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TIPUHATO VTBEPXXJIEHO
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PABOYASI NMPOTPAMMA Ha 2023- 2024 yyeOHblii T
j3(0) MaTeMaTuke (YriyOJIeHHBIM YPOBEHD)
(mpeamer)

Knacc 11
KonnuaecTBo yacos Ha rox Bcero 238 u.;
B HEJEIO 7 Y.

[1naHOBBIX KOHTPOJBHBIX padoT 12 | 3a4eToB , TECTOB ,

J1abopaTOPHEIX paboT , TIPAKTHYIECKUX padoT ,
n1abopaTOPHBIX OTBITOB , DKCKypcui ,

HHOE

(Yka3aTh KOHKPETHO 9YTO UMEHHO)
KoanuectBo AIMUHUCTPATUBHBIX KOHTPOJbHBIX pa60T

PABOYAS ITPOTPAMMA

Aurebpa 1 Havayia MaTeMaruyeckoro ananusa. CoopHuk padounx nporpamm.10-11 kmaccsl: yueOHOE Tocobue
g yudTeneid  o0meoOpa3soBaTelbHbIX  OopraHm3anuii:  0a30Bbeli M yruIyOJIEHHBIA  YPOBHH./COCT.
T.A.bypmuctpoBa. — M.: IIpocsemenne, 2018 I'eomerpus. COopuuk paboumx mporpaMm.l10-11 kmacchl:
yyeOHOe 1ocoOMe i yudTenel oOmeoOpa3oBaTelbHbIX OpraHM3aliii:  0a30BbIA M YIIyOJEHHBIHA
ypoBHH./cocT. T.A.BypmuctpoBa. — M.: IIpocsemenne, 2018.

(mosiHOE HA3BaHWE, ABTOP, H3AATEIbCTBO, IO/ H3TIAHMS)
YMK.
- Yuebuuk. MaTemMaTuka: aareOpa W Hayajga MaTEMaTHYECKOrO0 aHalu3a, reoMeTpus. Anredpa u
HavaJla MaTeMaTHYecKoro aHanmms3a. 11 kmacc: yyeOHMK i 00I11e00pa3oBaTelbHBIX OpraHM3aIUn:
OazoBelil 1 yriryonenHsiii yposau/ C.M.Huxkonsckuii, M.K.ITotanos, H.H.Pemeruukos u ap. — M.:
IIpoceemenue, 2018 r. MaremaTuka: anreOpa M Havajlla MaTEMaTHYECKOI'O aHaIM3a, T'€OMETPHS.
T'eomerpus.10-11 kmaccel:  y4eOHHMK JJg  00IIeoOpa3oBaTelbHBIX OpraHM3aliiii:  0a30BBIM WU
yrayouennsii yposau /JI.C.Atanacsa, B.®.byry30B u np.- M.: IIpocserenne, 2018 r.

(mostHOE Ha3BaHMeE, ABTOP, H3IATEIbCTBO, IO/ H3IAHNUS)

- Kaura ns yuurens

Ilotanos M.K., IlleBkun A.B. AareOpa ¥ Haya—Jia MaTeMaTH4YecKoro aHannsa: KHura Juist yuuTess.
11 xnacc (6a30BbI M IpodwisHbIA ypoBHH). . — M.: TIpocsemenne, 2018 r. Caaksu B.I. u ap.
Wsvyuenne reomerpun B 10-11kmaccax. Meron. pekoMenmanuu K yueOHuKy. KHura juis yumrens. —
M.: IIpocBemenue, 2017 1

(mo1HOe Ha3BaHUe, ABTOP, H31ATEIbCTBO, FO/ H3/IAHHS)
- Jlumaktuueckue Matepuaibl 1o mMaremartuke Juis 11 kmacca.
[Totanmos M.K., IlleBkuu A.B. AareOpa W Haua—Jia MareMaTHYECKOro aHamm3a: JIMIaKTHYECKHE
MaTtepuanabl. 11 kmacc (6a30BbIH M npoduabHbli ypoBHH). — M.: IlpocBemenue, 2017 r 3us B.I'.,
Meiinep B.M., baxaukckmii A.I'. T'eomerpusa. Jumaktuueckue Marepuanbl.10-11xkmace. — M.:
IIpocBemenue, 2017 1.

(mosiHOe Ha3BaHME, ABTOP, H3/IATEIbCTBO, IO/ H3IAHNUS)

- KOHTpOHBHBIe 1 CaMOCTOATCIIbHBIC pa6OTBI
(mostHOe Ha3BaHMe, ABTOP, H3ATEIbCTBO, IO/ H3IAHHUS)

- JlononaurensHas auTeparypa http://www.fipi.ru - mopran nHGOPMALMOHHON ITOIIEPIKKA
JsivunkoBa Hatanes BragumuposHa (BeICInas KBaIM(DHUKAIIMOHHAS KATETOPHSI)

((I)I/IO MOJIHOCTBIO, 10J’KHOCTh, KBAIM(UKALMOHHAST KAaTeropus) (Tmonmnuce)


http://www.fipi.ru/

[TnanupyeMsble pe3yabTaTsl OCBOCHUs Y4eOHOIrO INpeaMmera
N3yuenne maremaruku B 11 kitacce 1aét BO3MOXKHOCTb JOCTHIKEHUS yUaIIUMUCS CIEAYIOIIMX PE3YJIbTATOB!
JIMYHOCTHBIE:
- c(hopMUPOBAaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; KPUTHUYHOCTH MBILIUICHUS, YMEHUE PAaCIO3HABATb
JIOTMYECKU HEKOPPEKTHBIE BBICKA3bIBAaHUSI, OTIINYATh TUIIOTE3Y OT (aKTa;
- TOTOBHOCTH M CIIOCOOHOCTB BECTH JUAJIOT C IPYTUMHU JIIOAbMHU, JOCTUTATh B HEM B3aMMOIIOHUMAHUS, HAXOAUThH OOIIHME eI U COTPYIHHYATh JUI UX
JOCTHKCHMUS;
- HaBBIKM COTPYIHHYECTBA CO CBEPCTHMKAMHM, AETHMM MIIAQJIIEr0 BO3pacTa, B3pOCIBIMH B 00pa30BaTesIbHON, OOIIECTBEHHO IOJIE3HOU, yueOHO-
UCCJIE0BATENBCKOM, IPOCKTHON U IPYIMX BHJAX JCSATCIBHOCTH;
- TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHUCIIE CAMOOOpPA30BAHMIO, HA IMPOTSHKEHUU BCEH KHM3HHU; CO3HATEIILHOE OTHOUIEHHE K
HeNpepbIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIIEIIHOM NMpodeccuoHaabHOM U 00111eCTBEHHOMN 1eATENbHOCTH;
- 3CTETUYECKOE OTHOIIIEHHE K MUPY, BKIIIOUas 3CTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO TBOPUYECTBA;
- OCO3HaHHBIM BbIOOp Oyaymiedl mpodeccuu M BO3MOXKHOCTb PeajH3allMd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOILEHHE K NpodeccuoHaIbHON
JESITEIbHOCTH KaK BO3MOXKHOCTH y4acTHs B PELIEHUH JIMYHBIX, OOLIECTBEHHbBIX, FTOCYIAPCTBEHHBIX, O0OIIECTBEHHBIX IPOOIIEM;
MeTanpeIMeTHbIe:
- YMEHHE CaMOCTOSTEJIHO OINPEIEIATh IEU CBOEro OOydYeHHus, CTaBUTh U (OPMYIUPOBATH Ul ceOsl HOBBIC 3agadM B y4€Oe M IO3HABAaTEILHON
NESATEIBHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOEH I103HABATEIILHOM 1E€ATEIbHOCTH;
- YMEHHE CaMOCTOSATEIBHO IJIAHUPOBATh MYTH JOCTHIKEHUS II€JIei, B TOM YHCIIE aJIbTEpPHATUBHBIC, OCO3HAHHO BHIOMpaTh HambOosee 3((eKTUBHBIC
CrocoOBI pelIeHNs y4eOHBIX U IT03HABATENILHBIX 3a]1ay;
- YMEHHE COOTHOCHUTHb CBOU JIEHCTBHUS C IJIAHUPYEMBIMU pe3yJabTaTaMH, OCYLIECTBIISITh KOHTPOJb CBOEH NEATEIbHOCTH B MPOLECCE TOCTHIKEHUS
pe3yinbTara, ONnpeaeNsaTh CIocoObl AEHCTBUI B paMKax HPEJIOKEHHBIX YCIOBUN M TpeOOBaHMH, KOPPEKTHUPOBATH CBOU JIEHCTBUS B COOTBETCTBUU C
MU3MEHSIOIIENCS CUTYaLUEH;
- YMEHHUE OLICHUBATh NPaBUJILHOCTh BBIIOJHEHUs Yy4eOHOU 3a/ja4M, COOCTBEHHBIE BO3MOXKHOCTHU €€ PeLeHMS;
- BJIQJICHHME OCHOBAMM CaMOKOHTPOJISl, CAMOOILIEHKH, NMPUHATHS PELICHUH U OCYIIECTBIIEHUS OCO3HAHHOIO BbIOOpa B yuyeOHOW U MO3HABATEIbHOMN
NESTENBHOCTH;
- YMEHHE TNPOIYKTHUBHO OOIIAThCS U B3aUMOJAEHMCTBOBaTb B IPOLECCE COBMECTHOM JESTENbHOCTH, YYWUTHIBaTh IMO3ULUU JPYTUX YYAaCTHUKOB
NesITeIbHOCTH, 3PPEKTUBHO pa3periarb KOH(QIUKTHI;
- BJlaJICHUE HaBbIKaMU MO3HABATENbHOMN , y4eOHO-MCCIIEA0BAaTEIbCKOM U MPOEKTHON J1€ATEIbHOCTH, HaBbIKAMU pa3pellieHus NpooieM; ClioCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEJIbBHOMY TIIOUCKY METO/IOB PELIEHUS PAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOAOB [TO3HAHMS;
- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOM HMH(OPMalMOHHO-NIO3HABATEILHOW JESATENIbHOCTH, BKIIIOYash YMEHHE OpPUEHTUPOBAThCS B
Pa3IMYHBIX UCTOUYHUKAX MHPOPMAIH, KPUTUYECKH OLICHUBATh U MHTEPIPETUPOBATh HH(POPMALIUIO, TOJIy4aeMYIO U3 Pa3IMYHBIX HCTOYHUKOB;
- YMEHME HCIOJIb30BaTh CPEACTBAa MH(POPMALMOHHBIX U KOMMYHHKAlMOHHbIX TexHonoruil (MKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHU3aIlMOHHBIX 3a/ad C COOJIOeHHNeM TpeOOBaHUN HPrOHOMHMKH, TEXHUKUM O€30MacCHOCTH, T'MTHEHBI, pecypcocOepekeHHs, IMPaBOBBIX U
ACTETUYECKUX HOPM, HOpM MH(OPMAIIMOHHOI 0€3011aCHOCTH;
- BIIaJICHUE S3BIKOBBIMU CPEJCTBAMH — YMEHHE SICHO, JIOTUYHO U TOYHO U3J1ararb CBOIO TOUYKY 3PEHUs, UCIOIb30BATh aJI€KBaTHBIE SI3bIKOBBIE CPE/ICTBA;



- BJIaJICHHE HaBBIKAMH IO3HABATENLHOW pe(dIeKcHH KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBHI M MBICIMTENBHBIX NPOLIECCOB, MX PE3yIbTaTOB U
OCHOBAHMH, IPAHUI] CBOETO 3HAHUS M HE3HAHUS HOBBIX ITO3HABATEJIBHBIX 3a/1a4 M CPEJCTB UX TIOCTUKEHHUS;

npeaMeTHble (YITyOJCHHBIA YPOBEHB):

