MyHunumnansHoe 0r0KeTHOE 001e00pa3oBaTeIbHOE YUPEXKICHHE TOpoIa
Wpkyrcka cpennsis obmeoOpa3oBaTenpHas mkona NoS

Pabouue nporpammel yueOHBIX MPEIMETOB U KypCOB, IPEAYCMOTPEHHBIX OCHOBHON
00111e00pa3oBaTeIbHON MPOrpaMMOM CpeTHEro O0IIero 00pa3oBaHUs

IIpeamernas o6aacTh «MaTemaTuka

Ne n/n Hazeanue paboueii npoepammol Cmp.
1. \Pabouas npoepamma npeomema MATEMATHUKA (AJITEBPA) ona 10-11 2
K1accos
2. Pabouas npoepamma npeomema MATEMATUKA (FTEOMETPHUA) ona 10- 30
11 knaccos
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CocraBurelnb:
COKOJBHUKOBA
Hpuna  bopucosHa,
YUHUTENIb MAaT€MATHUKH,
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IMosicHUTEeIbHAS 3aNIHCKA
[Tporpamma cocrabiieHa Ha ocHoBe DeepaabHOro roCyAapCTBEHHOr0 00pa30BaTeIbHOIO

cTanuapra cpennero obmiero oopazosanus (PI'OC COO).

Mecro mpeamera B yuyeOHOM IUIaHE: MHBAapUAHTHAs 4YacTh (MPOQUIBHBIE MPEIMETHI),

KOMITOHCHT 00pa30BaTEIIBHOTO YUPCKICHHUS.

[TpenmeTHas 06acTh: MaTeMaTHKa.

Ienu n3yvyenus kypca maremaTtuku B 10-11 knaccax:

. (hopMupOBaHKE MPEACTABICHUH O MATEMATHKE KaK YHUBEPCATHLHOM SI3bIKE HAYKH,
CpEelICTBE MOJICTUPOBAHUS SIBIICHUN U TIPOLIECCOB, 00 UICAX M METOJIaX MaTeMaTHKU,
. pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS, IPOCTPAHCTBEHHOI'O  BOOOpaKEHUS,

AITOPUTMUYECKON KYJBTYpBl, KPUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIMMOM IS
oOy4yeHHs B BBICIIECH IIIKOJIE TO COOTBETCTBYIOIIEH CHEIUATBLHOCTH, B Oemyromien
PO eCCUOHAIBHON JIeATETbHOCTH;

. OBIIQJICHUE MaTeMaTHYECKUMH 3HAHWSIMHA W YMEHUSMH, HEOOXOIMMBIMH B
MTOBCETHEBHOM JKU3HH, a TaKKe JUIS HW3YYEHHsS IIKOJBHBIX eCTECTBEHHOHAYYHBIX
JUCUMIUIMH Ha 0a30BOM YpOBHe, M TOJy4YeHHs oOpa3oBaHus B 00JacTsaX, He
TpeOyromuX yriyOIeHHON MaTeMaTn4ecKoi MOATOTOBKY;

. BOCIIUTAHUE CPEJICTBAMH MAaTEMaTHKH KyJIbTyphl JIMYHOCTH (OTHOUICHHE K
MaTeMaTHKe KaK K 4YacTh OOIeYelOBeYeCKON KYJIbTypbl, 3HAaKOMCTBO C HCTOpHEH
pa3BUTHS MaTEMaTHKH, SBOJIIONMEH MaTeMaTHYECKMX W[, MOHMMaHWEe 3HAYUMOCTH
MaTeMaTHKH JJis1 OOIIECTBEHHOI'O IIporpecca);

. CO3/1aHHE YCJIOBHM JJIsi YMEHUS JJOTUYECKH 00OCHOBBIBAThH CYKJIEHUS, BBIJBUTAThH
TUIOTE3bI M IOHUMAaTh HEOOXOIMMOCTD UX IMPOBEPKH;

. CO3/IaHHE YCJIOBUH ISl YMEHUS SICHO, TOYHO M IPaMOTHO BbIpaXaThb CBOM MBICIIU
B YCTHOM ¥ MUCbMEHHOMN peyH;

. (¢bopMupoBaHHE€ yMEHHS HCIOJb30BAaTh PA3UYHbIE SI3BIKM  MaTEeMaTHKU:
CJIOBECHBIM, CHMBOJIMYECKUM, TPAPUICCKUT;

. (dbopMupoBaHre yMEHHUS CBOOOJHO TMEPEXOAUTh C A3bIKA Ha S3BIK JUIA
WUTIOCTPAINK, UHTEPIPETalluU, apTyMEHTalluU U JI0Ka3aTeNIbCTBRA;

. CO3/IaHH€ YCIOBUI [UIsl IJIOJOTBOPHOIO y4yacTHsi B paboTe B TpyIIe; yMEHHs
CaMOCTOSITENIbHO 1 MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO JESITEIHLHOCTD;

. (¢bopMupoBaHHE YMEHHUS HCIOJb30BaTh NPUOOpPETECHHbIC 3HAHHUS M YMEHUS B

HpaKTquCKOﬁ JACATCIBbHOCTH u HOBCC,I[HGBHOﬁ KHN3HHU JJIA HCCICOOBAHUA
(MOI[@J'II/IpOBaHI/IH) HCCJIOKHBIX IIPAKTUICCKUX chyaum“d Ha OCHOBC U3YYCHHBLIX.

KomngectBo y‘le6HLIX 4aCoOB, Ha KOTOPBIC paCcCUMUTaHa IIporpamMma:

Kiacc 10 xnacc 11 knacc
KonuuecTBo y4eOHBIX HElETh 34 34
KonunuecTBo yacoB BHEAENIO, U/HE 4 4
KonunuectBo yacoB B roj, 4 136 136

[Ipyu peanu3aluy MPOrpaMMbl MCHOJIB3YIOTCS YUEOHHKM, BKJIIOYEHHBIE B (heepasibHbIil
TepeyeHb:

1 o o
TIpuka3 Ne 233 ot 08.05.2019r. 0 BHeceHMH M3MEHEHUI B (elepasbHbIi MepedyeHb y4eOHUKOB, PEKOMEHIYEMBIX K HCIIOIB30BAHHUIO TIPH

peann3ainui UMEIOIHNX IOCy1apCTBEHHYIO aKKpEeAUTaluioO 06pa303aTeanbe IporpaMm Ha4ajJbHOI'O O6HIBI‘0, OCHOBHOT'O 06mer0, Cpe€aHeTO

ob1ero 00pa3oBaHus, yTBEPKACHHBIN IpHUKa3oM MunucrepcTsa npocsemmenus Poccuiickoit @enepanym ot 28 nexadpst 2018 r.Ne345
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[TopsinkoBbII
HOMED IABTOp/aBTOPCKUI Wsnarens
yaeOHMKa KOJICKTHB HaunmenoBanue yueOHMKa Knacc |yueOHuka
1.3.4.1.10..1 |MypaBun I'.K.| MaremaTuka: anrebpa u Hadana 10 000 «poda»
Mypasuna O.B. MaTEMaTUIECKOTO aHaIMn3a,
reomeTpusi. Anrebpa W Havasa
MaTEeMaTHIECKOTO aHam3a.
ba3oBblii ypoBEHb
1.34.2.2.1 MypaBun I'.K.| MaremaTuka: anredpa u Havamna 10 000 «/lpodar»
Mypasuna O.B. MaTEMATUIECKOTO aHaIMn3a,
reomeTpusi. Anrebpa W Havasa
MaTeMaTHIeCKOTO aHam3a.
VYriyOneHHbIH ypOBEHb
MypaBun I'.K.| Maremaruka: anreOpa u Hadana 11 000 «»/poda
Mypasuna O.B. MaTEMATUIECKOTO aHaIN3a,
1.3.4.1.10.2 reomeTpusi. Anrebpa W Havasa
MaTeMaTH4eCKOI o aHaJu3a.
ba3oBbIil ypoBEHb
MypaBuHn I'.K.| Maremaruka: anreOpa u Hadana 11 000 «»/poda
Mypasuna O.B. MaTeMaTU4ECKOr 0o aHanu3a,
1.3.4.2.2.2 reomeTpusi. Anrebpa W Havaa
MaTeMaTH4eCKOIo aHaJu3a.
VYri1yOsieHHBIN YPOBEHD

I[InanupyemMble JIMYHOCTHBIE Pe3yJIbTATHI
JIMYHOCTHBIE pe3yJbTaThl B c(epe OTHOILIEHUI oOy4yamomuxcsi K cede, K CBOeMYy

310POBbIO, K MO3HAHUIO ce0s:

—  OpHeHTanus oOy4aroUIMXCsi Ha JOCTHKEHUE JIMYHOTO CHYACThS, PEAN3AIHIO TIO3UTHBHBIX
’KM3HEHHBIX TI€PCIICKTHB, HHUIIMAaTHBHOCTh, KPEaTHBHOCTh, T'OTOBHOCTb U CIOCOOHOCTH K
JMYHOCTHOMY CaMOOITPEIETICHUIO, CIOCOOHOCTH CTaBUTh LIEIU U CTPOUTD )KU3HEHHBIC TUIAHBbI;

— TOTOBHOCTb M CIIOCOOHOCTh OOecreyuTh cebe U CBOMM OJM3KUM JIOCTOWHYIO JKU3HB B
IpoIecce CaMOCTOSTENbHON, TBOPUECKOW U OTBETCTBEHHOM JI€ATEIHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh OOyYaroIMXcCsi K OTCTaMBaHMUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOT'O MHEHUS, TOTOBHOCTh U CHOCOOHOCTh BbIpaOaThIBaTh COOCTBEHHYIO MO3UIUIO O
OTHOILIEHHUIO K OOIIECTBEHHO-TIOIUTUYECKUM COOBITHSAM MPONIJIOrO W HACTOSINEro Ha OCHOBE
OCO3HAHMS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX IIEGHHOCTEH M JJOCTH)KEHUM Halllel CTpaHsbl;

— TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroIIMXCsl K CaMOPa3BUTHIO U CAMOBOCHHTAHUIO B

COOTBCTCTBHUH C O6IJ.[€‘-I€J'IOB€‘ICCKI/IMI/I OCHHOCTAMU W HJACATIaMH T'paKIAaAHCKOI'O O6IJ_ICCTB3.,
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MOTPEOHOCTh B (PU3MUYECKOM CaMOCOBEPIICHCTBOBAHUHY, 3aHSATUSIX CIIOPTUBHO-037J0POBUTEILHOM
NS TEBHOCTBIO;

— TpUHATHE W peanm3anus IIEHHOCTEH 370poBoro u 0Oe3omacHoro oOpasza KHU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DU3UYECKOMY H
TICUXOJIOTUYECKOMY 37I0POBBIO;

—  HEMPHUATHE BPEIHBIX MPUBBIYCK: KYPEHUs, yIOTPEOJIICHUS aJIKOTOJIs, HAPKOTHUKOB.

JInuHOCTHBIE pe3yJbTaThl B cepe oTHomIeHW oOydamommuxcsa k Poccum kak Kk
Poaune (OreuecTBy):

—  poccHiickas UIACHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHUMCKON HJIEHTUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YYBCTBO TMPHYACTHOCTH K HCTOPUKO-KYJIBTYPHOM OOITHOCTH
poccuiickoro Hapoaa u cyapbe Poccuu, maTpuoTusm, roOTOBHOCTh K ClIykeHHt0 OTeuecTBy, €ro
3aInTe;

—  YBaXEHHE K CBOEMY HApOAy, YyBCTBO OTBETCTBEHHOCTH Iiepes] PonuHOM, Tropaoctu 3a
CBOM Kpa#, cBOW PoauHy, mpomioe W HacTosIIee MHOTrOHalMoHajdbHOro Haponaa Poccuw,
yBa)K€HHUE K TOCYJapCTBEHHBIM CUMBOJIaM (rep0, ¢ar, TuMH);

— ¢dopMUpOBaHHME YBAXEHUS K PYCCKOMY S3bIKy Kak TIOCYJapCTBEHHOMY  SI3BIKY
Poccuiickoit ®enepaunu, SBISIONIEMYCS OCHOBOM POCCHMCKOW HIECHTHUYHOCTH W TJIABHBIM
(hakTOpOM HAIMOHAIBHOI'O CaMOOIIPEIEICHHUS;

— BOCIHUTAaHME YBaXEHHS K KyJIbType, f3bIKaM, TpaJulUsM M OO0blYasiM HapoJOB,
npoxuBaroimux B Poccuiickoit @enepanuu.

JIMYHOCTHBIE pe3yJabTaTbl B c(epe OTHOWIEHWH O00y4YalIMXCA K 3aKOHY,
roCyapcTBY M K I'Pa’KIaAHCKOMY 00ILeCTBY:

— TIpaXJaHCTBEHHOCTb, TPAXIAHCKas MO3ULUS AaKTUBHOIO M OTBETCTBEHHOIO YJIEHA
POCCHUICKOrO O0OIIEeCTBA, OCO3HAIOIIErO0 CBOM KOHCTUTYIIMOHHBIE TMpaBa W OOS3aHHOCTH,
YB@XAIOIIETO 3aKOH U NIPaBOMOPSAJOK, OCO3HAHHO IPUHUMAIOIIETO  TPaJULMOHHBIE
HAI[MOHANIbHBIE M OOIIEYENIOBEYECKUE T'yMaHUCTHYECKHE M JAEMOKpaTHYeCKHe IIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM JKU3HH;

— TpU3HAHUE HEOTYYXJIaeMOCTH OCHOBHBIX TMpaB U CBOOOJ 4YelOBEKa, KOTOPHIE
MPUHAICKAT KAXKAOMY OT POXKJIEHUS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX MpaB U
cB0OOA 0e3 HapylleHus TMpaB U CBOOOA APYTHUX IUIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
mpaBa U CBOOO/BI YeIOBEKa U TpakJaHUHA COTJIACHO OOIICTIPU3HAHHBIM MPHUHIIUIIAM U HOPMaM
MEXIyHapOoaHOTo IpaBa U B cooTBeTcTBUU ¢ KoHcTuTynueit Poccuiickoit @enepannn, npaBoBast

1 MOJIMTUYCCKAA T'PaMOTHOCTD;



—  MHpPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKH H
OOIIIECTBEHHON TMPAKTUKH, OCHOBAaHHOE HA JHAJOre KYJIbTyp, a TaKKe Pa3IudHbIX (HopM
OO0IIECTBEHHOT'O CO3HAHUS, OCO3HAHHE CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUPE;

—  MHTEpUOpHU3alMs LIEHHOCTEN AEMOKPATHM M COLMAIBHOM COJMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLICHUI B TPYMIIE UIN COLMATIBbHONW OpraHu3aluu;

— TOTOBHOCTh OOYYalOUIMXCS K KOHCTPYKTHBHOMY Yy4YacTUIO B TMPUHATUM PEIICHHMH,
3aTparMBarOIIMX UX IpaBa MU WHTEPECHl, B TOM YHUCJE B Pa3IUYHBIX (opMax OOIIECTBEHHOM
caMOOpraHu3allii, CaMOYyTPaBIeHUs], OOIIECTBEHHO 3HAUNMOM 1€ TENbHOCTH;

—  TPUBEPKEHHOCTh WM HHTEPHAIIMOHATU3Ma, JAPYKObI, pPaBEHCTBA, B3aUMOIIOMOIIH
HApOJOB; BOCIUTAHUE YBA)KUTEIBHOIO OTHOLLICHHS K HAITMOHATIBHOMY JJOCT

—  OMHCTBY JIIOJIEH, X YyBCTBaM, PEIIMTHO3HBIM yOCKICHUSIM;

— TOTOBHOCTH OOYYAlOIIUXCS MPOTHBOCTOSITh HICOJOTHH ASKCTPEMHU3MA, HAIIMOHATU3MA,
KceHo(poOuu; KOppyINIUM, ITUCKPUMHUHAIIMM TI0 COIMAJIBHBIM, PEIIUTHO3HBIM, PaCOBBIM,
HAIIMOHAJIBHBIM MPU3HAKAM U IPYTUM HETaTUBHBIM COLIMAIBHBIM SIBJICHUSM.

JIMYHOCTHBIE pe3yJbTaThl B c(epe OTHOMIEHHI 00YYAKONUIUXCS € OKPYKAIOIMMU
JIOAbMU:

— HpPaBCTBEHHOE CO3HAHME U TIOBEJICHUE HA OCHOBE YCBOCHMS OOIIEYEIOBEYECKUX
LIEHHOCTEH, TOJIEPAaHTHOTO CO3HAHWS M IOBEICHUS B IMOJMKYJIbTYPHOM MHpPE, TOTOBHOCTH M
CIIOCOOHOCTH BECTH IUAJIOT C IPYTUMH JIFOJIbMU, JOCTUTaTh B HEM B3aWMOIIOHUMaHUs, HAXOAUTh
oO111e eIy U COTPYAHUYATh AJIS UX JOCTUKCHHUS,

— TPUHATHE  T'YMAHUCTUYECKHX  ILIEHHOCTEW,  OCO3HAHHOE,  YBAXUTEIbHOE WU
N00poKeNnaTeIbHOE OTHOIICHHUE K JPYTOMY Y€JIOBEKY, €ro MHEHHIO, MUPOBO33PEHHUIO;

—  CHOCOOHOCTH K CONEPEKUBAHUIO U (OPMUPOBAHUE TO3UTUBHOTO OTHOILICHHUS K JIIOJISIM, B
TOM YHCJE K JIMIAaM C OIPaHUYCHHBIMU BO3MOKHOCTSIMH 370POBbSl M MHBaluAaM; OepexkHOe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOLIECHHE K (PU3UYECKOMY U IMCHUXOJOTHYECKOMY 3/I0POBBIO
JPYTUX JIFOJIE, YMEHUE OKa3bIBaTh MEPBYIO TOMOIUIb;

— (¢opMUpOBaHHE BBIPAKXEHHOW B MOBEACHUM HPABCTBEHHOH MO3UIMU, B TOM YHUCIE
CIIOCOOHOCTH K CO3HaTelIbHOMY BBIOOpPY J00pa, HPABCTBEHHOTO CO3HAHHUS U TIOBEACHHUS Ha
OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX IIEHHOCTEH M HPaBCTBEHHBIX YYBCTB (UECTH, J0JTa,
CIPaBETMBOCTH, MUJIOCEPIUS U IPYKETIOOU);

—  Ppa3BUTHME KOMIICTCHLIMH COTPYJHHMYECTBA CO CBEPCTHUKAMM, JETbMU MJIAJLIETO
BO3pacTa, B3pOCIBIMH B  00Opa3oBaTeNnbHOW,  OOIIECTBEHHO  MOJE3HOW,  y4eOHo-

UCCIIENI0BATENLCKOM, IPOEKTHON M APYTUX BUIAX JEATEILHOCTH.



JInyHoCTHBIE pe3yJibTAThl B cdepe OTHOILIEHHIT O0yYAIOIIHXCH K OKPY:KAIIEMY
MHPY, *KMBOIi MPUPO/IE, XyT0:KECTBEHHOI KYJIbType:

—  MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO DPa3BUTHS  HAyKH,
3HAYUMOCTH HAYKH, TOTOBHOCTh K HaYYHO-TEXHUYCCKOMY TBOPUYECTBY, BJIAJICHUE JOCTOBEPHOM
nH(popManueld O MepPelIOBBIX TOCTHKEHUSX M OTKPBITUSIX MHUPOBOW M OTCUYCCTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX 00 yCTPOHCTBE MUpPA U OOIIECTBA,

— TOTOBHOCTh W CHOCOOHOCTh K OOpa30BaHMIO, B TOM 4YHCJIE CaMOOOpa3OBaHHIO, Ha
MPOTSHKEHUU BCEH JKU3HM; CO3HATEIILHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa3oBaHUIO Kak
YCJIOBHIO YCHIENTHON MPO(heCcCHOHATBHON 1 00IIECTBEHHOM IeATeTbHOCTH;

—  DKOJIOTHYECKas KyJbTypa, OEpe)KHOE OTHOIICHUS K POJHOM 3eMje, TPHPOIHBIM
OorarctBam Poccuu u Mupa; TOHWMaHWE BIMSIHHUS COIMAIIBHO-3KOHOMHYECKHX IPOIECCOB Ha
COCTOSTHUE TPHUPOIHONW M COIMAIILHON Cpebl, OTBETCTBEHHOCTh 3a COCTOSIHHE TPHPOJIHBIX
pPECYpCOB; YMEHHS W HAaBBIKH Pa3yMHOTO TMPHUPOJIOIOIB30BAHUS, HETEPIIMMOE OTHOIICHUE K
JNCUCTBUSAM, TPHUHOCAIINM BpeA SKOJIOTHH;, NPUOOPETCHHE OIbITa SKOJIOTO-HalpaBIeHHON
NeSITEIIbHOCTH,

— DCTETUYECKOE OTHOILIEHUS K MHPY, TOTOBHOCTb K JCTETUYECKOMY OOYCTpOICTBY
COOCTBEHHOTO ObITa.

JIMYHOCTHBIE pe3yJbTaTbl B cdepe OTHOLIEHUH OOy4YalIUXCsl K ceMbe M
poAuTeIsIM, B TOM YHCJIe MOATOTOBKA K CeMEHOM KU3HM:

— OTBETCTBEHHOE OTHOILIEHHWE K CO3JaHHI0 CEeMbH Ha OCHOBE OCO3HAHHOIO MPHUHSTHS
IIEHHOCTEH CEeMEHHOM KH3HU,

—  TIONIOKUTEIBHBIA 00pa3 ceMbH, pPOIUTENbCTBA (OTLOBCTBA W  MAaTEPUHCTBA),
WHTEPUOPHU3ALMS TPAJUIIMOHHBIX CEMEHHBIX LIEHHOCTEH.

JInyHOCTHBIE pe3yabTaThbl B cepe OTHOWIEHMA 00y4YaKIIMXCH K TPyAy, B c(epe
COIMATbHO-9KOHOMUYECKUX OTHOIIEHHIi:

— yBaXeHHEe KO BceM (¢opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE€ CBOEH
COOCTBEHHOCTH,

—  OCO3HaHHBII BbIOOpP Oymylieit mpodeccuu Kak MyTh U CIOCOO peann3aluu cOOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

— TOTOBHOCTh OOydYaromuxcs K TPYAOBOW MpodecCHOHaIbHOW MJEsITeNbHOCTH Kak K
BO3MOXXHOCTH  y4acTUsi B  pEHICHHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX MTPOOIIEM;

—  TOTPEOHOCTH TPYIUTHCS, YBAKEHUE K TPYAY H JIOASIM TPYIa, TPYJIOBBIM JOCTUKCHHSIM,
JTO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIECHHWE K pasHbIM BHUAAM TPYIOBOU

ACATCIIBHOCTH,



— TOTOBHOCTh K CaMOOOCITy’KMBAaHHUIO, BKJIIOYasi OOy4YeHHE W BBIMOJIHEHHE JIOMAITHUX
00sI3aHHOCTEH.

JInuHocTHBIE pe3yJbTaThl B cepe GU3NIECKOr0, NCUX0JI0TNYECKOr0, COIUATbHOTO
U aKaJieMHU4eCKOro 0,1aronoJry4ust 00y4aronuxcs:

—  (usuueckoe, SMOLUOHAIBHO-TICUX0JIOTUYECKOE, COLIMAJIBHOE Onaromosy4dne
oOyuarouuxcs B *U3HU 00pa30BaTeNbHON OpraHu3aluy, OIIYIIEHUE AETbMH O€30IacHOCTH U
MICUXOJIOTUIECKOT0 KoMpopTa, nH(HOPMAIIMOHHOH 0e301MacHOCTH.

IInanupyemMble MeTanpeaMeTHbIE pPe3yJIbTaThl 0CBOCHHUS
MertanpeameTHble pe3ybTaTbl OCBOEHUS OCHOBHOM 00pa3oBaTeNbHOM MpPOrpamMmbl
MIpe/ICTaBJIeHbl TPEMsI IPyIIIaMi YHUBEpCAJIbHBIX yueOHbIX neiictBuil (Y'Y I).
1. PerynsTuBHBbIe YHMBepcaJIbHbIe YUeOHbIe AelicTBUS

BeinyCKHUK HAy4YUTCH:

L CaMOCTOATCIIBHO OIPCACIIAThL LEIHU, 3aJaBaTb IIapaMEeTpbl W KPUTCPHUHU, 110
KOTOPBIM MOKHO OIIPEACTINTD, UTO LEJIb JOCTUTHYTA,
L OL€CHUBATh BO3MOXHBIC TIIOCICACTBUA OOCTUKCHUA ITOCTaBJICHHOM nocim B

NESITETPHOCTH, COOCTBEHHOM JKM3HM W JKU3HU OKPYKAIOIIWUX JIIOJIEH, OCHOBBIBASICH Ha
COOOPaKEHUSIX 3TUKU U MOPAJIH;

. CTaBUTh H (QOpMyIHpOBaTH COOCTBEHHBIC 3a7aud B 0Opa3oBaTeIbHOMN
NEeSITETPHOCTH Y )KU3HEHHBIX CUTYAIUSX;

o OLICHUBATh PECYpPChl, B TOM YHCIIE BpeMsl W JPYrHe HeMaTepHalIbHBIC PECYpCHI,
HEOOXOUMBIC ISl IOCTHIKCHHS TTOCTABICHHOW 1IEITH;

o BBIOMPATH MYTh JOCTHKEHHUS 1IeITH, TUIAHUPOBATh PEIICHUE MMOCTABJICHHBIX 33/ad,
ONITUMU3UPYS MaTEpUATBHBIC U HEMaTePUAIbHBIC 3aTPAaThI;

o OpraHu30BbIBaTh 3(P(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JIJISl TIOCTHKCHHUS
MOCTaBJICHHOM 1EJIH;

o COIOCTABJIATh TOJTYYCHHBIA PE3yJbTAaT NESATEIBHOCTH C TIOCTABICHHON 3apaHee
EJTBIO.

2. Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIC y4eOHbIe JeHCTBUS
BbINyCKHUK HAYy4YUTCH:

o UCKaTh M HAaXOJUTh OOOOILICHHBIC CIIOCOOBI PEIICHUS 3ajad, B TOM YHCIIE,
OCYIIECTBIIATh PA3BEPHYThI HH()OPMAIMOHHBIA TMOWCK M CTaBUTh HA €r0 OCHOBE HOBBIC
(yueOHbIe ¥ MMO3HABATEIbHbBIE) 33/1a4H;

L4 KPUTHYCCKHU OUCHHUBATH U MHTCPHPECTUPOBATH I/IH(i)OpMaI_II/IIO C Pa3HbIX HO3HHHﬁ,
pacrio3HaBaThb U (I)I/IKCI/IpOBaTL IMPOTHUBOPECYNS B I/IH(i)OpMaI_II/IOHHBIX HCTOYHHKAX,
L4 HCIIOJb30BaTh Ppa3JINYHBIC MOACIBbHO-CXCMATUUYCCKUC CcpeacTBa JJIA

MIpEACTaBJICHUA CYHICCTBCHHBIX CBS3€M U OTHOI.I.IGHHfI, a TaKXKE HpOTHBOpC‘lHﬁ, BBISIBJICHHBIX B
I/IH(I)OpMaL[I/IOHHI)IX HCTOYHHUKAX,

° HaxouTb W TPUBOJAUTH KPUTHUYCCKUC APryMCHTbI B OTHOIICHHUU JeNCTBUNl U
CY)K,I[CHI/Iﬁ Apyroro,; CIIOKOMHO H pPa3yMHO OTHOCHUTBCA K KPUTHYCCKHUM 3aMCUYAHUSIM B
OTHOIIICHUH COOCTBEHHOI'O CYKIACHUA, paCCMATPUBATh UX KaK peCypcC COOCTBEHHOTO Pa3BUTHUA;

L4 BbBIXOOWUTH 3a paMKHU y‘-IC6HOl"O npeaMeTa U OCYHICCTBIIATH I_ICJICHaHpaBJ'ICHHHﬁ
MIOMCK BO3MOXKHOCTEH JIJIsI HIUPOKOTro NepeHOoCa CPpCACTB U CII0CO00B HeﬁCTBI/IH;

8



J BBICTPAaWBaTh HMHAMBHUIYaJbHYI0 O0pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAs
OTrpaHUYEHUS CO CTOPOHBI APYTUX YUACTHUKOB U PECYPCHBIE OIPaHUYECHUS;
J MEHSATh U YJIep’KUBATh Pa3HbIe NO3UIUH B [I03HABATEIBHOMN JESITEIbHOCTH.
3. KomMMyHHKaTHBHbIE YHUBEPCAJIbHbIE yueOHbIe 1elicTBUS

° BrinyckHUK Hay4duTCS:

. OCYILECTBIIATh JEJOBYIHD KOMMYHHKALIMIO KaK CO CBEPCTHUKAMH, TaK M CO
B3pOCIBIMHU (KaKk BHYTpH 00Opa30BaTeNbHOM OpraHU3allly, TaK U 3a €€ MpejesiaMu), MoI0NpaTh
MapTHEPOB JUIA JICIOBOM KOMMYHHUKAIIMM HWCXOJs M3 COOOpaKeHUM pe3yIbTaTUBHOCTH
B3aHMO/JICHCTBHS, a HE IMIHBIX CHMIIATHIL;

. MPU  OCYIIECTBICHUU TPYNIOBOM pabOThl OBITh KaK PYKOBOAUTENIEM, TaK U
YWICHOM KOMAaHJbl B Pa3HbIX pOJIsIX (reHepaTop WA, KPUTUK, UCIOJHUTEh, BBICTYMAIOIIUH,
9KCIIEPT U T.J.);

. KOOPJMHHUPOBATH M BBHITIOJHATH pabOTy B YCIOBHSIX PeabHOTO, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

. Pa3BEpHYTO, JOTUYHO M TOYHO H3J1araTh CBOKO TOYKY 3PEHUS C MCIOJIb30BAHUEM
aZICKBAaTHBIX (YCTHBIX M MUCHhbMEHHBIX) SI3BIKOBBIX CPEJICTB;

. pacrno3HaBaTh KOH(GIMKTOTCHHBIE CUTYAllUH M TIPENOTBpAIIaTh KOHPIUKTHI 10 UX
aKTUBHOM (a3bl, BBICTpAaWBaTh JCJIOBYI0 W 00Opa30BaTeIbHYI0 KOMMYHUKAIIMIO, H30eras
JINYHOCTHBIX OI[EHOYHBIX CYXKJICHUI.

Ili1anupyemMble peAMeTHbIE Pe3yJabTaThI

ba3oBblil ypoBeHb

«IIpo0JieMHO-PYHKUMOHAJIbHBIE Pe3yJabTaThI»

BbINyCKHUK HAYYUTCSH:

dnemenmol meopuu MHOHCECE U MAMEMAMUYECKOU J102UKU

— OmnepupoBarh Ha 0a30BOM ypOBHE MOHATUSAMHU: KOHEYHOE MHOXECTBO, JIEMEHT MHOKECTBA,
MOJIMHOKECTBO, IE€pecedeHHe U OOBbEIUHEHHE MHOXECTB, YHCJIOBBIE MHOXECTBa Ha
KOOPJAMHATHOM MPSIMOM, OTPE30K, UHTEPBAJL;

— omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSMH: YTBEPXKICHHE, OTPULIAHUE YTBEPKIACHUS,
WUCTUHHBIE U JIOXKHBIC YTBEPXKICHMsS, IPUYMHA, CIIEJCTBUE, YACTHBIA ciy4ail oOIero
YTBEPKACHUS, KOHTPIIPUMED;

— HaXOJUTh IepeceueHre U 0O0beAMHEHUE JIBYX MHOXKECTB, NMPEACTABICHHBIX Tpadudyecku Ha
YHCJIOBOW MPSMOM;

— CTpPOMTH Ha YHCIOBOM NPSIMOM NOJMHOXKECTBO YHCIOBOIO MHOXECTBA, 3a/JaHHOE
MPOCTEUIINMH YCIOBUSIMU;

— pacmo3HaBaTh JIOKHBIE YTBEP)KIEHUS, OUIMOKH B PacCyX IACHUSX, B TOM YHCIIE C
HCIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnoti sxcuznu u npu usyuenuu opy2ux npeomemos:
— HCHOJIb30BAaTh YMCJIOBBIE MHOXKE€CTBA HAa KOOPAMHATHOW NPSAMOM Uil ONMCAHUS PEATBbHBIX
MIPOLIECCOB U SIBJIICHUI;
MPOBOJUTH JIOTUYECKHUE PACCYKICHUS B CUTYALUAX TOBCEIHEBHOM KU3HU

BBIHyCKHI/IK MOJYYMT BO3MOKHOCTb HAYYUTCH:



Onepupoeamb2 NOHAMUAMU. KOHeYHoe MHOIHCecmeo, oJ1eMerRm MHOIMHCECmEA,

NOOMHOMCECMBO, nepeceyeHue U 00beOUHeHUue MHONCECMS, HUCLO8ble MHONCeCmed Hd
KOOPOUHAMHOUL NPAMOU, OMpe30K, UHMEPBAL, NOJLYUHMEPBATL, NPOMEICYMOK C 8bIKOAOMOU
mouKoll, epaguyeckoe npedcmasgierue MHOHCECME HA KOOPOUHAMHOU NIOCKOCTIU,
onepupoeamv NOHAMUAMU. YMEEpAHcOeHue, OMpUYanue YmeEepHcOeHus, UCMUHHble U
JIOJICHBIE YMBEPHCOEHUS], NPUYUHA, Cle0CmBue, YACMHbLU CIyuall oouje2o ymeepicoeHus,
KOHmMpnpumep;

npoGepsamb NPUHAOLEHCHOCTb IEMEHMA MHONMCECMBY,

HaxoOumev nepeceuenue U 00bEOUHEHUe MHOXHCECM8, 6 MOM 4Yucie NpeoCmAasieHHbIX
epaguuecku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCMU;

npoeooUMsb 00KA3AMeNbHble PACCYHCOeHUs Ol 0O0CHOBAHUS UCMUHHOCIU YINGEPHCOCHUIL.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

UCNONIL308AMb  YUCTOBbIE MHONCECMEad HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
naocKocmu OJisl ONUCAHUS PEeATIbHbIX NPOYECCO8 U AGIeHU;
npoBoOUMb OO0KA3AMENbHBIE PACCYHCOCHUSI 8 CUMYAYUAX NOBCEOHEeS8HOU JHCU3HU, NpU

pewieHuu 3a0a4 uz opyux npeomemos

Yucna u BbIPAIICEHUA
Bbll’lyCKHuK HAYy4umcs.

OnepupoBaTh Ha 0a30BOM YpOBHE TOHATHSAMHU: I€J0€ YHCIO, JCTUMOCTh YHCEN,
OOBIKHOBEHHAs ApOOb, AeCATHYHAS APOOb, pallMOHAIIBHOE YUCII0, TPUOIMKEHHOE 3HAUYCHUE
YHUCla, 9acTh, JIOJIA, OTHOIICHHUE, MIPOIICHT, MOBBIIICHUE W MOHIKCHUE HA 3aJaHHOE YHCIIO
MPOIICHTOB, MACIITa0;

omepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMH: JIOrapupM dYHCIIa, TPUTOHOMETpPUYECKas
OKPY)KHOCTh, TpaJyCHas Mepa yIJla, BeJIMYMHA yria, 3aJaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT'€HC U KOTAHT'€HC YTJIOB, UMCIOIINX
MIPOU3BOJILHYIO BEJTUYUHY

BBITIOJTHATE apU(METHUYECKUE JEHCTBUSI C IIETBIMU U PAIlMOHATBHBIMHA YHCJIAMH;

BBITIOJTHATh HECJIOKHBIC TTPEOOpa30BaHUs YHUCIIOBBIX BBIPRXKCHUH, COACpIKAIIUX CTEICHU
qyucen, 1100 KOPHU U3 Yrce, TH00 Jorapudmbl Yucer;

CpaBHHMBATh pallMOHATILHBIC YHCIIA MEXKIY COOOM;

OIICHUBATh M CPaBHUBATh C PAllMOHAIBHBIMU UYHCIAMHU 3HAUYCHHUS IICJIBIX CTETICHEH YHCell,
KOpHEeH HaTypaibHOU CTETIIEHH U3 YKCell, JIOrapu(MOB UHCEN B IPOCTHIX CIydasix;
n300pakaTh TOUKAMH Ha YUCIIOBOM MPSMOU 11EJIbIC U PAIMOHAIbHBIC YHCIIA,

n300paxaTh TOYKAMHM Ha YHMCIOBOW MPAMOIl IeNble CTENEHU YKCell, KOPHU HaTypalbHOI
CTETIeHH U3 YHUCEIL, JIOTapu(MbI YUCEN B IPOCTHIX CIIyYasX;

BBITIOJIHATh HECJOXHBIE MpeoOpa3oBaHUsl LETbIX U JAPOOHO-PAIIMOHATBHBIX OYKBEHHBIX
BBIPAKECHU,

BBIPaXKATh B MPOCTEHUIIUX CIy4yasX U3 paBEHCTBA OJHY NMEPEMEHHYIO Yepe3 ApyTue;
BBIYHCIIATE B TPOCTHIX CIy4asX 3HAUYEHUS YHCIOBBIX W OYKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISII HEOOXOUMBIE MTOJICTAHOBKY H MPE0O0pa30BaHMUS;

n300paxaTh CXeMaTHYECKH YTOJI, BETUYMHA KOTOPOT'O BEIPAYKEHA B Ipajaycax;

OIICHUBATh 3HAKU CHHYCa, KOCUHYCAa, TAHT€HCa, KOTAHI'€HCA KOHKPETHBIX YTJIOB.

2 3,Z[GCL " Jajiee; 3HaTh OIMPCACIICHUEC TOHATHUS, YMCThb IOACHATL €ro CMbICII,YMETb UCITIOJIB30BATh ITOHATHE U €TI0
CBOICTBa IIpyu NpOBEACHUN paCCY)KZ[GHHﬁ, PCUICHUU 3a1a4.
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B nosceonesnou srcuznu u npu uzyuenuu Opyeux y4eOHvix npeomemos:

BBINIOJIHATH BBIYHMCIICHUS [IPU PELICHUHN 3a/1a4 IIPAKTUYECKOI0 XapaKrepa,

BBITIOJIHATh MPAKTUYECKUE PACUETHl C HMCIIOJIB30BAHUEM IPU HEOOXOJMMOCTH CIPABOYHBIX
MaTepHUaIOB U BbIUUCIUTEIBHBIX YCTPOMCTB;

COOTHOCUTbH DPEaJbHbIE BEIMYMHBI, XAPAKTEPUCTUKU OOBEKTOB OKPY)KAIOIIEro MHUpa C UX
KOHKPETHBIMH YMCJIOBBIMH 3HAYCHUSIMU;

HCII0JIb30BAaTh METO/Ibl OKPYIJICHUS, IPUOIMKEHUS Y IPUKUKU IIPU PEILIEHUN IPAKTUYECKUX

3aJ1a4 IIOBCEIHEBHOM KU3HU

BI)IHYCKHI/IK IMOJIYYHUT BOSMOXHOCTb HAYUHUTCH:

C60000HO oOnepuposamsv NOHAMUAMU. Yeloe YUCLO, OeIUMOCMb Yucel, O0ObIKHO8EHHAs
0pobb, decsimuunas Opobb, payuUOHANbHOE YUCTO, NPUOIUNCEHHOE 3HAYeHUe YUCAd, 4aCMmb,
00715, OMHOUleHUe, NPOYeHm, NosbluleHUe U NOHUNCeHUe HA 3a0aHHOe YUCIO NPOYEHMOS,
macuimao,

npU8oOUMb NPUMEPHL YUCEN ¢ 3A0AHHBIMU CBOUCMEAMU OeTUMOCHIU,

onepuposamv  NOHAMUAMU.  J102APUGM  YUCLA, MPUSOHOMEMPUYECKAs. OKPYHCHOCHIb,
paouannas U 2padycHas mepa yead, GeluduHa  Yeid, 3A0aHHO20  MOYKOU  Ha
MPUSOHOMEMPUYECKOU  OKPYICHOCMU, CUHYC, KOCUHYC, MAHSEHC U KOMAHSEHC Vellos,
UMEIOWUX NPOU3BOTILHYIO BEIUYUHY, YUCIA € U T,

8bINOIHAMY  apupmemuyeckue Oelcmeus, coyemas YCmHble U NUCbMEHHble Npuembl,
npuMensisi npu HeoOX0OUMOCU BbIYUCTUMENbHbLE YCIMPOUICIMEA,

HAxXo0umv  3HA4YeHus KOPHA HAMYPALbHOU CMeneHu, CmeneHu ¢ PAyuOHATbHbIM
nokazamenem, 102apu@ma, UCnoIb3ys NPU HeOOXOOUMOCMU BLIYUCTIUMETIbHBLE YCMPOUCMEA,
NOIb308AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMULECKUX PACUemax,

npoeooUmMb N0  U38ECMHBIM  (QOPMYIAM U NPABUIAM Npeodpa308aHusi OYKEEHHbIX
8bIPAICEHULL, BKTIOUAIOWUX CIENEeHU, KOPHU, T02apu@mbl U mpucoHomMempudeckue QyHKyuu,
HAXO0O0Umb 3HAYEHUsl YUCTO0BbIX U OYKBEHHLIX GbIPANCEHUL, OCYWECmBIsisi HeobXooumble
NOOCMAHOBKU U NPE0OPA308AHUSL,

u3006padicams  cxemMamuuecku yeol, SelUdUHA KOMOPO2O BbIPAdNCEeHA 6 2paodycax Uil
paouanax;

UCNONL308aMb NPU PeuleHul 3a0ay mabaudHble 3HAYeHUs. MPUSOHOMEMPUYECKUX (DYHKYULL
Venoe;

BbINOIHAMb NEPEBO0 BEIUYUNBL Yeld U3 PAOUAHHOU MePbL 8 2PAOYCHYIO U 0OPAMHO.

B noeceonesnotl sxcuznu u npu uzyueHuu opyux y4eOHvix npeomemos:

BLINOAHAMb  OelUCMEUs C YUCTOBbIMU OAHHLIMU npu peuteHuu 3a0ay npakmu4eckozo
Xxapakmepa u 3a0a4 U3 paziudHeIX obaacmeli 3HAHULU, UCHONbL3YS NPU HEOOXOOUMOCmU
CnpasoyvHble mamepuailbl U 8blYUC/IUNIE/IbHbLE yCWlpOlZCWlSd,’
oyeHuseams, CpaeHUueamv U UCNOb306aNMb NpUu peueHuu npaKkmuiecKux 3a0a4 Yucioevie
3HA4YeHUus pealbHblX BGClUYUH, KOHKpemHble YUCIo6ble XAPAKMEPUCMUKU 00vexmos
OKpyolcaroue2o mupa

YpaBHeHUsS H HepaBeCcTBa

BbInycKHUK HAyYUTCSH

Penrate nuHeitHbIC ypaBHEHHS U HEPABEHCTBA, KBAIPATHBIC YPAaBHEHHS,
pemath yorapudmudeckue ypaBHenus Buna loga (bx + ¢) = d u mpocreline HepaBeHCTBa
Buja logax<d;
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pelaTh ToOKas3aTelbHble ypaBHeHHs, BHaa a”*°= d (rae d MOXHO HpECTAaBUTH B BHIE

CTCIICHM C OCHOBAaHMEM a) M MPOCTEHIlNe HepaBeHCTBa BHaa a'<d (rme d MOXHO
NpeACTaBUTb B BUAC CTCIICHU C OCHOBAHUCM a),

MIPUBOJIUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHIIEro TPUrOHOMETPHUIECKOTO YPABHEHUS
BHJIA: SinX = &, COSX = @, tgX = a,Ctgx = a, rae a — TabauYHOe 3HAUYECHUE COOTBETCTBYIOMICH
TPUTOHOMETPUYECKON (PYHKINH.

B nosceonesnoti socuznu u npu uzyuenuu opyeux npeomemos:

- COCTaBJIATL W pCIIaTb YPaBHCHUA W CHCTCMbI ypaBHeHI/Iﬁ npu pCUHICHUN

HCCIIOXXHBIX MPAKTUYCCKUX 3aJa4

BI)IHYCKHI/IK IMOJIYYHUT BO3MOXKXHOCTb HAYUUTCS:

Pewams payuonanvueie, nokasamenvuvie u no2apugmuyeckue ypasHeHus U Hepagencmad,
npocmeiuiue UppayuoOHaIbHble U MPULOHOMEempudecKue YpaeHeHus, HepageHcmed U ux
cucmemol,;

UCNOb308aMb MemoObl peuleHus YPasHeHull: npuseoenue K udy «NpouzseoeHue paeHo
HYTIO» UNU «4ACMHOE PABHO HYTIO», 3AMEHA NePEeMEHHBIX,

UCNONIBb308aMb MEMOO UHMEPBATIO8 Ol PeUleHUsl HePABEHCMS,

ucnonvzoeams  2paguyeckuli.  Memoo Onf  NPUOIUNCEHHO20 peuleHUsi YPAasHeHuli U
HepageHcma,

uzobpaxcamov Ha MPUSOHOMEMPUYECKOU OKPYHCHOCIIU MHONCECHEO PEeUleHULl NPOCmeuuux
MPULOHOMEMPUYECKUX YPABHEHUL U HEPABEHCME,

8bLINOIHAML OMOOpP KOPHEll YPAGHeHUU WIU peleHUll HepaseHcme 6 COOMBEemCmeEUl ¢
OONOTHUMENbHLIMU YCIOBUAMU U 02PAHUYEHUSMU.

B nosceomnesnoti scusnu u npu uzyyeHuu Opyeux y4eOHvlx npeomemos.:

cocmasiims U peulamv YPAGHeHUs, CUCHeMbl YPAGHEHULl U HepaBeHCmed Npu peueHuu
3a0au Opyaux y4eOHvIX npeomemos,
UCNONb308aMb YPAGHEHUSl U HEPABEHCMBA O/ NOCMPOEHUSl U UCCIe008AHUS NPOCMETUUX
MAMeMAmuyecKux Mooeiell peaibHblX CUmyayutl wid RPUKIAOHbIX 3a0al;

yMemb UHMEPNPemuposams NOJYYEHHbII NPU DeeHUU YPAGHeHUs, HEPABeHCMEd Uil

cucmemvl pe3yibmam, OYeHusamv e20 Npasoonoodobue 6 KOHmMeKcme 3A0AHHOU pedalbHOU

cumyayuu unu npUKIAoHo 3adauu

Dynkuyuu
Buinyckuux nayuumes:

OmnepupoBaTh Ha 0A30BOM ypOBHE MOHATHSMM: 3aBUCUMOCTb BEJTMUUH, (PYHKIUS, apryMEHT
U 3HayeHHe (PyHKIUM, 00JacCTh ONpEAETCHUs U MHOXKECTBO 3HAa4eHUH (YHKIMH, Tpapuk
3aBUCUMOCTH, Tpapuk (YHKIMH, HYIM (QYHKLIUH, OPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHHe Ha YUCIOBOM IIPOMEXYTKE, YObIBaHHE Ha YMCIOBOM IIPOMEXYTKe, HauOoIbIlee
U HauMeHblllee 3HaYyeHHe (YHKLUUHU HAa YHCIOBOM IPOMEXKYTKE, NMeproanyeckas (yHKIHS,
NIEPUOT;

orepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMM: NpsMas W oOpaTHas MPONOPIHOHAIBLHOCTh
JTUHEeWHas, KBaJ[paTH4Has, JorapupmMuyecKast U noKa3arenbHas ¢byHKIHY,
TPUTOHOMETpUYECKHE (DYHKIIUH;
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— pacro3HaBaThb ~ TpaQuKH  3JEMEHTapHBIX  (YHKIHH: npsMoii ¥ oOpaTHOH
MPONOPIMOHATIBHOCTH, JIMHEHHOM, KBaJApaTU4YHOH, JorapuMuyeckoil M IMoKa3aTeIbHON
(GYHKUIMH, TPUTOHOMETPHYECKUX (DYHKIIHA;

— COOTHOCHUTH Tpa(yKH 3IEMEHTAPHBIX (PYHKIHIA: IPSAMON U 0OpaTHOI MPOMOPLUOHATIBHOCTH,
JIMHENHOM, KBaIpaTUYHOM, JorapupMIUIECcKOi u II0Ka3aTeJIbHOU GbyHKIHH,
TPUTOHOMETPUYECKHX (PYHKIUH C (hopMyTIaMH, KOTOPHIMH OHHU 33/1aHBI;

— HaXOJAWTh O TpauKy NpuOIMKEHHO 3HAYCHUsT QYHKIMHU B 33/IaHHBIX TOUKaX;

— ompeaensaTb mo TpaduKy CBOWCTBA (QYHKUMHU (HYJIH, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
IIPOMEXYTKH MOHOTOHHOCTH, HAaOOJIbIIINE U HAUMEHBIINE 3HAUEHUS U T.11.);

— CTpPOUTH 3CKHM3 rpaduka (pyHKUHH, YIOBIETBOPSIOUICH IpHBEIEHHOMY Ha0Opy YCIOBUI
(mpomMexXyTKH Bo3pacTaHusi / yObIBaHUS, 3HaYeHHME (QYHKIMM B 33JaHHOW TOYKE, TOUYKU
IKCTPEMYMOB H T.II.).

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos.

