Moanucano uMdpPoBOIN NOANNCHIO:

(De.D'O po B I/l Ba H ®enopos MeaH AnekceeBuy

DN: cn=0®epopos ViBaH Anekceesuy,
0=MAQY «HOBOCE/IbCKAA COLL», ou,

Aﬂ e Kcee B I/I l"I email=new143108@mail.ru, c=RU

[Hara: 2024.11.20 10:50:54 +05'00"
MUHUCTEPCTBO [TPOCBELLEHUST POCCUIICKON ®EJEPALIMU
denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE HAYUHOE YUPEKICHHE
«I/IHCTI/ITYT KOppeKHI/IOHHOﬁ neaarorukm»

MO KpachHoydumckuii okpyr
MAOY "Hosocenbsckas COII"

YTBEPXXJIEHO

HMupextop MAOY
"HoBocenbckass COI"

®enopos N.A.
No 123 ot «30» aBrycra
2024 1.

OEIEPAJIbHA S PABOYA A ITTPOT' PAMMA
OCHOBHOI'O OBIIEI'O ObPA3OBAHNA U1 OBYYAIOIMXCA
C 3AJIEPXKKOM TICUXYECKOI'O PA3BUTHA

MATEMATHKA
(6 xaacc)
AJITEBPA
I'EOMETPUA
BEPOATHOCTDb U CTATUCTHUKA\

(9 xaacc)

c. Hosoe Ceno
2024



OI'NTABJIEHUE

TTOSICHUTEJIBHAS BATIFICKA ... 4
®EJEPAJIBHASI PABOUYASI IPOTPAMMA YUYEBHOTI'O KYPCA «MATEMATHKA». 5—
6 ECTIACCBL ... e et s e ee et e s eee s eee s ee e 14
COJIEP)KAHUE YYEBHOI'O KYPCA «MATEMATHKA» (II0 TOJJAM
(0) 345 1232175 ) YR OO SOOI 16
SIKITACC ...t ee e s e s s ees e e eneeen 16
6 KTTACC ..ot s e s e s eee e s enseens 17
[IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATbI OCBOEHUS ITPOI' PAMMBI
YYEBHOT'O KYPCA «MATEMATHKAR. w..oveooeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeee e 19
SITTACC ... s 19
6 KTTACC ... eee e 21
®EJEPAJIBHASI PABOUASI IPOTPAMMA YUYEBHOT'O KYPCA «AJITEBPA». 7-9
KITACCD ..ot e s s ee s s e e et ee s eee s ees s es e 22
COJIEP’)KAHUE YYEBHOI'O KYPCA «AJITEBPA» (ITO TOJIAM OBYUYEHUS) ....... 24
g 1 Vo BSOSO 24
BITTACC ... s s e 25
O KTTACC ... s 26
IUIAHUAPY EMBIE IIPEJIMETHBIE PE3YJIETATbI OCBOEHUS ®EJIEPAJIbHOIA
PABOYE IIPOTPAMMBI KYPCA «AJITEBPAY ... 27
TITTACC <. s e s e ee s eee s ee s eneeon 27
B IITACC ..o s s s ees s e e 29
O KTTACC ..o e e s s e eneeen 30
®EJEPAJIBHASI PABOUYASI IPOTPAMMA YUEBHOI'O KYPCA «TEOMETPHSI». 7-9
KITACCDL ...t s e ee s s et eee e s e ee e ee e 31
COJEP)KAHUE YYEBHOI'O KYPCA «T"EOMETPHSI» (ITO TOJJAM OBYUEHUS) 31
TITTACC <.t e e e e s e e s ee s eee e s esseens 31
B ITTACC ..o e e s e ee s eee e eneeen 32
O KITACC ... 33
TUIAHAPYEMBIE [IPEJIMETHBIE PE3VJIETATBI OCBOEHUS ®EJIEPAJIbHOIA
PABOYEI [TPOTPAMMBI KYPCA «"EOMETPUSI» (ITO TOJAM OBYUEHUS)...... 33
g () VN L oSO 33
3 () 1N L SOOI 34
L 1) 1N L oSO 35
®EJEPAJIBHASI PABOYASI IPOTPAMMA YUYEBHOI'O KYPCA «BEPOSITHOCTb U
CTATUCTUKA» T=9 KITACCDL............ovvooeeeoeeeeeeeeeeeeeee e eeeseeee s eesee s eseee e 36
COJIEPYKAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb U CTATUCTHUKA (I10
ROYITNY K0) a1 5151 5 ) YOS 37
g ' Vo T OO 37
L 1 VX6 OO TOTY 38

O KUTACC ...ttt r et e et r et 38



IJTAHUPYEMBIE IIPEAMETHBIE PE3YJIbTATbI OCBOEHHMA ®EJIEPAJILHOI
PABOYEU ITPOT'PAMMEI KYPCA «BEPOATHOCTDB U CTATUCTUKA» (TTO

TOHAM OBYUEHMS) ....oooiiiiiicci st 38
TERITACC ... s 39
B KUTACKC ... 39
O KUTACKC ... e 39

TEMATHUYECKOE INTAHUPOBAHUE ........ccoooiiiiiiiii s 41



denepanpHas paboyas mporpamma Mo y4eOHOMY Tpeamery «MaremaThkay
(6a3oBbBIN ypoBeHb) (TmpemMeTHass obmacth «Maremaruka u WHpOpMaTHKa») (manee
COOTBETCTBEHHO — TIporpamMmMa II0 MareéMaTHKe, MaTeMaThKa) BKIIOYaeT
MOSICHUTENIBHYIO  3alMCKY, CONEp)KaHWe OOyYCHHs, IUIAHUPYEMbIE pPE3yJIBTaThI
OCBOEHHS IPOrPAMMBbI 110 MaTEMaTHKe.

[TOACHUTEJIBHA A 3AIINCKA

denepanpHas pabovas mporpaMMa MO MaTeMaTUKe s OOydJarolmuxcs ¢
3aJiepKKoU Ticuxuueckoro pasButusa (manee — 3I[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi NOArOTOBIIEHa Ha ocHoBe DenepalbHOrO  TOCYIapCTBEHHOIO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOTO  obmiero  obOpazoanus  (IIpuka3
Munnpocsemenuss Poccun or 31.05.2021 . Ne 287) (manee — dI'OC OO0O),
denepanbHON aJanTUPOBAHHON 00pa30BATEIbHON MPOrpaMMbl OCHOBHOI'O OOILEro
oOpa3oBaHusl JUIsl OOYYarOIIUXCA C OTrPAaHUYCHHBIMH BO3MOXHOCTSIMU 3/I0POBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 HosOpsa 2022 1. Ne 1025), denepanbHoit
pabodeil mporpaMMbl OCHOBHOTO OOIIEr0 OOpa3oBaHUS MO YYEOHOMY NpeaMeTy
«Maremarukay», denepabHON pOrpaMMbl BOCTIUTAHMSI, C YUETOM pacIpeieIeHHbIX
o0 KJaccam NpOBEpsSEMbIX TpeOOBaHUN K pesynasraram ocBoeHus DenepanbHoOU
aJanTUPOBAHHOM 00pa30BaTEIHLHOM MPOrpaMMBbl OCHOBHOT'O 00111€T0 00pa30BaHUs s
00yyYaroIuXxcs ¢ 3aJIepKKOM ICUXUYECKOTro pa3BUTHsl. B paboueil mporpamMmme yuTeHbI
uaem W noioxeHus KoHIenmuu pa3BUTHS MareMaTHYecKoro oOpa3oBaHMsS B
Poccuiickon denepanum.

O01mas xapakrepucruka y4e0Horo npeamera «MareMaTuka

VYuebuniii npeamer «MaremaTtuka» BXOAUT B MPEAMETHYIO 00JacTh
«Marematuka U uHpopmaTukay. OH CHOCOOCTBYET Pa3BUTHUIO BBIYUCIUTEIHHOU
KYABTYPhl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJIb30BaThCSA
aJropuTMaMHU, a TakKe MPUOOPETCHHIO MPAKTHUYECKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEAHEBHOW Ku3HM oOydwatomuxcs ¢ 3[IP. VYueOHbIE mpenMer pa3BHBaeT
MBIIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIHMOHATIBHYI0 TPaMOTHOCTb,
YMEHHUSI  BOCHPWHUMATh W  KPUTUYECKH  aHAJIW3WPOBaTh  HWHQPOPMAIIHUIO,
MPENICTABICHHYIO B PA3IUYHBIX (hOpMax.

OO0yueHue maremarvke JaéT BO3MOXKHOCTh pa3BuBaTh y oOywaromuxcs ¢ 3[1P
TOYHYIO, PAIMOHAJFHYI0O W HWH(POPMATUBHYIO pedb, YMEHHE OTOMparh HambOonee
MOJXOAIINE SI3bIKOBbIE, CUMBOJIMYECKHUE, IpapUUecKue CpeacTBa Jis BbIPAKEHUS
CYXKJICHUU U HATJISITHOTO UX MPEICTABICHUS.

HeobxonuMpIM KOMIIOHEHTOM OOIIEeH KYJIBTypbl B COBPEMEHHOM TOJKOBAaHUU
SABJISIETCS  O0Iee 3HAKOMCTBO C METOJaMU TMO3HAHUS  JCHCTBUTEIBHOCTH,
MPEACTABIEHUE O MPEAMETE U METOJIaX MATEMATUKH, UX OTJIMYUNA OT METO/IOB APYTUX
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX NMPUMEHEHUS] MaTEMaTHKU
JUIS. pEeIIeHUs] HAyYHbIX W TMPUKIQJAHBIX 3a7ad. Takum 00pa3oM, MareMaTH4ecKoe
oOpa3oBaHHE BHOCUT CBOH BKJIaJ B (hopMHUpoBaHUE 00IIEH KyIbTYphl YEIOBEKa.



M3ydyeHre MareMaTWKyd TakXKe CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO
YeJIOBEKA, MOHMMAHHUIO KpacoTbl M H3SALIECTBA MATEMaTHYECKUX PaCCYXICHHMH,
BOCIIPUATHIO TEOMETPUIECKHUX (DOPM, YCBOCHHUIO UJIEU CUMMETPHH.

[Iporpamma oTpaxaer coaepxkaHue oOydeHHsl npeamery «MaremaTuka» c
Y4E€TOM 0COOBIX 00pa30BaTENbHBIX MOTpeOHOCTEl oOyuatomuxcs ¢ 3[1P. OBnagenue
y4eOHbIM npeaMeToM «MarteMaTukay MPeACTaBIseT ONPEACICHHYIO CI0KHOCTh IS
yaamuxcsi ¢ 3[IP. V oOyuatomuxcs ¢ 3[IP mambosnee BBIpaKeHBI OTCTaBaHUS B
Pa3BUTHH CJIOBECHO-JIOTUYECKUX (POPM MBILIUICHUS, IMOITOMY aOCTpakTHbIE W
OTBJICUEHHBIE KATETOPUU UM TPYAHOILOCTYNHBI. B TOXKE BpeMs Npu cHenuagsbHOM
oOyueHuM o0OydYaroIMecs MOTryT BBIIOJHATH 3aJaHust 1o anroputMmy. OHu
BOCIIPUMMYHBBI K ITOMOIIM, MOTYT BBIIOJHHUTH IEPEHOC HA AHAJOTMYHOE 3aJIaHHE
YCBOEHHOro crocoba pemieHus. CHHUKEHHE pa3BUTUS MBICIUTEIBHBIX ONEpaluid U
3aMEJICHHOE CTAHOBJIEHUE JIOTMYECKUX JEUCTBUM MPUBOIAT K HEIOCTATOYHOM
OCMBICIIEHHOCTH COBEPIIAEMBIX YYEOHBIX ACUCTBUN. Y OOYYarONIMXCs 3aTPYIHEHBI
CUETHBIEC BBIYMCIIEHUS, MPOU3BOJUMBIE B yM€. B NHCBbMEHHBIX BBIYMCIECHUAX OHHU
MOT'YT MpPONYyCKaTh OJMH W3 MPOMEXKYTOUYHbIX mmaroB. IIpu pabore ¢ uyuciaOBHIMU
BBIPDAKCHHUSIMHM, BBIYMCIICHHEM WX 3HAUYEHHMsI MOI'YT HE YAEpPKUBATh IPAaBUJIbHBIN
nopsiAok aeiictBuit. [Ipu ynpoiennu, npeoopazoBaHuu BeipakeHui yuarmuecs ¢ 311P
HE MOTYT CaMOCTOSITEIbHO NPHUHSTH PEUICHUE O MOCIEI0BATEIBHOCTH BBIIIOIHEHHUS
nerucTBuii. KOHKPETHOCTh MBIIUIEHUS] OCJIOKHSET YCBOCHHsI HAaBBIKA PELICHUS
YpPaBHEHHUI, HEPABEHCTB, CUCTEMbl ypaBHEHUW. MM MajomOCTyIIHO COBEpILICHUE
00paTUMBIX OTEpAITUii.

Huszkuii  ypoBeHb  pa3BUTHUS  JIOTMYECKUX  OMNEpalMil, HEIOCTATOYHAS
O0OOILIEHHOCTh MBIIUICHHUS 3aTPYJHSAIOT U3ydeHUue TeMbl «DyHKIUW»: M[pHU
olpene’aeH (PYHKIMOHAIBHOW 3aBUCHUMOCTH, INpU ONHCAHUM TrpaduuecKon
CUTYallUH, UCTIOJIb3YysI TEOMETPUUYECKHM, anredpandyeckuii, QyHKIIMOHATbHBIA S3BIKH.
Hepenko yuamuecs He BUIAT pPa3sHUIIBI MEXIY O0JAaCThIO OnpeneneHus pyHKIUNA U
00J1aCThIO 3HAUECHHUI.

Pemenue 3amay conmpsikeHO € TPYOHOCTSIMH O(OPMIIEHMS] KPAaTKOW 3amucw,
IPOBEJCHUSI aHAJIM3a YCJIOBUS 3a/1auHl, BBIJIEIEHUs CcyllecTBeHHOro. Ody4aromuecs ¢
3IIP 3arpynHstoTCs clenaTh YMO3AKJIIOYEHHE OT OOIero K YacTHOMY, HEpPEIKO
BBIOMPAIOT HEpalMOHAIbHBIE CIIOCOOBI  PEUIEHUs, HWHOTAa OrpaHUYMBAIOTCA
MaHUNYJSILUAMHA C YUCTAMHU.

IIpy w3yyeHum reoMmeTpuyeckoro wmarepuana oOyvaromuecs ¢ 3IIP
CTJIKUBAIOTCS €  TPYAHOCTBIO  JI€JaTh  JIOTUYECKHE  BBIBOJBI,  CTPOMTH
IIOCJIEN0BATENBHBIE pacCyKAeHUs. HenmpouHble 3HaHNs OCHOBHBIX TEOPEM I'€OMETPUU
MPUBOAUT K OMMOKAM B PEIICHUU TeoMeTpuueckux 3amad. OOydaroniuecss MOryT
MOJIMEHUTH (POpPMYITy, HENIPABUILHO NMPUMEHUTH TeopeMy. K cepbe3HbiM omnbOkam B
pelmeHnyn  3aJad  [PUBOJAT  HEJOCTATOYHO  Pa3BUTBIE  IPOCTPAHCTBEHHBIE
npencrabieHus. M cl0KHO BBITIOJTHUTE YEPTEXK K YCIOBUIO, B MUCHbMEHHBIX paboTax
OHH HE MOT'YT IPUBECTU OOBSICHEHUE K YEPTEKY.

To4yHOCTB 3anIOMUHAHUS U BOCIIPOU3BEICHUS yU€OHOT0 MaTepraia CHUKEHBI 110
NpUYrHE C1a0OCTH MHECTHYECKON NEATETbHOCTH, CYXEHUS O00ObeMa MaMsTH.
Obyuaromumcs ¢ 3[IP tpeOyercs Oonblie BpeMEHH Ha 3aKpelyieHHE Marepuana,
aKTyaJIM3alus 3HAHWUM 110 OIOPE MPH BOCIIPOU3BEICHUU.



J11st Tpeo10JICHUSI TPYAHOCTEH B M3yUCHUH y4eOHOTo ITpeiMeTa «MaremMaTrkay
HeoOxonmuma  ajganTanusi o0beMa MW XapakTtepa y4eOHOro wmarepuajiia K
MO3HABATEIHHBIM BO3MOXKHOCTAM yuaniuxcsi ¢ 3IIP. Cnemyer yueOHbIN MaTepual
MIPETIOTHOCUTh HEOOIBITMMHU TIOPIIUSAMH, YCIOXKHSS €r0 IOCTEIEHHO, W3BICKUBATH
CrocoOBl  aJanTalvi  TPYAHBIX  3aJaHUi, HEKOTOphIE TEMBI JaBaTh Kak
03HAKOMUTEJIBHBIC; UCKITIOYATh OT/ICIbHBIC TPYIHBIC JOKA3aTEIbCTBA; TCOPETUICCKUN
MaTeprall PEKOMEHIYETCS HM3ydaTh B MPOIECCE MPAKTHYECKOW ACATENHHOCTU TIO
pemieHuio  3amad. OpraHMdyeckoe €IWHCTBO NPAKTHUYECKOH W YMCTBEHHOM
JEATENPHOCTA YYAIIUXCS Ha YpPOKaX MAaTEMaTHKH CIOCOOCTBYIOT NPOYHOMY U
CO3HATEIPHOMY YCBOCHHIO 0A3MCHBIX MATEMAaTUYECKUX 3HAHUN M YMEHUH.

Henu u 3axaun u3ydenus ydeoHoro npeamera «MaremaTuka»

[TpuopureTHpIMH LIETIMHU 00yUEHHsI MaTeMaTuKe B 5—9 kiaccax sSBISIOTCA:

" (opMUpOBaHHE LEHTPATBHBIX MATEMaTUYECKUX MOHATUNA (YUCTO, BEIUYMHA,
reomMerpuyeckas  ¢urypa,  mepeMeHHas,  BEpPOATHOCTb,  (YHKIHS),
o0ecrneunBaroluX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTHYECKOIO
oOpazoBanus ooyyaromuxcs ¢ 3I[1P;

* noaseaeHue oOyyatronuxcs ¢ 3[1P Ha ocTynmHOM AJ11 HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYXKAIOILIEro MUpa, TOHUMAaHUE MaTEMaTHUKU KaK
gacTu OOLIEH KYBTYphl YeTOBEUECTBRA;

" pa3BUTHE WHTEIEKTYaJIbHBIX U TBOPUECKHUX CIHOCOOHOCTEH OOy4aronIuxcs ¢
311P, no3HaBaTrenbHONW aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUM, KpUTUYHOCTH
MBILIJIEHUS, UHTEPECA K U3YUEHUI0 MAaTEMAaTHKH;

* (popmupoBaHue (YHKIUMOHAIBHOW MaTeMaTHYeCKOW TIpaMOTHOCTU: YMEHUS
pacrmo3HaBaTh  MPOSBICHUS  MareMaTHUYeCKUX  TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEAJIbHBIX KU3HEHHBIX CUTYAIUSAX U IPU U3YUYEHUH IPYTUX
y4eOHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTEM,
dopMynupoBaTh HUX Ha S3bIKE MAaTEeMaTWKH M CO3/1aBaTh MaTeMaTHYeCKUe
MOJIENH, TMPUMEHSATh OCBOCHHBIM MaTeMaTWUYECKUI ammapar Juisl pelieHHs
PAKTUKO-OPHUEHTHUPOBAHHBIX ~ 3aJa4, HWHTEPHPETUPOBaTb U  OLECHUBAThH
MOJIyYEHHBIE PE3YIIbTaThI.

JlocTrkeHune 3TUX Lenael 00ecreynBaeTcs peieHueM CIEAYIOINX 3a1a4:

» ¢opmupoBark y oOydaronuxcsi ¢ 3[IP HaBbIkM ydeOHO-TIO3HABATEIHHOM
NEeSTENbHOCTH: IUIAHUPOBaHUE palOThl, MOUCK pAlUMOHAIBbHBIX IyTEeH ee
BBINIOJIHEHUS, OCYLIECTBIEHUSI CAMOKOHTPOJIS;

" CMOCOOCTBOBaTh WHTEIIEKTYAJIbHOMY Ppa3BUTHIO, (OPMHUPOBATH KauecTBa,
HEO0OXOIMMBbIE YEJIOBEKY JUIsSl MOJIHOLIEHHON )KM3HU B COBPEMEHHOM OOUIECTBE,
CBOMCTBEHHBIE MAaTEMaTHYECKON JEATEIbHOCTU: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHI, CHOCOOHOCTH K MPEOJ0JICHUIO
TPYIHOCTEN;

* (opMUpOBATH KJIIOUYEBBbIE KOMIIETEHIMU YYalIMXCS B paMKax MpeIMETHOU
obmactu «Maremarrka 1 HHPOpMaTHKay;

" pa3BUBaTh NOHATHITHOE MbITIUIeHUs oOy4Jaromuxcs ¢ 311P;



" OCYHIECTBISATh KOPPEKIMIO MO3HABATENbHBIX MponeccoB oOyyatommuxcs ¢ 311P,
HEOOXOAMMBIX Ui OCBOCHMSI MPOrPaMMHOIO Marepuaja 1o Yy4eOHOMY
IpEeAMETY;

" [peaycMaTpUBaTh BO3MOXKHOCTh KOMIIEHCAIIMN 00pa30BaTebHbIX J1e()UIIMTOB B
OCBOCHHUHU MPENLIECTBYIONIEr0 MPOrpaMMHOI0 Marepuayia y oOydyarouuxcs ¢
3I1P 1 HETOCTAaTKOB B MX MATEMATUYECKOM Pa3BUTHH;

* copMHpOBATH YCTONYMBHIN MHTEPEC YUAIIMXCS K TPEAMETY;

" BBISIBJISITH M PA3BUBATh MAaTeMaTUYECKUE U TBOPUYECKUE CIIOCOOHOCTH.
OCHOBHBIE TMHUM COAEP)KAHUSA Kypca MareMartuku B 5-9 kiaccax: «Ywucna u

BBIYHCIICHUA», «Anrebpa» («AnreOpandeckue BbIpOKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkuun», «l'eomerpus» («l[eomerpuueckue GUIypbl U UX
CBOMCTBa», «3MepeHrne reoOMeTpUUECKUX BEIUUYUHY), «BEpOoATHOCTh U CTAaTUCTUKAY.
JlaHHbIe JTMHUM PA3BUBAIOTCS MapajuIeIbHO, KaX/]as B COOTBETCTBUM ¢ COOCTBEHHOM
JIOTUKOW, OIHAKO HE HE3aBHCHMO OAHA OT JApPYyrodM, a B TECHOM KOHTAaKTE€ H
B3aumonerictBun. Kpome »TOro, mx oObequHSET JIOTMYEcKas COCTaBIISIONIAs,
TPaJIULAOHHO NPUCYIIAs MaTEMAaTUKE U IPOHU3BIBAOIIAS BCE MATEMAaTUYECKUE KYPChI
u conepxkarensHble TuHuU. ChopmynupoBanHoe B DenepaibHOM rocydapCTBEHHOM
o0pa3oBaTesibHOM CTaHAapTe€ OCHOBHOIO OOIIEro oOpa3zoBaHusi TpeOOBAHUE «YMEThb
OIIEpPUPOBATH MMOHATUAMU: ONPEAEIEHUE, aKCHOMA, TEOPEMA, T0KA3aTENbCTBO; YMEHHUE
pacrio3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBaHUS, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBL, CTPOUTH BBICKA3bIBAHUS U OTPUILIAHUS BBICKA3bIBAHUI)» OTHOCUTCS KO
BCEM Kypcam, a (GOpMHUpOBaHKE JOTHUYECKUX YMEHHUM pactpeensercs Mo BCeM rojiam
o0y4yeHusl Ha YPOBHE OCHOBHOTI'O OOIIIET0 00pa3oBaHUsI.

Conepxanue 00pa30BaHHsA, COOTBETCTBYIOIIEE MPEAMETHBIM peE3ybTaraM
ocBoeHus denepanbHON paboueii mporpaMMbl, pacrpeneIEHHbIM 10 To1aM 00yUeHUs,
CTPYKTYpPUPOBAaHO TakMM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHUHIMIHAIbHBIM
BompocaMm  oOydaromuecs:  0Opamainch  HEOMHOKPATHO, YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMH TMOHATHUSAMU M HaBBIKAMHU OCYIIECTBISIOCH MOCIENOBATEIBHO U
MOCTYINATENbHO, C COOJIIOACHUEM MPUHLMUIIA NPEEMCTBEHHOCTH, & HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTreMaTHMYeCKHX MNpPEACTaBIECHUN OOydaroIIuxcs ¢
3I1P, pacuupsis u yriyomnsis e€, o0pa3ysd NpoYyHble MHOKECTBEHHBIE CBsi3u. OO1Iue
LeJu U3ydeHusi yueOHoro npeaMera «MaremaTuka» npeacraBieHsl B DeaepanbHOR
paboueil mporpaMMe OCHOBHOT'O OOIIET0 0Opa30BaHMUs.

Oco0enHocTH 0TOOPA M aJaNTAIIMU Y4eOHOr0 MaTePUAJIa 10 MATEMaTHKE

OOyuenue yueOHOMY TmnpeameTy «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJLHBIX YCIOBUM JJI1 YCBOCHHS MPOrPAaMMHOTO Marepuaia o0ydarolIuMUCS C
3I1P. bonbiioe BHUMaHue yuemnsiercs oT0opy yueOHOro Marepuaina B COOTBETCTBHUH C
MPUHLUAIIOM JOCTYMHOCTH TPH COXpaHEHUU O0OIIero 0a30BOr0 YpOBHS, KOTOPBIN
JIOJIKEH TI0 COAEPKAHUIO U 00bEMY OBITh aJaTUPOBAHHBIM 1Jig oOyyatomuxcs ¢ 3[1P
B COOTBETCTBHUM C HX OCOObIMU 0OOpa3oBaTelibHbIMU MOTpeOHOCTsIMU. Cremyer
oOnerynTh OBIaJeHUE MarepuanoM oOydarommumucsa c 3I[IP mocpencTtBom ero
JIETAIBHOTO OOBSICHEHUSI C CUCTEMATHUYECKUM MTOBTOPOM, MHOTOKPATHOM TPEHUPOBKH



B NPUMEHEHUWU 3HAHWM, WCIOJIb3ys TPUEMbl aKkTyajdu3aluu (BU3yallbHasi oOIopa,
MaMsITKa).

®denepalibHas MporpaMMa Npe1yCMaTpUBaeT BHECEHNE HEKOTOPBIX U3MEHEHUN:
YMEHBIIIEHHE 00beMa TEOPETUUYECKUX CBEICHUMN, BHIHECEHUE OTIEIbHBIX TEM WU
EJIBIX Pa3/IeNIOB B MaTepUabl Il 0030pPHOT0, 03HAKOMHUTEIILHOTO U3YUCHHSI.

HN3meHenus mporpammsl B 5-9 Kjaccax

MaremaTnka B S 1 6 Ki1accax

B o03HakoMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4yaTb CIEAYIOLIUE TEMBI:
«Pumckass wymepanus», «PaBabie (urypwi», «lununap, konyc, mapy», «KyoO»,
«IIpssmoyronpHbIl napaiuienenunen», «llepemenienue Mo KOOPAUHATHOU OPSIMO,
«Mopaynp uucnay, «HucnoBble NpoMexyTkny; «Macmrad» (u3ydaercss B Kypce
«[eorpadusy); «M300paxkenne reomeTpuyeckux GUTyp Ha HETUHOBAHHOUW Oymare ¢
UCIIOJIb30BAHUEM  LUPKYJS, JIMHEHKH, YrOJIbHUKA, TpaHCHIOpTUpa», <«/lnuHa
OKpy)kHOCTHY», «[lmomane kpyray, «llapamutensnbsie npsameiey, «lleprnieHauKyIIspHBIE
npsiMbie», «OceBasi U LEHTpajbHAsl CUMMETPUMN» (U3y4aeTcsl B Kypc€ T'€OMETPHM);
«beckoHeuHble TEepUOIUYECKHUE AECATUYHbIE Apoou. [lecsTnyHoe mpubIMKEeHne
OOBIKHOBEHHOU ApoOmM» (M3ydaercs B Kypce anreOpsl).

Crenyer yMEHBUINTh KOJHWYECTBO YacOB Ha ClEAyHIIUE TeMbl: «PemieHue
JOTUYECKUN 3amauy», «/lmmHa ortpeskan, «lllkanbpy, «PacnpenenuTenbHbI 3aKOH
YMHOXKEHHUSI», «3anich MPOU3BENCHUS C OYKBEHHBIMU MHOXUTEISIMIY, «[locTpoeHue
KOH(pUrypaluii U3 4YacTed MpsIMOM, OKPY>KHOCTHM Ha HEJIMHOBAHHOW W KJIIETYATOU
Ooymarey, «Jlemutenn u kpatsbeie. [IpusHaku nemumoctny, «Hambonmbmmii oOuit
JIEIUTENh M HauMEHblliee ollee KpaTHoe. J[eTuMocThb CyMMbI U TPOU3BEACHUS».
«[IpuBenenue npoOu K HOBOMY 3HAMEHATEIN0», «HaxoXaeHne 4acTu 1es10ro U LeI0ro
no ero 4actuw». «OKpyIJIeHHE NEeCATHYHBIX IpoOei». «Pemenue 3amau mepedopom
BCEX BO3MOXHBIX BApUAHTOBY». «CocTaBlieHHE OYKBEHHBIX BBIPAKEHUHN IO YCIOBUIO
3amauny. BeicBOOOIMBIIIMECS YaChl MOYKHO MCIIOJIh30BaTh HA MIOBTOPEHHME (B HaYalIe U
KOHIIE Y4eOHOro roja), Ha u3yuyeHue Haubosee TPyAHbIX U 3HAYMMBIX TeM: B V Kjacce
— Ha pellIeHUE YPaBHEHUM, IPUBEICHUE IPOOU K HOBOMY 3HAMEHATEII0, YMHOXKEHUE U
JICNICHUE JIECSITHYHBIX ApobOelt, m3Mmepenue yrioB, B VI kmacce — pgeiictBust ¢
MOJIOKUTEIbHBIMU U OTPULIATEILHBIMU YHMCJIaMHU, PEIICHUE YPABHEHUH, CI0KEHUE U
BBIYUTAHKE YMCE, COACPIKAIUX IO U APOOHYIO YaCTh, HA YMHOXKEHHUE U JICJICHUE
OOBIKHOBEHHBIX JIPOOCH.

Auaredpa

B o3HakoMuTenbHOM IUIaHE PEKOMEHAYETCS W3Yy4yaThb CIEAYIOUIME TEMBI:
«ppauuoHaiibHble yucina. JelcTBUTENbHBIEC Ynciiay, «CpaBHEHNUE NEHCTBUTEIbHBIX
qucen, apuMETHIECKHUE JEUCTBUS C JACHCTBHTEIBHBIMH YHCIaMuy, «HaxoxmeHne
NpUONMKEHHBIX 3HAYeHHM KBajapaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUH TPEThEW U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKUATENNY», «OYyHKIUA ¥
=Vx U ee rpaduk», «IlorpemrHOCT ¥ TOYHOCTH NPHOTMKEHHA», «UeTHblE H
HeueTHble QyHKIMU», «DyHkuusa y=x"», « DyHKIMs y= ax?, ee rpadMK U CBOMCTBA.
I'paduku Gpynkumii y= ax? +n u y=a(x-m)?, «YpaBHEHHE C JBYMS IEPEMEHHBIMU M €TO
rpaduxy, «['padudeckuii cmocod peleHus CUCTEMBbl ypaBHEHHi», «300pakeHue
YJICHOB apU(PMETUYECKON 1 T€OMETPUUECKON MTPOrPECCHil TOUKaMU Ha KOOPJIUHATHOM
IJIOCKOCTHU. JIMHENWHBIN U DKCTIOHEHIINAIBbHBINA POCT. CI0KHBIE TPOLEHTHD».



Cnenyer yMEHBLINTH KOJWYECTBO YAaCOB Ha H3ydyeHHE TeM: «DopMysbi»,
«/loKka3aTenbCTBO TOXKIAECTBY», «JIMHEWHOE ypaBHEHUE C JBYMS HEWU3BECTHBIMU,
«['paduk MUHENHHOrO ypaBHEHUs C JBYMsI MepeMeHHbIMUY, «I'paduueckoe perieHue
JIMHEWHBIX YPABHEHUW U CHCTEM JIMHEMHBIX YpaBHEHUIN», «CBONCTBA KBAJPATHUYHON
byHKIUN.

BreicBOOOMBIIIMECS Yachl PEKOMEHAYETCS HKCIONb30BaTh: IS JIyYllei
npopaboTku Haunboyiee BaXXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pemienue
CUCTEM YypaBHEHMI», «COBMECTHbIE JEHCTBUS ¢ Apo0simu», «lIpuMeHeHne cBONCTB
apu(QMETUYECKOro KBagpaTHOrO KOPHS»;, Ha TOBTOPEHHUE, pelIeHue 3ajad,
npeoOpa3oBaHue BBIPAXKEHUH, a TAK)XKE HA 3aKPEIUICHUE U3YYEHHOT 0 MaTepuania.

I'eomeTpus

Crnengyer OCHOBHOE BHUMAHHUE YAEIUTh MPAKTHYECKOW HAIPABIEHHOCTH Kypca,
UCKJIIOYMB U YIPOCTUB HauOoJiee CIOXKHBIM JUIsl BOCHPUATUS TEOPETUUYECKUMN
matepuan. Ha ypokax reoMerpun HEOOXOJUMO MaKCHUMajJbHO HCIOIb30BaTh
HaTJIAJIHBIE CpelncTBa OOy4eHHs, OOJbIle TPOBOJAUTH MPAKTUYECKUX pPadoT C
y4YaluMucs, pemath 3agaud. CTpoUTh pelieHue 3a/1a4 Mpy MOCTOSTHHOM OOpalieHuu
K HarJITHOCTH — PUCYHKAM M YE€PTE)KaAM.

O3HakOMHUTENBHO JAaTh TeMbl: «TeopeMbl M JIOKa3aTelbCTBO. AKCHOMBI»,
«/lokazarenbcTBO OT IPOTUBHOIO», «CyIIECTBOBAHWE UM  €IWHCTBEHHOCTH
MEPIIEHAUKYJISIpA K OpsAMon», «MeTox reoMeTpuyeckux MecT», «Meroa yaBoeHus
MenuansDy, «Teopema daneca u TeopemMa O NPOMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroiabHUKay, «/3MeHeHne TPUTrOHOMETPUYECKUX (PYHKIIHI TPHU BO3pacTaHuU
yraa», «®Dopmyabel I paadyCcOB BIHCAHHBIX M ONUCAaHHBIX OKPYKHOCTEH
IIPAaBWIBHBIX MHOTOYTOJBHHUKOB)», «YpaBHEHUE NMPAMO», «/IBuxenne», «CBouCTBa
IBIWKEHUS», «TeopeMa O MPOU3BEIECHUH OTPE3KOB XOPZ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAAPATE KACATEIbHOW.

Crneagyer yMEHBIINTHh KOJIMYECTBO 4YacOB Ha M3ydeHue TeM: «CHMMETpHUYHBIE
¢urypel. OCHOBHbIE CBOMCTBAa OCEBOM CUMMETpUN», «lleHTpasibHas CUMMETpUsI»,
«[Tapannensubiii nepenocy, «lloBopor», «lIpeodpazoBanue mnoaobus. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 3a/Jaud HAa IOCTPOEHHUE C IOMOILBIO
HUPKYJISl W JIMHEUKNW», <«/[exkapToBbl KOOpAMHATBI HA IUIOCKOCTH», «Pemienue
TPEYroJILHUKOBY, «[lomodue dhurypy.

BricBoOOMBILIECS YaChl UCTIONB30BAaTh HAa PELLIEHUE 3a/1a4 U [IOBTOPEHUE.

BeposiTHOCTH U CTATHCTHKA

B cBsi3u ¢ Tem, 4TO JaHHBIA KypC BBI3BIBAE€T HAMOOJBIINE CIOKHOCTH MAJIS
obOyuaromuxca ¢ 3[IP, cBs3aHHBIE CO CHMKEHHBIM YPOBHEM pAa3BUTHUSA CIIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €0 U3YYEHHE JIOJKHO CTPOMTHCA Ha 0A30BOM YPOBHE H
JOCTYIIHOM JUIsl YYE€HHUKOB Mmarepuane. OCHOBHOE BHHMMAHHME CIELYET YACIUTH
pas3zmenaM, CBSI3aHHBIMM C IIOBTOPEHMEM IPOMIECHHOIO MaTepuald, YBEIWYUTH
KOJIMYECTBO YNPAKHEHUM WM 3aJaHUM, CBA3aHHBIX C NPAKTUYECKON NEATEIBHOCTBIO
00y4Yarommxcs.

HeoOxomumo mnepecMOTpeTh coaep)KaHHE TEOPETUYECKOro MaTepuaia u
XapaKTep €ro W3JI0XKEHUs: TEOPETUYECKUHA MaTepHall MPENOAHOCHTH B IIPOLECCE
pemeHns 3aJa4 M BBITOJIHEHUS 3aJaHUM HATISIHO-IIPAKTUYECKOIO XapakTepa; He



TpeOOBaTh BHIBOJIA W 3allOMHHAHMS CJIOKHBIX (DOpPMYJ, PEIICHHS HECTaHIapPTHBIX,
TPYAOEMKHUX 3alaHui. Psi Tem ciielyeT n3ydaTh B 03HAKOMHUTEIILHOM TUTaHE.

®denepanbHas MporpaMma MPEJOCTABISIET aBTOpYy pabouell MporpaMMel
CcBOOONY B pacmlpe/iefIeHN MaTepualia o 4eTBepTsM (Tpumectpam). Pacnpenenenue
BPEMEHU Ha MU3yUYCHUE TEM B T€UCHHUE YyUeOHOTO TojJla CAMOCTOSITEIbHO ONpPEeTsieTCs
00pa3oBaTEIbHOM OpraHU3aIueil U 3aBUCUT OT OCOOCHHOCTEH TPYIIBI 00yJaIoIUXCs
¢ 3ITP 1 ux ocoObIx 00pa3oBaTEILHBIX MOTPEOHOCTEH.

IlpumepHble BUABI JeATeJbHOCTH oOy4yawmmuxcsas ¢ 3IIP, o0yciaoBiieHHbIE
0co0bIMH  00pa3oBaTeJIbHbIMH  NOTPEOHOCTAMH M oOecnevyuBaIONIUe
OCMBICJICHHOE OCBOEHHE COJlep:KaHNU 00pa30BaHus 1o npeaMery «MaTteMaTuka

Conepxanue BUIOB aesTenbHOCTH oOydaromuxcst ¢ 3P ompenensiercs wux
0COOBIMH 00pa30BaTCIIbHBIMUA MOTPEOHOCTAMHU. [IOMHMO HIMPOKO HCITOJIB3YEMBIX B
DOAOIT OO0 obmux 15 BCcex 00yUJaronuXxcsi BUJIOB ACSITEIHHOCTH CIEAYET YCUIIUTh
BHJIBI JICATEIILHOCTH CIICU(PUIHBIC IS JAHHON KaTEeropuu JIeTel, 00eCIeuYnBaronue
OCMBICIICHHOE€ OCBOCHHE COJCpXKaHUs O0Opa3oBaHHMSA II0 MPEAMETYy: YCHJICHUE
MIPEIMETHO-TIPAKTUYCCKON JCATEIIPHOCTA C aKTHUBU3AIMEH CEHCOPHBIX CHCTEM;
4yepeloBaHUE BHJIOB JEATEILHOCTH, 3aJeHCTBYIOIIMX PAa3JUYHbIC CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHalia C OTIOPOM Ha aJITOPUTM; «IIOIIArOBOCThY» B U3yYECHUHU
MaTrepualia; UCIOJIb30BaHNe JOTIOJHUTEILHOM BU3YaIbHON OMOPHI (CXEeMBbI, TA0I0HHI,
OIOpHBIC TAOJIMIIBI); PEYCBOM OTYET O IPOIECCe W pe3yJbTare JAeSITCIbHOCTH;
BBITIOJTHEHUE CIENMATIbHBIX 3aJaHui, OO0ECIICUMBAIOIINX KOPPEKIIUI0 PEerysiun
y4eOHO-TT03HABATEIILHOM JICATEIIBHOCTH M KOHTPOJIb COOCTBEHHOT'O PE3yiIbTaTa.

denepanpHas TeMaTHYECKass M TEPMUHOJIOTHYECKAs JIGKCHKA COOTBETCTBYET
DAOIT O0O0.

st obyuarommxcss ¢ 3I[IP cymiecTBeHHBIM SBIISIOTCS TPUEMBI padOTHI C
JIEKCUYECKUM MaTepuajioM 1o mpeamety. [IpoBomurtes crnemuanpHash paboTta TIo
BBCJICHUIO B aKTUBHBIN CJIOBaph OOYYArONIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3ygaembie TEpMUHBI BBOISTCS HA MTOJIMCEHCOPHOM OCHOBE, 0053aTebHA BU3yaIbHas
MOJIJIepIKKa, aJTOPUTMBI Pa0OTHI C OTIPEICTICHUEM, OTIOPHBIE CXEMBI JIJIS aKTyaTH3aIlHH
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHE

B cootBerctBum ¢ ®enepalbHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOro oOIIero oOpa3oBaHus y4yeOHbIH mpeamer «MaTemaTuka»
BXOJIUT B TpPEIMETHYI0 o0nacTh «Marematnka u HWHPOPMATUKA» U SBIAETCA
oOsi3aTenbHBIM I u3ydeHus. B 5-9 kmaccax yueOHbl mpenmer «MaremaTukay
TPAJAUIIMOHHO M3y4aeTCs B paMKaxX CICAYIONMX y4eOHBIX KypCOB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «Anreopa» (BKIIIOuYas 3JIEMEHTHI
CTaTUCTUKU M Teopuu BeposiTHOocTeil) u «l'eomerpusi». HacTosieir mporpammont
BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposITHOCTh U CTAaTUCTUKAY.

OO6miee 4yKCI0 YacoB, PEKOMEHJOBAaHHBIX JIJISl U3yYEHUS! MaTeMaTUKH (0a30BBIil
YpOBEHb) Ha YPOBHE OCHOBHOT'O 0011Ier0 0obpazoBanusi, — 952 vaca: B 5 kiacce — 170



gacoB (5 4acoB B Henelnw), B 6 kinacce — 170 gacoB (5 yacoB B Hezleno), B 7 Kjiacce —
204 yaca (6 yacoB B Heneno), B 8 kiacce — 204 yaca (6 yacoB B HeZleNI0), B 9 kiacce
— 204 yaca (6 4acoB B HEJIEIIO).

I[lnannpyemMble pe3yabTaTbl OCBOEHUSI YUueOHOro nmpeaMera «MaremaTuka»
HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus

N3yuenne waremMarMkd Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
HampaBJieHO Ha AoCTKeHue oOyyaromumucs ¢ 3[1P nuuHOCTHBIX, MeTanpeaMeTHbIX
U TIPEIMETHBIX 00pa30BaTEIbHbIX PE3yIbTaTOB OCBOCHUS YUYE€OHOT0 MpeIMETa.

