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INosicHuTeIbHAS 3aNMHCKA

PabGouass mnporpamma (QaxkynbTatuBHOTO Kypca «OCHOBHBIE BOIPOCHI
MaTeMaTUKH» JUIsi ofydaromuxcss 9 Kiacca COCTaBlieHa B COOTBETCTBUU C
HOPMAaTHUBHO-TIPABOBBIMH IOKYMEHTAMMU: '

®denepanpHbli 3aK0H OT 29 nexadps 2012 roga Ne 273-®@3  «O6 obpazoBaHuH B
Poccutickoii ®enepanuny;
@denepanpHbIi TOCYJAapCTBEHHBIM 00pa3oBaTeNIbHBIM CTaHAapTa OCHOBHOI'O
obmrero o6pa3oBaHus, YTBEPKAECHHbBIN NpHKa3oM MUHHUCTEpCTBA 00pa30BaHMs U
Hayku Poccuiickoii ®@epepamuu ot 17.12.2010 Ne 1897, ¢ u3MeHeHHSIMU U
noroiaHeHUsIMH oT 29 nexabpst 2014 r. N 1644, ot 31 nexabps 2015 r. N 1577;
®denepanbHbIil epeYeHb YU€OHUKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAHUIO TPU
peanu3alid UMEIOIUX TOCYJapCTBEHHYIO aKKpeIuTaIuio o0pa3oBaTelbHBIX
nporpaMM Ha4yaJlbHOro O0OINero, OCHOBHOTO OOIIEro, CpeaHero OoOIIero
oOpa3oBaHMs, YTBEpPXKIEHHOIO IMpPHUKa3oM MHUHUCTEpCTBA  MPOCBEIICHUS
Poccutickoit ®enepanuu ot 28.12.2018 Ne 345

Heasb kypca: :
CHUCTeMaTHU3alusl 3HAaHUN U CIIOCOOOB IESTENIbHOCTH yYalllMXCsl 0 MaTEMAaTHKe 3a
KypC OCHOBHOM IIKOJIBI, IOATOTOBKAa oOOyyaromuxcsi 9 kimacca K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMeHY 10 MaTeMaTHKe.

3agayu Kypca:

e 3aKpeluTh OCHOBHBIE TEOPETHYECKHE IOHSATUS U OMNpPENeNIeHH II0
OCHOBHBIM H3Yy4aeMbIM pa3feiam;

e OrtpaboTaTh OCHOBHBIE THUIBI 33lay H3ydaemblx TUnoB KM OI'D
«Anrebpa» u «['eoMeTpus» U UX aJITOPUTM PELIEHUS;

e (CrocoOCTBOBaTh  HHTEIJIEKTYaJIBHOMY  Pa3BHTHIO  yYall[MXCH,
(GbopMUpPOBaHHIO  KayeCTB  MBIIUICHUS,  XapaKTEpHBIX IS
MaTEMaTUYECKON JEeATENbHOCTH M HEOOXOOUMBIX YYEHHKY IS
ycnemHou caaun OI'D, nis ob1iedt conuanbHOM OpHEeHTALNN;

® AKUEHTHPOBAaTh BHUMaHME yYalllMXCs HA €JUHBIX TPeOOBaHMAX K
npaBuiiaM 0(GOPMIICHHsI Pa3IMYHBIX BUJOB 3aJIaHHM, BKIIIOYAEMBIX B
UTOrOBYIO aTTECTALIMIO 32 KypC OCHOBHOM IIKOJIEL.

e (CrocoOCTBOBAaTh CO3JAHUIO YCIOBHH OCMBICJIEHHOCTH Yy4YEHHS,
BKJIIOYEHMsSI B Hero o0ydarolmerocs Ha YpPOBHE HE TOJBKO
VHTEJUIEKTyaJlbHOM, HO JIMYHOCTHOM U COLIMAJIBHON aKTUBHOCTH C
IIPUMEHEHHUEM TEX UM UHBIX METOJ0B O0yUYEeHUSI.

IIporpamma axynbraTUBHOTO Kypca «M30paHHBIE BOIPOCH MaTEMaTHKM
npefHa3Ha4YeHa Ui MOBBIEHUs 3((GEKTUBHOCTA MOATOTOBKH OOydarommxcs 9
Kjacca K OCHOBHOMY TIOCYIApCTBEHHOMY OJK3aMeHy II0 MareMaThKe 3a Kypc
OCHOBHOM WIKOJIBI U NIPEAYCMATPUBAET UX MOJATOTOBKY K JaJbHEHIIIEMY 00YYEHHIO
B CpeIHEeW IIKOJe»; HampaBlieH Ha BOCIIOJHEHHE HEeIOCTAIOLIUX 3HaHHUM,
oTpabOTKy NMPUEMOB pellIeHUs 3alaHui Pa3IMYHBIX THUIIOB U YPOBHEH CIOKHOCTH



BHE 3aBHCHMOCTH OT (GOPMYJIHPOBKH, a TaKXKe OTpabOTKy THIOBBIX 3amaHuii OI'D
II0 MaTeMaTHKe Ha TEeCTOBOM MarepHualle; IIO3BOJUT CHCTEMATH3HpPOBATh H
yIIyOWTh 3HaHUS Yy4YallUXCsS [0 pa3IM4YHBIM pasfenaM Kypca MaTeMaTHKH
OCHOBHOM IIKOJIEI (apuMeTHKe, anredpe, CTaTUCTHKE, TEOPUU BEPOSATHOCTEH H
TEOMETPHUH ).

IMporpamMmma Kypca cocTaBieHa Ha ocHOBe (O0s3aTeNbHOr0O MHHHMYMa
comepxaHusi 0Opa3oBaTeNbHEIX IPOrpaMM IO MaTeMaTHKe M TpeGoBaHMH K
YPOBHIO MOATOTOBKH BBEIIIYCKHUKOB OCHOBHOM IIKOJEL, ¢ ydeToM Crnenudukanuu
KM gns mposemenuss B 2025 r. OI'D mo maremaruke u Koambuxaropa
npoBepseMBIX TpeGoBaHuit k pesynprataM ocBoeHus OOII OOO u 3neMeHTOB
comepxanus s npoegenus OI'D mo marematuke, noarorosneHHelx OUIIN Ha
2025t

Ha n3y4yenue dakynpTaTUBHOTO Kypca oTBeeHo 34 Jaca, 1 yac B HeZelo.

IlnaHupyeMble pe3yJibTaThl 0CBOEHHS NPOrpaMMbl Kypca

JluynocmHuvie pesynomamol.

