Ipunosicenue Ne 1

K OCHOBHOU 00pa308amenbHOuU
npozpamMme 0CHOBHO20
0bue2o 0bpazosanus

MyHuIMnansHOE aBTOHOMHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
cpennsisi o0meo0pa3zoBarenbHas mkomxa Ne 132

YTBEP}KI[EHO MYHULMNAJIbHOE
ABTOHOMHOE

Ha 3acefanuu Ilegaroruueckoro copera OBLLEOBPA3OBATENLHO MAOY COIII Ne 132
IIpotokon ot 26.08.2026 1. Ne 1 E YYPEXAEHWE CPEAHAA | T.A. Komaposa

OBILEOBPASOBATENIbHA 7= Tipiricas Ne 168 ot 26.08.2026 .
A LIKONA Ne 132 slipuas

PABOYAS [TIPOTPAMMA
(ID 10683461)

yueOHOro npeamera «MareMaTu4ecKHil MPAKTUKYM»
JUTSE 00yJaroIIuXxcst 7-8 Ki1accoB



INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamMma Kypca HarpasiieHa Ha yIiIyOJIEHUE U pacIlipeHNE MaTEMaTHYECKUX 3HAaHUI
y4alluxcsl, pa3BUTHE UX MAaTEMATUYECKUX YMEHUI U HAaBBIKOB, a TAKXKe Ha (POPMHUPOBAHUE Y HUX
uHTepeca K npeamery. llporpamma BkirouaeT B ceOs Kak TEOPETUUYECKUI MaTepual, Tak U
NPaKTUYEeCKUE 3aJ]aHKs, HAllpaBJICHHbIC Ha OTPAa0OTKY HABBIKOB PEIIEHUS 33a/1ad pa3IMyHbIX
TUIIOB U YPOBHEH CIIOKHOCTHU

Hesan kypca:

co3aHue yCIOBUI U BHYTPUNPO(HIBHON CHENUANU3aluy O0OYy4eHUusT M|
MOCTPOCHUS UHIUBUAYAIbHBIX 00pa30BaTEIbHBIX TPACKTOPHI;

o0ecrieyeHne CO3HATEIIBHOTO OBJIAJACHUS YYAIIUMHCA CHCTEMOW MaTeMaTHYECKUX
3HAHWA ¥ YMEHHH, JOCTATOYHBIX JJISl M3yYCHHS CMEXHBIX JUCIUIUTHH U MPOIOJDKEHUS
o0pa3zoBaHus;

cucTeMaTH3anus U 0000IIeHre ONTOPHBIX 3HAHUH yJaIIUXCsl [0 MaTeMaTHKE;

noAroToBka ydammuxcs k OI'D o matemaTuke;

pa3BUTHE JOTMYECKOTO M TBOPYECKOTO MBIIIICHUSI.

3apaum kypca:

dbopMupoBaHHE YMEHUI 1 HABBIKOB KOMILJIEKCHOTO OCMBICICHHSI 3HAHU;

MOATrOTOBKA K ycnenHou cnaye OI'D no maTemaruke;

dbopMupoBaHre yMEHHH paboTrarh € HMHCTPYKUMSIMH, HauOoyiee pPaHOHAIBHO
pacnpenenaTb BpeMsl Ha BBIIOJIHEHHUE 3aJJaHUH pa3IMuHbIX TUIIOB, IPAaBUIIBHO O)OPMIISATh
pellieHus 3aIaHU BTOPOM YacCTH;

HAy4YUTh yYalIUXCs BBIITOJIHATH TOXK/IECTBEHHBIE IPe00Opa30BaHMs BbIPAKECHUI;

Hay4HTh YYAIIUXCS OCHOBHBIM IIPUEMAM PEILECHUs YPABHEHUM, HEPABEHCTB U UX CUCTEM;
Hay4YUTh CTPOUTH IPAPUKH U YUTATh UX;

Hay4HTh PA3IUYHBIM IIPHEMaM PELICHUS TEKCTOBBIX 33]1a4, FEOMETPUYECKHX 3aad;
IIOMOYb OBJAACTh PAJOM TEXHUYECKUX M HHTEIUICKTYaJbHBIX YMEHUH Ha YpPOBHE
CBOOOJTHOTO UX UCIIOJIb30BAHUS,

MICUXOJIOrHYecKas MoAroToska yyammxcs k ' MA.

MecTto Kypca B y4eOHOM IIaHe

Ha n3ydenune yaeOHOTO Kypca «MaTeMaTH4ecKuid PaKTUKyM» OTBOJUTCS: B 7 Kitacce — 34

yaca (1 gac B Heneno), B 8 kiacce — 34 vaca (1 yac B Heeno).



COJAEP/KAHUE OBYYEHUA

7 KUIIACC
Yucia ¥ BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U IECTUYHBIE, TIEPEXO/1 OT OTHOM (POPMBI 3aITUCH APOOEH K TIPYTOil.
[TonsiTHE pPaLlMOHAJIBHOTO YHUCIIA, 3aIMCh, CPABHEHHE, YHNOPSJOYMBAHUE PALMOHAIBHBIX YUCEIL
Apudmernueckue qeicTBUS ¢ pallMOHATBHBIMU YKciIaMu. Perienne 3a1a4d u3 peaabHOl TPaKTHKH
Ha 4acTH, Ha ApoOu.

Crenenp ¢ HaTypajJbHBIM IOKa3aTeJeM: OIpeJeNieHHe, Mpeodpa3oBaHne BBIPAKEHUH Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIINX yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
npoOu B BHJE MPOLEHTOB. TpHU OCHOBHBIC 33Jaud Ha MPOILEHTHI, PEUICHUE 3a]ad U3 PealbHOU
IIPAKTHKU.

[IpuMeHeHrne NMPU3HAKOB JEIMMOCTH, Pa3j0oKEHHUE HAa MHOXKMTEIU HaTypaJbHBIX YHUCEIL.
PeasibHble 3aBUCMMOCTH, B TOM UYHCIIE NIpsiMasi U 0OpaTHas MPOIOPLHOHAIBHOCTH.
Auredpanyeckue BbIpaKeHHUsl

ITlepemMeHHBIE, YMCIOBOE 3HAYECHHUE BBIPAXKCHMS C IEPEMEHHOU. JlomycTUMBbIE 3HAaYEHUS
nepeMeHHbIX. [IpencraBneHne 3aBHCHMOCTH MEXIy BEIMYMHAMH B BHAC (OPMYIIBIL.
Beruucnenus no gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPaXEHUMN, TOXXKIECTBEHHO PABHbIE
BBIpaXECHUSI, IIpaBWiia IpeoOpa3oBaHusl CYMM M MIPOU3BEACHUMN, MpaBUiIa PaCKPBITUS CKOOOK U
HPUBECHUS IOJJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HaTypalbHBIM MIOKA3aTENIEM.

