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1. TlosicHUuTeJIbHASA 3aMUCKA

PaGouas mnporpamma «MaremaTuka» (BKITIOUAst anreOpy # Hayvana
MaTeMaTUYEeCKOTO aHalu3a, TreoMeTrpuio) (yriayOneHHbl ypoBenb) nis  10-11
KJaccoB paszpaboTaHa B cooTBeTcTBUM ¢ DeaepanbHbIM T'OCYJApCTBEHHBIM
00pa3oBaTeIbHBIM CTAHAAPTOM CpEIHEro o0IIero o0pa3oBaHUsS U TPEOOBAHUSIMHU
pe3ybTaTOB OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI CPETHEr0 0OIIEro
obpazoBanusi MBOY «COIIl Ne34y», a Takke Ha OCHOBE y4yeOHHKOB: Anrebpa u
Hayaja Marematumdeckoro anHammsza. 10 kmacc: yded. mms  oOmieoOpaszosar.
yupexnennt/ C.M. Hukonbckuit, M.K. IlotamoB u ap.; Amnrebpa u Hadana
Marematudyeckoro aHaimmza. 11 kmacc: yueb. myis oOuieoOpa3zoBar. yuypekIeHU/
C.M. Hukomsckuii, M.K. IlotanmoB u gap; I'eomerpuss 10-11 xm: ydeb. mis
ob6meoOpazoBar. yupexnenuit/JI.C. Aranacsn, B.®. byryzoB wu gp. I[Iporpamma
npelHa3HaueHa i u3ydeHuss Marematukn B 10-11 kmaccax Ha yriryGiaeHHOM
YpOBHE.

MecTo npeamera B 6a3ucHOM yueOHOM IuiaHe: B cooTBeTCTBUU C yUeOHBIM
mwianoM MBOY «COIIl Ne34» mpenmer «Maremaruka» (BKIodas —anredpy u
Hayajla MaTeMaTHYeCKOTO  aHalnW3a, TeoMeTpuio) (YyriyOJeHHBbIH  ypPOBEHB)
uzydaercs ¢ 10 mo 11 kmacc Ha sTame cpemHero obimiero oOpa3zoBaHus B oObeMe
414 gyacoB. O0umii o0bem yuebHOTO Bpemenu B 10 kmacce - 210 gyacoB (6 yacoB B
Henemo). O6muit 06bem ydebHoro Bpemenu B 11 kmacce - 204 gacoB (6 yaca B
HEIEIIO).

B cootBerctBuM ¢ npuHaTOoM KoOHUenmuen pa3sBUTHS ~ MATEMaTHYECKOTO
obpazoBanus B Poccuiickoii deneparyn, MaremMarndeckoe 00pa3oBaHUE pelaeT, B
YaCTHOCTH, CJEAYIOIIME KIFOYEBBIE 3aa4u:

—  IPEAOCTABIITh KAKIOMY OOYYaromeMycsi BO3MOXHOCTh JOCTHIKCHUS
YPOBHSI MaTeMaTUYeCKUX 3HAHUN, HEOOXOAMUMOTO [JIsi JaJbHEHINEH YCIHEeNHOM
JKH3HU B OOIIIECTBEY;

— «obecmieunBaTh HE00X0IUMOE CTpaHe YHUCJIIO BBITTYCKHUKOB,
MaTeMaThueckass MOJATOTOBKAa  KOTOPBIX  JOCTaro4yHa [l MPOJOJDKEHHS

06p830BaHI/I}I B pa3/IMYHBIX HAIIPaBJICHUAX W OJIA Hp&KTH‘-IGCKOﬁ ACATCIIBHOCTH,
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BKJIIOYAs TIPEMOJABaHUE MaTEMaTHKH, MaTeMaTUYECKUE HCCIICAOBaHHS, paboTy B
cepe nHMOPMAIIMOHHBIX TEXHOJOTUH U JIp.»;

— «B OCHOBHOM 0OmeM U cpeaHeM o0meM o0pa3oBaHUM HEOO0XO0IUMO
OpelycCMOTPETh MOATOTOBKY OOYyYalolMXCs B COOTBETCTBUM C HX 3almpocamH K
YPOBHIO TIOATOTOBKU B chepe MaTeMaTHIECKOT0 0Opa30BaHUSI.

COOTBETCTBEHHO, BBIJCIAIOTCS TPHU HampaBiieHUs TpeOOBaHUI K pe3ylbTaTaMm

MAaTEMaTU4CCKOI'O 06pa301zaHH}1:

1) mpaKTUKO-OPHUEHTUPOBAHHOE MaTeMaTHYecKoe oOpa3oBaHHe (MaTreMaTHKa
JUJISL )KU3HHN);

2) MaremaTHhKa JUIsd MCIOJIb30BaHHUS B MPO(ECCHH;

3) TBOpuecKkoe HampaBlICHHE, HAa KOTOPOE HaleleHbl T¢ OOyJaroumecs,
KOTOpbIE IUIAHUPYIOT 3aHUMAThCS TBOPYECKOM M HCCIENOBATEIbCKOM

paboToii B 001aCTH MaTeMaTUKHU, (PU3UKU, SKOHOMUKH M IPYrux 00JacTsX.

2. IlnaHupyemble pe3yJjbTATHI 0CBOEHHS Y4eOHOTI0 MpeaMeTa

OcBoenne 1porpamMmbl  «MareMmarukay ( BKJIFO4Yas aredOpy ©W  Hayaia

MAaTEMATHYCCKOI'O aHaaM3a, FGOMGTDHIO) CpEIHEN IKOJIC MPEeaAyCMaTpUBACT

JOCTHMXXCHHUC CJICAVIONHNX JTUYHOCIHbIX PE3YIIHTATOB.

1) poccuiilcKyl0 TpaXIaHCKyI0 HWIAEHTUYHOCTh, MNAaTPUOTU3M, YBAXKEHUE K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepea PoIMHON, ropAocTh 3a CBOM
Kpail, cBowo PoauHy, mnpouuioe M HacTOsIIEe MHOTOHAMOHAILHOTO Hapoja
Poccun, yBasxkeHue rocygapcTBEHHBIX CUMBOJIOB (rep0, dmar, TumH);

2) TrpaxAaHCKyl0 TMO3UIMI0 KAaK AaKTUBHOTO M OTBETCTBEHHOTO 4YJIEHA
pPOCCHICKOTO OOIIECTBAa, OCO3HAIOLIETO CBOM KOHCTUTYLMOHHBIE TIpaBa M
00513aHHOCTH, YB@XKAIOLIET0 3aKOH MW MPaBOMNOPSAOK, OO0JaJaroUIero 4YyBCTBOM
COOCTBEHHOTO  JOCTOMHCTBA, OCO3HAaHHO  MPHHUMAIOLIETO0  TPaJULMOHHBIC
HallUOHAIbHBIE M OOIlEYeNOBeUeCKHe TYMaHHUCTHUECKHE U JeMOKpaTHYeCcKHe
LEHHOCTH;

3) rOTOBHOCTD K CiyXeHHI0 OTeYecTBy, €ro 3aluTe;



4) chopMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JUAJIOTE
KYJIBTYp, @ TakKe pa3jMyHbIX (pOpM OOIIECTBEHHOTO CO3HAaHUS, OCO3HAHHUE CBOETO
MecTa B HOJIMKYJIbTYPHOM MHUDE;

5) cpopMHUPOBAHHOCTH OCHOB CaMOpPa3BUTUSI M CaMOBOCIUTAHHUS B
COOTBETCTBUM C OOIICUETIOBEUECKUMHU IIEHHOCTIMU U HJeallaMH TPaXIaHCKOTO
o011lecTBa; TOTOBHOCTh M CIHOCOOHOCTh K CAMOCTOSITENbHOW, TBOPUYECKON W
OTBETCTBEHHOM JNI€ATEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHWE W TOBEJEHHE B TMOJHUKYIbTYPHOM MHPE,
TOTOBHOCTh M CIIOCOOHOCTh BECTH JAHMAJOT C JAPYTHMMH JIFOJABMH, TOCTUTaTh B HEM
B3aMMOTIOHUMAHUs, HAXOJUTh OOIIME IEeTH U COTPYAHHYATH I UX JOCTIKEHUS,
CIIOCOOHOCTh ~ MPOTHUBOCTOSITh  HJICOJIOTHM  DKCTPEMH3Ma,  HAI[MOHAIHM3MA,
KceHO(hoOuM, JTUCKPUMHUHAIIMK TI0 COLMAIBLHBIM, PEIUTHO3HBIM, PacOBBIM,
HAIIMOHAIGHBIM TPU3HAKAM W JPYTUM HETATHBHBIM COIMAILHBIM SIBJICHUSIM

7) HaBBIKM COTPYJHUYECTBA CO CBEPCTHHKAMM, JETbMU MIIAJIIIEr0 BO3pacTa,
B3pOCIBIMH B 0oOpa3oBarelbHOM,  OOIIECTBEHHO  TOJIE3HOM,  y4eOHO-
UCCIIeI0BATENILCKOM, MPOEKTHOM U IPYrux BUJAX JIESTEIbHOCTH;

8) HpaBCTBEHHOE CO3HAaHHME W TOBEIEHWE HAa OCHOBE YCBOCHHS
00I11IeUeIOBEYSCKUX 1IEHHOCTEH;

9) TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHUCIE
caM000pa30BaHUIO, HA TPOTHIKEHUM BCEH JKU3HU; CO3HATEIIbHOE OTHOIICHHE K
HEMPEPHIBHOMY OOPa30BaHMIO KaK YCJIOBUIO YCIEMHONW NpodecCHOHATLHOU U
0OIIECTBEHHOM JIEATEIILHOCTH,

10) scTernueckoe OTHOIIEHHWE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CTIIOPTA, OOIIECCTBEHHBIX OTHOIICHUIA,

11) mpunATHE U peanu3anuio IIEHHOCTEW 3710poBOTOo M Oe3omacHoro odOpasa
KU3HU, TMOTPEOHOCTH B  (U3UUECKOM CAMOCOBEPIICHCTBOBAHHMM, 3aHATHUSIX
CIIOPTUBHO-03J0POBUTEIbHOM JI€ATENbHOCTBIO, HENPUSITHE BPEIHBIX MPUBBIYEK:
KypeHusi, ynoTpeOJieH!s] alKoroJsi, HAPKOTHKOB;

12) GepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHUE K (U3UYECKOMY
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U TICUXOJIOTUYECKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, TaK W JPYruxX JIOJEH,
YMEHHE OKa3bIBaTh MEPBYIO MOMOIITp;

13) oco3HaHHBIM BBIOOP Oyaymiei mpodeccur U BO3MOKHOCTEH pear3aiiiu
COOCTBEHHBIX  JKM3HEHHBIX  IIJJAHOB;  OTHOIIEHHE K  MpodecCHoHATbHOM
NEATETbHOCTH KaK BO3MOYHOCTH YYacTHS B PEIICHUU JMYHBIX, OOIICCTBCHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIMOHAIBLHBIX MPOOJIEM;

14) chopMHUPOBAHHOCTh SKOJOTHYECKOTO MBINUICHUS, MMOHUMAHUS BIUSHUS
COLMATTbHO-3KOHOMUYECKHUX IMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIUATLHOM
Cpelbl; IPUOOPETEHNE OTIBITAa KOJIOT0-HAIIPaBICHHOH JeATeIbHOCTH;

15) oTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO

MIPUHATUS LIEHHOCTEW CEMEWHOW >KU3HHU.

OcBoenre mnporpamMmbl «Maremarukay ( BKIOYasg aareOpy W Hayaia

MaTEMaTHYSCKOTO aHaIM3a, TCOMETPHIO) CPEIHEH ITKOJIE IPEyCMaTpUBacT

JOCTHMIXXCHHUEC CJIICAYIOIIINX Memanp eOMEMHbIX PE3VJIbTATOB.

1) yMeHHe caMOCTOSITENBHO ONPEAESATh LENH AEATEIbHOCTH U COCTABIATH
IUIaHBl ~ JIGSITEIbHOCTH; CaMOCTOSATEIIHO OCYILECTBISATh, KOHTPOJHPOBaTh U
KOPPEKTUPOBATh JEATEIbHOCTh; MCIOJb30BaTh BCE BO3MOJKHBIE PECYPCHI I
JOCTWKEHHs TOCTaBJIEHHBIX LEJNe M pealn3auud IUIAaHOB  JEATElIbHOCTH;
BbIOMpATh YCIEIIHbIE CTPATETUM B PA3JIMYHBIX CUTyalUsX;

2) yMeHHE MpPOAYKTHMBHO OOIIaThCS M B3aUMOJEHCTBOBaTb B IIpoOLecce
COBMECTHOM  JEATEIbHOCTH,  YYWUTBHIBaTHh  MO3ULMU  APYTHX  YYaCTHUKOB
NEeSATENbHOCTH, YPPEKTUBHO pa3peiiarb KOH(IUKTHI;

3) BiazeHWE HaBbIKAMU IIO3HABATENILHOM, Y4YEOHO-HCCIEAOBATEIbCKOW U
NPOEKTHOM JAESITETbHOCTH, HABBIKAMU pa3pelieHus npoOJsieM; CHOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITETbHOMY MOMCKY METOJIOB PEIICHUsI MPaKTHIECKUX 3a/1ad,
NPUMEHEHUIO PA3JIMYHBIX METOAO0B MO3HAHUS;

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHOW HH(POPMAIIMOHHO -

IM03HABATCIbLHOU ACATCIIbHOCTH, BJIAJCHHUC HABbIKAMHW IIOJIYYCHHA HCO6XOHHMOﬁ



uHpOpMAIIUY U3 CIOBaped pa3HbIX TUIIOB, YMEHHUE OPUCHTUPOBATHCS B Pa3IMUHBIX
UCTOYHHMKAX WHPOpMAIUK, KPHUTUYECKA OIEHUBATh W  HMHTEPIPETHPOBATH
WHPOPMAIIHIO, TIOTydaeMyl0 U3 Pa3IMIHBIX UCTOYHUKOB,

5) yMEHHE UCIIOJIb30BaTh cpencTBa MH()OPMAITMOHHBIX u
KOMMYHHMKAIIMOHHBIX TexHoJorui (nanee — WKT) B pelieHun KOTHUTHBHBIX,
KOMMYHHMKATUBHBIX M OPTAaHM3ALMOHHBIX 33Ja4 C COOJII0JIeHueM TpeOoBaHUM
PrOHOMUKHU, TEXHUKH O0€30MaCHOCTU, TUTHEHBI, pecypcocOepekeHusi, MPaBoOBbIX U
TUYECKUX HOPM, HOPM MH(POPMALMOHHON 0€30MacHOCTH;

6) yMeHHe OmpeleNsiTh Ha3HAu€HHE U (PYHKIUU Pa3IMYHBIX COIMATbHBIX
WHCTHUTYTOB;

7) yMeHHE CaMOCTOSITEIbHO  OIICHUBaTh W  TNPUHUMATh  PEIIeHWUs,
OTIPEIENSAIONINE CTPATETHI0 TOBEICHUS, C YYETOM TPaXTAHCKUX U HPABCTBEHHBIX
LICHHOCTEH;

8) BJIaJICHUE S3BIKOBBIMH CPEACTBAMHU - YMEHHUE SICHO, JIOTUYHO M TOYHO
u3JlaraTth CBOIO TOUKY 3pEHHsI, UCIOJb30BaTh aJ€KBAaTHbIE S3bIKOBBIE CPE/ICTBA,

9) BnageHue HaBbIKAMM TIO3HABaTeNbHON peduiekcMH Kak  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pPE3YJbTAaTOB H
OCHOBaHMii, TpaHMIl CBOETO 3HAHUS M HE3HAHMsI, HOBBIX MMO3HABATENLHBIX 3a/a4 U

CpCACTB UX OOCTHIKCHUS.

OcBocHHE porpaMmbl _«MaTemaThkay ( BKJITO4Yasia aJir 66DV 1M HaydaJld

MaTEMaTHYSCKOTO aHaIM3a, TSOMETPUIO) CPEAHEH IITIKOJIE IpeaycMaTpUBacT

JOCTHMIXKCHHUC CJICAYIONINX np eOMEMHbIX PE3VIbLTATOB:

«Maremaruka» ( BKIoyas aireOpy M Hadajla MareMaTHUYecKOro aHalu3a,
reomerputo) (0a30BbIl ypoBeHb) - TpeOOBaHUS K MPEAMETHBIM pe3ybTaram
OCBOEHUS 0a30BOr0 Kypca MaTeMAaTUKU JIOJKHBI OTPaXkarh:

1) chopMHPOBaHHOCTb NPEACTABICHUH O MATEMAaTHKE KaK YacTH MHPOBOM
KyJbTYpbl U O MECTE MATEeMAaTUKd B COBPEMEHHOM LMBWIM3ALMH, O crocolax
ONMCAHUS Ha MaTEMaTHYECKOM S3BIKE SIBJICHUN pealbHOTO MHPA;

2) cpOopMHPOBAHHOCTH MPEACTABICHUNA O MaTEMaTHUYECKHUX IMOHATUAX KaK O
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BOKHEUIIIMX MAaTEMaTHYeCKUX MOJICISIX, IO3BOJISIONIMX ONHCHIBATh M U3y4aTh
pa3Hble TPOLECCHl W SBICHHS; IOHMMAaHHUE BO3MOXHOCTH aKCHOMATHYECKOTO
MIOCTPOCHUST MAaTEeMaTHUYECKUX TEOPHUH;

3) BiazeHHe METOJaMH JI0Ka3aTeNbCTB U AITOPUTMOB PEILICHUS; YMEHUE HX
NPUMEHSATh, IPOBOJUTH IOKa3aTelbHbIE PACCYKIIEHUS B XOJi€ PEILICHUS 3a]1a4;

4) BrajgeHWe CTaHOAPTHBIMU TNpPUEMaMU pEIICHUS palUOHAIbHBIX U
UPPALMOHANIBHBIX, MOKAa3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKHUX YpaBHEHUN
U HEPaBEHCTB, UX CUCTEM; UCIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamm, B
TOM 4YHUCIe JJi1 TOWCKA IMyTH pElIeHHWs M WUIOCTPAIMM PEIICHUsT ypaBHEHUUN U
HEPaBEHCTB;

5) chopMHpPOBAHHOCTh IIPEACTABICHUA 00 OCHOBHBIX IOHATHAX, HACAX M
METOJaXx MaTeMaTHYeCKOro aHalIn3a;

6) BIaJCHUE OCHOBHBIMH TOHATUSAMH O IUIOCKMX M TNPOCTPAHCTBEHHBIX
Tr€OMETPUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBax; C()OPMHUPOBAHHOCTh YMEHUS
pacro3HaBaTh Ha YepTeXax, MOJEISAX M B pEaJbHOM MHUpPE TIeOMETpUYECKHe
buryphl; IpUMEHEHHE W3yYEHHBIX CBOWCTB T€OMETpUUECKuX Guryp u Gopmyn mis
pelIeHus] TeOMETPUYECKHUX 3a7au U 33Ja4 C IPAKTUYECKUM COJIEpPKAHUEM;

7) chopMHUPOBAHHOCTh TPEICTABICHUN O MpOLECCaX M SBJICHUAX, WUMEIOUIUX
BEPOSITHOCTHBIA XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peaJbHOM
MUpe, 00 OCHOBHBIX MOHSATUSAX 3JIEMEHTAPHON TEOpHH BEPOSITHOCTEW; YMEHUU
HAXOJHWTh W OIICHWBAaTh BEPOSTHOCTH HACTYIUICHUS COOBITH B MPOCTEHIINX
NPAKTUYECKUX CHUTYaIlUsIX W OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJIMYUH;

8) BIaJieHWE HAaBBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM
IpY PEIICHUN 3a/1ad.

