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CnaBnniit, 2020

1. [losgscHuTEILHAA 3aAIIMCKA

Pabouass mporpamma mnpenMera «Marematuka: aiareOpa M Hayana
MaTeMaTUYECKOro  aHaiau3a, TeoMeTpus»  (0a30BBII  ypOBEHb)  00s3aTENIbHOU
npeaMeTHod obnactu  «Marematuka W uHOpMATHKa» ISl CPeAHEro OOIIEero
oOpa3oBaHus pa3paboTaHa HA OCHOBE CJIEAYIOIIUX HOPMATUBHBIX IOKYMEHTOB:

«3akoH 00 oopazoBanuu B PO» 273-d3 ot 29.12.2012 1.5

denepanabHbI TOCYJaPCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT CPEAHETO OOIIETO
obOpazoBanus (IIpukaz MunucrtepcTBa o6pazoBanus u Hayku Poccuiickoit denepammu
or 17.05. 2012 1. Ne 413 «O06 ytBepxnenuu GeaepaibHOrO0 TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CpelHero ooIero ooOpazoBaHus» (3aperucTpUpPOBAHO
Muntoctom P® 07.06.2012 1. Ne 24480), B pen. [IpukazoB MunucrepcTBa 00pa3oBaHus
u Hayku PO ot 29.12.2014 1. Ne 1645, ot 31.12.2015 r. Ne 1578, ot 29.06.2017 r. Ne
613);

Pabouass mporpamma. Maremaruka: ainreOpa W Hayajla MaTeMaTHYeCKOro
aHanm3a, reomeTrpusi. AnreOpa W Hayanma mareMmatrhdeckoro ananmsa,10-11 kmaccer,
O.B.MypaBuna. — M.:/Ipoda, (2020) u IlpumepHas oOpa3oBaTeibHas Mporpamma,
opueHTHpoBaHHass Ha pabory mno yueOHuky JI.C. Aranacsna «['eomerpus 10-11»,
usnatenberBa «lIpocsemenne» (2020).

[TocranoBnenue ['1aBHOTO rocygapCTBEHHOIO CaHUTApHOIO Bpada Poccuiickoi
Oenepanuu ot 29.12.2010 r. Ne 189 (pen. ot 25.12.2013 r.) «O06 yTBepKIACHUH
CanlluH 2.4.2.2821-10 «CanutapHO-3MHAEMHOIOTHYECKUE TPEOOBAHMS K YCIOBUSIM U
opraHuzanuu oOy4eHHs B 00Ie00pa3oBaTeIbHBIX YUPESKICHUIX» (3aperucTprupoBaHO
B Muntocte P® 03.03.2011 r. Ne 19993), (B pen. Usmenenmit Ne 1, yTB.
[TocranoBienneM ['aBHOrO rocyIapCTBEHHOIO CaHUTAapHOro Bpauda Poccuiickon
®enepaunn ot 29.06.2011 r. Ne 85, Msmenennii Ne 2, ytB. [loctaHoBnenuem I maBHOTO
roCy1apCTBEHHOIO0 caHUTapHOro Bpada Poccuiickoit @enepanmu ot 25.12.2013 r. Ne
72, U3menenuii Ne 3, yTB. [locTaHoBieHrem [ J1aBHOTO TOCY1apCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit @eneparuun ot 24.11.2015 1. Ne 81);

[Ipukaz MunucTepcTBa o0Opa3oBaHusi W Hayku Poccuiickont ®denepanuu OT
31.03.2014 r. Ne 253 «O6 yrBepxkaeHun DenepaabHOTO IMEpEeUHsS Y4YEOHUKOB,
PEKOMEHAYEMBIX K HCHOJbB30BAHUIO NPHU pealr3alvyd HUMEIOIUMX TOCYyAapCTBEHHYIO
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aKKpEeIUTAIMIO 00pa30BaTEBHBIX MMPOrPaMM HA4aIbHOTO OOIIET0, OCHOBHOTO OOIIETO,
cpennero obmiero oOpa3zoBanus» (B pex. [IpukazoB MuHuctepcTBa 00pa3oBaHUS U
Hayku PO ot 08.06.2015 r. Ne 576, ot 28.12.2015 r. Ne 1529, ot 26.01.2016 1. Ne 38,

ot 21.04.2016 1. Ne 459, o1 29.12.2016 1. Ne 1677);
PabGouas nporpaMma OpUueHTUPOBaHA HA YUCOHUKH:

ABTOP/ABTOPCKHI KOJIJIEKTUB Ha3panue yueOnuka | Kmacc | 3marens yueOHMKa
I''K.MypaBun, O.B. MypaBuHna Matremaruka: anrebpa | 10 | «IPODAY,
7 Hayaja Mocksa,2020
MaTEeMaTHYECKOTO
aHanu3a. ba3zoBeblil
YPOBEHb.
I''K.MypaBun, O.B. MypaBuHa Maremaruka: anreopa | 11 | «/IPODAy,
M Hayvaja MockBa,2020

MaTEMaTUYECKOTO
aHaim3a. ba3oBeblit

YPOBEHb.
JI.C.Atanacsn, B.®.byty30B, Maremaruka. «lIpocaenienue»,
C.b.Kanomues u nip. ['eomeTpus 10-11 | Mockaa, 2020

IIporpamma no maTemaTHuke rpeaHa3HaueHa i 00Y4aIOIIUXCs CpeIHEN
IITKOJTBI, HE UCTIBITBIBABIIINX CEPHhE3HBIX 3aTPYTHECHUHN Ha TPEIBIIYIIIEM YPOBHE
o0yueHus.

YyeOHbII 1UIAH HAa HM3yYeHHe MAaTeMaTHKHU: ajre0Opbl W  Hayvyal
MaTeMaTH4YeCKOro aHajau3a, reomerpuu B 10 — 11 kiiaccax orsoaur:

10 xmmacc — 5 gacoB B Hegemo/ 175 Jaca B rog;
11 xmmacc — 5 gacoB B Henemnro/ 170 gaca B roz.

2. Ilnanupyembie pe3yabratbl ocBoeHuss OOII (1u4HOCTHBIE,
MeTanpeaMeTHbIE U NPeIMeTHbIE) HA YPOBHE CPeAHEro 001ero 00pa3oBaHus
«MaremaTuka: ajaredpa 1 Ha4aJa MaTEeMAaTHY€CKOI0 AaHAJIN3a, FTeOMEeTPHUD

JInuHOCTHBIE pPe3yJIbTaThI:

— OpueHTalusi OOydYalIMXCS Ha peald3aliio TMO3WTUBHBIX  JKU3HEHHBIX
MEPCIICKTUB, WHHUIMATUBHOCTh, KPEAaTUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEIEICHHUIO, CIIOCOOHOCTh CTaBUTh LIETTU U CTPOUTH >KU3HEHHBIC
[UIAHEL;

— TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIMXCSA K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO
B COOTBETCTBHHM C OOIICYCIIOBCYSCKUMH IIEHHOCTSAMH W HWJACalaMHd TPaKIaHCKOTO
00IIIECTBA;

— HPABCTBEHHOE CO3HAHUWE W IMOBEJICHHWE Ha OCHOBE YCBOCHHMS OOIIEYEIIOBEUSCKHUX
IIEHHOCTCH, TOJEPAHTHOTO CO3HAHUS W TIOBEICHUS B TOJHUKYJbTYPHOM MHpE,
TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJOr C JPYTMMH JIFOABMH, JOCTHTaTh B HEM
B3aMMOIIOHUMAaHHMSI, HAXOJUTh OOIIKE IIeJIM U COTPYTHHYATD JUISl KX JOCTHIKCHHUS,



— TMPUHATHE TyYMAaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKHTEIHbHOE U
no0pokeNnaTeIbHOE OTHOIIICHUE K IPYrOMY Y€JI0BEKY, €Tr0 MHEHUIO, MUPOBO33PEHUIO;

— pa3BUTHE KOMIIETEHIIMH COTPYIHUYECTBA CO CBEPCTHHKAMH, JCTHMH MIIAJIIETO
BO3pacTa, B3POCIBIMU B 00pa30BaTENIbHOM, OOIECTBEHHO IMOJE3HOW, Yy4eOHO-
MCCIIEI0OBATEILCKOM, TPOCKTHOM U IPYTUX BUAAX JACATEIHHOCTH.

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BiaJICHUE
JIOCTOBEPHON HWH(pOpMAIMEH O MepeloOBBIX IOCTHIKCHHUSIX W OTKPBITHSIX MHUPOBOH U
OTEUYECTBEHHON HAYKH, 3aHHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa
1 00II1eCTBa;

— TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
NPOTSHKCHUH BCEH KU3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY O0pa30BaHUIO
KaK YCJIOBHUIO YCTIIEITHON MPOPECCUOHATIBHON U OOIIECTBEHHOM JESTEIbHOCTH;

— OCO3HaHHBIM BBIOOp Oyayiei mnpodeccuu Kak MyTh W CHOCOO peanv3aiuu
COOCTBEHHBIX )KH3HEHHBIX TIJIAHOB,;

— TOTOBHOCTH OOYYarONIMXCs K TPYIOBOM MpoheCCHOHATBHONU ACATETHPHOCTH KaK K
BO3MOYKHOCTH YYacTHSl B PEIICHWW JIMYHBIX, OOINECTBEHHBIX, TOCYIapPCTBEHHBIX,
00I11IeHAITMOHAIBHBIX MPOOJIEM;

— TMOTPEOHOCTH TPYAWUTHCS, YBAXKCHUE K TPYyAy € JIOAIM TpyAa, TPYAOBBIM
JOCTHXKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHUE K Pa3HBIM
BUJIaM TPYJOBOM JI€ATEILHOCTH,

— TOTOBHOCTb K CaMOOOCIYXMBaHUIO, BKJIIOYas OOy4YeHHWE U BBINOJHEHUE
JIOMAIITHUX 00SA3aHHOCTE.

— (usnueckoe, SMOIMOHAIBHO-TICUXOJOTUYECKOE, COIMAIbHOE OJaromnoiayyue
oOydJaromuxcsi B OJKM3HH 0O0pa3oBaTeNbHOM OpraHU3alMM, OIIYIICHUE JACThbMHU
0€30MacHOCTH U MCUXO0JIOTUYECKOro KoMdopTa, HHHOPMAITMOHHON OE30MaCHOCTH.

MertanpeaMeTHbIe pe3yJIbTAThI
MeranpeaMeTHbIE Pe3yIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
NpeACTABJICHBI TPeMs IPyNIIaMH YHHBEPCAJIbHBIX YU4eOHbIX AeiicTBuil (Y'Y /):

PerynsiTuBHBIC YHHBeEpcaJbHbIe yueOHbIe NeiCTBUSA
BbinycKkHUK HayuyuTCs:

—  CaMOCTOSITENBHO OINpPEAENATh LEIH, 33aJaBaThb NapaMeTpbl W KPHUTEpPUHU, 110
KOTOPBIM MO>KHO ONPEJIETUTh, YTO LIEJIb JOCTUTHYTA;

— OLEHUBATh BO3MOXHBIE IIOCIEACTBUS JOCTHKEHHS IIOCTABICHHOW MLEJId B
JESITeIbBHOCTH, COOCTBEHHON JKHU3HHM U KU3HU OKPYKAIOIIMX JIOAEH, OCHOBBIBAsICh Ha
COOOpaXKEHUSIX STUKH U MOPAJIH;

— cTaBUThb U  (GOPMYIMpPOBATh COOCTBEHHBIE 3aJayd B 00pa3oBaTesIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

— OLIEHUBATh PECYPChI, B TOM YHUCJIE€ BpeMs U JIpyrue HeMaTepHaJIbHbIE PECYpCHI,
HEOOXOAUMBIE AJIs1 JOCTUKEHMSI TIOCTaBICHHOM 11eMH;

— BbIOMpaTh NyTh JTOCTHKEHUS LIE€IH, IUIAaHUPOBATh PELIEHHE MOCTaBICHHbIX 3ajad,
ONTHUMU3UPYs MaTepUaIbHbIE U HEMAaTepUaJIbHbIE 3aTPaThI;



— OpraHu3oBBIBaTH A(PPEKTUBHBIM TOHUCK PECYpPCOB, HEOOXOIUMBIX IS
JOCTUKEHHSI TIOCTABJICHHOM 11eMH;

— COIIOCTAaBJIATH IOJyYEHHBIN pe3ysbTaT JeSTeNbHOCTH C IOCTaBICHHOMN 3apaHee
LEJIBIO.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
BbINyCKHUK HAYYHUTCH:

— HWCKaTh W HAaXOJWUTh OOOOIIEHHBIE CIOCOOBI pEMICHWS 3a7a4, B TOM YHCIIE,
OCYILIECTBIISITh PA3BEPHYTHIM MH()OPMALIMOHHBIN MMOUCK U CTABUTh HA €T0 OCHOBE HOBBIC
(yueOHbIe U TTO3HABATEIbHBIC) 33/1a4K;

— KPUTHUYECKHU OIIEHMBATh U UHTEPIPETUPOBATH MH(POPMALIMIO C Pa3HBIX MO3UIUH,
pacrno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUNS B HHPOPMAIIMOHHBIX HCTOYHHKAX;

—  HCHOJB30BAaTh pa3InyHbIe MOJICIbHO-CXEMaTUUCCKHE CpencTBa TUISt
MPEJICTABIICHUS] CYIIECTBCHHBIX CBSI3€M W OTHOLICHWM, a TAaKXe MNPOTUBOPEUUN,
BBISIBJICHHBIX B HH(OPMAIIMOHHBIX UICTOYHUKAX;

— HaxOJWTh W MNPHUBOJUTH KPUTUUECKUE APTyMEHTHl B OTHOIICHWUU ACHCTBUU U
CYXIEHHUM JPyroro; CIOKOMHO M Pa3yMHO OTHOCUTBHCS K KPUTHUYECKHM 3aMEUaHUsIM B
OTHOIIIEHUH COOCTBEHHOTO CYXKJICHHS, paccMaTpHBaTh UX KaK pPecypc COOCTBEHHOIO
pa3BUTHS,

— BBIXOJIUTH 3a paMKH y4eOHOro IpeaMeTa W OCYIICCTBIATH IIeIeHaIpaBIeHHbBIN
MOMCK BO3MOKHOCTEH 11 HIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JEHUCTBUS;

— BBICTpauMBaTh HWHIWBUAYAJIbHYIO O0Opa30BaTEIbHYIO TPACKTOPUIO, YUHUTHIBAs
OTPAaHUYECHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OIPAHUYCHUS;

—  MEHATH U YJIePKUBATh pa3HbIE MO3UIIMH B TO3HABATEIBLHON JEATEIbHOCTH.