OpnowieHbl 1 MHOrowieHsl. CteneHb MHOrowieHa. ClloKeHHe, BBIMUTAHUE, YMHOKEHUE
MHOroujeHoB. ®opMysbl COKpalIEHHOIO YMHOXKEHHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI 4 HEPaBeHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHHUs, NpaBUiia peoOpa3oBaHUs YPAaBHEHUS, PABHOCUILHOCTh
YpaBHEHHUI.

JIuneiiHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIIO KOPHEW JIMHEHHOIO YpaBHEHMS,
pelieHre JIMHEWHbIX ypaBHeHUH. CocTaBiieHHE ypaBHEHUH IO YCIOBHIO 3ajgaud. Pemenue
TEKCTOBBIX 3aJa4 C TIOMOIIBbIO YPABHEHHH.

JluneitHoe ypaBHEHHE C IBYyMs MepeMeHHBIMU U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHHMH C JByMs NEepeMEHHbIMU. PerieHue cucreM ypaBHEHHMH CIOCOOOM IMOJICTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3ajjayu ¢ TIOMOIIbIO CUCTEM ypaBHEHUH.

DyHKUMHU

Koopaunara Toukn Ha npsmoi. UucinoBbsle NpoMEXyTKH. PaccTosHue MEXIy IBYyMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX um Oy. AOciucca M OpaMHATa TOYKH Ha
KOOpAMHATHOM IulocKkocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucUMocTel. [lonstTue pynkuuu. I'papux Gynkiun. Coiicta GpyHkiuil. JInneitnas
bynakuus, e€ rpaduk. I'paduk pyakuun y = [x|. I'paduyeckoe penieHne TMHEHHBIX YpaBHEHUHN U
CUCTEM JIMHENHBIX YPaBHEHUM.

I'eomerpus

Hauanpubeie nonsatus reomerpuu. Touka, mpsmasi, OTpE3OK, Jayd. Yrojl. Bumsl yrios.
BeprukanbHsle ©  cMexHble yrael. buccekrpuca yrma.  JlomaHas, MHOTOYTOJIBHHK.
[TapayuieIbHOCTB M MEPIEHIUKYISAPHOCTD IPSIMBIX.

Cummerpuunblie purypbl. OCHOBHBIE CBOMCTBA 0ceBOil cummerpuu. [Ipumepsl cummerpun
B OKPY’KaOIIEM MUDE.

OcHOBHBIE IOCTPOEHUS C TOMOIIbIO LUPKYJIS U IUHeHKu. TpeyronbHuk. BoicoTa, Mennana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U PaBHOCTOPOHHUM TpeyroibHUKU. HepaBeHCTBO TpeyroibHUKA.



CBoiicTBa W TpHU3HAKH PaBHOOEAPEHHOTO TpeyroibHUKa. I[Ipu3HaKku paBeHCTBA
TPEYTOJIbHUKOB.

CBolicTBa M NpU3HAKKU NapauledbHbIX OpsAMbIX. CymMma yrioB TpeyrojbHUKa. BHemninue
YTJIbI TPEYTOJIHUKA.

[TpsimoyronbHbli TpeyroapHUK. CBONCTBO MeAMAaHbl INPSMOYIOJIBHOTO TPEYTrOJIbHUKA,
IPOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[TpstMOyToNbHBIN TPEYroJIbHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpUM: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
Teopema o OoblIeM yrie u 0oiblleil cTopoHe TpeyroapHuKa. Ilepnenaukyisp 1 HakJIOHHAs.

I'eomeTpryeckoe MecTO TOYEK. buccekTpuca yria M CEpeIMHHBIN NEPHEHAMKYISAP K
OTpE3Ky KaK F€OMETPHUYECKHE MECTa TOYEK.

OKpyXHOCTb M KpyI, XOpJa M AMAMETp, UX CBOWCTBAa. B3aumMmHOEe pacnosoxeHue
OKpYXHOCTH U Ipsimol. KacarenbHast U cekymas K OKpy>KHOCTH. OKpYKHOCTb, BIIUCAaHHAs B
yroi. Bnimcannas u onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC
Yuciia 1 BBIYUCICHUSA

KBangpatHblii kopeHb u3 uucina. [loHstTue 00 wuppanuoHanbHOM uucie. JlecsATHUHBIE
npUOIMKEHUST NPPALMOHANBHBIX unces. CBoMCTBa apupMETHIECKUX KBaJPaTHBIX KOPHEH M UX
IpUMEHEHHE K IpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHUM M BbIUUCICHUSIM. JleHCTBUTEIbHBIE
qyucia.

CreneHs ¢ LenbIM IOKa3aTesieM U €€ cBoiicTBa. CTaHIapTHAs 3allMCh YKCIa.
Auredpanyeckue BbIpaKeHUsl

KBazpaTHblil TpEXUIIEH, Pa3JIOKEHNUE KBAIPATHOTO TPEXUIICHA HA MHOXKHUTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpandeckoit apodu. Croxenue,
BbIUMTAHUE, YMHOXKEHHE, JIeJeHnue aiaredpanueckux ApoOeil. PannoHanbHble BhIpaXXEHUS M UX
npeoOpazoBaHue.

YpaBHeHUs] M HEPAaBeHCTBA

KBanparHoe ypaBHeHue, Qopmyna KOpHEW KBajapaTHOro ypaBHeHHUs. Teopema Buera.
Pemienne ypaBHeHU#, cBOAALIMXCA K JUHEWHBIM W KBajapaTHeIM. Ilpocreiimue apoOHO-
palMOHAIbHBIE YPABHEHHS.

['paduueckass MHTEpHpeTalusi ypaBHEHUH C JIByMsl NEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHUH € IByMs IEpEMEHHBIMU. [ [prMepBI pelieHus CHCTEM HEJIMHEMHBIX YPABHEHUH € IBYMS
[IEPEMEHHBIMU.

Pemienne TekCTOBBIX 3a7a4 aNreOpandecKuM CriocoOOM.

UucioBble HepaBeHCTBA M UX CBOHCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCUNIBHOCTE, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHON mnepeMeHHOW. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM.

DyHKUMU

[Tonstue ¢pynkuuu. O6nacTe omnpeaeraeHus U MHOXKECTBO 3HaueHUH (yHkiuu. CrocoOsl
3a1aHus QYHKITUH.

I'papux ¢ynkuuu. Urenue cBoiictB ¢ynkuuu no e€ rpaduky. IIpumepsl rpaduxos
GyHKIMH, OTpa)karoluX peajbHble MPOLECCHI.

OyHKIUY, ONUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPONOPLUOHAIbHBIE 3aBUCUMOCTH, UX
rpaduKy.

