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Lundposomn
a EJ'I e H a NoANnCbIo: [Ipunoxxenue Ne9
CyxoTunHa EneHa K CpeIHETO 00pa3oBaTeIbLHOM MPOrpaMMe
OCHOBHOTO 00111eT0 00pa30BaHUs
JIEKCAH AnekcangposHa

MYHUIOUITIAJIBHOT'O 6IO,ZI)KCTHOI‘O O6H_I606p330BaTeJ'II>HOI‘O

p' p O B H a J‘Ilg-l(-)ag 3(1)2 10(;'20(())? yupexaenus «I ' mmuazus Ne 46» ropona Kuposa,
U +

YTBEPKIAECHHOMN ITPUKA30M IUPEKTOPA TUMHA3UU
ot 11.08.2020 Ne 153 — o/n
Pabouyasi nporpamMma 1o mamemamuke: ancebpa u Hauana ananuza, 2eomempus (6a30BbIN
YPOBeHb) npeaMeTHasi 001acTb «MaremaTuka 1 HHGOPMATHKA) COCTAaBJICHA B COOTBETCTBUU
¢ @enepalbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CPEIHEro OoOLIero
oOpa3oBanusi (yTBepXkAeH mpukazoM MuHucTepcTBa oOpa3oBaHus W Hayku Poccuiickoit
Oepnepaunn ot 17 mas 2012r. Ne413 (B pen. [IpuxazoB MunoO6pnayku Poccun ot 29.06.2017,
¢ y4éTOoM:
- IlpumepHoit ocHOBHOW 00pa3oBaTENBLHOW MPOTPAMMEI CPEAHETO O00Iero o0Opa3oBaHUS
(Onmobpena denepanbHBIM Y4eOHO-METOIMUYESCKUM OOBEIMHEHHEM IO 00IIeMy 0Opa3OBaHHMIO.
[TpoTokoun 3acenanus ot 28 utons 2016 r. Ne2\16-3).
- Konnenmuu nyXxoBHO-HPaBCTBEHHOTO Pa3BUTHS M BOCHUTAHUS JIMYHOCTU rpakaaHnHa Poccun
/- JNanmmoxk A.fl., KommakoB A.M., TumkoB B.A. Crangaptel Btoporo mokoseHus.
N3natensctBO «IIpocBemienuey, 2014.
HopmatuBHbIe J0KyMeHTBI, o0ecnieunBaroIiye pa3padboTky paboueil mporpaMmsl:
- Odenepanpubiii 3akoH «O0 oOpazoBanuu B Poccuiickoit ®eneparun» Ne 273-O3 ot
29.12.2012.
- @denepalbHbIl  MEepeYeHb Y4YEOHUKOB, PEKOMEHIYEMBIX K HCIOJb30BAaHUIO IIPH
peamu3ani  MMEIOMIMX TOCYIAapCTBEHHYIO aKKPEAMTAIMI0 00pa3oBaTeIbHBIX IPOrpamMm
HAYaJbHOTO OOIEro, OCHOBHOTO OOIIEro, CpenHero oOmero oO0pa3oBaHMs, YTBEPKIACHHOM
npukazoM MunoopHayku Poccun ot 31.03.2014 Ne 253 u nucekMom MunoOpHayku Poccun «O
dbenepanbHoM nepeuHe yueOHUKOB» OT 29.04.2014 roma Ne 08-548 (c u3MEHEHHUSIMH), a TaKxkKe
npukazoM MunucrepcTBa npocserienus Poccuiickoit @enepanuu ot 28 nexadpst 2018 r. Ne 345
(c usmenenusamu ot 08 mas 2019 roga, ot 22.11.2019 Ne 632 u 18.05.2020 Ne 249).
Pabouas nporpamma coctasiena B pamkax Y MK «AnreOpa u Hayana ananusza 10-11»: AT
Mopaxosuy, I1.B .Cemenos -M. :Muemosuna u YMK «I'eometpus 10-11»: JI.C. Atanacsn, B.®.
bytycossl, C.b. Kagomues u np. — M. ; [IpocBenienue

B mporpamme otpaxkensl TpeboBaHus PI'OC COO k pesynpraTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOW MPOrpaMMbl, KOTOpble MOTYT OBITh peaJu30BaHbl MpPH HM3YYEHUU
Mamemamuku: anzedpa u HAYANA AHATUZA, 2E0MEMPUS

Coenacno yueonomy naany MBOY T'umnazua Ne 46 2. Kupoea na u3yuenue npeomema
«mamemamuray

6 10 knacce omeooumcsa 4 yaca 6 nHedenro, 136 uacoe 6 200,

6 11 knacce omeooumcs 4 uaca 6 nedenio, 136uacos 6 200,

Bceeo 272 uacoe na yposenv oOyuenus.

Iliianupyemble pe3yJibTaThI
OCBOCHUHA yqeﬁﬂoro npeamMera «Mamemamuxke: aﬂzeﬁpa U Ha4dala anaiuia, ceomempusy

N3yuenue yueOHoro npeamera «Mamemamuxe: anzedpa u Ha4ana anaiuid, 260Mempus» 1o
JTAHHOW MporpamMme CrocoOCTBYeT (POPMUPOBAHUIO Y YHAIIMXCS JTUYHOCTHBIX, METAPEAMETHBIX
U TPEAMETHBIX pe3ylbTaTOB OOYyYeHHs, COOTBETCTBYIOIIMX TpeOOBaHUSAM (enepaabHOro
roCyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapTa CPEJHETO 00Iero oopa3oBaHusl.

JInyHOCTHBIE Pe3yabTaThl J0JKHBI OTPaXKaTh:



1) poccuiickyro rpaxkIaHCKYIO HIEHTUYHOCTh, IaTPUOTHU3M, YBaXKEHHUE K CBOEMY Hapoay, UyBCTBa
OTBETCTBEHHOCTH Iepesl PoauHOM, ropA0CTH 3a CBOM Kpal, CBOI0 PouHy, Mponuioe U HacTosIIee
MHOTOHAIIMOHAJILHOTO Hapoja Poccum, yBakeHHE TOCYyAapCTBEHHBIX CHMBOJIOB (TepO, duar,
TUMH);

2) rpaXIaHCKYIO MO3MIMI0 KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA POCCHHCKOTO OOIIECTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE IIpaBa W OOS3aHHOCTH, YB@)KAIOLIET0 3aKOH U
IPaBOMOPSIOK,  OOJIAAAIOMIETO  YYBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
IPUHUMAIOIET0 TPaJUMLUOHHbIE HAllMOHAJIbHBIE U OOIIEYEIOBEUECKUE TI'yMaHHUCTUYECKHE U
JIEMOKPAaTUYECKUE LIEHHOCTH;

3) rOTOBHOCTB K CiIyXeHHI0 OTeuecTBy, €ro 3aliuTe;
4) chopMUpOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ 1 00IIeCTBEHHOH MTPAKTUKH, OCHOBAHHOTO HA IUAJIOTe KYJIbTYP, a TAK)KE pa3IMuHbIX (hOpM
OOLIECTBEHHOI'O CO3HAHMSI, OCO3HAHUE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

5) chopMUPOBAaHHOCTb OCHOB CaMOpa3BUTHSI U CAMOBOCIMTAHHMS B COOTBETCTBHM C
OOLIEYETIOBEUECKUMH LIEHHOCTSIMU W HJI€AlaMHM  TPaKJaHCKOTO OOIIECTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPYECKOH U OTBETCTBEHHOM IEATEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U MOBEACHUE B MOJUKYJIbTYPHOM MHpPE, TOTOBHOCTh U CIIOCOOHOCTh
BECTH JTUAJIOT C JPYTUMHU JIIOJIbMH, IOCTUTaTh B HEM B3aUMOIIOHMMAHUS, HAXOIUTh O0ILUE LIeNTn
N COTPpYAHHUYATh JJIA UX JOCTUIKCHUA,

7) HaBBIKM COTPYAHMYECTBA CO CBEPCTHHKAMH, JE€ThbMHM MJIQJLIET0 BO3pacTa, B3pOCIbIMHU B
00pa30BaTesIbHOM, O0IIECTBEHHO MOJE3HON, YUeOHO-UCCIIE0BATENbCKOM, IPOEKTHOM U IPYTUX
BUJAX JI€ATEIILHOCTH;

8) HpPaBCTBEHHOE CO3HAHME U MOBEJICHUE Ha OCHOBE YCBOCHMSI 0011[€UEI0OBEUECKUX LIEHHOCTEH; 9)
TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCJIE caMOOOpa30BaHMIO, HA MPOTSKEHUU
BCEH JKM3HM; CO3HATEIILHOE OTHOLIEHHE K HEPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHON
npodecCHOHATBLHON U 00IIECTBEHHOM 1€ TEIbHOCTH;

10) acreTndeckoe OTHOIICHHE K MHpPY, BKJIFOYAs CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHU;

11) npuHsATHE ¥ peaTr3ayio IEHHOCTEH 3JJ0pOBOT0 B 6€30MacHOT0 00pa3a KHU3HH, TOTPEOHOCTH

B buznyeckom CaMOCOBEPIIECHCTBOBAHNH, 3aHATUAX CIIOPTUBHOO310POBUTEIILHOU
JEeSTEIbHOCThIO, HENPHUSITHE BPEAHBIX MPUBBIYEK: KYypeHHUS, YIOTPEeOJEHHUS aJIKOTOJI,
HapKOTHUKOB;

12) OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K (QU3UYECKOMY |
IICUXOJIOTHYECKOMY 3/I0pOBBIO, KaK COOCTBEHHOMY, TaK W JPYIHX JIIOJel, YMEHHE OKa3bIBaTh
NIEPBYIO TIOMOIIIb;
13) oco3HaHHBIH BBIOOp Oynymied mpodeccuu M BO3MOXKHOCTEH pealn3aluud COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB; OTHOIIIEHHE K TIPO(ECCHOHATBHOM IATEIbHOCTH KaK BO3MOKHOCTH YUACTHS
B PELICHUH JINYHBIX, OOLIECTBEHHBIX, FOCYJApPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM;
14) chopMUPOBAaHHOCTh OSKOJOTUYECKOTO MBIIIICHUS, TOHUMAaHHUS BIHMSHHUS COLMAIBHO-
HKOHOMHMUYECKUX IPOLECCOB HAa COCTOSIHME NPHPOJHOM M COLMAIBHON Cpelbl; MpHOOpeTeHue
OTIBITA DKOJIOTO-HAIPABICHHOW ACITEITbHOCTH;
15) oTBETCTBEHHOE OTHOILIEHHUE K CO3/IaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSTHUS LIEHHOCTEH
CEMEHHOM KU3HH.
JI.1. JInuHoCTHBIE pe3yabTaThl B c(pepe OTHOMIEHUI o0yyaromuxca k Poccun kak K
Poaune u rocynapcry:
JI.1.1. Poccuiickas rpaxkaanckas uaAeHTUHYHOCTh (11.7.1, 7.3 ®T'OC COO)
a) TMATPUOTH3M, YyBCTBO OTBETCTBEHHOCTH Iepen POAMHOM, TOTOBHOCTh K CITYXEHHIO
OteuecTBy, €ro 3aluTe;
b) yBaxkeHue K CBOeMY HapOAdy, TOPJOCTh 3a CBOW Kpail, CBOIO PomuHy, mpomioe u
HacTosIllee MHOTOHALIMOHATIBLHOTO Hapoa Poccuu;
C) yBaXeHWE TOCYIapCTBEHHBIX CHUMBOJIOB (TepO, dar, TUMH) U 20Cy0apCmeeHHO020
sa3vika Poccutickoii @edepayuu;



JI.1.2.

d) yeadgcenue k Kyibmype, A3bIKAM, MPAOUYUAM U 00bIYAAM HAPOOO8, NPOACUBAIOWUX 6
Poccuiicxoii @edepayuu;

e) 0co3HaHue YeHHOCmU MHO2OHAYUOHATLHO20 POCCULICKO20 0Oujecmsaa,

f) ocosuanue mecma Poccuu 6 muposom coobujecmse;

g) ocosHaHnue npupooHo20 602amcmea poOHOU CMPAHbl,

h) yeaowcenue u coxparenue namMAmMHUKo8 ucmopuu u Kyaismypuol Poccuu;

I'paxmaHckas MO3UIKS KaK aKTUBHOTO M OTBETCTBEHHOT'O YJEHA POCCHUHCKOro O0IIecTBa

(1.7.2, 7.4 ®OC COO)

a)
b)

D

g

OCO3HAHUC CBOHMX KOHCTUTYLIMOHHBIX IIpaB H O6$ISaHHOCTeﬁ, YBa)KCHHUC 3aKOHa H
PaBOTOPSIIKA,

c(OPMUPOBAHHOCTh PA3NMUYHBIX (HOPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MecTa B MOJIUKYJIBTYPHOM MUPE;

qyBCTBO COOCTBEHHOTO JJOCTOUHCTBA;

OCO3HAHHOE TMPHHATHE TPAJUIMOHHBIX HAIMOHAJIBHBIX M  OOIICYETIOBEUECKUX
TYMaHUCTUUYCCKUX U JECMOKPATUYCCKUX I_ICHHOCTGI;'I;

20MOBHOCHb 0OYUAIOWUXCS NPOMUBOCOAMb UOCONI02UU IKCIMPEMUIMA, HAYUOHATUZMA,
KCceHopoOuu,; Koppynyuu, OUCKPUMUHAYUU NO COYUATbHLIM, PENUSUOZHBIM, DPACOBLIM,
HAYUOHAJIbHbIM NPUSHAKAM U ()pyeuM He2amuBHbIM COUUAIbHBIM ABTEHUAM,
npuoopemenue OnviMma y4acmus 8 WKOJIbHOM CAMOYNPAGIeHUU U 00U eCMBEeHHOU HCUZHU
6 npedeﬂax 6803pACNIHbLX Komnemeﬂuuﬁ;

npuodpemenue OnbIMa peanu3ayuu coOCMEEeHHO20 TUOEPCKO20 NOMEHYUAIA.

JI.2. J/InuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHUI o0yuarmuxcs K cede:
JI.2.1. llennoctu camopasputus u camoBocnutanus (m.7.5 ®T'OC COO)

a) C(bOpMI/IpOBaHHOCTB OCHOB CaMOpa3BUTUA H CaMOBOCIIMTAaHHUA B COOTBCTCTBHH C
O6HIG‘-ICJIOBC‘-IGCKI/IMI/I HCHHOCTAMHU U UJCaJIaMU I'pakIaHCKOI'0O O6HICCTB8,;

b) TOTOBHOCTB M CITOCOOHOCTH K CAMOCTOSITEIbHOM U OTBETCTBEHHOMH JCATCIIbHOCTH,

C) TOTOBHOCTb M CITOCOOHOCTh K TBOp‘-ICCKOﬁ 1 MTHHOBAITMOHHOM JACATCIIBHOCTH,

d) HaBBIKU KPCATUBHOI'O U KPUTHUYCCKOI'O MBIIIJICHU .

J1.2.2. llennoctu camoo6pazoBanusi (11.7.9 ®I'OC COO)
a) TOTOBHOCTH U CIIOCOOHOCTh K caMOOOpa30BaHHUIO Ha MPOTSHKCHUHU BCEU YKHU3HH;

b) co3HaTtenbHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOPAa30BaHUIO KaK YCJIOBHUIO YCHEITHOM

npoecCHOHATBLHON 1 0OIIECTBEHHOH 1A TEIbHOCTH;
C) OCO3HaHHUE IIECHHOCTH 00pa30BaHUs U HAYKH;

d) oco3HaHuWe IEHHOCTH TPy/Aa U TBOPUYECTBA /IS YeNIOBEKa 1 00IIecTBa, 00OpocosecmHoe,

OmeemcmeeHHoe U  MEOPUECKOe OMHOUleHUue K PA3HbIM — GUOAM  MpPYyoosoll
oessmenbHoOCmU;

€) 20MOBHOCMb U CHOCOOHOCMb K NOCMPOEeHUr0  OalbHeuuell UHOUBUOYATbHOU

mpaexmopuu 006pazo8aHusl.

J1.2.3. lennoctu camoonpenenenus (m.7.13 ®T'OC COO)

a) 20mo6HOCMb U CHOCOOHOCMb K JUYHOCHHOMY CAMOONPEOeieHUo, CnOCOOHOCb
CMpOUmbs HCUHEHHbIE NAAHDL;

b) oco3HaHHBII BBIOOP BO3MOXKHOCTEH peann3alui COOCTBEHHBIX JKU3HEHHBIX TIAHOB;

c) OCO3HaHHBIM BBIOOp Oyaymed mnpodeccun kax nyms u cnocod pearuzayuu
COOCMBEHHBIX HCUSHEHHBIX NAAHO8,

d) orHOmeHuwe K TPO(PECCHOHATBLHON NEATETHPHOCTH KaK BO3MOXKHOCTH YYacTHs B
pEelIeHNHd JUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIIMOHATHHBIX
npo0em;

J1.2.4. llennoctu 310poBoro u 6e3omacHoro oopasa xxuzau (30XK) (m.7.11 ®IOC COO0)

a) TPUHATHE U peau3aIus [IEHHOCTEH 3J0pOBOTO U 6€30macHOro o0pas3a KU3HH,

b) mpunsTHE W peanuzanus MOTPEOHOCTH B (PUINYECKOM CaMOCOBEPILIEHCTBOBAHUH,
3aHATHUC CHOpTI/IBHO-OS)IOpOBI/ITeHLHOﬁ ACATCIIBHOCTBIO,

C) HEMPUSATUE BPEIHBIX MPUBBIUEK: KypEHUS, YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTHKOB;



d) OepexHOe, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOLICHHE K (U3NYECKOMY U
MICUXOJIOTUIECKOMY 370POBBIO;
J1.2.5. Cemeitnbie niennoctH (11.7.15 ®I'OC COO)
a) OCO3HaHHOE MPUHATHE TPAJAUIMOHHBIX IICHHOCTEH CEMBbH;
b) OTBETCTBEHHOE OTHOILICHHE K CO3JIaHHIO CEMbH HAa OCHOBE OCO3HAHHOTO MPHHSATHUS
IICHHOCTEH CEMENHON KH3HU,
¢) cosHamenvbHoe OMHOUleHUue K poOUmenbcmsy (Omyo8cmay u MamepuHcmay),
d) ocosnanue 3nauenus cemvu OJisl HCUSHU COBPEMEHHO20 00Ulecmaa;
JI.3. JInyHOCTHBIE pe3yabTaTbl B cdepe OTHOLIEHHH O0YYAaIOIIUXCHA € OKPY:/KAIOIIUMH
JIOIbMH:
J1.3.1. Bzaumonounumanue (1.7.6, 7.8 ®I'OC COO)
a) TOJIEPAaHTHOE CO3HAHME U MOBE/ICHUE B MOJIUKYIBTYPHOM MHUPE;
b) oco3HaHHOE, YBOXKUTEIBHOE U JOOPOKEIATEIbHOE OTHOIICHUE K JPYTOMY YEJIOBEKY,
€ro MHEHHIO, MUPOBO33PEHUIO, K)IbMype, S3bIKY, 8epe, SPaAiCOAHCKO NOZUYULL,
C) TOTOBHOCTh M CIIOCOOHOCTH BECTH IHAJIOT C IPYTMMH JIOJbMH, OCTUTAaTh B HEM
B3aMMOIIOHUMAaHUS;
d) rOTOBHOCTP W CHOCOOHOCTH HAXOOUTH OOIIME WENMd C JPYITHMMH JIOJBMH |
COTPYZHUYATH JIJISl KX JIOCTUKCHUS;
€) HPaBCTBEHHOE CO3HAHHE M IIOBEIEHHE HAa OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX
LEHHOCTEH (Y4eCTH, J0JIra, CIPABEITUBOCTH, MUJIOCEPIHSI U APYIKEITIO0US);
f) cnocobrocmb Kk conepexcusanuio u NOUMUEHOMY OMHOUWEHUIO K I00SAM, 8 MOM YuUcie
K IUYAM C 02PAHUYEHHBIMU 803MOICHOCHAMU 300P06bS U UHBATUOAM,
J1.3.2. Corpyanuuectso (11.7.7 ®I'OC COO)
- HABBIKH COTPYJHHYECTBA CO CBEPCTHUKAMHU B 00pa30BATEIbHOMN, OOIIECTBCHHO IOJIC3HOM,
y4eOHO-HCCIIeI0BATEIBCKOM, TPOSKTHON M PYTUX BUIAX NEATEILHOCTH;
- HaBBIKM COTPYJHHYECTBA C JCTBMH MIIAJIIETO BO3pacta B 00pa30BaTENIbHOM, OOIIECTBEHHO
10JIE3HOH, y4eOHO-HCCIIe10BaTENIbCKON, MPOEKTHON U APYTUX BUJIAX JIE€ATEIbHOCTH;
- HABBIKH COTPYAHUYECTBA CO B3POCIIBIME B 00pa30BaTelIbHON, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-
UCCIIEIOBATEIbCKON, IIPOCKTHOM U APYTHX BUAAX NESATEIHHOCTH,
- YMeHuUe 8blcmpausams 0OwWeHUe 8 PA3IUYHBIX CIMUISAX 8 COOMBEMCMBUU C KOMMYHUKAMUBHOU
cumyayueu,
- HABBIKU KOHCMPYKMUBHO20 NOBEOCHUS 8 KOHMDIUKMHOU CUMYAYUl,
- YMeHue KOHCMPYKMUBHO pa3peuiams KOHPIuKmol,;
- 20MOBHOCMb U CHOCOOHOCMb  BbIPAOAMBIBAMb COOCMBEHHOE MHEHUe U NO3UYUIO 8
00pazosamenvHoll, 00WeCmME8eHHO NONEe3HOU, YUeOHO-UCCIe008aAMENbCKOU, NPOEKMHOU U OPY2UX
8UOAX OesIMENbHOCTIU.
JI.3.3. OTHOmIeHHE K (PU3NYECKOMY U TCHXOJIOTUYECKOMY 3J0pOBbIO ApYyrux Jrojei (m.7.12
dIrocC CO0)
a) OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (U3MYECKOMYy U
MICUXOJIOTHYECKOMY 370POBBIO APYIHX JIIOJIEH,
b) ymMmeHue oka3bIBaTh MEPBYIO IOMOIIIb;
¢) ocoznamnoe cobnOOeHUe IMOYUOHATLHO-NCUXONOSULECKOU U UHMOPMAYUOHHOT
Oe30nacHoCmu 8 OMHOULEHUU OKPYHCATOWUX TH0O0elL;
d) ocosnanue ponu epaxcoaHckou o060poHvl 6 obiracmu  3awumvl J100el 8
Upe38bIYAUHBIX CUMYAYUSIX.
JI.4. JInuHOCTHBIE pe3yJbTaThl B cepe OTHOMIECHHIT 00y4AIOLINXCH K OKPYKAIOIEeMy MHUPY:
J1.4.1. Muposo3z3penue (1.7.4 ®I'OC COO)
a) c(hOPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOH MPAKTHKK, OCHOBAHHOTO Ha JINAJIOTe KYJIbTYD;
b) BiageHHe OCHOBAMHU HAYYHBIX METO/IOB MO3HAHMS OKPY>KAIOLIETO MUPA;
C) aKTHUBHOE W IIEJICHAIIPABIICHHOE MO3HAHUE OKPYKAIOIIETO MHPA;



d) omeemcmeenHoe U ygajdcumenbHoe OMHOWIEHUE K OOCHMUNICEHUAM COBDEMEHHOU
HAYYHOU MbICTIU.

J1.4.2. Ocrernyeckoe meiuieHue (coznanue) (m.7.10 ®roC COO)

a) SCTETUYECKOE OTHOUICHHE K MHUPY, BKIIOYas OCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIICHUH;

b) npuobpemenue onvima nposeIeHUs ICMEMUUECKO20, IMOYUOHATbHO-YEHHOCMHO20
BUOEHUSL OKPYIHCAIOUI€20 MUPA,

¢) axkmueHoe u 0CO3HaHHOe OMHOUleHUe K MpaoUYUAM XYO0HCeCmEeHHOU KYIbmypbl KaK
CMBICNI0801, 9CMemu4eckoul U TUYHOCMHO-3HAYUMOU YEeHHOCMU,

J1.4.3. Okonornueckoe meimieHue (m.7.14 ®IroC CO0)

a) c(hOPMHUPOBAHHOCTH IKOJOTMUYECKOTO MBIIIICHUS, TOHUMAHUS BIMSHUS COIMAJIBHO-
HKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE IPUPOTHON U COLIMATIBHON CPeibl;

b) oOepexxcnoe omnowenusn Kk poonot 3emne, npupoOuvim boeamcmeam Poccuu u mupa;
MpUOOpETEHUE OMbITa SKOJOrO-HANPABIEHHOW  JIEATENBHOCTH U pA3YMHO20
npUpPoOOONoIb308aHUSA,

C) NOHUMAHUe GNUAHUA  HAVYHBIX OMKPLIMUL HA  IKOJO2UYECKOe  COCMOsHUE
OKpydfcaroueli cpeovl.