¢OTBETCTBEHHOE OTHOIIEHWE K YYEHHIO0, TOTOBHOCTb M CIHOCOOHOCTH K
CaMOpa3BUTHIO M CaMOOOpa3OBaHMIO Ha OCHOBE MOTHBAllMM K OOy4eHHIO U
NIO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHHIO HabHEWINed WHIWBUILYaIbHOU
TpaekTopuu oOpa3oBaHMs Ha 0a3e OpPHUEHTHPOBKH B MuHpe mpodeccuii u
NpoGeCcCHOHANBHBIX NPEANOYTeHUH, C YYETOM YCTOWYUBHIX IIO3HABATEIBHBIX
HHTEPECOB, a TaK)Ke Ha OCHOBE (POPMHUPOBAHHUS YBAXHUTEIHHOIO OTHOIIEHHS K
Tpyay.

e DopMupoBaHue L[€JIOCTHOT'O MUPOBO33PEHHUS, COOTBETCTBYIOILIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM MPAaKTHKH.
e OcBOCHME COLMATIBHBIX HOPM, NIPaBUJI MOBENEHUS, pojieit u GopM colmaIbHON
KU3HU.

ePa3BuTHE MOPAIBPHOIO CO3HAHHS M KOMIIETEHTHOCTH B PEIIEHUH MOPATbHEIX
npo6ieM Ha OCHOBE JIMYHOCTHOT'O BEIOOpa, GOPMUpPOBAHHUS HPABCTBEHHBIX YyBCTB U
HPaBCTBEHHOI'O IIOBEJEHHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOI'O OTHONIEHHUS K
HPaBCTBEHHBIM ITOCTYITKAM.

eDopMHpPOBaHHE KOMMYHHMKAaTHUBHONH KOMIIETEHTHOCTH B  OOINEHHH H
COTPYIHUYECTBE.

e DopMupoBaHHUE CIIOCOOHOCTH K SMOLIMOHAIBHOMY BOCITPUSATHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3a/1a4, PEIIeHHH, pacCyKACHUN

Memanpeomemmnvie pezynomamuol 06yuerus

Pezynamuenvie YY/I

® ONpENeNATh COOCTBEHHBIE MPOOIEMBl W IPHYMHEI WX BO3HUKHOBEHHS IIPHU
pabore ¢ MaTeMaTUYECKUMHU OOBEKTAMHY;

® (GopMynupoBaTh COOGCTBEHHBIE BEPCHHU WIIM IIPUMEHSTh Y)KE H3BECTHEIE (DOPMEI
1 METOJIBI pellleHHs] MaTEMaTHYECKON TPpobIeMbl, GOpMYIMPOBATE MIPEAIIONI0KEHHS
U CTPOUTH T'MITOTE3BI OTHOCHUTEIBHO PacCMAaTPHBAEMOIo OOBEKTa U MPEABOCXHINATE
pe3yJIbTaThl CBOEH yueOHO-IT03HABATEIBHOM AEeITEILHOCTH;



e ompefeNsiaTb IyTH JOCTHXKEHHs] Ieled ¢ B3BELIUBATh BO3MO>XHOCTH
paspelieHus] ONpeeNIeHHbIX Y4eOHO-II03HABaTeNbHBIX 3a7ad B COOTBETCTBUU C
oTpe/ieNIeHHBIMU KPUTEPUSIMU U 3aja4aMU;

® BBICTpauBaTh COOCTBEHHOE OOpa3oBaTelbHOE MOAIPOCTPAHCTBO IS
pa3pelleHus: ONpeesIeHHOro Kpyra 3a/iad, ONpeieisiTh U HaXOJUTh YCIOBHS IS
peanu3aluy uaen u IiaHoB (camoo0yueHue);

® CaMOCTOSITEJIbHO BBIOMpPATh Cpelud MpeIJIoKeHHBIX PEeCypcoB Haubojee
s¢deKkTUBHBIE W 3HAYMMbIEe MpH paboTe C OmNpelneseHHOW MaTeMaTHYECKOM
MOJIEIIBIO;

® yMeTh COCTaBJISATh IUIAH pa3pelleHus] OIpeleseHHOro Kpyra 3afad,
UCIIONIb3YSI pa3IMYHbIe CXEMbl, PECypChl IOCTPOEHUS ' AMArpaMM, MEHTaJbHBIX
KapT, MO3BOJISIFOLMX ITPOU3BECTH JIOTUKO - CTPYKTYPHBIN aHANIU3 3aa4H,

e yMeTh IUIAaHUPOBATh CBOM 00pa3oBaTeIbHBIM MapHIpyT, KOPPEKTHPOBATh W
BHOCUTBH OIIpe/ieJIeHHble H3MEHEHMs, KauyeCTBEHHO BJIUAIOIIME HA KOHEYHBIN
IPOAYKT y4eOHO-II03HABATENIbHON e TeIbHOCTH;

® YMEHHE Ka4eCTBEHHO COOTHOCHTH CBOM JEHCTBHS C IpenBKyIIaeMbIM
UTOrOM y4eOHO-IIO3HABATEJIbHOM MESTENbHOCTH IOCPEIACTBOM KOHTPOJS |
IUTAaHUPOBaHUSI y4eOHOro Ipolecca B COOTBETCTBHU C H3MEHSIOIIUMHUCS
CUTyallUsIMU M TpPHUMEHSEeMBIMU cpeAcTBaMH U (GopMaMu OpraHH3aluu
COTpPYIHUYECTBA, a TAKKE UHAUBUIyalIbHOU paboThHI Ha YPOKE;

® yMEHHE OTOMpaTb COOTBETCTBYIOIIME CpPEJCTBA peajH3alldd peIlIeHUs
MaTeMaTH4YeCKUX 3a/ady, NOA0UpaTh HWHCTPYMEHTHI Il OLIEHMBAHHUS CBOEH
TpaeKTOpHUH B paboTe ¢ MaTeMaTHYeCKUMU MOHSATHSIMH B MOJIEIISMH,

Io3nasamenvuovie YY/[

® YMEHHE OIpeAeATh OCHOBOIOJIArarolulee MOHITHE U MPOU3BOIUTE JIOTHKO-
CTPYKTYpPHBIM aHajau3, ONpPEeNessiTh OCHOBHbIE NMPU3HAKK U CBOMCTBA C IOMOIIBIO
COOTBETCTBYIOIINX CPEJICTB U MHCTPYMEHTOB;

® yMEHHE IPOBOJUTH KIACCU(PHUKAIMIO OOBEKTOB Ha OCHOBE KpPHUTEPHUEB,
BBIJIENISITH OCHOBHOE Ha (DOHE BTOPOCTENEHHBIX JaHHBIX;

