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I. IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOT' O ITIPEAMETA

JINYHOCTHBIE pe3yJabTaThbl

Jluunocmuvlie pe3yiomamol 6 cghepe OmMHOUleHULl 00yUarowuxca Kk cebe, K coemy 300po8bio, K
NO3HAHUIO CceDsL:

— OpHEHTAIs 00YJaIOIMXCs HA JOCTIKEHHE JIMYHOTO CYACTbS, PEaTH3aIMI0 TTO3UTUBHBIX
JKU3HEHHBIX TEpPCHEKTUB, HMHUIMATUBHOCTb, KPEATHUBHOCTh, TOTOBHOCTb U CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEIEIICHUIO, CTIOCOOHOCTh CTAaBUTh LIEJIM U CTPOUTH KU3HEHHBIC TIAHBI,

— TOTOBHOCTh U CHOCOOHOCTH OOecreyuTh ce0e M CBOUM OJIM3KUM JOCTOWHYIO JKU3HBb B
MIPOLECCE CAMOCTOSATENBHOM, TBOPUECKOW U OTBETCTBEHHOM JIESATEIBHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh OOYyYarolUXcs K OTCTaMBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHUS, TOTOBHOCTb M CIIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO TO3MILIHUIO 10
OTHOIICHUIO K OOIIECTBEHHO-TIOJUTHUYECKUM COOBITUAM THPOILIOT0 W HACTOSILEr0 Ha OCHOBE
OCO3HAHHUS U OCMBICIIEHUSI UCTOPUH, TyXOBHBIX LICHHOCTEW U JOCTMKEHUN HaIIe CTpaHbl;

— TOTOBHOCTh U CIIOCOOHOCTH OOydarolmuxcsi K CaMOpPa3BUTHIO M CaMOBOCIHUTAaHUIO B
COOTBETCTBUM C OOIIEYETOBEYECKHMMHU IICHHOCTSAMH M WACATaMU TPAXKTAHCKOTO O0OIIecTBa,
NOTPeOHOCT, B (DU3MUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHITHUSX CIIOPTUBHO-03J0POBUTEIBHOM
JeSITEIIbHOCTBIO;

— NPUHATHE U peanu3alus IeHHOCTeH 370poBoro M 0Oe3omacHOro obOpasza >KU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (U3HYECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBbIO;

— HENPUSITUE BPEIHBIX IPUBBIYEK: KYPEHHUS, YIIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB.

Jluunocmuvie pesynomamol 8 cghepe omuowenuii obyuarowuxca k Poccuu xkax x Pooumne
(Omeyecmsy):

— poccuiickasi UACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHUICKOM WACHTUYHOCTH B
HOJIUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOU OOIIHOCTH POCCUMCKOIO
Hapoza u cyns6e Poccuu, marpuoTusm, roTOBHOCTD K CyX)eHHI0 OTeuecTBy, €ro 3aimre;

— yBaXXEHHE K CBOEMY HapoJy, 4UyBCTBO OTBETCTBEHHOCTU nepes] PoauHoii, roproctu 3a
CBOI1 Kpaii, cBOI0 PouHy, mponuioe u HacToAIee MHOTOHAIIMOHAIIBHOTO Hapoaa Pocecnn, yBaxkeHue k
rocy/1apCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);

— ¢dbopMHpOBaHHE YBaXEHHMS K PYCCKOMY S3bIKY Kak TIOCYJapCTBEHHOMY SI3BIKY
Poccuiickoit denepariuy, SBISIOMIEMYCSI OCHOBOM pPOCCUIMCKON MACHTUYHOCTH U TJaBHBIM (PakTOpoM
HaI[MOHAJIBHOTO CaMOOIIPEIEICHHUS],

— BOCIIUTAHHE YB@KEHUS K KYJIbType, s3bIKaM, TPaJuIMsIM M OObYasiM HapOJOB,
npoxkuBaromux B Poccuiickoilt denepanum.

Jluunocmuvie pe3ynomamol 6 cghepe OMHOWIEHUL 00VUAIOWUXCS K 3AKOHY, 20CY0apCcmey U K
2PANCOAHCKOMY 00UieCmey:

— IPaXIaHCTBEHHOCTb, TpaXXAAHCKas IMO3MLMS AaKTUBHOTO M OTBETCTBEHHOI'O YJIEHA
poccuiickoro oOIIecTBa, OCO3HAIOIIEI0 CBOM KOHCTUTYLIMOHHBIE NpaBa U 00SI3aHHOCTH, YBaXKarOIIETo
3aKOH M [PaBOINOPSIOK, OCO3HAHHO IPUHHMMAIOIIETO TPAAUIMOHHBIE HAMOHAIbHBIE U
oO11eyeoBeYecKue T'YMaHUCTHUECKHE U JIEMOKpAaTHYEeCKHE ILIEHHOCTH, TOTOBOTO K YYacTHIO B
00IIIECTBEHHOM JKU3HH;

— MpU3HAHUE HEOTUY)K/IaeMOCTH OCHOBHBIX TMpaB U CBOOOJ 4YelOBEKa, KOTOphIE
NPUHAISKAT KaXKIOMY OT POXKAEHUS, TOTOBHOCTh K OCYIIECTBJICHHUIO COOCTBEHHBIX MpaB U CBOOOJ
0e3 HapyIIeHus TIpaB U CBOOO APYTHX JIHI], TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC TIPaBa U CBOOOIBI
4eJI0BEKa U I'pakJJaHMHA COTJIACHO OOILIENPU3HAHHBIM MPUHIIMIIAM 1 HOPMaM MEXIyHApOIHOTO MpaBa
nu B coorBerctBuM ¢ Konctutynmen Poccuiickoii ®Penepanuu, npaBoBass W MOJUTHYECKAS
IPaMOTHOCTB;




— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKH U
OOLIECTBEHHON TMpPaKTUKHU, OCHOBAaHHOE Ha JHUaloOre KyJabTyp, a TakkKe pasIudHbiXx GopM
0OIIECTBEHHOT'O CO3HAHMS, OCO3HAHKE CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

— MHTEpUOpU3AIMS LIEHHOCTEH JIEMOKPAaTHH U COLHUAIbHON CONMJIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLLIEHHUI B TPYIIIE WM COLMAIIbHON OPraHU3aLNK;

— TFOTOBHOCTh OOy4aromMxcs K KOHCTPYKTHUBHOMY YYacTHIO B NPHUHSTUU PELICHHIA,
3aTparuBaromiux HWX IpaBa W HHTCPCCbI, B TOM 4YHUCIIC B PAaA3JIMYHBIX q)opMax O6Hl€CTBeHHOI>'I
caMOOpraHu3allii, CaMOyIpaBIeHHs], OOIIECTBEHHO 3HAYUMOM e TeIbHOCTH;

- IMPUBCPKCHHOCTL HACAM HWHTCpHAIMOHAIM3MaA, IIpy)K6BI, PaBCHCTBA, B3aMMOIIOMOIIN
HApOJOB; BOCIIUTAHUE YBAKUTEILHOTO OTHOLIEHUS K HAIIMOHATBHOMY JTOCT

- OWHCTBY JIFOJICH, UX YyBCTBAM, PEITUTHO3HBIM YOCKICHUSM;

— TFOTOBHOCTh OOYYaromIMXCs MPOTUBOCTOSITH HAEOJIOTMU SKCTPEMHU3Ma, HalMOHAIM3MA,
KceHOGoOUH;  KOpPYIUMU; JAUCKPUMUHAIMU 1O  COLHUAIBHBIM, PEIUTHO3HBIM,  PAaCOBBIM,
HAI[MOHAJBHBIM MIPU3HAKAM U IPYTHMM HETaTUBHBIM COLIMATILHBIM SIBIICHUSM.

Jluunocmuvie pe3ynomamsl 6 cghepe OMmHOUeHUL 0OVUAIOWUXCS C OKPYHCATOUWUMU THOObMU:

— HPABCTBEHHOE CO3HAHUE M IIOBEJICHME HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX
LIeHHOCTef/'I, TOJICPAHTHOTO CO3HAHUA MW IOBCACHUA B IOJUKYJIBTYPHOM MHUPE, TOTOBHOCTHU U
CIIOCOOHOCTH BECTH JHAJIOr C JPYTUMHU JIOJbMHU, JOCTUTaTh B HEM B3aMMOIIOHHUMAaHHS, HAXOAUTh
O6IlII/I€ LCJI U COTPYAHUYATDb I UX DOCTHIKCHUA,

— NPUHATHE  TYMAaHUCTUYECKHX  IEHHOCTEH,  OCO3HAaHHOE,  YBaXUTEJIBbHOE W
J00pOosKenaTeIbHOE OTHOIIICHHE K IPYTOMY YE€JIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

— CIOCOOHOCTH K CONEPEKUBAHUIO U (POPMHUPOBAHKE MTOZUTUBHOTO OTHOIICHUS K JIFOASIM, B
TOM YHCIC K JIMOaM C OI'paHUMYCHHBIMHU BO3MOXHOCTAMHU 3J0POBbS W HHBAJIUIAAM, 6€p€)KHOG,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3NUECKOMY U IICUXOJIOTUYECKOMY 3[0POBBIO IPYTHX
JIOJICH, YMEHHE OKa3bIBATh MIEPBYIO TOMOIII;

— (dbopMUpOBaHHE BBIPAKCHHONW B TMOBEJCHWM HPABCTBEHHOW MO3HMIMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEIHLHOMY BBIOOpPY J00pa, HPAaBCTBEHHOTO CO3HAHWSI M IOBEACHHS HAa OCHOBE
YCBOGHHUS OOIICUEIOBEYECKUX IIEHHOCTEH W HPABCTBEHHBIX YYBCTB (U€CTH, JOJTa, CIIPaBEAJIUBOCTH,
MUJIOCEPIUS U IPYKENI00Us);

— pa3BUTHE KOMIIETEHIIMH COTPYIHHUYECTBA CO CBEPCTHHKAMH, JETbMH MJIIAJIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIeI0OBATEIbCKOM,
MPOEKTHOM U IPYTUX BUAAX ACSITEIHLHOCTH.

Jluunocmuvlie pesynomamul 6 cghepe omuoweHul 00YYAIOWUXCA K OKPYHCAIOULEMY MUPY, HCUBOU
npupooe, Xy00HceCmeeHHOU Kylbmype:

- MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO  pa3BUTHS  HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BJaJIEHHUE JIOCTOBEPHOM
uH(popMalell O TNEepelOBbIX JOCTHIKEHUSX M OTKPBITHSIX MHPOBOM M OTEUECTBEHHOW HAYyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIEeCTBa;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCJIE CaMOOOpa3oBaHUIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIHHOE OTHOIIECHHE K HEMpPEephIBHOMY OOPa30BAHHUIO KAaK YCIOBUIO
YCHENIHON MPO¢eCCHOHANBHOM U 00IIIECTBEHHOU e TETbHOCTH;

— JKOJIOTMUYECKas KyJIbTypa, OEpeKHOEe OTHOIICHHS K POJHOM 3emMje, MPUPOTHBIM
oorarctBaM Poccun u MHypa; IMNMOHHUMAHUC BJIMAHUA COLOUAJTIBHO-3KOHOMHWYECKUX IMPOHCCCOB HaA
COCTOSTHUE MPUPOTHON U COIUANBHON Cpeflbl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOTHBIX PECypPCOB;
YMCHHUSA W HaBBIKM PAa3yMHOI'0 MNPHUPOJAOIIOJIB30BaHUA, HETCPIHUMOEC OTHOIICHHUE K )ICIZCTBI/IHM,
MPUHOCSIINM BpeJ SKOJOTHH; MPUOOPETEHHE OTBITa KOJIOT0-HAIIPABICHHOM 1eATEeTHbHOCTH;

- ACTETUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTb K JCTETUYECKOMY OOYCTpOMCTBY
COOCTBEHHOTO OBITA.

