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PaGowass mporpamma «[lonroroBka x OI'? 1o MaTeMaTuke» g obyyarommxcs 9
KJacca cocTaBlieHa B COOTBETCTRHY ¢ HOPMATHEHO-IIPABOBBIMHA JOKYMEHTAMHU:

1. ®enepanvumii saxon or 29 Ackabdps 2012 roma No 273-d3  «O6 o0OpaszoBanum B
Poccniickoii Qepepanumy;
2. QenepanbHbIi TOCYmapCTBeHHbIH  06pazoBaTenbHbIH CTaHlapTa OCHOBHOTO o6miero
obpasoBanmus, YTBEPIKACHHEIH IIpHKa30M Munucreperpa 00pazoBanus u Hayku Poccuiickoii
Genepannuu ot 17.12.2010 No 1897, ¢ namenenusmu u AONOIHEHHsIMH OT 29 nekabps 2014
r. N1644, ot 31 mexa6ps 2015 r. N1577;
3. Oenmepansubri TICPEYCHb YUCOHNKOB, PEKOMEHYEMBIX K HCIIOJIb30BAHUIO NPH peanH3aum

00IIero, 0cHOBHOrO obmero, cpeawero o6mero 00pa3oBaHus, yTBEPKICHHOTO IIPHUKA30M
Munucrepersa npocsenrenus Poceniickoit ®enepanun ot 28.12.2018 Ne 345 ¢ y4eTom
paboueti nporpaMme! BocruTanms,

Mnanupyempre PE€3YILTATBI OCBOEHHSI IPOIPAMMEI Kypca
Huunocmnueie pesynomamp::
*  OTBeTcTBeHHOE OTHOmIEHHE K YHEHHIO, TOTOBHOCTH H CIIOCOGHOCTE K CaMOpa3BHTHIO

YBAKHTEIEHOTO OTHOLIEHHS K TPYLy.
*  DopMHpoBaHME UETOCTHOrO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PasBHTHsI HAYKH H OOIIECTBEHHO MTPaKTHKH.
* OcBoeHHe COnHanbHpIX HOPM, IPaBHII IOBEJICHHS, POJIEt 1 dbopm conmansroi sxuzHM,
* Passutwe mopambHOro cossamus g KOMIETCHTHOCTH B PEICHHH MOpATbHEIX
IPoOJIEM Ha OCHOBE JIMYHOCTHOT'O BEIOOpA, (OpMHUpOBaHs HPABCTBEHHEIX YYBCTB H
HPABCTBEHHOTO  NOBENEHMS, OCO3HAHHOLO K OTBETCTBEHHOI'O  OTHOWICHHS K
HPaBCTBEHHBIM IIOCTYIIKaM.
*  ®DopMmuposaHue KOMMYHHKaTHBHOH  KOMIETeHTHOCTH R OOLIeHHH
COTPYIHHYECTBE,
*  DopMHpOBaHME CHOCOBHOCTH K PMOLIHOHANIEHOMY BOCHPHSATHIO MATeMATHUECKHX
00BEKTOB, 3a1ay, PELICHUH, paccyskIeHui
Memanpedmemupie pesyismamer 06yyenus
Pezpnamuenvie VY[
®  ONpPEeReaATh COOCTBEHHBIE NPOBIEMBI U [IPHIHHBL MX BOSHHUKHOBEHHS NpH
paboTe ¢ MaTeMaTHUYeCKHMY obBeKTamu;
*  dopmynuporats coGerBeHELIC BEPCHH WM NPUMEHATH yXke H3BECTHLIE
¢opmMBl B MeTOmBI PEUIEHUS MaTeMaTHYecKoit pobiemsl, ¢opmynuposars
TIPENTIONOKEHHS H CTPOUTE THITOTE3B! OTHOCHTENBHO paccMaTpHBaeMoro o0nexTa
H IPEABOCXHINATE PE3yILTAThI CBOCKH Y4eOHO-II03HARATEIbHO JOeATEIBHOCTH;
® ONUPCACNIATh NYTH [OCTIDKEHHS menel m B3BCIIUBATh  BO3MOXKHOCTH
Pa3pellieHys] OIpe eleHHBIX Y4€OHO-TI03HABATENEHEIX 337y B COOTBETCTBHH ¢
OHPENCIICHHBIMU KPHTEPHAMH H 33/1a9aMK;
®  BBICTPAaHBATH COOCTBEHHOE obpa3soBarensioe NOJIIPOCTPAHCTBO  JIs
PA3PELICHUS ONPE/ICNICHHOr0 Kpyra 3ajay, ONPE/ICIATE ¥ HAXOMUTE YCITOBHS s
Pcanusauuy uaek U manos (CaMOO6y'—IeHHe);