® yMEHHE IIPOBOAUTH JOTMYECKOE pPACCyXXKJI€HHWE B HANpaBICHHH OT OOIIHMX
3aKOHOMEPHOCTEH U3y4yaeMoi 3a7jauyl 10 YaCTHBIX PACCMOTPEHH;

® YMEHHE CTPOUTH JIOTMYECKHE pacCyXIeHHS Ha OCHOBE CHCTEMHBIX
CpPaBHEHMH OCHOBHBLIX KOMIIOHEHTOB HM3y4aeMOr0 MaTeMaTHYeCKOTO pa3jeiia HIH
MOJIEJIH, TIOHATHS UJIM KJIACCOB, BBIEINSS ONpEelIeHHbIe CYIIeCTBEHHbIE PU3HAKH
WUJIU KPUTEPUH;

® YMEHHE BBISBIATH, CTPOUTh 3aKOHOMEPHOCTH, CBSI3HOCTbH, JIOTHYHOCTH
COOTBETCTBYIOIIMX LIEMOYEK pacCy X AeHUW Mpu padorTe ¢ MareMaTHYECKHUMH
3aJa4aMM, yMeTb NOAPOOHO M CXKaTO MPEACTABISTH AETATU3ALUI0 OCHOBHBIX
KOMITOHEHTOB ITPH A0Ka3aTeJIbCTBE MOHITHH U COOTHOIIEHHH Ha MaTeMaTHYeCKOM
SI3BIKE;

®yMEHHE OpraHW30BbIBATh IIOMUCK U BBISBIATH TNPUYHUHBI BO3HUKAIOIIMX
IpPOLECCOB,  sBJIECHMM, HaubOoyee BEpOSITHBIE (GAKTOPBl, IO  KOTOPBIM
MaTeMaTH4eCKHe MOJAEIN U 0OBEKThl BeIyT ceOsl MO OmpeelleHHBIM JIOTHYECKHM



3aKOHAM, YME€Thb IIPUBOAUTH I[PUYMHHO-CIEICTBEHHBIA aHaIW3 IOHATHIA,
CYXXIEHUN U MaTeMaTUYeCKUX 3aKOHOB;

eyMEHHE CTPOMTHL MAaTEMAaTHYECKYI0 MOJENb TpU 3aJaHHOM YCJIOBHH,
obnajarolieli OnpeAeIeHHBIMH XapaKTepUCTHKAMH OOBEKTa MpUd HAIHWYUU
OIIpEIeIEHHBIX KOMIIOHEHTOB (DOPMHUPYIOLIETOCs IMPeAoaraeMoro MOHITUS U
SIBIICHUSI,

®yMEHHE TMEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIOIIYIO
MaTeMaTHYeCKOM 3aJaud Ha S3bIK TpapUuecKoro OTOOpaKeHHs - COCTABIIEHHS
MaTeMaTHYeCKON MOJIENIH, COXPaHSIOIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKY;

eyMEHHE 3aJaBaTh IUIaH DEIIEHUS MaTeMaTUYEeCKOW 3aJjauyM, pealn30BHIBATH
aJlfTOPUTM JIEACTBHM KaK IIOIIarOBOM MHCTPYKIMH JUIsS paspelieHds yd4eGHo-
MMO3HaBaTeIbHOM 3aJa4H;

¢ yMEHHE CTPOUTH JOKA3aTEIHCTBO METOJIOM OT IIPOTHUBHOIO;

eyMeHHe paboTaTk C MPOOIEMHON CUTYalel, OCYIECTBISATL 0Opa30BaTeNbHBII
IpPOIIECC TIOCPENCTBOM IIOMCKAa METOAOB M CIIOCOOOB paspelleHus 3anay,
OIPEJENATh I'PaHHUIIBI CBOET0 00pa30BaTeIHLHOIO POCTPAHCTBA;

®yMETh OPHEHTHPOBATHCS B TEKCTE, BBIABIATH IJIABHOE YCIIOBHE 3aJa4yd M
yCTaHABJIMBATh COOTHOLIEHUE PacCMATPUBAEMBIX OOBEKTOB;

® yMEHHE NEPEBOAUTH, HHTEPIIPETUPOBATH TEKCT B UHBIE (DOPMEBI IIPEACTABIEHUS
UH(OpPMAaIMU: CXEMBI, AUArpaMMBbl, rpagUYecKoe MpeICTaBIeHUe JaHHbIX;

Kommynuxamuegnvie YY/[

eyMeHHe paboTaTh B KOMaHZe, (GOPMHpPOBaHHWE HABBIKOB COTPYAHHMYECTBA U
y4eOHOro B3aUMOJEWCTBUS B YCIOBHSAX KOMAHJHOW WIPHI WM HHOW (DOPMBEI
B3aUMO/I€MCTBHS;

®*yMEHHE paclpelessiTh POJId W 3aJadyd B paMKaX 3aHATHs, GOPMHUPYS TaKKe
HaBBIKA OPTraHU3aTOPCKOI0 XapaKTepa,

eyMEHHE OLEHMBATh IIPABWJIBHOCTh COOCTBEHHBIX JEHCTBHM, a Takke
NEeATENbHOCTH IPYTUX YYaCTHUKOB KOMAaH/IEI;

®KOPPEKTHO, B paMKax 3aJad KOMMYHMKalud, (OpMYyJHpPOBATH U OTCTAUBATH
B3TJISIIBL, apryMeHTHPOBaTh JTOBOJEI, BBIBOJBI, @ TakKXe BBIJIBUIaTh
KOHTapryMEeHTbI, HEOOXOAUMBIE JIJIsl BBISBICHUS CUTYal[H yCIeXa B PELIeHUH TOM
WIM UHOM MaTeMaTU4eCKOH 3a/1auu;

®YMEHHUE I0JIb30BATHCSI MaTEMAaTHYECKUMH T€PMUHAMU [UIS pElIeHUs y4eGHO-
MO3HABAaTEJbHBIX 3ala4, a TakkKe CTPOUTh COOTBETCTBYIOIIHE pPEYEBLIE
BBICKA3bIBaHUS HA MAaTEMaTUYECKOM SI3bIKE JJIsl BBICTpaWBaHHS MaTeMaTH4YECKOi
MOJIEIH;

®*yMETb CTPOMTH MaTeMaTHYECKHE MOJEIHM C IIOMOIIBIO COOTBETCTBYIOLIETO
IPOrPaMMHOTO 00eCTIeYEH s, CEPBUCOB CBOOOIHOTO OTHAJIEHHOTO AOCTYIIA;

®yMETb IPaMOTHO W Y€TKO, COrnacHo mnpasBmiam odopmienns KHM-a OI'D
3aHOCUTD IIOJIyUYE€HHbIE PE3YJIbTAThI - OTBETEI.

