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IHosicHuTeNLHAA 3aNIUCKA
K paboueit mporpaMme yueOHOTo mpeaMeTa MaTeMaTuKa
st o0ydarormmxes 11 kmacca

PabGouas nporpamma no maremaruke ains 11 kmacca cocTaBieHa B COOTBETCTBUM C

IMpaBOBbIMU 1 HOPMATUBHBIMU JOKYMCHTAMMU !

®enepanbubiii 3akoH «O0 oOpazoBanuu B Poccuiickoit ®deneparum» ot 29.12.2012
Ne273-03;
@enepanbHbIl  TOCYIAapCTBEHHBIM  00pa30BaTeibHBI  CTaHIAPT CpPEIHEro  OOIIEro
00pa3zoBaHus;
[IpumepHasi ocHOBHas oOpa3oBareibHas MporpamMma CpeaHero ooOmero oopa3oBaHUs
(mpoTokos denepaabHOr0 Y4eOHO-METOAMUECKOTO 00BeAMHEHHS 0 00IIeMy 00pa30BaHUIO
ot 28 urons 2016 . Ne 2/16-3);
OcHoBHasi oOpa3oBarelbHass MporpamMma cpeaHero oobmero obpasoBanmsst MBOY
«Jlanmesckas CI»;
VYyeOusiit mnan MBOVY «Jlanmesckas CII» na 2022-2023 yuebHblii T01;
- Anrebpa u Havaja MaTteMaTudeckoro ananamn3a. COOpPHUK MPUMEPHBIX PabOYMX MPOTPAMM.
10-11 xmaccel: y4e0. mocoOue s yuauTenei o0rieo0pa3oBaTeIbHbIX OpraHu3aliii: 0a30BbIii
u yriy6u. ypoBuu/ coct. T.A.Bypmuctposa - M.: [Ipocsemienue, 2018;
- 'eomeTpusa. COopHuK npumepHbIX padounx nporpamm. 10-11 kmaccel. ba3oBsiit u yrimy06i.
ypoBHU:  y4e0. mocobue s yduTelield oO0IIeoOpa3oBaTeIbHBIX OpraHW3aluil / COCT.
T.A.bypmuctposa - M.: IIpocsewmenune, 2020.

Pabouas nporpaMMa OpHeHTHPOBaHA Ha MCII0JIb30BaHUE yU€OHO-METOJMUECKOr0 KOMIUIEKTA!
1. Martemaruka: anreOpa 1 Hayajia MaTeMaTHYECKOTO aHaIN3a, reoMeTpusi. Anredpa u Havaza
MaTeMaTHuecKoro aHanusa. 11 kiacc: yueOHUK 1 0011e00pa3oBaTeIbHbIX OpraHU3aliii:
0a3oBbiit 1 yriuyou. yposan/ C.M. Hukonbckuii, M. K. TTotanos, H.H. Perernukos u ap. /
M.: IIpocBemenune, 2022r.

2. Maremaruka: anrebpa 1 Hadaia MaTeMaTHYECKOTO aHaln3a, reomeTpust. [ eometpust. 10-11
KJTaCChl: YYEOHUK JUIsl 00111e00pa30BaTeIbHbIX OpraHU3aluii: 0a30BbIi U yriay0i. ypoBHuU/
C.M. Huxonbckuii, M. K. [Totanos, H.H. Pemernukos u np. / M.: Ilpocsemenue, 2019r.

3. Anrebpa M Havaja maremMaTHyeckoro aHanusa. /[umakrndeckue marepuansl. 11 kiacc:
yue0. mocobue 0011eo0pa3oBaTelbHbIX OpraHu3almii: 6a3oBblid u yrinyoia. yposau/ M. K.
[Totanos, A.B. llleBkun.- M.: IIpocsemienue, 2017

B cootBercTBUM C (QenepalbHBIM TOCYJIApPCTBEHHBIM 00pa30BaTENIbHBIM CTaHJIAPTOM

cpenHero obmero o0pazoBaHus, YYeOHBIM IUIAHOM  MYHHUIIMIAIBHOTO  OIOKETHOTO
0011e00pa30BaTeILHOTO  yUPSKIeHUsT «JlaWimmeBckass CpemHss MIKOJNIa» YYeOHBIM IpeaMeT
MaTeMaTHKa SBJsIeTCs 00sS3aTeNbHBIM B CpelHEH IIKOJe, Ha ero IMpemnojaBaHue orsoautcs 198
4acoB B T (6 9aCOB B HECIIO).

N3yyenne maremMarukyd B CTapiield IIKOJIe HAa YIIyOJI€HHOM YpPOBHE HAIpaBICHO Ha
JOCTHKEHUE CIEAYIOIIUX LIENEH:

*  (dopMHpoOBaHUE MPEACTABICHUA 00 UIEAX U METO/IaX MAaTeMAaTUKH; O MAaTeMaTUKe Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEACTBE MOAECIUPOBAHUS SIBJIEHUNA U IIPOLIECCOB;

*  OBJIQJICHHE YCTHBIM W THUCbMEHHBIM MAaTEMaTUYECKHUM SA3bIKOM, MAT€MAaTHYE€CKHUMU
3HAHUSIMH M YMEHHUSMH, HEOOXOIMMBIMH JIJISl U3yUEHUsS IIKOIBHBIX €CTECTBEHHOHAYYHBIX
JTUCIUTIIINH, ISl TIPOJOJDKEHUST 00pa30BaHUsS M OCBOCHMS M30paHHOW CHEIUaIbHOCTH Ha
COBPEMEHHOM YPOBHE;



*  Pa3BHUTHE JIOTHYECKOTO MBIIUICHHS, AITOPUTMHYECKON KYJIBTYPbI, TPOCTPAHCTBEHHOTO
BOOOpaKEHUS, PAa3BUTHE MATEMATHYECKOTO MBIIUICHUS W HWHTYHUIMH, TBOPYECKUX
CrIOCOOHOCTE Ha YpOBHE, HEOOXOMWMOM IS TPOMOJDKEHHUS OOpa3oBaHUS W IS
CaMOCTOSITEIILHON JIeATENHbHOCTH B OOJIACTH MAaTEMAaTUKH U €€ MPWIOKEHUH B Oymyriei
npodeCcCHOHANTBHOM IeATeTLHOCTH;

*  BOCIHTaHUE CPEACTBAMH MATEMATHUKH KYJIBTYpPHI JUYHOCTH: 3HAKOMCTBO C HCTOPUEH
pa3BUTHSl MaTeMaTHKH, OHBOJIOIMEH MareMaTHYeCKUuX WJCH, IMOHUMaHHWE 3HAYUMOCTH
MaTeMaTHKH JJis 0OIIECTBEHHOTO IIporpecca.

3amaun:

*  cHCTEMaTH3alys CBEJCHUI O YMCIIaX; M3yYeHHE HOBBIX BHUJIOB YMCIOBBIX BBIPAKCHHIMA
1 hopmyir;

*  COBCpIICHCTBOBAHHWE IMPAKTUYECKUX HABBIKOB U  BBIYUCIUTEIBLHOW KYIBTYPBHI,
pacIIMpeHHe W COBEPIICHCTBOBAHHME ajreOpanveckoro ammapara, c()OpMHUPOBAHHOTO B
OCHOBHOH IIIKOJIE ¥ €r0 MPUMEHEHUE K PEHICHHIO MaTeMAaTUYCCKUX U HEMaTeMaTHYeCKHX
3a/1a4;

*  pacHIMpeHWe W CHUCTEMAaTH3alus OOIIMX CBEACHHU O (DYHKIUSIX, IMOMOJHEHHE Kiacca
U3y4aeMbIX (YHKIMNA, WIUTFOCTpallvs IIUPOTHl NMPUMEHEHUs (QYHKUUN [ ONMUCAHUS U
W3YYCHUS PCATbHBIX 3aBHCUMOCTEH;

*  H3y4YCHHE CBOMCTB MPOCTPAHCTBEHHBIX TeJ, (OPMUPOBAHHWE YMEHHUSA MPUMEHSThH
MIOJTyYEHHBIC 3HAHUS JUTS PEIICHUS TPAKTHYSCKUX 3a71a4;

*  pa3BHUTHE TMPEACTABICHHA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX B
OKPY)KAIOIIeM MHpPE, COBEPIICHCTBOBAHHE HWHTEIUICKTYyaJIbHBIX U PEUCBBIX YMEHUU IyTEeM
oOoraIieHuss MaTeMaTHYeCKOTO SA3bIKa, PA3BUTHS JIOTHYECKOTO MBIIILICHNUS,

*  3HAaKOMCTBO C OCHOBHBLIMH HJIEIMHU U METOAAMU MaTeMaTUYECKOrO aHaIu3a.



1. Ilnanupyemble pe3yJibTaThl 0CBOECHHUSI Y4€OHOT0 NpeaMeTa

W3yyenne maremaTHkud  CHOCOOCTBYET (OPMHUPOBAHHIO y OOYYAIOMIMXCS JIMYHOCTHBIX,
MCTAIIpCAMETHBIX W HNPCAMCTHBIX PE3YJIbTAaTOB O6y‘ICHI/I$I, COOTBCTCTBYIOIIHUX Tpe6OBaHI/IHM
(dhenepalbHOTO TOCYAaPCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAAPTa CPEAHETo 00IIeTo 00pa3oBaHus.

