INOACHUTEJIBHASA 3AIIMCKA 110 MATEMATHUKE

Pabouas mporpamma (MynbTunpodribHas) nmo anredpe mna 10-11x kiaccoB cocraBiieHa Ha OCHOBE

CJICAYIOIIUX HOPMATUBHO-IIPABOBBIX JOKYMCHTOB!

1.ITpukaza Munoopaayku Poccum or 17 05 2012 r. Ne 413 (pex. ot 29.06.2017) «O6 yTBepKaeHUU
denepanbHOro rocy1apCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHETO O0IIETr0o 00pa30BaHUI.

2.ITpukaza MunucrepcerBa npocsenieruss PO ot 28.12.2018 r. Ne345 «O denepanibHOM TiepedHe Y4eOHUKOB,
PEKOMEHIYeMbIX K HCIOJb30BAHUIO IPU peaM3allud MMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTALUIO
o0pa30BaTeNpHBIX MPOTrpaMM Ha4ajJbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHEro oOIero oOpa3oBaHUM»
3.Ilucema mMuHUCTEpCTBa 0OpasoBanus u Hayku Camapckoit obmactu ot 22.08.19 Ne MO-16-09 01/825-TY
«O0 opranuzanuu 00pa3oBaTeNbHOIO Mpoiiecca B 001eo0pazoBarenbHbIX opranu3aiusax Camapckoi 06acTu,
OCYIIECTBISIOUINX JEATEIBHOCTh 10 OCHOBHBIM 0011€00pa30BaTeIbHBIM ITPOrpaMMaM

4. 1lpumepHON OCHOBHOW 00pa30oBaTeIbHON MpPOTrpaMMbl cpeaHero oodmiero oOpaszoBanus. (OmoOpena
pemenuemM denepaibHOrO0 y4eOHO-METOIUYECKOTO 00bEAMHEHUS 110 00111eMy 00pa30BaHUIO (MIPOTOKOII OT 28.
06.2016 r. Ne 2/16-3).

5.0cHOBHOI 00pa3oBaTenbHOM MporpamMmbl cpeaHero oodmero oo6paszoBanus ['BOY COII Nel ropona
[ToxBucTHEBO (yTBEpsKAeHA MpUKa30oM aupekTopa oT 29.08.2019 Ne 345-o0x)

6. ABTtopckoii mnporpammoit A.I'Mopakosuu, II.B.CemenoBa . "Maremaruka. AnreOpa u Hayana
MaTemaTruueckoro a"anuza. 10 xm». Meronundeckoe nocodue mist yuurens. PI'OC. M: Muemosuna, 2020
7.ABTopckoi mporpammoit JI.C. Atanacana, B.®.byrys3oBa u np. «lIporpamma no reomerpun (6a30BbIid U
npodHIbHBII ypoBHH )» - [Iporpammsl 0611ie00pa3oBarenbHbIx yapexaenuii. ['eomerpus 10-11 knacesr. / Cocr.

T.A. Bypmuctposa. — M.: [Ipocsemenue, 2020.

Pabouas nporpamma yyeOHoro kypca «MatemaTrkay pazpabotana s odyqatomuxcs 10-11 kimaccos ¢
0a30BBIM U YIIIyOJEHHBIM U3YYEHHEM MaTEMAaTUKU U BKJIIOYAeT B ceOs 1Ba MOIyJisi: «Airedpa v Haval
MaTeMaTHuecKkoro aHanusa u «l'eomerpus». [IpenycMoTpeHo npenojaBaHue YKa3aHHbBIX MOIYJen
napajieNIbHO U CUHXPOHHO.

Pabouas nporpamMmMa peanusyercs no y4eOHuKaMm:

1.Mopakosuu A.I'.,Cemenon IL.I1. MaremaTnka: Anrebpa u Hauana ananusa. 10 kinacc.B 2-x yactsax
YryoaeHasiid 1 6a30BbIi ypoBeHb.-M.:000 « 10O MHEMO3HWHA»,2020

2.Mopaxosud A.I'.,Cemenor ILII. Maremarnka: AnreOpa w Hadanma aHaimmsa. 10 kxmace.B 2-x wacrsax
Yrnyb6nenusiit u 6a30Bb1i ypoBeHb.-M.:000 « 10O MHEMO3HNHA»,2020

3.«"'eometpus 10-11 kmaccer», Aptop: JI.C. Atanacsan, B.®. byry3os, C.b. Kagomues, M.:[Ipocsemienue,2020

Bcero gacos- 10 knacc -170(B)/272(Y). 11 xnacc — 170(B)/272(Y)
Komuuectso uacos B Hememo: 10 kmace- 5 BY/8YY, 11 kinacc- 5SBY/8YY. KonnuecTBo yueOHBIX Hemenb: 34



Hesn 1 3a1a4um peajiM3aliMi OCHOBHOM 00pa3oBaTe/IbHOM

NMPOrpamMMbl CpeIHero 001ero 0opa3oBaHus

HesasiMu peajuM3anuu 0CHOBHOIN 00pa30BaTeIbHOM MPOrpaMMBI CPETHETO OOIIET0 00pa30BaHUs SBIISIOTCS:

CTaHOBJICHUE W Pa3BUTHE JTMYHOCTH OOYUAIOIIETOCS B €€ CAMOOBITHOCTH U YHUKAJIHHOCTH, OCO3HAHHE
COOCTBEHHOW MHANBUAYAIBHOCTH, MOSIBIICHNE )KU3HEHHBIX [IJIAHOB, TOTOBHOCTH K CAMOOIIPEIETICHUIO;
JOCTUKEHHE BBIMTYCKHUKAMHU IUIAHUPYEMBIX pE3yJbTaTOB: KOMIIETEHIIMI M KOMIETEHTHOCTEH,
OTIpEeICIIEMBIX JINYHOCTHBIMH, CEMEHHBIMU, OOIIECTBEHHBIMHU, TOCYJAPCTBEHHBIMH MOTPEOHOCTAMU U
BO3MOKHOCTSIMH O0YYarOIIErocsi CTapIiero NIKOJIHOTO BO3pacTa, HHIMBUAYaTIbHONH 00pa3oBaTeIbHOM
TPaeKTOpHUEH ero pa3BUTHS U COCTOSIHUEM 310POBbSL.

JOCTUKEHHE IMOCTABJICHHBIX IIeJiel Mpu pa3paboTKe W peanu3aluu 00pa3oBaTeIbHONW OpraHu3aluen
OCHOBHO 00pa3zoBaTeIbHON MPOrpaMMbl CpEeTHEr0 00IIero 00pa3oBaHus MpeayCMaTPUBAET PEIICHHE

CICAYIOIIUX OCHOBHBIX 3aJ1a4.

(bopMHpOBaHUE POCCUHCKOW TPaKTAHCKOW HMJICHTHYHOCTH OOYYaIOMIMXCS; OO0ECICYeHUE paBHBIX
BO3MOXKHOCTEH MOJTyYSHHS Ka4eCTBEHHOT'O CPEHEr0 00IIero 00pa3oBaHus;

oOecreYeHne JIOCTHKCHUS OOYyYaroIUMUCS O00pa30BaTENbHBIX pPE3yJbTATOB B COOTBETCTBHU C
TpeOOBAaHUSAMH, YCTaHOBICHHBIMU DenepanbHbIM TOCYyIapCTBEHHBIM 00pa30BaTEbHBIM CTaHIAPTOM
cpenHero obmero odpazosanus (nanee — PI'OC COO);

obecrieyeHUe MPEEMCTBEHHOCTH OCHOBHBIX 00pa30BaTEIbHBIX IMPOrPaMM HAdYaJIbHOTO OOIIEro,
OCHOBHOT'O O0IIIETO, CPEHET0 00IIEero, MPOPECCHOHATBHOTO 00pa30BaHNUS;

(dbopMHpOBaHHE OCHOB OIICHKH PE3YJIbTATOB OCBOCHHsI OOYYArOIIMMHUCS OCHOBHOHM 00pa30BaTEeNIbHOM
IIporpamMmmal, JCATCIIBHOCTHU IIeJarorut4yeCKux pa6OTHI/IKOB, OpFaHHSaHHﬁ, OCYIICCTBIIAOIIUX
00pa3oBaTeNbHYIO JeATETbHOCTD;

CO3/IaHWE YCJIOBUIl JUIsl pa3BUTHS U caMOpealIU3aliy 00y4aromuXxcs, Ui GOPMUPOBAHUS 3I0POBOTO,

0€30I1aCHOT0 U 3KOJIOTHYECKH I1eTIeco00pa3HOro 00pasa )KU3HH 00yJaroLIuXCs



l. PE3YJIbTATBI OCBOEHUA YYEBHOI'O IPEAMETA

IINTAHUPYEMBIE PE3YJIBbTATBbI OCBOEHUSA YYEBHOI'O ITPEIMETA
MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A, TEOMETPUS

H]laHuDVeMble JUYHOCMHKblE DE3VIbmanivbl OCB0EHUA ool

— opHueHTanus o0yJaroluxcs Ha JOCTH)KEHUE JIMYHOTO CYHACThsl, peaM3allii0 MO3UTHUBHBIX KM3HEHHBIX
NEPCHEKTUB, WHUIMATUBHOCTh, KpPEAaTHMBHOCTb, TOTOBHOCTh M  CIHOCOOHOCTh K  JIMYHOCTHOMY
CaMOOIIPEICJIEHUI0, CIIOCOOHOCTh CTABUTD 1IEJIU U CTPOUTD XKU3HEHHBIE TUIAHbL;

- TOTOBHOCTh U CIIOCOOHOCTh 00OecneuuTh ce0e U CBOUM OJM3KMM JIOCTOWHYIO JKHU3Hb B IIpOLiEcCe
CaMOCTOSITEJIbHON, TBOPYECKON U OTBETCTBEHHOM /1€ TENILHOCTH;

— FOTOBHOCTh M CIOCOOHOCTh 00yYaroIUXCs K OTCTAUBaHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHUS,
TOTOBHOCTh M CHOCOOHOCTh BBIPA0aThIBaThb COOCTBEHHYIO MO3MIMIO MO OTHOLICHHIO K OOIIECTBEHHO-
MIOJINTUYECKUM COOBITUSIM TMPOILIOr0 M HACTOSALIETO HAa OCHOBE OCO3HAHMSI U OCMBICIIEHUS HCTOPHH,
JYXOBHBIX IICHHOCTEH U JOCTUKEHUW Hallle! CTPaHBI;

— TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCA K CAMOPa3BUTHUIO M CaMOBOCHHUTAHUIO B COOTBETCTBHM C
00I1IeYeTIOBEYECKMMH LIEHHOCTSIMH U HJI€aJIaMH TPaXXIaHCKOTO 00IIecTBa;

— NPUHATHE W pealm3anus IEHHOCTEeH 3J0pOBOTO W 0e30macHOro ooOpasza >KU3HH, OepekHoe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (H3MYECKOMY M IICHXOJIOTHYECKOMY
3JI0pOBBIO;

— HPAaBCTBEHHOE CO3HAHWE U IIOBEJCHME Ha OCHOBE YCBOCHMs OOLIEUYEIOBEUECKUX LIEHHOCTEH,
TOJIEPAHTHOI'O CO3HAHUS U MOBEJEHUS B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTU JTUAJIOT
C JPYTUMH JIIOAbMH, JIOCTUTATh B HEM B3aMMOIOHMMAaHMs, HAXOJUTh OOIIME LIEIH U COTPYIHUYATh I MX
JOCTUKCHMUS;

— MNPUHATHE TYMaHUCTHUECKUX IIEHHOCTEH, OCO3HAHHOE, YBaXKUTEIbHOE M JOOpOXKelaTelbHOe
OTHOIIEHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

— CIOCOOHOCTh K COMEPEKUBAHUIO U (POPMUPOBAHHE MO3UTHUBHOIO OTHOLLIEHUS K JIFO/IIM, B TOM YHUCIIE
K JIMIIaM C OrPaHWYEHHBIMH BO3MOXKHOCTSIMHM 3/0pOBbS U HMHBaJIUAaM; OEpeKHOE, OTBETCTBEHHOE H
KOMIIETEHTHOE OTHOILIEHUE K (PU3UYECKOMY U IICHUXOJIOTMUECKOMY 3[0POBBIO APYTUX JIOJEH, yMeHue
OKa3bIBaTh IEPBYIO IOMOIIb;

— (dbopMHpOBaHNE BBIPAKEHHOH B MOBEJACHWM HPABCTBEHHOW MO3UIMH, B TOM YHCJE CIOCOOHOCTH K
CO3HATEIbHOMY BBIOOpY 700pa, HPAaBCTBEHHOI'O CO3HAHUS W TIOBEIEHUS HAa OCHOBE YCBOEHUS
00I1eYeI0BEYECKNX LIEHHOCTEH M HPaBCTBEHHBIX YYBCTB (UECTH, JI0JITa, CIPABEIIMBOCTU, MHIJIOCEPAUS U
IpyXemoous);

— pa3BUTHE KOMIIETEHIIMI COTPYJHUYECTBA CO CBEPCTHHKAaMH, JAETbMHU MJAJILIEr0 BO3pacTa,
B3pOCIBIMH B 00pa30BaTeNbHOM, OOIIECTBEHHO IOJE3HOH, y4eOHO-MCCIEI0BaTEeIbCKONW, MPOEKTHOH U

ApYrux BUJAAX ACATCIbHOCTH.



— MHUPOBO33PEHHUsS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAayKd MaTEMaTHKH,
3HAYUMOCTH MAaTEMAaTHKH, TOTOBHOCTh K Hay4yHO-TEXHHYECKOMY TBOPYECTBY, BIJIaJIEHHUE JOCTOBEPHOMN
nH(popManren 0 NepefoBbIX JOCTUKEHHUSIX U OTKPHITUSIX MHUPOBOM M OTEUECTBEHHOM HayKM MaTeMaTHKH,
3aWHTEPECOBAHHOCThH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOIIECTBA;

— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAMOOOPa30BaHHIO, HA MPOTSHKEHUH BCEH
KU3HU; CO3HATEIIbHOE OTHOIIEHHWE K HENPEephIBHOMY OOpa30BaHHMIO KaK YCIOBHUIO  YCIEIIHOMN
npodeccnoHanbHOM U 00UIECTBEHHOMN AESITENbHOCTH;

— MOTPEOHOCTh TPYOUTHCS, YBOKEHHE K TPyAy M JIOASIM TpyJda, TPYAOBBIM JTOCTHKEHUSM,
T00pOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOILICHHUE K PA3HBIM BUJAM TPYIOBOU JESTEIHHOCTH;

- TOTOBHOCTB K CaM0O00OCTyKMBaHHUI0, BKIII0Uasi 00y4eHHE;

— (buznyeckoe, SMOIMOHATIBLHO-TICUXOJIOTHYECKOE, COLIUAIbHOE 01aronoiayyne o0y4Jaroumxcs B 5KU3HU
00pa3oBaTeNbHON OpraHU3alMM, OUIYIICHHWE JeThbMH O€30MacCHOCTH U IICHXOJOTMYECKOro Komdopra,

nH(POPMAIIMOHHOHN 0€30MacHOCTH.

Memanpedmemubze pesyiibmanibl OCB0EHUA OCHOBHOU 06Da30€am€ﬂbH012 npozpamitol npedcmaeﬂeHbl

mpems 2pYRnamu YHueepcaibHvix yuebnvix oeticmeutl (YVJ/I).

J Pezynamusnvie ynusepcanvhvie yuednvle 0eticmeus

BbInmyckHUK HayduTCS:

— CaMOCTOSTEIbHO ONPENENATh LIEJH, 3371aBaTh IapaMeTpbl U KPUTEPUH, I10 KOTOPBIM MOXKHO OIPEEIUTh,
YTO 11€JIb JIOCTUTHYTA;

— OLIEHUBATh BO3MOKHBIE IOCIIEACTBUSI JOCTUKEHUS IOCTaBICHHOM LI€TU B JESTEIbHOCTH, COOCTBEHHOU
KU3HU U )KU3HU OKPYXKAIOIIUX JIFOJIeH, OCHOBBIBAsICh Ha COOOPAXKEHUIX 3TUKU U MOPAJIH;

— CTaBHUTb U (OpMYyTUpPOBaTH COOCTBEHHBIE 337Ul B 00pa30BaTENbHON IEATEIIBHOCTH U KU3HEHHBIX
CUTYyallUsX;

— OIIEHMBATh PECYPCHI, B TOM UHCIIE BpEMS U Jpyrve HeMaTepuaabHbIe PeCypChl, HEOOXOAUMBIE JUIs
JOCTUKEHMSI TIOCTaBJICHHOM 1IENN;

— BbIOMpATh NMyTh JOCTUKEHUS 1€, IJIAHUPOBATh PEIlIEHUE TOCTaBICHHbIX 3a/1a4, ONTUMHU3UPYS
MaTepHaIbHbIE U HEMATEPUAIIBHBIE 3aTPaThI;

— OpPraHu30BbIBaTh 3((HEKTUBHBIN MMOUCK PECYPCOB, HEOOXOAUMBIX JUISl JOCTHXKEHHSI TOCTABICHHON 1€,
— COIIOCTABJIATH MTOJIYYEHHBIN PE3ybTaT JEATENBHOCTH C IOCTABIEHHON 3apaHee LIETbIO.

J Ilosnasamenvhbie yHugepcanvhvle yuedHvle Oelcmeus

BoinyckHUK Hay4uuTCS:

— UCKaTh U HAXOIUTh 0000IIEHHBIE CTIOCOOBI pEIIeHUs 3a/1a4, B TOM YHCJIE, OCYILECTBIISATh Pa3BEPHYTHIN
MH(OPMALIMOHHBIN TIOUCK U CTABUTh HA €r0 OCHOBE HOBbIE (yueOHbIE U T03HABATEIbHbBIC) 33/1a4H;

— KPUTUYECKH OLEHUBATh U UHTEPIPETUPOBATH NHPOPMAIUIO C Pa3HbIX MMO3UIUH, pacliO3HABaTh U

¢buKcupoBaTh MPOTUBOPEUUS B MHPOPMAITMOHHBIX HCTOYHUKAX;



— MCIIOJB30BaTh PAa3JIMYHbIE MOJIEIBHO-CXEMATUUYECKUE CPEACTBA Il NPEACTABICHHS CYLIECTBEHHBIX
CBsI3€H M OTHOIICHUH, a TAK)Ke MPOTHUBOPEUNHA, BBISIBIICHHBIX B MHPOPMAIIMOHHBIX HCTOYHHUKAX;

— HAaXOIUTh W NPHUBOJIUTH KPUTUYECKUE APTYMEHTHl B OTHOIICHWUW JCUCTBUUA W CYKICHUH Ipyroro;
CIIOKOWHO W Pa3yMHO OTHOCHUTHCS K KPUTHYECKHM 3aMEUaHUsSM B OTHOIICHHH COOCTBEHHOTO CYKJICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHUS,

— BBIXOJIMTH 32 PAMKH YYEOHOIr0 MPEeIMETa U OCYIECTBISATH 1EJICHANPABICHHBIA MMOUCK BO3MOXKHOCTEHN ISt
LIMPOKOTO MEPEHOCca CPEJICTB U CIIOCOOOB ICUCTBUS;

— BBICTPaMBaTh WHIWBUAYAIbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHMYCHUSI CO CTOPOHBI
JIPYTrUX YYaCTHUKOB U PECYPCHBIE OTPAHUYCHMUS;

— MEHSTh U YAEP>KUBATh pa3HbIC MO3UIIMHU B TO3HABATEILHOU AEATEIbHOCTH.

. Kommynuxamusnule ynusepcanvhvie yueduvie 0elicmaus.

BrinyckHHUK Hay4YUTCS:

— OCYIIECTBIISATH JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3pOCIBIMU (KaK BHYTpHU
oOpa3zoBaTelbHOM OpraHu3alud, TaK M 3a €€ INpeaeiaamMu), IOAOMpaTh MapTHEPOB IS JACIIOBOK
KOMMYHHKAITUU UCXOJIs1 U3 COOOpaKEHUI Pe3yabTaTUBHOCTH B3aUMOACHCTBHUS, 8 HE TUYHBIX CUMITATUH;

— TIPW OCYILECTBJICHUH TPYIIIOBOW pabOTHI OBITh KaK PYKOBOAMTENEM, TaK W YICHOM KOMAaHIbI B Pa3HBIX
ponsix (reHepaTop Uael, KPUTHUK, UCTIOIHUTEINb, BEICTYHAIONIHMI, SKCIIEPT U T.J.);

— KOOPJIMHUPOBATH M BBHIMOJHATH PabOTy B YCIOBHUSX PEATbHOTO, BUPTYAJIbHOTO M KOMOMHHUPOBAHHOI'O
B3aHMOJICHCTBUS;

— Pa3BEPHYTO, JIOTUYHO U TOYHO M3J1aratb CBOIO TOYKY 3PEHHS C UCIOJIb30BAHUEM aJIeKBAaTHBIX (YCTHBIX U
MMHUCbMEHHBIX ) I3bIKOBBIX CPEJICTB;

— pacmno3HaBaTh KOH(IMKTOTEHHBIE CUTYallUM M TPeNoTBpamiaTh KOH(GIUKTHI 0 WX aKTUBHOU (asbl,

BBICTpanBaTh JIEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAINIO, M30€rasi JUYHOCTHBIX OLIEHOYHBIX CYXICHUH.



Thanupyemvie npeomemunie pesyavmamot oceoetius OO COO

Mamemamuka: aﬂzeﬁpa U Hauaia mamemamuiecKozo anaiusa, ceomempus

ba3oBblii ypoBeHb
«IIpo6s1eMHO-PyHKIMOHATBbHBIE Pe3yJIbTAThD)

Yriay0JeHHblil YpOBEHb
«CHCcTeMHO-TeopeTHYeCKHE Pe3yJbTAThI»

Paszpnen |. BbINYyCKHMK HAYYUTCS I11. BINyCKHUK MOJYYHT 1. BbIyCKHUK HAYYUTCSA IV. BbIyCKHMK MOJYYHT

BO3MOKHOCTH HAYYHThCSI BO3MOKHOCTH HAYYHTHCSI
Mean Jlns ucrionb30BaHus B MOBCEHEBHOM Jna pazeumus mviuinenus, Jns ycnemHoro npooJnKeHus Jlns obecneyenus
OCBOEHH | )KM3HH M 00ecreyeHHs] BO3SMOKHOCTHU UCNOIb308AHUSL 8 NOBCEOHEBHOU | 00PA30BAHMS 10 CIICHHMAIIBHOCTSAM, | 803MOMCHOCMU YCHEUHO20
| YCTICITHOTO MPOIOJDKEHUSI O0Pa30BaHUS | JiCU3HU U 0DecneyeHus CBSI3aHHBIM C TIPUKJIATHBIM nPOOOIICEHUs 00PA308AHUSL NO
npeaMe | IO CHEIUAIBHOCTSIM, HE CBS3aHHBIM C B03MONCHOCHU YCNEUWHO20 HCII0JIb30BaHUEM MAaTEMaTHKH CNeYUaIbHOCMAM, C8A3AHHBIM C
Ta MIPUKJIATHBIM HCTIOJIb30BAaHUEM npoOoIdHCEHUsL 00PA3068AHUS NO ocywjecmenenuem Hay4Hou u

MaTeMaTHKH! CNeYUaIbHOCMsM, He uUcce008amenbCKoll
CBA3AHHBIM C NPUKIAOHBIM desimenvHOCMU 8 0O1aCcmU
UCNONb308AHUEM MAMEMAMUKU MAMeMamuKu U CMENCHbIX
HayK
TpeboBanusi K pe3yjbTaTam
Onemen | — OnepupoBaTh Ha 6a30BOM ypoBHe' Onepuposamv? nowsamuamu: —  CB06OIHO OMEpPUPOBATEH’ —  [ocmuoicenue
mul MOHATHSIMH: KOHEUHOE KOHEUHOe MHONCeCmaeo, MOHATUSIMU: KOHEUHOE pe3yrbmamos pazoena ll;
meopuu MHOXECTBO, 2JIEMEHT MHOKECTBA, neMeHm MHOIHCeCmad, MHOXECTBO, dJIEMEHT — onepupogamv HOHAMUEM
MHOIHCEC MOJAMHOKECTBO, IEPECEUCHUE U NOOMHOMCECB0, nepecedeniue MHOK€ECTBA, IOJIMHOXECTBO, onpeoeneHusl, 0CHOBHbIMU
me u 00beUHEHNE MHOKECTB, U 0O0veOUHEeHUE MHOMCECMS, nepecevyeHue, 00beAMHEHUE 1 sudamu onpeoeneHutl,
mamema YHUCJIOBBIC MHOXKECTBA Ha YUCTOBbIE MHOJICECMBA HA Pa3HOCTh MHO>KECTB, YUCJIOBbIE OCHOBHBLIMU BUOAMU
muueck KOOPJIMHATHOM MPSIMOM, OTPE30K, KOOPOUHAMHOU NPSAMOL, MHO’KE€CTBA Ha KOOPJIMHATHOMN meopem,
oil WHTEpPBAIL; ompe30K, uHmepeal, MpsIMOM, OTPE30K, UHTEPBAJI, —  noHUMamv Cymo
JIO2UKU | — OIepupoBaTh Ha 6a30BOM YPOBHE NOJYUHMEPBAI, NPOMENCYMOK TTOJTYMHTEPBaJ, MPOMEKYTOK C KOCBEHHO20
MOHSATHSMH: YTBEPXKICHUE, C 8bIKOJIOMOU MOYKOU, BBIKOJIOTOM TOYKOM, doxazamenvpcmaa;

OTpUL[AHUC YTBCPIKICHUA,
WCTUHHBIC U JIOXKHBIC

epaghuueckoe npedcmasieHue
MHOIHCEC8 HA KOOPOUHAMHOT

rpaduyeckoe npeacTaBieHue
MHO’KECTB Ha KOOPJIMHATHOU

— onepupoeanito NOHAMUAMU
CUEMHO20 U HecuenitHozco

13peckb 1 ganee: pacno3HaBaTb KOHKPETHbIE NPUMEPbI 0BLLMX MOHATUI NO XapaKTEPHbIM NPU3HaKaM, BbINOHATL AENCTBMA B COOTBETCTBMM C onpeaeneHmMem 1 npocTeliunmm CBoMcTBamm
NMOHATUIM, KOHKPETU3NPOBaTb NPUMepPaMu obLLMe NOHATUA.
23neck M ganee; 3HaTb OnNpeAeneHWe NOHATUA, YMETb MNOACHATb €ro CMbICA, YMETb MCMO/b30BaTh MOHATME M €ro CBOWCTBA NPW MPOBEAEHWUM PACCyXAEeHMN, pelleHnn 3aaau.

33pech M panee: 3HaTb onpeaeneHne MOHATUA, 3HaTb U yMeTb 0BOCHOBbIBATb CBOMCTBA (MPU3HAKM, €CAM OHUM €CTb) MOHATWA, XapaKTepU30BaTb CBA3W C APYIMMW MOHATUAMM, NpeacTaBnas
OHO NOHATME KaK YacTb LeNNIOCTHOTO KOMMEKCA, UCMONb30BaTb NOHATME M €ro CBOMCTBA NPU NPOBEAEHWUN PACCYKAEHUM, AOKA3aTeNbCTB, PELIeHUN 3a4a4.




YTBEPKACHHUS, TPUUMHA,
CJIE/ICTBHE, YACTHBIN CITyyai
00I1Iero yTBEp>KACHNUS,
KOHTPIPUMED;

— HaxoAWTb NEepeceyeHue u
00BbeIMHEHNE JIBYX MHOKECTB,
MPEJICTAaBICHHBIX IpaduuecKku Ha
YUCIIOBOM MPAMOW;

— CTPOUTbH HA YUCJTIOBOM NPSIMOMH
MMOJAMHOKECTBO YHCIOBOT'O
MHOXECTBA, 33JJaHHOE
MPOCTEHIINMHU yCTIOBUSIMU;

— pacrno3HaBaTh JIOKHbBIC
yYTBEPXKACHUS, OIUOKU B
pacCyXJICHHSIX, B TOM UHCJIE
C HCTIOJIb30BaHUEM
KOHTPIPUMEPOB.

B noeceonesnotul sxcusnu u npu
u3yyeHuu Opyeux npeomemos.

— HCIIOJIE30BAaTh YHCIIOBBIE
MHO’KECTBA Ha KOOPJAMHATHOMN
MPAMON I ONHCaHUs peajbHbIX
MPOLIECCOB U SIBJICHUM;

— NPOBOJHUTH JIOTUYECKHUE
pacCyXIEHUS B CUTYaLUAX
MOBCEIHEBHON XKU3HU

NIOCKOCMU

—  onepupogamv NOHAMUAMIU.:
ymeepoicoenue, OmpuyaHue
VMBepAHCcOeHUsl, UCHUHHBLE U
JIOJICHBLE YMBEPHCOCHUS,
npuyuHa, cieocmaue,
yacmmuwlil cyyail ooue2o
VMEepaHcOenusl, KOHMpnpumep,

—  npogepsimb NPUHAONIEHCHOCb
IIeMEeHma MHONCECBY,

—  HAaxoO0umov nepeceverue u
00beOUHeHUEe MHONCECE, 8
MoM quciie npeocmasieHHbIX
epaguyecku Ha YUCI0801
NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMUL;

—  nposooumb 00KA3amenvhble
paccyscoenus 0t
000CHOBAHUSA UCIMUHHOCTU
YMEepHCOeHUII.

B nosceonesnotl scusnu u npu
u3yyeHuu Opyeux npeomemos.

—  UCNOTIb308AMb YUCTOBbIE
MHOJCECBA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCU OISl
ONUCAHUSL PEANbHBIX NPOYECCO8
U AGNIeHUU;

—  nposooums 00Ka3amebHble
PACCyrHCOeHUs 8 CUMYAYUSIX
NOBCEOHEBHOU HCUZHU, NPU
peweHuu 3a0ay u3z Opyaux
npeomemos

IIJIOCKOCTH;
3aJ1aBaTh MHOYKECTBA
NEPEUYHCICHUEM U
XapaKTEPUCTUUECKUM
CBOMCTBOM;
ONEPUPOBATH MTOHATUAMHU:
YTBEPXKACHHUE, OTPULIAHUE
YTBEPK/ICHHS], ICTUHHBIE U
JIO’KHBIE YTBEPKICHUS,
NPUYMHA, CJIEICTBUE, YACTHBIN
cilydaid oOLIEero yTBEep KIeHus,
KOHTPIPUMED;
MIPOBEPSITH IPUHAJICIKHOCTH
3JIEMEHTa MHOXECTBY;
HaXOJUThb [IEPECEUEHUE U
00BbEIMHEHHNE MHOKECTB, B TOM
YUCJIE MPEJCTaBICHHBIX
rpagu4YecKy Ha YUCIOBOH
IPsIMOM ¥ HA KOOPAUHATHOU
IIJIOCKOCTH;
MIPOBOJIUTH 1I0KAa3aTEIbHbIC
paccyXJIeHHs s
000CHOBaHUS UCTUHHOCTHU
YTBEPKJICHHM.

B noeceomnesnotl scusnu u npu

uzyyeHuu Opyaux npeomemos:

HCIIOJIb30BaTh YHCIIOBBIE
MHO’KE€CTBA Ha KOOPJIMHATHOMN
IIPSIMOM ¥ HA KOOPJAUHATHOMN
IJIOCKOCTH JIJISl OTTUCAaHUS
peanbHBIX MPOLIECCOB U
SIBJICHUM;
MPOBOJIUTH JOKA3aTEIbHbIE
pacCyXJIeHHs B CUTYyaIUsAX
MOBCEAHEBHOM KU3HU, TIPU
peuIeHny 3a1a4 u3 Jpyrux
MpEeaMETOB

MHOdICECMBA;

—  NpuMmeHsAmb Memoo
MamemamuyecKo
UHOYKYUU OJ151 NPOBeOeHUs.
paccyscoerui u
dokazamenbcme u npu
peuteHuu 3a0adu.

B nosceomnesnoti scusnu u npu
uzyyeHuu opyaux
npeomemos:

—  UCNOIB3068aAMb MEOPEeMUKO-
MHOIHCECTNBEHHDILL A3bIK U
AZBIK I02UKU OIS ONUCAHUSL
PEanbHbIX NPOYECCOo8 U
A6NIeHULL, NPU peueHuUU
3a0ay4 Opy2ux yueOHvIX
npeomemos




Yucna u
sviparice
Hus

OmnepupoBatb Ha 0a30BOM ypOBHE
MOHATHUSIMMU: LIEJI0€ YHCIIO,
JEJIMMOCTb YHUCEJl, OOBIKHOBEHHAS
npoOsb, necsiTuyHast Jpoos,
paloHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAYCHNE YUCIIa,
4acTb, 051, OTHOILIEHHE,
MIPOIICHT, TIOBBIILICHUE U
MOHIKEHUE Ha 33/1aHHOE YUCIIO0
MPOIIEHTOB, MAcITa0;
OTIepupoOBaTh Ha 0A30BOM YpOBHE
MOHATHUSIMH: JIOTapu(M YuCIa,
TPUTOHOMETPHYECKAS
OKPY>KHOCTb, TpaJlyCHasi Mepa
yria, BeIMYMHA yTIJja, 3a1aHHOTO
TOYKOM Ha TPUTOHOMETPUUYECKOM
OKPY>KHOCTH, CUHYC, KOCUHYC,
TAHT€HC U KOTAHI'€HC YIJIOB,
MMEIOLIUX MTPOU3BOJIBHYIO
BEJIMYUHY;

BBITIOJIHATH apUPMETHIECKHE
JIEWCTBUA C LIETIBIMA U
paloHaIbHBIMU YHCIIAMU;
BBITIOJTHATH HECIIOKHBIE
npeoOpa3oBaHMs YUCITOBBIX
BBIpXKXEHUH, COIepIKAIIUX
CTETEeHU YHCell, IN00 KOPHU U3
qucen, 1100 JorapupmMbl YUCEI;
CpaBHMBATh pallMOHAIbHbIE YHCIIa
MEXIy COOOH;

OILIEHUBATh U CPAaBHUBATH C
paIoHaIbHBIMU YHCIAMU
3HAYEHUS LENbIX CTENeHEeH ynce,
KOpPHEN HAaTypAJIbHOU CTENECHU U3
qyucen, JorapudMoB duces B
MPOCTHIX CITyYasix;

n300pakaTh TOUKaMH Ha

C80600HO onepuposamu
NOHAMUAMU. Yeloe YUCTLO,
0eIUMOCMb YUCel,
00bIKHOBEHHAsL OPODD,
oecsimuynas Opooy,
PAYUOHATbHOE YUCTLO,
NPUOIUINCEHHOE 3HAYEHUE
yucad, yacmo, 00,
OmHOWeHUe, NPOYEHM,
noeblleHUe U NOHUNCEHUE HA
300aHHOe YUCIIO NPOYECHMOS,
macumao,

npUBOOUNMb NPUMEPbL YUCETL C
3A0AHHBIMU CEOUCTEAMU
oenumocmu;

onepuposamv NOHAMUSIMU.
Jnozapugm uucaa,
MPUSOHOMEMPUYECKASL
OKPYIHCHOCMb, PAOUAHHAS U
2paodychas mepa yend,
BeUYUHA Yed, 3A0AHHO20
mouKou Ha
MPUSOHOMEMPULECKOT
OKPYIACHOCU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC V2Tl08,
UMEIOWUX NPOU3BOILHYIO
BeUYUHY, YUCTA e U T,
8LINOIHAMb apupmemuueckue
oeticmeust, couemast ycmmuwie u
nucbMeHHbvle NPUeMbl,
npUMeHsist npu
Heobxooumocmu
BLIUUCTUMENIbHbLE
ycmpoucmea;

HAX00umb 3HA4eHUsI KOPHSL
HAMypanbHoU cmenetu,
cmenenu ¢ payuoHAaIbHbIM

CB000/IHO OTIEpUPOBATH
MOHATUSIMU: HaTypalbHOE
YHCII0, MHOYKECTBO
HaATYPaJbHBIX YHCEN, [EJI0e
YHCII0, MHOXKECTBO IIEJBIX
grcell, OOBIKHOBEHHAs PO0b,
JecsITUUHas ApoOb,
CMEIIaHHOE YHCIIO,
paloHaIbHOE YHCIIO,
MHOECTBO PallMOHAIBHBIX
4ycell, UppalMoHaIbHOE
YHCII0, KOPEHb CTETICHH N,
NEHCTBUTENBHOE YHUCIIO,
MHOXECTBO JICHCTBUTEIBHBIX
4ucell, F’eOMeTpudecKas
UHTEPIpETaLs HaTypabHBIX,
LEJbIX, PAllMOHAIBHBIX,
JIeHCTBUTENLHBIX YHCET,
MOHUMATbh U OOBSICHATH
Pa3HUILY MEXy TO3UIIUOHHON
Y HETIO3UIIMOHHON CHCTEMaMHU
3aIlUCH YHUCeT;

MEPEBOJIUTH YHCIIA U3 OJHON
CUCTEMBI 3aIIUCH (CUCTEMBI
CUHUCIIEHUS) B APYTYIO;
JIOKa3bIBaTh M UCTIOIH30BATh
MPU3HAKH ACTUMOCTH CYMMBI U
MIPOU3BEICHUS TIPU
BBITIOJTHEHUH BBIYHCIICHUH H
peleHnH 3a1a4;

BBITTOJTHSATH OKPYTJICHHE
palMoHATBHBIX U
UppaIOHATBHBIX YHCET C
3aJlaHHON TOYHOCTBIO;
CpaBHHMBATh JEHCTBUTEIbHBIC
qrcia pa3HbIMH Crloco0amu;
yIopsA0OYMBaTh YKcia,

Jlocmuoicenue
pe3ynomamos paszoena ll,
€80000HO onepuposamy
YUCTIOBLIMU MHOIHCECTNBAMU
npu pewienuy 3a0a4;
NOHUMAMb NPUYUHBL U
OCHOBHbIE UdeuU
pacuiuperus Yucioblx
MHOJICECE,

811a0emsv OCHOBHbIMU
NOHAMUAMU MeopUl
0enumocmu npu peueHuu
CMAaHOapmHuIxX 3a0ay
umems 6a306vle
npeoCcmasieHust o
MHOICECMBE KOMNIEKCHBIX
yucen;

CB80000HO BLINOIHAMD
ModHCOeCmEeHHble
npeobpazosanus
MPUSOHOMEMPUUECKUX,
Jlocapughmuyeckux,
CMENEHHBIX BbIPANCEHUIL,
enadems opmynot
ounoma Hotomona,
NPUMEHSAMb NPU PeueHuU
3a0a4 meopemy o
JIUHEUHOM npedcmasieHuu
HOX;

NPUMEHAMb NPU peuleHul
3a0ay Kumaiickyrwo
meopemy 06 ocmamxax;
NPUMEHAMb NPU peuleHul
3a0ay Manyio meopemy
Depma,

YMemb 8bINOIHAMb 3ANUCD
Yuca 6 NO3UYUOHHOT




YHUCJIOBOY IIPSIMOM LIETIbIE U
palnyoHaIbHbIE YHUCTIA;

— u300pakaTh TOYKAMH Ha
YUCIIOBOM MIPSAMOU LIEJIbIE CTEIIEHU
qucell, KOPHU HaTypaJlbHOU
CTETICHH U3 YHCEJ, JTOTapu(Mbl
qucel B IPOCTHIX CIIydasix;

—  BBINOJIHATH HECTIOKHBIE
npeoOpa3oBaHus LENbIX U APOOHO-
palnMoHaIbHBIX OYKBEHHBIX
BBIPAKCHU;

— BBIpaXaTh B IPOCTEHIINX CIIydasx
U3 PABEHCTBA O/IHY [1EPEMEHHYIO
yepes JIpyrue;

—  BBIYHCISATH B IPOCTHIX CIIydasix
3HA4YEHHUs YHUCIIOBBIX U OYKBEHHBIX
BBIPa)KCHUH, OCYILECTBIISAA
HEO0O0XO0IMMBIE ITOJCTAHOBKU U
npeoOpa3oBaHus;

— u300paxkaTb CXeMaTUYEeCKHU yrod,
BEJIMYMHA KOTOPOTO BhIpa)K€Ha B
rpajaycax;

— OLIEHHBATh 3HAKH CHUHYCA,
KOCHHYCa, TAaHI€HCa, KOTaHTeHCa
KOHKPETHBIX YTJIOB.

