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IInanupyemMble pe3yJbTaTbl OCBOCHHS padoyeil MpOrpaMMBbl.
JIn4yHOCTHBIE pe3yJIbTaThI:
JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHH o0ydyarommxcsi K cefe, K CBOeMYy 310POBbIO, K
MO3HAHMIO celsi:

OpHEHTAIMs] O0YYaIOUINXCS Ha JOCTHIKEHUE JIMYHOTO CYACThS, PEANTM3ALUI0 MO3UTUBHBIX KM3HEHHBIX
NEpCHEeKTUB, WHUIMATUBHOCTb, KpPEaTMBHOCTb, TOTOBHOCTh M  CHOCOOHOCTh K  JINYHOCTHOMY
CaMOOIIPEICIIEHUIO, CTIOCOOHOCTh CTAaBUTh LIEJIN U CTPOUTH KU3HEHHBIC IJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTb O0OecneduTh ceOe M CBOMM OJM3KUM JIOCTOMHYIO JKH3Hb B IIpolecce
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESITEBHOCTH;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOLIMXCA K OTCTAWBAHUIO JIMYHOIO JOCTOMHCTBA, COOCTBEHHOI'O
MHEHHS, TOTOBHOCTb U CIIOCOOHOCTh BBIpAaOAThIBATh COOCTBEHHYIO TIO3MILHMIO IO OTHOIICHUIO K
OO0I1IECTBEHHO-TIOJINTUYECKUM COOBITUAM IPOILUIOrO U HACTOSILEr0o Ha OCHOBE OCO3HAHMS U OCMBICICHUS
HUCTOPHUH, TYXOBHBIX LIECHHOCTEN U TIOCTUKEHHUI HAIIEN CTPaHBbI;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOLIMXCA K CaMOpPAa3BUTHI0 M CAMOBOCIIUTAaHHMIO B COOTBETCTBUM C
O0IIIEYEeTIOBEYECKMMH LIEHHOCTSIMH U HJAEalaMU TPaKJaHCKOrO OO0IIecTBa, MOTPEOHOCTh B (U3NYECKOM
CaMOCOBEPIIEHCTBOBAHNH, 3aHATHAX CIIOPTUBHO-03J0POBUTEIBLHON JEATEIBHOCTBIO;

MPUHATHE U peau3alus HEHHOCTEH 3J0pOBOro U O€30MacHOro 00pasa KU3HU, OEpexKHOE, OTBETCTBEHHOE
Y KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PM3NYECKOMY U IICUXO0JIOIMYECKOMY 3/10POBbIO;

HENPUSITUE BPEAHBIX IPUBBIYEK: KYPEHUSI, YIIOTPEOIEHHS aJIKOTr0JIsl, HAPKOTHKOB.

JInuHocTHBIE pe3yibTaThl B cepe oTHomenwin oOyvarwommxcsa Kk Poccum kak k Pogune
(OreuvecTBY):

poccuiickasi HAEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHMIO POCCUMCKON MISHTUYHOCTH B MOJIMKYJIBTYPHOM
COLIMYME, YYBCTBO IPHUYACTHOCTU K HCTOPUKO-KYJIbTYPHOH OOIIHOCTH POCCHMCKOrOo Hapoaa U Cyaboe
Poccun, naTpuoTusM, TOTOBHOCTB K CIIyKEHHIO OTeUecTBy, €ro 3aluTe;

YBa)KE€HHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Iiepes] PoMHOM, roplocTH 3a CBOM Kpaii, CBOIO
Popuny, nponutoe u HacTosAlEe MHOTOHALMOHAJIBHOrO Haponxa Poccuu, yBakeHUE K TOCyNapCTBEHHBIM
cuMBoJIaM (rep0, (rar, TuMH);

(dopMHpOBaHUE YBaKEHHsSI K PYCCKOMY SI3bIKY KakK rocyJapcTBEHHOMY sA3bIKy Poccuiickoit denepauuu,
SBIIAIOIIEMYCSI  OCHOBOM  POCCHIICKOM  HMJOEHTMYHOCTH U  IJaBHBIM  (AKTOpPOM  HAlMOHAJIBHOTO
CaMOOIIPEEIICHHUS;

BOCIIMTaHHE YBaXEHHsSI K KYJIbTYpe, s3bIKaMm, TPAAULMsIM M OObYasiM HapoOB, IMPOKUBAIOIIUX B
Poccuiickoit @enepanun.

JInuHOCTHBIE pe3yabTaThbl B c(epe OTHOLICHHH 00y4alOIIMXCHA K 3aKOHY, FOCYyIapCcTBY H K
rpa*KAaHCKOMY 001LeCTBY:

IPAKJAHCTBEHHOCTb, TPAXXIAHCKAs TMO3MIMS AKTUBHOIO W OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO
o0IiecTBa, OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIE TIpaBa W OOS3aHHOCTH, YBAXAIOIIETO 3aKOH U
MPABOMOPSIIOK, OCO3HAHHO TMPUHUMAIOUIETO TPAJAWIMOHHBIE HAlMOHAIBHBIE U  OOIEeYeIOBEYECKHe
TYMAaHUCTHUYECKHUE U JEMOKPATHYECKUE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

MpU3HAHUE HEOTUYXKIAEMOCTH OCHOBHBIX IIPaB M CBOOOJ YEeNOBEKA, KOTOPhIE MIPUHAIEKAT KAKIOMY OT
POKJIEHUsI, TOTOBHOCTh K OCYIIIECTBJICHUIO COOCTBEHHBIX MpaB M CBOOOJ O€3 HapyIIeHUs MpaB U CBOOOI
JIPYTUX JUI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MpaBa W CBOOOJBI YEJIOBEKAa M TPaXKIAHMHA COTJIACHO
OOIIeNMpU3HAHHBIM TIPUHIIMIIAM U HOPMaM MEXIYHapOTHOTO TMpaBa M B COOTBETCTBUH ¢ KoHCTUTyHHEH
Poccuiickoit @eneparuu, mpaBoBasi U MOJIUTAYECKAs TPAMOTHOCTb;

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BHTHS HAyKH M OOIIECTBEHHOM
MPAKTUKH, OCHOBAaHHOE HAa JMAJOre KYIbTYp, a TakKe pa3iuuHbIX (OpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HaHUE CBOETO MECTa B MOJMKYJIBTYPHOM MHDE;

MHTEpUOpU3aAIUs 1IEHHOCTEH JEMOKPATUM M COLMUAIBHOM COJIMJAPHOCTU, TOTOBHOCTh K JIOTOBOPHOMY
PEryIUPOBAHUIO OTHOIICHUH B TPYIINE WX COIUATHPHOW OpPTaHU3aINH;

TOTOBHOCTh OOYYaIOIIUXCS K KOHCTPYKTUBHOMY YYacTHUIO B MPUHSATHUU DPELICHUH, 3aTParduBaroINX HX
mpaBa M HMHTEPECH, B TOM YHCIE€ B pa3au4HbIX (popmax oOOIIECTBEHHONW CaMOOpraHU3aIluH,
camMoympaBlieHus!, OOIIECTBEHHO 3HAYUMOM JEITeIbHOCTH;

MPUBEPKEHHOCTh HUJESIM HMHTEpPHAIIMOHAIM3MA, JPYXKObI, paBEHCTBA, B3aWMOIOMOINU HAPOIOB;
BOCIIMTAHUE YBAXKUTEILHOIO OTHOIICHUS K HAlMOHAIBHOMY JIOCTOMHCTBY JIIOJIE, HMX YYyBCTBaM,
PENUTHO3HBIM YOCKICHUSIM;



TOTOBHOCTh OOYYarOIIUXCS TMPOTUBOCTOATH HICOJOTHH HKCTPEMH3Ma, HAIMOHAIW3Ma, KceHohooww,
KOPPYIIHMH, JACKPUMHUHAIIMKM I10 COLMAJIBHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAIIMOHAIBHBIM IPH3HAKAM M
JIPYTUM HETaTUBHBIM COLUATHHBIM SBICHUSM.

JInuHOCTHBIE pe3yabTaThl B chepe OTHOIIEHHIT 00YYAIOIIHUXCH ¢ OKPY KA IIUMHE JIOAbMU:

HPaBCTBEHHOE CO3HAHWE M T[OBCICHHE HA OCHOBE YCBOCHHS OOIICYEIOBCUCCKHX IICHHOCTEH,
TOJICPAHTHOT'O CO3HAHUA U MOBCACHUS B IMOJIUKYJIBTYPHOM MUPC, TOTOBHOCTU U CHOCO6HOCTI/I BECTHU OHUAJIOT
C APYTMMH JIFOJIbMH, JTIOCTUTATh B HEM B3aWMOIOHUMAHUS, HAXOAUThH OOIINE [ETU U COTPYAHUYATH IS UX
JOCTHOKCHUS;

NPUHITHE T'YMaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE U JOOPOXKEIATEIIbHOE OTHONICHHE
K JPYrOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PCHHUIO;

CIIOCOOHOCTh K COMEPSIKUBAHUIO U (OPMUPOBAHUE MMO3UTUBHOIO OTHOIICHHS K JIFOJISM, B TOM YHCIE K
JunaM C OI'paHMYCHHBIMHU BO3MOXHOCTAMU 3J0POBbA W HHBAJIWIAM, GepexcHoe, OTBETCTBCHHOC U
KOMITETCHTHOE OTHOIICHHE K (U3UUECKOMY M ICHUXOJOTMYECKOMY 370POBBIO APYIHX JIIOJCH, yMEHHE
OKa3bIBaTh IIEPBYIO IIOMOIILb;

bopMupOBaHUE BBIPAKCHHOW B TOBEJACHHMHM HPABCTBCHHOW IO3HWIIMH, B TOM YHCJIE CIOCOOHOCTH K
CO3HATEILHOMY BBIOOpY 700pa, HPAaBCTBEHHOIO CO3HAHHMS UM IOBEACHHS Ha OCHOBE YCBOCHHS
00IIIeUeIOBEYECKUX ICHHOCTEH M HPABCTBEHHBIX YYBCTB (YECTH, JOJITa, CHPABEIIMBOCTH, MHJIOCEPAUS U
IpyKeToous);

pa3BUTHE KOMIIETCHIIUI COTPYIHHYECTBA CO CBEPCTHUKAMH, JETHMU MJIAJIIIEIO BO3PACTa, B3POCIBIMH B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIC0BATEIbCKOM, MPOCKTHONH W JPYrux BUIAX
JeSATEIbHOCTH.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4alOMIMXCH K OKPYKAKIIEMY MHUPY, KMBOM
npupoje, Xy10:KeCTBEeHHOI KyJIbType:

MHUPOBO33PEHUE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH, 3HAUUMOCTH HayKH,
TFOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJ€HHE JOCTOBEPHON MH(pOpManuend o nepesoBbIX
JOCTHKEHUSIX U OTKPBITUSX MUPOBOM M OTEUECTBEHHOW HayKH, 3aMHTEPECOBAHHOCTh B HAyUYHBIX 3HAHUAX
00 yCcTpoicTBe MHpa 1 00I1EeCTBA;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHHUIO, B TOM 4YHCJIE CaMOOOpPa30BaHUIO, Ha MPOTSIKEHUU BCei
KU3HU; CO3HATEIbHOE OTHOIIEHWE K HENPEephIBHOMY OOpa30BaHMIO KaK YCIOBHIO  YCHEIIHOMN
npo¢eccCHOHATBLHON 1 00IIECTBEHHOMN €ATEIbHOCTH;

JKOJIOTMYECKasl KyJbTypa, OepekHOe OTHOLIEHMsI K POJHOW 3emiie, MpUpOoJHbIM OorarctBam Poccun u
MHUpa; IOHUMAaHWE BIUSHUSA COLUAIBHO-DKOHOMHYECKMX IIPOLECCOB HAa COCTOSHUE TNPUPOJHOW U
COLIMAJIBHON CpeJbl, OTBETCTBEHHOCTh 3a COCTOSIHUE IMPUPOJHBIX PECYpCOB; YMEHHsI M HABBIKM Pa3yMHOIO
IPUPOJIOTIONIB30BAHNS, HETEPIIUMOE OTHOIIEHUE K IEHCTBHUSM, IPUHOCAIIMM BpeJl SKOJIOTHH; TPHOOpEeTeHne
OTIbITa 3KOJIOTO-HAIIPABIIEHHON J1€ATENbHOCTH;

ACTETUYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00YCTPONUCTBY COOCTBEHHOT'O OBITA.

JInuHOoCTHBIE pe3yabTaThl B chepe OTHOLICHHH 00YYAIOIIUXCH K ceMbe W POAMTENSIM, B TOM
yucJe MoAroToBKa K ceMeiHOM JKU3HHU:
OTBETCTBEHHOE OTHOILIEHUE K CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHSTHUS LIEHHOCTEW CEMEMHOMN
JKU3HH,
MOJIOKUTETIBHBIA  00pa3 CeMbH, pOAMUTENHCTBA (OTIOBCTBA M MATEPHHCTBA), HWHTEPUOPU3ALIUS
TPaJULIMOHHBIX CEMENHBIX [IEHHOCTEM.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHS 00y4YalOMIMXCsl K TPyAY, B cdepe coHAIbLHO-

IKOHOMHMYECKNX OTHOIIEHHUIi:

yBaXkeHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIl[UTE CBOEH COOCTBEHHOCTH,

OCO3HaHHBIN BBIOOp Oyaymiel mpodeccun Kak MyTh M CIIOCOO peaau3aliid COOCTBEHHBIX JKU3HEHHBIX
TJTAHOB;

TOTOBHOCTh OOyYaromuXcs K TPYI0BOM MpodhecCHOHATBLHON JesTeNbHOCTH KaK K BO3MOKHOCTH yYacCTHs
B PEILICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOMICHAIMOHAIBLHBIX TPOOIIEM;

MOTPEOHOCTh  TPYIUTHCS, YBaXeHHE K TPyAy U JIOAAM TpyAa, TPYAOBBIM JOCTHKEHUSM,
JT0OpOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOILIEHUE K pa3HbIM BUIaM TPYIOBOi e TEILHOCTH;



T'OTOBHOCTB K CaMOOGCHy)KI/IBaHI/IIO, BKJIrO4as 06yqu1/Ie U BBIIIOJTHCHHUEC JOMAIIIHUX 00s13aHHOCTEHA.

