IIpakTuKyM pelleHUs MATEMATHYECKHUX 3a/1aY.

[IporpamMma pa3paboTaHa Ha OCHOBE:

- ®enepanbpHOro 3akoHa «O6 obpazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012r. Ne273-03;
- [Ipukaza MunucrepcTa oopazoanust U Hayku P® ot 17 mas 2012 1. Ne413 «O06 yTBepKacHUN
(benepanbHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIaPTa CPEAHEr0 O0IIEro 00pa3oBaHMs»;
- [Tporpammsr JI.C.Atanacss, B.®.byry3os, C.b.Kagomues, JI.C.Kucenéna, 2.1 .Ilo3aHsk.

- YMK 10.M. Komnsirun, M.B. Tkauésa, H.E. ®&énoposa, M.U. 111abynuH.

Ucnonw3yemsrii yueonuk: JI.C. Atanacss, B.®. byry3os, C.b. Kagomiies u ap. Maremaruka: anredpa u
Hayajla MaTEMaTUYEeCKOro aHajau3a, FeOMETPUsI.

I[Iporpamma «lIpakTukym perieHus MaTeMaTHUYECKHX 3aJau» paccuMTaHa Ha 1364acoB, U3 HUX:
10knacc - 68 uacoB (2 vaca B Hexmento, 34 ydyeOHbIe Heenn), 11 kinace — 68 vacos (2 yaca B Henento, 34
y4eOHBIC HEJIEIH ).

Ilnannpyemble pe3ybTaThl 00yUeHUS:
JINYHOCTHBIC PE3VYJIbTAThI B cd)epe OTHOIICHUM O6V‘IaIOHlI/IXC$I K ce6e, K CBOEMY 340POBbLIO, K TTO3HAHUIO ce0s:

OpHUeHTaIHs 00yUYAIONTUXCS Ha JOCTHYKCHUE JIMYHOTO CUACThS, PEAM3aIIUI0 TO3UTUBHBIX KU3HCHHBIX
MEPCIICKTHB, UHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH K JIMYHOCTHOMY CaMOOITPEIEIICHUIO,
CHOCO6HOCTB CTaBUTH LICJIN N CTpOI/ITb JKHN3HCHHBIC IIJIaHBI;

TOTOBHOCTH M CITOCOOHOCTH 00eCIieunTh cebe U CBOMM OJM3KUM JOCTOWHYIO JKU3HB B TIPOIlecce
CaMOCTOSATEbHOM, TBOPUYECKONW U OTBETCTBEHHOU JIEATENBHOCTH;

TOTOBHOCTH M CITOCOOHOCTH 00YYAaIOIINXCS K OTCTANBAaHUIO JIMYHOTO JOCTOWHCTBA, COOCTBEHHOT'O MHEHUS,
TOTOBHOCTH M CITOCOOHOCTH BBIPAa0aThIBATh COOCTBEHHYIO ITO3UITUIO TIO OTHOIICHUIO K OOIIECTBEHHO-
IIOJIMTUYCCKUM CO6I>ITI/I$IM HpOHIJ'IOI‘O 1 HACTOALIECTO HAa OCHOBE OCO3HAHHUSA U OCMBICJIICHUA I/ICTOpI/II/I, )Z[YXOBHBIX
LIEHHOCTEH U TOCTH>KEHUI HALIEH CTpaHbl;

TOTOBHOCTH M CITOCOOHOCTh 00YJaIOIIUXCS K CAMOPA3BUTHIO M CAMOBOCITUTAHHUIO B COOTBETCTBHH C
00IIIeueI0BeYeCKIMH [IEHHOCTSIMH H UeallaMy TPaKTaHCKOTO 00IIeCTBa, MOTPEOHOCTH B (PH3NIECKOM
CaMOCOBCpIHCHCTBOBaHI/II/I, 3aHATHUAX CHOpTI/IBHO'O3I[OpOBI/ITCHLHOI71 JCATCIBHOCTBIO,

MPUHSATHE U pealIu3alius IEHHOCTEH 3I0pOBOro U 0e30macHoro oopasa K1U3HHU, OEpeKHOE, OTBETCTBCHHOE U
KOMIICTCHTHOE OTHOIIICHUE K COOCTBEHHOMY (DU3UYECKOMY M IICUXOJIOTHYECKOMY 370POBBIO;

HEMpUATHE BPEIHBIX MPUBBIYEK: KypEHUs, YIOTPEOICHUS AIKOTOJIs, HAPKOTHUKOB.

JIMYHOCTHEIE PE3YILTATHI B c(hepe oTHOIIEHUI o0ydaromuxcs K Poccrn kak k Pogunae (OTeuecTBy):

poccuiickas HAEHTUIHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCHUICKON HACHTUYHOCTH B MOJUKYJIBTYPHOM
COLIMYME, YYBCTBO MPHUYACTHOCTH K HCTOPHKO-KYJIBTYPHOH OOITHOCTH POCCHHCKOTO Hapoza U cynsoe Poccun,
MaTPUOTHU3M, TOTOBHOCTB K CITy’KeHUI0 OTEeUeCTBY, €ro 3aIuTe;

YBaXXEHUE K CBOEMY HApOJly, YyBCTBO OTBETCTBEHHOCTH Iepe]l POIMHOM, TOPIOCTH 3a CBOH Kpail, CBOIO
Poxuny, mporuioe u HacTosiee MHOTOHAIIMOHAIBHOTO Hapoa Poccnn, yBaxkeHne K TOCyJapCTBEHHBIM
cuMBoJIaM (rep0O, ¢uiar, TMMH);

(hopMHpOBaHHNE YBAKEHUS K PyCCKOMY SI3BIKY KaK FOCYJapCTBEHHOMY s3bIKy Poccuiickoit @eneparum,
SIBIISIIOLIEMYCSl OCHOBOM POCCUHCKON MIEHTHYHOCTH M INIaBHBIM (DPAKTOPOM HALIMOHAIBHOTO CaMOOIIPEEIICHNS;
BOCIIUTaHME YBOXKEHU K KyJIbTYpE, SI3bIKaM, TPAIULMAM 1 00bIYasiM HApOJ0B, MpoXHUBaomux B Poccuiickoit
depepanun.

JIMYHOCTHBIE PE3YIbTAThI B cd)epe OTHOIIEHUH O6V‘IaIOHII/IXC$[ K 3aKOHY., I'OCYAAapCTBY U K I'PAXKAAHCKOMY

o011ecTBy:

IPaXJaHCTBEHHOCTh, IPaXKJaHCKAask O3UIUS aKTUBHOTO M OTBETCTBEHHOT'O YeHa POCCUIICKOTO 001IecTBa,
OCO3HAIOLIET0 CBOU KOHCTUTYLIMOHHBIE IIpaBa U 00S13aHHOCTH, YBAXKAIOILET0 3aKOH U IIPaBONOPSIOK,
OCO3HAHHO MPUHUMAIOLIETO TPaJAUIOHHBIC HAIIMOHAJIBHBIE U 00IIeUesIOBeYeCKIE TYMaHUCTUIECKHE U
JeMOKPaTHUECKUE LIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOH KU3HH;

MpU3HAHUE HEOTUYKTa€MOCTH OCHOBHBIX MPaB M CBOOO/I YEIIOBEKA, KOTOPHIE MPHHAIEKAT KAKIOMY OT
POXKIEHHS, TOTOBHOCTH K OCYIIECTBIEHHIO COOCTBEHHBIX IIPaB U CBOOO]T 6€3 HapyIIeHHs IPaB U CBOOO APYTHUX
JIUII, TOTOBHOCTH OTCTanBaTh COOCTBEHHBIC IpaBa U CBOOOABI YeNIOBEKA U TPaKJaHUHA COTIACHO
o01enpru3HaHHBIM NPUHIMIIAM U HOPMaM MEXIyHapOIHOTO IpaBa U B cOOTBeTcTBUH ¢ KoHCcTHTYLIHEH
Poccuiickoii @enepannu, NpaBoBasi v MOJIUTHYECKAS] TPAMOTHOCT;

MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM MPaKTHKH,
OCHOBAHHOE Ha JINAJIOTe KYJIBTYP, a TAKXKE PA3INYHBIX ()OPM OOILIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MeCTa B NNOJIMKYJIBTYPHOM MUDE;



®  UHTEPUOpPH3AIMS IIEHHOCTEH IEMOKPATHH U COLMAIBHON COMMIAPHOCTH, TOTOBHOCTH K JJOTOBOPHOMY
PETYINpPOBAHUIO OTHOIICHHH B TPYIIIE WIN COIMAIIBHON OpraHu3aIyy;

® TOTOBHOCTH OOYYaIOIIMXCS K KOHCTPYKTUBHOMY YYaCTHIO B IPUHSATHU PEIICHUH, 3aTparuBaloinX uxX npasa u
HWHTEPECHI, B TOM YHCJIE B Pa3IHYHbIX (PopMax OOLIECTBEHHON caMOOpraHU3alry, CaMOyIIpaBIIeHN,
OOIIECTBEHHO 3HAYUMOH AESTEILHOCTH;

® [IPUBEP)KEHHOCTH WAEAM HHTEPHAIMOHAIN3MA, PYKOBI, pAaBEeHCTBA, B3aMMOIIOMOIIM HAPOI0B; BOCITUTAHHE
YBaXHUTEIBHOTO OTHOIICHHMS K HAIIMOHAIILHOMY JJOCTOMHCTBY JIIOJICH, HX TyBCTBaM, PEITUTHO3HBIM
YOKICHHSM;

® TOTOBHOCTH OOYYAIOIIMXCS MPOTHBOCTOSTH UACOJIOTHH SKCTPEMU3MA, HAIIMOHATIN3Ma, KCeHOPoOuH,
KOPPYILHHU, TUCKPUMHUHALIUH [0 COUUATBLHBIM, PETUTHO3HBIM, PACOBBIM, HATMOHATIBHBIM MPH3HAKAM U JPYTHM
HETaTHBHBIM COIHAIBEHBIM SBICHHSM.
JIMYHOCTHBIC Pe3yAbTATHI B chepe OTHOMECHUH 00YJAIOMUXCs ¢ OKPYKAFOITIMU JFOIbMH:

® HPABCTBEHHOE CO3HAHHWE U MOBEICHHE Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IEHHOCTEH, TOIEPaHTHOTO
CO3HAHUS U TOBEJICHUS B TIOJIUKYJIETYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C IPYTHMHU
JFOJIBMH, TOCTHTaTh B HEM B3aMMONOHMMAHMS, HAXOIUTh OOIINE eI U COTPYIHUYATH UL UX JOCTHKCHHS;

® [PUHATHE TYMaHHCTHYCCKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE U J0OPOXKENIaTeIbHOE OTHOLICHHUE K
JPYroMy 4eJOBeKY, €ro MHCHUIO, MEPOBO33PCHUIO;

®  CIOCOOHOCTBH K COTMEPEKMBAHUIO M ()OPMUPOBAHKE TIO3UTUBHOTO OTHOILICHHUS K JTFOJISIM, B TOM YHCJIC K JIULIAM C
OrpaHUYCHHBIMHA BO3MOKHOCTAMU 300POBbA U UHBAJIUAAM, 6epe>KHoe, OTBETCTBECHHOC N KOMIICTCHTHOC
OTHOIICHHE K (PU3MYECKOMY U IICHXOJIOTHYECKOMY 3I0POBBIO IPYTHX JIOJCH, yMEHHE OKa3bIBaTh NEPBYIO
TIOMOIIIb;

e (hopMHUpPOBaHUE BHIPAKEHHOW B TIOBEJICHUHM HPABCTBCHHOM MO3UIIMH, B TOM YHCJIE CIIOCOOHOCTH K
CO3HATEIBbHOMY BBIOOPY 100pa, HPAaBCTBEHHOI'O CO3HAHUS M IIOBEJCHHS Ha OCHOBE YCBOCHUS
00IIIeYeNIOBEUECKUX IEHHOCTEH W HPaBCTBEHHBIX YyBCTB (YECTH, A0JITa, CIPABEUTMBOCTH, MIJIOCEPANS U
TIPYKeIo0wus);

o pa3sBUTUC KOMHeTCH].[HfI COTpyAHHNYECTBA CO CBEPCTHHUKAMHU, ACTbMHU MJIAJIICTO BO3pacTa, B3pOCJILIMU B
00pa3oBaTeIbHOM, O0IECTBEHHO MOJIC3HOM, Y1eOHO-HCCIeA0BATEIBCKOMN, IPOSKTHOM U IPYTUX BUAAX
JEATeITLHOCTH.