IIpeomemnvie pe3ynemamoi:

*(pOpPMUpOBaHKE HABBIKOB IMOMCKA MAaTEeMAaTHYECKOTO METOfa, alrOpPHTMA H
NIOKMCKa PEIIeHMs 3a1a4 B CTpYKType 3ama4d OI'D;



e (hopMUpOBaHUE HABbIKA PELUEHHs OIpPENENIEHHBIX TUIIOB 3aJ1a4 B CTPYKType
3amay OI'D;

eyMeHHe paboTaTh ¢ TaOJMUAMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH; yMETh
IpeoOpa3OBLIBATH 3HAKK M CUMBOIIBI B JOKa3aTeIbCTBAX U MPUMEHSEMBIX METOaxX
IUIS peleHus 00pa3oBaTebHbIX 3a/1a4;

eyMeHHE TPUBOIUTH B CHUCTEMY, COIOCTABIATh, 0000IIATL ¥ aHAIM3MPOBATH
HH(GOPMAaLMOHHBIE KOMIIOHEHTBI MaTEMaTHYECKOI'0 XapakTepa U YMETh IIPUMEHSTh
3aKOHBI U TIpaBUJia JUIsl peIIeHNs] KOHKPETHBIX 3a/1ad4;

eyMEHHE BBIIENATh TJABHYIO M M30BITOYHYIO HH()OPMAIHIO, TPOM3BOAUTH
CMBICJIOBOE C)KaTHe MaTeMaTH4ecKUX (aKTOB, COBOKYIIHOCTH METONOB H
CIIOCOOO0B peIIeHHsI; yMETh MPEICTaBIATh B CJIOBECHON (OpME, HCIOIb3Ysl CXEMEI
U pasjn4yHble TaONHLbI, rpad@UKU U JUarpaMMbl, KapThl IOHATUN M KJIAaCTEPEI,
OCHOBHBIE UJIEH U TIJIaH PelIeHUs TOW UIIM HHOW MaTeMaTUYeCKOU 3a1a4H.

TpeboBaHUS K YPOBHIO NOATOTOBKH y4YallHXCH

Harypanbnblie yuciaa. {poou. PannonanbHbie Ynciaa

Buinycknuxk nayuwumea:

® [IOHUMATh OCOOCHHOCTH JECATUYHOU CUCTEMBI CUUCIICHMUS;

® OIIEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C JE€JIMMOCTBIO HAaTyPAJIbHBIX YHCET;

e BBIpaKaTh YMCJIa B 3KBUBAJIEHTHBIX (pOpMax, BEIOUpas HanOoJIee MOAXOIALIY O
B 3aBUCHMOCTH OT KOHKPETHOM CUTyalluH;

e CpaBHUBATH U YIOPSOYMBATH PALIMOHAIBHBIE YUCIIA;

® BLIMTOJTHATH BBIYMCIIEHUSI C PalMOHAJIBHBIMU YHUCJIAMHU, COYeTass YCTHBIE U
[MCbMEHHBIe TPUEMBI BBIYMCIIEHUH, IPUMEHEHUE KaJbKYJIATOPA;

®[ICIIOJI30BaTh TOHATHUSI W YMEHHUS, CBSI3aHHBIE C MPONOPLUOHATBHOCTBIO
BEJIMYMH, TPOIEHTaMH, B XOJ€ pPELIeHUss MaTeMaTUYeCKUX 3aJad WU 3a4ad U3
CMEXHBIX ITPEAMETOB, BBIIIOIHATH HECIIOXKHBIE IPAKTUYECKUE PACYETHI.

JlelicTBUTE/IbHbIE YHCJIA

Buinycknux nayuumes.:

® HCIIOJIb30BaTh HAYalbHbIE MPEACTABICHUS O MHOXECTBE JIEUCTBUTENBHBIX
quce,; !

e OnepupoBaTh IOHSATHEM KBAAPATHOTO KOpHs, MPUMEHSTh €ro B
BBIUUCIICHUSX.

AnredOpauyeckue BbIpaxKeHHs

Buinycknuk nayuumes:

® OIepUpoOBaTh NOHATUSIMU «TOXIECTBOY, «TOXIECTBEHHOE
npeoOpa3zoBaHUe», pellaTh 3aaul, coAepKalue OyKBeHHbIe JaHHbIE; paboTaTh ¢
bopmynamu;

® BBINOJHATH NPeoOpa30BaHUs BBIPAXKEHUMN, COIEPIKAIIUX CTENEHU C LeJIBIMU
MoKa3aTess MU U KBaJpaTHbIE KOPHU;

® BBIIOJHITH TOXIECTBEHHbIE NMPeo0pa3oBaHUsl PaLlMOHATIBHBIX BBIPAKEHUH
Ha OCHOBE IPaBUJI ACUCTBUI HaJl MHOTOUJIEHAMH U ajireOpandecKuMu ApoOsSMU;

®  BBINOJHATH Pa3JI0KEHNE MHOTOUJIEHOB HA MHOXHUTEJIH.

YpaBHenus

Buinycknuk nayuumes:




epelarh OCHOBHBIE BBl PAL[OHANBHBIX YPaBHEHHH C OIHOW IEPEMEHHOH,
CHUCTEMBI JIByX YPaBHEHHUH C ABYyMs [IEPEMEHHBIMU,

®[IOHMMATh YpaBHEHHE KaK BaXXHEWINY0 MaTEeMaTHYECKyI0 MOJAEIb JUIs
ONMCAHWS W M3yYeHHUs Pa3HOOOpa3HBIX peaJbHBbIX CUTyallHi, pelaTh TEKCTOBBIE
3a1a4M aire0panyeckKuM METOLO0M;

eIPUMEHSITh Tpaduyeckue IpeACTaBIeHHs Ul HCCIIEJOBAaHUs YPaBHEHHMH,
UCCJIeIOBAHMS U PEIIeHHs] CUCTEM YPaBHEHHUH C IBYMs IIEPEMEHHEBIMH.