Jluunocmubie pe3yiomamol OmMpaxcarom:
1) poccuiickylo TrpakJaHCKyI0 HIEHTHUYHOCTb, IMAaTPUOTU3M, YBaXXEHHE K CBOEMY HapoAy,
YyBCTBa OTBETCTBEHHOCTHU Iepen PomuHOM, TropIocTy 3a CBOM Kpaid, cBoo PoauHy, npoiiioe u
HACTOALIEE MHOIOHALMOHAJIBHOTO Hapoaa Poccuu, yBakeHHE TIOCYIapCTBEHHBIX CHMBOJIOB
(rep6, dar, rumn);
2) rpaXkJaHCKYIO MO3UIMI0 KaK aKTHUBHOI'O M OTBETCTBEHHOI'O WIEHA POCCHICKOr0o OOILECTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLHMOHHbIE TIpaBa M OOA3aHHOCTH, YBAXKAIOIIETO 3aKOH U
IPaBOMOPSIOK,  OOJIAAAIOMIET0  YyBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAaHHO
MPUHUMAIOIIETO TPAJUIUOHHBIE HAIIMOHANbHBIE M OOIEYeIOBEYECKHEe T'yMaHHCTUYECKUE U
JEMOKPAaTUYECKUE LIEHHOCTH;
3) TOTOBHOCTH K citykeHuto OTeuecTBy, €ro 3amre;
4) chopMupOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd W OOIECTBEHHOW MPAKTHKH, OCHOBAaHHOIO HA JAMAJIOre KYJIbTYp, & TaKXKe Pa3IMYHBIX
¢dopm 001IeCTBEHHOTO CO3HAHUS, OCO3HAHNE CBOETO MECTA B MOJIUKYJIETYPHOM MHPE;
5) cdopMUPOBAHHOCTH OCHOB CaMOpPa3BUTHS M CaMOBOCIIHMTAHUS B COOTBETCTBUHU C
OOLIEYEI0BEUECKUMU LIEHHOCTSIMU W HJlealaMU TPakJaHCKOro OOIIeCTBa; TI'OTOBHOCTb MU
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOH €ATEIbHOCTH;
6) TOJEPAaHTHOE CO3HAHUE U IMOBEACHUE B MOJMKYJIBTYPHOM MHPE, TOTOBHOCTh U CIIOCOOHOCTb
BECTH JHUAJIOT C IPYTUMHU JIOAbMH, IOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOAUTh OOIINE LIETH
U COTPYIHHMYATH /IS UX JOCTHIKECHHUS, CIIOCOOHOCTh MPOTHBOCTOATH MICOJOTUU SKCTPEMHU3MA,
HAI[MOHAJN3Ma, KCeHO()OOMH, TUCKPUMHHALIMUA MO COIMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM M IPYTUM HETATUBHBIM COIIMAILHBIM SIBIICHUSIM;
7) HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, ACTbMH MIIAJIIETO BO3pPacTa, B3POCIBIMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEeI0BATENbCKOM, IPOEKTHOM U IPYTHX
BUJaX JESATENbHOCTH;
8) HpaBCTBEHHOE CO3HAHHUE U MTOBEJCHNE HA OCHOBE YCBOEHUS 00IIEUEIOBEUECKUX IIEHHOCTEH;
9) rOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha MPOTSKEHUU
BCEH JKM3HHM; CO3HATEIbHOE OTHOIIEHHWE K HENpPEephIBHOMY OOpa30BaHUIO KaK YCIOBHIO
ycIenrHoi npogeccuoHanbHON U 00IECTBEHHON AEATENbHOCTH;
10) screTnyeckoe OTHOILIEHUE K MHpPY, BKJIOYas ICTETUKY ObITa, HAyYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;
11) npuHsATHE W peaTu3alio I[EHHOCTEH 3I0poBOr0 U 0Oe30macHoro obpasza >KU3HH,
NOTPEOHOCTH B (PU3HUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-030POBUTEIHHON
NeSATeTbHOCTBI0, HEMPHUATHE BPEAHBIX TPUBBIYEK: KYpEHHUS, YIOTPEOJICHHS aJIKOTOJIs,
HapKOTHKOB;
12) OepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHWE K (QU3NYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK M JIPYTHX JIIOJICH, YMEHHUE OKa3bIBaTh
MEPBYIO MOMOIIb;
13) oco3HaHHBIN BBIOOp Oynymiedl mpodeccuu U BO3MOXKHOCTEH pealn3alui COOCTBEHHBIX
’KU3HEHHBIX IUJIAHOB; OTHOILIEHUE K MPOPECCHOHATIBHONW JEsTeIbHOCTH KaK BO3MOXKHOCTHU
y4acTusi B PEIICHWH JHYHBIX, OOIIECTBEHHBIX, T'OCYJAapCTBEHHBIX, OOIIECHAIMOHATBHBIX
npo0Jem;
14) chopMUPOBAHHOCTh 9SKOJOTHYECKOTO MBIIUICHUS, MMOHUMAHUS BIUSHUS COIMAIBHO-
HKOHOMUYECKUX MPOLECCOB Ha COCTOSHUE MPHUPOJHON M COLUAIBHON cpeiabl; NMpuoOpeTeHue
OTMBITA SKOJIOTO-HANIPABICHHON J€ATEIbHOCTH;
15) OTBEeTCTBEHHOE OTHOIIEHHWE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO TPUHATHS
LIEHHOCTEN CEMENHON KU3HHU.




Memanpeomemnble pe3vibmarmaol .
1) YMCHHUC CaMOCTOATCIBHO OHNPCACIATL LCIINU ACATCIBHOCTU W COCTABJIATH  ILJIAHBI
JeSTEIbHOCTH;  CAMOCTOSITENIbHO  OCYLIECTBISTh, KOHTPOJIMPOBAaTh U KOPPEKTHPOBATh
JESTENIbHOCTD; MCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsl JOCTUKEHUS ITOCTaBJICHHBIX Lesen
U pealin3aluy MJaHOB JEATeIbHOCTH; BBIOMPATh YCIIELIHbIE CTPATETUU B Pa3IMUHBIX CUTYaIUsX;
2) yMeHHE MpOAYKTHBHO OOIIATbCA M B3aUMOJCICTBOBATH B IPOLECCE COBMECTHOM
NESITEeIbHOCTH, YYWUTBHIBaTh IO3MLMU JAPYTUX YYACTHUKOB JESATEIBHOCTH, 3((HEKTUBHO
pa3pemiaTh KOHQIUKTHI;
3) BiageHMe HaBbIKAMM I103HABAaTEIbHOM, Yy4eOHO-UCCIENOBATEIbCKOW H  IPOEKTHOMN
JACATCIIbHOCTH, HaBbIKaMH paspcuiCHud HpO6J’I€M; CIIOCOOHOCTD u T'OTOBHOCTb K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PELICHMs MPAKTUYECKUX 3ajjady, IPUMEHEHUIO Pa3INYHbIX
METO/I0B I03HAHNUS;
4) TOTOBHOCTb M CIOCOOHOCTH K CAMOCTOSITENBHOW HMH(DOPMALMOHHO-II03HABATEIbHOM
JESTEIIbHOCTH, BJIAJICHUE HABBIKAMHU TOJNyYEHHUS HEOOXOIMMOH WHGOpMAluu W3 CclloBapeu
pasHbIX TUIIOB, YMEHHE OPUEHTUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX MHPOPMALUU, KPUTHYECKU
OLCHUBATb U UHTCPIIPETUPOBATH I/IH(bOpMaIII/IIO, MOJIy4aCMy1o0 U3 pa3jIMdHbIX NCTOYHUKOB,
5) yMmeHue HUCHojib30BaTh CpeJICTBA MHPOPMALMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJIOTUH
(manee - VMKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHHMKAaTHUBHBIX W OPraHU3alMOHHBIX 3aJad C
co0uroIeHEeM TpeGoBaHUI SPrOHOMUKH, TE€XHUKU 0e301acHOCTH, TMTUEHBI,
pecypcocOepeReHus, MPaBOBBIX U 3TUYCCKUX HOPM, HOPM HHPOPMAITMOHHOHN 0€3011aCHOCTH;
6) yMeHMe olpesieNATh Ha3HaueHHe U (YHKLUHU pa3IMYHbIX COLIMATIbHBIX HHCTUTYTOB;
7) yMeHHE CaMOCTOSITEJIbHO OLEHMBATh W IMPUHUMATh PELICHUs, ONPEIEISIONINE CTPATErHio
MOBCACHM, C YUCTOM IpaKaAaHCKUX U HPaBCTBCHHBIX HGHHOCTCﬁ;
8) BiaieHUE SI3BIKOBBIMM CPEJICTBAMU - YMEHHE SCHO, JOIMYHO M TOYHO M3JIaraTh CBOIO TOUYKY
3pC€HMA, UCII0JIb30BATh aJICKBATHLIC A3BIKOBLIC CPCACTBA,
9) BnaseHre HaBbIKAMU MTO3HABATENbHOM pedeKCHH KaK OCO3HAHUS COBEPILAEMbIX JECHCTBHH U
MBICJIMTCIIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, rpanui CBOCTO 3HAHUA WU HC3HAHUA,
HOBBIX I103HABATEJIbHBIX 33134 U CPEACTB UX JTOCTHIKEHUS.

Ilpeomemnusie _pe3ynomamsl__ (y2iy0aeHHbLIL _YPOBEHb) BKAIOUAIOM __MpPedosanus K
pe3yibmamam 0C80eHus 6a306020 Kypcd .
1) chopmupoBaHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK YaCTH MHUPOBOW KYJIbTYpPHI M O MECTE
MaTe€MaTUKH B COBPEMEHHOW IUBUJIM3ALUU, O CIIOCO0aX OMUCAHUS HAa MATEMAaTHYECKOM S3BIKE
SIBJIEHUW pEaIbHOI0 MHUPA;
2) chopMUpPOBaHHOCTh MPEACTABICHUNA O MAaTEeMAaTHYECKUX TMOHATUSIX KaK O BaKHEUIIMX
MAaTEMATHYECKUX MOJEIIAX, MIO3BOJIAIOIMINX OIMCHIBATE U U3y4aTh Pa3HbIE IMPOLECCHl U SABICHUS;
MMOHUMaHUE BO3MOKHOCTH aKCUMOMATUYECKOTO MOCTPOEHUS MAaTEMATHUYECKUX TEOPUH;
3) BlIaJeHHEe METOJAMM JI0Ka3aTeIbCTB W aJITOPUTMOB pEIICHUS; YMEHHE HUX MPUMEHSTH,
MPOBOJUTH JTI0KA3aTEIIBHBIE PACCYKICHUS B XO€E PEIICHUS 3a/1a4;
4) BnajeHWe CTAHIAPTHBIMU TpPUEMaMHU pEIICHHUS PAIMOHANBHBIX U HPPAIMOHANBHBIX,
MOKA3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHI W HEPABEHCTB, UX CHCTEM;
HCTIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM YHUCIIE IJIs IIOUCKA IIYTU PELIEHUS U
WJUTIOCTPALIMU PEIIEHUS YPAaBHEHUN U HEPABEHCTB;
5) chOpMHUPOBAHHOCTh TPEICTABICHUH 00 OCHOBHBIX TMOHSATHSX, HIEIX U METoJax
MaTEeMaTU4YE€CKOr0 aHAIN3a;
6) BIaJeHUE OCHOBHBIMU MOHATUAMHM O IUIOCKMX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOWCTBaX; C(POPMHUPOBAHHOCTh YMEHHS paclo3HaBaTh HAa 4YepTeXax,
MOJIETISIX U B pPeaJbHOM MHpE TeoMeTpUuecKue (PUTyphl; TMPUMEHEHUE H3YYEeHHBIX CBONCTB
reomeTpuueckux ¢uryp u GopMya Uil pElIeHHs TEOMETPUYECKMX 3a7ad M 3ajad ¢
NPAKTUYECKUM CONEPKAHUEM;
7) chopMupOBaHHOCTH TPEACTABICHUN O MPOIECCax MU SIBICHHUSAX, UMEIONIUX BEPOSTHOCTHBIN
XapakTep, O CTaTUCTUYECKHX 3aKOHOMEPHOCTAX B PEAIbHOM MHpE, 00 OCHOBHBIX MOHSTHUIX




