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IosicHUTENLHAA 3aNNCKA

Pabouas mporpamma «Iloaroroska k OI'D mo maTemaTuke» s oOydaromuxcs 9
KJIacca COCTaBJIEHA B COOTBETCTBUU C HOPMATUBHO-TIPABOBBIMU JOKYMEHTAMMU:

1. ®enepanpubiii 3ak0oH oT 29 aekabps 2012 roga Ne 273-®3  «O6 obOpa3oBaHuu B
Poccuiickon @enepauum»;

2. @epnepalibHbI TOCYJApPCTBEHHBIN 00pa3oBaTeNbHBIN CTaHJApTa OCHOBHOTO OOILEro
oOpa3oBaHUs, YTBEPKIEHHBIM MpukazoM MuHUCTEpCTBA 00pa3oBaHUs W HAyKH
Poccuiickont ®enepanuu ot 17.12.2010 Ne 1897, ¢ u3BMEHEHUSIMH U JIOTIOJTHEHUSIMU OT
29 nexabps 2014 1. N1644, ot 31 nexabps 2015 r. N1577;

3. denepabHBI TEpeYeHb YYECOHUKOB, PEKOMEHIYEMBIX K WCIOJb30BAHUIO TIPU
peanu3aldd  HMMEIOUIMX TOCYAApCTBEHHYIO  aKKpeIuTaluio  00pa3oBaTeNbHbIX
IporpaMM HAYaJIbHOT'O OOIIEro, OCHOBHOI'O OOIIETo, CpeaHero ooiero oopa3oBaHus,
YTBEPKAEHHOr0 npukazoM MunucrtepcTa npocsenieHus Poccuiickonn denepanun ot
28.12.2018 Ne 345;

4. Paboune nporpammel o maremaruke: 9-11 knacesl/ (A.I'.Mep3nsik, B.b.ITonoHckuid,
M.C.SAxup u np.). — M.: Benrana-I"pad, 2017.

Heasb Kypca:
CUCTEMAaTU3allMsl 3HaHUN U CIIOCOOO0B JEATENIbHOCTH YUalllUXCsl [0 MaTEMaTHKE 3a Kypc
OCHOBHOM  IIKOJIbI, MOJArOTOBKAa oOOywaroumxca 9 kjacca K  OCHOBHOMY
roCcyZapCTBEHHOMY JK3aMEHY 110 MaTEMAaTHKE.

3agaum Kypca:

e 3akpenuTh OCHOBHBIE TEOPETHUECKHE TOHSTHS M OINPEACICHUS IO
OCHOBHBIM M3Yy4aeMbIM pa3ieiiaM;

e OrtpaboTaTh OCHOBHBIC THUIBI 3adady  u3ydaembix TunoB KUM OI'D
«Anrebpa» u «['eoMeTpus» M UX aNTOPUTM PEIICHUS;

e @opMHpOBaTh y 00yYarOUIUXCS LIEJIOCTHOTO MPEACTaBICHUS O TEME, €€
3HAUEHUSA B pa3jielie MaTeMaTUKH, MEXIPEIMETHbIE CBSI3H C JPYTUMU
TEMaMHU;

e (CnocoOCcTBOBATH VHTEJUIEKTYaJIbHOMY Pa3BUTHIO y4aluxcs,
(GOpMHPOBAHUIO KAYECTB MBIIIJIEHUS, XapaKTEPHBIX ISl MaTeMaTHUYECKOU
NEeATEIbHOCTH U HEOOXOJMMBIX YUEHUKY JUIsl yenemHon caaun OI'D, mis
oO1el COolMaIbHON OpUEHTAlUY;

e AKIIEHTUpOBATh BHHMAHHME Yy4alllUXCsl Ha €IMHbIX TpeOOBAHMUIX K
npaBuwiaM OGOpPMIICHHS PAa3JIMYHBIX BUIOB 3aJaHHM, BKIIOYAEMbBIX B
UTOTOBYIO aTTECTALMIO 3a KypC OCHOBHOM HIKOJIBI.

e (CnocoOCTBOBATh CO3JJaHUIO YCIOBUN OCMBICIEHHOCTH YU€HHUS, BKIIOUEHUS
B HEro oO0ydyarollerocsi Ha YpOBHE HE TOJbKO HHTEJUIEKTYaJbHOH, HO
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JUYHOCTHON M COIMAJIbHOW aKTUBHOCTH C TMIPUMEHEHUEM TEX WJIM WHBIX
METOJ/IOB 00yUYEHUSI.

IIporpamma kypca «lloaroroBka x OI'D mo maremaTuke» INpeaHa3HA4YeHa IS
noBbIIEHUS 3((HEKTUBHOCTH MOATOTOBKM OOydaromuxcss 9 kigacca K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMEHy II0 MAaTeMaTHKe 3a KypC OCHOBHOM INKOJBI U
IpeIyCMaTpUBaeT MX IMOATOTOBKY K JajpHEHIIeMy OOyYEHHI0O B CpEIHEH LIKOJIEY;
HaIlpaBJEH Ha BOCIOJIHEHUE HEJOCTAIOMIMX 3HAHWUW, OTPAaOOTKY MPUEMOB pEUICHUS
3alaHUd  pa3IMYHBIX THUIIOB M YPOBHEHM CJIOKHOCTM BHE 3aBHCHMOCTH OT
(GopMyTUPOBKH, a Takke OTpabOTKy THMHOBBIX 3amanuii OI'D mo marematuke Ha
TECTOBOM MaTepHalie; MO3BOJIUT CUCTEMATU3UPOBATh U YIUIYOUTh 3HAHUS Y4alllUXCs I10
pa3aMyYHBIM pa3jiesaM Kypca MaTeMAaTHKH OCHOBHOM IIKOJbI (apudMeTHKe, anreodpe,
CTaTUCTUKE, TEOPUH BEPOSTHOCTEN U TE€OMETPUH).

[TporpaMmMa Kkypca cocTaBieHa Ha oOcHOBe (0s3aTeNbHOIO MUHUMYMa
coliepKaHusl 00pa30BaTENbHBIX MPOrpaMM IO MaTeMaTHUKe W TpeOOBaHUU K YPOBHIO
MOJATOTOBKM BBITYCKHUKOB OCHOBHOM MIKOJBI, ¢ yyetoM Cneundukaunmun KM nns
nposeaeHus OI'D no maremaTuke u
Koaudukatopa mposepsiembix TpeOoBaHuii K pesyiaprataM ocBoeHuss OOII OOO u
AJIEMEHTOB coJepkaHus i npoeAaeHus OI'D mo maTeMaTuKe, MOArOTOBIEHHBIX
OUIIN.

B coorBerctBun ¢ yueOnbiM mianoM MBOY «I'umuazus» Ha 2021-2022
y4eOHBIN TOJl Ha U3yYeHUEe Kypca OTBeJeHO 34 yaca u3 yacTu yuyeOHoro 1miaHa (1 gac B
HEJICIIO).