B noeceonesnoii scusnu u npu
u3yyeHuu Opyeux y4yeOHvix
npeomemos:

—  BBINOJHSTH BBIYUCIICHHS TIPU
PELICHUH 33124 PAKTHYECKOTO
Xapakrepa;

—  BBIIOJIHATH IPAKTHYECKUE
pacyeTsl ¢ HCIOIb30BAHUEM TPU
HEO0XOAMMOCTH CIPABOYHBIX

nokaszameinem, 102apugma,
UCNONIL3YS NPU
Heobxooumocmu
BbIUUCAUMENIbHbLE
ycmpoucmaea;

—  NOJb308AMbCSL OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

—  nposoOUMb NO U36ECIHbIM
Gopmynam u npasuiam
npeobpazosanusi OyK8eHHbIX
BbIPAdICEHUT, BKITIOYAIOUUX
cmenenu, KOpHU, 102apugmol u
Mpu2oHOMempuyecKue
@yuryuu;

—  HAX0OUMb 3HAYEHUS YUCTOBbIX
U OYKBEHHBIX BbIPAJICEHULL,
ocywecmensis Heobxooumovle
NOOCMAaHOBKU U
npeobpazoeanus;

—  u300padcamv cxemamuyecku
V2o, 8eUYUHA KOMOPO20
BbIPAJNCEHA 8 2PAOYCAX UNU
paouanax;

—  UCNOIB308aMb NPU PeULeHUU
3a0ay maobauyHvie 3HAYEeHUs.
MPUSOHOMEMPUYECKUX
@dyHKyuti yenos;

—  GLINOIHAMb NEPeBO0 BeNUUUHBI
yena uz paouarnHou mepul 8
2paodycHyo u 00pamHo.

B nosceonesnoti sorcuznu u npu
usyuenuu opyaux yueOHwlx
npeomemos:

3aIMCaHHbIE B BUJIC
OOBIKHOBEHHOH U JE€CATUYHON
Ipobw, Yrclia, 3aMCaHHbIE C
HCIOJIb30BAHHEM
apu(METHIECKOTO
KBaIPaTHOT'O KOPHs, KOPHEH
CTeneHu OOoJIbIIE 2;

— mnaxomuth HOJI 1 HOK
Pa3HBIMH CIIOCOOAMH 1
UCIIOJIb30BATh UX MIPH
pEIICHUH 3a/1a4;

—  BBINOJHSITH BEIYUCICHUS U
npeoOpa30BaHUsl BRIPAXKEHUH,
coJiepXKalluX JeHCTBUTEIbHbIC
9HClia, B TOM YHCIIE KOPHU
HATypaJIbHBIX CTEIICHEH;

—  BBINIOJIHATH CTaH/IaPTHBIC
TOXKECTBEHHBIE
npeoOpazoBaHus
TPUTOHOMETPHYCCKHUX,
norapupMuuecKux,
CTCTICHHBIX, HPPAMOHATEHBIX
BBIPAKECHUI.

B noeceonesnoii scusnu u npu
u3yyeHul Opyux npeomemos:

—  BBIMIOJIHATD U OOBSICHSTH
CpaBHEHHUE PE3YJIbTATOB
BBIYUCIICHHUI TIPU PEIICHUH
MPaKTUYECKUX 33/1a4, B TOM
YUCIIe MPUOTMHKEHHBIX
BBIYMCIICHUH, UCTIONB3YS
pasHble crIocOO0bl CpaBHEHUM;

— 3amHuChIBaTh, CPABHUBATD,
OKPYTJISITh YUCIIOBBIC TaHHBIC
peaIbHBIX BETUYHH C

cucmeme CUUCNIeHUs;
NPUMEHSMb NPU PeueHUU
3a0ay meopemuxo-
yucn08ble PYHKYUL: YUCTO
u cymma oenumernetl,
@ynxyuro Ditnepa;
NPUMEHAMb NPU peuleHul
3a0a4 yentvle Opoou;
NPUMEHAMb NPU peuleHul
3a0a4 MHO20YJIeHbl C
oeticmeumenbHbuIMU U
yenvimu
Koaghhuyuenmamu;
611a0emsv NOHAMUAMU
npUBOOUMDBLL U
HenpugoOUMbLI MHOZOUIEH
U NPUMEHAMb UX NpU
peuleHuu 3a0ay;
NPUMEHSIMb NPU PEUeHUU
3a0ay OcHo8HYI0 meopemy
aneeopuol;

NPUMEHAMb NPU peuleHul
3a0au npocmeuiuiue
@DYHKYUU KOMNIEKCHOU
nepemeHHou Kax
eeomempuieckue
npeobpazosanus




MaTEepHAaJIOB U BHIYHUCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHTD PeabHbIC BEJITHUUHBI,
XapaKTePUCTHKH OOBEKTOB
OKPY’KaIOIIEro MHUpPa C UX
KOHKPETHBIMHU YHCIIOBBIMU
3HAYEHHSIMU;

UCTIOJIb30BATh METOIBI
OKPYTJICHUS, PUOIIKEHUS 1
NPUKUAKH TIPU PEILICHUN
MPAKTUYECKHX 3a/1a4
MIOBCE/THEBHO KH3HU

BbINOIHAMb OElCEUsL C
YUCTIOBBIMU OAHHBIMU NPU
peuweHuu 3a0a4
NpaKmu4ecko2o xapaxkmepa u
3a0ay4 U3 paziuyHulx obaacmet
3HAHUL, UCNONIL3YS NPU
HeobXo0UMocmu CnpasoyHvle
mMamepuansl u
BbIUUCIUMENbHBLE
ycmpoucmaa;

OYEHUBAMb, CPABHUBAMD U
UCNONL3068AMb NPU PEUEHUU
NPAKMU4ecKux 3a0ay
YUCTIOBbLE 3HAYECHUSL PEATIbHBIX
8eUYUH, KOHKPemHble
YUCTI0BbLE XAPAKMEPUCUKU
00bEKMO8 OKPYHCAIOUe20
mupa

HCIIOJIb30BAHNUECM pPAa3HbIX
CUCTEM U3MEPEHUS;
COCTAaBJIATH U OLICHHUBATH
pa3HbBIMU CIIOCO0aMHU
YHCIIOBBIC BBIPAKCHUS TIPU
pEIICHUN MPAKTUYCCKUX 3314
¥ 3a/1a4 U3 JPYTrUuX y4eOHBIX
IIpeaMETOB

Ypasne
Hus u
Hepagen
cmea

Pemrate nuHeHbIE ypaBHEHUS U
HEpaBEHCTBA, KBaJIpaTHbIE
ypaBHEHHUS;

pears jgorapudmuyeckme
ypaBuenwust Bua log a (bx +c¢) =d
U IIpOCTeiillne HepaBeHCTBa BUJA
log ax <d;

pelare NoKa3areabHble
ypaBHeHus, Bua a”*=d (rxe d
MO>KHO MPEICTaBUTh B BUJIE
CTETeHU C OCHOBAaHUEM a) U
pOCTEHINe HEPABCHCTBA BUIa &°
<d (rme d MOXHO TPE/ICTABUTH
B BHJIE CTETICHH C OCHOBaHHEM a);.
IIPUBOJIUTH HECKOJIBKO IIPUMEPOB
KOpHEH ITPOCTEUILIEro
TPUTOHOMETPUUYECKOTO YPAaBHEHUS
Bhda: SiINX =a,CcosXx=a,tgx =

Pewamv payuonanvhuie,
noKasamenbHule U
Jloeapupmuyeckue ypasHe sl
u HepaseHcmaa, npocmeniuiue
UPPAYUOHATIbHYLE U
mpucoHoMempuiecKue
VpasHeHUs, HepaseHCmea U ux
cucmembl;

UCNONIb308aMb MEMOObL
peweHus ypagHeHUl:
npusedeHue K U0y
«npouzeedenue pagHo HyJio»
UNU «YACMHOE PABHO HYIIOY,
3aMmeHa nepemeHHbIX,
UCNONb308AMb MEMOoO
UHmMepBanos OJisl peuleHus
HepaseHcma,

UCNONL308aMb 2paghuyecKull

CB00OOHO OnIEpUPOBATH
MOHATUSIMU: YpaBHEHHE,
HEpaBEHCTBO, PABHOCHJIbHBIE
ypaBHEHHS U HEPAaBEHCTBA,
ypaBHEHHUE, SIBIISIOLIEECs
CIIEZICTBHEM JIPYTOTO
ypaBHEHHUs, ypaBHEHUS,
PaBHOCHIIbHBIC HA MHOXKECTBE,
PaBHOCHIIBHBIE
npeoOpazoBaHus ypaBHECHUI;
peaTh pasHble BHUJIbI
YpaBHEHMI U HEPABEHCTB U UX
CHCTEM, B TOM YHCJIE
HEKOTOpble ypaBHeHuUs 3-i u 4-
W cTerneHeu, ApooHo-
panroHaIbHbIC U
MppanuoHaIbHbIC;,

OBJIAJICTh OCHOBHBIMH THITaMH

—  MHocmuorcenue
pe3yribmamos pazoena ll;

—  €80000HO onpeodenimsb mun
u 8v10Upamsv Memoo
PpeuenUss NOKA3amenbHbIX U
Joeapugmuieckux
VpasHeHull U HepageHcma,
UppayUOHAIbHBIX
VpasHeHull U HepaseHCcms,
MPUSOHOMEMPULECKUX
VpasHeHull U HepaseHCcms,
ux cucmem;

— 8000010 pewiams
cucmembol TUHEUHbBIX
VpaeHeHUl;

—  peuwiamb OCHO8HblE MUNbl
VPasHeHUll U HepaseHCme ¢
napamempamu,




a, ctg X = a, rae a — Tabau4yHOe
3HaYEHUE COOTBETCTBYIOMICH
TPUTOHOMETPHUYECKOHN (DYHKITUH.

B noeceownesnoti srcusnu u npu
usyueHuu Opyeux npeomemos:

— COCTaBJIATh U pPellaTh YpaBHEHUS U
CUCTEMbl YPaBHEHHUI IpU
pELIEHNN HECIIOKHBIX
MPaKTUYECKUX 3a/1a4

Memo0 0/ NPUOTUINCEHHO2O
peueHus ypasHeHull u
HepaseHcma,

— usobpadicamv Ha
MPUSOHOMEMPULECKOT
OKDYHCHOCTU MHOHCECTNBO
pewieHull npocmentuux
MPULOHOMEMPULECKUX
VPABHeHUll U HePABEHCME,

—  8bINOJHAMb OMOOP KOpHell
VPAGHEeHU UIU peuleHull
HEPAaseHCmE 6 COOMBENCmeun
¢ 0ONOIHUMENbHLIMU
VCLOBUAMU U O2PAHUYEHUSIMU.

B nosceonesnoti sorcuznu u npu
usyueHuu opyaux yueOHwvlx
npeomemos:

—  CcOCmMasnsams u peuams
VPasHeHUs, cucmembl
VpasHeHull U HepaseHCMaa npu
peuteHuu 3a0ay Opy2ux
VueOHbIX NPeoMemos,

—  UCNONBL308aMb YPAGHEHUSL U
HepaseHcmea 01l NOCMPOEHUs!
U UCCTEO0B8AHUS NPOCMETUULUX
Mamemamuyeckux mooenetl
PEANbHbIX CUMYAYULl Ulu
NPUKIAOHBIX 3A0a4;

—  yMemb UHMepnpemupo8amy
NOIYYEHHbIU NPU peuieHun
VPaBHeHUsl, HePABEHCMBA U
cucmemvl pe3yibman,
oyeHusamv e2o
npasoonooodue 8 Konmexkcme
3A0AHHOU PEabHOU CUMYayUU

[I0Ka3aTeIbHbIX,
aorapupMuuecKux,
HppalMOHATIbHBIX, CTETIEHHBIX
ypaBHEHU U HEPABEHCTB U
CTaHIapTHBIMU METOJAMH UX
pelIeHU U MPUMEHSTh UX MPH
pELIeHNH 3a/1a4;

MPUMEHSITh Teopemy besy k
PELICHUIO YPABHEHUN;
MPUMEHSITh Teopemy Bueta
JUISL peIlIeHUs] HEKOTOPBIX
YpaBHEHUH CTEIICHU BbIIIE
BTOPOIi;

IIOHUMATh CMBICII TEOPEM O
PaBHOCHUJIBHBIX U
HEPaBHOCUJIbHBIX
npeoOpa3oBaHUAX YpaBHEHUN
U YMETb UX JIOKa3bIBaTh;
BJIA/IETh METOJJAaMU PEUICHUS
yYpaBHEHMI, HEPABEHCTB U UX
CUCTEM, YMETh BHIOMPATh
METO/I PELICHUS U
000CHOBBIBaTh CBOI BBIOOD;
HCII0JIb30BaTh METOJ
MHTEPBAJIOB JUJISl PELICHMUS
HEpaBEHCTB, B TOM YHCJIE
IpOOHO-palMOHABHBIX U
BKJIIOYAIOIIUX B ce0s
HppaIoHaIbHbBIE BRIPAKEHUS;
pemath anredpanyeckue
ypaBHEHMS U HEPABEHCTBA U MX
CUCTEMBI C ITapaMeTpaMu
anreOpanyeckum u
rpaduyecKuM MeTOJaMu;
BJIa/IETh Pa3HBIMU METOJIaMU
JI0Ka3aTebCTBA HEPABEHCTB;
pelaTh ypaBHEHUS B LIEJIBIX

—  NPUMEHAMb NPU peuleHuU
3a0a4 HepaseHcmaa
Kowu — bynaxoesckoeo,
bepuynnu;

—  umems npedcmasieHue o
HepaseHcmeax mexicoy
CpeOHUMU CTeneHHbIMU




UU NPUKTIAOHOU 3a0a4U

quclax;

— U300pakaTb MHOXKECTBA Ha
IUIOCKOCTH, 3a/1aBaeMble
yYpaBHEHUSMHU, HEPABEHCTBAMU
U UX CUCTEMaMU;

— cBOOOJIHO HCIIOJIB30BATh
TOKJIECTBEHHbBIE
peoOpazoBaHus P PEeLICHUU
YpaBHEHUU U CUCTEM
ypaBHEHUN

B noeceomnesnoti scusnu u npu
usy4eHuu Opyaux npeomemos.

— COCTaBJIAThH U pelaTh
yYpaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI [P PELICHUH 3a/1a4
JIPYTUX y4eOHBIX IPEIMETOB;

—  BBINIOJIHATH OLICHKY
IpaBIoNo00Hs pe3yabTaToB,
M0JIy4aeMbIX IIPU pEIICHUN
pa3INYHbIX ypaBHEHUM,
HEPaBEHCTB U UX CUCTEM MpHU
pelIeHny 3a1a4d Apyrux
y4€OHBIX MPEIMETOB;

— COCTaBJIAThH U PelIaTh
YPaBHEHUS U HEPABEHCTBA C
rapameTpamu Ipu pereHun
3a/1a4 APYTuX y4eOHBIX
MIPEIMETOB;

— COCTaBJISITh YPaBHEHHE,
HEPAaBEHCTBO UJIU UX CUCTEMY,
OIMCHIBAIOLINE PEAIBHYIO
CUTYaLMIO WK MPUKIIAJHYIO
3aa4dy, UHTEPIPETUPOBATh
IIOJIyYE€HHBIE PE3YJIbTaThI;




KCII0Ib30BaTh MPOTPAMMHBIE
Cpe/ICTBa MPU PEIICHUHN
OTJICIbHBIX KJIACCOB
ypaBHEHU U HEPABEHCTB

Dyukuyu

OmnepupoBarb Ha 0a30BOM ypOBHE
MOHATHUSIMU: 3aBUCUMOCTb
BEJIMYMH, (YHKLIHS, apIyMEHT U
3HaueHue QPyHKIHUH, 007aCcTh
OIIpEeEIICHUSI U MHOXKECTBO
3HaYeHUH PyHKIUH, rpaduK
3aBUCHUMOCTH, TpaduK GyHKIINH,
HYyJIU QYHKIUH, IPOMEKYTKHU
3HAKOIIOCTOSIHCTBA, BO3PACTAHUE
Ha YHCIIOBOM IIPOMEXKYTKE,
yObIBaHUE HA YUCIOBOM
IIPOMEXKYTKE, HanOOoJIbIlIee U
HauMEHblIIee 3HaYeHue PyHKIUU
Ha YHCIIOBOM IIPOMEXKYTKE,
nepuoandeckas GyHKUUs, NEPUOLT;
orepupoBaTh Ha 0a30BOM YpOBHE
MOHATHUSIMU: TIpsiMasi U oOpaTHas
IIPONOPLIMOHAIBHOCTD JINHEIHAS,
KBaJIpaTH4Has, Jorapupmuueckas
U TIOKa3aTenbHas GyHKLUH,
TPUTOHOMETpHUECKHE (QYHKIIUY;
pacrio3HaBaTh rpaduKu
3JIEMEHTAPHBIX (QYHKIMA: TPIMOii
1 0OpaTHOMH
MPONOPLUUOHATIBHOCTH, IMHEWUHOM,
KBaJIpaTHUYHOM, TorapupmMudeckoi
U TI0Ka3aTeNbHOM (PyHKIIHIA,
TPUTOHOMETPUYECKUX (PYHKIIMIA;
COOTHOCHTB T'pauKu
3JIEMEHTAPHBIX (QYHKIMHA: TPIMOit
1 0OpaTHOI
MPONOPIMOHATILHOCTH, TUHEWUHOM,
KBaJAPaTUIHOM, JIOTapUPMUIECKOI

—  Onepuposamov ROHAMUAMU:
3a6UCUMOCMb 8ETUYUH,
@yHKyus, apeymenm u
3HaueHue QyuKyuu, 0o1acmo
onpeoeneHust U MHONCECHEO
3HaueHull QyHKyuu, cpagux
3asucumocmu, epagpux
@yHryuu, Hyau gynkyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YuUcio80Mm
npomexcymke, yovieanue Ha
YUCTI080M NPOMEICYNIKE,
Haubobulee U HauUMeHblUlee
3HayeHue PyHKyuu Ha
YUCTI080M NPOMENCYNIKE,
nepuoouyeckas QyHKyus,
nepuoo, Yemudas u HeyemHdast
dyHryuu;

—  0nepuposamv NOHAMUIMIU.:
npsamas u 0opamuas
NPONOPYUOHATLHOCY,
JIUHENHAs, KeAOpamu4Has,
Joeapupmuveckas u
NOKA3amenbHas YYHKYuu,
Mpu2oOHOMempuiecKue
dynryuu;

— onpedensimv 3HaAUEHUE
@yHKyuu no 3HaveHuro
apeymeHma npu paziuyHslx
cnocobax 3a0anus QyuKyuu,

—  cmpoums paghuru u3yUeHHvIX

dyHryuiL;

Buiagers nonstuaMu:
3aBHCHUMOCTh BEJTUYHH,
(GyHKLHA, apryMEHT U
3HaueHue (PYHKIUHU, 001aCTh
OIIpeIeJIEHUs] 1 MHOKECTBO
3HaYeHUH QYHKIUH, rpaduK
3aBUCUMOCTH, rpauk
¢GbyHKIMU, HYU QYHKINH,
IPOMEXYTKU
3HAaKOIOCTOSIHCTBA,
BO3pacTaHKE Ha YHCIOBOM
IPOMEXYTKe, yObIBaHUE Ha
YHCIIOBOM ITPOMEXYTKE,
HauOoJbIIee U HAUMEHbIIIEe
3Ha4YeHue PYHKIUHU Ha
YHCIIOBOM ITPOMEXYTKE,
nepuoauyeckas GyHKIus,
MEpUOJI, YeTHAS U HeUETHAs
(GyHKINU; yMETh IPUMEHSATh
9TH MTOHATHUS TIPH PEIICHUH
3ajay;

BJIQJICTh TIOHSATHEM CTETICHHAS
(GyHKIUS; CTPOUTH €€ Irpaduk
U YMETb IPUMEHSTh CBOMCTBA
CTENEeHHON (PYHKLUU MPH
pelIeHIH 3a1ad;

BJIQJIETh MOHATUAMHU
nokaszaTesbHast QyHKIIHS,
9KCMOHEHTA; CTPOUTH UX
rpaduKu 1 yMETh IPUMEHSTh
CBOMCTBA ITOKA3aTEIbHOU
(YHKLINHU IPH PELICHUH 3a/1a4;
BJIQJIETh IOHATHEM

—  Hocmuocenue
pe3ynomamos paszoena ll,

—  gnademv nousmuem
AcCuUMnmMomul U yMems €20
NpUMEHAMb NPU peuleHuu
3a0auy;

—  NpUMeHAmsb Memoovl
peuleHuss npoCmenuiux
ougppepenyuanvrvix
VpasHeHuii nepeoeo u
8MOP0O20 NOPAOKO8




Y TI0Ka3aTeIbHON (DYyHKIIHIA,
TPUTOHOMETPHUYECKUX (DYHKIHIH C
dbopMynaMu, KOTOPHIMUA OHH
3a1aHbl;

HAXOJUTh 10 rpaduKy
npUOIMKEHHO 3HAUCHUS PYHKIIUU
B 33/IaHHBIX TOYKaX;

OTIpeNIeNIATh 0 rpaduKy cBOICTBA
GbyHKIMU (HYJTH, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEXYTKH
MOHOTOHHOCTH, HAaHOOJIbIIINE
HAWMEHBIIUE 3HAYCHUS U T.I1.);
CTPOUTH 3CKU3 Tpaduka GyHKINH,
YAOBJIETBOPSIOUIEH
NPUBEICHHOMY Ha0Opy yCIOBUiA
(IpoMeXyTKH BO3pacTaHus /
yObIBaHUS, 3HAUCHUE (DYHKIIUU B
3aJIaHHOH TOYKE, TOUKH
HKCTPEMYMOB H T.JI.).

B noeceownesnotui scusnu u npu

u3yyeHuu Opyeux npeomemos:

OTIpeAEeNATh 1o rpaduxkam
CBOWMCTBA PEATTHLHBIX MPOIIECCOB H
3aBUCHMOCTEH (HauOOIbIINe U
HaUMEHBIIINE 3HAYCHUS,
MIPOMEXYTKH BO3PACTAHHUS U
yOBIBAHUS, TIPOMEKYTKH
3HAKOIMOCTOSIHCTBA U T.11.);
HUHTEPIPETUPOBATH CBONCTBA B
KOHTEKCTE KOHKPETHOMI
MPAKTUYECKON CUTyalluu

—  onucvleams no epapuKxy u 6
npoOCMeuux ciyuasx no
¢opmyne nosedenue u
ceolicmea hyHKyul, Haxo0Oums
no epagpuxy QyHxyuu
Haubonvbuiue U HauMenbuiue
3HaAueHUs;

— cmpoumbs 3cKu3 epaghuxa
@yHryuu, yoosnemeopsiowei
npugedeHHoM) Habopy YCi08uUll
(npomescymku
603pacmanus/yovl8aHus,
3HaueHue QYHKYuu 6 3a0aHHOU
moyKe, MmouKU IKCMPemymos,
acumMnmomul, HyIu QYHKYUU u
m.o.);

— pewambv ypasHeHusl,
npocmeuiuiue cucmemol
VPasHeHUll, UCNONb3Y3L
ceolicmea QyHKyul u ux
epaguxos.

B noeceonesnoii srcusnu u npu
usyueHuu Opyeux y4eOHvix
npeomemos:

— onpedensims no epaguxam u
UCNONbL3068aAMb 0I5l PEUUECHUS]
NPUKIAOHBIX 3A0aY C8OUCMBA
PeanbHuIX NPOYeccos u
3aeucumocmetl (Hauborvuiue u
HaumeHblUe 3HaA4eHUs,
NPOMENCYMKU 803PACTNAHUS U
yovleaHus QynKyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
ACUMNMOMbL, NePUoo U Mm.n.);

norapudmuueckas GpyHKIuS;
CTPOUTH €€ rpaduK U yMETh
IIPUMEHATH CBOMCTBA
norapupMudecKkon GyHKITUU
MIPU PELICHUH 3a7ay;

—  BJIaJETh NOHATUSAMU
TPUTOHOMETPHUUECKUE
(GyHKINU; CTPOUTH UX TpaduKu
U YMETh IPUMEHSAThH CBOICTBA
TPUTOHOMETPHUYECKUX
(GyHKIUH MpU pelIeHuH 3a1a4;

—  BIIQJICTh MOHATHEM OOpaTHast
(GYHKIUS; TPUMEHSTH 3TO
MOHSITHE MPY PEIICHUHU 3aa4;

— TMPUMEHSATH IPU PEIICHUU
3a/1a4 CBOMCTBA (PyHKIIHI:
YEeTHOCTD, IEPUOIUIHOCTb,
OTPaHUYEHHOCTb;

— TPUMEHSTH NP PEIICHUH
3a/1a4 mpeoOpa3oBaHUs
rpaduKoB QyHKIHII;

—  BIIQJICTh MOHITUSMH YUCIIOBAS
MOCTIeIOBATEIBHOCTb,
apupMeTHuecKas u
reOMeTPHYECKast MPOTPECCHS,;

— TPUMEHSTH IPU PEIICHUU
3a7a4 CBOMCTBA M MPU3HAKU
apu(pMeTHIECKON U
T€OMETPUYECKOM IMPOTPECCUM.

B nosceonesnoii sorcusnu u npu
usyyeHuu Opyeux y4eOHvix
npeomemos:

—  OIpenessaTh no rpadukam u
UCIOJIb30BATh JJIS1 PEIICHUS
MPUKJIAIHBIX 3a/1a4 CBOWCTBA
peanbHBIX IPOLECCOB U




UHmMepnpemuposams
ceoticmea 6 Konmekcme
KOHKDPEeMHOU NPAKMu4ecKou
cumyayuu,;

onpeodensimob no epaguram
npocmetiuiue
Xapaxkmepucmuxu
nepuooUyecKux npoyeccos 8
buono2uu, IKOHOMUKE, MY3bIKE,
paouocssnsu u op. (amnaumyoa,
nepuoo u m.n.)

3aBUCUMOCTEH (HauOOIbIIINIe U
HauMEHbIIINE 3HAYCHUS,
MPOMEKYTKH BO3pACTaHHS U
yObIBaHUS QYHKIIUH,
MIPOMEKYTKH
3HAKOMOCTOSIHCTBA,
ACHMIITOTBI, TOYKH Ieperuoa,
MEePHOJ U T.11.);
MHTEPIPETHPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMN
MPAKTHYECKON CUTYaIUH;.
OTIPENIeNIATh TI0 TpaduKam
IIPOCTEUIINE XapaKTEPUCTUKU
NEPUOANYECKUX MPOIIECCOB B
OHMOJIOTHH, SKOHOMHUKE,
MY3bIKE, PaIMOCBSI3H U JP.
(ammuTyna, EpUOJ U T.I1.)

Dnemen
mol
mamema
muueck
020
ananusza

— OmnepupoBath Ha 6a30BOM ypOBHE
MOHATHUSIMU: TIPOU3BOTHAS
(GyHKIMU B TOUKe, KacaTeJabHast K
rpaduKy QyHKIMH, TPOU3BOIHAS
byHKIMH;

— OIpEenensaTh 3HAUCHUE
MPOU3BOIHON (DYHKIIMU B TOUKE
0 N300paKEHUIO KacaTeIbHOM K
rpaduKy, NpOBEAEHHOMN B 3TOI
TOUKE;

— pelaTh HECJIOXKHbIE 33Ja4n Ha
MIPUMEHEHHE CBSI3U MEXKIY
MIPOMEKYTKAMHA MOHOTOHHOCTH U
TOYKaMU 3KcTpeMyMa (QyHKIUH, C
OJIHOW CTOPOHBI, U IPOMEKYTKAMU
3HAKOIOCTOSIHCTBA U HYJISIMU
MIPOM3BOTHON 3TOM QYHKIIUH — C
JIPYTOM.

Onepuposamsv NOHAMUAMU
npouU3B0OHAst (PYHKYUU 8
mouke, KacamenbHas K
epaguxy ¢ynxyuu,
npouU3B0OHAst PYHKYUU,
BLIUUCTIAAMb NPOUZBOOHYIO
O0OHOUNEHA, MHO20YJIEHA,
K8AOpAmMHO20 KOPH3L,
NPOU3BOOHYIO CYMMbl
dyHryui;

BLIYUCTIAMb NPOU3BOOHBIE
9NeMEHMAPHBIX PYHKYUL U UX
KOMOUHAyUil, UCNOb3Ys
CNpasounbie Mamepuaibl,
uccne008ams 8 NPOCMeUuux
cnyuasx yukyuu Ha
MOHOMOHHOCMb, HAXOOUMb
Haubobuiue U HaumMeHbuiue
3HAYeHUst YyHKYUl, Cmpoums
epaghuKu MHO20UIeHO8 U

Bmagers moasaTneM
OECKOHEYHO yOBIBarOIIast
reoMeTpuyecKas mporpeccus u
YMETb MIPUMEHSTH €T0 MPH
pEIICHUH 33]1aY;

MPUMEHSTD JIJIS pEIICHUs
3a/1a4 TEOPHIO MPEEIIOB;
BJIaJIETh OHSATUSIMU
OECKOHEYHO OOJIBIIIHE U
OCCKOHEYHO MaJlble YHCIIOBEIC
MTOCJIEZIOBATEILHOCTH U YMETh
CpaBHHBATh OECKOHEYHO
OopIIKe U OECKOHESYHO MaJIble
MOCIIEI0OBATEIbHOCTH;

BIIAJIETh TOHSATHIMU:
Mpou3BOIHAS QYHKIINH B
TOYKE, TIPON3BOAHAS (DYHKITUH;
BBIYHCTISITH IPOU3BOIHBIE
JNIEMEHTAPHBIX (PYHKIUN U UX
KOMOHWHALINI;

HHocmuoicenue
pe3yrbmamos pazoena ll;
€80000H0O 61a0emb
CMAHOAPMHbIM ANNapamom
MaAmemMamuyecKo2o
aHanu3a 07 8bIYUCTIEeHUS
NpPOU3B0OHBIX PYHKYUU
O0OHOUL NepeMeHHOLL;
€c80000HO NPUMEHAMD
annapam
MamemamuyecKo2o
AHANU3A 015 UCCIe008AHUSL
@yHKYULl U NOCMpPoeHUs.
epaghuros, 6 mom uucie
uccned08anus Ha
BLINYKIOCIb,
onepupoeams nNoHAMUEM
nepeooopasHoll yHKyuu
07151 peuerus 3a0ay;
061a0emb OCHOBHBIMU




B noeceownesnoti srcusnu u npu

uzyyeHuu Opyeux npeomemos:

MOJIB3YSICh TpaduKamH,
CpaBHUBATbh CKOPOCTH
BO3pacTaHus (pocTa, MOBHIIICHUS,
YBEIUYEHUS U T.II.) WA CKOPOCTH
yObIBaHUS (TIaJICHUS, CHIDKCHHS,
YMEHBIIICHUS U T.I1.) BSIMYHH B
peabHBIX Mporeccax;
COOTHOCHTH TPaUKH peabHbIX
MPOLECCOB U 3aBUCUMOCTEN € UX
OIMCAHUSIMU, BKJITFOYAOIIMMU
XapaKTePUCTHKH CKOPOCTH
n3MeHeHus (OBICTPBIA POCT,
TUTABHOE MTOHWKEHHE U T.11.);
UCIIO0JIB30BaTh TPAQUKH PeaTbHBIX
MPOIIECCOB JUISI PEILICHHUSI
HECJIOXKHBIX MPUKJIAHBIX 33124, B
TOM YHCIIE OTIpeIeNsis Mo rpauKy
CKOpOCTH X0J1a TIporiecca

npocmeuux payuoHaIbHbIX
@yHKYUIL ¢ UCNONIB30BAHUEM
annapama mamemamuiecKo2o
ananusza.

B nosceounesnoti orcuznu u npu
usyueHuu opyaux yueOHwvlx
npeomemos:

—  pewams NpuKIaoHbvle 3a0a4u
u3 buonozuu, Pu3UKU, XUMUL,
9KOHOMUKU U OPYSUX
npeomemos, Cea3aHHble C
uccnedosanuem
Xapakxmepucmux peanibHulx
npoYeccos, HaxodcOeHuem
HAubOIbUUX U HAUMEHBULUX
3HAYEeHUll, CKOPOCMU U
VCKOpEeHUsL u m.n.;

—  UHmMepnpemuposams
NOIYYEeHHbLE PEe3YTbMANbL

— WCCenoBaTh PYHKIIMU Ha
MOHOTOHHOCTb Y SKCTPEMYMBI;

—  CTpPOUTH IpadUKH U MPUMEHSTH
K pPEIICHHIO 33/]a4, B TOM
YHUCIIE C TapaMeTpoOM;

— BIAJETh MOHATHEM
KacareJbHas K Tpaduxy
(YHKIIUY U YMETh IPUMCHSITh
€ro MpHU PeIICHUH 3a/1a4;

—  BJIAJICTh IIOHATUIMHU
nepBooOpazHas QyHKIuS,
ONPE/ICIICHHBIA HHTETPA;

— TPUMEHSTH TEOPEMY
Herorona—Jleiibauna u ee
CJICAICTBUSA JIJIA PEIICHUS 3a/1a4.

B nosceonesnoti sorcuznu u npu
usyueHuu opyaux yueOHwvlx
npeomemos:

— pelarh NPUKIAIHbIE 3aa4u
u3 Onosioruu, GU3NKH, XUMHUH,
SKOHOMUKH U JIPYTUX
MIPEIMETOB, CBSI3aHHBIE C
MICCIIEJOBAaHUEM
XapaKTEPUCTHUK MPOIECCOB;

—  UHTEpHpeTUpPOBATH
MOJIYYEHHBIE PE3yIbTAThI

ceedeHuAMU 00 unmezpane
Hviomona—Jletibnuya u ezo
npocmenuux
NPUMEHEHUSX,
onepupoeaman 6
CMAHOAPMHBIX CUMYAYUAX
NPOU3B0OHBIMU BbICUUUX
noOpsAOKO8;

yMemb npuUMeHsms npu
PpeweHuu 3a0a4 ce0lcmaed
HenpepvlHbIX PYHKYULL
yMemb NpUMeHsms npu
peuweHuu 3a0a4 meopembl
Beuepwmpacca,

yMemb 8bINOHAMD
NpUOIUIHCEHHDLE
BbIUUCTIEHUSL (MEMOObL
peuenus ypasHeHu,
BbLIUUCTIEHUSL ONPEOENEeHHO20
unmezpana),

yMemv npUMeHsImb
NPULOdAICEHUE NPOUBOOHOU
U onpeodeneHH020
uUHmMe2pana K peueHuo
3a0a4 ecmecmeo3HaAHUsL,
6naoemsv NOHAMUAMU
emopas npou3800Hasl,
BLINYKIOCHb epagura
@dyHKyuUu u ymemo
uccneo0o8ams YyHKyuio Ha
BbINYKIOCHIL

Cmamu
cmuka u
meopus
eéepoam
Hocmell,
J02UKa

OnepupoBath Ha 6a30BOM YPOBHE
OCHOBHBIMH ONTUCATEIbHBIMH
XapaKTePUCTHKAMH YHCIIOBOTO
Habopa: cpeaHee
apupMeTHIeCcKoe, MeIUaHa,
HauOoJbIlIee U HAUMEHbLIee

—  Umems npeocmasnenue o
OUCKPEMHbBIX U HENPEPbIGHbIX
CYYAUHBIX BETUYUHAX U
pacnpeoeneHusx, o
He3a8UCUMOCMU CTYYAUHBIX
BENIUYUH,

— OnepupoBaTh OCHOBHBIMHU
oTnHcaTeIbHBIMU
XapaKTePUCTHUKAMU YUCIIOBOTO
Habopa, MOHSATHEM
reHepajibHast COBOKYITHOCTb U
BBIOOPKOI U3 HEE;

Jlocmuoicenue
pe3yribmamos pazoena ll;
umMemv npeocmasieHue o
YEHMPATbHOU NPEOebHOU
meopeme;

umems npedcmasierue o




u
KOMOUH
amopux
a

3HAUEHUS;
OIIepUpOBaTh HAa 0a30BOM ypOBHE
MOHATUAMM: YaCTOTa U
BEPOSATHOCTb COOBITHS,
CITy4aitHBIN BBIOOD, OTIBITHI C
PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH COOBITUSAMU;

BBIYUCIIATh BEPOATHOCTH COOBITHH

Ha OCHOBC IIOJACUYECTa 4nciia
HCXO0O0B.

B noeceownesnou sxcusnu u npu

usyueHuu oOpyeux npeomemos:

OLICHMBATh U CPAaBHUBAThH B
MPOCTBIX CITy4asiX BEPOSATHOCTH
COOBITHI B peabHOH KU3HHU;
YHUTATh, COTIOCTABIIATH,
CpaBHUBATbh, HHTEPIIPETUPOBATH B
MPOCTHIX CIIydasiX peajbHbIe
JaHHBIE, TIPE/ICTaBICHHBIC B BHJIE
Tabsul, AMarpaMm, rpaukoB

umems npedcmasiienue o
MAmemMamuyeckom OHCUOaHuU
U Qucnepcuu CLy4aHbix
BeNUYUH,

umems npedcmasienue o
HOPMAbHOM pACHpedeeHu U
npumepax HoOpMaibHO
PACnpeOeeHHbIX CILYYAUHbIX
BEeNUYUH,

HOHUMAMb CYyMb 3aKOHA
OOLUUX YUCeN U 8bIOOPOUHO20
Memooa usmeperus.
6eposimHocmet,

umems npeocmasieHue 0o
VCILOBHOU 6ePOSMHOCIU U O
NOIHOU 8EPOMHOCMU,
NPUMEHAMb UX 8 peuleHUU
3a0ay;

umems npedcmasienue o
BANCHBIX YACTHBIX BUOAX
pacnpeoenenutl u nPUMEHIMb
UX 8 peueHuu 3a0ay,

umems npedcmasgieHue o
KOppensiyuu Cry4atiHblx
BENUYUH, O TUHEUHOU
pezpeccuu.