«Maremarukay ( BKMo4as anreOpy W Hadaja MaTeMaTHYecKOTO aHajm3a,
reoMeTpuio) (yriayOJieHHbIH ypOBEHb) — TpeOOBaHMS K MPEIMETHBIM pe3yJbTaram
OCBOEHUS YINIyOJIEHHOTO Kypca MAareMaTUKHU [OJDKHBI BKIIOYAaTh TPeOOBaHUS K
pe3yibTataM OCBOEHHS 0a30BOT0 Kypca U JOTOJHUTEIbHO OTpPaXKaTb:

1) chopMHupOBaHHOCTH MPEACTABIEHUH O HEOOXOIUMOCTH J0Ka3aTeIbCTB MPHU

000CHOBaHUM MAaTEeMATUYECKUX YTBEPKACHUU U POJM aKCHOMATHUKU B MPOBEICHUU
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JNEIYKTUBHBIX PacCCYX ICHUN;

2) cGopMHUPOBAHHOCTH TMOHSITHUIHOTO ammapara IO OCHOBHBIM pazjeiiam
Kypca MaTeMaTWKH, 3HAaHUH OCHOBHBIX TeopeM, GOopMys U YMEHHUS UX MPUMEHSTH;
YMEHHS JOKa3blBaTh TEOPEMbl M HAXOJWUTh HECTAHIAPTHBIC CTOCOOBI peIIeHHUs
3a/1a4;

3) chopMHUpPOBAaHHOCTP YMEHUW MOJEIMPOBATh peaJbHBIC CHUTYyaIlUH,
HCCJIEA0BATh NMOCTPOEHHBIE MOJEIN, UHTEPIIPETUPOBATh MOJIYYECHHBIN PE3YJIbTAT;

4)  chopMUPOBAHHOCTh  MpEACTaBICHWHA 00  OCHOBHBIX  IOHATHSIX
MAaTeMaTUYECKOTO aHan3a U UX CBOMCTBAX, BJIAJCHUE YMEHHEM XapaAKTEPHU30BATh
noBeneHUe (GYHKIUM, MCIOJb30BaHUE TIOJYYECHHBIX 3HAHUW JJI1 ONHCAHUS U
aHaJIM3a pPealbHBIX 3aBHCUMOCTEM;

5) BIajieHWe yYMEHHUSIMH COCTABJICHHS BEPOSTHOCTHBIX MOJICNIEH MO YCJIOBUIO
33/1aud ¥ BBIUYMCIICHUS BEPOSITHOCTH HACTYIUIGHHUS COOBITUI, B TOM YHUCIE C
npuMeHeHueM  GopMya  KOMOMHATOPUKM M OCHOBHBIX  TEOPEM  TEOPHUH

BEPOSATHOCTEW; MCCIEIOBAHUS CIIy4alHbIX BEJMYHUH M0 MX PACIPEACIICHUIO.
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ba3oBblii ypoBeHb

«IIpo6.1eMHO-PYHKIMOHATbHBIE Pe3YabTAThD)

¥Yruy0J1eHHBI YPOBEHb

«CI/ICTeMHO-TeopeTH‘{eCKI/Ie pe3yabTarbD>

Paznea

|. BbINyCKHUK HAYYUTCH

I1l. BoinycKHHK MOJIy4YuT
BO3MOYKHOCTb HAYYUTbCS

Il. BoInyCKHUK HAYYHTCHA

IV. BbIyCKHUK MOJTy4HUT
BO3MOZKHOCTb HAYYUThCS

Hean
0CBOEHHUSA
npeaMera

J1J14 ucoJIb30BaHMs B
MMOBCEHCBHOM >KI3HU U
o0ecreYeHust BO3MOKHOCTH
YCTICTITHOTO TPOT0JDKEHUS
00pazoBaHus 1O
CIIENMAIBHOCTIM, HE CBSI3aHHBIM
C TIPUKJIQJHBIM HCTIOJIb30BaHUEM
MaTeMaTHKH

ﬂ]lﬂ paszeumust MblULIEHUA,
UCNOIb30B8AHUS 8 NOBCEOHEBHOI
HCU3HU

U obecneyeHus B03MONCHOCMU
VCHeuwHo20 npo0aHCeHUsL
0bpa3zosanus no
CneyuaIbHOCmM, He
CBS3AHHBIM C NPUKAAOHBIM
UCNOJIb308AHUEM MANEMAMUKU

[ ycrieniHoT0 Mpo 10JKE U
00pazoBaHus

0 CIICIMAJIbHOCTAM,
CBsA3aHHbIM C IPUKJIAHbIM
HCIIOJIb30BAaHUEM MAaTCMAaTUKH

Jlnsa obecneuenus
B03MOICHOCIU Y CNEUIHO20
nPOoOOoNICEHUsL 00PA308AHUS NO
CneyuaIbHOCMIM, C6A3AHHbIM C
ocywecmeaneHuem HayYHou u
UCCe0068amenbCKoil
OdesmenbHOCMU 8 00.1acmu
MAMEMAMUKU U CMEHCHBIX
HAYK

Tpe6oBanus Kk

pe3yJabTaTam

Dnemenmol
meopuu
MHOMCECME
u
Mamemamuy
ecKkoil
102UKU

— OnepupoBarb Ha 0a30BOM | —

ypOBHE! MOHATHIMM:
KOHEYHOE MHOECTBO,
3JIEMEHT MHOKECTBA,
TI0IMHOKECTBO,
nepeceyucHUe U
00beTMHCHIE MHOYKECTB,
YHUCJI0BBIE MHOKECTBA HA

Onepuposamv? noHAMuAMIU.
KOHEe4YHOe MHOICEeCmeo,
9/1eMeHm MHOJMCecmad,
NOOMHOMICECMBO, NepeceyeHue
U 00veOuHeHUe MHOIHCECS,

YU CTI0BbIE MHOMCECMBA HA
KOOPOUHAMHOU NPAMOT,
ompe30K, UHmMepeal,

— CB000HO oTIepHUpoBaTh?
MOHATHSMU: KOHEYHOE
MHOKECTBO, JIEMEHT
MHOKECTBA,
TI0IMHOKECTBO,
niepeceyeHue, 00’beIMHEHIEe
Y Pa3HOCTh MHOKECTB,
YHCJIOBbIC MHOXKECTBA Ha

—  Jlocmuorcenue
pesyremamos pazoena ll,

—  Onepuposamv NOHAMUEM
onpeoenenusl, 0CHOBHbIMU
sudamu onpeoeneHutl,
OCHOBHbLIMU BUOAMU
meopem,

—  NOHUMAamb Cymb

1 3nech u manee: pacmo3HaBaTh KOHKPETHBIC MPUMEPHI OOIIUX MOHSTHI M0 XapaKTePHBIM MPU3HAKAM, BBIIOIHATh JCHCTBUS B COOTBETCTBHH C OMPENCICHAEM H MPOCTSHIIIMME
CBOMCTBAMH MOHATHH, KOHKPETU3UPOBATH MPUMEPAMH OOIIHE TTOHSTHSL.
2 31ech U Janee; 3HaTh OMpPEICICHIES TOHATHS, YMETh MOSICHATh €r0 CMBICII, yMETh HCIOJIb30BATh TIOHATHE U €r0 CBOICTBA NPH NPOBEACHHU PaCcCyKACHHI, PEILICHUH 3a1a4.
3 31ech U qanee: 3HATH OMpPECIICHHIE TIOHATHS, 3HATh U yMETh 0OOCHOBBIBATH CBOMCTBA (MPU3HAKH, €CIIH OHU €CTh) MOHATHS, XapaKTepH30BaTh CBSI3H C IPYTUMH MOHSTHSIML,
MPEJICTABIISA O/IHO MOHATHE KAaK YacTh LIEIOCTHOIO KOMIUIEKCA, UCIIOIb30BaTh MOHSTHE U €0 CBOICTBA PU MPOBEACHUH PacCy>KICHHH, 10Ka3aTe/IbCTB, PEIICHUN 3a/1a4.
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KOOPAMHATHOM TIPSIMO1A,
OTpE30K, UHTEPBAJL;

— OIepUpOBaTh Ha 0A30BOM
YPOBHE MOHATUSIMU:
YTBEPXKIIEHUE, OTPULIAHNIE
YTBEPXKIICHUSI, UICTUHHBIE
Y JIO’KHBIE YTBEPXKIICHUS,
NpUYUHA, CIIEJICTBUE,
YacTHBIN CITydail 001Iero
YTBEPXKICHIS,
KOHTPIIPUMED;

— HaxOJWTh NIEPECECUECHUE U
00BeTUHEHHE JIBYX
MHOJKECTB,
IpECTAaBJIEHHBIX
rpadMueCcKH Ha YHUCIOBOM
IPSIMON;

— CTpPOMTBH Ha YHUCIIOBOU
MPSIMOM TI0IMHOKECTBO
YHCJIOBOTO MHOYKECTBA,
3a/1aHHOE TIPOCTEUILIAMU
YCJIOBUSIMUY;

— pacro3HaBaTh JIOKHbIE
YTIBEPXKACHUSI, OIIMOKU B
pacCyXaeHusX, B
TOM YHCJIE C
UCTIOJIb30BaHUEM

KOHTPIIPHUMEPOB.

B noeceonesHol socusnu u
npu u3y4eHuu Opyaux
npeomemos.

NOJIYUHMEPBATL, NP OMEHCYINOK
C 8bIKOJIOMOU MOYKOU,
epaghuueckoe npeocmasnenue
MHOMCECMS HA KOOPOUHAMHOU
NJI0CKOCMU,

— onepuposamv NOHAMUAMU.
ymeepacoerue, OmpuyaHue
ymeepcoenus, UCUHHbLE U
JIOJICHBLE YMBEPIHCOEHU S,
npuyUHa, cieocmsue,
4aCMHbLI CTyuati o0oue2o
YmeepiHcoenUs, KOHMPHpUMep;

—  npoeepsamb NPUHAOIEHCHOCHIb
91eMEeHMAa MHOHCECMBY,;

—  Haxooumbv nepeceuerue u
00BeOUHEeHU e MHOJICEeCNE, 8
MoM qucie npeodcmasieHHbIX
epaguuecku Ha 4ucno8ou
nPAMOU U HA KOOPOUHAMHOTU
NJI0CKOCMU,

—  Npo80OUMb 0OKA3AMeIbHbLE
paccyicoenus 015
000CHOBAHUSA UCMUHHOCIU
YymeepaHcOoeHuUli.

B nosceonesnoti srcusnu u npu
U3yueHuu Opyux npeomemos.

—  UCNOIb3068AMb YUCTIOBbLE
MHOOJICecmea Ha
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU N0 CKOCMU 0T

KOOPAMHATHOM MPSIMOY,
OTpE30K, UHTEPBAII,
MOJTYUHTEPBa,
IPOMEXKYTOK C BBIKOJIOTOM
TOYKOM, TpadudecKoe
NpEICTaBICHUE MHOKECTB
Ha KOOPJMHATHOU
IJIOCKOCTY;

3aJ1aBaTh MHOXECTBA
NepEYUCIICHUEM U
XapaKTepUCTUY €CKUM
CBOICTBOM;

OTIEpHPOBATh MOHATUAMMU:
YTIBEP)KIECHUE, OTPULIAHKE
YTIBEP)KICHUS, ICTUHHBIE U
JIOKHBIE YTBEPKIIECHUS,
NPUYMHA, CJIEJICTBUE,
YacTHBIN Cciydai o01ero
YTBePXKACHUS,
KOHTPIIPHUMED;

MPOBEPSTH
NPHUHAJIEKHOCTD 3JIEMEHTA
MHOKECTBY;

HaXOJUTh MEepeceueHue u
00BEIMHEHIE MHOYECTB, B
TOM YHCJIE
NpeICTaBICHHBIX
rpadMueCKU Ha YUCTIOBOM
NpsIMOY U Ha
KOOPJMHATHOM TIOCKOCTH;
MPOBOJUTH JOKA3aTEIIbHbIE
paccyKneHus st
000CHOBaHUS UCTUHHOCTH

KOCBEHHO20
0oKkazamenbCcmea,

— onepuposambv NOHAMUAMU
CYEMHO20 U HECUeMHO20
MHOJCECMBA,

—  NpUMEHAMb Memoo
MamemMamuyecko
UHOYKYUU 0151 NPOBEOCHUS
paccysxcoenuii u
0oKasamenbCme u npu
peuteHuu 3a0au.

B nosceonesnoti scusnu u npu
u3ydeHuu opyaux
npeomemos:

—  UCNOJIb308aMb MEOPEMUKO-
MHOHCECMEeHHbII A3bIK U
AZBIK I02UKU OJI51 ONUCAHUSA
PeabHbIX NPoYeccos u
AGNEHU, NPU peuleHuu
3a0ay Opyeux yueOHvIx
npeomemos
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HCTIOJIb30BaTh YHUCJIOBBIC
MHO>KECTBA Ha
KOOPAMHATHOM MPAMOM
JUJISL OTIMCAHMST PEaTbHBIX
MPOLIECCOB U SIBJICHUIL,
MPOBOJUTH JIOTUYE€CKUE
paccyxneHus B
CHUTyalsiX MOBCEHEBHOU
KI3HA

ONUCAHUS PeATbHBLX NP OYECcco8
U A6IeHUU;

npoBoOUMb O0KA3AMeENbHbLE
PaccyricoeHus 8 CUMyayusx
N0BCeOHEeBHOU HCUSHU, NPU
peuwenuu 3a0a4 u3 Opyaux
npeomemos

YTBEPIKIIE HUM.

B noeceonesHol scusHu u npu
UsyyeHuu Opyeux
npeomemos:

— HCHOJIb30BaTh YUCIIOBBIE
MHO>KECTBA Ha
KOOPAHMHATHOM NPSMOU U
Ha KOOPJAMHATHOU
IDIOCKOCTH JIJIs1 OTIMCAHUSA
pPEAIBHBIX MPOLECCOB U
SIBJICHUIA,

— TPOBOJUTH J10Ka3aTeJIbHbIE
pacCyXIeHusl B CUTyalsxX
MOBCEIHEBHOM KU3HHU, TIPH
peLIEeHNH 3aJa4 U3 IPYyrux
IpeAMETOB

Yucrau
eviparicenus

OnepupoBath Ha 0a30BOM
YPOBHE MOHSTUSIMU:
1eJI0€ YHCIIO, ISJIMMOCTh
quce, 0OBIKHOBEHHAS
po0OBb, AeCATUIHAS
Tpo0Ob, paIMOHATEHOE
YUCJIO, MPHOIIHKEHHOE
3HAYEHHE YHCIIA, YaCTb,
J10J151, OTHOILICHHUE,
TPOLICHT, TIOBBIIIICHHE U
TIOHWKCHHE HA 331aHHOC
YUCJIO TPOTICHTOB,
MacIiTao;

oTiepypoBaTh Ha 0a30BOM
YPOBHE MOHSTUSIMU:
norapudM 4wucIa,

C60600HO onepuposams
NOHAMUAMU: YeJloe YUCTO,
oeumMocms yuce,
00bIKHOBEeHHAS OPODb,
OoecsamuyHas Opoos,
PAYUOHAILHOE YUCTIO,
NPUOIUNCEHHO € 3HAUEHUE
yucna, 4acmo, 00,
omHoweHue, npoyeHm,
noevlulerie U NOHUICEHUE HA
3A0AHHOE YUCIO NPOYEHMO8,
Mmacumab;

npUBOOUNb NPUMEPLL YUCETL C
3A0AHHLIMU CBOLCMBAMU
oenumocmu;

ONnepuposant NOHMUSIMU:

— CB000/THO OTIepUPOBAThH
TIOHATUSIMU: HATYpaJIbHOE
YHCJI0, MHOKECTBO
HATYpaJIbHBIX YHCEJI, IIeJI0e
YHCJI0, MHOKECTBO IIEJIBIX
quce, 0OBIKHOBEHHAS
IpoOb, IecaTudHast 1po0b,
CMEIIIaHHOE YHCJIO,
palMOHATIHHOE YHCJIO,
MHOYKECTBO PaIFo HAJTbHBIX
YUCeJI, UppaIoHATLHO S
YHUCJI0, KOPEHb CTETICHH N,
JICHCTBUTEIIEHOE YHCIIO,
MHOYKECTBO
JIeUCTBUTEIIHHBIX UHCEI,
reoMeTpudecKas

HHocmuowcenue
pesyremamos pazoena ll,
€60000HO onepuposamv
YUCO8bIMU MHOHCECBAMU
npu pewleHul 3a0a4;
NOHUMAMb NPULUHDL U
OCHOBHble udeu
Ppacuupenus Yucioeblx
MHOJICECS,