SJIEMEHTapHOM TEOPUU BEPOSITHOCTEW; YMEHUW HAXOAWTh U OLCHUBATh BEPOSTHOCTH
HACTYIUJICHUS] COOBITUI B MPOCTEUITNX MPAKTHYECKUX CUTYaIlUSIX U OCHOBHBIC XapaKTePUCTUKU
CIIy4aiHbIX BEJTUYHH;

8) BlaJeHUE HABBIKAMHM HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM MpH PEIICHUU
3ajady;

U 0ONOIHUMENbHO OMPANCAIOm

1) chopMupOBaHHOCTb MPEACTABICHUI O HEOOXOAMMOCTH JI0Ka3aTeJIbCTB NMPU OOOCHOBAHUU
MaTEeMaTUYeCKUX YTBEPKACHUM M pOJIM aKCUOMATHUKA B MPOBEACHUHM JI€ITyKTUBHBIX
pacCyxIeHuUi;

2) chopMUPOBAHHOCTh MOHSITHIHOTO alapara MO0 OCHOBHBIM pa3jeliaM Kypca MaTeMaTHKH;
3HaHUU OCHOBHBIX TeopeM, (POpPMyT U yMEHHs UX HMPUMEHATH;, YMEHHS JI0Ka3bIBaTh TEOPEMBI U
HAXOJWTh HECTAaHAAPTHBIC CTIOCOOBI PEIICHMS 3a/1a4;

3) chopMHPOBAHHOCTH YMEHHI MOJICIMPOBATh peajbHble CUTYallMH, UCCIEI0BAaTh TOCTPOCHHBIE
MOJIEJIA, UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yJIbTaT;

4) chopMHpPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHITHUSIX MAaTEMAaTHUECKOTO aHAJIM3a U UX
CBOWMCTBaX, BIJIAJICHNC YMCHHEM XapaKTEepPH30BaTh IOBEACHHE (YHKIUH, HCIIOJIb30BAHNE
MOJTyYEHHBIX 3HAHUH JIJIsl ONMCAHUS M aHAJIN3a PeabHbIX 3aBUCUMOCTEH;

5) BiaJeHHE YMEHHUSIMU COCTaBJICHHUSI BEPOSITHOCTHBIX MOJENCH IO YCIOBHIO 3a7aud |
BBIUMCJICHHSI BEPOSITHOCTH HACTYIUICHUS COOBITUH, B TOM YHUCIIE C NpUMEHEHHEeM (Qopmyn
KOMOWMHATOPUKHA M OCHOBHBIX TEOPEM TEOPUM BEPOSITHOCTEH; HCCIEIOBAHUS CIIyYailHBIX
BEJIMYMH 0 UX PACHPEECIICHUIO.

Yriy0JieHHBI YPOBEHb
«CHCTeMHO-TeopeTHYeCKHE Pe3YJIbTAThI»

Paznen |1. BBIMYCKHUK HAYYHTCS 1V. BEINYCKHUK MOJYYHT BO3MOKHOCTh HAYUHTHCS
Leau ocBoenust | JIs yCHEIIHOTO MPOJOIDKEHUS 00pa30BaHUs Hns obecneyenus 603MOACHOCHIU YCNEUIHO2O0
npeamera O CHENHATBHOCTSM, CBSI3aHHBIM C IPHKIIAJHBIM NnpooodCeHUs 0OPAB0BANUS NO CHEYUATTLHOCIAM,
HCIIOTb30BAHIEM MaTeMaTHKU CBA3AHHBIM C OCyUjecmeneHuem HayuHou u
uccne008amenbeKoll desmenrbHoCmu 8 0oiacmu
MaAmMeMamuKy U CMEICHbIX HaAYK
TpeGoBaHusi K pe3yabTaTam
Dnemenmui —  CB0OGOIHO ONEPUPOBATH! MOHATUSIMHU: KOHEYHOE MHOKECTBO, —  Hocmuoicenue pesynomamos paszoena |l;
meopuu 9JIEMEHT MHOYECTBA, OJIMHOXKECTBO, IIepeceyeHue, —  onepuposamv nowsmuem onpedenenus,
MHOdHCECME U 06’BeL[I/IH€HI/IevI/I Pa3sHOCTb MHOJKECTB, THCIIOBbIC MHOXKECTBA Ha OCHOGHVIMY BUAAMU OMPedCTeHUT, OCHOGHbIMI
Mamemamueck KOOPIWHATHOM IPSIMOH, OTPE30K, MHTEPBAJI, MOITyHHTEpPBal, DML MEODEM-
ou 102UKU MIPOMEKYTOK C BEIKOJIOTOH TOYKOM, rpadudeckoe ou peM,
npeJCTaBIeHHe MHOKECTB Ha KOOPIHHATHON IIOCKOCTH; —  NOHUMAMb CYMb KOCEEHHO020 OOKA3AMENLCMEA;
—  3ajaBaTh MHOXKECTBA MEPEUNCICHUEM H XapaKTePUCTHIECKUM —  onepuposamv NOHAMUAMU CHEMHO20 U
CBOHCTBOM; HecuemHno20 MHOICeCmaa,
—  ONEpUpOBaTh MOHATHAMH: yTBEPKICHUE, OTPHULIIAHHE —  npumeHsmb Memoo Mamemamuiecko UHOYKYuu
YTBEPXK/ICHUSI, HICTHHHBIE U JIOXKHBIE yTBEP)KACHHS, IPUINHA, 01 nposedenus paccyrcoenuii u JOKasamenvems
CJIE/ICTBUE, YaCTHBIN CITydail 00IIEero yTBEePKACHUS,
U npu pewtenuy 3a0ay.
KOHTpPHPHIMED; .
—  IPOBEPATH NPHHAUICKHOCTH JIEMEHTa MHOXKECTBY; B noscednesnoi ?’CZBH” U npu usyuenu opyeux
—  HaxOAWTH MepecedeHre U 00beJUHEHNE MHOXKECTB, B TOM UHCIIE npeomemos; .
MIPE/ICTAaBICHHBIX TpadHIECKH Ha YUCIIOBOH MPSIMO U Ha T HCNOTBI06AME MEOPEMUKO-MHONCECIECHHbIL
KOOPAMHATHOM IIOCKOCTH; A3bIK U A3bIK I02UKU OTI51 ONUCAHUSA PEaATlbHbIX
—  TIPOBOJUTH JOKa3aTeIbHBIC PACCYKICHUS U1 000CHOBAHHUS NpOYECCO8 U AGNEHUIL, NPU Peuery 3a0a1 Opyaux
HCTUHHOCTH YTBEPXKICHUH. YuebHbIX npeomemos
B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos:
—  HCTIOIB30BATh YHCIIOBBIC MHOXKECTBA Ha KOOPANHATHOM MPSIMOH
1 Ha KOOPJMHATHOH IJIOCKOCTH IS OTTMCAHMS PeaTbHBIX
MIPOLIECCOB U SIBJICHUM;
—  IPOBOJUTH JOKA3aTEeNbHBIC PACCYKICHUS B CHTYaIHAX
TIOBCEJHEBHOM JKU3HH, P PEICHUH 3a1ad U3 JPYTHUX
MIPEIMETOB
Yucna u —  CBo0omHO ONEpHPOBATH NOHATHAME: HaTYpaIbHOE YNCIIO, —  Hocmuoicenue pesynbmamos paszoena l;
evIpasiceHun MHO>KECTBO HAaTypaJIbHBIX YHCEI, IEJIOe YHCIIO, MHOXKECTBO —  C60600HO ONEPUPOEAMb HUCTOBHIMU




LIEJIBIX YHCell, OOBIKHOBEHHAs IpOoOb, IecATHYHAas JpoOb,
CMEIIaHHOE YHCIIO0, PALIMOHATIBHOE YHCIIO, MHOXKECTBO
PaLMOHANBHBIX YHCEN, UPPALMOHATIBHOE YHCIIO, KOPEHb
CTENEHH N, IEHCTBUTENILHOE YHCII0, MHOXKECTBO
JICHCTBUTEIBHBIX YHCEN, TCOMETPHUYCCKAs HHTEPIIPETAIUS
HATYpPaIbHBIX, ICTBIX, PAIIHOHANBHBIX, JCHCTBUTCIBHBIX YUCEIT,
MMOHUMATh M OOBSICHATH PA3HUITY MEXKITy TO3UIIHOHHOMN U
HEMO3UIIMOHHON CHCTEMaMHU 3aIiCH YHCET,

MIEPEBOJIUTH YUCIIA U3 OJTHON CHCTEMBI 3aITHCH (CHCTEMBI
CUHCIICHHS) B JIPYTYIO;

JTOKa3bIBATh U MCIIOJIB30BATh MPHU3HAKH ACTUMOCTH CYMMBI 1
MIPOU3BE/ICHNUSI [P BBHIMIOJIHEHNUH BBIYUCICHHI U PEILICHUH
3a1a4;

BBIMOJTHSTE OKPYTJICHHE PAIIMOHANBHBIX U HPPAIIHOHATBHBIX
YHUCeN C 3aJJaHHON TOYHOCTBIO;

CpaBHUBATH JCUCTBUTENBHbIC YUCIIA PAa3HBIMHU CIIOCO0aMHU;
yIOPsII0YMBATH YKCIIA, 3AIMCAHHbIC B BUIE OOBIKHOBEHHOM H
NECATUIHON IPOOH, YKCIIa, 3alICaHHbIe C HCIOIb30BaHUEM
apu(pMETHIECKOT0 KBaIPaTHOTO KOPHsI, KOPHEW CTeleHN
Oouible 2,

Haxoxuth HOJ/l u HOK pa3ubiMu criocobamu ¥ HCTIONB30BaTh
UX TIPH PELICHUH 3a/1a4;

BBITIOJTHSTD BBIYMCIICHHS M TIPEOOPa30BaHUs BHIPAXKECHHI,
coJIepIKaIIUX ACHCTBUTEIbHBIC YHCIA, B TOM YHCIIC KOPHU
HATYpPalbHBIX CTCIICHEH;

BBITIOJTHSITH CTAHAAPTHBIE TOKIECTBEHHBIC TIPEOOpa30BaHMs
TPUTOHOMETPUIECKHX, JIOTAPU(PMUIECKUX, CTETICHHBIX,
HPPaIMOHATLHBIX BBIPAXKCHUIA.

