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I. HIOACHUTEJIbBHASA 3ATINCKA

Pabouas mporpamMma cocrapiieHa Ha ocCHOBe DeiepaibHON paboueit 1mo yueOHOMY peaMeTy « MaremaTukay 0a30BbIid ypoBEHB ( IS 5-9 KitaccoB

00pa3oBaTeNbHBIX OPraHU3aInii) B COOTBETCTBHUE C:
1.- depepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO 00mero oopasosanus (IIpukaz Munmnpocsemenust Poccun Ne 287 ot
31.05.2021 «O06 yrBepkaeHUH PeaepaTbHOTO FOCYIapCTBEHHOTO CTaHAapTa OCHOBHOTO O0IIET0 00pa30BaHUN»);
2. ®enepanbHOii paboyeit mporpaMmoii 0CHOBHOTO 0011ero oopazoBanus o MaremaTtuke (s 5-9 kiaccoB 00pa3oBaTeIbHBIX Opranu3aiuii) — Mockaa,
2023;
4. OcHOBHOM 00pa3oBareNbHON TPOrpaMMoil 0CHOBHOTO ob11ero oopazosanust MBOY «Bocxoanenckas mkona umenu B.M. KpuBopoTtosay
Kpacnorsapnetickoro paitona Pecriyonmuku Kpbim;
6. ITonoxenuem o pabounx nmporpammax, pazpadarsiBaembix mo ®I'OC-2021

Hemssmu u3y4eHUs MaTeMaTHKA Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs SIBIISTFOTCS:
(dbopMHpOBaHHE LIEHTPATIbHBIX MATEMATUYECKUX NOHATUN (YUCII0, BETUYHMHA, TeoMeTpruyeckas GUrypa, nepeMeHHas, BEpOSITHOCTb, (YHKIINS),
00ecTIeYnBarOIINX MTPEEMCTBEHHOCTD U TIEPCIIEKTUBHOCTh MAaTEMaTHUECKOTO 00pa30BaHus 00yJaIONINXCS;
MOIBEJICHHE 00YJaONINXCs Ha JOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H MAaTEeMaTHKU U OKPYKAIOIIETO MUPA, TOHUMaHHE MaTEeMAaTHKH
KaK 4yacTH OOIIel KyIbTypbl 4eJIOBEUECTBA;
pa3BUTHE UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcs, Mo3HaBaTeIbHON aKTUBHOCTH, UCCIIEI0OBATELCKUX YMEHHUH, KPUTUYHOCTH
MBIILJICHUS], UHTEpPeca K U3Y4eHHUIO MaTeMaTUKH;
¢dbopmupoBanue PyHKIIMOHATLHON MaTeMaTHYeCKON T'PaMOTHOCTH: YMEHHUSI pacliO3HABATh MPOSBICHNUS MaTEMaTHUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peasIbHbIX KU3HEHHBIX CUTYAIUSIX U IPU U3YUYEHUU APYTUX YUeOHBIX MPEIMETOB, IPOSBICHUS 3aBUCHMOCTEHN U 3aKOHOMEPHO CTEH,
(dbopMynUpOBaTh UX HA A3bIKE MATEMAaTUKU U CO3/1aBaTh MaTeMAaTUYECKUE MOJIENIH, TPUMEHSTh OCBOCHHBIM MaTeMaTUUECKHIi armapar Ui pelieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATH U OI[CHUBATDH MOJIy4E€HHBIE PE3YIbTaThlI.
JocTtrxenue nesneit odecrieunBaeTcsi pelieHreM CISYIONINX 3a/1a4:
NnpuoOpeTeHre KOHKPETHBIX MaTEMAaTUYECKUX 3HAHWUM NI BBIMOJIHEHUS PACUETOB M COCTABJICHHUS AITOPUTMOB, HAXOXKICHHUSI W IPUMEHEHUS
dbopmyI, BiIaeHUs MPAKTUYECKUMHU MPUEMAMH F€OMETPHUUECKUX U3MEPEHUN U TIOCTPOCHUH, yTeHHs nH(OpMaLuy, TPEICTaBICHHOMN B BUIe TaOIuII,
IrarpamMm U rpaUKoB, KUTh B YCIOBUSX HEOMPEIEIEHHOCTH U MIOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHI;
BbIpa0OTKa YMEHUI (OpMYIHPOBaTH, 00OCHOBBIBATH U JOKA3bIBATh CYKJICHHS, TEM CAMBIM Pa3BUBAIOT JIOTUYECKOE MBIIIJICHHE
pa3BUTHE TBOPUYECKON U MPUKIIAJHON CTOPOHBI MBILIUIEHUS;
pa3BUBaTh y yYalllUXcs TOUHYIO, PALIMOHATIBHYIO U HH(OPMATUBHYIO peub, YMEHHE OTOMpaTh Hanbos1ee MoIX0IAIIHE A3bIKOBbIE, CAMBOJIMYECKHE,
rpaduuecKkue cpesicTBa JUIsl BBIPAXKEHUS CY)KJICHUH U HArJISITHOTO UX MPEACTaBICHHUS.

B 8-9 knaccax MmaTeMaTuka TpaJULIMOHHO M3Yy4aeTcs B paMKax CIEAYIOIUX YUeOHbIX KypcoB: «Anredpa» u «I'eomerpusi». IIporpammoii yaeGHOTO
npeamera «MaremaTHka» U QeepalbHbIM YUeOHbBIM IJIAHOM MPEAYCMOTPEHO BBeJeHHE B 7 - 9 Ki1accax HOBOTO yueOHOTo Kypca «BeposTHOCTb

2



craructuka». UtoOsl obecneunts peanm3anuio TpedoBanuit ®I'OC ocHOBHOTO 00I1IeTr0 00pa3oBaHus, B IPOrpaMMy I0 ajredpe s ydamuxcs 8 u 9
KJIaCCOB J100aBJICHO BEPOSITHOCTHO-CTATHCTHUECKOE COJIEPKAHHE, MPETYCMOTPEHHOE MMPOTrPaMMON K H3yYECHHUIO B HACTOSIIUIN U MTPEIIIECTBYIOINE
roJIbl 00Y4eHHs, a TaKXKe JOOABJICH OJJMH Yac B y4eOHBIN TUIaH»

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 272 yaca: B 8 kiacce — 136 yacos (4 yaca B Hezlento), B 9 kitacce — 136 yacoB(4 yaca B HEZEIIO).
Ha usyuenue kypca «I'eomerpusi» otBoautcst 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heleno), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).

YMK nans neparora BKIIFOYAaeT B ceOsl:

AnreOpa: 8-if kimacc: y4ue6. s o0eoopaszosat. opranusanuii / Makaperae FO.H., Munmaiok H.I'., Hemkos K.U. u ap.;

nox pea. Tensxkosckoro C.A. — yue6HOe ocoOue;

Anrebpa: 9-if kimacc: y4ue6. s o0meoopaszoBat. opranusanuii / Makaperae FO.H., Munmaiok H.I'., Hemkos K.U. u ap.;

nox pen. TensikoBckoro C.A. — yuebHOE nocooue;

Maremaruka. BeposiTHOCTb U cTatucTuka: 7 - 9-e knaccol: 0a30BbIi ypoBeHb: yueOHUK: B 2 yacTax Beicoukuii N.P., Amenko WU.B.; nox pen. Amenko
N.B. Axmmmonepnoe o6mectBo "U3narensctBo "IIpocBenienue”

I'eometpus. 7-9 kmaccer: yue6 nist oomeooOpazoBar.opranuzanuii / Atanacsa JI.C., bByry3os B.®., Kagomies C.b. u ap. yue6HO€ mocobwue.

30P:

bu6mmoteka I1OK https://m.edsoo.ru/7f43259¢

bu6nmoreka L{OK https://m.edsoo.ru/7f42f5a4

bu6mmoreka IIOK https://m.edsoo.ru/7f431d36

bubmuoreka [{OK https://m.edso0.ru/8867209¢

II. COAEP)KAHUE YYEBHOI'O IPEJIMETA

AureOpa

8 KVIACC
Yucia v BIYHCTIEHUS

KBanparnslit kopens u3 yncina. [lonstue 06 uppannoHanbHoM uncie. Jecstuunbie npuOImKeHus upparoHaibHbiX yncenl. CBoicTBa

apumMeTHyecKuX KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAKEHUH U BBIYUCIICHUSM. JefiCTBUTEIBHBIE YUCIA.
Crenens c 1enbIM MoKazareneM u e€ cBoiicTBa. CTaHAapTHAs 3aMUCh YKCTIA.
AsredOpanyeckue BbIpasKeHU s
KBanpatublii TpE€xusieH, pa3aoKeHUe KBapaTHOTO TPEXUWIeHA HA MHOKHUTEIIH.
Anrebpandeckas a1poOb. OCHOBHOE CBOMCTBO anredpandeckoit Apoou. CrnokeHue, BHIYUTaHNEe, YMHOKEHHUE, IeJICHHE aare0panyecKux Jpooeii.
PanmonanbHbIe BRIpaKEHUS U UX IPe0Opa3oBaHueE.
YpaBHeHHUS n HEPaBeHCTBA



KBanpatnoe ypaBHeHUE, popMyiia KOpHEH KBaapaTHOTO ypaBHeHuUs. Teopema Bueta. Perenne ypaBHeHU, CBOAAIIMXCS K TMHEHHBIM U
kBagpatHbIM. [IpocTeiiiine 1poOHO-palMoOHaTbHbBIE YPABHEHUS.
I'padmyeckas nHTEpIIpETALINS YPAaBHEHUH C IBYMSI TIGPEMEHHBIMH U CUCTEM JIMHCHHBIX YPAaBHEHUH C ABYMS IMEPEMEHHBIMU. [IpuMepsl pemeHus: CHCTeM
HEJIMHEHHBIX YPABHEHUH C ABYMsI [IEPEMECHHBIMM.
Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CIIoCOO0M.
Uucnossie HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0THOM NepeMeHHON. PaBHOCHIIBHOCTE HEPaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJTHOU
nepeMeHHoN. CUCTeMBbI JIMHEWHBIX HEPABEHCTB C OJJHOM MEpeMEHHOM.
DyHKIUHA

[Toustue pynkuun. O6IaCTh OMpEIeICHUS U MHOXKECTBO 3HaUeHU QyHKIu. CriocoObl 3a1anus QyHKIIAM.
I'paduk pynkuuu. Yrenue cpoiictB ¢pyHkIMM 1o e€ rpaguky. [Ipumepsl rpagukoB GyHKINN, OTpaKaOIIUX PEATbHBIE TPOLIECCHI.
DYHKIMU, OTIMCHIBAIONTUE TIPSIMYIO  OOpaTHYIO MPOTIOPIUOHATBHBIC 3aBUCUMOCTH, UX Tpaduku. OyHKIUU y = X2, y = X3, y = VX, y=|x|. I'pacduueckoe
pellIeHNe YPaBHEHUW U CUCTEM YPAaBHEHHIA.
9 KITIACC
Yucia u BIYUCTICHUSA

PanmonaneHble ynca, HppaloHaibHbIE YHCia, KOHEUHbIE M OECKOHEUHbIE IeCATUYHbIE ApoOu. MHOKECTBO AEWCTBUTEIBHBIX YUCEIL,