HepaBencrBa

Buinycknuk nayuumcs.:

¢ [IOHHWMaTh W MPUMEHSITh TEPMUHOJOTHUIO U CHUMBOJIMKY, CBSI3aHHBIE C
OTHOIIIEHHEM HEepaBeHCTBA, CBOKMCTBA YMCIOBBIX HEPABEHCTB;

e pemiarh JWHEHHblE HEPAaBEHCTBA C OJHOW IEPEMEHHONM M HX CHCTEMBEI,
pelaTh KBaJipaTHbIe HEPABEHCTBA C OIIOPOH Ha rpaduyecKue MpeCTaBIeHus.

OcHoBHbIe MOHATHS. Unc10BbIe PyHKIHH

Buinycknuk nayuumes:

e[IOHMMATh U HCIOJB30BaTh (PYHKIMOHAIBbHBIC MOHSATHUS M S3BIK (TEPMHHBHI,
CUMBOJIMYECKHE 0003HAUEHNS);

¢ CTPOUTH rpadKy 3JIEMEHTAPHBIX (PYHKIINI; HCCilen0BaTh CBOMCTBA YHUCIOBBIX
(GYHKIMIT Ha OCHOBE U3y4Y€HHUs TOBEACHUS UX IpadUKOB;

®[IOHMMATh (YHKIHMIO KaK BaXXHEHIIyI0 MaTeMaTU4YeCKyl0 MOJENb JJIs
ONMMCAaHMs  TPOIECCOB M  SBICHUM  OKpPYXXAIOLIEro MHpa, IPUMEHATH
GYHKIIMOHANIBHBIM SI3BIK JAJI ONMCAHUS W MCCIENOBAaHUS 3aBHUCHUMOCTEH MEXIY
(GU3MYECKUMU BETMYUHAMH.

OnucaTejibHasi CTATHCTHKA

Buinycknuk nayuyumes:

® HCIIOJIB30BaTh IMpOCTEHINMEe CHOCOObl  MpEeNCTaBIeHHS W aHalIW3a
CTATUCTUYECKUX JAHHBIX.

Cay4aiinble cOOBITHSI H BEPOATHOCTD

BeimyckHHK Hay4YHTCH

® HAXOJUTh OTHOCUTEIBHYIO YaCTOTY M BEPOSITHOCTH CIIy4alHOTO COOBITHSI.

Komb6unaTopuka

e BrImycKHHK Hay4yuTCs pellaTh KOMOWHATOpHBIE 3aJadd Ha HaXOXIeHHE
qucia 00beKTOB UM KOMOWHAIIUM.

Harassgnas reomerpus

Buinycknuk nayuumes:

® pacro3HaBaTh Ha YEPTEKaxX, PUCYHKaX, MOJAEISAX U B OKPYXKAIOUIEM MHpe
IUIOCKHE U IIPOCTPAaHCTBEHHbIE F€OMETpUUECKUe QUTYPHI;

e pacno3HaBaTh pa3BEPTKU Kyba, MPsSMOYrOJILHOrO Napajulesienuiea,
paBUIBHOM MUPaMUIbL, LIAIMHIPA U KOHYCA;

® CTPOUTH pa3BEPTKU KyOa U MPsIMOYTOJILHOTO NapaliesenuIIe/1a;

® OIpefensaTh II0 JIMHEHWHBIM pa3MepaM pa3BEPTKU (UTyphl JIMHEWHBIE
pa3Mepsl camoit GUrypsl 1 Ha000pOT;

®  BBIUHCISATH O0BEM MPSIMOYTOJIBLHOTO NapalieyeuIe1a.

I'eomeTpuueckue purypsi




Buinycknuk naywumecs.

® II0JIE30BATHCS S3BIKOM MEOMETPUHM ISl OMMCAHUS IPEAMETOB OKPY KAIOLIETO
MHpa ¥ UX B3aUMHOTO PaCIIONI0XKEHHUS;

e pacro3HaBaTh M HM300paXkaThb Ha uYepTeXaxX U PUCYHKaX FEOMETPHUYECKHE
GbuUrypsl ¥ X KOH(UTypaLnH;

e HAXOJWUTH 3HAYEHHUS JJIUH JHHEHHBIX 3JIEMEHTOB (UTYyp U UX OTHOLICHUS,
rpagycHyro Mepy yrinoB oT 0° gmo 180°, mpuMeHssi OIpeleNeHHs, CBOMCTBA H
Npu3HaKd (UIyp W WX DIEMEHTOB, OTHOIIEHUs ¢(uryp (paBeHCTBO, Homodue,
CHMMETPHUH, TIOBOPOT, MapallebHbIN IIepeHoc);

e OIEpUPOBaTh C HAYAIbHBIMU IOHSATHUSMH TPUTOHOMETPUM U BBHIIOIHATH
sJIEMEHTApHbIE OMepalry Hajl QYHKIUSIMH yTJIOB; :

e pemiaTh 3a/adyd Ha JOKa3aTeJIbCTBO, ONUpPAasiCh Ha HM3y4EHHbIE CBOMICTBA
GuUryp W OTHOIIEHMH MeXAy HHUMH U TPUMEHSS H3yYEHHbIE METOJBI
JIOKa3aTeIbCTB;

e pemarh HECJIOXHBIE 3aJayd Ha IIOCTPOCHHE, IPUMEHSsI OCHOBHBIE
QJITOPUTMBI TOCTPOEHUS C TIOMOIIBIO ITUPKYJISL ¥ IMHEUKH;

e pemaTh NPOCTEHIINE TUITAHUMETPUUECKUE 3a/1a4d B IIPOCTPAHCTBE.

H3mepeHne reoMeTpuiecKUX BeJTHYHH

Buinycknux nayuumes.:

® JCIIOJIH30BaTh CBOWMCTBA M3MEPEHMs JJIMH, IUIOMIaZel U YIJIOB MpU pelIeHUur
3a/lad Ha HaxOXJEeHWe [JJIMHBI OTpe3Ka, MJIUHBl OKPYXXHOCTH, HJUHBI IYTH
OKPY>KHOCTH, T'paJyCHOM Mepbl yria;

® BEIYUCJISTH IUIOIIAAN TPEYTOJIBHUKOB, MPSIMOYTOJILHUKOB, MTapaJlIeJIOrpaMMOB,
Tparenui, KpyroB U CEKTOPOB; '

® BBIUUCIISITH JJIMHY OKPY)KHOCTH, AJIUHY AyT'H OKPY>KHOCTH;

®BBIYUCIISITh JJIMHBl JIMHEWHBIX 3JEMEHTOB (UIYp M WX YIJIBI, HCIOJB3YS
dbopMyIBl UTMHBI OKPY>KHOCTH U JUIMHBI JYyTH OKPYKHOCTH, (OPMYJIBI IUTOIIaAeH
buryp;

epemiaTh 3a3Jaud Ha JOKa3aTelbCTBO C HCIOJIb30BaHUEM (OPMYJ IJIUHBI
OKPY>KHOCTH U IJTUHBI IyTU OKPYXKHOCTH, (POpMyJI Itomaneid Gpuryp;

epelaTh MpakTUUECKUE 3a/layud, CBA3aHHBIE C HAXOXIEHHEM TeOMETPUYECKHUX
BeIWYMH (MCIOJB3ysT IpPU HEOOXONUMOCTH CIPAaBOYHUKA W TEXHHYECKHE
CpeACTBa).