JIMYHOCTHBIEC Pe3yAbTAThI B chepe OTHOMECHUH 00YJAIOMMUXCs K OKPYKAIOIEMy MUY, JKUBOH OPUPOIE,

XYJ0KECTBEHHOU KYIbTYpE:

®  MHPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAYUUMOCTH HaYKH, TOTOBHOCTh
K HAYYHO-TEXHUYECKOMY TBOPUCCTBY, BIaICHHE JOCTOBEPHON HH(pOpMAIIUEH O MEPEOBBIX TOCTHKCHHSIX U
OTKPBITHSIX MEPOBOM U OT€YECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHHUAX 00 yCTpOMCTBE MHpa
H OOIIIECTBA;

® TOTOBHOCTbH U CITIOCOOHOCTh K 00PAa30BaHMIO, B TOM YKCJIe CAMOOOPA30BAHMUIO, HA TIPOTSHKEHUH BCEH HKU3HH;
CO3HATENILHOE OTHOIIEHHUE K HEMTPEPHIBHOMY 00Pa30BaHUIO KAK YCIOBHUIO YCIENIHOW MPOQECCHOHATLHON U
00IIIeCTBEHHOH eI TeIbHOCTH,

®  JKOJIOTHYECKas KyJIbTypa, OepekHOE OTHOIIEHHUS K POIXHOM 3eMite, IPUPOTHBIM OoratcTBaM Poccuu u Mupa;
MOHUMAaHNE BISHUS COIUATEHO-KOHOMHUYECKHUX IPOIIECCOB HAa COCTOSTHHME TIPUPOIHON U COMUAIBHON CPEJIBI,
OTBETCTBEHHOCTb 33 COCTOSHHE MPUPOIHBIX PECYPCOB; YMEHHS U HABBIKM Pa3yMHOT'0 MPUPOIONIOIH30BAHUS,
HETEPIIMMOE OTHOIIIEHHE K JEHCTBHUSIM, TIPUHOCSIIIAM BPe/T 3KOJIOTHH; TPUOOPETEHHE OIBITa SKOJIOT0-
HaTpaBJICHHON IeSITETBHOCTH,

®  3CTETUYECKOE OTHOIICHHUS K MHUPY, TOTOBHOCTb K 3CTETUYECKOMY 00YCTPONCTBY COOCTBEHHOTO OBITA.
JIM4HOCTHBIE pe3yabTaThl B chepe OTHOMICHHMA 00YYAIOINXCS K CEMbE M POAMTENSIM, B TOM YHCJIC MIOATOTOBKA

K CEMEMHOM >KU3HU:

®  OTBETCTBEHHOE OTHOIICHHE K CO3/IaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSTUS LICHHOCTEN CEMEHHOM
JKU3HH,
®  TIOJIOKUTEIIbHBIN 00pa3 CeMbHU, POJUTENBHCTBA (OTIOBCTBA U MATEPHUHCTBA), MHTEPUOPU3ALINS TPATUIIMOHHBIX
CEMEWHBIX IIEHHOCTEN.
JIMYHOCTHBIE PE3YJILTATEI B chepe OTHOIIEHHS 00YUAIOIINXCS K TPYAY, B chepe conmaiIbrHO-DKOHOMUYECKHX
OTHOIIICHUM

yYBa)KCHHE KO BCceM (popmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIlIUTE CBOSH COOCTBEHHOCTH,
®  OCO3HaHHBIN BHIOOp OyayIlIel mpodeccHu Kak MyTh U CIOCO0 pealin3alui COOCTBEHHBIX JKU3HEHHBIX TIIAHOB;
® TOTOBHOCTH OOYYAIOIIUXCS K TPYAOBOH MpodecCHOHATbHON AeATENBHOCTH KaK K BO3MOXXHOCTH Y4acTHs B
PENICHNY JINYHBIX, O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHEIX TIPOOIIEM;



MOTPEOHOCTh TPYIUTHCS, YBAKEHHUE K TPy U JIIOASIM TPY/a, TPYIOBBIM JOCTIKEHUSIM, TOOPOCOBECTHOE,
OTBETCTBEHHOE U TBOPUECKOE OTHOIICHNE K Pa3HBIM BHIaM TPYIOBOH JNesTEIFHOCTH;

TOTOBHOCTH K CaMOOOCITY)KHBaHHUIO, BKITtOUYasi O0OYYCHHE U BBHIITOJHEHUE JJOMAITHUX 00S3aHHOCTEH.
JIMYHOCTHEIC pe3yabTaThl B chepe GU3NIECKOro, IICUXOI0THISCKOTO, COIMATBHOIO U aKaICMUIECKOTO

Onaronosyuus o0y4aronuxcs:

bu3rYecKoe, SMOIMOHAIBEHO-TICHX0JIOTHYECKOE, COLIMAIBHOE OJIAronoIydne 00y4aromuXcsl B )KU3HH
00pa3oBaTeIbHOI OpraHu3alMy, OIIYyIIEHHE IeThMHU 0€30IacHOCTH U IICHXOJIOTHYECKOro KOM(opTa,
WHPOPMALMOHHON 0€30MaCHOCTH.

MeTtanpeaMeTHbIe pe3yJbTaThl

PerynasaTuBHbIC YHUBEPCAILHBIC V‘I€6HLIC JCHUCTBUS

BrImyckHHUK HAy4IHTCS:

CaMOCTOSTEITHLHO OTPEAEIIATH IIENH, 3a/1aBaTh MMapaMeTPhl U KPUTEPHH, TT0 KOTOPHIM MOKHO OTPEIEITHTD, YTO
1IeJTh OCTUTHYTA;

OIICHUBAThL BO3MOKHBIE ITOCICACTBHS JOCTIHKEHMS ITOCTABICHHOM €U B I€ITEILHOCTH, COOCTBEHHOM KU3HU U
YKU3HU OKPYIKAIOIIHX JIFOJIeH, OCHOBBIBAsICh HA COOOPAKCHUSAX STUKU U MOPAJIH;

CTaBUTH U (OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTENbHOMN NAEATEINHHOCTH U )KU3HEHHBIX CHTYAIIHIX;
OIIEHWBATh PECYPCHI, B TOM YHCJIE BPEMS U JpyTHe HeMaTepHalbHbIe PeCypChl, HEOOXOIUMBIE IS JOCTHKEHUS
TIOCTaBJICHHOM I1CIIH;

BEIOHMPATh IyTh JOCTHKCHHUS IIEIH, TUNIAHUPOBATH PEIICHUE MOCTABIEHHBIX 3a/1a4, ONITUMHU3UPYS MaTepUaIbHEIE
Y HeMaTepHualbHbIC 3aTPAaTHI,

OpraHU30BbIBaTh 3()(HEKTUBHBIN IMOKCK PECYPCOB, HEOOXOAUMBIX JJIS JOCTHIKEHUS TOCTABICHHOW 1IEIIH;
COTIOCTABIIATH MOIYICHHBIN PEe3yIbTaT ACSITSIBHOCTH C IIOCTABICHHON 3apaHee LEebIo.

Ilo3HaBaTeabLHBIC YHUBCPCAJIbHBIC V‘IG6HI>I€ Z[Cf/iCTBI/Iﬂ

BbImyckHUK HAay4IHTCS:

UCKaTh M HAXOIUTh 000OIIEHHBIE CTIOCOOBI PEIICHUs 33/1a4, B TOM YHCJIE, OCYIIECTBIISTh Pa3BEPHYTHIH
“H(GOPMAITMOHHBIN MTOUCK U CTABUTH HA €T0 OCHOBE HOBBIE (YUeOHBIE U TO3HABATENFHBIC) 33/1a4H;
KPUTHYECKH OIICHUBATH M MHTEPIPETUPOBATH MH(OPMAIIHIO C Pa3HBIX MO3UIMH, PACIIO3HABATh M (PUKCHPOBATH
MPOTUBOpPEYNS B MH()OPMAITMOHHBIX HCTOYHHUKAX;

WCTIOJIB30BaTh Pa3InYHbIE MOJICIbHO-CXEMaTHYECKHE CPE/ICTBA JUTS TIPE/ICTABIICHHS CYIIECTBEHHBIX CBS3EH
OTHOIICHUH, a TaKXKe MPOTHBOPEUHH, BBISIBIICHHBIX B HH)OPMAIIHOHHBIX HCTOYHUKAX;

HaXOJMTh U TIPHBOJUTH KPUTUYECKHE apTyMEHTHI B OTHOIICHHUHU JICHCTBHUI M CY)KJICHUH APYTrOro; CIIOKOIHO U
Pa3yMHO OTHOCHTBCS K KPUTHYECKUM 3aMEYaHUSIM B OTHOLICHHH COOCTBEHHOT'O CY)KICHUS, paCCMaTPUBATh UX
KaK pecypc COOCTBEHHOTO Pa3BHTHS;

BBIXOJUTH 3a PaMKHU yqe6H0r0 npeaMeTa U OCYECCTBIIATH HeJ’IeHaHpaBJ’IeHHBII\/'I MMOMCK BO3MOKHOCTEH JJIsL
HINPOKOT'0 MEPeHoca CPECTB U CIIOCOOO0B ICHCTBYS;

BBICTpauBaTh MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAaHIUUEHHUS CO CTOPOHBI APYTUX
YYaCTHUKOB U PECYPCHBIEC OTPAaHIUCHHUS

MEHSTH U yIepKUBATh Pa3HbIC MO3UIMU B TO3HABATEIILHOM AEATEIHHOCTH.

KoMMYHHKATHUBHEIE VHUBEPCAILHBIE VUECOHBIE NENCTBUS

BrinyCKkHHK Hay4yuTCS:

OCYIIIECTBIIATH IETOBYI0 KOMMYHHKAITHIO KaK CO CBEPCTHUKAMH, TaK W CO B3POCIBIMH (KaK BHYTpH
o0pa3oBaTeIbHON OpraHu3alluy, Tak 1 3a €€ Mpe/IeiaMu), OA0UPaTh TAPTHEPOB IS SJIOBOM KOMMYHHUKAIIUH
HCXOJI U3 COOOpaKEHUI pe3yIbTaTUBHOCTH B3aUMOJICHCTBHS, a HE TUIHBIX CUMITATHA;

MIPH OCYIIECTBICHUH IPYIIIOBOH paboThl OBITh KaK PyKOBOAMTEIEM, TAK U WICHOM KOMaH/Ibl B Pa3HBIX POJISIX
(rerepartop ujciH, KPUTHK, UCTIONTHUTENb, BEICTYMAIOIINH, SKCIIEPT U T.1.);

KOOPJAMHHUPOBATH M BBIIOIHITH padOTy B YCIOBUSIX PEaIbHOTO, BUPTYATBHOTO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHS;

Pa3BEPHYTO, JOTUIHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIE30BAHUEM a/IeKBATHBIX (YCTHBIX U
MMACHMEHHBIX ) S3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOHQIMKTOTEHHBIC CUTYAIIUH U TIPEI0TBPAIaTh KOH(PIUKTH IO UX aKTUBHOU (a3bl,
BBICTPauBaTh JIEIOBYIO M 00pa30BaTeIbHYI0 KOMMYHHUKAIINIO, U30erast IMYHOCTHBIX OI[CHOYHBIX CYXKICHHU.



IIpenmeTHble pe3yJibTaThl.

