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ITOSACHUTEJ/IbHASA 3AITNCKA

MaTtematvka SIBJsIeTCSI OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOTO 0OII[ero
obpa3oBaHus: oHa obecrieunBaeT U3yuyeHue APYTUX AUCLUIIINH, KaK eCTeCTBeHHO-
HAay4YyHOTO, TaK YW TyMaHUTApHOTO LIMK/JIOB, €€ OCBOeHWe HeoOXo[uMo st
TIPOZI0/DKeHYs 00pa30BaHus U B TIOBCeTHEBHOM >KU3HU. Pa3BuTre y 00yUaroluxcs
HayuYHbIX TIPE/CTaBJIEHUA O TIPOUCXOXKIEHUA M CYIIHOCTA MaTeMaTU4YeCKUxX
abcTpakiui, criocobe oTpaykeHHsI MaTeMaTHUeCKOH HayKOW SIBJIEHWH W TIPOI[eCCOB
B Tpupojie U 00IecTBe, POd MaTreMaTUYeckoro MOJeIMpPOBaHMS B HAyYHOM
MO03HAHUM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYUYHOTO MUPOBO33pEHUS
Y KauyeCTB MbIILIJIEHUs], He0OXOJUMBIX /ISl aflanTaljii B COBDEMEHHOM LIU(POBOM
obmiectBe. V3yueHue mareMaTuku obecrieurBaeT pa3BUTHe yMeHHUsi Hab/roziaTh,
CpaBHUBaTh, HAXOJUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUUHOCTH MBILIEHUS,
CrIOCOOHOCTU apryMeHTHUPOBAaHHO OOOCHOBBIBATH CBOW [EUCTBUS U BBIBOJBI,
dbopmynvpoBath yTBepxkeHusi. OcBoeHMe Kypca MaTeMaTUKu obecrieunBaeT
pa3BUTHE JIOTUUECKOTO MBIIIJIEHUST 00YYaroIMXCsi: OHU UCTIO/B3YIOT 1eyKTUBHbIE
Y UHYKTUBHbIE paccyxaeHus, 06001jeHre 1 KOHKpeTH3al[1io, abcTparupoBaHue
¥ aHanorutro. OOyueHMe MaTemaTHWKe TIpeAriosiaraeT 3HAUUTEbHBIA O00BEM
CaMOCTOSITeJTbHOW  [1esiTe/IbHOCTH  00yuaroIuxcsi, TO3TOMY CaMOCTOSITe/IbHOe
pellieHre 3a/iau sIBJISIeTCS peasin3aliyiel fesTeJlbHOCTHOTO MPUHIIUIA 00yUeHusl.

B cTpykType miporpamMmbl yueOHOTO Kypca «Auirebpa» [jii OCHOBHOTO
o01riero obpa3oBaHKs OCHOBHOE MeCTO 3aHHMMAIOT COjlep>KaTelbHO-MeToguuecKe
muHUM: «Yucna v BbIUUCTIeHUs», «AJirebpanueckue BbIDa)KeHUs», «YpaBHeHUs U
HepaBeHCTBa», «DyHkumm». Kaxzgasgs M3 3THX COfep’KaTebHO-MeTOLUYeCKHUX
JIMHUM pa3BUBAETCS Ha MPOTSUKEHUM TPEX JIeT U3y4YeHUsl Kypca, B3auMOJeUCTBYS C
IPYTUMU ero JUHUsMUA. B xofe wu3yueHusi yuebGHOTO Kypca oOOydarolumcst
MIPUXOJMUTCST JIOTUYECKH PacCy’K/[aTh, WMCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W C 3TMM B TiporpamMmy yueOHOro Kypca «Asirebpa» BK/IHOUEHBI
HEKOTOpble OCHOBBI JIOTMKH, IIpe/CTaB/lieHHble BO BCeX OCHOBHBIX pa3gesax
MaTeMaTHYeCcKoro 00pa30BaHMUsS M CIIOCOOCTBYIOIIHE OBJIAJIEHHI0 00yUaroI[MUCS
OCHOB  yHMBEPCAJbHOIO MareMaTthueckoro s3bika. Cojep)kaTreJbHOM W
CTPYKTYpDHOM 0COOEHHOCThIO yueOHOTO Kypca «AsreOpa» SIB/ISIETCS  €ro
VHTErpUPOBaHHbIN XapakTep.

Copepxanve /uHAA «YuCaa W BBIYMCIEHUS» CIY)KAT OCHOBOW /ISl
JanbHeNIero u3yueHus: MaTeMaTHUKW, CIIOCOOCTBYeT pa3BUTHIO y 00yYaroIuUXxcst
JIOTUYECKOTO MBILLIIEHUS], (POPMHUPOBAHUIO YMEHHUS I0/1b30BaThCs aArOpUTMamH, a
TaK)Ke MPUOOpeTeHUI0 TPaKTUUeCKUX HaBbIKOB, HEOOXOAUMBIX Z1Jisi TIOBCeJHEBHOMN
»Ku3HU. Pa3BuTHe TIOHATHS O UKC/ie Ha YPOBHE OCHOBHOTO 001iero obpa3oBaHUs
CBSI3aHO C palMOHaJIbHBIMM W MppalyOHaJbHBIMU UHWC/IaMH, (OPMHUPOBaHHUEM



Tpe/iCTaB/IeHUA O [EeVCTBUTEIbHOM uurc/ie. 3aBeplleHue OCBOEHHUS UHC/I0BOM
JTMHUW OTHECEHO K cpefiHeMYy 001ieMy 06pa30BaHMIO.

CopeprkaHue AByX anrebpanyeckux JMHUN — « AyirebparuecKrie BbIpayKeHUsI»
U «YpaBHeHUsI U HepaBeHCTBa» CIOCOOCTBYeT (JOPMHUPOBAHHUIO Y 00yUarOL[HUXCS
MaTeMaTUueCKOTo arrapara, HeoOXOAMMOTo [jisi pellleHus 3afiau MaTeMaTHKH,
CMEXHBIX TIpeMETOB M TIPAKTUKO-OPMEHTHMPOBaHHBIX 3azau. Ha ypoBHe
OCHOBHOTO 001lero ob6pa3oBaHusi yueOHbIi MaTepuan TPYIIUPYeTCs BOKPYT
pallMOHa/IbHBIX BhIpaKeHU. AnreOpa eMOHCTPHPYeT 3HaueHHe MaTeMaTUKH Kak
si3blKa [Jisi TIOCTPOEHUsI MaTeMaTUUeCKUX MoJiesiell, OIMCaHus TMPOLeCCOB U
sB/IeHU peanbHOro Mupa. B 3agauu o0ydeHuss anreOpe BXOAAT TakkKe
JanbHelIllee pa3BUTHE aJTOPUTMHUUYECKOTO MbIILIEHUS, Heo0X0JuMOro, B
YaCTHOCTH, /i1 OCBOeHMs Kypca UWHGOpPMAaTUKW, U OBJafieHWe HaBbIKaMU
JeyKTUBHBIX paccykaeHuid. [IpeoGpa3oBaHre CUMBOIBHBIX (DOPM CIIOCOOCTByeT
Pa3BUTHIO BOOOpakeHusi, ClIoCOOHOCTel K MaTeMaTUUueCKOMY TBOPUeCTBY.

CopepxaHve (yHKIIMOHa/IbHO-rpadrueCcKou TMHUM Halle/IeHO Ha MoJiyyeHue
00yuaroluMHUCs 3HaHUK 0 (YHKI[USX KaK Ba)KHEHIIeld mMaTeMaTHYecKOW Mojesu
JJIs OTIMCAHUSI U UCC/IeZIOBaHUSI Pa3HOOOpa3HbIX MPOIeCCOB U SIBJIEHUM B MPUPO/E
1 obmiectBe. M3yueHue MaTepuasa CIIOCOOCTBYeT pa3BUTHIO y OOyYaroI[UXCst
yMeHHUSI UCII0/Tb30BaTh Pa3/MuHble BbIpa3uTe/bHbIe CPe/ICTBA SI3bIKa MaTeMaTUKH —
C/IOBEeCHble, CUMBO/MYecKue, rpaduueckre, BHOCUT BK/IaZi B (oOpMHpOBaHUe
Tipe/iCTaB/IeHU O POJ/IM MaTeMaTUKX B Pa3BUTUU LIUBU/IU3ALIUU U KYJbTYPhI.

CorymacHo yueGHOMY IIJIaHy B 7-9 KiaccaXx uH3y4yaeTcsi y4deOHBIM Kypc
«Anrebpa», KOTOpbIN BK/IOYAeT C/aeAyHOle OCHOBHbIe pa3fesibl CO/epP>KaHUS:
«Yucma ¥ BBIUMC/IEHUS», «AJreOpandeckre BbIDaKeHHUs», «YDaBHeHUS U
HepaBeHCTBa», «DYHKLIUN».

Ha mu3yuenue yuebHoro kypca «Anredpa» otBogautcst 306 yacos: B 7T, 71,710
K/accax — 136 yvacoB (4 yaca B HeJle/t0), B 7 yHUBepcajibHOM Kiacce — 102 yaca
(3 ywaca B Hegento), B 81, 8u, 810 Knaccax — 136 yacoB (4 yaca B HeZiento), B 8
yHHBepcaJbHOM Kiacce — 102 yaca (3 yaca B Hefiest0), B 9 kiacce — 102 yvaca (3
yaca B HeJleJito0).

l'eomeTpusi Kak OJWH W3 OCHOBHBIX pa3/e/oB IIKOJbHOM MaTeMaTUKU,
MO CBOeH 11e/bi0 00eCITeunTh M3yUeHHe CBOMCTB M pa3MepoB (UTYp, HX
OTHOLIEHWM U B3aUMHOe pacroJjio)KeHWe, ONupaeTcs Ha JIOTUUECKYHo,
Jl0Ka3aTe/bHY0 JIUHUIO. [leHHOCTh M3ydeHUsi TeOMeTPUH Ha YPOBHE OCHOBHOTO
ob11iero obpa3oBaHUs 3aK/IOYAeTCsl B TOM, UTO OOYYAIOIIUICS YUUTCS TIPOBO/UTh
Jl0Ka3areJibHbIe PacCy>K/leHHsl, CTPOMTh JIOTUUeCKUe yMO3aK/ItoueHusl, J0Ka3bIBaTh
VCTUHHbIE YTBEPXXJEHUS] M CTPOUTb KOHTPOPUMEPHI K JIOXKHBIM, MPOBOAUTH



pacCy>XieHusi «OT TPOTUBHOTO», OT/AWYaTb CBOMCTBA OT MPU3HAKOB,
dbopMyMpoBaTh 0OpaTHbIE YTBEPXKAEHHSI.

Btopoii 1je1bl0 U3yueHUs] TeOMEeTPUM SIBJISIETCS MCIIO/b30BaHUEe eé Kak
VHCTPYMEHTa TPU pelIeHWHd KaK MaTeMaTU4YeCKUX, TaK W TMpaKTUYeCcKUX 3ajad,
BCTPeUaloluxcsd B peanbHOW >Ku3HW. OOydUaromuiicss [Jo/DKeH HayuHuThCs
orpeJeUuTb reOMeTpUUecKyro (Urypy, ONMucaTh CJIOBAMU JAHHBIM UYEPTEX WU
PUCYHOK, HAUTH TIOIa/Ib 3eMeJIbHOTO y4YacTKa, pacCUUTaTh He0OXOAUMYIO IJTUHY
OTITOBOJIOKOHHOTO Kabenst wid TpeOyemble pa3mephbl rapaka Ajissi aBTOMOOHIIS.
OTOMYy COOTBETCTBYeT BTOpasi, BbIUMC/IUTE/IbHAS JIMHUSI B U3yUEHUM TeOMEeTpPUH.
[Tpu pellieHry 3a7au MPAKTUUECKOTO XapakTepa OOyYaroIUiCs YUWUTCS CTPOUTH
MareMaTHUyeCKhe MOJeNu peajbHbIX JKA3HEHHbIX CUTyallu, TIPOBOJAUTH
BBIUMC/IEHUS U OLIEHUBATh a/eKBAaTHOCTD MOJyYeHHOT 0 pe3yJibTaTa.

KpaitHe BakKHO TIOAUEPKHBATh CBSA3M TE€OMETPUH C JPYTUMH YyueOHbIMHU
rpeiMeTaMy, MOTUBHMPOBAaTh MCIOJIb30BaTh OMpe/ie/ieHus TeOMeTPUUYeCKUX (QUryp
Y TIOHSTUM, [1eMOHCTPUPOBATh MpPUMEHEeHWe MOJydeHHbIX YMeHUM B (U3MKe U
TeXHWKe. OTU CBS3W Haubomee spKO BUAHBI B TeMax «BeKTopbi»,
«TpuroHometrpuyeckue COOTHOLIeHUsA», «Meton kKoopauHaT» U «Teopema
[Tudaropa»r.

YuebHbili Kypc «['eomeTpusi» BKJIIOUAaeT C/ie[yHOlle OCHOBHbIE pa3/iesibl
comepxanusi: «l'eomeTprueckue GUIypbl M UX CBOUCTBa», «VI3MmepeHue
reOMeTpUUeCKUX BeIWUYMH», «JleKapTOBbl KOOpDAWHATBI Ha TMJIOCKOCTU»,
«BekTopbl», «/IBMKeHUS TIII0CKOCTH», «[Ipeobpa3oBanus mogo0us».

Ha u3yuenue yue6Horo Kypca «I'eometpusi» otBoauTcsi 204 yaca: B 7 K/acce
— 68 yacoB (2 uaca B Hefient0), B 8 Kimacce — 68 ywacoB (2 uaca B Hefiento), B 9
KJj1acce — 68 vacoB (2 yaca B HeJjest0).

B coBpeMeHHOM IIU(GPOBOM MUDe BEpPOSITHOCTb M CTaTUCTHUKA MPUOOpeTaroT
BCE OOJIbIIYI0 3HAUMMOCTb, KaK C TOUKW 3peHUsI MPaKTUUeCKUX TPUIO’KeHUH, Tak
M UX pojii B 00pa3oBaHUM, HEOOXOJUMOM KaXK/IoMy 4esioBeKy. Bo3pacrtaer umciio
npodeccuii, MpU OB/a/IeHUN KOTOPbIMU TpeOyeTcsi Xopoiiasi 6a3oBasi MOATOTOBKA
B 00/1aCTU BepOSITHOCTM M CTaTUCTUKYW, Takasi T[IO/rOTOBKA BaXKHA st
MIPOZI0/DKeHrs 00pa3oBaHUs U [I/Isl YCIeIIHOM MpogdeccuoHanbHON Kapbephl.

Kaxp1i1 yesioBeK MOCTOSTHHO TIPUHUMAET PelleHrs HA OCHOBe UMEROLIXCS Y
Hero AaHHBIX. A 7711 060CHOBAHHOTO MPUHSTHS pellleHust B YCIOBUSIX HeJoCcTaTKa
wir n36biTKa MHPOpPMaLMKU HeoOX0MMO B TOM YMCJie XOpolio chopMUPOBaHHOE
BEPOSITHOCTHOE M CTaTUCTUUECKOE MBILLJIEHHE.

VIMeHHO T03TOMY OCTPO BCTajJa HeoOXoAWMOCTh c(hopMHUpOBaTh Y
oOyuaromyxcst GyHKLHMOHAIBHYO0 TPAMOTHOCTD, BK/IFOUAIOIIYIO B Ce0si B KauecTBe
HEOTbeM/IEMOM  COCTaB/SAIOIIEd YMeHHWe  BOCIIPUHMMAarb W KPUTHUYEeCKU



aHa/IM3UPOBaTh UH(OPMAIHIO, TIPe/[CTAaB/IeHHYIO B Pa3/IMUHbIX hopMax, IOHUMATh
BEePOSITHOCTHBIM XapaKTep MHOTHX peajbHBbIX IIPOLIECCOB W 3aBUCUMOCTEH,
TIPOU3BO/IUTH MPOCTEMIIINe BePOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMH IPUHIMIIAMU cOOpa, aHa/1u3a U
TIpe/ICTaB/eHUs JAaHHBIX W3 Pa3/IMuUHBIX Ccdep >KU3HU 00I1jecTBa M TroCyAapCTBa
npuoOIrjaeT 00ydarOmMXCsd K OOIeCTBeHHBIM HHTepecaM. V3yueHre OCHOB
KOMOMHATOPYKM pa3BUBaeT HaBLIKKM OpraHu3alidyd mnepebopa W MoACcyéTa yuca
BapUaHTOB, B TOM UMCJie B TIPUK/IAHbBIX 33/layaX. 3HAKOMCTBO C OCHOBaMH TeOPUU
rpadoB co3/1aéT MaTeMaTHUeCKuii yHJaMeHT [/ (pOpMUPOBAHUSI KOMIIETEHI[M B
obnacti MHPOPMATUKK U LUPPOBBIX TexHOJorui. [Ipy M3yyeHUU CTAaTUCTUKUA U
BEPOSTHOCTU 0OOraiarTcsi MpeJcTaBaeHusT O0ydJaroIuxcs O COBpPeMeHHOM
KapTWHe MHpa W MeToJjaX ero MccjeoBaHusi, (OpMHUpPYeTCs TTOHUMaHUe pPOJU
CTAaTUCTUKU KaK MCTOYHUKA COIMA/IbHO 3HAaUMMOM WHGOPMAIIMY U 3aK/1abIBAOTCS
OCHOBBI BEpPOSITHOCTHOT'O MBILLIJIEHUS.

B cooTBeTCTBUU C JaHHBIMHU 1[e/IIMH B CTPYKType MpOTrpaMMbl yueOHOro
Kypca «BeposiTHOCTb ¥ CTaTUCTHKa» OCHOBHOT'O 001[ero 00pa3oBaHUS BbiZe/I€HBI
c/efyrole cofepykaTebHO-MeToAuueckue NUHUM: «lIpefcTaB/ieHre [JaHHbIX U
ornvcaTte/sibHasi CTaTUCTHUKa», «BeposSTHOCTB», «DjieMeHTbl KOMOWHATOPHUKW»,
«BBegeHue B Teoputo rpagos».

Copeprkanue vuHuu «IIpecTaBieHre JaHHbIX U OMUcaTebHasi CTaTUCTHUKA»
CJIY>)KAT OCHOBOM /11 (hOpMHPOBaHMs HaBLIKOB paboThl ¢ wuH(MOpMaiueid: OT
YTeHWsT W WHTeprpeTaluy WH(OpMalUY, TpeAcTaBJieHHOW B Tabiuiax, Ha
auarpamMMax W rpadukax, Ao cbopa, Tpe/CTaB/ieHHMs W aHalau3a JaHHBIX C
WCI0/Ib30BaHWeM CTaTUCTUUECKUX XapaKTepUCTHUK CpeJHUX W pacCerBaHUs.
Paborasi ¢ [gaHHBIMU, OOyuUarol[uecss y4aTCs CUYATbIBaTh U WHTEPIIPETUPOBATh
JaHHble, BBIJIBUTaTh, apryMeHTUPOBaTh W KPUTUKOBATb MPOCTeMIle TUIOoTe3bl,
pPas3MBIILIATL HaZ, (haKToOpaMU, BbI3bIBAIOIIIMMH HW3MEHUMBOCTb, M OI|€HWBAaThb WX
BJIMSIHME Ha PacCMaTpuBaeMble BeJIMUMHBI U MPOLIeCChl.

