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IHosicHuTEeILHAA 3aIIUCKA

PabGouast mnporpamma ¢akynpTaTuBHOrOo Kypca «M30paHHBIE BOMPOCHI
MaTeMaTuKu» g oOydarommxcss 9 Kiacca cocTaBieHa B COOTBETCTBUHU C
HOPMATUBHO-TIPABOBBIMU JOKYMEHTAMMU:

1. ®enepanbHblii 3akoH OT 29 nekabps 2012 romga Ne 273-d3  «O6 obpa3oBaHUM B
Poccuiickon @enepannmn»;

2. ®eepanbHbIl  TOCYIApPCTBEHHBI 00pa30BaTeNbHBIA CTaHAapTa OCHOBHOTO
o0miero oopazoBaHusi, yTBEPKACHHBIA pUKa3oM MuUHUCTEpCTBAa 00pa30oBaHUs U
Hayku Poccuiickoit ®enepanmu ot 17.12.2010 Ne 1897, ¢ usmMeHeHuMsIMU U
nomnonHeHusiMu ot 29 nexabps 2014 r. N 1644, ot 31 nexabps 2015 r. N 1577,

3. @enepanbHbIl MEPEUYCHb yUYCOHHKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO TPH
peanu3aluyd MMEIOIMX TOCYJapCTBEHHYIO AaKKpEIUTalui0 00pa30BaTEbHbIX
OporpaMM HayajJbHOro OOIIEro, OCHOBHOIO OOINEro, CpeAHEro OOIEero
oOpa3oBaHMsl, YTBEP)KJIEHHOTO TpUKa3oM MMHHUCTEPCTBA  MPOCBEIICHUS
Poccniickoit @enepanuu ot 28.12.2018 Ne 345

ean kypca:
CHUCTEeMAaTH3aIlMs 3HAHUN M CIIOCO0O0B JCATEIbHOCTH yYaIllMXCs M0 MaTeMaTHKE 3a
KYypC OCHOBHOM IIKOJIbI, IOATOTOBKA oOOydJaromuxcs 9 kiacca K OCHOBHOMY
roCyJIapCTBEHHOMY 2K3aMEHYy 10 MaTEMAaTHKE.

3agaum Kypca:

e 3aKpenuTh OCHOBHBIE TEOPETUYECKUE TMOHATHS U OINPEIeTIeHU IO
OCHOBHBIM U3Yy4aeMbIM pa3jeiiam;

e OtpaboTaTh OCHOBHBIE THIBI 337a4d u3ydaeMbix TUoB KMM OI'D
«Anredpa» u «l'eoMeTpus» U UX AITOPUTM PEIICHUS;

e (CnocoOCTBOBaTh  HWHTEIVICKTYaJIbHOMY  Pa3BUTHIO  YYallUXcCs,
dbopMuUpOBaHUIO KauyeCTB MBIIIJICHUS, XapaKTePHBIX JUTST
MaTeMaTUYECKOU JIESITEIbHOCTH U HEOOXOJIUMBIX YUYCHHUKY IS
ycnemHou caauu OI'D, muis o01iiedt counaibHOM OpUEHTALINHY;

e AKIIEHTUPOBATh BHUMAHHME YYalIUXCS Ha E€JIUHBIX TPEeOOBAHMSIX K
npaBuiiaM OOPMIICHUS Pa3IMYHBIX BHJIOB 3aJaHUM, BKIIFOYAEMbIX B
WTOTOBYIO aTTECTAIIMIO 32 KypC OCHOBHOM IIKOJIBI.

e (CnocoOCTBOBaTh CO3/IAaHUIO YCIIOBUM OCMBICIEHHOCTH yYCHHSI,
BKJIFOYEHUS] B HEro OOydYamolerocss Ha YpPOBHE HE TOJBKO
VHTEJJIEKTYaJIbHOM, HO JMUYHOCTHOW WU COLMAIIBHOW AKTUBHOCTH C
PUMEHEHHEM TEX WJIM UHBIX METOJIOB O0yUYCHHS.

[Iporpamma ¢akynbTaTUBHOTO Kypca «V30paHHbIE BOIPOCHI MAaTEMaTHUKU»
npeaHa3HayeHa JUisl MOBbIMIEHUS 3()()EKTUBHOCTU MOArOTOBKH oOydarouiuxcst 9
KJlacca K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY IO MaTeMaTHKE 3a Kypc
OCHOBHOM IIKOJIbI U MPeyCMaTpUBaET UX MOJArOTOBKY K AaJIbHEHIIIEMY 00YUEHUIO
B CpEAHEN IIKOJe»; HaNpaBJI€H HAa BOCIOJIHEHUE HEAOCTAIOIMNX 3HAHUU,
OTpa0OTKy MPUEMOB PELICHUS 33JaHUI Pa3IMYHBIX TUIIOB U YPOBHEHN CIOXKHOCTH



BHE 3aBUCUMOCTH OT (POPMYITUPOBKH, a TaK:Ke OTPaOOTKYy THMOBBIX 3afanuii OI'D
IO MaTeMaTHUKE Ha TECTOBOM MaTepuajie; IO3BOJIUT CHCTEMaTU3UpOBaTh U
yIIyOuTh 3HAHUS Y4YalllUXcsl [0 pas3IMyHbIM pas3jiesaM Kypca MAaTeMaTUKU
OCHOBHOW MLIKONBI (apudmeruke, aaredpe, CTaTUCTUKE, TEOPUU BEPOSITHOCTEN U
TCOMETPHHN ).

IIporpamma Kypca cocraBieHa Ha oOcHOBe OO0s3aTe€IbHOT0O MHHUMYyMa
colepkaHusi o0Opa3oBaTENbHBIX IpPOrpaMM IO MaTeéMaTHKEe M TpeOOBaHMM K
YPOBHIO MOATOTOBKH BBIMTYCKHUKOB OCHOBHOHM HIKOJIBI, ¢ yueToM Creuuduxarum
KM nns mposemenmst B 2026 1. OI'D mo marematuke u Komudukaropa
npoBepseMbIx TpeOoBaHui K pesyiapraraM ocBoeHuss OOIl OOO u 3nemeHTOB
conepkanus aist nposeaeHuss OI'D no maremaruke, noarotosiaeHHbix OUIIA Ha
2020r

Ha n3ydenue xypca orBeneno 34 yaca, 1 yac B Hefento.