BoinyckHuk Ha 6a30BOM YPOBHE HAYUMTCSI:

DIIeMEHTBI TEOPHUU MHOXECTB U MaTeMaTHYeCKOM JIOTUKHU

OmnepupoBaths Ha 6a30BOM YpoBHE1 MOHATHUSMH: KOHEUHOE MHOKECTBO, SIIEMEHT MHOXKECTBA, TOJMHOKECTBO,
nepeceueHre U 00beTMHEHNE MHOYKECTB, YACIOBBIE MHOKECTBA HA KOOPAMHATHOMN MPSIMOM, OTPE30K, HHTEPBAIT;
OTIepUpOBaTh Ha 6a30BOM YPOBHE MOHATHSAME: YTBEPKACHHUE, OTPHUIIAHNE YTBEPKACHUS, ICTUHHBIC U JIOJKHBIE
YTBEPXKACHUSA, IPUINHA, CIIEACTBHE, YaACTHBIN CIIydail 00IIIero yTBEPKICHHs, KOHTPIIPHMED;

HaXOJUTh MEPECCUCHUEC U OOBEIMHCHUE IBYX MHOXKECTB, MPE/ICTABICHHBIX Tpa)UYeCKH Ha YUCIOBOM MPSMON;
CTPOMTH Ha YHCIOBOM MPSMON OJMHOKECTBO YHCIOBOTO MHOKECTBA, 33JaHHOE MTPOCTEHILINMU YCIOBUAMU;
pacmo3HaBaTh JIOKHBIE YTBEPIKICHNUS, OIINOKH B PACCY)KICHHSX, B TOM YHCIIE C UCIOIb30BAHUEM
KOHTPIIPUMEPOB.

B nmoBcegHeBHOI KU3HU U IIpU U3Yy4YCHUU APYTIUX NpeIMETOB!:

HCMOJIb30BaTh YMUCIOBBIE MHOKECTBA HA KOOPJAWHATHOM MPSAMOU JJI1 ONMCAaHUSI pEATIbHBIX MTPOLIECCOB U
SIBJICHUM;
MPOBOJUTH JIOTUUECKUE PACCYKICHUS B CUTYalUsIX IOBCEAHEBHON KU3HU

Hucna 1 BEIPAKECHHUS

OrnepupoBaTh Ha 6a30BOM ypOBHE MOHITHSIMU: 1IEJI0€ YUCIIO, TETUMOCTh YHCell, 00BIKHOBEHHAs! IPO0b,
JeCATHYHAS IPO0b, pallMOHAILHOE YUCII0, TPUOIMKEHHOE 3HAUCHUE YMCIIA, YaCTh, JI0JIs1, OTHOIICHHE, IIPOIICHT,
MOBBIIIEHIE U MMOHIKEHNE HA 3aIaHHOE YMCIIO TPOIIEHTOB, MacITao;

OIepUPOBATh Ha 6A30BOM YPOBHE HMOHITHSIMU: JIOTapu(pM YHCIIa, TPUTOHOMETPHUYECKAS OKPYKHOCTD, TpayCHas
Mepa yriia, BeJIMYMHA YIi1a, 33 JaHHOT0 TOYKOH Ha TPUTOHOMETPHUYECKONM OKPYKHOCTH, CHHYC, KOCHHYC,
TAHT€HC U KOTAHTEHC YTJIOB, UMEIOLIMX MPOU3BOJIbHYIO BEIUUUHY;

BBITIOJIHATH apI/I(bMCTI/I‘ICCKI/IC HCﬁCTBHﬂ C LOCJIBIMU U palluOHAJIbHBIMU YUCJIaMU,

BBITIOJIHATH HECIJIOKHBIC HpeO6p330BaHI/Iﬂ YHUCJIIOBbBIX BBIpa)KCHHﬁ, CoACpKaAIUX CTCIICHU YUCLII, JII/I6O KOpHU U3
YHCeJI, JIUOO0 JIOTapru(hMbl YHCET,

CpaBHUBATh PAIIMOHAIBHBIC YHCIIa MEKITY COOOH;

OIICHUBATh M CPABHUBATD C PAI[MOHATBHBIME YHCIIAMH 3HAYCHHS I[€JIbIX CTETIEHEH YUCe, KOPHEH HATypaabHON
CTEIIEHHU U3 YUCEJ, JIOrapr()MOB YHCEN B MPOCTHIX CITyYasix;

n300pakaTh TOYKAMH Ha YUCIOBOM MPSIMOM II€JIbIe M PAI[HOHAIbHBIC YHCIIA;

n300pakaTh TOUYKAMH Ha YUCIIOBOM MPSIMOIA II€JIbIe CTETIEHHU YKCell, KOPHHU HATYPaIbHON CTEIIEHH M3 YHCEl,
sorapuMbl YKCEIT B IPOCTHIX CIYYasiX;

BBITIOJTHSITH HECIIOKHBIE TPe0Opa30BaHUs LENbIX U IPOOHO-PAIIMOHANBHBIX OYKBEHHBIX BBIPAKEHHIA;

BBIPa)KaTh B MIPOCTEHINNX CITydasix M3 PABEHCTBA OJHY TIEPEMEHHYIO Yepe3 IPyTHe;

BBIYUCIATH B ITPOCTHIX CIIyYasaX 3HAUCHUA YUCIIOBBIX U 6yKBeHHBIX BBIpa)KeHHfI, OCYIICCTBJIAA HeO6XOI{I/IMBIe
MOJICTAHOBKH U TIPeoOpa3oBaHUs;

n300pakaTh CXeMaTHIECKH yroJl, BeAMYMHA KOTOPOTO BHIpaKeHA B IpaLycax;

OIICHUBATh 3HAKK CHHYCA, KOCHHYCA, TAHT'€HCa, KOTAHT€HCA KOHKPETHBIX YTJIOB.

B noBceaHeBHOM JXU3HU U TIPU U3YYEHUH APYTHX YUEOHBIX IPEAMETOB:

BBIIIOJIHATH BBIYUCIICHMS [IPU PEILIEHUN 334 IPAKTHYECKOI0 XapaKTepa;

BBITTOJIHATH MPAKTUYECKUE PACUYETHI C HCIIOIb30BaHUEM IIPH HEOOXOANMOCTH CIIPABOYHBIX MAaTEPHAIOB U
BBIYUCIIUTEIILHBIX YCTPOMCTB;

COOTHOCHTH peajibHbIC BEIMUMHBI, XapaKTEPUCTHKH 00BEKTOB OKPY>KAIOLIEr0 MUPa C MX KOHKPETHBIMHU
YHUCJIOBBIMU 3HAYEHUSIMU;

HCTOJB30BaTh METOABI OKPYTIICHUS, MPUOIMKEHHSI U IPUKUIKH NPU PEIICHUH NPAaKTHUECKHUX 3a/1a4
[TOBCETHEBHOM XKHU3HU.

VYpaBHEHUS U HEPABEHCTBA

Pemats nuHelinbie YpaBHCHUA U HCPABCHCTBA, KBAAPATHBIC YPABHCHMU

1 3pecb 1 ganee: Pacno3HaBaTb KOHKPETHbIE NPUMEPDLI O6LLI,MX NOHATUI NO XapaKTeEPHbIM NPU3HAaKam, BbIMOJIHATb

AeﬁCTBMH B COOTBETCTBUU C onpeaeneHnem n I'IpOCTEﬁLUMMM CBOMCTBAMM NOHATUN, KOHKPEeTU3nNpOoBaTb Npumepamm

obLwme noHATUA.



e  pemars JorapupMUIECKUE YpaBHEHHS BU/A |Oga(bX + C) =d u npocreiimme HepaseHcTBa Buxa 10g, X < d ;

® pCIIaThb MOKa3aTCIIbHBIC YPABHCHUA, BUA abx +C= d (r):[e d MokHO MMpeaACTaBUTh B BUJAC CTCIICHU C

OCHOBAaHMEM @ ) M MpocTeiinme HepaseHcTBa BUaAa & < d (rme d MOXXHO NPeICTABHTH B BHJIE CTEIICHH C
OCHOBaHHEM A );
® [PUBOIMTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHIIIEr0 TPUTOHOMETPHUYECKOTO YPABHEHHUS BUIA: Sin X = a, COS
X=a, tg X =a, ctg X = a, rae a — TabNINYHOE 3HAYECHHE COOTBETCTBYIOIICH TPUTOHOMETPUUCCKOH (DYHKITHH.
B moBceiHEBHOM JKU3HHU U TIPH U3YUECHUH APYTHX MPEIMETOR:

®  COCTaBJIATH U pELIAaTh YPAaBHEHUS U CUCTEMBI YPABHEHUM MPY PELUIEHUH HECIIOKHBIX MPAKTUUECKHUX 3a/1au.
DOyHKIUU

e  OmnepupoBaTb Ha 0a30BOM YPOBHE MOHATUSAMU: 3aBUCUMOCTb BEIMYHH, QYHKIMS, apIYMEHT U 3Ha4E€HHE
(hyHKIIIH, 007aCTh OTpeIeTIeHust 1 MHOXKECTBO 3HAYeHNH (yHKIHH, TpaduK 3aBUCUMOCTH, Tpadpuk QyHKINH,
HyJ¥ (GYHKIWH, TPOMEKYTKU 3HAKOIIOCTOSIHCTBA, BO3pacTaHie Ha YHCIOBOM MPOMEXYTKE, yObIBaHUE Ha
YHCIIOBOM MPOMEXYTKE, HanOoJblliee 1 HaUMEHblIee 3HaueHHe (YHKLIUHN HA YUCIOBOM MTPOMEKYTKE,
nepuoauyueckas QyHKIHs, IEPHOL;

e OnepupoBaTh Ha 0A30BOM ypPOBHE MOHATUSIMU: IpsAMasi U 00paTHAs NPONOPLHOHAIBLHOCTD JIMHEHHAS,
KBaJpaTH4Has1, JjorapudpmMuyuecKkas 1 okazaTeabHas GyHKIUYN, TPUTOHOMETpHUYEeCKUE (QYHKIIUHY;

e pacmo3HaBaTh rpaduKu dEeMEHTapHBIX (YHKIWHN: PSMOI 1 00paTHO MPONOPLHUOHAIEHOCTH, JIMHEHHOM,
KBaJ[paTUYHOH, JTOrapru(PMUIECKON U MTOKa3aTeIbHOH (DYHKINH, TPUTOHOMETPUIECKUX (PYHKIIHII;

®  COOTHOCHUTH IpapviKy 37€MEeHTaPHBIX (YHKITHH: PSMON M 00paTHON MPOTOPIIMOHAIEHOCTH, JINHEHHOMH,
KBaIpaTHYHOM, IOTapH(PMHUECKON U TIOKa3aTeIbHON (QYHKIIUNA, TPUTOHOMETpHUIECKUX (QYHKIHH ¢ (hopMynamH,
KOTOPBIMH OHH 3a1aHbI;

HaXOJUTh MO0 rpaduKy IpUOIMKEHHO 3HAUCHUS (PYHKIIUU B 3aIaHHBIX TOYKaX;

e  OmpeAenATh 1o TpaduKy cBoiicTBa PyHKIMH (HYJIH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA, POMEXKYTKH
MOHOTOHHOCTH, HAaUOOJBIINE U HAMMEHBIIUE 3HAYCHUSI U T.11.);

®  CTPOUTH 3CKH3 rpaduka QyHKIHH, YAOBICTBOPSIOIIEH IPUBEICHHOMY HA00py YCIOBUH (ITPOMEXKYTKH
BO3pacTaHus / yObIBaHUS, 3HaUeHUE (PYHKIMU B 32IaHHOM TOUYKE, TOUKH SKCTPEMYMOB U T.1.).