JInYHOCTHBIE Ppe3yJIbTaTbl OCBOEHUS MPOrpaMMbl IO MAaTeMaTHKe
XapaKTEePU3YIOTCS:

NATPUOTHYECKOE BOCIIMTAHUE:

IIPOSIBIICHUEM MHTEpPECA K MPOLJIOMY U HACTOAIIEMY POCCHIICKO MAaTEMAaTUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSIM POCCUMCKHUX MAaTEMATUKOB U POCCUNCKOU
MaTeMaTU4YeCKOW WIKOJbI, K UCIOIb30BAHUIO 3TUX NOCTHXKEHUH B JIPYTHX HayKax U
MPUKIAJAHBIX cepax;

rPaskKIaAHCKOE U JYXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBINIOJTHEHUIO OOSI3aHHOCTEN TpaKIaHWHA U pealiu3allii ero
MpaB, NPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBJICHUH, MPOIENYyp TPaKJaHCKOr0 oOmiecTBa (HampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO STHYECKMX NPOOJIIeM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH, OCOZHAHUEM BaKHOCTH MOPaIbHO-
ATUYECKUX MPUHIUIIOB B IEATEIBHOCTU YUEHOTO;

TPYAOBOE BOCIIUTAHME:

YCTAHOBKOW HA aKTUBHOE YYacTUE B PEHICHUU MPAKTHUECKUX 3aaad
MaTeMaTU4YeCKOM HAMpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTeMaTUYECKOTO
o0pa3oBaHUsI Ha MPOTSHKEHWUM BCEH JKU3HU IS YCHENIHOW mpodeccuoHaIbHON
NEATETLHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUIYAIHHON TPACKTOPUM OOpa30BaHMs U >KU3HEHHBIX TUIAHOB C
Y4ETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

ICTETHYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHALHOMY M JCTETUYECKOMY  BOCIIPUATHIO
MaTeMaTuyecKuX OOBEKTOB, 3a/la4, PEUICHUH, paCCYXIACHHUM, YMEHHIO BHJIEThH
MaTeMaTU4YeCKUEe 3aKOHOMEPHOCTU B UCKYCCTBE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

OpUCHTAIlMEe B JIEATCJIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTABIECHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKA, MPUPOILI U
oOlIecTBa, NOHMMAaHUEM MaTeMaTUYECKOM HayKh Kak c@epbl 4YeloBeuecKon
NESTETbHOCTH, ITAnoOB €€ pa3BUTUSA M 3HAYUMOCTH U1 Pa3BUTHSI LMBWIM3AIINM,
OBJIAJICHUEM SI3BIKOM MATEMaTHMKW W MareMaTH4ecKOWl KYIbTYpOW KaK CpeICTBOM
MO3HAHUSI MHUpPa, OBJAJECHUEM TMPOCTCUIIMMU HaBbIKAMH HCCIIEIOBATEIBCKOM
NEeSATENbHOCTH;

(puzuyeckoe BocnuTaHHMe, (opMHpPOBaHME KYJIbTYPbl 310POBbSI U
3MOIHOHAJIBHOTO 0JIATONOYyYHSA:



TOTOBHOCTBIO TPUMEHSTh MareéMaTUYeCKUE 3HAHUS B HHTEPECax CBOEro
3JI0POBbsI, BEICHHUS 3JJ0pOBOr0 00pasa KHU3HH (3A0pOBOE MUTAHUE, COATAHCUPOBAHHBIN
PeKUM  3aHATUA U OTHAbIXa,  peryiasipHas  (u3uyeckas  aKTHUBHOCTH),
c(hOopMUPOBAaHHOCTHIO HaBbIKA pe(IeKCUU, MPU3HAHUEM CBOErO MpaBa Ha OMIMOKY U
TaKOI0 K€ IIpaBa JAPYyroro 4eiaoBeKa;

IKOJIOTHYEeCKOe BOCTIUTAHUE:

OpUEHTAallel HAa PUMEHEHHE MAaTeMaTUYeCKUX 3HAHUU JJI PELICHUs 3a1a4 B
00JIacTH COXPAHHOCTH OKPY>KAroIIeH Cpeibl, IJIAHUPOBAHUS TTOCTYNKOB U OIIEHKU MX
BO3MO)KHBIX TMOCIEACTBUM IS OKpYXKaIOLIEW Cpenbl, OCO3HAHUEM INOOAIBHOIO
XapakTepa HKOJIOrHUeCKUX MpoOJieM U IyTel UX pelieHus;

aganTanus K M3MeHSIIOIMMCSH YCJI0BHAM COLUAJIBHOMN U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBUSX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JCSTEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS y APYTUX JIOAEH, MPUOOPETaTh B COBMECTHOM AESATEIIBHOCTH HOBBIE
3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOIMMOCThIO B  (POPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopmMynupoBaTh HEH, MOHATHS, TUIOTE3bl 00 00BEKTaxX U SBICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaThb Je(PUIMUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYK)  CUTYalMIO,  BOCIHPUHHMMATh
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TpPeOYIOIIMI KOHTpMEp, KOPPEKTUPOBATH
NpPUHUMAaeMble pEHIeHUs M JIeHCTBUA, (OpMYIHpPOBaTb M OLEHUBATb PUCKU U
MOCJIENCTBUS, POPMUPOBATH OTIBIT.

MeTtanpeaMeTHblIe pe3yJbTaThl:

B pesynsrare ocBOE€HMsI IpOrpamMMbl 10 MaTeéMarMKe Ha YpOBHE OCHOBHOI'O
obuiero oOpazoBanust 'y oOyuwatomerocs c¢  3[IP  Oynyr cdopMupoBaHbl
METaInpeIMETHbIE PE3YJIbTaThl, XapaKTEPU3YIOLIUECS OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU JIEUCTBUSIMH, YHUBEPCATIbHBIMU KOMMYHUKAaTUBHBIMU JCHCTBUSIMU
Y YHUBEPCAIbHBIMU PETYASATUBHBIMU JIEUCTBUAMM.

OBnagenue YHHMBepCaJbHbIMU yueOHBIMHU NMO3HABATEIbHBIMH
AeCTBUAMM:

YCTAaHABJIMBATh  NPUYMHHO-CIEACTBEHHBIE CBSI3M B  XOJE€  YCBOEHHS
MaTeMaTUYeCKOro MaTepuana;

BBISIBJISITh JACQUIMT JAHHBIX, HEOOXOIMMBIX IJIsl PEIICHUS MOCTaBICHHON
3a/1a4H;

C TNOMOIIbIO YUYUTENS BBIOMpATh CIOCOO pPELIEHUS MaTeMaTUYeCKOM 3aJlayu
(cpaBHUBaTh BO3MOKHbBIE BAPUAHTHI PELICHUS);

OPUMEHATh M TPeoOpa3oBbIBaTh 3HAKM W CUMBOJIBI B XOJA€ PEIICHHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHABJIMBATh UCKOMOE M IAHHOE TIPU PEIICHUN MaTeMaTH4YeCKOM 3a1a4uu;

NOHUMaTh M WHTEPHPETUPOBATh HH(POPMALMIO PA3IMYHBIX BUIAOB U (HopMm
IIPE/ICTABIICHNUS;

WUTIOCTPUPOBATH pelllaeMble 3a]1a4u rpaduueCKUMU CXEMaMU;

3¢ (}HEeKTUBHO 3aMTOMHHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.



MOHUMATh U UCIIOJIH30BaTh MaTeMaTUYECKHUE CPEICTBA HATJISITHOCTH (TpadukH,
IUarpamMMbl, TaOJHIBI, CXEMbl W Jp.) JUIS WUIIOCTPAIMH, HWHTEPIPETAIUH,
apryMeHTaL Y.

OBinanenue YHHUBEPCAJIbHbIMHA y4eOHBIMU KOMMYHHMKATHBHBIMU
JEUCTBUSIMH

OpraHU30BBIBATh Yy4E€OHOE COTPYJHUUYECTBO M COBMECTHYIO AESATEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMH B MPOLIECCE PEMICHUS 3314,

B3aMMOJICHCTBOBATh U HAXOJUTh OOIIKE CIOCOOBI PaboThI; paboTaTh B TPYIIIIE:
HaxoJWTh OOIllee pelIeHHe M pa3peliarbh KOHQIMKTHI HA OCHOBE COIJIACOBAHUS
MO3UIMHI M Y4€Ta HHTEPECOB; CYyIIAaTh MapTHEPA; (POopMyITMpOBaTh, apryMEHTUPOBATH
U OTCTAauBaTh CBOE MHEHHUE;

IIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB NPH HAJIWYHH PA3HBIX TOUYCK
3peHMsI W paspeniath KOH(JIUKTBI HA OCHOBE YyuéTa MHTEPECOB W IO3UIUMN BCEX
YYaCTHUKOB;

ApPryMEHTHUPOBATh CBOK TMO3UIMI0 W KOOPAWHHUPOBATH €€ C MO3ULHSIMH
NapTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIEro pEIIeHUsT B COBMECTHOM
JIeSITEIIbHOCTH;

BBITIOJTHATh CBOIO 4YacTh PaOOTHI, JOCTUraTh KAa4eCTBEHHOI'O pe3yJibTaTa M
KOOPJAWHUPOBATH CBOU JICUCTBHUS C APYTUMU YIEHAMHU KOMaH/IbI;

OIICHUBATh Ka4eCTBO CBOCTO BKJIaja B OO MPOIYKT.

OBjajieHNe YHUBEPCAIbHBIMH YUeOHBIMM PeryJJATHBHBIMU JAeHCTBUSIMH:

CTaBUThH II€TM, BHIOWPATh W CO3/aBaTh AJITOPUTMBI JJISI PEIICHUS Y4YEOHBIX
MaTeMaTHYECKUX MPpodIIeM;

IUIAHUPOBATh W OCYIIECTBIIATh AEATEIIBHOCTh, HAINPABJICHHYI) Ha PEIIEHUE
3aJ1a4 MCCIIEI0BATEIILCKOTO XapakTepa.

dbopmynupoBaTh U yAEPKUBATh Y4eOHYIO 3aJady, COCTABJIATh IUIAaH H
MOCJIEA0BATEIbHOCTD JICHCTBUIA;

OCYIIECTBJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh  MPOIECC U  pe3yidbTar ydyeOHOH  MaTeMaTU4YeCKOM
JIEeSITEIILHOCTH;

aJICKBaTHO OLICHUBATD MPABWIHLHOCTH WJIM OMTMOOYHOCTH BBITIOJHEHUS yueOHOH
331291, €€ 0OBCKTHUBHYIO TPYTHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHHS;

CIMYaTh CHOCOO JACHCTBHS M €0 Pe3yJIbTaT C 3aJaHHBIM YTAJIOHOM C IIENbIO
OOHapy’KE€HHs OTKJIOHEHUI U OTJIIMYHUA OT 3TAJIOHA.

IpPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IIPH PEIICHUH y4eOHOU
3aJ1a4u;

MOHUMATh MPUYUHBI, IO KOTOPBIM HE OBUI JOCTUTHYT TPeOyeMBbIil pe3ynbTaT
NeSATeTLHOCTH, OMNPENeNATh MO3WTUBHBIE M3MEHEHHUS W HaIpaBlICHHS, TpeOyrolue
nanbHeuen padboThl;

peryJIupoBaTh CocO0 BBIPAKEHUS SMOIIUM.

[IpenMeTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 MATEMATUKE TIPEACTABIICHBI
10 To/1aM OOyUYeHHS B paMKaX OTJACIBHBIX YUCOHBIX KYpCOB: B 5—6 Kjlaccax — Kypca
«Maremarukay, B 7-9 kiaccax — KypcoB «Anrebpay», «['eomerpusi», «BeposiTHOCT U
CTaTHUCTHKA.



OEIEPAJIBHAA PABOYAA ITPOITPAMMA YUYEBHOI'O KYPCA
«MATEMATHUKAY». 5-6 KIIACCbI

Henau u3yyenusi yuedOHOro Kypca

[TpuopureTHpIMH LIETIMHU 00YUYEHHS] MaTeMaTUKe B 5—6 Kiaccax sSBISIOTCA:

" MpoIOJKEHHWE (POPMHUPOBAHMSI OCHOBHBIX MAaT€MaTHYECKHMX IMOHATUN (YUCIO,
BEJIMYMHA, reoMeTpuueckasi (urypa), o0ecrnedynBamuX MPEEeMCTBEHHOCTh U
NEePCIEKTUBHOCTh MaTeMaTHUECKOro 00pa3oBaHus O0y4aroIInuXcs;

" pa3BUTUE WHTEIEKTYalbHBIX U TBOPUYECKUX CIHOCOOHOCTEW OOyYaromuxcs C
3I1P, no3HaBaTenbHONM aKTUBHOCTH, UCCIENOBATEIIbCKUX YMEHUM, MHTEpPEca K
U3YYEHUIO MaTeMaTHKU;

* nonseaeHue oOyyaromuxcs ¢ 3[IP Ha focTynmHOM AJi1 HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3H MareéMaTHKU U OKPYKaIOIIEro MUPa;

" (opmupoBaHue (YHKIMOHAIBHOW MaTeMaTUYeCKOW TIpaMOTHOCTU: YMEHUS
pacrno3HaBaTh MareMaTHuecKre OOBbEKThl B PEAIbHBIX KU3HEHHBIX CHUTYaIUsX,
IPUMEHATh OCBOCHHBIE YMEHUS I PELICHHS] NMPAKTHKO-OPUEHTHUPOBAHHBIX
3a7a4, HHTEPIPETUPOBATh IIONYYEHHBIE pE3yIbTaTbl M OLICHUBAaTh HMX Ha
COOTBETCTBHE NMPAKTHUYECKON CUTYaALINN.

OCHOBHBIE JMHUM COJAEpP)KAaHUS Kypca MareMaThuku B 5-6 kiaccax —
apudmMeTnyeckas U reOMeTpUUecKasi, KOTOpbIe Pa3BUBAIOTCSA MapaljIeNIbHO, KaX/aas B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYTroii, a B
TECHOM KOHTaKT€ M B3aUMOJEHUCTBUHU. TaKkkKe B Kypce NPOUCXOAUT 3HAKOMCTBO C
3JIEMEHTaMU alnreOpbl U OMUCATENIbHON CTaTUCTUKU.

N3ydyenne apupMeTnyeckoro mMaTepuana HaAuMHAETCS CO CHCTEMATH3aluu U
Pa3BUTHUS 3HAHWKM O HATYpaJbHBIX YMCJAX, NMOJYYCHHBIX B HadaiubHOM MIKoie. [Ipu
TOM COBEPILICHCTBOBAHUE BBIYMCIUTEIBHOW TEXHUKH M (OPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C PA3BUTHEM BBIYMCIUTEIBHON KYJIBTYpHI, B
YACTHOCTH C OOy4YEHHEM MpPOCTEHIIUM NpuéMaM NPUKHUIKU U OLEHKU pPe3ybTaToOB
BBIYMCIIEHUN. MI3yueHne HaTypalbHbIX YUCEN MPOAOJIKAETCS B 6 KilTacce 3HAKOMCTBOM
C HA4aJIbHBIMH MOHATHSIMU TEOPUU JEIUMOCTH.

Hpyroit KpynHbIii 0JIOK B CoJiepKaHUU apu(PMETHIECKOM JTUHUM — 3TO APOOH.
Havano u3yuenus: OOBIKHOBEHHBIX U JECATUYHBIX AP0oOel OTHECEHO K 5 Kiaccy. DTO
NEepBbIA 3Tall B OCBOCHUM ApPOOEH, KOrja MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UAesIMU, TMOHATUAMH TeMbl. [Ipm 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJTHOM 00BEME MPEIIECTBYET U3YUCHUIO AECATUYHBIX APOOei, 4TO 1eIecoo0pa3Ho
C TOYKM 3PEHUS JIOTUKU HU3JI0KEHUS YUCIOBOM JIMHWM, KOrJa IpaBuja JEHCTBHUU C
NECATUYHBIMUA APOOSIMM  MOKHO OOOCHOBAaTh YK€ H3BECTHBIMU aAJITOPUTMAMHU
BBITIOJTHEHUSI ACUCTBUN C OOBIKHOBEHHBIMH JIPOOSIMU. 3HAKOMCTBO C JIECSITHUYHBIMU
ApOoOSIMU PACHIMPUT BO3MOKHOCTH JUJISl MMOHUMAaHUSl OOYYalOIUMHUCS TPHUKIAJTHOIO
IIPUMEHEHUS HOBOW 3aIMCH NIPU U3YUYEHUU JIPYTUX MPEAMETOB U IIPU NMPAKTHYECKOM
ucnonb3oBanuu. K 6 kiaccy oTHeC€H BTOpOM 3Tam B M3Yy4€HUU ApoOei, rne
MIPOUCXOJIUT COBEPILICHCTBOBAHME HABBIKOB CPABHEHUS U MpPeoOpa3oBaHUs APOOEi,
OCBOEHHE HOBBIX BBIUYHCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCIICHUH,
B TOM YHCJI€ 3HAYEHUH BBIPAKEHUMN, CONEPKAILIUX U OOBIKHOBEHHBIE, U ECATUYHBIE



IpoOu, yCTAHOBJIEHUE CBSI3€M MEXIY HUMH, PACCMOTPEHUE NMPUEMOB pEUICHUS 3a/1a4
Ha 1pobu. B Hauane 6 kiacca MpoOMCXOAUT 3HAKOMCTBO C IMOHSATHEM MPOIICHTA.

OCc00EHHOCTBHIO U3YUYEHUS MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCET SABIISICTCS
TO, YTO OHM TAKKE MOT'YT pACCMaTPUBATHLCSA B HECKOJIBKO 3TanoB. B 6 kiracce B Havase
n3ydyeHus TeMbl «llonoxuTenbHble U OTPULIATEIBHBIE YMCIIA» BBIACISAETCS MOATEMA
«ensle yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHLATENIBHBIMM YHCIAMHU H
JNEUCTBUSIMUA C TIOJIOKUTENBHBIMU W OTPULATEIBHBIMA YHUCIAMH MPOUCXOAUT Ha
OCHOBE COJEP)KATEIBHOIO IMOAX0JA. OJTO TMO3BOJISIET HA JOCTYIIHOM YpPOBHE
MMO3HAKOMUTH YYAIIUXCS MPAKTUYECKU CO BCEMH OCHOBHBIMU MOHSITUSIMUA TEMBI, B TOM
Yuclie W C TpPaBWIAMH 3HAKOB IIPU BBIMOJIHEHUM apUPMETHUYECKUX JIEHCTBUIA.
N3yyenue panyoHaIbHBIX YUCENI HAa 3TOM HE 3aKOHYMTCS, a OyJeT MpPOAOHKEHO B
Kypce ajireOpbl 7 Kjacca, 9TO CTAHET CIEIYIONIUM MPOXO0I0M BCEX MPUHITUTTHATBHBIX
BOIPOCOB, TEM CaMbIM pa3JieJIeHUE TPYAHOCTEH 00yierdyaeT BOCIpUITHE MaTepHaa, a
pacnpeielIeHue BO BpEMEHHU CIIOCOOCTBYET MPOYHOCTH NPHUOOPETAEMBIX HABBIKOB.

[Ipn oOydeHHHM pElIeHHI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax HCIOJIb3YHOTCS
apumeTndeckue NpueéMbl perieHus. TeKCToBbIe 3a/1auu, pelaeMble Ipu 0TpadoTKe
BBIYMCIIUTEIBHBIX HAaBBIKOB B 5—06 Kjaccax, paCCMaTpUBAIOTCA 3aadd CIEAYIOLINX
BUJOB: 3aJayd Ha JBWKEHUE, HA 4YacTH, Ha TIOKYNKH, Ha paldoTy U
IIPOU3BOJIUTEIBHOCTh, HA NMPOLEHTHI, HA OTHOWIEHWS W Iponopuunu. Kpome Ttoro,
oOy4arolrecs: 3HaKOMSTCS C MpuéMaMH pelieHusl 3ajiad nepe0opoM BO3MOMKHBIX
BApUAHTOB, y4aTcs paboTaTh ¢ HH(OpMaLIUEH, MpeCTaBICHHON B (hopMe TaOIHI] WK
JIarpaMm.

B ®enepanbHOit pabodedt mporpamMme IpeAyCMOTPeHO (GopMHUpoBaHHE
MPOIEIEBTUYECKHX alre0pandyecKkux npeacTaBieHuil. bykBa Kak CHMBOJI HEKOTOPOIO
YyCcjla B 3aBUCHUMOCTHM OT MAaT€MaTHYE€CKOr0 KOHTEKCTa BBOJIMTCS IIOCTEIIEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO HCIONB3YETCS MPEXAE BCEro s 3alucu OOUIUX
VTBEPXKICHUA W TPEUIOKEHUH, (OpMya, B YaCTHOCTH [IJISI  BBIYMCIICHHUS
r€OMETPUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTEIIS» YUCIIA.

B xypce «Maremaruku» 5—6 KIIacCOB NPEACTABICHA HATJSAIHASI TE€OMETPHS,
HampaBJIeHHass Ha  pa3BUTHE OOPa3HOrO0  MBIIUICHUSA, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN 3TAll B U3yYEHUU T€OMETPUH,
KOTOPBIA OCYIIECTBISIETCA HA HATJSAHO-TIPAKTUYECKOM YPOBHE, OIMPAETCA Ha
HarJIAIHO-00pa3Hoe  MbIlIUIeHHe oOydaromuxca. bonpmas poiab  OTBOIUTCA
IIPAKTUYECKOM  JIEATENBHOCTH,  OIBITY,  OJKCIEPUMEHTY,  MOJEIUPOBAHHUIO.
OOyuaromuecss 3HAKOMATCS C TEOMETPUYECKUMU (PUTypamMu Ha IJIOCKOCTH U B
MIPOCTPAHCTBE, C HX MPOCTEUIIMMH KOH(UTypalMsIMH, ydarcs H300pakaTb HUX Ha
HEJIMHOBAHHOM W KJIETYAaTOW Oymare, pacCMaTpUBAIOT MX MIpocCTeiliine cBolicTBa. B
MPOLIECCE U3YUYEHUsl HArJISIIHOW F€OMETPUU 3HAHMs, MOJyUYeHHbIe 00YyYaloUMMUCS B
HaYyaJIbHOM IIKOJIE, CACTEMATU3UPYIOTCS U PACIIAPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMYy IlaHy B 5—6 Kjaccax H3ydaeTcsi MHTErPUPOBAHHBIN
npenMmer «MaTtemaTuka», KOTOpBI BKIIOYAET apuU(PMETHUYECKUid Marepual u



HaIJISAHYIO T€OMETPHI0, @ TAKKE MPONEAEBTUUECKIE CBECHUS U3 alNTreOphl, SJIEMEHTHI
JIOTHMKH W HayaJjia ONMMCcaTeJIbHOM CTaTHUCTHKH.

VYueOHbIN MJIaH Ha M3y4YeHHEe MaTeMaTUKU B 5—6 Kjlaccax OTBOAMT HE MEHeEe 5
y4eOHBIX YacOB B HEJAENI0 B TEUEHHE KaXKJIOro rofa o0ydeHus, Bcero He meHee 340
y4e0HBIX YacOB.

COJIEPYKAHUE YUEBHOI'O KYPCA «MATEMATHKA» (ITO TOJAM
OBYYEHUS)

S KUIACC

HarypaJjbHble 4nciia v HYJIb

Harypansnoe umcno. Psg nHarypanbnabix uucen. Yucno 0. M3obOpaxeHue
HATypaJIbHBIX YUCEN TOYKAMU HA KOOPJUHATHOMN (YMCIOBOM) IPSIMOA.

[To3umnmonnas cucrtema cuuciaeHus. *PumMckas HyMmepauus Kak MpuMep
HETO3UIUOHHON CHCTEMBI CUUCIIEHUA™ . JlecATHYHAs CUCTEMA CUMCIICHHUS.

CpaBHeHUE HATypaJIbHBIX YHUCEJ, CPAaBHEHUE HATYPAJIbHBIX YHUCEI C HYJIEM.
CrniocoOb1 cpaBHeHUs. OKpyTieHNE HATYPAIbHBIX YHCEI.

CnoxxeHue HaTypaJlbHBIX YMCEIl; CBOMCTBO HYJSl MPH CIOXKEHUU. Bbluntanue
KaK JeHCTBHE, OOpAaTHOE CIOXKEHUIO. YMHOKEHHE HATypalbHbIX YHCEN; CBOMCTBA
HYJIA U €UHULBI TIPU YMHOXKEHHH. JleJleHne Kak JeicTBre, 00paTHOE YMHOXKEHHIO.
Kommonentsl  nmeiicTBui, CBs3b  Mexay Humu. [IpoBepka  pesynbTara
apudMernaeckoro acicTBus. IlepeMecTuTeIbHOE M COYETATEILHOE CBOMCTBA
(3aKOHBI) CJIOKEHHUSI M YMHOXEHHUSA, *paclpeliesIUTeIbHOE CBOWCTBO (3aKOH)
YMHOKEHHUA ™.

Ucnonb3oBanue OykB 1yisi 0003HAYEHUS HEM3BECTHOT'O KOMIIOHEHTA U 3aIHCH
CBOMCTB apr(hMETUUECKUX JTCHCTBUM.

*Jlenurenn W KpaTHbIE 4yMclia™, pasnokeHue Ha MHoxurtenu. I[IpocTeie u
coctaBHble yucia. *I[Ipusnaku aenumoctu Ha 2, 5, 10, 3, 9*. Jlenenue c ocraTkoM.

CreneHb C HaTypajdbHBIM I[OKa3aTelieM. 3aluCh 4YWCIa B BHUAE CYMMBbI
Pa3psIHBIX CIaracMbiX.

YucioBoe BbpIpaKEHUE. DBbIUMCIEHHE 3HAYEHHWM YMCIIOBBIX BBIPAKEHHUI;
MOPSAOK  BBINOJIHEHWA  JeWcTBHM.  lMcronmp3oBaHMe  NpU  BBIUYKMCIEHUAX
MEPEMECTUTEIIPHOTO M COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U YMHOXKEHUSI,
*pacnpenenuTenIbHOr0 CBOMCTBA YMHOKEHHUS ™.

Apoodu

[IpencraBienne o JgpoOM Kak CcrnocoOe 3amuCh  YacTH  BEJTUYHUHBI.
OO6bikHOBEHHBIE ApoOu. [IpaBuibHBIE W HempaBWiIbHBIE MpoOu. CMmeraHHas JpoOsb;
MPEICTABICHNE CMEIIAHHOM 1po0u B BUI€ HENIPABUILHOM 1poOU U BhIAENIEHUE LET0U
YacTH YKCJIa U3 HeMPaBWIbHON pobu. M300paxkenue npodei ToukaMu Ha YHUCIOBOM
npsimoit. OcHoBHOE CBOMCTBO Apobu. *Cokparnienue apoodeit. [IpuBeaenue apodbu k
HOBOMY 3HameHaTento™. CpaBHEHUE IPOOECH.

CrnoxxeHrne W BBIYUTAHUE JIpoOed. YMHOXKEHUE W JCIICHUE Apo0Oei; B3auMHO-

1 35ech u nanee * *0603HAUEHE! TEMBI, H3ydeHHE KOTOPBIX IIPOBOJUTCA B 03HAKOMMTEILHOM IiaHe. [legaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEM H3ydaeMoro MaTepHaa.



oOpatHbIie apobu. *Haxoxk1eHre 4acTH 1eJI0r0 U IIeJI0r0 MO0 €ro 4acTu™.

Hecsatuunas 3amuchk apoOei. [lpencrtaBieHue aecATUYHOW ApoOM B BUIE
0ObIKHOBEHHOM. M300pakeHre JeCATHYHBIX ApOoOel TOUKaMU Ha YUCIOBOM MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmMernueckne JEHUCTBUA C JECATHYHBIMU JpoOsmu. *OxpyrieHue
JECATUYHBIX ApOoOeh™.

Penienne TeKCcTOBBIX 33724

Pemenue TekcTOBBIX 3ajady  apudMeTHYecKHM  crmocoboM.  *Perenue
JOTMYECKUX 3adad. PemieHuwe 3amay nepedOpoOM BCEX BO3MOXKHBIX BAapUAHTOB™.
Wcnonb3oBanue mpu pelieHuy 3aa4 TabIuIl U CXEM.

Pemenue 3amay, copepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYUHBI:
CKOPOCTb, BpEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOMMOCTh. ENMHUIBI U3MEPEHUS:
Macchl, 00bEMa, IIEHbI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBSA3b MEXIy €AMHUIIAMU
MU3MEPEHUS KaX10W BEJIMUUHBI.

Pemenne ocHOBHBIX 3a7a4 Ha JIpOOH.

[IpencraBieHue TaHHBIX B BUE TaOJIUII, CTOJIOYATHIX JUATPAMM.

Harasinnasi reomerpus

Harnsansle npencraBinenus o Gurypax Ha miIOCKOCTH: TOUKA, psiMasi, OTPE30K,
Jy4, yroji, JIOMaHas, MHOIOYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yroi. lIpsamon, octpsii,
TYIIOU U pa3BEPHYTHIE YIJIbI.

JlnuHa oTpe3ka, METpUUYECKHEe €IWHUIIBI JUIMHBL. J[uHa jJ0oMaHOM, mepuMerp
MHOT'OYToJIbHUKA. MI3MepeHne U MOCTPOCHHE YIIJIOB C HOMOIBIO TPAHCIIOPTHUPA.

Harnsanele npeacrtaBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
MPsIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBEHCTBE PUTyp™.

N3o06paxxkenue ¢uryp, B TOM umclie Ha kierdarod Oymare. *Tloctpoenue
KOH(pUrypaluii U3 4YacTed NpsIMOM, OKPY>KHOCTHM Ha HEJIIMHOBAHHOW W KJIIE€TYATOU
Ooymare*. Mcmonp30BaHre CBOWCTB CTOPOH U YIJIOB MPSMOYTOJIBHUKA, KBAApPATA.

[lmomane MNPSAMOYrojibHUKAa W  MHOTOYTOJBHHMKOB, COCTABJIEHHBIX U3
MpPSIMOYTOJLHUKOB, B TOM uHuciie (uryp, n300pak€HHbIX Ha KJeT4aToul Oymare.
EnuHunel uamepeHus miomaim.

*Harnsaaeie IpeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTYypax: MPSIMOYTOJIbHbBIN
napajuielienunes, KyO, MHOTOIPaHHUKH. N3o6pakenue MPOCTENIINX
MHOTOrpaHHMKOB. Pa3BépTku kyba u mnapamienenunena. Coznanue Mopenen
MHOT'OI'PaHHHUKOB (M3 OyMaru, IpOBOJIOKH, IJIACTHIIMHA U JIp.)™.

*O0bEéM MPSMOYTOJIBHOTO TMapaienenunena, kyoda. EguHumml usmepenwus
o0BEMa™.

6 KIIACC

HarypajbHble ynciia

Apudmernueckue AEUCTBUA C MHOTO3HAYHBIMH HATypPaJbHBIMU UYHCIAMH.
YucnoBble BIpaXKEHUs, MOPSIOK IEUCTBHM, UCTIONb30BaHne CKOOOK. Mcnonbp3oBanue
IPU BBIYUCIICHHUSIX NEPEMECTUTEIBHOIO U COYETATEeIbHOI'O CBOMCTB CIIOXKEHUS H
YMHOXEHHUSA,  *pacupelelIuTeIbHOrO0  CBOMCTBA  yMHOXEHUA.*  OKpyrieHue
HATypalbHBIX YUCEIL.



JlenuTenu U KpaTHbIC YKcia; *HauOOIBIIUN OOIIUI JACIUTENIh U HAUMEHbBIIIEEe
obrmiee kpaTHoe. JlenMMoCcTh CyMMBI B pou3BeieHus *. JIeenne ¢ OCTaTKOM.

Apoodu

OObIkHOBEHHasi ApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpallleHHe JIpoOeil.
CpaBHeHue u ymnopsimoduBaHue ApooOeit. Pemenne 3amad Ha HAXOXACHUE YACTH OT
LEJIOr0 W I1EJI0oro Mo ero yactu. [[poOHoe dYHuCiIO Kak pe3yiabTaT JeJICHUS.
IIpencraBiieHre IeCATHYHOM ApoOHM B BHAC OOBIKHOBEHHOM JIPOOHM M BO3MOXKHOCTH
NpeJ/ICTaBlIeHNsT OOBIKHOBEHHOUW ApoOM B BUJE JECATUYHOU. [lecsTuuHbie npodH u
MeTpuyecKas cucremMa Mep. ApupMeTUuuecKue JeUCTBUS M YUCIIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMHU U JIECATUIHBIMH JIPOOSIMHU.

OrtHomieHue. JleneHue B JaHHOM OTHOUIeHWH. *MacmTab™, mnpomopius.
[IprumeHenune nponopurii Npyu pEeIEHUH 3a/1a4.

[Tonsatue npouenra. BeruncieHne npoueHTa OT BEIUYUHbBI U BEJIMYUHBI 110 €€
MPOIICHTY. BhIpakeHne TPOIEHTOB JECATUYHBIMH ApoOsimMu. Permenue 3amad Ha
MIPOLECHTHI. BhIpaxkeHNne OTHOIIEHUS BEJIMYKH B MIPOLICHTAX.

IHos0:kUTEIbHBIE M OTPULIATEIbHBIE YHCJIA

[TonoxwurensHpie W oTpuIlaTeNnbHbie uMcna. llempie uucna. *Mopynb uwucna,
reoMeTpuuecKas HHTeprpeTanuss Moayls uucina*. M3o0pakeHue uucen Ha
KOOPJMHATHON NpaAMOn. *YuCI0BbIE TPOMEKYTKH™.

CpaBHeHue uwncen. Apudmernueckue [IEUCTBUS C TOJOKUTEIBHBIMU U
OTPULATEIbHBIMU YHCIIAMM.

[IpssmoyronpHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KOOpAMHATBHI TOYKH Ha
IJIOCKOCTH, abciucca u opauHara. [loctpoenue Todek u Guryp Ha KOOpAMHATHOMN
IJIOCKOCTH.

bykBeHHbIE BbIpaKeHUs

[TpumeHeHue OyKB JJ1sl 3alIMCU MAaTEMAaTUYECKHUX BBIPAXKEHUHN U MPEITIOKEHUH.
CpoiicTBa apu(MeTHuecKuxX JeHCTBHA. *ByKBEHHBIC BBIPDRXKCHHUS UM YHCIOBBIC
MOJICTAHOBKHU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJICHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmynbl; GopMyIbl epUMETpa U IUIOMIAAN MPSMOYTOJIbHUKA, KBajpaTa, *00béma
napajjienenurnena u kyoa*.

PenreHue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amad  apudMeTHYECKMM crmocoboM.  *Perenue
JIOTUYECKUX 3a7ay. Pemienue 3a1au nepeOopoM BceX BO3ZMOXKHBIX BAPUAHTOB. ™

Pemenne 3amaud, copepxkammx 3aBUCMMOCTH, CBS3BIBAIOIIMX BEJIWYHUHBI:
CKOpPOCTb, BpEMSl, PACCTOSIHUE; 1IEHA, KOJIUYECTBO, CTOUMOCTD; ITPOU3BOAUTEIIBHOCTD,
BpeMsi, 00bEéM paboThl. EnuHUIBI M3MEpPEHMs: MacChl, CTOMMOCTH; PACCTOSIHHUS,
BpeMeHH, CKOpOCTH. CBsI3b MEXY €IMHULIAMU U3MEPEHUS KaXK10M BEIIMYHHBI.

Pewienue 3amad, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLHOHAIIBHOCTHIO BEIIMYHH,
MPOIIEHTAMU; PELlIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOIEHTHI.

*O1eHKa 1 IpUKUIKA, OKPYTJIICHUE pe3yabTaTa™.

*CocraBiieHre OYKBEHHBIX BBIPaXXEHUH IO YCIOBUIO 3a1aun’™.

[IpencraBienne AaHHBIX C TMOMOIIBIO Tabmui u auarpamm. CtonOuarbie
JUarpamMMbl: YTEHUE U TOCTPOEHUE. UTEHHE KPYTrOBbIX IHArPAMM.

Harasinnasi reomerpust

Harnsanaele npencraBnenus o purypax Ha miIOCKOCTH: TOYKA, IpsiMasi, OTPE30K,



JIy4, YTOJ1, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*BzanMHOE pacroysiokeHUue JBYX MPAMBIX Ha IUJIOCKOCTH, MapaslieibHbIe
npsiMble, MEPHNEHAUKYISIpHbIE TpsMble™. M3MepeHue pacCTOSHUN: MEXIY ABYMS
TOYKAaMH, OT TOYKH JI0 NPSMOM; JJIMHA MapLIpyTa Ha KBaJIPAaTHOMU CETKE.

MN3mMepeHne W NOCTPOEHHE YIJIOB C IOMOLIBIO TpaHCHOpPTUpA. Bumel
TPEYIrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYT OJIbHBIN, TYIIOYT OJIbHBIN;
PaBHOOCIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTOJIbHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpSAMOYrOabHUK, KBAaApaT: MCIOIb30BaHUE CBOWCTB CTOPOH,
yrioB, nuaronanei. *M3o0OpakeHue reomerpuyueckux ¢GUTYp Ha HEIMHOBAHHOU
Oymare ¢ WCHOJb30BAaHUEM LHUPKYJS, JUHEHKH, YroiabHUKA, TpaHCHIOpTUpa™.
[TocTpoenus Ha keT4aTol Oymare.

[Tepumerp MHOrOyroONbHUKA. [loHATHE TUTOMIAAN DUTYPBI; €TUHULIBI U3MEPEHHUS
wiomaau. [Tpubmmwkénnoe u3mepenne miomaan Guryp, B TOM 4iciie Ha KBaApaTHOU
cerke.™ [TpuOmmkE€HHOE U3MEpEeHUe AITMHBI OKPYKHOCTH, IJIOIIAAN Kpyra™.

*CuMMeTpusi: LIeHTpajbHas, oceBasg M 3epKajibHasg cumMmeTpuu. [loctpoenue
CUMMETPHUYHBIX QUTYp™.

*Harnsauplie mpecTaBlieHrs O MPOCTPAHCTBEHHBIX (hUrypax: napasiesenumnes,
Ky0, mpusma, mupaMuja, KOHycC, IWIMHApP, map u cdepa. HN300paxkenue
MPOCTPaHCTBEHHBIX (uryp. [lpumepsl pa3BEPTOK MHOTOTPAHHUKOB, HUIUHIApPA U
koHyca. Co3laHue Mojeneil mpoCTpaHCTBEHHbIX ¢Guryp (u3 Oymarv, IpOBOJIOKH,
IJIACTUJIMHA U JIP.).

[Tonsitue o0BEMa; emuuuUIEl H3MepeHUs: o0bEéMa. OO0BEM NPSIMOYTOJIBLHOTO
napajuienenuneaa, kyoa*.

IJIAHUPYEMBIE TTIPEJIMETHBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEBI
YYEBHOI'O KYPCA «MATEMATHUKA.

OcBoenne yyebHoro kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJHKHO 00€CTeunBaTh JOCTIDKCHHE CIEAYIOMMUX MPEIMETHBIX 00pa3oBaTelbHbIX
pPE3YIBTATOB:

S KUIIACC

Yuciia v BIYUCICHUS

OpueHTHpOBATHCS B MOHATUAX U ONEPUPOBATH HA 0a30BOM YpOBHE TEPMUHAMM,
CBSI3AHHBIMH C HATYPaJbHBIMH YHCIIaMU, OOBIKHOBEHHBIMH U IECATUYHBIMU IPOOSMHU.

CpaBHUBATH U yIOPSAA0YNBATH HATYPAJIBHBIC YHUCIIA, CPABHUBATH B IIPOCTEUILINX
Cllydasix OOBIKHOBEHHBIE APOOH, IECATUUHBIE POOH.

COOTHOCUTB TOUKY Ha KOOPAMHATHOM (UMCIOBOM ) MPSIMON C COOTBETCTBYIOLIUM
el YncoM 1 u300paxaTh HaTypaIbHbBIC YHMCia TOYKaMU Ha KOOPAUHATHOM (YMCIOBOI)
PSMOM.

Boemonuate apudmernyeckue AEUCTBUA € HATypalbHBIMU 4YHUCIaMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILINX CITydasiX.

BhINONIHATE IPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYMCICHUN.

OKpyrisTh HaTypaJbHbIE YHACIIA.



Pemrenne TeKCTOBBIX 32124

Pemate TekcTOBBIE 3amauM apUPMETUYECKUM CIIOCOOOM U C TOMOUIBIO
OpPraHM30BaHHOTO KOHEYHOTo Iepedopa BCEX BO3MOXHBIX BapuaHTOB (Mpu
HEOOXOJMMOCTH C HAMPABJISIIONIEH MTOMOIIBIO).

Pemars 3amaum, cojepxaliue 3aBUCHUMOCTH, CBSI3bIBAIOUINE BEJIWYHHBIL:
CKOPOCTb, BpEMSI, PACCTOSIHUE; 1IEHA, KOIMYECTBO, CTOUMOCTb (MpU HEOOXOAUMOCTHU C
UCIIOJIb30BaHUEM CIPABOYHON HHPOPMAIIHH).

Ncnonb3oBaTh KpaTKue 3aIIUCH, CXEMBI, TaOIUIBI, 0003HAYEHUS MPU PEIICHUU
3a/ay.

[Tonp30BaThCs OCHOBHBIMM €MHULIAMH U3MEPEHUS: 1IEHbI, MacChl; PaCCTOSHMUSI,
BpPEMEHHU, CKOPOCTH, BBIpaXaTh OJHH EAMHUIGI BEIMYUHBI dYepe3 apyrue (mpu
HEOOXOAMMOCTH C OMOPOi Ha CIIPaBOYHYIO UH(DOPMALIHIO).

N3Bnekate wuHOpManuio, MpeACTaBICHHYIO B TalbiauIEe, Ha CTOJI0YATOM
AuarpamMMme, HHTEPIPETUPOBATh MPEACTABICHHBIC TaHHBIE, HCIIOJIb30BATh JaHHbIC IPU
pellIeHny 3ajay.

Harasignas reomeTpus

[Tonp30BaThCs T€OMETPUYECKUMHU MOHATUSAMU: TOYKA, MpsAMas, OTPE30K, JIyd,
yroJi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoguTh mpuMeEpbl OOBEKTOB OKPYKAIOIIETO MHUpPa, HUMEoUmMX (Gopmy
M3YYEHHBIX T€OMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH MO BU3YaJbHOM OMOpe,
CBSI3aHHYIO C yIJIAMH: BEpPUIMHA, CTOPOHA; C MHOTOYTOJbHHKAMU: yroJl, BEPILIHHA,
CTOpPOHA, TMArOHallb; C OKPY>KHOCTBIO: PAANYC, AUAMETP, LIEHTP.

N300paxaTh W3y4eHHbIE Te€OMETpUYECKHe (UTYyphl Ha HEIMHOBAHHON U
KJIET4aTOM Oymare ¢ MOMOIIBIO0 LUPKYJIS U JIMHEWKH (ITOCTIe COBMECTHOTO aHAJIN3a).

HaxoauTh UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOIIBIO
JUHEWKH, CTPOUTHb OTPE3KM 3aJaHHOW [UIMHBI; CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcnonp30BaTh CBOICTBA CTOPOH M YIIIOB MPAMOYTOJbHUKA, KBaJpaTa sl UX
MOCTPOEHUS, BEIUMCIICHUS TUIOUIA/IA U IEpUMETDA.

BbuncnsaTe mepuMeTp W IDIOHMIAAb KBagpara, MNPSIMOYToibHUKA, (uryp,
COCTaBJICHHBIX M3 TMPSMOYIOJIbHUKOB, B TOM dHclIe (uryp, nu300paxEHHbIX Ha
KJIeTUaTon Oymare.

