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I[TOACHUTEJIbHA A 3AITMCKA

[Ipumepnass pabouass mporpamma IO MaTeMaTUKE UIS OOYYaroIIHUXCS C
3aep kKol mceuxudeckoro passutus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMs MOATOTOBIEHa Ha ocHOBe DenepanbHOro rocyJapCTBEHHOIO
oOpa3oBaTeNnpHOTO  CTaHAapTa OCHOBHOro  obOmiero oOpasoBanus  ([Ipukas
Munmnpocsemennss Poccum ot 31.05.2021 1. No 287, 3apeructpupoBaH
MunuctepctBoM roctutiun Poccuiickoit @eneparuu 05.07.2021 1., per. Homep 64101)
(mamee — ®I'OC O0OO0), [IpumepHOil aganTUPOBAHHON OCHOBHOM 00pa3oBaTEIbHOU
IpOrpaMMbl  OCHOBHOTO OOIIero o00pa3oBaHUS OOYYaIOIIUXCS C  3aJEPKKOU
ncuxuueckoro paszputus (omnodopenHoi permienneM ®YMO 1o obmemy o6pa3zoBaHuUIO
(npotoxoi ot 18 mapra 2022 r. Ne 1/22)) (nanee — [TAOOIT OOO 3IIP), [TpumepHoii
paboueit mporpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus 1o npeaMery «MartemaTukay,
[IpumepHOl mHporpaMMbl BOCHUTAHUSA, C YYETOM paCIpPEIEICHHBIX MO KiaccaM
MPOBEPSIEMBIX TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUs AJIaITUPOBAHHOW OCHOBHOM
o0pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOIIETo oOpa3oBaHUs OOYYaroIUXCS C
3aIepKKOM TICUXUYECKOTO pa3BUTHs. B pabouell mporpaMMe yuYTE€Hbl HUAEH U
nosnoxeHuss KoHuenuuu pa3BuTUSL MaTeMaTHdeckoro oOpa3oBaHus B Poccuiickoit
denepanum.

OO0mas xapakTepucTUKA y4eOHOro npeamera «MareMmaTuka»

VYuebubiii mpeamer «MareMaTuka» BXOJUT B TMPEAMETHYIO 00JacTh
«Marematuka u uHpopmatuka». OH CHOCOOCTBYET PpPAa3BUTHIO BBIYUCIUTEIHLHOU
KyJAbTYpbl M JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS IOJIb30BAThCS
QITOPUTMaMH, a TaKXkKe MPUOOPETEHUIO MPAKTUUYECKHX HaBBIKOB, HEOOXOIMMBIX B
MOBCEHEBHON ku3HU oOydarommxcs ¢ 3[IP. VYueOHblli mnpenmer pa3BUBacT
MBIIIJIEHHE, MPOCTPAHCTBEHHOE BOOOpaxeHHe, (PYHKIMOHAIBHYIO TI'PaMOTHOCTD,
YMEHUS  BOCIPUHUMATh W KPUTUYECKH  aHAJIU3UPOBaTh  MH(MOpMAIUIO,
MPEACTABICHHYIO B Pa3JIMYHBIX (popMax.

OOyueHue MaTeMaTUKe JAaeT BO3MOKHOCTh pa3BuBaTh y oOyuatouuxcs ¢ 3[1P
TOYHYI0, PAalMOHAIbHYIO M HMH(POPMATUBHYIO peyb, YMEHHE OTOMpaTh Haubosee
MOAXO/SIINE S3bIKOBBIE, CUMBOJMYECKUE, TpauUecKUe CpPeCTBa IJisi BhIPAKEHUS
CY)KJIEHUU U HArJsJHOTO UX MPE/ICTABIICHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KyJbTYphl B COBPEMEHHOM TOJIKOBAHHUU
ABIIsieTCS  o0llee 3HAKOMCTBO C METOAAMM I[O3HAHUS  JIEWCTBUTEIBHOCTH,
IIPEICTABIICHUE O IPEIMETE U METOAAX MATEMATHKH, UX OTJIMYUNA OT METOJOB APYTIHX
€CTECTBEHHbBIX M T'YMaHUTapHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHHUS MaTeMaTUKH
JUIA pelleHUs Hay4YHBIX M MPHUKIAIHBIX 3a7ad. Takum o0pa3oM, MaTeMaThdecKoe
oOpa3zoBaHKe BHOCUT CBOM BKJIa/ B (hOPMHUPOBAHUE O0IIIEH KyIbTYPhI YETOBEKA.

W3ydyeHne maTeMaTHKH TakXe CIHOCOOCTBYET 3CTETHUECKOMY BOCIIHMTAHHUIO
YeJIoBeKa, MOHMMAaHHWIO KpAacoThl M U3AIIECTBA MAaTEMaTHYECKUX PACCYXACHUIA,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UIEH CUMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oOyudeHus mnpeamety «Marematuka» ¢
y4eTOM 0COOBIX 00pa3oBaTeNbHbIX MoTpeOHOCTeN oOyuarommxcs ¢ 3I1P. Opnanenue
y4eOHbIM TpeaMeToM «MaTemMaTHuKa» MPeACTaBISIeT OMPEACIICHHYIO CIOKHOCTD IS
yuamuxcsi ¢ 3IIP. V oOyuatoumxcst ¢ 3IIP nanbonee BblpakeHbl OTCTaBaHUS B
Pa3BUTHH  CIIOBECHO-JIOTMUECKUX (OPM MBIIUICHHS, IOATOMY aOCTpakTHbIE U
OTBJICYEHHBIE KAaTErOPUM UM TPYIHOIOCTYNHBL. B TOXXE BpeMs MpHU CIEHUATbHOM
oOydyeHHH oOOydalluecss MOTYT BBINONHATh 3aJaHus 1o anroputMmy. OHH
BOCIIPUMMYMBBEI K MOMOIIY, MOTYT BBIIOJIHUTH MEPEHOC HA AHAJOTMYHOE 3a/IaHHe
YCBOGHHOTO crocoba pemieHus. CHKEHHE Pa3BUTHS MBICIUTENBHBIX OMEpaluid u
3aMEJUICHHOE CTAaHOBJICHUE JIOTMYECKUX JEHUCTBUM MPUBOIAT K HEAOCTATOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX yUEOHBIX JNEHCTBUH. Y 0OyYarommxcsi 3aTpyIHEHBI
CUETHBIC BBIYHMCIICHUS, NPOU3BOAMMBIE B yMe€. B MUCHhMEHHBIX BBIYMCICHHSIX OHH
MOTYT MPOIYyCKaTh OJUH W3 MPOMEKYTOUHBIX IaroB. [lpu pabore ¢ UYMCIOBBHIMU
BBIPDAKCHUSIMHU, BBIYMCICHUEM MX 3HAYEHUS MOTYT HE YAECpPKUBATh IPABHUIIBHBIN
nopsiiok aercteuid. [Ipu ynpomenun, mpeoOpazoBaHuu Beipakenuit yqamumecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIBHO IPHUHATh PELIEHUE O IOCIEAO0BATEIBHOCTH BBIIOJHEHUS
neiucTBuil. KOHKPETHOCTh MBIIUICHUS OCJIOXKHSAET YCBOCHMS HaBbIKA PEIICHMS
YPaBHEHUI, HEPABEHCTB, CUCTEMBI ypaBHEHM. VM MaloqOCTYyIIHO COBEpUICHHUE
oOpaTUMBIX Oneparuii.

Huskuii  ypoBeHb  pa3sBUTHS  JIOTMYECKHX  OINEpalMii, HEIOCTATOYHAs
00OOILIEHHOCTh MBINUICHUS 3aTPYyAHSIOT H3ydyeHHEe Tembl «DyHKUMM»: TpHU
onpeneneHuy (PyHKIIMOHATILHOM 3aBUCUMOCTH, TIIpU OINKCAaHUM TpaduyuecKkon
CUTYAIIMH, UCIIONB3Ys] T€OMETPUUECKUH, anreOpandeckuid, ((yHKIIMOHAJIbHBIN S3bIKU.
Hepeako yuamnmecss He BUAST pa3HUIBI MEXKy OOJACThIO ONpEAeNIeHUs (PYyHKUUU U
00J1aCcThIO 3HAUEHUH.

Pemenue 3amay coOnpsbKeHO C TPYAHOCTAMH O(OPMIIEHHSI KpPaTKOM 3aIluCH,
MIPOBE/ICHMSI aHAIM3a YCIOBHS 3a/1a4M, BBIACIECHHS CyllecTBeHHOro. O0yyarouecs ¢
3IIP 3arpynHsStOTCS CAelaTh yMO3aKJIIOUEHHE OT OOIIEero K 4YacTHOMY, HEPEOKO
BbIOMPAIOT HEpPALMOHAJBHBIE CHOCOOBI pEUIeHMs, HWHOTAa OTrpaHUYHUBAIOTCS
MaHUITYJSIUSAMU C YHCIIAMH.

[Ipy wu3yueHun reomeTpuueckoro Marepuana oOygatonuecs ¢ 3[IP
CTJIKUBAIOTCS C  TPYAHOCTBIO  JelaTh  JIOTUYECKHE  BBIBOJABI,  CTPOMTH
MocJeIoBaTeIbHbIe paccyxaeHus. HenpouHblie 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUU
MPUBOAMUT K OIMIMOKaM B pEUIEHUMH reoMeTpuueckux 3anad. OOydaromuecsi MOryT
MOJAMEHUTH (POPMYITy, HEMPABUIBHO NPUMEHUTH TeopeMy. K cepbe3HbIM OlmOKaM B
pelmieHuy  3a7a4  OPUBOASAT  HEJOCTAaTOYHO  pa3BUThle  IPOCTPAHCTBEHHBIE
npeacTaBieHus. VM clI0KHO BBITIOJIHUTH YEPTEX K YCIOBHUIO, B MUCbMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHHE K UEPTEXKY.

To4yHOCTH 3aIOMUHAHUS U BOCIIPOU3BEAEHUS YU€OHOTO MaTeprasa CHUKEHBI 110
OpUYMHE CJIA00CTH MHECTHYECKON JeATEIbHOCTH, CYXEHHs O0ObeMa NaMsTH.
Oo6yuatomumcst ¢ 3IIP TpeOGyeTcss Gombilie BpeMEHH Ha 3aKpeIiCHHE Marepuala,
aKTyaJau3alus 3HaHWI 110 ONope NPH BOCIIPOU3BEICHUH.

Jlnst mpeoiosieHnst TPy IHOCTEN B M3yYeHUH yueOHoro npeameTa «MaTtemaTuka»
HeoOxoAMMa ajanTtanus o0beMa M XapakTepa y4eOHOro marepuana K
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MO3HABATENbHBIM BO3MOXXHOCTAM yyammxcsa ¢ 3[IP. Crnemyer yueOHBI MaTepuan
NPENOJHOCUTh HEOOJBIIMMU TMOPLUSIMH, YCIOXHSS €ro IMOCTENEHHO, M3bICKUBATH
crocoObl  afanTalMy  TPYIHBIX  3aJlaHWi, HEKOTOpble TEeMbl JaBaTh Kak
03HAKOMUTEJIbHBIE; UCKIIFOYATh OT/IEJIbHBIE TPYIHbIE JOKA3aTEIbCTBA; TEOPETUYECKUI
Marepuall peKOMEHIYETCS HM3ydaThb B MPOLECCE IMPAKTUUYECKOW AEATEIBbHOCTU IIO
pemieHnto  3anad.  OpraHM4eckoe €IWHCTBO MPAKTUYECKOM UM YMCTBEHHOWU
JESATENBHOCTH YYallUXCid Ha YPOKaX MaTEeMaTHUKH CIOCOOCTBYIOT MPOYHOMY H
CO3HATEIHPHOMY YCBOCHHIO 0a3MCHBIX MaTEMATHYECKUX 3HAHUA U YMEHUM.

Hean v 3agaun u3yyenust yaueoHoro npeamera «MaremaTnka»

[IpuopuTeTHBIMU Yeramu 00ydeHUs: MaTeMaTUKe B 5—9 Kiaccax sSIBISIOTCS:

* (opMHUpOBaHUE IEHTPAIBHBIX MAaTEMAaTUYECKUX MOHATUNA (YHUCTIO, BETUUYUHA,
reomerpuyeckas  ¢urypa,  IepeMeHHasd, BEPOSITHOCTb, GyHKIUA),
00eCreunBaIOIINX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTH4E€CKOTO
oOpazoBanus ooyuatomuxcs ¢ 3I1P;

* noaseneHue odyuarouuxcs ¢ 311P Ha 1OCTYTHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKHU U OKPY>KAOLIETO MUPA, TOHMMaHUE MATEMATHKU KaK
4acTU OOIIeH KyJIbTYpbl YEJIOBEUECTBA;

" pa3BUTHE HUHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YyYarommxcs ¢
311P, no3HaBaTenpHON aKTUBHOCTHU, UCCIEA0BATEIBLCKUX YMEHUN, KPUTUIHOCTH
MBIIUIEHUS, THTEPECA K U3yYEHHIO MaTEMAaTUKH;

* (popmupoBaHue (QYHKIIMOHAIBHOW MaTEMaTHUYECKOH TI'PaMOTHOCTU: YMEHHUS
pacmo3HaBaThb NPOSIBICHHMS  MAaTEMATUYECKUX  IOHATUH, OOBEKTOB MU
3aKOHOMEPHOCTEN B PEAIbHBIX )KU3HEHHBIX CUTYALMSIX U IIPU U3YUYEHUU IPYTUX
y4eOHBIX MPEAMETOB, IMPOSBIECHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha SA3bIKE MaT€MaTUKH M CO3[aBaTh MAaTeMAaTHYECKHUE
MOJIeJIM, NPUMEHSTh OCBOEHHBIM MaTeMaTHYeCKHil ammapaT [Jjs peueHus
PaKTUKO-OPUEHTUPOBAHHBIX  3a/a4y, HWHTEPNPETUPOBaTh U  OLICHUBATh
MOJIyYEHHbIE PE3YJIbTATHI.

JlocTikeHre 3TUX 1eseil 00eceurnBaeTCsl pELIEHUEM CIIETYIOLUX 3a0ay.

* ¢opmupoBath y oOyudatomuxcs ¢ 3[IP HaBbIkM yuyeOHO-TIO3HABATEILHOMN
NEeSATEIbHOCTH: IUJIAaHUPOBaHUE pPaOOThl, MOUCK palMOHANbHBIX TMYyTEeH ee
BBITIOJIHEHHUS, OCYILECTBICHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaJbHOMY pa3BUTHIO, (OPMHUPOBATH KauyecTBa,
HEOOXOMMbIE YEIOBEKY JJIsl TOJIHOLEHHON JKU3HU B COBPEMEHHOM OOILIECTBE,
CBOMCTBEHHBIE MAaTEMATHYECKOW JIESITEIBHOCTHU: SICHOCTH M TOYHOCTH MBICIIH,
UHTYULUHU, TPOCTPAHCTBEHHBIX MPEICTaBICHHM, CIIOCOOHOCTH K MPEOA0TICHUIO
TPYIHOCTEW;

* (QopmMupoBaTh KIIOYEBBIE KOMIIETEHIIMM YYaIIMXCS B paMKax MPEAMETHON
obnactu «Maremaruka 1 HHGOPMATHUKAY,

" pa3BUBATh NOHATUITHOE MbIlLIeHUs 00yyatouuxcs ¢ 311P;



" OCYILIECTBJIATh KOPPEKLUIO O3HABATEIbHBIX IpoLeccoB obyuarouuxes ¢ 3I1P,
HEOOXOJUMBIX JUIsl OCBOEGHHS NPOrpaMMHOr0 Marepuaja I0 ydeOHOMY
npeaMeTy;

" [peaycMaTpuBaTh BO3MOXHOCTh KOMIIEHCALIUK 00Pa30BaTENbHBIX 1e()UIINTOB B
OCBOGHHUU TPEIIECTBYIOLIETO MPOrpaMMHOTO MaTepuana y oOydaromuxcs C
3I1P 1 HETOCTAaTKOB B MX MATEMaTHYE€CKOM Pa3BUTHH;

* copmMHUpOBaTH YCTOWYHMBBIA HHTEPEC YUALTUXCS K IPEMETY;

" BBISBJIATH U PA3BUBATh MATEMATUYECKUE U TBOPUECKUE CTIOCOOHOCTH.
OCHOBHBIE JIMHUH COZAEpXaHUS Kypca MaTeMaTuku B 5—9 kmaccax: «Hucna u

BBIUMCIECHUSY, «Anredpa» («AireOpandeckue BbIpaKEHUS», «YpaBHEHUS U
HEpaBeHCTBa»), «DyHkuum», «l'eomerpus» («['eomerpuueckue @urypsl u ux
CBOMCTBaY, «M3MepeHne reOMETPUUECKUX BEIUUUHY), «BEpOosATHOCTh U CTaTUCTUKAY.
JlaHHbBIE JIMHUU Pa3BUBAIOTCS MapajlieNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOW, OJIHAKO HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM KOHTAaKkTe U
B3aumozeictBuu. Kpome 3Toro, ux o0OBEIUHSET JOTMYECKas COCTaBJISIOLIAs,
TPaJAULIMOHHO MPUCYIAs MAaTEMATUKE U MPOHU3bIBAIOIIASA BCE MATEMATUUECKUE KYPChI
U cojaepxatenbHbie TuHUU. ChopMynnpoBaHHoe B DefepaibHOM TOCydapCTBEHHOM
00pa30BaTENbHOM CTAaHJIAPTE OCHOBHOTO OOHIEro oOpa3oBaHUsl TPeOOBAaHUE «YMETh
ONepUpOBaTh MOHATHSIMU: ONPEIEICHUE, aKCUOMa, TEOPEMA, JOKA3aTEIbCTBO; YMEHHE
pacno3HaBaTh HUCTUHHBIE U JIOKHBIE BBICKA3bIBaHUSA, NPUBOJUTH MPUMEPHl U
KOHTPIIPUMEPBHI, CTPOUTH BbICKA3bIBAaHUS M OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM KypcaMm, a pOpMHUpPOBAaHUE JIOTUUECKUX YMEHUHN paclpeiesseTcs 0 BCEM rojiaM
00yueHHs Ha YPOBHE OCHOBHOT'O 00IIIer0 00pa3oBaHus.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE IPEAMETHBIM pe3ysbTaTaM
ocBoeHus [IpumepHoil pabouelt mporpamMmbl, pacpeeICHHbIM 110 rojiaM o0y4YeHus,
CTPYKTYpUPOBAHO TakUM O0pa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHLMIIHAAIbHBIM
BolpocaM  oOyuwarommuecss oOpamiaauch  HEOJHOKPATHO, UYTOOBI  OBJIAJCHHC
MAaT€MaTUYECKUMH TMOHSATUSMH U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCIEAOBATENIBHO U
MOCTYINATENbHO, C COOJIOAEHUEM MPUHIIUIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS
BKJIFOYAQJIUCh B OOIYI0 CUCTEMY MATEMATHYECKUX MPEACTABICHUA OOYyYaroluXcs ¢
3I1P, pacumpsis u yrinyOnsisi e€, oOpa3ys NpOYHbIe MHOKECTBEHHbIE CBA3U. OO0uIMe
eI u3ydyeHusi yueOHoro mpeamera «MaTtematuka» npeactaBieHbl B [IpumepHoit
paboueil mporpaMmmMe OCHOBHOT'O 00I1IeT0 00pa3oBaHUsI.

Oco0eHHOCTH 0TOOPA U AJANITALUM Y4e0OHOT0 MATEPHAJIA 110 MATEMATHKE

OOyuenne ydeOHOMY TmipenMery «MaTemaTnkay CTPOUTCS Ha CO3/JaHUU
ONITUMAJIBHBIX YCIOBUHN JJII YCBOCHHUS MPOrPaMMHOTO MaTepHraia 00ydaroluMuUcs C
3I1P. Bonbiioe BHUMaHKE YEISIETCS OTOOPY yueOHOTrO MaTepraia B COOTBETCTBUU C
NPUHILIUIIOM JOCTYMHOCTH IPH COXpPaHEHHH OO0IIero 6a30BOro YpOBHS, KOTOPBIH
JOJKEH 0 CO/IEPKaHUI0 U 00beMy OBITh aIaNTHPOBAHHBIM 1S oOyuatoumxcs ¢ 3[1P
B COOTBETCTBUU C WX OCOOBIMH 0O0pa3oBaTeNbHBIMU MOTpeOHOCTsIMU. Cremyer
o0JierynTh oOBJaZeHHe MaTepuaioM oOydaronmmucs c 3IIP mocpeactBom ero
JETabHOTO OOBSICHEHUS C CHCTEMAaTHYECKUM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKH

7



B MPUMEHEHUU 3HAHUM, HMCIOJb3Yys MPUEMbl aKTyalu3aluuud (BU3yallbHasl OIOpa,
MaMsTKa).

[IpumepHast nmporpamMma IpeaycMaTpuBacT BHECEHUE HEKOTOPBIX M3MEHEHUN:
yMEHbLIEHUE 00BbEMa TEOPETHYECKUX CBEJICHUW, BBIHECEHUE OTHAEIbHBIX TEM WJIU
LEJBIX Pa3esioB B MaTEpUaIbl i 0030pHOTO, 03HAKOMUTEIILHOTO H3yUeHUSI.

N3meHenust nporpamMmsbl B 5-9 kjaccax

Mamemamuka ¢ 5 u 6 knaccax

B O03HaKOMUTENBHOM IUIAaHE PEKOMEHAYETCS M3y4aTb CIEAYIOIIUE TEMBI:
«Pumckas wymepauus», «PaBHbie ¢urypep», «umunap, konyc, map», «Kyow,
«IIpssMOyTronpHBIN Mapasuienenumeny, «llepeMenienre no KOOpJAUHATHON MPSMOI»,
«Monynb uucna», «HucnoBble MPOMEXYyTKH»; «MacmTtab» (U3y4daercss B Kypce
«T'eorpadusi»); «M300paxkeHne reoMeTpruueckux GUryp Ha HETUHOBAHHOW Oymare
WCIIOJB30BAaHUEM LMPKYJs, JIMHEMKH, YIOJIbHUKA, TpaHCIopTupa», «Jlnuna
oKpyxHOCTH», «lInomanb kpyra», «Ilapannensubie npsmeiey, «lleprneHauKkynsipHbie
npsiMbie», «OceBasi U IEHTpaJibHAsE CUMMETPUU» (U3ydaeTcsl B Kypce T'€OMETPHH);
«beckoHeuHbIe TMEePUOAMYECKHE JeCATHUYHbIE npoOu. JlecaTuuHoe MpuOIMKEHNE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcsi B Kypce anreOpsl).

CnenyeT yMEHBIIMTh KOJMYECTBO YacOB Ha CIEAYIOIIME TeMbl: «PelreHue
JOruYecKun 3anau», «JmuHa otpeskayn, «lllkanby, «PacnpenenurenbHbI 3aKOH
YMHOKEHHUS», «3aMuch MPOU3BEACHUS ¢ OyKBEHHBIMU MHOXKUTEIIMIY, «[locTpoeHue
KoH(Urypanuii u3 yacteil mpsaMon, OKPY>KHOCTH Ha HEIMHOBAHHOW M KJIETYATOU
oymare», «Jlenutrenu u kpatHwie. [Ipusnaku aenumoctu», «HauOonbmmii oOmumi
JENUTENIb U HauMeHblIee odliee KparHoe. [[enruMocTh CyMMBbl M TIPOU3BEACHUS.
«IIpuBenenue npoOu K HOBOMY 3HaMeHaTel», «HaxoxieHne 4acT ueaoro u Ueiaoro
10 €ro yactu». « OKpyriieHue NeCATUYHBIX Ipo0ei». «Perienne 3a1a4 nepedbopoM Beex
BO3MOKHBIX BapuaHTOB». «CocTaBiieHHe OyKBEHHBIX BBIPAKEHHN IO YCIOBHUIO
3aauny. BeicBoOOAMBIIIMECS YaCchl MOXKHO HCIIOIb30BaTh HAa MOBTOPEHHE (B HaYaje U
KOHIIE y4eOHOTro rojia), Ha U3y4eHUe HanboJee TPy IHbIX U 3HAYUMBIX TeM: B V Kjacce
— Ha pelnieHue YpaBHEeHUM, TPUBEACHUE TPOOH K HOBOMY 3HAMEHATEI0, YMHOKEHHUE U
JICNICHNE JECATUYHBIX JpoOel, m3MepeHue yrioB; B VI kiacce — paeiicTBus c
MOJIOKUTENIbHBIMU U OTPUILIATEIbHBIMU YUCJIAMU, PEUICHUE YPAaBHEHUH, CIOKEHHUE U
BBIYMTAHHUE YUCEII, COJIEPIKAIIUX TETYI0 U IPOOHYIO YacTh, HA YMHOXXEHUE U JICJICHUE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS M3y4aTb CIEAYIOIIUE TEMBI:
«ppaunonanbHbie yncia. JeiicTBUTenbHbIEe Yynciay, «CpaBHEHUE NEHCTBUTEIbHBIX
quces, apu@METHUISCKHe ACHCTBHUS ¢ JCUCTBUTEIBHBIMH YHCIamMny, «HaxoxmeHne
MpUOJIMIKEHHBIX 3HAYEHWW KBaApaTHOTO KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHHM TPETHEHN U YETBEPTOM CTENEHEN PA3I0KEHUEM HA MHOKHUTENNY, « DyHKIINS y
=vx u ee rpadux», «IlorpemHoCcTs 1 TOUHOCTh NPUOIKEHUS», «YeTHBIE W HeYeTHBIE
Gynkuumy, «Pyukius y=x"», «OyHKuus y= ax’, ee rpaduK u cBoicTa. I'paduku
Qynkumii y= ax? + n u y=a(x-m)?, «YpaBHeHHE C ABYyMs IIEPEMEHHBIMHU U €rorpaduK»,
«I"padmueckuii crnoco® penieHus CUCTEMbI ypaBHEHU», «M300paxeHue



YJICHOB apU(METUYECKON U T€OMETPUUECKON MPOrpeccuii ToukaMu Ha KOOPAUHATHOU
IJI0CKOCTH. JIMHEMHBIN U AKCIIOHEHIMATBHBIA pOCT. CII0KHBIE IPOLIEHTHD.

CnemyeT yMEHBIIWTh KOJUYECTBO YacOB Ha u3ydeHue TeMm: «DopMybDy,
«JlokazaTenbCcTBO TOXKIECTBY, «JIMHEHHOE ypaBHEHHWE C ABYMS HEH3BECTHBIMUY,
«I"paduk MMHEHHOTO ypaBHEHUS C ABYMS NEepeMEHHBIMUY», «I'paduueckoe pelieHue
JIMHEWHBIX YPABHEHUW U CHCTEM JIMHEHHBIX YpaBHEHUI», « CBOMCTBA KBaJIPaTUUHON
(GYHKITUN.

BricBoOoiMBIIMECST 4Yachl PEKOMEHIYeTCS HMCIOJIb30BaTh: ISl Jydlen
npopaboTKK HamboJiee BaXXHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemienue
CUCTEM ypaBHeHUI», «CoBMecTHbIE NeHcTBUS ¢ poOsmu», «[IpuMeHeHue cBOMCTB
apu(pMETUYECKOTO KBaJAPATHOTO KOPHs»; Ha TIOBTOPEHHE, peIIeHUuEe 3ajad,
npeoOpa30BaHKE BBIPAXKEHHUI, a TAKKE Ha 3aKPEIJICHUE H3yYEHHOIO0 MaTepuania.

T'eomempus

CiienyeT OCHOBHOE BHUMAHUE YJICJIUTh MPAKTUYECKOW HAIMPABIEHHOCTH Kypca,
WUCKJIIOYMB M YNPOCTUB HaMOOJIee CIOXKHBIM JJIsI BOCHPUSTHS TEOPETUYECKUI
Marepuasi. Ha ypokax reoMeTpuu HEOOXOJMMO MAaKCHUMalbHO HCIOJIb30BaTh
HarJsiAHbIE CpelCcTBa OOy4YeHHs, OOJIbIlIE€ TPOBOAUTH MPAKTUYECKUX PadboT C
y4anmmucs, pemars 3aaaud. CTpouTh pellieHue 3a1ad Mpu MOCTOSHHOM OOpaIlleHUH
K HAIISIAHOCTH — PUCYHKAM U YEPTEKAM.

O3HaKOMHTENBHO N1aThb TeMbl: « T€OpeMbl M JI0KA3aTEbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MOPOTUBHOTO», «CyIIEeCTBOBAHUE W  E€IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K OpsAMOi», «MeTos reoMeTpudeckux Mect», «Meroa yaBOeHUs
MeauaHbe, « Teopema @aneca u TeopeMa 0 MPONOPIUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHUKay», « I3MeHeHne TPUrOHOMETPUYECKUX (PYHKIIMM MpU BO3pacTaHUU
yrnay, «®DopMyisibl s paAuyCOB BIMCAHHBIX W OINHCAHHBIX OKPYXHOCTEU
IIPAaBUJIBHBIX MHOTOYT'OJIBHUKOBY», «YpaBHEHUE NMpsAMOW», «/[BrmkeHue», «CBOMCTBA
IBIKEHUSA», «Teopema 0 MPOU3BEAEHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUN
OTPE3KOB CEKYLIMX, TEOPEMA O KBAJIPaTe KaCATEIbHOW.

CrnenyeT yMEHBIIUTh KOJMYECTBO 4YAaCOB Ha HM3ydyeHue TeM: « CUMMETpHUYHbIC
¢urypsl. OCHOBHBIE CBOMCTBa OCEBOM cuMMeTpumn», «lleHTpanbHas cuMMeTpus,
«ITapannenbubii  mepenocy, «lloBopor», «llpeoOpazoBanue momobusi. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33Ja4M Ha IOCTPOEHUE C IOMOIIBIO
LUKyl W JIMHEUKW», «JlexkapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenune
TPEyTOJbHUKOBY, «[lomooue dpurypy.

BricBoOOIMBIIIMECS YaChl MCTIOIL30BaTh HA PEIICHUE 3a7a4 U IOBTOPEHUE.

Bepoamnocmb u cmamucmuka

B cBsizu ¢ Tem, 4TO JaHHBIA KypC BBI3BIBACT HAMOOJBIINE CIO0XHOCTH IS
obyuaromuxcst ¢ 3I1P, cBsi3aHHBIE CO CHWI)KEHHBIM YPOBHEM pa3BUTHSI CIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €r0 MU3y4YeHHE JOJDKHO CTPOUTHCS Ha 0Aa30BOM YpPOBHE U
OOCTYITHOM JUIsl YYEHMKOB Matepuane. OCHOBHOE BHUMAHHME CIEAYET YIEIUTh
pa3nenaM, CBSI3aHHBIMU C TOBTOPEHHWEM TMPOWJICHHOTO Marepuaia, YBEIUYUTH
KOJIMYECTBO YNPAXKHECHUM U 3aJaHUM, CBI3AHHBIX C MPAKTUYECKOU AEATEIbHOCTBIO
00yJaroImxcs.



HCO6XO,III/IMO MNEPECMOTPETE  COACPIKAHUE TCOPCTHUYCCKOIO MaTcprajla H
XapaKTep C€ro HM3J0XKCHHA: TeopeTI/I‘{CCKI/Iﬁ MaTrepuall MpPEeroOJHOCUTbL B IIPOLECCE
peUiCHUA 3a4a4 W BBIITOJIHCHUA 3aIIaHHﬁ HarTBIAHO-TIPAKTHYCCKOT'0 XapaKTCpa, HC
Tpe6OBaTI> BbIBOJA M 3allIOMHHaHHSA CJIIOKHBIX (I)OpMy.H, pCIICHUA HCCTAHAAPTHBIX,
pr,HOéMKI/IX BaﬂaHHﬁ. PSII[ TCM CJIICAYCT U3Yy4aTb B O3HAKOMUTCIIbHOM ILJIaHC.

[TpumepHas mporpamMma MpenoCTaBiIsIeT aBTOpy padodeld mporpaMmbl CBOOOIY
B paclpeeieHn MaTepuaia 1o 4eTBepTaM (TpumectpaM). Pacnipenenenre BpeMeHu
HAa M3yYeHHE TEM B TEYCHHE YUYeOHOrOo TOJa CaMOCTOSITENILHO OMNpeeseTcs
00pa30BaTeNbHON OpraHu3alyeil ¥ 3aBUCUT OT OCOOEHHOCTEN TPyMIbl 00yYarOIUXCS
¢ 311P u ux ocoObIx 00pa30BaTEIbHBIX TOTPEOHOCTEM.

IIpumepHble BUABI JesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0ycioBiaennbie
0c00BIMH 00pa30BaTEILHBIMY MOTPEOHOCTSIMH U 00ecTIeYnBaIOIIHe
OCMBICJICHHOE OCBOCHHE COACPKAHUM 00pPa30BaHus 110 NpeaIMeTy
«MaremaTuka»

Conepxxanue BHIOB nedTenbHocTH oOyuaromuxcst ¢ 3IIP ompenensercs ux
0CcoObIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMHMO IMIMPOKO HCHOJB3YEMBIX B
OOII OOO o0mux ast BceX 00y4YaroIIMXCs BUIOB JIEATEIBHOCTH CIENYEeT YCHIIUTh
BU/IbI JCATEIHHOCTU CIeU(UYHBIC ISl TAHHON KaTeroOpuH JeTei, 00ecreunBaroIme
OCMBICJIEHHOE OCBOEHHME COJIEpKaHHsl OOpa3OBaHMs 1O TPEIMETY: YCUIICHHE
MPEAMETHO-TIPAKTUYECKON JEATETbHOCTH C aKTHUBU3ALIMEH CEHCOPHBIX CHCTEM;
YepeloBaHuE BHUAOB JICSITEIBHOCTH, 3aJCUCTBYIOIIMX pPa3JIMYHbIE CEHCOPHBIE
CUCTEMbI; OCBOEHUE MaTepuaja ¢ OMOpOoi Ha alrOpPUTM; «IOIIArOBOCTh) B U3yUEHUHU
Marepuana; UCIOJIb30BaHUE JOTIOJHUTEILHON BU3yalbHOW OMOPHI (CXEMBI, IA0JIOHBI,
OTIOpHBIE TaOJMIILI); PEUEBOM OTYET O MPOIECCEe U pe3yJbTare IeATeIbHOCTH;
BBITIOJIHCHHUE CIICIMAIBHBIX 3aJaHui, O00ECIEeUMBAIONINX KOPPEKIUIO PETYJISINHA
y4eOHO-103HABATEIbHOMN IEATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yibTara.

[IpumepHast TeMaTHdecKasi U TEPMUHOJIOTHYECKas JIeKcUKa cooTBeTcTByeT OOI1
000.

st oOyvaronuxcst ¢ 3[IP cymiecTBEHHBIM SIBISIIOTCST TIPUEMBI pabOTHI €
JEKCUYECKUM MaTrepuanioM Mo mnpeamety. lIpoBoauTtcs cnenuanbHas padoTa 1o
BBEJICHUIO B aKTUBHBII CIIOBaph 00YyYalOUIUMXCSl COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaeMble TEpMHUHBI BBOJSATCS HA MOJIMCEHCOPHOU OCHOBE, 0053aTeNIbHA BU3yaJIbHAS
MOJJIEPKKA, AATOPUTMBI padOTHI C ONPEEICHUEM, OITIOPHBIE CXEMBI JJIs1 AKTyaJIU3aluu
TEPMUHOJIOTHH.

Mecto yueOHOr0 npeamera «MareMaTuka» B y4eOHOM ILIaHe

B coorBercTtBUM C @DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO OOIIEero oOpa3oBaHUsl y4eOHBIM mpeaMeT «MareMmaTukay
BXOJUT B TMpPEAMETHYI0 o00sacth «MaremMatuka M HHPOPMATHKA» U SBISETCS
oOsi3aTenbHbIM Ui n3ydenus. B 5-9 knmaccax yueOHsIii npenmer «MaremaTukay
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TPAJAUIIMOHHO M3y4YaeTcs B paMKax CJIEAYIOIIMX Y4eOHbIX KypcoB: B 5-6 kiaccax —
Kypca «Marematukay, B /-9 kimaccax — KypcoB «Auredpa» (BKIIOYas 3JIEMEHTHI
CTaTUCTUKH M Teopuu BepositHocTel) u «['eomerpusi». Hactosimeidt mporpammoit
BBOJIUTCSI CAMOCTOATENbHBIN yueOHbIN Kypc « BEpOSATHOCTh M CTATUCTUKAY.

Hacrosmieit nporpaMMoii pe1yCMaTpUBAETCs BBIACICHHE B YYEOHOM IIJIaHE Ha
M3y4YEeHHE MaTEeMaTHKH B 5—6 Kiaccax 5 yueOHbBIX 4acOB B HEJIEIO B TCUCHHUE KaXKIOTO
roja oOydeHus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJIEIO B TEUEHUE KaXKAO0Tr0 roja
oOydenwus, Bcero 952 yueOHbIX daca.

Copnepxanue ydeOHOro mnpenmera «MaTemaTuka», TNPENCTABICHHOE B
[IpumepHoii paboueit mporpamme, cootBerctByer PI'OC OOO, [IpumepHoii
OCHOBHOM 00pa3oBaTelbHOM TpPOrpaMMe OCHOBHOTO oOmiero o0pa3oBaHus,
[IpumepHOl amanTHPOBAHHOW OCHOBHOW 00pa30BaTeNbHOW IMPOTrpaMMe OCHOBHOTO
o0r1ero 06pazoBaHus 00YUYaIOUIMXCA € 33JCPHKKOIM ICUXUIECKOTO Pa3BUTHSL.

TemaTuyeckoe IJIaHUPOBaHME YYEOHBIX KYpCOB U  PEKOMEHIyeMOe
pacnpeneneHue y4eOHOro BpeMEHH ISl U3YUEHHs OTACIbHBIX TEM, IPEIJI0KEHHbBIE B
HACTOSIIEN MporpaMMe, HaJl0 pacCMaTpUBaTh KaK IPUMEPHBIE OPUEHTHUPHI B TOMOILb
COCTaBUTEIIO ABTOPCKOM paboueld mporpaMMbl U TPEXAE BCErO yUUTENI0. ABTOp
paboueil mporpaMmbl BIIPAaBE YBEIMYUTH MPEIJIOKEHHOE YUCIO y4eOHBIX 4acoB Ha
TeMbl, TpeOytomme OoJjiee ATUTENBHOTO H3ydeHus oOyuvaromummucsa c¢ 3IIP, wmm
YMEHBIIUTh KOJUYECTBO YACOB HA TEMBbI, U3y4yaeMble HA 0O3HAKOMUTEILHOM YPOBHE.
JIOIyCTUMO TaKXe JIOKAJbHOE IepepaclpeieICHUE M IEPECTaHOBKA 3JIEMEHTOB
COJepKaHusl BHYTpUM JaHHOro Kkijacca. KoiaumdecTBO MIpOBEPOUYHBIX  paboT
(TeMaTH4eCKUI U UTOTOBBIN KOHTPOJIb Ka4eCTBA YCBOEHUSI yUEOHOr0 MaTepuaia) U ux
TUMN (CaMOCTOATENIbHBIE U KOHTPOJIbHBIE Pa0OThI, TECThI) OCTAIOTCA HAa YCMOTPEHHUE
yuuTteld. Takke yuyuTenb BIIPaBe YBEIUYUTh WIH YMEHBIIUTh YACIO YYEOHBIX YacoB,
oTBeIcHHBIX B [lpumepHoil paboueld mporpamme Ha 0000IIEHHE, MOBTOPEHHE,
CUCTEMAaTH3AlMI0 3HAaHUM oOydaroumxcs. EJIWHCTBEHHBIM, HO MNPUHUIUIHUAIBHO
BAKHBIM KPUTEpPUEM, SIBJIIETCS AOCTUKEHUE PEe3yJbTaTOB OOy4YEHHS, YKa3aHHBIX B
HACTOSAIIEH MTpOorpamMmMme.
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[MTPUMEPHA S PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA
«MATEMATUKA». 5-6 KIIACCBI

Hean u3yyeHusi y4eOHOro Kypca

[IpropuTeTHBIMU HEIIMHU 00YUEHUsI MaTEMAaTUKE B 5—6 Kilaccax sIBISIOTCS:

" mpoAosiKeHUEe (HOPMHUPOBAHMSI OCHOBHBIX MATEMAaTHYECKUX MOHSATUH (YHCIIO,
BeJMYMHA, reoMeTpuueckas (urypa), o0ecrneuynBaronMX MPEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMATUYECKOI0 00pa30BaHUsl 00yUaIOIUXCsl;

" pa3BUTUE HUHTEIUICKTYyaJIbHBIX U TBOPUECKUX CIOCOOHOCTEW O0YydYaromMXCs C
311P, nmo3HaBaTeIbHON aKTUBHOCTH, MCCIENOBATEIbCKUX YMEHHM, HHTEpeca K
M3YUYCHHUIO MAaTEMaTHKH;

* noaseneHue odyyvaronuxcs ¢ 3[1P Ha nocTynmHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPY>KalOIEro MUpa;

* ¢opmupoBaHue (YHKIIMOHAIBHON MaTeMaTUYECKOW TIpaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTUYECKUE OOBEKThI B PEalIbHBIX JKU3HEHHBIX CUTYaIUsX,
MPUMEHSITh OCBOCHHBIC YMEHHUS MJI PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATHh MOJYYEHHBIE pE3yJbTaThl M OIICHUBATh HUX Ha
COOTBETCTBHE MPAKTUYECKOU CUTYALIHH.

OcCHOBHBIE JIMHUU COJIEp)KaHUS Kypca MaTeMaThKM B 56 Kiaccax -—
apudpMeTndyecKkas U FreOMETpUUYECKasi, KOTOPbIE Pa3BUBAIOTCS MapaJlIeIbHO, Kaxk/aas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT JIPYTOii, a B
TECHOM KOHTAaKT€ M B3aUMOJICUCTBUU. Takxke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AIIEMEHTaMU aireOphbl U OMUCATENBHON CTATUCTHKHY.

N3yuenue apudmeTHdeckoro marepualia HaUMHAETCS CO CHUCTEMAaTH3alluu U
Pa3BUTHS 3HAHUKM O HATYpPAJIbHBIX YKCIIAX, MOJYYEHHBIX B HadaJlbHOW mIKoJie. [Ipu
TOM COBEPIICHCTBOBAHUE BBIUYMCIUTEIBHON TEXHUKH U (OPMUpPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C Pa3BUTHUEM BBIUUCIUTEIBHOW KYJBTYPHI, B
YaCTHOCTU C OOy4Y€HHEM MPOCTEUIINM MpUeMaM TMPUKUAKUA U OIEHKH pPe3yJIbTaTOB
BBIYHMCIICHUN. V3ydueHne HaTypaIbHBIX YHCEIT TPO0JDKAETCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU TOHSATUSIMU TEOPUH ICTUMOCTH.