— ompenensaTh Mo rpadukaM CBOMCTBA peabHBIX MPOLIECCOB U 3aBUCUMOCTEH (HauOoJbIIve 1
HauMEHBIINE 3HAU€HUs, TMPOMEKYTKH BO3pacTaHUS U  YOBIBaHMS, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYallUH

BI)IHYCKHI/IK IMOJIYYHUT BO3MOXKXHOCTb HAYUHUTCH:

- Onepuposams NOHAMUAMU. 3A6UCUMOCMb BEIUYUH, (DYHKYUS, aApeYyMeHm U 3HAYeHUe

@dyHKyuu, obaacme onpeoeneHuss U MHONICECMB0O 3HAYEeHUU @YHKYUU, epagux 3a8ucumMocmu,

epaguk  @dyHkyuu, Hyau @OYHKYuU, NPOMENCYMKU 3HAKONOCHOSHCMBA, 603PACMAHUE HA

YUCTOBOM NpOMedcymKe, YObleaHue HA YUCTIOBOM NPOMENCYmKe, HAuboabliee U HAUMeHbliee

3HAUeHue QYHKYuU HA 4YUCIOBOM NPOMENCYMKe, NepUuooudecKkas (yHKyus, nepuoo, Yemudas u

Heuemuas yHKYuu,

- onepuposamv NOHAMUAMU: NPAMAs U O0OPAMHAS NPONOPYUOHATILHOCMb, TUHEUHAS,

Keaopamuunas, —Jno2apupmuyeckas U NOKA3AMENbHAs  (QYHKYUU, MpUueoOHOMempuiecKkue

@dyHKyuu;

— onpeodensimyb 3HAYEHUE PYHKYUU NO 3HAYEHUIO APSYMEHMA NPU PA3IUYHbIX CNOCOOAX 3a0aHUs
dynKyuu;

—  cmpoumbs epaghuky u3yueHHuIX QYHKYUIL,

onuceleams no epaguKky u 6 NpoCMetwux CIyuasx no @opmyie nogedeHue u Ceoucmea
@yHKyull, Haxooums no 2paguxy yHKyuu HauboIvLUUe U HAUMEHbLUUE 3HAYEeHUSL,

cmpoums  9CKuU3 2paguxa @yukyuu, yoogremeopsawueli NPUBEOeHHOMY HAOOpPY YCI08Ul
(npomedicymku 803pacmarnus/yovieanus, 3Haudenue @QYHKYuUU 6 3A0AHHOU mMouKe, MOUYKU
IKCIMPEMYMOB, ACUMNIMOMbL, HYJIU QYHKYUU U m.0.);

pewams ypasHenus, Npocmeiuue CUcmemvl YPAGHeHUll, UCHONb3YS CEOUCMBA (DYHKYUl U ux
epaghuxos.

B noeceonesnotl scuznu u npu uzyueHuu opyaux y4eOHvix npeomemos:

— omnpedenams No 2paguxkam U UCNOIb308amMb Ol peulenus NPUKIAOHbIX 3d0ay CBOUCMEa
PeanvbHblx  npoyeccos U - 3asucumocmeil  (Haubonvwiue U  HAUMEHbUUe 3HAYEHUs,
NPOMEdCYMKU 803DACMAHUA U YObIBAHUA YHKYUY, NPOMENUCYMKU 3HAKONOCMOSHCMEA,
acumMnmomal, nepuoo u m.n.);

—  UHmMepnpemupo8amy CE0UCMEA 8 KOHMEKCne KOHKPEMHOU NPAKmMu4ecKou CUumyayuu;

onpedenames no epaguxam npocmeliuiue XapaKxmepucmurku nepuooudecKux npoyeccos 6

ouono2ul, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U Op. (amnaumyoa, nepuod u m.n.)

DJIeMEeHTbl MATEMaTH4YeCKOr0 aHAIU3a
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BbinycHUK HAy4YHTCS:

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMU: POU3BOJHAS (DYHKIIMH B TOUKE, KacaTeIbHAs
K rpaduky QyHKIUH, TPOU3BOIHAS (PYHKIIUY,

— ONpeAeNsITh 3HAUEHHE MPOU3BOAHON (YHKIMU B TOYKE 1O M300paKEHHIO KacaTelbHOH K
rpaduKy, MPOBEIEHHON B 3TOH TOUKE;

— peLIaTh HECJIOXKHBIE 3a/1a4M Ha IPUMEHEHUE CBSA3H MEXIY IIPOMEXYTKAMH MOHOTOHHOCTH U
TOYKaMH 3KCTpeMyMa (PyHKIIUH, C OJHON CTOPOHBI, U MPOMEKYTKAMH 3HAKOTIOCTOSIHCTBA U
HYJIIMU [TPOU3BOIHON 3TON (PYHKIUU — C APYTOM.

B nosceonesnoti srcuznu u npu uzyuenuu Opy2ux npeomemos:

— TMOoJb3ysAch TpaduKaMM, CpaBHUBaTh CKOPOCTH Bo3pacTaHusi (pocTa, TIIOBBIILIEHUS,
YBEIMYEHUS U T.I.) UM CKOPOCTH YyObIBaHUS (IIaJ€HUS, CHUKEHHS, YMEHBIICHUS W T.II.)
BEJIMYMH B pealIbHBIX MPOIECCAX;

— COOTHOCUTh TpaUKH peallbHbIX MPOLECCOB M 3aBHUCHUMOCTEM C HX ONHMCAHUAMHU,
BKJIIOUAIOLIUMHU  XapaKTEPUCTUKH CKOPOCTH H3MeHeHUs (ObICTpbId POCT, IJIaBHOE
TTOHWKEHUE U T.11.);

- WCIIOJIb30BaTh IpaUKU PEaTbHBIX MPOLECCOB ISl PEUICHUS HECIOXKHBIX NMPUKIAJIHBIX

3a/1a4, B TOM YHKCJIE OMpeeNss 1o rpaguKy CKOpocTh Xo/a mpoiiecca
BrImyCcKHHK TTOTYIUT BO3MOKHOCTD HAYUUTCSI:

—  Onepuposamv noHsMuAMU: NPOUIBOOHAs. (DYHKYUU 8 MoyKe, KACAMENbHAs K epaghuxy
@yHKYUU, NPOU3BOOHASL PYHKYUU,

—  BBIYUCTAMb NPOU3BOOHVIO OOHOUYLEHA, MHO2OUIeHAd, K8AOPAMHO20 KOPHI, NPOU3BOOHYIO
CyMMbL (QYHKYUIL,

—  BBIYUCTAMb  NPOU3BOOHbBIE  DJIEMEHMAPHLIX  QYHKYUl U UX KOMOUHAYUL, UCNONb3Ys
CNpasouHble Mamepuavl;

— uccre008amsv 8 NPOCMEUWUX CAYYAsX QYHKYUU HA MOHOMOHHOCb, HAXO0UMb HAUOOIbUIUE
U HauMeHvblue 3HAYEHUS (QYHKYUL, CMpoums 2pa@uku MHOSOYIEHO8 U NPOCMeuuux
PAYUOHATILHBIX PYHKYUL C UCNOTbI0BAHUEM ANNAPAMA MAMEMAMULECKO20 AHAIU3A.

B noeceonesnotl scuznu u npu uzyueruu opyux y4eOHvix npeomemos:

— pewamsv NPUKIAOHble 3a0a4u U3 Ouonrocuu, GuU3UKU, XUMUU, IKOHOMUKU U OpYeUX
npeomMemos,  C6i3aHHble C  UCCLe008AHUEM XAPAKMEPUCMUK — PeaibHbIX — NpOYeccos,
HAX0HcOeHUuemM HauboIbUWUX U HAUMEHbUUX 3HAYEHUTl, CKOPOCTU U YCKOPEHUsL U M.N.;

UHMEPNPEeMUpo8ams NOJyUeHHble Pe3)ibmanmbl

Cmamucmuka u meopus 6epossmnocmeil, 102uKa U KOMOUHAMOPUKQ
BbInyCKHUK Hay4YuTCs:

— OmnepupoBath Ha 0a30BOM YpPOBHE OCHOBHBIMH OIMCATENIbHBIMU XapaKTEPUCTUKAMHU
YHCIOBOr0 Habopa: cpenHee apudMeTHUecKoe, Me[raHa, HauOoIbIIee U HauMEHBIIee
3HAUCHUS;

— OmnepupoBaTh HA 6Ga30BOM YPOBHE MOHITUSIMH: YACTOTA U BEPOSITHOCTh COOBITUS, CITyYaHBIN
BBIOOD, OMBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMHU COOBITHUSIMU;

—  BBIYUCIISITH BEPOSITHOCTU COOBITHI Ha OCHOBE MOJCYETA YHCIIa UCXOOB.

B nosceonesnou sorcuznu u npu uzyueHuu Opy2ux npeomemos:

— OLIGHUBATh U CPABHUBATH B MIPOCTHIX CIIydasX BEPOSTHOCTH COOBITUI B PealbHOM KU3HU;
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YUTaTh, COMOCTABJIATh, CPABHUBATh, MHTEPIIPETUPOBATH B MPOCTBIX CIy4YasX pealbHbIE
JAHHBIE, TIPEJICTABJICHHBIC B BUJIE TAOJIHII, TUarpamMm, rpadukos
BpInyCKHHK MOTYYUT BO3MOKHOCTh HAYUUTCS:

— umemdv npeocmasieHue O OUCKPDEMHLIX U HEeNpPepuleHbIX —CAYYAUHLIX GEeIUYUHAX U
pacnpeoeneHusix, 0 He3A8UCUMOCTIU CTYYAUHBIX BEIUYUH,

—  umemv npedcmagieHue 0 MamemMamuyeckom OHCUOAHUU U OUCNEPCUU CLYYALHbIX BEUYUH,

— umMemv npeocmagieHue O HOPMAIbHOM pACHpeldeNieHul U NpumMepax HOPMAIbHO
PACnpeoeneHHbIX CAVUAUHBIX GeTUYUH,

NOHUMAMb CYMb 3aKOHA OONLUUX YUCET U 8bIOOPOUHO20 MEMOOd UsMEPEeHUs. BEPOAMHOCMEN;

umems npedcmasierue 00 YCI08HOU 8EPOAMHOCMU U O NOJHOU 8ePOSMHOCIU, NPUMEHAMb UX 6
peuieHuu 3a0au,

uUMemsb npedCmagieHue 0 8ANCHLIX YACTHBIX 8UOAX PACNPEOeNeHUl U NPUMEHAMb UX 6 PeuleHUU
3a0ay;

—  uMemb npedCcmasieHue 0 KOppersyuu Ciy4aiunblx 6eIUYUH, O TUHEHOU pecpeccuu.

B nogceonesHOll dHcU3HU U NPU U3YUEHUU OPY2UX NPEOMEMO8B.

—  BBIYUCTAMb UTU OYEHUBAMb BEPOSMHOCTIU COOBIMULL 8 PEANbHOU IHCUSHIU,

—  8blOUpamv nOOXo0sujUe Memoobl NPEOCMAasiIeHUsl U 00PAOOMKU OAHHBIX,

—  yMemb peuiams HeCloXCHble 3a0ady Ha NPUMeHeHUe 3aKOHA DOIbUUX YUCel 8 COYUOTOUMU,

cmpaxoeaHuu, 30pa600xpaHeHuu, obecneyenuy 6e30nacHOCmU HACENeHUs 6 llp&?Gbl’flaIZHle
cumyauusx

Texcmoesule 3a0auu

- BrimmyckHuK Hay4duTCS:

- Pemrate HecTOXKHBIE TEKCTOBBIC 33/Ia4H Pa3HBIX THUIIOB;

- aHAJIM3UPOBATh YCJIOBHE 3a/layd, IPH HEOOXOAMMOCTH CTPOUTH I €€ PEIICHHS
MaTeMaTHYECKYI0 MOJICTIb;

- MMOHMMATh M MCTIOJI30BaTh IS PEIICHUs 3a/1aui HH(POpMaIIKIO, TIPEICTABICHHYIO B BUIE
TEKCTOBOW M CHMBOJILHOM 3aITMCH, CXEM, TaOJIuII, TuarpamMmm, rpa(uKoB, pUCYHKOB;

- JEHCTBOBATH 10 AITOPUTMY, COJICPKAIIEMYCS B YCJIOBUY 33]1a4H;

- HCIIO0JIh30BaTh JIOTUYECKUE PACCYKICHUS MPU PEIICHUH 3aa4H;

- paboTaTh C H30BITOYHBIMU YCIOBUSIMU, BBIOMpas H3 Bcell HMHOpMAIMM, TaHHBIE,
HEOOXOAMMBIC JIJISl PEIICHHS 3aa4H;

- OCYIIECTBIISATh HECJIOXKHBIA Tepe0op BO3MOXHBIX pEIICHUH, BBIOMpas W3 HHUX
ONTUMAJTILHOE IO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM B YCIIOBHH;

- aHAJIM3UPOBATh U HMHTEPHPETUPOBATH IOIYYCHHBIE PEIICHUS B KOHTEKCTE YCIIOBUS
3a/1a4uM, BBIOMPATH PELICHHs, HE TIPOTHBOPEYAIME KOHTEKCTY;

- peuaTh 3a/1a4i Ha pacyeT CTOUMOCTHU MOKYIOK, YCIYT, TOE3J0K U T.I1.;

- pelaTh HeCJIOXKHBIE 3a/1a4yM, CBSI3aHHBIE C JIOJIEBBIM Y4YacTHEM BO BIAJACHUHU (PHUPMOI,
NpEeANPUITUEM, HEABUKUMOCTBIO;

- pemaTh 3a1a4d Ha MPOCThIE MPOIEHTHI (CUCTEMBI CKUIOK, KOMUCCHH) U Ha BBIYHUCIICHUE
CJIOKHBIX IPOIIEHTOB B PA3JIMYHbBIX CXEMAaX BKJIAJIOB, KPEAUTOB U UIOTEK;

- pemarh MpakTUYeCKue 3aJa4yu, TpeOYIolue UCIONb30BaHMs OTPHUIATENBHBIX YHCEN: Ha
OnpeJIelIeHUEe TEMIEPATYPbl, Ha OMpeAeNiCeHnE TOJIOXKEHUSI Ha BPEMEHHOU ocH (0 Hallei 3pbl U
MoCIie), Ha IBIKEHUE JIEHEXKHBIX CPEeNCTB (MPUXO/pacXo), Ha OMpeeeHne TIyOuHbI/BBICOTHI
H T.IL.;

- WCIONIb30BaTh TOHSTHE MaciiTada JUisi HaXOXKICHHsI PACCTOSHUN W JJIMH Ha KapTax,
IJIaHaX MECTHOCTH, MJIaHaX MOMEIIEHUH, BRIKpOMKaX, IpHu paboTe Ha KOMIBIOTEPE U T.1I.

- B noeceonesnotl sxcuznu u npu uzyuenuu opy2ux npeomemos:
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- peuaTh HECIOKHBIC MPAKTHYECKUE 3a/a4l, BO3HUKAIONIUE B CUTYAIUSX MOBCETHEBHOM
KUZHH

- BBITTyCKHUK TTOTyYUT BO3MOKHOCTh HAYYUTHCS:

- Pewams 3a0auu paznvix munos, 6 mom uucie 3a0a4u NOGbIULEHHOU MPYOHOCMU,

- 8b10UPAMb ONMUMATLHBLIL MEMOO PeueHUsl 3a0adll, paccCMampusds pasiuitbie Memoobl,
- CMpoums Mooeilb peulenus 3a0a4u, NPo8ooUMsb 00KA3AMENbHbLE PACCYHCOCHUSL,

- pewams 3adauu, mpebylowue nepebopa 6apuanmos, NpPosepKu Yclo8ull, 6vlbopa
ONMUMATLHO2O Pe3YIbmama,

- AHATU3UPOBAMb U UHMEPNPEMUPOBAMb Pe3VIbMmamsl 6 KOHMeKcme YCl08us 3a0ayll,
8bI0UpaMb peuieHus, He nNPomugopedaujue KOHMeKcmy;,

- nepegooums npu peuwleHuu 3a0ayu UHGopmayuo uz o0HoU hopmsl 8 Opyeyro, UCHONb3YS
npu HeoOX00UMOCMU cXembl, Mmabauysl, epaguxu, ouazpammol;

- B nosceonesnou srcuznu u npu uzyuenuu Opyeux npeomemos:
- pewams npakmuyeckue 3a0ayu U 3a0ayu u3 opyux npeomemos
Yray0aeHHblil ypoBeHb

«CHucTeMHO-TeOpeTHYECKHE Pe3yabTaThD»

J1eMEeHThI meopuu mMHoJIcecme u MamemamuyecKkoil 102uKu

- CBO60)IHO Ol'Ielf)I/IpOBaTI)3 TOHATUAMH. KOHCYHOC MHOXKCECTBO, OJJIEMCHT MHOXCECTBA,

MOJIMHOKECTBO, NepeceyeHre, 00beIMHEHNE U Pa3HOCTh MHOXECTB, YHCIIOBbIE MHOXECTBA
Ha KOOPAMHATHOW IPSIMOM, OTPE30K, UHTEPBAJ, MOJYUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOMN
TOUYKOM, rpaduecKoe MpeCTaBICHHE MHOXKECTB HA KOOPANHATHOH MJIOCKOCTH;

— 3a7aBaTh MHOXKECTBA IIEPEUNCICHUEM U XapaKTEPUCTUYECKUM CBOMCTBOM;

— OIEpUpOBaTh NOHATHAMM: YTBEP)KICHUE, OTPULIAHME YTBEP)KICHUS, UCTHUHHBIC W JIOXKHBIC
YTBEP:KJICHUsI, IPUYMHA, CJICACTBUE, YACTHBIN ClTydail 0OIIEero yTBEep KICHHsI, KOHTPIPUMED;

— TPOBEPATH NPUHAMICKHOCTD DJIEMEHTA MHOKECTBY;

— HaxOAWUTh IlepeceyeHHe U OOBbEAMHEHUE MHOXKECTB, B TOM YHCIE NPEICTABICHHBIX
rpau4ecKy Ha YMCIOBOM MPSAMON M Ha KOOPIUHATHON IJIOCKOCTH;

— TMPOBOJUTH JAOKa3aTelIbHbIC pacCyXAeHUs i1 000CHOBAHUS UCTUHHOCTH YTBEPKICHUH.
B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

— HCIIOJIB30BAaTh YHCJIOBBIC MHOXECTBA Ha KOOp,HHHaTHOﬁ pr[MOfI U Ha KOOp,I[PIHaTHOI;'I
IIJIOCKOCTH IJIs1 OIMMCAaHUS PEAJIBHBIX ITPOLECCOB U HBHGHHﬁ;

— HOPOBOAUTH NOKA3aTCIIbHBIC PACCYKACHHUA B CUTYyAIUAX MMOBCEIHEBHOM JKU3HHU, ITPpU PCIICHUN
3aa4 U3 Jpyrux npeamMeToB
BLIHYCKHI/IK MOJIYYUT BO3BMOXKXHOCTb HAYUUTCH:

—  Hocmuoicenue pezynomamos pazoena ll,

— onepupogamv NOHAMUEM ONpedeieHUs, OCHOBHbBIMU BUOAMU OnpeoeeHUl, OCHOBHbIMU
suUdaMU meopem;

—  NOHUMAMb CYMb KOCBEHHO2O OOKA3AMENbCMEA,

—  onepupogamv NOHAMUAMU CHEMHO20 U HECUEMHO20 MHONCECMBA,

—  npuMmeHsAmb MemoO MAamemMamuyeckol UHOVKYuu OJisl NPOBeOeHUsl PACCYHCOeHUL U
00KaA3aMenbCmea U npu peuleHuu 3a0ad.

B noeceownesnoii srcusnu u npu usyuenuu Opyeux npeomMemos:

8 3IIGCI> " JaJiee: 3HaTh OMPCACIICHUC MMOHATUA, 3HATh U YMCTb 000CHOBBIBATh CBOﬁCTBa(HpHBHaKH, €CJIM OHH CCTB)
MOHATH A, XapAKTECPU30BATh CBA3U C APYTUMHU MOHATHUAMU, MIPEACTABIAA OAHO MMOHATUEC KaK 9YaCTh LICJIOCTHOTO
KOMIIJICKCA, UCITIOJIb30BaTh ITIOHATHUE U €TI0 CBOICTBa IIpyu IpOBCACHUN paCCY)I(,I[GHI/Iﬁ, A0Ka3aTeJIbCTB, PCIICHUHN

3aaq.
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— UCNOJIb306anib m€0p€muK0'MH09fcecm6€HHblﬁ S3bIK U A3bIK IO2UKU OJISL ONUCAHUSL PEAIbHbLX

npoyeccos u AGNeHUl, NPu peteHul 3a0ay Opyeux y4eOHvix npeomemos

Yucjia ¥ BbIpasKeHHUs
BbINyCKHUK HAy4YUTCS:

CBO6OI[HO OIICpHUPOBATh MOHATUAMU: HATYPAJIBLHOC YHUCJIO, MHOXKXCCTBO HATYypaJIbHBIX YHCCII,
[[EJI0€ YHUCJIO, MHOXKECTBO IIEJBIX 4YHCEN, OOBIKHOBEHHAs Jpo0b, AeCATUYHAS JpoOb,
CMEIIAaHHOE  YHCJIO0, pAlMOHAIBHOE  YHCIO, MHOXKECTBO  pallMOHAIBHBIX  YHCEIl,
HppaluOHAIIBHOC 4YHUCIIO, KOPCHb CTCICHU 1, I[CﬁCTBI/ITeJILHOG YHUCJIO0, MHOXECTBO
I[Gf/iCTBI/ITGJ'IBHBIX YHUCell, TCOMETPHUICCKAaA HHTCpHIpCTAlUA HaTypaJIbHBIX, OEJIbIX,
palOHAaJIbHBIX, HCﬁCTBHTGJ’IBHBIX YHUCECII,

[OHUMATh U OOBSICHSITH pasHuy MCEXIy HOSI/IHI/IOHHOfI u HGHO3PIIIPIOHHOI>1 CUCTCMaMu
3aMMCcy YUCell;

MEePEBOAUTH YHCIIA U3 OJTHOM CUCTEMBI 3aUCH (CUCTEMbI CUYUCIICHHS) B IPYTYIO;

AOKa3bIBaTb MW HCIIOJIB30BAaTh IMPU3HAKU ACIUMOCTH CYMMbBI W TPOU3IBCACHHUA [IPU
BBIITIOJTHEHUM BBEIYHUCIIEHUNA U PEIICHUHA 3a/1a4;

BBIIIOJIHATH OKPYTJICHUEC pallMOHAJIBHBIX U UPPALMOHAIIBHBIX YHUCEII C SaﬂaHHOﬁ TOYHOCTBIO,
CpaBHHUBATb Hel\/’ICTBI/ITCJ'II)HI)Ie quciia pasHbIMU CHOCO6aMI/I;

ynopdaaounuBaTb 4MUCIIa, 3allUCAHHBIC B BH/C OOBIKHOBEHHOH H JI@CS[TI/I‘IHOﬁ )IpO6I/I, Yquciia,
3alMCaHHbIE C HMCTOJB30BaHHEM apU(METHUECKOT0 KBAJPATHOTO KOPHS, KOPHEH CTENeHH
Oomble 2;

Haxoauth HOJI 1 HOK pa3nbiMu cioco6amu 1 UCIOJIb30BATh UX MPHU PEIICHUH 3aa4;
BBITIOJIHATh BBIUMCICHHUSI M MpeoOpa3oBaHUs BbIpAXEHHM, coaepKalluxX IeHCTBUTEIbHbBIE
Yuclia, B TOM YHCIIe KOPHU HaTypaJIbHBIX CTETEHEH;

BBIMIOJIHATh ~ CTaHAAPTHBIE  TOXKIECTBEHHbIE IMPeoOpa3oBaHUS  TPUTOHOMETPUUYECKHUX,
Jorapu(pMUUECKUX, CTETIEHHBIX, UPPAIllMOHAIBHBIX BHIPAKEHUI.