[Tonp30BaTbCsl OCHOBHBIMH METPUYECKUMHU €IUHUIAMH H3MEPEHUS JIUHBI,
IUIOIIA/IY; BBIpAXKaTh OJIHU €IMHULIbI BETUYHUHBI yepe3 Apyrue (Ipu HeoOXOAUMOCTH €
OIOPOH Ha CIIPaABOYHYIO UH(POPMAITHIO).

PacnioznaBaTh nmapamienenumes], Ky0, HCTIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo rpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHHUS Mapasuielienumnesa, Kyoa.

Boruncnate 00b€M KyOa, mapajuienenunena Mo 3aJaHHbIM H3MEpPEHHsSM (C
OMOPOM Ha AJITOPUTM YUEOHBIX ACHCTBUM), MOJNB30BATHCA EAMHUIIAMU H3MEpPEHUs
o0BEMa.

Pemare HecnoXHBbIE 3a/lady Ha HW3MEPEHHE TE€OMETPUYECKHX BEIUYHMH B
NPAKTUYECKUX CUTYalUAX (MpU HEOOXOAMMOCTH C BU3YyaJIbHOU OMOPOit).



6 KIIACC

Yucia 1 BBIYMCICHUA

OpueHTHpOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YpOBHE TEPMHUHAMU,
CBS3aHHBIMM C PAa3JIMYHBIMM BUJAMHU YHCENl U CIOCOOAMU UX 3aMHCH, MEPEXOAUTh
(ecnu ATO BO3MOKHO) OT OJTHOM (hOPMBI 3aMKMCH YUCHIA K APYTOH.

CpaBHUBAaTh M YHNOPSAJIOUYMBATH LIEJIBIE YMCIA, OOBIKHOBEHHBIE M JIECATUYHBIE
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BoinonssaTs apudpmerniyeckre 1eHCTBUS C HATypalbHBIMU U IEJIBIMU YKCIIaMHU,
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU, MOJOKUTEIBHBIMU U OTPULIATEILHBIMU
YUCJIaMHU.

Brruncnars 3Ha4€HUS] YUCTOBBIX BBIPAKEHUM, BBIMOIHATh TPUKUIKY U OLIEHKY
pe3ysbTaTa BBIUMCICHUH; BBITIOIHATH MPEeOOpa3OBaHMs YHMCIOBBIX BBIPAKCHHN Ha
OCHOBE CBOWCTB apu(PMETHUUECKUX JEHCTBUM.

COOTHOCUTB TOUKY Ha KOOPJUHATHOW MPSAMOM C COOTBETCTBYIOIIUM €1 YMCIOM
¥ U300paXkaTh YKClIa TOYKAaMU HA KOOPJMHATHON MPSAMON, HAXOUTh MOTYJIb YHUCTIA.

COOTHOCUTH TOYKH B MPSMOYTI'OJIbHOM CHUCTEME KOOPJMHAT C KOOpJMHATaMU
3TOM TOYKH.

OkpyrisaTh Henble 4Yucia W JAecsiTUYHble Japodu (mo oOpasily), HaXOoIuTh
NPUOSIMKEHUS YU CEIL.

YuciioBble 1 OyKBEHHbIE BHIPAKEHUsI

OpueHTHpOBATHCS B MOHATHUSAX U ONEPUPOBATH HA 0a30BOM YpOBHE TEPMHUHAMU,
CBSI3aHHBIMH C 3aMKCHIO CTETICHHW YHCIIA, HAXOIUTh KBapaT U Ky0 4ucia, BEIYUCIISATD
3HAYEHUA MPOCTEUIINX YUCITOBBIX BHIPAXKEHUM, COEPKAIIUX CTEIICHU.

[Tonp30BaThcs MpU3HAKAMU ACIUMOCTH (MPU HEOOXOJMMOCTH C OMOpON Ha
ITOPUTM TPaBUJIA), PACKIIAILIBATh HATYypaIbHbIE YUCIIA HA MPOCTHIE MHOKHUTEIH.

*Tlonb30BaThCst MACIITAOOM™, COCTABIIATH MPOMOPLUMU U OTHOLIEHUS.

Hcnonb3oBaTh OYKBBI 1Ji1 0003HAYEHUSI YMCET MPHU 3aMUCU MATEeMaTHYECKUX
BBIPOKEHUW, HAXOAUTh 3HAYEHHs] OYKBEHHBIX  BBIPAXKEHHM,  OCYIIECTBIISSA
HEOOXOAMMbIEC MOJICTAHOBKU M MpeoOpa3oBaHHs (C OMOPOW Ha aJFOPUTM Y4eOHBIX
NENUCTBUI).

Haxonuts HeM3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienue TeKCcTOBBIX 3324

PemaTte MHOromaroBble TEKCTOBBIE 3aJaud apU(PMETUYECKUM CIIOCOOOM C
OIIOPOM Ha BOIIPOCHBIM IUIAH.

Pemiats poCTeNIImne 3a7a4H, CBSI3aHHBIEC c OTHOLLIECHUEM,
MPONOPLIMOHATILHOCTBIO BEJIMYMH, MPOLIEHTAMH; PEIIaTh TP OCHOBHBIE 33/1aud Ha
JpOOH ¥ TIPOIICHTHI.

Pemare 3amaum, copepkamue 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOpPOCTb, BPEMsI, PACCTOSIHHE, 1I€Ha, KOJTUYECTBO, CTOUMOCTD; IPOU3BOIUTEIBHOCTD,
BpeMmsi, 00bEMa pabOThI, UCIIONB3Ys apuPMETHIECKUE ACHCTBUS, OLICHKY, PUKUIIKY;
M0JIb30BAaThCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIOUIUX BEIHYHUH.

CocTtaBnsaTh OyKBEHHBIE BHIPAXKEHUS 0 YCIOBHUIO 33714 MOCIE COBMECTHOTO
aHanu3a.

W3Bnekate wHOOpMAIUIO, TPEACTABICHHYI0 B TaOJWIaX, Ha JMHEHHOH,



cTOJIOUaTONM WM KPYroBOM JuarpaMmax, HHTEPHPETHPOBAThH MPECTaBICHHBIC
JTAHHBIE; UCIIOJIB30BaTh JAHHBIE IIPU PEIICHUU 3a/1au.

[IpencrapisiTh HHGOPMAIUIO C TIOMOIIBIO TAOJUII, JIMHEHHON U cTOIOUYATON
Jarpamm.

Harusanas reomerpus

[IpuBoauTE mNpUMEpPHl OOBEKTOB OKPYKAIOLIETO MHUpa, HUMEKIUX (opmy
M3YYCHHBIX TEOMETPUUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHUMMETPUYHBIX QUTYP.

N300pakaTh ¢ MOMOILIBIO LIUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HETMHOBAHHOM
U KJIETYATOM Oymare u3y4eHHbIe INTOCKUE TeoMeTpruieckue PUrypsl U KOHPUTyparmu,
CUMMETPUYHBIC (PUTYPHI.

HMeTs mpeAcTaBiICHUE O TEOMETPHUYECKHX TOHATHSIX: PAaBEHCTBO (QUTYD,
CUMMETPUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHUHU.

HaxoauTe BeIUYUHBI YIIIOB U3MEPEHUEM C TIOMOILBIO TPAHCIIOPTHUPA, CTPOUTD
yIUIbl 3aJJAHHOW BEJIMYMHBI, IOJb30BATHCA IPU PELICHUM 337ay T'PaJLyCHOU MEpOu
YIJIOB; PacIlO3HaBaTh HAa YEPTEXKaxX OCTPBIN, IPSIMOU, pa3BEPHYTHIA U TYIIOU YIJIbIL.

Boluncnars MIMHY JOMaHOM, IEPUMETP MHOTOYTrOJbHUKA, I0JIb30BaThCS
€AMHULAMH U3MEPEHUS UIMHBI, BBIPAKATh OJTHA €IUHUIIBI U3MEPEHHUS UIMHBI Yepes3
Ipyrue.

Haxoautp, ucnonb3yst 4epTEKHbIE UHCTPYMEHTHI, PACCTOSHUS: MEKY JIBYMSI
TOYKaMH, OT TOYKH JI0 MPSIMOM, IJIMHY ITyTH Ha KBAJIpPaTHOM CETKE.

Beraucnsate  miomans  Guryp, COCTaBICHHBIX U3  MPSIMOYTOJIBHUKOB,
MCIIOJIb30BaTh pa30MeHNEe Ha MPSMOYTOJILHUKY, Ha paBHbIE (PUTYpHI, TOCTpaUBaHHUE JI0
MPSIMOYTOJIbHUKA; TOJb30BaThCSI OCHOBHBIMHU €IWHHUIIAMHU U3MEPEHUS ILIONIAIN;
BBIPAKATh OJHU €IUHUIBI U3MEPEHUS IUIOMIAIN Yepe3 Ipyrue (Mpu HE0OXOJUMOCTH C
OIOPOH Ha CIIPaBOYHYIO UH(POPMAITHIO).

PacmosnaBaTh Ha MoOAENAaxX W HM300paKCHUSIX MUpPaAMUAY, KOHYC, IUIMHJIP,
MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300pakaTh Ha KieTyaTol Oymare npsIMOYroJIbHbIN MapauieIenune.

Boruncnsate 00b€M IpSIMOYTOJIBHOTO TMapajuiesenuneaa, Kyoa, mojab30BaThCs
OCHOBHBIMHU €JIMHUIIAMU U3MEpPEHUsT 00BhEMA; BhIpakaTh OJHU €AMHUIIBI U3MEPEHUS
o0BéMa vepes npyrue (C ornopoi Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

Pemate HecnoxHble 3aJauM Ha HAXO0XKJICHUE T€OMETPUYECKUX BEJIUYMH B
NPAaKTHUECKUX CUTyalsX (pu He0OOXOUMOCTH C BU3YAJIbHOM OMOpoii).

OEJTEPAJIBHASA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBbI
ey u3yyeHus yueOHOro Kypca

AnreOpa sBIseTCS OAHUM U3 OINOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHA
obecrieurBaeT M3Yy4YE€HHE APYTUX AMCLUUIUIMH, KaK €CTECTBEHHOHAYyYHOro, TaK HU
I'YMaHUTApHOTr' O LIUKJIOB, €€ OCBOEHUE HEOOXOIMMO JUIsl TPOAOIKEHNsS 00pa30oBaHUs U
B IOBCEIHEBHOW >XM3HHU. Pa3BuTHe y OOydarOIMXCS HAy4YHBIX MPEACTABICHHU O
IIPOUCXOXKIECHUN
U CYIIHOCTH anreOpanyeckux aOCTpaKLUil, CocoOe OTpa)K€HWs MaTeMaTU4ECKOU



HAyKON SIBJIGHUHA M TPOLECCOB B MPUPOJIE M OOUIECTBE, POJIM MATEMaTUYECKOIO
MOJICTUPOBAHUS B HAYYHOM TMO3HAHWUU M B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHUSI U KAYECTB MBIIUICHUSI, HEOOXOIUMBIX ISl aJaNnTallud B
COBPEMEHHOM LIH(PpOoBOM oOmiecTBe. M3ydueHne anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieyuBaeT  pa3BUTHE  yMEHUS  HAOMIOIaTh,  CpPaBHMBAaTh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTHU MBILJIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM JCHCTBHS W BBIBOABI, (POPMYIUPOBATH
yrBepkaeHus. OcBoeHue Kypca aireOpbl 0OECHeUYMBAET Pa3BUTHUE JIOTHUECKOIrO
MBIIIUICHUST OOY4YarONIUXCsl: OHU UCIOJIB3YIOT JACAYKTUBHBbIE M HWHIYKTHUBHBIC
paccyxaeHusi, 0000IIeHne W KOHKpETHU3aluio, abCTparupoBaHWE U aHAJOTHUIO.
OOyuenue anreOpe mpeanosiaraeT 3HAYUTENbHBIA O0BEM  CaMOCTOSITENIbHON
JESITENPHOCTH  OOYYaromMXCsl, IIO3TOMY CaMOCTOSTENbHOE pelleHue 3ajad
€CTECTBEHHBIM O00pa30oM SIBIISIETCS pealiu3alel JesATeIbHOCTHOrO IPUHIUIIA
o0y4eHusl.

B crpykrype mporpammbl ydeOHOTO Kypca «Airedpa» OCHOBHOM IIIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-MEeToAuYecKue uHuu: «Yucna u
BBEIYHCIICHUSY; «ANTeOpanvecKkue BBIPAKCHUS»; «YPaBHEHUS W HEPABEHCTBAY,
«Dynkunny. Kaxxnas U3 3TUX coepxKaTeIbHO-METOANYECKUX JIMHUNA pPa3BUBAETCS HA
MPOTSDKEHUU TPEX JIET M3Yy4YEHHUs Kypca, €CTECTBEHHBIM 00pa3oM MEepeIuieTasch U
B3aMMOJICHCTBYS C IPYTMMHU €ro JIMHUSIMHU. B Xxo/1e u3ydenust Kkypca oOydaronumcs
MPUXOAUTCS JIOTHYECKH PACCYX AaTh, HCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIM
s3bIK. B CBSI3U ¢ THM 11€71€c000pa3HO BKIIOYUTH B IPOrpaMMy HEKOTOPbHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ieibl MATEMAaTHYECKOTO 00pa30BaHus U
CHOCOOCTBYIOIIME  OBJIAJEHUIO  OOyYalOIIMMHCS  OCHOB  YHHBEPCAJIBHOIO
MaTEeMaTUYECKOTro si3bIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, UTO CONEPKATEIbHON
U CTPYKTYPHOM OCOOEHHOCTBHIO Kypca «AJredpay SBISETCS €ro MHTErPUPOBAHHBIM
Xapaxkrep.

Copepxanue auHUM «Yucna W BBIYUCICHHUS» CIYXUT OCHOBOM IS
JanbHEMIIEro W3y4yeHUsT MaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaOIIHUXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHHUIO YMEHHS TOJB30BAThCSl ANTOPUTMAMU, a
TaK)Xe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIHUMBIX JIsI TOBCEIHEBHOM
AKU3HU. Pa3BUTHE MOHATHA O YKUCII€ B OCHOBHOM IIKOJIE CBA3aHO C PALIMOHAIIBHBIMU U
UppaLMOHATBHBIMU YHCIaMHU, (POPMUPOBAHUEM MPEICTABICHUNA O JEHCTBUTEIHLHOM
quclie. 3aBepIIeHNe OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K CTapIlIeMy 3BEHY OOILIEro
oOpa3zoBaHUs.

CopepxaHue IByX anreOpanyeckux JIMHUN — «AlreOpandyeckue BIpaXXEeHUs» U
«YpaBHEHHsI U HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Y OOYYAIOIIUXCS
MaTEMaTUYECKOro armapara, HEeOOXOAMMOIro /i peUIeHUs 3a/ady MaTeMaTUKH,
CMEXHBIX NPEIMETOB U IMPaKTUKO-OPHUEHTHPOBAHHBIX 3aJady. B OCHOBHOH IIKoOJIE
y4eOHBbIN MaTepuan TPYNIUPYETCs BOKPYr pallMOHAIBHBIX BbIpaKeHH. AnreOpa
JEMOHCTPUPYET 3HAUEHUE MATEMATHUKH KaK s3bIKa JUIsl TOCTPOEHUSI MaTEMAaTHYECKUX
MoOJIeJiel, OMUCaHUsl MPOIECCOB M SIBIICHUW peanbHOro mMupa. B 3amaum oOyueHus
anredpe BXOIAT TaKXke JalbHEWIlee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HEOOXOIMMOro, B YacCTHOCTH, I OCBOEHUS Kypca HMH()OPMATUKH, U OBJIAJICHUE
HABBIKAMHU JIEAYKTUBHBIX paccyxkaeHuit. [IpeobpasoBaHne CHMBOIBHBIX (JOPM BHOCHUT



CBOM creuuduueckuil BKJIaJ B PpPa3BUTUE BOOOpa)KE€HUsA, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanre (QyHKIHMOHANIbHO-Tpa(hUUECKON JTUHUM HALEIEHO Ha IMOJIyYE€HUE
IIKOJIbHUKAMU 3HAHUK O (PYHKIMSAX KaK BaXKHEHIEeW MaTeMaTHYeCKONM MOAENIH s
OIMCAaHUSl U HUCCIIEOBAHUSA DPAa3HO-OOpa3HBIX IMPOLIECCOB U SBJICHUM B NpUPOAE U
oburectBe. M3yueHne 3Toro marepuana CrocoOCTBYET Pa3BUTHIO Y OOy4YarOIIMXCS
YMEHUS UCIOJIb30BaTh Pa3jIU4HbIEC BBIPA3UTEIbHBIE CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHMBOJIMYECKHE, TIpaduueckre, BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MPEICTABICHUNA O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIIN3ALIUU U KYIbTYpPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY IuUTaHy B 7-9 Kiaccax wu3ydaercss YYeOHBId Kypc
«Anrebpa», KOTOpbII BKJIIOYAET CIEAYIOIIUE OCHOBHBIE pa3felibl COAEpKAHMS:
«Yucina u BBIUUCHECHUS», «ANreOpandyecKkue BbIpaXKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DyHKIIHUNY.

VYueOHbIN MIaH Ha HU3y4yeHUe anreOpbl B 7-9 Kjaccax OTBOAWT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUEHUE KaXIOro rojga oOydeHHs, BCEro 3a TpU rojaa
oOyuenust — He MeHee 306 yueOHBIX 4acoB.

COJEPXXAHUE YUYEBEHOI'O KYPCA «AJITEBPA» (IIO TOJAM OBYYEHUA)
7 KIIACC

Yuciia v BIYUCTCHUS

JlpoOu OOBIKHOBEHHBIE W JECATHUYHBIC, MEPEeX0d OT OJHOU (OpMBI 3aMUCH
apobeit k gpyroi. [loHsiTme parMoOHAaNBHOTO dYHCHA, 3alKCh, CpPaBHECHHE,
VOOPSAIOUYUBAHUE  pPAllMOHAIBHBIX  YHcel.  ApudMerhyeckue  JEHUCTBUS  C
palMOHAIBHBIMU YHCIIaMU. PellieHue 3agay U3 peanbHOW MPAKTUKKM HAa YacTH, Ha
TPpoOH.

Crenenb ¢ HaTypaJdbHBIM IIOKa3aTeleM: ONpeJelieHrue, mpeoOpa3oBaHue
BBIPXKCHUI HA OCHOBE OMPEEICHUS, 3aMUCh OOJBIINX YHUCE].

[IpotieHTsl, 3aNIMCh MPOLIEHTOB B BUJIE APOOU U JpoOU B BUJE MPOLIEHTOB. Tpu
OCHOBHBI€ 3aJ1a4l Ha MPOIEHTHI, PEIICHUE 33/1a4 U3 PEAIbHON TPAKTUKHU.

[IpumMeHeHrEe NPU3HAKOB  JEIMMOCTH, PAa3l0KEHUE HA  MHOXHUTEIH
HaTypaJbHBIX YHCEIL.

Peanpupie  3aBUCcMMOCTH, B TOM  4YHClIe TpsimMas W oOpaTHas
MPONOPLUHUOHATIBHOCTH.

Anredpanveckue BbIPaKeHUsI

[lepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUSA C INEPEMEHHOW. JlomycTthmbie
3HAYEHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCMMOCTH MEXAY BEIMYMHAMHU B BHJIE
dbopmysbl. Berancnenus nmo gpopmynam.

[TpeoOpazoBanre OYKBEHHBIX BBIPAXKEHUMN, TOXKIECTBEHHO PaBHbIE BHIPAKEHUS,
npaBWiia MpeoOpa3oBaHHUsl CyMM M MPOMU3BEACHHM, MpaBUia PACKPBITHS CKOOOK H
MIPUBENICHUS TTOIOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHU C HATYPAJIbHBIM IT0KA3aTEIIEM.



OnHowieHsl 1 MHOrowieHbl. CrerneHb MHOrowieHa. CloKeHue, BbIUUTAHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOTO YMHOXKEHHUS: KBaApaT CyMMBbI U
KBaJpar pasHocTu. Popmyiia pasHOCTH KBaAparoB. Pa3yokeHne MHOIOWIEHOB Ha
MHOXHUTEIH.

YpaBHeHus

VYpaBHeHue, KOpEHb YpaBHEHHUs, MpaBuia MpeoOpa3oBaHUsl YpaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHU.

JIluHerHoe ypaBHEHUME C OJHOM NEPEMEHHOM, YHCJIO KOPHEW JIMHEHWHOrO
YPAaBHEHMS, PELICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUH IO YCIOBHIO
3a7a4yu. Pelienue TeKCTOBBIX 3a/1a4 € IIOMOIIBI YPaBHEHUM.

*JIuHeliHOe ypaBHEHHE C JBYMs HepeMEHHBIMU | ero rpaduk 2. CucreMa AByX
JIMHEMHBIX YpPaBHEHUM C [JBYMS [I€PEMEHHBIMHU. PellleHue CHCTEM YypaBHEHUMU
crocoOoM mojicTaHOBKU. [IpuMepsl perieHus: TEKCTOBBIX 3a7lad C MOMOIIbI0 CUCTEM
YPAaBHEHHMM.

DyHKUUHA

Koopaunarta Touku Ha npsamoil. YucioBbsle TPOMEXYTKU. PaccTrosiHue Mexny
JIBYMSI TOYKAMH KOOPIMHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. A6ciucca 1 opuHaTa TOYKU
Ha KOOpJAMHATHOW TuiocKocTH. [Ipumepsl rpadukos, 3agaHHbIX (hopMmynamu. UteHue
rpauKOB peasibHbIX 3aBUCUMOCTEH.

[Tousitue ynxuu. ['paduk dpynkumu. CpoiictBa GpyHkumil. Jlunelinas QyHkims,
e¢ rpaduk. I'padpux pynxkmmm y = kx + b. *I'padudeckoe pemieHne JTHMHEWHBIX
YPaBHEHHU ¥ CUCTEM JIMHEHHBIX ypaBHEHUMA ™.

8 KUIIACC

Yucia v BIYUCTICHUS

KBagparubiii kopeHb u3 uucina. *lloHstue 00 uppalMOHAIBHOM YHCIIE.
JlecaTuyHble TPUONMKEHUST UppallMOHANbHBIX 4ucen*. CBolcTBa apuMeTndeckux
KBaJIPAaTHBIX KOPHEHW U WX MPUMEHEHHE K MPeoOpa30BaAHUIO YMCIOBBIX BBIPAKEHUHN U
BBIUHCIICHUAM. *J|efCTBUTEIbHBIC YNCTIA™.

Crenenb ¢ 1enbIM NoKazaTeneM U e€ cBorcTa. CTaHIapTHas 3alKCh YHCIA.

AJiredpandeckune BbIpaKeHUs

KBanpaTHbIil TpEXUIIEH; pa3iokKeHUE KBAIPATHOTO TPEXUWIICHA HA MHOXKHUTEIH.

AnreOpaunveckass JpoOb. (OCHOBHOE CBOMCTBO anredpanyeckour JIpoOu.
CnoxxeHne, BBIYMTAHUE, YMHOXCHHE, JEJeHHE  anredpamdeckux  IpoOei.
PanvonanbHbie BRIpaXXEHHS U UX TTpeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBA

KBanparnoe ypaBHeHue, popMmynia KOpHEH KBaapaTHOro ypaBHeHHs. *Teopema
Buera*. Pemienue ypaBHeHUH, CBOISIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiime
TpOOHO-PAIMOHATILHBIC YPABHEHUSI.

*T'padmyeckas UHTEpIIpETAIUsl YPaBHEHUN C ABYMS MEPEMEHHBIMU U CUCTEM
JUHENHBIX YypaBHEHW C JAByMs MepeMeHHbIMU™. IlpumMepbl pemeHus CHCTeM

2 35ech u nanee * * 0603HAYEHBI TEMBI, H3yUEHKE KOTOPHIX IPOBOAUTCS B 03HAKOMUTENLHOM IIaHe. Ilegaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEeM H3yJaeMoro MaTepHaa.



HEJIMHEWHBIX YPaBHEHUMN C IByMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 331249 anreOpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JIMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIUH

[Tonsitue gynkiuu. O61aCTh ONPEACTICHUS U MHOKECTBO 3HAYCHUN (PYHKITUU.
CrniocoObI 3a1aHus (PYHKITAM.

I'padbuk ¢ynkuuu. Yrenue cBOWCTB (PyHKIUU 1o €€ rpaduky. IIpumeps
rpadukoB GYHKIHIA, OTPAXKAIOIIUX PEATbHBIE TIPOIIECCHI.

OYHKIIUKM, OMKCHIBAIOIIME TPSIMYI0O H  OOpaTHYIO MPOMOPIUOHAILHbBIC

K
3aBUCUMOCTH, UX rpaduku. Dynkuuuy = X4y = X3,y = Vx, Y == *T'papuueckoe

peleHre ypaBHEHUM U CUCTEM YpaBHEHUIN ™.

9 KUIIACC

Yucia 1 BBIYMCICHUA

PanmonanbpHble ymcia, *UppalMOHAIbHBIE YHUCIA, KOHEUHbIE U OECKOHEUYHbIE
JEeCSTUYHbIE IPOOU. MHOXKECTBO ACHCTBUTEIBHBIX YUCEI; AEHCTBUTENbHBIEC UACTIA KaK
OecKOHEUHbIE JAecATUYHbIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOXECTBOM JIECTBUTEIBHBIX YUCENT U KOOPAUHATHOU MPAMOIA.

CpaBHEHHE JIEMCTBUTENBHBIX 4YHUCEN, apUPMETUUYECKUE JACUCTBUSA C
JIEeUCTBUTEIbHBIMU YHCIAMU ™.

Pa3mepbl OOBEKTOB OKPYXKAIOIIETO MUpPA, JJIMTEIBHOCTh NPOLECCOB B
OKPY’KaroIIeM MUpE.

[TpubnnxEnHoe 3HaY€HUE BEIUYMHBI, TOYHOCTH MpuOIMKeHus. OKpyriieHue
yucen. [Ipuknika u onieHKa pe3yJbTaTOB BEIYMCICHUH.

YpaBHeHUsS U HEPABEHCTBA

JIuneliHOe ypaBHEHME. Penienue ypaBHEHHM, CBOASIIMXCS K IMHEWHBIM.

KBanparnoe ypaBHeHue. PemieHue ypaBHEHUN, CBOISIIMXCSA K KBAJPATHBIM.
bukBanpatHoe ypaBHenue. *Ilpumepsl pelieHUsi YpaBHEHUU TPETbe M YETBEPTOM
CTENEHEN Pa3I0KEHUEM Ha MHOKHUTEIN™.

Pemenne npoOHO-palioOHaIbHBIX YPaBHEHUH.

Pemenue TekcTOBBIX 3a/1a4 anredOpanyeckuM METOJIOM.

VYpaBHeHue ¢ JByMs nepeMeHHbIMU U ero rpaduk. Pemienue cucrem IByx
JIMHEUHBIX YPaBHEHUH C IBYMs II€peMEHHbIMU. PellleHne cucreM IBYX ypaBHEHUH,
OTHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOPOM cTemeHu. [ padudeckas
MHTEpIIpETalHsl CUCTEMBI YPAaBHEHUN C IBYMsI [IEPEMEHHBIMH.

Perienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pelienue nMHENHBIX HEPABEHCTB C OJHOM nepeMeHHOM. Pemienue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. KBaaparHele HepaBEHCTBaA.
I'papmueckas uHTEpHpeTanyss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU.



DyHKIUN
KBanparnunas ¢ynkiusa, e€ rpaduk u cBoiicTBa. [lapaboma, KoopauHATHI
BEPIIUHBI TapaboIIbl, OCh CAMMETPHUH TapadOIIbI.
I'paduku GyHKIHIA: y = kX, y = kx + b, y = X4
K .
y = x,y = — M X CBOICTBA.

YucJi0BbIC MOCICI0BATEILHOCTH U IIPOrPECCUM

[loHsiTHE 4YHMCIOBOM MOCIEAOBATEIbHOCTU. 3aJaHUE MOCIEI0BATEIBHOCTH
pEKyppeHTHOI dopMyInoii u HpopmyIoit N-ro yieHa.

Apudmernueckas u reoMmerpuueckas mnporpeccud. dopMmynbl N-ro 4jeHa
apuPMETUUECKON U T€OMETPUUYECKON MTPOrPECCHI, CYMMBI IIEPBBIX N UJIEHOB.

*N300pakeHue UIEHOB apU(PMETHYECKONM M TeOMETPUYECKOW MPOrpeccHid
TOYKaMM HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM W DKCHOHEHIIMAIBHBIA POCT.
CioXHbIE IPOLIEHTHI™.

I[INTAHUPYEMBIE [TPEJIMETHBIE PE3VYJIBTATBI OCBOEHU A
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMEBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «Aisredpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpazoBaHMsI JIOJDKHO 00€cleunBaTh JOCTIKEHHE CIEAYIOUIMX MPEAMETHBIX
00pa30BaTENbHBIX PE3YJIBTATOB:

7 KIIACC

Yucia 1 BBIYMCICHUSA

BoimonusTh, coueTass yCTHbIE W MHUCbMEHHBIC MPUEMBI, apudmeTudeckue
JIEUCTBHS C PAIMOHAIHHBIMU YHCIIAMHU.

Haxonute 3HaYeHWs YHCIIOBBIX BBIPAKCHHM;, MPUMEHATH Pa3HOOOpa3HbBIE
CrocOOBbl M TMPUEMBI BBIYKMCICHUS 3HAUYEHUN JIPOOHBIX BBIPAKEHUH, CONEpIKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE POOHU.

[lepexoguts OoT omHOW (POpMBI 3ammcu 4YuceNn K Jpyroi (mpeoOpa3oBhIBATH
JECATUIHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECSITUYHYIO NpoOb). CpaBHMBATH H
YyHOPSAI0YMBATH PALIMOHAIIBHBIE YHCIIA.

OKpyrisaTe yucna.

BpINONHATE NPUKUAKY M OLEHKY PE3yJbTaTa BBIYMCIEHUW, OLEHKY 3HAYCHHU
YUCJIOBBIX BBIPAXKEHU.

BrInonHATh AEHCTBUS CO CTENEHSIMU C HATYPaIbHBIMU MOKA3aTENISIMU (C OMOPOi
Ha CIPaBOYHYIO0 HH(POPMAITHIO).

[IpuMeHsTh NPU3HAKYU ACIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATypaJIbHBIX
YHUCen.

Pemare mpocreiiiiue MNpakTUKO-OPUEHTUPOBAHHBIC 3a/Jaud, CBSI3aHHBIE C
OTHOIIEHUEM  BEIUYHH, MPOMOPIIMOHATBHOCTBIO  BEJIUYMH, MIPOLIEHTaMU;
MHTEPIPETUPOBATH PE3YJIBTATHI PELIEHUS 3a7a4 C YYETOM OIPaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBaMHU pacCMaTpPUBAEMBbIX 0OHEKTOB.

AuredpanvecKkue BbIPaKeHUs!



OpueHTUpPOBaThCS B TOHATHUSAX U ONEpUPOBATH Ha ©0a30BOM ypPOBHE
anredpandecKoi TEPMUHOJIOTHEN U CUMBOJIUKOM.

Haxonute 3HaueHusi OYKBEHHBIX BBIPOKEHUW TMpU 3aJaHHBIX 3HAYEHUSX
MePEMEHHBIX.

BrimonusaTe peodpa3oBaHus 11E€710T0 BBIPAKEHUSI B MHOTOUJIEH TIPUBEICHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BbInonHAT, yMHOXKEHHE OJHOYWIEHA HAa MHOTOWIEH W MHOTO4WIeHa Ha
MHOTOWIEH, MPUMEHATH (hOPMYJIbl KBaJIpaTa CyMMbI M KBaJipaTa pa3HOCTHU (C OMOpoi
Ha CIIPaBOYHYIO0 UH(POPMAIIHIO).

OcCyniecTBIATh PA3JIOKEHUE MHOTOYWIEHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 32 CKOOKU OOIIEero MHOXHUTENS, TPYIIIUPOBKU CJaraeMblX, MPUMEHEHUS
(bopMyIT COKPAIIEHHOTO YMHOXKEHUS (C OMOpOi HA CIIPABOYHYIO HH(DOPMAITHIO).

[TpumensTh npeoOpazoBaHKsi MHOTOWICHOB JIJIsl PEIICHUS Pa3IMYHBIX 3a/a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTe CBOMCTBA CTEIEHEW C HATYpPaJbHBIMU IIOKA3aTEISIMHU  JJIs
npeoOpa3oBaHus BRIPAKEHUH (C OMOPOM Ha CIIPaBOYHYIO HH(OpMAIIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemars nuHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPUMEHSS MpaBuia
repexo/ia OT UCXOAHOTO YPaBHEHUS K PaBHOCHILHOMY eMy. [IpoBepsTh, siBIsETCS JIU
YHUCJI0 KOPHEM YPaBHEHUSI.

Nmerh mpencTaBiieHHe O rpad@HUUECKUX METOJaX NpH PElIeHUU JIMHEHHBIX
YPABHEHHUU U UX CUCTEM.

[TogOupaTe mnpuMepbl Nap YHCEN, SBISIONIMXCA PEIICHUEM JUHEHHOTO
YpaBHEHMUS C ABYMSI IEPEMEHHBIMU.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTHU rpadvK JUHEHHOTO YpaBHEHUS C IBYMS
MePEMEHHBIMU; TIOJIB3YSICh TpaUuKOM, TPUBOAUTH IPUMEPHI PEILICHUS YPaBHEHUS.

Pemiath cucteMbl IByX JTUHEWHBIX YPABHEHHU C JBYMS NEPEMEHHBIMU, B TOM
yuclie rpaguuecku (C onopoi Ha arOpUTM Y4eOHBIX JIEUCTBUM).

CocTaBasTh (1MOCIe COBMECTHOTO aHAJIM3a) U pelaTh JIMHEMHOE YPaBHEHHUE WU
CUCTEMY JIMHEWHBIX YpPaBHEHUN 110 YCJIOBHUIO 3a/1aud, HHTEPIPETHUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4i MOJIYYEHHBIN pe3ynbTar.

Koopannarsl u rpadpuku. @yHKuun

N3o0paxkath HA KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJAWHATaM, Jy4d, OTPE3KH, MHTEPBAJIbI; 3alUCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM S3bIKE.

OtMeuaTrh B KOOPJMHATHOW TIJIOCKOCTHM TOYKH TO 3aJaHHBIM KOOpJAMHATaM;
CTpOHTH rpaduku TuHEHHBIX QyHKIMA. CTponuTs rpaduk Gyakmwm y = kX + b.

OnuceiBaTh € TOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMH (IO AJITOPUTMY Y4EOHBIX JEUCTBUI): CKOPOCTh, BPEMs, PACCTOSHUE,
1[€Ha, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIILHOCTh, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHne (GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid crocod MPEACTaBICHUS W aHajdu3a WHGOpMAIHH;
U3BJIEKATh U UHTEPNPETUPOBATH MHPOPMALIMIO U3 TPaUKOB PEATBHBIX MPOIIECCOB U
3aBUCHMOCTEM.



8 KUIIACC

Yucia 1 BBIYMCICHUA

Hcnonp30BaTh HavallbHBIE MPEACTABICHUS O MHOMKECTBE JEHCTBUTENBHBIX
qyucen JUIsi CpaBHEHUs, OKPYIJIEHUS U BBIUMCICHHMM; M300pa)kaTh JCHCTBUTEIIbHBIC
yycia TOYKaMU Ha KOOPAUHATHOM MPSIMOM.

[IpuMeHsITh TIOHSATHE apUPMETUYECKOro KBAJAPATHOTO KOPHS;, HaXOJIUTh
KBaJIpaTHbIE KOPHHU, HCHONB3Yyd MPU HEOOXOJUMOCTH KaJIbKYJSITOP; BBITOIHATH
npocTelme MpeoOpa3oBaHusl BBIPAKEHUM, COAEpX AIIMX KBaJpPAaTHBIE KOPHH,
WCIIONb3Ysl CBOMCTBA KOPHEM.

Hcrnonb30BaTh 3amucu OOJBIIMX W MajbIX YHCET C MOMOIIBIO JECITHYHBIX
npoOeii u creneneit uncia 10.

AnredOpanydecKkue BbIpPaKeHU

[IpuMeHAT, TOHATHE CTENEHW C [EJNbIM  TOKa3aTeNieM, BBIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEpKALIUMX CTENEHUW C LENbIM IoKa3zareneM (c
MCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

BBINIOTHATE HECIOXKHBIE TOXKIECTBEHHbIE MPEe0Opa30BaHUs pPallMOHATBHBIX
BBIPOKEHUI HA OCHOBE TPABWJI JEHCTBUN HAJ MHOTOUYWIECHAMH M ajreOpandecKuMu
TPOOSIMH.

PackiianpiBaTh KBagpaTHbBINA TPEXWIEH HA MHOXKUTEIU.

[TpumensThs npeodpa3oBaHus BHIPAKECHHUM ISl PEIICHUS PA3JIMYHBIX 3a7a4 U3
MATEMAaTHKH, CMEXHBIX MTPEIMETOB, U3 PEATTbHOM MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiathy nuHeliHbIe, KBaJIpaTHbIC YpaBHEHUs (C MCIOIb30BAHUEM CIIPABOYHOM
uH(poOpMaIMK) W palMOHAJIbHBIE YPABHEHUS, CBOISAIIMECS K HUM, CUCTEMBI JBYX
YPaBHEHUI C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MpOCTEHIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
YHClie ¢ MPUMEHEHHEeM rpadUuyecKux MpeACTaBICHUN (yCTaHABIWBAaTh, UMEET JIU
ypaBHEHHE WM CUCTEMa YpPaBHEHUU PEIICHMS, €ClId UMEET, TO CKOJIbKO, W TIp.) C
OMOPOM Ha aITOPUTM YUEOHBIX JECHCTBUM.

[lepexoauTh OT cIOBECHOW (POPMYIHMPOBKH 3agadul K €€ anredpandeckoit
MOJEIM C TIOMOIIBIO COCTABIICHUS YPAaBHEHHS WM CHCTEMbl YPaBHEHHU,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4d MOJYYEHHBIN PE3yJIbTaT.

[IpUMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OIICHKHU; PEIIATh
JTUHEHHBIC HEPABEHCTBA C OHOW MEPEMEHHON M MX CHUCTEMBI; JaBaTh Tpaduueckyro
WJUTFOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

OnepupoBath Ha 0a30BOM ypOBHE (YHKIMOHAIBHBIC TIOHATHS U SI3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMPENEIsATh 3HauYeHHWE (DYHKIMH TIO0
3HAYEHHWIO apTyMEHTA; OMPENEIIATh CBOWCTBA (PYHKITUU 110 €€ TpaduKy.

Ctpouth rpaduky 31eMeHTapHbIX QyHKIMi Buga , Y = X2, y=x3y =+/x ,y=

k . . .
~> OTIMCHIBATH CBOHCTBA YUCIIOBOH ¢ynkuuu no e€ rpaduky (Mpu HEOOXOAUMOCTH C

HaIpaBJIAIOUIEH TOMOIIIBIO).



9 KUIIACC

Yuciia v BBIYUCTCHUS

CpaBHUBAThH U YIIOPSAOUYNBATh PALMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Breinonuate apudmernyeckue AeMCTBUS ¢ pallMOHATBHBIMU YUCJIAMU, COUETast
YCTHbIE M NHCbMEHHBIE MPUEMBI, BBIMOJIHITH BBIYUCIEHUS C UPPALUOHAIbHBIMU
YUCIIaMHU.

Haxonuts 3HaueHHs CTENEHEN ¢ LENbIMU MOKA3aTEIIMU U KOPHEN; BBIYUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKEHUN.

OKpyrisTh JEHCTBUTENIbHBIE 4YHWCIA, BBIIOJHATh, MPUKUIKY pe3yJsbTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPAaBEHCTBA

Pewrars nuHelHbIe U KBaIpaTHBIE YPABHEHMUS, YPABHEHHUS, CBOMSIINECS K HUM,
MpocTelie ApoOHO-pallMOHAIbHBIC YPaBHEHUSI.

Pemare mpocrenmme cHUCTEMBI JABYX JIMHEMHBIX YPaBHEHHW C JBYMs
IIEPEMEHHBIMU U CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBIISIETCSA
JUHEWHBIM (110 BU3yaJILHOU orope).

Pemarte mnpocTeiimme TEKCTOBBIE 3alauyd  alIreOpandecKuM CIIOCOOOM C
IIOMOIIBIO COCTABJICHHUSI YPaBHEHHUS WJIM CHCTEMBI IBYX YPaBHEHUH C JBYMs
MIEPEMEHHBIMHU.

[IpoBoauTh mpocTENIINE UCCIECI0BAHUS YPABHEHUN U CUCTEM YPaBHEHU M, B TOM
qyucjie ¢ MpUMEHEHUueM rpaduuecKkux MNpeCcTaBIeHU (ycTaHaBIWBAaTh, UMEET JIH
YpaBHEHHE WIH CUCTEMA YPAaBHEHHI PEILICHHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiate JsMHEHBIE HEpaBEHCTBA, KBAaJApaTHbICE HEPABEHCTBA;, HM300pakaTh
pElICHUE HEPABEHCTB HA YHCJIOBOM NPSIMOM, 3alKCHIBATH PEHICHUE C MOMOIIBIO
CUMBOJIOB.

Pemats cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBa/IpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
PsIMOM, 3aMKMCBIBAaTh PELIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PENIEHUH PA3JIUYHBIX 3a7a4.

DyHKUMH

Pacno3snaBath (QyHKIIMU U3Y4eHHBIX BHUIOB. lloka3piBaTh CXxeMaTUYECKHU
pacronoXeHre Ha KOOPAMHATHOM IIIOCKOCTH TpaduKoB GyHKIMH Braa: Y = KX, y = kX

K "
+b ,y=ac+bx+c, y=x3y=x, ¥y = ~ B 3aBUCHMOCTH OT 3HAYCHHIi

K03()PUIIMEHTOB; OMUCKHIBATh CBOMCTBA (PYHKITUH.

Crpoutrb W M300pa)kaTh CXEMAaTUYECKH T'paQUKU KBAJAPATUUHBIX (PYHKIUH,
OIMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMH 10 UX Tpadukam.

Pacno3naBarh kBajpaTHuHyr0 (GyHKIMIO 1O (opMylie, MPUBOIUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMIA U3 peabHOM KU3HU, GU3UKH, TEOMETPHH.

YucaoBbie MOC/I€10BATETbHOCTH U IPOrPeccHun

PacnioznaBaTh apu(pMeTHUECKYI0 U TE€OMETPHUUECKYIO0 IPOrPECCUH MPH Pa3HbIX
crocobax 3aJaHusl.

BbINONHATE  BBIYMCHEHHS C  HUCIOJNb30BaHWEM (GopMya N-rO  4ieHa
apuPMETUIECKON U TEOMETPUYECKON MpPOTrpeccrid, CyMMBI TEpPBBIX N WiIeHOB (C
OIOPOH Ha CIIPaBOYHYIO HH(POPMAITHIO).