®  CaMOCTOSATENBHO BLIOWpaTH Cpequ IIPEIIOKCHHBIX PecypcoB Hambolee
s dexTuBHbIE B 3HaUMMBIC IpH paboTe ¢ OIpPEHETICHHOW MaTeMaTHYecKoil
MOJIEIIBIO;
® YMCTh COCTaBIATh IJIAH pa3pellieHWsl OIPENENEHHOrO Kpyra 3ajiad,
UCIIOJIB3YS paslTHYHBIC CXEMBI, PECYPCHl IIOCTPOCHMS AUAarpaMM, MEHTAIbHEIX
KapT, MO3BOJIAIONIHUX MPOU3BECTH JIOTHKO - CTPYKTYPHBIH aHalus 3a7aum;
® YMETh ITaHHPOBaTh CBOH 00pa3oBATENbHBIH MaplIPYT, KOPPEKTHPOBATH M
BHOCHTB OIIpEHEJICHHbIE M3MEHEHHs, KAUECTBECHHO BIHSIOIIHME HA KOHEYHLIN
IPOJYKT y4eOHO-I103HABATEIBHOM AeATeIbHOCTH,
® YMCHHC Ka4€CTBEHHO COOTHOCHTEH CBOM IEHCTBHS C MIPEABKYIIAEMEIM HTOTOM
y4eOHO-TI03HABATENBHOM NEATEILHOCTH MOCPEICTBOM KOHTPOJIA H INIAHHPOBAHHS
y1eOHOro mpouecca B COOTBETCTBHH € M3MEHSIOLIUMHECS CHUTyalHsIMH |
NPUMEHAEMBIMH CPEICTBAMH M (JOPMaMH OPTaHH3AIMH COTPYIHHYECTRA, a TAKXKE
HHIHBUIYAIbHOH paboThI Ha ypoKe;
® yMeHHE OTOMpPATh COOTBETCTBYIOIIME CPEJCTBA PEANM3AIUH  PEIICHHS
MaTeMaTH4YeCKuX 3a1ad, MnonadupaTh HHCTPYMEHTHI U1 OLEHHBAHHS CBOEH
TPAeKTOPHH B pabOTe ¢ MaTEMAaTHYECKHMH TTOHATHAMH M MOJIEIISAMH;
Ilosnasamensvhote YY/T
® YMEHHME OIpPECNIATh OCHOBOMOJAraiollee MOHATHE M IMPOU3BOJUTH JIOTHKO-
CTPYKTYPHBIH aHa/IU3, OUPENENATh OCHOBHBIE IIPU3HAKH M CBOMCTBA C MOMOLIBIO
COOTBETCTBYIOIIUX CPEJCTB H HHCTPYMECHTOB;
® YMCHHME MNPOBOAMUTL KJIACCH(PUKANKIO OOBEKTOB HA OCHOBE KpUTEpHEB,
BBIIETISITE OCHOBHOE HA (DOHE BTOPOCTENEHHEIX JIAHHBIX;
® YMEHHME IIPOBOJHTH JIOTHYCCKOE PACCYXICHHE B HAIMpPAaBICHUHM OT OOIIHX
3aKOHOMEPHOCTEH H3y4aeMOM 3a1a4i 10 YaCTHBIX PACCMOTPEHHIA;
® YMEHHE CTPOUTH JIOTHYECKHE DPACCY)KACHHS HA OCHOBE CHCTEMHBIX
CPaBHEHHIT OCHOBHEIX KOMIIOHEHTOB H3y4aeMOTO MAaTeMaTHYECKOTO Pa3JieNa Hild
MOJCTH, TOHATHA WM KJACCOB, BBIAENsSAS OINpENeleHHbIe CYIIEeCTBEHHBIC
IIPU3HAKH UK KPUTEPUH;
® YMCHHC BbLIABIATE, CTPOHTH 3aKOHOMEPHOCTH, CBA3HOCTB, JIOMMYHOCTB
COOTBETCTBYIOIIUX IIECMOYECK paACCY)KJIEHMH mnpu paboTe ¢ MaTeMaTHYeCKHMH
3a/]auaMH, YMETh IOJAPOOHO H CXKATO MNPEICTAaBIATh JETATHRANNIO OCHOBHBIX
KOMIIOHCHTOB  IIpM  [AOKAa3aTElIbCTBE  IMOHATHH W COOTHOIUEHHH  Ha
MaTeMaTHYECKOM SI3BIKE;
® YMEHHME OpPraHH30BBIBAT IOUCK M BBIIBIATH NPUYHMHBI BO3ZHMKAIOIINX
NpOLECCOB,  sABJICHUH, Haubonee BepoATHBIE (AKTOPEL, 10  KOTOPBIM
MaTeMaTHYeCKHe MOJENH ¥ 0OBEKTHI BENYT ce0sl MO ONpeneIeHHbIM JOTHICCKHM
3aKoHaM, yMETb IPHUBOAHTE NPHYHHHO-CIEJACTBEHHBI aHAIM3 IOHSTHIA,
CYXKIEHHH ¥ MareMaTH4eCKHX 3aKOHOB;,
¢ YMCHHE CTPOHTE MAaTeMaTH4EeCKYI0 MOJENb IpPH 3aJaHHOM YCJIOBHH,
00Majaomeli ONnpeleseHHBIME  XapaKTEPUCTUKAMH  O0OBEKTa Py HaIUYHU
ONPENENCHHBIX KOMIOHEHTOB (OPMHPYIOIIETOCs IPEeANoNaraeMoro MOHITHS
HIIH SIRJICHHS;
® YMCHHUC MCPEBOJMTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYKD COCTABIIAIOLIYIO
MaTeMaTHYeCKOH 3a1auu Ha A3BIK IpauuecKkoro OTOOPaKEHHS - COCTABJIEHHS
MaTeMaTHYeCKOH MOJEIIH, COXpaHALICH OCHOBHEIE CBOMCTBA H
XapaKTEPUCTHKH,
® YMCHHC 3a/aBarh IUIaH PCLICHHMsA MATEMAaTHYCCKOH 3alavH, pPeaH30BHIBATEH
QIrOpUTM JEHCTBHH Kak MOINArOBOH MHCTPYKLME N paspelneHus ydeGHO-
NO3HAaBATEILHON 3a7a4H;
® YMEHHME CTPOHUTE JIOKa3aTeIbCTBO METOJOM OT IPOTHBHOIO;