Ilnanupyemsie pe3yabTaThl 0CBOCHHS NPOrPaMMBbI Kypca

Jluunocmuuie pesynromamoi:

¢OTBETCTBEHHOE OTHOILIEHUWE K YYEHHUIO, TOTOBHOCTb M CIOCOOHOCTH K
CaMOpa3BUTHIO M CaMOOOpa30BaHMI0O HAa OCHOBE MOTHMBALIMM K OOYYECHHMIO U
MMO3HAHWUIO, OCO3HAHHOMY BBIOOpPY W IOCTPOCHHUIO AalbHEWIEH WHAWBUAYaIbHOU
TpaekTopun oOpa3oBaHHs Ha 0a3e OpPUEHTUPOBKU B MHpe mnpodeccuid Hu
MpO(QECCUOHANIBHBIX MPEANOYTEHU, C YYETOM YCTOMYMBBIX I103HABATEIbHBIX
MHTEPECOB, A& TAKXE HAa OCHOBE (POPMUPOBAHUS YBAKUTEIBHOIO OTHOUIECHUS K
TpyAny.

e DopmupoBaHue LIEJIOCTHOTO MUPOBO33pEHUH, COOTBETCTBYIOILETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MTPAKTUKH.
¢ OCBOCHHE COLIMATIBHBIX HOPM, MPABHJI MOBEJACHUS, POJieH U (GOPM COIUATBLHOM
KUA3HU.

ePa3BuTHE MOpPAIBHOTO CO3HAHUSA U KOMIIETEHTHOCTH B PEUIEHWHU MOPAIbHBIX
po0sieM Ha OCHOBE TMYHOCTHOTO BBIOOPA, (POPMUPOBAHNS HPABCTBEHHBIX UYBCTB U
HPAaBCTBEHHOI'O TMOBEJEHUSA, OCO3HAHHOIO M OTBETCTBEHHOI'O OTHOIIECHHS K
HPABCTBEHHBIM MOCTYIIKAM.

eDopMupoBaHre KOMMYHUKATHUBHOM  KOMIIETEHTHOCTM B  OOIICHUM U
COTPYJIHUYECTRE.

e DopmupoBaHUE CIIOCOOHOCTH K AMOIMOHATIEHOMY BOCTIPUSTHIO
MaTeMaTU4eCcKnX 00bEKTOB, 3a/1a4, PEIICHUHN, PACCYKICHUI

Memanpeomemuule pe3ynvmamel 00yUeHUs]

Pecynamuenvie YY/|

® OmNpenensATh COOCTBEHHbBIE MPOOJIEMbI W TPUYMHBI UX BO3HUKHOBEHHS TPHU
paboTe ¢ MaTeMaTUYECKUMH OOBEKTaMU;

e (popmynupoBaTh COOCTBEHHBIC BEPCUHU UJIU MIPUMEHSTH YK€ U3BECTHBIE (DOPMBI
Y METOJIbI PEIICHUSI MaTEeMaTHIEeCKOW PoOIeMbl, POPMYyIUPOBAThH MIPEATIOIOKECHHUS
U CTPOUTH TUTIOTE3bI OTHOCUTEIHLHO PACCMATPUBAEMOTO OOBEKTA U MPEIBOCXHUIIATH
pe3yNbTaThl CBOSH y4eOHO-TIO3HABATEILHON IEATEIIHOCTH;



® ONpeNeNaTh TYTH JOCTHKEHHUS TIeJied ¥ B3BENIUBATH BO3MOXKHOCTH

paspenieHusi OmnpeeiIeHHbIX yueOHO-TIO3HABATEIbHBIX 3a/ad B COOTBETCTBUU C
onpeeIeHHbIMU KPUTEPUSIMHU U 33/1a4aMU;

® BLICTpaWBaTh COOCTBEHHOE O0pa30BaTENbHOE MOMANPOCTPAHCTBO IS
pasperieHus: ONpeneIeHHOTO Kpyra 3a/1a4, ONpeaeisaTh U HaXOAUTh yCIOBUS JJIS
peanu3aiuy uaeH u miaHoB (caMmoo0ydeHue);

® CaMOCTOSTEIILHO BBIOMPATh Cpeau MPEIJIOKEHHBIX PECYpCOB Hamboiiee
shdexTuBHbBIE W 3HAYUMbIE TpU paboTe C ONpeeTICHHOW MaTeMaTUYECKON
MOJIEJIbIO;

® YMEThb COCTaBJATh IUIAH pa3pelliCHUs OINPEJEICHHOro Kpyra 3ajad,
WCITIOJIB3Ysl PA3JIMYHBIE CXEMBI, PECYPChI TOCTPOCHHSI OHUArpamMM, MEHTATbHBIX
KapT, TIO3BOJISTFOITUX MTPOU3BECTH JIOTUKO - CTPYKTYPHBIA aHATIN3 3/1a4H;

® YMETh IUIAHUPOBATh CBOW 0Opa30BaTENBbHBI MapmIpyT, KOPPEKTUPOBATHh U
BHOCHUTH ONPEICICHHbIC W3MCHCHHS, KAa4eCTBCHHO BIMSAIONINEC HAa KOHEYHBIN
MPOJYKT yueOHO-TI03HABATEIHHOM JEATEIbHOCTH;

® YMEHHE KA4Ye€CTBEHHO COOTHOCHUTH CBOU JIEUCTBHUS C TIPEIBKYIIA€MbIM
UTOTOM y4eOHO-TIO3HABATEIbHOU JEATENBHOCTU IOCPEJICTBOM KOHTPOJISL U
IUTAHUPOBAHUSI y4eOHOTO TIpollecca B COOTBETCTBUU C  HM3MEHSIIOUIUMUCS
CUTyalllsIMH W TIPUMEHSIEMBIMH CpeAcTBaMH ©  (GOpMaMH  OpTaHU3AIHH
COTPYIHHYECTBA, & TAK)KE WHIANBUYyaIbHON paOOThI HAa YPOKE;

® yMEHHE OTOHMpATh COOTBETCTBYIONIHME CPEACTBA peaau3allid PeIICHUS
MaTeMaTHYeCKUX 3a7ad, TMOA0MpaTh WHCTPYMEHTHI [JIi OIICHWBAHUS CBOCH
TPaeKTOPHUH B pabOTE C MATEMATUYECKUMHU MOHATUSIMHU M MOJIEIISIMU;

Ho3nasamenwvnvie YY/1

® yYMEHHE OMpE/EsATh OCHOBOIOIATAIOIIEE MOHIATHE W TIPOU3BOIUTH JIOTHKO-
CTPYKTYPHBI aHAJIU3, OMPEEIATh OCHOBHBIC MPU3HAKK M CBOMCTBA C MOMOIIBIO
COOTBETCTBYIOIIUX CPEJICTB U MHCTPYMEHTOB;