Ilnanupyembie pe3yibTaThbl 0CBOEHHS NIPOrPaMMBbI Kypca
Jluunocmmuule pe3ynromamoi:

e OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTb U CIOCOOHOCTh K
CaMOpAa3BUTUIO U CaMOOOpPA30BAHMIO HAa OCHOBE MOTHMBALMU K OOYYEHHUIO H
MO3HaHUI0, OCO3HAHHOMY BBIOOPY U MOCTPOECHUIO JaidbHEHIIeH UHANBUTYaTbHON
TpaeKkToOpuu 0Opa3oBaHUs Ha 0Oa3e OPUEHTUPOBKU B MHUpE Mpodeccuit u
MpO(QECCUOHANIBHBIX MPEANOYTEHUH, C YYETOM YCTOMYMBBIX MO3HABATEIbHBIX
MHTEPECOB, a TAaK)K€ HAa OCHOBE (DOPMHpOBAHUS YBAKUTEIBHOIO OTHOIICHUS K
TPyAy.

e ®opmHpOBaHHE LEJI0CTHOTO MUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH.

e OcBoeHHE COUMAIBHBIX HOPM, MpaBWJ MOBEACHUS, pojied U (OpM COLMATIBHON
KU3HH.

e PasBuTHe MOpaNbHOrO CO3HAHUS U KOMIETEHTHOCTH B PELIEHHH MOpPaJIbHBIX
npo0iieM Ha OCHOBE JMYHOCTHOTO BbIOOpa, (POpMUPOBaHUS HPABCTBEHHbBIX
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YyBCTB W HPABCTBEHHOTO TIIOBEJIEHUS, OCO3HAHHOTO U OTBETCTBEHHOTO
OTHOIIEHUS! K HDABCTBEHHBIM MTOCTYTIKAM.

dopMupoBaHWE KOMMYHHKATHUBHOW  KOMIIETGHTHOCTH B  OOIICHUH W
COTPYIHHYECTBE.

dopMUpoBaHUE CIIOCOOHOCTH K YMOLIMOHATILHOMY BOCTIPUSITHIO MAaTEMATUYECKUX
00BEKTOB, 33/1a4, PEIICHUHN, PaCCyKICHUI

Memanpeomemmuvie pe3yromamul 00yueHus

Pezynamuenvie YY/[

® ONpeNeNsaTh COOCTBEHHBIE MPOOIEMbI M IPUUMHBI UX BO3HUKHOBEHHUSI MPU
paboTe ¢ MaTeMaTUYECKUMH O0BEKTAMU;

e (dopmynupoBaTh COOCTBEHHBIC BEPCHU WM TMPUMEHSATH YK€ H3BECTHBIC
(GbOpMBI 1 METOBI PEIICHUS MAaTEMaTHYECKON MpoOIeMbl, (popMyTHpoBaTh
MPEANOJIOKEHNUS U CTPOUTh THUIOTE3bl OTHOCUTEIBHO PacCMaTPUBAEMOTO
00BEKTa W MPEIBOCXUINATH PE3yJIbTaThl CBOEH Y4eOHO-IIO3HABATEIHHOU
NEeSATEeIbHOCTH;

® ONpeNeNsaTh MyTH JOCTHKEHHUS IeJe M B3BEIIMBAaTh  BO3MOXXHOCTHU
pa3pellieHus  OMNPECJICHHBIX  y4eOHO-NO3HABATEJIbHBIX  33/ad B
COOTBETCTBHH C ONPEACICHHBIMU KPUTEPHUSIMH U 337a9aMH;

® BBICTpaWBaTh COOCTBEHHOE OOpa30BaTEIbHOE MMOJIPOCTPAHCTBO JJIA
paspelieHus ONpeNIeJICHHOTO Kpyra 3ajad, ONpeNeNsiTb U HaXOAWTh
YCJIOBUS JJISl pean3alvu uaeH u miaHoB (caMooOydeHue);

® CaMOCTOSITEIbBHO BBIOMPATh CpPEOU MPEIJIOKEHHBIX pPECcypcoB Hauboee
s PexkTUBHBIE U 3HAYMMBIE NPU pabOTe C ONpeeICHHON MaTeMaTUUEeCKOM
MOJIEJIBIO;

® yMETh COCTaBJSITh IUIAH Pa3pelICHUs OMPEJeICHHOr0 Kpyra 3ajad,
UCIIONB3YsS pa3lU4yHBIE CXEMbI, PECypChl MOCTPOEHHUSI JUarpamw,
MEHTAJbHBIX KapT, IMO3BOJIIONIMX MPOWU3BECTH JIOTHKO - CTPYKTYPHBIHA
aHaNIu3 3aJa4y;

® yMETh IUIAHUPOBATH CBOM 00pa30BaTENbHBIA MapIIPYT, KOPPEKTUPOBATH U
BHOCUTH ONpEJACIICHHbIE HW3MEHEHHUS, KAaueCTBEHHO BIMSIONIME Ha
KOHEYHBIN MPOAYKT Y4eOHO-TI03HABATEILHOM €SI TEIIbHOCTH;

® yMCHHE KA4YeCTBEHHO COOTHOCHUTH CBOM JCHCTBUS C MPEABKYIIACMBIM
UTOTOM Y4eOHO-TI03HABATEIBLHOMN JEATEILHOCTH MTOCPEACTBOM KOHTPOJIS U
TJIAHUPOBAHUS y4€OHOTO TMPOIECCa B COOTBETCTBUU C W3MEHSIIOITUMUCS
CUTyallUsIMU W TIPUMEHSEMBIMU CpeJICTBaMH W (OpMaMHu OpTraHU3aIuU
COTPYIHMYECTBA, & TAK)KE WHANBUYyaIbHON paOOThI HAa YPOKE;



YMCHHC OT6I/IpaTI> COOTBCTCTBYIOIIMC CpCACTBA pcCaln3al PCUHICHUA
MaTEMAaTH4YCCKHUX 3a1a4, HOI[6I/IpaTB HHCTPYMCHTHI IJIs1 OOCHUBAHUSA cBOEH
TPAaCKTOPHUHU B pa60Te C MaTCMAaTHYCCKUMU ITOHATHAMHU U MOJCIIAAIMU,

Ho3nasamenwvnvie YY/1

YMEHUE ONPEIEIATH OCHOBOIOJIATAOIIEE TIOHITHE U IPOU3BOAUTH JIOTHKO-
CTPYKTYPHBIA aHAJIN3, ONPENECIATh OCHOBHBIC NPU3HAKA U CBOMCTBA C
ITIOMOIIBIO COOTBETCTBYIOLIMX CPEACTB U HHCTPYMEHTOB;

YMEHHE MPOBOJUTH KiIacCU(UKAIMIO OOBEKTOB Ha OCHOBE KPHUTEPHUEB,
BBIJIEISITh OCHOBHOE Ha (JOHE BTOPOCTETICHHBIX JaHHbIX;

YMEHHME IPOBOAUTH JIOTMUECKOE PACCYKICHHE B HANpPABICHUM OT OOLIMX
3aKOHOMEPHOCTEN U3y4aeMOU 3a7a4M J10 YaCTHBIX PACCMOTPEHHUN;

YMEHHE CTPOMTH JIOTHYECKHME PACCYKICHUS Ha OCHOBE CHCTEMHBIX
CPAaBHEHUN OCHOBHBIX KOMIIOHEHTOB M3y4aeMOro MaTeMaTHYECKOTO
paszziena WM MOJEIM, IMOHATUS WJIA KJIAcCOB, BBIJEIASA OIPENCIICHHBIE
CYILLECTBEHHbIE TPU3HAKK WJIK KPUTEPUH;

YMEHHE BBIBIATH, CTPOUTh 3aKOHOMEPHOCTbH, CBSI3HOCTH, JIOTUYHOCTH
COOTBETCTBYIOIIMX  LEMOYEK  pacCykJAeHul  mnpu  pabore ¢
MaTEeMaTUYECKUMHU 3a/adyaMHi, YMETh IMOAPOOHO U CXKAaTO IPEACTaBIATh
JETANU3ALUI0 OCHOBHBIX KOMIIOHEHTOB IpU JO0KAa3aTEJIbCTBE INOHATHUH U
COOTHOILIEHHM Ha MareMaTHYECKOM SI3BIKE;

