6mmorexa [IOK

coJiep KaImx JpoOH U TPOIEHTHI https://m.edsoo.ru/f2a29546
67 Pemienne TeKCTOBBIX 3a1ad4, 1 bubnunoreka LIOK

COJIEp>KaIuX APOOH U TIPOIICHTHI https://m.edsoo.ru/f2a29a46
68 KonTponbHas pabota mo teme 1 le bubnmoreka [JOK

[HEN



https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a29a46

HHPO6I/I"

https://m.edsoo.ru/f2a29d34

[IpakTuueckas pabota 1o Teme

bub6nmoreka [IOK

69 QTHOHIGHHG,,MHHH OKPYKHOCTH K https://m.edsoo.ru/f2a29bea
e€ muameTpy
70 OceBas cummertpus. LlenTpanpHas bubmmoreka [JOK
CUMMETpPUS https://m.edso0o.ru/f2a2509a
71 OceBas cummetpus. LlentpanpHas bubnmnoreka HOK
CUMMETpPHUS https://m.edsoo.ru/f2a25428
bubmuoreka [{OK
72 Toctpoenne cummeTpumbix duryp https://m.edsoo.ru/f2a252ca
bubnunoreka LIOK
3 Tocrpoerme cummeTpurambix duryp https://m.edsoo.ru/f2a257fc
74 [IpakTuueckas pabota 1mo Teme bubmmoreka [JOK
"OceBas cummeTrpus" https://m.edsoo.ru/f2a2598c
75 CuMMeTpHs B IPOCTPAHCTBE bubmorexa LOK
https://m.edso00.ru/f2a25ae0
IT
76 warewammccxs supokeni n Bu6miorera LIOK
. p https://m.edsoo.ru/f2a2b274
MpeI0KEHU I
77 byKkBEHHBIE BBIpaKEHUS U YUCIIOBBIE bubnmnoreka HOK
ITOJICTAHOBKH https://m.edso0o.ru/f2a2b972
BykBeHHbIE paBEHCTBA, HAX0XK/IEHUE bubmuoreka [IOK
78 :
HEU3BECTHOI'O KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
79 bykBeHHBIE paBEHCTBA, HAX0XKJICHUE bubmuorexa [IOK
HEU3BECTHOI'O KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8
bubnunorexa LIOK
80 Dopwmyiisi https://m.edsoo.ru/f2a2bd14
bubnunorexa LIOK
81 Popmyiisl https://m.edsoo.ru/f2a2be40
82 YeThIpEXYrobHUK, TPUMEPHI bubnmoreka [JOK
YETBIPEXYTOJIBHUKOB https://m.edsoo.ru/f2a2al9e
83 [IpsiMOyTONBHUK, KBaJApPAT: CBOMCTBA bubnmoreka [JOK

-
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https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2bbe8
https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2be40
https://m.edsoo.ru/f2a2a19e

CTOPOH, YIJIOB, AMAaroHajnei

https://m.edsoo.ru/f2a2a2f2

[IpsmoyronbHUK, KBaApaT: CBOMCTBA

84 . 1
CTOPOH, YIJIOB, TUArOHaJIeH
85 N3mepenue yrios. Buast 1 bubnuoreka [JOK
TPEYTroJIbHUKOB https://m.edsoo.ru/f2a2a75c
86 N3mepenue yrios. Buabl 1 bubmmoreka [JOK
TPEYTroJIbHUKOB https://m.edsoo.ru/f2a2ab94
87 [TepumeTp MHOTOYTOJIBHUKA 1 Eg&?ﬁ;ﬁéﬁ)gﬁ/}éazgebo
88 [TepumeTp MHOTOYTOJIBHHUKA 1
89 [Tnomanp purypsr 1
90 [Tnomane Gurypsr 1
91 dopmyITel IEpUMETPa | IO TN 1
MPSIMOYTOJIbHUKA
92 dopMmysbl IEpUMETpa U MO 1
MPSIMOYTOJIbHAKA
93 [TpubnmxEHHOE U3MEPEHNE 1
wioaau uryp
94 [IpakTuyeckas paborta o Teme 1 bubnmnoreka HOK
"ITnomans kpyra" https://m.edsoo.ru/f2a2ae8c
KonTponbHas padota no teme
95 "Boipakenus ¢ OykBamu. @uUrypsl Ha 1 1
IIJIOCKOCTH "
o6 o o 1 S
o7 Hesere uncna . E&?s?ﬁggg;gg}éazwm
%8 Heere wncna 1 E&?E;Teegsiggﬁzazcﬂe
99 Mopynb 4ynciia, reOMeTpuYecKas 1 bubnuorexa [IOK