® YMCHHE TIPOBOIUTH KIACCH(UKAIIMIO OOBEKTOB HA OCHOBE KPHUTECPHUCB,
BEIICIISATh OCHOBHOE Ha ()OHE BTOPOCTEIICHHBIX JIAHHBIX;

® YMCHHE IPOBOJUTH JIOTHYECKOE PACCYXKICHUE B HAIMPABICHUU OT OOIIHMX
3aKOHOMEPHOCTEH H3ydyaeMou 3a/1auu 0 YaCTHBIX PACCMOTPEHUM;

® YMEHHE CTPOUTH JIOTMUECKHE PACCYXJICHHUS Ha OCHOBE CHCTEMHBIX
CpPaBHEHUH OCHOBHBIX KOMIIOHCHTOB M3y4aeMOI'0 MaTEMaTHYECCKOTO pasjieia WM
MOJICJIH, TIOHATHS WIIH KJIACCOB, BBIJCIISIS OMPECIICHHBIC CYIIECTBEHHBIC MPU3HAKU
WM KPUTEPUH;

® YMCHHE BBISBISITH, CTPOUTH 3aKOHOMEPHOCTH, CBS3HOCTh, JIOTUYHOCTH
COOTBETCTBYIOIIUX IIETIOYEK PACCYXKIEHUN Tpu paboTe C MaTeMaTUYECKUMHU
3alayaMi, yMETh MOJPOOHO W CXATO MPEACTABIATH JCTAIM3AINI0 OCHOBHBIX
KOMITOHEHTOB TIPH JIOKA3aTeJIbCTBE TIOHATHI U COOTHOIIIEHUN Ha MaTEMaTHYECKOM
S3BIKE;

®yMEHHE OpPraHMW30BBIBATH TIOMCK U BBISBISATH MNPUYUHBI BO3ZHUKAIOIIUX
MpOLIECCOB,  fABJIICHUM, HauOosiee BeposATHbIE  (AKTOPBL, IO  KOTOPHIM
MaTEeMaTUYECKUe MOJEIN U OOBEKTHI BeAyT ceOs MO ONpeeICHHBIM JIOTHYECKUM



3aKOHaM, yMETh TMPHUBOJUTH TMPUUYUHHO-CJICJACTBEHHBIM aHAIU3 MOHSTHUH,
CYKJICHUI U MaTEMATHYECKUX 3aKOHOB;

®YMEHHE CTPOUTH MATEMAaTHYECKYI0 MOJIEIb TPU 3aJaHHOM YCIIOBHH,
oOnafaroniel omnpeneeHHbIMU XapaKTePUCTUKaMH OOBEKTa TMpU  HAJTUYHUH
OTIPEJICTICHHBIX KOMIIOHEHTOB (POPMHUPYIOIIETOCS PEANoIaraéMoro mOHSITHS WU
SBJICHUS;

®YMEHHUE TMEPEBOJUTh TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABJISIIOIIYIO
MaTEeMaTU4YeCKON 3a/lauyd Ha S3BIK TpaUuecKoro OTOOpaXKEHUsS - COCTABICHUS
MaTeMaTUYECKOW MOJIETU, COXPAHSIIOIIEH OCHOBHBIE CBOMCTBA U XapAKTEPUCTUKH;

eyMEHHME 3a/JaBaTh IUIAH PEIICHUS MaTEMaTUYECKOM 3alaud, peain30BbIBATH
QITOPUTM JCHUCTBUM Kak TOMIArOBOM WHCTPYKIMHU JUIsl pa3perieHus y4eOHo-
MO3HABATEIbHOMN 3a/1a4H;

® YMEHHUE CTPOUTH JI0KA3aTEIbCTBO METOAOM OT MPOTUBHOIO;

eyMeHHE PaboTaTh C MPOOJEMHOM CUTYaIIMEH, OCYIIECTBIISITE 00pa30BaTEIbHbBIN
pollecc TOCPEACTBOM IOMCKAa METOJIOB W CIOCOOOB paspelieHus: 3ajiayu,
OTIPEJIEIISITH TPAHUIIBI CBOETO 00PA30BATEIHLHOTO MPOCTPAHCTBRA;

®yMETh OpPUEHTUPOBATHCA B TEKCTE, BBISBJIATH IJIABHOE YCJIOBUE 3a/laud U
yCTaHaBJIMBATh COOTHOIICHUE PACCMATPUBAEMbBIX O0BEKTOB;

® yMEHHE MEPEBOIUTh, HHTEPIPETUPOBATH TEKCT B UHBIE (POPMBI MPEICTABICHUS
nH(pOpMaIIU: CXEMBI, THarpaMmbl, rpaduuecKoe Npe/ICTaBICHUE JaHHbIX;

Kommynuxkamuenwvie YY/1

eyMeHHE paboTaTh B KOMaHje, (pOpMHUpOBAHHE HABBIKOB COTPYIHHYECTBA W
y4eOHOTO B3aUMOJICUCTBUS B YCIOBHUSIX KOMAHJIHOW WTIPbl WM WHOW (HOPMBI
B3aUMOICUCTBUS;

eyMEHHE paCHpelesisiTh POJIM W 3a/lauyd B paMKax 3aHsATHs, GOPMHUPYS TaKKe
HAaBBIKM OPTaHU3aTOPCKOTO XapaKTepa;

®yMCHHE OILICHUBAaTh MPABWIbHOCTh COOCTBEHHBIX JICMCTBUM, a TakKxke
JEATEIIbHOCTH IPYTUX YYaCTHUKOB KOMAHJIbI;

®KOPPEKTHO, B paMKax 3ajlad KOMMYHHUKAIMH, (OPMYJIUPOBATH U OTCTAaUBATh
B3IJISIIbL, apryMEHTUPOBaTh  JOBO/IBI, BBIBOJIBI, A TaKXe€ BbIABUTATh
KOHTapTyMEHThI, HEOOXOIUMBIE JIJIsl BBISIBIICHUS CUTYAIlUU YCIleXa B PEIICHUU TON
WA MHOM MaTeMaTHYeCKOM 3aJ1auM;