YMEHUE OpPraHU30BbIBATH MOUCK W BBISABIATH MPUYUHBI BO3HUKAKOLIUX
IPOLIECCOB, SIBICHUI, HamOojee BepossTHbIE (AKTOPBL, IO KOTOPBIM
MaTEeMaTUYeCKHe MOJAEIH W OOBEKThl BEAYT Ce0sl MO ONpeleiIeHHBbIM
JIOTUYECKUM 3aKOHaM, YMETh NIPUBOAUTH IPUYUHHO-CJIEICTBEHHBI aHAIN3
MOHSATHM, CYXKJICHU 1 MATEMAaTUYECKUX 3aKOHOB;

YMEHUE CTPOUTh MAaTEMATHYECKYI0 MOJENb NPH 3aJaHHOM YCIIOBHH,
oOnafaronieil onpeaeneHHbIMH XapaKTePUCTUKAMH OOBEKTA MPU HATUYUU
ONPEJENCHHBIX KOMIIOHEHTOB (DOPMHUPYIOLIErocs MIPEAIIOIATaeMOr0O
NOHATHUS WIH SIBJICHUS;

YMEHHE NEPEBOAUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTaBJISIOLLYIO
MaTeMaTHUYeCKOM 3a7aud Ha S3bIK TIpaduyeckoro OToOpakeHus -
COCTAaBJICHHs MAaTEMAaTHYECKOM MOJENIH, COXPAHSIOIIEM OCHOBHBIE
CBOWCTBA U XapAKTEPUCTUKHU;

YMEHHE 33/1aBaTh IUIaH PEIICHUS MATEMAaTUYECKOW 3a/1auu, peaJnu30BbIBaTh
QITOPUTM JIEMCTBUM KaK IIOIArOBOM WHCTPYKUHMHU [JI pPa3pelICHUs
yueOHO-TI03HABATEIbHOM 3a4a4u;

YMEHHE CTPOUTH JTOKA3ATEIBCTBO METOIOM OT IPOTUBHOTO;



yMeHue  paboTath ¢  TPOOJEMHOM  CUTyalMed,  OCYIIECTBISAThH
00pa30BaTeNbHBIN TMPOLIECC MOCPEACTBOM IMOMCKAa METOJOB U CIIOCOOOB
paspeuieHusl 3ajlayu, OMNpPEAeNsITh TpPaHUIBl CBOETO 00Pa30BATEIBLHOTO
MIPOCTPAHCTBA;

YMETh OPUEHTHUPOBATHCS B TEKCTE, BBIABIISITH TNIABHOE YCJIOBUE 33a/1a4d U
YCTaHABJIMBATh COOTHOIIEHUE PACCMATPUBAEMBIX OOBHEKTOB;

YyMEHUE TEepPEBOJAUTh, HWHTEPHPETHPOBATh TEKCT B HWHBIE (HOPMBI
npeacTaBieHuss UHGOpPMAIMU:  CXEMbI, JWarpammbl, Tpaduueckoe
MIPEACTABIICHUE TAHHBIX;

Kommynuxkamuenvie YY/[

yMeHHE paboTaTh B KOMaH[e, ((OpMHUPOBaHHE HABHIKOB COTPYIHUYECTBA U
y4eOHOIr0 B3aMMOJICMCTBHSI B YCJIOBHSIX KOMAaHJHOW WIPbl WM HHOU
(bopMbI B3aUMOIEHCTBUS;

YMEHHE pacHpeessiTh POJIU U 33J]a4l B paMKax 3aHATUs, GOPMUPYS TaKKe
HABBIKH OPTraHU3aTOPCKOrO XapaKTepa,

YMEHUE OLEHUBATh MPaBUIBHOCTh COOCTBEHHBIX JEWCTBHI, a TaKxKe
NEeSATEIbHOCTH IPYTUX YYACTHUKOB KOMaH/IbI;

KOpPPEKTHO, B paMKax 3ajJady KOMMYHHUKauuu, (opMylIupoBaTb U
OTCTaWBaTh B3IVISABI, APryMEHTUPOBATh JIOBOABI, BBIBOJABI, a TAKKE
BBIJIBUTaTh KOHTAPTYMEHTHI, HEOOXOJUMBIE [JIsl BBISIBICHHUS CHUTyallUd
yCIieXa B PEUICHUH TOM WM MHOW MaTeMaTUYECKOM 3a7a4u;

YMEHUE TMOJb30BATbCSI MATEMATHUYECKUMHU TEPMUHAMU JJI1 PEIICHUS
yueOHO-TIO3HABATENbHBIX 337la4, a TaKXKe CTPOUTb COOTBETCTBYIOIINE
pedeBble BBICKA3bIBAaHUS HAa MATEMAaTHYECKOM SI3BIKE JUJISI BBICTPAWBAHMS
MaTeMaTHYECKOM MOJICIH;

YMETh CTPOUTh MAaT€MaTUYECKUE MOJENIH C MOMOIIBI0 COOTBETCTBYIOLIETO
IpPOrpaMMHOr0  OO€CIEeYeHHUsl, CEPBUCOB CBOOOJHOIO  OTHAAJIEHHOIO
JOCTYIIA;

YMETh TPAMOTHO U YETKO, coryiacHo mpaswiiam odopmiienus KMM-a OI'D
3aHOCHUTD MOJYYEHHBIE PE3YIbTaThl - OTBETHI.

IIpeomemmnvie pezyrvmamol:

dbopMHpOBaHNE HABBIKOB TIOWCKA MAaTEMaTHYECKOTO METO/a, alropuT™Ma U
MIOMCKA PEIIECHUs 337a41 B CTPYKType 3a1a4y OI'D;

dbopMUpOBaHHE HaBbIKa pEIICHUS OMNPEICICHHbIX THUIIOB 3a1a4 B
cTpykType 3anau OI'D;

yMeHHue paboTarh ¢ TabJMIIAMHU, CO CXEMaMH, C TEKCTOBBIMHU JIaHHBIMU;
yMETb NpeoOpa3oBbIBaTh 3HAKM M CHUMBOJIBI B JIOKa3aTENbCTBAX U
IPUMEHSEMbIX METO/IaxX JIJIsl pelIeHus] 00pa3oBaTeIbHbBIX 3a/1a4;