B noBceaHeBHOMN JXU3HU U IIPU U3YYEHUH APYTHX MPEIMETOB:

®  OmpeAensaTh 1O TpadukaM CBOMCTBA peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH (HanOOoIbIINe U HANMEHBIITUE
3HAYEHUs], MPOMEKYTKH BO3pACTaHHS U YOBIBaHHUS, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA U T.11.);
®  VHTEPIPETUPOBATH CBOKWCTBA B KOHTEKCTE KOHKPETHON NMPAKTHYECKONW CUTYaIUH.
OneMeHThl MaTEMaTHYECKOTO aHAJIN3a

e  OmnepupoBaTb Ha 0230BOM YpOBHE IOHATHSAMU: IPOU3BOIHAS (DYHKIHNHU B TOUKE, KacaTeJIbHas K rpauky
(hyHKIIMH, TPOU3BOAHAS (DYHKITUH;

e  ONpeAeNATh 3HAYECHHE MPOM3BOAHOM (DYHKIMHU B TOUKE 110 M300paKEHHUIO KacaTeJIbHOH K rpaduKy,
MPOBEACHHON B 3TOM TOUKE;

®  pelaTh HECIIOXKHBIE 3a/la4W Ha IPUMEHEHHE CBSI3U MEX/Ty ITPOMEKYTKaAMU MOHOTOHHOCTH ¥ TOYKAMHU
9KCTpeMyMa (QyHKIMH, C OJJHOH CTOPOHBI, H IPOMEXYTKAMH 3HAKOIIOCTOSIHCTBA M HYJISIMU TIPOU3BOIHON 3TOM
(YHKINUY — ¢ APYTOH.

B noBceaHeBHOMN XKU3HU U TIPU U3YYEHUH APYTHX MPEIMETOB:

®  [OJIB3YsCh TpadKaMu, CPAaBHUBATh CKOPOCTH BO3PACTaHMUs (POCTA, TIOBBIIICHUS, YBEITUUEHUS U T.11.) WU
CKOpOCTH yObIBaHMSA (TIaIEHUS, CHUKEHHS, YMEHBIIICHNA U T.I1.) BEIUYHMH B peajIbHbBIX MPOIECCaX;
®  COOTHOCHUTbH I'pa(MiKH peaibHBIX MPOLECCOB U 3aBUCUMOCTEH € MX ONMUCAHUSIMHU, BKJIIOYAIOIIUMH
XapaKTePUCTUKU CKOPOCTU U3MEHEHHS (OBICTpPBIA POCT, IJIABHOE MOHIKEHHUE U T.11.);
®  WCHOJB30BaTh rpa)MKH peabHBIX MPOILIECCOB IS PEIICHHS HECIOKHBIX MPUKIATHBIX 3a/1a4, B TOM YHCIIE
orpeaensis o rpaduKy CKOPOCTh X0/1a Impoliecca.
CraTtucTrKa U TEOpUS BEPOSTHOCTEH, JIOTHKA U KOMOMHATOPHKA

e OnepupoBatrh Ha 02a30BOM YPOBHE OCHOBHBIMH OTHCATEIbHBIMH XapaKTEPUCTUKAMHU YHCIIOBOTO Habopa:
cpeaHee apudmMeTHuecKoe, MeinaHa, HanOoJIblliee U HANMEHbIIIee 3HAYCHHUST,
e  OmnepupoBaTh Ha Ga30BOM YpPOBHE MOHSTUSIMU: YaCTOTA U BEPOSITHOCTH COOBITHS, CITy4aiHbIil BEIOOD, OTIBITHI C
PaBHOBO3MOYKHBIMH 3JI€MEHTAPHBIMH COOBITHAMU;
®  BBIYHCIATH BEPOATHOCTH COOBITHI HA OCHOBE IOJICUETA YHCIIa UCXOOB.
B noBcenHEeBHOI KU3HU U IPU U3YUYEHHUU APYTUX MIPEIMETOB:



OIIEHMBAThH M CPAaBHUBATH B MTPOCTHIX CIy4asiX BEPOSATHOCTH COOBITHI B pEaTbHOM KU3HU;
YUTaTh, COMOCTABIIATH, CPABHUBATH, HHTEPIPETUPOBATH B IMIPOCTHIX CIy4asiX peajbHbIe JaHHBIC,
MpeJCcTaBIeHHBIC B BUJIE TAaOIHII, TUarpaMm, TpapuKoB.

TexcToBbIe 3agadn

Pemate Hec10KHBIE TEKCTOBBIE 33a4M PA3HbIX THUIIOB;

aHAJIM3UPOBATH YCIOBHE 331a4H, IIPU HEOOXOAUMOCTH CTPOUTH JUIS €€ PELICHNSI MATEMaTHIECKYI0 MOJIEIIb;
[IOHUMATh ¥ UCIOJIb30BATh IS PELICHU 3aJa4u HH(POPMALIUIO, IPEICTABICHHYIO B BUIE TEKCTOBOH 1
CHUMBOJIBHOM 3aIlMCH, CXEM, Ta0JIuLl, AMarpamMmm, rpadukoB, pUCYHKOB,;

JefiCTBOBATh 10 AITOPUTMY, COJIEPKALIIEMYCS B YCIIOBUU 33/1a4H;

HCTIOJIB30BaTh JOTMYECKHE PACCYKICHHUS TPH PEILICHUH 3a1a4H;

paboTtaTh ¢ U3OBITOUHBIMHU YCIIOBUSMH, BEIOUpAs 3 Bcel MH(OpMAaILNH, JTaHHbIE, HEOOXOAUMBIE [T PELICHUS
3ajauy;

OCYILECTBIISTH HECTIOKHBIN IepeOop BOZMOKHBIX PELICHUH, BEIOUPAsi U3 HUX ONTHMAIBHOE MO0 KPUTEPHUSIM,
c(OpPMYJIINPOBAaHHBIM B YCIIOBHH;

aHAJIM3UPOBATh U HHTEPIPETUPOBATH IOIYUYEHHbIE PELICHUS B KOHTEKCTE YCIIOBHSA 3a7a4uH, BEIOUPATh PELICHUS,
HE NMPOTUBOpPEYAIIEe KOHTEKCTY;

pemaTth 3a7a4n Ha pacueT CTOMMOCTH MTOKYTIOK, YCIIYT, OE3/10K U T.I1.;

pelaTh HECTIOXKHBIE 3aJa4H, CBA3aHHBIE C JI0JIEBBIM YYaCTHEM BO BIaJCHUN (QUPMOH, PEANPHUITHEM,
HCABUXKHMOCTBIO,

pelmaTh 3aga4u Ha IMMPOCTHIC IMTPOLICHTLI (CI/ICTCMI)I CKHIOK, KOMI/ICCI/II/I) 1 Ha BBIYUCIICHUEC CJIOXKHBIX ITPOLCHTOB B
Pa3IMYHBIX CXE€Max BKJIaAO0B, KPEAUTOB U UIIOTCK,

pelaTh NpakTHUeCKUe 3aJaud, TpeOyIoIne UCIOIb30BaHHUsI OTPULIATENbHBIX YHCEII: Ha ONpEaeICHHE
TEMIIEPaTyphl, Ha ONPEeICHUE MOJIOKEHNS Ha BpeMEHHOM ocH (10 HaIuel 3pbl U IIociie), Ha JBIKCHHE
JIEHEeKHBIX CPeACTB (PUXO0/pacxo), Ha onpeaeNieH!e TTyOUHBI/BBICOTHI | T.I1.;

HCIIOIL30BaTh IIOHATHE MacIITada JJIA HaXOXICHUS paCCTOHHI/Iﬁ " IJIMH Ha KapTaX, [J1aHaX MCCTHOCTH, IUIaHax
MIOMEILEHHH, BEIKpOKax, MpH padoTe Ha KOMITBIOTEPE U T.I1.

B noBceaHeBHOMN XU3HU U IPU U3YYEHUH APYTHX MPEIMETOB!

pelaTh HECIOKHBIC ITPAKTUYCCKUC 3aJa4l, BOBHUKAIONIUEC B CUTYalluAX HOBCCI{HCBHOI\/'I KHU3HU.

I'eomerpus

OmnepupoBats Ha 6a30BOM YPOBHE MOHATHSIMU: TOUKA, IPsAMasi, INIOCKOCTh B IPOCTPAHCTBE, MapaUICIbHOCTh U
MIEPIEHIUKYIISIPHOCTD NPSAMBIX U IIIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BH/IbI MHOTOTPaHHUKOB (TIpU3Ma, THpaMu/Ia, IpsSMOYTOJIbHEIN Mapaenenuie, Kyo);
n300paxkath u3ydaeMbie GUTYphl OT PYKH U ¢ IPUMEHEHHEM TPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB;

JenaTh (BHIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX UTYD: BUJ CBEPXY, COOKY, CHU3Y;
W3BJIEKaTh UHPOPMAIMIO O MTPOCTPAHCTBEHHBIX T€OMETPHUECKUX QUTYpax, MPEJCTABICHHYIO Ha YepTexax 1
PHUCYHKaX;

npuMeHsTh Teopemy lludaropa npu BEIYUCICHUH JIEMEHTOB CTEPEOMETPHUECKUX (QUTYD;

HaX0AUTbh 00BEMBI U TIOLIAIN [TOBEPXHOCTEH MPOCTEHILINX MHOTOTPaHHUKOB C IIPUMEHEHHEM (HopMyT;
pacno3HaBaTh OCHOBHBIE BUbI TEJl BpalleHHs (KOHYC, LIMIMHAP, cdepa U map);

HaXOIUTbh 00BEMBI U TIOLIAIN [TIOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHUKOB M TEJI BPALLIEHUS C IPUMEHEHUEM

hopmy.

B HOBCG,HHGBHOﬁ JKU3HU U IIPpU U3YUCHUU APYTUX ITPEAMCTOB:

COOTHOCHUTH a0CTPAKTHBIE TEOMETPUIECKIE MTOHITHS U (PaKThI C peATbHBIMH KU3HEHHBIMU 00bEKTaMU U
CUTYaIUsIMU;

WCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (DUTYD TS PEIICHUS THITOBBIX 3a/1a4
MIPAKTHYECKOTO COAEPIKaHUS;

COOTHOCHUTH IIJIONIAN IOBEPXHOCTEN TeJl OIMHAKOBOU (DOPMBI Pa3IMIHOTO pa3Mepa;

COOTHOCUTH 00BEMBI COCYZOB OJIMHAKOBOH (DOPMBI Pa3IUYHOTO pa3Mepa;

OLIEHMBATH (OPMY NMPABHIBHOTO MHOTOIPAHHUKA TTOCIIE CITUIIOB, CPE30B U T.I1. (ONPEEIsTh KOJINIECTBO
BEpIHH, pedep U TpaHel MOMyYeHHBIX MHOTOTPAHHHKOB).

BeKTOpBI 1 KOOpAWHATLI B IIPOCTPAHCTBE

OneprpoBats Ha 0a30BOM YPOBHE MOHATHEM JIEKAPTOBHI KOOPIWHATHI B IPOCTPAHCTBE;
HAXOJUTh KOOPJWHATHI BEPUIMH Ky0a M NPSMOYTOJIBHOTO Mapasuiesieuea.

Hctpus mateMaTuku



OnuceIBaTh OTAENTBHBIC BBIIAIONINECS PE3YIIbTATHI, TOMydYeHHBIE B X0/I€ Pa3BUTHS MaTEMATHKH KaK HAYKH;
3HATh MPUMEPHI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB B CBSA3U C OTEUECTBEHHON W BCEMUPHOU UCTOpUEN;
MMOHUMATh POJIb MAaTEMATHKH B pa3BuTHH Poccum.

MeTopI MaTEMaTHKH

[IpuMeHsTh U3BECTHBIC METOBI IPU PEIICHUH CTAHJAPTHBIX MaTEMAaTUUECKUX 3a]1aY;

3aMeyvaTh U XapaKTepU30BaTh MATEMATHUECKHUE 3aKOHOMEPHOCTH B OKPY>KAIOIIEeH NEeHCTBUTEILHOCTH;
MIPUBOJUTH IPAMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEH B IMIPHUPOJIE, B TOM YHUCIIE XapaKTEPU3YIOMINX KPACOTy
Y COBEPIICHCTBO OKPYKAIOIIET0 MUPa U MPOU3BEICHUI HCKYCCTBA.