MeTtanpeameTHble pe3yJibTaThl I0JDKHBI OTPaXaTh:
1) ymMeHue caMoCTOSATENbHO ONPEAEIATh L€ JESTEIIbHOCTH U COCTABIISITh IUIAHbI IS TEIIbHOCTH;
CaMOCTOSITENIbHO ~ OCYIIECTBISITh, KOHTPOJIHPOBaTbH M  KOPPEKTUPOBATh  JEATEIBHOCTH;
MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl IOCTHIKEHUS MTOCTABJICHHBIX L€JIel U peaanu3aluu
IUTAHOB JIESITEIbHOCTH; BBIOUPATh YCHEIIHbIE CTPATETHH B PA3IUYHBIX CUTYallUAX; 2) YMEHUE
IPOAYKTUBHO OOLIaThCSI M B3aUMOJICHCTBOBATh B IPOLIECCE COBMECTHOM JIE€ATEIbHOCTH,
YUUTHIBATh MO3UIIUU APYTUX YIACTHUKOB JEATEIBHOCTH, 3 (HEKTUBHO 7 pa3pemaTs KOHGIUKTHL;
3) BiajgeHHEe HaBblKaMHM II03HABATEJIbHOM, Yy4eOHO-MCCIEIOBATEIbCKOM U  MPOEKTHON
NESTENIbHOCTH, HaBBIKAMU  paspellieHuss Mpo0sieM; CIoCcOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY ITOMCKY METOJOB PEIICHUs NMPaKTUYECKUX 3a/1ay, IPUMEHEHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;
4) TOTOBHOCTP M CHOCOOHOCTh K CaMOCTOSITENIbHOW WH(OPMAIMOHHOIO3HABATEILHOM
JeSITeIbHOCTH, BJIaJICHIE HABBIKAMHU MTOTYYSHHsI HEOOXOAMMOMN HH(OPMALIMKU U3 CIIOBapei pa3HbIX
TUTIOB, YMCHHE OPHUEHTUPOBATHCA B PA3MYHBIX HCTOYHUKAX WH(DOpMAMH, KPUTHUECKU
OIICHUBATh U UHTEPIIPETUPOBATH UH(DOPMALINIO, TTOTYyYaEMYIO U3 PA3THMUYHBIX UCTOYHHKOB;
5) yMeHHE HCIOIb30BaTh CPEeACTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
(manee — UKT) B pemieHHMH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OPraHMU3AIIMOHHBIX 3a]a4 C
coOiroieHreM TpeOOBaHUN SPrOHOMUKH, TEXHUKHU O€3011aCHOCTH, TUTHEHBI, pECYpCOCOepeKeHNUs,
MPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMAIIMOHHON OE30MMaCHOCTH;
6) ymMeHue onpeeNsaTh Ha3HaUeHUE U (DYHKIIMHM Pa3IMYHbBIX COIMATbHBIX HHCTUTYTOB;
7) yMeHHEe CaMOCTOSTEIhHO OIICHMBATh W MPUHUMAThH PEUICHHsS, OMPEICNAIONINe CTPATETUIO
MOBEJICHUS, C YUYETOM TPAXTAHCKUX U HPABCTBEHHBIX IICHHOCTEHH;
8) BiageHue SI3IKOBBIMU CPEACTBAMH - YMEHHUE SICHO, JIOTHYHO U TOYHO H3JIaraTh CBOIO TOUKY
3peHus, UCIOIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;
9) BnazieHHe HaBBIKAMU MMO3HABATEIHHON PEIIEKCHH KaK OCO3HAHMs COBEPIIAEMbIX NEHCTBUHN U
MBICITUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAHUI] CBOETO 3HAHMS U HE3HAHUS,
HOBBIX ITO3HABATEIBHBIX 33124 U CPEACTB UX JOCTIIKEHUSI.

MeramnpenMeTHble  pe3yiabTaTbl  OCBOGHHMS  OCHOBHOW  00pa3oBaTeNbHOM  MpOrpaMMmbl
IIpEeJICTaBJICHbI TPEMS TPYyINIaMy YHUBEpCaIbHbIX yueOHbIX AeiicTBuil (Y'Y ]).

* PeryisiTuBHbIC YHHBeEpCAJIbHbIC YUeOHbIE el CTBUS

BbInyckHUK Hay4dHuTCSA:

- CaMOCTOSITENBHO OINpPEAEIATh LI€NU, 3aAaBaTh NapaMeTpbl U KPUTEPUH, IO KOTOPBIM MOKHO
OTIPEeeNUTh, UTO LIEb IOCTUTHYTA;



- OIICHHBATh BO3MOXKHBIE ITOCIEICTBUSL JOCTH)KCHUS MOCTABICHHOW e B ACSITEIHHOCTH,
COOCTBEHHOM JKU3HU W JKU3HU OKPYXKAIOIIUX JIFOJICH, OCHOBBIBASICH HA COOOPaKCHUSX 3TUKU U
MOpaJIH;
- CTaBUTh W (OPMYIHUPOBaTH COOCTBEHHBIC 3aJauyd B OOpa30BaTEIbHOW NEATEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;
- OLICHUBATh PECypCHI, B TOM YHCIIC BpPEMs H JAPYrUe HeMaTepHalbHbIE PECYPChl, HEOOXOIUMbIE
JUTSL TOCTHIKEHUS TIOCTABJICHHOM TIeIIH;
- BBIOUPATH ITyTh JOCTH)KEHUS [IEJIH, TUIAHUPOBATh PEIICHUE TOCTABJICHHBIX 33/1a4, OIITUMHU3UPYS
MaTepuaIbHbIe U HEMAaTePUAIbHEIE 3aTPATHI,
-OpraHu30BbIBaTh  A(PQEKTUBHBIA TOUCK PECYpCOB, HEOOXOMUMBIX JUIS  JOCTHXKCHUS
IMOCTaBJICHHOM 1ICIIH;
- COIIOCTABJIATh MOJYYCHHBIH PE3yJIbTaT ICATEIILHOCTH C ITOCTABICHHOM 3apaHee 1eblo.
M.1. PerynsiTuBHbBIC YHHBepcaJbHble YueOHble aeiicTBus (11.8.1, 8.6, 8.7, 8.9 ®T'OC COO)
M.1.1. Perynsauust nesaTeIbHOCTH
a) YMEHHUE CaMOCTOSITEIILHO ONPEENISTh eI NeATEIbHOCTH;
b) yMmeHwHe 3a1aBaTh MapaMeTpbl U KPUTEPHHU, 10 KOTOPHIM MOKHO OIIPENIEIIUTh, YTO IEJTh
JOCTUTHYTA,;
¢) YMEHHE CaMOCTOSITEJIbHO COCTABISTh IUIAHBI JCSTEIBHOCTH (8bINOJIHEHUSI NPOEKmd,
NpPoBeOeHUst UCCIe008AHUS);
d) ymenue opeaHuzosvieamv IPGHEKMUBHBILI NOUCK pecypcos, HeoOXooumvlx O
docmudiceHust NOCMAGIeHHOU Yeu;
€) YMCHHUE OyeHuéamv W HCIOIb30BaTh BCE BO3MOXHBIC PECYpPChl IS JAOCTHIKCHHUS
MOCTABJICHHBIX IIEJICH M pealln3aliy IIAHOB eI TeILHOCTH;
f) ymMeHume CaMOCTOSITENIBHO OCYIIECTBIISATh, KOHTPOJIMPOBATH KM KOPPEKTHUPOBATh
JESITCIIbHOCTD;
g) ymenue 6vldgucamb Gepcul  peulenus NnpoodIeMvl, QOPMYIUPOSAMb SUNOMESb,
NPeosoCXUWamsb KOHEYHbLI pe3yibman,
h) ymenue onucvieamuv coti onvim, oopmisas e2o 0na nepedayu Opy2um JH00IM 8 8uoe
MEXHOI02UU peueHUsl NPAKMUYECKUX 3a0ad OnpeoesieHHO20 KIAccd,
) YMeHue oyeHusamv 80 OesimelbHOCb, AP2YMEHMUPYsi NPUYUHBL O0CIUNCEHUSL UTU
OMCYmMCmeus: NIAHUPYeMOo20 pe3yibmamd.
M.1.2. [locTpoeHue cTpaTeruu MOBEACHUS U e TEIbHOCTH
a) YMEHHE CaMOCTOSTEIbHO OIEHWBATh W TPUHUMATh PEIICHUS U Hecmu 3d HUX
0MEEemMCmMEeHHOCHb;
b) yMeHue onpeaenaTh CTPATETHIO TIOBECHUS, C YIETOM IPAKIAHCKUX U HPABCTBECHHBIX
LIGHHOCTEH;
C) YMEHHE BBIOMPATH YCICIIHBIC CTPATETHH B PA3TUYHBIX CUTYAIIUSX;
d) ymeHue ompenensaTh Ha3HAUYCHUE U QYHKIIUHU PA3TUYHBIX COIMATBHBIX HHCTUTYTOB;
€) YMeHue aHaAIU3UPO8aAmMv U 0OOCHOBbIBAMb NPUMEHEHUe COOMBENCmEYIoule2o
uUHCmMpyMeHmapusi 0Jis 8bINOJTHEHUsL OesIMeNIbHOCU,
f) ymenue obocnogvleamv OOCMUNCUMOCTb Yeau BblOPAHHLIM CNOCOOOM HA OCHOB8E
OYEHKU CEOUX 6HYMPEHHUX PECYPCO8 U OOCMYNHBIX 6HEUHUX PeCYPCO8;
g) ymeHue onpedensimvb NOMEHYUANbHbIE 3AMPYOHEHUs NpU peuleHuu npoodnemvl u
HAxXo0ums cpedcmea OJis ux YCmpaneHusl,
h) ymenue s¢hghexmueno ynpasnaims ceoum epemerem (CamocmosmenbHo NIAHUPOBANb
U KOHMPOAUPOBAMb CEOE BPEMSL).
M.1.3. Pednekcus aesiTebHOCTH
a) BIAJICHUE HABBIKAMU OCO3HAHHUS COBEPIIAEMBbIX MACHCTBHI, HX pe3ylIbTaTOB U
OCHOBAHMIA;
b) BiajeHuWe HaBBIKAMH OCO3HAHUS COBEPIIAEMBIX MBICIUTENBHBIX MPOILECCOB, HX
pe3yJbTaTOB U OCHOBAaHUH (TIO3HaBaTeabHas pediekcus);



C) OCO3HAaHWE TPAHUIl CBOETO 3HAHWS M HE3HAHUS, HOBBIX IMO3HABATENBHBIX 3371a4 U
CPECTB UX JOCTIIKEHHUS,

d) ymeHue coOnocmagnAmv NOIYYEHHBIL pe3yIbmam O0esmeNbHOCmU ¢ 3apaHee
NOCMABIIEeHHOU YerblO;

e) yMeHue OeMOHCMPUPOBAMb  NPUEeMbl  peyaayuu  NCUXOPUIUOIOSUHECKUX U
IMOYUOHATILHBIX COCMOSHUL Ol O0CMUdICeHUs: dghghekma ycnokoenus (ycmpauerus
IMOYUOHATILHOU  HanpsidicenHocmu), d¢gekma  8occmanosienus — (ociabnenus
nposieieHull VYMOMIeHUsL), aghghexma akmusuzayuu (nosviuieHus
ACUXODUZUOIOSULECKOU PeaKMUSHOCIU).

* [lo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIEe 1elCTBUS

BbInycKHUK Hay4YHUTCSA:

- UCKaTh W HAXOJIUTh OOOOIICHHBIE CIIOCOOBI PEHICHUS 3aJad, B TOM YHUCIIC, OCYIIECTBIISTH
pa3BepHYTHI HH(POPMAIMOHHBIN TOUCK M CTaBUTh HAa €ro OCHOBE HOBBIE (yuyeOHBIE U
MO3HABaTeJIbHbIC) 3a1a4H;

- KpUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAIUIO C Pa3HBIX MO3ULIUNA pacliO3HABATH U
(UKCHUpPOBATh MPOTHUBOPEUHS B NH(POPMAIIMOHHBIX UCTOYHUKAX;

-MCTIONIb30BaTh ~ PA3NIUYHbIE  MOJIEIbHO-CXEMAaTUYECKUE CPEACTBA JJiA  MPEACTaBICHUS
CYILLECTBEHHBIX CBS3€H U OTHOLLIEHUH, a TAKXKE IPOTUBOPEUUH, BBISIBJICHHBIX B UH(POPMAIIMOHHBIX
HUCTOYHUKAX;

- HAaXOOUTb U ITPUBOJUTH KPUTUUCCKHUEC API'YMCHTBI B OTHOIICHU A I[GI;'ICTBI/II\/JI u Cy‘)KI[CHI/Iﬁ Apyroro,
CIIOKOMHO M Pa3yMHO OTHOCHTHCS K KPUTHYECKHM 3aMEUYaHHUSM B OTHOIICHHUU COOCTBEHHOTO
CYXKJCHHSI, paCCMATPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOJUTH 32 paMKU Yy4yeOHOro IMpeaMeTa M OCYLIECTBISTH IeJCHANPABICHHBIA TOUCK
BO3MOXKHOCTEH JUIsl IIMPOKOI0 IEPEHOCA CPEICTB U CIIOCOOOB JEHCTBHUS;

- BBICTpauMBaTh WHAMBHUAYAIbHYI0 00pa30BAaTEIbHYIO TPACKTOPUIO, YUUTHIBAsl OIPAHUYECHUS CO
CTOPOHBI JIPYIrUX YYACTHUKOB U PECYPCHBIE OIPaHUYCHUS;

- MEHSATH U YIEPKUBAThH Pa3HbIC MO3UIMH B IO3HABATEILHOMN 1€ATEIbHOCTH.

M.2. [lo3HaBaTe/ibHbIE YHUBEpPcaibHbIe yueOHbIe aeiicTBu (11.8.3, 8.4, 8.5 ®I'OC COO)
M.2.1. no3HaBaTeabHas AeITEILHOCTD
- BJIaJICHUE HABBIKAMU TI03HABATEIILHOM JICSITEIbHOCTH, HABBIKAMH Pa3pelICHHUs TO3HABATEIbHBIX
npo0Jem;
- CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEJILHOMY MOHMCKY METOJIOB PEIICHHS MPAKTUYCCKUX
3aj1a4, MPUMEHEHHUIO PA3TUYHBIX METO/IOB IMO3HAHHUS;
- BlAOeHUe HABLIKAMU CMbICI08020 UMEHUs. MeKCmos / yMeHue pabomams ¢ pa3iuyHbLMU
meKxcmamu (Haxooums 6 mekcme mpeoyemyro UHGOPMayuio, OPUEHMUPOBAMbC 8 COOEPHCAHUU
meKcma, CmpyKmypupoeams meKCm, YCMAHAGIUEAMb G3AUMOCE3b ONUCAHHLIX 8 MeKCme
cobbimuil, A61eHUll, NPOYECcos, Pe3loMUpO8amys 2lAGHYI0 Uder MeKcmd, npeoopazosvléams u
UHMEPNPEMUPOBAMb MEKCM, KPUMUYECKU OYEHUBAMb COOEPICAHUE U POpMY meKcmd, YMeHue
MPAHCHOPMUPOBAMb TUHELHBII TNEKC 8 HEeUHEHbII U HA0OOPOM, YMeHUe BbLOeNsMb 8 MeKCme
Gaxmol u MHeHUS, pA3IUYANDL UX);
- YMeHue 8bIX00Umb 30 pAMKU Y4eOH020 npeoMema u 0Cyujecmeaiams YeleHanpasieHHblll NOUCK
803MOACHOCTEU OJI51 WUPOKO20 NePeHOCa cpedCcms U cnoco608 0elcmaus.
M.2.2. Pabora ¢ nuadopmaruei

a) TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSTENBbHON HWH(POPMAIMOHHO-TI03HABATEILHOMN

JCSITeTbHOCTH,

b) BIlaJiCHUE HABBIKAMHU IMOJIyYSHHsI HEOOXOAMMOM HH(POPMAIIMU U3 CIIOBAPEH Pa3HBIX THIIOB;

C) yMEHHE OPHEHTHPOBATHCS B PA3IUYHBIX HCTOUHHKAX HH(POPMAIINH;

d) ymMeHue KpPUTHYECKH OLICHMBATh M HHTEPIPETUPOBATh HH(OPMAIMIO, MOIYYaeMY W3

Pa3INYHBIX HCTOYHUKOB;
€) YMEHHE pacro3HaBaTh U (PUKCUPOBAThH MPOTUBOPEUHS B MH()OPMAITMOHHBIX HCTOYHHKAX;



f) ymeHue WCMONB30BaTh CpeACcTBa WH(MDOPMALNMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUMN
(MUKT) B pemieHMM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPIraHU3AllMOHHBIX 3a7ad C
coOnrofcHreM  TpeOOBaHMIA  JIPTrOHOMHKH, TEXHHKH  OC30MACHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX W ATHYECKMX HOPM, HOpM HHGOPMaIMOHHON
0€30I1aCHOCTH;

g) YMeHue  UCNOIb308AMb  PA3IUYHbIE  MOOEIbHO-CXemamudeckue — cpedcmea  OJisl
npeocmasieHusi CyujeCmeeHHblX C6sA3ell U OMHOWEHUL, d Mmakdice Npomueopeyull,
8bIABNEHHBIX 8 UHPOPMAYUOHHBIX UCTOYHUKAX,

h) ymeHue nepeeooumv CIONHCHYIO NO COCMABY (MHO20ACNEKMHYI0) UHpoOpMayuio u3
epaghuueckoeo unu Gopmanuz08anHo2o (CUMBOILHO20) NPEOCMABIEHUs 8 MEKCMOoBoe, U
Haobopom.

M.2.3. TIpoekTHO-uCcCaeI0BaTENIbCKAs NESITEIbHOCTD

a) BIJIAJICHUE HABBIKAMH YUY€OHO-HUCCIIEIOBATEILCKON U IIPOCKTHOM e TEIIbHOCTH,

b) yMmeHue ompenensTh MpodiieMy Kak MpoTUBOpeune, GopMyIUpoBaTh 3a1a4ul JUIs PELIICHUS
po0JIEMBI;

C) ymenue 8bl08UAMb CUNOME3bL;

d) ymenue opeanuzo6ams ucCcieo008anue ¢ Yeavio NPoGePKU 2UNOmesul;

e) ymeHue omoOupamv adexeammuvie Memoovl UCCIe008aAHUSA, POPMYIUPOBAMb BbIMEKAIOUUE
U3 UCCIeO08aHUsL 8bIBOObI,

f) ymeHnue npumenamv maxue mamemamuyecKue mMemoovl U Npuémvl, KaKk aOCMpaxkyus u
uoeanuzayus, O0OKA3AMENbCMBO OM NPOMUBHO20, OO0KA3AMENbCMBO NO  AHAN02UU,
onposepaicenue, KOHMpupumep, UHOYKMUBHblE U 0eO0YKMUBHbIE PACCYHCOeHUsl, nepedoop
JIO2UHECKUX BO3ZMONCHOCIENU, MAMEMAMUYECKOe MOOETUPOBAHUE;

g) yMeHue UCNONBL308AMb MemoObl NOJYYeHUs 3HAHULL, XapakmepHvle OJisl COYUATbHBIX U
UCMOpUYeCKUX HAayK: ONpoc, ORUcaumue, CpPAGHUMENbHOE UCMOPUYECKoe OnuUcaHue,
00bACHeHUe, UCNONIb308AHUEe CINAMUCTNIUYEeCKUX OAHHbIX, UHmMepnpemayus hakxmoas;

h) ymenue ucnonrv3oeamv maKkue eCmecmeenHo-HayYHble Memoovl U NPUEMbL, KAk Hab.lo0eHue,
NOCMAHOBKA  NpoONieMbl,  BblOBUIICEHUE — «XOpowlell  2Unomesvly,  IKCHEPUMEHM,
MoOenupoganue,  UCNOIb308AHUE — MAMEMAMUYECKUX  Mooenell,  meopemuieckoe
obocHoBaHUe, abcmpazupoganue Om — NPUBXOOAWUX — HaKkmopos, NpogepKka  Ha
COBMECMUMOCTb C OPY2UMU U38ECIHBIMU (PaKMAaMU,

i) ymenue npedcmagiimv U nNpooGU2AMb K UCHONIL30GAHUIO pe3yIbmamvl U HPOOYKMbl
NPOEKMHOU U YUeOHO-UCCIe008AMENbCKOU 0esiMeIbHOCHIU.

* KoMmMyHHKAaTHBHbIE YHHBeEpPCAJIbHbIE YUeOHbIe JAeiicTBUS

BrITTyCKHUK HAydUTCS:

- OCYUIECTBIIATH JENIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMHU (Kak
BHYTpH 00pa30BaTEILHON OpraHu3allid, TaKk W 3a €€ MpelejaMu), MoJ0upaTh MapTHEPOB s
JIEIIOBOM KOMMYHUKAILIUA HUCXOJS U3 COOOpaKEHUH pe3yIbTaTUBHOCTH B3aUMOJACHMCTBUS, a HE
JIMIHBIX CUMIIaTHH;

- TIpY OCYIIECTBJICHUU TPYIOBOM pabOThI OBITh KaK PYKOBOAMUTENEM, TaK U YICHOM KOMaH/bI B
Pa3HBIX poJsiX (TeHepaToOp HJIEH, KPUTHK, UCITOJIHUTEIb, BEICTYIAIOIIHMA, SKCIIEPT U T.JI.);
-KOOPIMHUPOBATh W BBINONHATH pabOTy B VYCIOBUSX pEAITBHOTO, BHUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

- pa3BepHYTO, JOTUYHO U TOYHO M3JIAraTh CBOIO TOUYKY 3PEHHS C UCIOIB30BaHUEM aJIeKBATHBIX
(YCTHBIX M IUCHMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

- pacro3HaBaTh KOH(IUKTOTCHHBIE CUTYallUd M MPEeIOTBpAlaTh KOH(MIUKTHI 1O MX aKTUBHOM
¢da3pl, BBICTPaWBATh JICJIOBYI0O M OOpa30BaTEIbHYIO KOMMYHHUKAIIMIO, HW30eras JTUYHOCTHBIX
OIICHOYHBIX CYKJICHUH.

M.3. KoMmMyHUKaTHBHbIe YHUBepcaibHble yueOHble AeiicTBus (11.8.2, 8.8 ®I'OC COO)
M.3.1. Opranuzanus B3auMoJeiCTBUS

- yMEHHE TMpPOJYKTUBHO OOLIAThCS M B3aUMOJCICTBOBATH B MPOLECCE COBMECTHOU
NESITEIbHOCTH,



- YMCHHE YYHTHIBATh MO3UIMH JPYTUX YIACTHUKOB JIESATEIBHOCTH;

- KOPPEeKmHO U apeyMeHMUpOBAHHO OMCMAUBAMb C8010 MOUKY 3PeHUsl (MHeHue),

- cnocobHocmv 6pamv Ha cebs UHUYUAMUBY 8 OP2AHU3AYUU COBMECMHO20 Oelicmeusl
(Oenosoe nudepcmeo),;

- pabomamb UHOUBUOYATILHO U 8 2pYNNe,

- npu ocywecmenieHuu epynnogou pabomsl Obimb KAK pyKosooumenem, maxK U YieHOM
NPOEKMHOU KOMAHObl 8 PA3HbIX POJIAX (2eHepamopom uoel, KpUmuKom, UCHOJIHUMELEM,
npe3eHmyowum u m. 0.)

- YMeHue KOOpOUHUpO8ambs U BbINOIHAMb PAOOMY 8 VCIOBUAX PealbHO20, BUPMYAILHO2O U
KOMOUHUPOBAHHO20 83AUMOOCLCMBUSL;

- YMeHue CHOKOUHO U PA3YMHO OMHOCUMbCA K KPUMUYECKUM 3aMeUaHUAM 8 OMHOUleHUU
COOCMBEHHO20 CYHCOEHUS, PACCMAMPUBAMD UX KAK PECYPC COOCMBEHHO20 PA3GUMUSL.

- ymenue 3(ppexTuBHO pazpemaTs KOHGIUKTH (paco3HaBaTh KOH(DIMKTOTCHHBIE CUTYAIHH
U MPEIOTBPAIIaTh KOHMIUKTHI 10 UX aKTUBHOM (ha3bl);

M.3.2. VYMeHue WUCHOJIB30BaTh pEYEBbIE CPEICTBA B COOTBETCTBHHM C 3agadeit
KOMMYHHKAIIHH

- YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PCHUS;

- yMEHHE WCIIOJIb30BaTh aJICKBATHBIC SI3BIKOBBIC CPEIACTBA (BIAJCHUE S3BIKOBBIMH
CpeJICTBaMu);

- enadenue YCMHOU U NUCOMEHHOU peubio, MOHONOSUYECKOU KOHMEKCMHOU peublo 8
COOMBEMCMBUU C 2PAMMATNUYECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO20 A3bIKA,

- YMeHue cobn00amv HOpMblL NYOIUYHOU peyu, pe2lamMeHm 6 MOHON02e U OUCKYCCUU 8
CcOOmMeemcmeul ¢ KOMMYHUKAMUBHOU 3A0ayell;

- YMeHue paziuyamsv 8 peuu coOeceOHUKa. MHeHue (MOYKY 3peHusl), OOKA3AmenbCmeo
(apeymenmot), paxmol;

- YMeHue aoanmupogams CcOOCMEEHHOe peuegoe MNoGedeHue K O0CODEHHOCMAM peyu
cobeceonuxa.