® yMEHHUE MPUBOJUTH B CUCTEMY, COMOCTABIIATH, 0000IIATh U aHATTU3UPOBATH
nH()OPMAITMOHHBIE KOMIIOHEHTHI MAaTEMAaTHYECKOTO XapakTepa U YMETh
MIPUMEHATH 3aKOHBI U MPABUJIA JIJIs1 PEIICHUSI KOHKPETHBIX 3a]1a4;
® yMEHHE BBIACIATH TVIABHYIO U M30BITOUHYIO HMH(OPMAIIHIO, TPOU3BOIUTH
CMBICIIOBOE C)KaTHE MaTeMaTHYEeCKUX (PaKTOB, COBOKYMHOCTH METOJOB U
CIIOCOOOB peIIeHUs; YMETh MPEACTABIIATh B CIOBECHOU (popme, UCTIONB3Ys
CXEMBI U Pa3IMYHbIC TaOIHUIII, TPA(QUKN M TUarpaMMbl, KapThl TIOHATUN U
KJIACTEPbI, OCHOBHBICE WJECH W IUIAH PENEHHS TOM WIM UWHOH
MaTeMaTUYECKOM 3aauH.
Tpebosarust Kk YypoeHIO NOO2OMOBKU YYAUIUXCSL
Hartypaabhblie yncia. [poou. PaunonanbHbie yuciaa
Buinycknuuk nayuumcs:
® IIOHMMATh OCOOCHHOCTH AECATUYHON CHCTEMBbI CUHCIICHUS;
® ONEpPUPOBATh MOHATHSMH, CBA3aHHBIMU C JEIUMOCTBIO HATypallbHBIX
YHCEeJT,
e BBIpAXKATh 4YHCJIa B OSKBHBAJCHTHBIX (¢GopMax, BbIOHMpas Haubolee
MOJAXOJSAIIYIO0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYAIlUU;
® CpaBHMBATH U YHNOPSAOYMBATH PAIUOHAIBHBIE YUCIIA;
® BBINOJHATH BBIUYHUCJICHHUS C PAllMOHAJIBHBIMHA YHUCJIAMH, COYETAasl YCTHBIC U
MMAICHbMEHHBIE TPUEMBI BEIYMCIICHUN, TPUMEHEHNUE KAIBKYJISATOPA;
® HCIIOJb30BATh IMOHITUA U YMEHUS, CBSI3aHHBIC C MPOMOPLHHOHATBHOCTHIO
BEJIMYMH, MPOIEHTAMH, B XOJI€ PEIICHUS MAaTeMaTHYECKUX 3a7ay U 3a]1a4
W3 CMEXHBIX MIPEAMETOB, BBITIOJIHATh HECJIOKHBIE TPAKTUYECKHE PACUYETHI.
JleicTBUTEIBbHBIE YHCJIA
Boinycknux nayuumces:

® UCIIOJIb30BaTh HAaYaJbHbIE MPEICTABICHUS O MHOXECTBE JEMCTBUTEIbHBIX
YyHUCen,
® ONEpUPOBaTh MOHITHEM KBAaJAPATHOTO KOPHS, MPUMEHSATh €ro B
BBIUHCIICHUSIX.
AJire0OpanvecKue BbIPaKeHUs!
Buvinycknuxknayuyumecs:
® OMEepUpPOBaAThH MOHSTHSIMH «TOXIECTBOY, «TOXJAECTBEHHOE
npeoOpazoBaHuey, pelaTh 3aJayd, cojaep)Kalue OyKBEHHBbIC IaHHBIC;
pabotath ¢ hopmynamu;
® BBHINOJHATH MPEOOpPa3OBaHUS BBIPAKECHHUM, COJAEP)KAIIMX CTENEHU C
IEJTBIMU TIOKa3aTeNIIMU U KBaJpaTHbIE KOPHHU;



® BBHITIOJIHATH TOXKICCTBEHHBIE TTPEOOPA30BAHUS PAIMOHAIBHBIX BBIPAKEHUN
HAa OCHOBE MPABWJI JCHUCTBUI HAJl MHOTOWIEHAMU M alreOpandecKUMH
JTpoOsIMU;
® BBINOJHATH PA3JI0KCHUE MHOTOUYJICHOB Ha MHOYKUTEJIH.
YpaBHeHust
Bouinycknux nayuumecs:

® pemarb OCHOBHBIE BH/IbI PALIMOHAJIBHBIX YPABHEHUN C OHOW NIEPEMEHHON,
CUCTEMBI JIBYX YPaBHEHHUH C JBYyMs IEPEMEHHBIMY;
e [IOHMMAaTb YpPAaBHEHUE KaK BAXXKHEUIIYI0O MAaTEMAaTHYECKYH) MOJEIb UL
ONMMCAHMSI M H3YyYEHUsS Pa3HOOOPA3HBIX pEATBHBIX CUTyalluil, pelmaTh
TEKCTOBBIE 33J1a4l AIr€OPANIECKUM METOJIOM;
® [IPUMEHATh I'paUuecKue NPEICTaBICHUS M1 UCCIEAOBAHUS YpPaBHEHHM,
VCCIICOBAHUS U PELICHNS CUCTEM YPAaBHEHUH C ABYMS IIEPEMEHHBIMU.
HepaBencTBa
Buinycknuk nayyumea:

® I[IOHMMaTh W MNPHUMEHATH TEPMHUHOJOTHI0O M CHUMBOJIMKY, CBS3aHHBIE C
OTHOILIEHHEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

e pelarh JIMHEWHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHONM U HUX CHUCTEMBI;
pemaTth KBaJgpaTHble HEpaBeHCTBA C€ OHNOpOM Ha rpaduueckue
IIPEICTABIICHHUS.

OcHoBHbIe MOHATUA. UHCc10BbIe GyHKIMH
Buinycknuk nayyumea:

® [IOHUMAaTh W MCIOJIE30BaTh (QYHKIIMOHAIBHBIC MMOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

e crTpouth rpaduKu dSIEMEHTApPHBIX (YHKIMMI;, HCCIEeIOBaTh CBOWCTBA
YUCJIOBBIX (QYHKITUN HA OCHOBE M3yUYEHHUS MMOBEICHUS UX TPa(UKOB;

e TOHMUMATh (QYHKIHUIO KaK BaXHEUIIYI0 MaTEMaTHYECKYI0 MOJETb IS
OMMCAHMS TIPOIIECCOB U SIBJICHUN OKPYXKAIOIIETO MHpPa, MNPUMEHSTh
(GYHKIMOHATIBHBIA SI3bIK JIJIT ONMUCAHUST U HMCCIEOBAHUSI 3aBUCHMOCTEH
MEXy (PH3NIECKUMH BETMYUHAMMU.

OnucarejbHasi CTATUCTHKA
Buinycknuk nayuumces:

® UCIIOJNIB30BaTh MPOCTEHIIME CMOCOObl MPEACTABICHUS W aHajau3a
CTATUCTUYECKUX JTAHHBIX.
Cuyuaiinbie cOOBITHSI M BEPOAATHOCTD
BeinnycCKHUKHAy4YuTCSH
® HaxOJUTbOTHOCHUTEIIbHYIO YACTOTY M BEPOSITHOCTD CIy4YaHOTO COOBITHSI.
KomoOunaropuka



BhimyckHUK Hay4yuTCs periath KOMOMHATOPHBIE 3aJa4d Ha HaXOXKICHUE
guciia 00bEKTOB HIIM KOMOUHAIUH.

Harasimnas reomerpus

Bbli’lVCKHuK HAVYUMCA.

pacro3HaBaTh Ha 4epTekKax, pUCYHKaX, MOJEISIX U B OKPYXKAIOIIEM MUPE
IUIOCKHE U TIPOCTPAHCTBEHHBIE TEOMETPUUYECKUE QUTYPHI;

pacmo3HaBaTh pPa3BEPTKU KyOa, MPSMOYTOJBHOTO MapaljieNenumnesaa,
MPaBUILHOM MUPAMUIBI, HUIUHAPA U KOHYCA;

CTPOUTH Pa3BEPTKU KyOa U MPsIMOYTOJILHOTO Mapauieenumnena;
ONpENENATh MO JHMHEWHBIM pa3MepaM pa3BEPTKU (PUTYpHl JTHHEWHBIC
pa3Mepsl camoi (pUTYpBl U HA00OPOT;

BBIYHCIIATh 00BbEM MPAMOYTOIBHOTO Mapajuielienumeia.