VIHTYyUTHBHOE TIpe/|CTaB/eHWe O CAydyallHOW W3MEeHUMBOCTH, MCC/eZioBaHKe
3aKOHOMEPHOCTEe W TeHAEHLUWM CTAaHOBUTCSI MOTUBHUPYIOIEHM OCHOBOM /IS
W3yueHUs] TEOPUM BepOSTHOCTel. bBosibllioe 3HaueHWe WMEIOT MpaKTUUeCKue
3a/laHusl, B YaCTHOCTHU OIIBITHI C K/IAaCCUUECKUMHU BepOSITHOCTHBIMU MOZIEJISIMU.

[ToHsiTVIE BEpOSITHOCTH BBOJAWTCS KaK Mepa TpaBAOMNO00Hs CIy4allHOTO
cobbrtTusi. [lpy wu3yueHuu yueOHOro Kypca oOyuvaroldecs 3HaKOMSTCS C
MPOCTEMIIIMMHA ~ METO/IaMM  BBIUMC/IEHHS  BEpPOSITHOCTeHM B CIydalHbIX
JKCIIepuMeHTax C PaBHOBO3MOXXHBIMU 3/1eMeHTapHbIMU HCXO0/IaMH,
BEePOSATHOCTHBIMHU 3aKOHaMH, TI03BOJISIOIMME CTaBUTh U pellaTh 0ojiee CI0XKHbIE
3ajaud. B yueGHBIE Kypc BXOJSAT Haya/bHble TPeJCTaB/IEHUS O CIy4YalHbIX
BeJIMUMHAX U WX UHC/IOBBIX XapaKTepHUCTHKaX.



B pamMkax y4eOHOro Kypca OCYIL[eCTB/ISIETCS 3HAaKOMCTBO OOYyUaroI[UXCS C
MHOKeCTBaMU U OCHOBHBIMHU OIlepaLvsMU HaJi MHOXKeCTBaMM, pacCMaTpUBalOTCSA
TpUMeEPbI TIPUMEHEeHUs /11 pellleHusl 3a/lay, a TakKe UCIO/Ib30BaHUsl B APYTrUX
MaTeMaTUUeCKHUX KypcaxX U yueOHbIX Ipe/iMeTax.

B 7-9 knaccax m3yuaeTcsi yueOHBIM KypC «BeposTHOCTb M CTaTUCTHUKa», B
KOTODbIM  BXOZAT pasgensl: «[lpepcraBnieHne [aHHBIX W ONKCATe/bHAsS
CTaTUCTUKa», «BeposSTHOCTb», «JjeMeHTbl KOMOWHATOpUKu», «BBegeHue B
TeOpUI0 rpaoB».

Ha usyuenune yuebHoro Kypca «BeposiTHOCTh M CTaTUCTHKa» OTBOAUTCS 102
yaca: B 7 kmacce — 34 yvaca (1 yac B Hezesnt0), B 8 kmacce — 34 vaca (1 uac B
Hejle/t0), B 9 Kiacce — 34 yaca (1 yac B HeJle/li0).

dopMa NPOMeXyTOUHOM aTTeCcTaljui: KOHTPO/IbHasi padoTa.



CO/IEP)KAHUVE OBYUEHMUSI Kypca anreopsl
7 KIIACC

Yuc/ia 41 BbIYMC/IeHUA

[pobu 0OBIKHOBEHHbIE U [IeCSITUUHbIE, TIepexof OT OAHOM (OopMbI 3arucH
npobeit kK apyroit. IloHATHMe palMOHAJbHOTO UMC/A, 3allkCh, CpPaBHEHUE,
yIopsiJOUMBaHMe  palMOHalbHBIX uucen. ApudmeThueckue JeUCTBUS C
paLMOHa/NbHBIMUM YKC/aMU. PellieHre 3a/jay U3 peasibHOM MPAaKTUKU Ha 4acTH, Ha
pooH.

CremeHb C HaTypaJbHbIM TIOKa3aresieM: oOIpefesieHHe, mpeobpa3oBaHue
BbIp@)KEHUM Ha OCHOBe OTIpejie/ieHus], 3anuch 00/bIIKX ynces. [IpoLeHThl, 3amuch
TIPOLIEHTOB B BU/le IpoOU U poOu B BU/le MPOLIeHTOB. TpU OCHOBHBIE 3a[jaud Ha
MIPOLIEeHTHI, pellieHNe 3a/lay U3 peasbHON MPaKTUKHU.

[IpumMeHeHVe TpPU3HAKOB [IeJIMMOCTH, pa3/io)KeHWe Ha MHOXXUTeIU
HaTypa/bHbIX YMCEJI.

PeasibHble ~ 3aBUCMMOCTH, B TOM UdC/ie TipaMas U oOpaTHas
MIPOIMOPLMOHAIHOCTH.

AnredpanuecKne BbIpaXKeHHSA

[TepemeHHbIe, YMCIOBOE 3HAUEHUE BhIpa)KEHUSI C MlepeMeHHOM. [lonycTumbie
3HaueHUs mepeMeHHbIX. [Ipe/cTaB/ieHre 3aBUCMOCTU MeXX/y BeJIMYMHAMU B BUJE
dbopmyibl. Beruncienusi o gpopmysiam. [Ipeobpa3zoBanrie OyKBeHHBIX BhIpayKeHUM,
TOXKZIECTBEHHO paBHble BBbIpaKeHUs], TIpaBWia TipeoOpa3oBaHUs CyMM W
TIpOM3Be/leHNH, MpaBr/ia pacKphITHSI CKOOOK 1 TIpHBe/leHus TI0JJOOHBIX C/laraeMbiX.

CBoiicTBa CTeleHy C HATyPaJbHbIM MOKa3aTeseM.

OpHousieHbl U MHOroWieHbl. CrerneHb MHOrouseHa. Co)keHue, BbIUWTaHue,
YMHO)XeHWe MHOrousieHoB. @opMyJibl COKPAILEHHOTO YMHOJKEHHs: KBaZpar
CyMMbl ¥ KBajipaT pasHOCTU. Popmyna pa3HOCTA KBaAparoB. PasyoxeHue
MHOT'OU/IeHOB Ha MHOKUTEJIH.

YpaBHeHNs 1 HEpaBeHCTBa

YpaBHeHHe, KOpeHb ypaBHeHHs, IIpaBua TipeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWJILHOCTb yPaBHEHUM.

JIuHeriHOe ypaBHeHHe C OJHOW TepeMEHHOM, UMC/I0 KOpHEeH JIMHEMHOro
yPaBHEHUS], pelleHWe JIMHeWHbIX YypaBHeHWW. (CocTaBieHue YypaBHEHUW I10
yCJIOBUIO 3aJjau. PellieHre TeKCTOBBIX 3aZlau C TTIOMOLLbI0 YPaBHEHUH.

JIuHeliHOe ypaBHeHUe C BYMs MepeMeHHbIMU U ero rpadguk. Crucrema AByX
JMUHEeMHbIX ypaBHeHWM C [ByMsi TepeMeHHbIMM. PellleHue cucTeM ypaBHEHUM
croco6oM TMOACTaHOBKU. I[IpuMephl pellleHHsI TEKCTOBBIX 3aZlau C TTOMOIIbIO
CUCTeM ypPaBHEHUM.

DyHKIMH



KoopaunaTta Touku Ha npsamou. YKc/IoBble NPOMEXXYTKU. PaccTossHue Mexay
JIByMSI TOUKaMH KOOP/IMHATHOM MPSIMOM.

[TpsimoyronbHasi cucteMa KoopauHaT, ocd Ox u Oy. Abciucca U opAvHaTa
TOUKW Ha KOOPJAMHATHOM TI0CKOCTU. [Ipumepsl rpadmKoB, 3ajaHHbIX (OpMYy/IaMHu.
Urenne rpadukoB peasbHbIX 3aBUCUMOCTed. [loHsiThe @yHkiuu. ['paduk
dbyHkiuu. CoiicTBa GyHKLMM. JInHeliHas GyHKLMS, eé rpaduk. I'paduk GyHKUIMM
y = |x|. 'papmueckoe pelieHre MHEMHBIX ypaBHEHUM U CUCTEM JIMHEHWHBIX
ypPaBHEHMM.

8 KVIACC

UYucia ¥ BBIUMC/IEHUS

KBazpaTHbiii KopeHb u3 uucia. [loHsitThe 00 wuppalMOHAaTLHOM UHCIIE.
HecsTuuHble IPUOIYKEeHUST UpPALIMOHa/IbHBIX urcesn. CBolicTBa apupMeTHyeCKux
KBa/IPAaTHBIX KOPHEH W UX MPUMeHeHHe K TIpeoOpa30BaHHI0 UMC/IOBBIX BhIpaKEeHUH
Y BBIUMC/IEHUSIM. []eliCTBUTe/IbHbIE UMCIIa.

CrereHb C Lle/IbIM [TOKa3aTesieM U eé cBoricTBa. CTaHAapTHas 3aMUCh UMC/a.

Anredpanueckne BbIpaXkeHHUSA

KBazparHbiii  TpéxuneH, pas3/oKeHWe KBa/JIpaTHOTO TpéxujeHa Ha
MHO>KUTEJIH.

Anrebpanueckasi ApoOb. OCHOBHOe CBOWCTBO anreOpanueckou Apoou.
CnokeHue, BbIUMTaHWe, YMHOXeHUe, [efleHWe asrebpanueckux pobeil.
ParirioHa/ibHbIe BBIPDA)KEHUS U UX TTpeobpa3oBaHue.

YpaBHeHMs U HepaBeHCTBA

KBazpatHoe ypaBHeHue, opmyJsia KOpHel KBa/[paTHOTO ypaBHeEHWUs.
Teopema Bueta. PellieHue ypaBHEHUU, CBOASAIMXCS K JIMHEMHBIM U KBaJJPaTHBIM.
[MTpocreiiive ApoOHO-pal[MOHAIbHbIE YpPaBHEHUSI.

['padmueckast vHTepripeTalysi ypaBHEHUU C ABYMsI MIEPEMEHHbIMUA U CUCTEM
JIMHEWHBbIX ypaBHEHWM C [IByMs TepeMeHHbIMU. [IpvMepnl pelieHUsi CUCTEM
HeJTMHEMHBIX YPaBHEHUM C IBYMsI [IepEMEHHBIMMU.

PeriieHre TEKCTOBBIX 3a/lau afreOpanueCcKuM CriocoO0M.

UncioBble HepaBeHCTBAa U UX CBOMCTBA. HepaBeHCTBO C OZfHOM MepeMeHHOM.
PaBHOCMIBHOCTL HepaBeHCTB. JIMHelHble HepaBeHCTBAa C OJHOU MepeMEeHHOM.
CucreMbl JIMHEMHBIX HEPABEHCTB C OHOM TIepEMEHHOM.

DyHKIIMH

[Moustne ¢yukuuyd. OO6sacTb ompefiesieHUsT W MHOXECTBO —3HaueHUi
dynkimn. Criocobbl 3afanus QyHKIUHN.

I'paduk dyHkimu. UteHue cBolCTB GyHKIMM 10 eé rpaduky. [Ipumepsi
rpauKoB (QyHKLWIA, OTPaKaroLIX peasbHbIe MPOL[eCChI.



OyHKIMY, ONMUCHIBAKOIIME TPSIMyl0 U OOpaTHYH MPOMOPLMOHATbHbIE
3aBUCUMOCTH, UX rpapuku. ®yHkuun y = x2, y = X3, y = VX, y=|x|. ['paduueckoe
peleHre ypaBHeHU U CUCTEM yPaBHEHHUU.

9 KJIACC

Ymucia v BBIUMC/IEHUS

ParjioHasibHbIe YMC/ia, UPpal[MOHaIbHbIe UKC/ia, KOHeUHble U GeCKoHeuHbIe
JecaTUUHbIe Apobu. MHOXKeCTBO [eMCTBUTE/IbHBIX UHCe, IeHCTBUTe/IbHbIe YKC/ia
Kak OeckOoHeuHble JecATHYHbIe [pob6u. B3aMHO OfHO3HAuUHOE COOTBETCTBHE
M€Ky MHOXXKECTBOM [IeCTBUTE/IbHBIX UKCe/l U KOOPAWUHATHOM TIPSIMOM.

CpaBHeHUe [IeUCTBUTE/IbHBIX UHUCe, apudmeTHyeckue [JeUCTBUSI C
JeNCTBUTETbHBIMU UK C/IaMHU.

Pa3mepsl 00BEKTOB OKpYy)KaloIllero Mupa, [IUTeNbHOCTb TIPOLIeCCOB B
OKpYy’KaroleM MHUpe.

[TpubmkEéHHOE 3HaUeHHe BeJTMUMHBI, TOUHOCTh MpUb/mkeHus. OKpyrieHre
ynces. [IpukyiKa U oLjeHKa pe3y/bTaTOB BbIUKCIEHUM.

YpaBHeHus U HepaBeHCTBa

JIuHeliHOe ypaBHeHUe. PellleHre ypaBHeHUM, CBOASIIUXCS K TMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHve ypaBHeHUM, CBOJSILIMXCA K KBaJIpaTHBIM.
bukBazpaTtHOe ypaBHeHMe. [IprMephl pellleHrs YpaBHEHUW TPeThber U UYeTBEPTOU
CTerneHel pas3ioKeHueM Ha MHOXKUTETH.

Pemienre poOHO-pAllMOHA/IBLHBIX YPaBHEHHWM. PellleHre TeKCTOBBIX 3ajau
anrebpanyecKUM MeTOZIOM.

YpaBHeHUe C BYMsI MepeMeHHbIMU U ero rpaduk. PeleHue cuctem ABYX
JIMHEMHBIX ypPaBHEHUM C IBYMs lepeMeHHbIMU. PellieHre cucTeM ABYX ypaBHEHUM,
O/IHO M3 KOTOPBIX JIMHEMHOe, a [Apyroe — BTOpOM cTemneHU. ['paduueckas
VHTEepIIpeTalysi CUCTeMbI YPaBHEHUU C IBYMsI TePEMEHHbIMU.

PerieHrie TeKCTOBBIX 3aZiau ajrebpandeckuM CIIoCoO0M.

YucioBble HepaBeHCTBAa U UX CBOMCTBA.

PellleHrie /MHEUHBIX HEPAaBEHCTB C OJHOM TlepeMeHHOW. PellieHne cuctem
JIMHEWHBIX HEPaBeHCTB C OJHOW TlepeMeHHOW. KBaZpaTHble HepaBeHCTBA.
['paduueckasi wHTeprpeTaldss HepaBeHCTB M CUCTEM HEPaBeHCTB C [BYyMs
repeMeHHbIMU.

DyHKIIMH

KBagpatnuHasi GpyHKiMs, eé rpaduk U cBoiicTBa. Ilapabosa, KOOpAWHATEI
BepILMHEI 1Tapabosbl, 0Cb CUMMETPHH T1apaboJIbl.

I'paduku dyskumii: y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = x| ¥ ux
CBOKMCTBa.

Yuc/ioBbIe MOC/IeA0BaTe/IbHOCTH U MPOrpeccuu



[ToHATHE YKC/IOBOM TIOC/TE[OBAaTebHOCTH. 3aJlaHhe TM0C/e0BaTe/IbHOCTU
peKyppeHTHoOM dhopmysiol U (popMy/ioN n-ro useHa.

Apudmetrueckas U reomerpuyeckasi nporpeccud. dopmysbl n-ro ujieHa
apu(pMeTHYeCKON U reOMeTPUUeCKOW MPOrpecCcuii, CYMMBbI MIEPBBIX N U/IEHOB.

V300pakeHre WIeHOB apu(pMeTHUeCKOM U TeOMeTPHUUeCKOM ITPOrpecCHi
TOYKAaM{ Ha KOOPJAWHATHOU MJIOCKOCTU. JIMHEWHBIM U SKCHOHEHLUAIbHbIA POCT.
Cr10KHbIe MIPOLIeHTHI.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3y/JbTaTbhl OCBOEHHWS TpPOrpamMMbl yueOHOro Kypca
«Asrebpa» XapaKTepHU3yIOTCS:

1) nmaTpuoTHUYeCKOe BOCIIMTAHUE:

MpOSIBJIEHWEM MHTepeca K TIPOLIOMY W  HACTOSIIEMY POCCUUCKOU
MaTeMaTWKH, 1[eHHOCTHbIM OTHOLIEHWeM K  JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUUCKOU MaTeMaTHMUYeCKOMW IIKOJ/bI, K MCIO/b30BaHUK 3THUX
JNOCT)KEHUM B IPYTUX HayKaX U TIPUK/IaZiHBIX cdhepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPABCTBEHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaklaHWHa U peasii3alidd ero
rpaB, TMpeJCTaB/eHMeM O MaTeMaTH4YeCKMX OCHOBax (yHKLHMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYP, SIBJIEHWH, MPOIelyp TPakJaHCKOTo o0iecTBa (Harpumep,
BbIOODBI, OMPOCHI), TOTOBHOCTBIO K 00CY)X/IEHHIO ITUUECKHX TTPO0/IeM, CBSI3aHHBIX
C TIPAaKTUYEeCKMM T[pPUMEHeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX MPUHLUIIOB B JeSITeIbHOCTA YYEHOT0;

3) TpyAoBOe BocliUTaHUE:

YCTAaHOBKOM Ha aKTHMBHOE YyuaCTHe B pellleHUuM T[paKTUueCKuX 3ajay
MaTeMaTH4YeCcKOl HamnpaB/JeHHOCTH, OCO3HaHWEeM Ba)KHOCTHM MaTemMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM JKW3HM [/l YCITelIHOW MpodecCroHambHOU
JesITeIbHOCT W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHLIM BBIOOpOM U
TIOCTPOEHHEM WHAWBHUYaTbHON TpaeKTOpun 00pa30BaHus U XKU3HEHHBIX TJIAHOB C
YUETOM JINUHBIX UHTEPECOB U 0011leCTBeHHBIX TTOTPeOHOCTeH;

4) 3cTeTUYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K  OMOILMOHA/ILBHOMY M 3CTETUYECKOMY  BOCITPHSITUIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, pPacCy>KIeHWH, YMEHHUIO BUJETh
MaTeMaTHhuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOT'0 NMO3HAHMA:

opveHTalieli B [IeATeTbHOCTM HAa COBPEMEHHYI0 CHUCTeMy HayuHbIX
Tipe/iCTaB/eHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UesioBeKa, TTPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKu Kak cdepbl ueoBeuecKou
JesiTeNIbHOCTU, 3TaroB €€ pa3BUTHSL M 3HAUMMOCTM /I Pa3BUTUS LIUBU/IU3ALWH,
OBJIa/leHHeM SI3bIKOM MaTeMaTHKH M MaTeMaTH4yecKOi Ky/JIbTypOul Kak Cpe/iCTBOM
MO3HaHUSI MWpA, OBJIAJlEHHEeM TMPOCTEUIIMMM HaBbIKaMH HCCJ/IeJOBATE/IbCKOM
nesiTeNTIbHOCTY;



6) ¢dusnueckoe BocnuTaHue, ¢GopMHUPOBaHHE KY/JIbTYPbl 3[0POBbsS H
IMOLIHOHA/TLHOT0 0/1aromo/TyYus:

TOTOBHOCTBIO TIDUMEHSITb MaTeMaTUueCKrhe 3HaHUsI B HHTepecax CBOEro
3[J0pPOBbS, BeJleHHUS  3/I0pOBOTO  obOpa3a  KW3HM  (370pOBOe  IUTaHUe,
cOa/laHCUPOBAaHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyasgpHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa peduieKCUU, MPU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa Jpyroro uejioBeKa;

7) 3Ko/I0rM4yecKoe BOCIUTAHHUeE:

opueHTal[1ell Ha TIpUMeHeHHe MaTeMaTHUeCKUX 3HaHUM /1S pellleHus 3ajau
B 00/1aCTH COXPAaHHOCTU OKPY’KaroIlled cpefibl, TIJIAHUPOBAaHUS TIOCTYNKOB |
OLIEHKM MX BO3MOXXHBIX TOC/AeJCTBUM [JI1 OKpY>Karolllel cCpejibl, OCO3HaHHWEM
r7106a71bHOT0 XapakTepa 3K0JI0rHYeCcKUX TIPo0/ieM U MyTel X pellieHus;

8) aganTauusa K U3MEHAIMMCS YC/JI0BUAM COLMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K JIeWCTBUSIM B YCJIOBUSIX HEONpeAeIéHHOCTH, MOBBILIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH Uepe3 MPaKTUUeCKyH0 AesiTe/TbHOCTb, B TOM UUC/Ie
YMEHHE YUUTLCSA y [APYTHUX JIHOfel, NpuobpeTaTh B COBMECTHOM [IeTeTbHOCTH
HOBbIe 3HaHUS1, HaBbIKK M KOMIIETeHI[UW U3 OMbITa JIPYTUX;

Heob6X0MMOCTEI0 B (DOPDMUPOBAaHMM HOBBIX 3HaHWW, B TOM YHCIIe
dbopMyIpoBaTh WU, TIOHATHS, TUTIOTe3bl 006 00beKTax U AB/IEHUSIX, B TOM UHCIIe
paHee HEM3BECTHBIX, O0CO3HaBaTh JeUIUTBI COOCTBEHHBIX 3HAHMM W
KOMIIeTeHTHOCTe!, TJlaHUPOBaTh CBOE pa3BUTHUE;

CrOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYHO  CHUTYallMl0, BOCIPHHHAMATh
CTPECCOBYIO CHUTYyallul0 KaK BBI30B, TpeOymOmUid KOHTPMEp, KOPPeKTUPOBATh
TpUHMMaeMble pellleHdss U JeldcTBUsi, (OpMYy/JMpOBaTh W OLIeHWBATh PHUCKU U
roceCTBYs, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATDI

Ilo3HaBaTe/bHbIE YHHUBepPCa/IbHbIe yueOHbIe JeiiCTBHS

Bba3oBble jioruyeckue iefcTBUs:

e BBISIB/ISITh U XapaKTePU30BaTh Cyll[eCTBEHHbIEe MPU3HAKU MaTeMaTUYeCKUX
00BEKTOB, TMOHSTUM, OTHOLIEHUA MEXIy TOHATUSIMH, (DOPMYJ/IHMPOBATh
orpefie/ieHUs]  TOHATWM, YCTaHaB/IMBaTh  CyILIEeCTBEHHbIM  TPU3HAK
K/accupUKal[iy, OCHOBaHHWs [Jisi 0000IIeHHss W CpaBHeHWs, KpUTephuu
TIPOBO/JIMMOI'0 aHa/N3a;

e BOCMPUHUMATh, (OPMy/IUpPOBaTb U  TpPeobpa3oBbIBaTh  CYXKIEHUS:
yTBep/WTe/IbHble U OTpULlaTe/bHble, eJAWHWYHbIe, UaCTHble W O00IIue,
yCJIOBHBIE;



BbISIB/ISITb ~ MaTeMaTHUUeCcKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTvBOpeunsi B (pakTax, [aHHbIX, HaO/MIOJEHUSX U YTBepXKJeHUsX,
npejjiaraTh ~ KPpUTepUM  [/Is1  BBISB/IEHWST  3aKOHOMEDHOCTed U
IIPOTUBOPEYN];

JlelaTb BBIBOZIbI C MKCIIO/Ib30BAaHWEM 3aKOHOB JIOTWKH, JeJyKTHUBHBIX U
VH/IYKTHBHBIX YMO3aK/IH0UeHUH, YMO3aK/IF0UeHUM 110 aHa/IOTUY;
pa3buparh Jj0Ka3aTe/sbCTBa MaTeMaTUUeCKUX YTBEepXKAeHUM (TIpsiMble U OT
MIPOTUBHOTO), TPOBOJUTH CaMOCTOSITE/IbHO HEC/IOKHbIE J0Ka3aTe/bCTBa
MaTemMaTUuecKux (DakToB, BbICTPAMBAaTh apryMeHTal[0, [PUBOJUTH
NIpYMepbl U KOHTPIpHMMepbl, 000CHOBBIBATh COOCTBEHHbIE PACCY KEHNS;
BbIOMpaTh croco0 pelieHUs yuyeOHOM 3asauu (CpaBHUBATb HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIIMA C YUYETOM
CaMOCTOSITEJIbHO BbI/Ie/IeHHBIX KDUTEPHUEB).

Ba3oBble HcciegoBaTe/IbCKHe JIefCTBYSA:

VICTI0J/Ib30BaTh BOMPOCHI KaK MCC/Ie]0BaTeTbCKU MHCTPYMEHT IMO3HaHWS,
dbopmMyMpoBaTh BOMPOCH], (PUKCUPYHOLHEe TPOTHBOpeure, Tpobiemy,
CaMOCTOSITeJIbHO YCTaHaB/MBaTb WCKOMOe U [aHHoe, (HOpPMUPOBAaTh
TUNoTe3y, apryMeHTHMPOBaTh CBOIO MO3ULMI0, MHEHUE;

MPOBOJUTh MO CaMOCTOSITE/IbBHO COCTaB/IeHHOMY TIIJIaHY HeC/I0XKHbBIN

JKCTIepUMEHT,  Hebosbllloe  WCCAeloBaHHWE  TI0  YCTAHOBJIEHUIO
0COOEHHOCTel MaTeMaTUUeCKOoro O0O0BLeKTa, 3aBUCHMOCTeM OOLEeKTOB
MeXxay coboi;

CaMOCTOATeTbHO (popMy/IUpOBaTh 000011[eHHs 1 BLIBO/IbI 10 pe3yJibTaTaM
MPOBeIEHHOT0 HaOJIFOZIeHNs, UCC/e/JOBaHUsl, OLIEHUBAaTh [OCTOBEPHOCTh
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 0000IIIeHMI;

TIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE TMpOIlecca, a TakKe BbIBUTaTh
TIPE/ITI0JIO’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c undopmanmeii:

BBISIB/IITH HEJOCTAaTOUHOCTb W W30BITOUHOCTh WH(MOPMAlUW, [IaHHBIX,
HeoOXOUMBIX /ISl pellieHUs 3a/laul;

BbIOMpATh, aHaJIU3WPOBaTh, CHCTEMAaTHU3UPOBAaTb W WHTEPIIPETUPOBATH
vH(MOpMaI[1IO pa3/MUHbIX BUJOB U (JOpM Tpe/iCTaB/IeHuUS;

BbIOUMpaTh ¢opMy TmpecTaB/ieHUss WHGOPMALMA W W/UIHOCTPHUPOBATh
pelllaemMble 3aZlaud CXeMaMH, AuarpaMMaMH, WHOW TrpapuKol U HUX
KOMOUWHAI[UsAMU;

OlleHUBaTh HaZIEKHOCTb WHGMOPMAI[MK 10 KPUTEpHsIM, TIpe/JIoKeHHbIM
yuuTesieM Uiu CopMyTMPOBaHHBIM CAMOCTOSITE/TbHO.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:



BOCTIpUHUMAaTh U (GOPMYy/IMPOBAaTh CYXKZAEHUS B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/IsIMU 0OI1leHus1, sICHO, TOYHO, TPaMOTHO BBIpa)kaTb CBOIO
TOUKY 3PEeHUs B YCTHBIX M INMHMCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHHUS I10
XO/Ty pellleHus 3a/jJaui, KOMMeHTHUPOBATh MOTyUeHHbIN pe3y/IbTar;

B X0/ie 00CYKZieHHs 3a/laBaTh BOIIPOCKHI 10 CYII[eCTBY 00CY»K/1aeMOi TeMbI,
nipo6JieMbl, pelllaeMol 3a/jaul, BbICKa3bIBaTh W/IeH, Halle/leHHbIe Ha MOMCK
pELlIeHUsI, COTOCTaB/IsATh CBOM CYXKAEHWS C CYXIEHUSMU JpPYTUX
YUaCTHUKOB JMajiora, 0OHapy>KMBaTh pa3/iiuve W CXOJCTBO ITO3ULIWH, B
KOPpEeKTHOU opme GopMyTUPOBaTh Pa3HOIJIACHsl, CBOU BO3PaXkKeHUsT;
Tpe/ICTaB/IsITh ~ pe3y/abTaThl  pellleHds  3ajaud,  SKCIIepUMeHTa,
WCC/Ie[JOBAHMS,  TPOEKTa,  CaMOCTOATeNbHO  BbIOMpaTh  (opmar
BBICTYTIJIEHUsI C YUETOM 3a/1au IMpe3eHTal[il U 0CO0eHHOCTel ayJUTOPHH;
MOHUMAaTb W WCIOMb30BaTh  IpPEUMYyIeCTBa  KOMAaHJHOM U
WHAVBUyalbHOM paboTbl Tpy pellleHWH YyueOHbIX MaTeMaTH4eCKUX
3a71ay;

TIPUHUMATh 1[e/Tb COBMECTHOM ZesiTe/IbHOCTH, TUIAHMPOBATh OpTraHU3al[Hi0
COBMECTHOM paboThl, pacmpefensaTb BHUIbI pabOT, [AOroBapUBaThCS,
obcy>xIaTh TIpoLiecC ¥ pe3yabTaT paboTel, 000011[aTh MHEHHUS] HeCKOJTbKUX
JIIOZIel;

yuaCTBOBaTh B TPYIIOBBIX ¢opmax paboTel (00cyxzaeHus, obMeH
MHEHUSIMH, MO3TOBbIe IINTYPMbI W JpYyTHe), BBIMIOJHATH CBOK YacThb
paboThl ¥ KOOPAWUHUPOBATH CBOM ZIEUCTBUS C IPYTUMU ujleHaMU KOMaH/bl,
OlLIEHMBAaTh KaueCTBO CBOEro BK/aZia B OOLIUIH TPOAYKT IO KPUTEPHSM,
cchopMy/IMPOBaHHBIM YUaCTHUKAMU B3aUMO/IeHCTBHS.

Pery/iaTHUBHBIE YHUBEpPCa/IbHbIE yueOHbIe AelCTBUA
CamoopraHusanus:

CaMOCTOSITe/TbHO COCTaBJ/ISITh TJIaH, aJlfOPUTM pellleHus 3aaud (MU ero
YyacTb), BbIOMpaTh CI0COO peleHus C YYETOM HMEIOIUXCS PecypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaTh W KOPPEKTHUPOBAaTh
BapUaHThI pellleHri C y4ETOM HOBOM MH(MOPMaLUU.

CaMOKOHTPO/Ib, SMOLMIOHA/IbHBIM UHTE//IEKT:

BMa/ileTh crocobaMu  CaMOTIPDOBEPKH, CaMOKOHTPOJISL — Tpolecca |
pe3y/ibTara pelleHrs MaTeMaTAUueCKOU 3a/jauu;

npeJiBU/leTb TPYAHOCTH, KOTOpPble MOTYT BO3HHUKHYTb IPA peLIeHUuH
33/laud, BHOCHUTb KOPPEKTHBbI B [esiTeTbHOCTb HAa OCHOBE HOBBIX
00CTOSATETHCTB, Hal/JeHHBIX OITMOOK, BLISIBJIEHHBIX TPYAHOCTEMH;
OLIeHMBAaTh COOTBETCTBHE pe3y/bTaTa AesiTe/TbHOCTH TMOCTaBJ€HHOW Lie/n
Y YCJIOBUSIM, OOBSICHATb TIPUYMHBI JOCTV)KEHUSI UK HeJOCTYKeHUS Le/H,
HaxO/IUThb OIIUOKY, aBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.



INPEAMETHBIE PE3YJ/IBTATBI

K koHily o0yueHuss B 7 Kjaacce OOyYarOIIUNACA TIO/NyUUT CeyOoIIue
TipeIMeTHbIe Pe3y/IbTaThl:

Yuc/ia ¥ BBIYUC/IEHUA

BbITo/THATE, coueTast yCTHble W TIMChbMEHHBIE TIPHUEMBI, apudMeThuecKre
JeNCTBUS C parjioHaTbHBIMU YKC/IaMH.

HaxoauTh 3HaueHWsI UWCTIOBBIX BbIDA)K€HUH, TIPUMEHSTh pa3HOO0Opa3Hbie
criocobbl ¥ MPUEMBI BBIUMC/IEHUs 3HaUeHUM APOOHBIX BbIPa)KeHHH, CO/ep Kall[uX
0OBIKHOBEHHBIE U [IeCITUUHBIE IPOOH.

[TepexoauTh OT OgHOW (HOPMBI 3amMCH YKMCe/ K APyrou (rmpeoOpa3oBbIBATh
JeCITUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBLIKHOBEHHYIO B JIeCATHUUHYIO, B
YaCTHOCTH B 0€CKOHEUHYIO AeCITUUHYIO JIPO0B).

CpaBHHUBATh M YIIOPSIZIOUMBATh pal[OHA/ILHbIE UKMCIA.

OKpyr/1aTh yncia.

BLITIOSTHATE TIPUKUAKY U OLIeHKY pe3y/ibTaTa BBIUMC/IEHHH, OLIeHKY 3HaueHuH
YUCJIOBBIX BbIpA’KeHUMN. BBIMIOMHATE AEUCTBUS CO CTeNeHsSIMH C HaTypa/lbHbIMU
TOKa3aTeIsIMH.

[TpuMeHATb  TIPU3HAKK  [IETMMOCTH,  pa3/iokeHHe Ha  MHOKUTENIU
HaTypa/IbHbIX UHCeJl.

Pemiath TpakTHMKO-OPUEHTHPOBaHHbIE 3aZlaud, CBsi3aHHble C OTHOIIEHHEM
Be/IMUMH, TPOMOPIIMOHABHOCTRIO BEWUWH, IIPOLIEHTaMH, WHTEPIPEeTHPOBATh
pe3y/ibTaThl pelleHus 3aZiau C YUYETOM OrpaHUUeHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbiX 0ObEKTOB.

Anredpanueckne BbIpaXkeHHUSA

Vicrosib30BaTh anredpanyeckyr0 TEPMUHOJIOTUIO M CUMBOJIMKY, TIPUMEHSATH
eé B TIpoljecce 0CBOeHUst yueOHOT0 MaTepuarna.

Haxoauth 3HaueHuss OyKBEHHBIX BBIDa)KEHWI TIPU 3aJaHHBIX 3HAUEHUSIX
repeMeHHbIX.

BbimosiHSATE  mpeobpa3oBaHWS  11€JIOTO  BBIPAKEHHSI B MHOTOWIEH
TIpUBeIeHreM TI0[J0OHBIX C/laraeMbIX, PaCKPbITHEM CKOOOK.

BbITIOSTHATE YMHOXKEHWe OJHOu/ieHa Ha MHOTOWIeH W MHOTOWIeHa Ha
MHOTOU/IeH, TIPUMeHSITh (POPMYJIbl KBa/IpaTa CyMMbI M KBaJjpaTa pa3HOCTH.

OcCyIiecTBIATL pa3/ioykKeHHe MHOTOWIEHOB Ha MHOXKHUTENH C TIOMOIIbIO
BbIHECEHUsT 3a CKOOKM OOIero MHOKUTeNs, TPYIIMHAPOBKH CJIaraeMbIX,
nipyuMeHeHHs1 GOPMYJT COKPAI[EHHOTO YMHOKeHHSI.

[TpuMeHsTbL MpeoOpa30BaHUsi MHOTOUJIEHOB [I/Isl pellieHUs] pa3/inyHbIX 3a7iau
13 MaTeMaTHKH, CMEKHBIX TIPeJIMETOB, U3 PealbHOM MMPaKTHKHU.

Vcrnosib30BaTh CBOMCTBA CTeTeHeM C HaTypaJbHbIMH TIOKa3aTeasiMH IJist
nipeoOpa3oBaHys BLIpaKEHUM.



YpaBHeHMs U HepaBeHCTBA

Pemate /MHeVHbIe ypaBHEHWSI C OAHOM IepeMeHHOW, MPUMeHss MpaBW/ia
repexoZia OT UCXO/IHOTO YpaBHEHUsI K PaBHOCU/IbHOMY eMy. [IpoBepsiTh, SIBASIeTCS
JIX UMCJI0 KOPHEM ypaBHEeHWUsI.

[TpuMeHSTb rpaduuecKrie MeTOAbI TIPY PellleHUH JIMHeHHBIX YpaBHEHUN U UX
CUCTEM.

[TombupaTh NpUMephbl Tlap 4YHCeN, SBJSIOMIUXCS pellleHneM JIMHeWMHOTo
ypaBHeHWUs C IByMsl [lepeMeHHbIMHU.

CTpouTh B KOODJWHATHOW TIJIOCKOCTH TpaduK JIMHEHHOrO0 YpaBHEHUS C
OBYMsI TlepeMeHHBbIMH, TI0/Ib3ysICb TpaUKOM, TIPUBOAUTH TIPUMEpHI pelleHus
ypaBHEeHWUS.

PeliaTh cucTeMbl ABYX JIMHEMHBIX YpaBHEHUM C ByMsi lepeMeHHbIMU, B TOM
yKcsie rpauuecku.

CocTaB/iAiTb U pelllaTh JIMHEWHOe ypaBHeHWe WM CUCTeMY JIMHEWMHbIX
ypaBHeHWM TI0 YCJOBMIO 3a/laud, WHTEpPIIPeTUPOBaTh B COOTBETCTBUM C
KOHTEKCTOM 3a/lauM MOTyYeHHbI pe3ybTar.

DyHKIUU

M306paxkaTh Ha KOOPAMHATHOM MPSMOI TOUKH, COOTBETCTBYIOLI[ME 3aZlaHHbIM
KOOp/IMHATaM, Tyud, OTPe3KH, HHTePBaslbl, 3alTUChIBATh UHMC/IOBbIE IPOMEXYTKH Ha
anrebpandyeckoM Si3bIKe.

OTmeuaTh B KOODJWHATHOW TUIOCKOCTU TOUKU TIO 3aJj@aHHBIM KOODJWHATaM,
CTPOUTh rpauku JTMHeHbIX QyHKIMHA. CTpouTb rpaduk MyHKIUU y = |X|.

OnuceiBaTh C TIOMOIIbIO  (YHKIMMA W3BECTHbIe 3aBUCUMOCTU MEXIY
Be/IMUMHAMU: CKOPOCTb, BpeMsl, pacCTOsIHUE, lieHa, KOJIWYeCcTBO, CTOUMOCT,
TIPOM3BOJUTE/ILHOCTD, BpeMsi, 00bEM PabOoTHI.

