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IOSACHUTEJIBHAS 3AIINCKA

Hacrosimas pabodast mporpaMma Kypca BHEYpOUHOH JiesTenbHOCTH « TpyaHbIe BOIPOCH MaTeMaTuku. 7—
9 knaccel» pa3paboTaHa B COOTBETCTBHHU C TpeOOBaHUAMH (heAepaTbHOTO roCy1apCTBEHHOTO 00pa30BaTeIbHOTO
CTaH/apTa OCHOBHOTO 00mIero obpazoBanus (manee — @I'OC OOO) u HampaBiIeHa Ha OPTaHU3AINIO0 O0yICHUS
MaTeMaTHYECKOMY COJEepIKaHUIO, BBIXOJsIIEeMy 3a pamku DexepanbHoil paboueil mporpaMMbl Mo ydyeOHOMY
npenmery «Maremarnkay (0a30BbI YpOBEHb) OCHOBHOTO 00Iero obpasoBanus (namee — OPII), ¢ yuetom
HCIIOJb30BaHMS BUIOB ACATEIEHOCTH 00yJarOMNXCsl, OTIIMYHBIX OT YPOUHBIX.

ITpu pa3padotke IIporpaMmbl yUUTHIBAIKCh CIEIYIOLINE JOKYMEHTHI:

-nucbMo MuHmcTepcTBa npocseienus Poccuiickoit @enepanuu ot 5 urons 2022 1. Ne  TB-1290/03 «O
HampaBJI€HUM  METOAMYECKUX  pPEKOMEHAALUN» [0 OpraHH3allud BHEYPOUHOM NEATENbHOCTH B pPaMKax
peanuzanuu  OOHOBIEHHBIX (peepalbHBIX TOCYAApPCTBEHHBIX OOpa3oBaTENbHBIX CTAHAAPTOB HAYaIbHOTO
00I11eT0 1 OCHOBHOTO 00IIIeT0 00pa3oBaHMS;

-pacniopsbkenue [lpaBurensctBa Poccmiickoit ®enepaumn ot 19 Hos0ps 2024 1. Ne 3333-p «O6 yTBep:KAECHUH
KOMILJIEKCHOTO IUIaHA MEPONPHUSATHH IO MOBBIIICHUIO KayecTBA MAaTEMaTH4eCKOr0 U eCTECTBEHHO-HAYYHOTO
obpazoBanus Ha mnepuon a0 2030 romay.

AKTYyaJIbHOCTh Kypca

B ycnoBuAx peanuM3aluMM TakOHM CTpaTerHYECKOM 3aJadyd, KakK JOCTIDKCHHE TEXHOJOTHYECKOTro
CyBEpPEHHUTETa CTpaHbl, I€pe]] MaTeMaTHYeCKUM OO0pa3oBaHUEM B qucie IJIaBHBIX MOCTaBJICHBI
CIeNylolue  IeIu:  pa3BUTHE  TBOPYECKHX U HCCIEJOBATENbCKUX CHOCOOHOCTEH OOywarommuxcs, HUX
MOJTOTOBKA B Mporecce 00y4eHUs: MaTeMaTHKe K BBIOOpPY NpodeccHii, CBS3aHHBIX C Pa3BUTHEM TOYHBIX
1 eCTECTBCHHBIX HayK M TexHoJorui. Kak Ba’KHBII KOJMYECTBEHHBIH IOKa3aTesb IOBBILIEHUS HHTEpeca K
MaTEMaTHKE BBIIENAETCSI POCT KOJIMYECTBA BBIIYCKHUKOB, BBIOMPAIOIIMX Ha TOCYJapCTBEHHOW HTOTOBOM
aTTECTallMH SK3aMeH [0 MaTeMaTHKe Ha MPOGHILHOM YPOBHE.

OcBoenne  mpexpnaraemoii  IlporpamMmbl  cmOCOOCTBYeT — MOBBILICHUIO y 00YYaroIIMXCsl yPOBHS
MOTHBAIlMM K W3YYCHHWIO MAaTeMaTHKH, K NPOJODKEHHIO mn3ydeHuss martematukn B 10-11 xmaccax Ha
yIiIyOJ€HHOM YPOBHE M OpPUEHTUPYET Ha BbIOOpP €IMHOIO T'OCYAApCTBEHHOI'O 3K3aMEHa II0 MAaTeMAaTHKE
IpOQUIBLHOTO YPOBHS.

Iean u 3axaun Kypca

Peanm3zamus BHEYPOUHOH AEATEIHHOCTH SIBISAETCS HEOTHEMIIEMOW YacThIO 00pa30BaTENIbHOTO IpoIiecca,
obecrieunBasi B TOM YHUCIE BO3MOXHOCTH (OPMUPOBaHHS  00pa3oBaTeNbHBIX MNPOTpaMM  Pa3IHYHOTO
YPOBHS  CJIOKHOCTH M HAaNpaBIEHHOCTH C YYE€TOM 00pa3oBaTeNIbHBIX MNOTPEOHOCTEH W crocoOHOCTEH
00yJaroLIuxcsl, BKI0Yasi OJapEHHBIX IETEH.

Heas IIporpammbl — o0ecnednTh HWHIUBHIYalIbHbIE TMOTPEOHOCTH OOYYalOMMXCS B HM3YYCHUH
coJiep KaHUsl MaTEeMaTHKH, BBIXOSILETO 32 PAMKHU MPOrPaMMbI 0a30BOTO YPOBHSI.

3apaum Kypca:

-IloBblIeHNE ypOBHS MaTeMaTHUECKON MOATOTOBKU OOYYaIOLIMXCSI, Pa3BUTHE YCTOHUMBOIO MHTEpeca K
yueOHOMY IpeaMeTy «MaTeMaTHKay.

-Pa3Burue TBOpUECKHX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOPAXKEHU S, TECOPETUIECKOTO MBILIJICHUS U
MaTeMaTHYECKON MHTYUIIMH, YMEHUH pacCyKIaTh JIOTHYECKU U aHAJIM3UPOBATh CUTYaIUH.

-YrnyOneHne ¥ 3aKperuieHne O0a30BBIX 3HaHWH, (OPMHUPOBAHHE YCTOMYMBBIX HABBIKOB pEIICHUS
HECTaHJaPTHBIX U OJTMMITMAIHBIX 33/1a4, OCBOCHNE HECTAHJAPTHBIX NTOAXO00B U OPUTMHAJIBHBIX PEILICHUI.

-O3HaKOMJICHHE C IOTIOJIHUTEIbHBIMHU Pa3/ieiaMi MaTeMaTHKH, BBIXOAALIMMY 32 paMKH 0a30BOro Kypca.

-Bocriutanme camMoOCTOATENHHOCTH, HACTOMYMBOCTH M OPTaHM30BAHHOCTH B XOJI€ PEIICHUS CIOXKHBIX
3ajau.

-Pa3Burne HaBBHIKOB KOMaHAHOM palOOTHL, APYKECKOTO CONEPHUYECTBA M 370POBOH KOHKYPEHLIUH
CpEAH CBEPCTHUKOB.

-[TonroToBka 00y4arOIIUXCS K YYaCTHIO B HIKOJNBHBIX, TOPOJCKHX, PETMOHANBHBIX,  BCEPOCCHMCKUX
ONIMMIINA/AX, KOHKYpPCax W COPEBHOBAHMAX IO MaTeMaTHKe.

-IToBblIeHUE YPOBHS TPaMOTHOCTH B oOnactu UCTIONIB30BaHUS «MAaTEeMaTHUECKUX
MAKETOBY», 00ECIEeYHBAIOIINX aBTOMATU3ALUIO [IPOLIECCOB MOUCKA, aHAM3a, OOpabOTKM, CO3[aHUs, Iepenayu,
¢dopmanmzanun (B BHAC CTaTHUECKUX M AMHAMHYECKHX TpadUKOB, AMArpaMM M TpoYel BHU3yaln3alfi
pe3yiIbTaTOB aHAJIM3a M MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH) B IIpouecce Y4eOHOH AeATeNbHOCTH IpU
N3YYCHUH MaTEMaTHKH.

-Pa3zBurue TBOpUECKHX CIIOCOOHOCTEH, TEOPETUIECKOTO MBIIUICHHUS HA OCHOBE MCIOIBb30BAaHHS (P POBBIX
HHCTPYMEHTOB (B TOM YHCIIE «MaTeMaTHYECKHX IIAaKETOB») B OOJIACTM MOJACIHPOBAHMSA, HMHUTALUN U
WHTEPIIpEeTaliy a0CTPAKTHBIX MaTeMaTHYECKUX OOBEKTOB M 00pa30B B BHJIE PA3IMYHBIX BU3yaTU3aluil (B TOM
YHCIIe MPOCTPAHCTBEHHBIX OOBEKTOB).

IIporpamma pa3paGoTaHa ¢ y4eToM peKOMeHAanuili denepaibHOli padodyeil mporpaMmsl
BOCIIMTAHUS.



B wacTHOCTH, OHa yYHTBIBAET NMCHXOJIOTO-TIEAArOTUYECKHE OCOOCHHOCTH COOTBETCTBYIOLIEH BO3PACTHOM
KaTeropuy oOy4aronmxcsl.

Takum oOpazom, peannzarms [IporpaMMbl COIEHCTBYET IMOTYIESHHIO CIEAYIONINX PE3yIbTaTOB!

-IOCTI)KEHHE OOYYaIOIUMHUCS IUIAHUPYEMBIX JIMYHOCTHBIX, METAlpeJMETHBIX M IPEIMETHBIX
pe3yIBTATOB, B T. 4. COOTBETCTBYIOUINX YIITYOJICHHOMY YPOBHIO H3YUCHHSI MAaTEMaTHKH;

-pa3BUTHE JIMYHOCTH OOYyYaroMMXCs, (POPMHUPOBAHHIO M YIOBJICTBOPCHHIO HMX COIMAIBHO 3HAYMMBIX
MHTEPECOB M IIOTPEOHOCTEIH;

-camMopean3aIysi 00yJarOIINXCs Yepe3 YJacTHe BO BHEYPOUHOH EATETBHOCTH.

[Iporpamma kypca paccumtana Ha 204 yaca B TedeHue Tpex JieT oOyuenuss B /-9 kiaccax (68
94acoB B KaXJOM KJIacce) MpH MPOBEICHUM 3aHATHH OJMH pa3 B HEACNI0 MO 2 aKaJeMHYeCKUX daca
KaXJ0oe WIM JBa pa3a B HEAETI0 Mo | akameMudeckoMy yacy Kakmoe. LlemecooOpa3HBIM sSBISIETCS
YepE€aAOBAHUC TEM 3aHATHH C anre6panqec1<I/IM 1 TCOMCTPUUYCCKUM COACPIKAHUCM.

B 3aBucMMOCTM  OT  KOHKPETHBIX  YCJIOBHH  peanu3amuu  [IporpaMMbl W KOJIHWYECTBA
o0ydarommxcs AOIycKaeTcs (OPMUPOBAHHME TPYII W3 OOYYArOIIMXCS Pa3HBIX KIACCOB B IpeIeiax OIHOW
napaienu. [IporpamMmma MOXeT pea30BbIBaThCSI 00Pa30BATENbHON OpPraHU3alieil cCaMOCTOsTENbHO JINO0 Ha
OCHOBE B3aUMO/ICHCTBHS C IPYTUMH OPTaHU3aIMAMHE, OCYILIECTBISIOIMME 00pa30BaTEIbHYIO IeSTEIbHOCTb.

COJAEP)KAHUE OBYUEHUSA

TKJACC

Yucja u BeluucaeHus. leaumoctb

[Mpusnaku nenmumocTH: GOPMYIHMPOBKA M JA0KA3aTeIbCTBO. PellleHne 3a/1a4 MOBBIICHHOW CIIOKHOCTH Ha
JETMMOCTD. Pelienne CrosKeTHBIX 3a/1a4 apu(PMETHIECKAM METOIOM.

Hccrnedosamenvckas paboma: NeNMUMOCTh U €€ CBOWCTBA.

OceBasi cumMmeTpust

@urypsl ¢ 0ceBoi cuMMeTpuei. IIpuMepsl CUMMETPHUU B OKPYXKAIOLIEM MUPE.

Ilpoexm: cUMMETpUSA B OKPY>KAIOIIEM MUPE.

AuredOpanyeckue BbIPaKeHHS

Crenenu, MHOTOUJIEHBI, npeoOpazoBaHue MHOTOUJICHOB, JIEUCTBUA C MHOTOYICHAMH.
Muorounen crannaptioro Buga. Cremenp MHorowieHa. Kopuu wHorowieHa. HaxokneHue kopHen
MHOTO4IeHa. JloKa3aTenbCTBO TOXKAECTB. PasHble MOAXOABI K JOKA3aTEIbCTBY TOXKIECTB.

Hccneoosamenvckas paboma: Kak HAWTH KOPEHb MHOTOWJICHA?

MHOroyrojisHHKHU U reoMeTpUYeCKHe HepaBeHCTBA

CyMMa BHYTPEHHHUX YIJIOB MHOIOYrOJbHHMKA M BHEIIHUX VIJOB BBIIYKJIOTO MHOTOYTOJbHUKA.
CooTHolIeHUsI MEXKAY CTOPOHAMH U yIJIaMu TpeyroisHuKa. HepaBeHcTBO TpeyronsHuKa. HepaBeHCTBO 0 myinHe
JoMaHoi. HepaBeHCTBO MeX 1y NEPIEHAMKYIIIPOM U HAKJIOHHOM. PaccTosiHuEe OT TOUKH 10 IIPSIMOIA.

Hccredosamenvckas paboma. TeOMeTpUIeCKie HEPAaBEHCTBA.

DOyHKUMA

[Touck obnacTu onpeAeseH!s 1 MHOXKECTBa 3HaueHUH (yHKIUH. Vcrons30BaHne pa3iMuHBIX COCOOOB
3amanus pynkiun. Mcnonp3oBanue cBOWCTB (GyHKIUE Ui aHamu3a rpauKoB pealbHBIX 3aBUCUMOCTEHN (HyIH
(hyHKIIH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA (DYHKITMH, MPOMEXYTKH BO3PACTaHUs W yOBIBaHUS

GyHKIINY, HanOOJIbIICe U HAUMEHBIIee 3HaUeHUS QYHKITHN). [ paduku, KycouHO- 3aaHHbIC ()YHKITHH.