Jpyroii KpymnHbIil O0JI0OK B coAep>KaHuU apu(pMETUYECKON JTUHUHU — 3TO JAPOOH.
Hauano u3ydenusi 0ObIKHOBEHHBIX U JACCATUYHBIX TPOOEH OTHECEHO K 5 Kiaccy. ITo
MEPBBIM ATanm B OCBOEHUHU JpoOEii, KOT/Ia MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH
UJesMU, TOHATHSIMHU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpoOei B
MOJIHOM O0BEME MPEIIECTBYET U3YUEHHUIO JECITUUHBIX APOOEH, YTO 1eIeco00pa3Ho
C TOYKH 3PEHHUS JIOTUKHA H3JI0KEHUSI YHMCIOBOM JIMHHUM, KOTJAa MpaBwia JEUCTBUU C
JECATUYHBIMA JPOOSIMH  MOXHO OOOCHOBAaTh YK€ WM3BECTHBIMU aJITOPUTMAMHU
BBITIOJTHEHUS JIEUCTBUN C OOBIKHOBEHHBIMH JIPOOSIMU. 3HAKOMCTBO C JI€CSITUYHBIMU
IpOOSIMH PACIIMPUT BO3MOXKHOCTH 11 TTOHUMAHHS OOYYArOUTUMHUCS TMPUKIATHOTO
MIPUMEHEHUSI HOBOM 3alKCH MPU U3YUYCHHUH JIPYTUX MPEIMETOB U MPU MPAKTHUYECKOM
ucnonp3oBanud. K 6 kjaccy OTHECEH BTOpPOM dSTam B M3y4YeHUH ApoOeH, TIe
MIPOUCXOJIUT COBEPIIICHCTBOBAHWE HABHIKOB CPAaBHEHMsI M TpeoOpazoBaHus JIpooOeid,
OCBOCHHUE HOBBIX BBIUUCIUTEIIBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKHU BHIYUCIICHUN,

12



B TOM 4YMCJI€ 3HAUEHUN BBIPAKEHUI, CONEPKAUX U OOBIKHOBEHHBIE, U JECSITUYHBIE
ApoOH, YCTAaHOBJICHUE CBA3EH MEXy HUMH, PACCMOTPEHUE NIPUEMOB PELIEHUS 3a]1a4
Ha IpoOu. B Hayase 6 kacca MpoOUCXOJUT 3HAKOMCTBO C ITOHATHEM IPOLIEHTA.

OcoOEHHOCTHIO U3YUEHUS MOJTOKUTEIBbHBIX U OTPUIATEIBHBIX YUCEI SIBISETCS
TO, YTO OHU TaKXKE MOTYT pacCMaTpHUBAThCs B HECKOJIBKO ATarnoB. B 6 kiacce B Hauase
n3ydeHus: TeMbl «I100KHUTENbHBIE U OTPULATEIBHBIE YMCIIa» BBIACISIETCSA MOATEMA
«llenble yncma», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMHM YHCIAMHU U
JNEUCTBUAMM C TIOJOKHUTEIBHBIMU W OTPULIATEIBHBIMU YHMCIAMH IPOMCXOJUT Ha
OCHOBE COJIEPKATEIBHOTO IOAXOAA. OJTO II03BOJIIET HAa JOCTYIIHOM YPOBHE
[O3HAKOMHUTH YYAIIUXCS IPAKTUYECKN CO BCEMU OCHOBHBIMU NOHATHUSMU TEMBI, B TOM
quycjie M C IpaBWIaMHU 3HAKOB IPU BBINOJIHEHUU apU(PMETUUECKUX JIEHCTBUH.
N3ydyeHne panyoHaldbHBIX YUCEJ HAa 3TOM HE 3aKOHYMTCA, a OyJeT MPOJOJIKEHO B
Kypce anreOpsl 7 Kjacca, YTO CTaHET CIEIYIOIIMM MPOXOJA0M BCEX MPUHLIUITUATBHBIX
BOIIPOCOB, TEM CaMbIM PA3EIICHUE TPYAHOCTEN 00Jer4yaeT BOCIPUsATUE MaTepurana, a
pacnpeneneHue BO BpeMEHH CIocOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0OyuyeHUM penieHuI0 TEKCTOBBIX 3aJady B 5—6 Kiaccax HCHOJb3YHOTCS
apu(pMeTHYecKre MPUEMBbI peleHus. TeKCTOBbIE 3a/jauM, peliaeMble Mpu OTPabOTKE
BBIYMCIIMTEIBHBIX HAaBBIKOB B 5—O6 Kiaccax, paCCMaTpUBAKOTCA 3a1a4d CJICTYIOMINX
BUJOB: 3aJaud Ha JIBIDKEHHWE, Ha YacTd, Ha I[OKyIKH, Ha paboty W
IIPOU3BOAMUTEIIBHOCTh, HAa NPOLIEHTHI, HA OTHOLIEHWS W mnponopuuu. Kpome Toro,
oOyJaronuecs: 3HaKOMATCS C NpUEMaMHu pELIeHUs 3ajad repedopoM BO3MOKHBIX
BapHaHTOB, yyaTcsl paboTaTh ¢ HHPOpMaUE, peacTaBIeHHON B (hopme TabiIuLl Win
JUarpaMM.

B Ilpumepnoit pabGoueldi mnporpamMme MpeAyCMOTPEHO (QopMHUpoBaHUE
MPOIEIEBTUUECKUX aNreOpanyecKux MpeacTaBieHui. bBykBa kak CHMBOJI HEKOTOPOTO
yucjaa B 3aBUCHMOCTH OT MAaTEMaTUYECKOTO KOHTEKCTa BBOJMTCS ITOCTENEHHO.
bykBeHHass CUMBOJIMKA HIMPOKO HCIIOJIb3YETCSl MPEXkJIe BCEro Ui 3amucH oOLIMX
YTBEPXKICHUM M TNpeasio)keHud, ¢GopMysl, B YaCTHOCTH JJIsi  BBIYUCIICHUS
r€OMETPUYECKHUX BEJIMYHH, B KAUECTBE «3aMECTUTEISD YHUCIIA.

B kypce «MaremaTtuku» 5—6 KIaccoB MpEICTAaBICHA HArJsAIHAs TE€OMETpPHUS,
HalpaBJICHHass Ha  pa3BUTHE OOpPa3HOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpa)KeHUs1, N300pa3UTENbHBIX YMEHHUM. DTO BasKHBIH 3Tall B U3yUYE€HUU T€OMETPUH,
KOTOPBIM OCYHIIECTBIISIETCS HAa HATSIHO-IIPAKTUYECKOM YpPOBHE, ONUPAETCA Ha
HarjasiiHO-00pa3Hoe  MBIIUICHUE oOydaronuxcs. bosbimas  posib  OTBOAUTCS
MMPAKTUYECKOM  JEATEIBbHOCTH,  ONBITY,  OKCIEPUMEHTY,  MOJEIHPOBAHMUIO.
OOyuaromyecs 3HAKOMSTCS C TE€OMETPUYECKHMMHU (UrypamMu Ha TJIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEHIIMMHU KOHGUTYpalUsIMH, ydaTcs H300pakaTb HUX Ha
HEJIMHOBAaHHOM W KJIeTYaTol Oymare, paccCMaTpuBalOT UX MpocTeillive cBoicTBa. B
Mpoliecce U3yYEeHUs HArsHON reOMEeTpUM 3HAaHUS, MOJYyYEHHbIE O0YyYaroUMMUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACIIAPSAIOTCA.
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MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydeOHOMY IUIaHy B 50 Kiaccax H3y4yaeTcsi WMHTErPUPOBAHHBIM
npeaMeT «MaTemaThKay, KOTOPBIM BKJIIOYAaeT apuPMEeTHYecKud maTepuanl Hu
HaTrJISTHYI0 TEOMETPHIO, a TAKXKE MPOTICIEBTUICCKUE CBEICHUS U3 alNreOphl, DJIEMEHTHI
JIOTUKY ¥ Hadaya OMHUCaTeThbHON CTATUCTHKH.

Y4eOHBIN MJ1aH HA U3yYeHUE MaTeMaTHKU B 5—6 Kjlaccax OTBOAMT HE MEHee 5
y4eOHBIX YacOB B HENIEIO B TCUCHUE KAXKIOTO Tojaa o0ydeHus, Bcero He MeHee 340
y4EOHBIX YaCOB.

Conep:xkanue yueOHOro Kypca (1mo rogamM o0y4eHusi)

5 KUIACC

Hamypanvnwie uucna u Hy1p

Hatypanbnoe umcno. Psg nHatypampubix uuncen. Ywucmo 0. M3oOpakenue
HaTypaJbHBIX YHCEJ TOYKAMH Ha KOOPJIMHATHOU (YHUCITIOBOM) MPSIMOIA.

[TosunnonHas cucrtemMa CUUCICHUS. Pumckas Hymepayus Kax npumep
HeNno3UYUOHHOU cucmemul cuucienus®. JlecATHYHAs CUCTEMA CUUCIICHUS.

CpaBHeHUE HATypaJIbHBIX YHCEJ, CPAaBHCHHE HATYpPaJbHBIX UYHCENl C HYJICM.
Crnioco6bl cpaBHeHUS. OKPYTJICHHE HATYPATIbHBIX YUCEN.

CnoxeHue HaTypalbHBIX YUCEJ; CBOMCTBO HYJISI MPU CIOKEHUU. Bbrunmtanue
KaK JIeHCTBUE, 00pAaTHOE CI0KEHUI0. Y MHOKEHHE HATYPAIbHBIX YUCEIT; CBOMCTBA HYJIS
U eIMHUIIBI TIpU yMHOXXEHUU. JlemeHue Kak JeicTBHE, OOpaTHOE YMHOXKEHHUIO.
KomrionenTsl  gevictBui, CBA3b  Mexay Humu. [IpoBepka  pesynbprara
apudmMeTrHdyeckoro JgeucTBusa. IlepemecTuTenbHOE | COYETATEIbHOEC CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOXKEHUS, pacnpeoeiumesbHoe C8OUCME0 (3aKOH)
VMHONCEHUSL.

Hcnons3oBanue OyKB i 0003HAYEHUsI HEM3BECTHOIO KOMIIOHEHTA U 3allucHu
CBOMCTB apU(PMETUUECKUX TCUCTBUII.

Jlenumenu u Kpamwuvle uucia, Pa3NoKeHUEe Ha MHOXuUTenu. I[IpocTeie u
coctaBHbIC uucna. [ Ipusnaxu oenrumocmu Ha 2, 5, 10, 3, 9. Jlenenne ¢ ocTaTkoM.

CreneHb ¢ HATypaJbHBIM MMOKa3aTeIeM. 3allMCh YHCIIA B BUJIE CYMMBIPa3psAHBIX
CJIaracMbIX.

HucnoBoe BblpaxkeHUE. BplUKCIIeHME 3HAYEHUM YHUCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJHEHHMS  AcUCTBUU.  Mcmonb30oBaHME  NpPU  BBIYMCIIEHUSX
MEPEMECTUTENBHOTO U COYETATEIHHOIO CBOMCTB (3aKOHOB) CJIOKEHUSI M1 YMHOMXKEHUSI,
PAcnpeoesumenbHo20 CEOUCMBA YMHONCEHUSL.

JApodu

[IpencraBienre o JOpobW Kak CIOCOOE 3amMCH  YacTH  BEIWYHHEI.
OO6bikHOBeHHBIE poOu. [IpaBunbHbIE U HeNpaBWIbHBIE ApoOu. CMemanHas IpoOb;

1 3IICCB 1 1aJI€€ KypCUBOM 0003HaYEHBI TEMBI, U3YUCHHEC KOTOPBIX MMPOBOANUTCA B O3HAKOMUTECIBHOM IIJIaHE. Ilemaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aceMoro mMarepuajia.
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Ipe/iCTaBlIeHHe CMEIIaHHOM 1poOU B BUE HEMPABWIBHON APOOU U BbIIETIEHUE LIEI0N
YacTH YUCJa U3 HeMpaBWIbHOU qpobu. M3o0pakeHue aqpodeit ToukaMu Ha YMCIOBOM
npsimoii. OcHoBHOE cBOMCTBO npobu. Cokpawenue opobeii. Ilpusedenue opobu k
HogoMy 3HameHamento. CpaBHEHUE APOOEH.

CrnoxeHHe W BbIUMTaHUE ApOOE. YMHOXKEHHE U JIeJieHue IpoOeid; B3auMHO-
oOpaTHble Ipodu. Haxoorcoenue uacmu yeno2o u yeaio2o no e2o 4acmu.

Hecatnunas 3amuchk Jpodeit. IlpencraBieHue AecATUYHOH ApoOHM B BHUJIC
00bIKHOBEeHHOM. M300pakeHne MecITUYHBIX ApoOei TOYKaMH Ha YKMCJIOBOM MPSIMOM.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckue JEHUCTBUA C  JECATUYHBIMH  JOpo0siMu.  OxpyeneHue
oecsamuyHvlx Opooell.

Penienue TeKCcTOBBIX 32724

Pemenne TeKCTOBBIX 3a/1a4 apudMETHUECKUM CIIOCO00OM. Peutenue no2uieckux
3a0ay. Pewenue 3a0au nepebopom 8cex 803MONCHbIX 8apuanmos. VIcoab30BaHue MpU
pEIIeHUH 3a7a4 TaOIHI] U CXEM.

Pewmienne 3amad, copepKalluX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHBI:
CKOpOCTb, BPEMSI, paCCTOSHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. ETMHUIIBI U3MEPEHUS:
Macchl, 00bEMa, LIEHBI; PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBS3b MEXIY €IUHUIIAMU
M3MEPEHUS KaXI0W BETMUUHBI.

Pemenne 0CHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBienue qJaHHBIX B BUJE TAOIUII, CTOJIOYATHIX UArPaMM.

Harasinnas reomerpust

Harnsinaeie npencraBieHus o purypax Ha INIOCKOCTH: TOYKA, MPsAMasi, OTPE30K,
Jy4, yroJjl, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroia. IIpsmoii, ocTpslii,
TYIIOM U pa3BEPHYTHIE YTIIbI.

JlmHa oTpe3ka, METpUYECKUE €OUHMIBI JUIMHBI. J[JTMHA JTOMAaHOM, MEPUMETP
MHOTrOyrojibHuKa. MI3MepeHne u mocTpOeHUE YIJIOB ¢ MOMONIBIO TPAHCTIOPTHUPA.

Harnsguele npencraBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJILHUK, O pageHcmeae guzyp.

N3o00paxxenne ¢uryp, B TOM 4YHUCle Ha Kierdatoil Oymare. [locmpoenue
KOH@ueypayuii u3z yacmet nNpsamou, OKPYICHOCMU HA HEeIUHOBAHHOU U KIemuamotl
oymaee. VIcionb30BaHNE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIBHHUKA, KBAIpaTa.

[Inomaas MOpSIMOYroJibHUKA HM  MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM uuclie GUryp, M300paXCHHBIX Ha KieTdyaTtoi Oymare.
Enunuiibl uamepeHus miomaim.

Haenaonvie npedocmasnenus 0 npocmpancmeenHulx Queypax: npsamoy20ibHbull
napannenenuneo, Kyo, MHo202panHuxu. Mzoopascenue npocmenuuux MHO20SPAHHUKOB.
Pazeépmru xyba u napannenenuneda. Cozdanue mooenell MHO20SPAHHUKOS (U3
bymazu, nposoJIOKU, NIACMUIUHA U OP.).

Ob6vem npsamoy20abHo20 napaiieienuneda, kyoa. Eounuyv usmepenus oovema.

6 KJIACC

Hamypaﬂbuble uucaa
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Apudmernueckre AEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHUCIIAMH.
YuciioBble BBIpAKEHUSI, IOPSAIOK JEHCTBUM, UCTIOIb30BaHUE CKOOOK. Vcnonb30Banue
IPU BBIYUCICHUSAX NEPEMECTUTEIIBHOTO M COYETAaTEIbHOIO CBOWCTB CJOXKEHUS M
YMHOKEHUSI, pacnpeoeiumebHo2o ceoticmaa ymHoxcernus. OKpyriieHue HaTypalbHbIX
qucedn.

Jlenutenn U KpaTHBIC YUCHA; HAUOOIbWUL 0OWuUL Oelumens U HAuMeHbliee
obwee kpamuoe. [lenumocms cymmul U npouszeeoenusi. Jlenenue ¢ oCTaTKoOM.

Jlpoou

OObIKHOBEHHas1 JpPOOb, OCHOBHOE CBOMCTBO JpoOM, COKpaIlleHHE JpoOeil.
CpaBHeHMe U ynopsijouMBaHue apoOei. Pemnienue 3agad Ha HaXOXJACHHE YAaCTH OT
LEJ0oro M MLeJoro mo ero 4actu. JlpoOHOe 4YHuCiIO Kak pe3yabTar JeleHUS.
[IpeacraBnenne aecATUYHON MpoOW B BUAE OOBIKHOBEHHOW MPOOW M BO3MOYKHOCTH
npe/cTaBiICHUsT OOBIKHOBEHHOM NpoOu B BHJE AecATHUHOU. [lecsaTmunbie npoOu u
MEeTpUYecKas cucremMa Mep. Apru(pMeTHYECKUe IEUCTBUS U YUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHouenue. JleneHue B JaHHOM OTHOWIEHUHW. Macwimab, Tponopuus.
[IpuMeHeHne NponopLUHid ITPU PELICHUH 3a4a4.

[TonsiTne npoueHTa. Beluyucienre NpoueHTa OT BEJIMYMHBI M BEJIUYHHBI 110 €€
INpOLEHTY. BbIpakeHHe NpoLEHTOB AecATUYHBIMU ApoOsmu. Pemenue 3anad Ha
IIPOLICHTHI. BrIpakeHne OTHOIIEHUS BEIMYUH B POLEHTAX.

Ilonoscumenvusie u ompuyamenvHvie yucia

[TonoxxurenbHble M OTpULATeNbHbIE uucna. llenble uyucna. Moodyae uyucaa,
eeomempuieckas uwmepnpemayusi Mooyis yucia. V3o00paxeHue uucena Ha
KOOPJIMHATHOM NPAMOU. Hucnosvle npomexcymxu.

CpaBHeHue uyucen. ApupMeTuyeckne JEHUCTBUS C TOJIOKHUTEIbHBIMU U
OTpULIATEIbHBIMH YHCIaAMU.

[IpsiMmoyrosibHasi cucTeMa KOOpPJMHAT Ha IUIOCKOCTH. KoopaumHaThl TOUKH Ha
IJI0CKOCTH, abcuucca u opauHata. [locTpoeHue Todyek M QUryp Ha KOOpAUHATHOU
MIJIOCKOCTH.

bykeennvie gvipasrcenusn

[Ipumenenue OyKB AJi 3alMCU MAaTEMATUUYECKUX BBIPAKEHUHN U MTPEAJIOKEHUM.
CBoiicTBa apu(pMETUUYECKUX JEHUCTBUN. bDyK6eHHble BblpadceHus U YUCTI08ble
noocmano6ku. ByKBEHHBIE paBEHCTBA, HAXOXKJACHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmynsl; Gopmyssl IepUMeTpa U IUIOLIAAN MPSIMOYTOJIbHHUKA, KBaJpaTa, 06vema
napannenenuneoa u Kyoa.

Pewienue mexkcmoguix 3aoau

Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHUECKUM CIIOCOO0OM. Peutenue no2uieckux
3a0auy. Pewenue 3a0au nepebopom 8cex 603MONCHBIX BAPUAHTNOE.

Pemenne 3amau, cojepkalux 3aBUCUMOCTH, CBS3BIBAIOUIMX BEJIMYUHBI:
CKOPOCTb, BPEMsI, PACCTOSIHUE; LI€HA, KOJIMYECTBO, CTOMMOCTb; MPOU3BOJUTEIBHOCTbD,
BpeMs, 00BbeM paboThl. ENWMHUIBI H3MEpEHHs: MacChl, CTOMMOCTH; PAaCCTOSIHUS,
BPEMEHH, CKOPOCTU. CBSI3b MEXAY €AMHUIIAMHU U3MEPEHUS KAKI0M BETMYHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, TPONIOPIIMOHAIIBHOCTHIO BEIMYNH,
MPOLIEHTaMH; pPEIIeHHE OCHOBHBIX 3a/1a4 Ha IPOOH U MPOLEHTHI.
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Oyenka u npuKuUOKa, okpyaienue pe3yivmama.

Cocmasgnenue 6YK8EHHbIX 8bIPANCEHULL NO YCIOBUIO 3A0AYU.

[IpeacraBnenre NOaHHBIX C TOMOLIBI0 Tabmui U guarpamm. CronbOuateie
JIUarpaMMbl: YTE€HUE U MOCTPOeHUE. YTeHHEe KPYTOBbIX UarpamM.

Haznaonasa zeomempus

Harnsgasie npeacTaBienus o purypax Ha MIOCKOCTU: TOYKa, psiMasi, OTPE30K,
Jy4, yroJ, JoMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

Bzaumnoe pacnonosxcenue 08yx npamvix Ha ni0CKOCMuU, napaiieibhsle npsamole,
nepneHouKyiapuvie npsamvle. VIaMepeHue pacCTOSHUN: MEXIy IBYMs TOYKAMH, OT
TOYKH JI0 TIPSIMOM; ITTMHA MapIlIpyTa Ha KBaAPaTHOM CETKE.

W3mepeHre W MOCTPOCHHME YTIJIOB C TIOMOIIBIO TpaHcnoptupa. Bumbl
TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIH, MPSIMOYTOJIbHBIH, TYHOYTOJIbHBII;
pPaBHOOEIPEHHBI, PABHOCTOPOHHUM. YeThIpeXyrojbHUK, IIPUMEPBI
YETBIPEXYTOJBHUKOB. [IpSAMOYTONBHUK, KBaapaT: MCHOJb30BaHUE CBOWCTB CTOPOH,
YTII0B, ANaroHanei. Mzobpasicenue ceomempuyeckux pueyp Ha HenuHO8anHou bymaee
C UCNONB308AHUEM YUPKYIA, TUHEUKU, YeoabHUuKa, mpaucnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [ToHATHE TITOMATN GUTYPHI; STUHUAIIEI H3MEPEHUS
riomaau. [TpubnmxeéHnoe u3MepeHue miomaad Guryp, B TOM 4Ucie Ha KBaJApaTHON
ceTke. [lpubausicennoe uzmeperue ONUHbL OKPYHCHOCMU, NIOWAOU KPY2d.

Cummempusi: YeHmMpaivbHas, ocesas u 3epkaivhHas cummempuu. [locmpoenue
CUMMEMPUYUHBLX DUYD.

Haensaonvie npeocmasnenus o npocmpancmeennvix gueypax. napaiieienuneo,
KyO, npusma, nupamuod, KOHYC, yuiuuop, wap u cgepa. Hzobpasxcenue
npocmpancmeenuvix gueyp. Ilpumepsvl pazeepmox MHO202PAHHUKOS, YUTUHOPA U
konyca. Coz0daHue mooenel NpoCmMpaHcmeeHuvix gueyp (uz Oymasu, npoeoJIOKU,
nAACMUIUHA U Op.).

Ilonamue obvema, eounuyvl uzmeperus odvema. OO6vEM NPAMOY2OJIbHO2O
napannenenuneoa, Kyoa.
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I[TPUMEPHA PABOYA ITPOTPAMMA YUYEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIIACCBI

Heaun u3yyeHusi y4eOHOro Kypca

Anrebpa sBISETCS OJHUM €3 OIOPHBIX KYPCOB OCHOBHOW IIKOJIBI: OHA
oOecrieunBaeT WM3yYCHHWE NPYTUX IUCIUIUIMH, KaK E€CTCCTBEHHOHAYYHOTO, TaK H
T'YMaHUTAPHOTO ITUKJIOB, €¢ OCBOSHUE HEOOXOIMMO JIJISI TIPOJOJKEHUST 00pa30BaHMS U
B TOBCEIHEBHOW >XM3HU. Pa3BuTHE y 00yYarolmuxcsi Hay4HbIX MPEICTABICHUNA O
IPOUCXOKICHUU
U CYIIHOCTH airedpandeckux aOCTpakiimidi, croco0e OTpakeHHs] MaTeMaTHYEeCKOM
HAyKOM $IBIIGHUW M TPOLIECCOB B MPUPOJE U OOIIECTBE, POJIU MATEMATHYECKOTO
MOJITMPOBAHUSI B HAYYHOM TMO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAay4YHOTO MUPOBO33PEHUS U KAueCTB MBIIUICHHS, HEOOXOIUMBIX IS aJlanTalid B
coBpeMeHHOM IudpoBoM oOmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
oOecrieunBaeT  pa3BUTHE  yMEHHUS  HAOMIOMaTh,  CpaBHUBATh,  HAXOIWUThH
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHS W BBIBOABL, (HOPMYJIHUPOBATH
yTBepkaeHuss. OCBOGHHE Kypca aireOpbl OOecredrMBaeT pPa3BUTHE JIOTHYECKOTO
MBIIUICHAS OOYyYalOIIMXCSA: OHHM HCHOJB3YIOT JACAYKTHBHBIE ¥ HWHIYKTHBHEIC
paccyxaeHus, O000OlIeHHE U KOHKpETU3aluio, a0CTparupoBaHUE U AHAJIOTHIO.
OOyuenue anrebOpe mpenanonaraeT 3HAYUTEIbHBIA OOBEM  CAMOCTOSTEIHLHOM
JESTENPHOCTH  OOyYaromuxcsi, IMO3TOMY CaMOCTOSITEIBHOE  pEIIeHHe  3ajiad
€CTECTBEHHBIM 00pa3oM SBIIAECTCS peaju3aluei JeaTeIbHOCTHOTO MPUHIIMIA
o0yueHus.

B crpykrype mporpammbl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHMMAIOT COJIepXKaTeIbHO-MeTOANYeckue JuHuK: «Yucna u
BBIYHMCIICHUSY; « ANITeOpandecKkre BhIpAKEHUNY; « Y paBHEHHUS U HEPABEHCTBAY;
«Dynkmumy. Kakmas u3 3TUX coepkaTeIbHO-METOANYECKUX JIMHAN pPa3BUBACTCS HA
MPOTSDKCHUH TPEX JIET U3YYCHHUS Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch |
B3aUMOJICUCTBYSI C JPYTUMHU €ro JMHUSIMHU. B Xo1e u3ydeHus Kkypca oOydaromumcs
MPUXOJUTCS JIOTUYECKU PaACCYkAaTh, HCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIM
S3bIK. B CBSI3UM C 3THM 11€51€CO00pa3HO BKIIIOYUTH B MPOTPAMMYy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/eiibl MATEMAaTHUYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJAQJACHUIO  OOYyYalOUUMHUCA  OCHOB  YHHBEPCAJIBHOTO
MaTeMaTUYECKOro si3bIKa. Takum 00pa3om, MOKHO YTBEPKAATh, YTO COACPKATEIHLHOM
U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «AjreOpa» SBISICTCS €ro MHTEIPUPOBAHHBIN
XapakTep.

Conepxkanne JuHUM «Yucaa W BBIYHCICHUS» CIY)KAT OCHOBOWM IS
JTANbHEHUIIIETO HW3yYCHHs] MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyYaroNIUXCS
JIOTUYECKOTO MBIIIJICHUsS, (POPMHUPOBAHUIO YMEHHUS TIOJB30BAThCS aJTOPUTMAaMH, a
TaK)ke TMPHOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX IS TIOBCEIHEBHOM
KU3HH. Pa3BUTHE TOHITHS O YKCIIC B OCHOBHOM IIIKOJIE CBSI3aHO C PAIMOHAIBHBIMU U
HUPpALMOHATFHBIMU YUCIaMH, (HOPMUPOBAHUEM TPEACTABICHUN O JEHCTBUTEIHLHOM
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qriciie. 3aBepIleHne OCBOSHUS YUCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY OOIIero
oOpa3oBaHUs.

CopeprkaHue IByX anreOpandecKux TUHUN — « AITeOpandecKre BRIPAKEHUSD U
«YpaBHEHHSI W HEPABEHCTBAa» CIOCOOCTBYET (OPMHUPOBAHHUIO Y OOYJAIOIIHXCS
MaTeMaTHYECKOTO ammapara, HEOOXOJUMOTro IJisi pEIIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TPEAMETOB U TPAKTHKO-OPUEHTHPOBAHHBIX 3a1ad. B OCHOBHOM IIKOIE
y4eOHBI MaTepuall TPYNIHUPYETCS BOKPYT pPallMOHAIBHBIX BBIpAKCHHUU. AnTedpa
JEMOHCTPHUPYET 3HAUCHNE MaTEMAaTUKH KakK sI3bIKa JUISI TIOCTPOSHUST MaTEMaTHIECKIX
MOJIEJIeH, OMUCAaHMsI TPOIECCOB W SBJICHUN peasbHOTO MHupa. B 3amaum oOyueHus
anrebpe BXONAT TakkKe [ajbHEWIee pa3BUTHE aNTOPUTMUYCCKOTO MBIIUICHHUS,
HEOOXOMMOI0, B YAaCTHOCTH, IIJII OCBOCHHUS Kypca WH(OPMATHKH, W OBJIAJCHHE
HaBbIKaMU JIETYKTHUBHBIX paccyxaeHuil. [I[peodpasoBanne CHMBOIBHBIX (HOPM BHOCHUT
CBOM cmenmu(pUYeCKUid BKIAJ B pPa3BUTHE BOOOpaXEHHUS, CIIOCOOHOCTEH K
MaTEMaTH4YEeCKOMY TBOPUYECTBY.

Conepxanve (PyHKIIMOHATBHO-TpahUUECKON JTMHUU HAIEJICHO Ha MOJIyYCHHE
IIKOJIbHUKaMU 3HaHUM O (DYHKIMSIX KaK BaKHEHIEeW MaTEeMaTHYECKON MOJENU AJis
OMUCaHUs M HCCIENOBaHUS Pa3HO-OOpa3HBIX IMPOLIECCOB U SIBICHUNA B NPUPOJIE U
oOmecTBe. M3ydyeHne 3TOro Marepuana CIOCOOCTBYET Pa3BUTHIO Y OOy4YarOMIMXCSA
YMEHUS HCIOJIb30BaTh Pa3UYHbIC BHIPA3UTEIBHBIC CPENICTBA SI3bIKA MATEMATHUKU —
CJIOBECHBIC, CHMBOJIMYECKUE, TpaduyecKkue, BHOCUT BKJIaJ B (opMupoBaHHUe
MPEICTAaBICHUIA O POJIM MAaTEMATHUKH B Pa3BUTUH [IUBIIIN3AIUN U KyJIbTYPHI.

MecTo y4e0HOro Kypca B y4eOHOM ILIaHe

CormacHo yuyeOHOMY IutaHy B /-9 Kilaccax wu3ydaeTrcsl YYeOHBIH Kypc
«AnreOpa», KOTOpBIM BKIIOUAET CJIEAYIONINE OCHOBHBIE pa3Aelibl COJEpiKaHUs:
«Yucna u  BBIUKMCIEHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIUNY.

VYueOHbIN MJIaH HAa W3yYeHHE anreOpbl B 7-9 Kiaccax OTBOJUT HE MeHee 3
y4eOHBIX YacCOB B HEJNETIO0 B TEUCHHME KAXKIOTO roja oOydeHUs, BCEro 3a TpH roja
oOydenusi — He MeHee 306 yueOHBIX 4acoB.

Copep:xanue yueOHOro Kypca (1mo roaam o0yyeHmusi)

7 KIIACC

Yucna u évtuucnenusn

PanuonanbHbie yucia

JIlpoGu OOBIKHOBEHHBIC W JECSITHYHBIC, MEPEXOj OT OIHON (HOpPMBI 3amucu
npobert  k gpyroit. [loHsTHe panMOHATBLHOTO YHCNA, 3aliCh, CpPaBHEHHE,
VIOOPSAIOYMBAHUE  PAIIMOHANBHBIX — 4yucel.  ApudMeThdecKkue  JIEeUCTBHS  C
palMOHAILHBIMA YHMCIaMU. PernieHue 3a7ay M3 peadbHOM MPAKTUKU HAa 4YacTH, Ha
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TpoOH.

CreneHb ¢ HaTypaJibHbIM [IOKa3aTeJeM: OIpeesieHre, Mpeodpa3oBaHue
BBIPA)KCHHI Ha OCHOBE ONPEEICHHUS, 3aIIUCh OOJIBIINX YHCE].

[IpotieHThl, 3aMKuch TPOLEHTOB B BUE APOOU U JpoOHU B BUIE MPOLEHTOB. Tpu
OCHOBHBIE 3aJ1a4¥ Ha MIPOLICHTHI, PEUICHUE 3a/1a4 U3 PEAIbHOW MPAKTUKH.

[IprMeHeHne NPU3HAKOB AETMMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATYPAIIbHBIX
quced.

PeanbHble  3aBUCMMOCTH, B TOM  4YHclIe mpsMas ©u  oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

Anzebpauueckue gviparicenus

[lepemMeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAKECHUSA C NEPEMEHHOU. [lomycTumble
3Ha4YeHUs NepeMeHHbIX. [IpencraBienue 3aBUCHMOCTH MEXAY BEIMYMHAMU B BUIE
dbopmybl. Beruncnenus no gopmynam.

[TpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUMN, TOXKAECTBEHHO PABHbIE BBIPAXKECHU,
npaBwiia npeoOpa3oBaHUsl CyMM M IPOU3BEACHUMN, MpaBUja PACKPBITUS CKOOOK U
MPUBEIECHUS TOJOOHBIX ClIaraeMblX.

CBoliCTBa CTENEHU C HATYPaJIbHbIM [TIOKA3aTEIIEM.

OpHounensl 1 MHOrowieHsl. CteneHp MHOrowieHa. Ciio)keHHe, BBIYUTAHHE,
YMHOKE€HHE MHOTO4JIEHOB. DOPMYJIbI COKPAILICHHOIO YMHOXKEHUS: KBAaJAPaT CYMMBI U
KBazpaT pasHoctd. DopMyna pasHOCTH KBaapaToB. Pa3iiokeHHE MHOIOYJICHOB Ha
MHOKUTEJIH.

Ypasnenusn

VYpaBHeHHE, KOpEHb YypaBHEHMs, MpaBuja NpeoOpa3oBaHUs YypaBHEHHUS,
PABHOCWJIBHOCTb YPAaBHEHUH.

JluHeliHOE ypaBHEHME C OJHOW IEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOTO
YpPaBHEHMS, PELICHUE JTUHENHBIX ypaBHeHN. COCTaBICEHUE YPAaBHEHUN 10 YCIOBUIO
3amaun. Pemenne TekcToBBIX 3a4a4 ¢ MOMOIIBI0 YPABHEHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o 2pagux®. Cucrema IByx
JIMHEMHBIX YpaBHEHUW C JByMsl NE€PEMEHHbIMU. PemieHwe cucreM ypaBHEHUU
crocoboM mnojicTaHOBKH. [IprMepsl perieHrs TeKCTOBBIX 3aJad C MOMOIIBI0 CUCTEM
YpPaBHECHUM.

Koopounamot u cpagpuxu. Oynkyuu

Koopannara Touky Ha npsMoi. UuciaoBble TPOMEXKYTKU. PaccTosiHue Mexmy
IBYMsI TOYKAMU KOOPAMHATHOMN NPSIMOM.

[IpsimoyromnpHas cuctema koopauHat, ocu OX u Oy. AGcicca u opJiuHaTa TOUKH
Ha KOOpJIMHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3amanubix Gopmynamu. Utenue
rpauKOB peaqbHbIX 3aBUCUMOCTEH.

[Honsitue pynkimu. I'paduk pynkumuu. CoiictBa pyHkuuii. Jluneitnast pyHkuus,
e¢ rpaduk. 'paduk dpynkiun y = kKX + b. I paguueckoe peuwrenue nuneiinvix ypasrnenutl
u cucmem JUHEUHbIX YPABHEHU.

2 3HCCB " JaJiIe€ KypCuBOM 0603HaquBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM ILIaHE. He;[aror
CaMOCTOSITEITBHO ONPEIeISIET 00hEM H3YTaeMOTO MaTepuaa.
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8 KJIACC

Yucna u eévluucnenusn

KBaaparueiii kopeHb u3 uyucina. [lonamue 06 uppayuoHarbHoM 4ucie.
Lecamuunvie npubnudscenuss uppayuonanvHulx yucen. CBOWCTBA apUPMETUUECKUX
KBaJIpATHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BaHUI0 YUCIIOBBIX BHIPAKECHHUHN U
BBIYUCIIEHUAM. /[elicmeumeinbhbie Yucia.

Crenens ¢ 1enbIM IOKa3aTeNleM U €€ cBoMcTBa. CTaHaapTHAs 3alUCh YUCIA.

Anzebpauueckue gvipasricenus

KBaapaTHbIil TpEXWIEH; pa3ioKeHUE KBAJAPATHOIO TPEXWICHA Ha MHOXKHUTEIIH.

AnreOpanyeckas J1poOb. OCHOBHOE CBOWCTBO anreOpanyeckol apoowu.
CnoxeHrie, BBIUMTAHWE, YMHOXKCHHE, JeJICHUE  anreOpandecKkux  JIpoOei.
PanmonansHbIe BRIpaXKEHUS U X TTpeoOpa3OBaHuUe.

Ypasnenus u nepasencmea

KBaapatHoe ypaBHeHHE, (opMysia KOpHEW KBaJIpaTHOro ypaBHEeHHUs. Teopema
Buema. Pemienne ypaBHeHUH, CBOAAIIMXCS K JINHEMHBIM U KBagpaTHbIM. [Ipocreiimme
IpOOHO-pallMOHAIbHBIE YPABHEHUS.

I'paguueckas unmepnpemayus ypagnenuii ¢ 08yMs NePeMeHHbIMU U CUCEM
JIUHEUHbIX YpAaBHeHull ¢ 08yMs nepemeHHulmu. llpuMepbl peElIeHHs CHCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

PeliieHre TEKCTOBBIX 3a7a4 aJireOpandecKuM CIiocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWMCTBA. HEpaBEHCTBO C OMHONW MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynxkyuu

[Tonsitue pynkimu. O6acTh onpeaesieHus 1 MHOKECTBO 3HAYCHUM (yHKIIUU.
CniocoObl 3a1aHust QyHKLIUM.

I'padux pynkunn. Yrenune cBocTB PyHKIMU 110 €€ rpaduky. [Ipumepst
rpaduKoB GYyHKIIHA, OTPAKAIOIIUX PEaTbHbIE POIIECCHI.

@OyHKIMY, ONKCHIBAIOIIME TMPSIMYI0 UM OOpaTHYH MPOIMOPIHOHAIBHBIC
3aBUCHMOCTH, MX rpaduku. OyHkiuu y = X2,y = X3,y = v Y = i I'paguueckoe

peuienue ypasHeHul U Cucmem ypasHeHul.

9 KUIACC

Yucna u évtuucienus

JlecTBUTEIbHBIE YHCJIA

PanonanpHBIC YUCTA, UPPAYUOHATbHBIE HUCIA, KOHeuHble U OecKOHeuHble
oecsmuuHvle Opobu. Muoocecmso OeticmeumenvHulX yuces, Oellcmeumenstble Yucid
Kak beckoHeunble decsimuuinble Opoou. Baaumno ooHosHaunoe coomseemcemeue mexicoy
MHOHCECMBOM OCUCTNBUMENbHBIX YUCET U KOOPOUHAMHOU NPIMOUL.

Cpasnenue  OelicmeumenvbHblX — uucel, apugmemuyeckue Oelcmeus ¢
oelicmeumenbHbiMU YUCIAMU.

N3mepenusi, npulOIHKEHUS, OLIEHKH
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Pa3meppl OOBEKTOB OKpY’KAIOLIEro MHpA, JUIMTEIBHOCTH IIPOLIECCOB B
OKpPY’KaroIEeM MHpE.

[TpubmkeéHHOE 3HAYCHUE BEIMYMHBI, TOYHOCTHh MpHUOMMKeHuss. OKpyTiieHne
yucen. [[pukuaka u oneHka pe3yabTaToOB BHIYMCICHHM.

Ypagnenus u nepasencmea

YpaBHeHHs € OAHOM ITepEeMEHHOM

JIunelinoe ypaBHEeHME. Pemenne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHHE. PenieHue ypaBHEHMH, CBOJSIIMXCA K KBaJpPaTHBIM.
bukBaapatHoe ypaBHeHue. [Ipumepsl peuwieHuss ypasHeHUult mpemvel U Yemeepmoti
cmeneHeu pasiodceHuem Ha MHOMCUMEIU.

Pemenne npoOHO-palOHAIbHBIX YPAaBHEHUH.

Pemenne TekCTOBBIX 3aa4 alreOpandeckuM METOIOM.

CucTreMbl ypaBHeHHUI

VYpaBHeHUE C ABYMs NEPEMEHHBIMU W €ro rpaduk. Pemenue cucrem aByx
JVHEWHBIX YPAaBHEHUM C JBYMsl MEPEMEHHBIMU. PeleHne cucreMm IByX ypaBHEHHH,
OIHO W3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpoW creneHu. [paduueckas
MHTEPHPETALNS CHCTEMbl YPAaBHEHUM C IBYMS [TE€PEMEHHBIMHU.

PeliieHre TEKCTOBBIX 3a7a4 aJireOpandecKuM CIiocoOoM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOM. Pemenne cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM TNlepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
I'paduueckas wHTEprnperands HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMS
MEPEMEHHBIMHU.

Dynkyuu

KBaaparuunas dpyukuus, e¢ rpapuk u cBorictra. [lapabomna, koopauHaTHI
BEPIINHBI apaboIIbl, 0Ch CHMMETPUH MApadOJIbI.

['paduku byHKIMi: y = kx, y = kx + D, y = X2,
y =%y = k;CI/I HX CBOMCTBA.

Yucnoewvie nocnedosamenvHocmu

Omnpenesnenue v cnocoObI 3aJaHUS YUCJIOBBIX MOCJIEI0BATEILHOCTEH

[IoHsiTHE YMCIOBOW NOCIEIOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHOM hopmyToit u popmystoit N-ro wieHa.

ApupmMeTHYeCcKas U reOMeTpHUYeCcKas POrpeccuu

Apudmernueckas M reomerpuueckas mnporpeccur. Dopmynbl N-ro YieHa
apu(pMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CYMMBbI MIEPBBIX N YJIEHOB.

H3o6padicenue unenog apugmemuueckou u 2eoMempudecKol npocpeccull
MOYKAMU HA KOOPOUHAMHOU HAOCKOCMU. JIuHeuHblll U 9KCNOHEeHYUANbHBIL POCHI.
Cnooichvie npoyenmol.
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I[TPUMEPHA PABOYA ITPOTPAMMA YYEBHOI'O KYPCA «I'EOMETPH».
7-9 KITACCBI

Heaun u3yyeHusi y4eOHOro Kypca

OO6mue nenu u3yueHus: yueoHoro kypca «I'eomerpus» npeacrasnens B [IOOIT
OOO. OHu 3akmoyaroTcs, MPEeXAEe BCEro B TOM, YTO HAa YPOKaXx TIE€OMETPHUH
OOy4Jaroluicss y4uTCA TPOBOJUTH JOKa3aTeNbHbIE PACCyKIEHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIIOUEHUS, JOKa3blBaThb HCTHUHHBIC YTBEPKIACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKAECHUS «OT IMPOTUBHOIO», OTIUYATH
CBOMCTBAa OT MPU3HAKOB, (OPMYJIMPOBATH OOpAaTHBIE yTBEpXkAECHUA. B 00yueHHn
YMEHHUIO PACCyXJaTh COCTOUT Ba)XHOE BOCHUTATEIBHOE 3HAUYECHHUE W3YUYCHMUS
reOMETPUH, IPUCYILIEE UMEHHO OTEUECTBEHHON MaTEMaTHYECKOM MIKOJIE.