BoinyckHuk Ha 6230BOM YPOBHE NOJIYYHMT BO3MOKHOCTh HAYUUTBCS

DIIeMEHTBI TEOPHUU MHOXECTB U MaTeMaTHYeCKOM JIOTUKHU

OmnepupoBaTh2 NOHATHAMHU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOKECTBA, TOJJMHOKECTBO, IIEpeceucHIe U
00beJMHEHNE MHOKECTB, YMCIIOBbIE MHOKECTBA HAa KOOPAWHATHOM NMPSMOM, OTPE30K, HHTEPBAJ,
MOJIyHHTEPBaJI, IPOMEKYTOK C BBIKOJIOTOM TOUKOH, rpahuuecKoe NpeACTaBICHIE MHOXKECTB Ha KOOPANHATHOM
IJIOCKOCTH;

OIEpUPOBATh MOHATUAMMU: YTBEPKACHHUE, OTPULIAHNE YTBEPKICHUS, HICTUHHBIE U JIOXKHBIE YTBEPKIACHUS,
MPUYHHA, CIECTBHE, YACTHBIN cy4ail OOIIEero yTBEPKACHUS, KOHTPIPUMED;

MMPOBEPATH NPHUHAJJICIKHOCTD 3JICMCHTA MHOKECTBY,

HaXOOUTh MEPECCUCHUEC U O6BCI[I/IH6HI/IC MHOXKCCTB, B TOM YHUCJIC ITPEACTABJICHHBIX Fp.':l(bH‘I@CKI/I Ha YHCIIOBOM
HIpSAMOM U Ha KOOPIAWHATHOM INIOCKOCTH;

MIPOBOJUTH AOKa3aTeIbHbIE PACCYXKACHUS U1 OOOCHOBaHMS HCTUHHOCTH YTBEPKIACHHMH.

B noBceaHeBHOMN )XKU3HU U IPU U3YYEHUH APYTHX MIPEIMETOB:

HCIIOJIb30BaTh YMCIIOBBIE MHOYKECTBA Ha KOOPAWHATHON MPSAMOM U HAa KOOPIAUHATHOM MJIOCKOCTH JUIsl ONTUCAHUS
peaIbHBIX TPOIIECCOB U SIBICHU;

MIPOBOJUTD JOKA3aTeIbHbBIE PACCYKACHHUS B CUTyallUsIX OBCEAHEBHOMN JKU3HU, IPU PEILIEHUH 33134 U3 JPYTUX
MIPEIMETOB.

Hucna 1 BEIPAKECHHUS

CB00OOIHO OTIEPUPOBATh MOHATHAMU: LIET0E€ YUCIIO, AEIUMOCTh YUCe, OOBIKHOBEHHAs! IpO0Ob, NeCsITUIHAS
IpoOb, paMOHATIBHOE YHCIIO, NPUOIIKEHHOE 3HAYCHUE YHCTIa, YaCTh, A0JIs, OTHOIIEHHE, IIPOLICHT, IIOBBILICHUE
Y TIOHIKEHHE Ha 33J]aHHOE YUCIIO MPOIIEHTOB, MacIITal;

TIPUBOJUTH NIPUMEPHI YHCEN C 3aJaHHBIMU CBOWCTBAMHU JICITUMOCTH;

OTIEPUPOBATH MOHATHSIMU: JIOTApU(M YHCIIa, TPUTOHOMETPHUYECKAsE OKPYKHOCTb, paJiHaHHas U rpajycHas Mepa
yria, BeJIHMYMHA YIJIa, 33/IaHHOT0 TOYKOM Ha TPUTOHOMETPHUECKOH OKPYKHOCTH, CHHYC, KOCHHYC, TAHT'€HC U
KOTaHT€HC YIJIOB, IMEIOLINX MPOU3BOJIEHYIO BEJIMUHHY, YHCIIA € U T;

BBHITIOJIHATH apuMeTHYECKHE IEHCTBHS, COUeTast yCTHBIE U MICbMEHHBIEC TPUEMBI, TPUMEHSISI TPH
HEOOXOJIMMOCTH BBIYMCIHUTENBHbIC YCTPOWCTBA,;

HAXOJIUTh 3HAYCHUS] KOPHS HaTypallbHOW CTENEHHU, CTENIEHHU C PAllMOHAILHBIM TTOKa3aTesieM, Jiorapudma,
MCTIOJNB3YS MPH HEOOXOIMMOCTH BBIYMCIUTENBHBIC YCTPOWUCTRA;

TOJIB30BaThCS OLIEHKOM W MPUKHUJIKOHN MPHU MPAaKTUIECKHUX pacyeTrax;

MPOBOJUTH IO U3BECTHBIM (JOPMyJIaM U IpaBUiiaM MpeoOpa3oBaHusl OYKBEHHBIX BBIPAKEHUH, BKIIOYAIOIINX
CTEIIEHH, KOPHH, JIOTapu(MBbl 1 TPUTOHOMETPHUYECKHE (HYHKLIUH;

HaXOJUTb 3HAYEHHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKCHUH, OCYIIECTBIISISI HEOOXOANMBIE TIOACTAHOBKU H
npeoOpa3oBaHUs;

n300paxkaTh CXEMaTHUYECKH yroJl, BEIMYMHA KOTOPOT'O BRIpakeHa B Tpajycax WM paJuaHax;

WCTIOJIB30BaTh MPH PEIICHUH 3aj1ad TaOJIUYHbIC 3HAUSHHSI TPUTOHOMETPHUYECKUX (DYHKIIMH YTIIOB;

BBITIOJTHSATH MEPEBO]I BETMYUHBI YTi1a U3 paJHaHHON MEphI B TPalyCHYIO U O0paTHO.

B moBcenHeBHOM KU3HU U NP N3YYEHUH APYTHX yUEOHBIX MPEIMETOB:

BBITIOJHATH JEHCTBHSI C YMCIOBBIMH JAHHBIMU [P PEIICHNH 33ad IPaKTHYECKOr0 XapakTepa U 3a1a4 13
Pa3nUYHbIX 00JacTell 3HAHUH, UCTIONB3YsI TPYU HEOOXOAMMOCTH CIIPABOYHBIE MATEPUAIIBI M BHIYUCIUTEIBHbIE
YCTPOKCTBA;

2 3pecb 1 ganee; 3HaTb onpeaeneHne NOHATUNA, YMETb NOACHATb €ro CMbIC/1, YMETb NCNON1b30BATb NOHATUE U €TI0

CBOWCTBA NpY NPOBeAEHMUM PACCYKAEHUI, peleHnn 3aaau.



OIIEHHBATh, CPABHUBATH U UCTIOIB30BATH MIPH PEIICHUH MTPAKTHYECKUX 3a/1a4 YHUCIIOBBIE 3HAYCHUS PEeaTbHBIX
BEJIMYHMH, KOHKPETHBIC YHCIIOBBIE XapaKTEPUCTUKN OOBEKTOB OKPYKAFOIIETO MUPA.

ypaBHeHI/I}I 1 HCPAaBCHCTBA

Pemarsp panroHanbHbIe, TOKa3aTeNbHBIE U JTOTapu(MUYECKIe YpaBHEHHUS 1 HEPABEHCTBA, IIPOCTEHIIIHE
HppalioHaIbHBIE ¥ TPUTOHOMETPUYECKHE YPaBHEHHS, HEPABEHCTBA M UX CHCTEMBI;

HCIIONIb30BaTh METO/IbI PEIICHUS YpaBHEHUMN: IPUBEACHNUE K BUAY «IIPOU3BEICHUE PABHO HYJIIO» WU «YaCTHOE
pPaBHO HYJIIO», 3aMEHa NIEPEMECHHBIX;

HCIIONB30BaTh METOJT MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB;

KCIIOJIb30BaTh rpapuecKuii METOI JJIsl TPUOJIMKEHHOTO PEIICHUS YPaBHEHUH U HEPABESHCTB;

M300paxaTh Ha TPUTOHOMETPUYECKON OKPYKHOCTH MHOKECTBO PEIICHUH MPOCTEHINNX TPUTOHOMETPUIESCKHIX
YpaBHEHUI 1 HEPABEHCTB;

BEITIONHATH 0TOOp KOpHEH YpaBHEHHUH WIIM PEUICHIH HEPABEHCTB B COOTBETCTBUM C JIOTIOTHUTEIbHBIMHI
YCIIOBUSIMHU M OT PaHHYEHUSIMIL.

B moBcenHEBHOM KU3HU U MIPH U3YYCHUHU JAPYTUX yUIEOHBIX MTPEIMETOB:

COCTaBJIATh U PeIlaTh YPAaBHEHUS, CHCTEMbI yPAaBHEHUH U HEPABEHCTBA IIPU PEIIECHUHU 33134 IPYTUuX y4eOHBIX
[IPEIMETOB;

HCIIONIb30BaTh YPABHEHUS U HEPABEHCTBA Ul IIOCTPOSHUS U UCCIICIOBAHUS ITPOCTENIIINX MATEMATUYECKUX
MOJIEJIEH PEAVIBHBIX CUTYalUil WIN IIPUKJIAJHbIX 3a1a4;

YMETh UHTEPIIPETUPOBATH MTOJIYYCHHBIN IIPU PELICHUHN YPABHEHUS, HEPABEHCTBA WK CUCTEMBI PE3YIbTaT,
OLIEHUBATH €T0 MPAaBJOINOA00HE B KOHTEKCTE 3aIaHHOM pealibHON CUTYalluy WU MIPUKIIAJIHON 3a1a4H.

OyHKIUU

OnepupoBaTh MOHATUSMH: 3aBUCUMOCTD BEJIMYHH, (PYHKIHS, apTyMEHT U 3HauYeHHe QYHKIUH, 001acTh
OIIpe/ieNIeHHs U MHOKECTBO 3HaYeHUH (PyHKIMHU, rpaduK 3aBUCUMOCTH, TpaduK GpyHKIMHU, HYyTH QyHKIHY,
MPOMEXYTKHU 3HAKOIIOCTOSHCTBA, BO3PACTAHNE HAa YUCIOBOM IIPOMEXYTKE, YObIBaHHE HA YUCIOBOM
POMEXYTKE, HAanOOJIbIIIee M HAaNMEHbIIIee 3HaUeHHEe (PYHKIIMH Ha YHCIIOBOM IPOMEKYTKE, IEPHOIMIECKast
(dyHKLUS, IEPUOJI, YETHAS M HeUeTHasl (PYHKLIUH;

OIIepUPOBATH MOHATHAMU: IIPpMasi U 00paTHast MPONOPIIHOHATBHOCTD, JIMHEITHAS, KBAApaTHIHAS,
norapupMHUIecKas 1 mokaszaTeiabHas QyHKIUH, TPHTOHOMETPUYECKHEe (YHKINY,

OIIpeIeNIATh 3HaUeHNE (PYHKIINH 10 3HAYECHHIO apTyMEeHTa IPH Pa3InIHBIX CrIoco0ax 3aganus QyHKINH;
CTPOUTH TpaKH NU3YIEHHBIX (PYHKIIHHL;

OIHMCHIBATh MO TPaUKy U B MPOCTEHIIMX CITydasx 1Mo popMysie IOBEICHNE U CBOWCTBA (QYHKIN, HAXOANUTH 110
rpaduky GyHKIMN HauOOJbIINE U HANMEHBIINE 3HAYCHUS;

CTPOUTH 3CKHU3 Tpaduka GYHKIUH, yIOBIETBOPSIONIECH IPUBEICHHOMY HA00PY YCIIOBHI (TIPOMEXKYTKH
BO3pacTaHus/yObIBaHMsI, 3HaUeHNE (YHKIIMU B 33JAHHOW TOYKE, TOYKH SKCTPEMYMOB, ACHMIITOTHI, HYJIH
(GYHKIUY U T.11.);

penath ypaBHEHHs, MPOCTEHIIINE CUCTEMbI yPaBHEHHH, UCTIONB3YS CBOWCTBA (DYHKIIMI U X IpadHKOB.