Hccnedosamenvckas paboma: CpaBHEHHE CBOMCTB (YHKIMH W HMX TpadUKOB B 3aBUCHMOCTH OT
rapameTpoB.

I'eomeTpuueckne MecTa TOYeK

BsanMHoe pacnonoxeHre OKpy>KHOCTH U IpAMoii. [IprMepsr reoMeTpUYecKIX MeCT TOUeK Ha MIIOCKOCTH.
MeTon reoMeTprUIeCKUX MECT TOUEK MPH PEILIEHUN T€OMETPUUYECKUX 3ajiad.

YpaBHeHHd M CHCTEMBI yPaBHEHUH

Jluneiinple ypaBHEHUS U UX cucTeMbl. Olpeenenre Yrucia KOpHel JIMHEHHOT0 ypaBHEeHUS!.

Pemienrve nMHEHHBIX ypaBHEHUN, COAEpKAallUX 3HAK MOJAyJsa. PelieHue JIHHEWHBIX YpaBHEHHUI C
napameTrpamu. PelieHue cuctem JTMHENHBIX YPABHEHUN Pa3HBIMU METOJAMU.

Hccnedosamenvckasn paboma: TAHEHHBIE YpaBHEHHS, COACPIKAIIUE 3HAK MOYJISL.

IHocTpoeHus ¢ NOMOIIBLIO HMPKYJIS M JIMHEHKH

O060ocHOBaHHA TPOCTEUIIIMX TOCTPOCHUH, JTAIBI 33/Ia4H Ha TIOCTPOEHUS, PEIIeHNEe 3a7a4d Ha MIOCTPOCHHE
LHAPKYJIEM U JIMHEHKOM.

8KJIACC

Yucna u BBIYHCICHUSA

KBanpatHsiif kopeHb. BeinonHenne oneparuii ¢ uppalioHaIbHBIMH YHCIIAMHU.
AJredpanyeckue BbIpaKeHHUs



JpoOHo-panoHanbHble  BblpakeHHs. CTerneHW. BpIMOMHEHHWE  TOXAECTBEHHBIX Pe0oOpa3oBaHMi
paIOHANBHBIX BRIPAXKEHUH.

IenTpajbHasg cUMMeETPHUS

DOopMyITUpPOBKa ONPEIECTICHHS Y JJOKAa3aTeJIbCTBO  CBOWCTB LIEHTPAIbHO- CHMMETPHUYHBIX QUTYP.

Jenenue oTpe3ka Ha PaBHBIC YACTH C IIOMOILBIO LIUPKYJISI U TMHEUKH.

Hccnedosamenvckas paboma: cBOMCTBA IEHTPATBHO-CHMMETPUYHBIX (QUTYD.

Ilpoexm: eHTpanbHasl CHMMETPHUS B OKPY’KAOIIEM MHUDE.

YpaBHeHNs M HepaBeHCTBA

Onpenenenne paBHOCWIBHBIX ypaBHeHMH. [IpuMeHeHue CBOWCTB ypaBHEHHUI C OJHOW IMEpPEeMEHHOM.
Omnpenenenue KoOJIMYecTBA JACHCTBUTENBHBIX KOPHEH KBaJpaTHOTO YypaBHeHHs. Pemenuwe apoOHO-
palMOHANBHBIX YPABHECHUN, CBOJAIINXCS K JIMHEHHBIM HMIM K KBaApaTHBIM YypPaBHEHHSAM, HCIIONb30BAHNE
METOJIa 3aMEHBI IIepeMeHHO. Perienne TeKCTOBBIX 3a7ad anreOpandecKuM CIIoCOOOM: TEPEeX0]] OT CIOBECHOM
(OpMYNIUPOBKM YCIOBHS 3aJaud K aireOpandeckodl MOJAENIH IIyTeM COCTaBJICHHUS YpaBHEHUS; pELICHHUE
COCTaBJICHHOTO YPaBHEHHMS; WHTEpHpeTauus pe3yibrara. 'paduueckas MHTEprpeTanys ypaBHEHUH C ABYMS
MIepEMEHHBIMH.

Pemrenne cucrem ypaBHEHHH, B KOTOPHIX OJHO W3 ypaBHEHHWH He sABIseTcs JNMHEWHBIM. [ paduueckas
WHTEPIIPETalUs PEIICHNsT YPaBHEHHSA C BYMsI NIEPEMEHHBIMUA M CHUCTEM YpPaBHEHHMH C JBYMs NE€PEMEHHBIMH.
Pemenne HeNMHEHHBIX HEPAaBEHCTB W HX CHCTEM. PelleHWe HEpaBEHCTB, COAECPXKAIIUX 3HAK MOZYJI.
UzobpaxeHnne pemeHns HEpaBEHCTBA C OJTHON MEPEeMEHHOM U CHCTEMBI HEPABEHCTB HA KOOPAWHATHOW TPSMOH,
3allUCh PEUICHUS C IOMOINBI0 CHUMBOJOB. HepaBeHCTBO ¢ nByMsi mepeMeHHbIMH. [ 'paduueckuii MeToxn
PEILICHUs] CUCTEM HEPABEHCTB C JBYMs [IEPEMECHHBIMH.

Hccnedosamenvckas paboma: paBHOCUIBHOCTD U CIIECTBUE.

Hccnedosamenvckass paboma: Tpaduyeckas HHTepHpeTanusi YpaBHEHUH € ABYMs MEPEMEHHBIMU.

Hccnedosamenvckass  paboma: TpadUUECKU METOJ pEIICHHs CHCTEM HEpaBEeHCTB C JBYMS
MIEPEMEHHBIMH.

IIpeoOpazoBanue noaoous

[TpeobpazoBanue moxpodus u nogodusie purypsl. CoOoTHOLIEHUS B MOTOOHBIX (pUTypax.

Hccnedosamenvckas paboma: 9aro Takoe (hpakran?

Jloka3aTeIbCTBA HEPABEHCTB

OneHka 3HaueHUS BBIPAKEHUS C UCHOJH30BAaHHEM HepaBeHCTB. llpuMeHeHHe CBOWHCTB
HEPABEHCTB B XOJ€ PELICHUS 3a/1a4.

Omnpenenenne paBHOCUIIBHBIX HEPAaBEHCTB. Jl0Ka3aTeIbCTBO HEPABEHCTB.

Peuienne TEKCTOBBIX 3a7ady C MOMOIIBIO JMHEWHBIX HEPABEHCTB C OJHOMN NEPEMEHHOM.

Hccneoosamenvckas paboma: ITMHEHHOE HEPABEHCTBO C OJHOW MEPEMEHHOH € MapaMeTpOM.

Hccnedosamenvckas paboma: TMHEHHOE HEPABEHCTBO C OTHOMW MEPEMEHHOH C IMapaMeTpOM.

IIpsiMoyroJibHBIE TPEYroJbHUKH

Jloka3aTenbCTBO  COOTHOUIEHMH  MEXIy TpONOPLUUOHATIBHBIMU  OTpPE3KaMH B TMPSIMOYTOJIBHOM
TpeyrojbHUKe. [I[puMeHeHrne COOTHOIIEHHUH ITPU PELIEHUU T€OMETPUYECKHX 3a/a4.

DOyHKUMT

[Touck oOmacTu ompejeieHUss W MHOXecTBa 3HaueHuil ¢yHkumu. ['paduk dyskimn K/X. OyHKINS
Buga (ax + b)/(cx + d).

Yuciia ¥ BbIYUCICHHSA: 1€TUMOCTD

DOopMyIMpPOBKA OINpPEACIICHNUS JEIUMOCTH HAILENIo, YHCEN, CPaBHUMBIX IO JAaHHOMY MOJIYIIIO.
Brimonuenue geneHuss ¢ ocraTkoM. JloKa3aTenbCTBO M IPUMEHEHHME CBOMCTB CpPAaBHEHUH 110 MOJAYIIIO.
HaxoxneHue ocTaTKOB CyMMBI M IPOU3BEJCHMUS 110 JaHHOMY MOAYJIIO.

Hccnedosamenvekas paboma: NEIAMOCTb.

9KJIACC

YpaBHeHNs ¥ HEpaBEHCTBA

bukBanpatHbie ypaBHeHHs. MeTonsl PaBHOCHJIBHBIX MpPeoOpa3oBaHWN, 3aMEHbI IEPEMEHHOM,
rpadMuecKoro MeToa MpH PelleHny ypaBHEeHUH 3-UH U 4-i cTerneHew.

Pemenne HepaBeHCTB, coAepKaluX 3HaK MoAyns. HepaBeHcTBO ¢ 1ByMs mepeMeHHbIMH. lIpnmeHeHMe
rpadMuecKkoro MeETOJa PELICHUS CUCTEM HEpPaBeHCTB C [JBYMsSl IEepeMEHHbIMU. PerieHue apoOHO-
palMOHAJBHBIX YpaBHEHUI U HepaBeHCTB. [locTpoeHue rpadukoB ypaBHEHH, B TOM YHCIIE C UCTIONB30BaHHEM
nudpoBbIX pecypcos. [IpuBoanTh rpaguyecKyro HHTEPIPETALMIO PELICHUS] YPABHEHHS C IBYMS IIEPEMEHHBIMU
U CHUCTEM ypaBHEHUU ¢ JBYMs IepeMEHHbIMU. VcclietoBaHuE CUCTEM HEJIMHEUWHBIX YPaBHEHUU € apaMETPOM.
Pemenne HepaBeHCTB € ABYMs IEPEMEHHBIMU U UX CUCTEM.

Hccnedosamenvckue pabomul. pellieHHE 3aJad € IapamMeTpaMd — alreOpauuyecKuM MeETOAOM;
rpaguIeCKuM METOIOM.



Pemienue TpeyrojibHMKOB

@opmynsl npuBeacHHs. PeleHue NpakTHUECKUX 3aJad C HCIOJb30BAHUEM TEOPEMBbl KOCHHYCOB U
TeopeMbl cuHycoB. @opmyna ['epona. @opmyrna momany BEIIYKIOTO YETHIPEXyroJbHUKA.

CooTHOIIEHUSI MEXIY TpUrOHOMeTpuuecKuMH GyHKimsaMHy. [Ipocteiimue GpopMmyasl  HmpuBEINEHUsS U3
TeOMETPUYECKHX  cooOpaxkeHWid.  PemieHme  3amad C MCHOJIH30BAHMEM TEOPEM KOCHHYCOB M CHHYCOB,
HaXOKACHUE paguyca ONMUCAHHON OKPYXHOCTH.

AuredpanvyecKue BbIpaKeHUs

CreneHs ¢ parioHaIbHBIM [TOKa3aTeNIeM.

Omnpenenenue KOpHA N-i CTENEHH U CTENEHH C pallMOHATBHBIM MIOKa3aTeNeM.

[lpumeHeHue omnepanuyu M3BJACYEHHS KOPHA N-H  CTEHNEeHH, UCMONB3Yys MpH HEOOXOAUMOCTH
KaJbKyIATOp. Berunciienne 3HaueHus CTENIEHH C pallMOHANBHBIM NOKa3areneM. OlleHKa 3HA4eHUH  KOpHS
N-ii  CcTemeHu, 3HAU€HHE  CTENEHH C PaIMOHAIbHBIM IMOKa3aTeleM LEIbIMU YHUCIAMU U JECITUYHBIMU
npoOsimu. CpaBHEHHE U YHOPSIOYMBAHUE PALIMOHANBHBIX U UPPALMOHATBHBIX YHCEIN, 3alIMCAHHBIX C TIOMOILBIO
KOpHsI N-il CTeNeHH, CTENEHU C PalMOHAIBHBIM IIOKa3aTeieM. BhINOoNHeHne TOXIECTBEHHBIX NpPeoOpa3oBaHuUil
BBIP)KEHHUH, COAEPIKAILUX KOPEHb N-I CTENEHH, CTEINEHb C PALMOHAIBHBIM I10Ka3aTEIIEM.

IlonoOue TpeyroabHUKOB

Teopembl O MPOU3BENCHUU OTPE3KOB XOPH, TEOPEMBI O MPOU3BEACHUM OTPE3KOB CEKYILHX, TEOpeMa O
KBaJ[paTe KacarenbHoW, TeopeMbl UeBbl u Menenas. VccnemoBaHue, B TOM YHUCIE € MOMOIIBIO ITUPPOBBIX
pecypcoB, u3ydaeMbix KoHGurypauuii. [IpuMeHeHHe NaHHBIX TEOpEM MpPU pPEIICHHH T'eOMETPUYECKUX 3a/ad.
3HaKOMCTBO C TOHSITHEM TOMOTETHH, C €ro MpUMEHEHHEM, B TOM 4YHCIE B MPAKTHYECKUX
CUTYaLUsIX.

Hccnedosamenvckas paboma (¢ UCTIOIH30BAHUEM MPOTPAMMHBIX CPEJICTB): TOMOTETHS U €€ CBOMCTBA.

DyHKIUT

[onstue «bynkuus». Ilpumenenne cBoiicTB pyHKUMN: HyIM QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA
(hyHKIIMH, TTPOMEXKYTKH BO3pACTaHUSA W YOBIBaHUS (PYHKIWH, YETHBIE M HEYEeTHhIE (DYHKIMH, HaunbOoIbllnee W
HaWMEHbIIee 3Ha4eHUs (QYHKIMM TpH pelieHun 3axad. llocTpoeHue rpadukoB (QyHKIMHA € TOMOLIBIO
npeoOpa3oBaHuil BUIA:

f(X) =f(q) + a; f(x) — f(x + a); f(x) — kf(x), f(x) =f(] x ]), {(x) = [ f(x) |

Pacno3HaBanue cTeneHHbIX GYHKIMH W IIOCTPOEHHE 3CKM30B TIpPa(QUKOB CTENEHHBIX (QYHKLIUH ¢
HATYpaJbHBIMHU IOKa3aTeNsIMU pPa3HOi 4eTHOCTH. Vcmonb3oBaHHE CBOMCTB IpaMKOB CTENEHHBIX (YHKLHUH C
HATYpAIbHBIMH I0KA3aTe/IAMHU [IPU pemennn 3aaa4. [loctpoenne rpadukoB yrkuuii y=Vx ,y = Vx, y = | x|.