Pemate 3a1aun, CBSI3aHHBIC C YUCIIOBBIMHU TIOCIEAOBATEIIBHOCTSAMH, B TOM YHCIIE
3aJa4l W3 PEATbHOW JKM3HM (C WCIIOJIb30BAHMEM KaJbKYJSTOpPa, MH(PPOBBIX
TEXHOJIOTHH).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«'’EOMETPUSA». 7-9 KIIACCbBI
Henu n3yyenusi yueOHOro Kypca

O6mume nenu uzydenus yueonoro kypca «I'eomerpusi» npeacrasiens B [IOOI1T
OOO. Onu 3akiIoyaroTCs, MPEXAE BCErO B TOM, YTO HAa YPOKax TI'€OMETPUH
oOyvarouuiicss y4yuTCsl TNPOBOJAUTH JOKa3aTeNIbHbIE PACCYXKACHHS, CTPOUTH
JIOTUYECKHUE YMO3aKIIOUEeHHS, JOKa3blBaThb HMCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAUTH PACCYKIECHHUS «OT MPOTUBHOIO», OTJIMYATh
CBOMCTBa OT MPHU3HAKOB, (hopMynupoBaTh OOpaTHbIE yTBEpkKIeHUA. B oOyueHuu
YMEHHUIO pacCyXIaTb COCTOMT Ba)XHOE€ BOCIHUTATENbHOE 3HAYECHHE H3YyYEHUs
re€OMETPUH, IPUCYLIEE UMEHHO OT€YECTBEHHOM MAaTEMATHYECKON IIKOJIE.

Btopoii 1uenpt0 u3ydeHUs TE€OMETPUU SBISETCA HCHOJNb30BAHUE €€ Kak
WHCTPYMEHTa MNpPU PEUNIEHUM KaK MAaTeMAaTHYECKUX, TaK W NPAKTUYECKHX 3aj]1ad,
BCTPEYAIOIINXCS B PEAJIbHOU )KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTEIbHAS
JUHUSL B M3YYEHUM TE€OMETpUM B 1IKose. /s »Toro ywureno pexoMeHAyeTcs
non0upaTh 3aJa4ydl MPAKTHUECKOrO0 XapakTepa JJIsi pacCMaTpUBAEMBIX TEM, YUUTH
O00y4YarIIMXCS CTPOUTh MAaTEMAaTUYECKUE MOJIENIM PEaTbHBIX KU3HEHHBIX CUTYaIIH,
IIPOBOJUTH BBIYHMCIEHUS W OLIEHUBATh aJEKBAaTHOCTh IIOJYYEHHOI'O pE3yJsbTara.
KpaiiHe BaXHO MNOAYEPKUBATH CBA3UM TE€OMETPUM C JPYrUMH NpPEIMETaMH,
MOTHBHUPOBATh HUCIOJb30BATh OINPEACIICHUS T€OMETPUUECKUX (QUIYp U TOHSITHM,
JE€MOHCTPUPOBATh MPUMEHEHHUE MMOJIYYeHHbIX YMEHUH B (PU3HUKE U TEXHUKE. DTU CBSI3U
HauOoJee SIpKO BUAHBI B TeMax «BekTopbl», « TpUroHOMETpUYECKHE COOTHOIICHHUS»,
«Meton koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY MUIaHy B 7-9 Kiaccax wu3ydaercss Y4eOHBIM Kypc
«['eoMeTpusi», KOTOPBIM BKJIKOYAET CIEAYIOUIME OCHOBHBIE Pa3Eiibl COACPKAHUS:
«["eomerpuueckue GUrypsl U KX CBOUCTBaY, «M3MepeHne reoMeTpUueCKUX BETUIHHY,
a Takxke <«/lexkapToBbl -KOOPAMHATHI Ha IUIOCKOCTH», «BeKkTophl», «/IBrmxenus
wiockoctu» U «lIpeodbpazoBanust mog00us».

VY4eOHbIN IJIaH NpeaycMaTpUBaeT U3y4yE€HUE reoMeTpuHr Ha 0a30BOM YpOBHE,
UCXO/Is U3 HE MeHee 68 yueOHBIX 4acoB B Y4€OHOM IOy, BCETO 3a TPH Tojia 00y4ueHus
— He MeHee 204 Jacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «"EOMETPUSI» (IIO TOJJAM
OBYUEHUS)

7 KIIACC

HavanbHble nonstus reomerpuu. Todka, mpsMasi, OTpe3OK, JIyd. Yroa. Buasl
yriioB. BeprukambHble W CMexHble yrubl. buccektpuca yrna. Jlomanas,



MHOTOYTroJIbHUK. [[apajiienbHOCTh 1 NEPIIEHAUKYIISIPHOCTD NPSIMBIX.

*Cummerpuunble  (Gurypsl. OCHOBHBIE CBOICTBA OCEBOl CUMMETpHU™,
IIpumepsl CUMMETPUU B OKPYIKAIOIIEM MHpE.

*OCHOBHBIE [TOCTPOEHUS ¢ TOMOLIBIO LIUPKYJIS U JIMHEUKU™.

Tpeyronsauk. BeicoTa, Meauana, OMCCeKTprca, X CBoMicTBa. PaBHOOEApEHHBIM
Y PaBHOCTOPOHHUI TPEYroJbHUKHU. HepaBeHCTBO TpeyrobHUKA.

CBolicTBa M MIPU3HAKU PaBHOOEIPEHHOr0 TpeyrojabHuKa. [Ipu3Haku paBeHCcTBa
TPEYrOJIbHUKOB.

CBoOICTBa U MPU3HAKHU MAPAUICIBHBIX MPsAMBIX. CyMMa YIJIOB TPEYrOJIbHHUKA.
Buemrnue yriael TpeyrojbHUKA.

[IpssmMoyronpHbId  TpeyroJbHUK. (CBOWCTBO MeEIHMAaHbl MPSAMOYTOJIBHOIO
TpPEyrojabHUKA, NPOBEAEHHOW K TUnoreHyse. [Ipu3Haku paBeHCTBA NMPSMOYIOJBHBIX
TPEYroJbHUKOB. [IpsIMOYTOIBHBIN TPEyTrONbHUK ¢ yraoM B 30°.

HepaBeHncTBa B reomeTpuu: *HEpaBEHCTBO TPEYrOJIbHHKA™, HEPAaBEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJbplIeM Yriie W OOJbllIeld CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*T'eomeTpuyeckoe MeCTO ToueK.™ buccekTpuca yria H  CEpeIUHHBIN
NEPIEHAMNKYJIAP K OTPE3KY KaKk T€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTB M KpYT, XOpJa U AUaMETpP, UX CBOMCTBA. B3anMHOe pacmonoxxeHnue
OKpyXHOCTH U mnpsmoin. KacarenpHas M ceKymas K OKPYXHOCTH. OKpYXHOCTb,
BIMCaHHAasA B yroyl. BnucanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 KUIACC

YerbipéxyronpHuku. Ilapamnenorpamm, ero npusHaku v cBoucrTBa. HacTHble
CIy4au TapajuieiorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBaapaT), WX MPU3HAKK U
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuus, €€ CBOWCTBA U NPU3HAKH.
[IpssmMoyrosbHAs Tpanenus.

*Meton yaBoeHust Mmeauansl. LleHTpanbHas cuMMeTpusl.

Teopema @aneca u TeopemMa 0 IPONOPIMOHATIBHBIX OTpe3kax. CpeaHrue TUHUN
TpeyroiabHUKa U Tpaneuuu. LlenTp Macc TpeyrojgpHuKa.

[Tomobue TpeyronpbHUKOB, Kod(hduiment nomodus. I[lpusHaku mogoOus
TpeyrojibHUKOB™. [IpruMeHeHne nogo0ust Mpu peuIeHur IPAKTUYECKUX 3a/1a4.

CpoiicTBa momanei reoMmerpudeckux ¢uryp. Dopmynsl s IUIOHIAAH
TpPEYrojibHUKa, NapajuienorpaMma, pomoda u Tpaneuud. OTHOIIEHUE IUIOUIaAei
MoTI00HBIX GUTyp.

Briuncnenue momaneil TpeyroJlbHUKOB U MHOT'OYTOJIbHUKOB Ha KIIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenume Tteopembr Iludaropa mnpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CHHYyC, KOCHHYC, TaHI'€HC OCTPOro yrja MHpsIMOYTOJIBHOI'O TPEYIrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHoMmerpuyeckue QyHKIUHU YTIIOB
B 30°, 45° u 60°.

3 3neck u nanee * * 0603HAYEHBI TEMBI, H3y4EHKE KOTOPHIX IPOBOAUTCS B 03HAKOMUTEILHOM Iiae. [legaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEeM H3yJaeMoro MaTepHaa.



Bnucannbie U eHTpasibHbIE YIJIbI, YTOJI MEXAY KacaTeabHON U XOp/Iod. YTIibl
MEXIYy XOpJaMu M CEKylIMMU. BrOucaHHble U OMNHCAHHBIE YETHIPEXYTOJIbHUKHU.
BzaumHoe pacnonoxenue nByx OkpyxkHoctei. Kacanuwe okpyxknocredt. OOmiue
KacaTeJIbHbIE K ABYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, Tanresc yriaoB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pewenue tpeyrosbHUKOB. TeopeMa KOCHHYCOB U TeopeMa CUHYCOB. PerieHue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue mogoobus. Ilomo6re coOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 NpoOU3BENEHUH OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUHN OTPE3KOB
CEKYIIMX, TEOpEMa O KBaJpaTe KacaTeIbHOW™.

Bekrop, gnuHa  (MOIyZlb)  BEKTOpa,  COHAIIPABJIEHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABIIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, OllepallMvM HaJ  BekropamMu. Pasmoxenue Bekropa 10  JBYM
HEKOJUIMHEapHbIM BekTopaMm. Koopamuatel BekTopa. CKansipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHNE [JI1 HAXOKICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI Ha MJIIOCKOCTH. *YpaBHEHUSI MIPAMON™ U OKPY>KHOCTH
B KOOpJIMHATaX, MEPECEYCHNUE OKPYKHOCTEW M NpsMbIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. JlIMHA OKpYKHOCTU. ['pagycHas U pagraHHas
Mepa yIJia, BBIYMCIIEHUE JUIMH AYT OKpYKHOCTEH. I1nomans kpyra, cexropa, cerMeHTa.

*JIB>KEHHSI TJIOCKOCTH M BHYTPEHHHE CHUMMETpUH (uryp (dJIeMeHTapHbIe
npeactasienus). [TapannensHeiit nepenoc. [loBopot™.

IINTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHN A
®EJIEPAJIBHON PABOYEN I[TPOI'PAMMBI KYPCA (' EOMETPHS» (TIO
I'OJAM OBYYEHU )

OcBoenue yueOHOro kypca «l'eomeTpus» Ha ypOBHE OCHOBHOI'O OOIIEro
0o0pa3oBaHUs JIOJDKHO oOOecrneyuBaTh JOCTHXKEHHUE CIENYIOIMIMX —IPEeIMETHBIX
00pa3oBaTEIbHBIX PE3YJIHTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIe reoMeTprUecKre GUTYyphl, ONPEAENATh UX B3aUMHOE
pacrnoyioKeHne, u300pakaTh T€OMETpUYECKHEe (UTYpHI; BBIIONHITH YEPTEKHU IIO
YCIOBHIO 3a/1aud. V3MepsATh JMHEWHBIE W YIJIOBbIE BEIWYMHBL. Pemars 3agauu Ha
BBIYHCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyI0 OIEHKY JIMHEWHBIX U YTIIOBBIX BEIMYMH IPEIMETOB B peabHOMN
KU3HHU, Pa3MEpPOB MPHUPOJHBIX OO0BEKTOB. Paznmuuarh pa3Mepbl 3THX OOBEKTOB IO
MOPSIJIKY BEJIUYVHBL.

CTpouThb 4epTeKU K TEOMETPUUECKUM 3aj/1a4aM (C UCTIOJIb30BAHUEM CMbICIIOBOM



OIOPBI: HABOJIAIIKE BOMPOCKHI M/UJIU aJrOpUTMa YUEOHBIX JEHCTBHI).

[lonp30BaThCs NpPU3HAKAMH PABEHCTBA TPEYTrOJbHUKOB, MCIIOIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOaUTE MOKa3aTENBCTBA HECIOKHBIX TEOMETPHUUECKUX TEOPEM.

[Tonp30BaThCs NIPU3HAKAMHM PABEHCTBA IPSMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEIMaHbl, MIPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJILHOI'O TPEYTOJIbHUKA, B
PEIICHUH T€OMETPUIECKUX 3a/1a4 (C UCTIOIb30BAaHUEM 3PUTEITHLHOMN HATIISTHOCTH W/ WITH
BepOaTBLHOM OTIOPHI).

Onpenensate napamuienbHOCTh NPSAMBIX C IIOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT C
HUMH cekymas. Onpenenarb NapajyielbHOCTh NPSIMBIX € MOMOIIBIO PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IIPSAMOU 10 TOYEK APYrOU MPSIMOM.

PemaTe 3a1aun Ha KjeTyaToi Oymare.

[IpoBOIUTH BRIUMCIEHUS U HAXOAUTHh YUCIOBbIE U OYKBEHHbIC 3HAUCHUSI YTIIOB
B TE€OMETPUYECKHX 33/Ja4aX C MCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB W
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TIPH TEPECEUECHUU JBYX
MapajyieTbHBIX MPSMBIX CEKylled. Peliars npakTUYECKUe 3alaud Ha HaXOXKICHUE
YIJIOB.

Nmers npencraBiaeHue 0 NOHATHE T€OMETPUYECKOT0 MECTA TOUEK.

@opMynUpPOBaTh ONPEACIEHUS OKPYXKHOCTH W Kpyra, XOpJbl W JAuUaMeTpa
OKPYKHOCTH, II0JIb30BATHCA MX CBOMCTBAMH. YMETh IPUMEHSTh 3TU CBOWCTBA IIPU
peuieHnuy 3aaad.

OpueHTUPOBATHCS B MOHATHUSIX: OMKMCAHHAS OKOJIO TPEYTOJbHUKA OKPY>KHOCTb,
LEHTP ONKCAaHHOW OKpY>KHOCTH. OmnepupoBaTh Ha 0a30BOM YpOBHE (pakTamMu O TOM,
YTO OMCCEKTPHUCHI YII0B TPEYTrOJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEepEAVHHBIE TEPIEHAUKYJISPbI K CTOPOHAM TPEYIrOJIbHUKA MEPECEKAIOTCA B OJHOM
TOYKE.

OpueHTHpOBAaTBECSI B TMOHATUSX H  OMEPUpPOBaTH HAa 0a30BOM YPOBHE:
KacaTenbHasi K OKPYKHOCTH, TEOpEMa O MEPHEHIUKYJISIPHOCTH KacaTeJIbHOW H
paguyca, IpOBENEHHOTO K TOYKE KACaHHUS.

HNmeTp mpencraBieHHE O MPOCTEMIIMX T€OMETPUYECKHMX HEPAaBEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE F'€OMETPUUYECKUE MTOCTPOEHHUSI C TOMOUIBIO LUPKYJIA U
JINHENKHU.

8 KUIIACC

PacriosHaBaTh OCHOBHBIC BHUIBl  YETBHIPEXYTOJBHUKOB, WX  DJIEMEHTHI,
MOJIE30BATHCS UX CBOMCTBAMU TIPH PEIICHUH T€OMETPHYCCKUX 3a1a4.

OpueHTHpPOBATHCSI B TIOHITHH — TOYKH TEPECEUEHUS] MEIHAaH TPEYrojbHUKA
(eHTpa mMacc) B pelieHuur 3aia4.

BraneTts moHsiTHEM CcpeaHEN IMHUYM TPEYToJdbHUKA U TPATEIUH, TPUMEHITh UX
CBOWCTBA MPH PEIICHUH MPOCTEHIITNX TEOMETPUIECKIX 3a1a4. FiIMeTh TpeicTaBlIeHue
o Tteopeme dajneca u TeopeMe O MPOMOPIMOHATLHBIX OTpPE3KaX, MPUMEHATh UX JJIS
pEIIeHUs MPAKTUYECKUX 3a71a4 (C OMOpOi Ha 3PUTENbHYIO HATJISATHOCTD).

[TpuMeHATh TPU3HAKK TTOJA00US TPEYrOJIBHUKOB B PEIICHUH HECIOKHBIX



reOMETPUYECKUX 3a]1aY.

[Tonb3oBaThest Teopemoir [ludaropa s pemieHUs TEOMETPUUECKUX U
MPAaKTUYECKUX 3a/1a4.

Brnagers nDoOHATHMSMH CHUHYyca, KOCHMHYca M TaHI€HCa OCTpOro yria
MPSIMOYTOJILHOTO TpeyroyiibHUKa. [loiap30BaThCsd 3TUMU TOHSATUSMM Ui PELICHUS
MPaKTUYECKUX 3a7a4 (IIpU HEOOXOIUMOCTH C OMOPOW Ha aJrOpPUTM MpaBUIIa).

Beraucnsate  (paznuyHbiME - crioco0amMu) (C OMOpOM  Ha  CIIPABOYHYIO
uHGOpMAIIMIO) TUIOMAAL TPEYroJbHUKA M IUIOMIAJAM MHOTOYTOJIbHBIX  (UTYp
(monb3ysiCch, TA€ HEOOXOAUMO, KaTbKYyIITOpOM). [IprMeHATh MOTydeHHbIE YMEHUS B
MPAaKTUYECKUX 33/1a4ax.

Brnanerp MNOHATHUSMHM BIHCAHHOTO M IIEHTPAJIBHOTO yTIJIa, KCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yriaXx MEXIy XopAaMu (CEeKYIIUMH) U yIiie MEXIY
KacaTeJIbHOM U XOPA0W NMPU PEUIEHNUH MMPOCTENUIINX TEOMETPUUECKUX 3a/1a4.

Branerp moHSTHEM ONUCAHHOTO YETBHIPEXYTOJIbHUKA, MPUMEHATH CBOMCTBA
OMMCAHHOI'0 YEThIPEXYTOJIbHUKA MPU PEHICHUU MPOCTEUIIINX 3a/1a4.

[IpuMeHsITh TONydYEeHHbIC 3HAHUS Ha TMPAKTUKE — CTPOUTh MaTeMaTU4YECKHUE
MOJENH IS 3a/1a4 PEaIbHOM KU3HU U MIPOBOJUTH COOTBETCTBYIOIIUE BHIYUCICHUS C
NpUMEHEHUEM TMOoAOOUsS U TPUTOHOMETpUHU (MOJB3YsCh, TJI€ HEOOXOAMMO,
KAJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHU OCTPBIX YIII0B, HAXOJUTh C UX MTOMOILBIO
pa3MyHbIE 3JIEMEHTHI NMPSMOYTOJIBHOI'O TPEYroJbHUKA («pELUIEHUE MPSIMOYTOJIbHBIX
TPEYrojJbHUKOBY»). Haxoauth (C MOMOIIBIO KaJIbKYyJISTOpa) IJIUHBI W YIJIbI IS
HETaOJMYHBIX 3HAYCHHH.

[Tonb3oBaThcs GopMynamMu NMPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM I HAXOXAEHUS COOTHOLICHHA MEXAY TPUTOHOMETPUUECKUMHU
BEJIMYMHAMM (C OIOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMbl CUHYCOB U KOCHUHYCOB JJIsl HAXOXKJEHUS PA3TUYHBIX
AJIEMEHTOB TPEYTI'OJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX TP PELLICHUU
MPOCTEUIINX TeOMETPUUECKHUX 3a/1a4.

Bnaners nouarusmu npeoOpazoBaHus MoA00Us, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Guryp. [loap30BaThCs cCBOWCTBAMU MO00US TPOU3BOIBHBIX QUTYP, YMETh
BBIYKCIIATH JJIMHBI U HAXOAMUTH YIJIbl Y TMOJ00HBIX (hUryp (Mo aaroputMy yueOHBIX
neicteuil). IlpumeHsaTh cBoilcTBa MOAO00HMS B MPAKTUYECKUX 3aJadax. YMeETh
MPUBOIUTH MPUMEPHI MOJAOOHBIX (GUTYD B OKPYKAIOIIEM MUPE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3YyaJbHOW OMOPE) O MPOU3BEAECHUU OTPE3KOB
XOpJ, O IPOU3BEAECHUH OTPE3KOB CEKYILUX, O KBaJApaTe KacaTeJlbHOM.

[Tonb30BaThCsl BEKTOpaMM, MOHUMATh UX TE€OMETPUUECKUH U (PU3NYECKU
CMBICJI, TPUMEHATDH UX B PEHICHUH T€OMETPUUYECKUX U PU3ndecKux 3amad. [[puMeHsaTs
CKaJISIpHOE MPOU3BE/IEHUE BEKTOPOB ISl HAXOXKICHUS JUTUH U YTJIOB.

[Tonb30BaThCS METOAOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTH €0 B PEIICHUH
reOMEeTPUYECKUX U MPAKTUUECKHX 3a/1ad.

Brnaners MOHATUSMU NPaBUIBHOIO MHOTOYTOJIbHHMKA, JIMHBI OKPY>KHOCTH,



JUTMHBI YT OKPY>KHOCTH U PaJIMaHHON MEpPHI yriia, yMETh BHIYUCIIATH IUIOMIAlb KpyTa
M ero yacted (¢ omopoil Ha cnpaBouHy0 HWHGpopmaiuio). [[puMeHATh MoydeHHBIC
YMEHHUSI B IPAKTUYECKUX 3a/1a4aXx.

Haxonute ocu (WM UEHTPBI) CUMMETPUHM (UTYyp, TPHUMEHSTH JBHKECHHS
IUIOCKOCTH B MPOCTEUIINX CITydasix.

[TpumeHsTh NOJNy4eHHbIE 3HAHMSI Ha MPAKTHUKE — CTPOUTh MaTeMaTH4YeCKUe
MOJIENU JIJIA 3a]1a4y pealbHOU XU3HHU U NPOBOJAUTH COOTBETCTBYIOLIUE BBIUYMCICHUS C
NpUMEHEHUEM TMOJ00MsI UM TPUTOHOMETPUUECKUX (DYHKIMN (MONB3YsCh, TIE
HEO0OXOJUMO, KAIbKYIISITOPOM ).

OETEPAJIBHASA PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTHUKA» 7-9 KJIACCBI

Henau u3yyenusi yueOHOro Kypca

B coBpemennOoM mudpoBOM MUpPE BEPOSTHOCTh U CTATUCTUKA TPHOOPETAIOT BCE
OOJIBIIYI0O 3HAYUMOCTh, KaK C TOYKH 3PEHUS] NMPAKTUYECKUX MPUIIOKEHUN, TaK U UX
ponu B 00pazoBaHuu. Kaxaplil 4en0BEK MOCTOSHHO MPUHUMAET PEIIEHUSI HA OCHOBE
MMEIOIIMXCSL Y HETO JaHHBIX. A NI 0O0OCHOBAHHOT'O MPUHATUS PEIICHUS B YCIOBHSIX
HEJOCTaTKa WIM U30bITKa WHGOpPMAIMM HEOOXOIMMO B TOM YHUCIE XOPOIIO
c(OpMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHYECKOE MbllUIeHHe. IMEeHHO mo3ToMy
OCTPO BCTajla HEOOXOAUMOCTH CGHOPMHUPOBATH Yy OOYYAIOIIUXCA, B TOM YHCIIE
oOyuaromuxcs ¢ 3IIP, ¢yHKIMOHAIBHYIO TpaMOTHOCTh, BKJIIOYAIONIYIO B ceOsl B
KaueCTBE HEOThEMIIEMOUN COCTABISIONIEH YMEHHE BOCHPHUHUMATH U KPUTUUYECKU
aHAJIM3UPOBATh MH(GOPMALIMIO, MPEACTABICHHYIO B Pa3iu4HbIX (hopmax, MOHUMATh
BEPOSITHOCTHBIA  XapakTE€p MHOTHX PpPEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH,
MPOU3BOAUTH MPOCTEHININE BEPOSTHOCTHBIE PAcU€Thl. 3HAKOMCTBO C OCHOBHBIMHU
NpUHIMIAMU cOOpa, aHajau3a U NPEICTABICHUS JaHHBIX U3 PA3IUYHbIX cep KU3HU
o0IIeCTBa M TOCYIapCTBA MPUOOIIAET O0YJAIOIMINXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykType mnporpammbl yuyeOHOro Kypca «BeposiTHOCTb M CTaTHUCTHKa»
OCHOBHOM IIKOJbI BBIJEIEHBI CIEAYIOLINE COJIEPKATEIbHO-METOIUYECKUE JIMHUU:
«IIpencraBieHue TaHHBIX U ONKUCATENbHASI CTATUCTUKAY; «BEpOsITHOCTDY; « DIIEMEHTHI
KOMOWHATOpUKWNY; «BBenenue B Teoputo rpadopy.

Copnepxxanue nuHun «lIpencraBieHue AaHHBIX U OMUCATEIbHASI CTATUCTUKA
CITY’KUT OCHOBOM Ji1s1 (HOPMUPOBAHUSI HABBIKOB pa0OThI ¢ MHpOpMAIMEn: OT YTEHUS U
WHTEpHIpeTanud WHPOpPMANUU, TMPEACTABICHHOW B TaOMMIaX, Ha aUarpaMmax H
rpadukax 10 cOopa, NpeNCTaBlICHUS W aHajdu3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEIHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuarommuecs ¢ 3P yuarcs cuuThiBaTh U MHTEPIPETUPOBATH JIaHHBIE, BBIIBUTATD,
apryMEHTHPOBATh W KPUTHUKOBATH MPOCTEHUIIME THUIOTE3bl, Pa3MbIIUIATh Haj
dbakTopamu, BBI3BIBAIOIIMMHA HW3MEHUYMBOCTh, W OIICHMBAaTh WX BIHUSHUE Ha
paccMaTpUBaeMbI€ BETMYUHBI U IIPOLIECCHI.

NuTynTHBHOE npencTaBieHUE O CIy4YalWHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEU U TEHJICHUMNW CTAHOBUTCS MOTUBUPYIOIIEW OCHOBOW ISl U3YyUECHUS
TeOpuu BeposTHOCTEH. bonbinoe 3HaueHue s ooydaroniuxcst ¢ 3I1P 3aech umerot



MPAKTUYECKNE 3aJIlaHMsl, B YaCTHOCTU ONBITHI C KJIACCUYECKUMH BEPOSTHOCTHBIMU
MOJEJISIMHU.

[TonsiTue BEpPOSATHOCTH BBOAUTCS Kak Mepa IMpaBIONOJ00Us CIy4yalHOTO
coObiTud. [Ipu m3yuenun kypca odydaroniuecs ¢ 3I1P 3HakomsTCsS ¢ MpOCTEUITUMHU
METOJJAMU  BBIYMCIICHUSI  BEPOATHOCTEM B  CIIyYaWHBIX OKCIIEPUMEHTaX ¢
PaBHOBO3MOXHBIMH ~ 3JIEMEHTAPHBIMU ~ MCXOJaMHU, BEPOATHOCTHBIMU 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M pellaTh OoJiee CIOXKHbIE 3aJauu. B Kypc BXOIAT
HayaJbHbIE TMPEICTABICHUS O CIYy4YallHBIX BEJIMYMHAX W MX YHUCJIOBBIX
XapaKTEPUCTUKAX.

Takxe B paMKax 3TOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
3[IP ¢ MHOXECTBaMH M OCHOBHBIMU OIE€pAllMSIMM  HAJl MHOXKECTBaMH,
paccMaTpUBAaKOTCA NPUMEPbl MNPUMEHEHUs Uil PpEIIEeHUs 3a4a4, a TakKkKe
MCIIOJIb30BaHUs B JPYTMX MaTeMaTUUECKUX KypcaxX U y4eOHBIX NMpeaMeTax.

MecTo yueOHOro Kypca B y4eOHOM IIaHe

B 7-9 knaccax uzydaercsi Kypc «BeposSITHOCTh M CTaTUCTHKa», B KOTOPBIi
BXOIAT paszzaensl: «lIpencraBieHne MaHHBIX MW ONUCATENbHAs CTATUCTHUKA;
«BeposTHOCThY; «OneMeHThl KOMOMHATOPUKIY; «BBeaeHue B Teopuio rpadosy.

Ha u3ydenue naHHOro Kypca OTBOAMT 1 y4eOHbIH 4yac B HENENI0 B TECUCHHE
Ka)Ka0ro roga ooy4yenus, Bcero 102 yueOHbIX gaca.

COEPXXAHUE YUEBHOI'O KYPCA «BEPOATHOCTb 1 CTATUCTUKA (I10
I'OJAM ObYYEHUA)

7 KIIACC

[IpencraBiieHne MaHHBIX B BUAC TAaOJUI, aAuarpamm, rpadukoB. 3amoiaHeHHE
TaOJUIl, YTEHUE U MOCTPOEHUE TUarpaMm (CTOJIOMKOBBIX (CTOIOUYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX IpolieccoB. M3Bneuenrne nHopmanuu u3 quarpamm u
Ta0JIMII, UCIIOIH30BAaHNUE U HHTEPIPETAIINS TaHHBIX.

OnucarenpHasi CTaTUCTUKA: cpeaHee apudmeTudeckoe, MeIHWaHa, pa3Max,
HauOoJbIIeE W HaWMEHbIllee 3HaYeHUss HaOOpa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHUYUBOCTH.

*CayyaliHbIl SKCIIEpUMEHT (ONBIT) U Ciay4daliHOe coObITHE. BeposTHOCTH U
gacToTa. POk MajoBEpOSATHBIX U MPAKTUICCKH JOCTOBEPHBIX COOBITHI B PUPOJIE U B
obmecTBe. MoHeTa 1 UrpajibHasg KOCTh B TEOPUH BEPOATHOCTEN*?,

*T'pad, BepmmHa, pedpo. CteneHb BepmuHbL. Yucio pédep U cymmapHas
crenenb BepiuH. [Ipencrasnenue o cesizHocTH rpada. [lenu u nukist. [Tyt B rpadax.
O6xox rpada (viinepos nmyTh). [Ipeacrasienue o6 opueHTHpOBaHHOM rpade. Pemienue
3a/1a4y ¢ IOMOIIbIO rpadoB™.

4 3ech u ganee * * 0603HAUEHB! TEMBI, H3YdeHHE KOTOPBIX IPOBOUTCS B 03HAKOMMTEILHOM IiaHe. [legaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEeM H3yJaeMoro MaTepHaa.



8 KUIIACC

[IpencraBnenue JaHHBIX B BUIE TAOMUII, TUarpaMm, rpapuKoB.

MHOXeCTBO, DJJIEMEHT MHOXKECTBA, MNOAMHOXecTBO. Ormepaunn  Haj
MHOXXECTBaMU: O0bEIMHEHHE, NepeceueHre, nonoaHenre. CBOMCTBa onepauuii Haj
MHOXECTBaMU: MIEPEMECTUTEIBHOE, COYETATENIbHOE, pacrpeaenuTeNnbHOE,
BKItOUeHHs. Mcnonb3oBaHue rpadyuueckoro NpeiCTaBIeHUs MHOXKECTB JIJIs1 OTMCAHUs
pEaJIbHBIX MPOLECCOB U SIBJIEHUH, IPH PEIICHUH 3aad.

*M3mepenue pacceumBaHus JaHHbIX. Jlucmepcus M CTaHAAPTHOE OTKJIOHEHHE
YHUCIIOBBIX HA0OPOB. JlnarpamMma paccenBaHus ™.

DOnemeHTapHble COOBITHA  ciay4yaiiHoro ombiTa. CoydaiiHble  COOBITHS.
BepostHocT coObITHI. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMM.
Canyyaitabiit BBIOOp. CBsI3b MEXKAY MaJOBEPOSITHBIMU U MPAKTUYECKU JOCTOBEPHBIMU
COOBITUSMU B MIPUPOJIE, OOIIECTBE U HAYyKeE.

*JlepeBo. CBoiiCTBa 1EpEBHEB: EAMHCTBEHHOCTh ITYTH, CYILIECTBOBAHUE BUCSIYEH
BEpILUUHBI, CBA3b MEXAY YMUCIOM BEpIIMH U uyucioM pédep. IlpaBmiio ymHOKEHUS.
Pemrenue 3a1a4 ¢ momoiibio rpagos.

[IporuBomnonoxueie coObiTusd. Juarpamma DOiinepa. OObeAWHEHHE WU
nepeceuenue coobiTuii. HecoBmecTHbie coObITHS. DOpMyIia CIOKEHHS BEPOSTHOCTEM.
YcnoBHass  BeposTHOCTh. [lpaBunmo  ymHOkeHus. HesaBucumbie  COOBITHS.
IIpencraBieHne 3KCIIEpUMEHTa B BHJE JepeBa. PelieHne 3agad Ha HAXOXKIECHUE
BEPOSITHOCTEN € MOMOIIBIO IepEBa CIYyYalHOr 0 SKCIIEPUMEHTA, AUarpaMM Diliiepa™.

9 KUIIACC

[IpencraBienue JaHHBIX B BUJI€ TAOIUII, AMArpaMm, rpaduKoB, HHTEPIIPETAIUS
naHHBIX. YTEeHUE U MOCTPOCHUE TAOIHII, JUArpaMM, TPa(QHUKOB IO PEATHbHBIM JaHHBIM.

[TepecranoBku u (pakropuan. CoyeTaHuss U YUCIO couyeTaHud. *TpeyrosbHUK
[Tackang™. Pemenue 3a1a4 ¢ UCTIONIb30BAHUEM KOMOWHATOPHKHU.

*T'eomerpuueckass BeposTHOCTh. CrydalHbI BBIOOp TOYKHM W3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTU™.

HcnbiTanue. Ycnex u Heyaada. Cepusi HCObITaHUM J10 niepBoro ycrexa. Cepust
ucnbiTanuii bepuynnu. BeposatHocT coObITHH B cepun UCTIBITaHUN bepHyuiu.

CnydaiiHass BeMYMHA M PACHpPENEIICHUE BEpPOSTHOCTEH. MaremaTudeckoe
oXXuaaHue u gucrnepcus. [IpumMepsl MaTeEMaTUYeCKOro 0XKUAAHUS KaK TEOPETUYECKOT O
CPEIHETO 3HAYEHHUS BEIIMYMHBL. MaTeMaTu4ecKoe 0KUIAHUE U JUCTIEPCHUS CITyYalnHOU
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIm».

[Tonsitue o 3akoHe Oonbliux uyucesl. M3MepeHne BEpOATHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaueHHEe 3aK0Ha OOJIBIINX YUCEI B MPUPOJE U OOLIECTBE.

IIJIAHWUPYEMBIE ITPEIMETHBIE PE3VYJIbTATBI OCBOEHHMA
®EJIEPAJILHOM PABOYEM ITPOT'PAMMBI KYPCA «BEPOSITHOCTD U
CTATUCTUKA» (ITO TOAAM ObYYEHNMA)

[IpenmeTHbIe pe3yIbTaThl OCBOCHUS Kypca «BeposaTHOCTh U CTaTUCTHKa» B 7—9
KJIACCax XapaKTEPU3YIOTCS CIEAYIOIINMU YMEHUSMMU.



7 KIIACC

Uurare wuH(OpMaIMIO, TPENCTABICHHYIO B Ta0lMIaX, HAa JUarpaMmax;
NPEACTABIATh JIaHHbIE B BUAE TaOJMI, CTPOUTh JUArpaMMbl (CTOJIOUKOBBIE
(cronbuateie) U KPYroBbI€) MO MACCMBAM 3HAYCHUH (C UCIOJIIb30BAaHUEM 3PUTEIBHON
HarJISAHOCTH W/WUIU BepOaIbHON OTIOPHI).

OmuceiBaT W WHTEPNPETUPOBATh  pEabHBIE  YHUCIOBBIC  JIaHHBIE,
MPEICTAaBJICHHbIE B TA0JINIIAX, HA TUarpaMmax, rpadukax.

OpueHTHPOBATHECS B TIOHATHAX W ONEpUPOBaTh MMHU Ha 0a30BOM YpOBHE:
cpenHee apupmMeTHIecKoe, MelnaHa, HanOoJbIlee U HAUMEHbIIIEe 3HAYCHHUS, pa3Max.

Nmers mnpencraBieHre O CIydailHOW HM3MEHYMBOCTHM Ha MpUMEpax IIEH,
(GU3HYECKUX BEIWYHMH, AHTPOIIOMETPHUYECKUX JaHHBIX; WUMETh MPEACTABJICHHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

8 KUIIACC

W3Bnekatb u npeoOpa3oBbIBaTh HH(OPMALMIO, NPEACTABICHHYIO B BHJE
Tabnul, AuarpamMm, rpadukoB; NPEJCTaBIATh JAaHHbIE B BHE TaOJUIl, THUArpamm,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOI'O aHAIN3a JIAHHBIE C IOMOIIBI0 CTATUCTHYECKUX
MoKazareyiei: CpedHUX 3HAYEHUH U Mep pacceuBaHus (pa3max, [IUCIEepCUsl U
CTaHJAPTHOE OTKJIOHEHHUE).

Haxonuth 4acToThl YMCIOBBIX 3HAYEHUN U YaCTOThI COOBITHI, B TOM YUCIIE 110
pe3yapTataM U3MEpeHud U HaOmoAeHWN (C  HUCHOJb30BAaHUEM  3PUTEIBHOMN
HaIJISAHOCTH W/WUIU BepOaIbHON OTIOPHI).

HaxoauTe BEpOATHOCTH CIydalHBIX COOBITUH B OMNbBITAX, 3HAash BEPOSTHOCTH
AJIIEMEHTApHbIX COOBITHI, B TOM UHCJIE€ B OMNbITAX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSMU (C MCMOIB30BAHUEM 3PUTEIBHOW HATISAHOCTH W/WIA
BEpOAIBHON OTIOPHI).

WNmers mnpencrtaBieHue O Trpad@UUEcKUX MOJENSX: JEpeBO Cly4yailHOro
AKCIEPUMEHTA, JUarpaMMbl DWiiepa, YMciIoBas npsmas.

OnepupoBarh MOHATHAMH Ha 0a30BOM ypOBHE: MHOXECTBO, MOJIMHOXKECTBO;
BBINIOJIHATD OINEpally HaJl MHOXKECTBAMU: O0ObEAMHEHUE, TIEPECEUCHUE, IONIOTHEHUE;
NEPEUUCIATh  BJEMEHThl MHOXECTB; IPUMEHATh CBOWMCTBA MHOXECTB (C
MCIIOJIb30BAaHUEM BU3YaJIbHOM OIOPHI).

WNmeTh npencTaBieHue o rpauueckoM NpPEICTaBIEHUE MHOMXECTB M CBA3EH
MEXAy HUMH JIJIsl OIMCAHUS ITPOLIECCOB M SIBJIEHUH, B TOM YHCJIE IIPU PELICHNUHN 3a1a4
U3 JIpYyruX y4eOHbIX MPEIMETOB U KYpCOB.

9 KJIACC

W3Biekath 1 ipeodpazoBeIBaTh HHPOPMAITHIO, IPEICTABICHHYIO B Pa3TUIHBIX
WMCTOYHUKAX B BUJE TAOJHII, TUarpamMm, rpadyKoB; MPEICTABIATh TAaHHBIC B BHIC
Ta0auIl, TUarpamm, rpaduKoB.



Pemate npocTeiinve 3a1a4u opraHu30BaHHBIM IEpe00pOM BapUAHTOB, a TAKKe
C MCTIOJIb30BAHNEM KOMOMHATOPHBIX MPABUII M METOOB.

Nmers mpencraBiieHre o0 OMUCATENbHBIX XapaKTEPUCTUKAX JHJii MacCHUBOB
YUCIIOBBIX JAHHBIX, B TOM YHUCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acToThl 3HAUYEHWW W YACTOTHI COOBITHS, B TOM YHCIE TOJIb3YSCh
pe3yabTaTaMu NPOBEAEHHBIX U3MEPEHUNM U HaOI0IeHUH (C OMOpOoil Ha CIIPaBOYHYIO
nHpopMaIuio).

Haxonuthe BepOSATHOCTH CIIy4ailHBIX COOBITUM B HM3YYEHHBIX OIBITax, B TOM
Yucjie B OMNbITaX C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSIMU, B CEPHUSIX
WCIIBITAHUU JI0 TIEPBOTO YCIIEXA, B CEPUAX UCIBITAHUU bepHyIuin.

HNmerp 1mpencraBiieHUME O CIIyYalHOM BEJIMYUMHE U O pPacCHpeAcIICHUU
BEPOATHOCTEM.

Nmerps mnpencraBieHue o 3aKOHE OOJBIIMX YHUCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHOW M3MEHYMBOCTU U O POJIM 3aKOHA OOJBIIUX YHUCEN B
MPUPOJE U OOIIECTRBE.



TEMATHUYECKOE INIAHUPOBAHUE

TemaTtndeckoe TMIIaHUPOBAHUE W KOJUYECTBE YacOB, OTBOJAMMBIX Ha OCBOCHHE KaXKIOM TeMbl Y4eOHOro mpeaMera
«Marematuka» (denepaabHONW aIanTUPOBAHHON OCHOBHOM 00pa30BaTENIbHONW MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs
0o0yyYaromuxcsi ¢ 3a7EPKKOM MCUXUUYECKOTO pPa3BUTHSI, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOUIUM pazfeioM (eaepasibHOM
paboueii mporpammel yueoHoOro npeamera «MareMmaTrukay o0pazoBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111eTr0 00pa3zoBanus. [1pu
stoM OpraHuzanusi BIpaBe camMa BHOCUTh M3MEHEHHUS B COJIEpKAHUE U paclpesereHue ydeOHOro marepuana 1Mo rojam
oOy4eHHs, B TOCJIEAOBATEILHOCTh M3yYEHUS TEM U KOJUYECTBO YacOB HAa OCBOCHHE KAXKIOM TEMBbI, OIpeAeeHHE
OpraHu3aloHHBIX (popM oOydeHus U T.m. OOOCHOBAHHOCTh JAHHBIX U3MEHEHUH onpeensieTcs: BBIOpaHHBIM 00pa30BaTeIbHOM
opranuzanuein Y MK, nHIUBHIyaIbHBIMHA TICUXO(DU3UIECKUMU OCOOCHHOCTSIMH KOHKpPETHBIX oOydaromuxcs ¢ 3I1P, crenensio
YCBOCHHOCTH HMMHU YYEOHBIX TEM, PEKOMEHIAlUSAMH [0 OTOOpYy W ajanTalud y4eOHOro marepuajia [0 MaTeMaTHKe,
npeacTaBieHHbIMU B [[0SICHUTENBHOM 3anUCKe.

5 kaacc (ae menee 170 )

Ha3zBanue
pa3nena (TemMbl)
Kypca (4uciao

OcHoBHOe cofep:kaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0IMXCs

4acoB)
HarypanabHble Hecarnunas cuctema cuucieHus. Psag HaTypanbHbIX uucel. |UdTaTh, 3anuchbiBaTh, CPABHHUBATHL HATYpPaJIbHBIC YHCIA;
ynciaa. leiicrBus ¢ |Harypanbubiii psa. Yumcno 0. HarypainbHble uMcna Ha|y4acTBOBATb B OOCY:KI€HHH CIOCODOB YIIOPSIOYMBAHUSA
HATYpPaJIbHBIMH KOOp-AUHATHOM npsiMoii. CpaBHEHHE, OKPYTJIEHUE HATYPAJIbHBIX | YUCE.
4K CcJIaAMU YHCell. N300paxkaTh KOOPAMHATHYIO MpSIMYyl, OTMedYaTh 4YHCIa

(43 )

Apudmernueckne JEHCTBHSA C HaTypaJbHBIMH YHCIIAMHU.
CBolicTBa HyJId1 NIpU CIOKEHHH M -YMHOXXEHHHU, CBOMCTBa
€AUHUIBl  Opu  yMHOXKeHMM.  [lepeMecturensHOoe WU
COYETATEIbHOE  CBOMCTBA  CJIOXKEHHA U YMHOXEHHI,

*pacrpeieUTeNLHOE CBOHCTBO YMHOKEHUS™ 4,

TOYKAMHM Ha KOOPIMHATHOW NPAMOM, HAXOAMTH KOOPIUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psiaa, unucen 0 u 1 npu
CJIOKCHHUH 1 YMHOKCHHWU.