Koopaunatsi

Buinycknuk nayuumes:

® BBUKCIATH JJIMHY OTpe3ka M0 KOOpAWHATAM €ro KOHIIOB, BBIYHCIIATH
KOOPJIMHATHI CEPeIMHBI OTPE3Ka; '

® UCIOJB30BaTh KOOPAMHATHBIM METOX JUISI H3y4YeHHUs CBOMCTB NPSMBIX U
OKPYXKHOCTEH.

Copepxanue Kypca

«HpaKTl/lKO-OpHCHTHpOBaHHble 3aJaHHUA»



TabnuuHoe U rpaduyeckoe MpeAcTaBlIeHne NaHHbIX, IUIaH U cXema,
U3BJIeYeHNE HY>KHOU HH(popMauu. I3MeH4YnBOCTh IIpU U3MEpeHusX. Pemaromue
npaBuiIa. 3aKOHOMEPHOCTH B U3MEHUYMBLIX BEIMYUHAX. Beuucinenus u
npeobpa3zoBanue BenuyuH. MccnenoBanue npocTeHInX MaTeMaTu4ecKuX
MOJEJEN.

«Bblunc/ieHUs1 4 peoOpa3oBaHH

Heiicmeusn ¢ HAMYpaIbHLIMU YUCIAMU

CnoxxeHue ¥ BBIYUTAHWE, KOMIIOHEHTBHI CJIOXKEHWS WM BBIUWTAHUSA, CBS3b
MEXIy HHMH, HaxOXXJE€HUE CYMMBl U Pa3HOCTH, U3MEHEHHE CYMMBbl U Pa3HOCTH
IIPA U3MEHEHUH KOMITOHEHTOB CJIOKEHUS U BBIYUTAHUS.

YMHOXKEHUE U JeJieHlue, KOMIIOHEHThl YMHOXEHUS U JIeJIeHUs], CBSI3b MEXAY
HUMH, YMHOXX€HHE U CJIOXKEHHEe B CTOJIOMK, JeJIeHHe YTOJKOM, IpOBepKa
pe3yspTaTa ¢ MOMOIIBIO IPUKUAKU U 0OpaTHOTO AeUCTBHUS.

Yucnogolie svipasdicenus

YucnoBoe BeIpa)KEHHE U ero 3HaUYeHHe, MOPSIOK BHIMIOJHEHHUS JEHCTBHIA.

Jlpoou. ObviKkHOBEHHbIE OpOOU

Hons, 4yacTe, ApoOHOe uucio, ApoOb. J[poOHOe 4YHCIO Kak pe3ysbTar
neneHus. [lpaBunbHble U HeNpaBWIbHBIE ApoOU, cMelIaHHas ApoOb (CMeIIaHHOe
YHCIIO). 3alUCh HAaTypaJlbHOI'O YHClia B BUAE OpOOU C 3aJaHHBIM 3HAMEHaTeNeM,
npeoOpa3zoBaHre CMELIaHHONW IPOOH B HEMPaBUIIBHYIO Ip00b U HA00OPOT.

[TpuBenenue npobeit k obueMy 3HameHareno. CpaBHEHHE OOBIKHOBEHHBIX
npobeit. CrojxeHue U BIUMTaHHE OOBIKHOBEHHBIX ApoOei. YMHOKEHNE U IeJeHHE
OOBIKHOBEHHBIX APOOEH.

Apudmerndyeckue OeUCTBUS CO CMEIIAHHBIMU JIpOOsSMHU. ApudmeTHdeckre
neictBus ¢ ApoOHBIMU uuciaamMu. Cnocobwl payuoHanuzayuu 6vlYUCIeHUN U UX
npumeHeHue npu bINOIHEHUU 0elCmEUlI.

Hecamuunovie opoou

IIpeoOpa3oBaHue [JeCATUYHBIX Jpobell B 0OBIKHOBeHHBle. CpaBHEHUE
HecSITUYHBIX ApoOel. CiioKeHue U BhIUUTAaHUE AECSITHUYHBIX npobeit. OKpyrieHue
NEeCATUYHBIX ApoOed. YMHOXEHHe U  JelleHHe JEeCATHYHBIX  Jpobei.
IIpeobpazosanue 0bviKHOBeHHbIX Opobell 8 OdecamuyHvlie Opobu. Koneunvie u
beckoHeuHble decamuuitble OpoouU.

Yucna. PayuonanvHele yucaa

MHoxecTBO panuoHaJbHBIX uucen. CpaBHEHHME palMOHAIBHBEIX YHCEI.
JlelicTBHs ¢ palMOHAIBHBIMH 4UCIaMU. [Ipedcmasienue payuoHanbHo20 Yucia
oecamuyHol 0poovIo.

Jpobuo-payuonanvuslie golparceHus

IIpeobpasoBanue NpOOHO-TMHEHHBIX BBIPOKEHHI: CIIOKEHHE, YMHOXEHHE,
nenenue. Aneebpauueckas Opobv. Cokpawenue anzebpauueckux Opobeil.
IIpusedenue anecebpauveckux Opobeu k obwemy snamenamento. [elicmeus c
anzebpauveckumu OpoOAMU:  COJCEHUE, BbIYUMAHUE, YMHOJICEHUe, OeNeHue,
8036e0enue 8 Cmeneto. '

«/delicTBUTEIbLHBIE YHCIAY.

Payuonanvnoie uucna



M3o0paxkeHre 4ucesn Ha 4UCIOBOW (KOOpAWHATHOH) mpsiMoil. CpaBHeHHe
yucesl. Moayib yuciia, reoMeTpuyecKas HHTepIpeTauuss Moays yncia. JledcTBus
C TIOJIOXKUTEJIbHBIMHU U OTPULIATENIbHBIMHU YUCIaMU. MHOXECTBO LIEJIBIX YHCElL.

Koopounama mouku

OcHOBHbIE MOHSITUS, KOOPOUHAMHDBLL JIVY, paccmo;mue MedHCOYy MOUKAMU.
Koopounamuvr mouxu.