Haxoauth 3HaueHue GyHKIMU 110 3HAUEHUIO eé apryMeHTa.

[TonumaTh rpadurueckuii criocob Tipe/icTaBleHUs W aHa/iv3a WHbOpMaIuH,
W3BJIeKaTh U UHTEPIIPeTUPOBATh MH(MOPMaIIUIO U3 rPaMKOB peanbHbIX MPOIeCCOB
Y 3aBUCHMOCTEU.

K koHily obyueHuss B 8 Kjacce oOydYarIuiics TONYUUT Creyrolue
Tipe/IMeTHbIE pPe3y/IbTaThl:

Yuc/ia ¥ BbIYMCIeHUS

Vicriosib30BaTh HauvajbHBIE TIPEJCTABIEHUS O MHOXECTBe [eHCTBUTE/bHBIX
yuces Ji/isi CpaBHEHUsI, OKPYTJIeHUsI Y BbIUMC/IeHUH, U300pakaTh [1eHCTBUTe/IbHbIE
YyKCJia TOYKaMU Ha KOOPAWHATHOU MPSIMOM.

[IpumMeHsITb TOHSTUE apudMeTHUYeCKOro KBa/IpaTHOTO KOPHS, HaXOAWTh
KBa/I[paTHble KODHH, UCIIO/b3ys TPU HEOOXOAWMOCTU Ka/IbKY/ISTODP, BBITIONHATH
npeoOpa3oBaHusl BbIDA)KEHUH, COJiep)KalliuX KBaZipaTHble KOPHH, WCIO/b3YS
CBOMCTBa KOPHEM.



Vicrnosib30BaTh 3amucy OOJBIINMX Y MaJlbIX YKMCeT C TOMOIIBI0 AeCITUYHBIX
npobeii u crenieHed urca 10.

Anredpanueckne BbIpaXkKeHHUSA

[IpyMeHsITb TMOHATHE CTeNeHu C LeJbIM [OKa3aTesjeM, BbITIOJHATh
nipeoOpa3oBaHys BEIpAKeHUM, CO/IePIKall[iX CTeTIeH! C 1[e/IbIM TToKa3aTesieM.

BLITIOSTHATE TOXKZECTBeHHbIe TIpeoOpa30BaHusl paljMOHAIbHBIX BbIpa)KeHUM
Ha OCHOBe TIpaBWJI IGMCTBUI HaJi MHOTOU/IeHAMH U a/ireOpanueCKUMH IpoOsMH.

PacknazpiBaTh KBaJpaTHBIM TPEXUJIEH HA MHOXKUTE/TH.

[TpuMeHsTH MpeoOpa30BaHUs BhIPAXKEHU [I/Is PellieHusT Pa3/IMUHbIX 3a7au U3
MaTeMaTHKH, CMe>XHbIX [PeMEeTOB, U3 PeaibHOM MTPAKTUKU.

YpaBHeHus u HepaBeHCTBa

Peliath /iMHelHbIe, KBaJ[paTHble YpPaBHEHUSI W pal[MOHa/IbHbIE YpPaBHEHUS,
CBOJSILIYECS K HUM, CUCTEMbI IBYX YPaBHEHUH C ABYMsI llepeMeHHbIMHU.

[IpoBoAUTE TMpOCTEUIIME WCCIeA0BAaHUSI YPDaBHEHUU U CUCTEM YpPaBHEHUM, B
TOM UYUCJIe C TIPpUMeHeHreM rpauuecKux npejicTaBaeHul (ycTaHaB/IMBaTh, UMeeT
/1 ypaBHEHWEe WIM CHUCTeMa YpaBHEHUM pelleHUs, eC/id UMeeT, TO CKOJIbKO, U
ripouee).

[TepexoauTh OT C/IOBeCHOM (hOPMY/JMPOBKH 33JlauM K eé anreOpandeckou
MOJie/Id C TIOMOIIBIO COCTaB/J€HUSI ypaBHEHWs] WM CHUCTeMbl YpaBHEHUH,
VHTEpIIPeTUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/lauM MOJIyYeHHbIN pe3y/bTarT.

[IpuMeHSITb CBOMCTBA UWC/IOBBIX HEPABEHCTB [Jii CPAaBHEHUS, OLIEHKH,
pellaTh JIMHEHHbIe HEPaBEHCTBA C OJHOM TEepeMeHHOM M WX CUCTeMbI, [laBaThb
rpaMuecKyr0 WUTKOCTPAlldi0 MHOJKeCTBa peIllleHWM HepaBeHCTBa, CUCTeMbI
HepaBeHCTB.

DyHKIUU

[ToHUMaTh ¥ KCIOMb30BaTh (PYHKLMOHA/IbHbIE TIOHSITUSI U S3bIK (TEPMUHBI,
CUMBO/IMUeCcKre 0003HaueHUsi), OrpefieNisTh 3HaueHWe GYHKIUU TI0 3HAUeHUIO
apryMeHTa, orpeJie/isiTb CBOMCTBa (DYHKIMU 110 e€ rpaduKy.

Crtpoutsb rpaduku 3/eMeHTapHbIX (GyHKIMK BUA:

y = k/x, y =x2,y =x3,y = ||, y = VX, onuCBIBaTh CBONCTBA YHUC/IOBOM
byHKLMHY 110 e€ rpaduKy.

K koHily oOyueHus B 9 Kk/acce OOydYarolUiiCs TIOJYUUT CreyHoLue
ripeiIMeTHbIe pPe3y/IbTaThl:

Yucia 1 BBIYMC/IEHUSA

CpaBHUBaTh U YIIOPSJ0UUBATh palldOHA/IbHbIE Y UpPal[MOHaIbHbIE YUC/IA.

BeinosHATe apudmMeTyeckre JeMCTBUSI C PpalMOHAJbHBIMU  UHWC/aMU,
coueTasi YCTHble W TMCbMEHHble TIPUEMBI, BBIMOJHATL BBIUKUCIEHUSI C
VppalyOoHaIbHbIMU UKCIaMHU.



Haxoauth 3HaueHUs CTereHed C 1ie/lbIMA TIOKa3aTeJssMA W KOpHeEH,
BBIUMC/ISITh 3HAUEHHST YMC/IOBBIX BhIPa>KeHUH.

OKpyr/iIiTh  [IeCTBUTE/IbHbIE YWC/IA, BBIMOJHATL TIPUKUAKY pe3y/bTara
BBIUMC/IEHUH, OLIeHKY UMC/IOBBIX BhIPa>XKEHUH.

YpaBHeHMs U HepaBeHCTBA

Pemiath nuHelHble U KBa/ipaTHbIe YpaBHEHUS, YDPaBHEHUs, CBOASIIHECS K
HUM, TIpOCTelIIe ApoOHO-palOHAIbHbIE YPaBHEHHUS.

Pemmath cucTeMbl [JBYX JIMHEWHBIX YpaBHEHHM C ABYMsI TepeMeHHbIMH U
CUCTeMbI /IByX YPaBHEHU, B KOTOPBIX OJJHO ypaBHeHUe He SB/SIeTCs TUHeUHbIM.

PerlaTh TEKCTOBBIE 3a7jlauil  anreOpaniuecKMM CIIocobOM C  TIOMOII[bIO
COCTaBJIeHHs YPABHEHHMSI WJTH CUCTEMBI [IBYX YPaBHEHUH C IBYMSI TlepeMeHHBIMH.

[TpoBOAWTD TIpOCTEIINe UCCeI0BaHUSI YPaBHEHUH U CUCTeM ypaBHEHHUH, B
TOM YKCJIe C IpUMeHeHHeM rpauuecKux rpefcTaBieHui (ycTaHaB/IMBaTh, UMeeT
Y ypaBHeHWe WM CUCTeMa ypaBHEHWH pellleHHusl, eCli UMeeT, TO CKOJIbKO, U
ripouee).

Pemiath /MHeliHble HepaBeHCTBA, KBa/paTHble HepaBeHCTBA, W300pakaTh
pellileHHe HepaBeHCTB Ha YMC/OBOM TIPSIMOM, 3alyChiBaTh pelleHre C TTOMOIIbIO
CUMBOJIOB.

Pemrath  cHUCTeMBbI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbI  HEpaBEHCTB,
BK/IFOUAIOLI[Me KBA/[paTHOE HEPaBeHCTBO, U300paXkaTb pelleHrne CUCTeMbI
HepaBeHCTB Ha YMCJIOBOM TIPSIMOM, 3aITMChIBATh pellieHre C IIOMOII[bI0 CHMBOJIOB.

Vcrnosib30BaTh HepaBeHCTBA TIPU pellieHrH Pa3/InyHbIX 3a/au.

DyHKIIMH

Pacrio3HaBaTh (YHKI[MM HM3yueHHBIX BHZOB. [loKa3biBaTh CXeMaTUUYeCKH

pacroJ/io’keHre Ha KOOPAMHATHOM TIJIOCKOCTU TpauKoB (GyHKLMK BUga: y = kx, y
=kx+b,y=kx,y=ax2 + bx + ¢,y = x3, y = VX, ¥y = |X|, B 3aBUCUMOCTHU OT
3HaueHu Ko3(PUIIMeHTOB, OMUChIBaTh CBOMCTBA (DYHKILIUIA.

CrpouTh ¥ M300pakaTh CXeMaTH4yeCKu rpaduku KBaJ[paTUUHBIX (YHKIUH,
OMNMCHIBAaTh CBOMCTBA KBAJPaTUUHBIX (PYHKIIMM 110 UX TpaduKam.

Pacno3HaBaTh KBaJpaTUUHYHO (PYHKLIWIO IO (PopMyJie, TIPUBOAUTL MPUMEDbI
KBa/IpaTUYHBIX (DYHKLIWN U3 peasTbHOM KU3HU, (PU3UKHU, TeOMEeTPUM.

Ymnc/ioBble NOC/IeA0BaTe/IbHOCTH U MPOrpeccuu

Pacrio3HaBaTh apu(pMeTUUeCKyl0 W TeOMeTPHUUYEeCKYH) TpOrpeccuy Ipu
pa3HbIX criocobax 3aJjaHusl.

BbINo/MHATL  BBIUMC/IEHUS C  HWCIOMb30BaHWeM (GOpMy/a N-r0  4jeHa
apubMeTUUeCKON U TeoMeTpUUeCKOM TIporpeccuii, CyMMbI TTepBbIX N U/I€HOB.

N300pakaTh ujieHbl T10C/Ie/[OBAaTeIbHOCTU TOYKaM{ Ha KOOpPJAWHATHOU
TIJIOCKOCTH.



PeriaTh 3a7jauM, CBS3aHHBIE C UKC/OBBIMM I10C/I€[IOBAaTeIbHOCTSIMH, B TOM
yKCIIe 33/laui U3 peabHOM JKU3HM (C MCIIO0/Ib30BaHUEM Ka/bKy/ISITOpa, HU(PPOBLIX
TeXHOJIOTUH).

COJEPXXAHUVE OBYUYEHUSA «I'EOMETPUS»
7 KITACC

HauanbHble noHATUsA reoMeTpuu. Touka, rpsiMasi, OTPe30K, Jiyu. YTos. Buabl
yrjioB. BepTukasbHble ¥ CMeXHble yribl. buccekrpuca yria. JloMmaHasi,
MHOT'OYT0JIbHUK. [1apasiielbHOCTh U TIeprieHAUKY/IIPHOCTD TPSMBIX.

CuMmmeTpuuHble (urypsl. OCHOBHble CBOMCTBA OCEBOM CUMMETPUM.
IIpvimepsl CMMMeTPHUH B OKpYKaroljeM MUpe.

OCHOBHBIe TIOCTPOEHUSI C TOMOILBIO LIUPKY/IS U JIMHEMKU. TpeyroyibHUK.
BricoTta, MmeiviaHa, GricceKTpuca, UX CBOMCTBA.

PaBHOOe/[peHHbIIi ¥  DAaBHOCTOPOHHUM  TPeEYyrojbHUKWA. HepaBeHCTBO
TpeyroJibHUKa.

CBoiicTBA ¥ TIpU3HAKX paBHOOEAPEHHOrO0 TpeyrojbHUKA. I[Ipu3HAKH
paBeHCTBa TPEYrOJIbHUKOB.

CBoUCTBa U MIPU3HAKY Napasljie/lbHbIX NpsiMbIX. CyMMa yT/I0B TPeyTrOJIbHUKA.
BHelinue yriisl TpeyroJyibHUKaA.

[Ipsimoyro/ibHBIM ~ TpeyronbHUK. CBOWCTBO Me[IMaHbl TPSIMOYTOJLHOTO
TPEYro/bHUKa,  TPOBENEHHOW K  rumnoTeHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpIMOYTO/BHBIM TPEYTrObHUK C yriaoM B 30°.

HepaBeHncTBa B reomeTpuy: HepaBeHCTBO TpeYroJIbHUKAa, HepaBeHCTBO O
IJIMHe JIOMaHOW, TeopeMa O OoJsibllieM yrJie ¥ OOJbled CTOpOHEe TpeyrosbHUKA.
[TeprieHAVIKy/ISIpD U HAK/IOHHAS.

['eomeTpuueckoe MecTo TOueK. buccekTpuca yrina u CcepeJVWHHBIN
TIeprieHAUKY/IIp K OTpe3Ky KaK reoMeTpuyeckue Mecrta TOYeK.

OKpy)KHOCTb M Kpyr, XOpAa U JuaMeTp, HUX CBOWCTBa. B3aumHoe
pacrioysioyKeHve OKPY>XKHOCTU Y mpsmou. KacaTenbHast U cekylillasi K OKPY>KHOCTH.
OKpy>XHOCTb, BIIMCaHHasgd B Yroj. BrivcaHHags ¥ oOnMcaHHasi OKPY>XKHOCTHU
TpeyroJibHUKa.

8 KV/IACC

UeTbipéxyroibHUKU. [lapannenorpamm, ero npu3Haku M CBOUCTBa. YacTHbIe
CJlydad TiapasuiesiorpaMMoB (TIpSIMOYTOJIbHUK, pOMO, KBafpaT), MX TIPU3HAKH M
cBoiicTBa. Tparmeiusi, paBHOOOKass Tparieijusi, €€ CBOMCTBA U TIPU3HAKHU.
[IpsamoyroJsibHas Tparerus.



Metop, yaBoeHus MeauaHsel. lleHTpanbHasg cuMmmerpusa. Teopema daseca u
Teopema O IPOIOPLMOHA/IbHBIX OTPe3Kax.

CpefHue IVMHWU TPeyroJIbHUKA U Tpareyu. LleHTp macc TpeyrosbHUKa.

[Mogobue TpeyrospHUKOB, Ko3dduiment moaobus. IIpusHaku mozobus
Tpeyro/ibHUKOB. [IprMeHeHMe 110j00usI IPU pellieHUH MPaKTUUecKuX 3ajau.

CgoiicTBa MJIOLaZleld reoMeTpuyeckux ¢uryp. Popmysbel AJis TUIOMIALU
TpeyrosibHUKa, MapajiesorpamMmma, pomba u Tpaneuyu. OTHOLIeHWe TIoLazei
1oJ00HBIX (Uryp.

Beluncnienne miomazield TpeyrobHUKOB U MHOTOYT'OJIbBHUKOB Ha KJ/IeT4aTOU
Oymare.

Teopema Iludaropa. I[IpumeHenue Teopemsbl I[ludaropa npu pereHUH
IpaKTUYeCKUX 3a/au.

CHHYC, KOCHMHYC, TaHI'eHC OCTPOro yrja IpsMOYLO/JIbHOIO TpeyroJibHUKA.
OCHOBHOE TPUTrOHOMETPUUECKOE TOXKJEeCTBO. TpUroHOMeTpUueckure (QYHKLUU
yrJioB B 30, 45 u 60°.

BrvcanHble U LieHTpajbHbIe YIJIbl, YTOJ MEXAY KacaTeJbHOM W XOPZOW.
Yrnel  Mexpay — XopAamMM U CeKyluMU.  BrmcaHHble U OINKWCaHHBIE
4yeTbIPDEXYTrOJIbHUKU. B3auMHOe pacriosoxeHve [ByX OKpykHocTen. Kacanue
oKpy>xHOcTel. OO111e KacaTebHbIe K IBYM OKPY>KHOCTSIM.

9 K/IACC

Cunyc, KocuHyCc, TaHreHc yrmoB or O pgo 180°. OcHoBHOe
TPUTOHOMETpHUYEeCKOe TOXJeCTBO. dopmyJibl NprBeieHus.

Pemrenvie TpeyronsHUKOB. Teopema KOCHMHYCOB W TeopemMa CUHYCOB.
PelleHve TIpakTHYeCKHWX 3a/lad C MCI0Jb30BaHUEM TeopeMbl KOCHMHYCOB U
TeOpeMbl CUHYCOB.

[Tpeobpa3oBanue mo[06us. [To061e COOTBETCTBEHHBIX 3/IEMEHTOB.

TeopeMa 0 mNpou3BeeHUM OTPE3KOB XOp/[l, TeOpPeMbl O MPOU3BeAEeHUU
OTpEe3KOB CEeKYIIUX, TeopeMa O KBajipaTe KacaTe/bHOMU.

Bektop, mivHa  (MOAy/nb) — BeKTOpa,  COHAlpaB/€HHble  BEKTOPHI,
TIPOTHBOIIO/IO)KHO ~ HarpaB/ieHHble  BEKTOPbI, KOJUIMHEApHOCTb  BEKTOPOB,
pPaBeHCTBO BEKTOPOB, OMepaljuv Haj, BeKTopaMu. Pa3jiokeHWe BeKTOpa IO JABYM
HeKOJUTMHeapHbIM BekTopaM. KoopauHatbl BekTopa. CKassipHOe NpOM3BeeHHe
BEKTOPOB, IPYMeHeHHe /151 HaXOXKJeHUs IJIVH U YTJIOB.

[lekapToBBI KOOPAMHATHI Ha TIJIOCKOCTH. Y paBHEHUS TMPSIMOM U OKPY>KHOCTU
B KOOpJMHATaX, repeceyeHre OKPY>KHOCTel U MpsMbIX. MeTo/; KOOpIUHAT U ero
TIpUMEHEHME.

[IpaBubHBIE MHOTOYTrOJBHUKHM. [InuHa oOkpykHOcTh. ['pagycHas w
paZiiaHHas Mepa YrIJ/a, BbBIUMC/IEHHWEe JIMH AYyT OKpy»KHOCTel. Ilnomjaze Kpyra,
CeKTOpa, CerMeHTa.



