HerocynapcrBenHoe 00meofpazosaTebHOe YIpeKIeHHe
«Karomuadyeckas rumuazus . Tomcka»

PaGouasn nporpamma

IpeaMeT MaTéMaTHKa

KJ1acc 5-9

KOJIMYECTBO YaCOB B HEJEIO 5 4acoB B 5 — 6 Kjaccax;
6 gacoB B 7 — 9 xyraccax

KOJIMIECTBO YacOB B IO 170 gacoB B 5 — 6 Knaccax;
204 gaca B 7 — 9 xnaccax

YUIUTEINb Menpauk WLIT.



IosicHUTENLHAA 3ANMNCKA

Pabouas mporpaMma o MmaremMaTruke Ha ypoBEHb OCHOBHOT'O 0011er0 00pa3oBaHus sl 00yYaroImuxcs
5-9-x xmaccoB HOVY «Katonngeckas rumnasus r. Tomckay pa3paboTaHa B COOTBETCTBHH ¢ TpeOOBa-
HUSIMH:

®enepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit dexepannny;
npuka3za Munnpocsemenust oT 31.05.2021 Ne 287 «O06 yrtBepxkacHuu GeaepalbHOro rocyaap-
CTBEHHOT'0 00pa30BaTEILHOTO CTaH/IapTa OCHOBHOTO 00IIEr0 00pa3oBaHusy;

npuka3za MunnpocsenieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsiaka opraHu3anuu u
OCYILECTBICHHS 00pa30BaTENbHON IEATEILHOCTH 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOTPaM-
MaM — 00pa30BaTeIbHBIM IPOrpaMMaM HayalbHOTO OOIIEr0, OCHOBHOTO OOILEro M CpeHero oo-
uiero o0pazoBaHUsY;

CII 2.4.3648-20 «CaHuTapHO-3IUIEMHOJIOTHYECKHE TPEOOBAHUS K OpPraHM3aIisIM BOCIIUTAHUS U
00y4YeHHUs, OTJbIXa U 037I0POBJICHUS JeTeH U MOJIOCKN», YTBEP)KICHHBIX TOCTAHOBICHHEM IJIaB-
HOTo caHuTapHoro Bpada ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «I'urneHnueckue HOPMaTHBBI U TPEOOBAHMS K 00ECIIEYEHUIO OE30MaCHOCTH
u (win) 6e3BpeHOCTH JUIs YeioBeka (aKTOpOB Cpellbl OOMTAHH, YTBEPKACHHBIX TOCTAHOBJIE-
HUEM TJIaBHOI0 caHuTapHoro Bpaua ot 28.01.2021 Ne 2;

KOHIEMIMN Pa3BUTHsI MAaTEeMaTUYECKOro 0Opa3oBaHUs, YTBEPKIEHHOU pacnopsbkeHueM [IpaBu-
TenbeTBa OT 24.12.2013 No 2506-p;

OCHOBHO# 00111€00pa30oBaTeNbHOM MporpaMMbl OCHOBHOTO obmiero odpazoanust HOY «Karonu-
gyeckas TuMHa3us T. Tomckay, yrepxkaeHHoi ot 14 uronst 2022 npukazom Ne 140622/01;
y4eOHoro 1aHa ocHoBHOro obmiero oopazoanus HOY «Katonuueckast rumuasus r. Tomckay
nporpammsbl Bociiutanus HOY «Karonnueckas rumuasus r. Tomckay

[IpumepHas pabouas nporpamMma o mMaTemMaTtuke Juist oOydarommuxcst 5S—9 kiaccoB pa3paboTaHa Ha
ocHoBe DeiepaibHOIo rocy1apcTBEHHOI0 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOI'O 00111ero 06pa3o-
BaHU ¢ yYETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA, TPEIBSIBIIEMBIX K MaTeMaTH4ecKoMy o0pa-
30BaHUIO, ¥ TPAAULIUN POCCUIICKOro 00pa3oBaHus, KOTOpbIe 00ECIIEYMBAIOT OBJIa/ICHUE KIFOUEBbIMU
KOMIETEHIUSIMH, COCTaBJISIOLUIMMH OCHOBY JUIsl HENPEPBIBHOIO OOpa30BaHMSI U CaMOpPa3BUTHS, a
TaKXke IeJIOCTHOCTh OOIIEKYIbTYPHOT0, TMYHOCTHOTO U MO3HABATEIBLHOIO Pa3BUTHs 00yYarOIUXCS.
B paboueii mporpamMmMe yuteHbl Uaeu 1 nonoxeHus KoHuenuum pa3BUTHs MaTeMaTHUeCKOro oopas3o-
BaHus B Poccuiickont Penepanuu.

B snoxy uudposoii Tpancopmannu Beex chep 4eIoBeuecKoi 1eATeNbHOCTH HEBO3MOXKHO CTaTh 00-
pa30BaHHBIM COBPEMEHHBIM YE€JIOBEKOM 0e3 0a30BOI MaTeMaTHUECKON MOATOTOBKH. YK€ B IIIKOJIE Ma-
TEMaTHKa CIIy>KAT OIOPHBIM IIPEIMETOM JUISl U3YUEHHSI CMEXXHBIX JUCLIUILINH, a TIOCTIE IIKOJIBI peallb-
HOM HEOOXOAMMOCTHIO CTAHOBUTCS HEMPEPHIBHOE 00pa30BaHKE, UTO TPEOYET MOTHOIICHHOM 06a30BOM
00111€00pa30BaTEIbHOM MOATOTOBKHM, B TOM YHUCIIE U MAaTeMAaTH4YeCKOil. DTO 00yCIOBIEHO TEM, YTO B
HAIlIM JHU PacTET YUCIIO0 MPOoQecCHil, CBI3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHUEM MaTeMaTUKU:
U B cepe SKOHOMUKH, U B OU3HECE, M B TEXHOJIOTMUECKUX 00JIaCTSX, U 1aXKe B TYMaHUTapHBIX cepax.
TakxuMm 00pa3om, Kpyr IIKOJIbHUKOB, JUIsl KOTOPBIX MaTeéMaTHKa MOXKET CTaTh 3HAYMMBIM [IPEIMETOM,
pacumpsiercs. [IpakTudeckas MojIe3HOCTh MaTEMAaTUKU O0YCIIOBJIEHA TE€M, YTO €€ MPeIMETOM SIBJIs-
10TCs QyH/IaMEHTAJIbHbIE CTPYKTYpPbI HAlller0 MUpa: MPOCTPAHCTBEHHbIE (POPMBI M KOJIMUECTBEHHBIE
OTHOLIEHUS OT IPOCTEMIINX, YCBAUBAEMbIX B HEMOCPEICTBEHHOM OIBITE, 10 JOCTATOUHO CIIOXKHBIX,
HEOOXOUMBIX JJIsl Pa3BUTHUS HAyUHBIX U MPUKIATHBIX Uaei. be3 KOHKpeTHbIX MaTeMaTH4ecKuX 3Ha-
HUH 3aTPyAHEHO IIOHMMaHUE MPUHIUIIOB YCTPONCTBA U UCII0JIb30BAHNS COBPEMEHHOM TEXHUKHU, BOC-
NPUSTHE U UHTEPIPETAIHs pa3HOOOpa3HOM colManbHONU, SKOHOMUYECKOM, MONIUTHYECKON HHOpMa-
M, Manod(QeKTUBHAa MOBCEIHEBHAs MpaKTUYecKas esTeabHOCTh. KakaoMmy denoBeKky B CBoe
KU3HU TPUXOJUTCS BBIMIOJIHATH PAcu€Thl M COCTABIATH AITOPUTMBI, HAXOJIUTh U IPUMEHATH (op-
MYJIbl, BIQJETh MPAKTUYECKUMH IPUEMAaMU I€OMETPUUECKUX U3MEPEHNI U TOCTPOECHUM, YNTATh UH-
dbopMaruio, MpeJCTaBIEHHYIO B BUJIe Ta0INIl, AUArpaMM U rpa@UKOB, )KUTh B YCIOBUSAX HEONpee-
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NEHHOCTH W TMIOHUMATh BEPOSATHOCTHBIN XapakTep CIIy4alHbIX COOBITHI. OTHOBPEMEHHO C paciInupe-
HUEM cdep MPUMEHEHHUS MaTEMATHKH B COBPEMEHHOM 00111ecTBe BCE 00Jiee BaXKHBIM CTAHOBUTCS Ma-
TEMaTHUYECKHUI CTUIIb MBIIIJICHUS, POSIBIISIIOIIMICSA B ONpeAeEHHBIX YMCTBEHHBIX HaBbIKax. B mpo-
OeCCC M3YUCHUS MATCMATUKH B apCCHAJI HpI/IéMOB 1 METOJ0B MBIIIJICHUSA YC€JIOBCKA €CTECCTBECHHBIM
00pa3oM BKJIIOUAIOTCS MHAYKIMS U ASTyKIUs, 000011IeHre 1 KOHKpETU3alusl, aHallu3 U CUHTE3, KJlac-
cuuKaysg U cUcTeMaTH3anus, adcTparupoBanue U aHaynorusi. OOBEKTh MaTEeMaTHYECKUX yMO3a-
KITIOYEHHH, IpaBUiIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAaHU3M JIOTHYECKUX TOCTPOCHUH, CIIOCOO-
CTBYIOT BBIpaOOTKE yMEHHs (OPMYIUPOBATH, OOOCHOBBIBATh M JIOKA3BIBAThH CYXKJCHHS, TEM CaMBIM
pPa3BUBAIOT JIOTUYECKOE MbILUICHHE. Beaymias poib NpuHAUIEKUT MaTeMaTUKe U B (OPMUPOBAHUU
aHFOpHTMquCKOﬁ KOMITOHCHTBI MBIINIJICHUA U BOCIIMTAHUN yMeHI/Iﬁ HeﬁCTBOBaTB 110 3aIaHHBIM aJII'O-
pUTMaM, COBEpPLICHCTBOBATh M3BECTHBIC M KOHCTPYHMPOBATh HOBBIE. B mporecce perienus 3amgay —
OCHOBO Y4eOHOH AESITeNT,HOCTH HA YPOKAaX MAaTEeMAaTUKH — PAa3BUBAIOTCS TAK)KE TBOPUYECKAs U MPH-
KJIaJIHasi CTOPOHBI MblluieHUs. O0yueHue MaTeMaThKe JaéT BO3MOKHOCTD Pa3BUBATh y 00yUYaOLIUXCs
TOYHYIO, PAllMOHAIBHYIO U HH(POPMATUBHYIO peUb, YMEHHE OTOMPATh HAUOOJIee MOIXOASIINE A3BIKO-
Bble, CUMBOJIMUECKHE, TpaduuecKe CPEICTBA U1 BEIPAKEHHUsI CY>KICHHUM U HATJIATHOTO UX MPEICTaB-
JICHUSL.

Heo0xoqumMbpiM KOMIOHEHTOM 001IEH KyJIbTYpPhl B COBPEMEHHOM TOJIKOBaHUH SBIISIETCS 00Iee 3Ha-
KOMCTBO C M€TOJaMHU ITO3HAHUA I[GI\/JICTBI/ITGJIBHOCTI/I, mpeaAcCTaBJICHUEC O IMPECAMCTE U MCTOAAX MATCMa-
TUKH, UX OTIIMYUI OT METOAOB JPYIUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSX MpH-
MCHCHHA MATCMATHUKU IJIA PCHICHUA HAYYHBIX W MPUKIAIHBIX 3a71a4. Taxum 06p330M, MaTeMaTu4dc-
CKO€ 00pa3oBaHKE BHOCHUT CBOH BKJIaJ B (popMHUpoBaHUE 00IIEH KyIbTYphl YeJIOBEKa.

I/I3yquHe MaTEMATUKHU TaKXE CHOCO6CTBy€T 9CTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, ITOHMMAHUIO
KpacoThl ¥ U3AIIECTBA MAaTEMaTUYECKUX PACCYKIECHUHN, BOCIIPUATUIO TE€OMETPHUECKHUX (HOpM, yCBOE-
HUIO UACU CUMMCTPUU.

Padouasi nporpaMma no MateMaTuke
IJIA 5—6-X KJ1accoB

IIpuopuTeTHHIMH HeJAAMHU 00y4YeHHs MaTeMaTHKe B 5—~6 Kiraccax sSBISIFOTCS:

* (opMHpOBaHUE LIEHTPAIbHBIX MATEMaTUYECKUX MMOHATUH (YU CII0, BEIMUMHA, FEOMETpUYECcKas
¢durypa, nepemMeHHast, BEpOsSTHOCTh, (PYHKIHS), 00ECIIEYNBAIONINX TPEEMCTBEHHOCTD U TIEp-
CHEKTHUBHOCTh MAaTEMAaTHYECKOr0 00pa3oBaHusl 00yYaroIuXcs;

* [oJBEJIEHUE 00YYAIOIIMXCS Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aMOCBS3U MaTe-
MaTHKH ¥ OKpPY>KaloLIero Mupa, HOHUMaHUe MaTeMaTUKM KaK 4yacTH OOIIeil KyJlbTyphl yeno-
BEUYECTBA;

* Ppa3BUTHE UHTEJUIEKTYyaJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH 00yUaromuxcs, Mo3HaBaTeIbHON
AKTHUBHOCTH, UCCIEAO0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIJICHUS, HHTEPECA K U3yYECHHIO
MaTE€MaTUKU;

* (opmupoBaHue (YHKIMOHAJIHLHOW MaTeMaTHYECKOM T'PAaMOTHOCTH: YMEHHS Ppaclio3HaBaTh
NPOSIBJICHUS] MATEMAaTHUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peabHbBIX KU3HEH-
HBIX CUTYallUAX U IPU U3yUYEHUH APYTUX YUEOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEHN 1
3aKOHOMEPHOCTEH, (hOpMYyIUpPOBaTh UX Ha SI3bIKE MAaTEMATUKU M CO3[laBaTh MaTeMaTHUYeCKUe
MOJIEJIN, IPUMEHATh OCBOCHHBIN MaTeMaTU4YECKNN annapar Juisl pelIeHUs IPAaKTUKO-OPUEHTH-
POBAHHBIX 3a/1a4, UHTEPIPETUPOBATL U OLICHUBATH IIOJIyYCHHBIE PE3YIIbTaThI.

OcHOBHBIE JIMHUU COJIEp)KaHUSI Kypca MaTeMaTUK B 5—9 kiaccax: «Uuciaa U BEIYUCICHUS, «AJ-
redpa» («Anredpanueckue BEIPAKECHH», « Y paBHEHUS U HEPABEHCTBAY), «DyHKIun», «I'eomeTpus»
(«'eomeTpuueckue GUTYpHI U UX CBOMCTBa», «/3MepeHHe TeoMeTpUYECKUX BEIHUUH»), «Beposr-
HOCTb M CTATUCTHKa». J[aHHBIC JTUHWM pa3BUBAIOTCS MapaUICIbHO, KaXKJas B COOTBETCTBHUU C COO-
CTBEHHOI JIOTUKOM, OTHAKO HE HE3aBUCHMO OJ[HA OT JIPYTOii, a B TECHOM KOHTAKTE U B3aMOICHCTBHUH.
KpOMe 3TOT'0, UX O6’I)G)II/IH5[€T JIOTMYCCKasA COCTaBJIANOIIAd, TPAJUIIUOHHO IMPHUCYIIAasds MaTEMATHUKE U
MIPOHU3BIBAIONIAS BCE MATEMAaTHYECKUE KYPChI U cojiepkaTenbHblie muHun. ChopmynupoBanHoe B De-
JepAIbHOM TOCYJITapCTBEHHOM 00pa30BaTeIbHOM CTaHAApPTE OCHOBHOT'O 00IIero 0Opa3oBaHus Tpebo-
BaHUE «YMETh OIEPUPOBATH MOHITUSIMU: OIIpPe/IeJICHHEe, aKCuoMa, TeopeMa, J0Ka3aTeIbCTBO; YMEHHE
Ppacrio3HaBaTb HCTUHHBIC U JIOKHBIC BBICKA3bIBAHUWSA, IPUBOJWUTDb NPUMEPHLI 1 KOHTPIIPUMEPEI, CTPOUTH



BBICKA3bIBaHUS M OTPUIIAHUS BBICKA3bIBAHUI OTHOCUTCS KO BCEM KypcaMm, a (popMupoBaHue JJornye-
CKUX YMEHHH pacnpeensieTcs o BceM rojaM o0yueHus Ha ypOBHE OCHOBHOT'O OOIIEro 00pa30BaHMUs.
Coneprkanre 00pa3oBaHusI, COOTBETCTBYIOIIECE MPEIMETHBIM pe3ysibTataM ocBoeHus [IpumepHoii pa-
00uel mporpaMMel, pacipeeNEHHBIM 110 roJlaM 00y4YeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
YTOOBI KO BCEM OCHOBHBIM, TPUHIIMITUAIBLHBIM BOIPOcaM 00y4aromuecs: 00paiaiuch HEOJHOKPATHO,
YTOOBI OBJIaJICHHE MAaTEMAaTHYECKUMH MOHATUAMHU M HABBIKAMH OCYIIECTBIIIIOCH TIOCIEOBATEIBHO
MOCTyNaTeNbHO, C COOJIIO/ICHUEM MPUHIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYAIUCH B 00-
IIYI0 CUCTEMY MaTeMaTUYECKUX IMPEICTaBICHUH 00yJaromuXcs, pacupss u yriryomss e€, oopasys
MPOYHBIE MHOYKECTBEHHBIE CBSI3H.

MecTo yuedHoro npeamera «MaremMaTruka» B yueOHOM IUTaHE

B cooTBeTcTBHM ¢ DeepabHBIM IMOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOT'O 00-
mero oopa3oBaHUs MaTeMaTHKa SBJSIETCS 00s3aTEIbHBIM MIPEIMETOM Ha JJAHHOM ypOBHE 00pa3oBa-
Hus. «MaTemaTtukay B 5—6 Kjaccax —I10 5 y4eOHBIX 4acOB B HEJICIIO B TEUCHUE KaXKI0r0 rojia o0y-
yeHus, Bcero 3a roj 170 yacos.

Conep:xkanue ydye0HOro Kypca (1o rogam o0y4eHus )
5-i kJace

HaTtypaJibHble Yic/Ia U HYJIb.

Harypanbnoe uucno. Pan Harypansabix gucen. Yucmo 0. M300pakeHue HaTypaibHBIX YHCET TOUKAMHU
Ha KOOPJIMHATHOM (YMCiI0BO) npsamoi. [lo3unmonnas cucrema cuncienus. PuMmckas Hymeparus Kaxk
IIpUMeEp HEMO3ULMOHHOM cUcTeMbl cuucieHus. Jlecsatuunas cucrema cuuciieHus. CpaBHEHUE HATy-
PATBHBIX YHCEJ, CPABHCHHUE HATYPAITBHBIX yKcel ¢ HyJeM. CriocoOsl cpaBHeHUs. OKpyTICHUE HATY-
panbHbIX yncen. CloXeHUe HaTypaJlbHbIX YHCEIN; CBOMCTBO HYJS IMPHU CIOXKEHUHU. BblunTanue kak
nercTBre, 00paTHOE CIOKEHHUIO. Y MHOKEHHUE HATYpaJbHBIX YHCEN, CBOMCTBA HYJISI U €AUHUIBI TIPU
yMHOXeHUU. JlereHne kak neicTBre, 00paTHOe YMHOKEeHHI0. KOMIOHEHTHI eHCTBUI, CBSI3b MEKIY
aumu. [IpoBepka pesynbrara apupmerndeckoro aeicTBus. [lepeMecTUTENIBHOE W COYETATEIHHOE
CBOICTBa (3aKOHBI) CJIOKEHUS U YMHOXKEHHUS, pacCIpeIeIUTEeILHOE CBOUCTBO (3aKOH) yMHOXeHHs. Hc-
NOJIb30BaHKE OYKB JUIsI 0003HAYCHUSI HEU3BECTHOTO KOMITOHEHTA U 3aIMCH CBOMCTB apU(PMETHUIECKIX
nercTBui. JlenuTenu U KpaTHbIE YKCIIa, pa3iokKeHne Ha MHOXKUTENH. [IpocThie n cocTaBHbIE Ynca.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom. CTeneHb ¢ HATypaJbHBIM MTOKA3aTEIIEM.
3anuch 4Kcliia B BUJI€ CYMMBI pa3psIHbIX cllaraeMbiX. YUcIoBO€E BeIpaxkeHue. Boruncienre 3HaueHui
YUCIIOBBIX BBIPAXKEHUI; TOPSIAOK BBIMOJHEHUS NeUCTBUM. VICNOIb30BaHUE TIPU BBIYMCIIEHUSAX TEepe-
MECTHTENFHOTO U COUETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS M YMHOXEHHUSI, pACTIPEIEIUTEIHLHOTO
CBOMCTBA YMHOKCHHS.

JApoou.

[IpencraBnenue o 1poOu kak crioco0e 3anucu 4acTu BeanuuHbl. OObIKHOBEHHBIE 1po0u. [IpaBuibHbIE
U HenpaBUIbHbIE ApoOu. CMmelaHHas JpoOb; MPeICTaBIeHUE CMEIIaHHON ApoOU B BUIE HENPABUIIb-
HOU JIpoOu W BBIIETICHUE 10 YaCTH YKciia U3 HEmpaBUIbHOU Jpodu. M300paxkenue apobeit Tou-
KaMH{ Ha YUCIIOBOH mpsMoil. OcHOoBHOE cBOCcTBO Apodu. Cokpamenue apobeil. [IpuBenenne qpodu k
HOBOMY 3HameHarento. CpaBHeHue ipobeil. CriojkeHne U BbIUnTaHUE JpoOeil. Y MHOXKEHHE U JIeTIeHHe
npo0eit; B3auMHO-00paTHbIe 1podu. HaxoxaeHue yacTu 1es10ro U 1eJIoro Mo ero yactu. Jlecsarnynas
3anuck apooeit. [Ipencrapnenne necaTHIHON IpoOH B BUAE OOBIKHOBEHHOU. 300paxeHue aecatud-
HBIX 1po0eil TouKkaMM Ha YUCI0BOM MpsiMoil. CpaBHEHHE NECATUUHBIX Apo0eil. Apudmerndeckue neii-
CTBHSI C IECATHYHBIMU AP0OsiMH. OKpYTIIEHHE NeCATUIHBIX APOOEH.

Penrenune TeKcTOBLIX 32/1a4.

Pemnenne TeKCTOBBIX 3aaad apI/I(bMeTI/ILICCKI/IM criocooom. Pemienue moruyeckux 3aaay. Pemenue 3a-
Ja4d nepe6op0M BCC€X BO3MOJXHBIX BApUAaHTOB. Hcnonn3oBanme IIpu pCUICHUU 3a1a4 Ta6.]'II/II_I n CXEM.



Pemenne 3amay, comepikamymx 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJTUYHHBI: CKOPOCTh, BPEMSI, pACCTOSI-
HUE; [[eHa, KOJIMYECTBO, CTOMMOCTh. EIMHUIIBI H3MEPEHUs: MacChl, 00beMa, LIEHBI; PACCTOSHUS, Bpe-
MEHH, CKOpOCTH. CBs3b MEXK/Ty €IMHUIIAMHU U3MEPEHUS KOK0W BETMIMHBI. PellieHre OCHOBHBIX 3a1a4
Ha npoOu. [IpencraBienne JaHHBIX B BUJIE TAOJHII, CTOIOYATHIX JUATPAMM.

Harasinnasi reomerpus.

Harnsianeie npencraBineHus o purypax Ha IJIOCKOCTH: TOUKa, IpsMasi, OTPE3OK, JIyd, Yrojl, JoMaHasl,
MHOT'OYTOJIbHUK, OKPYXHOCTb, Kpyr. Yroi. IIpsiMoi, ocTphlii, Tynnol U pa3BepHYThIM yriibl. JlnnHa
OTpe3Ka, METPUYECKUE ETUHULIBI IJIUHBL. [[111Ha ToMaHOMH, TepuMeTp MHOroyrojibHuKa. i3mepenue u
MIOCTPOEHHUE YIIIOB € MOMOILBIO TpaHcropTupa. HarmnsnHuele npencraBieHus o Gpurypax Ha IIOCKOCTH:
MHOTOYTOJIbHUK; IPSIMOYTOJBHUK, KBaJIpaT; TPEYTOJIbHUK, O paBeHCTBE Guryp. Mzobpakenue ¢puryp,
B TOM 4HCJIe Ha KieTyaror Oymare. [loctpoenne KoHbUTypanuii U3 4acTeil mpsIMOM, OKPYKHOCTH Ha
HEJIMHOBAHHOW M KJeT4yaTtoil Oymare. Vcnoib3oBaHHE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJBHHKA,
kBazpara. [lnomaas npsMoyroiabHIUKa U MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJbHUKOB, B
TOM umciie GUryp, n300pakeHHBIX Ha KiieTuaToi Oymare. EnuHub! uamepenus miomaau. Harmsanere
MPEJICTaBICHUS O MPOCTPAHCTBEHHBIX (PUTYypax: MPSMOYTOJIbHBIN Mapajuienenunea, Kyo, MHOrorpaH-
HUKU. M300pakeHne npocTeimmx MHOrorpaHHUKOB. Pa3BepTku kyOa u napamnenenunena. Cozganue
MoJieieii MHOTOTpPaHHUKOB (13 Oymaru, MpoBOJIOKH, IJIACTUINHA U Ap.). O0beM MpsSMOYTroIbHOIO Ha-
payuenenuriena, kKyoa. EquHuUIBI nu3MepeHust o0beMa.

6-it kaace
HarypajabHble yncia.

Apudmernueckne IeicTBUS C MHOTO3HAYHBIMHU HATYPAITbHBIMU YUCIIaMH. YN CIIOBBIE BBIPAYKEHHUS, T10-
PsIOK AEHCTBUI, HCHOIB30BaHNE CKOOOK. Mcronbp30BaHNe IPU BBIUMCICHUSIX EPEMECTUTENIBHOTO U
COYETATEIIbHOIO CBOMCTB CJIOKEHHSI M YMHOXEHUS, PACIPEACIUTEIBHOIO CBOWCTBA YMHOXKCHHUS.
OxpyrieHue HaTypalbHbIX 4Hceld. Jenurenu v KpaTHble YMCIa; HAUOONBLIMM OOIIMI JenuTenb U
HauMeHblIee oluiee kpaTtHoe. JlenuMocTb CyMMBbI U IPOU3BeIeHUs. JleneHne ¢ ocTaTKOM.

Apoomn.

OObIKHOBEHHAs1 IpoOb, OCHOBHOE CBOMCTBO poOH, CoKpaileHue apodeit. CpaBHEHHE U yHIOPSA0UYH-
BaHMe apoOei. Pemenne 3a1au Ha HAXOXKACHUE YACTH OT IEJIOTO U IEJIOT0 MO ero yactu. JpobHoe
YHCIIO KaK pe3ynbTaT aeneHusd. [IpeacrapneHue qecsaTHUHOM Apodu B BHIe OOBIKHOBEHHOW ApoOu U
BO3MO>KHOCTb NPEACTaBICHUS] OOBIKHOBEHHOH IpoOH B BUJIE 1eCATUYHOM. [lecssTuunble podu 1 MeT-
pudeckas cuctema mep. Apudmernyeckue NEHCTBUS U YUCIOBBIE BHIPAKEHUSI C OOBIKHOBEHHBIMU U
JNEeCATUUHBIMU 1po0siMu. OTHoleHue. /lenenne B 1aHHOM oTHoIeHnu. MaciuTab, nponopuus. [Ipu-
MEHEHHUE MPOoNopUui NpHu pereHnu 3aaa4. [Tonstue npouenTta. BerdrciieHne mpoueHTa OT BEJIMYUHbI
1 BCIIMYUHEI 11O €€ npoueHTy. BI)Ipa)KeHI/Ie HpOIIGHTOB JOCCATUYHBIMU I[p06${MI/I. PGHICHI/IG 3a1a4 Ha
MPOLIEHTHI. BbIpa)keHne OTHOIIEHHS BEIMYUH B MPOIIEHTAaX.

ITono:kuTEAbHDBIE H OTpUIATECJIBbHBLIC YHC/IA.

ITonoxurenpHble U OTpULATENbHbIE yncia. Llenbie uncna. Monyns 4ncia, reOMEeTpu4ecKas HHTEp-
nperauus Moayis yucia. M3o006pakeHue yrcen Ha KOOpIAMHATHON NpsMoil. HUCIIOBbIE TPOMEXKYTKH.
CpaBHeHue uucen. ApupmeTndeckue ASUCTBUS C MOJOKUTEIbHBIMU M OTPUIATEIbHBIMUA YHCIAMHU.
[TpsimoyTonbHas cucTeMa KOOpJIMHAT Ha MIockocTH. KoopAnHAThl TOYKK Ha MJIOCKOCTH, abcuucca 1
opaunata. [Toctpoenue Touek u Gpuryp Ha KOOPJUHATHON TIOCKOCTH.

BykBeHHBIe BbIpasKEeHMS.



[Ipumenenue OyKB JUIs 3aITMCH MaTeMaTUYECKUX BBIPAXKCHHH U mpeiokennid. CBoiicTBa apudmeTu-
YECKUX JIEUCTBUI. byKBEHHBIC BEIPAKEHUS U YUCIIOBBIE II0JICTAHOBKY. byKBEHHBIE paBEHCTBA, HAXOXK-
JICHHE HEU3BECTHOI0 KOMIOHeHTa. PopMyibl; GOpMyIIbl IEPUMETPA U IUIOIAAM MPSIMOYTOJIbHHKA,
KBaJpaTa, 00beMa napaiesienumnesa u Kyoa.

Pelnenne TeKCcTOBBIX 3a1a4.

Pemenne TeKCTOBBIX 3a7au apudmeTndeckuM crocobom. Pemenne norudeckux 3aaad. Pemenne 3a-
nad rnepe0opoM BCeX BO3MOXKHBIX BapUaHTOB. Pelienue 3aqay, coepkaniiux 3aBUCUMOCTH, CBSI3bIBa-
IOLUX BEIMYUHBI: CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJUYECTBO, CTOMMOCTh; IPOU3BOJIUTENb-
HOCTb, BpeMsl, 00beM paboThl. EQUMHUIIBI H3MEPEeHUs: MAaCChl, CTOUMOCTH; PACCTOSIHUS, BPEMEHHU, CKO-
poctu. CBsA3b MEXAY €IMHULIAMHU U3MEPEHUS KaX/1011 BeTM4MHbI. Penenue 3a1a4, CBSI3aHHbIX C OTHO-
HIEHUEM, IPOTIOPIIMOHATBHOCTHIO BEIMYMH, IPOIICHTAMU; pEeLICHHEe OCHOBHBIX 3a/1a4 Ha IPOOH U MPo-
1eHThl. OLeHKa U IPUKUKA, OKpyTJieHue pe3yipTaTa. CocTaBieHue OyYKBEHHBIX BBIPAXKEHUH 110 yCIIO-
BUIO 331auu. [IpencraBienue JaHHBIX C MOMOIIBI0 Tabnul u auarpamm. CronOuaTble AMarpaMMbl:
YTEHHME U OCTpOEHUE. UTEHNE KPYyTOBbIX AUarpamm.

Harasagnas reoMeTrpusi.

Harnsanelie npeacraBineHus o purypax Ha IJIOCKOCTH: TOUKa, IpsiMasi, OTPE30K, JIyd, YroJ, JoMaHas,
MHOT'OYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYIOJbHUK, OKPYKHOCTb, Kpyr. B3aumHoe pacrosoxeHue
JBYX IPSIMBIX Ha IUIOCKOCTH, NTapaJljIeNIbHBIE NIPSMBIE, IEPIICHIUKYIISpHbIE IpsiMble. MI3Mepenue pac-
CTOSIHUI: MEXAy ABYMs TOUKaMH, OT TOUKH J0 IPSIMOM; JJIMHA MaplIpyTa Ha KBaapaTHoOl ceTke. W3-
MEPEHUE U MOCTPOEHHUE YIJIOB C MOMOUIBIO TPAHCHIOPTUPA. BUIBI TPEyrONBHUKOB: OCTPOYTOJIBHBIM,
IPSMOYTOJIBHBIH, TYTOYTOJIBHBIN; pAaBHOOEPEHHBIN, PABHOCTOPOHHUHN. UETHIPEXYTOIbHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. IIpsIMOyTONbHUK, KBaspaT: UCIOIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, UaroHa-
neit. 3o0pakeHne reoMeTpuieckux (puryp Ha HETMHOBAHHOW Oymare ¢ MCIIOJIb30BAHUEM IHPKYIIS,
JUHENKH, yrojbHUKa, TpaHcrnoptupa. Iloctpoenus Ha kierdaroil Oymare. Ilepumerp MHOrOyrosb-
Huka. [TonsTre momaan GUrypsl; eTUHALB U3MEpeHus riouanu. [IpubmmKkeHHOe H3MEepeHne TII0-
maau Guryp, B TOM 4Hciie Ha KBaapaTHOH ceTke. [IpubnmkeHHoe n3MepeHue JUIMHbI OKPY>KHOCTH,
wiomaau kpyra. CUMMeTpusi: IEeHTpajibHasl, 0OceBasl U 3epKajbHas cuMMeTpuu. [loctpoenne cummer-
puuHbIX ¢uryp. Harnsanele npeacTaBieHus O NPOCTPAHCTBEHHBIX (Urypax: napauienenumnes, Kyo,
npusMa, nupaMujia, KOHyC, HUIMHAP, map u chepa. M3o0pakeHue npoctpaHcTBeHHbIX puryp. [pu-
Mephbl Pa3BepPTOK MHOTOTPAaHHUKOB, IIUINH/Ipa U KoHyca. Co3/laHue MoJiesielt MPOCTPaHCTBEHHBIX (PH-
ryp (u3 Oymaru, IpoBOJIOKH, IUIaCTUIMHA U Ap.). [loHATHE 00beMa; eAUHMIIBI U3MEpEeHUsl o0bema.
O0BeM npsAMOYyroJapHOrO Napajenenunesa, Kyoa.

Ilnanupyembie pe3yJbTAThl 0CBOCHUS
yueOHoro npeamera «MaremMaTuka
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

OcBoenue yuebHoro nmpeamera «Marematrkay JOKHO 00€eCTieunBaTh JOCTHKEHHE HAa YPOBHE OCHOB-
HOTO 00IIero 00pa3oBaHus CIEAYIOUINX JTUYHOCTHBIX, METANPEIMETHBIX U MPEeIMETHBIX 00pa3oBa-
TEJIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE pe3yIbTaThl

Ilampuomuueckoe eocnumanue:

* [POSIBJIEHUEM MHTEpECA K MPOLIJIOMY U HACTOALLIEMY POCCUMCKOW MaTeMaTUKH, HEHHOCTHBIM
OTHOUIIEHHWEM K JOCTHKEHHSIM POCCHMCKMX MaTeMaTUKOB U POCCHUHCKOW MaTeMaTH4YeCKOM
IIKOJIBI, K HCIIOJIb30BAHUIO ATUX JOCTUKEHHH B IPYTHX HAayKaX U MPUKIATHBIX cepax.

I'pasicoanckoe u 0yx08HO-HpABCMBEHHOE BOCNUMAHUE:

* TOTOBHOCTHIO K BBITTOJHEHUIO 00S3aHHOCTEN TpakJaHNHA U PealTu3allii €ro Mpas,

* MpeACTaBJICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SB-
JICHUH, IPOLIEYp TPaKIAaHCKOTO 00IIecTBa (BHIOOPHI, ONPOCHI U TI.);



* TOTOBHOCTHIO K OOCYXKIEHHUIO 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM IpPUMEHe-
HUEM JIOCTHKEHUN HAayKd, OCO3HAHHUEM BAXXHOCTH MOPATbHO-3THUYECKUX MPUHIIUIOB B JIEs-
TEIBHOCTH YYEHOTO.

Tpyoosoe 6ocnumanue:

* YCTaHOBKOH Ha aKTUBHOE y4aCTHE B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTeMaTH4YEeCKON Harpas-
JICHHOCTH,

* OCO3HAHHEM BaKHOCTH MaTeMAaTUYECKOTO 00pa3oBaHUsl HA MPOTSHKEHWU BCEU JKU3HM IS
YCHEIHOW MPOQeCCHOHATLHOMN IEATETPHOCTH M PA3BUTHEM HEOOXOIMMBIX YMEHUI;

* OCO3HAHHBIM BBIOOPOM M MOCTPOCHHWEM HHAMBUAYAIbHON TPAEKTOPUHM OOpa30BaHUS U KU3-
HEHHBIX TJIAHOB C YY4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

Ocmemuueckoe gocnumanue:

*  CHOCOOHOCTBIO K 3MOIMOHATLHOMY M ACTETHYECKOMY BOCIIPHUSATUIO MATEMATUYCCKUX OOBEK-
TOB, 3aJ1a4, PELICHU, PACCYKICHHUI;

*  YMEHHUIO BUJETh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu nayuno2o nosHaHus:

* OpHUEHTAIMEH B ACSITETHLHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX MPECTABICHUN 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, IPUPOIBI U 00IECTBa,

* TIOHMMAaHHEM MaTeMAaTUYECKOW HAyKd Kak C(epbl YeTOBEUECKOUW NESATEILHOCTH, ITAIoOB €&
Pa3BUTHUSA U 3HAYMMOCTH JIJIS1 pa3BUTHS LIUBUIIU3ALIUU;

*  OBJAJCHUEM SI3BIKOM MAaTEMAaTHKH M MaTEMaTHYECKON KYJIbTYpOH KaK CPEeICTBOM IMO3HAHUS
MUDA;

*  OBJAJCHUEM IIPOCTECUIIMMU HABBIKAMU UCCIIEI0BATEILCKOM JIEATETbHOCTH.