JInuHocTHBIE pe3yabTaThl B cepe (PU3HMYECKOro, ICHUXO0JOIHYECKOro, COLHUAILHOIO U
aKaJeMU4ecKOoro 0J1aronoJy4us o0y4yarommxcs:
¢busnveckoe, 3MOIMOHATBEHO-TICUXOJIOTHYECKOE, COIMAIbHOE OJIaronoiaydrne OOYdYaloUIMXCs B JKU3HU
00pa3oBaTeNbHON OpraHu3allM, OLIYIIEHHWE JeTbMHM O€30MacHOCTH U IICHXOJOrMYeckoro komdopra,
MH(POPMALIMOHHON 0€30MaCHOCTH.

MeTaHpe[[MeTHLIe pe3yJbTarbl:

B cootBerctBun ¢ @I'OC COO BBIIEHAIOTCS TpU IPYyNIbl METANPEAMETHBIX YHUBEPCAIbHBIX
yueOHBIX ACHCTBUIL: peryasaTUBHbBIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE:

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

BbInyCKHUK HAY4YUTCSH:

CaMOCTOSITEJILHO OIIPEAEIIATh LIEH, 3a1aBaTh [IapaMeTpbl U KPUTEPUH, IO KOTOPBIM MOXHO OIPEJEIUTD,
YTO L€JIb JOCTUTHYTA;

OLICHHMBATh BO3MOJKHBIE MOCIEACTBUS JOCTUKEHUS MTOCTABIEHHOW LIEJIM B JESATEILHOCTH, COOCTBEHHOM
KU3HU U )KU3HU OKPY’KAIOIIMX JIFOJIeH, OCHOBBIBASICh HA COOOPAYKEHUSIX ATUKU U MODPAJIH;

CTaBUTb U (popMynupoBaThb COOCTBEHHBIE 33Jauyd B OOPa30BATEIbHOM JEATEIBHOCTU U KU3HEHHBIX
CUTyalusX;

OLICHUBATh PECYpPChl, B TOM YHUCJIE BpeMs W JApyrue HeMaTepuajbHblE PECYpPChbl, HEOOXOIUMBIE IJIs
JOCTUKEHMSI [IOCTaBICHHOH LIEIIN;

BBIOMPATh IyTh JOCTM)KEHUS IENIM, IUIAHUPOBATh pEIICHHE ITOCTABICHHBIX 3a/a4, ONTUMH3UPYS
MaTepuajIbHble U HEMATEPUAJIBHBIE 3aTPATHI;

OpraHu30BBIBaTh 3()(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISI JOCTHKEHUS TIOCTABIICHHOH 1IEMH;

COIIOCTABJIATH MTOJIYYEHHBIN PE3yJIbTaT ACATEIbHOCTHU C IIOCTAaBICHHOM 3apaHee LENblO.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
BbeInyCKHUK HAy4YuTCH:

UCKaTh U HAaXOJUTh O00OOIIEHHbIE CIIOCOOBI pPEelIeHHs 3a7a4d, B TOM YMCIE, OCYIIECTBISATh Pa3BEPHYTHIH
MH(OPMAIMOHHBIN MOUCK U CTABUTH HAa €r0 OCHOBE HOBbIE (yueOHBIE U MO3HABATENbHbIE) 3a/1aUH;

KPUTHYECKH OIICHMBAThb W HMHTEPIPETUPOBATh MH(POPMALMIO C pa3HbIX IO3ULMNH, paclo3HaBaTh M
(buKcupoBaTh MPOTUBOPEYUS B UH(OOPMAIIMOHHBIX UCTOYHUKAX;

WCIIOJIB30BAaTh PA3JIMYHBIE MOJEIbHO-CXEMAaTUYECKHE CPEACTBA JUIsl IPEACTABICHHS CYIIECTBEHHBIX
CBsI3€l M OTHOILIEHU, a TaK)Ke MPOTUBOPEUNH, BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHHKAX;

HaXOJUTb WU MPHUBOJUTH KPUTUYECKHME apTyMEHThl B OTHOLIEHHM JEHCTBUH M CYXIEHHH Jpyroro;
CIIOKOIHO M pa3yMHO OTHOCHTHCS K KPUTHYECKHM 3aMEYaHUSM B OTHOLIEHHHM COOCTBEHHOT'O CYXACHU,
paccMaTpuBaTh UX KakK pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJIUTh 3@ PaMKH y4€OHOTO IIpeAMETa U OCYIIECTBIIATh IeJIeHANpPaBIeHHbIH OUCK BO3MOXHOCTEH 115
LIMPOKOTO MEPEHO0CA CPEJICTB U CIIOCOOOB AEHCTBUS;

BBICTPAaWBaTh MHAMBUIYAIBbHYIO O0pa30BaTEIbHYIO0 TPAEKTOPUIO, YUUTHIBAs OIpaHHUYEHHs] CO CTOPOHBI
JPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUYECHHUS;

MEHSATh U YACPKUBATh Pa3HbIE MIO3UIUH B I03HABATEIBHOMN AESITEIbHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
BbinycKkHUK HAyuHTCS:

OCYILIECTBIIATh JI€JIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHMKaMH, TaK U CO B3pOCIHbIMHU (Kak BHYTpHU
o0Opa3oBaTeNbHONM OpraHM3alud, TaK M 3a ee MpejaenaMu), MNoAOUpaTh MapTHEPOB I JEeTOBOM
KOMMYHHKAIIUU UCXO/IS U3 COOOpakeHUH pe3yIbTaTUBHOCTH B3aMMOIECUCTBHUS, a HE TIMYHBIX CUMITIATH;

IIPU OCYILECTBJIEHUH TPYNIOBOM pabOThI OBITh KaK PYKOBOJIUTENEM, TaK U WICHOM KOMaHbl B Pa3HbBIX
poJisix (reHepaTop Uael, KPUTHK, UCTIONHUTENb, BHICTYAOUIN, SKCIIEPT U T.1.);

KOOPJMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSAX PEATbHOT0, BUPTYAJIbHOTO M KOMOMHHUPOBAHHOTO
B3aMMO/ICHCTBHUS,

Pa3BEpHYTO, JIOTUYHO U TOYHO M3J1araTh CBOIO TOUKY 3PEHMS C MCIIOJIb30BAaHUEM aJIeKBATHBIX (YCTHBIX U
MIMCBMEHHBIX) SI3IKOBBIX CPE/ICTB;

pacro3HaBaTh KOH()JIMKTOI€HHBbIE CUTYyallMM M IpPeNoTBpallaTh KOH(JIUKTBI 0 MX aKTUBHOH (a3bl,
BBICTPANBATh JICJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIUIO, H30€erast JTMYHOCTHBIX OIICHOYHBIX CY)KICHHM.



IIpenmeTHble pe3yabTaThl:

Pa3nen

BbInycKHUK HAYYHTCSH

BLIHyCKHI/IK MOJYYMT BO3MOKHOCTD
HAY4YMTbCH:

IMesu ocBOeHMSI
npeaMera

JIns1 ucronb30BaHusl B TIOBCETHEBHOM
KU3HHU M 00CCIICYCHHS BO3MOKHOCTH
YCHEIIHOTO MPOA0HKEHUS
00pa3oBaHMs 10 CIICIHATIBHOCTSM, HE
CBSI3aHHBIM C MPUKIIATHBIM
HCII0JIb30BaHUEM MAaTEMaTHKH

Lna pazeumus movluinenus,
UCNONIL30BAHUS 8 NOBCEOHEBHOL
HCUZHU

u obecneyeHus 603MONCHOCMU
VCREwH020 NPOOONAHCEHUS
0bpazosanus No CNeYUaIbHOCMAM, He
CBA3AHHBIM C NPUKTIAOHBIM
UCNONIL30BAHUEM MAMEMAMUKU

Inemenmet meopuu
MHOIHCECME U
MaAmMemMamuyecKkou
J102UKu

i
— OmnepupoBarb Ha 6a30BOM YpOBHE

MOHATUSIMH: KOHEUHOE
MHOKECTBO, PJICMECHT MHOKECTBA,
MMOAMHOYXECTBO, IEPECECUCHUE U
00beINHEHNE MHOKECTB,
YHCJIOBBIC MHOKECTBA Ha
KOOPJMHATHOM MPSIMOi, OTPE30K,
WHTEpBaI;

— omnepupoBaTh Ha 6a30BOM YpOBHE
MOHSATUSAMHU: YTBEPXKICHUE,
OTPULAHHUE YTBEPKICHUS,
WCTUHHBIE U JIOKHEIC
YTBEPKJICHUS, IPUYNHA,
CJIE/ICTBUE, YaCTHBIN Cilyyail
o0LIero yTBepKIAeHUS,
KOHTPIIPUMED;

— HaXOJUTh MEPECCUCHUE U
00BbeIMHEeHNE ABYX MHOXECTB,
MIPE/ICTABJICHHBIX TpadUuecKu Ha
YUCIIOBOU MPSIMOM;

— CTPOMUTH HA YHUCIIOBOU MPSIMOM
MMOJAMHOKECTBO YHCJIOBOTO
MHOKECTBA, 3aJITaHHOE
MPOCTEUIINMH YCITOBUSIMU;

— pacIo3HaBaTh JOKHbIE
YTBEPKACHHUSI, OIUOKU B
pacCyXIECHUSX, B TOM YHCJIC
C UCIIOJIb30BaHUEM
KOHTPIIPUMEPOB.

B noeceownesnou sxcusnu u npu
U3yueHuU opyaux npeomemos:

—  HCIIOJIH30BaTh YUCIIOBHIC
MHO’KECTBA Ha KOOPAMHATHOU
MPSIMOM /111 ONTUCAHUS PEAIbHBIX
MPOLECCOB U SIBJICHUI;

— TPOBOJIUTH JIOTUYECKHE
PacCyKJIEHUsI B CUTYalIHsIX

—  Onepuposamy’® nonsmusmu:
KOHeUHOe MHOHCECMBO, DTIeMeEHM
MHOHCECMBA, NOOMHONCECMEBO,
nepeceuenue u 06veOuHeHue
MHOHCECMS, YUCTIOBbIE
MHOHCECMBA HA KOOPOUHAMHOU
npAMOLL, Ompe30K, UHMep8d.l,
NOJYUHMEPBATL, NPOMENCYMOK C
BbIKOJIOMOL MOYKOU, epaguyeckoe
npeocmasieHue MHONCeCms Ha
KOOPOUHAMHOU NIOCKOCTU,

— onepuposamuv NOHAMUAMU:
ymeepacoenue, ompuyanue
VMBepHCOeHUsl, UCIUHHbLE U
JIOJCHBIE YMBEPHCOCHUS, NPUYUHA,
creocmeue, 4acmHulil Cay4atl
00we20 ymeepoicoeHus,
KOHmpnpumep;

—  npoeepsmb NPUHAONEHCHOCMb
NeMEeHMa MHONCECMBY,

—  HaxoOoumv nepecevexue u
00beOuHeHue MHOHCECm8, 8 MOM
yucie npedcmasieHHbIX
epaghuuecku Ha YUCI080U NPAMOLL
U Ha KOOPOUHAMHOU NAOCKOCMIU,

—  npoB0OUmMb 00KA3AMEIbHbIE
paccyxcoenust 01 000CHOBAHUSL
UCTNUHHOCTNU YIMBEPIHCOEHULL.

B nosceonesnoii srcuznu u npu
u3yueHuu opy2ux npeomemos.

—  UCNONIL306AMb YUCTOBbIE
MHOJHCECmBa Ha KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOLL
NIOCKOCMU OJisl ONUCAHUSL
PEeanbHbIX NPOYECCOs8 U ABNIEHULL,

—  Npo6oouUmb 00Ka3amebHvle
PACCyHCOeHUS 8 CUMYAYUAX

! 351ech u masee: pacio3HABATh KOHKPETHBIE IPHMEPHI OOIIHX TIOHSTHIT [TO XapaKTEPHBIM IIPU3HAKAM, BHIIOIHSTH ISHCTBUS B
COOTBETCTBHH C OINPEJEICHUEM U ITPOCTECHIIMMHU CBOWCTBAMH MOHSATHH, KOHKPETU3UPOBATH IIPUMEPAMHU OOIIME TOHSTHSI.

2 311ech u jalee; 3HATH ONpeneIeHUe MOHATHS, YMETh MOSICHATh €T0 CMBICII, YMETh UCIOIb30BATh MOHATHE U €r0 CBONCTBA MIPU
IIPOBEACHUH pacCyKJIEHUH, peIlIeHUH 3ajau.




OBCEIHEBHON XU3HHU

NOBCEOHEBHOU IHCUZHU, NPU
peuteHuu 3a0a4 u3z opyaux
npeomemos

Yucna u
8bIpadzCceHUus

OnepupoBatb Ha 6a30BOM ypOBHE
MOHATUSIMHU: LIEJI0€ YNCIIO,
JIeTUMOCTh YuCell, OOBIKHOBEHHAs
Ipo0Bb, AeCATUYHAS IPOOb,
paloHaIbHOE YHUCIIO,
npuOIMKEHHOE 3HAUYCHUE YncIa,
4acTh, 10151, OTHOLIEHHUE, ITPOLIEHT,
MOBBIIICHUE U IIOHWKEHUE Ha
3a/laHHO€ YUCJIO MPOLIEHTOB,
MaciTao;

OIepHpoBaTh Ha 6A30BOM YPOBHE
MOHATUSIMU: JIOTapU(M UucIa,
TPUTOHOMETPHUUECKAs
OKPY’KHOCTb, TpaJyCHasi Mepa
yria, BeIMYMHA yIJia, 3aJaHHOTO
TOYKON Ha TPUTOHOMETPUUECKOU
OKPYXHOCTH, CHHYC, KOCUHYC,
TAQHI'€HC U KOTAaHI€HC YIJIOB,
MMEIOIINX [TPOU3BOIBHYIO
BEIIUYUHY;

BBITMIOJHATH apu(MeTHYeCKue
JICUCTBUS C LIENBIMU U
palMOHAIbHBIMU YUCIIAMU,
BBITOJIHATH HECTIOKHBIE
npeoOpa30BaHUsI YUCTIOBBIX
BBIPKEHUI, COAEpKALTUX
CTENEeHH Yucell, TU00 KOPHU U3
qucen, 00 Jorapudmsl yuced;
CpaBHMBATh pallMOHAJIbHBIC YHCIIA
MEXIy COOOM;

OLICHMBATh U CPABHUBATH C
palMOHAIbHBIMH YHCIAMU
3HAUEHUS 1EeJIbIX CTENeHEN YKced,
KOpHEW HaTypaJIbHOW CTENECHU U3
YKcell, JIOrapu(pMOB UUCEN B
MPOCTHIX CIy4asx;

n300paxaTh TOUKaMH Ha YHCIOBOU
MPSIMOM LEJIbIE U PalliOHAIbHbBIE
4HCIa;

n300paxaTh TOUKaMH Ha YHCIOBOU
IIPSIMOM 1IEJIbIE CTENEHN YHCEIL,
KOPHM HaTypaJbHOU CTENIEHU U3
yHcell, JIorapuMbl YHCell B
IIPOCTBIX CIIy4asx;