Bropoii 1enplo wu3y4deHHs] TE€OMETPUHM SIBISIETCS HCIOJIb30BAHHE €€ Kak
MHCTPYMEHTAa MpH pEHICHHH KaK MaTeMaTU4YeCKUX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCS B PEATbHOM JKU3HH. DTOMY COOTBETCTBYET BTOPAsl, BHIYMCIUTEIbHAS
JUHUS B U3YYCHHH TEOMETPUH B IMIKoJe. /[ 3TOro yYHTENm0 pPEeKOMEHIYETCs
non0upaTh 3aJavyd MPaKTUYECKOTO XapakTepa IJs pacCMaTpUBAEMBIX TEM, YUHUThH
00y4aromuxcsi CTPOUTh MaTeMaTUYECKUE MOJICIH PEATbHBIX JKU3HEHHBIX CUTYAaIlHUi,
MPOBOANTH BBIYHMCICHUS M OIEHUBATh AaJIeKBATHOCTh TOJYYEHHOTO pe3yJbTaTa.
KpaitHe BakHO TMOAYEPKUBATH CBA3M TEOMETPUH C JAPYTUMH TpeaIMeTamH,
MOTHBHPOBATh HCIOJIb30BaTh OINpPEACICHUS T'€OMETPUUECKUX (GUIYp U TMOHATHUH,
J€MOHCTPUPOBATh IPUMEHEHHE MOJyUYEHHBIX YMEHUHN B PU3UKE U TEXHUKE. DTH CBA3H
HauOoJee sIpKo BUJIHBI B TeMax «BekTopbD, « TpUroHOMeTpruuecKue COOTHOIIECHUSY,
«Metoa koopauHa™ u «Teopema ITudaropay.

MecTo y4eOHOT0 Kypca B yUeOHOM IJIaHe

CormacHo yueOHOMY TUlaHy B /-9 Kiaccax wu3ydaeTcsi Y4YeOHBIH Kypce
«"eomeTpus», KOTOPBIM BKIIOYACT CIICAYIOIINE OCHOBHBIC Pa3eibl COACPKAHUS:
«I"'eomeTpruueckue GUTYpPHI B UX CBOHCTBaY, «/3MepeHrne TeOMETPUIECKUX BETHIUHY,
a Takke «JlekapToBBI -KOOPAMHATHI Ha INIOCKOCTH», «BekTopb», «J[BmkeHus
mockoct» U «IIpeoOpazoBaHus mogo0us».

VYueOHbIN TUIaH TIpeIycMaTpUBaeT U3yueHHE Te€OMETpPUH Ha 0a30BOM ypOBHE,
UCXO/JI U3 HE MeHee 68 yueOHbIX YacoB B yueOHOM ro/1y, BCETO 3a TPU Tojia 00yUueHus
— He meHee 204 gyacos.

Copepxanue yueOHOro Kypca (1mo rogam o0y4eHmust)

7 KIIACC

Hauanbubie oHsTHs reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. Yrona. Buasl
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yriaoB. BeprukanbHble UM CMexHble yIubl. buccekrpuca yrma. Jlomanas,
MHOTrOYyrosibHUK. [IapannenbHOCTh U NEPIEHANKYIIAPHOCTD MPSAMBIX.

Cummempuunsvie Puzypot. Ocrosnvie ceoticmea ocesoui cummempuu®. IIpumeps
CUMMETPHU B OKPYIKAIOIIEM MHUPE.

OcHognbie nocmpoeHust ¢ NOMOWbIO YUPKYJIA U TUHEUKU.

Tpeyronbauk. Beicota, Meanana, OuccekTpuca, ux cBoicTBa. PaBHOOEIpEHHBIIH
Y PaBHOCTOPOHHUY TPEYTOJIbHUKU. HEpaBeHCTBO TpeyronbHUKA.

CBoiicTBa U IpU3HAKU PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEyTOJIBHUKOB.

CBolicTBa M NpPU3HAKU MMAPAUIEIBHBIX NpsAMBIX. CyMMa yIilOB TPEYTOJIbHHKA.
Breninue yrisl TpeyrojbHUKA.

[IpssmoyrosbHbIld  TpeyrojabHUK. (CBOWCTBO MEIHMAHBl IMPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, MIPOBEACHHON K runoteHyse. [Ipu3Haku paBeHCTBA MPSAMOYTOIbHBIX
TpeyrojabHUKOB. [IpsAMOYTroNbHBINA TpeyronbHUK C yriiom B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCINEO MPeY2oibHUKA, HEPABEHCTBO O JUIMHE
JOMaHOH, TeopemMa O OOJblIeM Yrie | OOoJbllIed CTOPOHE TPEYyroJbHUKA.
IleprieHIMKYIISAp U HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccekrpuca yria ¥W CEpPEAUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KAK TEOMETPUUECKHAE MECTA TOUYEK.

OKpy»XHOCTb U KpPYT, XOpAa U IUaMETP, UX CBOWCTBA. B3auMHOE pacmoioKeHne
OKpYXHOCTH M mpsMmou. KacarenpHass M cekymas K OKpYKHOCTH. OKpY>KHOCTB,
BIIMCAHHAas B yroJl. BuucanHas v onrcaHHast OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

UYetsipexyronpauku. [lapannenorpaMm, €ro mpusHaku U cBoiicTBa. YacTHbie
Clly4au TMapajuiesiorpaMMOB (MPSMOYTOJIBHUK, POMO, KBajpar), X NPHU3HAKH U
cBoiictBa. Tpamenus, paBHOOOKas Tpameius, e¢ CBOWCTBA W TPHU3HAKH.
[IpssmoyroJibHast Tpaneuus.

Memoo yosoenus meduanvl. Llenmpanvruasn cummempust.

Teopema Daneca u meopema o nponopyuoHatvbHvlx ompeskax. CpeagHue TMHUN
TPEYrOJbHUKA U TpaNeUuuu. [{enmp macc mpey2oibHuKa.

Ilooobue mpeyeonvHukos, roap@uyuenm noodobus. Ilpusznaku nooodus
mpey2oibHuKkos. I [puMeHeHune no1o0us Mpu pelieHur MPaKTUUYECKUX 3a]1ad.

CpoiicTBa mmomianel reomeTpuueckux ¢uryp. DopMmymnbl IS TUIOHIAAH
TpEYroJibHUKA, MapaierorpamMma, pomOa u Tpanenuu. OTHOIICHHE IUIONIAAeH
MOoA00OHBIX (Uryp.

Brruuciienue iomanen TPEeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOr0 yrIJia MNPSIMOYTOJIBHOTO TPEYTrOJIbHHKA.

8 321605 " 1aJIc€ KYpCUBOM 0003HaYEHBI TEMBI, U3YUCHUEC KOTOPBIX IPOBOJUTCA B O3HAKOMUTECIILHOM ILIAHE. Ilemaror
CaMOCTOATEIIBHO ONPECACIIACT 00BbeM n3y4yacMoro mMarcpuajia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMEeTpruyYecKue (PyHKIIMHU YIIIOB
B 30°, 45° u 60°.

BriucaHHble U LIEHTPAJIbHBIE YTIIbI, YTOJ MEXAY KacaTeJIbHOU U XOpAoi. YTiibl
MEXJy XOpAaMd W CEKyIIMMHU. BrucaHHble W ONHCAHHBIE YETHIPEXYTOJIbHUKHU.
B3anMHoe pacmonoxkenue IByX OKpyxkHocTed. Kacanume oxpyxknHoctedt. OOmme
KacaTeJIbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrerc yrioB oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXAeCcTBO. POPMYIIbI IPUBEICHUS.

Pemenue tpeyroibHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcOB. Perienne
MPaKTUYECKUX 3a/1a4 C MCIIOJIb30BAaHHEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. Ilooobue coomeemcmeeHHbIX 2IeMEHMO8.

Teopema o npouzgedeHuu OMpe3Kos Xopo, Mmeopemuvl 0 NPOU3BEOeHUU OMPE3KO8
CeKywux, meopema o Keaopame KacameibHOU.

Bekrop, onmnmHa  (MOZyJdb) ~ BEKTOpa,  COHAINpPABIIEHHBIE  BEKTOPHI,
MPOTHBOIOJIOKHO HAPABJICHHBIC BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpalMd HaJa BeKTopamu. PasjloxeHwe BeKTopa IO JIBYM
HEKOJUTMHEApHbIM BekTopaMm. KoopmuHatel BekTopa. CKalspHOE MPOU3BEICHHE
BEKTOPOB, IPUMEHECHHUE JIJISl HAXO0XKICHUS JUTUH U YTJIOB.

JlekapTOBBI KOOPIUHATHI HA TUIOCKOCTU. YpasHeHus npsimotl 1 OKPYKHOCTH B
KOOpJMHATAX, IMEPECEYCHUE OKPYXKHOCTEH W MpsSMBIX. MeToa KOOpAWHAT U €ro
pUMEHEHHE.

[TpaBunbHBIE MHOTOYTONBHUKY. JTHA OKpyXHOCTU. ['pamycHas u paauaHHast

Mepa yTJia, BBIYMCIEHUE IUTMH 1yT OKpykHOCTel. [limomans kpyra, CEKTopa, CErMEHTa.

Hsudicenuss naockocmu u GHympeHHue cummempuu gueyp (21emeHmapHvle

npeocmasnenus). Ilapannenvuwiii neperoc. Illogopom.
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ITPUMEPHA PABOYA S ITPOTPAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» 7-9 KITACCBI

Hean u3yyeHusi y4eOHOro Kypca

B coBpemeHHOM 1IU(PPOBOM MUPE BEPOATHOCTH U CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTb, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPUIOKEHUHN, TaK U UX
posii B oOpa3zoBaHuu. Kaxxplif 4eI0BEeK MOCTOSTHHO MPUHUMAET PEIICHUS HA OCHOBE
UMEIOIIUXCS Y HETO JaHHBIX. A /i1 0OOCHOBAaHHOTO MPHUHSTHUS PEIICHUS B YCIOBUAX
HeJoCTaTKa WM U30bITKa HH(OpMaMu HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE MbllUIeHHE. IMEHHO mosTOMYy
OCTpO BCTaja HEOOXOIUMOCTh C(HOPMHUPOBATH Yy OOYYAIOIMUXCS, B TOM YHCIIC
obOyuatomuxcst ¢ 3IIP, QyHKIMOHAIBbHYIO T'PAaMOTHOCTh, BKJIIOYAIOIIYIO B ceOsl B
Ka4eCTBE HEOTBEMJIEMOM COCTABIAIOMIEM YMEHME BOCIHPUHUMATh U KPUTHYECKHU
aHAJIU3MpPOBaTh MH(OpPMALUIO, MPEACTABICHHYIO B Pa3JIMYHBIX (OpMAX, MOHUMATh
BEPOATHOCTHBIA XapakTep MHOTMX pEaJbHBIX MPOLECCOB M  3aBUCUMOCTEM,
MIPOU3BOANTH MPOCTEHIINE BEPOSTHOCTHBIE PACYETHI. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMIIAMU cOOpa, aHallu3a U MPEACTaBICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
oO11ecTBa U rocyapcTBa MproOIaeT 00yJaromuXcsl K 00IIeCTBEHHBIM HHTEPECAM.

B crpykrype mnporpammbl y4eOHOro Kypca «BeposTHOCTP M CTaTUCTHUKa»
OCHOBHOM IIKOJIBI BBIJIECJIEHBI CIECAYIOIINE CONEPKATEIBHO-METOANYECKUE JINHUHN:
«IIpencraBnenune NaHHBIX U ONUCATENbHAA CTATUCTUKAY; «BEpOATHOCTEY; « QNEMEHTBI
KOMOUWHaTOpuKn»; «BBesenue B Teopuro rpadony.

Conepxanue nunun «lIpencraBiieHre NaHHBIX W OMUCATEIbHASI CTATUCTUKA
CIIY’KUT OCHOBOM JUIsl (JOPMHUPOBAHUSI HABBIKOB pabOTHI ¢ MH(MOPMAITUEH: OT YTEHUS U
UHTepHpeTanu MHGOPMAIMK, TPEICTABICHHON B TaliuIlaX, Ha auarpamMmax u
rpadgukax g0 cOopa, MPEACTaBICHUS W aHaIW3a JaHHBIX C HCIOJIb30BAHUEM
CTATUCTHUYECKUX XapaKTePUCTUK CpPETHUX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuatoumecs: ¢ 3[1P yyaTcsi cuuThIBaTh U MHTEPIPETHUPOBATH JAHHBIE, BBIJIBUIATH,
apryMEHTUPOBaTh M KPUTUKOBATH MPOCTECHUINIME THUMOTE3bl, Pa3MBIIUISTh HaJ
(hakTOpamMu, BBI3BIBAIOIIUMH HW3MEHYUBOCTb, M OIICHUBATh WX BJIUSHHE Ha
paccMaTpuBaeMbI€ BEIMYMHBI U ITPOLIECCHI.

NHTYyNTHBHOE TPEACTABICHHUE O CIy4alHOM HW3MEHYMBOCTHU, HCCIICIOBAHME
3aKOHOMEPHOCTEN U TEHACHUMI CTAHOBUTCS MOTHUBUPYIOIEH OCHOBOW I U3YUYEHUS
Teopuu BeposiTHOCTe. bombioe 3Hauenue aisa oOyyaromuxcs ¢ 3P 3necy umerot
MPAKTUYECKUE 33JaHUs, B YACTHOCTH OIBITHI C KJIACCHUYECKUMH BEPOSITHOCTHBIMHU
MOJEISIMH.

[TonsiTue BEPOSATHOCTH BBOJIUTCA KakK Mepa MpaBIOMOa00UsI CIIy4yalHOTO
coObrtusi. [Ipu u3yuenun kypca oOyuatomuecs ¢ 3[1P 3HakoMsATCS ¢ POCTEHIITUMU
METOJaMH  BBIYMCIIEHHS BEPOATHOCTEM B  CIy4YalHBIX DKCHEPUMEHTAaX C
PABHOBO3MOXHBIMU ~ DJIEMEHTAPHBIMU  MCXOJAMH, BEPOSITHOCTHBIMM 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M peliaTth 0oJjiee CIOXKHbIE 3anadyu. B Kypc BXOAST
HAYaJIbHBIE TIPEJCTABJICHHUS O CIy4YalHbIX BEJIMYMHAX W HMX  YHUCIOBBIX
XapaKTEPUCTHUKAX.
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Taxxe B paMKax 3TOro Kypca OCYHCCTBIIACTCA 3HAKOMCTBO o6yqa}0umxc;1 C
3I1P C MHOKCCTBAMH )41 OCHOBHBIMH orncpanusaiMu Hal MHOKCCTBaMH,
pacCMaTpuBarOTCA IIPUMCPLI IIPUMCHCHUSA OJIA PCIICHHUA 3adda4, a4 TaKXKC
HCIIOJIB30BAHUA B APYTIUX MATCMATHYICCKUX KypCaX U y‘I€6HLIX npeamMeTax.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax uzydaercs Kypc «BeposTHOCTh M CTaTHCTHKA», B KOTOPBIi
BXOAAT pazzaensl: «lIpencraBieHue MAaHHBIX M ONMCATENbHAS CTATUCTHKAY;
«BeposTHOCTEY»; «DneMeHThl KOMOUHATOpUKWY; «BBeaeHne B Teopuio rpadoBy.

Ha u3yudenue naHHoro kypca oTBOIuT 1 y4yeOHBIN 4ac B HEIENIO B TEUCHHE
KaXK70ro roja ooyuyeHus, Bcero 102 yueOHbIX yaca.

Copep:xanue yueOHOro Kypca (1mo rogam o0y4eHmus)

7 KIIACC

[IpencraBnenue JaHHBIX B BHUJIe TaOJUIl, nuarpamm, rpadukoB. 3arojHEHUE
Ta0JIMII, YTEHUE U TIOCTPOCHUE TUarpamMmM (CTOIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peajbHBIX MpoiieccoB. M3Bnedyenne nHbopManuu U3 auarpamm u
Ta0JINII, UCTIOIB30BAHNE U UHTEPIPETALIUS JAHHBIX.

OmnucarenpHas CTATUCTUKA: cpeaHee apudMeTHdecKoe, MeauaHa, pa3Max,
HanOoJplllee W HAaWMEHbIEEe 3HAYCHUS HaOOpa YHCIOBBIX AaHHBIX. [IpuMeps
CIIy4allHOM U3MEHYMBOCTH.

Cnyuatinslii 3kcnepumenm (onvim) u ciaydatinoe coovimue. Beposmuocms u
yacmoma. Ponv manoeeposamuuix u npaxmuyecku 00CMo8epHbIX COOLIMULL 8 NPUPOOe
u 6 obwecmee. Monema u uzpanbHas KOCMb 6 Meopull 6epoSMHOCMElL”,

I'pagh, eepwuna, pedopo. Cmenenv eepuunvl. Hucio peébep u cymmapuas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuxnwl. I[lymu 6
epacghax. O6x00 epacha (stinepos nyms). [Ipedcmasnenue 06 opuenmuposannom spaghe.
Pewenue 3a0au ¢ nomowwto epaghos.

8 KUIIACC

[IpencraBiieHre NaHHBIX B BUJE TAOJIHII, TUarpamMm, rpadukos.

MHOXECTBO, D3JEMEHT MHOXECTBa, IMOJAMHOXecTBO. Ormepauuu  Haj
MHOKECTBaMHU: OOBEIMHEHHUE, TIepecedcHue, aonoaHenre. CBOMCTBa olnepanuii HaJl
MHO>XECTBAMU: MEPEMECTUTEIBHOE, CcOYeTaTEIbHOE, pacnpeeuTeNIbHOE,
BKJIIOUeHHMs. Mcionnb3oBaHue rpaduaecKoro MpeaCcTaBICHUS MHOXKECTB JIS OITMCAHUS
pEaIbHBIX MPOLIECCOB U ABJICHUH, IPU PEIICHUH 3a]1a4.

H3mepenue pacceusanusi oannwvix. [ucnepcusi u cmanoapmuoe OMKIOHeHUe

4 3HCCB " 1aJIc€ KYpCUBOM O603HaquBI TEMBI, U3YUCHUEC KOTOPBIX IPOBOJUTCA B O3HAKOMUTECIILHOM ILIAHE. Hezlaror
CaMOCTOSITEITBHO ONPEIeISIET 00hEM H3YTaeMOTO MaTepuaa.
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YUCI08bIX HAOOPOB. [luacpamma pacceusanus.

DneMeHTapHbIe COOBITHS  Ciy4ailHOTO ombiTa. Ciy4aiflHble COOBITHS.
BepositHocT coObITHIA. ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Crnydaiinbiii BBIOOp. CBsI3b MEXIy MaJIOBEPOSITHBIMHU U MPAKTHYECKU TOCTOBEPHBIMU
COOBITUSIMU B TIPHPOJIE, OOIIECTBE U HAYKE.

epeso. Ceoticmea depesbes: eOUHCMBEHHOCHb NYMU, CYULeCmeosanue aUcayell
BEPUIUHDBL, CB53b MEJNHCOY YUCTIOM Gepulun U uuciom peébep. lIpasuno yMHON*CEHUS.
Pewenue 3aoau ¢ nomowwro epaghos.

Ilpomusononoscnvie codovimusa. [uacpamma Oiinepa. ObveouneHue u
nepeceuenue  coovimuti. Hecoemecmuvlie  cobvimusa.  Dopmynra  clodxcenus
gepossimHocmeu. Ycnoenas eeposmuocms. Ilpasuno ymmoorcenusn. Hezasucumvie
coovimus. Ilpedcmasnenue sxcnepumenma 6 eude oepesa. Pewenue 3aoau Ha
HAXo0JicOeHue 8epoamHocmeli ¢ NOMOWbIO 0epesa CIyYauHo20 IKCHEepUMeHmd,
ouazpamm Jiinepa.

9 KUIACC

[IpeacraBienue JaHHBIX B BUJIE TAOJIHIIL, TUarpamMm, rpauKoB, UHTEPIIPETAIIIS
naHHBIX. UTeHne U mocTpoeHue TalIuIl, TUarpaMm, TpadUKoB MO peaabHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CoueraHus U YHUCIO COYETAHUU. TpeyeonbHuK
Ilackana. Pemienue 3aia4 ¢ UCIOJIb30BAHUEM KOMOUHATOPHKHU.

I'eomempuueckasn eeposmuocmo. Cnyyaunvlil 86100p MOUKU U3 Queypsbl HA
NJIOCKOCMU, U3 OMPE3KA U U3 0Y2U OKPYHCHOCHIU.

UcnwiTanue. Ycenex u Heyaada. Cepust UCIIBITAHUE 10 TiepBoro ycnexa. Cepust
ucneiTanuii bepuym. BepostHOCTH cOOBITHI B cepuu UCTbITaHui bepHym.

CnyvailHasg BeIMYMHA M PACHpPENEIICHHE BEpOsATHOCTEW. Maremarnueckoe
oXujanue u nucnepcus. [IpuMepsl MaTEMaTUYECKOTO 0KUIAHNS KAK TEOPETUUYECKOTO
CpPEIHEro 3HaYCHHMs BEIMUUHBI. MaTremaTnueckoe 0KUIaHUE U JUCIIEPCUS CITyYalHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHym.

[Tonsitue o0 3akoHe OoybIIMX YHcen. M3mepeHue BEepOSTHOCTEH C MOMOIIbIO
gacToT. PoJib 1 3HaUYeHME 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.

IIpyMepHBbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPUAJIBI

[IpoBeneHre OIEHKH JOCTMKCHHH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS
y4eOHOT0 mpeaMeTa MpoBOIUTCS B (hOpME TEKYIIETO U pyOEeKHOTO KOHTPOJIS B BUIE:
KOHTPOJIbHbIE PabOThl, CaMOCTOATENbHbIE pPAOOTHI, 3a4eThl, MAaTEMAaTHYCCKHE
JTUKTAHTBI, TPaKTHYECKHEe padOThl, MUCHMCHHBIA OTBET 110 WHIWBHAYaJIbHBIM
KapTOYKaM-3aJIaHUsIM, TESCTUPOBAHHUE.

s o6yuatommxcst ¢ 311P Bo3MOxkHO n3MeHeHre POpMyJIUPOBKH 3aaHUI Ha
«TIOTIATOBYIOY, a/IaNITAIIMIO TIPEIaraeMoro 00yJaroneMycsi TECTOBOTO (KOHTPOJIBHO-
OIICHOYHOTO) MaTepuaja: WCIOJb30BaHUEC YCTHBIX W MHCHBMEHHBIX WHCTPYKIUH,
YIPOIIEHUE TTMHHBIX CIOKHBIX (DOPMYIIMPOBOK MHCTPYKIIUH, PEIICHUE C OMMOPOH Ha
aTopUTM, 00pasell, HCIOJIb30BAHUE CIIPABOYHON MH(OPMAIIUH.
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MaremaTnka
S5 KJjace

Kontponbshas padorta Ne 1. Tema. HatypanbHble uncna.

Kontponbhas padora Ne 2. Tema. JleiicTBHsI ¢ HATYpaJbHBIMH YUCIAMH.

Kontponsnas padota Ne 3. Tema. Mcnosib30BaHue CBOMCTB JIEUCTBUM MPHU
BBIYUCIICHUSIX.

KontponbsHas padota Ne 4. Tema. Yriabl U MHOTOYTOJIbHUKH.

Kontponbshas padota Ne 5. Tema. JlenuMOCTh YHCel.

Kontponbshas padota Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

Kontponbshas padora Ne 7. Tema. CiokeHre U BBIYMTaHKUE IPOOEH.

Kontponbshas padorta Ne 8. Tema. YMHOKeHUE U ieTIeHUE APOOEH.

KontponbsHas padota Ne 9. Tema. [lecatuunsie Apoou. CpaBHEHHE JECATUUHBIX
TpOOeii.

Kontponbshas padora Nel0. J[eiicTBUS C I€CATUYHBIMU APOOSIMHU.

Kontponbshas padota Ne 11. Tema. toroBas KoHTpoJibHas padoTa.
6 kiace

Kontponbshas padorta Nel. Tema. J[enuMOCTh HaTypanbHBIX YHCET.

Kontponbshasa padora No2. Tema. OObikHOBEHHAs! 1poOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponbshas pabora Ne3. Tema. OtHotenue. [Tponopius.

Kontponbshas padota Ne4. Tema. [IpouieHT.

KontponbsHas pabora Ne5. Tema. Uetsipexyronbauk. @opmyiibl nepuMeTpa u
IJIOIIAIA PSIMOYTOJIbHUKA.

KontponbsHas padorta Ne6. Tema. [lonoxutenbHble U OTpUIIATETBHBIE YHUCIA.
CpaBHEHUE NTOJOKUTEIBHBIX U OTPULIATEIIbHBIX YHCEN.

Kontponsnas padora Ne7. Tema. CiiokeHHe U BBIYUTAHHUE TTOJOKHUTEIBHBIX U
OTPULIATEIbHBIX YUCEIL.

KontponbsHas pabora Ne§. Tema. YMHOKEHNE U JACICHUE MOJOKHUTEIBHBIX U
OTPULIATENBHBIX YUCET.

Kontponwnas pabota Ne9. Tema. IlpsamoyrosibHasi cucremMa KOOpAUHAT.
Jlnarpammebl.

Kontponbshas padota Nel0. Tema. UToroBast KoHTpobHas padoTa.

Aure0Opa
7 xjace
Kontponsnas pabora Nel. Tema. Apudmerndeckue mEUCTBUS  C
pallMOHAIEHBIMU YHCIIAMH.
Kontponbshas pabota Ne2. Tema. CterneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponbshas padorta Ne3. Tema. BykBeHHbIE BbIpa)KEHUS.
KonTtponsnas padora Ne4. Tema. MHOTOYJICHBL.
Kontponbshas padora Ne5. Tema. @opMyIibl COKPAILIEHHOTO YMHOKEHHUS.
KontponbsHas pabota Ne6. Tema. JInHeitHOe ypaBHEHUE C OJTHOU MTEPEMEHHOIA.
Kontponbshas paborta No7. Tema. CucTemMbl TMHEHHBIX YpaBHEHUH.
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Kontponbnas padora Ne 8. Tema. Koopaunate! u rpaduku.
Kontponbsnas padora Ne 9. Tema. [Toustue pynkunu. JIunenas ¢hyHKius.
Kontponbshas padora Nel0. Tema. iToroBast KOHTpoJibHas padoTa.
8 ki1acc
Kontponbnas padota Nel. Tema. KBaapaTHsiit kopeHb. ApudpmeTHuecKuii
KBaJpaTHbIN KOPEHb.
Koutponbhnas pabora No2. Tema. Cremenb ¢ 1eNbIM IOKa3aTeNEM.
CraHgapTHBIA BH]T YHCIIA.
Kontponshas pabota Ne3. Tema. AnrebOpamdeckas npo06b. CokparieHue
TPOOCH.
Kontponbshas padora Ned. Tema. JleiicTBus ¢ anredpanyecKuMu IpoOSIMH.
Kontponbshas padota NeS. Tema. KBagpatHbsie ypaBHEeHHUS.
KontponbHas pabotra Ne6. Tema. YpaBHeHHs, CBOIAIIMECS K KBaJpPaTHBIM.
TekcToBbIE 337a4H, CBOASIIIINECS K KBAJIPATHBIM.
Kontponbshas padota Ne7. Tema. Cuctembl ypaBHEHHIA.
Kontponbshas padora Ne§. Tema. UucaoBble HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPaBEHCTB C OJTHOM MEPEMEHHOM.
Koutponbshas padorta Ne 10. Tema. Ouxiuu. 4nucioBbie PyHKIUU.
Kontponbshas padora Nell. Tema. UToroBast KoHTpoibHas padoTa.
9 kiacc
Kontponbshas padora Nel. Tema. Uucna u BeIUUCIEHUS.
KontponbsHas padota Ne2. Tema. YpaBHeHUS ¢ OJTHON EPEMEHHOM.
KontponbHas pabora Ne3. Tema. J[poOHO-palinoHanbHbIE ypaBHEHUS.
KontponbsHas padora Ned. Tema. CructeMbl ypaBHEHHI ¢ JByMSI IEPEMEHHBIMH.
KonTponbsHas padora Ne5. Tema. JInneliHble HepaBEHCTBA C OTHOM EPEMEHHOM.
Kontponbshas padota Ne6. Tema. KBagpatHbie HepaBeHCTBa.
Kontponbshas padora Ne 7. Tema. KBanpatuunas GpyHKUMS U €€ CBOMCTBA.
Kontponbshas padorta Ne 8. Tema. Apudmerndeckas nporpeccusi.
Kontponbshas padora Ne 9. 'eomerpuueckast mporpeccusi.
Kontponbshas padota Nel10. Tema. UtoroBast KoHTpobHasi paboTa.

I'eomerpusn
7 xjace

Kontponsnas pabGora Nel. Tema. OCHOBHBIE TIe€OMETPpUYECKHE CBOWMCTBA

MPOCTEUIINX PUTYD.
Kontponbshas padora Ne2. Tema. CMeKHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3Haku paBeHCTBaA TPEYTrOJIbHUKOB.
Kontponbshas padota Ne4. Tema. PaBHOOEApEHHBIN TPEYTOJIbHUK.
KontponbsHas pabota Ne5. Tema. [TapannensHbie psiMbIe.
Kontponbsnas pabota Ne6. Tema. Cymma yTiioB TPEyTroJbHHKA.
Kontponbshas padorta Ne 7. Tema. OKpy>KHOCTb U KpYT.
Kontponshas pabota Ne6. Tema. Mtorosast konTposasHas padoTa.

8 kJacce
Kontponbshas padota Nel. Tema. UeTblpexXyroibHUKHY.
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Kontponbnas padota Ne2. Tema. Cpenusst tuHust TpeyrojabHuka. CpenHsis
JIMHUSI TPATEIH.

Kontponsnas padota Ne3. Tema. [lmomaas TpeyroiabHuKa, napajjieiorpaMma.

Kontponshas pabota Ne4. Tema. [Tnomans momo6HbIX Guryp.

Kontponsnas padota Ne5. Tema. Teopema I[ludaropa.

KoHnTtponbHas padota Ne6. Tema. YTibl B OKpYKHOCTH.

Kontponbnas padora No7. Tema. ToroBast KOHTpoJbHas paboTa
9 kaacc

Kountponbshas padorta Nel. Tema. Perienue TpeyroibHUKOB.

KontponbsHas padota Ne2. Tema. [Inomaau TpeyrojibHUKa, Y4ETHIPEXYTOJIbHUKA.

Kontponbshas padota Ne3. Tema. BekTopsr.

KontponbsHas padota Ned4. Tema. JlekapTOBbl KOOPJIMHATHI HA TNIOCKOCTH.
Kontponbshas padota NeS. Tema. [IpaBusibHbIe MHOTOYTOJIEHUKH.
KontponbeHas padora Ne6. Tema. [lnomaas kpyra u €ro 4acTeu.
Kontponbshas padota Ne7. Tema. toroBast KOHTpoJibHAs paboTa.

BeposSITHOCTB M CTATHCTUKA
7 xjace

KontponbsHas pabota Nel. Tema. [IpencraBienue qaHHBIX.
KoHntponbhas padora Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
KonTtponshas padota Ne 3. Tema. CiryyaitHast "3MEHUHNBOCTb.
KontponbsHas padora Ne 4. Tema. BepossTHOCTh U YacTOTa CIIy4ailHOTO

COOBITHSI.

8 ki1acc
Kontponbshas padota Ne 1. Tema. MHokecTBa.
KoutponbHas padora Ne2. Tema. BeposTHOCTb Clly4ailHOTO COOBITHS.
Kontponbshas padota Ne 3. Tema. CiiyqaiiHbie cOOBITHS.

9 kaacc
Kontponbshas padota Ne 1. Tema. DnemeHThl KOMOUHATOPUKHU.
Kontponbshas padorta Ne 2. Tema. Ucnibitanust.
Kontponbnas padora Ne 3. Tema. Criydaiinasi BeIHurHa.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUM A YUEBHOI'O ITIPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHI

JIMYHOCTHBIE PE3YJbBTATDI:

MOTHBALMs K OOYYEHHIO MaTeMaTHKE M LI€JIEHANpPaBICHHON MO3HABATEIbHOU
NEeSATENbHOCTH;

NOBBILIEHUE YPOBHS  CBOEH  KOMIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JESITEIbHOCTh, TPEOYIOILYI0 MaTEMAaTHUYECKUX 3HAHWUM, B TOM YHUCJIE YMEHHE YUYUTHCS
y ApYTHUX JIIOAEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIMIO, OBITh TOTOBBIM JIEHCTBOBATh
B OTCYTCTBHE rapaHTHI ycnexa;

cnocobHocTh oOyuatomuxcs ¢ 3[IP k ocozHanuio cBoux naepuIUTOB U
MPOSIBIICHUE CTPEMIIEHUS K UX MPEOI0IIEHUIO;

CHOCOOHOCTB K CaMOPa3BUTHIO, YMEHUE CTaBUTh JTOCTH>KUMBIE LIENH;

YMEHHE pa3iuyaTh Yy4eOHblE€ CHUTyallid, B KOTOPBIX MOYKHO J€HCTBOBATH
CaMOCTOATENIbHO, W CHUTyallMM, TJ€ CJEAyeT BOCIOJIb30BAaThCS CIPABOYHOU
uH(popManumen Wik JpyruMu BCIIOMOTaTeIbHBIMU CPEJICTBAMY;

CIOCOOHOCTh MEPEHOCUTH MOIYUYEHHBIE B X01€ 00yUEHUS 3HAHUS B aKTyaJIbHYIO

CUTYalMIO (MpU PEIICHUH KUTEUCKUX 3a/1a4, TPEOYIONIMX MaTEMATUYECKUX 3HAHMI);
CIIOCOOHOCTh OPHEHTHPOBATHCS B TPEOOBAHUSAX M MPABHIAX IPOBEICHUS
MPOMEKYTOUYHOW U UTOTOBOM aTTECTAIINH;
OBJIaJICHNE OCHOBAMH (DMHAHCOBOM TPAMOTHOCTH.

METAITPEAMETHBIE PE3YJIbTATDI

Oénaodenue ynueepcanbHolmu yueOHbIMU NO3HABAMENbHHIMU OCUCMEUAMU:

YCTaHAaBJIMBAaTh  I[PUYUHHO-CICACTBEHHBIE CBSI3M B XOJ€  YCBOECHMS
MaTEMaTHYECKOI0 MaTepuana;

BBISIBJIATH €(PUIIMT JAHHBIX, HEOOXOAUMBIX JIJIsi PEUICHUS! MOCTaBJICHHON
3a]1a4y;

C MOMOUIBIO YUHUTEIIS BBIOUPATh CIIOCO0 pelIeHUs] MaTEMaTUYECKOH 3a1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUSA);

OPUMEHATh M MpeoOpa3oBbIBATh 3HAKM M CUMBOJBI B XOJAE pEIICHUS
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh NCKOMOE U IAHHOE IIPU PELIEHUU MaTEMaTUYECKOH 3a1a4H;

MOHUMATh U MHTEPHPETUPOBATH HHPOPMALIMIO PA3JIMYHBIX BUJOB U (HopM
MPEICTABJICHHUS;

WJUTIOCTPUPOBATH pelllaeMble 3a]1a4 rpaduueCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aNIOMUHATH U CUCTEMATU3UPOBATH HHPOPMALIUIO.

MOHUMATh U UCIIOIb30BAaTh MATEMAaTHUYECKUE CPEICTBA HATIIIAHOCTH (TpaduKH,
AuarpamMmbl, TaOJMIBI, CXeMbl M Jp.) Ui WUIIOCTPAllMU, HWHTEPIpETaIH,
apryMeHTaluu.
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Osnaoenue YHU8epcanbHblMuU yueoHbIMU KOMMYHUKAMUGHBIMU
oelcmeuamu:

OpraHU30BbIBaTh Y4EOHOE COTPYIHUYECTBO M COBMECTHYIO NEATEIBLHOCTH C
YUYHUTEIEM U CBEPCTHUKAMHU B MIPOLIECCE PEILICHUS 3a/1a4;

B3aMMOJICHCTBOBATh U HAXOJIUTh OOIIHME CIIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HaxOJIUTh OOIIee penieHue W pa3pematb KOH(IMKTHI Ha OCHOBE COTJIACOBAHUS
MO3UIIUNA U y4€Ta HHTEPECOB; CIYIIATh MApTHEPA; POPMYITHPOBATH, APTyMEHTHPOBATH
M OTCTauBaTh CBO€ MHEHHE;

MIPOTHO3UPOBATh BO3HUKHOBEHUE KOH(DIMKTOB MPU HATUYUHM PA3HBIX TOYEK
3peHUs W pa3pemarh KOH(QIMKTHI Ha OCHOBE Y4Y€Ta WHTEPECOB W TO3UIUNA BCEX
YYaCTHUKOB;

apryMEHTHUPOBATh CBOIO TMO3UIUI0 U KOOPAUHUPOBATH €€ C TMO3ULMIMU
NapTHEPOB B COTPYIHUYECTBE IPH BBHIPAOOTKE OOINETO0 pEIIeHUS B COBMECTHOMU
NEATEIIbHOCTH;

BBITIOJIHATh CBOIO 4YacTh pPabOThI, MOCTHraTh KaueCTBEHHOTO pe3yjbTaTa H
KOOPAMHUPOBATh CBOU JICUCTBUS C APYTUMHU YJIEHAMH KOMaH/IbI;

OILICHMBATh KAYECTBO CBOETO BKJIa/1a B OOIINNA IPOYKT.

Osnaoenue ynugepcaibHoIMu y4eOHbIMU PECYSIAMUCHBIMU OCUCHEUAMU:

CTaBUTH 11€JIM, BEIOUPATh U CO37aBaTh aITOPUTMBI JIJIsl pELICHUS] YYEOHBIX
MaTeMaTUYECKHUX MPOoOIeM;

IJIAHUPOBATh U OCYILECTBIISITH ACSITEILHOCTh, HAIIPABJIECHHYIO HA pPEIICHUE
3a/1a4 UCCIIEIOBATEIbCKOTO XapaKkTepa.

dbopMmynupoBaTh W yIEpKUBaTh Y4eOHYIO 3ajady, COCTaBISATh IUIAH U
II0CJIEIOBATEIBbHOCTD IEUCTBUM;

OCYIIECTBJISATH KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOJIUMBIE KOPPEKTUBHI;

KOHTPOJIMPOBATh MPOIIECC U Pe3yabTaT y4eOHON MaTeMaTHIEeCKOM
NEeATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABMWJILHOCTD UM OIIMOOYHOCTH BBITIOJHEHUS y4eOHOM
3a/1auu, €¢ 00ObEKTUBHYIO TPYIHOCTH U COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHHUS;

CJIMYaTh CIOCOO NEWCTBUS U €ro Pe3ysbTaT C 3aJaHHBIM STAJOHOM C IEJBIO
0OHapy»KEHUsI OTKJIOHCHUH M OTJIUYUH OT ITAJIOHA.

NpEeABUIETh TPYJIHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh MPU PEIICHUU Y4COHOU
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObLI JHOCTUTHYT TpeOyeMbIi pe3yibTaT
NEATEIbHOCTU, OMNpPEACATh MO3UTUBHBIE W3MEHEHMS U HallpaBlICHUs, TpeOyroIue
nanbHeuen padboTsl;

peryJIMpoBaTh CIIOCOO BBIPAKEHUS IMOIIHIA.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbraThl ocBOeHMs yueOHOro npenmera «MareMatuka (BKJtouas anreopy,
Tr€OMETPHUIO0, BEPOSITHOCTh M CTATUCTHUKY)», pACIpEAesICHHbIE MO rojaM OO0y4eHus,
(bopMyIUPYIOTCS IO MPUHIUITY 100aBJICHUSI HOBBIX PE3YJIHTATOB OT TOJa K FOy, YXKe
HAa3BaHHBIE B ITPEABIIYIIMX roAaxX MO3UIINH, KaK IPABUJIIO, JOCIOBHO HE MTOBTOPSIOTCH,
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HO YYMTBHIBAIOTCA (pe3yJbTaTbl OYEPEIHOTO TOAa [0 YMOJIYAHUIO BKIIOYAOT
pe3yabTaThl MPEABIAYIINX JIET).

TJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUS [TIPUMEPHOI
PABOYEI IPOT'PAMMBI KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHIS)

OcBoenune yuebHOro Kypca «MareMatnka» B 5—6 Ki1accax OCHOBHOM IIIKOJIBI
JOJDKHO OO0ECTIeUrBaTh JOCTHIKEHUE CIEMYIONUX IMPEIMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB:

5 KUIACC

Yucna u evluucnenusn
OpueHTHPOBATHCA B MOHITHUSIX U ONIEPUPOBATH HAa 6230BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HATYPAIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMU U ICCSITUIHBIMU TPOOSIMH.

CpaBHHBATbH U YIIOPSAIOYNBATH HATYPATbHBIC YHCIIA, CPABHUBATH B MMPOCTEUIIINX
Clly4asiX OObIKHOBEHHBIE ApOOU, NECATHUUHBIE APOOH.

CoOTHOCUTB TOUKY Ha KOOPJUHATHOM (YUCIIOBO) IPSMOM C COOTBETCTBYIOIIUM
el YnucIIoM U U300pakaTh HaTypaJIbHbIE YHCIIa TOUKaMU Ha KOOPUHATHOM (UM CIIOBOIN)
PSAMOM.

BoimonHaTh  apudMeTHdecKue JEUCTBHS C HATypalbHBIMU YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B IPOCTEUIIUX CITydasiX.

BhITIONTHATE IPOBEPKY, TPUKUIKY PE3yJIbTaTa BHIYUCICHHM.

OxpyrasTh HATypaIbHBIE YUCIIA.

Pewenue mexcmoguix 3a0au

Pemare TekcToBBIE 3amauu  apUPMETHUYECKHM CIOCOOOM M C TOMOIIBIO
OpPraHM30BAHHOTO KOHEYHOTO TMepebopa BCeX BO3MOXKHBIX BapHaHTOB (IpH
HEOOXOJIMMOCTH C HAMPABJISIONIECH MTOMOIIBIO).

Pemate 3amauu, cojepkamue 3aBUCHMOCTH, CBS3bIBAIOIIME BEJIMYWHBIL:
CKOpPOCTb, BpEMs1, PACCTOSTHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTH (TIpU HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OpPMAITUN).