NeMCTBUTENbHBIC YKClia Kak OECKOHEUHbIE IeCATUUHbIE 1po0u. B3anMHO 0/HO3HaYHOE COOTBETCTBUE MEKYy MHOKECTBOM JIEUCTBUTEIBHBIX YHCEN U
KOOPJIMHATHOM MPSIMOMA.
CpaBHEHHE NEUCTBUTEIBHBIX YHCEN, apu(METUUECKUE JCHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHpE.
[TpubmmkE€HHOE 3HAUeHNE BEJTMYHHBI, TOUHOCTD NpuOmkenus. Okpyrienue uncen. [Ipukuaka u oleHka pe3yabTaToOB BHIYMCICHUI.
YpaBHeHUs] M HEPABEHCTBA

JluneiiHoe ypaBHeHuE. PelieHre ypaBHEHUM, CBOASAIIUXCS K JIMHEHHBIM.
KBagparHoe ypaBHeHue. Penienue ypaBHeHU, CBOAAIIMXCS K KBaJpaTHbIM. bukBaaparHoe ypaBHenue. [IpuMepsl penieHust ypaBHEHUN TPEThel U
YeTBEPTOU CTENEHEN Pa3JI0KEHUEM Ha MHOKUTENHU.
Pemenue npoOGHO-palliOHANTBHBIX YpaBHEHUH. Pellienne TeKCTOBBIX 33/1a4 alre0pandyeckKuM METOJIOM.
YpaBHeHHe ¢ ABYMs IEPEMEHHBIMU U ero rpaduk. Pemenune cucreM AByX TUHEHHBIX YpaBHEHUI ¢ ABYMs MEpeMEeHHbIMU. Pelienue cucreM AByx
ypaBHEHUH, OJTHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOpoil crenenu. ['paduueckas nHTEpIpeTalus CHCTEMbI YPaBHEHUH C IBYMS TIEpEMEHHBIMH.
Perienune TeKCTOBBIX 3aj1ay anreOpandeckuM CrocoOoM.
UucnoBsie HEpaBEHCTBA U UX CBOMCTBA.
Pemrenne nuHEHBIX HEPABEHCTB C OJIHOM MEpeMeHHOW. PemieHue cucreMm JMHEHHBIX HEPABEHCTB C OJHOUM mepemeHHOU. KBagpaTHble HepaBeHCTBA.
I'padmyeckas uHTEpIpETAllMsI HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMHU.
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DyHKUUHA

KBangparnunas ¢pynkius, e€ rpaduk u coiictsa. [lapabosna, KoOOpAUHATHI BEPIIMHBI TAPa00Ibl, OCh CHMMETPUH MAapadOJIbL.
Ipaduku Gpyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = \x, y = |x| u ux cBoiicTpa.
YucJioBbIE 0CJIE10BATEJIBHOCTH U MIPOrPECcCUH

[ToHsITHE YMCIIOBOM MOCIIEIOBATEILHOCTH. 3aJaHNUE TTOCIEA0BATEIHLHOCTH PEKYPPEHTHOU (popMyItol U GopMyIion n-To WieHa.
Apudpmerrueckas 1 reoMeTpudeckas nmporpeccuu. opmyisl 7-To WwieHa apuhMETHIECKONW U TE€OMETPHUIECKOM MPOrPECCHid, CYMMBI TIEPBBIX /1 YJICHOB.
N3obpaxenue wieHOB apuMETHUIECKON U TEOMETPUIECKON MTPOrPECCHI TOUYKaMU Ha KOOPAMHATHOU TIIOCKOCTH. JIMHEHHBIN 1 SKCTIOHEHITUATBHBIN
poct. CloxHbIe

BeposATHOCTH U CTATUCTUKA
7 KJIIACC

[IpencraBienue naHHBIX B BUJE TaONUll, qUarpaMmm, rpadukoB. 3anogHeHHe Ta0lNll, YTE€HHE U IOCTPOEHUE AUarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) U
KpyroBbIx). UteHue rpaukoB peanbHbIX MpolieccoB. M3pneuenne nupopMaluy U3 AuarpaMm 1 TabInll, UCTIOJIb30BaHUE U UHTEPIIPETALIMS JaHHBIX.
OnucarenpHasi CTaTUCTHKA: cpegHee apudmMeTndyeckoe, Merana, pa3Max, HanuboJblllee 1 HauMeHbIIIee 3HaueHusl Habopa YUCIIOBBIX TaHHBIX. [IpuMepbl
CIIy4alHOW M3MEHYMBOCTH.
Crny4daifHBI DKCIIEPUMEHT (OTBIT) M ciaydaitHoe coObITHE. BeposTHOCTh M yacToTa. POoh MamoBEpOATHBIX M MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B
npupoe u B odiectse. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.
I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Yucio pédep u cymMapHas cTerneHnp BepiuH. [IpencraBnenue o cBsizHoctu rpada. Llenn u mukiel. [lytu B
rpadax. O6xon rpada (suinepoB myTh). [IpencraBnenne 06 opueHTHpPOBaHHOM rpade. Pemenne 3amad ¢ momMorbio rpados.
8 KUIIACC

[IpencraBienue qaHHBIX B BUAE TaOIUI, 1Uarpamm, rpadukoB.
MHo3x€ecTBO, 2JIEMEHT MHO>KECTBa, OJIMHOKecTBO. Onepaluu HaJl MHOXKECTBaMuU: 00beIMHEHUE, IIepecedeHne, nonojiHeHre. CBoiicTBa onepanuii Haj
MHO>KECTBAMU: NEPEMECTUTEIBHOE, COUeTaTeNIbHOE, pacipeenuTeiabHoe, BKioueHus. Vcnonp3oBanue rpaduueckoro npeacTaBieHus MHOXKECTB st
OIMCAHUs PEAIbHBIX MPOLECCOB U SIBIICHUH, IPU PEIICHUH 3a/a4.
N3mepenue paccenBanus AaHHbIX. Jlucrepcus U cTaHAAPTHOE OTKJIOHEHHE YUCIOBBIX HAaOOpoB. JluarpaMma paccenBaHHUs.
DneMeHTapHbIe COOBITUS CiydaiiHOro onbiTa. CiydaiiHple coObITHS. BeposTHOCTH coObITHI. ONBITEI ¢ PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObrTusiMu. CryyaitHbiii BEIOODP. CBSI3b MEX1Yy MaOBEPOSATHBIMU U MPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOILIECTBE U HAYKE.
JlepeBo. CBolicTBa JepeBbEB: €AMHCTBEHHOCTh MyTH, CYIIECTBOBAHHWE BHUCSUEH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BepIIUH U yucioMm pédep. [IpaBuio
yMHOKeHus1. Pemienue 3a1a4 ¢ momMoipio rpados.
[TpotuBomnonoxHsle coObITHs. Juarpamma DOiinepa. OObeauHeHue M mnepecedeHue coObiTid. HecoBmecTHble coObiTHS. PopMyna CIOKEHUS
BepOATHOCTEH. YciioBHast BepoaTHOCTh. [IpaBuino ymHoxenus. HezaBucumsie coObiTus. Ilpeacrasienne skcnepuMenTa B BUje epeBa. Pemenue 3a1au
Ha HaX0>KJIEHUE BEPOATHOCTEN C MIOMOILBIO IEPEBA CIIY4aliHOIO SKCIIEPUMEHTA, AUAarpaMM ODUiepa.
9 KVIACC



[IpencraBnenue JaHHBIX B BUJE TAOIUII, JUarpaMm, rpadukoB, HHTEpIpETalHs JaHHBIX. UTeHHe U TIOCTPO €HUE TadIull, JHarpamMm, rpauKoB 110
peanbHBIM JAHHBIM.

IlepecranoBku u (pakropuan. Coueranus u yucio coueranuid. Tpeyronpuuk [lackans. Pemenue 3aqau ¢ Ucnonb30BaHHEM KOMOMHATOPHUKHY.

I'eomerpuueckast BeposTHOCTh. CitydaifHbIi BEIOOP TOUYKHM U3 (PUTYPHI HA TUIOCKOCTH, U3 OTPe3Ka U U3 Iy OKPYKHOCTH.

Wcneitanue. Yenex u Heynaua. Cepus ucneltanuii 10 nepsoro ycnexa. Cepus ucnbiTanuil bepaymiu. BeposTHocTH cOOBITHI B CEpUU UCTIBITAHU i
beprymu.

CrnyuaiiHasi BeIMYMHA U paclipesiesieHue BeposiTHOCTeH. MaremaTinieckoe oxXujanue u aucnepcus. [Ipumepbl MaTeMaTndeckoro 0)kKMIaHus Kak
TEOPETUYECKOTO CPEIHETO 3HAYCHUS BEIUYMHBI. MaTeMaTH4ecKoe OKHUIaHNE U JUCIIEPCHSI CIIy4allHOW BEJIMYUHBI «9HCIIO YCIIEXOB B CEPUU UCIIBI TAHUN
beprymm».

[TonsTue o 3akoHe OoJsibIINX yKcen. M3MepeHne BepossTHOCTEN ¢ TOMOIIbIO YacTOT. PoJib M 3HaU€HUE 3aKOHA OOJIBIINX YUCEI B IPUPOJIE U
oOmiecTBe.

I'eomerpusn

8 kimacc
YerbipéxyronpHuku. [lapamienorpamMm, ero npu3Haku 1 cBoiicTBa. YacTHbIE ciyyan nmapajuieaorpaMMoB (IPsIMOYTOJIBHUK, pOMO, KBaJpar), UX
MIPU3HAKK U CBOMCTBA. Tpamemnus, paBHOOOKas Tpamernus, e€ CBoMcTBa U npu3Haku. [IpsMoyroipHas Tpamemwus.
Meron ynBoenust meauansbl. LlentpanbHas cummetpusi. Teopema daneca U TeopeMa 0 MPONOPIIMOHATBHBIX OTPE3KaX.
CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHuUKa.
[TogoOue TpeyroabHUKOB, K03 duiineHT nmoaoous. [Ipuznaku nomoous TpeyroasHUKoB. [IpuMenenne moqooust Mpy PemIeHNH MPAKTHYECKUX 3a/1a4.
CpoiicTBa muiomnaaei reomerpudeckux puryp. @opmysnsl Ui M0 TPEYTOJbHHKA, MapajuiesiorpaMma, pomoa u Tpanenui. OTHOIICHHE
IO IeH TT0T00HBIX QUTYD.
Brruncnenue mioiaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTo Oymare.
Teopema [Tudaropa. [Ipumenenue reopemsl [Iudaropa npu perreHun NpakTUYECKUX 3a1a4.
CuHyc, KOCHHYC, TAHT'€HC OCTPOTO yria MPSIMOYroJbHOTO TpeyrojbHuKa. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHoMerpruueckue QyHKIUu
yrioB B 30, 45 u 60°.
Brnncannble U leHTpaIbHBIC YIIIbI, YTOJI MKy KacaTeIbHOU U XOPJOH. YTIIbl MEXAy XOpJaMH U CeKyIIUMHU. BriricaHHbIe U ONKCaHHbIE
4eThIPEXYroJbHUKH. B3aumMHoe pacnonoxenue IByx okpyxkHocteil. Kacanue okpyxnocreit. O01iue kacaTeabHble K JBYM OKPYXHOCTSIM.
9 KVIACC
Cunyc, kocunyc, TaureHc yrios ot 0 1o 180°. OcHOBHO€ TPUTOHOMETPUUYECKOE TOXKAECTBO. POPMYJIbI IPUBEIACHHUS.
Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M TEOPEMA CUHYCOB. PelleHne npakTUYecKuX 3a1ad ¢ UCIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.
IIpeo6pazoBanue nogodbus. [1ogo61e COOTBETCTBEHHBIX JIEMEHTOB.