® YMCHHE  palorath ¢  mpoBreMHOI CHUTyallUeH,  OCYIUECTBIATH
00pa3oBaTeNbHbIH TIPONECC  TIOCPENCTBOM IIOMCKA METOMOB W cnocoboB
PAa3peLICHHs  3aja4yd, ONpeeNaTh I'PaHHLBl  CBOEro  0obpazoBarenbHOro
MPOCTPAHCTRA;
® YMCTP OPHEHTHPOBATECSA B TEKCTE, BBIABJIATE IJIABHOE YCJIOBHE 3a7aum |
YCTAaHABIIMBATEL COOTHOIIEHHE PACCMATPHBACMEBIX 00BEKTOR;
® YMEHHE IepeBOIUTS, HHTCPIPETHPOBATL TEKCT B  HHEBE tbopmer
NPEACTABICHUA HH(OPMALMH: CXEMBI, AHArpaMMBel, Tpadudeckoe mpencTaRIcHMHe
JaHHBIX;
Kommynuramusnoie y. yia
® YMCHHE paboTath B KOMaH[e, (Gopmuposanue HappxoB COTPYIHHUYECTBA H
y4eOHOro B3auMomelcTeus B YCTIOBHSX KOMaH/IHOM WIPBI WM HMHOM (GopMBI
B3aUMOIEHCTRHS;
®  YMCHHC paclpenensaTh poau W 3a1ayy B pamMKax 3ansATus, POPMHUPYS TaKike
HaBBIKH OPraHH3aTOPCKOTO XapaKTepa;
® YMCHHC OLEHHMBATh IPABHIBLHOCTE COOCTBEHHBIX meffcTBHil, a TamKe
ACATENBEHOCTH IPYIUX YYACTHHKOB KOMaH/IbI;
® KODPEKTHO, B paMKax 3ajad KOMMYHUKaUUH, GOPMYIUPOBATE M OTCTAHBATE
BSCUIIBL,  apryMeHTHpOBaTh  JOBOJEL BLIBOIBI, @ Tak)Ke BBIABHMIATH
KOHTAPryMEHTHI, HeOOXOMUMBIE [T BHIABIICHHS CHTYyalUMH yCIIeXa B pelleHHH
TOH HIIM HHOH MaTeMaTHYeCKoli 3a)J1aum;
®  YMEHHE MOJB30BATHECH MATEMATHUCCKHME TCPMUHAaMK I pELIEHHS y4ehHo-
TIO3HABATCIIBHBIX  3a7lau, a TakiKe CTPOHTL  COOTBETCTBYIOIUME peyeBhIe
BEICKA3BIBAHUSA HA MATEMaTHYECKOM SI3BIKe st BBICTpaUBaHHs MaTeMaTHYECKOMH
MOJEIIH;
® YMCTE CTPOHMTh MaTEMATHYECKHE MOJEIH ¢ TIOMOILBIO  COOTBETCTBYIOLIErO
IPOTPaMMHOI'0 00ecTeueHH sI, CepBUCOR CBOOOIHOTO OTHANIEHHOTO JI0CTyma;
® YMETh IpaMOTHO H YETKO, COIJIACHO npagunam opopmuenus KM-a OID
3aHOCHTD IIOJYYCHHBIE PE3YIILTATHI -~ OTBETHL,
Ipeomemnuie pesynomanmpr -
* (dopmupoBaHHE HABEHIKOB mOMCKA MaTeMaTHYCCKOTO METOJa, alrOpHTMa M
TIOUCKA PeLICHHUA 3a1a4H B CTPYKTYpe 3anay O o,
*  (dopmuposanne uappka PCIICHUST OTIpENeNIEHHBIX THIIOB 3ajay B CTPYKTYpe
3amay OI'D;
® YMeHHe paborarh ¢ Tabnmiamm, co CXCMaMH, C TEKCTOBBIMH JaHHBIMH
YMETb NPE0OPa3sOBBIBATL 3HAKH U CHMBOJL B MOKA3aTeNbCTBaX H IPHMEHSIEMBIX
METO/IaX 115l peteHns 06pa3oBaTenpHbIX 3anay;
® YMCHHE IIPHBOJHUTE B CHCTEMY, COMOCTABIATE, 0000LIATE H aHAIIM3UPOBAaTh
MHQOPMALIHOHHEIE  KOMITOHEHTL] MaTEMaTHICCKOTO  Xapakrepa wu YMETh
TIPUMEHATE 3aKOHBI M MPABHIIA 17T PelleHus KOHKPETHBIX 3a/1a4;
® YMCHMC BBINC/IATH INIABHYIO W H30BITOUHYIO uH(popManmIo, NPOHM3BOIHTH
CMBICJIOBOE  CIKATHE MAaTeMATHUCCKHX daktoB, coBokymHOCTH METOJIOB H
CIOCOGOB penieHus; ymets IIPCACTABIIATE B CIIOBECHOM (opme, HCIIONB3YsI CXEeMEBI
1 PasnuvHble TaONMUEL, rpaduKd u AHArpaMMBbI, KapThl TOHSTHH H KJIacTepsl,
OCHOBHBIE H/ICH U TIJIaH PENIEHHS TOH HITH HHOR MaTeMaTHYECKO 3a1aymy.
Tpebosanus k yposHio nodzomosiy yuawguxcs

Harypanburie unca. Hpodu. Paunonansubie ynena

Buinyexknur nayyumes:
® TOHHMAaTh OCOOEHHOCTH MECATHYHO] CHUCTEMBI CUHCIICHHS;
¢  ONEPUPOBATH MOHSTUSMH, CBI3AHHBIMI C ACTHMOCTBIO HATYPANBHBIX YHCEI;