Hcrnonb30BaTh KpaTKUE 3aIUCH, CXEMBI, TaOIUIbI, 0003HAYEHUS MIPU PEIICHUN
3ajad.

[Tonb30BaThCss OCHOBHBIMH €IMHUIIAMH U3MEPEHUS: 1IEHBI, MACCHI;, PACCTOSHUS,
BPEMCHH, CKOPOCTH; BBIp@KATh OJHU CAWHHIIBI BEIWYHHBI dYepe3 apyrue (mpu
HEO0OXOJAMMOCTH € OTOPOM Ha CIIPABOUYHYIO HH(POPMAILIHIO).

M3Bnekath uHpOpMaIUio, NpPEACTaBICHHYIO B Tabnuile, Ha CcTOJ0YaTON
ArarpaMMe, HHTEPIPETUPOBATH MPEACTABICHHBIC JaHHBIE, UCTIOIB30BaTh TaHHBIC MTPH
pellIeHnH 3ajau.

Haznaonasa zeomempus

[Tonp30BaThCA TEOMETPUUCCKUMHU TOHSATUSIMU: TOYKA, MpsSMasi, OTPE30K, JIyd,
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yroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoauTh THpHUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHpa, UMEUMX (opmy
M3YYECHHBIX TEOMETPUUYECKUX PUTYDP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, TIPU HEOOXOJUMOCTH IO BU3YalbHOM ONOPE,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTIOYTOJIbHUKAMM: YIOJI, BEpILIUHA,
CTOpPOHA, TUAarOHAJIb; C OKPYKHOCTBIO: PaANyC, AUAMETP, LEHTP.

N300paxaTh H3y4YCHHbIE TE€OMETpUYECKHEe (Urypbl Ha HEIWHOBAHHOW U
KJIETYaTOM OyMare ¢ OMOIIbIO LIUPKYJIS U JIMHEWKH (IIOCIIE COBMECTHOTO aHAJIN3a).

HaxonuTe JUIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHUEM C IOMOILIBIO
JUHEHKH, CTPOUTh OTPE3KH 3aJaHHON JUIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MPSIMOYTOJIbHMKA, KBaJgpaTa JUIsl UX
IOCTPOEHUS, BBIYMCIICHHUS IUIOUIA/IA U IEPUMETPA.

Bbruncnsate mepuMerp W IUIOMIAJb KBajApaTa, HPSAMOYTOJIbHUKA, (Uryp,
COCTaBJICHHBIX W3 NPSIMOYTOJBHUKOB, B TOM 4HCIE (QUryp, H300paKECHHBIX Ha
KJIeT4aToi Oymare.

[Tonb30BaThCs OCHOBHBIMM METPUYECKHMMM EIUHUIIAMH WU3MEPEHUS JJIMHBL,
IJIOIA/M; BBIPAXKATh OJTHUA €UHULBI BEJIMYMHBI Yepe3 Apyrue (pu HeoOXOJUMOCTH C
OTIOpOM Ha CIPABOYHYIO0 UHPOPMAIIHUIO).

Pacnio3naBaTh napasuienenumnes, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo rpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHNUS Napajulesenunena, Kyoa.

Boruncnate 00beM KyOa, mapajuiesienuiena Mo 3aJaHHbIM HM3MEpPEHUusM (C
ONOpOM Ha aJIrOPUTM YYEOHBIX ACUCTBUI), MOJB30BAThCA EAMHUIIAMU H3MEPEHMS
o0BbEMa.

Pemars HecnokHble 3a7ayd Ha HM3MEPEHHE T'€OMETPUYECKUX BEJIMYMH B
MPAKTUYECKUX CUTYyalUsX (IpU HEOOXOIUMOCTHU C BU3YaIbHOM OMOPOi).

6 KJIACC

Yucna u évtuucnenusn

OpueHTHPOBATHCS B MOHATUAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMHM C PA3IMYHBIMU BUJIAMU YHUCENT M CIOCOO0AMHU MX 3aIUCH, TIEPEXOAUThH
(ecy 3TO BO3MOKHO) OT OJIHOM (hOPMBI 3aITMCH YUCIIA K JIPYTOM.

CpaBHUBaTh M YHOPSIOYHBATH IIEJIbIC YHCIIA, OOBIKHOBEHHBIC U JIECATHYHbBIC
IpoOu, CpaBHUBATH YKCIIA OJTHOTO M PA3HBIX 3HAKOB.

Breinonuats apudMeTHdyecKue ASHUCTBUSI C HATYPaIbHBIMU U IEJIBIMU YUCIAMU,
OOBIKHOBEHHBIMU M JICCATUYHBIMHU JTPOOSMH, TOJOKUTEIbHBIMA U OTPULIATEIIHHBIMHU
YU CJIAMHU.

Brruncnars 3Ha4€HUST YUCIIOBBIX BBIPAYKEHUM, BBITIOHATh MPUKUJIKY U OLIEHKY
pe3yibTaTa BbIYMCIEHUMN; BBINOIHATh MPEoOpa3oBaHUs YMCIOBBIX BBIPAXKEHHM Ha
OCHOBE CBOMCTB apu(METUUECKHUX JEHCTBUH.

CoOTHOCUTH TOYKY HAa KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOLIUM €M YHCIIOM
¥ U300paKaTh YKClia TOYKAMH Ha KOOPJIMHATHOM MPSIMON, HAXOUTh MOJIYJIb YMCIA.

COOTHOCUTH TOYKH B MPAMOYTOJIbHOW CHCTEME KOOPAMHAT C KOOpPJAWHATAMU
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3TOU TOYKH.

OKpyIJIsITh 1I€JIble YMClIa U JeCSITUYHbIe ApoOu (1Mo oOpasily), HaXOJUTh
NpUOIKEHUS YHCET.

Yucnoewvie u Oyxeennbvle bIPANHCEHUA

OpueHTUpOBaTHCS B MOHATUSIX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C 3aIKUChIO CTENICHU YMCIIa, HAXOJUTh KBaApaT U KyO 4ucia, BEIYUCIATh
3HAYEHUS MPOCTEHIINX YHCIIOBBIX BBIPAKEHUM, COAEPIKAIINX CTECTICHHU.

[Tonb3oBaThCs MPU3HAKAMU AEIUMOCTU (TIpU HEOOXOJUMOCTH C OIMOpPOM Ha
aJTOPUTM IIpaBUiia), pacKiaiblBaTh HATYypaJIbHbIC YMCIIA HA MPOCTHIE MHOXKHUTEIH.

Ilonvz06amucs macuimadom, COCTABIATh MPONOPLUUHU U OTHOILICHUS.

Hcnonb3oBaTh OYKBBI JUisi 0003HAUYECHMS] YUCEN MPHU 3aMUCU MaTEMaTUYECKUX
BBIPDAKEHUM, HAXOJUTh 3HAYEHUs OYKBEHHBIX  BBIPQXEHHUH,  OCYIECTBIIAS
HEO0OXOUMBIE TMOJACTAaHOBKM M TpeoOpa3oBaHus (C OMOPOH Ha aNrOpUTM Y4eOHBIX
TEUCTBUI).

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexkcmoegwix 3aoau

Pemats MHOroIIaroBble TEKCTOBBIE 3a/lauyd apu(PMETHUUYECKUM CIIOCOOOM C
OIIOPOM Ha BOIIPOCHBIN IIJIAH.

Pemath MPOCTEUIIINE 3a/1a4y, CBSI3aHHBIC C OTHOIIICHUEM,
MPOTIOPIIMOHAIBHOCTHIO BEJIMYHUH, MPOILEHTAMU; pelllaTh TP OCHOBHBIC 3aJjayd Ha
IpOoOU U MPOLICHTHI.

Pemars 3amaum, conepikaive 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYUHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTb,
BpeMsi, 00bEMa paboThI, UCTIOJB3YS apu(DMETHUECKUE ICUCTBUS, OLICHKY, PUKUJIKY;
MOJIb30BATHCS €AUHULIAMHU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIUYHH.

CocraBisiTh OyKBEHHBIC BBIPAKEHUS 10 YCIOBUIO 33/1a4H MTOCJIE COBMECTHOTO
aHanu3a.

N3Bnekats uHpOpMaIUio, MNPEACTABICHHYIO B TaONWIaX, Ha JIMHEWHOM,
cTOJIOUATONM WM KPYroBOM JuarpamMmax, HHTEPHPETHUPOBaTh MPEACTaBICHHbIC
JTaHHBIE; UCIIOIL30BaTh JaHHBIE MPU PEIICHUU 3a7a4.

[IpeacTaBisaTe HHPOPMALIMIO C MOMOIIBIO TaOIUL, JUHEHHOW U CTONOYATOM
JMarpamm.

Haznaonaa zeomempus

[IpuBoaUTh TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpa, UMERIUX G(opmy
M3YUYECHHBIX TE€OMETPUUYECKUX IUIOCKMX W MPOCTPAHCTBEHHBIX (UTYyp, NpUMEpHI
PaBHBIX U CHMMETPHUYHBIX DUTYD.

N3o0paxkaTh ¢ MOMOIIBIO IIUPKYJIS, TUHEUKHU, TPAHCTIOPTHPA HA HETMHOBAHHOM
Y KJIeTYaTOW Oymare nu3ydeHHbIC TUIOCKHE TeoOMeTprudecKrue GUTryphl U KOH(DUTyparmu,
CUMMETPHUYHBIC (DPUTYPHI.

NMmeTh mpenctaBieHWEe O TEOMETPUUYECKUX TMOHSATUSAX: PABEHCTBO (QUTYD,
CUMMETPHSI, OCb CAMMETPHUU, IEHTP CUMMETPHH.

HaxoauTe BETWYMHBI YIJIOB U3MEPEHUEM C TTIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIJIbl 3aJJAHHOW BEJIMYMHBI, MOJIb30BAThCS IMPHU PELICHUM 3a/ad T'PaJayCHOM MEpOU
YIJIOB; paclo3HaBaTh HA YEPTEkKAX OCTPBIN, MPSIMOM, pa3BEPHYTHIM U TYIION YTJIbI.
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BbluncnsaTe AJIMHY JIOMaHOM, TEPUMETP MHOTOYTOJIbHHMKA, T0JIb30BaThCs
€AVMHUIIAMU U3MEPEHUs JIJTMHBI, BbIpAXKaTh OJIHA €IUHUIIBI U3MEPEHUs JIMHBI Yyepe3
IpyTHeE.

Haxoautb, UCronb3ys 4epTe:KHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXIY ABYMS
TOYKaMH, OT TOYKH JI0 MPSAMOU, JJIMHY ITyTH HA KBAaJIPATHOM CETKE.

Boruncnsate  miomans  QuUryp, COCTaBICHHBIX U3  IPSIMOYTOJIBHUKOB,
UCII0JIb30BaTh pa3OMeHre Ha MPSIMOYTOIBHUKH, HA PaBHbBIE (PUTYPBI, JOCTPAUBAHKE JIO
NPsIMOYTOJIbHUKA; TOJIb30BAaThCS OCHOBHBIMHU E€AMHUIIAMU HW3MEPEHMs TUIONIA/IHN;
BBIPAXKATh OJIHU €UHUIBI U3MEPEHUS TUIOMIAAN Yepe3 Apyrue (Ipu HEOOXOJUMOCTH C
OMOPOi Ha CIIPABOYHYIO HMH(POPMALIUIO).

Pacrio3naBaTh Ha MOJENSIX W U300PAKEHUSIX NUPAMUAY, KOHYC, LUIUHID,
UCII0JIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkats Ha KJIeT4aTol OymMare npsMOyTOIbHBINA MapajuieIeHune.

Bbruncnsate 00bEM NMPSAMOYTOJIBHOTO MapajuieNienunena, Kyoa, moiab30BaThCs
OCHOBHBIMU €/IMHUIIAMU HU3MEpPEHUs] 00bEMa; BbIpaKaTh OAHM €IUHUIIBI U3MEPEHUS
0o0BEMa yepe3 Jipyrue (C ornopoi Ha CIPaBOYHYIO HH(OPMAIIHIO).

Pemate Hecno)KHBIE 3aladll HA HAXOXACHHE TE€OMETPHUECKHX BEJIHYMH B
MPAKTUYECKUX CUTYaMIX (IPH HEOOXOIUMOCTH C BU3yalbHOU OMOPOHA).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHU I ITIPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA «AJITEEPA» (ITO TOJAM OBYUEHI )

OcBoenne ydeOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHsl JOJDKHO OOECIEeYMBATh JIOCTMKEHUE CIEAYIOIIHMX IMPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIHTATOB:

7 KJIACC

Yucna u évtuucnenusn

BbimonHsATh, coyeTass yCTHbIE U IUCbMEHHBIE TNPUEMBI, apUPMETHUECKHE
JEUCTBUS C pallHOHATIbHBIMH YUCIIAMHU.

HaxoauTh 3HAu€HUs YUCIOBBIX BBIPAKEHUH; NPUMEHATH pa3HOOOpa3HbIe
CHOCOObI M MPHUEMbl BBHIYMCIEHUS 3HAUEHUH APOOHBIX BBIPAKEHUN, COAEpIKAIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoguTe OoT oaHOW (hOpPMBI 3amHMCcH 4yucen K Apyrou (mpeoOpa3oBbIBaTh
NECATUYHYIO Ipo0b B O0OBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATHUYHYIO, B YaCTHOCTU B OECKOHEUHYIO NECATHUYHYIO N1poOb). CpaBHUBATH U
YIOPSAI0YMBAThH pallUOHATIBHBIE YUCIIA.

OKpyrisTh yucna.

BbITIONHATS TPUKUIKY U OLUEHKY pe3yjbTaTa BBIYMCIICHUN, OLEHKY 3HAYCHHM
YU CJIOBBIX BBIPAKECHUMU.

BbINOIHATE 1€MCTBUS CO CTEMEHSIMU C HATyPaJIbHBIMU MTOKA3aTESIMU (C OTIOPOit
Ha CIIPaBOYHYIO HH(POPMAITHIO).

[IpuMeHsATh NPU3HAKKU ETUMOCTH, Pa3J0KEHHE Ha MHOKHMTEJIM HATypaJbHbIX
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quced.

Pewate mpocreiilre NPakTUKO-OPUEHTHPOBAHHBIE 3a/1a4d, CBSI3aHHBIE C
OTHOLIEHUEM  BEJIMYMH,  [PONOPLHOHAIBHOCTBIO  BEJIMYHMH,  MPOLEHTAMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PEHICHUS 33]1a4 C YYETOM OTPAHUYEHUM, CBA3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMbIX OOBEKTOB.

Anzedpauueckue evlparxceHus

OpueHTHpOBaTbCS B TOHATHSX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
anre0pandecKo TEPMUHOJIOTHEH M CHMBOJIMKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAKEHHUNM TPH 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

Brinonuats npeoOpa3oBaHus 1EIOTO BHIPAXKEHUSI B MHOTOYJIEH MTPUBEICHUEM
MOJIOOHBIX CIaraeMbIX, paCKPhITHEM CKOOOK.

BbINMONHAT yMHOXEHHE OJHOUJICHAa HAa MHOTOYJIEH M MHOTOWIeHa Ha
MHOTOYJICH, MPUMEHATh (DOPMYJIBI KBaJpaTa CyMMBI U KBajpaTa pa3HOCTH (C ONopoi
Ha CIIPaBOYHYIO UH(POPMAIIHIO).

OcCyHIecTBIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXUTEIM C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKUTENS, TPYIIUPOBKU CJIAraeMbIX, MPUMEHEHUS
(bopMyI COKpaIICHHOTO0 YMHOXKEHHUSI (C OMOpOi Ha CIIPABOYHYIO HH(POPMAIIHIO).

[TpumensTh npeodpa3oBaHsi MHOTOWICHOB JIJIsl PEIICHUS] Pa3IMYHbIX 33724 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATLHON MTPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEN C HATypaJbHBIMH IOKAa3aTEJSIMU IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOIl Ha CIIPABOYHYIO MH(OPMAILIHIO).

Ypasnenus u nepasencmea

Pemiate nHMHEHHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, MPUMEHSAsS IpaBUiia
MepexXo0/1a OT UCXOTHOTO YPABHEHUS K PABHOCHIBHOMY emy. [IpoBepsTh, aBiseTcs i
YUCJIO KOPHEM YPABHEHHUS.

Nmetsb npencraBienue o rpaduyecKux METOJax MPH PEIICHUN JIMHEHHBIX
YPABHEHUM U UX CUCTEM.

[TogOupaTe mnpuMepbl Mmap YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOTO
YpaBHEHMUS C IBYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON TIOCKOCTU rpauK JTUHEHHOTO YpaBHEHHUS C ABYMS
MEPEMEHHBIMU; TTOJIB3YSACh rpaUKOM, MPUBOJAUTH MPUMEPHI PEIICHUS YPaBHECHHUS.

Pemiath cucteMbl ABYX JMHEHHBIX YpaBHEHUU C JIByMsI IEPEMEHHBIMH, B TOM
yucie rpaguuecku (C 0mopoit Ha alrOPUTM yUeOHBIX ACHCTBUN).

CocraBiaTh (OCJIe COBMECTHOTO aHaln3a) U peliaTh JIMHEHHOE YPAaBHEHUE WU
CUCTEMY JIMHEHMHBIX YpaBHEHUW IO YCJIOBUIO 3a/aud, HWHTEPHOPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MOJYYEHHbBIN PE3yJIbTar.

Koopounamot u cpagpuxu. Oynkyuu

N3o0pakaTh Ha KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBAJbl; 3alUCHIBATh YKHCIIOBbIE MPOMEKYTKH Ha
anre0pandeckoM S3bIKe.

OTMeuaTrh B KOOPJMHATHOW MJIOCKOCTHM TOYKH MO 33JaHHBIM KOOPAMHATAM;
CTpouTh rpaduku TMHEHHBIX QyHKIKH. CTpouTs rpaduk GyHkiwu Yy = kX + b.

OnuceiBaTh C TMOMOIIBI0 (YHKIMA HW3BECTHBIE 3aBUCUMOCTH  MEXKIY
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BEJIMUYMHAMH (IO aJTOPUTMY Y4YE€OHBIX JEMCTBUI): CKOPOCThb, BPEMS, PAaCCTOSIHUE;
1IeHa, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEILHOCTh, BPEMSs, 00BEM pabOTHI.
HaxoauTe 3HaueHre PyHKIMH MO 3HAYEHUIO €€ apryMEHTa.
[Tornmate Tpaduueckwii crmocod TPEACTaBICHHUS W aHaIW3a WHGOPMAINH,
U3BJICKATh U UHTEPIPETUPOBATh HH(POPMAIIHIO U3 TPpaPUKOB peaabHbIX MPOIECCOB U
3aBHCHMOCTECH.

8 KJIACC

Yucna u evluucnenusn

Hcronb30BaTh HadaJgbHBIE IPEACTABICHHUS O MHOXECTBE JEUCTBUTEIBHBIX
qucesl JUIsl CPAaBHEHUs, OKPYIJIEHHMsI M BBIYHUCICHHM; M300pa)xaTh JEHCTBUTEIbHbBIC
YyCJIa TOYKaMU Ha KOOPAVMHATHOM IIPSMOM.

[IpumeHsATh mOHATHE apU(METUYECKOrO0 KBAJIPaTHOTO KOPHS; HAXOJIUTh
KBaJpaTHbIE KOPHH, HCIOIb3YyS NPU HEOOXOJUMOCTH KaJbKYJISATOP; BBITOIHSTH
pocTelime MnpeoOpa3oBaHUsl BBIPAKEHUM, COAEPKAIIMX KBAJpPATHBIE KOPHH,
HCIIOJIB3YsI CBOMCTBA KOPHEM.

Hcnonb30oBaTh 3amucH OOJIBIIMX M MaJIbIX YHUCEI C MOMOIUBIO JIECSITHYHBIX
npobeit u creneneit uncia 10.

Anzebpauueckue svipasrxcenus

[IpyMeHATP TOHATHE CTENEHWM C LEIbIM  IIOKa3aTeleM,  BBINOJHATH
npeoOpa30BaHUs BBIPAXKEHHM, COAEpX AIIMX CTENEHU C LEIbIM IoKa3aTeineM (cC
HCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIUN).

BBINONMHATE HECNOXHBIE TOXKIECTBEHHbIE MPEOOPa30BAHUSA PALUOHATBHBIX
BBIPAKEHUI HAa OCHOBE MpaBWJ JCHCTBUI HaJ MHOTOWIEHAMH U aJreOpandyecKUMU
TPOOSIMHU.

PacknanpiBaTh KBaAPATHBIM TPEXWICH HA MHOKHUTEIH.

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHHUM JJI pELIECHUs pa3IMYHBIX 3a7a4d U3
MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHON MTPAKTUKH.

Ypaeénenus u nepasencmea

Pewmatp nuHeliHbIe, KBaJApAaTHBIE YpaBHEHUS (C MCHOJIb30BAHUEM CHPABOYHOM
nH(pOpMaMK) W palUOHAIbHBIE YPaBHEHUs, CBOJAILIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHUH C IBYyMS ITIEPEMEHHBIMHU.

[IpoBOAMTH MPOCTEMNIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHHUI, B TOM
Yyyclie C NPUMEHEHUEM TpapuyecKux MpeAcTaBieHU (yCcTaHaBIMBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMa ypaBHEHHMH pELIEHUs, €CIM MMEET, TO CKOJbKO, U Tp.) C
OTIOPOM Ha aTOPUTM YUEOHBIX TCUCTBUI.

[TepexoauTs OT ciOBeCHOW (OPMYIUPOBKM 3ajadudl K €¢ anreOpandeckoun
MOJEIM C TIOMOIIBKD COCTAaBJICHWS YpPaBHEHUs WM CHCTEMBl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4H MOJy4EHHBIN pe3ybTarT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; peIlaTh
JTUHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOW M UX CHCTEMBI; JaBaTh rpauuecKyro
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu
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OnepupoBath Ha 0a30BOM YpOBHE (YHKIIMOHAJIbHBIC TOHATHS U S3BIK
(TepMUHBI, CHMBOJIMUYECKHE OOO3HAYEHMS); OMNpeNessaTh 3HaueHHE (YHKIUU 10
3HAYEHUIO apTYMEHTA; OINPEAeIsATh CBOMCTBA (QYHKITHH IO €€ rpaduKy.

CTpouTh rpauKH d1eMeHTapHbIX QpyHKIMI Buaa , Y = X2,y =x3,y =+/x ,y=

k; ommchIiBaTh CBOMCTBA YMCIOBOM (DYHKUMU IO €€ rpaduKy (IpH HEOOXOAUMOCTH C
X

HaIPaBJISIONIEH TTOMOIIIBIO).

9 KUIACC

Yucna u évtuucnenusn

CpaBHUBATH U yHIOPSAOYMBATh PALIMOHAJIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BoinonHaTh apudmeTrueckue AeUCTBUS C pallMOHAIBHBIMUA YUCIIAMH, COYETast
YCTHBIE M NHUCHMEHHBIE IMPUEMBI, BBINOJHATh BBIUYHUCICHHUS C HPPALHOHAIBHBIMU
YUCIIAMH.

HaxonuTh 3Ha4eHUS CTENEHEN C LEJIBIMU [T0KA3ATEISIMU U KOPHEN; BBIUUCIIATh
3HAYEHHUS YUCIIOBBIX BBIPAKECHUMN.

OKpyrisiTh ACUCTBUTENBHBIE YHUCIA, BBIIOJHATh IPUKHUIKY pPE3yJbTara
BBIYMCIICHU, OLICHKY YMCJIOBBIX BBIPAKEHUM.

Ypasnenusa u nepagencmea

PemaTe nuHelHbIE U KBaJpaTHbIC YPaBHEHUS, YPABHEHUS, CBOIAILMECA K HUM,
MpocTenIne IPOOHO-PALIMOHAIIbHBIE YPaBHEHUS.

Pemare mpocTtedmme CUCTEMBI JBYX JIMHEMHBIX YpPaBHEHHUW C JBYMs
MEPEMEHHBIMHU U CUCTEMBI IByX YPaBHEHHUM, B KOTOPBIX OJJTHO YPaBHEHHUE HE SIBIIACTCA
JUHEWHBIM (110 BU3yaJIbHOM orope).

Pemate mpocreiinme TEKCTOBbIE 3aJaud alreOpandecKuM CrocoOoM ¢
IIOMOILBIO COCTABJICHUS YPAaBHEHMS WM CHCTEMBI JABYX YPAaBHEHHM C JBYMs
[IEPEMEHHBIMM.

[IpoBOANTE TPOCTEUIIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM
qyclie ¢ MPUMEHEHHEM TpaHuuecKux MNpelCTaBiIeHU (yCTaHaBIMBaTh, UMEET JIU
ypaBHEHHE WJIM CUCTEMA YPaBHEHUM pellIeHus], €ClI UMEET, TO CKOJIbKO, U TIp.).

Pemate nuHEilHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300pa)kaTh
pElIEHNEe HEPAaBEHCTB HA YMCIOBOM MPAMOM, 3alUChIBATh PELICHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemrats cuctemsbl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOLINE
KBaJpaTHOE HEPAaBEHCTBO; M300pa)xaTh PELICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
MPSIMOM, 3aITMCHIBATh PEUIEHNE C IOMOLIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PELICHUN PA3JIMYHBIX 3a/1a4.

Dynkyuu

Pacno3naBath (yHKIMHM u3yueHHBIX BHJOB. Iloka3piBaTh CXeMaTUYECKU
pacIioyioKEeHUE Ha KOOPAMHATHOMN TIOCKOCTH TpadukoB GyHKImiA Buaa: Y = KX, y = kX

+b,y=a’+bx+c,y=xy=yx% Y= ;k B 3aBMCHMOCTH OT 3HAYCHHH

K02 ((PUITMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITUH.
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Ctpouth 1 n300paxaTh cXxeMaTH4YeCKd rpaduKu KBaJAPAaTUYHBIX (PYHKIUH,
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OTHCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKITUH 1O X TpaduKaM.

Pacno3naBaTh KBaJpaTHUHYIO (QYHKIHIO TIO (GopMmysie, TPUBOIUTH MPUMEPHI
KBaJAPAaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, U3HKH, TCOMETPHH.

Apugpmemuueckan u zeomempuueckasn npozpeccuu

Pacrio3naBaTh apupMETHIECKYIO0 ¥ TEOMETPUUYECKYIO TTPOTPECCUU MPU PA3ZHBIX
croco0ax 3agaHusl.

BBIMONMHATE  BBIYHCIEHUS C  HUCIOJIb30BaHHWEM (QopMyl N-TO  YiIeHa
apu(METHUECKOM U T'COMETPUYECKON IMPOrpecCHid, CyMMBbI MEpBBIX N wieHOB (C
OTIOPO¥ Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Permath 3aa4n, CBsI3aHHBIC C YMCIIOBBIMH TIOCIIEIOBATEIHHOCTSIMHU, B TOM YHUCIIC
3aJa4il W3 pEATbHON JKM3HM (C HCIIOJIB30BAHUEM KaIbKYJISATOpa, IHU(POBBIX
TEXHOJIOTHH).

[IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHU S [TIPUMEPHON
PABOYEM ITPOI'PAMMBI KYPCA «'EOMETPUS» (ITO TOJAM OBYUYEHI )

OcBoenue ydebHoro kypca «l'eoMeTpus»» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl JOJKHO OOECIEeYMBATh JIOCTHKEHUE CIEAYIOIMMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

Pacno3naBaTh M3ydeHHBIE T€OMETPUUECKUE (PUTYPHI, ONPEIEIATh UX B3aUMHOE
PacCIOJIOKEHUE, M300pa)kaTb T'€OMETPUUECKUE (QUTYPHI; BBINOJHATH YEPTEXKHU IO
YCIIOBHIO 3a/1aun. MI3MepaTh JTUHEMHBIE W YTJIOBbIE BEIMYMHBI. Pemiate 3amadn Ha
BBIUHCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath rpyOyr0 OLIEHKY JTMHEWHBIX M YIJIOBBIX BEJIMUMH MIPEIMETOB B PeaIbHOMN
KU3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. PazmuyaTh pasmepbl ITUX OOBEKTOB IO
MOPSJIKY BEJIUYUHBL.

CTpouTh 4EPTEXKH K TEOMETPUUECKUM 3a7a4am (C UCTIOIb30BAHUEM CMBICIIOBOM
OMOPBI: HABOJALIME BONPOCHI H/WIIHA alrOpUTMa YUYEOHBIX IEUCTBUM).

[Tonmp30BaThCA MNpPHU3HAKAMU  PABEHCTBA TPEYTOJBbHUKOB, HCIIOJIb30BATh
MIPU3HAKU U CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOoaUTh,  HOKA3aTEIbCTBA  HECJIOXKHBIX  T€OMETPUYECKHX  TEOPEM.

[Tonmp30BaThCsA NMPU3HAKAMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM MEJIMaHbl, TPOBEICHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJbHUKA, B
PEIICHUH TEOMETPUIECKUX 3314 (C MCTIOIh30BAHUEM 3PUTEIIBHON HATTISITHOCTH W/ UK
BepOaJbHOM OTIOPHI).

Onpenensats napawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMHU cekymas. OnpeaensTe NapauieIbHOCTh MPSAMBIX C TOMOIIBIO pPaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM IPSAMOU 10 TOYEK APYTOH MPSMOM.

Pemate 3a1aun Ha KieT4aTol Oymare.

[IpoBOIUTH BHIYMCIICHUS U HAXOAUTh YUCIIOBbIC U OYKBEHHBIC 3HAUCHHSI YTIIOB
B T€OMETPUUECKHX 3a/1a4axX C UCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
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MHOT'OYTOJIbHUKOB, CBOWCTB yTJIOB, OOpa30BaHHBIX MpPH TEPECEUEHUU JIBYX
napajyieIbHbIX TPSAMBIX CeKylled. PemaTh mpakTUyecKue 3ajjayd Ha HAXOXKICHHE
YIJIOB.

NmeTh nipeicTaBaeHue O MOHITHE TEOMETPUIECKOTO MECTa TOUEK.

@opMynUpPOBaTh OMPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl U JUaAMETpa
OKPYXHOCTH, MOJIb30BaTbCSI UX CBOWCTBAMHU. YMETh MPUMEHATH 3T CBOMCTBA MPHU
pelIeHnY 3a1a4.

OpueHTUpPOBATHCS B MOHATHUSAX: ONMKUCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTD,
IIEHTP OMHMCAHHOW OKPYXKHOCTU. OmnepupoBath Ha 0a30BOM YpOBHE (haKTaMH O TOM,
YTO OUCCEKTPHUCHI YTJIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJJHOM TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPNEHAUKYIJISIPhl K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJHOU
TOYKE.

OpueHTUpOBaThCS B TIOHATUSIX U ONEpPUpPOBATH Ha 0a30BOM YpOBHE:
KacaTejlbHass K OKPY>XHOCTH, TEOpEMa O MEPIECHIAUKYISPHOCTH KacaTeJIbHOU U
paanyca, MpOBEACHHOTO K TOUKE KaCaHMUSI.

Nmers 1mpencTaBieHHE O NPOCTEUIIMX TEOMETPUUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOINTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBIO LUPKYJIS U
JIMHEUKH.

8 KJIACC

Pacno3naBaTh OCHOBHBIE BHUJBI  UYETHIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
MIOJIb30BAaThCS UX CBOMCTBAMU IPU PEIICHUU T€OMETPUUECKUX 33]1a4.

OpueHTUpOBaThCS B MOHSITHU — TOYKU TMEPECEUEHUS MEIUAH TPEyTroJbHUKA
(1IeHTpa Macc) B pelieHuuy 3aiad.

Branets moHsATHEM CpeHEN JIMHUM TPEYTOJIbHUKA U TPANElUU, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX N'€OMETPUIECKUX 3aAa4. IMeTh npeacTaBieHue
o teopeme Dainieca U TeopeMe 0 MPONOPLUUOHAIBHBIX OTPE3KaxX, MPUMEHSITh UX MJIs
pEIIeHHS MPAKTHYECKUX 3a/1a4 (C OTIOPOU Ha 3pUTEIBHYIO HATTISITHOCTD ).

[IpumeHsATh TpU3HAKU TOM00MS TPEYTOJbHUKOB B PEIICHUU HECIOXHBIX
reOMETPUYECKUX 3a]1aY.

[Tonb3oBaTbcs Teopemoil Iludaropa pang  pemeHus TeOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagete TNOHATUSIMHM CHHyCa, KOCHMHyca U TaHI€HCa OCTpPOro yria
MPSIMOYTOJILHOTO TpEeyrojbHUKA. [10JIb30BaThCsl STUMU MOHSTUSMH JJISl PEIICHUS
MPaKTUYECKUX 3aJ1ay (IIPU HEOOXOIMMOCTH C OIIOPOM Ha aJITOPUTM IIPABUIIA).

Beruucnare  (pa3nuuHbIMH - criocoO0amu) (C OMOpPOM Ha  CIPABOYHYIO
uH(DOpMAIMIO) TUIOMIAAh TPEYroJbHUKA W IUIOMIAAM MHOTOYTOJNBHBIX (QUryp
(mONB3yACh, TA€ HEOOXOIUMO, KATBKYISITOPOM). [I[pUMEHATh MoTyYeHHbIE YMEHHUS B
MPAKTUYECKUX 3a/a4ax.

Brnanerb TNOHATUSIMU BIOUCAHHOTO W ILEHTPAJIBHOTO YyIJia, MCIOJb30BaTh
TEOPEMBI O BOMCAHHBIX YIJIaX, yIJIaX MEXIY XOpAamH (CEeKyUIMMHU) U YTie MEKITY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUHU MPOCTEUIINX TEOMETPUUECKUX 3a1a4.
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Brnaners MOHATHEM ONMCAHHOTO YETHIPEXYTOJbHHMKA, MPUMEHSATh CBOMCTBA
OTMHCAaHHOTO YETHIPEXYTOJIbHUKA IPU PEIICHUH MPOCTEUIITNX 33/1a4.

[IpyuMeHsATh MONy4YEeHHbIE 3HAHHUS HAa MPAKTUKE — CTPOUTH MaTEeMaTHUYECKHE
MOJIETH [Tl 3a/1a4 PEaIbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOLINE BHIYMCICHUS C
NPUMEHEHHEM TMOAO00Ms W TPUTOHOMETpUH (IMOJIB3YACh, TJAE€ HEOOXOIUMO,
KQJIBKYJIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMHA OCTPBIX YIIIOB, HAXOAUTH C UX TIOMOIIBIO
pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOIBHOTO TPEYTOJIbHUKA («PELIEHHE MPSIMOYTOJbHBIX
TPEYTrOJIbHUKOBY»). HaxoauTe (¢ NOMOLIBIO KaJbKyJATOpPA) IJIWUHBI W YIJIBl JUIS
HETaOJIMYHBIX 3HAYCHUM.

[Tonb30Batbess opMysiaMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISl HAXOXJIECHHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJIMUYMHAMU (C OMOPOM Ha CIPAaBOUHYI0 HH(POPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUII HAaXOXKICHUS PA3IMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY ), IPUMEHSTh UX MPU PELICHUN
IIPOCTEUIINX T€OMETPUUECKUX 3aau.

Bnanete noHATHSAMU TIpeoOpa3zoBaHus MOJA00MUS, COOTBETCTBEHHBIX 3JIEMEHTOB
1no00HBIX (uryp. [Tonbp3oBaTecs cBOMCTBAMH MOJ00US MPOU3BOIBHBIX (DUTYP, YMETD
BBIYUCIIATh JUIMHBI U HAXOJUTh YIUIBl Y MOJOOHBIX (Uryp (IO anropuTMy y4eOHBIX
neictBuii). IlpumeHsTes cBolcTBa MOAOOMS B MPAKTHUYECKUX 3a7adax. YMeEThb
MIPUBOANUTH IPUMEPHI MOAOOHBIX (PUTYp B OKPYKAIOLIEM MUDE.

[Tonb30BaThess TeOpemMamu (IO BU3YaJbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O MPOU3BEACHUH OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeabHOM.

[Tonb3oBaTbCAd BEKTOpaMH, MOHUMATh HMX TE€OMETPUYECKUH M (U3UUYECKUI
CMBICII, IPUMEHSTh UX B PELICHUU T€OMETPUUECKUX U (pusndeckux 3anad. [[pumensats
CKaJIIpHOE MPOU3BEJICHNE BEKTOPOB AJI HAXOKJAEHUS JJIUH U YTJIOB.

[Tonb30BaThCA METOJOM KOOPJIMHAT HA TNIOCKOCTH, IPUMEHSATH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a]ay.

Brnanets MOHATHUAMH NPABUIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYXHOCTH,
JUTMHBI 1yTH OKPY>KHOCTH U PaIMAHHOW MEPBI YT1a, yMETh BBIUUCIATH IUIOLIAAb Kpyra
M €ro 4vacteil (C omopo Ha crnpaBoyHyr0 HHGpopMaiuio). [IpuMeHsaThs mosydeHHbIe
YMEHUS B TPAKTUYECKHX 3a/1a4ax.

Haxoauth ocu (WM LEHTPHI) CUMMETPUU (PUTYp, NPUMEHSTh JBHUKEHUS
IJIOCKOCTH B MMPOCTEUIINX CITyYasix.

[IpuMeHSATh MOMy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JJI 3a/1a4 pPeaIbHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BBIYUCIICHHUS C
MPUMEHEHUEM TMOAO0OUS U TPUTOHOMETPUUECKMX (QYHKIUH (MOJB3YyACh, T
HEO00XO0JIUMO, KATBKYJISITOPOM).
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TIJTAHVPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU S ITPUMEPHOM
PABOYEM ITPOI'PAMMBI KYPCA «BEPOSITHOCTbH U CTATUCTHUKA» (TTO
I'OJAM OBYYEHU )

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCTh U cTaTuctikay B 7-9
KJIaCCaxX XapaKTePU3yIOTCs CIEAYIOIUMU YMEHHUSIMU.

7 KJIIACC

Uurate uHPOpMALMIO, MPEACTABICHHYIO B Tabmuuax, Ha Jguarpammax;
NpEICTaBIsATh JaHHbIE B BHUJAE TaOJHI, CTPOUTH JAHArpaMMbl (CTOJIOMKOBBIC
(cTosnOyaThie) U KPYroBbI€) M0 MAacCHMBaM 3HAYCHUM (C UCMOJIB30BAHUEM 3PUTEIHLHON
HaTJISTHOCTH W/WIK BepOaIbHOU OMOPHI).

OnucelBaTe M HMHTEPIPETUPOBATH  pEaJbHbIE  YHCIOBBIE  JAHHBIC,
MpEACTABICHHbIE B TA0JIMIIAX, HA JUarpaMMax, rpadukax.

OpUEeHTUPOBATHCS B MOHATUSAX U ONEPUPOBATH UMHU Ha 0a30BOM YPOBHE:
cpenHee apupMeTHYecKoe, MeiMaHa, HanOoJIbllIee 1 HAUMEHbIIIEE 3HAYEHUs, pa3Max.

NmeTp mnpencraBieHHE O CIIydYalHOW HM3MEHYMBOCTM Ha MpPHUMEpaxX IEH,

(U3HYECKUX BETUYHMH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KUIIACC

W3Bnekate u mpeoOpa3oBbIBaTh HHGOPMAIIMIO, MPEACTABICHHYIO B BUJE
Tabnui, auarpamMm, rpadukoB; MPEACTABISATh JAaHHBIE B BHUJIE TAOJUIl, TUArpaMmm,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAIM3a IAHHBIE C TIOMOIIbIO CTATUCTUYECKUX
MOKa3aTeyiel: CpeAHUX 3HAYEeHUW M Mep pacceuBaHus (pa3max, AUCHEpCUs U
CTaHJapTHOE OTKJIOHEHHE).

HaxonuTh 4acTOThI YMCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHCIIE 110
pesyiabTaTaM UM3MEpeHUi U HaOmoJAeHuH (C  MCHOJIb30BAaHUEM 3pUTEITHHOM
HarJISTHOCTH W/WK BepOaJbHON OTOPHI).

HaxonuTh BEpOSITHOCTH CIIy4ailHBIX COOBITHI B OMbBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCI€ B ONBITAX C PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSAMH (C UCIIOJIb30BAaHUEM 3PUTEIIbHON HArJISIIHOCTH W/WIIN
BepOabHON OTIOPHI).

NmeTs mnpencraBieHue o TpapuUUECKUX MOACISAX: JIEPEeBO  CIIYyYailHOIro
AKCIIEPUMEHTA, TUArpaMMBbl Diliepa, YMCIoBas npsimasi.

OnepupoBaTh MOHATUSMH Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJAMHOXKECTBO;
BBITIOJTHATH OTIEpAIlUU HaJl MHOKECTBAMU: 00bEMHEHHE, TIepeceUeHre, T0TIOTHEHNUE;
MEePEUYUCISATh  DJIEMEHTHI MHOXECTB; TPUMEHSITh CBOHCTBA MHOXECTB  (C
HCIIOJIb30BaHUEM BU3YaJIbHOU OTIOPHI).

HNmets mpencraBieHne o rpaduyecKoM IMPEACTABICHHE MHOXKECTB U CBs3ed
MEK]ly HUMHU JJIsl OMMCAHUs POLIECCOB U SIBJICHUM, B TOM YHCIIE€ MPU PEIICHUH 33/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypPCOB.
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9 KJIACC

N3Bnekath 1 mpeoOpa3zoBbIBaTh HHPOPMAIIKIO, TIPEICTABICHHYIO B PA3INYHBIX
UCTOYHMKAX B BUJE TaOJMIl, TUarpamm, rpadyKoB; MPEICTaBIATh JIaHHbIC B BUJEC
Ta0JIuII, AUarpamMm, rpauKoB.

PemaTe mpocTeiinme 3agaun OpraHu30BaHHBIM ITEPEOOPOM BapHAHTOB, a TAKKE
C MCTOJIb30BaHNUEM KOMOMHATOPHBIX MIPABUII U METOIOB.

Nmetp mpencraBiieHne 00 OMHUCATENBHBIX XapaKTEPUCTUKAX JJISI MacCHUBOB
YHUCJIOBBIX JIAaHHBIX, B TOM YHCJIE CPEIHNE 3HAUYCHUS U MEPhI PACCEUBAHUAI.

HaxonuTh 4acTOTHl 3HAYEHWW W YACTOTHI COOBITHS, B TOM YHCIIC TOJIB3YSICh
pe3yiabTaTaMu MPOBEICHHBIX MU3MEPEHUM U HaOMIOAeHUH (C OMOpOl Ha CHPaBOYHYIO
uH}opMaIuio).

HaxonuTh BEpOSATHOCTH CIy4allHBIX COOBITUNA B M3YyYEHHBIX OMbBITAX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHSIX
UCIIBITaHUH 10 TIEPBOTO YCIeXa, B CEpUAX UCbITaHui bepHysu.

NMerp mipeAcTaBiieHHE O CIy4YallHOW BEMWYMHE UM O PaCIpEeeIICHUH
BEPOSATHOCTEM.