81a0emb 0CHOGHLIMU
NOHAMUAMU MeOoPUU
O0enuMocmu npu peuleHuu
CMAHOAPMHBIX 3A0aY
umems 6a308vle
npeocmasieHus o
MHOJHCECBE KOMNJIEKCHBIX
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TPUrOHOMETpPUY €CKast
OKPYXHOCTb, I'palyCHas
Mepa yriia, BeJIMI1HA
yIJIa, 33JaHHOTO0 TOYKOM
HA TPUTOHOMETPUYECKOMN
OKPYXHOCTH, CHHYC,
KOCHHYC, TAHTC€HC H
KOTAaHI'€HC YTJIOB,
UMEIOLIHX MPOM3BOJILHYIO
BEJIMYVHY;

BBITIOJTHATH
apudmeTnueckre
JIEUCTBUS C 1ICJILIMU U
palOHATIbHBIMU
YHCIIaMH,

BBITIOJIHATH HECJIOKHBIE
npeoOpa3oBaHus
YHCJIOBBIX BBIPAKECHHUM,
COJIepKaIlUX CTETICHU
YHUCeJI, TMOO KOPHH U3
YHUCEJI, TMOO JIOTapr(hMBI
qHUCeT,

CpaBHUBATD
palMOHAIBHBIE YHCIIa
MeXIy co001if;
OIICHUBATh W CPaBHUBATH
C palMOHAIbLHBIMHU
YUCJIAMU 3HAYCHHS TIEIIBIX
CTEINEHEN Ynce, KOpHEN
HATypaJIbHOM CTEIECHU U3
Yuce, Jorapupmon
YHUCEJI B IPOCTHIX

clyJasix;

Jgoeapughm uucna,
MpUcOHOMEMpPUIecKast
OKPYHCHOCMb, DAOUAHHAS U
2paoycHas mepa yaia,
8eUUUHA Yead, 3a0AHHO20
MOYKOU Ha
MpUSOHOMEMPUECKOU
OKPYHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2108,
UMEIOUUX NPOU3BOTLHYIO
8eIUYUHY, YUCIA € U T,
BbLINOIHAMb ApUupmemuyeckue
oeticmeusi, couemas ycmHule u
nucbMeHHble NPUeMbl,
npUMeHssi npu
Heobxooumocmu
BbIUUCTUMEIbHbLE
ycmpoticmeaa,

HAxX00Uumb 3HAYEHUS KOPHSL
HAMypaibHOU CeneHu,
cmeneHu ¢ payuoHaIbHbIM
noxaszameinem, 1o2apugma,
UCnoabL3ys npu
Heobxooumocmu
BbIUUCTUMEIbHBLE
ycmpoucmea,

NOJIb306AMbCS OYEHKOU U
NPUKUOKOU NPU NP AKMUYECKUX
pacyemax;

npoBoOUMb NO U36ECHHbIM
gopmynam u npasuiam
npeobpazosanus 6YKEeHHbIX
8bIPANCEHUL, BKIFOUAIOUJUX

HHTEPIIpE TS
HATYpalIbHBIX, LEJbIX,
palMoHAIbHBIX,
JICUCTBUTEIILHBIX YHCEIT,
MOHMMATh U OOBICHATH
pa3HULy MEXKIY
MO3UIMOHHON M
HETIO3ULHOHHO M
CHCTEMAaMH 3aIHCH YHCEIT;
MIePEBOIUTH YHCIIA U3
OJTHOM CUCTEMBI 3alCH
(cUcTeMBI CUUCIICHYS) B
APYTyto,

JIOKa3bIBaTh U
MCTIOJIb30BAaTh MPU3HAKU
JIEJIMMOCTH CYyMMBI U
MPOMBZBEICHUS TIPU
BBITIOJTHCHUN BBIYMCJIIC HUM
Y peIlCHUH 33/1a4;
BBITIOJIHATH OKpYTJICHUE
palMOHATBHBIX U
UppAIMOHAIIBHBIX YHCEJI C
3aJIaHHOM TOYHOCTBIO;
CpaBHUBATh
JNEeUCTBUTENLHBIE YHUCIIA
pa3HBIMU cTiocO0amuy;

YO PSI0YMBATH YHCIA,
3alKCaHHBIC B BHJC
OOBIKHOBEHHOH U
JIeCATUIHOM NpoOu, Urca,
3aIMcaHHble C
HCIIOJIb30BaHUEM
apupMeTHIECCKOTO

yucen,
Cc80000HO BbINOJHAMD
mMooicoecmeentvie
npeoopazosanus
MPUSOHOMEMPUUECKUX,
JI02apu@mMuuecKuXx,
CMeneHHbLX 8bLPANCEHU,
enadems hopmy.otl
ounoma Heromona;
NPUMEHAMb NPU PeuteHUU
3a0ay meopemy o
JIUHETIHOM NPeoCcmasieHul
HOJ;

NPUMEHAMb NPU PelteHUU
saday Kumatickyro
meopemy 06 0CmamKax;
NPUMEHSIMb NPU PeleHUU
3a0au Manywo meopemy
Depma;

YMenmb 6bINOIHAMb 3ANUCH
YUCIA 8 NOZUYUOHHOUL
cucmeme CUUCIeHUsL,
NPUMEHAMb NPU PeleHUU
3a0ay meopemuro-
YuCcno8vie QyHKYUU: Yucio
u cymma oeaumenetl,
Gyukyuio Junepa,
NPUMEHAMb NPU PeueHUU
3a0ay yenHvle Opoou,
NPUMEHSIMb NPU PeUle HUU
3a0ay MHO20YJIeHbl C
OeliCmeume b HbLMU U
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M300pakaTh TOUYKAMHU Ha
YUCJIOBOU MPSIMOU LIEJIbIE
U palMOHAIbHBIE YHCIIA;
m300pakaTh TOUKaAMH Ha
YHUCJIOBOU MPAMOU LIEJIBIE
CTETICHU YHCEJI, KOPHU
HATYpaJIbHOM CTEIICHU U3
YUCETI, JIOTapU(PMBI YUCEIT
B TPOCTHIX CITy4asX;
BBITIOJTHATH HECJIOKHBIE
npeoOpazoBaHus IEbIX U
JpOOHO - PAIMO HAITL HBIX
OYKBEHHBIX BBIPKEHMUIL,
BBIPKaTh B MPOCTEMIINX
CJIy4dasix U3 paBeHCTBA
OJIHY NIEPEMEHHYIO Yepe3
Apyrue,

BBIYHUCIIATH B IIPOCTHIX
CITy4asiX 3HauCHHS
YHUCIIOBBIX U OYKBEHHBIX
BBIPAKE HUM,
OCYIIIECTBIISIS
HE0OXO0IUMBbIe
MOICTAaHOBKHU H
npeoOpazoBaHus;
m300OpaxKaTh
CXEMaTHIECKH YTOJI,
BEJIMYMHA KOTOPOTO
BBIPKEHA B Ipaycax;
OIICHMBATh 3HAKHM CHUHYCA,
KOCHHYCa, TaHI'€HCa,
KOTaHr€HCA KOHKPETHBIX

cmenetu, KopHu, 102apugmvel u
mpucoHOMempu4ecKue
Gyuxyuu;

HAX0O0UMb 3HAYEHUS YUCTIOBbIX
U OYKBEHHDBLX 8bIPAICEHUT,
ocywecmansis HeoOxooumvle
nOOCMAHOBKU U
npeobpazosans,
U3006padicams cxemamuyecKu
V2OIl, 8eIUUUHA KOMOPO2O
BbIPAICEHA 8 2PAVYCAX UU
paouanax,

UCNONb306AMb NPU PEULCHUU
3a0a4 mabdIuyHble 3HaAYeHUs
MpuUcoOHOMEMPULECKUX
Qyukyuil yenos;

BbLIOIHAND NEPEBO0 GENUUUHDL
yena u3 paouanHo mepul 6
2paodycHyr0 U 0OpamHo.

B nosceonesnoti sxcusnu u npu

u3yyeHuu Opyeux yueoHvix
npeomemos:

BbLNOIHAMb OeLLCMBUSL C
YUCTIOBBIMU OAHHLIMU NPU
peuteHuu 3a0ay
NPAKmMu4ecKoeo xapakmepa u
3a0at U3 pa3iuuHsLX ooiacmeti
3HAHUU, UCNOTbL3YANPU
HeoOX00uMocmu CnpagoyHble
Mamepuaivl u

KBaJ[PaTHOTO KOPHS,
KOpHeM cTeneHu OobIe 2;

— nHaxoautb HOJI u HOK
Pa3HBIMU CTIOCOOAMH 1
WCTIOJIL30BaTh UX TIPU
pEIICHNH 3a/1a4;

—  BBITIOJIHSITh BBIYUCIICHUS U
npeoOpazoBaHus
BBIPAKEHHM, COJEpHKALIMX
JICUCTBUTCIIHHBIC YMCIa, B
TOM YHCJIe KOPHU
HATypaJIbHBIX CTCTICHEH;

—  BBINOJIHSTH CTaHIAPTHBIC
TO>K/ICCTBEHHBIC
npeoOpazoBaHUs
TPUTOHOMETPUYECKHX,
JorapupMHUI e CKHX,
CTETICHHBIX,
MppaIFoHAITLHBIX
BBIPAYKE HUM.

B nosceonesnoti orcusuu u npu
u3ydeHuu Opyaux
npeomemos:

—  BBIIOJIHATD U OOBSACHATD
CpaBHEHUE PE3YJILTATOB
BBIUMCJIEHHI TIPH PELLICHUN
NPAKTUYECKUX 331ad, B TOM
qyCIIe NPUOKEHHBIX
BBIYWCJICHUMN, UCTIOJb3Ys
pa3zHbIe CTIOCOOBI
CpaBHEHUM;

yeavimu

Ko dhuyuenmamu,
81a0emsb NOHAMUAMU
NPUBOOUMDBLUL U

HeNnpu6o OUMbILL MHO20YJIeH
U NPUMEHAMb UX NPU
peuleHuu 3a0ay,
NpUMEHAMb NPU peuleHUU
3a0au OcHo8HYI0 meopemy
ancedopwi;

NpUMEHIMb NPU peuieHuU
3a0ay npocmeuiuiue
@DYHKYUU KOMNTIEKCHOU
nepemeHHOU Kak
2eomempuyecKue
npeoopazosamusl
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yIJIOB.

B noecednesHol scusnu u
npu u3ydeHuu Opyaux
VUEOHbIX NPEOMEMO8.

—  BBINOJIHAThH BBIYKCIICHUS
NP PEIICHAN 33124
MPAKTHIECKOTO
XapaKTepa,

—  BBINIOJIHATH
MPAKTUIECKHUE PACUYETHI C
UCTIOJIb30BaHUEM TIPU
HEOOXOIUMOCTH
CIPaBOYHBIX MaTePUAIOB
1 BBIYHCJIATE JIbHBIX
YCTPOWCTB;

— COOTHOCHTb peaJibHbIC
BEJIMY MHBI,

XapaKTe PUCTUKH

00BEKTOB OKPYIKAIOIIIETO
MHUpa ¢ UX KOHKPETHBIMH
YHCJI0BBIMU 3HAY CHUSIMU,

—  HCHOJIb30BaTh METOIbI
OKPYTJICHUS,
NPUOTIDKEHUS 1
NPUKUIKA TIPA PEIICHAN
NPAKTHIECKHX 3a/1a4
MOBCEHEBHOM KM3HU

BbLYUCIUMETIbHbLE
ycmpoticmesa,

OYEeHUBAMb, CPABHUBAMND U
UCNONL3068AMb NPU PEeULeHUU
NPAKMUYeCcKUx 3a0ay
YUCNIOBbLE 3HAUECHUS PeATbHbLX
8elUYUH, KOHKDEemHble
YUCTIOBbLE XAPAKMEPUCMUKU
00BEKMO8 OKPYHCAIOUe20
mupa

3anMChIBaTh, CPABHUBATH,
OKpYTJISITh YUCIIOBBIC
JTAHHBIC PEATHHBIX BEJIMIHH
C WICTIOJIb30BAHAEM Pa3HBIX
CHUCTEM M3MEPEHHS;
COCTABJIATh U OLICHUBATh
Pa3HBIMHU CTIOCOOAMH
YHUCJIOBBIC BHIPOKCHHS TIPU
PEIICHNN TIPAKTHIECKUX
3aa4 v 3a71a4 U3 APYTrux
yueOHBIX TIPEIMETOB

Ypasnenusn
u
HepaseHCcme

— Permrares muHeiHBIE
ypaBHEHUSI U
HEpaBEHCTBA,

Pewamv payuonanvhoie,
nokazameinvHbvie u
J02apugmuyeckue ypasHeHus

CB00601HO OTIEPUPOBATH
HOHATUSAMU: ypaBHEHHE,
HEPaBEHCTBO,

Jlocmuorcenue
pesyromamos pazoena ll,
€60000HO onpedensimos mun
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KBaJIpaTHbIC yPaBHCHUS,

— pemarb
JorapupMudecKue
ypaBHenust Bua loga (bx
+ C) = d u npocTeiime
HepaBeHCTBa BHa 10Q a X
<d;

— pemarh MoKa3areybHbIe
ypaBHeHus, Bua ab**°=d
(rme d MoxHO
NPE/ICTABUThH B BUJIE
CTETICHH C OCHOBAHUEM &)
U TIpocTeIme
HepaBeHCTBa Bua a*< d
(rme d MmosxHO
TPE/ICTABUTH B BUJIE
CTETICHU C OCHOBAHHEM
a);.

— TPHBOJIHTH HECKOJIBKO
MPUMEPOB KOPHEM
MPOCTENIIETO
TPUTOHOMETPUIECKOTO
ypaBHEHWsI BHJIA: Sin X =
a, cosx=a, tgx =a, ctg
X = a, rae a — TaduMuHoe
3HAYCHHEC
COOTBETCTBYIOILIEH
TPUTOHOMETPUYECKOU

yHKImT.

B noeceonesHoii srcusnu u
APpU U3yYeHUU OPY2UX

U HepaseHcmea, npocmetiuiue
UPpPaYyUoOHAIbHbIE U
mpucoHoMempuiecKue
VpaseHeHUsl, Hepa8eHCMBa U UX
cucmembl,;

UCNONb306AMb MEMOObl
peuenust ypasHe HUlL:
npusedeHue K Uy
«npousseoenue pasHo HyJio»
UU «4ACMHOE PABHO HYTIOY,
3aMeHa nepemeHHbLX,
UCNOIb308AMb MEMOO
UHMepPBano8 015l peuleHus
HepaseHCma;

UCNONb308aMb 2PAPUYECKUT
Memo0 011 NPUOTUNCEHHO2O
peuienus ypagHeHuLl U
HepaseHCma;

u3z00paxdcams Ha
MpUSOHOMEMPULECKoU
OKPYHCHOCIU MHOHCECMBO
peuleHutl npoCcmeiuux
MPUSOHOMEMPULECKUX
VpasHeHUll U HepaBeHCME;
8bINOIHAMbL OMOOP KOPHET
VPABHEeHUU UTU peLteHUL
HepaseHCma 8 COOMEemcmeul
€ 00NOIHUMENbHLIMU
VCI08UAMU U 02D AHUYEHUAMU.

B noeceonesnotl srcuznu u npu

u3yyeHuu Opyaux y4eoHvix

PaBHOCWIbHBIE ypaBHEHUS
Y HEPAaBEHCTBA, YPaBHECHUE,
ABJIIOILEECS CIIEACTBUEM
JIpyroro ypaBHEHUs,
YpaBHEHUsI, PaBHOCWIbHbIE
Ha MHOKECTBE,
PaBHOCWIbHBIE
npeoOpazoBaHus
YPpaBHCHWUI;

pelaTh pa3Hble BUIBI
YpaBHEHUM U HEPAaBEHCTB U
UX CHUCTEM, B TOM YHUCJIE
HEKOTOpbIEC YpaBHEHUS 3 -1
1 4-# cTeneHeu, ApoOHO-
paloOHAIbHBIE U
MppaliOHAJILHBIE ;
OBJIAZIETh OCHOBHBIMU
TUIIAMU TIOKa3aTeJIbHBIX,
norapupMHUIECKHX,
MppaLiOHAJIbHBIX,
CTETICHHBIX YPaBHEHUN U
HEpPaBEHCTB U
CTaHIAPTHBIMU METOJaMH
VX PEIICHNN U PUMEHSTH
UX TIpU PELLIECHUH 33j1ay;
NpUMEHsITh Teopemy besy k
PELICHUIO YpaBHEHUIT;
NpUMEHsITh TeopeMy Bueta
JUTSL PEILIeHHs] HEKOTOPBIX
YpaBHEHUI CTETICHU BBIIIE
BTOPOI;

NIOHUMATh CMBICJI TEOPEM O
PABHOCWIBHBIX U

U 8b10UpamMb Memoo
peulenus NoKa3ameibHuLX U
Jl02apugmuieckux
VpasHeHuUll U HepaeHCms,
UPP AYUOHATLHBIX
VpaeHeHUll U HepaseHCMa,
MpUSOHOMEMPULECKUX
VpasHeHUll U HepaseHCma,
ux cucmem;

€80000HO peutamn
cucmembl IUHEUHbIX
VDABHEeHU,

pewams 0CHOGHbLE MUNbL
VpaeHeHUll U Hepag8eHCma ¢
napamempamu,
NpUMEHAMb NPU peuleHUU
3a0a4 HepaseHCcmea
Kowu — Bynsaxoeckoeo,
bepnynnu,

umems npedcmagierue o
HepaseHCmMBax Mexicoy
CpeoOHUMU cmeneHHbIMU
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npeomemos.