® BBIpOXaTh YHCIA B OKBHBAICHTHLIX Qopmax, Boibupas Haubonee
NOAXOJAIIYIO B 3aBHCHMOCTH OT KOHKPETHOH CHUTYallHH;
®  CpPaBHMBATL M YIIOPSIOYHBATE PAIIHOHAJILHEIE YHCHA,
®  BBINOJIATL BBIMHCICHUS C PALMOHAIBHBIMH YHMCIAMH, COYETas YCTHBIE M
THCbMEHHBIC IPUEMBI BRIUUCIICHUH, IDMMEHEHHE KANIBKYJIATOpA;
¢  HCIONb30BaTh NOHATHS H YMEHHUs, CBA3aHHBIC C NPONOPLHOHAIBHOCTEHIO
BCJIMYMH, NMPOLCHTAMH, B XOJC PELUCHHsS MaTeMaTH4YeCKHX 3amad M 3ajay M3
CMEIKHEIX IIPE/IMETOB, BEITOTHATE HECIOKHEIE IPAKTHUCCKUE PACUETEL
HeiicTBuTeIbHLIE YHCIA
Buinycknux nayyumes:
® HCIOJB30BaTh HA4YalbHBEIE IIPEJCTABIEHHUS O MHOYKECTBE NCHCTBHTEIBHBIX
qHCe;
® OIEpHpOBaTh IIOHATHEM  KBAaJPAaTHOTO KOpHS, IPHUMEHSITH €ro B
BBIUHCIICHHSX.
AuredpanvecKue BbIPaKeHHs!
Buinycknuxnayuumest:
®  ONEpUPOBATH HOHATHAMH «TOXKICCTBO», «TOMK/ICCTBEHHOE Mpeobpa3oBaHUEy,
pelIaTh 3a1a4y, coaepiKaniue OyKBeHHBIE JaHHBIE; paboTath ¢ GopMynamMu;
®  BEIIOJNHATH NpeoOpa30BaHHs BBEIPAKCHHH, COAEPIKAIMX CTENEHH C IeIbIMU
NOKa3aTeNsAMU U KBaJpaTHBIE KOPHH;
®  BBRIIOJHATE TOXJIECTBEHHBIE IPe0OPa30BaHMsI PAllMOHATBHEIX BLIPaKEHHH Ha
OCHOBE IIPABHJI ACHCTBHH Hall MHOTOWICHAMH H alreOpandecKUMu IpoOsSMH;
®  BLINOJHATEH Pa3NoKeHHe MHOTOWICHOR HA MHOMKHTETH.
Vpasuenus
Buinycknux nayyumes:
¢ peuaTth OCHOBHBIE BUJBI PAIIHOHAIBHBIX YPaBHEHUH ¢ OZHOM IepeMeHHOH,
CHCTEMBI IBYX YPaBHEHHH C ABYMS IEPEMEHHBIMU;
® IOHMMATh ypaBHEHWE KaK BaXKHEHIIYI0 MaTeMaTHUeCKYI0 MOAENh IS
OTHCAHUs M M3YYCHHS PasHOOOPAa3sHBIX peajbHBIX CHTYALWH, PEIIaTh TEKCTOBbIE
3a1a44 anrebpandeckuM METOLOM;
® [PUMEHATh TpadHyUecKHe NPeACTaBICHHs JUIS HCCIEI0BaAHMS YpaBHEHHI,
HCCIICIOBAHUA U PEIICHUsI CHCTEM YPaBHEHHH ¢ IBYMS MICPEMEHHBIMH.
Hepagencrpa
Buinyeknux Hayuumcs.
¢ [OHHMAaTeb H INPUMEHATH TEPMHHOJOTHIO U CHUMBOJHKY, CBS3aHHBIE C
OTHOIICHHEM HEPABEHCTBA, CBOUCTBA YHCIIOBBIX HEPABEHCTB;
® pelmarh JIMHCHHBIC HEPABCHCTBA C OJHOH MEPEMEHHON M MX CHCTEMBL
PeIIaTh KBaJApaTHBIE HEPABEHCTBA C OIOPOH Ha rpad)uyecKue MpeCTaRICHHUA.
OcHoBHbIe mousiTHs. Uncinosbie $yHKIHH
Boinycknur nayqumcs:
® [IOHUMATHL M HCIOJNb30BATH (DYHKIIMOHAILHBIE TOHATHS M SI3BIK (TepMHUHBL,
CHMBOJIHYECKHE 0003HAYCHHUA);
® CTPOHTH TpaQUKH DSIEMEHTAPHBIX (YHKLUHUH; HCClemoBaTh CBOMCTBA
YHCIIOBBIX (DYHKIIHI HA OCHOBE H3y4YeHHS IIOBEICHMS HX rpauKoOB;
® IOHHMarb QYHKUMIO KaK BaXKHEHIIYIO MaTeMaTHYECKYI) MOAENL JUIS
OIMCAHUS  TIPOLECCOB M SBICHMH  OKPYXarOMero Mupa, IPHMEHATh
(YHKIHOHANLHBIA S3BIK UL OIHCAHUS H HCCJICHOBaHHA 3aBHCHUMOCTEH MEXIy
(U3HYECKMMH BEJIMUMHAMH.
OnucarensHas craTucTHka
Bemmyexnur naysumcs.