B nosceonesnoti socuznu u npu usyuenuu opyeux npeomemos:

BBINOJTHATE U OOBSICHATH CPaBHEHHUE Pe3yJIbTaTOB BHIUMCIICHHI
IIPU PEIICHNH NIPaKTUYECKUX 3aJ]ay, B TOM YHCIe
MIPUONVKEHHBIX BBIYMCIEHUH, UCTIONB3YsI Pa3HBIe CIIOCOOBI
CpaBHEHUH;

3aIlUCHIBATh, CPABHUBATD, OKPYIJIATH YHUCIIOBHIC JaHHbBIC
peanbHbIX BEJIMYHMH C UCIIOIBb30BaHUEM Pa3HbIX CUCTEM
HU3MEPEHHUS;

COCTaBIISITh ¥ OLICHUBATH PA3HBIMH CIIOCOOAMH YHCIIOBBIE
BBIPAKEHHMS TIPH PEIISHHUN NPAKTHYECKUX 3371ad U 33139 U3
JIPYTHX y4eOHBIX MPEIMETOB

MHOICECMEAMU NPU PeUleHUl 3a0ay,

NOHUMAMb RPUYUHBL U OCHOBHbBLE UOeU
Pacuupenus Yucio8blx MHOJICECME;

671a0€enb OCHOGHBIMU NOHAMUAMU MEOPUU
0enuUMOCmuy npu peueHuYu CmaHOapmHblx 3a0ay
umems 6a308bie NPEOCMABLEHUsL 0 MHOJCECMEE
KOMNAEKCHbIX YUCe;

C80000HO BbINOTHAMb MONHCOECTNBEHHbIE
npeodpazo8anusi MpuUcOHOMEempuU1ecKux,
JI02apUpMULEcKUX, CMeNneHHbIX GblPANCEHUL,
enademsv popmynoii 6unoma Horomona;
nPUMeHsIMb NPU peuleHuy 3a0a4 meopemy o
aunetinom npedcmasnenuu HOJ[;

npumeHams npu peutenuu 3aday Kumaiicxkyro
meopemy 06 ocmamrax;

npumenams npu peuienuu 3a0aq Manyio meopemy
Depma;

YMemb 8bINOHAMb 3ANUCH YUCTA 8 NOZUYUOHHOL
cucmeme CUUCIEHUs,

nPpUMEHsAMb Npu peuieHuy 3a0a4 meopemuKo-
YUCI08ble PYHKYUU: YUCTO U cyMMa Oeaumeinetl,
@yuryuro Jilnepa;

NPUMEHMb NPU peuleHul 3a0ay yenuvie opoou;
NPUMEHSIMG NPU PeULeHUU 300a1 MHO2OULEHbL C
OeticmeumenbHbIMU U YeablMu KOdhuyueHmamu,
61a0emsb NOHAMUAMU NPUBOOUMBILL U
HeNnpugoOUMbLLL MHO2OULEH U NPUMEHSIMb UX NPU
pewenuy 3a0ay;

npumensamo npu pewreruu 3a0ay OCHO8HYIO
meopemy aneedpul;

npUMeHsimb npu peuleHuy 3a0a4 npocmetiuiue
@DYHKYUU KOMNIIEKCHOU NePEMEHHOU KAK
2eomempuyeckue npeodpazo8anus

Ypasnuenus u
Hepagencmea

CB00OOIHO OIIEpUPOBATh MOHATUSMU: YPAaBHEHHE, HEPAaBEHCTBO,
paBHOCUJIbHBIE YPaBHEHMS U HEPAaBEHCTBA, ypaBHEHUE,
ABIIIIOLIEECS CIEJCTBUEM JPYroro YpaBHEHHUs, ypaBHEHUS,
paBHOCHUJIbHBIE HA MHOXKECTBE, pAaBHOCHIIbHbIE IPEe0Opa30BaHuUs
ypaBHEHHUil;

pelaTh pa3Hble BU/bl YPABHEHUN 1 HEPABEHCTB U UX CUCTEM, B
TOM 4MCIIe HEKOTOpble YpaBHeHHUs 3-i U 4-1 cTeneHel, qpoOHO-
palMOHAaNbHBIE U UPPALIOHATIbHBIE;

OBJIaJIeTh OCHOBHBIMU TUIIAMU N1OKa3aTENbHBIX,
Jorapu(pMUYECKHX, HPPALOHAIBHBIX, CTEIICHHBIX YPaBHEHUH
HEPaBEHCTB U CTaHAAPTHBIMH METOAAaMU UX PELICHUH U
MIPUMEHATH UX [IPY PEIICHUH 3a/1a4;

IIPUMEHATH TeopeMy be3y K pelleHuIo ypaBHEHUN;

IPUMEHATH TeopeMy Buera ai1s pereHust HeKOTOPBIX
YPaBHEHUI CTENEHHU BbIILIE BTOPOH;

IOHUMATh CMBICJI TEOPEM O PABHOCUJIBHBIX U HEPAaBHOCHIIBHBIX
npeoOpa30oBaHUsIX YPAaBHEHUH U YMETh UX JOKa3bIBaTh;

BJIaJIeTh METOJJAMH PeIleHHs YPaBHEHUH, HEPAaBEHCTB U UX
CHCTEM, yMETb BHIOHPATh METO]] PELICHNsI 1 000CHOBBIBATH
CBOI BBIOOD;

UCTIOJIb30BaTh METOJ] HHTEPBAJIOB T PELICHUS] HEPAaBEHCTB, B
TOM YHCIIe TPOOHO-PALMOHANIBHBIX U BKIIOYAIOIINX B CEOsI
UppaLHOHAIbHbIE BEIPAXKEHUS;

peurath anreOpanueckue ypaBHEHUs U HEPaBEHCTBA H UX
CHCTEMBI C IIapaMeTpaMH ajiredpandeckuM U rpaduuecKuM
METo/IaMy;

BJIaIETh Pa3HBIMH METOAAMH JJOKA3aTeIbCTBA HEPABEHCTB;
pelaTh ypaBHEHHs B II€TIbIX YHCIIaX;

Jocmuoicenue pezynomamos pazoena I,

€80600HO onpedensimey Mmun u bloUpPams Memoo
peutenus NOKA3amenbHolX U 102apUu@MU4ecKux
VPAGHeHUll U HepaABeHCM8, UPPAYUOHATLHBIX
VPAGHEHUTL U HePABEHCME, MPULOHOMEMPUYECKUX
VPAGHEHUTL U HePABEHCME, UX CUCEM;
€80000HO pewiams cucmembvl TUHENHbIX
ypasHeHui,

pewams 0CHOGHbLE MUNbL YPAGHEHUTL U
HepageHcmes ¢ napamempami,

npUMeHsmb npu peuieHuy 3a0a4 HepageHcmsea
Kowu — Bynsaxosckoeo, bepuynnu;

UMems nPeoCmasieHue 0 HePaseHCmMeax Mexicoy
CPeOHUMU CIMeneHHbIMU




n300pakaTh MHOXKECTBA Ha TNIOCKOCTH, 3a/laBacMble
YpaBHEHMSIMH, HEPaBEHCTBAMH U HX CHCTEMaMH;

CBOOO/THO HCIIONIB30BATh TOXKIECTBEHHBIE IIPe00pa3oBaHus U
pelleHUU YPaBHEHUN U CUCTEM ypaBHEHHUH

B noeceonesnoii srcusnu u npu usyuenuu Opyeux npeomemos:

COCTaBIIAITh U PEIIATh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI
IIPU pELIeHUH 3324 APYTUX y4eOHbIX IPEAMETOB;

BBITIOJTHATE OIEHKY IPABIOIIO00US pe3yJIbTaTOB, Oy IaeMbIX
IIPY peLIeHUN Pa3iIMIHBIX YPaBHEHHUH, HEPaBEHCTB U HX CHCTEM
IIPU pELIeHNUH 33124 APYTUX yueOHbIX IPEAMETOB;

COCTaBIIAITH U PEIIaTh YpaBHEHHS M HEPABEHCTBA C
rapaMeTpaMy IpH PEIIeHNH 3a1ad APYTHX yIeOHBIX
MIPEIMETOB;

COCTaBIISITh YPaBHEHHE, HEPABEHCTBO MM HX CHCTEMY,
OTUCHIBAIOIIHE PEANbHYIO CUTYAIHIO WM NPUKIAAHYIO 3a4ady,
HMHTEPIPETUPOBATH MOIYUYEHHBIE PE3yIbTATHI;

UCIIOb30BaTh MPOTPAMMHBIE CPEACTBA NIPU PELIECHUN
OTJENbHBIX KJIACCOB YpaBHEHUI U HEPABEHCTB

Dynxyuu

BiaieTh NOHATHSAMU: 3aBUCUMOCTD BEIHYKH, QyHKINS,
apryMeHT U 3Ha4deHHe (QyHKIMH, 00J1acTh ONPEACIICHUS U
MHOXECTBO 3HauCHUH (PyHKINH, TpayK 3aBUCHMOCTH, Tpaduk
(GyHKIMY, HyJTH QYHKIMU, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3pAcTaHHE Ha YMCIOBOM MPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM IIPOMEXYTKE, HanOoJIblIee U HaMeHbIIee 3HAYCHHE
(YHKIMY Ha YHUCIIOBOM IPOMEXYTKE, IIEPUOANIECKast (PyHKIHS,
HEpUOJ, YeTHAs U HeueTHas HYHKIMH; YMETh IPUMEHATD 3TH
HOHSTHS IPH PEIICHUH 3a/1a4;

BJIAJICTh IIOHATUEM CTEICHHAask QyHKUUS; CTPOUTH ee Tpaduk u
YMeTb NPUMEHSTh CBOIMCTBA CTEIIEHHON (PYHKIINH IIPH PEILICHUH
3a/1ay;

