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ITosicHuTeILHASA 3aNMUCKA

PabGouast mporpamma (akynpTaTuBHOro Kypca «M30paHHbIE BOMPOCHI
MaTeMaTuKu» g oOydarommxcss 9 Kiacca cocTaBieHa B COOTBETCTBUHU C
HOPMATUBHO-TIPABOBBIMU JOKYMEHTAMMU:

1. ®enepanpHblii 3akoH OT 29 nekabps 2012 romga Ne 273-03  «O6 obpa3oBaHUM B
Poccuiickon @enepannmn»;

2. ®enepalibHBI  TOCYJAPCTBEHHBIN  00pa3oBaTeNIbHBIA ~ CTaHJIapTa OCHOBHOTO
oO1ero oO0pazoBaHusl, YTBEPKICHHBIN NpUka3zoM MuHuctepcTBa o0pa3zoBaHus U
Hayku Poccuiickoit ®enepanmu ot 17.12.2010 Ne 1897, ¢ usmMeHeHHsIMU U
nomnonHeHussMu ot 29 nexabps 2014 r. N 1644, ot 31 nexabps 2015 r. N 1577,

3. ®enepanbHBI TIEPEUYCHb YYEOHWKOB, PEKOMEHIYEMBIX K HMCIOJB30BAHHUIO TIPH
peanu3aluu UMEIONIMX TOCYJapCTBEHHYIO aKKpEIUTalN0 00pa30BaTEIbHbBIX
MporpaMM HadyaJlbHOIO OOIIEro, OCHOBHOIO OOILIEro, CpPeaHEro OOIIero
oOpa3oBaHMsI, YTBEP)KIECHHOTO TMPHUKa30oM MUHHCTEPCTBA  TPOCBEIICHHUS
Poccuiickoit @enepanuu ot 28.12.2018 Ne 345

ean kypca:
CHUCTEMAaTH3alMs 3HAHUH M CIIOCO0O0B JCATEILHOCTH yYaIllUuXCs M0 MaTeMaTHKE 3a
KYpC OCHOBHOM IIKOJIbI, IMOATOTOBKa oOydJaromuxcs 9 kiacca K OCHOBHOMY
rOCyJJapCTBEHHOMY 3K3aMEHY 10 MAaTEMATHKE.

3amaum Kypca:

e 3aKpenuTh OCHOBHBIE TEOPETUUECKUE TOHATUS U ONPEACIICHUS 10
OCHOBHBIM U3y4Ya€MbIM pa3ieiaM;

e OtpaboTaTh OCHOBHBIE THIBI 3a7ad u3y4daemMbix THIOB KHM
«Anredpa» u «I'eoMeTpus» U UX AITOPUTM PEIICHUS;

e (CnocoOCTBOBaTh  HWHTEIJIEKTYaJIbHOMY  Pa3BUTHIO  YYallUXCH,
dbopMUpOBaHUIO KauyecTB MBIIIICHUS, XapaKTEPHBIX TUTSt
MaTeMaTUYECKOU JIeSITEIbHOCTH U HEOOXOJIUMBIX YUYCHHUKY IS
YCIEIIHOM CJjadyd WTOTOBOW aTTecTalluu, IS OO0Ied coluaibHON
OPUEHTALINY;

e AKIIEHTHUPOBAaTh BHUMAHHE YYaIllUXCS Ha E€IUHBIX TPeOOBAHHAX K
npaBuiiaM OOPMIICHUS PA3IMYHBIX BHJIOB 3a/JlaHUM, BKIIFOYACMBIX B
WTOTOBYIO aTTECTALMIO 32 KypC OCHOBHOM HIKOJIBL.

e (CnocoOCTBOBaTh CO3/IAHUIO YCJIIOBHM OCMBICIICHHOCTH YYCHUS,
BKJIFOYEHUSI B HEro OOydYarolierocss Ha YpPOBHE HE TOJBKO
VHTEJJIEKTYaJIbHOM, HO JMYHOCTHOW WU COLMAIIBHOW AKTUBHOCTH C
MPUMEHEHHEM TEX WJIM UHBIX METOJIOB 00yUYCHHS.

[Iporpamma ¢akynbTaTUBHOTO Kypca «V30paHHbIE BOIIPOCHI MAaTEMaTHUKW»
npeaHa3HayeHa JUisl MOBbIMIEHUS 3(()EKTUBHOCTU MOArOTOBKHU oOydarouiuxcs 9
KJlacCa K OCHOBHOMY TIOCYJapCTBEHHOMY OJK3aMEHY [0 MaTeMaTHKe 3a Kypce
OCHOBHOM ILIKOJIBI U MPEeIyCMaTPUBAET UX MOJATOTOBKY K AajIbHEHIIIEMY 00yUYEHUIO



B CpEIHEN IIKOJe»; HaNpaBJIeH Ha BOCIOJHEHHE HEIOCTAlOIUX 3HAHUM,
O0TpabOTKy NMPUEMOB PELICHUS 3aJJaHUI Pa3IUYHbIX TUIIOB U YPOBHEH CII0)KHOCTH
BHE 3aBUCHUMOCTH OT (POPMYJIUPOBKH, a TAKKE OTPAOOTKY THIOBBIX 33JaHUN IIO
MaTeMaTHKE Ha TECTOBOM MaTepHaje; MO3BOJUT CUCTEMATU3UPOBATh U YIIyOUTh
3HaHUS yJallluXcsl O Pa3InYHbIM pazjenaM Kypca MaTeMaTUKU OCHOBHOM IIKOJIbI
(apudmetuke, anredpe, CTaTUCTUKE, TEOPUU BEPOSITHOCTEN U TEOMETPUN).

IIporpamma Kkypca cocraBieHa Ha OcHOBe OO0s3aTe€IbHOT0O MHHHUMYyMa
colepkaHusi 00pa3oBaTENbHBIX MPOrpaMM IO MAaTeMAaTHKE W TPeOOBAaHMM K
YPOBHIO MOATOTOBKH BBIMTYCKHUKOB OCHOBHOHM MIKOJIBI, ¢ yueToM Creuuduxarmm
KM nna npoBenenust B 2025 r. UTOrOBOM aTTecTallMd MO MAaTeMaTUKE H
Koaudukaropa npoepsiembix TpeboBanuii k pesyiabTaram ocBoeHuss OOIT OO0 u
AJIIEMEHTOB COJEPIKAHMUS.

Ha wusydenue ¢akynpTaTBHOrO Kypca otBeaeHo 17 daca, 0,5 daca B
HEJIEIIO.