Hpe)lMeTHbIe pe3yJabTaThl

1) cdopmupoBaHHOCTE MpeACTaBIEHUH O MaTEMaTHKE KakK 4acTH MUPOBON KYJIbTYPhHI U O
MECTe MaTeMaTUKH B COBPEMEHHOM LUBUIM3ALMHU, O CIIOCO0AX ONMUCAHUS HA MaTeMaTHYECKOM
A3BIKE SBJICHUI PEAJIbHOTO MUPA;

2) cpOpMHPOBAHHOCTH MPEICTABIECHUH O MATEMATUYECKUX TMOHATUAX KAK O BaKHEHIIMX
MaTEMaTUYeCKUX MOJEIIAX, MO3BOJIAIOIIMX ONMCBIBATh U U3Yy4aTh Pa3HbIC MPOLECCHI U SBIICHNUS,
[IOHUMaHUE BO3MOYKHOCTH aKCHOMAaTUYECKOIO IIOCTPOECHUs MATEMATUYECKUX TEOPUH;

3) BiajgeHHMe METOJAMM JIOKA3aTeJIbCTB M AITOPHTMOB PELICHWS; YMEHHE MX IPUMEHSTH,
IIPOBOJUTH JOKA3aTEIIbHBIE PACCYKICHUSA B XOJI€ PEIICHUS 3a/1a4;

4) BnajeHwe CTaHAAPTHBIMU HPHEMAMH DEIIEHUS PAMOHAIBHBIX U HMPPALUOHAIBHBIX,
MIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUNM M HEPABEHCTB, UX CHCTEM;
UCIIOJIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHCIIE JUIS IIOUCKA IIyTH PEIICHUS U
WJUTFOCTPALIMY PEIICHUS YPABHEHUN U HEPABEHCTB;

5) cpopMHPOBAHHOCTH TPEACTABICHUH 00 OCHOBHBIX MOHATUAX, HIEAX M METOIAX
MaTEeMaTHYECKOTO aHaJIN3a;

6) BiajgeHHE OCHOBHBIMHM TOHATHAMH O IUIOCKMX M NPOCTPAHCTBEHHBIX TEOMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C()OPMHUPOBAHHOCTb YMEHHUS paclO3HaBaTh Ha depTexkax,
MOJIETISIX M B PEAJTbHOM MHpE TreoMeTpuyeckue (Urypel; MPUMEHEHUE H3YYEeHHBIX CBOWCTB
reoMeTpruuecKux GUryp u Gopmyi Ui peleHus FreoOMeTpHUeCKUX 3a1a4 U 3a71ay ¢ MPAKTUYECKUM
COJZIEpIKaHUEM;

7) chOopMHPOBAHHOCTB NPEICTABIEHHH O TIPOLECCAX U ABJIEHUAX, UMEIOIIMX BEPOATHOCTHBIN
XapakTep, O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B peajlbHOM MHUPE, 00 OCHOBHBIX MOHSATHUSX
JJIEMEHTAPHOM TEOPUM BEPOSITHOCTEH; YMEHMH HaXOIUTh M OLEHHUBATb BEPOSITHOCTH



HACTYIUICHHUsI COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIE XapPaKTEPUCTUKH
CIIy4alHBIX BEJINYMH;

8) BiIageHME HAaBBIKAMH HCIOJIb30BAHMS TOTOBBIX KOMIILIOTEPHBIX MPOrPAMM IIPU PEIICHHUH
3a1ad.

ILnanupyeMsble NpeAMeTHBIE pe3yabTaThl

«[Ipo6ieMHO-hyHKIIMOHATIBHBIE PE3YIbTATHI
BoinyckHuk Hayuutes (s wucnonb3oBaHMs B MOBCETHEBHOM JKM3HM M OOECIIEUECHUs
BO3MOXKHOCTH YCIIEIIHOTO MPOJOJDKEHUSI 00pa30BaHMs IO CHELMAIbHOCTAM, HE CBA3aHHBIM C
IIPUKJIAIHBIM HUCII0JIb30BAHUEM MaTEMATHUKH )

Dnemenmol meopuu MHOHCECHE U MAMEMAMUYECKOI 102UKU

— OnepupoBath Ha 6a30B0M ypoBHe' MOHATUAMHU: KOHEYHOE MHOKECTBO, SIIEMEHT MHOYKECTBA,
MOJIMHOKECTBO, TIepeceyeHre U OOBEIMHEHHE MHOXXECTB, 4YHCIIOBbIE MHOXECTBa Ha
KOOpJIMHATHOM MPAMOM, OTPE30K, UHTEPBAJL;

— omepupoBaTh Ha 0a30BOM YPOBHE IMOHSATHSMU: YTBEPXKICHHE, OTPUIIAHUE YTBEPIKICHUS,
UCTUHHBICE W JIOXKHBIC YTBEPXKACHUS, MPUYMHA, CIEACTBHE, YAacCTHBIA CiIy4ail o0Iero
YTBEPKACHUS, KOHTPIIPUMED;

— HaxOJWTh IepeceueHue M OObEAMHEHUE JIBYX MHOXKECTB, MPEICTABICHHBIX TpapUUeCcCKu Ha
YHUCJIOBOU MPSIMOM;

— CTpOWTh Ha YHCIOBOM MPSAMOM MMOJAMHOXKECTBO YHCIOBOTO MHOXECTBA, 3aJaHHOE
MIPOCTEHIIIMMH YCIIOBUSIMU;

— pacro3HaBaTh JIOXKHBIE YTBEPXKIIEHUS, OLIMOKU B PACCYKICHHSIX, B TOM YHUCIE C
MCIOJIb30BaHUEM KOHTPIIPUMEPOB.

B noeceownesnotul scusnu u npu uzyyeHuu Opyeux npeomemos:

— HCIOJB30BaTh YMCIIOBBIE MHOXECTBA HAa KOOPAWHATHOW MPSIMOW AJI OMHMCAHUS PeallbHBIX
MIPOLIECCOB U SIBIICHUM;

— TMPOBOJUTH JIOTHYECKUE PACCYKICHUS B CUTYAIUSIX ITOBCETHEBHON KU3HU

Yuciia 1 BbIpaKeHUs

— OrnepupoBath Ha 0a30BOM YpOBHE MOHATHAMHU: LEJIOE YHUCIO, JEIUMOCTh YHCEIl,
OOBIKHOBEHHAs P00k, ecsITUYHas 1poOb, PAllMOHAIBHOE YHCIIO0, MPUOIKEHHOE 3HAUEHUE
YHUCIIa, 4acCTh, JOJIA, OTHOILICHHUE, IIPOLICHT, MOBBIIEHUE U ITOHWKCHUE HA 33JJaHHOE YUCIIO
MPOLIEHTOB, MacITao;

— omnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMH: JIOTapu(pM YHCIa, TPUTOHOMETpHUYECKas
OKPY’KHOCTb, TIpaZyCHas Mepa yIva, BEJIMYMHA YyIVIA, 3aJaHHOTO TOYKOM HA
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT'€HC U KOTAaHI'€HC YIJI0B, HIMEIOLIUX
MIPOU3BOJIBHYIO BEIUYHHY;

—  BBINOJHATH apu(MeTHUECKUe IeHCTBUSA C LEeTIBIMU U PAllMOHATIBHBIMH YHCIIAMH;

— BBINOJHATH HECJIOXKHbIE MPeoOpa30BaHUS YMCIOBBIX BBIPAXKEHUH, COJEPKALIMX CTEHEHU
qucen, 1100 KOPHU U3 YUCel, TM00 JorapuMbl YUCET;

— CpaBHHUBATh pallOHAJbHbBIE YKCIa MEXKAY COOOi;

— OLEHUBATh U CPAaBHUBATh C pAlMOHAJIbHBIMM YMCIAMU 3HAYCHHS LEJBIX CTEIECHEH YHUCell,
KOpHEH HaTypalbHON CTETIEHU U3 YHUCEJl, JIOTapu(MOB YUCEIT B TPOCTHIX CIydasix;

— M300paxkaTh TOYKAMH Ha YUCIIOBON MPSMOM IeJIble U palliOHAIbHBIC YHCIIA;

— u300pakaTb TOYKAMU Ha YHUCJIOBOH MpPsIMOW Iefble CTENEeHHM 4Yuceld, KOPHU HATypajJbHOU
CTETEeHU U3 YHUCEIl, JIOrapu(Mbl YUCEI B IPOCTHIX CIyUasix;




BBITOJIHATE HECIIOKHBIE TNPeoOpa3oBaHMs ILEIbIX M JAPOOHO-PALMOHATBHBIX OYKBEHHBIX
BBIPAXKEHHUI;

BBIpaXXaTh B MPOCTEHIINX CIIy4asiX U3 PaBEHCTBA OJIHY MEPEMEHHYIO Yepe3 JIpyrue;
BBIYUCIISTH B IPOCTBIX CIIy4asiX 3HAYCHUS YU CIOBBIX U OYKBEHHBIX BBIPAXKEHU, OCYIIECTBIIAS
HE00XO0IMMBIE MTO/ICTAHOBKHU U MPeo0pa3oBaHus;

n300paxkaTh CXEMaTHUECKH YroJl, BEIMYMHA KOTOPOTO BhIpa)KeHa B rpajlycax;

OLICHUBATb 3HAKN CUHYCA, KOCUHYCA, TAHI'CHCA, KOTAHI'CHCAa KOHKPCTHLIX YIJIOB.

B noeceomnesnotl sicusnu u npu uzyuenuu oOpyeux yueOHvix npeomMemos:

BBIITOJIHATH BBIYUCIICHUA HpI/I peH_IeHI/II/I 3a1a4 HpaKTI/I‘-IeCKOI‘ (0] xapaKTepa;

BBITIOJIHATh TIPAKTUYCCKHAE PACUYEThl C HCIIOJIB30BAaHUEM IMPHU HEOOXOAMMOCTH CIPABOYHBIX
MaTepI/Ia.HOB 1 BBIYUCIIUTCIIBHBIX yCTpOfICTB;

COOTHOCHUTBH PEAJIbHBbIC BEIUYHHBI, XapaKTEPUCTHKU OOBEKTOB OKPYKAIOIIErO0 MHpa C HX
KOHKPETHBIMH YHUCJIOBBIMHU 3HAYCHUSIMH;

UCIOJIB30BATh METO/IbI OKPYTJICHUS, IPUOIMKEHHUS U IPUKUIKH IPU PEIICHUH TPAKTUYECKUX
3a/1a4 MOBCECIHEBHOM KU3HHU

YpaBHeHUs] M HEPABEHCTBA

Pemiate nHeiHbIe ypaBHEHMs 1 HEPAaBEHCTBA, KBa/IpaTHbIE YpaBHEHMS,

pemarp Jorapumuueckue ypaBHeHus Buaa log , (bx + ¢) = d u mpocreiiniie HepaBeHCTBA
Buja log o x < d,;

pelaTh MoKas3aTelbHble ypaBHeHHs, Buia a”'°= d (rme d MOXHO NpEACTAaBUTH B BUJIE
CTENIEHU C OCHOBAaHMEM @) W NPOCTEWIINE HepaBeHCTBa BHUJA a' < d (rne d MoxHO
MPEJCTaBUTH B BHJIC CTEIICHH C OCHOBAHUEM q);.

IPUBOANUTH HECKOJIBKO IMPUMEPOB KOPHEH MPOCTEHIIEro TPUrOHOMETPUYECKOTO YpaBHEHUS
BUJA: SINX =a, cosx=a, tgx=a, ctgx=a, r1e a — TabJINYHOE 3HaYeHUE COOTBETCTBYIOIIECH
TPUTOHOMETPUUYECKON (DYHKLIUH.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

COCTaBJIAITb W pPCIIaTb YPABHCHUSA U CHUCTCMBI ypaBHeHI/Iﬁ pu pCeHICHUHU HECIIOKHBIX
MMPaKTUYCCKUX 3aaa4d

Dyukyuu

OmnepupoBath Ha 6a30BOM YPOBHE NMOHATUAMU: 3aBUCUMOCTb BEIMUYUH, (PYHKIMS, apTyMEHT U
3HaYeHHe (QyHKIUHM, OOJIACTh ONpEAETCHHUs M MHOXECTBO 3HAYeHHUH (QYHKIUH, Trpapux
3aBUCUMOCTH, Tpaduk GyHKIMM, HYIM (QYHKIAH, MPOMEXYTKH 3HAKOIOCTOSHCTBA,
BO3paCTaHME HA YHUCIOBOM IIPOMEKYTKE, YObIBAHHE Ha YUCIIOBOM IPOMEXYTKE, HanboJblIee
U HauMeHblllee 3HaYeHHe (PYHKIMH HA YUCIOBOM IMPOMEXYTKE, Mepuoaudeckas (pyHKIus,
NIEPHOL;

ONepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMU: IpsiMasi U O0OpaTHas MPONOPLUUOHAIBLHOCTh

JIMHENHas, KBaJlpaTH4Has, jJorapupmuueckas | MOKa3aTelbHast byHKIMH,
TPUTOHOMETPHUECKUE (PYHKITUH;
pacrno3HaBaThb  IpadUKH  3JIEMEHTapHbIX GyHKIU: psAMOI u oOpatHoit

MPOMOPLMOHAIBHOCTH, JIMHEHHOW, KBaJpaTUYHOM, Jorapu(pMuuecKod H MOKa3aTelbHOM
(GyHKIUH, TPUTOHOMETPUYECKUX (YHKIIHII;

COOTHOCHUTH I'pa)uKH 37€MEHTAPHBIX (QYHKUIUN: PSIMOIl U 00paTHON MPONOPLUUOHATIBHOCTH,
JIMHEWHON, KBaJpaTUYHOM, JorapupMHUUecKod M TOKa3aTeIbHOU GbyHKIHH,
TPUTOHOMETpHUECKHUX (QYHKIHH ¢ hopMynaMu, KOTOPHIMH OHU 33/1aHBbI;

HaXOJAUTh 10 rpaduKy NpuOIMKEHHO 3HAUeHUS (PYHKIIUH B 3aJaHHBIX TOUKAX;



onpeneNnath Mo rpaduky cBoicTBa (YHKIHMM (HYIH, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA,
MPOMEXYTKH MOHOTOHHOCTH, HANOOJIBIINE ¥ HANMEHBIINE 3HAYCHUS U T.11.);

CTPOUTH 3CKU3 rpaduka (QyHKIHH, YAOBJIECTBOPSIOUICH NPUBEACHHOMY HAaOOpYy YCIIOBHIA
(mpoMeXXyTKH BO3pacTaHus / yObIBaHMSA, 3HaYeHHE (DYHKIMM B 33JlaHHOH TOYKE, TOYKH
9KCTPEMYMOB U T.1.).

B noeceownesnotl sicusnu u npu uzyuernuu Opyeux npeomemos:

OTIPeNIeNIATh MO rpadukaM CBOMCTBA peabHBIX MPOLECCOB U 3aBUCUMOCTEH (HAaUOOIbIINE U
HauMEHbUIME 3HAYEHUs, MPOMEKYTKM BO3pacTaHMsd U  yObIBaHMSA, INPOMEXKYTKHU
3HAKOIIOCTOSHCTBA U T.I1.);

HMHTEPIIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU ITPAKTUYECKON CUTYALIUU

dnemenmol MamemamuyecKo20 aHanu3a

OnepupoBarh Ha 6a30BOM ypOBHE MOHATHUSAMU: MIPOU3BOIHAS (HYHKIIUU B TOUKE, KacaTellbHas
K rpaduky QyHKIINU, TPOU3BOAHAS (DYHKINU;

OIpeeNATh 3HAUCHUE MPOU3BOJHOW (PYHKIMHM B TOYKE MO M300pa)KEHHMIO KacaTelIbHON K
rpaduKy, IpOBEACHHON B 3TON TOUKE;

pemaTh HeCJIOXKHbBIE 33]]aui HAa IPUMEHEHHE CBS3H MEXKAY MPOMEKYTKAMH MOHOTOHHOCTHU U
TOYKaMH dKCTpeMyMa (PyHKIUH, C OJJHOW CTOPOHBI, U MIPOMEKYTKAMHU 3HAKOTIOCTOSHCTBA U
HYJISIMU TPOU3BOJHON 3TON (PYHKIUU — C APYTOM.

B nogcedHesHOU HU3HU U Npu U3y4yeHuu opyaux npedmemos:

MOJIB3YSCh TpadMKaMU, CPAaBHUBATH CKOPOCTH BO3pAcTaHUs (POCTA, IOBBIIIICHHUS, YBEITUICHHUSI
M T.OI.) WO CKOPOCTH yObIBaHMA (TAJCHUS, CHU)KCHUS, YMEHBIICHUS W T.Nl.) BEJIWYHH B
pEaNbHBIX MPOIIECcax;

COOTHOCUTh TpaUKd pEATbHBIX TIPOIECCOB M 33aBHCHMOCTEH C WX OIHCAHUSIMH,
BKJTIOYAIOIIUMH XapaKTEPUCTHKH CKOPOCTH H3MEHEHUS (OBICTPBIN POCT, IIIABHOE TOHMKEHHE
U T.I.);

UCIOJIb30BaTh TPaQUKH peabHbIX MPOLIECCOB AJIs PEIICHUsT HECTOXKHBIX MPUKIAHbIX 33/ad,
B TOM YHCIIE OTIpeieNss Mo rpauKy CKOpOCTh X0Ja Mpolecca

Cmamucmuxa u meopus 3ep0ﬂmnocmeﬁ, JlocuKka u KOM6unam0pul<a

OnepupoBarh Ha ©0a30BOM YpPOBHE OCHOBHBIMH OIHCATEIBHBIMU XapaKTEPUCTUKAMU
YUCJIOBOTO0 Habopa: cpenHee apupMeTHUYECKOe, MeIuaHa, HaumOoJblliee W HaUMEHbIIEe
3HAYCHUS;

OTIepUpPOBATH HA 0A30BOM YPOBHE MOHITHIMH: YaCTOTAa U BEPOSTHOCTh COOBITHS, CIIy4aitHbIN
BBIOOD, OTBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

BBIYHCIISTH BEPOSTHOCTH COOBITHI HA OCHOBE TIOJICUETA YHCIIa HCXOJIOB.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

OLICHHUBATh U CPABHUBATH B MPOCTHIX CIIy4asX BEPOATHOCTHU COOBITHI B peasIbHOM JKU3HH;
YUTaTh, COIOCTABIIATH, CPABHUBATh, HMHTEPIPETUPOBATH B IPOCTBIX CIy4dasxX peajbHbIC
JlaHHBIE, TIPECTaBICHHBIE B BU/I€ TaOIMII, IUarpamMmm, rpaguKoB

Texcmosvie 3a0auu
PemraTe HecnoKHBIE TEKCTOBBIE 3ala4M pa3HbIX TUIIOB;

AHAJIIM3UPOBAThL YCJIIOBUC 3aJadd, IpHU HCO6XO)II/IMOCTI/I CTpOUTH [OJId €€ PCUICHUA
MAaTEMaTUUYCCKYIO MOJCIIb,



MOHMMAaTh W HCIOJIb30BaTh Ul PEUICHUs 3a7aydl MH(OpPMAIHMIO, MPEJCTABICHHYIO B BUJE
TEKCTOBOW M CUMBOJIHOH 3aIMCH, CXEM, TaOJIUII, AUAarpaMm, rpa)ikoB, pUCYHKOB,;
JeCTBOBATH MO AJITOPUTMY, COJEPIKALIEMYCS B YCIIOBUH 3a]1a4H;

WCTIOJIB30BATh JIOTHYECKUE PACCYKIICHHS IIPH PEILICHUN 3aJIa4H;

pabotate C W3OBITOYHBIMH YCIOBHSIMM, BBIOMpass M3 Bcel HWHPOpPMALUHU, JaHHBIC,
HEOOXOAMMBIE IS pEIICHUS 3a/1a4H;

OCYIIECTBIISITh HECIOXKHBIA NepeOop BO3ZMOXKHBIX PEIICHH, BHIOUPAs M3 HUX ONTHMAaIbHOE
0 KPUTEPUSIM, COPMYITHPOBAHHBIM B YCIIOBHU;

aHAJTM3UPOBATh M MHTEPIIPETUPOBATH MOJTYUYECHHBIC PEIICHUS B KOHTEKCTE YCIOBHUS 3a]auH,
BBIOMPATH PEIICHUs, HE IPOTUBOPEYALE KOHTEKCTY;

pemIaTk 3a/1a4u Ha pacyeT CTOMMOCTH ITOKYIOK, YCIIYT, MOE30K U T.I1.;

peniaTe HECJIOKHBIC 3a7add, CBS3aHHBIC C JIOJNEBBIM y4YacTHEM BO BIAJCHUU (HUPMOH,
IPEANPHUATHEM, HEABHKHMOCTBIO;

pemaTh 33Ja4dl Ha MPOCTHIE MPOLEHTHI (CUCTEMBI CKUAOK, KOMHCCHH) M Ha BBIYHCIICHHE
CJIO’KHBIX TPOLIEHTOB B PA3JIMUHBIX CXEMax BKJIAJ0B, KPEIUTOB U MIIOTEK;

peuiaTte MpakTUYECKUe 3a/aud, TPEOYIOIIUE HCIIOIb30BAaHHUS OTPUIATENFHBIX YHCET: Ha
OIpeJieNIeHUe TeMIIepaTyphl, Ha ONpe/esICHIE MOJIOKEHHUS Ha BpEMEHHOH OCH (10 HaIIeH dpbI
MW TI0CNie), Ha JBIKEHHE JCHEXKHBIX CpencTB (IPUXOI/pacxoja), Ha ONpeiciicHHe
TJTyOUHBI/BBICOTHI H T.IL.;

UCIIOJIF30BATh MOHATHE MaciuTada JJIsi HaXOXKACHHs PACCTOSIHUH M JUTMH Ha KapTax, IUIaHax
MECTHOCTH, IJIaHaX IOMEIIEHNH, BEIKPOWKaX, IPH padoTe Ha KOMITBIOTEPE U T.I1.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

peuiaTtbh HECIOXHBIC IIPAKTUYCCKUC 3ada4dy, BO3HHUKAIOIMIUC B CUTyAlUAX HOBCGI[HCBHOﬁ
KHU3HHU

T'eomempus

OnepupoBarb Ha 0a30BOM YpPOBHE MOHATUSAMHU: TOUKA, IpsMasi, IJIOCKOCTh B IPOCTPAHCTBE,
HapajieNIbHOCTh U NMEPIEeHIUKYISIPHOCTh MPSAMBIX U IUNIOCKOCTEH;

pacrno3HaBaThb OCHOBHBIE BHJIbI MHOTOTPaHHHMKOB (MpU3Ma, MUpaMHa, HPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo);

n3o0pakaTh H3y4yaemble GUIYpbl OT PYKH M C HPUMEHEHHEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB;

7enaTh (BBIHOCHBIE) TNIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHJI CBEPXY,
cOOKYy, CHU3Y;

U3BJIEKaTh MH(MOPMAIIHMIO O MPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (DUTypax, PeICTaBICHHYIO
Ha YepTekax U pUCYHKaAX;

pUMEHTh TeopeMy [Iudaropa npu BEIYUCICHUH 3JIEMEHTOB CTEPEOMETPUUECKHUX (DUTYD;
HaXO0/AUTh 00BEMBI U IJIOIIA N TOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB C IPUMEHEHUEM
hopmyu;

pacrno3HaBaTh OCHOBHbBIE BUbI TEJl BpallleHus (KOHYC, IMIUHAP, chepa u 1map);

HaX0AUTh 00BEMBI U TUIOIIA N TOBEPXHOCTEH MPOCTEHIINX MHOTOIPAaHHUKOB U T€J BPALICHHUS
C MpuMeHeHueM Gopmy.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

COOTHOCHUTH aGCTpaKTHBIC TCOMCTPHUYCCKUC ITOHATUA U (I)aKTBI C pCaJIbHbIMHU KU3HCHHBIMH
00BbEKTaMH U CUTyallusIMU;

HCIIOJIF30BaTh CBOMCTBA MMPOCTPAHCTBCHHBIX T'COMETPUUCCKHUX (1)I/Il"yp JJI pEHICHUS TUITOBBIX
3aaa4 NpaKTHYECKOTO COACPIKAHNA,