BJIAJICTh TIOHATHAMHY HOKa3aTelabHas QyHKIHsI, SKCIIOHEHTA;
CTPOUTD MX TPAaQUKK U YMETh IPUMEHSATH CBOICTBA
MOKa3aTebHON (YHKINH TIPH PEIICHUH 3a/1ay;

BIIAJICTh MIOHATHEM JIorapupMuyecKasi QyHKIHS; CTPOUTH ee
rpaduK ¥ yMeTh NPUMEHSThH CBOHCTBA JIorapuhMHIECKON
(bYHKIMH IIPY PEIIeHHH 3a/1a4;

BJIQ/ICTh TIOHATHAMH TPUTOHOMETPHYECKHE QYHKIIUH; CTPOUTH
UX rpaMKu ¥ yMETh IIPUMEHSTH CBOHCTBA
TPUTOHOMETPUYECKUX (YHKIMH IPH PEIICHUH 33/1a4;

BIIaJIETh MIOHATHEM 0oOpaTHast HYHKIMS; IPUMEHSTh 3TO
HOHSATHE TIPH PELICHUH 3a]1a4;

HNPUMEHSTh NPH PELICHNH 3a]a4 CBOHCTBA ()yHKIINI: YETHOCTb,
HEePUONYHOCTD, OTPAHUYCHHOCTD;

NPUMEHSTH IIPU PELICHHH 33124 peoOpa3oBaHus rpagukoB
(hyHKUNH;

BJIQJICTh TIOHATHSAMH YNCIIOBAs I0CIIEA0BATEIBHOCTD,
apudmMeTHIecKas ¥ reoMeTpruyecKas porpeccus;

IPUMEHATH [IPU PEIICHUH 3a/1a4 CBOMCTBA U NPU3HAKH
apu(pMETHIECKOil U TeOMETPUIECKOil MPOrpeccHii.

B nosceonesnoll sxcusnu u npu uzyueHuu opyaux y4eonvix

npeomemos:

OTIpe/eNATh 10 rpadukaM 1 UCHONB30BATh JUTS PEIICHHS
IPHUKJIAAHBIX 3a]a4 CBOICTBA peaIbHbIX MPOLECCOB U
3aBUCUMOCTeH (HanOOoJIbIINE U HAUMEHBIINE 3HAUCHUS,
MPOMEXYTKH BO3pACTaHUsI U yObIBaHUS QYHKIMHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, aCUMITOTHI, TOUKHU Meperuda, nepuoa u
T.IL);

MHTEPIPETHPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM
NPaKTUYECKON CUTYyalluH;.

OTIpeNEeNsTh MO TpaduKaM MPOCTEHIINE XapaKTEPUCTHKH
MEPUOIMYECKUX MPOIIECCOB B OMOJIIOTHH, SJKOHOMUKE, MY3bIKE,
panuocBsa3u U Ap. (aMIUIUTYa, TEPUOL U T.II.)

Jlocmuoicenue pesynomamos paszoena II;
671a0enb NOHAMUEM ACUMNIMOMbL U YMENb €20
NPUMEHsMb Npu peuieHuy 3a0a4;

NPUMEHSIMG MemOoObl peuleHUst NPOCMEiUxX
oughpeperyuanbHuIX ypagHeHull nepeoco u
6Mopo2o NOPSIOKO8




Onemenmet
mamemamuueck
020 ananuza

Brnanets noHsTHEM OECKOHEYHO YOBIBAIOIIAs T€OMETPUUECKAst
MPOTpeccHs U yMETh IPUMEHSTD €T0 IPU PEeLICHNH 3a1ay;
MPUMEHSATH JUTS PEIICHHS 33724 TCOPHIO MPEJICIIOB;

BIIAJCTh MOHITHSIMHU OCCKOHEUHO OOJIbIINE U OCCKOHEUHO
MaJIbIC YUCIIOBBIC TIOCIIEIOBATEIILHOCTH U YMETh CPABHUBATh
OECKOHEYHO 0OJIBIINE U 0ECKOHEYHO Mallble
MOCJICI0BATEILHOCTH;

BJIAJeTh MOHATUSAMU: IPOU3BOAHAS (PYHKINH B TOUKE,
MPOM3BOIHAS (PYHKIIHH;

BBIYHCIIATH IIPOU3BOIHBIC 3IEMEHTAPHBIX (DYHKIHUHA U UX
KOMOUWHAIINI;

uccaen0BaTh PYHKIUU HA MOHOTOHHOCTB M 9KCTPEMYMBI;
CTPOUTH rpaMKH U IPHUMEHSTH K PEIICHHIO 3a7a4, B TOM YHCIe
C mMapaMeTpoM;

BJIaJeTh MOHATHUEM KacaTeNnbHas K rpaguKy QyHKIUU U yMETh
MPUMEHATH €T0 MPH PELICHUH 3a71aY;

BJAJeTh MOHATUAME NIepBOOOpa3Hasi PyHKIHs, OIPEICICHHBINA
HHTETpa;

npUMeHsTh TeopeMy Hplorona—JIeliOHMIa 1 ee ciecTBus U1
peleHus 3a/1a4.

B nosceonesnoti sicuznu u npu uzyuenuu opyeux yueOHuix

npeomemos:

pemiaTh IpUKIIaJHbIC 3aJa9H 13 OMOJIOTUH, (PHU3UKH, XUMHUH,
SKOHOMHKH H JIPYTUX MIPEAMETOB, CBSI3aHHBIE C NCCIIE0BAaHHEM
XapaKTEePHCTUK MPOLIECCOB;

HHTEPIPETHPOBATD IOJTyUYCHHBIC PE3YJIbTAThI

Jlocmuoicenue pesynomamos paszoena Il;
€80000HO 61a0emb CIMAHOAPMHBIM ANNAPAMOM
MaAmMeMamuiecko2o ananu3sa O GbIYUCTeHUs
nPOU3B0OHBIX YYHKYUU OOHOU NEPEMEHHOLL;
C80000HO NPUMEHAMb ANNAPAMm
MamemMamuiecko2o ananu3sa 0 UCCie008aHus
@YyHKYUIL U NOCMPOeHUsl 2PAPUKO8, 8 MOM YUCe
UCCNIe008aANUSL HA 8LINYKIIOCIb,

onepuposamv NOHAMUEM nepeoodpasHoll
@dyHKYUU ON5 pewenus 3a0ay;

081a0enb OCHOBHBIMU C8eOCHUAMU 00 uHmezpane
Hviomona—Jletibnuya u e2o npocmeriviux
npUMEHeHUsX,

onepuposams 6 CMaHOAPMHLIX CUMYAYUSX
NPOU3BOOHBIMU GLLCUIUX NOPAOKOS;

YMemb npUMeHAms npu peuieHu 3a0a4 ce0Ucmed
HenpepouleHbIX PYHKYULL,

YMemb NPUMeHANb Npu peuleHuy 3a0a4 meopembol
Betiepwumpacca;

yMemb 8bINOIHAMb NPUOTUICCHHBLE BLIYUCTEHUS]
(MemoOobl peuteHust ypasHeHuil, 8bI4UCTeH U
onpedeneHHo20 unmezpana);

YMemb RPUMeHsmb NPUL0dCeHUe NPOU3B0OHOI U
onpeoenenHHo2o uHmezpana K peueHuro 3a0a4
ecmecmeo3Hanus;

671a0enb NOHAMUAMY 8MOPAsi NPOU3BOOHAS,
BLINYKIOCMb 2PAGUKA DYHKYUU U YMemb
uccne006ams GYHKYUIo Ha GbINYKIOCHb

Cmamucmuka u
meopus
géepoamuocmeil,
JnozuKa u
KomMOunamopuka

OnepHupoBaTh OCHOBHBIMHU ONHCATENbHBIMHU XapaKTEPUCTHKAMU
YHCIIOBOTO HAbOPa, MOHITHEM I'eHepajbHasi COBOKYITHOCTb U
BBIOOPKOH M3 Hee,;

OIepHPOBATh MOHATUSIMHU: YaCTOTA U BEPOSITHOCTE COOBITHS,
CyMMa M IIPOM3BEICHHE BEPOSITHOCTEH, BEIYHCIISTH
BEPOSITHOCTH COOBITHII HA OCHOBE TTOJICYETa YHCIIa HCXOMI0B;
BJI/ICTh OCHOBHBIMH HOHATHSIMYI KOMOWHATOPUKY U YMETh HX
NPUMEHSTH IIPU PELICHHUH 337134,

MMETh NpeJICTaBIeHNE 00 OCHOBAX TEOPUH BEPOSITHOCTEH;
MMETh NPEJICTABICHUE O TUCKPETHBIX U HEMPEPHIBHBIX
CJIy4aiHBIX BEIMYMHAX M PACIPE/ICNICHUsIX, O HE3aBUCUMOCTH
CITy4aiiHBIX BEJIMYHH;

MMETh NPEJICTaBICHUE O MATEMaTHYECKOM OXKUJAHUHU U
JIUCIIEPCUH CITyYaifHBIX BEJIMYHH;

HMETh NPEJICTAaBICHUE O COBMECTHBIX paclpeeseHHsIX
CITy4aiiHBIX BEJIMYHH;

MOHMMATh CyTh 3aKOHA OOJIBIINX YHCET U BEIOOPOYHOTO METOIa
W3MEpEeHHs] BEPOsITHOCTEI;

HUMETh MPE/ICTABICHHE O HOPMAILHOM Paclpe/ieIeHUH 1
HpUMepax HOPMAJIBHO PaCIIPeeICHHbBIX CIIy4aliHbIX BEJIMYHH;
UMETh MPEJICTABICHHE O KOPPEIALIMH CIIyYalHbIX BEJIUYHH.