Ilnanupyemblie pe3yabTaThl 0CBOCHUS MPOrpPaMMbl Kypca

Jluunocmuowle pe3ynromamol.

eOTBETCTBEHHOE OTHOIIEHHWE K YYEHHMIO, TOTOBHOCTh M CIIOCOOHOCTh K
CaMOpPa3BUTHUIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMM K OOYYEHUIO U
MMO3HAHWUIO, OCO3HAHHOMY BBIOOpPY W IOCTPOCHHUIO AAlbHEWIIEH WHAWBUAYaIbHOU
TpaekTopuu oOpa3oBaHUsI Ha ©Oa3e OpPUEHTUPOBKM B MUpe Tmpodeccuili u
podeCCUOHANIBHBIX MPEANOYTEHUNH, C YYE€TOM YCTOWYMBBIX IMO3HABATEIBHBIX
MHTEPECOB, a TakKe Ha OCHOBE (OPMUPOBAHHUS YBAXKHUTEIBHOTO OTHOILICHUS K
Tpyny.

e DopmupoBaHUE 1I€JIOCTHOT'O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH.
¢(OCBOCHHE COLIMATIBHBIX HOPM, MPABUJI MOBEAEHUS, pojed U (HOpM COLUATBHON
KU3HU.

ePa3BuTHE MOpPATBLHOTO CO3HAHHUS U KOMIIETEHTHOCTH B PEIICHUH MOPATbHBIX
po06sieM Ha OCHOBE TUYHOCTHOTO BBIOOPA, (POPMUPOBAHNS HPABCTBEHHBIX UYBCTB U
HPaBCTBEHHOT'O TIOBEJICHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHUS K
HPaBCTBEHHBIM IMTOCTYITKaM.

eDopMHUpOBaHHE KOMMYHUKATHBHON  KOMIETEHTHOCTM B  OOIIEHWH U
COTPYJIHUYECTBE.

e DopmupoBaHue CIIOCOOHOCTH K HMOITMOHAILHOMY BOCIIPHUSTHIO
MaTeMaTU4eCcKnX 00bEKTOB, 3a/1a4, PEIICHUHN, PACCYKICHUI

Memanpeomemnuie pe3ynvmameol 00yUeHUs]

Pecynamuenvie YY/|

® ONpenesATh COOCTBEHHBIE MPOOJIEMBI W TPHYMHBI WX BO3HUKHOBECHHS IPH
paboTe ¢ MaTeMaTUYECKUMH O0BEKTaMU;

¢ (opmynupoBaTh COOCTBEHHBIC BEPCUU WUITU IPUMEHSTH YK€ U3BECTHBIE (POPMBI
Y METOJIbI PEIICHUSI MAaTEeMaTHIEeCKOW TPoOIeMbl, POPMYyIUPOBATH MIPEATIONOKECHHUS
U CTPOUTH TUTIOTE3bI OTHOCUTEIHLHO PACCMATPUBAEMOTO OOBEKTA U MPEIBOCXHUIIATH
pe3yNbTaThl CBOEH y4eOHO-1103HABATEIbHON eI TEIbHOCTH;



® OnpenensaTh NyTH JOCTWKEHHS 1eJNel W B3BELIMBATh BO3MO>KHOCTH
paspenieHusl OmNpeeieHHbIX yueOHO-TIO3HABATEIbHBIX 3a/Jad B COOTBETCTBUU C
ONPEICIICHHBIMU KPUTEPUSIMH U 33]]a4aMU;

® BBICTpPaWBaTh COOCTBEHHOE O0pa30BaTEIbHOE MOANPOCTPAHCTBO IS
paspenieHusi ONpeieIEHHOT0 Kpyra 3ajay, OnpeleisaTh U HAXOAUTh YCIOBUS IS
peanu3aiuy uaeH u miaHoB (caMmoo0ydeHune);

® CaMOCTOSITENIbHO BBIOMpPATh Cpeau MpPEeJIOKEHHBIX PECYpCOB Hauboiiee
abdexTuBHBIE W 3HAYUMBbIE TpU paboTe C OMNpeeICHHOW MaTeMaTUYECKON
MOJENBIO;

® YMEThb COCTAaBJATh IUIAH pa3pelICHUs OIPEECICHHOr0 Kpyra 3ajad,
UCITIOJIb3Ysl PA3JIMYHBIE CXEMbI, PECYPCHI IMOCTPOCHHS AHUArpamMM, MEHTAIbHBIX
KapT, HO3BOJISIFOLIUX [MPOU3BECTH JIOTUKO - CTPYKTYPHBI aHAIU3 3a/1a4K;

® YMETh IUIAHUPOBATh CBOM 0Opa30BaTENIbHBIA MapLIPyT, KOPPEKTUPOBATH U
BHOCUTH OIPEJIEICHHbIE W3MEHEHMs, KaYeCTBEHHO BIMAIOIIME HAa KOHEYHBIN
MPOJYKT yueOHO-TI03HABATEIHHON JEATEILHOCTH;

® YMEHHME Ka4e€CTBEHHO COOTHOCUTh CBOU JIEWCTBUS C IPEIBKYIIAEMbIM
UTOTOM y4€OHO-TIO3HABATEJIbHON JEATEIBHOCTH IOCPEJACTBOM KOHTPOJIS U
IUIAHUPOBaHMUsI y4eOHOro Impolecca B COOTBETCTBUM C  H3MEHSIOIIUMUCA
CUTyallUssMM M TPUMEHSEMBIMU CpeACTBaMHM U (popMamMu  OpraHu3aiuu
COTPYIHHYECTBA, & TAKKE UHANBUIYATIbHON paOOThI HAa YPOKE;

e yMEHHE OTOMpATh COOTBETCTBYIOLIME CPEACTBA peaju3aluyd pEeLIeHUs
MaTeMaTUYeCKUX 3a7ad, MNOA0MpaTh WHCTPYMEHTHI [JIsl OLIEHUBAHMS CBOEH
TPaeKTOPHUH B pabOTe C MATEMATUYECKUMHU MMOHATUSIMHU U MOJICIISIMU;

Ho3nasamenwvnvie YY/1

® YMEHHME ONPEIEIATh OCHOBOIIOIATAIOIIEE MOHATHE U NPOU3BOIUTH JIOTHKO-
CTPYKTYPHBIA aHaIU3, ONPEIETATh OCHOBHBIE MPU3HAKU U CBOICTBA C MOMOUIBIO
COOTBETCTBYIOILIUX CPEJICTB U NHCTPYMEHTOB;