COCTaBJIAITh U peIIaTh
YPaBHEHUSI U CUCTEMBI
YPaBHEHUM TIPH PELICHUA
HECJIOKHBIX
MPaKTHYECKUX 3a1a4

npeomemos:

cocmasnams U peuams
VPAaBHeHUsl, CUCmeMbl
YpasHeHUll u HepaseHcmea npu
pewenuu 3a0a4 Opyeux
VueOHbLX nPeoMemos;
UCNOIb3068AMb YPABHEHUSA U
HepaseHcmea OJisl NOCMPOeHUs
U UCCNe006AHUS NPOCMETUUUX
Mamemamuyeckux mooeneu
PeanbHbIX CUmY ayuil uiu
NPUKIAOHBIX 340aY,

yMemsb UHMepRpemupo 8ams
NOJYYeHHbIU NPU peLeHUU
YpasHeHusl, HepaseHcmea Uiy
cucmembl pe3yaibmamn,
oYyeHusamy e2o
npagoonoododue 8 KOHmeKkcme
3A0AHHOT pealbHOU CUMY ayuu
WU NPUKIAOHOU 3A0a4U

HEPaBHO CWIbHBIX
npeoOpazoBaHMSIX
YPaBHEHUN U YMETh UX
JTIOKa3bIBATh;

BJIAJIETh METOIaMU
pELICHUs YpaBHEHUM,
HEPABEHCTB U MX CHCTEM,
YMETb BEIOUPATh METOM
pelIeHuss 1 000CHOBHIBATh
CBO BBIOOD;
UCTIOJIb30BaTh METO
MHTEPBAJIOB JIJIs PEIICHHSA
HEPaBEHCTB, B TOM YHCJIE
JIPOOHO-PAIMOHATBLHBIX 1
BKJIFOYAIOIIHX B c€0s
MppalroHANIbHbIE
BBIpaKCHUS,

pelaTh anredpandaeckue
YpaBHEHUSI U HEPABEHCTBA
Y MX CHCTEMBI C
napameTpamMmu
anreOpandecKuM 1
rpapuaecKuM MeToJaMu,
BJI4/IETh PAa3HBIMU
METOJ1aMH JO0Ka3aTeJIbCTBA
HEPaBEHCTB;

pemars ypaBHCHUS B
EJIBIX YHCIIaX;
m300OpaxKaTh MHOKECTBA HA
IJIOCKOCTH, 33[aBacMble
YpaBHEHUSIMHU,
HEepaBEHCTBAMU U HX
CHUCTEMaMH,;
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CBOOOTHO MCTIOJIL30BaTh
TOK/1€CTBEHHBIE
npeoOpa3oBaHUs TIPH
pPELICHNH YPaBHEHUN U
CHCTEM ypaBHEHHUI

B nosceonesnoti srcusuu u npu

u3ydeHuu opyaux
npeomemos:

COCTABJIATh U PEIIaTh
yYpaBHEHHS, HEPABEHCTBA,
UX CHCTEMBI IIPH PEIICHUH
3a7a4 APyrux y4eOHbIX
NpeIMETOB;

BBINOJIHATH OLEHKY
NPaBIOTIO 0O WS
pe3ysbTaToB, NOJTydaeMbIX
NpY PEILICHAN PA3IMIHBIX
YpaBHEHUM, HEPAaBEHCTB U
UX CHCTEM IPH PEIICHUH
3a71a4 IPyrux y4eOHbIX
npeIMETOB;

COCTABJIATh U PEIIaTh
YpaBHEHHS U HEPAaBEHCTBA
C TapamMeTpaMH TpH
peIIeHNN 33124 PYTHX
yueOHBIX TIPEIMETOB;
COCTAaBJIATh yPaBHEHHE,
HEPaBEHCTBO WM HX
CHUCTEMY, OIUCHIBAIOIIINE
PEATHHYIO CUTYAIMIO N
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NPUKJIAHYIO 3a]a4dy,
UHTEPIPETUPOBATh
TIOJTy4€HHBIE PE3YJIbTaThI;
UCIIOJIb30BAaTh
NPOrpaMMHBIE CpeICTBa
IpU PEUICHUH OTAENbHBIX
KJIaCCOB YPaBHCHUN U
HEPABEHCTB

Dynkyuu

OnepupoBath Ha 0a30BOM
YPOBHE MOHATUSIMU:
3aBUCHMOCTD BEJIMYVH,
(byHKIMSA, apryMeHT U
3Hau€HUE (PYHKIIMH,
00J1acTh OTIpeIeICHHS U
MHO>KECTBO 3Ha4YCHUI
yHKimm, rpapux
3aBUCUMOCTH, I'paduK
yHKIHH, Hy/H

(GYHKIMH, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA,

BO3pacTaHHUe Ha
YHUCIIOBOM NPOMEKYTKE,
yOBbIBaHHE Ha YHCIOBOM
POMEXKYTKE,
HauOoJibLIee U
HarMEHbIIIee 3HAUCHIES
(GYHKIMH HA YHUCIIOBOM
IPOMEXKYTKE,
niepuoIndeckas (pyHKIms,
TIEPUOT;

OTIepypoOBaTh Ha 0a30BOM
YPOBHE MOHSTUSIMU:
npsiMasi 1 oOparHast

Onepuposams noHAMUAMU:
3A8UCUMOCTb 8TUYUH,
Qyukyus, apeymeHm u
3HayeHue QyHkyuu, 001acmo
onpeoenenus U MHOICECmMBE0
3HayeHull QyHKyuu, 2pagux
3a8ucumMocmu, epagux
@yuxyuu, Hyau yHkyuu,
NPOMEIHCYMKU
3HAKONOCMOSIHCMEA,
803pacmanue Ha YucioB8oM
npomedicymke, yovléanue Ha
YUCTOBOM NPOMEICYMKE,
Haubobulee U HauMeHbuiee
3HaueHue YyHKYUuU Ha
YUCTIO0BOM NPOMEIHCY MK,
nepuooudeckas QyuHKyus,
nepuoo, YemHas u HeuemHas
Qdyukyuu;

onepuposamv NOHAMUIMU.
npAMas u 06pamuast
NPONOPYUOHATLHOCIb,
JIUHEeNHAS, K8AOPAMUYHAS,
noeapu@muyeckas u
NOKA3amenbHas hyHKyulL,

BmaneTs moHaTHAMI:
3aBHCUMOCTb BEJIMYUH,
GyHKIMSA, apryMeHT U
3HAUY€HUE (PYHKIIMH,
00J1acTh OTpeIeTICHUs U

MHO>KECTBO 3Ha4YCHUI
yHKIpm, rpadux
3aBUCHMOCTH, TpaduK
yHKIWH, HymH QYHKIHH,
MPOMEKYTKH
3HAKOTIOCTOSTHCTBA,
BO3pacTaHHE Ha YUCIOBOM
MPOMEKYTKE, YObIBaHHE HA
YHUCJIOBOM MPOMEKYTKE,
HauOoJIbLIeE U
HarMEHbIIIee 3HAYCHIE
(GYHKIMM Ha YHUCIOBOM
MPOMEIKYTKE,
niepuoinaeckas pyHKIys,
MIEPHO/T, YCTHASI ¥ HeUETHAS
yHKIIM; ymMeTh
NPUMEHSTh 3TH TIOHSATHS
NP peUIeHNN 33/1a4;
BJIAJICTh TIOHATHEM
cTerneHHas (QyHKIWs;

—  Jlocmuorcenue
pe3yavmamos pasoena ll;

— @1ademv noHAMUEM
ACUMNMOMbL U YMemsb e20
NpUMEHIMb NPU peuieHUU
3a0qy;

—  NpuMeHAmb Memoovl
peuenus npocmenuuux
oupgepenyuanvrvix
VpaeHeHuUll nepeozo u
8MOP0O20 NOPAOKO8
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TPOTIO PIMOHAITLHOCTh
JIMHEVHAsI, KBaJpaTU4Has,
norapupMudecKas u
rioKazaresbHast (PyHKIIIH,
TPUTOHOMETPUY ECKHUES
yHKIwm,

pacro3HaBaTh rpauKu
AJIEMEHTAPHBIX () YHKIIA:
npSMOY 1 00paTHO
MPOTIO PLMOHATEHOCTH,
JIMHEUHO 1,
KB/IPaTUYHOM,
JorapupMUIECKOMN 1
MoKa3aTeJIbHOM ()yHKIIHHA,
TPUTOHOMETPUYECKHX
yHKIW;

COOTHOCUTH T'papuKu
AJIEMEHTAPHBIX () YHKIWIA:
npsiMO#t 1 0OpaTHO ¥
TPOTIO PIMOHATEHOCTH,
JINHE IHO M,
KBaJIPaTUIHOM,
JorapupMHIeCcKOi 1
NoKazaTesIbHOM (hyHKIMHA,
TPUTOHOMETPUYECKHX
byHKIMA ¢ popmynamu,
KOTOPBIMH OHH 3aJIaHbI,
HAXOJIUTh TI0 TPAPUKy
MPUOTIIDKEHHO 3HAYCHUS
GYHKIMM B 3aTaHHBIX
TOYKaXx;

OTIPEJIEIISITh TIO TPaUKy
CBOMCTBA (DyHKIMN

Mpu2coHoMempuyecKue
Gyuxyuu;

onpeoenams 3HaueHue
@yHKYUU NO 3HAYEHUIO
apaymenma npu pasiuyHblx
cnocobax 3a0anus hyHKyuu,
cmpoumy epaguKy U3y4eHHblX
Gyuxyuil,

onucel8amy no epaguxy u e
npoCmeuux cy4asnx no
gopmyne nosedenue u
c80UCMBA QYHKYUL, HAXOOUND
no epaguxy gyukyuu
HaubobUIUe U HAUMEHbULUE
3HAYeHUsl,

cmpoums 9cKu3 epaguxa
@yuxyuu, yoosnemseopsioujeti
npuedeHHoMy Habopy yCioull
(npomesicymku
803pacmarnus/yovi6anusl,
3HaueHue PYHKYUU 6 3a0aHHOU
mouKe, MOUKU IKCHPEMYMO8,
acuMnmomol, Hyau YHKYuu u
m.0.);

peuwams ypasHeHusl,
npocmeuuiue cucmembl
VPABHEeHUl, UCNOIb3 VS
ceoticmea yHKyutl u ux
epaghuros.

B noeceonesnotl srcuznu u npu

u3yyeHuu Opyaux y4eoHvix

CTpOUTH €€ rpaQuK U yMETh
MPUMEHSTh CBOMCTBA
CTETNIeHHON (DYHKIMH TIpH
pEIICHNH 3a/1a4;

BJIAJICTh TIOHATHSAMH
roKazaresbHast (yHKIHS,
OKCTIOHEHTA; CTPOUTH UX
rpapuKy 1 yMeTh
MPUMEHATH CBOWCTBA
NoKa3aTeJIbHOW (PyHKIMN
NpY PEILICHNN 3a/1a4;
BJI/ICTh TIOHSATHEM
norapupMudeckas
(GYHKIWS; CTPOUTH €€
rpaguk U ymMeTh
NPUMEHSITh CBOMCTBA
norapupMHUIeCcKOn
GYHKIMM TIpU peTLeHIN
3ajay;

BIIAJICTh TIOHATHSIMH
TPUTOHOMETPUY ECKHUES
(GYHKIMY; CTPOUTH MX
rpapuky 1 yMmMeTh
MPUMEHSATh CBOWCTBA
TPUrOHOMETPUY ECKHX
GYHKIMIA TpU pelieHHN
3ajay;

BJI/ICTh TIOHSATHEM
oOpartHas QyHKIWS;
NPUMEHATH 3TO TIOHATHE
NP peUIeHNN 33/1a4;
NPUMEHSITh TIPU PETLICHIN
3aJ1a4 CBOMCTBA (DYHKIWIL:
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(Hys M, IPOMEKYTKU
3HAKOTIOCTOSTHCTBA,
MPOMEKYTKH
MOHOTOHHOCTH,
HaHOOJIbIITNE U
HaUMEHbBIIINE 3HAYCHUS U
T.IL);

— CTpOUTH ICKU3 Tpauka
dyHKIHH, )
YIOBJICTBOPSIOICH
NpUBEICHHOMY Ha0Opy
YCJIOBHH (TIPOMEKYTKH
BO3pacTaHus / yObIBaHUS,
3HaueHue (YHKIMU B
3aJIaHHOM TOYKE, TOUKHU
IKCTPEMYMOB H T.]I1.).

B nosceonesHoli scusnu u
APU U3YYeHUU OPY2UX
npeomemos.

—  ONpeNeIsITh Mo TpaduKam
CBOMCTBA peabHbIX
MPOLIECCOB U
3aBUCUMOCTEN
(HauOoMIbIIIHE U
HAaUMEHbIIINE 3HAYCHMUS,

npeomemos:

onpeoensims no 2paguxkam u
UCNONL308AMb OIS PeULeHUs.
NPUKIAOHBIX 3A0aY C8OUCMBA
PpeanbHblX NPOYeccos u
3asucumocmett (HauboavuLUe U
HauMeHbulue 3HAYeHUS,
NPOMENCYMKU 603D ACMAHU U
VObleanus hyHKyuU,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
ACUMNMOMbL, NePUoOd U M.n.);
UHmMepnpemuposans
c80liCMea 8 KOHMeKcme
KOHKPEeMmHOU NpaKmuyecKkou
cumyayuu,

onpeoensims no epaguxam
npocmetiuiue
Xapaxmepucmuxu
nepuooulecKux npoyeccos 8
Ouo02UU, SIKOHOMUKE, MY 3bIKE,
paouocseazuu op. (amniumyoa,
nepuoou m.n.)

YETHOCTh, TICPUOTUIHOCTD,
OTPaHNYEHHOCTH;

— TPUMEHATH NPU PEIICHUN
3aj1a4 npeoopazoBaHus
rpaguKoB (QYHKIWIL;

— BJACTh NOHATHIMHU
YHUCIIOBAs
MOCJIEIOBATEIHHOCTB,
apupmeTHIecKas u
reoMeTpudecKas
nporpeccus;

— TPUMEHATH MPU PEIICHAN
3a/1a4 CBOMCTBA U NPU3HAKU
apupmeTHIecKo
reOMETPUIECKON
MPOTPECCHI.

B nosceonesHoii scuznu u npu
usyyeHuu Opyeux yueoHvix
npeomemos:

—  OMpeAeNATh 1o rpadukam 1
UCTIOJIb30BaTh JIJIS
peIeHUS TPUKIIQTHBIX
3aJ1a4 CBOMCTBA peabHbIX
NPOIIECCOB U 3aBUCUMOCTEH
(HauOoMbIIME U
HaVMEHBIIE 3HAYCHUS,
NPOMEIKYTKU BO3paCTaHHsA

TPOMEKYTKH

1 yObIBaHUs (PYHKITMH
BO3pacTaHus U yObIBaHMS, Y b

OMEKYTKU

IIPOMEKYTKH 1p

3HAKOIIOCTOSIHCTBA,
3HAKOIOCTOSIHCTBA U

ACUMIITOTBI, TOYKU
T.IL);

neperunoa, nepuo 1 T.11.);

—  MHTEPIIPETUPOBATH
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CBOMCTBA B KOHTEKCTE
KOHKPETHOM
MPaKTUIECKOU CUTyalu

MHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPAKTUYE€CKOU
CUTYalLIUY;.

OTIpeIeJISITh TIO TpaduKam
[pocTenme
XapaKTePUCTUKU
MIEPHOANYECKHUX TPOLIECCOB
B OHMOJIOTHH, SKOHOMUKE,
MY3bIKE, PaIUOCBS3H U JIP.
(ammmTya, IEPUOJT U T.11.)

Onemenmot
Mamemamu
uecKozo
ananuza

— OnepupoBarb Ha 6a30BOM
YPOBHE MOHATUSIMU:
NpOM3BOAHAS (DYHKIMH B
TOYKE, KacaTeJibHasi K
rpauKy QyHKImmH,
NPOU3BOJTHAST (DYHKIINK

—  OMpeJessTh 3HAYCHUE
NPOU3BOTHOM (DYHKIMK B
TOYKE TI0 M300PaKESHHIO
KacaTrelbHOH K rpaduky,
MPOBEJACHHOM B 3TOU
TOYKE;

— pemarh HeCJIOKHbIC
3aJ]a41 Ha TIPHIMEHEHHE
CBSI3U MEXKITY
POMEKYTKAMH
MOHOTOHHOCTH 1
TOYKaMU 3KCTpEMyMa
GYHKIMH, C OJTHOM
CTOPOHBI, U

POMEKyTKaMH
3HAKOTIOCTOSIHCTBA U

Onepuposams noHAMUAMU:
NPOU3B0OHASL PYHKYUU 8
mouke, KacameibHasl K
epaguxy gyukyuu,
npoU3600HAs PyHKYUU,
BbLUUCTISMb NPOUZBOOHYIO
0OHOUNIEHA, MHO2OYIeHd,
K8AOpaAmHo20 KOpPHs,
nPOU3BOOHYVIO CYMMbl
Gyuxyui;

BLLUUCTAMb NPOUZBOOHBIE
91eMEeHMAPHBIX PYHKYUL U UX
KOMOUHAYUL, UCNONb3YSL
CNpasouHble MAMepUabl,
uccned08ams 8 npoCmetuiux
cnyuasnx yHKyuu Ha
MOHOMOHHOCMb, HAXOOUMb
HaubobuUe U HaUMEHbLUUe
3HAYeHUsl PYHKYULL, CMpPOUums
epaghuku MHO2OUIEHO8 U
npOCMeUUX PayUOHATbHBIX
@DYHKY UL C UCNOIb308AHUEM

BrnaneTs monsaTHEM
0EeCKOHEUHO yObIBaroIas
reoMeTpudecKast
MPOTpeccus U yMETh
MPUMEHSATH €TO0 MPU
pEIICHNH 3a/1a4;
TPUMEHSTh JIJIs pEIICHUS
3aJ1a4 TEOPHIO TIPEJICIIOB;
BJIAJIETh TIOHATHIMH
0€CKOHEYHO OOJIbIIINE U
OCCKOHEYHO MaJIbie
YHCJIOBBIE

MOCJIe J0BATEILHOCTH M
YMETh CPaBHUBATh
0ECKOHEYHO OOJIbIIHE U
OECKOHEYHO MaJIble
MOCJIe J0BATEILHOCTH;
BJIQJIETH MOHATHIMHU:
NpOM3BOIHAS (PYHKIUHM B
TOYKE, MPOU3BOTHAS

yHxIpm;

Jlocmuorcenue
pe3yamvmamos pazoena ll;
€60000HO 81a0emb
CManoapmHulM annapamom
MAMeMamuiecKkozo
aHanu3a OJis BblYUCIeHUS
NPOU3BOOHBIX PYHKYUU
0O0HOU NepemMeHHOU,
€60000HO NPUMEHAMD
annapam
MAMeMamu4ecKkoco
aHanu3a 0Jisl UCCne008aHusl
@yHKY ULl U NOCMPOeHUs
epaguros, 8 mom uucine
uccne0o6anus Ha
BbLINYKIOCHb,
onepuposamv NOHAMUEM
nepeooopastoll hyHKyuu
0JIs1 peuteHus 3a0a4;
081a0emb 0CHOBHbLIMU
ceedeHuAMU 0O unmezpaie
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HYJISIMUA TIPOU3BOTHOM
9TOU QYHKIMU — C
JIPYrou.