Hccneoosamenvckass  paboma:  moBeaenue — GyHKmuu W ee  rpaduka B 3aBUCUMOCTH OT
napamerpa.

Metox koopauHAT

[MapannensHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX (Yepe3 yriaoBoi kodddummenr). — —

HaxoxxaeHue nepecedeHnil OKpy>KHOCTEN M IPSIMBIX B KOOpAHHATax. PopMylia pacCTOSIHUS OT TOUYKHU 10
npsaMoit. Ilnomanes napamienorpaMma B KOOpPAMHATaxX, MOHATHE 00 ~ OPHUEHTUPOBAHHOW  IUIOLIAIM.
[Ipumenenne Mmerona KOOpAMHAT

B IMPaKTHKO-OPUEHTHPOBAHHBIX T'ECOMETPHUUECKHX 3ajadax, HCCIEIOBAaHHE TPUIOKEHHUS MEeTola
KOOpJIMHAT B BBIYUCIUTENFHON MaTeMaTHKe U HHPOpMaTHKE.

Hccnedosamenvckas paboma: pelieHNe NPaKTUKO-OPUEHTHPOBAHHOM I'€OMETPUIECKOM 3a1aul METOJ0M
KOOpJUHAT.

YucaoBble MOCIAe10BATEILHOCTH U MPOTPecCHH

OnpezeneHne BUAOB MOCIENO0BATENBHOCTEHN: OrpaHHYEHHAs MTOCIIEI0BATENBHOCTE, MOHOTOHHO BO3pacTaromas
(yOBIBarommas) ImocienoBaTeIbHOCTE. [IpencraBieHue OCCKOHEYHBIX  TMEPUOAMYCCKHX  IpoOeii B BUIE

OOBIKHOBEHHBIX. 3HaKOMCTBO C TIOHATHEM CXOJMMOCTH TIOCJIEIOBATEIBHOCTH, HAXO0XKJIEHHE CYMMBI
0ecKOHEYHO YObIBarolIel reoMeTpuyeckoil mporpeccun. Ilppumenenne Merosa MaTeMaTn4ecKOW HHITYKIHH.

Hccenedosamenvcekas paboma: HOBEJICHNE HOCIIE0BATEILHOCTEN — OT THIOTE3bl 10
JI0Ka3aTeIbCTBA.

JABHKEHUA MITIOCKOCTH

Hentpanpaas cummerpus. LleHTpanbHO-cumMMerpuuHble ¢urypsl. [loBopor. OceBas cummerpus.
@urypbl, CHMMETPUYHBIE OTHOCUTENILHO HEKOTOpo# ocu. Ilapamienbusiii nepeHoc. [loHsTHE ABMYKEHHS U €ro
cBolictBa. PaBenctBo ¢uryp. [IposiBieHus cUMMETpUH B TPHUPOJIE, XKUBOIKMCH, CKYIBITYpE, apXUTEKTYype.
Komnozunmu nemkenuii (mpocreiimme npumepsl). [lpuMeHeHre B pelieHiH reOMeTPUIECKIX 3a1ad.

Hccrneoosamenvcras paboma (¢ NCTIOIB30BAHUEM MIPOTPAMMHBIX CPEJICTB): KOMITO3UITHS TBKECHHUH.



IIVTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDI Buactu:

— NATPUOTHYECKOI0  BOCHUTAHUSN:  MPOSBICHUE  HWHTEpeca K  MPOLUUIOMY U
HACTOSIIIEMY POCCUMCKOW MaTeMAaTHUKH; IICHHOCTHOE OTHOIICHHUE K JOCTHKEHHUSM POCCUHUCKHX MATEMAaTHKOB U
pPOCCHIICKON MaTEMaTUYECKON MIKOJbI, K MCIOJIB30BAaHUIO ATUX JOCTHKEHUW B IPYTrUX HAyKax WM MPUKIATHBIX
chepax;

- rpa’kIaHCKOT0 M JYXOBHO-HPAaBCTBEHHOT0  BOCHUTAHHS: TOTOBHOCTh K
BBITIOJTHEHHIO 0053aHHOCTEN TpakIaHIHA U Pealn3allii ero MpaB; MPEeACTaBICHHE O MaTeMAaTHIECKIX OCHOBAX
(hYHKITMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBIICHUH, TPOIEAYyp TpakJaHCKOro oOmiectsa (Hampumep,
BBIOOPBI, OMpPOCHI), TOTOBHOCTh K OOCYKICHHIO STHYCCKHX HPOOJEM, CBS3aHHBIX C HPaKTUYCCKUM
MIPUMECHCHUEM )IOCTI/I)KCHI/Iﬁ HaYyKH; OCO3HaHUE BAXHOCTH MOPAJIbHO-OTUYCCKUX IIPUHOUIIOB B
JEeSITeTFHOCTH YI€HOTO;

- TPYA0BOI'0 BOCIMTAHUSA: YCTAHOBKA HA AaKTMBHOE Y4YaCTUE B DPELIEHUU IIPAKTUYECKUX
3ajJjad MaTeMaTHYeCKOW HalpaBJICHHOCTH; OCO3HAHUE BaXHOCTH MaTEeMaTHYECKOro o00pa3oBaHUs Ha
MOPOTSDKEHUH BCEW KM3HM IJISl YCHEIIHOH NpO(eCCHOHAJIbHON NESTENbHOCTH M Pa3sBUTUE HEOOXOAUMBIX
YMEHHI{; OCO3HAHHBII BBIOOP M MOCTPOCHNUE MHIMBUAYAIbHON TPAEKTOPUHN 00pa30BaHuUs U )KU3HEHHBIX IIaHOB
C YYETOM JINYHBIX HHTEPECOB H OOIIECTBEHHBIX MOTPEOHOCTEH;

- ICTETHIECKOIO BOCIIMTAHUA: CIIOCOOHOCTh K OMOIIMOHAJIBHOMY H
OCTETUYCCKOMY BOCHPUATUIO MAaTEMATHUYCCKHUX 06'beKTOB, 3a1a4, pemeHI/Iﬁ, paccyn(z[eHm‘/'I; YMEHUE BHJICTH
MaTEMATUYCCKNE 3aKOHOMEPHOCTH B UCKYCCTBE,

- LHEeHHOCTH HAY4YHOT' O MO3HAHMA: OpHEHTANNS B JIeSITeTFHOCTH Ha
COBpEMEHHYIO CHCTEMY HaYJHBIX MPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX

pa3BUTHUSl UENOBEKA, TNPUPOABI M OOIIECTBAa, IMOHMMAaHUE MAaTEeMaTHYECKOM HayKuM Kak cdepsl
YEJIOBEUECKON NIEATEIbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAUYMMOCTH JUIsl PA3BUTUS IMBWIM3AIUMU; OBJIAJCHHE
A3BIKOM MaT€MaTHKH M MaTeMaTHYeCKOW KYIbTypOH KakK CPEACTBOM IO3HAHWS MHUpA; OBIAJCHHWE HAaBBIKAMHU
HCCIIEI0BATEIBCKON JEATEIIHOCTH;

- (pusnyeckoro BOCIIMTAHMS, (¢opmupoBaHus KYJbTYPbI 310pOBbSI M
3MOLHOHAIBHOI0 0JIArOMOJIyYHsi: TOTOBHOCTb IIPUMEHITh MAaTEMaTHUYECKHE 3HAaHUS B HHTEPECax CBOEIO
3I0POBBS, BEICHHS 370POBOr0 00pa3a KW3HU (3J0pOBOE NHUTaHHE, COAIAHCHPOBAHHBIM PEXUM 3aHSATHH U
OTIBIXa, peryisipHas Gusndeckas akTHBHOCTb), C(HOPMHPOBAHHOCTb HaBBbIKa pe(IeKCHH, MPHU3HAHHE CBOETO
IpaBa Ha OIMIMOKY M TaKOTO )K€ MpaBa JPYroro 4eiIoBeKa;

— IKOJIOTHYECKOr0 BOCTMHMTAHMS: OPUCHTAIUS HA NMPUMEHEHHE MATEMATHYCCKUX 3HAHUI
IUTS pelIeHns 3a1ad B 00JacTH COXPAaHHOCTH OKPYKAIOUIeH Cpeipl; IUIAHUPOBAaHHE IIOCTYNIKOB U OIEHKA
HUX BO3MOJXKHBIX TOCIIEACTBHIA JIJIsl OKPYXKAIOIICH Cpe/ibl; 0CO3HAHKE II00aIbHOTO XapaKTepa 3KOJOTHUECKUX
po0JIeM U IyTel UX pPelIeHus;

- ajanTaluM K W3MEHAIOIUMCH YCIOBHMSAIM CONMAJBHOW W NPHPOJHOH Cpeabl:
TOTOBHOCTH K JICHCTBHSIM B YCJIOBHSX HEONPEAEICHHOCTH, MOBBIIMIEHUIO YPOBHSA CBOEH KOMIIETEHTHOCTH Uepe3
MPaKTUUECKYI0 JEATENbHOCTh, B TOM YHCJIE YMEHHE YYUTHCA y IPYTUX JIOJel, mpuoOpeTath B COBMECTHON
JESITEIIbHOCTY HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OIIbITa JPYTUX; HEOOXOAUMOCTh (JOPMHUPOBATH HOBBIE
3HaHUs, (QOPMYIHPOBATH WJIEH, MOHSATHS, THIIOTE3bl 00 OOBEKTaX M SIBICHHAX, B TOM YHCIE paHee He
W3BECTHBIX, OCO3HABAaTh NEPHUUUTHI COOCTBEHHBIX 3HAHMH W KOMIIETCHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTh OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPHHHMMATh CTPECCOBYIO CHTYalMI0 KakK BBI3OB,
TpeOyYIOIUH KOHTPMEpP, KOPPEKTUPOBATh MPUHAMAEMbIE PEIICHUs U JCUCTBHsL, (GOpMYIHpPOBATH M OICHUBATH
PHUCKH U TIOCIIEACTBHSI, GOPMHUPOBATH OIIBIT;

BOCHUTAHMA  HMHPOPMANMOHHOM  KYJIbTYPbI:  MpOSABIECHHE  HWHTEpeca K MCIOJIB30BAHUIO
IU(POBBIX TEXHOJOTMH Ui ONTUMM3AaLUU IPOLECCOB IIOMCKA, aHaIN3a, 00paboTky, CO3aHHA,
nepeaays  MaTeMaTHYecKoH  MH(OpMalMu U BU3yalIn3allii MaTeMaTHYECKUX OOOOIIEHHI W Pe3ylbTaToB
aHaJ3a; TOTOBHOCTh K HMCIOJb30BAaHHIO HU(POBBIX MHCTPYMEHTOB IJIsl BHIIIOJHEHUS! y4eOHON AESATENbHOCTH
IIPY W3YyYEHUU MAaTEeMaTUKH; CIIOCOOHOCTh NMPUMEHATH LU(POBbIE HHCTPYMEHTH! B YCIOBUSIX PEATU3aLUN MEp
[0 IPENYNPEKACHAI0 BO3MOXKHBIX HETATUBHBIX IOCIEICTBUH aKTUBHOTO M CHCTEMAaTHYECKOTO MPUMEHEHUS
UU(PPOBBIX TEXHOJIOTUH B YUECOHBIX LIEISIX.

METATIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/bHBIC YHUBEPCAJIbHBIE YUeOHbIe AeiicTBUSA



Baszosvie nocuueckue oevicmeust:

— BBISIBISITH W XapaKTEPH30BATh CYIIECTBEHHBIE MPHU3HAKHM MaTEMATHYECKUX OOBEKTOB,
MOHSATHW, OTHONICHWHA MEXIy TIOHATHUSAMH, (OPMyIHMpOBaTh OMNpEIeNeHNs TOHATHH, YCTaHaBIMBAThH
CYIIECTBEHHBIN MPHU3HAK KiacCU(UKAIMU, OCHOBaHMs IS 000OIICHUS ¥ CpPaBHEHUS, KPUTEPUU MTPOBOJHMOTO
aHaIun3a;

- BOCIIpUHUMATh, (OPMYJIUPOBATH W TMPeOOPa30BBIBATh CYXKICHHS: YTBEPIAUTCIbHBIC H
OTpHIIATEIbHbIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

- BBISIBIISITh MaTeMaTH4YeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpeurss B  (hakTax,
JAHHBIX, HAONIOJCHUSX W YTBEPXKICHUAX, TMpelJiaraTh KPUTEPHU AJS BBISBJICHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIL;

- Jlenatb  BBIBOABI C  HCIOJB30BAHWEM  3aKOHOB  JIOTMKH,  JEAYKTUBHBIX W
WHAYKTHBHBIX YMO3aKIIIOUEHHH, yMO3aKIIOUCHUH 110 aHAJIOTHH;

- pa3buparb JIOKa3aTeNbCTBA ~ MAaTEMaTHYECKHX  YTBEPIKICHUH (npsimMble ¥ OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSATENBHO JOKA3aTeNbCTBA MaTeMaTHYECKHX (DaKTOB, BBICTPAUBATh apryMEHTALUIO,
MPUBOAUTH TPUMEPHl U KOHTPOPUMEPHI, HNPUMEHATH METOA MAaTeMaTHYeCKOM HHIYKLUWH, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXICHUS;

— BEIOMpATH CIIOCO0 peleHus yueOHOM 3aa4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpPaTh Han00JIee MOIXOISIINN C YIETOM CaAMOCTOSTEIBLHO BbIICIICHHBIX KPUTCPHUCR).
Baszosvie uccieoosamenvckue oelicmeusi:

- WCIIONIb30BaTh BOIPOCH KaK MCCIIEOBATENbCKII WHCTPYMEHT IMO3HAHUs, (POpMyInpoBaTh
BOMNPOCH], (PUKCHUPYIOIINE MPOTUBOPEUHE, MPOOIIEMy, CaMOCTOSTENFHO YCTaHABIMBAaTh HCKOMOE W JIaHHOE,
(hopMUPOBaTh TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3UIUI0, MHECHUE;

— MIPOBOJIUTH TI0 CAMOCTOSITEIPHO COCTABJICHHOMY IUIAHY 3KCIEPUMEHT, MCCIICAOBAHHE II0
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTUYECKOTO 00BhEKTa, 3aBHCUMOCTEH 00BEKTOB MEXTy COOOIA;

— CaMOCTOATEIBHO (HOPMYITHUPOBATH OOOOIICHUS M BBIBOBI MO PE3yJIbTaTaM MPOBEACHHOTO
H36HIOHGHI/IH, HUCCIICA0BaHUs, 3KCHepI/IMCHTa, OLCHUBATH I[OCTOBepHOCTI) HOJ'Iy'—ICHHI)IX pe3yﬂBTaTOB, BBIBOJIOB U
000011IeHNI;

- MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAK)KE BBIIBUIaTh MPEANOIOKECHUS O
€ro Pa3BUTUU B HOBBIX YCJIOBHSX.
Paboma c ungpopmayueii:

- BBIABJIATDH HCOO0CTAaTOYHOCTH n H30BITOYHOCTD I/IH(i)OpMaHI/II/I,
JaHHBbIX, H606XOILI/IMLIX AJIg pCHICHUA 3aavu;

- BBIOMPATH, aHAJTU3UPOBATH, CHCTEMaTH3UPOBaTh u
MHTEPIPETUPOBATH HHPOPMALIUIO PAa3IMYHBIX BUIOB U (GOPM IPEACTaBICHHS;

- BBIOMPATH dopmy IIPEJICTaBICHUS nHpOpPMALTUH u
WUTIOCTPUPOBATh pELIaeMble 3aJa4d CXEMaMH{, JuarpaMMaMM, HHOM rpaduKkod U HX
KOMOHWHAIIUSIMHU;

- OLICHUBAThH HaJC)KHOCThb I/IH(l)OpMaHI/II/I 1o KpUTCPUAM,
MMPEAJIOKCHHBIM UJIA C(l)OpMy.]'II/IpOBaHHLIM CaMOCTOATCIIBHO.