BBITIOJIHATH HECTIOKHBIE
npeoOpazoBaHus LENbIX U APOOHO-
parroHaTbHBIX OYKBEHHBIX
BBIPAKECHUH;

BBIPAXKATh B MPOCTEHIINX CIydasx
13 PaBEHCTBA OJIHY IEPEMEHHYIO
qyepes ApYyTue;

C60000HO onepuposamw
NOHAMUAMU. Yelloe YUCITO,
oenumocmn yuces, 0ObIKHOBEHHAs.
0podb, decamuunas Opoow,
PAYUOHATIbHOE YUCIIO,
NPUOIUNCEHHOE 3HAUEHUE YUCIA,
yacmo, 00Jis, OMHOUIEHUE,
npoyeHm, nogvluieHue u
NOHUJICEHUE HA 3A0AHHOE YUCILO
NPOYeHmos, macumao,
npUBOOUNb NPUMEPHL YUCEIL C
3A0AHHBIMU CEOUCMBAMU
OeaUMOCmu,

onepuposamv NOHAMUAMU.
Jo2apugm uucia,
MPUSOHOMEMPUYECKas
OKPYICHOCMb, PAOUAHHAS U
2padycHas mepa yena, 8eIuiuna
Yyend, 3a0aHH020 MOYKOU HA
MPU2OHOMEMPULECKOU
OKPYICHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2Tl08,
UMEIOUUX NPOUZBOTILHYIO
BeUYUHY, YUCTA e U T,
BbINOIHAMY apuhmemuyeckue
Oeticmeusi, couemas ycmmoie u
NUCbMEHHbLE NPUEMbL, NPUMEHSIS
npu HeobxoouMocmu
BLIUUCIUMETbHBIE YCIPOUCEA,
HAXo0umbo 3Ha4eHUsi KOpHs
HamypaibHoU CmeneHu, Cmenexu ¢
PAYUOHATILHBIM NOKA3AMeENeM,
Jloeapugpma, ucnorv3ys npu
He0OX00UMOCMU BLIYUCTUMENbHbLE
ycmpoucmea;

NOIb308AMbCS OYEHKOU U
NPUKUOKOU NPU NPAKMULECKUX
pacuemax;

npPo6oOUMb NO U36ECHHbBIM
Gopmynam u npasunram
npeodpazoeanuusi OyK8eHHbIX
8bIPAdICEHULL, BKTIOUAIOUWUX
cmenemnu, KOpHU, 102apugh)mul u
mpuzoHomempudeckue QyHKyuu,
HAaxoO0ums 3HaA4eHUs YUCIL08bIX U
OVKBEHHBIX 8bIPANCEHUL],
ocyuecmasis Heobxooumvie
NOOCMAHOBKU U NPeoOPaA3068aHUsL,
u30bpadcams cxemamuyecKku y2oi,
BEIUYUHA KOMOPO20 BbIPANCEHA 8
2paoycax unu paouanax,
UCNOIb306AMb NPU peuleHul 3a0ay




BBIUHCIIATH B MPOCTHIX CIyYasx
3HAUEHUS YHCIIOBBIX U OYKBEHHBIX
BBIPAXKEHUM, OCYIIECTBIISIS
HEO0OXOANMBIE MMOACTAHOBKHU U
npeoOpa3oBaHus;

n300paxarb CXeMaTUYECKHU yrodl,
BEJIMYMHA KOTOPOTO BBIpAKEHA B
rpajgycax;

OIICHUBATh 3HAKU CHHYCA,
KOCHHYCa, TAHI'€HCa, KOTaHTeHCa
KOHKPETHBIX YTJIOB.

B nosceomnesnoti srcuznu u npu

usyuenuu opyaux yueOHvlx
npeomemos:

BBITMIOJIHATH BBIYUCIICHUS TTPU
pellIeHnH 3a71a4 MPAKTUIECKOr0
Xapakrepa,

BBITIOJHATH MPAKTUYECKUE
pacueTsl ¢ UCTIOJIb30BaHUEM MPU
HEO0OXOIUMOCTH CIIPABOYHBIX
MaTepUaIoB U BBIUMCIUTEIbHBIX
YCTPOMCTB;

COOTHOCUTD peaibHbIe BETUYHHBI,
XapaKTePUCTUKU OOBHEKTOB
OKPY’KaIOIIETr0 MUPA C UX
KOHKPETHBIMHU YHUCIIOBBIMU
3HAUCHUSIMHU;

UCIIONIb30BaTh METOIbI
OKPYTJICHUS, TPUOIMKEHHS U
MPUKUIKY TIPU PEIICHUH
MPAKTUYECKUX 3a7a4
MMOBCETHEBHOW KU3HU

mabauunvie 3HaYeHus
MPULOHOMEMPUYECKUX — DYHKYUT
yenoe;

BLINOIHAMbL ~ NEPesood  GeNUYUHDBL
yena u3 paouaHHmou mepvl 8
2paodycHy1o u 00pamHo.

B nosceonesnoti srcuznu u npu

uszyueHuu opyaux y4eOHvlx
npeomemos:

8bINOIHAMb 0CUCMBUSL C
YUCTIOBLIMU OAHHBIMU NPU
peuleHuly 3a0ay NPaKmu4ecKo2o
xapaxkmepa u 3a0ay u3 pasiuiHuIx
obnacmeti 3HaHUl, UCNOAL3YS NPU
HeobX00UMocCmu CnpagoyHble
Mamepuasl U 8blYUCTUMETbHBLE
ycmpoucmaea;

OYeHusamv, CPaBHUBAMbd U
UCNOIL3068aMb NPU peuleHUU
NPAKMUYecKUx 3a0a4 4YUuciogvle
3HAYeHUs peanbHbIX GeUYUH,
KOHKpemHble YUCLo8ble
xapaxkmepucmuku 00vekmos
OKpYHCaroOUie2o Mupa

Ypasuenun u
HepageHncmea

Pemate TMHENHBbIE YPaBHEHUS U
HEPaBEHCTBA, KBaIpaTHbHIE
YpaBHCHUS,

pemiaTs JorapupMuyecKue
ypaBHenust Buza log 4 (bx +¢) =d
U TIpOCTeHIIne HepaBEeHCTBA BUA
log o x <d;

peliaTh moKa3aTeNbHbIE
ypaBHeHus, Biga 8> °=d (rze d
MOJKHO TPE/ICTaBUTh B BHJIC
CTENEHU C OCHOBAHUEM &) U
npocTeiilue HepaBeHCTBa BUia '
<d (rme d MOXXKHO MPENCTaBUTH B
BHUJI€ CTEIIEHU C OCHOBAHHEM a);.
MPUBOUTH HECKOJIBKO MPUMEPOB
KOpHEH IIPOCTEUIIIEro
TPUTOHOMETPHUYECKOTO YPaBHEHUS
BUJA: sin X =4a, COSX=a, tgx =
a, ctg X = a, rae a — TabauyHOE
3HAYEHHE COOTBETCTBYIOLIEH
TPUTOHOMETPUUECKON (QYHKITHH.

Pewamw payuonanvhule,
NOKA3amenbHble U
JloeapupmuyecKue ypagHeHus u
HepaseHcmaea, npocmeriviue
UppayuoHaibHole u
mMpucoOHOMempu4ecKue ypasHeHus,
HepaseHcmea U ux CUCmembl,
UCNOIb306AMb MEMOObl peuleHUs
VpaeHeHull: npugeoenue K Uy
«npou3eederue pagHo HYII0» Ul
«Hacmuoe pasHo HYI0y», 3aMeHd
nepemenHbIX;

UCNOIb306AMb MEMOO UHMEPBATIO8
0J11 peulenus HepaseHCma,
UCNOIb3068aAMb 2PAPuUYecKull
Memo0 01 NPUOIUINCEHHO2O
peuieHus: ypasHeHul u
HepaseHcma,

uzobpasicamo Ha
MPUSOHOMEMPULECKOU
OKDYIHCHOCMU MHOIHCECTNEO




B nosceonesnoti scusznu u npu

U3yyeHuu opyeux npeomemos:
COCTaBIISITh U pellaTh YpaBHEHUS U
CUCTEMbI ypaBHEHUH Npu
PEIICHUH HECIOKHBIX
MPAKTUYECKUX 3a7a4

peuieHut npoCmeuuux
MPULOHOMEMPULECKUX YPABHEHUT
U HEpaGeHcme,

—  BbINOAHAMb OMOOP KOpHeli
VPABHEeHUU UIU peuleHUull
HEpPAagencme 6 COOMBEemcmeul ¢
O00NOIHUMENbHLIMU YCIOBUAMU U
02PaAHUYEHUAMU.

B nosceonesnoti srcuznu u npu
us3yueHuu opyaux y4eOHulx
npeomemos:

—  coOCmasnAmy u peuams
VPABHEHUs, CUCTEeMbl YDAGHEHUI U
HepaseHcmea npu peuleHul 3a0a4
Opyeux yueOHbIX NPpeoMemos;

—  UCNONIL308AMb YPAGHEHUS U
HepaseHcmaa 0t NOCMPOeHUs U
UCCNe008aHUsL NPOCMEULUUX
Mamemamuyeckux mooenetu
PeanbHbIX Cumyayuil uiu
NPUKIAOHBIX 3A0aY,

—  yMemb UHMePNpemupos8ams
NOYYEeHHbLU NPU peuleHul
VPABHEHUsl, HEPABEHCMBA U
cucmemvl pe3yibmam, oyeHusamy
€20 npasoonooodue 8 KOHmMeKcme
3A0AHHOU PeanbHOl CUMyayuu uiu
NPUKIAOHOU 3a0ayu

Dynkyuu

OnepupoBath Ha 6a30BOM ypOBHE
MOHSTUSIMU: 3aBUCMOCTh
BEJIMYMH, QYHKIHUSA, apIyMEHT U
3Ha4YeHHE PYHKIUHU, 00JIaCTh
OIIpEEIICHUSI 1 MHOXECTBO
3HaueHUN QyHKIMH, TpaduK
3aBUCUMOCTH, rpauk HyHKINH,
HYJU (QYHKINH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pACTaHNE
Ha YHCJIOBOM IPOMEXKYTKE,
yOBbIBaHHE Ha YHCIOBOM
MIPOMEXKYTKe, HauOoblee 1
HaMMEHbIIIee 3HaUeHUE (PyHKIUH
Ha YHCJIOBOM IIPOMEXKYTKE,
nepuouieckas GyHKIHUs, IEPHOL;
orepupoBaTh Ha 0a30BOM YpOBHE
MOHITUSIMU: TIpsIMasi U 0OpaTHas
IIPONOPLUOHAIBHOCTD JIMHEWHAS,
KBaJlpaTH4Hasi, JIorapupmMudeckas
U TOKa3aTesbHas (PyHKIUH,
TPUTOHOMETpHUECKHe QYHKIUY;
pacrio3HaBaTh rpapuKu
3JIEMEHTAPHBIX (QYHKIUN: TPIMOM
u oOpaTHOI
MPONOPLIMOHATBHOCTH, TUHEUHOM,
KBaJAPAaTUYHOM, JIOTapUPMUIECKOI

- Onepuposamv NOHAMUAMU:
3a6UCUMOCMb GETUYUH, (DYHKYUS,
apeymenm u 3Haderue QyHKyuu,
obaacmuv onpeoenerus u
MHOIHCECMB0 3HAYeHULl hYHKYUU,
epagux 3asucumocmu, epaghux
dynxyuu, Hyau pyHxyuu,
NPOMENCYMKU
3HAKONOCMOAHCMBA, B03PACAHUE
HA YUCTOBOM NPOMEICYNIKE,
VObl8aHUE HA YUCTIOBOM
npomexcymke, Haubonvulee u
HaumeHbuee 3Havenue GyHKyuu
HA YUCTO80M NPOMENCYNIKE,
nepuooudeckas QyHKyus, nepuoo,
YemHas u HeyemHas YYHKyuu,

- onepuposamv NOHAMUAMU.:
npamas u 0opamuas
NPONOPYUOHATLHOCb, IUHEIHAS,
K8AOPAMu4Hasl, 102apupMuieckas
U nokazamenvHas QyHKYuU,
mpuzoHomempuieckue QyHKyuu,

— onpeodensimo 3HaAYEHUEe PYHKYUU no
3HAYEHUIO apaymenma npu
PA3IUUHbLIX  CNOCOOAax — 3A0aHUs.

dynryuu;




U T0Ka3aTeNIbHON (DYHKIINH,
TPUTOHOMETPUUECKUX (PYHKIIHIA;

— COOTHOCHUTbH Irpauku
3JIEMEHTAPHBIX (PYHKIHN: TPIMOMA
1 oOpaTHOI
MPONOPLIMOHATBHOCTH, JIUHEWUHOM,
KBaJAPaTUYHOM, JIorapuPMUIECKOM
U TI0Ka3aTeNIbHON (DYHKIINH,
TPUTOHOMETPUUECKUX (YHKIIHI ¢
dbopMynaMu, KOTOPHIMU OHU
3aJ]aHbl;

— HaxOAWTh MO TpauKy
npuOIMKEHHO 3HAYCHUST PYHKIUU
B 33JJaHHBIX TOYKaX;

—  ONpeAensTh 1o rpaduKy cBoicTBa
byHKIMK (HYJIH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HauOOJIbIIINE U
HaMMEHBIINE 3HAYCHUS H T.I1.);

— CTpPOWTb 3CKU3 rpaduka GyHKIIHH,
YIIOBJIETBOPSIOUICH NPUBEACHHOMY
HaOOpy yCI0BUM (IIPOMEKYTKH
BO3pacTaHus / yObIBaHUS,
3Ha4YeHrne PYHKIUHU B 3aIJaHHON
TOYKE, TOYKH YKCTPEMYMOB U T.]1.).

B nosceonesnoui ocuznu u npu
usyueHuu opyaux npeomMemos.