-c(hopMUPOBAHHOCTH MPEJICTABICHUM O MaTeMaTHKe Kak O METOZAE MO3HAHUS ACHCTBUTEIBHOCTH, MO3BOJISIOIIEM OIUCHIBATH M HU3ydaTh peallbHbIE
IIPOLIECCHI U SIBJIEHUS, OCO3HAHUE POJIM MaTeMaTHKU B pa3BuTuu Poccuu U Mupa; BO3MOXHOCTb IPUBECTU MPUMEPHI U3 OTEUECTBEHHON U BCEMHUPHOM
HCTOPUU MaTEeMaTUYECKUX OTKPBITHMH M MX aBTOPOB; XapaKTE€PHU30BaTh BKJIAJ BBIIAIOIIMXCA MaTeéMaTUKOB B Pa3BUTHE MATEMAaTHKU M MHBIX HAY4YHbIX
obJacreii;

-c(hopMUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKe KaK YaCTH MUPOBOM KyJIbTYpbl U O MECTE F'€OMETPUM B COBPEMEHHOM LIMBHIIM3ALUM, O CIIoco0ax
OIMCAHUS Ha MaTeMaTHUYECKOM SI3bIKE SIBJIEHUM peanbHOI0 MUPA;

- c(pOPMHUPOBAHHOCTh IPEJICTABICHUA O MareMaTH4YeCKUX IMOHATUAX KaK O BAXHEHIIMX MareMaTH4eCKHX MOJEIAX, MO3BOJSAIOUIMX ONUCHIBATh U
U3y4daTh pa3HbIE MPOLECCHI U SIBICHUS; TOHUMaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IIOCTPOCHUSI MaTEMAaTUYECKUX TEOPUIL;

-c(hopMUPOBAHHOCTH IMPEICTABICHUNA O HEOOXOIUMOCTH JOKa3aTeNIbCTB MPU OOOCHOBAHMM MAareMaTHYEeCKHX YTBEPXKIEHUH U POJU aKCHOMAaTUKU B
IIPOBEJICHUH JIEAYKTUBHBIX PACCYKICHUI;

- c(OpMHUPOBAHHOCTh IMOHATUHHOIO ammapara [0 OCHOBHBIM pa3liellaM Kypca IeOMETpPUM; 3HAaHUS OCHOBHBIX TeopeM, (OpMyl U YMEHHUS HX
PUMEHSTH; YMEHUS JI0Ka3bIBaTh TEOPEMBI H HAXOJUTh HECTAHJAPTHBIE CITOCOOBI PEIICHUS 33/1a4;

- ¢(hOpMHPOBAHHOCTb YMEHUI MOJIEIUPOBATh PeaibHbIE CUTYAIH, UCCIEI0BATh IOCTPOESHHBIE MOJIEIH, HHTEPIIPETUPOBATh MIOJYYEHHBIH PE3yIbTaT;

- BJAJCHHE TEOMETPUYECKUM S3BIKOM; pAa3BUTHE YMEHMsI MHCIIOJIb30BaThb €ro JUisl ONUCAHUS IMPEAMETOB OKPYKAIOIIEro MHpA; pa3BUTUE
IPOCTPAHCTBEHHBIX MPEICTaBICHUH, N300pa3UTEIbHBIX YMEHHM, HABBIKOB T€OMETPUYECKUX TOCTPOCHUH;

- BJaJICHUE METOJaMH J0Ka3aTeJbCTB U AJITOPUTMOB PELICHUS; YMEHUE UX NPUMEHSTh, MPOBOAUTH JOKA3aTeiIbHbIE PACCYXkIECHUS B XOAE PELICHUS
3ajad;

- BJIQJICHUE OCHOBHBIMU TOHSATUSMHU O IJIOCKUX U MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTYpax, UX OCHOBHBIX CBOMICTBax; c(hOpMHPOBAHHOCTb
YMEHUS paclio3HaBaTh Ha 4epTekaxX, MOJAEISIX U B PEalbHOM MHpE reoMeTphueckue (Urypbl; MPUMEHEHHE U3YyYEHHBIX CBONCTB I€OMETPHUECKHUX
¢buryp u hopMya 175 pelIeHUs] TeOMETPUUECKHX 3aJa4 U 33/1a4 ¢ IPAKTUUECKUM COJIEpIKaHUuEM;

- BJIaJICHHE HaBbIKAMHU MCIIOJIb30BaHUs TOTOBBIX KOMITBIOTEPHBIX ITPOrpaMM IPH PEeLLICHUHN 3aj1ad;

- BJIaJICHUE CTAaHAAPTHBIMU IPUEMaMU PELICHUS PallMOHAIBHBIX U UPPallMOHAIbHBIX, TOKA3aTeNbHbIX, CTETIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN U
HEPABEHCTB, UX CUCTEM;

- copMHpPOBaHHOCTH MPEICTAaBICHUM O Npoleccax U SBICHHUSAX, MUMEIOIIUX BEPOSTHOCTHBIM XapakTep, O CTaTUCTUYECKHUX 3aKOHOMEPHOCTSIX B
pearbHOM MHUpPE, 00 OCHOBHBIX NMOHATHUSAX AIEMEHTAPHON TEOpUU BEPOSTHOCTEH; COPMUPOBAHHOCTh YMEHUN HAXOAWTh U OLIEHUBATh BEPOATHOCTHU
HACTYIUIEHHSI COOBITHI B MPOCTEUIINX MPAKTUUYECKUX CUTYAI[USX U OCHOBHBIE XapaKTEPUCTUKH CIy4YailHBIX BETMYHH;

- ¢(hOpMHUPOBAHHOCTH IPEICTABICHUI 00 OCHOBHBIX NMOHATHUAX MaTeMaTHUECKOTO aHaju3a M UX CBOMCTBAX, BIAJCHHE YMEHUEM XapaKTepu30BaTh
noBesieHne QYHKIIMMA, UCTIOIb30BaHKE MMOYyYEHHBIX 3HAHUH JJIsl ONMCAaHUS U aHAJIN3a pealbHbIX 3aBUCMOCTEH.



BbIlTyCKHUK Hay4duTCA:

OIIpeeJIATh 3HaUeHUE (PYHKLIUY 110 3HAYSHUIO apryMEeHTa IIPU pa3IMyHbIX clIoco0ax 3aaHusl (pyHKIMHY;

CTpOUTH rpauKN U3YICHHBIX (DYHKITHI, BEIOTHATH MpeoOpa3oBanus rpaduKos.;

OIHCHIBATH 110 TPaPUKy U 10 (hOpMYyJIe TTOBEICHUE M CBOHCTBA (PYHKIIHIA;

pemaTh ypaBHEHUs, IPOCTEHIITNE CUCTEMbl yPaBHEHUI, HEPAaBEHCTBA, HCIIOIB3ys CBOMCTBA (PYHKIMHA U UX rpadudeckre npeacTaBIeHus;

WCTIONIb30BaTh MPHOOPETEHHBIE 3HAHNS M YMEHUS B IPAKTHYECKON IATEIbHOCTH U TIOBCETHEBHOMN JKU3HU JUIS:

OIMCAHMUS C TOMOIIBI0 (DYHKIMH pa3IHYHBIX 3aBUCUMOCTEH, IPeICTaBICHUs UX rpaduuecKy, HHTePIpeTalnuy rpa(uKoB peanbHbIX MPOIECCOB;

pelaTh palyoOHaJIbHbIE, II0KA3aTeNIbHbIE M JIOTapU(MHUUECKUE YPABHEHHs M HEPAaBEHCTBA, UPpAlMOHAJIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS, HX
CHCTEMBI; I0Ka3bIBaTh HEPABEHCTBA;

pelaTh TECTOBBIE 3a/1a41 C IOMOIIBIO COCTaBJICH!Us YPaBHEHUN U HEPABEHCTB, MHTEPIPETUPYS Pe3yJIbTaT ¢ y4eTOM OrpaHUYEHHH yCI0BUH 3a/1auy;
n300pakaTh Ha KOOPJMHATHOM IUNIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH U HEPABEHCTB C ABYMS MEPEMEHHBIMU M MX CHUCTEM; HAXOAUTh MPUOIMKEHHbIE
peleHus ypaBHEHUH U UX CUCTEM, HCIO0JIb3Ys IpapuuecKuii MeTox;

pelaTh ypaBHEHHUs, HEPABEHCTBA U CHCTEMBI C IPUMEHEHHEM IpapUIecKux MpeCcTaBIeHUH, CBOMCTB (DyHKINH;

WCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOW NESATEIBHOCTH U TOBCEIHEBHOW KU3HH [UIS IMOCTPOSHHS U UCCIENOBAHMS MPOCTEUIINX
MaTeMaTHYECKUX MOJIEIIEH;

COOTHOCHUTH TUIOCKHE T€OMEeTpUYecKrue (DUTyphl M TPEXMEpHbIE OOBEKTHI C UX OIMHUCAHUEM, YEpTeXKaMu, U300pKEHHUSMH; pa3uvaTh U aHAIU3UPOBATH
B3aMMHOE paclojiokeHue Gpuryp;

n300pakaTh reoMeTpuuecKue (GUrypsl U Teja, BBIMOIHATH YEPTEX MO YCIOBUIO 3a/1a4H;

pelaTh reoOMeTpHUECKHUE 3aJauu, ONMPasiCh Ha U3yUYEHHbIE CBOMCTBA INIAHMMETPUIECKUX U CTEPEOMETPUUECKUX (DUTYp U OTHOILIEHUH MEX Ty HUMU
NPUMEHSIS anredpanyeckuii 1 TPUrOHOMETPUYECKHH anmapar;

MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHHUS PU PEIISHUH 33/]1a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI Kypca;

BBIUUCIIATh JIMHEHHBIE 3JI€MEHTHI M YIJIbl B INPOCTPAHCTBEHHBIX KOH(QUIYypalusx, 0ObeMbl M IUIOIIAIAM IMOBEPXHOCTEH HPOCTPAHCTBEHHBIX TNl W MX
MPOCTEUIINX KOMOMHAIIHH;

NPUMEHSTHh KOOPAWHATHO-BEKTOPHBIA METOI 1715l BHIYMCIICHUS] OTHOILIEHH, PACCTOSHHIA U YTJIOB;

CTPOUTH CEYCHUSI MHOTOTPAHHUKOB U M300pakaTh CEUSHHS TeJl BPAIICHUSI.

WCTIOJIb30BaTh MPHOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTHYECKON JIEATEIILHOCTH U TIOBCETHEBHOMN JKU3HU JUIS:

ucclieoBaHus (MOACTHUPOBAHUS ) HECIOKHBIX MTPAKTUYECKUX CUTYAIMd HA OCHOBE M3Y4YEHHBIX (DOPMYJ U CBOWCTB HTYD;

BBIUUCIICHHE JUIMH, IUIOIIAZe M 00bEMOB pealbHBIX OOBEKTOB NPH PEUICHWH MPAKTUYECKUX 3ajay, UCIOJIb3Ysl MpPU HEOOXOAMMOCTH CIIPABOYHUKU H
BBIYUCIIUTENbHBIE YCTPONCTBA.