B nogceonesnoii scusnu u npu uzyyeHuu Opy2ux npeomemos:

BBIYHCIIATH WM OIIEHUBATH BEPOSTHOCTU COOBITHII B pealbHOI
JKU3HU;
BBIOMPATh METOJIBI TIOAXOSIIETO PEACTABICHUS H 00padOTKH
JTAHHBIX

Jlocmuoicenue pesynomamos pazoena ll,

uMems nPeoCmagieHue 0 YeHMpPaLbLHOU
npeoenvHoll meopeme;

uMems nPeoCcmagieHue 0 8bLOOPOUHOM
KO9puyuenme Koppensyuu u IUHENHO
pezpeccuu;

uMems npeoCcmagienue 0 CmamucmuyecKux
2UNOmMe3ax u nPogepKe CMAMUCMUYECKOU
2UNOMe3bl, 0 CMAMUCMUKE KPUMePUsL U ee YPosHe
3HaAUUMOCTU,

uUMems nPeoCmasieHue o cesa3u IMIUPULECKUX U
meopemuyecKux pacnpeoenenull;

umems npedcmasienue 0 KOOUpoSanuu, OBOUYHOU
3anucu, OBOUYHOM Oepese;

671a0enb OCHOGHLIMU NOHAMUAMU Meopul 2pagos
(epag, sepuiuna, pebpo, cmenenv 6epullHbl, NYMb
6 epaghe) u ymemv npuUMeHsIMb UX NPU peuLeHuY
3a0ay;

uMems npeocmasienue 0 0epesbsx u ymems
nPpUMeHsmb npu peuieHuy 3a0a4;

671a0€enb NOHSIMUEM CEA3HOCHb U YMeNtb
npUMeHsimb KOMHIOHEHMbI C8S3HOCMU NPU
pewenuy 3a0ay;

YMemb oCywecmesnames nymu no pebpam, o6xoovt
pebep u sepwun epagha;

umems npedcmasienue 0o dUNepPosoM u
2aMUTILIMOHOBOM NYMU, UMENb NPeOCMAGLeHUe O
MpyOHOCMU 3A0A4U HAXOHCOCHUS 2AMUNbINOHO8A
nymu,

671a0enb NOHAMUSMU KOHEeYHble U CUemHble
MHOICECMBA U yMemb UX NPUMEHSIMb NPU
peuwienuu 3a0a4;

YMemb nPUMeHsImG Menood MAmemMamuiecKou
UHOYKYUU,




yMemb npumensams npunyun Jupuxie npu
pewieHuy 3a0ay

Texcmoesoie
3a0auu

Pemats pa3Hble 3aaunl NOBBIIEHHON TPYJHOCTH;
AQHAIM3UPOBATh YCIOBHE 3aJa4H, BEIOMPATH ONTHMAIIbHBII
METOJ pelICHHs 3a7a4ll, pacCMaTpUBas Pa3IMUHbIC METOAbI;
CTPOUTH MOJIEJIb PEILICHUS 3a/1a4H, IPOBOJUTH 10KA3aTEIIbHBIE
paccy KAeHHs IIPU PElICHUHU 3a/1a4H;

pemiaTh 3a1a4u, TpeOyIonye nepedbopa BapuaHTOB, IPOBEPKU
YCIIOBHH, BEIOOpa ONTHMAIBHOTO PE3yJIbTaTa;

AQHAIM3UPOBATh ¥ HHTEPIIPETHPOBATH NOIyUESHHbIE PEIICHHS B
KOHTEKCTE YCIIOBHSI 3a/1auH, BEIOUPATh PEIICHUsI, He
IPOTUBOPEUAIUEC KOHTEKCTY;

HEepPEeBOIUTH IIPU PELICHUN 33aa49X HHPOPMAIIUIO U3 OTHOH
(hOPMEI 3aIiCH B APYTYIO, HCIIOJB3YsI IPH HEOOXOIUMOCTH
CXEMBI, TaOJIUIIBI, TPaUKHU, THArPaMMBL

B noeceownesnoil srcuznu u npu usyueruu Opyeux npeomemos:

peuIaTh NPAKTHUYCCKUEC 3aJa49U U 3a/1a4y U3 APYrux npeaMeToB

Jocmuoicenue pesynomamos paszoena 1l

T'eomempusn

Brnaners reoMeTpHIeCKUMH HOHSTHSIMH IIPH PEIICHUH 33134 1
MPOBE/ICHUN MaTeMaTHIECKUX PACCy KIACHHUI;

CaMOCTOSITENIBHO (JOPMYITPOBATE ONPECICHUS
TeOMETPHYECKUX (DUTYp, BBLIBUTATh FHIIOTE3bI O HOBBIX
CBOICTBaxX M NMpU3HAKaX TeOMETPUUECKUX QUTYD U
000CHOBBIBATh MJIM OIPOBEPraTh MX, 0000IaTh HiIH
KOHKPETH3UPOBATh PE3yJIbTaThl HA HOBBIX Kilaccax (Guryp,
HPOBOJIUTH B HECIIOXKHBIX CIIyYasx KlacCH(PHUKALUIO GUTyp O
Pa3INYHBIM OCHOBAHUSM;

HCCIIEI0BATh YEPTEXKH, BKIIOYast KOMOMHAIINH QUTYD,
U3BJIEKaTh, HHTEPIIPETUPOBATh U MPe0OPa30BLIBATH
UHGPOPMALIHIO, IPE/ICTABICHHYIO Ha YepPTEKax;

perarth 3aila4y FeOMETPUYECKOTO COJCPKAHMU, B TOM YHCIIE B
CHUTYyalUsX, KOra aJITOPUTM PELICHUS HE CIIEyeT SIBHO U3
YCIIOBHSL, BBIIOJHATD HEOOXOMMBIE IS PELICHUS 3aa4n
JOTIOJTHUTEIIBHBIE TOCTPOCHUSI, HCCIIEI0BAaTh BO3MOXKHOCTh
HNpUMEHEHHs TeopeM U (GopMyIT TSl peleH s 3a1ad;

yMeTb (JOpPMYIINPOBATh M JOKA3bIBaTh T€OMETPUICCKUE
YTBEPXKJICHUS;

BJIQ/ICTh TIOHATHSAMH CTEPEOMETPHUH: TIPU3Ma, TapalIeNIeuIe],
NUpaMuzia, TeTpasp;

HUMETh MPECTAaBICHUS 00 aKCHOMaX CTEPEOMETPHHU U
CIICAICTBUSIX U3 HUX M YMETb IPUMEHSATh UX TIPU PEIICHHN
3aj1ay;

YMETh CTPOHUTH CEYSHHUsI MHOTOIPAHHUKOB C HCHOJIb30BaHHEM
Pa3IMYHBIX METOJIOB, B TOM YHCIIE U METOJIA CIIE/IOB;

HMETh MPECTABICHUE O CKPELINBAIONINXCS TIPSIMbIX B
HPOCTPAHCTBE ¥ YMETh HaXOAUTH YTOJl U PACCTOSIHIE MEXKITY
HHUMH,

HNPUMEHSTH TEOPEMBI O TTapaJUIENIbHOCTH NPSIMBIX U IIOCKOCTEN
B IIPOCTPAHCTBE IIPH PEILICHUH 3a]1a4;

YMETb MPUMEHSTH MapajlieIbHOe TPOSKTHPOBAHUE IS
n3o0paxenus Guryp;

YMETb MPUMEHSTh MEPICHANKYISIPHOCTH NPSIMOI U TNIOCKOCTH
HpH PeLICHNH 3aa4;

BIIaJICTh MOHATUSMH OPTOTOHAIBHOE MPOSKTUPOBAHHME,
HAKJIOHHBIC U UX MIPOCKIUH, yMETh IPUMEHSTh TEOPEMY O TpeX
HEpIeHINKYIApax pU PEIIeHHH 3a/1ay;

BIIaJICTh TIOHATUSMH PACCTOSHHE MEXAY HUrypamu B
HPOCTPAHCTBE, OOIIHI MEePIICHANKYJISP ABYX CKPEIHBAIOIIHUXCS
NPAMBIX U YMETb IIPUMEHATDH UX IIPU PEIICHUH 3a/1a4;

BIIAJICTh MIOHATHEM YTOJl MEX/Y MPSIMOI U INIOCKOCTBIO U YMETh
HPUMEHSTH €ro MPH PeLIeHUH 3a/1a4;

BIIAJICTh IOHATUSIMH JABYTPAHHBIH YTOJI, YTOJI MEXIY
IUIOCKOCTSIMH, MIEPIICHANKYISIPHBIE IIOCKOCTH U YMETh
HPUMEHSTh UX [P PELICHUH 3a/1a4;

BIIAJICTh OHATUSAMH IPU3Ma, apaJuleIICIUIe] H TIPUMEHSTH
CBOWCTBA TapasuiesIenuIie/ia NPy PeLIeHUH 3a/1a4;

BIIAJICTh MOHATHEM IIPSIMOYTOJIbHBIN MapasieNenurne] u
HOPUMEHSITh €ro MPH PeleHUH 3a/1a4;

Hmems npeocmasnenue 06 akcuomamuueckom
Mmemooe;

671a0emb NOHAMUEM 2eOMempUiecKue Mmecma
MOYeK 8 NPOCMPAHCMEE U YMEMb NPUMEHSIMb UX
0/ peuteHust 3a0ay;

YMemb NPUMeHsIMb OJis PeUuleHus: 3a0ay Ce0lcmea
NJIOCKUX U 08VSPAHHbBIX Yel08, MPeXepanHoz2o yaud,
meopembl KOCUHYCO8 U CUHYCO8 OJIsl
MpexspanHozo yeua;

671a0emb NOHAMUEM NePNEHOUKVIAPHOE CeueHUe
npU3MbL U YMENb NPUMEHAMb €20 NPU PeuleHUu
3a0ay;

umems npeocmasierue 0 080UCMEEHHOCIU
NPABUNILHBIX MHO202PAHHUKOS,

671a0emb NOHAMUSAMU YEHMPATbHOE U
napanienbHoe nPoeKmupoOSanue U NPUMeHsmMb ux
npu NOCMPOoeHUU cevenull MHO20ZPAHHUKOS
MemoooM npoexyuil;

uMems npedcmagienue 0 pa3eepnie
MHO20ZPAHHUKA U KpAmuatiuem nymu Ha
NOBEPXHOCIU MHO2OZDAHHUKA,

uMems NPeOCMaGIeHUe 0 KOHUYECKUX CeUeHUsIX,
umems npedCmasienue 0 Kacarwuxcs cpepax u
KOMOUHAYUU mei 6paweHust u ymMems npuMeHsims
UX npu pewenuu 3a0ay;

npUMeHsimb npu peuteHuy 3a0a4 Gopmyny
PACCMOsIHUSL OM MOYKU 00 NAOCKOCMU;