® YMEHHE NPOBOAUTH KIACCU(UKAIUIO OOBEKTOB HAa OCHOBE KPHUTEPHUEB,
BBIICJISITH OCHOBHOE Ha JOHE BTOPOCTENICHHBIX JIaHHBIX;

® YMEHHE IMPOBOJUTH JIOTMYECKOE PACCYXKICHUE B HAIMPABICHUU OT OOIIMX
3aKOHOMEPHOCTEU M3y4aeMOM 3a/1a4M 10 YaCTHBIX PACCMOTPEHHUM;

® YMEHHE CTPOUTh JIOTMUECKHE PpACCYKJICHHUS Ha OCHOBE CHCTEMHBIX
CpPaBHEHUN OCHOBHBIX KOMIIOHEHTOB M3y4aeMOI0 MaTEeMaTHYECKOTO pasjesia WM
MOJIEJIN, TOHSTHUS WM KJIACCOB, BBIJEISIS ONPEEICHHbIE CYILIECTBEHHBIE MPU3HAKU
WU KPUTEPUH;

® YMEHUE BBISIBISATH, CTPOUTh 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTUYHOCTD
COOTBETCTBYIOIIMX LIETIOYEK pacCyXKIeHUN mnpu paboTe ¢ MaTeMaTHYECKHUMHU
3alayaMi, yMETh MOJPOOHO W CXATO MPEACTABIATH ACTAIM3AINI0 OCHOBHBIX
KOMIIOHEHTOB TP JOKA3aTEIbCTBE MOHITUI U COOTHOILIEHU Ha MaTEMAaTHYECKOM
A3BIKE;

®YMCHHE OPraHU30BbIBATH TOMCK U BBIABIATH MPUYUHBI BO3HHUKAIOIINX
MpOLIECCOB,  fABJIICHUM, HauOosiee BEpoOsATHbIE  (AKTOPBL, IO  KOTOPHIM
MaTEeMaTUYECKUE MOJEIN U OOBEKTHI BEAyT ceOs MO ONpeeIeHHBIM JIOTHUYECKUM



3aKOHaM, YyME€Th MPHUBOAUTH NPUUUHHO-CJICJACTBEHHbIA aHAIU3 TOHSTHUH,
CY>XJIE€HUN U MaTEMAaTUYECKUX 3aKOHOB;

®YMEHHUE CTPOUTh MATEMATUYECKYI0 MOJEIb NPU 3aJaHHOM YCJIOBHUH,
oOJaaromiel OmpeaeICHHBIMU ~ XapaKTepUCTHKaMH OOBEKTa MpH HAJTUIUHU
OTIPEJICJICHHBIX KOMIIOHEHTOB (hOPMUPYIOIIETOCS MPEANoIaracMoro moHATHS WU
SIBJICHHS,

®YMEHUE IMEPEBOAUTh TEKCTOBYK) CTPYKTYPHO-CMBICIOBYIO COCTABIISIONIYIO
MaTEeMaTU4YeCKON 3a/auyd Ha S3BIK TPaUuecKoro OTOOpaXEHUsS - COCTABICHUS
MAaTEMATHYECKON MOJEH, COXPAHSIOIIECH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKHU;

eYMECHUE 3a/1aBaTh IUIAaH PEHICHHS MaTEMAaTHYECKOW 3aJayd, peain30BbIBATH
aNTOPUTM JCHCTBUM KaK IOIIAroBOM HWHCTPYKIMH JJIs pa3perieHus y4eOHo-
MO3HaBaTeILHOM 33124,

®YMEHUE CTPOUTH JOKA3ATEIHCTBO METOAOM OT IPOTUBHOTO;

eyMeHHE PaboTaTh C MPOOJEMHON CUTYaIIMEH, OCYIIECTBIISITE 00pa30BaTEIbHbBIN
MPOIIECC TOCPEACTBOM TIIOMCKAa METOJIOB M CIIOCOOOB paspelieHus 3ajayu,
OTPENICNIATh T'PAHUIIBI CBOETO 00PA30BATEIBLHOTO IMPOCTPAHCTBA;

®YMETh OPHUEHTUPOBATHCS B TEKCTE, BBIABIATH IJIABHOE YCIOBUE 3aJaud U
yCTaHaBJIMBATh COOTHOIIICHUE PACCMAaTPHUBACMbIX O0OBEKTOB;

® YMEHHE MEPEBOIUTh, HHTEPIPETUPOBATH TEKCT B UHBIE (POPMBI MPEICTABICHUS
MH(pOpMaIU: CXEMBI, THarpaMmbl, rpaduuecKoe NpeICTaBICHUE JaHHbIX;

Kommynuxkamuenwvie YY/1

eyMeHHE paboTaTh B KOMaHje, (pOpMHUpOBaHHE HABBIKOB COTPYJHHYECTBA W
y4eOHOr0 B3aMMOJIEHCTBUS B YCIOBHUSX KOMAHIHOW HWIPbl WM HHOW (POpPMBI
B3aUMOJICUCTBUS;

eyMEHHE pachpeiesisITh POJId U 3aJayd B paMKax 3aHsATHS, POpMHUPYS TaKkKe
HaBBIKM OPTaHU3aTOPCKOTr0 XapaKTEpa;

®yMCHHE OILICHUBAaTh MPABWIbHOCTh COOCTBEHHBIX JICHCTBUM, a TakKxke
JESITEIbHOCTH IPYTUX YYACTHUKOB KOMAH/IbI,

®KOPPEKTHO, B paMKax 3aJlad KOMMYHHUKAIUH, (POpMyIHMpOBaTh U OTCTaWBaTh
B3TJISIJIBL, apryMEHTUPOBAaTh  JIOBO/IHI, BBIBOJBLI, a TakXe BBIJIBUTATh
KOHTApTyMEHTHI, HEOOXOIUMBIC /IS BHISBIICHHS CUTYAllMH yCIieXa B PEIICHUU TOU
WA MHOM MaTeMaTHYEeCKOM 3aJ1auM;

®yYMEHHE MOJIb30BAThCSI MAaTEMAaTUUECKUMU TEPMUHAMU JJIS pelieHus y4eOHO-
MO3HABATEIbHBIX 3aJay, a TaKXke CTPOUTh COOTBETCTBYIOIIME PEUYEBBIC
BBICKA3bIBAHUSI HA MATEMaTHYECKOM SI3BIKE IJI1 BBICTPAWBAHUS MATEMATHYECKOU
MOJIEIIH;

®YMETh CTPOUTh MATEMAaTHUYECKHE MOJEIU C IOMOIIBI0 COOTBETCTBYIOLIETO
IPOTrPaMMHOTO 00ECIIeYeHUsI, CEpBUCOB CBOOOHOTO OTIAJICHHOTO JIOCTYIIA;

®yMETh I'PAaMOTHO U YETKO, COTjiacHO npapwiam odopmiieHuss KUM-a 3aHocuth
MOJTyYECHHBIE PE3YJIbTAThI - OTBETHI.