Jluunocmuvle pesynomamol 8 cgpepe omuouieHUll 00YUAIOWUXCA K ceMbe U pOOUmensm, 8 mom
yucie n0020MoBKAa K CeMEUHOU HCUSHU.

- OTBETCTBEHHOE OTHOIIEHWE K CO3JaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO IPUHSATHUS
LICHHOCTEH CeMEMHOM KU3HMU;




— MOJIOKUTETBHBIA ~ 00pa3  ceMbH, pPOAMTENLCTBA (OTIIOBCTBA M  MAaTEPUHCTBA),
WHTEPUOpU3ALHs TPAAULIUOHHBIX CEMEUHBIX [IEHHOCTEH.

MeTtanpeameTHblie pe3yJabTaThl

PeryastuBubie YY ]|

BohinycKkHUK HAy4YuTCH:

— CaMOCTOATENIbHO OMNpEAeNATh LEId, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPBIM
MO>HO OIPEAENUTh, YTO 1IEIb JOCTUTHYTA,

— OLICHUBATh BO3MOXHBIE MIOCIIEICTBUS JOCTHXKEHHSI TIOCTABJICHHOM LIEJIA B JI€ATEIbHOCTH,
COOCTBEHHOW W3HU W JKU3HHU OKPYKAIOIIMX JIFOJICH, OCHOBBIBAACh HA COOOPAXKEHUSX JTUKH W
MOpaJIH;

— CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpA30BATEIBHON JEATEIHLHOCTH U
JKU3HEHHBIX CUTYaLHIX;

— OLICHUBATh PECYpChl, B TOM UHCIE BpeMs H JAPYyrUe HeMaTepuajabHbIE PECYPCHI,
HEOOXOUMbIE JJIs JOCTUKEHHUSI TIOCTABJICHHOM L1eJIH;

— BEIOMpATh TYyTh JOCTIOKEHUS LENH, IUIAHUPOBATh pEIICHUE IOCTAaBICHHBIX 3ajad,
ONTUMU3HPYS MaTepHAIbHbIE U HEMaTEepUaAJIbHBIE 3aTPATHI;

— OpraHu30BbIBaTh J(DPEKTUBHBIA TOUCK PECYpCOB, HEOOXOIUMBIX IS JTOCTH)KCHHUS
MIOCTaBJICHHOM LIeJIN;

— COIIOCTABJIATH MOJIYYEHHBIN pe3ysbTaT AESITEIbHOCTHU C IIOCTABICHHOMN 3apaHee LEblo.

ITo3znaBartenbHbIE YY |

BohinyCKHUK HAYy4YUTCSH:

— UCKaTh U HAXOAUTh 0000IIEHHbIE CIOCOOBI PelIeHus 3a/1a4, B TOM YHCJIE, OCYIIECTBISATh
pa3BepHYTHIi HMH(POPMAIIMOHHBIM IMOMCK W CTaBUTh HA €ro OCHOBE HOBBIC (yueOHBIE U
MO3HABATEINIbHBIC) 3a/1a4H;

— KPUTUYECKH OIICHMBaTh W HWHTEPIPETHPOBATH HMHGPOPMALMIO C Pa3HbIX TO3UIUH,
pacro3HaBath U (PUKCUPOBATh MPOTUBOPEUNs B UHHOPMAITMOHHBIX HCTOYHUKAX;

— WCIIOb30BaTh PA3JIMYHBIE MOJEIbHO-CXEMAaTUYECKHE CPEICTBA JUIsl TMPEACTaBICHUS
CYIIECTBEHHBIX CBSA3CH M OTHOUICHWIA, a TaKXe MPOTHUBOPEYMIA, BBIIBICHHBIX B HMH(POPMAIMOHHBIX
HMCTOYHHKAX;

— HaxOJUTh U MPHUBOJUTH KPUTHUYECKUE aPTYMEHTHI B OTHOIICHUM ACHCTBUN U CYXIACHUI
JIPYTOro; CIIOKOWHO U Pa3yMHO OTHOCHUTHCSI K KPUTUYECKUM 3aMEUaHUSIM B OTHOILIEHUH COOCTBEHHOTO
CYXKICHHsI, pacCCMaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJIUTh 32 PaMKH y4e€OHOTO MpeAMeTa W OCYIIECTBIATH IEJICHANPABICHHBIA MOUCK
BO3MOXKHOCTEH JUIsl MIMPOKOTO MEepeHoca CPEJICTB U CIIOCOO0B AeHCTBHUS,

— BBICTpPANBaTh WHIMBHIYATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YIUTHIBASI OTPAHUYCHHS
CO CTOPOHBI APYTHX YYaCTHUKOB U PECYPCHBIE OTPaHUUYEHUS;

— MEHSTh U YACP>KUBATh pa3HbIC MO3HUIIMU B TTO3HABATEILHOMN JACITEIHHOCTH.

Kommynukarusubie YY /I

BohinycKHUK HAy4YUTCS:

— OCYHIECTBJIATh JEJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMU
(kak BHYTpU 0Opa3oBaTENIbHOW OpraHM3allui, TaK W 3a €€ Mpeaenamu), MoJ0upaTh MapTHEPOB IS
JIEIIOBOM KOMMYHHKAIMH UCXOMS U3 COOOpaKeHUN pe3ylbTaTUBHOCTH B3aUMOACHCTBHUSI, a HE JTMUYHBIX
CHMIIATH;

— MPU OCYIIECTBICHUHU TPYMIOBOM pabOThl OBITH KaK PYKOBOAHWTENEM, TaK H WICHOM
KOMaH/IbI B pa3HBIX POJISIX (TeHepaTop UeH, KPUTHK, UCIIOJIHUTEIb, BEICTYIIAOIINHN, SKCIIEPT U T.1.);

— KOOPJIUHUPOBATh W BBIMONHATH PabOTy B YCJIOBHSIX pPEAIbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

— pa3BEpHYTO, JIOTUYHO M TOYHO U3JIaraTh CBOK TOYKY 3pEHUs C MCIOJIb30BAaHUEM
aJICKBATHBIX (YCTHBIX U MMMCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(IMKTOTCHHBIE CHUTYallMM M MPEeIOoTBpalaTh KOHQIUKTBHl A0 HX
aKTHBHOM (ha3bl, BEICTPAMBATH JIEJIOBYIO M 00pa30BaTEIbHYI0O KOMMYHUKAIINIO, N30eras TUIHOCTHBIX
OIICHOYHBIX CYXKJICHHI.




IIpenmeTHble pe3yJibTaThI

ba3oBblii ypoBeHb
«I1pobeMHO-PYyHKIIMOHAJIbHBIE PE3YJIbTAThI»

Paszpnen I. BeInyCKHUK Hay4YUTCH II1. BeInyCKHUK MOJy4YUT
BO3MOKHOCTh HAYYUThCH
Henn ocBoenus | [ HCIIOJIB30BaHUs B | [na pazeumus MbLULTIeHUA,
npeaMera IIOBCEIHEBHOMN KU3HU U | UCNONIb308AHUS 8 NOBCEOHEBHOU JHCUSHU
o0ecrnieueHus BO3MOKHOCTH | U obecneuenus 603MOACHOCU
YCIIELLIHOT'O MPOJOIDKEHUS | YCNEUIHO20 NPOOOANCEHUs. 00PA308aHUS
0o0pa30BaHMs 110 CHEUUAIBHOCTSM, | HO CHEeYUANIbHOCMAM, He CEA3AHHBLIM C
HE CBSI3aHHBIM C MPUKIATHBIM | NPUKIAOHBIM UCNONIb30BAHUEM
UCIIOJIb30BAaHUEM MATEMATUKU mMamemamuxu
Dnemenmut OHGpHpOBaTI) Ha 6a30BOM YPOBHE | — Onepupogamb NOHAMUAMU. KOHEUYHoe
meopuu MOHATHUSMM: KOHCYHOC MHOJICECMBO, JJIeMEHM MHOMCecmad,
MHOdMCECME U MHOX€ECTBO, 3JIEMEHT NOOMHOJICECmB0, — nepeceyeHue U
Mamemamuiecko MHO’K€ECTBA, IIOJMHOXKECTBO, obveounenue MHOICECMS, YUCTIOBble
Il 102UKU NepeceueHrne U 00bETMHEHUE MHOJICECm8a  HA  KOOPOUHAMHOU

MHOECTB, YHCIIOBbIE
MHO’KECTBA Ha KOOPJAMHATHOMN
psIMO, OTPE30K, MUHTEPBA;

ornepupoBaTth Ha 0a30BOM YpOBHE

TIOHATHUSIMH: YTBEPKJEHUE,
OTPHULIAHUE YTBEPKJICHHS,
HCTHUHHBIE H JIOJKHEIE
YTBEPKICHHUS, MPUYNHA,
CIEACTBUE, YaCTHBIM Clly4yau
o0miero YTBEPKACHMUS,
KOHTPIPUMED;

HaXOJIUTh MepeceveHne u

00bETUHEHNE JIBYX MHOXKECTB,
MpPE/ICTAaBICHHBIX Tpaduuecku
Ha YUCJIOBOU MPSMOM;

CTpOUTh Ha

YUCIIOBOM  TPSMOU

MMOAMHOKECTBO YHUCJIOBOTO
MHOXECTBA, 3a/laHHOe
MPOCTEHIIINMHU YCTIOBUSIMU;

pacrno3HaBaTh JIO’KHBIE
yTBEpXKACHUS,  OIMUOKK B
paccyx aeHHsIX, B TOM
Yuclie€ C  HCMIOJIb30BAHHEM
KOHTPIPUMEPOB.

B nosceonesnoii orcuznu u  npu
u3yyeHuu Opyeux npeomemos:

— HCIOJb30BaTh YHCIIOBBIE
MHOXECTBA Ha KOOPJIMHATHOMN

IpsIMOI

JJIA OIIMCaHMuA

NpAMOl, ompe3oK, unmepeai,
NOIYUHMEPBAN, — NPOMENCYMOK  C
8LIKOJIOMOU  MOUKOU, 2paghuyeckoe
npeocmasiieHue  MHOJCECm8  HA
KOOPOUHAMHOU NJIOCKOCU,

— onepuposamb NOHAMUAMU:
ymeepaicoeHue, ompuyanue
VMBEpHCOeHUsl, UCPUHHbIE U JIOHCHbLE
VMBepa#cOeHUsl, NpUYUHa, ciledcmaue,
YaCMHbIU cayuau oowezo
VMBep#cOeHUsl, KOHMPHpUMep,

— nposepsamv NPUHAOTIEHCHOCTb
NeMEHMA MHOHCECMBY,

—  Haxooumw nepeceueHue u
00vbeouHeHue MHOMCeCms, 6 MmMoM
yucne npedcmasieHHvIX epaguuecku
HA  YUCNOBOU  NpAMOU U  HaA
KOOPOUHAMHOU NIOCKOCMU,

—  npoeooums odokazamenvHule
paccyxcoenuss 01 0O0CHOBAHUSA
UCTNUHHOCTNU YIMBEPAHCOEHULL.