671a0emb PA3HbLIMU CHOCOBAMU 3A0AHUS NPIMOUL
VDABHEHUSIMU U YMEeMb NPUMEHSIMb NPU PEUeHUU
3a0ay;

npUMeHsimb npu peuieHu 3a0a4 u
0oKazamenbcmee meopem 6eKmopHuill Memoo u
Memoo KooOpOuHam,

umems npedcmasienue 00 akcuomax oovema,
npuMeHsims opMyIbl 00bEMO8 NPSIMOY20IbHO2O
napainenenunedd, npuzmvl U RUPAMUObL,
mempasaopa npu peuenuu 3a0ay;

npuUMeHsimes meopemol 06 OMHOWEHUSX 00bEeMO8
npu pewleHuu 3a0a4;

npuMeHsimb unmezpai OJisl BbIMUCIEHUSL 00bEMO8 U
nogepxHocmell meji 6pAueHUsl, BbIYUCTCHUS
nrowaou cghepuneckoeo nosca u 0o6vema
wWaposo2o ciosi;

uMems nPeOCmagieHue 0 OBUNCCHUSIX 8
npocmpancmee: napaiieibHoM nepexoce,
cuMMempu OMHOCUMENbHO NILOCKOCMU,
YEHMPATbHOU CUMMempPUlL, HOBOPOMme
OMHOCUMENILHO NPSIMOU, BUHNOBOU CUMMEMPUL,
YMemb NPUMEHsiMb UX NPU PeUueHuu 3a0ay,;
umems npedcmasienue o niowaou




BJIAJICTh MOHITUSAMY MTUPAMHJIA, BHJIBI IIAPAMUJI, JIEMCHTHI
MPaBUILHON MUPaMUJIBI M YMETh IPAMEHST UX MPH PELICHUH
3ajad;

MMETh TPENICTABICHUE O TeopeMe Diiepa, IPaBIIIbHBIX
MHOTOTPaHHUKAX;

BJIAJICTh TIOHITHEM IUIOIIAIN IOBEPXHOCTEH MHOTOTPAHHHUKOB U
YMETh MPUMEHSTH €T0 MPU PEIICHUH 3a]1a4;

BJIAJICTh TIOHITUSAMHU Tella BpauleHus (IIIHHAP, KOHYC, Iap U
cdepa), UX CeUCHUs U YMETh IPUMEHSTh UX TIPH PEIICHAHN
3amaq;

BJIAJICTh TIOHSATHSAMHE KacaTeIbHBIC MPSIMBIC U IIOCKOCTH U
yMETh IPUMEHSTH U3 TPH PEIICHUH 337139,

WMETh TPEJICTABICHUS O BIIMCAHHBIX U OMUCAHHEBIX cepax u
YMETh PUMEHSTh UX TPH PEIICHUH 337134,

BJIAJICTh TOHITUAME 00BhEM, 00BEMbI MHOTOTPAHHHUKOB, TEIT
BpAalICHUS W IPUMECHATH UX TIPU PEIICHUH 33]1ay;

MMETh TPENICTABICHUE O Pa3BepPTKE IIWIMHPA U KOHYCa,
TUTOIIA/TH TOBEPXHOCTH IMITHHIPA U KOHYCa, YMETh IPUMEHSATh
WX TIPU PEIICHUH 3a]1a4;

MUMETh MPENICTABICHUE O TIOMAIU cHephl U YMETh IPUMEHSTh
€ro MpH PEIICHHUHN 337134,

yYMETh pelaTh 3a7a4i Ha KOMOUHAITMA MHOTOTPAHHUKOB H TEI
BpaIICHUS;

HUMETh MPENICTABICHUE O MOJJOOMH B MPOCTPAHCTBE U YMETh
pemiaTh 3a/1a4d Ha OTHOIIEHHE 0OBEMOB U ILTOMIanei
MOBEPXHOCTEH MOTOOHBIX (UTYD.

B nosceonesnoti srcuznu u npu uzyuenuu opyeux npeomemos:

COCTaBJISITH C UCIIOJIB30BaHUEM CBOIMCTB F€OMETPHIECKHUX HUTYD
MaTeMaTU4YEeCKUEe MOJICNIH JUIs PEIIeHHs 3a1a4 IPAKTUIECKOr0
XapakTepa U 3a/1ad U3 CMEXHBIX JUCLMILUINH, UCCIIEI0BATh
HOJTy4eHHBIE MOJIENH U HHTEPIPETHPOBATD PE3yIbTaT

OPMO2OHANLHOU NPOEKYUU,

—  umembv npedcmasienue 0 mpexepanHom u
MHO202PAHHOM Y2ile U NPUMEHAMb C80UCMBA
HIOCKUX Y2ll08 MHO20ZPAHHOZ0 Y2lid NPU peuteHuu
3a0ay;

—  umembv npedcmasienus 0 npeodpazosaHuu
n0006UA, 20MOMEMUYU U YMemb NPUMEHAMb UX
npu pewenuu 3a0a4;

—  YMemb pewams 3a0a4u Ha NAOCKOCHU MemoOamu
cmepeomempuu;

—  yMemb npuMeHAmb Gopmyavl 065emMo8 npu
pewenuy 3a0ay

Bexmoput u
Koopounamol 6

Brnaners moHaTHAME BEKTOPBI U UX KOOPAWHATHI;
YMETDH BBIIIOJHATE ONI€palilui Hal BEKTOpaMU;

- Jlocmuoicenue pesynomamos pazoena ll,
—  Haxodumbv 0Ovem napanienenuneod u

npocmpancmee —  MCHOJb30BaTh CKAJIIPHOE NPOMU3BEICHUE BEKTOPOB IIPU mempasopa, 3a0aHHbIX KOOPOUHAMAMY CBOUX
pELICHNN 33/1a4; 6EPULUH;
—  NIPUMEHATbH ypaBHEHHE IIIOCKOCTH, (HOPMYITy PacCTOSHUS —  3a0a6ame npamMyI0 8 NPOCMPAHCMEe;
Mexk/ly TOYKaMH, ypaBHeHHe Cepbl P PELLICHNN 3a7a1; —  HaxoO0umbv paccmosHue om moyku 00 NIOCKOCHU
—  NIPUMEHATH BEKTOPHI U METOJ KOOPJHHAT B IPOCTPAHCTBE MPU 6 cucmeme Koopounam;
pelIeHun 3a1a4 —  HAX0O0UMmMb paccmosHUe MexHcoy
CKPeUBaIoWUMUCS NPAMBIMU, 3A0AHHLIMU 6
cucmeme KoopouHan
Hcmopus —  VIMeTb npeJcTaBIeHne 0 BKIA/IE BHIIAIOIMXCS MATEMATUKOB B | Jocmudicenue pesyrbmamos paszoena ll
mMamemamuxu pa3BUTHE HAYKH;
—  TIOHMMAaTbh POJIb MATEMATHKH B pa3BuTun Poccuu
Memoowt —  Hcnonb3oBaTh OCHOBHBIE METOIBI JOKA3aTENBCTBA, IPOBOIUTH - Hocmudicenue pesynomamos pasoena ll,
Mamemamuxu

JIOKa3aTeNIbCTBO U BBITIOJHSTE OMPOBEPIKECHHE,

MPUMEHSITH OCHOBHBIE METO/IbI PEIIIEHNS MATEMATHIECKUX 33/1a4;
Ha OCHOBE MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE
XapaKTepH30BaTh KPACOTY U COBEPIICHCTBO OKPYIKAIOIIETO MUPa
Y IPOU3BENICHU T UCKYCCTBA;

MPUMEHSTH MPOCTEHIIINE MPOTPAMMHBIC CPEICTBA U AJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMbI MPHU PEIICHUN MAaTEMAaTHISCKIX
3a1a4;

TI0JTb30BaTHCS PUKJIAIHBIMH [IPOTPaMMaMH U POTPaMMaMHK
CHUMBOJILHBIX BBIYMCIIEHUH I NCCIIEAOBAHMS MATEMAaTHYECKUX
00BEKTOB

—  npumeHamb Mamemamuueckue 3HAHUs K
UCCIE008AHUIO OKPYIHCAIOU|e20 MUPA
(MoOenuposanue pusuueckux npoyeccos, 3a0adu
SKOHOMUKU)