Hcnonb3oBaTh NPaBUII0 OKPYIJICHUS HATYPAJIBHBIX YACET IPU
HEOO0XOAMMOCTH C OIIOPOM Ha aJIFOPUTM IpaBUIIA.




*JlenuTenn W KpaTHbIE® 4YuCla, pa3JIOKEHUE 4YHUCIIa Ha
MHOxuTenu. Jlenenue ¢ octatkoM. IlpocTsle M cocTaBHBIE
yucna. *[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9*.

CreneHp ¢ HaTypaJIbHBIM IIOKA3aTEIEM.

UucnoBble BhIpaKeHUS; TOPSIAOK JEHCTBHIA.

Pemenue TeKCTOBBIX 3a/1a4 Ha BCe apu(hMETHUECKUE IEHCTBHS,
Ha JIBIDKEHUE U ITOKYIIKH.

BoinosHaTs, apudgMeruyeckue AeiicTBUS C HaTypaJbHBIMU
YHUCIIaMU, BBIYHCIATH 3HAYCHHS YHUCJIOBBIX BBIPAXKCHHH CO
CKOOKamu 1 0e3 CKOOOK.

3anuchIBaTh MTPOU3BEIICHUE B BUJIC CTCIICHU, YHTATh CTCIICHH,
HCMO0JB30BAThL TEPMHUHOJIOTHIO (OCHOBaHHE, IIOKAa3aTellb),
BBIYUCJIATh 3HAYEHUs] CTENeHed MpH HEOOXOAMMOCTH C
BU3YyaJIbHOU OIIOPOM.

BbINOJHAT, NPUKHAKY M OIEHKY 3HAYCHUH YHCIOBBIX
BBIPQKCHU, NMpeaaratb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYMCIICHHI.

Hcnonb30BaTh TpU  BBHIYMCICHUSX IEpPeMeCTUTEIbHOe M
couerarejibHOe CBOMCTBAa CJIOKeHHSI W  YMHOKEHMS,
*pacnpeneuTeibHOE CBOICTBO YMHOKEHHUST™;
dbopMynHpoBaTh M NPUMEHATH TMpaBHIA MPeodPa3OBAHHSA
YHCJIOBBIX BbIPAKEHHI HA OCHOBE CBOICTB apH(PMETHYECKUX
JAeCTBUI NPH HEOOXOAMMOCTH ¢ HANIPABJISIIONIEN MOMOIIBIO.
@opMyJINPOBATH ONPeIeJeHUusl JCIUTeNss M KpaTHOro (c
OTIOPO¥ Ha aNTOPUTM MPaBUTIA), HA3BIBATH JCIUTEIH U KPAaTHBIE
YHcia; pacmo3HaBaTh TIPOCTHIE W COCTaBHBIE  YHUCIIA,
(¢opmyMpoBaTH M MPUMEHSITH NPU3HAKH JCIUMOCTH Ha 2, 3,
5,9, 10, (c omopoii Ha anrOpUTM TpaBUIA); NMPHMEHATH
AJITOPUTM  PA3NIOKEHUS 4YHCIa HAa TPOCTHIE MHOXHUTENH,
HAXOIMTh OCTATKH OT JICJICHUS M HEMOJHOE YacTHOE.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKA3bIBAHUSA O
HaTypaJIbHBIX YUCIIAX, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHIL,
CTPOUTH BBICKA3bIBAHUSI YW OTPHUIAHMS BBICKA3bIBAHUN O
CBOMCTBaX HaTYpaJIbHBIX YHCEJ C ONOPOH Ha oOpasel.

Pemiarh TEKCTOBBIC 3aayll  apu(METHUYECKUM CIIOCOOOM,
HCMO0Jb30BAaTh 3aBHCHMOCTH MEX1Yy BEJIMYMHAMH (CKOPOCTb,
BpeMs, PACCTOSHUE; I€HAa, KOJIMYECTBO, CTOMMOCTh U JIp.) TPHU
HEOOXOJIMMOCTH C MCIOJBb30BAHUEM CIIPABOYHON WHGOpPMAIIUHU:
aHAJM3UPOBATH TEKCT 33Jauy, nepe¢opmyIMpoBaTh yCIOBUE,
U3BJIEKATH HEOOXO/IMMBbIE JTAaHHBIE, yCTaHABJIUBATH
3aBHCUMOCTH MEXIy BEIMYMHAMU TMPH HEOOXOJUMOCTH C




HAIIPABJIIOIIEH ITOMOLIBIO.

MoaenupoBaTh XOJI pelIeHUs 3a/Jaydl C MOMOIIbIO PHUCYHKA,
CXEMBI, TaOIHIIBI.
IIpuBoauTh, pa3zduparTn
pelmeHuil  TEeKCTOBBIX  3ajad
HaIPaBJISIOIICH TTOMOIIBIO).

C noMompbI0 Megarora OLEHUBATH IIOIYYECHHBIN PE3yibTart,
OCYLIEeCTBJATHL  CaMOKOHTPOJIb,  TIPOBEPssl  OTBET  Ha
COOTBETCTBHUE YCIOBHUIO, HAXOAUTH OIMINOKH.

*Pemiath 3a7a4M ¢ MOMOUIIBIO Tepedopa BceX BO3MOMKHBIX
BAPHAHTOB™.

3HAKOMUTHCS ¢ HCTOPUEH Pa3BUTHS apU(PMETUKH.

pa3nu4yHbIC
(npu

peIHeHI/ISI, 3aIIUCHU
HEOOXOIUMOCTH C

Harasianast
reomerpus. JIunuu
HA MJI0CKOCTH

(12 9)

Touka, npsimMasi, OTpe3oK, Jyd. Jlomanass. M3mepeHue IIMHBI
OTpPC3Ka, MCTPHUYCCKHUC CAUHUILIbI U3MCPCHUA JJIMHBI.
OKpYKHOCTb U KPYT.

[Tpaktuueckas padota «IlocTpoeHue y3opa U3 OKpyKHOCTEI.

VYron. Ilpsamoi,
N3mepenue yrios.

OCTpBII, TyHOW W pPa3BEPHYTHIA YIJIBL

[Tpaktuueckas padora «IlocTpoeHue yriosy.

Pacno3HaBaTh Ha yeprexax, pHUCYHKaX, ONHCHIBATD,
UCHOJB3ysd TEPMUHOJOTHIO, U W300paxaTh C IIOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpM HEOOXOJMMOCTH  TIO

BU3YyaJbHON OIIOpE): TOYKY, MNpPSIMYyI0, OTPE30K, JIyd, Yroi,
JIOMaHY10, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAUTH NMPHUMEPbI OOBEKTOB PEATBLHOTO
Mupa, UMermuX (opMy H3YyYEHHbIX (QUIYp, OLeHHBATh HX
JIMHEHHBIE pa3MepBl.

Hcnonb3oBaTh JIMHENHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI JJIS
IIOCTPOEHUS ¥ U3MEPEHUS: N3MePSATh [UIMHY OTPEe3Ka, BEIMYUHY
yIyia; CTPOMTb OTPE30K 3aJaHHOW [UIMHBI, Yroj, 3aJaHHOU
BEJIIMYMHBI; OTKJIAABIBATH LIUPKYJIEM PaBHbIE OTPE3KH, CTPOMTH
OKPYKHOCTB 3a/IaHHOT'O pajuyca.

N300pakarh KOHQHUTypalii TeOMETPUYECKHX GuUryp us3
OTPE3KOB, OKPYKHOCTE€M, HMX YacTed Ha HEIMHOBAHHOW U
KJIeTUaTol Oymare; mpeajaratb, ONMMCHIBATH M 00CYKIATh
CIoco0bl, AJrOPUTMbI IIOCTPOCHUSA IIOCIE COBMECTHOI'O
aHaau3a.

PacnozHaBaTth M M300pakaTh Ha HEJIMHOBAHHOW U KJIETYATON
Oymare npsMOH, OCTPBIA, TyNoi, pPa3BEPHYTHIA  YIJIbI;
CPaBHMBATH YIJIbL.




Bbrumcasite JUIMHBI OTPE3KOB, JIOMAHBIX.

Ilonumath W WCHNOJB30BATH NPH pelleHHH 3a7ay
3aBHCHMMOCTH MEXKAY €IMHUIAMH METPUYECKOH CUCTEMBI Mep;
3HAKOMMTBCSI C HEMETPUIECKUMHU CHCTEMAMH MEP; BHIPAKATH
JUITMHY B Pa3IMYHBIX €AMHUIIAX U3MEPEHUsI TPU HEOOXOIUMOCTH
C OTIOPOii Ha CHPABOYHYIO HHPOPMALIHIO.

HccnenoBarh Gurypsl 1 KOHQUTYpaLuH, UCHIOIB3Ys IU(POBLHIE

peCypCHI.

OO0LIKHOBEHHEIE
npooun
(48 1)

Hpo6s. IlpaBunbHble W HenmpaBuibHble Apodu. OCHOBHOE
cBoicTBO Apo6u. CpaBHEHUE APOOCH.

CrnoxeHre U BhIYMTaHHE OOBIKHOBEHHBIX JpoOeil. CMemanHas
IpoOb. YMHOXEHHE U JelieHHe OOBIKHOBEHHBIX ApOOeii;
B3aUMHO-00paTHBIC JPOOH.

Pemenne TekCTOBBIX 3amad, coaepxkamux Apodu. OCHOBHBIC
3a/1auu Ha JpoOHu.

[TpumeHeHre OyKB ISl 3aIMMCH MaTEMATHYECKHUX BBIPAXKCHUHA U
MPEJI0KECHUH.

MonenupoBath B Tpaduyeckoil, mnpenMetrHoil Qopme, ¢
IIOMOLIBI0 KOMIIBIOTEPA IOHATHUS U CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTh M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JpoOH,
npeaIaraTh U 00Cy:KIaTh COCOOBI YIIOPSIA0YMBAHUS 1poOeH.
N300pakarh  OOBIKHOBEHHbIE  ApoOM  TOYKAaMHM  Ha
KOOpJIMHATHOM  MpPSAMOH; HMCHOJB30BATHh  KOOPJIUHATHYIO
NPSIMYIO JIJIsl CpaBHEHUS APOOEii.

@DopMyJHPOBaTh, 3aANIUCHLIBATH € MOMOIIbLI0 0YKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOH JApoOM C OHOpOH Ha MpaBHIIO;
HCMO0Jb30BAaTh OCHOBHOE CBOWMCTBO JpoOU JUIsl *COKpalleHUs
npobeil u mpuBeAcHHsS IpoOM K HOBOMY 3HAMEHATENIO B
MPOCTEHIINX CITydasx™.

IIpencraBasate 10 o00pa3lly CMEIIaHHYIO JApoOb B BHIE
HEMpaBWJIBHOM M  BBIAENATH IIEJIyI0 YacTh 4HCIa U3
HENPaBUIBHOM IpooHu.

BoInoiHATH apudMeTHyecKne NelcTBUs C OOBIKHOBEHHBIMH
IpoOsSMH B TPOCTHIX CIy4asx; MPHMEHSITh CBOWCTBA
apuQMeTHIECKUX NEHCTBHUM A palliOHATN3allUY BBIYUCICHUH.
BbINOJHATH NPUKHAKY U OIEHKY pPe3yibTaTa BBIYMCIICHUMH;
NnpeaaaraTb ¥ NPUMEHATH NPUEMbI TPOBEPKHU BBIYMCICHUM.

IIpoBoauTHL HCCIENOBAHUSI CBOMCTB ApoOeil, omupasch Ha
YHUCIIOBbIE OKCIEPUMEHTHl (B TOM YHUCIE C IOMOUIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS O JPOOSIX,




NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPBI.
Pemiatp mpocTeWITME TEKCTOBBIC 3aJadud, COJEpIKaIIUe
IpoOHbBIE JaHHBIE, M 337a4d Ha *HAaXOXKICHHE YacTH IEJIOTO U
L[EJIOTO IO €T0 YaCTH; BBISBJSITH HX CXOACTBA U PA3IUIHs™.
MoneaupoBaTh XOJ pELICHHS 3a/a4d C MOMOIIBIO PHCYHKa,
CXEMBI, TAOIUIIBI.

IIpuBoauTHL, pa3dupaTh, OLEHMBATH PA3JIMYHBIE PEIICHUS,
3alUCU PEIICHUH TEKCTOBBIX 3aJad TpPU HEOOXOJMMOCTH C
HaIIpaBISOIIECH [IOMOIIBIO.

C noMomblo meaarora OIEHUBAThH TOJYYCHHBIM pe3yJbTar,

OCYHIECTBJSATH  CaMOKOHTPOJb,  IIPOBEpPsii  OTBET  HA
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLIMOKH.
3HAKOMUTBCH ¢ HCTOPHUEN Pa3BUTHS apUPMETUKY.

Harnsinnast MHOroyroibHuKH. YeTpIpEXYroJIbHUK, IIPSIMOYTOJIBHUK, | Pacmo3HaBaTh, m300paxkaTb C IOMOIUBIO  YEPTEKHBIX

reoMeTpusi. KBaJpar. UHCTPYMEHTOB U OT pyKH, MOJAEIMPOBaTh U3 OyMaru

MHOroyroJbHuKH TpeyrombHIUK. MHOI'OYTOJIbHUKH.

(10 u.) [Inomane U nepuMeTp MPSIMOYroJIbHUKA U MHOTOYT'OJIbHUKOB, IpuBoauTH MpUMeEpPHI 0OBEKTOB PEAIBHOIO MHpa, UMEIOLINX
COCTABJCHHBIX M3 TPAMOYTONBHUKOB, CAMHWIE w3Mepeus| POPMY — MHOTOYTONBHHUKA, IpAMOYTOJIbHIKA, — KBaJparta,
riowwa/u. IlepAMeTp MHOrOYTOJIbHHKA. TPEyroJIbHUKA, OLIEeHUBATh UX JIMHEHHBIE Pa3MEpBI.

BpluucasiTh: NEpPUMETP TPEYrOJBHUKA, IPSMOYIrOJIbHHUKA,

MHOTOYTOJIbHHUKA; IUIOIAb NPSAMOYTOJIbHUKA, KBajapara (MpU
HE0OXO0JIMMOCTH C ONIOPOH Ha aJTOPUTM yUEOHBIX IEHCTBUI).
N3o00paxkaTh OCTPOYTOJIBHEBIE, IPSIMOYTOJIbHbIE u
TYINOYTOJILHBIE TPEYT OJIbHUKHU.

CTtpouTh Ha KieT4aTo Oymare KBaJapaT U NMPSMOYTOJIBHUK C
3aIaHHBIMU JJIMHAMH CTOPOH.

HccaenoBare cBoiicTBa NPAMOYIOJNBHUKA, KBaapaTa IIyTEM
9KCIIEPUMEHTA, HAOIIOACHUS, H3MEPEHMs, MOJIEIUPOBAHUS;
CpPaBHMBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJbHUKA.
Pacno3dHaBarh HCTHHHBIE U JIOKHBIE BBICKA3BIBAHUS O
MHOT'OYTI'OJIbHUKAaX, IPUBOIAUTH MPUMePbI U KOHTPIIPUMEPHI.
HccnenoBaTh 3aBUCMMOCTD IUIOIIAAN KBaApaTa OT AJIUHBI €T0
CTOPOHBL.




Hcnonb3oBaTh cBOiicTBa KBaJApPAaTHOW CETKU Ul MIOCTPOCHUS
¢uryp;  pa3domBaTh  IpPSIMOYTOJIBHUK  Ha  KBaJpaThl,
TPEYroJbHUKH;, COCTABJATH (UTYpbl U3 KBaJIpaToB U
MPSIMOYTOJTBPHUKOB W HAXOIUTh UX TUIOMIA b, Pa30UBaTh (GUTYPHI
Ha MPSMOYTOJIBHUKH M KBaJIpaThl U HAXOIUTH UX IJIOMIAb (TIPH
HEOOXOUMOCTH C HAMPABIISAIOIIECH ITOMOIIIBIO).

Boipa:kaTh BeNWYMHY IUIOMIATM B PA3IUYHBIX €IUHHIIAX
U3MEpPEHUs METPUYECKOH CHCTEMBI MeEp, HCHO0Jb30BaTh
3aBHCHMOCTH MEXIYy METPUUYECKHMHU €IMHULAMHU H3MEPEHUs
IUIOINAAN HPU HEOOXOJUMOCTH C ONOpPOM Ha CIPAaBOYHYIO
UHPOPMALIHIO.

3HaKOMHUTBCSI € TpUMepaMH [PUMEHEHUsl IUIOAAN U
nepuMeTpa B MPAKTHUECKUX CHTyalusx. PemaTh 3agaum u3
peasbHON JKU3HU, IPU HEOOXOJUMOCTH € OIOPOM Ha alrOPUTM
IIpaBUiIA, 00CYKAATH Pa3INYHbIe CIIOCOObI PEIICHNUS 3a1a4.

JlecaTuuHbIE
npoou
(38 u)

Jecstuanas 3amuck Apodeii. CpaBHEHUE IECATUIHBIX JPOOCH.

JeiicTBus ¢ necATHUHBIMU ApoOsSMU. OKpyTIIEHUE 1EeCATHUHBIX
Ipobeii.

Pemenne TekcToBBIX 3ajad, coaepxkamux Apoou. OCHOBHBIE
3a/la4u Ha APOOH.

IpeacraBasith ACCATUYHYIO ApOOb B BHJE OOBIKHOBEHHOH,
YUTATh W 3aNHCHIBATh, CPaBHUBATh JECITUYHbBIE ApoOH,
npeajgaratb M 00CY’KIaTh CHOCOOBI  YIOPSAAOYMBAHUA
JECSATHUYHBIX APOOEH.

N300paxkars aecaTUYHBIE APOOM TOUYKAMHU HAa KOOPAMHATHOM
MPSMOW.

BbIsSIBAATH CXOACTBA M Pa3Iuyusi MPaBUI apuPMETHUECKUX
NEUCTBUI ¢ HATYPaTbHBIMH YHCIIAMU U IECATUYHBIMU IPOOSMU,
II0CJIE COBMECTHOI'O aHAJIN3A.

BbINOJHATH apupMeTHdYecKue JeHCTBUA C JECATUYHBIMU
Ipo0sSMHU; BBIMOJIHATH NPUKHAKY W OHEHKY pe3yibraTa
BBIYUCIICHUM.

IIpumeHsTh cBoOiWicTBa apu@MeTHUECKUX JACHCTBUHA IS
panMoOHaIN3aluy BEIYUCIICHHAN.

IIpuMeHATH NPaBUI0 OKPYIJEHHUS JECITUYHBIX Ipo0eii, mpu
HE00XO0AMMOCTHU C BU3YaJIbHON OIOPOH.

IIpoBoauTL uCCIEAOBAHUSL CBOMCTB JECATUYHBIX ApPOOEH,
ONMHUpasCh HAa YHCIOBBIE OHKCIIEPHUMEHTHl (B TOM 4YHCIE C




MOMOIIIbIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIE W JIOKHBIC BBHICKA3bIBAHUS O IPOOSX,

NPUBOAUTL  NPUMEPbl M  KOHTPIOPHUMEPHL,  CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAaHUM.
PemiaTp mpocTeimme TEKCTOBBIE 3aJlayd, COZEpIKalue

IpoOHbIE TaHHBIE, U Ha *HAX0XK/ICHHUE YaCTH LIEJIOTO U LIEJIOTO 110
€ro 4acCTU™; BBISABJIATH UX CXOACTBA U Pa3JIHYusl.
MopneaupoBaTh XOJ peLICHHs 3aJa4d C MOMOILIBIO PHCYHKa,
cXeMmbl, Tabnunbl. Pa3dupare pasziauyHble peLIeHUs, 3alUCU
pelIeHni TEKCTOBBIX 3a1a4.

OnepupoBarb ApOOHBIMU YHCIAMH B PEAIbHBIX JKU3HEHHBIX
CHUTYaIHSX.

C nomompbi0 mearora OLEHWBAThH IOJYYEHHBI pe3ylbTarT,
OCyHIeCTBJSATh  CAMOKOHTPOJIb,  IpOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OIINOKH.

3HAKOMHUTBCS ¢ UCTOPUEH Pa3BUTHUS apuMETUKU

Harasgnasi
reoMeTpus.
Tena u purypsi
B IIPOCTPAHCTBE
(9 9)

*Muororpannuku. M3o00paxeHre MHOrOrpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEJL.

[TpssMoyronbHBI mapaenenunen, kyd. Pa3séprku kyba u
napajuieJIeunea.
O0BéM KyOa, MPSAMOYTOJIBHOTO TTapajuiesienuneaa’™.

Pacno3HaBaTh Ha 4YepTekKaxX, PHUCYHKAX, B OKPYKAIOLIEM
MHpe TIPSIMOYTOJIBHBIN Mapasuienenumes, Kyo, MHOTOIpaHHHUKH,
ONHUCHIBATh, MCHOJb3YS TEPMHHOJIOIHIO, OIEHUBATH
JIMHEHHBIE pa3MepBl.

IpuBoauTHL MPUMeEPHI OOBEKTOB PeaIbHOIO0 MHUPA, UMEIOIINX
(¢bopMy MHOTOTpaHHHUKA, MPSIMOYTOJILHOTO Napaliesenunesa,
KyOa.

N3006paxkars KyO Ha KIeTyaTOM Oymare.

HUccaenoBatb CBOMCTBA KyOa, MIPSIMOYTOJIBHOTO
napaJijiesienune1a, MHOTOIPaHHUKOB, UCIOJbB3Ysl MOJAEIU IpU
HE0OXOIMMOCTH C HaMPAaBISAIONIEH TOMOIIIBIO.

PacnosHaBath pa3BépTk Ky0a ©W  MapajiesienuIne/a.
MoneaupoBath Ky0 U napanjenenunes U3 Oymaru u npoydux
MaTepuasoB, Mo 0opasiy.

HaxoauTh M3MEpeHMs], BBIYMCJAATH IUIOAAb TOBEPXHOCTH;
00bEM KyOa, MPSMOYTOIBHOTO MapajuieJienuIe/ia ¢ Onopoi Ha
QITOPUTM Y4eOHBIX JIEHCTBHI; HMCCI€I0BATH 3aBHCHMOCTH




00bEMa Kyla OT IJIMHBI ero pedpa.

Ha6aoaats W NpPoOBOAMTH AHAJOTMH MEXIy HNOHATUAMU
TUTOLIAIN ¥ 00bEMA, IEPUMETpa U IUIOLIA 1 TTOBEPXHOCTH.
PacnosHaBaTh WCTHHHBIE W JIOXKHBIC BBICKA3BIBAHHA O
MHOTOTPaHHUKAX, NPHBOJAMTH NPHMepPbl U KOHTPIPHUMEPSIL.
Pematsb 3a1aun U3 peanbHON KU3HMU.

IloBTOpPEHHE
1 00001IeHUE
(10 u.)

[ToBTOpEHNE OCHOBHBIX MOHSATHM M METOJIOB Kypca 5 Kiacca,
000011IeHIE 3HAHUIA.

Bo1uucasiTe 3Ha4C€HUSI BBIPAKEHUN, COIEPKAINX HATYPAJIbHbBIE
quciaa, OOBIKHOBEHHbIE M JECATUYHbIE JApOOH, BBIIOIHATH
npeoOpa3oBaHus YKCe MPU HEOOXOIUMOCTH C HAINPaBIISIOIICH
IIOMOLIBIO.

BpiOupar,  cmocod CpaBHEHUsT  YHWCEJ,  BBIYHUCICHUU,
NPUMEHSATh CBOHCTBA apU(PMETUUYECKUX JEHCTBUN I
panroOHAIN3alMH BBIYUCICHUM.

OcyumiecTBISITh CAMOKOHTPOJIb BBIIIOJIHSAEMBIX JIEUCTBUA U
CaMOIIPOBEPKY PE3YJIbTATA BBIUNCICHUN.

Pemiatp mpocreiilume 3aauM U3 PEAJIbHOM  KU3HH,
NPUMEHATH MaTeMaTHYeCKUe 3HAHUSA Ul PEUICHUS 3a/1a4 U3
Jpyrux y4eOHBIX MPEIMETOB.
Pemiate mpocreiiiiue 3agavu
CPaBHUBATb  CIOCOOBI  PEIICHUSA
PalMOHAJILHBIH CIIOCO0.

cnocodamm,
BBIOHPATH

pa3HbIMU
3aja4u,

6 kaacc (ue menee 170 u)

Ha3Banme
pasaesia (TeMbl)
Kypca (4ucio
4acoB)

OcHOBHOe conepkaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00yYAOIIMXCS

HarypanbHble

qucaa
(30 9)

ApudmMernueckue I1eMCTBUS C MHOTO3HAYHBIMU HATypaIbHBIMHU
yuciaaMu. UUCIOBBIE  BBIPAXKEHUSA, MOPSALOK  JICHCTBUU,
HCIIOJIb30BaHNE CKOOOK. OKpyTJIeHHEe HATypalbHbIX YUCEI.

BoinosHATs apudpmMeTHyecKue JeCTBHSI C MHOTO3HAYHBIMU
HaTypaJIbHBIMM YHCJIaMH, HAXOAUTh 3HAYEHHS] YHCIIOBBIX
BBIpAXEHHH cO CKOOKaMU U 0e3 CKOOOK; BBIYMCJSITHh 3HAYECHH S




Jlenurteny v KpaTHbBIE YUCIIA; *HAMOONBIINN OOIIUN AETUTENb U
HaWMEHbIIIee 0011Iee KpaTHOE™.

PasznokeHne umnciaa Ha MpPOCTble MHOXUTEIH. JlemuMocTb
CYMMBI U Ipou3BeeHus. [lenenne ¢ ocTaTKoM.
Pelenne TekcTOBBIX 3a1a4.

BBIPAKEHUI, COIEpKAIUX CTEIIEHHU.

BbINOJHAT, NPUKHUAKY M OLEHKY 3HAYCHWH YHCIIOBBIX
BBIpa)KCHUH, MPUMEHATH NPHEMBbI TPOBEPKH PE3YJIBTATA.
Hcnonp3oBaTh 1pH  BBIYHCICHUSX MepPeMECTUTEIbHOE W
coyeTraTeJbHOEC CBOWCTBA CJOXKEHHS] W  YMHOKCHHS,
*pacnpeejinTeJIbHOe CBOMCTBO YMHOKEHHS] OTHOCHUTEILHO
CJI0KeHHA™, CBOIICTBA apu(pMeTHYECKHUX el CTBHI.
HccnenoBarh  4YUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJIUTH
YHCJIOBBIE IKCIIEPUMEHTHI.

®opMyJIMpOBATh ONpeAeJeHUsl JACIUTENs W KpPaTHOro,
HauOOJIBIIET0 OOIIEr0 JeNUTENss M HAUMEHBLIET0 OOIIEero
KpaTHOTO, MPOCTOrO0 M COCTABHOTO YHCEN; MCIOJIb30BaTh 3TH
TIOHATHS TP PEIICHUH 3a1a4 (TP HEOOXOJUMOCTH C OTOPOid Ha
QJITOPUTM IPaBUIIA).

IIpuMeHsITH AJITOPUTMBI BBIUMCICHUS HAMOOJBIIETO OOIIETro
JenuTeNss W HaMMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCETN,
AJITOPUTM Pa3JI0KEHUS YKMCIIa Ha POCThIE MHOXKUTEIH.
HccnenoBarh cBoiicTBa JEIMMOCTH CYMMBI U NPOU3BEICHUS
YHUCEJI ¢ OMTOPOM Ha BOPOCHBIN MUIAH.

IIpuBoauTL mNpUMepbI 4YMCEN C 3aJaHHBIMM CBOWMCTBAMH,
Pacno3HaBaTh BepHble M HeBepPHbIe YTBEP)KIECHUSA O CBOMCTBAX
4lCell, ONMPOBEPraTb HEBEPHBIE YTBEP)KIEHUSA C IOMOULIBbIO
KOHTPIIPUMEPOB.

KoHcTpyupoBaTh  MaTeMaTHYecKHMe  NpelJOKeHUusl C
MTOMOLUIBIO CBSA30K «H», «UJIN», «ECIH. .., TO...» [10 00pa3Ly.
Pemathb TEKCTOBBIE 3a/1a4y, BKIKOYAIOIINE TOHATHS IEIUMOCTH,
apu(MeTHYeCKUM CIIOCOOOM, HCIOJIB30BaTh INepedop Bcex
BO3MO’KHBIX BAPUAHTOB C OIIOPOM HAa BOIPOCHBIH IUIAH.
MopaeaupoBaTh XOJ pEIICHUs 3aJayd C MOMOUIbIO PHUCYHKa,
CXEMBI, TaOIUIIBL.

[IpuBonuTe, pa3dupaTh, OLEHHBATH pa3jHYHbIe pelIeHUsl,
3alllMCH  pelleHHil TEeKCTOBBIX 3aJad C HalpaB/IAIoLIeH
MIOMOILIBIO.

Kpurnueckn oneHuBaTh MOJMYyYeHHBIH pe3yJabTaT, HAXOAUTh




OIIMOKH, OCYLECTBJSTH CAMOKOHTPOJIb, IPOBEPSisi OTBET HA
COOTBETCTBHE yCJIOBHIO.

Harasspnasa
reoMeTpusi.
IIpsimbie Ha
IJIOCKOCTH
(74)

*Tlepnenaukynsipasle npsamMble. [lapannenbHbie npsMblie™.

Paccrosinue Mexay AByMs TOYKaMH, OT TOYKU JO MPSIMOM,
JUIMHA ITyTH Ha KBAaJPAaTHOM CETKeE.
*TIpumepsl NPSMBIX B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha dYepTekKax, PUCYHKAxX CIydad B3aWMHOTO
PaACIONIOKEHUS ABYX MPSMBIX.

HN300paxkath ¢ MNOMOIIBK) YEPTEKHBIX HHCTPYMEHTOB
KIIeT4aToil Oymare [Be TMepeceKaroluecs TMpsiMble, JBE
MapaJIeNIbHBIC TPSMBIC, CTPOUTH MPAMYIO, ITEPIICHIUKYISIPHYIO
JTAHHOM.

IpuBoauTH npuMepsbl napaJIeIbBHOCTH u
MEPIEeHIUKYIIPHOCTH MPSIMBIX B POCTPAHCTBE.

Pacno3HaBaTh B MHOIOYIOJIbHUKAX IEPHEHAUKYISIPHbIE U
napajijiesibHple  CTOpOHbI. HM300pa:kaTh MHOTOYIOJIBHUKH C
napaijiesIbHbIMU, EPIEeHIUKYIIPHBIMUA CTOPOHAMH I10 00pasIy.
HaxoauTh paccTosiHHE MEXIYy IBYMS TOYKaMHU, OT TOYKH JI0
NpsIMOM, JJIMHY IyTH Ha KBaJpaTHOW CETKe, B TOM YHCIE
HCTIOJIB3YS IIU(PPOBBIC PECYPCHI.

Apodn
(32 v)

OObIkHOBEHHas  ApoOb, OCHOBHOE  CBOWCTBO  JIpo0OH,
cokparieHue apooeit. CpaBHEHHE U YIIOPSIOYUBAHUE TPOOEH.
Jecstuunbie [poOu 1 MeTpUYecKas CUCTeMa Mep.

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECSITUIHBIMU APOOSIMHU.

Otnomenue. [leneHue B JaHHOM OTHOIICHHH. *MacmTad™,
MPOTIOPIIHSI.

[lonstue npoiueHTa. Boluncienue mpoueHTa OT BEIUMYHUHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Pemienue TekcTOBBIX 3a7a4, COAEPIKALIUX IPOOU U MPOLIEHTHI.
[Tpaktuueckas pabora «OTHOIICHUE JJIMHBI OKPYXKHOCTH K €&
JUAMETPY».

CpaBHHBATh M YNOPSIOYHBATH IpoOH, BHIOHPATH CHOCOO
CpaBHEHHUS JIPOOCH.

IpencraBasith JecsATUYHbIE APOOM B BHJIE OOBIKHOBEHHBIX
npoOeli U OOBIKHOBEHHBIE B BUJIE JIECITUYHBIX, HCIOJIb30BaTh
JKBHBAJIEHTHBbIE TMPeICTABJIeHHsT JPOOHBIX YHCENl NpU HX
CpPaBHEHHMM, TIPU BBIUHUCICHUSAX (P HEOOXOOUMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

Hcnonb3oBaTh JeCATUYHBIE JpoOM TMpU MpeoOdpa3oBaHUU
BEJINYUH B METPUYECKON CUCTEME MEP.

BoInoiHATh apudmMeTHUYecKHe AelicTBUS C 0OBIKHOBEHHBIMU U
JECATUYHBIMU IPOOSIMHU.

BbruncaaTs 3HAYCHUS BBIPAKEHUH, coJieprKalux
OOBIKHOBCHHBIE =~ W JECATHUYHBIC  JpoOW,  BBHITIOJTHATH
npeoOpa3oBaHus ApoOel, BBIOMPATH CHOCO0, NPUMEHATH
CBOMCTBAa apuPMETHUECKUX ACHCTBHMA Il paIllMOHATH3AIUN
BBIYMCIICHUM.




CocTaBasiTb OTHOLICHUSI M TPONOPLHUH, HAXOAUTb OTHOILCHUE
BEJINYUH, JICJTUTH BEJIMYMNHY B TAHHOM OTHOIIICHUH.

HaxonuTh 3KCHepMMEHTAJBHBIM IYTEM OTHOLICHHE JJIUHBI
OKpPYXXHOCTH K €€ JuameTpy (mpu HEOOXOAMMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

Haxonuth MacimTal IU1aHa, KapThl U BBIUUCIATH PAaCCTOSHUS,
MCTOJB3ys MacIuTad ¢ OMopo Ha adrOpUTM Y4eOHBIX TEHCTBHIA.
OO0BSICHATH, UTO TAKOE MIPOLIEHT, YIOTPEOJIATH 000POTHI PEUH CO
CJIOBOM «IIPOLIEHT». BbhIpazkaTh MPOLEHTHI B Ip0o0OsX U 1podu B
MPOLIEHTaX, OTHOLIEHHUE ABYX BEJIMYHMH B IIPOLICHTAX.
BbIuncasTh MPOLIEHT OT YMCIIAa U YUCIIO TIO €T0 MPOLIECHTY.
Oxpyrasite JpoOu U MPOLEHTHI, HAXOAUTb MPUOINKEHUS YUCEIT
MIpU HEOOXOIUMOCTH C UCTIONB30BAaHUEM BU3YaJIbHOW OTIOPHI.
Pemats 3agaum Ha 4YacTH, IPOLEHTHI, MPONOPLUH, Ha
HaXOXXJeHHe ApoOH (ITPOIEHTA) OT BETMUMHBI  BEJTMUUHBI TI0 €€
npobu (mpolEeHTyY), ApoOu (IMpoleHTa), KOTOPBIA COCTaBIsET
onlHa BenuuuHa OT apyrod. IlpuBoauTh, pa3doupars,
OLIEHNBATDH PA3JIMYHBIC PEILCHMS, 3alIUCH PEIIEHUI TEeKCTOBBIX
3aJ1a4 Ipy HEOOXOIMMOCTH C HAMPABJISIONIEH MTOMOIIBIO.
N3Baexkars wuHpoOpManuw ©3 TaOMUI] W JUArpaMm,
WHTEPIPETHPOBATH TaOJINIHbIC JTaHHBIE, OTIpeNIeIATh
HauOoJIblIee U HAUMEHbILIEE U3 MPEJICTABICHHBIX JaHHBIX.

Harasanas

reoMeTpus.

CummMmeTpus
(6 9)

*QOceBas cummeTpus. LleHTpasibHas CHMMETpHSL.

[TocTpoeHne cuMMETpUYHBIX QUTYP.
CuMMeTpust B IpOCTpaHCTBE™.

Pacno3HaBaTh Ha yepTekax M U300pakeHUAX, H300paKaTh OT
PYKH, CTPOMTH C TIOMOIIBI0 WHCTPYMEHTOB (UTYDPY (OTpE30K,
JOMaHyl0, TpPEYTOJbHUK, TMPSIMOYTOJbHHK, OKpPY)XHOCTB),
CUMMETPUYHYIO JIAaHHOW OTHOCUTEJIBHO MpPSAMOW, TOYKH C
HaIIpaBIIAOIIECH IOMOIIBIO.

HaxoauTh npuMepbl CHMMETPHUH B OKPYKAIOIIEM MHpE.
MoneaupoBath u3 Oymaru jBe (QUIYypbl, CHUMMETPUYHBIE
OTHOCHUTEIIBHO TPSAMOH; KOHCTPYHPOBATHh TI'€OMETPUYECKUE
KOH(UTypalyu, UCIOJIb3ysl CBOHCTBO CHMMETPUH, B TOM YHCJIE C
MTOMOLIBIO IIUPPOBBIX PECYPCOB C OIOPON Ha AJITOPUTM YUEOHBIX
JNEUCTBUMN.




Bripaxenus
¢ OykBamMu
(6 9)

[TpumeHeHne OYKB IJisl 3aMMCH MaTEMaTHUYECKHUX BBIPAXKCHUH U
NpeIoKeHU. *ByKBeHHbIC  BBIPAKCHHUS W YHCIIOBBIC
IMOJICTAaHOBKH ™.

BykBeHHBIC paBeHCTBA, HAXOXK/ICHHE HEM3BECTHOTO KOMITOHEHTA.
DOopMyIIBL.

Hcnoan3oBaTh OYKBBI 151 0003HAYEHUS YHUCEIl, NIPU 3alMCU
MaTeMaTHYEeCKUX  YTBEP)KICHHUH, COCTaBIsATh  OYyKBEHHbIE
BBIPAKEHUS 110 YCIOBHIO 3aa4H.

HccaenoBarh  HECJIOXKHBIE  YHUCIOBbIE  3aKOHOMEPHOCTH,
WCIIOJIBb30BaTh OYKBBI JJIs1 UX 3aITUCH.

BbIYHCJISIT YHCIOBOE 3HAUYEHHE OYKBEHHOI'O BBIPAXKEHHUS NPHU
3a/laHHBIX 3HAYEHMSX OYKB C ONOPOH Ha aJlrOPUTM Y4eOHBIX
JIEUCTBHUI.

3anuceIBaTh ¢popmy.ibr: nepuMerpa M IUIOIIAJU
IPSIMOYTOJIbHMKA, KBaJparTa; IJIMHBI OKPYKHOCTH, IUIOIIALU
KpYTa; BBINOJHATH BHIYHCJIEHHS 110 3TUM (hOopMyIIam.
CocTaBiasiTb (pOPMYJibl, BBIPAXKAIOIIHAE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJUYECTBO,
CTOMMOCTb; IPOU3BOJUTENILHOCTb, BpeMs, 00BEM paboOTHI;
BBITIOJTHATH BBIYMCIICHUS TI0 3TUM (POPMYIIaM.

HaxonuTh  HEU3BECTHBIM  KOMIIOHEHT  apU(METHYECKOro
JEUCTBHS.

Harasanas
reoMeTpusi.
Durypsi

HA IJIOCKOCTH
(14 4)

YeTbIpEXYroIbHUK, [IPUMEPBHI YETBIPEXYTOJIbHUKOB.
[IpAMOyTronbHHUK,  KBagpaT: CBOMCTBA  CTOPOH,  YIJIOB,
auaroHaziei.

N3mepenue yriios. Bunbl TpeyrojibHHUKOB.

[Tlepumerp mHoroyroipHuka. IImomane ¢urypsl. dopmyssi
nepuMeTpa W IUIOM@AN TpsMoyroibHuka. [lpubmmkénHoe
U3MepeHue TIomaan Guryp.

*TIpakTyeckas padora «Ilnomaas kpyran™.

N300paxkaTh Ha HEIMHOBAHHOM W KIJIETYATOW Oymare cC
HCIIOJIb30BAHUEM YEPTEKHBIX MHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU c 3aJaHHBIMU CBOMCTBAMM: c
NapaJljIeJIbHBIMY, NEPIECHIUKYIIPHBIMU, PAaBHBIMH CTOPOHAMH,
OpSMBIMH ~ yIJIaMH H  Jp., PaBHOOEAPEHHBIH TpPEYroJbHHK.
IMpennarars u 00Cy:KI1aTh CNOCO0bI, AJATOPUTMBbI ITIOCTPOCHUS.
HccnenoBarb, UCHONB3Yys  DKCIEPUMEHT,  HaOIIOACHUE,
MOJEIIMPOBAaHUE, CBOMCTBAa  IPSAMOYIOJbHHUKA, KBaJpara,
pa3OuBaTh Ha TPEYTOJIBHUKU C ONIOPOM Ha BOIPOCHBIH TUIAH.
O00CcHOBBIBATBH, ONPOBEPraTb C IMOMOIUBIO KOHTPIPHUMEPOB
YTBEPKACHUS O MPSIMOYTOJIbHUKE, KBaJpaTe, Paclno3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKACHMUS.

H3MmepsiTh M CTPOUTH C MOMOIIBIO TPAHCIIOPTUPA YIJIbl, B TOM
4lCJIe B MHOTOYTOJIBHUKE, CPABHUBATH YIJIbl, Pacno3HaBaTh
OCTpBbI€, IPSMBIE, TYIIbIE, pA3BEPHYTHIE YIJIBL.

Pacno3naBath, H300pakaTh OCTPOYIOJIBHBIH, IPSMOYTOJIbHBIN,




TYIOYT OJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUU
TPEYroJIbHUKK (MIPU  HEOOXOIUMOCTH C  HCIOJIH30BAHUEM
BU3YaJIbHOU OTIOPBI).

Boruncasts epuMeTp MHOI'OYT OJIbHUKA, IJIOIIAIb
MHOTOYTOJIbHUKA pa3OMeHHeM Ha MPSMOYTOJbHUKH, Ha PaBHbIC
Gurypel, HUCHONb30BaTh METPUUECKUE EIUHHIBI H3MEPEHUs
JUIMHBI U IUIOLIA/IA C OTIOPOM Ha aJlTOPUTM y4EOHBIX JEHCTBUM.
Hcnonb3oBaTh NpudINKEHHOE H3MePeHUe UIMH U IIomaneu
Ha KJIeT4aTol Oymare, NpUONMKEHHOE W3MEPEHHUE JIIMHBI
OKPY>KHOCTH, IIJIOIAAH Kpyra.