NmMeTh mpencraBieHUE O 3aKkOHE OOJBIIMX YHCET KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CITy9alHOW M3MEHUMBOCTH M O POJIM 3aKOHA OOJBIIMX YHCEN B
MPUPOJE U OOILIECTBE.
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TEMATUYECKOE IINTAHUPOBAHUE

Temarnueckoe MIaHUPOBAHNE U KOJIMYECTBE YACOB, OTBOJUMBIX HAa OCBOCHHE Ka)XJOH TeMbl YYEOHOro IpeaMmeTa
«MaremaTtuka» IlpumMepHON amanTHpPOBaHHONM OCHOBHOM 00pa3oBaTelIbHONM MPOrpaMMbl OCHOBHOI'O 00IIEro oOpa3oBaHUs
00y4aromuXxcs ¢ 3a1eP>KKON IMCUXUYECKOTO Pa3BUTHS, B IIEIOM COBMAIal0T C COOTBETCTBYIOIMIUM pasnenoM [IpumepHoiipaboueit
nporpammbl yueOHoro mpeamera «MartemaTtukay o0pa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOTO oOmiero oOpazoBanus. [Ipustom
Opranu3anus BopaBe caMa BHOCUTh U3MEHEHHMS B COJIEPKAHUE U paclpeie]IeHue y4eOHOro Marepuania no rogamo0y4deHus, B
NOCJIEIOBATENBHOCTh U3YUEHUSI TEM U KOJIMYECTBO YACOB HA OCBOEHHUE KaXKOW TEMBbI, ONPEIEICHIUE OPraHU3alMOHHbIX (POopM
o0ydyeHuss U T.n. OOOCHOBAHHOCTh JAHHBIX M3MEHEHUU OIpenesnsercsa BbIOpaHHBIM OOpa3oBaTeiabHOU opranuzamueii Y MK,
WHIUBUYJIbHBIMU TICUXO(PU3NYECKUMH OCOOEHHOCTAMM KOHKpETHBIX oOydaroumxcst ¢ 3IIP, creneHblo yCBOEHHOCTH UMU
y4eOHBIX T€M, PEKOMEHJAUUSIMH [0 OTOOpY M ajanTaluu y4eOHOro MmaTrephala MO0 MaTeMAaTHUKe, MPEACTABICHHBIMUA B
[losicHUTENBHON 3aIIHCKE.

5 kaacc (He menee 170 q)

Ha3Banue
pa3neina (TemMbl)
Kypca (4uciao

OcHoBHOE coepxaHue

OcHoOBHBIE BU/IbI 1eAITEJIbHOCTH 00y4aI0INXCS

4acoB)
HartypaabHbie JlecaTuyHas cucrema cuuciaeHus. Psan HarypanbHbIX uucen.|UuTarh, 3anuchbiBaTh, CPAaBHUBATH HaTypajbHBIC YHCIA;
yucaa. Jleiicreus ¢ | Harypaneneiii psa. Uucno 0. HarypanbHble uncina Ha KOOp-|y4acTBOBaTb B O00CY:KICHHH CHOCO00B YIOPSAOYMBAHUS
HATYPAJbHBIMHU TUHATHOW mpsamoil. CpaBHEHHE, OKPYIVICHUE HaTypaJIbHBIX|YUCEIL.
YHuCIAMUA YHUCElL. HN300pamxarh KOOPIWHATHYIO TMPSAMYI0, OTMe4YaTh 4YHCTa

(43 9)

Apudmernueckue JEHCTBUS C HATypaJbHBIMH  UYHCJIAMH.
CpolicTBa HyJsl HpPU CJIOXKEHUM U -yMHOXKEHUH, CBOMCTBA
eIMHMULIBI  Tpu  yMHOXeHuH.  llepemectutenbHoe U
COUETATEIbHOE  CBOMCTBA  CJIOKEHUS W YMHOXKEHHS,
pacnpeoenumenbHoe C8OUCMBO YMHONCEHUS.

TOYKaMHu Ha KOOpJIHHaTHOfI HpHMOﬁ, HaX0AUTb KOOPAWHATBI
TOUKH.

HccaenoBarb cBoiicTBa HaTypajabHOTO pAna, uncen 0 u 1 npu
CJIOKCHNHN U YMHOXKXCHHH.

Hcnosb30BaTh NPaBUIIO OKPYTJIEHUS HATYPAIbHBIX YACEI MPH
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Henumenu u Kkpamuvle 4YUCIA, PpaA3JIOKEHHE YHCIA Ha
MHOXUTenH. Jlenenue c¢ ocratkom. [IpocTeie m cocTaBHBIE
gucna. /lpusnaxu oerumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJIbHBIM TIOKA3aTeJIeM.

UucnoBble BeIpaXXEHUS; IOPAIO0K JEHCTBUMN.

Penrenue TekcTOBBIX 337124 Ha Bce apuMETHYESCKHE JICHCTBUS,
Ha JIBIXKCHUE U TTOKYITKH.

HE0O0XOMMOCTH C OTIOPOH Ha aITOPUTM MPABUIIA.

BopinosHaTs apudgmerndyeckue AeidCTBUS C HATypalbHBIMHU
YUCJIaMHM, BBIYHCJIATH 3HAYEHUS YHCIOBBIX BBIPAXKEHHUH CO
cKoOKaMu 1 6e3 CKOOOK.

3anuchIBaTh NPOU3BEICHUE B BUJE CTEIICHU, YMTATh CTEIICHH,
HCIO0JIL30BATh TEPMHMHOJIOTHI0O (OCHOBAaHME, I10Ka3aTelb),
BBIYMCJIATh 3HAYEHUS] CTENEHEW IpH HEOOXOAMMOCTH C
BHU3yaJIbHOM OMOPOM.

BpINOTHAT, NPUKUAKY MW OLEHKY 3HAYEHUW YHCIIOBBIX
BBIPQXKECHUM, NMpeajaratb ¥ NPUMEHATh NMPUEMBbI NPOBEPKH
BBIYMCIICHUM.

Hcnonb30BaTh Mpu  BBIUUCICHUAX MepeMecTHTE]bHOEe H
coyeTarejlbHOe CBONMCTBAa CJOXKEHMA M  YMHOKEHHS,
pacnpedenumensvroe c80UCME0 YMHOMCeHUs;, POPMYTUPOBATH
U TOpUMEHATh NpaBWiIa  NMPeoOpa3oBaHUsl  YMCJIOBBIX
BbIPAKEHHH HA OCHOBE CBOMCTB apU(METHUYECKUX e CTBUI
NPH HEO0XOAMMOCTH C HANPABJIAIOLIEH IOMONILIO.
®opmyIMpoBaTh oOmNpeAedeHHsl JEIUTENs] U KpaTHOro (c
OTIOPOii Ha aNITOPUTM IIPaBUJIA), HA3BIBATH JICIUTEIN U KpaTHbIE
4lCclia; PAacmo3HaBaThb IPOCThIE U COCTAaBHbIE UHUCIA;
(¢opMy.1HpOBaTH U NPUMEHATH NPU3HAKH JIETMMOCTHU Ha 2, 3,
5,9, 10, (c omopoii Ha anrOPUTM TpaBWIa); NMPHUMEHSTH
AJITOPUTM PA3JIOKEHUS 4YHCIAa Ha TMPOCTHIE MHOXUTEIN;
HAXOAUTH OCTATKH OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh MCTHHHBIE U JIOXKHBIE BBICKA3BIBAHUA O
HaTypaJIbHBIX YHciaX, HPUBOAMTH MPUMePbI U KOHTPIPUMEDHI,
CTPOUTH BBICKA3bIBAHUSI M OTPULIAHUS BBICKA3BIBAHUHA O
CBOMCTBaxX HaTypaJIbHBIX YHCEJI C ONIOPO Ha oOpasell.

Pemiath TEKCTOBbIE 3aaud apU(PMETHUECKUM CIIOCOOOM,
HCIO0JIB30BATh 3aBHCHMOCTH MEX]y BEIUYMHAMHU (CKOPOCTB,
BpeMsl, pacCTOSsIHUE; 1[eHa, KOJUYECTBO, CTOUMOCTh U Jp.) MpHU
HE0O0XOIMMOCTH C UCIOJIb30BAaHUEM CIIPAaBOYHON MH(POPMALIUU:
aHAJM3MPOBATH TEKCT 3a/1a41, Nepe)opMyJIHPOBATH YCIOBUE,
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U3BJIeKaTh  HEOOXOJWMBIC  JIaHHEIE, YCTaHABJIUBATH
3aBUCHUMOCTH MEXIY BEJIMYMHAMU TpU HEOOXOJUMOCTU C
HaIPaBJISAOIIEH TOMOILBIO.

MoaeanpoBaTh XOJ PEIICHUS 33Jla4d C MOMOIIbI0 PUCYHKA,
CXEMBI, TAOJIHIIEL.

IIpuBoauThL, pa3dupars pazIuYHbIC
peLIeHUI TEKCTOBBIX 3a1a4.

C nomMomb0 meAarora OWEHWBAThb MOJYYECHHBIH pE3yJIbTarT,
OCYHIECTBJSATh  CaMOKOHTPOJb,  MpOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OIIHUOKH.

Pewams 3a0auu ¢ nomouwgpio nepebopa ecex 603MOIHCHBIX
6apUAHMO8.

3HAKOMHTBCS ¢ HCTOPHE Pa3BUTHS apUPMETHKH.

pelicHusd, 3alrcu

Harasanasn
reomerpus. JJunuu

Ha MVIOCKOCTH
(12 9)

Touka, npsimasi, oTpe3ok, jayd. Jlomanas. M3mepeHue UIMHBI
OTpe3Ka, METPUYECKHE EIUHUIBl HU3MEPEHUs  JUIMHBI.
OKpy’>KHOCTb U KpYT.

[TpakTryeckas pabota «IlocTpoeHue y3o0pa u3 OKpyKHOCTEM».

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBI, TYNOW W pPa3BEPHYTHIM YIJIBI.

I[TpakTnyeckas padora «IlocTpoeHue yriioBy.

Pacno3HaBaTh Ha yepTexax, pPHUCYHKaX, ONHMCHIBATH,
UCIIONB3ysd TEPMHUHOJOTHIO, M H300pa’kaTh C IIOMOILBIO
YEpTSIKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOAMMOCTH IO

BU3yaJIbHOW OMOpE): TOUYKY, NPSIMYI0, OTPE30K, Jyd4, YTOII,
JIOMaHY0, OKPY>KHOCTb.

Pacno3zHaBaTh, NPUBOAUTH MPHUMeEPHI OOBEKTOB PEATLHOTO
MUpa, UMEIIMX (GopMy H3YYEHHBIX (PUTYpP, OLEHHMBATH HX
JIMHEHHBIE pa3MepBI.

Hcnonb30BaTh JTMHEMKY U TPAHCIIOPTUP KAK HHCTPYMEHTBI JJIS1
MOCTPOEHUS U U3MEPEHHUS: U3MEPATH JIJIMHY OTPE3KA, BEIIMUYUHY
yIJIa; CTPOMTH OTPE30K 3aJaHHOW JUIMHBI, Yroj, 3aJaHHOM
BEJIMYHHBL, OTKJIAABIBATH IUPKYJIEM PAaBHBIE OTPE3KHU, CTPOUTH
OKPYHOCTb 33/IaHHOT'0 pajuyca.

HN3o0paxkars KOHQUTypaluu TeoMeTpudeckux Guryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTel Ha HEJIMHOBAaHHOW U
KJIeT4YaToOW Oymare; mpeasaratb, OMMCHIBATH U 00CYKIATH
Crnoco0bl, AaJrOpUTMbI TIOCTPOEHHUS TMOCIE COBMECTHOTO
aHaIMu3a.

Pacno3HaBath U H300pakaTh Ha HETMHOBAHHOM U KJIETYATOM

49




Oymare mpsMoOii, TYyHOW, pPa3BEPHYTHIA  YIVIBI;
CPAaBHUBATH YIJIbL.

BbIYMCIATH IIMHBI OTPE3KOB, JIOMaHbIX.

IlonnMaTe M  HMCHONB30BATh INIPH  PpPelIeHHH  3a4a4
3aBHCHUMOCTH MEXIy €AUHULAMU METPUYECKOM CUCTEMBI MED;
3HAKOMHTBCH C HEMETPUYECKUMHU CUCTEMAaMHU MEp; BbIPaKaTh
JUTMHY B Pa3IMYHBIX €AMHUIIAX U3MEPEHUS PH HEOOXOAMMOCTH
C OIOPOH Ha CHPAaBOUYHYIO HH(POPMALIHIO.

HccnenoBarh Gurypsl 1 KOHPUTYpALIUU, UCTIONB3YsI HU(pPOBBIE
pecypchl.

OCTpBIN,

OOBLIKHOBEHHBIE
napooun
(48 u)

HpoOs. IlpaBunbHble W HenmpaBwibHBIE Ipodu. OCHOBHOE
CBOMCTBO ipoOu. CpaBHEHHE JPOOCH.

CrnosxeHue u BblYMTaHUE OOBIKHOBEHHBIX ApobOeil. CMmemanHas
npoOb. YMHOXEHHE U JelieHHe OOBIKHOBEHHBIX Ipo0eii;
B3aUMHO-O0OpaTHBIC APOOH.

Pemenne TeKcTOBBIX 3ajaay, coiepxamux apodou. OCHOBHBIE
3a/lauM Ha ApoOHu.

ITpumeneHue OyKB /711 3aMIMCH MaTEMAaTUYECKUX BBIPAKEHUN U
MPEIJIOKEHUN.

MopneaupoBath B rpaduveckoil, mnpeameTrHo ¢dopme, ¢
HOMOIIbIO KOMIBIOTEPA MIOHATUS U CBOMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JPOOBIO.

YuTtaTh M 3alMCBIBATh, CPABHUBATh OOBIKHOBEHHbIE IpodH,
NnpeaIaratb U 00CyKI1aTh COCO0bI YIOPSIOYNBAHUS IPOOEH.
HN300paxkars,  OOBIKHOBEHHbIE ~ JIpoOM  TOYKaMHU  Ha
KOOpAMHATHOM  MNpsIMOW;  HCHIOJB30BATHL  KOOPAMHATHYIO
OpSAMYIO JUIsl CpaBHEHUsI po0eit.

®opMyJIMPOBaTh, 3ANUCHIBATH ¢ NOMOIIbI0 O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM APOOM C OMOpOM Ha TMPaBUIIO;
HCIOJIb30BATh OCHOBHOE CBOMCTBO ApOOW ANl cOKpaujeHus
Opobeti u npugedeHus Opobu K HOBOMY 3HAMEHAMEeN0 8
npoCmeuux cay4asx.

IIpeacraBasaTs 1mo o0pa3ly CMemaHHYK JpoOb B BUIE
HEMpaBWIBHOM M  BBIAENATH IEJIYI0 YacTh 4YHCIa U3
HEeNpaBUIBHOM Apo0wu.

BoinoHATH apudmeTnyecKkue 1eiicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsiMM B TPOCTBIX Cllydasx; MPUMEHATh CBOWCTBA
apu(pMeTHYeCKUX JeUCTBUH IS palliOHATN3AI[MH BHIYHCIICHUH.
BbINOJHATH NPUKHMAKY U OLEHKY pe3yJibTaTa BBIYUCIICHUN;
npeaaratb U NPMMeHATH NPUEMbI IPOBEPKHU BHIUKCICHUH.

IIpoBoauTh McCeI0BAHUS CBOWCTB Npo0eii, omupasch Ha
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YHUCJIOBBIE JKCIEPUMEHTHI (B TOM YHCIE C
KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIC U JIOXKHBIC BRICKA3BIBAHUS O APOOSIX,
NPUBOJUTH MPUMEPBI U KOHTPIIPUMEPBDIL.

Pemars nmpocreline TEKCTOBBIE 3aJayd, COAEpPKAILIHNE
JIpOOHBIC JaHHBIE, U 3aJa4l Ha HAXOJCOEHUe 4acmu yenoco u
Yenoeo no e2o 4acmu, 6blAGIANb UX CXOOCMEA U PA3IUYUAL.
MoaenupoBaTh X0/ PEIICHUS 3aJayd C MOMOIIbIO PUCYHKA,
CXEMBI, TAOJIHUIIBI.

IIpuBoauTH, pa3déupaTb, OLEHMBATH DPA3IUYHBIC PEIICHHUS,
3allMCU PEIICHWH TEKCTOBBIX 3a1a4 IpH HEOOXOJAMMOCTH C
HaIpPaBJISIONICH TOMOIIIBIO.

C nomMomb0 meAarora OLEHMBAThb IMOJYYECHHBIM pe3yJbTar,

IIOMOIIBIO

OCYIECTBJISATh  CAMOKOHTPONb, ~ HpOBEpss  OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIMOKH.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS apU(DMETHKH.

Harasanas MHOTOyrONbHUKN.  UETBIPEXYTONbHUK,  MPAMOYTONBHUK, | PacmosHaBaTh, H300pamkaTh C  MOMOMIBIO  UepTEKHBIX

reoMeTpHsl. KBaJIpar. MHCTPYMEHTOB M OT pyKHM, MOJEIMPOBAaTh M3 OyMmaru

MHOTOYTOABHUKH | TpeyrommHK. MHOTOYTOJIbHHKH.

(10 4 TI10Mma/b U HEPHMETp MPSIMOYTOJBHUKA W MHOTOYrOMbHHKOB, | IPHBOAHTE NPHMEPBI 00HEKTOB PEATBHOTO MUPA, HMEIOLIHX
COCTABNICHHBIX M3 TPAMOYTONBHHKOB, eIMHMIB W3Mepenns|POPMY — MHOTOYTONbHUKa, MpAMOYToJIbHIKA,  KBalpara,
momany. TlepHMeTp MHOTOYTO/THHHKA, TPEyTONbHUKA, OIIEHABATH HX JIMHEHHbIE PA3MEPBI.

BbIYMCIATBL: NepUMETp TPEYroldbHUKA, IIPAMOYTOIbHHUKA,

MHOTOYTOJIbHUKA; TUIOIAb MPSIMOYTOJbHHMKA, KBajpara (Ipu
HE0OXOIMMOCTH C OMOPOI Ha aITOPUTM YUEOHBIX AEUCTBUM).
H3o6paxkars OCTPOYTOJIbHBIE, IPSIMOYTOJIHBIE u
TYIIOYTOJIBHBIE TPEYTOJIbHUKU.

Crpourthb Ha KkjeTyaTo Oymare KBajapaT U HPSIMOYTOJBHUK C
3aIaHHBIMU JJIMHAMU CTOPOH.

HccnenoBars cBONMCTBA INPsAMOYIOJbHHMKA, KBajpara IIyTEM
OKCHEPUMEHTa, HAOMIOJCHUs, M3MEPEHUs, MOJEIMPOBAHUS;
CpaBHMBATh CBOMCTBA KBaJpaTa 1 MPsMOYIOJbHUKA.
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Pacno3HaBaTh HCTHHHBIC U JIOXKHBEIC BBICKQ3bIBAHHSI O
MHOT'OYTOJIbHUKAX, IPUBOAUTH PUMEPbI U KOHTPIPUMEPHI.
HccaenoBarhb 3aBUCHUMOCTD TUIOIIAIA KBajpaTa OT IJMHbBI €r0
CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJIPATHOW CETKH JJI TOCTPOCHUS
¢buryp; pa3douBaTb  NPSMOYIOJbHUK  Ha  KBaJApaThl,
TPEYTOJIbHUKH; COCTABJSATHh (QUTYPHl W3 KBAApaTOB U
PSIMOYTOJIBHUKOB M HAXOIUTh UX ILJIOIIA b, pa30uBaTh PUTYPHI
Ha MPSMOYTOJIbHUKY Y KBaAPAThl U HAXOIUTh UX IUIOAAb (TIpU
HEOOXOMMOCTH C HAIIPaBJIAIONICH TOMOIIBIO).

Bpipa:xkaTh BeIMUYMHY IUIOIIAAM B Pa3IUYHbIX E€IUHULIAX
U3MEPEeHUs] METPUYECKOM CHCTEeMBbl MEp, HCHO0Jb30BATH
3aBHCHMOCTH MEX]y METPUYECKHUMH E€IMHULAMH W3MEPEHHS
IO TP HEOOXOJUMOCTH C OIOPOM Ha CIPaBOYHYIO
uHdopMaIuto.

3HAKOMUTBLCSI ¢ TNpPUMeEPaAMH TPUMEHEHMs TUIOLAAN H
nepuMeTpa B MPaKTUYECKUX CHUTyauusx. Pemars 3agadyu u3
peaJIbHOM JKU3HU, IPU HEOOXOAMMOCTH C OMOPOW Ha aJrOpUTM
npaBuia, 00CyKAaTh pa3JIuvYHbIe CIOCOOBI PEILICHUS 3a]a4.

JlecaTHYHBIE
apoou
(38 u)

Hecstuunas 3anuch apodeit. CpaBHEHUE AECITHIHBIX IPOOCH.

JleficTBUS ¢ eCATUYHBIME APOoOsiMU. OKpyenenue 0ecamuyHblx
opobelt.

Pemenne TekcTOBBIX 3amay, coaepxamux Apoou. OCHOBHBIE
3a/1a4u Ha Jpoowu.

[peacraBasaTs AeCATUYHYIO JIpoOb B BHJIE€ OOBIKHOBEHHOM,
YUTATh W 3alMChIBaTh, CPAaBHMBATBL JECATHYHBIE JPOOH,
npepjaratb M 00Cy:XKIaThb  €HOCOObI  YIIOPSIOYHMBAHUS
JECATUYHBIX TpOoOei.

N300paxkaTh necsTHUHBIE APOOM TOYKAMU Ha KOOPAMHATHOMN
MIPSIMOM.

BbIIBAATH CXOACTBA M Pa3jNYUs MPaBUI apuPMETUUECKHX
JeCTBUH ¢ HATYpabHBIMU YHCIAMH U IECATHYHBIMU JIPOOSIMH,
IIOCJIE COBMECTHOI'O aHAJIU3a.

BbinoHATh apudpmernyeckue JAEUCTBUS C  JIECATUYHBIMHU
Ipo0sMHU; BBINOJIHATHL TNPHKUAKY M OLEHKY pe3yibTara
BBIYMCIICHH.

IIpuMensiTh cBoiicTBa apudMeTHUECKUX JAEHUCTBHM JUIs

52




palMoOHaNN3alUY BEIYUCIICHUM.

Ilpumenamo npasuno okpyzieHus OecsimuyHvlx Opodeil, IPU
HEOOXOMMOCTH C BU3yaJIbHOW OMOPOH.

IIpoBoauTH HCCAEIOBAHUS CBOICTB JCCSITHYHBIX JPOOCH,
OMUPAsICh Ha YHUCIOBBIE DSKCIHEPUMEHTHI (B TOM 4YHUCIE C
MOMOIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOXKHBIE BBHICKA3bIBAHUS O JIPOOSX,
NPUBOAUTL  NPHMEPbI U  KOHTPOPHUMEPHI, CTPOMTH
BbICKA3BIBAHUS U OTPUIIAHUS BHICKA3bIBAHUI.

Pemate nmpocteillive TEKCTOBBIE 3a/Jaud, CoJepiKallue
JpOOHBIE TaHHBIE, U HA HAXOMHCOCHUE YACTU YeN020 U Yen020 No
€20 yacmu; BBISIBJSATH UX CXOJCTBA U PA3JIHYHsL.
MopenupoBaTh X0J pEIIEHUs 3a/addl C MOMOIIbI PHUCYHKA,
cxeMbl, Tabmuipl. Pa3dupare pasnuuHble peUIeHMs], 3alUuCcCu
peuIeHUI TEKCTOBBIX 3a4a4.

OnepupoBath APOOHBIMU YHCIIAMU B PEATbHBIX >KU3HEHHBIX
CUTyaIusX.

C nomMomb0 mearora OLEHMBATh MOJYYEHHBIM pe3yJbTar,
OCYHIECTBJISATh  CaMOKOHTPOJIb,  TpOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLITHOKH.

3HAKOMUTBCS C UCTOPHEi pa3BUTHS apUPMETHKU

Harasaanas
reoMeTpus.
Tena u purypsi
B IPOCTPAHCTBE
(CR))

Mmnoeoepannuku. M3obpascenue mHoeoepannukos. Mooenu
NPOCMPAHCMBEHHBIX Meil.

IIpsamoyzonvHolti napannenenuned, Kyo. Pazeepmku Kyoa u
napannenenuneoaq.
Ob6vem kyba, npamoy2obH020 napaiienrenuneod.

Pacno3HaBaTe Ha 4epTrekax, PHUCYHKaX, B OKpPYKaOLIeM
MHpe IPsIMOYTOJIbHBIN Napasuiesenunel, Kyo, MHOTOrpaHHUKH,
ONHUCBHIBATh, HCHOJb3YyS  TEPMHHOJIOTHIO, OLECHHBATH
JIMHEHHBIE pa3MEpBI.

I[IpuBoauTH MpUMepPBbI 0OOBHEKTOB PEATHHOIO0 MUPA, UMEIOIINUX
(hopMy MHOTOTpaHHHUKA, MPSMOYTOJIBHOTO Napajulesenunena,

Kyo0a.
HN300paxaTs Ky0 Ha KileT4aTOM Oymare.
Hccaenosarb CBOliCTBA Kyo0a, [PSIMOYTOJIBHOTO

napajuieJienuIie/[a, MHOTOTPAaHHUKOB, MCIOJB3Ysl MOJAEIN TPH
HEOOXOIUMOCTH C HAMPABIISAIOMIEH TTOMOIIIBIO.
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Pacno3HaBaTh pa3BEpPTKM Kyba W mapajuiesenuIe/a.
MopaeaupoBath Ky0 W Tapauiesienure]] 13 OyMaru U mpovnux
MaTepHaloB, o 00pasiry.

Haxoauth u3MepeHUs, BBIYUCISATH IUIOMIAb ITOBEPXHOCTH;
00beM Ky0a, MPSIMOYTOJIBHOTO MapaieNienuIea ¢ oropol Ha
QITOPUTM YYeOHBIX JCHUCTBUI; HMCCJIENOBATH 3aBHCHMOCTb
o0BEMa Ky0a OT JIIMHBI ero pedpa.

Ha6uaonaTh W NPOBOAMTH AHAJOTHH MEXIY IOHITUIMU
TUIONIAIU ¥ 00bEMA, TIEPUMETPA U TIJIOIIA/IU TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC W JIOXKHBIC BBICKAa3bIBAHHUS O
MHOTOTpaHHHKaX, NMPUBOAUTH TPHMEPbI U KOHTPIPHUMEPHI.
PemaTh 3a1a4u U3 peabHO KU3HH.

IloBTOpEHME
U 00001IeHne
(10 u

[ToBTOpEeHNE OCHOBHBIX MOHATHM M METOAOB Kypca S Kilacca,
0000111eHHE 3HAHUI.

BoI4ucasATh 3Ha4YEHNS BBIPAKEHUM, COIEp KAINX HATYpaJlbHbIE
quciaa, OOBIKHOBEHHbIE M JIECATUYHbIE JApPOOH, BBINOJIHATH
npeoOpa3oBaHus YKced IpU HEOOXOJUMOCTH C HalpaBJIAIOLIEH
ITOMOIIIBIO.

BbiOupars  cmoco®  cpaBHEHHMs ~ 4YuCel,  BBIYHMCIEHUH,
NPUMEHSATh CBoOiicTBA apu(MeTHYeCKUX JEeUCTBUH  JUIs
palrOHANN3alN BIYUCIICHUI.

OcyuiecTBaASATE CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUN H
CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUMN.

Pemate mnpocreiiiuue 3ajayd U3 peajlbHOM  JKHU3HU,
NPUMEHATh MATEeMAaTHYEeCKUe 3HAHUSA Ul PELICHUs 3a1a4 U3
JIPYTUX y4eOHBIX PEIMETOB.
Pemiars mpocreiimime 3agauM
CPAaBHUBATH  CHOCOOBI  pEUICHUS
panuoOHAJBHBIN CIOCO0.

crnocooamu,
BbIOMPATH

pa3HbBIMH
3aauu,

6 kiaacc (He menee 170 u)
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Ha3zBpanue
pasnesa (TemMbl)
Kypca (4uciio

OcHoBHoOe coepxaHue

OcHoOBHbBIE BHUABI J€ATCJIbHOCTH oﬁyqammnxm

4acoB)
HatypaJjibHble Apudmerndeckue AeHCTBUS C MHOTO3HAYHBIMU HATYPAIbHBIMU | BRINOTHATL apudMeTHyecKue AeHCTBHS C MHOTO3HAYHBIMU
YHCJIA yuciaaMyd. YuWCIIOBbIE  BBIPQXKEHHUS, HOPSAOK JCHCTBUH, | HATypalbHBIMM 4YHCIAaMHM, HAXOAMTh 3HAYEHUS] YMCIOBBIX
(30 9) UCTOJIb30BaHNE CKOOOK. OKpyTJIEHUE HATYPaJIbHBIX YHCEN. BBIpQXEHUH O CKOOKamMH 1 0e3 CKOOOK; BHIYMCJIATH 3HAYEHHUS

Jlenutenu U KpaTHBIC YUCIA; HAUOOIbUWUL 00WuULl Oerumeib U

HaumeHbvulee 061/1/;96 KpamHoe.

Paznosxenue uucna Ha MPOCThIE MHOXKUTENH. J[eTUMOCTh

CyMMBI U MIPOU3BEJEHHUS. [[eneHne ¢ 0CTaTKoM.
Pemenue TeKCTOBBIX 3a7a4.

BBIPKEHUM, COZEPIKAILIUX CTEIICHHU.

BbINOJHAT, NPUKUAKY M OIEHKY 3HAYCHHUH YHCIOBBIX
BBIPAXCHH, IPUMEHSITH NPUEMBbI IPOBEPKHU Pe3yiIbTaTa.
Hcnons30BaTh TpH  BBIYKMCICHUSX NepeMeCcTHTEeIbHOE M
coyerarejibHOe CBOMCTBA CJOKEHMS W  YMHOMKEHMH,
pacnpedenumenvroe C0UCMEO YMHOMCCHUA OMHOCUMETbHO
CN0JceHus, CBOMCTBA apu(pMeTHUECKHX el CTBHI.
HccaenoBath YnCI0OBBIC 3aKOHOMEPHOCTH, IPOBOAUTHYUCIIOBBIC
SKCTIEPUMEHTHI.

@®opMyMpPOBATH  ONpedeJieHHsl JEIUTeNls U KpPaTHOTo,
HauOOJBIIEr0 OOIIEro JACIUTENIS W HaUMEHBIIEro OOIIEro
KpaTHOTO, MPOCTOrO0 M COCTAaBHOTO YMCEJ; MCMIOJb30BaTh 3TH
MOHATHSI IPU PELICHUH 33/1a4 (P HEOOXOAMMOCTH C OIOPOil Ha
QITOPUTM TIPABUIIA).

IIpuMeHSAITH AJTOPUTMBbI BBIUUCICHUS HaWOOJIBIIET0 OOIIEro
JENUTENs] YW HaWMEHBIIEro OOIIer0 KPaTHOTO JBYX YHCE,
QITOPUTM PaA3JIOKEHUS YHUCIIa HA TPOCTHIE MHOXKUTEIH.
HccaenoBarb cBOiCTBAa JEIMMOCTH CYMMBI M NPOW3BEIACHUS
YHUCeJl ¢ ONOPOM HAa BOIPOCHBIN ILIAH.

IIpuBoauTHL mNpUMeEPbI YHUCET C 33JaHHBIMU CBOWCTBaMH,
pacno3HaBaTh BepHble H HEBEPHbIE YTBEP)KICHHS O CBONCTBAX
Yyucell, ONMPOBEPraTb HEBEPHBIE YTBEPKIEHUS C MOMOILBIO
KOHTPIIPUMEPOB.

KoncrpyupoBarh  MaTreMaTuyeckue  MNPeIJIOKEeHHS  C
TIOMOIIIBIO CBSI30K «W», «UJIH», «ECTH. .., TO...» IO 00pasily.
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PemaTh TeKCTOBBIE 33/1a4H, BKIIOYAIOLIUE MTOHSATHUS JIETUMOCTH,
apuMeTHuyecKuM CrnocoOOM, HCIOJIb30BaTh Iepebop Bcex
BO3MOKHBIX BAPMAHTOB C OMOPOi Ha BOIIPOCHBIH I1JIaH.
MogaeanpoBaTh X0/ pEUICHUS 3a/laud C MOMOIIBI PHUCYHKA,
CXEMBI, TAOJIHIIEL.

[IpuBonuTh, pa3buparb, OICHUBATH Pa3IUYHbIE pelIeHHs],
3alMCH  pelleHM TeKCTOBBIX 3aJay C HalpaBJISIONIEH
MIOMOIIIBIO.

Kputndecku oneHuBaTh MOJyYeHHBIH pe3y/bTaT, HAXOAUTH
OIIHOKHU, OCYHIECTBJIATH CAMOKOHTPO.Ib, IPOBEPSisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsiMbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamvle. [lapannenvhsie npsamole.

Paccrosnue MECKAY ABYMs TOUKaMH, OT TOYKHU OO HpHMOﬁ,

JUIMHA ITyTH Ha KBaJPaTHOM CETKE.
Ilpumepwvl npsamvix 6 npocmpancmee.

PacnozHaBaTp Ha uepTekax, PUCYHKAaxX Cllydad B3aMMHOIO
PAaCIIOJIOKEHUS JBYX IPSIMBIX.

MN300pazkaTh ¢ NOMOIIbLI0O YepPTE:KHBIX HHCTPYMEHTOB
KJeT4yaToi Oymare JBe IepeceKaroluecs MpsMble, JIBE
NapajuieIbHbIE NPSAMBIC, CTPOUTH NPAMYIO, EPIEHIUKYIAPHYIO
JAHHOM.

IIpuBoauTH NpUMepbI napajieIbHOCTH u
NEPIEHANKYJISIPHOCTH IIPSMBIX B IPOCTPAHCTBE.

PacnosHaBaTe B MHOIOYTOJIbHUKAX NEPHEHAUKYJSAPHBIE H
napajuleiabHele  CTOpoHbl. M300pakaTh MHOTOYIOJBHUKH C
napansienbHbIMU, EPIEHIUKYIIPHBIMUA CTOPOHAMH 110 00pasIy.
Haxoaute paccTrositHue MEXIy IABYMS TOYKaMHU, OT TOYKH [0
NpsIMOM, JUIMHY NYTH Ha KBAJPATHOW CETKE, B TOM 4YHCIE
UCTOJb3YS LIUPPOBBIE PECYPCHI.

Apodu
(32 9)

OOblkHOBEeHHasi  J1poOb,  OCHOBHOE  CBOWMCTBO

cokpainenue nqpodeit. CpaBHEeHHE U YIIOPSAI0YMBAHUE IPOOEH.

JlecsiTuuHble APoOU U METpUYECKasi CUCTEMA MeEp.

1podu,

Apudmernueckue  IecTBUA ¢ OOBIKHOBEHHBIMH

ACCATUYHBIMHA HpO6$IMI/I .

u

CpaBHUBATBH M YNOPAI0YMBATH JpoOU, BBIOHPATH CHOCOO
CpaBHEHHs Jpobeit.

MpeacraBasaTe jgecaTu4HbIe IpoOM B BHIE OOBIKHOBEHHBIX
apoOeil 1 OOBIKHOBEHHBIE B BUJIE JIECATHYHBIX, HCMOJIb30BATh
IKBUBAJICHTHBIC MNPEACTABJICHUA HpO6HBIX YUCCll IIpHU HX
CpPaBHEHUH, NP BBIYUCICHUAX (IpU HEOOXOIMMOCTH C
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OtHomenue. [leneHue B JaHHOM OTHOIICHUU. Macuimao,
MIPOIOPLIHSL.

Ilousarue IIPONCHTA. Brranciaenue IMponcCHTa OT BCIMWYHHBI U
BEJIMYHHEI 110 €€ IMPOLICHTY.

Pemenue TeKCTOBBIX 3a7a4, COAEPKALIUX APOOU U IPOLIEHTHI.
[IpakTuueckas pabora « OTHOIIEHUE AJIMHBI OKPYKHOCTHU K €¢
TUaMETPY».

HaIlpaBJIAIOILEH TOMOILBIO).

Hcnoab30BaTh JeCATHYHBIE JpoOM TpU NPeoOpa3OBaHHUU
BEJINYUH B METPUYECKON CUCTEME MED.

BoinosnsaTs apupmMeTnyecKkue 1elcTBUs C OOBIKHOBEHHBIMU 1
JECSITUYHBIMU IPOOSMHU.

Bp1uuncjaarno 3HAYCHUS BBIPAYKECHHUIA, COIEepKALIMNX
OOBIKHOBEHHBIE U JIECATUYHbIE  JIpOOM,  BBINOIHSITH
npeoOpa3oBanusi pobel, BBIOUPATH CIHOCO0, NPUMEHSATH
cBoiicTBa apupMETHUECKUX NEHCTBUN ISl palMOHAIU3AINH
BBIYMCIICHUI.

CocTaBJifITh OTHOIICHUS U MPOIOPLUHU, HAXOAUTH OTHOIICHHE
BEJINYUH, JICJIUTh BEJIMUYMHY B JAHHOM OTHOILIEHUH.

Haxoauth 3KcIepUMEHTAJBHBIM NMYTEM OTHOIICHUE JUIMHBI
OKpPYXHOCTH K e¢ jauamerpy (mpu HEoOXOOUMOCTU C
HAMPAaBIISAIONIEH TOMOIIIBIO).

Haxoaurh Macmiral miaHa, KapThl U BBIUYUCIATH PACCTOSHUS,
UCTIONB3Ysl MaciTal ¢ OMOpPOH Ha aITOPUTM YUEOHBIX IEHCTBHM.
OO0BACHATH, YTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI pEUr CO
CJIOBOM «IIPOLIEHT». BbIpakaTh NPOLEHTHI B IpO0sSIX U IpodH B
MPOLIEHTAaX, OTHOIIEHUE IBYX BEJINYUH B IPOLICHTAX.
BpruncasaTh IPOLEHT OT YHCIIa U YUCIIO 110 €10 MPOLIEHTY.
OxkpyrasaTh Jpodu U MPOLEHTHI, HAXOAUTh NPUOIMIKEHUS YU CET
pY HEOOXOJUMOCTH € UCIIOJIb30BaHUEM BU3YyaJIbHOMN OMOPBHI.
Pemats 3agaym Ha YacTH, MPOLIEHTHI, MPONOPLMH, HaA
HaXOXXJeHHe ApoOH (MIPOIEHTA) OT BETUUYHUHBI U BEIMYUHBI 10 €€
npobu (TporeHTty), apodu (MpoIeHTa), KOTOPBIM COCTaBIsET
0JlHa BenM4KHa oT Apyroil. IpuBoauTsb, pa3dnparsb, OlleHUBATH
pa3nuyYHbIe PEUIeHMs], 3alUCU PELICHUI TEeKCTOBBIX 3ajad MpHU
HEO0XOIMMOCTH C HANPaBJISIONIEH TOMOIIBIO.

N3Baexkary uHpopmanuio u3 TabAMIl M JUMArpaMM,
HUHTEPIPETUPOBATH TaOJINYHbIE JaHHbIE, OTIpeeIIsATh
HauOoJIbIIIee U HAUMEHBIIEE U3 MPEICTABICHHBIX TaHHBIX.
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Harasagnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CuUmMmempusl. UeHmpaJZbHafl CUMMeENPUZL.

Ilocmpoenue cummempuyHuvix ghueyp.
Cummempus 6 npocmpancmae.

Pacno3HaBaTh Ha 4epTekax M M300paKEeHUSIX, H300pakKaTh OT
PYKH, CTPOHTB C IOMOIIBIO MHCTPYMEHTOB (QUrypy (OTpe3oK,
JOMaHyl0, TPEYrOJbHUK, MPSIMOYTOJbHHUK, OKPY>KHOCTB),
CUMMETPUYHYIO JAaHHOM OTHOCUTEIbHO MPSAMOH, TOYKH C
HaIIpaBJIAOLIECH IIOMOILIBIO.

HaxoauTh npuMepbl CUMMETPUH B OKPYXKAIOILEM MUPE.
MopeaupoBath u3 Oymaru 1aBe (QUIYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO IpPSIMOM; KOHCTPYMPOBATh TI'€OMETPUUYECKUE
KOH(HTYpaInu, UCIOJb3Yys CBOWCTBO CHMMETPUH, B TOM YHUCIIE C
IOMOILBIO I (POBBIX PECYPCOB € OMOPON HA ATITOPUTM YUEOHbBIX
JEUCTBHM.

Boipaxxenus
¢ OykBamMu
(6 4)

[TpumeHeHue OYKB JUTsI 3aIUCH MAaTEMaTHYECKUX BBIPAKECHUH U
MPEIIOKEHUN.  Bykeenuvie — 8blpadiceHuss U HUCLOBble
NnooOCmMano8Ku.

BykBeHHBIC paBeHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMITOHEHTA.
DopMyIIBL.

Hcnoan3oBate OyKBBI 1151 0003HAYCHMS YHMCENl, IPU 3allUCU
MaTeMaTUYECKUX  YTBEP)KIACHHUM, COCTaBIsATb  OYKBEHHbBIE
BBIPAKCHMSI 110 YCJIOBUIO 3aJa4H.

HccnenoBarb  HECIOXHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIs1 UX 3aITUCH.

BoruncasaTe 4ncioBoe 3HaYeHHE OYKBEHHOI'O BBIPRXKEHUS NpPU
3aJlaHHBIX 3HAYEHMSIX OyKB C ONOpPOM Ha aJIrOpUTM Y4YEOHBIX
JEUCTBHM.

3anuceIBaTh popmyibi: nepuMerpa u 1o
IpSIMOYTOJIBHHKA, KBajpara; [UIMHBI OKPYXXHOCTH, IUIOLIAIN
KpyTa; BHINOJIHATH BBIYMCIEHHS 110 3TUM (HOpMYJIaM.
CocraBiasitb (pOpMYJIbI, BBIPAXKAIOIINE 3aBUCHUMOCTH MEKIY
BEJTMYMHAMU: CKOPOCTh, BPEMSI, pACCTOSIHUE; 1IeHa, KOJIMYECTBO,
CTOMMOCTb; TMPOU3BOJUTENBHOCTh, BpeMs, OOBEM pabOTHI;
BBITIOJTHATH BBIYUCIICHUS IO 3TUM (opMyJiaM.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(PMETHYECKOro
JEUCTBHS.

Harasanas
reoMeTpusi.
Durypsl

YeTbIpeXyrobHUK, IIpUMEpPEHI YETBHIPEXYTOJIbHUKOB.
[IpssMoyronbHUK, KBajapaT: CBOWCTBAa CTOPOH,  YIJIOB,
TUaroHaJIe.

N300pakaTh HAa HEJIMHOBAHHOW W KieT4aTol Oymare c
HCIIOIb30BAHUEM YepTEKHBIX MHCTPYMEHTOB
YEeTBIPEXYTOJIbHUKH C 33/IaHHBIMH CBOWCTBAMU: C
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HA IJIOCKOCTH
(14 v)

N3mepenue yriios. Buabl TpeyroJbHUKOB.