®  HCIOJb30BAaTh  MpOCTEHINHE  crnocoObl  TMpeNCTaBIEHHS M aHaIu3a
CTATUCTHYECKHX JAHHBIX.
Curyqaiinpie coOBITHS H BEPOSATHOCTH
BeinyckHukHayuuTest
®  HAXOTUTHOTHOCHTEIbHYIO YaCTOTY U BEPOSTHOCTH CIIy4aiiHOrO COOBITHS.
KomOunaropuka
e BrmyckHuk HayuHTcs pemaTe KOMOMHATOpHBIE 3a4add Ha HaXOXKICHHE
yycia 00BEKTOB MITH KOMOWHALIMIA.
Harnsigaas reomerpus
Buinycrnur naywumes:
®  paclo3HaBaTh Ha YEPTEXKaX, PUCYHKAX, MOJE/SIX M B OKPYKAIOIIEM MHPE
TIOCKHME U [IPOCTPAHCTBEHHBIE TEOMETPHYECKHE (DUTYPHI,
® pacno3HaBaTh pasBEPTKM  KyOa, IIPSAMOYTONBHOrO IIapajieNeluIesa,
IIPAaBUIBHON ITMPAMHUJIBL, ITMIHHIPA M KOHYCA;
®  CTPOUTH Pa3sBEPTKH Kyda H IPSIMOYIOJBHOTO NapajlIeIeMIIEa;
®  ONpEJeNATh 110 JUHEHHBIM pazMepam pa3BEPTKH (PUTYPEI THHEHHBIE pasMepBl
caMoii (pUrypsl u HaoGOpoOT;
®  BBIYHCIATH 00BEM NPAMOYTOJBHOTO HapallIeIenuIIea.
I'eomerpudeckue purypnl
Bulnycknux Hayuumes:
®  II0JB30BaThCS A3BIKOM I'€OMETPHH Ul ONHCAHHS IPEJAMETOB OKPYKAIOILErO
MHpPa ¥ HX B3aUMHOI'O PACIIOIOKEHHS;
®  pacrno3HaBaTh M H300pakaTh HAa YEPTEKAX U PHCYHKAX TeOMETPHYECKHE
(UTYPHI ¥ UX KOH(DUTYPAIHH;
® HaxXOMHTH 3HAYCHMs JJIMH JTHHEHHBIX 3JIEMEHTOB (HIYp M HX OTHOLICHHS,
rpagycHyo mepy yrinos oT 0° mo 180°, mpumensst omnpeneneHHs, CBOHCTBa M
NpU3HAKK (QUIYP M HMX 9JIEMEHTOB, OTHOIIEHHs (uryp (paBeHCTBO, momobue,
CHMMETPHH, ITOBOPOT, MApaJIJIeNbHBII TEPEHOC);
® OIEpHPOBAThL C HAYAJIbHBIMU MOHATHSIMH TPHUTOHOMETPHH M BBIIOJHSTE
SJIEMEHTAPHEIE OIlepalliy Hall (PYHKIHAMH YIJIOR;
® pelarh 3aJayd Ha J0Ka3aTeIbCTBO, ONMPasCh HA M3YYEHHBIE CBOWCTRA
Guryp u OTHOWEHHH MeXAy HHMH H [PHMEHSS M3YUYCHHBIE METOBI
JI0Ka3aTeNIbCTB;
® pelarh HECJIOKHBIE 3aJadyd Ha TIOCTPOSHHE, IIPUMEHSIS OCHOBHEIE
AJITOPHTMBI IIOCTPOEHHS C IIOMOILBIO IIUPKYJIS B THHEHKH;
®  pemarh NpOCTeHIINe ITaHHMETPHYECKHE 33/1a4YH B IIPOCTPAHCTBE.
H3smepenue reoMeTpudeckKux BeJTHIHH
BolnyckHUK Hay4umes:
®  HCIONB30BATH CBOHCTBA U3MEPEHH JUIMH, IUIOMIANEH U YIJIOB [IPH PEIIEHHH
3a7ay Ha HAXOX/CHHE MJIMHBI OTPE3Ka, [UIHHBI OKPY)KHOCTH, JIMHBI JYTH
OKPYXKHOCTH, I'pajlyCHOH MEpHI yriia;
®  BEIYMCIISITH TLTOI AU TPEeYrolbHHKOB, IIPAMOYTOBHHUKOB,
napaniesIorpaMMOoB, Tpalelnil, KpyroB U CEKTOPOE;
¢  BBRIYHCIATE JUIMHY OKPY)KHOCTH, ITHHY JYTH OKPYIKHOCTH;
®  BBIYMCILATE JUIMHBI JIMHCHHBIX 3JIEMEHTOB (HIYP M HMX YIJIBI, HCIONB3YH
(hOpMYJIBI JUTMHBI OKPY)KHOCTH H JUIMHEI TYTH OKPYXKHOCTH, (OPMYIEI IIOMAIei
¢uryp;
® pelnark 3aJavd Ha [OKA3aTeNbCTBO C HCIOJIB30BaHHEM (OPMYN IUTMHEI
OKPY)KHOCTH ¥ JTUHEBI JIyTH OKPY>KHOCTH, GOpMyT Iutoinaeit Guryp;
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e  pemaTh PaKTHYECKHE 3a[auH, CBA3AHHbBIE C HAXOMXICHUEM [€OMETPHICCKHIX

BEMUYHH (MCTIOJB3ysl I[pH HEeOOXOAMMOCTH CIPAaBOYHHMKH M TEXHHIECKHE
Cpe/ICTBA).

KoopauHatsbl

Buinycknuk Hayuumcsi.
e BLIUMCIATH ANMHY OTpe3Ka II0 KOOpAWHATAM €ro KOHIIOB; BBIMHCIATEH
KOOP/JIMHATEI Cepe/IMHEI OTPE3Ka;
e  HCIOJB30BATh KOOPAMHATHBIA METOJ UL M3y4eHHs CBOHCTB NpAMBIX H
OKPY)KHOCTEH.

Copep:xaHue Kypca

«IIpaKTHKO-0pHEHTHPOBaHHBIE 3a1aHusy OTpaboTKa 3a1aq Ne 1-5 KM OI'D.

Tabmiutoe 1 rpaduIeckoe PeICTaBIeHHe JAHHBIX, TUIAH U CXEMa, N3BJIEYCHHE HyKHOH
uHpopMamuy. M3MEeHYMBOCTh NPM H3MEpeHMsX. Pemaiouye NpaBuia. 3aKOHOMEPHOCTH B
M3MEHUMBRIX  BeJMYMHAX. DBblumciaeHms u - npeoOpasoBanue BenumuuH. MccnenoBanue
IPOCTEHIINX MATEMATHIECKUX MOJICIICH.

«Buraucnenus u npeodpazopanusy. Otpaborka 3anad Ne 6 KUM OI'D.

Meiicmeus ¢ HAMYPAaIbHLIMU HUCTIAMU

CrojeHHEe H BBIMHTAHHE, KOMIOHEHTHI CIOXECHHS M BBIYMTAHHS, CBA3b MEXKIY HHMH,
HAXO)K/ICHHE CYMMBI M PA3HOCTH, U3MEHEHHE CYMMBI H Pa3HOCTH IPH M3MEHEHHH KOMIIOHCHTOB
CJIOJKEHUS M BEIYUTAHHSL.