[IBY)KeHUs1 TUIOCKOCTA U BHYTpPeHHWe CHUMMeTpuu (uryp (3/ieMeHTapHbIe
nipecraBaeHus). [lapannensHbiv nepeHoc. IT0BOpOT.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3y/JbTaTbhl OCBOEHHWS TpPOrpamMMbl yueOHOro Kypca
«["'eomMeTpusI» XapaKTepU3yHTCS:

1) nmaTpuoTHUYeCKOe BOCIIMTAHUE:

MpOSIBJIEHWEM MHTepeca K TIPOLIOMY W  HACTOSIIEMY POCCUUCKOU
MaTeMaTWKH, 1[eHHOCTHbIM OTHOLIEHWeM K  JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUUCKOU MaTeMaTHMUYeCKOMW IIKOJ/bI, K MCIO/b30BaHUK 3THUX
JNOCT)KEHUM B IPYTUX HayKaX U TIPUK/IaZiHBIX cdhepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPABCTBEHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaklaHWHa U peasii3alidd ero
rpaB, TMpeJCTaB/eHMeM O MaTeMaTH4YeCKMX OCHOBax (yHKLHMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYP, SIBJIEHWH, MPOIelyp TPakJaHCKOTo o0iecTBa (Harpumep,
BbIOODBI, OMPOCHI), TOTOBHOCTBIO K 00CY)X/IEHHIO ITUUECKHX TTPO0/IeM, CBSI3aHHBIX
C TIPAaKTUYEeCKMM T[pPUMEHeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX MPUHLUIIOB B JeSITeIbHOCTA YYEHOT0;

3) TpyAoBOe BocliUTaHUE:

YCTaHOBKOM HA aKTMBHOE YydyacTHWe B peLIeHUM TMPAaKTUYeCKUX 3aJau
MaTeMaTH4YeCcKOl HamnpaB/JeHHOCTH, OCO3HaHWEeM Ba)KHOCTHM MaTemMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM JKW3HM [/l YCITelIHOW MpodecCroHambHOU
JesITeIbHOCT W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHLIM BBIOOpOM U
TIOCTPOEHHEM WHAWBHUYaTbHON TpaeKTOpun 00pa30BaHus U XKU3HEHHBIX TJIAHOB C
YUETOM JINUHBIX UHTEPECOB U 0011leCTBeHHBIX TTOTPeOHOCTeH;

4) 3cTeTUYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K  OMOILMOHA/ILBHOMY M 3CTETUYECKOMY  BOCITPHSITUIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, pPacCy>KIeHWH, YMEHHUIO BUJETh
MaTeMaTHhuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOT'0 NMO3HAHMA:

OpUeHTal[Meldd B [IesiTe/lbHOCTA Ha COBPEMEHHYH CUCTEMY Hay4HbIX
Tipe/iCTaB/eHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UesioBeKa, TTPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKu Kak cdepbl ueoBeuecKou
JesiTeNIbHOCTU, 3TaroB €€ pa3BUTHSL M 3HAUMMOCTM /I Pa3BUTUS LIUBU/IU3ALWH,
OB/IafiIeHUeM SI3bIKOM MaTeMaTUKA U MaTeMaTU4eCKOM KYJIbTYPOU KaK Cpe/ICTBOM
MO3HaHUSI MWpA, OBJIAJlEHHEeM TMPOCTEUIIMMM HaBbIKaMH HCCJ/IeJOBATE/IbCKOM
nesiTeNTIbHOCTY;



6) ¢dusnueckoe BocnuTaHue, ¢GopMHUPOBaHHE KY/JIbTYPbl 3[0POBbsS H
IMOLIHOHA/TLHOT0 0/1aromo/TyYus:

TOTOBHOCTBIO TIDUMEHSITb MaTeMaTUueCKrhe 3HaHUsI B HHTepecax CBOEro
3[J0pPOBbS, BeJleHHUS  3/I0pOBOTO  obOpa3a  KW3HM  (370pOBOe  IUTaHUe,
cOa/laHCUPOBAaHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyasgpHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa peduieKCUU, MPU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa Jpyroro uejioBeKa;

7) 3Ko/I0rM4yecKoe BOCIUTAHHUeE:

opueHTal[1ell Ha TIpUMeHeHHe MaTeMaTHUeCKUX 3HaHUM /1S pellleHus 3ajau
B 00/1aCTH COXPAaHHOCTU OKPY’KaroIlled cpefibl, TIJIAHUPOBAaHUS TIOCTYNKOB |
OLIEHKM MX BO3MOXXHBIX TOC/AeJCTBUM [JI1 OKpY>Karolllel cCpejibl, OCO3HaHHWEM
r7106a71bHOT0 XapakTepa 3K0JI0rHYeCcKUX TIPo0/ieM U MyTel X pellieHus;

8) aganTauusa K U3MEHAIMMCS YC/JI0BUAM COLMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K JIeWCTBUSIM B YCJIOBUSIX HEONpeAeIéHHOCTH, MOBBILIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH Uepe3 MPaKTUUeCKyH0 AesiTe/TbHOCTb, B TOM UUC/Ie
YMEHHE YUUTLCSA y [APYTHUX JIHOfel, NpuobpeTaTh B COBMECTHOM [IeTeTbHOCTH
HOBbIe 3HaHUS1, HaBbIKK M KOMIIETeHI[UW U3 OMbITa JIPYTUX;

Heob6X0MMOCTEI0 B (DOPDMUPOBAaHMM HOBBIX 3HaHWW, B TOM YHCIIe
dbopMyIpoBaTh WU, TIOHATHS, TUTIOTe3bl 006 00beKTax U AB/IEHUSIX, B TOM UHCIIe
paHee HEM3BECTHBIX, O0CO3HaBaTh JeUIUTBI COOCTBEHHBIX 3HAHMM W
KOMIIeTeHTHOCTe!, TJlaHUPOBaTh CBOE pa3BUTHUE;

CrOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYHO  CHUTYallMl0, BOCIPHHHAMATh
CTPECCOBYIO CHUTYyallul0 KaK BBI30B, TpeOymOmUid KOHTPMEp, KOPPeKTUPOBATh
TpUHMMaeMble pellleHdss U JeldcTBUsi, (OpMYy/JMpOBaTh W OLIeHWBATh PHUCKU U
roceCTBYs, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATDI
ITo3HaBaTe/IbHbIe YHUBePCA/IbHbIE YUeOHbIe AeHCTBUS

Bba3oBble jioruyeckue AefCTBU:

e BBIIB/ISITH U XapaKTepPU30BaTh CYyIeCTBEHHbIE MPHU3HAKU MaTeMaTUUeCKUX
00BEKTOB, TIOHSITHM, OTHOLIEHWUM MEXIy TOHATHUSAMH, (OPMYJ/IMPOBATh
orpejie/ieHUsi  MOHATUK,  yCTaHABAMBAaThb  CYIIECTBEHHbIA  TPU3HAK
KnaccuurKalii, OCHOBaHUSI [jis 0000IleHUsT M CpaBHEHUs, KPUTepUu
MIPOBOJVMOTO aHa/Iu3a;

e BOCIIPDUHMMATh, (QOPMYJUpOBaTh U  MpeoOpa3oBbIBATL  CYXK/AEHUS:
yTBepJuTe/ibHble U OTpHllaTe/ibHble, eJWHHWYHbIe, YacTHble U 00liue,
YCJIOBHBIE;



BBISIB/IATH ~ MaTeMaTUUeCKWe  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBOpeunss B (akTaxX, [JaHHbIX, HAOMIOZEHUSX W YTBEP)KAEHUSIX,
Tpe/|jlaraTb KPUTEPHH [I/IS1 BBISIB/IEHUST 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUHIA;
7le/laTh BBIBOJIbI C WCIIO/h30BaHWEM 3aKOHOB JIOTUKH, [eAYKTUBHBIX H
WH/IYKTUBHBIX YMO3aK/IFOUeHUH, YMO3aK/IFOUeHHH 10 aHa/IOTHH;

pa3buparh /O0Ka3aTe/JbCTBA MaTeMaTHUYeCKUX YTBEP)KIAeHUN (TpsiMble U OT
MIPOTHUBHOI0), TPOBOJAWUTL CAMOCTOSITEJTbHO HEC/IOKHBIE [[0OKa3aTebCTBa
MaTeMaTUueCKWx (aKToB, BbICTpaWBaTh apryMeHTalldi0, IIPUBOJUTH
NpUMepbI U KOHTPIpHUMePhI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIEHUS;
BbIOMpaTh criocob pemreHuss y4ueOHOW 3aaud (CpaBHMBATb HECKOJIBKO
BAapMAHTOB peIlleHus, BbIOMpaTh HauboJiee TOAXOMAIIMH C  yUETOM
CaMOCTOSITE/TbHO BbIZIe/IEHHBIX KDUTEPHUER).

Ba3oBble HccieoBaTe/IbCKHe JIefCTBHSA:

MCTI0/Tb30BaTh BOIPOCHI KaK HMCC/IeJ0BaTe/bCKU WHCTPYMEHT T103HaHUS,
dopMy/MpoBaTh BOMPOCH], (PUKCUPYIOIME TIPOTMBOpeuure, TpobsiemMy,
CaMOCTOSITE/IbHO ~ yCTaHaB/IWBaTh HCKOMOe U JlaHHOe, (OpMUPOBaTh
TUIIOTe3y, apryMeHTUPOBaTh CBOIO TIO3UI[HI0, MHEHHE;

MPOBOAUTL TI0 CaMOCTOSITe/TbHO COCTAaB/JIEHHOMY TIUJIaHy HeC/I0>KHBIM
9KCIepUMeHT, HeboJIbIlIoe hCCejoBaHue TI0 YCTaHOBIEHWI0 0COOeHHOCTel
MaTeMaTUUeCKOTo 00beKTa, 3aBUCMOCTel 00BEKTOB MeXKy CO0O0i;
camocCTosTelbHO (hOpMy/IUpoBaTh 0000IIeHNsT ¥ BBIBOJBI TI0 pe3y/abTaTaM
NpoBeJEHHOT0 HAO/IOZIeHNs], WCC/Ie[loBaHMs, OL|eHUBaTh JOCTOBEPHOCTH
T0JTyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUI;

MPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TIPOL[eCCa, a TakKKe BbIJBUTATh
TIPe/ITI0/I0’KEeHHS O eT0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabota ¢ nuadopmarueii:

BBISIB/ISITh HEJJOCTaTOUHOCTb W HW30OBITOYHOCTh MH(OpMAaLUM, [JaHHbIX,
HeoOXOIUMBIX [I/IsI pellieHUs 3a/jauu;

BbIOMpaTh, aHa/JIW3UpPOBaTh, CHUCTEMATHU3WPOBaTh U WHTePHpPeTUPOBATh
MH(OpMaLMIO Pa3/IUUHBIX BUZOB U (POPM Ipe/iCTaB/IeHMUs;

BbIOMpaTh ¢GopMy TIpe[CcTaBieHUs UHPOPMALMM U WIIHOCTPUPOBATh
peliaeMble 3a7aud CXeMaMH, [AuarpaMMaMd, WHOW TpaQUKOd M HX
KOMOMHAITUSIMU;

OLIeHMBaTb HaZEXHOCTb HH(OpPMAaLMKA I0 KPUTEpUsM, Ipe/JI0’KeHHbIM
yuuTesieM UM CPOpMYyIMPOBaHHBIM CaMOCTOSITE/TBHO.

KOMMyHI/IKaTI/IBHblE yYHuBepcCd/ibHbIE y‘-IEﬁHBIe AEﬁCTBHﬂ:

BOCIIPUHUMATh U (hOPMYJIMPOBaTh CYXX/IeHWsI B COOTBETCTBUM C YCJIOBUSIMU
U 1[eJIsIMU 0011leHus1, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pPeHUs



B YCTHBIX M MUCbMEHHBbIX TEKCTaX, AaBaTh IOSICHEHUS T10 XO[Yy pelleHuUs
3aJjaui, KOMMEeHTUPOBaTh MOTy4YeHHbIN pe3y/bTar;

B X0/le 00CY>X/IeHHsI 3a[jaBaTh BOTIPOCHI T10 CYII[eCTBY 00CY>K/[aeMOl TeMBbl,
npo0JieMbl, pelraeMou 3afiaud, BbICKAa3bIBaTh WJIeH, HalleJleHHbIe Ha TIOMCK
pellieHusi, COTOCTaB/sATh CBOU CYXKAEHUS C CYKAEHUsAMU APYTUX
yUaCTHUKOB [Auajora, oOHapy>KWBaThb pa3/vuue U CXOJCTBO TO3WILUH, B
KOpPPeKTHOU (popMe (popMyJIMPOBaTh pa3HOI/IacHsi, CBOU BO3pakeHHus;
Mpe/ICTaB/ISATh ~ pe3y/abTaThl  peIleHds  3a/lauw, 9KCTIepUMEHTa,
WCCJIeJOBaHMYsI, TIPOEKTa, CAaMOCTOSITe/TbHO BbIOMpPaTh hOopMaT BHICTYILIEHUS
C y4éTOM 3a7iau TIpe3eHTaluyd ¥ 0COOeHHOCTel ayAIUTOpHH;

MOHMMAThb M MCII0/Ib30BaTh MPEMMYIIIECTBAa KOMaHAHON U UHAWBU/YA/TbHOU
paboThI MIpH pellleHrH yueOHbIX MaTeMaTUUeCKUX 3aZiau;

MIPUHAMATh 1]e/lb COBMECTHOU [IesiTe/TbHOCTH, TIJIAHUPOBATh OPTaHU3aLiUIo
COBMeCTHOM paboTbl, pacrpefensTh BUAbl paboOT, [A0OroBapuBaThCS,
o0OcCy>k/1aThb MpoIecC U pe3ynbTaT paboThl, 0600I1[aTh MHEHUS] HECKOMBKHUX
JIIoJIeH;

y4acTBOBaTh B TPYyHmoBbIX ¢dopMax paboTel (0OCykaeHus, oOMeH
MHEHUSIMH, MO3TOBbIe IITYPMbI U [IPYTHe), BBITIO/JHATb CBOIO YaCcTb PabOTHI
U KOODAWHWPOBATh CBOU [IEHMCTBUS C J[ADYTMMH WI€HaMH KOMaH/bI,
OlLlIeHMBaTh KaueCTBO CBOETr0 BKJaJa B OOIIMI TMPOAYKT TI0 KPUTEPUSIM,
chopMy/IMPOBaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBHSI.

PEFyJIHTI/IBHbIe YHUBepCA/IbHbIE y‘-IEﬁHble AEﬁCTBHH

Camoopranusanus:

CaMOCTOSITe/TIbHO COCTaBJ/IATh IJIaH, aJlrOPUTM peLleHusl 3aZaud (WIh ero
4yacThb), BbIOMpATh CrOCOO pellleHusi C YUETOM HMEOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTeM, apryMeHTHpOBaTb U KOPpPEeKTHPOBAThb
BapUaHThI pelleHni C Y4ETOM HOBOM MH(OPMAaL1K.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHBIA HHTE/L/IEKT:

B/Ia/IeTh CriocobamMu caMoIipoBepKH, CAaMOKOHTPOJISI TIpoLjecca M pe3yJ/ibTaTa
pellieHrs MaTeMaTUueCcKoW 3a/lauy;

Npe/IBU/IeTb TPYAHOCTH, KOTOpbIe MOTYT BO3HUKHYTD TP PellleHUU 3a/laud,
BHOCUTb KODPEKTHBBI B JIeSITeIbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/THCTB,
Hal/IeHHbIX OILIMOOK, BBISIBJIEHHBIX TPY/[HOCTEH;

OLIeHMBaTh COOTBETCTBUE pe3yJ/bTaTa [esATeTbHOCTU MOCTaBAEHHOU LieJid U
YCJIOBUSIM, OOBSICHSITH NMPHUUMHBI JIOCTVDKEHUS WM HeJOCTIDKEHHS IIeJiy,
HaXOJWTb OIMINOKY, JaBaTh OLIEHKY TIPUOOPEeTEHHOMY OITBITY.

INPEJIMETHBIE PE3YJ/IbTATDI



K koHily oOyueHus B 7 K/acce OOyYarOLUICS TIOMYUUT CreyHoLue
ripeiMeTHbIe Pe3y/IbTaThl:

Pacrio3HaBaTh W3yuyeHHble reoMeTpuueckue (Uryphbl, OIpeAensTh UX
B3alMHOe pacriojioykeHue, n300pakaTb TeoMeTpuueckrie QUrypbl, BBITIOIHITh
yepTeXXu M0 YCJOBUKO 3a/laud. M3mepsiTh JIMHEMHble U YIJIOBble BeJWUYWHBI.
Pelath 3ajaum Ha BbIYMC/IEHWE [/IUH OTPE3KOB U BeJTMUUH YTJIOB.

Henats rpyOyl0 OLIEHKY JIMHEWHBIX W YIVIOBBIX BEJWUYMH TIPeJMETOB B
peasibHOM >KU3HM, pa3MepOB TPUPOAHBIX 00BEKTOB. Pa3nuuaTh pa3Mephbl 3THUX
00BEKTOB I10 TIOPSIZIKY BEJTNUMHBI.

CTpouTb UepTeXXu K reOMeTPUUYECKUM 3a/jauaM.

[Tonb3oBaTbCs TMpU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIOJb30BaTh
TIPU3HAKW U CBOMCTBA pPaBHOOeIpeHHBIX TPEYT0/IbHUKOB TIPU pellieHrH 3a/iau.

[TpoBOAUTL NOTHUECKUEe PacCy>XAeHUsl C WCIOIb30BaHUEM reOMeTpUYeCKUX
TeOpeM.

[Tonb30BaTbCs TPU3HAKAMM paBEHCTBA TIPSIMOYTOJIbHBIX TPEYroJIbHUKOB,
CBOMCTBOM  Me[MaHbl, TPOBEAEHHOM K THUIIOTEHy3e  MPSMOYTOJbHOTO
TPeyrojbHUKa, B PellleHUH TeOMeTPUYeCKHX 3a/iau.

OmnpepensTh MapasuiebHOCTD TIPSIMBIX C TIOMOILI[BIO YTJIOB, KOTOPbIe 00pa3yeT
Cc HUMU cekylias. OnpezensaTe MapajiiebHOCTh NPSIMBIX C MOMOLLBIK PaBeHCTBa
PacCTOSAHUM OT TOYEK OJIHOU MPSIMOU 10 TOYEK APYTroM TPSIMOM.

Permath 3a/jauM Ha KjieT4aTor Oymare.

[TpoBOAUTL BBLIUMCIEHUS W HaXOAWTh UKMC/IOBble W OYKBEeHHble 3HAUeHUS
yIJIOB B TeOMeTpUYeCKMX 3a/lauax C MCI0J/Ib30BaHMEM CYMMbl YTJIOB
TPEeyrobHUKOB U MHOTOYTOJIbHUKOB, CBOWMCTB VIJIOB, 0Opa30BaHHBLIX IIpU
repeceueHWU [ABYX TMapasjie/lbHbIX TIPSIMBIX CeKyllei. PeliaTh MNpakTHuYecKue
3a/lauM Ha HaXOXK/ieHue YIJIOB.

Brnagetb moHATHMEM TeOMETPUUECKOTO MeCTa TOYeK. YMeThb OIpeessiTh
OuCCeKTpUCY yTIJia U cepeJuHHbIN TIepreHJuKYIsIp K OTpe3Ky Kak reoMeTpuueckue
MeCTa TOUeK.

®opMy/IMpOBaTh OrpejeneHusi OKPY)KHOCTA W Kpyra, XOpJbl M AuameTpa
OKPY>KHOCTH, T0JIb30BaThbCSl KX CBOUCTBAMU. Y MeTb MIPUMEHSATh 3TU CBOUCTBA MPU
pelleHnH 3a/au.

BiasieTb MoOHSITMEM OMWCAHHOW OKOJIO TPeyrojibHUKAa OKPY’KHOCTH, yMeTb
HaXoAWTb eé 11eHTp. [lonb3oBaThbcs (pakKTaMH O TOM, UTO OHCCEKTPHUCHI YT/IOB
TpPeyrojibHUKa IiepeceKkalTcsi B OAHOW TOuKe, U O TOM, UTO CepeJuHHbIe
nepreHAUKYJIsSIpbl K CTOPOHAM TPeyro/ibHUKA IepeceKaroTcsl B OIHOM TOUKe.