KoMMmyHHKaTHBHBIEC yHHBEPCcAJIbHbIE yUeOHbIe 1eiiCTBUS:

- BOCIIpUHUMATh U q)OpMyanOBaTB CYXICHUA B COOTBETCTBUM C YCJIIOBHUAMU W LEIAMHU
06H_ICHI/I${, SACHO, TOYHO, I'PaMOTHO BbIpa>XaTb CBOIO TOYKY 3PCHUA B YCTHBIX M IMMCBMCHHBIX TCKCTAX, JaBaTb
MOACHCHHS IO X0y PCHICHUA 3a1a4, KOMMCHTUPOBATDH HOHy‘lCHHBII‘/'I PE3YIbTAT;

- B Xo7¢ OOCYKIEHHs 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXIAeMOW TEMBI, MPOOJIEMBI,
penraeMoit 3aj1auu, BICKa3bIBaTh UJICH, HAIICIICHHBIC HA MMOMCK PEIICHUS,

COIOCTABIIATh CBOU CYXJICHUS C CYKJICHHUSIMH JPYTUX YYaCTHUKOB IUANIOra, OOHAPYKUBATh PA3JINUKE U
CXOJICTBO MO3HUITUH, B KOPPEKTHOU (hopme HOpMYITHPOBATh Pa3HOTIACHS, CBOM BO3PaXKCHUS;

— MIPEJICTaBIATh PE3yIbTaThl PEIIeHUs 3aJaud, HKCIEpPUMEHTa, HCCIEIOBaHUSA, MPOEKTa,
CaMOCTOSITETIFHO BHIOMpPATh (hopMaT BBHICTYILUICHHUS C YI€TOM 3a]1a4 MTPE3EHTANH U OCOOCHHOCTEH ayIuTOPHH;

- MOHUMATh W UCIIOJIb30BaTh MPEUMYLIECTBA KOMaHIHOW M MHIUBHIYAIbHOW paboTHI MpH
pelIeHnn Y4eOHBIX MaTeMaTHYeCKUX 3afad, MPUHUMATh IIeTb COBMECTHOH JesATENBbHOCTH, IUIAHHPOBAThH
OpPTraHM3alHI0 COBMECTHOM paboThI, pacmpefensiTs BUABI pabOT, MOTOBApWUBATHCH, OOCYKIATh IPOLECC H
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pe3yibpTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOJICH;

- y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (00CykneHus, 00OMEH MHEHHUH,

«MO3TOBBIE IITYPMbI» M WHBIE); BHIMOIHATH CBOIO YacTh pabOTHI U KOOPJHUHUPOBATH CBOM JCUCTBHS C
OpYTUMH YJICHAMH KOMaH/bI, OLIGHUBATh KayeCTBO pe3ylibTara W KayecTBO CBOETO BKJIaAa B OOIIUIA
pe3yIbTaT M0 KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUYSI.

PerynsiTuBHbIe yHMBepcaibHbIe YueOHbIe AeiicTBUSA
Camoopeanusayus.

- BbISABJIATH Hp06JICMI>I g pe€uI€Hud B JKU3HCHHBIX U yT-ICGHI:IX CUTyalusix,
OPHUCHTUPOBATHCA B PA3JIMYHBIX NOAXOAAaX NPUHATUA pCHICHI/Iﬁ (I/IHI[I/IBI/II[yaJ'ILHOG, rpyrmOBoe);

- CaMOCTOSITENILHO COCTABJISIT TUIAH, alTOPUTM PEUICHHUS 3a7aul (WK €ro 4acTh), BRIOUPATh
CHoco0 pelieHus C Y4eTOM HUMEIONIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh H
KOPPEKTUPOBATh BAPUAHTHI PELICHUI C YI€TOM HOBOW MH(OPMAITUH.

Camoxonmpony.

— BJIQJICTh CIIOCO0AMM CaMOIPOBEPKH, CAMOKOHTPOJS Ipollecca M Pe3yjbTara pEIICHUs
MaTeMaTHYeCKOH 3aja4ui, CAMOMOTHBALINHU 1 PEIIEKCHN;

— IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPH PEIIEHUU 33a7a4d, BHOCHUTH
KOPPEKTHUBHI B AEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HANHAEHHBIX OLIMOOK, BBISBICHHBIX TPYIHOCTEH;

- OIICHUBATh COOTBETCTBHME pe3yJbTaTa JSATCILHOCTU IOCTABJICHHON IIEJU M YCIOBHUSM,
OOBSICHATh TPUYHMHBI JOCTH)KCHHSI WJIM HEJAOCTHXKCHHUS IEJIM, HAXOMUTh ONIMOKY, [aBaTh OICHKY
MPUOOPETEHHOMY OTIBITY.

OMOUUOHATLHBLIL UHIMETICKIN.:

- BbIpa’XaTb OSMOLWU IpPU HUZYUCHUU MATCMATHYCCKUX O0OBEKTOB H (l)aKTOB, JaBaTb
OMOIIMOHAJIBHYIO OIICHKY PCIICHUA 3a1a4u.

NPEAMETHBIE PE3YJIbTATBI

IIpeameTHbIe pe3ynbTaThl OCBOSHUS IIPOrpaMMBbl y4eOHOTO Kypca K KOHILy 00y4yeHus B 7 KJacce:

Hcnonp3oBaTh MOHATHS MHOXECTBA HATypalbHBIX 4YHCEN, MHOXECTBAa LEJBIX YHCEN, MHOXKECTBa
paIMOHANBHBIX YHCeN NP PEIIeHUH 33/1a4, IPOBECHUH PACCYKICHUM 1 JOKa3aTeIbCTB.

IToHuMaTh 1 OOBSACHATH CMBICI TO3ULIMOHHOMN 3aIIMCH HATYPAJILHOT'O YHCIIA.

BbimonHATh, coderas yCTHBIE U NMHUCHMEHHBIE NPHEMBI, apu(pMETHUECKHE ACHCTBUSA C PALMOHAIBHBIMU
YHCIIaMH, UCIIOJIB30BaTh CBOMCTBA YUCEN U MpaBWIa AEHCTBUMN, IPHUEMBI palliOHATIBHBIX BEIUNCIECHUH.

BrInonHATE ASHCTBHS CO CTETICHAMH C HATYPaJTIbHBIMH TOKa3aTEIIIMH.

HaxonuTe 3Ha4yeHUs YHUCIOBBIX BBIPAXKEHUH, CONECPXKALIMX PALMOHAIbHBIE YWCIA U CTEIEHU C
HaTypaJIbHBIM TTOKa3aTejeM, IPUMEHATh Pa3sHOOOpa3HbIe CIIOCOOBI M TPUEMBI  BBIYMCIEHHS, COCTaBIATH W
OLIEHMBATh  YHCJIOBBIE  BBIPAKEHHS INPH PEIICHUM NPAaKTHUYECKUX 3afad M 3a4ad M3 JAPYTUX Y4eOHBIX
MIPEIMETOB.

- Oprr‘J'IHTI) qucia C 3aI[aHHOI>i TOYHOCTBIO, @ TAKKE€ IO CMBICTY HpaKTH‘lCCKOﬁ CUuTyanuu,
BBINIOJIHATH MMPUKUAKY U OLHCHKY pPE3yJibTaTa BLI‘lI/ICJ'ICHI/II\/'I, OIICHKY 3HAYCHUH YHCIOBBIX BLIpa)KGHI/If/'I, B TOM
qUCIIC npu PEIICHUN MMPAKTHUYCCKUX 3ama4
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Pemars TekcTOBBIE 3312491 apHU(PMETHUECKUM CIIOCOOOM, UCTIONB30BaTh TAOIHIBI, CXEMBI, YEPTEXKHU, PYTHE
CPEICTBa MPEICTABICHUS JAHHBIX PU PEUICHUHN 3a7ad.

Jloka3piBaTh W MPUMEHTHh NPH PEIICHWH 3ajad NpU3Haku jenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MIPU3HAKH IEIMMOCTH CYMMBI M ITPOW3BEICHIS IETIBIX YMCEIT.

PackiazpiBaTh Ha MHOYKUTEIIN HATypalibHbIC YUCIIA.

CBO0OTHO OTIEPUPOBATH OHATUSAMU: YETHOE YUCIIO, HEYETHOE YHCIIO0, B3AUMHO IPOCTHIE YUCIIA.

Haxonute HanbOompmnii o0muii NenuTens 1 HaNMEeHbIIee 00Iee KpaTHOE YHCeT W UCTOIh30BaTh UX MpPHU
pEIICHUY 3a/1a4, MPUMEHATh anroput™ EBkiuia.

OneprpoBaTh MOHSATHEM OCTATKa MO MOAYIIO, IPUMEHSTH CBOMCTBA CPAaBHEHUH 110 MOYJIIO.

Hcnonp3oBath anrebpandeckylo TEPMHHOJOTHIO W CHMBOJIMKY, MPHUMEHATH €€ B IIPOIECCe OCBOCHUS
y4eOHOTO MaTepHaa.

Hcnonp3oBaTh TMOHSATHE TOXAECTBA, BBHIMOIHATE TOXISCTBCHHBIE TpeoOpa3oBaHUs BBIPAKEHUMH,
JIOKa3bIBaTh TOXKICCTBA.

BemonHATe nedcTBUS (CNOKEHWe, BBIYUTAHWE, YMHOXKEHHE) C OJHOWIEHAMH W C MHOTOYICHaMH,
MIPUMEHSATH ()OPMYIIBI COKPAIIEHHOTO YMHOKEHHSI (KBaApaT M KyO CYMMBI, KBaapaT W KyO pasHOCTH, Pa3HOCTbH
KBaJIpaToB, CyMMa U Pa3HOCTh KyOOB), B TOM YHCIIC JIJIsl YIPOIICHUS BEIYUCIICHUH.

CoCTaBIIATh W pemaTh JIMHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX YpaBHEHHH MO YCIOBHIO 3ajayH,
HHTEPIIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3a]a4i HOJYYCHHBIN pe3ysibTar.

Crpouts rpadukn TUHEHHBIX QyHKIHH. CTpouTh rpaduk QyHKINHK Y = |x|.

OnucelBaTh C MOMOIIbI0 (YHKINUN W3BECTHBIE 3aBUCUMOCTH MEXIYy BEIMYHMHAMH: CKOPOCTH, BpeMS,
paccrosiHue, [ieHa, KOJIMYECTBO, CTOMMOCTh, POU3BOAUTEIHLHOCTh, BpEMS, 00beM PabOTHI.

Haxonute 3HaueHne QyHKIMHU 110 3HAYCHUIO €€ apryMEHTa.

[lonnMare rpaduueckuii Crmoco0 TMpeACTaBiICHHS W aHajiu3a WHGOPMAIUH, U3BJICKaTh WU
MHTEPIIPETUPOBATh WHPOPMAIMIO U3 TPa(HUKOB pearbHBIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBath cBoiicTBa (yHKIHMN JUIA aHAMH3a TPaQHUKOB pPEATbHBIX 3aBUCHMOCTEH (HYMH (DYHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIMH, MTPOMEKYTKH BO3pacTaHUsl U yObIBaHMs (pyHKIMH, HauOonipliee u
HauMeHbIIIee 3HAYCHUS (DYHKIIUN).

Hcnonws3oBath Tpaduky IS WCCIENOBAHMS TIPOIECCOB W 3aBUCHUMOCTEH, TpW pENIeHWH 3a1ad U3
IPYTUX Y9€OHBIX MPEAMETOB U PEaTbHON YKU3HM.

JenaTe TPHUKUIKY W OICHKY JMHEWHBIX W VYIVIOBBIX BEIWYMH IPEIMETOB B PEajJbHON KHU3HH,
pa3MepoB MPHUPOTHBIX OOBEKTOB.

Brmamers monstmem «reomerpmueckoe Mecto Touek» (I'MT). Ompenensate OHWCCEKTpHUCY yriia H
cepeMHHbIN TnepneHauKysap K orpe3ky kak I'MT. Ilonw3oBathca monsitTuemM I'MT mpu nokasaTenbcTBe
TeOMETPUYECKUX YTBEPXKICHUM U ITPH PEUICHUHN 3371a4.