— OIpeaensTh no rpadukam
CBOMCTBA pealbHBIX MPOLIECCOB U
3aBUCHUMOCTEN (HanbompIne u
HaVMEHbIIINE 3HAUYEHUS,
MIPOMEKYTKH BO3PACTaHUS U
yOBbIBaHUS, POMEKYTKHU
3HAKOIMOCTOSIHCTBA | T.I1.);

— HUHTEpPHpPETHPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOU
MPAKTUYECKON CUTYyaI[UU

cmpoums  2paguKku - U3y4YeHHvIX
dyHryui;

oOnucHIBamMb N0 pagpuKy u 6
NPOCMeuuux cayuasx no gopmyne
noeederue u ceolicmea QyHKyuil,
Haxooums no epagpuxy Gyukyuu
Haubobuiue U HauMeHbLilUe
3HAYEHUsL,

CMpoums dCKu3 epagura
@yHryuu, yoosiemeopsiowei
npusedeHHoMy Habopy YClo6ull
(npomesicymku
803pacmanus/yovi6anus, 3Ha4eHue
@dyHKYUU 8 3a0aHHOU MOUKe,
MOYKU IKCMPEMYMOB,
acumMnmomul, HyIU QYHKYUU U
m.o.);
pewams ypasHeHus, npocmeriuiue
cucmembl YpagHeHUll, UCHOIb3YSL
ceolicmea YHKYul u ux
epaghuxos.

B nosceonesnoui ocuznu u npu

uzyueHuy opyeux yueoHvlx
npeomemos:

onpedenams  nO  epagukam  u
UCNONbL306aMb 0l pPeueHUs]
NPUKIAOHLIX — 3a0ay  CBOUCMBA

PeanbHuIX npoyeccos u
3aeucumocmell  (Hauborvuiue u
HauMmeHbvuUe 3HaYeHus,

NPOMENCYMKU — BO3PACMAHUSL U
VObI8aHUSL PYHKYUU, NPOMENCYMKU
3HAKONOCMOSHCMEA, ACUMNIMOMDb,
nepuoo u m.n.);
UHMEPNPEemupo8ams C80UCMead 8
KOHmeKcme KOHKDEMHOU
NPAKMU4ecKoll Cumyayuu;
onpeodensims no epaguram
npocmetiuiue XapaKmepucmuKu
NePUOOUYECKUX NPOYECCO8 8
buono2uU, IKOHOMUKE, MY3bIKe,
paouocssazu u op. (amnaumyoa,
nepuoo u m.n.)

Inemernmot
Mamemamuyeckoz2o
ananuza

— OmnepupoBaTh Ha 6a30BOM ypOBHE
MOHITHUSIMH: IPOU3BOIHAS
(GyHKLIMU B TOUKE, KacaTeiabHas K
rpaduxy GyHKIUU, TPOU3BOAHAS
byHKINY;

— ONpeAeNsATh 3HaYCHHE
MPOU3BOJHON (DYHKIIMU B TOUKE IO
N300pakeHHIO KacaTeIbHOM K
rpaduky, IpoBeACHHON B 3TOMN
TOUKE;

— pelaTh HECJIOXKHBIE 3a7jau Ha

Onepuposams noHAMUAMIU.:
npou3BO0OHAst (PYHKYUU 8 MoUKe,
KacamenvHas K 2papuxy GyHKyuu,
npouU3B0OHASE (DYHKYUU,

BbIUUCTIAMD NPOUIBOOHYIO
0O0HOUIeHA, MHO20YJIeHd,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO
CyMMbL (OYyHKYUIL,

BLIYUCTISAMb NPOU3BOOHbLE
NEMEHMAPHLIX  PYHKYUU U Ux
KOMOUHayutl, UCNONIbL3YS




MIPUMEHEHUE CBSI3U MEXIY
MIPOMEKYTKaMU MOHOTOHHOCTH U
TOYKAMH dKCTpeMyMa (DYHKIIUH, C
OJIHOH CTOPOHBI, U MPOMEKYTKAMU
3HAKOIMOCTOSIHCTBA U HYJISIMU
MIPOU3BOHOM 3TOM PYHKIIUU — C
JIPYTOM.

B nosceomnesnoti srcuznu u npu

usyueHuu opyaux npeomemos.
HOJIB3YSCh TpapuKaMH,
CpaBHUBATh CKOPOCTH
BO3pacTaHus (pocTa, MOBBIIICHUS,
YBEJIUYEHUS U T.I1.) WU CKOPOCTH
yObIBaHMS (MTaICHUS], CHIDKCHUSI,
YMCHBIIICHUS U T.I1.) BEIMYMH B
peabHBIX MpoIeccax;
COOTHOCHTB TpaKH peaTbHBIX
MPOLECCOB U 3aBUCUMOCTEN C UX
OIUCAHUSIMU, BKITFOYAIOIIIMMHU
XapaKTEPUCTHKH CKOPOCTH
n3MeHeHus (OBICTPBINA POCT,
IUTAaBHOE MTOHMKCHUE U T.I1.);
UCIIOJIB30BaTh rpauKK peasbHBIX
MPOIIECCOB IS PEIICHHS
HECJIOKHBIX MMPUKJIAHBIX 33124, B
TOM YHCJIC OTPEAEIIsisl 0 rpaduKy
CKOPOCTH X0/1a TIporiecca

Cnpaeo4Hble mamepuaisl,

— uccreoosamv &  NPOCMeEUUUX
CyYasx dyHxyuu Ha
MOHOMOHHOCMY, Haxooumso
Haubonvwiue U HAUMeHbluiue
3HAYeHUss  QOYHKyui,  CMpoums
epaguxu MHO2041eHO8 u
npocmenuux PAYUOHATILHBIX
@yHKyuli ¢ ucnov3osaHuem
annapama MamemamuyecKo2o
amanusza.

B nosceomnesnoti scusznu u npu
uzyueHuy opyeux yueoHvlx
npeomemos:

- pewamyv npuKIaousie 3a0auu U3

ouonocuu, usuxu, xumuu,

9KOHOMUKU U OPY2UX NPEeOMemos,

CBA3aHHbIE C UCCNe008AHUEM

Xapaxkmepucmuk peanrbHvlx

npoyeccos, HaxoxHcoeHuem

HAUOONLUIUX U HAUMEHLULUX

3HAueHUtl, CKOpOCMU U YCKOPEHUs

UHmMepnpemuposams NoJyueHHbsle

pe3ynrbmamuol

Cmamucmuka u
meopus
eéepoamuocmeil,
Jl0cuKa u
KoMOuHamopuka

OnepupoBath Ha 6a30BOM ypOBHE
OCHOBHBIMH OIUCATEbHBIMU
XapaKTEepUCTUKAMH YHCIOBOTO
Habopa: cpeaHee
apudmMeTHuecKoe, MeIuaHa,
HauOoJbIlIee U HAUMEHbLIee
3HAYEHUS;

orepupoBaTh Ha 0a30BOM YpOBHE
MOHSTUSIMU: YaCTOTa U
BEPOSITHOCTb COOBITHS, CITy4aiHbIi
BBIOOD, OTIBITHI C
PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMUA COOBITUSIMH;
BBIYUCIISATH BEPOSITHOCTU COOBITHIA
Ha OCHOBE I10JICUeTa Yncia
HCXOJIOB.

B noeceownesnou sxcusnu u npu

usyueHuU opyaux npeomemos:
OIICHUBATh U CPAaBHUBATH B
MPOCTHIX CITydasiX BEPOSTHOCTH
COOBITHI B peasbHOM JKU3HU;
YUTATh, COTIOCTABIISTH,
CpaBHUBATh, MHTEPIPETHPOBATH B
IPOCTHIX CIIydasiX peajbHbIe
JIaHHBIC, IPEACTABICHHBIC B BU/E
TabuIL, AUarpamm, rpaduKkoB

—  Hmems npedcmasnenue o
OUCKDEMHBIX U HeNPEePblEHbIX
CYHAUHBIX BENUYUHAX U
pacnpeoeneHusx, o
He3a8UCUMOCIU CTIYYAUHBIX
BeNUYUH,

—  umemsv npedcmasgieHue o
MAMEMAMUYECKoOM OHNCUOAHUU U
oucnepcuu Ciy4aunblx GeIUYUH,

—  umemsv npedcmasgieHue o
HOPMAIbHOM paACHpeOeleHuu U
npumepax HOpMAaIbHO
pacnpeoeneHuvix Cay4aunblx
BeNUYUH,

—  NOHUMAmMb CYMb 3aKOHA OONLULUX
yucen u 6blOOPOUHO20 Memooa
usMepeHus 6eposimHoCmel,

—  umems npedcmasieHue 00
VCIIOBHOU 8EPOAMHOCU U O

noamou 6EPOAMHOCU, NPUMEHANTb

ux 6 peuteHuu 3a0a11,'

—  umenivb npedcmaeﬂeﬁue O BUAIHCHBIX

YACMHBIX BUOAX pacnpedesieHUll U
NPUMEHAMb UX 8 peUleHUU 3a0ay;
—  umMemv npedcmasgieHue o

Koppeniyuu Cﬂy’-lalele 6€j/IU4UH, O

JIUHEUHOU pe2peccuul.




B noeceownesnoui sxcusnu u npu

uzyyeHuu Opyeux npeomMemos.
BLIUUCTIAMD UTU OYEHUBAMb
8epOSMHOCIU COOBIMULL 8
PeanbHOU HCUZHU,

8b1OUPAMb NOOX00sUUE MEMOObL
npeocmasieHus u 0opabomku
OAHHBIX,

YMemb peuams HeCl0NCHble
3a0a4u Ha NpUMeHeHUe 3aKOHA
OONLUIUX YUCeT 8 COYUOTIO2UU,
CcMpaxo8anuu, 30pagooXpaHeHulU,
obecneyeHuu besonacHocmu
HaceneHus 8 4pe3sbluauHblX
CUMYayUsx

Texcmoewie 3a0auu

PemaTh HECTI0)KHBIE TEKCTOBBIC
3a/1a4¥l pa3HbIX TUIIOB,
aHAJIM3UPOBATH YCIOBUE 3aa4H,
IpU HEOOXOIUMOCTH CTPOUTH JIJIst
€€ PEeIICHHS] MAaTEMaTHIECKYIO
MOJIeIb;

MMOHUMATh U UCTIOIH30BATh JIJIS
peleHus 3a1a4 HHPOPMAIHIO,
MPEJICTABICHHYIO B BUJIC
TEKCTOBOM M CHMBOJILHOM 3aIIHCH,
cxem, TabnuI, 1uarpamwm,
rpaduKOB, PHCYHKOB;
JEHCTBOBATH T10 alITOPUTMY,
CoJIeprKalleMycsl B YCIIOBUU
3a/1a4uu;

UCIIOJIb30BATh JIOTHUECKHE
paccyXIeHus MPpH pelIeHun
3a/1a4uu;

paboTath ¢ U30BITOYHBIMU
YCIIOBUSIMU, BBIOUpAS U3 BCEeH
uH(pOpMaIIlH, TaHHBIE,
HEOOXOUMbIE AJIsl PEeLeHUs
3a/1a4i;

OCYIIECTBIIATh HECIOKHBIN
nepebop BO3MOKHBIX PEIICHHM,
BBIOMpas N3 HUX ONTUMAIBHOE T10
KpUTEpUSIM, CHOPMYITUPOBAHHBIM
B YCIIOBUH;

AHATM3UPOBATH U
UHTEPIPETHPOBATH MMOTYICHHBIC
pelIeHus: B KOHTEKCTE YCIOBUS
3aJ1a4d, BEIOUpATh PEIICHHUS, HE
MPOTUBOpEYAIIE KOHTEKCTY;
pemaTh 3aa4M Ha pacyer
CTOMMOCTH TTOKYTIOK, YCITYT,
MOE3/I0K U T.IL.;

pelaTh HeCIOXKHbIE 3a/1a4H,
CBSI3aHHBIE C JJOJIEBBIM Y4acTHEM

Pewamu 3a0auu pazuvix munos, 6
MoM yucie 3a0a4u NOGbLULEHHOU
mpyoHocmu,

8b10UPAMb ONMUMATILHBLL MEMOO
pewieHuss 3a0aqu, paccmampusas
PAa3IuYHbLEe MEMOoObl,

Ccmpoums mMooenb peulenus
3a0a4u, Npo8oouUmbs
doxazameibHvle PACCYHCOCHUS,
pewams 3a0aqu, mpeodoyowue
nepebopa 6apuanmos, nposepKu
YCo8ull, 8b160pa ONMUMATLHO2O
pe3yrbmama,

AHATUBUPOBATD U
UHMEPNPEMUpo8ams pe3yibmanmbl
8 KOHmeKcme YCi08Usl 3a0ayi,
8bIOUPaMb peuieHusi, He
npomugopedaujue KOHMeKcmy;,
nepesooums npu peuieHuu 3a0asu
ungopmayuro uz 00HoU Gopmol 6
opyeyro, UCNOb3Ysl NpU
HeobXo00uMoCmu cxemol, maodoIuybl,
epaguku, ouazpammoi;

B nosceonesnoii srcuznu u npu

u3yueHuu opy2ux npeomemos.

— peutamob npakmuiecKue 3a0ayu u

3a0ayu u3z Opyaux npeomemos




BO BJIaJieHUH (pupmoi,
NpeINpUITHEM, HEABHKUMOCTbIO;

— pemiath 3a/1a4¥l Ha MPOCTHIC
MPOLIEHTHI (CUCTEMBI CKUIOK,
KOMUCCHH) U Ha BBIYUCIICHUE
CJIOKHBIX MPOIICHTOB B PA3INYHBIX
CXeMax BKJIa/IOB, KPEIUTOB U
UTIOTEK;

— peuwath NpakTUYECKUE 33/1a4H,
TpeOyIoIIKe UCIOJIb30BAHUS
OTPUIATENILHBIX YHCET: Ha
orpeziesieHue TeMIepaTyphl, Ha
oTpesieNieHUE TIOJI0KEHUS Ha
BPEMEHHOH OcH (710 HaIIel pbl U
10CJIe), Ha ABMIKCHHE JTCHEKHBIX
cpenacTB (Mpuxo/pacxon), Ha
oTpesiesieHUe TITyOUHBI/BBICOTHI H
T.IL.;

— HCIOJB30BaTh MOHATUE MacITaba
JUTSL HAXOKJICHHS PACCTOSIHUN U
JUTMH Ha KapTax, IiaHax
MECTHOCTH, INIaHAX IIOMCIICHUM,
BBIKpOMKaXx, Mpu padoTe Ha
KOMITBIOTEPE U T.1I.