B noBceaHeBHOM XU3HU U TIPU U3YYEHUH APYTHX YUEOHBIX IPEIMETOB!

OTIPEIEIISATH 110 IpaKaM U HCIOIb30BATh JUIS PELICHUS TPHUKIIAJIHBIX 3a/1a4 CBOHCTBA PEabHBIX MTPOIECCOB U
3aBUCUMOCTEH (HauboIbIne 1 HauMEHbIITNE 3HAYCHUsI, IPOMEXYTKH BO3pacTaHus 1 yObIBaHUS (PYyHKIIHH,
MPOMEKYTKU 3HAKOIIOCTOSHCTBA, ACHMITOTHI, IEPUOJ U T.I1.);

HMHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYaLlUu;

OTIPEIEIISATH 110 IpadUKaM NPOCTEHINNE XapaKTEPUCTUKHU MIEPHOJANIESCKUX MPOIECCOB B OMOJIOTHH, 3KOHOMHUKE,
MY3BIKE, PaIMOCBSI3U U Jp. (aMILTUTYAA, IEPUOJ U T.IL.).

DJIeEMEHTHI MATEMATUYECKOTO aHAIN3a

OnepupoBaTh MOHATUSME: TPOU3BOIHAS QYHKIIMH B TOUKE, KacaTelbHas K rpaduKy GyHKINH, TPOU3BOTHAS
bynxumm;

BBIYHCIISTH TPOU3BOAHYIO OJHOUICHA, MHOTOWIEHA, KBAIPATHOTO KOPHS, IIPOU3BOTHYIO CYMMBI (DYHKIIHIA;
BBIYHCIISITH TPOU3BOHBIE DJIEMEHTAPHBIX (DYHKIINI 1 MX KOMOMHAIINHN, FICTIONIBb3YS CIIPABOYHbIE MaTepHalbl;
HUCCJICA0BATH B HpOCTef/’IIHHX cirydasax q)yHKHI/H/I Ha MOHOTOHHOCTb, HAXOJANUTh HaI/I6OHBHH/Ie U HAUMCHBIIINEC
3HaueHUs (PyHKINH, CTPOUTH rparKu MHOTOUWIEHOB M MPOCTEUIINX PallMOHATIBHBIX (DYHKITHI C
HCIOJIb30BAHUEM allllapaTta MaTEMaTU4YCCKOIO aHaJIn3a.

B moBcenHeBHOM KXU3HU U MIPH N3YYEHUH APYTHX yUEOHBIX MPEIMETOB:



pelaTh NPUKIAJIHBIC 3ala4i U3 6I/IOHOFI/II/I, (1)H31/IKI/I, XUMHUH, DKOHOMHKHU U APYTUX IIPEAMETOB, CBA3AHHBIC C
HCCJICA0OBAHUCM XAPAKTCPUCTUK PCAJIbHBIX MMPOLCCCOB, HAXOXKACHUCM HauOOJBIINX U HAUMEHBIIINX 3Ha‘leHHfI,

CKOPOCTH M YCKOPEHHUS U T.IL.;

HUHTCPIIPETUPOBATH MMOJYUCHHBIC PE3YJILTATHI.

CraTucTuka u TeOopus BCpOHTHOCTCﬁ, JIOTUKa U KOM6I/IH3TOpI/IKa

Nwmets mpeacTaBieHne 0 JUCKPETHBIX M HEMTPEPBIBHBIX CIIYYalHBIX BEIMIMHAX U PACTIPEICTICHHSX, O
HE3aBHCHMOCTH CITyYalHBIX BEIINUNH,

HUMETh MPEACTABICHUE O MATEMATUUYECKOM OXKHUJIAHUU U JUCTIEPCUU CIYYANHBIX BEIUUKH;

HUMETh MPEACTABICHUE 0 HOPMAIBHOM PacHpeIeICHUH U IPUMEPaX HOPMAIbHO PACIPEICICHHBIX CITyYailHbIX
BEJIMYUH;

MTOHUMATh CYTh 3aKOHA OOJBIIMX YMCEN U BBIOOPOYHOTO METOJa H3MEPEHHS BEPOSITHOCTEH;

VMMETH TpeCcTaBIeHne 00 YCIOBHOM BEPOSITHOCTH U O TIOTHOW BEPOSATHOCTH, MPUMEHATH UX B PEIICHUH 3a/1aY;
MMETh TPEACTaBICHIE O BAXXHBIX YACTHBIX BUJAX PACIIPEIEIICHNH 1 MPUMEHSATh UX B PEIICHUH 3a/1aY;

HAMETh MPEACTABICHUE O KOPPEISILIMY CITy4YallHbIX BEJIMYUH, O JIMHEWHON PETPECCHH.

B moBcenHEBHOI KU3HU M TIPH U3YYEHUU APYTUX MPETIMETOB:

BBIYHCIISATH WM OI[CHUBATH BEPOSTHOCTH COOBITUI B peallbHOM KHU3HU;

BBIOMpPATh MOAXOIAIIME METO bl IPEJCTABICHHUSI 1 00PaOOTKHU TaHHBIX;

YMETb pelllaTh HECJIOXKHbBIC 3a7aul Ha MPUMEHEHUE 3aKOHA OOJIBIINX YUCEI B COLMOJIOTHH, CTPaXOBaHHUH,
3IpaBOOXPaHCHUH, 00CCIICUCHUH OS30MMaCHOCTH HACEICHHSI B YPE3BBIYAMHBIX CUTYAITHIX.

TekcToBEIE 3a0aun

PCHIaTI) 3aJauu pa3HBIX THIIOB, B TOM YHMCJIC 3aJa4l HOBLIH.[CHHOﬁ prIlHOCTI/I;

BBIOMpATh ONTUMAJIBHBIN METO/ pellIeHus 3a1a4l, pacCMaTpHUBasl pa3IMuHbIe METOBI;

CTpOI/ITI) MOJCJIb peHleHI/Iﬂ 3a1a4u, HpOBOI[I/ITI) J0Ka3aTCJIbHbBIC paccyxcz[eHH;{;

peuiath 3aja4uu, TpeOyroIme nepedopa BapuaHToOB, IPOBEPKU YCIOBHIA, BRIOOpA ONTUMAJILHOTO PE3y/IbTaTa;
aHaJ’IPI?;HpOBaTb n I/IHTCpHpCTI/IpOBaTL pe3yJII>TaTI)I B KOHTCKCTEC YCJ'IOBI/I}I 3aJa4u, BI)I6I/IpaTI> pCHIeHI/I}I, HC
MPOTUBOPEYAIIUE KOHTEKCTY;

MEPEBOIUTH MPU PEIICHUH 337249l HHPOPMAITUIO U3 OTHOH GOPMBI B APYTYIO, HCIOB3Ys IPU HEOOXOAUMOCTH
CXEMBI, TaOIHUIIBL, TPAUKH, THArPAMMEI;

B noBce1HEBHOM KU3HU U IIPUA U3YYEHUU IPYTUX NIPEIMETOB:

pemaTh NPAKTUICCKUE 3aAa9U U 3a/1a4r U3 APYTUX MMpeaAMETOB.

l'eomerpus

OneprpoBaTh NOHATUSAMH: TOUKA, MPsIMast, TNIOCKOCTh B IPOCTPAHCTBE, MapauIeIbHOCTh U
MIEPIEHIUKYISPHOCTh MPSAMBIX H IJIOCKOCTEH;

MPUMEHSTD JJIsl pELICHHs 33/1a4 reoMeTprUYecKre (haKThl, €CIIM YCIOBHsI IPUMEHEHUS 3a/1aHbl B SIBHOU (opMe;
pemaTh 3aaui Ha HaX0XKICHUE T'eOMETPUUECKUX BEJIMUMH 110 00pas3aM WK ajJropuT™Mam;

nenath (BBIHOCHBIE) TUIOCKHE YEPTEXU U3 PUCYHKOB 00BEMHBIX (DUTYp, B TOM YHCII€ PUCOBATh BUJ CBEPXY,
cOOKy, CTPOUTH CE€UEHHsI MHOTOI'PAaHHUKOB;

W3BJIEKaTh, HHTEPIIPETUPOBAThH H NIPE0OPA30BBHIBATH HMHPOPMAITUIO O TEOMETPHUECKIX UTYpax,
[IPEJCTaBICHHYIO Ha YepTexkax;

MPUMEHSTh TeOMeTpru4ecKkre QakThl JJisl pelIeH s 3a]1a4, B TOM YHCIIE TPEANOIararolnX HECKOIbKO MIaros
pelieHus;

OIMCHIBATh B3aMMHOE PACIIOJIOKEHHE MPSMBIX U IFIOCKOCTEH B POCTPAHCTBE;

(hopMynupoBaTh CBOWCTBA U MPU3HAKH QUTYD;

JIOKa3bIBaTh TEOMETPUUECKHE YTBEPKICHUS;

BJIaJIETh CTAHJAPTHOM Kiaccu(UKalMel MPOCTPaHCTBEHHBIX (GUryp (MUpaMHIbI, IPU3MBI, apaJlIeIeUuIe /Ibl);
HaXOJIUTbh 00BEMBI U TIOLIAIN [TOBEPXHOCTEH T€OMETPUIECKUX TeJl C IPUMEHEHHEM (HOopMyIT;

BBIYHCIIATH PACCTOSIHUSI U YTIIBI B IPOCTPAHCTBE.

B HOBCCZ[HGBHOﬁ JKU3HU U IIPpU U3YUCHUU APYTUX TPECAMCTOB!

WCIIOJIb30BaTh CBONCTBA T€OMETPHUYECKUX (DUTYD IS pelIeHuUs 3a/1a4 MPAaKTHIECKOT0 XapakTepa 1 3a/1a4 U3
IpyTUX obnacTeil 3HaHWH.

BeKTOpBI 1 KOOpAWHATLI B IIPOCTPAHCTBE



e OmneprpoBaTh NOHATUSIMH JIEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPIWHATHI BEKTOPA, YTOJI MEXIy BEKTOPaMH, CKAISIPHOE MTPOU3BEICHIE BEKTOPOB, KOJUTMHEAPHBIE
BEKTOPHI;

®  HaxXOJWUTh PACCTOSIHHE MEXKIY JBYMS TOUKAMH, CYMMY BEKTOPOB U MIPOU3BEACHUE BEKTOPa HA YUCIIO, YIOJI
MEXKy BEKTOpaMH, CKaJIsipHOE MIPOU3BEACHHUE, PACKIIAABIBATh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPaM;

e  3a7aBaTh IJIOCKOCTH YPaBHEHHEM B IEKAPTOBOM CHCTEME KOOPIUHAT;

e  pemaTh MpOoCTeHIre 3aa9i BBEIEHHEM BEKTOPHOTO Oasuca.

Hctpus maTeMaTuku

° HpeI{CTaBJ’I}ITb BKJIa[J BbIJAOMIUXCA MAaTEMATUKOB B Pa3BUTHUC MATEMATUKN U MHBIX HAYUYHBIX O6J'IaCTCI71;
® [IOHHUMATh POJIb MATCMATHUKHU B PA3BUTUHU Poccuun.
MGTOI[BI MAaTCMAaTHKHU

° Hcnonbs30BaTh OCHOBHEIC METOJbI 1O0KAa3aTCJIbCTBA, MIPOBOJAUTH JOKA3aTCJILCTBO WU BBIIIOJIHATE OIIPOBCPIKCHUC,
° MNPUMCHATH OCHOBHBIC METO/JbI PCIICHUA MAaTCMAaTUYCCKUX 3adaY,
° Ha OCHOBC MaTCMaTHYCCKHUX SaKOHOMepHOCTGﬁ B IPpHUPOJAC XapaKTCPU30BaATh KPACOTY U COBCPILICHCTBO

OKpYXXaroumero Mmupa u HpOI/I3BCI[€HI/II\/'I HUCKYCCTBaA,

° MNPpUMCHATH HpOCTCfIHIHe mporpaMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHUKAITMOHHBIC CUCTEMbI IPHU PCUHICHUN

MaAaTCMaTHUYCCKHX 3aJay.