Brnagers moOHsATHMEM KacaTelbHOH K OKPYKHOCTH, TIOJIB30BATHCA TEOPEMOH O MEPIEHANKYISIPHOCTH
KacaTelIbHOW U pajuyca, IPOBEICHHOTO K TOUKe KacaHus. JJoOKa3bIBaTh PaBEHCTBO OTPE3KOB KacaTeNbHBIX K
OKPY)XHOCTH, TPOBEACHHBIX W3 OJHOM TOYKH, U IPUMEHSITH 3TO B PEHICHUH F'€OMETPUYECCKHX 3a71ad.

Jloka3piBaTh M MPUMEHATH MPOCTEUIINE TE€OMETPUYECKIE HEPaBEHCTBA, NMOHMUMATh WX MPaKTUYECKHI
CMBICI.

[IpeameTHBIE pe3ynbTaTHl OCBOCHUSI IPOTpaMMBbl y4eOHOTO Kypca K KOHILy o0y4yeHus B 8 kiacce:

IToHuMAaTh ¥ UCHIONB30BATh MIPEICTABICHUS O PACIIMPEHUN YUCIIOBBIX MHOXKECTB.

CB0oOOIHO OmepHpOBaTh IOHATUAMH: KBAAPAaTHBIH KOpEHb, apu(PMETHUECKHH KBaJPAaTHBIM KOPEHb,
HppalMOHaIbHOE YHCJIO, HAaXOAWTh, OLCHUBATH KBaJIpaTHbIC KOPHH, HCIOJB3Ysl NPH HEOOXOAUMOCTH
KaJIbKYJIATOP, BBIIOIHATE IPeoOpa3oBaHus BHIPaKEHUH, COAEPIKAINX KBaJAPaTHBIE KOPHH, HCIIOJIb3Ysl CBOMCTBA
KOpHEil.

Hcmnonp3oBaTh HadaJbHEIC MMpeACTaBJICHUA O MHOXCCTBE )Z[eI‘/'ICTBI/ITeJH)HBIX qucen i1 CpaBHCHUA,
OKPYTJICHHS U BBIYHUCIICHUH, N300paxkaTh NeHCTBUTEIbHBIC YMCIa TOYKAMH Ha KOOPAWHATHON IPSIMOH.

Hcnonp3oBaTh 3anucu OOJBIIMX W MAJIBIX YUCEJ C IOMOIIBIO IECATHUHBIX Apo0el u cTenenel yucia 10,
3alHCHIBaTh M OKPYTJIATh YHCIOBBIE 3HAYCHHS PEANBbHBIX BEIMYHMH C KCIIOJNB30BAHUEM pAa3HBIX CHCTEM
U3MEPECHUN.

CB00OOIHO OMEepHPOBaTh MOHATUEM OCTaTKa 10 MOAYIIIO, IPUMEHSTh CBOMCTBA CpaBHEHUH 1O MOAYIIIO,
HaXOAUTb OCTATKU CYMMEBI U IIPOU3BCACHUSA 110 JaHHOMY MOIYJIIO.

Haxoautp gomycTuMblie 3Ha4eHHS TIEPEMEHHBIX B IPOOHO-PANMOHAIBHBIX BRIPAKCHHUSX.

[IpuMeHATHE OCHOBHOE CBOMCTBO pallHOHAIBHOHN IPOOH.

BreimmonuaTe npuBeaeHue anreOpanueckux IpoOeil k oOmeMy 3HaAMEHATelNo, CIOXKEHHE, YMHOXKEHHE,
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JieJIeHue anredpandecKux Apooeit.

BBINOMHATH TOXIECTBEHHBIE TPe0Opa30BaHMs palOHAIbHBIX BBIPKEHHH.

[IpumeHsaATs ipeoOpa30oBaHMs BBIPAXKECHHN U PEIISHUs pPa3jMYHBIX 3a7ad M3 MAaTeMaTHUKH, CMEKHBIX
[PEAMETOB, U3 PEAIbHON PAKTUKH.

[IprMeHSTh OHATHE CTETICHH C L[ENbIM  I[IOKa3aTeleM, BBIIONHATh MPeoOpa3oBaHUS  BBIPAKEHUH,
COJIEpIKAIIMX CTENEHH C LEJIBIM ITOKa3aTEeNIEM.

Haxomute pmomycThMble 3HAYeHUs TMEPEMEHHBIX B BBIPAXCHHAX, COJCpXKAIUX apUPMETHIECKUE
KBaJIpaTHbIE KOPHHU.

BeimonHAT MpeoOpa3oBaHusi UPPaUOHATIBHBIX BBIPAYKEHU, UCTIONB3Ysl CBOMCTBA KOPHEH.

Pemate npoOHO-paoHaNbHBIE ypaBHEHMSL.

Pewate JsMHEWHBIE ypaBHEHUS C [apaMETPAMM, HECJIOXKHBIE CHUCTEMbl JIMHEHHBIX YpaBHEHUH C
napaMeTpamu.

IIpoBoanTe HcCCHENOBaHHMA YpPAaBHEHWH M CHCTEM YpaBHEHHUI, B TOM UHCIE C IpPHUMEHEHHEM
rpad9ecKuX MpeAcTaBiIeHuH (yCTaHaBIMBATh, UMEET JIM ypaBHEHHE WM CHCTEMa YpaBHEHUH peIIeHus, eclu
HAMEET, TO CKOJILKO, U IIPOYEe).

[lepexonuTh OT clOBeCHOM (OPMYIMPOBKM 3aayd K €€ anreOpanyeckod MOAETH € TOMOUIBIO
COCTaBJIEHHs YPaBHEHMs WM CHCTEMBbl YpPaBHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJauH
IIOJTYYEHHBIN PE3YJIbTaT.

IIpuMeHATH CBOICTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLIEHKH, pellaTh JIMHEHHbBIE HEPABEHCTBA C
OJTHOM TIEPEMEHHON U UX CHCTEMBI, JaBaTh TpadUUeCcKyr0 WILTIOCTPAIMI0 MHOXECTBA pPElIeHWH HEePaBEHCTBA,
CHUCTEMbI HEPABEHCTB.

[loHumath ¥ HWCHONB30BaTh (YHKIUOHAIBHBIE TOHSTHS H S3bIK  (TCPMHHBL, CHMBOJIMYECKHUE
0003HaYeHUs), ONPECIATh 3HaUeHUe (QYHKIIMU 110 3HAYCHUIO apTyMEHTa, ONPE/IesATh CBOMCTBA (PYHKIIMH 110 €€
rpaduky.

CrtpouTts TpaduKu GyHKINH, OMMMCHIBATH CBOMCTBA YHCIOBOHM (PYHKIINH 1O ee TpaduKy.

Pacno3HaBaTh OCHOBHBIE BUIBI YETHIPEXYTOJIBHUKOB, X AJIEMEHTHI, OJb30BAaTHCS UX CBOMCTBAMHU IpHU
pelICHHH TeOMETPHUYECKMX 3agad. Pasznuyare mNpH3HAKM H CBOMCTBAa MapajulenorpaMma, pomba U
NpSAMOYTOJIbHUKA, TOKA3bIBATh UX U YBEPEHHO NMPUMEHSATH IIPU PELIEHUH F'€OMETPUYECKUX 3a7a4.

Pacrio3naBaTh HeHTpaIbHO-CUMMETPHYHBIE (DUTYPHI M HCIIOB30BaTh HX CBOWCTBA MY PEIICHUN 3a/ad.

BrnaneTs moHATHSMU TOA0OUS TPEYTOJBHUKOB, KOXP(PHULINEHTA MTOA00UI, COOTBETCTBEHHBIX JJIEMEHTOB
MOJOOHBIX TPEYroNIbHUKOB. VMeTh mpencTaBieHue o mpeoOpa3oBaHHWU MOAOOMS M O MOAOOHBIX (UTypax.
[lomp30BaThCsl MpHU3HAKaMU 1OAOOHMA  TPEYTOJIBHUKOB  TPU  PEIIEHMH  TEeOMETPUYECKHMX  3ajad.
Jloka3piBaTh ¥ MPHUMEHATH OTHOIIEHUS MPOMOPIIMOHATBHOCTH B MPSIMOYTOJBHBIX TPEYTrobHUKAX. [IpruMeHsaTh
rmoobre B MpakTUYECKHX 3a7adax.

BreBomuTh W MCTIONB30BAaTh TpocTelire (GOpMYyIbl I TUIOINAIN TPEYTOJIbHUKA, MMapalljieliorpaMMa,
poMba W Tpameuuu. BpMHUCHATH (pa3sAMYHBIME CHOCOOAMHM) IUIOMIAAbL TPEYroJbHUKA W IUIOIIAAH
MHOTOYTOJBHBIX QUryp (NOJB3YSACh, TAE€ HEOOXOAMMO, KaJbKYyIATOPOM). 3HATh OTHOLICHHE IUIOIAAeH
MoNOOHBIX (PUTYp W TPUMEHSATh TPHU pelIeHud 3amad. [IpuMeHATh ToNydeHHbIE yYMEHWS B MPAKTUYECKHX
3a/a4ax.

IIpuMeHATh moTydeHHbIE 3HaHUS Ha MIPAKTUKE — CTPOUTh MaTeMaTHYeCcKie MOAETH s 33/ay pealbHOM
JKU3HU M TIPOBOAMTH COOTBETCTBYIOIIME BBIYHUCICHHA C NPUMEHEHHEM MOoJ00us U TPUTOHOMETPHUHU
(ToIB3yACh, TJIe HEOOXOIUMO, KaIBKYIITOPOM)

[IpenmeTHBIE pe3ybTaThl OCBOSHUS MMPOTPAMMBI YI€OHOTO Kypca K KOHILy 00ydeHHs B 9 Kjiacce:

CBoOOIHO  omepupoBaTh  MOHATHAMHU: KOpPEHb N-H  CTENEHH, CTENEHb C  paluOHAIbHBIM
[OKa3aTesieM, HaXOAWTh KOpPeHb N-H  CTENEHH, CTENEeHb C PAallMOHAIBHBIM IOKa3aTeleM, UCTIOIb3YA
IpH HEOOXOIWMOCTH KaJbKYJIATOpP, NMPHUMEHSATh CBOMCTBA KOpHS N-H CTENEeHH, CTENEeHH C PalMOHATBHBIM
roKaszaTesyieM.

Hcnonb3oBaTh MOHATHE MHOXECTBA ACHCTBUTENBHBIX YHCEN MpPU PEIICHUHd 3a1ad, MNPOBEACHUU
paccyXIeHul 1 J0Ka3aTeIbCTB.

CpaBHUBATh U YIOPSAIOUMBATEH AEHCTBUTENbHBIE YHCA, OKPYTIIATH NEHCTBUTENbHBIE YHCIA, BBIMOIHATD
MNPUKUJIKY PE3yJIbTaTa BEIUUCICHUHN, OLEHKY YHCIOBBIX BHIPAKEHUU.

CB00OTHO OTIEpHPOBATH MMOHATHEM KBaJIPaTHOTO TPEXWIeHa, HAXOAUTh KOPHU KBaPaTHOTO TPEXWIeHA.

PacknagpiBaTh KBaJgpaTHbBI TpEX4J€H Ha JMHEHHbIE MHOXUTEIW. Pelarb HecnoXHbIE
KBaJIpaTHbIE YpPaBHEHUS C MapaMeTPOM.

Pemiath HeCJOXHbIE CHUCTEMBblI HEJIMHEHHBIX ypaBHEHUM ¢ mapaMmeTrpoMm. IIpuMeHATh MeTOobl
PaBHOCHJIBHBIX TIPEOOpa30BaHMM, 3aMEHBI TTEPEMEHHOM,

rpauuecKoro MeToa Npy PeLIeHNH YpaBHEHUH 3-1 U 4-i cTereHen.
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Pemiath  ypaBHEHHMs, HEpPaBEHCTBA W  HMX CHCTEMbl, B TOM  YHCIE C OTPAaHUYCHUIMH,
HaIpUMep B IEJIBIX YUCIIAX.

[IpoBomuTh WcCCENOBaHHUS YPaBHEHWH W CHCTEM YpaBHEHWIH, B TOM YHCIE C NpPUMEHEHHEM
rpad4ecKuX MpeAcTaBiIeHu (YCTaHaBIMBATh, UMEET JIM ypaBHEHHE WM CHCTEMa YpaBHEHUH peIIeHHus, eclu
HAMEET, TO CKOJILKO, U IpoUee).

Pemath TeKCTOBBIC 33124 aNreOpandecKUM CIIOCOO0M.

Hcnonws3oBaTh ypaBHEHUs, HEPaBEHCTBA M HMX CHCTEMBI ISl COCTABIICHUS MaTeMaTH4YeCKOH MOJeNn
peanbHON CUTyallMd WM TIPUKIAJHOW 3a/aud, WHTEPIPETUPOBATH IOJyYEHHbIE PE3yJIbTaThl B 3aaHHOM
KOHTEKCTE.

CBOOOHO  OmMEpHUpOBaTh  TMOHATHSAME: 3aBUCUMOCTh, (yHKIUS, Tpaduk QYHKOWUH, MpsMas
MIPOTIOPITUOHATBHOCTb, JJHHEWHas (GyHKIHA, 00paTHAs MPOIOPIHOHAIFHOCTD, Mapaboa, runepooia, KycOuHO-
3aJlaHHas PYHKIHS.

HccnenoBath QyHKIHMIO MO ee TpaduKy, ycTaHaBIUBATh CBOMCTBAa (YHKIMIA: OOJIACTb OMpeIeNeHHs,
MHOKECTBO 3HAa4eHWH, HYNH (YHKIWH, TMPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pAcTaHUS H
yOBbIBaHMSI, YeTHOCTh W HEUETHOCTh, HANOOJIbIIIEE 1 HANMEHBIIIEE 3HAUYCHHUS, ACHMITTOTHI.

Pacnio3naBath kBajpaTHUHYIO (GYHKIHIO TTO0 (hOpMYJie, TPUBOAUTE MPUMEPHI KBaIPaTUYHBIX (DYHKIUN U3
peanbHOH KU3HH, HU3UKH, TEOMETPUH.