B nosceonesnoii scuznu u npu
usyueHuu opyaux npeomMemos:

— peuath HECJIOXKHBIC TPAKTUUECKHE
3a/1a49¥, BOSHUKAOIIVEC B
CUTYaIUSX TIOBCETHEBHOM KU3HU

T'eomempus

— OmnepupoBatrbh Ha 6a30BOM ypOBHE
NOHSATHSMH: TOUYKA, IIPSMas,
IUIOCKOCTh B MIPOCTPAHCTBE,
napajiebHOCTh U
HEePHEHIUKYIAPHOCTD MPSIMBIX U
IIJIOCKOCTEM;

— pacrio3HaBaTb OCHOBHBIE BH/JIbI
MHOT'OI'paHHHUKOB (TIpU3Ma,
nUpaMu/Ia, MPSMOYTOITBHBIN
napasuienenune, Kyo);

— u300paxarh U3ydaeMble PUTYpbI
OT PYKH H C IPUMEHEHHUEM
IPOCTBIX YEPTEHKHBIX
WHCTPYMEHTOB;

— JenaTh (BBIHOCHBIE) MIIOCKUE
YEepPTEkKU U3 PUCYHKOB MTPOCTHIX
00BeMHBIX (UTYp: BUJ CBEPXY,
cOOKYy, CHH3Y;

— U3BJEKaTh HHPOPMAIHUIO O
POCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax,
NPE/ICTaBJICHHYIO Ha YepTek,ax U
PHUCYHKaX;

— mpuMeHsTh Teopemy I[ludaropa
IpY BBIYUCICHUH DJIEMEHTOB
CTEPEOMETPUUYECKUX (DUTYD;

Onepuposamv NOHAMUAMIU:
MouKa, NPAMas, NioCKOCMs 8
npoOCmMpancmee, napailebHOCb
U NepneHOUKYIAPHOCIb NPAMBIX U
nrockocmell;

npUMeHsamyb ONlsl peuleHuss 3a0ay
eeomempuieckue haxmol, eciu
VCIL08USL NPUMEHEHUsL 3A0AHbL 6
A6HOU (hopme;

peuiams 3a0ayil Ha HAxXoHcOeHue
2e0MEMPUUECKUX GETUUUH NO
006pazyam uiu aneopumMam;
oenams (8bIHOCHbBIE) NIOCKUE
yepmedicu U3 pUcynKo8 00beMHbIX
Quzyp, 6 mom uucie pucosams U0
c8epxy, cOOKy, Cmpoums ceuenus
MHO202PAHHUKOB,

U361eKamo, UHMEPRPEMUpo8ams u
npeoopaszoevieamsv UHGOPMAYUIo 0
2eomempuieckux ueypax,
NPeoCmasieHHyio Ha Yepmedtcax;
NPUMEHSAMb 2e0MempulecKue
@axkmul 0ns pewenus 3a0a4, 8
MOM Yucie npeononazaruux
HeCKOIbKO WA208 PeueHUsl;




HaXOJUTh OOBEMBI U IIOLIA U
MIOBEPXHOCTEN MTPOCTEUILINX
MHOTOTPaHHHUKOB C IPUMECHEHHEM
opmyu;

pacro3HaBaTh OCHOBHBIE BUIBI TEI
BpalleHus (KOHYC, HINHJP,
cdepa u map);

HaXOJUTh 00BEMBI U IIOLIA U
IIOBEPXHOCTEH MTPOCTEUIINX
MHOT'OTPaHHHUKOB U T€J BPaIlCHHUS
C MpUMEHEeHueM (hopMy.

B nosceomnesnoti srcuznu u npu

usyueHuu opyaux npeomemos:
COOTHOCHUTbH aOCTPAKTHBIC
reOMETPUUCCKUE TTOHATHS U
(baxThl C peabHBIMU KU3HEHHBIMU
00BEKTaMHU U CUTYAIUSIMH;
UCIOJIb30BaTh CBOMCTBA
IPOCTPaHCTBEHHBIX
reoMeTpUYeCKuX GUryp s
pelLIeHHs] TUIIOBBIX 3a7a4
MPAaKTUYECKOTO COACPIKAHUS;
COOTHOCHTb IUIOIIAH
IIOBEPXHOCTEH Tl 0OIMHAKOBOM
(opMBbI pa3IM4HOIO pa3Mepa;
COOTHOCHUTb 00BEMBI COCYI0B
OJIMHAKOBOM (POPMBI pa3IMYHOI0
pa3mepa;

OlLIEHUBaTh (POPMy MPABUIBLHOTO
MHOT'OI'paHHHKA [10CJIE CIUJIOB,
CpE30B U T.1I. (ONpeAesATh
KOJINYECTBO BEPILUH, pedep U
IrPaHEN MOJyYEHHBIX
MHOT'OI'PaHHHUKOB)

—  OnucvLIBamb 83aUMHOE
pacnonodxicenue npAmMbIx u
NIOCKOCmel 8 NpOCMPAHCmee,

—  ¢gopmynuposams ceoticmea u
npU3HaKu gueyp;

—  00Ka3vleamv 2eoMempuyecKue
VMEepHcOeHUs,

— enademvb CMaHOApmHoU
Kraccuguxayuei
NPOCMPAHCMBEHHBIX ucyp
(nupamuowl, npuzmul,
napannenenuneovl);

—  HaAxoO0ums 0OveMbl U NIOUAOU
NOBEPXHOCMEN 2eOMEMPUYECKUX
mej ¢ npumeHeHuem Qopmyi,;

—  GBIMUCTSIMb PACCMOSIHUSL U YIlbl 8
npocmpancmee.

B nosceonesnoii srcusnu u npu
usyueHuu oOpyaux npeomemos:

—  UCNONIb306aMb CEOUCMBA
2eomempudeckux gueyp o1
pewieHuss 3a0ay npaKmu4ecKoeo
xapaxkmepa u 3a0a4 u3 opyaux
obaacmeti 3HAHUL

Bexmoput u
Koopounamul 6
npocmpancmee

OnepupoBath Ha 6a30BOM ypOBHE
MOHSATHEM JIeKapTOBBI KOOPMHATHI
B IIPOCTPAHCTBE,

HaXOJIUTh KOOPJMHATHI BEPILINH
KyOa 1 MpsIMOYTOJIbHOTO
napaJuleIenuneaa

—  Onepuposamov ROHAMUAMU
0eKapmogvl KOOPOUHAMbL 8
npocmpancmee, 6eKmMop, MOOYib
8EKMOpA, PAGEHCMBO BEKNOPO8,
KOOPOUHAMbL 6eKMOPA, Y20
MedAHCOY 8eKMOPAMU, CKANAPHOE
npousseoeHue 6eKmopos,
KOJLIUHeapHble 6eKMOopbl,

—  Haxoo0ums paccmosiHue mMexicoy
08YMsL MOUKAMU, CYMMY BEKIOPO8
U npoussedeHue 6eKmopa Ha
YUCTIO, Y20l MeAHCOY BeKMOopamil,
cKanapHoe npousseoeHue,
PacKkIaovbieams 6eKmMop no 08yM
HEKOJLTUHEeAPHbIM 6EKIMOPAM;

—  3a0asamv NIOCKOCMb YPABHEHUEM
8 0eKapmosoll cucmeme
KOOpOUHam;

—  pewams npocmeuuue 3a0aiu




88e0eHUeM 8eKMOPHO20 ba3uca

Hcmopusa OnuceIBaTh OTAEIbHBIE IIpeocmasname 6xnad
MamemamurKu BBIJIAIOLIUECS PE3YIIbTATHI, BbLOAIOUIUXCSL MAMEMANUKOB 8
MOJIYYCHHBIC B XOJI€ PA3BUTHS pazeumue Mamemamuku U UHbLX
MaTEMaTHUKH KaK HayKH; HAayuHslX obaacmel,
3HATh MIPUMEPbl MATEMaTUYECKUX NOHUMAMb POJTIb MAMEMAMUKU 8
OTKPBITUNA U UX aBTOPOB B CBS3U C pazeumuu Poccuu
OTEYECTBEHHOW U BCEMUPHOU
HCTOPUEH;
MOHUMATh POJIb MATEMATUKH B
pazButuu Poccun
Memoowt [IpuMeHATh U3BECTHBIE METOIbI Hcnonvzoeamsv ochosHble Memoobl
MaAmMemMamuKu NP PELICHUU CTaHJAPTHBIX doxazamenbcmed, nposooOUmMb

MaTEeMaTUYECKUX 3a7ad;
3aMe4aTh U XapaKTepu30BaTh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH
B OKpY’Karouien
JIEHCTBUTEIIFHOCTH,

IIPUBOJUTH IIPUMEPHI
MaTEMaTHYECKUX
3aKOHOMEPHOCTEN B IIPUPOJE, B
TOM YHCJIE XapaKTEPU3YIOLINX
KpacoTy U COBEPILIECHCTBO
OKPY’KaroIlero Mupa u
IIPOU3BEJICHUN NCKYCCTBA

00KA3aMenbCmeo U 6blNOIHAMb
onpogepoicerue;

NPUMEHSIMb OCHOBHbLE MeMOObl
PeUeHUsE MAMeMamuieckKux
3a0au;

HA OCHOBE MAMEeMAMU4eCcKUx
3aKOHOMEPHOCHeEll 8 NPUPoOe
xapakmepuzoeams Kpacomy u
COBEPULEHCINBO OKPYICAIOWE2O
MUPA U npou38edeHUll UCKYccmed,
NPpUMEHSIMb npocmetiuiue
npocpamMMmHbie Cpedcmea u
INEKMPOHHO-KOMMYHUKAYUOHHBLE
cucmemvl Npu peuteHuu
Mamemamuyeckux 3a0ay




Conep:xkanue padoyeil mporpaMMsl
Aure0pa m Ha4yaJ1a aHAJIN3a

[ToBTOpenue. Pemienue 3aad ¢ UCIOIB30BAaHUEM CBOMCTB YUCE U CUCTEM CUUCIICHHUS, JETUMOCTH, 0JIEN U
yacTel, MPOLEHTOB, MoAyJeld uucen. PemieHue 3amad ¢ MCHOJIB30BAHUEM CBOMCTB CTENEHEH M KOPHEH,
MHOTOYJICHOB, ITPE00pa30BaHU MHOTOUJICHOB U APOOHO-PALIMOHAIBHBIX BBIPAKEHUIH.

Pemenue 3aau ¢ UCnoyib30BaHUEM IPayCHOU MEPBI yriia. Moy 4ucia U €ro CBOMCTBA.

Pemenne 3a/la4 Ha ABUXKXCHHUC U COBMCCTHYIO pa60Ty C IMIOMOIIBIO JIMHEHHBIX U KBaJApaTHbIX ypaBHeHI/Iﬁ n
ux cucrem. Perienue 3aa4 ¢ IOMOUIbIO YUCIIOBBIX HECPABCHCTB U CUCTEM HCPABCHCTB C OI[HOI71 HepeMeHHOﬁ,
C IPUMCHCHHUEM I/1306pa)KeHI/I5[ YUCJIOBBIX IIPOMCIKYTKOB.

Pemenue 3amay ¢ HMCIONB30BAaHUEM YHUCIOBBIX (QYHKIMHA W uX rpadukoB. Mcmonb3oBaHue CBOHCTB H

rpadMKOB JMHEHHBIX M KBAJAPAaTHYHBIX (PYHKIMHA, 0OpaTHOW MPOMOPIHOHATBLHOCTH M (DYHKIHH y:\& .
I'paduueckoe penieHne ypaBHEHUI 1 HEPABEHCTB.

Tpuronomerpuyeckasi OKpPYKHOCTb, paduanuasi mepa yena. CHUHYC, KOCHHYC, TAHTEHC, KOMAH2EHC
Mpou3BOJIbHOrO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M CJEJICTBUS M3 HEro. 3HAUYCHUS

T T )
T T pan).
4 3 2
Dopmynvl  CLONCEHUSI MPUSOHOMEMPUYECKUX (QYHKYUU, Gopmyasl npueedenus, Gopmyast 0BOUHO2O
apeymenma..

T T
TpuroHomerpuueckux (ynknui s yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, E, —

Hynu ¢yHkunu, mpoMeXyTKd 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hambouplliee 1 HauMeHbIlee 3HAUCHHE
¢bynkuuu. [Tepuognueckue Gyakun. YeTHOCT M HEYETHOCTh QyHKIMU. CrodicHble (hYHKYUU.

Tpuronomerpuueckue QyHKIMH Y =COSX,Yy=SINX,y=1tgX. @yuxyus Yy =ctgx. CBoiicTBa
rpaduKy TPUTOHOMETPUUECKUX (QYHKIUIL.

ApKKOCHUHYC,  apKCUHYC,  apKTaHreHc  uucna.  Apkkomamnzenc — yucia.  Ilpocteiimue
TPUTOHOMETPUYECKHE YPAaBHEHUs. PellleHne TPUrOHOMETPUYECKUX YPABHEHHH.

Obpammnvie mpuconomempuyeckue QYHKyuu, ux ceoticmea u zpaguxu. Pewenue npocmeuuiux
MPUSOHOMEMPUYECKUX HEePABEHCME.

CreneHb ¢ JEHWCTBHUTENBHBIM IOKa3aTeJeM, CBOWCTBAa cTemeHW. [lpocrteifimune moka3aTenbHbIC
ypaBHEHUs U HepaBeHcTBa. [loka3aTenbHas QyHKIUS U ee CBOMCTBA U rpaduk.

Jlorapudpm umcna, cBoiictBa sorapudma. Jecaruunsiii snorapudm. Yucrno e. Hamypanvhwiii
nozapugm. IlpeobpazoBanue norapuMuueckux BblpakeHui. Jlorapudmuyeckue ypaBHEHUs U
HepaBeHcTBa. Jlorapudmuueckas GyHKIUS U €€ CBOICTBA U Irpaduk.

CrenenHast GyHKIHMS U ee CBOHCTBA U Tpaduk. MppanoHanbHble ypaBHEHHUS.
Memoo unmepeanog 04 peuieHus Hepasencms.

Ilpeobpazosanus epaguxos Gyukyuii: cogue 80016 KOOPOUHAMHBIX OCeU, pACMANCEeHUe U cocamue,
ompasicenue OMHOCUMENbHO KOOPOUHAMHbIX oceu. I paguueckue memoovl pewieHus YpasHeHuu u
Hepasencms. Peulenue ypagrenutl u Hepagencms, co0epicaujux NepemMerHyIo noo 3HaKOM MOOYII.

Cucmemui nokKasameJjlbHblXx, Jzoeapugb/wuquKux u uppayuoHalbHblX ypaeHeHud. Cucmembnl
noKazameJbHblX, ﬂoeapugbmuqecwx HepaeeHcme.

Bzaumno oopamusie pynxkyuu. I pagpuxu 3aumno odpamuvix hyukyui.

Ypasuenus, cucmemvol ypasuenuii ¢ napamempom.



[IpowsBognass ¢yHkiuu B Touke. KacarenmbHas k rpaduky GyHKIUHA. [eomeTpuueckuii u
buznvecKkuit CMBICTT MPOU3BOIHOM. [IpousBogHbIe AJIEMEHTAPHBIX b yHKIIHA. Ilpasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee 2ceomempuyeckuii u pusuyeckuti cCMoici.