Ilpeomemuvble pesynomamoi:

e bopMHUpOBaHNE HABBIKOB ITIOMCKAa MAaTEMAaTHYCCKOIO METO/a, aJllfOpHTMa M
MOMCKA PEIICHUS 33/la4d B CTPYKTYpE 3a/1ay ;



e hopMUpOBaHHE HaBbIKA PEIICHUS OMPEJEICHHBIX TUIIOB 3aJa4 B CTPYKTYype
3ajad4;

eyMeHHE paboTaTh ¢ TAOIHMIIAMH, CO CXEMaMH, C TEKCTOBBIMH JTAHHBIMH; YMETh
peoOpa30BEIBATh 3HAKA U CHMBOJIBI B JIOKA3aTEICTBAX M MPUMEHIEMBIX METOAAaX
JUTSI petiieHust 00pa3oBaTeNbHbIX 33/1a4;

®yMCHHE MPHUBOJUTH B CHUCTEMY, COIOCTaBJISITH, 0000IIAaTh U aHAIU3UPOBATH
HH(pOpMAITMOHHBIE KOMIIOHEHTHl MaTEMaTHIECKOT0 XapaKkTepa U yMETh MPUMEHSTh
3aKOHBI U MPaBUJIA JIJIS PEIICHUS KOHKPETHBIX 33/1a4;

®YMCHHE BBIJICIATh TVIABHYI0O U H30BITOUYHYIO HHGOPMAIIUIO, MPOU3BOIUTH
CMBICJIOBOE€ C)KaTHE MaTeMaTH4YECKHX (PAKTOB, COBOKYIMHOCTH METOJOB U
CIIOCOOOB PEIICHUS; YMETh MPEJCTABIATh B CIIOBECHON (hOpME, UCIIOIB3YST CXEMBI
U pa3IuYHbIE TAOMUIEI, TpaQUKA W JUAarpaMMbl, KapThl MOHATHA W KIIACTEPHI,
OCHOBHBIE UJIEHU U IUIAH PEIICHUS TOW WJIM MHOM MATEMATUYECKOM 3a/1a4H.

TpeOoBaHus K YPOBHIO MOATOTOBKH YYAIIUXCS

HarypaJjbHbie ynciaa. {poou. PanuonanbHbie yuciaa

Buinycknuuk nayuumcs:

® [IOHUMATh OCOOCHHOCTH JCCATUYHON CUCTEMbI CUHUCIICHUS;

® OIIEPUPOBATH MOHSITUSIMU, CBI3aHHBIMU C JCIMMOCTBIO HATYpaJbHbBIX YHUCEIT,

®BLIPAXKATH YKCJIa B 9KBUBAJICHTHBIX (hopMax, BEIOMpast Haubosee MoAXOSILYI0
B 3aBUCUMOCTH OT KOHKPETHOW CUTYaIlHH;

®CpaBHMBATH U YIOPSAJ0YMBATh pallUOHAIBHbBIC YHCIIA,;

®BLINIOJIHATh BBIUYUCICHUA C pallMOHAIBHBIMM YHMCJIAMM, COYETas YCTHBIE U
MUCHbMEHHBIE TPUEMBI BBIYMCIICHHUM, TPUMEHEHUE KAJIbKYISATOPA;

®LICTI0JIb30BATh TOHSATHUS W YMEHHS, CBSI3aHHBIE C MPOMOPLHOHAIBHOCTHIO
BEJIMYMH, TPOIIEHTAMU, B XOJIe¢ PEIICHUS MaTeMaTH4YeCKUX 3ajad U 3ajad u3
CMEKHBIX TIPEIMETOB, BBITOJIHATH HECI0KHBIC MPAKTUYECKUE PACUETHI.

JleiicTBUTE/IbHBIE YHCJIA

Buinyckuuk nayuumcs:

® ICIOJIb30BaTh HayaJIbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIbHBIX
quCe;

e ONepupoBaTh TOHSATHEM KBaJpaTHOTO KOpHS, TMPUMEHIThH €ro B
BBIUHCIICHUSX.

AJsredOpanyecKue BbIPpAKEHUA

Buinyckuuk nayuumcs:

® OIEpUpPOBATH MOHSITUAMU «TOXIECTBOY, «TOXKJIECTBEHHOE
npeoOpa3zoBaHuey, penaTh 3aa4n, CoJepxKaliiue OyKBeHHbIC JaHHBIC, paboTaTh C
dbopmynamu;

®  BBINIOJHATH NMPEOOPA30BaHUS BhIPAKEHUHN, COIEPIKAIINUX CTEMEHU C LEJIBIMU
MOKa3aTes MU U KBaJIpaTHbIC KOPHU;

® BBINIOJHATH TOXKJACCTBEHHBIC MPEOOpPa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI JSUCTBUN HAJl MHOTOUJICHAMH U aJIre0OpandecKUMu APOOsSMH;

®  BBINOJHATH Pa3JI0KEHUE MHOTOUJICHOB Ha MHOXKHUTEJIH.

YpaBHeHust

Buinycknuk nayuumecs:




epeniaTh OCHOBHBIE BHUJBI PALMOHAJIBHBIX YPAaBHEHUN C OJHOW IIEPEMEHHOM,
CUCTEMBI JIBYX YPaBHEHHUH C JBYMS IEPEMEHHBIMY;

®[IOHMMAaTh YPABHEHHE KAaK BAKHEUIIYI0 MATEMATHUYECKYI0 MOJENIb IS
ONHCAHMS U WU3YYEHUS PA3HOOOPA3HBIX PEAIbHBIX CUTyalluid, pelaTh TEKCTOBBIE
3a/1auy aNreOpandecKuM METOJIOM;

®[IPUMEHATh TpapUuecKUe NPEICTaBICHUA Il HUCCIEJOBaHMs YpaBHEHU,
VICCJIEIOBAHNS M PELICHUS] CUCTEM YPABHEHHM C JBYMS IIEPEMEHHBIMM.