VMHOKEHHE W JCJeHHe, KOMIIOHEHThl YMHOMXEHHMS M JICICHHA, CBA3bL MEKAY HHMH,
YMHOMKEHHE M CIOKEHHEe B CTONOHK, [EJeHHe YTOIKOM, IPOBEpKA pE3yNbrara ¢ MOMOMIBIO
IPHKHIKA 1 00paTHOTO NEHCTBHIL.

Yucnogsle ulpaxcenus

YuclioBoe BBIPAXKEHHE U €ro 3HaueHHe, IIOPs/I0K BBITIOTHEHHS JeHCcTBHIA.

[Mpoou. Odsiknosennvie Opoou

Jlons, 4yacTe, apobHoe wHcno, ApoOb. JIpoOHOe 4YHCIO KaK pe3ylnbTar MCIHeHHS.
TIpaBUIIBHEIC H HENPABUIIBHEIE APO0H, CMENanHas Apo0b (cMemanHoe YICIIO).

3arnuch HATYPaIbHOTO YKCIa B BUIE ApoOH ¢ 3aJaHHBIM 3HAMEHATETIEM, npeoOpazoBaHHe
CMelaHHoi ApobK B HENPABHILHYIO IpoOk U HA0DOPOT.

Ipupenenue apobeii k obiemy 3Hamenatento. CpaBHeHHE 0OBIKHOBEHHBIX po0ei.

CrnoxeHHe W BBIYHTAHHEC OOBIKHOBEHHBIX JpoOeH. VYMHOMKEHHE W  JICNCHHE
OOBIKHOBEHHBIX ApOOeit.

ApudMeTHIECKHE JEHCTBHS CO CMEITAHHBIMH APOOSIMH.

ApudmeTruecKkue JeUCTBYS ¢ APOOHBIMH YHCTIAMH.

Cnocober payuonanuzayui o14UcieHull i ux npuMeHeHue npu 6blnoIHeHUU deticmeuil.

Hecamuunote opoou

[IpeobpasoBanue AecATHUHbIX Jpobeil B 0ObIKHOBeHHBIe. CpaBHEHHE NECATHYHBIX
Sei Clo)KeHHe M BBIYMTAHWE NECSTHUHBIX npobeit. OKpyrieHue IECATHYHBIX ApOOei.
wsnnie Opobu. Koneunvie u beckoneynore oecsmuynbie Opoou.

Hucaa. Payuonanvnvie uucaa

{S07%eCTBO  paIlHOHAIBHBIX wucen. CpaBHEHHE palMOHANBHBIX dHCEN. JIeHCTBHA C

S ssn yneaMi. [Ipedcmasnenue payuonansuo20 Yucaa 0ecamuiHol Opobylio.
TP0GHO-PALUOHATbHDIE GLIPANCEHUA
“seodpazoBaue  JpOOHO-NMHEMHBIX — BBIPAXKEHHH:  CIOMKEHHE,  YMHOXCHHE,
e fecipauveckas  Opobs.  Coxpawenue  anzebpauyecxkux  Opobeil.  Ipusedenue
S e Opobeli K obwemy snamenamento. Jedicmeua ¢ anzefpaudeckumu Opooamu:
e sesumanue, YMHODJICEHUe, Oefene, 6036edenle 8 CIeneHts.



«JlelicTBUTENLHBIE THCTD, Orpabotka 3amad Ne 7 KHM orD.

Payuonanbnvie 4ucia

W3o6paxeHue YUCell Ha qUCIIOBOH (KOOPIMHATHOI) MPSMOK. Cpapuenue uucen. Moayib
upcna, reoMeTphdeckas HHTepIpeTanys MOMYI ypcna. JIeHcTBHA © IOJNONKHTENBLHEIME 1
OTPHIATEBHBIME YHCIIAMH. MHO0KeCTBO HEJBIX YUCETL.

Koopounama moiuxu

OCHOBHBIE TTOHSATHSI, KOOPOUHAMNBLLL 1YY, PACCMOAHUE meacdy mouxamu. Koopounamer
MOUKU.

HppayuonaibHsie HUCHA

[MoHsATHE HPPALHOHATIEHOTO YKL, PacrosnaBaHye HppanoHaIbHBIX YHCCIL.

Mruooicecmeo 0elcmeumenbHblx HUces.

«IIpeodpasoBaHue ajredpanuecKux ppIpakenuiny. OTpaboTKa 3a1at No 8 KM OI'D

Hppayuonanshsie Hucia

[ToHsTHE MPPALMOHAIIPHOTO THCIA. PacrnosuaBaHue HpparoOHaNbHBIX YHACE]. IIpumMepsl
nokazatenscTe B anredpe. [elicmeus ¢ UPPAYUOHANTBHOIMYU  HUCIAMU: YMHODICERUE, Oenenue,
go36e0enUe 6 CIMeneHb.

Muooicecmgo Oeticmeumeibiblx 1ucel.

«YpaBHeHHS M HEPABEHCTBA. Otpaborka 3a1a4 Ne 9 KHUM OI'D.

Pasencmea

UpicyioBoe paBeHcTBO. CBOMCTBA YMCIIOBBIX PABCHCTE. PaBeHCTBO C TEPEMEHHOM.

Vpasunenun

[ToHsTHe YpaBHEHHS H KOpHA YpABHEHHA. IIpedcmagnenue 0  PAGHOCUTBHOCHIU
ypasuenutl. Obracme onpeoenenuis ypashenis (obnacme QORYCHUMbBIX 3uauenuil nepemennot).