Oyukmun Yy = X2, y = x5, y = VX, y=|x|. I'paduyeckoe pemieHre ypaBHEHHH M CHUCTEM
YpaBHEHUI.

I'eomerpus

YersipéxyronpHuku. [lapamnmenorpamm, e€ro npus3Haku M CBOMCTBA. YacTHele ciydan
napajiesorpaMMoB (TIPSIMOYTOJIBHUK, POoMO, KBaJapaT), UX NpPU3HAKU U cBoiicTBa. Tpameuws,
paBHOOOKas Tparenus, e€ cBoiicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.



Meron yasoenus menmassl. LlenTpanbHas cummerpusa. Teopema aneca u TeopeMa o
IIPONOPLUUOHAIBHBIX OTPE3KAX.

Cpennue TMHUN TpeyroJibHUKa U Tpaneuuu. LleHTp Macc TpeyronbHuKa.

[TogoGue TpeyroapHuKOB, K03 dunueHt moaodus. IIpuszHaku mogoOust TPEYroIbHUKOB.

[TpumeHneHne noao0us pU PELIEHUH IPAKTUUECKUX 3a/1a4.

CpoiicTBa momaneii reomerpuueckux ¢uryp. @opMmyisl A IUIOMIAAM TPEyroibHUKA,
napajuiesiorpaMma, pomoOa u tpanenuu. OTHOIIEHHUE IIOMAACH MOA00HBIX puryp.

Bbruucnenue miomanei TpeyroJbHMKOB M MHOIOYTOJBHUKOB Ha KieTdaTroil Oymare.
Teopema [Iugaropa. [Ipumenenue Teopems! [Tudaropa npu pemeHnn NpakTHYECKUX 3ajad.

CuHyc, KOCHHYC, TAHT€HC OCTPOr0 yIila MPsIMOYTOJbHOIO TPEYrOJIbHHKA.

OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO. TpuroHomerpudeckue GyHKIUH yrioB B 30,
45 1 60°.

BrnucanHble W LEHTpalbHBIE YIVIBI, YIOJ MEXIY KacaTeIbHOM U XOPIOH. YTIUIBI MEXKIY
XOpZaMH U CeKylIMMH. BrincanHble 1 onucaHHbIe YETBIPEXYTOJIBHUKY. B3auMHOE pacnosiokeHue
IBYX oKpyxHOcTel. Kacanue okpyxHocTei. O01e kacaTenbHbIe K IBYM OKPYKHOCTSIM.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «MATEMATHYECKHW TPAKTUKYM» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoOCTHBIE  pe3yJIbTATBI  OCBOCHHSI IPOrpaMMBl  y4eOHOTO  Kypca  «Anredpa»
XapaKkTepU3yITCS:

1) maTpHOTHYECKOe BOCIIMTAHME:

MPOSIBIICHUEM HMHTEPECa K MPOIUIOMY U HACTOSIIEMY POCCUMCKONW MaTEMAaTHKH, [IEHHOCTHBIM
OTHOUIEHUEM K JOCTHXKCHUSIM POCCUHWCKHMX MAaTEMATUKOB M POCCUUCKONM MaTeMaTHYECKOU
IIKOJIBI, K MCIIOJIh30BAHUIO 3THX JOCTKEHUN B IPYTrUX HayKaxX U MPUKIATHBIX chepax;

2) TpakIaHCKOEe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHINIOJHCHHUIO OOSI3aHHOCTEH TpakKJaHWHA | pealu3alldd ero IIpas,
MPEJICTABICHUEM O MAaTEeMATHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, TPOIIEYp TPaXAaHCKOrO 00IIecTBa (HapuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O00CYXXJIEHUIO ATHUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM MPUMEHEHHEM IOCTHKCHHI
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) TpyaoBoe BocIMTaHHeE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yacTUE B PEIICHUHM MPAKTUYECKHX 3aJad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTHYECKOTO 00pa30BaHUsI Ha IPOTSHKEHUH BCEH
YKU3HU I YCTIEUTHON MpodecCHoHaNbHOM eSATEeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHUEM HHAMBUAYATBbHONW TpacKTOpHUH OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYecKoe BOCIUTAHUE:

CIIOCOOHOCTBIO K IMOLIMOHAIIEHOMY M 3CTETHUECKOMY BOCIPUATHIO MATEMATHUECKUX 0ObEKTOB,
3a/1a4, PEIICHUM, PACCYXKIICHUM, YMEHUIO BHUACTh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'O MO3HAHUS:
OpUEHTAIle B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsI YEJIOBEKA, MPUPOJbI W OOIIECTBA, MMOHUMAHHEM
MaTeMaTHYeCKOl Hayku Kak cdepbl 4YeIoBEYeCKON NesATENbHOCTH, JTaroB €€ pa3BUTUA H
3HAYMMOCTH JJIsSl PA3BUTHSI IUBWIJIM3AIIMH, OBJIAJICHUEM SI3BIKOM MaTEMATUKH U MaTEMaTHYECKOM
KyJIbTypOH KaK CpEICTBOM IIO3HAaHUS MHpPA, OBJIAJIEHUEM MPOCTEHIIMMHU HaBbIKAMU
HCCIIEA0BATENLCKOM JIeITCILHOCTH,

6) ¢uznyeckoe BocnuTanue, popMHpPOBaAHUE KYJIbTYPhI 310POBbSI H YMOIMOHAIBLHOIO

OJs1aronoJry4yus:

TOTOBHOCTBIO MPUMEHATh MaTe€MaTHYECKUE 3HAHUS B MHTEpPECax CBOETO 3/0POBbs, BEACHUS
37I0pPOBOTO 00pa3a »KU3HH (3I0pOBOE MHUTAHKUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OTAbIXA,
perynsapHas (pu3nueckas akTHBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pediekcuu, mpu3HaHHEM
CBOETO IpaBa Ha OMMOKY M TAKOTO YK€ MpaBa APYroro 4YeaoBeKa;

7) IKOJIOTHYECKOE BOCIIUTAHHE:

OpHUEHTAIE Ha TPUMEHEHHWE MAaTeMAaTHYeCKUX 3HAHWW M7 PEIICHHs 3a1ad B 00JacTH
COXPAaHHOCTH OKpY)Karollel Cpelbl, MIAHUPOBAaHUS MOCTYNKOB MU OIIEHKH HX BO3MOXKHBIX
MOCJICJICTBHI /I OKPYXKAIOIICH Cpelbl, 0OCOZHAHUEM TJI00aTbHOTO XapaKkTepa dKOJIOTHIECKUX
npo0JieM U yTel UX pelieHus;