B noeceonegnoil srcusnu u npu uzyyeHuu
Opyaux npeomemos:

—  UCNONb306aMb uucnosvie
MHOJCECm8a  HA  KOOPOUHAMHOU
npAMoOU U HA  KOOPOUHAMHOLU
NIOCKOCMU Ol ONUCAHUSL PealbHbIX
npoyeccos u s61eHul;,




peanbHbIX MPOIIECCOB u
SIBJICHMI;
MPOBOJUTH JIOTUYECKHUE

pacCyXIeHusi B  CHUTyalMsIX
HOBCEIHEBHOU KU3HU

—  npoeooums odokazameJibHble
paccysicoenus 8 CUumyayusx
NOBCEOHEBHOU JHCU3HU, NPU peueHul
3a0a4 u3z opyaux npeomemos

Yucna u
evIpaXzcenus

OLICHUBATb n

OnepupoBath Ha 06a30BOM YpOBHE

MOHATUSAMM.  IICJIOE€  YHCIIO,
JETUMOCTD Yucell,
OOBIKHOBEHHAS Ipo0b,
JIeCATUYHAS Ipo0b,
paroHagbHOe YUCJIO,
PUOIMKEHHOE 3HAYEHUE
4yucoa, 4acTh, JIOJIS,
OTHOIIIEHUE, IIPOIICHT,

ITIOBBIIICHHUC MW IIOHM>XKXCHHUC Ha
3aJJaHHOC YHUCIO IPOIIEHTOB,
MacIrao;

ornepupoBaTth Ha 0a30BOM YypOBHE

MOHATHSIMH: JIorapudM dYucna,

TPUTOHOMETpUYECKas
OKpPY>KHOCTb, TpaiyCHasi Mepa
yria, BEJIMYHHA yria,
3aJaHHOT'O TOYKOH Ha
TPUTOHOMETPUUYECKOMN

OKPY>KHOCTH, CHUHYC, KOCHHYC,
TQHT'€HC W KOTaHIeHC YIJIOB,

MMEIOIINX IIPOU3BOJIBHYIO
BEJIIMYNHY;
BBIIIOJIHATh apu(pMeTHYECKHe

,HGP'ICTBI/IH C OCIbIMHA u
pallnOHaJIbHBIMHA YUCIIAMH,

BBITIOJTHSATH HECIIO)KHBIE
npeoOpazoBaHUs YHUCJIOBBIX
BBIpKEHU, COJIepIKaIIIX

CTENEeHU Yucell, TM00 KOPHU U3
gyucen,  Jubo  sorapudMel
qHCel;

CpaBHHUBATh pPAOUOHAJIBHBIC 4YHCIIA

MEXy CO00i;

CpPaBHMBAaTh C
paloHaIbHBIMU qrcIaMu
3HAUEHUS  LEJbIX  CTENEHEen
4yucell, KOpPHEH HaTypaJbHOU
CTETEeHH U3 YHCell, JOrapupmMoB
YHUCEJ B POCTBIX CIIyYasx;

1/1306pa>1<aTL TOYKaMM Ha YHCIOBOM

MPpAMOi [eble "
palMOHAILHBIE YHCIIA;

n300pakaTh TOYKAMHU HA YUCIIOBOU

MPSAMOM LIEJIbIE CTENEHU YHUCE,
KOpPHM HATypaJbHOW CTEIECHHU
U3 4mcen, Jorapudmel ducen B

C60000HO  onepupoéamv — NOHAMUAMU.

yenoe HUCIO0, OeIUMOCMb  HUCE],
0ObIKHOBEHHAsT OpOoOb, OecAMUYHAs
0poobb, payuonaivhoe Yucno,
npUuOIUNCEHHOEe — 3HAYeHUe — HUCIA,

yacme, aOJZ}Z, OMHOUuteHue, npoyerm,
noesluteHue u NOHUJICEHUE Ha

3a0aHHOe Yucio npoyeHmos,
macumao,

npusooUms npumepul yucen c
3A0AHHbIMU ceoticmeamu
oenuMocCmu;

onepuposamv  NOHAMUAMU.  JI02APUPM
qucia, MPUSOHOMEMPUTECKasL
OKPYIHCHOCMD, paouanHas u
2paodycHas mepa yaid, eluduHa yeud,
300aHH020 MOYKOlL Ha

MPULOHOMEMPULECKOU OKPYIHCHOCMIU,
cumyc, KOCUHYC, maueenc  u
KOmauzenc yenoe, umerowux
NPOU3BOILHYIO BEIUYUHY, YUCA € U T,
8bINOIHAMb ApuUpMemuyeckue Oelcmasus,
couemas ycmuvle U NUCbMEHHbIE

npuembl, npUMeHsisl npu
HeobXo0uMocmu  8bIYUCTUMENbHbIE
ycmpoticmeda;

HAXo00umb 3HAYEHUs. KOPHSL HAMYPATbHOLUL
cmeneHu, CmeneHu ¢ payuoHAIbHbIM
nokasameinem, noeapugpma,
UCnonv3ys — npu  Heobxooumocmu
BLIUUCIUMETbHBIE YCPOUCTEA,

NOIb308AMbCI OYEHKOU U NPUKUOKOU Npu
NPAKMUYECKUX pacuemax,

npo8oOUmMb NO UBECIMHBIM DOpMYIAM U

npasuiam npeobpazoeanst
OYKBEeHHbLX 8bIpadiceHull,
BKNIOUAIOWUX — CMeneHu, KOPHU,
J102apughmovl U MpucoHoOMempuiecKue
dyHryuu;

HAXO00UMb  3HAYEHUs.  YUCNOBbIX U
OVKB8EHHbLX 8bIpadiCeHUll,
ocyuiecmelisis Heobxooumble

HOOCMAHOBKU U NPeodpa308aHuUs;

— uzobpadcamv cxemamuuecku yeoi,
BEUNUHA  KOMOPO2O  GbIPANCEHA 8
2padycax unu paouanax;

—  UCNONb308amMb NPU pPeueHuy 3a0ay
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MPOCTHIX CITydasx;

BBIMOJIHATh HECIIOKHBIE
npeoOpa3oBaHUsi  LENBIX |
JTPOOHO-pallMOHATBHBIX
OYKBEHHBIX BBIPaKCHUN;

BBIp@XaTh B MPOCTEHINNX CIydasx
u3 paBeHCTBA OITHY
MIEPEMEHHYIO Yepe3 IpyTue;

BBIUUCIISITh B TIPOCTHIX  CIyYasx
3HAYCHUS YHCIIOBBIX u
OYKBEHHBIX BBIpKCHUH,
OCYIIECTBISII  HEOOXOJMMEBIE
MOJICTAHOBKHU u
npeoOpa3oBaHus;

n300pakaTh CXEMaTHYECKH Yrod,
BEJIMYMHA KOTOPOTO BBIPAKECHA

B I'paagycax;
OLICHUBATh 3HaKH CHUHYCa,
KOCHUHYCa, TaHI¢HCa,

KOTaHT'€HCAa KOHKPETHBIX YTJIOB.

B nosceonesnoii orcuzsnu u  npu
usyyeHuu  Opyeux  yueOHvlX
npeomemos:

BBIIIOJIHATh ~ BBIYMCICHUS  IPHU
peleHn: 3aa9 IPaKTHIeCKOTO
Xapakrepa;

BBITOJIHATH NMPAKTHYECKUE PACUETHI
c UCIIOJIb30BaHUEM npu
HEOOXOJUMOCTH  CIIPAaBOYHBIX
MaTepuaoB u
BBIYUCIIUTENILHBIX YCTPOUCTB;

COOTHOCHUTH pe€ajibHble BEIMYUHBI,

XapaKTEePUCTUKHU 00BEKTOB
OKpYXKAaloIlIETO0 MHpa € HUX
KOHKPETHBIMU YUCJIOBBIMU
3HAUYECHUSIMU;

HCIIOJIb30BaTh METO/IbI

OKpYTJICHUS, TPUOTMKEHUS U
MPUKUIKA npu peleHnn
MPAKTUYECKUX 3aja4
TOBCETHEBHOM KU3HHU

mabauunvie 3HAYeHUs!
MPUSOHOMEMPUUECKUX @yukyuil
Venos;

BbINOIHAMb NEPesoo GeNUYUHbL Yaild
U3 paouaHHou mepvl 8 2padycHyio u
obpamHo.

B noeceonesnoil sicuznu u npu uzyyeHuu

Opyeux yueOHbIX npeomMemos:

BLINOIHAMbL  OCUCMEUs, C  YUCTOBbIMU

OaHHbIMU ~ NpU  pewieHuu  3a0au
NPAKmMu4ecKoeo xapakmepa u 3a0ay
U3  pasnuuHelx obaacmeli 3HAHUL,
UCNONL3Ys  Npu  Heobxooumocmu
cnpasounbvie Mamepuansl u
BLIUUCIUMENbHBIE YCPOUCEA,

oyeHueanty, cpasHusaniob u
ucnoibzoeambs npu peuweruu
npakmu4yecKkux 3a0ay qucioessle
3HA4Y€eHUsA PealbHblx 6EJIUYUH,
KOHKpemHbvle quciosvle
xXapakmepucmuKku 00bexmos

OKpYHCAIOUie20 Mupa

Ypasuenus u
HepageHcmea

Pemate JMHEHHBIE YypaBHEHUSA W

HEPaBEHCTBA, KBaJIpaTHbIE
YPaBHEHUS;
pemarb JorapupmuuecKue

ypaBHeHus Buja log . (bx + ¢) =
d M mpocTeiline HEpaBEeHCTBA
Buja log . x <d,

pemarpb TIOKa3aTebHbIC
ypaBHeHus, Buaa a”™°=d (rne
d MOXHO TIPEJICTABHTH B BUJIEC
CTETIIEHH C OCHOBaHHEM a) U

Pewams PayuUorAajibHble,
nokasameJjlbHble U ﬂozapugbmuquKue
YpaeHeRUA u HepaeeHcmeda,

npocmeliwiue  UppayuUOHAlIbHbIE U
MpU2OHOMempuiecKue  YpasHeHus,
Hepagencmea U ux CUCmembl,

ucnojlibzoeaniv Memoowl peutenus

VpaeHeHull.  npusedeHue K - 8udy
«npouszeedenue pagHo HYNI0»  UIU
«Hacmuoe PpAsHO  HYIOY, 3AMeHd
nepemenHbIX;




MPOCTEUIIINE HEPABEHCTBA BHUIA
a < d (rme d MOXHO
MPEACTaBUTh B BUJIC CTEIICHH C
OCHOBAHHEM Q);.

IIPUBOJAUTE HECKOJBKO IIPUMEPOB

KOpHeH IIPOCTEUILErO
TPUTOHOMETPUUECKOTO
ypaBHEHHS BHJIA: Sin X = 4, COS
xX=a, tgx=a, ctgx=a, raca
— TabIMYHOE 3HAaYCHUE
COOTBETCTBYIOIIEH
TPUTOHOMETPUYECKON

byHKIHIH.