BBINTyCKHHK IIOJIy4UT BO3MOKHOCTb HAy4UThHCS:

COBEpPILLIEHCTBOBATh OMNBIT MOCTPOEHHS U HUCCIECNOBAaHMUSA TI€OMETPUUECKUX (UIyp A ONUCAHUS U PEIICHUs NPHUKIAIHbIX 3ajad, 3aJad U3 CMEXHBIX
JTUCLUILINH;

BBINOJIHEHHUS M CAMOCTOSITEJIbHOIO COCTAaBJICHHsI AJITOPUTMHUUYECKUX MPEANUCAHUN U MHCTPYKLUI Ha T€OMETPUUYECKOM MaTepHUalle; BBIIOJIHEHUS PACUETOB
MPAaKTUYECKOTO XapaKTepa; UCIIOIb30BaHNS T€OMETPUIECKUX (POPMYIT M CAMOCTOATEIBHOTO COCTaBIeHHUs (POpMyIT Ha OCHOBE 00OOIIEHHUS YACTHBIX CITy4aeB U
HKCIIEPUMEHTA;

CaMOCTOSITETILHOM paboThl ¢ UICTOUHUKAMH HHpOpMaLuH, 0000IIEHUS U CUCTEMAaTH3alluH MTOJTyYeHHON HH(OpMAIMK, UHTETPUPOBAHUS €€ B IMYHBIN OIIBIT;



MPOBEJICHUST JIOKA3aTeIbHBIX PACCYXJICHUU, JIOTHYECKOTO OOOCHOBAHWS BBIBOJIOB, PA3IUYCHUS JOKA3aHHBIX M HEAOKA3aHHBIX YTBEPKICHUM,
apryMEHTHPOBAHHBIX U AMOLMOHAILHO YOEIUTENbHBIX CYKICHUM;

COLEPXAHUE YUEBHOI'O ITPEJIMETA

[ToBropenue 164

@dyuknum u ux rpapuku 12 4

Onementapubie ¢yHKiuu. OOMacTh ompeneneHuss U 06iaacTe U3MeHeHus: (yHKUuU. OrpaHMueHHOCTh (YHKIUH. YeTHOCTh, HEYETHOCTh (DYHKIIHU.
Ilepuonuunocte ¢yHkuuil. IIpomexxyTku Bo3pacTaHus, yObiBaHus (yHKUuHU. [IpomexkyTku 3HaKONOCTOSHCTBa M Hynmu ¢yHkuuu. VccnemnoBanue
(GyHKIUH ¥ TOCTpOeHHE UX TPa(UKOB AeMEHTapHBIMU MeTogamMu. OCHOBHBIE clIOCOOBI MpeoOpazoBanus rpadukoB. ['padukn GyHKIMH, conepKammx
Monynu. ['paduku coKHBIX QYHKITHA.

IIpenes pyHKuMu U HenmpepbIBHOCTH 64

ITonarue mnpenena ¢ynkuuu. OpHocTopoHHHME mpenensl. CpoiictBa mpenenoB ¢(yHkumid. [lonsartue nenpepbiBHOCTH (yHkIMHU. HempepblBHOCTB
aNeMeHTapHbIX (QyHKUWH. HenpepsIBHOCTH (DYHKIIMI B TOUKE, HA MHTEpBaje, Ha oTpe3ke. Pa3priBHbIC QyHKIMH.

OO0parHble pyHkuuu 8 4

[Tonsatue oOparHoil QyHKIMH. B3anmuo oOparnbeie ¢yHkmmu. OOparHble TpUrOHOMEeTpUYeckne (yHKIMHU. IIpumMepsl MCHOIB30BaHUS OOpPATHBIX
TPUTOHOMETPUUYECKUX (DYHKLUH.

IMpousBoanasi 13 u

[Tonatue npousBoaHoil. IIpousBonnas cymmsl. IlpousBoanas pasHoctu. HenpepbplBHOCTH (GyHKLMH, uMerommx pousBoanyto. duddepenuuann.
[TpomsBoanast mpomsBeneHus. [IpowsBomHas yacTHoro. [Ipow3BomHbie 3nMeMeHTApHBIX (GyHKIMHA. [Ipow3BomHas cioxkHoi ¢(yHKuu. [TpowsBomHas
00paTHON (QPYHKIUH.

Ipumenenne npoussoanoii 20 y

MaxkcuMyM 1 MUHUMYM (QyHKIMH. YpaBHeHHe KacareabHo. [TpubnmkenHsie BerunciaeHus. Teopemsl o cpeqHeM. Bo3pactanue u yobiBaHue QYHKIHUI.
[Ipon3BoaHbIE BBICHIMX IMOPSJIKOB. BBIMYKIOCTH W BOTHYTOCTH Tpaduka (QyHKUIMU. DKCTpEMYM (QYHKIHU C €IMHCTBEHHOW KPUTHUYECKOW TOUKOM.
3agaun Ha MAKCUMYM U MUHUMYM. AcUMNTOTHL. J{poOHo-nmuueiHas pynkuus. Iloctpoenue rpadukoB GyHKIUN ¢ TPUMEHEHUEM TPOU3BOIHOM.
IlepBooOpa3unasi u unrerpaj 10u

[Tonsarue nepooOpaznoii. Ilnomane kpuBoaMHENHON Tpaneruu. OnpeneneHHb nHTErpai. [IpubiamkeHHOe BEIYUCIIEHHE ONPEIeIEHHOIO HHTerpaa.
®opmyna Hetotona — JleiiOnuna. CBoiicTBa ornpeneieHHbIX MHTerpanoB. [IpuMeHeHne onpeneneHHbIX UHTETPaJoB B T€OMETPUUYECKUX 3a/adyax U
¢bu3nUecKux 3a1a4ax.

PaBHOCHJIbHOCTDH YPaBHEHHIi 1 HepaBEeHCTB 8 4

PaBHOCUIIBHBIE TIpe0Opa3oBaHMsl YpaBHEHHUH uepe3 BO3BEJCHHE YPaBHEHMs B HEUETHYIO CTENEHb M M3BJIEUEHHE KOPHS HEUETHOH CTeneHH M3 00eux
yacTed ypaBHeHHs. PaBHOCUIIbHBIE TMpeoOpa3oBaHMsS YpaBHEHHUH uyepe3 JiorapuMUpOBaHUE MOKA3aTeNbHOTO YpaBHEHMs. PaBHOcHUIIbHBIE
npeoOpa30BaHUs HEPABEHCTB Uepe3 U3BJICUEHHE KOPHS CTENEHU h U3 00eHX yacTell HepaBeHCTBA.

YpaBHeHust — ciaeacTeus 44

ITonsatue ypaBHeHMs — ciieAcTBUs. Bo3BeneHne NpocTednX ypaBHEHHUI B YETHYIO CTelleHb. Bo3BeieHNE ypaBHEHHUS B UETHYIO CTENIEHb COJEPKALINX
norapu@mbl, TOKa3aTeabHble W TpUroHomerpudeckue ¢GyHkiuu. [loTeHuupoBaHue morapu@muueckux ypaBHeHui. Jlpyrue mpeoOpa3oBaHus,
NPUBOJAIINE K YPAaBHEHUIO — CleACTBUIO. [IprMeHeHHe HeCKONbKUX MpeoOpa3oBaHUi, MPUBOAAIIMX K YPABHEHHUIO-CIIEACTBUIO Ha IpHUMEpe
IpoCTeHINNX ypaBHEeHHH. [IpuMeHeHue HEeCKOIBKHMX IpeoOpa3oBaHuil, NPUBOMAAIIMX K YPAaBHEHHMIO-CIEACTBUIO Ha NPHUMEpE JIOTapU(PMUUECKUX U
MOKa3aTesIbHBIX ypaBHEeHU. [IpuMeHeHne HECKOIBKUX MPeoOpa30BaHui, MIPUBOIAIINX K YPAaBHEHUIO-CIIEACTBUIO.



PaBHOCHIbHOCTH YPaBHEeHHI U HepaBeHCTB cuctemam 104

OCHOBHBIE TOHSTHS PABHOCWJIBHOCTH YpPaBHEHHWW W HEPABEHCTB cHCTeMaM. PelleHue ypaBHEHUN C MOMOIIBID CHUCTEM. YpaBHEHUS BHUIA
f(a(x))=1(B(x)). Pemenue HepaBeHCcTB ¢ momotibio cuctem. Hepasencrsa Buna f (o (x)) > f (B(x)).

PaBHOCHJILHOCTH YPABHEHHIT HA MHOKeCTBAX /4

BosBenenne ypaBHEHHS B UYETHYIO CTENCHb. YMHOKEHHE ypaBHeHHS Ha (yHKuio. Jlpyrue mpeoOpa3oBaHus ypaBHeHWH. [IprMeHEHHE HECKOIBKHX
npeoOpa3oBaHuid. YpaBHEHHUS C JOMOTHUTEIBHBIMU YCIOBUSIMH.

PaBHOCHJIBHOCTH HEPABEHCTB HA MHOXKeCTBAX 74

OcCHOBHBIE TIOHSITUS PABHOCHJIBHOCTH HEPABEHCTB HA MHOXKeCTBaX. Bo3BeneHue HEpaBEHCTBA B YETHYIO CTENEHb U YMHOXKEHHE HEPAaBEHCTBA Ha
¢byukuuto. Hectporue HepaBeHcTBa. Bo3BeneHue HepaBeHCTB B YETHYIO CTENeHb. Bo3BeneHHe HEPAaBEHCTB B UYETHYIO CTENEHb. YMHOXCHHE
HepaBeHCTBa Ha (QyHKuuM0. Jlpyrue mpeoOpa3oBaHus HepaBeHCTB. lIpuMeHeHne HecKONbKHX mpeoOpa3oBaHuil. HepaBeHCTBA ¢ JAOMONHUTEIBHBIMU
ycinoBusiMu. Hectporue HepaBeHCTBa.

MeToa npoMe:KyTKOB /1JIsl ypaBHeHUii u HepaBeHcTB. 10 4

VYpaBHenust ¢ monynsaMu. HepaBenctBa ¢ momynsimMu. MeTo HHTEPBAIOB IS HEMTPEPHIBHBIX (DYHKITHIA.

Hcnouab3oBanue cBOMCTB (yHKIMI PU pellICHNH YPABHEHHUI H HEPABEHCTB. 5S4

Hcnonbs3oBanue obnacteli cymecTBoBanus pyHkuuu. Vcrnonb30Banrue HeoTpUIaTeaIbHOCTH GYyHKIUH. Mcrionb30BaHEe MOHOTOHHOCTH U SKCTPEMYMOB
¢bynkuuu. Mcnonp30BaHue CBOWCTB CHHYCA U KOCHHYCA.

CucreMbl ypaBHEeHHMH ¢ HECKOJIbKUMHU HEU3BECTHBIMU. 94

PaBHocunbHOCTE cucteM .Cuctema-cienctsue. MeTo 3aMeHbl HEM3BECTHBIX. PacCyKeHus ¢ YMCIIOBBIMU 3HAYCHUSIMU TIPU PEIICHUH YPAaBHEHUM U
HEPABEHCTB.

YpaBHeHUsI, HEPABEHCTBA U CUCTEMBI € MapaMeTpoM. 6 4

VYpaBuenus ¢ napamerpom. HepaBeHnctBa ¢ mapamerpom. CHCTEMBI ypaBHEHUN € TapaMETPOM. 3a/1auu C YCIOBUSIMHU.

Adaredpanyeckasi popMa U reoMeTpuYecKasi MHTEPNPeTAIUs] KOMILJIEKCHOT0 Yuciaa. 34

Anrebpandeckass gopma KoMmIuiekCHOro uwucia. ComnpspkeHHblE KOMIUIEKCHBIE 4YHclia. [eoMeTpuueckass HWHTEpHpeTalus KOMIUIEKCHOTO YHcIa.
Tpuronomerpuyeckasi popMa KOMILUIEKCHBIX YHce. 24

Tpuronomerpudeckas popma KOMIIJIEKCHBIX YUCET.

Kopuu mHorouwienos. [loka3arejsbHas (popMa KOMILUIEKCHBIX YHCe. 29

Kopuu maorowienos. [lokazarensHas opma KOMITJIEKCHOTO YHCIIA.

BexTtops! B npocTpancTBe 10 4

[Tonsitue BekTOopa B mpocTpaHCTBE. PaBeHCTBO BEKTOPOB. CIOKEHHWE M BBIUUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KoMiuianapHsbie
BEKTOPBI.

MeToa KoopaMHAT B mMpocTpaHcTBe 18 u

[IpssMmoyronbHas cucremMa KoopAauHaT B mnpocTpaHcTBe.KoopauHatel BekTopa. CBs3b MEXAY KOOpAMHATAMU BEKTOpa M KOOpAUHATAMU
touek.IIpocreitmue 3amaun B koopauHaTax.CKalsgpHOE MPOU3BEICHHE BEKTOPOB.BBIUMCICHUE YTIIOB MEXAY MPSAMBIMH H TIOCKOCTSIMU. Y paBHEHHE
MJIOCKOCTH. [ BHOKEHUSI.