COJAEP/KAHHUE 10 kaacc

e Moaynb «Ymcaa. IlpeodpazoBanus»

JenumocTs 1ensix ynces. IIpocTsie U cocTaBHbIE YMCIIa, Pa3okKEHHE HATypaIbHOIO YUCIIa HAa IPOCThIE
MHOUTenu. [IpusHaku nenumoctu. Teopema O JelNeHMHM € OCTaTKOM. B3auMHO IpocTele 4ucIa.
HauGonpmmii oouuii nenurens. HanMmenpiee ooiee kpataoe. [IpocTsie uncna.

[IpeoOpa3oBaHusi UppalMOHAIBHBIX, I1OKA3aTENIbHBIX, JIOTAapU(PMUUECKUX, TPUTOHOMETPUUECKUX
BbIpakeHUIl. CpaBHEHUE JEMCTBUTEIbHBIX YHCE.

e Moaynb«MHoOrowiensl. AJre0panyecKkne YpPaBHEHHS.»YPaBHEHUS B LEIBIX YHCIAX.
PaBHOCHIIBHOCTD  ypaBHEHUH. VYpauenust Buna P(x)-Q(x)=0. VYpaBHeHHs, coIepKalluie
MIEPEMEHHYI0 10 3HaKoM Mojayis. HecrtanpapTHble nOpueMbl pELICHUS  ypaBHEHUM.
Vcnonb3oBaHue cBOMCTB (GyHKUMHA A pelieHus ypaBHEHUH. Pa3nuuHble MeTOnAbl pelIeHHs
cucteM ypaBHeHMH. OrmpeneneHue napamerpa. PernieHue ypaBHEHUMH, COIEpKallUX MapaMeTphl.
Pemenne cuctem ypaBHEHMI ¢ IapaMeTpaMH.

e Moayab «YpaBHEHHUS U CHCTEMbI YPABHEHUI.»
olnpejiefieHHasl CUCTeMa 3HaHWM, yMEHHUE IO0JIb30BaThCsl Pa3sHbIMU MaTEMAaTUYECKUMU SI3bIKaMH,
pacro3HaBaTh CTaHAApTHBIE 3aJjaud B pa3HOOOpa3HbIX (opmynupoBkax. IIpoBepka yBepeHHOTo
BJIaJICHUs (OpPMaAIbHO-ONIEPATUBHBIM ANreOpanyeckuM ammapaTroM, CIOCOOHOCTH K HMHTErpaluu
3HaHUI W3 pa3IWYHBIX TEM Kypca, BiaJeHHe IIUPOKUM HAaObOpOM NPUEMOB M CIIOCOOOB
paccyxaeHus. J{omKHBI MPOJEMOHCTPUPOBATH YMEHHME MaTeMaTHYeCKH TI'PaMOTHO 3aIllucaTh
peleHue, IpuBO/Is IpU 3TOM HEOOXOAUMBIE OSCHEHHS.

e Moayab «®ynkuuu. KoopauHarsl u rpagukm»

I'paduxu ypaBHenuil. I'paduyeckuii crocod mpexacraBieHus nHpopmanuu. «CUUTHIBAHHE» CBOWCTB
¢yskun no e€ rpaduxy. [loctpoenne rpadukoB pyHKINN U 3aBUCUMOCTEN, COJEPKAIIMX 3HAK MOIYIISL.

e Moayas «TekcroBbie 3ag1aumn»

[TpakTMKO-OPHEHTUPOBAHHBIE 3aJaud. 3aJayd Ha MPOLEHTHl. 3aJaud Ha JBM)KEHUE. 3aJaud Ha
IBUKEHHME 10 peke. 3aJaud Ha JBUKEHHME IO OKPY)KHOCTH. 3aJaud Ha ONpEJeNIeHUE CpelHEW CKOpPOCTH
JBIDKEHUS. 3a/1aui Ha COBMECTHYIO paboTy. 3ajaun Ha CMECH U CIUIaBBL. 3aJjauu Ha pa30aBieHue.

[Tpocreitmue 3anaun ¢ puzndeckumMu popMynaamMu. 3aauu ¢ PU3NIECKUM COACPKAHUEM, CBOISIIINECS
K PELICHUIO JUHEHHBIX U KBaJIpaTHBIX YpaBHEHUN 1 HepaBeHCTB. HaxokJeHHe HaMMEHbBILIEro TO0CTaTOYHOTO
1 HauOOoJIbIIEro BO3MOKHOTO KOJIMYECTBA.

e Moayanb «HepaBeHCTBA H CHCTEMBI HEPABEHCTB»

Jloka3aTenbCcTBO HEpaBEHCTB. Pas3nnuHbple METOABl PELICHMS HEPABEHCTB. AJTOPUTM  pPELIEHUS
HEPABEHCTB C MNEPEMEHHOM 0J1 3HaKOM MoayJid. Pa3nuuHbie MeTOIbl pelieHns cucTeM HepaBeHCTB. CucTeMbl
HEPaBEHCTB COJIEPKAIUX NTEPEMEHHYIO o] 3HaKOM MoayJist. OO0OIIEHHBIH METO] UHTEPBAJIOB IPU PEIICHUU
HEPABEHCTB.

e Moayas «Tpuronomerpus»



IIpocreiimne TpUrOHOMETpUYECKHE YypaBHEHMs. [IpukinagHele 3a1aduy, CBOASILNMECS K PELICHUIO
MPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHEHHH W HepaBeHCTB. O0ilacTh 3HAYEHUW TPUTOHOMETPUUYCCKUX
¢bynkuuii. Perenne TpUroHOMETPUYECKUX YpaBHEHUH, HEPABEHCTB U UX CHCTEM, COJACPIKAIINX MEPEMEHHYIO
oJ 3HaKoM Mopayis. Pemienue Oosiee CIOXKHBIX TPUTOHOMETPUYECKMX YPABHEHUH M HX CHCTEM, C
IIPUMEHEHUEM HECTaHAAPTHBIX MeETONOB. lCnosb30BaHME OCHOBHBIX CBOMCTB TPUIOHOMETPUYECKHUX
GbyHKUMH B 3ajjayax ¢ mapamerpaMmu. TpuroHoMeTpudeckue ypaBHEHHs, CUCTEMbl YpaBHEHUH, COAeprKallue
rapamerp.

11 kaace.
Monyib «@uHAHCOBasi MATEMATHKA»

B m1000M M3 COBpeMEHHBIX KYpCOB SKOHOMMKHM HCIHOJB3YEeTCS MaTeMaTH4YecKUil —ammapar.
[IpodeccuonanbHoe 3aHATHE OM3HECOM TpeOyeT, MpeXIe BCEro, YMEHHs OLEHHBATh BCE BO3MOXKHBIC
BapHUaHTh! (PMHAHCOBBIX MOCIEICTBUI IPU COBEpIIEHUH 11000 crenku. LlenTpanbHas nmpobieMa 3KOHOMUKH
— 9T0 mpolieMa pPalMOHATBHOTO BBIOOpa, JUISI 3TOTO HEOOXOJUMBI OIpeNeNeHHbIe 3HaHUS B 00JacTu
(MHAHCOBBIX BBIUMCIIEHUH, OCHOBAHHbIE Ha TEOPUM U IMPAKTHKE KOJIMYECTBEHHOI'O (PMHAHCOBOI'O AHAIM3a.
Ponp MmaTemaTH4eCKUX METOIOB B SKOHOMHUKE IIOCTOSIHHO BO3PacTaeT.

e Moayib «YpPaBHEHHUS U CUCTEMbI YPAaBHEHH.»
IIpeoOpa3oBaHusi MppPALMOHANBHBIX, MOKa3aTEIbHbIX, JIOrapu(MUUECKUX BblpakeHUil. Pazmuunble
METOJIbl ~ pEIICHUs JIMHEHHBIX, KBAJApPaTHbIX, KyOMYECKMX YpaBHEHUMN, HPPALUOHAIBHBIX,
[0Ka3aTeJbHbIX, JIOrapu(PMUUECKUX YPaBHEHU.

e Moayas «IliianumMerpudeckue 3a1a4u.»

MHuoroyroiabHUKUA. OKpYKHOCTb. YTJIbI B OKpPY)KHOCTH. BrucaHHas M oOmnucaHHasi OKPYKHOCTH.
[Tnomaau mnockux ¢uryp. I[IpaBunbHble MHOrOYroabHUKU. BekTopel. CkajisspHOE IPOU3BEEHUE BEKTOPOB.
Merton koopauHar. [lTannMeTpruyecKue 3a1a4n NOBBILIEHHON CI0KHOCTH.

e Monayas «IIpousBogHasi M ee MIPUMEHEHHE»

@uU3nYeCKUl U reOMETPUUECKUI CMBICI ITPOU3BOJHOM. [TpousBosHas U uccienoBaHuE (YHKIHM.
Bospacranue u yopiBaHue ¢pyHKIUU. DKCTpeMyMbl. UTeHne rpadukoB QyHKIUH U rpaduKOB POU3BOTHON
¢byukun. Hanbomnpiiee 1 HauMeHbllee 3Ha4eHUE PYHKIINU.

e Moayab «KomOnnaTropuka. Teopusi BeposiTHOCTEi»

Komb6unaropuka. [Toouepenusiii 1 0lHOBpEMEHHBII BbIOOpP. PazMelieHus ¢ mOBTOPEHUSIMHU, COUETaHUS
¢ noBTopeHusamMu. IlepecranoBku. BepostHocTs. HacToTa COOBITHS, BEPOSITHOCTh. PABHOBO3MOYKHBIE COOBITHS
U MOJICYET UX BEPOATHOCTU. ['eoMeTpuueckas BepOSTHOCTb. BeposTHOCTH cOObITHI. Y ClI0BHAsE BEPOSITHOCTD.
HezaBucumoctb coObiTHil. BeposTHocTh mnpousBeneHHs He3aBHUCUMBIX coOblTuil. ®opmyna bepHymmu.
Pemenue 3anau. Cratuctuueckue naHHble. [IpencraBneHne AaHHBIX B BHUJE TaONMII, AUarpaMM, rpaukos.
[ToHsATHE O CTATUCTUYECKOM BBIBOJIC HA OCHOBE BBHIOOPKH. [ToHATHE M pUMEpHI CiTydaifHbIX COOBITHI.

e Moaynb «CTepeoMeTpuyeckue 3a1a4m»

IIpsiMble M TIIIOCKOCTH B IIPOCTPAHCTBE. YTOJ MEXKAY CKPEHIMBAOMMMUCSA NPSIMBIMH. YTOJ MEXKIY
IPSAIMOM U IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTAMH. PaccrosHue B mpocTpaHcTBe. MHOIOrpaHHUKM U HX
cBoiicTBa. [Tnomanu nosepxHocty U 00beMbl Tell. COOTHOIIEHNE MEKTY 00beMaMu OJOOHBIX TEJl.