8) amanTamusi K M3MEHAOIIUMCS YCJIOBUSM COLMAIbLHOI ¥ MPUPOTHO# cpeabl:
FOTOBHOCTBIO K JEHCTBUAM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUECKYIO JIEATeIbHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS y JAPYTUX
JI0JIel, MpUoOpeTaTh B COBMECTHOM NIEATEIHbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HEOO0XOIUMOCTBIO B (POPMHUPOBAHUHM HOBBIX 3HAaHUM, B TOM 4Hcie (GOpMyIUpOBaTH HJEH,
HOHATHS, TUIIOTE3bl 00 00BEKTaxX M ABJICHUSX, B TOM YMCJE paHEEe HEU3BECTHBIX, OCO3HABATh
JneGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;
CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATH CTPECCOBYIO CUTYALIMIO KaK
BbI30B, TPEOYIOUIMI KOHTPMEpP, KOPPEKTUPOBAaTh IPUHHMAEMBblE pEIIEHUS M JIEHCTBUS,
(GopMynHpOBaTh M OLIEHUBATH PUCKHU U MTOCIIEACTBUS, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble Jlornyeckue 1ecTBUA:
® BBISIBJIATH M XapaKTePU30BaTh CYLIECTBEHHbIC MPU3HAKM MATEMAaTUYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIYy TMOHSATUSAMHU, (OPMYIHPOBATH ONPEACICHUS TOHSITHH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PHUKAIMU, OCHOBAHUA AJIsi 0000IICHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;
® BOCIPUHUMATh, (HOPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpHUIATENIbHbIC, EAMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;
® BBLISIBJIATh MAaTEMATUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MTPOTUBOPEUHS B (aKTax,
JAHHBIX, HAONIOACHUSX W YTBEPXKICHHUSAX, NpeaIaratb KPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;
® JeNaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JCIYKTUBHBIX UM WHIYKTUBHBIX
YMO3aKJIIOUCHH M, YMO3aKIIFOUSHHH 110 aHAJIOTHH;
e pa3bupaTh JI0Ka3aTEIHCTBA MATEMATUUYECKUX YTBEPKACHUHN (TPSMBIE U OT IPOTUBHOTO),
MPOBOAWTH CAMOCTOSATEIBHO HECIOXKHBIE JI0KA3aTelNbCTBA MAaTeMaTUYeCKuX (HaKToB,
BBICTPAWBaTh apryMEHTAIMIO0, MPUBOIUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKICHHUS,
e BbpIOMpaTh CcHocoO pemeHus yueOHOM 3agauM (CpaBHHMBAaTh HECKOJIBKO BAapUAHTOB
peuieHusi, BHIOMpaTh HauOOJIEe TOAXOMSIIUA C y4€TOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:
® UCIIONB30BaTh  BONPOCHI  KaK  MCCIEAOBATEIbCKUM  WHCTPYMEHT  IO3HAHMS,
dbopMynupoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOPEUYUE, MPOOIEMY, CaMOCTOSTEIHLHO
yCTaHaBIWBAaTh HMCKOMOE W JaHHOe, (OPMHpPOBAThH THUIOTE3y, apryMEHTHUPOBATH CBOIO
MO3ULINI0, MHEHUE;
® TIPOBOJUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIM JKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHNE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro O0ObeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKy COOOi;
® CaMOCTOSITENEHO (OPMYIHUPOBATH OOOOIICHHSI M BEIBOIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HAOMIO/IEHUs, WCCIEAOBaHUs, OIIEHWBATh JOCTOBEPHOCTh TIOJIYYCHHBIX pPE3YyIbTaTOB,
BBIBOJIOB M O0OOIIEHHIA;
® [IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOLIECCA, a TAK)KE BBIABUTATh MPEANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSX.

Pabora ¢ undopmaumeii:
® BBISIBJIATH HEJIOCTATOYHOCTH M M30BITOUYHOCTH MH(GOPMAIUH, JAHHBIX, HEOOXOIUMBIX
JUISL pellieHus 3a1a4u;
e BBIOMpPATh, AHAJTU3UPOBATH, CHUCTEMATHU3MPOBATh W HHTEPIPETUPOBATH
nH(OpMAIHIO pa3IMYHBIX BUJIOB U (HOPM MPEICTABICHNUS,
e BBIOMpaTh popmy mpeacTaBieHUss UHGOPMAIUU U WILTIOCTPUPOBATH peIIaeMble



3a/1a4¥l cCXeMaMHU, TuarpaMMaMu, HHOU rpaguKoil U UX KOMOWHAIUSMU;
® OICHMBATh HAIE&KHOCTh MHPOPMALIUU MO KPUTECPHSIM, TPEIIOKEHHBIM YUUTEIIEM
WK COPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:
® BOCIPUHUMATH U (OPMYIUPOBATH CYKIICHUS B COOTBETCTBHH C YCIOBHUSIMH H IICIISIMU
oOIIeHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX
TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJIY PEHICHHUs 3a/laud, KOMMEHTHPOBATh TOJTYYCHHBIN
pe3yJbTar;
e B x0J¢ 00CYXJICHUS 3a/IaBaTh BOIPOCHI 10 CYIIECTBY 0OCYKIAaeMOI TEMBbI, IPOOIIEMBI,
pemaeMoil 3aa4ym, BHICKAa3bIBaTh HJICH, HAICJICHHBIC HA TIOMCK PEHICHUS, COTIOCTABISAThH
CBOM CYXKJEHUS C CY)KICHUSMHU JAPYTUX YIACTHUKOB JHAIIOTa, OOHAPYKUBATH pa3inuue 1
CXOJICTBO TO3UIIHIA, B KOPPEKTHOH popme GopMyTupoBaTh pa3HOTIIACHUS, CBOU BO3PAKCHHUS;
® TMIPE/CTAaBIIATh PE3YJbTATHI PEUICHUs 33/a4H, SKCIIEPHUMEHTA, UCCIEeIOBaHUSA, MIPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € YYETOM 3aJay IPE3CHTAUUN U
0COOEHHOCTEH ayTUTOpUH;
® TIOHMMATh U MCIOJIH30BATh MPEUMYIIECTBA KOMAHIHON ¥ HHIUBUyaTbHOU PabOTHI IPH
pelIeHnH y4eOHBIX MAaTEMaTHICCKHX 33]1a4,
® [PUHHUMATH 1IeJTb COBMECTHOM JESATEIBHOCTH, IUIAHUPOBATh OPTraHU3ALUI0 COBMECTHOM
paboThI, pactpenessaTh BUIbI PadOT, OrOBapUBAThCS, OOCYXKIATh MPOIECC U PE3yJbTaT
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;
® y4acTBOBATh B IPYNHOBBIX opmax paboThl (00CYyKAeHHs, 0OMEH MHEHUSIMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BBIOJHITH CBOIO YacTh PAOOTHI U KOOPJAMHUPOBATH CBOM JICUCTBHUS C
JIPYTUMH YJICHaMH KOMaHJIbl, OI[CHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMH MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranuzanus:
® CaMOCTOSITEJIbHO COCTaBJISATh IIJIaH, AJTOPUTM pELIeHUs 3ajadu (WIM €ro yacTh),
BBIOMpATh CHOcOO pemeHuss ¢ y4€TOM HMEIOUIMXCS PECypcOoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOU
UHpOpMaLUH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:
® BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipollecca U pe3ysbTaTa pelieHus
MaTeMaTUYECKOH 3a7aun;
® IIPEABUIECTh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IPH PEIICHWM 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBLCTB, HAiIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEN;
® OIICHMBATHh COOTBETCTBHME PE3yJbTaTa IEATEIbHOCTH ITOCTABICHHOW LEIH U YCIOBUSM,
OOBSACHATH MPUYMHBI TOCTUKEHUS WJIM HEIOCTHKEHUS 1IeJIU, HaXOIUTh OMMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kjaacce OOyYarOIIMiCS TOMYYUT CIEAYIOIIUE TPEAMETHBIE
pEe3yJbTAThI:
Yucia 1 BLIYUCIEHUS