Qu3zuueckoe gochumanue, hopmuposanue Kyiomypvl 300p08bsl U IMOYUOHATbHO20 D1IA2ONONLYYUL:

* TOTOBHOCTHIO NMPUMEHSATH MAaTEeMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS, BEICHUS
3I0pOBOT0 00pa3a KU3HU (3A0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OTABIXA,
peryisipHasi Gu3ndecKas akTUBHOCTH);

* chOpMHUPOBAHHOCTHIO HaBbIKa pedIEKCHU, IPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TAKOTO
JKe TIpaBa JAPyroro 4yeiaoBeKa.

Oxonozuyeckoe socnumanue:

* OpHUeHTaIuel Ha NMPUMEHEHHE MATEeMaTHYECKUX 3HAHWUM JJIs pelIeHus 3ajJad B 00JacTH Co-
XPaHHOCTH OKPY>Kalollei cpepl,

* [UIAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOKHBIX IMOCJIEACTBUM ISl OKPYKAIOIIEH CPEIbI;

* OCO3HaHHEM TTI00aTBLHOTO XapaKTepa SKOJOTHIECKUX MPOoOsieM U MyTel UX pelieHusl.

Jluunocmuvle pe3ynbmamel, obecneyusarowue a0anmayuio 00y4aroue2ocs K UsMeHIIoWUMCs ycio-
BUAM COYUATILHOU U NPUPOOHOU CPeObl:

* TOTOBHOCTBIO K JISHCTBUSAM B YCJIOBUSX HEONPEIEIEHHOCTH,

* T[IOBBIIIEHUIO YPOBHS CBOEH KOMIETEHTHOCTH Y€pe3 MPAKTUYECKYIO AEATENbHOCTb, B TOM
YUCJIE YMEHUE YUYUTHCS Y APYTUX JIOJEH, TPUOOpEeTaTh B COBMECTHOU JESTEIHLHOCTH HOBBIE
3HAHUS, HABBIKU U KOMIIETEHIIMH U3 ONbITA JPYTHX;

* HEOOXOIUMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM Yuciie GOPMYIUPOBATH UJEH, TTO-
HSTUS, TUIIOTE3bI 00 O0BEKTaX U SBICHUSAX, B TOM YHCIIE paHee HEe U3BECTHBIX, OCO3HABATh
neUuIuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHUE;

* CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYaIlMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIHIO
KaK BBI30B, TPEOYIOIIUI KOHTPMEp, KOPPEKTHUPOBATh MPUHUMAEMBIE PEIICHUs U JIeUCTBUS,
dbopMyIHUpOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUS, (JOPMUPOBATH OTIBIT.

MeranpeaMeTHblie pe3yJabTaThl

Memanpeomemnvlie pe3yabTaThl OCBOSHHSI IPOTrPaMMBbI y4eOHOTo npeaMera «MaTemaTHKa» XapakTe-
PHU3YIOTCS OBIIAJICHHEM YHUBEPCAILHBIMY MO3HABATEIbLHBIMU JEHCTBUSMHU, YHUBEPCATLHBIMU KOM-
MYHHKATHBHBIMH JICHCTBUSMHU ¥ YHUBEPCATHLHBIMA PEryJsiTABHBIMU JCHCTBHIMH.

1) YHuBepcaibHble MO3HaABaTeIbHbIE ICHCTBUS 00ecreunBaloT GopMHpoBaHUEe 0a30BBIX



KOTHUTHBHBIX IIPOIIECCOB 00yUaromuxcs (0OCBOCHHE METOI0B [TO3HAHUS OKPYIKAIOIIET0 MUPa; IpUMe-
HEHUE JIOTUYECKUX, UCCIICIOBATEIHLCKUX OIEpalnii, yMeHU paboTarh ¢ mHpopMaIueii).

bazosvie nocuueckue oeticmeus:

e  BBIIBJIATH M XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKH MAaTEMAaTHUECKUX OOBEKTOB, TOHATUH, OT-
HOLICHUH MEXAy IMOHATUAMH; (POpPMYJIMpOBaTH ONpENENeHUs MOHATUN; yCTaHABIMBATH CyIlle-
CTBEHHBIN NMPHU3HAK KJIacCU(UKALIUN, OCHOBAHUS JJIs1 0000IIEHUS M CPAaBHEHHS, KPUTEPUH ITPOBO-
JUMOTO aHaJIN3a;

e BOCIPUHHUMATH, GOPMYIMPOBATH U MPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIbHBIC U OTPHUIIATEb-
Hbl€, €IUHUYHBIC, YACTHBIE U O0ILME; YCIOBHBIE;

e BBIIBJIATH MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUHs B (aKTax, TaHHBIX,
HaOJIOACHUAX U YTBEPKICHUAX; MTpe/ylaraTb KpUTEPUH AJIs BBISIBICHUS 3aKOHOMEPHOCTEH U IIpo-
TUBOpEYUL;

e  JIeJaTh BBIBOJBI C UCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, N€IYKTUBHBIX U HHIYKTHUBHBIX YMO3aKIIOYe-
HHM, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

e pa3duparh JOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKAECHUH (NpsMble M OT IPOTUBHOIO), IPOBO-
IUTh CAMOCTOATEIBHO HECTIOXKHBIE JJOKA3aTEIbCTBA MATEMAaTHUECKUX (DAKTOB, BBICTPAUBaTh apry-
MEHTAaLUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHUS;

e BBIOMpATH CIIOCO0 pemeHus yueOHOH 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BBIOH-
patb HanboJiee MOAXOAAIIUN C yUeTOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHEB).

baszoevie uccneoosamenvckue oeticmeus:

e HCIIOJNB30BATh BOIMPOCHI KAaK HCCIICIOBATCIILCKHA WHCTPYMEHT ITO3HAHUS; (OPMYIHUPOBATH BO-
MPOCHI, (PUKCHPYIOIINE MPOTUBOPEUHE, MPOOIEMYy, CAMOCTOSATEIbHO yCTaHABIMBATh UCKOMOE U
JTaHHOE, POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHCE,

e MPOBOJUTH O CAMOCTOATEIHLHO COCTABIIEHHOMY IJIAaHY HECIOXKHBIA IKCIIEPUMEHT, HEOOIIBIIIOE HC-
CJICJIOBAaHKE 10 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0heKTa, 3aBUCUMOCTEH 00BEK-
TOB MEXIy COOOii;

e  CaMOCTOATEIHHO (POPMYIUPOBATH OOOOIICHHS M BBIBOJIBI TI0 PE3yJIbTaTaM IPOBEICHHOTO HAOIIIO-
JICHHSI, UCCIIeIOBaHMS, OLICHUBATh JOCTOBEPHOCTH MOTYYSHHBIX PE3YJIbTATOB, BEIBOJIOB U 0000111e-
HUM;

e TPOTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIlecca, a TAKKe BBIIBUTATh MPEINOI0KEHUS O ero pas-
BHUTHU B HOBBIX YCIIOBHUSIX.

Paboma c ungpopmayueii:

e  BBIABJIATH HEJOCTATOYHOCTh U MU30BITOYHOCTh MH(OPMAIIMH, TaHHBIX, HEOOXOIUMBIX JJIsl PEIICHUS
3ajauu;
e BbIOMpPATh, AaHATM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh MH(YOPMAIUIO PA3TUUYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;
e BbIOMpaTh GopMy IpencTaBIeHUS UHPOPMAIIUN U WILTIOCTPUPOBATh pElIaeMble 3a/laul CXeMaMH,
auarpaMMmaMM, HHOM rpadukoil 1 ©X KOMOMHALMSIMU;
e  OIICHUBATh HA/IEKHOCTb UH(OPMAIIMH 110 KPUTEPUSIM, IIPEUIOKEHHBIM YUUTEIEM WU CHOPMYIH-
POBAHHBIM CAMOCTOSITEIBHO.
2) YHuBepcaJabHble KOMMYHHUKATHBHBIE JICHCTBHS 00eCIIeunBaOT C(POPMUPOBAHHOCTh COIIMATIBHBIX
HABBIKOB 00yYaIOIINXCS.

Oobwenue:

e BOCIIpHHUMATH U q)OpMy.TII/IpOBaTI) CYKIACHUA B COOTBETCTBHUH C YCIOBUAMHU U LECTIAMHA O6HI€HI/I$I;
SICHO, TOYHO, 'PAMOTHO BbIpA’KaThb CBOIO TOYKY 3PCHHA B YCTHBIX U IMUCbMCHHLBIX TCKCTAX, NABATh
IMOsICHCHUA 110 X0y PCIICHUA 3aa4i, KOMMCHTHUPOBATH HOHy‘—IeHHI)IfI PE3YIbTAT,



e B X0JIe 00CYKIEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOI TeMBbI, TPOOIEMBI, perraeMon
3aJ]auu, BBICKA3bIBaTh UJICH, HAllCJIEHHbIE Ha TIOMCK PEIICHUS; COTIOCTABIISATH CBOU CYXKICHHUS C CyXK-
JCHUSIMH JIPYTUX YIaCTHUKOB AUAIOra, 0OHApYKNBATh PA3IMYNe U CXOACTBO ITO3UIHI; B KOPPEKT-
HOM (hopme POopMyIHPOBATH PA3HOTIIACHUS, CBOM BO3PAKEHHUS,

e TIPEICTaBIATH PE3yJIbTATHl PELICHUS 3aauH, SKCIIEPUMEHTA, UCCIEIOBAHMs, IIPOEKTA; CaMOCTOS-
TEJNBHO BBIOMPATh (OpPMAT BBHICTYIUICHUS C YYETOM 3aJad MPE3EHTALNN U OCOOCHHOCTEH ayauTO-
pHH.

Compyonuuecmeo:

e TIOHHMMATh M UCIOJH30BATH PEUMYIICCTBA KOMAHIHON M WHIMBHYyaTbHON paObOTHI TIPU PEIICHUN
yqe6HHx MAaTEMAaTUYCCKHUX 3aJa4,

e MPHHUMATH IEJIb COBMECTHOM JEATEIBHOCTH, IUTAHUPOBATh OPTaHU3AIUI0 COBMECTHOW pabOTHI,
pacmpenensaTb BUIb6l paboT, JOrOBapUBaTLCS, 00CYKIATh MPOIIECC M PE3YJIbTAT paboThl; 0000IaTh
MHEHHSI HECKOJIbKUX JIFOJICH;

L] Y4aCTBOBAThH B I'PYHIIOBBIX (bopMax pa6OTBI (O6CY)K[[€HI/ISI, O6M€H MHCHUAMU, MO3I'OBBIC IITYPMBbI
H 1p.);

L] BBITIOJIHATH CBOXO 4aCTh pa6OTbI U KOOPpAUHHUPOBATH CBOU HeﬁCTBHH C APYIr'uMH WICHAMU KOMAaH/bI;

e  OIICHMBATh KAYECTBO CBOETO BKJIA/Ia B OOIIUI MPOIYKT MO KPUTEPHUAM, CPOPMYJIMPOBAHHBIM yUaCT-
HHUKaMHU B3aHMOHeﬁCTBHﬂ.

3) YHuBepcalbHbIC peryJIiTHBHbIE JICHCTBHS 00SCIICYMBAOT OPMHUPOBAHUE CMBICIIOBBIX YCTAHOBOK
" )KU3HCHHBIX HABBIKOB JIMYHOCTH.

CLZMOOpZClHLBaI/;ZUl.'

e  CaMOCTOSITENBHO COCTAaBIATH IJIaH, AITOPUTM PELICHHS 3a/1a4l (WM €r0 4acTh), BBIOMPATh coco0
pelIeHusl ¢ YYETOM HMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH C y4eTOM HOBOM MH(POpMAIUH.

CamoxoHmpons.

e BJIAJACTHh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MpOIecca U pe3yibTaTa perieHus: MaTeMaTH-
YeCKOH 3aJ1a4M;

e MPEIBUAETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIIEHUH 3a7a4l, BHOCUTh KOPPEKTHBBI
B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAllICHHBIX OIITHNOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JICATEIbHOCTH MMOCTABICHHOM 1[N U YCIOBHIM, OOBSICHITH
MIPUYMHBI JOCTHKEHUS U HETOCTHXKEHUS 11e]T, HAXOIUTh OLITHUOKY, AaBaTh OIIEHKY MPHOOpETeH-
HOMY OIIBITY.

I[Inanupyemble npeagMeTHbIE Pe3yabTATHI OCBOCHHS
paboueii nporpamMmsl Kypca «MaremaTuka» (1o rogam o0y4eHus)
5-H KJacc

Yucaa 1 BLIYUCJIECHHUS.

e IloHuMMaTh U NMpaBUWIBHO YNOTPEOISITh TEPMUHBI, CBSI3aHHBIE C HATypaIbHBIMU YMCIIaMHU, OOBIKHO-
BEHHBIMU U JIECATUYHBIMU JPOOSIMHU.

e (CpaBHHBaTh U yHOPSAOYMBATH HATYpAJIbHbIEC YHCIIA, CPABHUBAThH B IPOCTEUIINX CIy4yasX OOBIKHO-
BEHHbIE IpOOH, AECATUUHBIE APOOH.

e CoOOTHOCHUTBH TOUKY Ha KOOPJIMHATHOM (YMCIIOBOI ) MPSMOI C COOTBETCTBYIOIIUM € YHCIIOM U U300-
pakaTh HaTypaJIbHbIE YMCJIa TOYKAMH Ha KOOPJUHATHON (YMCIIOBOM) MPSIMOH.

e Brmonuars apupmMernyeckue ASMCTBUS C HATYPaTbHBIMU YUCIAMU, C OOBIKHOBEHHBIMH IPO0SIMU
B IIPOCTEUINX CIIyYasx.

o  BBIIONHATE NPOBEPKY, NPUKUIKY PE3YJIHTATA BHIYUCICHUI.

e  OKpyrusaTh HaTypaJIbHbIE YUCIIA.



Pelnenne TeKCcTOBLIX 3a1a4.

e Pemars TekcTOBBIC 331aUN APUPMETHICCKUM CITOCOOOM U € MIOMOIIbIO OPraHM30BAHHOTO KOHEY-
HOTO TIepedopa BCeX BO3MOXKHBIX BAPHAHTOB.

e Pemare 3amaun, copepikaiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUUYUHBI: CKOPOCTh, BPEMsI, PacCTO-
SIHUE; TICHa, KOJIMYECTBO, CTOMMOCTb.

L] Hcmons3oBarts KpaTKUC 3alluCu, CXCMBbI, Ta6JII/II_IBI, O603Ha‘-IGHI/I$I IIpu pCUICHUHA 3aa4d.

o [lomp30BaThCcsi OCHOBHBIMH €IMHUIIAMU M3MEPEHHUS: IICHBI, MACChI;, PACCTOSIHUS, BPEMEHH, CKOPO-
CTH; BbIpaXaTb OAHH CAWHUIIbI, BEJIMYHUHBI YCPC3 APYTHC.

o U3Bnekarh, aHATM3UPOBATH, OIICHUBATh UHPOPMALIUIO, MTPEICTABICHHYIO B Ta0JIUIIE, HA CTOJIOYA-
TOU JuarpaMmme, UHTCPHPETUPOBATH NPCACTABIICHHBIC JaHHBIC, UCII0JIb30BATh JAHHBIC IIPHU PCIIC-
HUY 3a]1a4.

Harasagnas reoMeTrpusi.

e [lonp30BaThCS TEOMETPUICCKUMHE MOHSATUSMU: TOUYKA, MPsSMasi, OTPE30K, JIy4, yrojl, MHOTOYTOJIb-
HUK, OKPYXXHOCTb, KPYT.

e [IpuBoaHTH MPUMEPHI 0OBEKTOB OKPYIKAIOIIETO MHPA, UMEIOIIHUX (OPMY U3yUYEHHBIX T€OMETpUYE-
CKUX QUryp.

e lcmonp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C YIJIAMH: BEPIIUHA, CTOPOHA; C MHOTOYTOJIbHUKAMHU:
yroJl, BepIlIiHA, CTOPOHA, TUArOHaJb; C OKPY>KHOCTBIO: PAINYC, TUAMETp, IICHTP.

e 300paxkaTh M3ydeHHBIC TeOMETPUUYCCKUE (PUTYpHI HA HEIMHOBAHHOW ¥ KIIeTYaTol Oymare ¢ 1o-
MOIIBIO [IUPKYJIS ¥ JTHHEHKH.

e HaxomuTe IIMHBI OTPE3KOB HEMOCPEACTBCHHBIM H3MEPEHHUEM C TIOMOIIBIO JTHHEHKH, CTPOUTH OT-
PE3KH 33J]aHHOM JJIMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO pajifyca.

e lcmonb30BaTh CBOKCTBA CTOPOH U YIJIOB IPSIMOYTOJIBHHUKA, KBaJIpaTa JJIsl KX TIOCTPOCHUS, BBIUHMC-
JICHHS TUTOIIAIN U TIEpUMETpA.

e BpuuciaTh nepuMeTp M IUIONIAAb KBaaparTa, MPsSMOYTOIbHHKA, (PUTYP, COCTABICHHBIX U3 MPSIMO-
YrOJILHUKOB, B TOM YHUCIIC GUTYP, H300paKCHHBIX HA KJIeTYaToi Oymare.

e Tlonp30BaThCS OCHOBHBIMUA METPUUYECKUMHU SIMHUIIAMH U3MEPCHHUSI JUTHHBI, IUIOMIA N, BBIPaXaTh
OJTHY €JTMHUIIBI BEJTMYUHBI Uepe3 JpyTue.

o Pacno3naBare napamnenenurnen, Ky0, HCIIOIB30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, U3-
MEpPEHHUS; HAXOIUTh U3MEPEHUS NapauieNenuneaa, Kyoa.

e Buuuciars 00bem Ky0a, mapajiesienumesa mo 3aIaHHbIM U3MEPEHUSM, TT0JIb30BAThCS STUHUIIAMH
U3MepeHus o0bema.

e Pemates HeCOKHBIC 33/Ia4H HA H3MEPEHNUE T€OMETPUICCKIX BEIMUNH B MPAKTUICCKUX CUTYAIUAX.

6-if KIacc
Yuciaa 1 BLIYUCJIECHHUS.

e 3HATh U MOHUMATh TEPMUHBI, CBA3aHHBIE C PA3IMYHBIMU BUAAMHU YHCET U ClIOCOOAMH UX 3allMCH,
MePEeXOIUTh (€CIIU 3TO BO3MOKHO) OT OJAHOM (POPMBI 3alMCH YHUCIIa K APYTOil.

o CpaBHHMBaTh U YHOPSI0YMBATH LIEJbIE YUCa, OOBIKHOBEHHBIE U JECATUYHBIE APOOH, CPABHUBAThH
YKclla OJHOTO U Pa3HbIX 3HAKOB.

o BrbImonHATE, coyeTas yCTHbIE M MHCbMEHHBIE TPUEMBI, apupMeTHUECKUE ASHCTBHS C HATypalb-
HBIMH U LEJBIMU YUCJIaMU, OOBIKHOBEHHBIMU U JAECATUYHBIMU JIPOOSMU, MOJIOKUTEIBHBIMU U OT-
pHULIATEIBHBIMY YUCIIAMHU.

e  BpiuucnaTh 3HaYSHUS YUCIOBBIX BBIPAXKEHUMN, BBITOIHITD IPUKHUIKY U OLIEHKY Pe3yJIbTaTa BHIYHC-
JICHUH; BBITOJIHATH MPeo0pa30BaHMsI YUCIOBBIX BHIPAXKEHUH HA OCHOBE CBOMCTB apU(pMETUYECKUX
JNENUCTBHM.

e COOTHOCHUTH TOUKY Ha KOOPJMHATHOW MPSAMON C COOTBETCTBYIOIIMM €W YMCIOM U HM300pa)arhb
qyciia TOYKaMy Ha KOOPJAWHATHOM MPSMOM, HAaXOAUTh MOAYJIb YUCIA.

e COOTHOCHUTH TOUKHU B IIPSIMOYTOJIBHOM CUCTEME KOOPJUHAT ¢ KOOPAMHATAMHU ITON TOUKH.



e  OxpyrasTh LETbIC YKCa U IECATHIHBIC APOOH, HAXOAUTH MPUOTMKCHUS YHCEIL.
YuciioBble 1 0yKBeHHbIE BHIPAKEHHS.

o IloHnMaTh ¥ ynoTpeOsTh TEPMHUHBI, CBS3aHHBIC C 3alIMCHIO CTEIICHN YHCIIA, HAXOAUTH KBAIPaT U
KyO 4rcia, BEIYUCIATH 3HAUSHHSI YMCIIOBBIX BBIPAXKEHUH, COJIEPKAIIUX CTETICHH.

o Ilonb30Barbes MpU3HAKAMHU JISTUMOCTH, PACKIAIBIBATh HATYPaIbHBIC YHCIIA HA IPOCTHIE MHOXH-
TeJN.

o Ilonb30Barbest MacTaboM, COCTABIISATH MPOHOPIUH U OTHOIICHHS.

o Ucnonp3oBarh OyKBbI 11 0003HAUSHHSI YHCEN MTPH 3aIIMCH MaTEMATUYECKUX BBIPAKEHUN, COCTAB-
JSTh OYKBEHHBIE BRIPXKEHHS M (POPMYJIBI, HAXOANTH 3HAYCHUS OYKBEHHBIX BBIPAKEHUH, OCYIIECTB-
715151 HeOOXOIMMBIE MOJICTAHOBKU M TPE0Opa30BaHMUs.

o HaxoanTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pelnenne TeKCcTOBLIX 3a1a4.

e Pemarts MHOTOMArOBEIC TEKCTOBBIC 331249l ApU(YMETUICCKIM CIIOCOOOM.

o Pemartp 3a1auu, CBA3aHHBIE C OTHOLIEHHEM, IPONOPLMOHATIBHOCTBIO BEJIMYUH, IPOLIEHTAMHU; pe-
IaTh TPY OCHOBHBIC 33]]a4d Ha IPOOU ¥ MPOIICHTHI.

o Pemarts 3amauu, coaeprKaniyue 3aBUCUMOCTH, CBA3BIBAIOIINE BEITUMYUHBI: CKOPOCTh, BPEMSI, pacCTo-
SIHUE, 1ICHA, KOJIMYECTBO, CTOMMOCTbH; IMPOW3BOJAUTEIHHOCTh, BpeMs, 00BEM pabOThI, UCTIONB3YS
apudmeTnyeckue ACUCTBUS, OILCHKY, MPUKUAKY; MOJb30BAThCS €IUHUIIAMH H3MEPEHHUsI COOTBET-
CTBYIOIIMX BEJINYMH.

e CocrapnsaTh OyKBEHHbIE BBIPAKEHUS M0 YCIOBUIO 3a/1a4H.

e l3Bnekath nH(DOPMALIHIO, TIPEICTABICHHYIO B TA0JIMIIAX, HA TUHCWHOMN, CTOJIOYATON UITH KPYTOBOU
JuarpaMMax, UHTEpIPETUPOBATh MIPEACTABICHHbBIE TaHHbBIE; UCIIOIb30BATh JAHHBIE PU PELIECHUN
3a/1a4.

o IlIpeacraBnsate HHGOPMAIUIO C TOMOIIBIO TaOHIL, TUHEWHOM U CTONIOYATOMN TUarpamm.

Haraagnas reoMeTpus.

o [IpuBoauTh IpUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (POPMY M3YUEHHBIX T€OMETpUYe-
CKHUX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYpP, IPUMEPHI PaBHBIX U CUMMETPUUYHBIX (PUTYD.

e 1300paxkaTh C MOMOILIBIO LIUPKYJIS, TUHEHKHU, TPAHCIIOPTHPA HAa HEIMHOBAaHHOW M KJIeT4aToil Oy-
Mare U3y4eHHbIE IJIOCKHE reoMeTpudeckre GUrypbl 1 KOHPUrypauu, CAMMETPUYHbIE (DUTYPBHI.

e Tlonp30BaThCs TEOMETPUUYECKUMU MOHATHSIMH: PABEHCTBO (DUTYP, CAMMETPUS; UCIIOJIb30BATh TEP-
MHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCh CAMMETPHUH, LIEHTP CUMMETPHUH.

e HaxoauTpk BEIMYUHBI YIJIOB H3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI 33 JaHHOM Be-
JINYMHBI, [T0JIb30BATHCS NIPU PELICHUH 3a]a4 IpaJyCHON MEpPOU YIJIOB; pacllO3HAaBaTh HA YepTekKax
OCTpBIH, NPSIMON, Pa3BEPHYTHIN U TYIIOM YIJIBL.

e BbIYMCIATH AIIMHY JIOMAHOM, IEPUMETP MHOTOYTOJIbBHUKA, MTOJIb30BAaThCA €AUHULIAMU U3MEPEHUS
JUIMHBI, BBIPAKATH OJHU €IMHUIIBI NU3MEPEHUS JJIMHBI Yepe3 IpyTrue.

e HaxoauTs, UCHIOIB3Ys YEPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXKAY IBYMs TOUKaMH, OT TOUYKH
710 TIPSAMOM, JUIMHY ITyTH HAa KBaJPaTHOM CETKeE.

e Boruucnare miomans GUryp, COCTaBICHHbIX U3 MPSIMOYTOJbHUKOB, HCIIOJIB30BaTh pa3dueHue Ha
MPSIMOYTOJIbHUKY, Ha paBHbIE (UTYpHI, 1OCTpPauBaHUE A0 MPAMOYTOJIbHUKA; MTOJIb30BATHCS OCHOB-
HBIMU €UHULAMHA U3MEPEHUs IUIOIIAH; BBIPAYKAaTh OJHU €IUHULIBI U3MEPEHHUS IUIOLAAU Yepe3
IpyTHe.

o Pacno3naBare Ha MOZENAX U U300pAKEHUAX TUPAMUTY, KOHYC, IIHJIMH/IP, UCTIOJIBb30BaTh TEPMUHO-
JIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHUE, PA3BEPTKA.

o U3obOpaxaTh Ha KJIeTyaToil Oymare MpsIMOYTOJIbHBIN Mapajuieenumne.

e Brpiuucniars 00beM NpsMOYroJbHOTO Napajuiesenumnena, Kyoa, moib30BaTbcsi OCHOBHBIMH €JMHU-
[IaMH U3MEpEHHUs1 00beMa; BhIpaXKaTh OJHU €IMHUIIBI U3MEpeHHsI 00beMa yepes Ipyrue.

o PemaTp HecnoXHBIE 331a4N HA HAXOXICHUE T€OMETPUUYECKHUX BEJIMYMH B IMPAKTUYECKHUX CHUTYa-
LHUAX.



TemaTn4eckoe IVIAaHUPOBaHHE yqeﬁﬂoro Kypca

5 knacc (He meHee 170 41)

Ha3zBanmue
OcCHOBHBIE BHIBI
pasacia Ocuosroe AeATeIbHOCTH 0P
(TembI) Kypca coacpaanue o0yualommxcs
(4uCJ10 YacoB)
HatypaJibHble JlecaTrdHas cUCcTEMa CUMCICHHUS. Psint Yurarth, 3aIHCHIBATH, CPABHUBATH HATYpaAJIbHbIC YHCIIA; MpeIia- https://resh.edu
qHCIIA. HATypaJbHBIX Yncesl. HaTypanbHbIil psi. raTh M 00CYKAATh CIOCOOBI YIIOPSI0UMBAHUS YUCE]L. .ru/subject/12/

JlelicTBHUsA ¢
HATYpPaJbHBIMU

qucJIaMu
(43 4)

Uucno 0. Harypasibabie 9nciia Ha KOOPAH-
HaTHOM npsiMoii. CpaBHEHHE, OKPYTJICHHE
HaTypaJIbHBIX YHCEIL.

Apudmerndeckue 1eHCTBHS ¢ HATYpPaIIb-
HbIMH yncsiaMu. CBOMCTBA HyJIs IPU CJIO-
KECHUH U YMHOXXEHHUH, CBOMCTBA €IUHULIBI
IIpy yMHOKEHUH. [lepemecTurenbHoe u
COUYETaTEIbHOE CBOWCTBA CIIOKEHUS U
YMHOXKEHUS, PACTIPEACITUTEIIBHOE CBOM-
CTBO YMHOKEHHU.

Jlenutenu n KpaTHBIE YHACIIA, PA3JIOKEHUE
quclla Ha MHOXKHUTEN!. [lenenue ¢ ocrar-
koM. IIpoctele u cocraBHble uncna. [Ipu-
3HaKU JeINMMOCTH Ha 2, 5, 10, 3, 9.
CremneHb ¢ HATYpaJIbHBIM [TOKA3aTEIEM.
YucnoBsle BbIpaXXeHUsI; MOPSIIOK JEH-
CTBUH.

Pemienue TekcTOBBIX 3a7a4 Ha Bce apud-
METHYECKHE JEHCTBUS, Ha IBUKEHHE U T10-
KyIKH

H300paxkaTh KOOPAMHATHYIO MPAMYIO, 0TMEYATh YKClia TOYKaMHU Ha
KOOPJMHATHOW MIPSAMOM, HAXOAUTh KOOPIUHATHI TOUKH.
HccaenoBathb cBoiicTBa HaTypaJbHOTO psifa, uncen 0 u 1 mpu croxe-
HUU 1 YMHOKEHUHU.

Hcnoab30BaTh NPaBUJIO OKPYTIICHUS HATYypPaIbHBIX YUCE.
BoinoaHsaTs apudmernyeckue JeicTBUS ¢ HATYPAIbHBIMU YHC-
JaMU, BBIYMCJIATH 3HAYCHUST YUCIIOBBIX BRIPAXKEHUN CO CKOOKaMU 1
0e3 CKOOOK.

3anucpIBaTh IPOU3BECHUE B BUJIE CTENICHU, YMTATH CTETICHU, MC-
M0JIb30BaTh TEPMUHOJIOTHIO (OCHOBaHHE, TTOKA3aTeNb), BHIYUCISATH
3HAYEHHUs CTCIICHEI.

BbInoTHATH NPUKUAKY M OLEHKY 3HAYEHUI YUCITIOBBIX BBIPAXKEHUH,
npeaiaratb ¥ NPUMEHATHh NPUEMBbI IPOBEPKH BHIUMCICHUH.
Hcnoab30BaTh NpH BHIYMCIEHUSIX TIEPEMECTUTEIIHLHOE U COUETATEIh-
HOE CBOICTBA CIIOKEHUS U YMHOXKEHHUS, pacIIpeeIUTEIbHOE CBOMCTBO
YMHOXEHUS; GOpMYJIMPOBATH U NPUMEHSITH MPaBUJIa TIPeoOpa3oBa-
HUS YMCTIOBBIX BBIPAKEHUN HA OCHOBE CBOMCTB apu(PMETUUECKUX JIeH-
ctBuil. McesienoBaTh YMCIOBBIE 3aKOHOMEPHOCTH, BBIABUIATH U
000CHOBBIBATH THNOTE3bI, GOPMYIHPOBATH 00001ICHUSI U BHIBO/bI
10 pe3yJIbTaTaM MPOBEAEHHOTO UCCieI0BaHNs. POpPMYJINPOBATH
omnpeeJieHHs JICJIUTENS U KPAaTHOTO, Ha3bIBATh JICIUTENIN U KPATHbBIE
YHUCia; PACMO3HABATh IIPOCTHIE M COCTABHBIC YHCIIA; (DOPMYJIHPO-
BAaTh U NIPUMEHATH NPU3HAKH JIeTUMOCTH Ha 2, 3, 5, 9, 10; npume-

5/

https://fincult.i
nfo/teaching/m

etodicheskie-
materialy/

Karamor 0Oec-
IUTATHOTO LUQ-
pPOBOTO  KOH-
TEHTa Ha
educont.ru (1C,
MIPOCBEIICHHE,
¢doxcdhopa, Ho-
BBIH JIMCK)
https://www.ya
Klass.ru/

https://uchi.ru/
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https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
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HATH AJTOPUTM Pa3JI0KEHUS YKCia Ha IPOCThIE MHOKUTEIN; HAXO-
JAUTH OCTaTKHU OT JEJICHUS U HETIOJIHOE YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O HATYPaJIbHbIX
qrciiaxX, MPUBOAUTH NPUMEPbI U KOHTP- IPUMEPHI, CTPOUTH BbICKA-
3bIBAHUSA U OTPUIIAHUS BBICKA3bIBAHUI O CBOMCTBAX HATYPAJIbHbBIX Y-
CellL.

KoncTpyupoBaTth MaTeMaTH4eCKHe NPeIJI0KEHH C IOMOIIBIO CBS-
30K «H», «UITN», «ECIH..., TO...».

Pemarhb TekcTOBbIE 337aUl apUPMETUUECKUM CIIOCOOOM, HCII0JIb30-
BaTh 3aBUCUMOCTH MEX]ly BEIMYMHAMHU (CKOPOCTh, BPEMs, pPacCTOsI-
HUE; 1IeHa, KOJIMYECTBO, CTOUMOCTb U JIp.): AHAJIU3HPOBATH U OCMbIC-
JIMBATh TEKCT 33/1a4H, nepedopMyJIMpPoOBaTh YCIOBUE, H3BJIEKATH
HEO0OXOUMbIE JaHHbIE, YCTAHABJIUBATH 3aBUCUMOCTH MEX]y BEJINUH-
HAMH, CTPOUTH JIOTHYECKYIO LIEMOYKY PACCYKICHUM.

Harasanas
reoMeTpus.
JIuHuM HaA
IJIOCKOCTH
(12 )

Touka, npsiMasi, 0OTpe30K, J1y4. JIomaHasi.
N3mepenue niauHbI OTpe3Ka, METPUUYECKUE
eAUHULBI U3MepeHus JUIMHbIL. OKpPYKHOCTh
U KPYT.

ITpakTuyeckas pabdora «IloctpoeHue y3opa
13 OKPYKHOCTEW».

VYroua. IIpsamoit, ocTpsIi, TyHOW U pa3BEp-
HYTBIN yruibl. I3MepeHue yrios.

IIpakTnyeckas padora «Iloctpoenue yr-
JIOB»

Pacno3naBaTth Ha yepTekax, pUCyHKaX, OMUCHIBATD, UCIIONIb3Ysl TEP-
MHUHOJIOTHIO, U H300PakaTh C IOMOIIbIO YEPTEKHBIX HUHCTPYMEHTOB:
TOUKY, IIPAMYIO, OTPE30K, JIy4, YI0Jl, IOMaHyI0, OKPYKHOCTb.
Pacno3naBaTh, NpUBOAUTH NPUMEPbl 00BEKTOB PEANIbHOIO MUPA,
uMerIux GopMy H3ydeHHBIX (PUTYD, OLleHUBATDH UX JIUHEWHBIE pa3-
MEpBI.

Hcnoab3oBaTh JIMHEWKY U TPAHCIIOPTUP KAK MHCTPYMEHTHI IS I10-
CTPOCHHUSI U U3MEPEHUS: M3MEPATH JUIMHY OTPE3Ka, BEIMYHUHY yTJIa;
CTPOMTBL OTPE30K 3aJaHHOM JUIMHBI, YTOJI, 3alaHHON BEIIMYUHBI; OT-
KJIaJAbIBaTh LUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH OKPYKHOCTb 3a/aH-
Horo paguyca. U300paxkaTh KOHQUTypaluu TeOMETPUYECKUX GUTYp
13 OTPE3KOB, OKPYKHOCTEM, X YaCTEN HA HEJTMHOBAHHOMN U KJIETYATOU
Oymare; nmpemjiaraTb, ONMUCbIBATH MU 00CYKAaTh CIIOCOObI, AJIT0-
PHUTMBI IIOCTPOEHUS.

Pacno3naBath M n300pakaTh Ha HEIMHOBAHHOW U KJleTyaTol Oymare
IIPSAIMOM, OCTPBIN, TYIIOU, pa3BEPHYTHIN YIJIbI;, CPABHUBATH YIJIbL.
Bo14ucasTh JIMHBI OTPE3KOB, TOMAaHbIX.

IlonuMaTh M MCNOJIB30BATH NPU PELICHUH 32124 3aBHCUMOCTH
MEXYy €INHULIAMH METPUUYECKON CHCTEMBI MEDP; 3HAKOMMTBCH C
HEMETPUYECKUMU CUCTEMAMU MEP; BBIPAKATh JUIMHY B Pa3IN4YHbIX
EAMHUIAX U3MEPEHUSI.

https://resh.ed
u.ru/subject/1
215/
https://fincult.
info/teaching/
metodicheskie
-materialy/
Karanor Oec-
IIJIATHOTO

1 poBoOro
KOHTCHTA Ha
educont.ru
(1C, mpocse-
menue, (oxc-
dbopn, HOBBIU
JIACK)

https://www.y
aklass.ru/

https://uchi.ru/
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HcceaenoBath Gurypsl 1 KOHOUTYpAIUH, UCTIONB3Ys IHU(PPOBBIE pe-
CYpPCHI

OOLIKHOBEHHEIE
apooun
(48 1)

Jpo6b. IIpaBuibHbIC M HENPABUIBHBIC
npobu. OcHoBHOE cBOICTBO 1podu. Cpas-
HEHHE TPOoOeH.