BrasieTh MoHSITHEM KacaTeJbHOU K OKPY’>KHOCTH, MOJIb30BaTbCSI TEOPEMOU O
TIepIeH/IUKY/IIPHOCTU KacaTe/IbHOW U paZinyca, NPOBEeEHHOTO K TOUKe KaCaHUs.



[Tonb30BaThCSA MPOCTEUIIMMU TeOMeTPUUeCKMMY HepaBeHCTBAMM, MTOHUMATh
VX MPaKTUUeCKUI CMBIC/I.

[TpoBOIUTHE OCHOBHbIE TeOMeTPUUeCKHe MOCTPOEHUS C TIOMOIIBIO IIUPKY/IS U
JIMHEUKWU.

K koHily obyueHuss B 8 Kjacce 0OydYarOImuiics TONyYUT CreLyrOIIue
ripeIMeTHbIE pe3y/bTaThl:

Pacrio3HaBaTh OCHOBHbIE BH/bI UETLIPEXYTONBHUKOB, WX 3JIEMEHTHI,
T0JIb30BaThCsl UX CBOMCTBaMU TIPU pelllieHuH reoMeTpUUecKrX 3aziau.

[IpuMeHsITb CBOMCTBA TOUKU TlepeceueHuss Me[lMaH TpeyrojbHuKa (1jeHTpa
MaccC) B pellleHUM 3ajay.

BiiageTh moHsiTHEM cpefHel TUHWUW TPeyroJbHUKA U Tparieliuy, MPUMEeHSITh
WX CBOWCTBa TpH pellleHud TeoMeTpuueckux 3afau. [losib30BaThCsi Teopemoi
dasieca ¥ TeopeMoi O TIPOTOPLIMOHAIBHBIX OTPe3KaxX, MPUMEHSITh UX [I/Isl PellleHuUs]
MpaKTUYECKHX 3a/au.

[TpuMeHsITh MPH3HAKHU 107100 TPeYyTrOMHLHUKOB B PellleHUHU TeOMeTPUUeCKrX
3azau.

[Tonb3oBaTbcsi Teopemoi [ludaropa a1 pellleHUs] TeOMETPUUECKUX U
MpakTUYecKUx 3afau. CTpPOUTh MaTeMaTU4eCKyl) MoJelb B TMPAKTUUYECKUX
3a/lauaxX, CaMOCTOSITE/IbHO Jie/IaTh UePTEX U HaXO/[UTh COOTBETCTBYIOIIIUE [I/TUHBI.

BrajeTh TOHSTUSIMHM CUHYCa, KOCUHYCa U TaHTeHca OCTpPOro yrJa
TIPSIMOYT0JIbHOTO Tpeyro/ibHUKa. [10/1b30BaThCsl 3TUMU MOHSATUSIMU [I/Is1 pellieHUst
MpaKTUYECKUX 3a/au.

Bbrunciath (pa3nMuHbIMU CII0COOAMM) TIIOIIAb TPEYro/IbHUKA U TUIOIIAAU
MHOTOYTOJIBHBIX ~ (uryp (Io/ib3ysicb, TI7le HeoOXOAWMO, Ka/IbKY/ISTOPOM).
[TpuMeHSITh To/TyYyeHHble YMeHUs1 B MPaKTUUeCKUX 3a/lauax.

BrageTe MOHATUSIMM BIMCAHHOTO W L|€HTPA/JIbHOTO yTJjla, MCIOJb30BaTh
TeOpeMbl O BITMCAHHBIX YI/aX, YI/IaX MeX1y XopJaMu (CeKYILHMU) U yTJie MeXIy
KacaTe/IbHOM U XOP/I0l TIpU pellieHur reoMeTpUUecKuX 3aziau.

BriajieTh MOHSATHEM OINMKWCAHHOTO YeTbIPEXYTO/bHUKA, MPUMEHSTh CBOMCTBA
OMUCAHHOT0 YeThIPEXYTO/IbHUKA TIPU peLleHuH 3a/au.

[IpuMeHsITh TIO/TyYeHHbIe 3HAHWS Ha TMPaKTUKe — CTPOUTb MaTeMaThuecKue
MO/Ie/iv [JI71s 3a/lau peasibHOM »KW3HU U TIPOBO/IUTH COOTBETCTBYHOII[ME BbIUMC/IEHUSI
C TpyUMeHeHWeM TMo[o0usi W TpUroHOMeTpUHU (TONB3ysCh, TAe HeoOXOAUMO,
KaJIbKYJIATOPOM).

K koHily obOyueHus B 9 Kjacce oOydYarOIMics TIONYUYUT CJIeAyHOIIue
TipeiIMeTHbIe pe3y/IbTaThl:

3HaTb TpPUrOHOMeTprUYecKhe (YHKIMKA OCTPhIX VYIVIOB, HAXOAUTh C UX
MOMOLL[bI0  pa3/IduHble 3/IeMEHThbI TPSIMOYTOJIbHOTO TPEYroJbHUKA («pelieHue



TIPSIMOYTOJIbHBIX TPEYTO/IbHUKOB»). HaxoauTh (C MOMOILIbIO Ka/IbKYJ/ISITOPa) AJIMHbI
Y YIJIbI 7151 HeTaOMMUHBIX 3HaUeHUH.

[Tonb3oBaThCsl POpMysiaMy MPUBEJEHHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXXJ€CTBOM [I/Il HAaxOXK[EHUSI COOTHOLUEHWH MeXJy TPUTOHOMETPUYECKUMHU
BeJINUMHAMM.

Vcrionb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB [JISl HAXOK/€HHUSI Pa3/IMUHbIX
3JIEMEHTOB TPEYro/JibHUKA («pelleHue TpPeyrojbHUKOB»), TPUMEHSTh HX TIpU
pellleH’ reOMeTpUYeCKUX 3ajau.

Bragerb moHSTUSMM  TipeoOpa3oBaHUsS — TMOA0OMS, COOTBETCTBEHHBIX
3/IeMeHTOB MOoA00HBIX Guryp. [1o/ib30BaThCs CBOMCTBAMU MOZ00MS TIPOM3BOIBHBIX
buryp, ymeTb BBIUHCIAATh [AWHBI W HAXOAWUTb YIJbl Yy TIOA00HBIX (uryp.
[MpumeHsTH CBOMCTBa 10A00MS B TIPAaKTUYECKMX 3afZiauaX. YMeTb IIPUBOJUTH
TIpUMephI TTOI00HBIX (DUTYP B OKPY>KaroIlleM MUDE.

[Tonb30BaThCSA TeOpeEMaMu O MPOU3BEIEHUH OTPE3KOB XOPJ, O MPOU3BeAeHUU
OTpe3KOB CEeKYIIUX, O KBaJpaTe KacaTeJbHOU.

[Tonb30BaTbCA BEKTOpPaMH, MOHMMAaTh WX FE€OMETPUYECKUW U (PU3NUYeCKUU
CMBIC/I, TIDUMEHSITb WX B pelleHWH TeoMeTpUUYecKUX U (U3Mueckux 3ajad.
[IpuMeHsITh CKa/sipHOe MPOM3Be/leHre BEKTOPOB [/1s1 HAXOXKAEeHUS IJTUH U YTJ/IOB.

[Tonb30oBaTbC METOAOM KOOpPJMHAT Ha IJIOCKOCTH, MPHUMEHATh €ro B
pellleH’ FreOMeTPUUeCKUX Y TIPAaKTUYEeCKHX 3a/ay.

BriajjeTh MOHATUSMU TPaBUJILHOTO MHOTOYTOJIbHUKA, [I/TUMHBI OKPY>KHOCTH,
JJIUHBI IyTU OKPY>KHOCTW W paJjMaHHOW Mepbl YI/a, YMeTb BbIYUC/ATH TUIOLIA/b
Kpyra v ero yacteil. [I[puMeHATh NO/yUyeHHbIEe YMEHUS B IPAaKTUYEeCKUX 3a/auax.

Haxogute ocu (W1v L|eHTPbI) CUMMETPUM (UTYp, TIPUMEHSTh [BWXKEHUS
TJIOCKOCTH B MPOCTEUILINX Caydasix.

[IpuMeHsITh No/TyYyeHHbIe 3HaHUSI Ha PAKTUKE — CTPOUTh MaTeMaTH4ecKue
MO/ie/iv i 3a/iau peasbHOM XKU3HU Y TIPOBO/IUTh COOTBETCTBYIOILUE BbIUMCIEHUS
C MpUMeHeHWeM T000Us U TPUTOHOMEeTPUUeCKUX QPYHKIUM (TI0/Tb3YSICh, T/e
Heo0X0UMO, KabKy/IITOPOM).

COAEPXXAHUE OBYUYEHUSA «BEPOATHOCTDb 1 CTATUCTHUKA»
7 KITACC

[TpencraBneHue JaHHBIX B BUje Tab/UL], JAarpaMM, rpadMKoB. 3aro/iHeHHe
Tab/MIl, uYTeHWe W TIOCTPOeHHe AuarpaMM (CTOMOMKOBBIX (CTO/IOUATHIX) M
KpYyroBbix). UreHre rpadvKOB peasibHBIX TpoijeccoB. V3BneueHne WHGOpMAIUH
W3 iIMarpamMm U TabJIv1], UCITO/Ib30BaHWe Y UHTepIipeTalys JaHHbIX.



OrnucaTenbHasi CTaTUCTUKA: CcpefHee apudMeThueckoe, Me/udaHa, pa3Max,
Haubosblllee ¥ HauMeHbIllee 3HaueHWss Habopa UMC/IOBBIX [JlaHHBIX. [IpuMepsI
CTy4yaiHOW WU3MEeHUYHBOCTH.

CnyuvaiiHpIl 3KCriepuMeHT (OMbIT) W ciyuaiiHoe coObiTHe. BeposiTHOCTH M
yacToTa. Posib MasioBepOSITHBIX U MIPAaKTUUYECKH JOCTOBEPHBIX COOBITHH B MPUPO/E
U B o01iectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUW BePOSITHOCTEH.

I'pad, BepiuvHa, pebpo. CremneHb BepiiuHbL. Yucao pébep M cymmapHas
cTerieHb BepllivH. IIpefcraBneHuve o cBsisHOCTU rpada. Llenu u yuksel. [Tyt B
rpadax. O6xog rpada (siinepoB myTh). IIpencrtaBneHre 06 OpHEHTHPOBAHHOM
rpade. PellieHue 3a/iau C MOMOIIbIO TpadoB.

8 KJIACC

[IpencraBieHue JaHHBIX B BUje Tab/uL], [uarpamm, rpauKoB.

MHOXeCTBO, 37eMeHT MHOXKeCTBa, TMOAMHOXeCTBO. Omepalud Haj
MHOKecTBaMu: 00befvHeHUe, TiepeceueHue, fgorosHeHHe. CBOWCTBa orepauuit
HaJ, MHOKeCTBaMH: IlepeMeCcTUTe/bHOe, Co4YeTaTesbHOe, pacrpee/uTe/bHOe,
BK/IIOUeHUsi. Mcrmonb30BaHWe rpa@uUueckoro MpefcTaBAeHUs] MHOXKECTB [iIst
OMMCaHUs peabHbIX MPOLIECCOB U SIBJIEHUM, MPU pellleHHUU 3afiay.

N3mepeHre paccenBaHus AaHHBIX. [lycriepcrsi U CTaHJAapTHOE OTKJIOHEHHeE
YKC/IOBBIX HAOOPOB. /JuarpaMMa paccerBaHUSI.

OneMeHTapHble COOBITHSI CiayvyaiiHOro ormbiTa. CrydaiiHble COOBITHS.
BepositHocTl  cOOBITHI. OMNBITBI C  PABHOBO3MOXXHBIMH  3/IeMEHTapHBIMH
cobbiTsaMy. CrydaiiHbiii BbIOOP. CBSI3b MEX/y Ma/lOBepOSITHBIMU U TIPAKTHUECKU
JIOCTOBEPHBIMH COOBITHSIMU B TIPHUPO/ie, 0011leCTBe U HayKe.

HepeBo. CBolicTBa [epeBbeB: €OUHCTBEHHOCTb IIyTH, CyIlleCTBOBaHUE
BUCSIUell BepIMHbBI, CBSI3b MEXKJy UWUCIOM BepIIMH U uuciaoM pébep. [IpaBusio
yMHOXeHus1. PellieHue 3a/1au ¢ OMOILIbIO rpadoB.

[TpoTuBOMONOKHBIE COOBITUS. [Iuarpamma Oiinepa. OObeguHeHHe U
nepeceueHre coObiTHii. HecoBmecTHbie cobbiTus. PopMyna  CaoKeHUs
BEpPOSITHOCTeN. Y C/IOBHasi BeposiTHOCTh. [lpaBwio ymHoXeHus. He3aBucumblie
cobbiTus. IlpencraBneHue SKCIepUMeHTa B BHUZe JepeBa. PellleHue 3ajjau Ha
Haxo)K[eHWe BepOSTHOCTel C TIOMOILIbI0 JlepeBa C/y4yallHOTO SKCIIepUMEHTa,
JydarpaMm JDiepa.

9 KV/IACC

[MpencraBneHve JaHHBIX B BuJe Tabmuil, [AuarpamMM, TpaduKoOB,
WHTepIIpeTalys AaHHbIX. UTeHWe U MoCTpoeHue TabJIui], [uarpamm, rpadukoB 1o
peasibHbIM JaHHBIM.

[TepecTaHoBkHU U (akTopuan. CoueTaHusi U YUC/IO coueTaHUM. TpeyronbHUK
[Tackass. PelieHue 3a/1au ¢ UCMO/Tb30BaHKEM KOMOWMHATOPUKH.



'eomeTprueckasi BepoATHOCTh. Ciy4aiiHbiii BbIOOp TOUKM W3 (GUTYpPhl Ha
TIJIOCKOCTH, U3 OTpPe3Ka U U3 AyT'y OKPY>KHOCTH.

UcnbiTanne. Ycnex U Heyzada. Cepusi MCIbITaHUW [0 TEpPBOro ycrexa.
Cepuss wucnbiTaHui bBepHy/ui. BeposSTHOCTM COOBITHH B CEPUM MCIBITAaHUM
bepnysu.

CrnyyaiiHasi Be/lMUMHA W pacrpefie/ieHMe BepoATHOCTer. MaremaTuueckoe
oXuZaHve U aucriepcus. IIpuMepbl MaTeMaTUUeCKOro OXHMAAHUS — Kak
TeOpPeTUUeCKOro CpeJHero 3HaueHUs Be/IMUMHbl. MaTeMaTuueckoe OXUJaHue U
JUCHepcUs CJy4yalHOW Be/JMYMHBI «UWC/IO YCIIeXOB B CepUU HCHBbITAaHUU
Bepnysun».

[TonsiTvie 0 3akoHe 6oJbIIMX yKcesl. Vi3MepeHUe BepOSITHOCTe!N C MOMOIIbIO
yacToT. Posb 1 3HaUeHre 3aKOHA OOJBIINX UKCesl B TIPUPOZe U 0011ecTBe.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTb N CTATHUCTUKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3y/JbTaTbhl OCBOEHHWS TpPOrpamMMbl yueOHOro Kypca
«BeposiITHOCTh M CTaTUCTHUKa» XapaKTepU3yHTCS:

1) nmaTpuoTHUYeCKOe BOCIIMTAHUE:

MpOSIBJIEHWEM MHTepeca K TIPOLIOMY W  HACTOSIIEMY POCCUUCKOU
MaTeMaTWKH, 1[eHHOCTHbIM OTHOLIEHWeM K  JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUUCKOU MaTeMaTHMUYeCKOMW IIKOJ/bI, K MCIO/b30BaHUK 3THUX
JNOCT)KEHUM B IPYTUX HayKaX U TIPUK/IaZiHBIX cdhepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPABCTBEHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaklaHWHa U peasii3alidd ero
rpaB, TMpeJCTaB/eHMeM O MaTeMaTH4YeCKMX OCHOBax (yHKLHMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYP, SIBJIEHWH, MPOIelyp TPakJaHCKOTo o0iecTBa (Harpumep,
BbIOODBI, OMPOCHI), TOTOBHOCTBIO K 00CY)X/IEHHIO ITUUECKHX TTPO0/IeM, CBSI3aHHBIX
C TIPAaKTUYEeCKMM T[pPUMEHeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX MPUHLUIIOB B JeSITeIbHOCTA YYEHOT0;

3) TpyAoBOe BocliUTaHUE:

YCTaHOBKOM HA aKTMBHOE YydyacTHWe B peLIeHUM TMPAaKTUYeCKUX 3aJau
MaTeMaTH4YeCcKOl HamnpaB/JeHHOCTH, OCO3HaHWEeM Ba)KHOCTHM MaTemMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM JKW3HM [/l YCITelIHOW MpodecCroHambHOU
JesITeIbHOCT W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHLIM BBIOOpOM U
TIOCTPOEHHEM WHAWBHUYaTbHON TpaeKTOpun 00pa30BaHus U XKU3HEHHBIX TJIAHOB C
YUETOM JINUHBIX UHTEPECOB U 0011leCTBeHHBIX TTOTPeOHOCTeH;

4) 3cTeTUYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K  OMOILMOHA/ILBHOMY M 3CTETUYECKOMY  BOCITPHSITUIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, pPacCy>KIeHWH, YMEHHUIO BUJETh
MaTeMaTHhuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOT'0 NMO3HAHMA:

OpUeHTal[Meldd B [IesiTe/lbHOCTA Ha COBPEMEHHYH CUCTEMY Hay4HbIX
Tipe/iCTaB/eHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UesioBeKa, TTPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKu Kak cdepbl ueoBeuecKou
JesiTeNIbHOCTU, 3TaroB €€ pa3BUTHSL M 3HAUMMOCTM /I Pa3BUTUS LIUBU/IU3ALWH,
OB/IafiIeHUeM SI3bIKOM MaTeMaTUKA U MaTeMaTU4eCKOM KYJIbTYPOU KaK Cpe/ICTBOM
MO3HaHUSI MWpA, OBJIAJlEHHEeM TMPOCTEUIIMMM HaBbIKaMH HCCJ/IeJOBATE/IbCKOM
nesiTeNTIbHOCTY;



6) ¢dusnueckoe BocnuTaHue, ¢GopMHUPOBaHHE KY/JIbTYPbl 3[0POBbsS H
IMOLIHOHA/TLHOT0 0/1aromo/TyYus:

TOTOBHOCTBIO TIDUMEHSITb MaTeMaTUueCKrhe 3HaHUsI B HHTepecax CBOEro
3[J0pPOBbS, BeJleHHUS  3/I0pOBOTO  obOpa3a  KW3HM  (370pOBOe  IUTaHUe,
cOa/laHCUPOBAaHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyasgpHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa peduieKCUU, MPU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa Jpyroro uejioBeKa;