BeimonusaTe, coderass yCTHbIE M THUChMEHHBIC TPHUEMBI, apudmeTHueckue ACUCTBUS C
pPalMOHAIBHBIMU YUCIIAMU.

Haxonuth 3Ha4YeHUsT YMCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpPA3HBIE CIOCOOBI M



npuéMbl BBIYUCIICHHUS 3HAUYCHWH JPOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHbBIE U
JECATUYHBIC TPOOH.

[Tepexoauth OT OIHOW (POPMBI 3aITUCH YHCEN K APYroil (mpeoOpa3oBBIBATH NECITUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTHM B OECKOHEUYHYIO
JECATUYHYIO IpOOB).

CpaBHUBATH U YyNIOPAIOYUBATH PALMOHAIBHBIEC Yncaa. OKpYyTIIsaTh YnCia.

BpInonHATe NPUKHAKY W OLIGHKY pe3ylbTaTa BBIYMCICHUN, OLICHKY 3HA4CHUM
YHCJIOBBIX BBIPAXKCHUN. BBINOIHATE NEHCTBUA CO CTENEHAMU C HaTypaJIbHBIMU IIOKA3aTECIIAMH.

[TpuMeHsTh NpU3HAKYU IETUMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATypaIbHbIX YUCEIL.

Pemars mNpakTUKO-OPUEHTHPOBAHHBIE 3a/ladyd, CBA3aHHBIE C OTHOIUCHHEM BEJIMYUH,
IIPONOPUMOHAIBHOCTBIO BEJIUYUH, IIPOLIEHTAMH, MHTEPIIPETUPOBATh PE3YJILTATHI PELICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX O0OBEKTOB.
Auredpanyeckue BbIpaKeHHUsl

Hcnonb30Bath anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSATh €€ B IIporiecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPQXKEHUH MPH 33JJaHHBIX 3HAUEHUX MEPEMEHHBIX.

BoinonHATe  mpeoOpa3oBaHUs  LIEJIOTO  BBIPAXKEHHUS B MHOIOWIEH IPHUBEIECHUEM
NOJOOHBIX CJIaraeMbIX, PAaCKPBHITHEM CKOOOK.

BpINONHATE YMHOXXEHME OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa HAa MHOIOYIEH,
OpUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

OcylecTBIATh Pa3oKEHUE MHOTOYJICHOB HAa MHOMKUTEIM C IIOMOIIBIO BBIHECEHMS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEHHUs (HOpMyJ COKpalEHHOIro
YMHOXEHHUS.

[TpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB JJsl pPELICHHUS pas3IMyHbIX 3ajad U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU TPAKTHKU.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM C  HATypaJbHBIMM  IIOKa3aTesIMM  JUIA
npeoOpa3oBaHMs BBIPAKECHUN.

YpaBHeHUs] M HEPAaBeHCTBA

Pewate sMHEVHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NPUMEHsSs IpaBWiIa Iepexona OT
MCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTh, sBi€TCA M YHUCIO KOPHEM
YpaBHEHUS.

[TpumeHsTH rpaduuecKrue METOIbl IIPU PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupare npuMepbl Map YHCEN, SBISIOIMIMXCA PEIIEHWEM JIMHEWHOTO YypaBHEHHUS C
JBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaUK JIMHEHMHOrO YypaBHEHUS C JIBYMs
NEpEeMEHHBIMHU, TOJIb3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucrembl ABYX JMHEHHBIX ypaBHEHUH C JABYMsI IEPEMEHHBIMHM, B TOM 4YHCIIE
rpaguyecKy.

CocTaBnsiTh M peliaTh JMHEWHOE ypaBHEHHE WIM CHCTEMY JIMHEHWHBIX YpaBHEHHUH IO
YCIIOBUIO 3aJlayM, HWHTEPIPETHUPOBAaThH B COOTBETCTBHMM C KOHTEKCTOM 3a/layd IOJy4EHHBIN
pe3yJnbTar.

DOyHKUMH

N300paxarb Ha KOOpAUHATHOM TPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHAaTaM, JIy4yd, OTpPE3KH, HWHTEPBaJbl, 3alUCBIBATh YHCJIOBBIE IPOMEXYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtrmedaTs B KOOPIMHATHOW IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpJIMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMi. CTpouts rpaduk GyHKINN y = [X|.

OnuceiBaTh € TNOMOIIbIO (YHKUMH M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYMHAMM:
CKOpPOCTb, BpEMS, PacCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTh, NPOU3BOAUTEIBHOCTh, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHue QyHKIMY [0 3HAYEHUIO €€ apryMeHTa.



[Tonumatp Tpaduueckuii cmoco0 NpeACTaBICHUS M aHajdu3a WHPOpPMAlUU, H3BICKATh
U UHTEPIIPETUPOBATh HH(OPMALIHIO U3 IPa()MKOB peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.
I'eomerpus

Pacnio3HaBaTh H3ydeHHBIE TIeOMETpUYECKHE (QUIypbl, ONPEAENsATbh HUX B3aHUMHOE
pacrioyio’keHue, n300pakaTb FeOMETPHUECKUE (PUTYPHI, BBIIIOJIHATH YEPTEIKHU MO YCIOBHIO 331a4H.
W3MepsATh NTMHEHWHBIE U YIJIOBbIE BEIWYMHBL. PelaTs 3ajaun Ha BBIYMCICHUE IJIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jlenatb rpyOyl0 OLICHKY JIMHEHHBIX U YIVIOBBIX BEJIMYHMH NPEIMETOB B PEaJIbHOM JKU3HH,
pa3sMepoB MPHUPOTHBIX 00BEKTOB. PazinnuaTh pasMepsl ’TUX 0OBEKTOB IO MOPSAIKY BETUYHHBI.