Crio)KeHUe ¥ BEIYUTAHUE OOBIKHOBEHHBIX
npoOeit. CmenanHas 1po0b. Y MHOXKEHHE
U JieJieHie OOBIKHOBEHHBIX JPO0Oeii; B3a-
UMHO-00paTHBIE IPOOH.

Pemenne TeKCTOBBIX 3a1a4, COIEPKAITIX
npobu. OCHOBHBIC 3372491 HA JPOOH.

[IpumeHenue OyKB /Ui 3alIMCH MaTeMaTH-
YECKUX BBIPAKECHUU U IPEUIOKEHUN

MoaeanpoBaTh B rpaduiecKoi, mpeaMeTHOH (hopmMe, ¢ TOMOIIBIO
KOMIIBIOTEpA ITOHATHUS U CBOMCTBA, CBSI3aHHBIE ¢ OOBIKHOBEHHOM ApO-
Obt0.

YUuTaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC APOOH, Mpe-
Jlaratb, 000CHOBBIBATH U 00CYKAAaTh CIIOCOObI YIIOPSI0YMBAHUS
IpoOeii.

N300paxkaTb 0OBIKHOBEHHBIE IPOOU TOYKAMU Ha KOOPIUHATHOU Tpsi-
MOW; HCMOJb30BATH KOOPIUHATHYIO MPSIMYIO IJIsl CpaBHEHUS APOOEH.
®opmMyIMPOBaTh, 3AIMCHIBATH € MOMOUIBI0 0YKB OCHOBHOE CBOM-
CTBO OOBIKHOBEHHOH JIpOOH; MCIOJIb30BAaTh OCHOBHOE CBOMCTBO
IpoOH ISl COKpaIleHus Apooeii u mpuBeeHus: ApoOr K HOBOMY 3Ha-
MEHATEJIO.

IIpencraBiasiTh cCMeNIaHHYO ApOOb B BUJIE HETIPABUIHLHON U BBIJIE-
JATH 1EJIYI0 YacTh YKciia U3 HEpaBUIbHON ApOOH.

BoinosHaTs apudmernyeckne aeidcTBUsI ¢ OOBIKHOBEHHBIMU JIPO-
OsIMM; IPUMEHSITH CBOMCTBA apU(PMETUUECKUX IeHCTBUM AJIs palyo-
HaJIU3alUH BBIYUCICHUI.

BbINOJHATH NPUKHIKY U OLEHKY pe3yJibTaTa BEIUYMCICHU; MpeaJia-
raThb U NPUMEHATH NPHUEMBI IPOBEPKHU BBIUNCICHU.

IIpoBoauTh McCIeI0BAHUS CBOMCTB IPOOEH, OMUPasiCh HA YUCIOBbIE
HKCIIEPUMEHTHI (B TOM YHUCIIE C TIOMOIIbIO KOMITBIOTEPA).
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O APOOSX, MPH-
BOJAMTH PUMEPBI U KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAHUSA U OT-
pUIIaHUS BBICKA3bIBAHUM.

PemaTh TEeKCTOBBIE 3a7a4H, COJEpIKAIINE APOOHBIE NaHHbIE, U 3a7a91
Ha HaXO0XJCHHE YaCTH IIEJIOTO M IIEJIOTO 110 €0 YacTH; BBISIBJIATH HX
CXO0JACTBA U pa3aun4us. MoaeJupoBarhb X0 PELICHUS 3a/1a4H C I10-
MOIIBIO PUCYHKA, CXEMBI, TAOJIHUIIHI.

IIpuBoauTH, pa30upaTh, OLEHUBATH PA3JIMYHBIEC PEIICHMUS, 3aMIUCH
pELIEHNI TEKCTOBBIX 3aJa4.

Kputnyecku oneHuBaTh NOJIYYEHHBIN pe3ysbTaT, OCYIIECTBIATH Ca-
MOKOHTPOJIb, TPOBEPSIsI OTBET HA COOTBETCTBUE YCIOBUIO, HAXOAMTh

https://resh.edu

.ru/subject/12/
5/

https://fincult.i
nfo/teaching/m

etodicheskie-
materialy/
Karamor 0Oec-
IJIaTHOTO 1TU(-
pOBOTO  KOH-
TEHTa Ha
educont.ru (1C,
IIPOCBEIICHHE,
¢doxcdhopn, HO-
BBIN JHCK)
https://www.ya
Klass.ru/

https://uchi.ru/
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OIINOKH.
3HAKOMHTBCSI ¢ HCTOPHEi Pa3BUTHS apUPMETHKH

Harasipnas

reoMeTpus.
MHuoroyroJib-
HHUKH

(10 )

MHoroyronsHuku. YeTbIpEXYyTroJbHUK,
IIPSIMOYTOJIbHUK, KBaJpaT.

[IpakTuueckas pabora «Iloctpoenue mps-
MOYTOJIbHUKA C 3a/IaHHBIMUA CTOPOHAMH HA
HEJIMHOBAaHHOM Oymarey.

TpeyroiabHUK.

[Inomane n nepuMeTp NpsMOYrojJbHUKA U
MHOI'OYT'OJIbHUKOB, COCTABJICHHBIX U3 MPsI-
MOYTOJIbHUKOB, €IMHULIbI U3MEPEHUS IUIO-
maau. [leppuMerp MHOTO yroJibHUKA

OnuceiBaTh, HCMOJIb3Y TEPMHUHOJIOTHIO, H300PaKATH C IOMOIIBIO
4epTEKHBIX UHCTPYMEHTOB U OT PYKH, MOJIEIIMPOBATh U3 OyMaru MHO-
TOYTOJIbHUKHU.

IIpuBoauTH NpUMepbI 00HEKTOB peaIbHOr0 MUPA, UMEIOUINX (hopMy
MHOTI'OYTI'OJIbHUKA, IIPSIMOYTOJIbHUKA, KBaJlpaTa, TPEyTrOJIbHUKA, OLleHH-
BaTh UX JIMHEHHbIE pa3Mepbl. BBIYHCIATH: IEPUMETP TPEYTOIbHUKA,
PSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA; IJIOMIA/b IPSIMOYTOIbHHKA,
KBajipaTa.

N300paxkaThb 0CTPOYTOJIbHBIE, IPSMOYTOJIbHBIC U TYNOYTOJIbHBIE TPe-
YTOJBHUKH.

CTpouTthb Ha HEJIMHOBAHHOM M KJIeTYaTOl Oymare KBajpar U IpsiMo-
YTOJIBHUK C 3aJlaHHBIMU JUIMHAMU cTopoH. McenienoBaTh cBolicTBa
IPSIMOYTOJIbHUKA, KBaJpaTa IyTEM 3KCIIEpUMEHTA, HaOJII0IeHUS, U3-
MEpeHUs1, MOJICIMPOBAHUS; CPAaBHUBATh CBOWCTBA KBaJApaTa U MpsiMO-
yronbHuKa. KoHCTpynpoBaTh MaTeMaTH4YecKHe MPeIJI0OKeHHUs C T10-
MOIIBIO CBSI30K «HEKOTOPHBI», «11000i». Pacno3HaBaTh UCTUHHBIE U
JIO’)KHBIE BBICKA3bIBAaHUSI O MHOTOYT'OJIbHUKAX, IPUBOAUTDH NPUMeEpPbI U
KOHTPIIPUMEDBI.

HccaenoBarh 3aBUCHMOCTB IUIOINAAN KBAIpaTa OT JJIMHBI €r0 CTO-
POHBI.

Hcnonb3oBaTh cBOMCTBA KBaIpaTHOW CETKHU JJIsl IOCTPOEHUS (DUTYD;
pa30uBaTh NPSIMOYTOJIBHUK HA KBaJIpaThl, TPEYTOJIBHUKH; COCTAB-
JISITh QUTYpPBI U3 KBAJPATOB U MPSIMOYTOJbHUKOB U HAXOJAUTh UX ILJI0-
11a/1b, pa30UBaTh (GUTyphl Ha MPSIMOYTOJILHUKY U KBaJpaThl U HAXO0-
JUTh UX IUIOMIA/Ib.

BeipaxkaTh BeJIMUMHY IUIOLIA/IA B PA3IMUHBIX €IMHULIAX U3MEPEHUS
METPUYECKOM cHUCTEMBI MEp, HOHUMATh M UCI0JIb30BaTh 3aBHCUMO-
CTH MEXAY METPUYECKUMU €AMHULIAMU U3MEPEHMSI TIIIOIIAIHN.
3HaKOMMTBCS ¢ NPUMepPaMM NPUMeHeHUs TUIONIA U U IepuMeTpa B
IIPAKTUYECKUX CUTyauusax. Pemars 3a5aum U3 peanbHON XKU3HH,
npeIaraTh M 00Cy:K1aTh pa3 JUYHbIE CIIOCO0bI pEIICHHs 3a/1a4

https://resh.e

du.ru/subject
/12/5/

Karanor 6ec-
IJIaTHOTO UG-
POBOTO KOH-
TEHTa Ha
educont.ru
(1C, mpocse-
menue, hoxc-
dhopa, HOBBII
JTCK)

https://www.

yaklass.ru/
https://uchi.r

u/

JlecsiTHUHBIE

Jlecsituunas 3anuck apoOeil. CpaBHeHHE

IlpeacTaBiasaTh NecATUYHYIO ApOOb B BUJIE OOBIKHOBEHHOM, YHTATh U
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apooun
(38 4)

JECATUYHBIX IPOOCH.

JIeicTBHSI ¢ JECITHYHBIME IPOOSMHU.
OkpyriieHHe JeCATUYHBIX APOOCH.
Perrenue TeKCTOBBIX 3aj1a4, COACPIKALITUX
npoou. OCHOBHBIE 3a Aauu Ha IpoOHU

3alUCBhIBATH, CPABHUBATH JICCATUYUHBIE IPOOH, MPeAIaraTtb, 000CHO-
BbIBATh U 00CYKIaTh CIIOCOOBI YIIOPSAOUYMBAHMS IECATUYHBIX JIPO-
Oell.

N306paxkaTh AeCATUYHBIC IPOOH TOYKAMHU HA KOOPJUHATHOMN TIPSIMOM.
BbISIBJASITH CX0ACTBA U PAa3JIMYHUS [TPaBUIT apUPMETHUECKUX JIeH-
CTBUM C HATypaJIbHBIMUA YUCJIAMH U JIECATUUHBIMU APOOSMU, 00bsIC-
HATH UX. BBINOJIHATH apudmMeTndeckue 1eHCTBUS C 1eCATUIHBIMU
JIpOOSIMU; BBIMOJHATH MPUKUIKY H OLIEHKY Pe3yJIbTaTa BIUUCIIC-
HUM.

IIpuMensTH cBoOiicTBa apu(METHUECKUX ACUCTBUH IS palliOHAII3a-
I BLIYUCIICHUMN.

IIpumeHSITH NPABUJIO OKPYIJIEHUS AecAITUYHBIX 1poOeii. [IpoBo-
JTUTH UCCIETI0BAHUS CBOUCTB JICCATUIHBIX IPOOCH, ONMUpasch Ha YHnC-
JIOBBIE DKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBIO KOMITbIOTEPA), BbI-
JABUIaTh THNOTE3bI ¥ IPUBOJIUTH UX 0OOCHOBAHHS.

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIE BBICKA3bIBAHUS O APOOSIX, MPH-
BOJIMTH IIPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUSA U OT-
pHULIaHUS BbICKA3bIBAHUM.

Pemarhb TekcTOBBIE 337aUH, COJEpIKAIINE APOOHbIE TaHHbIE, U Ha
HAaxXO0’KJIEHHE YaCTH 1IeJIOr0 U LEJIOr0 M0 €ro YacTH; BhISIBJIATH HX
CXO/ACTBA U pa3jIM4Hus.

MopaeanpoBaTh X0/ PEIICHHS 33Ja4H C TOMOIIbIO0 PUCYHKA, CXEMBI,
tabnuiel. [IpuBOAMTL, pa30upaTh, OLlEHMBATHL PA3TUYHBIC PEIICHHUS,
3aMUCH PELIEHUN TEKCTOBBIX 3a/au.

OnepupoBaThb IpOOHBIMH YHUCIIAMHU B PEATHHBIX )KU3HEHHBIX CUTYa-
LHUAX.

Kpurnuyecku oueHUBaTh MMOJTYYEHHBIN PE3YIbTAT, OCYIIECTBISATH Ca-
MOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBUE YCIOBUIO, HAXOIUTh
OIMOKH.

3HAKOMUTBCS C UCTOPHEH Pa3BUTHS apU(PMETHKH.

Harasanas
reoMerpus.
Tesa u purypsi

Muororpanauku. M300paxkeHre MHOTO-
IPaHHUKOB. Moien MpOCTPaHCTBEHHBIX
TeJl.

Pacno3HaBaTh Ha yepTeKax, pUCYHKAX, B OKpPY:KallleM Mupe
NpSMOYTOJIbHBIN Mapasienenunes, Kyo, MHOTOrpaHHUKH, ONUCHIBATh,
UCI0JIb3YSl TEPMUHOJIOTHIO, OLIEHUBATH JIMHEHHbBIE pa3Mephl.




B MMPOCTPAHCTBE
O

[IpsiMOyTONBHBIN MapasuIeNenue, Kyo.
Pa3BépTku KyOa u napaisenenumnesa.

[IpakTuyeckas padora «Pa3BépTka KyOay.

O0BéM KyOa, IPAMOYTOIHHOTO Tapasiiesne-
nunena

I[IpuBoauTH NpUMeEPHI 00BEKTOB PeaTbHOT0 MUPA, UMEIOITNX (HopMy
MHOTOI'PaHHHUKA, TPSMOYTOJIBHOTO IapajuiesienuIesa, Kyoa.
M3o00paxarh Ky0 Ha KieTyaTol Oymare.

HccaenoBath cBoiicTBa Ky0a, mpsMOYTOJILHOTO MapauieenuIe/a,
MHOT'OI'PAaHHUKOB, UCIIOJIb3YsI MOJICIH.

Pacno3HaBath U H300pakaTh pa3BEPTKU KyOa 1 mapayyieenuneaa.
MopaeaupoBaTth Ky0 1 napajuiesenurnes u3 OyMaru u mpoynx MaTepu-
aJIoB, 00BSICHATH CIOCO0 MOJICITUPOBAHUS.

HaxoauTth u3MepeHus, BBIYUCISTD IUIOMAb ITOBEPXHOCTH; 00BEM
Ky0a, MPsIMOYTOJILHOTO NapasuiesienuIe1a; HCcJIe10BaATh 3aBUCH-
MOCTh 00BEMa Ky0a OT JUIMHEI ero pedpa, BLIABUIATH U 000CHOBBI-
BaTh rMIOTE3Y.

Hao6/101aTh 1 NIPOBOAMTHL AHAJIOTHU MEX/Y MOHATUSIMU TUIOIIAAN U
00bEMa, IepuMeTpa | IUIONIAId MOBEpXHOCTH. Pacmo3HaBaTh UCTHH-
HBIC U JIO)KHBIEC BHICKA3bIBAHUS O MHOTOT'PAaHHUKAX, MIPUBOAUTH MPHU-
MepbI ¥ KOHTPIIPUMEPBI, CTPOUTDH BHICKA3bIBAHMS U OTPUIIAHUS BbI-
CKa3bIBaHUH.

Pemiars 3a1a4u U3 peajabHOU KU3HU

IToBTOpPEHUE M
00001meHue

(10 4)

[ToBTOpEHNE OCHOBHBIX MOHATUIA U METO-
JIOB Kypca 5 kiacca, 000011eHue 3HaHui

BoruncasaTh 3HaUCHUS BBIPA)KEHNUH, COAEPIKAINX HATypaJIbHbIE
qucia, OOBIKHOBEHHBIE U IECATHYHBIE APOOH, BBIMOIHATE peodpa3o-
BAHMSI YHCEIL.

Bb10npaTs criocod cpaBHEHUs 4KCEll, BBIYMCIECHUH, IPUMEHATH
CBOICTBA apu(pMETHUECKUX AEHCTBUI JUIsl palliOHAIN3aIK BbIYHCIIE-
HUH.

OcyumecTBIATE CAMOKOHTPOJIb BBIIOJIHIEMBIX JEUCTBUI U CaMOIIPO-
BEPKY pE€3yJIbTaTa BbIUMCIICHUH.

Pemate 3a1a4m u3 peanbHON XKU3HU, IPUMEHATh MaTeMaTHYEeCKUe
3HAHUSA JUIA pellleHus 3a71a4 U3 Ipyrux yueOHbIX IPEIMETOB.

Pemars 3a5aun pa3HbIMH CI0C00aMH, CPABHHBATDH CIIOCOOBI pellie-
HUs 331444, BBIOMPATH PallHOHAJIBHBIN C1I10CO0




6 xkaacc (He menee 170 u)

Ha3Banue
paziena OCHOBHOE OcCHOBHBIE BHJBI
AeATeTbHOCTH 0P
(TembI) Kypca concpranme o0yuyauuxcsi
(4HCJ10 YacoB)
HartypaabHble Apudmerndeckue AeHUCTBUS C MHOTO- BoinoiHsiTe apupmernieckne 1efCTBHSI C MHOIO3HAYHBIMU HATY- | https://www.ya
yucaa 3HAYHBIMU HATYPAIbHBIMU YUCIAMHU. paIbHBIMU YUCIIAMU, HAXOJAUTh 3HAYEHHUSI YUCIIOBBIX BBIPDAKEHUN CO | klass.ru/
(30 YucnoBble BBIPAKEHHUSI, TOPSAIOK ACH- CcKOOKamu 1 0e3 CKOOOK; BBIYMCJIATH 3HAYeHHUsI BHIPAKEHUH, CoJiep-

CTBUH, UCIIOJIb30BaHUE CKOOOK. OKpyT-
JICHUE HATypaJIbHbIX YUCEI.

JlenuTenu U KpaTHBIE YKCIIa; HAUOOJIb-
WA OOIIMI IEIUTENb U HAUMEHbIIIEE
oO11ee KpaTHoe.

Paznosxenue yucia Ha MPOCThIE MHOXKH-
Tenu. J{enuMocTs CyMMBI U IPOU3BEIE-
Husl. JleJieHne ¢ OCTaTKOM.

Penienne TeKCTOBBIX 3aa4

JKalUX CTEIICHU. BBINMOIHATL NPUKHUAKY H OLEHKY 3HAYCHUH YKC-
JIOBBIX BBIPAKEHUI, IPUMEHATh NPUEMBbI IPOBEPKH PE3yibTaTa.
Hcnoab3oBaTh NpH BIYMCICHUAX IEPEMECTUTENBHOE U COYETA-
TEJIbHOE CBOMCTBA CI0KEHUS M YMHOKEHUS, PACIIPEAEIUTEIbHOE
CBOWCTBO YMHO)KEHUSI OTHOCUTEIILHO CIIOKEHUS, CBOMCTBA apudme-
TUYECKUX JICHCTBUMN.

HccaenoBarh 41CIIOBbIE 3aKOHOMEPHOCTH, IPOBOJAUTH YHCIIOBBIE
9KCIIEPUMEHTHI, BBIABUIATh H 000CHOBBLIBATH IHIIOTE3bI.
®opMyJIMpOBaTh ONpeaeeHHs JICTUTENS U KPaTHOTO, HauOoJIb-
11ero o0IIero AeIUTENsl U HaUMEHbIIEro 00IIero KpaTHoro, mpo-
CTOT'0 M COCTaBHOTO YMCE; UCIIOJIB30BATh ATH MOHATHS IIPH pelie-
HUH 3a/1a4.

IIpuMeHATH AATOPUTMBI BBIUMCIICHNUS HauOOJIBIIEro 00IIEero AeIu-
TeJIsl 1 HAMMEHBILIET0 00IIero KpaTHOTO JIBYX YHCEIl, allTOPUTM pa3-
JIO’KEHHUSI YHCIIA HA TIPOCTHIE MHOKUTEIH.

HccaenoBarh ycioBus nenuMocty Ha 4 u 6.

HccaenoBatb, 00cyx1aTh, POPMYIUPOBATH U 000CHOBBLIBATH
BbIBO/I O YETHOCTU CYMMBI, IPOU3BEICHHUS: IBYX YETHBIX YHCET,
JBYX HEUETHBIX YMUCIIE€, YETHOIO U HEYETHOIO YHUCEIL.

HccienoBarb ¢BOMCTBA 1€IUMOCTH CYMMBI U IIPOU3BEICHUS YUCETL.
IIpuBoOaAMTHL MPpUMeEPBI YUCEN C 33JaHHBIMHA CBOWCTBaMH, PACIIO3HA-
BaTh BePHbIE U HEBEPHbIE YTBEPXKICHHS O CBOWCTBAX YHUCEIL, ONPO-
BEPraThb HEBEPHBIC YTBEPKICHHUSI C IOMOIIBI0 KOHTPIPUMEPOB.
KoncTpynpoBats MaTeMaTH4YeCKHE NPEIJIOKEHUS C TIOMOILBIO
CBA30K «H», KWIH», KECIH..., TO...».

https://uchi.ru/
https://resh.edu

.ru/subject/12/
5/

https://fincult.i
nfo/teaching/m

etodicheskie-
materialy/
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PemaTp TEKCTOBBIE 3aa41, BKIKOYAIOLIUE IOHATUS ACIIUMOCTH,
apu(pMeTHYECKUM CII0COOO0M, UCIIOIb30BATh IIEPEOOP BCEX BO3MOXK-
HBIX BAPUAHTOB.

MopenupoBaTh X0 PEIICHUA 331a41 ¢ IOMOLIbIO PUCYHKA, CXEMBI,
TaOJUIIBI.

IIpuBoanTh, pa3dupaTh, OLEHUBATH PA3JIMYHBIC PEIICHUS, 3aIIUCH
pELICHUHI TEKCTOBBIX 3a/1a4.

KpuTnyecku oneHnBaTh NOJYyYEHHBIN PE3YJIbTAT, HAXOIUTh
OIIMOKHU, OCYIIECTBISATH CAMOKOHTPOJIb, IPOBEPSISi OTBET HA COOTBET-
CTBUE YCIIOBHIO

Harasignas [Tepnienqukynsipuele npsmslie. [lapan- Pacno3zHaBaTh Ha 4epTeKax, pUCYHKaX CIlydad B3aUMHOTO pacIojo-
reoMeTpus. JIEJIbHBIE MPSIMBIE. KEHUS IBYX NPSAMBIX.
IIpsimble Ha PaccTOAHHE MEKITY ABYMS TOUKAMH, OT I/I306pvamaTb ¢ MOMOLILIO YepTEKHBIX HHCTPYMEHTOB HA HEJIMHO-
IJIOCKOCTH TOUKH 10 MPSAMOi, JUTMHA ITyTH Ha KBajl- BaHHOU M KJIETYATON Oymare JIBe mepeceKaronuecs npsiMple, IBe na-
(7 9) patHoii ceTke. palleNbHEIE MPAMBIE, CTPOUTH NPAMYIO, MIEPIEHANKYIIAPHYIO 1aH-
HOM.
HpunmepLt IpAMBIX B POCTPAHCTEE IIpuBoanTH NPHUMeEPHI IAPAJUIEIBHOCTH U NEPIEHIUKYJIIPHOCTU
IIPSIMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX NEPIIEHIUKYJIIPHbIE U Mapa-
JeNbHbIE CTOPOHBL. M300pamxkaTh MHOIOYTOJIBHUKY C Napaljielib-
HBIMH, IEPIEHIUKYIISIPHBIMA CTOPOHAMH.
HaxoauThb paccTossHME MEXly IByMsI TOUKaMHU, OT TOYKH JI0 Npsi-
MOH, JUIMHY IIyTH HAa KBaJPATHOW CETKE, B TOM YHUCJIE UCIIOJIb3Ys
1M (POBBIE PECYPCHI
JApoou (32 1) OObIKHOBEHHAs IpOOb, OCHOBHOE CBOIi- CpaBHMBATB H YHOPSIA0YHMBATH I1po0OH, BHIOUPATH CIOCO0 CpaBHe-

CTBO JIpoOH, cokpareHue apooeit. Cpas-
HEHUE U YIOPSA0YNBaHUE IPOOEH.
JecsTruunbie [poOH 1 METpHUECKas CH-
cTema mep.

ApudmeTrndeckne IeHCTBUS C 0OBIKHO-
BCHHBIMHU U JCCATUYHBIMU )Ip06${MI/I.

Ortromrenue. JleneHne B JaHHOM OTHO-
mieHny. Macira0, mpornopius.

HUS ApOOEH.

IIpeacraBasTh necsaTUYHbIE TpOOU B BUAE OOBIKHOBEHHBIX JpoOeit
1 OOBIKHOBEHHBIE B BUJIE JECATHUUHBIX, HCIOJIb30BATH IKBUBAJIEHT-
Hble NMpeAcTaBJIeHUs IPOOHBIX YHCEN IIPU UX CPABHEHUH, TIPU BBI-
gucneHusx. Uenmosib30BaTh JeCATUIHBIC IPOOH TIPH MpeoOpa3oBa-
HUU BEJIMYUH B METPUYECKON CUCTEME MEP.

BoinosHATs apudMernyeckue 1ecTBUsI ¢ OOBIKHOBEHHBIMU U JI€-
CSITUYHBIMH JIPOOSIMH.

BoluncasaTh 3HaueHUs BRIPAXKSHUN, COJIepKaIMX OOBIKHOBEHHbBIE 1




IlonsTre npouenra. Berauciaenue npo-
LIEHTA OT BEJINYMHBI U BEJIMUUHBI 110 €€
IIPOLICHTY.

Perenre TeKCTOBBIX 3aj1a4, COJICpIKa-
HIUX APOOU U TIPOIICHTEHI.

[Ipaktuyeckas padora « OTHOIIEHNE
JUTMHBI OKPY>KHOCTH K €€ JHaMeTpy

JIeCATUYHbIE JPOoOH, BHIIOIHATH IPeoOpa3zoBanHus Apooeii, BbIOU-
paTh cnocod, NPUMEHSITH CBOICTBA apU(METUUCCKUX JICHCTBHMA
JUISL pPallMOHAIM3AlUN BEIYUCICHUN.

CocTaBJSITh OTHOILICHUS U TPONOPIIMH, HAXOAUTH OTHOIIIECHUE Be-
JWYUH, JCTUTh BEJIMYUHY B JaHHOM OTHOIICHUU.

HaxoauThb 3KcniepMMeHTAIbHBIM IIYTEM OTHOIICHHUS JUTUHBI
OKPYKHOCTH K €€ IUaMeTpy.

HNuTtepnperupoBarh MaciTad Kak OTHOILIEHUE BEJIMYUH, HAXOAUTh
MacmTal TuiaHa, KapThl ¥ BEIYUCIISATH PACCTOSHHUS, UCTIONB3YS Mac-
mTao.

OO0BSACHATH, YTO TAKOE MPOLCHT, YIOTPEOISATH 000POTHI PEUYH CO
CIIOBOM «ITPOLIEHT». BbIpaKaTh MPOLEHTHI B IpOOSX U JPOOH B MPO-
[IEHTaX, OTHOIIEHUE JIBYX BEJMYMH B MPOLICHTAX.

BbIuncasTh IPOLEHT OT YKciia U YUCIIO MO €ro nporeHty. Okpyr-
JISITH JpOOU ¥ TIPOLIEHTHI, HAXOAUTH MPUOIMKEHUS YHCETI.

Pematp 3a1a4u Ha 4acTH, IPOLEHTHI, MPOTOPIIMU, HA HAXOXKICHUE
Npodu (IIpoLeHTa) OT BEITMYMHBI U BEIMYMHBI 110 €€ 1podu (1po-
LIEHTY), 1po0u (MPOLIEHTa), KOTOPBII COCTABIISIET O/IHA BEJIMYKHA OT
npyroii. [IpuBoANTL, pa3dupaTh, OLEHUBATH PA3IMYHBIC PEIICHUS,
3aIUCH peIlIeHNH TEKCTOBBIX 3a/1a4.

N3Baexkatp nHpoOpManMIo 13 TAOIUI] U JHArPaMM, HHTEPIIPETHPO-
BaTh TaOJINYHbIE JaHHbIE, ONIPE/IeNATh HauOoJIbIlIee U HaUMEHbIIIee
13 MIPECTABICHHBIX JaHHBIX

Harasanas
reoMeTpus.
Cummerpus

(6)

Ocesast cummetpust. LleHTpanbHas cuM-
METpHusl.

[TocTpoeHne cUMMETPUYHBIX UTYD.

[TpakTuyeckas padora «OceBasi CHMMET-
pHSI».

CI/IMMeTpI/Iﬂ B ITPOCTPAHCTBC

Pacno3HaBaTh Ha yepTeKax U U300pAKEHUAX, H300paKaATh OT
PYKH, CTPOMTH C IOMOIIIBIO HHCTPYMEHTOB (Urypy (0Tpe3ok, JoMa-
HYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK, OKPY’KHOCTb), CHAMMETPUYHYIO
JTAHHOW OTHOCHUTEJIBHO MPSAMOM, TOUKH.

Haxoauth npumepsbl CUMMETPUH B OKpY>KarolieM mupe. Moaesn-
poBaTh 13 Oymaru /iBe GUrypbl, CAMMETPUYHBIE OTHOCUTEIBHO Mpsi-
MOI1; KOHCTPYHPOBATbH T€OMETPUUYECKUE KOHPUTYPALIUHU, UCTIONb3YSI
CBOWCTBO CUMMETPHHU, B TOM YHUCIIE C TOMOILBIO ITU(PPOBBIX pecyp-
COB.

HccaenoBarh cBoiicTBa M3yUeHHBIX (PUTYD, CBA3aHHBIE C CHUMMET-
pHei, UCIIONIB3Ysl SKCIIEPUMEHT, HAa0JII0JEHHE, MOIETTMPOBAHUE.




O00CHOBBIBATDH, ONIPOBEPIaTh C IIOMOIIbIO KOHTPIIPUMEPOB YTBEP-
KJIEHUS] O CUMMETpUU Uryp

Breipakenus ¢

[Tpumenenue OyKB 1151 3aIIMICH MaTeMa-

Hcnoab3oBath OyKBbI U151 0003HAUEHUS YUCEII, [IPH 3aIIUCH MaTe-
MaTHYECKUX YTBEP)KIACHUN, COCTABIATh OYKBEHHBIE BBHIPAKEHUS 110

OyKBaMH TUYECKUX BBIPAKEHUH U MPEATIOKEHUH.
(6 1) ByKBEHHBIE BBIPAKEHHS M YUCIOBBIE yﬂcfc(fjlm 3anaqu.
[10JICTAHOBKH. J0BATh HECJIOXKHbBIC YHCIIOBbIE 3aKOHOMEPHOCTH, UCIIOIb30-
ByKBeHHBIE PABEHCTBA, HAXOKICHHE He- BaTh OYKBBI JUISl UX 3AIUCH.
W3BECTHOTO KOMITOHEHTa. DOpMYIIbI BoruncasTs 4ncioBoe 3HaUCHUE OYKBEHHOTO BBIPAKCHHS TIPH 3a-
JTAaHHBIX 3HAYEHUAX OYKB.
3anucbIBaTh (POPMYJIbI: IEPUMETPA U IUIOMIAIN TPSIMOYTOJIHLHUKA,
KBaJIpaTa; IJIMHBI OKPYKHOCTH, IJIOIIAAN KPYTa; BHIMOJIHATDH BbI-
YHCJIeHUs 110 3TUM GopMyIam.
CocTaBasiTh (pOpMYy.Jibl, BEIPAKAIOIINE 32aBUCUMOCTH MEK/y BEJIH-
YUHAMU: CKOPOCTh, BPEMsi, paCCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOM-
MOCTb; IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOThI; BHIIIOJIHATh BbI-
YHUCIICHUS TI0 3TUM (PopMyJIam.
HaxoauTh HEeM3BECTHBIM KOMIOHEHT apu(PMETUYECKOrO IEHCTBUS
HarsHas YeThIpEXyToIbHUK, IPUMEDBI 4ETHIPEX- I/I306pa)l(a:l“b Ha HEJIMHOBAaHHOU U KﬂeTt{aTOI?I Oymare ¢ UCI0JIb30Ba-
reoMeTpHusi. YroNbHHKOB. TIPAMOYTOLHHUK, KBa/IPAT: HHUEM 1EPTEKHBIX HHCTPYMEHTOB 1ETBIPEXYTONLHHUKN C 33/1aHHBIMH
®urypsi na CBOHCTBA CTOPOH, YIJIOB, MaroHaeii. CBOHCTBAMM: € NapallIeNbHBIMH, [IEPIICHMKYIAPHBIMH, PABHBIMU
ILI0CKOCTH Vsmeperue yriios. Biis TpeyrosbHi- CTOPOHAMU, IPSIMBIMU YTJIAMU U JIP., PAaBHOOEPEHHBIN TPEYTroib-
Huk. [Ipensarats u 00cy:K1aTh €1OCOOBI, AJITOPUTMBI IOCTPOE-
(14 4) KOB. —

[lepumeTp mHOrOyrosnbHukKa. [nomans
¢urypst. ©opmysl nepuMeTpa U mio-
nraau npsiMoyronbHuka. [Ipubmmkénnoe
W3MEpEHHe Iomaau Guryp.

[IpakTuueckas padota «Ilmomane kpyra»

HccaenoBarh, NCHOIb3Ys SIKCIEPUMEHT, HAONIOICHHE, MOJEIUPOBa-
HUE, CBOMCTBA NPSIMOYTOJIbHUKA, KBa/IpaTa, pa30MBaTh HA TPEYTOJlb-
HUKHA. O00CHOBBIBATH, ONIPOBEPraTh C IOMOIIbIO KOHTPIIPUMEPOB
YTBEPKICHUS O IPAMOYTOJIbHUKE, KBaJpaTe, paclo3HaBaTh BEPHbIC
Y HEBEPHBIE YTBEPKICHUS.

H3mepaATh U CTPOUTH C TIOMOIIBIO TPAHCIIOPTUPA YTIIbI, B TOM
YHUCJIE B MHOTOYTOJIBHUKE, CPABHUBATH YIJIbl; PACIIO3HABATH OCT-
pble, IpsSMBIE, TyIbIE, pa3BEPHYTHIE YIUIbl. PacnosHaBaTh, n300pa-
’KaTh OCTPOYTOJIbHBIHN, IPSMOYTOJIbHBIN, TYIIOYTOJbHBINA, PABHOOE -
PEHHBIN, pPABHOCTOPOHHUN TPEYTOJIbHUKHU.

BbI4HCIATH IEPUMETP MHOTOYTOJIBHUKA, TIJI0MIA b MHOTOYTOJIb-




HUKa pa30MeHUEeM Ha IPSIMOYTOJIbHUKH, HA PaBHBIE (PUTYPBI, HCIIOJb-
30BaTh METPUYECKUE CIMHUIIBI U3MEPEHUS ITTMHBI U TIJIOIIA/IH.
Hcnoab3oBaTh NpudINKEHHOE H3MepPeHue JIMH U TUI0IAAeH Ha
KJIeT4aTou Oymare, mpuOIMKEHHOE U3MEPEHHE JITTMHBI OKPYKHOCTH,
IJIONIAAU Kpyra

IHonoxurennb- Ilenbie yncna. Moayis yucna, reometpu- | IIpuBOAMTH NpUMeEPHI HCIIOJIb30BAHNS B PEAIBHON KU3HHU ITOJI0KHU-
Hbl¢ U OTPHUIIA- YyecKasi MHTepIpeTanus Moayis. Yucio- TEJIbHBIX U OTPULIATENIBHBIX YU CEIL.
TeJIbHbIe BbIE IPOMEKYTKHU. H300paxaTth 11€1bI€ YUCIIA, TIOJOKUTENBHBIE U OTPULIATEIIbHbBIE
ymcaa TT005KUTENbHbIE H OTPULIATENbHBIE qucila TOYKaMU Ha YUCJIOBOM MPSAMOi, HCIOAb30BaTh YHCIOBYIO
(40 1) urcia. CpaBHEHHUE TIOJIOKUTENBHBIX U HPAMYTO JUTst CPABHCHMS TUCEIT.
OTpHLATENBHBIX YHCeN. ApudMeTHte- IIpuMeHATH NPaBHJIa CPAaBHEHUS, YIIOPSAA0YUBATD 1IEJIBIC YUCIIA;
CKHE JCHCTBHS C TTOJIOKUTEIHHBIMU U OoT- | HAXOAUTB MOZYyJIb THC]IA.
PHLIATELHBIMU YHCIIAMH. ®opMyJIMPOBATh NPABHUJIA BHIYMCIECHUS C IIOJOKUTEIBHBIMU U OT-
pHULaTEIbHBIMH YMCIIaMU, HAXOAMTh 3HAYEHHUS] YHCIIOBBIX BbIpaXKe-
Pemrenyie TekcTOBBIX 3a1a4 o "
HUH, COAECPKAILUX JAECUCTBUSA C MOJIOKUTEIBHBIMU U OTPULIATEIIb-
HBIMU YHCJIAMHU.
IIpuMeHsITh CBOMCTBA CIIOKEHUS U YMHOXKEHUS JUIs TpeoOpa3oBa-
HUS CYMM U IIPOU3BEICHUN
IIpeacrasie- [IpssMoyrosibHas cUCTEMa KOOPAMHAT Ha OO0BSACHATH U MILJIIOCTPUPOBATH NMOHSATHE IIPSIMOYTOJIBLHON CH-

HHE JaHHBIX

(6 1)

r1ockocTd. KoopamHaTe!l TOUKH Ha IUIOC-
KOCTH, abCIIucca U OpJuHaTa.
CronbuaTble U KPYroBbIe JUArpaMMBbl.
[Tpaktnyeckas padora «Iloctpoenue
nuarpammy. PerieHne TeKCTOBBIX 3ajad,
CoJIepKalliX JaHHbIE, IPEICTABICHHbBIE
B TAOJIUIaX U HA IMarpammax

CTE€MbI KOOPJAMHAT Ha IUIOCKOCTH, UCIIOIB30BaTh TEPMHUHOJIOTHIO;
CTPOMTH HAa KOOPJAMHATHON MJIOCKOCTH TOYKH U (PUTYpBI TIO 3aaH-
HBIM KOOpJAMHATaM, HAXOAUTh KOOPAUHATHI TOUEK.