Tena Bpamenus 15 4

Hunmuugp. Ilnomane moBepxHoctn nmiuHapa.Konyc. I[lmomane moBepxHOCTH KOHyca. YcedeHHBIM kKoHyc.Cdepa u map. YpaBHeHHE CQeEpHl.

Bzaumnoe pacnionoxenne chepsl u iockoctu. KacarenbHas miuockocTs k cdepe. [Tnomans cheps.
O0neMbI Tea 15 4



[Tonsatue o6bemMa u ero coiicTBa. OOBEM NPSIMOYTOIBHOTO Mapajuienenumeaa. CpoiicTBa 00beMa NpAMOYroIbHOTO napajuienenumena. Oobem npsmon
npusMbl. O0beM 1mMHApPa. O0beM HakJIOHHON mpu3Mbl. O0beM mupamuabl. O0beM koHyca. OO0beM ycedeHHOM mupamuabl. O0beM yCEUeHHOTO
konyca. O0beM mapa u wiomaab chepbl. OObEeMBbI MAPOBOTO CETMEHTA, MAPOBOTO CIIOA U IIAPOBOTO CEKTOPA.
@®opMbI TEKYHIET0 KOHTPOJISI YCIIeBAeMOCTH U (D)OPMbI IPOMEKYTOUHOM aTTeCTAlNM

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS B CIEAYIONINX (popMax:

a) yCTHasl MpoBepKa — YCTHBIM OTBET 00YYaroIIerocsi Ha OJIUH WJIM CUCTEMY BOIPOCOB B popme Oecenbl;

0) mrcbMeHHas! MPOBEpKa — MMUCbMEHHBIN OTBET 00yYaroIIerocsi Ha OJIMH MM CUCTEMY BOIIPOCOB (3a/1aHuil);

B) KOMOMHHUPOBAaHHAs TPOBEPKA — COUETAaHHWE MUCHbMEHHBIX U YCTHBIX (DOPM MPOBEPOK;

T') 3alUTa IPOCKTOB, MPE3CHTAIUI.

1) aIMUHUCTPATUBHbIE KOHTPOJIbHBIE PaOOTHI 32 MOJIYTOJHE, TO/I.

dopma NpOMEKYTOUHON aTTECTALUN — TECTUPOBAHHUE.



KanennapHno- TemaTnyeckoe nianuposanne. 11 kinace
8 uacoB B Hezento, Bcero 264 yacos (33 yueOGHbIC HemeH)
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IloBTOpPEHME 16 IloBTOpUTE  mpHEMBI U MeToAbl BbUHcIeHH ¢ | Pabora ¢ TekcTom
M Croii N 1 JEUCTBUTENBHBIMU UHCIAMM, pEIIeHHs ypaBHEH W U | ydeOHuKa, pabora B
HOXCCTBA THCEIL. LBOUCTBA NCHCTBHTEIBHEIX HEPaBEHCTB PA3NMYHBIX THUIOB. Brnademsv komnemenyusmu: | TETPamH,
Hncer. MO3HABATEIFHONH KOMMYHUKAaTHBHOW, WH()OPMANMOHHOW W | MHAMBUAyaIbHAas
IlepecranoBku. Pa3smemmenus. Coueranus. 1 peIeKCHBHOM; pewamb caedyiowue JcusHenno- | pabota,
npakmuyeckue 3a0auy CaMOCTOSTENBHO IPHOOpETaTh M | CaMOCTOSTENbHAs
3anadn ¢ [EeNOYNCIICHHEIMI HEH3BECTHBIMH. 1 NPUMEHATh 3HAHUS B PAa3IMYHBIX CUTyallWsx; paborare B | pabora, TEKymuit
PAIHOHATBHEIE YDABHEHHS ¥ HEPABEHCTEA 2 Tpymnmax;  apryMEeHTHPOBaThb M OTCTaMBaTh CBOIO TOYKY | TECTOBBII
CHCTEMBI PALHORATHHEIX YPABHEHHI U HEPABEHCTB. 3pEHHs;  yMETh CIIyIIaTh JPYIHMX; HU3BJEKaTh Yy4EOHYIO | KOHTPOIIb.
nHGOpPMAIMI0O HA OCHOBE CONOCTaBHTENBHOrO aHamu3a | DopmupoBaHHe
Kopuu u€tHOIi 11 HEUETHO CTETIeHEe . 1 00BEKTOB. HABBIKOB
CBoiicTBa KOpHEH CTETICHH N. camoaHaJIn3a u
CaMOKOHTPOJIS
CremneHu U TOTapuQMEL. 1
IloxazarensHas u norapudmudeckas GyHKIUT U UX 1
rpad UK.
IIpocreiimue mokaszarenpHbIe, JJOTapuPMIUIECKUE U 1
TPUTOHOMETPUYECKHE YPABHEHUSL.
IIpocreiimme mokaszarenpHbIe, JIoTapuPMHIECKUE U 2
TPUTOHOMETPHUIECKHE HEPABEHCTBA.
OCHOBHBIE METO/IBI PEIICHUS YPaBHEHUH U 1
HEpPaBEHCTB.
TpuronomeTprdeckie GYHKIUH YACIOBOTO 1
apryMeHTa.
TpuronomeTpuyeckie GopMyIbl. 2
BxonHoit KOHTPOJIB 1 14.09
§ 1 @ynkyuu u ux zpaguxu 14
1.1-1.2 | DnemeHTapHbIe QYHKINH . OBnageTs MeTOJaMH McciieioBaHus (GyHKINH U mocTpoenust | OpoHTanbHas
O6nacth onpezeneHus 1 061acTb X TpadUKOB, TMOHATHAMH obmacti ompeneneHus, | paboTa ¢ KiIaccom,
m3MeHeHns1 pyHKuKu. OrpaHUIeHHOCTh 2 obnactu3HaueHus:  (QYHKUUHM;  HMETh  MOHATHE 00 | paboTa ¢ TeKCTOM
GbyHKIMH. OTPaHUYEHHOCTH (PYHKIMHM, HAXOJUTh 00JIaCTh OINpE/IeNieHust | ydeOHuKa,
U 00nacTh 3HAUCHUH 3JIEMEHTAPHBIX (YHKLHUH, CIOXKHBIX | MpaKTHYecKas
13 q ¢GyHKuMii,  WM3y4uTh ~ MOHATHS  YETHOW,  HEYETHOMH, | pabora,
. €THOCTb, HEUETHOCTb, IEPHOIUIHOCTh 2 [ePHOIHUECKOH S —.

byHKUHiL.
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1.4 IIpomesxyTkH BO3pacTaHus1, yObIBaHUS, 2 OyHKIMH, TOKa3bIBaTh YETHOCTH, HEYETHOCTD TIpe3eHTaLH.
3HAKONOCTOSIHCTBA U HYJIH (pyHKIIUH (yHKIMH, HaXOMUTH ITIEPUOA, IPOMEXYTKH MOHOTOHHOCTH
GyHKIUH, HYTH (QYHKIUH, HCCIEI0BaTh (QYHKIHUU U CTPOUTH
1. Hccnenosanu KIUH ¥ IOCTPOCHH ;
5 ceneno € GynKI OCTPOCHHE 2 UX TrpadUKM DJIEMEHTAPHBIMU METOJAaMH, HCCIICIOBAThH
HX TpaMKOB HIEMEHTapHBEIMI METOJaMHI
paduKoB MeMeRTap eroa GYHKIME M CTPOMTh HMX TpapUKUd  3IEMEHTAPHBIMH
1.6 OCHOBHbIE CIIOCOGHI PEOBPA3OBAHIS ) METOJaMH, YMETh IIPUMEHSITHOCHOBHBIE IPE0OpPa30BaHU
rpauKoB rpaduKoB, CTPOUTH TpaduKy GYHKIHH, ComepKaIInX
MOJYJIH, CTPOUTh TpadUKd  CIOXKHBIX  (QYHKIUH,
17 I'pacpuxi QyHKIMHA, CORCPIKAIIAX MOTYIIH. 2 UCIIOJB30BAaTh NPHOOpETCHHbIE 3HAHMS M YMEHHSI B
18 T padHKH CTOKHBIX dyHKIH MPaKTUIECKOH AESATENFHOCTH U MTOBCETHEBHOM KHU3HH
2 Bnaners KOMIIETCHIUSAMHU:I03HABATEIbHOM,
KOMMYHUKAaTHBHOW, HH)OPMALMOHHOH U peIICKCHBHOM.
§2. Ipeoen gynxyuu u 6
HenpepvieHOCHb
2.1 Ilonsatue npenena GpyHKIHH 1 M3yautp u ycBouTh TmOHATHS mpenena ¢yHKoud u | OpoHTambHAS
HETIPepBIBHOCTH (PyHKIMM B TOUKE M HA HHTEpBaje, MOHATHE | paboTa ¢ KiiaccoMm,
2.2 OmHOCTOPOHHHE TIPEIEITBI 1
npenena (QyHKIMM, TOHATHE OJHOCTOPOHHETO Tperena, | paboTa c TEKCTOM
23 CBoifcTBa npenenos QyHKIuii 1 CBOICTBa NPe/IeI0B; HAXOANTD TIPee y4eOHuKa, paboTa y
(YHKIMY B TOYKE, PACCMOTPETh MOHSTHS HENPEPBIBHOCTH | JTOCKU M B TETPAIsX,
2.4 ToHsTHE HENPEPEIBHOCTH (YHKIIHH 1 (yHKIMY B TOYKE,Ha WHTEpBaje, Ha OTPE3Ke, NMPOMEXYTKH | MCIIOIb30BaHHE
25 HenpepIBHOCT 37eMEHTAPHBIX dyHKIHi 1 HETIPEPBIBHOCTH JIEMEHTaPHBIX NpEe3eHTAINY,
¢yHKOME, — TOHATHE pa3pbIBHON (YHKIUM, NPHBOJUTH | MPAKTHYECKas
2.6 PazpeiBHBIE QyHKINT 1 MIPUMEPHI Pa3pBIBHBIX GyHKIHHA, UCIIONB30BaTh | padoTa ¢ pa3HBIMH
NpHOOpEeTeHHbIE 3HAaHMS M YMEHHS B MPAKTUYECKOH | MCTOYHUKAMH
JeATeIbHOCTH M TIOBCEAHEBHOM KHU3HMU. nHpopmarmn
§3. OopaTHbIe PyHKIHHT 8
31 Tlonsarue obpatHO#t QyHKIUH 1 Wzyunts noHsTHEe QyHKINU, 0OpaTHOMN TaHHOM, OpoHTanbHAS
32 B 6 5 Hay4UThCAHAXOAUTH(QYHKIHMIO, 0OpPaTHYIO JaHHOM paborTa ¢ KiaccoMm,
. 3aUMHO OOpaTHEIe KIUH o
p bymxu HOHSATHE 00PAaTHOM (YHKIIUH; paboTa ¢ TeKCTOM
3.3 OGpaTHBIe TPHTOHOMETPHIECKHE 9 HaxoIUTh QYHKIMIO, 0OpaTHYIO TaHHOH, 0OpaTHbIC y4eOHHKa, padoTta y
(QyHKIHH TPUTrOHOMETpUYECKHe (HYHKIMHU, UX CBOHCTBA; JIOCKM U B TETPALLX,
HAyYHUTBCS CTPOUTH TPaMKM 0OPATHBIX rpymmosas paboTa
34 TIprMepE! HCTIOTE30BAHNS OOPATHEIX 1 TPUTOHOMETPHYECKHUX (HYHKIUH, UCTIONB30BATh
TPUrOHOMETPHYCCKUX ByHKLHIE nproOpETCHHBIC 3HAHNUS U YMECHUS B MPAKTUIECKON
Koumponvnasn paboma Ne 1no meme « DyHKUNU. 141 ACATENLHOCTH H HOBCETHEBHOM JKU3HHU. 07.10
CgoiicTBa HyHKIMH»
I'naBa IV. BekTopbl B IpocTpaHcTBE 10
38-39 | IlomsTHe BexTOpa B MpOCTpaHCTBE. PaBeHcTBO 2 W3yunTh MOHATHE BEKTOpa B IPOCTPAHCTBE. , paBeHCTBO | DpoHTanbHas

BEKTOPOB.