TeopeMa 0 IpoOU3BEACHUHN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEIACHUH OTPE3KOB CEKYIIUX, TEOpPEMa O KBAaIpaTe KacaTeIbHOM.

Bekrop, 1uHa (MOysib) BEKTOpPa, COHAIIPABIICHHBIE BEKTOPBI, IPOTUBOIIOJIOKHO HAIPaBIECHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEepaluy HaJl BEKTOpaMu. PaznokeHue BeKTopa 1o ABYM HEKOJUIMHEapHbIM BekTopaM. KoopauHnats! Bekropa. CkansipHOE IPOU3BEICHHUE
BEKTOPOB, IIPUMEHEHHUE VISl HAX0KICHUsI IJIUH U YTJIOB.

JlexapTOBBbI KOOPAMHATHI HA IJIOCKOCTH. Y PaBHEHHUSI IPSIMOM M OKPYKHOCTH B KOOPJMHATAX, [IEPECEYEHUE OKPYKHOCTEN U IPsIMBIX. MeTox
KOOPAMHAT U €0 IPUMEHEHHUE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. JJIMHA OKPYKHOCTH. I'pagycHas u paauaHHas Mepa yriia, BBIYMCIIEHHUE JUIMH AyT OKpykHOcTel. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBKeHUs MIIOCKOCTH ¥ BHYTpEHHUE CUMMeETpun (uryp (3reMenTapHbie mpeacrasienus). [Tapamensusiii nepenoc. [ToBopoT.

III. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TTPOI'PAMMBI YYUEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTAThI 0CBOCHHS MPOrpaMMbl Y4eOHOT0 Kypca «AJredpa» XapakTepu3ylTcs:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpeca K MPOIIJIOMY M HACTOSIIIIEMY POCCUICKONH MaTeMaTHKH, LIEHHOCTHBIM OTHOLLIEHUEM K JOCTH)KEHUSM POCCUNUCKUX MaTEMaTHUKO B
U POCCUICKOM MaTeMaTU4YeCKON HIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHHH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpasKIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHHIO 00A3aHHOCTEN rpaskJaHNHA U pealn3allii ero npas, IPeICTaBICHUEM O MaTEMaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUM, IPOLEAYp IPaKJaHCKOTo 00111ecTBa (Hanpumep, BbIOOPHI, OMIPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO ITHUYECKUX ITPoOIieM,
CBSI3aHHBIX C MTPAKTUYECKUM MIPUMEHEHUEM JOCTH)KEHUI HAyKH, 0CO3HAHHEM BaKHOCTH MOPAIbHO-3TUYECKUX IPUHIIUIIOB B ACATEILHOCTH YYEHOTO;
3) TpyAOBOE BOCIIMTAHME:

YCTaHOBKOW HA aKTUBHOE YYaCTHE B PEHICHUH MTPAKTHUECKUX 33/1a4 MaTeMaTHYeCKON HAIPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUH BCEH KU3HU JJIs YCIIETHON MPO(eCcCHOHATBHOM IESTEILHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM

BBIOOPOM U TIOCTPOCHUEM MHIMBUIyaTbHOU TPACKTOPUHU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
noTpedHOCTEH;
4) 3cTeTM4YecKoe BOCIIUTAHME:



CIOCOOHOCTBIO K AMOIIMOHAILHOMY U 3CTETUYECKOMY BOCHPHUSATHIO MaTEMaTHYECKUX 0OBEKTOB, 33a/1a4, PEIICHUH, pPacCyXIeHUH, YMEHUIO BUIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpHUEHTAILMEN B IEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX IIPEJICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPObI U
oOrmiecTBa, MOHUMaHUEM MaTEeMaTHIECKOM HAyKH Kak Cephbl YeIOBEUYECKOM NeSITeIbHOCTH, 3TANIOB €€ pa3BUTHUS M 3HAUUMOCTH JUIS Pa3BUTHS
LMBUJIN3ALIMH, OBJIA/ICHUEM SI3bIKOM MAaTEMAaTUKU U MAaTEMaTHUECKOM KyJIbTYpOH KaK CpEACTBOM MO3HAHUS MHUpPA, OBJIAJACHUEM IPOCTEHIINMU
HaBbIKaMU UCCIIEZIOBATEIbCKON 1€ATEIbHOCTH;

6) dpuznueckoe BocnuTanue, popMupoBaHHE KYJbTYPhI 310POBbSI H IMOLMOHAJIBLHOIO0 0J1aroNOJIy4YHus:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTUYECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10pOBbs, BEACHUS 3J0POBOT0 00pasa KM3HHU (3J0pOBOE MUTAHUE,
cOaaHCHUPOBAaHHBIN PEXKUM 3aHATUN U OTIbIXA, PETYIspHas pu3ndecKkast akTUBHOCTD), CPOPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUN, TPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TaKOr'o K€ IpaBa JAPYyroro 4ejaoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHEHTAaIlMel Ha TPUMEHEHNE MaTeMAaTUYECKUX 3HAHUMN JUI pellieHus 3a7ad B 00JaCTH COXPaAaHHOCTHU OKpY»Karolleil cpeibl, INIaHUPOBAaHUS MOCTYIKOB
Y OLIEHKH UX BO3MOKHBIX HOCIIEACTBUM ISl OKPYXKAIOIIe cpesibl, 0CO3HAaHUEM II00aIbHOTO XapaKTepa 3KOJOTUYECKUX MPOo0ieM U MyTell UX peuieHus;
8) ajanTanms K M3MEHAIOLUMCS YCI0OBUAM COLMAJIBHOM M IPUPOJAHOM Cpelbl:

TOTOBHOCTBIO K IEHCTBUSM B YCIOBHSIX HEONPEACIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Y€Pe3 MPAKTUYECKYIO EATEIBHOCTD, B TOM
qHCcJIe YMEHUE YUUTBCS Y APYTHUX JIIOJEH, TPHUOOpPETaTh B COBMECTHON JIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMY U3 OMBITA IPYTHX ;
HE00X0AMMOCTBIO B ()OPMUPOBAHNN HOBBIX 3HAHUH, B TOM 4YHCIIe GOPMYIUPOBATH UIEH, IOHATHS, THIIOTE3bl 00 0OBEKTAX U SIBJICHUSAX, B TOM YUCIIE
paHee HEM3BECTHBIX, 0CO3HABATh 1€(UIMTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INTaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KAaK BbI30B, TPEOYIOIINNA KOHTPMEP, KOPPEKTUPOBATh
IIPUHUMAEMbIE peIleHHs U AeHCTBUS, (GOPMYIMPOBATh U OLEHUBATh PUCKU U MOCIEACTBUSA, (POPMUPOBATH ONBIT.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe1bHBIE YHHBepcaJbHbIe Y4eOHbIe JeiicTBHSA
Ba3zoBble 1oruyeckue geficTBUA:

BBISIBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIEC IPU3HAKA MAaTEMaTHUECKUX OOBEKTOB, MOHATHH, OTHOIIEHUH MEX 1y OHATUAMH, (GOPMYIHPOBAThH
oTpeieNIeHus MOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pHUKAIIMU, OCHOBAHHUS 7151 0000LIEHNS U CPaBHEHUS, KPUTEPUU TIPOBOMMOTO
aHaJn3a;

BOCIIPUHUMATh, (POPMYIHPOBATh U MPeoOPa30BbIBATH CY)KJICHUS: YTBEpAUTENIbHbIC U OTpHULIATENbHbIE, €IMHUYHbIC, YACTHBIE M 00II1E, YCIOBHBIE;



BBISIBJISITH MATEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MIPOTHBOPEYHs B (DaKTax, TaHHBIX, HAOIIOJACHUSX U YTBEPKICHUIX, TIPeIaraTh
KPUTEPUH JUIS BBISIBIICHHS 3aKOHOMEPHOCTEH U MPOTHBOPEUHIA;

JIeNIaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACTYKTHBHBIX M HHIYKTHBHBIX YMO3aKIIOUCHHUH, YMO3AKITFOUCHUH TI0 aHAJIOTHH;

pa3bupark J0Ka3aTeILCTBA MATEMATHUECKUX YTBEPKICHHUH (MIPSAMBIC U OT IPOTHBHOTO), IPOBOJIUTH CAMOCTOSTEIILHO HECIIOXKHBIC JI0KA3aTeIIhLCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAMBATH APTYMEHTAIIHIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBECHHBIC PACCYKICHHUS,

BBIOMpATH CIIOcO0 pemeHus yaeOHO# 3a1auu (CpaBHUBATh HECKOJILKO BAPHAHTOB PELICHUS, BRIOMPATh Har00JIee MO IXOSAIIHA ¢ YIETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejibcKue aeicTBUS:

KCIIOJIH30BaTh BOMPOCHI KaK UCCIIEIOBATENbCKII HHCTPYMEHT TTO3HAHUSI, (POPMYIUPOBATH BOMIPOCHI, (GUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIIeMY,
CaMOCTOSITEJILHO YCTaHABJIMBATh HCKOMOE U JaHHOE, (HOPMUPOBAThH TUIIOTE3Y, apTyMEHTHUPOBATh CBOIO TTO3UIIUI0, MHEHHE;

MIPOBOJIUTH 110 CAMOCTOATEIILHO COCTABJICHHOMY TUIAHY HECJIOXKHBIN SKCIIEPUMEHT, HEOOJBIIIOE NCCIEA0BaHUE TI0 YCTAHOBJICHUIO 0COOEHHOCTEHN
MaTeMaTHYEeCKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

CaMOCTOSITENIbHO (POpMYyTUPOBATH 0O0OIIEHHSI M BBIBOIBI IO PE3ybTaTaM MPOBEAEHHOTO HAOIIOICHUSI, UCCIIEOBAHUS, OIICHUBAThH JJOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTAaTOB, BHIBOJIOB M 0000IICHNI;

MMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH TIPENOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTH U 30BITOYHOCTh MH(DOPMAIINH, JAHHBIX, HEOOXOJUMBIX JUIsl pELICHHS 3a/1a4H;

BBIOMpATh, AHATTU3UPOBATH, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO Pa3IMYHBIX BUAOB U (DOPM MpE/ICTaBICHHUS,;

BBIOMpATH (OopMy Ipe/ICTaBICHUS UHPOPMAIMK U WILTIOCTPUPOBATH peliaeMble 3a7jaui CXeMaMu, IarpaMMaMi, HTHOU TrpaduKoi 1 ux
KOMOMHAIUAMU;

OIICHUBATh HAJEKHOCTh HHPOPMAIIMH IO KPUTEPUSIM, MTPEATI0KEHHBIM YUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.
KoMMyHMKaTHBHbIE YHUBEpPCaJIbHbIE y4eOHbIe 1eiCTBUS:

BOCIPUHUMATH U (OPMYIUPOBATH CYK/ICHUS B COOTBETCTBUU C YCIIOBUSAMH U IEJIIMU OOLIEHUS, SICHO, TOYHO, FPAMOTHO BBIPa)KaTh CBOIO TOUKY
3peHus B yCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y pPeUIeHUs 3a7jaui, KOMMEHTUPOBATh MOJIy4YEeHHBIH PE3yabTar;

B X0/JIe 00CYX/IeHUs 33a[]aBaTh BOMPOCHI MO CYIECTBY 00CYkAaeMOoil TeMbl, MpoOIeMbl, perraeMoi 3aa4u, BRICKa3bIBaTh UJICH, HAlIEJICHHBIE Ha MOKCK
pEIIeHHUS, COTIOCTABIISITh CBOU CY)KJICHUS C CY)KJICHUSAMHU IPYTUX YYAaCTHUKOB JIMAJIOra, 0OHAPYKUBATh pa3IndyKe U CXOACTBO MO3UIHI, B KOPPEKTHOM
dbopme hopmynupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

MIPEJICTaBIATh Pe3yNbTaThl PEIICHUS 3a/Ia4H, SKCIIEPUMEHTa, UCCIEAOBAHUS, TPOEKTa, CAMOCTOSITEILHO BEIOMPATh (hOpMaT BRICTYIICHHUS C YUETOM
3a/1a4 MPe3eHTAIlN U 0COOEHHOCTEHN ayIUuTOPHH;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMaHIHON ¥ MHAUBUAYAILHON paOOTHI MPHU pelIeHNH yueOHBIX MaTeMaTHYECKUX 3a]1a4;

MIPUHUMATS 1€JIb COBMECTHOU JAESITeTbHOCTH, TUIAHUPOBATh OPTaHU3aAIII0 COBMECTHOM pabOThI, paclpeeisiTh BUABI padoT, JOrOBapUBAThCH,

o0cCyX/1aTh MPOLIECC U Pe3yNIbTaT paboThl, 060011aTh MHEHHS HECKOJIBKUX JIIOJICH;
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y4acTBOBATh B TPYHIOBBIX opMax paboTel (00CYykIeHNs, 0OMEH MHEHHUSIMH, MO3TOBBIC IIITYPMBI U IPYTHE), BBIMOJHATH CBOIO 9acTh PabOTHI
KOOPAMHUPOBATH CBOM JCHCTBHUS C IPYTUMH WICHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOET0O BKJIA/Ia B OOIINI MPOIYKT O KPUTEPHSIM,
cOpPMYIIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.
PeryasiTuBHbIe yHHBepcaJbHble YUeOHbI€ TeiicTBUSA
Camoopranu3zanus:

CaMOCTOSITENILHO COCTABJIATH IIJIaH, aJITOPUTM PELICHUS 3a1a4u (UM €ro YacTh), BEIOUPATh CIOCO0 pELICHHs C YUETOM UMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ YUETOM HOBOM HH(OpPMAITHH.
CaMOKOHTPOJIb, SMOIIMOHAILHBIN HHTEIIICKT:

BJIQJIETh CITIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIIecca M Pe3yJibTaTa PeIIeHHsI MaTeMaTHIeCKOH 3a1aun;

MPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUH 33]]a9l, BHOCHTH KOPPEKTHBEI B JIESITEIIHHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB,
HalIEHHBIX OIINOOK, BBISIBIICHHBIX TPYTHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJbTaTa ACATEIHHOCTH TIOCTABICHHOMN eI U YCIOBHSM, OOBSICHSATH IPUYMHBI JOCTIKEHHSI MITH HETOCTHKCHHUS T1eITH,
HAXOJIUTh OMIMOKY, aBaTh OLIEHKY TPUOOPETEHHOMY OnbITY.

NPEAMETHBIE PE3YJIbTATHI

K xonIty 06yueHus B 8 kiacce 00yJaronuiics MoayduT CICTYIONINE TPEIMETHBIC PE3YIbTATHI:
Yucsa v BIYUCTICHUS

Hcnonb30BaTh HaYalbHbIE MTPEICTABICHHS O MHOXKECTBE IEHCTBUTENIBHBIX YHCET JJISl CPAaBHEHUS, OKPYIJICHHUS U BBIYMCIICHUI, N300paxarh
JIEMCTBUTENbHBIC YMCIa TOYKAMHU HAa KOOPAWMHATHOMN MPSMOM.

[IpumeHsTh NOHATHE apU(METHUECKOTO KBaIPATHOTO KOPHSL, HAXOAUTh KBaIpaTHbIE KOPHHU, UCIOJIb3Ys MPU HEOOXOIUMOCTH KaIBKYISATOD,
BBITIOJIHATH IPe0Opa30BaHus BRIPAKEHUM, COJIEPIKAIINX KBAIPATHBIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBath 3anucu 60IbIINX U MaJIbIX YUCEIl ¢ IOMOIIbIO IECATUYHBIX Ipo0eil u cteneHeit yucna 10.
AsredOpanyeckue BbIpasKeHU s

[IpuMeHSTh MOHATHE CTETIEHU C LIEJIbIM MTOKa3aTeIeM, BBIIOIHATH MpeoOpa3oBaHusl BIPAXKEHUN, COAEPIKAIINUX CTEIIEHH C IIeJIbIM MTOKa3aTeIeM.

BhINonHATE TOXAECTBEHHBIE TPE0oOpa30BaHusl palliOHaIbHBIX BRIPAXKEHUN HA OCHOBE MPaBWJI JCHCTBUI HAJl MHOTOWICHAMH U alreOpandyecKuMu
IPOOSMH.

PacknanpiBaTh KBagpaTHbIA TPEXUWIEH HA MHOKUTEH.

[TpumenHsaTH MpeoOpa3oBaHMsl BRIPAKEHUHN TS PEIICHHS Pa3lUYHbIX 33/1a4 U3 MAaTeMaTUKU, CMEXHBIX TIPEIMETOB, U3 PEabHON MPAaKTUKH.
YpaBHeHHS U HEPABEHCTBA

Pemrate nuHeliHbIe, KBapAaTHBIE YPABHEHHS U PALIMOHATIBHBIE YPABHEHUS, CBOAAIINECS K HUM, CUCTEMBI JIBYX YPaBHEHUU C IBYMS IEPEMEHHBIMHU.
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[TpoBOIUTH MpOCTEHIIE NCCIICAOBAHMS YPABHEHUI U CUCTEM YPaBHEHUH, B TOM YHCIIE C IPUMEHEHHUEM Irpa(puyecKux MpecTaBIeHHHI
(ycTaHaBnMBaTh, UMEET JIM YPaBHEHUE WJIM CUCTEMA YPABHEHUN PELLEHUS, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoauTs OT ClIOBECHOU (POPMYITHPOBKH 33/1a4H K €€ anreOpanveckoil MOIeH ¢ IIOMOIIBIO COCTABJICHUS YPABHEHUS TN CHCTEMbl YPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM ¢ KOHTEKCTOM 33J1aui [TOJTYYE€HHBIN pe3yabTaT.

[IpumeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLIEHKH, PELIaTh JIMHEHHbIE HEPABEHCTBA C OJITHOM IEPEMEHHON M UX CUCTEMBI, 1aBaTh
rpadMUecKyr0 HIUTIOCTPALIMIO MHOKECTBA PEIICHNI HEPaBeHCTBA, CUCTEMbI HEPABEHCTB.
DyHKUUHA

[Tonumats ¥ UCHOIB30BaTh PYHKIIMOHAIbHbBIE TIOHATHUS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHUS ), ONIPENENSITh 3HaUeHE QYHKIIMHU 110
3HAYEHUIO apTyMEHTa, ONPEAEATh CBOMCTBA (DYHKIIMU O €€ rpaduKy.

Crpouts rpauku 31eMeHTapHbIX PYHKIUN BUJA:
y=k/x,y=x2,y=x3,y=[x|,y= X, OITHCHIBATH CBOICTBA YHCIOBO ¢dbyskiuu o e€ rpaduky.
K xonIty 00yueHus B 9 kjacce 00yJaronuiics MoayduT CICTYIONINE TPEIMETHBIC PE3YIbTATHI:
Yucaa v BbIYMCICHUS

CpaBHUBaTh U YIOPSAA0YUBATH pallHOHAIbHBIE U UppaIlMOHATIbHbBIE YHCTIA.

BoinonusaTe apudmernyeckue 1eHCTBUA C pallMOHATBHBIMY YUCIIaMHU, COYETAasl YCTHBIE U MUCbMEHHbIE TPUEMBI, BHIIOJIHATH BBIYUCIICHUS C
MPPALMOHAIBHBIMU YHCIIAMH.

HaxonuTte 3Ha4eHUs CTENEHEN C eIBIMU TOKA3aTeNIIMU U KOPHEW, BEIYUCIIATh 3HAYEHUS YHCIIOBBIX BBIPAXKEHUH.

OKpyrasTh J€HCTBUTENBHBIE YHCIIA, BBINOJIHATH IPUKHUJIKY PE3YNIbTaTa BEIYUCICHUN, OLICHKY YMCIOBBIX BBIPAKEHUN.
YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeiiHbIe ¥ KBaJpaTHBIC YPAaBHEHUS, ypaBHEHUS, CBOAIINECS K HUM, IIPOCTeHIne ApoOHO -palliOHaNIbHbIE YPAaBHEHUS.

Pewrate cucreMsl ABYX JIMHEMHBIX YPABHEHHI C IBYMs IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHU, B KOTOPBIX OJIHO YPAaBHEHUE HE ABIISIETCS
JIMHEWHBIM.

Pemath TekcToBbIC 3a1a4K anreOpanyecKuM CocoOOM € IOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CUCTEMBI ABYX YPaBHEHUI C ABYMs IEPEMEHHBIM H.

[IpoBoauTh mpocTeiime ucciaeI0BaHus YpaBHEHHUM U CUCTEM YpaBHEHUH, B TOM YHCIIE C MPUMEHEHHEM I'paduYecKuX IpeCTaBIeHUN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHHE WU CUCTEMa YPaBHEHUH PELIECHUS, €CIIH UMEET, TO CKOJIbKO, U IPOYEee).

Pemats nuHeiiHble HEpaBEHCTBA, KBaApaTHbIC HEPABEHCTBA, N300paXkaTh PEIICHHE HEPABEHCTB HAa YHCIOBOU MPSIMOM, 3alIUCHIBATh PEILICHUE C
IIOMOIIIBIO CUMBOJIOB.

Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLINE KBAIPaTHOE HEPABEHCTBO, N300pakaTh PEIIEHNE CUCTEMbl HEPABEH CTB
Ha YHUCIIOBOM IPSIMOM, 3aIIUCBIBATh PELIEHUE C TIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PELICHNN PA3JIMYHBIX 3a7a4.
DyHKUUH
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Pacrio3naBates (GyHKIMH W3y9eHHBIX BUIOB. [[0Ka3bIBaTh CXeMAaTHYECKH PACIIOJIOKECHHE HA KOOPAUHATHON IIOCKOCTH rpaduKoB QYHKIIUA BHIA: Y =
kx,y=kx+b,y=k/x, y=ax2+bx+c, y=x3, y= Vx, y = ||, B 3aBHCHMOCTH OT 3HaUCHU KOA(DDUIIMEHTOB, ONUCHIBATH CBONCTBA (QyHKIIHIA.
Crpouts ¥ M300pakaTh CXeMAaTHICCKH rpaPUKy KBAIPATUIHBIX (PYHKIIHIA, OTIMCHIBATH CBOMCTBA KBAIPATHYHBIX (DYHKIIHH 110 UX rpadukam.
Pacrio3naBate kBagpatnyHyro (GyHKIHIO 110 GopMyIe, MPUBOAUTH MIPUMEPHI KBAAPATUIHBIX ()YHKITUN U3 peaTbHOU KU3HU, (DU3HKH, TCOMETPHH.
YucoBble MOCIEA0BATEIBLHOCTH U MPOTPeccUuu
Pacrio3naBates apupMEeTHYECKYIO U TEOMETPUYECKYIO IPOTPECCUH TIPH PA3HBIX CIIOCO0aX 3a[aHusl.
BBITIONTHATE BRIYUCIICHHS C UCTIOIL30BAaHUEM (POPMYIT N-TO WieHa apu(PMETHISCKON U TEOMETPUUYECKON MTPOTPecCrii, CYMMBI TIEPBBIX N YJICHOB.
N300paxaTh YiICHBI TIOCISIOBATSIIBHOCTH TOYKAMH Ha KOOPIUHATHOH IIOCKOCTH.
Pemats 3a1aum, CBSI3aHHBIC C YUCIIOBBIMU TIOCIICIOBATEIILHOCTSIME, B TOM YUCJIC 33JIa4H U3 PEATbHOM JKU3HH (C HCIIOJIB30BAHUEM KAITBKYIIATOPA,
U (POBBIX TEXHOJIOTHUH).

BeposATHOCTB M CTATHCTHKA
JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pPe3yIbTaThl 0CBOEHUS MPOrpaMMbl YueOHOro Kypca « BeposiTHOCTh M CTATHCTHKA) XapaKTepU3yIOTCs:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpeca K MPOIIJIOMY M HACTOSIILIEMY POCCUMCKONH MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHUSIM POCCUMCKUX MaTeMaTUKOB
1 POCCHICKON MaTEeMaTUYECKOH IIKOJIBI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUHN B APYTHX HAyKax M MPUKIAIHBIX cepax;

2) rpasKIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00A3aHHOCTEN rpaskJaHIHA U peau3aliy €ro MpaB, MPeICTaBICHHEM O MaTeMaTHYECKIX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUM, MPOLEAYp IPaKIaHCKOTO 0011ecTBa (HapuMep, BEIOOPHI, OIIPOCH), TOTOBHOCTHIO K OOCYXACHUIO STUYECKUX TP 00IieM,
CBSI3aHHBIX C MIPAKTUYECKUM MIPUMEHEHUEM JOCTH)KEHUI HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B AEATEILHOCTH YYEHOTO;
3) TPy10BO€e BOCIIUTAHME:

YCTaHOBKOW HA aKTUBHOE YYacCTHE B PEHICHUH MTPAKTHUECKUX 33/1a4 MaTeMaTHUECKON HAMpaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHUECKOT O
o0pa3oBaHUs Ha MPOTSHKEHUH BCEH KU3HU Ui YCIIEUTHOM MpodeccnoHalbHOM 1eATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHM, 0CO3HAHHBIM
BBIOOPOM U TIOCTPOEHUEM MHIMBUYATbHOU TPACKTOPUHN 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOLIECTBEHHBIX
MOTPEOHOCTEH;

4) acTeTH4YecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MATEMAaTHUECKUX 00BEKTOB, 3a/1a4, PEIIeHUH, pacCyKACHUN, YMEHUIO BUJIETh
MaTeMaTHYE€CKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMSL:
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OpHUEHTAIMEH B ACATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IIPUPOJIBI U
oOrmiecTBa, MOHUMaHUEM MaTEMaTHYECKON HAyKu Kak c(epbl YeIOBEUYECKOH NesITeIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYMMOCTHU JJIS1 Pa3BUTHUS
LMBUJIN3ALIMH, OBJIa/ICHUEM SI3bIKOM MaTEMAaTUKHU U MAaTEMATHYECKON KyJIbTYpOil KaKk CpPeJICTBOM MO3HAHUS MUPA, OBJIAJIEHUEM NIPOCTEUITUMU
HaBbIKaMU UCCIIEJIOBATENbCKON 1€ATEIbHOCTH;
6) dpuznueckoe BocniuTanue, GopMupoBaHHe KYJbTYPhI 310POBbSI H SMOLMOHAJIBLHOI0 0JIATONOTYYH s
TOTOBHOCTbIO IPUMEHATh MATEMaTUYECKHE 3HAHHUS B UHTEPECAX CBOETO 370POBbs, BEACHUS 3/J0POBOro o0pa3a kKU3HH (310pOBOE MMUTAHUE,
cOaaHCUPOBAHHBIN PEXKUM 3aHATUN U OTAbIXA, PETYIspHas pu3ndeckast akTUBHOCTD), CPOPMUPOBAHHOCTHIO HABbIKA PeQIIEKCUN, TPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOr'o K€ MpaBa JAPYyroro 4eloBeKa;
7) 3K0JI0THYecKoe BOCIIMTAHME:
OpHEHTAallMe Ha TPUMEHEHNE MaTeMAaTUYECKUX 3HAHUMN JUIs pellieHus 3a7ad B 00J1aCTH COXPaHHOCTHU OKpY»Karolleil cpebl, INIaHUPOBaHUS TOCTYIKOB
1 OLIEHKHM UX BO3MOYKHBIX MOCJIEACTBUN U1l OKPYKaroIIel CpeJibl, 0OCO3HAHUEM IJI00aJIBbHOIO XapaKTepa dKOJOTHYEeCKUX MpooOeM U MyTel UX pelieHus;
8) ajanTanms K M3MEHAIOIUMCS YCI0OBUAM COLMAJIBHOM M IPUPOAHOM Cpelbl:
TOTOBHOCTBIO K JIEHCTBHUSM B YCIOBHSIX HEONPEAENEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AeATeIbHOCTb, B TOM
YlClie YMEHUE YUYUTHCS y APYTUX JII0Jel, MpuoOpeTaTh B COBMECTHON J€SITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OIBITA APYTUX;
HE0OX0IMMOCTHIO B (JOPMUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Kciie GOPMYIUPOBATH UAEH, IOHITHUS, TUIIOTE3bl 00 0OBEKTaX U SBJIEHUSAX, B TOM YHCIIE
paHee HEM3BECTHBIX, 0CO3HABATh N€(UIMTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KAaK BbI30B, TPEOYIOIIUNA KOHTPMEP, KOPPEKTUPOBAThH
IIPUHUMAEMBbIE PEILEeHHs U ASHCTBUS, (GOPMYIMPOBATh U OLEHUBATh PUCKU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:
BBISIBJIATh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKUX 0OBEKTOB, MOHITHH, OTHOIICHUH MEX Ty MTOHATHAMH, (POpMYyIUpPOBATH

olpeieNIeHus MOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pHUKALIMKU, OCHOBAHHUS /7151 0000LICHHS U CPAaBHEHUS, KPUTEPUU IIPOBOJUMOTO
aHaJIMn3a;
BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPE0OPa30BbIBATh CYKICHUSA: YTBEPAUTEIbHbIE U OTPULIATEIbHbIC, €MHUYHbIE, YACTHBIE U 00I1E, YCIOBHBIE,
BBISIBJIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (PaKTax, JaHHBIX, HAOMIOJCHUAX U YTBEP)KICHUAX, IIpelarath
KPUTEPHHU VIS BBISIBIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

JIeTIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHI! 110 aHAJIOTUH;
pa3buparth JOKa3aTenbCTBA MATEMAaTHUECKUX YTBEPKACHUH (IIPSIMbIE U OT POTUBHOTO), TPOBOAUTE CAMOCTOSITETILHO HECITIOKHBIE IOKAa3aTelbCTBA
MaTeMaTH4eCKuX (PaKTOB, BHICTPAUBATh apryMEHTALUIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CIIOCO0 pelnieHus yueOHoM 3a/1aun (cpaBHUBATh HECKOJIBKO BApUAHTOB PELICHHUs, BBIOMpaTh HanboJee MoAX0 MUl ¢ y4éToM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).
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Ba3oBble nccienoBareibckne 1eiCTBUA:
MCIIOJIb30BATh BOIIPOCHI KaK UCCIIEI0BATEIBCKUI HHCTPYMEHT MO3HAHMSI, (POPMYIMPOBATH BONIPOCHI, (PMKCHPYIOIIUE IPOTUBOPEUNE, IPOdIIemy,
CaMOCTOSITEIIEHO YCTAaHABIMBATH HCKOMOE U JTAHHOE, (DOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;
MIPOBOJIUTH IO CAMOCTOSITEIHFHO COCTABIICHHOMY IIaHY HECJTIOMKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE TT0 YCTAHOBIICHUIO OCOOCHHOCTEH
MaTeMaTHIeCKOro 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEK Ty COOO0I;
CaMOCTOSITENILHO (POPMYIHPOBATH 0OOOLIECHHSI U BBIBOJIBI 110 PE3yJIbTaTaM IMPOBEAEHHOIO HAOIIOICHUS, UCCIIEJOBaHUS, OLIEHUBATh JOCTOBEPHOCTh
MOJTYYSHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIECHNI;
MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIABUIAaTh MPEANOJIOKEHUS O €0 Pa3BUTHH B HOBBIX YCIOBHSIX.
Pa6ora ¢ undpopmanmueii:

BBISIBJISITH HEJIOCTATOUYHOCTh U U30BITOYHOCTh MHPOPMAIMH, JaHHBIX, HEOOXOIUMBIX JJISl PELIEHUS 3a/1a4H;

BbIOMpaTh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IMUHBIX BUAOB U (DOPM IpE/ICTaBICHMUS;

BbIOMpaTh (GOpMY IpeCTaBICHNUs HHPOPMALIMK U WILTIOCTPUPOBATH pellaeMble 331a4i CXeMaMH, AMarpaMMaMu, HHOU rpadukoi u ux
KOMOHWHAINSAMHU,

OIIEHUBATh HAAEKHOCTh UH(POPMALIMH IO KPUTEPUSIM, MTPEITI0KEHHBIM YUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.
KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIPUHUMATH U (OPMYIUPOBATH CYKJICHUS B COOTBETCTBHUH C YCIOBHAMH U LEISIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY
3pEHHUS] B YCTHBIX U MHCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS IO X0y PELICHHUs 3aa4l, KOMMEHTHPOBATh MTOJTYYEHHBIA pE3yNIbTarT;

B X0/JIe 00CYK/IEHUS 33[]aBaTh BOMPOCHI IO CYIECTBY 00CYKJaeMON TEMbI, TPOOJIEMBI, pellIaeMO 3aauu, BbICKA3bIBaTh UIEH, HalleJIEHHbIE HA MIOUCK
PEILIECHHUS, COTIOCTABIISITh CBOU CY)KJIEHUS C CY)KICHUSAMHU IPYTUX YYaCTHUKOB JIMaora, oOHapyKMBaTh pa3indyKe U CXOACTBO MO3UIHI, B KOPPEKTHOM
bopme popmynupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