MHTEpIpeTaIysi MOITYJIs

https://m.edsoo.ru/f2a2c886
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https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c886

100 Moaynb ynciia, TeoOMeTprudecKas bubmmoreka [JOK
MHTEpIpeTaus MOLYJIS https://m.edsoo.ru/f2a2ca3e
101 Mopnynb 4ynciia, reOMeTpuYeCcKas bubnuoreka [JOK
UHTEpHIpETaIUs MOTYJIS https://m.edsoo.ru/f2a2cha6
102 Monynb yncia, reoMmeTpudeckas
WHTEpIpETAIs MOIYJIS
103 Mopynb unciia, reoMeTpuyecKas
WHTEpIpETAIHS MOIYJIS
104 UuncnoBbie TPOMEKYTKH
105 [TonoxuTenbHbIE U OTPUIIATEIIbHBIC
qrcna
106 [TonoxxutenbHbIe U OTPHULIATEIbHBIC
yucia
CpaBHEHHE MOJIOXKHUTEIBHBIX U bubnnorexa [JOK
107 :
OTPULATEIBHBIX YUCEN https://m.edsoo.ru/f2a2ce30
CpaBHEHUE MOJTOKUTEIBHBIX U bubmmnoreka HOK
108 .
OTPULATEIbHBIX YUCET https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE MOJOXKHUTEIBHBIX U
OTPHUIATENLHBIX YHCET
110 CpaBHeHUE MOJTOKUTEIBHBIX U
OTPHUIATENbHBIX YHCET
111 CpaBHeHUE MOJTOKUTEIBHBIX U
OTPHUIIATETHHBIX YUCEI
Apudmernueckre TeUCTBUA C
112 H(I))H(;b)KI/ITeJIBHLIMI/If/I bubmorexa IIOK
https://m.edsoo.ru/f2a2d830
OTPUIIATEITLHBIMU YHCIIAMU
Apudmernueckre TeUCTBUA C
113 H(I))H(;b)KI/ITeJIBHLIMI/If/I bubmorexa [IOK
https://m.edsoo.ru/f2a2d984
OTPUIIATEITLHBIMU YHCIIAMU
Apupmernueckue 1eUCcTBUS C
pud A but6mmoreka [IOK
114 MOJIOKUTEIBHBIMU U

OTpULATCIIbHBIMU YHCIIaMHU

-

[HEN

https://m.edsoo.ru/f2a2dab0



https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2cba6
https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2cf48
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2dab0