[Tonstne o HenpepbiBHBIX (yHKIMIX. Toukm »dkcTpemMyma (MakCHMymMa H MUHHMYyMA).
HccnenoBanue 3neMEeHTapHBIX (DYHKIMA Ha TOYKH 3KCTpEMyMa, HauOOJblllee M HAMMEHBIICEe 3HAYCHHE C
MOMOIIIBI0 TIPOU3BOJHON. [locmpoenue epaguxos @yukyuil ¢ nOMOwblo Npou3eoousix. Illpumenenue
NPOU3BOOHOU NPU PeuteHuU 3a0au.

[TepBooOpasnas. Ilepsoobpasnvie snemenmapnvlx Gyukyui. [lnowads KpusoasuHeuHou mpaneyuu.
@opmyna Heromouna-Jleubnuya. Onpedenennviii unmezpan. Buvluucnenue naowadeu naockux ¢hueyp u
00beM08 meil paujeHust ¢ NOMOWbIO UHMeSPald.

I'eomerpus

IToBTOopenue. Pemenue 3a1a4 ¢ NpUMEHEHUEM CBOMCTB (UIyp Ha IIOCKOCTH. 3a7ayMl Ha J0Ka3aTesIbCTBO U
IIOCTPOEHHE KOHTPIIPUMEPOB. Mcnonp30BaHue B 3a1a4ax IPOCTEUIINX JIOTMYECKUX ITpaBuil. Penienue 3amay
C UCTIOJIB30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUH B MPSIMOYTOJBHBIX TPEYTOJIbHUKAX, (aKTOB,
CBSI3aHHBIX C YETHIPEXYTrOJbHUKaMu. PemieHne 3amad ¢  HCMOIB30BaHHEM (DAKTOB, CBSI3aHHBIX C
OKPY’KHOCTsIMU. Penienue 3amad Ha M3MepeHUs Ha IJIOCKOCTH, BBIUMCIEHHUE JJIMH U ILIOWaneu. Pewenue
3a0au ¢ NOMOWbIO 8eKMOPO8 U KOOPOUHAM.

Harnsonas crepeomerpus. @urypsl U ux u3obOpaxkenus (KyO, nmupamupaa, npusma). OCHOBHble NOHAMUS
cmepeomempuu u ux ceoticmea. Cedenus Kyda u TeTpasipa.

Touka, npsiMas U MJIOCKOCTh B IPOCTPAHCTBE, AKCMOMBI CTEPEOMETPUU U CIEIACTBUS U3 HUX. B3aumHoe
pacrnojoKeHUue NpsMbIX M IUIOCKOCTEM B mHpocTpaHcTBe. IlapamienbHOCTh NPSAMBIX M IUIOCKOCTEH B
npoctpaHcTBe. M300paxeHne npocTeimmx NpocTpaHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.

Paccrosinust Mexay ¢purypamu B IpoCTPaHCTBE.
VYrubl B mpoctpaHcTBe. [lepneH MKy pHOCTb MPSAMBIX U IIJIOCKOCTEM.

[Ipoekuust ¢urypsl Ha 1UIOCKOCTh. IIpH3HAKM TNEPHNEHAUKYISIPHOCTH NPSIMBIX U IJIOCKOCTEH B
npocTpaHcTBe. Teopema o Tpex NepneHIuKyIsIpax.

Mmnororpanauku. [Tapannenenunen. CpoiicTBa npsiMoyrojibHOro napasienenunena. Teopema Iludaropa B
npoctpanctBe. [Ipusma u nupamuna. [IpaBunbHas nupamuia u npaBuibHas npusma. [Ipsmas nupamupaa.
DeMeHTHI IPU3MbI U TUPaAMUJIbIL.

Tena BpamieHus: UWIUHAP, KOHYC, chepa u map. OCHOBHBIE CBONCTBAa MPSIMOTO KPYrOBOTO
WIMH]IPA, IPSMOTO KPYroBOro KoHyca. M3o0pakeHne Ten BpalleHus Ha MITOCKOCTH.

Ilpeocmaenenue 06 yceuenHoM KoHyce, CeyeHus KOHyca (napanieibHoe OCHO8AHUIO U Npoxoosujee
uepez 6epulumy), ceueHus YUIuHopa (napaiieibHo U NepneHOUKYIApHO ocu), ceuenus wapa. Paseepmrka
YUIUHOPA U KOHYCA.

Ilpocmetiwue KomOUHaAYUU MHO202PAHHUKOS U meNl 8pawjeHus medcoy cobou. Bpruncienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (QUTYp (pedpa, AMaroHaNHu, YIibl).

[Tnomanps NOBEPXHOCTH MPAaBUIBHOM MNUpaMuIbl U TNpsMOW mpu3Mmbl. [lnomans moBepxHOCTH
MPSIMOTO KPYroBOTO LIMJIUHAPA, MPSMOT0 KPYrOBOTO KOHYca M I11apa.

[Tonsitue 06 o6beme. OOBEM MTUPaAMUIBI U KOHYCA, TPU3MBI U MuHpa. O0beM mapa.

Ilooobnwvle mena 6 npocmparcmeae. COOTHOIMICHHUS MKy TUIONIQJISIMH ITOBEPXHOCTEH M 00beMaMu
MOIOOHBIX TEIL.



Heuodicenus 6 npocmpancmee: napaiienvHvlli NEPeHoC, YEHMPANbHAs CUMMEMPUs, CUMMempUsl
omuocumenvHo niockocmu, nosopom. Ceoticmea 0gudicerul. Ilpumenenue 08udxceHull npu peuteHul 3a0ad.

BexTopel 1 xoopauHATHI B mpocTpaHcTBe. CymMmMa BEKTOPOB, YMHOKEHUE BEKTOpA HA YHUCIIO, YTOJ
MeXay BekTopamu. KoymmHeapHble W KOMIUIAHApHBIE BEKTOPBL. CKalgpHOe npouszsedeHue 6eKmopos.
Teopema o pasznodicenuu 6eKkmopa Nno mpem HeKOMNIAHApHbIM eekmopam. CKanspHoe npouzgedeHue
8exKmopos 6 koopournamax. [lpumenenue 6ekmopos npu peweHuly 3a0ay Ha HaxoHcoeHue paccmosiHutl, OuH,
niowaoeti u 06veMos.

Ypasuenue nnockocmu 6 npocmpancmee. Ypasuenue cgepvi 6 npocmpancmee. Popmyna 0.
BLIYUCTEHUS PACCMOAHUSL MENHCOY MOYKAMU 8 NPOCMPAHCMEBE.

BepositHOCTB M cTaTucTHKA. PadoTa ¢ TaHHBIMU

[ToBTOpenue. Pemenue 3amau Ha TaOnuuHOe M rpaduyueckoe MpelcTaBieHHe NaHHBIX. Mcmonbp3zoBaHue
CBOMCTB M XapaKTEpUCTUK YHUCIOBBIX HAOOPOB: CpeqHUX, HAWOOJBLIET0 W HAUMEHBIIEro 3HAYCHUs,
pa3Maxa, oucnepcuu. Pewenue 3aoau na onpedenenue uacmomsi u eeposmuocmu cobvimuil. Buluucnenue
8eposimHOCMel 8 ONbIMAX C PABHOBO3MONCHLIMU INeMeHMAapHbiMu ucxooamu. Pewenue 3adau c
npumeHenuem Komounamopuxu. Pewenue 3a0au na eviuucienue eeposmuocmeri He3A8UCUMBIX COObIMULL
npumeHenue Gopmynvl clodxcenus eeposmuocmeli. Pewenue 3adau ¢ npumeneHuem ouazpamm Jiinepa,
oepesa geposimuocmel, popmyavt Bepuynnu.

Yenoenas eeposimuocmes. Ilpasuno ymuoowcenus eposimuocmeit. @opmyna noiHou 6eposimHoCu.

ﬂl/lCermele CJZy‘ldlZHble 6€JIUYUHDbL upacnpedeﬂeﬂuﬂ. Hezasucumpwie Cﬂy"laleble 6E/TUYUHDbI. Pacnpedeﬂeﬂue
CYMMbL U np0u3eec)eimﬂ He3a6UCUMbBLX C]lyltauvalX GEJIUYUH.

Mamemamuueckoe odcudanue u Oucnepcus CiyyauHou eeaudunvl. Mamemamuueckoe odxcuoanue u
oucnepcust Cymmul CIyuainsix eaudun. I eomempuueckoe pacnpeodenenue. bunomuanvnoe pacnpeoenenue u
e20 ceolicmaa.

Henpepuiguvie cnyuaiinvie senuuunsl. Ilonsmue o nnomuocmu eeposmuocmu. PagnomepHnoe pacnpeoenenue.
Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Ionamue o Hopmanenom pacnpedenenuu. [lapamempol Hopmanerho2o pacnpedenenus. Ilpumepol cryyaiinvix
8eUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEUHOCIb USMEPEHULl, POCH Yell08eKa).

Hepasencmeo Yebwviwesa. Teopema bBepuynnu. 3axon 6onvuiux uucen. Bvlioopounwiii memoo usmeperus
seposamuocmei. Ponv 3axona bonvuux yucen 6 Hayke, npupooe u obwecmee.

Kosapuayus oeyx cryuaiineix eenuuun. Ilonamue o kosgpguyuenme xoppenayuu. Coemecmuuvle Habn00eHUs
08YX CIYYAUHbIX 8eUYUH. Bbibopounblll Koaghduyuenm xoppenayuu.

TEMATHUHYECKOE IINTAHUPOBAHUE
ba3oBblii ypoBeHb (Ha OCHOBE OCHOBHOM 0a30B0ii MPOrpamMMbl)
6 yacoB B He/1eJII0

10 kaace
Ha3Banue pa3nena KouunuyectBo | Coaep:xanue yueOHOro marepuaja
NporpamMmbl JacoB
IHoBTOpEHUE 6 IToBTOpenue. Pemenune 3a1a4 ¢ UCMOIB30BaHUEM CBOMCTB

YHCeI U CUCTEM CUHCICHUS, ASIUMOCTH, J0JIeH 1 YacTel,
MPOLEHTOB, MOYJIEN uncen. Pemenne 3a1ay ¢
HCIIOJIb30BAHUEM CBOKCTB CTEIIEHEN U KOPHEW,
MHOT'OYJICHOB, IIPe00pa30BaHNil MHOTOWIEHOB U APOOHO-

palMOHAIBHBIX BRIpAXKEHUN. MOAyb Yyncia U ero




cBolicTBa. Pemenne 3a1a4d ¢ MCNOJIb30BAaHUEM YMCIIOBBIX
byHKumiA 1 ux rpadukos. Mcnonb3oBanne CBOKNCTB 1
rpadMKOB JTMHEHHBIX M KBaPaTUUHBIX (YHKLINH, 0OpaTHOMI

IPONOPIMOHATBHOCTH U GYHKIUHU Y = \/; . I'paduueckoe
pelICHUE YPAaBHEHUI U HEPAaBEHCTB.
Pemenue 3a1a4 Ha JBUKEHHME U COBMECTHYIO paboOTy C
IIOMOUIBIO JIMHEWHBIX U KBAJPAaTHBIX YPAaBHEHUHN U UX
cucteM. Penienue 3a1a4 ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB
Y CHCTEM HEPABEHCTB C OJHOM NEPEMEHHOM, C
IPUMEHEHHEM M300paKEHUs YUCIOBBIX IPOMEKYTKOB.
IToBTrOpenue. Pemenre 3aaa4 ¢ UCIOJIB30BaHUEM
CBOWCTB Uryp Ha IIockoctu. Pemenune 3a1a4 Ha
JI0Ka3aTeJIbCTBO U IIOCTPOCHHUE KOHTPIIPUMEPOB.
IIpuMeHeHne NpOCTENINX JIOrHYeCKUX npaBuil. Pemenue
3a/1a4 C MCIOJb30BaHUEM TEOPEM O TPEYTOJIbHUKAX,
COOTHOILIEHUH B IPSIMOYTOJIbHBIX TPEYroJbHUKAX, (PAKTOB,
CBS3aHHBIX C YETHIPEXYroJIbHUKaMHU. Penienue 3anau ¢
UCIOJIb30BaHUEM (DAKTOB, CBA3AHHBIX C OKPY)KHOCTSAMHU.
Pemenue 3ana4 Ha n3MepeHus Ha IJIOCKOCTH, BBIYUCIICHUS
JUIMH U IIomanen. Pewenue 3a0ayu ¢ noMowbio 6eKmopos u
KOOpOUHam.

BeBenenue B
CTepeoMeTPHI0

Harmsinnas crepeomerpust. @Urypsl M UX H300pakeHUs
(xy0, nupamupa, npusMa). OcHogHble HOHAMUSL
cmepeomempuu u ux ceoticmea. Touka, npsMas u
IIJIOCKOCTh B IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

YucioBble pyHKUMHU

10

Mopnyns unciia u ero cBorictea. Pemenue 3amad ¢
MCIIOJIb30BaHUEM YHCIIOBBIX (PYHKINN U X TpaduKOB.
Hcnonp3oBaHne CBOMCTB U Irpa)KOB JTMHEUHBIX U
KBaJIpaTUUHBIX (QYHKIUI, 0OpaTHON MPONOPLHUOHATIEHOCTH
u pynkuuu. Hynn QyHKIuM, TpoMexXyTKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbosnbiiee u
HauMeHblIee 3HaueHue GyHkuu. Ilepuoauueckue
¢ynkunu. YeTHOCTh M He4eTHOCTh PyHKIMI. Clo)KHbIE
¢yukun. Bzaumuo obpatHbie pyHkuu. ['paduxu B3auMHO
oOpatHbIX QpyHKIMHA. Touku 3KcTpeMyma (MakcuMyma u
MUHHMYMA).

IMapajeabHOCTH
NPSMBIX H
IJIOCKOCTEH.
Terpasdap u
napaJuiesenumne

13

Touka, psiMast ¥ TUIOCKOCTh B MPOCTpaHCTBE. B3anMHuoe
pacmooKeHUe MPSMBIX U TIOCKOCTEH B MTPOCTPAHCTBE.
[TapaniensHOCTh MPSMBIX U IIOCKOCTEH B IPOCTPAHCTBE.
VYTIbl B IPOCTPAHCTBE.

Tetparap u mapamnenenurnen. M3o0pakeHnue mMpocTenImx
MIPOCTPAHCTBEHHBIX (PUTYDP HA MIOCKOCTH.

Ceuenust ky0a u TeTpadipa.

Tpuronomerpuyeckue
byHkuun

29

Pemrenue 3amau ¢ MCMOIB30BaHUEM TPATyCHONH MEPHI
yrna. yena. CHHYyC, KOCHHYC, TaHI€HC, KOMAH2EHC
MPOU3BOJILHOTO YTIJIA.