HepaBencrBa

BuinyckHuk nayuumcs:

® I[IOHMMAaTb W IIPUMEHATH TEPMHUHOJIOTHIO U CHUMBOJIMKY, CBSI3aHHBIE C
OTHOILIEHHEM HEPABEHCTBA, CBOWCTBA YUCIIOBBIX HEPABEHCTB;

® pellaTh JMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW M HUX CHCTEMBI;
pemaTh KBaJpaTHbIe HEPABEHCTBA C OMOPOM Ha rpaduyecKre MpeaCTaBICHHS.

OcHoBHbIe IOHATHSA. UHCI0BbIE PYHKUIMHU

Buinycknux nayyumes:

®[IOHMMAaThb M HUCIOJb30BaTh (DYHKLUHMOHAJIbHbIE MOHATUS W S3bIK (TEPMHHBI,
CUMBOJINYECKUE 0003HAUEHU);

®CTPOUTH IPAPUKU IIEMEHTAPHBIX (YHKLUUN; UCCIEI0BATh CBOMCTBA YHCIOBBIX
(yHKUMIA Ha OCHOBE U3yYEHHUsI IOBEJICHUS UX TPa(UKOB;

e[IOHMMAaTh (YHKIUIO Kak BaXKHEHMIIYI0 MaTeMaTHYEeCKyl0 MOJEIb IS
ONMCaHUsA  IIPOLECCOB W  SBICHUW  OKpPYXKalolero MWpa, IPUMEHATHb
(YHKIIMOHAJIBHBIA S3bIK JJISl ONKCAHUS M HCCIENOBAaHUS 3aBUCUMOCTEH MEXIy
($u3NYECKUMHU BEIMUMHAMU.

OnucarenbHasi CTATHCTHKA

Buinycknuk nayuumes:

® JCHOJIb30BaTh MPOCTEHIIME CHOCOOBl  MPEACTABICHUS M aHaIM3a
CTaTUCTUYECKUX TAHHBIX.

CiyyaiiHbie COOBITHSI M BEPOSITHOCTD

BorInyCKHMK HAY4YHUTCH

® HaxOJUTh OTHOCUTEIbHYIO YACTOTY U BEPOSITHOCTh CIIy4alfHOTO COOBITHSI.

KomOunaropuka

e BEIYyCKHUK Hay4MTCs peliaTbh KOMOMHATOpPHBIE 3aJayd Ha HAXO0XKJICHUE
yuciaa 00bEKTOB WM KOMOMHALIMM.

Harasinnas reomerpust

Buinycknuk nayyumes:

® pacloO3HAaBaTh HA YEPTEkKaAX, PUCYHKAX, MOJEIAX M B OKPYKAIOIIEM MHpE
IUIOCKHE U TIPOCTPAHCTBEHHBIE TEOMETPpUUYECKUE QUTYPBDI;

® pacrmo3HaBaThb pa3BEPTKH KyOa, MPSIMOYTOJBHOIO MapajleNenumnesaa,
IPaBUIBHOM MUPaMUbl, HUJIUHAPA U KOHYCA;

® CTPOUTh Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Mapalieienuneaa;

® OmpefeNsaTh MO JUHEHHBIM pa3MepaM pa3BEPTKU (PUTYphl JIMHEHHbBIE
pa3mepsbl camoit pUrypsl 1 Ha00OPOT;

® BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO Mapaljiesienumeaa.

I'eomerpuyeckue purypol




Buinycknux nayyumes:

® TI0JIb30BAThCS A3BIKOM I'€OMETPUHU JJIsI ONUCAHUS TPEIMETOB OKPYKAIOIIETO
MHUpa U UX B3aUMHOTO PACIIOI0KEHUS;

® pacrmo3HaBaTh M H300pakaTh HAa YepTekKaX U PUCYHKAX TCOMETPHUUECKUE
burypsl U X KOHQUTYPALIUH;

® HaXOJUTh 3HAYCHUS JJIUH JIMHEWHBIX 3JIEMEHTOB (PUTYp W MX OTHOIICHUS,
rpaaycHyto mepy yrioB oT 0° go 180°, mpumeHsisi omnpenesieHusi, CBONCTBA U
NpU3HAKU (QUIYp U UX DJIEMEHTOB, OTHOIIEHUS (uryp (paBeHCTBO, Moaodue,
CUMMETPHH, IOBOPOT, NapaJJIEIbHBINA MEPEHOC);

® ONEpPUPOBATh C HAYAJIbHBIMU MOHATHSMU TPUTOHOMETPUM U BBINOJIHSITH
AJIEMEHTApPHBIE Onepanuy HaJ GyHKIUSIMHE YTIIOB;

e pemarh 33Ja4d Ha JOKAa3aTelIbCTBO, ONUPAsCh HA HM3YyYCHHBIE CBOMCTBA
buryp ¥ OTHOWICHWM MEXIYy HUMHU U TNPUMEHSAS H3YYCHHBIE METO/IbI
JI0Ka3aTeJbCTB;

e pemaTh HECIOXHBIE 3aJa4yd  Ha TIOCTPOCHHE, IIPUMEHSISI OCHOBHBIC
aJITOPUTMBI TOCTPOEHHUSI C TOMOILBIO UPKYJIS U TUHEUKU;

e peuaTth NPOCTEUIINE TUTAHUMETPUYECKHE 3341 B IPOCTPAHCTBE.

HN3mepenne reoMeTpuYeCKUX BeJTHYHH

Buinycknuk nayuumecsi:

® 1ICTOJIb30BaTh CBOMCTBA U3MEPEHUS [IIMH, ILIOMIAAECH U YIJIOB IIPU PEUICHUU
3a/lad Ha HaXOXKJEHHE JJIMHBI OTPE3Ka, IJMHBI OKPYKHOCTH, JIMHBI OYyTU
OKPY>KHOCTH, TPaAyCHOW MEPHI yTJIa;

® BBIUKCIISITH IJIOIIAAN TPEYTOJIbHUKOB, IPIMOYTOJIBHUKOB, M1apalIeIOrPaMMOB,
Tpaneuun, KpyroB U CEKTOPOB;

® BLIUKCIISITH JJIMHY OKPYKHOCTH, JJIMHY JTYTH OKPY>KHOCTH;

®BBLIYUCIIATh JIJIMHBI JIMHEWHBIX AJIIEMEHTOB (UTYp M WX YIJIBl, HCIOIb3YS
dbopMyIIbl JIIMHBI OKPY>KHOCTH U JJIMHBI AYTH OKPY>KHOCTH, (DOPMYJIbI TIJIOMIAIEH
buryp;

epemaTh 3a/Jlaud Ha JIOKa3aTeJIbCTBO C HCIOJIb30BaHUEM (HOPMYJ JUTHHBI
OKPYXHOCTH U JIJIMHBI YT OKPY>KHOCTH, POpMYII IIomaaen puryp;

epeniaTh MNPAaKTUYECKUE 3aJa4M, CBSI3aHHBIE C HAXOXKICHHEM T€OMETPUYECKHX
BEJIMUMH (UCTIONB3YsI TP HEOOXOJUMOCTH CHPABOYHUKA U TEXHUYECKHUE
CpE/CTBA).