Yurath cTOn0YaTHIE M KPYTOBBIE IMarpaMMbl; HHTEPNPETHPOBATH
JaHHBIE; CTPOUTDH CTOIOYATHIE TUATPAMMBI.

Hcnonb3oBath nHGoOpMaLMIO, IPEICTABICHHYIO B Ta0IMIAX, HA
JrarpaMMax JUisl pelIeHnsi TEKCTOBBIX 3a7a4 U 3aJ1a4 U3 peaIbHOMU
KU3HU

Harasanas
reoMeTpus.
Durypsl B
NMPOCTPAHCTBE
(G

[TpsMoyronbHBIN napasienenunen, kKyo,
npu3Ma, TUpaMu/Ia, KOHYC, IAITHHID,
map u cdepa. M3006paxxenue npocrpas-
CTBEHHBIX Guryp. [Ipumepsr pa3BEpToK
MHOT'OI'PaHHHUKOB, IIMJIMHJIPA U KOHYCA.

Pacno3HaBaTh Ha yepTekax, pUCYHKaX, OMUCHIBATh MHUPaMUY,
IpU3My, HWIMH]P, KOHYC, I1ap, H300paskaTh UX OT PyKH, MOJEJIH-
poBaTthb 13 Oymaru, IacTuiInHa, MpoBosioku u Ap. IlpuBoauTs npu-
Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIUX (POPMbI HA3BAaHHBIX
ten. Menob3oBaTh TEPMUHOJIOTHIO: BEPILKHA, peOpo, IrpaHb, OC-




[TpakTuyeckas padora «Coznanue Moje-
JIeil MPOCTPaHCTBEHHBIX PUTYD».

[TousiTue 06BEMa; €TMHULIBI N3MEPEHUS
00béMa. OOBEM TPAMOYTOJIBHOTO Mapal-
nenenumnena, kyoa, Gopmynsl 00bEMa

HOBaHUE, BHICOTA, PaINyC U TUameTp, pa3BépTka. M3yuarhb, ucnoib-
3ysl 9KCIEPUMEHT, HaOJI0IeHNE, I3MEPEHUE, MOICTTUPOBAaHNE, B TOM
qrcie KOMIBIOTEPHOE, 1 OMUCHIBATH CBOMCTBA Ha3BaHHBIX TET,
BBISIBJISITH CXOJACTBA M PA3JIMYMA: MKy TUPAMHION U IPU3MOH;
MEXy HWIHHAPOM, KOHYCOM H IIapOM.

Pacno3naBaTh pa3BEPTKHU Mapauienenumnena, Kyoa, mpu3Msl, upa-
MUJIbI, KOHYCA, HIWIMH/PA; KOHCTPYMPOBAThb JIaHHBIE TEJIa U3 Pa3-
BEPTOK, co3aaBaTh UX Mojenu. Co3gaBaTh MOJEIN IPOCTPAHCTBCH-
HBIX Quryp (u3 Oymaru, mpoBOJIOKH, IJIACTUIIMHA H Jp.)

N3mepsaTh HA MoeasIX: [UTMHBI pEOEpP MHOTOTPAaHHHUKOB, THAMETP
mapa.

BruiBoauTth popmyiry 00bEMa MPSMOYTOIBHOTO TapaJUIeIICIHITE/Ia.
Boruucasts no gopmysnam: 006EM IpSIMOYTOIBHOTO MapajuIeIenu-
nena, Kyoa; HCIoIb30BaTh €ANHHIIBI N3MEPEHUST 00bEMA; BHIYMC-
JSTh 00BEMBI TeJI, COCTABIEHHBIX U3 KyOOB, apajeenumneoB; pe-
1IATH 33J1a4H C PEaIbHBIMH JAHHBIMH

IToBTOpEHHE,
0000mIeHMeE,
CHCTeMAaTHu3a-
nus Kypca
MaTeMaTUKHU
(20 v)

[ToBTOpEHHE OCHOBHBIX IMOHATUHA U METO-
JIOB KypcoB 5 1 6 kiaccoB, 000011eHIE U
cUCTeMaTU3alus 3HaHUHU

BoiuncasTe 3HaUeHUS BRIPAXKESHUM, COJIEPKAIINX HATYpalIbHbIE, 11e-
JIbIe, TIOJIOKUTENbHBIE  OTPULIATENIbHBIE YHCIIa, OOBIKHOBEHHBIE U
JECSATUYHBIC IPOOH, BBITIOJIHITH MPE0Opa30BaHUs YHCEI U BhIpaKe-
HHM.

Bpi0upaTh cmocod cpaBHEHUS YKCEll, BHIYUCICHUM, MPUMEHSATH
cBoiicTBa apuMETHIECKUX JEHCTBHIA IS palliOHATM3AIIH BBIYHC-
JICHUM.

PemaTe 3apaum u3 peanbHOM KU3HU, IPUMEHATh MaTeMaTHye-
CKMe 3HAHUA JIUTS PEIICHUS 3a71a4 U3 APYTHUX MPEAMETOB.

PemaTe 3a1aum pa3sHbIMH C1IOCO0AMU, CPABHMBATh, BLIONPATH
CNOCco0BI PEIICHUS 3a1a4H.

OcyuiecTBIASATH CAMOKOHTPOJIb BBITOJIHIEMBIX JEHCTBUN U CaMO-
MIPOBEPKY pe3yJIbTaTa BHIYMCICHHI




PaGouasi nporpamMmma y4ueOHOro Kypca «AJsredpa»
s 7 — 9-x KiaccoB

IIpuopuTteTHbIE HEJM H3YyYeHHS Kypca «Ajredpa»:

* oOecneyeHHEe U3YUYEHMsI IPYIHMX JUCLUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U I'yMaHUTap-
HOT'O IIUKJIOB, HEOOXOMMOTO JUIsl TPOJOJKEHHUS] 00pa30BaHUs U B IOBCETHEBHOM JKU3HU;

* pasBuTHE y 00yYaIOMIMXCS HAYYHBIX MPEACTABICHUN O MPOUCXOKICHUU U CYIIHOCTU aireo-
panyeckux a0CTpakLui, cioco0e OTpakeHUsl MaTeMaTUYeCKON HayKOM sIBJICHUI U IPOLIECCOB
B IPUPOJE U OOIIECTBE, PO MAaTEMaTHUYECKOTO MOJIEIUPOBAHUS B HAyYHOM MO3HAHUU H B
IIPAKTHKE;

* (popMHpOBaHHE HAYYHOTO MUPOBO33PECHHUS U KQUECTB MBIIIICHUS, HEOOXOIUMBIX IS a/1anTa-
IIUM B COBPEMEHHOM LIU(POBOM OOLIECTBE;

* pa3BUTHE YMEHHUsS HAONIIOJATh, CPABHUBATh, HAXOJUTHh 3aKOHOMEPHOCTH, TPEOYeT KPUTHIHO-
CTH MBIIIJIEHUS, CHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHS M BBIBOJIBI,
(GopMyIHpOBaTH YTBEPKACHUS,

* Ppa3BUTHE JIOTUYECKOT'O MBIIUICHUS O0YyYarOLIMXCs: UCIOIb30BAHUE AECTYKTUBHBIX U MHIYK-
TUBHBIX PAcCyKIEHHUH, 0000IIeHNS U KOHKPETU3alluu, a0CTparupoBaHus U aHAJOTHH C HC-
I10JIb30BAHNEM TEOPETUKO-MHOKECTBEHHOTO SI3bIKa,;

*  pa3BUTHUE CAMOCTOSATEIbHOU JEATEILHOCTH 00YyYaroIIMXCs, UTO SIBJISETCS peau3anuei
JeSITeIbHOCTHOTO IPUHLIUIIA 00y4EHUS.

MecTo yyedHoro npeamera «Airedpa» B yueOHOM IJIaHe

CornacHo yueOHOMY miiaHy B 7 — 9 Kj1accax u3ydaercs yueOHbIH Kypc «Anredpay, KOTOpPbIi BKIIOYAET
CJICAYIOUINE OCHOBHBIE pa3/ielibl copepkaHus: «Uucna u BEIYUCICHHS», «ANTeOpandecKue BhIpaxe-
HUSD», «YPaBHEHUS 1 HEPAaBEHCTBa», « DyHKIUI».

Y4eOHbIH M1aH HA U3y4eHue anredpsl B 7 — 9 kaccax OTBOAMUT HE MeHee 3 yueOHBIX YacOB B HEJIEIIO
B TeYEHHUE Kax10ro roja ooyuenus. He menee 102 yacoB B roJ B TeUE€HHE KKIOT0 rofa 00y4eHus.

Coaepsxanue yueOHOro Kypca (1mo rogam o0y4eHus)
7 knace

Yucna u evluucnenus

Panmonaneueie uncia. [po6u 0ObIKHOBEHHBIE U IECITHYHBIE, IEPEX0]T OT OJTHON (POPMBI 3aITUCH IPO-
Oeif k apyroii. [loHsTHE palMOHATHFHOTO YKCIIA, 3aUCh, CPABHEHHUE, YIOPSA0YHBAHIE PAIIMOHATBHBIX
yucen. Apudmerndeckue ASHCTBUS ¢ pallMOHAILHBIMU YUCIaMu. Perenne 3a1a4 u3 peajibHOM Mpak-
TUKU Ha 4acTH, Ha TPOOH.

CreneHb ¢ HaTypalbHBIM ITOKa3aTeNeM: Ollpe/ieieHNe, IPeoOpa3oBaHue BhIPAKEHUI Ha OCHOBE Ollpe-
JIEJICHNs, 3aMUCh OOJBIINX YHCE.

[IporeHTHI, 3aNTUCh MPOIIEHTOB B BUJE IPOOH U ApoOU B BHJIE€ MPOIEHTOB. Tpr OCHOBHBIC 3a7]a4M Ha
MIPOLICHTHI, PEIICHUE 3a/1a4 U3 PealbHOM MPAKTUKU.

[IpuMeHeHne nprU3HAKOB ACIMMOCTH, PA3I0KEHUE Ha MHOKHUTEIH HATYPAIbHBIX YHCEIL.

PeanpHbIe 3aBHCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 0OpaTHas MPOTOPIIHOHATHHOCTH.

Anzeopauueckue evipasrcenus

[IepeMeHnHbIe, UMCTIOBOE 3HAYEHUE BBIPAKEHUSI C TIEPEMEHHOM. J[OMyCcTUMBbIE 3HAUEHUSI IEPEMEHHBIX.
[IpencraBnenne 3aBUCUMOCTHA MEX/Ty BETHYMHAMH B BUJe GopMyisl. Berauciaenus mo ¢popmynam.
[IpeoOpazoBanne OYKBEHHBIX BBIPAKECHUI, TOKIECTBEHHO PaBHBIC BRIPAKEHUS, TIpaBUiia peodpazo-
BaHMsI CYMM U MIPOM3BEICHUM, TTPaBUJIa PACKPBITHS CKOOOK U TIPUBEIECHHUS MTOJO0HBIX ClIaraeMbIX.
CBoiicTBa CTENEHU C HATYpaJIbHBIM I1OKA3aTEJIEM.

Onuounensl 1 MHOTOWIEHBI. CTenenp MHOTOWICHA. CI0)KeHNEe, BEIYUTAHUE, YMHOKEHUE MHOTOYJIe-
HOB. @OpMYJIbI COKPAIEHHOIO YMHOXEHUS: KBAaJIpaT CyMMBI M KBaJipaT pa3HocTu. Popmysa pa3HOCTH
KBaApaToB. PazyioxeHne MHOTOWICHOB Ha MHOKHUTEITH.



Ypasuenusn

VYpaBHeHUe, KOPEHb YpaBHEHUS, TPaBUiIa IPeoOpa30oBaHusl ypaBHEHHUS, PABHOCHIIBHOCTh YPaBHEHU.
JInHeitHoe ypaBHEHHE ¢ OJHON EPEMEHHOM, YACIIO KOPHEW JTMHEMHOTO YpaBHEHUS, PEILICHUE JIMHEH-
HBIX ypaBHeHui. CocTaBlleHHE ypaBHEHUH 110 YCIOBHIO 3a/1aul. PelieHue TeKCTOBBIX 3a7a4 ¢ IOMO-
IIbI0 YPABHEHHU.

JluneliHOE ypaBHEHHUE C IByMsI IEPEMEHHBIMU U ero rpaduk. Cucrema IByX JTUHEWHBIX YPaBHEHUH ¢
JBYMsl IIepeMEHHbIMU. PelieHue cucrem ypaBHEHMH ciocoOoM mozicTaHOBKH. Ilpumepsl penieHus
TEKCTOBBIX 3aJ]a4 C IIOMOIIIbIO CUCTEM YPaBHEHUH.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsamon. Yuciaossle IpoOMexXyTKU. PaccTosHre Mexay ABYyMs TOYKaMU KOOp-
JIMHATHOMW MPSIMOM.

[IpsimoyromnpHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa TOYKM Ha KOOPIUHATHON
iockoct. Ilpumepsl rpadukos, 3agaHHbIX (popMmyiaamu. UTteHue rpaMKoB peanbHbIX 3aBUCHUMO-
CTen.

[Tonsitue pynkuuu. ['paduk dynknun. CoiictBa GpyHkui. JIunetinas Gynkmus, e€ rpaduk. ['padux
Gyukuun y = |x|. ['paduueckoe penieHne TMHEHHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX YPAaBHCHUI.

8 kiacc

Yucna u eviuucnenus

KBanpatHslit kopeHb U3 uncina. [lonstue 06 uppannoHaibHOM yncie. Jlecsatuunbie npubimxeHus up-
panuoHanbHbIX yncen. CBolcTBa apu(PMETUYECKUX KBAAPATHBIX KOPHEN U UX IPUMEHEHUE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYUCIICHUAM. [leificTBUTENIbHBIE YNCIIa.

Crenens ¢ 1enbIM [T0Ka3zarenaeM U e€ cBoiictBa. CTaHgapTHas 3aluch YKUCa.

Anzeopauueckue evipasrcenus

KBagparsslii TpEXUIEH; pa3IOKEHNE KBAAPATHOIO TPEXWICHA HA MHOKHTEIIN.

Anrebpanueckas ApoOb. OCHOBHOE CBOMCTBO anredpandeckoil qpoodu. CioxeHue, BBIUUTaHUE, YMHO-
KEHHE, JIeIeHue anredpandeckux qpodeil. PanmonanbHble BRIpaXEHUS U HX MPEOOpa3OBaHHE.
Ypaeuenun u nepasencmea

KBanpaTtHoe ypaBHeHue, (hopMya KOpHEH KBaJlpaTHOro ypaBHeHUs. Teopema Buera. Pemenue ypas-
HEHMH, CBOIAIIMXCS K JIMHEHHBIM U KBaJpaTHBIM. [IpocTeiine 1poObHo-panioHanbHble YpaBHEHUS.
I'padmueckas nHTEpnpeTanys ypaBHEHUH C IByMs IEPEMEHHBIMH U CUCTEM JIMHEIHBIX YpaBHEHHH C
JABYMs ITIepeMEHHBIMU. [IprMepsl pelieHns CUCTEM HEIMHENHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU.
Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CrIocoOoM.

YuciioBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM MepeMEeHHON. PaBHOCUIBHOCTE HEpa-
BEHCTB. JIuHeliHbIe HepaBEeHCTBA C 0JIHOM nepeMeHHON. CUCTeMbI IMHEHHBIX HEPABEHCTB C OJJHOM TIe-
PEMEHHOM.

Dynkyuu

[Tonstue dynxmuu. OOnacTh onpeneneHuss U MHOXKECTBO 3HaueHHH ¢(yHkuuu. CriocoObl 3aaaHus
GyHKIHIA.

I'padux ¢pynxum. Urenue cBoiictB pyHkmu no e€ rpaduky. [Ipumeps! rpadukoB ¢GyHKIMA, oTpa-
JKAIOINX PEATBHBIE TIPOLIECCHI.

@OyHKIUY, ONKCHIBAIOIIME MPSAMYIO U OOpaTHYIO NMPONOPHUOHAIBHBIE 3aBUCUMOCTH, UX TpaduKH.
Gyukuun y = X%,y =x3,y = |x|, y =V/_x _. ['paduueckoe pelienye ypaBHEHHi 1 CUCTEM ypaBHEHHIA.

9 kiaace

Yucna u évluucnenusn

JleiicTBuTenpHBIC YnCIa. PalioHabHBIC YHCITa, UPPAIMOHATFHBIE YMCIIa, KOHEYHBIE H OECKOHEYHBIE
JieCATUYHbIE TpoOU. MHOXXECTBO JeHCTBUTENBHBIX YUCEN; IEHCTBUTEIbHBIE YUCIIA KaK OECKOHEUHBIE
JECSITUYHBIE TPOOH.

B3anMHO 01HO3HAUHOE COOTBETCTBUE MEXK/Ty MHOKECTBOM JICHCTBUTEIBHBIX YHCENT U KOOPIMHATHOM
PSIMOIA.

CpaBHeHUE IeHCTBUTENBHBIX YHCEll, apU(pMETHIECKHE JeHCTBUS C ICHCTBUTENbHBIMU YHCITIAMHU.



N3mepenus, npubamkeHus, oleHku. Pasmepsl 00BbEKTOB OKPY>KAIOLIEr0 MUpPa, JUINTEIBHOCTh MPO-
IIECCOB B OKpY>katoiieM Mupe. [IpudmmkéHHoe 3HaueHNe BEIIMYUHBI, TOUHOCTh MpUOmxkenus. OKpyr-
neHue yucell. [Ipukuaka u oneHKa pe3yabTaToB BEIYUCICHHUMN.

Ypaeénenusn u nepasencmea

VYpaBHeHUs ¢ OJHON TEPEMEHHOM.

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHHe. Pemienne ypaBHeHHH, CBOAAIMXCS K KBaJpaTHBIM. bukBanpaTHoe ypaBHe-
Hue. [Ipumepsl peleHnst ypaBHEHHM TpETbel U YeTBEPTOM CTEIIEHEN Pa3I0KEHUEM Ha MHOKUTEIIH.
Pemenue 1poOHO-paliMOHAIBbHBIX YPaBHEHHH.

Pemienne TeKCTOBBIX 33724 areOpandecKuM METOOM.

CucreMbl ypaBHEHHI

VYpaBHeHUE ¢ JByMs NEPEeMEHHBIMU U ero rpaduk. Pemenue cuctem NBYX JTUHEHHBIX YpaBHEHUH ¢
JBYMsl IIEpEMEHHbIMU. Pelenue cucreM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe —
BTOpOH creneHu. ['paduueckas MHTEPIIpETAIUS CUCTEMBI YPaBHEHUH ¢ ABYMs IEPEMEHHBIMHU.
Pemienue TekcTOBBIX 3ajau anredpandeckuM CrocoOoM.

HepasencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA. PellleHue JTMHEMHBIX HEPABEHCTB C OJHOM mepeMeHHOu. Pe-
IICHUE CHUCTEM JIMHEHHBIX HEPaBEHCTB C OAHOW mepeMeHHoi. KBanpaTtable HepaBeHcTBa. [ padude-
CKasl MHTEpIIpEeTalsl HEPAaBEHCTB M CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMHU.

Dyukyuu

KBanpatnunas ¢ynkuus, e€ rpaguk u cBoiicta. Ilapabosa, KoopAHHATH BEpIIMHBI TapaboIIbl, OCh
CUMMETpUHU NapaboJIbL.

I'paduku pynkmii: y = kx, y =kx + b, y = %, y=x3,y=+/x,y=|x | u ux cpoiicraa.

Yucnogwvie nocnedosamenvnocmu

Omnpeznenenue U crocoObl 3a1laHUs YUCIOBBIX MOCIEI0BATEIbHOCTEH.

[ToHsTHE YMCIIOBOI TOCIICIOBATEIILHOCTH. 3aJaHUE TTOCIIEA0BATEILHOCTH PEKYPPEHTHON (POPMYITOi
u GopmyIoit N-ro uieHa.

Apudmerndeckas u reomerpudeckas nporpeccuu. @opmyisl N-ro dieHa apupMeTHIecKOl U reoMeT-
pHUECKON Iporpeccuil, CyMMbl EpBbIX N ujaeHOB. M300paxkeHue wieHoB apu(MeTHIecKoi u reomMer-
PUYECKOM MPOrpeccCUil TOYKaMU Ha KOOPAMHATHOW INIOCKOCTH. JIMHEWHBIM M OKCIOHEHIMAIbHBIN
pocT. C10KHBIE IPOLIEHTHI.

Ilnanupyemble mpeIMeTHbIE Pe3yabTAaThl 0CBOEHUS
padoueil mporpaMMsl Kypca «Ajaredpa» (1o roxam o0y4eHus)
OcBoenue yueOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus JOHKHO odecre-
YMBATh JOCTH)KEHHE CIEAYIOUINX MPEAMETHBIX 00pa30BaTENbHbIX PE3yJIbTaTOB:

7 kiace

Yucna u evluucnenun

* BbInonHATh, coueTasi YCTHbIE M MUCbMEHHbIE TPUEMBI, apu(METHUECKHE IEUCTBUS C paIlo-
HaJIbHBIMU YHCJIAMH.

* HaxoauTb 3Ha4Y€HUs YUCIOBBIX BBIPAXKEHUI; IPUMEHITH pa3HOOOpa3HbIe CIIOCOOBI U TPUEMBI
BBIYUCIICHUS 3HAUEHUH POOHBIX BBIPAXKEHUH, COJAEpKALIMX OOBIKHOBEHHBIE U JECATUYHBIC
Jpoowu.

* IlepexonuTh OT OJHOM (POPMBI 3aIIMICH YUCEN K JPYToii (TpeoOpa3oBbIBaTh AECATUUHYIO 1pOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECSITUUHYIO
IpOOB).

* (CpaBHUBATh U YIIOPSIOUMBATH PAllMOHAIBHbBIE YKCIIA.

*  OxpyrasaTh yucia.

*  BbINOMHATH NPUKUIKY U OLIEHKY pe3yJibTaTa BbIUHUCICHHM, OLIEHKY 3HAU€HUN YUCIIOBBIX BbI-
paXxeHUM.

*  BbINOMHATE AEWCTBUS CO CTENIEHSIMU C HaTypajlbHBIMU MTOKA3aTENISIMH.

* [IpuMeHATH NPU3HAKU JEIUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.



Pemarb mpakTHKO-OpHEHTHPOBAHHBIE 3a/1a4H, CBA3aHHBIE C OTHOIICHUEM BEJIMYUH, MTPOIIOP-
MOHAIBHOCTBIO BEJIMYMH, MPOLICHTAMH; UHTEPIPETUPOBATh PE3YyJIbTAThl PEUICHUs 3a/ay C
y4€TOM OrpaHUYECHUI, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMbIX OOBEKTOB.

Anzebpauueckue eviparxcenus

Hcnonb30Bath anredpandyeckyro TEPMHHOJIOTUIO M CUMBOJIMKY, IPUMEHATh €€ B IIpolecce
OCBOEHUS yueOHOro MaTepuaia.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 3aaHHBIX 3HAUEHHSX IIEPEMEHHBIX.
BrimomasaTe Hp606p330BaHI/I$I ICJIOTO BBIPAKCHUA B MHOT'OYJICH ITPHUBCACHHUEM HOI[O6HLIX cJia-
raeMbIX, paCKpbITHEM CKOOOK.

BrimomasaTs YMHOKCHHEC OJHOYJICHA HA MHOI'OYJICH U MHOI'O4JICHA HaA MHOT'OYICH, IPUMCHATH
(dopMyIIbl KBaJipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymIecTBIATh Pa3/IoKEHUE MHOTOWIEHOB Ha MHOKHUTENH C TIOMOIIbIO BBIHECEHUS 32 CKOOKH
00I11er0 MHOXKUTEJISA, TPYIIIMPOBKH CJIaraeMblX, PUMEHEHHs (OpMyJT COKPALIEHHOTO YMHO-
KCHUA.

[TpumensaTh peoOpa3oBaHKsl MHOTOWIEHOB JUIsl PEIIEHUS PA3JIMYHbIX 3a]a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAILHON IIPAKTUKH.

Mcnonb30BaTh CBOMCTBA CTENEHEN C HATYpaJlbHBIMU I10KA3aTEJIAMU J1JIs IPEO0Opa30BaHMsl BbI-
paXxeHUM.

Ypaenenu}l U Hepaesencmea

Pemate nuHelHbIE ypaBHEHUs ¢ OTHOM IIEPEMEHHON, IPUMEHSS [TPaBUiIa IIEPEX01a OT UCXO/-
HOT'0 YPaBHEHMSI K pABHOCWJIBHOMY eMy. [IpoBepsTh, ABIAETCS U YNCI0 KOPHEM YPaBHEHUS.
[TpumeHsTH rpaduyeckre METOIbI IPH PEIICHUH JIMHEHHBIX YPaBHEHUHA U UX CHCTEM.
[TonGupats npuMepsl nap YUCe, SBISIOLIMXCS PelICeHUEM IMHEHHOT0 ypaBHEHHUS C IByMsI Iie-
PEMEHHBIMU.

CTtpouTh B KOOPIUHATHON INIOCKOCTH I'pauK JIMHEMHOT0 ypaBHEHUS C IBYMs [IEPEMEHHBIMU;
HOJIB3YSICh TPadUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUSI.

Pemiate cuctemsl 1ByX JIMHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU, B TOM 4YucCIie rpaduye-
CKH.

CocraBiATh U penath JMHEHHOE YPABHEHHUE WIN CUCTEMY JIMHENHBIX YPABHEHHUH 110 YCIOBUIO
3a/1a41, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H ITOJIyYEHHBIN pe3yJIbTar.

Koopounamut u zpagpuxu. @ynkyuu

N300pakath Ha KOOPJAWHATHOM MPSMON TOYKU, COOTBETCTBYIOIINE 33JJaHHBIM KOOpAUHATAM,
Jy4H, OTPE3KHU, UHTEPBAIbI; 3aMChIBATh YUCIOBbIE IPOMEKYTKH Ha allre0pandeckoM s3bIKe.
OtMmeudaTh B KOOPAMHATHON IJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJMHATaM; CTPOUTDH Irpapuku
nauHeWHbIX QyHKui. CTpouTh rpaduk GyHKIUU Y = | X |.

OnuceIBaTh ¢ MOMOIIBIO0 (PYHKUIMN HU3BECTHBIE 3aBUCUMOCTH MEXJly BEIMYMHAMU: CKOPOCTH,
BpEMsl, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOIUTEIBLHOCTh, BpeMsi, 00bEM pa-
0OTHI.

Haxonuth 3HaueHne GyHKIMU 1O 3HAUEHUIO e€ apryMeHTa.

[Tonumats rpaduueckuii cocod mpencTaBiIeHUs U aHaidu3a MHPOpPMAIUHU; U3BJIEKaTh U UH-
TEPIPETUPOBATh UH(OPMALIMIO U3 IPa(UKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 kiaacc

Yucna u evluucieHUA

Hcronb30BaTh HaYaJIbHBIE ITPEACTABICHHS O MHOXKECTBE IEUCTBUTENIBHBIX YHCEII ISl CPABHE-
HUSI, OKPYTJICHUSI M BBIYMCICHHI; N300paXkaTh AEHCTBUTEIbHBIE YHCIA TOUKAMH HA KOOPAM-
HaTHOM NPSIMOM.

[TpuMeHATH OHATHE apU(PMETHUECKOTO KBAJIPATHOTO KOPHS; HAXOIUTh KBaJpaTHbIE KOPHH,
UCIIOJIB3YS IPU HEOOXOAUMOCTH KaJIbKYJIATOP; BBIIOIHATH PE0Opa30BaHUs BBIPAXKEHUH, CO-
JIEpIKaIINX KBapAaTHBIE KOPHU, UCIIONb3YsI CBOMCTBA KOPHEN.

Hcnonp30BaTh 3aMCH OOJIBIINX U MAJIBIX YHUCEN C IIOMOILBIO AECSITUYHBIX IpoOeil u creneHei
gucaa 10.

Anzeopauueckue evipasrcenus



[TpyMeHsTh TOHATHE CTENEHU C IIeJIbIM MOKa3aTeNeM, BBIOJIHATh TPeoOpa3oBaHus BhIpake-
HUU, COEPKAIIUX CTEIIEHHU C LEIbIM I10Ka3aTeIIeM.

BhBINONMHATE TOXK/I€CTBEHHBIE TPE00Pa30BaHUS PAllMOHATBHBIX BHIPAKEHUN Ha OCHOBE MTPABHII
JNEHCTBUI HaJl MHOTOWICHAMH U aIreOpanvdecKuMH IpOOsMHU.

PacknanpiBaTh KBaApaTHBINA TPEXUWIEH HA MHOKUTENH.

[TpumeHsTh TIpeoOpa3oBaHUs BRIPAKEHUN IS PEIICHHsS PA3IMYHBIX 33]a4 U3 MaTeMaTHKH,
CMEXHBIX [TPEAMETOB, U3 PEATIbHON ITPAKTUKH.

Ypa(menu}l u Hepaeencmea

Pemiate nuHeliHble, KBaJpaTHbIC yPAaBHEHMSI M PALlMOHAIbHbIE YPAaBHEHHUS, CBOASIIMECS K HUM,
CUCTEMBI JBYX YpaBHEHHUI C IByMs nepeMeHHbIMU. [IpoBOaUTH mpocTelme ucciaeaoBaHus
YPaBHEHM U CUCTEM ypaBHEHMM, B TOM YHCJIE C IPUMEHEHUEM IrpauuecKUX MpeICTaBIeHUHI
(ycTaHaBiMBaTh, UMEET JIM YPAaBHEHUE WJIM CUCTEMA YPAaBHEHUW PEUICHMs], €CIIM HUMEET, TO
CKOJIBKO, U TIP.).

[TepexoanuTs OT cI0BECHON (OPMYITMPOBKH 337auu K €€ anreOpandeckoi MOJIeNn C TOMOIIBIO
COCTaBJICHUS yPaBHEHUS HJIM CUCTEMbI YPaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUH C KOH-
TEKCTOM 3a/1a4y [OJyUYEHHBIN Pe3yJIbTarT.

[TpuMeHsATH CBOIMCTBA YHCIOBBIX HEPABEHCTB Il CPABHEHMSI, OLICHKH; pelaTh JUHEHHbIE He-
pPaBEHCTBA C OJJHON MEPEMEHHOM U UX CUCTEMBI; JaBaTh IpaUuecKyr0 WILTIOCTPAIIUI0 MHOKE-
CTBa pPELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

Dyukyuu

[ToHUMaTh ¥ HCIOJB30BaTh (PYHKIMOHAIBHBIC MOHITUS U S3bIK (TEPMHUHBI, CUMBOJIHYCCKHEC
0003HaYCHMSI); ONPEACTATh 3HaUYCHUE (DYHKIUHU 10 3HAYCHUIO apTyMEHTA; OTPECIATh CBOM-
cTBa QYHKIUH 110 e€ rpaduKy.

. k
Ctpouts rpaduku 37eMeHTapHBIX (PYHKIMA BUIA y=-,y= X2,y =x3 y=+/x,y=|x|; omuceI-

BaTh CBOMCTBA YMCIIOBOM PyHKIMHU 10 €€ rpaduKy.

9 kjacc

Yucna u évluucieHusn

CpaBHUBaTh U YIIOPAI0YNBATH PallMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

Beinonuate apudmernueckue AeHCTBUS C palliOHAIBHBIMU YUCIIAMH, COUETasi yCTHBIE U MTUCh-
MEHHBIE IPUEMBI, BBIIIOJIHATH BBIUACICHUS C UPPALMOHAIBHBIMU YHCIIAMH.

HaxonuTes 3Ha4eHMs CTENIEHEN C LENIBIMU NTOKA3aTeIIMU U KOPHEH; BBIYUCIIATH 3HAYECHUS YUC-
JIOBBIX BBIPAKECHU.

OKpyriasaTh AEUCTBUTEIBHBIC YMCIIA, BBIMOIHATh NPUKUAKY PE3yJIbTaTa BIYUCICHUH, OLIEHKY
YHUCJIOBBIX BBIPAKEHUM.

YPtIGHeHM}l U Hepaeencmea

Pemate nuHENHbIE U KBaJIpaTHBIE YPaBHEHUs, YPaBHEHUS, CBOIAIMECS K HUM, IPOCTEHUIIINE
IpOOHO-pallMOHABHBIE YPABHEHHUS.

Pemate cucremsl ByX JIMHEWHBIX YPABHEHHUM C IBYMs IEPEMEHHBIMU U CHCTEMBI JABYX ypaB-
HEHUil, B KOTOPHIX OJIHO YPaBHEHHE HE SBISETCS JTUHEHHBIM.

Pemath TekcTOBBIC 3a/1aUK aNTeOpaUeCKUM CIIOCOOOM C TIOMOIIIBEO COCTABIICHUS YPaBHEHUS
WM CUCTEMBI IBYX YPaBHEHUI ¢ IByMs niepeMeHHbIMU. [IpoBOIUTH mpocTeiinue uccueaoBa-
HUSl YPaBHEHUN U CUCTEM ypaBHEHUM, B TOM YHCIIE C IPUMEHEHHEM IrpapuecKuX MpeicTaB-
JeHui (ycTaHaBIUBaTh, UMEET JIM YpaBHEHUE UM CUCTEMA YPaBHEHH PEIIeHHUs, €ClIi UMEET,
TO CKOJIBKO, | TIp.).

Pemats nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA; M300pa)xkaTh peEIICHHE Hepa-
BEHCTB Ha YMCJIOBOH MPSMOH, 3aMCHIBATH PEIICHUE C TTOMOIIHIO CHMBOJIOB.

PemaTth cucTempl TUHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE KBAAPAaTHOE
HEPABEHCTBO; N300paXkaTh peIIeHNe CUCTEMBI HEPABEHCTB Ha YHCIIOBOH MPSMOH, 3aITUCHIBATh
pelIeHne ¢ MOMOIIbI0 CHMBOJIOB.

HUcnonb3oBarts HEpPaBCHCTBA IIPpH PCIICHHUU pa3JIMYHBIX 3a1a4.

Dyukyuu



Pacro3HaBath QyHKIMHM H3y4EHHBIX BUIOB. [T0Ka3bIBATH CXEMATHIECKH PACIIONIOKEHUE HaA KO-
. . k
OpAMHATHOM TIOCKOCTH TpadukoB GyHkimil Buga: Yy = Kkx, y =kx+ b,y =

y=ax?+bx +c,y=x3y=+x,y=|x|B 3aBUcHMOCTH OT 3Ha4eHHil KO3(DDHIIMEHTOB; OITH-
CBIBATh CBOMCTBA (DYHKITHIA.

Ctpouts 1 N300pakaTh CXeMaTHYECKH IPaUKH KBAJAPATUIHBIX (YHKIUHA, OMCHIBATH CBOM-
CTBa KBaJIPAaTUYHBIX (YHKIHMNA 1O UX TpaduKam.

Pacrio3naBath KBagpaTHYHYIO QYHKIHIO 110 (hopMyIie, IPUBOANUTH MPUMEPHI KBaAPATUIHBIX
(byHKUMI U3 pealbHOW KHU3HH, (PU3UKU, TEOMETPHUU.

Apughpmemuueckan u zeomempuueckan npozpeccuu

Pacnio3naBate apuMeTH4ecKy0 U T€OMETPUUYECKYIO IPOTPECCUU TPU pa3HBIX crocolax 3a-
JaHUS.

BBINOAHATE BBIYUCICHHS C UCIIOIB30BaHUEM (POPMYII N-TO WieHa apuPMETHIECKON U TeOMET-
PUYECKOHN IPOrPECCHI, CYMMBI IIEPBBIX N YIEHOB.

N300paxarh 4ieHbI OCIEI0BATENILHOCTH TOUKAMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pewate 3a7aun, CBsI3aHHBIE C YMCIIOBBIMU MOCIEAOBATEIBHOCTAMM, B TOM YHCIIE 3a/1a4d U3
peabHOM JKU3HU (C UCTIONIb30BaHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHH).



TemaTn4eckoe INIAaHUPOBaHHE yqeﬁﬂoro Kypca

7 knacc (He menee 102 v)

(1o roxam o0y4eHus)

Ha3zBanmue
pasaena

(TembI) Kypca
(4MCcjI0 YacoB)

OcHOBHOE
cojepKaHue

OcHOBHBIE BUIBI
JeATeJIbLHOCTH
o0yvyarmuxcs

0P

Yucja ¥ BbI-
YHCJIeHHs.
Pauuonannb-
HbIE YHCIa
(25 9)

[TonsiTre panuoHaapHOTO YKcia. Apudme-
TUYECKHE JIEUCTBUS C pallUOHATIbHBIMU
YUCIIAMH.

CpaBHeHuMe, yrops104YMBaHUE palliOHAIIb-
HBIX YHCEI.