COOTHOCHTB TUIOIIA/IM TOBEPXHOCTEH Te 0OAMHAKOBOM (POPMBI pa3IMYHOTIO Pa3Mepa;
COOTHOCHUTH 0OBEMBI COCYIOB OMHAKOBOM (HOPMBI PA3IMYHOTO pa3mepa;

OLleHUBaTh (hOpPMY MPABUIBHOTO MHOTOIPAaHHMKA I1OCJIE CIMIOB, CPE30B U T.II. (ONpPEAEIATh
KOJINYECTBO BEPILUH, pedep U rpaHel NOJIy4EHHBIX MHOTOTPAaHHUKOB)

Bexmoput u koopounamot 6 npocmpancmee

OnepupoBath Ha 0a30BOM YpOBHE MOHATHEM JEKapTOBbI KOOPAUHATHI B IPOCTPAHCTBE;
HaXOJUTh KOOPJIMHATHI BEPIIMH Ky0a U IPSIMOYTOJIbHOTO NIapajuieenue1a

Hcmopua mamemamuxu

OnuceiBaTh OTJENbHBIE BBIIAIOMIMECS PE3YNbTaThl, IOJYyYEHHBIE B XOJI€ pa3BUTHUS
MaTEeMaTUKHU KaK HayKH;

3HaThb NPUMEPhl MAaTEeMAaTHUYECKUX OTKPBHITUH U MX aBTOPOB B CBA3M C OTEYECTBEHHOH H
BCEMUPHOH UCTOPUEH;

MMOHUMATh POJIb MaTeMaTUKu B pazButuu Poccun

Memoowst mamemamuxku

[IpuMeHSATh W3BECTHBIE METOJIBI IIPH PEIICHUN CTAaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4;
3aMeyaTh U XapaKTepu30BaTh MaTeMAaTUYECKUE 3aKOHOMEPHOCTH B OKPYXKAIOIIEH
JIEHCTBUTEIBHOCTH;

MPUBOJUTH TPUMEPHl MaTEeMaTHYCCKUX 3aKOHOMEPHOCTEH B MpPHUpPOAE, B TOM YHCIIC
XapaKTepU3YIOIIUX KPacoTy M COBEPIIECHCTBO OKPYKAIOIIETO MHUpPAa W TMPOU3BEIACHHIA
HCKYCCTBA

BbIHyCKHI/IK MOJIYYUT BO3MOKHOCTH HAYUYUTBHLCH (,H]lﬂ paseumusl MolutliieHusl, UCNOJb306AHUA 6
NO0BCEOHEBHOU HCUZHU U 0DeCnedeHUs 603MONCHOCMU ycneutHoco npOdO/l.?fceHu}l 06pa3060H1/lﬂ no
cneyuanrbHoCmsm, He C6A3AHHbIM C l’lpZ/lKJlClaHblM UcnoJjib306arHuem MameMamuKu)

Onemenmul meopuu mHroscecme u MaAMeMamuyecKol 102uKu

Onepupoeams’ nOHAMUAMU: KOHEUHOE MHONCECIEO, IMEHIM MHONCECMEA, HOOMHOICECHEO,
nepeceuenue u 00bEOUHEHUE MHONCECMB, YUCTLO8bIE MHONCECMBA HA KOOPOUHAMHOU NPAMOU,
OMPE30K, UHMEPBAl, NOLYUHMEPBA, NPOMEICYMOK C BbIKOIOMOU MOYKOU, 2paguyeckoe
npeocmasieHue MHONCeCma Ha KOOPOUHAMHOU NJIOCKOCMU,

ONEepUPOBaAMb NOHAMUSAMU: YIMBEPACOCHUE, OMPUYAHUE YMBEPIHCOCHUS, UCUHHBLE U IONCHBLE
VMBEpICcOeHUs, NPUYUHA,  Cledcmeue, HACMHbIU  CIy4au — 00we2o  ymeepiucoenus,
KOHmMpnpumep,

npoGepsimb NPUHAOLEHCHOCTb IJIEMEHMA MHONCECTNBY,

Haxooumv nepecevenue U 00beOUHeHUe MHONCeCM8, 6 MOM Hucie npedCmasieHHbIX
epaguyecku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NIIOCKOCIL,

npoeooUmMsb 00KA3AMeNbHble PACCYHCOEHUS Il 0OOCHOBAHUS UCMUHHOCIU YINGEPHCOCHUI.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

UCNONIb308AMb  YUCTLOBbLE MHONCECMEA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
RIOCKOCMU OJIs1 ONUCAHUSL PEATIbHBIX NPOYECCO8 U SAGNEHUIL,

nPoBOOUMb OOKA3AMENbHbIE PACCYHCOCHUS 8 CUMYAYUAX NOBCEOHEBHOL HCUZHU, NPU PeleHUU
3a0ay u3 opyaux npeomemos

Yuciia 1 BbIpaKeHUs




C80600H0 onepuposams NOHAMUAMU.: Yel0e YUCTO, OeTUMOCb YUcel, 00bIKHOBEHHAs OpODb,
oecsimuynas Opodb, PAYUOHAILHOE YUCIO, NPUOIUNCEHHOE 3HAYEHUe YUCIA, 4achmb, 00,
OMHOWEHUE, NPOYEHM, NOBLIUUEHUE U NOHUNCEHUE HA 3A0AHHOE YUCTIO NPOYEHMO8, MaACumao,
NPUBOOUMb NPUMEPDL YUCET C 3A0AHHBIMU CEOLUCEAMU OETUMOCTU;

Onepuposamv  NOHAMUAMU.  J102APUGM  YUCIA, MPUSOHOMEMPUYECKASL  OKPYICHOCHIb,
paouanHas U 2paodycHas. mepa yead, GeluYuHa yead, 3A0AHHO20 MOYKOU — HA
MPUSOHOMEMPUYECKOU  OKDPYICHOCMU, CUHYC, KOCUHYC, MAHSEHC U KOMAH2EeHC Vellos,
UMEIOWUX NPOU3ZBOILHYIO BEIUYUHY, YUCIA € U T,

BLINONHAMb  apuhmemuyeckue Oelucmeus, Cco4emds. YCmHble U NUCbMEHHble NpPUembl,
NPUMEHSISL NPU HeOOX0OUMOCMU BbIMUCTUMETIbHbLE YCMPOUCMEA,

HAX00UMb 3HAYeHUsl KOPHS HAMYPATbHOU CHEeneHU, CeneHu ¢ payuoHAIbHbLM NOKA3amenem,
Jo2apughma, ucnonwb3ys npu Heobxo0UMoCmuy GblYUCIUMENbHbLE YCMPOUCMBA,

NOb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACYemax,

nPOBOOUNMDb NO U3BECHBIM (YOPMYIAM U NPABUTAM NPE0OPA308aHUsL OYKEEHHBIX SbLPANCEHUI,
BKIIOYAIOWUX CMENeHU, KOPHU, 102aPUpMbl U MPUSOHOMempuieckue QyHKyuu,

HAX0O0UMb 3HAYEHUsT YUCTA0BbIX U OYKBEHHBIX BbIPAJCEHUL, OCYWECmEIss HeoOXooumble
NOOCMAHOBKU U NPeoOPa308aHUsL;

U3006padcamob CXxeMamu4ecku Yo, 8eIUdUHA KOMOPO20 8bIPANCEHA 8 2PAOYCAX UIU PAOUAHAX,
UCNONIBL306AMb NPU PeleHul 3a0ay MAaOIuyHble 3HAYEHUS. MPUSOHOMEMPULECKUX (DYHKYULL
Venos;

BbINOHAMb NEPesod GeIUYUHDL Yelld U3 PAOUAHHOU MEPbL 8 2PAOYCHYIO U 0OPAMHO.

B nosceounesnoii ocuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemos:

8bINOHAMb  0€UCMEUsl C YUCTO8LIMU OAHHLIMU NPU peulenuu 3a0ay NpaKmuyecKo2o
xapakmepa u 3a0ay U3 pa3iuyHLIX 001acmell 3HAHULL, UCHONL3YS NPU HeoOX00UMocmu
Cnpagounble Mamepuabl U 8bl4UCTUMENbHbIE YCMPOUCEd,

OYeHUBamyb, CpAGHUBAMb U UCNOIBL308AMb NPU PeUleHUU NPAKMUYECKUX 3a0ad HUCiosble
3HAYeHUs peanbHblX GeNUYUH, KOHKDEMmHble YUCI08ble XAPAKMEPUCMUKU 00bEeKmos
OKpYHCaAIOUie20 MUpa

YPaBHeHHﬂ H HEPABCHCTBA

Pewams payuonanvueie, nokasamenvuvie u no2apugmuyeckue ypasHenus u Hepagencmad,
npocmeiiuiue UppayuoHaIvbHble U MpPULOHOMempudecKkue ypaeHeHusl, HepaseHcmed u ux
cucmemvl;

UCNONIL306aMb MemoObl peuleHUs YPasHeHUuli. npuseoenue K 6udy «npouzseoeHue pasHo
HYTIIO» UMY «4ACMHOE PABHO HYIO», 3AMeHA NePEeMEHHBIX,

UCNONIBb3068AMb MEMOO UHMEPBAN08 Ol peuleHUsl HePABEeHCNE;

UCnoIbL3068amy 2paguieckuil Memoo 05l RPUOTIUNCEHHO20 PeUuleH sl YPAGHEeHU U HEPABEHCME,
uzobpaxcamsv Ha MPUSOHOMEMPUYUECKOU OKPYHCHOCIU MHONCECMEO PeueHUll NPoCcmetuux
MPULOHOMEMPUYECKUX YPABHEHUL U HEPABEHCME,

8bINOIHAMbL OMOOpP KOpHeU YVPAGHeHUU UNU peueHUll HepaseHCcms 6 COOMBEemCcmeuu ¢
OONOTHUMENbHLIMU YCI0BUAMU U OCPAHUYEHUIMU.

B nosceounesnoii scuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemos:

COCMABIAMb U peuamyv YPAGHEeHUsl, CUCeMbl YPAGHEHUTl U HePABEHCBA NPpU peuleHuly 3a0a4
Opyeux yueonvix npeomemos,

UCNOIb306aMb YPABHEHUS U HEPABEHCMBA Ol NOCMPOEHUs U UCCIe008AHUS NPOCEUuUX
Mamemamuyeckux mMooenell peaibHulX CUMyayuti Ui NpUKIaoOHbIX 3a0ay,



yMemb UHMEPNPEemuposams NONYUEHHbI NPU PEueHul YPaeHeHusl, HepaeeHcmed Ul
cucmemvl pe3yibmam, OYeHUB8Amsb €20 Npagoonoododue 6 KoHmeKcme 3a0aHHOU PeanbHoll
cumyayuy uiu nPUKIAOHOU 3a0ayu

Dyukyuu

Onepuposamv NOHAMUAMU: 3ABUCUMOCIIb  GETUYUH, (QVHKYUS, apeyMeHm U 3HAYeHue
@yHKYuu, obracms onpeoenenusi U MHONCECMBO 3HAYEHUL YHKYUU, 2papur 3aeucumocmu,
epagux  pyuxyuu, Hymu @QYHKYuU, NPOMENCYMKU 3HAKONOCMOAHCMEA, 603PACMAHUE HA
YUCTI0BOM NPOMedNCYmKe, YObl8aHUe HA YUCTIOB0M NPOMEICYIKe, HAUbOIbUee U HAUMeHbLLee
3HAYeHue QYHKYUU HA YUCTOBOM NPOMEIICYMKe, NEPUOOUYecKast (PyHKYUsl, nepuoo, YemHas u
Heuemmuas QyHKyuu,

onepupoeamv  NOHAMUAMU. NPAMAs U O0OpAMHAs  NPONOPYUOHALLHOCMb,  JTUHEUHAs,
K6aAOpamuuuas, Jn02apu@muieckas U NoKA3amenvbHas @QYHKYuY, mpuecoHoMempuiecKue
dyHryuu,

onpeodenams 3Hauerue GYHKYUU no 3HA4eHUI0 apeyMenma npu paziuyHulx cnocooax 3a0anusl
@yuryuu;

cmpoums 2paguKy u3y4eHHbIX QYHKYULL

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMENUUX CIYy4asx no opmyie nogedeHue u ceolcmed
@yHKYull, Haxo0umv no 2papuxy GyHKyuU HauboIvbuiUe U HAUMeHbLUUEe 3HAYEeHUS,

cmpoums 3cKu3 epaguxa @yHKyuu, yoosiemeopsarouel. npueeoeHHoMy Habopy YCi08ull
(npomedcymku 803pacmarnus/yovieanus, 3HaveHue @QYHKYuU 6 3A0AHHOU mouKe, MOUYKU
IKCMPEeMymMos, acuMnmomsl, Hy1u QyHKyuu u m.o.);

pewams ypasHeHus, npocmeluiue CUCmemsl YPasHeHutl, UCHONb3YS CBOUCMBA QYHKYUL U UX
epaghuxos.

B nosceounesnoii scuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

onpedensimb N0 2pauKkam U UCNOIb308AMb O/ peuleHUs NPUKIAOHBIX 3a0ay C80UCmad
PEANbHBIX NPOYECCO8 U 3asUCUMOCTmell (HaUOOIbUUE U HAUMEHbULUE 3HAYEHUSL, NPOMENCYMKU
gospacmanus U YObl8aHUA QYHKYUU, NPOMEICYMKU 3HAKONOCMOAHCMEA, ACUMNINOMDbI,
nepuoo u m.n.);

UHMEPNPEMUPO8ams C8OUCMEA 8 KOHMEKCMe KOHKPEMHOU NPAKMUYECKOU CUMYayull;

onpedenams no zpagukam npocmeuuiue Xapakmepucmukyu nepuooudecKux npoyeccos 6

buonocul, IKOHOMUKe, MY3bIKe, PAOUOCEA3U U Op. (AMnaumyod, nepuoo u m.n.)

Dnemenmovl mamemamuyuecKozo aHaIu3a

Onepuposeamv nousmMuaMuU: NPOU3BOOHASE (QYHKYUU 8 MOYKe, KACAMENbHASl K 2pauKy
@yHKYUU, NPOU3BOOHAS PYHKYUU,

BLIUUCTAMD NPOU3BOOHYIO OOHOUNICHA, MHO2OYNICHA, KBAOPAMHO20 KOPHS, NPOU3BOOHYIO
CyMMbl QYHKYULL;

BbIUUCTIAMD NPOUZBOOHBLE DNEMEHMAPHBIX QYHKYULL U UX KOMOUHAYUL, UCNOTIb3YSL CNPABOUHbIE
Mamepuanvl,

Uccne006amy 8 NPOCMeNUUX CLyUasx QYHKYuYu Ha MOHOMOHHOCHb, HAX0OUMb HAUOOIbULIUE U
Haumenvbuiue 3HAYEHUs (QYHKYUll, Ccmpoums 2pauKku MHOSOUIEHO8 U NPOCMetuux
PAYUOHATILHBIX PYHKYULL C UCNONIL30BAHUEM ANNAPAMA MAMEMaAmMu4ecko20 aHaIu3d.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux yueOHbvix npeomMemos:

peulams NPUKIAOHble 3a0adu U3 OUON02UU, PUUKU, XUMUU, IKOHOMUKU U OPY2UX NPeOMemOos,
CBA3AHHbIE € UCCIEO08AHUEM XAPAKMEPUCMUK DEAlbHbIX NPOYECco8, HAXONCOeHUeM
HAUOOILUWUX U HAUMEHbULUX 3HAYEHUL, CKOPOCMU U YCKOPEHUs U M. 1.,

- UHmepnpemupoeantb nOJY4€HHble PE3YIbmAanibl



Cmamucmuka u meopus epoamuocmeil, 102uKa U KOMOUHAMOPUKA

—  Hmemv npeocmasnenue o0 OUCKDEMHBIX U HENPEPLIGHIX —CAVUAUHBIX BEIUYUHAX U
pacnpeoeneHusx, 0 He3a8UCUMOCIU CLYYAUIHBIX BEIUYUH,

—  umemsv npedcmagieHue 0 MamemMamuyeckom OHCUOAHUYU U OUCHEPCUL CLYYATIHBIX BETUYUH,

—  umemv NpeOCmagieHue O HOPMAIbHOM PACHpeOeleHul U NpUMepax HOPMAIbHO
PpacnpeoeneHubiX CIYYauHbIX GelTUUUH,

—  NOHUMAMb CYMb 3aKOHA DOILUUX YUCET U BbLOOPOYHO20 MEeMOOA USMEPEHUS 6EPOSIMHOCELL,

—  umemv npedcmasieHue 00 YCI08HOU BEPOIMHOCIU U O NOJIHOU 8ePOSIMHOCIU, NPUMEHMb UX
8 peueHuu 3a0ay,

—  uMemb nNpeoCmasieHue O BANCHIX UYACMHBIX BUOAX DPACNpeOeNeHUll U NPUMEHAMb UX 6
peweHuu 3a0ay;

—  umMemyb npedcmasieHue 0 KOpperayuu CayiaiHblx 6eIUdUH, 0 JTUHEUHOU pecpeccuu.

B nogceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:

—  BBIYUCTISIMb UU OYEHUBAMb BEPOSIMHOCIU COOLIMULL 8 PEATbHOU HCUSHU,

—  8blOUpamv noOXoosUuUe Memoobl NPeOCMasieHus U 00PpAbOmMKU OAHHBIX,

yMemb peulams HeCl0J4CHble 3a0ayu HA NpPUMeHeHUue 3aKOHA OONbWUX Yucel 8 COYUOLO2UU,
CMpaxo8anuu, 30pasooxpaneHuu, obecnevyeHuu 6e30naAcCHOCMU HACENeHUS 6 UPEe38bIYaAlHbIX
CUMYayusx

Texcmosvie 3a0auu

—  Pewambo 3a0ayu pa3nvlx munos, 8 mom yucie 3a0a4u no8blUeHHOU MmpyOHOCTU,

—  8bIOUpPAMb ONMUMATLHBIL MEeMOO peueHUs: 3a0adi, paccCMampusds pa3iuiHble Memoobl,
—  cmpoums MoOeb peueHus 3a0adu, NPo8ooUmMs O0OKA3AMENbHbLE PACCYHCOCHUSL,

— pewams 3a0dauu, mpebylowue nepedOpa 6APUAHMO8, NPOBEPKU YCIOBUL, 8blO0PA
ONMUMATILHO20 Pe3Yibmama,

—  QHAMU3UPOBAMb U UHMEPNPEemuposams pe3yibmamvl 8 KOHmeKcme YCI08Us 3a0ayl,
8bIOUPAMb peLerls], He NPOMmusopeyaujue KOHMeKCmy,

—  nepesooumb npu peuleHuy 3a0a4u UHGopmayuro u3 00HolU hopmul 8 Opyyio, UCHONbL3YSA NPU
HeobXooumocmu cxemol, madIuybsl, 2papuKu, OUapammol,

B nogceonesnoil scuznu u npu uzyueHuu Opyaux npeomemos:

—  pewambs npakxmudeckue 3a0a4u u 3a0a4u u3 opyeux npeomemos

T'eomempuas

—  Onepuposamv NOHAMUAMU: MOYKA, NPAMAS, NIOCKOCHb 8 NPOCMPAHCMEE, NAPALIETbHOCHb
U NEPREHOUKYAPHOCTIb NPAMBIX U NIOCKOCME,

—  NpUMeHAMb 0/l peuleHUs 3a0ay ceomempuyeckue Qakxmol, eciu YCio8us NPpUMeHeHUs
3a0anvl 6 A6HOUL hopme;

—  pewams 3a0ayu Ha HAX0HCOeHUe 2e0OMEeMPUYECKUX BeTUYUH N0 00PaA3YaAM UTU AIOPUMMAM;

— Oenamsv (8bIHOCHbIE) NIOCKUE YEPMENCU U3 PUCYHKOB 00BEMHBIX (DUSYp, 8 MOM Yuce
pucosams 6U0 c8epxy, cOOKy, CmMpoums cedenuss MHO202PAHHUKOB,

—  U3B1eKamb, UHMEPNPEemuposamy U npeoopa308vl8ams UHGOPMAYUIO O 2e0MeMPULEeCKUX
Queypax, npedcmagneHHyI0 Ha Yepmedtcax;

—  NpuMeHsmb ceomempuyecKkue akmol 0Jis peuieus 3a0a4, 8 MoM Yucie nPeonoaazarnuux
HeCKONILKO UWA208 peuleHUs,

—  OnUCbIBAMb B3AUMHOE PACNONIONCEHUE NPAMBIX U NIOCKOCMEL 8 NPOCMPAHCMEE;

—  opmynuposame c8OUCMBA U NPUSHAKU DUy,

—  00Ka3b18amMb 2eOMeMpPUYECKUE YIMBEPHCOCHUSL,

—  gnadems CMaHOApmMHOU Klaccugurayuel npocmpaHCmeeHHblxX puyp (nupamuosl, npusmol,
napanneienuneobvt);



—  Haxooumv 00vbemMbl U NIOWAOU NOBEPXHOCTEL 2eOMEMPULECKUX Mell C NPUMEHEHUEeM
popmyn;

—  GBIYUCTAMb PACCMOANUA U Y2Tbl 8 NPOCMPAHCMEE.

B nosceonesnotl scuznu u npu uzyueHuu Opyux npeomemos:

- UCNONBL306aAMb CEOUCMBA 2eOMEeMmPUUecKUx @ueyp 01 peweHus 3a0a4y NPaKmu4eckKo2o
xapaxmepa u 3a0ay u3 opy2ux ooiacmet 3HaHUll

Bexmopul u koopounamot 6 npocmpancmee

— Onepuposamv noHAMUAMU O0eKAPMOB8bl KOOPOUHAMbL 8 NPOCMPAHCMEe, 8eKMOp, MOOYlb
8eKmopa, pageHcmaeo 8eKMmMopo8, KOOPOUHAMbL BeKMOPA, Y20Jl MeHCOY 6eKIMOPAMU, CKATISIPHOE
npoussedeHue 6eKmopos, KouluHeapHvle 6eKmMopbi,

—  HAX00UMb paccmosHue Mexicoy 08yMs MOUKAMU, CYMMY 8eKMOPO8 U NPOU3seoeHue 86eKmopa
HA 4UCTIO0, Y20l MeXCOy 8eKmMOpaMu, CKalapHoe NnpousseoeHue, packiadbléams GeKmop no
08YM HEKOJIUHEAPHbIM 8EKMOPAM,

— 3a0a8amb NIOCKOCMb YPABHEHUEM 8 0eKaApmMO8ol cucmeme KOOpOUHam;

— pewams npocmetiviue 3a0a4u 86edeHuemM 6eKmopHo2o bazuca

Hcmopu}l mamemamuKku

— Ilpedcmasnams 6K1A0 8b10AIOUUXCI MAMEMANUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX
HayyHbIX obacmetl,
NOHUMAMb POTb Mamemamuku 6 passumuu Poccuu

Memoowvr mamemamuxu

—  Ucnonvzosamv 0CHOBHbIE MemMOObl OOKA3AMeNbCMEd, NPOBOOUMb OKA3AMeNbCEO U
BLINOJIHAMb ONPOBEPICEHUE,

—  NpUMEHSMb OCHOBHbIE MemOoObl PeUleHUs MAmeMamu4ecKux 3a0ay;

—  Ha OCHO8e MAMEMAMUYECKUX 3AKOHOMEPHOCMeEl 8 NPUpPooe XapaKkmepu3oeams Kpacomy u
COBEPULEHCINBO OKPYICAIOUIe20 MUPA U NPOU3BEOCHULL UCKYCCEA,

NPUMEeHAMb Npocmeluiue NPOCPaMMHbLE CPEOCMEa U INeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbl

npu peteHuy Mamemamuyeckux 3a0ay

Conep:xanue yueOHOT0 npeamera
OcHoBHasi 6a30Basi mporpaMmma

Auare0pa u HayaJIa aHaJIU3a

IToBTOpenue. Penienne 3a1a4 ¢ MCIIOJIb30BAaHUEM CBOMCTB YUCEIl M CUCTEM CUMCIIEHUS,
JIETMMOCTH, JIOJIEN U YacTel, MPOLEHTOB, MOIyJIel yucen. Pelenne 3a1ad ¢ ucrnojab30BaHUEM
CBOWCTB CTElNEHeN U KOpHEeH, MHOTO4WJICHOB, MPe00pa30BaHUi MHOTOWIEHOB U IPOOHO-
PaAlMOHATIbHBIX BBIPAKEHUH.

Pemenue 3a1a4 ¢ NCNOJIb30BAaHUEM I'PAAyCHOM Mephl yriia. MozyJb 4uciia ¥ €ro CBOMCTBA.