Apudmernueckue T1eUCTBUS C

bubnunorexa LIOK

115 HOJIOKUTEIBHBIMA U
https://m.edsoo.ru/f2a2ddee
OTPULIATEILHBIMHU YHCIIAMA
Apudmernueckue a1eiCTBUS C
116 H(E)ﬂc;b)KHTeﬂLHHMHII[/I bubnnorexa LIOK
https://m.edsoo.ru/f2a2defc
OTPHUIIATEILHBIMU YHCIIAMA
Apudmernueckue aeiCTBUS C
117 H(E)H(()b)KI/ITeﬂbHI)IMI/III[/I bubinorexa LIOK
https://m.edsoo.ru/f2a2e384
OTPHUIIATEILHBIMU YHCIIAMA
Apudmernueckue aeiCTBUSA C
118 H(I))H(;b)KHTeﬂbHBIMHi bubnnorexa LJOK
https://m.edsoo.ru/f2a2e5f0
OTPUIIATEILHBIMU YHCIIAMA
Apudmernueckue aeiCTBUSA C
119 H(I))H(;b)KHTeﬂbHBIMHi bubnnorexa LJOK
https://m.edsoo.ru/f2a2e762
OTPHUIIATEILHBIMU YHCIIAMU
Apudmernueckre 1eCTBUSA C
120 H(I))J'I(;b)KI/ITeJ'IBHHMI/I}f/I bubnnorexa [JOK
https://m.edsoo.ru/f2a2eb90
OTPULIATEILHBIMU YHCIIAMU
Apudmernueckre 1eCTBUSA C
121 H(I))J'I(;b)KI/ITeJ'IBHHMI/I}f/I bubinorexa LIOK
https://m.edsoo.ru/f2a2ecf8
OTPULIATEILHBIMU YHCIIAMU
Apudmernueckre 1eCTBUSA C
122 H(I))J'I(;b)KI/ITCJIBHLIMI/IJf/I bubanorexa LIOK
https://m.edsoo.ru/f2a2eel0
OTPUIIATEITLHBIMU YHCIIAMU
Apudmernueckre 1eMCTBUSA C
123 H(I))H(;b)KI/ITCJIBHLIMI/I?/I bubamorexa LIOK
https://m.edsoo.ru/f2a2f248
OTPUIIATEITLHBIMU YHCIIAMU
Apudmernueckue IeiCTBUS C
124 HOJIOKUTEIBHBIMA U
OTPHUIIATEITLHBIMU YHCIIAMU
125 Apudmernueckne 1eHCTBHS C

ITOJIOKUTCIBbHBIMU U

11



https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2e5f0
https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2f248

OTpULATCIIbHBIMU YU CJIaMU

Apudmernueckue T1eUCTBUS C

126 IIOJIOKUTEIHLHBIMU U
OTPHUIIATEILHBIMU YHCIIAMU
Apudmernueckue T1eUCTBUS C
127 MOJIOKUTEIBHBIMHU 1
OTPHUIIATEILHBIMU YHCIIAMA
Apudmernueckue I1eUCTBUS C
128 IIOJIOKUTENHLHBIMU U
OTPHUIIATEILHBIMU YHCIIAMH
Apudmernueckue T1eUCTBUS C
129 IIOJIOKUTEIHLHBIMUI U
OTPUIIATEILHBIMU YHCIIAMH
Apudmernueckue neiicTBus ¢
130 IMOJIOKUTEIBLHBIMU U
OTPUIATESIILHBIMHA YUCIIAMU
131 Pemrenune TekCTOBBIX 3a1a4 bubmoreika HOK
https://m.edsoo.ru/f2a3035a
132 Pemrenne TeKCTOBBIX 3a7a4 Bubmiorexa LIOK
https://m.edsoo.ru/f2a304c2
133 Pemrenune TekCTOBBIX 3a1a4 Bubmmorexa HOK
https://m.edsoo.ru/f2a305e4
134 Pemienue TeKCTOBBIX 3a1a4 bubmorexa LIOK
https://m.edsoo0.ru/f2a30706
KonTponpHas paboTa mo Temam
135 "ByKBEHHBIE BBIPAKEHUS. 1
[TonoxxutenbHbIC U OTPHUIIATEIHHBIC
gucaa"
136 [IpsimoyronbHas cucreMa KOOpAUHAT bubmuorexa [IOK
Ha MJIOCKOCTHU https://m.edsoo.ru/f2a30ca6
137 KoopauHaTsl TOUKH Ha MJIOCKOCTH, bubnuorexa [IOK