KoMMyHuKaTHBHBIE YHUBeEpPcalbHbIe YueOHbIe 1eHCTBUSA
BbinyckHUK HayuuTCs:

— OCYUIECTBIISITh [I€JIOBYI0 KOMMYHHMKAIMIO, KaK CO CBEPCTHHKaMH, TaK U CO
B3pOCIbIMU (KaKk BHYTpU OOpa3oBaTEIbLHON OpraHu3alliid, TaK U 3a €€ Mpeesiamu),
noa0upaTh MAPTHEPOB [JIsl JCIOBOM KOMMYHHUKAIIMM HCXOAS M3 COOOpakeHUi
PE3yNbTaTUBHOCTH B3aUMO/ICHCTBUS, a HE JIMYHBIX CUMIIATHIA;

— TIpH OCYIIECTBICHUH TPYIIOBOM pabOThl OBITh KaK PYKOBOAWUTEIEM, TaK H
YJIGHOM KOMaHIbl B pa3HbIX poJsiXx (TreHepaTop WAeH, KPUTHK, HCIOIHHUTENb,
BBICTYTAIOMIN, 3KCIEPT U T.1.);

—  KOOPJIMHHUPOBATH M BBIMOJHATH PaOOTy B YCIOBHUSX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

— pa3BepHYTO, JOTMYHO U TOYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOIb30BaHHUEM
a/IeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH()IUKTOTEHHbIE CUTYallMH U MPEAOTBpAIaTh KOHPIUKTHI IO UX
aKTUBHOM (ha3bl, BHICTPAUBAThH JEJIOBYIO U 00pa30BaTEIbHYI0O KOMMYHHUKAIINIO, n30eras
JMYHOCTHBIX OLEHOYHBIX CYXIACHUM.

- Beinyckauk nayuumcea B 10-11-m knaccax: 171 MCIIOJIB30BaHUS B ITIOBCEHEBHOM
KU3HU U 00ecTeuyeHus] BO3MOKHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa30BaHUS T10
CHEUUATbHOCTSIM, HE CBSI3aHHBIM C IPHUKJIAJHBIM UCIIOJIb30BAHUEM MAaTEMATHKHU.



— BoinyckHUK noayuum eo3modcnocms nayuumsca B 10-11-m kmaccax: s
pa3BUTUSI MBIIUJICHHS, HCIOJBb30BAHUA B TOBCEAHEBHOW KH3HU M OOecreueHus
BO3MOXXHOCTH YCIICITHOTO TPOAODKEHUS O0pa30BaHUA 1O CIEUUATBHOCTSAM, He
CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIb30BAaHUEM MAaTEMaTUKU



HpeI[MeTHLIe pe3yjabTarThbl. MaTtemaTuka: a.ﬂreﬁpa H HAYAJa MATEMATHY€CKOI0 aHaJIu3a, recOMEeTpus

e ocBoeHUs

BbINyCKHUK HAYYUTCSH

Bbll’lyCKHuK nojyium 603MONCHOCHLb HAYUUMbCA

]_IJ'ISI HUCIIOJIB30BAaHUS B HOBCGI[HCBHOﬁ KHN3HHU U
oOecreueHUs BO3MOKHOCTH YCIICIIHOT'O

ﬂ]lﬂ pPas3cumusl MolujleHUA, UCNOIb306AHUA 6
NOBCEOHEBHOU HCU3HU U 0OecneyeHusi 603MOICHOCIU

npeamera MPOJOJIKEHUS 00pa30BaHUS 11O YCREwH020 NPo0oNNCeHUsI 00PA308aAHUS NO
CHEUUATBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM | CHEYUATIbHOCMAM, He C8A3AHHbIM C NPUKIAOHBIM
WCIOJB30BAaHUEM MaTEMATUKHU UCNONIb308AHUCM MAMEMAMUKU
TpeboBanus k pe3yjabTaTam
Paznen BbInyCKHUK HAYYUTCSH Boinycknuk nonyuum 603mM0MCHOCIb HAYUUMBCA

1. DnemMeHTHI TeOpUHU
MHOKECTB H
MaTeMaTH4YeCKOH
JIOTUKHU

— Omnepuposarh Ha 6a30BOM ypoBHE!
MIOHATUSAMU: KOHEYHOE MHOKECTBO, DJIEMEHT
MHOYECTBA, [I0OJIMHOKECTBO, IIEPECECUCHUE U
00BbEIMHEHNE MHOXECTB, YUCIIOBbIE
MHOKECTBA HAa KOOPJAMHATHOMN NPSIMOM,
OTPE30K, UHTEPBAL,

— OIepupoBaTh Ha 0A30BOM ypOBHE
MOHATUSIMU: YTBEPKIAECHUE, OTPULIAHUE
YTBEPKIAEHUsI, ICTUHHBIEC U JIOXKHBIE
YTBEPXKIAECHUs, IPUUNHA, CIEACTBUE, YACTHBIN
cJIydail OOIIero yTBepKIACHUS,
KOHTPIIPUMED;

— HaXOJWTh MepeceyeHue U O0bEAMHEHUE IBYX
MHOKECTB, IPEJICTABIEHHBIX Ipauuecku Ha
YU CIJIOBOU MPSIMOW;

— CTpPOUTH HA YUCIIOBOU MPSIMOU
IIOAMHOKECTBO YUCIOBOTO MHOXKECTBA,

- Onepupoeambz NOHAMUAMU. KOHEYHOoE

MHOHCECMBO, DJICMEHM MHOICECMEa,
NOOMHOMCECMBO, NepeceyeHue U 00beOUHeHUe
MHOHCECMB, YUCTIOBbIE MHONCECMEA HA
KOOPOUHAMHOU NPAMOLL, OMPE30K, UHMEPBA,
NOJYUHMEPBAL, NPOMEICYMOK C BbIKOJIOMOU
MOUKOU, epaghuieckoe npedcmasieHue
MHOJCECMB HA KOOPOUHAMHOU NIOCKOCU,

—  onepuposamv NOHAMUAMU. YMBEPICOCHUE,
ompuyarue ymeepiucoeHust, UCUHHbIE U JTONCHbLE
YmeepaIHcOeHUsl, NPUYUHA, CledCcmeue, Yacmublil
caydai 0owe2o ymeeparcoeHuss, KOHmpnpumep,

—  Npoeepsimb NPUHAONEHCHOCMb dIeMEeHMA
MHOHCECMBY,

— Haxooums nepeceyenue U 00veouHeHue
MHOJCECMB, 8 MOM YUCLE NPEeOCMABIeHHbIX
epaghurecku Ha YUCI080U NPAMOI U HA

1 31eck ¥ ganee: pacmo3HaBaTh KOHKPETHBIE IPHMEPHI OOIIUX IIOHATHIA 110 XapaKTePHBIM IPH3HAKAM, BBIIOIHATh A€HCTBHSA B COOTBETCTBUM C OIPEAEIEHHEM U IPOCTEHITHMU
CBOWCTBAMHU MOHATHH, KOHKPETU3UPOBATh IPUMEPaMU OOIIUE TOHSTHUS.
2 351ech U asiee; 3HATh ONpeie]eHHE TIOHATUS, YMETh MOACHATH €r0 CMbICII, YMETh UCIIONb30BATh HOHATHE M €0 CBOIMCTBA PHU IPOBEAEHUH PACCy K IEHU, pelIeHHH 3a1a4.




3aIaHHOE MPOCTEUILINMHU YCIOBUSIMU;
pacIiO3HaBaTh JIOKHBIE YTBEPKICHHUS,
OLIUOKH B PACCY>KICHUIX, B TOM YHCIIE C
UCITOJIb30BAaHUEM KOHTPIPUMEPOB.

B noeceonesnoii scusnu u npu uzyuenuu
opy2ux npeomemos:

MCIIOJIb30BaTh YMCIOBBIE MHOKECTBA HA
KOOPAMHATHOM NIPSAMOM JJIsI OTIMCAHUS
pEeaNbHBIX IPOLIECCOB U SIBJICHU;
IIPOBOJUTH JIOTUYECKHUE PACCYKICHUS B
CUTyalUsIX ITOBCETHEBHOMN )KU3HU

KOOPOUHAMHOU NJIOCKOCHU,
NPOBOOUMb OOKA3ZAMENbHbLE PACCYIHCOEHUSL OIS
000CHOBAHUS UCIMUHHOCTNU YMBEPHCOEHULL.

B noeceonesnoii scusznu u npu uzyuenuu opy2ux
npeomemoa:

UCNOIb308AMb YUCTIOBbLE MHOMCECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NI0CKOCMU OJis1 ONUCAHUSL PEATIbHbIX NPOYECCos U
ABNEHUL,

nPOoBOOUMb OOKA3AMENbHbLE PACCYHCOCHUS 8
cumyayusix N08CeOHe8HOU HCU3HU, NPU peuleHuu
3a0ay U3 Opyaux npeomemos

2. Yuciaau
BbIPaKeHUSA

OmnepupoBaTh Ha 0a30BOM ypOBHE
MMOHATHSAMH: IIEJIOC YHCJIIO, JSIIMMOCTD YHCEI,
OOBIKHOBEHHAsI IpO0Ob, IeCATUYHAs 1pOoOb,
palMOHAIIBHOE YUCIIO, MPUOIMIKEHHOE
3HAYCHME YMCJIIa, YaCTh, JIOJISI, OTHOIIICHUE,
MPOIICHT, MOBBIIICHUE U TTOHUKEHUE HA
3a/IaHHOE YHCJIO TTPOIICHTOB, MACIITa0;
OTIepHPOBaTh HA OA30BOM YPOBHE
MOHATHUSIMU: JIoTapudm vucna,
TPUTOHOMETPUYECKAsT OKPY>KHOCTb,
rpajycHas Mepa yriia, BeJIMYuHa yria,
3aJJaHHOTO TOYKOW HAa TPUTOHOMETPUUYECKOU
OKPY>KHOCTH, CHHYC, KOCUHYC, TAHT€HC U
KOTAHT€HC YTJIOB, UMEIOIIHNX MPOU3BOJIbHYIO
BEJINYMHY;

BBITIOJTHATH apu(PMETHUSCKUE TCHCTBHS C
1IEJIBIMA ¥ pallMOHAJIbHBIMHU YHCIIAMU;
BBITIOJTHSATH HECJIOXKHBIE TTPeoOpa3oBaHus

C80600HO onepuposamov NOHAMUAMU. YeTloe
YUCI0, 0eTUMOCb YlUCel, 0ObIKHOBEHHAS OPOOb,
decsamuuHas Opoodwb, payuoHAIbHOE YUCTO,
nPUOUNICEHHOE 3HAUeHUE YUCTA, YACMb, Q0JI5,
OmMHOULeHUe, NPOYEHN, NOBLIUEHUE U NOHUNICEHUE
HA 3a0aHHOe YUCI0 NPOYEHMO8, MACuimao,
NPUBOOUMb NPUMEPBL YUCEN C 3A0AHHBIMU
ceoucmeamu OeauUMoCmu;

onepupos8ams NOHAMUAMU. 102apudm wucia,
MPULOHOMEMPUYECKASL OKPYICHOCMb, PAOUAHHAS
U epadycHas mepa yena, 8eluduta yeia,
3A0AHHO20 MOYKOU HA MPULOHOMEMPUYECKOLL
OKPYIHCHOCU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOWUX NPOU3BOTbHYIO
BENUYUHY, YUCILA e U T,

BbINONHAMb apudmemuyeckue Oeticmsusl,
couemast yCmHole U NUCbMEHHble NPUEMbl,
NPUMEHSISL NPU HEOOXOOUMOCMU BbIYUCTIUMEIbHbLE




YHUCJIOBBIX BBIPAXKEHUH, COAEPIKAILUX
CTEIEHU YrCell, MO0 KOPHU U3 YHUCEN, TN00
Jorapudmbl 4uce;

— CpaBHUBAaTh PAllMOHAIbHBIE YUCIIA MEKIY
co0oi;

— OILICHUBATh U CPABHUBATH C PAIIMOHATBHBIMU
YUCJIaMU 3HAYEHUS LEJbIX CTENEHEN YUCeN,
KOpPHEW HATypaJabHOM CTEIIEHHU U3 YUCE,
Jorapu(MoB YHUCEI B MPOCTHIX CIyYasX;

— n300paxaTh TOYKAMH HA YUCIOBOU MPSAMOI
LEeJbIE U PALlMOHAJIbHBIE YHCIA,;

— HK300paXkaTh TOUKAMH HA YUCIIOBOM MPsIMO
L[€JIbIE€ CTEIIEHN YUCEJ, KOPHU HATypaabHOU
CTEIIEHU U3 YHCEJl, JIOrapu(pMbl YUCE B
IPOCTBIX CIy4asx;

— BBINOJHATH HECIOXKHBIE MPE0Opa30BaHUS
HEJBIX U IPOOHO-pAllMOHATIEHBIX OYKBEHHBIX
BBIPAKEHUN;

— BBIPaXaTh B IPOCTEUIINX CIIy4asIX U3
paBEHCTBA OJJHY IIEPEMEHHYIO YEPE3 APYTHE;

— BBIYUCIATH B IPOCTHIX CIydasX 3HAUCHHUS
YHUCJIOBBIX U OYKBEHHBIX BbIPAKEHUM,
OCYUIECTBJISISI HEOOXOIUMbIE TTOJICTAHOBKH U
npeoOpa3oBaHus;

— H300paXkaTh CXEMaTHUYECKH yToJl, BEJIMUrNHA
KOTOPOI'O BBIpa)KEHA B rpaaycax;

— OLEHUBATh 3HAKHU CHHYCa, KOCUHYCA,
TAHI'€HCA, KOTAHT'€HCAa KOHKPETHBIX YIJIOB.

B noeceonesnoii yrcusnu u npu uzyueHuu

opy2ux yueOHvIX nPeOMemos:

ycmpoucmea,

— HAxo0umbv 3HA4eHUsI KOPHS HAmypaibHOl
cmenenu, cmenenu ¢ payuoHAIbHbIM
nokasamejem, 102apugma, Ucnoab3ys npu
HeoOX00UMOCMU BbIMUCTUMETIbHBLE YCIMPOUCMEA,

—  NOJb308AMbCS OYEHKOU U NPUKUOKOU NPU
NPAKMUYECKUX paciemax,

—  NPOBOOUMb NO U3BECIMHBIM POpMYIaAM U
npasuiam npeoopazo8aHusi OYK8eHHbIX
8bIPAdNCEHUL, BKTIOYAIOWUX CMEeNneHU, KOPHU,
Jloeapugmel u mpucoHomMempuieckue QyHKyuu,

—  HAX0OUMb 3HAYEHUS YUCTOBbIX U OYKBEHHBIX
BbLIPAdCEHULL, OCYWECEsL He0OX00UMble
NOOCMAHOBKU U NPeoOpaA308aHUsL;

— uU300pax;camov cxemMamuiecku y2oJl, 8eUdUHa
KOMOPO20 8bIPAdHCEHA 8 2pAOYCAX Ul paouaHax;

—  UCNOIb3068aMb NPU peleHUU 3a0ay maoauyHvle
3HAYEeHUs MPULOHOMEMPULECKUX PYHKYUL Y2N08;

—  BLINOJIHAMb NEPeBoo0 GEIUUUHBL Yl U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceomnegnoil ycuznu u npu uzyueHuu opyux
emoe:

—  BbINOJIHAMb 0UCMBUSL C YUCTOBLIMU OAHHLIMU
npuU peweHuly 3a0a4 nPaKkmuiecKko2o xapakmepa
U 3a0a4 U3 paziudnslx 0baacmeti 3HaHUl,
UCNONIL3YS NPU HEOOXOOUMOCMU CNPABOYHbIE
Mamepuanvl U bIYUCTUMENbHbIE YCIMPOUCMBA,

— OyYeHusamwv, CPABGHUBAMb U UCNOIL308AMb NPU

peleHuu npaKkmuiecKux 3a0ay YuUclosvle




BBITIOJTHSTH BBIYMCIICHUS TIPU PEIICHUH 337124
PaKTUYECKOTO XapaKTepa;

BBITIOJIHATH MPAKTUYECKUE PACUETHI C
UCII0JIb30BAaHUEM TPU HEOOXOJIUMOCTHU
CIIPABOYHBIX MAaTEPUAJIOB U
BBIYHCIIUTEIBHBIX YCTPONCTB;

COOTHOCHUTbH pE€aJIbHbIE BEJIMUNHBI,
XapaKTePUCTUKU OOBEKTOB OKPY>KAIOIIETO
MHUpa C UX KOHKPETHBIMHU YUCJIOBBIMHU
3HAYCHUSIMU;

UCIIOJIb30BaTh METObI OKPYIJICHUS,
MPUOIIMKEHUS U IPUKUIKU [IPU PEIICHUN
MPAKTUYECKUX 3a/1a4 MOBCEIHEBHOM XKU3HU

3HAYeHUsl peanbHblX 6eIUUUH, KOHKPEmHble
YUCTI0BbLE XAPAKMEPUCTNUKU 00BEKMO8
OKpYIHCaAIOWe2o Mupa

3. YpaBHeHus u
HepaBeHCTBA

Pemiars ninHEHBIE YpaBHEHUS U
HEpaBEHCTBA, KBAJAPATHHIC YPAaBHCHHUSI,
pemaTh Jiorapumudeckue ypaBHeHHs BUa
log a (bx + ¢) = d u mpocTeiiiire HepaBeHCTBA
Buga log , X <d;

pelaTh oKa3aTelbHble ypaBHEHHs, BHaa a ™
"’=d (rme d MOKHO MPEACTaBUTH B BHJIE
CTENIEHU C OCHOBAHUEM &) U MPOCTEMIINe
HepaBeHCTBa Buja < d  (rme d MoskHO
MIPEICTaBUTh B BUJIE CTETICHU C OCHOBAaHHUEM
a);.