NOBCEOHEBHOU JICUSHU U NpU
uzyueHuu opyeux npeomemos:

COCTaBJIATh " pemars
YpaBHEHUs U CUCTEMBI
YpPaBHEHUW  IIpU  pPELICHUU
HECJIOKHBIX IIPAKTUYECKUX
3a1a4

UCNONIL306AMb MEMOoO UHMEPBANo8 OJisl
peuwieHus: HepageHcms,

—  UCNOIbL3068aMb 2pagpuyeckull Memoo
ons NPUONIUNCEHHO20 — peuleHUs
VPasHeHull U HepaseHCm8,

—  usobpascamo Ha
MPUSOHOMEMPULECKOU OKPYICHOCMU
MHOMNCECMBO pPeeHUli npoCmeuux
MPUSOHOMEMPUYECKUX VYPAGHEHULl U

HEPABeHcme,

—  GLINOIHAMD ombop KopHell
VPABHEHUU UIU pelleHUll HepaseHCmes
8 coomeemcmeuu c
OONOIHUMENbHLIMU — YCIOBUAMU U
02PaAHUYEHUAMU.

B noeceonesrotl sicusnu u npu usyyeHuu
Opyaux yueOHbIX NPpeoMemos:

—  coCmasnams U peuiamv YPAGHEeHUs,
cucmembvl YpAaeHeHUll U HEPABEHCMEA
npu peweHuu 3a0ay Opysux y4eomvix

npeomemos;

—  UCNONIL308aMb VpasHemus u
Hepagencmea Ol NOCMPOEHUsT U
uccne006anus npocmeuuux
Mamemamuieckux Mmooernetl
PEANbHbIX CUMYayuil Uid NPUKIAOHbIX
3a0ay,

—  ymems UHmMePnPemuposams
NOYYEeHHbIL npu peutenuu
VpasHenus, HepageHcmaa unu

cucmemvl  pe3yibmam, OYEeHUBAMmMb
e2o npasdonodobue 6 KOHmeKcme
3G0aHHOU peanvbHol Ccumyayuu uiu
NPUKIAOHOU 3A0a4U

Dynkyuu

OnepupoBaTh Ha 0a30BOM YpPOBHE

MOHATUSIMHU: 3aBUCUMOCTh
BEJIMYMH, (DYHKIHS, apTyMEHT H
3HayeHue (yHKLIUH, O00JacTb
OTIpEeNIeNICHUsT ¥ MHOXXECTBO
3Ha4eHUH (¢yHKUUH, Trpaduk

3aBUCUMOCTH, rpauk
¢byHKIMM, HyIu  (QYHKLUH,
IIPOMEXYTKH
3HAKOTIOCTOSIHCTBA,

BO3pacTaHME€ Ha  YHUCIOBOM
MPOMEXYTKe, yObIBaHHE Ha

Onepuposambw NOHAMUAMU:
3a8uUcuMocms  GelUYUH,  (DYHKYUA,
apeymenm U 3HayeHue QQYHKYuuU,
o0b1acms onpeoeneHUus U MHONCECMBE0

3HAYeHull @dynryuu, epaghux
3asucumocmu,  epagux  @GyHKyuu,
HYU @yukyuu, NPOMENCYMKU

3HAKONOCMOAHCMEBA, 803PACMAHUE HA
YUCTIOBOM NpOMedcymKe, YObleaHue
Ha YUCTI080M npomedsscymxe,
Haubonbulee U HauMeHbulee 3Ha4eHue
@DYHKYUU HA YUCTOBOM NPOMENCYNIKe,

YHCIIOBOM MIPOMEXKYTKE, nepuoouveckas — (QyHKyus, nepuoo,
HauOoJblllce W HaWMEHbIIIee yemnas u Heuemuast (PyHKyuu,

3HAYCHUE GbyHKIIUN Ha | onepuposams NOHAMUAMU. NPAMASL U
YHCIIOBOM MPOMEXYTKE, obpamnas NPONOPYUOHATLHOCY,
TIEPUOTNICCKas byHKIHS, JIUHeUHas, K8aOpamu4Has,
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HaxoauTb

MIEPUOT;

ormepupoBaTth Ha 0a30BOM YypOBHE
MTOHATUSAMM: npsiMas u
oOparHast
MIPONOPLUUOHAIBHOCTD
JIMHEWHas, KBaJpaTUyHasdi,
norapudmuyueckas u
II0Ka3aTeabHas ¢byHKIMY,
TPUTOHOMETPUYECKHUE
GyHKIIY;

pacno3HaBaTh rpaduxu
3JIEMEHTapHBIX GbyHKIMI:
psIMO u obpaTtHoit
MIPONOPIUOHATBHOCTH,
JIMHEHHOM, KBaJ[paTUYHOM,
norapupMHUIECKOM u
OKa3aTeJIbHON GbyHKIIUH,
TPUTOHOMETPUUYECKUX
G yHKIH;

COOTHOCHUTh rpaduxu
3JIEMEHTaPHBIX GbyHKIHI:
psAMOi u oOpaTtHoit
MIPOTIOPIIMOHATBHOCTH,
JIMHEHHOM, KBQIpAaTUYHOM,
J0rapu(PpMUUECKOn "
OKa3aTeJIbHON GbyHKIIUH,

TPUTOHOMETPHUECKUX (PYHKIIUI
¢ (opmynamu, KOTOPHIMH OHHU
3aJaHbl;

1o rpapuxy
NpUOIMHKEHHO 3HAYCHUS
(YHKIMHU B 331aHHBIX TOUKAX;

OTpeeNaTh Mo rpapuKy CBOWMCTBa

GbyHKIMN (HYIH, TPOMEXYTKU
3HAaKOMOCTOSIHCTBA,
MPOMEKXYTKM ~ MOHOTOHHOCTH,
HauOoNbIINE W HaWMEHBIIHNE
3HAYEHUS U T.11.);

CTPOUTh 3CKU3 rpaduka (yHKIUH,

YIIOBJIETBOPSIIOLIEH
IMPUBCACHHOMY
yCIIOBUI (MTpOMEXYTKH
Bo3pacTaHus /  yObIBaHUS,
3Ha4YeHue (PYHKIUH B 33JaHHON
TOYKEC, TOYKH OBKCTPEMYMOB H
T.1.).

Habopy

B noscednesnou owcusnu u  npu

usydenuu opyaux npeomMemos:

ONpCaACIIATh IO Fpa(i)I/IKaM CBOMCTBa

peaTbHBIX MIPOIIECCOB u
3aBUCHMOCTEN (HauOonpIIMe U

Jloeapupmuyeckas u noKazamenbHas
@yukyuu, Mpu2oOHOMempuiecKue
dynryuu;

— onpedensimv 3HaueHue @OYHKYUu no
3HAYEHUIO apeyMeHmMa NpU PasiuiHbIX
cnocobax 3a0anusi hyHKyuu,

— cmpoumv  epauku  U3YYEHHBIX
@dyHryui;

ONUCHIBAMb NO 2PAPUKY U 8 NPOCIETUUUX
cyyasx no gopmyne noseoeuue u
ceolicmea (yHKYull, HAXOOUMb NO
epaguxy @dyukyuu Hauborvuiue U
HauMeHbuue 3HAYeHUs,

cmpoums  3CKU3  epaguxa
yooegriemeopsowel  NpuBeoeHHoOMy
Habopy  YCI08Ull  (NpomexCcymxu
803pacmanus/yovieanus, — 3HAYeHuUe
@yHKYyuU 8 3a0aHHOU MouKe, MOUKU
IKCMPEMYMOS, ~ ACUMNIOMDbL,  HYIU
@dynxyuu u m.o.);

pewams  YPaHeHusl, npocmeuiuue
cucmemvl  YpasHeHuu,  UCNOTb3VA
ceoticmea yHKYuil u ux epaghuxos.

Gdynxyuu,

B noeceonesrotl sicusnu u npu usyyeHuu
Opyux yueOHbIX npeoMemos:

— onpedensimbv  no  epaguxkam  u
UCNOIb308amb ons peuenust
NPUKIAOHBIX 3a0au ceolicmea
PEANbHBIX npoyeccos u
3aeucumocmell  (Hauboavwue U
HauMeHbuue 3HaYeHus,
NPOMENCYMKU 803pacmanus u
yovisanus QyHKYUY, NPOMeNCymKu
3HAKONOCMOAHCMBA,  ACUMNIMOMUL,
nepuoo u m.n.);

—  UHMepNnpemuposams — CeOUCM8a 8
KOHmeKcme KOHKPEeMmHOLl
NPAKMUYecKoll Cumyayuul,

— onpedensimb no epaghuxam
npocmeuuue Xapakmepucmuxu
nepuooUYecKux npoyeccos 6
ouonocuu,  IKOHOMUKe,  MY3bIKe,
paouoceszu  u  Op. (amniumyoa,

nepuoo u m.n.)




HaVMEHBbILINE 3HA4YCHMS,
MPOMEXYTKH BO3pacTaHUS U
yObIBaHUS, IPOMEKYTKHU
3HaKOIMOCTOSIHCTBA U T.I1.);
MHTEpPIPETUPOBATh  CBOICTBA B
KOHTEKCTE KOHKPETHOH
MPAKTUYECKOW CUTyalluu

Inemenmeot
mamemamuyecko
20 ananusa

OnepupoBath Ha 0a30BOM YpOBHE
HOHATUSMMU: IPOU3BOIHAS
(GyHKINU B TOUKE, KacaTeiabHas
K rpaduky byHKIMH,
POU3BOIHAS (PYHKINH;

OIpeneNsTh 3Ha4YeHUe
MIPOU3BOIHON (DYHKIIMH B TOUKE
10 M300pakKEHUIO KacaTeJbHOU
K rpaduKy, IpOBEACHHOW B
JTOH TOUKE;

pemaTh HECIOXHbIE 3aJadd  Ha
IPUMEHEHHE  CBA3M  MEXIYy
MIPOMEKYTKAMA MOHOTOHHOCTH

u TOYKaMU JKCTpEMyMa
(GyHKINH, C OHOW CTOPOHBI, U
MIPOMEKYTKAMHU

3HAKOIIOCTOAHCTBA W HYJISIMU
MIPOU3BOIHOM ATOU (YHKIUH —
C APYroi.

B nosceonesnoii orcuzsnu u  npu
u3yyeHuu Opyeux npeomemos:
NOJIB3YSCh rpa)ukaMu, CpaBHUBATh

Onepuposams NOHAMUAMU: NPOU3BOOHAS
@yHKYyuu 6 mouxe, KacamenbHas K
epaguky  @yHkyuu,  NPoOU3B0OHAA
dynryuu;

BbIYUCTAMD  NPOU3BOOHYI0  OOHOUIEHA,
MHO2OUNIeHd, KBAOPAMHO20  KOPHA,
NPOU3BOOHYIO CYyMMbL (DYHKYULL,

—  GBIYUCTAMD npou3800HbvLE
INEMEHMAPHBIX — DYHKYU U UX
KOMOUHAYU, UCNONb3Y CHPABOUHbIE
Mamepuanvi;

— uccne0o8amsv 8 NPOCMEUUUX CIYYasx
@yHukyuu Ha MOHOMOHHOCY,
Haxoo0uma Haubobuue u
HauMeHbwue 3HA4eHus  QYHKYul,
cmpoums  2papuKky  MHOSOYNEHO8 U

npocmeﬁmux PAUUORATIbHBIX
qbyHKLﬂlﬁ c UCNnoaIb306AHUEM
annapama mamemamudecKkozo
aHanusa.