BEKTOPOB ,CJIOKECHUE U BBIYUTAHUE BEKTOPOB, YMHOXCHUE

paborta ¢ kaccom,
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40-41 | CnoxeHHe U BEIYHTaHUE BEKTOPOB. 2 BEKTOPA Ha YUCIIO. paboTa ¢ TeKkcToM
42 v .Bnaners KOMIIETEHIHSMHU: TIO3HABATEBHOH, | ydeOHHUKa, paboTa y
MHOXEHHE BEKTOpa Ha YHCIIO. . . .
OKCHHE BEKTOD cno 2 KOMMYHHUKaTUBHOH, HH(OPMAlMOHHOW W pPeQIEKCUBHON; | HOCKH U B
4345 | K ) perath cleyroIue KN3HEHHO-TIPAKTHYECKHE
- MILTaHapHBIE BEKTOPEL.
0 PHBIC BEKTOP 3a/1a4M:CaMOCTOSTENBHO MPHOOPETaTh U NMPUMEHATh 3HAHMS
Pemenue 3agau no teme «BeKTOpsI B IPOCTPAHCTBE» 2 B PasiIMHBIX CHTyalHsX.
I'naBa V.MeToa KoopaIuHAT B IPOCTPAHCTBE 18
46 IIpssimoyronbHas crcTeMa KOOPAWHAT B IPOCTPAHCTBE. 1 BitageTs MOHATHAME BEKTOPHI U UX KOOPAUHATEL;
4748 | K C YMETb BBITIOJIHATH ONIEPAlUy HaJl BEKTOpaMHu; o
- HHATBI BeKTOpa. CBsI3b MEXKIY K HHATaMH HTaJIbHAS
OOPIUTHATBI BEKTOPA 3b MEALY KOOpAHHATA HCHOJIb30BaTh CKAJSIPHOE ITPOU3BEICHHE BEKTOPOB NPH POHTATIbHA.
BEKTOpa ¥ KOOPMHATAMH TOYEK. 2 P —— paboTa ¢ Kaccom,
2
HNPUMEHSTh YPaBHEHHE IUIOCKOCTH, YOPMYITy paccTOsHUS p a6gTa ¢ TekcroM
49 Tpocreiiiye 3a1a4u B KOOPAMHATAX. 3 MEXKJLy TOUKAMH, YPaBHCHHE Cephl IPH PEIICHHH 3a1at; YHCOHHKA,
HNPUMEHSATH BEKTOPHI U METOJ KOOPJIMHAT B IIPOCTPAHCTBE
50-51 | CkamsipHOE MPOM3BEICHHUE BEKTOPOB 3 IIpH PelIeHNH 3a1aH.
52 Brruncnenue yrioB Mexay IPsIMBIMH U TUTOCKOCTSIMU 3
53 YpaBHEHHE MIOCKOCTH 3
54-58 | JIBmkenus 1
KontponeHas pabora Ne 1 o Teme «BekTops! B 1 28.10
HPOCTPAHCTBE»
Ananusz kowmponwvHot pabomwl. Paboma nao 1
owubKamu.
§4. [IponsBoxanas 16 dpoHTanbHAsS
pabora ¢ Kaccom,
N N paboTa ¢ TeKCTOM
4.1 TToHsTHE NPOM3BOIHOA. 1 @DopMyIHpOBaTh OMNPEIENCHHE MPOU3BOMHONW  (yHKIHH, S —
. )
BBIUHMCIIATh TPOU3BOJAHBIC 3JIEMEHTAPHBIX HKLIUHA 110
4.2 [TpousBoanas cymmsl. [IponsBoanas 2 P b by HHANBULyaIbHASL
¢dopmynam, mpuMeHATh mpaBmia auddepeHIHpoBaHUT U paGoTa (KapTouKH-
PasHOCTH. 3aIUCHIBATE MX B CHMBONMYECKOH  opme. CocraBmsts | AZlaHHs)
4.3 HenpepbIBHOCTD (pyHKIIHH, HMCIOIIIX 1 ypaBHEHHe KacaTeNbHOU K rpaduky npocteitnreil GpyHkuun B '
npousBoaHy0. AnddhepeHmman. JaHHOM TOYKE.
CrnocoOCTBOBATh YCTAHOBICHUIO O0YJAIOIIUMUCS CBSI3H
4.4 IIpou3BoAHas MPOU3BECHL. 3 MEXY PE3YIbTATOM YUYEHHUS U €€ MOTUBOM.
IIpou3BozHas 4acTHOTO. Pa3BuBaTh JIOrMYECKOE U KPUTUUECKOE MBILLIIIEHUE, KYIbTYPY
45 TIpOU3ROMHEIE HTEMEHTAPHEIX dyHKIIHHA 2 pedn, criocobOCTH K YMCTBEHHOMY 9KCIIEPUMEHTY.
dopmupoBath HHTEIUICKTYaIbHYIO 4EeCTHOCTB u
4.6 IIpousBogHas cnoxxHOH QyHKIMN 3 00BEKTHBHOCTD, CIOCOOHOCTH K IIPEOJIOICHUIO
- MBICIIUTEIBHBIX CTEPEOTUIIOB, BHITEKAIONIUX UX OOBIICHHOTO
4.7 IIpousBonnas obpaTHOH QyHKIMN. 2

OIIbITA.




Bunsr yueOHoi Jara Koppexk
2
S JeATeIIBHOCTH ™
< <
a, S T Dopmupyemsie YV ]| poBKa
S
28 Conepixanune yueGHOro MaTepuaJia g
(=] ; B
== )
o z
=
g IT I
3 PEAMETHBL |\ o NYHOCTHBIE Ilnan dakrt
eTanpeaMeTHbIe VY
= e VYL P A vy
Konmponvnas paboma Ne 2 no meme 1
«IIpouszeoonasy
Ananusz koumponvHot pabomvl. Paboma nHao 1 25.11
owubKamu.
§5 IIpumeHeHue NPOU3BOIHOI 24
51 MakcuMyM 1 MUHUMYM (QyHKIUN 1 HaxomuTh ¢ TOMOIIBI0 IPOU3BOAHOM MPOMEIKYTKH
ObIBaHHS M BO3pacTaHus (QYHKIIMU, TOUKH SKCTPEMyMa U
5.2 VYpaBHeHHe KacaTeIbHON 4 Y P . ¢y ; R
9KCTPEMYMBI (YHKIIMH; TI0 HOJIYYCHHBIM JTAHHBIM CTPOUTH
5.3 TpuGaMKEHHbIE BEIMUCTEHUS 1 rpaduk GyHKIHH. Vcroap30BaTh IpU MOCTPOSHUH YETHOCTD
1 He4€THOCTh (QYHKIMH. Perath 3a1a4n Ha HaXOXKICHUE
5.4 Teopemsr 0 cpennem 1 HanOOJBIIEr0 ¥ HAaMMEHBIIIETo 3HaAYeHUI Ha OTpe3Ke U Ha ®pouTanbHas HuarsocTi.
MHTepBaJe. paboTa ¢ Kiaccom, pabota
55 BospacTane 1 yGbiBarue hyHKii BocnuTeiBaTh KauecTBa JUYHOCTH, 00ECIIEUHBAIOIIINE pabora ¢ TeKCToM
COLMATTbHYI0 MOOMIIBHOCTH, CITIOCOOHOCTH MTPUHUMATH y4eOHuKa,
2 CaMOCTOSITEIILHBIE PEIICHUSI. UHAWMBUYyaJIbHAS
DopMHPOBATh Ka4€CTBA MBIILICHHUS, HEOOXOUMBIC IS pabota (KapTodKH-
aJlanTaliy B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIECTBE. 3a/laHus).
56 TIpOW3BOMHEIE BEICIINX MOPSIKOR 1 Pa3BuBaTh HHTEPEC K MATEMATHIECKOMY TBOPUECTBY,
MaTeMaTHIEeCKHEe CIOCOOHOCTH.
5.7 BrimykitocTs 1 BOTHYTOCTB Tpaduka 1
byHKIUH
5.8 DkcrpeMyM QYHKIMU C €INHCTBEHHOMH 2
KPUTUYECKON TOUKOH
5.9 3agaun Ha MAKCUMYM 1 MHHHUMYM 4
5.10 AcumnoTsl. J[poGHo-nHeiHas QyHKIms 1
5.11 Tloctpoenne rpadukoB GYHKIHIA C 4
IIPUMEHEHHEM NPOU3BOIHON
5.12 Koumponvuas paboma Ne3 1 15.12
[IpuMeHeHne npon3BOAHON
Ananuz konmpoavrot pabomwl. Paboma nao 1-1
OWUOKAMU. YRIOMHUTU
Tesa BpamieHust 18
Humanap. I1nomans NOBEPXHOCTH LIMIMHAPA. 4 Ionsatne numuuapa. Ilomans noBepXHOCTH UMIMHAPA. DpoHTanbHAsA
IMonsTue KoHyca. [IoHATHE KOHYCA U €r0 JJIEMEHTOB. paborta ¢ KiaccoMm,
K - v N IInomane moBepxHocTH KoHyca. [Tnomans 6GoxoBoit HCTIONIb30BaHUE
OHyc. LLIOMAb NOBEPXHOCTH KOHYCA. ¥ CCHCHHbIN 4-1 MOBEPXHOCTH KOHYca. Y cedeHHbIH konyc. IInomans MIpe3eHTaLIH,