B noeceonesnotl scuznu u npu usyuenuu opyaux npeomemos:

BBIIIOJIHATE U OOBSACHATH CpaBHCHHE PE3YyJIbTAaTOB BBIYHCIICHUH IIpu PCIICHUHU ITPAKTUYCCKUX
3aJa4, B TOM 4UCJIC HpI/I6J'II/I)KeHHBIX BBI‘IHCHGHPlﬁ, HCITIOJIb3Ys PAa3HBbIC CIIOCOOBI CpaBHeHHﬁ;
3alMCblBaTh, CpaBHHMBATb, OKPYIJIATH YHUCIOBBIC JAaHHBIC pPC€ajlbHbBIX BCIMYUH C
HCIIOJIB30BAHHUEM Pa3HbIX CUCTEM U3MEPCHUS,

COCTaBJIsITb MW OLCHHBATH pPa3HbIMH crmocobaMy  YHMCIOBBIE BbIpAXXCHHA IIPpU PCHICHHUH

MPAaKTUYCCKUX 3aJla4 U 3a7a4 U3 APpYyIrux y‘le6HBIX nmpeaIMCTOB
BLIHYCKHI/IK MOJIYYUT BO3MOXKXHOCTb HAYUUTCH:

Jlocmuoicenue pezynomamos pazoena ll;

C80O0OHO ONEPUPOBAMb YUCTOBLIMU MHONCECMBAMU NPU PEUEHUU 3A0aY,

HOHUMAMb NPUYUHBL U OCHOBHbLE UOEU PACUUPEHUSL YUCTIOBbLX MHONCECME;

671a0emb OCHOBHbIMU NOHSMUSIMU MEOPUU OeTUMOCIU NPU PeUleHUU CMAHOapmMHbIX 3a0ay
umems 6A308ble NPEOCMABIEHUSL O MHONCECMBE KOMNIEKCHBIX YUCEe;

CB0D0OHO  GBINOIHAMb — MONCOECMBEHHbIE — NPeoOPaA308aHUs  MPUSOHOMEMPUYECKUX,
Jl02apupmMuieckux, crmenenHuIxX 8blpadCeHull;

enadems opmyno bunoma Hetomona,

NpUMeHAMb NPU peuleHuu 3a0ay meopemy o aunetinom npeocmaegirenuu HOJJ;

npumensms npu peuwleHuu 3a0ay Kumaiickyio meopemy 06 ocmamkax,

npumensms npu peuwieHuu 3aoay Manyo meopemy @epmay

YyMemb GbINOIHAMb 3ANUCH YUCLA 8 NOZUYUOHHOU CUCTeEMe CUUCTEHUS,
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NpUMeHAMb NpU  peuleHuu 3a0ay meopemuKko-yuciosvle QVHKYUU. YUcio u cymma
oenumenet, Qyuxkyuio diiepa;

NpUMeHsAMb NPU peuleHUuu 3a0ay yentvle opoou;

NpUMeHAmb  NpU  peuleHuu  3a0AYMHO2OUNIeHbl ¢ OelUCMEUMENbHbIMU U YelblMU
K03 puyuenmamu,

671A0emb NOHAMUAMU NPUBOOUMBIUL U HENPUBOOUMbBIU MHO2OYNEH U NPUMEHAMb UX Npu
peuwieHuu 3a0au,

NpUMEHSAMb NPU PeuleHUl 3a0ay OHOBHYIO meopemy aleeopbl;

—  NpUMeHAMb npu peuwleHuu 3a0ay npocmetiviue QYHKYuUU KOMNIEKCHOU NepemMeHHOU KaK

2eomempuyeckue npeoopazoeanus
YpaBHeHusi U HepaBeHCTBA
BbINyCKHUK HAYYUTHCS

CB00OHO onepupoBaTh NOHATUSMHU: YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE YPAaBHEHUS U
HEPABCHCTBA, YPAaBHEHHUE, SBILAIOIIEECS CIEACTBUEM JPYrOoro YpaBHEHUs, YPABHCHHS,
paBHOCHJIbHBIE Ha MHOKECTBE, paBHOCHJIbHBIE IPEO0Pa30BaHUs YPABHEHUH;

peniaTe pasHble BUIbl YPABHEHUI W HEPABEHCTB M UX CHUCTEM, B TOM YHCJIE HEKOTOPBIE
ypaBHeHHUs 3-i1 u 4-ii cTeneHei, JPoOHO-pallMOHANIbHBIE U UPPAI[MOHATbHbIE;

OBJIAJIETh OCHOBHBIMH THIIAaMHU TOKAa3aTENbHBIX, JIOrapu(MUUYECKHX, HPPaAOHATIbHbIX,
CTETIEHHbIX YPABHEHUI U HEPABEHCTB U CTaHJIAPTHBIMU METOAAMHU UX PEIICHUN U IPUMEHSTh
UX IIPU PELICHUM 3a/1a4;

NPUMEHSATH TeopeMy be3y K pelieHuto ypaBHEeHU;

IIPUMEHATHh TeOpeMy Buera [uis peleHns HEKOTOPBIX YPaBHEHUH CTEIIEHU BBIILIE BTOPOU;
[IOHMMAaTh CMBICI TEOPEM O PABHOCUIBHBIX M HEPAaBHOCWIBHBIX NpPeoOpa3oBaHMIX
YPaBHEHHH U YMETb UX JOKa3bIBaTh;

BJIaJIeTh METOJJAMU PEIICHUs] YPaBHEHUM, HEPABEHCTB U UX CUCTEM, YMETh BbIOUpPATh METOJ]
pereHust 1 000CHOBBIBATh CBOI BHIOOD;

UCIOJb30BaTh METOJ HWHTEPBAJIOB JJs PpEIICHUS HEPaBEHCTB, B TOM YHUCIE JAPOOHO-
palMOHAIBHBIX U BKJIIOYAIOLIMX B CE0s1 UPPALlMOHAJIbHBIE BEIPAXKEHUS;

pemiaTh anreOpanuyecKkue YpaBHEHHsS M HEpPaBEHCTBA M MX CHCTEMBbl C IapaMeTpaMu
areOpandeckuM U rpaguuecKiuM MeTOIAMU;

BJIQZIETh Pa3HBIMHU METOJIaMHU JI0KAa3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LEJIbIX YUCIIAX;

n300pakaTh MHOXECTBA Ha IUIOCKOCTH, 3a/laBacéMble YpPaBHEHUSMH, HEPAaBEHCTBAMHU M HX
CHUCTEMAaMHU;

CBOOOJHO MCII0JIb30BaTh TOXAECTBEHHbIE MpPEe0oOpa3oBaHUs IpPU PELICHUU YpaBHEHUH U
CUCTEM YPAaBHEHMH

B nosceonesnoui sorcuznu u npu uzyuenuu opy2ux npeomemos.

COCTABJIATh U peIlaTh YpaBHEHMsI, HEPABEHCTBA, UX CUCTEMbI MPU pEIIEHUM 3a7ad APYTUX
y4eOHBIX IPEIMETOB;

BBITMIOJIHATE OLEHKY MPaBJONOJI00Ms pe3ybTaToOB, MOJYyYaeMbIX MPH PEIIEHUH Pa3TUYHBIX
YpaBHEHHI, HEPABEHCTB U X CUCTEM IPH PELICHUU 33]a4 APYTUX yUEOHBIX IPEIMETOB;
COCTABJIATh W pelIaTh ypaBHEHHUS M HEPABEHCTBA C IapamMeTpaMH IpH peIIeHHH 3a7ad
JPYTUX y4eOHBIX MPEAMETOB;

COCTaBJIAITh YPABHEHNE, HEPABEHCTBO MJIM UX CUCTEMY, OMMCHIBAIOIINE PEATBHYIO CUTYaLUIO
WIN NIPUKIIAIHYIO 3a/1a4y, HHTEPIPETHPOBATH MOJIyYEHHbIE Pe3yJIbTaThl;
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HCIIOJIB30BATh MPOrpaMMHLBIC CPCACTBA IPHU PCHICHUH OTACIIBHBIX KJIACCOB ypaBHCHI/Iﬁ u

HEPABEHCTB

BLIHYCKHI/IK IMOJIYYUT BOSMOXXHOCTb HAYUHUTCH:

Llocmuacenue pezyromamos pazoena ll;

c80000HO  onpedensamb Mun U  6bIOUPAMb  MEmoO peueHUss NOKA3AMEeNIbHbIX U
Jlo2apupmuieckux ypagHeHull U HepaseHCcms, UpPAyUOHAIbHbIX VPABHEHUL U HepA8eHCMmS,
MPULOHOMEMPUYECKUX YPAGHEHULL U HEPABEHCME, UX CUCEM,

€80000HO peulamsb cucmeMbl TUHEUHBIX YPAGHEHUT,

pewams 0CHOBHbLE MUNbL YPABHEHUU U HEPABEHCME C NAPAMEMPAMU,

npumensms npu peuwleHuu 3a0ay Hepagencmea Kowu — Byusakoeckoeo, bepuynnu,

uMemsb npeocmasienue 0 HepageHCmeax Mexcoy CpeOHUMU CeneHHbIMU

DOyHKUUHA
BeinyCKHUK HAy4YUTCH:

Bnagerp MOHATHUAMU: 3aBUCUMOCTb BEJIMYUH, (YHKIMS, apryMEHT M 3HA4eHHE (YHKIIUH,
o0nacTh omnpeAeNeHus U MHOXKECTBO 3HaueHUN (QyHKUMH, TpaduK 3aBUCHMOCTH, Tpaduk
GbyHKIUM, HYyId (QYHKIUH, TPOMEXKYTKH 3HAKOIMOCTOSIHCTBA, BO3pAcTaHWE HAa YHCIOBOM
MIPOMEXYTKe, YObIBaHUE HA YMCIOBOM MPOMEXKYTKE, HauOOJIbIllee U HaUMEHbIlIee 3HaYCHHE
(GYHKLIMU Ha YUCIOBOM MPOMEXKYTKE, EpUOUecKast GYHKLHUs, IEPUOJ, YeTHAsl U HeUEeTHas
(GYHKIMU; yMETh IPUMEHATH 3TU MOHATHS IPU PELICHNN 3a/1a4;

BIIAJIeTh MOHATHEM CTENeHHas (YHKLHUSA; CTPOUTh €€ IpapyK U yMETh IPUMEHSTh CBOWCTBA
CTENeHHON (YHKIMU MPH PEIIEHUH 3a/ay;

BJIaJIeTh NMOHATUSAMM IOKa3aTenbHas (yHKLUS, SKCIIOHEHTA; CTPOUTh UX T'papUKH U yMEThb
IIPUMEHATh CBOMCTBA MOKA3aTeIbHON (PYHKIUH [IPU PELICHUHN 3a7ay;

BIIAJIeTh MOHATHEM Jlorapudmuyeckas (QyHKIMS; CTPOUTH €€ rpaduk U yMeTb NPUMEHATh
CBOMCTBA JIorapu(PMU4ecKoil pyHKIUM TP PELLICHUHN 3a]1ay;

BIAJIeTh TMOHATUSAMHU TPUIOHOMETpUYECKHE (YHKIMM; CTPOUTh HMX TIpaduUKH U yMETh
IIPUMEHSATh CBOMCTBA TPUTOHOMETPUYECKUX (PYHKIUI pH pellieHUH 3a7ay;

BJIAJIETh MOHATHEM OOpaTHasl (PyHKIMS; IPUMEHATh 3TO NOHATHE IIPU PELLICHUH 33/1a4;
IOPUMEHATh IpPU pELIeHUHM 3a7ady CBOHCTBa (YHKUMH: YETHOCTb, MEPUOJHYHOCTD,
OTPaHUYEHHOCTb;

IPUMEHSATH NIPH PeLLIeHUH 33a]au IpeoOpa3oBaHus rpauKoB QyHKIUI;

BJIQJIeTh HMOHATHSMM YHCIIOBAas IOCIEI0BATEIbHOCTh, apH(MeTHdecKas U reoMeTphuecKas
Iporpeccus;

MIPUMEHSATH IPU PELICHUU 3a/1a4 CBOMCTBA M MPU3HAKU apU(PMETHUECKOH U TeOMeTpUYECKOM
IIPOTPECCUN.

B noeceonesnotl scuznu u npu uzyueHuu opyaux y4eOHvix npeomemos:

OIPCACIIATEL 110 Fpa(l)I/IKaM U HUCIHOJIB30BATH JId PCHICHUSA MNPUKIIAAHBIX 3aJa4 CBOMCTBA

PCAIbHBIX MIPOLECCOB U 3aBHCHUMOCTEM (HaI/I6OHBH_II/Ie N HaUMCHBIIHUC 3HAYCHMHA,

MNPOMCKYTKHU BO3pACTaAHUA U YGHBaHI/I}I q)YHKI_II/II/I, IMPOMECIKKYTKH 3HAKOIIOCTOSAHCTBA,

ACUMIITOTBI, TOUKH Hepem6a, nepuon u T.H.);

HHTCPpHIPCTUPOBATDH CBOICTBa B KOHTEKCTE KOHKpCTHOﬁ HpaKTI/IIICCKOﬁ CUTyalllu;.
OIPCACIIATEL IO Fpa(bI/IKaM HpOCTCf/'IHJHC XapPaAKTCPUCTUKU TNICPUOANYCCKUX ITPOLECCOB B

6I/IOJ'IOFI/II/I, 9KOHOMMKE, MY3bIKC, paJIUOCBA3U U IP. (aMHJ’II/ITyI[a, nepuon u T.H.)

BLIHYCKHI/IK MOJIYYUT BO3MOKHOCTb HAYUUTHCA:
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811ademsv NOHAMUEM ACUMAIOMbL U YMeMb €20 NPUMEHIMb NPU PeuleHUuU 3a0ay,
NPUMEHAMb Memoobl peuleHus Npocmetux ouggepeHyuanbubix ypasHeHu nepeoco u
8MOP0O20 NOPAOKOE

Dnemenmel MmamemamuyuecKozo aHanu3d
BBIHyCKHI/IK HAY4YIMTbLCH:

Brnagerp moHsTHEM OECKOHEYHO YOBIBAIOIIasi TEOMETPUYECKasl IPOTPECCHS H  YMETh
MIPUMEHSTH €T0 MPU PEIICHUH 33/1aY;

MIPUMEHSITH JIJISl PEIICHUS 3a71a4 TEOPHIO MPECIIOB;

BIAJE€Th MOHATHSIMH OECKOHEUYHO OodblIpMe ¢ OECKOHEYHO Mallble  YHCIOBBIE
MOCJIeIOBATEILHOCTH U YMETh CpPaBHHBATh OECKOHEYHO OOJbIINE W OECKOHEYHO Maible
IOCJIEJOBATEIHLHOCTH;

BJIQJIETh TTOHSATUSAMHU: MPON3BOIHAS (DYHKIIMHU B TOUKE, TPOU3BOAHAS (QYHKIINUH,

BBIYUCIISATH TPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIIUN U UX KOMOWHAIIHIA;

nccaenoBath GyHKIIUA HA MOHOTOHHOCTD U OKCTPEMYMBI,

CTPOUTH IpaKH U MPUMEHSTH K PEIICHUIO 3a71a4, B TOM YHCJIE C TTapaMeTpOM;

BIIQJIETh MOHATHEM KacaTeabHas K TpaduKy GYHKIIMH U YMETh IPUMEHSATH €0 TIPH PEIICHUN
3aj1a4;

BIIQJIETh TTOHATUSAMHU MTepBOOOpazHast QyHKIIHS, ONIPEIeTICHHBIN HHTETpa;

NPUMEHATH Teopemy HproToHa—JIeliOHMIIa U ee CIeICTBUS IJIsl PEIICHUS 3a1a4.

B nosceonesnoti scusnu u npu uzyyeHuu Opyeux y4eOHvlx npeomemos.

pemath NpUKIAHbIE 3a7ayd U3 Ouosiornd, (U3NKU, XUMHH, SKOHOMHKH M JPYTUX
MPEeIMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK MPOIIECCOB;
HMHTEPIPETUPOBATH MOJTYUYCHHBIE PE3YIIbTaThI

BBIHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYYUTBHCA:

Jlocmuoicenue pesyriomamos pazoena 11,
C80000HO  61a0emb  CMAHOAPMHLIM — ANNAPAMOM — MAMEeMAMUYecKko2o auanuza O
BbIYUCTIEHUSL NPOUZBOOHBIX (PYHKYUU OOHOU NePEMEHHOLL,
C80000HO NPUMEHAMb aAnnaApam MamemamuyecKko2o aHaiu3a 0 Uccied08aHus QyHKyuil u
nOCMPOEHUsL 2PAPUKOS, 8 MOM HUCTIe UCCIe008AHUsL HA BLINYKIOCHb,
onepuposams NOHAMuUEM NepeooOPA3HOU PYHKYUU OJis peulenus 3a0ad,
061a0emb OCHOGHBIMU c8edeHusmMu 06 unmeepane Horomona—Jleubnuya u e2co npocmeviuiux
NPUMEHEHUSIX,
Onepupos8ams 6 CMAaAHOAPMHBIX CUMYAYUSX NPOU3BOOHBIMU BbLCULUX NOPSIOKO8;
YMemb NPUMEHSIMb NPU PeuleHul 3a0ay COUCMBEA HENPEPLIGHBIX QYHKYULL,
yMemb NPUMEHsIMb NPU peulenuu 3a0ay meopemvl Betiepwumpacca;,
YMemb GbINONHAMb NPUOTUICEHHBIE BLIYUCTIEHUSL (MeMOObl PEUeHUs] YPAGHEHU, GbIYUCTEHUS
onpeoeeHH020 UHme2pana);
YyMemb NPUMEHSIMb NPUTLONCEHUE NPOU3BOOHOU U ONPEOeleHHO20 UHMeSPAald K PEeueHUo
3a0a4 ecmecmeo3HaHUsl;

61a0ems NOHAMUIMU 8MOPAsi NPOU3BOOHAS, BbINYKIOCMb 2paguKa yHKyuu u ymems

uccneoosams gbyHKI/;uIO HA 6bINYK10CMb

Cmamucmuka u meopusn 3ep0ﬂmuocmet2, Jl0CUKA U K0M6umzmopul<a

BbINyCKHUK HAYYUTHCH:
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OnepupoBaTb OCHOBHBIMHM OMNHCATEIBHBIMUA XapaKTEPUCTHKAMU YHUCIOBOrO Habopa,
MOHATHEM TeHepalibHasi COBOKYITHOCTh M BEIOOPKOI U3 HEe;

ONEpPHUPOBATH TMOHATHSAMHU: YACTOTAa W BEPOATHOCTH COOBITHS, CyMMa M MPOH3BEACHUE
BEPOSITHOCTEH, BBIYUCIIATH BEPOATHOCTH COOBITUM HAa OCHOBE MOJCUYETa YNCIIa UCXO/I0B;
BJIaZIETh OCHOBHBIMU IOHATUSIMU KOMOMHATOPUKM M YMETb MX NPUMEHATh MpPU PELICHUU
3ajay;

HMMETh IPEJCTABIEHNE 00 OCHOBAX TEOPUU BEPOSITHOCTEM;

UMETh IIPEJICTaBICHHE O JUCKPETHBIX W HENOpPEPBIBHBIX CIyYalWHBIX BEIUYMHAX M
pacnpeesieHusX, 0 HE3aBUCUMOCTH CIy4YailHbIX BEJIMUMH;

MMETh MPEJCTABIEHNE O MAaTEMAaTHUYECKOM OKUJAHUM U JUCTIEPCUH CITyYallHbIX BEJINYUH;
HMMETh IPEJCTABIEHNE O COBMECTHBIX PACIPEICIICHUSAX CITyYailHbIX BEIHYUNH;

MIOHUMATh CyTh 3aKOHA OOJILIINX YHCEN U BBIOOPOYHOTO METOA U3MEPEHUS BEPOSATHOCTEM;
UMETh TPEICTABICHHE O HOPMaJbHOM paclpeieieHud U IpUMepax HOPMAJIbHO
pacnpeeNieHHbIX CIIy4ailHbIX BEJNYMH;

HUMETh NPEJCTABIEHNE O KOPPETSAILUH CITy4YallHbIX BEJIUYHUH.

B nosceonesnou scusnu u npu uzyyeHuu opyeux npeomemos:

BBIYUCIISTH WIH OIEHUBATH BEPOSTHOCTH COOBITHI B PeaIbHOM KU3HU;
BBIOMPATh METOJIBI TIOJIXOIAIIETO MPEACTaBICHUS U 00paOOTKH TaHHBIX

BI)IHYCKHI/IK IMOJIYYHUT BO3MOXKXHOCTb HAYUUTHCS:

Jlocmuoicenue pezynomamos pazoena ll;
umMems npeocmasietue 0 YeHmMpaibHoU npedeIbHOU meopeme;
umemsb npeocmasietue 0 8bl00POUHOM KO DuyueHme Koppersiyuu u TUHEUHOU pecpeccull;
uMemsv npeocmasieHue 0 CMAMUCMU4eckKux eunomesax u nposepke CMAamucmuyecKoll
2unomesbvl, 0 CMAMUCMuKe Kpumepus u ee yposHe 3HAUUMOCML;
uMemsb npeocmasiienue 0 Ce:A3uU IMIUPULECKUX U MEOPemUYecKux pacnpeoeneHull;
uMems npeocmasieHue 0 KOOUpO8aHuu, 080UUHOLU 3aNUCU, 08OUYHOM Oepese;
671a0emb OCHOBHLIMU NOHAMUAMU — meopuu 2pagos (epag, eepuwiuna, pedpo, cmeneHv
8epULUHBL, NYMb 8 2paghe) u ymenv NPUMEHAMb UX NPU PeueHun 3a0ad,
umemsb npeocmasierue 0 0epedbix U ymems NPUMEHMb NPU peuleHul 3a0ay;
811a0emb NOHAMUEM CE8A3HOCb U YMeNnb NPUMEHSINb KOMIOHEHMbL CEI3HOCIU NPU PEUEHUU
3a0ay;
yMemsb 0Cyuwecmeisims nymu no peopam, 00xoouvl pebep u eepuiun epagha;
umems npedcmasgierue 00 UIEPOBOM U 2AMUTLMOHOBOM NYMU, UMemMb NPeoCmAagieHue o
MPYOHOCU 3A0A4U HAXOHCOCHUSL 2AMUTIMOHOBA NYMUL;
611a0emsb NOHAMUAMU KOHEUHble U CUEmHble MHOJNCECMBd U YMemb UX NPUMEHIMb Npu
peutenuu 3a0a4;
YyMemb NPUMEHSIMb MEmMo0 MAmMemMamu4eckoi UHOYKYUU,

yMems npumeHsme npunyun /upuxie npu peuienuu 3a0ay

Pelenue TeKCTOBBIX 32124
BbInyCKHUK HAYYUTHCH:

Pemrate pa3Hblie 3a/1a4i NOBBILIEHHON TPYAHOCTH;

aHAJIM3MPOBATh YCIOBHE 3a7adyd, BHIOMpATh ONTUMANBHBI METOJ pEIIeHUS 3aaauu,
paccMmarpuBas pa3IH4HbIE METO/IbI;

CTPOUTH MOJIEIb PELICHUs 3aauM, MPOBOAUTH JI0KA3aTEIbHBIE PACCYKACHUS NP pELICHUU
3aa4H;
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— pemaTh 3amgayd, TpeOyromue mnepedopa BapUaHTOB, NPOBEPKU YCIOBHH, BBIOOpPa
ONTUMAIBHOTO PE3yJIbTaTa;

— QHAJIM3HUPOBATh U MHTEPIPETUPOBATH IMOJYUYEHHBIE PEIICHHUS B KOHTEKCTE YCIIOBHS 3aJadH,
BBIOMPATH PEIICHUs, HE IPOTUBOPEYALIIE KOHTEKCTY;

— TMEPeBOAWTH IPH peIIeHUH 337a4u HH(OpManuio W3 OAHOW (OPMBI 3amUCH B JAPYTYIO,
WCTIONB3Ys IPU HEOOXOTUMOCTH CXEMBI, TaOIHIIbI, IpaduKH, THarpaMMel.

B nosceonesnoti sorcuznu u npu uzyuenuu Opyeux npeomemos:

- pemaTh MpakTUYECKUE 3a/1a4 1 3aJ1a4l U3 JPYTUX MPEIMETOB

BrInmycKHHUK MOTYyYUT BO3MOKHOCTh HAYUUTHCS:

JocTikeHus pe3ysibTaTa pasjiena BhIITyCKHUK HAyIUThCS.

Coneprxanue yuyeOHOTo mpeaMera

Komnencupyromas 6asoBasi nporpamma

Auiredpa ¥ HaYa1a MaTEMAaTHYECKOI0 aHAJIN3a

HatypanbHble uncna, 3anicCh, pa3psaHble claraeMble, apudpmerndeckue aeiicteus. Yucna
U JIeCATUYHAsI CUCTeMa cuucieHus. HaTypanbHble uncna, JeMMMOCTh, PU3HAKU JISTMMOCTH Ha
2,3,4,5,9, 10. Paznoxxenne uncia Ha MHOKHUTeNH. Octatku. Pemenune apudmerndeckux 3amad
MPAKTUYECKOT0 COJIep>KaHus.

Ilenbre yncna. MoyJib 4rciia U €ro CBOMCTBA.

Yactu u momm. pobu u nmerictBusi ¢ apoOsmu. OkpyrieHue, mpuodamxeHue. Pemenue
MPaKTUYECKUX 3a]]a4 Ha IPUKHUJIKY U OLEHKY.

[IpouenTsl. Pemenue 3aaay NpakTUYECKOTO COACPkKAHUSI HA YaCTU U MPOLEHTHI. CTeneHb
C HaTypaJbHBIM U LIEJIbIM NIOKa3zareneM. CBoiicTBa creneHeil. CTaHJapTHBIA BUJT YUCIIA.

AnrebGpanyeckue BeIpaKeHHs. 3HaUeHHE alreOpandyeckoro BEIPaKEHUS.

KBanpatueiii kopeHb. M3o00pakeHue uuciaa Ha 4YUCIOBOM mpsiMoid. [lpubmmxeHHOE
3HaYEHUE UPPAIOHATBHBIX YUCEIL.

Ilonamue mHnozounena. Pasznooscenue mHoz2ouieHa Ha mHodcumeny, YpaBHEHHE, KOPEHb
ypaBHeHus. JInHeliHbIe, KBaJIpaTHbIE YPAaBHEHUS U CUCTEMbI TMHEHHBIX YPaBHEHUH.

Pemenue mpocredmux 3a1a4 Ha IBUXKEHUE, COBMECTHYIO pabOTy, MPOLEHThl. UKncioBbie
HEpPaBEHCTBA U MX CBOWCTBa. JIMHEIHbIE HEPABEHCTBA C OJHON MEPEMEHHOM W HMX CHCTEMBIL.
UucnoBsie mpoMexyTku. OObeTMHEHHE U TIEPECEUCHHUE TPOMEKYTKOB.