I'eomerpuueckue Gpurypsol
Buinycknux nayyumcs:

MOJIb30BaThCS  SI3BIKOM ~ TEOMETPUU  JUJISI  OINHKCAaHHUS  MPEIMETOB
OKPY’KaIOIIEr0 MUPA U UX B3aUMHOT'0O PACTIOJIOKEHUS;

pacro3HaBaTh M M300pa)kaTh HA YEpTEKax M PUCYHKAX T€OMETPUUYECKHE
burypsl 1 UxX KOH(MUTYpaIUU;

HaXOJUTh 3HAUYCHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U UX OTHOILICHHS,
rpagycHyto mepy yrioB ot 0° qo 180°, mpumeHss onpeneneHus, CBOMCTBa
U TpU3HAKU (QUTYp M HX DJIEMEHTOB, OTHOIICHUS (QUryp (paBEeHCTBO,
noj001e, CHMMETPUH, TTIOBOPOT, MapajuIeNIbHbIN IEPEHOC);

ONEPUPOBATh C HAYAIbHBIMU MOHSATHUSIMU TPUTOHOMETPHUHM W BBINOJHSITH
AJIEMEHTapHbIE onepaluu HaJl QYHKIUSIMU YTJIOB;

pemaTth 3aJaud Ha JOKa3aTesIbCTBO, OMMPAsCh HAa W3YUYEHHBIE CBOWMCTBA
buryp ¥ OTHOIICHWU MEXIYy HUMHU W TPUMEHSS HM3yYCHHBIE METOJbI
JI0KA3aTEbCTB;

pelaTth HECJOXKHbIE 3aJayd Ha TOCTPOCHHE, MPUMEHSII OCHOBHBIC
aJITOPUTMBI TOCTPOCHHUSI C TTOMOIIBIO ITUPKYJIS U TUHEUKH;

pemaTh NpocTelne MIaHUMETPUYECKUE 3a/1a4u B TPOCTPAHCTBE.

I/I3MepeHHe reOMETpH4Y€CKHUX BCJIHYUH

Buinycknuxk Hayuumca:

UCIIOJIB30BAaTh CBOWMCTBA W3MEpPEHMS JUIMH, IUIOLIAAEWM U YIJIOB IIpU
pelIeHUN 3a1a4 Ha HaXOXKICHUE UIMHBI OTpe3Ka, IJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPYKHOCTH, 'PAlyCHOU MEPHI YIJa;

BBIYUCIIATH [Iomanu TPEYrOJIbHUKOB, PAMOYTOJIbHUKOB,
[1apajuIesIorpaMMOB, TPAIlEIU, KPYTOB U CEKTOPOB;

BBIYUCIIATD JJIMHY OKPYKHOCTH, JJIMHY T1yTH OKPYKHOCTH;



® BBEIYUCIIATH JUIMHBI JTHHEHHBIX 3JEMEHTOB (UTYp U HMX YTIIbI, UCTIOIB3YS
dbopMyIIBl IIWHBI OKPY>KHOCTH W JJIMHBI AYTH OKPYXKHOCTH, (DOPMYIIBI
TIoIaaeu Guryp;

e pemaTh 3aJaYd Ha JOKA3aTEIbCTBO C HCIIOJIb30BaHUEM (HOPMYI JIMHBI
OKPYXHOCTH | JIJTMHBI YT OKPY>KHOCTH, POopMYII IIomaeit Guryp;

e pemiath ~ MpPaKTHYECKWE  3aJadd, CBS3aHHBIE C  HAXOXKICHHEM
TE€OMETPUUYECKUX BEIMYUH (MCIONB3YS TIPU HEOOXOTUMOCTH CIPABOYHUKHU
¥ TEXHUYECKHE CPE/ICTBA).

Koopaunarel
Buvinycknux nayuumes:

® BBIUUCIATH JUIMHY OTpE3Ka MO KOOpPJIMHATAM €ro KOHIIOB; BBIYUCISATH
KOOPAMHATHI CEPEINHBI OTPE3KA;

® 1CMOJIb30BaTh KOOPAWMHATHBIA METOJ ISl U3YYEHUS CBOWCTB MOPSMBIX U
OKPYKHOCTEM.

Conep:xkaHue Kypca

«IIpakTHKO-OpHeHTHPOBaHHbIe 3aganusa» OtpadoTtka 3agay Ne 1-5 KM OI'D.

TabnuuHoe u rpaduueckoe npeacTaBieHUe JaHHBIX, IJIaH U CXEMa, U3BJICUECHUE
HY)KHOM uH(popMauuu. M3MEeHUYMBOCTH MNpu H3MEpeHHsX. Pemaromue npaBuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BEJIMYMHAX. BpluucieHus u mnpeoOpa3oBaHHE
BenuuMH. MccnenoBanue npocTedMX MaTeMaTHYECKUX MOJIEIIEH.

«Bbrunciienus: u npeodpazopanusp. Orpadotka 3aaau Ne 6 KM OI'D.

Jeiicmeusn ¢ HAaMypaIbLHBIMU YUCIAMU

CrnoxxeHre U BBIYUTAHUE, KOMIIOHEHTHI CIOKEHUS U BBIYUTAHUS, CBS3b MEXKIY
HUMH, HAXOXICHUE CYMMBbl W PAa3HOCTH, HM3MEHEHHWE CYMMBI M PA3HOCTH TIPH
U3MEHEHUH KOMIIOHEHTOB CJIOKEHHS U BBIYUTAHUSI.

YMHOXKEHUE U JIeJICHHE, KOMIIOHEHTbl YMHOKE€HHSI U JNIEJICHHS, CBSI3b MEXKIY
HUMH, YMHOXKEHHUE U CIIOKEHUE B CTOJOUK, JEJICHUE YTOJIKOM, IPOBEpPKA pe3ylibTara ¢
MTOMOIIBIO0 MPUKUJKU U OOPATHOTO JICUCTBUSI.

Yucnoewie evipasicenus

HucioBoe BbIpaXEHHUE U €r0 3HAYCHUE, ITOPSIOK BBIITOJIHECHUS JEUCTBUMN.

JIpoou. Ooviknosennwie Opoou

Homns, gacth, ApoOHOE YHUCHO, poOb. J[poOHOE YMCIIO Kak pe3ynbTaT JeiICHHUS.
[IpaBunbHBIC ¥ HETIPABWIBLHBIE APOOH, CMEIIaHHAs IPOOh (CMEIIAaHHOE YUCIIO).

3anuch HATypaJbHOTO 4YHCIa B BHJE JAPOOM C 3aJaHHBIM 3HAMEHATEJNIeM,
npeoOpa3oBaHUE CMENIAaHHOM APOOU B HEMPABUIIBLHYIO IpOoOb U HA00OPOT.
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[TpuBenenue napoGeit k oOmemy 3HameHaTeno. CpaBHEHHE OOBIKHOBEHHBIX
pooeit.

CrnoxeHrue M BBIUMTAHUE OOBIKHOBEHHBIX JpoOei. YMHOXKEHHE U JeJICHUE
0OBIKHOBEHHBIX JApOOEH.

Apudmernueckue TeUCTBHS CO CMEIIAaHHBIMU IPOOSIMH.

Apudmernueckue 1eUCTBUS C IPOOHBIMU YHUCIAMHU.