TpuronomeTrpuyeckass  OKPYXHOCTb,  paouaHHas
mepa

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U
CIEACTBUSL W3 HEro. 3HAYCHUsI TPUTOHOMETPHUUYECKUX

byukuuii mas yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

pan).
['paduueckoe penieHne ypaBHEHU 1 HEPABEHCTB.

Hynu ¢yHKIMM, TpOMEXYTKH 3HAKOIMOCTOSHCTBA,
MOHOTOHHOCTh. HauOonblliee ¥ HauMeHbllIee 3HAYCHHE
byuknun.  [lepuoguueckue  ¢yHkuuu. UYerHocTh U
HEYETHOCTD G YHKIIHH. Cnooichovie Gdynxyuu.
Tpuronomerpudeckne GyHKIUU Y =COSX, Y = sin x, y =tgx
Dyuxyus 'y = ctgx . CaoiicTBa U rpaduku
TPUTOHOMETPHUUECKUX (YHKIIHIA.

IIpeobpazosanus epagukos gyukyuii: cosue 600.1b
KOOPOUHAMHBIX ~ OCell,  pacmsaxyceHue U  cuycamue,
ompasiceHue OMHOCUMENbHO KOOPOUHAMHBIX OCell.

[TonsiTHE O HETIPEPBIBHBIX QYHKIUAX. TOUYKH SKCTpeMyMa
(MakcuMyMa U MUHUMYMa).

IlepnieHAUKYISPHOCTH
NPAMbIX H
IJIOCKOCTEH

18

B3aumHOe pacosioxkeHne mpsiMbIX | IIOCKOCTEH B
npocTpaHncTBe. PaccrosHus mexny gurypamu B
IPOCTPAHCTBE.

[Tpoekuust purypsl Ha TIOCKOCTH. Teopema o Tpex
NEePIeHIUKYIsApax. YTIbI B IPOCTPAHCTBE.
[TeprieHAUKYIAPHOCTD MPSIMBIX U MJIOCKOCTEH.

[Tpu3Haky NIEPIICHIUKYISIPHOCTH MIPSIMBIX ¥ IJIOCKOCTEH B
npoctpanctse. [lapannenenuned. Ceovicmaa
NPAMOY20IbHO20 napaieienuneod

Tpuronomerpuyeckue
YPaBHEHUA

17

OcHoBHOE TPUTOHOMETPHUYECKOE TOKAECTBO.
I'paguueckoe  pemieHHMe ypaBHEHUH M HEPAaBEHCTB.
3HaueHus TPUTOHOMETPUUYECKHX byHKUInH e

pan. ApKKOCHHYC, apKCHHYC, apKTaHI'€HC

YHCIIA. Apkxkomaneenc uycaa. IIpocreiimne
TPUTOHOMETPUUECKHE YPaBHEHHS. Pemenue
TPUTOHOMETPUUECKUX YPABHEHUM.

Obpammuvie mpuzonomempuieckue GyHKYuu, ux c6otucmsa u
epagpuxu. Pewenue npocmetiviux mpu2oHomempudeckux
HepaseHcma.

IIpeodpasoBanue
TPUTOHOMETPHYECKUX
BbIPAKEHUH

19

OcHOBHOE TPUTOHOMCTPHUYICCKOC TOXKICCTBO. 3HauecHUS

T T T T
TpuronomeTpuueckux Qpynkuuii g 0, —, —,—, — pan.

6 4 3 2
DOopMYbl CLOAHCEHUSA MPUSOHOMEMPUYECKUX QYHKYUI,
Gopmynvl npusedenuss, popmynvl 080UHO20 apeyMeHma.




MHOrorpaHHuKH

10

Mmnoeoepannuku. Teopema Ilugacopa 6 npocmpancmee.
Ilpusma u nupamuoa. Ilpasunvnas nupamuoa u npasuibHAs
npusma. Ilpamasa nupamuoa. Onemenmvl npusmvl U
nUPAMUODL.

Inowaow nosepxnocmu nNpasuIbHOU NUPAMUObLL U NPAMOU
NPUMBIL.

IIpousBoanas.
Bruruucienue
NMPOU3BOIHBIX

21

[TpousBonnas ¢yukiuu B Touke. KacarenbHas k rpaduky
byakuun. ['eomerpuueckuii 1 PU3NIECKUA CMBICT
npou3BoHON. [Ipon3BoOIHBIE dTIEMEHTAPHBIX (DYHKITHIA.
[IpaBuna nquddepeHupoBaHusl.

Bropas npousBogHas, ee reOMeTpHUECKUi U (PU3NIECKUN
CMBICIL.

BekTopsl B
NPOCTPaHCTBE

11

Bektopsl B mpocTpancTBe. CymMmma BEKTOPOB, YMHOKEHUE
BEKTOpPA Ha YHCJI0, YToJl MeX 1y BekTopamu. KomraeapHbie
Y KOMILJIaHApHBIE BEKTOPbI. CKAIIpHOE TIPOU3BEACHUE
BeKTOPOB. Teopema 0 pas3yiokeHUH BEKTOpa IO TPEM
HEKOMILIaHApHBIM BekTopaM. CKaJIIpHOE POU3BEACHUE
BEKTOpPOB B KoopauHarax. I IpumeHnenne BeKTOpoB npu
pELIEHNH 3a]1a4 Ha HAXO0XKIECHNUE PACCTOSHUM, JIHH,
IUIOIIael 1 00BEMOB.

IIpumenenune
MPOU3BOIHOMI

20

HccnenoBanue  3neMEHTapHbIX  (QYHKUMH Ha  TOUYKH
JKCTpeMyMa, HauOouiblllee M HauMEHbIIee 3HAYEHHE C
oMOIIbI0 pou3BoJHOH. IlocTpoenue rpaduxoB QpyHKuMi
C IOMOIIBIO NTPOU3BOAHBIX. [IprMeHeHne npou3BoIHON MpH
pelLIeHUH 3ajay.

IToBTOpPEHME

25

TpuronomeTrpuueckass OKpy>KHOCTb, paJuaHHasl Mepa yrija.
OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO U CIEACTBUSA U3
Hero. GopMyIIbl CIIOKEHUS! TPUTOHOMETPUYECKUX (PYHKIUH,
(dbopMyIbl TpuBeieHus, HOPMYJIbl ABOHHOIO apryMeHTa. .
Hynu  QyHkumm,  OpOMEXYTKHM  3HAaKOIOCTOSHCTBA,
MOHOTOHHOCTh. HamnOonpliee ¥ HauMeHbllee 3HAYCHHE
¢yuknun.  [lepuogmueckue  ¢yHkuuu. UYerHocTh U
HE4YEeTHOCTh PyHKIMNA. CroKHbIe QYHKINU.
Tpuronomerpuueckue pynkuuu . Oynkuus . CBoiicTBa U
rpauKu TPUTOHOMETPUUECKUX (DYHKITHH.

Pemienue TpUroHOMETpHUYECKUX ypaBHEHUH.

B3aumHo  oOpatHble  QyHKumu. ['paduxu  B3auMHO
00paTHBIX (PYHKIUIA.

[Tonatue o HempepbIBHBIX (YHKIMAX. TOUKH 3KCTpeMyma
(MakcuMyMa U MUHUMYMa).

Qurypsl U uUxX u300paxkeHus (kKyO, mupamuaa, IpuU3Ma).
Ceuenust ky0a u TeTpadipa.

Touka, mpsiMasi U TUIOCKOCTh B TIPOCTPAHCTBE, aKCHOMBI
CTEpeOMEeTpUM M  CJIEJICTBUS M3 HHUX. B3aumHoe
pacroyio’)keHre MpsIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE.
[TapannenbHOCTh MPSIMBIX M IIOCKOCTEH B MPOCTPAHCTBE.
N300parkeHre MpOCTEHIINX MPOCTPAHCTBEHHBIX (uUryp Ha
IJIOCKOCTH.




PaccrosHust Mex 1y (purypaMu B IpOCTPAHCTBE.

VYrael B npocTtpaHcTBe. [lepneHIuKynsapHOCTh NPAMBIX H
IIJIOCKOCTEM.

IIpu3Haky NEepHneHANKYIIPHOCTH MPSAMBIX U IUIOCKOCTEH B
IIpoCTpaHcTBe. TeopeMa 0 Tpex NMepHueHAUKYIIApax.
MHOrOrpaHHMKH. [Tapamienenunen. CaoiicTBa
IpsMOYToIbHOro napamienenunena. Teopema ITugaropa B
npocrpanctBe.  Ilpusma wu  nupamupa.  [IpaBuiibHas
nupaMua W IpaBwibHasg npusma. [Ipsamas nupamuza.
DIEMEHTBI IPU3MBI U TUPAMUBI.

Brrancnenue 351eMeHTOB POCTPaHCTBEHHBIX (uryp (pedpa,
JIMaroHalu, yribl).

IInomans MOBEPXHOCTH NMPABUIBHON NHUPAMUIBI U IIPSIMOU
IIPU3MBL.

BekTops!l n koopauHaTsl B mpocTpancTse. CyMMa BEKTOPOB,
YMHOXXEHHE BEKTOpa Ha YHUCIO, Yrojl MEXIy BEKTOpaMH.
KonnuueapHsle M KoMILIaHapHble BeKTOpbl. CkaysipHOE
IIPOU3BEICHNE BEKTOpPOB. Teopema 0 pa3iokeHUH BEKTOpa
[0 TPEeM HEKOMIUIAaHapHbIM  BekTopaMm. CkaisipHOe
IIPOM3BEJICHNE BEKTOPOB B KoopauHarax. IIpumeHenue
BEKTOPOB IIPY PEUICHUU 3a/1a4 HA HaAXO0XKJACHUE PACCTOSHUM,
JUIMH, TUIOIIaell 1 00BEMOB.

Bcero

204




TEMATUYECKOE INTAHUPOBAHUE
ba3oBblii ypoBeHb (Ha OCHOBE OCHOBHOM 0a30B0ii MPOrpamMMbl)
5 4acoB B HeJeJII0
11 knacc

Ha3Banue pa3nena Kosaun4yecTBo Conep:kanue y4eOHOT0 MaTepHuaJa
NMPOrpamMMbl 4acoB

IloBTOpPEHME 7 Tpuronomerpruyeckas OKpy>KHOCTb, palMaHHAasE Mepa
yriaa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U
ciencTBus U3 Hero. GopMyIIbl CII0KEHUs
TPUTOHOMETPUYECKHUX (PYHKIUH, HOpMyIIbI
IpUBEACHUSA, POPMYJIbI JBOMHOTO apryMeHTa.
Tpuronomerpudeckue GpyHkuuu . OyHKIUS .
CgoiicTBa 1 rpa)Ku TPUTOHOMETPUUYECKUX (HYHKITHA.
Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.
BekTops!l 1 KoOpAKMHATEI B TpocTpancTse. Cymma
BEKTOPOB, YMHOXKEHHE BEKTOpA HA YKUCIIO, YTOJI MEXIY
BeKTOpaMHu. KoJutnHeapHbIe 1 KOMIIJIaHAPHBIE BEKTOPBI.
CkansipHO€ ITpou3BeieHne BEKTOpoB. Teopema o
Pa3I0KEHUH BEKTOPA 110 TPEM HEKOMIUIAHAPHBIM
BekTopaM. CKalsipHOE IPOU3BECHHE BEKTOPOB B
KoopauHaTax. [[puMeHeHne BEKTOPOB NPU PELICHUH
3a/71a4 Ha HAXOXKJICHUE PACCTOSIHUM, JUTUH, TUIOIIAIEH 1
00BEMOB.

CreneHu U KOpHH. 15 Pemenue 3a1a4 ¢ HCNOJIb30BaHUEM CBOMCTB CTENEHEH U
CreneHnnble QyHKIMHU KOpHEH, MHOTOWIEHOB, IIPe00pa30BaHuil MHOTOYJIEHOB
U IpOOHO-paIIMOHATBHBIX BRIpaXKeHHH. ["padudeckoe
peleHyre ypaBHeHUI U HepaBeHCTB. Hynu GpyHkiumy,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTb.
Haubonbiiee n HauMeHbllee 3HaYeHUE PYHKINU.
[Tepuonnueckue GpyHkIuu. YeTHOCTh U HEYETHOCTD
¢ynkuuit. Cnoxxssle QyHKIHU.

CreleHb ¢ NeiCTBUTENBHEIM II0Ka3aTelIeM, CBOICTBA
CTETICHHU.

CrenenHas QyHKIIMS U €€ CBOMCTBA U TpaduK.
HppanmoHnansHble ypaBHEHUS.
I'paduueckue metoas! peuieHus: ypaBHeHU. CucTeMbl
UppalMOHANBHBIX YPaBHEHUH.

[TonsiTie o HenpepbIBHBIX QYyHKIUAX. TOUKH
9KCTpeMyMa (MaKCHMyMa U MMHUMYMa).

IMoka3arenbHas U 30 I'paduueckoe pemienne ypaBHeHHH 1 HepaBeHCTB. Hymu
Jorapupmuyeckas (bYyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

$yHKIMH MOHOTOHHOCTh. Hanbomnpliee 1 HauMeHbllIee 3HaYCHHE

¢bynkuuu. [lepuoanueckue Gpynkuuu. YeTHOCTD U

HEYEeTHOCTh PyHKIMHA. CrokHbIe PYHKINU.
IIpocreiimne noka3zaTenbHbIE YPABHEHUS U

HepaBeHcTBa. [lokazarenbHas QyHKIMS U €€ CBOMCTBA U

rpadux.

Jlorapudm uuncma, cBoiictBa norapudma. Jlecarnanbrit
norapudm. Yucno e. HarypanbHslii 1orapugm.
[IpeobpazoBanue norapupMUIECKuX BbIPAKEHUH.
Jlorapugmuueckue ypaBHEHHs U HEpPaBEHCTBA.
Jlorapudmnueckas GyHKIUS U ee CBOMCTBA U rpaduK.




I'padpuaeckue meTonp! penieHus ypaBHeHUH .CHCTEMBI
MOKa3aTeIbHBIX U JIOTapu(PMUUECKUX YpaBHEHUU U
HEPaBEHCTB.

[lonsatue o HenpephIBHBIX QYHKIUAK. TOUKH
JKCTpeMyMa (MaKCUMyMa U MUHHUMYMa).