Crenenb ¢ HaTypalbHbIM I10KA3aTEIEM.
Pemrenre oCHOBHBIX 3a/1a4 Ha 1poOH, MPO-
LIEHTHI U3 PEAIbHOU MPAKTUKHU.

[Ipu3Haky qeTMMOCTH, Pa3JIOKEHHS Ha
MHOXUTEIHN HATYpalbHBIX YHCEIL.
Peanbubie 3aBucumoctu. [Ipsmast u o6pat-
Has IPONOPLUUOHAIBHOCTH

CucreMaTH3HPOBATH U 000TraIIATH 3HAHUSA 00 OOBIKHOBEHHBIX U
JECATUYHBIX APOOSX.

CpaBHUBATB M YNIOPSA0YMBAThH APOOH, IpeoOpa3oBbIBast IPU
HEO0OXOIUMOCTH AeCITUYHBIE APOOU B OOBIKHOBEHHbBIE, OOBIKHOBEH-
HBIC B IECITUYHBIC, B YACTHOCTH B OECKOHEUHYIO AECATUIHYIO
npoOb. IlpuMeHsITH pa3HooOpa3HbIe COCOOLI H MPHEMBI BBIYNC-
JICHUs 3Ha4YeHHU IPOOHBIX BbIPasKeHHU I, COIEPKALUX OOBIKHOBEH-
HbI€ U JICCSITUYHBIE IPOOU: 3aMEHATh ITPH HEOOXOAUMOCTH JI€CATHY-
HYI0 Ipo0b OOBIKHOBEHHON M OOBIKHOBEHHYIO 1€CATUYHOMN, PHUBO-
JUTh BbIpakeHue K Gpopme, Hanbosee y100HON A1 BBIYMCICHUH,
peoOpa3oBbIBaTh IPOOHBIE BHIPAKEHUS HA YMHOKEHUE U JIEIICHHE
NECATUYHBIX Apo0eil K IeHCTBUSAM C LIEIBIMH YHCIaMH.
IIpuBoauTHL UMCI0BBIEC U OyKBEeHHbIE IPUMEPbI CTETIEHU C HATY-
paJbHBIM MOKa3aTesneM, OObACHSSA 3HaUEHUS] OCHOBAHUS CTENICHU U
MOKa3aTeJsl CTeNEeHU, HAX0IUTh 3HaYeHMsI cTereHel Buaa a” (a —
1r060€ palMoHaIbHOE YUCIIO, 1 — HATyPaJbHOE YHUCIIO).
IMoHuMaTth cMbICI 3anKCH OOJIBIINX YHCEN C TOMOIIBIO AECATUYHBIX
npobeit u creneneit uncna 10, MpUMEHSITh UX B peajbHBIX CUTYya-
LUSX.

IIpuMeHsITH IPU3HAKK JEIUMOCTH, Pa3I0KEHUS HA MHOXKUTEIN
HATYpaJIbHBIX YHCEIL.

Pemath 3aga4u Ha 4acTH, IPOLEHTHI, IPONIOPLIUHU, HA HAXOKICHHUE
JpoOu (MpoLIeHTa) OT BEIMYMHBI M BEIMYMHBI 10 €€ 1polu (1po-
LIEHTY), ApoOH (IIPOIIeHTa), KOTOPbI COCTABISIET OJIHA BEJTMYMHA OT
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apyroii. IlpuBoauTs, pa3douparthb, OHEHMBATDH PAa3JIMYHbIE PELICHMUS,
3aMKCH PelIeHUI TEeKCTOBBIX 3a/1au.

PacnozHaBaTh M 00bACHATD, ONIUPASCH HA ONPEAEICHUS, IPSMO
MIPOMOPLUOHANIbHBIE U 00PaTHO MPONOPIIHOHATBHBIEC 3aBUCHUMOCTH
MEXJly BEJINYMHAMU; HIPUBOAUTH MPUMePBI 3TUX 3aBUCUMOCTEHN U3
peaibHOTO MHpPa, U3 APYTUX YUeOHBIX IPEIMETOB.

PemiaThb npakTHKO-OpUEHTHPOBAHHBIC 331a4H HA APOOH, TPOICHTHI,
IPsIMYIO U 00paTHYIO MPOMOPLUHUOHAILHOCTH, TPONOPIIUU

Auredpanye-
cKHe
BbIPasKEeHH S
(27 v)

bykBennble BelpaxkeHus. [lepemenHsble.
JlonycTuMble 3HaUEHUS IEPEMEHHBIX.
DopmyJIbL.

[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH,
packpeITHE CKOOOK U IPUBEAECHUE 110100~
HBIX CJIaraéMblX.

CBolicTBa CTENEHU ¢ HATYPAJIbHBIM I10Ka-
3arejieM. MHorouseHsl. Cl10KeHue, BbIUH-
TaHUE, YMHOKEHHUE MHOTOowIeHOB. Dop-
MYJIbI COKpAIEHHOTO YMHOKeHHUs. Pasio-
KEHHE MHOTOWJIEHOB Ha MHOXKUTEIN

OBnagers anredpandeckoil TEPMUHOIOTHEH U CUMBOJIMKON, MPpUMe-
HATH €€ B IPOLIECCE OCBOEHUS y4eOHOT0 MaTepuaia.

Haxoauthb 3HaueHNs OyKBEHHBIX BBIPAKCHUI MTPH 3a/1aHHBIX 3HaYe-
HUSAX OyKB; BBITIOJHSTH BBIYUCICHUS 110 (popMyIam.

BoInoJHATH TpeoOpa3oBaHus 1ENOTr0 BRIPAKEHHS] B MHOTOWJICH
MPUBEICHUEM MOJOOHBIX CIIaraeéMbIX, paCKpbITHEM CKOOOK. BbImosi-
HATh YMHOKEHHE OJTHOWIEHA HA MHOTOUYIEH U MHOTOUYJIEHA HAa MHO-
TOWICH, MPUMEHATH ()OPMYJIBI KBaJpaTa CYMMBI H KBaJIpaTa pa3Ho-
CTH.

OcyumiecTBAATH Pa3ioKEHUE MHOTOWICHOB HA MHOXHUTEIH Iy TEM
BBIHECEHHUS 32 CKOOKH 00IIETr0 MHOXHUTES, TIPUMEHEHHS (hOPMYJIBI
Pa3HOCTH KBaAPATOB, (POPMYIT COKPAIIEHHOTO YMHOKEHUS.
IIpuMeHsTH IPe0Opa30BaHNE MHOTOWICHOB JIJISl PEIICHUS pa3iny-
HBIX 33/1a4 U3 MaTeMaTUKH, CMEXHBIX TPEAMETOB, U3 PeaIbHON
MPAKTHUKH.

3HAKOMMTBCS C MCTOPHEl pPa3BUTHSI MATEMATUKH

YpaBueHnus u
HEPABEHCTBA
(20 9)

VYpaBHeHMe, paBuiIa NpeoOpa3oBaHUs
YpaBHEHUs1, PABHOCUJIBHOCTh YPaBHEHHM.
JInneniHOEe ypaBHEHHE C OHOU ITEPEMEH-
HOMH, pellieHre JINHENHBIX ypaBHEHU. Pe-
LICHUE 3a/1a4 C [IOMOIbI0 YPABHEHUM.
JIuneliHOEe ypaBHEHHE C JBYMS IIEPEMEH-
HBIMU U ero rpaduk. Cucrema AByX JH-
HEWHBIX YPAaBHEHUH C JBYMS NIEPEMEH-
HBIMU. Penienue cuctemM ypaBHEHMH CIIO-
cO0OOM ITOJICTAaHOBKH M CIIOCOOOM CIIOXKE-
HUs

PemaTp n1uHENHOE ypaBHEHHUE C OJHOM IEPEMEHHON, PUMEHASA
NpaBuHJIa IIepexoa OT UCXOIHOIO YPABHEHUS K PABHOCUIIBHOMY €MY
6onee npocroro Buaa. IIpoBepsATs, SBISETCS I KOHKPETHOE YHCIIO
KOpPHEM ypaBHEHMUSI.

IHonOupaTs mpuMepsbI NIap YKCE, SBISIOIINUXCS PELICHUEM JTUHEH-
HOT'O ypaBHEHUS C ABYMs NiepeMeHHbIMA. CTPOUTH B KOOPIMHATHON
TUIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHHS C ABYMSI IEPEMEHHBIMU;
M0JIb3YSCh rpaUKOM, NPUBOAUTH NPUMEPbI PELICHUS YpaBHEHMUSI.
Haxoaurte pemeHue CUCTEMBI JBYX JIMHEUHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMHU.

CocTaBJSITh U pelIaTh YPaBHEHHE WIHM CUCTEMY YPaBHEHUH 1O




YCIJIOBHIO 33J1a4¥, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4y¥ MOJYYESHHbIN pe3ysbTart

Koopaunatsi Koop/uHaTa TouKK Ha IpsaMoii. UHCIIOBbIE HN300paxkaTsh HA KOOPIUHATHON IPSMOM TOYKH, COOTBETCTBYIOIINE
U rpapuxm. MPOMEKYTKH. PacCTOSHHE MEKITY JABYMS 3aJlaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aIIUChIBATH UX
DOYyHKIUT TOUKAMU KOOP/MHATHOI psiMoii. TTpsmo- Ha ajnreOpanveckoMm s3bike. OTMedaTh B KOOPAMHATHOM MJI0CKO-
(24 4) YroJIbHAS CHCTEMA KOOPIMHAT Ha ILIOCKO- CTH TOYKH TI0 33JaHHBIM KOOPJIMHATAM; CTPOUTH TPa(UKH HECIIOXK-
cti. TIpuMepsI rpaduKoB, 3a1aHHBIX GOp- HBIX 3aBUCUMOCTEH, 3aJaHHBIX (OpMYJIaMH, B TOM YHCIIE C IOMO-
mynaMu. UTeHue rpaKoB peanbHbIX 3a- LBIO IHPPOBBIX J1aGOpaTOpHii.
BUCHMOCTEI. IIpumeHsiTh, M3y4aTh NPEUMYIIECTBA, HHTEPNPETHPOBATH I'pa-
Toustue Gynxumu. Tpaduk GyHKIHHY. (bI/I‘ICCIfI/Iﬁ croco0 MPeACTABIICHHS U aHAJIU3a Pa3HOOOPa3HOM KH3-
Caoiictea (yHKiwmii. JInnelnas QyHKIus. HEHHOH HH(bOPMAIHH. 5
TTocTpoetue rpaduka IHHEHHON (yHK- OCBaI/IBaTbv NoHATHE (PYHKINH, OBJIQIEBATh (PYHKIIMOHAIBLHON Tep-
. I'padux GyHKIUK y = |x| MHUHOJIOTACH.
Pacno3naBathb nHeliHYI0 QyHKIHIO ¥ = KX + D, onuchiBaTh e
CBOMCTBA B 3aBUCUMOCTH OT 3Ha4eHU# ko3 duimentos K u b.
Ctpoutsh rpadukn TuHEHHOW QyHKIMA, QYHKIUU
y = Ixl.
Hcnoab3oBath HugpoBbie pecypebl Ui IOCTPOCHUS TPa@UKOB
(GyHKIUH ¥ U3yUYEHHS] UX CBOWCTB.
[IpuBOUTE IPUMEPBI TUHEHHBIX 3aBUCUMOCTEN B peaibHBIX MPOLEC-
cax U SIBJICHUSIX
TMosTopenue TTOBTOpEHHE OCHOBHBIX TOHSTHIE U METO- Bbi0upaTh, IpMMEHATH OLIEHUBATH CNIOCO0bI CPAaBHEHUS YHCE,

H 00001IeHTE
(6 v)

JIOB Kypca 7 kiacca, 00001eHne 3HaHu |

BBIUUCIIEHUH, TpeoOpa3oBaHuil BbIpaXKEHUH, peIIeHHs ypaBHEHU.
OcyuiecTBaATH CAMOKOHTPOJIb BBIITOIHAEMBIX JEUCTBUN U CaMO-
IPOBEPKY pe3yJibTaTa BEIUMCIIEHUH, TpeoOpa3oBaHuil, MOCTPOSHHH.
Pemate 3a5a4m U3 peanbHOU KU3HU, IPUMEHATh MaTeMaTHye-
CKHe 3HAHUA [l PEIICHU 3a1a4 U3 IPYTUX IIPEIMETOB.

Pemars TekCTOBbBIE 32/1a44, CPABHUBATh, BLIOUPATH CIIOCOOBI pe-
LICHUS 3a/1a4U




8 knacc (He menee 102 v)

Ha3zBanue
pa3naena

(TeMbI) Kypca
(4HCJ10 YacoB)

OcHoBHoe
coaepxaHue

OcCHOBHBIE BHIBI
AeATeJIbHOCTH
o0yuyauuxcsi

0P

YucJia 1 BbI-
YU CJIeHNS.
KBaaparnbie
KOPHU

(15 9)

KBanpaTHbiii kopenb u3 uucia. [lonsarue
00 upparmoHaaIbHOM YHcie. JlecaTHIHbIe
MPUOIHKEHUS UPPALMOHATIBHBIX YHCE.
JeiictButenpHble uncna. CpaBHEHHE
NEHCTBUTENBHBIX YKcen. ApupmeTnye-
CKMI KBaJpaTHBIN KOPEHB.

YpaBHeHUE BUIA

¥ =a.

CaoiicTBa apu(PMEeTUYECKUX KBAAPATHBIX
kopHe#. [IpeoOpa3zoBaHue YMCIOBBIX BbI-
paxXeHul, coJiepKalluX KBaJpaTHbIE
KOpHU

®opMyJIMPOBATh ONpPeeIeHHe KBaJPATHOTO KOPHS U3 YMCIIA,
apru(METHUECKOTO KBaIPaTHOTO KOPHSI.

IIpuMeHATDH Onepannio U3BJIEUEHUS KBaJPATHOTO KOPHS U3 YHCIIA,
HCII0JIB3YSl IIPY HEOOXOIMMOCTH KAJIbKYJIATOP.

OueHnnBaTh KBaJpaTHbIE KOPHU LIETIBIMU YUCIAMHU U JECATUIHBIMU
JIPOOSIMH.

CpaBHHUBATB M YNIOPSAAOYMBATDH PAllMOHAIBHBIE U UPPALIMOHAIIb-
HBIC YK CJia, 3allMCAHHBIC C ITIOMOIIBIO KBAaAPATHBIX KOpHefI.
HccnenoBarh ypaBHEHME

x? = @, HAXOJUTH TOYHbIE U npuOIMKEHHBIE KOPHU ITPU

a>0.

HccaenoBarh cBOiiCTBA KBaPaTHBIX KOPHEH, IPOBOJISI YNCIIOBBIE
HKCHEPUMEHTHI C UCIIOJIb30BaHUEM KAJIBKYJIATOPa (KOMIIBIOTEPA).
BbInoHATH Npeodpa3oBaHuA BbIPAXKEHUHN, COJEPKAIINX KBAapaT-
Hble KOpPHU. BbIpaxaTh nepeMeHHbIe U3 TEOMETPHUECKUX U PU3nye-
CKUX QopMyJI.

BopIyucaaTh 3HAYEHUs BBIPAXXCHUH, COEpXKAILIUX KBaJApaTHbIE
KOPHH, UCIOJIb3Ysl IPU HEOOXOIUMOCTH KaJIbKYJISTOP.
Hcnosb30BaTh B X0/1€ PEILIECHU 3a1a4 dJIEMEHTapHBIE IIPEACTaBIIe-
HUA, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUSIMU BCJINYHH.
3HAKOMMTBCS € HCTOPUEH Pa3BUTHSI MaTEMaTHUKU

Jloka3bIBaTh cBOMCTBAa apU(PMETUUECKUX KBAJPATHBIX KOPHEH;
OPUMEHSTh UX Ul IpeoOpa30BaHusl BHIPAKESHUH.

https://www.ya
klass.ru/
https://uchi.ru/
https://resh.ed
u.ru/subject/1
2/5/
https://fincult.
info/teaching/
metodicheskie
-materialy/
https://oge.sda
magia.ru/

Yucaa ¥ BbI-
YU CJIeHHS.
CreneHb C 1e-
JBIM IOKa3aTe-
JeM

CreneHns ¢ 1ensIM nokaszareneM. CTaH-
JlapTHast 3alKCh YUCIA.

Pa3zMepbl 00bEKTOB OKPYKAIOLIEr0 MUpPa
(OT 2I€eMEHTapHBIX YaCTHIL 10 KOCMUYe-

@opMyJIMPOBATH ONpeaeIeHNe CTCIICHH C IIEITBIM ITOKa3aTeIIeM.
IIpencraBasaTh 3anKUCh OONBIINX U MAIBIX YHCET B CTAHJAPTHOM
Bujie. CpaBHMBATH YHCJIa U BEJIMYHHBI, 3aIIUCAHHBIC C UCTIOIH30Ba-
HueMm crerenu 10.

Hcnoab30BaTh 3alUCh YHCEI B CTAHIAPTHOM BUJIE JUISI BRIPAKEHUS
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(79)

CKHUX OOBEKTOB), JJIUTEIILHOCTD IPOLIEC-
COB B OKPY’KalOIIEeM MUpE.

CBOICTBa CTENEHU C LEJIBIM [TOKa3aTe-
aem

pa3MepoB 00BEKTOB, JNTUTEIBHOCTH MPOIIECCOB B OKPYKAKOIIEM
MHUpE.

DopmMyJIMPOBaTh, 3aIMCHIBATH B CHMBOJIMYECKOI popme U HJI-
JIIOCTPUPOBATH IPHMMEPAMM CBOICTBA CTEIIEHU C LEJIBIM [TOKa3aTe-
JEM.

IIpumensTh cBOMiCTBA CTENCHU sl TPEOOPa30BaHUsI BHIPAKEHUH,
COJIEpIKalINX CTENEHU C LENIbIM [IOKa3aTEJIEM.

BBINOHATH AEHCTBHSA C YMCIAaMU, 3a[IUCAHHBIMU B CTAHIAPTHOM
BHJI€ (YMHOXKEHHE, JICJICHUE, BO3BE/ICHUE B CTEIICHD)

Anredopanue-
cKHe
BbIpa:KeHUs.
Auredpanye-
ckas Apoodb
(154)

Anrebpanyeckast 1po0k. JlomycTumbie
3HAYCHUS TICPEMECHHBIX, BXOJISIIUX B aJl-
reOpandeckue BeipakeHuss. OCHOBHOE
CBOIcTBO anredpandeckoit qpodu. Co-
KpaleHue Apooeil.

CrnoxeHue, BBIMUTaHUE, YMHOKEHHUE U
nerenne anredbpandeckux apooeit. Ipe-
00pa3oBaHue BBIPAKECHUH, COJIEPIKAIIUX
anredpanveckue apoou

3anucpIBaTh anreOpanveckre BhIPaKEHHUS.

Haxoauthb o6nacTh onpeaeneHus paluoHaIbHOTO BBIPAKEHUSI.
BbINoHATH YHCIIOBBIC TIOJICTAHOBKU M BIYMCJIATH 3HAUCHHUE
IpoOu, B TOM YHUCIIE C TIOMOIIBIO KAIbKYJISATOPA.

@opMyJIMPOBATh OCHOBHOE CBOMCTBO aJlreOpandecKkon Apodu u
NPUMEHSITH €ro sl Ipeodpa3zoBaHus ApoOei.

BoinoaHaTs aeiictBus ¢ anredpandeckumu ApoOsmu. [IpumeHsTh
peoOpa30BaHUs BHIPAKEHUN ISl peLISHHS 3a/1a4.

BoipaxkaTtb nepeMenHble 3 hopmy (GU3HUECKUX, TEOMETpHYe-
CKHX, OIUCHIBAIOIINX ObITOBBIE CUTYALINH)

YpaBHeHus u
HEePaBeHCTBA.
KBanparnsie
YPABHEHHA
(154)

KBangpatHoe ypaBHenue. Henonnoe
KBaJpaTHoe ypaBHeHHue. Dopmyia Kop-
HEW KBaIpaTHOro ypaBHeHHUs. Teopema
Buera.

Pemenue ypaBHeHUH, CBOIAIIUXCS K
kBazpaTHbIM. [Ipocreiimue npoOHO-pa-
IUOHAJIbHBIE YPABHEHUS.

Pemienne TeKCTOBBIX 3a1a4 C TOMOLIBIO
KBaJ[paTHBIX YpaBHEHU

Pacno3HaBaTh KBaJipaTHbIE ypPaBHEHUSI.

3anuceiBaTh (POPMYJIy KOPHEH KBaJIpaTHOI'O YPAaBHEHUS; peliaTh
KBa/IpaTHbIe YPABHEHHUs — TOJIHbIC U HETIOIHBIE.

IIpoBoauTh NpocTeine UCCIeJ0BAHUSA KBAJAPATHBIX YPAaBHEHUN.
Pemath ypaBHeHusl, CBOSLIMECS K KBaIPATHBIM, C TOMOIIBIO TIpe-
00pa30BaHMi U 3aMEHOM NepEeMEHHOM.

HabaronaTs u aHaIM3npoBaTh

CBSI3b MEXY KOPHAMH U KO3 PUIIMEHTaMU KBaJPAaTHOIO YPAaBHEHHUS.
®opmysmpoBaTh TeopeMy Buerta, a Takxke 00paTHYIO TeOpeMy,
IIPUMEHSITH 3TU TEOPEMBI JJISl PELIEHUS 3aau.

PemaTh TeKCTOBBIE 321a4M ANTeOPANIECKUM CITOCOOOM: TTepEX0-
JMThH OT CIIOBECHOM (pOpMYyIIMPOBKHU yCIOBHUS 3a7auMl K ajaredpaunye-
CKOI MOJIeNii MyTEM COCTaBIIEHUS] YPaBHEHUS; pelIaTh COCTABIEHHOE
YpaBHEHNUE; UHTEPIIPETUPOBATH PE3YJIbTAT.

3HAKOMHMTBCS € HCTOPHE pa3BUTHSL aNreOpbl




YpaBHeHus u
HEpPaBeHCTBA.
Cucrembl

YPaBHeHUi
(13 u)

JInneliHOE ypaBHEHME C IBYMs [IEPEMEH-
HBIMH, €r0 Tpa(uK, IPUMEpPbI peIIeHUs
YPAaBHEHUH B LIEIIbIX YUCIIAX.

Pemenue cucrem IByX JTUHEHHBIX yPaB-
HEHUU ¢ AByMs niepeMeHHbIMU. [Ipu-
MEPBI PELICHHS CHCTEM HEJIMHEHHBIX
YPAaBHEHUH C ABYMs [IEPEMECHHBIMH.
I'paduueckas uHTEpIIpETALUs YpaBHE-
HUSA C JBYMS IIEPEMEHHBIMU U CUCTEM
YPaBHEHHUH C IBYyMs IEPEMEHHBIMH.
Pemenne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO
CUCTEM YPaBHEHUHU

Pacno3HaBaTh JIMHEHbBIEC YPABHEHUS C ABYMS [IEPEMEHHBIMMU.
CTponThb rpaQuKy JUHEHHBIX YPABHEHUH, B TOM YHCIIE HCTIOJb3YS
uudpoBbie pecypchbl.

Pa3nu4arte napajiesbHbIE U IEPECEKAIOIINECS IPSIMBbIE 110 UX YPaB-
HEHMUSIM.

Pemath cucTeMbl IByX JMHEHHBIX YPABHEHUN € ABYMs IIEPEMEH-
HBIMU IIOJICTAHOBKOU U CII0KEHHUEM.

Pematp npocreimue CUCTEMBI, B KOTOPBIX OJTHO U3 YPaBHEHUN HE
SIBJISIETCS JIMHEVHBIM.

IIpuBoanTh rpadmuecKyr0 HHTEpPNpPeTALNIO PEIICHNS YPAaBHEHHUS
C IByMsl IIEPEMEHHBIMM U CUCTEM YPaBHEHUH C JBYyMS IIEPEMEH-
HBIMH.

Pemiath TekcTOBBIE 321a4H ANreOpanuecKUM CIocoOoM

YpaBHeHus u

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

®opMyJIMPOBaTh CBOMCTBA YHUCIOBBIX HEPABEHCTB, MILTFOCTPUPO-

HEPaBEeHCTBA. HepaBeHcTBO ¢ 0/1HOM niepemeHHoM. JIu- BaTh UX Ha KOOPJMHATHOH MPSMOii, JOKA3bIBATh aIre0panyecKu.
HepaBencrBa HEWHbIE HEPABEHCTBA C OJIHOM MEPEMEH- IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ pelieHus 3a1a4d. Pemars
(12 v) HOH U uX pemieHre. CUCTEMBbI IMHEUHBIX TUHEIHbIE HEPAaBEHCTBA C OJJHOM MEPEeMEHHOM, H300paXKkaTh pelIeHHe

HEPaBEHCTB C OJHOW NMEPEMEHHON U UX HEPaBEHCTBA HA YUCJIOBOU MPSAMOM.

pelieHue. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, U300pakaTh PEIIEHUE CH-

N300paxeHne pemieHrs JMHEHHOTO He- | CTEMbl HEPAaBEHCTB Ha YHCIOBOM MPSIMOM

PaBEHCTBA M UX CHCTEM Ha YHCIOBOMN

IPsIMOiA
DyHKIUNA. [Tonstue pynkuuu. Obmactb onpeene- Hcnoab3oBath QYHKIMOHATHHYIO TEPMHUHOJIOTHIO H CHMBOJIHKY.
OcHoBHBIE HUS U1 MHOXKECTBO 3HaYEHUH (PyHKIINH. BoiuncasaTs 3HaveHus1 QyHKIMN, 3aJaHHBIX opMyIamu (IIpH
NOHATHS CrniocoOsI 3a1anus HyHKITUH. HE0OXOIMMOCTH UCIONIB30BaTh KaJbKYJISTOP); COCTABISATH TA0-
Sy I'paduk pynkumu. CoiicTBa PyHKIUH, JIMIbI 3HAYeHUH QYHKIUU.

uX 0ToOpaskeHue Ha rpaduke

CTponThb 10 TOYKaM rpauKu QyHKIHH.

OnuceiBaTh cBOiicTBa PYHKIIMK HA OCHOBE €€ rpauIecKOro Mpe-
CTaBJICHUS.

Hcnonb3oBath QyHKIMOHAIBHYIO TEPMUHOJIOTHIO U CHMBOJIHKY.
HccaenoBarh npuMeps! TpagKoB, OTPAXKAIOIIUX peaibHbIE MPO-
neccol U sBieHus. [IpuBoAuTL NpUMeEpPBI ITPOLIECCOB U ABJICHUI C
3alaHHBIMU CBOWCTBAMH.

Hcnosbp30BaTh KOMIIBIOTEPHBbIE POrPaMMbI I IOCTPOCHMS T'pa-
¢uKoB QyHKIMH M U3yUEHUS] NX CBOMCTB




DyHKIUH.
Yucaosbie
GyHkuun
CAY

UYrenue u noctpoenue rpagukos (yHK-
nuid. [Ipumepsl rpadukoB GyHKIHMH, OTpa-
KAIOIIUX PEeaTbHbIC MTPOIECCHI.

@OyHKIMHU, ONUCHIBAIOIIUE MTPIMYIO U 00-
paTHyIO MPOIOPIHOHAIBHBIE 3aBUCHMO-
ctu, ux rpaduku. ['unepdona. ['paduk
dynxmm y = X2, dynkmum y = X2,

y=x3,y =/x, y = |x|; rpaduueckoe pere-
HUE YPABHEHUH U CUCTEM YPAaBHEHUI

HaxoauThb ¢ nomoubio rpaguka GyHKINU 3HAUEHUE OJTHOM U3 pac-
CMaTPUBAEMBIX BEJIMYNH 110 3HAYECHUIO APYTOMH.

B HECIIOKHBIX Cilydasx BbIPaKaTh (pOpPMYJI0H 3aBUCHMOCTH
MEXly BEJIMUYMHAMMU.

OnuckIBaTh XapakTep U3MEHEHHUS OJIHOM BEJINYMHBI B 3aBUCHMOCTH
OT U3MEHEHUs APYyTOH.

Pacno3naBaTth Bubl n3ydaeMbix GyHkuuii. [loka3siBaTh cxeMaTH-
YeCKH I10JI0’KEHUE Ha KOOPAMHATHOM INIOCKOCTH I'pauKOB (PyHKIHIA
BH/JIA!

y=xy=xy=Vxy=K

Hcnoub30BaTh PyHKIHOHAIBHO-TPA(HUYECKUE NIPEACTABICHUS
JUISl PELLICHUs] U UCCIIEOBAHUS YPAaBHEHUHN U CUCTEM YPaBHEHHUM.
IIpuMensiTh M ppoBLIE pecypebl I NOCTPOCHUS IpauKOB (PYHK-
Ui

IloBTOpPEHHE H
o0o0menune
(69

[ToBTOpEHNME OCHOBHBIX MOHATUN U METO-
JI0B KypcoB 7 u 8 KjaccoB, 00001IeHHe
3HAaHUH

Bbi0upaTh, NpMMeHATH, OLEHUBATH CIIOCO0OBI CPAaBHEHUS YKCEN,
BBIUMCJICHHM, TPeoOpa3oBaHUi BhIPAKECHUM, PEILICHUS] YPaBHEHUH.
OcyuiecTBaAATH CAMOKOHTPOJIb BBIITOJIHAEMBIX JEMCTBUN U CaMO-
IPOBEPKY pe3yJibTaTa BEIUMCIIEHUH, TpeoOpa3oBaHuil, TOCTPOSHHH.
Pemate 3a1a4m U3 peajibHOM KU3HH, IPUMEHATh MaTeMaTHye-
CKHE 3HaHUs JUIS PELIeHUs 3a]1a4 U3 IPYTUX PEeIMETOB.

Pemath TekcTOBBIC 321a4M, CPAaBHUBATh, BBIOUPATH €cNOCOOBI pe-
LICHHUS 33/1a4U

9 knacc (He menee 102 u)

Ha3zBanue
bastena OCHOBHOE OcHOBHBIE BHBI
IeATeJILHOCTH 0P
(TeMBI) Kypca CofepkaHue 00y4JaroImuxcst
(4MCJI0 YaCOB)
YucJjia v BbI- PannonanbHbIe Yncia, UpparuoHaIbHbIC PasBuBaTh npeacTaBieHust 0 YMCIIAX: OT MHOKECTBA HATYPAIBHBIX | hitps://www.yak
YK CJIeHHS. YpCciia, KOHEYHBIE K OECKOHEUYHEBIE JeCs- YUCcesl 0 MHOYKECTBA IEHCTBUTENBHBIX YHCE]. lass.ru/
JlelicTBUTEIb- TUYHBIE 1poOU. MHOKECTBO AEHCTBU- O3HAKOMHUTBCSI C BO3MOKHOCTBIO MPEICTABICHUS ACHCTBUTEIHLHOTO https://uchi.ru/

HbIC YHUCJIa

(EA))

TCIIBbHBIX YHUCEII, ﬂeﬁCTBHTeHBHBIe qucia
KaKk 0€CKOHEYHBIC JCCATHYHBIC ,Z[p06I/I.

yyclia Kak 0€CKOHEUHO 1eCATUYHOMN 1poOU, NPUMEHSITh 1eCATHY-
HbIE IPUOIMKEHUS PAIIMOHAJIBHBIX M UPPALMOHAIILHBIX YHCE.

https://resh.edu.r



https://www.yaklass.ru/
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https://uchi.ru/
https://resh.edu.ru/subject/12/5/

BzauMHO 01HO3HAYHOE COOTBETCTBHUE
MEK]ly MHOYKECTBOM JCHCTBUTEIBHBIX
YKCEJI U MHOKECTBOM TOUYEK KOOPAUHAT-
HOM MPSMOMU.

CpaBHeHME NEUCTBUTEIBHBIX YHUCEIL,
apudMeTUUECKHE IeUCTBUS C ICHCTBH-
TeJNbHBIMU YnciaaMu. [Ipubmmkénnoe
3HAYCHHUE BEIMYMHBI, TOYHOCTD MPUOITH-
sxenus. Okpyrienne uncen. [Ipukuaka u
OIIEHKA PE3yJIbTaTOB BHIUUCICHUMN

N300paxarh nelicTBUTEIbHBIC YHCIAa TOUKAMU KOOPIAUHATHOM Ipsi-
MOH.

3anuceIBaTh, CPABHUBATH M YNIOPSIA0YNBATh JCHCTBUTEIIbHBIC
qucia.

BbINOHATH, COYETast yCTHBIE U IMCbMEHHBIE IPUEMBI, apu(MeTH-
YecKHe JeiCTBUS C PallMOHAIIBHBIMY YUCIIaAMU; HAXOAUTh 3HAUYCHUS
CTENEHEH C LENBbIMU IT0KA3ATEISIMU U KOPHEHN; BBIYHCIAATH 3HAYCHUS
YHCJIOBBIX BBIPA)KCHUH.

IHony4uTh npeacraBjieHue O 3HAYUMMOCTH JICHCTBUTENBHBIX YHUCEII B
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA. AHAJIM3UPOBATD U 1eJIaTh
BBIBO/IbI O TOYHOCTH TPUOIMKEHUS IEHCTBUTEIBHOTO YHCIIA MIPH
pellIeHnN 3aau.

OKpyriasiTh JEHCTBUTEIBHBIE YACIIA, BHINMOJHATH NPUKHIKY pe-
3yJbTaTa BEIYUCICHUH, OEHKY 3HAUE€HUI YHUCIIOBBIX BBIPAKEHUM.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI MATEMATUKU

u/subject/12/5/
https://fincult.inf
o/teaching/meto
dicheskie-
materialy/
https://oge.sdam
gia.ru/

YpaBHeHus u
HEPaBEeHCTBA.
YpaBHeHus ¢
O/THOM mepe-
MEHHOH

(14 4)

JInnelinoe ypaBHeHue. Pemenne ypaBHe-
HHUH, CBOJISIIMNXCS K JIMHCHHBIM.
KBagparHoe ypaBHenue. Pemienue ypas-
HEHW, CBOIAIIMXCA K KBaAPATHBIM. bu-
KBaJpaTHbIE YPABHEHHUS.

IIpuMmepsl perieHns ypaBHEHUN TPEeThen
Y YETBEPTOM CTENEHEN PA3JIOKEHUEM Ha
MHOKHTEIIH.

Permenne npoOHO-palinOHATBHBIX ypaB-
HEHUM.

Perennie TekcTOBBIX 337124 anredpande-
CKHM METOJIOM

OcBauBaTh, 3aI0MMHATH U IPUMEHSATH rpauuecKkne MeToAbl
IIPU PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM.

Pacno3naBaTh 11ei1ble U IpOOHbBIE YpaBHEHMUS.

Pemath iuHeiiHbIe U KBa/iPaTHbIE YPABHEHHS, YPaBHEHUS, CBOJIS-
mMecs K HUM, IpocTelIre 1poOHO-palliOHaIbHbBIE YpaBHEHHUS.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIIEHNS TEKCTOBBIX 33/a4, 00-
CY’K/IaTh UX M peliaTh TEKCTOBBIE 337a4ll pa3HbIMU CIIOCOOAMHU.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTHS MaTEMaTUKU

YpaBHeHust u
HEePaBEeHCTBA.
Cucrempl
yPaBHEHUI
(14 v)

JInneliHOEe ypaBHEHME C IBYMs IIE€PEMEH-
HBIMH U €T0 Tpaduk.

Cucrema 1ByX JIMHEMHBIX YPAaBHEHHI C
JByMsI IIEPEMEHHBIMU U €€ pelieHue. Pe-
LIEHUE CUCTEM JIBYX YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTCIICHH.

['paduyeckast HHTEpIpeTallUsl CUCTEMBI

OcBanBaTh M NIPUMEHATH IPUEMBI PEIIEHUS] CUCTEMBI JIBYX JIMHEW-
HBIX YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEMBI JIByX ypaBHe-
HI/If/i, B KOTOPBIX OJJHO YPAaBHCHUE HEC SABJIACTCA JIMHEHHBIM.
Hcnoab3oBath QyHKIIMOHATBEHO-TpAapUUECKUE IPEICTABICHUS JUIs
PE€UICHUA U UCCJICAOBAHUSA ypaBHeHI/Iﬁ U CUCTEM.