B nosceonesnoii srcuznu u npu

uzyyeHuu Opyeux npeomemos:

BLIYUCTIAMb UTU OYCHUBAND
8eposMHOCMU COObIMULL 8
PeanvHOU HCU3HU,
8b1OUPaAMb NOOX00sUUe
Memoovl npedcmasienus u
00pabomxu OaAHHbIX,

OIIEpUPOBATH NOHATUSIMHU:
4acToTa U BEPOSITHOCTh
COOBITHSI, CyMMa U
IIPOU3BEICHUE BEPOSTHOCTEM,
BBIUKCIIATH BEPOSTHOCTH
COOBITHI1 HAa OCHOBE IOJICYETa
YyuClla UCXOMO0B;

BJIaIETh OCHOBHBIMU
MOHATUSAMHU KOMOUHATOPUKH U
YMETh UX NPUMEHSTh IIPU
pelIeHNH 3a/1aY;

UMETH Mpe/icTaBIeHHEe 00
OCHOBax TEOPUHU
BEPOSITHOCTEN;

UMETh MPEACTABICHHUE O
JUCKPETHBIX U HETIPEPBIBHBIX
CIIy4alHBIX BEJIMYMHAX U
pacnpeneneHusx, o
HE3aBUCHMOCTH CIIy4alHbIX
BEJIMYNH;

HMMETh IPEJCTaBICHUE O
MaTeMaTHYeCKOM OXKUAAHUU U
JUCIIEPCUU CITyYalHBIX
BEJIMYNH;

UMETBH MPEICTABIECHUE O
COBMECTHBIX PACIIPENETIECHUAX
CIIy4alHbIX BEJINYUH;
MIOHUMATh CYTh 3aKOHA
OOJIBIINX YKCET U
BBIOOPOYHOTO METOIA
U3MEPEHMSI BEPOSTHOCTEN;
HMMETh TPEJICTaBIECHUE O
HOPMaJbHOM pacrpeieeHuH U
IIpUMepax HOPMAJIbHO
pacnpeesIeHHbIX CIIy4aliHbIX
BEJIMYNH;

HMMETH MPEACTaBICHUE O

8b100POYHOM
Koa¢hhuyuenme
Koppenayuu u TUHetHo
peepeccuu;

umems npedcmasiienue o
CMamucmuyecKux
2UNnoOme3ax u nposepKe
cmamucmuyeckou
2unomesvl, 0 CMamucmuke
Kpumepusi u ee ypogHe
3HAYUMOCTU,

uMemsb npedcmagieHue o
CBA3U IMNUPUYECKUX U
meopemuiecKux
pacnpeoeneHutl;

umems npedcmasienue o
KOOUposauuu, 080UYHOU
3anucu, 080UYHOM Oepese;
671a0emsb OCHOBHBIMU
NOHAMUAMU MeoPUl
epaghos (epagh, sepuiuna,
pebpo, cmenenb 6epulUHbL,
nyme 8 epage) u ymems
NPUMEHSIMb UX NPU
peuteHuu 3a0ay;

umems npedcmasiienue o
o0epesvsix u ymems
NPUMEHAMb NPU peuleHul
3a0au;

611a0emsv NOHAMuUeMm
CBAZHOCMb U YMemb
nPpUMEHAMb KOMHOHEHMbl
CBAZHOCIMU NPU peuteHul
3a0au;

yMemb 0Cyuwecmsisims
nymu no pebpam, o6xo0vl
pebep u sepuiun epaga;




YMemb peuiams HeCl0HCHble
3a0ayu Ha NpuUMeHeHUe 3aKOHA
OOIbIUX YUCEeN 8 COUUOTIO2UL,
cmpaxoeanuu,
30pasooxpanenul,
obecneuenuu He3onacHocmu
HaceNeHUs 8 YPe36bIUAUHbIX
cumyayusx

KOPPEJSALMH CITyYalHbIX
BEJIMYMH.

B noeceomnesnoui scusnu u npu
usyueHuu oOpyaux npeomemos:

—  BBIYUCIIATH WIN OIICHUBATH
BEPOSITHOCTH COOBITUH B
peabHOM KU3HH;

— BBIOUpPATb METOJIbI
MOJIXOJISIIETO MPEACTaBICHUS
1 00pabOTKH JaHHBIX

umMemsb npedcmasienue 0o
2UNEPOBOM U
2aMUILIMOHOBOM NYMU,
umems npedcmasiienue o
mpyoHocmu 3a0a4u
HAXO0HCOEHUS.
2aMUILMOHOBA NYMU;
61a0emsv NOHAMUAMU
KOHeUHble U cuemmble
MHOJICECBA U YMEMb UX
NPUMEHAMb NPU peuleHul
3a0ay;

YyMemb NPUMeHAmMb Memoo
Mamemamuyeckoll
UHOYKYUU;

yMemb npuUMeHsIms
npunyun [upuxie npu
peuteHuu 3a0a4

Texcmo
évle
3a0a4u

Pemath HecnoXKHbIE TEKCTOBBIE
3aJlauM pa3HbIX TUIIOB;
aHAJIN3MPOBaTh YCIOBUE 3aJauH,
IIPU HEOOXOIUMOCTH CTPOUTH JUIS
€€ pelIeHNs] MaTeMaTHYECKYIO
MOJIEIb;

MMOHUMATh U UCIOJIB30BaTh JJIs
pelieHus 3a1auu nHpopMaluio,
IIPEJICTABICHHYIO B BUJIE
TEKCTOBOM M CHMBOJIBHOM 3aIlMCH,
cXeM, TabJull, uarpamm,
rpaduKoB, PUCYHKOB;
JENCTBOBATH 10 AJITOPUTMY,
COJIEpIKaIEMYCSl B YCIIOBUU
3a/1a4y;

HCII0JIb30BaTh JIOTHUECKUE
pacCyXICHHUs IIPH PELICHUN
3a/1a4y;

paboTarh ¢ M30BITOYHBIMU

Pewamv 3a0auu paznvix
MUnos, 8 Mom uucie 3a0ayu
NOBbIUEHHOU MPYOHOCMU,
8bIOUPaMb ONMUMATbHBLIL
Memoo peuieHus 3a0ayl,
PaccmMampusas paziuyHble
Memoobl;

cmpoums MoOeb peuleHus
3a0ayu, npo8ooUMs
odokazamenbHole
paccysicoenust;

peuwiams 3a0ayu, mpeodyroujue
nepebopa 6apuanmos,
npoeepKuU yCi08Ull, 8b100pa
ONMUMATILHO20 pe3yIbmama;
aHanu3uUposams u
UHMEPNPemupo8ams
pe3ynbmamsl 8 KOHMeKcme
VC08uUs 3a0ayu, 8blOUpPamy

— Pemarts pa3nbie 3agaun
MOBBIIIEHHOH TPYTHOCTH;

— aHANU3HUPOBATh YCIIOBUE
3a/1a4¥, BHIOMPATh
ONITUMAITLHBIA METOJT PEIICHUS
3a/1a4yM, paccMaTpuBas
pa3IMYHBIE METOBI;

— CTPOMTbH MOJIENIb PEUICHHUs
3aJauu, MPOBOAUTH
JI0Ka3aTeNbHbIE PACCyKICHUS
MIPU PELICHUH 33/1a4H;

— pemiatb 3aa4u, TpeOyroIue
repebopa BapuaHTOB,
MIPOBEPKH YCIOBUH, BBIOOPA
ONTUMAJILHOTO PE3yJIbTaTa;

— aHaTU3HUPOBAThH U
MHTEPIPETUPOBATD
TIOJIy4YE€HHBIE PEILIeHUs B
KOHTEKCTE YCIIOBUS 3a/1a4H,

Jlocmuoicenue
pezyniomamos pazoena |l




YCIIOBUSIMU, BBIOMpAsi U3 BCEi
uH(popMaLnH, JaHHEIE,
HEOOXOAUMBIE JIJISl pEIICHUS
3a/1a4u;

OCYILIECTBJISATh HECIOKHBIN
nepe0op BO3MOXKHBIX PEIICHUH,
BBIOMpAsi U3 HUX ONTHUMAJIbHOE 110
KpuTepusiM, cHopMyIUPOBAHHBIM
B YCIIOBUU;

aHAJM3UPOBATH U
WHTEPIPETHPOBATH MTOTYICHHBIE
pElIeHUs B KOHTEKCTE YCIOBHS
3aJ1a4u, BEIOMPATh PEIICHHUSI, HE
MIPOTUBOpPEYAIINE KOHTEKCTY;
pelarh 3a1auy Ha pacyeT
CTOMMOCTH MOKYIOK, YCIYT,
MOE3/0K U T.II.;

pelaTh HECIIOKHBIC 3314,
CBSI3aHHBIE C JIOJIEBBIM YYaCTHEM
BO BJIaJIeHUU GUPMOH,
MPEANPUATHEM, HEIBHIKUMOCTHIO,
peliaTh 3aa4u Ha IPOCThIe
MIPOLIEHTHI (CUCTEMBI CKHUJIOK,
KOMHUCCHUH) U Ha BBIYUCIICHUC
CJIOKHBIX TIPOIIEHTOB B Pa3IMUHBIX
CXeMax BKJIQJIOB, KPSIUTOB H
UTIOTEK;

pemaTh MPaKTHYECKUE 3a/1a4H,
TpeOyrole NCIOIb30BaHUS
OTPHIIATEIILHBIX YUCET: Ha
oTpesieNieHUuE TeMIlepaTyphl, Ha
oTpesieNIeHUE MOJI0KEHHS Ha
BPEMEHHOMN OCH (10 Halllel 3pbl U
nocJie), Ha ABM)KEHUE JeHEKHBIX
cpencTB (MpUXoa/pacxon), Ha
ompe/ielIeHUE TITyOUHBI/BBICOTHI U
T.I0.;

peuwienus, He npomueopedauyue
KOHMeKcmy;

—  nepesooums npu peuleHuu
3a0ayu uH@opmayuio u3 0OHOU
Gopmwvi 8 Opyeyro, ucnonvsys
npu HeobX00UMOCMU CXeMbl,
mabauysl, epaguxu,
ouazpammol;

B nosceonesnoti srcuznu u npu
u3yueHuu opyaux npeomemos:

—  pewams npaxmudecKue
3a0avu u 3a0auu u3 Opyeux
npeomemos

BBIOMPATH PEIICHUs, HE
MPOTUBOPEYALIHE KOHTEKCTY;

— TEPEBOAUTH MPH PEILICHUH
3a1a4n HHGOPMAITUIO U3 OTHON
(OpMBI 3aITUCH B IPYTYIO,
UCIIOJIB3YS TIPU
HEOOXOANMOCTH CXEMBI,
TaOIuIIbI, rpaduKy,
JMarpaMMBl.

B noeceomnesnoti scusnu u npu
usyueHuu oOpyaux npeomemos:

— pemaTh MPaKTUYECKUE 3a1a91
Y 3a/1a44 U3 JPYTUX
MPEIMETOB




— HCTOJB30BaTh MOHSATHE MacIITaba
JUTSL HAXOXKICHUS! PACCTOSIHUM U
JUIMH Ha KapTax, IIaHax
MECTHOCTH, INIaHAX IOMEIICHUH,
BBIKpOIiKax, mpu paboTe Ha
KOMITBIOTEPE U T.II.

B noeceownesnoti srcusnu u npu
usyueHuu opyaux npeomMemos:

— pfliaTb HECCIOXHBIC TPAKTUYCCKUC
3aJa4l, BOGHHMKAIOIKUEC B
CUTYyalusIxX HOBCGHHGBHOﬁ KHN3HU

T'eomem
pus

— OmnepupoBatb Ha 6a30BOM ypOBHE
MOHATUSIMH: TOYKA, TIpsiMasi,
IUIOCKOCTh B IIPOCTPAHCTBE,
napajieIbHOCTh U
NEePIEHAUKYIIPHOCTD MPSIMBIX U
MIIOCKOCTEI;

— pacro3HaBaThb OCHOBHBIE BH/JIbI
MHOTOI'PaHHHUKOB (IpU3Ma,
MUPaMUIA, TPSIMOYTOJIbHBIN
napajuieNienunesn, Kyo);

— u300paxarh u3ydyaeMsble (GUTYypsbI
OT PYKH U C IPUMEHEHUEM
MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

— JienaTh (BBIHOCHBIE) TUIOCKUE
YEePTEIKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYpP: BH]I CBEPXY,
cOOKy, CHH3Y,

— W3BJIEKaTh MH(OPMAIIIO O
MIPOCTPAHCTBEHHBIX
reoMeTpUYECKUX QUrypax,
MPEJCTABICHHYIO Ha UepTexax U
PHUCYHKaX;

— npuMeHATh Teopemy Iludaropa
IIPU BBIYUCIICHUH JIEMEHTOB

Onepupoeamv NOHAMUAMIU:
MouKa, npAMas, NiI0CKOCMy 8
npocmpancmae,
napaiieibHoCmy U
NePREeHOUKYISAPHOCTb NPSMBIX
u niockocmelti;

NPpUMeHSIMb OJisl PEUUEHUS.
3a0au eeomempuieckue
gaxmol, eciu yciosus
NpUMeHeHUsl 3A0AHbL 8 SIGHOU
dopme;

pewams 3a0ayu Ha
HAXOHCOEHUE 2eOMEMPUYECKUX
8eUYUH NO 0OPA3YAM UTU
aneopummam;

denams (8bIHOCHbBIE) NIIOCKUE
uepmedrcu U3 pucyHKos
00veMHbIX ucyp, 6 mom uucie
pucosamsv U0 ceepxy, cOOKY,
cmpoums ceverust
MHO202PAHHUKOS,

u3eneKamo,
UHmMEPNpemuposams u
npeobpazoeviéamy
uHgopmayuro o

— Buagers reomerprudecKkuMu
HOHSATHSAMH IIPH PEIICHUN
3aJa4 ¥ POBEJCHUN
MaTeMaTHYECKUX
paccykJIeHU;

—  CaMOCTOSITEJIEHO
(hopmynupoBaTh ONpPECICHUS
reoMeTpuuecKkux (uryp,
BBIJIBUTATh THITOTE3HI O HOBBIX
CBOWCTBAxX M NMpH3HAKaX
reOMEeTPUUECKUX QUTyp U
00OCHOBBIBaTh UJIH
OTpoBeprarh ux, 00001IaTh
WIN KOHKPETU3UPOBATh
pe3yabTaThl Ha HOBBIX KJlaccax
¢buryp, npoBOAUTH B
HECIIOKHBIX CITyJastx
knaccudukanuio puryp mno
pa3IMYHBIM OCHOBAHMUSIM;

— HCCIIeIOBATh YEPTEXKHU,
BKJIFOYast KOMOMHAIMH (uryp,
W3BIIEKATh, HHTEPIPETUPOBATD
U IpeoOpa3oBbIBATH
nHpopMaIuio,
MPEICTABICHHYIO Ha

Hmems npeocmasnenue 06
AKCUOMAMUYECKOM
Mmemooe;

61a0emov NOHAMuUeM
2eomempuiecKue mMecma
MoyeK 8 NPOCMpancmee u
VyMemb NPUMEHSMb Ux 0Jis
peutenus 3a0au,

yMemb npuMeHsims OJis
peuterus 3a0a4 ceoUcmad
NIOCKUX U O8YSPAHHBIX
Venos, mpexepaHHozo yeid,
meopembvl KOCUHYCO8 U
CUHYCO8 OJ151 MPEXSPAHHO20
yena,

61a0emov NOHAMuUEM
NepneHOUuKyIsApHOe ceueHue
npU3MblL U YMemsp
NpUMeHAmMb e20 npu
peutenuu 3a0ay;

uUMemv npeoCcmasiienue o
080UCNEEHHOCMU
NPABUTbHBIX
MHO202DAHHUKOB,
61a0emov NOHAMUAMU




CTEPEOMETPUUECKUX (DUTyp;
HaXOJUTh OOBEMBI U ILIOMIAIH
MOBEPXHOCTEU MPOCTEUIIINX
MHOTI'OTPaHHUKOB C IPUMEHEHHEM
opmyu;

pacrno3HaBaTb OCHOBHbBIE BUbI TEI
BpatieHus (KOHYC, LUIUHID,
cdepa u map);

HaXOJUTh OOBEMBI U IJIOIIAAH
MMOBEPXHOCTEHN MPOCTEUIITUX
MHOT'OTPaHHUKOB U TEJI BpaIlleHUs
C MpUMEHEeHHeM (OopMyII.

B nosceounesnoti ocuznu u npu

u3yyeHuu Opyeux npeomemos:
COOTHOCHUTH aOCTpaKTHBIC
reOMETPUUYECKUE IOHITUS U
(bakThI ¢ peaJIbHBIMU KU3HEHHBIMU
00BEKTaMU U CUTYaLUsIMU;
HCIIOJIB30BaTh CBOWCTBA
MIPOCTPAHCTBEHHBIX
reoMeTpuuecKux puryp s
pELIEeHNs TUIIOBBIX 3a7a4
IIPaKTHUYECKOT0 CONEP KAHNS;
COOTHOCHUTB IUIOIIAN
MOBEPXHOCTEN TEJ OJIMHAKOBOM
(hOpMBI Pa3TUIHOTO pa3Mepa;
COOTHOCHUTH 00BEMBI COCY/I0B
OJIMHAKOBON (POPMBI pa3ITUYHOTO
pasMepa;

OLIEHUBATh (HOPMY MPaBUIBLHOTO
MHOT'OTpaHHHKA I0CJIE CIINJIOB,
CpEe30B U T.1. (OIpenemsiTh
KOJIMYECTBO BEPIIUH, pedep u
IPaHEN IOJTyYEHHBIX
MHOTOTPaHHUKOB)

eeomempuieckux guzypax,
npeocmasieHHyI0 Ha
uepmedrcax;,

—  npuMeHsAmb 2eomempuyecKue
Gaxmul 013 pewenus 3a0au, 6
MOoM Yucie npeonoazaruux
HEeCKONbKO WA208 PeUleHUsL;

—  ONUCHIBAMb B3AUMHOE
PACRONIOdCEHUE NPAMBIX U
nI0CKOCmell 8 NPOCMPAHCMEe;

—  ¢opmynuposams ceoticmea u
npUsHaKu gueyp,

—  00Ka3bleamv 2eomempuiecKue
VMEepHcOeHUs,

—  enademv CmMaHoapmuou
Kraccugpuxayuet
NPOCMPAHCMBEHHBIX Puzyp
(nupamuosl, npusmsl,
napannenenuneovl);

—  Haxooums 0O6veMbl U NIOUAOU
nogepxHocmeti
2eomempudeckux mei ¢
npumeHeHuem opmyn,

—  GLIYUCTIAMb PACCMOANHUSL U
Velbl 8 RPOCMpaHcmee.

B nosceonesnoii srcuznu u npu
u3yueHuu Opyaux npeomemos:

—  UCNONIb308aMb CEOUCMBA
2eomempuieckux gueyp ois
peuieHus 3a0ay
NPAKMU4ecKo2o xapakmepa u
3a0ay4 uz opyaux obracmei
3HaHUU

yepTexKax;
pelIarts 3a1a4u
r€OMETPUIECKOT0
CoziepKaHMs, B TOM YHUCIIC B
CUTYalMsX, KOT/Ia aITOPUTM
peLIeHNUs He CIEAYeT SIBHO M3
YCJIOBUS, BBITIOIHSTH
HEOOXOANMBIE JUIS PEIICHUS
3aJa4u JIOTIOJTHUTEIIbHBIC
HIOCTPOEHHSI, MCCIIE0BATh
BO3MOXXHOCTH PHMEHEHHSI
TEopeM U (GOpPMYIT IS
peleHus 3a1a4;

yMeTb (hOpMYIUpPOBATh U
JI0Ka3bIBaTh F€OMETPUYECKHUE
YTBEPKICHHUS;

BJIQJICTh MOHATUSIMHU
CTepeOMETpHUU: NPU3Ma,
napaJuleNenuIes, MupamMua,
TeTpa’ip;

HMMETh IPEJCTaBIEeHUs 00
aKCHOMaX CTePEOMETPUH H
CIIEZICTBUSIX U3 HUX U YMETh
HOPUMEHSTh UX MPU PELICHUN
3ajau;

YMETh CTPOUTH CEUCHUS
MHOTOI'PaHHHKOB C
UCMOJIb30BaHUEM Pa3INIHbIX
METOIOB, B TOM YHUCIIE H
METO/1a CIIE0B;

UMETb MPEJICTABIECHHE O
CKPEIIMBAOIINXCS IPSIMBIX B
MPOCTPAHCTBE U YMETh
HAXOJIUTh YTOJI ¥ PACCTOSTHUE
MEXTy HUMH;

MPUMEHSTH TEOPEMBI O
MapauIeTbHOCTH IPSAMBIX U

yenmpanbHoe u
napanneivHoe
npoexmuposanue u
NPUMEHMb UX NPU
HOCMPOEHUU CeyeHUll
MHO202PAHHUKOB MemOOOM
npoexkyuil;

umMemv npedcmasieHue o
paszeepmke MHO202PAHHUKA
u Kpamuatiuiem nymu Ha
NnOBEPXHOCU
MHO202PAHHUKA,

uUMemb npedCcmasiieHue o
KOHUYECKUX CeYCHUSIX;
umemv npedcmasieHue o
Kacaowuxcs cepax u
KOMOUHAyuu mes 8paujeHsl
U ymems NPUMEHSIMb UX
npu pewienuy 3a0a4;
NPUMEHAMb NPU PeuleHUU
3a0ay gpopmyny
PACCMOsIHUSL OM MOYKU 00
NIOCKOCMU;

61a0ems pa3HbIMU
cnocobamu 3a0aHuUsA
NPAMOLL YPAGHEeHUAMU U
VyMemb NPUMEHIMb NPu
peutenuu 3a0ay;
NpUMEeHAMb NPU peueHuu
3a0a4 U 00KA3AMenbCmee
meopem 8eKmMopHblll Memoo
U Memoo KOOpOUHam;
umMemsb npedcmasienue 0o
akcuomax obvema,
nPUMEHAMb GopmY bl
00beM08 NPAMOY20IbHO20
napanieienunedd, npuMol




IJIOCKOCTEHN B POCTPAHCTBE
[P pELICHNUH 33]1a4;

YMETb IPUMEHSITh
napaslebHOe
IIPOEKTUPOBAHUE IJIS
n3o0paxenus Guryp;

YMETb IPUMEHSITh
NEPIEHAUKYIISIPHOCTH IPIMON
U IUIOCKOCTH IIPU PELIEHUH
3az1ay;

BJIa/IETh NOHITUSIMU
OpPTOTOHAJILHOE
IIPOEKTUPOBAHNE, HAKIIOHHBIE
U UX IPOEKLIUH, YMETh
IIPUMEHATH TEOPEMY O TPEX
HEepIEeHUKYIIsIpax Mpu
pEILIEHUN 3aa4;

BJIa/IETh MOHATUSIMU
paccTosiHue Mexy purypamu
B IIPOCTPAHCTBE, OOLIHIA
MEPIEHIUKYIISAP ABYX
CKPEIINBAIOIINXCS MPSMBIX U
YMETb IPUMEHSTh UX IIPU
pEILIEHNN 3a7a4;

BJIA/IETh MTOHATHEM YTOJI
MEXKIy NMPSMOM U IIIIOCKOCTBEO
U YMETh IPUMEHSThH €r0 IIPU
pEelIeHNH 3a/1aY;

BJIA/IETh MOHATHSIMU
JBYTPAaHHBIN yTOJI, YTOJI MEXIY
IIJIOCKOCTSIMH,
MEePIEeHIUKYISIPHbIE
IIJIOCKOCTH M YMETh IPUMEHSATh
UX NIpU pELICHUHU 3a/1ay;
BJIIETh NOHATUSMH IIpU3Ma,
napajuieJIenuInes ] U IpUMEHATh
CBOICTBA Napajuiesienunea

U NUPamMuobvl, mempal’aopa
npu pewienuy 3a0a4;
NpUMEHAMb meopemuvl 06
OMHOWEHUAX 00beMO8 npu
peutenuu 3a0ay;
NpUMEHAMb UHmMe2pa Ol
8bIYUCTEHUS 00BEMO8 U
nosepxuocmeti mei
8paujerus, 8bIYUCTEeHUs
niowaou cghepuieckozo
nosca u 06vema uwapoeo2o
cnost;

umemyv npedcmasieHue o
O0BUNICEHUSX 8
npocmpancmee:
napanneibHom nepeHoce,
cummempuu
OMHOCUMENLHO NIOCKOCMU,
YeHmpanibHOU CUMMEmpPU,
nogopome OMHOCUMENbHO
NpAMOU, BUHMOBOU
cummempuu, ymems
NPUMEHAMb UX npu
peuteHuu 3a0ay;

umMemyb npedcmasieHue o
nI0WA0U OPMO2OHANLHOU
npoexkyu,;

uMemsb npedcmasgieHue o
MpexzpaHHoOM U
MHO202PAHHOM Y2lie U
NPUMEHAMb CEOUCMEA
NIOCKUX Y2ll08
MHO202PAHHO20 Yena npu
peuteHuu 3a0ay;

umMemv npeodcmagieHus o
npeobpazosanuu n0O0OUs,
2oMomemuu u ymems




P PEILICHUH 3a/1a4;
BJIA/IETh [TOHITHEM
MPSMOYTOJIbHBIN
napajuiesIenuIe]] U IPUMEHATh
€ro MpH PELICHUH 3a]a4;
BJIAJETh MOHITHAMU
MUpaMuU/Ia, BUIbI MTUPAMU]I,
3JI€MEHTHI IPABUIIBHON
MUPAMUJIBI U YMETh IPUMEHSTh
UX [PU PELICHUH 3a/a4;

MMETh MPEACTABICHUE O
Teopeme Disiepa, IpaBUIbHBIX
MHOTOTPaHHUKAX;

BJIAJETh OHATHEM IUIOLIAIH
MMOBEPXHOCTEN
MHOTOI'PAHHUKOB U YMETh
IMPUMEHSTD €ro NP pEeUICHUN
3azay;

BJIAJETh MOHATUSAMU Tea
BpaieHus (IIIMHIP, KOHYC,
iap u cdepa), UX ceueHus u
YMETh IPUMEHSATh UX TIPU
pelIeHNH 33/1aY;

BJIAJETh NOHATUSAMU
KacaTeJbHbIE IPSIMbIE U
TJIOCKOCTH ¥ YMETh IPUMEHSATH
W3 MPU PEIICHUH 3a/a4;

HMMETh MPEJCTABICHUS O
BMHUCAHHBIX U OMMCAHHBIX
chepax U yMETh IPUMEHSTH HX
MIpH pEelIeHNH 3a]1aY;

BIIA/IETh MOHATHIMH 00bEM,
00BEMBI MHOTOTPAaHHUKOB, TEJ
BpalICHUsI U IPUMEHSATH UX
P PEILICHUHU 3a/1a4;

HMETh IIPEJCTaBIECHUE O
pa3BepTKe MWIMH/IPA U KOHYCA,

NPUMEHAMb UX NPU
peuteHuu 3a0ay,

yMemb pewiams 3a0a4u Ha
NIOCKOCMU Memooamu
cmepeomempu;
yMemb npUMeHsImb
dopmynvt 06vemos npu
peutenuu 3a0a4




TUTOIIA/N TIOBEPXHOCTH
IIWJIMHIPA U KOHYCA, YMETh
MPUMEHSTh UX TPH PEILICHUH
3ajay;

— HMETb NPEJICTABICHHE O
TIoIaau chepsl U yMeTh
HIPUMEHSATH €0 IPHU PEIICHUH
3ajay;

— yMETb pemiaTh 3aJa4u Ha
KOMOHMHAIIMM MHOTOTPaHHUKOB
¥ TEeJ BpallleHHS,

— UMETh NPEJICTaBICHUE O
H0A0OUH B IPOCTPAHCTBE U
YMETh peliaTh 331a4u Ha
OTHOIIEHHE 00HEMOB U
IUIOIIAJEN TIOBEPXHOCTEN
noI00HBIX (UTyp.

B nosceonesnotl sxcusnu u npu
u3yyeHuu Opyeux npeomemos:

— COCTaBJISITH C HCIIOJIb30BAaHUEM
CBOMCTB r€OMETPUUECKHUX
¢buryp maremMaTHuecKue
MOJIETH JIJIsl peLIeHUs 3a/1a4
MPaKTUYECKOr0 XapakTepa u
3a/1a4 U3 CMEKHBIX
JUCLUIUINH, UCCIIEA0BATh
MIOJIyYE€HHBIE MOJEIN U
HMHTEPIPETUPOBATH PE3yNbTaT

Bexmop
ol U
KOOpOuH
amol ¢
npocmp
ancmee

OmnepupoBatb Ha 0a30BOM ypOBHE
MOHSTHEM JI€KapTOBbI
KOOpPJUHATHI B IPOCTPAHCTBE;
HaXOJUTh KOOPJMHATHI BEPIINH
Ky0a U mpsIMOYTOJIBHOTO
napajuleJenunea

Onepuposamv nOHAMUAMU
0exapmogvl KOOpOUHAMbL 8
npocmpancmee, 6eKmop,
MOOYIb eKMOPA, PABEHCMEO
8EKMOPOB, KOOPOUHAMbL
8EKMOPA, Y20Jl MeNHCOY
BEKMOPaMu, CKAJSIPHOE
npouszgederue 8eKmopos,

— Bnanets NOHATUSAMH BEKTOPHI
Y UX KOOPJIUHATEHI;

—  YMETh BHITIOJHSATH OTepaIiuu
HaJ BEKTOPaMU;

— HCIOJIb30BaTh CKAISIPHOE
MIPOU3BEICHNE BEKTOPOB MPH
pelIeHNH 3a/1aY;

— TMPUMEHSATH ypaBHEHHE

—  Hocmuowcenue
pe3yribmamos pazoena ll;

—  Haxooumv 006veMm
napannenenuneoa u
mempas’opa, 3a0aHHbIX
KOOPOUHAMAMU CEOUX
6EPULUH;

—  3a0asamv NPAMYIO 8




KOJLIUHeapHble 8eKMOpbl,
HAXo00Umbs paccmosHue Mexcoy
08YMSl MOUKAMU, CYMMY
BEKMOPO8 U NPOU3BEOeHIUEe
8EKmMOpa HA YUCTIO, YOIl
Mmedncoy eekmopamiu,
cKanapHoe npousseoeHue,
PACKAA0bI8AMb BEKMOP NO
08YM HEKOJIUHEeAPHbIM
seKmopam,

3a0a6amv NIOCKOCMb
VpaeHeHuem 8 0eKapmogoli
cucmeme KOOPOUHAm,

pewams npocmetiuiue 3a0a4u
86€0eHUEM 8EKMOPHO20 ba3uca

IJIOCKOCTH, popMyTy
PacCTOSIHUS MY TOUYKaAMH,
ypaBHEHHE cepbl Ipu
peIlICHUH 33/1a4;

MPUMEHSTH BEKTOPHI U METO]
KOOp/MHAT B IIPOCTPAHCTBE
IIPY PEIICHUY 3a/1a4

npocmparncmee,

—  HAxooumo paccmosnue om
MOYKU 00 NIAOCKOCMU 8
cucmeme KOOp()MHClm,'

—  Haxooumo paccmosHue
M&WCOy CKpeuuearomumucs
npAMbIMU, 3A0AHHLIMU 6
cucmeme KOOp()MHClm

Hcmopu OnuceBaTh OTJICIIHLHEIC IIpeocmasnsame 6xk1ao HNwmets npencrabieHue o Locmuorcenue pezyromamos
a BBIJIAIOIIMECS PE3YIbTATHI, BbLOAIOUUXC MANEMANUKOS 8 BKJIAJI€ BBIJAIOIIUXCS paszoena ll
Mmamema MOJIyYEHHBIE B XOJ€ pPa3BUTHUSA paseumue Mamemamuxu u MaTE€MaTUKOB B Pa3BUTHE
muKu MaTEeMAaTHUKHU KaK HAyKu; UHBIX HAYYHBIX obaacmell; HayKH;
3HaTh IPUMEPHI MATEMATUYECKUX HOHUMAMb POJib MAMEeMaAMUKU MOHUMATh POJIb MATEMAaTHUKH B
OTKPBITHH U UX aBTOPOB B CBSI3H C 6 pazeumuu Poccuu passutuu Poccun
OTEUECTBEHHOU U BCEMUPHOU
HCTOPHEN;
MMOHUMATh POJIb MAaTEMATHUKH B
pa3Butuu Poccun
Memoo [IpumeHsATh U3BECTHBIE METOIBI Hcnonvzosams ochogHbvle Hcnonb3oBaTh OCHOBHBIE - Hocmuoicenue
bl MIPU PEIICHUN CTaHAPTHBIX Memoowbl 00KA3amelbCmed, METO/IbI JOKA3aTEeIhCTRA, pe3yrbmamos pazoena ll;
Mmamema MaTeMaTHYeCKUX 3ajau; npoBoOUMsb 00KA3AMENbCMBO MIPOBOANTH JOKA3aTEIHCTBO U —  npumeHsamy
muKu 3aMedaTh U XapaKTepru30BaTh U 8LINOJIHAMb ONPOBEPIHCEHUE; BBITIOJIHATD OIPOBEPKEHUE; mamemamuyeckue 3Hanus K
MaTeMaTHUYeCKUE 3aKOHOMEPHOCTH NpUMeHsAmMb OCHOBHbIE MIPUMEHSTH OCHOBHBIE METO,TbI UCCe008anuUIo
B OKpY KaroImiei MemoOovl peutenus pelIeHus MaTeMaTUYeCKUX OKPYIHCAOUje20 Mupa
NENCTBUTETBHOCTH; MamemMamuyecKux 3a0ay, 3a/1ay; (mMooenuposanue
MPUBOAUTH IPUMEPHI HA OCHOBE MAamemMamuyeckKux Ha OCHOBE MAaT€MAaTUYECKUX @uzuueckux npoyeccos,
MaTeMaTHYECKHUX 3aKOHOMepHOCmel 8 Npupooe 3aKOHOMEPHOCTEN B MPUPO/JIE 3a0ayu SKOHOMUKU)

3aKOHOMEPHOCTEH B IPHUPO/IE, B
TOM YHCJIC XapaKTePH3YIOIINX
KpacoTy B COBEPIICHCTBO

xapaxkmepuzoeams Kpacomy u
COBEPULEHCTNGO OKPYIHCAIOULe20
MUpa u npouseeoeHul

XapaKTEepU30BaTh KPACOTy U
COBEPILIEHCTBO OKPY>KAIOIIETO
MHPA U IPOU3BEICHUI




OKPY’KaroILEero Mupa u
IIPOU3BEICHUN UCKYCCTBA

ucKyccmea,

NPUMEHAMb npocmeuuue
npocpammubie cpeocmsa u
91eKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTNEMDbL
npu peuienuu
Mamemamuyeckux 3a0ay

HCKYCCTBa,;
IIPUMEHATH IPOCTEHIINE
IIPOrpaMMHBIE CPECTBA U
JNEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI
IIPY PELICHUN MaTeMaTHYECKUX
3az1ay;

I10JIb30BAThHCS IPUKIIAJHBIMU
IIPOrpaMMaMH U IIPOrpaMMaMu
CHUMBOJIBHBIX BBIUUCIICHUN JJIs
UCCIICJOBAHUS
MaTeMaTUYECKUX 0OBEKTOB




Il. OCHOBHOE COAEP)KXAHUE YYEBHOI'O IPEJIMETA
MATEMATHKA
AJI'EBPA U HAYAJIA AHAJIU3A
OcHoBHasi 6a30Basi MporpaMmma
[ToBTOopenue. Penenue 3a1a4 ¢ MCIIOJIb30BAHUEM CBOWMCTB YHMCEN U CUCTEM CUMCIICHHUS, IETUMOCTH, J10JIeH 1
yacTel, MPOIEHTOB, MoAyJeld uyucen. PemeHue 3amad ¢ MCHOJIB30BAHUEM CBOMCTB CTENEHEH M KOPHEH,
MHOT'O4YJICHOB, MPEe0Opa30BaHN MHOTOWICHOB U APOOHO-PAIlMOHATBHBIX BHIPAKCHUM.
Pemenue 3aau ¢ ucnonap30BaHUEM IpagyCHON MeEpHI yriia. Moysb 4ucia U €ro CBOKMCTBA.
Pemenue 3aau Ha JBUMXKEHHUE U COBMECTHYIO padOTy C MOMOIIBIO JIMHEHMHBIX U KBaJPATHBIX YpaBHEHUU U
ux cucteM. PereHue 3a1a4 ¢ MOMOIIBIO0 YMCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJTHOW MEPEMEHHOM,
C MPUMEHEHUEM U300PKECHHSI YUCITOBBIX MPOMEKYTKOB.

Pemenue 3amay ¢ HMCMONB30BAaHUEM YHMCIOBBIX (GYHKUMHA W uX rpaduxoB. Mcmonb3oBaHue CBOWCTB U
rpadMKOB JMHEWHBIX M KBAJIPATUYHBIX (YHKUIWH, 0OpaTHONH NPOMOPHHUOHATIBHOCTH M (QYHKIUH Y =\l!(_ .

I'paduueckoe peieHre ypaBHeHUI 1 HEPABEHCTB.
Tpuronomerpuyeckass OKpPYXHOCTb, paduannas mepa y2ia. CHHYC, KOCHHYC, TAaHI€HC, KOMAH2EHC

IIPOU3BOJBHOrO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO M CIEACTBUS M3 HEro. 3Hau€HUs

TUTT
Tpuronomerpudeckux Qynxuumii s yrnos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, —,—, — pan).
6 4 3 2

Dopmynvl COAHCEHUS MPULOHOMEMPUYECKUX PYHKYUL, POPMYIbl NPUBEOeHUs, YOPMYibl O8OUHO20
apaymenma.

Hynu pyHKIMH, TpOMEXYTKH 3HAKOTIOCTOSTHCTBAa, MOHOTOHHOCTh. Hanbosbliee 1 HauMeHblee 3HaueHue
¢bynkuuu. [Tepuoanueckue GpyHkuuu. YeTHOCTh U HeUeTHOCTh GYHKUUN. Crodcnvie pyHKyuUuU.

Tpuronomerpuyeckue QyHKIUM Y =COSX, Yy =SiNX,y =tgx. @yuxyus Y = CtgX . CBoiicTBa n
rpaduKy TPUTOHOMETPHUYECKUX (PYHKIIUH.

ApPKKOCHHYC, apKCHHYC, apKTaHI'€HC uucna. Apkkomaneenc uucaa. Ilpocreimme
TPUTOHOMETPUYECKHE ypaBHEHUS. PellieHne TpUroHOMETpUYECKUX YPABHEHHM.