2. Conep:xaHue y4eOHOTIO NpeaMera.

baok I: anreﬁpa " HAYaAJIa MaTeMaTH4Y€CKOI'0 aHaJIn3a
Pazoen 1. @yuxyuu. Ilpouseoonvie. Hnmezpanoi.
(60 uacos)
1. @yukyuu u ux zpaguxu (9 uacoes)
OnementapHeie ¢GyHkuuu. MccnepoBanue GyHKIMI M MOCTpoeHHE UX TpaduKoB
3IIeMEeHTapHBIMH MeToamMu. OCHOBHBIE CIIOCOOBI peoOpa3oBaHusl rpauKoB.
2. IIpeoen u nenpepvienocms ynkyuit (5 uacos)
[Tonstue mnpenena ¢yHkuuu. OJHOCTOPOHHHME MPENENbl, CBOWCTBAa  IPEIEIOB.
HenpepriBHOCTS (yHKUIMH B TOuYKe, Ha UHTEepBaje, Ha OTpe3ke. HempepbIBHOCTH
3IIEMEHTapHBIX QYHKIMNA. Pa3pbiBHBIE QyHKITUN.
3.00pamnuie hynkyuu (6 yacos)
[Tonsitue  oOparHodt  QyHknmm. B3ammao  oOpatHbie  QyHKIMU.  OOparHBIC
TPUTOHOMETpHUUECKUEe QYHKIUH.
4. Ilpouszeoonasn (11 uacos)
[Tonsitue mpou3BoaHoM. [Ipon3BogHas CyMMBI, Pa3HOCTH, TPOU3BENCHUS U YACTHOTO JIBYX
¢yuxuuii. HemnpepbiBHOCTH  (yHKIUH, UMEIOIINX MPOU3BOJHYI0, U depeHua.
[TpousBoaubie 3neMeHTapHbIX QyHKIuA. [IpousBoanas cnoxuon ¢pynkiuu. [IponszBoanas
oOpaTHOM (QyHKIUH.
5. Ilpumenenue npouszeoonoii (16 uacos)
MakcumyM u  MUHUMYM (QyHKUOUU. YpaBHeHHE KacaTenbHOM. [IpubnmxeHHbIE
BbluncieHus. Bo3pacranue u yObiBanue ¢yHkiuu. [Ipon3BoaHbIE BBICHIMX MOPSAKOB.
Bemyknocts rpaduka ¢yHKmuHA. DKCTpeMyM (YHKIHH C €IMHCTBEHHOH KPUTHYECKOU
TOYKOW. 3amaun Ha MakcumMym u MuHuUMyM. [locTpoenue rpaduxoB QyHKIHI ¢
IIPUMEHEHHUEM ITPOU3BOIHOM.
6. Ilepeooopasznan u unmezpan (13 uacos)
[Tonsitue mepBooOpa3zHo. Ilnomans KpuBonMHEHHOW Tpameuuu. OrnpeaesieHHbIN
uHTerpai. [IpubnmxenHoe BbIUKCIEHUE omnpeaeneHHoro uHrerpana. ®opmyna HeroToHa-
Jleitonuna. CBoiicTBa ompeAeNeHHBIX HHTErpanoB. [IpuMeHeHHe oOmpeseseHHbIX
MHTETPaJoB B TEOMETPUYECKHUX M (PU3MUECKUX 3a7a4ax.
Pazoen 2. Ypaenenusa. Hepasencmea. Cucmemul. (57 uacos)
7. Pagnocunvnocmeo ypasnenuit u nepagencme (4 uaca)
PaBHoCHIIbHBIEC TTpE0Opa30BaHMs YPABHEHUM U HEPABEHCTB.
8.Ypasnenun-cneocmeusn (8 uacoes)
[TonsiTue  ypaBHeHMsA-cileAcTBHs. Bo3BeneHHWE ypaBHEHUS B  YETHYIO  CTEIICHb.
[TorenuupoBanue norapupmMuyeckux ypaBHeHui. [lpuBeneHne mNOMOOHBIX UJIEHOB
ypaBHeHHsI. OCBOOOXI€HNE YpaBHEHUs OT 3HameHarend. [Ipumenenune norapuMudeckux,
TPUTOHOMETPUUECKUX U JPYTUX HOPMYIL.
9. Pagnocunvrhocms ypasnenuil u nepagencme cucmemam (13 uacoe)
Pemienne ypaBHeHuit ¢ momompio cucteMm. YpaBHenus Buma f(ox))=f(B(x)). Pemenue
HEPaBEHCTB ¢ ToMOIIIbIo cructeM. HepaBeHnctBa Buaa f(a(x))>t(B(x)).
10. Pagnocunvnocms ypagnenuii Ha muoxcecmeax (7 uacoe)
Bo3Benenne ypaBHEHUS B UYETHYIO CTENEeHb. YMHOXKEHHE YPaBHEHUS Ha (DYHKIHIO.
JlorapudmupoBanne M MOTEHLMPOBAHHWE YypaBHEHUH, NMPUBEICHHE MOJ0OHBIX YJICHOB,
IpUMEHEHHE HEKOTOPBIX (popMyII.
11. Pagnocunvnocms nepasencme na muoxcecmeax (7 4acoe)
Bo3Benenne HepaBeHCTBAa B YETHYIO CTENEHb U YMHOXKCHHME HEpaBEHCTBAa Ha (DyHKIIHIO,
MOTEHLIMPOBAHUE JIOTAPU(PMUYECKMX HEPABEHCTB, IPHUBEACHHUE TMOJOOHBIX WIEHOB,
npUMeHeHHe HeKoTophIX (popmyi. Hectporue HepaBeHcTBa.
12. Memoo npomesricymkoe 0151 ypasHenuil u HepaseHcma (5 uacog)
YpaBHEHUS U HEPABEHCTBA C MOAYJIAMU. MeTOJl HHTEPBAJIOB Il HEMPEPHIBHBIX (DYHKIIMH.



13. Hcnonvzoeanue ceoiicmeé (yHkuyuit npu pewieHuu ypasHnenuii u nepaeencms (5
uacoe)

Hcnonp3oBanue 007acTeil CyIIECTBOBAHUS, HEOTPULIATEIBHOCTH, OrPAHUYEHHOCTH,
MOHOTOHHOCTH U JKCTPEMyMOB (DYHKIIMU, CBOWCTB CHHyCa W KOCHHYCA TPU PEIICHUH
YpaBHEHUI U HEPABEHCTB.

14. Cucmemul ypagnenuii ¢ HecCKO1bKUMU Heuzgecmuvimu (8 yacoe)

PaBHocmibHOCTh  cucteM. Cucrtema-cieactBue. MeToJ  3aMeHbl  HEH3BECTHBIX.
Paccysxienust ¢ YuCIOBBIMY 3HAYCHUSIMHU TP PEIICHUN CUCTEM YPABHEHHUIA.

15. Iloemopenue Kypca anzeopot u nauan mamemamuueckozo anaausza 3za 10-11 knaccot

baok Il: reomerpust
Pazoen 3. Huaunop, konyc, wap (17 uacos)

Tena u nosepxnocmu epawienus. llynuaap u koHyc. YcedeHHbIM koHyc. OcHOBaHuE,
BbICOTA, OOKOBasi MOBEPXHOCTh, oOpa3yromias, pa3Beprka. OceBble CEUEHUS U CEUEHUs
napajuiensHbeie ocHoBaHuo. lllap u cepa, ux ceuenus, kacarenpHasi INIOCKOCTb K cdepe.

Pazoen 4. Oo6vemuvl men (16uacos)

Oobvembr men u naowiadou ux nosepxunocmeil’. Ilonsatue 06 o0veme Tena. OTHOIIEHUE
00BeMOB TIOJI0OOHBIX Tell. DopMmylibl 00beMa KyOa, MPSIMOYTOJILHOTO MapauIe/euIe/a,
npu3Mbl, nwinHapa. Dopmynsl o0bemMa HHpaMUAbl U KoHyca. DOpMyIbl IUIOMIATU
MOBEPXHOCTEH MUIMHIPA U KoHyca. DopMyiel 00beMa Imapa 1 IIomaan cepsl.

Pazoen 5. Bexmopwl ¢ npocmpancmee (6 uacos)

ITonsarue BekTopa B npocTpaHcTBe. ClI0KEHHE U BBIYUTAHUE BEKTOPOB. YMHO)KEHHE
BEKTOpa Ha uncio. KommianapHbie BEKTOPHI.

Pa3zoen 6. Memoo koopounam 6 npocmpancmee (14 uacos)

Memoo koopounam ¢ npocmpancmee. KoopAuHATBI W BEKTOpHI. JlekapTOBbI
KOOpJMHATHI B TpocTpaHcTBe. DopMysia pacCTOSIHUS MEKIY JBYMs TOUKaMU. Y paBHEHUS
cdeprl U 1IockocTH. POpMysIa pacCcTOSHUS OT TOYKH JI0 MJIOCKOCTU. BekTopsl. Yron
Mexay Bekropamu. Koopaunatel BekTopa. CkansipHOe Ipou3BeeHne BeKTopoB. [[nunHa
BEKTOpa B KOOpAMHATaX, Yrojl MEXHIy BEKTOpaMH B KoopauHarax. KosnmHeapHsble
BEKTOPBI, YCIOBHE KOJUIMHEAPHOCTH BEKTOPOB B KOOPJAUHATAX.

3aknrouumensvhoe noemopenue



3. TemaTu4yeckoe nNJIaHMpOBaAHUE

Ne | HaummenoBanue BocnurarenbHbii HanmenoBanue Temsl Konnuectso
/m pasziena MOTEHIINAI 4acoB
1. | Pazmen 1. OCHOBHBIMU DYHKIINUU U UX TpaduKu 9
OyHKIMY. BOCHUTATeNbHBIMU | [Ipenen GpyHKIMH U 5
[TpousBoaHbIE. LEJIIMU HAa YPOKaX | HEMPEPBIBHOCTD
HNuterpainsl. MaTeMaTHKe O6patHbie QYHKIHH 6
(60 gacoB) SIBIISIFOTCSL: ITponssoHas 11
-BOCIIMTAHHUC [TpuMeHeHne TPON3BOTHON 16
KyJIBTYypbl ITepBooOpasHast ¥ HHTETpaI 13
2. | Pasnen 2. JHHOCTH, PaBHOCHIIBHOCTh YpaBHEHHH 1 4
VYpaBHeHMUSL. -~OTHOIICHUC K HEPaBEHCTB
HepaseHncraa. MATEMAaThKE KaAK K| YpapHeHHsI-CIACACTBHS 8
Cucremsl. (57 Hactu _ | PaBHOCHIBHOCTD ypaBHEHHUIT 1 13
4acoB) 001IeuenoBeeckOt | yepapencts cuctemam
KyJIbTYpBL, PaBHOCHIIBHOCTH YPaBHEHHH Ha 7
~IIOHNMAHNC MHO>KECTBaX
SHATNMOCTH PaBHOCHMIIBHOCTD HEPAaBEHCTB Ha 7
MaTeMaTHKH JIJIs MHOKECTBAX
HAY4YHO-
Y MeTto npoMeXyTKOB AJ1st )
TEXHUYECKOTO o
ypaBHEHHI U HEPABCHCTB
nporpecca; = =
Hcnonp30Banue CBOMCTB (hyHKITHIA )
-BOCIIMTaHUE .
NIPU PEUICHUU YPaBHECHUH U
AKTUBHOCTH,
HEPaBEHCTB
CaMOCTOSITEIILHOCTH, =
Cucrembl ypaBHEHHII ¢ 8
OTBETCTBEHHOCTH;
BOCIIITANIC HECKOJIbKUMH HEU3BECTHBIMU
3. | Paznen 3. JBNZ005050100) 3
HPaBCTBEHHOCTH,
[unmuuap, KoHyc, Konyc 4
map (17 9acos) KYJIbTYpBI OOIIEHUS; C 10
2 P -BOCTIUTaHUE ()gepa >
. >CTETHUCCKOI BEM MIPSIMOYTOJILHOTO
KYTBTYDBL; nigannenennneﬂav -
Pa3nen 4. BOCITHTAHYE OObeMBbl  IpsIMOM  NPU3MBI U
O0OBEMEI TENT rpadudeckoit HWIAHAPA _
(164acoB) KYJBTYpHI OO0beMbl  HakKJIOHHOW  MPU3MBI, 5
KOBHUKOB. UpPaMUJIbl U KOHYyCa
O0beM 11apa ¥ miomaiab chepbl 6
5. | Pasmen 5. [ToHsATHE BEKTOpA B MPOCTPAHCTBE 1
BekTops! B CrnoxeHne U BBIYMTAHHUE BEKTOPOB. 2
npoctpaHcTse (6 YMHOKEHHE BEKTOpA Ha YHCIIO
4acoB) KomrmuranapHbie BEKTOPHI 3
6. Pasien 6. KoopauHaTbl TOUKM M KOOPJIMHATHI 4
Meron BEKTOpa
KOOP/MHAT B CkanspHoe MIPOM3BEICHNUE 5
IIPOCTPAHCTBE BCKTOPOB
(14 gacos) JBroxeHust S5
7. | Urorosoe 28

noBTopenue (28
4acoB)
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