KOHYC.
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Coepa u map. Ypasaenne chepsl. BzanmHoe MOBEPXHOCTH yceueHHoro konyca. Cdepa u map. YpaBHeHne | paboTta B IpyImax,
pacnonoxeHue chepsl 1 miockoct. Kacarensaas 4 cdepsl. B3anmuoe pacrionoskenue cepsl u IIIOCKOCTH. paboTa y TOCKH U B
IUIOCKOCTH K cepe. [Inomans chepsl. KacarenpHhas mnockocts k cdepe. [lnontans chepsl. TeTpassx.
CaMOCTOSITENBHO MIAHUPOBATH IMYTH JOCTIKEHUS LENeH,
Pemerne sana4 jttseumm 42 OCO3HAHHO BBIOMPATh U apPryMEHTUPOBATh 3 (HEKTHBHEIC
Koumponsuas paboma Ne 2 1 CIoco0BI penreHns yaeOHbBIX U IT03HABATENbHBIX 33714, 29.12
Tena BpaweHus TPaMOTHO HM3J1araTh CBOM MBICIH YCTHO M IIMCHbMEHHO,
MPOBOJUTH aHAIN3 TEKCTA; TIOHMUMATh M HCI0JIb30BaTh
Ananuz konmpoavHou pabomul. Paboma Hao HATJISHOCT TS MILTIOCTPALIUH PHMEpOB,
OULUOKAMU YNIOMHUNL 1 apryMEHTHPOBAaTh COOCTBEHHBIE CY>KICHHSI.
§6. IlepBooOpa3Has u MHTerpaa 12
6.1 IonsTue nepBooOpasHoit 1 M3yuute noHATHE KPHUBOIMHEHHON Tpameuuu, Iuomanud | OpoHTanbHas
N KPHUBOJMHEHHOH Tpanenuy, HpOBOJUTh HH(OPMAIMOHHO- | paboTa ¢ KiiaccoMm,
6.3 Tnomans kpuBOIMHEIiHOI Tpaneuun 1 CMBICIIOBOM aHalNW3 IPOYUTAHHOTO TEKCTa B YydeOHMKE, | MCIIOIB30BAHHE
6.4 Onpe/ieneHH bl HHTEerpan 2 yJacTBOBaTh B JHajore,  INPHBOIAWTH  IPHMEPHI; | MPE3CHTALHH,
apryMEHTHPOBAaHO OTBEYaTh Ha MOCTaBJICHHBIE BOMNPOCHI, | paboTa B IpyIax,
6.5 HpubmkeHHOE BBIYKCICHHES 1 OCMBICIMBATh OLIMOKM W WX YCTPaHATh;OKa3blBaTh, 4YTO | paboTa y JOCKH H B
OIIPEACIICHHOr0 HHTETpala naHHas (YHKLIUS SIBISETCS INEpBOOOpPAsHOW JUIss JAPYrod | TeTpamsx.
6.6 dopmyna Heiotona-JleiiGuuma 3 JTaHHOM (byHKLlI/IIf; HaXOAWTh OJHY W3 NEePBOOOPA3HBIX IS
CyMMBI (yHKIMA H Tpom3BeneHHs (yHKIMM Ha 4HCIO,
6.8 [TpumMeHeHHe onpeeIeHHbIX UCTIONB3Ys. CIPABOYHBIE MAaTepHaibl; BHIBOJUTH IIPAaBHIIA
HMHTETPAIOB B TEOMETPHIECKIX U 1 OTBICKaHUS TIEPBOOOPA3HBIX; M300pakaTb KPHBOIMHEHHYIO
(u3HIecKX 3amadax Tpamlenuio, OTPAaHMYCHHYIO TpadUKaMH 3IIeMEHTapHbBIX
N (yHKIMIT;BEMMUCIATh UHTETPANl OT JIEMEHTapHOH (YHKIUH
6.7 CaoficTBa Onpe/IeNeHHEIX MHTErpaion 1 mpocTtoro aprymenta mo ¢opmyne Herotona JleiGHuna c
Koumponsuas paboma Ned. 1 MOMOIIbIO  TaONHIIBI MEepPBOOOPa3HBIX U npaBiuIl
IepBoo6pa3Has M HHTErpan UHTETPUPOBAHUSA; BBIYMCIATL IUIOIIAAL KPUBOJMHEMHON
Tparnernuu, OrPaHUICHHON MPAMBIMU X = a, X = b, ockio OX U
Ananuz xonmponsroii pabomst. Paboma 1ao rpaduKOM KBaJpaTW4YHOW (YHKIWH; HAXOIWThH IUIONIA]h
ouubKamu KPUBOJIMHEWHOW Tparenuy, OTpaHWYeHHOW mapaboiaMu; 18.01
1 BBIYHCIIITH ITyTh, TIPOMICHHBIA TEJIOM OT Hadalla JIBIDKCHUS
IO OCTAaHOBKH, €CIM HM3BECTHA €ro CKOPOCTh; IPEABUJIETH
BO3MOXKHBIE  TIOCNIEICTBUS CBOMX JEWCTBUM; BIIAJETh
HABBIKAMH KOHTPOJISI ¥ OLICHKH CBOEH JIesITeIbHOCTH.
O0beMBbI TeJ 18
ITonstue o6veMa u ero cpoiicta. O6beM BBIYUCIISITH JIMHEHHBIE SIEMEHTHI U YTIIbI B
HPSIMOYTOJIBHOTO 2 MPOCTPAHCTBEHHBIX KOHPUTYpALUSIX, 00BEMBI U ITIOIIATT

[Napannenenunena. ColicTBa o0beMa
MIPSIMOYTOJILHOTO TTapaJUIeIIeITUIIe A

MOBEPXHOCTEHW MPOCTPAHCTBEHHBIX TEJ U UX NMPOCTEHILINX
koMOuHarmit; OCO3HAHHO U NIPOM3BOJILHO BHICTPANBAThH
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O0BeM mpsMOoit IPU3MBI U IHIIHHAPA 4 pedeBbIe BEICKa3BIBAHMUS B YCTHOH U MMUCEMEHHOH (opMe.
06 - 06 DopmupoBaTh 00II¥E CIIOCOOBI HHTEIIEKTYaIbHOM A
'bEM HAKJIOHHO pu3MbL. O0beM MHpaMUAIBL. MHHHUCTpAT
06 N 0 (O) 5 pH3 © paMui 06 JEATEBHOCTH, XapaKTePHbIE [UIS MAaTEMAaTHKU U A c1p
beM KoHyca. O0beM yceueHHOH mmpamuabsl. O0beM N o HBHas
CM KOHYC CM yCCHCHHO pamMui ¢ 5 SIBIAIOIINECS] OCHOBOM MO3HABATEIBHON KYJIBTYPHI,
JEHHOTO KOHYCa. 9 KOHTpOJIbHAS
YCCHCHHOTO KOHYC 3HAYMMOH JUIS pa3IHYHBIX Chep AeITENbHOCTH. 0 5 po 03.02
OcCymecTBIATH eNenoiaraiie yuyeOHoH 3a1aui Ha OCHOBE pabora L.
OGbeM wmapa 1 mwiomans cdepbl. OGBEMBI APOBOLO COOTHECEHUS TOTO0, YTO YK€ H3BECTHO M YCBOCHO, H TOTO, YTO
CETMEHTA, IIAPOBOTO CJIOS U IIAPOBOTO CEKTOPA. 5 CIIIE HEU3BECTHO.
Koumponvuas paboma Ne 3 1+1 02.02 YILUIOTHEHHE
O0BeMbl AHanu3 KOHmponbHOU pabomel. Paboma Hao
owubKamu
§7. PaBHOCHJIbHOCTH YPABHEHHUI U HEPABEHCTB 8
7.1 PaBHOCHITEHBIE TTPE0Opa3OBaHUS
YpaBHEHUH 4
7.2 PaBHOCHIIBHEIE TPe0Opa30BaHUS 4
HEpaBEeHCTB
§8. YpaBHeHnus-caeacTeus 8
8.1 IlonsaTHE ypaBHEHHUS-CIIEACTBHA 1 Hayuntscst mpuMeHATh IpeoOpa3oBaHus, IPUBOIAIINE K
8.2 B YPaBHEHHIO-CIIEICTBUIO, N3yIUTh TOHATHE YPaBHEHHUS-
. BEJICHU BHEHUSI B YSTHYIOCTEIICHb
O3BC/ICHHC ypaBHe eTHytoctele 2 CIIE/ICTBUS; yMETh IPUBOJUTH IPUMEPHI,
NPUMEHATHL BO3BCACHUE YPAaBHEHUS B UETHYIO CTCIICHD I
83 - pelieHus ypaBHEeHHsT Ha MHO)KecTBe. OCO3HAHHO H @
) OTeHHHPVOBaHHe NOTAPHGMHIECKAX 2 IIPOU3BOJIBHO BBICTPAUBATh PEYEBBIE BHICKA3LIBAHUS B pGOHTam’HaH
YPaBHCHHMH YCTHOH ¥ MICBMEHHOH (opMe. paboTa € KIaccoM,
. UCIIOJIb30BaHUE
8.4 Jpyrue npeoGpa3oBaHus, IPUBOAALINE 1 DopmMupoBaTh 001IHE CIOCOObI HHTEIUIEKTYaIbHOH R
K yPABHEHHIO-CIIE/ICTBHIO JIeATeIIbHOCTH, XapaKTePHBIE [UIST MAaTEMATHKH p 6 1uH,
SIBJIAIOIINECS] OCHOBOH ITO3HABATENIFHON KYJIBTYPHI, pa60Ta B rpynnax,
8.5 IIpumeHeHHe HECKOBKIX NPE0OpasoBaHui, 2 3HAYMMOU JUISl PA3IMYHBIX Cep AATETEHOCTH. paboTa y I0CKH 1 B
IIPHBOJAINMX K yPaBHCHHIO-CIICICTBHIO Ocy1ecTBIATD LieNIeronaranie yueOHoH 3a/1au Ha OCHOBE TeTpaJAX.
” COOTHECEHHsI TOTO, YTO y>KE€ U3BECTHO U YCBOEHO, ¥ TOT0O, YTO
§9. PapHoCHJIbHOCTH YPAaBHEHUI U
13 el1le HEM3BECTHO.
HEPaBeHCTB cHCTEMaM
9.1 Ocnosnvie nouamus 1
9.2 Pewenue ypasnenuii ¢ nomowjpio 2