Obpammnvie mpuconomempuyeckue @yukyuu, ux ceovicmea u epaguru. Pewenue npocmeiiwiux
MPULOHOMEMPUYECKUX HEPABEHCTNE.

Crenenp ¢ JEHCTBUTENBHBIM IIOKAa3aTeJIeM, CBOMCTBa creneHH. lIpocTeiimime mokasarenbHbIE
ypaBHEHMsI 1 HepaBeHCTBa. [lokazaTenbHas GyHKIUS U €€ CBOMCTBA U IpaduK.

Jlorapugm umcna, cBoictBa Jsorapudma. Jecsatuunbiii norapudm. Yucno e. HamypanvHuli
noeapugm. IlpeoOpazoBanue sorapupmuyeckux BblpakeHuid. Jlorapupmuueckue ypaBHEHUS U
HepaBeHCTBa. Jlorapudmuueckast QyHKIMS U ee cBOICTBA U rpad UK.

CrenenHast pyHKIMS U ee cBOMCTBa U rpaduk. MppanmoHanbHble ypaBHEHUS.

Memoo unmepsanos 0ns peulenust HepaGeHCMmS.



IIpeobpazosanusa epaghuxos hyHkyuii: cosue 60016 KOOPOUHAMHBIX OCell, paACmAXdCeHUe U cocamue,
ompaoiceHue OMHOCUMENbHO KOOpOuHammuslx ocel. I paguueckue memoovl peuienHus ypasueHuu u
Hepagencms. Peulenue ypasHenuli U Hepagencma, Co0epHcAUX nepemenHyio noo 3HaKOM MOOYJIAL.

Cucmembl  NOKA3aMENbHLIX, J02APUPMUYECKUX U  UPPAYUOHANbHLIX  ypaeHenuti. Cucmembl
NOKA3AMENbHBIX, 102APUDPMUYECKUX HEPABEHCMS.

Bzaumno obpamuvie gpynxyuu. I paduxu e3aumno odpamuuvix ¢yuxyuil.

Vpaenenus, cucmemol ypagnenuii ¢ napamempom.

[IpousBonnass ¢ynkiuun B Touke. KacarenpbHas k rpaduxy ¢ynkuuu. ['eomerpuyeckuii u
buznueckuit CMBICII MPOU3BOIHOM. [IpousBoanbie 3JIEMEHTAPHBIX gz19012078 Ilpasuna
oughghepenyuposanus.

Bmopas npouseoonas, ee ceomempuyeckuii u husuyecKuti cCmMuici.

[TonsTne o HenpepblBHBIX (yHKIuax. Touku skcTpeMyma (MakcHMymMa W MHHHMYMA).
HccnenoBanue aneMeHTapHbIX (YHKIUI Ha TOYKH SKCTpEeMyMa, HauOoJbIllee M HauMEHBIIEEe 3HAUCHUE C
MOMOIIIBI0 TIPOM3BOIHON. [locmpoenue epaghuxos @ynkyuti ¢ nomowwpro npouzeooHuvix. Ilpumenenue
NPOU3B0OHOU NPU peuleHuU 3a0ad.

[lepBoobpasnas. Ilepsoobpasnuvie snemenmapuvix yuxyuil. Ilnowaos xpusoruHeliHou mpaneyuu.
@opmyna Heromona-Jleubnuya. OnpedenenHvlii unmezpain. Buiuucienue nnowadeii niockux gueyp u
00beM06 meil 8paweHusi ¢ NOMOWbI0 UHMe2Pad.

BepositTHOoCTh M cTaTHcTHKA. PadoTa ¢ JaHHBIMH

[ToBropenue. Pemenue 3amau Ha TaOiauuHOe M rpaduyeckoe MpeACTaBiIeHUE NaHHBIX. VMcmonp3oBaHue
CBOMCTB M XapaKTEPUCTHK YHUCIIOBBIX HA0OpOB: CpEeOHUX, HAUOONBLIETO W HAWMEHBIIET0 3HAYCHUS,
pa3Maxa, oucnepcuu. Pewenue 3a0au na onpedenenue wacmomul u eposimHocmu cobvimuiu. Buluucnenue
8eposIMHOCMeEl 8 ONbIMAX C PABHOBO3ZMONCHLIMU DNIeMEeHMAapHuiMu  ucxooamu. Pewenue 3aday c
npumeHenuem Komounamopuxu. Pewenue 3a0ay Ha @vlyucieHue 8eposiMHOCMEU He3a8UCUMBIX COObIMUL,
npumeHenue Gopmynvl clodxiceHuss geposmuocmel. Pewenue 3adau ¢ npumenenuem ouazpamm Ddiinepa,
Oepesa eeposmuocmet, popmynvt Bepryniu.

Yenosnas eeposmuocme. Ilpasuno ymmnoorcenus eeposmuocmend. Popmyna noaHoU 6eposmHOCU.
Jluckpemnvie ciyuaiinvie senuuunbl u pacnpedenenus. Hezasucumvie cnyuatinvle éenuyunsl. Pacnpedenenue
CYMMbL U NPOU3BEOCHUS HE3ABUCUMBIX CILYUAUHBIX BETUUUH.

Mamemamuueckoe oocuoanue u oucnepcus CayuanuHou eeruyunsvl. Mamemamuueckoe oocuoanue u
oucnepcusi cymmbl CIyyaiHuix geauyun. I eomempuueckoe pacnpedenenue. bunomuanvruoe pacnpeoenenue u
e2o ceolicmaa.

Henpepuvignvie cnyuatinvie eenuuunsl. [lonamue o ntomnocmu epoamuocmu. Pasnomeprnoe pacnpedenenue.
Ilokazamenvroe pacnpedenenue, e2o napamempboi.

Ilonamue o nopmanvnom pacnpedenenuu. Ilapamempsi HopmanbHo2o pacnpedenenus. Ilpumepsl ciyuatinbix

6EUYUH, NOOYUHEHHBIX HOPMANTbHOMY 3AKOH) (nOZp@WHOCWIb usmepeHuﬁ, pocm 118]10881('61).



Hepasencmeo Yebwviwesa. Teopema bBepuynnu. 3axon 6onvuiux uucen. Bvibopounwvlii memoo uzmeperus
gepossimuocmell. Ponv 3akona 6onvuiux uucen 6 Hayke, npupooe u ooujecmae.
Kosapuayus osyx cnyuaiinvix eenuuun. Ilonamue o koagpuyuenme xoppenayuu. Coemecmmvie HabM0O0eHUs

08YX CIYYAlIHbIX 8eudUH. BoibopouHvlil Kodgh@uyuenm Kopperayuu.

Yri1y0/1eHHBIH YPOBEHb
[ToBTOpeHue. Penienne 3a1ad ¢ UCIOIB30BAHUEM CBOKMCTB YUCEJ U CUCTEM CUMCIICHUS, JETMMOCTH, T0JIEN U
yacTel, MPOLIEHTOB, MOAYJed yuces. PemieHune 3amgad ¢ MCHOJIB30BAaHUEM CBOWCTB CTENEHEW U KOPHEW,
MHOTOYJICHOB, MpeoOpa3oBaHUil MHOTOYJICHOB M JPOOHO-pallMOHANbHBIX BhIpakeHUH. Pemienue 3amad c
WCIIOJIb30BAaHUEM T'payCHOM Mephl yriia. Moayiib uncia U ero cBoicrBa. Pemienue 3a1ay Ha ABMKEHUE U
COBMECTHYIO pabOTy, CMECH M CIUIaBbl C TIOMOIIBIO JTMHEHHBIX, KBAJAPATHBIX H JAPOOHO-pallMOHATBHBIX
YpPaBHEHUI U UX cUCTeM. Penienue 3a1a4 ¢ MOMOUIBIO YMCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJAHOMU
MEPEMEHHOH, ¢ MPUMEHEHUEM U300paKeHHsI YUCIOBBIX MPOMEXKYTKOB. Pelienue 3aqad ¢ UCOIb30BaHUEM

YHCIOBBIX QYHKIMI U uX rpadukoB. Micronp30BaHne CBOWCTB U IrpadUKOB JIMHEHHBIX M KBAAPATUUYHBIX

¢byHKIMH, 00paTHOM MPONOPIHOHATFHOCTH U PYHKIIUH Y = ﬁ . I'padpuueckoe perienne ypaBHeHUH U

HepaBeHCTB. lcmonb3oBaHWe omnepanuil HajJg MHOXECTBAaMM M BbICKa3blBaHUsAMU. lcnosb3oBaHue
HEpaBEHCTB M CHUCTEM HEPABEHCTB C OJHOW NMEPEMEHHOH, YMCIIOBBIX NMPOMEXKYTKOB, UX OOBEIUHEHUH U
nepeceueHuil. IlpuMeHeHue mnpu pemleHUW 3agad  CBOWCTB apU(PMETHYECKOH M TeOMETpUYECKOU
IIPOrPECCUM, CYMMHUPOBAaHUSl OECKOHEUHON CXOAIIEHCS FEOMETPUUECKOI TPOrpeccuu.

MHoxecTBa (YUCIOBBIE, TEOMETPUIECKUX (PUryp). XapaKTepUCTHUECKOE CBOWCTBO, DJIEMEHT MHOXECTBA,
yCcTOe, KOHEUHOoe, OeCKOHeUHOe MHOXkecTBO. CriocoObl 3a1anus MHOXecTB [lonmHoxkecTBo. OTHOIIEHUS
IIPUHAUIEKHOCTH, BKJIIOYEHMs], paBeHcTBA. Omnepauuu Haja MHoxkecTBamu. Kpyru Oiinepa. Koneunbsle u
OEeCKOHEUYHbIE, CUETHBIE U HECUETHBIE MHOKECTBA.

VcTuHHBIE 1 JIOKHBIE BBICKA3bIBaHUS, OMNEpALlMU HaJ BBICKa3bIBAaHUSIMU. Aneebpa evickazvieanuii. CBsS3b
BbICKa3bIBaHUI ¢ MHOXecTBaMU. KBaHTOpBI CyIIeCTBOBaHMS U BCEOOIIHOCTH.

3akoHbl JOTUKU. OCHOBHblE N02utecKkue npasuia. PelleHne Norum4eckux 3a1ad ¢ MCIOIb30BaHUEM KPYIOB
Dinepa, OCHOBHbBIX 102UHECKUX NPABUL.

YmozakmoueHus. OOOCHOBaHUSI M JI0Ka3aTeIbCTBO B MaTemaTHke. TeopeMbl. Buibl MareMaTmyeckux
YTBEPKICHUN. Buovl ookazamenvcms. Mamemamuyeckan uHOyKyus. Ymeepicoenus: oopamuoe OaHHOMY,
NPOMUBONOJIONCHOE, 00pAmMHOe NPOMUBONONONCHOMY OanHomy. [IpU3HaK M CBOMCTBO, HEOOXOIUMBIE U
JOCTaTOYHBIE YCIOBUSI.

OcHosnas meopema apugpmemuru. Ocmamru u cpasuenus. Aneopumm Esxiuoa. Kumatickas meopema 0o
ocmamxax. Manas meopema Pepma. q-uunvie cucmemvl cuucienus. Pynkyus Junepa, 4ucio u cymma
oenumenel HAMypaIbHO20 YUCIA.

Panuannas mepa yria, TpHroHOMETpHUUYecKasi OKpY>KHOCTb. TpUTrOHOMETpHUYECKHE (PYHKIIMH YHCET U YIJIOB.

®opMyIbl IPUBEICHUS, CIOKEHHS TPUTOHOMETPUYECKUX (YHKUNH, (OpMYIIBI ABOHHOTO M TOJIOBUHHOTO



aprymeHnra. [IpeoOpazoBaHue CyMMbI, pa3HOCTH B TPOU3BEACHNUE TPUTOHOMETPHUUECKUX (DYHKIIHIA, 1
Hao00pOoT.
Hynu ¢yHKumu, npoMexxyTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. Hanbounbiiee 1 HauMeHbIlIee 3HAaYeHUE

¢ynkuuu. [epuonmveckne GpyHKIMM M HaMMEHbIIMK mepuon. YeTHble U HEYETHbIE (QYHKUUU. DYHKYUU

«OpoOHas yacme Yuciay y:{ X} u «yenas yacmo yucnay Y = [X]

Tpuronomerpuyeckue QyHKIMHM YMCIOBOrO apryMeHTa Y =COSX, y=sinx, y=tgX, Yy =Ctg X. Caoiicrsa
U rpa(UKU TPUTOHOMETPUYECKUX QYHKLIUH.

OOparHble  TpUTOHOMETpUYECKHE (YHKLIMH, UX TIJIaBHbIE 3HAYEHUS, CBOWCTBA U TrpaduKu.
Tpuronomerpuyeckue ypasHeHus. O JTHOPOAHbBIE TPUTOHOMETPUYECKHE ypaBHEHNUs. Perienne npocTeimumx
TPUTOHOMETPUUECKHUX HEPAaBEHCTB. [IpocTeiimme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUN.

Crenens ¢ NeCTBUTEIBHBIM IIOKa3aTENIEM, CBOUCTBA cTeneHU. [IpocTeiine noka3aTeslbHbIC ypaBHEHUS U
HepaBeHcTBa. [lokaszarenbHas QyHKiMs U ee cBoiicTBa U rpaduk. Yucno € u pyHkuus y = e .

Jlorapudwm, cBoiictBa morapudma. JlecaTnuHpld W HarypaiupHBIA Jorapudm. I[IpeoOpazoBanue
norapupMUUEcCKuX BbeIpakeHHWd. Jlorapupmudeckne ypaBHeHHss W HepaBeHCTBA. Jlorapmdpmudaeckas
GbyHKIUS U ee CBOICTBa U rpaduk.

CrenenHas pyHKIUS U ee cBoWcTBa U rpaduk. VppalroHaibHble ypaBHEHUS.

IlepBuyHbIE IPEACTAaBICHHUS O MHOXECTBE KOMIUIEKCHBIX 4HCeIl. /[leticmeus ¢ KOMNAEKCHbIMU YUCIAMU.
Komnnexcno  conpsisicennvie  uucna. Mooyne u  apaymenm uucna. Tpueonomempuueckas @opma
KOMNIIEKCHO20 yucia. Pewenue ypaenenuil 6 KOMNIEKCHbIX YUCTAX.

Mertoa nHTEepBaNoB AJs pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB GyHKUMN: CABUT, YMHOXKEHUE
Ha YHCII0, OTPaXXeHHE OTHOCHUTEIBHO KOOPIMHATHBIX ocell. ['paduyeckre MeTonpl pemieHus: ypaBHEHUH U
HEpaBeHCTB. PelleHne ypaBHEeHU 1 HEPABEHCTB, COACPIKAIINX IIEPEMEHHYIO 110/ 3HAKOM MOJYJISL.

CucreMbl MOKa3aTeNbHBIX, JOTapU(PMUUECKUX U UPPALMOHAIBHBIX ypaBHeHUN. CHCTEMbI NOKa3aTeNbHbIX,
Jorapu(pMUUECKUX U UPPALMOHATIBHBIX HEPABEHCTB.

B3aumno obpathbsie pyHkiun. ['paduxu B3auMHO 00paTHBIX (PYHKIIHA.

VYpaBHEHMSI, CUCTEMBI YPABHEHUH C TAPAMETPOM.

@opmyna bunoma Hvtomona. PeweHnue ypasHenuii cmenenu eviuie 2 cneyuanbHulx 6udos. Teopema Buema,
meopema  bezy. Ilpusooumvie u nenpusooumvie Mmuocounenvl. OcHosHas meopema  aneebpol.
Cummempuueckue mrozounenwl. Llenouuciennuvle u yeno3Haunvie MHO204IeHbl.

Huopanmoswvr ypasnenus. Llenuvie opoou. Teopema Pepma o cymme k6aopamos.

Cymmbl u psobl, Memoobl CyMMUPOBAHUs U NPUSHAKU CXOOUMOCHIU.

Teopembi 0 npubaUdNCEHUU OCUCMBUMENTLHBIX YUCEN PAYUOHATLHBIMU.

Mnooicecmsa na KoopOuHamHoU NAOCKOCMU.

HepageHcmgo KOWM—B)/H}ZKOBCKOZO, HepaeeHcmeo Hencena, HepaeeHcmeda O cpedHux.



[Tonsarue npenena GyHkuuu B Touke. [lonamue npedena hynkyuu 8 beckoneunocmu. Acumnmomaol epaghuxa
¢dyukyuu. Cpasnenue OecKOHeyHO MAnbIX U Oeckoneuno odonvuwux. HempepbiBHOCTE DyHKIMU. Ceoticmea
Henpepwvieuvlx yukyuil. Teopema Betiepwumpacca.

Huddepenuupyemocts pynxmuu. IlpousBognas ¢ynkuumu B Touke. KacarenbHas k rpaduky QyHKIUH.
I'eomerpuueckuii 1 GU3NIECKUI CMBICI IPOU3BOAHON. [Ipumenenue npouzeoonoll 6 ¢usuxe. [Ipon3BoaHbIe
aneMeHTapHbIX GyHkumid. [IpaBuna nuddepenurpoBanms.

Bropas npousBoiHas, ee reoMeTpudecKuil 1 PU3NUECKUil CMBICIT.

Touku skcTpemMyma (MakcuMyma W MUHHUMYMa). MccienmoBaHue SIEMEHTAPHBIX (QYHKIHA Ha TOYKHU
JKCTpeMyMa, HauOouiblliee M HaMMEHbIlIee 3HAaYeHHE C MOMOIIbI0 NMPOU3BOAHOU. [locmpoenue epaghuxos
dynkyuii ¢ nomowwio npoussoouvix. Illpumenenue npouzeooHol npu peuwtenuu 3aday. Haxoowcoenue
IKCMPEMYMO8 PYHKYUL HECKOIbKUX NEPEMEHHDIX.

[TepBoobOpasnas. Heonpenenennslit uHTerpan. IlepBooOpasHble ayeMeHTapHbIX GyHKIUE. [liomans
KpuBonMHeNHHON Ttpanenuu. @Dopmyna Herotona-JleitOnuma. OnpeneneHHbId WHTErpan. BsiuucieHue
niowaoet nI0CKUx gueyp u 00vemos mei 8paujeHus ¢ NOMOUWbI0 UHMeSPad..

Memoovl peutenus yHKYUOHATbHBIX YPABHEHUU U HEPABEHCME.

BeposiTHOCTH M CTATHCTHKA, JIOTHUKA, TeOPUs TPadoB 1 KOMOUHATOPHKA

[ToBTOpenue. Mcnonb3oBaHue TaOMUI] M auarpamm JUisl MpEACTaBICHUS JaHHBIX. PernieHue 3amad Ha
MPUMEHEHHUE OMHMCATEIbHBIX XapaKTEPUCTUK YMCIOBBIX HaOOPOB: CPEeTHUX, HAUOOJBIIETO0 U HAUMEHBIIIETO
3HA4YEHUs, pa3Maxa, AHUCIEPCHU M CTAHAAPTHOTO OTKIOHEHHWS. BBIUMCICHHE YacTOT W BEPOSTHOCTEH
cOObITHI. BBIUMCICHHE BEPOSTHOCTEH B OMNBITAX C PAaBHOBO3MOXXHBIMHU JJIEMEHTAPHBIMH HCXOJIaMHU.
Hcnonb3oBaHne KOMOWHATOPHKHU. BbruncieHne BeposSTHOCTEH HE3aBUCHMBIX COObITHIA. Mcmonb3oBaHue
(hOopMyIIbI CTIOKEHUS BEPOATHOCTEH, AUarpaMm Diiniepa, AepeBa BeposiTHocTel, hopMyibl beprynu.

Bepoamnocmuoe npocmpancmeo. Axcuomvl meopuu 6eposimHocmell.

VYcnoBHas BepoATHOCTB. IIpaBuno ymHoxeHus BeposTHocTed. Dopmyiia mosHON BeposaTHOCTH. PopMyiia
baiieca.

JIMCKpeTHbIE CllydaliHble BEJIWYMHBI M pacnpeneneHus. CoBMecTHBIE pacnpeneneHus. PacnpenenceHue
CyMMBI U IIPOU3BEICHUS HE3aBUCHUMBIX CIIy4alHBIX BEJIMYMH. MaTreMaTHuuecKoe OXUIAaHUE U JUCIEepPCUs
CIIy4allHOM BENMYHUHBI. MaTeMaTH4ecKoe OKUIAaHUE U TUCIIEPCUS CYMMBI CIIy4aiHbIX BEJTUYMH.

bunapnas cinyyaiiHas BelMuyuHa, pacnpeneineHue bepHymum.  ['eomerpudeckoe  paclpenerncHue.
bunomuanbHOE pacnpenienieHne u ero CBONCTBA. [ unepeeomempuueckoe pacnpeoenienue u e2o C8olcmaa.
HenpepsiBHble citydaiinble BenuuuHbl. [ImoTHOCTE BeposTtHOCTH. DyHKIMA pacupeneneHus. PaBHoMepHOe
pacrpeneneHue.

IloxaszamenvHoe pacnpedenenue, e2o napamempul.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. @ynknus Jlarmaca.
[TapameTrpsl HOpManIbHOTO pacnpeneneHus. [Ipumepsl ciyd4alHBIX BEJIMYMH, NOJIYMHEHHBIX HOPMAJIBHOMY

3aKOHY (IOTPEIIHOCTh U3MEPEHUH, POCT UenoBeKa). [lenmpanvHas npedenvhas meopema.



Hepagencmeo Yebviuesa. Teopema Yedviuesa u meopema bepuynnu. 3akon donvuux uucen. Boioopoumwiii
Memo0 uzmepeHnus eeposimuocmeil. Ponv 3akona 6onvuiux uucen 8 Hayke, npupooe u ooujecmae.
KoBapuanmst naByx ciydaiiHbiXx BenuuuH. [loHatne o kodddurmente xkoppensaun. CoOBMECTHBIC
HaAOJIOICHNS IBYX CIyYallHBIX BETUYUH. Bbibopounsili Kodgguyuenm xoppenayuu. Jluneiinas pecpeccus.
Cmamucmuyeckas sunomesa. Cmamucmuxa kpumepus u ee yposeHv sHauumocmu. Ilposepka npocmeuiuiux
eunomes. OMnupuueckue pacnpeoeieHuss U ux CeA3b ¢ meopemuyeckumu pacnpeoeieHusmu. Paneosas
KOppenayus.
Ilocmpoenue coomeemcmeuii. Unvexmuenvie u clopvexmusenvie coomeemcmeus. buexyuu. /uckpemmuas
Henpepvignocms. [Ipunyun Jupuxie.
Ocnognbie nonamus meopuu 2pagos. /lepesvs. /[eouunoe oepeso. Cesasnocmob. Komnonenmuol c8A3HOCHIU.
Ilymu na epaghe. Diineposol u I amunbmorosvl nymu.
IF'EOMETPUS
[ToBTOpeHue. Pemenre 3a1ay ¢ NpuMEHEHUEM CBOMCTB (PUTyp Ha IUIOCKOCTH. 3aJa4u Ha J10Ka3aTeIbCTBO U
MIOCTPOCHHE KOHTPIpUMEpOB. Mcronp30BaHue B 3a/1a4axX MPOCTEHIINX JOTMYECKUX MpaBuil. Perenne 3amay
C HCIIOJIb30BAHUEM TEOPEM O TPEYTroJbHUKAX, COOTHOLIECHUN B MPSMOYTOJbHBIX TPEYTOJbHHUKAX, (aKTOB,
CBSA3aHHBIX C YETHIPEXYyrojlbHUKaMH. PeleHne 3amad ¢ HCIOJIb30BaHHEM (DAKTOB, CBS3aHHBIX C
OKpYXHOCTsIMU. Perienue 3agau Ha U3MEpPEHHUs HA IUIOCKOCTH, BBIYMCIEHUE JUIMH U IUIOIanei. Pewenue
3a0ay ¢ NOMOWbI0 6eKMOPO8 U KOOPOUHAM.
Harnsimnas crepeomerpusi. @urypsl U ux n3oOpakeHus (kyO, mupamupaa, npusma). OcHosHble nouamus
cmepeomempuu u ux ceoticmea. CeueHus Ky0a 1 TeTpadJipa.
Touka, npsiMas U MJIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIEIACTBUS U3 HUX. B3aumHoe
pacrojoKeHue NpsMbIX M IUIOCKOCTEM B mpocTpaHcTBe. [lapannenbHOCTh MPSMBIX U IJIOCKOCTEH B
npoctpancTBe. M300paxeHne mpocTeHnx NpOCTPaHCTBEHHBIX (PUTYp HA MIOCKOCTH.
Paccrostaust Mexay GpurypamMu B mpoCTpaHCTBE.
Vsl B ipocTpaHcTBe. [lepnenIuKyasspHOCTh OPSIMBIX U MJIOCKOCTEH.
[Ipoeknus ¢urypsl Ha TMIOCKOCTh. [Ipu3HAKKM NEPNEHIUKYISIPHOCTH TPSAMBIX M TUJIOCKOCTEH B
npocTpaHcTBe. Teopema 0 TpexX NeprneHIuKYIsIpax.
Mpuororpannuku. [lapannenenunen. CBoiicTBa nmpsMoyroisHOro napamnenenunena. Teopema [Mudaropa B
npoctpanctBe. [Ipuzma u nmupamuna. [lpaBunpHas nupamMuaa W npaBwibHas npusma. [Ipsmas nupamuja.
DneMEeHThI TPU3MbI ¥ TUPAMU/TBI.

Tena BpamieHus: UUIUHAP, KOHyC, cdepa U map. OCHOBHBIE CBONCTBA MPSMOTO KpPYTrOBOTO
UWIMH]IPA, IPSIMOTO KPYroBOro konyca. M300pakeHue Te BpalleHus Ha MI0CKOCTH.

IIpeocmasnenue 06 yceuenHom KoHyce, cedeHuss KOHyca (napaiieibHoe OCHOBAHUI0 U Npoxoosujee
uepes GepuiuHy), ceueHus YUmuHopa (napanieibHo U nepneHOuKyIsApHo ocu), cedenus wapa. Paseepmka

YUNUHOPA U KoHyca.



Ilpocmetiwue KOMOUHAYUU MHO2OZDAHHUKOS U mel 8paujeHus medxcoy cobou. Brrancnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX Puryp (pedpa, AuaroHaiu, yribl).

[lmomane MOBEpPXHOCTH MPAaBWIBHOM NHUpaMuAbl U NpsAMoll mnpu3Mbl. [liomans moBepxHOCTH
MPSIMOTO KPYTOBOT'O LIUJIMHPA, MPSMOT0 KPYrOBOro KOHYca U I1apa.

[Tonstue 06 o0beme. O0BbEM MUpaMHIbI U KOHYCa, IPU3MbI U uaHApa. O0beMm miapa.

Ilooobuvie mena 6 npocmpancmee. COOTHOIIEHUSI MEXAY IUIOMIAISIMU TIOBEPXHOCTEH 1 00beMaMu
MOTI00HBIX TEN.

Heuodicenus 6 npocmpancmee: NApalleNbHbIL NEPEHOC, YEHMPANbHAS CUMMEMPUs], CUMMEMpPUsl
omHocumenvHo niockocmu, nosopom. Ceoticmea osudicenuti. Ilpumenenue 08UNICEHUL NPU PeUleHUU 3a0ay.

BekTopsl u koopAauHATHl B mpocTtpaHcTBe. CymMMa BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YHUCIO, yroll
MEXIy BekTopamu. KonnmuHeapHble W KOMIUIaHapHBIE BEKTOpBL. CKanfApHOe npouzeedenue 6eKmopos.
Teopema o pasnosceHuu 6ekmopa no mpem HeKOMNiaHapuvim eexkmopam. Cranapuoe npoussedeHue
8exKmopos 6 koopournamax. lIpumenenue 8ekmopos npu peuleHuu 3a0a4 Ha HaxoHcOeHue paccmoaHull, ONuUH,
niowaoeti u 06vbeMos.

Vpasnenue nnockocmu 6 npocmpaucmee. Ypasnenue cgepwvi 6 npocmpancmee. Popmyna ons

6blUUCTIEHUA pACCMOAHUA Me:)fcdy modxKamu 6 npocmpaHcmee.



TEMATHYECKOEIVNIAHUPOBAHUEIIPE/IMETA«KMATEMATHKA. 10 KJIACC»

AJiredpa M HayajIa MaTeMaTH4ecKoro anaan3a, 10 kiacc bazoBslii ypoBeHb: 3 yaca B Henenmto, Bcero 102 vaca B rof. YriayOiIeHHBIH YPOBEHB: 6 4acoB B

Hejelro,Bcero204 vaca B roj.

VYuebnuk: «Marematuka. Anredpa u Hadasila MaTeMarndeckoro ananuza. 10 kinacc. YueOnuk. ba3zoBbrit u npoduibHbii ypoBeHb. KoMriekt. B 2-x
gacTax.PI'OC"" (aBropsiMopnkoBudA.I'.,Cemenos I1. B.). M:Muemo3una.2019

PauMOHAIbHBIX BBIPAKECHUH

YPAaBHEHUS U CUCTEMBbI
YpaBHEHHU,
HEpPaBEHCTBA U
CUCTEMBI
HEpaBeHCTB;Pelarth
TEKCTOBBIE
3agauu.lIpumensaTs
nproOpeTeHHbIE
3HaHUS U YMEHUSA ISt
peuieHus 3a1a4

YUUTEIeM U OJHOKIACCHUKAMMU;
MPOSIBIISATH TOTOBHOCTH K
00CYXIEHUIO Pa3HBIX TOYEK
3peHUs U BBIpAOOTKE 00IIIeH
(TpymnmoBoit) MO3UIHNH;
CIIOCOOCTBOBATH
(OpPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PEHHUST; CITYIIATh 1
HOHUMATh JIPYTUX, YIIPABISTH
MIOBE/ICHHEM TapTHEPa,
MPUHUMATE TOYKY 3pEHUS
napTHepa.

IlosnasamenvHoie. yMeTh
OCYILIECTBIISTH aHATIN3
00BEKTOB, CAMOCTOSTEILHO
UCKaTh U OTOUPATh
HEO0X0IUMYI0 HH(OPMAILIHIO;
CaMOCTOSITETIbHOE BBIJICIICHIE-
dbopmynupoBaHue
M03HaBaTENLHOHN LIEJIH;
noruyeckre- GopMyIHpoBaHue
MpOOJIEMBI, peLIeHIEe
poOJIeMbl, IOCTPOCHHUE

HAaCTOWYHUBOCTH B
JIOCTHKCHHH TIEIIH;
(dhopmMupoBaHue
OTBETCTBEHHOTO
OTHOIIICHUS K YYCHHUIO,
TOTOBHOCTH H
CITOCOOHOCTH
o0yJaronuxcs K
CaMOpa3BUTHIO U
caM000pazoBaHUIO Ha
OCHOBE MOTHBAIIUHU K
00y4YeHUIO U
MTO3HAHUIO.
®opMupoBaHUE
VHTEJUIEKTYaJIbHON
YECTHOCTH U
00BEKTUBHOCTH

Ne ypoka Copaepxxanne MmaTepuajia Koa-so | IIpeqmeTHBIC MeranpeameTHbie JIN4HOCTHBIE XapakrepucTuka
(b/ID) 4acoB | pe3yJbTaThl pe3yJabTaThl Pe3KYJIbTAThI OCHOBHBIX BH/I0B
(b/II) JesITeJIbHOCTH
Iloemopenue mamepuana 7-9 knaccos (3/3)
1 1 Ypauenus 1 1 | BeimonHaTh Kommynuxamusnuie: HezaBucumocTts u PemaroT TekcToBBIC
2 2 Hepasenctsa 1 1 | npeobpa3oBaHus OpPraHHU30BbIBaTh U INIAHUPOBATh | KPUTHYHOCTH 3anaun.lIpumensroT
3 3 [IpeoOpazoBanue 1 1 | BBIpaXHHUI,peniaTh y4e0HOe COTPYIHHYECTBO C MBILITIECHUS; BOJIS U MpHOOpETEHHBIE 3HAHUS U

YMEHUS ISl pELICHUS
3aJ1a4. peIaroT
YPaBHEHUS U CHCTEMBI
YpaBHEHU, HEPABEHCTBA
U CUCTEMBbI HEPABEHCTB




JIOTUYECKOU LN
paccyXIeHuH; T0Ka3aTenbCTBO;
peduiekcust; yMeHUe
CTPYKTYypHUpPOBaTh 3HAHUA,
BBIOOp HamboIee 3P PEKTHBHBIX
CHoCco0OB pelIeHus 3a1ad,
peduiekcust crioco00B U YCIOBUI
JIEUCTBHUSL.

Peaynamuenvie: onpenensrb
MOCIIE0BATEIIBHOCTh
MIPOMEKYTOUHBIX LIETEH C
y4eTOM KOHEYHOTO pe3yJbTaTa,
COCTaBJIATH IIJIaH
MOCIEIOBATEILHOCTH NCHCTBHIA;
IeNeroaranuie, IaHuPOBaHUE,
MIPOrHO3UPOBAHUE, KOHTPOJIb,
OIICHKA, KOPPEKIIUS;
(hopMHPOBATH IOCTAHOBKY
y4eOHOU 3a7]a91 Ha OCHOBE
COOTHECEHHS TOTO, UTO YXKE
M3BECTHO U YCBOEHO
YYalIUMHUCS, U TOTO, U4TO €IIIe
HEU3BECTHO.

Jeticmeumensuwie uucna ( 9/20)

4-6 | 4-8 HarypanbHbiennensieuncia 5
9-10 | PanmnonanpHBIEUHCIA 2

7-8 11- UppatnmonansHeieuncIa 2
12

9 13- MHO0XeCTBOAEHCTBUTENBHBIX YN 3
15 cel

10- 16- MopynabaeicTBUTEIEHOTOYUCIT 3

11 18 a

12 19 Konumponvuaapabomahiel 1
20- MeToamMaTeMaTH4eCKOMUHITYKIT 4
23 3071

BeinonssTh
apudmerndeckue
JIEUCTBUA C
JIECTBUTEITbHBIMU
yucnamu. CpaBHUBATh
JIEUCTBUTEIILHBIE
YUCIIa MEXKITY COOOM.
Haxonute 3HaueHus
YHUCJIOBBIX U
anredpamdaecKux
BBIPKEHUH MTPH
3a/IaHHBIX 3HAUCHUSIX
TIepEeMEHHBIX.
N3o0pakath TOUKaMHU
Ha YUCIIOBOM NpIMOUn
JIEUCTBUTEIbHbIE
YUCNA, CTENIEHU YHCETI,

Kommynuxamusnvie:
OpPraHU30BBIBATh U MJIAHUPOBATH
y4eOHOEe COTPYIHHUYECTBO C
YUUTECICM U OJHOKJIACCHUKAMU,
OTCTauBask CBOIO TOUKY 3PCHUS,
NIPUBOJUTH APIyMEHTHI,
MoJTBEepKaast UX haKkTamu; B
JIUCKYCCHH YMETh BBIIBUHYTh
KOHTPapryMeHTHI;
Hosnasamenvhbie: CTPOUTD
JIOTUYECKH 000CHOBAaHHOE
paccyXIeHue, BKIFOYAIoIIee
YCTAaHOBJICHHUE IPUYHUHHO-
CIIEICTBEHHBIX CBSI3EH;
aHATU3UPOBATh, CPABHUBATD,
KJIACCU(HUIMPOBATH U 0000IIaTh
(haKTHI U SBICHUS;

®opMupoBaHue
HaBBIKa OCO3HAHHOT'O
BBIOOpA
paIoHAIBHOTO
croco0a peneHus
3aJIaHUM;
¢dbopmupoBaHue
HaBBIKOB CaMOaHalIu3a
U CaMOKOHTPOJIS;
¢dbopmupoBaHue
HaBBIKA
COTPYAHUYECTBA C
YUUTENEM U
CBEPCTHUKAMH

Pemator panmoHanbHble,
KBaJpaTHbIC ypaBHEHUS
UIIPOCTEHIINE
MppaIoOHaIbHbIE;COCTaB
JSIFOT ypaBHEHUS
TIOYCJIOBUIO 33J1auu;
WCTIONB3YIOT JUIS
NpUOTMKEHHOT OpEeIICHUSI
ypaBHEHUI
rpadU4ecKuMeTO .
3HAIOT ONpeAcIcHUE
MOJyJIsl AEUCTBUTEIBHOTO
YHUCIIa;MOTyT IPUMEHSTh
CBOMCTBa MOAYJIS.
Pa3BepHYyTOOOOCHOBEIBaIO
TCYKICHHS.




KOpPHU HaTypaJibHOU
CTEIIEHU U3 YHUCEIL,
sorapu@Mbl Yncel B
MPOCTHIX CIyYasix.
IlepeBoauTh
rpanyCHyIO MEPY AyTH
(yrna) B paaiMaHHYIO U
Hao00poT.
Uzobpaxatb Ha
YUCIIOBOM
OKPY>KHOCTH
OCHOBHBIE TOUYKH,
HaxOJIUTh JEKaPTOBHI
KOOPAHMHATHI 3TUX
TOYEK, COOTHOCUTD UX
C CHHYCOM U
KOCHHYCOM
COOTBETCTBYIOILIETO
yucna

Haxonuts
TPUTOHOMETPUUYECKHE
3HAUYEHHUS YUCEI B
TaOJIMYHBIX CITyYasX.
VYMeTh BEIYUCIATH
3HaYEHUS apKOYHKIUI
B TaOJIMYHBIX CITy4asx.
BreimonHsTh
BBIYUCIICHUS TIPU
peluieHnu 3a1a4
MPaKTUIECKOTO
XapakTepa.

Pecynamusnoie:
MIPOTHO3UPOBATH PE3yIbTAT

YCBOEHHS MaTepHaia,
OIIpeNeNIATh IPOMEKYTOUHBIE
LEJI; CaMOCTOSITENILHO
00HapyXHUBaTh U
¢dopmynupoBaTh MpodieMy B
KJIACCHOHM Y MHJIMBHIyaJIbHON
yueOHOM AeqTeNbHOCTH; YMETh
OLICHUTD CTETIEHb YCIEIHOCTH
CBOEH MHAUBUAYAJIbHOMN
obpa3zoBarenbHON
JeSITEIBHOCTH.

Yucnoevle

yukyuu (7/16)

13-
14

OnpenenennedanciIoBORpyHKIN
HHUCIIOCOObIEE3aqaHus

15-
16

CaoiicTBadyHKIUH

17

[epuoamuecknedyHKIIH

18

O6patHaspyHKIUSL

BJIAJICTh MOHATHAMH:
3aBUCHMOCTb BEJIMUMH,
(byHKIHMS, apryMEHT U
3HavYeHue QyHKIHY,
00J1aCTh OTIpeIeIICHIIS
Y MHOXXECTBO
3Ha4YeHui QyHKIHH,
rpaduK 3aBUCUMOCTH,

Kommynuxamuenwie:
BOCIIPUHUMATH TEKCT C Y4ETOM
MOCTaBJICHHOW Y4eOHOM 3a/1a4u,
HaXOIUTh B TEKCTE
WHPOPMAIUIO, HEOOXOJUMYFO
JUTSI €€ PELIeHHST, OTPEACIIATh
e U GYHKIIMYA YYaCTHUKOB,
CHOCOOBI B3aUMOJIEHCTBU,

OTBETCTBEHHOE
OTHOILLEHUE K YUYCHHUIO;
YMEHHUE SICHO, TOYHO,
TPaMOTHO HM3J1araTh
CBOU MBICIIA B YCTHOM
Y MMCbMEHHOU peyn,
IIOHMMATh CMBICII
MOCTaBJICHHOM 3aJaUH.