B nosceonesHoli scusHu u
APU U3YYEHUU OPYUX
npeomemos.

— TOJB3YACH rpadHKaMH,
CPaBHMBATh CKOPOCTHU
BO3pacTaHus (pocTa,

MOBBIIICHUA, YBCJINYCHUA

U T.IL.) WIK CKOPOCTHU
yObIBaHUs (TIAZEHYS,

CHWKCHWA, YMCHbIICHUSA

Y T.I.) BEJIMYHH B
pearbHBIX MpoIeccax;
— COOTHOCHTH rpauKu
pEaTbHBIX MPOTIECCOB U
3aBUCUMOCTEM C UX
OTIMCAHMSIMH,
BKJTFOYAFOIITIM U
XapaKTe PUCTUKH
CKOPOCTH HI3MEHEHUS

(OBICTPBII POCT, IUTABHOE

MIOHIDKEHHE U T.IL);
— HCHOJb30BaTh rpapuku

pEaTbHBIX MPOTIECCOB IJIS

PCIICHMA HECJIOKHBIX

NPHKJIQIHBIX 337124, B TOM

YHCJIC OIIPCACIIA TI0

rpaguKy CKOpOCTh X0Ja

nporiecca

annapama mamemanudecKkoco
aHaiausa.

B nosceonesHoti scusnu u npu
u3yyeHuu Opyaux y4eoHvix
npeomemos:

— pewams NPUKIAOHbLE 3a0aYU
u3 buonoeuu, uauKu, Xumul,
IKOHOMUKU U OPYSUX
npeomemos, Ces13aHHbLE C
uccneooeanuem
Xapaxkmepucmux peaibHuix
npoYeccos, HAXOHCOeHUEM
HAUOOULUX U HAUMEHLULUX
3HAYEHULl, CKOPOCMU U
VCKOPEHUsi U Mm.N.;

—  uHmepnpemuposams
ROJyHeHHble Pe3yIbmambl

BBIYHCIISITH IPOU3BOIHBIE

AIIEMEHTAPHBIX (PYHKIMH U
MX KOMOMHALIMIA;

HcCIIeIOBaTh (PYHKIMM HA
MOHOTOHHOCTb U
KCTPEMYMBI;

CTpOHTH TPadUKU U
NPUMEHATH K PEIICHUIO
3amad, B TOM YHUCJIE C
apamMmeTpoM;

BJI/ICTh TIOHATHEM
KacaTesbHas K rpauky
GyHKIMM ¥ yMETb
NPUMEHSTh €T0 NPH
pelleHNH 3a/1a4;

BJIa/1€Th NOHATHAMU
niepBooOpazHasi (GyHKIS,
OIIPEIEJICHHBI UHTETPAT;
NPUMEHATh TEOpEMY
Herotona—JleiOHmia u ee
CJIENICTBUS JISl PEIICHHS
3ajad.

B nosceonesnoti orcusuu u npu

u3yueHuu Opyaux yueoHvlx
npeomemos:

pelaTh MPUKIIaTHbIC
3a1a49u U3 OHOJIOTHH,
(UBYKY, XUMUH,
SKOHOMUKH U JPYTHX
NPeIMETOB, CBSI3aHHBIC C

Hvromona—Jletionuya u eco
npoCcmeuuiux
NPUMEHEHUAX,
onepuposamo 8
CMAHOAPMHBLX CUMY AYUSX
NPOU3BOOHBIMU 8bLCULUX
nops0Kos;

ymemb nPUMEHAMb NPU
peuleHuu 3a0ay ceoticmea
HenpepuleHbIX QYHKYULL
ymemb nPUMEHAMb NPU
pewenuu 3a0a4 meopembi
Beuepwmpacca,

yMemb 8bINOIHAMb
npuobaUINCEHHbIE
8blYUCTIeHUs (MemOObl
peuienust ypasHeHull,
BbIUUCTEHUS ONPEOeTIeHHO2O
uHmezpana);

ymMemb nPUMEHAMb
nPULOAHCEHUE NPOU3BOOHOU
U OnpeoeeHHo20
UHmMe2pana K peueHuo
3a0ay ecmecmeo3Ha UL,
81a0emsb NOHAMUAMU
8Mopas npou3Boo0Has,
8bLINYKIOCMb 2paghuKa
dyHKYUU U yMems
uccnedosams YyHKYUIO Ha
BbLINYKIIOCTb
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HCClIeIOBaHUEM
XapaKTePUCTUK TPOLIECCOB;
MHTEPIPETUPOBATH
TIOJTy4€HHbIC Pe3yJIbTaThl

Cmamucmu
Ka u meopus
eepoamHnoc
meil, 102UKa
u
KomoOunamo
puKa

OnepupoBath Ha 6a30BOM
YPOBHE OCHOBHBIMHU
OTICATETIbHBIMU
XapaKTePUCTUKAMHU
YHUCIIOBOTO HAbOpa:
cpenHee
apudmeTuieckoe,
MeJIMaHa, HanOOJIbIIee 1
HarMEHbIIICE 3HAYCHIIS;
OTIepUpoBaTh Ha 0a30BOM
YPOBHE MOHATUSAMU:
4acTOTa U BEPOSITHOCTh
COOBITHS, CITyYalHbIN
BBIOOD, OTIBITHI C
PaBHOBO3MOHBIMHU
3JIEMEHTapHBIMHU
COOBITHAMU,

BBIYHUCIIATH BEPOSTHOCTH
COOBITHII HA OCHOBE
T0/ICUETa YHCIIa UICXOI0B.

B noeceonesnoui sorcusnu u

APU U3YYEHUU OPYUX
npeomemos.

OIICHMBAaTh W CPaBHUBATH
B MIPOCTBIX CITydasx
BEPOSITHOCTU COOBITHI B

Hmemsb npeocmasnenue o
OUCKPEMHbIX U HENP EPbl6HbIX
CIYHAUHBIX BeIUYUHAX U
pacnpeoeneHusx, o
He3a8UCUMOCIU CTIYYAUHBLX
GENUYUH,

umMemsb npeodcmasieHue o
Mamemamu4eckom 0HCUOAHUU
U Oucnepcuu Cry4atiHbix
GeNUYUH,

umMemsb npeodcmasieHue o
HOPMAIbHOM PACAPEOeleHUU U
npUMepax HOPMantbHoO
PAcnpeoeneHHbIX ClyYatuHbIX
GeNUYUH,

HOHUMAMb CYyMb 3AKOHA
OObUUX YUCeN U 8b1O0P OUHOCO
Memooa usmepeHus.
8eposimHocmet,

umems npedcmagnenue 0o
VCI0BHOU 8ePOSIMHOCHIU U O
NOJIHOU 6P OSIMHOCMU,
NPUMEHMb UX 8 PeUleHUU
3a0ay;

umMemvb npeodcmasieHue o
BADICHBLX YACMHBIX BUOAX
pacnpeoeneHuil u nPUMeHsINb
UX 8 pewerul 3a0a4;

OnepupoBaTh 0CHOBHBIMU
OTICATEIbHBIMHU
XapaKTEePUCTUKAMHU
YHUCJIOBOTO HAOOPa,
MOHATHEM TeHEpaITbHAS
COBOKYITHOCTb U BEIOOPKOM
u3 Hee;

OTIEPUPOBATH TIOHATHAMHU:
4acTOTa U BEPOSITHOCTh
COOBITHS, CYMMa U
NPOU3BEICHUE
BEPOSATHOCTEMH, BBIYUCIIATD
BEPOSITHOCTH COOBITHIA Ha
OCHOBE M0JICYETa YKCIIa
HCXOJIOB;

BJI/I€Th OCHOBHBIMU
HOHATHAMU
KOMOVHATOPUKU M YMETh
UX TIPUMEHATH TIpU
peIIeHNA 3a/1a4;

UMETh NpeICTaBJICHHE 00
OCHOBAaX TEOpUU
BEPOSTHOCTEM;

UMETD TpeICTaBICHUE O
JIUCKPETHBIX H
HETIPEPBIBHBIX CITy4aiHbIX
BEJIMUMHAX U
pacnpeieNIeHIsIX, O
HE3aBUCUMOCTH CJIyYanHbIX

Jlocmuorcenue
pesyremamos pazoena ll,
umems npedcmagierue o
YeHmpabHOU NPedebHO
meopeme,

umems npedcmagnenue o
8b100POYUHOM

Ko pduyuenme
Koppenayuu u TUHeUuHOU
pezpeccuu,

umems npedcmagnenue o
CMamucmuyecKux
2unomesax u npogepKe
Cmamucmu4ecko
2unomesvl, 0 CMAMUCMUKe
Kpumepusiu ee yposHe
SHAYUMOCMU,

umems npeocmagierue o
C6A3U IMNUPUYECKUX U
meopemuiecKux
pacnpeoeneruil;

umems npedcmagnerue o
KOOUpPO08anuu, 080UYHOU
3anucu, 08OUYHOM Oepege;
871a0emb 0CHOBHLIMU
HOHAMUAMU MeopUl
epaghos (epagh, sepuiuna,
pebpo, cmenensb 8epuiLitbl,

26




peaTbHOM KHU3HY,
YUTaTh, CONOCTABIIATD,
CpaBHMBATh,
UHTEPIPETUPOBATH B
MPOCTHIX CITydasx
peabHbIC JTaHHBIE,
NPE/ICTAaBJICHHBIC B BUIE
TaOJHII, TUarpaMm,
rpaduxoB

—  umemv npedcmasiieHue o
KOppenayuu CiyyauHblx
BeUYUH, O TUHEUHOU
pezpeccu.

B nosceonesHoi scusnu u npu
usyueHuu oOpyeux npeomemos:

—  BBIYUCTAMb UTU OYEHUBAMD
8eposAmMHOCMU COObIMUIL 8
PeanbHOU HCUSHU,

—  8blOUupamv nooxoosawue
MemoOvl NPeoCcmagieHus u
00pabomKu OAHHBIX;

—  yMemb peuams HeCl0HCHbIE
3a0a4u Ha NPUMeHeHue 3aKOHA
OonbUUX YU CeTl 8 COUUONO2UL,
cmpaxoeaHul,
30paB0OXpaHeHUl,
obecneyenuu bezonacrHocmiu
HaceneHus 8 Upe36blYaAlUHbLX
cumyayusx

BEJIMYVH;

—  HMETb NPEJCTABICHHE O
MaTeMaTu4eCcKoM
0KUJIaHUH U JUCTIEPCHI
CIIy4alHbIX BEJIMYUH,;

— HMETb NPEJCTABIICHUE O
COBMECTHBIX
pacnpeneneHusIX
CITy4alHbIX BEJIMYUH,;

— TIOHMMAaThb CYThb 3aKOHA
OO0JIbIIMX YKCEN U
BBIOOPOYHOTO METO/1a
M3MEPEHUsT BEPOSITHOCTE,

— HMETb NPEJCTABJICHHUE O
HOPMAJIbHOM
pacrpeiee i 1
IpUMEpPax HOPMAaJIbHO
pacrpe 1eIeHHbIX
CIIyYalHbIX BEJIMYUH,;

— HMETb NPEJCTABJICHUE O
KOPPEJSILAN CITydaiHbIX
BEJINYHH.

B nosceonesnoti orcusuu u npu
u3yueHuu opyaux
npeomemos:

—  BBIYHCIIATH WIM OLIEHUBATH
BEPOSITHOCTH COOBITUI B
pEATLHOM KU3HU;

— BBIOMpPATh METOIBI
MO AXOASIIETO

nymo 6 2page) u ymemsn
NPUMEHAMb UX NPU
peuteHuu 3a0ay;

umems npedcmagierue o
oepesbsix u ymems
NPUMEHAMb NPU PeuleHUU
3a0au;

8nademsv NOHAMUeM
CBA3HOCMb U YMemb
npUMeHsImMb KOMNOHEHMbL
C6A3HOCMU NPU peuleHUU
3a0ay;

yMemb 0Cyuecmeansims
nymu no peopam, 06x00bl
pebep u sepuun epagha;
umems npedcmasieHue 0o
9U1ePOBOM U
2aAMUTLIMOHOB0M NYMU,
umemsb npedcmagierue o
mpyOHOCMU 3a0a4u
HAXO0HCOeHUs.
2AMUTLMOHOBA NY MU,
81a0emsv NOHAMUAMU
KOHeyHble U CYemHble
MHOCECMBA U yMemb Ux
NpUMEHIMb NPU peuieHuU
3a0ay;

ymemb nPUMEHAMb Memoo
Mamemamuyeckou
UHOYKYUU;

ymemb nPUMEHAMb
npunyun /[upuxie npu
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NPEICTABIICHUS U
00pPabOTKH JJaHHBIX

peuteHuu 3a0ay

Texcmoeunte
3aoauu

Pemare HecioXHBIE
TEKCTOBBIC 33724
Pa3HBIX THIIOB;
AHAIIMBUPOBATH yCIIOBHUE
3a/1a9H, TIPH
HE0OXOIMMOCTH CTPOUTH
JUTSL €€ PeTICHUS
MaTeMaTUIeCKYIO
MO/ICJIb;

MIOHMMATh U
UCTIOJIb30BaTh IS
pelIeHHs 3a1a9u
UHpOPMALIHIO,
NPE/ICTaBJICHHYIO B BUIE
TEKCTOBOM M CUMBOJIbHOM
3aIiCH, CXEM, TaOJIHMII,
JyarpamMm, TpaduKos,
PHUCYHKOB;

INEeUCTBOBATE 110

AT OPUTMY,
coJepKaieMycs B
YCIIOBUH 33/1a4H,
UCTIOJIb30BaTh
JIOTUYECKHE PACCYKICHUSI
NP PEIICHUN 3a/1a9H;
paboTtaTth ¢ M3OBITOUHBIMH
YCIIOBUSIMH, BBIOUpas H3
Bcel uHpopMaImm,
JIaHHBIEC, HEOOXOJUMEBIE
TUTS PEILICHUS 3a/1auy;

Pewamo 3a0auu pasuvix
MUnos, 8 Mom yucie 3a0a4u
NOBbIUEHHOT MPYOHOCHIU,
BbLLOUPAMb ONMUMATILHBILL
Memoo peutenust 3a0ayu,
paccmampusas paziudtvle
Memoowl;

CMpoOUmMs MOOeb peueHus
3a0aqu, nposooumn
ooKazameinvHvie
paccyxcoenust;

peuwams 3a0a4u, mpeoyroujue
nepebopa apuanmos,
npoGepKU YCIO8UlL, 8b1O0pPA
ONMUMATILHO20 Pe3yTbmamad,
AHAU3UPOBATND U
UHMePNPemuposanms
pe3yibmamvl 8 KOHMeKcme
VCI08uUs 3a0adu, 8blOUpams
peuleHus, He npomusopedawue
KOHMEKCmY,

nepesooums Npu peueHuu
3a0a4u UHGOpMayuro u3 0OHoU
Gopmvl 6 Opy2yro, UCNOIB3YA
npu Heobx00UMOCmuU cxembl,
maoauysl, epaguxu,
ouazpamml,

B noeceonesnotl srcuznu u npu

Pemars pa3sbie 3anaun
MOBBILIEHHON TPYAHOCTH;
AHATIM3UPOBATh YCIIOBHE
3aJ1a4u, BEIOUpATh
OITUMAJIbHBI METOJ
pereHns 3a/1a9H,
paccMaTpuBasi pa3JIMIHbIC
METOIbI;

CTPOHTH MO/ICJIb PELICHUS
3a7a4u, POBOTUTh
J0Ka3aTesbHbIC
paccyXaeHus pu
peIlICHNN 3a/1auu;

pelaTh 3a1a4H,
Tpelyrotue nepedopa
BapUaHTOB, MPOBEPKH
YCIJIOBHIA, BEIOOpA
ONTUMAILHOTO PE3yJIbTaTa;
aHAIM3UPOBATh U

MHTE PIIPETUPOBATH
TMIOJTyYEHHBIC PEUICHUS B
KOHTEKCTE YCJIOBUS 33/1a4H,
BbIOMpATh pelIeHusl, He
NPOTHBOPEYAIIHE
KOHTECKCTY;

MIEPEBOIUTH TIPU PEIIICHIN
3aa4u UHQOPMALIO 13
OJTHOM (pOPMEI 3arMcH B
JIPYTYIO, UCTIONIB3YS TIPH
HEO00XOIMMOCTH CXEMBI,
TaOnvIIpl, rpaduKy,

—  Hocmuocenue
pe3yrbmamos pazoeia ll
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OCYIIIECTBIIATh
HECJIOKHBIH TIepeOop
BO3MOJKHBIX PEIIIECHHI,
BbIOMpast U3 HUX
ONTHIMAILHOE TIO
KPUTEPHSIM,
c(hopMyIHPOBAHHBIM B
YCIIOBUH,
AHAIIMBUPOBATh U

WHTE PIPE TUPOBATH
TIOJTyUCHHBIC PEIICHUS B
KOHTEKCTE YCJIOBUS
3a/1a4u, BEIOUpAThH
pelieHus, He
NPOTHBOPEYAIIIHE
KOHTEKCTY;

pelaTh 3a/1a4M Ha pacyeT
CTOMMOCTH TMOKYTIOK,
YCIIYT, TIO€3/I0K U T.11.;
pelaTh HeCJIOKHbIC
3aJ1a4¥, CBsI3aHHBIC C
JTOJICBBIM y4acTHEM BO
BlaJicHU (UPMOH,
IpeINPHUSTAEM,
HEJIBIDKUMOCTBIO;
pelars 3a1a4u Ha
MPOCTHIC TPOTICHTHI
(CHUCTEMBI CKUIIOK,
KOMFCCHH) U Ha
BBIYHUCJICHHE CJIOYKHBIX
NPOLICHTOB B PA3JIMIHBIX
CXeMax BKJIAJIOB,
KPEJINTOB U HIOTEK;

U3yueHuu Opyux npeomemos.

peuams npakmuieckue
3a0ayu U 3a0a4u u3 Opyeux
npeomemos

JAHarpaMmMBl.