MPUBOIUTH HECKOJILKO MMPUMEPOB KOPHEH
MPOCTEUIIETO TPUTOHOMETPHUECKOTO
ypaBHEHUS BUja: Sin X =&, COSX=a, tgX=
a, ctg X = a, riae a — TabMYHOE 3HAUCHUE
COOTBETCTBYIOIIEN TPUTOHOMETPUUECKOU
GyHKIUH.

Pewamo payuonanvuvle, noxazamenvHule u
Jlo2apugpmuyeckue ypasHe s U HepaseHcmaed,
npocmetiuiue uppayuoOHaIbHble U
MpPUOHOMempu4ecKue YpPasHeHusl, HepageHcmed
U UX cucmemvl,

UCNONIL3068AMb MENMOObl PeUeHUS YPAGHEHUIL:
npuseoenie K 8UQy «NPoU38e0eHuUe pagHo Hyi0»
WU «HACMHOE PABHO HYTI0Y, 3AMEHA
nepemMeHHbIX,

UCNONIL306aMb MEMOO UHMEPBANIO8 OISl PeULCHUS
HEePABEeHCMS;

UCNONBb308aMb 2paPuyecKuti Memoo 0is
NPUOTUINCEHHO20 PeLeHUsl YPABHEHUL U
HepageHCma,

uU3006padcamov Ha MpUSOHOMEMPUYECKOU
OKDPYHCHOCIU MHONCECMBO PEULEHUL
NPOCMenuux mpuecoHOMempu4ecKux ypasHeHuil u
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B noeceonesnoii scusnu u npu uzyuyenHuu

opyz2ux npeomemos:

— COCTaBIIAATH U PEIIaTh YPABHEHUS U CUCTEMBI
ypaBHEHUH NPU PEHICHUH HECIIOKHBIX
MPaKTUYECKUX 33124

HEepageHCcmes;
8bINOIHAMbL 0OMOOP KOPHEU YPAGHEHUL UlU
peuieHull Hepagencms 8 COOMEemcmeuU ¢

OONOIHUMEIbHBIMU YCHOBUAMU U OCDAHUHYEHUAMU.

B noeceonesnoii ycusznu u npu uzyuenuu opy2ux
YUEOHBIX nPpeOMemos:

COCMassAms U peuams YPasHeHus:, CUCHEeMbl
YPasHeHUll U HepageHCcmaa npu peuleHuu 3a0ay
Opy2ux yueoHbix npeomemos;

UCNONIL3068aMb YPAGHEHUS U HEPABEHCMBA OJisl
NOCMPOEHUs. U UCCLe008AHUSL NPOCMEUUUX
MaAMemMamuyeckux mooenell peaibHblX CUmyayull
UNIU NPUKTIAOHBIX 3A0aY;

yMemb UHMePNpemuposams NoJIyUeHHbI NPu

peulernuu ypasHeHuAd, Hepaserncmea ujiu cucniemasl

pe3yaibmam, OYeHu8ams e20 npagoonooodue 8
KOHMmeKcme 3a0aHHOU PeanbHOL CUMYayuu Ui
NPUKIAOHOU 3a0a4u

4. OyHKIUN

— OmnepupoBaTh Ha 6a30BOM YPOBHE
MOHSATUSIMU: 3aBUCUMOCTH BEJIMYUUH,
byHKIIUS, apryMEHT U 3HaueHue QyHKIINUH,
00JIaCTh OTPEEICHUS] 1 MHOYKECTBO
3HauYeHUN QYyHKIHMH, TpapUK 3aBUCUMOCTH,
rpaduk QyHKIUH, HYIH (YHKITUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHHe Ha YHCIIOBOM IIPOMEKYTKE,
yOBIBaHKE HAa YHUCIIOBOM MPOMEXKYTKE,
HanOOoJIbIIIee U HAUMEHBITICE 3HAYCHUE
(GYHKIIMHA HAa YUCIIOBOM MTPOMEKYTKE,
neproandeckas (PyHKITUs, TIEPUOI;

Onepuposams NOHAMUAMU. 3A8UCUMOCTND
BeNUYUH, (DYHKYUSA, apeyMeHm U 3HAYeHUe
@dyuKyuu, obacme onpeodenenus u MHONCeCmeo
3HaueHul QyHKYuU, 2papux 3a8ucumMocmu,
epagux yHxyuu, Hyau QyHKyuLU, npomedcymrku
3HAKONOCMOAHCMBA, 803DACMAHUE HA YUCTIOB0M
npomexcymie, yovleanue Ha YUCi1080M
npomexcymie, Haubovbuiee u HaumeHvuee
3HAYeHue GYHKYUU Ha YUCTIO80M NPOMENCYMIKeE,
nepuoouyeckas QyHKyus, nepuoo, 4emHas u
HeuemHas QyHKYuu,

onepuposamv NOHAMUAMU. NPAMAsL U 0OpamHas
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ornepupoBaTh Ha 0a30BOM YpPOBHE
NOHATUSAMU: IIpsiMasi U oOpaTHas
IPONOPIIMOHAIBHOCTD JIMHEWHAS,
KBaJlpaTUyHasi, Jjorapupmudeckas u
nokasartelsibHas (PyHKIIUH,
TPUTOHOMETPUUECKHE PYHKIUU;
pacro3HaBaTh rpa(uKu 3IeMEHTapHBIX
byHKIMiL: psMoil 1 0OpaTHOU
MPOMOPLUHUOHAIIBHOCTH, TUHEWHOM,
KBaJPaTUYHOM, Torapu(pMUIECKOn 1
NOKa3aTeJIbHON (DYHKIIHIA,
TPUTOHOMETPUUECKUX (PYHKITUI;
COOTHOCUTH TpauKU JIEMEHTaPHbIX
byHKUIUNA: TPSIMOUN U 0OpaTHOU
MPOMOPIUOHATBLHOCTH, TUHEWHOM,
KBaIPaTUYHOM, TOorapu(pMUIECKON 1
MOKa3aTeIbHON (hYHKIIHA,
TPUTOHOMETPUUECKUX (PYHKIIHI C
dbopmynamu, KOTOPBIMHU OHU 3a]1aHBbI;
HaXOJUTh MO rpaduKy MpUOIUKEHHO
3HauYeHUA (PYHKIMU B 3aJJaHHBIX TOYKAX;
OTIpEJIENIATh MO TpaduKy cBOMCTBA HYyHKIIUU
(HynH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXYTKA MOHOTOHHOCTH, HauOOJIbIINE U
HaMMEHbIIIVE 3HAYEHUS U T.I1.);

CTPOUTH ICKU3 rpaduka PyHKIHUH,
YIOBJIETBOPSIOLIEH TPUBEACHHOMY HA0Opy
yCIOBUH (ITPOMEXKYTKH BO3pacTaHus /
yObIBaHMs, 3HAUCHHE PYHKIIMU B 33JIaHHON
TOYKE, TOUYKH IKCTPEMYMOB H T.]1.).

NPONOPYUOHAILHOCMb, TUHENIHASA, K8AOPAMUYUHAS,
Jloeapugmuyeckas u noKasamenbHas QyHKyuu,
mpueoHoMempuiecKue QyHKyuu,

— onpeodensamov 3HaueHue GYHKYUU no 3HA4eHuo
apeymenma npu pasiuyHulx cnocooax 3a0aHus
dyukyuu,;

— cmpoumb epaghuru u3y4eHHbIX QYHKYULL

— OnuUcwHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX CTLYUASX
no gopmyne nogedeHue u couUcmea YyHKyutl,
Haxooums no epagpuxy GyHKyuu Hauboavuiue u
HaumMeHbuUue 3HAYeHUs1,

— cmpoumsv 3CKU3 epaghuxa yukyuu,
yooesnemeopsrouell nPpueeodeHHoMy Habopy
YCA08UTL (NPOMEIHCYMKU 803PACMAHUS/YObIBAHUS,
3HaueHue PYHKYUU 8 3a0aHHOL MOUYKe, MOUKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU QYHKYUU U
m.o.);

— pewiams ypagHeHus, npocmetiuiue CUcmembvl
VPABHeHUll, UCNOJIb3YSL CBOUCMBA DYHKYULL U UX
epaguxos.

B noeceonesnoit scuznu u npu uzyuenuu opyzux

YUEOHBIX NPeOMemos:

— onpedensimv no 2paguKram U UCNoib308ams O
peutenus NPUKIAOHbIX 3a0a4 CBOUCMBA PealbHbIX
npoyeccos u 3asgucumocmell (Hauborvuiue u
HauMeHbuue 3HA4eHUsl, NPOMENCYMKU
803pacmanusl u yovl8aHus yHKYuU,
NPOMEINCYMKU 3HAKONOCMOAHCMBA, ACUMNINOMbI,
nepuoo u m.n.);

— UHMepnpemupos8ams CeolCmeda 8 KOHmeKcme

12



B noeceoneenoii scuznu u npu usyuenuu

opyz2ux npeomemos:

— ONpEeAeNATh Mo rpadukaM CBONCTBA
peaNbHBIX POLIECCOB U 3aBUCUMOCTEN
(HanOobIlIMe U HAaMMEHbIIINE 3HAYCHHUS,
IPOMEKYTKU BO3pACTaHUA U YOBIBAHMUS,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.11.);

— UMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPAKTUYECKON CUTYaIluU

KOHKPEemHOU NPAKMUYeckou Cumyayuu,

— omnpeodensamv no epaguxam npocmeuuiue
Xapaxmepucmuku nepuooudecKux npoyeccos 8
buono2uU, IKOHOMUKe, MY3blKe, PAOUOCEA3U U Op.
(amnaumyoa, nepuoo u m.n.)

5. DjaeMeHTBI
MATEMATHYECKOI0
aHAJIN32

— OmnepupoBaTh Ha 6a30BOM YPOBHE
HOHSTUSMU: IPOU3BOIHAS QYHKIIUHU B TOUKE,
KacaresbHas K rpaduky QyHKIINH,
pou3BOHAS (PYHKIIUU;

— OIpEAeATh 3HAU€HHE MPOU3BOJHOM
(GYHKUIHH B TOUYKE N0 U300paKEHUIO
KacaTeJbHOHM K rpaduKy, MPOBEIECHHOMN B
ATOM TOUKE;

— pelIaTh HECJIOXKHbIE 3a7a4l Ha IPUMEHEHHE
CBSI3U MEXAY POMEXYTKaMU MOHOTOHHOCTH
Y TOYKaMU 3KCTpeMyMma PYHKIHMH, C OJJHOU
CTOPOHBI, U IPOMEKYTKAMHU
3HAKOIOCTOSIHCTBA U HYJISIMH IPOU3BOIHOM
3TON (PYHKIUH — C IPYTOM.

B noeceonesnoii ycusznu u npu uzyuyenuu

opy2ux npeomemos:

— TOJIB3YACH Tpadukamu, CpaBHUBATH
CKOPOCTHU BO3pacTaHus (pocTa, MOBBIILIEHUS,
YBEJIMYEHUS U T.II1.) WIH CKOPOCTU yOBIBaAHHUS
(mageHusi, CHU>KEHHS, YMEHBIIECHHUS U T.I1.)

— Onepuposamv NOHAMUAMU. NPOUIBOOHASL
@YHKYUU 8 MOUKe, KAacamenbHas K pagpuxy
@dyHKyuU, nPou3800HAsT PYHKYUU,

—  BLIYUCTAMb NPOU3BOOHYIO OOHOYJIEHA,
MHO20YJIEHA, K8AOPAMHO20 KOPHS, NPOU3EOOHYIO
CYMMbL PYHKYUL,

—  BLIYUCTAMb NPOU3BOOHBLE DNIEMEHMAPHBIX
DYHKYUU U Ux KOMOUHAYULU, UCNONL3YS
CNpagouHble MAmepuabl,

— uccneo0o8ams 8 NPOCMeUuUx CIy4asax QyHKyuy Ha
MOHOMOHHOCMb, HAX0OUMb HAUOOIbUILE U
HauMeHbuue 3Ha4eHus YYHKYuLl, Cmpoums
epaghuru MHO204IeHO8 U NPOCMEULUUX
PAYUOHATBHBIX DYHKYUL C UCNONIb308AHUEM
annapama Mamemamuiecko2o aHaiu3d.

B noeceonesnoii ycusznu u npu uzyuyenuu opy2ux

YUEOHBIX nPeOMemos:

— pewiams NPuKIaoHble 3a0a4u u3 6uUon02ul,
@QUIUKU, XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8,
CBA3AHHbIE C UCCTIe008AHUEM XAPAKMEPUCTIUK
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BEJIMYMH B PEAIBHBIX POLECCAX;
COOTHOCHTH TpahKH peaabHbIX MPOIIECCOB U
3aBUCUMOCTEH C UX OIMMCAHUSIMHU,
BKJIIOYAIOIIMMU XapaKTEPUCTUKHU CKOPOCTH
n3MeHeHus (OBICTPBIN POCT, IIJIaBHOE
MIOHWYKEHUE U T.I1.);

WCITOJIB30BaTh TPa(hMKU peaTbHBIX MPOIIECCOB
JUISL PELICHUST HECJIOKHBIX IMPUKJIIATHBIX
3a/1a4, B TOM YHUCJIE ONpeaeisisi o rpaduxy
CKOPOCTH X0J1a Impoliecca

PEATIBHbIX NPOYUECCOS, HAX0XCOeHUeM HauboIbuux
U HAUMEHbUWIUX SHGHQHMMV, CKopocmu U YCKOpEHUA
um.n.,;

UHmepnpemupoeamos NOJy4€HHble pe3)ibnidimabl

6. CraTucruka u
TEOPUA BEPOSITHOCTEH,
JIOTHKA U
KOMOMHATOpPHKA

OmnepupoBath Ha 6a30BOM ypOBHE
OCHOBHBIMHU OIMCATEIILHBIMA
XapaKTepUCTUKaMH YUCIOBOTO Habopa:
cpenHee apupMeTuIecKoe, MeIMaHa,
HauOoJbllIee U HAUMEHbLIEE 3HAUCHNUS;
ornepupoBaTh Ha 0a30BOM YpOBHE
MNOHATUSIMU: YAaCTOTA U BEPOSITHOCTD
COOBITHS, CITy4aiiHBINA BBIOOP, OTIBITHI C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH;

BBIUUCIISTH BEPOSITHOCTU COOBITUN HA OCHOBE
NOJICYETa YHCIIa UCXO0B.