®yYMEHHE MOJIb30BAThCSI MAaTEMAaTUUECKUMU TEPMUHAMU I pelieHus y4eOHo-
MO3HABATENbHBIX  3aJlad, a TaKXe CTPOUTh COOTBETCTBYIOIIUE pEUYEBbHIC
BBICKA3bIBaHUSI Ha MATEMaTUYECKOM SI3bIKE ISl BBHICTpAaUBAHUS MaTeMaTHYECKOU
MOJEIIH;

®yMETh CTPOUTh MATEMAaTHYECKHUE MOJEIN C TMOMOIIbI) COOTBETCTBYIOIIETO
IPOTrPaMMHOTO O0eCIeYeHus!, CEpBUCOB CBOOOHOTO OTAAJICHHOTO JIOCTYIIA;

eyMETh TPAMOTHO M 4YETKO, corjiacHo mpaswiam odopmiienuss KMM-a OI'D
3aHOCHUTH MTOJTYYEHHBIE PE3YIbTAThI - OTBETHI.

lIpeomemnvie pezyrvmamol:

e popMUpOBaHUE HABHIKOB IMOMCKAa MAaTEMAaTHMYE€CKOTO0 METOJa, aJlfOpUTMa U
MOMCKa PEIICHUS 3a/1aud B CTpyKType 3aaad OI'3;



e hopMupoBaHUE HaBBIKA PEIICHUS OMPENEIECHHBIX THIOB 3a71ad B CTPYKTYpe
3agau OI'D;

eyMeHHE paboTaTh ¢ TaOJIMIIAMHU, CO CXEMaMH, C TEKCTOBBIMU JaHHBIMU; YMETh
peoOpa3oBEIBATh 3HAKA U CHMBOJIBI B JIOKA3aTEILCTBAX M MPUMEHIEMBIX METOAAaX
JUTSI petiieHust 00pa3oBaTeNbHbIX 33/1a4;

®yMEHHUE MNPUBOJAUTH B CUCTEMY, COIMOCTaBJISITH, 0000IIATh U aHAIU3UPOBATH
HH(pOpMAITMOHHBIE KOMIIOHEHTHl MaTEMaTHYECKOTO XapaKkTepa U yMETh MPUMEHSTh
3aKOHBI U MPaBUJIA JIJI PEIICHUS KOHKPETHBIX 33]1a4;

®YMCHHE BBIJICIATh TVIABHYI0O U H30BITOUYHYIO HHGOPMAIIUIO, MPOU3BOIUTH
CMBICJIOBOE€ C)KaTHE MaTeMaTHYECKHX (PAKTOB, COBOKYMHOCTH METOJOB U
CIIOCOOOB pEIIEHUS; YMETh MPEJCTABIATh B CIOBECHOU (hOpME, UCTIOIB3YS CXEMBI
W pasfiMyHble TaOJIUIIbl, TPAPUKU U JUArpaMMbl, KapThl MOHSATHUUA U KIJIACTEPHI,
OCHOBHBIC UJIEU U IUIAH PEIICHUS TOW WJIM MHOM MAaTEMATUYECKOM 3a/1a4H.

TpeboBaHus K YPOBHIO MOATOTOBKH YYAIIUXCS

HarypaJjbHbie ynciaa. {poou. PanuonanbHbie yuciaa

Buinycknuuk nayuumcs:

® [IOHUMATh OCOOCHHOCTH JACCATUYHON CUCTEMbI CUMCIICHUSI;

® OIIEPUPOBATH MOHATUAMHU, CBA3aHHBIMU C JICIUMOCTBIO HATYPaJIbHBIX YHCEIT,

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

® CPaBHUBATh U YNOPSAI0YMBATH PALIMOHAIBHBIC YHCIIA;

®BLITIOJTHATh BBIUYUCICHUS C pallMOHAIBHBIMU YHMCJIAMM, COYETas YCTHBIE U
MUCHbMEHHBIE TPHUEMBI BEIYMCIICHHUM, TPUMEHEHUE KAJIbKYISATOPA;

®IICII0JIb30BATh TOHSATHUS W YMEHHS, CBSI3aHHBIE C MPONOPLHOHAIBHOCTHIO
BEJIMUMH, TPOIICHTAMHU, B XOJI¢ PEIICHUS MaTeMaTHYeCKUX 3ajad M 3ajJad M3
CMEKHBIX TIPEIMETOB, BBITIOJHATH HECT0KHBIC MPAKTUYECKUE PACUETHI.

JleiicTBUTE/IbHBIE YHCJIA

Buinyckuuk nayuumcs:

® ICIOJIb30BaTh HayaJIbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIbHBIX
YuCe;

® OIEpUpPOBATHh IOHATHEM KBAJPaTHOIO KOPHS, TMPUMEHITh €ro B
BBIYUCIICHUSX.

AuredpanyecKue BbIPpAKEHUA

Buinyckuuk nayuumcs:

® ONEepPUpPOBaTh MOHSATUSIMU «TOXIECTBOY, «TOXJIECTBEHHOE
npeoOpa3zoBaHuey, penaTh 3a7a4n, CoJepxKaliie OyKBeHHbIC JaHHBIC, paboTaTh C
dbopmynamu;

® BBINOJHATH MPEOOPA30BAHMS BBIPAKCHUHN, CONEPIKAIINX CTEICHH C IIEJIBIMU
MOKa3aTesIMU U KBaJIpaTHbIC KOPHU;

® BBINIOJHATH TOXKJACCTBEHHBIC MPEOOPA30BaHUS PAIMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI JSUCTBUN HAJl MHOTOUJICHAMH U aJIre0OpandecKUMu APOOsSMH;

®  BBINOJHATH PA3JI0KEHUE MHOTOUJICHOB Ha MHOKHUTEJIH.

YpaBHeHust

Buinycknuk nayuumecs:




epelIaTb OCHOBHBIE BHJIBI PALMOHAIBHBIX YPAaBHEHUM C OJHOM IEPEMEHHOMU,
CUCTEMBI JIBYX YPaBHEHHUH C JBYMs IEPEMEHHBIMY;

®[IOHMMATh YypPAaBHEHUE KaK BAXXHEHUIIYI0O MaTeMAaTHYECKYI) MOJEIb s
ONMCAHMS U WU3YYEHUS PA3HOOOPA3HBIX PEAIbHBIX CUTyalluid, pelaTh TEKCTOBBIE
3a/1auy aNreOpandecKuM METOJIOM;

®IPUMEHATHh TpaduuecKue MPEeACTABICHUS ISl HUCCIENOBAHUS YpPaBHEHMIA,
VICCJIEIOBAHNS M PELICHUS] CUCTEM YPABHEHHM C JBYMS IIEPEMEHHBIMM.