MIPEJICTaBIATh PE3yJIbTaThl PEIICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIIEOBAHUS, TPOEKTa, CAMOCTOSITEILHO BEIOMPATh (hOpMaT BBICTYILICHHUS C YUETOM
3aJ1a4 Mpe3eHTaIi U 0COOCHHOCTEH ayAuTOPHH;

MMOHUMATh U UCHOJIH30BaTh MPEUMYIIECTBA KOMAHIHOM U HHINBUAYATIbHON pabOThI IPU pPelIeHnH Y4eOHbIX MaTeMaTUUECKUX 3a/1a4;

MPUHUMATD 1[€JIb COBMECTHOMU AESITeTbHOCTH, TUIAHUPOBATh OPraHU3aIII0 COBMECTHOM pabOThI, paclpeleisTh BUABI pad0T, JOrOBapUBATHCH,
o0cyKIaTh mporiece U pe3yinbTaT padboThl, 00001IIaTh MHEHUS HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B IPYNIOBBIX opMax paboThl (00CYkAeHNSI, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U IPYTHE), BHIMOIHITH CBOIO YacTh PabOTHI U
KOOPJIUHUPOBATH CBOU JCHCTBUS C IPYTMMHU WIEHAMU KOMaH/bI, OLIEHUBATh KA4eCTBO CBOETO BKJIAJIa B OOIIMIA MPOIYKT [0 KPUTEPUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

PeryjsiTUBHbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
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Camoopranmzanms:

CaMOCTOSITENIFHO COCTABJIATH IUIAH, AITOPUTM PELICHUS 3a7a4l (WM €0 4acTb), BHIOUPATh CIOCOO peIIeHus ¢ y4ETOM UMEIOLINXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUHA ¢ YI€TOM HOBOH MH(OpMAIUH.
CaMOKOHTPOJIb, IMOLMOHAJILHBII MHTEJIEKT:

BJIAJIETh CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS ITpoLiecca U pe3yiibTaTa pelIeHus MaTeMaTHYeCKO! 3a1auu;

IIPEeBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH [P PELICHUHU 33]]a4l, BHOCUTh KOPPEKTHUBBI B A€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
HaWJEHHBIX OINOOK, BHISBIEHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBUE PE3Y/IbTATa JAESITEIbHOCTH MOCTABIEHHON 1IETH U YCIOBUSAM, OOBSICHITH IPUYMUHBI TOCTUXKEHUS WIIK HEAOCTUKEHUS 1IN,
HaXOJUTh OIINOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

[IpeameTHBIE pe3ynbTaThl OCBOEHUS MTPOTPaMMBI YI€OHOTO Kypca K KOHITy 0OydeHus B 7 KJjacce:

Yurate mH(bOpMaIUIo, TIPEACTABICHHYIO B TaOMWIIAX, Ha JAMarpaMMax, MPEJCTaBIATh NaHHbIE B BUJE TaOJHWIl, CTPOWTH AUArpamMMbl (CTOJIOMKOBBIE
(cTonbO4arpie) M KPYroBbI€) IO MACCHBAM 3HAYCHHIA.
OnuceiBaTh U HHTEPIIPETUPOBATH PEAIbHBIE YHCIIOBbIE TaHHBIE, IPECTABICHHBIE B TA0IUIaX, HA JUarpammax, rpadukax.
Hcnonb3oBath A5 ONMUCaHUsS JaHHBIX CTATHCTUYECKUE XapaKTEPUCTHKU: cpefHee apudmMernyeckoe, MearaHa, HanOoJbllee 1 HauMeHbIlIee 3Ha4 eHuUs,
pa3Max.

Nwmets npencTaBienne o ciiydaifHO U3MEHYMBOCTH Ha IpUMepax LeH, (PM3HUECKUX BEJIUYUH, aHTPOMIOMETPUYECKHUX JAHHBIX, UMETh MPE/ICTaBICHHUE
O CTaTUCTUYECKON YCTOMYMBOCTH.
[IpenMeTHbIe pe3yabTaThl OCBOCHUS IIPOrPaMMbl Y4eOHOTO Kypca K KOHITy oOyueHusi B 8 Kjiacce:
W3Bnekarb u npeoOpa3oBbIBaTh MHGOPMALIMIO, MPEICTABICHHYIO B BHJE TaOiul], IuarpamMm, rpaukoB, MPEICTaBiIsATh JAaHHbIE B BUAE TaOJHII,
Iyarpamm, rpaQuKoB.

OnuceiBaTh JaHHBIE C TOMOIIbIO CTATUCTUYECKMX MOKazaTesleil: CpeAHMX 3HAYeHWH M Mep pacceuBaHus (pa3max, AMCIEPCHS M CTaHIApPTHOE
OTKJIOHCHHE).
HaxoauTb 4acTOThI UMCIOBBIX 3HAYEHHUI U YACTOTHI COOBITHIA, B TOM YHCIIE [0 pe3ylbTaTaM U3MEpPEeHUN U HaOII0ACHUIA.
Haxonutb BepOSTHOCTH CilydallHBIX COOBITHI B OIBITAaX, 3HAs BEPOSTHOCTU 3JIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B ONBITaX C PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHUSMHU.
Hcnonb3oBath rpaduyeckue MOJENIN: JEPEBO CIy4ailHOTO dKCIIEpUMEHTA, UarpaMMbl Dilliepa, YicIoBas MpsMas.

OnepupoBaTh MOHATUSIMH: MHOKECTBO, IMOJMHOXKECTBO, BBITIONHATH OMEpAallMd HaJ MHOXKECTBAMHU: OObEIWHEHHUE, MepecedeHue, AOMOJIHEHUE,
MEPEUYUCIIATH JIEMEHTHI MHOKECTB, IPUMEHSATh CBOMCTBA MHOKECTB.
Hcnonb3oBath rpaduueckoe mpeacTaBIeHHe MHOXKECTB M CBSA3EH MEKIy HUMHU JUTsl OTMCAHUs TTPOLIECCOB U SBJICHUI, B TOM YHUCIIE MPU PEUICHUH 3a7a4
U3 IPYTUX y4eOHBIX TPEIMETOB U KYPCOB.
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[IpenmeTHbIe pe3ylbTaThl OCBOCHHS IPOTPaMMBbI yUeOHOTO Kypca K KOHITYy 00ydeHus: B 9 Kiacce:

W3BnekaTh U mpeoOpa3oBeIBaTh MH(POPMAIMIO, IPEACTABICHHYIO B PAa3IMYHbIX MCTOYHUKAX B BHJE TaONUI, AUarpaMm, rpadukoB, MPeaCTaBISATH
JaHHBIE B BUJE TaOIUI, AUarpamm, rpadukos. Pemars 3a1aun opraHu30BaHHBIM [1Epe0OPOM BaPHAHTOB, a TAKXKE C MCIOJIH30BAHUEM KOMOMHAT OPHBIX
IIPaBUII U METOJIOB.

Hcnonp30Bath onucareabHble XapaKTEPUCTUKHU JUIsI MACCUBOB YUCIIOBBIX JIAHHBIX, B TOM YUCJIE CPEHUE 3HAYEHUS U MEPBI PACCEUBAHMS.

Haxoautb 4acTOThl 3HaUE€HUI M YaCTOThI COOBITHS, B TOM YHCJIE MOJIb3YACh PE3yIbTaTaMU MPOBEAEHHBIX U3MEPEHUI U HA0IIOICHUI.

HaxonuTh BEpOATHOCTH CIydallHBIX COOBITHI B M3YYEHHBIX OTBITaX, B TOM YHCJE B ONBITAX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMH, B
CEpUSIX UCIIBITAHUM JI0 IIEPBOTO yCIIEXa, B CEpUSAX UCIBITAHUM bepHyiuin.
Nmets npencraBieHne o0 CilydallHOW BEJIMYMHE U O PACIPEIEICHUN BEPOSITHOCTEM.

Nwmets npencraBieHne 0 3aK0He O0JIBIINX YHUCET KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCET

B MPUPOJIE U 0OIIIECTBE.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE Pe3yJIbTAThI OCBOCHUS ITPOTrpaMMBbl yaeOHOTO Kypca «I'eoMeTpusi» XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIIEHUEM MHTEpeca K MPOIIJIOMY M HACTOSIIIEMY POCCUICKONH MaTeMaTHKH, LIEHHOCTHBIM OTHOILLIEHUEM K JOCTH)KEHUSM POCCUNUCKUX MaTEMaTHUKO B
U POCCUICKOM MaTeMaTH4YeCKON IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax W MPUKIAIHBIX cepax;

2) rpasKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00A3aHHOCTEHN rpaskJaHNHA U pealn3allii ero npas, IPEICTaBICHUEM O MaTEMaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYP, SABJICHUM, MPOLEAYp FPaKIaHCKOro 0011ecTBa (HanpuMep, BIOOPHI, OMPOCHI ), TOTOBHOCTHIO K 0OCYKJICHUIO 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C MIPAKTUYECKUM MTPUMEHEHUEM JOCTH)KEHHUI HAayKH, 0CO3HAHHEM BaKHOCTH MOPaIbHO-3TUYECKUX IPUHIIUIIOB B ACATEILHOCTH YYEHOTO;
3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTUBHOE YYacCTHE B PELICHUH MPAKTUUYECKHUX 3a7]a4 MaTeMaTHYeCKON HAIPaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUH BCEH KU3HU AJIs YCIIEUTHON MPOo(ecCHOHANBHOM IS TEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM
BBIOOPOM U TIOCTPOEHUEM MHMBUIyaTbHOW TPACKTOPUU 0OPA30BaHUS U KUIHEHHBIX IJIAHOB C Y4ETOM JTMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) 3cTeTH4YeCcKOe BOCIIUTaHHE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MAaTEMaTHUECKUX 0OBEKTOB, 3a/1a4, PEIICHUH, pacCyKACHUN, YMEHUIO BUJIETh
MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMSL:
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OpHUEHTAIMEH B AEATEIHHOCTHA HA COBPEMEHHYIO CUCTEMY HAYUHBIX MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPHUPOJIBI U
oOriecTBa, MOHUMaHUEM MaTEMaTHIECKO HAyKH Kak c(epbl YeIIOBEYECKON IESTEILHOCTH, ITAOB €€ Pa3BUTHS U 3HAUUMOCTH JUIS Pa3BUTHSA
LMBUJIN3ALIMH, OBJIA/ICHUEM S3bIKOM MAaTEMAaTUKU U MAaTEMaTHUECKOM KyJIbTYpOH KaK CpEACTBOM MIO3HAHUS MHUPA, OBJIAJACHUEM IIPOCTEHIINMU
HaBbIKaMU UCCIIEJIOBATENIbCKON 1€ATEIbHOCTH;

6) dpuznueckoe BocninTanue, GopMupoBaHMe KyJIbTYPbI 310POBbSI H IMOLMOHAJIBLHOI0 0J1arONOTyYusl:

TOTOBHOCTBIO TPUMEHATh MaTeMAaTHYECKHUE 3HAHHUS B MHTEPECAX CBOETO 3/I0POBbBs, BEACHUS 37J0pOBOT0 00pa3a KU3HU (30POBOE NMUTAHHUE,
cOaaHCUPOBAHHBINA PEXKUM 3aHATUN U OTABIXA, PETYIspHAs pU3NUecKast aKTUBHOCTb), COOPMHUPOBAHHOCTHIO HaBblIKa pe(IeKCUH, TPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOr'o K€ MpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0TMYecKoe BOCIIMTAHME:

OpHEHTAallMel Ha TPUMEHEHNE MaTEeMAaTUYECKUX 3HaHUHN Ui pellieHus 3a7a4d B 00JacTh COXPaHHOCTH OKPYXKAIOIIeH cpeibl, INIaHUPOBAHUS TIOCTYIIKOB
1 OLIEHKHM UX BO3MOKHBIX MOCJIEACTBUM I OKPY KAl CpeJibl, 0OCO3HAHUEM IJI00aJIbHOTO XapaKTepa 3KOJOTHYECKUX Mpo0ieM U MyTel UX pelleHus;
8) ajanTanms K M3MEHAIOIUMCS YCI0OBUAM COLMAJIBHOM M IPUPOAHOM Cpelbl:

TOTOBHOCTBIO K IEHCTBHUSM B YCIOBHSIX HEONPEACIEHHOCTH, OBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JEeSITeIbHOCTh, B TOM
qlclie YMEHUE YUYUTHCS y APYTUX JII0Jel, MpuoOpeTaTth B COBMECTHOM AEATEIbHOCTH HOBbIE 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OTIBITA IPYTHX ;
HE0OX0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hclie (GOPMYIUPOBATH UIEH, TOHITHS, TUIIOTE3bI 00 00BEKTAX U SBJICHUAX, B TOM UHCIIE
paHee HEU3BECTHBIX, OCO3HABATh 1€(HUIMTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAILMIO, BOCIIPUHUMATD CTPECCOBYIO CUTYAIMIO KaK BbI30B, TPEOYIOLUI KOHTPMEp, KOPPEKTUPOBATh
IIPUHUMAEMBbIE PEIEeHUs U AeHCTBUS, (GOPMYIMPOBATh U OLEHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH ONBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue JeicTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTHYECKUX O0BEKTOB, MOHATHI, OTHOIICHUH MEX Iy MOHATUAMU, (OPMYITHUPOBATH
ompeseNieHus: IOHATUMN, YCTAaHABJIUBATh CYIIECTBEHHBIHN MPU3HAK KIAcCU(PUKAIIMU, OCHOBAHUS JIJIs1 000OIIEHHS U CPAaBHEHUS, KPUTEPUU TPOBOJIUMOTO
aHaJIN3a;

BOCIIPUHUMATh, GOPMYIHPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTENbHbBIE U OTPHUILIATEIbHbIC, €IMHUYHBIE, YACTHBIC U 00IlNe, YCIOBHEIE;

BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTHBOPEUHs B (DaKkTax, TaHHBIX, HAOMIONCHUAX U YTBEPKACHUSX, PEIaraTh
KPUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JIeNIaTh BBIBOJIbI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUN IO aHAJIOTHH;
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pa3buparh J0Ka3aTebCTBA MATEMATHUECKUX YTBEPKICHUH (MPSMBIE U OT MMPOTUBHOTO), MPOBOJAUTH CAMOCTOSTEIFHO HECIIOKHBIE I0KA3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAMBATH APTYMEHTAIIUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBECHHBIE PACCYKICHHUS,

BBIOMpATH CIIOcO0 penieHust yaeOHO# 3a1auu (CpaBHUBATH HECKOJILKO BApUAHTOB PEIICHHUs, BBIOUPATh HAN00JIee MOIXO AN ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKue AeiCTBUS:

MCIIOJIb30BaTh BOTIPOCHI KaK MCCIICIOBATEIIBLCKIUI HHCTPYMEHT IMMO3HAHUS, (DOPMYIUPOBATH BOMIPOCHI, (PUKCHPYIOIINE TPOTUBOPEUHE, TPOOIIEMY,
CaMOCTOSITEJIbHO YCTaHABJIMBATh UCKOMOE U JJaHHOE, (HOPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UITUIO, MHEHUE;

MIPOBOJIUTH 110 CAMOCTOSATEIHHO COCTABICHHOMY TUIAHY HECJIOXKHBIN SKCIIEPUMEHT, HEOOJBIIIOE NCCIEA0BAaHUE TI0 YCTAHOBJICHUIO 0COOEHHOCTEMN
MaTeMaTH4YeCKOTO 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKTY CO0O0ii;

CaMOCTOSITENILHO (DOPMYITUPOBATH 0O0OIIEHUS W BHIBOIBI 110 Pe3yIbTaTaM MPOBEAEHHOTO HAOIIOICHUS, UCCTIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTh
MOJTYYSHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIEHNI;

MMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEATOIO0KEHHS O €0 PA3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBJISTH HEJIOCTATOYHOCTH M N30BITOYHOCTh HH(DOPMAIIHH, JAHHBIX, HEOOXOJMMBIX JUIS PEIICHHUS 3a1a9H;

BBIOMPATh, AHATTU3UPOBATH, CHCTEMATH3HPOBATh U MHTEPIIPETUPOBATH WH(DOPMAIHIO Pa3TMIHBIX BHIOB M (POPM MPEICTABICHUS;

BBIOMpAThH GOpMY IPEICTaBICHU HH(DOPMAIMK U WILTIOCTPUPOBATH pellaeMble 3aJa4u CXeMaMHu, TuarpaMMaMu, HHOM Tpadukoil U ux
KOMOMHAIMAMU;

OIICHUBATh HAAEKHOCTh HHPOPMALMH [0 KPUTEPHSIM, MPEATI0KEHHBIM YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSITENBHO.
KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

BOCIPUHUMATH U (OPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIIOBUSAMH U IEJIIMU OOLIEHUS, SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY
3peHus B yCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y PElIeHHUs 3ajaul, KOMMEHTHPOBATh MOTYUYEHHBIH pe3yabTaT;

B X0/JIe 00CYX/IeHUS 33a[1aBaTh BOIPOCHI IO CYIECTBY 00CYyk1aeMOl TeMbl, MpoOIeMbl, periaeMoi 3a1a4u, BRICKa3bIBaTh UJIEU, HAllEJICHHBIE Ha TOUCK
pEIICHHUS, COTIOCTABIISITh CBOU CY)KJIEHUS C CY)KJICHUSAMHU JPYTUX YYACTHUKOB JMajora, 0OHapyXKMBaTh pa3inyle U CXOJCTBO MO3UIHI, B KOPPEKTHOM
dbopme hopmynupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

MIPEJICTaBIIATh Pe3yNIbTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTa, UCCIIEAOBAHUS, TPOEKTa, CAMOCTOSITEILHO BEIOMPATh (hOpMAT BRICTYIICHUS C YU4ETOM
3a]1a4 Mpe3eHTaIl U 0COOCHHOCTEH ayAuTOPHH;

MOHUMATh U UCHOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYATLHON paOOThI IPU PEIICHUH yYeOHBIX MaTEeMaTHYECKHX 3a]1a4;

MIPUHUMATH 11€JIb COBMECTHON AESITeTbHOCTH, TUIAHUPOBATH OPTaHU3AII0 COBMECTHOM pabOThI, paclpeaensiTh BUIbl paboT, TOTOBapUBATHCS,
o0cyKIaTh mporiece U pe3yinbTaT paboThl, 000011aTh MHEHUS HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B TPYNIOBKIX opMax paboThl (00CYkAeHUS, 0OMEH MHEHUSIMHU, MO3TOBBIC IIITYPMBI M IPYTHE), BBITMOIHITH CBOIO YacTh pPabOTHI U
KOOPJIUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YWICHAMU KOMaH/bl, OIIEHUBATh KAY€CTBO CBOETO BKJIa/ia B OOIIHI MPOIYKT 1O KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.
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PerJIﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnme JeHCTBUS

Camoopranu3anus:

CaMOCTOSITEJIBHO COCTABJISATH IJIaH, aJITOPUTM PEILEHUS 3aJaun (WIN ero 4acTh), BBIOMPATh CIOCO0 pelIeHus ¢ Y4ETOM UMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C YUETOM HOBOM HH(OpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

BJIAJIETh CIIOCO0AaMH CaMOIIPOBEPKHU, CAMOKOHTPOJISI IPOLIecca U pe3ysibTaTa pelIeH!s] MaTeMaTUYeCcKoi 3a/1a4H;

MIPEBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIICHUH 33aJja4ul, BHOCUTh KOPPEKTUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB,
HaWJEHHBIX OINOOK, BHISBIEHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YNbTaTa JACSITEIbHOCTH ITOCTABICHHOM LIETN U YCIOBUSAM, OOBSICHATH IPUYMUHBI TOCTHXKEHUS WM HEAOCTHXKEHUS LIENH,
HaXOJUTh OIIMOKY, 1aBaTh OL[EHKY NPHUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATHI

K xonIty 00ydyeHus B 8 kj1acce 00yJarOnIMiics MOTYYHUT CISAYIOIINE TPEIMETHBIC PE3YJIbTATHI:

Pacrio3naBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, IOJb30BATHCS UX CBOMCTBAMU MPU PELICHUH F€OMETPHUUECKHX 3aay.

[IpuMeHsTh CBOMCTBA TOUKHU MepecedyeHrs MeuaH TpeyrojabHuKa (LIeHTpa Macc) B peIeHUH 3a/1ad.

Brnagets nmoHsTHEM CpeHEN IMHUM TPEYTOJIbHUKA U Tpalelly, IPUMEHSTh UX CBOMCTBA IPU PELICHUH FeOMeTpHUecKux 3aaad. [lonp3oBaThcs
teopemoit daneca v TeOPEeMOi 0 MPOMOPIIUOHANBHBIX OTPE3KaX, IPUMEHATh UX JUIS PEIICHUS MPAKTHUECKUX 3aa4.

[IpuMeHsTh NpU3HAKU [10100US TPEYTOJILHIUKOB B PEUICHUU M'€OMETPUUYECKHUX 3a/1au.

[Tonb3oBarbes Teopemoii [Tudaropa ans pemeHuss reoOMeTpUIECKUX U MpaKTUYecKuX 3a/1a4. CTpOUTh MaTeMaTHUECKYI0 MOJIEb B MPAKTUYECKUX
3aJlayax, CaMOCTOSITENILHO JIEJIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JUTUHBI.

Brnagers moHATHSAME CHHYCA, KOCHHYCA U TAHT€HCA OCTPOTO yIJia MPSMOYTOJIbHOTO TPeyroibHHUKa. [1071630BaThCSl 3TUMU OHATUSAMU JUIS PELLICHUS
MPAKTUYECKUX 3aa4.

Boruncnsate (pa3nu4yHbIMU crioco0aMu) MIIOMIAAb TPEYrOJbHUKA U IO MHOTOYTOJIbHBIX (PUTYD (MOJIB3YSACh, T/Ie HEOOXOAUMO, KaJbKYISATOPOM).
[IpyuMeHSTh MOTy4YeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Brnagetp moHATUSAME BIMCAHHOTO M IIEHTPAJILHOTO YTJIa, HCIIOIb30BaTh TEOPEMBI O BITUCAHHBIX YrilaX, yIiiaX MEXIy XopJaamMu (CeKyIIUMU) U YT e
MEXK/y KacaTeJIbHOM M XOpJ0i Mpy pelIeHNH T€OMETPUUECKHUX 3a/1au.