Ilepumerp MHOroyroseHuka. IDmomans

¢uryper. DopmyIsi

nepuMeTpa M IUIOIIAau MpsMoyrojpHuKa. [IpubnmxcHHOE

W3MEpeHue IIomaan Guryp.

Ipaxmuueckas paboma «ILnowaods kpyaay.

MapaJUIENbHBIMU, MEPIEHAUKYISIPHBIMA, PAaBHBIMU CTOPOHAMM,
OpsIMBIMU ~ yIJIaMU W JAp., PaBHOOEIPEHHBI TPEYroJbHUK.
[penaarats u 00CyKI1aTh CIOCO0bI, AJITOPUTMBI TTOCTPOCHUSI.
HccnenoBarb, uCHONB3ys  OKCHEPUMEHT,  HaOIOJIEeHUE,
MOJICIMPOBAHKUE, CBOMCTBA  MNPSIMOYTOJbHHMKA,  KBajpara,
pa30buBaTh Ha TPEYTOJIBHUKYU C OMIOPON HA BOIIPOCHBIH IJ1aH.
O00CHOBBIBATBH, ONPOBEPraTb C IOMOUIbIO KOHTPIPUMEPOB
YTBEPKICHHUS O NPSAMOYTOJbHUKE, KBaJpare, Paclno3HABATH
BEPHBIC U HEBEPHBIE YTBEPKIACHUS.

HN3MepsaTh M CTPOUTH C MOMOIIBIO TPAHCHIOPTHUPA YIJIbI, B TOM
YUCJi€ B MHOTOYTOJIbHMKE, CPABHHUBATh YIJIbI; PacO3HABATH
OCTpBbIE, IIPSIMBIE, TyIIbIE€, PA3BEPHYTHIE YIJIBI.

Pacno3HaBaTth, n300pakaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIMH,
TYHOYTOJIbHBIH, paBHOOEAPEHHBIIA, PaBHOCTOPOHHHIA
TPEYroJbHUKU (P HEOOXOAMMOCTH C  HCIOJIB30BAHHEM
BU3YaJIbHOU OTOPHI).

BouruucasTe nepuMeTp MHOT'OyTOJIbHUKA, I011a/1b
MHOTOYTOJIbHUKA pa30MeHNEM Ha MPSMOYTOJIbHUKH, Ha PaBHBIC
(GUTypBI, UCIOJIB30BATh METPUUECKHE SIUHULIBI U3MEPEHUS
JUTMHBI U TIJIOMIAIU C OTIOPON Ha aJTOPUTM YUEOHBIX JCHCTBUH.
Hcnoab3oBaTh NpUOJINKEHHOE U3MEPEeHHe JJIMH U IUIOIIAIeH
Ha KjeTdyaroil Oymare, MNPUOIMKEHHOE U3MEPEHUE ITUHBI
OKpPY’KHOCTH, TIOIIaIN KpyTa.

IMonoxureabHbIC U
oTpHLAaTebHbIE
ypcaa

(40 u)

Lenbre qyucra. Mooyne uucna,

ceomempudeckast

unmepnpemayus Mooyis. Hucnosvle npomexcymxu.

IlonoxurenbHble H OTpULIATCIILHLIC

qucia. CpaBHCHI/Ie

TMOJIOKUTCIIBHBIX U OTPULATCIIbHBIX YHUCCIIL. ApI/I(I)MCTI/I‘-ICCKI/Ie
)I@flCTBI/IfI C TOJIOKUTCIIbHBIMU U OTPULATCIIBHBIMU YU CJIaMU.

Pemrenue TeKCTOBEIX 3a1a4.

IIpuBoAMTHL NpHMepPBHI HCIOJIB30BAHUS B PEATbHON KHU3HU
MIOJIOKUTEIBHBIX M OTPULIATEIbHBIX YHCE.

H300paxkarh 11e71bIe YKCIIA, TOJOKUTEIBHBIE U OTPULIATEIbHBIE
4KCJla TOYKaMU Ha YUCIIOBOW IPSMOM, HCI0JIb30BATh YHCIOBYIO
MPSIMYIO JUJIsl CPAaBHEHUS YHCEl.

IlpumeHsITH TNpaBMJIA CPAaBHEHUS, YNOPSA0YHUBATHL IIEIIbIC
qucIa; HAX00UMb MOOYIb YUCIA.

®opMyJIMpPOBaTh MPABUJIA BEIYUCICHUS C MOJIOKUTEIbHBIMU U
OTPULATENBHBIMY YHUCIAaMH, HAXOAUTH 3HAYEHHMS YHCIOBBIX
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BBIPAKEHHI, CoZIepKaIInX JIECUCTBUSA
C TMOJOXUTEIbHBIMK W OTPULIATEIIBHBIMU YHUCIAMH  TpPU
HEO0OXOIMMOCTH C OMOPOH Ha AITOPUTM IPABHIIA.

IIpumeHATH CBOMCTBA CJIOXKEHUS W yYMHOXEHHUS  JUIS
peoOpa3oBaHUs CyMM H ITPOU3BEICHUN.

IIpencrasiienue IIpssmoyronbpHass  cuCT€Ma  KOOPAMHAT HA  IUIOCKOCTH. | OOBACHATL M WJJIIOCTPHPOBATH MOHSITHE IPSIMOYTOJbHOM
AAHHBIX KoopaunaTsl TOUKM Ha IJIOCKOCTH, adCIicca U OpAMHATA. CUCTEMBl  KOOpAMHAT  Ha  IUIOCKOCTH,  MCIIOJIb30BaTh
(6 u) CToIGYATHIC H KPYTOBBIE AHATPAMMEL. TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM INIOCKOCTU TOYKH U
[Ipaktuueckas padora «Iloctpoerne muarpamMmy. (urypsl 1Mo 3ajaHHBIM KOOPAWHATAM, HAXOAMTH KOOPIHWHATHI
Pemenne  TEeKCTOBBIX  3aj4ay,  COAEpXallUX  JaHHbIe, | TOUCK.
MpeACTaBICHHBIC B TAOJIMIIAX U HA JUArpaMMaXx. Yurate cronOyYaThie u KpYTroBbIC AnarpaMMel,
HHTEPNPETHPOBATH JaHHbIE; CTPOMTH CTOJI0UYAThIE 1UAarPaMMBI.
Hcnoan3oBate MHpOpManMIo, NpeACTaBICHHYIO B TalOauLax,
Ha JuarpaMmax JUisl pelleHUs TEKCTOBBIX 3ajad U 3ajad u3
pealbHOM KU3HU.
Harasignas IIpamoyzonvuulii napannenenuneo, Kyo, npusma, nupamuoa, |Pacnmo3HaBaTh Ha yepTekax, pUCyHKax, OMUCHIBAThH MHpaMHY,
reoMeTpus. KOHYc, — yulunop, wap u  cepa.  Hzobpadicenue | npuzMy, IUIUHAP, KOHYC, IIap, H300paxaTh X OT PYKH,
Purypsl NPOCMPAHCMEEHHBIX Queyp. LIpumepul pazeepmox | MOAeIUpPOBaTh U3 OyMaru, IUIaCTHUIIMHA, TPOBOJIOKH M JIp. C

B IIPOCTPAHCTBE

QW

MHO20CPDAHHUKOS, b;wzum)pa U KOHycCa.

IIpaxmuueckas paboma «Co3z0anue Mmooenel
NPOCMPAHCMBEHHBIX uU2ypy.

Ionamue obvema, eounuysl uzmeperus oovema. Odovem
NpAMOY20]IbHO20 napaiieienunedd, Kyoa, hopmynvi oovema.

Hanpapistonei nomornipio. [IpuBoauTH NMpuMepbl 00BHEKTOB
OKPYKAaroIIero Mupa, UMeromux (GopmMbl Ha3BaHHBIX TEIl.
Hcnonb3oBaTh TEePMHHOJIOTHIO: BepIIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAIUyC U JUAMETP, pa3BEPTKa.

H3yuarth, UCnonb3ysl SKCIEPUMEHT, HaOJI0/JeHUE, U3MEpPEHUE,
MOJEJIMPOBAaHUE, B TOM YHUCJIE KOMIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HAa3BaHHBIX TeEJl, BHISIBJATH CXOACTBA M Pa3jIH4HA:
MEXIy TUPaMUAON U MPU3MON; MEXKy HUIUHAPOM, KOHYCOM U
IapPOM.

Pacno3naBarh pa3BEepPTKH MapajuieNenuena, Kyba, MPH3MBI,
nrupaMnJbl, KOHyCa, HWINH/APA, KOHCTPYUPOBATH JAHHBIC TECJIa
W3 pa3BEPTOK, CO3/1aBaTh MX MOJEIM C HampaBisolen
MIOMOUIBIO.

60




Co3naBaTh MOJeJIH TPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IPOBOJIOKH, IUIACTHIIMHA U JIp.) C OIIOPOH Ha alrOpUTM y4eOHBIX
JIEUCTBUIA.

H3mepsiTh Ha MojAeasiX: JIMHBI pPEOEp MHOTOTPAaHHHUKOB,
IUaMeTp Iapa.

Bbruucaste mno  ¢opmyaam: 00bEM  IPSAMOYTOJIBHOTO
napajiesnenunena, Kyoa; MCIONb30BaTh EIUHHIBI W3MEPEHUs
00bEMa; BBIYMCIATH OOBEMBI TEJ, COCTABIEHHBIX U3 KyOOB,
napasuleJenuneloB; pemarTh 3a4a4i ¢ PEaIbHBIMU JJAHHBIMU C
OIIOPOii Ha CIIPaBOYHYIO HH(POMAIHIO.

IHoBTOpEHME,
00001IEHHE,
CHCTEeMAaTH3ALMS
(20 u)

[ToBTOpEHNE OCHOBHBIX MOHITHI W METOJOB KypcoB 5 u 6

KJIACCOB, 0000IIIEHNE U CUCTEMAaTH3alis 3HAaHUH.

BoI4ucasATh 3HaYCHUS BBIPAKEHUN, COAEPKALMX HATyPAJIBHBIE,
Lenble,  MOJOXHUTEJIbHBIE WM OTPULATEIBHBIE  YHCIA,
OOBIKHOBEHHbIE M JECATUYHble  JOpoOH,  BBINOJHATH
npeoOpa3oBaHUsl YMCEN U BBIPAKEHUH NPH HEOOXOJUMOCTH C
HaIIPaBJIAOMIEH ITIOMOIIBIO.

Bbi0upaTs ciocod cpaBHEHUS YKCeNl, BBIUNCICHUN, IPUMEHSATH
cBOiicTBAa apu(METHUECKUX ACHCTBUHA Ul palMOHAIN3ALUU
BBIYKCIICHUM.

PemaTe npocreiiiue 3a7a4u U3 peaabHON KU3HHA, IPUMEHATh
MaTeMaTH4eCKHe 3HAHUsA JUI DPELICHHs 3a1ad W3 JAPYyTHuX
IIPEIMETOB.

Pemate npocreiiime 3a1a4M pa3sHbIMH CII0CO0aMH.
OcyuiecTBaAATE CAMOKOHTPOJb BBINOJIHAECMBIX JEHCTBUA U
CaMOIIPOBEPKY pe3yIbTaTa BHIYUCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (11O 'OAAM OBYYEHMUA)
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7 xaacc (He menee 102 u)

Ha3Banue
pasnesa (TemMbl)
Kypca (4uciio

OcHoOBHOE coepkaHue

OcHOBHBIE BU/IBI 1€SITEJIbHOCTH 00yYAKOIIMXCS

4acoB)
Yucnan [ToHsiTHE pallMOHATILHOTO YHKCIIA. CucreMaTH3HPOBATH U 000raliaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYHCJIEHHUS. Apudmerndeckue ISHCTBUS C PAIIMOHATBHBIMU YHCIIAMHU. U JICCATUYHBIX TPOOSX.
PanuonanbHble CpaBHeHMe, yIOpsI0YMBaHUE PALIMOHAIBHBIX YHCET. CpaBHHUBATH M YHOPSAA0YUBATH APOOM, peoOpa3oBbIBas MpU
ymucaa Crenensb ¢ HaTypaJbHBIM 0KA3aTEJIEM. HEOOXOJMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHEIE,
(25 1) PemieHrie OCHOBHBIX 3a/a4 Ha JPOOH, MPOILICHTHI U3 PEabHOM | OOBIKHOBEHHBIC B JIECATUYHBIC, B YaCTHOCTH B OECKOHEYHYIO

MPaKTUKH.
[Ipu3Haku  ACIMMOCTH,  Pa3JI0KEHUS
HATypaJbHbIX YUCE.
Peanbubie 3aBUCHUMOCTH. IIpsmas
MPOMOPIMOHATIBHOCTH.

Ha MHOKHNTCIIN

u obOpaTtHas

JECATHYHYIO APOOb.

IIpuMeHsiTb  pa3HooOpa3Hble  CHOCOOBI W NMPHEMBI
BbIYHCJICHUS] 3HAYEHUH JPOOHBIX BBIPAXKEHMI, COIEpIKALINX
OOBIKHOBEHHBIE W  JECATUYHbIE JApOOM: 3aMEeHATb IpHU
HEOOXOUMOCTH  JECATUYHYIO  JpoOb  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BBIpaXKeHHE K (opme,
Haumbosnee ynOOHOM [UIsi BBIUMCIEHHMHM, NpeoOpa3oBbIBAThH
IpoOHBIE BBIPAXKEHHUS HA YMHOXXEHHME M JIeJEHUE JECATUYHBIX
npobeil Kk AeMCTBUSIM ¢ IeTBIMU YhcliaMu (TIpYU HEOOXOAMMOCTH C
HalpaBJIAOLIEH TOMOIIBIO).

IIpuBoauTh uMciI0BbIe U OyKBeHHbIe NPUMePbI CTENEHU C
HaTypaJbHBIM IOKa3aTeneM, OOBSCHAS 3HA4YeHHs OCHOBAHUS
CTENEHM U IOKa3aTessl CTENEeHU, HaXOAUTh 3HAYCHHs CTereHeH

Buaa a"' (a — mro6oe palMoHaIbHOE YUCIO0, N — HATypaJbHOE
YHUCJI0) C ONOPOH HA CIIPABOYHYIO HH(POPMAIIHIO.

[lonumare cMbIca 3anucH OOJBIIMX YHCEJT € MOMOLIbLIO

AecATHYHBIX Apo0eil U creneHel ynciaa 10, npuMeHATh UX B

peajJibHbIX CUTYalMsX.

IIpuMeHSITH TPU3HAKH JCIIUMOCTH, PA3JIOKCHHS HA MHOXKHUTEIH
HaTypaJIbHbIX YKCET.

PemaTs npocreiime 3aa4u Ha 4acTH, IPOLIEHTHI, TPOIIOPIIHH,
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Ha HaXOXKJIeHUE IpoOu (MPOIEHTA) OT BETMYMHBI U BEJTMYUHEI 110
e¢ npobu (mporeHTty), Apodu (TpoIreHTa), KOTOPBIH COCTaBIsAET
oJlHa Ben4rHA OT Apyroil. [IpuBoauTh, pa3dupaTh, OlleHUBATH
pa3IM4YHbIC PEIICHUS, 3aITUCH PEIICHU TEKCTOBBIX 3a/1a4.
Pacno3HaBaTh M 00BSICHATD, ONTUPASICh HA ONIPEICIICHHSI, TIPSMO
MIPOIIOPIIMOHAIIEHEIC u o0OpaTHO MPOTMOPITUOHATILHBIC
3aBHCUMOCTH MEXIy BEIHMUYMHAMH; MPUBOAUTH MPUMEPHI 3TUX
3aBUCHMOCTEH W3 pEaJbHOrO0 MHpa, W3 JPYTUX Yy4eOHBIX
IPEMETOB.

Pemarp mpocreiiue MPaKTHKO-OPHEHTHPOBAHHbIE 3aa4YH
Ha  Apo0M, TNPOLEHTbI, MNPIMYW0 H o0paTHy10
NPONOPIHOHATBHOCTH, MPONOPHH.

Anredpanyeckue

BbIPAKEHHUSsI
(27 v)

byksennsle BepaxkeHus. [lepemennsle. JlomycTUMble 3HAUCHUS
nepeMeHHbIX. POpMyIIbL.

IIpeoOpa3oBanue OYKBEHHBIX BBIPaKEHHUH, PaCKpbITHE CKOOOK
U TIPUBEJICHUE MTOJ00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeeM.
MHoOrouneHsl. Crnoxenue, BBIYMTAHUE, YMHOKEHUE
MHOTO4JI€HOB.  DOpMyJibI  COKPAIIEHHOTO  YMHOXEHHUS.
Pa3noxeHre MHOTOWIEHOB Ha MHOXKHUTEIIH.

OBanagers HA 0azoBoM YPOBHe anredpanveckon
TEPMUHOJIOTUEH M CHMBOJUKOW, NMPUMEHSITh €¢ B IIpollecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxoauth 3HaueHNs OYKBEHHBIX BBIPXEHHUI TIPU 3aJaHHBIX
3HAUEHUSAX OYKB; BBITIOJTHATH BBIYUCIICHUS IO (DOPMYJIaM.
BoInoJaHATH peoOpa3oBaHus 1IETOT0 BBIPAXKEHUS B MHOTOWICH
TIPUBEJICHUEM TI0JIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.
BbINoJHAT, yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJICHa Ha MHOTOYJICH, IPUMEHATHh (JOpMYIIbI KBaJpaTa
CYMMBI U KBaJIpaTa pa3HOCTH C OMOPOI Ha CIPABOYHYIO
uH(pOpMaIHUIO.

OcymecTBAATH Pa3IoKEHUE MHOTOWICHOB HA MHOKHUTEIIH
MTyTEM BBIHECEHHS 32 CKOOKHU OOIIEro MHOXKUTES, TPUMEHEHHUSI
(GbopMynbl  pa3HOCTH KBaJgpaToB, (OPMYJ COKPAIIEHHOTO
YMHOEHUS ¢ OTIOPOH Ha CITPABOYHYIO HH(POPMAIIHFO.
IIpumensith mnpeoOpa3oBaHHE MHOTOWIECHOB [UISI PEIICHUS
pa3NUYHBIX 3a7a4 M3 MAaTeMaTUKHU, CMEKHBIX MPEIMETOB, W3
pealbHOM MPAKTUKH.

3HAKOMUTBCSI C HCTOPHEN Pa3BUTHS MAaTEMATHKH.

63




YpaBHeHust

¥ HepaBeHCTBA
(20 v)

VYpaBHeHue, IpaBuiia npeoOpa3oBaHus
PaBHOCUIILHOCTb YpPaBHEHHIA.
JIuHeiitHOE ypaBHEHUE C OJTHOM MEPEMEHHOM

ypaBHEHUS,

MepEMEHHOM, pellIeHUE JTMHEUHBIX YpaBHEHUN. Pemenue 3amau

C IOMOUIBIO YPAaBHECHUM.

Jluneiinoe ypasHenue c 08yMs NepeMeHHbIMU U €20 2papux.
Cucrema 1ByX JUHEHHBIX YPAaBHEHUH C JABYMS NIEPEMEHHBIMH.
Pemenne cuctem ypaBHEHHHl cIOCOOOM TMOJACTAaHOBKU U

CIIOCOOOM CIIOKEHUS.

PemaTe nuHENHHOE YpaBHEHHE C OJHOM NIEPEMEHHOM, IPUMEHAS
NpaBUJIa [epexo1a OT UCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY
emy Ooutee rpocroro Buaa. [IpoBepsiTh, ABISETCA I KOHKPETHOE
YHUCJIO0 KOPHEM YPaBHEHMUS.

IlopOupars mpuMepbl Map 4YHCEN, SBISAIOLUXCA PELICHHEM
JIMHENHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAWMHATHOM TUIOCKOCTH TpaduKk JIHHEHHOTO
YPaBHEHHS C JBYMs IEpPEMEHHBIMH (TP HEOOXOIMMOCTH C
UCIIOJIb30BAaHUEM CMBICIIOBOM OMOPBI); MOJIB3YACH TpaduKoMm,
NPUBOAUTH NIPHUMePbI PELICHUS YPaBHEHHUS.

HaxoauTh peumieHue CUCTEMBI JBYX JIMHEHWHBIX YPAaBHEHHUU C
JIBYMSI IEPEMEHHBIMH C OITOPO Ha alTrOPUTM YUeOHBIX JIeHCTBUI.
CocTaBisiTh M pemiaTh YPABHEHUE UJIUM CUCTEMY YPaBHEHUH IO
YCIOBHIO 33Ja4¥, HWHTEPIPETHPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1aud TIOJIyYEHHBI pe3ynbTaT € ONOpPOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunartsi
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npssMoi. YucCa0BbIE TPOMEKYTKH.
PaccrosiHue Mexay 1ByMs TOYKaMHU KOOPAUHATHOU MPSMOM
[IpssMoyronbHas cucteMa KOOpAMHAT HA IJIOCKOCTH. IIpumepst
rpaduKoB, 3a1aHHBIX (opMynaMu. UteHue rpagKoB peaabHbIX

3aBUCUMOCTEI.

[Tonstue Qynkumuu. I'paduk PyHkumun. CpoiicTBa (yHKIUMH.

Jluneitnass  gynkuus. Iloctpoenue rpaduxa

byukimu. I'paduk dyskmm y = KX + b.

JIMHENHON

H3o6paxkars Ha KOOPJMHATHOU IpsIMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3aMIMCHIBATh UX HA alire0OpanvecKkoM s3bIKeE.
OTMeyaTs B KOOPAMHATHOM IUVIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOUTh TI'paUKHU HECIOXHBIX 3aBUCHUMOCTEH,
3aJaHHbIX (OpPMYyJIaMH, B TOM YHUCIIE C HOMOIIBIO IH(PPOBBIX
nabopaTopuid.

I[IpumensiTh, M3yuyaThb NpeMMYyILIeCTBa, MHTEPNPETHPOBATH
rpadudeckuii crocod MpeACTaBIeHUs U aHaJIh3a pa3Ho0Opa3Hon
KHU3HEHHOM nH(popManuu.

OcBanBaTth Ha 6a30BOM YpPOBHE NOHATHE (PYHKIIUH, OBJIAJeBaTh
(yHKIIMOHATBHOW TEPMHUHOIOTHEH.

Pacno3naBathb nuHelHy0 QyHKIUio Y = kX + b, onucpiBats e
CBOMCTBa B 3aBHCHUMOCTH OT 3Ha4eHWil kodddurmentoB K u b
(pu HEOOXOAMMOCTH C OMOPOM Ha AITOPUTM MPaABUIIA).
Crtpours rpadpuku uHeliHON QyHKIMU, QyHKIMU Y = KX + b
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Hcnoab3oBaTh nudpoBbie pecypcesbl 1715 TOCTPOSHUS TpadhuKoOB
(YHKIMI ¥ ©3yYEeHUSI KX CBOMCTB.

[IpuBoUTH MpUMEpPHI JTUHEHHBIX 3aBUCUMOCTEN B pEAIbHBIX
npolneccax u sIBJICHUSIX.

IloBTOpEHue

H 00001IeHHE
(6 9)

HOBTOpCHI/Ie OCHOBHBIX NOHATHH H MCTOOOB KypcCa 7 KJ1acca,

0000111eHrE 3HAHUIL.

BpiOMpaTrb, TNpPUMEHATH CHOCOOBI  CPAaBHEHUSA  YHCEI,
BBIYKCIICHUM,  MpeoOpa3oBaHUN  BBIPAKCHHH,  pEIICHUS
ypaBHEHUH TIPU HEOOXOIUMOCTH C HAMPABJISAIONICH TOMOIIBIO.
OcyuiecTBIAATE CAMOKOHTPOJIb BBINOJIHAEMBIX JCHCTBUNA H
CaMOIIPOBEpPKY pe3ysibTaTa BBIYUCICHUH, MpeoOpa30BaHUIA,
TTOCTPOCHUH.

PemaTe npocreiimue 3aa4u U3 peaibHOM KU3HU, IPUMEHATh
MaTeMaTH4YecKHe 3HAHUSA Ui DPEIICHUs 3aJad M3 JAPYTHX
MPEIMETOB.

Pemiate mpocTeiiline TeKCTOBbIE 3aJa4HM, CPABHUBATD,
BbIOMPATH CIIOCOOBI PEIICHUS 3a1a4H.

8 kiacc (He menee 102 )

Ha3Banue
pasneina (TemMbl)
Kypca (4uciao

OcHoBHOe coepxaHue

OcHoOBHbBIE BU/IbI 1€AITEJIbHOCTH 00y4aI0INXCS

4acoB)
Yucaa u KBanpatuslit kopeHs u3 uncna. I[louamue o6 uppayuonanronom | @OpMyIUpoOBaTh ompeiesieHUe KBAIpaTHOTO KOPHS M3 YHCTIA,
BbIYHCJIEHHSI. uucne. [{ecamuunvie npUOIUIHCEHUS UPPAYUOHATLHBIX YUCEL. apu(PMeTHYECKOro KBaJpaTHOrO KOPHS MPH HEOOXOAMMOCTH C
KBaaparnsbie Jeticmeumenvuvie yucna. Cpagrnenue OeticmeumebHulX 4ucei. | BU3yallbHON OMOpPOil.
KOPHU ApubdMeTnieckuii KBaApaTHBIA KOPEHb. IIpuMeHSITH OTIEpAINIO U3BJICUCHUS KBAJIPaTHOTO KOPHS W3
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(154) Vpasuenue Buja X° = a. qrcia, HCNoab3ysl IPU HEOOXOJUMOCTH KAJAbKYJIATOP.
CaoiicTBa apu(pMeTHUECKUX KBaJIpaTHBIX KOpHeH. | OmeHMBaTh  KBaJpaTHbIE KOPHU IEIBIMH  YHUCIAMH U
[IpeoOpa3oBaHue  YUCIOBBIX  BBIPQKECHUH,  COJAEPIKAIIUX | AECATHUYHBIMU JAPOOSMH.
KBaJIpaTHbIEC KOPHHU. CpaBHUBaTL ¥ yNOPAJOYMBATH  pALMOHAIBHBIE U
HppalMOHAJIbHBIE YHUCIIA, 3allMCAaHHbIE C TIOMOIIbIO KBAIPATHBIX
KOpHEH Mp1 He0OXO0AUMOCTH € HANPaBJIAIOLIEH TOMOILBIO.
HccnenoBars ypaBHEHHE X2 = d, HaxXOOUTb TOYHBIE U
npuOIKEHHBIE KOpHU TTpu & > 0.
HcciaenoBarb CcBOMCTBA  KBAJAPATHBIX KOPHEH, IIPOBOISA
YHCJIOBBIE SKCIIEPUMEHTBI C HCIOJb30BAHUEM KaJIbKYJISATOpA
(komIIBIOTEPA).
IIpuMensaTe cBoOlicTBA apUMETHYECKHX KOpPHeH s
npeodpa30BaHUS BbIPAKEHUI.
BbinmosiHATH, mpocTeiiline MNpeoOpPa3oBaHMA  BbIPAKEHUH,
coJlepyKalluX KBaJpaTHble KOPHU. BbIpakaTh IepeMeHHBIE U3
reoMeTpHUecKuX U (puzndeckux Gpopmyi npu HEOOXOAUMOCTH C
OIIOpO HA ITPaBUJIO.
BoiuncasaTh 3HaYeHMs BBIPAXKEHUM, COAEpKALIUX KBaJpaTHbIE
KOPHH, UCTIONb3Ys MPU HEOOXOAUMOCTH KaJIbKYJIATOP.
Hcnonb3oBarth B XOA€ pelIeHUs 3a1ad  dJIEMEHTapHbIE
MIPE/ICTAaBICHMS], CBSI3aHHbIE C NPUOIMKEHHBIMH 3HAYEHHUSIMU
BEJIMYUH.
3HAKOMUTBHCS C UCTOPUEH pa3BUTHA MaTeMATHKH.
Yucna u Crenens ¢ nenslM nokasareneM. CTaHgapTHas 3aluch yuciaa. | PopMyJMpoBaTh onpeaeeHHne CTEIIEHH C LIEeJIbIM [T0Ka3aTeaeM
BbIYMCJICHHS. PazMepbl 00bEeKTOB OKPYXKAIOIIEro Mupa (0T 3JIEMEHTaPHBIX (pu HEOOXOUMOCTH IO BU3YAIbHON OIOPE).
Crenenpb YaCTHI] 10 KOCMUYECKUX O0BEKTOB), JUIMTENBHOCTD NporieccoB | [lpeacTaBiasTh 3anuch OOIBIINX U MAIBIX YMCEI B CTAHAAPTHOM
¢ HeJbIM B OKpY’KaroIleM MHUpE. Bujge. CpaBHMBATh 4YHCIa W BEIWYMHBI, 3allUCAHHBIE C
NnoKasareJjiemMm CBolICTBA CTETIEHH C LIEJIBIM ITOKA3aTEIIEM. HCI0JIb30BaHueEM cTenenu 10.
(7 ) Hcnoab30oBaTh 3amMCh 4YHCEN B CTaHAAPTHOM BHUAE JUIS

BBIPQ)XEHUSI pa3MepoOB OOBEKTOB, JIUTEIBLHOCTH IMPOLECCOB B
OKPY’KaIOIIEM MUPE.
DopMyJIHPOBaTh, 3aAMCHIBATL B CHMBOJIHYECKOH (opme U
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HIIOCTPUPOBATL INIPpUMEpaMu CBOIMCTBA CTCIICHH C OCJIbIM

nokasareneM (OIpd  HEOOXOAMMOCTH C  HCIOJIb30BaHHEM
BU3YaJIbHON OMOPHI).
I[IpumeHsiTh cBoOiicTBA CTENEHU JUIA  [PeoOpa3OBaHUS

BBIpOKECHUH, COAEpXKAIIUX CTENEHU C LENTbIM IO0Ka3aTeleM ¢
UCIIOJIb30BaHUEM  CIPaBOYHOM uHGOpManuu. BbINOJIHATH
AeMCTBMSl C YKCIIaMU, 3allUCAaHHBIMU B CTaHJAPTHOM BHJIE
(YMHOXXEHHE, [Ie/ICHHE, BO3BEICHUE B CTEIICHB).

Adareopanyeckue | KBangpaTHslil TpeéxuwieH. Pa3noxkeHnue kBajpaTHOro TpexwieHa | Pacmo3HaBaThb  KBagpaTHBIA  TPEXWICH,  YCTaHABIUBAThH

BBIPa’KCHUS. Ha MHOXHTEJIIN. BO3MOKHOCTb €T'0 Pa3JI0KEHUS HA MHOXKHUTEIIH.

KBaaparusbrii PackiagbiBaTh Ha MHOMKHMTEJIM KBaJPATHBI TPEXUIEH C

TpeX4JieH HEOTPHULATEIbHBIM JAUCKPUMHUHAHTOM HpPH HEOOXOAUMOCTH C

(59) OIIOPOY HA AJITOPUTM MPABUJIA.

Adaredopanyeckue | AnreOpanyeckas ApoOb. JlonycTUMBbIE 3HaYEHUs IEPEMEHHBIX, | 3aMHChIBaTh aireOpanyeckue Boipakenus. HaxoauTs obnacth

BbIPaKCHUS. BXOJISIIUX B ayireOpandeckue BopaxkeHusi. OCHOBHOE CBOMCTBO | ONIpe/IeJIEHUs PAllMOHAILHOTO BBIPA)KEHUSI.

Adaredpandeckasi | anreOpandeckoit n1poou. CokparieHue 1pooei. BbINOJHATL 4KCIOBBIE MOACTAHOBKH U BBIMMCJIAATH 3HAYCHHE

ApoOL Cnoxenue, BBIUNTAHUE, YMHOKEHUE u JeNieHre | JpoOu, B TOM YHCIIE C IIOMOUIBIO KAJIBKYJIATOpA.

(159) anreOpandeckux  apoOeit. I[IpeoOpasoBanue BbeIpakeHUM,| POPMYJIUPOBATH OCHOBHOE CBOMCTBO alireOpandeckon Apoou u

coJiepKalIux anredpandyeckue Apoou. NPUMEHSITh €ro JJIs TpeoOpa3zoBaHus APoOeii.

BbInoHATH JelcTBUSI C anreOpandeckKuMu JpoOsiMH  TIpH
HEOOXOJIMMOCTH C Hampapisiomed mnomouslo. [IpuMeHsaTs
peoOpa3oBaHus BBIpAXEHUH Uil pelieHus 3agad. BbipaxkaTh
nepeMeHHble 13 ¢opmyn (pU3MYECKHX, TE€OMETPHUECKHUX,
ONMCHIBAIOUINX OBITOBBIE CUTYyallMM) NpU HEOOXOAMMOCTH C
HaIIpaBIAIOIIEH IOMOILIBIO.

YpaBHeHus KBanpatHoe ypaBHeHue. Henonnoe kBanpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE YPAaBHEHHUS.

U HepaBeHCTBA. dopMyna KOpHEW KBaApaTHOTO ypaBHEHUs. 1eopema Buema. |3anucbiBaTh (OpPMYJYy KOPHEH KBaJpaTHOTO ypaBHEHUS;

KBanpartnsble Pemenue ypaBHeHu, CBOAAIMNXCS K KBagpaTHbIM. [IpocTelinne | peliaTh KBaJpaTHble YPaBHeHUs] — TOJHbIE U HEMOJHBIE (C

YPaBHeHHA IpOOHO-pallOHAJIbHbBIE YPABHEHHUS. HCIOJIb30BAHUEM CIIPABOYHOM MHPOPMALIUN).

(154) Pemenune TEKCTOBBIX 3agad € TNOMOINBIO KBajpaTHbIX | [IpoBoAMTH mpocTeiilmme uccaeI0BAHUSI  KBaJPAaTHBIX
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YPaBHEHUH.

YPaBHEHUM.

Pemiath ypaBHeHUsl, CBOASIIMECS K KBAJPAaTHBIM, C TOMOIIBIO
npeoOpa30BaHM U 3aMEHOM MEPEMEHHON C OMTOPOM Ha aJITOPUTM
MpaBuia.

Ha0uaogath ¥ aHAJIM3UPOBATH CBS3b MEXIYy KOPHSMU U
K03 GUIIMEeHTaMH KBAJAPaTHOTO YpaBHEHUS.

Ilpumenams ~ meopemy  Buema ons peulenus3aoay
(c ucnonvzosanuem obpasya).

Pemiath TekcTOBBIE 3aJa4M anreOpanyeckuM CIOCOOOM:
NEPEXO/UTh OT CIIOBECHOW (OPMYIHMPOBKH YCJOBHUS 3aaud K
anredpanveckoil MOJENTH MyTEM COCTaBJICHHS YpaBHEHHS (IIpU
HEOOXOJUMOCTH C  HampaBJIOIIEH IMOMOINbBIO);  pellaTh
COCTaBJICHHOE ypaBHEHHUE; HHTEPIIPETUPOBATH PE3yIIbTaT.
3HAKOMHTBCS C UCTOPHEi Pa3BUTHUS aATCOPHI.

YpaBHeHust JluneltHoe ypaBHEHHE C ByMsI NIEpEeMEHHBIMH, ero rpaduk, |Pacmo3naBaTh JUMHEHHBIC ypaBHEHUS C ABYMS IEPEMEHHBIMU.
W HepaBeHCTBA. IIPUMEPHI PEIICHNS] YPABHEHUH B LIEJIBIX YHCIIAX. Crpoutb rpauky JIMHEHHBIX YpaBHEHUH, B TOM 4HCIE
Cucrembl Pemenne cucteM JBYyX JIMHEWHBIX YpaBHCHWH C JBYMs|HMCHOJBb3ys HudpoBble pecypebl (IIpH HEOOXOJUMOCTH C
ypaBHEHU nepeMeHHbIMH. [IpuMepbl pelieHus CHCTEM HEJIMHEHHBIX | OTOPOH Ha alrOPUTM Y4EOHBIX ACHCTBUI).
(13 9) YPaBHEHUH C IBYMsI IEPEMEHHBIMH. Pa3nuyarte napamienbHble U MEPECEKAIOIUECS MPSMBIE 0 UX
I'pagpuueckas  uumepnpemayus  ypasHenus ¢  08yMs|yPaBHEHHSIM.
nepeMeHHbIMU U CUCIEM YPAGHEHULL C 08YMsl NePEeMEHHbIMU. Pemate cucTeMbl JBYX JIMHEHHBIX YpPAaBHEHUH C JBYMs
Pemenne TEKCTOBBIX 3a/1a4 € IOMOILBIO CUCTEM YpaBHEHUI. NIEPEMEHHBIMU ITOJCTAHOBKOM U CIIOKEHUEM.
PemaTe npocreime CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SBISETCS JIMHEHHBIM NPU HEOOXOAMMOCTHU C HaNpaBIISIONIEH
IIOMOILBIO.
Ilpueooums  cpagpuueckyro  unmepnpemayuio  peuieHus
VpasHeHus: ¢ 08yMsi NePeMEHHbIMU U CUCTEM YPABHEHULL C 08V M3
nepemeHHbIMU.
PemiaTh TekcTOBBIE 3a1a4M aIreOpauecKuM CIocoOoM.
YpaBHeHust HucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBATH cBOlicTBa YUCIIOBBIX HEpPABEHCTB,

U HEPABCHCTBA.

HepaBeHcTBO ¢ 01HOM niepeMeHHON. JIMHEHbIE HEPABEHCTBA C

WJUTFOCTPUPOBATH X HA KOOPJAMHATHOW ITPSIMOIA.
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HepaBeHncTBa OJHOW TIepeMEeHHOM M uX pemenue. CUCTEMbl JTHHEWHBIX IIpuMeHATH cBOWCTBA HEPABEHCTB B XOJI€ PEILICHUS 33/1a4.
(12 v) HEPABEHCTB C OJHOW IIEPEMEHHOM U UX pELICHUE. Pemarb JuHEHHBIE HEpPaBEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHne pemeHus JMHEHHOTO HEPaBEHCTBA U UX CUCTEM | M300paXkaTh pelIeHHe HEPAaBEHCTBA Ha YUCIIOBON MIPSIMOIA.
Ha YMCJIOBOM MPAMOI. PemiaTh crcTeMbl TMHEHHBIX HEPABEHCTB, U300paKaTh peIICHUE

CUCTEMbI HEpPABEHCTB Ha YHCJIOBOM NMPSIMOM IIPU HEOOXOIUMOCTH
C BU3yaJIbHOM OTMOPOM.

DOyHKIMH. ITonarue ¢ynkumu. OOGnacTh ONpEAETICHUs U MHOXECTBO HUcnonb3oBath  (QYHKIHOHAIbHYIO  TEPMHHOJIOTHIO M

OcHoBHBIC 3HayeHu QyHKuuu. CriocoObl 3a1aHust QyHKIUI. CHMBOJINKY.

NOHATHUS I'paduk dynkmum. CpoiictBa QyHKIMHM, UX OTOOpakeHHE HA | BLIYMCAATH 3HAYeHUst QYHKIUH, 3aJaHHBIX (opMyiamu (IIpU

(5 9) rpaduke. HEOOXOJMMOCTH HCIONB30BaTh KaJbKYJSATOP); COCTABJISATH
Ta0 MBI 3HAYeHHI QYHKIUH.
CTpouTthb o Toukam rpagpuku QyHKIHH.
OnuceiBaTh CBOICTBAa (QYHKIMK HAa OCHOBE €€ rpaduyecKoro
IOPEJICTaBICHUS IpU  HEOOXOJUMOCTH C  HallpaBIISIOIIEH
MOMOIIBIO.
Hcnoan3oBare  QYHKIMOHAIBHYIO  TEPMHMHOJIOTHIO U
CHMBOJIUKY.
HccaenoBarpy mnpumMepsl rpaduKoOB, OTPAKAIOLUMX peasibHbIE
nporeccel U sBieHus. IIpuBOAMTHL NpHUMepPBI MPOLECCOB U
SIBJICHUH C 33JJaHHBIMHM CBOWCTBaMH.
Hcnoab30BaTh KOMIBIOTEPHBIE MPOrPAMMBI JIJTSI TOCTPOSHHS
rpaduKoB QPyHKIUI 1 U3yYeHHS UX CBOMCTB

DyHKIHMH. Urenne u mnoctpoeHue rpadukoB @yHkumid. [Ipumeps! | HaxoauTs ¢ noMombio rpaguka GyHKIUN 3HAYCHUE OJHON U3

YucioBbie rpaduKoB (PYyHKIHMHA, OTpaXKaroInX peabHbIe MPOLECCHI. paccMaTpUBaeMBbIX BEJIMUWH 110 3HAUYCHHIO IPYTOM.

QyHKIMHn OyHKIUY, ONHKCHIBAIOLIME  TPAMYI0 U 00paTHy10 | B HECIIOkKHBIX Ciydasx BbIpaxaTb (GopMyJioil 3aBHCHMOCTH

(9 v) MIPONOPIMOHATILHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. | MeXmay BEIUIHHAMHU.

I'paduk pynKIIIH Y = X2,
Oyukmun y = X4,y = X3,y = Vx7y =*_epaguueckoe
X

peuierue YpagHeHUll U cucmem ypasHeHull.

OnuceiBaTh XapakTep MW3MEHEHWS OJHOW BEIMYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYroi

Pacno3naBare BuIbl u3ydaeMblx ¢yHkiuil. Iloka3biBaTh
CXeMATHYeCKH TII0JIO)KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadgukoB (yHKIMIA Buga:y = X%, y = X,
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y=vxy =k

Hcnoab3oBarh GQyHKIMOHAJIBLHO-TPadUUYECKHE
NpeACTABJIEHUS IS PEIICHUS U UCCIICIOBAHUS YPaBHEHUH U
CUCTEM yPABHEHUM.

IIpumeHnsiTe MUGPOBLIE pecypchbl I TOCTPOSHUS TpaduKoB
(byHKIHIA.

IloBTOpEHue

M 00001EeHNEe
(6 9)

[ToBTOpEHNE OCHOBHBIX MOHITUIH W METOJOB KypcoB 7/ U 8

KJIacCOB, 0000IIEeHE 3HAHUH.

IIpumeHsATh €nOCOOBI CpAaBHEHUS UHWCEJ, BBIYMCIICHHIA,
peoOpazoBaHuil BbIpaXKEHUH, PEIICHUS YPaBHEHUI.
OcyuiecTBAATE CAMOKOHTPOJb BBINOJIHAEMBIX JCHCTBUNA H
CaMONPOBEPKY pe3yJibTaTa BBIYHCICHUM, MpPeoOpa3OBaHUM,
TTOCTPOCHUH.

Pemiate 3agayu W3 peaJibHOW  KHU3HHM, TPUMEHATH
MaTeMaTUYeCKHe 3HAHWS JUIsl pPElIeHHs 3aJad U3 JAPYyTrux
MPEIMETOB.

PemaTh TeKkcTOBBIE 321241, CPABHUBATh, BLIOUPATH CIOCOOBI
pelIeHus 3a1a4u.