HepaBencrBa

Buinycknuk nayuumcs:

® [IOHMMAaTb U TPHUMEHITh TEPMHUHOJIOTMIO W CHUMBOJIMKY, CBS3aHHBIE C
OTHOILIEHHEM HEPABEHCTBA, CBOWCTBA YMCIIOBBIX HEPABEHCTB;

® pellaThb JWHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW M HMX CHCTEMBI;
pemaTh KBaJpaTHble HEPABEHCTBA C OMOPOM Ha rpaduyecKre MpeaCTaBICHHUS.

OcHoBHbIe IOHATHSA. UHnCI0BbIE PYyHKIMHU

Buinycknux nayyumes:

®[IOHMMAaThb M HUCIHOJb30BaTh (DYHKUHMOHAJIbHbIE MOHATUS W S3bIK (TEPMHHBI,
CUMBOJINYECKUE 0003HAUEHU);

®CTPOUTH IpaQUKU JIEMEHTAPHBIX (PYHKLHMN; UCCIEA0BATh CBOWCTBA YHUCIOBBIX
(yHKUMI Ha OCHOBE M3yYEHHUSI IOBEJICHUS UX TPa(UKOB;

®[IOHMMATh (YHKIMIO KaK BAXKHEWIIYI0O MaTEMaTUYECKyl0 MOJAENb I
ONMCaHUsA  IIPOLECCOB W  SBICHUM  OKpYXKalolero MWpa, IPUMEHATHb
(YHKIIMOHAJIBHBIA S3bIK JJISi ONKCAHUS M HCCIENIOBAaHUS 3aBUCUMOCTEH MEXIy
(bu3NYECKUMHU BEIMUMHAMMU.

OnucarenbHasi CTATHCTHKA

Buinycknuk nayuumes:

® CNOJIb30BaTh MPOCTEHUIIHE CHOCOOBI  MpPEICTaBICHUS W aHauIu3a
CTaTUCTUYECKUX TAHHBIX.

Ciy4yaiiHbie COObITHSI M BEPOSITHOCTD

BopInyCKHMK HAY4YHUTCSH

® HaXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTH CIIYHailHOTO COOBITHS.

KomOunaropuka

e BhIMyCKHUK Hay4yuTCs peuiaTb KOMOWHATOpHBIE 3a7aud Ha HaxOXKICHHE
YyHciia 00bEKTOB UM KOMOMHAIHI.

Harasignas reomerpus

Buinycknuk nayuumes:

® pPacno3HAaBaTh HA YEPTE)KAX, PUCYHKAX, MOJEIAX U B OKPYXAIOIIEM MHpE
IUIOCKHE U TIPOCTPAHCTBEHHBIE TEOMETpUUYECKUE QUTYPBHI;

® pacrmo3HaBaThb pa3BEPTKH KyOa, MPSIMOYTOJBHOIO MapajlleNenumnesaa,
NPaBUIBHON MUPAMU/bI, HAJIUHAPA U KOHYCA;

® CTPOUTH Pa3BEPTKH KyOa M MPSMOYTOJIBHOTO Mapajiesieumneaa;

® OmpeAeNnsaTh MO JUHEHHBIM pa3MepaM pa3BEPTKU (PUTYpHl JIMHEHHbBIE
pasmepsl camoit GUryphel 1 HA0OOPOT;

®  BBIYHUCIATH 00BEM MPSIMOYTOJIBHOTO Mapaljiesenumneaa.

I'eomeTpuyeckue purypsi




Buinycknux nayuumes:

® TI0JIb30BaThCS A3BIKOM F€OMETPUU JIJIsI ONMCAHUS TIPEIMETOB OKPYKAIOIIETO
MHUpa U UX B3aUMHOTO PACIIOI0KEHUS;

® pacro3HaBaTh M M300pa)kaTh Ha YEpTEkKax M PUCYHKAX T'€OMETPUUYECKHUE
burypsl U X KOHQUTYPALIUH;

® HAaxOJUTh 3HAYCHHUS AJUH JTUHEHHBIX AJIEMEHTOB (PUTYyp M WX OTHOLICHHS,
rpaaycHyto mepy yrioB oT 0° mo 180°, mpumeHsisi onpenesieHusi, CBOMCTBA U
NpU3HAaKM (QUTYp U UX DJIEMEHTOB, OTHOIIEHUsS (uryp (paBeHCTBO, Moaodue,
CUMMETPHH, IOBOPOT, NapaJLJIEIbHBINA MEPEHOC);

® OINEepUpOBaTh C HAYAJIHHBIMH TOHATUSMH TPUTOHOMETPUU M BBIMOJIHATH
3JIEMEHTapHbIE ONepalnuy HaJ (PYHKIUSIMH YTJIOB;

e pemaTth 33Ja4d Ha JOKAa3aTeJIbCTBO, ONUPAsCh HA M3YyYCHHBIE CBOMCTBA
buryp ¥ OTHOWICHHM MEXIYy HUMH U TNPUMEHSAS H3YUYCHHBIE METO/IbI
JTI0Ka3aTeJbCTB;

e pelmarbh HECIOXKHBIE 3aJadyd Ha IOCTPOCHHE, IPHUMEHSSI OCHOBHBIC
aJITOPUTMBI TOCTPOEHHUSI C TOMOILBIO HUPKYJIS U TUHEUKU;

e pemark IPoCTENIINE TUIAHUMETPUYECKHE 3a/1a41 B IPOCTPAHCTBE.

H3mepeHne reoMeTpuYeCKUX BeJTMIHH

Buinycknuk nayuumecsi:

® UCIOJIB30BaTh CBOWCTBA U3MEPEHUS JIJIMH, TUIOMAAECH U YIJOB IPHU PELICHUN
3alad Ha HaXOXKJEHHUE JJIMHBI OTPE3Ka, IJMHBI OKPYKHOCTH, JIMHBI OYTU
OKPY>KHOCTH, TPayCHOU MEPHI yTa;

® BBIUKCIISITH IJIOIIAN TPEYTOJIbHUKOB, TPSMOYTOJIBHUKOB, M1apajlieIorpaMMOB,
Tpaneuun, KpyroB U CEKTOPOB;

® BLIUKCIISITh JJIMHY OKPYKHOCTH, JJIMHY JTYTH OKPY>KHOCTH;

®BBLIYUCIIATh JUIMHBI JIMHEWHBIX AJIEMEHTOB (UIYp M MX YIJIbl, HCIOIb3YS
dbopMyIbl JIMHBI OKPY>KHOCTH U JJIMHBI JYTH OKPY>KHOCTH, (POPMYIIbI TIIOMIAEH
uryp;

epemaTh 3a/Jaud Ha JIOKa3aTeJIbCTBO C HCIOJIb30BaHUEM (OPMYJ JUTHHBI
OKPYXHOCTH U JIJIMHBI YT OKPY>KHOCTH, POpMYII IIotmaaen puryp;

epeniaTh MNPaKTUUYECKUE 3aJa4M, CBSI3aHHBIE C HAXOXKICHHEM T€OMETPUYECKHX
BEIMYMH (UCTOJB3YyS TPU HEOOXOJMMOCTH CHPABOYHUKM M TEXHUYECKUE
CpE/ICTBA).