Cnocobvl payuonanuzayuyu GbIYUCIeHUNl U UX HpUMEHEeHUue NpU GblNOJHEeHUU
oeticmeutl.

ecamuunvie opoou

[IpeoOpa3zoBanne MOECATHYHBIX JApoOe B  0ObIKHOBeHHBIC. (CpaBHEHHE
JeCATUYHBIX ApoOeil. CiokeHue M BBIYUTAHUE JCCATUYHBIX ApoOeil. OkpyrieHue
JNECATUYHBIX ApoOed. YMHOXEHUE U JeJIeHHue NECATHYHBIX ApoOei. [lpeobpaszosanue
00bIKHOBEHHBIX Opobell 8 decsimuuHvle 0poou. Koneunvle u beckoneunvle decsamuynbvie
opobu.

Yucna. Pauyuonanvuuie uucna

MHOk€eCTBO panMoHaNbHBIX ynces. CpaBHEHHE PallMOHANIBHBIX yncen. JlencTBus
C pauMOHANBHBIMM 4YHUCHaMH. [Ipedcmaénenue payuoHanbHO20 YUCKA OECAMUYHOU
0pobbIo.

Jlpobno-payuonanvhsle biparcenus

[IpeoOpa3zoBanue JPOOHO-IMHEWHBIX BBIPAKECHUM: CIIOKEHHE, YMHOXXECHHE,
nenenue. Aneeopauueckas opodow. Cokpawenue ancedpauyeckux opooeul. [lpusedenue
aneeopauyeckux opobei Kk obwemy 3HameHamenio. [leticmeusi ¢ aneedpauvecKumu
OpoOAMU: CNOJCeHUe, BbIUUMAHUE, YMHOMCEeHUe, OeleHUe, 8036e0eHUe 8 CINENEHb.

«JlelicTBUTEILHBIE YHCAa». OTpadoTka 3amau Ne 7 KUM OI'D.

Payuonanvuvie uucna

N300pakeHne uncen Ha YUCIOBOM (KOOpAMHATHON) mpsiMoil. CpaBHEHHUE YHCEIL.
Moayne 4wucina, TreoOMETpUYECKass HHTEpOpEeTauuss Moayis uucia. [lenlcTeus c¢
MOJIOKUTEJIBHBIMU U OTPULIATEIbHBIMU YUCIaMHU. MHOXECTBO LEBIX YHUCET.

Koopounama mouxu

OCHOBHBIE TOHSTHS, KOOPOUHAMHYBIL VY, PACCHMOAHUE MeHCOY MOUKAMU.
Koopounamwvr mouku.

Hppayuonanvnvie uucna

[ToHsiTMe nppanoHaNbHOrO Yncia. Pacno3HaBanne nppauruoOHAIbHBIX YUCET.

MHnooicecmso delicmeumenbHbIX yuce.

«IIpeoOpa3oBanne ajredpanveckux BbIpaxkeHuit». OtpaboTtka 3amau Ne 8 KUM
ors
Hppayuonanvuvie yucna
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[lonatre uppanroOHATBHOTO uKcia. Pacrno3HaBaHuWe HMpPPalMOHATBHBIX YHCEN.
[Ipumepsl gokazaTenbcTB B anredpe. Jeticmeus ¢ uppayuoHanbHbIMU YUCIAMU!
YMHOOJICeHue, 0elleHue, 8036e0eHuUe 8 CIenetb.

MHoocecmso OeticmeumenbHbIX Yucel.

«YpaBHeHUs1 M HepaBeHcTBaY». OTpadoTka 3a1a4y Ne 9 KUM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBOICTBA YHUCIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHOM.

Ypasnenusn

[lonsiTne ypaBHEHHUS U KOpHS ypaBHEHUs. [Ipeocmaenenue o pagHOCUTbHOCTU
ypasnernuti. Obnracmv onpedenenus ypasHuenus (006aacmov OONYCMUMbBIX 3HAYEHULL
nepemenHoll).

Jluneiinoe ypasnenue u e2o KOpHu

Peuienne NHHEHHBIX YypaBHEHUU. Jluneiinoe ypasHeHue ¢ napamempom.
Konuuecmeo «opnei numeiinoco ypaemuenus. Pewenue nuneunvix ypasHeHuu ¢
napamempom.

Keaopammnoe ypasnenue u e2o kopuu

KBanpaTtueie ypaBHeHusi. HenosiHble KBagpaTHble ypaBHEHMS. J[UCKpUMUHAHT
KBaJpaTHOro ypaBHeHUs1. DopMyna KOpHEN KBaJIpaTHOIO ypaBHEHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. Pellenne KBaJpaTHBIX YpPaBHEHMIA:
UCIOJIb30BaHUE (DOPMYJIBI I HAXOXKACHUS KOPHEH, epaguueckuii memoo peuteHus,
pasnodcenue Ha MHOMCUMeNU, noobop KopHeu ¢ UCHONb308aHueM meopemvl Buema.
Konuuecmeo kopueti keadpamnozo ypasreHus 8 3a8UCUMOCHU O €20 OUCKPUMUHAHMA.
bukeaopamnvie ypasnenus. Ypaeuenus, ceooumvle K JUHEUHbIM U K8AOPAMHBIM.
Ksaopammnuie ypasnenus ¢ napamempom.

/Ipobno-payuonanvuvie ypasnenus

Pemenue mnpoctedmux apoOHO-IMHEWHBIX YypaBHeHHU. Pewenue OpobHo-
PAYUOHATILHBIX YPAGHEHU.

Memoowl pewienus ypagHenuii: Memoobl paGHOCUTbHBIX NPE0OPA308aHUT, Memoo
3amMenbl nepemeHHou, epaguueckuti memod. Hcnonvzosanue ceoticms yHKyuil npu
pewerHuu ypagHeHuu.

Ipocmetiwue uppayuonanvivle ypasnenus euoa [ f (x) =a, \/ f(x)= \/ g(x) .

n
VYpasnenus suoa X" =a .VYpasnenus 6 yenvix uuciax.

«BeposTHOCTB c0ObITHID OTpadoTka 3a1au Ne 10 KM OI'D.

Cayuaiinvie coobimus

CrnyuyaliHble ONBITHl (IPKCIIEPUMEHTHI), JJIEMEHTAPHBIE CIydalHbIE COOBITHS
(ucxomwr). BepostHocTH snemeHTapHbIX  coObITHH. COOBITHSI B CIIy9alHBIX
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HKCIIEPUMEHTAaX M OJarompusTCTBYIOLIME 3JIEMEHTapHble coObITHsA. BeposTHOCTH
CIlydaiiHbIX COOBITHI. OMNBITBI C PaBHOBO3MOXKHBIMH 3JE€MEHTAPHBIMU COOBITUSIMHU.
Kiaccnueckre BEpOSTHOCTHBIE ONBITHI C HCIOJIB30BAHMEM MOHET, KYOHKOB.

«®ynkuuu u rpadpukn». OrpadoTtka 3agad Ne 11 KUM OI'3.

Dyukyuu

Honamue gynkyuu

JlekapToBbl KOOpAMHATHI HAa IUIOCKOCTU. DOpPMHpPOBAaHUE MPEACTABICHUN O
METANpeAMETHOM  TOHATHM  «KoopAuHaTey.  CnocoObl  3agaHus  (PYHKUUN:
aHaIUTUYeCKUi, Tpadudeckuii, Tabmuuneiii. ['paduk ¢ynkmuu. [lpumepsl QyHKIHA,
MOJIy4aeMbIX B IMPOIIECCE MCCIEOBAHUS PA3IMYHBIX PEATbHBIX MPOLECCOB U PEIICHHUS
3amady. 3HadyeHue GyHKUUM B Touke. CBoiicTBa (yHKIMI: 00JacTh OIpeaeseHus,
MHOKECTBO 3HAYCHMUI, HYJIH, IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
YyemHoCcmov/HeyemHoCcmy, TPOMEXKYTKA BO3pacTaHUS W yObIBaHUS, HauOOJbIIEe U
HavMeHbllee 3HaueHusd. MccnenoBanue GyHKIMU 1O €€ rpaduky.