Koopaunarsl

Buinycknux nayyumes:

® BBIYUCIATH JJIMHY OTpe3Ka IO KOOpAMHATaM €ro KOHIIOB; BBIYUCISTH
KOOPAMHATHI CEPENHBI OTPE3KA;

® UCIOJB30BaTh KOOPJUHATHBIM METOJ MJII W3YYEHUs] CBOMCTB MPSAMBIX U
OKPYKHOCTEM.

Conep:xxanmue Kypca

«IIpakTHKO-OPHEHTHPOBAHHBIE 32IaHU



TabmuuHoe u rpaduveckoe MpeaCcTaBICHUE JAHHBIX, UIAH U CXeMa,
U3BJICUCHUE HYKHOU nH(popmaiuu. M3MeHunBoCTh Mpu n3Mepenusix. Pemaromniue
npaBuia. 3aKOHOMEPHOCTH B U3MEHUYMBBIX BeTUYMHAX. Boruucnenus u
npeoOpa3zoBaHue BennynH. VcciienoBanre mpocTelmX MaTeMaTHuYeCKuX
MOJIEJIEH.

«BpIyuc/IeHUsI U Peodpa30BaAHNS

Jlelicmeus ¢ HamypanbHBIMU YUCAAMU

CrnoxeHrie W BBIYMTAHUE, KOMIIOHCHTHI CJIOKEHUS W BBIUUTAHUS, CBS3b
MEXIy HUMH, HAXOXKIECHUE CYMMBI U Pa3HOCTH, U3MEHEHHWE CyMMBI U Pa3HOCTHU
IIPY U3MEHEHUN KOMITOHEHTOB CJIOKEHUS 1 BEIYUTAHMS.

YMHOKEHHUE U JIeJICHUE, KOMITOHEHThI YMHOXEHUS U JCIICHUS, CBSI3h MEKIY
HUMHU, YMHOXXEHHE W CJIOKEHHE B CTOJIOWMK, JEJICHUE YTOJIKOM, IPOBEPKa
pe3ynbTaTa ¢ MOMOIIBIO MPUKUIKA U 00PAaTHOTO TCUCTBUS.

Yucnoevie svipasricenus

YuciioBoe BhIpaKEHUE U €r0 3HAUCHHUE, TTOPSIOK BBITTOJIHEHUS IEHCTBHM.

/JIpoou. OodviknosenHwvle Opoou

Hons, 4dactb, ApoObHOe uucio, ApoOb. JIpoOHOe dYHCIIO Kak pe3ysbTatr
nenenusi. [IpaBunbHble U HENMpaBWIbHBIE APOOH, cMelIaHHas IpoOb (CMeIaHHOoe
4KCII0). 3alMuch HATYPAJIbHOTO YKCIa B BHUJIE JPOOU C 3aJaHHBIM 3HAMEHATEJIEM,
npeoOpa3zoBaHue CMENIaHHOM JIpoOU B HETIPABUIIbHYIO APOOL M HA00OPOT.

[IpuBenenue apodeil k 0bmeMy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX
npo0Oeit. CrnokeHue U BhIUUTaHUE OOBIKHOBEHHBIX APO0ei. Y MHOKEHUE U JICTICHUE
OOBIKHOBEHHBIX JPOOEH.

Apudmernyueckre ACUCTBUS CO CMEIIAHHBIMHU APOOSIMU. ApudMeTHuyecKue
JnercTBUS ¢ OpOOHBIMU umcliaMu. Cnocobvl payuoHaiu3ayuu GblYUCIeHUl U UX
npUMeHeHue npu 8bINOJIHEHUU OetiCMBUI.

Jecamuunvie opoou

[IpeoOpazoBanue JnecATUYHBIX JApoOel B 0ObIKHOBeHHBIE. (CpaBHEHHE
JECATUYHBIX JApooOeit. ClioKeHUe U BhIYUTAHUE JCCITUYHBIX Apobeit. OkpyrieHue
JNECATHYHBIX  ApoOel. YMHOXEHHWE U JeJeHHe  JeCATHYHBIX  JIpOOCH.
Ilpeobpazosanue o006viKHOBEeHHbVIX Opobell 6 Odecamuunvle O0pobu. Koweumwvie u
beckoHeuHble OecamuyHvle OpoouU.

Yucna. Payuonanshsie uucaa

MHOXECTBO parMoHaIbHEIX urcell. CpaBHEHHWE palMOHAIBHBIX YHCE].
JleficTBUS ¢ parMOHALHBIMU 4YHCIIaMU. [Ipedcmasienue payuoHaibHO20 YUCLA
decsamuyHol 0poobio.

JIpo6no-payuonanvhole 8viparceHus

[IpeobpazoBanrie APOOHO-TMHEHHBIX BBIPAKEHUMN: CIIOKEHUE, YMHOXEHUE,
nenenue. Aneceopauueckas Opoow. CokpaweHue ancedbpauueckux Opooell.
Ilpusedenue ancebpauueckux opobeti Kk obwemy 3HamenHamenio. [lelicmeus c
aneeopaudeckumMu OpooAMU: CNOJCEHUe, BblYUmMAaHUue, YMHOJCEeHUe, OelleHue,
8038€0€HUe 8 CINENEHb.

«JlefiCTBUTEIbHbIE YHCIIA».

Payuonanvuvie uucna



N300paxkeHne yucen Ha YMCIOBOM (KoopauHATHOW) mpsiMmoil. CpaBHeHHE
yucesn. Moayib 4uciia, reoMeTpuueckasl MHTEpIpeTanus Moyia ynucia. JleicTBus
C MOJIOKUTENBHBIMU M OTPUIIATEIbHBIMU YUCIaMU. MHOXKECTBO 1IEJIbIX YUCEN.

Koopounama mouxu

OCHOBHBIE TIOHSITUSI, KOOPOUHAMHBLU VY, PACCMOAHUE MEHCOY MOUKAMU.
Koopounamer mouxu.

Hppayuonanvnsie yucna

[TonsiTie wWpparMoHATFHOTO uYwWcia. Pacrmo3HaBaHue HppaIrMOHATBHBIX
YHUCe.

MHnoacecmeso OeticmeumenbHbIxX Yucer.