AHAIU3MPOBATH TEKCTHI 33/1a4, PelIaTh UX aJreOpandyeckuM crio-
co0OM: mepexoAuTh OT CIOBECHON (POPMYJIMPOBKH YCIOBHS 3a/1a41
K anreOpanyecKoi MOJIEITH Iy TEM COCTABJICHHUS] CHCTEMbBI YPaBHEHUH;



https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
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YPaBHEHUU C ABYMs IIepeMeHHbIMU. Pe-
IIEHUE TEKCTOBBIX 3aJau ajredpanye-
CKHM CIOCO00M

pelaTh COCTAaBICHHYIO CUCTEMY YPaBHEHMI; HHTePIPeTHPOBATh
pe3yJibTar.
3HAKOMHTBCS € MCTOPHEH Pa3BUTHsI MATEMATUKU

YpaBHeHus u

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

I'II/ITaTIJ, 3alluCbIBaTh, IOHUMAaTb, HHTEPIPETUPOBATDH HCPABCH-

HepaBeHCTBA. JIvHeitHbIe HepaBEHCTBA ¢ OJHOM Tepe- CTBa; UCIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO. BBINOJIHATH TIpe-
HepaBencrBa MEHHOU U UX pelIeHue. 00pa3oBaHusi HEPABEHCTB, HCMOJAb30BATH JIJIsl TPeOOpa30BaHUs
(16 v) CucreMbl TUHEMHBIX HEPABEHCTB C OJ1- CBOICTBA YUCJIOBBIX HEPABEHCTB. Pacno3HaBaTh JIMHEWHbBIC U KBA/JI-
HOM IIEPEMEHHOM U UX PEILLICHHUE. paTHbIC HEpaBeHCTBA. PemaTh TuHElHHbIE HEPABEHCTBA, CUCTEMBI JIU-
KBanpaTHbie HEepaBEeHCTBA U UX pele- HEUHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUX KBapaT-
HHUE. HOE HEPABEHCTBO, U pelIaTh UX; 00CYKAATh MOJYUYCHHbBIC PEIICHHUS.
I'padpuaeckas maTEpIpETALIAS HEPA- HN300paxkaTs pelieHre HEPaBEHCTBA U CUCTEMbI HEPABEHCTB HA YHC-
BEHCTB M CICTEM HEPABEHCTB C JIBYMsI JIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.
MepEMEHHBIMU Pemartp KBajpaTHbIC HEPABEHCTBA, UCIOJIB3YS IpaduyecKue npe-
CTaBJICHUS.
OcBauBaTh M IPUMEHATH HEPABEHCTBA MPU PEILICHUN PA3INYHbBIX
3a/1a4y, B TOM YHUCJIE MPAKTUKO-OPUEHTUPO- BAHHBIX
DOyHKIUN KBanparuunas ¢pynkius, e€ rpaduk u Pacno3HaBaTh BU/IbI U3y4aeMbIX (PYHKIIHIL; HIJIIOCTPHPOBATH CXe-
(16 u) cBoiictBa. [lapabomna, koopuHATHI BEp- MaTH4YeCKH, 00BSICHATD PACIIOJIO0KEHUE Ha KOOPAMHATHOU IJIOCKO-

IIMHBI 1apa0oJIbl, OCh CHMMETPHH Mapa-
601b1. CTeneHHble (YHKIUU C HATypaib-
HBIMU TIOKa3aTeIsiMu 2 U 3, UX rpaduku

U CBOWCTBA.

I'paduxn GyHKIMIA:
y =kx,y =kx +b,
y =5,

y =ax? + bx + c,
y=x°y=vx,

y =

cTH rpaduKoB QpyHKIUI BUJa:

y:kx,y:kx+b,y:§,

y=ax’+bx+c,y=x%

y =/, y = |x| B 3aBHCHMOCTH OT 3HaYEHHUI K0()DHUIIMEHTOB; OMUCHI-
BaTh X CBOMCTBA.

Pacno3naBaTth kBaJpaTHuHyo QyHKIUIO o popmysie. [IpuBoanTh
NpuMepbl KBaIpaTUUHBIX 3aBUCHUMOCTEN U3 pealbHOM KU3HH, (pu-
3UKH, TEOMETPUHU. BBIAABIAATH 1 0000111aTh 0COOEHHOCTHU Tpaduka
KBaJIPaTUIHON (PyHKITHH

y=ax®+bx+c.

CTpouTthb 1 U300paxkaTh cXeMaTH4YeCKHU rpaUKU KBaPaTUIHBIX
(yHKIMA, 3a0aHABIX GOopMyTaMu BUA Y = ax?, y = ax’ + , y = a(x
+p)% y=ax’+bx +c

AHAIU3MPOBATH U MPUMEHATH CBOICTBA N3YYEHHBIX (YHKIUI
JUTSL X TIOCTPOCHHMSI, B TOM YHCJIE C TOMOIIBIO ITU(BPOBBIX PECYPCOB




Yucnosbie [ToHsiTHEe YMCIIOBOM MTOCIIEA0BATEIBHO- OcBauBaTh U IPUMEHATH UHACKCHbIE 0003HAUCHMS, CTPOUTH pe-
nocJie0Ba- CTH. YyeBble BbICKA3bIBAHUA C HCIOJIb30BaHUEM TEPMHUHOJIOTUH, CBSI3aH-
TeJIbHOCTH 3alaHue MOCIe10BATEIbHOCTH PEKYP- HOM € MOHSITUEM I10CIIE0BATEIbHOCTH.
(15 4) peHTHO# GopMyoit u hpopmyoit N-ro AHanu3upoBaTh GopMyiIy N-TO WieHa MOCIeI0BATEILHOCTH WIH pe-
YJICHA. KYPPEHTHYIO (pOpMyITy M BBIYHCIAATH YWICHBI TOCIEI0BATEILHOCTEMH,
ApudmeTrnueckast U reoMeTpUyecKas 3aJJaHHBIX 3TUMHU (HOPMYJIaMHU.
nporpeccuu. @opmyiisl N-ro 4jaeHa YcTranaBauBaTh 3aKOHOMEPHOCTB B [IOCTPOEHHUHU 1OCIIEI0BATENb-
apu(QMeTUYECKO U reOMeTPUUECKOI HOCTH, €CJI BBIIIMCAHBI [IEPBbIE HECKOJBKO €€ YICHOB.
IIPOrPECCUil, CyMMBI IIEPBBIX /1 YICHOB. Pacno3naBaTh apu(METHUECKYIO U TEOMETPHUYECKYIO ITPOrPECCUN
N300paxeHne wieHOB apupMeTHuIecKoi IIPU pa3HbIX COC00ax 3adaHHUs.
Y TEOMETPUYECKON MPOrpeccuii ToukaMu PemaTsh 3a1a4un ¢ uctonb3oBanueM (Gpopmyit N-ro wieHa apupmeTn-
Ha KOOPJUHATHOMN MJIOCKOCTH. YECKOM U T€OMETPUYECKOM IPOrPECCHi, CYMMBI IIEPBBIX # YIEHOB.
JInHENHBIN U SKCITIOHEHIIUAIBHBIN POCT. H300paxkaTh 4ieHbl OCIEA0BATENBHOCTH TOYKAMHU Ha KOOPIMHAT-
Ci10XHbI€ IPOLIEHTHI HOM IUIOCKOCTH.
PaccMaTpuBaTh NpuMepsbl MPOLECCOB U SIBJCHUI U3 pealbHON
KU3HU, WILTIOCTPUPYIOIIYE U3MEHEHNE B apu(METUUYECKOM mporpec-
CHUH, B TEOMETPUUECKOMN IPOrpeccuu; n300pakaTh COOTBETCTBYIOIINE
3aBUCHUMOCTH IpaUuecKH.
Pemath 3aga4u, CBI3aHHbBIE C YUCIOBBIMU I1OCJIEI0BATEILHOCTIIMH,
B TOM YHCIIE 33]a4l U3 pealbHON )KU3HU C UCIIOJIb30BaHUEM U (pO-
BBIX TEXHOJIOTUH (JIEKTPOHHBIX TaOIHII, Tpa)uueCKOro KaJIbKYJIs-
TOpa U T.IL.).
Pematp 3a1aun Ha CJI0KHBIE NIPOLIEHTHI, B TOM YHUCIIE 33]1a4M U3 pe-
QIIBHOM MPaKTUKH (C UCTIOJIB30BAHUEM KAIBKYIISTOPA).
3HAKOMHTBCS ¢ HCTOPHE Pa3BUTHSI MATEMAaTUKU
IToBTOpEHUE, Yucsia ¥ BBIYKCJIEHHA (3aIUCh, cpaBHe- |  OmnepupoBaTh MOHATHAMH: MHOXECTBO, [TOJIMHOXKECTBO, ONEepaluu
o0o01eHne, HUe, IeUCTBUS C IeHCTBUTEIbHBIMU YK C- HaJ MHOXXECTBAMMU; MCMOJIb30BaTh rpapuuecKkoe MpeCTaBIeHNE
CHCTeMaTH3a- JIaMH, YUCJIOBAs NIpsiMast; MPOLIEHTHI, OT- MHO>KECTB JJIs1 OIIMCAHUSI PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH, IIPH pe-

U 3HAHUH

(18 )

HOLIIEHUs, [IPOIIOPLUH; OKPYIJICHUE, IIPU-
OnuKeHue, OIIeHKA; PeIIeHIe TeKCTOBBIX
3a/1a4 apu(PMETHIECKUM CTIOCOOOM)

LIEHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEIMETOB.

AKTYyaJM3MpPOBATh TEPMUHOJIOTHIO U OCHOBHbBIE 1eifiCTBHS, CBSI-
3aHHbIE C YHCJIAMU: HATYpaJIbHOE YUCIIO, IPOCTOE U COCTABHOE
4HCIIa, I€JIMMOCTh HAaTYPaJIbHbIX YHCEN, IPU3HAKH JEIUMOCTH, 1Lie-
JI0€ YHCII0, MOAYJIb YUCIIa, OOBIKHOBEHHASI U JIeCSITUUHAs ApoOu,
CTaHJAPTHBIN BUJI YKCIA, apu(PMETUYECKHI KBaIpaTHBIA KOPEHb.




PaGouasi nporpamma yueOHOro kypca «I'eomerpusp»
g 7 — 9-x ki1accoB

IIpuopurerHble HeJn u3ydeHus Kypca «I'eomerpus»:

* pa3BUTHE Y O0yYaroIUXCs HAyYHbIX IPEACTABICHUN O IPOUCXOKACHUU U CYLITHOCTH IeOMeT-
pudecKkux abCTpakiui, criocobe OTpaKeHUsT MaTeMAaTHYECKO HayKO# SIBJIEHUH U IPOIIECCOB
B IIPUPOZE U OOILIECTBE, PO MATEMAaTHUECKOr0 MOJEIUPOBAHUS B HAyYHOM IO3HAHUU U B
IIPaKTHUKE;

* pa3BUTHE Yy 00YYAIOLIMXCS YMEHUS IPOBOJUTH JA0KA3aTeNIbHbIE PACCyKICHUS, CTPOUTH JIOTH-
YECKHE YMO3AKJIFOYECHUS, JOKA3bIBaTh UCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K
JIO)KHBIM, IPOBOJUTH PACCYKIEHUS «OT MPOTUBHOIO», OTJINYaTh CBOWCTBA OT IIPHU3HAKOB,
(opmMynarpoBaTh 0OOpAaTHBIE YTBEPKACHUS,

*  HCIOJB30BAaHUE F€OMETPUU KaK MHCTPYMEHTA IIPH PEILICHNN KaK MaTEMaTUYECKHX, TaK U ITpaK-
TUYECKUX 3aJ1a4, BCTPEUAIOIIUXCS B PEAlIbHOU JKU3HU;

* o0ydeHue eTeil CTpOUTh MaTEMAaTUYECKHUE MOJIENIN PEalIbHbIX )KU3HEHHBIX CUTYalUii, IPOBO-
JUTb BBIYMCIICHHS U OLIEHUBATh aJICKBATHOCTD II0JIy4EHHOI'O pe3yJIbTara.

Mecto yuednoro npeamera «I'eomerpusi» B yueOHOM I1aHe

CornacHo y4eOHOMY IUIaHy B 7 — 9 kilaccax m3ydaercsi yueOHbIH Kypc «['eoMeTpus», KOTOpPbIit
BKJTIOYAET CIICAYIOIINE OCHOBHBIE pa3zelibl coaepxanus «I'eomerpuyeckre (GUTypsl B UX CBOMCTBaY,
«V3MepeHne reoMeTpuYecKuX BEIMYHHY, a TaKkkKe «/leKapToBbl KOOPIMHATHI Ha TIOCKOCTHY, «Bek-
TOPBD», «JIBrkeHus miockocTi» U «IIpeodpasoBanus mogo0us».

VY4eOHblil II1aH NpeaycMaTpUBaeT U3y4eHUE T€OMETPUN Ha 6a30BOM YPOBHE 2 U B HEZEIIO B KaXkK-
JIOM rojty o0y4eHusi, He MeHee 68 yueOHbIX 4acoB B yUEOHOM TOAy.

Coaep:xanue yueOHOro Kypca (1o rogam o0y4eHus)

7 KJ1acc

HavaneHble noHATusa reomerpun. Touka, mpsimasi, OTpE30K, JIyd. Yros. Bunael yrios. BeprukanbHele
U CMEXHbIE yIiIbl. buccektpuca yria. Jlomanasi, MHOroyrosbHUK. [lapainenbHOCTh M MEPIIEHINKY-
JSIPHOCTH MPSMBIX.

Cummertpuunble purypsl. OCHOBHBIE CBOMCTBA OCceBON cuMMeTpuH. [IpuMepbl cHUMMETpHUH B OKpYyXKa-
IOIIEM MHpE.

OcCHOBHBIE IOCTPOEHUS C TIOMOIIBIO IUPKYJISI U TMHEUKH.

Tpeyronasuuk. BeicoTa, Meaunana, 6uccekTpuca, ux cBoicTBa. PaBHOOEIpeHHBIN U PaBHOCTOPOHHUI
TpEYroJibHUKHA. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa U MpU3HAKU paBHOOEIPEHHOT0 TpeyroyibHUKa. [Ipr3HaKky paBeHCTBA TPEYTOJIbHUKOB.
CBolicTBa M IIPU3HAKU NapauIEIbHBIX NpsiMbIX. CyMMa yIiIOB TpeyrosibHMKa. BHemHue yrisl Tpe-
YTOJIbHHUKA.

[TpstmoyronbHbIN TpeyroapHUK. CBONCTBO MEAMAHBI IPSMOYIOJIBHOTO TPEYTOJIbHHUKA, TPOBEAEHHON
K runorenyse. [Ipu3Haku paBeHCTBa MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTOIBHBIN TPEYTOJIBHUK
¢ yriioM B 30°.

HepaseHncrBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeOpeMa O
OosbIIeM yrie u 0oJblIel CTOpOHe TpeyroabHuKa. [leprneHaAuKysp U HakJIOHHAS.

I'eomerprueckoe mecTo Touek. buccexkrpuca yria u cepeIMHHBINA NEPIEHAUKYIIAP K OTPE3Ky KaK I'eo-
METPUYECKHE MECTa TOUEK.

OKpyXHOCTb M KpYT, XOpAa U AUaMETP, UX CBOMCTBA. B3anMHOE pacronoxkeHue OKpy>KHOCTH U Mpsi-
Moii. KacaTenbHas u cekymas K OKpy>KHOCTH. OKpYy’KHOCTb, BIIUCAHHAs B yroJ. BrincanHas u onu-
CaHHas1 OKPY>KHOCTH TPEYTOJIbHUKA.



8 ki1acce

UYersipéxyronbauku. [lapamnenorpaMm, ero npu3Haku U CBOMCTBA. YacTHBIE Cilyyau napajijiesiorpam-
MOB (TIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA. Tpamerus, paBHOOOKas Tparmelus,
e€ colicTBa U npu3Haku. [IpsMoyroapHas Tpanenus.

Meton yasoenust Menuansl. LlenTpanbHas cuMMeTpus.

Teopema daneca u Teopema 0 NPONOPLUHOHAIBHBIX 0Tpe3Kax. CpelHne JMHUM TPEYToJbHUKA U Tpa-
nenuu. LleHTp Macc TpeyronbHUKa.

[TonoOue TpeyronabHUKOB, K03 dunuent noxodus. [Ipusnaku mogodbus tpeyroabHukoB. [Ipumene-
HUE 10100us IPH pEIIeHUH MTPAKTUYECKHUX 3a/1a4.

CpoiicTBa 1uiomaaei reomerpuueckux ¢uryp. @opmyssl s miomaan TpeyrojibHUKa, Hapaieno-
rpamma, pom6a u Tparneunu. OTHOLICHHE IO TOA00HBIX QUTyp.

Beruucnienue miomaei TpeyroJbHUKOB U MHOIOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema IIudaropa. Ilpumenenne Teopemsl [ludaropa npu pemeHun npakTUUECKUX 3aad.

CuHycC, KOCUHYC, TAHT€HC OCTPOT0 YIJIa IPSMOYIOJIBHOIO TPEyroyibHUKAa. OCHOBHOE TPUTOHOMETPH-
YECKOe TOXKIeCTBO. Tpuronomerpuueckue GyHKIuu yrioB B 30°, 45° u 60°.

BrniucanHbIe ¥ LIEHTPAJIBHBIC YIVIBI, YTOJI MEXKIY KacaTeJIbHOU U XOPIOH. YTJIbl MEKIY XOPJIaMHU U Ce-
KyIIMMH. BrincanHble U onucaHHbIe YETHIPEXYTOJbHUKH. B3auMHOE pacnonoxeHne ABYyX OKpYKHO-
creii. Kacanue okpyskHocTeil. O01ue kacaTelbHbIe K ABYM OKPYKHOCTSIM.

9 kiaacc

Cunyc, xocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXkAecTBO. Dop-
MYJIbl IPUBEACHHUS.

Pemenne tpeyronbHUKOB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB. PelleHue npakTH4ecKux 3ajad ¢
UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

ITpeoGpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 pou3BeEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEICHUH OTPE3KOB CEKYIIHUX, TEOPEMA O
KBaJlpaTe KacaTelbHOM.

Bekrop, 1yHa (MOysib) BEKTOPA, COHANpPaBIEHHbIE BEKTOPbI, TPOTHBOMOJIOKHO HAlPaBICHHBIE BEK-
TOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpallnU HaJl BEKTOpaMu. Pa3noxeHne Bek-
TOpa IO JBYM HEKOJUIMHEAapHBIM BekTopaM. KoopaunaTs! BekTopa. CKalipHOE TPOU3BEAECHHUE BEKTO-
POB, IPUMEHEHHE ISl HAXOXKACHUSI UTUH U YTJIOB.

JlexapToBbI KOOP/IMHATHI HA TUIOCKOCTH. Y paBHEHMSI IPSMOM U OKPY’KHOCTU B KOOpJMHATAX, Iepece-
YEHHE OKPY’KHOCTEN U MPAMBIX. METO] KOOPAMHAT U €r0 IPUMEHEHHUE.

[IpaBunbHbIe MHOTOYTONBHUKHU. [{n1Ha okpykHOCTU. ['pagycHas u paguaHHasi Mepa yria, BblUncIe-
HUE JIIUH 1yT OKpyXHocTel. [Inomans kpyra, ceKTopa, CErMeHTa.

JIBIDKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMeETpuu Guryp (3nemMeHTapHble npejacranienus). [lapan-
nenbHbIN nepexoc. [IoBopor.

I[lnanupyeMblie npeaMeTHBIE Pe3y/IbTAThI OCBOCHUS
pado4eii mporpaMMbl Kypca reoMeTpuu (1o rogamM o0y4eHus)

OcBoenue yueOHOTO Kypca «['eomeTpus» Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus TOJDKHO o0ec-
MEYUBATh JOCTHKEHUE CIEAYIONINX MPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB:
7 kJaacc
* Pacno3naBaTh U3y4eHHBIE F€OMETPHUECKHE (DUTYPHI, OMPEIENATh UX B3aUMHOE PacIOIOkKe-
HUe, U300paXkaTh reOMeTpruUecKie (PUTypbl; BHITOIHATH YEPTEXKHU 0 YCIOBUIO 3a1aun. M3me-
PATH JTMHEWHBIE U YTIOBbIE BETMYUHBI. Pemars 3a1auu Ha BEIYHCICHUE JJTUH OTPE3KOB U Be-
JIMYWH YTJIOB.



e Jlenath rpyOyI0 OIEHKY JJUHEHWHBIX M YTJIOBBIX BEIMYMH MPEIMETOB B PCAIbHON JKU3HH, pPa3-
MEpPOB MPHUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepbl 3TUX 0OBEKTOB IO MOPSIKY BETHUUHBL.

*  CTpouTh YEPTEKHU K TEOMETPUUECKUM 3a]]a4aM.

* [lonp30BaTbcs MpU3HAKaMU PABEHCTBA TPEYTOJIbLHUKOB, UCIOIB30BATh MPU3HAKU U CBOMCTBA
PaBHOOCAPEHHBIX TPEYTOJIBHUKOB IPH PEIICHUH 3a/1a4.

* IIpoBOAUTH JOTHUYECKUE PACCYKIAEHHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

* [lonb30BaThCs MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEIM-
aHbl, TPOBEAEHHON K THIIOTEHY3€ MPAMOYTOJIbHOTO TPEYTOJIbHHUKA, B PELICHUH I'€OMETpUYE-
CKHX 3aJad.

*  OmnpenensTh MapaIeIbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOPEIE 00pa3yeT ¢ HUMH CEKy-
mas. Onpenensars NapajuieIbHOCTh MPSIMBIX C IIOMOILBbIO PAaBEHCTBA PACCTOSAHUIN OT TOUYEK OJI-
HOM IIPSIMOU 10 TOYEK IPYrOM MPsMOM.

* Pemare 3a1aun Ha KileT4aTOM Oymare.

* [IpoBoAWTH BEIYHMCICHUS U HAXOAUTh YHCIOBBIC U OyKBEHHBIC 3HAUCHUS YTIIOB B TE€OMETPUYC-
CKHX 3ajJja4ax ¢ UCIIOJIb30BaHUEM CYMMBbI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB
YIJIOB, 00pa30BaHHBIX MpPHU MEPECEUCHUM JABYX MapajuIeNIbHBIX MPSAMBIX cekyuled. Pemarts
MPAKTUYECKHUE 33/1a4l Ha HAXOXKJICHHUE YTJIOB.

* Branerb NoHATHEM reOMETPUUYECKOTO MECTa TOUEK. Y METh ONpeeisTh OUCCEKTPUCY YIJia U
CEpEeIMHHBINA MEPIEHIUKYIAP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

e @opMyJIMPOBATH OMPEACIICHUS OKPYKHOCTH U KPYyra, XOpAbl U IHaMETPa OKPYKHOCTH, MOJIb-
30BaThCS MX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA IIPHU PEIICHUU 3a/ad4.

* Braaerb NOHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LIEHTP.
[Tonb30BaTbes pakTaMu O TOM, YTO OMCCEKTPHCHI YTIIOB TPEYTOJIbHUKA IEPECEKAOTCS B OAHON
TOYKE, U O TOM, YTO CEPEIMHHBIC MEPIICHANKYJIISAPBI K CTOPOHAM TPEYTOJIbHHUKA MTEPECEKAIOTCS
B OJHOU TOYKE.

* Bragers NOHATHEM KaCATENbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O MEPIICHAUKYJIISAP-
HOCTH KacaTeJIbHOHN U paguyca, IPpOBEAEHHOTO K TOUKE KaCaHHUs.

* [Ilonp30BaThbcsi MPOCTEHUIITUMU TE€OMETPUUECKUMHU HEPABEHCTBAMU, MTOHUMATh MX IMpaKTHYe-
CKHMU CMBICII.

* [IpoBOAUTH OCHOBHBIE FTEOMETPUUYECKHUE MTOCTPOECHUS C IIOMOILBIO HUPKYJIS U JIMHEHKH.

8 ki1acce

* Pacno3HaBaTh OCHOBHBIE BUJbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BAThCS UX CBOM-
CTBAaMH IIpU PEILICHUHU N'€OMETPUUECKHUX 3a4a4.

* [IpuMmeHsTH CBOICTBA TOYKU IEpECEUCHUs] MEANAH TPEYTolbHUKA (LIEHTpa Macc) B PELLICHUU
3a/1a4.

* Bnaners noHATHEM CpeIHEN JUHUU TPEYTOJIBHUKA U TPaNelUH, IPUMEHATh UX CBOMCTBA MIPU
pelIeHn reomeTpudeckux 3aaad. Ilonp3oBaTecsa Teopemon daneca U TEOPEMOU O IPONOPLIHK-
OHAJIBHBIX OTPE3KaX, IPUMEHATh UX JUIS PEIIECHUs IPAKTUYECKUX 3a/1a4.

* JlpuMeHATh NPU3HAKU NOJ00HS TPEYTOJIbHUKOB B PEILICHMH F€OMETPHUUECKUX 3a/1au.

* [lonb3oBarbes Teopemoit [udaropa nis penieHus reoMeTpUUECKUX U MPAaKTUYECKUX 3a/ad.
CTpouTh MaTEMaTUYECKYIO MOJIEND B IPAKTUYECKHX 3a/ladax, CAMOCTOSATENBHO JENIATh YEPTEK
Y HaXOJIUTh COOTBETCTBYIOLIUE JJINHBI.

* Brnaaers NOHATUAMU CUHYCA, KOCHHYCA U TAHTE€HCA OCTPOTO YIJIa IPSMOYTOJIBHOTO TPEYTOJIb-
HuKa. [[01p30BaThCS 3TUMM NOHATHAMU JJI PELICHUS IPAKTUYECKHX 3a]1a4.

*  BpuucnaTs (pa3MyHbIMU CIOCO0aMHM) TUIOIIA/L TPEYTOJIbHUKA U TUIOMIAAN MHOTOYTOJIbHBIX
¢buryp (monb3ysch, riae HeOOXOAUMO, KaIbKyISITOpOM). [IpUMEHSTh MOJlydeHHbIE YMEHUS B
IIPAKTUYECKUX 3a7a4ax.

* Bnaners NOHATHAMYU BIMCAHHOTO ¥ IEHTPAIBHOTO YTJjia, UCIIOJIB30BAaTh TEOPEMBI O BIUCAHHBIX
yriax, yriax Mexay XOpAaMu (CEKyIIMMHU) U YIJIe MEeXAY KacaTeabHOW U XOpAOM IpH pellie-
HUW F€OMETPUYECKHX 3a]1a4.

* Braaers NOHATHEM OMMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOMCTBA ONTMCAHHOTO YEThI-
PEXYTOJIbHUKA IIPYU PELICHUU 3a]1a4.



* [IpuMeHSTh MOJTydYeHHbBIC 3HAHKS Ha PAKTHKE — CTPOUTH MATEMaTHIECKUE MOJICIN JTSI 3319
peaanofx'I JKU3HHU U MPOBOAUTH COOTBCTCTBYIOIUC BBIYUCIICHUA C MIPUMCHCHUCM HOIIOGI/ISI )41
TPUTOHOMETPHH (TIOJB3YACH, T/IE€ HEOOXO0IUMO, KATBKYISATOPOM).

9 kjacc

* 3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C WX IMOMOIIBIO Pa3TUIHBIC
AJIEMEHTBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJBHBIX TPEYTOJIbHUKOBY).
HaxonuTh (¢ mOMOIIBIO KaJdbKYJISATOPA) JJIMHBI U YTJIBI TSI HETAOJWYHBIX 3HAUYCHUH.

* [lomb3oBarbes GOpMyJIaMU TIPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPHYECKUM TOXKIACCTBOM JIJIsI
HaXO0XJAEHUS COOTHOUIEHUN MEXIY TPUTOHOMETPUUECKUMHU BEITUUMHAMH.

* Hcnonbs3oBaTh TEOPEMbl CHHYCOB M KOCHHYCOB JJISI HAXOXKICHUS PA3IMYHbBIX 3JIEMEHTOB Tpe-
YTOJbHUKA («pEelIeHNuEe TPEYroJbHUKOBY ), MPUMEHSITh UX MPU PEIICHUH T€OMETPUICCKUX 3a-
J1ad.

* Bnaners noHsATHSAMH TPEOOpa30BaHUS TOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB IMOJOOHBIX (HH-
ryp. [lons30BaThCst CBOMCTBaAMH 10100 POU3BOJIBHEIX (PUTYP, YMETh BBIYUCIATH JITHHBI U
HaxXOJIUTh yTJIbl y TOA0OHBIX Guryp. [IpuMeHsTh cBOMCTBA MOAO0US B IPAKTUYCCKUX 3aa4ax.
YMeTh NPUBOJUTH IPUMEPHI MOAOOHBIX PUTYP B OKPYIKAIOIIEM MHpE.

* [lonp30BaTbcst TEOpEMaMHU O MPOU3BENCHUH OTPE3KOB XOPA, O MPOU3BEIECHUH OTPE3KOB CEKY-
IIMX, O KBAJIpaTe KacaTeIbHOMU.

* [loap30BaThbcs BEKTOpaMU, TOHUMATh UX T€OMETPUICCKUN U (PU3NUYECKHUIA CMBICI, IPUMEHSATh
WX B PCIICHUU T€OMETPUUYCCKUX U QU3HUSCKUX 3a7ad. [I[puMeHSITh CKaIsIpHOE TPOU3BEICHUE
BEKTOPOB ISl HAXOK/ICHHSI IJIUH U YTJIOB.

* [lonp30BaThCcsi METOOM KOOPAMHAT HA TUIOCKOCTH, MPUMEHSThH €T0 B PEIICHUH reOMEeTpHUYe-
CKHUX M IIPaKTHUYECKUX 3a/1ady.

* Brnanerp NMOHATUAMH TPaBUIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPYXHOCTH, IJIMHBI IyTH
OKPY>KHOCTHU M PaIMAHHON MEpHI yIJla, YMETh BBIUUCIATH ILIOIIA/b Kpyra 1 ero yacrei. [Ipu-
MEHSATH MMOJYyUYCHHbIE YMEHUS B IPAKTUUYECKUX 3a/1a4yax.

* Haxoautb ocu (WM LEHTPBI) CUMMETPUU (PUTYp, TPUMEHSATH JBUKEHUS TUIOCKOCTH B IPO-
CTEHIINX CITy4dasiX.

* [IpuMeHsTH NONyYEHHBIEC 3HAHUS HA TPAKTUKE — CTPOUTh MATEMATUUECKUE MOJECIIN JIJIS 3a/1a4
peaTbHOM KM3HU U TIPOBOJUTH COOTBETCTBYIOIINE BBIUYMCICHUSI C TPUMEHEHUEM TOA00Us U
TPUTOHOMETPHUECKUX (PYHKIIHH (TONB3YACh, T HEOOXOAUMO, KATbKYISITOPOM).



TemaTu4eckoe IJIAHMPOBAHUE Y4eOHOT0 Kypca

7 kaacc (He MeHee 68 1)

(mo rogam o0y4eHu)

HasBanmue
pa3jiena OCHOBHOE OcHOBHBIE BUIBI
NeATeJILHOCTH 20P

(Tembr) Kypca coneparme 00y4aI0IHXCH

(4uCjI0 YacoB)
IIpocreiime reo- [Tpocreiimne reomeTpuyeckue 00beKThl: | POPMYJIMPOBATH OCHOBHBIE IOHATHUS U OIIPEJICICHHUS.
MeTpuYecKue (pu- TOYKH, TpSMbIE, JIy4Yd U yTIJbl, MHOTO- | Pacmo3dHaBaTh H3ydeHHBIE reoMeTpuieckue (GUrypsl, onpenessiTh
rypbl M HX CBOCTBA. | YIOJILHUK, JJoMaHast. CMEKHbIE M BEPTH- | UX B3aMMHOE PACIIOJIOKEHHE, BBIMOJHATEL YEPTEXK 0 YCIOBUIO 32- | https://www.yak
HN3mepenue reomMeT- | KanbHbIC yriibl. PaboTra ¢ mpocTedmumu | 1ayu. lass.ru/

PUHYECKHUX BECJININH
(14 v)

yeprexamu. Mi3MepeHne TMHENHbIX U yT-
JIOBBIX BEJIMYUH, BBIYHMCIECHUE OTPE3KOB
U yTJIOB.

[Tepumerp u muomanb ¢GuUryp, cocras-
JICHHBIX U3 NPAMOYTOJIbHUKOB

IIpoBoauTh mpocCTEHIIME MOCTPOCHUS C MOMOLIBIO LUPKYJS U JIH-
HEWKH.
N3mepsATH JIMHENHBIE U YTIIOBbIE BEIMYMHBI TEOMETPUUECKHUX U ITPaK-
THYECKUX OOBEKTOB.
OnpeneasaTs «Ha TJIa3» pa3Mepbl PEATbHBIX 00HEKTOB, MPOBOIAUTH
rpyOyro OLleHKY MX pa3mepoB. PemaTh 3a1aun Ha BBIYMCICHHUE UIUH
OTPE3KOB U BEJIMYMH YIJIOB.
PemiaTsb 3a1aun Ha B3aMMHOE PACIIONIOKEHHE TEOMETPUUECKUX PUTYP.
IIpoBoauTk KnaccuuKaluio yrioB, BBIYMCIAATH JUHEHHBIE U YTII0-
BbI€ BEIMYUHBI, IPOBOAMTHh HEOOXOIUMBIE JOKA3aTEIbHBIE PacCyX-
JICHUSL.

3HAKOMHTBCS ¢ HCTOPHE pPa3BUTHS T€OMETPUU

https://uchi.ru/
https://resh.edu.
ru/subject/12/5/
https://fincult.in
fo/teaching/met
odicheskie-
materialy/
https://oge.sda
mgia.ru/

TpeyrojbHuku
(22 v)

[TonsiTie 0 paBHBIX TPEYTOJbHUKAX H
NIEPBUYHBIE TPEACTABICHUS O PaBHBIX
(xoHrpy’HTHBIX) ¢urypax. Tpu npu-
3HaKa PaBEHCTBA TPEYTOJIbHUKOB.

[Tpu3Haku paBeHCTBAa MPSIMOYTOJIbHBIX
TpeyrojabHUKOB. (CBOMCTBO MeIHaHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBHOOepeHHbIE M PaBHOCTOPOHHHE

Pacno3HaBaTh napbl paBHBIX TPEYroOJIbHUKOB Ha FOTOBBIX YepTEk,ax
(c ykazaHHEM IPU3HAKOB).

BoiBoauTh cienctBus (paBEHCTB COOTBETCTBYIOIIMX AJIEMEHTOB) M3
PaBEHCTB TPEYTOJILHUKOB.

®opMyJIMPOBaTh ONPEICIECHUS: OCTPOYTOJIBHOIO, TYIOYTOJBHOTO,
PSIMOYTOJIBHOT0, PaBHOOEIPEHHOT 0, PABHOCTOPOHHETO TPEYTOJIbHH-
KOB; OMCCEKTPHUCHI, BBICOTHI, MEUAHbl TPEYTOJIbHUKA; CEPEIMHHOTO
NIEPIEHIMKYIISIpa OTPE3KA; IEPUMETPA TPEYTOJIbHUKA.



https://www.yaklass.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/

TpeyrosibHUKU. [Ipu3Haku M cBolcTBa
PaBHOOEPEHHOTIO TPEYTOJbHHKA.
[IpoTuB OGoJbIIEH CTOPOHBI TPEYTOJb-
HUKA JISKUT OOJIBIIUN YO,
[Ipocreliline HEpaBEHCTBA B TEOMETPUU.
HepasenctBo TpeyronpHuka. Hepasen-
CTBO JIOMaHOM.

[TpsIMOYTONBHBINA TPEYTOJBHUK C YIJIOM
B 30°.

IlepBble MOHATHS O JOKA3aTENbCTBAX B
T€OMETPUH

®opMy.IMPOBATH CBOICTBA U MPU3HAKU PABHOOEAPEHHOTO TPEYTOJIb-
HUKA.
CTpouTthb 4epTexy, peliaTh 3a4a4M C IIOMOIIbIO HAXO0XKJIECHUS PaB-
HBIX TPEYTOJIbHUKOB.
IIpumeHATH IPU3HAKY PAaBEHCTBA NPSMOYTOJBHBIX TPEYTOJIbHUKOB B
3aaydax.
Hcnoan3oBats 1udpoBbie pecypchl AJsi MCCJIEA0BAHUS CBOWCTB
u3ydaembIx Guryp.

3HAKOMMTBCS € HCTOPHEI pPa3BUTHS T€OMETPUU

IHapanieabHble nps-
Mble, CyMMa YIJI0B
TPeyroJibHUKA

(14 4)

[TapajutenpHble NpsIMBIE, MX CBOMCTBA,
[IaTeiii nocrynar EBknuaa. Hakpecr se-
JKalue, COOTBETCTBEHHBIE M OJHOCTO-
poHHUE YTkl (00pa-30BaHHbIE IPU Mepe-
CEYCHUH I1apaJUICIBHBIX IPSAMBIX CEKY-
miei).

[Ipu3Hak mapamienbHOCTH MPSAMBIX Ye-
€3 PaBEHCTBO PACCTOSHUM OT TOYEK OJI-
HOM IPSIMON 10 BTOPOH MPSIMOM.

CyMmMa yrioB TpeyrojbHUKa U MHOTO-
YrOJIbHUKA.

Brennue yrisl TpeyroJbHUKa

®opMyJIMpPOBaTh NOHATHE [TAPAIIIEIIBHBIX IIPSIMBIX, HAXOAUTb
IIPAKTUYECKHE IPUMEPBI.

H3yuarth cBoiicTBa yrioB, 00pa30BaHHBIX IPU NEPECEUEHUH MTapall-
JICNIBHBIX MPSIMBIX CEKYILEH.

IIpoBoauTh A0Ka3aTeIbCTBA NAPAJUIETBHOCTU JBYX MPSIMBIX C IO-
MOIIBIO YIJIOB, 00pa30BaHHBIX IPHU MEPECEUEHUN ATUX MPSAMBIX Tpe-
Thel MpsAMON. BBIYMCAATH CyMMYy YyIJIOB TPEyroJIbHUKAa U MHOTO-
yTOJIbHUKA.

HaxoauTh uncioBele U OyKBEHHBIE 3HAUEHUS YIJIOB B F€OMETpUYe-
CKHX 3aJjauyax C HMCIIOJIb30BAaHUEM TEOPEM O CyMME YIJIOB TPEYIoOJib-
HUKA U MHOTOYTOJIbHUKA.