THonoxxuTEILHBIEC U

Lenbie qyuca. *Moaynp  4ucCIna, reoMeTpuyeckas

IIpuBoAMTL NpPUMepPHI HCIOJIB30BAaHUS B PEANBHOM JKU3HU

oTpHuATeJbHbIE UHTEpHpeTanus Moayist. YuCIOBbIE TPOMEKYTKU™. MOJIOKUTEIIBHBIX U OTPULATEIbHBIX YHCE.
4yuciaa TloNOKHTeNbHbIE M OTpHI@TENbHble uucia. CpaBHeHHe N300pa:kaTh LeIbIC HHCIIa, NONOKHUTEBHbIE H OTPULIATENbHbIE
(40 49) MOJIOKHUTEIBHBIX 1 OTPULATENBHBIX Yncel. ApudMernyeckue |THC1a TOUKAMH Ha YHCIOBOH NPSAMOH, HCMOIL30BATE YACIOBYIO
JEHCTBYSA ¢ NOJI0KHUTENBHBIMU U OTPHIATEIbHBIMH ynciamy, | [TPAMYTO VI CPABHCHUA HHCEIL.
PeliieHie TeKCTOBBIX 331a4. I[IpumMensiTh NpaBWJIA CPAaBHECHUSA, YHOPSAOYMBATH LIEJIbIC
4yucia; *HaxoauTh MOJYJIb Yucia™.
@opMyJIMPOBATH MPABUJIA BBIUNCIEHUS C IIOJOKUTEIBHBIMU U
OTPULIATEJIbHBIMU YHCJIAMH, HAXOAMTh 3HAYEHHS] YHUCIIOBBIX
BBIPAKCHMUI, coaepKamx JEHCTBUS
C TIOJIOKUTENbHBIMH W OTPULATENBHBIMH YHUCIAMHU  IIpH
HE0OXO0JIMMOCTH C OTIOPOM Ha aJlrOPUTM IIpaBHUIIA.
IIpuMeHsiTH CBOMCTBAa CIOXKEHMA M  YMHOXEHHA U
npeoOpa3oBaHusi CyMM U MIPOU3BEICHUM.
Ipeacrasienue [IpsMoyronbHass  cUCTeMa  KOOpPAMHAT HA  IUIOCKOCTH. | OOBACHATH H MJLIIOCTPUPOBATH MOHATHE IIPSIMOYTOJbHOU
JAAHHBIX KoopanHaTsl TOUKH Ha MJI0CKOCTH, adciycca U OpuHaTa. CHUCTEMBl ~ KOOpPAMHAT  Ha  IUIOCKOCTH,  MCIIOJb30BaTh
(64) CTonGYATEIE M KPYTOBbIC AHArPAMMBL. TEPMUHOJIOTHIO; CTPOUTH HA KOOPAMHATHOM INIOCKOCTH TOUKU U

I[paktiueckas padora «IlocTpoeHne quarpaMm.
Pemenne  TEKCTOBBIX  3a4a4,  COJEpIKAIIMX
NpeaACTaBJICHHBIC B Ta6J'II/IIIaX H Ha JuarpamMmmax.

JaHHBIC,

¢Gurypsl 1o 3aJaHHbIM KOOpAMHATaM, HAXOAMTb KOOPIUHATHI
TOYEK.

Yurath cTOoN0YaThIe u KpYyroBbI€ JUarpamMmBbl;
WHTEPNPETHPOBATD JAHHBIC; CTPOUTH CTOIOYATHIE AUATPAMMBI.
Hcnoan3oBaTh MH(OPMAINIO, NIPEICTABICHHYIO B Tabiuuax,




Ha JuarpaMMax JUIsl pElIeHHs] TEKCTOBBIX 3ajad M 3a1ad M3
peaIbHOM JKU3HU.

Harasspnasa
reoMeTpusi.
@Durypsi

B MPOCTPAHCTBE
99

*TIpstMOYTONBHBIN TapajuIeNenunena, Ky0, mpusma, nupaMuia,
KOHYC, UWIMHAp, 1map u  cdepa.  M3o0paxkenue
MPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsr pa3BEPTOK
MHOT'OT'PaHHHUKOB, IIUJIMHJIPA U KOHYCA.

[TpakTHueckas pabora «Co3nanue Mozxenen
NPOCTPAHCTBEHHBIX (DUTYPY.

[Tonsitne o0bEMa; eauHUIBI H3MepeHuss o00BEMa. OO0BEM
MPSIMOYTOJIBHOTO Mapajuieienumnena, kyoa, popmyibsl oobéMa*™.

Pacno3HaBaTh Ha 4yepTekKax, pUCYHKAX, OMUCHIBATH THPAMULLY,
IpU3My, LWIMHAP, KOHYyC, IIap, HM300pamaTb HX OT PYKH,
MoJieJIMpoBaTh U3 Oymaru, IJIaCTWIMHA, MPOBOJOKU U Jp. C
HampaBisomeld momomnisio. [IpuBOAMTHL NMpHMEPbI 0O0BEKTOB
OKpY’KaIoIlIero MUpa, UMEIOIINX (POPMBbI HA3BaHHBIX TEJl.
Hcnoab30BaTh TEPMHHOJOTHIO: BEplUIMHA, peOpo, TpaHs,
OCHOBaHUE, BBICOTA, PaInyC U AUAMETP, pa3BEPTKA.

N3yuarh, UCHONB3ys SKCIIEPUMEHT, HAONIOJCHHE, U3MEpEHUE,
MOJEIMPOBAaHNUE, B TOM YHCIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HA3BaHHBIX TEJl, BBISIBJSATH CXOACTBA M Pa3IH4Ms:
MEXIy MUPaMUION U IPU3MOM; MEXAY LHWIHHIPOM, KOHYCOM H
IaPOM.

Pacno3HaBaTh pa3BEPTKU Napajuienenunena, Kyda, MpU3MBI,
NApaMU/Ibl, KOHYCA, [IWIHH]PA; KOHCTPYMPOBATH JaHHBIC Teja
W3 pa3BEPTOK, C€O3[aBaTb KX MOJEIM C HaIpaBJIAIOIIEH
IIOMOILBO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTHIIMHA | JIP.) C OIIOPOM Ha alNTrOpUTM Y4eOHBIX
JIEVUCTBUI.

HN3mepsaTr Ha MoJeasix: JJIMHBI pEOEpP MHOIOIPAaHHUKOB,
JMaMeTp 1iapa.

Boruncaare mo  ¢opmymam: 00BEM  NPSIMOYTOJIBHOTO
napasienenuneaa, Kyba; HCHOIb30BaTh €IWHUIBI U3MEPEHUS
00b€Ma; BBIYMCJIASATH OOBEMBI TEJ, COCTABICHHBIX U3 KYOOB,
NapaJijIeNICIUIEN0B; peliaTh 3aJa4i C PEAJIbHBIMU JaHHBIMU C
OTIOPO# Ha CTIPaBOYHYIO HH(POPMAITHUIO.

IToBTOpEHHE,
00001IEHHE,
CHCTEeMATH3aAMSs
(20 v)

[loBTOpEeHHE OCHOBHBIX MOHSTHH M METOJOB KYpCcOB 5 u 6
KJIacCOB, 000011IeHNE U cUCTeMaTH3aIUs 3HAHUH.

BopruucasiTe 3Ha4eHUS BBIPAKEHUN, COEPKAILNUX HATYpaJIbHbIC,
Lenble,  IOJOXKUTECIBHBIE M OTPULATEIbHBIE  YHUCIA,
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOW,  BBIOJIHATH
npeoOpa3oBaHUs YMCEN U BBIPAXKEHUH MpPHU HEOOXOJUMOCTH C




HaIIpaBIISAOIIECH IOMOIIBIO.

Bpi0upaTh criocod cpaBHEHUS YNCENl, BBIYUCICHUN, IPUMEHSATH
cBolicTBa apudMeTHUECKUX JEHCTBUH Ul palMoHaTIU3aI|H
BBIYMCIICHUI.

PemaTh mpocreifime 3a1a4um U3 peaabHON KU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUA U1 pPEUICHWS 3a1ad U3 APYTrux
IIPEAMETOB.

Pemates npocreiimme 3aga4u pa3HbIMHU CIIOCO0aMH.
OcyumiecTBISITh CAMOKOHTPOJIb BBITNOJIHAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY Pe3yIbTaTa BEIYACICHUMN.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (IIO 'OJAM OBYUYEHMUS)

7 kaacc (He meree 102 )

HaszBanue

pa3aeJia (TemMbl)
Kypca (4ucio

OcHoBHOe coep:kaHue

OcHOBHBIE BH/bI 1eSITEJILHOCTH 00y YAOIIMXCSH

4acoB)
Yucnau [TonsiTHE panMOHATBLHOTO YMCIIA. CucreMaTH3UPOBATH M 000ralIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHMCJICHUSI. ApudmeTrueckue JEHUCTBUS C pAIMOHAIBHBIMU YHUCIAMHU. | U IECATUYHBIX IPOOSX.
PanuonanbHbIe CpaBHeHHE, YIOPSI0YMBAHUE PAITUOHATBLHBIX YHCET. CpaBHUBATH M YNOPSIA0YUBATHL APOOHU, MpeoOpa3oBbIBas NpU
yHucaa CreneHb ¢ HATypaJIbHBIM MTOKA3aTEIEM. HEOOXOIMMOCTH  JECSATHYHbIE JIpoOM B  OOBIKHOBEHHBIE,

(25 4)

Pemennie ocHOBHBIX 3ajja4 Ha JpoOM, MPOLEHTHI U3 PEAbHOU

MPaKTUKHU.
[lpu3Haku  JENUMOCTH,  Pa3IOKEHUs
HaTypaJbHBIX YUCCII.
Peanbhbie 3aBHCUMOCTH. [Tpsamas
MPONOPLUOHATIBHOCTH.

MHOXUTCIIN

OOBIKHOBEHHBIC B JECATHYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB.

IIpumensite  pa3Hoo0pa3Hble  CMOCOObI W MPHEMBI
BbIYMCJICHUS] 3HAYEeHMI APOOHBIX BbIPAKeHUH, CONEPKAIINX
OOBIKHOBEHHBIE M  JECATHYHBIE JpoOW: 3aMEHATh IpH
HEOOXOAMMOCTH  JECATUYHYIO  JIpOoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JICCSITHYHOM, IPUBOANTH BBIpaXKeHUE K (opme,
HauOosiee yHOOHOM i BBIYUCICHHH, MpeoOpa3oBBIBATH
IpOOHBIE BBIPAKEHUSI HA YMHOXKCHHE U JICJICHUE JIECSITUYHBIX




npobeil K JEeHCTBHUAM ¢ TEIBIMU YUCJIaMU (TP HEOOXOIUMOCTH C
HaIpaBJISIONICH TTOMOIIBIO).

I[IpuBoauTHL YHMCIOBBIE M OyKBeHHbIEe NMPHUMEPBI CTEIEHU C
HaTypaJ'II)HI)IM IIOKa3aTeJieEM, O6T)$ICH$[$I 3HAUYCHUA OCHOBAHUA
CTCIICHU M IIOKa3aTcJid CTCIICHU, HAXOJUTh 3HAUYCHUA CTGHGHGI\/JI

Buga @ (2 — mo6oe PaIHOHATBHOE YHCII0, N — HATYPAIbHOE
YHCII0) C OTIOPOM Ha CIPABOYHYIO HH(DOPMAIIHIO.

[lonumats cMblic 3anucu OONbIIMX YHCEJ € MOMOUILIO
AecATHYHBIX Apoleil U creneHel uynciaa 10, IpUMEHATh UX B
peajIbHBIX CUTYALHSIX.

IIpuMeHSTH TPU3HAKU JAEIMMOCTH, PA3I0KEHHUSI HA MHOKUTEIH
HaTypaJbHbBIX YHCEN.

Pemath nmpocreiilme 3aa4m Ha 4aCcTH, IPOLEHTHI, IPOIIOPLIUH,
Ha HaxoXJieHue JpoOu (MpOLEHTa) OT BEIMYUHBI U BEJIMYHHBI 110
e€ npobu (TporeHty), apodu (MPOIEHTa), KOTOPHIA COCTaBISET
onlHa BenuuuHa OT apyrod. IlpuBoauTh, pa3doupars,
OIIEHUBATH PA3JIMYHBIE PEIICHHUS, 3alIUCU PEIIEHUN TEKCTOBBIX
3azad.

Pacno3HaBaTh U 00bSCHATD, OIIMPAsCh HA ONPEIETICHUS, IPSIMO
MIPONOPLUOHATILHbIE u o0paTHO MPONOPLHUOHATIBHbIE
3aBHCHMOCTH MEXIy BEJIMYMHAMH; MPUBOTUTH MPUMeEPbI dTHX
3aBUCUMOCTEHl W3 peaJibHOr0 MHpa, M3 JPYyruxX Y4eOHBIX
IIPEIMETOB.

Pemate mpocreiilive MpakTHKO-OPHEHTHPOBAHHBIE 3324
HAa  JIpodM, TpOUEeHTbl, TMPSAMYWW U  O0paTHYIO
NPONOPUHOHAIBHOCTH, IPONOPLMH.

Auaredpanvyeckue
BBIPa’KeHUsl
(27 9)

byksenHbie BolpaxeHnus. I[lepemennsie. /[onycTrMble 3HAYCHUS
nepeMeHHbIX. DOpMyIIbI.

[TpeoOpa3oBanne OYKBEHHBIX BBIPAXKECHHUN, PACKPBITHE CKOOOK
U TIPUBE/IEHUE MTO00HBIX CIIaraeMbIX.

CBoJiCTBa CTENEHU C HATYpaJbHBIM [T0OKA3aTEIIEM.
MHorouneHs!. Cnoxenue, BBIUHTAHUE, YMHOXCHHE

OBaagers Ha 0azoBoM YpOBHe anreOpanyecKon
TEPMUHOJIOTHEH M CHMBOJIMKOH, NMpPHMEHATH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepuaia.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKCHMH INpPHU 3aJaHHBIX
3HAUCHUSX OYKB; BBIIOJHITH BRIYUCICHUS TIO (DOpPMYyIIaMm.
BbINOJIHATH IPE0Opa30BaHUs LEIOr0 BBIPAKEHHUSI B MHOTOUJICH




MHOT'OYJICHOB. (I)OpMy.]'IBI COKpaH_IéHHOFO YMHOXCHUA.
PaznoxxeHne MHOTOYICHOB HA MHOKHUTEIIH.

MIPUBEJICHUEM TMOJI0OHBIX CIaraeMbIX, PACKPBHITHEM CKOOOK.
BbINOIHATL  YMHOXKEHHE OIHOWIEHAa Ha MHOTOWIEH |
MHOTOWIEHAa Ha MHOTOWIEH, MPUMEHATh (POopMyibl KBagpara
CyMMBI ¥ KBaJpara pa3HOCTH C OIIOPOHW Ha CIPABOYHYIO
UH(POPMALIHUIO.

OcymecTBASITh Pa3IOKEHUE MHOTOWIEHOB HAa MHOXHUTEIN
yTEM BBIHECEHUS 32 CKOOKH OOIIEr0 MHOXKHUTENS, IPUMEHEHHS
dbopMynaBl  pa3sHOCTH KBaApaToB, (OPMYT  COKpPAIMEHHOTO
YMHOKEHHS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
IIpumensiTh mnpeoOpa3oBaHHE MHOTOWIEHOB Ui pEIleHUs
Pa3sIMIHBIX 3aaa4 W3 MATCMATHUKH, CMCKHBIX IMPEAMCTOB, U3
pealbHOW TIPAKTUKH.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHSI MATEMATUKH.

YpaBHeHus
U HepaBeHCTBA
(20 v)

VYpaBHeHnue, npaBuia npeodpa3oBaHus ypaBHEHMUS,
PaBHOCWJIBHOCTb YPABHEHHUIA.

JIuneliHOEe ypaBHEHHE ¢ OHOU ITEPEMEHHOMN

MEpEMEHHOM, pellICHHE JTMHEUHBIX YpaBHeHUM. Penienue 3amau
C IIOMOILBIO YPAaBHEHU.

*JIuneitHoe ypaBHEHHUE C IBYMs [IEPEMEHHBIMU U €T0 rpapuk™.
Cucrema JIByX JTUHEUHBIX YPaBHEHUU C JABYMs MEPEMEHHBIMH.
Pemenne cucteM ypaBHEHHH CHOCOOOM TOJCTAHOBKH U
CIIOCOOOM CIIOKEHHS.

PemaTp IMHEHHOE YpaBHEHUE C OJJHON IEPEMEHHOU, PUMEH S
NpaBuJIa 1epexoaa OT HCXOJHOTO YPABHEHUS K PAaBHOCHUIBHOMY
eMy 6osiee mpocTtoro Buaa. [IpoBepsiTh, SBIACTCS JIM KOHKPETHOE
YHCJI0 KOPHEM YPaBHEHUS.

[oadupaty npumMepsl Nap YUCEN, SABIIAIOLIMXCS PELICHUEM
JMHEWHOIO ypaBHEHUS C IBYMs IIEPEMEHHBIMH.

CTpouTh B KOOPJIMHATHOM IUIOCKOCTH TpaduK JUHEHHOTO
ypaBHEHUs C JABYMS NEpEMEHHbIMU (IpU HEOOXOIMMOCTH C
WCTIOJIb30BAHUEM CMBICIIOBOM OIOPHBI); TOJB3YSICh TpaduKoM,
NPUBOIMTH NIPUMEPBI PELICHUS YPABHEHUS.

HaxonuTh pelieHue CHCTEMBI JABYX JIMHEHMHBIX YPaBHEHHU C
JIBYMs1 [IEPEMEHHBIMU C OTIOPOM Ha aJrOPUTM YU4EOHBIX IeHCTBUH.
CocTaB/siTh U pelIaTh YPAaBHEHHE WIA CUCTEMY YPaBHEHUH 110
YCIOBUIO 3a/lauyd, HHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ TIOJy4EHHBI pe3yJbTaT € ONOpOM Ha
BOIIPOCHBIN IUIaH.

Koopaunartsi
U rpauKH.
DOyHKIUN

Koopaunara Touku Ha mnpssMOW. YHUCIOBBIE HNPOMEKYTKH.
PaccrosiHre Mex 1y 1ByMsl TOUKaMU KOOPAVMHATHOW MPSMOMN
IIpsamoyronbHas cucteMa KOOpAMHAT Ha IUIOCKOCTH. 1Ipumepst

HN3o0paxkats Ha KOOPJMHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
WHTEPBAJIbl; 3aIIMCHIBATH UX HA AITreOpandecKoM SI3bIKE.




(24 v)

rpauKoB, 3a1aHHBIX popMynaMu. UTeHune rpaukoB peaabHbIX
3aBHCHUMOCTEHN.

[Tonsite dynxnuu. I'padux Qynkiun. CBoicTBa (DYyHKIHIA.
Jluneitnass  ¢yukuus. Iloctpoenue rpaduxa IHHENHHOMN
¢ynkmu. ['papuk Gyrkumum y = kX + b,

OTMeuyaTh B KOOPAWHATHON NMJIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJMHATaM; CTPOUTHh Tpa(UKH HECIOKHBIX 3aBHCHMOCTEH,
3aJaHHbIX (QOpMYyJlaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
nabopaTopuid.

IIpumeHsiTh, H3y4aTh NpPeMMYLIEeCTBA, WHTePHPEeTHPOBATH
rpadudecKkuii crocod MpeACcTaBICHUs U aHaJINu3a pa3HOO0pa3HOM
KHU3HEHHOUN WH(pOpMAIIHH.

OcBanBaTth Ha 6a30BOM ypOBHE MOHATHE (YHKIUH, OBJIAIEBATh
(yHKIIMOHATIBHON TEPMHUHOJIOTUEH.

PacnosHaBaTh JIMHEHHYIO QyHKIHIO Y = KX + D, omuchiBaTh
e€ CcBoOiicTBa B 3aBUCUMOCTH OT 3HaYCHUH KodpuiueHToB K u b
(mpu HEOOXOAMMOCTH C OIOPON Ha AITOPUTM IPABUIIA).
Crpoutsb rpaduku uHeHON QyHKInU, QyHKuun Yy = kx + b
Hcnoan3oBaTh nudpoBbie pecypesl s HOCTPOSHUS Ipa(UKOB
(GYHKIWH ¥ U3YYEHUS] MX CBOWCTB.

[lpuBoANTE MpHUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B peaslbHBIX
IpoLeccax U sBICHUSX.

IToBTOpEHME
u 00001eHue
64)

IloBTOpEeHHE OCHOBHBIX NOHATHM M METOJOB Kypca 7 Kiacca,
00001116 H1E 3HAHWIA.

BbiOupars, npUMeHATHL CHOCOOBI  CPAaBHEHUS  YHCEIl,
BBIYHMCIICHUH,  NMpeoOpa3oBaHUN  BBIPAKCHHMA,  pEIICHUS
ypaBHEHUH TPpU HEOOXOUMOCTH C HAMPABIISIONIEH MTOMOIIBIO.
OcyuiecTBJAsITh CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUI H
CaMOIPOBEPKY pe3yJibTaTa BBIYHUCICHHUM, MPeoOpa3OBaHUM,
MOCTPOCHUH.

PemaTh npocreifime 3a1a4m U3 peaabHON KU3HU, IPUMEHSATH
MaTeMaTHYecKHe 3HAHUSl U1 pElIeHHWs 3a1ad U3 APYTrux
MPEMETOB.

Pemars mnpocreiilime TEKCTOBbIe 3aJa4H, CPABHHBATbD,
BbIOMPATH CIOCOOBI PEIICHUS 3a4a4H.

8 kiacc (ae menee 102 )




Ha3Banue
pasaesia (TeMbl)
Kypca (4uc10
4acoB)

OcHoBHOe coep:kaHue

OcHOBHBIE BH/bI 1eSITEJIbHOCTH 00y YAOIIMXCS

Yucnau
BBIYHCJICHUS.
KBagparubie
KOPHH

(154)

KBanpathslit kopeHb u3 uncina. *[lonsarue 06 uppalroHaIbHOM
yucie. JlecaTuuHble TpUOIMKEHUS UPPALMOHAIBHBIX YUCEIT.
[HeiictButenpHbie yncia. CpaBHEHUE IEHCTBUTEIBHBIX YHCET™.
ApudmeTrnueckuit KBaapaTHBII KOPEHb.

VpaBHeHue Buja X> = a.

CaoiicTBa apuMeTHIeCKuX KBaJIpaTHBIX KOpHEH.
[IpeoOpazoBanre  YHCIOBBIX  BBIPOKEHUW,  COJEPIKAIIUX
KBaJIpaTHbIE KOPHHU.

®opMyJIMpOBaATH ONpeesieHue KBAJApaTHOrO KOpPHS W3 YHUCIA,
apu(METHYECKOro KBaJPaTHOTO KOPHS MPU HEOOXOIHUMOCTH C
BHU3YAJIBHON OTMIOPOM.

IIpumeHATH ONEPALMIO M3BICYCHUS KBAAPATHOIO KOPHS U3
YHClia, UCMOJb3Ysl IPU HEOOXOIUMOCTH KAJIbKYJISATOP.
OuneHuBaTh KBAaJpaTHbIE KOPHM LEIBIMM  YHUCIAMH H
JECATUYHBIMU APOOSMHU.

CpaBHMBAaTL W  YNOPAJOYHBATH  PAlMOHAJILHBIE U
MPPaLMOHAIIBHBIC YHUCIIA, 3alIMCAaHHBIE C IIOMOIIBIO KBaJAPAaTHBIX
KOpHEH Npu HeOOXOIMMOCTH C HAIIPABIISAIONIEH TOMOIIBIO.

HccnenoBarb ypaBHEHHE X2 = d, HaxoIWThb TOYHbIE U
npubmkEHHbBIe KopHU ipu & > 0.

HccnenoBarb cBoiicTBa KBaJApaTHBIX KOpPHEH, IPOBOAA
YHCIIOBBIE SKCIIEPUMEHTHI C HCIOJIB30BaHUEM KaJIbKYJIsTOpa
(xommbrOTEpA).

IIpumeHATs CcBOMCTBAa apU(MeTHYECKHMX KOpHeH s
npeodpa3oBaHus BbIPAKEHUIH.

BbinmosiHATL, mpocTeiilmye npeodpa3oBaHUsl  BBIPAXKCHUM,
CoJlepKallluX KBaJpaTHbIE KOPHU. BplpakaTb NEpeMEHHbIE W3
TEOMETPHUECKUX U Pu3nUecKuX (HOpMYN MPU HEOOXOIUMOCTH C
OIIOpOM Ha IPABUIIO.

BopluucasiTe 3HaYeHHUs BBIPAKECHHM, COAEPKAIUX KBApaTHBIE
KOPHH, UCTIOJNIB3YS MTPU HEOOXOAUMOCTH KAJIBKYIISATOP.
HUcnonb3oBaTh B XOA€ PpEIICHHA 3aJad dJIEMEHTapHbIE
MIPECTAaBICHHSA, CBA3aHHBIE C TPUOIMKEHHBIMU 3HAYCHUSIMU
BEJINYMH.

3HAKOMUTBHCS C UCTOPUEHN pa3BUTHS MATEMATUKH.

Yucaan

Crenenb ¢ 1enbIM nokasaresieM. CTaHaapTHas 3aUCh YUCIIA.

®opMyJIMPOBATH ONpeAeIeHHe CTEIICHH C LICJIBIM I1I0Ka3aTelIeM




BbLIYHCJIEHHUSI.
Crenenn

¢ HeJBbIM
MoKa3aTeJjieM
(749)

Pasmepbl 00BEKTOB OKpYy)KaroIiero Mupa (0T 3JIeMEHTapHBIX
YACTHIL 10 KOCMUYECKUX OOBEKTOB), JJIUTEILHOCTH MPOIIECCOB
B OKPY’KaIOIIEM MUDE.

CBOMCTBA CTEIIEHH C IIEIIBLIM ITOKa3aTEIEM.

(Tpu HEOOXOMMOCTH TIO BU3YAJIBHOH OTIOPE).

IpeacTaBiasiTh 3anuch OOJBITNX U MAJIBIX YHCEN B CTAHAAPTHOM
Buze. CpaBHMBATh UHWCJIa W BEJIWYHMHBI, 3allMCaHHBIE C
HCToJib30BaHueM creneHu 10.

Hcnoap3oBaTh 3ammMch 4YHCEN B CTaHAAPTHOM BHUAC IS
BBIPQXKEHUS Pa3MEpOB OOBEKTOB, NJIUTENBHOCTU MPOLIECCOB B
OKPYKaroIIeM MHUpE.

@opMyJINPOBATH, 3aMUCHIBATH B CHMBOJIHYECKOIl (hopme U
WLTICTPUPOBATh NMPUMEPAMH CBOMCTBA CTENEHU C LEJIBIM
nmokaszatenemM (Mpu  HEOOXOJUMOCTH C  HCIIOJIB30BaHUEM
BU3YyaJIbHOM OIOPHI).

IIpumeHsiTh  cBoOiicTBA CTeNEeHM i1 IpeoOpa3oBaHUs
BBIPAXKCHHM, COICPKAIIUX CTENECHU C IEJNBIM IOKa3aTreleM C
WCIOJIb30BAaHUEM  CNPaBOYHON uHGpoOpManuu. BpINOJHATH
JAeHCTBHSI C YUCIAMH, 3alMCAaHHBIMA B CTAHJAPTHOM BHIIC
(YMHOXCEHUE, JIeIICHNE, BO3BEICHHUE B CTCTICHBD).

Auiredpanyeckue
BbIPasKEeHHS.
KBaapatubiii
TPEX4IeH

(Sv)

KBanpathsiii Tpéxuien. PazioxeHue kBagpaTHOro TpéxuiieHa
Ha MHOXXHTEJIH.

Pacno3naBarh  KBaJpaTHbId  TpPEXWIECH,  YCTAHABJIUBATH
BO3MOKHOCTB €0 Pa3yIOKCHHUSI HA MHOXKUTEIH.

PackiaaapiBaTh HAa MHOXKHTEJIHM KBAJPaTHBIM TPEXWIEH C
HEOTPHUIATEIIbHBIM JAUCKPUMHHAHTOM TPU HEOOXOJAMMOCTH C
OTIOPO¥ Ha aJITOPUTM TPABHJIA.

Auaredpanueckue
BBbIPaKeHU .
Auireopanyeckas
ApoOL

(154)

Anrebpanyeckasi 1poOb. JlomycTrMble 3HaYEHUs IepEMEHHbIX,
BXO/JISIINX B anredpandeckue BeipakeHusi. OCHOBHOE CBOMCTBO
anredpanveckoit 1poou. CokpalieHue Ipooei.

Crnoxenue, BBIUMTAHUE, YMHOXKEHUE u JIeJIeHNe
anreOpanveckux apobeii. IIpeoOpa3oBaHue  BBIPAKCHHH,
coJiep KaIux anredpandeckue apoou.

3anuceiBaTh anreOpanveckue BoipaxxeHus. HaxoauTnb 001acTh
OIPEICTICHUS PAIIHOHAIBHOTO BBIPAKECHHUSL.

BbINOJIHATL YUCIIOBBIE MOJICTAHOBKH M BBIYMCJISATH 3HAYCHHE
IpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYJIATOPA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO allreOpanieckoit mpodu u
NPUMEHSITH €r0 JUIsl TpeoOpa3oBaHus IPOOEi.

BbINOJHATH JAecTBUA C anreOpanyeckuMH JpoOsSMU IpH
HEOOXOAMMOCTH C Hampapisiomeld nomompio. [IpuMeHsITH
npeoOpa3oBaHusl BHIPAKCHHUN IJIsI PEIICHUs 3a1a4. BuIpamkath
nepeMenHbie u3 Qopmyn (PU3NUECKHX, TECOMETPUUYECKHUX,
OIUCHIBAIONINX OBITOBBIC CHUTyallMd) MPH HEOOXOJUMOCTH C




HaIIpaBIISAOIIECH IOMOIIBIO.

YpaBHeHus

U HepaBeHCTBA.
KBaapatnbie
YPaBHEHUA

(15 9)

KBagparnoe ypaBHeHue. HemosiHoe KBaJpaTHOE ypaBHEHHE.
dopmyra kKopHel KBaapaTHOTo ypaBHeHUs1. *Teopema Buera™.
Pewienne ypaBHeHUH, CBOIAIIMXCSA K KBaApaTHbIM. [Ipocrerimme
JpOoOHO-pallMOHATIbHbIE YPAaBHEHUSI.

Pemenne TEKCTOBBIX 3aJay € TOMOLIBIO  KBaJpPATHBIX
YPaBHEHUM.

Pacno3HaBaTh KBaJpaTHbIC ypaBHEHUS.

3anucbiBaTh (opMyJly KOpHEH KBaJpaTHOTO YypaBHEHMS;
peliaTh KBAaJAPAaTHbIe YPAaBHEHUsI — IIOJHBIE U HEMOJHBIE (C
HCIIOJIb30BaHNUEM CIPABOYHON MHPOPMAIUN).

IIpoBoauTh,  mpocTeiiliMe  HCCIEJOBAHMS  KBaJpaTHBIX
YpaBHEHUM.

Pemiath ypaBHeHusl, CBOASIINECS K KBaJpPaTHBIM, C TIOMOILBIO
npeoOpa3oBaHuil ¥ 3aMEHOM MIEPEMEHHON C OMIOPOI Ha AJITOPUTM
MpaBuia.

Ha0aronats M aHaaM3MpoBaTh CBSA3b MEXKAY KOPHAMH U
KO3 PHUIHEHTAMH KBaPaTHOTO YPaBHEHUSI.

*TIpumeHsTh TeOpeEMY Buera TSt peLIeHUs
3a/1a4 (C UCIIOJIB30BAaHUEM 00pasia)™.

PemaTts TeKcTOBbIE 3aJauM anreOpanvyeckuM CIocoOoM:
MEPEXOAUTh OT CIOBECHOH (DOPMYIHMPOBKH YCIOBHUS 3aJaud K
anredpanyecko Moaenu MyTEM COCTaBJICHHs ypaBHEHHs (IIpH
HEOOXOAMMOCTH C  HANpaBIAIOMIEH IMOMOIIBIO);  pemaTh
COCTaBJIEHHOE YPaBHEHUE; MHTEPIPETUPOBAThH PE3YJILTAT.
3HAKOMUTBCS ¢ HCTOPUEN Pa3BUTHS anreOpsbl.

YpaBHeHus

U HepaBeHCTBA.
Cucrembl
YPaBHeHUi

(13 9)

JluHeliHOE ypaBHEHHE C JBYMs INEPEMEHHBIMH, €ro rpadux,
IIPUMEPHI PEILICHUS] yPAaBHEHUH B LIEJIBIX YHCIIAX.

Pemenne cucreM [AByX JIMHEWHBIX YPaBHEHHM C JABYMs
nepeMeHHbIMU. [IpuMepsl pelleHns CUCTEM HEIMHEHHBIX
YPaBHEHUH C IBYMsl [IEPEMECHHBIMH.

*T'paduyeckas  uHTEepOpeTanus  ypaBHEHHS C  JByMs
MIEPEMEHHBIMH U CUCTEM YPABHEHUH C ABYMS IEPEMEHHBIMU ™.
Penienne TeKCTOBBIX 3a7ja4 C TIOMOILBIO CUCTEM yPaBHEHUI.

Pacno3HaBaTh JUHENHBIE YPaBHEHUS C IBYMS IIEPEMEHHBIMH.
Crpoutpb rpadukyd JHUHEWHBIX YypaBHEHHI, B TOM 4HCIE
UCIOJB3Yy NH(ppPoBbIe pecypesl (P HEOOXOIUMOCTU C
OTIOPO Ha aJITOPUTM YIE€OHBIX ICUCTBHI).

Pa3nuyarh napajulesbHblE M NIEpPECEKAIOIIMECs MPSIMbIE 110 UX
YPaBHEHUSIM.

Pematp cucreMbl JABYyX JIMHEHHBIX YPAaBHEHUH C JBYMs
MIEPEMEHHBIMU MOJICTAHOBKOM U CIIOKEHUEM.

Pemartp npocreinme CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHECHHUH
HE SIBJISIETCS JIMHEHHBIM MPH HEOOXOAMMOCTH C HaIpaBIISIONMIEH
MTOMOLIBIO.

*TIpuBoauTh rpauUecKyld) MHTEPHPETAUNIO PEIICHUS




YpaBHEHUS C IBYMS IEPEMEHHBIMU U CUCTEM YPaBHEHUH C JBYMS
MepEMEHHBIMU. *
PemaTts TeKCTOBBIE 32/1a4U AIreOpanuecKuM CrocoooMm.

YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyJIHPOBATH CBOiiCTBa YHCJIOBBIX HEPABEHCTB,

H HepaBeHCTBa. HepaBeHcTBO ¢ 01HOM nepeMeHHON. JIMHENHbIE HEPABEHCTBA C | HWJUTFOCTPUPOBATH UX HA KOOPJAWHATHOMN MPSIMOM.

HepaBenctBa OIHON mnepeMeHHOW M ux pemeHue. Cucremsl JIMHEWHBIX | [IpUMeHATH CBOMCTBA HEPABEHCTB B XOE PELICHU 3aau.

(12 9) HEPABEHCTB C OJIHOW NMEPEMEHHOMN U UX PEIICHUE. Pemath, JMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM,

N300pakeHne perieHns: JUHEHHOro HepaBeHCTBA M UX CHCTEM | M300pa)aTh pelIeHne HEPpaBeHCTBA HAa YHCIOBOM MPSIMOIi.
Ha YMCJIOBOM ITPSIMOM. Pemiath CUCTEMBI JIMHEHHBIX HEPABEHCTB, U300pakaTh peleHue

CHCTEMBbI HEPABEHCTB Ha YMCIIOBON MPSAMON IPU HEOOXOTUMOCTH
C BU3yaJIbHOM OTIOPOH.

DyHKIMH. [Tonarue ¢ynkuuu. OOnacTh ompezesneHuss U MHOXecTBO | Mcmosib30BaTh ~ (QYHKIMOHAJIBHYIO  TEPMHHOJOTHI)  H

OCHOBHBIE 3HaueHuil pyHkuuu. CrocoOsl 3a1anus QyHKIHH. CHMBOJINKY.

NOHATHSA I'paduk pynkuuu. CBoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BbIuMCaATH 3HaYeHMs (QYHKIUH, 3a7aHHBIX (opMynaMu (IIpu

(5a) rpaduxke. HEOOXOJMMOCTH HCIIONIb30BaTh KaJbKYJIATOP); COCTABJISATH
TA0AMUbI 3HAYeHNH QyHKINU.
CTpouTh 0 TOYKAM rpapuku QyHKIUH.
OnuceiBaTh cBoiicTBa (YHKIMM Ha OCHOBE €€ rpaduyeckoro
NpPEICTaBICHUs TPU  HEOOXOIUMOCTH C  HampaBIsIoOIeiH
MTOMOIIIBIO.
Hcnoan3oBaTh  QYHKUMOHAIBHYIO  TEPMHHOJOTHIO  H
CUMBOJINKY.
HccaenoBary mnpuMepbl IpaUKOB, OTPAXKAIOMIUX peajbHbIC
mpoueccel U siBiaeHus. IlpuBoAMTH NpHUMepbI NPOLECCOB U
SIBJIEHUU C 3aJJaHHBEIMU CBOHCTBaMH.
Hcnosb30BaTh KOMIBIOTEPHBIE MPOrPAMMBI 71 IOCTPOCHHUS
rpaduKoB QPYHKIMIA U H3yYSHHS UX CBOWCTB

DOYyHKIUH. Urenne wu moctpoeHne rpapukoB ¢yHkuuit. Ilpumeps | Haxoauts ¢ moMombio rpadguka GyHKIINHA 3HAYCHUE OJTHOW U3

Yucaosble rpa¢uKoB (yHKIMHA, OTpaXKaroIUX peaJbHbIE MPOLECCHI. paccMaTpuBaeMbIX BEJIMYHH 110 3HAYECHUIO IPYTOM.

byHkun @yHKIUY, OIIMCBHIBAIOIIIHAE MPAMYIO U o0paTHyio | B HECIIOKHBIX CilydasiX BbIpazKkaTh (OPMYJIOH 3aBHCHMOCTH

9 u) IPONOPLHOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. 'unepbona. | Mexay BETUYUHAMH.




X2

I'paduk pynkum y
dynkpm y = X%,y

pellIeHrEe YpaBHEHUM U CUCTEM YpaBHEHHI. ™

k
X2y = /x, Y =~ *rpaduucckoe

OnuceiBaTh XapakTep HW3MEHEHHsS OJHOU
3aBHCUMOCTH OT H3MEHEHUS IPYroi

Pacno3naBath BuIbl u3ydaeMblx GyHKuuil. I[loka3piBaTh
CXeMATHYEeCKH TIOJIO)KEHHE Ha KOOPAWHATHOW TUIOCKOCTH
rpaukoB byHKUIMi BUJA! y = X2, y = x5,

Y= VK Y =5
Hcnouab30BaTh PYHKIHOHAJIBHO-TPA(UUECKHE
NPeACTABJICHHUS JJIA PELIEHUS U UCCIIEI0BaHUs YPABHEHUN U
CHUCTEM ypaBHECHH.

IpumensaTe nudpoBbie pecypebl Ul IOCTPOEHUs I'papuUKOB
byHKIMIA.

BCINYHUHBI B

IToBTOpEHHE [loBTOpEeHNE OCHOBHBIX MOHATHM M METOJOB KypcoB 7 U 8
H 00001IEHHE KJIacCcoOB, 000011IeHNEe 3HAHUHN.
(6 9)

IIpumeHATH CcHOCOOBLI CPABHEHUS YHWCEJ, BBIYMCIICHMIA,
peoOpa3oBaHUil BBIPAKCHHMN, PEIICHUS] YPABHEHUI.
OcyuiecTBISITh CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUI H

CaMOTIPOBEPKY pe3yJibTaTa BBIYHCICHUH, MPEOOpa3OBAHMUIA,
MOCTPOCHUM.
Pemiare 3agayd W3 peaJibHOM  KU3HHM, INPUMEHATH

MaTeMaTHUYECKUEe 3HaHUs [Js pelIeHus 3aJad U3 JpYrux
MPEIMETOB.

Pemarb TekcTOBBIE 321a4U, CPABHUBATH, BLIOUPATH CIIOCOOBI
pELLICHUS 3a/1a4H.

9 kjaacc (ae menee 102 )

Ha3Banue
pazaeJia (TemMbl)

OcHoBHOe coiepkaHue
Kypca (4uciao

OcHOBHBIE BU/BI JeSITeJILHOCTH 00y4aI0 M XCH

4acoB)
Yucnau PanmonaneHbie yncna, *uppalnoHalbHbIE YKCIa, KOHEYHbIE U | Pa3BuBaTh mpeacTaBJeHHMsl O 4HCIaX: OT MHOXECTBa
BbIYUCJICHUA. OecKOHEUHbIE ACCATUYHBIC JIpO6PI. MHokecTBO HaTypaJIbHBIX YUCEJI 1O MHOXCECTBA HeﬁCTBHTeHLHBIX YUCEJI.




JlelicTBUTEIbHbIE
ymucaa

JEWCTBUTENILHBIX  YHCEJ;, JCHCTBUTEIBLHBIE YHCIIA  KakK
OeCKOHEUYHBIC JeCATUYHBIE IpoOu. B3ammHO 0aHO3HAYHOE

O3HaKOMUTBCH c BO3MOXKHOCTBIO MPEACTaBICHUS
JEWCTBUTEIIFHOTO YHCIIa KaK OCCKOHEYHOW JECATUYHOU JPOOH,

99) COOTBETCTBUE MEXTYy MHOXKECTBOM JIEHCTBUTENIBHBIX YUCEN U |MPUMEHATh JECATUYHBIE MPUONMKEHUS pPAlMOHAIBHBIX U
MHOECTBOM TOYEK KOOPANHATHOW MPSMOM. HMPPALMOHAIIBHBIX YUCET.
CpaBHeHHE  JEHCTBUTENBHBIX  YHCEN, apH(MeTHUecKue | *3anuchiBaTh, CPaBHMBATh " yHOpPSAA0YHUBATH
NEUCTBUSA C A€HCTBUTEIbHBIMA YHUCIAMU. > JIEUCTBUTEIILHBIE YHCIa™.
[TpubnmxEHHOE 3HaU€HUE BETMYUHBI, TOUHOCTh NPUOIIKEHNS. | BLINOIHATL, coueTass YCTHbIE W TNUCHMEHHBIE MPUEMBI,
Oxpyrnenne wuucen. IIpukuaka wu  OIEHKA pPE3yabTATOB | apu(MeTHyeckHe AelicTBHS C pPAalMOHAIBHBIMH YHCIAMU;
BBIUMCIICHU. HAXOAUTh 3HAYCHMs CTENECHEH C LEIbIMM II0Ka3aTelsIMH U
KOPHEW; BBIYMCIAATH 3HAUYCHUS YACIOBBIX BBIPAKCHUM.
[Honyuuts mnpeacTaB/ieHHe O 3HAYUMOCTH JEHCTBUTEIIBHBIX
4KCEJl B IPAKTUYECKOH EATEIbHOCTH YEJIOBEKa.
AHaJIM3MpOBaTL W JeJaTh BBIBOABI (110CJIe COBMECTHOIO
aHaJM3a) O TOYHOCTH MNPUOIMKEHUs AECHCTBUTEIBHOTO 4YHCIA
IIpU PELICHUH 3a/1a4.
OKpyriasiTe JEHCTBUTEIIBHBIC YKCIIA, BBINOJIHATH NPUKHIAKY
pe3yibTaTa  BBIYMCICHHH, OLEHKY 3HAYE€HUH  YHCIIOBBIX
BBIPAKCHUM.
3HAKOMUTbHCS C UCTOPUEH pa3BUTHS MATEMATHKH.
YpaBHeHnust JIunelinoe ypaBHeHue. Peuienue ypaBHeHuH, cBojsumuxcs K|OcBaumBaTh, 3allOMHHATHL M MNPUMEHATh rpaduyeckue
U HEPaBeHCTBA. JIMHEWHBIM. MeTOAbl IIPU PELICHUM YPaBHEHUH, HEPABEHCTB U HUX CUCTEM
YpaBHeHust KBangpatHoe ypaBHeHue. Perenue ypaBHEHHWH, CBOASIIUXCS |(IPU HEOOXOAMMOCTH C ONOPOM Ha alropuT™M Y4eOHBIX
¢ OJHOM K KBaJIpaTHBIM. bUKBaipaTHbIE ypaBHEHHUS. NEeNCTBUIN).
nepeMeHHOon *Tlpumepsbl pelieHuss ypaBHEHUW TpeThell u  4eTBEPTOIM | Pacmo3HaBaTh 1I€TbIe U JPOOHBIC YpABHEHUS.
(14 4) CTeTeHel pa3ioKeHneM Ha MHOXKHUTEIH. ™ Pemiate JiMHeiiHbIe M KBaJApaTHbIe YPaBHEHMs, YPaBHEHUs,
Pemenuie 1poOHO-pallOHAIBHBIX YPaBHEHUH. CBOJSIIMECS K HHMM, IMpOCTEHIINEe IpOOHO-palliOHAIbHbBIE
Pemenue TeKCTOBBIX 3aj1au alreOpandeckuM METOA0M. YPaBHEHUS.
IIpensiarath BO3MOXKHBIE CIIOCOOBI pEIEHNs TEKCTOBBIX 3ajad,
o0cy»aaTb HMX W pewmiaTb TEKCTOBBIE 3aJauyd Pa3sHBIMU
crocobami.
3HAKOMMTBCS C MCTOPHEN Pa3BUTHSA MaTEMAaTUKHU
YpaBHeHust JluneliHoe ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMU U €ro rpaduk. | OcBamBaTh W NPUMEHATHh NPUEMBI PELICHHUS CUCTEMBI ABYX




¥ HepaBeHCTBA.