B nosceonesHoii scuznu u npu

U3yyeHuu Opyeux
npeomemos:

perarh NpaKTUIeCKue
3a7a4u ¥ 3a7a4u U3 IPYTUX
npeIMETOB
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— pemarh MPaKTUYECKHe
3aa4, TpeOyroIue
UCTIOJTb30 BaHUS
OTPHIATEIIFHBIX YHCEIT:
Ha OTIpE/ICJICHIE
TEMIIepaTypbl, HA
OTIPEICJICHUE TTOJIOKEHUS
Ha BPEMEHHOU ocH (10
HaIlle| 3pbl U MOCIIe), Ha
JIBIDKCHHE JICHEKHBIX
CpENCTB
(mpuxon/pacxon), Ha
oTIpeieJICHUe
[JTyOUHBI/BBICOTHI U T.IL;

— HCTIOJIb30BaTh TIOHATHE
macirrada i
HAXO0KIECHUS PACCTOSHUN
U JUTMH Ha KapTax,
IUTaHaX MECTHOCTH,
IUIaHaX TIOMeEIICHMH,
BBIKpOIKax, Tpu paboTe
Ha KOMTIBIOTEPE U T.IL

B noeceonesnoii orcuznu u
NpU U3y4eHuU Opyeux
npeomemos.

— peularb HECJIOKHbIE
MPaKTUYECKUE 3a7auu,
BO3HHUKAIOIINC B
CUTYaIUsIX MOBCEIHEBHOM

JK3HU
TI'eomempusa | — Onepuposars Ha 6a30BOM | —  Onepupoeéanmv nOHAMUAMU: — Bnagets reoMmeTpudeckumu | — Hmems npedcmasnetue 06
YPOBHE NOHATUAMU: MOoYKa, NPAMAs, Nj0CKOCMb 6 MOHATWSIMU [PU PELIEHUN AKCUOMAMUHECKOM
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TOYKa, TIpsIMast,
IVIOCKOCTb B
IPOCTPAHCTBE,
HapauieIbHOCTh U

e PIICHANKYIIPHOCTh
MPSIMBIX U IWIOCKOCTE;
pacro3HaBaTh OCHOBHBIC
BUIbI MHOTOTPaHHUKOB
(mpm3ma, mMpamuna,
IPSIMO YT OJIbHBII
napajuiesienunes;, Kyo);
m300paXkaTh U3yyaemble
(Gurypbl OT pyKH H €
NPUMEHEHUEM TPOCTHIX
YEePTEIKHBIX
UHCTPYMEHTOB;

JieNaTh (BBIHOCHBIC)
IVIOCKHE YEPTEKH U3
PHUCYHKOB TPOCTBIX
00beMHBIX QUryp: BUI
CBEpXy, COOKY, CHU3Y;
IB3BIICKATh MH(POPMALIIIO
0 TIPOCTPAHC TBEHHBIX
Te€OMETPHIECKHX
urypax,
IpeICTaBJICHHYIO Ha
YepTeskax U pUCYHKAX;
NPUMECHATh TEOPEMY
[Tudaropa npu
BBIYHUCJICHIH DJICMEHTOB
CTEPEOMETPHIECKUX
uryp;

HAXOIUTh 00BEMBI U

npocmpancmee,
napaiieibHoOCms U
nepneHOUKYIAPHOCIb NPAMBIX
U njaockocmeul;

NPUMEHSAMb OIS PEULCHUS]
3a0au ceomempuieckue
paxmol, eciu yciosust
npuUMeHeHUs 3a0aAHbl 8 SIHOU
gopme;

peulams 3a0a4u Ha
HAXO0COEHUe 2eOMeMPUYECKUX
8eUYUH NO 00PA3YAM UTU
aneopummam;

O0enams (8bIHOCHbIE) NAOCKUE
yepmedsicu U3 pUCYHKO8
00veMHbIX hucyp, 8 MOM HucCie
pucoseams 8U0 ceepxy, cooky,
Cmpoums ceuenust

MHO202P AHHUK OB,

u3eneKams,
UHMEPNPEemuposanms u
npeoobpazosviéamy
uHghopmayuio o
2eomempuyeckux uaypax,
npeoCcmaesieHHyr Ha
uepmescax;,

NPUMEHSAMb 2e0MempuyecKue
gaxmul 01 pewenus 3a0ad, 8
MOM yucie npeonoaearuux
HeCKOJIbKO Wa208 peuleHuUs;
ONUCHIBAMb 83AUMHOE
PACNONOHCEHUE NPAMBL U
NJIOCKOCMEl 8 RPOCMPAHCMEe;

3aj1a4 ¥ MPOBEICHHH
MaTeMaTHdeCKHX
paccCyKIeHUi;
CaMOCTOSITEJILHO
(bopMyITPOBATH

OTIpe ICJICHUS
reOMETPHUIECKHX (QUryp,
BBIJIBUT'aTh THIIOTE3HI O
HOBBIX CBOWCTBAX U
NpU3HAKaX
reoMeTpuYecKux puryp u
000CHOBBIBATh WIH
OTpoBEprarh ux, 00001IIaTh
WA KOHKPETU3UPOBATh
pe3yJIbTaThl HA HOBBIX
KJaccax (uryp, mpoBOIUTH
B HECJIOXKHBIX CITy4asix
KJaccupukaipo Guryp 1o
Pa3IMIHBIM OCHOBAHUSIM;
HCCIIETOBATh YEPTEHKH,
BKJIFOY A KOMOMHAIA
¢buryp, n3BIEKaThH,
MHTEPIPETUPOBATH |
npeoOpa3oBLIBATh
nHbOPMALHIO,
NPE/ICTaBJICHHYIO Ha
YepTerKax;

pemars 3a1a4u
reOMETPUYECKOTO
COJICpKaHKsl, B TOM YHCJIE B
CUTYyaIsiX, KOT/1a
aNIrOPUTM pEIICHUs He
CJIETYET SIBHO U3 YCJIOBUS,

Mmemooe;

g1ademv NOHAMuUeM
2eomempuyecKue mecma
mouex 8 NpOCMpaHcmee u
yMemb nPUMEHAMb UX OIS
pewenus 3a0au;

ymMemb nPUMEHAMb OJi5
peuleHus 3a0ay ceoticmea
NAOCKUX U O8)2PAHHbBLX
V27108, mpexepaHHo20 yaia,
meopembl KOCUHYCO8 U
CUHYCO8 0J151 Mpex2p aHHO20
yena,

g1ademsb NOHAMuUeM
nepneHOUK)IspHoe ceyeHue
NPpU3MbL U yMems
NPUMEHAMb €20 NPU
pewenuu 3a0au;

umems npedcmasnenue o
0801CIMBEHHO CMU

NP ABUNbHBLX

MHO202P AHHUK OB,

g1ademsb NOHAMUAMU
yeumpavbHoe U
napaneyvbHoe
npoexmuposanue u
NpUMeHImMb UX npu
nocmpoeHuu cevuenull
MHO202P AHHUKO8 MeMO0OM
npoeKyutl;

umems npedcmasieHue o
pazeepmie MHO202PAHHUKA
U Kpamuavuem nymu Ha
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IUIOIIAU TIOBEPXHOCTEM
PO CTEUIITUX
MHOTOTPAHHUKOB C
npuMeHeHHeM (popMyT;

— pacmio3HaBaTh OCHOBHBIC
BUJIBI TEJI BpaIlleHAS
(xonyc, mHAp, chepa
H I1ap);

—  HaXOIUTh OOBEMBI 1
IUIOIIAAN TIOBEPXHOCTEN
PO CTEMIINX
MHOTOTPAHHUKOB U Tl
BpaIllEHUs C
npUMEHeHHEM (QOpMYIL.

B noeceonesHo socusnu u
npu U3y4eHUU Opyaux
npeomemos.

— COOTHOCHTPH a0CTpPaAKTHBIC
Te€OMETPHUYIECKHE TIOHATHS
U (paKTHI C peaTbHBIMHU
KU3HEHHBIMH O0OBEKTaMH
U CUTYyaIlsIMU;

— HCNOJIb30BATh CBOWCTBA
PO CTPAHC TBEHHBIX
reoMeTpUdeCKux QGuryp
JUTSL PETIICHHS TUTIOBBIX
3aJ1a4 MPaKTHIECKOTO
COJIePIKaHM;

— COOTHOCHTb IUIOIIa 1
MOBEPXHOCTEN TeJl

Gopmyaupoeams ceoticmea u
npusHaxu guayp,
00KA3bl6aMb 2e0MempuiecKue
ymeepicoeHus;

81a0emsb CMaHOapmHol
Kaaccugurayuetl

NP OCMPAHCMBEHHBIX (uyp
(nupamuovl, npusmsi,
napainnenenuneobvt);
Haxoo0ums 06veMbl U NIOULAOU
noeepxxHocmeu
2eoMempuIecKux meJ ¢
npumeHeHuem Gopmyi,
BbLIYUCTAMb PACCMOAHUSA U
YVeivl 8 npoCmpaucmee.

B nosceonesnoii srcuznu u npu

U3yyeHUuu Opyaux npeomemos:

UCNONb308AMb CBOUCMEA
2eomempuyeckux guyp 0
peuieHus 3a0ay
NPaKmu4ecKoeo xapakmepa u
3a0ay u3z opyaux obaacmetl
SHaHUU

BBIIIOJIHATh HEOOXOTUMBIE
JUTSL pEIICHHS 3a/1a91
JIOTIOJIHUTEJILHBIE
MOCTPOCHHS, UCCIIEIOBATh
BO3MO>KHOCTH IPHMEHE HUS
TeopeM u HOPMYII IS
pelIeHus 3a/1a4;

yMeThb (HOpPMYIHPOBATH U
JIOKa3bIBATh
rCOMETPUIECKIE
YTBEPKIEHUS;

BJIQIETH MOHATHIMH
CTEPEOMETPHH: TIPH3MA,
napauIesIeIIIIe 1,
NMpaMuIa, TETPadip;
MMETh TPeICTaBJICHUs 00
aKCUOMax CTEPeOMETPHUU U
CJIEICTBUSIX U3 HUX U YMETh
NPUMEHSTh UX TIPH
pEIICHNH 3a/1a4;

YMETh CTPOUTH CEUCHHS
MHOTOTPAHHUKOB C
HCIIOJIb30BaHUEM
Pa3IMIHBIX METOJ0B, B TOM
YHCJIe U METO/1a CJIE/IOB;
HUMETD TPEICTABICHUE O
CKPCIIHMBAFOIIMXCS TPSIMBIX
B IIPOCTPAHCTBE U YMETh
HaXOJUTh yYTOJI 1
PacCTOSTHAEC MEXKITY HUMH,
MPUMEHSATH TEOPEMBI O
MapaJUIeIHHOCTH TPSMBIX U
ITIOCKOCTEH B

Nno8epxXHOCMU
MHO202P AHHUK A

umems npeocmasieHue o
KOHUYECKUX CeYEeHUSX,
umMems npedCcmasieHue o
Kacaowuxcs cgepax u
KOMOUHAYUY MeJl 8D AU eHUs.
U ymems NPUMEHSAMb UX
npu peuteHuu 3a0ay;
NPUMEHAMb NPU P eUleHUU
3a0ay popmyny
Paccmosiiust Om mo4ku 00
NAOCKOCU,

61a0emb PA3HbIMU
cnocobamu 3a0aHus
NPAMOTU YPABHEHUSMU U

Yy Memb nPUMeHsIms npu
pewenuu 3a0au;
NPUMEHSIMb NPU PeUleHUU
3a0a4 u 00KA3aMmenbCmee
meopem 8eKnopHbLL MENoO
U Memoo KOOPOUHaAm,
umemn npedcmagnenue 0o
axcuomax obvema,
npumMeHsms popmyv
00bEMOB NPAMOY20IbHOO
napaieienuneod, npusMol
U nupamuovl, mempasopa
npu peutenuu 3a0ay;
npumeHsIms meopemvi 00
OMHOULEHUSIX 0OBEMOB NPU
pewenuu 3a0au;
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OJIMHAaKOBOH (POPMBI
Pa3IMYHOTO pa3Mepa;
COOTHOCHUTH 00bEMBI
COCYJI0B OJIMHAKOBOM
(hOpPMBI pa3IMIHOTO
pazmMepa;

OIIeHMBATh (hpopmy
NPaBWILHOTO
MHOTOTPaHHIKA TIOCJIe
CTIWJIOB, CPE30B U T.IL
(oTpe eI Th KO ECTBO
BEpILUH, pebep u rpaHei
TIOJTy 94 €HHBIX
MHOTOTPaHHHKOB)

NPOCTPAHCTBE TPH
pElIeHNH 3a/1a4;

YMETb IPUMEHATh
napasuiesIbHoe
NPOEKTUPOBAHKE IS
mo0paxkeHust Guryp;
YMETb IPUMEHATh
NEPHEHIUKYISIPHOCTH
IPSIMOU Y TWIOCKOCTH IIPH
peLLeHNN 3a/a4;

BJIAJI€Th MOHATUAMHU
OpPTOrOHATBHOE
NPOEKTUPOBAHME,
HAKJIOHHBbIE U UX MPOEKIMH,
YMETb IPUMEHATh TEOPEMY
0 TPeX NePIEeHAMNKYIIIPAX
NpY PeLLICHNH 3a]1a4;
BJIa/I€Th NOHATHAMU
PacCTOSTHIE MEXKIY
¢burypamu B poCTPaHCTBE,
00TIIHIA TIePTICHITUKYIISP
JIBYX CKPEILUBAIOLIUXCS
NPSIMBIX ¥ YMETh
NPUMEHATh MX TPU
peLLeHNH 3a/1a4;

BJIAJICTh TIOHATHEM YTOJI
MEXKIY NPSIMOM U
IJIOCKOCTBIO U YMETh
NPUMEHATH €T0 IpU
peLLeHNH 3a/1a4;

BJIa/1€Th NOHATHAMU
JIBYTPAHHBIM YTOJI, Yo
MEXY ITIOCKOCTSIMU,

npUMeHsImb UHmMespa 0is
BbLYUCTIEHUS 00BEMOB U
nosepxHocmell mei
8pauyeHuUsl, BbIYUCIEHUS
naowaou cghepuueckozo
nosca u 06vema waposozo
cnost;

umems npedcmasieHue o
O0BUIICEHUSX 8
npocmpaucmee:
napanieibHOM nepeHoce,
cummempuu
OMHOCUMENBHO NJIOCKOCHIU,
YeHmpaibHOU CUMMEMPU,
no080pOMe OMHOCUNEILHO
NpAMOU, BUHMOBOU
CUMMempUU, ymems
NPUMEHAMb UX NPU
pewenuu 3a0au;

umems npedcmagierue o
nAOWAOU OPMOLOHATILHOLL
npoexkyuu,

umems npedcmasieHue o
mpexzepaHHoOM U
MHO202PAHHOM Yeae U
NpUMeHIMb C8OUCMBA
NAOCKUX Y2N08
MHO202PAHHO20 Yela npu
peuteHuu 3a0ay;

umems npedCcmasieHus o
npeobpazosanuu noooous,
20MOMemuU u ymemsy
NPUMEHAMb UX NPU
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NIEPIIEHAVKYJISIPHBIE
IUIOCKOCTH U YMETh
NPUMEHATH KX IPU
pelIeHNH 3a/1a4;

BIIAJI€Th NOHATHAMHU
NpH3Ma, napauiesienne]] 1
IPUMEHATH CBOMCTBA
napajuiesienmre1a npu
pEIICHN 3a]1a4;

BJIAJI€Th MIOHATHEM
IPSAIMO YT OJIbHBII
MapauieIeImIe ] 1
NPUMEHSTh €T0 NpH
pEeLIeHNH 3a/1a4;

BJIAJICTh MOHATHAMU
NMpaMua, BUABI IMPaMUI,
AJIEMEHTHI IIPAaBWILHO U
NMpaMuIbl U yMETh
NPUMEHATh X NPH
pElLIeHNH 3a/1a4;

UMETb IPEICTABICHUE O
Teopeme Jiepa,
NPABWIbHBIX
MHOTOTPaHHUKAX;
BJIAJI€Th MIOHATHEM
IUIOIIA/IN TIOBEPXHOCTE
MHOTOTPAHHUKOB U YMETh
NPUMEHSTh €T0 NPH
pELIEHUH 3a]1a4;

BJIAJICTh MOHATHAMHU TeJa
BpanieHus (IWIMHAD,
KOHYC, Imap u cdepa), ux
CEUEHUS U YMETh

peuteHuu 3a0ay;

VMemb peulams 3a0a4u Ha
N0 CKOCIMU Memooamu
cmepeomempuu,

VMemb NPUMEHMb
Gopmyvt 06vemos npu
pewenuu 3a0a4

34




NPUMCHATh KX TIPU
peLIeHHH 3a7a4;

BJIAJIETh MOHATHIMH
KacaTeJbHbIC TIPSIMbIE U
IUIOCKOCTH B YMETh
NPUMEHSATH W3 TIPH
peleHNN 3a/1a4;

UMETh TPEACTABJICHHS O
BIIMCAHHBIX ¥ OTIMCAHHBIX
cepax u yMeTh IPUMEHSITH
UX TIPY PEIICHUH 3a]1a4;
BJI/ICTh TIOHATHAMU 00BEM,
00’beMBbI MHOTOTPaHHUKOB,
TEJI BpaIllCHUs U
NPUMEHATh MX TIPU
peLIeHHH 3a7a4;

UMETh NPEJICTABICHUE O
pa3BepTKe WIMHIPA |
KOHyCa, TUIOIIaI1
NOBEPXHOCTH LIWIMHIPA U
KOHyCa, yMETh IPHUMEHSITh
UX TIPY PEIICHNN 33/1a4;
UMETh MPECTABJICHHAE O
WwIoaau chepsl U yMETb
NPUMEHSITH €T0 MPU
peIleHNN 3a/1a4;

YMETh pelarh 3a/1a4u Ha
KOMOMHALI
MHOTOTPaHHUKOB | TEJl
BpAILCHIS;

UMEThH NPEJICTABICHUE O
10J0OMM B MPOCTPAHCTBE U
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YMETh pelarh 3a/1a4u Ha
OTHOLIEHHE 00BEMOB U
IUIOIIAJIE M TIOBEPXHOCTEMN
NoJ0OHBIX (hUryp.