Koopaunarsi

Buinycknux nayyumes:

® BBIYUCIATH JJIMHY OTpe3Ka IO KOOpAMHATAaM €ro KOHIIOB; BBIYUCISTH
KOOPJIMHATHI CEPEUHBI OTPE3KA;

® UCIOJb30BaTh KOOPJIWHATHBIM METOJ MJi1 WU3YUYEHHS] CBOMCTB MHPSIMBIX U
OKPYKHOCTEM.

Conep:xanue Kypca

«IIpakTHKO-OpPHEHTHPOBAHHBbIE 32IAHUD)



Tabmuunoe u rpaduueckoe MpeACTaBICHUE TaHHBIX, TUIAH U CXEMA,
U3BJICUCHUE HYKHOU nH(popmanuu. M3MeHunBoCTh Mpu n3Mepenusix. Pemaromniue
npaBuia. 3aKOHOMEPHOCTH B U3MEHYMBBIX BeTUYMHAX. Boruucnenus u
npeoOpa3zoBaHue BenuyuH. VccienoBanue npocTelmx MaTeMaTH4eCKuX
MOJIEJIEH.

«BpIyuc/IeHUsI 4 Peodpa30BaHNS

Jlelicmeus ¢ HamypanbHBIMU YUCAAMU

CrnokeHrie W BBIYMTAHUE, KOMIIOHCHTHI CJIOKEHUS W BBIUUTAHUS, CBS3b
MEXIy HUMH, HAXOXKIECHUE CYMMBI U Pa3HOCTH, U3MEHEHHWE CyMMBI U Pa3HOCTH
MIPY U3MEHEHUH KOMITOHEHTOB CJIOKEHUS Y BEIYUTAHMUS.

YMHOKEHHUE U JIeJICHUE, KOMITOHEHThI YMHOXEHUS U JCIICHUS, CBSI3h MEXKIY
HAMHU, YMHOXEHHE U CJIOKEHHE B CTOJIOWK, JEJICHUE YTOJIKOM, IPOBEPKa
pe3ynbTaTa ¢ MOMOIIBIO MPUKUIAKA U 00paTHOTO TCUCTBUS.

Yucnoevie svipasricenus

YuciioBoe BhIpaKEHUE U €ro 3HaYCHUE, TTOPSJIOK BBITTOJHEHUS IEHCTBH.

JIpoou. OodviknosenHvle Opoou

Homns, 4dactb, apobHOoe uucio, ApoOb. JIpoOHoe dYHCIIO Kak pe3ysbTatr
nenenusi. [IpaBunbHble U HENMpaBWIbHBIE APOOH, cMelIaHHasi IpoOb (CMEIIaHHOoe
4KCII0). 3anich HATYpaJIbHOTO YMCIia B BUJIE APOOU C 3aJlaHHBIM 3HAMEHATENIeM,
npeoOpa3zoBaHue CMENIaHHOW JIpoOU B HETIPABUIIbHYIO APOOL M HA00OPOT.

[IpuBenenue apodeit k 0bmeMy 3HameHarento. CpaBHEHUE OOBIKHOBEHHBIX
npo0Oeit. CrnokeHue U BhIUUTaHUE OOBIKHOBEHHBIX ApO0ei. Y MHOKEHHUE U JICTICHUE
OOBIKHOBEHHBIX JPOOECH.

ApudmMernyueckre ACUCTBUSA CO CMEIIAHHBIMU APOOSIMU. ApudMeTuyeckue
JnercTBUS ¢ ApOOHBIMU umciiaMu. Cnocobvl payuoHaiu3ayuu Gbl4UCIeHUl U UX
npUMeHeHue npu 8blNOJIHEHUU OetiCMBUI.

Jecamuunvie opoou

[IpeoOpazoBanue JnecATUYHBIX JApoOeil B 0ObIKHOBeHHBIE. (CpaBHEHHE
JECATUYHBIX JApooeit. ClioxkeHue U BhIYUTAHUE JECATUYHBIX apobeit. OkpyrieHue
JNECATHYHBIX  ApoOel. YMHOXEHHE U JeJeHHWe  JeCATHYHBIX  JpPOOCH.
Ilpeobpazosanue o00viKHOBEHHbVIX Opobell 6 Odecamuunvle O0pobu. Koweumwvie u
beckoHeuHble OecamuyHvle OpooU.

Yucna. Payuonanvnwie yucna

MHOXXECTBO parMoHaIbHBIX urcell. CpaBHEHHWE palMOHAJIBHBIX YHCE].
JleWicTBUS ¢ paIMOHALHBIMU 4YHCIIaMU. [Ipedcmasienue payuoHaibHO20 YUCIA
decamuyHol 0poowio.

Jlpo6no-payuonanvhule viparceHus

[IpeobpazoBanrie APOOHO-TMHEHHBIX BBIPAKEHUMN: CIIOKEHUE, YMHOXEHUE,
nenenue. Aneeopauueckas Opoov. Cokpawenue aneebpauyeckux Opooell.
Ilpusedenue ancebpauveckux opobeti Kk obwemy 3Hamenamenio. [leiicmeus c
aneeopaudeckumu OpooAMU: CNOJCEHUe, BblYUMAHUe, YMHOJCEeHUe, OelleHue,
8036€0€HUe 8 CINENEHb.

«JlefiCTBUTEILHbIE YHCIA».

Payuonanvuvie uucna



N300paxkenue yucen Ha 4YUCIOBOM (kKoopauHaTHOW) mpsmoi. CpaBHeHUe
yucesn. Moaysb 4uciia, reoMeTpruueckasl MHTEpIpeTanus Moy yncia. JleicTBus
C MOJIOKUTENBHBIMU M OTPUIIATEIBHBIMU YUCIaMU. MHOXKECTBO 1IEJIbIX YUCEN.