3HAKOMHTBCS ¢ HCTOPHE Pa3BUTHsI T€OMETPUU

OKpYy/KHOCTBH M KPYT.
I'eomerpuyeckue mo-
CTPOCHUs

(14 9)

OKpy’>KHOCTb, XOpPJbl U JIHAMETPbI, UX
cBoiicTBa. KacarenbHas K OKpY>KHOCTH.
OKpy’XHOCTb, BricaHHas B yroi. [Tons-
tue 0 'MT, npumeneHue B 3a1ayax. buc-
CEeKTpUCa M CEPEIVHHBIN IMEepPHEHINKY-
JSIp KaK F€OMETPUUECKUE MECTA TOYEK.
OKpy»XHOCTb, ONHUCaHHAas OKOJIO Tpe-
yrojapHUKa. BrnucanHas B TpeyroJIbHUK
OKPY’KHOCTb.

IIpocreiilne 3a1a4u Ha TOCTPOEHUE

D®opMyJIMPOBATH OIPeeSIeHUsI: OKPYKHOCTH, XOp/Ibl, AUAMETpa U
KacaTeJIbHOU K OKpY)KHOCTH. U3y4aTh UX CBOKCTBA, IPU3HAKU, CTPO-
uTh yeptexu. UceenoBarb, B TOM YHCIIE HCNOJbL3YH HU(POBBIE pe-
CYPChI: OKPY’KHOCTb, BIINCAHHYIO B YI'OJI; LIEHTP OKPY’KHOCTH, BIIU-
CaHHOM B YroJI; PaBEHCTBO OTPE3KOB KACATEIbHBIX.

Hcnoan3oBars MeToa I MT 1u1s 1oka3arenbcTBa TEOPEM O Epeceye-
HUM OMCCEKTPHUC YTIIOB TPEYTOJIbHUKA U CEPEANHHBIX TTePIICHINKYIIS-
POB K CTOPOHAM TpeyroyibHUKa ¢ oMoiipo ' MT.

OsiaeBaTh NMOHATHSMHU BIIMCAaHHOM W OINHMCAaHHOW OKPY>KHOCTEU
TPEYTrOJIbHUKA, HAXOAUTh LIEHTPBI 3TUX OKPYKHOCTEH.

Pemarb OCHOBHBIE 32/1a4H HA MOCTPOEHME: YIJIa, PABHOTO TAHHOMY;




CEePEeIMHHOTO MEPHEHIUKYISIPA JAHHOTO OTPE3Ka; MPSIMOM, TPOXOIs-
el 4Yepe3 JaHHYK TOYKY M MEePIeHAUKYISPHON JTaHHOW MPSMOI;
OVMICCEKTPHUCHI TAHHOTO YTJIa; TPEYTrOJIBHUKOB 110 PA3TMYHBIM JIEMEH-
TaMm.

3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHSI T€OMETPUH

IToBTOpEeHune, 0000
IeHue 3SHAHM

(C))

[ToBTOpeHHEe u 00OOIIEHHE OCHOBHBIX
MOHATHI U METOJI0B Kypca 7 Kilacca

Pemarp 3aayM Ha MOBTOPEHUE, WIIKOCTPUPYIOIINE CBA3M MEKIY
pa3IMYHBIMU YacTAMHU Kypca

8 kJacc (He MeHee 68 u)

Ha3zBanmue
pasjaesia

(TembI) Kypca
(4uCI0 4acoB)

OcHoBHOE
coJep:KaHue

OcHOBHBIE BUBI
JeATeIbHOCTH
o0yuyaruuxcsi

0P

YeTbIpEXyroJIbHUKH
(12 v)

[TapannenorpaMm, ero Npu3HaKku u
cBolicTBa. YacTHbIE ciydyau napaielno-
rpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajI-
paT), uX MpU3HaKU U cBoiicTBa. Tpare-
1usi. PaBHOOOKast U IpsIMOYTOJIbHAsS
Tparneuuy.

Y nBoenue Meauansl. LleHTpanbHas
CUMMETpUs

H300paxkaTh 1 HAXOAUTH HA YEPTEIKAX YETBIPEXYTOJIBHUKU PA3ZHBIX
BUJIOB U UX DJIEMEHTBHI.
®opMyJIMPOBaThH ONpPeeICHHs: ITapaJlJIeIorpaMMa, PSMOYTOJIb-
HUKa, poM0a, KBajipaTa, Tparneluny, paBHOOOKON Tpanenuu, npsmo-
yroJIbHOM Tpanenuu. /loka3bpIBaTh M HCMOJIb30BaTh NIPH PelIeHUuH
3aj1a4 NPU3HAKK U CBOICTBA: Mapajenorpamma, npsMoyrojbHUKA,
poMb0a, KBaJpaTa, Tpareuy, paBHOOOKOH Tpamneyuu, IpsMOyTob-
HOH Tpamnenuu.
IIpumeHSTH METO YABOECHUS MEANAHBI TPEYTOJILHUKA.
Hcnonb3oBath 1U(pPOBBIE PECYPCHI 1711 UCCIEA0BAHNS CBONCTB U3Y-
JaeMbIX QUryp.

3HAKOMUTBCS ¢ HCTOPHEIl Pa3BUTHS T€OMETPUHU

www.yaklass.ru/
uchi.ru/
resh.edu.ru/subj
ect/12/5/

fin-
cult.info/teach-
ing/metodiches
kie-materialy/
oge.sdamgia.ru/

Teopema daJjieca u
TeopeMa o Mponopuuo-
HAJBHBIX OTPe3KaXx,
MOA00HbIE TPEYro0JIb-
HUKH

(15 u)

Teopema Paneca u Teopema o0 poIop-
LMOHAJIBHBIX OTPE3KaX.

CpenHsist TMHUS TPEyToJIbHUKA.
Tpanenus, e€ cpeaHss TUHAS.
[IponopuuoHanbHbIE OTPE3KH, TOCTPOE-
HUE 4ETBEPTOrO MPONOPLHUOHATIBHOTO
OTpE3Ka.

IIpoBoaUTH MOCTPOEHHS C TOMOIIBIO HUPKYJISI U JIMHEHKH C UC-
0JIb30BaHKE TeopeMbl Paieca U TEOPEMBI O TPOMOPLUOHATIBHBIX OT-
pe3Kax, CTPOUTH YeTBEPTHIM MPONOPIMOHATIBHBIN OTPE3OK.
IIpoBoauTh J0Ka3aTENBCTBO TOTO, YTO MEUAHBI TPEYTOJIbHUKA T1€-
pECEKarOTCsl B OJTHOM TOUKE, U HAXOAUTH CBSI3b C LICHTPOM Macc,
HAXOAUTH OTHOUICHHE, B KOTOPOM MEJUaHbl AENSATCS TOUKOM UX Te-
peceyeHus.
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CBolicTBa LIEHTpa Macc B TPEYTroOJib-
HUKE.

[TopoGubIe TpeyronbHUKU. Tpu mpu-
3HaKa 0J00MsI TpeyroybHUKOB. [Ipak-
TUYECKOE IPUMEHEHHE

HaxoauTsh 110100HbIE TPEYTOIBHUKN Ha TOTOBBIX YE€PTEKAX C yKa3a-
HHEM COOTBETCTBYIOLIMX [IPU3HAKOB [TOJ00MS.
Pemiath 3a1a4m Ha 110100HBIE TPEYTOIBHUKH C TOMOIIBIO CAMOCTOSI-
TEILHOIO MOCTPOEHUS YEPTEKEN U HAXOKIEHHUS TOJOOHBIX Tpe-
yTOJBHUKOB.
IpoBoauTh A0KA3ATEIBCTBA C UCIIOJIL30BAHUEM IIPU3HAKOB 00~
ousi.
JIoKa3bIBATH TPU [IPU3HAKA I10100US TPEYTrOIBHUKOB.
IMpuMeHATH OJyYEHHBIC 3HAHKUS IPU PEIICHUN T€OMETPHUYECKUX U
NPAaKTUYECKHUX 3a/1a4.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHUS TEOMETPUN

[nomann. Haxoxkne-
HUe MnJomaaei Tpe-
YrOJIbHUKOB U MHOTO-
YrOJAbHBIX (pUryp.
[laomaay mogo0HbIX

buryp
(14 u)

[Tonsitre 06 00MIEH TEOpPHUH TUTOMIAIH.
DopMyIIbl IS IJIOMAAN TPEYTOJIbHUKA,
napajuresiorpamma. OTHOIIEHUE TUTOIIA-
Jieil TPeyroJbHUKOB C OOIIMM OCHOBA-
HHEM MJIM 00IIeH BBICOTOM. Brruncie-
HUE TUIOIIAEH CIOKHBIX (QUTYD uepe3
pa3OMeHHe Ha YacTH U JIOCTPOCHHUE.
[Tnomanu ¢uryp Ha kiieryaroil Oymare.
[Tnomanu nono6HeIx duryp. Beruucne-
HUE TUIoma e, 3a1auu C mMpaKTHye-
CKUM coJiep:kaHueM. Pemienue 3a1ad ¢
ITOMOIIBI0 METOa BCIIOMOTaTeILHOM
TLJIOIIA N

OBJjaneBaThb NePBUYHBIMU NMPEACTABJIEHUSAMH 00 00111l TEOpHUH
wiomaau (Mepsol), popMyIUPOBATH CBOWCTBA IIIOMIA/IN, BBISICHSTh
WX HATJISITHBIA CMBICTT.

BoiBoauTh (hopMyIIBI IIIOMIAIN MTapaJieiorpaMmMa, TPEYroJlbHUKA,
Tparenuu u3 (GOpMyITbI TUIOIIATU PSIMOYTOJIbHUKA (KBaparTa). BbiI-
BOAUTH (OPMYIIBI IJIOMIAAH BBITYKIOTO YETHIPEXYTOJIbHUKA Yepes
JaroHaiy u yroi Mexxay Humu. Haxoaurs riomanu ¢uryp, u3oo-
paxEHHBIX Ha KJIeTYaTOM Oymare, MCNOJIb30BaTh pa30ueHne Ha Ja-
CTH U IOCTPOCHHE.

Pa3oupath npuMepbI UCTIOJIB30BaHUS BCTIOMOTATEIbHOMN TUTOIAIN
JUTSL pEeLIeHUs] TEOMETPUUYECKHX 3a/1ay.

Haxoautp ruiomaau mogo0HbIX GUryp.

BoiuncasTs mionaan pa3inuyHbIX MHOTOYTOJIBHBIX (PUTY.
PemaTh 3agaum Ha TUIONIA/Ib C MPAKTHYECKUM COJIEpKAHUEM

Teopema Ilngaropa u
HA4YaJ1a TPUTOHOMET-
pun

(10 )

Teopema [Tudaropa, e€ nokazareabCTBO
u npumenenue. OOparHas Teopema [1u-
¢aropa.

Onpenenenre TPUTOHOMETPUYECKUX
(GYHKIHI OCTPOTO yria, TPUTOHOMETPH-
YECKHE COOTHOLIECHHUS B IPSIMOYTOJIb-
HOM TpeyrojpHuke. OCHOBHOE TpUTO-
HOMETPHUYECKOE TOXKIECTBO.
COOTHOLIEHHsI MEKTy CTOPOHAMM B

Joxa3biBaTh TeopeMy [Indaropa, ucnoab3zoBaThb e€ B mpakTuye-
CKHMX BBIYMCIICHUSX.

®opMyIMPOBATH OIPEICIICHUS] TPUTOHOMETPHUECKUX (DYHKIIUN
OCTpOTO yTJja, NPOBEPATHh X KOPPEKTHOCTb.

BbIBOAUTHL TPUTOHOMETPUUECKUE COOTHOILIECHUS B IIPSIMOYTOJIBHOM
TPEYTOJIbHUKE.

HccienoBarb COOTHOLICHUS MEXAY CTOPOHAMHU B IIPSAMOYTOJIbHBIX
TpeyronpHuKax ¢ yraamu B 45° n 45°, 300 1 60° .




MPSIMOYTOJIBHBIX TPEYTOJbHUKAX C yT-
mamu B 45° 1 45°; 30° u 60°

Hcnoan3oBath HopMyIbl IPUBEICHNUS U OCHOBHOE TPUTOHOMETPHU-
YECKOE TOKIAECTBO Ul HAXOXKACHHS COOTHOILIECHUN MEXKy TPUTOHO-
METPUYECKUMHU (QYHKLIHUSAMH Pa3IMYHBIX OCTPHIX yTJIOB.
IIpuMeHATH OTYYCHHBIE 3HAHUSA U YMEHUS IIPU PELICHUH NTPaKTH-
YEeCKUX 3a/1a4.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHsI T€OMETPUU

¥YTJIbI B OKPYKHOCTH.
BrnucaHHble U ONMCAH-
HbI€ YeThIPeXyroJib-
Huku. KacareabHbie K
okpy:xkHocTH. Kacanme
OKPYKHOCTEH

(13 u)

BnucanHuble U LEHTpaIbHBIE YIJIBI, YTOJ
MEXIy KacaTeJIbHOW U XOPJAOM. YTIIbl
MEXIY XOpJaMU U CEKYyLIUMHU.
BnucanHbIE U ONTMCaHHBIE YETHIPEX -
YTOJIBHUKH, UX IPU3HAKHU U CBOMCTBA.
[IpruMeHeHne 3TUX CBOMCTB MpHU perie-
HUU F€OMETPUYECKUX 3a]1a4.

B3anMHOE pacrnosioxkeHue 1ByX OKpyXk-
Hoctel. Kacanue okpykHOCTEM

®opMyJIMPOBATh OCHOBHBIE OIIPEIEICHUS, CBSI3aHHBIC C YIJIAMHU B
Kpyre (BIMCaHHBIN Yo, IEHTPaJIbHbIM yTo).

HaxoauThb BrycaHHbIE YIUIBI, ONUPAIOIINECS HA OAHY AYTY, BBIYHC-
JIAATH YTJIbI C [IOMOLIBIO TEOPEMBI O BIMCAHHBIX YIUIAX, TEOPEMBI O
BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.
HccaenoBarh, B TOM YKCIIE C TOMOIIBIO IU(POBBIX PECYPCOB, BITH-
CaHHbBIE U OIMCAHHBIC YETHIPEXYTOJbHUKH, BBIBOAUTDH UX CBOWCTBA U
npu3Haku. Mcnmob30BaTh 5TH CBOKCTBA U NIPU3HAKYU IIPU PEILIEHUN
3a/1a4

[MoBTOpEHME, 0000111IE-
HHe 3HAHUI
(4 1)

[ToBTOpEHNME OCHOBHBIX MMOHATHHA U Me-
TOJIOB KypcoB 7 u 8§ Ki1accoB, 00600111e-
HUE 3HAHUU

Pematp 3aqa4u Ha NOBTOPEHUE, WILTIOCTPUPYIOIINE CBA3H MEKIY
pa3IMYHBIMU YacTAMHU Kypca

9 knacc (He meHee 68 4)

HaszBanmue
pasaeia

(TembI) Kypca
(4HCJI0 YaCoB)

OcHoBHOE
coJep:KaHue

OcHOBHBIE BHIBI
JeATEJIbHOCTH
o0yuyarmuxcst

0P

Tpuronomerpusi.
Teopembl KOCUHYCOB
U CHHYCOB. Pemienne
TPEyroJibHHKOB

(16 1)

OrnpezesieHne TPUTOHOMETPUIECKUX
bynkuii yrios ot 0° mo 180°. Kocu-
HYC W CHHYC TIPSIMOTO U TYIIOTO YTJIa.
Teopema kocunycoB. (O600mEnHas
teopema [Iudaropa) Teopema CHHYCOB
(c panuycoM OMHMCAHHON OKPYKHOCTH).
HaXO)K)IeHI/Ie JJIWH CTOPOH U BEJIIMYUH
YTJIOB TPEYTOJIHLHUKOB.

®opMyIMpoOBaTh ONpeaeTeHUs] TPUTOHOMETPUUECKUX (QYHKIUI
TYNBIX U IPSIMBIX YIJIOB.

BbiBoAMTH TEOpEMY KOCUHYCOB U TEOPEMY CHHYCOB (C painycoM
ONMCAHHOMN OKPY>KHOCTH).

Pemiath TpeyroapHUKH.

Pemarp npaktuueckne 3aaun, CBOIALIMECS K HAX0XKIEHHUIO pas-
JIMYHBIX JIEMEHTOB TPEYTOJIbHUKA

www.yaklass.ru/
uchi.ru/
resh.edu.ru/subj
ect/12/5/

fin-
cult.info/teach-
ing/metodiches
Kie-materialy/
oge.sdamgia.ru/
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dopmyIia oAl TpEeyrojabHUKA Ye-
pe3 ABE CTOPOHBI U YTOJI MEXKy HUMH.
dopMmyIia oA YEThIPEXYTOIbHUKA
4yepes ero JUaroHajld U yroil Mexy
HUMH.

[TpakTH4eckoe NpUMEHEHNE JOKa3aH-
HBIX TEOpEM

IIpeoOpa3oBanmue mno-
noousi. Merpuyeckue
COOTHOILIEHHS B

IonsTre 0 npeodpa3oBaHUU TOIO0HSL.
CoOTBETCTBEHHBIE AJIEMEHTHI 1107100~

HBIX QUryp.

OcBauBaTh NoHsATHE ITpeoOpa3oBanus nogoous. MceiienoBarh 0T-
HOLICHUE JINHEHHBIX 3JIEMEHTOB (PUTyp MpH NIpeodpa3zoBaHUU MO0~
ous. HaxoauTh nmpuMepsl MoA00Hs B OKpY KaIOLIel AeHCTBUTEIEHO-

OKPY’KHOCTH Teopema 0 Ipou3BeIE€HUN OTPE3KOB CTH.

(10 u) XOpJ, TeoOpeMa O IPOU3BEIEHUN OTpe3- | BBIBOAMTBH METpUUECKHE COOTHOLIEHUS MEXKIY OTPE3KaMH XOp/,
KOB CEKYIIMX, TEOPEMa O KBaJpare Ka- | CEKyIIMX U KacaTeJbHBIX C UCIIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB U
carenbHO. [IpumeHeHue B pemeHun MOJOOHBIX TPEYTOJILHUKOB.
reOMEeTPUUECKUX 3aa4 PemaTth reomerprueckue 3a/1aun ¥ 3a/1a4M U3 peaibHOM KU3HU C

MCII0JIb30BaHUEM NOJJOOHBIX TPEYTOJIbHUKOB
BexTopsl OnpeneneHue BEKTOPOB, CI0KEHUE U Hcnonb30BaTh BEKTOPHI KAK HAIPABICHHBIE OTPE3KH, HCCJIE0BATH
(12 4) Pa3HOCTb BEKTOPOB, YMHOKEHHUE BEK- reoMeTpuyecKuil (mepemerienne) 1 Gu3ndeckuil (Cuia) CMbICIbI

TOpA Ha YUCIIO.

Pu3n4ecKuil ¥ TEOMETPUIECKUI
CMBICJI BEKTOPOB.

Pa3nosxeHne BekTOpa 10 IBYM HEKOJI-
JIuHeapHbIM BekTopam. KoopauHaTsl
BEKTOPA.

CkansipHO€E TPOU3BENECHNUE BEKTOPOB,
€ro MPUMEHEHHE JUIs HAaXO0XKACHUS
JUIMH U YIJIOB.

Pemenune 3a1a4 ¢ mOMOIIBIO BEKTOPOB.
IIpuMeHeHne BEKTOPOB Ul peLeHUs
3a/1a4 KHHEMATHKU U MEXaHUKH

BEKTOPOB.
3HaTh onpeaeeHUsA CYMMBI U Pa3HOCTH BEKTOPOB, YMHOXKEHHUS
BEKTOpa Ha YHUCJI0, MCCJIeJ0BATh T€OMETPUYECKUN U (PU3NIECKUi
CMBICJIBI ATUX OIlEpaLuil.

PemaTe reomerpruecKkue 3a1a4u ¢ UCIOJIb30BAHUEM BEKTOPOB.
PackiiaabIBaTh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBaTh CKaIsipHOE IPOU3BEACHUE BEKTOPOB, BLIBOAUTE €TI0
OCHOBHBIE CBOWCTBA.

BoryuciasaTs cymMMy, pasHOCTb U CKaJISIPHOE IIPOU3BEEHUE BEKTO-
POB B KOOP/IMHATAX.

IIpuMeHATH CKaIIpHOE IPOU3BEIEHUE NIl HAXO0XKJIEHUS JJIUH U yTI-
JI0B

JdexapToBbl KOOpAM-
HaTbl HA IIJIOCKOCTH

O

JlexapToBbI KOOPJMHATHI TOYEK HA
IUTOCKOCTH.

YpaBHeHue npsiMoit. YrinoBoit ko3¢ pu-
IIEHT, TAHT€HC yTJ1a HAKJIOHA, Iapal-

OcBauBaTh NOHAITHE IIPSIMOYTOJIBHON CUCTEMBI KOOPJIMHAT, 1eKap-
TOBBIX KOOPJAWHAT TOYKHU.

BuiBOoAUTH ypaBHEHUE NPSAMON U OKPY’KHOCTU. BbII€IATH IIOJIHBIN
KBaJparT JUIsl HAX0XKACHUS [IEHTPA U paanyca OKPYKHOCTH 110 €€
YPAaBHEHUIO.




JIETIbHBIC U MEPIICHAUKYIISIPHBIE TIPSI-
MBIE.

YpaBHenue okpyxkHocTH. Haxoxnenue
KOOPJIMHAT TOYEK NIEPECEUECHUSI OKPYXK-
HOCTH U NPSMOM.

Meton KoOpAMHAT MPU PELIEHUH I€0-
METPUYECKHUX 3a]a4.

Hcnonbs3oBanue MeToga KOOPAUHAT B
IIPAKTHYECKUX 3a/1a4ax

PemaTe 3a1a4M Ha HAXOXKJCHUE TOUYEK [1EPECEUEHUS NIPSIMBIX U
OKPYKHOCTEH C IIOMOILBIO METO1a KOOPAHUHAT.

Hcnoab30BaTh CBOWCTBA YIIIOBOTO KO3 (HUIIMEeHTa PSMON TP pe-
LICHUH 33124, Ul OIPEIEIICHUS PACIIOI0KEHUS IPSIMOM.
IIpuMeHATH KOOPAMHATHI IIPU PEILICHUHU I'€OMETPUUECKUX U NTPAKTH-
YEeCKHUX 3a]1a4, Ul IOCTPOCHMSI MATEMAaTHYECKUX MOJIEJIEH peallb-
HBIX 33/1a4 («METOJ] KOOPJIUHAT).

IToab30BaTHLCA 115 TOCTPOEHUS U UCCIIEA0BAaHUM UG POBBIMU pe-
CypCaMH.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUU

IIpaBuIbLHBIE MHOTO-
YroJ1bHUKH.

JduHa OKpYKHOCTH U
10116 Kpyra. Bel-
YyycJIeHue NJIomaaen
@)

[IpaBuIBHBIE MHOTOYTOJIBHUKHU, BEIYHC-
JICHUE UX JIEMEHTOB. YHCII0 1 ¥ JJIMHA
OKpY>KHOCTHU. JlJIMHA yTH OKPYKHO-
ctu. Pagnannas mepa yria.

[Tnomane Kpyra u ero 3JeMeHTOB (CeK-
TOpa U cerMeHTa). Berancnenue mo-
niazieit Guryp, BKIIOYAIOIIUX SJIE€MEHThI

Kpyra

®opMyJIMPOBATh OIIPEIEICHNE IPABUIIBHBIX MHOTOYTOJIbHUKOB,
HAXOAUTh UX DJIEMEHTHI.

ITosb30BaTHCSA NOHATHEM JJINHBI OKPY’KHOCTH, BBEIEHHBIM C IIOMO-
LIbI0 IIPABUJIBHBIX MHOTOYTOJIBHUKOB, ONIPEeAeIsITh YUCIIO T, JUIMHY
JIyTH U paiMaHHYI0 Mepy yIJa.

IIpoBoauTh MEepexo OT paMaHHON MEPHI yIila K T'pajgyCHOU U
Hao000pOT.

OnpeneasiTh 1I0MAAb KpyTa.

BoiBoauTh (hopmyJibl (B TpagycHOM U paluaHHON Mepe) AJisl JJINH
JyT, TJIOLIAAe! CEKTOPOB U CETMEHTOB.

BoruncasaTs miomany Guryp, BKIHOYAIOMKX 3JIEMEHTHI OKPYKHO-
cTH (Kpyra).

HaxoauTth mionaay B 3aa4ax peaIbHON KU3HH

JABuKeHHs MJI0CKO-
CTH
(6 1)

ITonsiTHE O ABMXKEHUM IIOCKOCTH. I1a-
paJIeIbHBIN MTEPEHOC, TOBOPOT U CUM-
MeTpusi. OCu ¥ HEHTPbI CHMMETPHU.
[Ipocreiimne NpUMEHEHNs B pELICHUN
3amad

Pa30oupartp npumepsl, WILTIOCTPUPYIOIINE TOHITHS IBUKEHUS, [IEH-
TPOB U OCEW CHUMMETPUHU.

DopMyIHPOBATH ONPEIEICHUS NTaPALIEIBHOTO IIEPEHOCA, ITI0BO-
pOTa U 0CEBOM CUMMETPUU. BBIBOAUTH UX CBOWCTBA, HAXOAUTDH HE-
MOJABMKHBIE TOUKU. HaxXoauTh LEHTPBI U OCU CUMMETPHUI ITPOCTEMN-
mux Quryp.

[pumeHATH NapaiebHbIN EPEHOC U CAMMETPHUIO IIPU PELIEHUN
TeOMETPUUECKHX 3a/1a4 (pa3ouparh MPUMEPHI).

Hcnonb30BaTh s TIOCTPOSHUS M UCCIIEIOBAaHUN HU(PPOBBIE pe-
CYpPCBI

IHoBTOpEHune, 0000611e-

HUE, CUCTEMaATU3AIUA

HOBTOpCHI/Ie OCHOBHBIX IIOHSATHH U Me-

OnepupoBaTh NOHATUAMM: (HUTYpPA, TOUKA, IPAMAasi, yroJl, MHOTO-
YTOJIbHUK, PABHOOEIPEHHBII U paBHOCTOPOHHUI TPEYTOJIbHUKH,




3HAHUM
(7 9)

TOJIOB KypcoB 7—9 kiaccoB, 000011e-
HUE U CUCTEMAaTU3alMs 3HAHUMN.
[Tpocreiimme reomeTpudeckre GUrypsbl
U UX cBoiicTBa. 3MepeHnue reoMeTpu-
YECKUX BEJIUYHH.

TpeyroabHUKH.

[TapannenbHble U MEPIICHIUKYIISPHBIC
HpsIMBIE.

OKpyXHOCTh U KpyT. [ 'eomeTprueckue
MOCTPOEHUA. YTJIbl B OKPY’KHOCTH.
Brucannbie 1 onMcaHHble OKPY>KHOCTH
MHOT'OyTOJIbHUKOB.

IIpsiMast 1 OKpY>KHOCTb.
YeTpipE€XyrosbHUKU. Brincanusle 1 onu-
CaHHBIC YETHIPEXYTOJIBHUKH. Teopema
[Tucaropa u Hayana TPUTOHOMETPHH.
Pemienne o0mmx TpeyroibHUKOB.
[IpaBunIbHBIE MHOTOYTOJIBHUKHU.
[IpeoOpazoBanus MIOCKOCTH. JBHXKe-
Hus. [logobue. Cummetpus.

ITnomans. Beraucnenue miomasaei.
[Tnomanu nomnoOHBIX uryp.
JlexapTOBBI KOOPAMHATHI HA TJIOCKO-
CTH.

BekTopsl Ha II0CKOCTH

IPSIMOYTOJBHBIN TPEYTOJIbHUK, MEIaHa, ONCCEKTpUca U BBICOTA
TpeyrojbHUKa, MapaieIorpaMM, poMO, IPsIMOYTOJIbHUK, KBaparT,
Tparenus; OKpyKHOCTb, KacaTeJIbHast,; pAaBeHCTBO U mojio0ue (uryp,
TPEYroJbHUKOB; NapauIeIbHOCTh U MEPIEHANKYISPHOCTD IPSIMbIX,
YTOJI MEX1Y IPSIMBIMH, CAMMETPHSI OTHOCUTEILHO TOYKU U MIPSIMOIA;
JUIMHA, PACCTOSIHKUE, BEJIMUMHA yTJia, IUI0Ualb, HEPUMETD.
Hcnonb3oBath (popmyiibl: nepumeTpa U IUIOMIAAU MHOTOYTOJIbHU-
KOB, IJTMHBI OKPY>KHOCTH U ILTOIIAIN KpyTa, 00bEMa MPSIMOYTOJILHOTO
napajuiesenunesa.

OnepupoBarh MOHATUSMU: MIPSIMOYTOJIbHASA CHUCTEMa KOOPAMHAT, BEK-
TOp; UCIOJIb30BATh 3TU MOHATUS JIJIS IPEACTABICHUS TAHHBIX U pellie-
HUS 33/1a4, B TOM YHUCJIe U3 APYTUX y4eOHBIX MpeamMeToB. Pemars 3a-
Jlaud Ha IOBTOPEHUE OCHOBHBIX MOHSITHM, WIIIOCTPALUIO CBSA3EH
MEX/1y pa3IMuHBIMH YacTAMU Kypca. BeiOupaTh MeTo A perieHus
3aJ1auH.

Pematp 3a1aun 13 MOBCETHEBHOM KU3ZHU




Pa6ouas nporpamma yue0HOro Kypca «BeposiTHOCTb M CTATHCTHKAY»
oJs 7 — 9-x Kj1accoB

IIpuopuTeTHBIC HeIN H3YYeHHUsI Kypca «BeposiTHOCTb M CTATHCTHKA»:

e OgnaneHue xopoiiei 0a30BOW MOATOTOBKOW B 00JIACTH BEPOATHOCTH M CTATUCTHKH, KOTOpast
Ba)KHA JJIs1 IPOJIOJDKEHUS 00pa30BaHUs U 171l YCIIEUTHON NPO(hecCHOHAIBHON Kapbephl.

e  ®opmupoBaHue y o0yyaromuxcs (yHKIMOHAIbHON IPaMOTHOCTH, BKJIFOYAIOIIYIO B ce€0s1 B Ka-
YeCTBE HEOTHEMIIEMOM COCTABJISIOIIEH YMEHIE BOCTIPUHIUMATD M KPUTHUECKU aHAJTH3UPOBATh
UH(OPMALINIO, IPEACTABICHHYIO B Pa3IUYHBIX (POPMax, TOHUMATh BEPOSITHOCTHBIM XapakTep
MHOTHX PEaJTbHBIX MPOIECCOB M 3aBUCHUMOCTEH, MPOU3BOIUTH MPOCTEHIINE BEPOATHOCTHBIC
pacuUéEThl.

e CozgaHue MareMaTHyeckoro gyHaaMeHTa A1 GOpMHUPOBaHUS KOMIETEHIUI B 00JIaCTH UH-
dopmaTuku U HU(POBBIX TEXHOIOTHA.

e (OOyueHue U pa3BUTHE HABBIKOB CUUTHIBATh U MHTEPIPETHPOBATDH JTaHHBIC, BHIABUIATh, apry-
MEHTHPOBATh U KPUTUKOBATh POCTEHIINE TUIOTE3BI, PA3MBILUIATE HaJl (JaKTOPAMHU, BbI3bIBa-
IOUIMMH U3MEHYMBOCTb, U OLICHWBATh UX BIUSHHE Ha paccMaTpUBAEMble BEIWYMHBI U IPO-
LIECCBI.

e Pacmmpenue 3HaKOMCTBa OOYYarOIIMXCS C MHOXXECTBAMH M OCHOBHBIMHU OIEPAIIUSIMH HaJ
MHOECTBaMH, PaCCMaTPUBAIOTCS MPUMEPhl IPUMEHEHUs Ui PeLIeHUs 3aJad, a TaKKe UC-
HOJIb30BaHUS B IPYTMX MaTeMaTUYECKHX KypcaxX M y4eOHbIX IIpeaMeTax.

MecTto yueOHOro npeamera B yueOHOM ILJIaHE

B 7—9 knaccax m3yuaeTcs Kypc «BeposSTHOCTh M CTaTHCTHKa», B KOTOPBIH BXOJISAT Pa3/eibl:
«IIpencrapneHue JaHHBIX U OMHCATEIbHAS CTATUCTHKA»; «BeposITHOCTEY; « DJEMEHTH KOMOMHATO-
pukn»; «BBenenue B Teopuro rpadopy.

Ha usydenne nanHOTo Kypca OTBOIUT | y4eOHBIH Yac B HE/ICIIO B TEUCHUE KaXK/I0TO T0/1a 00yUYCHMS,
Bcero 34 yueOHbIX yaca B TOJI.

Copaepxxanue yueOHOro Kypca (1o rogam o0y4eHus )
7 knace
[IpencraBiaeHne 1aHHBIX B BUJE TAOJUI, AUarpaMm, rpadukoB. 3anolHeHue Tabaul], YTeHHue U Mo-
CTpOEHHE JuarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHUE rpa kOB peaibHBIX MpO-
neccoB. M3Bnedyenne nHpopMaly U3 AuarpamMm U TaONHULl, UCHOIb30BaHUE M MHTEpIpeTalus AaH-
HBIX.
OnucarenbHasl CTaTUCTUKA: cpellHee apu(MeTHYecKoe, MeIaHa, pa3Max, HauOoJiplee U HauMEHb-
1Iee 3HaueHUs1 Habopa YMCIOBbIX AaHHBIX. [IpuMeps! ciryyailHON U3MEHYMBOCTH.
Cry4aifHbli SKCIIEPUMEHT (OTIBIT) U clydaiiHoe coObITHe. BepositTHocTh 1 wactoTta. Pons manosepo-
ATHBIX U IPAKTUUYECKU JJOCTOBEPHBIX COOBITHI B MpUpoJe U B 001ecTBe. MoHeTa 1 UrpajbHasi KOCTb
B TEOPUU BEPOSITHOCTEH.
I'pad, Bepumna, pedbpo. Crenens BepiuHbl. Yucio pédep 1 cymmapHas cTeneHnb BepiiuH. [Ipencras-
aeHue o csizHocTH rpada. Llenu u mukist. [ytu B rpadax. O6xoxn rpada (siinepos myts). [Ipencras-
JeHue 00 opueHTHpOoBaHHOM rpade. Perenune 3a1a4 ¢ ToMoIIbI0 TpadoB.

8 kimace

[IpencraBnenue qaHHBIX B BUIE TA0JUII, AMArpaMM, TpaduKOB.

MHO03K€eCTBO, JIEMEHT MHOXKECTBA, MOAMHOkKecTBO. Omepaliuu HaJl MHOKECTBAMU: 00bEITMHEHHE, TIe-
pecedenue, aonojgHeHre. CBOMCTBA onepanuii HaJ MHOKECTBAMU: MEPEMECTUTEIBHOE, COYETATENb-
HOE, pacrpeeuTeNbHOe, BKItoueHus. Mcronp3oBanue rpaduyeckoro mpeIcTaBIeHusI MHOKECTB IS
ONMCaHUs PEATBHBIX MPOLECCOB U SIBJICHUM, IPU PELICHUU 33]1a4.



W3mepenue paccenBaHusl JaHHBIX. /lucniepcus U cTaHgapTHOE OTKJIOHEHHE YUCIOBBIX HabopoB. [ua-
rpamMma pacceuBaHusl.

DieMeHTapHbIe COOBITHS CIydaiiHOTO onbiTa. CiydaitHeie cOObITHS. BeposTHOCTH COOBITHIT. OTBITHI
C PaBHOBO3MOYXHBIMH AJIEMEHTAPHBIMU COOBITUSIMU. CITydaifHbIN BBIOOP. CBS3h MEXKIy MaJIOBEPOSIT-
HBIMH U TIPAKTHYECKH JOCTOBEPHBIMH COOBITUSIMU B TIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTh IyTH, CYIIECTBOBAHHE BHCSYEH BEpPLIMHBI, CBSA3b
MEKTy YMCIIOM BEpUIMH 1 yrciaoM péodep. [IpaBmiio ymHoxxeHus. Pemenne 3a1a4 ¢ momMoIpo rpagos.
[IpoTtuBomnonoxusie coObiTusi. narpamma Ditnepa. O0beuHEeHNE U niepeceueHne coobITrii. Hecos-
MeCTHbIE cOObITHS. DOpMyJia CIIOKEHUS BEPOSTHOCTEH. Y CI0BHAsA BEpOATHOCTD. [IpaBuio ymHoxe-
Hus. HezaBucumbie coObiTHs. [IpencraBieHue SKcriepuMeHTa B BHJIE JepeBa. Pemienue 3amad Ha
HaX0XJIeHHE BEPOSATHOCTEN C TOMOIIBIO IepeBa CIIy4ailHOTO SKCIIEpUMEHTa, [uarpamm Jitiepa.

9 kJacce

[IpencraBienue JaHHBIX B BHJE TaOIUI, Tuarpamm, rpa@uKoB, UHTEpPHpETAIUs JaHHbIX. UYTeHue u
NOCTpOCHHE TaOIHI, TUarpaMm, rpa(uKoB 1O peasbHBIM JaHHBIM.

[TepectanoBku u hakTopuan. Couetanus u uuciio coueranuid. Tpeyronapuuk [lackans. Pemenue 3anaqu
C MCII0JIb30BaHUEM KOMOMHATOPHUKHU.