cucmem
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9.3 Pemenue ypaBHeHHI ¢ IOMOILIBIO CUCTEM
(mpomorKeHue) 2
94 Vpasuenue Buza f(a(x))=f(f(x)) 2
9.5 Perrenne HEpaBEHCTB C MOMOIIBIO 11.03 10.03,10.03
CHCTEM 2 12.03 TPEHUPOBOYH.
TECTUPOBAHUE
9.6 Perenne HEpaBEHCTB C MOMOIIBIO 11.03
cucTeM (TIPOJOJDKEHHUE) 2 12.03
9.7 Hepagenctra Buna f(a(x))> f(B(x)) 2 12.03
17.03
§10. PaBHOCH/IBHOCTH YpaBHEHU Ha 9
MHOKeCTBaX
10.1 OCHOBHbIE IOHATUSA 1 Pemats panmoHanbHble, TOKa3aTeIbHbIE U
102 B norapu(MuUecKue ypaBHEHNs U HEPaBEHCTBA, o
. BEJICHH BHEHHS B YCTH HTAJIbHAS
O3BCACHHC ypaBHE CTHYIO 2 WppalOHATIbHBIC U TPUTOHOMETPUYECKHE YPABHEHHUS, X POHTAIbHA.
CTeTeHb pabota ¢ kIaccom
CHCTEMBI;I0Ka3bIBATh HECJIOKHBIC HEPABEHCTBA;- PELIaTh ’
u HCIIONIB30BaHNE
10.3 YMHOXEHHE ypaBHEHUS Ha (yHKLUIO 1 TEKCTOBBIC 33/1a4M C TIOMOIIBIO COCTABJICHHS YPaBHEHHUH, 1 IpeserTatm
HEpaBEeHCTB, MHTEPIIPETUPYS PE3YIIBTAT C YUETOM P 6 ’
104 Apyrue npeobpasoBaHus ypaBHEHHI OTpaHMYEHHUI YCIIOBHUS 3aa4n; N300paXkaTh Ha pa 60Ta B Ipymmax,
1 KOOPJIUHATHOH MIIOCKOCTH MHOXKECTBA PEILICHUI YpaBHEHUI paboTa y A0CKH 1 B
1 HEPaBEHCTB C IBYMsI IEPEMEHHBIMU U HX CHCTEM, TOTpaAX.
105 IIpnMenenne HECKOBKUX 1 HaXOJMTb NPUOIIKEHHBIE PELIEHUS YPAaBHEHUH U UX
npeoOpa3oBaHuii CHCTEM, UCTIOJNB3Ys TPAQUUECKHI METOJT; peliaTh YPaBHEHHUS,
HEpaBEeHCTBA U CUCTEMBI C IPUMEHEHHEM IpadIecKux
106 YPaBHCHHA C JONONHUTCTBHBIMH 1 MpeCTaBIeHHH, CBOWCTB (DYHKIMH, TPOU3BOIHOIL;
yCIOBUAMU WCIIOJIb30BATh MMPHOOPETCHHBIC 3HAHUS H YMEHHS B
MIPaKTHYECKOMN ATCJIBHOCTH U ITOB HEBHOM XU3HU A
Koumponvuas paboma Ne 5 1 pa CCKOH ICATEIBHOC 0 Seﬂ CBHO SHY AT
PelneHe ypaHeHHii OCTPOCHMS! 1 HCCIIEN10BAHMS POCTEHIINX MATEMATHECKHX
MOJIeTIeH.
Hanu3 KOHMpoabLHoU pabomel. Paboma na METh IPHUMEHSITh H JIBKO T BaHHH ISl PeLIeHN .
A 0 Pab 0 1 Yme e €CKOJIbKO IpeoOpa3oBa CLICHNS] 10.03
owubramu ypaBHeHuit Ha MHOKecTBe. OCO3HAHHO M MPOU3BOJIBHO
BBICTPaMWBaTh PEUEBbIC BBICKA3bIBAHHS B YCTHOW M MUCHMEHHOH
§11. PaBHOCHIIBHOCTH HEPABEHCTB HAMHOXKECTBAX 7 bopme
11.1 OCHOBHEIE IOHATHS 1 ®opMHpOBaTh 00IIHE CIIOCOOBI HHTEIUICKTYaIbHOM
JeATeNIbHOCTH, XapaKTepPHBIE IS MATEMATHKHU U SIBIIIOIIACCS
11.2 Bos3genenue HEPaBEHCTB B YETHYIO 1 OCHOBO#H MMO3HABATEIBbHON KYJIbTYPBI, 3HAYMMOM ISl Pa3IU4HBIX
CTCIICHD cdep aesaTeTpHOCTH.
113 Y MHOKEHHE HEPABEHCTBA Ha (yHKIIHIO 1 OcyIecTBIATH LieNenonaranie yueOHoH 3a1aui Ha OCHOBE
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114 Jlpyrue npeoOpa3oBaHKs HEPABEHCTB COOTHECEHUs TOr0, UTO YK€ U3BECTHO U YCBOCHO, U TOTO, UTO ¢IIe
- HEH3BECTHO.
115 [IpumeHeHe HECKOJIBKIX MTpeoOpa3oBaHUH 1
11.6 HepasencTBa ¢ 10N0OIHUTENBHBIMU 1
YCIIOBHSAMH
11.7 Hectporue HepaBeHcTBa 1
§12. Meto NpOMEKYTKOB IS
YpaBHEHUIT U HEPaBEHCTB 10
12.1 VYpaBHEHUST C MOZYJSIMU 2 PaccMoTpeTs anropuTM penieHus ypaBHEHUs ¢ MomyisiMu, | DOpoHTanbHAs
HEPaBEHCTBA C MOJIYJISIMH, U3y4YHUTh METOJ MHTEpPBaJoB AL | paboTa ¢ KiiaccoMm,
12.2 HepasencrBa ¢ Mmogynsamu 3 .
HETIPephIBHBIX (YHKIUH. [IpHHIMATh M COXpaHATh IETH M | UCIOIb30BAHHE
12.3 MeTo/1 HHTEPBAIIOB TS HETPEPBHIBHBIX 3 3amaqn yueOHOH JEeATEITbHOCTH; OCYIIECTBIIATh | MPE3EHTAINN,
yHKIHi IUTAaHUPOBAHNE U KOHTPOIb, JOrOBapUBATHCSA M NMPHUXOIUTH K | paboTa B Ipymmax,
00IIeMy PEeIIeHUIO B COBMECTHOI AESTENEHOCTH paboTa y JOCKH U B
Koumponvhas paboma N6 1 TeTpasX.
Pewenue nepasencmes
Ananusz kowmponwvHot pabomwl. Paboma nao 1 24.03
owubxamu
§13. Mcnonb30BaHue CBOHCTB
(GYHKIMIA IpU pEIICHUN YpaBHEHUH U 5
HEPaBEHCTB
13.1- | Hcmomp3oBaHue o0OnacTell CymecTBOBaHUS (PYHKIIHH. YMeTh HCIoabp30BaTh HEOTPUIIATEIFHOCTD (DYHKITHH JJIS OpoHTanbHAS
13.2 VMcnonb3oBaHre HEOTPULIATEILHOCTH U pelLeHns ypaBHEHUH U HEPaBEeHCTB, CBOHCTBA pabota ¢ KiIaccom,
OIPaHUYEHHOCTH 2 MOHOTOHHOCTH M SKCTPEMYMOB ()YHKIIMH, CBOMCTB KOCHHYCa | HCIOJIb30BaHHE
GbyHKINH 1 cuHyca. OCO3HaHHO ¥ IIPOM3BOJILHO BRICTPAUBATh PEUEBBIC | MPE3EHTALUH,
BBICKA3bIBaHMs B yCTHOU M NMUCbMEHHOH (opme. paboTa B rpymmnax,
®dopmupoBaTh 00IIME CTIOCOOBI HHTEIEKTYaIbHOM paboTa y TOCKH U B
13.4 Hcnonp30oBaHNe MOHOTOHHOCTH U
2 JIeATeIIbHOCTH, XapaKTePHBIE [UIST MAaTEMATHKH TeTpamsx.
9KCTPEMYMOB (YHKIIUH o o
SIBJIAIOIINECS] OCHOBOH ITO3HABATENIFHON KYJIBTYPHI,
13.5 VCIoNb30BaHKe CBONCTB CHHYCA H 1 3HAUUMOM JUTS Pa3INIHBIX cep A TeTbHOCTH.
KOCHHyca OcCymIecTBIATH [eNenoIaraHie y4eOHOH 3a1a4n Ha OCHOBE
COOTHECEHHUSI TOTO0, YTO yXKE H3BECTHO M YCBOCHO, H TOTO, YTO
§14. CucteMs! ypaBHEHHUH ¢ ellle HEN3BECTHO.
HECKOJIbKMMH HEN3BECTHBIMHU 9
14.1 PaBHOCUNBHOCTB cUCTEM 23.04
2 IMPOMEXYT

OYHAA
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14.2 CucreMa-ciaeICTBHE 2
14.3 MeTon 3aMeHBI HEM3BECTHEIX 2
14.4 PaccyxeHust ¢ YHCIOBEIMY 3HAYCHUSIMU TIPU 1 ®ponranbHas
pelIeHnN ypaBHEHUIT U HepaBEeHCTB paboTa ¢ Ki1accom,
HCIIONIb30BaHUE
Kontponbhas Ta No 7 13.04
Po posbHas pado a N 1 PR —— 3.0
ICHH BHCHHH, HEPABEHCTB M X CHCTEM
eIlICHHE yPaBHEHUH, HEPaBEeHC cucre paGoTa B rpymmax,
AHanm3 KOHTPOJILHOH pabOoTHI 1 paboTa y TOCKH U B
TEeTpaJsX.
§15. YpaBHeHUS, HEpaBEHCTBA U 6
CHCTEMBI C TTapaMeTpaMu
VpaBHenus u HepaBeHCTBa ¢ TapaMeTpoM 2 DOopMHUPOBAHHE TOHATUS «KOMIUICKCHBIC YHCIIa; YIUIOTHCHHUE
C N > (hopMHpOBaHHE HABBIKOB U YMEHHI BHIITOJTHEHUS @
HICTEMBI YPABHCHITH C MTApaMETPOM apu(pMeTHIeCKHX ONepanyii HaJ KOMIUICKCHBIMU YHCIIaMH; %OHT"UH’HM
. aboTa ¢ Ki1accom
3a1a4K C yCIOBUAME 2 pa3BHUTHE MBILUIEHHS; GOpMHUPOBaHKE MOHITHI «MOIYIb p ’
HCII0JIb30BaHHU
KOMILUIEKCHOTO YHCJIa», «apTyMEHT YUCIIa Z», «3aIUCh CHONB30BAHME
o Hpe3eHTaIN
§16  AnreGpamueckast  ¢opMa M reomerpuueckas KOMILIEKCHBIX YHCENl B TPUTOHOMETPUYECKOH (popme; pgse a, YIIOTHEHHE
. Ta B rpyInmnax
HHTepHpeTanust KOMILICKCHOT'0 1HCIa 3 (hopMHpOBaHHE HABBIKOB H YMEHHI BBITIOTHEHHS pa 60 a B IpyIiax,
T KU U B
npeoOpa3oBaHus KOMIUICKCHBIX YHCEI, 3aITHCaHHBIX B pabota y 10¢
- . TeTpaJsX.
Adnrebpandeckas GpopmMa KOMITIEKCHOTO YHCTa. 1 anrebpairieckoli Gpopme, B TPUTrOHOMETPUICCKYIO tbopmy;
(hopMHpOBaHHE HABBIKOB U YMEHHI PELICHHs] KBaApaTHBIX
ConpsbKeHHbIE KOMIUICKCHBIE YHCIIa. 1 YpaBHEHUI C OTPHULIATENILHBIM JUCKPUMUHAHTOM U
I KOMIUIEKCHBIMU K03 dunmenTamMu; GopMupoBaHre HABHIKOB
COMETpHHCCKas  MHTCPHPETAll  KOMILICKCHOrO 1 Y yMEHHUH BO3BEACHHSI KOMIIJIEKCHOTO YMCIIa B CTEIICHB;
uuena. PasBUTHUE JIOTUYECKOTI'O0 MBILJICHHSA; BOCIMTAHUE BHUMAaHUA,
§17 Tpuronomerpuueckasi popMa KOMIIEKCHBIX YHCE 2 COCPETIOTOYCHHOCTH H YCHTUMBOCTH ,()OPMHPOBAHHE
HABBIKOB U YMEHHI U3BJICYCHUS KBaJAPATHOTO KOPHS U3
KOMIUIEKCHOTO YHCIIa.
Tpuronomerpuueckas Gpopma KOMIUIEKCHBIX YUCEI 1
KopHH 13 KOMIUIEKCHBIX YHCEN H UX CBOWCTBA. 1
§18 Kopuu mHorousieHoB. [loka3areabHasi popma 2 YIUIOTHEHUE
KOMILTEKCHBIX YHces
KopHH MHOTOUJICHOB. 1
Ioka3zarensHas popmMa KOMIDIEKCHBIX YHCEI 1
IToBTOpeHHe KypcoB anreOpbl, HaYal
MaTEeMaTUYECKOr0 aHajlu3a, FTEOMETPUH. 21
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K paboueii mporpamme
110 y4eOHOMY MpeAMETY
«MaremaTuka»

®opmbl yueTa padoyeid IporpaMMbl BOCIIMTAHUS
BocnuTaTebHBI MoTeHIMAN yueOHOTo nmpeamera MaTemMaTnka Ha YpOBHE CpEIHET0 00IIero oopasoBaHus
peanu3yeTcs Ha IeITeIbHOCTHOM OCHOBE Uepe3:

—  MakCUMaJIbHOE WCIOJIb30BAaHUE BOCIHTATEIHHBIX BO3MOXKHOCTEH COACpXKaHHS Y4eOHOTO
npenMera «Marematuka» A GOPMUPOBAaHUS y OOYUYAIOIIUXCS POCCUHUCKHUX TPAAMIIMOHHBIX TyXOBHO-
HPaBCTBEHHBIX U COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCHUICKOIO HCTOPUYECKOTO CO3HAHUS Ha OCHOBE
HUCTOPUYECKOIO  TMPOCBEIEHUs; MOAOOpP  COOTBETCTBYIOLIETO  COJAEPKAHUS  YPOKOB,  3aaHMHiA,
BCIIOMOTaTeIbHBIX MAaTEPUAIOB, TPOOIIEMHBIX CUTYAIUH 711 OOCYKICHHIA,

—  BKJIIOYEHHE B palouyr mporpaMMmy y4yeOHOro mnpeamera «MaremaTtukay UEIeBbIX
OPUEHTHPOB PE3YJIbTATOB BOCIIUTAHMS, UX YUET B ONPEIEICHUN BOCIIUTATEIbHBIX 3a/1a4 YPOKOB, 3aHITHII;

—  BBIOOp METOJIOB, METOJIMK, TEXHOJOTHH, OKA3bIBAIOIIMX BOCIUTATECILHOEC BO3ACHCTBHE HA
JUYHOCTh B COOTBETCTBHMU C BOCHHUTATEIIBHBIM HJI€AJIOM, IEbI0 U 3aJa4aMH BOCHUTAHUSA, IIE€JIEBHIMU
OpUEHTUPAMHU PE3yIbTATOB BOCIUTAHMS; pEATM3AIMIO IIPUOPUTETA BOCIIUTAHUS B YUEOHOI 1eATeIbHOCTH;