Pemenue 3a1a4y Ha IBUKEHUE U COBMECTHYIO pabOTy € IOMOIIbIO JINHEHHBIX U
KBaJIpaTHBIX YPaBHEHUN U UX cucTeM. PeleHue 3a1a4 ¢ MOMOIIBIO YMCIOBBIX HEPABEHCTB U
CUCTEM HEPaBEHCTB C OJHON EPEMEHHOM, ¢ IpUMEHEHUEM U300paKeHUs YU CIOBBIX
IIPOMEXKYTKOB.

Pemenue 3a1a4 ¢ MCNOJIb30BaHUEM YHCIOBBIX (QYHKIMH U ux rpaduxos. Mcnonb3oBaHue
CBOWCTB M Ipa)uKOB JIMHEHHBIX M KBaJIPATUYHBIX (GYHKLUH, 0OpaTHOM MPONOPIMOHATIBHOCTH U

byHKIMH Y = \/; . 'padmyeckoe penieHne ypaBHEHUI 1 HEPABEHCTB.

Tpuronomerpudeckas OKpyKHOCTb, paduanuas mepa yena. CUHyC, KOCUHYC, TAHT€HC,
KomaHzenc IPOU3BONIBHOrO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO U CIEICTBUS U3



Hero. 3HaueHus TpUroHoMeTpudeckux GpyHkmwit st yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (
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—, —,—, — pan). Popmynvl C10HCEHUL MPULOHOMEMPULECKUX DYHKYUL, POpMYbl

9 9 9
6 43 2
npusedeHust, opmyivl 0BOUHO20 APYyMeHmd. .

Hynu @ynkimm, mpoMexxyTKu 3HaKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbounbiiee u
HauMeHblIee 3HayeHne Gpynkuuu. [lepuoanueckue GpyHkuu. YeTHOCTh U HEYETHOCTH (PYHKIIHA.
Cnooicnvle pynryuu.

Tpuronomerpuueckre GyHKIMH ) =COSX, Y =Ssinx, y =tgx . @yuxyus y = ctgx .
CgoiicTBa U rpadMKH TPUTOHOMETPUUECKHUX (DYHKITHIA.

APpKKOCHHYC, apKCUHYC, apKTaHI€HC uucia. Apkkomaneenc yucaa. llpocreitmne
TPUTOHOMETPHUUECKHE ypaBHEHUs. PellleHrne TpUroHoMeTpu4ecKux ypaBHEHUH.

Obpammuvie mpuzonomempuieckue yHKyuu, ux ceoticmsa u epaguxu. Pewenue
npocmenuuux mpueoHOMempu4eckux HepaseHcms.

CreneHs ¢ 1eHCTBUTENBHBIM I1I0Ka3aTeNeM, CBOMCTBA cTeneHu. [IpocTeiimue
MoKa3aTesbHble YpaBHEHUs U HepaBeHCTBa. [lokazarenbHas pyHKIMS U ee CBOMCTBA U TpaduK.

Jlorapudwm uncna, coiictBa orapudma. Jlecsruunstit morapupm. Yucno e.
Hamypanvnoiii nocapugm. llpeodpazoBanue JorapuMUuecKux BbIPaKEHUN.
Jlorapudmuueckre ypaBHEeHUs U HepaBeHCTBA. Jlorapudmudeckast QyHKIHS U €e CBOWCTBA U
rpaduk.

Crenennast GyHKIHUS U €€ CBOMCTBA U Tpaduk. MpparmoHanbHbIe ypaBHEHHUS.

Memoo unmepsanos 0is peuieHus HepaseHCcma.

IIpeobpazosanus epaguxos Gyukyuil: cosue 60016 KOOPOUHAMHBIX OCell, pACMdICeHUe U
colcamue, Ompas’iceHue OMHOCUMENbHO KOOpOuHamuulx oceu. I paguyeckue memoowvl pewsernus
ypasHenuii u Hepagencms. Peuwlenue ypasHenuii u Hepagencme, co0epucauiux nepemenHyio noo
3HAKOM MOOYJIAL.

Cucmembl NOKA3AMENbHBIX, 102APUPMUYECKUX U UPPAYUOHATLHBIX ypasHeHul. Cucmembl
NOKA3AMENbHBIX, 102APUPMULECKUX HePABEHCS.

Bzaummno obpammuvie gpynkyuu. I paghuxu e3aummo o6pamuwix yHKyuil.

Vpaenenus, cucmemol ypagnenuil ¢ napamempom.

[IpousBonnas ¢pynkiuu B Touke. KacarenpHas k rpadpuky pyHkiuu. ['eomerpuueckuii u
¢du3ndeckuit cMbIca npou3BoJHON. [Ipon3BoaHbIe aneMeHTapHbIX GyHKIMNA. [Ipasuna
ougpepenyuposanusi.

Bmopas npouzeoonas, ee ceomempuueckuil u puzuueckuil CMbicIl.

ITonsaTue 0 HenpephIBHBIX GYHKUUAX. TOUKH 3KCTpeMyMa (MaKCHMyMa U MMHUMYMa).
UccnenoBanue 351eMeHTapHBIX (PYHKITUN HA TOUYKH SKCTpEeMyMa, HauOoJIblliee 1 HauMeHbIIee
3Ha4YeHHE C MOMOIIBIO MPOU3BOAHON. [locmpoenue epaguxos Qynxkyuii ¢ nomowso
npou3eo00nsix. Ilpumenenue npousso0Hol npu peuteHuu 3a0ay.

IlepBooOpasHas. Ilepsoobpasnvie rnemenmapHuix hynxyuii. [lnowaov Kpusoruneurotl
mpaneyuu. Popmyna Hetomona-Jletionuya. Onpedenennviii unmezpan. Beiuucnenue niowadetl
NIOCKUX (hucyp u 06vemos mej 8pawjenuusi ¢ NOMOWbIO UHmMe2pad.

I'eomerpus

[ToBTOpenue. Pemenue 3a1a4 ¢ MpUMEHEHUEM CBOMCTB (UIyp Ha MJIOCKOCTU. 3aJ1a4uM Ha
JI0Ka3aTeNIbCTBO U ITOCTPOECHUE KOHTPIIPUMEPOB. McIionp30Banue B 3aa4ax MPOCTEUILINX
JIOTUYECKHUX IPAaBWIL. Pemrenne 3a1a4d ¢ MCIONb30BaHUEM TEOPEM O TPEYTOJIbHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (PAKTOB, CBI3aHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenue 3aa4 ¢ ucnosib3oBanrneM (akToOB, CBSI3aHHBIX C OKPYKHOCTSIMH. Pemenue 3a1ay Ha
U3MEPEHHUS Ha INIOCKOCTH, BEIYMCIICHUE JUIUH U IIoIaaei. Pewenue 3a0au ¢ nomousio
8EKMOPO8 U KOOPOUHAM.

Harnsanas crepeomerpusi. @urypsl u ux uzoo0paxenus (Kyo, nupamuaa, npusma). OcHogHbie
NOHAMUsA cmepeomempuu u ux ceoticmea. CedeHus Kyba u TeTpaspa.



Touka, IpsiMast ¥ TUIOCKOCTh B TIPOCTPAHCTBE, AKCMOMBI CTEPEOMETPHH U CICJICTBUS U3 HUX.
B3aunmnoe pacronoxeHue npsiMbIX U III0CKocTel B MpocTpaHcTBe. [lapanienbHOCTh NpSIMbIX U
IUIOCKOCTEH B MpocTpaHcTBe. M300paxenne NpocTeHInX MpOCTPaHCTBEHHBIX (pUryp Ha
MJIOCKOCTH.

Paccrosiaus mexny purypamu B mpoCTpaHCTBE.

VYrisl B ipocTpancTBe. [lepneHuKynsspHOCTb NPSMBIX U ITIOCKOCTEH.

[Tpoexmust purypsl Ha TIOCKOCTh. [IpU3HAKHU MEPIEHANKYISIPHOCTH MPSMBIX U TNIOCKOCTEH B
npoctpaHncTBe. Teopema o Tpex MeprneHIuKyIspax.

Mmuororpannuki. [Tapamnenenunen. CBoHCTBa MPsIMOYTOJIBHOTO Mapajuienenumneaa. Teopema
[Tucdaropa B npoctpancrse. [Ipuzma u nupamuaa. [IpaBuiibHas nupamuaa u NpaBUIbHAS
npu3ma. [Ipssmas mupamuga. DIeMEHTHI TPU3MBI U TUPAMU/IBL.

Tena BpateHus: TUIMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOICTBA MPSMOTO
KPYroBOT'O LMJIMHJPA, IPSIMOTO KPYroBOro KoHyca. M300pakeHue e BpamieHus Ha TNIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYCe, ceueHusi KOHyca (napaiieiibHoe OCHOBAHUIO U
npoxoosuee uepe3 6epuluty), ceueHus YuIuHopa (napaiieibHo U NepReHOUKyIapHO OCU),
ceuenus wapa. Pazeepmra yununopa u konyca.

IIpocmetiwue KoMOUHAYUYU MHO20CDAHHUKOS U Mell 8PAWEHUsL MedHCOY COOOU.
Brruncnenue 31eMeHTOB TPOCTPAHCTBEHHBIX (uUryp (pedpa, TuaroHanu, yribl).

[Inomane MOBEpXHOCTH MIPABUIBHON MUPAMUIBI U IPsIMOM npu3Msl. [1nomans
MOBEPXHOCTU MPSIMOTO KPYrOBOT'O IIWJIMHJIPA, IPSIMOTO KPYrOBOTO KOHYyCA U 1Iapa.

[TonsiTre 06 o6beMe. OOBeM MUPaMUIBI U KOHYCA, IPU3MBI U uuHapa. O0beM mapa.

Ilooo6Hvle mena 6 npocmpancmee. COOTHOIICHUS MEXKTY IUIOIIASIMU TIOBEPXHOCTEH U
00beMaMu TIOAOOHBIX Tell.

suoicenus 6 npocmpancmee: napanieibHulll NepeHoc, YeHmpaibHas CUMMEmMpPUs,
cumMmempusi OmHocumenbHo niockocmu, nogeopom. Ceoticmea ogudicenuti. Ilpumenenue
O0BUDICEHULL NPU PeleHul 3a0a.

Bekrtopsl 1 KoopauHaTHI B IpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCII0, YTOJl MEXAY BeKTopaMu. KolmnHeapHble 1 KOMIUTaHapHbIE BEKTOpPbI. CkasipHoe
npouseedeHue gekmopos. Teopema o pasnodxicenuu 6eKmopa no mpem HeKOMIIaAHAPHbIM
sexkmopam. CransapHoe npouseedenue 6eKkmopos 6 kKoopournamax. lIpumenenue 6ekmopos npu
peuieHul 3a0a4 Ha HAX0HCOeHUue pacCmosHull, OJIUH, NAOWAoel U 00bEMO8.

VYpasnenue nnockocmu ¢ npocmpancmee. Ypasnenue cghepvl 6 npocmpancmee. Popmyna
0151 8bIYUCTICHUS PACCMOSHUS MENCOY MOUYKAMU 8 NPOCMPAHCMEe.

BepositTHOoCTh M cTaTHCcTHKA. PagoTa ¢ TaHHBIMU

[ToBTOpenue. Pemenue 3ana4y Ha TabnMU4YHOE U TpaduvecKoe IpeCTaBICHUEe JaHHbBIX.
Hcnonp30BaHre CBOMCTB U XapaKTEPUCTHK YMCIOBBIX HAOOPOB: CPETHUX, HAUOOJBIIETO U
HAaUMEHBIIIETO 3HAUCHUS, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpedeneHue 4acmomsl u
seposmuocmu coovimuil. Buiuucienue sepossmuocmeti 8 onblmax ¢ pagHOB03MONCHbIMU
anemenmapHeimu ucxooamu. Pewenue 3a0au ¢ npumenenuem kombunamopuxu. Pewenue 3a0au
Ha 8bIYUCTEHUE BEPOSIMHOCEL He3AB8UCUMBIX COObIMULL, NPUMEHeHUe POPMYIbl CLOHCEHUs
seposimuocmell. Pewenue 3a0au ¢ npumeneHuem ouazpamm Jiliepa, depesa 6eposamuocmel,
dopmynvl bepuynnu.

Venosnas eepoamuocms. Ilpasuno ymHooicenus geposmuocmeti. Popmyna noauou
8EPOSIMHOCTILL.

Huckpemmnuie cuyuatinvie senudunsl u pacnpeoenenus. Heszasucumoie cuyuatinsie
senuyunsl. Pacnpedenenue cymmol u npou3ge0enuuss He3a8UCUMbBLX CVUAUHBIX 6ETUYUH.

Mamemamuueckoe odxcuoanue u Oucnepcus cay4anou eerudunvl. Mamemamuueckoe
02HCUOAHUE U OUCNEPCUsL CYMMbL CLYHAUHBIX 8enuyun. [ eomempuueckoe pacnpeoeietue.
bunomuanvnoe pacnpedenenue u e2o ceoticmaa.

Henpepuiguvie ciyuatinvie genuuunsl. Illonamue o niomHocmu 6eposmHOCHmU.
Paenomepnoe pacnpedenenue.



Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Ionsamue o nopmanvrom pacnpedenenuu. llapamempol HOpMATLHO20 pacnpeoeneHuUsl.
Ilpumepol ciyuatinblx enuyut, NOOYUHEHHBIX HOPMATbHOMY 3AKOHY (NOSPeuHOCMb U3MEPEHU,
PpOocm uenosexa).

Hepagencmeso Yeoviuesa. Teopema bepuynnu. 3akon 6onrvuux uucen. Boibopounulii
Memoo usmepenus eepoamuocmeti. Ponv 3axkona bonvuiux yucen 8 Hayke, npupooe u obujecmae.
Kosapuayus 08yx cnyuatineix eenuuun. Ilonamue o koagpuyuenme koppenayuu.
Cosmecmuvie HabI0O0eHUs 08X CIYYAUHBIX eIUdUH. Bvibopounbiil Koaghguyuenm xoppenayuu.

TemaTn4eckoe IJIAHUPOBAHHE

Ha3Banue paznena KonunuectBo
4acoB
UwucnoBble QyHKIIMH 5
Tpuronomerpuueckue GyHKIUU 28
TpuroHoMeTpru4ecKre ypaBHEHUS 9
[TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKCHUH 11
[IpounsBoHas 30
Crenenu u kopHu. CteneHHas QyHKIHS 15
[Toka3zarenbHas u orapudmMudeckas QyHKIHNA 24
IlepBoobOpasHas u uHTEerpa 8
DeMeHTHl MaTeMaTHYeCKOW CTaTHCTUKU, KOMOMHATOpUKH U Teopuu | 11
BEPOATHOCTEH
VYpaBHeHust u HepaBeHCTBA. CHCTEMBbl YpaBHEHUN U HEPABEHCTB 19
[TapajienbHOCTh NPSIMBIX U IJIOCKOCTEN 20
[lepneHuKyIsIpHOCTh NPSAMBIX U INIOCKOCTEN 16
MHoOrorpaHHuku 17
BekTopsl B mpocTpaHCcTBe 9
Meroa KOOpAMHAT B IPOCTPaHCTBE. JBUKEHUS 9
[MunuHap, KOHYC, Wap 18
O0BeMEI Tel 23
Bcero | 272 yaca




10 xaacc
IIpeaMeTHbIE pe3ybTAThI

1) chopMupOBaHHOCTL NpENCTaBIEHMH O MaTeMaTHKE KakK 4acTd MHPOBOH KYJIBTYPHI H O
MECTe MAaTeMaTHKHA B COBPEMEHHOM NUBWJIM3AIMU, O CIIOCO0aX OMUCAHWS HAa MAaTEMaTHYECKOM
SA3BIKC HBJIGHI/II;'I peaJIBHOFO ana,

2) chOpMUPOBAHHOCTH TNPEICTABIEHANH O MAaTEMATHYECKUX MOHATHSX KAK O BaKHEHIIHMX
MAaTEMATUYCCKHUX MOACIIAX, IIO3BOJIAIOIIUX OIMUChIBATH U I/I3yIIaTb paSHLIC npoueccm H ABJICHUA,
MMOHUMaHHE BO3MOYKHOCTH aKCHOMAaTHYECKOTO IMTOCTPOSHUS MATEMAaTHIYECKUX TCOPUH;

3) BiageHHMe METOJAMM JIOKA3aTeJbCTB M AITOPMTMOB PELICHHS; YMEHHE MX IPUMEHSTH,
MIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYXKICHUS B X0JI€ PEIICHUS 3a/1a4;

4) BrageHWe CTaHIAPTHBIMU ITIPUEMAMH DEIICHMS, TPUTOHOMETPMYECKHMX YPABHEHHH H
HepaBeHCTB, HUX CUCTCEM, HUCIIOJIB30BAHUEC I'OTOBBIX KOMHBIOTepHBIX HpOFpaMM, B TOM YHUCJIC OJIA
MOMCKA ITyTH PEIICHUS U WITIOCTPAIIMU PEIICHHs] YPaBHCHU U HEPABECHCTB;

5) c(OPMUPOBAHHOCTh TMPEJCTABICHUI OO0 OCHOBHBIX TIOHSTHUSIX, HIEAX U METOoJax
MaTEeMaTHYCCKOr0 aHAIIN3a;

6) BiageHHE OCHOBHBIMHM IOHATHSAMU O IUIOCKMX W MPOCTPAHCTBEHHBIX TEOMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMICTBax; c(pOpMHpPOBAaHHOCTh YMEHHS paclO3HaBaThb HAa yepTexkax,
MOJIETISIX M B PEaJTbHOM MHpE TeoMeTpuueckue (PUrypel; MPUMEHEHUE H3YYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopmyI sl pEIICHUS TEOMETPUUECKHUX 3a]1a4 U 3a7a4 C TPaAKTUUECKUM
COJIepKaHUEM;

7) BJIAACHUEC HABBIKAMHN HCITIOJIB30BAHUA I'OTOBBIX KOMHLIOTepHBIX HpOFpaMM HpI/I peﬂleHI/II/I
3aJ1a4.

I[lnanupyemMblie mpeaMeTHBIE Pe3yabTaThl

Yuennk 10 kaacca Hayuyurcesi (s ucnosnb3oBaHusi B MOBCEIHEBHOM KU3HU U 0OECTICUCHUS

BO3MOXXHOCTH YCHEIIHOTO MPOAODKEHUS 00pa30BaHUS MO CIEIUAIBHOCTSIM, HE CBA3aHHBIM C

MPUKJIATHBIM UCTIOJIB30BAHIUEM MAaTEMATHKH )

Dnemenmovl meopuu MHOIMCECHE U MAMEMAMUYECKOIU 102UKU

— OmnepupoBath Ha 6a30BOM YPOBHE® MOHATUSAMU: KOHEUHOE MHOKECTBO, JIEMEHT MHOKECTBA,
MOJIMHOXKECTBO, TIepeceyeHne U OOBEIMHEHHE MHOXXECTB, YHCIOBBIE MHOXECTBa Ha
KOOPJAMHATHOU MPSIMOM, OTPE30K, NHTEPBAJ;

— omepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSMU: YTBEpPXKICHUE, OTPUIIAHHE YTBEPXKICHUS,
WCTUHHBIE W JIO)KHBIC YTBEPXKICHMs, TPHUYMHA, CJCACTBUE, YACTHBIM cClydail o0O01ero
YTBEPKICHUS, KOHTPIIPUMED;

— HaXoAWTh NepeceueHue U 0O0beAMHEHHE BYX MHOXKECTB, MPEACTABICHHBIX TpadUyecKu Ha
YHUCJIOBOU MPSIMOM;

— CTpPOUTh Ha YHCIOBOM NPSAIMOM TMOJMHOMXECTBO YHCIOBOI'O MHOXECTBA, 3a/JlaHHOE
MPOCTEUIIUMHU YCIOBUSIMU;

— pacrno3HaBaTh JIO)KHBIC YTBEPXKICHUsSI, OITMOKHA B PACCYKIEHUSX, B TOM YHCIIE C
WCIIOJIb30BaHUEM KOHTPIIPUMEPOB.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

— WCIOJIb30BaTh YHCJIOBBIE MHOXECTBA HAa KOOPJAMHATHOW MPSMOM JJISI ONMMCAHUS PeabHBIX
MPOLIECCOB U SIBJICHUI;

— TPOBOJUTH JJIOTUYECKHUE PACCYKICHUS B CUTYAIIUSX MTOBCETHEBHON KU3HU

Yuciia 1 BbIpaKeHUs




orepupoBaTh Ha 0A30BOM YPOBHE MOHIATUSMU: TPUTOHOMETPHUECKAs OKPYKHOCTb, TpalyCcHast
Mepa yria, BEeIMYHHA YIJIa, 3aJaHHOTO TOYKON Ha TPUTOHOMETPUYECKOM OKPYKHOCTH, CHHYC,
KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC YIJIOB, IMEIOIUX IIPOU3BOJIHYIO BEJIINYUHY;

BBITOJIHATH apU(METUYECKHE ACHCTBUS C LEIBIMHA U PAlIOHAIBHBIMU YHCIIAMU;

BBINOJIHATh HECIIOKHBIE IPeoOpa3oBaHUs LEIbIX M JAPOOHO-PALMOHAIBHBIX OYKBEHHBIX
BBIPAKCHU;

BBIPAXKaTh B IPOCTEHUIINX CIy4asX U3 paBEHCTBA OJHY IIEPEMEHHYIO Yepe3 APYTHUE;
BBIUUCIIATH B POCTHIX CITyYasx 3HAYCHUSI YUCIOBBIX M OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISSA
HE00XO0AMMBIE TIOJICTAHOBKH U IPpeoOpa3oBaHus;

n300pakaTh CXeMaTUYECKU YIroJl, BEIMYMHA KOTOPOTO BBIPAXKEHA B Ipalycax;

OLICHUBAThH 3HAKH CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB.

B nosceonesnotl scuznu u npu uzydeHuu Opy2ux y4eOHbix npeomemos.

BBIIIOJHATE BBIYUCIICHUS TP PEIICHUHU 3aJa4 IIPaKTHYCCKOT'O XapaKTepa,

BBIIOJHATL NPAKTUYCCKUC PACUCTBHI C HUCIIOJB30BAHUECM IIPpU HGO6XOI[I/IMOCTI/I CIIPpaBOYHBIX
MaTCpraJIOB U BBIYUCIIUTCIIbHBIX yCTpOﬁCTB;

COOTHOCHTBb PCAJIbHBIC BCIMYHHBI, XaPaAKTCPUCTUKU 00BEKTOB OKpYyXKarmero Mupa € Hux
KOHKPCTHBIMU Y CJIOBBIMU 3HAYCHUAMMU

HCIIOJIb30BAaTh METOJAbI OKPYI'JICHUS, HpI/I6J'II/I)KeHI/I$[ W NPUKUIAKU ITIPpU PCHICHHUH ITPAKTUYICCKUX
3aJa4 HOBCGﬂHCBHOﬁ JKHU3HHU

YpaBHeHUs] M HEPABEHCTBA

MIPUBOJUTH HECKOJIbKO MPUMEPOB KOPHEHN MPOCTEHMIIEr0 TPUTOHOMETPUUYECKOTO YpaBHEHUS
BUJA: SINX =@, COsSX=a, tgx=a, ctgx =a, TIe a — TAOIMIHOE 3HAYCHUE COOTBETCTBYIOIICH
TPUTOHOMETPHUYECKON (DYHKIIUH.

B nosceounesnoii scuznu u npu usyyeHuu opyeux npeomemos:

COCTaBJIAITb MW pPCIIaTb YPAaBHCHUA U CHUCTCMbI ypaBHeHI/If/'I Ipu pCHICHUHU HECIIOXKHBIX
IMPAKTUYCCKUX 3aaa4d

Dynkyuu

OmnepupoBath Ha 6a30BOM YPOBHE MOHATUSAMU: 3aBUCUMOCTb BEIMYMH, QYHKIIHS, apTYMEHT U
3HaYeHHe (QyHKIUHM, OOJIaCTh ONpENENEeHUs M MHOXKECTBO 3Ha4eHUH (yHKIMHU, rpaduk
3aBUCUMOCTH, Tpaduk (QYHKIUU, HYIW QYHKOUH, HPOMEXYTKH 3HAKOINOCTOSHCTBA,
BO3pacTaHME Ha YMCIIOBOM IPOMEXKYTKE, YObIBAHUE Ha YHCIOBOM IPOMEKYTKE, HaUOOIbIIIee
U HauMeHblllee 3HAU€HHE (YHKIMM Ha YHUCIOBOM MPOMEXYTKE, Mepruoaudeckas QyHKIMs,
MIEpHUOJ;

OIepUpOBaTH Ha Oa30BOM YpOBHE MOHATUSMU: TPUTOHOMETPUUECKUE PYHKIIUY;
pacrno3HaBaTh rpaUKu 3J€MEHTAPHBIX QYHKIUI: TPUTOHOMETPUUYECKUX (PYHKIIMI;
COOTHOCUTh TpaMKH 3JEMEHTApHBIX (QYHKIUI: TpPUrOHOMETpHUYeCKUX (QyHKIMHA ¢
(dbopMynaMu, KOTOPBIMU OHM 3a/1aHBI;

HaXOJUTh 10 rpaduKy NpUOIMHKEHHO 3HAUEHUS PYHKIIUH B 3a/JaHHBIX TOUYKAX;

onpeaensaTy Mo rpaduky cBoicTBa (yHKUMM (HYIH, MPOMEXYTKH 3HAKOMOCTOSIHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH, HAaMOOJIbIIINE U HAUMEHBIIINE 3HAYEHUS U T.11.);

CTPOUTH 3CKU3 rpaduka (QyHKIUH, YAOBJIETBOPSAIOUICH NpPUBEACHHOMY HAOOpy YyCIOBUH
(mpoMexXyTKr Bo3pacTaHusi / yObIBaHWs, 3HaYeHWE (PYHKIIMHW B 3aJlaHHOW TOYKE, TOYKHU
AKCTPEMYMOB H T.1.).