Haxoxsr obmacts
omnpenesneHus QyHKINH,
O00BSICHUTHU3YYECHHBIE
TIOJIOXKEHUS Ha
CaMOCTOSITETTLHO
N0J00paHHBIXKOHKPETHEI
X
HPUMEPAX;0Tb30BaTHCS




19

39

Konumponvuaapabomake?2

rpaduk QyHKIIUH,
HyJU (GYHKIIHH,
MPOMEKYTKU
3HaKOMOCTOSTHCTBA,
BO3pacTaHue Ha
YHCIIOBOM
MIPOMEKYTKE,
yObIBaHHUE Ha
YHCIIOBOM
MPOMEKYTKE,
HauOoJbIIee U
HaMMEHBIIIee 3HAUCHNE
(GbyHKUIWY Ha
YHCIIOBOM
MPOMEXYTKE, YeTHAS 1
HedeTHas QYHKIUH; 1
YMETb IPUMEHSITh 3TH
TIOHSTHUS TIPU PEIICHAN
3a/1a9;0TpeIeTSATh
3HavYeHue QyHKIHUU 10
3HAUCHHUIO apTYMEHTa
IIPU Pa3ITHIHbBIX
croco0ax 3aaHust
(YHKIUU;CTPOUTD
rpaduKu H3y4eHHBIX
(bYHKIMH, BBITOTHSATH
peoOpa3oBaHus
rpaduKoB; OIUCHIBATH
o rpaduky u mo
(dhopMyIie IOBEICHUE U
CBOHCTBa QyHKIUH;
HaXOJIMTh IO TPAPUKY
(dhyHKIIME HanboIbIIIEe
Y HauMeHbIIIee
3HAUCHHUS; HAYYUTCS
OIMCHIBATH C
MTOMOIIBIO (PYHKITHIA
pa3nuYHbIe peaibHbIe
3aBUCUMOCTH MEXIY
BEJIMYMHAMH U
MHTEPIPETHPOBATH HX

IJIAHUPOBATH OOIIHE CITOCOOBI
paboThI; 0OMEHUBATHCS
3HAHUSAMU MEXKY YICHAMHU
TPYIITBI JJ1s1 IPHHSTHUS

3 PEeKTHBHBIX COBMECTHBIX
pEIICHUH; apryMEHTUPOBATh
CBOIO TOYKY 3pEHUS, CIIOPUTH H
OTCTaMBaTh CBOIO MO3UIIHIO
llosnasamenvHule: BBITIONHATD
y4eOHbIC 3a]a9i, HE UMCIOIIINC
OJTHO3HAYHOTO PEIICHUS;
OCYILIECTBIISITh CPABHEHUE U
KJIACCU(DUKAITHUIO 110 3aaHHBIM
KPUTCPHSM; CO3/1aBaTh
CTPYKTYpPY B3aUMOCBSI3EH
CMBICJIOBBIX €IWMHUII TCKCTA,
BBIOMpaThH Haubomee

3¢ (heKTUBHBIE CITOCOOBI
peleHHs 3a7a49K;, YMETh
OCYILIECTBIIATH aHATIN3
00BEKTOB, CAMOCTOITEILHO
HCKaTh U OTOUPATH
HEO0X0IUMYI0 HH(POPMAITHIO.
Pezynamusnvie:
CaMOCTOSTENTLHO HAXOAUTh U
(dopMynupoBaTh yueOHYIO
po6JieMy, COCTaBJIATh IJIaH
BBIMOJHEHUS pA0OTHI;
(bopMHpOBaTH LIENICBbIC
YCTaHOBKH y4eOHOM
JIeSATEIILHOCTH, BBICTPAUBATh
MOCIIE0BATEIBHOCTD
HEOOXOUMBIX OTICpaIlHii.

OCyIIeCTBISITh
B3aMMOTIPOBEPKY;
00Cy)I1aTh
COBMECTHOE pEIIeHNE
(mpemarartb
BapHaHTHI, CPABHUBATH
CIOCOOBI BRIYUCIICHUS
WJTU PEIICHUS 3a1aun);
00BEIMHATH
MOJTyYeHHbBIE
PE3yIbTaTHL;
COTIOCTABIIATh
pe3yJIbTaTh
COOCTBEHHOM
JIESATEIIEHOCTH C
OLICHKOM €€
TOBapHUILIAMH.
®opMupoBaHue
HHTEJUIEKTYaJbHON
YECTHOCTHU U
00BEKTUBHOCTH.

HaBBIKAMUHAXOXKICHHUS
00J1aCTH OTIpEICIICHHS
hyHKIUY,
pelas3afaHusITOBbIIIEHH
0i1 CII0)KHOCTHU




rpaduKu;U3BJICKaTh
nH(pOopMaImio,
MPECTaBICHHYIO B
Ta0IMIaX, HA
Jrarpammax,
rpadukax.

Tpuzonomempuueckue pynxuuu (18/33)

20- | 40- UmncnoBasoKpyKHOCTh

21 41

22 42- UncnoBasioKpy»KHOCTEHAKOOPL
44 MHATHONIIIOCKOCTH

23- | 45- CuHyCcHKOCHHYC.

24 48 TaHreHCHKOTaHT€HC

25- | 49- TpuronomerpuueckreyHKINN

26 51 YHCJIOBOTOAPTyMEHTA

27 52- TpuronomerpudeckueyHKITHN
53 YTIIOBOTOAPTyMEHTa

28- 54- OYHKIIUUY=SiNX,)y=COSX,AXCBO

29 56 HcTBaurpauKu

30 57 KonmponvuaapabomaNe3

31 58- [MoctpoenunerpadpukradyHKIIH
59 | y=mf(x)

32- | 60- [MocrpoenunerpadukadyHkuuu

33 |62 | y=flkx)

34 63- I'padmkrapmonmueckorokosed
64 aHUs

35- | 65- OyHKIMHY=1gX,y=CIgX,NXCBOU

36 67 CTBauTpauKu

37 68- OOpaTHBIETPUTOHOMETPHUYECKH
72 eyHKIIUH

Hayuurces:

BJIaJI€Th MOHATHSIMU
TPUTOHOMETPUUECKHE
(YHKLINH; CTPOUTH UX
rpaduku 1 ymMeTsb
IIPUMEHSATH CBOMCTBA
TPUTOHOMETPHUUECKUX
dhyHKIHI PN
peLICHUH 3a/1aY;
MEPEeBOTUTD
IPagyCHYIO MEpY B
pazuaHHYIO U
00paTHO;HaXOAUTh Ha
OKPY>KHOCTH
MOJIOKEHUE TOUKH,
COOTBETCTBYIOLIEH
JAaHHOMY
NEeHCTBUTEIBHOMY
YHCITY; HAXOUTh 3HAKU
3HAYEHUN CHHYCA,
KOCHHYCa, TaHT'€HCa
YHCIIa;BBISIBIAT
3aBHCUMOCTH MEXTY
CHUHYCOM, KOCHHYCOM,
TAHT€HCOM OJTHOTO U
TOTO K€ yIJia.
[Tonmyuur
BO3MOXHOCTb
HAYYHUTHCS: BBITIOJHSTh
npeoOpazoBaHUs
rpaduKoB
3JIEMEHTAPHBIX
(hyHKIIHIA:
napajyieabHbIN

Kommynuxamusnvie:
OIpeneNaTh Ueiu U GpyHKIuH
Y4aCTHUKOB, CITOCOOBI
B3aMMOJICHCTBUS; TIaHUPOBATH
o0b1mre crmocoOb! padoTHI;
00MEHHMBATHCS 3HAHUSIMH
MEXY YICHAMH TPYTIBI IS
MpUHATUSA YPPEKTUBHBIX
COBMECTHBIX PEILCHUN; ; YMETb
B3MJISIHYTh HA CUTYalUIO C UHOU
MO3ULIMH U IOTOBAPUBATHCS C
JIIOABMU MHBIX TTO3ULMH.
Ilo3nasamenvhvie:
OCYILECTBIIATH PACILIUPEHHBIN
MOUCK MH(popMamy ¢
UCTIOJIb30BaHUEM PECYPCOB
OuOIMOTEKH, 00Pa30BATEIILHOTO
MPOCTPAHCTBA POJHOTO Kpasi;
BBITIOJIHATH yueOHBIE 331241, HE
WUMEFOIIUE OTHO3HAYHOTO
peutenus; I[IpeoOpa3oBbIBATH
MH(OPMALIUIO U3 OJTHOTO BHJIA B
Jpyroii (TabIuIly B TEKCT,
Juarpammy | 1p.);
Pecynamusnvie: ¢bopmupoBaTh
LeJIEBbIC YCTAHOBKHY YUE€OHOM
JIeSITeTIbHOCTH, BEICTPAUBATh
MOCJIE0BATENEHOCTD
HEOOXOIMMBIX OTIEpaIlHii;
CaMOCTOSITETILHO HaXO/IUTh U
(dbopMyupoBaTh yueOHYIO
npobieMy, COCTaBIATh IJIaH
BBITIOJTHEHHS PaOOTHI;
CaMOCTOSITEIIbHO OCO3HABATh

PazButue unTepeca K
MaTeMaTHIECKOMY
TBOPYECTBY U
MaTeEMaTUYECKUX
CIOCOOHOCTEN;
(dhopMupoBaHue
KA4eCTB MBIIIICHUS,
HEOOXOINUMBIX IS
aJarTalyu B
COBPEMEHHOM
WH(POPMAITMOHHOM
00IIIECTBE;
OCYIIIECTBIIATh
CaMOKOHTPOJIb,
MPOBEPSs OTBET HA
COOTBETCTBUE
YCIJIOBUIO; TOTOBHOCTb
H CIIOCOOHOCTD
obOyJaromuxcs K
CaMOpPa3BUTHIO U
JINYHOCTHOMY
CaMOOTIPEIeIIEHHIO,
CHOCOOHOCTH CTaBUTh
LIEJIM U CTPOUTD
JKM3HEHHBIE IJIAHBL;
OTBETCTBEHHOE
OTHOIIICHUE K YUCHHIO,
pa3BHUBaTh
rpaduyuecKyIo
KyJIbTypy, 00pasHoe
MBIIIJICHHUE; PA3BUTHE
CaMOCTOSITEIBHOCTH U
KPUTHYHOCTHU
MBIIIJICHHUS,

Brruucnstor cunyc,
KOCHHYC, TAHT€HC U
KOTaHTEHC YHUCTIa,;
BBIBOASATHEKOTOPHIE
CBOICTBa CUHYCAa,
KOCHHYCA;
BOCIIPUHUMAIOT
YCTHYIOpEUb,
y4acTBOBAIOT B THAJIOTE,
3aMUCHIBAIOT TJIABHOE,
HPUBOAATIPHMEDHI.
CoBepuiaror
npeoOpa3zoBaHuUs
IMPOCTBIXTPUT'OHOMETPUYIC
CKUX BBIpa)KCHUH, 3Has
OCHOBHBICTPUT'OHOMETPUY
eckueToxaecTBa; CTposT
rpaduky= m- f (kKx)uy
=m-f
(X)B3aBUCHMOCTHOT3HAYE
HUAM. OOBACHSIOT
U3YYEHHBIE TIOJIOKEHUS
Ha
CaMOCTOSITEIBLHOIIO00pa
HHBIXKOHKPETHBIXTIPUMED
ax.




MEPEHOC, PaCTHKEHUE

IIPUYXHBI CBOCTO YyCII€Xa UIIHU

dhopmupoBaHue

(cxatue) BOOJIb OCH HeycIieXa 1 HaXOAUTb CIIOCOOB! | MHTEIUIEKTYaJIbHOM
opAnHaT;opMyIHpPOB | BBIXOJA U3 CUTYyalllu HEyclieXa. | YECTHOCTH U
aTh I'MIIOTE3bI O 00BEKTHBHOCTH
KOJINYECTBE KOPHEH
YPaBHEHUH,
coJiep KaIInx
3JIEMEHTapHBIE
TPUTOHOMETPUUECKHUE
GbyHKIIUY, U
IIPOBEPSATH UX.
Tpuzonomempuueckue ypasuenusn (7/14)
38- | 73- [IpocreiimmeTpuroHoMeTprUIec HayuuTtcs:ymeTh Kovmmynuxamuenvie: UyBCcTBO OnpenensoT MOHSTHS,
40 78 KHeypaBHEHUSIMHEPABEHCTBA HAXOJIUTh apKCHUHYC, OpraHU30BHIBATh U IJIAHUPOBATH | OTBETCTBEHHOCTH 32 PUBOJIST
41- 79- MeTopIpeeHUSATPUTOHOMETP ApPKKOCHHYC, y4e0HOe COTPYIHHYECTBO C BBIIIOJIHEHHUE CBOEH JTIOKa3aTelIbCTBA.
43 84 WYECKNXYpaBHEHUI apKTaHTeHC YUUTEJIeM U OAHOKIACCHUKAMH; | 4acTu paboThl IpH Pemarornpocreiimue
44 85- KonmponvnaspaoomaNed JIEUCTBUTEIILHOTO MIPOSBIISITE TOTOBHOCTE K paboTe B rpymre; TPUTOHOMETPUYECKUE
86 Yucia, TPaMOTHO 00CYXIEHHIO Pa3HbIX TOUEK YMEHHUE NIPU3HABAThH ypaBHEHHUS
hopmymupys 3peHUs U BBIpa0OTKe 00IIen coOcTBeHHBIE OMTNOKY; | HHEpaBeHCTBAIIOPOopMyIa
oTpe/iesiCHHE. (TpynImoBoit) Mo3uIuy; aJieKBaTHast M.PemarorTpuroHomeTpu
MPUMEHSTH GOPMYJNIBI | PETyIHUPOBATH COOCTBEHHYIO CaMOOIICHKa; YecKue
V11 HAXOXKJICHUS JEeSITETBHOCT TIOCPEACTBOM ¢dbopmupoBaHue YpaBHEHHUS METOJIOM
KOpHEN ypaBHEHHUH IIICbMEHHOM peuu; OTCTauBasI VHTEJUIEKTYaJIbHON 3aMEHBI IEPEMEHHOM,
COS X =a,sin X =a,tg | CBOI TOYKY 3pEHUsI, IPUBOJIUTH | YECTHOCTH U METO/IOMPa3JI0KEHHSIHA
Xx=a,Ctgx=a apryMEHTBI, HOATBEPKAAs UX 00BEKTHBHOCTH. MHOXHTEIH
[Honyuut (dakramu; PasButue
BO3MO>KHOCTb lloznasamenvuvie: yMETDH CaMOCTOSITENILHOCTH U
HAYYHUTHCS peIIaTh OCYILIECTBIISTH aHATIN3 KPUTHUYHOCTH
TPUTOHOMETPHUYECKHE | OOBEKTOB, CAMOCTOATEIHLHO MBILICHHS.
ypaBHEHUS, UCKaTh U OTOUPATH dopmupoBanue

CBOJAIINECS K
KBaJIPATHBIM U JIPYTUM
anredpanvdecKuM
YpaBHEHUSIM I10CJIE
3aMEHbI HEU3BECTHOTO,
CBOJAIINECS K
MPOCTEUITUM
TPUTOHOMETPUICCKUM
YpaBHEHUSIM I1OCIIe
pas3oKeHus Ha
MHOHTEJIH.

HEO0X0IUMYI0 HH(OPMAIIHIO;
BBIOMpaThH Haubosee

3¢ (heKTUBHBIE CITIOCOOBI
peleHHs 3a7a4H; BBISBIST
0COOCHHOCTH (Ka4yecTBa,
MIPU3HAKN) Pa3HbIX OOBEKTOB B
MpoIiecce UX pacCMaTpUBAHUS;
YMEHHUE UCIO0JIb30BATh PUEMBI
peleHus 3aaay;

Pee yasmueHvle. ONPCIACIIATH
IOCJICA0BATCIIBHOCTD

YMEHHUI SICHO, TOYHO,
IPAMOTHO U3J1araThb
CBOM MBICJI B YCTHOM
Y IMCBMEHHOU peun,
IIOHUMAThb CMBICI
MOCTaBICHHOM 3a/1a4H,
BBICTpPaUBaTh
apryMeHTaLuIo,
HIPUBOJUTD IIPUMEPBI
Y KOHTIIPUMEDBIL;
TOTOBHOCTb K




-pemath MIPOMEKYTOUYHBIX IIETIeH ¢ caM000pazoBaHUIO U

TPUTOHOMETPUYECKHE | YIETOM KOHEYHOIO Pe3yibTara, | CAMOBOCIIHTAHHIO.

HEpaBeHCTBA COCTaBJISATH IJIaH Bocnutanue xauecTs
MOCJIEIOBATEILHOCTH NCHCTBHI; | THYHOCTH,
OIIEHUBATH JOCTUTHYTHIH obecreunBaronnux
pe3yibTaT; OLCHUBATh YPOBEHb | COLMANBHYIO
BJaJicHUs y4eOHBIM IeficTBUEM | MOOMIIBHOCTD,
(oTBeUaTh Ha BOIPOC «UTO ST HE | CITOCOOHOCTH
3HAIO M HE YMEI0?»); COCTABIATh | MPUHUMATH
(MHAMBUIYAILHO WK B TPYIIIE) | CAMOCTOSITENbHBIC
TUTaH pemIeHus MpoOIeMbl pelIeHusI.
(BBITIOJTHEHUS TIPOEKTA)

Ilpeobpazosanue mpuzonomempuuecxkux eviparcenui (15/30)

45- 87- CHUHYCHUKOCHHYCCYMMBIUPA3HO 4 | Hayuutcs:nokaswiBath | Kommynuxamuenbie: dopMupoBaHue IIpeoOpazoBbIBatOT

46 90 CTHApTYMEHTOB OCHOBHBIC OpTraHW30BHIBATh U IUTAHUPOBAThH | KAYECTB MBIIIICHHS, MPOCTEHIINE BRIPAKEHHUS,

47 91- TanreHcCyMMBI 1 2 | TpUroHOMeTpHUYEeCKHEe | yuyeOHOE COTPYIHHUYECTBO C HEOOXOIUMBIX IS WCTIOJB3YysIOCHOBHBIE

92 pa3HOCTUAPTYMEHTOB TOXKAECTBA;UCIIOIb30B | YUUTEJIIEM U OJHOKIACCHUKAMHU; | aJalTalid B TOXJIECTBA, (DOPMYJIBI

48- 93- OopMyIBITTPUBEACHUS 2 | ate popmymBI MIPOSIBIISITH TOTOBHOCTD K COBPEMEHHOM IIPUBENECHUS,

49 94 MPUBEAECHUS; CUHYCA, 00CYXIEHUIO Pa3HBIX TOYEK WH(POPMAITMOHHOM nepesar THHQOPMAIIHIO

50- | 95- DopMyITBIIBORHOTOAPTYMEHTA. 5 | KocuHyCa ¥ TaHT€HCa | 3PCHUS U BBIpaOOTKe 00IIeH o011eCTBE; CXaro, MOJIHO,

51 99 @OpMYJ'II)IHOHI/I)KeHI/IHCTeHeHI/I CYMMBI U pa3HOCTH (prnHOBOP'I) IIO3UINH, OCYHICCTBIIATDH BI)I60pO‘-IHO;

52- | 100- | Ipeo6pa3oBaHHEeCyMMBITPUIOH 5 | IBYX yIJIOB; CHHyca M | CIIOCOOCTBOBATH CaMOKOHTPOJIb, U3JIarato THH(HOPMAIIHIO,

53 104 OMETPUYECKUX(PYHKIMIUBIPOU3 KOCHHYCa ABOHHOTO (hOpMHUPOBAHUIO HAYYHOTO IPOBEPsIA OTBET HA UHTEPIPETUPYS (HaKThI,
BeJCHHUE yria npu MHUPOBO33pEHUS; CIIyLIaTh U COOTBETCTBUE pa3bACHAA3ZHAYECHUE U

54- | 105- | [peoGpa3sosauue 3 | nmpeoOpazoBaHUAX MMOHUMATh JIPYTHUX, YIPABIATH YCIIOBUIO; Pa3BUTHE CMBICTT TEOPHH.

55 107 | mpousBeneHUs MIPOCTEHIIINX MOBEJICHUEM ITapTHEPA, CaMOCTOSITENTFHOCTH M | YTIPOIIAfOT
TPUTOHOMETPHUECKHX TPUTOHOMETPUUYECKUX | IPUHUMATH TOUKY 3PEHUS KPUTHYHOCTH BBIPAXKEHHUS, UCIIOJIB3YSA0C
GyHKIMIABCYMMY Bolpaxkenuil.Ilonyuum | maptHepa. MBILIEHUS. HOBHBIETPUTOHOMETPUYEC

56 108- | IpeoGpasosanue 2 | 603MO2ICHOCMB llosnasamenvhbie: yMETH dopmupoBaHue KHETOX/IECTBAH

109 | Bbipasenusidsin x + B cos X k HayuumscA:Ipeodpa3o | OCYIIECTBISATH aHAIN3 WHTEJUIEKTYaIbHON (hopMyNBITpUBEICHUS
Buny C sin(x+i). BBEIBATH 00BEKTOB, CAMOCTOATEIIBHO YECTHOCTH 1 ITpeobpazoBbiBaOT

57- | 110- | MeToABIpeIIeHUATPHIOHOMETD 5 | TPHTOHOMETPHYECKHE | UCKAaTh M OTOMPAaTh 00BEKTHBHOCTH. CYMMBI

58 114 | myeckuxypaBHeHHH(IIPOIOIKE BBIPAKCHIS HEO0X0IUMYI0 HH(OPMAILIHIO; Tle:OHOMeTqueCKchpyH
Hue) pa3IUIHOM CaMOCTOSITETIbHOE BBIJICIICHIC- KU B IPOU3BEICHNE;

59 115- | Konmponsnaspaéomahes 5 | CIIOKHOCTHIOKA3bIBAT (l)OpMYJ'II/IPOBaHEIC MPOCTHIETPUTOHOMETPHUE

116 b TOXJIECTBA, MO3HaBaTENLHOMN LIEJIH; CKHUE BBIPAKEHUS;

MIPUMEHSISI Pa3JInIHbIC
METO/IbI, UCTIONB3YS
BCE M3Y4YCHHBIE
(hopmyel

IPUMEHSTH BCe

noruyeckre- GopMyIHpoBaHue
MpOOJIEMBI, peLIeHIEe
po0JeMbl, HTOCTPOESHUE
JIOTUYECKOM IIETTH
paccy’kKIeHuil; J0Ka3aTesbCTBO;

00BACHAIOTU3yUCHHBIE
TIOJIOXKEHUS Ha
CaMOoCTOSITeIbHOIOA00pa
HHBIXKOHKPETHBIXITPUMED
ax




HU3y4YEeHHBIE CBOICTBA
1 GOPMYJIBI ITPH
pEILICHUYU PUKIIATHBIX
3amaq

pednexcust; Pecyiamusgnbie:
OTIpEeTIATh

MOCJIEI0BATENBHOCTD
MPOMEKYTOUHBIX LIETEH C
Y4eTOM KOHEYHOTO pe3yJbTaTa,
COCTaBIIATH MJIaH
MOCJICA0BATEILHOCTHU JICVCTBHUIA;
TeNernoaranye, IaHuPOBaHe,
MIPOrHO3UPOBAHNE, KOHTPOIb,
OIIEHKa, KOPPEKLIUS;
(hopMHpPOBaTH IOCTAHOBKY
y4eOHO 3a7]a91 Ha OCHOBE
COOTHECEHHMS TOTO, UTO YXKe
M3BECTHO U YCBOEHO
YYaIIUMICS, U TOTO, YTO €IIIe
HEU3BECTHO

Komnnexcuoie uucna (6/15)

60 117- | KomrmuiekcHbleuncanapudmer
119 | wveckumeoneparuinHaTHUMHI
61 120- | KoMIUIEeKCHBICUNCITAUKOOPAHHA
122 | THasMIOCKOCTh
62 123- | Tpuronomerpudeckasdopmasa
125 | NTUCHKOMIIIEKCHOTOYHCIIA
63 126- | KomrmuiekcHBIeUnCIanKBaIpaTH
127 | pleypaBHeHHs
64 128- | Bo3BeIeHUEKOMIUIEKCHOTOUUC
130 | naBcremens.l3BieueHue
KyON4eCKOTOKOPHAN3KOMILIEKC
HOTOYHCIa
65 131 | Konmponvnaa paboma Neb

3HaTh (OPMYITBI
onepaiyii Haj
KOMILIEKCHBIMU
YUCIIaMU;
oTpe/ieNIeHre
CONPSIKEHHOTO YUCIIA,
CBOMCTBa
CONPSKEHHBIX
yucen. Y MeTb
3aIUCHIBATh
KOMIUIEKCHBIC YHCIIa B
TPUTOHOMETPUIECKON
¢dhopme.3HaTh
CBOMCTBa
KOMILIEKCHBIX YHCETL.
Onpenenenue MOy
KOMILJIEKCHOTO YHCITa
U €ro CBOMCTBA. Y METh
HaxOJUTb KOPHHU
KBaJPaTHOTO
YpaBHEHHUS C
OTPULIATEILHBIM
JTUCKPUMHUHAHTOM.
IIpuMeHsTh anropuT™m

Kommynuxamuenvie:
OPTaHHM30BHIBATH U INIAHUPOBATH
yueOHOE COTPYAHUYECTBO C
YUUTECICM U OJHOKIIACCHUKAMU,
HPOSIBIATH TOTOBHOCTB K
00CYX/ICHUIO pa3HbIX TOYEK
3peHUs U BBIpaOOTKE 00IIIeH
(TpymnmoBoit) MO3UINH;
PErynmpoBaTh COOCTBEHHYIO
JeSITETBHOCT TIOCPEACTBOM
MYMCEMEHHOM peuu; oTCTanBasa
CBOIO TOUYKY 3pEHHS, IPHBOIUTH
APrYMCHTHI, IIOATBECPIKAASA UX
daxTamu;

Hosznasamenvuvie: YMCThH
OCYILIECTBIISTH aHATIN3
00BEKTOB, CAMOCTOSTEILHO
UCKaTh U OTOMpaTh
HEO0X0IUMYI0 HH(OPMAILIHIO;
BbIOMpaTh Hauboee

3¢ (eKTUBHBIEC CITOCOOBI
peLIeHMs 33/1a4; BBISBIIATH
0COOEHHOCTH (Ka4yecTBa,
MIPU3HAKH ) Pa3HBIX 00OHEKTOB B

UyBcTBO
OTBETCTBEHHOCTH 32
BBITIOJIHEHUE CBOEH
gacTu paboThl Mpu
pabote B rpymre;
YMEHHUE MPU3HABAThH
COOCTBEHHbBIE OIIMOKH;
aJleKBaTHasI
CaMOOILICHKA;
¢dbopmupoBaHue
VHTEJUIEKTYaJIbHON
YECTHOCTH U
00BEKTHBHOCTH.
PasButue
CaMOCTOSITENILHOCTH U
KPUTUYHOCTH
MBIIICHHS.
dopmupoBaHue
YMEHHI1 ICHO, TOYHO,
IpaMOTHO M3JIarath
CBOU MBICIIA B YCTHOM
Y IUCBMEHHOW PeuH,
MOHUMATb CMBICIT
MTOCTaBJICHHOM 3a4a4H,

Brimonnstor
apudmeTndyeckue
JIeUCTBUA
HaKOMILJICKCHBIMUYHCIIA
MU
Bpa3HbIX(hopMax3arnucu




HM3BJICYEHHUS
KBaJpaTHOTO KOPHS U3
KOMILJIEKCHOT'O YHCIIA.
Bremonaars
apupMeTHICCKIE
JICUCTBUS HAJT
KOMILJIEKCHBIMH
YUCITaMH B pa3HBIX
(dopmax 3amuc.

Ipoliecce UX pacCMaTpUBaHUS;
YMEHHUE UCIO0JIb30BaTh IPUEMBL
peleHus 3aaay;
Pezynamusnvie: onpenensits
[10CJIE0BATENBHOCTD
MPOMEKYTOYHBIX IeNIeH ¢
YYETOM KOHEYHOTO Pe3yJbTara,
COCTaBJISATH IJIaH
MOCJICA0BATEIILHOCTHU JICVCTBHUIA;
OLIGHUBATH JOCTUTHYTHIH
pe3yibTaT; OLEHNBAaTh YPOBEHb
BJaJicHUA y4eOHBIM JIeficTBUEM
(oTBE4aTh Ha BOIIPOC «UTO S HE
3HAIO ¥ HE YMEI0?»); COCTAaBISATh
(MHOIUBUAYANTBHO WK B TPYIIIE)
TUTaH peIIeHUs POOIeMBI
(BBIMOJTHEHUS TPOEKTA)

BBICTpauBaTh
apryMeHTAaIlHIO,
MPUBOIUTH TPUMEPHI
1 KOHTIIPHUMEDBI,
TOTOBHOCTE K
€caM000pa3oBaHUIO U
CaMOBOCIIUTAHHIO.
Bocnuranne xauecTs
JINYHOCTH,
00€eCITeYnBarOIINX
COLMANTLHYIO
MOOMIILHOCTb,
CIIOCOOHOCTE
MPUHUMATH
CaMOCTOSTENLHBIE
peLIeHus.

Ipouseoonasn ( 21/42)

66 132- | YucnoBblenocien0BaTeIbHOCTH
134
67- | 135- | IlpemenuucnoBoinocnenoBaTen
68 137 | sHOCTH
69 138- | [Ipenendynkimm
141
70- 142- | OnpeneneHnenpor3BOIHOM
71 143
72- 144- | BeraucieHHenpon3BOIHBIX
74 148
75 149- | IuddepeHiupoBaHHUECIOKHON
151 | dysxoun. JuddeperunpoBanu
eoOpaTHONyHKIMK
76- | 152- | YpaBHeHuekacaTensHORKrpau
77 155 | kydbyHKIIH
78 156- | KonmponsnaspaoomaNe7
157
79- 158- | [IpuMeHEeHUEIPOU3BOIHOMNIISIH
81 162 | ccnenoBanusQyHKIMN
82- 163- | [locrpoennerpadguxkoBHyHKINH
83 165
84- 166- | [IpuMeHEeHHETPOU3BOIHOMISIO

Hayuurcs:naxoauts
CyMMYy OECKOHEYHO
yOBIBaIOIICH
FEOMETPUYECKOM
MPOTPECCUH; BIIAJIETh
MOHSTHSIMH:
MIPOU3BOTHAS
(hyHKIIMH B TOUKE,
MIPOU3BOTHAS
(YHKINY; BBIYUCIISTD
MIPOU3BOTHBIE
JJIEMEHTAPHBIX
(hyHKIHMHA, TpUMEHSS
MpaBujIa BEIYUCICHUS
MPOU3BOJHBIX,
HCTIONB3YS
CIpaBOYHBIE
MaTepHaibl;peaTh
3a71a4u C
MPUMEHEHUEM
ypaBHEHUS
KacaTeJIbHOM K

Kommynuxamuenvie:
OTIPEACIIATE LETU U (HYHKITHH
YYaCTHUKOB, CITOCOOBI
B3aMMOJICHCTBHS; IIIAHUPOBAThH
o0rine crocoObl padoTHL;
00MEHHMBATHCSI 3HAHUSIMH
MEK/1y WICHAMH TPYIIITBI IS
MPUHATUSA YPPEKTUBHBIX
COBMECTHBIX PELICHUN;
cTabMIIM3aIHs SMOITMOHATEHOTO
COCTOSIHUS JUISl PEILICHUS
Pa3IMYHBIX 32/1a4; TTOHUMAs
MO3HIIMIO JIPYTOTO, Pa3lINyaTh B
€ro peuu: MHEHHE (TOUKY
3penust), [loznasamenvhuvle:
OCYILECTBIIATh PACIIUPEHHBIN
MOXCK UH(popMaImu ¢
UCTIOJIb30BaHHEM PECYPCOB
OuOIMOTEKH, 00PA30BATEIBLHOIO
MPOCTPAHCTBA POJHOTO
Kpasi;BBIIOJIHATE Y4eOHbIE
3aJ]au¥, HE UMEOIIUE

PasButue untepeca k
MaTEeMaTHYECKOMY
TBOPUYECTBY U
MaTeMaTHYECKHUX
CIIOCOOHOCTEH;
¢dbopmupoBaHue
KaueCTB MBIIICHHS,
HEOOXOIMMBIX ISt
ajanTamnuu B
COBpPEMEHHOM
HHPOPMAITUOHHOM
00111eCTBE;
OCYIIECTBIIATh
CaMOKOHTPOJTb,
MPOBEPssA OTBET HA
COOTBETCTBHE
YCIIOBHIO; TOTOBHOCTb
U CIIOCOOHOCTD
0o0yJaronuxcs K
CaMOPAa3BUTHIO
JTUYHOCTHOMY
CaMOOIIPEICIICHHIO,

Haxoast npousBoansie
CYMMBI,
Pa3HOCTH,TPOU3BEICHHUS,
YacTHOT'O; IPOU3BOIHBIE
OCHOBHBIX?JIEMEHTApHBIX
(yHKIUH.COCTABIISIFOT
ypaBHEHUSKACATEIBHOM K
rpaduky GyHKIHH 1O
AITOPATMY;TPUBOJIST
MIpUMEpPHI, TOAOHPAIOT
apryMeHTBL,(hOpMyIHPYIO
T BBIBOJIBL;PEIIAIOT
mpoOIeMHBIC3a1a9N U
curyauuu. Mccnenyor B
POCTEHIINXCITYdasxX
(dbyHKIIMN Ha
MOHOTOHHOCTS,
HaXOoJTHaNOObILINE U
HaMMEHbBIIINE 3HAYCHUS
(GyHKIUHR,CTPOST rpaduKH
dhynkiuii. CocTaBIsSIOT
ypaBHEHUSIKacaTEIbHOMN K




85 171 | TEICKAaHUSHAUOOIBITIXBEITNIINH rpaduky OJTHO3HAYHOTO PEIICHUS; CITOCOOHOCTh CTaBUThL | TpaduKy
MHAMMEHbIIUX 3HAYEeHUH ($yHKLIUY;pemaTh AQHAJIU3UPOBATh U OCMBICIMBATL | LIEJIU U CTPOUTH (bYHKIMI;CaMOAHATH3UPY
86 172- | KonmponvnaspaoomaNe8 3aJa4uu Ha TEKCT 3aJ1a4u;- MOJICINPOBATh KU3HECHHBIE IIJIaHEI; IOT.
173 HaXO0XICHUE YCIIOBHE C TOMOIIBIO CXEM, OTBETCTBEHHOE
HanOOJIBILIEro U PHUCYHKOB; CTPOUTH JIOTHYECKHE | OTHOLICHHE K YUEHHUIO,
HaNMEHBIIIEr O paccykKIeHus, yMO3aK/IIOUeHHsl | pa3BUBATh
3Ha4YeHus PyHKIUM Ha | (MHIYKTHBHBIC, IEAYKTHBHBIE U | Tpad)UUIecKyro
OTpE3KeE. 10 aHAJIOTHH) 1 BBIBOJIBI; - KyJIbTypy, 00pazHoe
BrimyckHuK Ha COCTaBJISITh TE€3UCHI, PA3IMYHBIC | MBIIUICHHUE; pa3BUTHE
0a3060M ypOBHE BUJIBI TJIAHOB (IIPOCTHIX, CaMOCTOSITENILHOCTH U
[IOJIyYHUT BO3MOXKHOCTh | CJIOXKHBIX U KPUTUYHOCTH
Hayuutecs:Haxomute | T.1.).Pecyasamusnsie: MBILUICHUS;
MIPOM3BOHYIO (hopMHpOBaTH LIEJIEBbIC ¢dbopmupoBaHue
CIIO)KHOW (YHKIIMW Yy = | YCTAaHOBKH y4eOHOMH VHTEJUIEKTYaJbHON
f (kx + b).pumeHsTE | AEATEIBHOCTH, BHICTPAUBATH YEeCTHOCTH U
pelIeHus MPUKIIaIHBIX | TOCIEA0BaTEIbHOCTh 00BEKTHBHOCTH
3ajad, B TOM YHCIIe HEOOXOIMMBIX OTIEpalIluii;
3aJa4 Ha HauOOJbIINE | CAMOCTOATENILHO HAXOOUTh U
Y HAaNIMEHBIITHE (dhopMynupoBaTh yIeOHYIO
3HAYEHUS C npobJeMy, COCTaBIATh IJIaH
MIPUMEHEHUEM BBITIOJIHEHHUS paOOTBhI;
amnmapara CaMOCTOSITETIbHO OCO3HABATh
MaTeMaTHIECKOTO MPUYHHBI CBOETO YCIeXa WIH
aHaJM3a; UCCIIeIoBaTh | Heycrexa U HaXOJUTh CIIOCOOBI
(YHKLHMIO C TOMOIIBIO | BBIXOJA U3 CUTYyallud HEYCIeXa;
MIPOM3BOTHOM 1 paboTasi 1o MpeI0KEHHOMY
CTpouTh €€ rpaduk WJIA CaMOCTOSITEIBHO
COCTaBJICHHOMY IIJIaHy.
Komounamopuxa u eeposamnocms (6/14)
87- 174- | [IpaBunoymHoxenus.KomOnHa Nwmerts npeacrasnenue | Kowwynukamuenvie: UyBcTBO [Mpumensirorpopmyst
88 177 | TopHble3aiaun 0 B2)KHBIX YaCTHBIX OpraHU30BHIBATh U ITAHUPOBATH | OTBETCTBEHHOCTH 32 COYETaHUs U
89- 178- | IlepecraHoBKH u (haKTOpUAIEI. BHJIaX paclpeieicHnii | ydeOHOe COTPYTHUYECTBO C BEITIOJTHEHHUE CBOCH Ppa3MeIIeHUSIIIIEMEHTOBB
90 181 | Be1bop HecKOMBKHX U IPUMEHSTH UX B YUUTEJIeM U OAHOKIACCHUKAMH; | YacTh paboThl IPH peleHnH 3a1a4.
3JIeMeHTOB. BHHOMUHAITEHBIEKO pelleHnH 3a/1a4. MPOSIBJIATH TOTOBHOCTD K pabote B rpymrie; [epenator,uadopmarimroc
b UIHEHTHI Brraucnsates unu 00CYXIEHHIO Pa3HbIX TOUEK YMEHHUE NPU3HABATh KaTo, MOJIHO,BEIOOPOYHO.
91- | 182- | CayuaitHbIeCOOBITUSHBEPOSITHO OLIEHUBATh 3peHust U BbIpaboTKe 0o01eit COOCTBEHHBIE OIINOKY;
92 186 CTH BEPOSITHOCTH COOBITHH | (TPYNIIOBOI) TO3UITHH; aJeKBaTHas
187 Koumpoﬂbuaﬂpaﬁomaj\@8 B peaJIBHOI‘/‘I KU3HU. peryiupoBaTtb C06CTBeHHyIO CaMOOIICHKaA,
Bribupats JESITeTbHOCTD TIOCPEACTBOM ¢dopmupoBaHue
MOJIXO/ISAIIME METOJIBI | MMCHbMEHHOW Pevr; OTCTanBast WHTEJUIEKTYaIbHON