OnpenensTh TONOXKEHHE TpaduKa KBaJIpaTHYHOH (QYHKIHH B 3aBHCUMOCTH OT €€ KO3(pUIIUEHTOB.

Crpouth rpaduK KBaIpaTHIHON QYHKITUH, OTIMCHIBATH CBOMCTBA KBAAPATUIHONW (DYHKIIUH T10 ee TpaduKy.

Hcnonp3oBaTh CBOMCTBA KBAAPATHYHOW (DYHKIIMH JIJISl PEIISHUS 3a1a4.

Ha nmpumepe kBagpaTwyHOW  (QYHKIMH  CTPOUTh Tpaduk  (yHKIUH

y = af(kx + b) + ¢ ¢ momorkko npeobdpazoBanuii rpaduka yakuuu y=Ff(x).

WnnroctpupoBaTh ¢ TOMOUIBIO TpadHKa peaabHYI0 3aBHCUMOCTD MIIH TPOLIECC M0 UX XapaKTEPUCTHKAM.

CBOOOHO oOmepupoBaTh MOHSATHAMH: TIOCIENOBATEIHHOCTh, apU(PMeTHYeCKass W TeOMeTpHUYecKas
MIPOTPECCHH.

3agaBaTh TOCIEAOBATENBHOCTH pa3HBIMH CHOCOOAMHM: OINMUCATENbHBIM, TAaOMMYHBIM, C TIOMOLMIBIO
($hopMyIBI N-TO YJeHa, PEKYPPEHTHBIM.

BEIMOMHATS BRIYUCIEHUS C UCTOJIB30BaHUEM (HOpMYI N-TO uieHa apu(METHIECKOH M T€OMETPHUIECKOM
MIPOTPECCHil, CyMMBI TIEPBBIX N YIEHOB.

N300paxats WieHbl OCIEA0BATEILHOCTH TOUKAMHU Ha KOOPMHATHOM IJIOCKOCTH.

Pemate 3agaun, cBsS3aHHBIE C YMCIOBBIMHU IIOCIEAOBATENLHOCTSIMU, B TOM YHMCIIE 3aJayd U3 peabHON
JKU3HH (C UCTIOJIE30BAHUEM KATBKYJISATOPA, ITU(MPOBBIX TEXHOJIOTHH).

Pacrno3znaBath W IpUBOIUTH MPUMEPHI KOHEYHBIX ¥ OECKOHEYHBIX ITOCIIEA0BATEIBHOCTEH, OTPaHNIEHHBIX
MIOCIIE0BATENBHOCTEH, MOHOTOHHO BO3PACTAIONIHX (YOBIBAIOIINX) ITOCIIE0BATEIHHOCTEH.

HNmeTs mpencraBieHNE O CXOAMMOCTH TIOCIENOBATEIHHOCTH, YMETh HAXOIUTh CYMMY OECKOHEYHO
yOBIBaIOIIEH TEOMETPUIECKOM MPOTPECCHH.

[TpuMeHATh METOJ MaTeMaTHYeCKON HHIYKLIWH MIPY PEILICHUH 3a1a4.

Jloka3piBaTh TeOpeMy CHHYCOB M TEOpeMy KOCHHYCOB, NPHMEHSATh WX Ul HAXOXKICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYTOJbHHUKA («PEIIeHHE TPEYTOJIHHHUKOBY), MPH PEHICHHH T€OMETPHYECKUX 3a/ad.
[TpuMeHsITh MoTy4YeHHbBIC 3HAHUS TIPU PEIICHAN TPAKTHUSCKHX 3a/1a4.

[lpuMeHAT, TPUTOHOMETPHIO B 33Jadax Ha HAaXOXKJACHHE IUIOMIAAMW, BBIBOAUTH W  BIAACTh
TPUTOHOMETPUYECKIMH (POPMYJIaMH ISl TUIOMIATU TPEYrOJIbHUKA, IMapajuleJiorpaMMa, pom0Oa, Tparenuny,
BBIBOJIMTh W TPUMEHATH (Qopmyry ['epoHa u popMyITy IS IIIOMIAN BEITYKIOTO YE€THIPEXYTOIBHUKA.

HmeTh nmpeacTaBieHue O TOMOTETHH, IPUMEHAT B MIPAKTUYECKUX CUTYyalusx. Mcrnons30BaTe TeOpeMbl
YeBsl 1 MeHenas py pelIeHuy 3a1ad.

Hcmonb30BaTh TEOpeMbl O BIHCAHHBIX YrilaX, yrilaX MEXIy XOopAaMu (CEKYIUMH) U Yyriie MEXIy
KacaTelbHOW W XOpJOH NMpH PElNICHHH TeOMETPHUECKHX 3a1ad. JloKa3plBaTh W MPUMEHSTH TEOPEMBI O
MIPOU3BENIEHUN OTPE3KOB XOP/I, O MPOU3BEACHUN OTPE3KOB CEKYIINX, O KBapaTe KacaTeIbHOM.

BrnazeTs moHsITHEM KOOpAWHAT HA IUIOCKOCTH, paboTaTh ¢ ypaBHEHUEM TPSIMON Ha TUIOCKOCTH. Bragers
NOHSTHSAMHU YIII0BOTrO Kod(dduimenta u cBOOOJHOTO 4iieHa, TOHMMAaTh WX T'@OMETPUYECKHUH  CMBICT |
CBS3b  VYIJIOBOTO  KOd(duIMEeHTa ¢ BO3pacTaHWEM H YObIBaHWEM JIMHEHHOW (YHKIMH. YMETh pemaTh
METOJIOM KOOpJWHAT 3aJadd, CBSI3aHHBICE C TApaUIENBbHOCTRI0 W  IEPIeHIUKYISIPHOCTHIO TMPSMBIX,
nepeceueHreM NPsIMBIX, HAX0XKIICHHEM TOUEK TepecedeHusl.

BbeIBOAMTE M BNAZeTh YpaBHEHHEM OKPYKHOCTH. Mcmonb3oBaTh MeTOJ KOOpPAWHAT AJSl HAXOXKACHUS
TIePECCUCHU OKPYXKHOCTEH W MpsMBIX. Bragerp GopMyaamMu  pacCTOSHHSI OT TOYKH 1O  TPSIMOH,
IUIOMIaM TapajuiesorpaMmma B KOOpAWHATaX, UMETh MMOHATAE 00 OpMEHTHPOBAaHHOM TuTomanu. [loms30BaThCs
METOAOM KOOPIUHAT HA IUIOCKOCTH, MPUMEHSTH €ro MPH PELICHUH T'€OMETPUYECKUX M MPAKTUYECKUX 3a/ad.
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[IpuMeHaTh MEeTO1 KOOPAWHAT B TPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUYECKUX 3a]auax.

Brnaners moHsATHEM BEKTOpa. YMETh CKIAAbIBATh M BBIYMTATH BEKTOPBI, YMHOXAaTh Ha YHUCIO, BIAJETh
MpaBWIaMU TPEYrojbHUKA W TapajulenorpaMma. BrianeTp NpPakTHUYECKUMHM WHTEPHIPETALMSIMU BEKTOPOB.
YBEepeHHO MO0JIb30BATHCSI KOOPAMHATAMH BEKTOpa. BiageTs clioykeHneM U BBIYMTaHUEM BEKTOPOB, YMHOXKEHUEM
BEKTOpPA Ha YMCIIO B KOOPIUHATAX.

HNmers mnpezncraBieHne o ©Oasuce (Ha IUIOCKOCTH). PackmaipiBaTh BEKTOpBI IO Oazucy.
PacknansiBaTh BEKTOPHI CHIl c MOMOIIBIO NPOCLUPOBAHUSA H TPUTOHOMETPHUECKUX
cooTHomeHnd. [IpUMEHATh TONYYEHHBIE 3HAHHUS B MPOCTEHINNX (PU3MUYECKHX 3a/adax.

Brnaners moOHATHEM CKaJIpHOTO MPOW3BEIEHMS BEKTOPOB, MOHWMATh €T0 I'€OMETPUYECKHI CMBICT U
YBEPEHHO IIOJB30BaTbCA €r0 BBIPAKEHHEM B JCKAPTOBBIX KOOpAMHATaxX. 3HAaTh JAUCTPUOYTUBHOCTD
CKIAPHOTO IPOU3BEACHUSI M €ro CBA3b C IIPOELIUPOBAHUEM. [IpumensTs CKaJIIpHOE
MIpOU3BEICHHUE BEKTOPOB JJIl HaXOXKJACHHs JUIMH W YIJIOB. PemiaTe reomMeTpuyeckue 3ajadyd ¢ MOMOIIBIO
CKISIPHOTO TMPOW3BEACHUS. [cmoip30BaTh CKalsipHOE MPOM3BENEHHE BEKTOPOB B alreOpanyuecKux H
(hm3udecKux 3amadax.

Brnaners MOHATHSAMH NPaBUIBHOIO MHOTOYI'OJIBHUKA, JUIMHBI OKPY)KHOCTH, JUIMHBI TYyI'H OKPYKHOCTH M
paAvaHHOM MepBl yIia, BBIYMCIATH MIOLaab Kpyra W ero yacted. IloHnmMare cmbica uucna m. IlpumensaTs
MOJTy4YEeHHBIE YMEHHUS IIPU PEIICHUH NPAaKTHUECKHUX 3a/1a4. 3HATh HCTOPUUECKUE CBEACHUS 00 N3MEPEHHUH AJTHHEI
OKPY>KHOCTH U TUIOIIAAN KpPyTa.

Hmeth nipencTaBnenne o mpeoOpa3oBaHUH IJIOCKOCTH, O ABIKECHUAX. HaxoanTh ocH, HEHTPBI CUMMETPUH
¢uryp, LEHTpbl MOBOPOTA, HAXOOUTh KOMIIO3UIMH NPOCTEHIIMX NpeoOpazoBaHuil. lIpUMEHATH ABMKEHHS
IUTOCKOCTH IIPY PELICHUH F'€OMETPUIECKUX 3a1ad.

IIpuMeHATh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTH4ecKue MOJENU M 3a/ad peajbHOn
JKU3HU M TPOBOJAUTH COOTBETCTBYIOIIME BBIUMCICHUS C TNPUMEHEHHEM TOJ00MS U TPUTOHOMETPHUUECKHUX
byHKIHI (ToB3ysCh, rie HEO0XO0UMO, KaJIbKYIIITOPOM).
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TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
HaumeHnoBaHue
Ne pa31eJi0B U TeM KoJ1-Bo IIporpammHoe conep:kaHue ®opma padoThl/XapaKkTepucTHKA
m/m| Kypca BHEYPOYHOH [4acoB MeATeTbHOCTH 00yJaoIIuXCs
JAeSITeJIbHOCTH
1 | Yucna v BEIYUCICHUS. Pemenne 3amad noBeITIIeHHON ciiokHOCTH Pemienne | MccaenoBaTteabckasi padoTa: JIeIUMOCTh H - €€
JlenmumocTth 3ajJa4 Ha ASJIMMOCTb. CBOMCTBA.
Apudmernyecknii MeTOoJ pereHus Jlnckyccusi: COOTHECEHHWE THWIIA 3aJadd M MOJISIH.
8 CIO’KETHBIX 3a7a4 CpaBHeHHEe apU(METHYECKOTO U aiIredpamdecKoro
METOJa PEIICHUs 3aj]lad; HOCTOMHCTBA M HEIOCTATKH.
MaTemMaTu4ecKkOe COpPEeBHOBaHHE — pEIICHUE
CIOXETHBIX 3aJ]ad Pa3HBIMH METOJIaMH
2 | OceBas cumMeTpHst ®durypsl ¢ oceBoit cumMmerpueit. [Ipumepsr cummerpun| UceiienoBaresbekas pa6ora (B TOM dYHCIC
B OKPY>KaOIIEM MHUPE C MCIIOJIb30BAHUEM «MAaTEMAaTUYCCKUX ITAKETOBY).
6 IocTpoenne Moaeeii ® TOM quce
C WCTIONTb30BAaHUEM «MAaTEMATHYECKHUX ITAKETOBY).
IIpoeKT: cUMMETpHsI B OKPYKAIOIIEM MHpe
3 | AnreOpanyeckue CreneHu, MHOTOWICHBI, ITPeoOpa3oBaHUE IIpakTUKYM 1O PEIISHUIO 3a]1a4.
BBIpaKCHUS MHOTOYWICHOB, JICCTBHSI C MHOTOUYJICHAMH. HUccnenoBarenbckasa padoTa: KaKk HaWTH KOPEHb
Mmuorowried craggaptHoro Buma. CTeneHb MHOTOWICHA?
MHOTO4JICHA.
10 Kopuu MHOTOwIeHa. HaxoxkieHue KopHei
MHOT'OYJICHA.
JlokazaTenbCTBO TOXKJIECTB.
Pasurie OAXOAbI K  J0Ka3aTelbCTBY TOXIECTB
4 | MHOTOYTrOJIbHUKH CyMMma BHYTpPEHHHX YTIJIOB MHOro- yroibHuka u | UcciaemoBareabckas padora (B TOM  YHCIIE C
u BHEIIHUX YTIIOB BBITYKJIOTO MHOTOYTOJLHUKA. WCIIOJIb30BAHUEM «MaTeMaTUYECKUX ITAKETOBY):
TeOMETPUIECKHUE CooTHomieHUsI ~ MEXAY CTOPOHAMH ¥ YIJIlaMH | T€OMETpPHUYECKHE HepaBeHCTBA.
HEpPaBEHCTBA TpEyTOIBHUKA. IIpakTHKYyM 1O  pemeHuI0  IPaKTHKO-OPHUEH-
12 HepaBeHcTBO TpeyroyibHUKA. THPOBAHHBIX 3a7a4.

HepaBeHcTBO 0 1iIMHE TOMaHOM.
HepaBeHCTBO MEXIy MEPICHIUKYIIPOM U
HAKJIOHHOM.