Juneiinoe ypasnenue u e20 KOpHu

Permenye JIMHEHHBIX ypaBHeHui. JJuneiinoe ypacHenue ¢ napamempom. Konuwecmeo
wopHell NUHEUH020 YPAGHEHUA. Pewenue Muneiinblx ypasHenul ¢ napamempom.

Keaopamnoe ypasHerue 1 e20 KOpHu

KpanpaTHple — ypaBHECHMA. Hemonuere KBajpaTHble —ypapHeHus. JIMCKPHMHHAHT
xBajpAaTHOrO ypaBHeHMs. DopMyna KOpHEH KBaJIpaTHOro ypaBHCHMS. Teopema Buema.
Teopema, obpamHas meopeme Buema. Pemenne KBaapaTHBIX ypaBHEHHUH: HCIOJB30BAHKE
HopMyJBI I HaXOMKJCHHU KopHel, zpaguueckull Memod peuleHus, paslodcenue Ha
semoocumentl, nodBop KopHell € UCHOIb30GAHUEM  MEOPEMbL Buema. Konuuecmeo kopreu
“Eea0pamH020 YPAGHEHUsL 6 3ACUCUMOCHIU 0N €20 duckpumunanma. buxeadpamnble ypaGHEHUA.
V pasHenus, c60OUMbLE K IUHEUIHDLM U keaopamuvim. Keaopamivle ypasHenus ¢ napamempom.

Jlpo6ro-payuonanbrle ypasHeni

PemeHye NMpOCTEHIIHNX NpOOHO-NUHEHHBIX ypasHeHul. Peuenue OpobHO-PaYUOHATLHBIX

pasHeHU.

Memodwl pewienusi ypasHenul. Memoobl pagHOCUNBbHBIX npeofpazosanutl, Memoo 3aMeHbl

wepeMeHHOT, 2pagudecKull memoo. Henonv3sosanue c6oucms pynryuil npu peutenuu YpaGHeHU.

frix)= (F(x) = f x)
Ipocmeiiuue uppayuonanbible ypasHenus 8UOd I xj=a , JIx)=elx)

VpagneHnust 6U0a XY =4 Ypasuenus 6 yenblx YUCIAX.

BeposTHOCTH coObITHID OTpabOTKA 33184 Ne 10 KMIM OI'D.

Cayuaiinple coObImus

CryyaiiHble ONbBITHI (9KCHICPHMEHTBI), IEMEHTAPHBIC ciydaifHbIe COOBITHS (MCXOZPBI).
So-csTHOCTH  ONIEMEHTAPHBIX  COOBITHH. CobbiTHsL B CIydaHBIX OKCIEPUMCHTAX H
" SaCOpPHATCTBYIOLIME 2JIEMCHTApHEIC cobBITHs. BeposaTHOCTH ClydaiHBIX coOpiTHi. OINBITEL C
e moaMOKHBIME  DIEMEHTApHBIMH  coObTHAMu. Kiaccuieckue BEpOATHOCTHEBIE OIBITBI C
yomoTEa0BaHHEM MOHET, KyOMKOB.



«®ynkuy 1 rpaduxm». Otpadotka 3anad Ne 11 KM OI'D.

@ynxyuu

Ilonamue ynkuun

JlekapTOBBl ~ KOODJMHATEl ~HA  IUIOCKOCTH. POPMHPOBAaHME —HPEJCTABICHHA O
METANpEeIMETHOM TIOHATHH «KOOpAUHATED. CriocoObl 3amaHus (yHKIME: AHAIIMTUYECKHH,
rpaduueckuit, Tabmuunbii. pagux dynkauu. IIpuveps! ¢byHKIMH, MoNyYaeMBIX B Ipolecce
HCCIIEIOBAHMS] PA3IHYHBIX PEANTBHBIX IIPOLECCOB ¥ PEIIEHH 3a/1a4. 3Ha4YeHne QYHKIMH B TOUKE.
Cpolicta (Qyukimii: obacTs OIpeJeICHHS, MHOXECTBO 3HAYCHHH, HYIH, NPOMEXYTKH
SHAKOIOCTOSHCTBA,  YeMHOCHb/Hewemnocmy, IPOMEKYTKH — BO3pacTaHMsl W yObIBaHHS,
HauOOoNbINee M HauMeHbIIee 3HaueHus. Mccnenopanue QyHKLMM 110 €€ Tpaduky.

HAuneiinan ynxyus

CpoiictBa H rpauk nuHeHHOH (yHKIMM., YIIOBOH KOIQQUIMEHT IIPAMOH.
Pacronosxenne rpadyka THHeHHON QYHKIMH B 3aBUCHMOCTH OT €€ YIJIOBOTO KO3 QHInenTa 1
cBoGoHOrO WieHa. Haxoocoenue koa(hpuyuenmos nunetinoi GyHkyun no 3a0aHHbIM YCIOBUIM:
npoxodicoenue npamoil uepes 06e MOYKU ¢ 3A0AHHLIMU KOOPOUHAMAMY, npoxodicoeHue nPAmMot
uepes OAHHYI0 MOYKY U NAPAILIENbHOT OanoTi NPAMOL.

Keaopamuunan pynxuyus

CgojictRa ¥ rpaduk KsampatHyHoi ¢yHKuu (mapabona). [locmpoenue epaghuka
K6aOpamuuHotl PYHKYUU 1O MOUKAM

Odpamnan npoROPUUOHAILHOCHLL

CBoifcTBa QYHKIHH . Tunep6oa.
«[MocnenoBareasHoCTH H nporpeceum» Orpadorka 3amad Ne 12 KUM OI'D. (1 gac).