B nosceonesHoii scuznu u npu
u3yyeHuu Opyeux
npeomemos:

—  COCTAaBJIITH C
HCTIOIF30BaHMEM CBOMCTB
reOMETpUIECKUX huryp
MaTeMaTHIeCKUe MOJICIN
JUTSL peIeHMs 3a/1a4
MPAKTUIECKOTO XapaKkTepa
1 337134 U3 CMEKHBIX
JUCLMIUIMH, HCCJCIOBaTh
MOJTy4EHHbIE MOJIEIIU U
MHTEPIPETUPOBATH
pe3ynbTar

Bexkmoput u
Koopounam
bl 6
npocmpanc
mee

— OmnepupoBarh Ha 6a30BOM
YPOBHE MOHATHEM
JI€KapTOBBI KOOP/IMHATHI B
IPOCTPAHCTBE;

— HaXOJWTh KOOPIUHATHI
BEpILUH Ky0a u
TPSIMOYTOJILHOTO
napasuieJIeuIe 1a

Onepuposamv noHamusmu
0eKapmoBbl KOOPOUHAMbL 8
npocmpancmee, eKmop,
MOOY.Ib 8eKMOPA, PABEHCHBO
8eKMOpP 08, KOOPOUHANbL
8eKMopa, Y201 MexHcoy
8EKMOpamMU, CKAAPHOE
npoussedeHue 6eKmopos,
KOJUIUHeapHbvle 6eKMopbl,
HAX00Umb paccmosiHue mMexcoy
08y M MOUKAMU, CYMMY
8EKMOPO8 U NPOU3BeOeHUe
8EeKMOpa HA YUCTIO, Y20l
MedHcdy eKmopamil,

— Bmagets nogITHIMH
BEKTOPBI U UX KOOPIUHATBHI;

—  YMETb BBINOJIHSTh
orepaly HaJl BEKTOpaMi;

—  HCIOJIb30BATh CKATSIPHOE
MPOM3BE/ICHUE BEKTOPOB
NpU PEIICHUN 33]1a4;

— TPUMEHSTH ypaBHECHHE
IJIOCKOCTH, (hOpMYITy
PacCTOSTHUSL MEKITY
TOYKaMH, ypaBHEHHE
cepbl pu pereHnn
3a1ay;

— TPUMEHSITh BEKTOPBI U

HHocmuowcenue
pesyremamos pazoena ll,
HAxXo00Uums 00veMm
napanienenuneoa u
mempasopa, 3a0aHHbIX
KOOPOUHAMAMU CBOUX
8ePUIUH;

3a0aeamv npamyio 6
npocmpancmee;
HAX00Umb paccmosiHue om
MOYKU 00 NJIOCKOCMU 8
cucmeme KoopouHam,
HAX00UMb PACCMOSIHUE
MeHCAY CKP eUBAIOUUMUCI
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CKaApHOE NPou3BedeHie,
PACKIA0bI8ANb 6EKMOP NO
08YM HEKOJUIUHE AP HbIM
BeKmMopam,

3a0aeamv N0 CKOCMb
ypasHeHuem 8 0eKapmosoil
cucmeme KoopouHam,
peuwiamv npocmetiuiue 3a0ayu
86€0eHUEeM BeKMOPHO20 bazuca

MCTOA KOOPAHHAT B

NPOCTPAHCTBE TIPU
pelleHrH 3a1a4

NPAMBIMU, 3A0AHHBIMU 8
cucmeme Koopduﬂam

Hcemopusn OnuchIBaTh OT/AEINbHbBIE IIpeocmaenams exnad HmeTs npeacTaBICHUE O Locmuoicenue pesynomamos
Mamemamux BBIJAIOIIHECS 8bLOAIOUWUXCA MAMEMATNUKOB 8 BKJIaJIC BBIIAIOIIUXCS paszoena ll
u pe3yJIbTaThl, MOJTy4ECHHbIE pazeumue Mamemamuxi u MaTEeMaTUKOB B pa3BUTHE
B XOJI€ Pa3BUTHS UHBIX HAYYHBIX 00IaCcmel; HayKU;
MaTEMaTHKH KaK HAyKH, NOHUMAMb POJIb MAMEMAMUKU MOHUMATh POJIb
3HaTh MPUMEPBI 6 pazeumuu Poccuu MaTeMaTuKi B pa3BUTUU
MaTreMaTH4eCKuX Poccun
OTKpPBITUI U MX aBTOPOB B
CBSI3U C OTEYECTBEHHOU U
BCEMHUPHOU UCTOPHUEN;
TIOHUMATh POJIb
MaTeMaTUKH B Pa3BUTHA
Poccmmn
Memoowt [IpumeHsITh M3BECTHBIE Hcnonvzosams ocrognbie Hcnonb30BaTh OCHOBHBIE —  Hocmuorcenue
Mamemamux METO/IbI IPU PEIICHUN MemoOovl 00KA3amebCcmed, METO/IbI 1I0Ka3aTeNbCTBA, pe3yamvmamos pazoena ll;
u CTaHIAPTHBIX npoBoouUms 00KA3aMeNbCMBE0 IPOBOJIUTH 10KA3aTeIIbCTBO | —  npuMeHsms
MaTeMaTUIEeCKHX 3a/1ay; U BbINOJIHAMb ONPOBEPIHCEHUE; Y BBITOJIHSI T MamemamuyecKue 3HaHUsL K
3ameyvarh U NPUMEHMb OCHOBHbLE OTIPOBEPIKEHNE; UCcneo06aHuI0
XapakTepu30BaTh Memoobl peuleHus NPUMEHSTH OCHOBHBIE OKpYHCaAIOUje20 Mupa
MaTeMaTHIeCKUe MaAmMemMamuyecKux 3a0a, METO/IbI pEIIICHHS (moOenuposarue
3aKOHOMEPHOCTH B HA 0CHOBe MAMeMamu4ecKux MaTeMaTU4deCKHX 3a/1a4; @u3uyecKux npoyeccos,
OKpYXKaroleu 3aKOHOMEpPHOCMeEll 8 NPUPOOe HA OCHOBE MaTeMAaTH4eCKUX 3a0ayu IKOHOMUKU)
JEUCTBUTEIILHOCTH; Xapaxmepuzo8amv Kpacomy u 3aKOHOMEPHOCTEH B
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NPUBOIUTH TIPUMEPBI
MaTeMaTHYeCKUX
3aKOHOMEPHOCTEM B
NPUPO/JIE, B TOM UHCJIE
XapaKTepU3YIOIIHX
KpacoTy U COBEPILIEHCTBO
OKPYXKarOIEeTo MUpa U
MPOM3BEICHNN HCKYCCTBA

COBEPULEHCINBO OKPYHCAIOUIE20
MUpa u npou3sgeoeHull
uckyccmea,

npUMEHAMb Npocmeiuiue
npocpammHbvle Cpeocmaa u
971€KMPOHHO-
KOMMYHUKAYUOHHbIE CUCNEeMbl
npu pewenuu
Mamemamuyeckux 3a0ay

MIPUPOJIE XapaKTEPU30BaTh
KpacoTy U COBEPILIEHCTBO
OKpPYXaroIlleTo MUpa U
MPOM3BEICHUN UCKYCCTBA;
MIPUMEHSATH MPOCTENIINE
MpOTpaMMHBIE CPEACTBA U
ANEKTPOHHO-

KOMM yHHUKAIIHO HHbIE
CHUCTEMBI IIPU PEIICHUAN
MaTeMaTHIeCKUX 3a/1a4;
MOJIb30BaThCSI
TIPUKJIATHBIMU
nporpaMMamMu 1
MpoTpaMMaMu CUMBOJTbHBIX
BBIUMCJICHUI /1151

HCCJIe JOBaHUS
MaTreMaTHISCKHUX 00bEKTOB
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3. Conep:xanue yueOHOT0 mpeamMeTa

Yriy0JjieHHbIH YPOBEHb

Ajre0pa U HayaJ1a aHAJIU3a
[loBropenue. Pemenue 3agad ¢ MUCIOJB30BAaHUEM CBOWCTB YHMCEI U CUCTEM
CUMCIICHHUSI, NIEJIMMOCTH, JOJIEM W 4YacTeW, MPOLEHTOB, MOAyJed yucen. Pemenue
3aa4 C HCIOJB30BAHMEM CBOWCTB CTEIEHEM W KOPHEW, MHOTOYJICHOB,
npeoOpa3oBaHWi MHOTOUYJICHOB M JPOOHO-pallMOHANBHBIX BBIpaKEHUW. Perenue
3a71a4 C HUCIOJb30BAHMEM TI'PATYyCHOM Mephl yria. Moaynb 4ucia U €ro CBOWCTBA.
Pemenve 3amau Ha JBMKEHHE W COBMECTHYIO pabOTy, CMECH M CIUIaBBl C
MOMOIIBIO JIMHEWHBIX, KBAJAPATHBIX M JPOOHO-pAlMOHAIBHBIX YpPaBHEHUM M HX
cucteM. PelreHne 3am1ad ¢ IOMOIIBIO YHCJIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJHON TMEPEMEHHOM, C MPUMEHEHHEM H300paKEHUSI UYMCIOBBIX MPOMEXYTKOB.
Pemenne 3amau ¢ WCHOJIL30BaHUEM UHCIOBBIX (YHKIMI U #uX TpaduKoB.

Hcnonb3oBanne CBOUCTB H TpadUKOB JIMHEHHBIX W KBaJIpaTUYHBIX (DYHKITHHA,

00paTHO! MPOMOPIMOHATHPHOCTH U  (DYHKIUH y=Xx. I'padmyeckoe pemieHne
YpaBHEHW MW HEpPaBEHCTB. lCMojib30BaHWE OMNEpaluii HaJl MHOXKECTBAMH H
BbICKa3bIBaHUsIMU. lcrnonb30BaHNe HEPaBEHCTB M CUCTEM HEPABEHCTB C OJIHOMU
NEPEMEHHOM, YHCIOBBIX TMPOMEXKYTKOB, HMX OOBEIUHEHUHM U IepecedeHUi.
[IpumeHeHre Mpu pelieHuHd 3a7ad CBOMCTB apU(PMETUUECKON U TeoMEeTpHYeCKOU
NPOTPECCUU, CYMMHUPOBAaHHA  OECKOHEUHOM  CXOIAIICHCA TeOMETPUYECKOM
IPOTPECCHH.

MuoxecTBa  (YMCJIOBBIE, TeOMETpUUeCKuX  ¢Guryp).  XapakTepHUCTHUYECKOE
CBOMCTBO, 3JIEMEHT MHOXECTBA, ITyCTOE€, KOHEYHOE, OECKOHEYHOE MHOKECTBO.
Cnoco6bl 3amanust MHOXkecTB IlogMHOkecTBO. OTHOLIEHMS] NPHUHAIJIEKHOCTH,
BKJIIOUEHHUS, paBeHcTBA. Omnepanuu Hajg MHoxkecTBaMu. Kpyru Ditnepa. Koneunsie
1 OECKOHEYHbIE, CUETHbIE M HECUETHbIE MHOYKECTBA.

HctuHHbIE M JIOKHBIE BBICKA3bIBAHUWS, OIEpPAlMU HAJ BBICKA3bIBAaHUSIMU. Aneebpa
8bICKA3bI6AHU. CBs3p  BBICKa3bIBaHMHW € MHOXKecTBaMH.  KBaHTOpBI
CYIIIECTBOBAHUSI U BCEOOITHOCTH.

3aKkoHbI JIOTUKH. OcHOGHble Nocuyveckue npasuna. PeleHne JOTMYecKuX 3anad ¢
UCIIOJIb30BAaHUEM KPYTOB DWIEpa, OCHOBHLIX JIO2UYECKUX NPAGUIL.

VYmo3zakmouenust. OOOCHOBaHMSI M JI0KAa3aTe€IbCTBO B MaTeMaTHKe. TeopeMsl.
Buzapsl maremaTnuecKux yTBEpXACHUU. Buowl dokazamenvcme. Mamemamuyeckast
UHOVKYUs. Ymeepowcoenus: odpamuoe OAHHOMY, NPOMUBONONONCHOE, 00PAMHOE
npomueononodxcHomy  oawHomy. lIlpu3Hak ©  CBOMCTBO, HEOOXOAMMBIE H
JNOCTaTOYHBIE YCIIOBUS.
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OcHosnas meopema apugmemurxu. Ocmamku u cpaguenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamkax. Manas meopema @epma. (-uyHvle cucmemobl
cuucnenus. Pyuxyusa Junepa, YUcio u cymma oerumenell HamypaibHO20 YUCIA.
Panuannas mepa yriia, TPUrOHOMETPUYECKAs OKPYKHOCTh. TpPUTOHOMETpUUYECKHUE
byHKITIH qucen u VTJIOB. DopMyIib NIPUBEICHUS, CIIO>KCHHUS
TPUTOHOMETPpHUUECKUX (YHKIUH, (POpMysbl TBOWHOTO W TMOJOBHHHOTO apryMEHTa.
[IpeoOpa3oBanre CyMMBI, pPa3HOCTH B TPOU3BEACHHE TPUTOHOMETPUUECKHUX
dbyHKUIMNA, 1 HA0OOPOT.

Hynmu dyHKImm, mpoMexyTKu 3HaKOTIOCTOSIHCTBA, MOHOTOHHOCTh. HamOombiniee u
HauMeHblllee 3HadyeHue GyHkuu. [lepuonnueckne GYHKIMA W HaWMEHBIIUH

nepuoj. YeTHole U HeueTHbIe QPYHKIUU. DyHKYuU «OpoOHAS 4aACMb YUCA» y:{x}

U «yenas 4acmov yuciay Yy :[X] .

Tpuronomerpuyeckue GyHKIMH YUCIOBOIO apryMeHTa Yy =C0SX, Yy =sSinX, y=tgXx,
y =ctg x. CBoiicTBa u rpaduku TPUTOHOMETPUUECKUX (DYHKITHIA.

OO6parHble TpUTOHOMETpUYECKHWE (YHKIIMU, WX TJIaBHBIE 3HAYEHUs, CBOICTBA W
rpaduku. Tpuronomerpuueckue ypaBHeHHS. OIHOPOJHBIC TPUTOHOMETPHUUECKHUE
ypaBHeHUs.  PemieHwe — mpoCTEHIIMX ~ TPUTOHOMETPUYECKHX  HEPABEHCTB.
[IpocTenme cUCTEMBI TPUTOHOMETPUYECKUAX YPaBHEHUM.

Crenenp C JEUCTBUTEIBHBIM ITOKa3aTeleM, CBOWCTBa cTeneHu. lIpocteinme
NoKa3aTelibHble ypaBHEHUSI U HepaBeHcTBa. [loka3zarenmpHas QyHKIUA U ee
cBoiicTBa u rpaduk. Yucno € u QyHKIUA y=e*.

Jlorapudm, cBoiictBa Jorapudma. JlecATUYHBIN W HATypabHBINH JOTapu(pM.
[IpeoGpazoBanue norapudmuueckux BbIpakeHuil. Jlorapupmuueckue ypaBHEHHS
u HepaBeHcTBa. Jlorapudmuyeckas QyHKIUS U ee CBOICTBA U Ipaduk.

Crenennas QyHkius u ee cBoiicTBa u rpaduk. MppanmoHanbHble YpaBHEHHS.
[lepBuunble TpencTaBICHUS O MHOYECTBE KOMIUIEKCHBIX uucen. /lelicmeus c
KomnaekcHulmu wuciamu. Komnnexcno conpsoicennvie yucna. Mooyne u apeymenm
yucna. Tpueonomempuueckas ¢popma Komniekcnozo yucia. Pewenue ypasnenuii 6
KOMNJIEKCHbIX YUCTAX.

Meron wuHTEpBaNOB il pemieHuss HepaBeHCTB. [IpeoOpaszoBanust rpadukoB
GyHKIMNA:  COBHT, YMHOXXEHHE HA  YHUCJO, OTPAXCHHE  OTHOCHUTEIHLHO
KOOPAMHATHBIX oceil. I'papuueckue MeToAbl pelleHUs YpaBHEHMH M HEPaBEHCTB.
Pemenue ypaBHEHWII W HEPaBEHCTB, COJICPXKAIMUX TEPEMEHHYIO I0J 3HAKOM
MOYJIA.

CucTteMbl TOKa3aTeNbHBIX, JIOTapUPMHUUECKHX U HUPPALUOHATIBHBIX YpPaBHEHHI.
CucTeMbl MOKa3aTeNbHBIX, JOrapUPMUUECKUX U UPPALUOHATBHBIX HEPABEHCTB.
B3aumno oOparnbie pynkuuu. ['papuku B3auMHO 0OpaTHBIX (QYHKIIHIA.

YpaBHEHUS, CUCTEMBl YPABHEHUM C IAPAMETPOM.
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Dopmyna bunoma Hviomona. Pewenue ypasHenuu cmenenu eviuie 2 cneyuaibHulx
suoos. Teopema Buema, meopema be3y. I[lpusooumvie u HenpusoouMmvle
mHoeounenvl. Ocnosnasi meopema aneedpvl. Cummempuueckue MHOLOUEHDL.
L]enouucnennvie u yeno3HauHvle MHO20UNEHDL.