CTpoUTb 4epTEIKU K TEOMETPUYECKUM 3a1a4aAM.

Ilonb30BaTbcsd NPU3HAKAMM DPABEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BaTh IIPU3HAKU U
CBOMWCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

IIpoBOIUTE JIOTMYECKUE DPACCYKICHUS C HCIOIb30BAHUEM TI'€OMETPUYECKUX TEOPEM.
ITosp30BaTbCsA MpU3HAKAMM PABEHCTBA NPSMOYIOJBHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEIUAHBI,

IIPOBEAEHHON K TMIIOTEHY3€ MPSIMOYIOJIBHOIO TPEYTrOJIbHUKA, B PEIICHUH T'€OMETPUIECKUX
3ajay.

OnpenensaTh NMapajuiebHOCTh HPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JAPYroy IpsIMOi.

Pemars 3aiaun Ha KjaeTyaToi Oymare.

[IpoBOAMTH BBIYMCIIEHUS W HAXOIUTh YMUCIOBbIE W OYKBEHHbIE 3HAUEHUS YIJOB B
TFEOMETPUUYECKHUX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYT'OJIBHUKOB,
CBOWCTB yTJI0B, 00pa30BaHHBIX IIPH MEPECCUEHUH IBYX MapaUICIbHBIX MPSIMBIX CeKylei. Pemars
IIPAKTUYECKHE 3a/1a4 Ha HAXO0XKICHUE YIJIOB.

Bnagers noHATHEM reOMETPUUYECKOI0 MECTa TOUEK. Y METh ONPENENSITh OUCCEKTPUCY yIiia
Y CEpEAVHHBIN NEPIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOYEK.

DopMynMpOBATH ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl M AMAMETPa OKPYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. ¥ METh IPUMEHATH 9TH CBOWCTBA IIPU PEILIEHUU 3aad.

Biamers moHATHEM ONMCAHHOM OKOJIO TPEYIOJbHHKA OKPYKHOCTH, YMETh HAaxXOJWUTh €€
neHtp. [lonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA MEpECceKaloTcs B
OJIHOW TOYKE, U O TOM, 4YTO CEPEAWHHBIC IEPIECHIUKYISAPBl K CTOPOHAM TPEyroJbHUKA
[IEPECEKAIOTCS B OJTHOU TOUKE.

Biamere moHATHEM KAacaTeNbHOM K  OKPY)KHOCTH, IIOJIB30BaTbCS TEOPEMOM O
NEPIEHUKYJIIPHOCTH KacaTeIbHON U paguyca, IPOBEAEHHOTO K TOYKE KacaHUs.

ITonp30BaTbcs MPOCTEHMIIMMH  TIE€OMETPUYECKMMH  HEPaBEHCTBAMM, IIOHMMAaThb HUX
MIPAKTUYECKUN

CMBICIL.

IIpoBOIUTE OCHOBHBIE TEOMETPUYECKUE ITOCTPOEHUS € TIOMOLIBIO LIUPKYIIS U JIMHEHKH.

K xonmy obOyuenus B 8 kiacce oOydaromwuiics TOTYYUT CIEAYIOIIHE TMPEAMETHBIE
pe3yabTaTHhI:

Yuca 1 BLIYUCIEHUS

Hcnonb30BaTh HavyalbHBIC TPECTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pa)kaTh EHCTBUTENBHBIE YHCIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[TpuMeHsTh MOHATHE apUPMETUUECKOTO KBaIPATHOT'O KOPHS, HAXOAUThH KBAJAPaTHBIE KOPHH,
UCIIONB3Ysl TPU HEOOXOAMMOCTH KAJIBKYJIATOP, BBIMOJHATH TPEOOpa3oBaHUS BBIPAKECHHM,
coJiepXallnuxX KBaJpaTHble KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHE.

Hcnonp30BaTh 3amucu OOJBIINX M MaJIbIX YHCET C TOMOIIBI0 JECATUYHBIX Jpo0el u
crernener yucia 10.
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Auredpanyeckue BbIpaKeHUsl

[TpuMeHATh TMOHATHE CTENEHM C LEJIbIM II0Ka3aTeleM, BBIIOJIHATh IMPeoOpa3oBaHUs
BBIPAXECHUI, COIEPIKALUX CTEIIEHU C LIE€TbIM [T0KA3aTEIEM.

BbInonHATE TOXJIECTBEHHBIE IPeoOpa3oBaHUs pallMOHAIBHBIX BBIPAXKEHUH HAa OCHOBE
NpaBuI JEHCTBUN HAJl MHOTOYWICHAMH M alreOpandecKuMu JpoOsMu.

PacknaapiBaTh KBapaTHBIN TPEXUICH HA MHOXKHUTEIH.

[TpumensTe npeoOpa3oBaHUS BBIPAKEHUH JUISI PELICHUS pa3IMyYHBIX 3a7ad U3
MaTEMaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHOU ITPAKTUKH.

YpaBHeHusI 1 HEPABEHCTBA

Pemars nuHelHbIE, KBaJpAaTHBIC YPAaBHEHUS WM PAallMOHAJIBHBIE YPaBHEHUS, CBOASILUECS
K HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

ITpoBoauTh IpoCTENNINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM YHCIIE C
NpUMEHEHHEM rpaUyecKux MpeicTaBlIeHUH (YCTaHaBIMBATh, UMEET JIH yPaBHEHUE UM CUCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

[Tepexoauth OT clnoBecHOW (OPMYIHPOBKU 3anaud K €€ anreOpanyeckol MOJENu C
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWH, HMHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33auy IIOJyYEHHBIH Pe3yJIbTarT.

ITpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKH, PEIATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUMH

[Tonumatb ¥ HCHONB30BaTh (YHKIMOHAJIbHBIE MOHATUS U A3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHUS), ONPENCIITh 3HAU€HHE (PYHKIMU IO 3HAYCHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PyHKIMH 110 €€ rpaduky.

Ctpouts rpaduKy dIeMeHTapHBIX (GyHKIH Buaa: y = k/x, y = x2, y = x3,y = [x|, y = Vx,
OIKCBIBATH CBOMCTBA YMCIOBOM (PYHKLIUU 110 €€ rpaduKy.

I'eomerpus

PacniosHaBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, I0JIb30BATHCA MX
CBOICTBaMHM NPU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOMCTBa TOYKHM MEpeceueHHs MeAMaH TpeyrojbHUKa (LIEHTpa Macc) B
pelieHun

3aJ1ad4.

Bnagers nonsiTueM cpeaHell JIMHUM TPEYTroJbHUKA M Tpameluu, NPUMEHSITh UX CBOWCTBA
npu

pemieHun reoMmerpuyeckux 3anad. llosmb3oBaTecs Teopemon Panmeca M TEOpEeMOM O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PEIIEHUS MPAKTUYECKUX 3a/ad.