Cuctema 1ByX JIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH U

JIMHEMHBIX ypaBHCHI/II\/'I C ABYMs NICPEMCHHBIMH U CUCTEMBI JIBYX

Cucrembl e€ pemeHue. PemieHune cucTeM ABYX ypaBHEHUH, OJIHO W3|ypaBHEHMI, B KOTOPBIX OJHO YPaBHEHHE HE ABIISIETCS JIMHEHHBIM
YPaBHEHUil KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIIECHH. (Mo BU3yabHOM omope).
(14 9) I'paduueckas mHTEpHpeTaMsi CUCTEMBI ypaBHeHHH ¢ nByMs | Mcmoab3oBaTh (DYHKIIMOHATBHO-Tpauueckue MpeacTaBiICHUsS
[IEPEMEHHBIMU. JUIS pelieHUs1 M MCCIeI0BAHUS YPABHEHHUN U CUCTEM.
Pemennie TeKCTOBBIX 3a71a4 alredpanyeckum CrocoooM. AHAJIU3MPOBATh TEKCTHI 33/1a4, pellaTh UX anredpandyeckuMm
CHOCOOOM: MEPEXOIUTh OT CIIOBECHOH (hOPMYIHPOBKHU YCIOBHS
3a/1a4yM K anredpandeckoil MoeNu MyTEM COCTABIICHUSI CUCTEMBI
YpPaBHEHUH; PpelaTh COCTaBICHHYI0 CHUCTEMY YPaBHEHUN;
UHTEPIPETHPOBATH PE3YIIBTAT.
3HAKOMUTBCS € HCTOPHEH PAa3BUTHA MAaTEMaTUKU
YpaBuenust YucioBble HEPABEHCTBA U UX CBOMCTBA. Yurare, 3anuCLIBATHL, IOHMMaTh, MHTEPINPETHPOBATH
U HEPaBeHCTBA. JIuHeliHble HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PELICHHE. |HEpPaBEHCTBA; UCHOJIb30BAaTh CHMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucTteMbl TUHEWHBIX HEPABEHCTB C OJHOW NEpEeMEHHOH U uX | BBIMOJHATH MpeoOpa3oBaHKs HEPABEHCTB, MCMOJIB30BATH IS
(16 v) pelIeHueE. peoOpa3oBaHUs CBOMCTBA YHUCIOBBIX HEPABEHCTB.
KBagpaTHble HEPaBEHCTBA U UX PELICHHUE. Pacno3HaBaTth JIMHEHBIC U KBaJAPATHHIE HEPABEHCTBA.
I'padvueckass  uHTepmpeTanuss HEpaBeHCTB M cucTteM | Pemarh  JUHEHHBIE  HEPaBEHCTBA, CHUCTEMbl  JIMHEHHBIX
HEPAaBEHCTB C JIByMs IIEPEMEHHBIMHU. HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIKOYAIOIIUX KBaJIpaTHOE
HEPABEHCTBO, U PEUIaTh UX; 00CYKAATh IOJIYYCHHBIC PELICHHUS.
HN300paxkaTh pelICHUE HEPABEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM TIPAMOM, 3amMCbIBATH pELICHHME C MOMOLIBIO
CHUMBOJIOB.
PemaTh KBajpaTHblE HEPAaBEHCTBA, MCIOJIbB3yd Trpaduueckue
MIPEACTaBICHUS.
OcBanBaTh W NPUMEHATH HEPABEHCTBA IIPU PELICHUH
Pa3JIMYHBIX 3a/1a4, B TOM YHCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKUUH KBangpartuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona,| Pacmo3HaBaTh BUABI H3y4aeMbIX (YHKIHN; WLTIOCTPHPOBATH
(16 v) KOOPJIMHAThI BEPIIMHBI TapaboJIbl, OCb CHMMETPUH Napaloibl. |CXeMaTHYeCKH, OOBSICHATh PACIOJIOXKEHHE Ha KOOPIMHATHOU

CreneHHble QYHKIIMH C HATYPATBHBIMH IMOKA3aTEIISIMU 2 U 3, X
rpaduku 1 CBOMCTBA.
Ipaduxu pynxumit: y = kx,y = kx + b,,y = ax®,y = ax®,y

IockocTu rpadukoB pyHkimi Buga:y = kx,y = kx + b,,y =

ax?, y = axd,
k .

y =x Y = —~ B 3aBUCHMOCTH OT 3HaYeHHH KO3 (ULIUEHTOB;




OIMCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaJipaTHIHYIO0 QYHKIHIO 1O (hopMmyIe.
I[puBoauTh mNpHUMEpPbI KBAaJPAaTUYHBIX 3aBUCUMOCTEH U3
peanbHON KU3HHU, (PU3UKH, TEOMETPHH.

BoisiBassTe 1 06001maTh 0cOOEHHOCTH TpaduKa KBaJApaTUIHON
Gyaxmn Yy = ax? + bx + ¢ (npu  HEOOXOMMMOCTH  C
HaIPaBJIAIOIIEH TOMOIIBIO).

Ctpouts 1 300pakaTh cXeMaTH4eCKHU rpa UKy KBaIpaTUIHBIX
(yHKImiA, 3a1aHHBIX popMyTaMu Bugay = ax3,y = ax? + ¢,y
=a(x +p) y=ax’ + bx + Cc (Ipy HEOOXOAUMOCTH C
BU3YaJIbHOH OIOPOHA).

AHaJIM3MPOBATH M MPUMEHSITH CBOICTBA U3yUCHHBIX () YHKIUH
JUIS WX TIOCTPOCHHS, B TOM YHCJIE C TMOMOIIBIO IH(PPOBBIX

pecypcoB.

YucoBble
MoCJea0BATEJbLHOC
™

(15 v)

IToHATHE YHCIIOBOI OCIIEIOBATEILHOCTH.

3amaHue TOCIEIOBAaTEIIbHOCTH PEKYPPEHTHOH (GopMynol u
dbopmyI0ii N-TO YiIeHaA.

Apudmernueckas u reoMmeTpudeckas nporpeccun. Dopmyssl N-
ro 4ieHa apu(MeTHyecKoil M reoOMeTPUUECKON Mporpeccuii,
CYMMBI NIEPBBIX N YWICHOB.

*M3o0pakeHre 4ICHOB apu(METHYeCKOW M TeOMETPUUYECKOI
IIPOrpECCUil TOUKaMU Ha KOOPJAWHATHOM INIOCKOCTH.
JIMHENHBIN U YKCIOHEHIIUAJIBHBIA POCT.

CrnoHble TPOLEHTHL. ™

OcBauBaTh M NPUMEHSATH UHJEKCHbIE 0003HAUYEHHUS, CTPOUThH
peueBble BbICKA3BIBAHUSI C HCIOJIb30BAHUEM TEPMHUHOJIOIHH,
CBSI3aHHOM C MOHSTUEM MOCIIEI0BATEIbHOCTH.

AHaau3upoBathb GopMyiy N-TO YiIeHa MOCIe10BaTEIbHOCTH WU

PEKYPPEHTHYIO bopmyny /| BBIYHMCJIATH YIICHBI
[I0CJIEI0BATEIbHOCTEH, 3aJIaHHBIX ATUMHU dbopmynamu.
YcranaBauBathb 3aKOHOMEPHOCTh B MIOCTPOCHUU

MOCJIeI0BATEIIbHOCTH, €CJIM BBIMHCAHBI MEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3HaBaTh  apuUMETHYECKYIO U TEOMETPUUYECKYIO
MPOrPeCcCUr MPU pa3HbIX crocobax 3a1aHusl.

Pemath 3amaun ¢ wucnoib3oBaHWEM (GOpMyIT N-TO dJIeHA
apuMeTHUeCKO U TEeOMETPHUYECKON MpOorpeccuid, CyMMBI
TIEPBBIX N WICHOB C OMOPOM Ha CIIPaBOYHYIO HHPOPMAIIUIO.
*N300pakaTh WICHBl I[OCJIEIOBATEIILHOCTH TOYKaMU Ha
KOOPJAMHATHOU TIJIOCKOCTH ™.

PaccmaTpuBath npruMepbl NPOLECCOB U SIBJEHUN U3 PEATbHON
KU3HH, WUIIOCTPUPYIONIUE W3MEHEHHE B apu(METHUECKOU
MpOrpeccud, B TEOMETPUUYECKOM TMporpeccuu; *m3o0paxkarhb




COOTBETCTBYIOIIUE 3aBUCUMOCTH I'papruecku™.

Pemiats mnpocTeiiluve 3aaa4ymM, CBA3AaHHBIE C YUCIOBBIMHU
MOCJIEIOBATENIBHOCTAMU, B TOM YHCIE 3aJa4d W3 peajbHOU
KU3HH ~ C  HUCIOJNB30BaHWEM  IUQPPOBBIX  TEXHOJOTHUM
(97EKTPOHHBIX Ta0NHUL, TPaUIECKOr0 KAIBKYIATOPA U T.II.).
*PemiaTh 3a/1a4M Ha CJIOKHBIE MPOLIEHTHI, B TOM YHUCJIE 3aJa4H U3
peanbHOM MPaKTUKHU (C UCTIOJIb30BAHUEM KaJIbKYJATOpa).™
3HAKOMUTBLCS ¢ HICTOPUEI Pa3BUTHS MAaTEMATUKH.

IToBTOpEHHUE,
00001EeHne,
cucreMaTu3anus
3HAHUM

(18 )

Yuciaa W BbIYHCIeHUs (3aMHCh, CPAaBHEHHE, ICHCTBHUSA C
JNEHCTBUTENIBHBIMU YMCJIAMHU, YUCIIOBasl TpsiMast, MPOLEHTHI,
OTHOIICHUSI, IPONOPLUH; OKPYIIICHNUE, IPUOIIKEHNE, OLICHKA;
pelIeHre TEKCTOBBIX 337a4 apU(PMETUIECKUM CIIOCOOOM).

Auredpanyeckue BbIpa:KeHHU (mpeobpazoBaHue
anreOpanvecKux BhIPAKEHUMN, JOMYCTUMBIC 3HAYCHUSA).
@®yuknuu (MOCTPOCHHE, CBOMCTBA H3YYEHHBIX (YHKIUH;
rpaduueckoe peleHre ypaBHEHUN 1 UX CUCTEM).

OnepupoBarh MNOHATHSAMH: MHOXECTBO, ITOJAMHOKECTBO,
olepanuy HaJ MHOXECTBAMHU; HCIOJB30BATH TIpaduueckoe
IIPEICTABICHUE MHOKECTB JIUISl OITUCAHMS PEATIBHBIX IIPOLIECCOB U
SBJICHU, TIPU PEIICHUH 3a/1a4 U3 APYrUX y4eOHBIX NPEIMETOB.
AKTYyaJIM3MpOBATh TEPMHMHOJIOTHI0 MU OCHOBHbIE [eiiCTBHUS,
CBfI3aHHbIE € YHMCJAMH: HATYPAJIbHOE 4YHUCJIO, IPOCTOE U
COCTAaBHOE YHCJA, ACIMMOCTh HATypaJbHBIX YHUCEI, IPU3HAKU
JENUMOCTH, LEJ0€ YHUCIIO0, MOJYJIb 4YHCIA, OOBIKHOBEHHAs H
JecaTu4Has ApoOu, CTaHIAPTHBIA BUJ 4McIa, apudMeTHUECKUi
KBaJPAaTHBIA KOPEHb.

BbInoHATS AeiicTBUS, CPABHUBATH U YIIOPAA0YMBATH YUCIIA,
NPEACTABIATh 4YMCJIA HA KOOPAWMHATHOM IPSAMOM, OKpYIJIATH
YUCIIa; BBINOJHATH MPUKHAKY M OLEHKY pe3ylbrara
BBIYMCIICHHUMN.

Pemath TeKCTOBBIE 321a4U apUPMETHIECKIM CIIOCOOOM.
Pemate npakTu4yecKue 3a1a4u, COJEPIKAIINE IPOLIEHTHI, 10JIH,

YacTH, BBIPAXKAIOIIME 3aBUCUMOCTU: CKOPOCTh — BpeMsi —
paccTosHMe, II€Ha — KOJMYECTBO — CTOMMOCTb, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHHOCTH TPY/Ia.

Pa3buparp peanbHble KU3HEHHBIE CUTyallny, GopMyJIMpOBaTh
UX Ha S3bIKE MAaTEMAaTHKH, HAXOAUThH pEIICHHE, NPUMEHSA
MaTEeMaTUYECKHUH almapar, HHTePNpPeTHPOBATh PE3yIbTaT
OnepupoBarh NOHATHSIMH: CTENEHb C IIEJIBIM IIOKa3aTENIEM,
apudmeTnyeckuit KBaJPATHBIN KOpEHb, MHOT'OYJIEH,
anreOpanyeckast JpoOb, TOXKIECTBO.




BbINOTHATH OCHOBHBIE JEHCTBHSI: BBIOIHATH PACUYETHI 10
dbopmynaMm, mpeoOpa3oBBIBAThH IIENbIE, APOOHO-pAIMOHATBHBIC
BBIDQXKEHUS M BBIPAXEHHUS C KOPHSAMH, pEaTU30BBIBATDH
pa3ioKeHHe MHOTOWICHa Ha MHOXHTEIH, B TOM YHCIE C
UCHOJIB30BaHUEM (OPMYNT PAa3HOCTH KBAJIpaToOB M KBajJpara
CYMMBI ¥ Pa3HOCTH (C OMOPOM Ha CIPaBOYHYIO MHGOPMAIIHIO);
HaXOJUTh JOMYCTUMBIC 3HAUEHUsS IMEPEMEHHBIX I JPOOHO-
palMOHAIBHBIX BHIPAYKEHHM, KOPHEH.

MoneaupoBaTh C MOMOIIBIO (HOPMYIT peajbHbIE MPOIECCHl U
SIBJICHUSL.

OnepupoBarb noHsiTusAMH: QYHKIMS, TpaduK GYHKIUH, HYIH
GYHKIMM, TPOMEXYTKHM  3HAKOMOCTOSHCTBA, IMPOMEXKYTKH
BO3pacTaHus, yObIBaHUs, HAUOOJIbIIIEe M HAMMEHBIIIEE 3HAUYCHHS
byHKIIMH.

AHAJIN3UPOBATh, CPABHUBATD, 00CY:KIaTh CBOICTBA (QYHKIIHIA,
CTPOMUTH UX TPaPUKH.

OnepupoBarh MNOHATHSIMH: TIPSIMas MPONOPIHOHAIBEHOCTB,
oOpaTHasi ~ MPOMOPIHOHANBHOCTh,  JIMHEHHas  (yHKIHS,
KBajpaTHuHas QyHKIMs, napadoia, runepooa.

Hcnoan3oBaTh rpaduKu 171 ONIpeIeIeHUs] CBOWCTB, IPOLIECCOB
W 3aBUCUMOCTEH, JUIi pelleHHs 3a1a4 W3 JPYruxX Y4eOHBIX
IPEIMETOB M peallbHOW KU3HU; MOAEJMPOBATH C IOMOIIBIO
rpaMKOB peabHbIC TIPOIIECCHI U SIBIICHUSL.

Boipaxkathb ¢opMmysiaMu 3aBUCUMOCTH MEKIY BEIMUUHAMM.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (10 I'OAAM OBYYEHMUA)

7 knace (He MeHee 68 u)

HasBanue
pasaesia (TeMbl) OcHOBHOe coaepkaHue
Kypca (4ucio

OcHoBHbIE BH/BI eSITEJIbHOCTH Oﬁy‘lalOIlll/[XCﬂ




4acoB)

IIpocreiimme [IpocTeiimme reoMeTpruueckue 0ObEKThI: TOUKH, MPSAMBIE, Tyud | POPMYJIMPOBATH OCHOBHBIC MOHSATHUS U OMIPEICTICHHUS.
reoMeTpuyecKue |H yribl, MHOTOYTOJIbHUK, JIOMaHasl. PacnosHaBaTh  W3y4YCHHBIE  T€OMETPHYECKHE  (UTYPHI,
durypsi CMexXHbIE U BEPTUKAIIBHBIE YIJIBI. onpeeJAiTb UX B3aUMHOE pAaCIOJOKEHUE, BBINOJHATH
U UX CBOMCTBA. Pabora ¢ mpocTelmumMu gepTekaMu. 4epTéX IO YCIOBHUIO 3a/laydl (C HCIOIb30BAaHHUEM CMBICIOBOM
HN3mepenue W3Mepenne JHUHEWHBIX W YIJIOBBIX BEJIMYWH, BBIYUCIICHUE |OMOPHI: HABOASIIME BOMPOCHI W/WIM alIrOpUTMa Y4eOHBIX
reOMeTPUYECKHX | OTPE3KOB U YIJIOB. NEeNCTBUI).
BeJIHYUH [lepumerp u  miomanp  ¢uryp, cocraBieHHbIX U3 |IIpoBoaMTH MpocCTeiine NOCTPOCHUS C TTOMOIIBIO LUPKYIS U
(14 9) MIPSIMOYT OJIBHUKOB. JIMHEUKH.
N3mepsTh IMHEHHbIEC U YIIIOBBIE BETUYUHBI TEOMETPHUECKUX U
MPaKTUYECKUX OOBEKTOB.
Onpenensitb «Ha TJIa3» pa3Mepbl pPeaJbHBIX OOBEKTOB,
NMPOBOIUTH I'PYOYIO0 OLIEHKY X Pa3MEPOB.
Pemarp 3a7auu Ha BBIYKCICHHUE JJIMH OTPE3KOB U BEIUYHMH
yTJIOB.
Pemath 3a/1aui Ha B3aMMHOE PACIOJIOXKEHUE T€OMETPUUECKUX
¢duryp.
IpoBoauTh KIACCUPHUKAIMIO YTIIOB, BHIYUCIATH JIUHEHHBIC U
YIJIOBBIE BEJIMYHMHBI, MPOBOAUTH HECJO0KHBbIE HEOOXOANMbIE
JI0Ka3aTeJIbHbIE PACCYXKICHHUS.
3HAKOMHUTBCS C UCTOPHEH pa3BUTHA reOMeTpPHUH.
TpeyrojbHUKH [lonatue o0 paBHBIX TpPEYroJbHMKaXx U  NepBUYHBIC | Pacmo3HaBaTh Napbl PaBHBIX TPEYTOJIbHHUKOB Ha TOTOBBIX
(22 4) MPEJICTABICHUST O paBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|deprekax (C yka3aHHEM MPHU3HAKOB) MPU HEOOXOJAMMOCTH C

IIPU3HAKa PABCHCTBA TPEYTOJIbHUKOB.

IIpy3Haku  paBeHCTBA  IMPSAMOYIOJIBHBIX  TPEYIOJBHUKOB.
CBOMCTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
PaBHOOE1peHHBIE 1 paBHOCTOPOHHUE TPEYTroNbHUKH. [Ipu3Haku
U CBOMCTBA PaBHOOEIPEHHOT'O TPEYroJIbHHKA.

[IpoTuB OoubIIel CTOPOHBI TPEYroJbHHUKA JIEKHUT OOJBIIHNA
YTOJIL.

[Ipocreliine HEpaBEeHCTBA B TE€OMETPHH.
TpeyrojipHuKa. HepaBeHCTBO ToMaHOI™.

*HepaBeHCTBO

BU3YaJbHON OMIOPO.

BoiBoauTh  crneAcTBUS  (PaBEHCTB  COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

DopMyJIHPOBATH OTIpe/IeNICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOTO, MPSIMOYTOJILHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPUCHI, BBICOTHI,
MeJuaHbl TPEYroJibHUKA; CEePEAMHHOTO MEepPHEHANKYIIpa

OTpe3Ka; TMepuMeTpa TPEYroNbHUKA IMPH HEOOXOJUMOCTH C
OTIOPOM Ha aNrOPUTM MpaBUIIA.




[IpssMOYTOIBHBIN TPEYTOIBHHK ¢ YoM B 30°.
[lepBble TOHATHA O 10KA3aTEILCTBAX B TEOMETPUH.

®opmyaupoBaTh CBOMCTBA U NPU3HAKU PABHOOEIPEHHOIO
TpEeYroJabHUKA.

CTpouTh YepTeKH, pemiaTh 3aJa4M C IOMOIIbI0 HAXOXKICHUS
PaBHBIX TPEYTOJIBHUKOB.

IIpumeHATH MpPU3HAKA  PABEHCTBA  MPSMOYTOJIbHBIX
TPEYroJbHUKOB B 3aavax (C WCIIOJb30BAaHHEM CMBICIOBOU
OTIOpBI: HABOJSIIUE BOMPOCHI W/MIM QJITOPUTMA Y4eOHBIX
JEWCTBHM ).

Hcnoab3oBath 1mHQPPOBBIE peCcypchl IS HCCIAeTOBAHHSA
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHSI TE€OMETPHUH.

HHapanieabHbie [lapamnensHple npsMble, uX cBoMcTBa. Hakpect nexamue, PopMyJMpoOBaTBL  NMOHATHE  APAUICIBHBIX  IPAMBIX,
npsiMmblie, CyMMa COOTBETCTBEHHBIE M OJIHOCTOPOHHHUE YIJIbI (0Opa30BaHHBIE IIPH | HAXOAUTH IPAKTUYECKUE IPUMEPBI.
yIJI0B IIEPECEUCHUH NTapaJIENbHbBIX MIPSIMBIX CEKYLIEH). N3yuars CBOHCTBa YIioB, 0Opa30BaHHBIX IMpPHU MEPECEUCHUU
TPeyroJbLHUKa [Ipu3Hak  DapauIeIbHOCTH  NPAMBIX  4YE€pe3  PaBEHCTBO | IAPaJUICIBHBIX MPSAMBIX CEKYyILEH
(14 4) pPacCTOSHUN OT TOYEK OJHOM IIPSMOM 10 BTOPOU IIPSIMOM. IIpoBoauTs noKasarenbcTBa. DOPMYIHMPOBATHE TEOpeMy
CymMa yrioB TpeyrojbHUKa 1 MHOTOYT'OJIbHUKA. [AapAJUICIBHOCTH ~ [IBYX IPSAMBIX C  IOMOIUBIO  YIJIOB,
BHemHue yriasl TpeyroabHUKa 00pa30BaHHBIX IPH MEPECEUCHUH OTUX TMPSAMBIX TPETbei
MPSMOW.
BbIYHCJISIT CyMMY YIJIOB TPEYroJdbHUKA U MHOIOYTOJIbHHKA.
Haxonuth 4uciIOBble U OYyKBEHHblE 3HA4YE€HUs YIJIOB B
FeOMETPUYECKUX 3aa4ax C UCIOJIb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJIbHUKA U MHOTOYT'OJIBHHKA.
3HAKOMHTLCH C HCTOPHEH Pa3BUTHs FEOMETPUMU.
OKpysKHOCTB OKpy»KHOCTb, XOpABI U JUAMETPBL, UX cBoMcTBa. KacaTenbHas k| @opMyJIMpOBaTh  ONpe/ieJIeHUsl:  OKPY)KHOCTH,  XOPBbL,
U KpYT. okpyxHocTH. OKpYKHOCTb, BNucaHHas B yroi. *IlonsTHe o|nmamerpa U KacaTelbHOW K OKpykHocTu. HM3ydatrs uX
I'eomerpnueckne |(I'MT, npumeHeHue B 3amadax. buccekTpruca M CepeAVHHBIN | CBOMCTBA, IPU3HAKYU, CTPOUTH YEPTEKU.
NOCTPOEHUSA HEPIEHANKYISAP KaK T€OMETPUYECKHE MECTa TOYeK™. HccaenoBarp, B TOM 4HUCIIE HCNOIB3YH HU(POBBIE Pecypehl:
(14 v) OKpy’KHOCTb, OIKMCAHHAsl OKOJO TPEyrojbHUKA. BrucaHHas B|OKpY)XHOCTb, BIHCAaHHYIO B YIroj; LEHTP OKPYXHOCTH,

TPEYTrOJbHUK OKPYXKHOCTb.
IIpocreiimue 3axa4n Ha MOCTPOEHHUE.

BIIMCAHHOM B yrojl; paBEHCTBO OTPE3KOB KaCaTEJIbHBIX
*Ucnoab3oBath Metoa I'MT nis ngokasaTenbcTBa TEOPEM O
nepece4eHur OMCCEeKTPUC YIIIOB TPEYroJdbHUKA U CePEIUHHBIX




NEPIEHIUKYIIIPOB K CTOPOHAM TPEYrOJIbHUKA C IIOMOIIBIO
I'MT.*

OBnageBaTh NOHATHAMHM  BIIMCAaHHOM W
OKPY/KHOCTEH TpEYroJIbHUKA, HAXOAUTh
OKPYKHOCTEH C OIOPOU Ha aarOpUTM IIPABUIIA.
Pemiate OCHOBHBIC 3a/1a4y¥ HA IMOCTPOEHHE: YIila, PaBHOIO
JAHHOMY; CEpEJUHHOIO IEPIEHAMKYISApa AAHHOIO OTPE3Ka;
NpsAMOM,  TPOXOJAIler  4Yepe3  JaHHYH0  TOYKYy U
NEPIIEHAUKYIISIPHON TaHHOM MpPsIMOM; OUCCEKTPUCHI JaHHOTO
yriaa; TPEYroJbHUKOB IO PA3JM4YHBIM JJIEMEHTaM IIpH
HEOOXOAMMOCTH C HAIPABJISIOMIEH TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHUS T€OMETPUMU.

ONHUCaHHOU
LEHTPbl  ITUX

IMoBTOpEHHUE,
0000meHne
3HAHUH

(4 9)

[ToBTOpenrne u 0000IIEHNE OCHOBHBIX TOHSATHH M METOJOB
Kypca 7 kiacca.

Pemath 3agauM Ha IMOBTOPEHME, WUIIOCTPUPYIOIIUE CBSI3H
MEXKY Pa3IMYHBIMH YaCTSIMU Kypca.

8 kimacc (He MeHee 68 u)

Ha3Banue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI 1eSITeJIbHOCTH 00y4ar0IIHNXCS

4acoB)
YerwipéxyroabHuk |[lapamnenorpamm, ero npusHaku u cBorcTsa. YactHele ciayyau | M300paxaTs M HAXOAUTh HA YEPTEkKAX YETHIPEXYTOJIBHUKH
" napajiesiorpaMMoB  (IIPAMOYTOJIBHUK, pPOMO, KBaJpaT), HX|pPa3HbIX BUAOB U UX IIEMEHTHI.
(12 9) NPU3HAKU U cBoiicTBa. Tpamnerus. PaBHoOOKas u npsiMoyrosibHas | PopMyTapoBaTh onpeneeHus: napajuieIorpaMma,

Tpaneuuu.
*¥Y nBoenue meauansl. LlenTpansHas cuMmeTpus™

NpSIMOYTOJIbHKKA, poMmOa, KBajpara, Tpareliud, paBHOOOKOH
TpaleLyy, IPIMOYTrOJIbHON TpaIleuu.

Hcnonb3oBaTh MNpH  pelleHHH MNPOCTEHINUX  3ajad
MPU3HAKKA U CBOMCTBA: Mapajuiesiorpamma, mpsMOYTroiIbHUKA,
poMba, KBaIpara, Tpameuud, pPaBHOOOKOW TpareruH,




PSMOYTOJIBHOM Tparenuu.

IIpuMeHsiITH MeTOJ YIBOCHHS MEIMAaHBI TPEYTOJbHUKA C
OTIOPOi Ha aNITOPUTM MpaBHIIA.

Hcnoan3oBaTh 1HQPOBBIE pECYpChl IS HCCICTOBAHUS
CBOWCTB M3y4aeMbIX (UTYP.

3HaKOMUTHCS C UCTOPUEH pa3BUTHS reOMeTPHH.

Teopema Paseca

*Teopema daneca u TeopemMa 0 MPONOPIUOHATBHBIX OTPE3Kax.™

I[IpoBoAMTH MOCTPOEHUS C IOMOIIBIO IUPKYJIS U JIMHEWKH C

U Teopema 0 Cpenssist muHus TpeyroiapHuka. Tpamnenus, e€ cpefssis IMHUA.  |Ucnoiab3oBaHue  TeopeMbl  dameca U Teopembl O
nponopunoHadbH |*[IponopuuoHanbHble  OTPE3KH, MOCTPOEHHE  YETBEPTOIO |IPOMOPIHMOHAIBHBIX  OTPE3KaX, CTPOMTh  YETBEPTHIM
bIX OTPe3Kax, IIPONOPLIMOHAIIBHOTO OTPE3KA. IIPONOPLIMOHAJIBHBIM  OTPE30K C OIOpPOH Ha 3pPUTEIIBHYIO
MOA00HBIE CBoiicTBa LIEHTpa Macc B TPEYrOJIbHUKE. HarJIAgHOCTb.
TPeyroJbHUKH [TonoGuble  TpeyronmbHuku. Tpum  mpusHaka  nozo6us | HaxomuTh mogoOHbIe TPEYroJbHUKY Ha TOTOBBIX YEPTEXKaAX C
(15 4) TpeyrojabHUKoB™. [IpakTHueckoe npruMeHeHue. YKa3aHUEM COOTBETCTBYIOIUX TPU3HAKOB TOM00MS TpH
HE0O0XOAMMOCTHU C BU3YaJIbHOW OIOPOH.
Pemiath 3agaum Ha MOJOOHBIE TPEYrOJbHUKU C TOMOIIBIO
CaMOCTOSITEJIBHOTO IIOCTPOCHUSI YEPTEXKEH U HAXOXKICHUS
NOJNOOHBIX  TPEYrOJIBHUKOB  IPU  HEOOXOAMMOCTH  C
HaIIPaBJIAOIIEH TOMOILBO.
IIpoBoauTH 10KA3aTEBLCTBA C UCIOJB30BAHUEM IIPU3HAKOB
NOJ00UST HECIIOKHBIX T€OMETPHUYECKUX 3a/ad C OIOpoil Ha
AJTOPUTM YUEOHBIX JICHCTBUH.
IlpuMeHsITH  TONYYEHHbIE  3HaHMSI [P PEIICHUU
T€OMETPUYECKHX U MPAKTUYECKUX 33/1a4 P HEOOXOJUMOCTH
C HaIPaBJIAOIIEH TOMOIIBIO.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUHU.
ILnomansb. [TonsiTre 00 o01iel TeopUn IIIOLIAIH. OgianeBaTh NMEePBHYHBIMHM TIPEACTABJIEHHAMHU 00 0OIEH
Haxoxnenne @opmynbl A8 IUIOIIAAU TPEYrOJbHHMKA, [apajyielorpaMMa. [Teopuu Iuioumiaan  (Mepsl), ¢opMyJaupoBaTh CBOMCTBA
iomajaei *OTHOIICHHE TUIOUIaIe TPEYTOIbHUKOB C OOIIMM OCHOBAaHHUEM |IJIOIIAAH, BEISICHSTh UX HATJISAHBIA CMBICI.
TPeyroJIbHUKOB WM 0011eH BBICOTOM. [Mpumensates  ¢opmyasl  IIJIOHMIAMM  MapajuleIorpamma,
W MHOTOYTOJIbHBIX |Bbluncienve miomaneit cioxxHbiXx Guryp uepes paOueHue Ha|TpeyrojibHUKa, Tpaleluud C OMOpoll Ha CHPaBOYHYIO
¢uryp. [l1omaagm |4acTu U JOCTPOEHUE. ™ UH(OPMALIHUIO.
nonodHbIx puryp |Ilnomanu ¢uryp Ha kiaeryaroit Gymare. IpumeHsTH bopMmyIibl IUIOIIA N BBIITYKJIOTO




(14 4)

[Tnomanu mogoOHeIX Guryp. Beruucienue miomaneit. 3agaun ¢
MPaKTUYECKUM CcoJiepKaHueM. *PemieHue 3amad C TOMOIIBIO
METO/1a BCIIOMOTaTeILHON IIoImagn. *

YETBIPEXYTOJIbHUKA YEpPEe3 JMAarOHAIU U Yrojl MEX1y HUMHU C
OTIOPO# Ha CTIPaBOYHYIO MH(GOPMAITHIO.

Haxonutp 1iomanan Guryp, u300paxxEHHbIX Ha KIETYaTON
OyMmare, HCIOJIL30BATh Pa30MEHNE HA YaCTU U IOCTPOCHHE.
Pa30upaTre npuMepbl HCIIOIB30BaHUS BCIIOMOIATEIBHON
IUTOIIAIN I PEIIEHUS TEOMETPUYECKUX 3a1a4.

Haxomuth tuomaan mogo0HBIX ¢(uryp ¢ omopoil Ha
CIIPaBOYHYIO HH(POPMAIIHIO.

BbIyucjsiTh 110101 pa3IMYHBIX MHOTOYTOJBHBIX (UTYD.
Pemats 3aga4m Ha miomanb ¢ NPaKTUYECKUM COIEPKaHUEM
I10CJIE COBMECTHOI'O aHAJIN3A.

Teopema
IMudgaropa u
Ha4yajaa
TPUTOHOMETPHUH
(10 9)

Teopema Ilucdaropa, e€ 10Ka3aTeNbCTBO M IPUMEHEHHE.
O6patHas Teopema [Iudaropa.

OmnpezneneHre TPUTOHOMETPUYECKHX (YHKIMIA OCTpPOro yria,
TPUTOHOMETPUYECKHE  COOTHOIIEHUS B IPSIMOYTOJIBHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO.
CooTHowIEHNsT  MEXAY CTOPOHAMH B IPSIMOYTOJIBHBIX
TpeyrojpHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBaTth € B
NPAaKTUYECKUX BBIYUCIICHUSAX.

Brnaners NOHATUSAMH TPUTOHOMETPUYECKUX (PYHKIIUI OCTPOTO
yIiia, IPOBePSITh UX KOPPEKTHOCTb.

BbiBoAMTHL  TPUTOHOMETPUYECKHE COOTHOILIECHUS B
IPSMOYTOJIBHOM TPEYrOJIbHUKE C ONOpPOH Ha CIPABOYHYIO
UH(OPMALIHUIO.

HccnenoBath  COOTHOUIEHHS ~ MEXIY CTOPOHAMHU B
IPSIMOYTOJIBHBIX TPEYrOJbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HanpaBJISIONIEH TOMOIIIBIO.

Hcnoan3oBath  (GOpPMYNBI  TPUBEACHUS U
TPUTOHOMETPUYECKOE TOXKIECTBO JJIsI HAX0XKICHHS
COOTHOIICHUH MEXAY TPUTOHOMETPHYECKUMU (PYHKIUSIMHU
pasNIMYHBIX OCTPBIX YIJIOB C ONOPOHl Ha CIPABOYHYIO
MH(pOpMAIHIO.

IIpuMeHATH NOITYYECHHBIE 3HAHUSA U YMEHMs IPU PEILICHUU
NPAaKTHUECKUX 3a1ad (IIpH HEOOXOAMMOCTH C OINOpOM Ha
QJITOPUTM IPaBUIIA).

3HAKOMUTBCS € HCTOPHEH PAa3BUTHA T€OMETPHH.

OCHOBHOC

Yriabel B
OKPY’KHOCTH.

BrnucanHble M LIEHTpaJIbHbBIE YIJIBI, YTOJ MEXAY KacaTeJIbHOW U
XOPIOH.

@opMyJINPOBATHL OCHOBHBIE OIPEACICHUS, CBSA3aHHBIE C
yIJlaMu B Kpyre (BIMCaHHBIN YToJl, IEHTPaJIbHBIN YToi).




Bnucannsble VYTIbl MEKIY XOpIaMH U CEKYLLIUMU. HaxoauTh BNMCaHHBIE YIJIbl, ONUPAIOIIMECS HA OIHY IYTY,

H OIIMCAHHBbIEC Brnmcannele M onmMcaHHbBIE quI)IpéxyFOJII)HI/IKI/I, HUX TPU3HAKHU U | BBIMHCJAATH YIJIbI C IIOMOIIBIO TCOPEMBI O BIMCAHHBIX yTiIaX,

YeThIPeXyrojibHUK |cBoWcTBA. IlpuMeHeHne H3TUX CBOWCTB IPU  PEIICHUU | TEOPEMBI O BIMCAHHOM YETBIPEXYTOJBHUKE, TEOPEMBI O

u. reOMETPUYECKHX 3ajau. LEHTPAJILHOM YIJle MpH HEOOXOAMMOCTH C BU3YaJbHOMH

KacareabHnble B3anmHoe pacnonoxkeHue JBYX OKpyxkHocren. Kacanue | onopon.

K OKPYKHOCTH. OKPYXHOCTEH. HccnenoBathb, B TOM YUCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB,

Kacanmne BIIMCAHHBIC U ONHMCAHHBIC YETBIPEXYTOJIBHUKH, BBIBOAUTH UX

OKpY:KHOCTel CBOWCTBA M MIPU3HAKH MIOCIIE COBMECTHOTO aHAIN3A.

(13 9) Hcnmoab30BaTh 3TH CBOWCTBA M INPU3HAKU IIPU PELICHUU
3ajad.

IHoBTOpEHUE, IToBTOpeHHEe OCHOBHBIX HOHATHM M MeTONOB KypcoB 7 U 8 |Pemars 3agauym Ha NOBTOPEHME, WIIIOCTPUPYIOLIUE CBS3U

00001eHHe KJIaCCOB, 00001IIeHNEe 3HAHUH. MEX]y Pa3JINYHbIMU YaCTSAMH Kypca.

3HAHUH

4 9)

9 kaacc (He MeHee 68 u)

Ha3zBanue
pa3aena (TemMbl)
Kypca (4uciao

OcHoBHOe cofepxkaHue

OcHOBHBIE BU/bI 1eSITeJIbHOCTH 00y4ar0IIMXCS

4acoB)

Tpuronomerpusi. |OmnpeneneHue TPUrOHOMETpUUECKUX (QyHKIMHA yriaoB or 0° no|@opMyJupoBaTh  onpedeeHHsi  TPUTOHOMETPHUUECKUX
Teopembl 180°. KocuHyc m CHHYC HpsMOTO M Tymoro yria. Teopema|(QyHKIHIA TYyNbIX W TPSAMBIX YIJIOB C BHU3YaJBbHOW OIMOPOW.
KOCHHYCOB H KocuHycoB. (O000méHHas) Teopema cuHYcOB (¢ panuycom | DopMyaupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OIMCAaHHOM OKpYXHOCTH). HaxokeHue AJIMH CTOPOH U BEIMYMH | PaJJyCOM OIIMCAHHOM OKPYKHOCTH).

Pemenue YIJIOB TPEYrOJIbHUKOB. Pemath TpEyrojabHUKH C OMOPOH HA aIrOpuT™M Yy4eOHBIX
TPeyrojbHUKOB ®dopMyna Mo TPEYrOJIBHUKA 4Yepe3 JBE CTOPOHBI M yroJl | IeHCTBHM.

(16 1) Mexay HUMU. QopMyiia Iiom@aau 4eTeIpEXYrojapHuKa yepes ero | Pemare  nmpakTuyeckue — 3aJ4add, CBOASIIMECH K

JuaroHalii v Yroj MExXay HUMH.
HpaKTqucxoe IMPUMCHCHHUC NOKA3aHHBIX TCOPCM.

HaAX0KACHUI0O Pa3/IMYHBLIX 3JICMEHTOB TPEYIroJbHHUKA.