Paccrostnue oT ToukH 10 psMoit

Mouennpona}me C IOMOUIBIO TPOTPpaMMHBIX CPCACTB
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5 DyHKIIH

ITouck obmactu OMpPEACICHUA U MHOKECTBa 3HAYCHHUU

HccnenoBarenbckas padora (C HCIOIBR30BaHHEM

(yHKIIHH, «MaTeMaTHYEeCKUX MMaKeTOB»): B TOM UHCJIe CpPaBHEHHUE
Ucnons3oBaHne pa3IuyHBIX CIOCOOOB  3a7aHUs | CBOWCTB (YHKIMM M HMX TrpadUKOB B 3aBUCUMOCTH
dbyHKINH. OT MapaMeTpoB
Ucnonp3oBanrie  CBOWCTB  (PYHKIHI TSI aHATH3a
16 rpaguKoB  peanbHBIX 3aBH- CHUMOCTeHd  (HyJHu
(yHKIHMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA (PYHKIIUH,
MIPOMEXYTKH BO3pacTaHUs W yOBIBaHHUS (yHKIIUH,
HauOoJIbIIIee M HAaNMEHbBITIee 3HAYCHUS (DYHKITHH).
I'paduxn, KycouHo-3agaHHbBIe (QYHKIUH
6 I'eomeTpryeckue mecta B3anmHOEe  pacmnonokeHue — OKpPY>KHOCTHU U IIpakTHKyM: NPaKTUKO-OPUEHTUPOBAHHBIE 3a]aul Ha
TOYEK NPSMOM. B3aHUMHOE PACIOJIOKEHHE OKPYKHOCTH U MPAMOIL.
6 IIpumepbl reoMeTpUUYECKHX MECT TOYEK Ha CamocTosiTeIbHOE OTKPbITHE: 9TO Takoe | MT?
IUNIOCKOCTH. IIpakTHKyM 110 pemieHuto 3a1ad Ha IMT
Meton  reoMeTpUYEeCKUX  MECT  TOYEK NpU
pELIEHUH T€OMETPUUECKUX 3a0a4
7 VpaBHEHUS U CUCTEMBI Jluneliapie ypaBHeHUS U UX cucteMbl. Omnpenencare | CaMocTosiTeIbLHOEe OTKPbITHE: JIMHESWHBIC YpaBHEHUS
YpaBHEHHH Yyuciia KOPHEH JIMHEITHOTO YpaBHEHHUS. ¥ HEpaBEHCTBA C TapaMeTpaMH M UX CUCTEMBI.
Pemrenve nuHEWHBIX ypaBHEHHH, comepxammx 3Hak | McciaenoBareabckas padora (B TOM  YHCHE C
Mmonayiia. PemieHue — JIMHEMHBIX ~ ypaBHEHUH  C | UCIOJBb30BaHUEM «MaTeMaTHYECKUX TTaKeTOBY):
1o | MapameTpam. JIMHEWHbIe YpaBHEHHUsI, COJIepKaIle 3HAaK MOTYJI.
Pemenue cucreM JIMHENHBIX YpaBHEHUMM pasHbIMU | IIpakTHKYM @0 pEmeHUI0 3aiad: OT IMPOCTOro K
METOAaMU CJIO)KHOMY — PELICHUE CHUCTEM JIMHEUHBIX YpaBHEHUN
pa3HbBIMU METOAAMH.
MaremaTtuueckoe COpPeBHOBaHME —  pEIlEeHHE
MaTeMaTHYeCKUX 33Ja4 M0 TeMe
8 ITocTtpoenus 8 OOocHOBaHHMSI TPOCTEUIIMX TOCTPOCHHH, »HTambl | JMCKyccHsi: Kakue 3aJa4yd  MOXHO  PEIIUTh C
C HOMOUIBIO [IUPKYJISL 3aJa4d HAa MOCTPOECHMs, pELICHHE 3aaad Ha | moMOIIbI0 UPKYNS U nuHelkn? Kak pemate 3amady
Y JTUHEUKH [IOCTPOEHHE  IUPKYJEeM M| JIMHEHKON Ha mnocTtpoeHne? YTo Takoe UCCIEJOBAHUE MPH
peLIeHNH 3a/1a4n Ha TIOCTPOECHUE?
IIpakTUKyM 1O pElICHHIO 3a]a4.
MaTteMaTH4YeCKOEe COPEBHOBaHME — pELICHUE 3ajay
Ha IOCTPOEHHE
OBLIIEE KOJIMYECTBO 68

YACOB 11O ITPOTPAMME
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8 KJIACC

W HEPaBEHCTBA

TIEPEMEHHOM.

Pemienne TEKCTOBBIX 3a7iad alreOpandecKUM CIIOCOOOM:
mepexo], OT CIOBECHOW (opMy- JHUPOBKH YCIIOBHS
3a7a4M K anreOpanvdeckol MOJENd ITyTeM COCTaBJICHUS

YpaBHEHUS; pEIIeHHe COCTaBICHHOTO YypaBHEHHS;
HHTEpHpeTanus pe3yprara.
I'paduueckass wuHTEpnperauus ypaBHCHHM

C IByMs IICPEMECHHBIMUA

HaumeHnoBaHue Koxa-Bo
Ne Pa31esI0B H TeM Kypca [4acoB IIporpammHoOe coaep:kaHue ®opMma padoThl/XapaKTepUCTHKA
n/n BHEYPOYHOH JeSITeJIbHOCTH 00y4Yaroummxcsi
JAeSITeJIbHOCTH
KBanpatsslii kopeHb. Beinonnenue onepanui IIpakTHKYM 1O pELIECHHUIO 3aJay: OT IIPOCTOTO
1 Hucna u BerUCICHNS 4 C MppalMOHAIBHBIMU YUCIAMH K CIIO)KHOMY
JpoGHo-panonanbHble BeIpaxeHus. CTeneHu. ITIpakTHKYM II0 pELICHUIO 3a7a4: OT IIPOCTOro K
2 Anrebpanyeckne 4 BrimmosiHeHHE  TOXKIOECTBEHHBIX — HpeoOpa3oBaHUi CII0KHOMY
BBIPAXKCHUSA PALMOHAIBHBIX BBIPAXKEHUU
dopMynHpoBKa  ONpEASTCHHS W JoKazaTelbcTBO | McciiemoBaTeiibckas padora (B TOM dYHCIE C
CBOMCTB LIEHTPAIbHO-CUMMETPUYHBIX PUTYD. WCIIONB30BAaHUEM  «MAaTEMaTUYECKHX IAKETOBY»):
Henenue oTpe3ka Ha paBHbIE YacTH C | CBOWCTBa LEHTPAJIbHO-CUMMETPUYHBIX QUTYD.
3 LleHTpaTsHAT CHMMETPIS 8 TIOMOIIBIO IUPKYJIA U JINHEHKHU IIpoekT: UeHTpanbHas CHMMETpUA B OKpY-
JKAfoIIEM MHpE.
CaMocTosiTeJIbHOEe OTKPBITHE. KaK BBIIIOJHUTH
JleJIeHue OoTpe3Ka Ha paBHBIE YacTH C
IIOMOIIBIO LUPKYJIS U JIMHEUKH
KBanpatHble ypaBHEHHS. HccaenoBareabckasi paboTa: paBHOCHWIBHOCTB U
Ornpenenenrie paBHOCUIIBHBIX ypaBHeHUM. [Ipumenenne | criencrsue.
CBOMCTB ypaBHEHHU C OJHOW IEPEMEHHOM. IIpakTHKYM 110 PELICHUIO CIOKETHBIX 3a/a4.
OnpeneneHre KOIWYeCcTBa IEHCTBUTEIBHBIX KOPHEH IIpakTHKyM MO peleHHIO 3aJad: OT MPOCTOrO K
KBaJIpaTHOI'O YPaBHEHUS. CII0)KHOMY — IpOOHO-PallOHANIbHBIE YPaBHEHHSI.
Pemenne JIpOOHO-pallMOHATIBHBIX ypaBHeHuH, | UcciaenoBarenbckass paGora (B TOM 4uCie
CBOJAIIMXCS K JIMHEMHBIM MWIM K KBaJpaTHBIM | C UCIOJIb30BAHUEM «MAaT€MaTHYECKUX ITAKETOB):
4 YpaBHeHUS 10 | YPaBHEHMAM, HCIIONb30BAHNE METO/IA 3aMEHBI rpadudeckas MHTEpIIpeTalus ypaBHEHUH ¢ IByMs

MIEPEMEHHBIMU.
MogaeanpoBaHue pa3iIu4HbIX CUTyalUi
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BBenenue noHsTHS npeoOpa3oBaHus MOAO0US U
MoAOOHBIX (QHUTYP.

CamocTosiTeJIbHOE  OTKPBITHE.  4YTO  TaKoe
npeoopa3zoBaHue mogoous?

IIpeobpazoBanue CooTHoIeHUsT B TOIOOHBIX (purypax HccaenoBaTennckasi padora (B TOM YHCIE C
moao0ous HCTIONIb30BAHUEM «MaTeMaTHYECKHX MTaKETOBY»): UTO
Takoe paxran?
IIpakTHKYM 10 pelIeHHIO 3ajad
Pemienue cucreM ypaBHeHHMM, B KOTOphIX oAHO wu3 | IlpakTHMKyM MO pelieHuro 3ajay.
ypaBHEHUW He sBisgercss JUHEHHBIM. ['paduueckas | CamocTosiTeIbHOE  OTKPBITHE.  Tpaduueckas
HHTEpHOpeTalusl pelIeHWs ypaBHEHHs C  JAByMs | MHTEpIpeTalus pELIeHUs YpPaBHEHUA C JBYMS
NEPEMEHHBIMH Y CUCTEM YpPaBHEHUW C JBYyMs | IEPEMEHHBIMU U CHUCTEM YypaBHEHUU C IByMs
MepEMEHHBIMU. MepeMEHHBIMU.
Vpasrenus Pemenne HenMHENHHBIX HEPABEHCTB M UX cucTeM. | IIpaKTHKYM IO pelIeHUIO 3a1a4.
W HEPABCHCTRA: Penienue HepaBEHCTB, COAEPKAILINX 3HAK MOIYJIS. 5 HccaenoBatennrckass padora (B TOM YHCIe
CHCTEMBI ypaBHEHHIL; I/I306pa>1<eHE/Ie pelieHHs  HEPABEHCTBA €  OJHOH | € HCMOJBL30BAHMEM «MATEMATHYECKHUX ITAKETOBY):
HEPABEHCTBA MEPEMEHHOH M CHCTEMbI HEPaBEHCTB Ha | rpaMuecKuil METOJ PELICHUS CUCTEM HEPaBEHCTB C
KOOpPAMHATHONW NpPsIMOM, 3aIllUCh PEIIEHHsS C MOMOIIBIO | ABYMS NepEeMEHHBIMU
CHMBOJIOB.
HepaBeHcTBO € ABYMSI IEPEMEHHBIMU.
I'paduuecknii MeTox pemieHUs] CUCTEM HEPaBEHCTB C
JIBYMsI IEpEMEHHBIMU
OueHka 3Ha4YeHMs] BBIPAXEHUsI C HCIIOJIb- 30BaHUEM IIpakTn4yeckas padoTa: NOCTPOCHUE MOJEIIEH —
HEPABEHCTB. HEPABEHCTBO KAK MOJIENb PEaJIbHOM CUTYyallHH.
IIpuMeHeHne CBOICTB HEPABEHCTB B XOJE PELICHUS CamMocToniTe/IbHOE OTKpBITHE: METOZBI
3a1ad4. JI0Ka3aTeIbCTBA HEPABEHCTB.
JlokazaTenscTBa Onpenenenue paBHOCHIBHBIX HEPABEHCTB. Jloka3aTenscTBO| MaTeMaTHYeckoe COpeBHOBaAHHWE — pELICHHE
HEPaBEHCTB HEpPaBEHCTB. 3a7a4 pa3sHbIMHA METOJIaMH.

Pemenne TeKCTOBBIX 3aJad C IIOMOIIBIO JIMHEHMHBIX
HEpaBeHCTB ¢ OJHOW mnepeMmeHHoil. MccinenoBaHue
JUHEHHOTO  HEpPaBEHCTBA

C OJTHOU EPEMEHHON C mapaMeTpoM

HccaenoBareabckas padora: JIMHEWHOE
HEPaBEHCTBO C OJHON MEPEMEHHOU € ITapaMeTpPOM
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JoxazarenbcTBO COOTHOUICHUI Mexay | [IpakTUKyM 10  pEUIeHHIO  MPaKTHKO-OpPHEH-
MPOMOPIUOHAIBHEIMUA OTpPEe3KaMu B TPSIMO- YTOJIHHOM | THPOBaHHBIX 3a]1ay.
3 [IpsMoyronbHbIE 5 TPEYTOJIbHUKE. CamocrosiTeJiIbHOE  OTKpPbITHE: YTO S 3HAIO
TPEYTOJbHUKH IIpumenenne COOTHOILICHUH npu pEeLIeHUH | PO MPSIMOYTOIbHBIA TPEYTOJIBHUK?
TEOMETPUUYECKUX 3a/1a4 MareMaTH4ecKkOe COpPeBHOBaHHME — pCLICHHUE
3a/1a4 pa3HbIMU METOaMHU
[Touck obGmactu ompenesieHUss U MHOXeCTBa 3HaueHuit | UcciienoBaTeanckass padora (B TOM 4UHCIE C
GyHKIUN. HCIOIB30BAaHUEM  «MATEMATHYECKUX MAKETOB»):
9 DOyHKIIN 4 I'pabuk  ynkumun  k/X. Dyskous  Buzga (ax + rccienoBanue QyHKITAN.
b)/(cx + d) CamocTosiTeJIbHOE OTKPbITHE: (DYHKIHS BHIA
(ax + b)/(cx + d)
dopMynupoBKa ompeleieHusT AenuMocTH  Haieno, | McciienoBarenbekasi padoTa: I1eIUMOCTb.
YHCEJ, CPABHUMBIX 10 JAHHOMY MOJYJIIO. CamocrosiTejbHOE OTKpbITHE: CpaBHEHHE
BrimosnHeHue genenust ¢ octaTkoM. Jloka3zaTenbCcTBO U 10 MOJLYJIIO.
10 Uwucna v BEIYUCIICHUS: 10 MIpUMEHEHHE CBOWCTB [MpoGaeMHBIH NPaKTHKYM. peElICHHE 3aaad Ha
JIETTMMOCTh CpaBHEHHUH O MOJYJIIO. IIOUCK OCTaTKOB CYMMBI W TPOU3BEIACHUS IIO
HaxoxxneHue 0OCTarkoB CyMMbl U IIPOM3- MOZYJIIO.
BEJICHUS 110 JIJAHHOMY MOJTYJTIO MareMaTH4ecKoe COpPEeBHOBaHHME — pClICHHUE
3a/1a4 Ha JSJIMMOCTh U CPaBHEHHE MO MOIYJIIO
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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9 KJIACC