3aBUCHUMOCTh BENWYMH, (YHKIUS, apTyMEHT U 3HaUY€HUE, OCHOBHBIE CBOMCTBA (DYHKIIMH.
I'padux Gynkuuu. Jlunelinas gynkuus. Ee rpaduk. YrinoBoi koappuunueHT npsamoi.

Keaopamuunas ¢ynuxyusa. Ipagux u ceolicmea xeadpamuunou QyHKyuu. epagux

Qyukyuu Y = \/; I'paguk pynkyuu y = ; .
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Hynmu QyHKIMM, TpOMeXyTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHHE WIIU
yObIBaHHE) Ha YHCIOBOM NpoMexyTke. HawmOosbimee M HauMmeHblee 3HaueHHE (DYHKIUH.
[lepuonuueckne GyHKIUU 1 HAUMEHBUIHHA IEPUO/I.

I'pagycnas mepa yrima. TpuroHomerpuyeckass OKpYHOCTb. OrmnpezneneHue CcuHyca,
KOCHHYCa, TaHIeHca MPOU3BOJIbHOIO Yyria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
3HaueHus TpuroHomeTpudeckux Gynakmuid s yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'paguxu mpueonomempuueckux gynkyuii Yy =C0SX,y =sinx,y =tgx.

Pemrenne MIPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHEHUH c IIOMOIIBIO
TPUTOHOMETPHUUECKOIN OKpPYKHOCTH.

Ilonamue cmenenu c Oeilicmeumenvuvim nokasamenem. llpocreiiue moka3zaTenbHbIE
ypaBHEeHHMsI U HepaBeHCTBa. [Toka3zaTenbHas QpyHKLUS U ee rpaduk.

Jlorapudm wumcia, OCHOBHBIE CBOWCTBa Jorapudma. Jlecatuunsiii jorapudm.
[Ipocreiimue norapupmuueckre ypaBHeHUs] 1 HepaBeHcTBa. Jlorapudmudeckas GyHKIus U ee
rpaduk.

[TonsTue crenennoit pynkuuu u ee rpaduk. [Ipocreiinie nppanroHalbHble YPAaBHEHHUS.

Kacarenbnast x rpaduky ¢yskmuu. IloHsTHE TpOWM3BOAHONW (YHKIIMM B TOYKE Kak
TAHTEHC YIJIa HaKJIOHA KacaTelbHOW. ['eoMeTpuieckuid M (U3NYECKUA CMBICT MPOU3BOIHOM.
IIpou3so0Hvle MHO20UIEHO8.

Touku skcTpeMyMa (MakCUMyMa U MUHUMYMA). Mccedoganue s1eMeHmapHulx yHKyuil
HA MOYKU IKCMPpeMyMd ¢ NOMOUbIo npouzeoonou. Haensaonaa unmepnpemayus.

Ilousamue nepsoobpasnoii ynxyuu. Quzuueckuilt cmuici nepeooopasnou. Ilonsmue oo
unmezpane Kaxk niowaou noo epagukom Gyukyuu.

OcHoBHasi 0a30Basi mporpamMma

Auredpa v HayaJ1a aHAJIM3a

[ToBTOpenue.Pemenne 3amad ¢ UCMOIB30BAHHMEM CBOWCTB YHCEN M CUCTEM CUWCIICHHS,
JeTMMOCTH, JI0JIEW W 4acTel, MPOLEHTOB, MOIyJieil uncen. Pemenue 3aia4d ¢ MCIOIb30BaHUEM
CBOWCTB CTerMeHel U KOpHEeH, MHOTOYIeHOB, MpeoOpa3oBaHU MHOTOWIEHOB M JAPOOHO-
palMOHAIBHBIX BBIPAKEHUI.

Pemenune 3amau ¢ MCHOIB30BaHMEM TpPaAyCHOM Mepel yriaa. Moaynb 4Yuciaa W €ro
CBOMCTBA.

Pemenne 3amau Ha JBIJKEHHE M COBMECTHYIO pPa0OTy C TOMOIIbIO JIMHEHHBIX U
KBaJPaTHBIX YPAaBHEHHM M UX cUCTeM. PelieHue 3a1ad ¢ MOMOIIbIO YMCIOBBIX HEPABEHCTB U
CHCTEM HEpaBeHCTB C OJHOW NEpPEeMEHHOH, C MPUMEHEHUEM W300paKeHHUsI YHCIOBBIX

IIPOMEXKYTKOB.
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Pemrenue 3amay ¢ UCMONb30BaHUEM YHCIOBBIX (YHKIMH U MX rpadukos. Vicnoiap3oBanue

CBOWCTB U rpapvKoOB JTMHEWHBIX U KBaJPATUYHBIX (PYHKIMI, 0OpaTHON MPONOPIMOHATLHOCTH U

¢byHkuun Yy = \/; . 'paduueckoe perienrne ypaBHeHUI 1 HEPABEHCTB.

Tpuronomerpuueckass OKpyX HOCTb, paduannas mepa yenda. CHUHYC, KOCUHYC, TaHI'€HC,
Komamuzenc MPOU3BOIAbHOrO yriia. OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO M CIICJCTBUS U3

Hero. 3Ha4YeHUsT TPUrOHOMETpHUeCKUX (GyHKIui ais yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (
0,-,—,—, pan). Dopmynvl CLONCEHUS MPUSOHOMEMPUUECKUX —QYHKYULL,  Dopmybl

npugeoenus, hopmynsl 080UHO20 apeyMeHma..

Hymn QyHKImuu, npomMexyTKd 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HawmOomnbiiee u
HauMeHbIee 3HadeHue ¢pyHkuun. [lepnoanueckue pyHkimu. YeTHOCTh U HEYETHOCTH (DYHKITHH.
Cnoorcrole ynkyuu.

Tpuronomerpuyeckne byHKINN Yy =COSX, Y =SINnX, Y =tgX .@yuxyus y = Ctgx .
CaoiicTBa U rpaMKu TPUTOHOMETPUYECKUX (DYHKIUH.

ApKKOCHUHYC, AapKCHUHYC, apKTaHT€HC 4ucia. Apkkomamueenc uyucna. llpocreitmue
TPUTOHOMETPHUUYECKHE YpaBHEHUs. PellleHrne TpuroHoMeTpu4eckux ypaBHEHUH.

Obpamusie mpuconomempuyeckue @QyHKyuu, ux ceoticmea u cpaguxu. Pewenue
npocmeuuux mpuzoHOMempuiecKux HepageHcma.

Crenenb C [EHCTBUTENBHBIM IIOKa3aTesieM, CcBoWcTBa creneHu. lIpocreiimue
MoKa3aTebHbIe ypaBHEHUS U HepaBeHCTBa. [lokazarenbHas GyHKIMS U ee CBOICTBa U Ipaduk.

Jlorapudm uwmcnma, cBoictBa Jorapudma. [ecatuuneiii  norapudm.  Yucio e
Hamypanvuoii nocapupm. [IpeobpazoBanue JorapuMUYECKUX BBIPAKCHMUIA.
Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBa. Jlorapudmuueckas (yHKIUS U ee CBOMCTBA U
rpaduk.

Crenennas ¢yHKIMS U ee cBOicTBa U rpaduk. MppanuonansHble ypaBHEHUS.

Memoo unmepeanos 0 peuieHus HepaseHCms.

IIpeobpazosanus epagurxoe hynxyuii: cogue 860016 KOOPOUHAMHBIX OCel, pacmsicenue u
colcamue, ompaxjcenue OMHOCUMENbHO KOOpPOUHamuwlx ocell. I paguueckue memoowvl peureHus:
ypasHeHull u HepaseHcme. PeuieHue ypasHeHUll U HEPABEHCME, COOEPHCAUUX NEPEMEHHYIO NOO
3HAKOM MOOYIIA.

Cucmemvl noxazamenvHvix, 102apUGMUYECKUX U UPPAYUOHATbHBIX YpasHeHuU. Cucmembl
NOKA3AMENbHBIX, 102aPUPMUUECKUX HEPABEHCME.

Bzaumno obpamuvie ¢pynxyuu. I paghuxu 3aumuo oopamusix hyHKyuil.

Ypasuenus, cucmemvol ypaguenuii ¢ napamempom.
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[IpousBoanas pynkiuu B Touke. Kacarensnas k rpaduky ¢ynkiun. ['eomerpudeckuii u
¢busnueckuit cMbicn  npousBoaHOW. [IpouwsBomHbIe d3neMeHTapHBIX (yHKUUH. [Ipasuna
oughghepenyuposanus.

Bmopas npouszeoonas, ee ceomempuueckuti u puzuyeckuil CMoiCiL.

[Tonstue o HenmpepbIBHBIX (PyHKIUAX. TOUYKK SKCTpeMyma (MakCUMyMa U MUHUMYMA).
HccnenoBanue sneMeHTapHBIX (YHKIMNA HAa TOYKH IKCTpeMyMa, HauOoJbliee M HAMMCHbIIEE
3HaYeHWE C TIOMOIIBI0 MPOU3BOAHON. [locmpoenue epaghuxos Gyukyu ¢ noMowbso
npou3eooHuix. lIpumenenue npouzsooHol npu peueHuu 3a0ay.

[TepBooOpasnas. Ilepsoobpasuvie snemenmapuvix yukyuii. Ilnowaov KpusoruneuHou
mpaneyuu. Popmynra Hvromona-Jleiibnuya.Onpeodenennoiti unmezpal. Bviuucnenue niowaoeti
NIOCKUX u2yp u 06vemMo8 mei 6paweHus ¢ NOMOwbI0 UHMe2pad.

Yray0seHHbIi yPOBEHb

AJiredpa ¥ HaYaJ1a aHAIU3A

[ToBTOpenue. Pemienue 3aiay ¢ UCIOIB30BAHUEM CBOWCTB YUCENI M CHUCTEM CUHCIIECHHUS,
JIETUMOCTH, JO0JIEW M 4YacTel, MPOLIEHTOB, MOyJiel yucen. Pemenue 3a1ay ¢ UCMOIb30BaHUEM
CBOMCTB CTEMEHEH | KOpHEH, MHOTOYJIEHOB, MpeoOpa3oBaHM MHOTOUYICHOB W JPOOHO-
palMOHAIBHBIX BRIpAKEHUH. PellieHne 3a1au ¢ HCOJIb30BAHUEM T'PalyCHOM MepblI yriia. Moynnb
Yyclia U ero cBoiicTBa. Pemienue 3aa4 Ha JBMKEHHUE U COBMECTHYIO pabOTy, CMECH U CILIaBbI C
MTOMOIIBIO IMHEWHBIX, KBaPATHBIX U APOOHO-pAIlMOHANILHBIX YpaBHEHUH U UX cucTeM. Pemienue
3a/lad C IIOMOILBI0 YHUCJIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C
MIPUMEHEHHEM H300paKeHHsI YUCIIOBBIX IPOMEXKYTKOB. PelieHue 3aay ¢ HCHOJIb30BAHUEM

YUCIOBBIX (yHKIUH U ux rpadukoB. Mcnonp3oBaHue CBOWCTB W TpadUKOB JHMHEHHBIX U

KBaJIpaTHYHBIX (QYHKIMIA, 0OpaTHOW MPOMOPIHMOHANBHOCTH U (PyHKUIUU Y =\/;. ['paduyeckoe

pelieHre ypaBHEHMH M HepaBeHCTB. lcmonb3oBaHue omepauuii HaJi MHOXECTBAMU MU
BbICKa3bIBaHUAMU. VICIIO/Ib30BaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHON IEpEeMEHHOM,
YHCIIOBBIX IIPOMEKYTKOB, X 00bEUHEHUN U nepeceueHuil. [IpuMeHneHne npu pemeHun 3aaau
CBOWCTB apH(PMETHUYECKON M TeOMETpPUYECKOM IPOrpeccuy, CyMMHUpPOBAaHUS OECKOHEYHOMH
CXOZSILIENCS TEOMETPUUECKON POTrPECCHUH.

MHoxecTBa (YHMCIOBBIE, T'€OMETPHUECKUX (QUryp). XapaKTepUCTHUECKOE CBOMICTBO,
3JIEMEHT MHOXECTBa, IyCTOE, KOHEYHOe, OecKOHeYHOoe MHOXecTBO. CrocoObl 3alaHus
MHOkecTB [logmHokecTBO. OTHOIIEHNS NPUHAIEKHOCTH, BKIOYEHHs, paBeHcTBa. Onepannn
Haax MHoxectBaMHu. Kpyru Oilinepa. Koneunble um OecKOHEYHbIE, CUYETHbIE W HECUECTHBIE

MHOXKCCTBaA.
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HctuHHbIE W JIOKHBIE BBICKA3bIBAHUWS, ONEpAllMM HaJ BBICKA3bIBAaHUAMH. Ajneedpa
gvickazviganuti. CBsi3b BBICKA3bIBAHMA C MHOXECTBaAMHU. KBaHTOpPHI CyIIECTBOBAaHUS U
BCEOOIIHOCTH.

3akoHbl JIOTUKU. OcHOGHble Jo2udeckue npasuna. PenieHue JOrMYECKUX 3a/adc
HCII0JIb30BAHUEM KPYTOB DIiepa, OCHOBHbBIX 102UHECKUX NPABUT.

Ymozakmodenus. OOOCHOBaHUS M JOKA3aTEIbCTBO B MareMaruke. TeopeMbl. Buibl
MaTeMaTHYECKUX YTBEPXKACHUH. Buoder Odokazamenvcms. Mamemamuueckas uHOYKYuUs.
Ymeepowcoenusn: obpamnoe Oannomy, npomueononoN(CHoe, 00pamHoe HPOMUBONOTOHCHOMY
oannomy. IIpy3HaK U CBOMCTBO, HEOOXOUMBIE U IOCTATOYHBIE YCIOBUSIL.

OcHnosnass meopema apupmemuxu. Ocmamxu u cpasHenus. Anreopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema ®Pepma. (-uunvie cucmemvl CUUCTEHUSL.
Dyuxyus Jinepa, Yucio u cymma oerumeriell HamypaibHo20 Yucid.

Pamnannas Mepa yriia, TPHUTOHOMETPUYECKAs OKPYKHOCTh. TpPUTOHOMETPUYECKHE
GyHKIUMU gucen U yriioB. GopMyIibl IPUBEACHHS, CIIOKCHHUS TPHUTOHOMETPUUYCCKUX (DYHKITUH,
(GopMyJIBI TBOMHOTO ¥ TIOJIOBUHHOTO aprymeHTta. [IpeoOpa3oBaHMe CYMMBI, Pa3sHOCTH B
MPOM3BEICHUE TPUTOHOMETPUIECKUX (PYHKITUNA, U HA00OPOT.

Hynmu ¢yHKumy, mnpomMexyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haumbonbiee wu

HauMeHblIee 3HaueHue Gpynkuuu. [lepuoguueckrue QyHKIMM U HAMMEHbIINI niepuoa. UeTHble U
HeueTHbIe QyHKIMH. PYyHKYUU «OpobHAs yacme yucia» Y = {X} u «yenas wacms yuciay Yy = [X]

.Tpuronomerpuueckre (YHKIUM YKCIOBOTO aprymenTta Y=COSX, Yy=sSinX, y=tgXx,
y = Ctg X. CBoiicTBa u rpadKu TPUTOHOMETPUUECKUX (DYHKITHM.

OOpatHble TPUrOHOMETPUUYECKUE (PYHKLUH, X TJIaBHbIE 3HAYEHUs, CBOWCTBA U IPaUKH.
Tpuronomerpruueckue ypaBHeHus. OIHOPOAHBIE TPUIOHOMETPUYECKUE ypaBHEeHMs. Pemenue
IIPOCTENIINX TPUTOHOMETPUYECKUX HEpaBeHCTB. lIpocTeiimne cUCTeEMbl TPUTOHOMETPUYECKHUX
YpPaBHEHUU.

Crenenp C JCHCTBUTENBHBIM IIOKa3aTelneM, CBolicTBa creneHu. [Ipocreiimue
NoKa3aTebHbIE YpaBHEHUS U HepaBeHCTBa. [loka3zaTenbHas QyHKIMS U ee CBOICTBA U rpaduk.
Uucno € u pyHKIus y =¢€*.

Jlorapugm, cBoiictBa sorapudma. JlecATHUHBIH W HaTypajlbHBIH  JOorapudm.
IIpeoOpa3oBanue  jorapupmuyeckux  BblpaxkeHuid. Jlorapugmuyeckue ypaBHEHHUS H
HepaBeHCTBa. Jlorapudgmuueckast pyHKIHUS U ee CBOMCTBA U rpaduk.

Crenennas ¢pyHKLHUS U ee CBoWcTBa U rpaduk. MppanroHanbHble ypaBHEHUS.

[lepBuuHblE TPEACTABIEHUS O MHOXECTBE KOMIUIEKCHBIX uMcen. J[eucmeus ¢

KomnaexchoiMu uyuciamu. Komnaexcno CONpAINCEeHHble HYUcida. MOOyJZb u apcymeHm uucida.
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Tpuconomempuueckasn Gopma KomniekcHoeo uucia. Peuwienue ypagHeHUll 68 KOMHIEKCHbIX
Yucnax.

MeTton uMHTEpBAJIOB Ui pelieHus HepaBeHCTB. [IpeoOpazoBanus rpadukoB (QyHKIIHIA:
CHIBUT, YMHOXCHHE Ha YHUCIIO, OTPaKEHHE OTHOCHTEIBHO KOOPIMHATHBIX oceil. ['paduueckue
METO/Ibl PEIICHUs] ypaBHEHUN M HepaBeHCTB. PellieHre ypaBHEHHMI U HEPABEHCTB, COAEPKAIIUX
MIEPEMEHHYIO 101 3HAKOM MOJIYJIA.

CucreMbl OKa3aTeNbHBIX, JOrapu(PMUIECKUX U UPPALIMOHAIBHBIX YpaBHEHUH. CHUCTEMBI
MOKa3aTeIbHbIX, JOTapUPMUUECKUX U UPPALNOHATIbHBIX HEPABEHCTB.

B3aumno obpathbie pyHkiun. ['paduxu B3auMHO 00paTHBIX QYHKIIMA.

VYpaBHEHHUsI, CHCTEMBI YPABHEHUH C IAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasuenuil cmeneuu 6viuie 2 CHEYUuaibHbIX
6u008. Teopema Buema, meopema be3y. Ilpusooumsie u nenpusooumvle muozcounenvi. OCHO8HAS
meopema  aneeopvl. Cummempuueckue MHO204YneHbl. Llenouucnennvie u  yeno3HayHvie
MHO20YIeHbL.

Jluopanmosyel ypasnenus. Llennvie opoou. Teopema Depma o cymme K8aopamos.

Cymmbl u psobl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubnUICEHUU OClICMBUMETbHBIX YUCEN PAYUOHATILHBIMU.

MHnoorcecmea Ha KOOpOUHAMHOU HIIOCKOCTU.

Hepaserncmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepaserncmea o cpeouusx.

[lonstue npenena QyHkuuu B Touke. [lowamue npedena (dyHKyuu 6 6eCKOHEUHOCMU.
Acumnmomul epaghuka yukyuu. CpasHenHue OeCKOHEUHO MAIbIX U OECKOHEYHO OONbUUX.
HenpepsiBHOCTH dyHKIMU. Ceoticmsa Henpepwienvix ¢yuxkyuil. Teopema Betiepwmpacca.

Huddepenuupyemocts ¢yukiuu. IlpomsBoanas ¢ynkuuum B Touke. KacarenpHas k
rpadpuxky Qynkuunu. ['eomerpuueckuii M (U3MYECKUl CMBICT MPOU3BOAHON. [lpumenenue
npouzeooHol 6  Qusuxe. [IpousBogHble  2IEMEHTAPHBIX  (PYHKIMA. [TpaBuna
muddepeHIupoBaHuUs.

Bropas npousBoHasi, ee reoMeTpu4ecKuil U pU3MIECKHii CMBICI.

Touku skcTpemyMa (MakcuMyMma U MUHUMYMa). MccnenoBanue aneMeHTapHbIX (pyHKIUN
Ha TOYKM SKCTpEMyMa, HaumOoiblliee M HaUMEHbIIee 3HAYEHHE C TOMOIIbIO0 MPOU3BOIHOM.
Ilocmpoenue epaghurxos gyukyuti ¢ nomowpio npouzeoouvix. IlpumeHnenue npouzsooHolU npu
pewenuu 3a0ay. Haxoorcoenue sxcmpemymos hyHKyull HeCKOIbKUX NepeMeHHbIX.

IlepBooOpasnas. Heompenenenuslii  uHTerpan. IlepBooOpa3zHble  3IeMEHTapHBIX
¢yukuuit. [Tnomanp kpuBonuHelHoi Tpanernun. ®@opmyna Hetotona-Jleltonuna.OnpeneneHHbIi
UHTETpal. Buiyucienue niowaoeti niaockux ueyp u obvemos mei 8pawjeHuss ¢ HOMOUbIO

unmeecpaia..

27



Memoovl pewienusi pyHKYUOHATLHBIX YPAGHEHUT U HEPABEHCME.

Temamuueckoe nnanuposanue 10-11 knacc npogpunvhulii yposeHs

Conep:xaHue yueOHOro Marepuaja

‘ KoaudecTBo 4acoB

10 kacc
IMoBTOpEHHE 4
@DyHKINH U TpaduKH 20
[lonatue GpyHKIUN 3
[psimas1, runiep6os1a, mapadosia ¥ OKPYKHOCTb 5
HenpepbIBHOCTE 1 MOHOTOHHOCTD (DYyHKIIUH 5
KBanparnunas u apoOHo — nuHeiHas Qynkuuu. [IpeodpaszoBanue | 6
rpadukoB
Konmponvnas paboma Nel. Tema: «DyHKIUU U rpadukm 1
CreneHu M KOpHHU 17
Crenennas GyHKIUsA y = X"IIPU HATYPAJIHHOM 3HAYCHUH N 2
[TonsiTre KOpHS N -i cTeneHu 5
CBolicTBa apuMeTHUECKUX KOpHEH 5
CreneHp ¢ paliMoOHaIbHBIM MTOKA3aTeeM 4
Konmponvnas paboma Ne2. Tema: «CTeneHu U KOPHU.

1
Iloka3atenbHas u Jorapupmuyeckasi pyHKumu 22
Oyukimsa y = a" 6
[TonsiTue norapudma 7
CaoiicTBa sorapudgmon 8
Konmponvnas paboma Ne 3. Tema: «llokazarenbHas U
norapudmudeckas QyHKIHIY. 1
Tpuronomerpudeckne pyHKIIUH 50
Yron moBopora 1
Panuannas mepa yria 2
CHHYC M KOCHHYC JIFDOOTO yIiia 3
TaHTeHC ¥ KOTaHTeHC JII000T0 yria 3
[Ipocreiinirie TPUrOHOMETPUUECKUE YPAaBHEHUS 3
@DopMmyIibl IPUBEACHUS 3
CoiicTBa u rpaduk GyHKIMHU Y = sin X 3
CoiicTBa u rpaduk QyHKIUHU Y = COS X 3
CoiicTBa u rpaduk GyHKIMHU Y = tgXy =Cigx 2
Koumponvnasa paboma Ne 4. Tema: «CsoiictBa u rpaduxu | 1
TPUTOHOMETPHUECKUX (DYHKITHILY.
3aBUCHUMOCTh MEXKIY TPUTOHOMETPUYECKUMH (DYHKIIUSIMU OJHOTO | | 4
TOTO X€ apryMeHTa
CHHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH JIBYX YTJIOB 4
TaHreHc cyMMBbI M TAHT€HC Pa3HOCTH JBYX YIJIOB 3
Tpuronomerpuueckue GyHKIIMHI TBOIHOTO yria 3
[IpeobpazoBanue MpoOU3BENEHUSI TPUTOHOMETPUYECKUX (YHKIUN B | 5
cymmy. O6paTHOE IpeobpazoBaHue
Pemienne TpUroHOMETPUYECKUX YpaBHEHUN 6
Konmponvnaa paboma Ne 5. Tema: ««Tpuronomerpuueckue | 1
(YHKITUU ¥ UX CBOWMCTBa»
BeposiITHOCTH U CTATHCTHKA 9
[ToHsITHE BEPOSTHOCTH 2
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Brrunciienue yncia BapuaHToB

Koumponvnas paboma Ne 6. Tema: ««Beposmnocms u |1l
CMAmMuCmuKa

IloBTOpEHUE 14
DyHKIUHN U TpaPUKH 3
YpaBHEHUs 1 HEPABEHCTBA 9
HroroBast KOHTpoJbHAS padoTa 2
Hroro: 1364
11 kaacc

IloTropenue 4
HenpepbIBHOCTH U nipene pyHKIUH 13
HenpepriBHOCTD QyHKIIMU 4
[Ipenen pyHkuun 4
AcumnTotsl rpaduka QyHKIUU 4
Konmponvnas paboma Nel. Tema: «HenpepvisHocmv u npeoen 1
DyHKYUUY

IIpousBoaHas pyHKIUH 17
KacarenbHast k rpaduKy QyHKIHH 5
[TponsBoHas u nuddepermman 6
Touku Bo3pacTaHus, yObIBaHUS M SKCTPEMYMBbI (DYHKIIMH 5
Konmponvnas paboma Ne 2. Tema: «llpouzsoonas ¢hynkyuuy 1
Texnuka quddepeHunpoBanus 28
[Ipou3BoiHAsE CYMMBI, MPOU3BEICHHS M YACTHOTO 4
[Tpon3BoHas C0KHON (DYHKINH 4
DopMyJTBI MPON3BOTHBIX OCHOBHBIX (DYHKIIHIA 7
Hawubosnpiiee u HanMeHbIee 3HaYCHUST HYHKITUH 6
Bropas nmpousBogHas 6
Konmponvnasn paboma Ne 3. Tema: «Texnuka 1
oughepenyuposamisy

HuTerpan u neppoodpasHas 13
[nomans KpUBOJIMHEHHOW Tparneuu 5
ITepBooOpaznas 7
Konmponvnas paboma Ne 4. Tema: «Humeepan u nepsooopasnasy» 1
BeposAiTHOCTH U CTATHCTHKA 9
Cymma u npousBeieHHe COOBITHIA 4
[ToHsiTHE O CTaTUCTHKE 4
Koumponvnaa paboma Ne 5. Tema: «Bepoamnocms u 1
CMAMUCMUKa.»