B noeceonegnotl scusnu u npu uzyyeHuu
Opyeux yueOHbIX npeomMemos:
pewamv  NPUuKiaoHvle — 3a0a4u U3

CKOpPOCTH BO3paCTaHUMA (pOCTa, 61,[0]1021,{1,[, d)ugu}(u, XUMUU,

IOBBIICHUA, YBEIUYCHUSA U IKOHOMUKU U OpYeUX Npeomemos,

T.IL.) WIH CKOPOCTH YyOBIBAHHS cesizammbvle c Uccreoo8aHuem

(manenus, CHMIKCHUA, Xapakmepucmux peanbHblx

YMCHBIICHUS U T.H.) BCINYHH B npoyeccos, Haxoorcoenuem

pealIbHBIX IIpoLECccax; HAUOOILULUX u HaumeHbuux

COOTHOCHTH  IPaUKH  pealbHbIX 3HA4YeHull, CKOPOCMU U YCKOPEeHUsl U

MPOLIECCOB U 3aBUCUMOCTEU C m.n.;

nx ONUCAHUAMY, | ynmepnpemuposams noay4yeHnvle

BKIIIOYarOIMMH pe3yibmanbl

XapaKTEpUCTUKU CKOpPOCTH

u3MeHeHus (OBICTPBIA  pOCT,

MIJIAaBHOE TIOHIKEHHE U T.11.);

UCIIONIb30BaTh TpapuKU peaTbHbBIX

MPOLECCOB JUIS peueHus

HECJIOKHBIX MIPUKIIATHBIX

3a/1a4, B TOM YMCIIE ONpeless

mo rpaduKy CKOpPOCTh XOja

npoiecca
Cmamucmuka u | OnepupoBaTh Ha 0a30BOM YpOBHE | — Huemw npedcmasieHue o
meopus OCHOBHBIMHA OIMUCATCIIbHBIMU OuCermezx u Henpepvl8HbLX
8ep0}1muocmet2, XapPaKTCPUCTHUKAMH YK CIOBOI'O cjzyqazjnbzx geluduUHax u
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Jao2uKa u Habopa: cpenHee pacnpeoeneHusx, 0 He3a8UCUMOCMU

KOMOuUHamopuka apudmernyeckoe, MeJuaHa, CIYYAUHbBIX BEIUYUH,
HauOoJblllee ¥ HaUMEHbILEE | — wuemob npeocmasienue 0
3HAYEHMUS; MaAmemMamuyeckom  OHCUOAHUU U

ornepupoBaTth Ha 0a30BOM YypOBHE oucnepcuu CyyanuHvlx 6eIUYUH;

IIOHATUAMMU: qacToTa H | — wumems npeocmasieHue o
BCPOATHOCTD coObITHS, HOPMANbHOM pacnpedeneHuu u
CIIy9aiiHbIi BBIOOp, OIBITHI C npumepax HOPMALbHO
PaBHOBO3MOKHBIMUA pacnpeoeieHHbIX CYUAUHBLX
3JIEMEHTAPHBIMU COOBITHUSIMU; GeNUYUH,

—  BBIYHUCIATH BEPOATHOCTH | NOHUMAMb CYMb 3AKOHA OOIbUUX YUCe]
COOBITUI Ha OCHOBE MOZCYETa U 8blOOPOUHO20 MemoOa usMepeHus
YHUCJIa UCXO/IOB. 8eposimHocmell;

umemv npeocmagienue 00 YCIOBHOU

B noeceonesnoti orwcusnu u  npu 8epOSIMHOCMU u 0 NOAHOU
usyuenuu opyaux npeomMemos: 6EPOAMHOCMY, NPUMEHAMb UX 8

OIICHWBAaTb W  CpaBHUBATh B peuleHuu 3a0ay;

MPOCTBIX CIy4asiX BEPOSTHOCTH | umems NpeocmagieHue O  BANHCHLIX
COOBITUH B peabHON KU3HH; YACMHBIX  8UOAX pacnpeoeieHull u

YUTaTh, COTMIOCTABIISITH, CPABHUBATD, NPUMEHAMb UX 8 peueHUulU 3a0a4,
MHTEPIPETUPOBATE B MPOCTBIX | —  ymemsb npedcmasienue 0 Koppeisyuu
CllydyasixX peallbHbIC JaHHBIC, CAYYAUHbIX  8EIUYUH, O JUHEUHOU
MMpCACTAaBJICHHDBIC B BU/IC pezpeccuu.

TalNuL, JMarpamm, rpahukoB B noeceonesnoil sicuznu u npu uzyyeHuu
Opyaux npeomemos:
—  blUUCIAMb unu oyeHusamy
BEPOSIMHOCMU COOLIMULL 8 PEeabHOl
HCUBHU,
— eblOupamv  nooxooswue  Memoobl
npeocmasieHus u obpabomxu
OaHHBIX,
—  yMemb peuiams HeClONCHble 3a0adu
Ha NpuMeHeHue 3aKOHA OOJbUUUX
yycen 6 COYUoIo2UU, CMPAXOB8aAHUU,
30pagooxpaneHul, obecneueHuu
bezonacrnocmu HaceneHus 8
Upe3BLIYALIHBIX CUMYAYUSIX
Texcmoegvie Pemars  HECIIOXKHBIE TEKCTOBBIE | — Pewams 3a0auu pasHblx Munos, 6
3a0auu 3a/1auu pa3HbIX TUIIOB; mom uucie 3a0ayu  NOGLIULEHHOU

— aHaTU3UpOBATH yCIIOBUE mpyoHoCmu,
3a[a4M, TPH HEOOXOMMMOCTH | —  GblOUpamb  ONMUMATbHBIL  MEmOoO
CTpOuTh IJIs1 €€ PCHICHHA pewenus  3a0ayu,  paccmampuedsl
MaTeMaTUYeCKYI0 MOJIENb; PA3IUYHbLE MEMOObL;

— TIOHUMAaTh W UCIIOJIB30BATh IS | — Ccmpoums MoOenb peuleHus 3a0aiu,

peleHns 3a1a4u MH(POPMAIHIO, npo8ooUms odokazamenvHule
MpEeACTaBICHHYI0O B BHUJE paccysxicoenus;
TEKCTOBOM nu CUMBOJILHOH | — peuwiams 3a0ayu, mpe6y;0u4ue
3allicCHu, CXeM, TabIuII, nepe6opa 8apPUAHMOS, npoeepku
Anarpamm, rpaQMKoB, YCa08Uull,  6blOOpaA  ONMUMATLHO2O
PUCYHKOB, pesyrsmama,

— )IefICTBOBaTB o aJroputrmy, | — AHAIU3UPOBAMDb u
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coJiepKalleMycsi B  YCIOBUU

3a/1a4u;

— HCIOJNb30BAaTh JIOTHYECKHE
paccyXJeHusT TpU PEUICHUH
3a/1a4u;

— pabotaTh ¢  HW30BITOYHBIMH
YCIIOBUSIMHU, BBIOMpass W3 Bce

uHpopManuy, JTaHHBbIE,
HEOOXOJMMBIE /ISl  pPELICHUs
3a7a4u;

—  OCYLIECTBIISITH HECIIOXKHBIN

nepe0op BO3MOXKHBIX PEHICHUH,
BEIOMpasi U3 HUX ONTHUMAIBHOE

1o KPHUTEPHSIM,
chopMyITUPOBAHHBIM B
YCIIOBHH;

—  QHAJIM3HPOBAThH u
HHTEPIPETUPOBATD

IIOJIyYEHHBIE  PELICHMUS B
KOHTEKCTE YCJIOBUS  3aJayu,
BbIOMpATh peleHus, HE
[IPOTUBOpPEYAILINE KOHTEKCTY;

pelmate  3aJaud = Ha  pacyer
CTOMMOCTH  IOKYIIOK, YCIYT,
MOE30K U T.IL.;

pemarb  HECIOXHbIE  3ajayu,

CBSI3aHHBIE C JIOJIEBBIM
ydacTuem BO BIIQJICHUU
bupmoii, MPEINPUITUEM,
HEJIBIYKUMOCTBIO;

pewmlatb  3aJaud  Ha  MPOCThIE
MPOIEHTHl (CUCTEMBI CKHJIOK,
KOMHMCCHH) M Ha BBbIYUCIICHHE
CJI0’KHBIX MIPOIICHTOB B
pa3UYHBIX CXeMaxX BKJIAJIOB,
KPEIUTOB U UITOTEK;

pewmiatb ~ MpakTHYECKHE  3a/lauH,
Tpedyromue HCITIOJIH30BaAHUS
OTPULIATENIBHBIX ~ YMCEeN:  Ha
oTpesiesIeHue TEMIEpaTyphl, Ha
OIpeJieIeHue TOJIOXKEeHUs Ha
BpEMEHHON ocH (10 Hael pbl
U T1ocie), Ha  JBH)KEHHE

JICHEKHBIX CpeAcCTB
(mpuxon/pacxon), Ha
orpesieNieHUue TI1yONHBI/BBICOTHI
U T.IL;

UCIIOJIb30BaTh TOHATHE MaciiTada
JUISL HAXO0XIEHUS PACCTOSIHUM 1
JUIMH Ha KapTax, I[UJIaHax
MECTHOCTH, IUTaHAX
ITOMENICHUM, BBIKPOWKAaX, IPH

UHMEPNPEeMUPoO8ams pe3yibmamol 6
KOHmeKcme yenosus 3a0ayu,
eb1OUpams peuwieHus, He
npomugopedaujue KOHMeKcmy;,

—  nepesooumv npu peuleHuu 3a0ayu
uHgopmayuro u3 00HOU ¢hopmbl 8
opyayro, UCnoNbL3YA npu
Heobxooumocmu  cxemvl, maobaUybL,
epaghuxu, ouazpammol;

B noeceonesrnotl scusnu u npu usyueHuu
opyaux npeomemos:

—  pewamv npakmuveckue 3a0aqu U
3a0a4u u3 Opyeux npeomemos
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paboTe Ha KOMITBIOTEPE U T.II.
B nosceonesnoii orcuzsnu u  npu
usyuenuu opyaux npeomMemos:

— pcflatb HCECJIOXXHBIC
IMPAKTUYCCKHUC 3aga4u,
BO3HHUKAKOIHUE B CHUTyalusax

HOBCEIHEBHOU KU3HU

T'eomempus

OnepupoBath Ha 06a30BOM YpOBHE

IOHATHUAMMU: TOYKaA, MpsAMad,
INIOCKOCTE B IPOCTPAHCTBE,
napaJjiCJIbHOCTb u

MEePIEHIUKYISIPHOCTD  TPSMBIX
M TNIOCKOCTEIA;

pacro3HaBaTb ~ OCHOBHBIE  BHJIbI
MHOTOI'PAHHUKOB (mpusma,
MUpaMu/Ia, MPSIMOYT OJIbHBII

napajuiesenumnes, Kkyo);
n300paxarh u3ydaemble (GUTYPHI OT

PYKH H C T[PUMCHCHHEM
MPOCTHIX YEePTEIKHBIX
WHCTPYMEHTOB;

nenatb  (BBIHOCHBIE)  TUIOCKHE

YEePTEIKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BUJ CBEPXY,
cOOKy, CHH3Y,

U3BJIEKATh nH(popmanuio 0
IIPOCTPAHCTBEHHBIX
reOMETPUYECKIX ¢urypax,
IPEACTAaBICHHYIO Ha 4YepTexax
U PUCYHKaX;

npuMeHsaTh Teopemy Iludaropa

IIpY  BBIYUCIIEHUU DJIEMEHTOB
CTepEeOMETpUUECKUX (Uryp;
HaXoJuTh OO0BEeMBl M IIJIOLIAIU
ITOBEPXHOCTEH MPOCTEUIINX
MHOTOTPaHHUKOB c

npuMeHeHueM Gopmyit;
pacro3HaBaTh OCHOBHBIE BUJBI TEI
BpalleHus (KOHYyC, IMJIMHAD,

cdepa u map);

HaXOJUTb OO0BEMbl M IJIOLIAAU
IIOBEPXHOCTEU IIPOCTEUIINX
MHOTOTPaHHUKOB u TEN
BpallleHUss C IPUMEHEHUEM
dhopmy.