BrageTs noHsATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATHh CBOMCTBA ONMHUCAHHOIO YETHIPEXYTOJIbHUKA MTPU PELICHUH 3a/1a4.

[IpuMeHsTh MOTyYeHHBIE 3HaHUSI HA PAKTUKE — CTPOUTh MaTEMAaTUUYECKHUE MOJIENHN JIIS 33/1a4 PeajbHOM )KU3HU U IPOBOJUTH COOTBETCTBYIOIINE
BBIYHCIICHUS C TPUMEHEHHEM MOA00HS U TPUTOHOMETPUH (TIONB3YSICh, TJIe HEOOXO0IMMO, KabKYISITOPOM).
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K koHIty 00yueHus B 9 kjacce 00yJarOImUics MOJTYUUT CICTYIONMINE TPEIMETHBIC Pe3yIbTaThI:

3HaTh TPUTOHOMETpHYECKUE (DYHKITUH OCTPHIX YIIIOB, HAXOUTH C UX MOMOIILIO0 PA3IMYHBIC AJIEMEHTHI MIPSMOYTOJIHHOT O TPEYroJIbHUKA («PEIICHUE
MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO0 KATBKYIIATOPA) JUIMHBI U YIJIBI JJT1 HETAOMMYHBIX 3HAYCHUIA.

[Tonb3oBatbest hopMyliaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKUM TOXKICCTBOM JUISI HAX0XKICHUST COOTHOIIEHUH MEKTY
TPUTOHOMETPUYCCKUMH BEITUIHHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXKJICHHSI Pa3IMYHBIX JJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYroJbHUKOBY ), IPUMCHSITh UX
MIPH PEIICHUN T€OMETPHUCCKUX 3a/1ad.

Branets monsiTHsAMHU 1TpeoOpa3oBaHus OI00HS, COOTBETCTBEHHBIX 2JIEMEHTOB MOA0OHBIX Guryp. [Tomp30BaThes CBOMCTBAMU MOA00US
MTPOU3BOJILHBIX (PUTYP, YMETh BEIYHCIIATE JTMHBI U HAXOIUTH YIUIBI Y IOIOOHBIX (puryp. [IpuMeHsITh CBOMCTBA TIOIOOMS B TPAKTHYECKHX 3a1a4aX.
YMeTh IPUBOAUTH MPUMEPHI MMOJA00HBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCs TEOpEMaMU O MPOU3BEACHUH OTPE3KOB XOP/I, O MPOU3BEACHUH OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCst BEKTOPAMHU, TIOHUMATh WX T€OMETPUYCCKUN U (PU3MUYECKUN CMBICT, PUMEHSTH UX B PEIICHHHA T€OMETPHUSCKUX U (PU3UICCKHX 3a71a4.
[TpuMeHSTh CKAJIIPHOE TTPOU3BEICHUE BEKTOPOB I HAX0XICHUS JUTHH U YTJIOB.

[Tob30BaThCSt METOJIOM KOOPJAMHAT Ha IIOCKOCTH, IPUMEHSTH €T0 B PEIICHUN T€OMETPUISCKUX U IPAKTHUSCKUX 3a/1a4.

Brnagets MOHATHAMY MPaBUILHOTO MHOTOYTOJIbHHKA, JUTHHBI OKPY>KHOCTH, JUTHHBI JTyTH OKPY>KHOCTH M PaJIMaHHON MEPBI yIila, yMETh BEIYUCIIATH
IJIOIIA/Tb Kpyra U ero yactei. [[puMeHsTh moTydeHHbIC YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Haxonuth ocu (Miv IEHTPBI) CAMMETPUU (PUTYp, TPUMEHSATH JBMKEHUS TIJIOCKOCTH B TIPOCTEHIITUX CITydasX.

[IpuMeHsTh MOTydeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMATHUYECKHUE MOJICIIH IS 3a]1a4 peajbHOM KU3HU U TIPOBOJAUTH COOTBETCTBYIOIINE
BBIYUCIICHUS C IPUMEHEHHEM TI0I00MSI M1 TPUTOHOMETPHUYECKUX (PYHKITUH (TI0JIB3YSCh, TJIe HEOOX0IUMO, KaJIbKYISTOPOM).

IV. TEMATHYECKOE IINTAHUPOBAHHUE

AureOpa
8 KJIACC
KoJsimyecTBo yacoB DJIeKTPOHHBIE
HanmeHoBaHue pa3aesioB M TEM
Ne n/n Kontpoabnsie | IIpakruueckne | (uuppoBbIe)
MPOrpaMMblI Bceero
padoThI padoThI o0pa3oBaTe/bHbIC
pecypcsbl
1 AnreOpandeckue BhIpaXKeHHUS. 15 1 bubnuoreka [IOK
AnreOpandeckast JpoOb https://m.edsoo.ru/7f417af8
2 IToBTOpenue Kypca 7 kinacca 7 bubnuoreka [IOK
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OmnucarenpHas cTaTUCTUKA. PaccenBanue
JAaHHBIX

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

bu6mmoreka [{OK
3 Muoxectsa 4 https://m.edsoo.ru/7f417{b2
bu6mmoreka [{OK
4 Yucna u Beruucnenus. Kpagpataele KOpHH 15 https-//m.edsoo.ru/7f417af8
5 [ToBTOpenue kypca 7 kinacca. BeposiTHOCTB 3 bubnuorexa [JOK
CIIy4aitHOTO COOBITHUS https://m.edsoo.ru/7f417fb2
6 Yucna u BeruncieHust. CTemneHs ¢ 1eIbIM 7 bubmmoreka [{OK
IoxasareJjieM https://m.edsoo.ru/7f417af8
7 AnrebpandecKkue BbIpaKEHHUSL. 5 bubnuoreka [JOK
KBanpaTHslil TpEXUIEH https://m.edsoo.ru/7f417af8
3 YpaBHeHus u HepaBeHCTBA. KBajpaTHbie 15 bubnuotexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
9 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubmoreka [IOK
10 Baezenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
N bubnuorexa [JOK
1 Carysaidnsie cobbrrus 8 hitps://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
12 O0o001enre, cucreMaTH3aus 3SHaHUH 3 hitps://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
13 VYpaBHeHus U HepaBeHCTBA. HepaBeHncTBa 12 https-//m.edsoo.ru/7f417af8
bubmuoreka [JOK
14 @yHKUMH. OCHOBHBIE NOHATHA 5 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
15 Dymiumn. TrcnoBLe yHKIIH ? https://m.edsoo.ru/7f417af8
b K
16 [ToBTOpeHue u 060061IeHNE 6 nommorexa [10

https://m.edsoo.ru/7f417af8
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OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 9 1
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Kontpoabubie | Ilpakruueckue | (uupposbie)
NPOrpaMMbl Bcero
paboThI paboThI oOpa3oBaTe/bHbIE
pecypchl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 1 bubnuorexa [JOK
qucna https://m.edsoo.ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuotexa [JOK
OJHOU EPEMEHHOM https://m.edsoo.ru/7f419d08
bu6moreka [IOK
3 HosTopenne kypcos 7 - 8 Kraccos 4 https://m.edsoo.ru/7f41a302
4 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuotexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
5 [ToBTOpEHME KYpCOB 7-8 KIacCOB. DIEMEHTHI 10 1 bubnuoreka [IOK
KOMOMHATOPUKH https://m.edsoo.ru/7f41a302
bu6moreka [IOK
6 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 hitps://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
/ DymkunH 16 ! https://m.edsoo.ru/7f419d08
8 ['eomeTpuueckas BEpOSITHOCTh 4 Enbmiorexa OK
https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
? Henbrranns beprymm 6 1 https://m.edsoo.ru/7f41a302
. bubmuoreka [JOK
10 Crysalinas BelMHHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
11 YucaoBble TOCIEI0BATEIbHOCTU 15 1 https://m.edsoo.ru/7f419d08
12 O60061eHne, KOHTPOIIb 3 1 bubmiorexa LHOK

https://m.edsoo.ru/7f41a302
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13 [ToBTOpEHue, 0600IICHNE, CHCTEMAaTH3AIIUS 19 1 bu6moreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 8 2
I'eomerpusn
8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kourpoabubie | Ilpakruueckue | (uupposbie)
NPOrpamMMbl Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypcsl
.. bu6moreka [IOK
I HeThpexyrombaniH 12 I https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 HpOlli)IOI;)/II_[I/IOHaJII)HII:II; OTII))eI\?/,[KaX 10/100HbIE 15 1 bubmrorexa TIOK
’ https://m.edsoo.ru/7f417e18
TPEYrOJbHUKU
I1 .H i
3 TpJ-Ie(;’]:"IOaJIH:HI/IKi)};OI}/IK ff[elil/ll"z}r/[f:iiﬂme; ¢buryp 14 1 bubmmorexa LIOK
' https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX Guryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417¢e18
VYriabl B OKpY>KHOCTH. Briicanuble u
5 OIMCAHHBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnuoreka [IOK
Kacarenbnble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEMN
. bubnuoreka [JOK
6 TosTopenne, 0600wmenue snanuii 4 ! https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
9 KJIACC
Ne i/ HanmeHoBaHMe pa3jeioB U TeM KoJsnuecTBo yacos DJIEeKTPOHHBbIE
nporpamMmaI Bcero Kourposbhubie | Ilpakruueckue | (uupposbie)
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padoThI padoThI o0pa3oBaTte/ibHbIE

pecypcsl

Tpuronomerpus. TeopemMbl KOCUHYCOB U bubnuorexa [JOK
16 1

CUHYCOB. PenieHue TpeyrojbHIUKOB https://m.edsoo.ru/7f41a12c
[IpeobpazoBanue mogobus. Merpuyeckue 10 1 bubnuorexa [JOK
COOTHOILIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41a12c

bubmmoreka [{OK
Bexroper 12 ! https://m.edsoo.ru/7f41al2c
JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 1 bubmorexa [JOK

https://m.edsoo.ru/7f41al2c
o oo fs [ BiGorsa 10

Py HIa/h Kpyra. https://m.edsoo.ru/7f41al2c

Brruncnenune miomanei

bu6moreka [IOK
JBHDKeHHA TI10CKOCTH 7 ! https://m.edsoo.ru/7f41al2c
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 6 1 bu6moreka [IOK
3HAHUM https://m.edsoo.ru/7f41al12c

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0

K nporpamme npeaycMOTpeHbI PUIIOKESHHUS:
[TpunoxxenneNe 1 :KanenmapHo-reMaTndeckoe MiIaHUPOBAHHUE C JINCTOM KOPPEKTUPOBKHU
[Tpunoxenue Ne 2 : @oHJ OLIEHOYHBIX CPECTB
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTudpurat 487335726471474211034024297916462361476713766830
Bnageney 3yikuHa MpuHa CepacumMoBHa

OeicTevTened C 23.08.2023 no 22.08.2024
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