YpaBHeHHUSI 1 HEPABEHCTBA M MX CHCTEMbI 27
YpaBHEHHs 1 HEpaBEHCTBA 8
Cucrembl ypaBHEHUN 9
3amauu ¢ mapaMeTpamu 9
Koumponvnas paboma Ne 6. Tema: «Vpaeuenus , nepasencmea u ux | 1
cucmemuly

KomniekcHble uncia 13
dopmyna KopHell KyOMYecKOro ypaBHeHHUs 1
Anrebpanueckas popMa KOMIIJISKCHOTO YHCIIa 3
["'eomeTpHruecKoe NpecTaBIeHHe KOMIICKCHOTO YUCIIa 4
Tpuronomerpudeckas popMa KOMIUIEKCHOTO YHCIIa 4
Hmozosas konmpoavnas paboma. 1
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[ToBTOpEeHune 12
HUroro: 136
Bcero: 272

TemaTuueckoe njianupoBanue no ajaredpe 10 kiaacc ba3oBplii ypoBeHb

No KomnaectBo
Tema
§ 4acoB
I'naea 1. /leiicmeumenvusie uucna(lluacoes)
1-2 Llenble u panroHaIbHBIEC YKCIIA. [[eCTBUTENBHBIEC YUCTIA 2
3 beckoneuHo yObIBarolas reoMeTpuyeckasi Iporpeccust 2
4 ApudpmeTnueckuil KOpeHb HATYPaJIbHOW CTENIEHU 3
5 CreneHb ¢ palMOHANIBLHBIM U JICHCTBUTEBHBIM MTOKa3aTeIeM 3
Konmponvnas paboma 1 1
I'nasa 2. Cmenennas ¢pynkyusa(10uacoes)
6 Crenennas ¢yHKIMS, €€ CBOICTBa U Ipaduk 3
7 B3anmuo oOpaTHbIe GyHKITUN 1
8 PaBHOCWIIBHBIC ypaBHEHUS U HEPABEHCTBA 2
9 HppanmonanbHbie ypaBHEHUS 3
Konmponvnas paboma 2 1
I'naea 3.1lokazamenvnaa ¢pynkuusa(10 vacoes)
11 [TokazaTenbHas GyHKIHS, €€ CBOMCTBA U rpaduk 2
12 [TokazaTenbHBIC YpaBHCHHS 3
13 [TokazaTenbHbBIC HEPABEHCTBA 2
14 CucreMbl OKa3aTeIbHBIX YPAaBHEHHUI U HEPABEHCTB 2
Konmponvnas paboma No 3 1
I'nasad. Jlozapugpmuueckan pynxkyusa(14 uacoes)
15 Jlorapugmsl 2
16 CoiicTBanorapu¢pmon 2
17 JlecaTUUHBIE U HATypaJlbHbIE JOrapu(pMbl 2
18 Jlorapudmuueckas pyHKIHs, €€ CBONCTBA U Tpauk 2
19 Jlorapugmuueckue ypaBHEHUs 3
20 Jlorapugmuueckiue HepaBeHCTBA 2
Konmponvnasa paboma Ne 4 1
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I'nasa 5. Tpuzonomempuueckue gpopmynst (29 uacos)

21 Panuannas mepa yria 1
22 [ToBOpPOT TOUKM BOKpPYT Havajga KOOPAUHAT 2
23 Omnpenenenne cuHyca, KOCHHYCa ¥ TaHT'CHCA yTiia 2
24 3HaKu CHUHYCa, KOCUHYCa U TaHT€Hca 1
- 3aBHCHMOCTh MEXJIY CHHYCOM, KOCHHYCOM M TaHT€HCOM OJHOTO U 5
TOTO e yria
26 TpuronomeTpuyeckue ToXKIAeCTBA 2
27 CuHyc, KOCUHYC U TaHT€HC YTJIOB O U —0. 1
28 DopMyITBI CIIOKECHHS 2
29 CuHycC, KOCHHYC ¥ TaHT€HC JIBOWHOTO yTiia 2
30 CuHyC, KOCHHYC W TAaHTCHC TTOJIOBUHHOT'O yTJjia 1
31 ®dopmyIibl IPUBEACHUS 2
32 CyMmMma 1 pazHOCcTh cuHycoB. CymMMa U pa3HOCTh KOCHHYCOB 2
Konmponvnas paboma Ne 5 1
I'naea 6. Tpuconomempuueckue ypasnenus (16uacos)
33 YpaBHeHus COS X = a 2
34 VYpaBHeHus SIN X = a 3
35 VYpaBHeHus tg x = a 2
36 Pemienne TpuroHOMETPUYECKUX YPAaBHCHUM 4
37 Perienust mpocTelnx TPUrOHOMETPHUYECKIX HEPABCHCTB 4
38 Konmponvnas paboma Ne 6 1
IToBTOpEeHUE 10
39 Hmoeosas xoumponvras paboma 2
102 4
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MynunumnansHoe 01 KeTHOE 00111e00pa3oBaTeNIbHOE YUPEKACHHE TOPOIa

HpkyTcka cpeansisi o0meodpazoBarenbHas mkosa NeS

YTBepxkIeHa MPUKA30M JHUPEKTOPA

MBOY r.Upkytcka COIL NeS ot

30.08.2017 r. Ne 01-11-106/8
BHeceHbI H3MEHEHHUS OT
28.08.2019r

[Tpukas Ne 01-11-99/2

Pa0oyasi nporpamma npeamera

MATEMATHUKA (FCEOMETPUS)
mrst 10-11 xknaccoB

(6a30BBIii ¥ TPODUITBHBIN YPOBEHD)
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CPOK peajiM3aIiy IIPOTPAMMBL:

2 roma

CocraBuTels:
CoxosbHUKOBA Wpuna
bopucosHa, YUUTEIb
MAaTEMaTHUKHU, epBOM
KBaJIN(DUKALIMOHHOM

kareropun ~ MBOY .
Npxyrcka COLI Ne5

r. Upkyrck 2019r.

[losicHuTenpHas 3anucKa
[Iporpamma COCTaBjieHa  Ha  OCHOBE ®denepabHOTO roCyAapCTBEHHOIO
00111€00pa30BaTEILHOTO CTaHAapTa cpeanero obimero oopasosanwus (PI'OC COO).
Mecto npenMera B ydeOHOM IIJIaHE: MHBApUAHTHAS 4acTh (TPOQIIbHBIC TPEIMETHI ).
[IpenmerHas o0nacTh: MaTeMaTHKa.
enu nzyuenus:

L4 (bOpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 0 MaT€MAaTUKEC KaK YHUBEPCAJIbHOM A3BIKC HAYKH,
CpE€ACTBC MOJACIINPOBAHUSA SIBJICHUH 1 IIponeccos, 00 HACAX U METOJaX MaTEMAaTHUKU,
L4 Pa3BUTHUC JJOTH4YCCKOI' 0 MBIIIJICHUA, IMPOCTPAaHCTBEHHOI'O B006pa)l(eHI/I5[,

ANTOPUTMHUYECKOHN KYJIbTYPbl, KPUTHYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIMMOM JUTsl Oy y1ei
PO ECCHOHAIBHON JIEATEIBLHOCTH, a TAK)KE IMOCIISIYIONIEro 00yUeHUs B BBICIIEH IITKOJIC;

° OBJIAJICHUE MAaTEeMaTHUYECKUMU 3HAaHUSMH U YMEHHUSMH, HEOOXOJAUMBIMH B
MOBCETHEBHOW JKM3HHU, JUISI M3YYEHUS IIKOJbHBIX €CTECTBEHHOHAYYHbIX AWCLUIUIMH, JIs
MOJIydeHUs. o00pa3oBaHUA B O0JacTAX, HE TPeOYIOMMX YrIIyOJeHHOW MaTeMaTH4ecKOn
MOATOTOBKH;

° BOCIIUTAHUE CPEACTBAMU MATEMaTHUKU KYJbTYpbl JIMYHOCTH, IOHHUMaHUs
3HQUMMOCTH MAaTEMAaTUKH JUIsl HAYYHO-TEXHUYECKOTO MPOrpecca, OTHOLIEHUSI K MAaTEMaTUKE KAk
K 4acTH O0IIeYeIOBEYeCKON KyIbTyphl Yepe3 3HAKOMCTBO C MCTOpHEH pa3BUTHUS MaTEMaTHUKHU,
9BOJIIOIMEH MaTeMaTUUEeCKUX UJICH.

KonnuecTBo y4eOHBIX 4acoB, Ha KOTOpPbIE pacCUMTaHa Mporpamma;

Knacc 10 11
KJIacc KJ1acc
KonndecTBo yueOHbBIX Heleb 34 34
KomnuuecTBo 9yacoB BHEAENIO, U/HE 2 2
KomnunuecTBo yacoB B roj, 4 68 68
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[pu peanu3anuu OPOrpaMMbl HCIIOJIB3YIOTCS YYeOHUKH, BKIIOUYECHHBIC B (elepabHbINI
nepeyenn?:

[TopsiaxoBeIit ABTOp/aBTOpC HaumenoBanue K N3naren
HOMEp Y4eOHHKa KHMH KOJUIEKTUB yueOHUKa Jacc b yu4eOHMKA
1.3.41.21 |Aranacsu JI.C., Matremaruka: anredpa u 10-11 | IIpocBemienue
byry3os B.®., Havaja
Kanomues C.b. u ap. | MaTeMaTuueckoro
aHa/Iu3a, TrEOMETPHSL.
I'eomerpust (6a3oBbIil U
yTiyOJeHHBIN YPOBEHb)

IlnanupyeMbiepe3yabTaThl OCBOEHHUS
JInuHOCTHBIE Pe3yJbTaThl B c(epe OTHOLIEHHI O0yYawIIUXCA K cebe, K CBOEMY
310POBbI0, K MO3HAHUIO ceOsi:

— OpI/IeHTaHI/Ifl O6yanOI]_[I/IXC${ Ha JOCTHXKEHHUEC JIMYHOI'O CHACTbhI, peaﬂmaumo IIO3UTUBHBIX
JKN3HCHHBIX HepCHeKTI/IB, HWHHUIITUMATUBHOCTD, eraTI/IBHOCTB, TOTOBHOCTh H CHOCO6HOCTI) K
JUIHOCTHOMY CaMOOTPEICIICHUIO, CTIOCOOHOCTh CTaBUTh [N H CTPOUTH )KH3HCHHBIC TUIAHBI;

— TOTOBHOCTh M CIIOCOOHOCTH OOECHEYUTh ce0C M CBOMM OJIM3KUM JIOCTOMHYIO >KH3Hb B
MPOLECCE CaMOCTOSITEILHON, TBOPUECKON M OTBETCTBEHHOM JEATEIBHOCTH;

— TOTOBHOCTh W CIOCOOHOCTh OOYYalONIUXCS K OTCTAaMBAaHUIO JIMYHOTO JOCTOWHCTBA,
cOOCTBEHHOTO MHEHHMsI, TOTOBHOCTh M CIIOCOOHOCTh BBIpa0aThIBaTh COOCTBEHHYIO TO3HUIUIO IO
OTHOIIICHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHUSM TPOIUIOTO0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS HCTOPHH, TyXOBHBIX IIEHHOCTEH M IOCTH)KCHHUI HAIIICH CTPaHBI,

— TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIUMXCsi K CaMOPa3BUTHIO W CaMOBOCIMTAaHHUIO B
COOTBETCTBHUU C OOIICYETOBEYCCKUMH IIEHHOCTSIMH M HJeajJjaMd TPakJIaHCKOTO O0OIIecTBa,
MOTPEOHOCTh B (PU3NYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-030POBUTEIBLHOM
IEITEILHOCTRIO;

— TPUHATHE W peanu3alus IIEHHOCTEH 3I0pOBOro M 0€30IacHOTO o0pas3a JKU3HH,
OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (U3HYECKOMY U
MICUXOJOTUYECKOMY 37I0POBbIO;

—  HEeNpUATHE BPEIHBIX MPHUBBIYEK: KYPEHUS, yIOTPEOICHUS aJIKOTOJIsI, HAPKOTHUKOB.

JInuHocTHBIE pe3yabTarbl B chepe oTHOmeHHi ol0ydaromuxca Kk Poccum kak k

Poaune (OTeuecTBy):

4 o o

TIpuka3 Ne 233 ot 08.05.2019r. 0 BHeceHHM M3MEHEHHUI B (elepalbHbIN MepeYeHb Y4eOHUKOB, PEKOMEHYEMBIX K HCIOJIb30BAHUIO TIPH
peanu3anuy HMEIOINX TOCYAapCTBEHHYIO aKKpeAUTAlUIo 00pa30BaTeNbHBIX IPOrpaMM HA4albHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeIHEro
o01iero oOpa3oBaHus, yTBEp)KACHHbIN prKkazoM MuHKCTEpCTBa IpocBenieHns Poccuiickoit denepannu ot 28 nexadps 2018 r. Ne345
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—  poccuiicKas MAEHTHYHOCTh, CHOCOOHOCTh K OCO3HAHUIO POCCHUHCKOW HMICHTUYHOCTH B
MOJIUKYJIBTYPHOM COIMYME€, YYyBCTBO MPHYACTHOCTH K HUCTOPUKO-KYJIBTYPHOU OOIIHOCTH
poccuiickoro Hapoja u cynpbe Poccuu, marpruoTusM, TOTOBHOCTh K CITy:KeHHIO OTE4ecTBY, €ro
3aIlHTE;

— YBaXEHHE K CBOEMY HapoJy, UyBCTBO OTBETCTBEHHOCTH mepes PonuHoii, roppoctu 3a
CBOM Kpa#, cBOW PoauHy, mpomusioe W HacTosIIee MHOrOHalMOHaibHOro Haponaa Poccuw,
yBa)KEHHE K rOCYJapCTBEHHBIM CUMBOJIaM (rep0, diar, rTuMH);

— (opmupoBaHue YBaKEHHMSI K PYCCKOMY SI3BIKy KaK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickoit ®enepaunu, SBISIOMIEMYCS OCHOBOM POCCHMCKOW HICHTHYHOCTH W TJIABHBIM
(hakTOpOM HaIMOHAIBHOI'O CAaMOOIIPEIEICHHUS;

— BOCIHTAHUE YBAXEHUS K KYyJIbType, s3bIKaM, TPaJAWIMSAM H OObIYasiM HapOJOB,
npoxuBaromux B Poccuiickoit @enepanuu.

JInuHOCTHBIE Ppe3yabTaTbhl B cdepe OTHOUIEHHH oOoOy4yalmIUXcsi K 3aKOHY,
roCyapcTBY M K IPaKAAHCKOMY 001eCTBY:

—  TpaXJaHCTBEHHOCTh, TPaXITAHCKas TO3WIMS AaKTHBHOTO M OTBETCTBEHHOTO WICHA
POCCHUHCKOro 0O0IIeCTBA, OCO3HAIOIIEr0 CBOM KOHCTUTYIIMOHHBIE TMpaBa U OOS3aHHOCTH,
YB@XAIOIIETO 3aKOH W NIPaBOMOPSAJOK, OCO3HAHHO IPUHUMAIOIIETO  TPaJULMOHHBIE
Hal[MOHAJIbHBIE M OOIIEYeNIOBEYECKHE T'yMaHUCTHYECKHE M JEMOKpaTHYeCKHe IIEHHOCTH,
TOTOBOT'O K YYaCTHIO B OOIIECTBEHHOI KU3HH;

— TpU3HAHUE HEOTUYXJIaeMOCTH OCHOBHBIX TIpaB U CBOOOJ 4YellOBEKa, KOTOpHIE
MPUHAICKAT KAXAOMY OT POXKIEHUS, TOTOBHOCTh K OCYLIECTBJICHHIO COOCTBEHHBIX IpaB U
cBoOoa 0e3 HapylleHus MpaB U CBOOOJA APYTHUX JIUI, FOTOBHOCTh OTCTaWBaTh COOCTBEHHbBIE
mpaBa U CBOOO/BI YEIOBEKa U IpakJlaHUHA COTJIACHO OOIICTPU3HAHHBIM MPHUHIUIIAM U HOPMaM
MEKIyHapOaHOro npaBa u B cooTBeTcTBUU ¢ KoHcTutynueit Poccuiickoit @enepannu, npaBoBast
U MOJUTUYECKAsi TPaMOTHOCT;

—  MHPOBO33PEHHE, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
OOIIIECTBEHHON TMPaKTUKH, OCHOBAaHHOE Ha MAHajore KyJIbTyp, a TaKkKe pa3Iu4HbIX (HopM
OOIIECTBEHHOT'O CO3HAHMS, OCO3HAHKME CBOET0 MECTA B MOJUKYIBTYPHOM MUDE;

—  HHTEepUOpH3alMUs LIEHHOCTEH AEMOKPATHHM U COLMAIBHOW COJMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOUIEHUH B IPYIIE WM COUUATBHON OpraHu3allly;

— TOTOBHOCTh OOYYarOMIMXCA K KOHCTPYKTHMBHOMY YYacTHIO B TMPHUHITHH pPELICHUH,
3aTparuBarOINX WX TpaBa U HUHTEPECHl, B TOM YHCIE B Pa3IMYHBIX (popmax OOIIEeCTBEHHOM
caMOOpraHU3allii, CaMOYTPaBIeHUs, OOIIECTBEHHO 3HAUNMOU 1A TEIHbHOCTH;

—  TPUBEPKEHHOCTh HJESIM HWHTEPHAIMOHATN3Ma, APYKOBbI, PaBEHCTBA, B3aMMOIOMOIIIH

HapOd0B; BOCIUTAHUC YBAXKUTCIBHOI'O OTHOIICHNA K HAHWMOHAJIBHOMY OOCT
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- OHNHCTBY JIIOI[GI;'I, X 9yBCTBaM, PCIIMTUO3HBIM Y6€)KI[€HI/ISIM;

- T'OTOBHOCTH 06yan0me051 IMPOTHUBOCTOATh HACOJIOTUH ISKCTPEMH3MA, HalMOHAJIM3Ma,
KceHo(GoOuHu; KOpPYIIUU; MUCKPUMHUHAIIMM TIO0 COIHUATBHBIM, PEITUTHO3HBIM, DPAaCOBBIM,
HallMOHAJIbHBIM IMPpHU3HAaKaM U JPYTMM HETATUBHBIM COUHAJIbHBIM ABJICHHUAM.

JInuyHOCTHBIE pe3yJbTaThl B cepe OTHOMIEHUH 00YYAIOIIMXCS € OKPYKAIOIIHMH
JIIOAbMM:

— HPaABCTBEHHOE CO3HAHME W TIOBEJCHHWE HAa OCHOBE YCBOGHHS OOIIEYETIOBEYECKUX
HCHHOCTeﬁ, TOJICPAHTHOI'O CO3HAHUA W IIOBCACHHA B IOJUKYJIBTYPHOM MHUPC, TOTOBHOCTU U
CIIOCOOHOCTH BECTH Auanor ¢ ApyruMu JIroAbMH, 1O0CTUT'aTbh B HEM B3aMMOIIOHUMAaHH, HAXOAUTb
06HII/IC eI U COTPYAHUYATDE AJId UX TOCTHIKCHUS,

— TpHUHATHE  TYMaHUCTHUYECKHX  IICHHOCTEH,  OCO3HaHHOE,  YBAXKHUTCIBHOE W
J0OpOIKENTaTeIbHOE OTHOIIIEHUE K IPYTOMY YeJI0BEKY, €r0 MHEHHIO, MHPOBO33PEHHIO;

—  CHOCOOHOCTH K CONEPEKUBAHUIO U (OPMUPOBAHUE TO3UTUBHOTO OTHOILEHHUS K JIIOJISIM, B
TOM YHCJIC K JIMIaM C OrpaHHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBbA W HHBAJIWNAAM, 6epe>KHoe,
OTBECTCTBECHHOC U KOMIICTCHTHOC OTHOIIICHUE K q)HSquCKOMy H IICUXOJOTHYCCKOMY 3A0POBBIO
JPYTUX JIO/ICH, YMEHHE OKa3bIBaTh MIEPBYIO MOMOIIB;

—  ¢QopMupoBaHUE BBIPAKEHHOW B TOBEJCHHM HPABCTBEHHOW IIO3WIIMH, B TOM 4YHCIIE
CIIOCOOHOCTH K CO3HATEJIhbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS W TIOBEICHUS Ha
OCHOBE YCBOCHHS OOIICUEIIOBEYECKUX IIEHHOCTE W HPABCTBEHHBIX YYBCTB (YECTH, MIOJITa,
CIPaBEITMBOCTH, MUAJIOCEPIHS U APYKEIIOOHS);

— pa3BUTHE KOMIICTCHIIMIA COTPYIHUYECTBA CO CBEPCTHUKAMH, JCTbMHU MJIAJIIIETO
BO3pacTa, B3pOCIHBIMH B 00pa3oBaTelIbHOW,  OOIIECTBEHHO  IIOJIE3HOW,  y4eOHO-

HCCHeﬂOBaTeHBCKOﬁ, HpOBKTHOﬁ " Ipyrux BuJaax ACATCIBHOCTH.

JIn4HOCTHBIE pe3yabTaThl B c(epe OTHOLICHHH 00ydalIMXCS K OKpPY:KaLeMy
MHPY, *KMBOIl IPHpPoO/e, Xy/105KeCTBEHHON KYJIbType:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Ppa3BUTHs  HayKH,
3HAYMMOCTH HAayKH, FOTOBHOCTb K HayYHO-TEXHUYECKOMY TBOPUYECTBY, BJIAJIEHUE JOCTOBEPHOU
uHpopManuei 0 MepeioBbIX JOCTHKEHHMSIX M OTKPBITHSX MHUPOBOM M OTEUECTBEHHOH Haykw,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSAX 00 yCTPOHCTBE MUpPa U OOIIECTBA;

— TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIE €aMOOOpa3oBaHHIO, Ha
NPOTSDKEHUU BCEW JKM3HHU; CO3HATENbHOE OTHOIICHHWE K HEMpPEephIBHOMY OOpa30BaHMIO Kak
YCIIOBHIO YCIIEUTHOM MPo(ecCHOHANBbHOM U OOIECTBEHHO e TeIbHOCTH;

— DJKOJIOTWYecKas KyJbTypa, OepexHoe OTHOLIEHHS K POJHOM 3emie, MPHPOIHBIM

6orarctBaMm Poccun u MUpa; NOHUMAHUC BJIMAHUA COHHUAJIBHO-DKOHOMHUYCCKUX ITPOLCCCOB Ha
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COCTOSIHME TPUPOJHONM U COLMAIBHOW CpE/bl, OTBETCTBEHHOCTh 3a COCTOSIHUE IPUPOJIHBIX
pPECYpPCOB; YMEHHS M HAaBBIKM Pa3yMHOTO TMPHUPOIOINOIL30BAHUS, HETEPIIMMOE OTHOIICHHUE K
JNCUCTBUSAM, TPUHOCAIINM BpeA OKOJIOTHU; NPUOOPETCHHE OMbITa HSKOJIOrO-HalpaBIeHHOU
NEeSITeTbHOCTH;

—  OCTETUYECKOE OTHOIICHHUS] K MHUPY, TOTOBHOCTH K OCTETHYECKOMY OOYCTPOWCTBY
CcOOCTBEHHOTO ObITA.