[IpyuMeHsTh NpU3HAKK TOA00MS TPEYrOJbHUKOB B PEIIEHUMH TE€OMETPUYECKHX 3a/ad.
[Tons3oBatbess Teopemoii Iludaropa niast pemieHHs TeOMETPUUECKUX M MPAKTHUECKUX 3ajad.

Crpouth MaTeMaTHUYECKyI0 MOJIENb B IMPAKTUYECKUX 3aJladax, CAMOCTOSATEIbHO JeJIaTh
4epTEX M HAXOAUTH COOTBETCTBYIOIINE AJINHBI.

Brnagerp moHATHAMU CHHYyCa, KOCHMHYCa W TaHI€HCAa OCTPOTO yria MIpsSMOYTOJIbHOTO
TpeyroiabHuKa. [1071p30BaThCS 3TUMHU MOHITUSAMM JUIs PEILICHUS TPAKTUYECKUX 3aad.

Beruncisate  (pa3nudyHBIME - clIOCOOaMM) — TUIOMIAAL  TPEYrOJIbHUKA W IUIONIAIA
MHOTOYTOJIbHBIX ~ (uryp (MONb3ysch, TI/A€ HEOOXOIUMO, KalbKynaropom). [IpuMmeHsTh
MOJTy4YE€HHbIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATHSMM BIHCAaHHOTO W LIEHTPAJIBHOTO YIJa, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiaxX, yriaax MeXIy XopJaMu (CEKYIIMMU) U yIiie MEXy KacaTelIbHON U XOpA0oU pU
pELIEHNU TEOMETPUYECKUX 3a/1ay.

Bnanerps moHsATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOMCTBA ONKCAHHOTO
YeThIPEXYTOJbHUKA ITPH PELICHUH 3a]1a4.

[TpyMeHsTh MOJIydeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHUE MOJAETH IS
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3aa4 peaHBHOﬁ JKU3HHU U NPOBOAUTH COOTBCTCTBYIOIIUC BHIYHUCICHUA C MIPUMCHCHUCM HOI[OGI/ISI
U TPUTOHOMETPHH (ITONTB3YSCH, TJIe HEOOXOAMMO, KATBKYIATOPOM).
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KouanyecTBo yacoB DJIeKTPOHHBIC HH(PPOBbIE
Ne i/ Tema ypoka B Konrpoabnsie Ilpakruueckne  00pa3oBaTe/ibHbIe
cero padoThbI padoTbI pecypcbl

1 ApudmeTieckue AeHcTsiIA ¢ 1 https://m.edsoo.ru/ac2e96e2
panroHaTBLHBIMHU YUCIAMH

2 ApHOMETHICCKHE JCHCTBIA © 1 https://m.edsoo.ru/8ecd1869
paloHaIbHBIMU YHCIIAMHU

3 Apnmernicckue ACHCTBHA ¢ 1 https://m.eds00.ru/8987f12d
panroHaTBFHBIMHU YUCIIAMH

4 CMmexHbIe U BepTHKAJIbHBIE YTIIbI 1 https://m.edsoo.ru/8866¢7be

5 CrerneHb ¢ HaTYpaIbHBIM MIOKa3aTeIeM 1 https://m.edsoo.ru/7f4218be

6 Pemenie ocrosibix Janat Ha ApooH, 1 https://m.edsoo.ru/e9feccc?
MIPOIICHTHI U3 PEATbHOMN MPAKTHKH

7 Peuenne ocroBHbix 3ajiat fa ApoGH, 1 https://m.edsoo.ru/7dff9617
IPOLICHTHI U3 PeaIbHOIN MPAKTUKH

8 Peanbibie sagucumoctu. Tpamas u 1 https://m.edsoo.ru/2b8221d1
oOpaTHasi TPOMOPIIUMOHATBHOCTH

9 Tpu nmpu3HaKa paBeHCTBA TPEYTOJILHIKOB 1 https://m.edsoo.ru/8866e01e
ITpeoOpa3oBanue OyKBEHHBIX BbIpAKEHUH,

10 pacKpbITHE CKOOOK ¥ MPUBEICHHE 1 https://m.edsoo.ru/7f41fafa
NOJIOOHBIX ClIaraeMbIX

11 Ilpm3HaKit paBeHCTBA MPAMOYTOABHbIX 1 https://m.edsoo.ru/8866e9ec
TPEYTOJILHUKOB

12 CBoiCTBA CTENCHH C HATYpATbHEIM 1 https://m.edsoo.ru/7f42154e
nokaszaresem

13 PaBHoGepeHHLIC 1 paBHOCTOOHHKE 1 https://m.edsoo0.ru/8866d880
TPEYTOJILHUKA

14 CIIOKEHHE, BIMHTAHHE, YMROKCHHE 1 https://m.edsoo.ru/7f422fca

MHOT'O4JICHOB
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[Ipu3naku u cBOICTBAa paBHOOEAPEHHOTO

15 1 https://m.edso0.ru/8866d880
TpeyroJbHUKA
16 @dopMyITbl COKPAIIEHHOTO YMHOXCHUS 1 https://m.edsoo.ru/ab6cac41
17 Pa3noxeHre MHOTOWICHOB Ha MHOXKUTEIIH 1 https://m.edsoo.ru/7f4239de
18 ggﬁ,ﬂMOerHBHHH TPEYTOILHHK € YIIIOM B 1 https://m.edso0.ru/8866eb22
JIuneitHOe ypaBHEHUE C OJJHOM
19 nepeMeHHoH. Pemenne mTuHEHHBIX 1 https://m.edsoo.ru/7f420482
ypaBHEHUH
Hakpecr nexariue, COOTBETCTBEHHBIC U
20 OZIHOCTOPOHHHE YTJIbI, 00pa30BaHHbIC IPU 1 httos://m.eds00.ru/8866f086
MePECEUCHUH MaPAIUICTBHBIX MTPSIMBIX
ceKymiei
21 Perienne 3a1a4 ¢ MOMOIIBIO YpaBHEHU 1 https://m.edsoo.ru/7f420e6e
22 gﬁ;;iﬁig:ﬁgﬁi;?m YPaBHCHIH € 1 https://m.edsoo.ru/7f42836¢
23 CyMMa yrJioB TpeyrojbHHKa 1 https://m.edso0.ru/88661630
24 Pemienue cucreM ypaBHeHHIA 1 https://m.edsoo.ru/7f4287d6
25 Pemrenue cucreM ypaBHeHHIA 1 https://m.edsoo.ru/7f4287d6
26 KacarenbHast K OKpY>KHOCTH 1 https://m.edso0.ru/88670e9a
27 HpsmoyronbHas cucTema KOOpAHHAT Ha 1 https://m.edso00.ru/7f41ed80
TUIOCKOCTH
28 Hrenue Fpa(bflKOB PEAILHBIX 1 https://m.edsoo.ru/7f41ea24
3aBUCHMOCTEH
29 OKpY/KHOCTS, OMHCaHHas OKOIO 1 https://m.eds00.ru/88670a62
TpeyroJbHUKA
30 Jluneinas GyHKIAS 1 https://m.edsoo0.ru/7f427412
31 ITocTpoenue rpaduka JuHeHHON QyHKINH 1 https://m.edsoo.ru/7f426d1e
32 IToBTOpenue, 00o0IIeHNE 1 https://m.edsoo.ru/7f429c6e
33 [ToBTOpeHue, 06001IeHNE 1 https://m.edsoo.ru/7f429f32
34 IToBTOpenue, 06001IEHNE 1 https://m.edsoo.ru/7f42a0e0
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8 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema Ypoka Beero K()HTp()ﬂ],HLIe HpaKanecKHe 06pa30BaTeJ1Ll-Ible
padoThI padoThI pecypcbl