B noeceonesnoii scuznu u npu uzyueHuu
opyzaux npeomemos:

OLICHUBATh U CPABHUBATH B IPOCTBIX CIIydasx
BEPOSITHOCTU COOBITUI B pEabHON KU3HH;
YUTAaTh, COIIOCTABIIATH, CDABHUBATD,
MHTEPIIPETUPOBATD B IMPOCTHIX CIIydasx
peanpHbIe JaHHBIE, IPEACTABICHHBIE B BUJIE
TabnuIl, TuarpamMm, rpadukoB

Hmems npedcmasnenue 0 OUCKPEmMubIX U
HENnpepvleHbIX CAYHAUHbIX GETUYUHAX U
pacnpeoeieHusx, 0 He3A8UCUMOCMU CTLYYAUHBIX
GEUYUH,

umMemsb npedcmasienue 0 Mamemamuyeckom
0HCUOAHUU U OUCNEPCUU CTYHAUHBIX BETIUYUH,
umMems npeocmaeienue 0 HOpMAaibHOM
pacnpeoeieHuu u npUmMepax HoOpMaibHO
PAcnpeoeieHHbIX CIYUAUHBIX 8ENUYUH,
HOHUMAMb CYMb 3AKOHA OOIbUIUX YUCET U
8b100POUHO20 MEMOOA UMEPEHUSL
8eposimHocmel;

umemsv npedcmasieHue 00 YCl08HOl
BEPOSMHOCMU U O NOJIHOU 8ePOSIMHOCTIU,
NPUMEHSIMb UX 8 PeuleHUU 3a0ay,

uUMemsb NPeOCMasieHUe 0 BANCHBIX YACTIHBIX
8UOAX pacnpedeieHuli U NPUMEHAMb UX 8
pewenuu 3a0a4;

uUMemsb npedCcmasieHue 0 Koppeisyuu Ciy4atiHvlx
BeUYUH, O TUHEUHOU pecpecCull.

14



B noeceonesnoit scuznu u npu uzyuenuu Opyux
npeomemog:

BLIYUCTIAIMb UIU OYEHUBAMb 8EPOSMHOCIU
CcOOLIMULL 8 PEATIbHOU HCUZHU,

8b1OUPaAMb NOOX00sUUE MEMOObL NPeOCMABIeHUs
U 06pabomKu OAHHLIX,

YyMemb peulamsv HeCa04CHbIe 3a0ayu Ha
npuMeHeHue 3aKOHa OONbWUX YUcCel 8
COYUOTI02UU, CIMPAXOBAHUU, 30PABOOXPAHEHUU,
obecneuenuu 6e30NaACHOCMU HACENeHUs 8
Upe3BbIYAUHBIX CUMYAYUSX

7. TekcTOBBIC 32a4H

PemaTe HeC0XHBIC TEKCTOBBIC 3aaul
pPa3HBIX THUIIOB;

aHAM3UPOBATh YCIOBHE 3a7a4H, TIPH
HEOOXOJMMOCTH CTPOUTH JIJIS €€ PeIIeHUS
MaTEeMaTHYECKYIO0 MOJICITb;

MMOHMMATh M UCIIOJIH30BATh JIJIS PEIICHUS
3a1a9u HHGOPMAITHIO, MPEICTABICHHYIO B
BHUJIC TEKCTOBOM M CUMBOJIbHOM 3aIIMCH,
CXEM, Ta0JIHII, TuarpaMm, rpaguKoB,
PHCYHKOB;

JIEHCTBOBATH I10 AITOPUTMY, COJIEPIKAIEMYCS
B YCIIOBHH 33/1a4H;

WCITIOJIB30BATh JIOTUYECKUE PACCYKACHUS TIPH
pEIICHNH 3a/1a4H;

paboTath ¢ U30BITOYHBIMU YCITOBUSMH,
BBIOMpAst U3 Bcel nHGOpMaIiK, TaHHbIE,
HEOOXOIMMBIC ISl PEIICHUS 3a/1a4H;
OCYIIECTBIIATH HECIIOXKHBIN ITepedop
BO3MOYKHBIX PEIICHHIA, BRIOUPAs W3 HUX

Pewams 3a0auu paznvix munos, 6 mom uucie
3a0a4u NOBLIULEHHOU MPYOHOCUL,

8b1OUPAMb ONMUMATLHBIU MEMOO PeuleHus
3a0a4u, paccmampusdas pa3iudtsvle Memoobl,
CMpoums MOOelb peuleHust 3a0a4u, nPosooOUnty
00Ka3amenvHble PACCYHCOEHUS,

pewams 3a0a4u, mpedyrouue nepebopa
BAPUAHMO8, NPOBEPKU YCA08ULL, 8blO0PA
ONMUMATBLHO20 Pe3ybmama,

AHATUZUPOBATL U UHMEPNPEeMUPO8Amb
pe3yibmamol 8 KOHMeKcme YClo8us 3a0adu,
8b1OUPAMb peuletus, He npomusopedaujue
KOHMEeKCmy;

nepesooums npu peuleHuu 3a0asu UHGopmMayuro
U3 0OHOU hopMmbl 8 OpY2Yio, UCNONb3YSL NPU
HeoOxo0uMocmu cxemol, madauysl, epapuxu,
ouazpammol,

B noeceonesnoii ycusnu u npu uzyuenuu opy2ux
npeomemoe:
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ONITUMAJIEHOE TI0O KPUTEPHSIM,
c(OpMyITUPOBAHHBIM B YCIIOBUU;
aHAIIM3UPOBATh U HHTEPIPETUPOBATH
MIOJTyYEHHBIC PEIICHHUSI B KOHTEKCTE YCIOBUS
3a/1a4¥, BEIOMPATh PEIICHHUS, HE
IPOTUBOpEYAINE KOHTCKCTY;

periaTh 3aa49u Ha pacueT CTOMMOCTH
MOKYTIOK, YCIIYT, O€3/0K | T.I1.;

peraTh HECIOXKHBIC 3a/1a9H, CBSI3aHHBIC C
JIOJICBBIM Y9aCTHEM BO BIIAJICHUU (HUPMOIA,
MPEANPUATACM, HSJIBIYKUMOCTBIO;

penIaTh 3aa4n Ha TIPOCTHIC TIPOIICHTHI
(cucTeMbl CKHJIOK, KOMUCCHH) U Ha
BBIYHCIICHUE CIIOKHBIX MPOIIEHTOB B
Pa3IUYHBIX CXEMax BKJIAJI0B, KPEIUTOB H
UTIOTEK;

pemaTh IpakKTHIECKUE 3a/1a4H, TPEOYOIIHe
WCITOJIb30BAHUS OTPUIIATEIILHBIX YUCEN: Ha
OTpe/ieTIeHNE TeMIIepaTyphl, Ha OMpeIeIeHNE
MOJIOKEHHS] HA BpEMEHHOM ocH (110 Hamiel
9pBI U TIOCTIE), Ha JIBIXKEHUE JIEHEKHBIX
CpeacTB (IIPUX0J1/pacxo/), Ha ONpeAcIICHUE
TJTyOWHBI/BBICOTHI U T.11.;

WCITOJIB30BaTh MOHATHE MacIITada Jis
HaXOXKJCHUS PACCTOSIHUIA M JUTHH Ha KapTax,
IJIaHaX MECTHOCTH, TJIAHaX TTOMEIICHUH,
BBIKpOIKax, Mpu paboTe Ha KOMIBIOTEPE U
T.I1.

B noeceonesnoii yscusznu u npu uzyuyenuu

opy2ux npeomemos:

— peuwambsb npakmuiecKkue 3a0a4u U 3a0a4u u3

opy2ux npeomemos
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pemaTb HCCIOKHBIC ITIPAKTUICCKUC 3ada4U,
BO3HUKAIOIIWC B CUTYAHAX HOBCGHHCBHOﬁ
KHU3HHU

8. I'eometpust

OnepupoBath Ha 6a30BOM ypOBHE
MOHATUSIMU: TOYKA, MpsAMasi, INIOCKOCTh B
MPOCTPAHCTBE, NAPALICIBHOCTD U
MEPICHANKYIIPHOCTh TPSIMBIX U
IIOCKOCTEH;

pacno3HaBaTh OCHOBHBIE BUbI
MHOTOTPaHHHUKOB (MIpH3Ma, MUpaMUIa,
MPSIMOYTOJIbHBIN TapaJijIesienuIe]l, Kyo);
n300paxarh U3ydaemble (PUTYpbl OT PYKH U C
IPUMEHEHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

JienaTh (BBIHOCHBIE) TUIOCKUE YEPTEXKH U3
PUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYpP: BU]T
CBEpXY, COOKY, CHUZY;

U3BJIEKATh UH(HOPMAITHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
dburypax, npeJcTaBICHHYIO Ha YepTexKax u
pPHUCYHKaX;

npuMeHsaTh Teopemy [ludaropa npu
BBIYHCIICHUH 3JIEMEHTOB CTEPEOMETPUUECKUX
duryp;

HaXOAUTh 00bEMBI U TUIOLIAIN TOBEPXHOCTEH
IPOCTEHIINX MHOTOIPAHHUKOB C
npuMeHeHueM Gopmy;

pacno3HaBaTh OCHOBHBIE BUABI TN
BpauieHus (KoOHyc, HWIMHAP, cdepa U map);
HaXO0JUTh 00bEMBI U TUIONIAIN TIOBEPXHOCTEN

Onepuposams NOHAMUAMU. MOYKA, NPIMAZL,
NJIOCKOCHb 8 NPOCMPAHCMEe, NAPaiieibHOCb U
NePNeHOUKYIAPHOCIb NPSAMBIX U NIIOCKOCEl;
npUMeHsAmbs OJisl peueHus 3a0ay 2eomempuyecKue
Gaxmol, eciu ycious npuMeHeHus 3a0anbl 8
A68HOU hopme;

pewams 3a0a4u Ha HAX0XHCOeHUe
2e0MempU4eCcKuUx 8eIUudUHr no 0opa3yam uiu
AnCOPUMMAM;

denamsb (8bIHOCHbIE) NIOCKUE YEPMENCU U3
PUCYHKOB 00BEMHBIX hucyp, 8 mom yuciue
pucosamnw 8U0 c8epxy, COOKY, Cmpoums ceueHusl
MHO202PAHHUKOB,

U38IeKamb, UHMEPNPemuposams u
npeobpazosvieams UHHOPMAYUIO O
2eomempudecKux pucypax, npeocmasieHHyo Ha
yepmeosicax;

NpUMeHsAMb 2eomempuyieckue hakxmol 05
peuteHus 3a0ay, 8 Mom Yucie npeonoaacarouux
HeCKOIbKO UWA208 PeuleHusl;

ONUCHIBAMb B3AUMHOE PACNOJIONCEHUE NPAMBIX U
NJIOCKOCmell 8 NPOCMPAHCMEe,

Gdopmynuposams c80UCMEA U NPUHAKU Puyp;
00KA3bI8AMb 2eOMeMPUYECKUEe YMBEPIHCOCHU
61a0emsb CManOapmuou Kiaccupuxayuetl
NPOCMPAHCMBEHHBIX Yueyp (MUpamuobvl, NPU3Mbl,
napasiienenuneovl);
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IPOCTEHINNX MHOIOIPAHHUKOB U TEIl — Haxooums 06vembl U NIOWAdU No8epPXHOCmel

BpaIeHUs C IpUMEHEHUEM (HOPMYI. 2eoMempudecKux mej ¢ NpUMeHeHuem GopmyJ,
B noeceoneenoit scuznu u npu uzyuenuu —  BbIYUCTIAMb PACCMOSAHUS U V2ilbl 6
opyz2ux npeomemos: npocmpancmee.
— COOTHOCUTH aOCTPAKTHBIE TEOMETPUUECKHUE B noeceomnegnoi ycuznu u npu uzyueHuu opyux
MOHATUS ¥ (PaKThI C peaJTbHBIMU npeomemoe:
KM3HCHHBIMU OOBCKTAMHU U CUTYaLHsIMH; —  UCNOJIb308aMb CBOUCBA 2e0MeMPUYECKUX Pueyp
— HCIOJIb30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX 0J151 peuleHus 3a0a4 npaKmu4ecko2o xapakmepa u
T€OMETPUYECKUX (QUTYD JJIS PELIEHUS 3a0ay u3z opyeux oobaracmeri 3HAHUl

TUIIOBBIX 33/1a4 MPAKTUYECKOTO COACPHKAHUS;

— COOTHOCHTB ILIOIIAIN TOBEPXHOCTEN TEI
OJIMHAKOBOM (POPMBI pa3IMYHOIO pa3Mepa;

— COOTHOCHUTH 00bEMBI COCYJIOB OJJUHAKOBOM
(GOpMBbI pa3IUUHOTO pa3Mepa;

— OLEHUBATh POpPMY NPABUIBHOTO
MHOTOIPaHHHKA MOCIIE CIIUJIOB, CPE30B U T.II.
(ompeaensTh KOJIMYECTBO BEPIIHH, pedep U
IpaHel MOJyYEeHHbIX MHOTOTPAHHUKOB)

— OmnepupoBath Ha 0a30BOM ypOBHE MOHATUEM | — Onepuposame nonamuamu 0ekapmoBvl KOOPOUHANMbL
JACKaApTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, 6 npocmpancmee, 6eKmop, MoOyJb 6eKmopa,
— HaXOAUTh KOOPJMHATHI BEPIIMH Ky0a 1 PABEHCMBO 8EeKMOPOS, KOOPOUHAMbL BEKMOPA, V2Ol

NPSAMOYTOJIBHOTO NapaslieNenuea MedHcOy 8eKMopamu, CKAIAPHOe NPou3eedeHue
8EeKMOpPO08, KOJIUHeapHble 6eKMOpbl;

9. BekTopbl M —  HAX00umv paccmosiHue mexcoy 08ymMs mouKamu,

KOOPIUHATHI B CYMMY 8eKMOPO8 U Npou3gedenue 6eKmopa Ha 4ucio,

MPOCTPAHCTBE V2ol Med#cOy 8eKmopami, CKAIAPHOe Npoussedenue,
PAcKIa0bl8amsb 8eKmMop no 08YM HeKOIUHEaAPHbIM
gexmopam;