NpEaACTaBJICHUA U

CBOIO TOUKY 3pEHUs], IPUBOIUTH

YCCTHOCTHU U




00pabOTKH JTaHHBIX. apryMeHTBHI, TOJTBEPIKIast UX 00BEKTHBHOCTH.
YMeTh pemarh (dhaxTamu; PazButue
HECJIOKHBIC 3a/1aukl Ha | [lo3naeamenbhbie: YMETh CaMOCTOSITEIILHOCTH U
MPUMEHEHUE 3aKOHA OCYILIECTBIISTh aHATIN3 KPUTHIHOCTH
OOJIBIINX YHCET B 00BEKTOB, CAMOCTOSATEILHO MBIIICHHS.
COILIMOJIOTHUH, WCKaTh U OTOUPATh dopmupoBaHue
CTpaxOBaHWUH, HE00X0JUMYI0 HH(POPMAIIHIO; YMEHUH SICHO, TOYHO,
3IpaBOOXpPaHCHUH, BBEIOMPATH HanOoJIee TPaMOTHO HM3J1araTh
obecrnieueHuu 3¢ (heKTUBHBIEC CITOCOOBI CBOU MBICIIA B YCTHOU
Oe3omacHOCTH peIIeHUs 3a7auH; BBISBISATH Y TUCBbMEHHOM peyn,
HacCeJICHUs B 0COOEHHOCTH (KadecTBa, MMOHUMATh CMBICI
Ype3BhIYaTHBIX MPU3HAKHW) Pa3HbIX OOBEKTOB B | TOCTABICHHOM 33124,
CUTYyaIUsIX. MPOIIECCE UX PACCMATPUBAHMS, | BBHICTpAUBATh
YMEHHUE HCTIOJIh30BaTh MPUEMBI | apryMEHTAIIHUIO,
peleHus 3a71ay; MPUBOIUTH TPUMEPHI
Pezcynamusnvie: onpenensrsb Y KOHTIIPUMEDHI,
MOCJIC0BATEIBHOCTh TOTOBHOCTh K
MPOMEKYTOYHBIX T[EIeH ¢ caM0o00pa3oBaHUIO U
YYETOM KOHEYHOTO Pe3yNibTara, | CaMOBOCITUTAHHIO.
COCTaBJISITH IJIAH Bocnuranue xayecTs
MOCIEIOBATEILHOCTH NCHCTBH; | THYHOCTH,
OIIEHUBATh JOCTUTHYThIH 00eCTIeYMBAIOIITUX
pe3yJIbTaT; OLCHUBATh YPOBEHb | COIMAJILHYIO
BJIQJICHUS Y4EOHBIM JICHCTBHEM | MOOUJIBLHOCTD,
(oTBeuyaTh HA BOIPOC «UTO Sl HE | CIIOCOOHOCTH
3HAIO ¥ HE YMEI0?»); COCTABIIATh | MPUHUMATH
(MHOUBUAYANbHO WU B TPYIIE) | CAMOCTOSTEIbHBIE
TUTaH PEIICHUS TPOOISMBI pelIcHHS.
(BBITIOJTHEHUS TIPOEKTA)
Iloemopenue (10/17)
93 188- | JleiicTBUTENbHBIE YKCIIA Hmeror Kommynuxkamusnuie: HesaBucumocTs u 3HaTh MaTepHUall,
189 IpeicTaBiIeHus 00 OpTraHU30BHIBATh U IUIAHUPOBATh | KPUTHYHOCTH W3YYEHHBIN B Kypce
94 190- | Yucnoseie pyHKIIMU OCHOBHBIX YMEHHSIMHU; | Y4eOHOE COTPYIHHUYECTBO C MBIIUICHUS; BOJS U anreOphl U Haval
191 MaTeMaTHYECKUX YUUTEJIEM U OJJHOKJIACCHUKAMH; | HaCTOMYUBOCTD B MaTeMaTHYECKOTO
95 192- | TpuroHoMeTpUUECKUE TIOHSITHAX; BIAJICIOT MPOSIBIISITH TOTOBHOCTH K JIOCTHKCHHH TIEIIH; ananm3za 3a 10 kmace
193 | dyuxuun KITFOUEBBIMU 00CYX/IEHUIO Pa3HBIX TOYEK (hopmMupoBaHue YMeTh NPUMEHSITH
96 194- TpI/IFOHOMeTpHLIeCKI/Ie marematuueckuMu.llp | 3peHus u BBIpa6OTKe oo1iei OTBETCTBEHHOI'O IIOJIyYCHHBIC 3HAHMS Ha
195 | ypaBHeHHS HAMEHSIOT (TpyIIOBOI) MO3UIHH; OTHOIIICHHUS K YUCHHIO, | MPAKTHKE.
97 196- | IIpeo6paszosanue MIPUOOPETEHHBIE 3HAUsI | CIIOCOOCTBOBATH TOTOBHOCTH H YMeTh JIoTH4ecKu
197 | TPHUrOHOMETPHYECKHX U YMEHUS JIJIst (hOpMHUPOBAHUIO HAYYHOT'O CIIOCOOHOCTH MBICJIUTh, OTCTaUBATh
BBIPAKCHHI peleHus 3a1a4q MUPOBO33PEHHUS; CITYIIATh U o0yJaromuxcs K CBOIO TOUKY 3pCHHUS U




99

198-
200

IIpounsBoaHas

100

201-
202

Kombunaropuka u
BEPOSITHOCTh

MIOHUMATh APYIUX, YIPaBIATH
[IOBEJICHNEM TTapTHepa,
MPUHUMATE TOUKY 3pEHUS
napTHepa.

llosnasamenvHule: yMETh
OCYILIECTBIIATH aHATIN3
00BEKTOB, CAMOCTOITEILHO
HCKaTh B OTOMPATH
HE00X0UMYI0 HH(POPMAIIHIO;
CaMOCTOSITETILHOE BbIJICIICHHE-
(dhopmynupoBaHue
TMO3HABaTEIILHOM IIEIIH;
Joruyeckue- GopMyIrpoBaHue
MPOOIIEMBI, PeIIeHIEe
MPOOJIEMBL, IOCTPOSHHE
JIOTUYECKOM IIETTH
paccyKaeHuil; OKa3aTelbCTBO;
peduiekcust; yMeHne
CTPYKTYpUPOBATh 3HAHUS,
BBIOOp Hanboee 3¢ (HEeKTUBHBIX
Croco00B penieHus 3a/1a4,
peduiekcust criocoOoB U YCIOBUI
JIEUCTBUA.

Pecynamusnvie: onpenensTb
M0CJIE0BATENEHOCTD
IIPOMEKYTOUHBIX LIEJEH C
YYETOM KOHEYHOTO Pe3yJibTara,
COCTaBJISATH IIJIaH
MOCIEIOBATEILHOCTH ICHCTBHIA;
1eJienojaranye, IIaHupoBaHue,
MPOTHO3UPOBAaHUE, KOHTPOIIb,
OLIEHKa, KOPPEKLIHS;
($hopMHUPOBAThH IOCTAHOBKY
y4eOHOM 3a7]a91 Ha OCHOBE
COOTHECEHHS TOT0, UTO yKe
W3BECTHO U YCBOCHO
YYaIIUMHCS, ¥ TOTO, YTO eIle
HEHU3BECTHO.

CaMOPAa3BUTHIO U
caM000pa30BaHHUIO Ha
OCHOBE MOTHBAIINU K
0o0ydeHuto u
MO3HAHUIO.
®opMupoBaHue
WHTEJUIEKTYaIbHON
YECTHOCTH U
00BEKTUBHOCTH

BBICITYIIMBATH MHCHUEC

JIPYTHX,
pa6OTaTI) B KOMaHJEC.

101-
102

203-
204

HTorosplii TecT(3K3aMeH)
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Ne Coaepxanune Koa- | Ilpeamernsblie pe3yiabTaThl | MeTanpeaMeTHbIe pe3yJbTAThI JInuHoCTHBIE XapakTepHCTHKA OCHOBHBIX
YPOK | MaTepHaja BO Pe3KyJIbTAThI BH/IOB 1eSITeIbHOCTH
a yaco
B
Beeoenue. Axkcuomvicmepeomempuuuuxcieocmeusn (4 uaca)
1-4 IIpeamercTepeometp 4
17178
AKCHOMBICTEPEOMET
puu
HexoTopsiecneacTsu
ST3aKCHOM
I'nasal.Ilapannenvnocmonpamvixu niockocmeii (18 uacos)
5-8 §1.I1apauienbHOCT 4 | Hayuntcs:pacriozHaBaTh Ha | PeryasiTuBHBIE: Iiesienonaranue bepexHoe, Pacno3naroT Ha uepTexxax u
bIPSIMBIX,TPSIMOIN yepTerkax U MOJAETSIX peoOpa3oBbIBATH MPAKTHIECKYIO OTBETCTBEHHOE U MOJIETISIX
IJIOCKOCTH nepeceKaronuecs, 3aady B 00pa3oBaTeiIbHYIO; KOMIIETEHTHOE POCTPAHCTBEHHBIC(OPMBI;
[MapamnensHbIe napaJuieIbHbIE IPSMBIE, (hopMynpoBaTh U yAEPKUBATH OTHOIIICHHUE K OIIHCHIBAIOT B3aUMHOE
MpsIMBIE B nepeceKarolye MIOCKOCTh U | YU4eOHYI0 3a/a4y; yIepKUBATh ¢duznueckomy u pactooXKeHHe TOUEK, TPSIMbIX,
MIPOCTPAHCTRBE. napajuieibHbIE eif; [I03HABATENbHYIO 33/1a4y U IPUMEHSTh TICUXOJIOTHYECKOMY TUIOCKOCTEN C TIOMOIIBIO0 aKCHOM
[TapamnensHOCTB napaJuieIbHbIE U YCTaHOBJICHHBIE MTPABUIIA. KOHTPOIb H 3JI0POBBIO KaK CTEPEOMETPHH;IIPUMEHSIFOTAKCHOM
tpexmpsmbix.[lapamn TIepPeCeKaAroIIneCs CaMOKOHTPOJIb — HCITOJIb30BaTh COOCTBEHHOMY, TaK U Bl TIPUPEIICHNH 3a/a4.
€TbHOCTBIPAMOIH TUIOCKOCTH; pelaTh YCTaHOBJIEHHBIE MTPABHJIa B KOHTPOJIE NPYTUX JIIOJeH, yMEeHne HaxonaT na monensix
TUTIOCKOCTH TEOMETPHUYECKHUE 3a/1a4H, criocoba pemeHus OKa3bIBaTh MEPBYIO napasuresenuIeaa
9-12 | § 2. B3aumHoe 4 | onupasch Ha U3yUYECHHBIE 3aJauu.IJIaHPOBaHUE— BEIOUPATh MIOMOIIIb. napasuIebHbIE,CKPEIIHBAFOIINECS
pacmnosokenne CBOIiCcTBa NENCTBUS B COOTBETCTBHH C U TIepeceKaroniecs
NPSAAMBIX B TUTAHUMETPUICCKUX U [IOCTaBJIEHHOM 3ajjaueil 1 yCIOBUSIMH €e MIPSIMBIE,ONPEENATh B3aUMHOE
NPOCTPAaHCTBE.YTO CTEPEOMETPUUECKUX (QUTYp | peaiu3amnuu. pacroIoXkeHue MpsiMoi
JIMEKITY 1 oTHOWIEeHUH Mexay HuMy, | [lo3HaBaTe/bHBIE: 00mEeydeOHbIE— UTUTOCKOCTH.
JBYMANPAMbIMH npuUMeHsis anredOpandeckuil | BeIOMpaTh HanbOosee 3(h(heKTHBHEBIE IIpuMeHSIOT pU3HAK IpU
CkpenyBarommuecs Y T€OMETPUIECKUI pelIeHns TOCTaBIEHHOM 3a/1auH; JI0Ka3aTeNbCTBE MapaIeIbHO-CTH
IpsIMBIE. YTIIBI C anmnapart;IpoOBONUTh KOHTPOJINPOBATh U OLIEHUBATH MPOLIECC MPSIMOMH IJIOCKOCTH.
COHAIPaBJICHHBIMHC JIOKa3aTeNbHbIE Y pe3yibTar 3HAOT MEMEHTHI TETpa’dIipa u
TOPOHAMH. YTOII paccyXIeHus P PEIIeHNH | JeSTeNIbHOCTH;OpUEHTHPOBATHCA B napasulesennIieia, CBONCTBa
MEXIYTPIMBIMU. 3a/1a4; BBIYUCIATh pa3HooOpa3uu NporpaMMHOTO MIPOTUBOIOJNOKHBIX I'PaHEH U ero
Konmponsnaspaoo JIMHEHHBIE DJIEMEHTBI M YIJIBI | 00eCIIeYeHHMS. Aauaronanei.Pacrnosnaror Ha
mahel. 1 B IIPOCTPAHCTBEHHBIX KoMMyHHKaTHBHBIE: B3aUMOJEHCTBHE yepTexax U MOJAEIIIX




13- §3.I1apasienbHOCT KOH(QHTYpaIUsX. — GopMyupoBaTh COOCTBEHHOE MHEHHE napaJuIesenuIie] NTeTPadaApu

14 bILJIOCKOCTEl [TomryanT BO3MOXHOCTH Y TIO3WIINIO; HHUITHATHBHOE n300paxaroT Ha MIOCKOCTH
ITapannensHbie HAy4UTHCA:T0KA3BIBATH COTPYAHUYECTBO — CTABUTH BOIIPOCHI U
TUIOCKOCTH, OCHOBHBIE TEOPEMBI Kypca oOpamaThCs 32 ITOMOIIBIO; YIIPaBICHUE
CBOIiCTBa HAy4YUTCS U300paxarh KOMMYHHKAIHEH — OCYIIIECTBIISTh
MapauICIbHBIXIIOCK MPOCTPAHCTBEHHbBIE PUTYpPHI | B3aMMHBIH KOHTPOJIb; IJIAHUPOBAHUC
octeit HAa IJIOCKOCTH B y4eOHOTO COTPYAHUYECTBA — CITYIIATh

15- §4. Terpasapu napajyienbHONU MPOEKIUU cobecemHnKa, 3a1aBaTh BOIIPOCHI;

20 napaJsuieaenunes HCTIONB30BaTh PEUb.
Terpasgp.Ilapannen
enurne . 3aqa9nHaIo
CTPOCHUECECUECHUII.

21 Konmponvnaapaoo
mahNe2noreme«Terp
ajyIpunapaJiesaeny
nem

22 3auem Nel

I'naeall.Ilepnenouxynaprnocmonpamvixuniockocmeii (17 uacos)

23- §1. Hayuumcsa:onepupoBath Ha | PeryasiTuBHbIe: yenenonazanue — CdopmupoBaHHOCThHABHI | Pacmo3HaroT Ha MOAEISX

27 IepnenauKyasipHo 0a30BOM ypoBHE (hopMynHpOBaTh U YACPKUBATD KOBCOTPYJIHUYECTBACOCBE | MEPIEHIUKYISIPHBIC PSIMbIS
CTh NPSIMOIi 1 MOHSATUSIMU: y4eOHYI0 3a7a4y; IpeoOpa3oBhIBaTh PCTHHKAMU,IEThMUMIIAJT | BIPOCTPAHCTBE; HCIIOIB3YIOT IIPH
miockocTullepnenn MEPIEeHIUKYIIPHOCTh MIPaKTHYECKYIO IIErOBO3PAacTa,B3POCIbIM | PEHIEHUUCTEPEOMETPHUIECKUX
UKYJIIPHBIE TIPSIMBbIC MPSIMBIX U 3ajaqy B 00pa3oBaTeNbHYIO. MBOOpPa3oBaTEIbHOM, 3a/1a4 TeopemMy
B TUIOCKOCTE; H300paxkaTh niaHuposanue — IPUMEHSTh oOmiecTBeHHO mone3Hol, | Iludaropa.nmpuMeHsIOT TpU3HAK
npoctpancTie.llapan n3ydaeMble (PUTYPHI OT PYKH | YCTaHOBJICHHBIE ITPAaBHIIA B y4eOHO- TIPH PeIIeHUH 3a/1a4
JICJIbHBICTIPSIMBIE, U C IPUMEHEHUEM MPOCTHIX | MJIAHWPOBAHMH CIIOCO0a PEIICHMUS,; WCCIIEIOBATEIHCKOM, Ha/I0Ka3aTeJIbCTBO
TIEPIICHINK YIS PHBIE YEPTEKHBIX MHCTPYMEHTOB; | KOppeKyus — BHOCUTh HEOOXOANMBIE MTPOEKTHOM U MIEPIICHINKYIIIPHOCTH TIPSIMOI
K IJIOCKOCTH. - U3BIIEKaTh UHPOPMAIIHIO O | KOPPEKTHUBHI B ACUCTBHUE TIOCIE €r0 JIPYTUXBUIAXIEATEIHHOCT | KIDIOCKOCTHITAPAILIENIOTPaMMa,pPOM
[IpusHakneprneH K MPOCTPAHCTBEHHBIX 3aBepIIeHNs HAa OCHOBE €ro OLEHKU U . 0a, kBajpara.
YISIPHOCTH IPAMOM reOMETPUUECKUX (QHUTYpPax, yueTa C/IeJIaHHBIX OIUOOK; BHOCHTh PewmarorcrepeomeTprueckuesanadn
Y TUTOCKOCTH. MIPEACTABICHHYIO Ha HE00XO0IUMBIE IOTIOJTHEHUS U HAXOJST PAacCTOSHHUE OT TOYKH,
Teopema 4epTrexax u M3MEHEHUS B IUIaH U CIIOCcO0 JeCTBHA B JeXxalle Ha nIpsIMOi, nep-
OIPSIMOM, TEPIIEHANK PHUCYHKaX;[IPUMEHSATH ClIy4ae pacXOoKJICHUs ACHCTBUS U €ro MEHIUKYJSIPHOM K IJIOCKOCTH
YISIPHOM TIOCKOCTHU teopemy [ucdaropa mpu pe3ylbTaTa; oyeHKka — yCTaHABIIUBATh KBaJIpara,

28- §2.11epnenaukynsap BBIUNCIIEHUH 3JIEMEHTOB COOTBETCTBHE MOIYYEHHOTO pe3ybTaTa MPAaBHILHOTOTPEYTOJIBHUKA, POMOa

33 MHAKJIOHHDIE. Y T0JI CTEPEOMETPUUECKUX TOCTABJICHHOM 1I€JIN; KOPPeKyus — JIO UX BEPIIMH,
MEKIYIPSAMOHHILIO (bUryp;IpUMEHSTH IS NnpOcHO3UPOBaHue — PEIBUIETh HCIOJIb3YSICOOTHOIIEHHS B
CKOCTBIO pelieHus 3a1a4 BO3MO>KHOCTH MOJIYYEHUSI KOHKPETHOTO MIPSIMOYTOJIEHOM
Paccrosinue ot reOMETPHUYCCKUE (PaKThI, pe3ynbTaTa MpH pereHun TPEYTOJIbHUKEOIPEEIIEHNE
TOYKH 10 €CJIA yCTIOBHSI IPUMEHEHUST | 3a[]a9;KOHMPOTIb U CAMOKOHMPONb — pPacCTOSHUH OT TOYKH 710

mwiockoctu. Teopema

3aJaHbl B SBHOU

HCMOJIb30BATh YCTAHOBJICHHBIC IIPpaBUJia

HHOCKOCTH,OTHpﬂMOﬁ a0




0 dopwme;llonyuum B KOHTpoOJIE crioco0a pereHns 3aJaqm. TUTIOCKOCTH, PACCTOSTHUE
TpeXTMePIEeHANKYIISP B03MONCHOCD IMo3HaBaTesbHbBIE: 00WeyUeOHbIE— MeXKIyTapaieTbHBIMA
ax. YToIMexIynpsm HAyuumscsi:peliaTh 3a7laud | OPUCHTUPOBATHCS B pa3HO0Opa3uu mwiockocTamu. Haxonsar
OMHITIIOCKOCTHIO Ha TIePIeHAUKYIIPHOCTh MIPOTPaMMHOTO 00eCTIeUeHuS; HaKIIOHHYIO
34- §3./IByrpanHbliiyro MPSIMBIX U TUIOCKOCTEH B OCO3HaHHO CTPOUTH COOOIIEHUS B WJTNEETIPOEKIINIO, PUMEHIAATEOPEM
36 JLIlepneHTUKYJISIPH MPOCTPAHCTBE, TPUMEHSITh YCTHO# popMe; CTaBUTh U ylludaropa.
OCTBILIOCKOCTEM CBOMCTBa (hopMyITUpOBaTH MPOOIIEMBI;
JByrpannsrityromn.Il MIEPIICHANKYIISPHBIX MPSIMBIX | KOHTPOJIHUPOBATH MPOIIECC U PE3YIbTAT
PU3HAKIIEPIICHINKYIT u JIESTEIIbHOCTH; — BEIOUpaTh Hauboee
SIPHOCTUABYXILTIOCKO TUIOCKOCTEH.TO3HAKOMUTCS ¢ | 3()(DEKTUBHBIC PEIICHUS TOCTABICHHOM
creil. [IpsMoyTobHEI MOHATUEM LEHTPAJILHOTO 3a/laun; UHGDOpMAYUOHHbIE — UCKATh H
Hrapasuienenuries,. MPOEKTUPOBAHUS 1 BBIIETISITH HEOOXOTUMYI0 HH(OPMAITHIO
37 Tpéxzpannurii HAYYUTCS U300paxarh M3 pa3In4YHbIX UCTOYHHUKOB; MMOJy4YaTh U
yzon.Muozozpannsi MPOCTPAaHCTBEHHBIE PUTYpPHI | 00pabaThIBaTh HHPOPMAIIHIO.
ityzon HAa TUTOCKOCTH B KoMMmyHukaTHBHbBIE: NIAHUPOBAHUE
38 Koumponvnas HEHTPAILHON TTPOCKITNH. YuebHo20 compyoHUYecmed — CIIyIaTh
paboma Ne 3 no co0eceTHMKa, 3a71aBaTh BOIPOCH
TeMe « OTIPEAEIISATH OOIIYIO IIETh U ITyTH €€
Hepne]-u[pn(yn;[p]{o AOCTHUIKCHUS;; UCITIOJIB30BATh PE€Yb,
CTBIPAMBIXHILTIOCK UHUYUATMUBHOE COMPYOHUYECTHBO —
ocTeil» (hopMyIpOBaTH CBOM 3aTPYAHCHUS;
39 BauemNe 2 83aumooeticmeue — GopMyITUPOBATH
COOCTBEHHOE MHEHUE U MO3UILIMIO;
CTPOUTH JUTSI TAPTHEPA TOHATHBIC
BBICKa3bIBAHUS; CTPOUTH JIJIS TapTHEpa
TIOHSITHBIC BHICKA3BIBAHUS YHNpAGieHIUe
KOMMYHUKayuel — aieKBaTHO
WCTIONIE30BATh PeYb IS TIAHUPOBAHUS
U PETYJSINY CBOEH NIeATENLHOCTH;
I'nasalll. Mnozozpannuxu (18 uacos)
40- §1.IlonsaATHEMHOTOT Hayuumcs: crpoutsb PeryasituBHble: yenenonazanue — l'otoBHOCTE U HaxonsT muaronans xy0a, 3HarOT
46 pannuka.llpuzma pa3BepTKy; MPUMEHSTh PeoOpa3OBLIBATH MTPAKTHUECKYIO CIOCOOHOCTH K ero peOdpo u Ha00OPOT;HAXOIAT
Pewenue TTOHSTHUS: yCEUCHHAS 3a/1a9y B 00pa3oBaTENbHYIO; 00pa30oBaHMIO, B TOM YTOJI MEXKTy THarOHAIBI0 Ky0a 1
mpe nrpamMuaa, HaKJIOHHAS KOHMPOb U CAMOKOHMPOLb — gHuCIIe caMo00pa30BaHUIO, | INIOCKOCTHIOOHOMN U3 €ro TpaHei;
Y207IbHUKO8 (4 MpHU3Ma; BUJIETh CHMMETPHU | UCIIOJB30BaTh YCTAHOBJICHHBIC ITPaBUIa | HA MPOTSKCHUU BCEH Haxonst
47- §2.ITupamuna B IIPU3ME U TUPaAMUJIC. B KOHTpOJIE CIoco0a pelieHns 3a1a4u; >KHU3HH; CO3HATEIbHOE HU3MEPEHUSIPSIMOYTOIBHOTO
50 IMupamupa.llpaBuis [TpuMeHUTH 3HAHUS O yenenonazanue — IpeoOpPa3OBHIBATH OTHOIIIEHUE K MapaJuIeNIeHIe 1a, 3HAI0T
Hasmpamuzaa. Y ceue CUMMETPHUU B IPOCTPAHCTBE | MPAKTUUYECKYIO 3a]a4y B HEMPEPHIBHOMY €roIaroHajb U yroll MEXIy
HHasTpaMuaa (LeHTpaNbHas1, oceBas, 00pa3oBaTeIbHYIO; yIEePKUBAThH 00pa30oBaHMIO KaK JIMarOHAJIBIO U OJHON M3TrpaHeii;
51- §3.IIpaBuiabHbIEMH 3epKajibHasl ), IPUBOANTH [M03HABATENbHYIO 3a/1a4y U PUMEHSTh YCIIOBHIO YCIIEITHOMN HaXOJST yToJl MEXIy TPaHbIO U




55 OTrOrpaHHUKH MIPUMEPBI CHMMETPHIl B YCTaHOBJICHHBIE MTPABHIIA; npodecCHOHATEHON JUarOHATEHBIMCEYEHUEMITPSIMOYTO
Cummetpus B OKpY’KaroIlleM MHUpE;pemiaTh | KOppeKyus — BHOCUTHh HEOOXOANMBIE 00IIIeCTBEHHOM JTBHOTONapaJuIeenuIea,Kyoa.
MPOCTPAHCTBE. CTEpEOMETPHUECKHE 3a[]a4yll | KOPPEKTHUBHI B JEHCTBHUE MOCIIE €T0 JeSTeTBHOCTH Hcnonb3ytoT npu perieHny 3aaad
Ionstre Ha HaXOXKJCHHE 3aBepIIeHN Ha OCHOBE €ro OLEHKU U IJTAHUMETPHIECKUEPaK T, BEITUCIIS
MPaBIIIEHOTOMHOT OT TEOMETPHUYECKUX BEITHINH ydera C/IeTIaHHBIX OIIHOOK. FOTIIIONIAIBITOTHOUITOBEPXHOCTH
paHHUKA. (mnvH, yTI0B, IWIOMIAAeH, Ilo3naBaTtenbHbIE: 00We)yUeOHbIC— TIPABHIILHOUITHPAMHU/TBI
OneMEeHTBICUMMETPH 00BEMOB); UCTIONIBL30BATD BbIOMpaTh Haubosee F3(pPeKTUBHBIC
WTIPaBUILHBIXMHOTO TIPH PEIIeHUN pelIeHrs TOCTaBICHHOM 3a/1a4H;

TPaHHUKOB TUTAHUMETPUYECKUE (PAKThI M | KOHTPOJIMPOBATH U OLEHUBATH MTPOIIECC

56 Koumponvnaspabom METO/IBI. U Pe3yJbTaT ACSITCILHOCTH;
aNednoreme«MHOT0 Tonyuum o3moorcnocmo OPHUEHTHPOBATKLCS B Pa3HOOOpa3uH
TPaHHUKI» Hay4umscs: BIAJIETh CIIOCcO0O0B pelIeHns 3a1a4; y3HABATh,

57 3auem No 3 NOHATHUAMM LICHTPAJIbHOE U Ha3bIBaTh U OIIPEACIATH 00BEKTEI

napauieIbHOe SIBIICHUST OKPY’KalomIei
MPOEKTHPOBAHUE NEHCTBUTEIHHOCTH B COOTBETCTBHH C
MPUMEHSATh X TPU coJiep>)kaHueM y4eOHOTO IpeIMeTa.
MOCTPOCHUU CCUCHMIA KomMmyHukaTuBHbIe: g3aumooelicmaue
MHOTOTPaHHUKOB METOIOM — opMyTHpPOBaTH COOCTBEHHOE MHEHIE
MIPOEKIINH; Y TIO3HIINIO; YNpagieHue
CTPOUTH CEYCHUS KOMMYHUKayuel — OCyIIeCTBIATh
MHOTOTPaHHUKOB; B3aWIMHBII KOHTPOJIb; (popMyIrpoBaTh
MOJIEIIPOBATH CBOM 3aTPyTHEHUSI.
MHOTOTPaHHUKH

IoemopenuexkypcazeomempuuXxnacca(ll uacos)

58- [MapamnensHOCTBITPS Nmerot npencraBneHus 06 Bragenne HaBbIKaMu 1TO3HABATEILHOM [lpunsarve u peanuzanus | 3HATh MaTepHall, H3yUCHHEIH B

60 MBIXH TIJIOCKOCTEH OCHOBHBIX YMEHUSIMHU; pedIieKcur Kak 0CO3HAHUS [IEHHOCTEH 37J0pOBOTO U Kypce reomeTpun 3a 10 kiacc

61- [TeprieHIuKyJIIPHOCT MaTEeMaTHYECKUX MOHATUAX; | COBEpPIIACMbIX JICHCTBUN U 6e3onacHoro obpasa YMeTh NPUMEHSTH TOJTyYeHHBIC

63 BITPSIMBIXHITJIOCKOCTE BIIQ/ICIOT KIIFOYEBBIMU MBICITUTEILHBIX TPOIECCOB, UX KU3HU, OEpexKHOE, 3HAHUA Ha MPAKTHKE.

i MaTeMaTHYECKHMH. pe3yIbTaTOB U OCHOBAHHMN, IPaHUII OTBETCTBEHHOE U YMeTh JIOTHYeCKH MBICITUTh

64- MHoOrorpaHHUKH [TpumeHsitoT CBOETO 3HAHUS W HE 3HAHUS, HOBBIX KOMIIETEHTHOE

67 MPUOOPETEHHBIC 3HAHSH [M03HABATENILHBIX 334U CPEJICTB UX OTHOIIICHHUE K

68 Hrorosas YMEHHS JUIS PEIICHUS 3a/1a4 | IOCTHKCHHUS COOCTBEHHOMY
KOHTpOJIbHAs paboTa (usnueckomy u

MICUXOJIOTHYECKOMY
3JI0pPOBBIO




AJiredpa ¥ HaYaJIa MaTeMaTH4eCcKoro anaan3a, 11 kiaacc bazoBrlii ypoBeHb: 3 yaca B Hezenmto, Bcero 102 vaca B rof. YriayOIeHHBIH YPOBEHB: 6 4acoB B
Hejelo, Bcero 204 vaca B roJ.
VYuebnuk: «Marematrka. Anredpa u HadaJla MaTeMaThudeckoro ananmsa. 11 kimacc. YueOnuk. bazoeiit u npoduiibHbIi ypoBeHb. KommiekT. B 2-x
gacTax.PI'OC"" (aBTopsl MopakoBudA.I'.,Cemenos I1. B.). M:Muemo3una.2020

Ne ypoka Coaeprxanue MmaTepuaja Kon-so | IlpenmerHsble pe3yiabTaThl | MeTanpeaMeTHbIe JIn4HOCTHBIE XapakrepucTuka
(b/I) 4acoB pe3yJabTaThl Pe3KYJIbTAThI OCHOBHBIX BU/IOB
(b/T0) eI TeJIbHOCTH
Ilosmopenue mamepuana 10 knacca (3/6)
1 1-2 Tpuronomerprudeckre 1 2 YMeTb BHITTOJHSTH Kommynuxamusnule: CdopMHPOBAaHHOCTD AKTyam3upoBartb
ypaBHEHUS mpeoOpazoBaHUs OpPTraHHU30BbIBATh U MHUPOBO33PECHHUA, 3HAHUSA IO anredpe u
2 3-4 IIpeoOpazoBanue 1 2 TPUTOHOMETPUIECCKUX TUTAHUPOBATh Y4eOHOE COOTBETCTBYIOIIECTO HavajgaMm aHanuza 10-
TPUTOHOMETPHUYCCKHUX BI)Ipa)KeHI/Iﬁ " p€uiaThb COTPYAHHUYECTBO C YUUTCIIEM | COBPEMCHHOMY T'0 KJ1IacCa, BBIIIOJIHATH
BBIpaKCHHUN TPUTOHOMETPUIECKHE Y OJTHOKJIACCHUKAMU; YPOBHIO Pa3BUTHA npeoOpazoBaHUs
3 5-6 [IpoussoaHas 1 2 ypaBHEHUS Pa3HOTO YPOBHSA | OTCTawWBasi CBOIO TOUKY HAYKW; KPUTUIHOCTh | TPUTOHOMETPHUIECKUAX
CJIOKHOCTH,; BBIYHUCIIATH 3pC€HUA, IPUBOJUTH MBIIUICHUA, YMCHHUE BBIPpA’XXCHHU U pCIIATh
MIPOU3BOHBIE 110 TA0JIHIIS apTyMEHTBI, TIOJITBEPIKAAS pacro3HaBaTh TPUTOHOMETPUIECKHE
MIPOU3BOIHBIX, nx QakTamu; B JUCKYCCHHU JIOTUYECKA ypaBHEHUS pa3HOTO
IMPOU3BOJHYIO CYMMBI, YMEThH BBIIBUHYTDH HCKOPPEKTHLIC YPOBHA CIIOKHOCTH,
IMPOU3BEACHUS, HACTHOT' O KOHTPApPryMEHThI, BBICKA3bIBaHWA, BbIYUCIATH

(GYHKIMI; HAXOUTH
MPOU3BOJIHYIO CJIIOKHOU
(GyHKIUY, penaTs 3a/1a41 Ha
NPUMEHEHUE POU3BOTHOM

llosnasamenvhbie: CTPOUTH
JIOTMYECKHA 000CHOBAHHOE
paccyXxaeHue, BKIFOYaroIIee
YCTaHOBJICHUE TIPUIHHHO-
CJIE/ICTBEHHBIX CBS3EH;
aHAJIM3UPOBATh, CPABHUBATD,
KJIACCU(UITPOBATH U
0000mmaTh (haKkTHI 1
SIBIIEHNS,

Pecyramusnvie:
[IPOTHO3HPOBATH PE3YIbTAT
YCBOGHHS MaTepHalia,
OTNpeAesATh
MIPOMEXKYTOYHBIC TEIIH;
CaMOCTOSTENIBHO
0OHapYyXHBaTh U
¢$hopmynupoBaTh pobdaemMy
B KJIACCHOU U
WHIWBHTyIbHON yueOHOM

OTJIIMYATh THIIOTE3Y OT
(axra;
(dhopmupoBanue
HaBBIKa OCO3HAHHOT'O
BbIOOpa
palMOHATBLHOTO
crioco0a peneHus
3aJIaHNM;
(dhopmupoBanue
HaBBIKOB
camoaHajIHu3a u
CaMOKOHTPOJISE;
(dhopmupoBanue
HaBBIKa
COTPYIHUYECTBA C
yUUTEIEM U
CBEPCTHUKAMHU

MPOU3BOJHBIE 10
Tabnure
MIPOU3BOIHBIX,
IPOU3BOJHYIO CYMMBI,
NPOU3BENCHHUS,
YacTHOTO (PYHKITHIA;
HaXOJIUTh
HPOU3BOAHYIO
CIIOKHOU (PYHKITUH,
peImaTs 331a4u Ha
MIPUMEHEHUE
MIPOU3BOJIHOM;
NPUMEHSATh
nosryyeHHsle 3a 10
KJIacC 3HaHMS IIPU
BBITIOJTHEHUH TECTa 10
MIPOBEPKE OCTATOYHBIX
3HaHUU




NeSITeNIbHOCTH; YMETh
OIICHUTH CTETIEHb
YCIIEIIHOCTH CBOEU
WHJIWUBUyJIbHON
00pazoBaTeILHOM
JICSITSIILHOCTH.

TI'nasa 1. Muozounen

ot (9/17)

4-6 | 7-11 | MHOrowIeHBI OT OJTHOM
TIepEMEHHOMN

79 |12- MHOro4JIeHbl 0T HECKOIBKUX
16 MEPEMEHHBIX

10- | 17- YpaBHEHHS BBICIINX CTEIICHEH

11 21

12 22- | Konmponvnas paooma Nel
23

BrINOIHATE NeNCTBUS HA
MHOT'O4JICHAMU;
MIPUMEHSATH TEOPUIO
MHOTOUJIEHOB K
HAaXO0JIEHUIO KOpHEH
palOHAIBHOTO YPaBHEHUS C
HENBIMA K02 QUIIHEHTAMU;
HCTIONB30BaTh 0000IIEHHYIO
Teopemy Buera nist
pelieHus 3aaay ¢
napameTpamu;
Brnagers:MeTonoM
HeoTpeIeIeHHbIX

KO3 QUITUCHTOBR;
AITOPUTMAaMH PELICHUS
CUMMETPUYECKHX U
BO3BPATHBIX YPABHEHU;
PasInYHBIMU METOaMH
peLeHNs PauOHAIBHBIX
YPAaBHEHUH BBICIINX
CTEIEHEN.