«IIpeoOpa3oBaHue ajredpandecKux BbIPasKeHHii»

HUppayuonanvusie yucna

[TonsiTHe wWpparMoOHATFHOTO 4YHWcia. Pacrmo3HaBaHue HppaIrMOHATBHBIX
yucen. [lpumepsl pokazatensCcTB B anrebpe. [eticmeus ¢ uppayuoHanbHbiMu
yucnamu: YMHOMCEeHUe, OeleHue, 6036edeHue 8 cmenensb. Muoocecmso
OelicmeumenbHblxX Yucell.

«YpaBHEHUS] M1 HEPABEHCTBA»

Pagencmea

UYucinoBoe paBeHcTBO. (CBOMCTBA YHCJIOBBIX PABEHCTB. PaBEHCTBO C
IIEPEMEHHON.

Ypasnenusa

[TonsiTie ypaBHEHUS W KOpHA ypaBHeHUsA. [Ipedcmasnenue o
pasnocunvHocmu  ypaeuenuu. Qobaracmv onpeoenieHus YpasHeHus (001acmo
00ONYCMUMbBIX 3HAYEHUL NePEMEHHO).

Jluneiinoe ypagnenue u e2o Kopru

Pemienne nuHEWHBIX ypaBHEHWH. JlumeliHoe ypasHeHue ¢ napamempom.
Konuuecmeo kopmueti nuneunozo ypaeuenus. Pewenue nuHeunblXx YpPaGHeHUl c
napamempom.

Keaopammnoe ypasnenue u e2o kopuu

KBagpatueie ~ ypaBHEHWUS. Hemonnble  kBagpaTHble  ypaBHEHWUS.
JINCKpUMUHAHT KBaApaTHOro YypaBHeHUs. DopMyna KOpPHEM KBagpPaTHOIO
ypaBHeHusi. Teopema Buema. Teopema, obpammuas meopeme Buema. Pemienue
KBaJIpaTHBIX ypaBHEHHI: HCIOJIb30BaHUE (HOPMYJBI ISl HAXOXKICHUS KOpHEH,
epaghuueckutl Memoo peuwieHusl, pa3lodceHue Ha MHOdcCUmenu, noobop KOpHel ¢
ucnonvsoganuem meopemol Buema. Konuuecmeo KopHeli K8aOpamHo20 ypagHeHusl
8 3aeucumocmu om e2o ouckpumunanma. buxkeaopamnvie ypasnenus. Ypasnenus,
C800UMbBLE K TUHEUHbIM U Keaopamuvim. Keadpammuble ypasHeHus ¢ napamempom.

/lpobno-payuonanvrsle ypagHenus

Pemienne mpocremmx ApoOHO-TMHEHWHBIX YpaBHEHUU. PeuteHue OpooOHO-
PAYUOHATILHBIX YPABHEHUU.

Memoobl pewenus ypasHenuti. Memoovl PAGHOCUNLHBIX NPeobpa308aHuUl,
Memoo 3amenbl nepemenHol, epaguueckuti memoo. Hcnonv3oeanue ceolicmes
@dyHKYUL npu peweHuy ypasHeHUl.

Ipocmeiiuiue uppayuonanshvle ypasuenus suoa [ f (x) =a, \/ f(x)= \/ g(x) .




Vpasnenus euoa x"=a .Ypasnenus 6 yenvix uucnax.
«BeposATHOCTH COOBITHIN

Cnyuaiinvie coovimus

CrnyyaiiHble OMBITH (9KCIIEPUMEHTHI), SJIEMEHTApPHBIC CIIydallHbIe COOBITHS
(ucxonpl). BepositHocTH snemeHTapHBIX cOObITHIL. COOBITHS B CIy4YallHBIX
HKCIIEPUMEHTAX U OJIArOMpUSITCTBYIOIIME 3JeMEHTapHbIe COObITHS. BeposarHocTu
CIIy4ailHbIX COOBITUN. OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU.
Krnaccruueckue BepOsSTHOCTHBIE OMBITHI C HCIIOJIb30BAHHUEM MOHET, KYOMKOB.
«DyHKUUM U TpapuKm»
Dyukyuu. llonamue pynkuyuu

JlekapToBbl KOOpJAUHATHI Ha IIockocTH. dopMupoBaHue MPeaCTaBICHUA O
METalpeIMETHOM TMOHSATUU  «KOOpAMHATB). CrnocoObl 3amaHus (QyHKIMI:
aHANUTHYECKUH, rpaduyeckuil, Tabmuunbld. ['padux ¢Gynkuuu. Ilpumepsr
GYHKIMI, TOMy4aeMbIX B TIPOIIECCE HCCIENAOBAHUS PA3IUYHBIX PEaTbHBIX
MPOLIECCOB M PEIICHUs 3ajady. 3HaueHue (QyHKUHUU B Touke. CBOMCTBA (QPyHKIUI:
o0nacTb  OMpEIENeHus, MHOXXECTBO  3HAYEHUH,  HYJIH,  [POMEKYTKH
3HAKOTIOCTOSIHCTBA,  YeMHOCMb/HeuemHOCmyb, TPOMEXYTKH  BO3pacTaHusi U
yObIBaHUs1, HAanOOIbIIIee U HAaUMEHbIIee 3HaueHus. VccnenoBanne QyHkum 1o ee
rpaduky.

Juneiitnaa gpynkuyus

CaoiicTBa u rpaduk JUHEHHON (QYyHKIMH. YTIOBOH KOAIDPUIIMEHT MpPSIMOM.
Pacnonoxenue rpaduka AMHEWHON (YHKUMU B 3aBUCHMOCTH OT €€ YIJIOBOIO
koddduimenta u cBoboaHOro wieHa. Haxoowoenue kosagguyuenmos nunelnou
@YHKYUU NO 3A0AHHBIM YCIOBUAM: NPOXOAHCOEHUE NPAMOU uepe3 08e MOUYKU C
3GA0AHHbIMU KOOPOUHAMAMU, NPOXONHCOEHUe NPAMOU uepe3 OAHHYI0 MOYKY U
napanienbHou OAHHOU NPAMOU.