Metoa koopauHAT B
NPOCTPAHCTBE

19

Pemenue 3a1a4 ¢ moMoOILIbI0 BEKTOPOB U KOOPAMHAT.
BekTopsl 1 koopanHAaTHI B ipocTpancTBe. Cymma
BEKTOPOB, YMHOXKEHHE BEKTOpA HA YHUCIIO, YTOJI MEXIY
BekTopamu. KommnHeapHble 1 KOMIUIaHAPHBIE BEKTOPBHI.
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB B KOOPAMHATAX.
[IpumeHeHne BEKTOPOB IMPU PEIICHUH 3a/]a4 Ha
HaXO0XJACHUE PACCTOSIHUM, JUIMH, TUIOIIAIed U 00bEMOB.
YpaBHeHHe MJI0CKOCTH B pocTpaHcTBe. Dopmyna st
BBIYMCIICHUS PACCTOSHUS MEKy TOUYKAaMHU B
MIPOCTPAHCTBE.

Tena BpaleHnus

14

Tena BpaieHus: MWIMHIP, KOHYC, OCHOBHBIE CBOMCTBA
IIPSIMOTO KPyroBOI'O LIMJIMHAPA, NPSMOT0 KPYrOBOTO
KoHyca. M300paxxeHue Ten BpalieHus Ha IUIOCKOCTH.

[TpencraBienne 06 yceueHHOM KOHYCE, CeUeHHs KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepes
BEPLIUHY), CeUEHUs LUIMHPA (MapauIeibHO U
NEpIEeHIUKYISpHO ocH). Pa3BepTka nunuHapa u

KOHYycCa.

[Tpocreiimye KOMOMHALIMY MHOTOTPAHHUKOB U TEJ
BpalleHUsI MeXly co0oi. Beruncnenue nemMeHToB
MPOCTPAHCTBEHHBIX (puryp (pedpa, TuaroHasu, yribl).
[Inomanp MOBEPXHOCTH NPSIMOIO KPYroBOrO LIUIUHAPA,
IpsIMOro KpyroBoro konyca. [lono6uslie Tena B
npoctpancTBe. COOTHOIIEHUS MEXY ILIOMAIIMU
noBepxHocTel MoJ0OHBIX Tes. CeueHus mapa.
[Tnomans noBepxHocTH mapa. Ilogo6Hble Tena B
npoctpancTBe. COOTHOMIEHUS MEXK Y ITOMAISIMU
HOBEPXHOCTEH MOJAO0OHBIX TEJl.

YpaBHeHue chepbl B IPOCTPAHCTBE.

ITepBooGpa3nas n
HHTerpaji

11

[TepooOpaznas. [lepBooOpa3Hbie 37IEMEHTapHBIX
¢yskuii. [Inomanas KpUBOJIMHENHOMN Tpanenuu.
®opmyna Herotona-JleitOnuma. OnpeneneHHbIN
uHTerpan. Berancnenue niomanen miockux Guryp u
00BEMOB TeJI BpaIllEHUs C TOMOIIBIO HHTErpaa.

JIeMeHTbI
MaTeMaTH4YeCKoM
CTATUCTUKH,
KOMOMHATOPHKH M TEOPUH
BepPOSITHOCTEM
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Pemenue 3amau Ha TabimuHoe U rpaduuecKoe
npeJcTaBiIeHre JaHHbIX. Vcnonbp30BaHue CBOMCTB U
XapaKTEPUCTHK YUCIIOBBIX HAOOPOB: CPEIHUX,
HauOOJBIIETO U HAMMEHBIIIETO 3HAYSHH S, pa3Maxa,
nucnepcuu. Pemenue 3a1a4y Ha onpeJielieHne YacTOThl U
BEPOSITHOCTH COOBITHH. BbIuncienue BeposTHOCTEH B
OTIBITaX C PABHOBO3MOYKHBIMH JJIEMEHTAPHBIMH
ucxoaamu. Pemenue 3a1a4 ¢ npuMeHeHUEM
KOMOWHATOpHKH. Perrenne 3a1aq Ha BRIYHCIICHUE
BEPOSITHOCTEW HE3aBUCHMBIX COOBITHI, IPUMEHEHNE
(bopMyIIBI CITOKEHHS BEPOSITHOCTEH. Pemenne 3amay ¢
IpUMEHEHHEM uarpamm Diiepa, JepeBa
BeposSTHOCTEH, hopmynbl beprymnu.




VYcioBHas BEpoATHOCTB. [IpaBuiio yMmHOKEHUS
BeposiTHOCTEN. DOpMyI1a IOJIHON BEPOSITHOCTH.
JIMCKpETHBIE CllydaliHble BEJTMYHUHBI U PACIPEICIICHUS.
HesaBucumMmele cirydaiinele BelnuuHbl. Pacnipenenenue
CYMMBI Y IIPOU3BEICHMS HE3aBUCUMBIX CIIy4aiHbIX
BEJIMYMH.

MareMaTtnueckoe 0’KMIaHUE U TUCIIEPCUs CIIy4alHON
BEJIMYUHBL. MaTeMaTndecKoe 0XKUAaHUE U TUCIIEPCUs
CYMMBI CITy4alHBIX BEIW4YUH. [ eomeTprueckoe
pacupeneneHre. bUHOMHAIBHOE pacpeeleHUe U €T0
CBOMCTBA.

HenpepsiBHbIE City4yaliHble BenM4UHbL. [oHATHE O
IUIOTHOCTHU BEPOATHOCTH. PaBHOMEpHOE
pacupeneneHue.

IlokazarenapHOE pacnpeneacHue, ero napaMeTpsl.
IlonsiTre 0 HOpManbHOM pactpezaeseHny. [Tapamerpsl
HOpMAaJIbHOTO pacnpezaeneHus. [Ipumepsl cirydaiiHbIX
BEJINYUH, IIOJJYNHEHHBIX HOPMAJIBHOMY 3aKOHY
(mOrpeuIHoCTh U3MEPEHHM, POCT YETIOBEKA).
HepasenctBo UebOnimena. Teopema bepuymiu. 3akon
O0bINX Yrcesl. BRIOOPOYHBII METO H3MEpPEHHS
BeposiTHOCTEH. PoJib 3aKoHa OOJIBIIMX YUCEN B HAyKe.

O0BEMEI TE
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[Tonstue 06 o6beme. OO6BeM MUPaMUIBI U KOHYCA,
pu3Mbl 1 WIHHPA. [T0100HbBIE TeNa B IPOCTPAHCTBE.
CooTHOIIeHHS MeXAy 00beMaMH MOAOOHBIX TeTl.

YpaBHeHus: U HepaBeHCTBA.
Cucrembl ypaBHeHUH 1
HEPABEHCTB

16

Pemenue 3a1a4 ¢ MCIOJIBb30BaHNEM CBOWCTB CTEIICHEHN U
KOpHEH, MHOTOWIEHOB, ITPeoOpa30oBaHnil MHOTOYJICHOB
1 ApOOHO-pallMOHATIBHBIX BhIpaXeHUH. Moy uncia u
€ro cBoiicTBa. Pemenne 3a1a4 Ha ABM)KEHUE U
COBMECTHYIO pa0OTy C MOMOIIBIO JINHEHHBIX U
KBaJIpaTHBIX YPaBHEHUH U UX cucTeM. Pemenue 3anad ¢
MTOMOLIBIO YHCIIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB
C O/IHOI epeMeHHOH, ¢ IPUMEHEHUEM H300paxeHus
YHCIOBBIX MPOMEXYTKOB. Pelienue 3aaau c
UCTOJIb30BAaHUEM YHCIIOBBIX (DYHKIMH U UX IPaUKOB.
Hcnonp3oBaHne CBOMCTB U Irpa)KOB JTMHEUHBIX U
KBaJPaTUYHBIX (QYHKIUI, 0OpaTHON
IPONOPLUMOHANIbHOCTU U QpyHKIMH .['paduueckoe
pellieHnEe YpaBHEHUI 1 HEPABEHCTB.

MeTto MHTEpPBAJIOB JIsl pEIIEHNs HEPABEHCTB.
I'paduueckue MeTO bl peLIeHUs] YpaBHEHUH U
HEpaBEHCTB. PellleHne ypaBHEHU U HEPABEHCTB,
CoJIeprKalIiX NEPEMEHHYIO 1101 3HAKOM MOJYJIS.
CucreMbl OKa3aTeIbHBIX, TOTAaPUPMUUECKUX U
MppalMOHATIBHBIX ypaBHEHU. CHCTEMBI
MOKa3aTeNbHbBIX, JOrapu(MUIECKUX HEPABEHCTB.
YpaBHEHMSI, CUCTEMBI YPABHEHUH C TAPAMETPOM.

IloBTOpPEHME
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Pewenue 3a0au ¢ ucnonvzosanuem npoyenmos,
Mmooyneu yucen. Pewernue 3a0au ¢ ucnonv3osanuem
ceolcme cmenenell U KOpHel, MHO20UJIeHO8,
npeoopaz08anuil MHO2041eH08 U OPOOHO-PAYUOHATLHBIX

BbIDANHCEHU.




Pewenue 3a0au c ucnonvszosanuem epadycrnou mepoi
yena. Mooyns uucna u e2o ceoticmaa.

Pewenue 3a0au na 0sudicenue u coemecmuyro pabomy c

NOMOWbIO TUHEUHbIX U K8AOPAMHBIX YPAGHEHUU U UX
cucmem. Pewenue 3a0au ¢ nomowbro yuci08ulx
HEepaseHCcma U CUCHeM HepaseHCcma ¢ 0OHOU
nepemMeHHOU, ¢ NPUMeHeHUeM U300PANHCeHUS YUCTOBbIX
NPOMEIHCYMKOB.

Pewenue 3a0au c ucnonvszosanuem yucnosvix yHKyuil
u ux epaghuxos. Hcnonvzosanue ceolicma u epagurkos
JUHEUHBIX U K8AOPAMUYHBIX (DYHKYULL, 0OpaAmHOU
nponopyuonanrbHocmu u pyuxyuu . I paguueckoe
peulerue ypasHeHuli U HepageHcma.
Tpuzonomempuueckas OKpyIHCHOCHb, pAOUAHHAL Mepa
yvena. Cumyc, KOCUHYC, MAH2eHC, KOMAH2EHC
npou360abH020 yena. OCHO8HOEe MPUSOHOMEMPUYECKOe
mooHcoecmeo u ciedCmsusi u3 He2o. 3HaveHus
mpueoHomempuyeckux gyuxyuil ons yenos 001, 3001,
4501, 6001, 9001, 18001, 27000, ( pao). @opmynsi
CILOJHCEHUSI MPULOHOMEMPUYECKUX PYHKYULL, hopmynsl
npugedenust, hopmyivl 080UHO20 APSYyMEeHMA..
Tpuconomempuueckue ynkyuu . QyHKyus .
Csoticmesa u epaguxu mpueoHomempuueckux Qyukyuil.
Ilpocmetiwue mpueoHomempuieckue ypasHeHus.
Pewenue mpuconomempuyeckux ypasnenui.
IIpocmetiwue nokasamenvhvie ypasHeHus u
Hepasencmaa. IlokazamenvHas yHkyus u ee ceolicmea
u epagux.

Jloeapugm yucna, ceoticmea nocapugma. [lecamuunwiii
noeapugpm. Yucno e. Hamypanvuwiii nocapughm.
IIpeobpazosanue nocapu@muueckux 8bipaxiceHui.
Jlozapupmuueckue ypasnenus u HepaseHcmada
HUppayuonanvnuvle ypasnenus.

Memoo unmepsanos 05 peuieHus HepageHCcma.
Cucmemvl noKasamenbHbix, 102apUPMuiecKux u
uppayuoHanbHulx ypagueHuil. Cucmemsl
NOKA3aMEeNbHbIX, 102APUPMULECKUX HEPABEHCMS.
VYpaesnenus, cucmemol ypagnenuii ¢ napamempom.
Kacamenvnasn k epagpuxy ¢pynxyuu. I'eomempuueckuii u
@uzuueckuti cmuvicn npoussooHou. Ilpasuna
ougpepernyuposanusi.

Hccneoosanue snemenmapHuix yHKyull Ha MoKy
9KCmpemyma, Haubonvuiee U HauMeHbulee 3HaueHue ¢
nomMowbio npouzeooHou. Ilpumenenue npousgoo0Hol npu

peueHuu 3a0a.

Ilepsoobpasnas. Ilepeoobpasnvie snemenmapHbix

Gynxyuii. Ilnowaow kpusorurelnou mpaneyuu.

@opmyna Heromona-Jleiibnuya.
Iloemopenue. Pewenue 3a0au ¢ npumeneHuem c8ocme
@ueyp na nrockocmu. 3a0ayu Ha 00KA3amenbLCmeo u
nocmpoeHnue KoHmpnpumepos. Hcnonvsosanue 6

3a0auax npocmetiux joeuieckux npasui. Pewenue




3a0au ¢ UCNONIL30BAHUEM MEOPeM O MPeYeObHUKAX,
COOMHOWEHUTI 8 NPAMOY20IbHBIX MPEY20bHUKAX,
GPakmos, césa3aHHbIX ¢ YemvlpexyeoibHuKamu. Pewenue
3a0au ¢ UCNONbL308AHUEM (PAKMOB, CEA3AHHDBIX C
OKpyoicHocmamuU. Pewenue 3a0au Ha uzmepenus Ha
NIOCKOCMU, 8blulUCIeHue OnuH u niowjaoell. Pewenue
3a0au ¢ NOMOWbIO 8eKMOPO8 U KOOPOUHAN.
Paccmosanus mexcoy ¢pucypamu 6 npocmpancmee.
Teopema o mpex nepneHoOuKyIapax.
Mnozcoepannuxu. Ilapannenrenuneo. Ceoticmaa
NPAMOY20NbHO20 napaiieienunedd. Teopema
THughacopa 6 npocmpancmse. [lpuzma u nupamuoa.
Ipasunvhas nupamuoa u npasunvras npuzma. llpsvas
nupamuoa. Inemenmol NPU3Mbl U RUPAMUODL.
Tena epawenus.: yurunop, KOHyc, cghepa u wap.
Paszeepmra yununopa u kouyca.
Buiyucnenue snemenmos npocmpancmeenuvix gueyp
(pebpa, ouazonanu, yenwi).
ITnowaow nosepxnocmu npaguibHO NUPAMUObL U
npsimotl npusmoel. [lnowads nosepxnocmu npsamozo
KPY208020 YUIUHOPA, NPAMO20 KPY208020 KOHYCA U
wapa.
Obvem nupamuowvl u KOHyca, npusmsbl U YUIUHOPA.
Obvem wapa.

Ilooobnvie mena 6 npocmpancmeae. CoomHouieHus
MedHcoy niowaoamu nogepxHocmel u 0ovemamu
no00OHbIX mel.

Ipumenenue 6ekmopos npu peweHuu 3a0ay Ha
HAaxoxcoenue paccmosiHutl, O1uH, niowaoeli U 00bemos.

Bcero
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