Kowmynuxamugnoie:
OpPTaHHU30BbIBATh U
[UTAHUPOBATh Y4eOHOE
COTPYJTHUYECTBO C yUUTEIIEM
Y OJTHOKJIACCHUKAMU;
OTCTauBasi CBOI TOUKY
3peHUsl, MPUBOIUTH
apTyMEHTBI, TIOJITBEPIKAAS
nx QakTamu; B JUCKYCCHUHU
YMETb BBIJIBUHYTh
KOHTPapTyMEHTHI;
llosnasamenvhbie: CTPOUTH
JIOTHYECKH 000CHOBAaHHOE
paccyxaeHue, BKIIOYAIoIIee
YCTaHOBJICHUE TIPUIHHHO-
CJICJICTBEHHBIX CBSI3EH;
aHAJIM3UPOBATh, CPABHUBATD,
KJIACCU(UITPOBATH U
0000mmaTh (haKTHI U
SIBJICHUS;

Pezynamusnvie:
IIPOTHO3HPOBATH PE3YIbTAT
YCBOGHUS MaTepHalia,
ONpeaesaTh
MIPOMEXKYTOYHBIC TEIIH;
CaMOCTOSITEITLHO
00HapYXHBATh U
¢$hopmynupoBaTh podaeMy
B KJIACCHOH U
VHANBUAYATEHON yaeOHON
JESTSIIbHOCTH; YMETh
OILICHUTH CTETICHb
YCIIEIIHOCTH CBOEU

WHIUBUYJIbHOU

CdopMHPOBaAaHHOCTH
MHUPOBO33PEHNS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH; KPUTHYHOCTb
MBILIICHHS, YMEHHE
pacrio3HaBaTh
JIOTMYECKU
HEKOPPEKTHBIE
BBICKA3bIBaHMS,
OTJIMYATh THIIOTE3Y OT
(axra;
(dhopmupoBanue
HaBBIKa OCO3HAHHOI'O
BbIOOpA
palMOHATBLHOTO
crioco0a peleHus
3aJIaHNM;
(dhopmupoBanue
HaBBIKOB
caMoaHajJIn3a u
CaMOKOHTPOJISE;
(dhopmupoBanue
HaBBIKa
COTPYIHUYECTBA C
yUUTeIeM U
CBEPCTHUKAMU

OrneHnBaTh YMCIIO
KOpHEW 11eJ10T0
anreOpanveckoro
ypaBHEHUS
Haxoauts kpaTHOCTH
KOpPHEN MHOro4JIeHa
YMeTh nenuTh
MHOTOYJICH Ha
MHOTOYIEH, HAXOJIUTh
YaCTHOE U OCTATOK
Hcnons3oBath
TEOpeMy O JIeIIeHU!
MHOTOUJIEHOB C
OCTaTKOM JIJIst
BBIJICTICHHS 1IEJI0H
4acTu anredpandecKon
JIpobu

IIpumenaTts
pa3IrYHbIC TPUEMBI
PpeIIEeHUSTICTIBIX
ypaBHEHUH, Moa00p
LEJIBIX KOPHEH,
OTIIEIUICHNE
KOPHS,pa3IoKeHrne Ha
MHOKHUTEIN
Haxonute uncnoBbie
MIPOMEKYTKH,
coJieprKaliye
KOpPHUYpaBHEHU I
CoueTaTh TOYHBIC U
puOJIeKECHHBIC
METOJIBI JJIS1
PEIIEHUSBOIPOCOB O
Yyrclie KOpHen




00pazoBaTeILHOM
JIeSITEIIbHOCTH.

ypaBHEHUS

T'naea 2. Cmenenu u kopnu. Cmenennvie pynkyuu(18/35)

13- | 24- IlonsiTre KOopHs N-0i CTENEHU U3 2

14 25 JICHCTBUTEIHHOTO YUCTIA

15- | 26- | dynxuuu y=4x, ux cpoiicta u S

16 30 rpaduKu

17- | 31- CpoiicTBa KOpHS N-O CTEIEHU 4

18 34

19- | 35- | [IpeoOpa3oBaHue  BBIpa)KCHHH, 6

21 40 COJICpKAIINX PaIUKAIIbL.

22 41- | Konmponvnas paboma No2 2
42

23- | 43- [TonsiTie creneHH ¢ JHOOBIM 4

26 46 paloHaNbHBIM NTOKa3aTeNneM

27- | 47- CremneHHbIe (byHKIHH, 170'¢ 6

29 52 CBOIICTBa U TpaduKn
53- | H3Bneuyenune KOpHS u3 4
56 KOMIIJICKCHBIX YHCEI

30 57- | Konmponsnas paboma Ne3 2
58

Hayuurtcs Bnagers
TIOHSATHEM CTETICHHAS
(YHKIIHSI; CTPOUTH €e
rpadvk U yMeTh IPUMEHSTh
CBOICTBa CTENEHHOMI
(YHKINH TIPH PEeIIEHUN
3aj1a4;pa3andaTh QYHKIUU Y
= "X, uX CBOIiCTBa U
rpadukwy;

pewiaTs npocreumume
UppaIMoHaIbHbIC
YpaBHCHUS;

OIMEePHUPOBATh CTEMCHBIO C
JICUCTBUTEIBHBIM
MOKa3aTeyeM.

Honyuum 603modicHOCIb
HAYYUMbCA:

peliaTh ypaBHCHHS U
HEpPaBEHCTBA, HCTIOJb3YS
cBoiicTBa QpyHKIIHU U ee
rpadpuyuecKoenpeicTaBIeHIe
pacmno3HaBath
PaBHOCHIIBHBIC
peoOpa3oBaHus,
peoOpa3oBaHus,
MPUBOJIAIINE K YPABHEHHIO-
CJIEJICTBUIO.

Kovmmynuxamusnuie:
BOCIIPUHUMATH TEKCT C
Y4E€TOM IOCTABJICHHON
y4eOHOU 3a7auu, HAXOUTh
B TeKCTE HH(OPMAIIHIO,
HEO0OXOIUMYIO TS ee
PEIIEHHS; OTIPEAEIISATh LIEIN
U (pyHKIUH yYaCTHUKOB,
c1mocoObI B3aUMOJIEHCTBHSL;
IUIAHUPOBATH OOIIHE
croco0bl paboTEI;
00MEeHHMBAaTHCS 3HAHUSIMHU
MEKIY WICHAMH TPYIIIIBI
AJI1 IPpUHATUA

3¢ (HEeKTUBHBIX COBMECTHBIX
peuieHuii;
apryMEHTUPOBATh CBOIO
TOYKY 3pEHUs], CIIOPUTH U
OTCTaMBAaTh CBOIO TIO3UIIUIO
HEBPKICOHBIM 151
OIITOHEHTOB 00Pa3oM;
perynmpoBaTh COOCTBEHHYIO
JeATENLHOCTD ITOCPEACTBOM
MUCbMEHHOW peYHU.
llosnasamenvHule:
BBITIOJTHATH y4eOHbIC
3a]]auu, HE UMEIOIINe
OJTHO3HAYHOTO PEUICHUS;
OCYILECTBIISTh CPAaBHEHHE U
KJIacCH(UKAIIHNIO 110
3aJJaHHBIM KPUTEPHUSIM;
CO3/1aBaTh CTPYKTYPY
B3aUMOCBSI3€H CMBICIIOBBIX
eIIMHUI] TEKCTA; BHIOUPATh
Haubonee d3QPeKTUBHbIC
CHOCOOBI peleHus 3a1auuy;
YMETh OCYIIECTBIIATH aHAJIN3
00BEKTOB, CAMOCTOSATEILHO

OTBETCTBEHHOE
OTHOIIIEHHE K
YYeHUIO; yMEHHE
SICHO, TOYHO,
TPaMOTHO H3J1arath
CBOM MBICIIU B YCTHOU
Y IMCBbMEHHOM peyn,
ITOHUMATH CMEICIT
TOCTaBJICHHOM
3a7auu.
OcymiecTBIATh
B3aMMOTIPOBEPKY;
o0cyXaaTh
COBMECTHOE PCILICHUE
(npenmarate
BapHaHTHI,
CPaBHHMBAThH CIIOCOOBI
BBEIYUCIICHUS WIIN
pelIeHns 3a1a4n);
00BEIUHATE
MOJTyYCHHBIE
pe3yIbTaThI;
COIIOCTaBJIATh
pe3yJbTaThl
COOCTBEHHOM

eI TEIIBHOCTH C
OLICHKOH €€
TOBapHUIIIAMH.
dopmupoBaHue
WHTEIUICKTYIbHON
YECTHOCTH U
00BEKTHBHOCTH.

OnpenensTs 3HaUCHHE
(hyHKITUH 11O
3HA4YECHUIO apryMeHTa
NpY pa3THYHBIX
criocobax 3a1aHus
(hyHKITUH; CTPOUTH
rpaduK QyHKIHUH;
UCIIOJIb30BaTh s
peLeHus
MO3HABATEIBHBIX
3aj1a4y CIIPaBOYHYIO
JUTEPATYPY;
MPUMEHSTh CBOMCTBA
(hyHKIWH;
UCCIIeI0BATh
(hyHKIHIO IO CXeMe,
NPY TTOCTPOCHUH
rpauKoB
UCIIOJIb30BaTh
npaBuiIa
mpeoOpa3oBaHuUs
rpadukoB; 0OBACHATH
U3yYCHHBIC
TIOJIOKEHUS Ha
CaMOCTOSITETILHO
o100paHHBIX
KOHKPETHBIX
npuMmepax;
000CHOBBIBATH
CYXJIEHUsI, 1aBaTh
OTIpeJICIICHHS,
NPUBOJIUTD
JI0Ka3aTeNbCTBa,
pUMEPHI

Haxoaute 3HaueHus
CTETICHH C
panroHaIbHBIM
II0Ka3aTelleM;




HCKaTh U OTOMPATh

IIPOBOJUTE II0

HEOOX0ANMYIO U3BECTHBIM (OpMyIaM
HHPOPMALIHIO. U TIpaBHUJIaM
Pezynamusnvie: npeoOpa3oBaHus
CaMOCTOSTEIBHO HAXOANUTH U OyKBEHHBIX
(dhopMynHpoBaTh yUeOHYIO BBIPaKEHHH,
pobIeMy, COCTaBIISATh IJIaH
BBITIOJTHEHHSI PaOOTHI;
(hopMHpOBATH LIEEBHIC
YCTaHOBKH y4eOHOU
JIeATeNTbHOCTH, BBICTPaNBaTh
MIOCJIEI0BATEIILHOCTh
HEOOXOMMBIX OTICpAIlHiA.
T'nasa 3.ITokazamenvuas u nozapugpmuueckas Qynkyus (24/45)
31- | 59- [lokazatenpHass  (yHKIUA, ee 4 Hayuutcs:BmaneTs Kowmynuxamugnoie: PazButne nnaTepeca k | Pacmo3HaBath
33 62 CBOiCTBa U Tpaduk MOHATHSAMU TIOKa3aTeNbHas U | ONPEENATh LeNu U MaTeMaTHYeCKOMY MOKa3aTeNIbHYIO
34- | 63- | Iloka3aTenbHbIC ypaBHEHUS 5 norapudmudeckas GyHKIUH; | GYHKIUH yYaCTHUKOB, TBOPYCECTBY U (byHKIUIO;
35 67 CTPOUTH UX IPpad UKy U CIOCOOBI B3aMMOJACHCTBHS; | MaTeMaTUYeCKUX (hopmynmpoBarts ee
36- 68- IlokazaTenbHbIE HEPABEHCTBA 4 YMETb PUMEHSATH CBOICTBA TUTAHUPOBATh OOIIHE CIIOCOOHOCTEI; CBOIICTBa, CTPOUTH
37 71 GbyHKUUMH IpH peleHnu croco0bl paboTEI; (dhopmupoBanue CXEeMaTUYeCKHii
38 72- | Honsrue norapupma 2 3ajad. 00MeHHMBaThCS 3HAHUSIMHU KA4eCTB MBIIUICHUS, | TpaduK 000
73 pemarp npocreiime MEXJTY YWICHAMH IPYIIITBI HEOOXOJUMBIX JUIS MOKa3aTeNbHOM
39- | 74- | dyuxims y=log, x, ee cBOlCTBa 4 MOKa3aTeNnbHbIe YPaBHEHUS, | JUIS IPUHSATHS aJiarnTalnuy B (yHKIWY; TPOBOJTUTH
40 77 i rpadux HEpaBEHCTBA M MX CUCTEMBI. Sq)(l)eKTI/\I’BHLIX COBMECTHBIX | COBPEMEHHOM oIvcaHue CBOIEICTB
a1 78- | Konmponsnas paoma Ned 2 penraTh nokasaTeabHbIe pELICHUI; CTaOMIH3aLus MH()OPMAITTOHHOM HIOKa3aTeIbHOM }
79 YpaBHEHHUSI METOJIAMH SMOIMOHAIILHOTO COCTOSIHHSL | OOIIECTBE; (yHKIWY 110 33JJaHHOM
42- | 80- | Caoiictsa orapndmos 6 pas3yioKeHHs Ha MHOXHTENH, | JJIsl PEIICHUs pa3InIHbIX OCYILECTBIISITh (hopmye, mpuMeHss
44 85 CII0COOOM 3aMEHbI 3aj1a4; TOHUMAs TIO3ULIUI0 CaMOKOHTPOJTb, BO3MOJKHBIE
45- | 86- | Jloraprmuacckue ypasnemm 6 HEM3BECTHOTO, C } Jpyroro, pa3inyarh B €T0 IpOBeEpsist OTBET HA npeoOpazoBaHHs
47 91 UCTIOJIb30BaHHEM CBOMCTB pedun: MHeHHE (TOUKY COOTBETCTBHE rpauKoB; paboTaTh ¢
48- | 92- | JlorapnMuucckie HepaBeHCTRa 5 ¢$byHKUIMH, peraTh 3pEHHUs), JOKA3aTEIBCTBO YCIIOBHUIO; TOTOBHOCTD | y4eOHMKOM, OTOMpPATh
50 9% YpaBHEHHS1, CBOAALINECS (aprymeHTsI), axThl; U CII0COOHOCTh U CTPYKTYPHUPOBATh
51- | 97- | [nddepermmposanie 5 KKBaJIPaTHBIM. TUITOTE3bI, aKCHOMBI, o0yyJarommuxcs K MaTepua;
£3 101 P D pemars npocreinme TEOpHH; OOMEHUBATHCS CaMOPAa3BHUTHIO U CaMOCTOSITETILHO
ng;;if;&;ﬁ:g{oﬁ by " norapupMudeckre 3HAaHUSIMU MEXKAY JMYHOCTHOMY POBOJUTH
YpaBHEHHS, OJTHOKJIACCHUKAMH JIJIs CaMOOIIpeICIICHHIO, MOCTPOCHHUE H
102 | 3auer 1o Teme 1 norapudmMudeckre IpUHATHS Y3PPEKTHUBHBIX CIOCOOHOCTh CTaBHUTh | MCCIE/IOBaHHUE
«I[H(b(bepeHuI/IvPOBaHHe HEPaBEHCTBA M UX CHCTEMBI. | COBMECTHBIX PELICHUII; LIeJIA ¥ CTPOUTH rpaguka
TOKa3aTCILHON " [Moay4uT BO3MOKHOCTb YMETh B3TJISTHYTh Ha JKU3HCHHBIC TJIAHEI, MOKa3aTebHON

sorapuMHUIeCKON QYHKITHI




54

103

Koumponvuas paboma Ne5

HAaY4UThCSL:
BBINOJIHATH IPe00pa3oBaHUs
KOMOWHHPOBaHHBIX
JTOTapUOMHUUIECKAX U
MIOKA3aTEeIbHBIX
BBIPa)KEHHI; BEIYUCIISTH
HaunOoJbllee 1 HAUMEHbIIIEe
3HAQUYCHHE [T0KA3aTEIbHON U
JorapupMUIecKoir
(GYHKUUI; IPUMEHSTH
CBOICTBa MTOKA3aTeJIbHON
(YHKINH TIPH PEIICHUN
IMPUKIaAHBIX
3a1a4;popMyITHPOBATH
TUIIOTE3bI O KOJIMYECTBE
KOpHEHN YpaBHEHHUH,
coJleprKaInx
JorapuMHIECKYTO
(GYHKLUIO, ¥ IPOBEPSITH UX.

CUTYAIIUIO C UHOM MO3ULIUU
Y IOTOBAapUBATHCA C JIIOJIEMU
HWHBIX MTO3UIIUH.
Tosunasamenvuvie:
OCYIIECTBIISTH
PpaCIIUPEHHBIH MOUCK
nHpOpPMAaLIUH C
HCIIONIb30BaHUEM PECYPCOB
OMOJIMOTEKH,
00pa3oBaTeIbHOrO
MIPOCTPAHCTBA POJTHOTO
Kpasi; BBITIONHATH YIeOHBIC
3a]auu, HE UMEIOIINE
OJTHO3HAYHOTO PEIICHUS;
aHAIIM3UPOBATH U
OCMBICJIHBATh TEKCT
3aJauu;- MOJICIMPOBATh
YCIIOBHE C TIOMOIIBIO CXEM,
PHUCYHKOB; CTPOUTH
JIOTHYECKHE PACCYKICHUS,
YMO3aKITIOUeHUS
(MHIyKTUBHBIE,
JIelyKTHBHBIC U 110
AHAJIOTUN) U BBIBOJIBL; -
COCTaBIISITh TE3HCHI,
pa3iuYHbIC BUBI [UTAHOB
(TIpOCTHIX, CIIOXKHBIX H T.I1.).
[IpeoOpa3oBbIBaTh
“H(MOPMAITUIO U3 OJTHOTO
BUJIa B JIpyToii (Tabnuiy B
TEKCT, AMArpaMMy U TIp.);
MIPUBOIUTH IPUMEPHI B Ka-
YecTBe JI0Ka3aTenbCcTBa
BBIJIBUTAEMbIX TIOJIOKEHUIA;
CO3/1aBaTh MaTeMaTHIECKUE
MOJIENIN; YMETh
HCTOJB30BaTh
KOMIIBIOTEPHBIE U
KOMMYHHKaIlMOHHBIE
TEXHOJIOTHH KaK
WHCTPYMEHT AJIs

OTBETCTBEHHOE
OTHOIIIEHHE K
YUCHHIO, Pa3BUBAThH
rpadugeckyro
KYJIbTYpY, 00pazHoe
MBILIJICHHE; PA3BUTHE
CaMOCTOSITETIbHOCTHU U
KPUTHYIHOCTH
MBIIUICHUS;
(hopmupoBanue
HWHTEJUIEKTYaJIbHOMN
YECTHOCTH U
00BEKTUBHOCTH

(OYHKIUH B X0J1€
BBITIOJTHEHUS
nabopaTopHO
paboTHI.

pelaTh npocTenime
MOKa3aTeNbHbIE
ypaBHEHUS U
HEPaBEHCTBA, UX
CUCTEMB,
UCIIOJIB30BaTh JUIS
MIPUOIKEHHOTO
pelIeHns] HepaBEeHCTB
rpau4ecKuii METO.
Haxonuts 3HaueHus
norapudma;
BBITIOJTHATH
apudmeTnyeckue
JIEHCTBHSA, coUeTast
YCTHBIE M TUCHMEHHBIE
MIPUEMBI; IPOBOIUTH
10 U3BECTHBIM
hopmymam u
MpaBUiIaM
mpeoOpa3oBaHuUs
OYKBEHHBIX
BBIPAKECHUH,
BKJTFOYAIOIINX
norapuMsI ; 3HATH
(hopmyiy mrepexonia K
HOBOMY OCHOBaHHIO U
JIBa YaCTHBIX CITydas
(dhopmyIbl epexona K
HOBOMY OCHOBaHHIO
morapudmMa ;
MIPUMEHATh CBOMCTBA
norapuMoB
IIpuMeHATh anroputm
perieHus
JorapupMuIecKux
ypaBHEHUH U
HEPABEHCTB B




JIOCTYDKCHUS CBOMX IICIICH.
Pecyramusnvie:
(hopMHUPOBATH TICTICBBIC
YCTaHOBKHU y4ueOHOI
NeSTEeILHOCTH, BEICTPAUBATh
MMOCJIEI0BATEILHOCTD
HEOOXOIUMBIX OTIepaIlHii;
CaMOCTOSATENIFHO HAXOAUTh U
(hopmynmpoBaTh y4eOHYIO
po0JIeMy, COCTABIATh IIaH
BBITIOJTHEHHSI PaOOTHI;
CaMOCTOSTEILHO OCO3HABATh
HpI/I‘-II/IHI)I CBOCTO ycnexa
WM HeyCIIeXa U HaXO/HUTh
CIocoObI BBIXO1a U3
CUTyalluH HEYCIIEXa,

3aBUCHMOCTH OT
OCHOBAHUS MPU
peleHnn
JToTapuMHIECKAX
YpPaBHEHUI U
HEPaBEHCTB; pelaTh
norapudmMuieckre
HEPaBEHCTBA U
ypaBHEHHUS

T'nasa 4. llepsooopaznasn u unmezpan (6/13)

55- | 104- | IlepBooOpa3Has u

56 107 | HeompeneneHHBIN HHTETPAI

57- | 108- | OmpeneneHHbIH HHTETpAIT

59 114

60 115- | Konmponsnas paboma Ne6
116

Hayuurcs:BpIuCIAITh
Iomany Guryp Ha
KOOPJAMHATHOM MJIOCKOCTH
C IPUMEHEHUEM
ONPEAENEHHOTO
WHTErpana.

[Tony4nut BO3MOKHOCTh
Hay4UTbCS: HAXOAUTD
MepBOOOpa3HBIE CIOKHBIX
¢yuxiwmii f (kx + b).
OBJaJICTh OCHOBHBIMH
CBEICHUAMU 00
nHrerpane Herotona-
JleiiOuuia u ero
MPUMEHEHUSIX

Kommynuxamusnuie:
OpPraHU30BbIBATh U
IUIAHUPOBAThH YUeOHOE
COTPYIHUYECTBO C yUUTEIEM H
OJTHOKJIACCHUKAMM; TIPOSIBIISATH
FOTOBHOCTB K OOCYKICHHUIO
Pa3HBIX TOYEK 3pEHHS U
BBIpa0OTKE 0O0IIIei
(TpyrmoBoit) MO3UITUH;
pETYIUPOBATH COOCTBEHHYIO
JEeSITETBHOCTD TIOCPEICTBOM
MUCbMEHHOM peyu; OTCTauBasI
CBOIO TOUKY 3pEHHUS,
MIPUBOJIUTH apTYMEHTHI,
MOATBEPKaast X (haKTaMu;
Tosnasamenvhvle: yMETh
OCYIIECTBIISTh aHAITU3
00BEKTOB, CAMOCTOSITEIILHO
HCKaTh U OTOUPATh
HEO00X0IUMYI0 HH(POPMAIIHIO;
BbIOMpaTh HanboIee

3¢ (heKTUBHEIE CITOCOOBI
peleHus 3a71a4k; BBISBISTH
0COOEHHOCTH (KauecTBa,

YyBcTBO
OTBETCTBEHHOCTH 32
BBITIOJIHEHHUE CBOEH
yactu paboThl pH
pabote B rpymnre;
yMEHHE IPU3HABATh
COOCTBEHHBIE
omnOKY; aJleKBaTHAs
CaMOOIICHKA;
(dhopmupoBanue
WHTEJUIEKTYaJIbHON
YECTHOCTH U
00BEKTUBHOCTH.
PazButune
CaMOCTOSITETBHOCTH U
KPUTHUYHOCTH
MBIIIUTCHHS.
dopmupoBaHue
YMEHHH SICHO, TOYHO,
TPaMOTHO M3/1araTh
CBOU MBICIIM B YCTHOM
Y NUCbMEHHOH peyH,
MMOHUMATh CMBICIT
MIOCTABJICHHON

Nmets npeacraBieHue
0 MOHATHH
nepBooOpa3Hol U
HEOIPEIEIEHHOTO
MHTErpaa; HaxOAUTh
nepBooOpazHble IS
CYMMBI U
POU3BECHHS
(yHKIMH HA YUCIIO,
BBIUHCIISTh
HEOINpeIeIEHHBIE
MHTETPaJIbl;
IIPUMEHSATH CBOMICTBA
HEOIIpeIeTICHHBIX
UHTETPAJIOB
Pacno3naBath
onpeaeEHHbIN
MHTErpall ¥ OTINYATh
€ro ot
HEONPEENEHHOIO;
MPUMEHSTE (HOPMYITY
Herorona - Jlelioaumna
JUTSL BRITHCIICHHIS
IUIOIAAN




MIPU3HAKH ) PA3HBIX O0BEKTOB B
MIPOILIECCe X PACCMATPUBAHHUS,
YMEHHUE HCIOIb30BaTh IPUEMBI
pelIeHns 3a1a4; MOJEIUPOBATh
YCIIOBHE, CTPOUTH JIOTHIECKYIO
LIENOYKY PacCyX IEHUN;
OCYILECTBIISTH KOHTPOJIB;
YMEIOT BBIABUTATh TUITOTE3bI
MU PELICHUH YUeOHBIX 3a/1a4
1 TIOHUMaTh HEOOXOAUMOCTb
WX TIPOBEPKH; TOHUMAIOT U
WCTIONB3YIOT HATJISTHOCTH B
peuleHnn y4eOHBIX 3a71ay;
Pecynamusnvie: onpenenstb
ITOCIIEZIOBATEIHPHOCTh
IIPOMEKYTOUHBIX LIEEH C
y4eTOM KOHEYHOTO pe3yJibTaTa,
COCTaBJIATh IIJIAH
MTOCIIEI0BATEIEHOCTH
JIeHCTBHI; OIICHUBATh
JIOCTUTHYTBIN pe3yIbTaT;
OIIEHWBATh YPOBEHb BIIAJICHUS
yueOHBIM JIeicTBHEM (OTBEYATH
Ha BOIIPOC «YTO 5 HE 3HAIO U HE
YME0?»); COCTaBIIAThH
(MHIUBUYATBHO WIH B
TpyMIe) TUIaH PeLIeHHs
po0IIeMBbI (BBITIOTHEHUS
IIPOEKTAa);

3a/1a4M, BLICTPaMBaTh
apryMeHTaIlHIo,
MPUBOIUTH IPUMEPHI
1 KOHTIIPUMEDHI,
TOTOBHOCTE K
caM0o00pa30BaHUIO U
CaMOBOCITMTAHMIO.
Bocnuranmne kagecTs
JINYHOCTH,
00€eCIIeunBarOIuX
COLMAITLHYIO
MOOHILHOCTb,
CIIOCOOHOCTE
MPHHUMATH
CaMOCTOSTEIIBHBIE
peueHus

KPUBOJIMHEHHOMN
Tpareryu B
NPOCTEUIINX 3aa4uax;
BBIYHCIISTD TUIOIIATh
KPUBOJIMHEHHOMN
TpameLyH C MOMOIIBIO
nepBoOOpa3HOM.
JlemoHCTpUpOBaThH
3HAHUS O
nepBooOpa3Hol U
OTIpEJICIICHHOM H
HEeOoMpeIeTICHHOM
UHTETpae,
MOKa3bIBaTh YMEHUS
pEIICHUS TIPUKITATHBIX
3ama4y

I'nasa 5. Inemenmul meopuu eepoamuocmeit u

Mmamemamuueckoi cmamucmuxu (6/13)

61 117- | BepoaTHOCTb U TeOMETpUs 1 3
119
62- 120- | He3aBucuMbIE€ TOBTOPCHHMS 3 4
64 123 WCIIBITAHUH C TIBYMS UCXOJaMHU
65- 124- | Cratuctrueckue METOIBI 2 3
66 126 | oOpaboTku nHpOpPMAIUN
127- | TayccoBa kpuBasi. 3aKoH 3
129 | Gonbrmx yucen

HayuuTtcs:monenupoats
peasibHble CUTYallUU Ha
SI3BIKE TEOPUH
BEPOSITHOCTEU U
CTAaTUCTUKHU, BHIYUCIIATD B
MPOCTEUIINX CITydasx
BEPOSITHOCTH COOBITHIA;
pemaTre IpocTenive
KOMOHMHATOpHBIE 337291
METOJ0M Tiepebopa, a

Kommynuxamusnuie:
OpTaHU30BbIBATH U
IJJAHUPOBATH yueOHOE
COTPYIHHUYECTBO C yYUTEIEM H
OJTHOKJIACCHUKAMM; TIPOSIBIISITH
TOTOBHOCTH K OOCYKIECHUIO
Pa3HBIX TOYEK 3pEHUS U
BbIpaboTKe 001IeH
(TpymoBO#) MO3UITNH;
CI0COOCTBOBATH

dopmupoBaHue
Ka4eCTB MBIILICHUS,
HEOOXOANMBIX IS
aJianTanuy B
COBPEMEHHOM
UHQOPMAITHOHHOM
o0111eCTBE;
OCYILECTBIISTD
CaMOKOHTPOJIb,
IpOBEpsisl OTBET Ha

3HATh ITOHATHS:
00K psiA AAHHBIX,
BHIOOpKA, BapHaHTAa,
KpPaTHOCTh BapUAHTEHI,
Tabmuna
pacnpeneacHus,
4acTOTa BapUaHTEI,
rpaduk
pacnpeaeacHus
YacTOT, CIIOCOOBI




TaKKe C MCIIOJIb30BaHUEM
H3BECTHBIX (OPMYII,
TpeyronsHuKa [lackans;
Tonyyum 603modcHOCHb
HAYYUmMb s aHATTM3APOBAT
b peaJlbHbIC YNCIIOBEIE
JaHHbIe, HH()OpMAIIHIO
CTaTHCTHYECKOTO
XapakTepa; OCYIIECTBISTD
MPaKTUYECKUE PaCUETHI
o popmymam;
MOJIb30BAThCS OLICHKOM U
MPUKUAJKON IIPH
NPaKTHYECKUX pacyerax,
BBIYHCIIATD

ko3 puLmeHTH OMHOMA
Hrrorona mo popmye u ¢
HCIIOJIb30BaHUEM
TpeyroybHuKa [lackans.

(hOpMHUPOBAHHUIO HAYIHOT'O
MHUPOBO33PEHHS; CIIYIIATh U
MOHUMATh APYTUX, YIPABIATH
MOBEJICHUEM TTapTHEPA,
MPUHUMATH TOYKY 3PCHHUSI
napTHepa.

llosnasamenvhvle: yMeTh
OCYIIECTBIATh aHAITU3
00BEKTOB, CAMOCTOSTENLHO
UCKaTh M OTOUPATh
HE00X0IUMYI0 HH(OPMAITHIO;
CaMOCTOSITeTIbHOE BBIJICICHHE-
(dhopmynupoBaHue
TO3HABaTEeNLHOM TN,
Joruyeckue- GopMyIupoBaHUe
npo0JIeMBl, pelieHne
npo0JIeMBbl, TOCTPOEHHE
JIOTUYECKOH 1Ienu
paccyXIeHuM;
JI0Ka3aTeNIbCTBO; pedieKcus;
Pecyiamusnvie: onpenemnstTh
MOCJIEIOBATEILHOCTh
IIPOMEKYTOUHBIX LIENEH C
YYETOM KOHEYHOTO Pe3ybTara,
COCTABIIAThH IJIaH
M0CIIe/I0BATELHOCTH
JICUCTBUH; IIeNenoaralue,
IUTAHUPOBAHUE,
MPOTHO3UPOBAHUE, KOHTPOJIb,
OLIEHKA, KOPPEKIIHS;

COOTBETCTBHE
YCIIOBHIO; Pa3BUTHE
CaMOCTOSATEILHOCTH U
KPUTHIHOCTH
MBIIIIJICHHS.
DopMHpOBaHUE
HUHTEJICKTYaIbHOM
YECTHOCTH U
OOBEKTUBHOCTH.

HpeCTaBICHUS
uHbOpMAaIUH;
HaXOJUTh YaCTOTY
COOBITHSA, UCTIONB3YS
COOCTBEHHBIE
HaOIroIeHUS U
TOTOBBIC
CTaTUCTUYECKHE
JaHHbIC; TOHUMATh
CTaTUCTHYCCKHE
YTBEP)KICHNUS,
BCTPEYAIOIINECS B
MMOBCEIHEBHOM KU3HU.
3HaTh KJIACCUYECKYIO
BEPOSITHOCTHYIO CXEMY
JUTSI PAaBHOBO3MOKHBIX
WCTIBITAHUI

3HaTh U IPUMEHATH
(hopmyIel yucna
MePECTaHOBOK,
pa3MeILECHUN,
coueTaHui

Pematp
BEPOSITHOCTHBIE
3aJa4u, UCIONb3Ys
dbopmyny bunoma
HeroToHa
JemoHCcTpHUpOBaTH
3HaHUs, MOKa3bIBaTh
YMEHUS pelecHHs
3a1a4

T'nasa 6. Ypasnenus u nepasencmea. Cucmemol ypasnenui u nepagercme (24/48)

67- | 130- | PaBHOCHMIBHOCTH ypaBHEHHIH 2 4

68 133

69- 134- | Ob6umume METO/IbI petienus | 2 4

70 137 | ypaBHeHwuil. 3aMeHa ypaBHEHUS

71 138- | PaBHOCHIBHOCTH HEPABEHCTB 1 4
141

72- | 142- | YpaBHEeHUsT M HEpaBeHCTBA C | 3 5

Hayuwntcs: cBoOo1HO
OIIEPUPOBATH MOHITUSIMU:
ypaBHEHHE, HEPABEHCTBO,
PaBHOCUIIBHBIC YPaBHCHUS,
ypaBHEHHE, SIBIISIOIICECS
CIIEJICTBHEM JPYTOro
ypaBHEHHsI, ypaBHEHHUS,

Kommynuxamusnule:
OTIPEACIIATH eI ’
(DYHKIIMM YYaCTHUKOB,
CITOCOOBI B3aMMOJICHCTBYS,
IJJAHUPOBATH O0IIIHE
Croco0bI paboTHI;
00OMEHHUBATHLCS 3HAHUSIMH

Pa3BuTHe HHTEpECca K
MaTeMaTHYECKOMY
TBOPYECTBY U
MaTeMaTHYECKUX
CIIOCOOHOCTEH;
(dhopmupoBanue
KA4eCTB MBIIIUIEHUS,

IIpuMeHATb OCHOBHBIE
METO/bI PELICHUS
anredpanvecKux
YPaBHEHUI: METOJ
pa3iioxeHus Ha
MHOXXHUTEIIA U METOT
BBEJICHHS HOBOI




74 146 MOIYJISIMU
75 147- | Koumponvnas paboma Ne7
148
76- | 149- | YpaBHeHUsI W HEpaBEHCTBA CO
78 153 | 3HaKOM paguKaia
79- | 154- | VpaBHeHHS M HEpPaBEHCTBA C
81 157 | nBym™ms mepeMeHHBIMU
82- | 158- | /loka3arenbCTBO HEPABHCTB
83 162
84- | 163- | Cucremsl ypaBHEHHH
86 168
87 169- | Koumponvnas paboma Ne8
170
88- | 171- | 3agauu c mapameTpamu
90 177

PpaBHOCHJIbHBIE Ha
MHOXECTBE, PABHOCUJIbHBIE
peoOpazoBaHus
YpaBHEHUI; pelIaTh
panroHajbHbIE,
MppaloHalbHbIE,
MOKa3aTeNbHBbIE,
TPUTOHOMETPUUECKHUE U
norapumMuieckre
YpaBHEHUSI, UX CUCTEMBI, B
TOM YHCJI€ HEKOTOPBIE BUIbI
ypaBHeHUH 3 U 4 cTeneHel;
pelaTs ypaBHeHHUS,
MPOCTEUIINE CUCTEMBI
YPaBHEHUH, UCTIOIb3YS
cBOMcTBa QYHKIUH U UX
rpaUKOB; UCTIOJIH30BATh
JUTS TIPUOIKEHHOTO
pelieHusl ypaBHEHUN U
HEepaBeHCTB Tpaduyeckuit
Meroza. [Tomyuut
BO3MOXKHOCTb
HAy4YUTHCSI:CBOOOIHO
OTIpeIeIATh THUII U BHIOUPATh
METOJ PELICHUS
MOKAa3aTENbHBIX U
JorapupMuIecKux
YpaBHEHUH U HEPABEHCTB
MPpaLrOHATBHBIX
YpaBHEHUI U HEPABEHCTB,
TPUTOHOMETPUYECKUX
YpaBHEHUH U HEPABEHCTB, HX
CHCTEM; pelaTh OCHOBHBIE
THIIBl YPABHEHUH U
HEPaBEHCTB C MapaMeTPaMu.

MEXY YICHAMH TPYIIIThI
TUTST TIPUHSTHS

3¢ (HEKTUBHBIX COBMECTHBIX
pEIICHUH; CTa0MIH3aIis
SMOIMOHAIEHOTO COCTOSHUS
JUTSL PELICHUS Pa3InYHbIX
3aja4; MOHUMAs MO3ULIUI0
IPYTOTO, pa3ianyaTh B €T0
peun: MHeHHE (TOUKY
3peHusi), 10Ka3aTeIbCTBO
(aprymenTsi), (hakTsr;
TUTIOTE3bI, aKCHOMBEI,
TEOPHH;
Tlosuasamenvuvie:
OCYIIECTBIISTh
paclIMpEHHbIN TOUCK
UHQOPMAIHH C
HCIIONTb30BaHUEM PECYPCOB
OMOJIMOTEKH,
00pa3oBaTeIbLHOrO
MIPOCTPAHCTBA POJTHOTO
Kpasi; BBITIOJNHATH Y4eOHBIC
3a]]auu, HE UMEIOIINe
OJTHO3HAYHOTO PELICHUS;
aHAIM3UPOBATH U
OCMBICJTHBATh TEKCT
3a]]a4u;- MOJICIMPOBATh
YCIIOBHE C TIOMOIIBIO CXEM,
PHUCYHKOB; CTPOUTH
JIOTHYECKHE PACCYKICHHUS,
YMO3aKITFOUEHHS
(MHOYKTUBHBIE,
JIeTyKTHBHBIC U 110
AHAJIOTHUN) W BBIBOJIBL; -
COCTAaBIISATh TE3UCHI,
pa3UYHbIC BUIbI IUTAHOB
(TIpOCTHIX, CIIOKHBIX H T.I1.).
[IpeoOpa3oBbIBaTh
WHPOPMALIUIO U3 OJHOTO
BUJA B IpyToi (Tabauiy B
TEKCT, AMArpaMMy U 1Ip.);

HEOOXOIUMBIX I
aJIarnTainyy B
COBPEMEHHOM
nHGOPMAITHOHHOM
00111eCTBE;
OCYIIECTBIIATh
CaMOKOHTPOJIb,
MIPOBEPsIs OTBET HA
COOTBETCTBHE
YCIIOBHIO; TOTOBHOCTb
1 CIOCOOHOCTH
oOyJarommxcs K
CaMOpPa3BUTHUIO U
JTUYHOCTHOMY
CaMOOIIPEICIICHUIO,
CIIOCOOHOCTh CTaBUTh
[EJIA U CTPOUTH
YKU3HCHHBIC TJIAHEI,
OTBETCTBEHHOE
OTHOIIICHHUE K
YUCHHIO, Pa3BUBATh
rpaduyaeckyro
KYJIBTYpY, 00pa3Hoe
MBIIIUICHUE; PA3BUTHE
CaMOCTOSITETIbHOCTH U
KPHUTHIHOCTH
MBIICHHS
(hopmupoBanue
UHTEIUICKTYTbHOU
YECTHOCTH U
00BEKTUBHOCTH

MepeMEeHHON npu
pelIeHUH YpaBHEHUH
CTEICHH BEIIIE 2;
pemaTs IpocThie
TPUTOHOMETPUIECKHE,
MOKa3aTelbHEIE,
norapuMU9IECKHE,
WppanoHaTbHEIE
ypaBHEHUS
CTaHJApTHBIMU
METOIaMH;

Pewiate HepaBeHCTBA C
OJHOU IEPEMEHHOM;
n300paxkaTs Ha
TUIOCKOCTH MHOKECTBO
pelueHuii HepaBeHcTBa
C OJIHOM IIEPEMEHHOM;
MIPUBOIUTH MTPUMEPHL;
MoI0NpaTh
apTyMEHTHI,
(hopmynupoBaTh
BBIBO/IBI; 3HATH
OCHOBHBIE CITOCOOBI
PaBHOCHUIIBLHBIX
MIEPEX0/IOB;
BEITIOJTHATH MTPOBEPKY
HalJICHHOT'O PeIIeHUS
C TIOMOIIIHI0
MOJICTAHOBKH H y4deTa
00J1aCTH IOy CTHUMBIX
3HAYCHUM

Pemarp ypaBHEHUS U
HEpaBEHCTBA C
MOJyJIEM, PaCKphIBas
MOAYJb MO
OTIpEeIETICHHIO,
rpadu4ecKu u
UCIIOJIb3YsI CBOMCTBA
(hyHKIMI BXOIAIINX B
BBIPKCHHE; HAXOIUTh
U UCIOJIb30BaTh




Pecyramusnoie.
(hopMHUPOBATH IICJICBbIC

YCTaHOBKH y4eOHOU
JeATeITbHOCTH, BBICTPaNBaTh
MIOCJIEI0BATEIILHOCTh
HEOOXOIUMBIX OTIepaluii;
CaMOCTOSITEJIbHO HAXOAUTh U
(hopmynmpoBaths yueOHYIO
pobeMy, COCTaBIIATh MJIaH
BBITIOJIHEHHS PaOOTHI;
CaMOCTOSITEITEHO OCO3HABATh
MIPUYUHBI CBOETO ycIexa
WJIKM HCYCIICXa U HaXOAUTh
CIIOoCcOOBI BRIXOZA U3
CHUTYaIlHU HEYCIIeXa;
paboTasi o peayIoKEHHOMY
WM CAMOCTOSTEIILHO
COCTaBJICHHOMY IUIaHY,
WCTIONB30BATh HAPSITY C
OCHOBHBIMH U
JIOTIOJTHUTEIIEHBIE CPE/ICTBA
(ctipaBOYHAs IMTEpaTypa,
CIIOKHBIE TIPHOOPHI,
KOMIIBIOTEDP); KOHTPOJIb U
OLICHKA JICSITEIbHOCTH;

uHGOpMAIHIO;
WCIIOJB30BaTh
pa3uYHbIEC IPUEMBI
pelieHusl ypaBHEHUN U
HEPaBEHCTB C
MOJyJIEM
Hcnons3oBath s
JTIOKa3aTeNbCTBA
HEPAaBEHCTBA METOBI:
C TIOMOIIBIO
OTIpEeIeTICHHSI, OT
MPOTHUBHOTO, METOIA
MaTeMaTUYECKOU
WHIYKIWH,
(hyHKITMOHATBHO —
rpau4ecKoro MeTosa,
a TaKxe
CUHTETUYECKUI
METOJI; IPUMEHSTh
IMMOJTY4YCHHBIC 3HAHUA
MIPH BBITIOTHEHUN
CaMOCTOSITETTbHON
paboThI.