Koopounama mouxu

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

Hppayuonanvusvie yucna

[Tonsate wuppanuoHadbHOrOo 4mcia. Pacno3HaBaHue UPPANMOHAIBHBIX
qyuces.

MHnoscecmeso OeticmeumenvbHbIx Yucer.

«IIpeoOpa3oBaHue ajJredpandecKux BbIPasKeHHii»

Hppayuonanvusvie yucna

[Tonste wuppanuoHadbHOrOo 4Hcia. Pacno3HaBaHue UPPALMOHAIBHBIX
yucen. [lpumepsl gokazatensCcTB B anredpe. [eiicmeus ¢ uppayuoHanbHuimu
yucnamu: YMHOMCEeHue, OeleHue, 6036e0eHue 8 cmenensb. Muoowcecmso
OelicmeumenbHblxX Yucell.

«YpaBHEHHS M HEPABEHCTBAa»

Pagencmea

UucnoBoe paBeHCTBO. (CBOHCTBAa YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢
IIEPEMEHHOM.

Ypasnenusa

[lonsatne ypaBHEHHMSI W  KOpHS  ypaBHeHUs. [lpeocmagnenue o
pasrocunvHocmu  ypaeuenui. Qobnracmv onpeoenieHus YpasHeHus (0Ozacmo
00ONYCMUMbBIX 3HAYEHUU NePEMEHHO).

Jluneiinoe ypagnenue u e2o Kopru

Pemenne nuHeWHBIX ypaBHEHWH. JlumelriHoe ypasHeHue ¢ napamempom.
Konuuecmeo kopmueti nuneunozo ypaeunenus. Pewienue nuHeUHbIX YPAGHEHUU C
napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBagpatueie ~ ypaBHEHHS. Hemonnble ~ kBagpaTHble  ypaBHEHHUS.
JIMCKpYMHUHAHT KBaApaTHOro YypaBHeHUs. DopMyna KOpPHEM KBagpPaTHOIO
ypaBHeHusl. Teopema Buema. Teopema, obpamuas meopeme Buema. Pemienue
KBaJIPaTHBIX ypPaBHEHWI: HCIOJIb30BaHUE (HOPMYJBI ISl HAXOXKICHUS KOPHEH,
epaghuyeckull Memoo peuieHus, pazilodceHue Ha MHoicumenu, noooop KopHeu ¢
ucnonvzoganuem meopemol Buema. Konuuecmeo KopHeil K6AOpamHo20 ypasHe s
8 3aeucumocmu om e2o Ouckpumunanma. bukeaopamnvie ypasnenus. Ypasnenus,
C800UMbBLE K TUHEUHbIM U KeaopamuwiM. Keadpammuvble ypasHeHus ¢ napamempom.

/lpobno-payuonanvrsle ypagHenus

Pemenne mpocremmx apoOHO-TUHEHWHBIX YpaBHEHUU. PeuieHue OpooOHO-
PAYUOHATILHBIX YPAGHEHUU.

Memoowbl pewenus ypasHenuii. Memoovl PAGHOCUNbHBIX NPeobpa308aHuUll,
Memoo 3amenbl nepemenHol, epaguueckuti memoo. Hcnonv3oeamnue ceolicmes
@yHKYUL npu peweHuy ypasHeHul.

[Ipocmeiiwue uppayuonansvuvle ypasuenus euoa || f (x)=a, \/ f(x)= \/ g(x) .




Vpasnenus éuda X' =a.Ypasnenus 6 yenvix uuciax.
«BeposATHOCTH COOBITHIN

Cnyuaiinvie coovimus

CrnyyaiiHble OMBITHI (9KCIIEPUMEHTHI), SJIEMEHTApPHBIC CIIydallHbIe COOBITHS
(ucxonpl). BepositHocTH snemeHTapHBIX cOObITHIL. COOBITHS B CIy4YallHBIX
HKCIIEPUMEHTAX U OJIArONmpUSITCTBYIOIIME 3JeMEHTapHbIe COObITHS. BeposarHocTu
CIIy4ailHbIX COOBITUN. OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU.
Krnaccruueckue BepOsSTHOCTHBIEC OMBITHI C HCIOJIb30BAHUEM MOHET, KYOMKOB.
«DyHKUUM U rpapuKm»
Dyukyuu. llonamue pynkuyuu

JlekapToBBbl KOOpJAUHATHI Ha IIockocTH. dopMupoBaHue MpeACTaBICHUA O
METAnpeIMETHOM TMOHATUU «KOOpAMHATB. CrocoObl 3aaHus (QYHKIHM:
aHANUTUYECKUH, rpaduueckuil, Ttabmuunbld. ['paduxk ¢Gynkuuu. Ilpumeps
GYHKIMI, TOMy4aeMbIX B TIPOIIECCE HCCIENOBAHUS PA3IMYHBIX PEaTbHBIX
IPOLIECCOB M PEIICHUs 3ajad. 3HaueHne QyHKUHUU B Touke. CBOMCTBAa (QPyHKIMI:
o0nacTe  ONpeNeNeHus,  MHOXECTBO  3HAYEHUW,  HYJIH, MPOMEXYTKHU
3HAKOTIOCTOSIHCTBA,  YeMHOCMb/HeuemHOCmyb, TPOMEXYTKH  BO3pacTaHusi U
yObIBaHMsI, HAaMOOJbIIEE U HAMMEHbIIIee 3HaueHus. MccienoBanue QyHKIUU 10 ee
rpaduky.

Juneiitnaa gpynkuyus

CaoiicTBa u rpaduk JUHEHHON QYyHKIMH. YTIOBOH KOADPUIIMEHT MpSIMON.
Pacnonoxenue rpaduka JIUHEHHOW (YHKIUA B 3aBUCMMOCTH OT €€ YIJIOBOTO
kodddummenta u cBoboaHOro wieHa. Haxoowcoenue kosagguyuenmos nunelunou
@YHKYUU NO 3A0AHHBIM YCIOBUAM: NPOXOAHCOEHUE NPAMOU uepe3 08e MOUYKU C
3GA0AHHbIMU KOOPOUHAMAMU, NPOXONHCOEHUe NPAMOU uepe3 OAHHYI0 MOYKY U
napanienbHou OaHHOU NPAMOUL.