7) 3Ko/I0rM4yecKoe BOCIUTAHHUeE:

opueHTal[1ell Ha TIpUMeHeHHe MaTeMaTHUeCKUX 3HaHUM /1S pellleHus 3ajau
B 00/1aCTH COXPAaHHOCTU OKPY’KaroIlled cpefibl, TIJIAHUPOBAaHUS TIOCTYNKOB |
OLIEHKM MX BO3MOXXHBIX TOC/AeJCTBUM [JI1 OKpY>Karolllel cCpejibl, OCO3HaHHWEM
r7106a71bHOT0 XapakTepa 3K0JI0rHYeCcKUX TIPo0/ieM U MyTel X pellieHus;

8) aganTauusa K U3MEHAIMMCS YC/JI0BUAM COLMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K JIeWCTBUSIM B YCJIOBUSIX HEONpeAeIéHHOCTH, MOBBILIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH Uepe3 MPaKTUUeCKyH0 AesiTe/TbHOCTb, B TOM UUC/Ie
YMEHHE YUUTLCSA y [APYTHUX JIHOfel, NpuobpeTaTh B COBMECTHOM [IeTeTbHOCTH
HOBbIe 3HaHUS1, HaBbIKK M KOMIIETeHI[UW U3 OMbITa JIPYTUX;

Heob6X0MMOCTEI0 B (DOPDMUPOBAaHMM HOBBIX 3HaHWW, B TOM YHCIIe
dbopMyIpoBaTh WU, TIOHATHS, TUTIOTe3bl 006 00beKTax U AB/IEHUSIX, B TOM UHCIIe
paHee HEM3BECTHBIX, O0CO3HaBaTh JeUIUTBI COOCTBEHHBIX 3HAHMM W
KOMIIeTeHTHOCTe!, TJlaHUPOBaTh CBOE pa3BUTHUE;

CrOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYHO  CHUTYallMl0, BOCIPHHHAMATh
CTPECCOBYIO CHUTYyallul0 KaK BBI30B, TpeOymOmUid KOHTPMEp, KOPPeKTUPOBATh
TpUHMMaeMble pellleHdss U JeldcTBUsi, (OpMYy/JMpOBaTh W OLIeHWBATh PHUCKU U
roceCTBYs, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATDI

Ilo3HaBaTe/bHbIE YHHUBepPCa/IbHbIe yueOHbIe JeiiCTBHS

Bba3oBble jioruyeckue iefcTBUs:

e BBISB/ISITh M XapaKTepH30BaTh CYLECTBEHHbIE MPU3HAKKM MaTeMaTU4YeCKHUX
OObEKTOB, TOHSTUM, OTHOLIEHWA MeXIy TIOHITUAMH, (OPMYIUPOBATh
orpejie/ieHUs]  TOHATUWM,  yCTaHABAMBAaTb  CyILIeCTBEHHbIM  IPU3HAK
K/JacCU(pUKAI[MK, OCHOBaHUS [/s1 00001leHusI U CpaBHEHHs, KPUTePUU
MPOBOJVMOTO aHa/In3a;

e BOCTIIpUHUMATh, (GOPMYIMpPOBaTb W  TPeobpa3oBbIBaTh  CYXK/EHUS:
yTBepAuTe/bHbIe U OTpHUljaTe/ibHble, eJWHUYHbIe, YaCTHble U 0OIue,
YCJIOBHBIE;



BBISIB/IATH ~ MaTeMaTUUeCKWe  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBOpeunss B (akTaxX, [JaHHbIX, HAOMIOZEHUSX W YTBEP)KAEHUSIX,
Tpe/|jlaraTb KPUTEPHH [I/IS1 BBISIB/IEHUST 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUHIA;
7le/laTh BBIBOJIbI C WCIIO/h30BaHWEM 3aKOHOB JIOTUKH, [eAYKTUBHBIX H
WH/IYKTUBHBIX YMO3aK/IFOUeHUH, YMO3aK/IFOUeHHH 10 aHa/IOTHH;

pa3buparh /O0Ka3aTe/JbCTBA MaTeMaTHUYeCKUX YTBEP)KIAeHUN (TpsiMble U OT
MIPOTHUBHOI0), TPOBOJAWUTL CAMOCTOSITEJTbHO HEC/IOKHBIE [[0OKa3aTebCTBa
MaTeMaTUueCKWx (aKToB, BbICTpaWBaTh apryMeHTalldi0, IIPUBOJUTH
NpUMepbI U KOHTPIpHUMePhI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIEHUS;
BbIOMpaTh criocob pemreHuss y4ueOHOW 3aaud (CpaBHMBATb HECKOJIBKO
BAapMAHTOB peIlleHus, BbIOMpaTh HauboJiee TOAXOMAIIMH C  yUETOM
CaMOCTOSITE/TbHO BbIZIe/IEHHBIX KDUTEPHUER).

Ba3oBble HccieoBaTe/IbCKHe JIefCTBHSA:

MCTI0/Tb30BaTh BOIPOCHI KaK HMCC/IeJ0BaTe/bCKU WHCTPYMEHT T103HaHUS,
dopMy/MpoBaTh BOMPOCH], (PUKCUPYIOIME TIPOTMBOpeuure, TpobsiemMy,
CaMOCTOSITE/IbHO ~ yCTaHaB/IWBaTh HCKOMOe U JlaHHOe, (OpMUPOBaTh
TUIIOTe3y, apryMeHTUPOBaTh CBOIO TIO3UI[HI0, MHEHHE;

MPOBOAUTL TI0 CaMOCTOSITe/TbHO COCTAaB/JIEHHOMY TIUJIaHy HeC/I0>KHBIM
9KCIepUMeHT, HeboJIbIlIoe hCCejoBaHue TI0 YCTaHOBIEHWI0 0COOeHHOCTel
MaTeMaTUUeCKOTo 00beKTa, 3aBUCMOCTel 00BEKTOB MeXKy CO0O0i;
camocCTosTelbHO (hOpMy/IUpoBaTh 0000IIeHNsT ¥ BBIBOJBI TI0 pe3y/abTaTaM
NpoBeJEHHOT0 HAO/IOZIeHNs], WCC/Ie[loBaHMs, OL|eHUBaTh JOCTOBEPHOCTH
T0JTyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUI;

MPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TIPOL[eCCa, a TakKKe BbIJBUTATh
TIPe/ITI0/I0’KEeHHS O eT0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabota ¢ nuadopmarueii:

BBISIB/ISITh HEJJOCTaTOUHOCTb W HW30OBITOYHOCTh MH(OpMAaLUM, [JaHHbIX,
HeoOXOIUMBIX [I/IsI pellieHUs 3a/jauu;

BbIOMpaTh, aHa/JIW3UpPOBaTh, CHUCTEMATHU3WPOBaTh U WHTePHpPeTUPOBATh
MH(OpMaLMIO Pa3/IUUHBIX BUZOB U (POPM Ipe/iCTaB/IeHMUs;

BbIOMpaTh ¢GopMy TIpe[CcTaBieHUs UHPOPMALMM U WIIHOCTPUPOBATh
peliaeMble 3a7aud CXeMaMH, [AuarpaMMaMd, WHOW TpaQUKOd M HX
KOMOMHAITUSIMU;

OLIeHMBaTb HaZEXHOCTb HH(OpPMAaLMKA I0 KPUTEpUsM, Ipe/JI0’KeHHbIM
yuuTesieM UM CPOpMYyIMPOBaHHBIM CaMOCTOSITE/TBHO.

KOMMyHI/IKaTI/IBHblE yYHuBepcCd/ibHbIE y‘-IEﬁHBIe AEﬁCTBHﬂ:

BOCIIPUHUMATh U (hOPMYJIMPOBaTh CYXX/IeHWsI B COOTBETCTBUM C YCJIOBUSIMU
U 1[eJIsIMU 0011leHus1, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pPeHUs



B YCTHBIX M MUCbMEHHBbIX TEKCTaX, AaBaTh IOSICHEHUS T10 XO[Yy pelleHuUs
3aJjaui, KOMMEeHTUPOBaTh MOTy4YeHHbIN pe3y/bTar;

B X0/le 00CY>X/IeHHsI 3a[jaBaTh BOTIPOCHI T10 CYII[eCTBY 00CY>K/[aeMOl TeMBbl,
npo0JieMbl, pelraeMou 3afiaud, BbICKAa3bIBaTh WJIeH, HalleJleHHbIe Ha TIOMCK
pellieHusi, COTOCTaB/sATh CBOU CYXKAEHUS C CYKAEHUsAMU APYTUX
yUaCTHUKOB [Auajora, oOHapy>KWBaThb pa3/vuue U CXOJCTBO TO3WILUH, B
KOpPPeKTHOU (popMe (popMyJIMPOBaTh pa3HOI/IacHsi, CBOU BO3pakeHHus;
Mpe/ICTaB/ISATh ~ pe3y/abTaThl  peIleHds  3a/lauw, 9KCTIepUMEHTa,
WCCJIeJOBaHMYsI, TIPOEKTa, CAaMOCTOSITe/TbHO BbIOMpPaTh hOopMaT BHICTYILIEHUS
C y4éTOM 3a7iau TIpe3eHTaluyd ¥ 0COOeHHOCTel ayAIUTOpHH;

MOHMMAThb M MCII0/Ib30BaTh MPEMMYIIIECTBAa KOMaHAHON U UHAWBU/YA/TbHOU
paboThI MIpH pellleHrH yueOHbIX MaTeMaTUUeCKUX 3aZiau;

MIPUHAMATh 1]e/lb COBMECTHOU [IesiTe/TbHOCTH, TIJIAHUPOBATh OPTaHU3aLiUIo
COBMeCTHOM paboTbl, pacrpefensTh BUAbl paboOT, [A0OroBapuBaThCS,
o0OcCy>k/1aThb MpoIecC U pe3ynbTaT paboThl, 0600I1[aTh MHEHUS] HECKOMBKHUX
JIIoJIeH;

y4acTBOBaTh B TPYyHmoBbIX ¢dopMax paboTel (0OCykaeHus, oOMeH
MHEHUSIMH, MO3TOBbIe IITYPMbI U [IPYTHe), BBITIO/JHATb CBOIO YaCcTb PabOTHI
U KOODAWHWPOBATh CBOU [IEHMCTBUS C J[ADYTMMH WI€HaMH KOMaH/bI,
OlLlIeHMBaTh KaueCTBO CBOETr0 BKJaJa B OOIIMI TMPOAYKT TI0 KPUTEPUSIM,
chopMy/IMPOBaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBHSI.

PEFyJIHTI/IBHbIe YHUBepCA/IbHbIE y‘-IEﬁHble AEﬁCTBHH

Camoopranusanus:

CaMOCTOSITe/TIbHO COCTaBJ/IATh IJIaH, aJlrOPUTM peLleHusl 3aZaud (WIh ero
4yacThb), BbIOMpATh CrOCOO pellleHusi C YUETOM HMEOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTeM, apryMeHTHpOBaTb U KOPpPEeKTHPOBAThb
BapUaHThI pelleHni C Y4ETOM HOBOM MH(OPMAaL1K.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHBIA HHTE/L/IEKT:

B/Ia/IeTh CriocobamMu caMoIipoBepKH, CAaMOKOHTPOJISI TIpoLjecca M pe3yJ/ibTaTa
pellieHrs MaTeMaTUueCcKoW 3a/lauy;

Npe/IBU/IeTb TPYAHOCTH, KOTOpbIe MOTYT BO3HUKHYTD TP PellleHUU 3a/laud,
BHOCUTb KODPEKTHBBI B JIeSITeIbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/THCTB,
Hal/IeHHbIX OILIMOOK, BBISIBJIEHHBIX TPY/[HOCTEH;

OLIeHMBaTh COOTBETCTBUE pe3yJ/bTaTa [esATeTbHOCTU MOCTaBAEHHOU LieJid U
YCJIOBUSIM, OOBSICHSITH NMPHUUMHBI JIOCTVDKEHUS WM HeJOCTIDKEHHS IIeJiy,
HaXOJWTb OIMINOKY, JaBaTh OLIEHKY TIPUOOPEeTEHHOMY OITBITY.

INPEJIMETHBIE PE3YJ/IbTATDI



K koHIly o0yueHuss B 7 KJjacce OOyYarOIIUNCSA TIONyUUT CleLyoIIue
ripeiMeTHbIe Pe3y/IbTaThl:

Yurath wuH(OpMaLMIO, TIpeACTaB/lieHHYI0 B Tabiauijax, Ha /JuUarpammax,
TIpe/ICTaB/SATh [aHHble B BHUZAe TaO/ull, CTPOUTh AUAarpaMMbl (CTONOHKOBBIE
(cronbuartbie) ¥ KPYyroBbie) 0 MaCCUBaM 3HAUEHHUH.

OnucbiBaTh YW WHTEPNPETUPOBATH  peajibHble  UMC/IOBble  JlaHHBIE,
Tipe/iCTaB/IeHHbIe B TaOMMIIax, Ha AMarpaMmax, rpadukax.

Vcrionb3oBaTh [jis ONMCAHUSI JAHHBIX CTaTUCTAYECKHWE XapaKTepPUCTUKU:
cpegHee apudmMeThueckoe, Me/iMiaHa, HauOoJbIllee W HaWMeHbIIlee 3HAUYeHMs,
pa3Max.

VNMeTb mpefcTaB/ieHVe O CAydyaliHOM W3MEHUYMBOCTU Ha TpuMepax LieH,
(bY3nUeCcKuX BeJIMYMH, aHTPOINIOMETPUYECKHX [JaHHbIX, UMEeTb MpeJCTaB/eHre O
CTaTUCTUUECKOW YCTOMUYMBOCTU.

K koHily oOyueHuss B 8 Kijacce OOyYarOImUNCsA TIONyUUT CreLyOIIMe
rpeiMeTHbIe Pe3y/IbTaThl:

W3Bnekatb ¥ TipeoOpa3oBbiBaTh MHGOpPMALMIO, TIPEJCTaBJIeHHYI0 B BU/[E
TabJUL], JUarpaMM, TpadHKOB, TIPeJCTAB/IATL JaHHBIE B BUJe TabOJHII, [Uarpamm,
rpa(uKoB.

OnuchiBaTh JaHHble C TIOMOIIBK) CTaTUCTUYECKUX TOKa3aTesen: CpeJHUX
3HaueHWHM U Mep paccerMBaHus (pa3max, AUCIEePCUs U CTaHJapTHOe OTK/IOHEHUE).

HaxozuTh 4acTOThI UMC/IOBBIX 3HAUEHWHM W UaCTOTHI COOBITHM, B TOM UKCJIe
110 pe3yJibTaTaM U3MepeHU 1 HabJTrojeH .

HaxoauTh BEepPOATHOCTU C/TyUaliHBIX COOBITHM B OIBbITAx, 3HAas BEPOSITHOCTH
3/IeMeHTapHbIX COOBITUM, B TOM UHCAe B OMbITaX C PaBHOBO3MO>KHBIMU
3/IeMeHTapHBIMU COOBITUSIMHU.

Wcnonb3oBaTh rpauueckye MoeNd: AepeBO CIYyUYalHOrO0 3KCIEPUMEHTa,
[ivarpamMbl JDijiepa, YMCI0Bast rpsiMas.

OnepupoBaTh TOHSATUSIMA: MHOXXECTBO, TOJMHOXXECTBO,  BBITIOJIHATh
orepariii  HajJ, MHOXXeCTBaMHM: O00beJuUHEHHWe, TIepeceueHue, OIOJIHEHHE,
TIePeUYUC/ISITh 3/IEMEeHTbI MHOXKECTB, MMPUMEHSITh CBOMCTBA MHOYKECTB.

Wcrionb3oBaTh rpaduueckoe Tpe/iCTaB/ieHHWe MHOXECTB U CBsi3eld MeXAy
HUMHU [IJI1 OTTMCaHUsI TIPOLIECCOB U SIBJIEHWM, B TOM UHMCJ/Ie MPU PelleHUH 3aau 13
JNPYTUX YueOHBIX ITPeIMETOB M KYPCOB.

K koHily oOyueHuss B 9 Kijacce OOyYarOIIUNACSA TIONyUUT CleLyOIIue
rpeiMeTHbIe Pe3y/IbTaThl:

W3Bnekatb u mpeobpa3oBbiBaTh WHGOpPMALMIO, TIPeJCTaBJIeHHYIO B
Pa3MUHBIX HWCTOUHWKAX B BHUZe TabO/uUI], AWarpamMM, rpadHWKOB, ITPe/ICTaB/ISTh
JaHHbBIE B BUZe TaO/ull, AarpaMm, TpadrKoB.



Pemath 3aflaud OpraHW30BaHHLIM TIepeOOPOM BapHUAHTOB, a TakKXkKe C
WCTI0/Tb30BaHeM KOMOMHATOPHBIX TIPaBUI U METOZIOB.

Vcrionb3oBaTh omnucaTebHble XapaKTePUCTUKUA [JI1 MaCCUBOB UMCJIOBBIX
JJAHHBIX, B TOM UMCJIe CpeJHHe 3HaUeHUs1 U Mepbl pacCeMBaHUs.

HaxoauTh 4acTOThl 3HAUEHWM W YaCTOThI COOBITHS, B TOM YUCJ/Ie TI0JIb3YSCh
pe3y/bTaTaMy MMPOBeAEHHBIX U3MepeHN 1 HaO/TI0IeHHH.

HaxoauTb BepPOSATHOCTU C/IydyaliHBbIX COOBITHI B U3yueHHBIX OMbITaX, B TOM
YuC/e B OMbITaX C PAaBHOBO3MOKHBIMU 37IeMEHTapHBIMU COOBITHSIMHU, B CEPUSIX
WCIIBITaHUM [10 TIEPBOT0 yCIiexa, B CepysiX UCIbITaHui bepHyiu.

VMeTb TmipescTaB/ieHMe O CAyuyallHOM BeJMUMHE W O pacripefesieHdd
BEPOSITHOCTEHU.