Bekrtopsl. CkanspHOe IpOU3BEIEHUE, YTOJI MEXAY BEKTOpaMU. MeTol KOOpAMHAT B IPOCTPAHCTBE.

e Monayas «Pemienue TeCTOBBIX 3aaHUI»

Ner/m | HaumeHoBanue Moayneit | Kon-BowacoB | Vpoxu | Koutp.paGotsi

10 knace

1 Monayns «Hucna. [IpeobpazoBanus» 8 7 1

2 Moy «MHorouseHsl. Ainredpanyeckiue ypaBHEHHs.» 9 8 1

3 Monaynb «YpaBHEHHS, CHCTEMbl YPaBHEHUI) 8 7 1

4 Monaynb «@ynkiun. KoopauHaTsl v rpadukm 14 13 1

5 Monyns «TexcToBbie 3agaumy 8 7 1

6 Monynbs «HepaBeHCTBa, CUCTEMbBI HEPABEHCTBY 10 9 1

7 Monynb «TpuronoMeTpus» 11 10 1
Hroro: 68 61 7
11 knace

1 Mopynbs «DUHAHCOBAsE MAaTEMATUKAY 8 7

2 Monynb «YpaBHEHUS, CUCTEMBI YPABHEHUI) 12 11 1




3 Mopynb «IlimanuMmeTpruyeckue 3aaaum» 12 11 1
4 Monyns «IIpon3BoaHas 1 €€ MPUMECHECHHE) 10 9 1
S) Monyns «Kombunaropuka. Teopust BeposiTHOCTE 8 7 1
6 Monyinp «CTepeoMeETpUYECKUE 3a0aUn» 10 9 1
7 Mopynb «PenieHne TeCTOBBIX 3aaHui» 8 7 1

HTtoro: 68 61 7




YYEBHO-TEMATUYECKHUH ILIAH

«IIpaKkTHKYM pelieHHsI MaTeMaTHYeCKHX 32124

Conep:kanue y4eOHOIro MaTepuaJia

Kos-Bo uacos

10 kiaacc

Mopnyas «Yucaa. IIpeodpazoBanusny

HeJ’II/IMOCTB OCJIBIX YHCCII

HeJ’II/IMOCTB CYMMEI U IPOU3BEACHUA

HpI/ISHaKI/I JACIIMMOCTH

Teopema 0 IeJIEHUU ¢ OCTaTKOM

Bzanmuo IIPOCTHIC YKCJIa

CpaBHeHI/Ie ﬂeﬁCTBHTeHBHBIX YHUCCII

CpaBHEHHE IEWCTBUTEIIBHBIX YHCEI

Pemenue

Moayab «MHOrowieHsl. Ajlredpanyeckue ypaBHeHHUs .»

MHOrowieHsl OT OAHOTO IEPEMEHHOTO

Cxema I'opHepa

Muorounen P(X) u ero kopens. Teopema be3y.

Anrebpanyeckoe ypaBHeHue. Cnenctue u3 reopeMsl besy.

Pemenue anre6panqecm/lx ypaBHeHI/Iﬁ Pa3JI0KCHUEM Ha MHOKUTCIIN.

Jlenumocts aByanenos (X" +a™ ; (X" - a™; Ha (x+a) ; (X —a).

CI/IMMeTpI/ILIHI)IC MHOI'OYJICHBI.

CDOpMy'J'IBI COKpAI€HHOI'O YMHOXCHUS. bunom HeroTona.

Cucremsl ypaBHEHUI

Mopnyab «YpaBHeHHs, CHCTEMbI yPaBHEHUI»

ypaBHCHI/IH B OCJIBIX YHUCIaxX

ypaBHeHI/IH B IIEJIBIX YMCJIaX. PABHOCUIIBHOCTD ypaBHeHI/Iﬁ

Hcnonb3oBanne CBOMCTB (PyHKUIMU JJIs PELLICHUS] ypaBHEHUI

Hecrannapraslie NpuéMsl pelieHus ypaBHEHUN

Cucremsl ypaBHEHUI

Omnpenenenue napamerpa. Pemenue ypaBHeHHil ¢ mapamerpamu

Pemenne ypaBHeHUI U CUCTEM ypaBHEHHUN C TapaMeTpaMu

PazauuHbIe MOAXOABI K PCHICHUTO ypaBHCHI/Iﬁ 1 CUCTEM

Rl Rk Rrlol R kR, Rl R PP Rrlo] R PP, R, Rk,

Moayab «®@ynkunu. Koopaunarsl u rpagpukm» 14
YTo MOXKHO YBHUJIETh, IV HAa TpaduUK. 1
XapakTepHbI€ TOUKH, ACUMIITOTBI, BBIITYKJIOCTb , YETHOCTb, 1
NEPUOIUYHOCTb, BO3PACTAHUE. ..

[TocTpoenue rpapuKoB. 2
I'paduku ypaBHEeHuU 1
I'padmueckuit cnocob mpeacTaBieHus nHGOpMaLun 1
«CuuTbIBaHNE» CBOMCTB (DYHKIMH IO €€ TpapuKy 1
[Toctpoenue rpadukoB QpyHKIIMI U 3aBUCUMOCTEHN, COAEpKAIINUX 3HAK 1
MOJLYJISI

[Toctpoenue rpagukoB (pyHKIMIA U 3aBUCUMOCTEH, COZIEpIKaAIINX 3HAK 1

MOYJIsSt




[TocTpoenne rpaKOB TPUTOHOMETPUUYECKUX (PYHKIIUH

HccnenoBanue u mocTpoeHue rpagukoB GyHKIUN

[TpakTrkym Mo mocTpoeHuro rpadhukoB GyHKIHHA. 3a9éT

Monayasb «TekcToBble 3agaumn»

3amaun HA IBUKECHUE

3aayi Ha COBMECTHYIO paboTy

HpOHeHTHBIe BBIYUCJICHUA B )KU3HCHHBIX CUTYyallUAX

3anauu, cBsI3aHHbIE ¢ 0AHKOBCKUMH pacuéTaMu

33[[3‘11/1 Ha CMECH, CILJIaBbl, PaCTBOPBLI.

33[[3‘11/1 Ha OIITUMAJIbHOC PCUHICHUEC

Pemenus 3aaa4 pa3sHbIX TUIIOB

[IpakTuKyMm 1o peuieHuro 3aaa4

Rl R PR RN

Monyab «HepaBeHcTBa, CHCTEMbl HEPABEHCTB»

-
o

JloKa3aTenbCTBO HEPABEHCTB

I/IppaL[I/IOHaJ'II)HI)Ie, IIOKa3aTCJIbHBIC

Jlorapudmuueckrue HepaBeHCTBA

Pazauunsie MCTOJbI pCHICHUSA HCPABCHCTB

AJIFOpI/ITM peICHUA HCPABCHCTB C nepeMeHHoﬁ o 3HakOM MOAYJIb

Cucremsl HCPABCHCTB

Meron nHTEpBaANOB

O0600MIEHHBIN METOJT MHTEPBAJIOB

[ O] TS TSN (TSN I O (TSR] TS (S

Moayas «Tpuronomerpus»

-
-

Tpuronomerpuyeckue ypaBHEHUs

N

Tpuronomerpuueckue ypaBHEHHs U BBEICHUE BCIIOMOIaTEIbHOIO
aprymeHTa

-

OI[HOpOI[HbIe TPUTOHOMCTPHUYCCKUC YPABHCHUS

MeToj 3aMEHBI HCpCMeHHOﬁ " YHUBCPCAJIbHAA MIOACTAaHOBKA

CucreMbl TPUrOHOMETPUUYECKUX YpaBHEHUM

CucreMpl TPUrOHOMETPUUYECKUX YPABHEHUM

HpOCTCfIH.IHG TPUTOHOMCTPHUYCCKUEC HCPABCHCTBA

[Ipocreiimme TPUroHOMETPUUIECKNE HEPABEHCTBA

Rl N -

Hroro:

11 kiaacc

Monyab «@PUHAHCOBAs MATEMATHKA»

Bxiaabe:

Kpenutsr.

3ajaun Ha ONTUMAJIBHBIN BBIOOD.

Paznrblie 3amaumn.

NN DN O

Moayab «YpaBHeHHs, CHCTeMbl YPABHEHUI»

=
N

[TpeoOpazoBanms UpparmOHATHHBIX BEIPAKCHUM.

ITpeoOpa3oBanus 1orapu(pMUIECKUX BBIPAKECHHMN.

Hpeo6pa30BaHmI TPUTOHOMCTPUUICCKUX BBIpa)KCHI/II\/'I.

TexcToBBIE 3a/1aUN

MerToab! pereHus TMHEHHBIX, KBaIpaTHBIX, KYOMUECKUX ypaBHEHUN

MeTtonpl peHICHUS UpPALIUMOHAIIBHBIX ypaBHeHHfI, HCPAaBCHCTB U UX CUCTCM.

MGTOJII)I PEIICHUA MMOKA3aTCIbHBIX ypaBHeHHfI, HEPABCHCTB U UX CUCTCM.

Mertoap! pereHust JorapupMUUECKUX ypaBHEHUN, HEPABEHCTB U UX

NININIDN|FPIFPI -




CHUCTEM.

Moayas «IlnannMeTpuyecKue 3a1a4mu»

=
N

MHOroyrojabsHUKY U UX CBOMCTBA.

TpeyronbHUK. YeTbIpeXyroJIbHUKU.

Oxpyx)HOCTb U Kpyr. OKpY>KHOCTb U TPEYTOJIbHUK.

MHOrorpaHHuKH.

Tena BpaieHus.

OOBeMBI MHOTOTPAHHUKOB.

OO0BEM COCTaBHOTO MHOTI'OI'paHHHKaA.

OOBembl Ten BpalleHusl.

IIpukiiagnas reomerpus

(O] I O] SN [ O I Y TS [T [

Monayab «IIpou3BogHasi M ee MPpUMEHEHHE»

-
o

I'eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM

I'eomerpuueckuii U GU3NIECKUN CMBICT IPOU3BOTHOMN, pEIICHUE 3a/1a4

HccnenoBanue GyHKIMH C TOMOIIBIO TPOU3BOJHOM, BO3pacTaHHE U
yObIBaHnEe GYHKINU

R

HccnenoBanue GyHKIUH C TOMOILBIO IPOU3BOHOM, TOUKH IKCTpEMyMa
byHKIHH.

-

Haubonbiiee n HanMeHblee 3HaYCHUE (DYHKIIUA

Urenue rpadukoB QyHKIUN

Yrenue rpa)ukoB MPOU3BOIHON (PYHKIIUU

Pemenue 3agau

Moayab «KomOunaropuka. Teopusi BeposiTHOCTEID)

KomoOunatopuka. [loouepéanplii 1 0THOBPEMEHHBIN BHIOOD

Pazmemienuss ¢ NOBTOPEHUSIMH, COYETAaHUS C  HOBTOPEHUAMM.
IlepecTaHoBKH.

RN N -

BepositHocTh. PaBHOBO3MOKHBIE COOBITUSL U TMOACUYET UX BEPOSTHOCTH.
I'eomeTpuyeckas BEpOATHOCTh

VYcnoBHas BepodTHOCTb. He3aBucMMOCTh  COOBITHI, IpOU3BEAECHUE
BEPOSITHOCTEH HE3aBUCHMBIX COOBITHIH

Pemienue 3ama4 Ha HaXOXKACHHUE BEPOATHOCTHU

IloHsTHE O CTATUCTHYCCKOM BBIBOJAC Ha OCHOBEC BBI60pKI/I

Pemenue 3agad mo TCOPHU BEPOATHOCTH.

N| |-

Moayab «CtepeomeTpuieckue 3a1a49m»

O6wbewmsl. [Ipu3ma, nupamuga. KomOunanmu ten.

prrJ'IBIC TCJIa: HTUINHAP, KOHYC, 1Iap.

[IpsAMOYTONBHBIN MTapasuIeIEIUIIe .

CocraBHoif MHOrOTrpaHHuK. [1110111a71b TOBEPXHOCTH.

Paccrosnue MCKAY MPAMBIMHA IJIOCKOCTSAMU.

PaccTosnHue oT TOUKH A0 HpHMOﬁ " IJIOCKOCTH.

Ve MCXKIOY l'IpSIMOﬁ H MIIOCKOCTBIO, YIJIbI MEXAY IJIOCKOCTAMU,
CKpCHINBAOIIUMUCH ITPAMBIMH.

(O] O] O] [N TR Y T

Monyab «PenieHue TeCTOBBIX 3alaHUID)

(ee]

Pemenue TectoB

Hroro:

68