9 kiaacc (ne menee 102 u)

Ha3Banue
pasnesa (TemMbl)
Kypca (4uci10

OcHoBHOE coaep:kaHue

OcHOBHBbIE BU/IBI 1€SITEJIbHOCTH 00yYAKOLINXCS

4acoB)
Yucaa n PanvonaneHble uMcna, uppayuonanvHvie uucia, koweunvle u|Pa3BuBaTHL NpeacTaBJeHHMsl O YHCIaX: OT MHOXECTBA
BbIYMCJICHHS. beckoneuHvle decsimuunble opoou. MHnooicecmeo | HaTypalTbHBIX YUCEN 10 MHOYKECTBA JCHCTBUTEIBHBIX YUCE.
JleficTBUTEIbHBIE | Oelicmeumenvhvlx — yucen,  oOelicmeumenvhvie yucia Kaxk| O3HAKOMHTbCS c BO3MOXHOCTBIO MPEACTABIICHUS

yucjaa

beckoneunvle decsimuutvle 0pobu. Bzaumno oono3naunoe

JIECTBUTEIIFHOIO YHCIIa KaK OCCKOHEUHOM JECATUYHOM I[p06I/I,
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(99)

coomeemcmeaue MexHcoy MHONCECMBOM OelCMBUMENbHbIX YUCe
U MHOJCECTBOM MOUEK KOOPOUHAMHOU NPSAMOLL.

Cpasnenue  OelicmeuUmenbHbIX — Hucen,  apugmemuyecKue
oeticmeus ¢ 0eucmeumelbHbIMU YUCAAMU.

[TpubnmkeHHOE 3HAUCHUE BEIMYMHBI, TOUHOCTh IPUOIFKEHUSI.
Oxkpyrnenne uwncen. [Ipukuaka ©  OICHKAa pe3yJIbTaTOB
BBIUHMCJICHHUH.

NPUMEHATHh JICCATHUYHBIE TPUOIMKCHUS pallMOHAIBHBIX H
HMppalMoOHaIbHbIX YUCE.

3anucvieamo, cpasnusamo u yRopaoouugams
OeticmseumenvHble YUCA.

BbInoJyiHATL, codeTas YCTHbIE M MHUCBMEHHBIE MPHUCMBI,
apumMeTHyecKHe AefCTBUA C PAUMOHAIBHBIMU YHCIIAMMU;
HAXOJAHMTh 3HAYCHUS CTCEIEHEH C IIeNbIMH II0Ka3aTeIIIMH H
KOPHEH; BBIMUCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUM.
[Monyuyurs mnpeacraBjieHHe O 3HAYMMOCTU JECHCTBUTEIBHBIX
Yyycell B MPAKTUYECKOU IESITEIbHOCTH YeI0BEKa.
AHaJIM3UpPOBATHL M [1eJ1aTh BBIBOAbLI (I0CJI€ COBMECTHOIO
aHaJIM3a) O TOYHOCTH MPUOIMIKCHHS JEHCTBUTEIBHOIO YHCIIA
MIpU pEIICHUH 3aad4.

OKpyrJifiTh [CHCTBUTEIIBHBIE YKCIIA, BBIMOJHATH NMPUKHAKY
pe3yJibTaTa  BBIYMCICHHH, OLEHKY 3HAQYEHUHW  YHCIIOBBIX
BBIPAKEHUM.

3HaAKOMUTBCA C UCTOPUEN Pa3BUTHSA MATEMATHKH.

YpaBHeHnust JIuneiliHoe ypaBHeHME. PenieHre ypaBHEHUH, CBOAAIIUXCS K OcBanBaTh, 3aNOMMHATL W TPHMEHSATH TIpaduyecKue
U HepaBeHCTBA. JIMHEHHBIM. METObl TIPU PEIICHUU YpaBHEHUW, HEPABEHCTB M UX CHUCTEM
YpaBHeHnus KBangpatHoe ypaBHeHUe. Pemenne ypaBHeHMH, cBOASIMXCSA |(MpH  HEOOXOJUMOCTH C ONOPOHl Ha anropuT™M y4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaipaTHBIE YpaBHEHMS. JecTBUi).
nepeMeHHOU Ilpumepvr  pewenusi ypaeunenuti mpemveu u yemeepmou | Pacmo3HaBaTh 1eble U JPOOHBIE YpaBHEHUS.
(14 v) cmenenell pasnodcenuem Ha MHONCUMETU. Pemiaty JuHeliHble U KBaJpaTHble YPaBHEHUs, YPaBHCHMUSI,
Pemenue npoOHO-palioOHAIBHBIX YPaBHEHUH. CBOJMIIMECS K HHUM, IMpocTeiie IpoOHO-palliOHaIbHbIE
Pemmenne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM METOAOM. YpaBHEHHUS.
IIpeaaaraTs BO3MOXHBIE CITOCOOBI pEeIIEHUs] TEKCTOBBIX 3ajad,
o0cy1aTb MX M PpemlaTb TEKCTOBBIE 3aJladyd  pPa3HBIMU
CIOCO0aMH.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS MaTeMaTUKU
YpaBHeHnust JluneiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U ero rpaduk. | (OcBaMBaTh M MPUMEHSITh IIPUEMBI PEIICHUS CUCTEMBI JIBYX

1 HepaBeHCTBA.

Cucrema qByX JIMHEHHBIX YPaBHEHHH ¢ IBYMsI IEPEMEHHBIMH U

JIMHEMHBIX ypaBHeHI/Iﬁ C ABYMs NIEPEMCHHBIMH U CUCTCMBI JIBYX
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CucreMbl

e¢ peuieHue. Penienue cucreM ByX ypaBHEHUM, OJTHO U3

YpPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBISACTCS JIMHENHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPON CTEIEHH. (TI0 BU3yaIbHOM O1Ope).
(14 v) I'paduueckas MHTEpIIPETALUS CUCTEMbI YPAaBHEHUH C ABYMS Hcnoab3oBaTh (QyHKIIMOHATHHO-TpAQUUISCKUE MPEIACTABICHUS
[I€PEMEHHBIMHU. JUISl PEeLICHUs] M UCCJIeIOBAHUS YPABHEHUM U CUCTEM.
Perrenue TeKCTOBBIX 3a7a4 alNredpanyecKuM CrocodoMm. AHAJIM3MPOBATH TEKCTHI 3324, peliaTh UX alreOpandyeckum
CHocoO0OM: MepexoaUuTh OT CIOBECHON (OPMYIHUPOBKH YCIOBUS
3a/1a4M K anredpandeckoi MOJEIu MyTEM COCTABJICHUS CHUCTEMBI
YPAaBHEHUH; pemaTh COCTaBJICHHYIO CHUCTEMY YpPaBHEHMII;
HHTEPIPETHPOBATH PE3YJILTAT.
3HAKOMMTBCS C HCTOPHe pPa3BUTHS MaTeMaTHUKU
YpaBHeHnus YucoBble HEPaBEHCTBA U UX CBOMCTBA. Yurath, 3alUCBIBATH, IOHHMATh, HWHTEPHPETHPOBATH
U HEPaBEeHCTBA. JIuneliHble HEPABEHCTBA C OJJHOM IEPEMEHHOM U UX PELLEHUE. | HEPaBEHCTBA; UCIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl TMHEWHBIX HEPAaBEHCTB C OJHOM MEpeMEHHON M uX | BLIMOAHATH npeoOpa3oBaHus HEPABEHCTB, HCNOJIb30BATh s
(16 9) peuieHue. npeoOpazoBaHus CBOWCTBA YMCIIOBBIX HEPABEHCTB.
KBagpaTHble HEpaBEHCTBA U UX PEILICHHUE. Pacno3HaBaTh JTMHEHHBIE U KBaIPAaTHBIEC HEPABEHCTBA.
I'padnueckas  uHTepmpeTanusi HEpaBeHCTB M cucTeM | PemiaTth  JMHEHHBIE  HEPAaBEHCTBA, CHUCTEMBI JIMHEHHBIX
HEPABEHCTB C JIByMS [IEPEMEHHBIMU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINX KBAJPATHOE
HEPaBEHCTBO, U peIIaTh UX; 00CYKAATh MMOTYUCHHbIE PEIICHMUS.
HN300paxkaTh penieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCIIOBOM TMPSAMOM, 3alMCbIBATH PEIICHUE C TOMOUIBIO
CUMBOJIOB.
Pematp KBagpaTHbIE HEPABEHCTBA, UCIIONb3YsI rpapuuecKue
IIPEICTABIICHHUS.
OcBauBaThb M NPHUMEHATbL HEPABEHCTBA NPU PEIICHUH
Pa3IMYHBIX 33/1a4, B TOM YHUCJIE€ TPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBagpatuunas ¢ynkuus, e¢ rpaduk u cBoictBa. [lapabona, | Pacmo3HaBaTh BUbI U3ydaeMbIX (DYHKIHI, WIJIKCTPHPOBATH
(16 u) KOOpPJMHATHl BEPIIMHBI 1apadoJibl, OCb CHMMETPHH Mapadoibl. | CXeMATHYECKH, 00BSICHATh PACIIOIIOKCHHE HA KOOPIHMHATHOM

CreneHHble QYHKIMH C HATYPAILHBIMH ITOKA3aTeIsIMH 2 U 3, UX
rpaduKu U CBOICTBA.
I'paduku Gpyskumit: y =kx,y = kx + b,,y = ax?,y = ax®y
=Viy =k

X

iockoctu rpadukoB GyHkiwmii Buga: y =kx,y =kx+b,,y = ax?,
— ay3

y = ax’,

y=+X y= —B 3aBHCHMOCTH OT 3Ha4eHUH KOd(PPHUINEHTOB;

OIIUCHLIBAThH UX CBOMCTBA.
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Pacno3naBaTh KBaIpaTUYHYIO QYHKIHUIO IO popMyJIe.
IIpuBoauTs, mNpPUMeEpPHI KBAJIPATUYHBIX 3aBHCUMOCTEH U3
peanbHOM KU3HU, PU3HKH, TEOMETPHH.

BoisiBasiTh 1 00600maTh 0COOEHHOCTH TpaduKa KBaIPaTHIHOM
dyuknuu Y = ax? + bx + ¢ (1pu He06XOAUMOCTH C HAMPABJIAIONIEH
MTOMOIIIBIO).

CtpouTs 1 H300pakaTh cCXeMaTH4eCKHU rpauKu KBaJPaTUIHbBIX
(yHKIMiL, 3a0aHHBIX popMynamMu BHAay = ax?,y = ax® + q, Y
=a(x + p)?, y = ax? + bx + ¢ (npu HEOOXOIMMOCTH C BU3YalbHOI
OTIOPOi).

AHAJIU3MPOBATH U IPUMEHSATH CBOICTBA N3yUYeHHBIX (DYHKIIHIA
JUIE UX TOCTPOEHHs, B TOM YHCJIE C IMOMOIIBIO MH(POBBIX

pecypcoB.

YuciaoBble
N0CJIe0BAaTEIbHOC
™

(154)

IToHsTHE YMCIIOBOM MOCIEIOBATEIBHOCTH.

3amaHne TMOCIIeAOBAaTEIFHOCTH PEKYPPEHTHOH (GopMmyon u
¢bopmyI0it N-TO uiIeHa.

Apudmernueckas u reomerpudeckas nporpeccuu. Popmyisl N-
ro wieHa apuQMeTHYecKod U TeOMETPUYECKOW MpOorpeccuid,
CYMMBI IIEPBBIX N YJIEHOB.

H3zobpasicenue unenos apupmemuyeckou u 2eoMempuiecKkol
npozpeccuil moyKamu Ha KOOPOUHAMHOU NIOCKOCTIU.
Jlunetinwiil u SKCNOHEHYUANbHBIL POC.

CrooicHvle npoyenmeul.

OcBauBaTh ¥ NMPUMEHATH HUHICKCHbIE 0003HAYCHHUSI, CTPOUTH
peYeBble BBICKA3bIBAHHMS C HMCIOJIb30BAHUEM TEPMHUHOJIOTHUH,
CBSI3aHHOM C IMOHATHUEM IOCJIEI0BATEILHOCTH.

AHaau3UpoBaTh GOpMyITy N-TO WieHa NOCIeI0BaTeIbHOCTH UITN

PEKYPPEHTHYIO bopmyy " BBIYHCJIATH YJICHBI
MOCJIEZIOBATEIbHOCTEH,  3aJaHHBIX  3TUMHU  (QopMyJaMHu.
YcranaBauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUN

MOCJIEZIOBATEILHOCTH, €CJIM BBIIUCAHBI MEPBbIE HECKOJBKO €€
YJICHOB.

Pacno3sHaBath  apu(pMETHUYECKYl0 U  T€OMETPUUYECKYIO
IIPOrPECCUU TPU Pa3HBIX CIIOCO0AX 3a1aHusl.

Pemiath 3amauM ¢ HCHOAB30BaHMEM (oOpMys N-ro uieHa
apu(MeTHyecKoil U TeOMETPUYECKON Mporpeccuid, CyMMBbl
MIEPBBIX N YJIEHOB C ONOPOH Ha CIIPABOYHYIO HH(OPMAIIHIO.
H3obpasicamy  unenvl nocie0o8amenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOUL NIOCKOCTU.

PaccmaTpuBaTh NpUMepbI NPOLECCOB U ABJICHUN U3 peaIbHOU
KU3HU, WUTIOCTPUPYIOLME HW3MEHEHHEe B apudMeTnyeckoi
IIPOrPECCUU, B TEOMETPUIECKOIN MPOTPECCHH; U300paxicams

73




coomeemcmayiowue 3a8UcCUMOCU 2pagduiecKu.

Pemate mnpocreiimiue 3ajayd, CBS3aHHBIE C YHCIOBBIMHU
IIOCJICIOBATEIFHOCTSIMUA, B TOM YHCIIE 3aJaddl M3 DPEabHON
KHU3HH  C  HCIOJB30BAaHMEM  HHU(POBBIX  TEXHOJOTHM
(97eKTPOHHBIX Ta0NHUL, TPa)UIECKOr0 KAIBKYJISATOPA U T.I1.).
Pewamp 3a0auu Ha crodicHvle NPoyeHmol, 8 MOM Yucie 3a0ayu
U3 peanbHOU NPAKMUKU (C UCNONb30BAHUEM KANbKYIAMOPA).
3HAKOMHUTBCS ¢ HCTOPHEi Pa3BUTHS MAaTEMAaTHKH.

IHoBTOpEHME,
0000mEeHMeE,

CUCTEMaTHU3alus

3Hanm“41

(18 u)

Yucina M BbIYMCIeHHMs (3alUCh, CpaBHEHHUE, JEHCTBUS C
JNEHUCTBUTENBHBIMU YWCIIAMU, YHUCIIOBas MpsiMasi; MPOLEHTHI,
OTHOIIECHHUS, IPONOPLMH; OKPYIJIEHHE, IPUOJINKEHHUE, OLIEHKA;
pellIeHre TEKCTOBBIX 3a/1a4 apu(METHIECKIM CITIOCOOOM).

AJiredpanyeckue BbIpaKeHHsI (mpeoOpa3oBaHue
anreOpanvyecKuX BhIPAKEHUH, TOMYCTUMbIEC 3HAUCHMUS).
@yHKkuMM (IIOCTPOEHHME, CBOWCTBA M3YyUYEHHBIX (YHKIIHMH;
rpaduuecKoe pelieHne ypaBHEHUH 1 UX CUCTEM).

OnepupoBare MNOHATHAMH. MHOXECTBO, IOJMHOKECTBO,
OIlepaluy HaJl MHOXKECTBAMU; MCII0JIb30BaTh I'paduuecKoe
IIPEICTABIICHNE MHOYKECTB JUJIS OIMCAHUS PEAJIBHBIX IIPOLIECCOB U
SIBJICHUM, TIPU PELIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.
AKTYaJIM3MPOBAaTh TEPMHHOJIOTHIO U OCHOBHBIE 1CHCTBHS,
CBSI3aHHBIE C YMCJIAMH. HATypaJbHOE YHUCIIO, IPOCTOE U
COCTABHOE 4YMCJIA, JEIMMOCTb HAaTyPAJIbHBIX YHUCEI, NPU3HAKH
JETUMOCTH, LI€JI0€ YUCIIO, MOYJIb YHcia, OOBIKHOBEHHAs! U
JecsiITUYHas 1poOu, CTaHAAPTHBIA BUJ YHClia, apu(pMETHUECKHM
KBaJpPAaTHBIN KOPEHb.
BbInoJHATH 1eHCTBUS, CPABHMBATH M YINIOPSIA0YMBATh YHCIa,
IPEACTABIATh YUCIA HAa KOOPAMHATHOW IIPSMOM, OKDPYIUIATH
YHUCIIA; BBINOJHATL NPUKHAKY U OLEHKY pe3yibTaTa
BBIYKCIICHUM.
Pemath TekcTOBBIC 321241 apUPMETHUECKUM CITIOCOOOM.
PemaThs npakTu4eckue 3aa4u, CoJiepKalire IpOLUEHTHI, TOJIH,
YaCcTH, BbIPaKAarOLIUE 3aBUCHUMOCTU: CKOPOCTb — BpeMs —
paccTosiHue, IIeHa — KOJHMYECTBO — CTOMMOCTB, O0O0BEM
paboTel — BpeMs — MPOU3BOJUTENHHOCTD TPY/a.
Pa30ouparte peanbHble )KM3HEHHBIE CUTyallud, (P)OPMYJIHPOBATH
UX Ha S3bIKE MAaTEMaTUKH, HAXOAUTH pEIICHUEe, IIPUMEHSA
MaTeMaTHYECKUH annapar, HHTepIpeTHPOBATh Pe3yJIbTaT
OnepupoBaTh NOHATHSIMHU: CTENIEHD C LIETBIM [10KA3aTEIEM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpeHb, MHOTOUJIEH,
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anredpandeckas IpoOb, TOXKIECTBO.

BbINOHATH OCHOBHBbIE JA€HCTBUSI BBINOJHATH PACUYETHI IO
¢dopmynam, mpeoOpa3oBBIBaTh IEJbIE, JIPOOHO-PAIIMOHAIBHBIC
BBIPQKEHUS W  BBIPAKEHUS C KOPHSIMH, pPEaIH30BHIBAThH
pa3ioKeHue MHOTOWICHAa HAa MHOXXHUTEIM, B TOM 4YHCIE C
WCIOJIB30BaHUEM (OPMYJ Pa3sHOCTH KBAJApaToB M KBajapara
CYMMBI H Pa3HOCTH (C OIOPOW Ha CIPABOYHYIO WH(MOPMAIIHIO);
HAXOJUTh JIOMYCTHMbIE 3HAYEHUS IEPEMEHHBIX ISl IpOOHO-
palMOHATILHBIX BBIPAKECHUH, KOPHEH.

MoneaupoBaTh ¢ MOMOIIBIO (HOPMYJT peabHBIC MPOIECCHl U
SIBIICHHSL.

OnepupoBaTh NOHATUAME: QYHKIUS, TpaQuK (YHKIMH, HYIU
(GYHKIMK, TPOMEXKYTKH  3HAKOIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yObIBaHHS, HAUOOJIbIIICE M HAMMEHBIIICE 3HAUCHHUS
(GyHKIHH.

AHaJHM3UPOBATDH, CPABHUBATH, 00CYK/AaTh CBOMCTBA (PYHKIIHIA,
CTPOUTH UX rpapuKu.

OnepupoBaTh MNOHATHSIMU. TpsMas MPONOPLUOHATIBHOCTD,
oOpaTHast ~ NPONMOPLUUOHAIBHOCTb,  JIMHEHHAas  (QYyHKIMS,
KBaJ[paTHuHas QpyHKLUs, napabona, runepooa.

Hcnoan3oBaTh rpadpuku A51s ONpeieieHns CBOMCTB, IPOLIECCOB
W 3aBUCUMOCTEH, Ui pemeHHs 3aJa4 W3 JPYTHX y4eOHBIX
MPEIMETOB M PEAbHOW JXU3HU; MOJAEJHPOBATH C TOMOIIBIO
rpauKOB peasibHbIE MPOLECCHI U SBICHHUS.

Boipa:kaTh ¢opmysiaMu 3aBHCHMOCTH MEX1y BETNIHHAMHU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 'OAAM OBYYEHMUS)

7 xjaacc (He MeHee 68 )

Ha3zBanmue
pazaena (TemMbl)

OcHoBHOe coepxaHue

OcHOBHBIE BUBI 1eSITEJILHOCTH 00y4aI0 M XCH
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Kypca (4McJ10

4acoB)
IIpocreiimme IIpocreiinme reomerpuyeckie 00BEKThI: TOUKH, IPsMBbIE, Tyud | POpMYIMPOBATH OCHOBHBIE IOHATHS U ONPEIEICHHUS.
reOMeTPHYECKHEe | U yIJIbl, MHOIOYTOJIBHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YCHHblE  T€OMETpPUUYECKHE  (QUIYpHI,
(urypsi CMexHbIe U BEPTUKAJIbHBIE YIJIBL. ompeieJAiTb MX B3aUMHOE paCIOJIOKEHUE, BBINOJHATH
U UX CBOMCTBA. Pabota ¢ mpocTeHmmMuy yepTeKamu. YEepTEXK IO YCIOBUIO 3aJaud (C MCIOIb30BAHUEM CMBICIOBOM
N3mepenue W3MepeHue JMHEHHBIX U YIJIOBBIX BEIMYUH, BBIYMCIECHHUE |OIOPBI: HABOSIIME BOIPOCHl W/WIM AIrOPUTMa y4eOHBIX
reOMeTPHYECKHX | OTPE3KOB U YIIIOB. neicTBuil).
BEJIMYMH [lepumerp w  tomans  ¢uryp, cocraBieHHbIX 13| [IpoBOANTH MpOCTEUIIME MOCTPOSHHS C TIOMOIIBIO IUPKYIIS U
(14 9) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
H3mepATh TMHENHBIE U YITIOBBIE BEIMYUHBI TEOMETPUYECKHUX U
NPaKTUYECKUX OOBEKTOB.
OnpenensiTb «Ha IJIa3» pa3Mepbl peajbHbIX OOBEKTOB,
MPOBOJMTH IrpyOyI0 OIIEHKY UX Pa3MepoB.
Pematp 3a7aun Ha BBIYMCIEHUE JJIMH OTPE3KOB M BEJINYUH
YTJIOB.
PewmaTe 3a1a4y Ha B3aMMHOE PACIIOJIOKEHUE TEOMETPUYECKUX
duryp.
IIpoBoauTh KIaccu(UKaIUIO YIIIOB, BBIYUCIATH JIUHEHHBIE U
yIJIOBbI€ BEJIMYUHBI, MPOBOAUTH HeECJ0KHble HEOOXOIMMBbIe
JIOKa3aTelIbHbIE PACCyKICHHUS.
3HAKOMHUTBCA C UCTOPUEN PA3BUTHS F€OMETPHH.
Tpeyroabuuku IlonaTHe O paBHBIX TPEYrojJbHHKaX W  IepBUYHBIEC | Pacmo3HaBaTh mapbl paBHBIX TPEYTrOJIBHUKOB HAa TOTOBBIX
(22 ) NPEJCTAaBICHUS O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |deprexax (C yka3aHHEM HPU3HAKOB) MPU HEOOXOAUMOCTH C

IIPU3HAKa PAaBEHCTBA TPEYTOJIBbHUKOB.
[Ipu3Haku paBeHCTBA  MPSIMOYTOJNbHBIX  TPEYrOJIbHUKOB.
CBOMCTBO MEIMaHbI IPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
PaBHOOEIpEHHBIE U PABHOCTOPOHHHUE TPEYTONbHUKY. [Ipu3Haku
U CBOICTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA.

[IpotuB Oonbiiell CTOPOHBI TPEYTOJbHUKA JICKUT OOJIBIIUI
YTOIL

BU3yaJIbHOU OIIOPOiA.

BeiBomuTh  crneAcTtBus  (PaBEHCTB  COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJIbHUKOB.

®opMyaHpoOBaTh OIIPEIETICHUS: OCTPOYT'OJIBHOTO,
TYNOYTOJIBHOTO, IIPSAMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OHUCCEKTPUCHI, BBICOTHI,
MEJIMaHbl TPEYrOJbHHKA; CEPEIMHHOrO IEpIEeHINKYJIsIpa
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[Ipocreiiimne HepaBeHCTBAa B TIeoMeTpuu. FHepagencmeo
mpeyeonvruxa. Hepasencmeo nomanoti.
[psMOYTOBHBIN TPEYTONBHUK ¢ yriioM B 30°.

HepBBIe IOHATHA O I0KA3aTCIbCTBaxX B ITCOMETPHUH.

OTpe3Ka; NepuMeTpa TPEYrojbHHKA MPH HEOOXOJUMOCTH C
OIOPOM Ha aJTOPUTM MpaBUJIa.

®opMyJIMpOBaTh CBOICTBA M NpPHU3HAKU PaBHOOEIPEHHOTO
TpeyroJjbHHUKa.

CrpouTthb yepTexu, pelmaThb 32424 C [IOMOILBIO HAXO0XKIEHUS
PaBHBIX TPEYTOJILHUKOB.

I[IpumeHATH MpU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYTrOJIbHUKOB B 3ajadyax (C HCIOJIb30BAHUEM CMBICIIOBOM
OTOpPBI: HABOJSAIINE BOMPOCHl H/WIKM alrOpUTMa y4eOHBIX
JEHCTBHI).

Hcnonb3oBath 1UPpPOBBIE peECYpPChI
CBOMCTB U3y4aeMbIX (UTYp.
3HAKOMMTBCS C HCTOPHe pa3BUTHS T€OMETPHUHU.

JIig  HUCCJICJOBAHUA

ITapanienbHbie [TapannensHeie mpsmbele, uX cBoiictBa. Hakpecr nexamue,| @opMy/aupoBaTb NOHATHE  MApAUICIbHBIX  HPSMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHHUE YIJIbI (0Opa30BaHHBIE IIPU | HAXOAUTH MPAKTHUECKUE IPUMEPHI.
yIJioB HEPECEUEHUH apaJUIETIbHBIX MIPSIMBIX CEKYILIEH). M3yuares cBoiicTBa yriioB, 0Opa30BaHHBIX IPU MEPECEUECHUU
TPeyroJbHHKA [lpu3Hak  mapauIeTbHOCTH  NPSAMBIX  4Yepe3  PaBEHCTBO | IapajlIENIbHBIX IPAMBIX CEKYILEH
(14 9) PacCTOSAHUM OT TOYEK OJTHOM MPSAMOM 10 BTOPOH MPSAMOM. IIposoauTe noka3areabcTBa. DOPMYJIHPOBATHL Teopemy
CyMMa yriioB TpeyroJIbHUKa U MHOTOYTOJIbHHKA. NapajyIeIbHOCTH  JIByX INPSAMBIX € IIOMOIIBIO  YIJIOB,
BHenHue yriel TpeyrojibHUKa 00pa30BaHHBIX IPH IEPECEYEHUU JTUX INPSAMBIX TpPETbeH
IPSIMOiA.
BbruucasiTe CyMMy yIJIOB TPEYroJbHHKA U MHOTOYTOJIbHHKA.
Haxoauth uncinoBele M OyKBEHHBIE 3HAu€HHs YIJIOB B
reOMETPUUECKUX 3a7a4aX C MCIOJIb30BaHHUEM TEOPEM O CyMMeE
YIJIOB TPEYTOIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCH ¢ HCTOPHEH pa3BUTHUS T€OMETPUU.
OxpyKHOCTH OKpy»KXHOCTb, XOpAbI U TUAMETPHI, UX cBoWcTBa. KacaTenbHas k| @opMyJIUpOBATH  ONpeesieHHsi:  OKPY)XHOCTH,  XOPJBI,
H KpYT. OKpYXHOCTH. OKpY’KHOCTb, BIIMCaHHass B yroi. [lowamue o|nuaMeTpa U KacaTelbHOW K OKpyxHocTu. M3ydarh unx
T'eomerpuueckue |/'MT, npumenenue 6 3aoauax. buccekmpuca u cepeounHwili| CBOICTBA, MPU3HAKU, CTPOUTDH YEPTEKH.
NOCTPOCHHA NnepneHOUKyIAp Kak 2eomempudeckie Mecma mo4ex. HccaenoBars, B TOM 4KClIe HCNOJb3YH HU(POBbIE pecypcehl:
(14 g) OKpy»KHOCTb, ONMCAaHHAsI OKOJIO TPEYrojbHUKA. BrucaHHas B | OKPY’KHOCTb, BIMCAaHHYIO B yroJl; LEHTP OKPY:KHOCTH,
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TPEYTOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B yroJI; paBEHCTBO OTPE3KOB KacaTeIbHbIX
Hcnonvzoeamv memoo I'MT ons dokazamenbcmea meopem o
nepeceyeHulu OUCCEeKmpUc y2io8 mpeyeoibHUKa U cepeouHHblX
NepneHoOUuKyIApo8 K CMOPOHAM MPEY2ONbHUKA C NOMOWbIO
I'MT.

OBinageBaTh NOHATHSIMH  BIMCAHHOUN
OKPYXHOCTEH  TpEyrojbHUKA, HAXOAUTH
OKPY’KHOCTEH C OIIOPOM Ha AJITOPUTM IIpaBUJIA.
PemiaTth OCHOBHBIE 3a/1a4M Ha NOCTPOEHHeE: yIja, PABHOIO
JAHHOMY; CEpEAMHHOrO MEePIEHAUKYIISIpa TaHHOTO OTPE3Ka;
OpsiIMOM,  MpoXonfdliedl  4epe3  JaHHYI  TOYKYy U
NEPICHIUKYISAPHON JaHHOW MPSMOI; OMCCEKTPUCHI JaHHOTO
yriaa; TPEYrojbHUKOB IO pPa3jIMYHbIM 3JEMEHTaM IIpH
HEO0O0XOMMOCTH C HAIPABJISIOLIEH TOMOIIBIO.

3HAKOMMTBCS C HCTOPHEl pa3BUTHUS T€OMETPHUH.

U OIMCAHHOH
LEHTPbl  3TUX

IHoBTOpEHMeE,
00001IeHIE
3HAHUH

(49)

[ToBTOpEeHNE M 06001IEHNE OCHOBHBIX IOHSATUH M METOJIOB
Kypca 7 KJacca.

Pemartn 3ala4YM Ha TMOBTOPCHUEC, WIUIIOCTPUPYIOIIHUE CBA3U
MCXKAY pa3IMYHbIMU YaCTsIMU KypcCa.

8 kiacc (He MeHee 68 u)

Ha3Banue
pasnesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coep:kaHue

OcHoOBHBIE BU/IbI 1€AITEJIbHOCTH 00y4aI0INXCS

YeThIpeXyroJbHUK
n

[TapannenorpamMm, €ero npu3HaKd K CBOMCTBA. YacTHBIE Cllyyau
napajuieiorpaMMoB  (IpSIMOYTOJIbHUK, poMO, KBajapar),

nx

H300pakaTh M1 HAXOAUTHL HA YEPTEkKaX YEThIPEXYTOIbHUKU
Pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

NPU3HAKU U cBoiicTBa. Tpanenus. PaBHOOOKas U MpsIMOYTOIbHAS
TpaneuuH.
Yoeoenue meouanul. Llenmpanvras cummempus

dopmyaupoBaTh onpeeJeHus: napajuiesorpamma,
IpsIMOYTOJIbHUKA, poM0a, KBajpaTa, Tparleuuu, paBHOOOKOH
Tparneuu, NpsMOyrojJbHON Tpanenuu.

Hcnonb3oBaTh MNpH  pelieHMH MNPOCTeHIIMX  3a1a4
MIPU3HAKU U CBOWCTBA: Mapaijiesiorpamma, IpsMOyroJIbHUKa,
pomOa, KBaJpara, Tpamnelud, paBHOOOKOH Tparenuwu,
IPSIMOYTOJIBHOM Tparnenuu.

IIpumeHsiT MeTOA yIBOEHUS MeEUaHbl TPEYrOJbHUKA C
OTOPOM Ha aJTOPUTM MpaBUIIA.

Hcnoan3oBate 1HQPOBBIE peCypchl Il  HCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYD.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHS reOMeTPHH.

Teopema PaJieca
U Teopema o
NPONOPUHMOHAIBH
BIX OTPE3KaXx,
NoA00HbIE
TPEYroJbHUKH
(154)

Teopema ®Daneca u meopema 0 NPONOPYUOHATILHBIX OMPEIKAX.
Cpennsist TUHUS TpeyroyibHUKA. Tpamnenus, e¢ cpeaHss TUHUS.
IIponopyuonanenvie  ompesKu,  NOCMpPOEHUE  YEemEEPMO20
NPONOPYUOHATLHO20 OMPeE3KA.

Cesoticmea yenmpa macc 6 mpey2onbHuxKe.
IlooobHbvle  mpeyzonbHUKU. Tpu  npusnaka
mpeyeonvrukos. IIpakTuyeckoe MpruMeHEHHE.

nooobus

IIpoBOoaAMTH MOCTPOEHUSA C IIOMOLIBIO HUPKYJIS U JINHEWKH C
ucnonp3oBanue  Teopempl  daneca U TeopeMel O
OPONOPLUOHANIBHBIX  OTpE3KaX, CTPOMTH  YETBEPTHIN
IPONOPLUMOHAIBHEIM OTPE30K C ONOPOH Ha 3PUTEIBHYIO
HarJIsJHOCTb.

Haxoauth no/100HbIE TPEYTOJIBHUKHM HAa TOTOBBIX YEpTEXkax C
YKa3aHHEM COOTBETCTBYIOLIMX MPHU3HAKOB I0A00MS TIIpU
HEOOXOJIMMOCTH C BU3YaJIbHOW OIOPOH.

Pemiath 3agauM Ha MOJOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI YEPTEXKEH M HaXO0XKICHUS
MOJOOHBIX  TPEYrOJIbHUKOB  TMpPU  HEOOXOIUMOCTH  C
HaMpPAaBJISAONICH TOMOIIBIO.

IIpoBoauTh 10Ka3aTENIBCTBA C UCIOJB30BAHUEM IPU3HAKOB
oJI00UsI HECJIOKHBIX T€OMETPUYECKHX 3aJad C ONOpoi Ha
ITOPUTM YUEOHBIX JEHCTBUM.

IIpumeHsiThb  TMONy4YEHHbIE  3HAHUS  NPU  PELICHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 MpU HE0OXOJUMMOCTH
C HaIlpaBJISIIOIIEH TOMOLIBIO.

3HAKOMHTBCS C HCTOPHEl pa3BUTHS T€OMETPHUH.
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ILnomanm.
Haxo:xnenue
nmjaomajaei
TPEyYroJibHUKOB

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

[TonsTre 06 00MIEH Teopun TUTOIA TN,

dopMynbl IS TIOMIAAA TPEYTOJbHHUKA, IapauiesiorpaMMa.
Ommuowenue niowadei mpeyeorbHUKO8 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIl.

Buluucnenue naowaodeii croscnvix ueyp uepes pasdouenue Ha
yacmu u 0oCmpoeHue.

[Tnomanu ¢puryp Ha KjaeT4aroit Gymare.

[Tnomany nomoOHBIX Guryp. Beranciaenue miomnanei. 3amayuu ¢
MPaKTUYECKUM COJAepKaHueM. Pewenue 3adau ¢ nomowwbio
Memooa 6CnoMO2amebHOU NIOWAaou.

OsiaeBaTh NMEPBUYHBIMHM MNPEACTABIEHUAMH 00 oOrieit

TeopuH Iiomanu (Mepsi), (OPMYJIMPOBATH CBOICTBA
TUTOIIA/IH, BBISICHSTh X HATJISIHBIA CMBICI.

[Mpumensty  GopMynsl  Iom@aM  Mapauienorpamma,
TPEYroJbHUKA, Tpameluy ¢ OMOpPOd Ha CIPABOYHYIO
uHdopmaruto.

IIpumeHaTb (hopmyTbI IO TN BBITYKJIOTO

I-IeTI:IpE":XyI‘OJHJHI/IKa 4epe3 AuaroHajii U yrojil MCxay HHUMHU C
OTIOPO¥ Ha CIIPABOYHYIO HH(POPMAITHIO.

Haxoanth miomaau ¢uryp, n300pakEHHBIX Ha KICTYATON
Oymare, HCI0JIL30BaTh Pa30MEHUE HA YaCTH U JOCTPOCHUE.
Pa30upath npuMepblI HCIIOJIB30BAHMS BCIIOMOTATEIILHOM
rmiaom@aan i peCHus rcOMETPUICCKUX 3a1ay.

Haxomuth miomanu moaoOHBIX (UTYp C OHopoi Ha
CIPaBOYHYIO UH(POPMAIIHIO.

BbIyucasiTh 1II0Ia1 Pa3InyHbIX MHOTOYTOJBHBIX QUTYD.
Pematp 3a1a4uu Ha TUIOMIA/Ib C TPAKTHUECKUM COJIEpPKaHUEM
MOCJIe COBMECTHOTO aHaJIH3a.

Teopema
Iudgaropa n
HaYyajIa
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€¢ 10Ka3aTeNbCTBO M TNPUMEHEHHE.
Ooparnas Teopema [Iudaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (PYHKIMII ocTporo yria,
TPUTOHOMETPUUYECKHUE  COOTHOIIEHUS B INPSMOYTOJBHOM
TpeyroibHuke. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
CooTHOIIEHNsT ~ MEXIYy CTOpOHAaMH B TPAMOYTOJIBHBIX
TpeyroyibHuKax ¢ yrinamu B 45° u 45°; 30° u 60°.

®opmynupoBate TeopeMy Iludaropa, menmoab3oBarb e¢ B
IIPAKTUYECKUX BBIYUCIICHUAX.

Brnaners NOHATUAMHU TPUTOHOMETPUUYECKUX (DYHKIIMHA OCTPOTO
yIiIa, IPOBEPATh UX KOPPEKTHOCTD.

BeiBOIMTHL ~ TPUTOHOMETPHUUYECKHE COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE C OMOpPOM Ha CHPABOYHYIO
nH(popMaIHnIO.

HccnenoBath  COOTHOLIEHUS  MEXIy  CTOPOHaMU B

MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX € yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBIIAIOIIEH MTOMOUIBIO.

HUcnoab3oBars  Qopmysnsl  npuBeAeHus U
TPUTOHOMETPHUUECKOE TOXKIECTBO JIJIsl HAXOXKICHUS
COOTHOILIEHUH MEXAy TPUTOHOMETPUUYECKUMHU (PYHKIUSIMH
pPa3sIMYHBIX OCTPBIX YIVIOB C OINOPOW Ha CIPaBOYHYIO

OCHOBHO€

80




nH(pOPMAIIHIO.

IIpuMeHATh MONyuyeHHbIE 3HAHWS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ad (IIpH HEOOXOAMMOCTH C ONOpOil Ha
JITOPUTM INPaBUIIA).

3HAKOMHTBCS C HCTOPHE pa3BUTHS T€OMETPHUHU.

Yrasl B BrnucanHble U HEHTpaJIbHBIE YT, YTOJ MEXAY KacareabHOU U | DOpMYJIMPOBATH OCHOBHBIE OIIPEACIICHHUs, CBS3aHHBIE C

OKPY’KHOCTH. XOPJIOH. yIJlaMU B Kpyre (BIUCAHHBIN yroJl, HEHTPaIbHBIN yro).

Bnucanunbie VYTubl MEXAy XOpJIaMU U CEKYLUMU. Haxoauth BOUCaHHBIE YIJIbl, ONMMUPAIOIIMECS HA OJHY AYTY,

U ONIMCAHHBIE BrnucanHble ¥ onucaHHbIE YETHIPEXYTOJBHUKH, UX MPU3HAKU U | BBIYUCISTH YIJIbI C IOMOIIBIO TEOPEMBI O BIMCAHHbBIX YIJIaX,

YeThIPeXyroJbHUK |cBoWicTBa. IIpuMeHeHuMe 3TUX CBOMCTB MpU  PEUICHUH | TEOPEMBI O BIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

H. r€OMETPUYECKHX 3a]1a4. HEHTPaJIbHOM YIJIe MPU HEOOXOIUMOCTH C BU3YaJIbHOMN

KacareabHbie B3aumHoe pacnonokeHue ByX OKpyxkHocrtei. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPY’KHOCTEH. HccaenoBarh, B TOM YKCIIE C TOMOIIBIO IIH(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMCAaHHBIC YETHIPEXYTOJbHUKH, BBIBOAUTDH UX

OKPY/KHOCTEH CBOMCTBA U IPU3HAKHU I1OCJIE COBMECTHOI'O aHAJIM3A.

(13 v) Hcnosb30BaTh 3TH CBOWCTBA M IPU3HAKU IPU PELICHUU
3a/1ad.

IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB KypcoB 7/ u 8 |Pemarh 3agaum Ha NOBTOPEHME, WIUTIOCTPUPYIOIIME CBSI3U

00o0menune KJ1accoB, 000011IeHNEe 3HAaHUH. MEXly Pa3JINYHBIMU YaCTAMHU Kypca.

3HAHUH

(49

9 kyacc (He MeHee 68 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coep:kaHue

OcHoOBHBIE BU/IbI 1€AITEJIbHOCTH 00y4aI0INXCS
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Tpuronomerpusi. | Onpenenenne TpUroHoMeTpudeckux ¢GyHKIuH yrinoB ot 0° no| @opmMyJHpoOBaTH  ONpedesIeHHsI  TPUTOHOMETPHYCCKHUX
Teopembl 180°. Kocunyc u cuHyc mpsiMOro W Tymoro yria. TeopeMa|(pyHKIMH TyNbIX U HPSIMBIX YIJIOB C BU3YQJIbHOH OIOPOW.
KOCHHYCOB U kocuHycoB. (O000meHHass) TeopemMa CHHYCOB (¢ paamycom | DopMyaupoBaTh TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OIMCAHHOH OKPYXHOCTH). HaxokIeH!e JJTMH CTOPOH U BEJIMYHH | PAJUYCOM OIUCAHHON OKPYKHOCTH).
Pemenne YTJIOB TPEYTOJIBHUKOB. Pemiath TpEeyroJbHUKH C ONOPOM HAa AITOPUTM YYeOHBIX
TPeyroJbHUKOB dopmyiia mIoman TPEyrojabHUKA Yepe3 JBE CTOPOHBI U YroJ | ACHCTBUM.
(16 4) Mexay HuMu. @opMmya TUIOIA U YeTHIPEXYrobHUKA uepe3 ero | Pemate  mpakTuyeckue  3aJa4dd, CBOAsIIHMecHd K
JMArOHAIM U YTOJ MEXTy HUMH. HAXO0KIE€HUIO PA3JIHYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[IpakTHyeckoe MpUMEHEHHE T0KA3aHHBIX TEOPEM.
IIpeodpazoBanme |/lonamue o npeobpazosanuu noooobus. OcBauBaThb MOHATHE npeobpazoBaHus noaoous.
noaoousi. CoomeemcmeenHule d1emernmuvl NOOOOHbIX puzyp. HccaenoBarh OTHOIICHUE TUHEHHBIX 3JIEMEHTOB (DUTYp MpH
MeTtpuueckue Teopema o0 npouszgedenuu ompe3kos xopo, meopema o |npeodpazoBanuu noaooms. HaxoauTh mpuMeps! moaodus B
COOTHOIIIEHUSI B npou3BeOeHUuU Ompe3Ko8 CeKyuux, meopema o0 Keéaopame|OKPYKAIOWEH 1€HCTBUTEILHOCTH.
OKPYKHOCTH kacamenvho. [Ipumenenue 6 pewenuu ceomempuyeckux 3aoay. | Boieooums mempuueckue coomnouienus mexncoy ompesramu
(10 v) X0pO, CEeKyWux u KacameubHulX ¢ UCNOIb308AHUEM BNUCAHHBIX
Y208 U N0OOOHBIX MPEY20NbHUKOS.
Pewmams ceomempuueckue 3a0auu u 3a0ayu U3 peanrbHOU
JHCUBHU C UCNONB30BAHUEM NOOODHBIX MPEY20bHUKOS.
BekTopsbI Omnpenenenne BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHl KaK HANpaBlICHHBIE OTPE3KH,
(12 9) YMHO’KE€HUE BEKTOpa Ha YUCIIO. HCCICN0BATH reOMETPUYECKUN (mepemernieHue) "

PuU3NYECKUN U T€OMETPUYECKUI CMBICI BEKTOPOB.
PasnokeHnne BekTOpa Mo BYM HEKOJJIMHEAPHBIM BEKTOPaM.
Koopaunarts! BexTopa.