I'eomerpuueckas BeposaTHOCTh. CiydaifHbIN BBIOOP TOYKH U3 (PUTYPHI HA TUIOCKOCTH, U3 OTPE3Ka U U3
JyTU OKPY>KHOCTH.

Ucnpbitanue. Ycenex u neynaua. Cepust ucnisITanuii 10 rnepsoro ycnexa. Cepus ucnsitanuii bepuym.
BeposiTHOCTH cOOBITHH B cepyrM HCTIBITaHU bepHyuim.

CiyvaiiHast BeIMUYMHA M PACIPEEICHUE BEPOSITHOCTEH. MareMaTuueckoe OXUAaHUE U JUCIIEPCHSL.
[IpuMeprl MaTEMaTHYECKOTO OKMIAHMS KaK TEOPETUYECKOTIO CPEIHEr0 3HAYEHUs BennyuHbl. Marte-
MaTHUYECKOE 0KUIAHUE U JUCTIEPCHS CIyUallHOM BEIMYMHBI «UUCIIO YCIIEXOB B CEpUU HCTIbITaHUM bep-
HYJUIN».

[TonsTe o 3akoHe OonbIMX yKcen. M3MepeHue BeposATHOCTEN ¢ MOMOIIBIO YacToT. Posib 1 3HaueHue
3aKOHA OOJNBIIMX YKCEN B MPUPOJIE U OOIIECTBE.

I[InanupyeMble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSA
padoyeii mporpaMmmbl Kypca (1o rogam o0y4eHus )

OcBoenne yueOHOro Kypca « BeposTHOCTb M CTaTHCTHKa» Ha YPOBHE OCHOBHOTI'O 00111eT0 00pa3oBaHus
JIOJDKHO 00€CTIeunBaTh JOCTH)KEHUE CIIETYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:
7 knace
*  Yurare HHPOPMAIIUIO, IPEICTABICHHYIO B TaOJIHIIAX, HA UAarpaMMax; PEICTABIISATh JaHHBIC
B BUJIe TaOJIMIl, CTPOUTH AUArpaMMsbl (CTOJIOUKOBBIE (CTOIOUATBIE) U KPYTOBBIE) IO MAaCCUBAM
3HA4YCHUM.
*  OnuceiBaTh U MHTEPIIPETUPOBATH PeabHbIE YNCIIOBBIE JaHHbIE, IPE/ICTaBIECHHBIE B TA0INIIAX,
Ha JuarpaMmmax, rpadukax.
* lcnonb30BaTh Ul ONUCAHUS JJAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: CpeaHee apupMeTH-
YecKoe, MeJIaHa, HanOoJIblllee U HAaNMEHBIIIee 3HAaUeHUs, pa3Max.
* lIMeTs npencTaBiieHUE O CIy4aifHOW H3MEHUYMBOCTH Ha MPUMeEpax 11eH, pU3NnIecKuX BeTUUHH,
AQHTPOIIOMETPHUYECKUX JAHHBIX; IMETh TPE/ICTABICHUE O CTATUCTUIECKON YCTOHYNBOCTH.
8 kiace
* l3Bnekarh ¥ npeoOpa30BbIBaTh HHPOPMALIUIO, IPEACTABICHHYIO B BUJE TAOIUII, AUATPAMM,
rpaduKOB; MPECTABIATh JaHHBIC B BUE TaOIUII, AHarpamMm, TpaduKos.
*  OnuceIBaTh JaHHbIE C TOMOIIBIO CTATUCTUYECKHUX MTOKa3aTesel: cpelHuX 3HaYeHUI U Mep pac-
cewBaHUs (pa3Max, IUCIEPCHUS M CTAHIAPTHOE OTKIIOHEHHE).
* HaxoauTb 4acTOTHI YHCIOBBIX 3HAYCHUH M YaCTOTHI COOBITHI, B TOM YHCIIE MO pe3ysbTaTaM
W3MEPEHHUI U HAOJIIOICHUH.
* HaxoauTb BepOSITHOCTU CIIy4alHBIX COOBITHI B ONBITaX, 3Has BEPOSTHOCTH JIEMEHTaPHBIX
COOBITHI1, B TOM YHCIIE B OIBITaX C PAaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMH COOBITHUSIMH.



Hcnonb3oBath rpaduueckue MOJEIH: IEPEBO CIYYAMHOTO AKCIIEPUMEHTA, AHarpaMMbl Dii-
JIepa, 4uCiIoBasd mpsiMast.

OnepupoBaTh NOHATUSMU: MHOXKECTBO, ITOJIMHOKECTBO; BBIMOJIHATH ONEpaIi HaJl MHOXeE-
CTBaMU: O6’b€,£[I/IHeHI/Ie, NepeCcCUCHUC, NOMOJIHCHHUC, NNECPCUUCIIATL 3JICMCHTBI MHOXKCCTB, IIPpU-
MEHSITh CBOMCTBAa MHOKECTB.

Hcnonp30Bath rpaduyeckoe MpeICTaBICHIHE MHOKECTB U CBSA3CH MEXITy HUMH JIJISl ONMCAHUS
MPOLIECCOB U SIBJICHUI, B TOM YHCIIE MPU PELICHUH 33/1a4 U3 JIPYTUX y4eOHBIX MPEAMETOB U
KypPCOB.

9 kjacc

W3Briekath U peoOpa3oBhIBaTh HHGOPMAITHIO, TIPEJICTABICHHYIO B PA3TUYHBIX HCTOYHHUKAX B
BUJIE TaOJIULL, TUarpamm, rpaduKoB; MPeICTaBIsATh JaHHbIC B BUJIE Ta0JIUL, Tuarpamm, rpadu-
KOB.

Pemats 3a1aun opraHM30BaHHBIM IIEpeOOPOM BapHAHTOB, a TAKXKE C UCIOJIb30BAaHUEM KOMOU-
HAaTOPHBIX NPABUI U METOOB.

Hcnonb3oBaTk onucaTelnbHbIE XapaKTEPUCTHUKU JUIsl MAaCCHUBOB YMCIIOBBIX JIaHHBIX, B TOM
YUCJIE CPEAHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxoauTb 4acTOTHI 3HaYEHHI ¥ 4aCTOTHI COOBITHS, B TOM YHCIIE MTOJIb3YSICh Pe3yIbTaTaMu IIPO-
BEJIEHHBIX U3MEPEHUHN U HAOJIIOICHU.

Haxoautb BeposSTHOCTHU CITyd4allHbIX COOBITHI B U3YYEHHBIX OIBITaX, B TOM YHCIIE B OIMbBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHSIX MCIIBITAHHM JIO IEPBOTO yCIiexa,
B CEpUSX UCHBITaHUI bepHym.

NmeTs peacTaBiieHUE O CIIy4YalHOW BEJIMYMHE U O PACTIPEICIICHUN BEPOSTHOCTEM.

6 meThb npesicTaBieHre 0 3aKOHE OOJIBIINX YHCEN KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B CITY-
YaifHOW U3MEHYMBOCTH U O POJIHM 3aKOHA OOJIBIITNX YHCEI B IIPUPOJIE M OOIIECTBE.



TemaTn4eckoe IVIAaHUPOBaHHE yqeﬁﬂoro Kypca

7 knacc (He menee 34 4)

(1o roxam o0y4yeHus)

Ha3zBanue
pa3aena

(TeMbI) Kypca
(4McJI0 4acoB)

OcHoBHoe
coepxaHue

OcHOBHBIE BHBI
IeATeJILHOCTH
00y4aromuxcs

0P

IIpencraBienue | [IpencraBieHue JaHHBIX B TAOIHIIAX. OcBauBaTh cnoco0bI MPEACTABICHUS CTATUCTUYECKUX JAHHBIX U https://www.ya

JAHHBIX [IpakTrueckue BEIUUCICHUS 110 TaOINY- YHCIIOBBIX MACCHBOB C TIOMOIIBIO TAOUI] M TUArPaMM C UCIIOJIB30- klass.ru/

(7 9) HBIM JaHHBIM. M3BNIeueHne u UHTEepIpeTa- | BaHHWEM aKTyallbHBIX U BaXKHBIX JaHHBIX (IeMorpaduueckue aaH- https://uchi.ru/
1Us TAOJIMYHBIX JaHHBIX. [[pakTHdeckas HBIC, IPOM3BO/ICTBO MPOMBIILICHHON H CEIbCKOXO3SICTBEHHOM 1IPO- | https://resh.edu
pabora «Tabmuib. TYKIUH, OOIIECTBEHHBIC U MPUPOTHBIC SIBICHUS). _ru/subject/]_z/
I'paduueckoe npecTaBiIeHNE TaHHBIX B H3yuars meToabl paboThl ¢ TAOJUYHBIMU U FPaUUECKUMU IIPE- 5/

BU/JIE KPYTOBBIX, CTOJIOMKOBBIX (CTONIOUA- CTaBJICHUAMHU JAHHBIX C TOMOIIBIO IIU(PPOBBIX PECYPCOB B X0/ https://fincult.i
TBIX) Marpamm. YTeHue U OCTPOCHHE MPaKTHYECKUX padoT nfo/teaching/m
auarpamM. [Ipumepsr geMorpapuaeckux etodicheskie-
muarpamm. [paxtrueckas padota «/{ua- materialy/
TpaMMBbI» https://oge.sda
magia.ru/

OnucaresnbHast Umucnossie HaOopwl. Cpennee apudmeTn- OcBanBaTh MOHATHSI: YUCIOBOK HAOOP, MEpa LIEHTPATIHLHOUN TEH-

CTATHCTHKA 94eCcKoe. JeHIH (Mepa [EHTpa), B TOM YHCTIe CpeiHee apuPMETHUECKOe, Me-

(8 uv) Menuana yncioBoro Habopa. Y croiuu- JnaHa.

BOCTb MEJIMAHBI.
IIpakTnyeckas pabora «CpenHue 3Haue-
HUS.

Haubonbiiee u HaMeHblIee 3HAUEHUS
YHCI0BOT0 Habopa. Pazmax

OnuchIBaTh CTATUCTUYECKHE TAHHBIEC C TIOMOIIBIO CPEAHETO apud-
METHYECKOT0 U MeJIMaHbl. Pemars 3a1aun.

N3yuath cBOICTBA CPETHUX, B TOM YHCJIE C TOMOIIBIO IIU(POBHIX
pecypcoB, B Xo0/i¢ TIpakTUIecKuX padbor. OcBanBaTh MOHSATHSI:
HauOOoJbIIIee U HANMEHbIIIEe 3HAUCHUS YHCIOBOTO MAacCHBa, pa3Max.
PemaTh 3apaum Ha BEIOOP crioco0a ONMMCaHMS TaHHBIX B COOTBET-
CTBUHU C MIPUPOJON JIaHHBIX U LIEJSIMU UCCIEIOBaHUS

Cayuaiinas u3z-
MEHYHMBOCTH

(6 1)

CrnyuaiiHast ©”3MEHYUBOCTH (TIPUMEPHI).
YacroTa 3Hau€HUI B MacCHBE JJaHHBIX.
['pynmmposka. ['ucTorpammsl.

OcBauBaTh MOHSATHSI: YaCTOTA 3HAUYCHUI B MaCCHBE JAaHHBIX, I'PyII-
IMUPOBKA JAHHBIX, THCTOTpaMMa.



https://www.yaklass.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/

[IpakTuyeckas padora «CiyuaitHas uz-
MEHUYUBOCTb)

CTpouTh 1 aHAJU3UPOBATH THCTOTPaAMMBbl, OAOUPATH [10AX0/15-
LIUH [1ar rpynnupOBKH.

OcBauBath rpaduuecKue MpeICTaBICHUs pa3HbIX BUIOB CIIyYaii-
HOW M3MEHYMBOCTHU, B TOM YHCJIE C IOMOIIBIO IIU(PPOBBIX PECYPCOB,
B XO/I€ MPAKTUYECKOM pabOThI

BBenenue B T€0-
puio rpagos
49

I'pad, Bepmuna, pedpo. [Ipencrasnenue
3aJauu ¢ nomolnupto rpaga. Creness (Ba-
JICHTHOCTB) BepIIUHbL. Yucno pédep u
cyMMapHas cTeneHb BepiuH. Llens u
k. [Tyts B rpade. Ilpeacrasienue o
cBs3HOCTH rpada. O6xox rpada (ditnepon
nyThb). [Ipencrasnenne o0 opueHTUPOBaAH-
HBIX rpadax

OcBauBaTth nousATHs: rpad, BepmuHa rpada, pedbpo rpada, cre-
NeHb (BaJICHTHOCTD BEPIINHbI), IIETTh U [IHKII.

OcBauBaTh NOHSTHSA: IYTh B rpade, 3iiaepoB myTh, 00xoa rpada,
OpPHEHTHPOBAHHBIN Tpad.

PemiaTh 3a1a4u Ha MOMCK CyMMBI CTETICHEH BepIH rpada, Ha 1o-
UCK 00x0/1a rpada, Ha MOKCK MyTeH B OPUEHTUPOBAHHBIX rpadax.
OcBauBaTh CNOCOOBI IPEIICTABICHUS 3a/1a4 U3 Kypca aireOpbl, reo-
METPHHU, TCOPHU BEPOSTHOCTEH, APYTHX MPEIMETOB C IIOMOIIBIO Tpa-
(0B (KapThl, CXEMBI, JJIEKTPUUYECKHE LEeNH, ()yHKIIMOHAIBHBIE COOT-
BETCTBHsI) Ha IPUMEPax

BepositHOCTB M
4acToTa CJydaii-
HOT'0 COOBITHS

(4 )

CrnyyaliHblii ONBIT U CIy4ailHOE COOBITHE.
BeposiTHOCTB M yacTtoTa coObITHS. PoJib
MaJIOBEPOATHBIX U MPAKTUYECKHU JOCTO-
BEPHBIX COOBITHH B pUpOJIE U B 00111e-
cTBe. MOHeTa 1 UrpajibHast KOCTh B TEO-
pUU BEPOSTHOCTEM.

[IpaxTnueckas padora «Yacrora Bbinaje-
HUS OpJIa»

OcBauBaTh NOHATHUSA: CIIyYalHbII ONBIT U CIIy4allHOE COObITHE, Ma-
JIOBEPOSATHOE M MPAKTUUYECKH JOCTOBEPHOE COOBITHE.

H3yuarh 3Ha4MMOCTh MAJIOBEPOSTHBIX COOBITUI B IPUPOJIE U O0IIIE-
CTBE Ha BAKHBIX IpUMeEpax (aBapuH, HECUACTHBIE CIy4au, 3alnuTa
nepcoHaNnbHON MHPOpMAINH, ITepeiada JaHHBIX ).

M3y4aTh poiib KJIaCCHYECKUX BEPOSATHOCTHBIX MOjieNel (MOHeTa,
urpajbHasi KOCTb) B TEOPHH BEPOSITHOCTEH.

Ha6monaTh 1 M3y4aTh 4acTOTY COOBITHI B IPOCTHIX IKCIIEPUMEH-
TaX, B TOM YHCJIE C IOMOIIBIO IU(PPOBBIX PECYPCOB, B X0J1€ IPAKTH-
4yecKoil paboThl

O000menue,
KOHTPO.JIb
)

[Ipencrasnenue nanupix. OnucaTenbHas
CTaTUCTUKA. BeposTHOCTH cityyaiiHOTO co-
OBITHS

IToBTOPATH N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUI.
PemaTe 3a1a4M Ha NPEICTaBICHNUE U ONIMCAaHUE JAHHBIX C IIOMO-
IIbI0 U3YYEHHBIX XapaKkTepucTuk. O0CyRI1aTh NpUMePHI CITydaii-
HBIX COOBITHI, MaJIOBEPOSATHBIX U MPAKTUUYECKU JOCTOBEPHBIX CITY-
YJalHBIX COOBITHI, UX POJIM B IPUPOJIE U JKU3HH YEJIOBEKa




8 kinacc (He menee 34 4)

Ha3Banue
OCHOBHOE OcCHOBHBIE BH/IbI
pasieiia COneDIKARIE AeATeJILHOCTH 0P
(TeMbI) Kypca p 00y4YaOIHXCSH
(4HCJ10 YacoB)
IoBTOpeHne Tpencranenne fannbix. Onucarenphas | OBTOPATH H3YUEHHOE H BLICTPAMBATH CHCTEMY 3HAHMI. https://www.yakl
Kypea 7 kaacea cratuctika. CiyyaitHas H3MEHYMBOCTb. PemaTh 3a1a4u Ha IPECTABICHUE U OMTUCAHUE JTAHHBIX C TIOMO- ass.ru/

(44)

Cpennue 4ucioBoro Hadopa.
Cnyuaiinsie coObiTusi. BeposiTHOCTH 1
yacToThl. Kitaccndyeckue Moienu Teopun
BEPOSITHOCTEH: MOHETA U UTPAJIbHAS
KOCTh

IIbIO U3YYEHHBIX XapaKTepUCTHK. PemaTh 3agaum Ha npeacraBie-
HHE IPYIIIAPOBAHHBIX JAHHBIX U OIIMCAaHUE CIIy4allHOW U3MEHYUBO-
CTH.

Pemath 3agqa4uu Ha onpesiesieHue YacTOThI CIIy4YalHbIX COOBITHH,
00CyX/IeHUE IPUMEPOB CIIy4aliHbIX COOBITUH, MAaTOBEPOSTHBIX U
MIPaKTUYECKH JOCTOBEPHBIX CIYUYallHBIX COOBITUH, UX POJIU B IIPU-

https://uchi.ru/
https://resh.edu.r
u/subject/12/5/
https://fincult.inf
o/teaching/metod
icheskie-

pOJie ¥ JKU3HH YelIOBEKa materialy/
https://oge.sdamg
la.ru/
OnucaresbHan OtkoHenus. Jlicrepcrs YUCIOBOro OcBanBaTh MOHATHUS: JUCTIEPCHS U CTAHIAPTHOE OTKJIOHEHHUE, UC-
CTATHCTHKA. Ha6opa. CTaHIapTHOE OTKIOHEHHE THC- I0JIB30BATh ITH XapAKTEPUCTUKNU Ui ONIMCAHUSI paCCEUBAHMSI 1aH-
Paccenpanue 10BOro Habopa. JluarpaMMel paccenBa- HBIX.
JAAHHBIX — BoiaBuUraTh runote3bl 00 OTCYTCTBUH WM HATMYUU CBSA3H 110 A~
4 v) rpaMmam paccerBaHUsI.
CTpouThb 1UarpaMMbl pacCeMBaHUS 1O UMEIOIIUMCS TAHHBIM, B
TOM YHCJIE C TOMOIIBIO KOMIIBIOTEPA
Mmuo:kecTBa MHokecTBO, MoAMHOkecTBO. Onepanuu OcBauBaTh MOHATHS: MHOKECTBO, SJIEMEHT MHOKECTBA, ITOJIMHO-
4 4) HaJ] MHOKECTBaMH: 00beIMHEHNE, TIepe- JKECTBO.

cedeHue, nonoaHeHue. CBoiicTBa onepa-
U HaJl MHOKECTBAMU: TIEPEMECTUTEIb-
HOE, COUETATENIbHOE, PaCIIPEeIINTENb-
HO€, BKJIIOUEHUSI.

I'paduueckoe npeacTaBiIeHNe MHOXKECTB

BbInoHATH onepanuy HaJl MHOKECTBAMU: 00beIMHEHHE, TTepece-
YeHHe, JOIMOJIHEHUE.

Hcnonb3oBaTh CBONCTBA: IEPEMECTUTENBHOE, COUETATENBHOE,
pacnpenenuTeabHoe, BKIIOYSHUS.

Hcnoan3oBath rpaduueckoe MpeacTaBIeHHe MHOXKECTB IIPU OIHU-
CaHMM peaJIbHBIX MTPOLIECCOB U SBJICHUH, IPU PELICHUHU 3a/1a4 U3
JPYTUX y4eOHBIX IPEAMETOB U KYpCOB
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BepositHOCTH
CJIy4aiiHOT O

CoOBITHSA
(6 1)

DneMeHTapHble coObITHs. CiyualiHbie
coObITus. bnaronpusitcTByromue se-
MEHTapHbIe cOOBITHS. BeposiTHOCTH CO-
ObITHI. ONBITH C PABHOBO3MOKHBIMH
AJIEMEHTapHBIMU COOBbITUsIMU. CTyuaii-
HBII BBIOOD.

[TpakTudeckast pabota « OMBITHI C paBHO-
BO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITH-
SIMID

OcBauBaTh NOHATHA: dIIEMEHTApHOE COOBITHE, CIyYaiiHOE COOBI-
THE KaK COBOKYITHOCTb OJIaronpHsTCTBYIOIIUX JIEMEHTAPHBIX CO-
OBITHIA, PABHOBO3MO>KHBIE DJIEMEHTAPHBIE COOBITHSI.

PemiaTh 3a1a4n Ha BBIUMCIIEHUE BEPOSATHOCTEH COOBITHI IO BEpO-
SATHOCTSIM 3JIEMEHTAPHBIX COOBITHI CIIy4aifHOTO OIIBITA.

PemiaTh 3a1a4u Ha BHIYMCIIEHUE BEPOATHOCTEH COOBITUIH B OIBITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTaPHBIMU COOBITHSIMH, B TOM YHUCIIE C
MIOMOILBIO KOMIIbIOTEPA.

IIpoBoauTH U M3yYaTh ONBITHI C PABHOBO3MOXXHBIMH 3JIE€MEHTAp-
HBIMU COOBITHSIMHU (C UCIOJIb30BAHUEM MOHET, UI'PATIbHBIX KOCTEH,
JPYTUX MOJIeNel) B X0i€ MPaKTUYeCKoi paboThl

BBenenue B
TEOPHI0 Ipa-

dos

Jepeso. CBoiicTBa iepeBa: eIUHCTBEH-
HOCTb ITyTH, CYLIECTBOBAHUE BUCAYECH
BEPILHHBIL, CBS3b MEXKY YHCIIOM BEPIIHH
u guciiom pédep. IlpaBuiio yMHOKEHHS

OcBauBaTh MOHATHS: JICPEBO Kak rpad Oe3 MuKiIa, BUCSIas Bep-
mHa (JIMCT), BETBb JIepeBa, MyTh B IEPEBE, TUAMETP JepeBa.
H3yyaTh cBoiicTBA JepeBa: CYLIECTBOBAHUE BUCAYEH BEPUINHBI,
€IMHCTBEHHOCTb IyTH MEXKIY IBYMsI BEPUIMHAMHU, CBSI3b MEXKY

(4 9) YHICIIOM BEPIINH U 9UCIOM pEbep.
PemaTe 3aqaum Ha IOKMCK U NIEpEUUCIICHUE ITyTEH B IepeBe, omnpe-
JIeJIeHre Yncia BepIInH Uiy péoep B AepeBe, 00Xo ] OMHApHOTO Je-
peBa, B TOM YHCIIE C IPUMEHEHHEM MTPaBUJIa YMHOXKEHHUSI
Cayuaiinbie [IporuBononoxxuoe codbiThe. Jna- OcBanBaTh MOHATHSI: B3AaUMHO MPOTHUBOIOJIOKHBIE COOBITHS, OTIE-
coOBITHSA rpamma Diinepa. O0beJMHEHNE U TIepe- panuu HaJl COOBITHSMH, OObEJUHEHUE U NIepeceueHue COObITUH,
8u) cedeHue coOpiTuil. HecoBmecTHble coObl- | nuarpamma Jitnepa (Ditniepa - BenHa), coBMecTHbIE U HECOBMECT-

Tus1. DopMmyia CI0KEHUS BEPOSATHOCTEN.
[IpaBuno yMHOXKEHUS BEPOSITHOCTEM.
VYcnosHas BepoaTHOCT. He3aBucumsie
coObITus. [IpencraBienue ciydaifHOro
DKCIIEPUMEHTA B BUJIE JIepeBa

HBIE COOBITHSL.

H3yuath TeopemMbl 0 BEpPOSITHOCTH O0bEIUHEHUS IBYX COOBITHI
(popmyibl ca0KEHUS BEPOSTHOCTEMN).

Pematp 3aga4u, B TOM YUCIIe TEKCTOBBIE 33JJa4M Ha ONpeeIIeHIE
BEPOSATHOCTEH 00BEIMHEHUS U TIEpeceUeHUs] COOBITUI ¢ TOMOILBIO
YUCJIOBOW MIPSIMOH, Irarpamm Dusepa, popMyIIbl CII0OKEHUS BEpo-
STHOCTEH.

OcBauBaTh NOHATHUSA: IPABUIIO YMHOKEHUS BEPOATHOCTEH, YCIIOB-
Hasi BEpOATHOCTh, HE3aBUCUMbIE COOBITHSI IEPEBO CITy4alfHOTO
OTIbITA.

H3yuyaTsb cBoiicTBa (OnpeeneHns) He3aBUCUMBIX COOBITHH.
Pematp 3aga4u Ha onpeziesieHue U UCI0JIb30BaHUE HE3aBUCHMBbIX
COOBITHH.




Pematnh 3aJa4M Ha IIOUCK BepOHTHOCTefI, B TOM YHUCJIC YCIIOBHBIX,
C UCIIOJIB30BAHUEM ICPEBA CHy‘l&fIHOFO OIIbITa

O0o00menue,
KOHTPOJIb
(4 4)

IIpencraBnenue nanusix. OnucarenbHas
craructuka. ['padsl. BepositHocTh city-
YaiHOro COOBITUSA. DJIEMEHThI KOMOWHA-
TOPUKHU

IToBTOPATH M3y4YEHHOE U BHICTPAUBATHL CHCTEMY 3HAHWM.
Pematp 3agqa4u Ha IpeCTaBICHUE U ONUCAHUE JAHHBIX C IIOMO-
LIbI0 U3YYEHHBIX XapaKTEPUCTUK. PemaTs 3a1a4M ¢ IPUMEHEHUEM
rpados.

PemiaTh 3aja4u Ha HaX0XKJIEHHE BEPOSTHOCTH CIIy4aHOro COOBI-
THS 110 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHIA, B TOM YHCIIC B
OIBITaX C PABHOBO3MO>KHBIMU JIEMEHTAPHBIMHU COOBITHUSMHU.
Pematp 3aqa4n Ha HaX0X/I€HUE BEPOATHOCTENH OOBEAMHEHUS U
nepeceueHus COObITUMH, B TOM YHCII€ HE3aBUCUMBIX, C UCIIOJIb30Ba-
HUEM IpapuyecKuX MPeICTaBICHUN U JepeBa CIy4aillHOTO OIbITa.
PemiaTh 3aa4m Ha nepeyrcieHre KOMOUHAIMM (Yuciia nepecra-
HOBOK, YUCJIa COYETaHM), HA HAXO0XKJICHUE BEPOSTHOCTEH COOBITHI
C IPUMEHEHNEM KOMOUHATOPUKH, B TOM YUCIIE C UCHIOIb30BAHUEM
Tpeyrojbauka [lackass

9 knacc (He menee 34 4)

Ha3Banmue
OcHOBHBIE BHBI
paszaena OcHoBHOE
IeTeJILHOCTH 20P
(TembI) Kypca cojiep:kaHue
o0yuarouuxcst
(4HCJI0 YacoB)
IMoBTOpeHue [IpencraBnenne nanHbix. OnucarenbHas IMoBTOPATH H3yYEHHOE U BHICTPAUBATH CHCTEMY 3HAHUIA. https://www.yakl
Kypca cratuctuka. Onepanuy Hajl COOBITUIMH. PemaTp 3aa4n Ha Ipe/ICTaBICHUE U ONHCAHUE JaHHBIX. ass.ru/
8 kiacca He3zaBucumocTs coObITHI PemiaTh 3a1a4u Ha HaX0XKIEHHE BEPOSTHOCTEH OOBEINHEHHS U https://uchi.ru/
(4 9) nepeceueHus COOBITHI, B TOM YKCJIC HE3aBUCUMBIX, C HCIIOJIb30Ba- https://resh.edu.r

HUeM rpaduyecKuX MpeICTaBICHUH U JepeBa CIy4ailiHOTO OIbITa.
PemaTth 3a1a4uu Ha IepeynCIIieHne KOMOMHANINHN (YKCIa repecTa-
HOBOK, YUCJIa COYETaHMI ), HA HAXOXK/IEHUE BEPOSTHOCTEH COOBITHIA
C MpUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCIIE C HCIIOTh30BAaHHEM
Tpeyroibauka [lackans

u/subject/12/5/
https://fincult.inf

o/teaching/metod
icheskie-
materialy/
https://oge.sdamg
ia.ru/
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DJIeMeHTbI Kom0OuHaTopHOe npaBUiI0 yMHOXKEHUS. OcBauBaTh NOHATHA: KOMOMHATOPHOE MTPABUIIO YMHOKEHHUSI, YTIO-
KOMOMHATO- IlepecranoBku. @axropuan. Coyeranus psiloueHHas rnapa, Tpoiika 00BbEKTOB, IIEpeCTaHOBKa, (hakTopual
pHUKH Y 4ucIlo coueraHui. Tpeyrousnuuk Ilac- YHUCIIa, COYETAHUE, YUCIIO COYETAHUM, TpeyronbHuk [lackas.
4 4) kais. [Ipaktuueckas pabora «Beraucie- Pemarts 3apa4m Ha nepevrcIIiCHUE YIOPSIAOUYCHHBIX Tap, TPOECK,
HUE BEPOSTHOCTEHN C UCII0JIb30BAaHUEM [IEPEUUCIIEHUE IEPECTAHOBOK U COUETAHUI AJIEMEHTOB Pa3JIU4HbIX
KOMOMHATOPHBIX (YHKLUH 3JIEKTPOHHBIX | MHOXECTB.
Ta0JIUL» PemiaTh 3a1a4mn Ha MPUMEHEHHE YHCIIa COYETAaHUH B anredpe (co-
KpaméHHoe yMHOXeHue, onHoMm HproToHa).
Pemathb, npuMeHsisi KOMOMHATOPHKY, 3a/1a4 HAa BBIUMCIIEHUE BE-
POSATHOCTEH, B TOM YHCIIE C IOMOUIBIO 3JIEKTPOHHBIX Ta0JIUI] B X0J1€
IPaKTU4YECKON pabOThI
I'eomerpuue- ['eomeTpuueckas BeposiTHOCTb. Ciryyaii- OcBanBaTh NOHATHE FEOMETPUYECKON BEpOSTHOCTH. PemiaTh 3a-

CKasi BEPOsIT-
HOCTb

HBII BEIOOP TOUKH U3 (GUTYPHI HA IJI0C-
KOCTH, U3 OTPE3Ka, U3 AYT'H OKPY>KHOCTU

JAa4HM HA HAXOKJICHUE BEPOSTHOCTEN B OIBITAX, PEACTABUMBIX KaK
BBIOODP TOYEK U3 MHOI'OYTOJIbHHMKA, KPyTa, OTpe3Ka Wi 1yTu

(4 9) OKPYKHOCTH, YUCJIOBOTO MTPOMEKYTKA

HUcnbiTanus Hcneitanue. Ycenex u Heynaya. Cepust OcBauBaTh NOHATHUSA: UCTIBITAHUE, SJIEMEHTAPHOE COOBITHE B UC-
Bepnyain UCIBITaHUH 10 mepBoro ycnexa. Mcnsl- nbelTaHuM (YCIeXx U Heyiaua), cepys UCIbITAaHUN, HACTYIUIEHUE 1ep-
(6 4) tanus bepHysuim. BeposatHocTu coObITHII |  BOro ycmnexa (Heyaauu), cepus ucnbiTanuil bepuyim.

B cepuu ucneiTanuii bepayiu. [paktu-
yeckas padota «Vcnbitanus bepaynnn»

PemaTh 3a1a4n Ha HaX0XK/IEHHE BEPOSTHOCTEH COOBITHI B cepun
UCIBITaHUH 70 IEPBOTO ycIiexa, B TOM YUCIIE ¢ IPUMEHEeHueM ¢op-
MYJIbI CyMMBI T€OMETPUYECKON IIPOrPECCUH.

PemaTe 3a1a4M Ha HAXO0XKJACHUE BEPOATHOCTEN AIEMEHTAPHBIX CO-
OBITHI B cepuu UCTIbITaHUH bepHynu, Ha HaX0XIeHHEe BEPOSTHO-
CTH ONPENEIEHHOIO YHCIIa YCIIEX0B B CEPUM UCIIBITAHUN bepHym.
H3yuars B X01€ NPAKTHYECKOH padoThI, B TOM YHUCIIE C TIOMO-
b0 HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B CEPUU HCIIbI-
TaHui bepHysum

CayuaiiHas Be-
JIMYUHA

(6 1)

CiryqaiiHas BeJIM4YMHA U pacipeiesieHre
BEPOATHOCTEN. MaTeMarnyeckoe 0xuaa-
HUE U TUCTIEPCUs CITyYailHON BEJIMYUHBI.
IIprMepbl MaTEMAaTUUECKOTO OKUIAHUS
KaK TEOPETUYECKOTO CPETHETO 3HAUCHUS
BEJIUYMHBI.

ITonsTHe 0 3aKoHe O0OJBIIMX ynces. M3-

OcBoNTH NOHATHSA: CIydYaliHas BEJINYNMHA, 3HAYCHHUE CITy4YallHON
BEJIMYUHBI, PACIIPEACIICHUE BEPOSTHOCTEN.

H3yuathb n 00cy:Kka1aTh IPUMEPHI JUCKPETHBIX U HEMPEPHIBHBIX
CIIy4alHbIX BEJIMYUH (POCT, BEC YEJIOBEKA, YUCIEHHOCTh Hacelle-
HUS, IpyTrue U3MEHUYMBBIE BEIMUMHBI, paCCMaTPHUBABIINECS B Kypce
CTaTUCTHUKH), MOAETBHBIX CITy4aifHbIX BEJIMUUH, CBA3aHHBIX CO CITy-
YaifHBIMU OTbITaMH (OpOocCaHre MOHETHI, UTPAJIbHOM KOCTH, CO CIIy-
YaiHbIM BEIOOPOM U T. H.).




MEpPEHHUE BEPOSATHOCTEN € TIOMOIIBIO Ya-
ctoT. [IpMeHeHue 3akoHa OOJIbIINX YH-
celn

OcBanBaTh NOHATHUS: MATEMATUYECKOE OKHJIAHUE CITy4YalHOM Be-
JUYMHBI KaK TEOPETUUECKOE CpeiHee 3HAUCHUE, TUCTIEPCHS CITY-
YaifHOW BETMYMHBI KaK aHAJIOT JUCIIEPCUU YHCIOBOTO Habopa.
Pematp 3a1a4u Ha BBIUKCICHHE MaTEMAaTHUYECKOTO OKUAHUS U
JUCIIEPCUU JUCKPETHOM CIIy4allHOM BEJIMYMHBI 10 33JaHHOMY pac-
MIpe/ieJICHHIO, B TOM YHMCJIE 3a/1a4, CBSI3aHHBIX CO CTPAXOBaHUEM U
JOTEPESIMH.

3HAKOMHUTBCS C MATEMAaTUYECKUM OXKUIAHUEM U AUCTIEpCHEl He-
KOTOPBIX PACIPEIEIICHUH, B TOM YUCIIE PACHIPEACIICHN CIIy4aiiHOU
BEJIMYUHBI «YHCIIO YCIEX0B» B cepuu ucnbiTanuit bepuymnmu. U3y-
YaTh 4aCTOTY COOBITHS B MOBTOPSIOLIMXCS CIyYailHBIX OIBITAX KaK
CIIy4aifHYIO BEIHUUHY.

3HAKOMUTBCSI C 3aKOHOM OoJbINX Yrcen (B popme bepryimm):
1pH OOJIBIIIOM YHCIIE OIBITOB YacTOTa COOBITUS OJIM3Ka K €ro Bepo-
SITHOCTH.

Pemath 3a1aun Ha U3MEpPEHNE BEPOSITHOCTEH C MMOMOIIBIO YacTOT.
OO6cy:k1aTh PO 3aKOHA OOJIBIITNX YHCEN B 000OCHOBAHUU YaCTOT-
HOTO METO/Ia U3MEPEHUs BEPOSATHOCTEH.

OO0cy:x1aTh 3aKOH OOJIBIINX YKCEN KaK MPOSBICHUE CTaTUCTHYE-
CKOM yCTOMYMBOCTU B U3MEHUYMBBIX SIBJICHUSAX, POJIb 3aKOHA 00JIb-
LIMX YKMCEJ B IPUPOJIE U B )KU3HU YeJIOBEKa

O06o00menue,
KOHTPOJIb
(10 u)

[TpencraBnenue naHHbIx. OnucaTenbHas
CTaTUCTUKA. BEpOATHOCTH CiydallHOTO
COOBITUS. DIIEMEHThl KOMOMHATOPHKH.
Crnyualinble BEJMUMHBI U pacripeiesieHUs

HOBTOpHTb N3YUYCHHOC U BBICTPAUBATDH CUCTEMY 3HAHUIA.
Pemathb 3ala4M Ha MPEACTABJIICHUEC U OIMMCAHUC TaHHBIX.

Pemarn 3aJa4YM Ha HaXOXKJICHUC BepOHTHOCTeﬁ CO6BITI/II71, B TOM
YHCJIC B OIIbITax C paBHOBO3MOXHBIMHA 3JICMCHTAPHBIMHA COOBITH-
SAMHU, BepOHTHOCTCﬁ O6’L6I[I/IH6HI/I$I U NepCCCUCHU CO6BITPII>1, BbIYHC-
JIATH BEPOATHOCTHU B OIBITAX C CCPUSAMU CHy‘IﬁfIHI:IX HUCIIBITAaHHUI
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