Hppayuonanvnoie uucna

IlonsiTHe uppalUMOHAIBHOIO 4YHcia. Pacrno3HaBaHWe HWpPpalHOHATBHBIX
quces.

MHnooicecmso OeticmeumenvbHvix yucei.

«IIpeoOpa3oBanue aJreOpandecKuX BbIpPasKeHH

Hppayuonanwvusie uucina

[IonsiTe uppalMOHAIBHOIO 4YHCia. Pacro3HaBaHWe HWpPpPAMOHATBHBIX
yrces. Ilpumepsl nokasarenscTB B anrebpe. /[eicmeus ¢ uppayuoHaivbHulMu
yucnamu:  YMHOOJICeHue, OeneHue, 8036edeHue 8 cmeneHb. Muoocecmeo
oelicmeumenvbHviX Yucell.

«YpaBHEeHHUS] U HEPAaBEHCTBa)

Pagencmea

YucnoBoe paBeHcTBO. (CBoOMCTBa YHCIOBBIX pPaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

Ypasnenua

IlonsThe ypaBHeHHMs M KOpPHS ypaBHeHus. [Ipedcmaenenue o
pasnocunvHocmu  ypaenenuti. QObnacme onpedenenus ypaeuweHus (obracmo
00NYCMUMbIX 3HAYEHULI NEPEMEHHOIL).

Juneiinoe ypagnenue u e2o KOpHu

Pelienve nMHEHHBIX ypaBHEHUH. Jlunelinoe ypasHeHue ¢ napamempom.
Konuuecmeo kopueu numelinozco ypasuenus. Pewenue numetinvlx ypasnenuii c

napamempom.
Keaopamnoe ypagnenue u e2o kopnu
KBagparusie YPaBHEHHUS. Henomnnsie KBaJpaTHble  ypaBHEHHS.

JINCKPUMHMHAHT ~KBaApaTHOro ypaBHeHHs. DopMmyna KOpHeW KBaapaTHOIO
ypaBHenus. Teopema Buema. Teopema, obpammnas meopeme Buema. Pemenue
KBaJIpaTHBIX ypPaBHEHHWM: MCIOJb30BaHUE (OPMYJBI JUIS HaXOXKIEHHS KOPHEH,
epaghuueckuli Memoo peuienus, paslodceHue Ha MHONCUmeny, noobop KopHeli ¢
ucnonvzoseanuem meopemol Buema. Konuuecmeo kopHeii kéadpamnoz2o ypasHenus
8 3asucumocmu om e2o ouckpumunanma. buxkeadpamnule ypaenenus. Ypaenenus,
c600uMble K TUHEUHbIM U KéaopamHbiM. Keadpammvle ypasnenus ¢ napamemponm.

/pobno-payuonanvusie ypasHenus

Pemrenne mpocredmmx ApoOHO-TMHEHHBIX ypaBHeHUM. Pewenue OpobHo-
PAYyUOHANbHBIX YPABHEHUIL.

Memoow: pewenus ypasnenuil: memoOvi pagHOCUNbHBIX NPeobpazosanuil,
Memoo 3ameHbl nepemMeHHol, 2paguueckuii memoo. Hcnonvzoeanue ceoticma
GyHKYULl npU peutenuu YpPasHeHUlL.

IIpocmeiuue uppayuonanvHule ypasHeHus 6uoa ,/ T i=a, \/ Fla)= \/ g(x)




Vpaenenus euoa X' =a.Ypasnenus 6 yenvix uucnax.
«BeposiTHOCTB COOBITHII

Cnyuaiinie coovimus

CnyyaliHple ONBITBI (3KCIIEPUMEHTHI), JIEMEHTApHbIE CIy4alHbIe COOBITHS
(ucxomel). BeposrHocTH 31eMeHTapHBIX coObIThi. COGBITHS B  CilydalHBIX
SKCIEPUMEHTAaX W OIaronpHATCTBYIOINUE 3JIeMEHTapHble COOBITHSA. BeposTHOCTH
CIIy4aHBIX COOBITUH. ONBITEI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUIMH.
Kitaccuyeckne BEpOSTHOCTHBIE OMBITHI C UCIIOJIE30BAHHEM MOHET, KyOMKOB.
«PyHKUUHN U TPAPHKH»
Dyukyuu. Ilonamue ynkyuu

JlexapTOBBl KOOPAMHATEI Ha INIOCKOCTH. POpMUpOBaHUe NPEACTABIEHHUH 0
METalpeIMETHOM TOHATHU «KOOPAMHATHI». CrocoObl 3amaHus  (QyHKIMIN:
aHAIUTHYECKUH, rpapudeckuil, Tabmuunblid. I'padux ¢ynkuum. IIpumeps
(QYHKIMH, TOMy4aeMBIX B IIpOIECCe HCCIEAOBAHHUS pasiMYHBIX pPEealbHBIX
NPOLECCOB U PeLIeHHUs 3aj1a4. 3HaueHne GyHKUUHM B Touke. CBocTBAa (yHKIMIA:
00/IacTh  ONpeNeNIeHUs,  MHOXECTBO  3HAYeHWH, Hyld, IPOMEXYTKH
3HAKOIIOCTOSIHCTBE, — YeMmHOCHb/HeYemHOCmb, TPOMEXYTKA BO3PACTaHUA U
yObIBaHus1, HauOoJbIllee U HaUMeHbIlee 3HadeHus1. ceneioBanye GpyHKIUN IO ee
rpaduky.

Juneitnaa ynkuyus

CaoiicTBa U rpaQuk nMHeHHON GyHKIMH. YTI0BOM KO3(QOHUIMEHT IPIMOiL.
Pacronoxenune rpajuka NuHEHHOH (QYHKINM B 3aBHCHMOCTH OT €€ YITIOBOTO
Koo duuuenta u csoboxHoro uneHa. Haxoowcoenue xkospguyuenmos nuneiinoi
QyHKyuu NO 3a0aHHLIM YCNIOBUAM: NPOXOJHCOEHUE NPAMOL 4epe3 08e MOUKU C
3A0AHHLIMU  KOOPOUHAMAMY, TNPOXOJICOEHUE NPAMOL uepe3 OaHHYI0 MOYKY U
napannenvHou OaHHO NPSMOII.