Keaopamuunaa gpynkyusn

CroiictBa u rpaduxk kBagpaTuuHou QyHkuuu (mapadona). I[locmpoenue
epaghuka KeaopamuyHou HyHKyuu no moukam

Oopamnasa nponopuuoOHAILHOCHLb

. k
CBoiicTBa QyHKITUH y = K y = —. I'unepOouna.
X x

«Ilocsieq0BaTeILHOCTH M IPOTPECCUID)
Hocnedoosamenvnocmu u npozpeccuu

Yucnosas MTOCJEA0BATEIBHOCTb. [Tpumepsi YUCTIOBBIX
nocyenoBaTeabHOCTe. beckoHeuHble MOCe0BaTebHOCTH. ApudmeTnueckas
nporpeccus u ee cBoicTBa. ['eomerpuueckas nporpeccusi. Popmyna ooujezo unena
U cymmol N NEPBbIX UNEeHO8 apUuhMemuyecKoll U 2eoMempuiecKkoli npocpeccuti
«YucsaoBbie M OyKBEHHbIE BbIPAKEHUS»

Yucnoewvie u 0yKeeHHbvlE GbIPAICEHUSA

Bripacxkenne ¢ nepeMeHHOW. 3HaueHue BbIpakeHus. [loacraHoBka
BBIPAKEHUI BMECTO IEPEMEHHBIX.

I]envie gvipasicenusn

Crenenb ¢ HaTypaJlbHbIM TOKa3zareieM U ee cBoiicTBa. IIpeoOGpazoBanus
BBIPAKEHUM, COAEPKAIIMNX CTENIEHU C HATyPAJIbHBIM MOKA3aTENIEM.



Onnounen, mHorouseH. JleHCTBUST C OJHOYJIEHAMHM M MHOTOYJIEHAMH
(cmokeHue, BbIYMTAHHME, YMHOXeEHUE). DOopMylbl COKpPAIIEHHOTO YMHOXKEHHUS:
Pa3HOCTh KBAJpaTOB, KBAAPAaT CyMMbl M Pa3HOCTH. Pa3iokeHue MHOrodjieHa Ha
MHOXHUTENIA: BbIHECEHHE OOIIEro MHOXMTENs 3a CKOOKH, TIpyNIIUPOBKA,
npuMeHeHue (GopMys COKpalieHHOro yMHOKeHusa. KBagpaTHbId TpexulieH,
pa3JI0KEHHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

«IIpakTnyeckue pacuersl o popmyaam»

Belpaxxenue ¢ mnepeMeHHOM. 3HaueHue BblpaxeHus. llomcraHoBka
BBIPAKCHUN BMECTO IMEPEMEHHBIX.

I]envie evipasicenusn

Crenenp ¢ HaTypaJdbHBIM TOKa3aTesleM U ee cBoiicTBa. [IpeoOpazoBanus
BBIPAXEHUM, COAEPKAINX CTETIIEHU C HATyPAJIBHBIM ITOKA3aTEIIEM.

OpanousieH, MHoOrowieH. JIeHCTBUS C OJHOYWICHAMH ¥ MHOIOYJICHAMU
(croskeHue, BBIYUTaHUE, YMHOKEHUE). DOpMYITbl COKPALIEHHOTO YMHOKEHUSI.
«CHcTeMbl HEPABEHCTBY.

Cucmemot Hepagencme

CucreMbl HEpaBEHCTB C OJHOW ITEPEMEHHOM. Perienre cucTeM HEPABEHCTB €
OJIHOM TIEpEMEHHOM: JIMHEUHBIX, kgadpamuvsix. VI300pakeHne pelieHusi CUCTEMbI
HEPABEHCTB Ha YUCJIOBOM NMPSMOM. 3alUCh PEUICHUS CUCTEMbI HEPABEHCTB.
«I'eomerpuyeckue purypsl. Yriabsp
Beauuunw

Benuuuna yrna. ['pagycnas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOIO TPEYTOJbHUKA. BHEIIHUI yroy TpeyrojJbHUKA.
CyMMa yrioB TpeyrojbHUKa
«I'eomerpuyeckue purypsbl. JTuHBD
Otpabotka 3amau Ne 17 KUM OI'D

Duzypol 6 zeomempuu u 6 OKpycaouiem mupe

['eomerpuyeckas Qurypa. BHyTpeHHss, BHemHssI 00JacTH (QUTYPHI,
rpanuna. Jluaum M 00yiacTU HA TUIOCKOCTH. BhIMyKiash W HEBBITyKJas (pUrypsl.
[Tnockast u Herockas ¢urypsl. [lonstue Benmuuunsl. Jnuna. M3mepenue IiuHbL.
EnuHuibl u3mepeHus JJIuHbL

Boinenenne cBoiictB  00BekTOB. doOpmMupoBaHHE TPEACTABICHHA O
MeTarpeAMETHOM NOHATHH «burypay. Touka, oTpe3ok, mpsiMasi, Jyd4, JOMaHas,
IJIOCKOCTh, YIroJl, OuCCeKkTpuca yrja M €€ CBOHCTBA, BHJbl YIJIOB,
MHOTOYTOJIbHUKHU, OKPYKHOCTb U KpPYT.

«Il1omaab MHOTOYroJIbHUKA»
H3zmepenua u evtuucinenusn

[Tnmomaan. ®opmynbl IIIOMIAAA TPEYTOJbHUKA, IMApAJUIENOrpaMMa U €ro
YaCTHBIX BHJIOB, Tpamenuu, popmyna ['epona, gopmyna Imiomanyd BBITYKIOTO
YETBIPEXYTOJIbHUKA, (POPMYJIBI JJTMHBI OKPYKHOCTH | IUIOINIAIA KpyTa
«/3mMepeHns U BIYHCJICHU
H3zmepenusn u eviuucnenus

[Inomanu. ®opMysbl IIOWIAAM TPEYTrOJbHUKA, MAapajuieiorpaMMa U €ro
YaCTHBIX BHJIOB, Tpamernuu, (GopMmysa TUIOMAAN BBITYKIOTO YeTHIPEXYTOJIbHUKA,



bopMyBl JUIMHBI OKPYXXHOCTH W IUlOmaau Kkpyra. [lnomans mpaBHIBHOTO
MHOT'OYT'OJIbHUKA.

Teopema [Tudaropa. Tpuronomerpuueckue COOTHOIIEHHUS B
IPsIMOYTOJILHOM TpEyrojibHUKe. Tpuronomerpuueckue GyHKIUU yria.
«Teopernyeckue acmeKTbI»

Teopernyeckrue acmeKkThl, TEOPEMbl, AKCHOMBI, OMpeNeiacHus, (HOPMYJIbI,
JIEMMBL.
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