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:



OIIpeNIeNIATh MO rpadukaM CBOMCTBA peajbHBIX MPOLECCOB U 3aBUCUMOCTEH (HAauOOIbIINE U
HaMEHBUIME 3HAYEHUs, MPOMEKYTKM BO3pACTaHWsl U  yObIBaHMs, TMPOMEXYTKU
3HAKOIIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU ITPAKTUYECKON CUTYALIUU

dnemenmol MamemamuyecKo20 aHanu3a

OnepupoBath Ha 6a30BOM ypOBHE MOHATHUSAMU: MIPOU3BOIHAS (HYHKIIUU B TOUKE, KacaTellbHas
K rpaduky QyHKIMU, TPOU3BOAHAS (DYHKIINU;

OTpe/eNATh 3HAUCHUE MPOU3BOJHONW (PYHKIHMU B TOYKE MO M300paKEHUIO KacaTelbHOM K
rpaduKy, IpOBEACHHON B 3TON TOUKE;

peniaTh HECIOXKHbBIE 33J]Ja4 HA MPUMEHEHHE CBSI3U MEXK]y MPOMEKYTKAMU MOHOTOHHOCTU U
TOYKAMH SKCTpeMyMa (DYHKIIUHU, C OJHOW CTOPOHBI, H MPOMEKYTKAMH 3HAKOTIOCTOSTHCTBA H
HYJISIMH TIPOU3BOJHON 3TOW (PYHKITUU — C IPYTOM.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

MOJIB3YSICh TpaKaMK, CPAaBHUBATh CKOPOCTH BO3pacTaHus (POCTa, MOBBIIICHHUS, YBEIINICHUS
U T.I.) I CKOPOCTU yObIBaHWs (TAJCHUS, CHU)KCHUS, YMCHBIICHUS W T.I.) BEJIUYHH B
peanbHBIX MpoIeccax;

COOTHOCUTh TpaUKd pEATbHBIX TIPOIECCOB M 33aBHCHMOCTEH C WX OIHCAHUSIMH,
BKITIOYAIOIIUMH XapaKTEPUCTHKH CKOPOCTH U3MEHEHUs (OBICTPBIN POCT, IJIABHOE MTOHIKEHHE
U T.IL);

MCIIOJIb30BaTh TPa(UKH PEATbHBIX MPOIECCOB JIJIS PEIICHUS HECIIOKHBIX MPUKIIAIHBIX 33134,
B TOM YHCJIE OTIpeNess Mo rpaduKy CKOpOCTh X0Ja Mporecca

T'eomempus

OnepupoBarh Ha 0a30BOM YPOBHE MOHATHUAMU: TOUKA, IPsIMasi, INIOCKOCTh B IPOCTPAHCTBE,
NapajuIeIbHOCTh U NEPIEHIUKYIIPHOCTD MPSMBIX U IJIOCKOCTEH;

pacro3HaBaTb OCHOBHBIE BHJbl MHOTOI'PDAaHHHMKOB (IpHU3Ma, NHpaMHUAA, HPSIMOYTOJIbHBIN
napasienenunes, Kyo);

n300paxaTb u3ydyaeMble (QUIYpbl OT PYKM U C TPUMEHEHHEM IPOCTBIX YEPTEXKHBIX
MHCTPYMEHTOB;

nenath (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BUJ CBEPXY,
cOOKYy, CHU3Y,

U3BJIEKaTh MH(OPMAIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, IPeACTaBICHHYIO
Ha 4YepTeKax U pUCYHKAX;

pUMEHTh TeopeMy [Iudaropa npu BeIYMCICHUH 3JIEMEHTOB CTEPEOMETPUUECKUX (PUTYP;
HaXOJUTh IJIOIIAAH TOBEPXHOCTEW MPOCTEHIINX MHOTOIPaHHUKOB C IIPUMEHEHUEM (OpMYIT;

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

COOTHOCHUTH a0CTpaKTHBIE T€OMETPHUUECKUE MOHATUS U (aKThl C peaIbHBIMU >KU3HEHHBIMU
00BEKTaMU M CUTYAIHSIMU;

MCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTYD NI PELIEHUS] TUIIOBBIX
3aJ1a4 MPaKTUYECKOro COMNEPIKAHNUS;

OLIEHHUBATh (hOpPMY NMPaBUIHLHOTO MHOTOTPAaHHMKA I1OCJIE CIMIOB, CPE30B U T.I. (OMpEAesiTh
KOJIMYECTBO BEpPUINH, peOep U rpaHeill MoJy4YeHHBIX MHOTOTPAHHUKOB)

I/Icmopu;l mamemamuku



OnucelBaTh OTAEIBHBIE BBIAAIOIIMECS PE3YNbTAThl, IOIYYEHHBIE B XOJI€ pa3BUTHUSA
MaTEMaTHKHU KaK HAayKHu;

3HaTh NPUMEpPbl MATEMATHUYECKUX OTKPBITMM M UX aBTOPOB B CBSI3M C OTEUECTBEHHOW M
BCEMHUPHOMN UCTOPHUEH;

Memoowvr mamemamukxu
[IpuMeHATh W3BECTHBIE METOJIBI TIPH PEIICHUHN CTAaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4;

Yuyenuk 10 kiacca moJay4yuT BO3MOXKHOCTH HAyUMThbC (/11 pazeumus mvluinieHus,
UCNONIL30BAHUS 8 NOBCEOHEBHOU HCUSHU U 0DECNeYeHUsl BOZMONICHOCTNU YCNEUHO20 NPOOOIIHCEHUS
00pazosanus N0 CREYUANTbHOCMAM, He CEA3AHHBIM C NPUKIAOHBIM UCNOIb308AHUEM MAMEMAMUKU)
Dnemenmuvl meopuu MHOMCECINE U MAMEMAMUYECKOU JI02UKU

Onepupoeamb4 NOHAMUAMU. KOHEYHOE MHOMCECMBO, 31€MEHIM MHOIMCECneA, nodMﬂoafcecmeo,

nepeceuenue U 00bEOUHEHUE MHONCECMB, YUCTLO8ble MHONCECMBA HA KOOPOUHAMHOU NPSIMOLL,
OMpe30K, UHMePBAl, NOLYUHMEPBA, NPOMEICYMOK C BbIKOIOMOU MOUKOU, epaguyeckoe
npeoCcmasieHue MHOJICeCM8 Ha KOOPOUHAMHOU NIOCKOCMU,

onepuposamv NOHAMUAMU: YMBEPHCOEHUe, OMPUYAHUE YMBEPIHCOCHUS, UCMUHHBLE U IOHCHbIE
VMEepIIcOenUs,  NPUYUHA,  Ccledcmeue, HACMHBIL  CIy4al — o00weco  YmeepicoeHus,
KOHmMpnpumep,

npoeepsimb NPUHAOLEHCHOCTb IJIEMEHMA MHONCECBY,

Haxooumv nepeceuenue U 00beOUHeHUe MHONCECME, 6 MOM UUCie NpPeOCmABIeHHbIX
epaguyecku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NILOCKOCIU,

npo6oOUMsb 00KA3AMENbHbIE PACCYHCOEHUS OISl 000CHOBAHUS UCMUHHOCIU YINGEPHCOCHU.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

UCNONL308AMb  YUCTOBbLE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU OJi51 ONUCAHUS PEATbHBIX NPOYECCO8 U SI8TIeHULL

npoBOOUMb OOKA3ZAMENbHbIE PACCYHCOCHUSL 8 CUMYAYUSIX NOBCEOHEBHOU JHCUSHU, NPU PeuleHUU
3a0a4 u3z opyaux npeomemos

Yucja ¥ BbIpaKeHHus

Onepuposams NOHAMUAMU: MPUSOHOMEMPUUECKASL OKPYICHOCMb, PAOUAHHAS U 2PAOYCHASL
mepa yena, GenuduHa yend, 3a0aHHO20 MOYKOU HA MPUSOHOMEMPUYECKOU OKPYICHOCU,
CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Y208, UMEIOWUX NPOU3BOTIbHYIO 8EIUYUNY, YUCILA T,
BLINONHAMY  apupmemuyeckue Oelcmeus, couemas YCmHble U NUCbMEHHble Npuembl,
npUMeHsis NPU HeOOXOOUMOCMU BLIYUCTUMENbHBLE YCIMPOLUCMEA,

NONb308aMbCA OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACUemax,

nPoBOOUMb NO U3BECMHBIM (POPMYIAM U NPABULAM NPEOOPA308AHUL OYKBEHHBIX GbIPANCEHUI,
BKIIOYAIOWUX MPUSOHOMEMPUYecKUe yHKYUU,

HAX00UmMb 3HAYEHUs YUCTOBbIX U OYKBEHHBIX BbIPANCEHUL, OCYWEeCmEIss HeobXooumvle
NOOCMAHOBKU U NPeodpa306aHus;

B noeceonesnotl scusnu u npu uzyuenuu Opyeux yueoHwvix npeomMemos:

BbINONHAMb  O0CUCMBUA C HUCTOBLIMU OAHHLIMU NPU  peuleHuu 3a0ay NpaKkmuiecko2o
xapakmepa u 3a0ay u3 pasiuyHeIX obracmeti 3HAHUL, UCHONL3YS NPU HEeOoOX0OUMOCmU
CnpagouHble Mamepuabl U GbI4UCIUMENbHbIE YCMPOUCEd,

OYeHUB8amMb, CPAGHUBAMb U UCNOTL306AMb NPU PeueHUl NPaKmudeckux 3a0ay 4uciogvle
3HAYEHUsI PealbHbIX BeNUYUH, KOHKDEMmHble YUCLO8ble XAPAKMepUCmuku 00beKmos
OKpYAHCarOUieco Mupa




YpaBHeHUs1 1 HEPABEHCTBA

Pewamv mpueconomempuueckue ypasnenus, Hepagencmea,

UCNONb308aMb MemoObl peuleHUs YPasHeHUull. npusedenue K 8udy «npouszseoeHue pasHo
HYTIIO» UIU «4ACIHOE PABHO HYIIO», 3AMeHA NePEeMEHHbIX,

uzobpadcamsv HaA MPUSOHOMEMPUUECKOU OKPYHCHOCIU MHONCECMEO PeueHUll NPoCmetuux
MPULOHOMEMPUYECKUX YPABHEHUL U HEPABEHCME,

8bINOIHAMbL OMOOpP KOpHeU VPAGHeHUU UIU peuleHUll HepaseHCms 6 COOMBEemCmeuu ¢
OONONIHUMENbHLIMU YCI0BUAMU U OCPAHUYEHUSMU.

B noeceonesnotl scuznu u npu uzyueHuu Opy2ux y4eOHbix npeomemos.:

Dyukyuu

Onepuposamv NOHAMUSAMU: 3ABUCUMOCIIb  GENUYUH, (QVHKYUS, apeyMeHm U 3HAYeHue
@yHKYuU, obracms onpeoenenuss U MHONCECMB0 3HAYEHUL YHKYUU, 2papuK 3a8ucumocmu,
epagux  Gyukyuu, Hymu @OYHKYuU, NPOMENCYMKU 3HAKONOCMOAHCMEA, 603PACMAHUE HA
YUCTI0BOM NPOMeNCYmKe, YObl6anUue Ha YUCTIOBOM NPOMEICYMKe, HAUDOIbUee U HauMeHbuee
3HAYeHue QYHKYUU HA YUCTOBOM NPOMEIICYMKe, NEPUOOUYECKAst (PYHKYUs, Nepuoo, YemHas u
Heuemmuast yHKyuu,

onepuposamv NOHAMUAMU:, MPUSOHOMEMPUYECKUEe QYHKYUU,

onpeodenams 3HaueHue YHKYUU no 3HA4eHUur0 apeyMeHma npu paziuyHulx cnocooax 3a0aHusl
@yuryuu;

cmpoums 2paguKy u3y4eHHbIX QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 6 NPOCMENUUX CIy4asx no opmyie nogedeHue u ceolcmed
@yHKYUll, HAX00UMb No 2papuKy GYHKYUU HaUboIbLUUE U HAUMEHbLUUUE 3HAYEHUS,

cmpoums 3CKU3 epaguxa @yHKyuu, yo0osiemeopsrouel. npueeoeHHoMy Habopy VCi06ull
(npomedcymku 803pacmarnus/yovieanus, 3HaveHue QYHKYuU 6 3Ad0AHHOU mouKe, MOUYKU
IKCMPEeMymMos, acuMnmomsl, Hy1u QyHKyuu u m.o.);

pewams ypasHerus, npocmeliuiue CUCmembl YPAGHEeHUl, UCNONb3YSA CBOUCMEA PYHKYUU U UX
epaghuxos.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemos:

onpeodensimb No 2pagukam u UCHOIb306aMb OJisl PeuleHUsi NPUKIAOHbIX 3a0ad CE0UCmEda
PEANbHbIX NPOYECCO8 U 3a8UCUMOCmell (HauboIbuue U HaUMeHbLULUe 3HAYEeHUsl, NPOMENCYMKU
gospacmanus U YOblBaAHUS (QYHKYUU, NPOMENCYMKU 3HAKONOCMOSIHCMEA, ACUMNIOMDbL,
nepuoo u m.n.);

UHMEPNPEMUPo8ams C8OUCMEA 8 KOHMEKCMe KOHKPEMHOU NPAKMUYECKOU CUMYayull;

onpedenims NO 2pagukam npocmeliuiue XapaKxmepucmuku nepuooudeckux npoyeccos 8

buonocul, IKOHOMUKe, MY3bIKe, PAOUOCEA3U U Op. (aMnaumyod, nepuoo u m.n.)

Dnemenmovl MmamemamuyuecKozo aHaIU3a

Onepuposeamv NoHAMUAMU: NPOU3BOOHASI (YHKYUU 8 MOYKe, KACAMENbHAS K epaguxy
@yHKYUU, NPOU3BOOHAS PYHKYUU,

8bIUUCTAMD NPOU3BOOHYIO OOHOUNIEHA, MHO20UJIeHd, KBAOPAMHO20 KOPHA, NPOU3EOOHYVIO
CcymMmbl YyHKYuULL;

BbIUUCTIAM NPOU3BOOHDBLE INEMEHMAPHBIX QYHKYUL U UX KOMOUHAYUL, UCNIONB3YA CNPABOYHbBLE
mMamepuani,

UCCne006amy 8 NPOCMeNUUX CLy4asx QYHKYuyu Ha MOHOMOHHOCHb, HAX0OUMb HAUOOIbUIUE U
Haumenvbliue 3HAYeHUsi (QYHKYUll, Ccmpoums 2epaQuKku MHOSOUIEHO8 U NPOCMetuux
PAYUOHATLHBIX (PYHKYULL C UCNOTIL30BAHUEM ANNAPATNA MAMEMAMULECKO20 AHAIU3A.

B nosceonesnoii scuznu u npu uzyueHuu opyeux y4eoHvlx npeomemos:



—  pewiams NPUKIAOHbBLE 3a0ayU U3 OUOI02UU, PUIUKU, XUMULU, IKOHOMUKU U OPYeUX NPEOMeMmOa,
CBA3AHHbIE C UCCAEO08AHUEM XAPAKMEPUCMUK DEAlbHbIX NPOYECco8, HAXONCOCHUEM
HAUOOILUUX U HAUMEHbULUX 3HAYEHUL, CKOPOCIU U YCKOPEHUS U M. 1.,

- UHMEPNPemupPo8amsy NoJyHeHHbie pe3ylbmanbl

T'eomempus

—  Onepuposamv NOHAMUAMU: MOYKA, NPAMAS, NIOCKOCMb 8 NPOCMPAHCMEe, NAPALLeTbHOCb
U NePReHOUKYIAPHOCTIL NPAMBIX U HIOCKOCMEl,

—  npumeHamb OJisl peuleHus 3a0ay ceomempuieckue hakmol, eciu YCi08uUs NPUMeEHeHUs.
3a0anvl 8 16HOUL hopme;

—  pewiams 3a0a4U HA HAXOHCOEHUE 2e0MeMPUYECKUX 8eTUYUH NO 00PA3YAM UTU ACOPUMMAM,

— Oenamb (8bIHOCHYBLE) NIOCKUE YEPMENCU U3 PUCYHKOE 0O0BbEMHBIX (Pueyp, 8 MoM ducie
pucosamn 8U0 ceepxy, cOOKy, CMpoUums cedeHus MHO202PAHHUKOB,

—  U361eKambv, UHMepNpemuposams u npeoodpas08vl8ams UHGHOPMAYUIO O 2e0MemMPULECKUX
Queypax, npedcmasieHHyI0 Ha Yepmedtcax;

—  npumeHams 2eomempuieckue ¢akmuol 08 peuieHus 3a0a4, 8 Mom Yucie npeonoia2aruux
HeCKOJIbKO Ula208 peleHus;

—  ONUCLIBAMb 83AUMHOE PACNOIONCEHUE NPAMBIX U NIOCKOCMEN 8 NPOCMPAHCMEe;

—  opmynuposams ceolicmea u npusHaKu uzyp;

—  00KA3bl8AMb 2e0MempuiecKue YmeepiHcOeHus,

—  gnademsb CMaHOApMHOU Klaccupurayuel npocmpaHcmeeHHblX pusyp (nupamuosl, npusmol,
napannenenuneovl),

—  BLIYUCTAMb PACCMOANUSL U Y2lIbl 8 NPOCIPAHCMEe.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

- UCNONb306aMb CBOUCMBA 2e0MempUYecKux @ueyp O0as peulenus 3a0ay NpaKmuyecKo2o
xapaxmepa u 3a0ay u3 opyaux ooiacmetl 3HaHUll

I/Icmopuﬂ mamemamuKku

— Ilpeocmasnsame 6K1a0 8bIOAIOWUXCA MANEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBLX
Hay4HwlXx odracmel;

Memoowvr mamemamuxu
—  HUcnonvzoeams ocHosHbIe MemoObl 00KA3amenbCmad, npo8ooUms 00KA3amelbCmeo U
8bINOIHAMb ONPOBEPHCEHUE;

Coaep:xanue yueOHOT0 npeamera
AJiredpa u Hayajia aHAJIN3a
[ToBTOpenwue.. Pemenue 3agau ¢ MCMOIB30BaHUEM MHOTOUYJICHOB, IPeoOpa3oBaHU
MHOTOYJICHOB U APOOHO-pallMOHAIBHBIX BbIPAXKEHUH.
Pemenue 3a1au ¢ UCMOIb30BaHUEM TPaTyCHOM MephI yriaa. Moaynb 4ncia U ero CBOMCTBA.

TpuronomeTpuyeckasi OKpY>XHOCTb, paduanHras mepa yeia. CHHYC, KOCUHYC, TAHT€HC,
Komameerc MPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPHUIECKOE TOXKICCTBO U CIICACTBHS U3
Hero. 3HaueHus TpUroHoMeTpuueckux GyHkuit st yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

T TTWT
» = —>—, — pam). Dopmynvl CLOHCEHUS MPULOHOMEMPUYECKUX PYHKYUL, HOPMYbl
6 43
npusedeHust, hopmyivl 0BOUHO20 ApyMeHmd. .



Hynu QyHKImm, mpoMexxyTKu 3HaKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbomnbiiee u
HauMeHblee 3HayeHne Gpynkuuu. [lepuonnueckue GpyHkuu. YUeTHOCTh U HEYETHOCTH (PYHKIIHA.
Cnoorcnvie pynkyuu.

TpuronomeTpuueckre GyHKIMH ) =COSX, Y =Ssinx, y = tgx . @yuxyus y = ctgx.
CgoiicTBa U rpadUKH TPUTOHOMETPUUECKHUX (DYHKITHIA.

ApKKOCHHYC, apKCUHYC, apKTaHI€HC uucia. Apkkomaneenc yucaa. llpocreitmne
TPUTOHOMETPHUUECKHUE ypaBHEHUs. PellleHre TpUroHoMeTpu4ecKux ypaBHEHUH.

Obpammuvie mpuzonomempuieckue yHKyuu, ux ceoticmsa u epaguxu. Pewenue
npocmenuux mpuesoHOMempu4ecKux HepaseHcms.

IIpeobpazosanus epaghuxos QyHkyuil. cosue 80016 KOOPOUHAMHBIX OCel, PACMANCEeHUe U
colcamue, ompas’iceHue OMHOCUMeNbHO KoOpOuHamuulx ocel. I paguyeckue memoowvl pewsenus
VPasHeHull U Hepagencme

Bszaumno oopamuvie pynxyuu. I paguxu e3aummno oopammuwix yHkyuil.

[TpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaguky ¢pyHkuuu. I'eomeTpudeckuii u
bu3ndecKuii cMbICI Tpou3BOAHON. [Ipon3BoIHbIC dNIeMeHTapHBIX GYHKIMH. [Ipasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuil u puzuueckuii CMbicIl.

[TonsiTre o HenpepbIBHBIX QYHKIUAX. TOUKH IKCTpeMyMa (MaKCUMyMa U MUHUMYMA).
HccnenoBanue 31eMeHTapHBIX (GYHKIIMI Ha TOYKU IKCTpeMyMa, HauboJbIllee 1 HauMeHbIlee
3HAa4YeHHE C MMOMOIIBIO MPOU3BOAHON. [locmpoenue epaguxos Qynkyuii ¢ nomMowsbo
npou3800HbIX. [Ipumenenue npousso0HOU npu peuteHuu 3a0ay.

I'eomerpus

[ToBTOpenue. Pemenre 3a1a4 ¢ mpuMEHEHUEM CBOMCTB (UTyp Ha MIIOCKOCTU. 3a/1a4M Ha
JI0Ka3aTeNNbCTBO U MOCTPOEHUE KOHTPIpUMEPOB. Vcrob30BaHue B 3a/ja4ax IPOCTENIINX
JIOTUYECKUX MpaBuil. Pemienue 3aqa4 ¢ UCMOJIb30BaHUEM TEOPEM O TPEYroJIbHUKAX,
COOTHOIIIEHUH B MPSIMOYTOJBHBIX TPEYrOJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemmenue 3anay ¢ ucnonp3oBanrueM (akToOB, CBI3aHHBIX C OKPYKHOCTSIMH. Pemenue 3ai1ay Ha
M3MEpEHUS Ha IJIOCKOCTH, BBIYMCIIEHUE JJIUH U miowmaaei. Harnsanas crepeomerpust. @urypsl
U UX u300paxenus (Kyo, nupamuaa, npusma). OCHO8Hble NOHAMUSA CMePeoMempPuL U ux
ceoticmea. Ceuenuns Ky0a u TeTpasipa.

Touka, psiMas 1 IIOCKOCTh B IPOCTPAHCTBE, AKCMOMBI CTEPEOMETPHHU U CIIEJICTBUS U3 HUX.
B3aumHoe pacnionoxeHue NpsMbIX U IJIOCKOCTEN B pocTpaHcTBe. [lapanienbHOCTh NPSIMBIX U
IUIOCKOCTEH B IpocTpaHcTBe. M300paxeHne NpocTeHInX MpOCTPAaHCTBEHHBIX (PUTyp Ha
IJIOCKOCTH.

Paccrosinust Mex 1y (purypaMu B pOCTPAHCTBE.

Vsl B ipocTpaHcTBe. [IepneHanKynsapHOCTb NPSMBIX U INIOCKOCTEN.

[Tpoexmus Guryps! Ha IIOCKOCTh. [IpU3HaKU MepHeHIUKYIIPHOCTH NPSAMBIX U IUIOCKOCTEH B
npoctpaHncTBe. Teopema o Tpex NeprneHIuKyspax.

Mpuororpannuku. [Tapannenenunesn. CBolicTBa NpsIMOYTOJIBHOTO Napasuienenunena. Teopema
[Tugaropa B npoctpancrse. [Ipuzma u nupamuaa. [IpaBuiibHas nupamuia U npaBuIbHast
npusma. [Ipsimas mupamMuga. SIeMeHTh TPU3MbI U TUPAMU/IBL.

. Beruucnenue aneMeHTOB MpOCTPaHCTBEHHBIX (puryp (pedpa, AuaroHaiu, yriibl).