CkansgpHoe NpPOU3BENCHUE BEKTOPOB, €r0 NMPHUMEHEHHUE IS
HAaxOJICHUs JUIMH U YTJIOB.

Pemrenne 3a1ay ¢ moMOIIBbIO BEKTOPOB.

IIpuMeHeHne BEKTOPOB Ul PELICHUs 3a/1a4 KUHEMATUKU U
MEXaHUKH.

¢busnueckuil (cuaa) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTL omnpeaeNeHHsi CyMMBl M Pa3HOCTH BEKTOpPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO, HCCJIe10BATh
reoMeTpUUYECKUN U PU3NUECKHI CMBICIIBI 3TUX ONepaIuii.
Pemate reomerpudeckue 3aladyd € UCIOJIB30BAaHUEM
BEKTOPOB.

PacknaabiBaTh BEKTOP 10 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnosb30BaTh  CKaISIPHOE  NPOU3BEICHHE  BEKTOPOB,
BbIBOJMTB €0 OCHOBHBIE CBOWCTBA.

BbpIyucasTe CyMMy, pa3HOCTh M CKASIPHOE NPOU3BEIACHUE

BEKTOPOB C OINOpPOM Ha
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BEKTOPOB B KOOpP/IMHATAX.
IIpuMeHATH CKaJIIpHOE MPOU3BEICHUE IS HAXOXKJICHUS
JUTMH U YTJIOB.

JekapToBbI JlekapTOBBI KOOPAWHATHI TOUYEK Ha MJIOCKOCTH. OcBauBaTh NOHATHE NPSIMOYTOJBHON CHCTEMBI KOOPIUHAT,
KOOPAWMHATBI  Ha| Vpasuenue npamou. YTIOBOH KOI(P(OUIMEHT, TAaHICHC YIJIa |JEKAPTOBBIX KOOPIMHAT TOUKH.
IJIOCKOCTH HaKJIOHA, NapaljiesIbHbIE U MEePIEeHIUKYJIISIPHbIE IPSMBIE. HccaenoBarh ypaBHEHHE IPSIMOI M OKPY’KHOCTH C OITOPOi Ha
Qu) VYpaBHeHHe OKpy:KHOCTH. HaxokaeHune KoOpIuUHAT TOYEK | BOIPOCHBIH IIIaH.
nepeceueHust OKPY>KHOCTU U IIPSIMOIA. HaxoauTe LeHTp U paiuyc OKPY>KHOCTH I10 €¢ YPaBHEHHUIO.
Metoa KOOpIMHAT TPU pEIICHIH T€OMETPHUECKUX 3a1ad. PemaTh 3a1a4um Ha HAXOXK/JICHHUE TOUEK MIEPECEUCHHS TTPSIMBIX
Hcnonp3oBanue MCTOJa KOOPpAWHAT B IMMPAKTUYCCKUX 3agavdax n OKPY)KHOCTeﬁ C IOMOIIIBIO METOJa KOOpAWHAT.
Hcnoab30BaTh CBOMCTBA YIIIOBOTO KOA(UIMEHTA TPSIMOI
OpU pELIeHUH 3ajad, JUIsl ONpEeAETeHUS PACHOJIOKCHHS
IPSIMOIA.
IIpuMeHsATh KOOPIMHATHI IIPU PELIEHUN T'€OMETPUUYECKUX U
OPaKTUYECKUX 3a7ay, JUId TOCTPOCHUS MaTeMaTHYeCKHX
MOJIeJIeH pealIbHBIX 3a7a4 («METOJ] KOOPIUHAT ).
IHonb30BaTbCst  JUIsI  TNOCTPOCHHST W MCCIEAOBaHUU
U(PPOBBIMHU pECYpCaMH.
3HAKOMHTBCS ¢ MCTOPHei pa3BUTUS T€OMETPUHN
IIpaBujabHbIE [IpaBuUIbHBIE MHOTOYTOJILHUKH, BBIYMCIEHHE WX DJEMEHTOB. | DOpMYJHPOBATH oTpeJiesieHue MIPaBUIIBHBIX
MHOIOYroJIbHMKH. |YUCIO T U JUIMHA OKpPYXXHOCTU. JInMHAa Oyrn OKPYXKHOCTH. | MHOTOYTOJIbHMKOB, HAXOAUTH UX JIEMEHTHI.
Juna Paguannas mepa yria. Ioab30BaThCs MOHATHEM JUTMHBI OKPYKHOCTH, BBEICHHBIM C

OKPY’KHOCTH U
IUVIOLAAb Kpyra.
Boruuncienue
mJIomajaen

(89)

[Tnomans Kpyra u ero 3JIEMEHTOB (CEKTOpa M CETrMEHTa).
Boruncnenue miomianeit Guryp, BKIIOYAIOUINX JIEMEHTBI KpyTa.

IIOMOLIbIO IPABWIBHBIX MHOIOYTOJIBHUKOB, OINpPeNeJsiTh
YHCIIO 77, JUIMHY IYTH U PaJMaHHYyI0 Mepy yriia 1o oopasiy.
IIpoBoauTh NMEpexoa OT paJuaHHON MEpHI YIUIa K I'payCHOU
1 Ha00OpOT M0 BU3yaJIbHOM omope.

OmnpeneasaTs omaas Kpyra.

BoiBoauTs hopmyibl (B rpagycHOM U paguaHHON Mepe) AJis
JUIMH NyT, TUIOMIaJEHd CEeKTOPOB M CETMEHTOB C OMOpOM Ha
BOIIPOCHBIN IUIaH.

Bbruncasite mioman  GuUryp, BKIIOYAIOLUIMX AJIEMEHTHI

83




OKPY>KHOCTH (KpyTa) C OOPOH Ha CIIPAaBOYHYIO HH(OpMAIHIO.
Haxoaurs momany B 3aja4ax peajnbHOU KU3HU.

Tonsmue o 0susicenuu niockocmu.

JABukenust Pa3boupars  npumepsl,  WUIIOCTPUPYIOLIME  IOHATHUSA
ILUIOCKOCTH IapannenvHolii nepernoc, nosopom u cummempus. Ocu u yeHmpol | IBUKEHUS, LEHTPOB U OCEN CUMMETPUHU.
(6 9) cummempuu. ®opMyJIHMpPOBaTh OIpE/EICHHs MapaJIeIbHOIO MEpeHoca,
IIpocmeriwiue npumenenus 6 pewleHuu 3a0au. [IOBOPOTAa U OCEBOM CHMMETPUM C BHU3YaJbHOH OIOpPOM.
HaxoauTth HEenoABM>KHBIE TOYKU MO 00pasily.
HaxoauTh 1IEHTPBI U OCH CUMMETPHI MpocTeHIHNX (GUryp mo
oOpasiry.
Ilpumenamp napanienvHvlii NEPEeHOC U CUMMEMPUIO Npu
peleHuu 2eomempuyecKux 3a0ay (pasoupams npumepsi).
Hcnonvzoseamp 01151 nocmpoerust u ucciedo8anuti yughposule
pecypcul.
IloBTOpEHuUe, [ToBTOpEHNE OCHOBHBIX MOHSATHI M METOAOB KypcoB 7/—9 |OmnepupoBaTh NOHATUSIMU: QUrypa, TOUKa, IpsMas, yrod,
00o01menue, KJ1accOB, 0000IIIEHNE U CUCTEMAaTU3aIs] 3HaHUI. MHOTOYTOJIbHUK, PaBHOOEAPEHHBII M  PaBHOCTOPOHHUM
cucremaruzanusi | [Ipocreiimme reomerpuueckue GUTYPBl M WX  CBOMCTBA. | TPEYTOJIbHUKH, MPSIMOYTOJNBHBI TpPEyroJbHUK, MeInaHa,
IHARMIZ W3mepenne reoMeTpu4ecKiX BEINYHH. OMCceKTpuca M BBICOTA TPEYTrOoJbHHUKA, MapalieorpaMM,
(7 ) TpeyronbHUKH. POMO, TIPSMOYTOJIBHUK, KBAJpaT, TPAIeus; OKPYy>KHOCTb,

[TapamtenpHble U NEPIEHANKYIISIPHBIE PSMBIE.
Oxpy>kKHOCTb U Kpyr. I'eomerpuyeckue mocTpoeHus. YTibl B

OKPY>KHOCTH. BrmcaHHble ¥ ONMCAaHHBIE  OKPYKHOCTH
MHOT'OYT'OJIbHUKOB.

IIpsiMast 1 OKPYKHOCTb.

YeThIpeXyroJbHUKH. Bnucannbie 51 OIIMCAaHHBIE
YETBIPEXYTOJIbHUKU.

Teopema [Mudaropa u Hauana Tpuronomerpun. Permenne odumx
TPEYTroJIbHUKOB.

[IpaBuibHBIE MHOTOYTOJIBHUKH.

[IpeoOpazoBanus miockoctu. [IBmxenus. [logooue. Cummetpusi.
[Tnomane. Berancnenue mnomazaeii. [Lnomaay noqoOHbIX Guryp.
JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTH.

KacaTeJbHasl; paBEeHCTBO U MoJo00ue (GUryp, TpeyrojibHHUKOB;
MapajuIeIbHOCTh M NEPHEHAUKYISIPHOCTD NPSIMBIX, YTIOJI
MEXAY MpsAMBIMU, CHMMETPUS OTHOCUTEIBHO TOYKH U
NpsIMOM; JIJIMHA, PACCTOSHMWE, BEIMYMHA YIVa, IUIOIIAb,
HEPUMETP.

HUcnoab3oBarb  (opmyJbl: IepuMeTpa H  ILIOMIAIU
MHOTI'OYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IIIOIIAAU Kpyra,
00BbEMa MPSIMOYTOJILHOTO MapaJuIesenuIeaa.

OnepupoBarh MNOHATHAMHU: MPSAMOYTOJIbHAs  CHCTEMA
KOOpPAMHAT, BEKTOP; MCHOJb30BATh JTH IOHATUSA I
NIPEACTABICHUS JAaHHBIX U PELICHUs 3a/ay, B TOM YHUCIE U3
JPYTUX y4EOHBIX MPEIMETOB.

Pemate 3aga4M Ha TOBTOPEHHME OCHOBHBIX ITOHATHH,
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BekTopsl Ha IIOCKOCTH.

WJUTFOCTPAIUIO CBSA3EH MEXy pa3iWyHBIMHM YacTsMU Kypca.
BoiOupatbs MeTo 1)1l pelieHust 3a1a4u.
PemaTh 3a1a4M 13 HOBCEIHEBHOM KU3HU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(I1O0 TOJAM OBYYEHUA)

7 kjacc (He meHee 34 1)

Ha3zBanue
pa3aeia (Tembl)
(umcJyi0 yacon)

OcHoBHOE coaecpkanue

XapaKTepHCTmca JACATCJIBbHOCTH Oﬁy‘{alOllll/IXCﬂ

IIpeacraBiienue
AAHHBIX
(7 )

[IpencraBnenne maHHBIX B Tabnumax. [IpakTudeckue
BBIYUCIICHHUS 110 TaOJMYHBIM JaHHBIM. VI3BiaeueHHe W
WHTEpIpeTanus TaOJMuHbIX JaHHBIX. [IpakThueckas pabota
«Ta0mauLe.

I'paduaeckoe mnpencraBieHWe JTaHHBIX B BHUAE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX) AUarpaMM. UTeHHe U mocTpoeHue
muarpamm. [Ipumepsl neMorpadudeckux quarpamu.
[IpakTuueckas padota «/[uarpamMmbny.

OcBauBarth Ha 0a30BOM YPOBHe CIOCOObI
MPEJICTABICHHUS] CTATHCTUUYECKUX TaHHBIX W YHUCIOBBIX
MAacCHMBOB C TIOMONIbIO TaOMWI] © JWarpaMMm C
UCIONIb30BAaHWEM  aKTyaJdbHBIX W BaXKHBIX JIaHHBIX
(memorpaduaeckue JIAHHBIE, MIPOU3BOJICTBO
MPOMBINIJICHHOW M CENbCKOXO3SHUCTBEHHOW MPOMYKIIHH,
OOLIECTBEHHBIE U TPUPOAHBIE SIBICHUS).

H3yuatr MeToabl paboTel C  TaOMWYHBIMH U
I’pa(i)I/I‘IeCKI/IMI/I Hpe}ICTaBHeHI/IHMI/I JAaHHBIX C IIOMOIIIBIO
U(POBBIX PECYpCcOB B XOJe MPAaKTHUECKUX paboT (¢
HaIPaBJISIONICH TOMOIIIBIO).
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OnucarejbHas
CTATHCTHKA

(84)

UYucnoseie Habopel. CpenHee apudmeTnieckoe.

Menuana ynciaoBoro Habopa. Y CTOMUMBOCTh MEIUaHBbI.
[Tpaktuyeckas padora «CpeaHue 3HAUCHUS.
Haubosnpiee u HanMeHbllIee 3HAYSHUS YHCIOBOTO HabOpa.
Pazmax.

OcBauBarh, Ha 0a30BOM YypPOBHE MOHSITHSI. YMCIIOBOM
Habop, Mepa NEHTPAIbHOW TEHIEHIIMN (Mepa IeHTpa), B
TOM YHCIIe cpeHee apupMeTHIecKoe, MeIMaHa.
OnuceiBaTh CTAaTUCTUYECKHE JAHHBIE C IIOMOUIBIO
cpenHero apudmMerndyeckoro U Meauansl. Pemars 3amaun
(c UCroONB30BaHHMEM 3PUTENBHON HArJSAHOCTH W/UIU
BepOAIBLHOM OTOPHI)

H3yuath cBoiicTBa cpeHUX, B TOM YHCIIE C MOMOUIbIO
U(pPOBBIX PECypcoB, B XOJ€ MpaKTHUYeCKUX paboT, (c
HAIPABIIAIONIEH TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YpPOBHe IOHAITUS: HauOoJIbIIEE
Y HaMMEHbIIIee 3HAUEeHHUS YUCIOBOIO MacCHBa, pa3Max.
Pemats 3aga4yu Ha BRIOOp Crioco0a ONMMCAHUS JaHHBIX B
COOTBETCTBUM C TPUPOJAOM JaHHBIX H  UEISAMU
WCCJICIOBAHMS C HAIIPABIISAIONIEH TTOMOIIIBIO.

Cayuaiinas
H3MEHYUBOCTH

(6 )

Cnyuaiinas usmenuusocmo (npumepsot). Yacmoma 3nauenuti 6
Mmaccuse dannvix. I pynnuposka. I'ucmozpammoi.
Ipakxmuueckasa paboma « Cryuaunas usmeHuuU80Cmy).

Oceausamsv ROHAMUA. YACMOMA 3HAYEHUU 6 MACCUge
OAHHBIX, 2PYNRUPOBKA OAHHBIX, SUCTOSPAMMAL.

Cmpoumsb cucmoepammvl no oopazyy

Ocseaueamsv cpaguueckue npedcmasienusi pazHulx U008
CYYAUHOU UBMEHYUBOCMU, 6 MOM YUCIe C NOMOWbIO
yughposwvix pecypcos, 8 xo0e NpaKmuyeckol pabomol.

BBenenue B
Teopuio rpagos
(4 )

I'pag, eepwuna, peopo. Ilpedcmasnenue 3a0auu ¢ noMowbIo
epagpa. Cmenenv (6anenmnocms) eepuiunsl. Hucno pebep u
cymmapuas cmenenv gepuwiun. Lleno u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceéasnocmu epaga. O6x00 epagha (3urepos
nyms). IIpedcmasnenue 06 opueHmuposanHvlx epagax.

Oceausams nonamusn. epagh), eéepuwuna epaga, pebpo
epagha, cmenemns (8aneHMHOCMb 8EPULUHBL), YENb U YUK
Ocsausams nonamus:. nyms 6 2page, 311epos nymn,
00x00 epacgha, opueHmuposarHulil epag.

Obcyrncoams peuienue 3a0auu Ha NOUCK CYMMblCENneHell
sepuiun epagha, Ha nouck 0b6xooa epagha, Ha Nouck nymeu
6 OPUEHMUPOBAHHBIX 2pAGhax ¢ HanpasIAIueli NOMOWbIO.
Ocsausams cnocodvl npedcmasieHus 3a0a4 U3z Kypca
aneebpel, 2eomempuu, meopuu 6epoSIMHOCMeU, Opy2ux
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npeomemog ¢ noMowblo 2pagos  (kapmul, cxemuvl,
aeKkmpuieckue yenu, QyHKYUOHAIbHbIE COOMEEMCMaELUsl)
Ha npumepax.

BepositHOCTB M

Cayuatinoiti onolm u cayuaiiHoe cobovimue. Beposmuocmv u

Oceausamb noHAmMUA. CIYUAUHBIL ONLIM U CAVUAUHOE

4yacToTa yacmoma cobvimus. Polb Manoseposimuulx u Npakmudecku | coovlimue, Maio8eposmuoe u npakmuiecku 00CmogepHoe

CJIYy4YaiHOr o 00CMoBepHbIX COOBIMULL 8 NpUpooe u 8 oowecmse. Monema u | codbvimue.

co0bITHA USpaIbHAs KOCMb 8 MeOpUU 8ePOAMHOCHEIL. H3yuamo 3nauumocmev Mano8epoOsSMHLIX coObIMULl 8

(4 9) Ipaxmuueckasn paboma « HYacmoma evinadenus opnay. npupooe u obujecmee Ha BANCHLIX Npumepax (asapuu,
Hecuacmmvie cryyau, 3awuma NepCoHAIbHOU
ungopmayuu, nepedaia OAHHHIX).
H3yuams ponv kiaccuueckux 8eposmHOCHHbIX Mooeell
(MOHema, uepanbHas KOCmyv) 8 Meopuu 8ePOIMHOCHIEN.
Haénwoams u uzyvame yacmomy coowbimuti 8 npoCcmulx
9KCNEPUMEHMAX, 8 MOM YUCAe C NOMOWbI0 YUPPOBLIX
Pecypcos, 8 xo0e npaKkmu4eckou pabomai.

O06o0menue, [IpencraBnenne  paHHbIX.  OmnucarenpHas — craTUcTHKA. | IlOBTOpPATHL M3ydeHHOE W BBICTPAMBATh CHCTEMY

KOHTPOJIb BeposTHOCTB CityyaitHOTO COOBITHSI. 3HAHUM.

(549) PemaTs 3a1a4M Ha TIPE/ICTABICHUE U OTIMCAHUE TaHHBIX C

IIOMOIIIB0 M3YUYEHHBIX XAPAKTEPUCTHK C HAIPABISIOIIECH
MOMOIIIBIO.

Ob6cyxaaTh npuMepbl CITy4alHBIX COOBITHH,
MaJIOBEPOATHBIX 1 MIPAKTUYCCKU JOCTOBEPHBIX CJ'Iy‘-IaI\/’IHI)IX
COOBITHIA, X POJIH B MIPUPOJIC U )KU3HU YeIIOBEKa

8 kiacc (He meHee 34 1)

Ha3zBanmue
pazaena (TemMbl)

OcHoBHOe coepxkaHue

XapaKkTepuCcTHKA 1esITeIbHOCTH 00y4al0 X sl
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(4HCI10 YaCOB)

IloBTOpEHUe
Kypca 7 kjiacca
(4 9)

[IpencraBnenne  naHHbiX.  OmnucaTenbHass — CTaTUCTHKA.
Crnyuaiinas usmeHunBOCTh. Cpe/iHue YncioBoro Habopa.
Crnyuaitabie coObiTus. BepositHocTr 1 wacToThl. Kitaccudeckue
MO/IEJIA TEOPUH BEPOSATHOCTEN: MOHETA U UTPATIbHASA KOCTb.

IHoBTOPATH N3yYEHHOE U BBICTPAMBATh CUCTEMY3HAHUII.
Pemars, 3amaum (Mo BuU3yaJIbHOW  Omope) Ha
MPEACTABICHUE M ONHMCAaHUE JAaHHBIX C IOMOIIbIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemars, 3amaum (Mo BuU3yaJIbHOW  Omope) Ha
IIpPEJICTaBICHUE TPYNIHUPOBAHHBIX JAHHBIX M OIMCAHHE
CIIy4ailHOM U3MEHYMBOCTH.

PemaTts 3a1a4u (110 BU3yaJIbHOM OIIOPE) HAOIIPEIETICHUE
YacTOThl CIy4YalHBIX COOBITHI, OOCYXJAEHHE NPUMEPOB
CIIy4ailHBIX COOBITUH, MAallOBEPOSTHBIX M MPAKTUYECKH
JIOCTOBEPHBIX CITy4alHBIX COOBITHM, UX POJIUB MPUPOLIE U
JKU3HU YEJIOBEKA.

OnucarejibHast Omxnonenus. [Hucnepcus uucnogozo nabopa. Cmanoapmuoe | Oceausamv noHamusA: Oucnepcusi u CmMamoapmuoe
CTATHCTHKA. OMKJIOHEeHUe YUucn068020 Habopa. [{uazpammel pacceusanusi. OMKJIOHEHUe, UCNONIb308AMb MU XAPAKMEPUCMUKU OJI5
PaccenBanue ONUCAHUS PACCEeUBAHUS OAHHBIX.
JaAHHBIX Yuacmeoeamv 6  obcyymcoenuu - cunomeszvt 00
(4 q) omcymcmeuyu Uiu  HAIUYUY  CeA3U  No  OuazpamMmam
pacceusanusl.
Cmpoums Ouazpammvl pacceu8anus Nno UMErOUUMCS
OaHHbIM, 8 MOM YUCTe C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 AHANU3A).
MHo:kecTBa MHoecTBO, nmoAMHOXkecTBO. Onepaunu Hajg MHOXecTBamMH: | OcBamBaTh MOHSITHS. MHOXKECTBO, DJIEMEHT MHOXECTBA,
(4 q9) o0beIMHeHne, epeceueHue, Jononnenne. CBolcTBaonepauil | MOJIMHOMXKECTBO.
HaJ MHOXKECTBAMH: IIEPEMECTHTEIBHOE, COYeTaTeIbHOS, | BBINOJIHATH onepanun HaJl MHO>KECTBaMH:
pacnpenenuTeabHOe, BKIIIOUEHHUS. 00beIMHeHNE, TIepeceUeHHe, ToToHeHne (1o 00pasiry).
['padmaeckoe mpecTaBIeHNE MHOKECTB. Hcnonb3oBaTh CBOIiCTBa: MePEeMECTUTENHLHOE,
coUeTaTeNIbHOE, paCHpeleIUTeIbHOe, BKIIOYCHHS (C

MCII0JIb30BAaHUEM BU3YaJIbHOW OMOPHI).
Hcnonb3oBath rpaduyeckoe MpeCTaBICHUE MHOXKECTB
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IIpY ONMCAHUU pEaJbHBIX IPOLIECCOB U SBICHUH, IpU
pellIeHnH 3a/1a4 U3 APYTUX YYEOHBIX MPEAMETOB U KypPCOB
(c uCnosB30BaHNEM BU3YAJILHOM OIOPBHI).

BepositHoCTH
CJIy4aiiHOT 0
coObITUS

(6 1)

DJieMeHTapHbIe COOBITHS. CiyuaiiHbie COOBITHS.

bnaronpusrcTBytoye sneMeHTapHable coobITusa. BeposatHocTu
coObITHH. OMBITHI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMH. City4aiiHBIN BBIOOD.

[IpakTryeckas pabora « ONBITH C pPABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITHSIMUY.

OcBauBatb Ha  0a30BOM  ypPOBHe  TOHSITHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYNHOCTb  OJIaronpUsATCTBYIOIIUX  3JIEMEHTAPHbBIX
COOBITHI, PABHOBO3MOKHBIE 2JIEMEHTAPHBIE COOBITHSL.
Pemarhb 3a1a4m Ha BbIYMCIIEHUE BEPOATHOCTEW COOBITUI
[0 BEPOSATHOCTSM 3JIEMEHTapHBbIX COOBITUH CllydailHOro
onbITa (C MCIONb30BAaHUEM 3pPUTEIbHON HAIJSIHOCTU
1/vv BepOaIbHOM OIOPHI).

PemaTts 3a1auM Ha BEIYHCIICHUE BEPOSTHOCTEH COOBITHIA
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM 4YHCJE C IOMOUIbIO KOMIbIOTEpA (C
UCMOJb30BAaHUEM  3PUTEIbHOM  HArSIAHOCTH — W/WIK
BepOAJIbHOM OMOPEI).

IIpoBoanTHL M M3yYaTh ONBITHI C PaBHOBO3MOXHBIMU
AIIEMEHTAapPHBIMU COOBITUSAMU (C MCIOJIB30BAHUEM MOHET,
UTpaTbHBIX KOCTei, JIpYyTUX Mojieneil)
B XOJIE TMPaKTHYEeCKOM paboThl (C HCIOIH30BAHHEM
BU3YaJIbHOW OIOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

Hepeso. Ceoiicmea  Oepeea:  eOUHCMBEHHOCMb — NYMu,
Cywyecmeosanue GUCAYEl 6epUulliibl, C643b MedCOy HYUCTIOM
gepuiun u yuciom peodep. Ilpasuno ymmnoorcenus.

Oceausamv nouamusn. oepeeo Kax zpagh 6Oe3 yuxia,
sucsa4asn eepuuna (1ucm), 6emesb oepesa, nymo 8 oepese,
ouamemp Oepesa.

H3yuamsb ceolicmea Oepesa: cyujecmeoganue eucsaell
BepUIUHbl, €OUHCMBEHHOCMb  NYMU  MedHcOy  08YMs
BEPULUHAMU, CBA3b MENHCOY YUCTOM GEePUUH U HUCTIOM
pebep.

Yuacmeosamp 6 o6cyscoenuu pewenua 3a0auu na nouck
U nepevucieHue nymeil 6 oepege, OnpeoeieHue Yucid
sepuiun unu pebep 6 oepese, 06x00 bUHApHO20 Oepesa, 6
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mom vucie ¢ npumeHeruem npasuia YMHOMICEHUAL.

Cayyaiinbie

CoOBITHSA
(84)

Ilpomusononosicnoe  cobwimue.  Jluacpamma  Diliepa.
Obvedunenue u nepeceuenue cobvimuil. Hecosmecmuvie
coovimusi. Popmyna croxcenus eeposmuocmet. Ilpasuno
VMHOJMCEHUsL  8eposimHocmell.  YclosHas — 8eposmHoCHb.
Hezasucumvie  cobwimus.  Ilpedcmasnenue  cuyyainozo
9KCnepumMeHma 6 gude oepesd.

Ocseaueamv nOHAMUA. B63AUMHO NPOMUBONOLONCHbLIE
cobvimus, onepayuu Hao coobLIMuUsAMU, 00beOUHeHUue U
nepeceyenue coovimuti, ouazpamma dinepa (direpa—
Benna), coemecmuvle u necosmecmuule coObIMUAL.
H3yuamb meopemut 0 6epossmHocmu 00beOUHeHUs. 08YX
codvimutl ((hopmyvl CLOAHCEHUS BEPOSMHOCTELL).
Yuacmeoeams 6 oocyycoenuu pewenun 3a0auu, 6 mom
ylcie meKCcmogule 3a0a4u Ha OnpeoeieHue 8eposmHoOCmen
00veOuHenus: u nepecevenusi CoOblmull ¢ NOMOWDBIO
yucnoBol  mpamoul,  ouazpamm  Junepa,  opmyasl
CILOJHCEHUS 8ePOAMHOCTIEL.

Ocesausamo nonamun’ npasuio VMHOMNCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCTb, He3A8UCUMDbLE
coObLIMUsL Depeso CIYUAUHO20 ONbIMA.
H3yuamsv  ceolicmea  (onpedenenus)
cobvimuil.

Yuacmeoeamov 6 oocyymcoenuu pewenusn 3adauu na
onpeoeneHue U UCNOIb308aHUE HE3ABUCUMBIX COObIMULL.
Yuacmeoeamov 6 oocyymcoenuu pewenusn 3adauu na
HOUCK 8EepOAMHOCMEN, 6 MOM HYUCAe YCIOBHbIX, C
UCNOIb308aHUEM 0epesa CIYUaAUH020 ONbImA.

He3A6UCUMDbBIX

O0001menue,
KOHTPOJIb

(4 4)

[TpencraBienue ganHbiX. OnucarenbHas ctaTucTUKa. ['padsbl.
BepositHOCTB CIIy4aitHOTO COOBITHS. DJIEMEHTHI
KOMOWHATOPUKH.

[HoBTOPATH MH3y4YEHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

Pemars 3a7a4um Ha IPEACTABICHUE U ONTMCAHUE TAHHBIX C
ITOMOIIIBIO H3YyYEHHBIX XapaKTePUCTUK (c
HCIIOJIb30BaHNEM BU3YaJIbHOM OMOPHI).

Yuacmeoeamv ¢ ooécyyncoenuu pewenua 3anaum c

MIpUMEHEHUEM rpadoB.

Pemiars 3amaum  HA  HAxXOXJICHUE  BEPOATHOCTH
CIIy4aifHOTO COOBITHSI 10 BEPOATHOCTSIM AJIEMEHTaAPHBIX
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COOBITHI, B TOM YHCIIE B ONBITaX C PaBHOBO3MOXKHBIMHU
AJIEMEHTapPHBIMU COOBITHUSAMH (C BU3YaJILHOMN OIOPOHA).
Yuacmeoeamov 6 oocymcoenuu pewenusn 3agaum Ha
HAXOXKJCHUE BEPOATHOCTEH 00BEIMHEHNS M TIEPeCeUCHHS
COOBITHIA, B TOM YHCJI€ HE3aBUCUMBIX, C UCIIOJIb30BAHHEM
rpadMUecKuX TPEACTABICHUNH M JepeBa CIydailHOro
OTIBITA.

Yuacmeosamv 6 oo6cyyncoenuu pewenus 3anaum Ha
nepeyuciieHre KoMOuHaIui (4ncia nepecTaHOBOK, YUCIIa
COUETaHMil), Ha HAXOXKIEHHE BEPOSITHOCTEN COOBITUH C
NPUMEHEHHEM KOMOMHATOPHKH, B TOM YHCIE C
HCII0JIb30BaHuEM TpeyroyibHuKa [lackans.

9 kiaacc (He MmeHee 34 4)

Ha3zBanue
pa3neina (TemMbl)
(umcJyi0 Yacon)

OcHoBHOe cofepxaHue

XapaKkTepucTHKA 1esITeIbHOCTH 00y4al0IIHNXCs

IloBTOpEHME
Kypca 8 ki1acca
(4 9)

[IpenacraBnenne  nanHbix.  OmnucaTenbHas

CTaTHUCTHKA.

Oneparnuu Haj cCOObITHAMEU. He3aBUCUMOCTD COOBITHIA.

IloBTOpSITH U3y4YeHHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

Pemarh 3a5a4m Ha NPEACTABICHUE U ONIMCAHUE JAHHBIX.
Pemars, 3amaum  Ha  HaXOXIECHHE  BEPOSTHOCTEU
00BbEeIMHEHUS W TepeceyeHHus COOBITUH, B TOM YHCIE
HE3aBHCHUMBIX, C  HCIOJB30BaHHEM  TIpapuUecKuX
IIPEJICTaBICHUN U JiepeBa CIIy4aiiHOTO OIIbITA.

Pemats 3anaum Ha nepeuunciieHne KOMOWHaUUN (4ucia
NIEPECTAaHOBOK, YMCJa COYETaHMH), Ha HAXOXKIACHUE
BEPOSITHOCTEN COOBITHIA C MPUMEHEHUEM KOMOMHATOPUKH,
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B TOM YHUCJIC C UCIIOJIb30BAHUCM TPCYT'OJIbHUKA ITackans

J1eMEeHThI
KOMOMHATOPUKH
(4 1)

Kombunaropnoe mnpaBuino ymHOxeHus. IlepectaHoBKH.
®aktopuan. CodeTaHus U YUCIO COYETAHUH. TpeyeonbHuUK
Iackans. Ipaktudeckast pabora «BerarcieHue BepoITHOCTEH
C HCMOJb30BAaHUEM KOMOWHATOPHBIX (DYHKIIMH SIEKTPOHHBIX
TaOIUID).

OcBauBatb Ha  0a30BOM  ypPOBHe  TOHSITHA:
KOMOMHATOPHOE MPAaBWJIO YMHOXKEHHUS, YHOPSAOYCHHAS
napa, Tpoiika 00beKTOB, IepecTaHOBKa, (haKTOpHAIl YNCIIa,
COYETaHUe, YUCIIO COUCTaHUH, mpey2onvruk Ilackans.
Pemars nmpocreiimie 3agayd  Ha EpPEUYUCIICHUE
YIOPAI0OYCHHBIX T1ap, TPOEK, IEPEUHCICHUE NTEPECTAHOBOK
M COYETAaHHM DSJIEMEHTOB pa3IMYHbIX MHOXKECTB (1O
oOpasiry).

Pemarts mnpocreiiliue 3agauyM Ha NPUMEHEHHE YHCIIA
codeTaHuil B anredpe (COKpanicHHOE YMHOKEHHE, OUHOM
HproToHa) (¢ HanpaBIISIONIEH TOMOIIBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJa4d Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIE C IOMOIIBIO
AIIEKTPOHHBIX TAOJHUI] B XOJI€ MPaKTU4YECKOW paboThl (C
BU3yaJIbHOW OTIOPOHA).

FCOMeTqueCKaH
BEPOATHOCTD

(49)

T'eomempuueckas eeposmuocmo. Cryuaiinsiii 6b100p MOUKU U3
@uypel Ha niockocmu, U3 OmpesKa, U3 0yeUu OKPYHCHOCHIU.

Oceaugamv nonamue 2eomMempuyecKol 6eposmHOCmu.
Yuacmeoeams 6 o6cyscoenuu pewenus 3adauu na
HaxoxcoeHue 6eposimHoOCmeri 8 ONblmax, NpeocmagumMblx
KdK 6bl60p MOYeK U3 MHO20Y2cO0JIbHUKA, Kpy2d, Ompe3Ka uiu
Oyeu OKPYHCHOCU, YUCTI0B020 NPOMENCYMKA

HUcnuiTanus
bepnyiu
(6 1)

Hcneitanue. Ycnex u Heynada. Cepusi UCIIBITAaHUH /10 IEPBOTO
ycnexa. Wcnbitanus bepnymim. BepostHoctu coObITHH B
cepuu ucnbiTanuii bepuymmu. IIpakTuueckas pabora
«HcnbiTanus bepHymmy.

OcBauBaTh Ha 0230BOM YpOBHe NOHSITUSI: HCIIBITAHUE,
3JIEMEHTApPHOE COOBITHE B UCIBITAHUHM (yCIIEX U HEyJaua),
CepUsl UCHBITAaHUN, HACTYIUIEHWE IEPBOTO yclexa
(neynaun), cepust uctibITaHui bepHyiu.

Pemare  mpocreiimiue  3aJa4d HA  HAXOXKICHUE
BEPOATHOCTEH COOBITHI B CEpUU HCHBITAaHUI /10 MIEPBOTO
ycrexa, B TOM YHUCIIe ¢ MPUMEHEHUEM (OPMYJbl CyMMBI
FeOMETPUUECKON Mporpeccuu (C onopoi Ha CHPaBOUYHYIO
UH(OPMAILIHIO).
Pemars mnpocreiimue

33]aYd = HAa  HAXOXKIECHHUE
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BEPOSTHOCTEH  DIIEMEHTAPHBIX COOBITUH B  CEpHUH
UCIBITaHUN bBepHymm, Ha HaxOXIEHUE BEPOATHOCTH
ONpPEAEIICHHOI0 4HCIa YCIEXOB B CEPUM MCIBITAaHUM
bepuymu (¢ BU3yanbHOH OITOPO).

H3yuats B X01€e NpaKTHYeCKOil padoThl, B TOM YHUCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnblTanui bepryrum

Cayuaiinas
BeJIMYHHA
(6 1)

CnyualiHas BelIMYMHA M PACIpEACIICHUE BEPOSITHOCTEH.
Maremarnueckoe OXHMIAHME W AUCHEPCHUS  CIydalHOH
BelIMYMHBL. [IpuMeppl MaTemMaTHMUecKOro OXHUAAHHUA Kak
TEOPETUYECKOI0 CPEJHETO 3HAYCHUSI BEJTUUHHBI.

[TonsiTue 0 3aKoHe OoJbIINX yKce. Mi3MepeHne BeposTHOCTEH
C IOMOILbIO YacToT. [IprMeHeHue 3akoHa OONBIINX YHCEIL.

OcBouth Ha 0a30BOM YpPOBHe NOHSITHS. ClydyailHas
BEJIMYMHA, 3HAYCHUE CIIy4anHON BEJINYUHBI,
pacnpezesieHue BEpOSITHOCTEH.

M3yyare u o00CyxkaaTp IpUMEpPHl JHUCKPETHBIX U
HENpepbIBHBIX CIyYalHbBIX BEJIUUYUH (POCT, BEC YEIOBEKa,
YHMCIEHHOCTh HACEICHMUS], IPYTUe N3MEHUUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypCe CTaTHCTHUKH), MOJEJIbHBIX
CIIy4aliHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMU
onblTaMu (OpocaHHME MOHETHI, UIPaIbHOM KOCTH, CO
CJIly4aifHbIM BBIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
MaTEMaTHYECKOE OKUJAHUE CIIy4allHOM BEIMYMHBI Kak
TEOPETUUECKOE CPEIHEE 3HAUCHUE, NUCIIEPCUS CITy4YallHON
BEJIMYMHBI KaK aHaJIOT TMCIIEPCUU YHCIIOBOTO HAabopa.
Pemate 3amauM Ha BBIYMCIEHUE MAaTEMATHUYECKOTO
OXKHMIAHWS W  JUCIEPCUU  AUCKPETHOM  Clly4yalHOM
BEJIMYMHBI 110 3aIaHHOMY PaclpeesIeHUuI0, B TOM YHUCIIE
3aJ1a4, CBSI3aHHBIX CO CTPAXOBaHHEM U JIOTEpesIMH (C
HaIPAaBJISAIONIEH TOMOIIBIO).

3HAKOMHMTBC C MAaTeMaTHYEeCKUM OXHJIaHUEM U
JUCIIEpCUel HEKOTOPBIX paclpeesieHnii, B TOM YHUCIIE
pacnpenesieHnsl CIy4aitHOW BEJIMYMHBI «YUCIIO YCIIEXOB)» B
cepuu ucnblTaHni bepHyum.

H3yyarp 49acToTy COOBITHSS B  TOBTOPSIFOIIMXCS
CIIy4JaiHbIX ONbITaX KaK CIyYalHYIO BEJIUYUHY.
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3HAKOMHTBLCSI C 3aKOHOM Oosblmmx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIEC ONBITOB 4YacToTa
COOBITHUS OJIM3KA K €r0 BEPOSTHOCTH.

Pemats 3a1aun Ha U3MEpEHHE BEPOSITHOCTEH € TOMOIIIBIO
4acToT (C HAMPaBJIAIOIICH TOMOIIBIO).

OOcyx’1aTh poJib 3aKOHA OOJIBIIUX YHCET B 000CHOBAaHHH
YaCTOTHOTO METOA U3MEPEHUS BEPOSITHOCTEH.
OO0cyxnaTh 3aKOH OOJBIIUX YHCET KaK IPOSBICHHUE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MEHUYMBBIX SIBIICHUSX,
pOJb 3aKoHa OOJBIIMX YWCENl B MPHUPOJAE W B KHU3HH
YeJI0BeKa.

O6006menue,
KOHTPOJIb
(10 u)

[IpencraBnenne  IaHHBIX.
BepostHocTh CIIy4ailHOTO COOBITHSI.
KoMOnHaTopuku. CiyyaiiHble BEIMYUHBI U paCpe/IeIICHUS.

OmnwucarenpHasl  CTaTUCTHUKA.
DJIEMEHTHI

IHoBTOPSITH W3yuYeHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pemars 3agaum Ha NpeICTABIECHUE U ONUCAHUE TAHHBIX.
PemaTtp 3a1aum Ha HAXO0XJACHUE BEPOSITHOCTEH COOBITHIA,
B TOM 4YHCI€ B ONbITaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEN
00beIMHEHUSI W TepeceueHus COOBITUH, BBIYUCIATH
BEPOSATHOCTH B OIBITAX C CEPUSAMU CIyYalHbIX UCIIBITAHUN

[Ipu pa3paboTke pabodeil mporpamMmbl B TEMaTHUYECKOM IJIAHUPOBAHUHU JOJDKHBI OBITh YUYTEHBI BO3MOXKHOCTH
WCIIOJI30BaHUs DJIEKTPOHHBIX (LIM(PPOBBIX) 00PA30BATEIBHBIX PECYPCOB, SABISIOMMXCS YUEOHO-METOIMUECKUMU MaTepruaiaMu
(MyJIbTUMEIUNHBIE TPOTPAMMBI, 3JIEKTPOHHBIE YUEOHUKU U 33JJAYHUKH, JIEKTPOHHBIE OUOIMOTEKH, BUPTYalIbHbIE TAO0OpaTOpHH,
UTPOBBIE MPOrPaMMBbl, KOJUICKIIMU LUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCHOJIB3YEMbIMU ISl OOyYEHUS U BOCHHUTAHUS
Pa3IMYHBIX T'PYII MOJb30BATENEH, TPEACTABICHHBIMU B 3JIEKTPOHHOM (IM(POBOM) BUIE U PEANH3YIOUUMU TUIAKTUYECKUE

Bo3MoxkHOCTH VKT, conep:kanne KOTOpPbIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa30BaHUM.
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