— 3a0aambv NJIOCKOCMb YPAaBHEeHUeM 8 0eKapmosou
cucmeme KoopouHam,

— pewams npocmetiuiue 3a40a4u 66e0eHuem




6EKMOPHO20 bazuca

OnuceIBaTh OTACJIBHBIC BBIAAIOIIHNCC
PE3YIIbTATHI, IIOJIYUYCHHBIC B XOIC PA3BUTHA
MAaTCMATUKH KaK HAYKH,

— Ilpeocmasnamo 6x1a0 8b10AIOUUXCSL
MAMeMamuKos8 8 pa3gumue Mamemamuxu u UHbLX
Hayuuvix ooaracmel;

;«%TI;I;:;(;I:/:(?I 3HATh MPUMEPHI MATEMATUUYECKUX OTKPBITUI | — HOHUMAMb POlb MAMEMAMUKU 8 PA3GUMUL
Y UX aBTOPOB B CBSI3U C OTEUYECTBECHHOMN U Poccuu
BCEMUPHOU UCTOPHUEN;
MMOHUMATh POJIb MATEMATUKHU B Pa3BUTUHU
Poccun
[IpuMEHSTh U3BECTHBIE METOIbI IPU —  Hcnonvzosamv ocHo8HbIE MENMOObL
pEeLICHUH CTAaHAAPTHBIX MAaTEMATUYECKUX doxaszamenbcmea, nposoouUms 0OKA3AMeNbCmMae0 U
3aj1a4; 8bINOJIHAMb ONPOBEPHCEHUE,
3aMeydaTh U XapaKTepru30BaTh NPUMEHSIMb OCHOBHbLE MEMOObL PeULeHUs]
MaTeMaTHYECKHe 3aKOHOMEPHOCTH B mamemamuyeckux 3a0ay;
11. MeTtoabl OKpY>Karolei J1eHCTBUTEIbHOCTH; HA 0CHO8E MamMmemMamuieckKux 3aKOHoMepHoCmel 8
MaTeMaTHKH npupooe Xapakxmepuzosams Kpacomy u

IIPUBOJUTH IPUMEPHI MATEMaTHYECKUX
3aKOHOMEPHOCTEN B IIPUPOJE, B TOM YHCIIE
XapaKkTEepU3yIOLIUX KPacoTy U COBEPILIEHCTBO
OKPY’KAIOLIEro MUpPa U MPOU3BEICHUIM
HCKYCCTBA

COBEPULEHCTNBO OKPYHCAIOUWEe20 MUPa U
npousseodeHuUll UCKYCCmea,

npUMeHsamsb npocmetiuiue NPocpamMmHsle cpeocmea u
9JIeKMPOHHO-KOMMYHUKAYUOHHBIE CUCTEMbl NPU
peueHuy MmamemamuidecKux 3a0ay
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3. Conepxxkanue y4eOHOro npeamera «MaremaTnka: ajredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJIHN3a, TeOMETPHU»

AJire0pa ¥ HaYaJ1a MATEMATHYECKOI'0 aHAJIN3A
Yuciia ¥ YMCJI0BbIC BbIPAKEHUS

Kopens crenenn N > 1 m ero cBoictBa. CTeneHp C palMOHAIBHBIM IIOKAa3aTellieM M €€ CBOWCTBA. [lonamue o cmeneHu c
oelicmeumenbHblM NoKa3ameinem.

[Tonsitue norapupma uucna. JJecATUUHBI U HaTypanbHBIN JIOTapU(PMBbI, YUCIO €. BpluncieHne AECATUYHBIX M HaTypalbHbIX
Jorapu(MoB Ha KanbKysiTope. Ponb no2apugmos 6 pacuiupenuu npakmuieckux 603MONCHOCHEN eCMeCm8eHHbIX HAYK.

Pannannas mepa yrina. CuHyC, KOCUHYC, TAHT€HC U KOTAaHI'€HC YHCIa. APKCUHYC, apKKOCUHYC, aPKTaHI'€HC, APKKOTAaHT'€HC YUCIIA.

KomnnekcHoe uncio. AnreOpandeckast popma KOMIUIEKCHOTO yncia. JlelcTBUTEIbHASS U MHUMAsl YacTh KOMILJIEKCHOTO YHCIIa.
ConpsKkeHHbIE KOMIUIEKCHBIE YUCIIA, PABHBIE KOMIUIEKCHBIE YHCIA.

ToxkaecTBeHHBIE IPeodpa3oBaHUA

MHorowieH ¢ OnHOM NepeMeHHOM. JlenuMocTh MHOrowieHoB. llenble KOpHM MHOroudjieHa € IENbIMU KO3 (PUIMEHTaMU.
Pemienne nenoro anredpamyeckoro ypaBHeHus. OCHOBHasi Teopema anreopbl (0e3 gokazaTenbcTBa). UHMCIIO KOpHEH MHOTrOYJIeHa.
bunom HeroToHa.

CaoiicTBa KkopHe#l, cteneHei u yorapudmoB. [IpeoOpazoBaHusi MPOCTEHUIINX BBIpAKEHUN, COAEPKAIIMX KOPHH, CTENIEHU W
JgorapupMsl.

OcCHOBHBIE TpUTrOHOMETpUUYECKHE ToxaecTBa. Popmyibl npuBeaeHus. [IpeoOpazoBaHUs TPUTOHOMETPUUECKHUX BBIPAKECHUU.
Cunyc, KOCUHYC U MAH2EHC CYMMbL U pasHocmu 08yxX yanos. Tpuconomempuueckue ghynkyuu 0gounoco yena. Illpeobpasosanus cymm
MPULOHOMEMPUYECKUX QYHKYUL 8 npoussedenue u oopammusie npeobpaszosanus. Buipasxcenue mpuzonomempuueckux Qyukyutl yepes
manzenc noiosuHHo20 apaymenma. Ilpeobpazosanus evipasxicenuil, cooepicawjux oobpammuvlie mpueoHomempuieckue QyHKyuu.
YpaBHeHUs U HEPABEHCTBA

Pemenne panMoHaNbHBIX, HpPpAlMOHATIBHBIX, MOKA3aTEIbHBIX, JOTApU(PMHUUECKUX, TPUTOHOMETPUUECKUX YpaBHEHUH H
HEPABEHCTB, a TAK)KE UX CUCTEM.

OCHOBHBIE NIPUEMBI PEUIEHUS CHCTEM YpPABHEHHWI: MOJCTAHOBKA, CIOKEHWE, BBEACHUE HOBBIX NMEPEMEHHBIX. PaBHOCHIIBHOCTH
YPaBHEHUM, HEPABEHCTB U CUCTEM. PerieHne cucremsl ypaBHEHUM C ABYMsI HEM3BECTHBIMU. PemieHne cucteMbl HEPaBEHCTB C OJHOM
HEU3BECTHOU.

Hcnonb3oBanue cBOMCTB U TpadukoB GyHKIMN MpU PEIICeHUHd YPAaBHEHHUM W HepaBeHCTB. MeToa nHTepBaioB. M3o0paxkeHnue Ha
KOOPAMHATHOM IIJIOCKOCTY MHOKECTBA PEIICHNUN YPaBHEHUM, HEPABEHCTB.
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[IpumMeHeHne MaTeMaTUYECKUX METOJOB JUIsl PELICHUsl COACpXKATENbHBIX 3aad M3 PA3IMYHbIX 00JacTeil HayKH U MPAKTHUKH.
HNHuTtepriperanys pe3ysbraTa, y4eT peaabHbIX OTPAHUYECHUN.
DOyHKIUU

[Monsitue ¢ynxnuu. OOnacTs ompeneneHus U obmacte 3HaueHuwid. ['papuk ¢ynkmuu. [loctpoenne rpadukoB GyHKIH,
3aJJaHHBIX pPa3MUYHBIMU crioco0amu. CBoicTBa (QyHKIMNA: MOHOTOHHOCTh, YETHOCTh M HEUETHOCTh, MEPUOIUYHOCTH. [IpoMexyTku
BO3pacTaHus U yObIBaHMs, HAUOOJIbIIIee M HauMeHbIlee 3HaueHus! GpyHkuuu. [Ipumepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEH B peaibHbIX
IpoIeccax u sIBICHUAX.

Crnoxnast ¢pynknus. Bzaumuo oOpatasie Gynkiuu. O0IacTs onpeneraceHuss U o01acTh 3HaueHu oOpaTHOU QyHkiuu. ['paduku
B3aMMHO 00paTHbIX GyHKIMN. Haxoxaenue ¢pyHkiuu, oOpaTHOM TaHHOM.

[TpeoOpa3zoBanus rpauKOB: CABUT U PACTSKEHHUE BJIOJIb OCEH KOOPAMHAT, CAMMETPHUSI OTHOCUTEIILHO OCEH KOOpJUHAT, Havaja
KOOpAMHAT U INPSIMOH Y = X.

. _k . N
Jluneitnas v kBaapatuyHas GyHKIUU, QyHKIMS Y =— UX cBOMcCTBa U rpaduku. ['paduk npoOHO-TMHEITHON QYHKITUH.
X

CrenenHas QyHKIHS ¢ HATypadbHBIM MOKa3aTeneM, Gynkuus Y =Yx , ux cBoiictsa u rpaduku.

Tpuronomerpruyeckne PyHKIUHU, UX CBOMCTBA U Irpaduku. OOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIMM, KX CBOMCTBA U TpauKH.

[Toka3zaTenbHas u Jjorapupmuueckas GQyHKUINU, UX CBOMCTBA U rpaduKH.

IIpeaesa u HenpepbIBHOCTL (PYHKIUH

[TonsiTue 0 HenmpephIBHOCTU (YHKIMH. Teopema 0 IpoMeXYTOUHOM 3HAU€HUHU (QYHKIUH.

[Tonsitue o npenene ¢ynkuuu. [Ipenen ¢yHkuM B Touke M Ha OeckOHEUHOCTH. CBsI3b MEXKIY CYILIECTBOBaHUEM Ipejeia U
HENpepbhIBHOCThIO (GyHKIMU. [Ipenen cymMmbl, NpOM3BENEHUS M YACTHOrO. [ OpHU30HTaNbHBIE U BEPTUKAIbHBIE WU HAKIOHHbLIE
ACUMIITOTHI.

IpousBoaHasn

[lonarue o kacatenbHOM K Tpaduky GyHKIMUA. YpaBHEHHE KacaTtenbHOW. OmpenesieHHe MPOU3BOAHON (PYHKIIMH.
['eomerpuyeckuil U (uanyeckuili cMmbIciabl Mpou3BogHON. [IpomsBonHas crenenHoi (yHkiuu. IIpou3BoaHBIE CyMMBI, Pa3HOCTH,
pOU3BeEHUS U YacTHOTO (pyHKIMiA. [[pon3BOHBIE OCHOBHBIX ieMeHTapHbIX QPyHKIUH. [Ipon3BoiHas cnoxxHON QyHKIIMH.

Bropas mpousBojHasg, ee reoMerpuueckui u Quznueckuil cmbicabl. Teopema Jlarpawxka. [IpumeHnenue nepBoil U BTOpOU
MPOU3BOJIHBIX K UCCIIEIOBaHMIO (DYHKIIUU U TOCTpOeHU0 rpaduka. Jugppepenyuanvroe ypagnenue 2apmMoHU4eCKUX KOa1eOaHull.

Hcnonb3oBaHue IMPOU3BOJHOW IIPU PELICHUM YPAaBHEHUM U HEPABEHCTB. PelleHWe TEKCTOBBIX 3a7ay Ha HaxXO0XKICHUE
HanOOJIbIINX U HAUMEHBIINX 3HAUYCHUN.

HNurerpan
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[lnomans kpuBoiMHEWHOW Tpameuud. WMHTerpan kak mnpenen cymmbl. [lepBooOpasznas. IlepBooOpasHble OCHOBHBIX
aneMeHTapHbIX pyHkuuid. [IpaBuna Beraucnenus neppoodpasueix. @opmyna Herotona-JleitOnuma.

[Tpumepsl IpUMEHEHUs UHTErpaia B (pU3UKe U TEOMETPHUH.

BeposiTHOCTH U CTATHCTHKA

[IpencraBieHne NaHHBIX, MX YHUCIOBBIE XapakTepuUCTUKU. Tabmuipl u nuarpammbl. Ciydaiineiii BeiOOp. WHTepnperanms
CTaTHUCTUYECKUX HaHHBIX M HX XapakTepucTuk. CiydaiiHble COOBITHS W BEpOSATHOCTb. Brrumcnenme BepositHocTell. [lepebGop
BApUAHTOB U JJIEMEHThl KOMOMHATOPHKHU ((POpMyJbl YHClIa MEPECTaHOBOK, pa3MEUICHHM M codeTaHUil snemMeHTOB). McmbiTaHus
bepnymu. CiydaiiHple BEJIMUMHBI U UX XapaKTEPUCTUKHU. YacToTa U BEpOSATHOCTh. 3aKOH O0JbIIMX yuces. OneHka BeposiTHOCTEH
HACTYIUIEHHSI COOBITUI B MPOCTEUIINX MPAKTUYECKUX CUTYaLUsX.

Jloruka u MHOKecTBa

TeopeTnKo-MHOKECTBEHHBIE TMOHITHS: MHOXXECTBO, 3JIEMEHT MHO)KecTBa. CTaHIapTHbIE O0O3HAUEHUS UYUCIOBBIX MHOKECTB.
[Tycroe MHOXecTBO U ero obo3HaueHue. [logmuoxecTBo. OObeUHEHNE U TIEPECEUCHIE MHOKECTB.

MtrocTpanysi OTHOIIEHU MEXly MHOKECTBAMM C IIOMOIIBIO AUarpaMm Diliepa.

DneMeHThl Joruku. OnpeseneHus u Teopembl. Teopema, oOpaTHas qaHHOM. J[okazatenbcTBO. Jloka3aTenbcTBO OT MPOTUBHOTO.
[Ipumep 1 KOHTpIIPUMED.

MaremaTiKa B MCTOPUYECKOM PAa3BUTHU

HcTtopust pa3BUTHUS OHATHUS YKMCIIa: KOMIUIEKCHBIE YMCia, KOpHU N-il cteneHu. Mctopust Bonpoca 0 HaxoxAeHUH (GOpMyIT KOpHEH
anredpanueckux ypaBHeHuil. @opmynsl Kapgano. OcHoBHas Teopema anreOpsl. Mctopus paszsutus anreOpsl: H. Abens, J. besy, K.
l'aycc, Y. I'opuep, H. Tapranssa, II. ®epma, C. @eppo. McTtopus Bonpoca 0 HAXO0XKACHUH KOMIUIEKCHBIX KOPHEW KBAJPATHBIX U
kyonueckux ypaBHenuid: [[x. Kapnano, A. Myap. Hepa3pemmmocTs B pagukanax ypaBHEHUN CTENEHU, OOIbIIECH YeThIpeX.

Uctopust pa3zButus maremarnueckoro ananuza: JI. Komm, JI. Kponekep, 1. Kemnnep, U.Hetoton, I'.JIeiiOuun. Mcropus pazsutus
aorapudmoB u Jorapubmuueckux tadmui: M. bropru, 1. Henep, I'. bpurc, A. Bnakk. Pazsutue Mmaremaruueckoit soruku: Y. Iupc,
®. Opure, x. Benn.

Hctopust pazButusi Teopun BepositHocterd u crtatuctuku: I1. depma, X. Toiirenc, S.bepuymnu, I1. Jlammac, I1. JI. YeOwimes,
N.HproToH.