[Inomane MOBEpXHOCTH MPABUIBLHON MUPAMUIBI U IPSIMOM MPU3MBI

TemaTnuyeckoe MJIAaHNPOBaHUE

HazBanue pasgena Konunuectso
4acoB
YucnoBele GyHKINU 5
Tpuronomerpruyeckue GyHKIUH 28
TpuroHomeTpruyeckue ypaBHEHUS 9
ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH 11




[IpousBognas 30

[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN 20
[TeprieHAMKYISIPHOCTD NPAMBIX U IUIOCKOCTEH 16
MHoOrorpaHHuKH 17

Bcero | 136 uacos




11 kaace
IIpeameTHbIe pe3yabTaThl

1) chopMupOBaHHOCTL NpENCTaBIEHMH O MaTeMaTHKE KakK 4acTd MHPOBOH KYJIBTYPHI H O
MeCTe MaTeMaTUKH B COBPEMEHHOM HUBUIIM3AIUHU, O CIIOCO0AX OMUCAHUS HA MaTeMaTHYeCKOM
A3bIKE SIBJICHUI PEAIbHOTO MUPA;

2) chOpMUPOBAHHOCTH TNPEICTABIEHANH O MAaTEMATHYECKUX MOHATHSX KAK O BaKHEHIIHMX
MaTeMaTUYECKUX MOJEIIAX, O3BOJISIIOIIMX OMUCHIBATh U U3Y4YaTh Pa3HbIEC MPOLECCH] U SIBJICHUS;
IIOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOIO TOCTPOEHUSI MATEMaTHUYECKUX TEOPUH;

3) BiageHHMe METOJAMM JIOKA3aTeJbCTB M AITOPMTMOB PELICHHS; YMEHHE MX IPUMEHSTH,
MIPOBOJUTH JI0KA3aTEJIbHBIE PACCYKICHHS B XOJ€E PELICHUS 3a1a4;

4) BlageHWe CTaHIAPTHBIMU IPUEMAMH PELIEHMS DPAlMOHAIBHBIX M HMPPAllMOHATBHBIX,
MOKA3aTeJIbHbIX, CTEICHHBIX YPAaBHEHUW W HEPABEHCTB, UX CUCTEM; HCIOJIb30BAHUE T'OTOBBIX
KOMITBIOTEPHBIX IIPOrPAMM, B TOM YMCJIE ISl IOMCKA IYTH PELICHUs] U WUTFOCTPALIMU PELICHUs
YpaBHEHUI U HEPABEHCTB;

5) chopMHPOBAHHOCTL TIPENCTAaBICHUN 00 OCHOBHBIX MOHATHAX, HAEIX M METOJax
MaTeMaTU4YeCKOro aHaJln3a;

6) BiageHHE OCHOBHBIMHM IOHSATHAMH O IUIOCKMX M IPOCTPAHCTBEHHBIX TEOMETPUYECKHX
durypax, uX OCHOBHBIX CBOMCTBax; c(hopMHpPOBAHHOCTh YMEHHS PACIO3HABATh HA YepTEXkax,
MOJICTISIX M B PEATLHOM MHpE T'eOMETpHUYecKHue (HUTyphl; MPUMEHEHUE HW3YYCHHBIX CBOWCTB
reoMeTpuuYecKux (puryp u Gopmyn Ui peuieHusl FTeOMETPUUECKUX 3a/1a4 ¥ 33]1a4 C TPAKTHUYECKUM
COZIepKaHUEM;

7) chOpMHPOBAHHOCTB NPEICTABIEHHHN O TIPOLIECCAX U ABJIEHUAX, UMEIOIIMX BEPOATHOCTHBIN
XapakTep, O CTAaTUCTUYECKHX 3aKOHOMEPHOCTSX B peajbHOM MHUpPE, 00 OCHOBHBIX MOHSTHUSX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHUW HAXOJUTh W OLIEHUBATh BEPOSTHOCTH
HACTYIUICHHSI COOBITUI B MPOCTEUIINX MPAKTUUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYalHBIX BEIUYMH;

8) BiazeHHe HABBIKAMH HCIIOJIb30BAHMSA TOTOBBIX KOMIILIOTEPHBIX MPOrPAMM IIPU PEIIEHUH
3a/1a4.

IlnanupyemMblie mpeAMeTHBIE pe3yabTaThl
Yuenuk 11 kiaacca Hayuurest (s ucmonb30BaHusI B MOBCEIHEBHOM KU3HM W 00ECTICUEHUS
BO3MOXXHOCTH YCHEIIHOTO MPOAODKEHUS 00pa30BaHUS MO CIEIUAIBHOCTSIM, HE CBA3aHHBIM C
MPUKJIATHBIM UCTIOJIB30BAHIEM MAaTEeMaTHKH )

Yucia v BbIpaKeHHs

— OnmnepupoBatb Ha ©0a30BOM ypOBHE TMOHATHSAMH: I€I0€ YHCIO, JAETUMOCTh YHUCEIl,
OOBIKHOBEHHAsI IpOOb, NECATUYHAS IPOOb, pAllMOHATIHLHOE YHCIIO, MPUOIMKEHHOE 3HAYCHHE
4Kcla, 4acTh, JIOJIS, OTHOIIEHUE, TIPOIEHT, MOBBIIICHHE W TOHIKEHUE Ha 3a/laHHOE YHCIIO
MPOIIEHTOB, MAcIITao;

— omepupoBaTh Ha 0A30BOM YpOBHE MOHATUSIMHU: Jorapudm yuca,

— BBIIIOJHATH HECIIOXKHBIC npe06pa3013aHH51 YUCJIOBBIX BBIpa}KeHHﬁ, CoACpKaIX CTCIICHU
YuCel, TH00 KOPHU U3 Yrced, T00 JToraprudmbl ducerr,

— CpaBHHUBAThH palOHATBHBIE YHCIIa MEXKAY COOOI;

— OILIGHHWBATh W CPAaBHHUBATh C PAIMOHATBHBIMH UYWCIIAMU 3HAUEHUs IENbIX CTEMeHEeH dmucedn,
KOpHEW HaTypalbHON CTETIEHH U3 YUCEIl, JIOTapU(MOB YHCEIN B MMPOCTHIX CIydasX;

- I/I306pa)KaTI) TOYKaMH Ha YHUCIOBOU HpHMOI;’I LEJIBIE U pallMOHAJIBHBIC YKUCJIA,

— wu300pakaTb TOYKAaMH Ha YHUCJIOBOM MPSIMOW IIeNble CTETEHM 4YHCeN, KOPHU HATypaIbHOM
CTETIeHH U3 YHUCEIl, JIOTapU(MBbI YUCEI B TPOCTHIX CIyUasix;



BBITOJIHATE HECIIOKHBIE TNPeoOpa3oBaHMs ILEIbIX M JAPOOHO-PALMOHATBHBIX OYKBEHHBIX
BBIPAXKEHHUI;

BBIpaXXaTh B MPOCTEHIINX CIIy4asiX U3 PaBEHCTBA OJIHY MEPEMEHHYIO Yepe3 JIpyrue;
BBIYUCIISATH B IPOCTBIX CIIy4asiX 3HAYCHUS YUCTIOBBIX U OYKBEHHBIX BBIPAXKEHUN, OCYIIECTBIIAS
He00XO0IMMBIE MOJICTAHOBKHU U MPE0OPa30BaHMUS;.

B noeceomnesnotl sicusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

BBINOJIHATH BBIYUCIICHUSI IPU PEIICHUH 33/1a4 MPAKTUYECKOTO XapaKkTepa;
BBITIOJIHATh ITPAKTUYECKUE PACUYEThl C HCIIOIb30BAHUEM MPU HEOOXOIUMOCTH CIIPABOYHBIX
MAaTepHaIOB U BEIYUCIUTEIbHBIX YCTPONCTB;

COOTHOCUThH pPEaJbHbIC BEIIMUYMHBI, XaPAKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO0 MHUpPA C HX
KOHerTHLIMI/I YHCJIOBBIMH 3HAYCHUAMMU,

UCIOJI30BATh METOJIbI OKPYTJICHUS, IPUOIMKEHNS ¥ IPUKHUIKU TPU PEIICHUH MPAKTHYECKUX
3a/1a4 MOBCECIHEBHOM KU3HHU

YPaBHeHI/IH H HEPABCHCTBA

Pemarp nmuHeliHbIC ypaBHEHUS M HEPABEHCTBA, KBAAPATHBIC YPABHEHUS;

pemiate JorapupmMudeckue ypaBHeHus Buaa log , (bx + ¢) = d u npocreiiliue HepaBEeHCTBA
Buja log o x < d,;

peluaTth ToOKasaTelbHble ypaBHeHHs, BUAa a” ‘= d (rae d MOXHO HpeJCTaBUTh B BHUJE
CTEIICHU C OCHOBaHUEM «) M TNPOCTEUIIME HEepaBeHCTBA BHIa a* < d (rme d MoOXxHO

npeacTaBuTh B BUJAC CTCIICHU C OCHOBAHUCM Cl);.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

COCTaBJIAITb W pPEIIaTb YPABHCHUSA U CHCTCMBI ypaBHCHI/Iﬁ IIpu PCIICHUHN HCECIOKHbIX
IPAaKTUYCCKUX 3a1aq

Dyukyuu

OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMHU: IpsMas U oOpaTHas MPONOPIHOHAIBLHOCTD
JTMHEWHas, KBaJlpaTU4Has, JorapudMuieckas 1 nmokaszaresibHas QyHKIUH,

pacrno3HaBaTb  rpaduKu AJIEMEHTapHBIX GyHKIMI: npssMoi M oOpaTHOM
MPONOPLMOHAIIBHOCTH, JIMHEHHOW, KBaJpaTUYHOM, JOorapu(pMHuUecKol M MOKa3aTelbHOU
bynxumi,

COOTHOCHUTB I'pa)UKH 3J€MEHTApHBIX QYHKIMN: MPSIMON U 00paTHOM MPOMOPIUOHAIBHOCTH,
JUHENHON, KBaJpaTUYHOM, JIorapu(MUUEeCKOH M TMOKa3aTelbHON (QYyHKIMHI ¢ dopMyiamu,
KOTOPBIMM OHH 33/1aHbI;

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

OTpeeNsaTh 0 rpadukaM CBOMCTBA PEATbHBIX MPOIIECCOB U 3aBUCUMOCTEH (HauOoIbIIMe U
HaUMEHbBIIIME 3HAYCHUS, MPOMEKYTKM BO3pacTaHUs W  YOBIBaHHS, TPOMEKYTKHU
3HAKOMOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTUUYECKOW CUTYAIIMU

Cmamucmuxa u meopus 3ep0ﬂmnocmeﬁ, JlocuKka u Komﬁunamopuka

OnepupoBath Ha 0a30BOM YpPOBHE OCHOBHBIMH OIHMCATEIBHBIMU XapaKTEPUCTUKAMU
YUCJIOBOTO Habopa: cpemHee apudMeTHYecKoe, MeanaHa, HauOoJblllee W HaWMEHbIIEEe
3HAYCHUS;

OTepupOBaTh HA OA30BOM YPOBHE MOHATHSIMU: YaCTOTA U BEPOSTHOCTh COOBITHS, CITy4alHbIH
BBIOOD, OTBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMHU COOBITUSMU;

BBIYHCTISTH BEPOSTHOCTU COOBITHUI HA OCHOBE MOJICUETa YKCIa UCXOIOB.



B noeceonesnotl scuznu u npu uzyueHuu Opyaux npeomemos:

OLICHUBATh U CPABHUBATH B MPOCTHIX CIIy4asX BEPOATHOCTH COOBITHI B peaIbHOM JKU3HH;
YUTaTh, COMNOCTAaBJISATh, CPAaBHUBATh, MHTEPIPETUPOBATH B MPOCTHIX CIy4asX pealbHbIE
JaHHbIE, PEACTaBIECHHbIC B BUJIE TaOIHII, JUarpamMmm, rpadukos

Texcmoswie 3a0auu

Pemrate HecI0XKHBIE TEKCTOBBIE 3a/1a4M PA3HbBIX THIIOB;

aHAJTM3UpPOBATh YCIOBHE 3aJaud, INPU HEOOXOJMMOCTH CTPOUTh JJsI €€ pPelICHHS
MaTeMaTHYECKYIO MOJIETIb;

IIOHMMAaTh U HCIOJIb30BaTh Ul PELICHUs 3ajauyd MH(OpMAIMIo, MPEICTABICHHYIO B BHJE
TEKCTOBOM M CUMBOJIBHOH 3alMCH, CXeM, TaOJIMIL, 1uarpamMm, rpauKoB, pUCYHKOB;
JIeiCTBOBATH MO AJITOPUTMY, COJCPIKALIEMYCS B YCIIOBUH 3a]1a4H;

MCTIOJIb30BATh JIOTHYECKUE PACCYKJICHHS IIPH PEILICHUH 3aJa4H;

paborate C W3OBITOYHBIMH YCIOBHSIMM, BBIOMpass M3 Bcel HWHPOpPMALUU, JaHHBIE,
HEOO0XOAUMBIE /IS pEIICHUS 33/1a4H;

OCYILLIECTBIIATh HECIOXKHBIM 1epedop BO3MOXKHBIX PELICHUH, BBIOMpas U3 HUX ONTHMAJIbHOE
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH;

aHAJIM3UPOBATh MU MHTEPIIPETUPOBATh MOJTYUYEHHBIE PELICHHUsS B KOHTEKCTE YCIOBHUS 3a]auH,
BbIOMPATH pEIIeHNUs, HE IPOTUBOPEYALe KOHTEKCTY;

pelaTh 3a/1a41 Ha pacyeT CTOMMOCTH TTOKYIIOK, YCIIYT, MOE30K U T.I1.;

pelaTb HECJIOXKHBIE 3a7aud, CBA3aHHBIE C JIOJIEBBIM Y4YacTHEM BO BIAJCHUU (GUPMOI,
IpeanpusTHEM, HEIBUKUMOCTHIO;

pemarh 3aJa4dl Ha MPOCTBhIE MPOLEHTHI (CUCTEMBI CKUAOK, KOMHCCHH) M Ha BBIYHCIICHHE
CJIO’KHBIX MPOLIEHTOB B PA3JIMUHBIX CXEMax BKJIAJOB, KPEIUTOB U UIIOTEK;

pemaTh MPaKTUYECKHE 3aJa4yd, TPEOYIOIIME HCIIOIB30BAaHHUS OTPHIATENLHBIX YHCET: Ha
OTIpeJIeNIeHUe TeMIIepaTyphl, Ha ONpeesIeHUE MOJIOKEHHs Ha BpeMEHHOH OCH (710 HaIIeH 3pbl
M TI0CNie), Ha JBIKEHHE JCHEKHBIX CpeICTB (IPUXOA/pacxon), Ha OIpe/eieHue
TJTyOUHBI/BBICOTHI H T.IL.;

UCIOJIb30BATh MOHATHE MAcIITaba JJIs HaXO0XKJIEHUs] PACCTOSHUM M JUIMH Ha KapTax, IaHax
MECTHOCTH, TTaHAaX MIOMEIEHHH, BEIKPOWKax, MPH padoTe Ha KOMIIBIOTEPE U T.II.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

peiaTb HECJIOXHBIC IMPAKTUYCCKUE 3aaadyv, BO3HHUKAIOIIME B CUTyallUAX HOBCGI{HCBHOﬁ
KHU3HU

T'eomempus

n300pakaTh H3yyaemble GUIYpbl OT PYKH M C HPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

nenath (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BUJ CBEPXY,
cOOKy, CHU3Y;

U3BJIEKaTh MH(OPMAIIHIO O IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (pUTypax, MpeICcTaBICHHYIO
Ha YepTelkax U pUCYHKAX;

HaXOJUTh 00bEMBI HIIPOCTEHIIINX MHOTOTPAHHUKOB C IPUMEHEHUEM (POPMYIT;

pacrno3HaBaTh OCHOBHbBIE BUbI TeJl BpallleHus (KOHYC, HMIUHAP, chepa u 1map);

HaXOJUTh 00BEMBI U TUIOIIAIU TOBEPXHOCTEN MPOCTEUIITNX MHOTOTPAHHUKOB U TEJ BPALECHUS
C MpUMeHeHneM Gopmy.

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux npeomemos:

COOTHOCHUTSH IIJIOIIaau HOBerHOCTCf/'I T€1 OAUHAKOBOM (I)OpMBI pa3In4YHOTO pasMepa,



COOTHOCHUTH 0OBEMBI COCYIOB OMHAKOBOM (DOPMBI Pa3IMYHOTO pa3mepa;

Bexmopul u koopounamut 6 npocmpancmee

OmnepupoBatb Ha 0a30BOM YPOBHE MOHSATHEM JEKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE;
HaXO/UTh KOOPJUHATHI BEPIIUH Ky0a U MPsAMOYTOJILHOTO Napajuiesenunena

I/Icmopu}l mamemamuku
IIOHUMATh POJIb MaTEMAaTUKHU B pa3BUTHHU Poccun

Memoowsr mamemamuku

3aMeydaTh U XapaKkTepU30BaTh MATEMATHUYECKUE 3aKOHOMEPHOCTH B OKPYXarolen
NIEHCTBUTEILHOCTH,

MPUBOAUTH MPHUMEPHl MaTEeMaTHYECKHUX 3aKOHOMEPHOCTEM B MpUpOAE, B TOM YHCIIE
XapaKTEePU3YIOUIUX KPAacoTy U COBEPIICHCTBO OKPYKAIOIIETO MHUpAa U MPOU3BEICHUUN
HCKYCCTBA

Yyenuk 11 kgacca MNOJMYYHT BO3MOMKHOCTH HAYYMTbed (/1A pazeumus MmvluiieHus,
UCNONb308AHUS 8 NOBCEOHEBHOU JHCUZHU U 0OECNeUeHUsI 603MOICHOCU YCNEUHO20 NPOOOIICEHUS
06pa3060H1/lﬂ no cneyuailibHoCmAAM, He C6A3AHHbIM C npumadelM UcCnojilb3oearuem MameMamuKu)
Dnemenmovl meopuu MHONHCECHIE U MAMEMAMUYECKOU 102UKU

Onepupogamb5 NOHAMUAMU. KOHEYHOE MHOJICECNIB0, IJIE€EMEHNT MHOMCECMBA, nOaMHOOfC‘eCWZGO,

nepeceuenue u 00bEOUHEHUE MHONCECME, YUCLO8ble MHONCECTBA HA KOOPOUHAMHOU NPIMOL,
OMpe30K, UHMEPBAl, NOLYUHMEPBA, NPOMEICYMOK C BbIKOIOMOL MOUKOU, epaguyeckoe
npeoCcmasieHue MHOJICECME Ha KOOPOUHAMHOU NIOCKOCMU,

onepuposamv NOHAMUAMU: YMBEPHCOEHUe, OMPUYAHUE YMBEPIHCOCHUS, UCMUHHBLE U IOHCHbIE
VMEepocOenus,  NPUYUHA, — cledcmeue, HACMHBIL  CIyHau — 00we2o  ymeepiucoenus,
KOHmMpnpumep,

npoGepsimb NPUHAOLEHCHOCTb IJIEMEHMA MHONCECTNBY,

Haxooumv nepecevenue U 00beOUHeHUe MHONCECME, 6 MOM YUCie NpPeOCmABIeHHbIX
epaguyecKku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NIIOCKOCIL,

npoeoOUMsb 00KA3AMeNbHbIE PACCYHCOeHUS OISt 0O0CHOBAHUS UCMUHHOCTIU YIBEPHCOEeHU.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

UCNONL306AMb  YUCTOBbLE MHONCECMBA HA KOOPOUHAMHOU NPSAMOU U HA KOOPOUHAMHOU
RIOCKOCMU OJi51 ONUCAHUS PEATbHBIX NPOYECCO8 U SIGNeHULL

npoBOOUMb OOKAZAMENbHbIE PACCYHCOEHUSL 8 CUMYAYUAX NOBCEOHEBHOU JHCUZHU, NPU DelleHUU
3a0a4 u3z opyaux npeomemos

Yucia v BbIpaKeHHs

C80600H0 onepuposams NOHAMUAMU: Yeloe YUCTO, OeTUMOCTb YUcell, 00bIKHO8EHHAs OpoDb,
oecsimuynas Opodb, PAYUOHAIbHOE YUCTO, NPUOIUNCEHHOE 3HAYEHUe YUCIA, 4achmb, 00,
OMHOWEHUE, NPOYEHNM, NOBLIUUEHUE U NOHUNCEHUE HA 3A0AHHOE YUCTIO NPOYEHMO08, MaACumao,
NPUBOOUMb NPUMEPDL YUCET C 3A0AHHBIMU CEOLLCINEAMU OeIUMOCTU;

onepuposamv NOHAMUSIMU. T02APUDM YUCIA, YUCIA e,

8LINOIHAMb  apugmemuyeckue Oelucmeus, codemds YCmMHble U NUCbMEHHble Npuemsl,
NPUMEHSISL NPU HeOOX0OUMOCIU BbIHUCTUMENbHbLE YCMPOUCMEA,

HAX00UmMb 3HA4eHUsl KOPHS HAMYPATbHOU CIeneHU, CeneHu ¢ payuoHAaIbHbLM NOKA3ameiem,
Joeapughma, ucnonwb3ys npu Heobxo0UMOCmuU GbIYUCIUMENbHbIE YCIMPOUCMEA,




NOIb308AMbCA OYEHKOU U NPUKUOKOL NPU NPAKMUYECKUX paACyemax;

npoBOOUMb NO U38ECMHBIM POPMYIAM U NPABUILAM NPeoOPA308aHUS OYKEEHHBIX 8bIPANCEHUL,
BKNIOUAIOWUX CIMeNneHU, KOPHU, 102apu@dmbl U,

HAXO00Umsb 3HAYEHUsl YUCTOBbIX U OYKBEHHbIX BbIPANCEHUL, OCYUeCMEIsis HeoOX0oumbvle
NOOCMAHOBKU U NPEoOPA308aAHUSL,

U300pasicameb cxemMamu4ecku y2oi, 8eIUYUHA KOMOPO20 BbIPANCEHA 8 2PAOYCAX ULU PAOUAHAX,
UCNONL306aAMb NPU PeuleHUuU 3a0ay MabIuyHble 3HAYeHUs. MPUSOHOMEMPUYECKUX (DYHKYULL
Yenos;

BbINOIHAMb NEPEeBO0 GENUYUHDL Y2lld U3 PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceonesnotl scuznu u npu uzydeHuu Opy2ux y4eOHbix npeomemos.

8bINOIHAMb  OeUCMBUsl C YUCTI08bIMU OAHHLIMU NPU peuleHuu 3a0ay NpaKmuyecKo2o
Xapakmepa u 3a0a4 u3 paziudHelX obaacmeti 3HAHUU, UCHONbL3VA NPU HeoOX0OUMOCMmU
CNpagouHble Mamepuabl U 8bIYUCTUMENbHbIE YCMPOLUCEa,

OYeHUusamv, CpAGHUEAMb U UCNOL308AMb NPU PEUeHUU NPAKMUYECKUX 3a0ad 4uciogvle
3HAYeHUs peanbHblX BelUYUH, KOHKDEMmHble YUCN08ble XAPAKMEPUCMUKU 00beKmos
OKpYHCaroOUie2o mupa

YpaBHeHUs] M HEPABEHCTBA

Pewamv payuonanvueie, nokasamenvuvie u nocapugmuyeckue ypasHeHus U HepageHcmad,
npocmetiuiue UppayuoOHaIbHble U UX CUCHEMbL,

UCNONIBL3068aMb MemoObl peuleHUs YPasHeHUull. npuseoenue K 6udy «npouzseoeHue pasHo
HYII0» UTU «4ACIMHOE PAGHO HYJI0», 3AMEHA NEePEMEHHBIX,

UCNOIL3068aMb MEMOO UHMEPBANO8 OISl PeUleHUs] HEPABEHCNE;

ucnonv3068ams paguueckuli Memoo 0Jisi RPUOIUNCEHHO20 PeuleHUsl YPAGHEHUN U HEPABEHCME,
8bINOIHAMbL OMOOpP KOPHell VPAGHeHUU UIU peuleHUll HepaseHCms 6 COOMBEemcmeul ¢
OONOJHUMENbHLIMU YCIO0BUAMU U O2PAHUYEHUSMU.