Juneitnaa pynkyus

CpoiicTBa U Tpaduk JuHEHHON (YHKUMH. YTIO0BOM KOAP(ULHMEHT NPSIMOHU.
Pacnonoxenue rpapuka JIHMHEMHOW QYHKIUMUM B 3aBUCUMOCTH OT €€ YIJIOBOTO
kodddummenTa u cBoOOgHOTO wWieHa. Haxoowcoenue Ko3p@uyueHmos auUHeluHoU
@YHKYuU no 3a0aAHHLIM YCIAO0BUAM: HPOXOJ*COEHUe NPAMOU uYepe3 08e MOUKU C
3A0AHHbIMU  KOOPOUHAMAMY, NPOXONCOeHUe NPAMOU Yepe3 OAaHHYI0 MOUKY U
napannienvHou OaHHOU NPAMOU.

Keaopamuunaa (pynkuyusn

CaoiicTBa u rpaduk kBajapaTuuHol QpyHkuuu (napadoina). [locmpoenue epagpuxa
K8AOpamuyHou (hyHKyuu no mouxkam

Oopamnasa nponopuuoOHaIbHOCHLb

. k
CBoiicTBa PyHKIUU y = K y=_ ['unepOoua.
X

«IlocaenoBaresbHOCTH M Iporpeccum» Otpadortka 3agady Ne 12 KM OI'D.
Ilocneoosamenvnocmu u npozpeccuu
HucnoBas mocnenoBarenbHOCTh. [IprMepbl 4YKMCIOBBIX IOCIENOBATEIBHOCTEN.
beckoneunble mocneq0BaTENIBHOCTU. Apu(pMETHYECKass MPOrpeccHs U €€ CBOICTBA.
I'eomerpuueckas mnporpeccusi. @opmyna obwezo uneHa u cymmsvl N NEpevlX UNEeHO8
apugpmemuueckoil u 2eomMempuyeckol Npocpeccuti

«YucaoBbie u OyKBeHHbIE BbIpaxeHusi». Otpadotka 3amayd Ne 13 KUM OI'D.
Hucnoevie u OyKeenHbvle GbIPAINCEHUA
BripaxkeHne ¢ nepeMeHHOW. 3HaueHWe BhIpakeHUs. [lo/icTaHOBKa BbIpa)KEHUM
BMECTO MEPEMEHHBIX.
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Ilenvie svipasicenusn

CreneHb C HaTypalbHBIM IIOKa3aTeneM U ee cBoicTBa. I[IpeoOpazoBanus
BBIPAKEHNN, COAEPKAIIMUX CTETIEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OnHousieH, MHOrouJIeH. JleficTBUs C OTHOYJIEHAMU U MHOTOWIEHAaMU (CIOXKEHHE,
BbIUMTAaHUE, YMHOKEHNE). DOpPMyJIbl COKPAILlEHHOTO YMHOXKEHHUS: pa3HOCTh KBAJpaToB,
KBaJpaT CyMMBbI M pa3HOCTH. Pa3nokeHue MHOrOwIeHa Ha MHOKHUTENIU: BBIHECCHUE
OOLIEr0 MHOMKHUTENS 32 CKOOKH, TPYIIIMPOBKA, NPUMEHEHUE (POPMYI COKpPALLEHHOTO
yMHOXEHHsI. KBaapaTHBIM TpexXuie€H, pa3IoKEHHE KBaIpaTHOTO TpPEX4YIEHa Ha
MHOKHUTEIIH.

«IIpakTnueckue pacuersl o popmyaam» Otpadotka 3amau Ne 14 KUM OI'D

BripaxkeHne ¢ nepeMeHHOW. 3HaueHWE BhIpakeHUS. [lo/icTaHOBKA BBIpa)KEHUUN
BMECTO IEPEMEHHBIX.

I]envie evipasicenusn

CreneHb C HaTypalbHBIM TIIOKa3zaTteaeM U ee cBoicTtBa. lIpeoOpazoBanus
BBIPAXXEHUM, COJEPKAIINX CTETICHU C HATypPaJIbHBIM MTOKa3aTEJIEM.

OnHouneH, MHOTOWIEeH. J[eMCTBUS C OJHOYJICHAMH M MHOTOWICHAMHU (CI0KEHHUE,
BBIYMTAHUE, YMHOXKEHUE). DOPMYJIbI COKPALIEHHOTO YMHOKEHHS.

«Cucremsbl HepaBeHcTB». OTpaboTtka 3aga4y Ne 15 KM OI'3.

Cucmemul nepagencme

CucTeMbl HEPaBEHCTB C OJHOW NEPEMEHHOM. PelleHne CUCTEM HEpPAaBEHCTB C
OJIHOM TEPEMEHHOM: JIMHEWHBIX, KeadpamHulx. V300paxkeHue peHIeHus] CHUCTEMBbI
HEPABEHCTB HA YMCIOBOM NPSAMOM. 3alIUCh PELIEHNS CUCTEMbI HEPABEHCTB.

«IeomeTpuyeckne purypbl. Yriab». OtpadoTka 3amay Ne 16 KM OI'D.

Benuuunw

Bennuuna yrna. ['pagycHas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEAPEHHOTO TPEYroJibHUKA. BHEMIHWI yroja TpeyroJjibHUKA.
CyMMma yrioB TpeyroiabHUKa

«I'eomerpuyeckne purypsl. Jannb». Otpadotka 3amad Ne 17 KUM OI'D

Duzypovl 6 zeomempuu u 8 OKpyscaouiem mupe

['eomerpudeckas Qurypa. BuyTrpeHHnss, BHemHsss obnactu (Gurypsl, TpaHuIa.
Jluaun u oOnacth Ha TUIOCKOCTU. Beimyknas um HeBbimykias Qurypsl. [lmockas u
Heriockast ¢urypsl. [lonstue Benuuusbl. [nuna. M3mepenue mmnbl. EnuHMib
VU3MEpPEHUS JJIMHbI
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Breinenenne  CBOMCTB ~ 00BekTOB.  DOpMHpOBaHWE  MPEACTaBICHUN O
MeTanpeAMETHOM TOHATUU «urypa». Touka, OTpe3ok, mpsMas, Iyd, JOMaHas,
IJIOCKOCTh, YroJl, OMCCEKTpUCa yIjla U €€ CBOICTBA, BHJbI YIJIOB, MHOTOYTOJIbHUKU,
OKPY’KHOCTb U KPYT.

OceBasgs cummeTpusi reomerpuueckux Guryp. lLlenTpaibHas cuMMmeTpus
reOMETpUYECKUX (QUryp.

«Ilnomaas MHOroyroJsHuKa». Orpadorka 3agad Ne 18 KM OI'D

H3zmepenus u evluucnenus

[Tnomann. @opMyJisl IIIOMAAN TPEYTOJIBHUKA, TapaJlIesIorpaMMa U €ro YaCTHBIX
BUIOB, Tpameuuu, ¢opMmyna IepoHa, ¢Qopmyna  miom@and  BBIITYKJIOIO
YeThIPEXYTOJIbHUKA, (POPMYJIbI ITTMHBI OKPYKHOCTHU U ILIOIAAN KpyTa

«3mepenns u BeruncjaeHus». Orpadotka 3amaad Ne 19 KUM OI'D.