Oboowarouee nosmopenue (12/27)

91- | 178- | CremneHu u KOpHH
92 180
93 181- | Pemenne 3anau EI'D
184
94- 185- | Iloxa3zaTenapHas u
95 187 | norapudmuyeckas GyHKINH
96 188- | Pemenne 3anau EI'D
191
97- | 192- | DneMeHTHl TEOPUH BEPOSITHOCTH
98 193 A MaTeMaTHYEeCKOH CTaTUCTHKH
99 194- | Pemrenue 3agau EI'D
197
100- | 198- | YpaBHeHHS U HEpPaBEHCTBA
101 | 200

Nmerot nipeacraBieHus 0o
OCHOBHBIX YMEHHSMH;
MaTeMaTHYECKUX MOHSITHSIX;
BJIAJICIOT KIFOUEBBIMU
MaTeMaTHYCCKUMH.
[IpumensroT
NPUOOPETEHHBIC 3HAUS U
YMEHHUS JUTS PEIIeHHUs 3a1a4

Kommynuxamuenvie:
OpPraHU30BbLIBATH
ITAHUPOBATh YIeOHOE
COTPYIHUYECTBO C yUUTEIEM
Y OJTHOKJIACCHUKAMU;
MPOSIBJIATH TOTOBHOCTB K
00CYXIEHHIO Pa3HbIX TOUEK
3peHHs U BEIpabOTKe 0OMIIeH
(TpyIIoBoOit) MO3UITUY;
CIOCOOCTBOBATH
(hOpMHUPOBAHHUIO HAYIHOT'O
MHUPOBO33PEHUS
THosnasamenvhvle: yMETh
OCYIIECTBIISTh aHAITU3

HeszaBucumocTts u
KPHUTHIHOCTh
MBIIUICHHS; BOJIS U
HACTOWYHUBOCTH B
JMOCTIDKEHHH TIETTH;
(dhopmupoBanue
OTBETCTBEHHOTO
OTHOIIEHUS K
YUCHHIO, TOTOBHOCTH
U CIIOCOOHOCTH
o0yJaroImxcs K
CaMOPa3BHUTHIO U
caM000pa3oBaHUIO HA
OCHOBE MOTHBAIIMHU K

Nmets npencrasienue
o rpaduueckom
PELICHUN CUCTEMBI U3
JBYX WK Ooiee
ypaBHEHUIT; TOOBIBATH
MH(QOPMAIHIO 10
3aJlaHHON TEME B
HCTOYHUKAX
Pa3IMYHOTO TUIIA;
rpau4ecKu u
AHAITITUYECKU PElIaTh
CHCTEMBI U3 JIBYX H
Ooee ypaBHEHMUIA;
NPUMEHSATH




102

201-
204

Pemenne 3amau EI'D

00BEKTOB, CAMOCTOSATEILHO
HCKaTh M OTOMPATH
HEO0XOIUMYIO
nHpOpMaITHio;
CaMOCTOSITEITbHOE
BBIJICIICHUE-
(hopmynmpoBaHue
T03HABaTENLHOM TN,
JIOTUYECKHE-
(hopmynmpoBaHue
MpOOIEMBI, PEIICHHE
IPOOJIEMBI, TTIOCTPOSHHE
JIOTUYECKOH Lenu
paccyXIeHul;
JI0Ka3aTeNbCTRO;
pedaekcus;
Pezcynamuensie: onpenenars
ITOCIIEZIOBATEIHPHOCTH
MPOMEXKYTOUHBIX LIETeH ¢
Y4€TOM KOHEYHOI'O
pe3ynbraTa, COCTaBIsTh
IJIaH MOCIIEI0BATENIEHOCTH
JICUCTBUH; IIeNenoIaralue,
IJIaHUPOBAHUC,
MIPOTHO3UPOBAHNE,
KOHTPOJIb, OIICHKA,
KOppeKIust; GOpMHPOBATH
ITIOCTaHOBKY y4eOHOU
3aJlay¥l Ha OCHOBE
COOTHECEHUS TOTO, UYTO YKe
H3BECTHO M YCBOCHO
YYaluMHCS, U TOTO, YTO
ele Hen3BeCTHO

00yUCHHIO U
MO3HAHHUIO.
DopMupoBaHUE
HWHTEJUICKTYaJIbHOMI
YECTHOCTH U
00BEKTUBHOCTH

TOJy4Y€HHbIE
TEOpPETUYECKUE 3HAHUS
110 JAHHOM TEME IMpHU
BBITNIOJTHEHHUH 3a9ETHOM
paboTHI.

Pewats npocreiimue
ypaBHEHUS U
HEpPaBEHCTBA C
napaMeTpaMu;000CHOB
BIBaTh CYXKICHUS,
JlaBaTh OTPEIeJICHMUS,
MPUBOJIUTH
JIOKa3aTeIbCTBRA,
MPUMEDPBI;
HCITOJIB30BATh IS
petieHus
IMO3HABATEJIbHBIX
3a/1a4 CIIPABOYHYIO
JUTEPATYPY; HAXOIUTh
1 KCII0JIb30BaTh
WHGOPMAITHIO.
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Ne

Coaep:xkanue MaTepuajia

Koa-
BO
4acoB

IIpenmeTHbie
pe3yJabTaThl

MeTtanpeaMeTHbIe pe3yabTaThbl

JInyHOCTHDBIE
Pe3KyJIbTAThI

XapakTepucTnka
OCHOBHBIX BH/IOB
J1eSITeJIbHOCTH

Iloemo,

enue (3 uaca)

[TapamreTsHOCTD MPSAMBIX U
IJIOCKOCTEH

[TepnieHAUKYISIPHOCTH TPSIMBIX U
IIOCKOCTEN

MHororpaHHUKI

VYmers 000011aTh U
CUCTEMAaTHU3UPOBAThH
3HAHUS TI0 MTPOUICHHBIM
TeMaM M HCIIOIB30BaTh UX
MPH PEIICHUH TPUMEPOB U
3a7ad.

Kommynuxamuenvie :
OpPraHU30BbIBATH U IUTAHUPOBATH
yueOHO€e COTPYIHUYECTBO C yUUTEIEM
1 OJHOKJIACCHUKAMU.ONPEAETISATD LEeNN
1 QYHKIH Y9aCTHUKOB, CIIOCOOBI
B3aUMOJICHCTBUS;, IUIAHUPOBATH O0IIUE
Croco0bI paObOThI; 0OMEHUBATHCS
3HAaHUSMU MEKIY WICHAMH IPYIIIBI
JUTst TpUHSTHS () (HEKTUBHBIX
COBMECTHBIX PEIICHHI ONPEACISATh
1esnu ¥ (PyHKUUU YYaCTHHUKOB,
c1mocoObI B3aUMOJIEHCTBHSL;
TUIAHUPOBATH OOIIHE CIIOCOOBI pabOTHI
Pezynamuenvie: OIPEACIIATH
[I0CTIEI0BATEIILHOCTD
POMEXYTOYHBIX IIeJIel C y4eTOM
KOHEYHOT'O pe3yJIbTaTa, COCTABISATh
IUTaH TOCJIEI0BATENbHOCTH
JeiCcTBHiA. () OPMUPOBATH 1ICICBBIC
YCTAHOBKH Y4eOHOH JIesITeTbHOCTH,
BBICTPaNBaTh I1OCJIEI0BATEIEHOCTD
HEeOOXOIUMBIX.

Ilosnasamenvnvie:yMETh OCYIICCTBIIATD
aHaJn3 0OBEKTOB, CAMOCTOSATENILHO
HCKaTh U OTOMPATh HEOOXOAUMYIO
WHPOPMAIIUIO. OCYIIECTBIISAT
CpaBHEHHE M KIIacCU(UKAIINIO TIO
3aJJaHHBIM KPUTEPHUSIM.

dopmupoBaHue
LEJIEBBIX YCTAHOBOK
yueOHoM
JeSITeIILHOCTH
®opMupoBaHue
HaBBIKOB OCO3HAHHOTO
BbIOOpa Hauboee
a¢dhexkTrBHOTO
croco0a pereHus

Ob6omatoT 1
CUCTEMATU3HUPYIOT
3HAHHA 10
MPOUJICHHBIM TEMaM U
UCIIOJIB3YIOT UX IpU
peleHn IPUMEPOB U
3a1a4

Bexmoput 6 npocmpancmee (6 uacos)

ITonsiTue BekTopa. PaBeHCTBO
BEKTOPOB

CloXeHHE ¥ BEIYUTAHUE BCKTOPOB.

Hayuumcs:BBOIUTD
TIOHATHE BEKTOPa B
MPOCTPAHCTBE U PABEHCTBA

Kommynuxamuenvie: IposiBIIATH
TFOTOBHOCTB K OOCYKICHUIO Pa3HBIX
TOYCK 3pEHUS U BEIPaOOTKE O0IIeiH

ChopmMHupOBaHHOCTD
MHPOBO33PEHHS,
COOTBETCTBYIOILETO

DopMynupoBaTh ONpeneseHIe
BEKTOpA, €ro JUIMHBI,
KOJUTMHEAPHBIX U PaBHBIX
BEKTOPOB, IPUBOJUTH




TIpuMeps! GU3UIECKUX

CyMMa HECKOJIBKUX BEKTOPOB BEKTOPOB U CBS3aHHBIE C (TpymimoBoit) mo3utuu. PazBute y COBPEMEHHOMY
BCKTOPHBIX BEJIMYUH.
6 YMHOKXEHHE BEKTOPA HA YHCIIO JTHUM MOHATHEM YUAIIMXCS IIPEJICTABICHUE O MECTE YPOBHIO pa3BUTHS OBBACHATD, KaK BBOATCH
7 KOMHJ’IaHapHI)IC BCKTODEI. HpaBI/IJ'IO 0603Ha‘lCHI/IH; MATEMATUKHU B CUCTEMEC HayK..praBJ'IﬂTB HayKH U NIeiCTBUS CIIOKEHHS BEKTOPOB,
napaulesenuIena [IpumensaTs qBa criocoba CBOUM TIOBEICHHEM (KOHTPOJIb, 001IIeCTBEeHHOM B"““;)TK?“" Beéfooli;’a‘“; oo
YMH 'HUS1 BCKT! Ha 4u1cCJIo,
8 PaznoxxeHue BeKTOpa no TpeM MOCTPOCHHUA PA3HOCTH CaMOKOPPCKIK:A, OLICHKAa CBOCTO [IPaKTUKH. KaKHMH CBOMCTBAMH OHH 00-
HEKOMIUIAHAPHBIM BEKTOpaM ABYX BCKTOPOB; pe3yJU:TaTa). q)OpMI/IpOBaHI/Ie JIalatoT, YTO TAKOC NPABUIIO
. o o TPEYToJIbHUKA, [IPABUIIO
9 BayeT No3 «BeKTOpLI B HpI/IMeHﬂTL IIpaBUIO Pecynamusnvie:0CO3HABATh KAUECTBO U YCTOMYHMBOU [APANIENOrPAMMA H IPABHIIO
IIPOCTPAHCTBE» CJIOKCHUSA HECKOJIBKHUX YPOBEHL YCBOCHMUS , dopmuposats lieriesbie MOTHUBAIIUU K MHOTOYTOJILHHKA CIIOKEHHS
BEKTOPOB B IIPOCTPAHCTBE | YCTaHon yueluoii jenrersiiocn 00y4YeHUI0 BEKTOPOB; PeIaTh 3aJa4H,
Iosnasamenvhvie:co30aBaTh CTPYKTYPY CBSI3aHHBIC C IHCTBHSAMH Hajl
HpH HaXOXKACHUH B3aHMMOCBSI3€H CMBICIIOBBIX CAHNHMUII TCKCTA, BCKTOpaMH.
BCKTOPHBIX CYMM, HE PasIHYATH METObI IO3HAHKS OKPYIKAFOLLIENO MHPA [0 €10 LEJsM OOBSCHSATD, KAKUE BEKTOPBI
HpH6 eras K pI/ICyHKaM (HaGJ'J}OEleHJ/Ie, OIIBIT, SKCIIEPHUMEHT, MOIE/TMPOBAHKE, BEIYHCIICHHC Ha3bIBAIOTC KOMILIaHAPHBIMHU,
? (bOpMyﬂPlpOBaTb M 1O0Ka3bIBaTh
IIpumensTh npaBuiIoO YTBEpIKICHHE O PH3HAKE
YMHOXCHHA BEKTOPaA Ha KOMIUTaHAPHOCTH TPEX BEK-
TOPOB; HPUMEHATH BEKTOPbI
HHCIIO M OCHOBHbIE Hp pemer
CBOHMCTBA OTOIo ACUCTBUA TeOMETPUYECKHUX 3a/1a4.
NP PEIICHUH 33]1aY;
IIpuMeHATh pU3HAK
KOMILTAHAPHOCTH TPEX
BEKTOPOB U IIPABHUIIO
napajiejenunesaa,
CJIOKEHUE TPex
HEKOMILIAHAPHBIX
BekTopoB;IloHnMaTh
TEOPEMY O Pa3IOKEHUU
BEKTOpA IO TPEM
HEKOMILIAHAPHBIM
BEKTOPaM.
Honyuum eozmoacrnocmo
Hayyumocs: COBEpIICHCTB
OBaTh HaBBIKU
BBITIOJIHEHMS JIEHCTBHI
HaJl BEKTOpaMU;peliaTh
3a/1a4y ITOBLIIIIEHHON
CJI0’KHOCTH.
Memoo koopounam ¢ npocmpancmee (15 uacog)
10 | IlpsmoyromnbHas cucTeMa KOOpAUHAT Hayuumcs. ncnons3oBaTh Pezynamusnvie:yenenonazanue — bepexnoe, ObbsACHATS, Kak BBOMUTCS
TPSIMOYTOJIbHAs CHCTEMa
B IPOCTPAHCTBE (hopMyIIBI CKAIIAPHOTO peoOpa3oBEIBATH IPAKTHIECKYIO OTBETCTBEHHOE U KOOPHAT B POCTPAHCTEE,
11 | KoopauHaThl BEKTOpA. MIPOU3BEIEHUS BEKTOPOB, 3a/1aqy B 00pa30BaTENbHYIO; KOMITETEHTHOE KaK OMpeIeNsoTes




12 | Pemenwue 3a1a4 Ha TPUMEHEHHE JUTMHBI OTpe3Ka, KOOpAUHAT | (OPMYJIUPOBAThH U YACPIKUBAThH OTHOIIICHUE K KOOpAMHATDI TOYKH 1 KaK OHH
Ha3bIBAIOTCs, KakK
KOOPJMHAT BEKTOpa CepeMHbI OTpe3Ka NpHU y4eOHYIO 3a7a9y; YACPKUBATh ¢uznyecKkoMy u ONIPEICIAIOTCS KOOPHHATEL
13 CBsi3b MCKAY KOOpAHATaMU peUICHUH 3a1a4.CTPOUTH IO3HABATCJIIbHYIO 3a/la4y U IIPUMCHATDh | IICUXOJOTHYCCKOMY BEKTOPA; BEIBOAUTD U
BEKTOPOB U KOOPAMHATAMU TOUYEK TOYKH IO UX KOOPAUHATAM, | YCTAHOBJICHHBIC IPABUIIA.KOHMPOAL U | 310POBBIO KaK Z:;’f’(jg;;;’; Spli‘o gg;”;:::
14 | Ipocreiinme 3a0a4 B KOOPIUHATAX. HaxoJAT KOOPIUHATHI CAMOKOHMPO.b — UCTIOJIB30BATh COOCTBEHHOMY, TaK U | cepeumb otpeska, AIHHbI
15 | Pemrenwe 3amad mmo TeMe BEKTOpOB. HaxonuTe yroa | ycTaHOBIIEHHBIE IPAaBUJIa B KOHTPOJIE | APYTUX JIOAEH, BEKTOPA H PACCTOSHNS MEXKY
o JABYMsA TOYKaMH; BBIBOAUTH
«IIpocreiimue 3agaun B MEX/1y BEKTOpaMH, crioco0a penieHus yYMEHHE OKa3bIBaTh ypaHere cheps! TaRHOTo
KOOpJAMHATAX» BBIYUCIAIOT YT'OJI MEXIY 3aga4YUu.nja1anuposaHue— BLI6I/IpaTL TIEPBYIO ITOMOIIb. panuyca ¢ HEHTPOM B JaHHOM
16 | Konmponvnas paboma Nel OPSMBIMH. JIEUCTBUS B COOTBETCTBUU C T%“Ke-
v v OOBACHATH, UTO TAKOC
«Koopouﬂambl MoOYuKu u HOflyllum 603MONCHOCM b MNOCTABJICHHOU 3a1a4€U U YCIIOBUAMU LIeHTpaIbHOE N0106He
KoopauHambl 8eKmopa» Hayllumbc}l.'BLIHOJIHHTL €€ pCajiu3aiuu. (romoTerusi) u
17 | Yron mexy BekTopamu. CkamsipHOe oCTpoeHue GUTypHI, Tlosnasamenvuobie:0bueyuedbHbvle— 2‘;2053110}33;;:02;2?::;;;“
ITPON3BEACHNE BEKTOPOB. CPIMMCTpPI‘-IHOfI BHGHpaTI’ Hauboee 3(1)(1)6KTI/IBHI)IC 1o/100Ms BBOAUTCS MOHATHE
18 | Pewenue 3aza4 Ha IpUMEHEHHE OTHOCUTEJIBHO OCH peluIeHus NOCTaBICHHOM 3a7a4u; 10106HBIX (Hryp B
NPOCTPAHCTBE; IPUMEHSAThH
CKaJISIPHOTO IPOM3BEICHHS BEKTOPOB CHMMCTpHH, ICHTPa KOHTPOJIMPOBATh U OIICHUBATH JIBHKEHHs! H TIPeoGPa30BaHHs
19 BoIuuciieHue YIJI0B MEXKITY CUMMETPHHU, IIJIIOCKOCTH, mpoueccC u pe3yjabTaT 1noo0us py PelIeHUH
TIPAMBIMH U TUIOCKOCTAMH IpHy napajjieIbHOM JCATEIILHOCTH ;0pPUCHTHUPOBATLCS B [COMCTPIHCECKNUX 3a/at.
20 | TIoBTOpEHHE BOMPOCOB TEOPHH 1 [IEPEHOCE; IPUMEHSITh pa3zHO00pa3uu MPOrpaMMHOTO
pelenme 3ana4. CaMoCTOATETbHAS KOOPAHHATHO-BEKTOPHBIN obecrniedeHusl. )
METO/JT JIsl BEIYUCIIEHUS Kommynuxamusnuie: ezaumooeticmaue
pabora. b .
21 | Lentpanbhas cumverprs. Ocepas OTHOIIIEHUH, PaCCTOSHUA U | — (hOPMYyITUPOBATH COOCTBEHHOE
CHMMeTpHS. 3epKasibHasi CHMMETPHS. YTJIOB MHEHHE U MO3ULHUIO; UHUYUAMUBHOE
22 | Tlapannensrbiii neperoc COmMpPYOHUUECB0 — CTABUTH BOIIPOCHI
U o0pamarbes 3a MOMOIIBIO;
23 | Konmponvnas paboma Ne2 palit TIBI0,
ynpasieHue KOMMyHUKayuer —
«Ckanapnoe npouseeoenue ’
OCYIIECTBJISTH B3aHMHBII KOHTPOJIb;
eexmopoes. /leusicenusny
v naaHuposanue
24 | TloBTOPUTEIILHO-0000MIAIOIIHIA YPOK
YuebH020 compyOHuYecmea — CIyIIaTh
o reme «MeTol1 KOOpaAuHAT B
co0eceTHrKa, 337]aBaTh BOIPOCHI;
MPOCTPAHCTBE»
MCIOJIb30BaTh Peyb
Hununop, konyc u wap.(16 uacos)
25 | [lonstre nunuaapa. [lnomans Hayyumcs: popmynuposar | Pezyrsmugnvie: yerenonazanue — CdhopMUpoBaHHOCTD ObpbsicHATE, 1TO TaKoe
OUIAHAPHUYCCKAas IMMOBEPX-
MTOBEPXHOCTH LIMIIUHJIpA. b OCHOBHBIE TOHATHS, (hopMyIMpoBaTh U yAEPKUBATH HaBBIKOB HOCTE e% Oﬁpamomnepn och
26- | Pemrenue 3aaa4 110 TEME «Hnomam, CBOﬁCTBa, IIpU3HAKHU 1 yqe6HyI0 3agavy, Hpeo6pa30BBIBaTB COTpyaAHHYECCTBA CO KaKoe TEJI0 Ha3bIBAeTCs
27 | MOBEPXHOCTH I[HIIMHAPA» TEOPEMBI MPAKTUYECKYIO CBEPCTHUKAMH, LULIMHAPOM 1 KAK HA3BIEAIOTCA
€ro 3JICMCHTHI, pCIIaTh 3a/1a4:
28 | CamocrosTenbHas padoTa 1o Teme paznena.Beraucnars 3aa4dy B 00pa3oBaTeNbHYIO. JEThMU MJIAQJILLIEr0 T ————
«[Inomasap MOBEPXHOCTH ITUIHHAPA» mIonaau 60KOBOH U nianuposanue — IPUMEHSTh BO3pACTa, B3POCIIEIMHU | KasaTenbCTBO, CBA3AHHbIE C
o o .06
29 | Howusitue xonyca. Ilnomans HOJTHOM MOBEPXHOCTH YCTaHOBJICHHEIE ITPABHIIA B B 00pa30BaTENILHOM, ?:]f(ffg:xmg;cm“’ Hro
MOBEPXHOCTHU KOHYCa OWINHApPA, KOHYCAa, [1apa. MJIaHUPOBAHUU crocoba PCUICHUA; 06IIIGCTBGHHO MOBEPXHOCTH, €€ 00pasyromnue,
30 | Yceuénunlii KoHyc. BBIIIOJIHATE YEPTEKHU MO KoppeKyus — BHOCUTHh HEOOXOANMBIE TIOJIE3HOM, yueOHO- BCPILIHA 1 OCh, KAKOE TENO
o o Ha3bIBACTCSA KOHYCOM M KakK
31- | Pemenne 3ana4 no teme «Komycy YCJIOBHIO 337]a4l, CTPOUTh | KOPPEKTUBBI B ICUCTBUE IOCIE €TO HCCIIEIOBATEIHCKOM, HASLBAIOTCS. LG
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33 | Cohepa u map. YpaBHeHue cepsl.

34 | B3aumHoe pacmonokeHue cepsl 1
TJIOCKOCTH.

35 | KacarenpHast II0CKOCTH K cepe.

36 | [lmomaas chepsl.

37- | Pemenue 3agay Ha MHOTOTPaHHUKH,

39 | nmmuHAp, KOHYC, Iap.

40 | Koumponvnaa paboma No3

«unundp, konyc, wap»

CeueHUs
THonyuum 603modicHocmy
HAY4umbsbcA: BOCIPOU3BOAU
Tb BBIBOJI U
JIOKa3aTeJIbCTBO OCHOBHBIX
(dhopMyn u TeopeM.peraTh
reoMeTpUYEeCKHe 3a/1a4H,
OTIUPAsCh HAa U3yUCHHBIE
CBOMCTBA
IUTAHUMETPUYECKUX U
CTEPEOMETPUUECKUX
¢uryp u oTHOIIEHUI
MCXKAYy HUMH, IPUMCHAA
anredpanveckuil u
TPUTOHOMETPUYECKHIA
anmapar;CTPOUTh CEUCHUS
MHOTI'OI'paHHUKOB U
M300paxkaTh CEUCHHUS Tell
BpaICHHUS.

3aBepIIEHNS Ha OCHOBE €r0 OLCHKH H
ydeTa cAeTaHHbIX OINOOK; BHOCHTh
HE0O0XOIUMBIE JOTIOJTHEHUS U
W3MEHEHMS B IUIAH U CIIOCO0 AeHCTBUS
B CITy4ae pacXokKACHHS ACHCTBUS U
€ro pe3yJbTaTa; OYeHKd —
yCTaHaBIUBATh COOTBETCTBHE
MIOJTYYSHHOTO pe3yibTara
MOCTaBJICHHOH LIENU; KOppeKyusi —
NPOSHO3UPOBaHUE — IPEABUIETD
BO3MO>KHOCTH TTOJTYIEHHS
KOHKPETHOTO pe3yJibTaTa Mpu
PEUICHUHN 33/1a4;KOHMPOIL U
CaMOKOHMPOb — UCTIONB30BaTh
YCTaHOBJICHHBIE MIPABHJIa B KOHTPOJIE
croco0a pemeHus 3a1a4u.
Tlosnasamenvuobie: obweyuedOHbvie—
OPHEHTUPOBATHCS B Pa3HOOOPA3NU
IIPOTPaMMHOTO 00ECIICYEeHNS;
OCO3HaHHO CTPOUTH COOOIICHUS B
YCTHO# popMe; CTaBUTh U
(hopMynpoBaTh MPOOIEMEI;
KOHTPOJIMPOBATH MPOIIECC U PE3YNIbTAT
JesITeNbHOCTUK OMMYHUKamueHble: naa
HUposarue y4ebHo2o
compyOHuyecmaa — Cymarb
co0eceTHHKa, 32/1aBaTh BOIPOCHI
OIIpeAeNAThH OOIIYIO IIEeJh U IYTH €€
JOCTH)KEHHS;; HCIIOJIb30BATh PEUb;
UHUYUAMUBHOE COMPYOHUUECE0 —
(bopMyIHpOBaTh CBOH 3aTPYAHCHUS;
e3aumooeticmsue — GOpMyJINpOBaTh
COOCTBEHHOE MHEHUE U MO3UILIUIO;
CTPOMTH JUIS TIAPTHEPA MOHSITHBIC
BBICKA3bIBaHHsI; CTPOHTS IS MApTHEPa
MIOHSTHBIE BHICKA3bIBAHUSI YIpasienue
KOMMYHUKayuell — afieKBaTHO
UCIIONIb30BATh Peyb JUIs
TUIAHUPOBAHUS U PETYIISLUNA CBOCH
JeSITEIbHOCTH;

MPOEKTHOM U JPYyrux
BHJIaX JICSITEIbHOCTH.

aseMeHThL. POPMYITHPOBATh
onpezeneHus chepsl U mapa,
HX LEHTpa, pajnyca,
JIMaMeTpa; NCCIIE0BATh
B3aMMHOE PACIIOJIOKECHUE
cdepsl U MIOCKOCTH,
(hopMyITHpOBaTh OIpEIEIICHIE
KacaTelbHOH II0OCKOCTH K
cdepe.pemath 3a1a4u, B
KOTOPBIX (QUTYPHPYIOT
KOMOMHALIMKM MHOTOIPaHHUKOB
U TeJ BpallCHUs




Oovemwvt men (17 uacos)

41 | INousarue o6béMa. OOBEM 1 Hayuyumcs: BEIYUCTATH Pezynamusnvie:yerenonazanue — l'otoBHOCTE M OgF?CH"T‘% KaK U3MCPAIOTCA
OOBEMBI TEJI, IIPOBOASA
MPSAMOYTOJILHOTO MapalIeICIUIe A, 00BEM MPSMOYTOJIBHOTO PeoOpa3OBLIBATH MTPAKTHYECKYIO CIOCOOHOCTH K QHATIOTHIO C H3MEpCHHEM
42 | Pemenue 3ama4 o teme «O0BEM 1 napajuienenunesa, 3a/1a4y B 00pa30BaTeNbHYIO; 00pa30BaHMIO, B TOM | miomajeii MHOTOYTONLHHKOB;
PSIMOYTOJIBHOTO NAPAJUIENICIAIIEAA MPAMOU MPU3MBI, KOHMPOJIb U CAMOKOHMPOTIb — quciie g’:opﬁ“zﬁ';%%i‘“{g;o‘;cﬁo““"‘e
43 | O6BEM NPAMOIA IPH3MEL 1 UWIHHIPA, HAKIOHHON HCIIOJIb30BaTh YCTAHOBJICHHBIC CaMO0OPa30BAHUIO, HA | pypoiTs ¢ HX HOMOMIBIO
44 | O6BEM HUIMHApA. 1 MIPU3MBI, TUPAMUJIBI, IpaBUJia B KOHTPOJIE CIIocoda MPOTSHKCHUU BCEH dopmyny 06nEma
45 | Pemenue 3a1a4 Ha BBIYKCIICHHE 1 KOHYyCa, IIapa, IapoBOTO | PEIIEHHUS 3a1a49K; Yelenoidazanue — ’KHM3HU, CO3HATEIbHOE ﬁg;f;}gfg;;fgga
00BLEMOB HpHMOﬁ NPU3MEBL U CEIrME€HTa, HIapOBOT'0 CJIOA Hp606pa3OBLIBaTB IMPaKTHYICCKYIO OTHOIICHUEC K DopmynupoBaTh U
MAITHHAPA U IIapOBOI'0 CEKTOpa 3a/1a4y B 00pa30BaTeNbHYIO; HETIPEPLIBHOMY ﬂgK§3blBaT'> TEOpeMbI 06
N 00BEME NPSAMOU MPU3MBI U
46 | Berunciienme o65EMOB T C 1 Honyuum 6ozmoocnocmo yAepKUBATh TO3HABATENHHYIO 337129y | 00pa30BaHMIO KaK 0BbEMe ITATMEpa; pelaTs 3a-
IOMOILBIO ONPEIEIEHHOTO Hay4umsCsA.BOCIIPOU3BOAM | W IPUMEHATH yCTAaHOBIICHHBIC YCIIOBUIO YCIIEITHOMN /AU, CBA3AHHBIE C
MHTErpana Th BBIBOJ U MIpaBUJIa; npodecCHOHANBEHON 1 f:;‘*m“e““e“‘ 06nEmoB o1uX
47 | O6bEM HaKIOHHON IPU3MBL 1 JIOKa3aTeJIbCTBO OCHOBHBIX | KOppeKylsi — BHOCUTh HEOOXOIUMbIC 00IIECTBEHHOM BUIBOMIT HHTETPAIHHYIO
48 | O6DbEM mHpaMmIb! 1 hopmyn u KOPPEKTUBHI B JISHCTBHE TIOCTIE €T0 JIeSATEIIEHOCTH opmysy nus BEITHCICHNS
-- P A TEOPEM. BLIYMCIIATE 3aBepIIEHNs Ha OCHOBE €T0 OLIEHKH U 0G5&MOB Teil M AOKAILIBATE ¢
49 | O0BEM yceuEHHON MUPaMHU/IbI 1 peM. p a €& TIOMOILIBIO TEOPEMbI 06
50 | O6béM KoHycCa 1 JINHCHHBIC 3JICMECHTHI U ydeTa CIIeIIaHHbIX OLITHOOK. 0GBEME HAKIOHHON IIPHIMEL,
= .. JIbI B Tosnasamenvuvie: 0oueyueoHble— 06 06nEme MHpaMubL, 00
51 | O0BEM yceduéHHOTO KOHYca 1 yr 6 5 wey 0GBEME KOHYCA; BHIBOJHTH
52 | Konmponsnasn paboma Ned 1 MIPOCTPAHCTBEHHBIX BEIOMpaTh Hanboee 3¢)v(beKTI/IBHHe (DOPMYJTBI JUTH BEIHCICHHS
p KOHUTYypanusix, 00beMbl | PELICHUS MMOCTABICHHON 3a1a4H; 06bEMOB yCeuEHHOM
«00vEMbl RPUIMBL, NUPAMUOBL, " MPAMILILI 1 YCEURHHOTO
Y TUTOIIA ! TIOBEPXHOCTEH | KOHTPOJIMPOBATh U OIICHUBATH P y
uuﬂunopa, KoHyca» KOHYyCa; pemarh 3a1a4u,
53 | O6bém mapa 1 MIPOCTPAHCTBEHHBIX T€JI U | MPOIECC U PE3yNbTAT JIeATENbHOCTH; CBABAHHbIE C BLIIHCITEHHEM
HX MPOCTEHIIINX OpPUEHTHPOBATHCS B Pa3HOOOpa3uu 06bEMOB OTHX Tell.
54 | Pemrenne 3ama4u Ha BEIYUCIIEHUE 1 o
N KOMOUMHAIHN Croco0O0B pelieHHs 33/1a4; y3HaBaTh,
00BEMa mapa
— Ha3bIBaTh U OTPEAEISATh OOBEKTHI H
55 | OOBEMBI LIAPOBOTO CErMEHTA, 1 N
SIBIICHUST OKPY KatoIIeit
IIapOBOTO CJI0s, MAPOBOTO CEKTOPA. N
JICHCTBUTEILHOCTH B COOTBETCTBHH C
56 | [Tnomaxap cdepsl. 1 6
= Tk y 5 <Oz 1 coJiepKaHueM yaeOHOTo IpeaMeTa.
OHMPONLHAA Io’ aooma /2> «Uovem Kommynuxamuegnsie: 83aumooeticmaue
wapa u nnowads cepoi» — (hopMyIUPOBATH COOCTBEHHOE
MHEHUE U TTO3UIIHIO; YNnpasiieHue
KOMMYHUKayuel — OCyIIeCTBIISTh
B3aMMHBIH KOHTPOJIb; (OPMYIHPOBATH
CBOM 3aTPYyJHCHHS
Hoemopenue 3a xkypc 10-11 knaccos.(11 yacos)
58- | IlapannenbHOCTD MPSIMBIX, IPSIMOH U | 2 Nwmetor npencrapnenus o6 | Bianenue HaBbikamu mo3HaBatenbHOU | [Ipunstre u 3HaTh MaTepuall,
59 | mockoctu. Pemenne 3amau ET'D OCHOBHBIX YMEHUSIMH; pedaexcun Kak 0CO3HAHUSA peanuzanys H3Y4YEHHBIA B Kypce
60- | Teopema o TPEX MEPIECHAUKYIISPAX. 2 MaTEMAaTHYECKHUX COBEPIIAEMBIX JECHCTBUN U [IEHHOCTEH 3710poBoro | reomerpuu 3a 11
61 | Pemenue 3amau EI'D MIOHSITHAX; BIAJICIOT MBICITUTEIILHBIX TPOIECCOB, UX u 6e3omacHoro obpasza | Kiacc
62- | [locTpoeHue ceveHuit B TeTpadape u | 2 KITFOUEBBIMU PE3yJIbTaTOB U OCHOBAHHMIA, TPAHHII JKU3HU, OepekHoe, YMeTh NPUMEHSITH
63 | mapamtenenunene. Pemenue 3anau MaTeMaTHYECKUMHU. CBOETO 3HAHMSA U HE 3HAHWS, HOBBIX OTBETCTBEHHOE U MOJTy4YeHHBIE 3HAHUS




EI'D ITpumensitoT MO3HABATENIbHBIX 3a/1a4M CPEJICTB UX KOMIIETEHTHOE Ha MpaKTHUKeE.
64- | Ilnomaap MOBEPXHOCTH B 00BEM 3 pHOOPETEHHBIC 3HAMS U JIOCTHYKEHUS OTHOIIICHUE K YMeTh JoruuecKu
66 | mHOTOrpaHHUKOB. Perenue 3a1ayu YMEHHUS JUIS PEIICHUS CcOOCTBEHHOMY MBICITUTh
EI'D 3a1a4 (u3nIecKoMy H
67- | Bexrops! B mpocTpancTse. Pemenne | 2 MICHXOJIOTHYECKOMY
68 | 3agau EI'D 3I0POBBIO

Y4eOHO-MeTONMYECKHE MATEPHAJIbI

1. Anekcannposa JI.A. Anrebpa u Hadana ananuza. Camocrostensuble padotsl 10 kiacce/ JI.A.Anekcanaposa.- M.: Muemo3suna, 2019r.

2. I'mu3oypr B. U. Anrebpa u Havyana ananusa. 10 kinacc. KontponbHbie paboThi/

B. . 'mu36ypr; nox pen. A. I'Mopakosuya. - M.: Muemo3uHa, 2016

3. Caaxsa C.M. byry3os B.®. U3yuenuu reomerpun B 10-11 knaccax: MeToauueckue peKoOMEHAaInH K yaeOHuKy: Kuura ans yaurens.- M.
[Ipocsemenue,2017r.

4. Epmona A.I1., I'omo6opoasko B.B. CamocTosiTenbHbIE M KOHTPOJIBHBIC PaboThI 110 reomerpuu it 10 kiracca.-M.: Mnekca,2018r.

5. 3uB B.I'. «3agauu o reomerpun.7-11 kmaccey. M.: IIpoceemenune, 2000 T.
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