JIMYHOCTHBIE Ppe3yJbTaTbl B cepe OTHOUIEHMHA O00y4alOIMXCA K ceMbe M
poaMTENIAIM, B TOM YHCJIE MOATOTOBKA K CeMeiHOW KU3HM:

—  OTBETCTBEHHOE OTHOIICHHE K CO3/IaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOTO MPHUHATHUSA
IICHHOCTEH CEMEHHOM KU3HU,

— TOJOXUTENbHBI 00pa3 ceMbH, pOAUTENbCTBA (OTIIOBCTBA H  MAaTEPUHCTBA),
WHTEPHOPH3AIHS TPAIUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHOCTHBIE pe3y/bTaThl B cepe OTHOUIEHUNA O0y4YAKIIUXCH K TPyay, B cepe
COIHATBHO-IKOHOMHUYECKHUX OTHOIIIEHHIA:

— yBaXeHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOEH
COOCTBEHHOCTH,

—  OCO3HaHHBIU BBIOOpP Oymyrmiei mpodeccuu Kak MyTh M CIOCO0 peau3aiui COOCTBEHHBIX
KU3HEHHBIX TUIaHOB;

— TOTOBHOCTH OOydHarouuxcs K TPYAOBOH MpodecCHOHaIbHOM IesTeNbHOCTH KaK K
BO3MOXHOCTHM  y4acTUsi B  PpEUICHHUM JIMYHBIX, OOIIECTBEHHBIX, TIOCYJapCTBEHHBIX,
oOIeHaIMOHaIBHBIX TPOOJIEM;

—  TOTPEOHOCTHb TPYIUTHCS, YBAKEHUE K TPYAY W JIOAAM TPYJa, TPYJIOBBIM JOCTHUKECHHSIM,
I0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIECHHWE K pasHbIM BUAAM TPYJIOBOU
JeSITeNIbHOCTH;

— TOTOBHOCTHh K CaMOOOCITY>XMBaHHUIO, BKJIIOYas OOy4YEHHE M BBINOJIHEHUE JOMAITHUX
00s13aHHOCTEH.

JIn4HOCTHBIE pe3yJbTaThl B chepe PU3NYECKOr0, ICUXO0JI0rHYECKOr0, COLHAILHOIO0
U AaKaJeMH4eCKOro 0,1aronoy4nsi 00y4aroumuxcs:

—  (¢usnueckoe, SMOIMOHATBHO-TICUXOJIOTHUECKOE, COILIMANILHOE Onmaromnoiny4une
oOyJaronuxcs B )KU3HU 00pa30BaTENbHON OpraHM3alliy, OIIyIIeHHE ACTbMH O€30MacHOCTH U
TICUXOJIOTHYeCcKOro koMpopTta, nHGOPMAITMOHHON 0€30ITaCHOCTH.

Ilnanupyembie MeTanpeaMeTHbIE Pe3yaIbTAThI
PerynsiTuBHbBIE YHHBepPCAJIbHbIE YUeOHbIE NelcTBUS

BbINyCKHUK HAy4YuTCS:
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- CaMOCTOSITEJIbHO OINPEIENATh 1LIeNU, 3a/JaBaTh MapaMeTpbl U KPUTEPHUHU, MO KOTOPHIM
MOXHO OIPEACNIUTD, YTO 11eJIb JOCTUTHYTA;
- OIICHUBATh BO3MOXHBIE MOCJIEICTBUS JTOCTUKEHUS MOCTABJICHHOM II€JIU B IEATEIIHOCTH,
COOCTBEHHOM KM3HU M JKU3HU OKPYKAIOIIUX JIFO/ICH, OCHOBBIBASICh HA COOOPAKEHUSAX ITHUKU H
MOpaiu;
- CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/1a4ll B 00Pa30BATEIBHOUN NEATEIHHOCTH H
KU3HCHHBIX CUTYaIlUsX;
- OIICHUBATh PECYpPChl, B TOM YHCJI€ BpeMs M Jpyrue HeMmaTepuallbHbIe PeCypChl,
HEOOXOAMMBIE JIJIs1 TOCTHXKEHHS TTOCTABJIICHHOM 11€J1H;
- BBIOMpATh MyTh JOCTHXKCHHS I1I€NH, IJIAHUPOBATh pEIICHHE MOCTABICHHBIX 3ajad,
ONTUMU3UPYS MaTepUAIbHBIC U HEMAaTEepUAIbHBIC 3aTPATHI;
- OpraHu30BbIBaTh A(DPEKTUBHBIA TOUCK PECypcoB, HEOOXOMUMBIX IS JTOCTHKEHUS
MMOCTaBJICHHOM IIe/IH;
- COTIOCTABJIATH TIOJYYCHHBIN PE3YNIbTAT IEATEILHOCTH C TIOCTABJICHHOMN 3apaHee 1EeTbIo.

2. ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeHCTBUS

BbINyCKHUK HAYYUTCS:
- MCKaTh ¥ HAXOAUTH 00OOIIEHHbIE CITOCOOBI pelIeHns 3aay, B TOM YHCJe, OCYIIECTBISATH
pa3BepHyThI WHGOPMALMOHHBI MMOMCK U CTaBUTh HA €ro OCHOBE HOBbIe (y4eOHble U
TTO3HABATENIHHBIC) 33/1a4H;
- KPUTHUYECKH OLEHUBAaTh W HUHTEPIPETUPOBATh HH(OPMALMIO C pa3HbIX MO3ULUH,
pacmno3HaBaTh U PUKCHUPOBATH MPOTHUBOPEUHS B UH(HOPMALIMOHHBIX HCTOYHHUKAX;
- WCIOJIb30BAaTh Pa3IMYHbIE MOJEIbHO-CXEMAaTUYEeCKHE CpPEICTBA JUIsl MpPECTaBICHUS
CYLIECTBEHHBIX CBSI3€ii W  OTHOUICHWM, a TakkKe MPOTHUBOPEYUI, BBISBICHHBIX B
MH(OPMALIMOHHBIX UCTOYHUKAX;
- HaXOJUTh U MPUBOJUTH KPUTHUECKUE apryMEHTHI B OTHOIICHHU JEHCTBUN U CY>KICHHI
JIPYTroro; CHOKOMHO M pa3yMHO OTHOCHUTBHCS K KPUTHYECKUM 3aMEUYaHHsIM B OTHOIICHHH
COOCTBEHHOTO CYXJICHHUS, PACCMaTPHUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
- BBIXOJUTHh 32 paMK{ y4eOHOTO MpeaMeTa M OCYIIECTBIATH IeJCHANPABICHHBINA MOUCK
BO3MOXHOCTEH ISl IIMPOKOT0 MEPEHOCca CPEACTB U CIIOCOOOB NEHCTBUS;
- BBICTPaNBATh UHIUBUAYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OrPaHUYCHHUS
CO CTOPOHBI JIPYTMX YYACTHUKOB U PECYPCHBIE OI'PaHUUYEHUS;
- MEHSTh U YJIEP>KUBATh Pa3HbI€ MO3UIMHU B MTO3HABATEIILHON JIEATEIHHOCTH.

4. KoMMyHMKATHBHbIE YHHBepCcAJIbHbIE YUeOHbIe AeiicTBUS

BbINyCKHUK HAy4YuTCS:
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- OCYLLIECTBIIATH JIE€JIOBYK0 KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMHU
(xax BHYTpH 00pa30BaTEIbHOW OpraHU3allMM, TAaK U 3a €€ IpeAeiaMu), MoJ0UpaTh MapTHEPOB
JUIS 1€JI0BOM KOMMYHUKALIUU MCXOJs M3 COOOPa)KEHUM pe3yJIbTaTUBHOCTU B3aUMOJAEHUCTBHUS, a
HE JIMYHBIX CUMIIATUH;

- IIPU OCYUIECTBIIEHUU T'PYNIOBOH pabOThl ObITh KaK PYKOBOJUTENEM, TaK U UJICHOM

KOMaHJbl B PAa3HbIX POJIAX (reHepaTop I/IIlef/'I, KPHUTUK, UCIIOJIHUTCIIDb, BI)ICTYHaIOIIII/II;'I, OKCIICPT U
T.1.);

- KOOPJMHHUPOBATh U BBINOJHATH pabOTy B YCIOBUSX pPEaJbHOrO, BHUPTYyaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- Pa3BECPHYTO, JIOTMYHO W TOYHO MHU3JIaratb CBOIO TOYKY 3pCHHUA C HCIOJb30BAHUCM
a/IeKBaTHBIX (YCTHBIX U MHCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

- paciio3HaBaThb KOH(l)J'II/IKTOFeHHBIe CUTyaluu MW NOpEcaoTBpaliaTb KOH(l)J'II/IKTI)I a0 HUuX
aKTHBHOW (a3bl, BHICTPAMBATh [EJIOBYI0 M 00pa30BaTeIbHYI0 KOMMYHHUKAIWIO, wu30eras
JIMYHOCTHBIX OLIICHOYHBIX CY)I()IGHHP'I.

ba3oBblii ypoBeHb

BoInmyckHUK Hay4duTCS:
- OnepupoBath Ha 0a30BOM ypOBHE TMOHATHSMM: TOYKa, TMpsMas, IUIOCKOCTh B
MIPOCTPAHCTBE, NapAJUIETLHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH;
- pacrno3HaBaTh OCHOBHBIE BHJIbI MHOIOTPAaHHUKOB (MpU3Ma, MUPaAMUAA, MPSIMOYTOJIbHBIH
napajuiesienume, Kyo);
- n300paxaTh H3y4yaemble (QUTYpbl OT PYKHM U C IPUMEHEHHUEM MPOCThIX YEPTEKHBIX
HWHCTPYMEHTOB;
- nenath (BbIHOCHBIC) IJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (GUTYpP: BUA
CBEpXy, COOKY, CHU3Y;
- U3BJIEKaTh ~ MHQOpPMAIMIO O  IMPOCTPAHCTBEHHBIX  TIEOMETPUYECKHX  (urypax,
MIPEJICTAaBJICHHYIO Ha YePTEKaX U PUCYHKAX;
— NpUMEHATh Teopemy lludaropa mnpu BBHYHCICHHH 53JIE€MEHTOB CTEPEOMETPHUUYECKHX
uryp;
— HaXxOIUTh OOBEMbl U IUIOMIA[M TOBEPXHOCTEW MPOCTEHIINX MHOTOTPAHHUKOB C
puMeHeHneM (popmy;
— pacrno3HaBaTh OCHOBHBIE BUIbI TEIl BpallleHus (KOHYC, IUIUHAP, cdepa u map);
- HaxXo/JuTh OOBEMBI M IUIOIAJM IOBEPXHOCTEH MPOCTEMIINX MHOTOTPAHHUKOB M Tel
BpallleH!s ¢ IPUMEHEHUEM (POPMYIL.

B nosceonesnoui sorcuznu u npu uzyuenuu opy2ux npeomemos:

- COOTHOCUTh aOCTpakTHbIE T€OMETpUYECKHE TMOHATUA U (QaKThl € peaTbHBIMU
KU3HEHHBIMU 00BEKTaMU M CUTYaLUSIMH;

- UCIOJb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (QUIYp Ul pEIICHUs
TUIIOBBIX 337a4 IPAKTUUECKOT0 COAEP/KAHUS;

- COOTHOCHTB IUIOIIAAN MTOBEPXHOCTEH Te 0AMHAKOBOM (POPMBI pa3IMUHOIO pa3Mepa;

- COOTHOCHUTH 00BEMBI COCYZ0B OJTMHAKOBOM (DOPMBI pa3InYHOIO pa3Mepa;
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OLIEHUBAaTh (HOpMY MPABMWILHOTO MHOTOTPAaHHMKA IOCIE CHHJIOB, CPE30B U T.I. (ONpEnensiTh
KOJINYECTBO BEPIIMH, pedep U TpaHeil MOTyYeHHBIX MHOTOI'PAaHHHUKOB)
BbInyCKHUK NIOJTy4UT BO3MOKHOCTb HAyUUTCS:

Onepupoeams NOHAMUAMU: MOYKA, NPAMASA, NIOCKOCMb 8 NPOCMPAHCMEe, NApaIIebHOCIb U
NepneHOUKYIAPHOCIb NPAMBIX U NIOCKOCME,

npumensimy 0/ peuleHus 3a0a4 2eomempuyiecKue akxmol, eciu ycio8us npuUMeHeHus 3a0aHbl 8
s6HOU hopme;

pewams 3a0a4u Ha HAX0HCOeHUe 2e0MeMPULecKUx 8eIUyUn No 00pasyam Uil areopumman,
oenamy (8bIHOCHbIE) NIOCKUE YEPMENHCU U3 PUCYHKOE 00BEMHBIX ueyp, 6 mom ducie pucosams
8UO c8epXy, COOKY, CMpoumy ce4yeHuUsi MHO202PAHHUKO8,

u361eKamv, UHMEPNPEeMUpPosams U Npeoopa308vl8ams UHGOPMAYUIO O 2e0MEeMPUYECKUX
Queypax, npedcmasieHHyI0 Ha YepmeHcax;

npUMeHsImb 2eoMmempuyeckue gakmsl 018 peueHus 3a0ai, 6 MoM 4Yucie Hpeonoaazaruux
HeCKOIbKO WA208 peuleHus;

ONUCHIBAMb 83AUMHOE PACNONIONCEHUE NPAMBIX U NI0CKOCHEl 8 NPOCMPAHCmee;
Gopmynuposams ce0licmea u NPU3Haxu ueyp,

00KA3bIBAMb 2e0MeMmpPUiecKue YmeepuHcoeHus,

61a0emb CMaHOapmHoOU Kiaccugurkayuei npocmpancmeeHHulx Gueyp (nupamuosi, npuzmvl,
napannenenuneovl),

HAxo0ums 06vembl U NIOWAOU NOBEPXHOCMEU 2e0MEMPUYECKUX Mel C NPUMeHeHUeM Gopmy,
BbIYUCTIAMb PACCIMOSAHUS U Yelbl 8 NPOCPAHCEE.

B nosceonesnoul scuznu u npu uzyyeHuu opyeux npeomemos:
UCNONIb308AMb  CBOUCMBA 2e0OMempudecKux @uayp Onsa peuleHus 3a0a4y NPaKmuieckKo2o

Xapaxmepa u 3a0ay u3 opyeux ooracmeri 3HAHU
Bekmoput u koopounamut 6 npocmpancmee
Boinycknuk nayuumcs:

- OnepupoBath Ha 6a30BOM ypOBHE MOHATUEM JIEKAPTOBBI KOOPMHATHI B IPOCTPAHCTBE;
HaXOJUTh KOOPJIMHATHI BEPIIMH Ky0a U MPsIMOYTOJILHOTO Hapasuieenureia

BBIHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYYHUTHCA:

- Onepuposams noHamusaMU 0eKapmogvl KOOPOUHAMbL 8 NPOCMPAHCIEE, 8EKMOP, MOOYlb
8eKMOpda, paseHCcmeo 8eKmopos, KOOPOUHAMbL 8eKMOPA, Y20l MeHCO0y B8eKMOPAMU, CKANAPHOE
npouseedeHue 8eKmopos, KOJLIUHeapHble 6eKMOpbl,

- HAxXo0ums pAaccmosiHue Mexncoy O08yMs MOUKAMU, CYMMY BEKMOpO8 U NpoussedeHue
8EKMOPA HA YUCTO, Y20]l MeNCOY 8eKMOPAMU, CKANAPHOE Npou3eedeHue, packiaovléams GeKmop
N0 08YM HEKOJLIUHEeAPHbIM 8EKMOPAM,

- 3a0a8amp NJIOCKOCHb YPAGHEHUEM 8 0eKAPMOBOLL cucmeme KOOPpOUHAm;

peutams npocmetiuiue 3a0a4u 86e0eHUeM 8eKMopHO20 bazuca

Hcmopua mamemamuru
Buinycknux nayuumces:

- OnuceiBaTh OTAEIBHBIE BBIJAIOLIMECS PE3YJbTATHI, IOIYYEHHBIE B XOJA€ pPa3BUTHUSA
MaTeMAaTUKU KaK HayKU;

- 3HaTh IIPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B CBA3M C OTCUYECTBEHHOU U
BCEMUPHOU UCTOPUEH;

IIOHUMATh POJIb MaTEMATUKU B pazButuu Poccun

BLIHYCKHI/IK MOJIYUYHUT BOSMOXXHOCTb HAYUUTHCA:
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- Ilpeocmasnams 6K1A0 8bIOAIOWUXCA MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U UHBIX
HayuHvlx obracmetl;
NOHUMAMb pOlb Mamemamuxu 6 passumuu Poccuu

Memoovt mamemamuxu
Buvinycknuk nayuumeucsa:

- [IpumeHATh U3BECTHBIE METO/IbI TPU PEILIEHUU CTAHJIAPTHBIX MATEMATUYECKUX 3a]1a4;

- 3aMeyaTh M XapaKTEpPU30BaTh MATEMATHYECKHE 3aKOHOMEPHOCTH B OKPYXaoIIEH
JIICUCTBUTEIFHOCTH,

NPUBOJNTH TPUMEPHl MAaTEMATHYECKUX 3aKOHOMEpPHOCTEW B TMPUPOAE, B TOM YHCIE

XapaKTepU3YyIOIINX KPacoTy U COBEPIIEHCTBO OKPYXKAIOIIEr0 MUpa U MPOU3BEICHUI UCKYCCTBA
BbInyCKHUK NOTy4UT BO3MOKHOCTD HayUUThCS:

- Hcnonvszoeamsv ocrnosHvle mMemoobl 00Ka3amenbcmeda, nposooums 00KA3amenbCmeo U
8bINOIHAMb ONPOBEPHCEHUE,

- NPUMEHSAMb OCHOBHBLE MEMOObl PeUeHUs MAMEeMAamuyecKux 3a0ay,

- HA OCHOBE MAMeMamuyecKux 3aKOHOMEPHOCmell 8 npupooe XapaKxmepuszo8ams Kpacomy
U COBEPULEHCMBO OKPYHCAIOULe20 MUPA U NPOU3BEOeHUL UCKYCCEA,

NPpUMEHAMb  npocmetiuiue NpocpamMMHble Cpeocmed U  INeKMPOHHO-KOMMYHUKAYUOHHbIE

cucmemvl NPU peueHur MamemamudecKux 3a0a4
Yriay0JieHHbI YPOBEHb
BoinmyckHUK HAyyuTCS

— Bnmagerp reomeTpuyecKMMH ~MOHATUAMU TPH  PEHIEHHMH 3aJad UM [POBEACHUU
MaTeMaTHYECKUX PacCy KICHHII;

— CaMOCTOATENIbHO (OPMYJIHUPOBATH OINpPEACTICHUs] T'e€OMETpUUYecKUX (Uryp, BbIABUTaTh
TUIOTE3bl O HOBBIX CBOWMCTBAX W NMPH3HAKAaX IeOMEeTpUyYecKuX (GUryp u 00OCHOBHIBATH WM
OIpoBepraTh UX, 0000IaTh UM KOHKPETU3UPOBATh PE3y/IbTaThl HA HOBBIX Kiaccax QuUryp,
MIPOBOJIUTH B HECTIOKHBIX CITydasx Kiaccuukauio GUryp mo pa3indHbIM OCHOBAHUSIM;

— HCCIeNoBaTh 4YEPTEXKU, BKIOYAas KOMOMHanuu (GUryp, M3BJIEKaTb, MHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHGOPMAIUIO, TPECTABICHHYIO Ha YepTexkKax;

— pemiath 3aJlaud F€OMETPUUYECKOTO COJEpKaHMs, B TOM YHUCIIE B CUTYallUIX, KOTJa alrOpPUTM
pelIeHHs HE CIIeyeT SBHO W3 YCJIOBHS, BBIIOJHATH HEOOXOMUMBIC AJISl PEIICHUs 3a/adyu
JIOTIOJIHUTEIbHBIE MTOCTPOCHHUS, UCCIIEIOBAaTh BO3ZMOKHOCTh IPUMEHEHUSI TeopeM U (opMyl
JUIS pEIIeHUs 3a/1a4;

— yMeTh (OpMYyJIHUPOBAThH U JOKA3BIBATh FTEOMETPUUECKUE YTBEPIKICHUS;

— BIJIAJETh MOHATUAMU CTEPEOMETPUU: MPU3Ma, apauIeNenuIe, TupaMuIa, TeTpadp;

— WMeTh MpPEACTaBICHUS 00 aKCMOMaX CTEPEOMETPUU U CIEACTBUSIX W3 HHUX H YMETh
MPUMEHSTh UX MPHU PEIICHUU 33/1a4;

— YMETh CTPOUTh CEUYEHHUS] MHOTOTPAaHHUKOB C HCIOJIb30BAHHEM PA3JIMYHBIX METOJIOB, B TOM
YHUCJIe U METOJIA CIIE/IOB;

— UMETh NPEACTaBICHHE O CKPEUIMBAIOMIMXCA NPSIMBIX B MPOCTPAHCTBE U YMETh HAXOJIUTh
YTOJI ¥ pacCTOSIHUE MEXKy HUMU;

— TPUMEHATH TEOPEMBbI O MAPAUICTBHOCTU MPSMBIX U IJIOCKOCTEM B MPOCTPAHCTBE MpU
pelIeHnn 3a/1a4;

— yMeTh IPUMEHATH MapauIeTbHOE TPOSKTUPOBAHKE I U300paKeHUsT PUTyD;

—  YMETh IPUMEHSATH NEPHEHANKYISIPHOCTH IPSIMON U MJIOCKOCTH MPHU PEIICHUH 3a/a4;
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— BJIAJIETh MOHATHSAMHU OPTOTOHAIBHOE MPOSKTUPOBAHME, HAKIIOHHBIC M WX MPOCKIINH, YMETh
MPUMEHSTH TEOPEMY O TPeX MEePIEHAUKYIISAPAX MPU PEIICHUN 3a/1a4;

—  BJIAJICTh MOHSATUSMH PACCTOSTHUE MEX Ty (UTYpaMU B MPOCTPAHCTBE, OOIIUI IEPIICHIUKY ISP
JIBYX CKPEIIUBAIOIIUXCS MPSMBIX U YMETh IPUMEHSTh UX MPU PEIICHUH 33]1aY;

— BJAJIETh TOHATHEM YyroJl MEXIY TNPSIMONH W IUIOCKOCTBIO M yMETh NPUMEHSATH €ro TpHU
pEIICHUH 33]1aY;

— BJAJICTh TOHITHUSIMH JIBYTPAHHBIA YTOJ, YTOJ MEXIY IUIOCKOCTSMH, TCPICHINKYIISIPHBIC
IJIOCKOCTH ¥l YMETh MPUMEHSTh UX IIPH PEIICHUH 3a/1a4;

— BJIAJICTh MOHATHAMH TpU3Ma, TMapajUIe/ICIuIe]] U MPUMEHITh CBOWCTBA Tapasuieemuieia
MIPY PEIICHUH 33]1aY;

— BJIAJIETh TOHSATHEM TPSIMOYTOJBHBIA TapaUIeICIHIel U MPUMEHSITh €ro MPH PEIIeHUN
3ajay;

—  BJIAJICTh TMOHATHAMHY MUPAMU/IA, BUIABI THPAMH/I, JIEMEHTHI MPABUILHON MUPAMUIBI U YMETh
MPUMEHSTH UX TIPU PEIICHUU 3a/1a4;

— HMETh MPEJICTABIICHHUE O TeopeMe Ditiepa, MpaBUIbHBIX MHOTOIPaHHUKAX;

— BIJIQJICTh MOHSATHEM IUIOIIAIN MTOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MPUMEHSTH €ro Mpu
pEIICHHUH 33]1aY;

— BIJIQJICTh MOHATHSAMH TeJia BpanieHus (MWIHHIP, KOHYC, map u cdepa), UX CCUCHUS U YMETh
MPUMEHSTH UX TIPU PEIICHUU 3a/1a4;

— BJAJIETh TIOHATHUSAMHU KacaTeJIbHBIE TPSIMbIE W TUIOCKOCTH M YMETh NPUMEHATh W3 TIPH
PEIICHUH 33]1aY;

— WMETh TPEACTaBJICHUS O BIHCAHHBIX M OIMCAHHBIX cepax M YMETh NMPUMEHSTHh UX TpU
pelIeHUN 3a1a4;

— BIIQJICTh MOHATUSAMHU 00BEM, 0OBEMBI MHOTOIPAHHHUKOB, TEJI BPALICHUS U MPUMEHSAThH UX TIPU
pelIeHUN 3a1a4;

— HMETh MPEJICTABIICHUE O pa3BEePTKE IMIINHAPA U KOHYCa, TUIOIIAA TOBEPXHOCTH IIHIMHIIPA U
KOHYyCa, YMETh IPUMEHSITh UX IIPH PEUICHUH 33/1aY;

— HMETb MPEIICTABICHHE O IUIOMIAIN chepbl U yMETh IIPUMEHSITh €r0 MPH PEIICHUH 33134,

— yMeTb pemarh 33Jaui Ha KOMOWHAIIMA MHOTOTPaHHUKOB U TEJl BPAIICHUS;

— HMETh MPEJICTABJICHUE O MOJA00UY B MPOCTPAHCTBE M YMETh PEIlaTh 3aJ1a4d HA OTHOLICHUE
00BEMOB H IIJIOIIA IeH TOBEPXHOCTEH MTOT00HBIX (DUTYP.