1 JIeHCTBHS C pallHOHATIbHBIMU YHCITAMH 1 https://m.edsoo.ru/flace7d7

2 JlelicTBUTEIbHBIC YHCIIA 1 https://m.edsoo.ru/5a5b4f73

3 CBOPVICuT B2 apHOMETHICCKHX KBAIPATHAIX 1 https://m.edsoo.ru/7f42d862
KOpHEit

4 Hapaiuieniorpamu, 4acTHEIE ciryan . 1 https://m.edso0.ru/8867209c
napajiesorpaMma, ux IMpU3HaKH, CBOMCTBA

5 Tpanerust 1 https://m.edso0.ru/88672858
[IpeobpasoBanue YHCITOBBIX

6 BBIPAKCHUH, 1 https://m.edsoo.ru/7f42e262
COZIepIKaIX KBAJApPaTHbIC KOPHU

7 CBOWCTBA CTEINEHH C LIEJIBIM TOKA3aTEIEM 1 https://m.edsoo.ru/7f435ed6

8 CBOMCTBA CTEINEHH C LIEJIBIM TOKA3aTEIEM 1 https://m.edsoo.ru/7f435ed6

9 Cpepuss  JWMHMA TPEYTOIBHUKA,  CPEIHSA 1 https://m.eds00.ru/88672358

JIMHHS TPATIEIHH

10 Anrebpanueckas 1po0Ob 1 https://m.edsoo.ru/7f430382

11 Cokparenne apooeit 1 https://m.edsoo.ru/7f430f44

12 CroKeHNE,  BLMMTAHHC, yMH(??KeHHe " 1 https://m.edsoo.ru/7f431a20
JiefieHne anredpandeckux Ipooeit

13 Tpu npusHaka Mo g00us TPEyroJIbHUKOB 1 https://m.edsoo0.ru/88673bae
[IpeoGpazoBanme BBIpKEHUH,

14 CoJIepKAIIUX 1 https://m.edsoo.ru/7f432736
anredpandeckue 1podu

15 Henomnnoe kBajipatHoe ypaBHEHHE 1 https://m.edsoo.ru/7f42eela
DopMmyIibl TSI TUTOIIA/IN

16 TPEYroJIbHUKA, 1 https://m.edsoo0.ru/88674860

MnapajijiejorpamMmma
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17 dopmyiia KOpHEH KBaIpaTHOTO yPaBHEHHS https://m.edsoo.ru/7f42f158

18 [Tnomaau nogo0HBIX GUryp https://m.edso0.ru/4cc72775

19 Hpoctefiiume ApodHO-paIHOHATEHEIC https://m.edsoo.ru/7f432b6e
ypaBHEHHS

20 Pemenne  cucreM  JBYX  ypaHeHwit https://m.edsoo.ru/a2b7fc4d

JIBYMSI [IEPEMEHHBIMH
21 Pewenne  CHCTEM  ZBYX  YPaBHCHHH  C https://m.edsoo.ru/c4cc82df
JIBYMSI [ICPEMECHHBIMH

22 Teopema ITudaropa u ee npuMeHeHHE https://m.edso0.ru/88675918

23 Pemenne TeKCTOEHX 3aa ¢ TIOMOIIRIO https://m.edsoo.ru/77f553d1
CHCTEM ypaBHCHUIA
Omnpenenenue TPUTOHOMETPUUECKUX
(GyHKUIUIT OCTPOro yria MPsIMOYTOJIBHOTO

24 TPeYTOIbHIa, https://m.edso0.ru/88675d32
TPUTOHOMETPUYCCKUEC COOTHOIICHUSI

B

HPSIMOYTOJIBHOM TPEYrOJIbHHKE

25 Jluneiiibie HEpABEHCTBA C OAHOH https://m.edso0.ru/7f42c840
MIEPEMEHHON M WX PEIICHHUE
CucreMbl  JIMHEHHBIX  HEPABEHCTB  C

26 OJTHO¥ MepEeMEHHOHN 1 UX https://m.edsoo.ru/7f42ch88
pernieHue

27 BriucanHble U IEHTpaIbHbIE YIIIbI https://m.edso0.ru/8a1415h2
BricaHHbIe U OIHCaHHBIC

28 YeTBIPEXYTOJIHUKH, MX MMPU3HAKU U https://m.edsoo.ru/8a140f86
cBoOiicTBa

29 OyHKIWHS https://m.edsoo.ru/7f433c12
[lpumeHeHHEe  CBOWCTB  BIHMCAHHBIX  H

30 OMUCAHHBIX  YETHIPEXYTOJIBHUKOB  TIPH https://m.edsoo.ru/7f434bbc
PEIICHUH TEOMETPHUYCCKUX 3a1a4

31 l'unep6osa https://m.edsoo.ru/be3d2bc3

32 Oyukimu y =x2, y =x%,y = VX, y = [X[; https://m.edsoo.ru/7f434d38



https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/4cc72775
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/a2b7fc4d
https://m.edsoo.ru/c4cc82df
https://m.edsoo.ru/88675918
https://m.edsoo.ru/77f553d1
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/be3d2bc3
https://m.edsoo.ru/7f434d38

rpaduueckoe perieHne ypaBHeHUN U CUCTEM

ypaBHEHUI
33 [ToBTOpEHNE OCHOBHBIX MTOHITHIA U MeTo/10B 1 https://m.edsoo.ru/7f4371aa
Kypca 8 kiacca, 00001IeHre 3HaHUH
34 [ToBTOpEHNE OCHOBHBIX TIOHSATHH U METOJ0B 1 https://m.edsoo.ru/8al4ldde
Kypca 8 kiacca, 00001IeHre 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/8a141ddc
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