Hocredosamenvrocmu u npozpeccui

UpcnoBass — [OCIENOBATENBHOCTE.  IIpUMepbl  HYHCIOBBIX  IIOCIEAOBATEIbHOCTEH.
BeckoHEUHBIe MOCHENOBATENBHOCTH. ApudMerddyeckas IOpOrpeccHs W €€  CBOHCTBA.
IeoMeTpHueckass —nporpeccus. Popmyna obwezo  wiena U CyMMbl i NEpeblx  UeHOE
apupmemuueckoil U 2e0MempUYecKoll npo2peccuil

ey
¥

«Yucnosrie n GykBennbIe Bhipaxcenus». Orpadorka 3amad Ne 13 KMM OI'D.

Yucnoevie u OYKGEHHbIC GLIPAINCEHUA

BhIpakeHHe ¢ [epEMEHHOM. 3HaueHne BhIpaXeHHA. [I0ACTaHOBKA BBIPAKEHHH BMECTO
[IEPEMEHHBIX.

Llenvie evipasicenun

Crenenp ¢ HATYpambHBIM TOKasareneM M ee cBoiictsa. [IpeoOpasoBaHus BBIpaKEHHI,
COZIEpIKAIIIAX CTEHIEHH ¢ HaTYPalbHBIM [IOKa3aTelIeM.

OpHouieH, MHOTOWIEH. JIeHCTBHA C OIHOWICHAMH H MHOIOWICHaMH (CIOXCHHE,
BEIYUTAHHE, YMHOXKeHHKE). DOPMYIBI COKPAIIEHHOr0 YMHOKEHHS: Pa3HOCTh KBApaTOB, KBapAT
CYMMBI H Pa3HOCTH. Paznojkenne MHOTOUICHA HA MHOJKHTENH: BBIHECEHHE OOIIEro MHOKHTEIS
33 CKOOKH, TPYINHMPOBKA, NpUMeHEHHe (OPMYI COKpAIEHHOTo yMHOXkeHus. KsaxpaTHbri
TpexXwieH, Pa3IoKeHHe KBaJpaTHOTO TPEXY/IECHA Ha MHOXKUTEIIH.

«IIpakTHaecKkue pacyersl mo popmyaam» Orpaborka sanay Ne 14 KM OI'S

BrIpajkeHHE ¢ MEPEMEHHOi. 3HaveHne BEIpaKeHHs. [10JCTaHOBKA BBIPAKEHHI BMECTO
IEPEMEHHBIX.

Ienvte evipasicerun

Creneds ¢ HATYpaIbLHBIM IOKasaTeneM W ee cBolictpa. IIpeoOpa3oBamus BbIpaXCHHI,
COIEPIKALINX CTEIIEHH C HATYPaJbHBIM II0KA3aTe/IeM.

OyHOuwTeH, MHOrowieH. JleHCTBHs ¢ OJHOWIEHAMH M MHOTOWICHAMH (CIIOXKCHHE,
BEIUHTAHKE, YMHOKeHHE). DOpMYIIbl COKPAIIIEHHOI0 YMHOKEHHUS.

«Cucremsr nepasencrsy». Orpabdorka 3agay Ne 15 KM OI'D.
Cucmembvl Hepagencme



—
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CucreMBl HepaBEHCTB C OAHON HepeMeHHOH. Pemienue cucreM HEpaBEHCTB € OJHOIA
[IEPEMEHHON: JHMHEHHBIX, K6aopamHuix. V300paxkeHHe pelleHus CHCTeMBl HEepaBeHCTB Ha
YHUCTOBOH IPAMOIi. 3alych PeIeHHs CHCTEMBI HEPaBEHCTB.

«"'eomeTpuyeckne Gpurypol. Yriab. OtpadboTka 3amad Ne 16 KM OI'3.

Benuuunut

Bemuuuna yrna. I'pajycHas mepa yria.

Tpeyzonbnuk

CpoiicTBa paBHOGEIPEHHOTO TPEYroNbHAKA. BHemmHumit yrom Tpeyronshmka. Cymma
YIJIOB TPEYTOJLHUKA

«I"'eomerpuueckue purypst. Jmaaasm. Otpadotka 3amaq Ne 17 KUM OI'D

Duzypot ¢ 2eomempu i 8 OKPYICAIOWEM MUpe

I'eomeTpuueckas purypa. BHyTpeHHss, BHemHss obnactd (Purypsl, rpanuma. JIHHUE H
obyiacTd Ha IJIOCKOCTH. BEINyknas M HeBBIMyKNas (purypsl. [Tnockas W HeIuockas (HIYPBL
[Mousite Benuuunel. Inuna. M3mepenue nauHbl. EMHHEIBI H3MEPEHHS [UTHHEL

Brinenenne cBoiicTB 00bekToB. DOpMHpOBAaHHE IPEIACTABICHUI O MeETampeaMETHOM
nousaTHd «purypa». Touka, oTpe3ok, npsMasl, Jiyd, JIoMaHas, IIIOCKOCTh, Yroj, OHCCEKTpHCca
yIJla ¥ €e CBOHCTRA, BHABI YIJIOB, MHOTOYTONLHHUKH, OKPYKHOCTE U KPYT.

Ocepas cuMMeTpHs reoMeTpuueckux Guryp. LlenTpaibnas cuMMeTpHs FeOMETPUIECKHX

(buryp.

«ILnomane MHoroyrossauka». Orpaborka 3agau Ne 18 KM OI'D

H3mepenua u evruucinenus

[Tnomanu. @opMyINE! IIIOIIAH TPEYTOIbHIKA, NApaJlJIeIOrpaMMa H er0 YaCTHBIX BHIOB,
Tparenuu, ¢opmyna I'epona, dGopMmyna miomaam BBITYKIOrO YETHIPEXYrOJNBHUKA, (OPMYTHI
JUIHHBI OKPYXKHOCTH M IUIOINAAN Kpyra

«Teopernueckue acnexkTs». Orpadorka 3agay Ne 19 KFIM OI'D.
TeopeTnyeckue acneKTsl, TEOPEMBI, AKCHOMBI, OTIPeie/IeH s, (POPMYIIBL, IEMMBI.
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