B noscednesnou owcusnu u  npu
usydenuu opyaux npeomMemos:

COOTHOCHTH a0CTpaKTHBIE
reoMeTpUYEeCKue TMOHATUS U
(baxThI c pearbHBIMU
KU3HEHHBIMU  OOBEKTAaMU U
CUTYallUsIMU;

Onepuposams ~ noHamusaAMuU:  MOYKA,
npamas, NJI0CKOCMb 8
npocmpancmee, NapailelbHOCmy U
NEPpNeHOUKYIAPHOCMb — NPAMBIX U
niockocmeil;

npumeHamv Ol peuwleHuss  3a0au
eeomempuveckue  ¢haxmel,  eciu

VCI08US NPUMEHEHUS 3a0AaHbL 8 S8HOL
dopme;

pewiamsb 34044y HA ~ HAXOJHCOEHUe
2e0MempULecKux BeUYUH no
006pazyam uiu aneopummam;

denamsv (8bIHOCHbIE) NAOCKUE UYepPMedCU
U3 PUCYHKO8 0ObEMHBIX hueyp, 8 mom
yucne pucosams 6UO c8epxy, COOKY,
CMpOoUms cedenus MHO202PAHHUKOB,

u3gneKamv,  UHMEPNPemuposams U
npeobpazosvieams UHGOpMaAYUuo o
2e0MeMpULeCcKux Queypax,
NPeOCmAasiIeHHYI0 Ha YepMedHcax,

npuUMeHsmb  2eomempuieckue  Hakmol
015l pewienus 3a0ay, 6 MOM Yucie
NPeOnonazarnuux HeCcKoIbKO UWdaeo8

pewenust;

ONUCHIBAMb  63AUMHOE  PACNOJIONCEHUE
NPAMbIX u niockocmeu 8
npocmpancmee;

Gopmynuposams ceolicmea U NpUHAKU
pueyp;

00KA3bI8aMb eeomempuieckue
VMBEepHCOeHUsL,

61a0emv CManoapmuou Kiaccuguxayueu
NPOCMPAHCMEEHHBIX Queyp
(nupamuowi, npuzMmbl,
napanneienuneovl),

HAXo0uma 0bvembl u niouaou

NOBEPXHOCMEl 2e0Mempu4ecKux meJ
C npumeneHuem Gopmyi,;

BLIYUCTAMG  PACCMOAHUA U Yelbl 8
npocmpancmeae.

B nosceonesHoil dcusHu u npu uzyyeHuu
opyeux npeomemos.

UCNOIb308aMb ceoticmea
2eoMempuyeckux gueyp ons peuieHus
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UCIIOJIb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX Quryp ans
pelieHuss  TUIMOBBIX  3ajad
MIPAKTUYECKOrO COJIEPIKAHMUS;

COOTHOCHUTH TJIOIAN
MOBEPXHOCTEN TEI OJAMHAKOBOM
(OpPMBI pa3TUIHOTO pa3Mepa;

COOTHOCUTH  O00BEMBI  COCYIOB
OJINHAKOBOI (hopmbI
Pa3IMYHOTO pa3Mepa;

OIICHUBAaTh (HOPMY TPABUILHOTO
MHOTOTpaHHHUKA TOCJE CIUJIOB,
Cpe30B M T.N. (OmpenensTh
KOJMYECTBO BEpILWH, pedep u
rpaHeu [IOJIy4YEHHBIX
MHOTOTPaHHUKOB)

3a0ay Npakmu4ecko2o xapakmepa u
3a0ay u3 opyaux ooiacmetl 3HAHUL

Bexkmoput u
Koopounamol 6

— OmnepupoBatb Ha  0a30BOM
YPOBHC IIOHATHEM JCKAPTOBLI

Onepuposamu NOHAMUAMU
0eKapmogul KOOPOUHAMmbl 8

npocmpancmee KOOpPJUHATHI B IPOCTPAHCTBE; npocmpancmee,  8eKmMop,  MOOYIb
— HaxXxOAWTh KOOPIUHATHI BEPIIUH 6eKmMopa,  paseHcmeo  BeKMopos,
Kyba W TIPAMOYTOJIEHOTO KOOPOUHAMbL 8EKMOPA, Y20l MeHCOY
napasuieNienuneaa eexmopami, cKanapHoe
npouseedeHue 8eKMOpO8,
KOJLIUHEeapHble 6eKmMopbl,
—  HaxXo0ums  paccmosiHue  MednHcoy
08YMsL MOUKAMU, CYMMY BEKMOpPO8 U
npouszeedeHue 6eKmopa Ha HUcio,
Veon mexcoy 8eKmopamu, CKAIsApHOe
npouseeoetue, packiaovieamsy
8EKMOp NO 08YM HEKOJLIUHEAPHbIM
gekmopam,
—  3a0asamv NIOCKOCMb YPABHEHUEM 8
dexapmogoll cucmeme KOOpOUHam,
— pewams npocmetiuiue 3a0avu
86edeHUeM 6eKMOPHO20 basuca
Hcmopusa — OnuceiBaTh oTnenbHble | — [lpedcmasnsimes 6K1A0 BblOAIOUWUXCS
Mamemamuku BBIJIAIOIIAECS pe3yIbTaTHI, Mamemamuros 8 passumue
MOJTlyYeHHbIE B XOJE Pa3BUTHSA MamemMamuxyu U UHBIX — HAYYHLIX
MaTeMaTHKHU KaK HayKu; obracmei;
— 3HAaTh NPUMEPHI | — NOHUMAMb  POIb  MAMEMAMUKU 8
MAaTeMaTUYeCKUX OTKPBITUH U passumuu Poccuu
UX aBTOPOB B CBSI3U C
OTCUYECTBEHHOM M BCEMHUPHOM
HCTOPHEN;
— TMOHMMATh POJIb MAaTeMaTHKH B
pa3Butuu Poccun
Memoowt — IlpuMeHsTH H3BECTHBIC METONBI | — Mcnonv3oeams OCHOBHble Memoobl
Mamemamuku NpH  PEIICHHHA CTaHIApTHBIX 0oKazamenbcmed, npo8ooUms

MaTeMaTHYECKUX 3a/]ay;
— 3aMedaTh M XapaKTepH30BaTh

00KaA3ameibCmeo u 6blNOJIHANb
onpoeepaicenue;
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MaTeMaTHYECKUE — NpUMEHAMb  OCHOBHble  Memoovl
3aKOHOMEPHOCTHU B peuleHus Mamemamudeckux 3a0ay,
OKpY’Katomen — Ha OCHOBe mamemamuieckux
JEHCTBUTENLHOCTH; 3aKOHOMepHOCmell 6 npupooe
— IPUBOJUTH IIPUMEPBI Xapakmepuzoeambo Kkpacomy u
MaTeMaTHYECKUX COBEPULEHCMBO OKPYIHCAIOUe20 Mupa
3aKOHOMEPHOCTEN B MPUPOE, B U NPouU3BeOeHUll UCKYCCMEa,
TOM YMCIIE XAPAKTEPU3YIOWMX | —  npumensmo npocmetiuiue
KpacoTy A  COBCPUICHCTBO npocpammmwie cpedcmea u
OKPY>KaroIero MHpa 2t INEeKMPOHHO-KOMMYHUKAYUOHHbLE
IIPOU3BENCHUN UCKYCCTBA cucmemol npu peuieHuu
MamemMamuyecKux 3a0ay

II. COJAEP KAHUE YYEBHOT O ITPEJIMETA

Komnencupyromas 6a3oBasi nporpaMmma

Auare0pa m Ha4YaJIa MATEMaTHY€CKOI0 aHAJIN3a

HarypasibHble uncina, 3anuce, pa3psaHble ciaraemble, apupmerndeckue aeiicteusd. Yucna u
JeCSITUYHAs CUCTeMa cuMciieHus. HaTypaibHble yncna, AeIuMoCTb, IPU3HAKU AEITUMOCTH Ha 2, 3,4, 5,
9, 10. Pa3noxxenue uucia Ha MHOkUTENU. OcTaTtku. Pemenue apupmeTnyeckux 3ajay NpakTHYECKOro
COJIepKaHuUs.

I{esnbre yncna. Moaysp yncia v ero CBOMCTBaA.

Yactu u pomu. HdpoOu um nevictBust ¢ npobsmu. Oxpyriienue, npuOmpkenue. Pemenue
IIPAKTUYECKUX 3a7a4 Ha IPUKUIKY U OLICHKY.

[TpouenTsl. Pemienue 3a1ay NpakTUUECKOrO COJIEPKAaHUSA HAa 4acTH U MpoLeHThl. CTeneHb C
HaTypaJIbHBIM U LI€JIbIM NOKa3areneM. CBolicTBa cTeneHeld. CTaHIapTHBIA BUJ YHCIIA.

Anrebpanueckue BRIpaXeHHS. 3HAUCHUE aJreOpandecKoro BBIPaKCHUS.

KBanpatHslii kopeHb. M300paxkeHue yucia Ha 4uciioBod npsmMoi. [IpubiamkeHHoe 3HaYeHHe
UPPALMOHATIbHBIX YHCEL.

Ilonsamue muocounena. Paznooicenue muocounena Ha muodcumeny, YpaBHEHHE, KOPEHb
ypaBHeHus. JIMHEHbIe, KBaAPAaTHBIE YPABHEHNS U CUCTEMBI JIMHEHHBIX YPABHEHUM.

Pemenne npocredmmx 3agay Ha JBM)KEHUE, COBMECTHYIO PabOTy, MpPOLEHTHI. YHCIOBBIE
HEpaBEHCTBA U X CBOWCTBA. JINHEIHBIE HEPABEHCTBA C OJIHOM NIEPEMEHHON M MX CHUCTEMBI. YHCIIOBBIE
npomexxyTku. OObeIMHEeHNE U epecedeHne IPOMEXKYTKOB.

3aBUCUMOCTh BEJIMYUH, (QYHKIHUS, apryMEHT M 3HAau€HHE, OCHOBHBbIE CBONCTBA (YHKIUH.
I'padux Gynkiun. Jiuneitnas pyukuus. Ee rpaduk. Yriosoi ko3dduumeHt npsamoii.

Keaopamuunasa ¢ynxyus. I'pagux u ceoticmea keadpamuynou @yHkyuu. epagux gyukyuu

y= \/; I'paghux gpynxyuu y :E.
X

Hynu ¢yHKIMK, TpPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHHe WU
yObIBaHME) Ha YHUCIOBOM TMpomexyTke. Haumbomnbpinee u HauMeHbllee 3HAYeHUE (YHKIIMH.
[Tepuoanueckue GyHKIIMU U HAUMEHBIIUI TIEPUO/I.

['panycnas mepa yria. Tpuronomerpudeckas OKpy>kKHOCTb. OmnpeiesieHne CuHyca, KOCHHYcCa,
TaHre€HCa TMPOMU3BOJBHOTO  yriia. (OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. 3HAUYCHUS
TpuroHoMerpudeckux ¢ynkiui st yrinos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'papuxu mpueonomempuneckux pynkyuti y =cosx,y =sinx, y =tgx.