B nosceounesnoii ocuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

coCmasnAms U peuams ypagHeHus, CUCMeMbl YPAGHeHUL U Hepa8eHCMEa npu peueHuu 3a0ay
Opy2Ux yueonvlx npeomemos,;

UCNONIb308AMb YPAGHEHUS U HEPABEHCMEA OJil NOCPOEHUs U UCCLe008aHUS NPOCTNEUULUX
mamemamuyeckux mooenel peaibHbIX CUMyayutl uiu NPUKIAOHbIX 3a0ay,

yMemsb UHMEPNPemuposams NONYYEHHbIN NPU PeuleHuu YPaeHeHUs, HepaeeHcmed Ui
cucmemvl pe3yibmam, OYEeHUB8AmMsb €20 Npasoonododue 6 KoHmeKcme 3d0AHHOU PeanbHoll
cumyayuy Uiy nPUKIAOHoU 3a0ayu

Dyukyuu

Onepuposeamv NOHAMUAMU: 3ABUCUMOCIb  GETUYUH, (QVHKYUS, apeyMeHm U 3HAYeHue
@yHKYUuU, 0bracms onpeoenenuss U MHOMCECMB0 3HAYEHUL QYHKYUU, 2papuK 3a8ucumocmu,
epagur  pyuxyuu, Hymu @QYHKYuU, NPOMENCYMKU 3HAKONOCMOAHCMEA, 603PACMAHUE HA
YUCTI0BOM NPOMedNCYmKe, YObl6aHUe HA YUCTIOBOM NPOMEICYMKe, HAUbOIbee U HauMeHblee
3HayeHue YYHKYUU Ha YUCIO8OM NPOMENHCYMKe, YeMHAsL U HeYemHAs PYHKYuuU,

onepuposamv  NOHAMUAMU. NPAMAs U O0OpAMHAs  NPONOPYUOHALLHOCMb,  JTUHEUHAs,
K68aAOpamu4tas, 102apupmuyeckas u noKa3amenbHas YyHKyuu,

cmpoums epaguKu u3y4eHHbX QYHKYU,

onucvleamv No 2pagpuxy u 6 Npocmenuwiux cay4asax no ¢opmyne nogedeHue u CE0UCmed
@yHKYUll, HaxX00umv no epapuxy GyHKyuu HauboIbLLUiUe U HAUMEHbULUE 3HAYEeHUSL,

pewams ypasHeHus, npocmeluiue CUcmembl ypasHeHutl, UCHOIb3Ys CGOUCMBA QYHKYUL U UX
epaguxos.



B nosceonesnoil scuznu u npu uzydeHuu Opy2ux y4eOHbix npeomemos.

— onpeodensimb NO 2paguKkam u UCNOIb308aAMb O/ peuleHus: NPUKIAOHbIX 3a0ad CE0UCmEd
PEanbHbIX NPOYeccos U 3asucumocmeli (HaUOOIbUIUE U HAUMEHbULUE 3HAYEHUS, NPOMENCYMKU
gozpacmanus U YObl8aHUsi (QYHKYUU, NPOMEICYMKU 3HAKONOCMOAHCMEA, ACUMNIOMDbL,
nepuoo u m.n.);

—  UHMEPNPemuposams C8OUCMBEA 8 KOHMEKCme KOHKPEMHOU NPAKmu4ecKol Cumyayuu;

onpedenams no zpagpukam npocmeuuiue XapaKkmepucmuky nepuooudecKux mnpoyeccos 6
Ouonocul, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U Op. (AMnaumyod, nepuoo u m.n.)

Cmamucmuka u meopusn 6ep0ﬂmnocmeﬁ, Jqocuka u KOM6unamopm<a

—  Hmems npedcmaeﬂeyue o aZ/lCermelx U HenpepbvleHblx Cﬂy‘iaﬁHle gejiuduUHaAx U
pacnpec)eﬂeszx, 0 Hezasucumocnmu Cﬂy‘iaﬁHle 6€JIUYUH,

—  umemsv npedcmagieHue 0 MamemMamuyeckom OANCUOAHUU U OUCNEPCUL CLYYAUHBIX BEUYUH,

—  umemv NpeoCmagieHue O HOPMAIbHOM PACHPEOeleHUud U NPUMEPAx HOPMAIbHO
pacnpeoeneHubiX CAYYaAuHbIX 6eTUUUH,

—  NOHUMAMb CYyMb 3aKOHA OONLUUX YUCET U BbLOOPOYHO20 MEeMOOA USMEPEHUSL 6EPOSIMHOCELL,

—  umemv npedcmasierue 06 YCI08HOU 8EPOAMHOCMU U O NOJIHOU 8ePOSIMHOCNU, NPUMEHAMb UX
8 peueHuu 3a0ay,

—  umMemb NpeOCmasieHue O BANCHHIX YACMHBIX BUOAX PACHpeOeseHUull U NPUMEHIMb UX 8
peuwteHuu 3a0ay;

—  uMemb npedCmasieHue 0 KOppersyuu CayuaiHblX 6eIUYUH, O TUHEUHOU PecpecCcuul.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux npeomemos:

—  BBIYUCTAMb UIU OYEHUBAMb BEPOAMHOCIU COObIMULL 8 PEANbHOU HCUSHU,

—  8blOUpamv noOxXoosauUe Memoobl NPEOCMasieHus U 00pAbOMKU OAHHBIX,

yMemb peulams HeCI0JiCHble 3a0ayu HA NPUMEHeHUe 3aKOHA OONbWUX YUCel 8 COYUOLOSUU,
CMpaxo8anuu, 30pasooxpaneHuu, obecneuyeHuu 6e30naAcCHOCMU HACENeHUS 6 UPEe38bIYAlHbIX
CUMyayusx

Texcmoswie 3a0auu

—  Pewamb 3a0auu pazuvlx munos, 8 mom 4ucie 3a0a4u NOGbIUEHHOU MPYOHOCMU,

—  8bIOUPAMb ONMUMATBHBLL MEMOO Peuerus 3a0a4ll, pacCMampuedst pasiuinsle Memoovl,

—  cmpoums MOOenb peueHus 3a0a4u, nPo8ooUmMs 00KA3amelbHble PACCYHCOCHUSL,

— pewamv 3a0ayu, mpebywue nepebopa 6aApUAHMO8, NPOGEPKU YCI08Ul, 6b100pa
ONMUMATLHORO Pe3yTbmama;

—  aHanu3UpoSamsv U UHMEPNPemuposams pe3Vibmamvl 8 KOHmeKcme YClo8us 3a0adu,
8bIOUpaAmMb peulenus, He npomueopesaujue KOHMeKCmy;

—  nepesooumb npu peuleHuy 3a0a4u uHopmayuro u3 00HoU hopmul 8 Opyeyio, UCHONbL3YSA NPU
He0OX00UuMocmu cxembvl, mabauybsl, paguku, Ouazpammol,

B nosceonesnoll scusHu u npu u3yHeHuu Opyeux npeomemos:

— pewams npakmudeckue 3a0ayu u 3a0ayu uz opy2ux npeomemos

T'eomempus

—  Onepuposamv NOHAMUAMU. MOYKA, NPAMAS, NJIOCKOCHb 8 NPOCMPAHCIEE, NAPATIETbHOCHb
U NePNEeHOUKYISAPHOCb NPSAMbBIX U NIOCKOCHeLlL,

—  npumeHsmb 0I5 peuleHus: 3a0ay ceomempuieckue hakmol, eciu YCioeus NPUMeHeHUs.
3a0anvl 8 A6HOUL hopme;

—  pewams 3a0a4u Ha HAXONHCOEHUe 2eOMEMPUIECKUX GeUYUH NO 0OPA3YAM UTU AN2OPUMMAM,



— Oenamb (8bIHOCHYBLE) NIOCKUE YEPMENHCU U3 PUCYHKOE 00EMHBIX (PUSyp, 8 MOM Hucie
pucosamnv 6uU0 ceepxy, cOOKy, CmMpoUums cedenus MHO20ZPAHHUKOB,

—  u3BneKams, UHMePNPemuposamy U npeoopa306vl8ams UHGOPMAYUIO 0 2e0MeMmpPUdecKux
Queypax, npedcmasneHHyI0 Ha Yepmetcax;

—  NpuMeHsmb ceomempuyeckue Gakmol 0Jis peuienus 3a0a4, 8 MoM Yucie nPeonoiazaruyux
HeCKONIbKO UWdA208 peuleHUs,

—  opmynuposams c8OUCMBA U NPUSHAKU Puyp;

—  00Ka3bl8amv 2eOMempuUyecKue YmeepuHcoeHus,

—  Haxooumv 00vbemMbl U NIOWAOU NOBEPXHOCEL 2eOMEMPULECKUX Mel C NPUMEHEHUEeM
Gdopmyn,

B nosceonesnotl scuznu u npu uzyueHuu Opyux npeomemos:

- UCNONBL306aAMb CEOUCMBA 2e0MEeMPUUecKux @ueyp 01s peweHus 3a0a4y NpaKmu4eckKo2o
xapaxmepa u 3a0ay u3 opy2ux ooiacmeti 3HaHull

Bekmopul u koopounamot 6 npocmpancmee

—  Onepuposamsv NOHAMUAMU OEKAPMOBbL KOOPOUHAMbBL 8 NPOCMPAHCMEe, BEKMOp, MOOYIb
8eKMOpA, pageHcmeo 6eKMOpPos, KOOPOUHAMbBL BEKMOPA, Y20l MeXCOY 8eKMOPAMU, CKANAPHOE
npou3seoeHue 6eKMopos, KOLIUHeapHble 6eKMopbl,

—  HAXo0umsv paccmosHue mexcoy 08yMs MOYKAMU, CYMMY 8eKIOPO8 U NPOU3BedeHUe 8eKmopa
HA YUCTO0, Y201 MeHCOY 8eKMOPAMU, CKANAPHOE Npouzsedenue, packidaobléams 6eKmop no
08YM HEKOJIUHEAPHbIM 6EKMOPAM,

— 3a0a6ambs NJIOCKOCMb YPABHEHUEM 8 OeKapmogol cucmeme KOOpoOuHam,

—  pewambs npocmeliuiue 3a0aiu 66e0eHueM 6eKmMopHo2o bazuca

Hcmopu}l mamemamuKku

- NORUMAambsv pojib Mmamemamuxku 6 paseumuu Poccuu

Memoowvt mamemamuxu,

—  NpuMeHsimb OCHOBHbIE MEeMOObl PeUleHUs MAmeMamuieckux 3a0ay;

—  Ha 0CHO8e MamemMamuiecKux 3aKOHOMepHOCmell 8 NpUpooe XapaKxmepuszo8ams Kpacomy u
COBEPUIEHCINBO OKPYHCAIOWe20 MUPA U NPOU3BEOEHUL UCKYCCMEBA,

NpUMeHAMb NpoCcmetiuiue npocpammHusle CPeoCmaed U 31eKMpPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbl

npu peteHuy Mamemamuyeckux 3a0ay

Conep:xanue yueOHOT0 npeamera
Aure0pa u HavaJIa aHAJIN3a

IToBTrOpenue. Pemenue 3amad ¢ MCIOJIB30BAHUEM CBOWCTB YHCEN U CHCTEM CUHCIICHUS,
JEIUMOCTH, JIOJE€H U 4acTeH, MPOLICHTOB, MOAYJIeH dncell. PeleHne 3a1a4 ¢ UCIOJIB30BAaHUEM
CBOMCTB CTEeNeHEeH H KOpHEH, MHOTOYJIEHOB, MPeoOpa3OoBaHM MHOTOWIEHOB U JPOOHO-
palOHaIbHBIX BBIPAKEHUM.

Pemmenue 3a1a4 Ha ABUKEHHE U COBMECTHYIO padOTy C MOMOIIBIO TUHEHHBIX U
KBaJIpaTHBIX YPaBHEHUH U UX cucTeM. Pelienue 3aa1a4 ¢ MOMOIIBIO YUCIIOBBIX HEPABEHCTB U
CUCTEM HEPaBEHCTB C OJIHON NMEPEMEHHOM, ¢ IpUMEHEHUEM H300pakeHUs YU CIOBBIX
IIPOMEIKYTKOB.

Pemenue 3a1a4 ¢ MCNOIB30BaHUEM YHUCIOBBIX QYHKIMHM 1 uX rpadukos. Vcnonb3oBanue
CBOWCTB U Ipa)uKOB JTMHEWHBIX U KBAJPATUYHBIX (PYHKUIUN, 0OpaTHON MPOMOPIUOHAIBHOCTH U

byHKIMHA Y = \/; . 'padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB



Crenenp ¢ J€MCTBUTENbHBIM IIOKAa3aTeleM, CBOWcTBa creneHu. [Ipocreiimme
MoKa3aTebHble ypaBHEHHS U HepaBeHCTBa. [lokazarenbHas GyHKIMS U ee CBOMCTBA U rpaduk.

Jlorapudwm uuncna, cBoiicTBa torapudma. Jlecsituunsiii torapudm. Yucno e. HamypanvHulii
noeapughm. IlpeobpazoBanue morapuMUUEecKux BbIpaxkeHUl. Jlorapupmudeckue ypaBHEHUS U
HepaBeHCTBa. Jlorapudmudeckas GyHKIHS U ee CBOMCTBA U rpauK.

Crenennas ¢yHKIMS U ee cBOMcTBa U rpaduk. ppalnoHaibHble ypaBHEHHUS.

Memoo unmepsanos 05 peuieHus HepaseHcma.

. Pewenue ypasnenuii u nepagencms, cooepaicawjux nepemenHyo noo 3HaKom mMooyJisl.

Cucmembl NOKA3aMeENbHBIX, 102APUPMULECKUX U UPPAYUOHATbHBIX YpasHeHuu. Cucmembl
NOKA3AMENbHBIX, 102APUPMULECKUX HePABEHCMS.

.Vpasnenus, cucmemul ypasnenuii c napamempom.

[TepBooOpasuas. Ilepsoobpasznvie snemenmapruvix ynxyui. Ilnowads KpueoauHeuHou
mpaneyuu. @opmyna Hviomona-Jletionuya. Onpedenennviii unmezpai. Boiuucienue niowaoei
NIOCKUX huzyp u 06vemos mes 8pawjenuus: ¢ NOMOWbI0 UHmMe2paa.

I'eomerpust

[ToBTOpenwue. Penenne 3a1a4 ¢ HCMob30BaHHEM (DaKTOB, CBSI3aHHBIX C OKPYKHOCTSMH. Pemenue
3aj]a4 Ha U3MEPEHUS Ha TUIOCKOCTH, BBIYMCICHHE JUTHUH U TUIomanei. Pewenue 3a0au ¢ nomowvio
8EKMOPO8 U KOOPOUHAM.

Tena Bpanienus: HWIMHIP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOT0 KPYyrOBOTO
[WIHH]IPA, TPSIMOTO KPYroBOro KoHyca. M300paxxeHue Te BpalieHus Ha MIIOCKOCTH.

Ilpeocmasnenue 06 yceuenHom KoHyce, CeyeHUsi KOHYca (NapaiieibHoe OCHOBAHUN U
npoxoosuee yuepes 6ePUiUHy), ceyeHus YUIUHOPa (napaiieibHo U nepueHOUKyIsAPHO OCU), CeYeHUs
wapa. Pazeepmka yununopa u Konyca.

IIpocmetiwue KoMOUHAYUYU MHO20CDAHHUKOS U Mell BPAWEHUsL MeHCOY COOO0U.

. [lomaap MOBEpXHOCTH MPSMOTO KPYroBOTO HMWJIMHIPA, MPSMOTO KPYrOBOro KOHyca U
nrapa.

[Tonsitue 06 o6beme. OO6BEM MUPaMUIBI U KOHYCA, MPU3MBbI U uinuHApa. O0beM mapa.

Ilooobnvie mena 6 npocmpancmese. COOTHONICHHSI MKy TUIOMIAIIMUA TTOBEPXHOCTEH U
o0BeMaMu ITOJO0HBIX TEI.

Heudicenus 6 npocmpancmee: NaApaniebHbill NePeHoc, YEHMPAIbHAs CUMMEmMpPUs.,
cummempusi OmHocumenvbHo niockocmu, nogopom. Ceoticmea Oeudcenuti. Ilpumenenue
O0BUINCEHUTI NPU peueHUU 3a0ad.

BexTopsl u xoopauHatel B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
YHUCIIO, YTOJI MEXAy Bekropamu. KoiummHeapHble W KOMIUIAHApHBIC BEKTOPHI. CranspHoe
npoussedenue eekmopos. Teopema o0 paznodiceHuu 6eKmopa no mpem HEKOMIIAHAPHBIM
sexmopam. Ckansipnoe npouszgedeHue 8eKmopos 6 Koopournamax. lIpumenenue 6ekmopos npu
peuleHul 3a0ay Ha HAxXoHCcOeHUue pacCmoanUll, OIUH, N1owWaoell U 06bEMOos.

Vpasnenue niockocmu 6 npocmpancmee. Ypasnenue cepvi 6 npocmpancmee. Popmyna
0151 BLIYUCTICHUSL PACCIOSHUS MENHCOY MOUKAMU 8 NPOCMPAHCIEE.

BeposiTHOCTB U cTaTHCTHKA. PaboTa ¢ JaHHBIMHU

[ToBropenne. Pemenue 3amad Ha TabiaMYHOE H TpadUUECKOe TMPEJCTaBICHUE TaHHBIX.
Hcnonp30BaHrue CBOWCTB M XapaKTEPUCTHK YHUCIOBBIX HAOOPOB: CPENHUX, HAUOOJBIIETO U
HAaUMEHBIIIET0 3HAYEHHUd, pa3Mmaxa, oucnepcuu. Pewenue 3adau na onpedenenue uacmomol u
sepoamuocmu  coovimuil. Bvluucienue eepoamumocmeu 6 OnvImMax ¢ PAGHOBO3IMONCHLIMU
anemeHmapHuiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem xombunamopuxu. Pewenue 3aoau
Ha GblYUCIeHUe BePOSIMHOCMEL HEe3ABUCUMbBIX COObIMULL, NpPUMeHeHUe @OOPMYIbl CLOHCEHUs
seposmuocmeti. Pewenue 3a0ay ¢ npumenenuem ouazpamm Jiiepa, oepeda 6eposimHOCmel,
dopmynst beprynu.

Yenosnas eeposimuocme. [lpasuno ymuoorcenus seposmuocmeri. opmyna noaHou 6eposimuoCmu.



Huckpemmnvie cayuaiinvle eenudunsbl u pacnpeoenenus. Hezasucumvle cuyuatinvie 6enuduHbl.

Pacnpedenenue cymmol u npouszeedenus He3a8UCUMBIX CTYYAUHBIX BETUYUH.

Mamemamuueckoe odxcudanue u Ouchepcusi CIy4anuHou eauyunsl. Mamemamuueckoe odxcudanue

u oucnepcus Cymmbvl CIyYauHvlx eenuduH. I eomempuueckoe pacnpedenerue. Bunomuanvroe

pacnpeodeieHue u e2o C8oUCMaa.

Henpepuviguvie cnyuatinvie senuyumvl. Ilonsmue o naomuocmu geposmuocmu. Pasnomephoe

pacnpedeneHue.

TokazamenvHoe pacnpedenenue, e20 napamempbl.

Ionamue o nopmanvHom pacnpedenenuu. Ilapamempul HopmanvHo2o pacnpeodenerus. IIpumepul

CYUAUHBIX BENIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NOSPEUHOCMb USMEPEHUU, pPOCH

yenoeexa).

Hepasencmeo Yebviwesa. Teopema bepuynnu. 3axkon Oonvuwux uucen. Bwvibopoumwiii memoo

usmepenus eeposmuocmetl. Ponb 3akoHa 6016wux uucen 8 Hayke, npupooe u ooujecmae.

Kosapuayus osyx cayuaiinvix éenuuun. Ilonamue o koagguyuenme xoppenayuu. Cosmecmmbie
HaOI00eHUs 08YX CIYUAUHBIX 8enUdUH. Buibopounvlil koaghdhuyuenm koppenayuu

TemMaTH4yeckoe JIAHMPOBAHHUE

HasBanue paznena KomnuecTtBo
4acoB

Crenenu u kopHu. CteneHHas (QyHKIMS 15
IToka3zarenbHas u orapudmuyeckas GyHKIUU 24
IlepBoobOpasHas u uHTErpai 8
DneMeHThl MaTeEMaTUYECKON CTaTUCTUKHU, KOMOMHATOPUKHU U Teopuu | 11
BEPOATHOCTEI
VYpaBHeHnust u HepaBeHCTBA. CHCTEMBbl YpaBHEHUN U HEPABEHCTB 19
BekTops! B IPOCTPaHCTBE 9
Meroa KOOpAMHAT B IPOCTPaHCTBE. JIBHKEHUS 9
Hunuuap, KOHyC, map 18
OO6beMbI TEN 23

Bcero | 136 yacos

KoHTpoIbHO-H3MepHTeIbHbIE MATEPHAJIBI JAJISl ONEHKH NOCTH/KCHHS Pe3yJbTaToB
OCBOCHHS, MaTepHAJILHO-TeXHHYeCKoe, y4deOHO-MeToauuyeckoe olecrnedyeHHe MpeaMera
CMOTPH B IPHJIOKEHUH K IIPOrpaMMe.

Ilpunoscenue 1
KTII

Ilpunoscenue 2

Y4eOHO-MeTOANYECKOE U MAaTEPUAIBbHO-TEXHHUYECKOe o0ecrieyeHune

YueOHO-MeTOAMUYECKOE 00ecTIeUeHH e
Hopmamuenwvie 00Kymenmol
1. ®enepanbHbIi rOCYAapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT CPETHETO OOIIETO
o0Opa3oBaHwUs.
2. IIpumepHast ocHOBHAsi 0Opa3oBaTeIbHas MporpaMmma CpeHero oomero oopa3oBaHusl.
Yueono-memoouueckuit komniexm



1. Maremaruka: Anrebpa: ¥ Hauana MaTeMaTHYECKOro aHan3a, reomerpus, 1 0-11 kmaccor:
Anrebpa: 1 Hayayia MaremMatudeckoro ananmsa. B 2 w.4.1. YueOHuK 1ys yyanmxcs
o0mieoOpa3oBaTebHBIX Opranu3amii (6a3oBeiii yposens) / A. I'. Mopakosuy, I1 b. Cemenos, -
2-e uz. crep. . — M.: Muemo3uHa, 2014.

2. Maremaruka: AnreOpa: ¥ HayaJla MAaTEeMaTUYECKOT0 aHaliu3a, reomerpusi,10-11 kmaccer:
Anrebpa: 1 Hayayla MaTeMaTrudeckoro anaimsa. B 2 1. 4.2, 3agadyHuk uisl ydammxcs
o0mieoOpa3oBaTebHBIX Opranu3anmii (6a3oBeiii yposens) / A. I'. Mopakosuy, I1 b. Cemenos, -
2-e u3. crep. . — M.: Muemo3uHa, 2014.

3. Maremaruka: AnreOpa: 1 Hayajla MaTEMAaTUYECKOTO aHallu3a, TeoMeTpus,: I'eomerpusi.
10-11 xiaccbl YueOHUK 111 00111€00pa30oBaTebHBIX - 0a30BbIM 1 yrayo. yposuu/ JI.C.
AranacsH, B.®. byrycos, C.b. Kagomues — M.: Ilocsewenue, 2014.

Cnpagounvie nocobus, HaAyUHO-NONYAAPHAA U UCIMOPUYECKAA TUmepamypa

1. Aeaxanos H. X., I[loonunckuii O. K. MaremaTuka : paiiOHHbIE OJIMMIHa bl : 6—11
kiaccel. — M.: [Ipocsemenue, 1990.

2. I'aspunosa T. /{. 3anuMarenbHas MatemaTnka: 5— 11 kitaccel. — Bonrorpan: Yuurens,
2008.

3. Jlesumac I'. I'. Hectannaptusie 3agaun 1o matematuke. — M.: UJIEKCA, 2007.

Ilepnu C. C., Ilepau b. C. CTpanuibl pycCKOW UCTOPUH HA YPOKax MaTeMaTUKH. — M.:
[Tenaroruka-IIpecc, 1994.

4. Iuuyeun JI. @. 3a ctpanuiamMu yuyebHnuka anreOpsl. — M.: [IpocBemenue, 2010.

5. lloua [{xc. Kak pemats 3agauy? — M.: [Ipocsemenue, 1975.

6. IIpouseonoe B. B. 3anauu Ha BeipocT. — M.: MHUPOC, 1995.

7. @apkoeg A. B. Marematnueckue oaumnuaasl B mkoie: 5—I11 kimacesl. — M.: Alipuc-
IIpecc, 2005.

8. Ouyuxnoneous ns nereir. T. 11: Marematuka. — M.: ABanta+, 2003

9. http:/www.kvant.info/ HayaHo-nionmyssipHbIi PU3NKO-MaTEeMAaTUUYCCKUN KYpHAI IS
IIKOJIbHUKOB M CTYA€HTOB «KBaHT».

MaTepna.anO-Texnnqecxoe OCHaIcCHue

TexHUYeCKHE CpeacTBa OOYICHHS:
1. Kommnsrotep.
2. MynasTUMEAAIpPOEKTOP.

Y4eOHo-npakTHYecKkoe 000pyaOBaHKE
1. KoMmmuieKT 4yepTeXKHbIX HHCTPYMEHTOB (KJIACCHBIX M JIMYHBIX): TUHEWMKa, TPaHCIIOPTHP, YroabHUK (30°,
60°), yronpauK (45°,45°), TUPKYIIb.
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