Keaopamuunaa gpynkuyusn

CroiictBa u rpadux kKBagpaTuuHou QyHkuuu (mapadona). I[locmpoenue
epaghuka KeaopamuyHou HyHKyuu no moukam

Oopamnaa nponopuuoOHAILHOCHLb

. k
CaoiicTBa QyHKIUU y = K y = —. ['unepOoua.
X x

«IlocenoBaTeIbHOCTH M NIPOTPECCHID)
Ilocneooeamenvnocmu u npozpeccuu

Yucnosas MTOCIEA0BATEIBbHOCTb. [Tpumepsl YU CIIOBBIX
nocyenoBaTeabHOCTE. beckoHeuHble MOCe0BaTeabHOCTH. ApudmeTrnueckas
nporpeccus U ee cBoicTBa. ['eomerpuueckas nporpeccusi. Popmyna ooujezo unena
U cymmpl N NEPBLIX UNIEHO8 ApUPDMEMUIeCcKol U 2e0Mempuieckol npozpeccuil
«YucaoBbie M OyKBeHHbIC BbIPAKEHHU S

Yucnoevle u 0yK6eHHbIE GIPAIHCCHUSA

Bripacxkenne ¢ nepeMeHHOW. 3HaueHue BbIpakeHus. [loacraHoBka
BBIPAKEHNUN BMECTO IIEPEMEHHBIX.

Ilenwie evipasicenusn

Crenenb ¢ HaTypaJlbHbIM IOKa3zareieM U ee cBoiicTBa. IIpeoOGpazoBanus
BBIPAKEHU, COAEPKAIIMX CTENIEHU C HATYPAIbHBIM MOKA3aTENEM.



OpHouneH, MHoroujeH. JleMCTBUS € OJHOWIEHAMHM M MHOIOWIEHAMU
(crmokeHue, BbIYMTAHHME, YMHOXEHUE). DOpMylbl COKpPAIIEHHOTO YMHOXKEHHS:
Pa3HOCTh KBAJpaTOB, KBAAPAaT CyMMbl M Pa3HOCTH. PaziokeHue MHOIroO4YJIeHa Ha
MHOXHUTENIA: BbIHECEHHWE OOIIEro MHOXHTENIS 3a CKOOKH, TpYIIHUPOBKA,
npuMeHeHue (GopMysl COKpalieHHOro yMHOKeHusa. KBagpaTHbId TpexulieH,
pa3JIoKEHHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

«IIpakTnyeckue pacuersl 0 popmyaam»

BelpaxxeHue ¢ mnepeMeHHOM. 3HaueHue BblpaxkeHus. llojmcraHoBka
BBIPAKEHUI BMECTO IEPEMEHHBIX.

I]envie evipasicenusn

Crenenp ¢ HaTypaJdbHBIM TOKa3aTesleM U ee cBoiicTBa. [IpeoOpazoBanus
BBIPAXEHUH, COAECPKAINX CTEIIEHU C HATyPAJIbHBIM IT0KA3aTEIIEM.

OpanoulieH, MHoOrowieH. JIeHCTBUS C OJHOYWICHAMH U MHOIOYJICHaAMU
(cnmoxeHue, BBIYUTaHUE, YMHOKEHHE). DOpMYIIbl COKPAILIEHHOI'O YMHOXKEHHUSL.
«CHcTeMbl HEPABEHCTBY.

Cucmemot Hepagencme

CucreMbl HEpaBEHCTB ¢ OAHOW IIEPEMEHHOM. Penienre cucTeM HEPABEHCTB €
OJIHOM TIEpEMEHHOM: JIMHEUHBIX, Kkgadpamuvsix. VI300pakeHne pelieHusi CUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM. 3alIMCh PEIIEHHS CUCTEMBI HEPABEHCTB.
«I'eomerpuyeckue Gpurypsl. Yriabp
Beauuunwn

Benuuuna yrna. ['pagycnas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOIO TPEYTOJbHUKA. BHEIIHUI yroy TpeyrojJbHUKA.
CyMMa yrioB TpeyrojbHUKa
«I'eomerpuyeckue purypsbl. JTuHBD

Duzypovl 6 zeomempuu u 6 OKpycaouiem mupe

['eomerpuueckas Qurypa. BHyTpeHHss, BHemHssI 00JacTH (QUTYPHI,
rpanuna. JIluHum M 00JIacTU HA TUIOCKOCTH. BhIMyKiash W HEBBITyKJas (pUrypsl.
[Tnockas u Herockast ¢urypsl. [lonstue Benmuuunsl. Jnuna. M3mMepenue IiivHbL.
EnuHunbl uamMepeHus JiIuHbI

Boinenenne cBoictB  00bekTOB.  dopmupoBaHME MPEACTABICHHA O
MeTanpeIMETHOM MOHATHH «durypay. Touka, OTpe3ok, mpsmas, Jyd, JOMaHasi,
IJIOCKOCTh, YroJl, OucceKkTpuca yrjia M €€ CBOHCTBA, BHJBl YIJIOB,
MHOTOYTOJIbHUKHU, OKPYKHOCTb U KpPYT.
«Ilomaab MHOTOYr0JIbHUKA»
H3smepenua u evtuucnenusn

[Tnmomaau. ®opmynbl IIOWIAAA TPEYTOJbHUKA, MApAJIIEIOrpaMMa U €ro
YaCTHBIX BHJIOB, Tpamenuu, popmyna ['epona, gopmyna miomanyd BBITYKIOTO
YETBIPEXYTOJIbHUKA, (POPMYJIBI JJTMHBI OKPYKHOCTH | IUIOIIAIA KpyTa
«/3mMepeHns U BIYHCJICHU
H3zmepenusn u eviuucnenus

[Tnomaau. @opmylnbl IUIOWIAAM TPEYroJbHUKA, MapajijiejorpaMMa U €ro
YaCTHBIX BHJIOB, Tpamenuu, (Gopmysa TUIOMEAAN BBITYKIOTO YeTHIPEXYTOJIbHUKA,



bopMyIBl JUIMHBI OKPYXXHOCTH W IUIomanu kpyra. [lmomane mpaBUIBLHOTO
MHOT'OYT'OJIbHUKA.

Teopema [Tudaropa. Tpuronomerpuueckue COOTHOILLICHUS B
MPsIMOYTOJILHOM TpeyrojbHUKe. TpuronoMmerpuieckue GyHKIUU yTa.
«Teopernyeckue acmeKTb»

Teopernyeckrue acmeKkThl, TEOPEMbl, AKCHOMBI, OMpeleiacHus, (HOPMYJIbI,
JIEMMBL.
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10. ["'eomerpuyeckue 3anauu. TpeyroabHUK. 2
YeTplpexyroabHUK. OKpyKHOCTb




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 143507986500560089701835989304833372774460075017
Bnapgeney CocHoBckux Bepa CepreesHa

Oeictevrened C 31.03.2025 no 31.03.2026



http://www.tcpdf.org

		2025-07-03T11:45:49+0500