Pemenne mpocTelmnx TPUTOHOMETPUYECKUX YPABHEHHUH C IMOMOIIBIO TPUTOHOMETPUYECKOU
OKPY>KHOCTH.

Ilousmue cmenenu c¢ OelicmeumenvHblM nokazamenem. Ilpocteimme TMoOKa3aTeIbHBIC
ypaBHEHU U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee rpaduk.
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Jlorapugm uucna, oCHOBHbIE CBoWcTBa jorapu¢ma. [lecarnunsiii morapudm. [Ipocteiimme
norapuMHUUECKUE YpaBHEHHS M HepaBeHCTBA. Jlorapudmudeckas GyHKIus u ee rpaduk.

[Tonsitue crenennoit pynkiyu u ee rpaduk. Ilpocreiimme uppanoHanbHble ypaBHEHUS.

KacarenbHast x rpaduxy ynkuuu. IlonsTHe npou3BogHON (QYHKIMM B TOYKE KaK TAHI'€HC
yria HakKJIOHa KacaTtelnbHOH. ['eomerpudeckuii U (QpU3MUECKHid CMBICT TPOU3BOAHOU. [Ipou3zsoonvie
MHO20YJIEHOS.

Touku skcTpemMyma (MakCUMyMa ¥ MUHUMYMA). Mcciedosanue 1eMenmapHbix (yHKyull Ha
MOYKU IKCMPEMyMa ¢ NOMOWbI0 Npou3eooHou. Haenaonas unmepnpemayus.

Ilonamue nepgsoobpasnou @ynkyuu. Dusuueckuul cmvlci nepgoobpasnou. Ilonamue 06
unmezpane KaxK niowaou noo epapuxom QyuKyuu.

I'eomerpus

@urypsl Ha IJIOCKOCTH M B InpocrpaHcrBe. JUmHa u muowmans. Ilepumerpsl m 1uiomanu
buryp.

[TapamienpHOCTh U NEPIEHIUKYIAPHOCTD MIPSIMBIX U IIJIOCKOCTEH.

TpeyronbHukU. Buapl TpeyrojbHUKOB: OCTPOYTOJIbHBIE, TYHNOYIOJbHBIE, HPSIMOYTOJIbHBIE.
Karet npotus yria B 30 rpagycoB. BHelHMil yroyi TpeyrojibHUKa.

buccektpuca, Meiana 1 BbICOTa TPEYTroJIbHUKA. PaBEHCTBO TPEyroJIbHUKOB.

Pemenue 3aau Ha kieT4yaToi Oymare.

PaBHOOCApEHHBII TPEYTOJIbHUK, PaBHOCTOPOHHUU TPEyrOJbHUK. CaoiicTBa
PaBHOOEPEHHOTO TPEYrOJbHHKA.

CooTHomIEHHS MEXJIy CTOPOHAMM W yIJIaMd B IPSAMOYTOJIbBHOM  TPEYrOJbHUKE.
Tpuronomerpuueckue ¢GyHKIHMH YIJIOB B MPSAMOYrojibHOM TpeyrojapHuke. Teopema Iludaropa.
[Ipumenenne TeopeM CUHYCOB U KOCUHYCOB.

YeTpIpexyroabHUKH: HapajjiesorpaMmm, pomO, MpsIMOYroJbHMK, KBajaparT, Tpameuuss U HuX
cBoiicTBa. CpeaHsisl IMHUS TPEYTOJIbHUKA U TPANCLIUH.

Buinyxknvle u  Hegvinykivie  ¢ueypvl.  Ilepumerp  MHOroyroibHuka. IIpaBUIBHBIM
MHOTOYTOJIbHUK.

VYTiIbl Ha IUIOCKOCTH U B IIPOCTPAHCTBE. BEPTUKAIBHBIE U CMEXKHBIE YIJIBI.

CyMMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA U YETHIPEX YT OJIbHUKA.

CooTHoIIEHN B KBaIpaTe U paBHOCTOPOHHEM TPEYTOJIBHUKE.

Jnaronanu MHOTOyroJabHHKA.

[TonoGHBIE TPEYTONBHUKY B IPOCTEHIINX CIYydasiX.

®opMyJbl IIIOLIAIN MPSIMOYTOJIBHUKA, TPEYTOJIbHUKA, pOMOa, Tparenuu.

OxpyxHocTb U Kpyr. Pagnyc u auamerp. J[nmHa OKpy»KHOCTH UM Iuiomianp kpyra. Yucmo .
BnmcanHBIi yroi, B 4aCTHOCTH YroJj, ONMpArOIIHNcs Ha auamerp. KacaTenbHas K OKPYKHOCTH U €€
CBOMCTBO.

Ky6. CooTHomenus B ky0e.

Terpasap, NpaBUILHBINA TETPADIP.

IIpaBunpHas nupamua u npusMa. Ilpsamas npusma.

H300pasicenue HekOmMOopvIX MHO202PAHHUKOS HA NIOCKOCHU.

[TpstmoyronbHbll napamenenune. Teopema [ugazopa 6 npocmpancmee.

3aaun Ha BBIYUCIIEHUE PACCTOSHUIN B MPOCTPAHCTBE ¢ MOMOIIBIO TeopeMsl [Tudaropa.

Paszsepmra npsamoyzonvrozo napannenenuneoa.

Konyc, unnunnp, map u chepa.

IIpoexyuu ¢ucyp na nrockocmo. H3zobpasicenue yununopa, KOHyca u cgpepovl Ha nAOCKOCHU.

Ilonamue 06 obvemax men. Vcrionb30BaHWE JUIsl peIIEHUS 3a7ady Ha HAXOXACHUE
FeOMETPUUECKUX BEIUYUH PopMys 00beMa MPU3MBbI, HWIHH/IpA, IMPaMH/IbL, KOHYCa, IIapa.

Ilonamue o nodobuu na niockocmu u 6 npocmparcmee. OTHOLIEHUE IO Ieil 1 00BEMOB
no1I00HbBIX (uryp.

BeposiTHOCTh M cTaTHcTHKA. JIorMKa 1 KOMOMHATOpHKA

Jloruka. Bepuble u HeBepHbIe yTBepxkaAeHus. Crnencrsue. Konmpnpumep.

MHnoocecmso. Ilepebop BaprHaHTOB.
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Tabmuupl. CTonbuaThie U KPYrOBbIE AHATPAMMBI.

UYucnoseie Habopwl. CpeaHee apudmerwueckoe, MeauaHa, HaWOOJbIIEe W HAUMEHBIIIEE
3HA4YCHUs. [Ipumepobl USMEHUUBLIX GEIUYUH.

Yacrora 1 BeposATHOCTh cOObITHS. CiydaitHbIi BEIOOp. Bhruncienne BeposSTHOCTEH COOBITHI
B OIBITAaX C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMH COOBITUSIMH.

Hezasucumvie codvimus. Dopmyna cnodicenus 6epoamuocmetl.

Ilpumepol  cayuaiinvix eeruyun. Paenomepnoe pacnpedenenue. Ilpumepvl HOpMATLHO2O0
pacnpedenenus 8 npupode. llonamue o 3akoHe 6ONbUILUX YUCE.

OcHoBHasi 6a30Basi nporpaMmma

Anre0pa M HaYaJIa aHAJIHM3A

[ToBTOpenue. Pemienue 3agad ¢ HMCHOJIb30BAaHUEM CBOMCTB YHUCENl M CUCTEM CUMCIIEHUS,
JEITUMOCTH, JOJIEW U YacTeH, IPOLEHTOB, MOAYJIEH uncen. Penienue 3a1a4 ¢ UCIOIb30BAHUEM CBOMCTB
CTCTICHE W KOpHEW, MHOTOWICHOB, IMPeoOpa3oBaHUi MHOTOWICHOB H JPOOHO-pPAIIMOHAIBHBIX
BBIPAXKEHHUI.

Pemenue 3agau ¢ ncnosib30BaHMEM IpagyCHOM MEPHI yriia. Moaysb 4yucia u €ro CBOMCTBA.

Pemenuie 3a1a4 Ha ABM)KEHHE U COBMECTHYIO pabOTy € MOMOIIBIO JIMHEHHBIX M KBaJAPATHBIX
YpaBHEHUH U UX CUCTEM. PellieHue 3a1a4 ¢ MOMOILBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OJIHOI MepEeMEHHOM, C MPUMEHEHHEM M300payKEHUS YUNCIOBBIX TPOMEKYTKOB.

Pemenne 3amad ¢ MCMONB30BaHUEM YHMCIOBBIX (YHKIMH W uX rpadukoB. Vcrmomb3oBaHue
CBOMCTB U TrpauKOB JHHEHHBIX M KBAJPaTHUHBIX (PYHKIUNA, OOpaTHOW MPOMOPIHOHATIBHOCTH U

(yukuun y =+/x . Ipaduueckoe pelieHre ypaBHEHUI U HEPABEHCTSB.

TpuronomeTpuyeckasi OKpPYXHOCTb, paoduanHas mepa yeia. CHHYC, KOCHHYC, TaHTEHC,
KOmMaHaeHc TPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U CIEACTBHUS U3 HETO.
3HaueHus TpuroHomeTrpudeckux GQynkumd g yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

T MWW T
(0, —, —,—, — pan). Popmynvl crodCEHUs MPUSOHOMEMPULECKUX QVHKYUL, POpMYIbl NPUSeOeHus,

6 43 2
G opmynvl 0801iHO2O apeymenma..

Hynu ¢yHKIMM, OpPOMEXYTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haubonbiiee wu
HauMeHblliee 3HadeHue (yukmuu. [lepumonnueckune ¢GyHKIMH. YETHOCTH W HEUETHOCTH (DYHKIIHIA.
CnooicHole pynryuu.

Tpuronomerpudeckue QyHKIUH Y =COSX, )y =Ssinx, y =tgx. @yukyus y = ctgx. CBoiicTBa U
rpaduKu TPUTOHOMETPUUECKHX (DYHKITUH.

ApKKOCHUHYC, apKCHUHYC, apKTaHreHC uucna. Apkkomanzenc uucaa. Ilpocreiimme
TPUTOHOMETPUYECKUE YPaBHEHU. PerieHre TpuroHoOMEeTpuYecKux ypaBHEHUH.

Obpamuvie mpucoHomempudeckue @Qyukyuu, ux ceotcmea u epaguxu. Pewenue
npocmenuux mpuesoHOMempu4eckux HepaseHcms.

CreneHb ¢ JeHCTBUTENBHBIM TIOKa3aTesieM, CBOMCTBA cTerneHu. [IpocTeiinme moka3aTenbHbIe
ypaBHEHUA U HepaBeHcTBa. [loka3aTenbHas QyHKIUS U ee CBOMCTBA U rpaduK.

Jlorapudm uncna, coiictBa sorapudma. lecstuunblii gorapudpm. Yucro e. Hamypanvholii
noeapughm. TlpeoOpazoBanue mnorapudmMuyeckux BbipaxkeHuil. JlorapupmMuyeckue ypaBHEHUS U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUSA U €€ CBOMCTBA U rpaduk.

Crenennas ¢GyHKIUS U ee CBOMCTBa U rpaduk. UppannoHalbHble ypaBHEHHUS.

Memoo unmepsanos ons pewienus: HepageHcms.