abciucca 1 opAnHaTa

https://m.edsoo.ru/f2a311d8
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https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8

bu6nmoreka [IOK

138 CronbuaTble ¥ KPYroBbIE€ JHArpPaMMbl https://m.edsoo.ru/f2a3178¢
139 [IpakTrueckas paboTa mo Teme bubnmnoreka HOK
"[loctpoenue quarpamm” https://m.edsoo.ru/f2a318ae
Pemienue TekcToBbIX 3a1ad,
140 COJIeprKalluX JaHHBIE,
IIpeJCTaBJICHHbIE B TAOIMIIAX U HA
auarpammax
Pemenne TekCTOBBIX 3a1ad,
141 COJIEpKALIUX JaHHBIE,
MpEJCTaBICHHbIC B TAOIHIIaX U HA
Jrarpammax
n .
v | Ao e B 10K
yo, 1p > [THpaMHa, e https://m.edsoo.ru/f2a319c6
LWIMHAP, Wap U chepa
Y .
R e B 10K
yo, p > [TMpaMHa, e, https://m.edsoo.ru/f2a31afc
LWIMHAP, ap U chepa
144 N300pakeHne MpOCTPaHCTBEHHBIX bubmuoreka [IOK
¢buryp https://m.edso0.ru/f2a3206a
N300pakeHne MpOCTPaHCTBEHHBIX
145
duryp
[Ipumeps! pa3BEpTok
146 MHOT'OTPaHHUKOB, HUJIUHAPA U
KOHYca
I1 0
Busorsa 10
A H " https://m.edsoo.ru/f2a3252e
MIPOCTPAHCTBEHHBIX (HUTYD
148 [TorsiTHe 00BEMA; e TMHUITBI bubmuoreka [{OK
u3MepeHus oobéMa https://m.edsoo.ru/f2a321c8
149 OOBEM PAMOYTOIBHOTO bu6muotexa [JOK

napajuienenumnesna, kyoa, Gopmyib

https://m.edsoo0.ru/f2a3234e

11



https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e

00BEMa

O6BEM PSIMOYTOJIBHOTO

150 napajuienenumnena, kyoa, Gopmyib
00BEMa
[ToBTOpEHNE OCHOBHBIX MOHSATUNA U

151 METOJI0B KypcoB 5 U 6 KJIaccoB, bubnuoreka [JOK
000011IeHNE U CUCTEMATU3ALMs https://m.edsoo.ru/f2a328f8
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

159 METOJ0B KypcoB 5 1 6 KJ1accoB, bubnunoreka LIOK
0000IIICHHE B CHCTEMATH3aIIUs https://m.edsoo.ru/f2a32a9c
3HaHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H

153 METOJIOB KypcOB 5 U 6 KJIaccoB, Bu6moteka [JOK
0000111eHHE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a32bd2
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATUH U

154 METOJIOB KypCOB 5 U 6 KJIacCoB, bu6nmorexa LIOK
0000IIIeHHE U CHCTEMATH3aIIUS https://m.edsoo.ru/f2a3312¢c
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

155 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnmnoreka HOK
000011IeHNE U CUCTEMATU3ALM https://m.edsoo.ru/f2a33352
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

156 METOJIOB KypCOB 5 U 6 KJIacCOB, bubnmnoreka [JOK
0000IIIeHHE ¥ CHCTEMATU3AIIHS https://m.edso0.ru/f2a33596
3HAHHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H

157 METOJI0B KypcOB 5 U 6 KJIaccoB, bu6muoreka [JOK
000011IeHNE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a33780
3HAaHUH

158 [ToBTOpEHNE OCHOBHBIX MOHSITHI U bubnmoreka [JOK

I
[IEEN



https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780

METOJIOB KypCOB 5 U 6 KJIaCCOB,
00001IIeHNE U CUCTEMATH3AITHS
3HAHUU

https://m.edsoo.ru/f2a338b6

[ToBTOpEHNE OCHOBHBIX MOHSATUNA U
METOJI0B KypcOB 5 U 6 KJIaccoB,

bu6nmoreka [IOK

159 000011IeHNE U CUCTEMATU3ALMs https://m.edsoo.ru/f2a339ce
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