I'eomerpusn
BBenenue

[IpsiMbie U MIIOCKOCTH B IpocTpaHcTBe. OCHOBHBIC MOHSTHSL CTEPEOMETPHUH (TOUKA, MpsiMasi, IIIOCKOCTh, MPOCTPAHCTBO).
[TepneHAUKYISPHOCTD MPSIMBIX.
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[MapaieJbHOCTh NPAMBIX M IJIOCKOCTEN

Ilepecekaromuecs, mapaulesIbHbIE U CKPELTUBAOIIMECS NIPAMBIE. YTOI MEXAY NMPAMBIMHU B IIPOCTpAHCTBE. [lapannenbHOCTh
IIJIOCKOCTEN, TPU3HAKKA U CBOMCTBA.
IepneHaMKYJIAPHOCTH NPAMBIX H INIOCKOCTEH

[leprieHIMKYISIPHOCTH IPSIMOM U IIJIOCKOCTH, IPU3HAKU U CBOMCTBA. Teopema o Tpex nepneHauKyssipax. llepnenaukyisap n
HAKJIOHHAS. YTOJ MEXIY NPSIMOM U TUNIOCKOCTHIO. [lepneHauKyasaspHOCTh IIJIOCKOCTEN, TPU3HAKA U CBOMCTBA. J|ByIpaHHBIN yroJl,
JIMHENHBIN yTOJI IByTPAHHOTO yIuia. PacCTOsIHUS OT TOUKM JI0 TJIOCKOCTH. PaccTosiHre OT mpsiMOU 10 TIIOCKOCTH. PaccTosinne Mexty
IapajuleNIbHBIMU IUIOCKOCTAMHU. PaccTosiHue MKy CKpEIUBAOIUMUCS IPSIMBIMH.
MHoOrorpaHHuKHU

MHuororpanauku. Bepunsl, pedpa, rpaHi MHOrorpaiHuka. Pazseptka. MHoOrorpansble yribl. Belmykiible MHOTOIpaHHUKH.
[Tpusma, ee ocHOBaHus1, OOKOBBIE pedpa, BbICOTA, OOKOBas MOBEpXHOCTh. [Ipsimast u HakioHHas npu3Ma. [IpaBunbHas npusma.
[Mapannenenunen. Ky6. [Tupamuna, ee ocHoBanne, 00koBble pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. TpeyroyibHas NupaMua.
[TpaBuibHas nupamuja. Y ceueHHas nupamuaa. CuMMeTpun B KyOe, B mapajuienenuree, B npu3Me u nupamuze. [lonstue o
CUMMETPHUU B IPOCTPAHCTBE (LIEHTpaJIbHAs, OCEBas, 3epKayibHast). [[pumepsl cuMMeTpuil B oKpyskaromieMm mupe. CeuyeHus Mpu3Msl,
nupamubl. [IpencraBienne o NpaBUIbHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTa’Ap, NOAEKa3Ap U UKOCABD).
BekTopbl B IpocTpaHcTBE

Bekropel. Monyns BekTopa. PaBeHcTBO BEKTOpPOB. Cll0)KEHHE BEKTOPOB M YMHOKEHUE BEKTOPA HA YUCIIO. YTOJ MEKIY
BekTopamu. KosmmHeapHbie BEKTOpBI. Pa3noxeHnne BEKTOpa N0 IBYM HEKOJUIMHEAPHbIM BeKTOpaM. KoMITaHapHbIE BEKTOPBI.
Pa3noxxenue no TpeM HEKOMILJIAHAPHBIM BEKTOPAM.
MeToa KOOpAMHAT B IPOCTPaHCTBE. I BHKeHUs

KoopanHaTel TOUKH U KOOPAUHATHI BeKTOpa. CKAIIPHOE MPOU3BEICHUE BEKTOPOB. JIBUKEHUS. IEHTPAJIbHASI CHMMETPHSI,
0CEBasi CAMMETpPHs, 3€PKAJIbHAS] CAMMETPHs], ApAJIEIBHBIN IIEPEHOC.
HuauHap, KoOHyC, miap

[Tonstre munuuapa. [lnmomane noepxnoctu nmmHApa. [lonarue konyca. I1nomans noBepxHOCTH KOHYCA. Y CEUEHHBINM KOHYC.
Cdepa u map. YpaBaenue chepsl. BzaumHoe pacronoxenue chepsl B uiockoct. KacarenbHas m1ockocTh k cdepe. [lnomanp
chepsl.
O0bem O0BbeMbI TET

O6beM npsaMoyroapHOro napaiienenunena. O0bemMbl NPSAMON TPU3MbI U HMIMHAPA. OOBEMbI HAKJIOHHOW MPU3MBbI, TUPAMUIBI
u KoHyca. O0beM mapa u miomaas chepbl. O0bEMBI IIAPOBOTO CETMEHTA, IIAPOBOTO CJI0S U MIAPOBOTIO CEKTOPA.
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4. TemaTnuyeckoe MJIAHUPOBAHUE

MaremaTuka: anreﬁpa H HAYAJA MATEMATHIECCKOI0 aHa/In3a, recOMETPpUi.

N3 HUX KOJI-BO

No TeMul KoanuecTBo 4acoB,
qacoB OTBEACHHBIX
HA KOHTPOJIb
1. | ®ynkuuu u rpaduku (azeedpa) 17 1
2. | BBemenue. AKCHOMBI CTEPEOMETPUH U UX CIICACTBUS (eeomempus) 3 )
3. | [MapamiensHOCTh MPSAMBIX | ITIOCKOCTEH (eeomempuist) 16 1
4. | Crenenu u KopHH (ancebpa) 14 1
5. | [lepneHauKyISAPHOCTD MPSIMBIX U TUIOCKOCTEH (eeomempus) 17 1
6. | Iloka3aTtenbHas u jorapupmMudeckas GyHKIUM (areedpa) 17 1
7. | MHOTOTpaHHUKY (2eomempust) 14 1
8. | Tpuronomerpuueckue GpyHkuuu (areedopa) 24 1
9. | TpuroHomeTpuuecKue ypaBHeHuUs (areebpa) 18 1
10. | BexTopsl B IPOCTPAHCTBE (ceomempuisi) 12 1
11. | DneMeHTBI TEOPUU BEPOSATHOCTEN U KOMOUHATOPUKHU (areebpa) 5 i
12 [ToBTOpEeHME Kypca anreOpsl ¥ HaYaJl MATEMaTUYECKOTO aHaJn3a, 18 1
reomeTpuu 3a 10 kiace
Bcero uacoB (5 4. B Hepenmo u3 pacuéra 35 yueOHBIX HEIeIb) 175 10
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MaremaTuka: anreﬁpa H HAYAJA MATEMATHYIECCKOI'0 aHa/In3a, recoMeTpusl.

ba3osbl1ii yposenb 11 kiiace

N3 HUX KOJI-BO

No TeMul KoanuecTBo 4acoB,
qacoB OTBEACHHBIX
HA KOHTPOJIb
1. | HenpepsiBHOCTb ¥ nipenen GyHKIMH (areebpa) 12 )
2. | IpousBonnas ¢hyakimu (areebpa) 13 1
3. | HummHap, koHyc, map (eeomempuist) 16 1
2
4. | IlpumMeHEeHHE POU3BOTHOMN K UCCIIe0BaHMIO GyHKIUH (arneedpa) 28
1
5. | O0béMsl Ten (ceomempuist) 17
1
6. | Uaterpan u nepBooOpasHas (aneedpa) 11
7. | DeMEHTBI TEOPUH BEPOSATHOCTEH M cTaTUCTUKHU (aeebpa) 11 1
8. | KommiekcHbie uncia (anredpa) 5 )
9. | Meroa koopAuHAT B IpOCTpaHCTBE. JBUKEHUS 15 )
10 [ToBTOpeHMe Kypca anreOpsl M Hadajd MaTeMaTHIECKOTO aHaJH3a, 40 2
" | reomeTrpuu 3a 10 — 11 kmacchbr
10
Bcero gacos (5 4. B Hezenmo u3 pacuéra 34 yueOHBIX HECH) 170
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4.1 TemaTu4veckoe MJIAHUPOBaAHHUE

TCMA

COJIEp)KAHUE TEMBI

XAPAKTCPUCTUKA OCHOBHBIX BUAOB ACATCIbHOCTHU YYAIIUXCS

paznen

POrPaMMBI

I'naBa 1. ®yukuun u rpaduxu 17 yacon

1. IToustue
byHKIIIN

OyHKIMS TEPEeMEHHOI X, apryMeHT (QyHKIUU.
OO6nacte ompezaeneHuss U 00JacTh 3HAYCHUH
¢byakuuu.  CrocoObl  3amaHus  (PYHKIUH.
O0benuHeHNE

U IepeceyeHue MHOXeCcTB. 3Haku () u U.
O0603HaYeHUE YUCIOBBIX MHOYKECTB

Bbraucnare 3HaueHWss (QYHKIMKA C TIOMOLIBIO MHUKPOKAJIBKYJISTOPA.
OnpenensiTb, HAXOAUTH M 3aMUCHIBATh (PYHKIINIO, 00JIACTH ONPEACICHHS U
oOmacth 3Ha4YeHUs (YHKIUH. 3aluChiBaTh MHOXKECTBA C TIOMOIIBIO
3HaKOB OOBEIUHEHHUS M MEPECEUCHUS MHOXKECTB. 3aJaBaTh (DYHKIHIO C
noMmoIibo Tadnuibl, rpaduka u Gopmynsl. Ctpouth rpaduk TUHEHHON
¢byHkuuu. 3anuceiBaTh (PYHKIMOHATIBHBIE 3aBUCUMOCTH K TEKCTOBOU
3a/1aye C MPAKTHUYECKUM M T€OMETPUUYECKUM COJEpKaHHEM. 3alUChIBATh
0003Ha- YEHHsS OCHOBHBIX YHCIIOBBIX MHOXecCTB. [IpHBOAMTH mpuMepsI
peaybHBIX SIBICHHHA (MPOIIECCOB), KOJMYECTBEHHBIC XapPaKTCPUCTUKU
KOTOPBIX OINHMCHIBAIOTCS C MOMOMIBIO (PpyHKIMiA. Mcmonb30BaTh TOTOBBIC
KOMITBIOTEPHBIC ~ MPOrpaMMbl  JUI ~ WDIFOCTPAlMM  3aBUCHMOCTEH.
OmnwuceiBaTh CBOMCTBA (YHKIMHU C OMOpPOi Ha ee rpaduk. Ilepeuncnsats
CBOMCTBA (PYHKIIMHU U WITIOCTPUPOBATh UX C IOMOIIBIO rpaduka

2.Ilpsimas,
runepOoa,
napaboma
OKPY>KHOCTh

Koncranra. Jluneitnas ¢yHkuus u ee rpaduxk.
KBagpatuunas GpyHKIus,

¢byukmus  y = k/x. BeprukanbHas u
TOpU30HTANIbHAs acUMOTOTHL.  OnpeneneHus
MIPSIMOH, rUnepooIbl, napabosibl  Kak
TeOMETPHUECKUX MECT TOUEK

dopMynHpOBaTh  ONPENCICHHUS  MPsSMOHM, THUHEpOONBI, MapadoIbI,
OKPY’KHOCTH Y€pe3 COOTBETCTBYIOIME TE€OMETPUYECKHUE MECTA TOYEK.
Ctpouts rpaduk KBaApaTUUHON QYHKIMU U QYHKIUU

y = k/x. CTpouTh BEpTUKAIBbHYIO U TOPU30HTAIBHYIO AaCUMIITOTHI

K rpaduky GyHKIMH y = K/X. 3an0AHATH TaONIMIbI 3HAYSHUN

¢byakuu. HaxonuTe Touky nepecedeHus rpauKoB PyHKIHMA
rpadpuueckd W aHATUTHYECKH. 3a/laBaTh OKPY>KHOCTh YpPaBHEHU- €M.
Haxomute omubku B Tabiuiax, Ha CXEeMaTHYECKUX YepTexax, B
pemenusix. CpaBHUBaTh rpaduku GyHKUMH. [IpUMEHATH KOMIBIOTEPHBIE
MPOrpaMMBbl I TOCTpoeHus rpadukoB. [IpuBOIUTE MPUMEPHI peabHbIX
SABJICHUH (MIPOIIECCOB), KOJMUYECTBEHHbIE XapaKTEPUCTUKU KOTOPBIX
OIMCHIBAIOTCS C TTOMOIIIBIO

JTUHEWHOU, KBaapaTWuyHON (QyHKIMi n ¢yHkumu y = k/x. OnuceiBath
cBOMcTBa (yHKIMH C omnopod Ha ee rpadux. IlepeuncnsaTe cBoicTBa
(YHKIMH ¥ WIUTIOCTPUPOBATh MX C MOMOIIBIO Ipaduka




3.
HenpepbiBHOCTH
¥ MOHOTOH-
HOCTh ()YHKIIHHA

[loHsATHS HENpPEPHIBHOCTH, MOHOTOHHOCTH U
pa3pbiBa byHKIUY. KycouHno-3anannbie
¢ynkuuu. OkpecTHOCTh TOUkH. DyHKIMU y =

[X]

nu y={x}. Teopema 0 HTPOMEKYTOUHOM
3HaueHuH QyHKUUH. Bo3pactanue u yObiBaHue
¢ynkuuu.  [IpomMeXyTkm  MOHOTOHHOCTH.

Pemenne HEPaBCHCTB METOJOM MHTCPBAJIOB.

HaxoauTes HenpepbIBHBIE U pa3pbIBHbIC (YHKINH, €CITU (DYHKIIUU 3a/1aHbI
aHAJIMTUYECKU WM rpadudecku. [IpuBoanTs Npu- MEpbl HENIPEPBIBHBIX U
pa3pbiBHBIX (DyHKIMH. HaxoauTh 3HaYeHUS KYCOUHO-3aaHHBIX (QYHKITUI
U CcTpouTh uX rpaduku. GopMynIMpoBaTh TEOPEMY O MPOMEKYTOYHOM
3Ha4eHUUn QyHKIUH. DPOpMyIHpOBaTH OMNpEACICHHE BO3pacTamomeil u
yObiBaromieit  ¢yHkumid. HaxoauTe  HOPOMEXYTKM  MOHOTOHHOCTH
¢ynkuuu. Pemate  HepaBeHCTBA METOAOM HHTEpBaloB. Pemiars
YPaBHEHMsI C HCIOJIb30BAHUEM MOHOTOHHOCTH (yHKIMH. CTpouTh
rpadpuk ¢GyHKIMKM 1O ee omnucaHuio. ONHUCHIBaTH CBOWCTBAa KYCOYHO-
3agaHHON (QyHKIUM c omopoil Ha ee rpaduk. Ilepeuncnsars cBoiicTBa
(GYyHKIMM ¥ WUIFOCTPHPOBATH MX C TNOMOIIbI0 Tpaduka. lIpumeHsTh
KOMIIbIOTE€PHBIE IIPOrPaMMBbl JIJIsl TIOCTPOEHUS IpahUKOB.