Ilpeobpazosanus epaguxos ynxyui: cosue 60016 KOOPOUHAMHBIX OCel, pacmsaxiceHue u
colcamue, ompaxycenue OMHOCUMENbHO KOOpOuHamuvlx ocel. I paguueckue memoovl peuwieHus
ypasHeHuil u HepaseHcms. Pewenue ypasHenutl u HepageHCcms, cO0epAHCAuUX NePEMEHHYI0 OO 3HAKOM
MOOYIIAL.

Cucmemvl nOKA3AMENbHBIX, N02APUPMULECKUX U UPPAYUOHANbHBIX YpasHeHull. Cucmembl
NOKA3AMEeNbHBIX, 102APUPMULECKUX HePABEHCMS.

Bzaumno obpamuvie pynkyuu. I pagpuxu 63aumuo oopamusvix hyHKyu.
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Ypasuenus, cucmemvol ypasuenuii ¢ napamempom.

[IpowsBognas ¢yakuum B Touke. KacatempHas k rpaduky (ynkmuu. ['eomerpuueckuii u
dusnueckuit  cMmpici  Tpou3BoAHOW.  [IpomsBomHbIe  neMeHTapHbIX — GyHKUWH.  [lpasuna
ougpepernyuposanusi.

Bmopas npoussoonas, ee ceomempudecKutl u QuzuyecKutl CMoiCIl.

[Tonstue o HempepbIBHBIX (YHKIUAX. Touku sKcTpemyma (MakcMMymMa M MHUHHUMYMa).
HccnenoBanne sieMeHTapHBIX (YHKIMA Ha TOYKH OJKCTpeMyMa, HaumOojbllee M HaWMEHbIIEE
3HaYeHHE C MOMOIIBI0 MPOU3BOAHON. [locmpoenue epaguxos GyHKyuli ¢ NOMOWbIO NPOUZBOOHBIX.
Ilpumenenue npouzso00HOU NPU peuteHul 3a0ay.

[TepBooOpasnas. [lepsoobpasznvie snemenmapuvix @yuxyuti. Iliowade KpueosuHeuHou
mpaneyuu. Dopmyna Hviomona-Jletionuya. Onpedenennviii unmeepali. Beiuucienue niowaoetl
NIOCKUX (hucyp u 06vemos mesn 8paujetus ¢ NOMOUbI0 UHmMe2pad.

I'eomerpus

[ToBTOpenue. Pemienue 3amay ¢ nmpuMEHEHHEM CBOMCTB (GUTYp Ha IUIOCKOCTH. 3agaud Ha
JI0Ka3aTeIbCTBO U MOCTPOCHHE KOHTPIPUMEPOB. Vconp30BaHue B 3a/1a4ax MPOCTEUIINX JTOTUYECKUX
npaBwi. PemieHue 3agay ¢ MCHOJIB30BAaHUEM TEOPEM O TPEYroJbHUKAX, COOTHOIICHUNH B
MPSIMOYTOJIBHBIX TPEYrOJbHUKAX, (PAKTOB, CBS3aHHBIX C YETHIPEXYTOJIbHMKaMH. PemieHue 3amgad c
UCIIONIb30BaHUEM (DAaKTOB, CBA3AHHBIX C OKPYKHOCTAMHU. PenieHue 3a1ad Ha U3MEpEeHHs Ha MIIOCKOCTH,
BBIUMCJIEHHE JUIMH U IUIoIaaeil. Pewenue 3a0au ¢ nomMowpbio 6eKmopo8 u KoopouHam.

Harnsgnas crepeomerpusi. @urypsl u ux uzodpaxenus (ky0, mupamuia, npusma). OcHosHbvle
NOHAMUSL cmepeomempuu u ux ceoticmea. CedeHus Kyoa u TeTpaspa.

Touka, npsMas U MIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
B3anMHOE pacnojioxeHHe NPSMBIX W IJIOCKOCTEH B MpOCTpaHCTBE. [lapayuiedbHOCTh NPSAMBIX H
IUIOCKOCTEH B mpocTpaHcTBe. M300paXkeHne mpoCcTeUnX MPOCTPAHCTBEHHBIX (DUTYp HA MIOCKOCTH.

Paccrostaus Mmexny purypamu B IpOCTPAHCTBE.

Yrisl B ipocTpancTBe. [lepneHuKynsspHOCTb NPSAMBIX U ITIOCKOCTEH.

[Tpoekmust GUTYpHI Ha MIIOCKOCTh. [IpU3HaKK MEPIICHAUKYISIPHOCTH TPSIMBIX M TUIOCKOCTEH B
npocTtpaHncTBe. Teopema o Tpex MeprneHIuKyIspax.

Mmuororpannuku. [lapamienenunen. CBoicTBa MPSIMOYTOIBHOTO Hapayienenumnena. Teopema
[Tudaropa B mpoctpanctee. [Ipusma u nupamuga. [IpaBunbHas mupaMuga W MpaBWIbHAs TpU3MA.
[Mpsmas mupamuga. DIeMEHTBI TPU3MBI U TTUPAMU/TBL.

Tena BpareHus: UWIHHIP, KOHYC, chepa U map. OCHOBHBIE CBOWCTBA MPSMOTO KPYrOBOTO
IIMH/IPA, IPSIMOTO KPYroBOro KoHyca. M300pakeHue Ten BpalieHns Ha MII0CKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYCe, ceueHusi KOHyca (napaiieyibHoe OCHOBAHUIO U
npoxoosuee uepe3 6epPuiuHry), ceueHus YUiuHopa (napaiieibHo U NepneHOUKYISAPHO OCU), CedeHust
wapa. Pazeepmra yununopa u konyca.

IIpocmetiwue KomOUHaAyUU MHO202PAHHUKOS U MeTl 8pawjeHus medxcoy cobou. Bpruncienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (HUryp (pedpa, TMaroHaIu, yribl).

[Inomane NOBEPXHOCTH MPABWIBHOW NUPaMUIbl U NPAMON Npu3Mbl. [litomans moBepxHOCTH
IPsIMOTO KPYTrOBOTO LIUIUHAPA, MPSMOTO KPYrOBOTO KOHYCa U IIapa.

[Tonsitue 06 o6beme. OOBEM NMUPAMUIBI U KOHYCA, TPU3MBI U munHIpa. O0beM miapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIICHHUS MEXY TUIOMIAIIMU TMOBEPXHOCTEH H
00BbeEMaMHU MTOJOOHBIX TEJI.

Heudicenuss 6 npocmpancmee:  NApanleNbHbll  NEPEHOC, YEHMPATbHAs — CUMMempus,
cumMmempusi omrHocumenvHo niockocmu, nogopom. Ceoticmea Osudcenuti. [Ipumenenue 08udICeHUl
npu peutenuu 3a0ay.

BekTopsl 1 KoopauHATHI B TpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO,
yroin Mexay BekTropamu. KonnmHeapHble W KOMIUIaHapHbIE BEKTOpBl. CKansApHoe npouszgedenue
sekmopos. Teopema o paznodicenuu 6eKmopa no mpem HeKOMNIaHapHulm eexkmopam. CranspHoe
npoussedeHue 8eKkmopos 6 Koopounamax. IlIpumenenue 6ekmopos npu pewieHuu 3a0ay Ha
HAaxoxcoenue paccmosHutl, O1uH, niowaoel U 00bemos.
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Ypasnenue nnockocmu 6 npocmpancmee. Ypasuenue cghepuvl 6 npocmpancmee. @opmyna ona
BLIYUCTEHUS PACCMOAHUSL MEAHCOY MOYKAMU 8 NPOCMPAHCMEe.

BepositTHoCcTh M cTaTHcTHKA. PadoTa ¢ TaHHBIMU

[ToBTOopenue. Pemienune 3amauy Ha TabiuyHOe M rpaduueckoe MpeacTaBiICHUE TaHHBIX.
Hcnonb3oBaHue CBOWCTB H XapaKTEPUCTHUK YHCIOBBIX HAOOPOB: CpEIHUX, HAWOOIBIIETO U
HAaUMEHBIIIETO 3HAueHUus, pa3Mmaxa, oucnepcuu. Peuwienue 3adau Ha onpedeieHue yYacmomsl U
gepoamuocmu  cobvimuti. Buluucnenue 6eposmuocmeu 8 ONLIMAX € PABHOBO3MONCHBIMU
neMeHmapHeiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem xkomodbunamopuxu. Peuwienue 3a0au Ha
8bIUUCTICHUE — BEPOAMHOCMEN  HEe3ABUCUMbBIX — COObIMULL, — NpuUMeHeHue  QOpPMYabl  CLONCEHUS
seposmuocmeti. Pewenue 3adau ¢ npumenenuem oOuacpamm OJiiepa, oOepesa 6eposmHOCmell,
Gopmynvt Beprynnu.

Yenosnas  eeposmnocms.  Ilpasuno  ymwnoowcenuss eeposimuocmeu. Dopmyna noaHou
6epOSIMHOCMU.

Huckpemnvle cuyyaiinvie eeruyunsvl u pacnpeoenenus. Hezasucumvie cuyyaiinvie 8eruyutbl.
Pacnpeodenenue cymmol u npouzgedenus He3a8UCUMbBIX CIVUAUHBIX 6ETUYUH.

Mamemamuueckoe oocuoanue u oOucnepcus CaydauHou eenuduHvl. Mamemamuyeckoe
odxcudanue U  OUCnepcusi CYMMbl CAYY4aUHbIX  6eauduH. Ieomempuueckoe pacnpeoenenue.
bunomuanvroe pacnpeoenenue u e2o cgoticmaa.

Henpepuvignvie cayuaiinvie eenuyunvl. Ilonamue o niomnocmu eeposmuocmu. Pagnomeproe
pacnpeoenetue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Ilonamue o HopmanvHomM pacnpedenenuu. Illapamempvl HOpPMATbHO20 pacnpeoeieHusl.
Ilpumepol cayuatinelx eenuuun, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEHOCMb U3MEPEHULl, pOCM
yenosexa).

Hepasencmeso Yebvuuesa. Teopema bepuynnu. 3akon 6onvuux uucen. Buibopounwiii memoo
usmepenus epoamuocmelti. Pons 3axona 6onvuux yucen 8 Hayke, npupooe u oouecmae.

Kosapuayus 0s8yx cayuaiinvix  eeauyun. Ilonamue o Kodgguyuenme Koppenayuu.
Coemecmuvie HabOOEHUS 08YX CLYYAUHBIX eUdUH. Bbibopounblll Kodghduyuenm Koppenayuu.

III. TEMATHNYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHHUE KAXKJOI'O PA3IEJIA (TEMBI)

10 xaacce (1364)
Ne Tema pa3nmena KoaunuyecTBo 4acos KonTpoabubie
padoThI
1 | ®yHKIMH U TpaduKu 9 1
2 | CteneHu U KOpHU 9 1
3 | llokazarenpHas u norapudmMudeckast QyHKIUN 10 1
4 | Tpuronomerpuueckne GYHKIIUHM U UX CBOIMCTBA 25 1
5 | BeposaTHOCTB U CTaTUCTHKA 6 1
6 | IloBTOpeHue 9 1
7 | BBenenue 3 1
8 | IlapamienbHOCTh NPSIMBIX U TUNIOCKOCTEH 19 1
9 | llepneHAUKYyISIPHOCTH MPSMBIX M TUIOCKOCTEH 20 1
10 | MHOTOTpaHHUKH 15 1
11 | IloBTOpEeHue 11 1
HToro 136 11
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