B nosceonesroti scuzuu u npu uzyuenuu opyeux npeomemos.
- COCTaBJIATBH C UCIIOJIb30BAHHEM CBOWCTB F€OMETPUIECKUX (PUTYp MaTeMaTHYecKue

MOACIIN I pCIICHUS 3a1aY ITPAKTHYCCKOI'O XapaKTepa U 3aJia4 N3 CMCIKHBIX
AUCHUIUINH, UCCIIECA0BATh ITOJTYYCHHBIC MOJACIIN U HHTCPIIPECTUPOBATL PE3YJIbTAT
BLIHYCKHI/IK MOJIYYUT BO3MOXKXHOCTb HAYUUTHCS:

—  Umems npedcmasnenue 06 akCUOMAMUYecKom memooe;

—  81a0emv NOHAMUEM 2eoMempuiecKue Mecma moyex 6 NPOCMpAHcmee U ymenms nPuMeHsms
ux Onsl peutenust 3a0ay;

—  yMemb NpUMeHSMb Ol peweHuss 3a0ay  C8OUCMEa NJIOCKUX U O8VSPAHHBIX V208,
MPexepanHo2o yead, meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPeXePaHHO20 Yeld;

—  e1ademv NOHAMUEM NePNeHOUKVISAPHOe CeYeHue NPUsMbl U YyMemb NPUMEHSIMb €20 npu
peutenuu 3a0a4;
umemsv npedcmasierue 0 080UCMBEHHOCHU NPABUTbHBIX MHO20CPAHHUKOB,
e1adems NOHAMUAMU YEHMPATbHOe U NAPALle/lbHoe NPOEeKMUPO8aHue U NPUMeHsIMsb UX npu
NOCMPOEHUU CeYeHUll MHO20CPAHHUKO8 MemOoO0OM NPOEKYUlL;

—  umembv npedcmasieHue o0 pazeepmKe MHO20SPAHHUKA U Kpamyatiuem nymu Ha No8epxXHOCU
MHO202PAHHUKA,
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uMemsb npedcmasienue 0 KOHUYeCKUXx ceueHusx;

umMemsb npedcmasienue 0 KAcAlowuxcs cgepax u KoMOuHayuu mein 6paujeHus u ymems
NPUMEHSAMb UX NPU PeUleHUU 3a0ay;

NPUMEHAMb NPU peuleHUuU 3a0ay QOpMYLy pAcCMOAHUA OM MOYKU 00 NIOCKOCTU,

81ademsv pasHbIMU CROCOOAMU 3A0AHUSL NPAMOU VPABHEHUAMU U YMemb NPUMEHAMb Npu
peuwieHuu 3a0au,

NPUMEHAMb NPU peuleHul 3a0ad U 00KA3amelbCmee meopem 8eKmopHblll Memoo U Memoo
KOOpOuHam;

umemv npedcmasieHue 00 —aKcuomax obvema, NpPUMeHAmb  OopmyILl  00BEMOB
NPAMOY20IbHO20 Napaieenuneod, NPUMsl U NUPAMUObl, Mempa’0pa npu peuleHuu 3a0ay,
npUMeHsimb meopemvl 006 OMHOUEHUSAX 00bEeMO8 NPU PeuleHUul 3a0ay,

npumensms unmecpanl Oisl  bIYUCAEHUS 00beMO8 U NO8epXHOCMel mell 8paujeHus,
BbIUUCTIEHUS NIOWAOU CheputecKko2o nosaca u 00vema waposozo Closi;

uMemsv NpeocmasieHue O OBUNCEHUAX 6 NPOCMPAHCmEe. NAPALIebHOM NepeHoce,
cuMMempuu  OMHOCUMENbHO — NIOCKOCMU, — YEHMPAIbHOU  CUMMempuu,  nosopome
OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUL, YMenb NPUMEHSIMb UX NPU PEUEHUU 3A0aY,
umemsb npeocmasienue o0 niowaou OPMoOHAIbHOU NPOEKYUU,

uMemsb npeocmasieHue 0 MpexecpaHHoOM U MHOZOCPAHHOM Yele U NPUMEHAMb CEOUCmed
NIIOCKUX Y2108 MHO20SPAHHO20 Y2d NPU peueHuU 3a0au,

umemsb npedcmagieHus 0 npeobpaz08anuu No0oOUs, 2oMOMemuY U yMems NPUMEHAMb UX
npu peweHuu 3a0ay;

YyMemb pewams 3a0ayu Ha NIOCKOCIU MemoodamMu cmepeomempuu;

yMemsb npuMeHAmb Yopmysl 06vLeM08 npu peueHuu 3a0ay

Bexmoput u koopounamul 6 npocmpancmee

BoInyckHUK HAyYUThCS:

Brnagetp moHATUSAMU BEKTOPHI U UX KOOPAUHATHL;

YMETb BBIMIOJIHATH ONEpaIiK HaJl BEKTOPaAMU;

WCIOJIb30BaTh CKAJSIPHOE MPOU3BEICHIE BEKTOPOB MPHU PELICHUH 33/1a4;

MPUMEHSTh YpaBHEHHE MJIOCKOCTH, POPMYITy PaCCTOSTHUS MKy TOUKaMH, YpaBHEHHE
cdepbl IpU pelIeHny 3a1a4;

MIPUMEHSTH BEKTOPBI U METOJ KOOPAWHAT B IPOCTPAHCTBE IIPH PEILICHUH 3aa4

BLIHYCKHI/IK MOJIYYUT BO3MOXKXHOCTb HAYUUTHCS:

Haxooums 00veM napaiieienunedd u mempa’ropd, 3A0AHHLIX KOOPOUHAMAMU CEOUX
BEPULUH,

3a0a6amuv NPAMyIO 8 NPOCMPAHCMEE;

HAXo0umv paccmosiHue om moyku 00 NIOCKOCMU 8 cucmeme KOOpOUHam,

HAX00UMb paccmosHrue Meofcdy CKpeuuearwuMucsl npAMsbIMu, 3A0AHHLIMU 6 cucmeme

KOOpOuHam

Hcmopuﬂ umamemamuKka

Bbll’lyCKHMK HAy4umoscsi.

HmMmeTh MMPEACTAaBJICHUEC O BKJIAJIC BIAAOIINUXCSA MATECMATUKOB B PA3BUTHC HAYKHU,

NMOHUMATb POJIb MATCMATHKU B Pa3BUTUU Poccun

BLIHYCKHI/IK MOJIYYUT BO3BMOXXHOCTb HAYYUTHCA :

- Hpedcmaeﬂﬂmb 6K1A0 6bldaf0u4uxc;z mamemamukoe 6 paseumue mamemamurku U UHblX
HA)Y4YHbIX 06JzacmeL7;n0HuMamb PO MamemamuKku 6 paseumuu Poccuu
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Coaeprxanue yueOHOro MaTepuaJia 1o reoMeTpuu

[ToBTOpenue. PemieHne 3amad ¢ WCMONB30BAaHHEM CBOWCTB (PUTYyp Ha TUIOCKOCTH.
Pemenue 3a1ay Ha 10Ka3aTeIbCTBO U OCTPOECHUE KOHTPIpUMEPOB. [IpumeHeHune npocredmmx
JOrM4eckux mnpaBui. Pemenwe 3amad ¢ UCHOJIB30BAaHUEM TEOPEM O TPEYroJIbHUKAX,
COOTHOIIIEHUH B NPSIMOYTOJIGHBIX TPEYTOJIBHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ ucnonb30BaHHEM (PAKTOB, CBA3aHHBIX C OKPY)KHOCTAMH. Pemienue 3agad Ha
U3MEpEHUs Ha IUIOCKOCTH, BBIUMCIIEHUS JUIMH M IUIoWanel. Pewenue 3adau ¢ nomowvio
8EKMOPO8 U KOOPOUHAM.

Harnsannas crepeomerpus. [lpusma, napamienenunen, nupaMuaa, TeTpadap.

OcHOBHbBIE TIOHATHSI TEOMETPUH B NMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUN U CIIEJICTBUS
u3 HUX. [lonamue 06 akxcuomamuueckom memode.

Teopema Menenas onsn mempasopa. IlocTpoeHne cedyeHWd MHOTOTPAHHHUKOB METOJIOM
cinenoB. llenTpanpHoe mnpoekTtupoBanue. IlocTpoeHue cedeHWH MHOTOTPAHHUKOB METOJIOM
MPOEKIINH.

CkpemuBaronecs: IpsiMble B IPOCTPAHCTBE. YTOJ MEXKIY HUMU. Memoobl HaxodxcoeHus
PACCMOAHUL MeAHCOY CKPEUUBAIOUSUMUCS NPAMBIMU.

TeopemMbl 0 MapaIeNbHOCTH MOPSIMBIX U IIOCKOCTEW B mpocTpaHcTBe. [lapamiensHoe
MIPOEKTUPOBaHKE U n300paxeHue puryp. [ eomempuyeckue mecma modex 6 nNpOCMpaHcmae.

[lepieHAMKYASAPHOCTh MNPAMOM M IJIOCKOCTH. OpTOroHAJIBLHOE MPOCKTUPOBAHHUE.
Haxionnslie u npoekuuu. Teopema o Tpex neprneHAnKyIIspax.

Buoet  mempasopos.  Opmoyenmpuueckuti  mempa’op, KAPKACHbIL — mempasop,
pasHoeparublil mempal’op. IIpsamoyeonvrsiii mempas0p. Meouanvi u Oumeouarsvt mempasopa.

Jlocmpauearue mempasopa 00 napajienenuneod.

Paccrosinust mexnay ¢urypamu B mpoctpancTtBe. OOmMi  mepneHAUKYISp JBYX
CKPELIUBAIOIINXCA MPAMBIX.

VYrnel B mpoctpaHcTBe. [lepneHIuKymsipHble IUIOCKOCTU. [l10uyadb 0opmocoHanbHOU
npoexyuu. Ilepnenouxynsaprnoe ceueHue npusmvl. ITpexepauHvlii U MHO2OSPAHHBIU )2O]l.
Cesoticmea nnockux yenoe mHoeoepanHoz2o yena. (Ceolicmea NIOCKUX U O8Y2PAHHBIX Y2l08
mpexepannozo yena. Teopemvi KOCUHYCO8 U CUHYCO8 OJisl MPexXespaHHo20 yeid.

Bunbl  MHOrorpaHHukoB. Pazeepmiu  mHocoepannuka. Kpamuauwue nymu na
NOBEPXHOCIU MHO202PAHHUKA.

Teopema Oiinepa. llpaBuibHBIE MHOTOTPAaHHMUKH. /J[G0OliCMBEHHOCMb — NPABUNLHBIX
MHO202PAHHUKOS.

IIpusma. [Tapamtenenunen. CpolicTBa  mapajuieNenuIesa. [IpssMOyTOIBHBIM

napaJiICJICIIUIICA. Hakmonubie IMPU3MBI.
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[Mupamuna. Buael nupamuja. OneMeHTbl MNpaBUiIbHOW nupaMuiel. [lupamunael ¢
PaBHOHAKJIOHEHHBIMH peOpaMu U rpaHsMH, UX OCHOBHBIE CBOMCTBA.

[Tnomaayu moBepXHOCTE MHOTOTPaHHHUKOB.

Tena BpamieHus: UUIMHAP, KOHYC, map U cdepa. CedeHus MUIMHAPA, KOHYca W IIapa.
[[TapoBoii cerMeHT, MapoBOii CIIOM, IAPOBOU CEKTOP (KOHYC).

YceueHHas nupaMuia U yCEUCHHBIH KOHYC.

Dnemenmol chepuueckou ceomempuu. Konuveckue cevenus.

KacarenpHble TIpsiMble W IUIOCKOCTH. BmmcanHble W ommcaHHble cdepsl. Kacarowuecs
cghepvi. Kombunayuu men spawjeus.

Bekropsr u koopauHaTel. CyMMa BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHCIO. YTOI MEKIY
BekTopamu. CKaJIsipHOE MTPOU3BEICHHE.

VYpaBHenue miockoctd. dopmyna paccTOsSHUS MeEXAy TOUYKaMH. YpaBHEHUE cdepsbl.
@opmyna paccmoanus om mouku 0o niockocmu. Cnocoowl 3a0aHus NPAMOU YPAGHEHUSMU.

Pewenue 3a0au u oOoxazamenbcmeo meopem ¢ NOMOWbBIO 6EKMOPO8 U MEmoOOM
KOOpOuHam. DiemeHmyl 2eoMempuu Macc.

[Tonsatne ob6vema. OOBeMBI MHOTOTpaHHUKOB. OOBEMBI TN BpalleHUs. AKcuomvl
obovema. Bvleoo opmyn ob6vemos npsamoyeorvHoco napasiienenunedd, NpuzMvl U NUPAMUObL.
Dopmynvl 0111 HaxodHCOeHUss 00vema mempasopa. Teopemvl 06 OMHOULEHUAX 0OBEMOB.

Ipunooscenuss unmezpana K GblYUCIEHUIO 00bEMO8 U NOBEPXHOCHEU Mmel 8PAUEHUS.
Inowaos cgepuueckozo nosica. Obwvem waposoco cnos. Ilpumenenue ob6vemos npu peuieHuu
3a0auy.

[Tnomane chepsr.

Pazeepmra yununopa u konyca. Ilnomaas MOBEpXHOCTH HMWIMHIIPA U KOHYCA.

KoM6uHanmu MHOTOrpaHHUKOB M T€J BpalleHHS.

[Tonobue B mpoctpancTBe. OTHOIIEHWE 00BEMOB U TUIONIA/IeH TTOBEPXHOCTEH MOT0OHBIX
uryp.

suoicenust 6 npocmpancmee. napauiebiblll NePeHoc, CUMMEMPUL OMHOCUMETbHO NIOCKOCHIU,
UEeHMPATIbHASL CUMMEMPUS], NOBOPOM OMHOCUMENLHO NPSIMOIL.

Ilpeobpazosanue nooodus, comomemus. Pewenue 3adau Ha NIOCKOCMU C
UCNONIL30BAHUEM CINEPEOMEMPUYECKUX MEMO08.

BeposiTHOCTH M CTATHCTUKA, JIOTHKA, Teopus rpadoB U KOMOMHATOPUKA

IToBropenue. Mcnonb3oBanue TabnMIl M JUarpaMM Juis TPEACTaBICHUS JIAaHHBIX.
Pemienue 3aay Ha MpPUMEHEHHUE ONMMCATENBLHBIX XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEeIHUX,
HauOOJIBIIET0 U HAMMEHBIIEro 3HAUEHUS, pa3Maxa, JUCIEPCUU M CTaHIAPTHOI'O OTKIOHEHHUS.

Bbluncnenue 4acToT M BEpOSTHOCTEH COOBITHI. BbluncieHne BepoOSTHOCTEH B OMNBITaX C
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PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMH  HcXofamu.  Mcmonb3oBaHME ~ KOMOMHATOPHKH.
Bbruncnenue BepOSTHOCTEW HE3aBUCHUMBIX COObITHHA. Vcmonb3oBanue (OpMyJbl CIOKESHUS
BEPOSITHOCTEH, Tuarpamm Ditiepa, IepeBa BeposTHOCTeH, popmyrsl bepryrum.

Bepoamnocmnoe npocmpancmeo. Axkcuomvl meopuu eeposimuocmel.

YcnoBHas BeposTHOCTb. IIpaBuno ymHOXEHHMA BeposTHOCTEH. Popmyiia IOJIHOMN
BeposaTHoCcTH. PopmyJia balieca.

JluckpeTHble ciydaiiHble BEJWYMHBI U pactpeneneHus. COBMECTHbIE pPaCIpeleiIeHMUs.
Pacrnipenenenue cymMmbl U IPOU3BEACHNS HE3aBUCUMBIX CIIy4alHBIX BEIMYMH. MaTemaTHueckoe
OXKMJaHUE W JUCIEepCHUsl ClIy4yailHOM Belu4yuHbl. MaTemaThueckoe OXHAaHWe M JUCIEepCus
CYMMBI CIIyYaiHBIX BEJTUYHH.

bunapHas  cnywaiiHas ~— BenwuMHa, — pacnpeaeneHue  bepnyinu.l'eomerpuueckoe
pactpeneneHre. bUHOMMaNBHOE pacHpeleneHue M €ro CBONCTBA. [ unepeceomempuueckoe
pacnpeodeneHueu e2o c8olcmad.

HenpepbiBHble  ciiywaliHple  BenuuuHbl.  [lMOoTHOCTH  BeposTHOCTH.  DyHKIHUS
pacnpenenenusi. PaBHoMepHoOe pacnpeieneHue.

IlokazamenvHoe pacnpeoenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenencHue. OyHKIUA
Jlanmaca. Ilapamerpbl HOpManbHOTO pachpeaeseHus. I[Ipumepsl ciaydailHbIX BEJIMYHH,
MOTYMHEHHBIX HOPMAJILHOMY 3aKOHY (IOTPEUIHOCTh U3MEPEHUH, POCT uenoBeka). [lenmpanvras
npeoenvbHas meopema.

Hepasencmeo Yebwviuesa. Teopema Yebviwmesa u meopema bepuyniiu. 3axon dOoavuiux
yucen. Boibopounviti memoo uzmepenus eeposmuocmetl. Ponw 3axona 6onvuux uucen 6 Hayke,
npupooe u obujecmae.

KoBapunanus naByx ciydaiiHeix BenuuuH. lloHatne o ko3dduireHTe KOppemsium.
CoBMecTHble HAOMIOACHHUS JABYX CIOy4YallHBIX BEIUYMH. Bwibopounwiii  koaghduyuenm
Koppenayuu. Jlunetinas pecpeccus.

Cmamucmuueckasn eunomesa. Cmamucmuxa Kpumepusi U ee YPO8eHb 3HAYUMOCHU.
IIposepka npocmetiwiux eunome3. Imnupudeckue pacnpeoeieHus U ux cesa3b ¢ meopemudecKkumu
pacnpedenenuamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmeuii. Hnvexkmuenvle U CIOPLEKMUBHbIE COOMEEMCMEUSL.
buexyuu. [{uckpemnasa nenpepvignocme. llpunyun [Jupuxe.

Koouposanue. /[eouunas 3anuce.

Ocnosnvle nouamus meopuu 2paghos. [lepeeva. Jlgouunoe oepeso. Ceaznocme.
Komnonenmur céaznocmu. Ilymu na epage. Juineposuvl u I amunbmonogvl nymu.

TemaTnueckoe nuiannposanue 10-11 kaacc. I'eomerpust (mpopuIbLHBIN YPOBEHBD)
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Coneprxanue marepuana

KonuuectBo yacoB

HeKOTOPLIe CBEICHUSA U3 IIVIAHUMETPUH

12

Vriuel u OTPC3KH, CBA3AHHLIC C OKPYKHOCTBIO

Pemrenne TpeyronbHuUKOB

Teopembl MeHnenast u UeBsl

Dnnunc, runepoosia u nmapadoa

N N B

BBenenne. AKCHOMBI CT€EpEeoOMETPUHA

Brenenue. [Ipenmer crepeomerpun

[

BBenenue. AKCHOMBI CTEPEOMETPUU

Beenenue. HexkoTopsble ciencTBrs U3 aKCHOM

[

I'naBa l.IlapanienbHOCTH NPAMBIX U IJIOCKOCTEH

16

[TapamrensHOCTH NPSAMBIX, IPSIMOU U INTIOCKOCTH

B3anMHOe pacnoniokeHue NpsMbIX B IPOCTPAHCTBE. YTOJI MEXIY IPSIMBIMHU.

KonTponbnas padora Ne 1

- [TapannensHOCTh MIOCKOCTEN

- Terpasap u napaienenumnes

Kontponbnas padota Ne 2

3aueTNel

[EEN RS I N O Y N P BN

I'nasa |l.IlepneHaAuKyJISAPHOCTD NPAMBIX U MJIOCKOCTEH

17

— [leprnieH TUKYISIPHOCTD MPSAMOM U TIIOCKOCTH

— [lepnieniuKyIsip ¥ HAKJIOHHBIE. YTOJI MEXAY MPSMON U TNIOCKOCTHIO

- JByrpanubiii yroJi. [leprneHauKyIsipHOCTb IIOCKOCTEM

KonTponbHas padora Ne 3

3auet Ne2

| | B O O1

I'nasa |I|.MHororpaHHuKu

14

- ITonsatue mHororpanHuka. [Ipuszma

— [Tupamuna

— HpaBI/IHLHLIC MHOTI'OTpaHHUKU

KonrtponbHas padora Ne3

| o1 Bl W

3auet Ne3

IToBTOpEHUE

I'naa IV. BekTopsl B npocTpaHcTBe

IlonsTue BCKTOpA B ITPOCTPAHCTBE

CnoXeHHe U BRIYUTAaHHE BCKTOPOB
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YMHOKEHUE BEKTOPA HA YUCIIO

KoMiutaHapHbie BEKTOPBI

3auér Nel

I'maBa V. MeToa KoOpaAMHAT B IPOCTPAHCTBE

KOOpI[I/IHaTI)I TOYKH U KOOPAHMHATBI BEKTOPOB

CkansipHO€ IPOU3BEAECHNE BEKTOPOB

3auét No2

KonTponbnas pabora Nel

I'nasa VI. lnaunap, konyc, map

Humaap

Konyc

Cdepa

3auét Ne3

KonTponbHas pabota No2

T'maBa VII O6béMbI TE

O06BEM MPSMOYTOJIBHOIO MapajuieNenuneaa

O06BEM TIPSIMON PU3MBI U ITUITHHPA

O0bEM HAKITOHHOM MPU3MBI, THPAMUIBI 1 KOHYCa

O06bEM 1rapa u Tomaas chepsl

3auét Ned

Kontponbnas padora Ne3

3akiaounTeIbHOE IMOBTOPCHHUE IIPHA IOATOTOBKE K HTOTOBOM aTrrecranmumn

10 reOMeTpHUH

TemaTnueckoe nianuposanue. I'eomerpust 10 kiaace (0a30Bblil ypOBeHb)

HaumeHoBaHue pa3aesioB M TeEM

KomnnuectBo
4acoB

HeKOTopble CBCACHUA U3 NJTAHUMETPHH

12

Vel u OTPEC3KHU, CBA3AHHBIC C OKPYKHOCTBHIO

Pemenue TpeyroapHUKOB

Teopembl MeHnenast u UeBsl

Onnurnc, runepbona u napadona

Beenenune. AKCHOMBI CTEpeOMETPHH

Beegnenue. [Ipenmer crepeomeTpun
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BBenenue. AKCuOMBI CTEPEOMETPUU 1
Beenenue. Hekotopele caeACTBHS U3 aKCHUOM 1
I'nasa I. ITapa/iieJbHOCTL NPAMBIX H IJIOCKOCTEH 16
[TapamenpHOCTH NPSAMBIX, IPSIMOU U INIOCKOCTH 4
B3aumHoe pacnosoxeHue npsMbIX B IPOCTPAHCTBE. YTOII
MEXAY IPSIMBIMU.
Kontpomnsnast padora Ne 1 1
[TapannensHOCTh TIIOCKOCTEH 2
Terpasap u napauienenunes 4
KonTponbhas padorta Ne 2 1
3auetNel 1
I'nasa II. IlepneHauKyJISAPHOCTD NPSAMBIX H 17
IVIOCKOCTel
[lepneH MKy IAPHOCTD NPAMON U IIIIOCKOCTH 5
[lepneHuKyIsp U HAKIOHHBIE. YTOJI MEXTy IIPSIMOU U 6
IIJIOCKOCTBIO
JByrpanusbiii yrodi. [lepneHauKyasipHOCTh TIJIOCKOCTEN 4
Kontponbnas padora Ne 3 1
3aget Ne2 1
I'nasa I1I. MHOTrOrpaHHUKHT 14
[Tonsitue mHororpannuka. Ilpuszma 3
[Mupamuna 4
[IpaBuUsIbHBIE MHOTOI'PAaHHUKHU 5
KonTponbHas padora Ne3 1
3auer Ne3
IToBTOpEeHUE 4
I'nmasa IV. BekTopsl B npocTpancTee 6
IlonsTe BEKTOpa B IPOCTPAHCTBE 1
CrnosxeHue U BBIYUTAHUE BEKTOPOB 2
YMHOK€EHNE BEKTOpa Ha YHCIIO0 2
KommanapHbie BEKTOPBI 1
3auér Nel 1
I'naBa V. Meroa KoopaAMHAT B IPOCTPAHCTBE 15
KoopauHatsl TOUKM U KOOPAUHATHI BEKTOPOB 6
CkansipHO€ IPOU3BEAECHNUE BEKTOPOB 7

49




3auét Ne2

Konrtponsnas padora Nel

I'nasa VI. llnuuap, KoHYC, IAP

Hwmaap

Konyc

Cdepa

3auért Ne3

R N M| w

KonTponbhas pabota Ne2

T'nmaBa VII O0bEMBI T

17

O06BEM MPAMOYTOJIBHOIO NapajuIeenune1a

OO6BEM IpsAMOI TPU3MBI U IUJIMH]IPA

OO0BbEM HaKJIOHHOM MPU3MBI, MTUPAMUJIbI U KOHYCa

O6bEM 1mapa u mIomaas chepsl

3auét Neod

KonTponbHas padora Ne3

| = o1 O N

3akiaounTeIbHOE MMOBTOPCHHUE IIPHA MOATOTOBKE K
HTOrOBOM aTTeCTAalUuM 110 reOMETPHH
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