4. KBagpaTuuHas [IpeobOpaszoBanue rpauKoB. I'paduxu | CTpouts TpaduKi KBaIPATUIHON U APOOHO-TMHEHHON QYHKIHIT ¢
U ApoOHO- KBaJpaTUYHOMN byHKIIIN u IpoOHO- | moMOIIbI0 peodpa3zoBanuii. CTpouTh rpaduk GyHKIMH ¢ MOIYISIMHU.
JIMHENHas nuHerHoi. Haxoxxnenne  Hambospmero  u | Haxoaute Hanbospiiee M HAMMEHbIIEe 3HaYCHNS (YHKIIUN Ha
byHKLIUU. HaUMEHBUIET0  3Ha4yeHUs  (QYHKUMM  Ha | IpoMexyTke. Pemath rpaduuecku cuctemMbl HepaBeHCTB. [IpuMeHsTh
npoMexyTke. ['padudeckoe pemeHre CHCTeMBbl | KOMIIBIOTEPHBIE IIPOTPaMMBI JIJISl IIOCTPOCHUS TpaduKoB
HEPABEHCTB C ABYMsI IEPEMEHHBIMU
Kontpoabnas Kontponuposars 1 orieHuBarh cBot0 padoty. CTaBUTh LIeNH Ha
padora Ne 1 CJICAYIOIIMHI 3Tan 00ydeHuUs!
I'nasa 2. Ctenenu u kopuu 14 yacon
5. CrenenHnas CrenenHas QyHKIUSA DopMyIHpOBaTh ONPEAEIEHUS CTETIEHHON (PYHKIINU, YETHOM
byskmms  y=x' y=x" NpU HATYpaTbHOM 3HAYeHHH nh. | M1 HEYeTHOW OQyHkumii. Ompenensrs 4eTHOCTh (yHkuuu. HaswiBath
pu Oyukims Yy = X" Ui NPOU3BONBHOTO cBoiicTBa creneHHON (pyHKUMU. Haxonute 3HaueHUsT PyHKIMM
HaTypajJlbHOM HaTypaJbHOTO 3Haue- HUA N U €€ CBOICTBA. y= Xn C IMIOMOIIBI0 HHKCHCPHOTI'O MUKPOKAJIBKYJIATOPA.
SHa4YCHUHU N YeTtHOCTH " HEYETHOCTh ¢Gynkiun. | Crpouth Tpagukd QYHKIMHA y= X" B Te€Tpaad M ¢ NPUMEHEHHEM
CuMMeTpuYHOCTh IpaduKa OTHOCUTEIBHO OCH | KOMIIBIOTEPHBIX HporpaMM. IIpuBOIUTH MpUMEpHl peasIbHBIX SIB- JICHUN
OpAMHAT U Hayaja KOOpJIUHAT (mporieccoB), KOJIMYECTBEHHbIE XapPAKTEPUCTUKU KOTOPBIX OMHMCHIBAIOTCS
C MOMOMIBIO CTENEHHON (QYHKIIMU
6. HOH’ITHE TonsTne xopHs n-i crenenu. IT0MKOPEHHOE | CpapHuBaTH CBONWCTBA B3AMMHO OOPATHBIX DYHKIHMIT y = VX
KOPHS n-i BBIDOKEHUE M II0KA3aTelb CTENEHU KOPHS. y = X" 3anaBarh M HAXOIHUTH HA rpaduKe GYHKIHIO, OGPATHYIO IAHHOI.
CTEIEHU B3aumno obpaTHble QyHKIIUN

y=Vx ny=x"

U UX cBoiictBa. OOpaTumas

Haxomute 3HaueHus ¢GyHKIUU FW C TOMOILIBIO HHXEHEPHOI'O
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¢ynkuus. Mppanuo- HaabHOE YpaBHEHHE U
HEPaBEHCTBO

MUKPOKaJIBbKYIsITOpa. CTpOUTh TpaduK (QyHKIUU y=Q/; B TETpagu U C
IIPUMEHEHUEM KOMIIBIOTEPHBIX IporpaMM. PemaTs uppanuoHaIbHbIE
ypaBHEHMs UM  HepaBeHCTBa. Haxomutb o0sacTh  omnpejaeneHus
uppanroHanbHO (GyHKIMU. [IpUBOANTH TpUMEpHl pEabHBIX SBICHHUN
(mporeccoB), KOJIMYECTBEHHbIE XAPAKTEPUCTUKU KOTOPBIX OMHUCHIBAIOTCSA

C MOMOUIBbIO (PYHKIIUU y=Q/; . OnuceIBaTh CBOMCTBA (DYHKIIMU C OMOPOH

Ha ee rpaduk. [lepeuncnsaTh CBOMCTBA (DYHKIIMH U HIUTIOCTPUPOBATH MX
C IOMOMUIBIO Irpaduka

7.CBolicTBa
apupMeTHIECKUX
KOpHEHN

JlokasarenbCcTBa CBOMCTB apH(PMETHIECKUX
KopHeil. ToxxaecTBeHHbIE MpeoOpa3zoBaHUs
BBIpAXEHUH, coepkaiux KopHU. CUCTEMbI
UPPALMOHATIBHBIX YPaBHEHHIA

[IpumeHsTh  TOXKAECTBEHHblE  IpeoOpa3oBaHMsl  BBIPAXKEHUU,  CO-
JiepKalX KOpHU. Perniate uppannoHaibHble ypaBHEHMUS,
HEPaBEHCTBA U CUCTEMbI YpaBHEHUN

8. Crenesp ¢

Crenenp ¢ JpoOHBIM M pallMOHAIbHBIM

BEIUncaaTs cTeleHp 4ncia ¢ palluOHAJIBHBIM ITOKA3aTCJIEM C I10- MOLIbIO

paloOHaIbHBIM nokazarensiMu.  CBoiicTBa  cTemeHedl ¢ | HHXKEHEPHOTO MHKpPOKalbKynaTopa. IIpeoOpa3oBbIBaTh BBIpaXKEHUS, B
II0Ka3aTeseM paLOHAIBHBIM I10KA3aTEIeEM KOTOpBIE BXOJST CTENEHU C ApOOHBbIMU NokazaTesnsaMmu. [IpencraBisTh
YKCJIO B BUJIE CTEIICHU C PALIMOHAJIBHBIM [10KA3aTEIEM
KonTpoabnas KonTponupoBate u oneHuBaTh cBow pabory. CraBuUTh LenM Ha
padora Ne 2 CJICAYIOIIMH ATal 00yYeHHs
I'naBa 3. Iloka3arenbHasa uJorapugmmuyeckass pynkuun 17 yacos
9. OyHKIMA [lokazarenbHast (QyHKuusa, ee cBoilctBa u | DopMynupoBaTh OINpeAeNeHre IMoKazareabHol QyHkuuu. Ha3spiBath
y=a* rpadpuk. OcHOBaHME M IIOKa3aTellb CTENEHH. | CBOMCTBA MoKazaTeslbHOW (GyHKIMU. HaxoauTh 3HaueHUs MoKa3aTelbHOU
CreneHb c AeMcTBU- TENbHBIM IOKa3aTeleM U | QyHKIUU MO TpadpuKy M C TOMOIIbI0 MHKpOKaidbKynsTtopa. CTpouTh
€€ CBOWCTBA . rpapuk GYHKIMHA y = a” B TETPaad M C NMPUMEHEHHEM KOMITBIOTEPHBIX
IToka3saTenbHbIC ypaBHEHNs, HEPABCHCTBA M UX | rporpamMM. CpaBHUBATh 3HAYEHHMsS IOKA3aTeldbHBIX (YHKIMIA. Pemars
CHUCTCMBI MOKa3aTeJbHbIE YpPAaBHEHHUs, HEPABEHCTBA M WX cUCTeMbl. [IpuBOAUTH
MpUMEPHl SKCIIOHEHLIMAIBHBIX 3aBUCHUMOCTEH B Ouosioruu, (usuke u
JKOHOMHKE. Pemiarp TeKCTOBbIE 3aJaud Ha BBIYKCIEHUE IIPOLICHTA
uHbIAIIIN
10. [Tonsatne [lonsitue  norapupma  ymcna.  OcHoBHOe | DopMynHMpoBaTh ompeaeseHue jJorapudma. 3amuceiBaTh YUCIO B BUJE
aorapudpma JorapupMHUECKOe TOKIECTBO. jgorapupma C  3aJaHHBIM  OCHOBaHWMeM. PemaTh  mpocrteiiue
Jlorapudmuueckas pyHKIUsA, ee norapudmuueckue ypaBHeHMs, HepaBeHCTBa. CpaBHUBATh 3HAUYEHUS
cBoiictBa u rpaduk. Jlorapupmuueckue | norapupmuueckux  ¢yHkumid. Haxogute  oOmacTb  ompejaeneHus
YpaBHEHUS norapupmuueckoit  ¢ynkuuu. Crtpouth Trpaduk JorapupMuUIecKon

GyHKIMH KakK (QYHKIUH, OOpaTHOM K NOKa3aTelIbHOH, B TETPagul M C
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MPUMEHEHHEM KOMIIBIOTEPHBIX HporpamMM. DopMynupoBaTh CBOWCTBa
norapupmuueckoil Gpynkuuu. [IpuBOaUTE MpPUMEPHI peaNbHBIX SBICHUM
(mporieccoB), KOMTMYECTBEHHBIE XAPAKTEPUCTUKH KOTOPBIX OIMHCHIBAIOTCS
c momompio Jorapudmuueckord ¢yHkuu. OnuchBaTH CBOHCTBA JIO-
rapupmMuuecKkoil (QyHKIMU C omopoil Ha ee rTpaduk. llepeuncnarp
CBOMCTBa Jorapu(MHUUYECKONl (QYHKIMM W WDUIIOCTPUPOBaTh HUX C
MOMOIIIBIO TpaduKa

1. CaoiicTBa OcHOBHBIE CBOICTBA norapudmoB. | DopMyupoBaTh CBOMCTBA jorapudmoB. [IpumeHsaTs Jorapudmudeckue

J0rapugmMoB Jlorapudmuueckie ypaBHEHHs U HEPAaBEHCTBA. | TOKAECTBA, BKJIIOYas (opMmyny mepexona OT OJHOTO OCHOBAHUSA
JlecsiTuuHble W HATypallbHble JIOTapu(Mbl. | Jorapudma K Apyromy Mpu MpeoOpa3oBaHUAX JOra- pUGMUYECKUX
XapakTepucrrka BBIPKEHUH, PEHICHUU JOTapu(PMHUUECKUX ypaB- HEHHH M HEPaBEHCTB.
U MaHTHcca  JecatuyHoro  Jjorapudma. | [Tonb3oBarbes gorapudMUYecKUMU TaOIHUIIAMA U MUKPOKAIBKYISTOPOM
Hctopus  mosiBICHUS ~ JOTapU(PMHUECKUX | Ul BBIUMCIECHUS 3HAYeHWi Jorapupmuveckoil ¢ynkunuu. Pemartp
TabuI noka3aTelbHble M JIorapudMUYECKHe YpaBHEHUS U HEPaBEHCTBAa C

HEM3BECTHBIMH KaK B OCHOBAHMH, TaK U T0J] 3HAKOM Jiorapudma
KonTpoabnas KonTpoaupoBaTs u olieHuBaTh cBOO padoTy. CTaBUTH LIEIH Ha
padora Ne 3 CJIEYIOIININ 3Tan 00y4eHUs
I'naBa 4. Tpuronomerpuueckue pyHkuum 42 yaca
12.¥r Wil BU noBopora. [lonoxurenbHoe u o
Yroxn O6m AL yrita HOBOpOTa. LIONOKUTCIBHOC M | peyyyary, mpakTiueckie 3amaun: Ha HAXOXKACHHE YITOBON CKOPOCTH
II0BOpOTa OTPHUILIATEIBLHOE HANPaBIEHUs MOBOPOTA yIJia

BpalieHus OapabaHa CTUPAJIbHON MAaIMHBI, CPABHEHUS YIja MOBOPOTa
YacoB; HalpaBJICHUE BpallleHHUs KOJIeC BEJIOCUIea. 3anuchiBaTh OOLIHiA
BUJ yria nosopoTa. llomp3oBarbes TpaHCHIOPTHPOM [UIsl TOCTPOEHHUS
KOHEYHBIX TOYEK IOBOPOTA

13. Pagnannas

Paguannas mepa yrma Hcropusi u3mepeHHs

[lepeBoauTh YIibl U3 TPajyCHOM MepHI B paJMaHHYIO U U3 PAaJUaHHON B

Mepa yiia YHIOB M CHAMHMIL MX  M3MCPCHHA. Papnan. IpagyCHyl0. BBINOMHATE 3aJaHHMsg Ha IIOCTPOEHUE YIJIOB IIOBOPOTA.
Jluneitnas u yrioas CKopocTu Pemarp npakTuueckue 3amadd ¢ MOPCKHM KOMIIACOM, CO CKOPOCTBIO
BpallleHus 3€MJIH, CO CKOpPOCTBIO BpALLlEHUS AJIEKTPOABUIATEINS.
OOBsCHATH cMBICH (pa3 «paauaibHas JUHUS METPO», «paauajbHas
TIAHUPOBKA TOPOJa»
14.Cunyc 1 Houstns  cumyca, — KocuHyca — ymia B ®opmyIHpoBaTh ONpeAeeHUs] CHHYCa, KOCUHYCa MPOU3BOJIBHOTO Y.
KOCHUHYC JII000r0 MPSIMOYTOJILHOM TPEYTOJIbHUKE,

yria

IIPOU3BOJIbHOTO  yIUIA. TabnmuuHbIe 3HAUYCHMS

Onpenensatb KOOPAMHATHYIO YETBEPTh, B KOTOPOM HAXOIUTCS Yroj
noBopoTa. OnpenensaTs 3HAKU CUHYCa U KOCUHYCA IIPOU3BOJIBHBIX YIJIOB
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CHHYCa U KOCMHYCa OCTPBIX YITIOB

MOBOPOTA. 3amoJHATH TaONWIBl 3HAUYEHHH CHHyca M KOCHMHYCa
HEKOTOPBIX yIJIoB. Pemars mpocrelmne BUAbl TPUTOHOMETPUYECKHUX
ypaBHeHHid. CpaBHHMBaTh TaOJWYHbIC 3HAUYEHUS CHHYCa M KOCHMHYCA
yIJ0B

15. Tanrenc u
KOTaHT'€HC
Tr000ro yria

IToHsTHS TaHreHCa U KOTaHIeHca JI'o0oro yria.
Ochb TaHT'€HCOB M OCh KOTAHT€HCOB. YTOJI
HAKJIOHA IPSIMOI

DopMyIUpOBaTh ONPEIEICHHUS TAaHT€HCAa W KOTAHI'€HCA MPOM3BOJIBHOIO
yraa. OnpenensaTb 3HaKd TaHI€HCA U KOTAHI€HCAa IPOU3BOJIBHBIX YIJIOB
IIOBOPOTA. 3aloJIHATh TaOJIMIBl 3HAYEHUH TaHIMeHca M KOTaHIeHca
HEKOTOPBIX YIUIOB. Pemars mnpocreuime BUABI TPUTOHOMETPUYECKUX
ypaBHeHMH. CpaBHHMBATh 3HAUEHUs] TAHT€HCAa U KOTAHIeHCa TaOIMYHBIX
BH/JIOB YTJIOB

16. IIpocreiimme
TPUTOHOMETPHUYE
CKH€ ypaBHEHUs

[Ipocreitmue TPUTOHOMETPUUECKHUE
ypaBHEHUS. [TonsiTus apKcUHYyca,
apKKOCHHYCA, apKTaHI€HCa M apKKOTaHreHca
qucna

3anonHATh TaOJIMLbI 3HAUEHUN apKCUHYCA, ApKKOCHHYCA, apKTaHI'€HCa U
apKKOTaHIeHca 3aJlaHHbIX yKced. CTpOUTh YIiibl IO 3HAYEHUAM 0OpaTHBIX

TpuroHomerpuuecknx  Qyaknmidi.  [IpeoOpa3oBbIBaTH  BBIpaKEHUS,
colepkaiiie oOpaTHble TpuUroHoMmeTpuyeckue GyHKIuU. Pemarts
IPOCTEUIINE  TPUTOHOMETPUYECKHE  YpaBHEHMS. Y CTaHAaBIMBATh

HNCTHUHHOCTH YTBep)K,Z[CHI/Iﬁ

17. ®opmynbl
NpUBEICHUS

@opMybl TPUBEIEHUS TPUTOHOMETPHUYECKHUX
¢byHkuil. Berancnenue

3HAYEHUI TPUTOHOMETPHUYECKUX

(YHKIUH C TOMOIIBI0 MUKPOKAJIBKYJISTOpA

Jloka3piBaTh (OPMyJIbI MPHUBEAECHUS TPUTOHOMETPUYECKUX (YHKIIHM.
[IpumeHnsTsh QOpMyNBl TMpHUBENEHHUS JUIs YIPOLICHHUS BBIUMCICHUH,
penieHusi ypaBHeHUW. Pemats ypaBHEHHMS Ha NPOMEXYTKe. Bwrumcisate
3HA4YCHUS TPUTOHOMETPUYECKUX byHKUINH c IIOMOILIBIO
MHKPOKQJIBKYJIATOPA

18. CBoiicTBa u

rpaduk GyHKIMH
y =sin X

OO6nacte ompeneneHuss U 00JacTb 3HAYEHUH
¢byHkuy, rpaduUK (QYHKIMM UM CBOMCTBA
bynkumun Yy = sin Xx. Ilepwox QyHKIuH.
[lepuonnyeckas u HeriepuoanYecKast (PyHKITHH.
Cunyconna

Haxoauts 00nacth onpenenenus u 001acTb 3HaU€HUN QyHKIIUU

y =sinx.