HauMeHnoBaHue KoJui-Bo
Ne pa3/ieJioB ¥ TeM Kypca [JacoB IIporpammHoe conepskanmne ®opMma padoThl/XapaKTepHCTHKA
n/n BHEYPOYHOM AesiTeJIbHOCTH 00yUYaroIuxcst
J1eITeJIbHOCTH
1 YpaBHeHUs 12 | bukBajapaTHbie YpPaBHEHUS. CamMocTosiTeIbHOE OTKpBbITHE: pelieHue

1 HEpaBEHCTBA! Metonsl paBHOCUIIBHBIX npeoOpa3oBaHmii, | ypaBHEHUH 3-1 U 4-i1 cTeneHel.

ypaBHEHH, 3aMEHbI IEpEMEHHOM, rpa)uueckoro  MeToaa npy| [IpakTUKYMBI IO PELICHUIO 3aJad: OT IPOCTOr0

HEPABEHCTBA U UX pelieHuy ypaBHeHui 3-ii u 4-1 creneHei. K CIIO)KHOMY — JPOOHO-pallOHAIbHBIE YPaBHEHHS

CHCTEMBI Pemienne HepaBeHCTB, cOAEp)KaIIUX  3HAK 1 HEpaBEHCTBA.
monyisi.  HepaBenctBo ¢ nByms  nepeMmeHHbIMH. McciienoBaresibckue padoThbl: peElICHUE 3aaad
[Ipumenenne rTpaduueckoro MeToma pelieHus CHCTeM| C mapamMeTpaMH — alreOpandecKuM METOJIOM;
HEpPaBEHCTB C IBYMs TepeMeHHBIMH. PemeHue rpapuiecKkum METOI0M (B TOM  yucie
IpOOHO-pallMOHATIFHBIX ~ yYpaBHEHWH W HEPABEHCTB. C HCIOJb30BAHHUEM «MATEMaTHUYECKHX MaKETOBY)
ITocTtpoenne rtpadukoB ypaBHEHH, B TOM YHCIE C
ACTIOIL30BaHNEM ITHPPOBBIX pecypcoB. ['paduueckas
HWHTEepIIpeTanus pelieHns ypaBHEHHS C JByMs
NIEpEMEHHBIMH M  CHUCTEM ypaBHEHHMH C  JBYMs
nepeMeHHbIMU. VccnenoBanue cucrem HEJIMHEHHBIX
ypaBHEHUH C napamMeTpom. PellieHne HEpaBEHCTB C ABYMS
MIEPEMEHHBIMHU U UX CUCTEM

2 Pemenne TpeyronsHUKOB 8 ®opMynbl PUBEACHUS. IIpakTHKYMBI 0 PELICHUIO 3a/1aY.

Pemenne mnpakThueckux 3azad C MCIOJIb- 30BAHHEM
TEOpeMbI KOCUHYCOB U TEOPEMBI CHHYCOB.
®opmyna I'epona. @opmyna MIONAAN BBIIYKIOTO

YeThIPEXyTOJIbHHKA.

CootHomeHus MEXTy TPUTOHOMETPHUYECKUMHU
GbyHKIMAMU.

IIpocrelimme  ¢GopMynbl  NPUBEAEHUS U3 I€O-

METPHUICCKHX COOOpaKCHHUM.
Pemrenure 3aia4 ¢ Ucnonb30BaHUEM TEOPEM KOCHHYCOB H
CHUHYCOB, HaxOXJIEHHE paanyca

ONMCAaHHOM OKPY)KHOCTH

MartemaTu4ecKoe COPEBHOBAaHHE — DEIICHUE
FeOMETPUYCCKHUX/TTPAKTHKO-OPHEHTHPOBAHHBIX
3aJ1a4 pasHbIMU METOJAMHU
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AnreOpanyeckue
BBIPa)KEHUS

CreneHb ¢ pallMOHAIBHBIM NTOKa3aTeneM. OnpeneeHue
KOPHS N-U CTENEHU U CTEIICHU C PALlMOHAIBHBIM
MOKa3aTeyIeM.

IIpumenenne omnepanuy H3BJICYEHHS KOpHI  N-i
CTEIICHH, UCIIOJIb3YS NP HEOOXOAUMOCTH KaJIbKYJISITOP.
Brruncrnienne 3Ha4YeHUs CTENEHH C palyo- HAJIbHBIM
I10Ka3aTeJIEM.

Omnenka 3HAaYCHUNW KOpHSA N-M CTENEHU, 3HAYCHHUE
CTENEHU C palMOHAIBHBIM IIOKa- 3aTElIeM ILEJIBIMU
YUCJIAMH U IECATUYHBIMU APOOSIMH.

CpaBHEHME U YHOPSJAOYHMBAaHUE palMO- HAIBHBIX U
HPPALMOHAIIBHBIX YHCEJ, 3allUCaHHBIX C IIOMOILBIO
KOpHS N-iI  CTENEHW, CTENEHH C pPalvOHAIbHBIM
[oKasareseM. BrIlonHeHHe TOXAECTBEHHbIX MTpeo0pa3o-
BaHHUU BBIPAXKEHUM, COAEpIKAIIUX KOPEHb N-U CTENEHH,
CTEIEHb C  palUOHAJIbHBIM

MOKa3aTeIeM

IIpakTUKyM MO pelIeHHIo 3aAad: OT MPOCTOro K
CJIOKHOMY.
MartemMaTHyeckoe COpeBHOBaHHUE

IlomoOwe TpeyroMbHUKOB

Teopembl O MPOUBBEACHUNU OTPE3KOB XOPJ, TEOPEMBI O
MPOU3BEAEHUN OTPE3KOB CEKYIIMX, TEOpEMa O KBajapaTe
KacaTeJIbHOM, TeopeMbl UeBbl 1 MeHenas.
HccnemoBanne, B TOM YHCJIE C TOMOIIBIO ITH(GPOBBIX
pPeCypCcoB, U3ydaeMbIX KOH(PUTY- PaITHA.
[Ipumenenue JaHHBIX  TEOpPEM npu
FEOMETPUUYECKUX 3a]1au.

3HAKOMCTBO C  IOHATHEM TOMOTETHH, C €ro
MPUMEHEHUEM, B TOM YHUCIIE B HPAKTUUECKUX
CUTYaLHsIX

peleHuun

CamocrosiTeibHOe OTKpbITHE (B TOM 4YHCIE C
HCTOJIb30BAHUEM  «MaTEMaTUYECKUX IAKETOB»):
Teopembl UeBbl 1 MeHenas.

IIpakTHKYM [0 peuIeHHUIO 3a/1ad.

IIpakTUKYyM TI0 TIOCTPOEHUIO JTWHAMHUYECKHUX
MOJIENIEH C MOMOILBIO TPOTPAMMHBIX CPEICTB.
HccnenoBarenbckass  padora ¢ IOMOIIBIO
MPOTPAMMHBIX CPEJICTB: TOMOTETHS U €€ CBOWCTBA
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DOyHKIIMHU

10

[MonsiTre «pyHKIUS.
[Ipumenenne  cBOHCTB  GYHKUMIA:  HYJIH
(GyHKIMM, TPOMEXYTKH  3HAKOIIOCTOSHCTBA
byHKIHH, MPOMEKYTKH BO3pacTaHUs H
yObIBaHUSl (YHKIUHW, 4YETHBIE W HEYETHBIE
¢byHkunu, HauOosipllee W HaWMEHBIIEE
3HaYeHMs PYHKIIUU TIPH PELICHUH 3a]1a4.
[MocTpoenue rpadukoB QyHKIUN C MTOMOIIBIO
npeoOpa30BaHMl BUAA:
f(x) —=f(x) + a; f(X) — f(x + a); f(X) — kf(x), f(X)
—f( x 1), f0) — [1(x) |.
PacnoznaBanue CTEIEeHHBIX byHKIMH 1
IIOCTPOEHHE OSCKU30B TIpaUKOB CTENEHHBIX
GyHKIMI ¢ HaTypaJbHbIMU IOKa3aTeJsIMU
pa3HOM YETHOCTH.
Ucnons3oBaHne cBOWCTB rpa)KOB CTETIEHHBIX
(GyHKIMI ¢ HaTypaldbHBIMM ITOKa3aTeJIIMH NIPU
pelIeHuy 3a1a4.
[MoctpoeHue rpadukoB (GyHKIHE Yy = VX,

y=Vx,y=|x|

HccnenoBarenbckas padora (B TOM 4YHCIE C
WCIIONB30BAHUEM  «MaTEMaTHYECKHX MaKETOBY):
IloBenenue byHKITIH u ee rpaduka B
3aBUCHUMOCTH OT ITapamMerpa.

[MpakTHKYyMBI 0 PEHICHUIO 3aJad: MOCTPOCHHE
rpadukos dyskmmit Y= Vx—, Yy = Nx-y = | X | ¢
IIOMOIIIbIO  MMPeoOpa3oBaHUil W  MpOBepKa

C UCIIOJIb30BAHUEM IPOTPAMMHBIX CPEICTB

MeTOI[ KOOpAWHAT

[TapamnensHOCTE HW  NEPHEHAUKYJSIPHOCTH
MPSMBIX (Yepe3 yriioBou KO PUIIUEHT).
HaxoxzaeHne mnepecedeHuid OKpPY>KHOCTEH U
MpsIMBIX B KoopauHaTax. @opMyna paccTOsTHUS
OT TOYKH JIO MPSIMOiA.

[Inomane mapasienorpaMMa B KOOPAMHATAX,
MOHsITHE 00 OPUEHTHPOBAHHOM TUTOIIA/IH.
[IpumeneHne mMeTona KOOpIMHAT B IPAKTHUKO-
OPHMEHTHPOBAHHBIX T'€OMETPUYECKHUX 3aJadax,
HCCJIeA0BaHUE MPUIIOKEHUS METOAa KOOpAUHAT
B BBIYMCIIMTEIIBHOW MaTeMaTHKe

1 uHPOpMaTHKE

CamocTosiTe/IbHOE OTKpPBITHE: KaK pPEIINTH
FEOMETPUYECKYIO 3aJady C IIOMOINBIO ammapara
anreopni?

HccnenoBareabckass padora (B TOM UHCIEe C
HCIIONB30BAHUEM  «MAaTEMaTHYECKMX IIAKETOBY):
pelieHne  MpPaKTUKO-OPHEHTHPOBAHHOW  I'€OMETpU-
YECKOM 3aJ1a4M METOJI0M KOOPJHHAT.
MaremaTH4eckoe COpPeBHOBaHMEe — pEIICHHE
FeOMETPUUYECKHX 3a/1a4 Pa3HbIMU METOIaMHU
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7 YucioBsle 8 Omnpenenenue BUAOB TocieaoBaTenbHOCTE: | MecaenoBaTeabekast padora: HOBEJCHHUE
IOCJIEIOBATEIIBHOCTU U OrpaHMYEHHAsl IOCJIEAOBATEIBbHOCTh, MOHO- | ITOCIEIOBATEIBHOCTE — OT THUIOTE3bl 10 JOKa-
MPOTPECCUU TOHHO Bo3pacraromas (yObIBaromas) TOCIEA0- | 3aTeIbCTBA.

BarenbHOCTh. IIpencraBneHue OeckoHeuHbIX | /lMCKyccHsi Ha OCHOBe pellleHUsl 3ajad:
MEPUOAMYECKUX JIpoOel B BUAE OOBIKHOBEHHBIX. | siBisieTcs Tu MMU yHUBepcabHBIM?
3HaKOMCTBO c MOHSATUEM cxoaumoctu | CamocTosiTe/iIbHOE OTKpbITHE: MMU — MeTox
MOCJIEIOBATEIFHOCTH, HAXOXKICHUE CYMMBI | JOKa3aTEIbCTBA! CyMMa  YJICHOB OCIe10-
OcckOoHEYHO  yOBIBAIOIIEH TIEeOMETPHYECKOMN | BaTCIbHOCTH.
MIPOTPECCHU. [IpakTHKYM TI0 pelIeHHUO0 33/1a4: J0Ka3aTeIbCTBO
[Ipumenenue MeToa MaTEeMaTHYECKOM | HEPAaBEHCTB U JOKA3aTEIbCTBO AeauMmoctu MM
WHJTy KW

8 JIBIKEHUS TUIOCKOCTH 10 LlenTpanpHas CHUMMETPHSI. Llentpanpuo- | UccnenoBarenbckasi padora (B TOM YHCIE C
cummerpuuHble  ¢urypel. [loBopor. OceBas | UCIIOTB30BAaHHEM MpOrpaMMHBIX CpEICTB):
CUMMETPHUSL. durypel, CUMMETPUYHBIC | KOMITO3ULIUS JBUKCHUH.
OTHOCHUTEIBHO HEKOTOPOU OCH. CamocTosiTeIbHOEe OTKpBITHE: (POopMyITHpPOBKa
[TapannensHbIA nIEpeHOC. BBIBOJIOB O CBOMCTBAaX KOMITO3UIIAMN JBUKEHUIA.
Ilonsitue  nmBuxeHuss U ero  cBoictBa. | Ilpoekr: npeoOpa3oBaHus (nBIOKEHHS) B
PaBenctBO duryp. HUCKYCCTBE
[IposiBnenus CUMMETPHUH B pUpoJIe,
JKUBOITUCH, CKYJIBITYPE, apXUTEKTYpE.
Kommozummn NBUKECHUHN (npocreiiue
TIPUMEPBHI ).
[IpumeHeHne B peEUIEHUH TEOMETPUUYCCKUX
3aja4

OBIIEE KOJIMYECTBO 68

YACOB 11O ITPOT'PAMME

23