160 METOJ0B KypcoB 5 1 6 KJIaccoB, bubnunoreka LIOK
000011IeHHE U CHCTEMATU3ALIHS https://m.edso0.ru/f2a33ad2
3HaHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H

161 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnuoreka [IOK
000011IeHNE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a33bd6
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

162 METOJO0B KypcOB 5 1 6 KJIaccoB, bu6nunorexa LIOK
000011IeHNEe U CUCTEMATH3AIHS https://m.edsoo.ru/f2a33f46
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

163 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnmnoreka HOK
000011IeHNE U CUCTEMATU3aLHS https://m.edsoo.ru/f2a340b8
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

164 METOJIOB KypCOB 5 U 6 KJIacCOB, bubnmnorexa [JOK
0000IIIeHHE U CHCTEMATU3 AL https://m.edsoo.ru/f2a3420c
3HAHHH
[ToBTOpEHNE OCHOBHBIX IMOHATHH H

165 METOJI0B KypcOB 5 U 6 KJIaccoB, bu6muoreka [JOK
000011IeHNE U CUCTEMATU3aLMS https://m.edsoo.ru/f2a3432e
3HAaHUH

166 IToBTOpPEHNE OCHOBHBIX IIOHATHUH U bubnuorexa [IOK

METOJIOB KypCOB 5 U 6 KJIaCCOB,

https://m.edsoo.ru/f2a34478

-

[HEN



https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478

000011IeHNE U CUCTEMATU3ALMS
3HAHUHU

167 HroroBas koHTpoJIbHAs paboTa
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypCOB 5 U 6 KJIaCCOB,

000011IeHNE U CUCTEMATU3ALIAS
3HaHUHU

168

bubnunoreka LIOK
https://m.edsoo.ru/f2a3482¢

IToBTOpEHNE OCHOBHBIX IMMOHATHH H
METOJIOB KypcOB 5 U 6 KJIaccoB,
000011IeHNE U CUCTEMATU3ALMS
3HAHUH

169

[ToBTOpEHNE OCHOBHBIX MOHITHN U
METOIOB KYPCOB 5 1 6 KJIaCCOB,
00001IeHNE U CUCTEMATH3AIIH
3HaHWH

170

bubnuoreka [{OK
https://m.edsoo.ru/f2a34950

bubmuoreka [IOK
https://m.edsoo.ru/f2a34d2e

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

170 5
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https://m.edsoo.ru/f2a3482e
https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Maremaruka: 5-i kiiacc: 0a30BbIi ypOBEHb: yueOHUK: B 2 yacTax, 5 kiacc/ Bunenkun H.S., XKoxos B.1., YecnokoB A.C. u
npyrue, AkunonepHoe obmectBo «M3natensctBo «IIpocsenienue»
* Maremaruka: 6-if kiacc: 0a30BbIi ypOBEHb: YUeOHHK: B 2 yacTax, 6 kinacc/ Bunenkun H. 5., Koxos B.1., Yecnokos A.C. u

npyrue, AkunonepHoe oomectBo «M3natensctBo «IIpocsenienue»

METOAUYECKHE MATEPHUAJIbBI 1JIA1 YUUTEJIA

Martemartnka : 5—6-¢ Kiacchl : 0a30BBIH YPOBCHB ! MCTOAUYCCKOC 1mocoOue K HpGIIMGTHOfI JIMHHUHN y‘-I€6HI/IKOB o marematuke H. 4.

Bunenkuna, B. . JKoxosa, A. C. UecHokoBa u 1p.— Mocksa :IIpocseiienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://educont.ru/

https://resh.edu.ru/

https://uchebnik.mos.ru/main
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