Keaopamuunan ghynkyus

CpoiictBa U rpaduk KBaapaTH4YHOM (yHKumu (mapaboma). [Tocmpoerue
2paguka keadpamuyHol QyHKYUU NO MOYKAM

Obpamnasa nponopuyuonaibHocmes

A k
CrolicTBa pyHKIUH y i y = —. I'unep6oa.
X X

«IIoc/ie10BaTeIbHOCTH H MPOTrPECCHH
Ilocneoosamenvnocmu u npozpeccuu

Yucnosas IIOCJIEI0BATEIBHOCT. [Tpumeps! YHUCIIOBBIX
TMOCNIeI0BAaTeIbHOCTEH. beckoHeuHble mocnenoBaTebHOCTH. ApudMeTHIecKast
nporpeccus 1 ee cBorcTBa. ['eomeTpuueckas nporpeccust. @opmyna obujeco unena
U CYMMbL N NEPBLIX UIEHO8 ApUDMEMUUECKOT U 2eOMEMPUYECKOLl NPOPecCuli
«HucsioBbIe H OYyKBeHHbIE BbIPAKEHH»

Yucnoevie u Gyxkeennsie sviparicenus

BrolpaxxeHne ¢ nepeMeHHOW. 3HaueHHMe BHIpaXKeHHS. 1lOACTaHOBKA
BBIpA)XKEHHUI BMECTO MEPEMEHHEBIX.

Lenvie gvipasicenusn

Crenenp ¢ HaTypalbHBIM IIOKa3aTelleM U ee CBOMCTBA. IIpeoGpazoBanust
BBIPKEHUH, COEPKAILNX CTEIIEHHU C HATypalbHbIM II0Ka3aTeleM.



OpHouneH, MHOrowieH. J[IeMCTBUS C OJHOYJIEHAMH W MHOTOYJICHAMHU
(cloXXeHWe, BbIYMTaHUE, YMHOXXeHHe). DOopMyJbl COKpAIeHHOTO YMHOXEHHS:
pPa3HOCTh KBaApaToB, KBaJpaT CyMMBbI U pa3HOCTU. Pa3noxkeHre MHOrodsjeHa Ha
MHOXUTEJIM: BBIHECEHHE OOIIero MHOXMHTENs 3a CKOOKH, TpYIIHUPOBKa,
npuMeHeHHe (QOpMyJ COKpAIlEHHOTOo yMHOXeHus. KBaapaTHbBI TpexulieH,
paslioKeHne KBaApaTHOIO TPEXUIeHa Ha MHOKUTEIH.

«IIpakTHYecKHe pacyeThbl O popMyIam)

BripaxeHnne ¢ mnepemeHHoW. 3HadeHHWe BblpaxxeHusd. IlojcTaHoBka
BBIpa)XEHUN BMECTO MIEPEMEHHBIX.

I]envie evipasicenun

Crenenb ¢ HaTypaJlbHBIM IIOKa3aTeleM W ee cBoicTBa. [IpeoOpazoBaHus
BBIpa)XKEHUH, COAEPIKALLUX CTEIIEHU C HATypaJbHBIM MTOKa3aTesIeM.

OnHouneH, MHOrowieH. JledcTBUS C OAHOWIEHAMH M MHOTOWICHAMH
(cnmo)xeHue, BEIUUTaHUE, yMHOXKeHUe). DopMyJibl COKpaIieHHOIO YMHOYKEHHS.
«CHcTeMbl HEPABEHCTB).

Cucmempol HepageHcme

CucreMbl HEpaBEHCTB C OJJHON NepeMeHHoM. PerreHne cucteM HEPaBEHCTB C
OJIHOHM IEepEeMEHHON: JIMHEeUHBIX, keadpamuuix. VI300pakeHune peleHus CHCTEMBI
HEPaBEHCTB HA YUCIIOBOM NPSIMOMN. 3alUCh PEIlIeHUs CUCTEMBI HEPaBEHCTB.
«I'eomerpuyeckue pUrypsol. Yriabn
Benuuuno

Benuuuna yrna. ['pagycHast mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEIPEHHOTO TPEyrolbHUKA. BHEIIHUI yros TpeyroibHuKa.
CyMMma yrioB TpeyroJjibHUKa '

«I'eomerpuyeckne purypsbl. JNIHHBDY
Otpabotka 3agau Ne 17 KUM OI'D

Duzypol 6 2ceomempuu u 6 OKpyHcarouiem mupe

['eomeTpuueckas ¢urypa. BHyTpeHHSs, BHemHsss o6mactu (QUrypsl,
rpanuna. Jlunuu u o6nacTH Ha IIIOCKOCTH. BhImykiias ¥ HeBBIMyKias (HUIYpEL
[Tnockas u nemnockas ¢urypsl. [Tonstue Bennmuunsl. nuHa. 3Mepenne JIMHEL
EnuHUIBI U3MEpeHUs JITUHBI

Beinenenue CBOMCTB  00BekTOB. DOpMHUpOBaHHME MPEACTABIEHUH O
MeTanpeAMEeTHOM NOHATHU «durypa». Touka, oTpe3ok, mpsiMasi, JIyd, JOMaHas,
IJIOCKOCTb, ~ Yrol, OHCCeKTpuca yria H ee CBOWCTBAa, BHABI YIJIOB,
MHOT'OYTOJIBHUKH, OKPY>KHOCTB U KPYT.

«Ilnomaab MHOrOyrojibHUKA
Hsmepenus u vtuucnenus v

[Tmomanu. Popmyibl NJIOIIAAX TPEYTOJNbHHKA, MapajjiejorpaMmMa M €ro
YacTHBIX BHJIOB, Tpamneuuu, ¢Gopmyna I'epoHa, dopmyna miomamd BbITYKIOTO
YEeTBIPEXYTOIbHUKA, (OPMYJIBEI AJTMHBI OKPYKHOCTH U IUIOLIaH KPyra
«HM3MepeHHs H BbIYHCTEHHUS
Hsmepenus u évruucinenus

[Tnomanu. @opMynbsl IUIOIIAAU TPEYrojJbHHUKA, MapajulejiorpaMMa U €ro
YaCTHBIX BUJOB, Tpameluu, (opMyna IO BBIMYKIOTO YETHIPEXYTOJIbHUKA,



GopmynBl AIMHBI OKPYXKHOCTH M IUIOIIAAX Kpyra. Ilimomans NpaBHIBHOIO
MHOTOYTOJIbHUKA.

Teopema [Tudaropa. Tpuronomerpudeckue COOTHOIIIEHUS B
IPsSIMOYTOJIBHOM TpeyrojbHuKke. TpuronoMmerpudeckue GyHKIMH yIiia.
«Teopernueckne acneKkTbD»

Teopernueckue acnexTel, TeOpeMbl, aKCUOMEI, ONpeieieHus, (HOpMyJIbI,
JIEMMBI.
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