IIpoBepsTh, sABIAETCA M 3aJaHHOE YUCIIO NEPUOJOM, HAXOIUTh NEPUOJ
¢yakiuu. Pemarbs mpocTeilline TPUTOHOMETPUYECKHE YpaBHEHUS U
HEpaBEHCTBA C MOMOIIbIO Tpaduka QYHKIHMU Y = SIN X MM €TUHUIHOU
okpyxHocTH. Ha3biBaTh cBolicTBa QyHKIMU Y = Sin X. CTpouTh rpaduk
¢yHKIMKM Y = SIN X B TeTpa- AW M C NPUMEHEHHEM KOMITBIOTEPHBIX
nporpamm. BeimonHsaTh 3aaanus mo rpaguky GyHkimu Y = Sin X. CTpouTh
rpadpukd  GYHKUMH C MOAYJISIMH B TeTpaid M C MNPUMEHEHHEM
KOMITBIOTEPHBIX MporpaMM. lIpuBOAWTH NpHUMEpHl pPEaJbHBIX SIBICHUN
(mporieccoB), KOJTMYECTBEHHBIE XaPAKTEPUCTUKH KOTOPBIX OMMCHIBAIOTCS
¢ momoIipio GyHKIKU Y = Sin X. OnuceIBaTh CBOWCTBA 3TOW (DYHKIMH C
omopoii Ha ee rpaduk. Ilepeuncnste cBoicTBa (PYHKIMH U
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WUTIOCTPUPOBATh UX C IOMOIIBIO TpaduKa.

19. CBoiicTBa u

rpaduk QyHKIUN
Y = CO0S X

OO6nacTh onpeneneHus 1 00JacTh 3HAYCHUN
¢byskumun, rpaduk GyHKIIMN U CBOMCTBA
¢byHKIHU Y = COS X

HaxomuTh 001acTh onpeeneHus U 001acTb 3HaueHUH GyHKIUH Y = COS
X. Ctpouth rpaduk QyHKIMH Y = COS X B TETpagu M C MPUMECHECHHEM
KOMITBIOTEPHBIX IIporpamm. Permrats nmpocreiinye TpUuroHOMeTpuYecKre
yYpaBHEHHS U HEPABEHCTBA C TIOMOIIBIO Tpaduka PyHKIIUHN Y = COS X HITH
€AMHUYHOU OKPYKHOCTH.

HaspiBath cBoiicTBa (yHKIMH Yy = COS X. BeimomHATh 3amanus 1o
rpaduky ¢pyHKIuM Y = COS X. [IpuBOaUTE MpUMeEpHl peabHBIX SBICHUN
(nporeccos), KOJIMYECTBEHHbBIE XapaKTepUCTUKU KOTOPBIX
OTIMCBIBAIOTCSL C MOMONIBI0O (DYHKIMHM Y = COS X. OnuchIBaTh CBOMCTBA
9TOi ¢yHKIMM c omopoid Ha ee rpaduk. Ilepeuncnars cBoicTBa
(GYHKIIMH M MIUTIOCTPHPOBATH MX C IOMOLIBIO rpaduka

20. CpoicTBa
rpaduk QyHKIUN

y=tgxuy=ctg
X

O6uactu onpeneneHus u 0oacTu
3HaYeHUH QYHKIMIA, rpauKu 1 CBOMCTBA
byHKIMH y= tgx Huy = Ctgx.
Tanrencownna.

Haxoaute 065acth onpeneneHus u 001acTh 3HaYeHUH QyHKIUH Y = tg X
u Yy = ctg X. Pemarp mpocreiimye TpUrOHOMETPUUYECKUE YPABHEHMS U
HEpaBEHCTBA C TIOMOIIBIO IPpauKOB (HYHKIIHIA

y =1tgXu Yy = CtgX ujIiM EIMHUYHOU OKPY>KHOCTHU. BBINIOJIHATE 3a1aHUs 11O
rpadukamM QyHKIHH y = tg X U y=ctgX. YCTaHaBIMBaTh UCTUHHOCTH
yTBepxaeHui. CTpouThb rpaduku GyHKIUH

y = tgx u y = ctgx. [lpuBoaute npuMephl peajbHBIX SBJICHUN
(mporieccoB), KOJIMYECTBEHHBIE XapaKTEPUCTUKH KOTOPBIX OIHU-
CBIBAIOTCSI C MOMOINIBI0 QYHKIMNA y = tg X U y = ctg Xx. OnuceiBaTh
CBOMCTBa 3TUX (YyHKUMI ¢ omopoil Ha ux rpaduku. llepeuncnsaTs
cBOMCcTBAa GYHKIMNA M WILUIFOCTPUPOBATh UX € MOMOIIBIO rpa.(hpuKoB

KonTpouabnas
padora Ne 4

KontponupoBare u oneHuBaTth CcBOIO pabory. CTaBUTh L€l Ha
CIIEYIOINN ITan 00ydeHUs

21. 3aBucumoctd

OcHoBHOE TPUTOHOMCTPUICCKOC TOXKIACCTBO.

3aBUCHMOCTH MEXAY TPUTOHOMETPUIECKUMHU

HpI/IMCHHTB HU3YUYCHHBIC TOXICCTBA NJIS BBIYUCIICHUS 3HaYEHHI BBIan(eHHﬁ,

MEXIYy  TPHUIOHO- pelleHrs ypaBHEHUN U HEPABEHCTB U JI0Ka3aTelIbCTBA TOXKIECTB
METPHYECKUMH (GYHKIMAMH OJTHOTO U TOTO K€ apryMeHTa

(GYHKIMAMU  OJTHOTO

U TOTO xKe)

apryMeHra

22. Cunyc u DopMyIIBI CHHYCA M KOCHHYCA CYMMBI ¥ 3anuceiBaTh POPMYJIBI CHHYCA M KOCHHYCA CYMMBI M Pa3HOCTH JIBYX YIJIOB.

KOCHHYC CYMMBI U

Pa3HOCTH JIBYX YIJIOB

[IpuMeHATh NX 1J14 BEIYMCIICHUS 3HAYEHUM BRIPAXKCHU M, PEIICHUS
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Pa3sHOCTH IBYX
yTJIOB

YpaBHEHUI 1 HEPABEHCTB U JJ0KAa3aTeNIbCTBA TOXIECTB

23. TaHTE€HC CyMMBI
Y TAHTEHC Pa3HOCTH
JIBYX YIJIOB

@opMyJIbl TAHI'€HCA CYMMBI Y Pa3HOCTH JIBYX
yIJIOB

3anuceiBaTh (OPMYJbl TAaHI€HCA CYMMbl M Pa3HOCTU [JBYX YIJIOB.
[IpuMeHAT MX JUISL BBIYMCICHUS 3HAYCHUW BBIPAXKCHUH, PpELIEHUs
YPaBHEHHUI U HEPABEHCTB U JOKA3aTeIbCTBA TOXKIECTB

24. Tpuronomerpu-
yeckhe  (QyHKIMH
JBOMHOTO yria

CuHyc, KOCUHYC, TAHT'€HC ABOWHOTIO yIJia

3anuceiBaTh (POPMYIIbI TPUTOHOMETPUUECKUX (DYHKIMI TBOMHOrO yria.
[IpuMeHAT WX [ BBIYMCICHHS 3HAYEHUN BBIPAKCHUM, pELICHUS
YPaBHEHUI U HEPABEHCTB U JOKAa3aTeJIbCTBA TOKIECTB

25.
[Ipeo6paszoBanue
npou3Bee- HUs
TPUTOHOMETPUYEC
ckux (yHK- 1Mt
B CyMMy.
OO6patHoe

npeodpazoBa-HUE

ToxnecTBeHHbIE peodpa3oBaHus
TPUTOHOMETPUYECKHX BBIPAXKEHUH

3anuceIBaTh (bopmyIbl npeoOpa3oBaHus IIPOU3BEECHUS
TPUTOHOMETPUUECKUX (PYHKLIMHA B CyMMY U NpeoOpa3oBaHUS CYMMBI B
npousBeneHue. IIpuMeHsATh WX U1 BBIYMCIICHHA  3HAYCHUU
BBIPAKEHUM, YIIPOLICHUS BBIPAKEHUN, PEILICHNS] YPABHEHHUI

W noxaszarenbcTBa TOXKAECTB

26. Pemenue VpaBHEHHUs,  CBOJMMBIC K  KBAaJPAaTHBIM; | PemiaTh TPUTOHOMETPUYECKHME YPABHEHHS M3YYEHHBIX BHIOB. HaxomuTs
TPUTOHOMETPH OTHOPOJHBIC TPUTOHOMCTPHYCCKUC YPABHCHUS, | KOpHM HAa NPOMEXKYyTKe. Pemars TpUrOHOMETpPUYECKHE YpaBHEHUS
YECKHUX YPaBHCHUSI, CBOJTUMbIC rpadu4ecKy ¢ MPUMEHEHHEM KOMITBIOTEPHBIX MPOrpaMm

YpaBHEHHIA K OJTHOPOJIHBIM YPaBHEHUSM, U 1.

KOHTpoIbHAsE KontponupoBare u oneHuBarh cBol0 pabory. CraBUTh 1€ Ha
paGora Ne 5 CIIEYIOIINI dTan 00y4deHHs

I'maBa S. BeposiTHOCTB U CTATHCTHKA S 4acoB

27. Tllousarue

BEPOSITHOCTH

@®opmyna BeposATHOCTU. CTaTUCTUUYECKUU

AKCIIEPUMEHT

[IpuBOINTH MpUMEPHI MPOLECCOB U SIBIEHUM, UMEIOIINX CIIy4aiHbINA
xapakrep. Vcronp30BaTh Ipu peLIEHUH 3a/1a4 CBOMCTBA BEPOATHOCTEN
MIPOTUBOMOIOKHBIX COOBITHI. Permars 3aaun Ha HaxXoXIeHUE
BEPOSTHOCTEH COOBITHIA
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28. Beraucienne
YuCiia BApUAHTOB

dopmynsl koMOuHaTOpuKU. [lomcyer uucna:
[IEPECTAaHOBOK, pa3MELICHUH,

COYETaHUU 3J1eMEHTOB. DakTopual.

bunom Herotona

Pemiars 3aaun Ha npUMeHEeHHE KOMOMHATOPHBIX (HOpMyIT U (GOPMYIIBI
BepOSATHOCTHU. [IpuMensTh hopmynbl 6mHOMa HpI0TOHA M OCHOBHBIE
KOMOHMHATOPHbIE COOTHOIICHHS Ha OMHOMUANBHBIE KOA(PPHUIIMEHTHI

Kontposabnasn 1
padora Ne 6
I'naBa 6. [loBTOopenue 5 yacoB
29. @yuxunu u 2 Oyukuuy ¥ rpapuki. O6IacTs ONPENCICHUS H | HaxomuTh 06MacTH ompezeaeHnss W O0JIACTH 3HAYEHHWH CIO0KHBIX
rpaduku obnacte  3HaueHHMs  QyHKuMH. YeTHOCTH, byukiuii. OnpeaensTb YeTHOCTbh U MEPUOJUYHOCTD CIOXKHBIX (YHKIIHH.
HCPUOIMIHOCTD, HCUPEPRIBHOCTD, | HaxomuTh MPOMEKYTKHA BO3PACTAHHS W YOBIBAHHS CIOKHBIX (YHKIIHA.
BO3pacTaHue W yObiBaHne QyHKuuu. Pemenue CrtpouTth rpaduku 0OpaTHBIX TPUTOHOMETPUICCKUX QPYHKIIUI U PYHKIIUH
HEPABCHCTB HA OCHOBAHUH CBOWCTB QYHKIMH. | ¢ yvonymsamu. Pelnarh HepaBeHCTBAa HA OCHOBAHHH CBOHCTB (hyHKIMIA.
O6PaTH1YIOCTB dynkumii. OyHKIHHT Crpouth TpadMKH C IOMOIIBIO TaOJNHMIBI MpeoOpa3oBaHUM H
Yy = arcsin x, y = arccos X, y = arctgx,y =arcctg | wommpiorepusix mporpam
X. I'paduxu pyHkmi
C MOJYJISIMA
30. YpapHenus u 2 VpaBHeHHsT W HepaBeHCTBa. PaBHOcuibHbIe | Pemrath ypaBHeHHs rpaduueckuM crmocobom. OdopmiusaTe  aHa-
HEPAaBCHCTBA npeodpaszoBanus. O6maacTb JUTUYECKHE PEIICHUs YpaBHEHHM, HEPAaBEHCTB U UX CUCTEM
JOMYCTUMBIX 3HAUCHUI TEPEMEHHOM. C TIOMOIIBIO 3HAKOB PAaBHOCHJIBHOCTH M CIIEJIOBaHUs. Pemars HEKOTOphIE
Pacmmpenne wu  cyxenne OJI3. 3Haku | BUABI ypaBHCHUM, HEPABEHCTB U CHCTEM C MIPUMEHEHHUEM KOMITbIOTEPHBIX
PaBHOCHJIBHOCTH M CJIEIOBAHUS IpOrpaMm
Hrorosas 1 KoHTposnmpoBaTh W OIIEHHBATh CBOIO paboTy. IToJBOIUTH MTOTHM TOMA.
KOHTPOJILHAS CTaBWTh LIEJIM HA CIICAYIONIUH yIeOHbIH o
pabdora
Bcero 100
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