IIpeo6pazoBanue | *[loHsTHE O MpeoOpa3oBaHUM MOO0US. OcBauBatsp MOHSATHE npeoOpa3oBaHuUs noao0us.
noxoous. Co0TBETCTBEHHBIE AEMEHTHI MOAOOHBIX QUTYP. HccaenoBarh OTHOILIEHUE JIMHEHHBIX 3JIEMEHTOB (puUryp mnpu
MeTpnueckue Teopema o0 TpPOU3BEACHUU OTPE3KOB XOpH, Teopema o|mnpeoOpa3oBanuu moaodus. Haxomure mpuMepsl noaodus B
COOTHOILIICHUS B IIPOM3BEJICHUH OTPE3KOB CEKYIIHX, TEOpeMa O KBaJpaTe |OKPYKAKOIIEH TeHCTBUTEIBHOCTH.
OKPY’KHOCTH KacareiabHOU. [I[puMeHeHNe B pellIeHnU reOMETPUYECKUX 331a4.™ | *“BbIBOAUTH METPUUECKHE COOTHOLIEHUS MEXAY OTpe3KaMu
(10 v) XOpA, CEeKyIIMX M KacaTelbHBIX C HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U NTOJ00HBIX TPEYTOJbHUKOB.
Pemath reomeTpuyeckne 3ajaud W 3aJa4d U3 PEAJbHOU
KHU3HH C UCTIOJIb30BAaHUEM MOJOOHBIX TPEYTOJBHUKOB. ™
BexkTops! OnpeneneHue BEKTOPOB, CIOKEHUE M PA3HOCTh BEKTOPOB, | Mcmosb30BaTh BEKTOPHl KakK HaIpaBIEHHBIE OTPE3KH,
(12 4) YMHOKEHHE BEKTOpa Ha YUCIIO. HCCJIe10BATh TF€OMETPUYECKHUN (nepemelneHue) "
PU3NYECKUl U TeOMETPUIECKUI CMBICII BEKTOPOB. ¢u3uueckuil (cuia) CMBICIBI BEKTOPOB C ONOPOM Ha
Pa3noskeHne BEKTOpa MO JBYM HEKOJIMHEAPHBIM BEKTOPAaM. | BOIIPOCHBIN IUIAH.
Koopaunats! BekTopa. 3HaTL omnpejaesieHHsi CyMMbl U Pa3sHOCTH BEKTOPOB,
CkasipHOE TNIPOM3BEICHHE BEKTOPOB, €r0 INPUMEHEHHE Ul | yMHOXKCHHMS BEKTOPa Ha 4HCJIO, nccjIe10BaTh
HAXOKJIEHUs IJIUH U YIJIOB. TEOMETPUYCCKHUI U (PU3MUECKUN CMBICIIBI ATHX OIICPAITHA.
Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB. Pemiatb, reomMeTpuyecKue 3aladyd € HMCIOJIb30BaHUEM
[IpumeHeHnEe BEKTOPOB /Jisi pELICHMs 3aJady KUHEMAaTHKU U |BEKTOPOB.
MEXAHHKH. PackiaabiBaTh BEKTOD 110 JBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnmoab30BaTh  CKaIsIpHOE  IIPOM3BEICHUE  BEKTODPOB,
BBIBOAMTH €TI0 OCHOBHBIE CBOWCTBA.
BplyucasiTe CymMMy, PasHOCTb U CKISIPHOE ITPOU3BEICHHUE
BEKTOPOB B KOOPAMHATAX.
IIpuMeHATh CKAIPHOE MPOU3BEACHHUE JUIsI HAXOXKICHUS
JUIMH U YTJIOB.
JexapToBbl JlexapTOBBI KOOPIMHATBI TOUEK HA TUIOCKOCTH. OcBauBaTh NOHATHE NPIMOYIOJIBHOM CHCTEMBI KOOPAMHAT,
KOOpAMHATBHI  Ha|*YpaBHeHHE NPSAMONU.* YTIOBOH KO3(PHUIMEHT, TAHT€HC YIJIa |IEeKaPTOBBIX KOOPIMHAT TOUKH.
ILUIOCKOCTH HaKJIOHA, NapaAJUICIbHBIC U MEPIEHINKYIISPHBIC IIPSAMBIE. HccnenoBath ypaBHEHHE NIPSMOM U OKPYKHOCTH C OTIOPOM Ha
9y VpaBHeHHEe OKpyXHOCTH. HaxoxaeHue KOOpPAMHAT TOYEK |BOIIPOCHBIN IUIAH.

nepeceyeHus: OKPY>KHOCTU U TPSMOH.
MeTo KOOpAMHAT IPU PEILIEHUU T€OMETPUUYECKUX 3a/1ay.
Hcnonp3oBaHue METOAa KOOPAUHAT B MPAKTUYECKUX 3a/1a4axX

Haxoauts LeHTp U paanyc OKpy>KHOCTH IO €€ YpaBHEHHUIO.
Pemiath 3a1a4u Ha HAXOXKIECHUE TOUEK IEPECEUEHUSI TTPSIMBIX
U OKPY>KHOCTEH ¢ TOMOIIbIO METOAa KOOPIUHAT.




Hcnoan3oBaTh CBOWCTBA YII0BOrO Kod((uIMeHTa npsMon
MpH  pEImIeHWH 3a1adv, ISl OIpPEISIICHUS] PACTIOIO0KCHHUS
IPSIMOA.

IIpuMeHsAITH KOOPIWHATHI TIPU PEUNICHUN T€OMETPUIECKUX U
MPAKTUYCCKUX 3aldad, IJid MMOCTPOCHUA MATCMATUUYCCKHUX
MOJIeJIeH peanbHBIX 3a/1a4 («METOJT KOOPJAMHATY).
[oab3oBaThest AN TOCTPOCHHS W HMCCIEIOBaHMUN
M (HPOBBIMH peCcypcamu.

3HAKOMHTBCS C HCTOPHEN Pa3BUTHSI TEOMETPUU

IIpaBnibHbIe
MHOI'OYI'0JIbHUKH.
Jnuna
OKPY’KHOCTH M
IU101AAb Kpyra.

[IpaBunbHbIE MHOTOYIOJIBHUKHM, BBIYUCICEHHE HX HIIEMEHTOB.
Uucno m w aivHA OKPYXHOCTH. [[nMMHAa Ayru OKpPYKHOCTH.
Panuannas mepa yria.

[Inomages Kpyra W €ro »JIEMEHTOB (CEKTOpa M CErMeHTa).
Brruncnenue minomazaeit Guryp, BKIIOYAOMINUX JIEMEHTHI Kpyra.

DopMyJIHpPOBATH oImpeaeIcHue
MHOI'OYT'OJIbHUKOB, HAXOAMTh UX DJIEMECHTBHIL.
IHos1b30BaTHLCSI IOHATHEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM C
[IOMOILBIO [PABUJIBHBIX MHOI'OYIOJIBHUKOB, ONpeaeJsATh
YHCIIO TT, JUIMHY AYTU U paJIMaHHYI0 Mepy yrIia 1o oopasity.

IMPpaBUJIBHBIX

Borunciienue IIpoBoauTh mepexoa OT paJuaHHON MEpHI yIia K rpagyCHOU

IJ10Laaen ¥ HA00OpOT MO BU3yaJbHOU OMOpeE.

84) OmnpeneasaTs IUIOMAIb KPyTa.
BoiBoauTh opmyabl (B TpagyCHOM U paJuaHHON Mepe) A
JUIMH AYT, IUIOIAJEH CEKTOPOB M CErMEHTOB C OIMOPOM Ha
BOIIPOCHBIM IUIaH.
Buruucasite 1omand  QGuUryp, BKIIOYAIONIUX AJIEMEHTHI
OKPYXHOCTH (Kpyra) ¢ Oopoii Ha CIIPaBOYHYIO HH(POPMAIIHIO.
HaxoauTsp 1UI01IaIH B 3a/1a4ax peaabHOMN KU3HHU.

JABuaxeHus *TIoHsiTHE O ABM)KEHUU TUIOCKOCTH. Pa3oupars  npumepsl,  WUIIOCTPUPYIOIIME  IOHITHUSA

MJI0CKOCTH [TapannenpHbIil IEpeHOC, MOBOPOT ¥ cUMMETpHUsa. OCH U LEHTPHI | ABUKEHUS, IEHTPOB U OCEN CUMMETPUHU.

(6 9) CHUMMETPUH. @DopMyJIHPOBATH ONPEICICHUS IAPAIIEIBHOIO IEPEHOCa,

[Tpocreiimye npuMEHEHUs B PEIICHUH 3a1a4™.

[IOBOPOTA M OCEBOM CHMMETPUU C BU3YaJIbHOW OIIOPOM.
Haxoauth HEMOJABMKHBIE TOUKHU O 00pasily.

HaxoauThb LIEHTPHI U OCH CUMMETPHI npocTeimux Guryp mno
o0pasiry.

*TIpuMeHATHh NapaJlyIeNIbHBIM MEPEHOC M CUMMETPHUIO IPH
pelIeHnH TeOMEeTPUUYECKUX 3a1a4 (pa3oupath IpUMeEpHI).




Hcnonp30BaTh Ul IOCTPOCHUS U UCCIIEN0BaHUN U(POBLIE
pecypchL.*

IToBTOpEHHUE,
00001mEeHne,
cucreMaTu3anus
3HAHUH

(74)

[ToBTOpEeHNE OCHOBHBIX MOHATHH M METONOB KypcoB 7—9

KJIacCOB, 0000IIIEHNE U CHCTEMATH3AIMS 3HAHMIA.

[Ipocteiimne reomeTpudyeckue QUIypHl U HUX CBOMCTBA.
H3mepenue reoMeTpuYecKiX BeTUUKH.

TpeyroabHUKH.

[lapannenpHble U IEPIIEHUKYISIPHBIE MIPSMBbIE.

OKpyXHOCTh W KpyT. ['eoMeTpuvecKkue IMOCTPOCHUS. YTIbI B
OKPY)KHOCTH.  BrucanHble W  ONHMCaHHBIE  OKPYKHOCTU
MHOI'OYTOJIbHUKOB.
IIpsimast 1 OKpPY>KHOCTE.
YUeThIpEXYTrOJIbHUKH.
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa u Hauana TpuronomeTpun. Pemenne oommx
TPEYTrOJIbHUKOB.

IIpaBuiIpHBIE MHOTOYTOJIBHUKHY.

[IpeobpaszoBanus iockocTh. Jpmwkenus. [lonooue. Cummerpus.
[Tnomans. Beraucnenue miomanaeit. [Inomanu nomo0HbIX GuUryp.
JlexapToBbI KOOPAUHATHI HA MJIOCKOCTH.

BekTopbl Ha MIIOCKOCTH.

Brmmcanusie n OITMCaHHBIC

OmnepupoBath noHsiTUsIMU: (QUTypa, TOYKA, IpsMasi, yrod,
MHOTOYTOJIbHUK, PaBHOOCAPEHHBI U  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, TMPSMOYTOJIBHBIM TPEYroJbHUK, MEIHaHa,
OHMCCEeKTpHUCca U BBICOTA TPEYroJbHUKA, MapalieiorpamMm,
pomMO, TPSMOYTOJBHHUK, KBaApaT, TpAIeNus; OKPYXKHOCTb,
KacaTesbHasl; paBeHCTBO U Moj100ue QUryp, TpeyroibHUKOB;
MapajuieIbHOCTh M TMEPHNEHAUKYISIPHOCTh TPSIMBIX, yIroJl
MEXIY NpPSIMbIMH, CUMMETPHUS OTHOCHTEJIBHO TOYKH U
npsIMOM; JJIMHA, PACCTOSHHE, BEJIWYHMHA YyIja, IUIOMIAb,
epuMeTp.

HUcnoab3oBath  (opMyabl: @epuMeTpa U IUIOLAAU
MHOT'OYT'OJIbHUKOB, JJIMHBl OKPYKHOCTH W IUIOHIAJAN KpyTa,
00BbEMa MPSIMOYTOJIBHOTO MapasuIeICIIUIIe 1A,

OnepupoBaTh NOHATHSAMM: IPSIMOYIOjbHas CHUCTEMA
KOOpDAMHAT, BEKTOP; HCHOJb30BaTh OTHU IOHATUS A
MpEACTaBICHUS JIAaHHBIX U PEIICHUs 3a7a4, B TOM YHUCIE U3
JIPYruX Y4eOHBIX MPEIMETOB.

Pemars, 3agaum Ha I1IOBTOPEHHUE OCHOBHBIX IOHSTHUI,
WJUTFOCTPAIMIO CBSI3€H MEXAY Pa3IUYHBIMH YacCTSIMH Kypca.
Boi0upaThs MeTOa AJIs pEeIICHUs 3aJauH.

PemaThb 3a1a4u 13 MOBCEAHEBHOMN KH3HU.

TEMATHYECKOE IILTAHUPOBAHME YYEBHOI'O KYPCA «BEPOSITHOCTb I CTATUCTHKA»
(110 TOJIAM OBYYEHUSI)

7 kaacc (He meHee 34 4)

HasBanmne
pasnaesa (TeMbl)

OcHOBHOe coepKaHue

XapakTepuCTHKA AeITeJILHOCTH 00y4al0IIMXCH




(UM CJI0 4acoB)

IIpeacraBienue [lpencraBnenne npanHbix B Tabmuuax. [Ipaktudyeckne | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JAAHHBIX BBIUMCIICHUS] 10 TaOJWYHBIM JaHHbIM. lI3BiedyeHne W | MpeACTaBIEHUS CTATUCTUYECKUX JAHHBIX W YHUCIOBBIX
(7 9) WHTEpIpeTanus TaONMU4YHBIX JaHHBIX. [IpakThdeckas paboTa | MaccMBOB C TMOMOIIBI0 TaOMUI] ©  JUarpamMm ¢
«Tabnuup». HCIIOJIb30BAaHUEM  aKTYaJlbHBIX M  BaXXHBIX JaHHBIX
I'paduueckoe mpeAcCTaBIeHHE JMaHHBIX B BHIE KPYroBbIX, | (memorpadudeckue JTaHHbIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOIOUYATHIX) quarpaMM. UTeHre U MOCTPOSHHE | MPOMBIIIJICHHOW M CEeIbCKOXO3SWCTBEHHONW MNPOAYKIHH,
nuarpamm. [IpumMepsl reMorpaduyecKux auarpamm. 00IIeCTBEHHBIE W IPUPOIHBIC SIBICHUS).
[IpakTrueckas pabora «Jluarpammbiy. H3yuyarb MeToabl paboThl ¢  TaOMMYHBIMH U
rpadM4eCKUMHU TIPEICTABICHUSIMH JTaHHBIX C TOMOIIBIO
M(POBBIX PECYpCOB B XOJ€ MPaKTHUYECKUX padoT (c
HaIpPaBJIAIOIIEH TOMOIIBIO).
OnucarejabHasi Yucinosele Habopbl. CpeiHee apupmMeTnIecKoe. OcBauBaTh Ha 0a30BOM YpPOBHE NOHSITHSI: YMCIIOBOH
CTATHCTHKA Menaunana ynciioBoro Habopa. Y cToiunBOCTh MEIUAHBI. Habop, Mepa LEHTpaIbHON TEHJAEHIMH (Mepa LIeHTpa), B
B ) [IpakTrueckas pabora «CpeaHue 3HAUCHUS Y. TOM YHUCJIE CpeiHee apupmeTnyeckoe, Mearana.
Haubonbiiee 1 HauMeHbIllee 3HAUEHUS YUCIOBOrO Habopa. | OmMchbIBATH CTATUCTHUYECKHE JaHHbIE C IIOMOIIBIO
Pa3zmax. cpenHero apuMeTHuyecKoro u Meauansl. Pemats 3agaun
(¢ WCIONIb30BaHWEM 3PUTCIHHON HATJISIIHOCTH W/WIIH
BepOaNBHOM OMOPHI)
HN3yuarh cBoiicTBA CPEIHUX, B TOM YUCIE C ITOMOIIBIO
IU(PPOBBIX PECYPCOB, B XOJ€ MpPaKTUYECKHX pabort, (c
HAIPAaBJIAIOIIEH TOMOIIBIO).
OcBauBaTh Ha 0a30BOM ypPOBHE NMOHSITHsSI: HAaOObIIIEE
Y HalMEHbIlIee 3HaYeHHsI YUCIOBOT0 MacCHBa, pa3Max.
Pemats 3apaum Ha BbIOOp crioco0a ONMUCAHUS JIaHHBIX B
COOTBETCTBUM C HPUPOJON  JNaHHBIX U  LEIIMHU
MCCJIEIOBaHMs C HAIIPABJIAIOIIEH TOMOIIBIO.
Cayuaiinas *CnyyaiiHas U3MEHYMBOCTH (MpuMepsl). YacTora 3HaueHuit B | *OcBauBaTh NMOHSATHSI: YacTOTa 3HAYCHUUW B MacCHBE
U3MEHYUBOCTh MaccuBe JaHHbIX. [ pynnupoBka. ['ucrorpaMmsl. JTAHHBIX, TPYIIUPOBKA JaHHBIX, TUCTOIPaMMa.
(6 4) [MpakTrdeckas padora «CrmydaiiHasi U3BMEHIHBOCTH». * CTpouTh TUCTOTPaMMBI IO 00pa3Ily




OcBanBaTth rpaduuecKue MpeacTaBICHUS Pa3HBIX BUIO0B
CIIydallHOM M3MEHYHMBOCTH, B TOM 4YHCJE C IIOMOIIbIO
U(PPOBBIX PECYPCOB, B X0/1€ MPAKTUIECKON pabOTHL.*

BBenenue B
Teopuio rpados
(449)

*I'pad, BepuuHa, pedpo. [IpencraBieHue 3agaun ¢ TOMOIIBIO
rpada. Crenenp (BaJeHTHOCTh) BepuIMHBL. Yucino pédep u
cymmMmapHasi ctenienb BepmmH. Llens u nukit. Ilyte B rpade.
[IpencraBnenue o cBsasHocTu rpada. O6xon rpada (ditnepon
nyTh). [IpencraBnenre 00 OpueHTHPOBAHHBIX Tpadax.™

*QOcBanBaTh NOHATHS: Tpad, BepmmHa rpada, pedpo
rpada, crenens (BaJ€HTHOCTh BEPIINHBI), LEMb U UKL
OcBauBaTh NOHATHN: NyThb B Tpade, SHUIEPOB IIyTh,
00xox rpada, OpUeHTUPOBAHHBIN rpad.

OO0cy:x1aTh penieHue 3aa4M Ha IOUCK CYMMBI CTENIEHEH
BepIKH rpada, Ha MoHCcK 00xo/a rpada, Ha MOUCK MyTei
B OPMEHTUPOBAHHBIX I'padax ¢ HaMpaBIAIOLIEH TOMOIIbIO.
OcBanBaTh cnoco0bl NPEICTABICHMA 3alad U3 Kypca
anreOppl, TEOMETPHH, TEOPUU BEPOATHOCTEH, APYrux
OpeIMETOB ¢ TOMOILIbI0 TrpadoB  (KapThl, CXEMBI,
AIEKTpUYECKUE UENH, (PYHKIMOHAIbHBIE COOTBETCTBUS)
Ha rnpuMepax. *

BeposiTHOCTB M

*CrnyyaifHbIii ONBIT M ciydaiiHoe coObiTHe. BeposTHocTs U

*OcBauBaTh MOHSATHS: CIYYallHBIN ONBIT U CIy4aiiHOE

4yacTora yacToTa coObITHA. Poib MalloBEpOATHBIX U MPAKTHUECKH | COOBITHE, MAaJOBEPOSITHOE M TMPAKTUYECKH JIOCTOBEPHOE

cJay4aifHOro JIOCTOBEPHBIX COOBITUH B mpupoae U B obmecTBe. MoHeTa U | COOBITHE.

coOBbITHA UrpajgbHasi KOCTb B TEOPUHU BEPOSTHOCTEH. M3yyaTh 3HAUYUMOCTb MAaJIOBEPOSITHBIX COOBITHH B

(4 q) [TpakTrdeckas padora «HacToTa BEIIAJACHUS OpIiay.™ npupojie W OOIIeCTBE Ha BaXKHBIX MpHUMepax (aBapuw,
HECYaCTHBIE ClIy4au, 3aImTa NEPCOHAIBHON
uHpOpMaIny, epeaava JaHHbBIX).
H3yyaTh poJib KIACCUYECKHUX BEPOATHOCTHBIX MOJENEH
(MOHeTa, UrpajibHast KOCTh) B TEOPUH BEPOSATHOCTEH.
HabaoaaTte W M3y4aTh 4YacTOTY COOBITUH B IPOCTBIX
OKCIIEPUMEHTAX, B TOM YHCIE C TOMOIIBI0 ITUPPOBBIX
pecypcoB, B X0/ie PaKTU4YeCKOil paboThL. >

O06001eHne, IIpencraBnenne  ganHbIX.  OnucartenpHas — craTUCTHKA. | [IOBTOPSITb M3YyYEHHOE M BBICTPAUBATH CUCTEMY

KOHTPOJIb BeposiTHOCTB citydaitHOTO COOBITHSI. 3HAHUU.

(59 PemaTp 3a1a4m Ha IPEACTABICHUE U ONIMCAHUE TAHHBIX C

IIOMOIIBIO M3YYEHHBIX XapAKTEPUCTUK C HANPABIAIOLICH




HOMOLLBIO.

Oocyxnarb NpuMepsbI CIIy4aiHBIX COOBITHIA,
MaJIOBEPOSITHBIX M IIPAKTUYECKU JJOCTOBEPHBIX CIy4alHBIX
COOBITHI, UX POJIM B IPUPOJIE U KU3HU YEJIOBEKA

8 kiacc (He menee 34 4)

Ha3Banue
pasaesia (TeMbl)
(4HCJ10 YacoB)

OcHoBHOE coaepkanue

XapaKTepI/ICTI/lKa JECATCJIbHOCTH Oﬁy‘lalOIlll/[XCﬂ

IloBTOpEHME
Kypca 7 kjiaacca
(44)

IIpencraBnenne  ganHbix. OnucarenpHass — CTaTUCTHKA.
Crnydaiinasi ”3MeHUYMBOCTh. CpeiHue YHCIIOBOTO HAabopa.
Cayuaiinbie coObiTus. BepositHocTH 1 yacToThl. Kinaccuueckue
MOJIEJIM TEOPUU BEPOSTHOCTEN: MOHETA U UIPajibHAasl KOCTb.

IloBTOPSIT U3y4EeHHOE U BBICTPAMBATH CHCTEMY
3HAHHU.
Pemars 3agaum (Mo BH3yaJbHOH omope) Ha

IIPEICTAaBICHUE M ONHMCAHHE JAHHBIX C
U3YYEHHBIX XapaKTEPUCTHK.

Pemiare 3agauu (Mo BHM3YaJbHOHl omope) Ha
IIPEACTABICHUE TI'PYNIIMPOBAHHBIX [AaHHBIX U OIHCAHME
CIy4ailHOM M3MEHYMBOCTH.

Pemars 3agaum (Mo BH3yaJbHOH omope) Ha
OlpeieIeHNe YacTOThI CIIy4allHbIX COOBITHH, 00CYKAECHNE
IPUMEPOB CIIy4alHbIX COOBITHI, MallOBEPOSATHBIX U
MPAaKTUYECKH JOCTOBEPHBIX CIIyYalHBIX COOBITHI, UX POJIU
B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIOMOIIBIO

OnucarenbHan
CTaTHCTHKA.
PaccenBanue
JaAHHBIX

449)

*Otknonenus. ucnepcus yucioBoro Habopa. CraHgapTHoe
OTKJIOHEHHE YHCII0BOTO Habopa. JlnarpamMmbl paccenBaHus. ™

*OcBanBaTh MOHATHSA: JIUCIICPCHS H CTaHJAPTHOE
OTKJIOHCHHC, HCIIOJb30BAThL 3THU XAPAKTCPUCTUKU [JIA
OIMCAHUS PACCCHBAHMS JTAHHBIX.

Y4yacTBOBATh B 00CY:KJI€HUH THNOTE3bI 00 OTCYTCTBUH
WJIM HAJMYWHU CBS3H I10 THarpaMMaM PacCeuBaHUA.
CrpouTh JAMarpaMMbl pPAacCEUBAaHUs 110 HMEIOIIUMCS
JIAHHBIM, B TOM YHCJIE C TIOMOIIBIO KOMITbIoTepa (Tmocie
COBMECTHOTI'0 aHaM3a).™




MHuokecTBa
(4 v)

MHokecTBO, MOAMHOKeCTBO. Onepanuu HajJ MHOXECTBAMH:
oObenuHEeHHe,  mepeceueHue,  npomosiHeHwe.  CBolcTBa
orepanuit HaJl MHOKECTBAMHM: MePEMECTUTETHHOE,
COYeTaTeNIbHOE, PACIIPEACIUTEILHOE, BKIIIOUCHHUS.
I'paduueckoe mpeacTaBIeHUE MHOKECTB.

OcBauBaTh NOHATHS: MHOXXECTBO, SJIEMEHT MHOKECTBA,
MIOJIMHOECTBO.

BbinoaHars onepanuu HaJl MHO>KECTBaAMHU:
00beIMHEeHHE, TIepeceUCHHE, TOTOJHEHHE (TI0 00pasILy).
HUcnonb3oBarb CBONCTBA: MEPEMECTUTEIIBHOE,
COYETATENIBHOE, paCHpeACIUTEIbHOE, BKIHOYCHUS (C
WCIIOJIb30BaHNEM BU3YAJIBHOH OIOPHI).

Hcnonb3oBaTh rpadguueckoe MpefCcTaBICHUE MHOMXKECTB
IPH ONHMCAHUW PEaTbHBIX MPOIECCOB W SBJIICHUH, MPHU
pEILICHUH 3aJ1a4 U3 JPYTUX YU4eOHBIX PEIMETOB  KyPCOB
(Cc UCITOJIE30BAHUEM BHU3YaJIBHOM OIIOPHI).

BeposiTHOCTB
CJIY4aiiHOT 0
coObITHS
(69

DnemMeHTapHbIe COOBITHSL. Cnyuvaitabie COOBITHS.
bnaronpusitcTByromue 3neMeHTapHble coOObITHS. BeposTHOCTH
coObITuii. OmNbBITBI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coobIiTusiMH. CydaiiHbIi BBIOOP.

[Ipaktrueckas padbota «OnbITE ¢ PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITHSAMI.

OcBanBath Ha  0a30BOM  ypOBHe  NOHSTHUSA:
DIIEMEHTApHOE COOBITHE, CclydailHoe COOBITHE Kak
COBOKYITHOCTh  OJIarOMPUATCTBYIOIIUX  AJIEMEHTAPHBIX
COOBITHIA, PABHOBO3MOXKHBIE dJIEMEHTAPHBIE COOBITHSI.
PemaTh 3a1a4M Ha BBIUHCIICHHUE BEPOSTHOCTEH COOBITHIT
MO0 BEPOSATHOCTSIM DJIEMEHTAPHBIX COOBITHI CIIy4aifHOTO
ombITa (C WMCIOJB30BAaHUEM 3PHUTEIBHOW HATJISTHOCTH
U/1u BepOabHON OIOpHI).

PemaTh 3aa4M Ha BBIYHUCIICHUE BEPOSITHOCTEH COOBITHI
B ONBITAaX C PABHOBO3MOXXHBIMH  DIIEMEHTapPHBIMU
COOBITUSAMH, B TOM YHCIIC C IOMOIIBIO KOMIIbIOTEpa (C
UCTIONIb30BAHUEM  3PUTEINBHOM  HATIISAHOCTH  W/WMIU
BepOaTBLHOM OIOPHI).

IIpoBoauTh, M M3Y4YaTh ONBITHI C PAaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITUAMHU (C UCIOIB30BAaHUEM MOHET,
UTPATHHBIX KOCTEH, JIPYTUX MoOjIeJIei)
B XOJA€ TMpakTU4YeCKoW paldoThl (C MCHOIB30BAaHUEM
BU3YaJIbHOM OIOPBHI).

BBenenue
Teopuio rpados
CR)

B

*JlepeBo.  CBoiicTBa jJepeBa: €AMHCTBEHHOCTh  IYTH,
CYIIIECTBOBAHUE BHCSUYCH BEPIIUHBI, CBSI3b MEXKIY YHCIOM
BepIIUH U ncioM péodep. [IpaBuno ymHO eHUS. >

*QOcBanBaTh NOHATHS: JEpPeBO Kak rpad Oe3 mwuKia,
BUCsYasi BepiinHa (JIUCT), BETBb JepeBa, MyTh B JCPEBE,
JaMeTp JiepeBa.




H3yuarh cBolicTBa [epeBa: CyLIECTBOBAHUE BHUCSYEH
BEpIIMHBI, €IUHCTBEHHOCTb IMYTH MEXAY JBYMs
BCpIIMHAMH, CBA3b MCIKAY YHUCIIOM BCPIIMH W YHUCIIOM
peoep.

YuacTBOBATH B 00CY K/I€HUH PellleHH s 321a4H HA [IOUCK
U TIEpEeUYuClIeHue MyTed B JepeBe, ONpeAesieHHue 4Yucia
BEepIINH WK péOep B AepeBe, 00x01 OMHAPHOTO JepeBa, B
TOM YHUCJIE€ C TPUMEHEHHUEM MPaBUIa YMHOXKEHHUS.

Cayuaiinbie
coObITHS
(8 )

*IIpotuBomnonoxkHoe  coObitue.  Jlmarpamma — Diinepa.
OO0benuHeHue W TmiepecedyeHre coObITHil. HecoBmecTHbIE
cobbitus. dopmyna crnoxenuss BeposTHocTed. IlpaBuio
YMHOXEHHUSI ~ BEPOSATHOCTEH.  YCIOBHasg  BEPOSITHOCTD.
HezaBucumble  coObiTus.  IlpencraBnenue — ciaydaifHOro
9KCIIEPUMEHTA B BUJE JiepeBa.™

*OcBauBaTh MNOHATHA: B3aUMHO IIPOTHBOIIOJIOKHbIE
COOBITHSA, OMEpalNK HaJ COOBITUAMH, OOBEAMHEHUE U
nepecedyeHue coObITUH, auarpamma Oiinepa (Ditnepa—
Benna), coBMecTHbBIE U HECOBMECTHBIE COOBITHS.
N3yuaTh TeopeMbl O BEPOATHOCTH OOBETUHEHHUS JIBYX
coObITHI ((OPMYJIIBI CIIOKEHUS] BEPOSTHOCTEN).
Y4yacTBOBaTh B 00CY:K/I€HUM PelIeHUsT 3aJa4u, B TOM
YHClie TEKCTOBBIE 3aJla4ll Ha ONpeesIeHuEe BEPOSTHOCTEN
0o0BbeIMHEHUS M TIepeceueHus] COOBITH C TOMOIIBIO
YUCIIOBOM mpsiMoi, aumarpamm Oilnepa, (HopmyIibl
CJIOKEHUSI BEPOSTHOCTEH.

OcBauBaTthp MOHSATHS MIPABUIIO YMHOXKEHHUS
BEPOATHOCTEMN, YCJIOBHAas BEPOSTHOCTb, HE3aBUCHMBbIE
COOBITHSI IEPEBO CITy4allHOTO OIIBITA.
H3yuars cBoiicTBa  (OIpeneneHUs)
coOBITH.

Y4yacTBoBaTh B O0CY/KACHHMHM pelleHMs 3aJa4d Ha
oTpejiesieHre U UCTI0Ib30BaHUE HE3aBUCUMBIX COOBITHIA.
YuyacTBoBaTh B O00CY/KACHHMHM pelleHMs 3aJa4yd Ha
MIOMCK BEpPOSITHOCTE, B TOM YHCJIE YCJIOBHBIX, C
MCIIOJIb30BAaHUEM JIEPEBA CIIyYalHOT'O OIBITA.™

HCE3aBHUCHUMBIX

006001eHME,
KOHTPOJIb
(4 9)

[MpencraBnenue nanubix. OnucatenbHas ctaTucTuka. ['pader.
BepositHOCTB CIy4aitHOTO COOBITHS. DJIEMEHTBI
KOMOWHATOPHKHU.

IloBTOpPSITH M3YYEHHOE U BBICTPAMBATH CHCTEMY
3HAaHUH.
PemaThb 3a1a4um Ha IPEICTABJICHUE U ONIMUCAHKUE JAHHBIX C




IIOMOIIIBIO H3YYCHHBIX XapaKTEePUCTHUK (c
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIOPHI).

*Y4yacTBOBaTH B O0CYXKIEHMHU pelleHHs1* 3aJa4u C
IpUMEHEHHEM IpadoB.

Pemath, 3aJayd Ha  HAXOXJACHHE  BEPOSITHOCTU
CIIy4alfHOTO COOBITHSI IO BEPOSTHOCTSIM 3JIEMEHTAPHBIX
CO6BITI/Iﬁ, B TOM 4YHUCJIC B OIIbITaX C PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITUAMU (C BU3YaJIbHON OIOPOHA).
*Y4yacTBoBaTh B 00CYKICHHM pelIeHMA™ 3aJa4yd Ha
HaXO0XKJCHHUE BEPOATHOCTEH 0OBbEMHEHNUS U MIEPEeCeUCHUS
CO6BITI/II>1, B TOM 4HUCJIC HE3aBHUCHUMBIX, C HUCIIOJIB30BAHHUEM
rpa¢UUecKUX TpPEeACTaBICHUH U JepeBa CIy4yailHOro
OIIbITA.

*YyacTBOBaTh B 00CY:KIEHHH PpelleHHsi™ 3agadyd Ha
MepevrCIICHHe KOMOMHAIMH (YKCia MepecTaHOBOK, YUCIa
COYETAaHUH), Ha HAXOXKJAECHHE BEPOATHOCTEH COOBITHIl C
INpPUMEHEHHEM KOMOMHATOPHKHM, B TOM 4HCIE C
UCTOJIb30BaHUEM TpeyroipHuka Ilackans.

9 kaacc (He menee 34 4)

Ha3zBanue
pasaesia (TeMbl)
(4HCJ10 YacoB)

OcHOBHOe coep:kaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4al0IIHXCH

IloBTOpEHHE [IpencraBnenne  gaHHbIX.  OmnucaTtenpHass — CTaTUCTHKA.
Kypca 8 kiacca Onepanuu Hag coObITHIMEU. He3aBUCUMOCTH COOBITHH.
(44)

I[HoBTOPATH, UW3y4YEHHOE U BBICTPAUBATH CHCTEMY
3HAHWM.

PemaThb 3a1aum Ha MPeICTABIICHUE U OMTMCAHUE JTAHHBIX.
Pematp 3agauMm  Ha  HAXOXKIEHUE  BEPOSATHOCTEHN
00BEIMHEHHSI W TIEPECEUEHUs] COOBITUM, B TOM YHCIIE
HE3aBUCHUMBIX, C  HUCIOJb30BAaHUEM  TpaduuecKux
MPECTABICHUIN U IEPEBA CIIYYaHOTO OIIBITA.

PemaTth 3a1aun Ha niepevuclieHue KOMOWHAIMK (umcna




IIEPECTAaHOBOK, YHCJIA COYETAaHUM), HAa HaXOXJIEHUE
BEPOATHOCTEH COOBITHI ¢ MpUMEHEHUEM KOMOUHATOPUKH,
B TOM YHCJIE C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

JJ1IeMeHTBI
KOMOUHATOPUKH
(449)

KombunatopHoe mnpaBuno yMmHOXkeHus. llepectaHoBKH.
@akropuan. CouetaHus M 4yucio couyeTaHuil. *TpeyronbHUK
[Nackans.™ [IpakTrnueckas paboTa «Bpruucienue
BEPOSATHOCTEH C HCIIOJB30BaHUEM KOMOMHATOPHBIX (DYHKIIHIA
3JIEKTPOHHBIX TAOJIHUI.

OcBauBath Ha  0a30BOM  ypOBHe  IOHAATHSA.
KOMOMHATOpPHOE IPaBUJIO YMHOXEHHsI, YNOPsAIOYEHHAs
napa, Tpoiika 00beKTOB, IepecTaHOBKA, (PaKTOpUA YUCIIA,
COYETaHUe, YUCIO CoueTaHul, *TpeyronbHuk [lackamns.™
Pemiare nmpocreiimiue 3agauyd  Ha  [IEPEUYUCIICHUE
YIOPSAIOYCHHBIX AP, TPOEK, IEPEUUCIICHUE TIEPECTaHOBOK
U COYETaHUM BJIEMEHTOB pAa3JIMYHBIX MHOXECTB (IO
o0pasiy).

Pemats mpocreiimme 3agayM Ha NPUMEHEHHUE 4YHCIIA
coueTaHui B anredpe (COKpaléHHOE YMHOXKEHHE, OMHOM
HrloToHa) (¢ HanmpaBisioUIeil MOMOIIBIO).

Pematrh, mnpuMeHsii KOMOMHATOPHMKY, 3aJaud Ha
BBIUMCJIEHHE BEPOSTHOCTEH, B TOM YUCIE C MOMOUIBIO
AJIEKTPOHHBIX TAOJUI] B XOJ€ NpaKTHUYeCKOW paboThl (C
BHU3YaJIbHOM OTIOPOiA).

I'eomeTpnueckas
BEPOSATHOCTH
(49

*T'eomeTpuyeckasi BepoATHOCTb. CiydaiiHbIi BEIOOp TOUKH U3
(Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 JYI'H OKPYKHOCTH.™

*OcBauBaTh MOHATHE T€OMETPUUECKOI BEPOSTHOCTH.
YuyacTBOBaTh B 00CY:KICHMH PpellleHHUs] 3aJa4H Ha
HaXO0KJCHHUE BEPOSITHOCTEN B ONbITAX, IPEICTABUMBIX KaK
BBIOOp TOYEK W3 MHOTOYTOJIbHMKA, Kpyra, OTpe3Ka WiIn
IYT'H OKPY>KHOCTH, YUCIIOBOI'O IPOMEKYTKa™

HcnpiTanusa
bepnyJumn
(6 9)

UcnbiTanue. Ycnex u Heyaada. Cepust HICIBITAHUN 1O IEPBOTO
ycriexa. Mcnwitanus bepnymmm. BepostHoctu coObiThii B
cepun ucnbiTanui  bepunymmu.  IIpakthueckas paboTa
«Hcnprtanus bepHymmy.

OcBauBaTbh Ha 0a30BOM YPOBHE NMOHSATHS. UCIIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCTIBITAHUH (YCIIEX U HEy/aya),
cepusl HCIBITAaHUM, HACTYIUIEHHME IIEPBOrO  ycIexa
(neynaun), cepus ucnbiTaHui bepHymm.

Pemiate mpocreiimime 3ajauyd HA  HAXOXACHHUE
BEPOATHOCTEN COOBITHI B CEpUU UCHBITAHUM 10 MEPBOTO
ycrexa, B TOM YHCIie ¢ MPUMEHEHUEM (OPMYIbI CyMMBI
reoOMEeTPUUECKOM Iporpeccuu (C ornopoil Ha CIpaBOYHYIO




UH(POPMAIIHUIO).

Pemats  mpocreiimime 3agauM Ha  HAXOXKIEHUE
BEPOATHOCTEM  3JIEMEHTAPHBIX COOBITUH B  CEpUU
ucnbiTaHuil bepHy/uM, Ha HAaX0XIEHHE BEPOSATHOCTH
ONPEAECIEHHOIO 4YHMCJIAa YCIEXOB B CEPUM  MCHBITAHUN
bepuynu (¢ BU3yalibHO OMOpOi).

N3yuarh B X0/1¢ NPaKTH4YeCKOH padoThl, B TOM YHCIIE C
MOMOIIBbIO TU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
CepuM UCIBITAHUN bepHyum

Cayuaiinas
BeJINYHHA
()

CnyyaiiHast BeJMYMHA W paclpeniesieHUEe BEpPOSITHOCTEH.
MatemaTnueckoe OXHIAHUE W JUCHEPCHA  CIIydalHOU
BCJINYHNHBI. HpI/IMepBI MaAaTEMATHYCCKOI'O OXHAAHHUA KakK
TEOPETUYECKOTO CPEHETO 3HAUECHUS BEJINIHHBI.

[TonsiTue o 3axone 60abIIKX yucen. M3MepeHne BeposiITHOCTEH
¢ momouibo yacToT. [lppumeHenune 3akoHa 60IbIINX YHCEIL.

OcBoutp Ha 0a30BOM YpOBHe NOHSATHS: ClydanlHas
BEJIMYNHA, 3HAUEHUE CIly4aiiHOU BEJIMYMHBI,
pacnpenesieHue BEpOSITHOCTEN.

M3yuatb u 00cyXkIaThb INPUMEPHI JHUCKPETHBIX U
HENPEPBIBHBIX CIYYalHBIX BEJIMUYUH (POCT, BEC YEIIOBEKA,
YUCJICHHOCTh HACCJICHUS, IPYTUe N3MCHUNBBIC BEJTUYHUHBI,
paccMaTpuBaBIIMECs B Kypc€ CTAaTHCTUKH), MOJEIbHBIX
CIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMH
onbiTaMi (OpocaHWE MOHETHI, HUIPaJIbHOM KOCTH, €O
CIIy4aifHBIM BBIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  ypOBHe  IOHAATHA:
MaTEMaTUYECKOE O0XKMJAHUE CIIy4aliHOM BEIMYMHBI Kak
TEOPETUUYECKOE CPEIHEE 3HAUCHUE, TUCTIEPCUs CITydalHON
BEJIMYMHBI KaK aHAJIOT JUCIIEPCUU YUCIOBOTO Habopa.
Pemats 3agauMm Ha BBIYMCIEHHE MAaTEMAaTHYECKOIO
OXKHMJIAaHWS U JUCIEPCUM  AUCKPETHOW  CIIy4alHOU
BEJIMYMHBI 110 33JJaHHOMY PAcCIpEeIENICHUI0, B TOM 4HCIIE
3a/1a4, CBSI3aHHBIX CO CTPaXxOBAaHUEM U JIOTEpesIMH (C
HaMpaBJIIOIIEeH TOMOLIBIO).

3HAKOMHUTBCSI C MaTeMaTUYECKUM OXHJIAHUEM U
JUCIEPCHEN HEKOTOPBIX pacHpelesIeHud, B TOM 4YHCIIe
pacnpenesieHus CIIy4ailHOM BETUYMHBI «YUCIIO YCIIEXOB)» B
cepuu ucnbplTaHui bepHymim.

M3yyarhb 4acToTy COOBITUSS B  MOBTOPSIOIIMXCS




CIIy4alHBIX ONBITAX KAK CIy4alHYIO BEJIUYUHY.
3HAKOMHTBCS C 3aKOHOM OoJbIIKMX uucend (B ¢opme
bepuymim): npu OonbLIIOM 4YHCIE ONBITOB 4YacTOTa
coObITHSI OJIM3Ka K €r0 BEPOSATHOCTH.

Pematp 3a1a4n Ha U3MEPEHUE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HANPaBJISAIONIEH TTOMOIIBIO).

O0cykaaTh poJib 3aKOHA OOJBIINX YHCET B 000CHOBAHUT
YaCTOTHOT'O METO/1a U3MEPEHUsI BEPOSTHOCTEH.
OO0cy:xk1aTh 3aKOH OOJBIIMX YKCET Kak IPOsBICHUE
CTaTHUCTUYECKOIN YCTOMYMBOCTH B U3MEHUMBBIX SBJICHUSX,
pOJb 3aKOHA OOJBIIUX YHCEN B TPHPOJAE U B KHU3HH
YeJIoBeKa.

Oo000menne,
KOHTPOJIb
(10 )

[IpeacraBnenne  manHbIXx.  OnucaTenbHas
BepositHOCTB CIy4ailHOTO COOBITHSI.
koMOuHaTopuku. CiiydaliHble BETUYUHBI U PACIPEICTICHHUS.

CTaTUCTHKA.
DJIEMEHTHI

IloBTOPSATHL U3YyYEHHOE U BBICTPAUBATH CHCTEMY
3HAHHIA.

PemaTtp 3a1aum Ha MPeICTABICHUE U ONMCAHUE JAHHBIX.
PemaTh 3aaum Ha HAXOXKACHUE BEPOSITHOCTEH COOBITHH,
B TOM 4YHCJI€ B ONbITaX C PaBHOBO3MOXHBIMU
AJI€MEHTAPHBIMU COOBITHSMH, BEPOSITHOCTEH
OOBeMHEHUS ¥ TIepPeceYeHHs] COOBITUH, BBIUUCISTH
BEPOSITHOCTH B OTIBITAX C CEPUSIMH CITyJalHbIX UCTIBITAHUIA

[Ipu paszpabotke pabouelt mnporpaMmMbl B TEMaTUYECKOM IUIAHUPOBAHUM JIOKHBI OBITH YUTEHBI BO3MOXHOCTHU
UCTIOJIb30BaHUS AJIEKTPOHHBIX (IIU(PPOBHIX) 00pPa30BATEIBHBIX PECYPCOB, SBISIIOIINXCS Y4EOHO-METOAMYECKUMU MaTepruaIaMu
AJIEKTPOHHBIE YYEOHUKM W 3aJaYHHUKH, DJIEKTPOHHbIE OUOIMOTEKH, BUPTyaJlbHbIE
1abopaTopuu, UTPOBBIEC MPOTPAMMBI, KOJUIEKIIUU HUPPOBBIX 00pa30BATEIbHBIX PECYPCOB), UCIOIL3YEMBIMU JISI OOYUYEHUS U
BOCIIUTAHUSI PA3MYHBIX TPYII TOJb30BaTeNel, MPEICTABICHHBIMU B JJIEKTPOHHOM (IU(POBOM) BHJIE U PEATU3YIOIIUMHU

(MyJIbTUMEIUIHBIE TPOrPAMMBI,

nunaktTuaeckrue BosMoxHocTH KT, conepxanne KOTOPhIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa30BaHUM.
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