H3smepenun u eviuucienus

[Tnomanu. @opMyibl IIIOMAAN TPEYTOJbHUKA, TApAJJIETIOrPaMMa U €r0 YaCTHBIX
BHUJIOB, Tpamnenuu, (QopMmyia IUIONAAM BBIMYKJIOTO YEThIPEXYTOJbHUKA, (OPMYIIBI
JUTMHBI OKPY>KHOCTH U IWIOIaaAu Kpyra. [1momaas npaBuaIbHOr0 MHOTOYTOJIbHUKA.

Teopema Iludaropa. TpuroHoMeTpudeckue COOTHOIICHHS B MPSMOYTOJIbLHOM
TpeyrojibHuke. TpuronoMmerpuueckue GyHKIIUU yTIa.

«Teopernueckue acnektTby. OTpadoTka 3amau Ne 20 KM OI'D.
TeopeTrnyeckue acreKTbl, TEOPEMbI, AKCUOMBI, OIpeieTeHus1, GOPMYJIbl, TEMMBI.
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KanengapHo-temaTu4eckoe NjiaHUPOBaHUE

Ne Tema 3anaTus Koin- | OcHoBHbIEC BUBI IEATEIBHOCTH YUAIIUXCS narta
n/m | (Ne3amanus B KUM) BO TUIaH dakr
Jac.

1. | Beruucnenus u 2 BeimonsstoT apupMeTrHuecKue JeicTBuUs C
npeodpaszoBanus (6 paloHaIbHBIMU YHCIIAMH, BBIYUCIISIOT
3ananue KMM) 3HAYEHHUsI YACIIOBBIX BBIPAKECHUM,

MePEexXOoIAT OT OJAHOM (POPMBI 3aMKCH YHCIIa
K Ipyrou

2. | JleficTBUTEIIbHBIC 2 N300pakaroT 4yrciia TouKaMu Ha

gucina (7) KOOpJMHATHOM NPSMOM, CPaBHUBAIOT
JEHCTBUTENbHBIE YUCIIA, BBITOIHSIIOT
BBIYUCIICHHS U TIpeoOpa3oBaHms,
BBITMOJHSIOT IPUKHUKY pe3ybTaTa
BBIYMCIICHH.

3. | IIpeobpazoBanus 2 BBITTOTHAIOT BBIYUCIICHUS U
anredpanvyecKux npeoOpa3oBaHus apUPMETUIECKUX
BBIpaKeHHH (8) BBIPAKEHUM, MPUMEHSIOT CBOMCTBA

apu(METHUECKUX KBaPAaTHBIX KOPHEH IS
npeoOpa3oBaHus BEIPAKEHUN

4. | YpaBHeHUs U 2 Pemarot nuHeliHbIE U KBaIpaTHBIE
HepaBeHCTBa (9) YpaBHEHUS C OJTHOW NTEPEMEHHO,

HEPaBEHCTBA C OAHOW IEPEMEHHOMN U UX
CUCTEMBI

5. | ®ynkun u rpapuku | 2 CTposT 1 YUTAIOT TPaQUKH Pa3ITNIHBIH

(11) byHKIHIA, YUTaloT rpaduKu GyHKINH,
OIHCBIBAIOT C TIOMOMIIBIO (DYHKITHIA
pa3InyYHbIe 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU, HHTEPIIPETUPYIOT TpaduKu
3aBUCUMOCTEN

6. | Yucnossle u 2 BrimonHstoT npeobpazoBaHus
OyKBEHHbIE anreOpanyecKuX BhIpaKEHHM, HAXOIAT
BbIpaxkeHus (13) 3HaYeHMs! OYKBEHHBIX BbIPAXKEHUI,

OCYIECTBJIsIE HEOOXO0IMMbIE MOACTAaHOBKH

7. | llpakTueckue 2 OcCyHIeCTBIISIFOT pacyeThl o popMyIiam,
pacyeTsl 1o BBIPA)KAIOT 3aBUCUMOCTH MEXTY
dbopmynam (14) BEJIMYMHAMU, BBIYUCIISIOT 3HAUEHUS

YHCIIOBBIX BBIpAYKEHHH

8. | IlpakTuko- 2 BbInonHsA0T BEIMUCICHUS U
OpUEHTHUPOBAHHbBIE peoOpa3oBaHusl, OCYILIECTBISAIOT
3amanus (1-5) IPaKTUYECKHE PACUETHI, CTPOAT U

UCCIIETYIOT MaTeMaTHYECKUE MOJIEIIH,
UCTOJIB3YIOT MPUOOPETEHHBIE 3HAHUS U
YMEHUS B IPAKTHYECKOH JIeSITeIThHOCTH
9. | l'eomerpuueckue 2 BeinonnsieT neficTBus ¢ reoMeTpuYeCKUMU
¢burypsl. Yrisl (16) burypamu, pemaroT IIaHUMETPHUIECKHEe
3aJ]auu Ha HaXOXKJCHUE T€OMETPUYECKHX
BeJINYKH (YTJIOB)
10| I'eomeTpuueckue 2 Pacno3Haror reomerpuyeckue GUrypsl Ha

¢burypsr. Jnunast (17)

IJIOCKOCTH, pa3IM4arOT UX B3aUMHOC
ITOJIOXKCHHUC, H306pa>1<a10T TCOMCTPHUICCKUC
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GUryphl, pemanT MIaHUMETPUICCKIE
3aJ]auM Ha HaXO0XJICHHUE TeOMETPUICCKUX
BEJIMYUH (JIJTUH, YTJIOB)

11

ITmomane
MHOroyrojbHuka (18)

Pacno3nator reomerpuueckue Gpurypsr Ha
TUIOCKOCTH, PEIIAIOT TJIAHUMETPUICCKHE
3a]]auu Ha HAXOXKJCHUE TeOMETPHUYCCKIX
BEJMYUH (TUIOIIA/IeH), OCYIIECTBISIOT
pacyeTsl 1o Gpopmyam

12

N3mepenus u
BbIuMCIeHH (19)

OnpenensitoT KOOPAUHATHI TOUKH
IUIOCKOCTH, ITPOBOJIAT OTIEPALIN HaT
BEKTOpPaMH, BEIYUCIISIOT AJIUHY H
KOOPJMHATHI BEKTOPA, YrOJI MEKIY
BEKTOpPaMH, CHHYC, KOCHHYC U TAHT€HC

yria

13

Teopetnueckue
acnekTsl (20)

[IpoBondT mOKa3aTeNIbHBIC PACCYKICHUS,
OLICHUBAIOT JIOTUYECKYIO MPAaBUIBHOCTh
pacCyXJIeHUM, pacCrio3HAIOT OITMOOYHBIE
3aKJIIOUEHUS

14

CucreMbl HEpaBEHCTB

(15)

Pemaror ypaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI,

15| BepostHoCTb Haxonmat BeposSTHOCTb CIly4aliHbIX
coObITuii (10) COOBITHH B MPOCTEHUINNX pacueTax
16| IlocnenoBaTensHOCTH Pacniosnator apudpmernyeckue u

u riporpeccu (12)

reOMETPUUECKUE NTPOIPECCUH, PELIAIOT
3a71auu ¢ MIpUMEHEHHEeM (OPMYJIBI 00IIEro
YJIeHa U CYMMBbI HECKOJIBKUX YJICHOB
IIPOrPeccuu

17

Pa6ora ¢c KUM
(vactb 1)
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