HHuopanmoswr ypaeuenus. Llennvie opoou. Teopema Depma o cymme K8aopamos.
Cymmbl u psdbl, MemoOovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopemvl 0 npubaudCeHuy 0elcmeumenbHblX Yucel payuoHaIbHbIMU.

MHnooicecmea na KoOpOUHAMHOU NIOCKOCHIU.

Hepagencmeo Kowm—Bynaxoeckozo, nepagencmeéo Hencena, nepaeencmea o
CPEOHUX.

[lonatne mpenena ¢yHkuuM B Touke. [lowamue npedena  Qymkyuu 6
beckoneynocmu. Acumnmomol epagura @ynkyuu. CpasHenue 6eCKOHEUHO MAbIX
u Oecxoneuno oOonvwux. HenpepbiBHOCTh (yHKIMU. Ceoticmea HenpepbigHbIX
@yukyuii. Teopema Betiepwumpacca.

Huddepentupyemocts dynkuuu. [IpousBognas ¢ynkimu B Touke. KacarenpHas k
rpapuky ¢yHkunu. ['eomerpuyeckuil M (U3UUECKUH CMBICT MPOU3BOIHO M.
Ilpumenenue npouszsoonoti 6 @usurke. IIpOU3BOJHBIE AIEMEHTAPHBIX (PYHKIIHIA.
[IpaBuna nuddepeHurpoBaHus.

Bropas nmpousBogHasi, ee TeOMETpUUECKUN U GU3UUECKUN CMBICIL.

Touku »skcTpemyma (MakcuMyma M MuHUMyMa). MccienoBaHue 3J€MEHTapHBIX
GyHKIMH Ha TOYKH SKCTpeMyMma, HaumOoJblliee M HauMEHbIee 3HAuYeHUE C
NOMOIIBI0  MPOU3ZBOAHON. [locmpoenue ecpaghuxos @yukyuii ¢ nOMOWbBIO
npou3eoonvix. Ilpumenenue npouzsoonol npu peuwtenuu 3aoay. Haxoocoenue
IKCMPEMYMO8 DYHKYUL HECKObKUX NEPEeMEHHDIX.

[lepBooOpasnas. Heonpenenennsiit unTerpan. IlepBooOpasHbie 3EeMEHTapHBIX
¢dbyukuuii. Ilnomanps kpuBosmHeHoU Tpamnenuu. Popmyna Herotona-JleitOnua.
OmnpeneneHHblil UHTErpall. Buiuucienue niowaoei naockux guayp u obvemos mern
8PAWEHUSL C NOMOWbIO UHMESPAd..

Memoowl pewenus (hyHKYUOHATLHBIX YPABHEHUT U HEPABEHCMS.

I'eomeTpus

[loBTOpenue. Pemienue 3amad ¢ MCMOJB30BAHUEM CBOMCTB (PUIYp Ha IJIOCKOCTH.
Pemenne 3amay Ha A0Ka3aTenbCTBO M IOCTPOECHHE KOHTpHpUMEPOB. [IprMeHneHue
IIPOCTEUIINX JIOTUYECKUX IIpaBwi. PemieHune 3agad ¢ UCIOJB30BAaHUEM TEOPEM O
TPEYroJbHUKAX, COOTHOLIEHUH B MPSIMOYTOJbHBIX TPEYroJbHUKAX, (DaKTOB,
CBSI3aHHBIX C YeThIpeXyroJibHUKaMH. PelieHue 3amad ¢ uCosb30BaHUEM (DaKTOB,
CBSI3aHHBIX C OKPYXXHOCTSAMH. PemeHune 3agad Ha U3MEPEHHs Ha IUIOCKOCTH,
BBIUMCJICHUS JJMH U IUlow@anel. Pewenue 3a0au ¢ noMowwblo 8eKmopos u

KOOpOuHam.
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Harnsinnas crepeomerpusi. [lpusma, napamwienenunesn, nupamuia, TETpadp.
OCHOBHBIE TIOHSATHUA TEOMETPUU B MPOCTPAHCTBE. AKCHUOMBI CTEPEOMETPUH U
CIeCTBUA U3 HUX. [lonamue 06 akcuomamuieckom memooe.

Teopema Menenasa ona mempaddpa. llocTpoeHue ceyeHUH MHOTOTPAHHUKOB
MeronoM  cienoB.  lLleHTpameHOE  mpoekTtupoBaHue. IlocTpoeHne  cedyeHui
MHOTOTPaHHUKOB METOJIOM ITPOEKLINN.

CkpemmBatonyecss mOpsiMble B TMPOCTPAHCTBE. YTOJI MEXAYy HHUMH. Memoouvl
HAXOMCOEHUSI PACCMOAHUL MeHCOY CKPEeWUBAIOUUMUC NPIAMBIMU.

Teopembl ©0 mNapaUIENbHOCTH MNPSIMBIX M IUIOCKOCTEH B  MPOCTPAHCTBE.
[NapannensHoe mpOEKTHpPOBaHUE W U300pakeHHe Quryp. [ eomempuueckue mecma
moyeK 6 npocmpaHcmee.

[lepneHAUKYASIPHOCTh TPSAMOM M IUIOCKOCTH. OPTOTrOHAIBHOE MPOEKTUPOBAHUE.
Haknonneie u npoeknun. TeopeMa o Tpex NEPHIECHAUKYISPAX.

Buovr mempasopos. Opmoyenmpuueckuii mempa’op, KAapKACHbLUL mMempasop,
pasHoecparublti. mempa’op. llpsamoyeonvuviii mempasaop. Meouanvl u O6umeouamvi
mempasopa.

Jlocmpausanue mempasdpa 0o napainerenuneod.

Paccrosnuss mexny durypamu B mpocTpaHcTBe. OOIMHA MEPNEHAUKYIAP ABYX
CKpEIIMBAOIIMXCS MPSAMBIX.

Yol B IIPOCTPAHCTBE. [TepnennukynsipHbIe IJIOCKOCTH. Inowaow
opmozconanvHou npoexyuu. llepnenouxynsipnoe ceueHue npusmol. TpexepanHvlil u
MmHozocpannviti yeon. Ceolicmea naockux y2n068 muocozpanno2o yena. Ceolicmea
NJIOCKUX U OB8Y2PAHHBIX Y208 MpexespaHHo2o yend. Teopemvl KOCUMHYCO8 U CUHYCO8
0JIs1 mpexespanHo2o yaua.

Bunbl MHOTOrpaHHukoB. Passepmku mnococpannuxa. Kpamuaiiwue nymu Ha
NOBEPXHOCMU MHO202P AHHUKA.

Teopema Ounepa. llpaBuibHbIE MHOTOTPAHHUKU. /[B0UiICMEEHHOCMb NPABUTILHLIX
MHO202P AHHUKOB.

[Ipuzma.  Ilapamtenenunen. CBoiicTBa  mapamienenurnena. IIpsaMoyroiabHbIN
napaienenumnen. HakimoHHble mpU3MBI.

[upamupma. Buael nupamua. OnemMeHThl NMpaBWIbHOW mwupamuasl. [lupamuasl ¢
PaBHOHAKJIOHEHHBIMU peOpaMH U IpaHsIMU, UX OCHOBHBIE CBOMCTRBA.

[nomaau mMoBEpXHOCTEN MHOTOTPAHHUKOB.

Tena BpaieHus: NUIMHAP, KOHYC, map u cdepa. CedeHus UWIMHIAPA, KOHyca U
miapa. [llapoBoii cerMeHT, mapoBOM CJIOH, IIIAPOBOM CEKTOP (KOHYC).

YcedyeHHas nmyupaMuga U yCEYECHHBIM KOHYC.

Onemenmol cgpepuueckori ceomempuu. Konuueckue ceuenus.

KacarenbHble mpsiMple H IJIOCKOCTU. BrucanHble u  omucaHHble CeEpBhl.

Kacarwwuecsa cgepvi. Kombunayuu men epawjenus.
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Bekropbl u koopaunatel. CymMma BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIO. YTOJ
Mexay BekTopamu. CKalspHOE MPOU3BEICHHUE.

YpaBHeHne 1IOCKOCTH. QPopMyna pacCTOSIHUS MEXIAY TOYKAMHU. YPABHEHHUE
cheprl. Dopmyna paccmosnus om mouku 0o niaockocmu. Cnocobvl 3a0anus
NPAMOU YPABHEHUSAMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ NOMOWbIO 8EKMOPO8 U MemoOoM
KoopOuHam. DlieMeHmvl 2eomMempuu Macc.

[lonstue o6bema. OOBEeMbl MHOTOTPAaHHUKOB. OOBbEMbl TeNl BpallleHUs. AKCuUOMbl
obvema. Bvisoo gopmyn obvemos npamoyeonvHoco napaiienienuneod, Npusmvl U
nupamuovl. Dopmynvt O0as  HaxodcoeHus odvema mempasopa. Teopemvr 00
OMHOWEHUAX 00bEMO8.

Ilpunoocenus unmezpana K 6bIYUCIEHUIO 00bEMO8 U NOBEPXHOCMEN Mmell
spawjenus. Ilnowaow cghepuueckoeo nosca. Obvem waposozo cnos. Ilpumenenue
00beM0o8 Npu peuteHuu 3a0adu.

[Tnomans chepsr.

Paszeepmka yununopa u xonyca. Ilnomans NoBEpXHOCTH UMWIMHAPA U KOHYcCA.
KomOuHaimm MHOTOTPAHHUKOB U TeJl BpallleHUs!.

[lonobue B mnpoctpancTBe. OTHOIIEHHME OOBEMOB U IUIOUIAJIEH MOBEPXHOCTEH
noJ00HBIX QUTYD.

Heudsicenust 6 npocmpaucmee:  NAPAIEIbHbIL  NEPEHOC,  CUMMEMPUsL  OMHOCUMETLHO
NIOCKOCMU, YEHMPATbHASL CUMMEMPUs], NOBOPOM OMHOCUMENbHO NPSMOU.
lIpeobpaszosanue nooodbus, comomemus. Pewenue 3a0au Ha niockocmu ¢
UCNONIb30BAHUEM CMEPEOMEMPUYECKUX MemOo008.

BeposiTHOCTH M CTATHCTHKA, JIOTHMKA, TeOpUsi rpad)oB U KOMOMHATOPHUKA
[NoBTOopenue. Hcmonb3oBanue TaOMUI] U auarpamMm Ui MPEACTABJICHUS JaHHBIX.
Pemienne 3amau  Ha MNPUMEHEHHWE OMNMCATENbHBIX XapaKTEPUCTHUK UYHMCIOBBIX
Ha0OPOB: CpeHUX, HAMOOJBIIEr0 U HAMMEHBILIETO 3HAYEHUS, pa3zMaxa, JIUCIEePCUU
U CTaHJAPTHOTO OTKJIOHEHUS. BbIYHMCIIEHHME YacTOT M BEPOSITHOCTEH COOBITHIA.
Bbruncnenne BepOSITHOCTEH B ONbITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
ucxonamu.  HMcmonb3oBaHne  KOMOWHATOPUKH.  BpIuucienue  BeposSTHOCTEH
HE3aBUCUMBIX CcOObITUH. lcnonb3oBaHue (OpMyNbl CIOKEHUS BEPOSITHOCTEM,
nuarpamm Diiepa, iepeBa BeposiTHOCTeH, popmynbl bepHyuu.

Beposamnocmnoe npocmpancmeo. Axcuomel meopuu eeposimuocmell.

VYcioBHass BepoATHOCTH. [IpaBuno ymHOXeHus BeposTHOcTed. DopMyna MOJHOU
BepositHOCTH. Dopmyna baineca.

JluckperHole  ciy4ailHble  BeIMUMHbI W pacnpeneneHus.  CoBMecTHbIE
pactpenenenus. PacnpeneneHue cymMMbl M MPOU3BENEHUS  HE3aBUCUMBIX
CIlyJaliHbIX BEJIWYMH. MaTeMaTU4YECKOE OXUIAAHWE U JUCHEPCHUS CIy4YalHOU
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BEeJIMUMHBI. MaTemMarnyeckoe OXKHUJaHWe U JUCIEPCHs CYMMBbl CIIy4ailHbIX
BEJIMUMH.

bunapnas coydaiiHas BelWuuHA, pacnpeaeneHue bepnymm. ['eomerpuueckoe
pacupeneneHue. bunomuansHOE pacnpeneneHme 151 ero CBOMCTBA.
l'unepeeomempuueckoe pacnpeoenenue u e2o ceolcmeda.

HemnpepriBabie  ciydainiHble BenmnuuHbl.  [DmoTtHOCTE  BepositTHOcTH.  DyHKIMA
pacnpenenenus. PaBHOMepHOE pacnpeeneHue.

Ilokazamenvnoe pacnpedenenue, e2o napamempuol.

Pacnpeoenenue Ilyaccona u e2o npumenenue. HopmanbHOe pacnpeseleHue.
Oynkums  Jlarumaca.  Ilapamerpsl  HOpManmbHOrO — pacnpenencHuss. lIpumepsr
CIy4yallHbIX BEJIMYUH, MOJYMHEHHBIX HOPMAILHOMY 3aKOHY (IIOTPEHIHOCTb
U3MEPEHUI, pOCT uenoBeka). [Jenmpanvhas npeoenvras meopema.

Hepasencmeo UYeoviuesa. Teopema UYeoviuwesa u  meopema bepuyinu. 3akon
oonvuux uucen. Bulbopounvlii memoo uszmepenus eeposmuocmei. Ponv 3axomna
bonbuux uucen 8 Hayke, npupooe u oowecmae.

KoBapuarus aByx ciydailHbix BenuuuH. [loHsiTHE O KOAYpUIMEHTEe KOPPEIsLUU.
CoBMecTHbIE  HAOMIOAEHUS  JABYX  CIy4allHBIX  BEJIMYUH.  Bwibopounviii
Koahpuyuenm xoppenayuu. Jluneiinas pespeccusi.

Cmamucmuueckass  eunomesa. Cmamucmuka Kpumepus U ee  VPOBEHb
suauumocmu. Ilposepka npocmetiwux cunomes. Imnupudeckue pacnpeoeneHus u
UX C653b ¢ meopemuyeckumu pacnpeoenenusmu. Paneoseas koppenayusi.
Ilocmpoenue coomeemcmeuti. Huvekmueuvie u ClOPpHEKMUBHbIE COOMBEMCHBUSL.
buexyuu. [luckpemnasn nenpepwvienocms. [lpunyun Jupuxie.

Koouposanue. Jléouunas 3anuce.

OcHosHvle nouwsamus meopuu epagos. [epesvs. [eouunoe oepeso. CesazHocmb.

Komnonenmul ceasnocmu. Ilymu ma epaghe. Diineposvr u I amunbmonogol nymu.
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TemaTnueckoe INJIAaHUPOBAHME C YKAa3aHUEM KOJIHUYECTBA 1aCOB,

OTBOJAMMbIX HA 0CBOEHHE KAKI0i TeMbl.
10 xaacc (6 4 B Hegen10, Bcero 210 u)

Ne HazBanue pazgena KommuecTBo uacos
paznena
1 JleficTBUTEIbHBIC YHCIIA 12
2 PaimonanbHeie ypaBHEHMS W HEPaBEHCTBA 12
3 HekoTopsie crieACTBUS U3 TUIAHUME TP 18
4 BBenenue 3
5 [TapannenbHOCTb NPSAMBIX 8
6 Kopens ctenienu n 12
7 [MapamienbHOCTD WIOCKOCTEH 8
8 CrerneHp MOJI0KUTEITBHOTO YHUCTIa 13
9 [Tepnie HIUKYISAPHOCTD MPSMBIX U TNIOCKOCTEH 9
10 [Tonstie norapudma 6
11 [lokazatenpHple u Jorapupmudeckre ypaBHeHus u |11
HEpaBEHCTBA
12 [leprieHAUKYISPHOCTD MPSIMBIX U INIOCKOCTEH 8
13 CuHyC ¥ KOCHHYC yrJa 7
14 TaHreHc W KOTaHreHC yriia 6
15 DOopMYyIIbI CIIOKEHHS 11
16 TpuroHomeTtpuyeckre GyHKIMH YHCIOBOTO aprymMenra | 9
17 MHororpaHHuKu 14
18 TpuroHoMeTpudeCcKHe ypaBHESHUS 12
19 BepositTHoCTh COOBITHS 6
20 YacrtoTa 2
21 [ToBTOpenue. I'eomerpus 8
22 [loBTOpeHne anmreOpbl W Hayana MareMmarudeckoro | 15

aHaJIM3a
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11 knacc (6 4 B Hegen10, Bcero 204 v)

Ne HazBanue pazgena KommuecTBo uacos
paznena

1 OyHKIMM ¥ WX TpadhuKu 9
2 [Ipenen GpyHKIMM ¥ HETIPEPHIBHOCTH 5
3 OO6parnpie QyHKIMHA 6
4 BekTopbl B ipocTpaHCcTBE 6
5 MeTon KoopauHAT B POCTPAHCTBE 13
6 [IpouzBoaHast 11
7 [IpumeHeHre Npou3BOIHOM 16
8 Huwmaap. Konyc. Hlap. 18
9 [lepBooOpa3Has U UHTETpa 13
10 PaBHOCHIBHOCTD ypaBHEHMI ¥ HEPABEHCTB. 4
11 Y paBHEHUs -CIIe ACTBUS 8
12 PaBHOCWIBHOCTP YpaBHEHMI ¥ HEPABEHCTB 13
13 OO6bembI TN 20
14 PaBHOCWIBHOCTH ypaBHEHHI Ha 7
15 PaBHOCWIBHOCTD HEPAaBEHCTB Ha MHOJKECTBAX 6
16 Metoq NpoMeKyTKOB JJIsl YpPaBHEHUM U HEPaBEHCTB 4
17 Hcrnonp30Banre CBOVCTB (DYHKIMHA TIPA  PEIIICHAN 5}
18 CucteMbl ypaBHEHHI € HECKOJIbKMMU HEU3BECTHBIMU 8
19 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU 4
20 Oo6o06maromiee OBTOPEHHUE TEOMETPUN 9
21 [loBropenne anreObl u Hayan MareMarndeckoro | 19

aHaJIn3a
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