—  TpUBJICYCHUE BHUMAHUS OOYYAIOUIMXCS K IEHHOCTHOMY acCHEKTy HM3Yy4aeMbIX Ha YpPOKax
MATEeMATHKU SIBIICHUH W COOBITHH, WHUIIMHPOBAHHWE OOCYKICHHI, BBICKA3bIBAHWM CBOECTO MHEHUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOILICHUS K U3y4aeMbIM COOBITHSIM, SIBJICHUSM, JIHIIAM;

—  [pPUMEHEHUE UHTEPaKTUBHBIX (opM y4yeOHOM pabOTBl —  HMHTEJUIEKTYyaJbHBIX,
CTUMYJIMPYIOUIUX TO3HABATEIbHYI0 MOTHBAIIMIO, UTPOBBIX METOAMK, JUCKYCCHM, NAIOMIMUX BO3MOXKHOCTH
IPUOOPECTH OMBIT BEJIEHUS KOHCTPYKTHUBHOTO JUANOra; TpyHNIOBOW palbOTHI, KOTOpas YYUT CTPOUTH
OTHOIIICHUS U JIEHCTBOBATh B KOMaH/Ie, CIIOCOOCTBYET Pa3BUTHIO KPUTUUECKOT'O MBIIIUICHHUS;

—  noOyxaeHHe OoOydYalIIUXcs COONI0aTh HOPMBI TOBENEHHWS, INpaBUia OOIIEHHA CO
CBEpPCTHHKAMH U TMeJaroraM, COOTBETCTBYIOIIME YKJIaay o01IeoOpa3oBaTeibHON OpraHu3alum,
YCTaHOBJICHHUE U MOJIACPKKY J0OpOKeIaTeIbHON aTMochepsr;

—  opraHuzanuio medcTBa MOTHBHPOBAHHBIX M OPYAUPOBAHHBIX OOYyYalOUIUXCS — HaJ
HEYCIEBAIOIIMMU OJHOKJIACCHUKaMH, B TOM 4YHCJIE€ C OCOOBIMH OOpa3oBaTeIbHBIMH MOTPEOHOCTSIMH,
JIAIOIIET0 00YYAIOIIUMCS COLUATbHO 3HAYUMBIH OIBIT COTPYTHUYECTBA U B3aUMHOMN TTOMOIIIH;

—  UHHUIMHUPOBAaHWE U TMOAJEPKKY HCCIEIOBATENbCKONH JIEATEIbHOCTH  OO0YyYaroIuxcs,
MJIAHUPOBAHUE W BBINOJHEHHUE WHAMBUAYAJIbHBIX W TPYIIOBBIX  MPOEKTOB  BOCIUTATEIHHOMN
HaIpaBJIECHHOCTH.



Peanu3zanus BoCHUTATEIbHOI0 MOTEHNAJIA Y4eOHOT0 MpeaMeTa «MaremMaTika» 4yepe3 yPOUHYI0 CHCTEMY

Oﬁy'—IEHI/Iﬂ N BOCIIUTAHUA

11 kaacc
Tema pa3snena Koa | ®opma peasmusanuu | MoayJib Cpoku
-BO | BOCHIUTATEJbLHOI0 MNOTEHUHAJNAa | padoyeili NPOrpamMmbl
4aco | TeMbl BOCIIUTAHUS
B «YpouHasn
NAeATEeJbHOCTDY,
«OcHOBHBIE
LIKOJIbHBIE J1eJIa
Oynkmun u ux | 18 MakcumanbHoe ucnonb3oBanue | Jlenp comumapHoctu B | CeHTSO

1. rpaduku . BOCITUTATEIbHBIX BO3MOXKHOCTEH | OophOe ¢ pb-
[Ipenen QyHKIUH coJiepsKaHusl y4eOHOro NpeaMeTa | TEpPOPU3MOM, Henb | OxTs10p
U HENPEPBIBHOCTH «MaremaTuka» JUI | OKOHYaHUS Bropoii | b

dbopMUPOBaHUS Yy OOYYArOMIMXCS | MUPOBOU BOWHBI:
POCCUICKHX TPaJULMOHHBIX | - OOILEIIKOIbHAS aKIHs
JlyXOBHO-HPABCTBEHHBIX n | «Kamus xxusHmn»
COLUMOKYJIbTYPHBIX  LIEHHOCTEH, | TemaTnueckue
pOCCUICKOrO UCTOPUYECKOIO | MEPOIIPUSATHS,
CO3HAHUS Ha OCHOBE | MOCBSILEHHbIE JHro
UCTOPUYECKOIO  IPOCBELIEHHS; | OCBOOOXKICHHS
noaoop COOTBETCTBYIOIIErO | CMOJEHILUHBI:
COJIEp)KaHUs YPOKOB, 3anaHuii, | BoeHHO-ucTopuueckuii
BCIIOMOTaTeJIbHbIX ~MaTEepUasoB, | KBECT «Most
npobnemMHbIX — cuTyauui  Juid | CMoneHIMHA — MO
o0cCyXeHuil; MPUMEHEHUE | IIUT»

MHTEPAKTUBHBIX (OpM y4eOHOI

paboThl — MHTEIUIEKTYalbHbIX,

CTUMYJIUPYIOLINX

[IO3HABATEJIbHYI0  MOTHUBALHUIO,

UTPOBBIX METOJUK, JTUCKYCCHM,

JTAOIINX BO3MO>KHOCTh

npuoOpecTd  ONBIT  BEJACHMS

KOHCTPYKTUBHOTO JIIaora;

IpyINnoBoi  paboThl, KOTOpas

YUUT CTPOUTH OTHOLIEHUS H

JENCTBOBATH B KOMaHJe,

CrocoOcTByeT Pa3BUTHIO

KPUTHUYECKOI'O MBIIIJICHHUS.

2. [IpouzBonnas. 33 IIpumeHeHne MHTEpPAKTUBHBIX | TemMaTnueckue HOSIOpB
[Ipumenenne dopm  yueOHOWH pabOTBl — | MEPONPUSATHS,
IIPOU3BOAHON MHTEIIEKTYaIbHBIX, MIOCBSIIIIEHHBIE Hro

CTUMYJIAPYIOLIHX I'ocynapctBenHOrO
MO3HABATENbHYI0  MOTHUBAIMIO, | repba Poccuiickoii
WUTPOBBIX METOAMK, JUCKyccui, | Peaepannn

JAIOIINX BO3MO>XHOCTh

pUOOPECTH  OMBIT  BEJEHUs

KOHCTPYKTUBHOT'O JI1aJIora;

rpynmnoBoil  paboOThl, KOTOpas

YUYUT CTPOUTH OTHOLIEHUS W

JIENCTBOBATE B KOMaHJIe,




CIocoOCTBYET Pa3BUTHIO
KPUTHYCCKOTI'O MBIIIJICHUS.

PaBnocunbHOCT | 36 Hcrnonb30BaHue BOCITUTATEIBbHBIX | TeMaTuyecKue Hexabp
ypaBHEHUHI u BO3MOKHOCTEHN cojepkanus | MEpONpUATHA, b-
HEPABEHCTB TEMBI uepes noaoop E%?C’[TIII/II;’HH;E Ao AHBaph

COOTBETCTBYIOIMX  3adad JJs Poccnﬁczgﬁ

pemienus.  MHunuuposanue 1| peneparn

TMOICPAKKY  MCCIENOBATENBCKOH | [T ikonbHbit

JIeATEITbHOCTH obyuaromuxces, | decrupais «IL1anera

IUIAHUPOBAaHUE U  BBINOJIHEHUE | TBOPYECTBA»

WHJIUBUJIYAJIbHBIX WU TPYNIOBBIX

MIPOEKTOB BOCIIMUTATEIbHON

HaIlpaBJIE€HHOCTH.
Meton 10 WuunmupoBanre W moanaepxky | Hemems Mapt
IIPOMEKYTKOB HCCIIEIOBATEIIbCKOM HPOd)?pHeHTaHHH
IS ypaBHEHHI M JesTenbHoCTH  oOyuaromuxcs, | «TBOM MYTb K yCIexy»
HEPABEHCTB. IUIAHUPOBAaHUE U BBINOJIHEHHE

WHJIUBUIYAJIbHBIX W TPYNIOBBIX

MIPOEKTOB BOCIIUTATENbHON

HAIpPaBJIEHHOCTH.
Meton xoopauHar | 18 Beibop  meTonoB,  MeTonuK, | Ilukna ®depan
B IIPOCTPAHCTBE TEXHOJIOTHH, OKa3bIBAIOIIMNX | MEPOTIPUSITHH, b

BOCIIMTATEIbHOE BO3JEHCTBHE Ha | MOCBSILEHHBIX

JUYHOCTH B COOTBETCTBUHM C | JIHIO

BOCITUTATEILHBIM uaeanoM, | KOCMOHABTHKU:

IENBI0 W 3a/1adaMy BOCIIMTaHUS, | 3BE3/IHBIE YPOKH:

L[EJIEBBIMU opuentupamu | «Taxoi OIM3KuUiA

pe3ynabTaTOB BOCIIMTAHUS;, | ¥ JAJICKUi

peau3anuio npuopurera | Kocmocy

BOCIIUTAHHUS B yuebnoi | [IkonpHas aknus

JIeSITeIIbHOCTH; «DecTuBATHL

MPUBJICYCHHUE suuManus | Co3Be3uin»

0o0ydJaronmxcsi K IEHHOCTHOMY
aCMeKTy H3ydyaeMbIX Ha YpOKax
MaTeMaTHUKH SBJICHUN U COOBITHI,
WHUIUUPOBAHUE  OOCYKICHHIA,
BBICKA3bIBAHUM CBOETO MHEHHS,
BBIPA0OTKH CBOETO JUYHOCTHOTO
OTHOIIICHUS K H3y4aeMbIM
COOBITHSIM, SIBJICHHSM, JIUIIAM.




Tena Bpariexus.
OOBEMBI TEN

30

[ToOyxneHue oOyyJaromuxcs
co0JII01aTh HOPMBI  [OBEJCHUS,
npaBuIIa oO1IeHus co
CBEPCTHHKAMH H  IEJaroramMu,
COOTBETCTBYIOILIKE yKJIaay
0011100pa3oBaTENbHOM
OpraHu3aly, YCTaHOBJCHHE U
MOJJIEPKKY  TOOpOKeTaTeTbHOM
aTMocdepsr;

Opranuzanuio medcra
MOTHBHPOBAHHBIX u
SPYAMPOBAHHBIX  OOyUYAIOLTUXCS
HaJ HEYCIEeBAIIIUMU
OJIHOKJIACCHUKAMH, B TOM YHUCIIE C
0COOBIMH o0pasoBaTebHBIMU
OTPEOHOCTAMY, JIAFOILIETO
oOy4aromumces COLIMAJILHO
3HAYUMBINA OIBIT COTPYJHUYECTBA
Y B3aUMHOM MOMOIIIH.

[Hukn  meponpusTUid,
MPUYPOYEHHBIX K 79-
nernro [loGenpr B
Benukoii

OTeduecTBEHHOH
BOIiHE: 00IICIIKOIbHAS
aKIus «OxHa
[ToGen»;
BBICTABKA  PHUCYHKOB
«Benukas IOCTYTb
IToOenpi»;

- KOHKYpPC 4YTEeHUS
CTUXOTBOPEHUI

«Bo3pMu  cebe B
npumep ['eposi»;

- 9KCKYpCHS B
IIIKOJTBHBIA

My3€H 110 TEME:

«Y BOWHEI HE
JKEHCKOE JIMIIO.
IlonBur

AHTOHHUHEI
CrpenoBoii»

Maprt-
anpelib
Mait