VmeTb mipefcTaB/ieHe 0 3aKOHe OOJIBIINX Uncesl KakK O TPOsiBJIeHUH
3aKOHOMEPHOCTHU B CJIyualfHOM N3MEHUHUBOCTH U O POJIM 3aKOHA OOJBIINX YKCes B
NpUpPOZe 1 00IIIeCTBe



TEMATUYECKOE IIJTAHUPOBAHUE «Anreopa»
7 KIIACC (3 yaca)

KosinyecTBo yacos JJIEKTPOHHBIEe
HanmMeHoBaHMe pa3/ie/ioB U TeM (udppoBbie)
Ne n/nn Konrponbnsie | IIpakTnueckue
NpoOrpaMmsbl Bcero oOpa3oBaTe/bHbIE
paboThI padoThI
pecypchl
1 Uuca v Berunc/envs. PaljyoHanbHbie 75 ) bubmoreka LIOK
yrcia BxooHotli KoHmpob https://m.edso0.ru/7f415b90
5 Anrebpanueckue BbIpayKeHUs 57 5 bubmoteka LIOK
ITosy2000601i KOHMPO/1b https://m.edsoo.ru/7f415b90
3 YpaBHeHUs1 1 HepaBeHCTBa 20 1 bubmorexa OK
https://m.edsoo.ru/7f415b90
4 KoopayHats! 1 rpaduku. @yHKLMN 24 1 bubmoteka LIOK
ITpomesrcymounas ammecmayus https://m.edsoo.ru/7f415b90
bubmoreka LJOK
> TosToperme i 0bobmere 6 2 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I1O
I[TPO'PAMME 102 (31) 8 0

(M3 HUX BHYTpPUIPEJMETHbIN MOJY/Ib)




7 KIIACC (4 uaca) «Anredpa»

KosnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne i/ KonTtposnbhbie | IIpakTuueckue
NMporpaMmsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchl
[ToBTOpEHMe Kypca anrebOpbI 6 Kiacca 7 1 bubmioreka LJOK
BXx00HOUl KOHMPO/1b https://m.edsoo.ru/7f415b90
1 Uucna 1 BeIuKc/IeHus. ParjpoHanbHbie 75 1 Bubmoteka LIOK
yucia https://m.edsoo.ru/7f415b90
9 Anrebpanueckue BbIpayKeHUsI 34 9 bubmioreka LIOK
ITonyz000601i KOHMPO/1b https://m.edsoo.ru/7f415b90
bubmoreka IIOK
3 ¥ PaBHEHMS 1 HEPABEHCTBA 27 1 https://m.edsoo.ru/7f415b90
KoopavHaTs! 1 rpaduku. @yHKIMN bubmoreka LIOK
4 25 1
ITpomesicymounas ammecmayus https://m.edsoo.ru/7f415b90
bubmoreka IIOK
> Tosropenue n 06obujerme 18 2 https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB ITO
[TPOT'PAMME 136 8 0




8 KV/TACC (3 uaca) «Anredopa»

KomuecTBo yacoB JJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/jie/ioB U TeM (udposBbie)
Ne n/m KontponbHble | TIpakTHuecku
NMporpamMMsbI Bcero oOpa3oBare/bHbIE
paboTbI e paboTbI
pecypchbl
1 Uucna v Beruncenvs. KsajpatHbie KOpHU 15 1 bubmmoreka LIOK
Bx00Holi KOHmMpOo/b https://m.edsoo.ru/7f417af8
’ Uucna v BeruncieHyvs. CrerneHs C Lje/biM 7 Bubmumoreka LIOK
roKasareyiem https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BbpakeHHs1. KBasipaTHbIi c 1 bubnmoreka IIOK
TpExXusieH https://m.edsoo.ru/7f417af8
AnrebpanuecKkyie BbIpaXKeHUs.
4 Anrebpanueckasi Apobb 15 2 bubmmorexa OK
P . AP https://m.edsoo.ru/7f417af8
ITosty20008601i KOHMPpOJ/1b
5 YpaBHeHus1 v HepaBeHCTBa. KBajjpaTHble 15 1 Bbubsmoreka IIOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 YpaBHeHus1 1 HepaBeHCTBa. CHUCTEMBbI 13 bubmmoreka LIOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
- YpasHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 Bubmioreka IIOK
https://m.edsoo.ru/7f417af8
bubmoreka IIOK
8 @yHKMU. OCHOBHBIE TOHATHUSA 5
YHER https://m.edsoo.ru/7f417af8
9 OyHkUMU. YrcnoBble GyHKLIUU 9 bubmoteka LIOK
IIpomesxcymouHasa ammecmayus https://m.edsoo.ru/7f417af8
b K
10 [ToBTOpeHue 1 06061IeHHE( 6 2 ubmaotexa O

https://m.edsoo.ru/7f417af8




OBIIEE KOJIMYECTBO YACOB I1O

[TPO'PAMME 102 8 0
(M3 HUX BHYTPUIIPeMEeTHBIN MO/ /Ib)
8 KV/TACC (4 yaca) «Anreopa»
KosmmuecTBO yacoB J/IeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (iudpposBbie)
Ne n/m KourponbHbie | [IpakTHuecku
NMporpaMmsbI Bcero oOpa3oBare/IbHBIE
paboTbI e paboTbI
pecypchbl
[ToBTOpeHue Kypca anreOpsl 7 Kaacca 7 1
Bxo0Holi KoOHmMpo/1b
Bbubsmoreka IIOK
1 q .K 17
vcra v BeiurciaeHus. KBajipaTHbie KOpHU https://m.edsoo r/7€417af8
? Uucna v BeruncsieHust. CtereHs C LjesibiM 3 1 bubmmoreka IIOK
I0Ka3arejem https://m.edsoo.ru/7f417af8
Anrebpanueckrie BbIpaKeHUsI.
bubmoTeka [IOK
3 Anrebpanueckas 1po0b 20 1
. https://m.edsoo.ru/7f417af8
ITony200080ti KOHMpPO/b
4 YpaBHeHus U HepaBeHCTBa. KBajpaTHble 15 1 bubmoTeka [IOK
ypaBHeHHUs https://m.edsoo.ru/7f417af8
c Anrebpanueckue BbIpayKeHUsl. 7 1 bubmmoreka IIOK
KBazpatHbili TpéxuneH https://m.edsoo.ru/7f417af8
6 YpaBHeHus U HepaBeHCTBa. CUCTEMBI 15 1 bubmoreka IIOK
ypaBHeHUI https://m.edsoo.ru/7f417af8
b K
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 ubmaotexa O

https://m.edsoo.ru/7f417af8




bubmoTeka LIOK

8 PyHKLHH. OCHOBHBIE MOHATHS 7 https://m.edsoo.ru/7f417af8
bubmioTeka LIOK
J DyHKLH. HHCT0BbIE GYHKIMM. 10 https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUe 1 06006IIeHHe. 14 Bubmoreka LIOK
ITpomesxcymounas ammecmayus https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 134

I[TPO'PAMME




9 K/TACC «Anreopa»

KosinuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (judposBbie)
Ne n/m KontponbHble | TIpakTHueckue
NMpOrpamMMblI Bcero oOpa3oBare/ibHbIE
paboThI paboTbI
pecypchbl
Uuncsna v BblUMC/IeHus. [JeliCTBUTe/NbHbIe
1 wnena 9 1 bubmoreka [IOK
. https://m.edsoo.ru/7f419d08
Bx00HOoUl KOHMPO1b
9 YpaBHeHUsl U HepaBeHCTBA. Y paBHEHUS C 14 1 bubmoteka LIOK
O/IHOM TIepeMeHHOMN https://m.edsoo.ru/7f4195d08
3 YpaBHeHus1 1 HepaBeHCTBa. CUCTEMBI 14 9 bubmioreka LJOK
ypaBHeHMi I10/1y20008011 KOHMPO/1b https://m.edsoo.ru/7f419d08
bubmioreka LJOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHCTBa 16 1 https://m.edsoo.r/7£419d08
bubmoreka LJOK
5 D 16 1
YHRRHH https://m.edsoo.ru/7f419d08
6 YucnoBsle noc/ies0BaTe/IbHOCTH 15 1 Bubmorexa OK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3ALIHS 18 5 bubnuoreka LIOK
3HaHuu IIpomesicymounas ammecmayus https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 0

(U3 HUX BHYTPUIIPEIMETHBIA MO/Y/Ib)




TEMATUYECKOE INTAHUPOBAHUE «I'eomeTpusn»

7 KIIACC
KomuecTBo yacoB JJIeKTPOHHbIE
HaumveHoBaHMe pa3/je/ioB U TeM (iudposBbie)
Ne n/nn Kourponbnsle | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchbl
[Ipocreiiiiie reoMeTprueckue PUryphsl U
1 I/I)I() cBoicTBa. 3me EI:{I/IE reOMeq; I/I}:II;CKI/IX 14 1 Bubnmoreka [IOK
. . P P https://m.edsoo.ru/7f415e2e
BeJTUUUH BX0OHOU KOHMpPOb
? TpeyrosbHUKU 29 ) Bubmioreka IIOK
ITony2000601i KOHMPO/Ib https://m.edsoo.ru/7f415e2e
3 [TapannensHble TipsMble, CyMMa YIJI0B 14 1 bubmoTeka [IOK
TpeyroJibHuKa https://m.edsoo.ru/7f415e2e
OKpy>XHOCTb U KpyT. ['eomeTprueckue
4 nocPTy oenus 11 O[})ZCJIC mounzﬂ 14 1 Bubmiorexa [JOK
P P Y https://m.edsoo.ru/7f415e2e
ammecmayus
. Bbubmoteka LIOK
> MosToperve, 0600w erHe Harit 4 1 https://m.edsoo.ru/7f415e2e
OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME 68 6 0

(M3 HUX BHYTPUIIPeMETHBIN MO/Y/Ib)




8 KIIACC «I'eometrpus»

KomuecTBo yacos JJIEKTPOHHBIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontponbHble | TIpakTHuecku
NMporpamMMsbI Bcero oOpa3oBare/bHbIE
paboTbI e paboTbI
pecypchl
. Bubmioreka LIOK
1 4 é B 12 2
eTBIPEXYTOMLHUKH BX0OHOU KOHMpO, https:/m.edsoo.ru/7f417e18
Teopema daseca u TeopemMa 0
2 MIPOMNOPLIMOHAIBHBIX OTPe3Kax, Mo/j00HbIe 15 2 Bubmaotexa OK
POTIOPH P . A https://m.edsoo.ru/7f417e18
TpeyronbHUKYU I10/1y2000601i KOHMPO/Ib
[Tnomazas. HaxoxzaeHnve ruiomazgemn
3 Tpe LII“-IOJ?LHI/IKOB rf\t/moro I‘OJ]IJI;IHABIX ¢bur 14 1 Bubmaorexa OK
pey y yPp: https://m.edsoo.ru/7f417e18
[Tnowagu nojo06HBIX GUTYp
4 Teopema ITudaropa v Hauana 10 1 Bbubmorteka IIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Y16l B OKPY>KHOCTU. BrivicaHHbIe U
OMMCaHHbIe YeThIPeXYTOJIbHUKHU.
bubmoTeka LIOK
5 KacaresnibHble K OKpY>KHOCTU. KacaHue 13 2
. https://m.edsoo.ru/7f417e18
OKpy’xHOCTeur IIpomesicymouHas
ammecmayus
6 IToBTOpEHUE, 0000I1I[eHI e 3HAHUI 4 1 Bubnmorexa TIOK
https://m.edsoo.ru/7f417e18
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 9 0

(U3 HUX BHYTPUIIPEIMETHBIA MO/Y/Ib)




9 KIIACC «I'eomeTrpus»

KosnuecTBo uacos JJIeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboTbI paboThI
pecypchbl
Tpuronomerpusi. TeopeMbl KOCUHYCOB U
1 CIEH COB PeupJeHI/Ie TI:; FOJIBHI/IKO}E; 16 2 Bubmaorexa IOK
y N pey https://m.edsoo.ru/7f41al12¢c
Bxo0Holi KoHMpo/1b
[Tpeo6pa3soBanue nogobusi. MeTpuueckre
BbubmioTeka 1IOK
2 COOTHOLLIEHUS] B OKPYKHOCTHU 10 2
. https://m.edsoo.ru/7f41a12c
ITony2000801i KOHMPO/b
bub6 OK
3 BeKTophI 12 1 nomorexa L
https://m.edsoo.ru/7f41al2c
4 [ exapToBbl KOOpAUHATHI Ha IJIOCKOCTH 9 1 Bubmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
IIpaBUBbHBIE MHOTOYTOJIBHUKY. [l/IMHA
5 OKPY’KHOCTH U IUIOLa/Ib Kpyra 8 Bubmorexa LIOK
Py B ,E[v pyra. https://m.edsoo.ru/7f41al12¢c
Brruriciienue nuioiazei
6 [Bwxenus rnockoctu IIpomedxcymouHnas 6 1 Bubmoreka IIOK
ammecmayus https://m.edsoo.ru/7f41a12c
7 [ToBTOpEHMe, 06001TIeHNE, 7 ) bubnmoreka IIOK
CcrCTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/7f41a12c
OBLIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME 68 9 0

(M3 HUX BHYTPUIIPeMEeTHBIN MOy /b )




TEMATNYECKOE IVNTAHUPOBAHUE «BeposATHOCTH U CTaTUCTHUKA»

7 KIIACC
KosinuecTBo yacoB JJIeKTPOHHbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (qudposBbie)
Ne n/m Kourponbhbie | [IpakTHuecku
NMpOrpamMMblI Bcero oOpa3oBare/IbHBIE
paboTbI e paboThbI
pecypchbl
1 [IpencraBnenue gaHHbix. BxogHoi 7 1 9 bubmmoreka IIOK
KOHTPOJ/Ib. https://m.edsoo.ru/7f415fdc
7 OnucatenbHasi ctatictrka [ToyroaoBoii 8 1 1 bubnumoreka LIOK
KOHTPOJIb https://m.edsoo.ru/7f415fdc
3 CrnyyaiitHasi U3BMEHUMBOCTb 6 1 Bubmiorexa IOK
https://m.edsoo.ru/7f415fdc
bubmoTeka LIOK
4 Brepjenve B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
BeposiTHOCTE ¥ UacToTa CJIy4aliHOTO bubmmoreka LIOK
5 4 1
COOBITHS https://m.edsoo.ru/7f415fdc
5 O06o00611eHre, ciCTeMaTH3alMs 3HaHUH c 1 Bbubnuoreka LIOK
IIpomexyTOouHas aTTecranys https://m.edsoo.ru/7f415fdc
OBLIEE KOJIMYECTBO YACOB I10 34 3 c

I[TPO'PAMME




TEMATNYECKOE IVNTAHUPOBAHUE «BeposATHOCTH U CTaTUCTHUKA»

8 KVIACC
KommuecTBo yacos O/IeKTPOHHbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/mn Konrponbnsie | IIpakTHueckune
NporpamMMsbI Bcero o0pa3oBare/bHbIE
paboThI paboThI
pecypchbl
bubmmoreka IIOK
1 IIpencTtaBneHre JaHHBIX 3 2
PEA A https://m.edsoo.ru/7f415fdc
bubmmoreka IIOK
2 OnucaTenbHas CTaTUCTHUKA 3 1
https://m.edsoo.ru/7f415fdc
. bub OK
3 CnyualiHasi U3BMEHUMBOCTb. 3 1 1 nomorexa L
https://m.edsoo.ru/7f415fdc
bubmioTeka LIOK
4 Brenenue B Teopuro rpado 2
BE/ICHUE B TEOPHIO rPaGos https://m.edsoo.ru/7f415fdc
5 BeposTHOCTb 1 YacTOTa C/TyuyaliHOTO 3 1 1 bubmmoreka LIOK
cobbITHs. [To/yrofoBoii KOHTPOJIb. https://m.edsoo.ru/7f415fdc
6 OnucaresnbHas craTucTyKa. PaccenBanue ) Bbubmoreka LIOK
JaHHbIX https://m.edsoo.ru/7f417fb2
bubmoreka LIOK
7 MHoxecTBa 2
HOMECTS https://m.edsoo.ru/7f417fb2
bubmioTeka LIOK
8 BeposiTHOCTE cityuaiiHOro co6 2 1
POATHOCTE CIIyHautHor PITHA https://m.edsoo.ru/7f417fb2
bubmioTeka 1IOK
9 Brenenue B Teopuro rpado 3
BE/ICHUE B TEODHIO rPaGos https://m.edsoo.ru/7f417fb2
bubmmoreka LIOK
10 % 4
Cryuaidneie coermis https://m.edsoo.ru/7f417fb2
O06o006111eHMe, CCTeMaTH3alys 3HaHUH. 7 1 bubmmoreka IIOK




HPOME)KYTO‘JHaH dTTeCTalus

https://m.edsoo.ru/7f417fb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




9 K/IACC «BeposiTHOCTh U CTaTUCTHKA»

KosinuecTBo yacoB JJ/IeKTPOHHbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m KontponbHsblie | TIpakTHuecKu
NMporpaMmsbI Bcero obpa3oBare/ibHbIE
paboThI e paboTbI
pecypchbl
1 [ToBTOpeHue Kypca 8 knacca BxogHou 4 1 bubmmoreka LIOK
KOHTPOJIb. https://m.edsoo.ru/7f41a302
bubmoreka LIOK
2 4 1
D7IeMEHTLI KOMOHHATOpHIKI https://m.edsoo.ru/7f41a302
3 ['eomeTpuyeckast BepOSATHOCTD 4 1 Bbubmoteka LIOK
IToryrosoBoi KOHTPOJIb https://m.edsoo.ru/7f41a302
4 Wcnbiranus beprysim 6 1 Bubmiorexa [IOK
https://m.edsoo.ru/7f41a302
. bubmoreka [IOK
> CrtyuaiHas BemHa 6 https://m.edsoo.ru/7f41a302
5 O0600111eHMe, KOHTPOJIb. ITpoMeXyToUuHas 10 1 bubmoreka LIOK
arrecTanus https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 34 3 5
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Anrebpa, 7 kmacc/ Makaperues FO.H., Munatok H.I'., HemikoB K.U. u gpyrue,
AximoHepHoe o011iecTBO «M3marenscTBo «IIpocBelijeHre»

» Anrebpa, 8 kmacc/ Mep3nsik A.T'., TTononckuii B.B., fxkup M.C.; oa
penakuueii [Togonbckoro B.E., O611iecTBo ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieHTp « BEHTAHA-I'PA®»; AKIIMOHEpPHOEe 0011[eCTBO
«3parenibeTBO «IIpocBelieHne»

* 'eometpus, 9 knacc/ Mep3nsik A.T'., ITonounckuii B.b., flkup M.C.; nof
peaakiueii I[Tomonsckoro B.E., O6iiiecTBO ¢ orpaHMYeHHOM OTBETCTBEHHOCTHIO
N3narensckuii ieHTp «BEHTAHA-T'PA®»; AKioHepHOe 0011[eCTBO

«3paTtenbCTBO «IIpocBeleHve»

METOINYECKUWUE MATEPUAJIBI JI1 YUUTEJIA

MeToauueckoe TT0ocoOU K MpeIMETHOM JTMHUM yUeOHUKOB T10 anrebpe
FO.H.MakapsiueB, H.I'.'Munatok, K. Hewkos u gp

* ['eomeTtpus, 7-9 knaccel/ Atanacsd JI.C., byty3os B.®., Kagomues C.b. u
apyrue, AKioHepHoe 00611ectBo «/3aaTenbcTBo «ITpocBereHyex»
 'eomeTpus, 8 knacc/ Mep3nsik A.T'., ITonsikoB B.M.; riog, pefakijyeit

[Mogonsckoro B.E., O611jecTBO € OrpaHUYeHHOM OTBETCTBEHHOCTHIO



N3narensckuii ieHTp « BEHTAHA-I'PA®»; AKIMOHEpPHOEe 0011[eCTBO
«3patenbcTBO «IIpocBeleHye»

* 'eomeTpus, 9 knacc/ Mep3nsik A.T'., TTosnskoB B.M.; mox, pefakiuen
[Tomonbckoro B.E., O611ecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
N3narensckuii ieHTp «BEHTAHA-T'PA®»; AKioHepHOe 0011[eCTBO
«3patenbCTBO «IIpocBeleHve»

BBegurteBapuaHT

» MaTemaTuka. BeposSITHOCTb M CTaTUCTHKA: 7-9-e KacChl: 6a30BbIi yPOBEHb:
yueOHHMK: B 2 yacTsx, 7-9 kmaccel/ Beiconkuit U.P., Amenko 1.B.; rox pe.
SAuenko U.B., AkironepHoe o61iectBo «M3narenscTBo «IIpocBeliieHye»

BeenureBapuaHT
IN®POBLIE OBPA30OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETU

NHTEPHET

Beenure bubmoreka LIOK https://m.edsoo.ru/7f415b90






