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1. [HosicHUTEJIBLHAA 3aIMUCKA

Pabouas mporpamma npeamera «Marematuka: anredbpa M Hauaia
MaTeMaTUYECKOTO  aHaius3a, TreoMmeTpus» (0a30BbIE  ypoBeHb)  00s3aTENbHOU
npeaMeTHo oOnactu  «Marematuka u  MHGOPMAaTUKa» JJs CPEJHEro OOIIero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE CJIEAYIOIINX HOPMAaTUBHBIX JTOKYMEHTOB:

«3akoH 00 obpazoBanuu B PO» 273-O3 ot 29.12.2012 r.;

®enepanbHbIi TOCYIapCTBEHHBI 00pa30BaTEeNbHbIN CTaHAAPT CPETHET0 OOIIEro
oOpazoBanus (IIpukaz MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit denepanuu
or 17.05. 2012 1. No 413 «OO6 ytBepxaeHun (eaepaabHOro ToCyIapCTBEHHOTO
00pa30oBaTENbHOTO CTaHAApPTa CpPEIHEro oomero ooOpa3oBaHUs» (3aperucTpUpPOBAHO
Muntoctom P® 07.06.2012 1. Ne 24480), B pen. IIpuka3oB MunucTepcTBa 00pa3zoBaHus
n Hayku PO ot 29.12.2014 1. Ne 1645, ot 31.12.2015 1. Ne 1578, ot 29.06.2017 1. Ne
613);

Pabouas mporpamma. .Martemaruka: anrebpa W Hayala MAaT€MaTHYECKOTO
aHaiu3a, reomerpus. Anrebpa M Hayana mareMmarhdyeckoro aHanusa,10-11 kmaccer,
O.B.MypaBuna. — M.:[Ipoda, (2017) u IlpumepnHas oOpa3zoBaTelbHas Iporpamma,
opueHTHpoBaHHass Ha pabory mo ydeOHuky JI.C. Artanacsna «['eomerpus 10-11»,
u3narenberBa «IIpocserienne» (2011).

[IocTranoBiieHne ['71aBHOTO roCcyIapCTBEHHOTO CAHUTApHOro Bpauya Poccuiickon
®enepanuu ot 29.12.2010 r. Ne 189 (pen. ot 25.12.2013 r.) «O0 yTBepkaecHUU
CanlluH 2.4.2.2821-10 «CaHnuTapHO-3MUIEMHOJIOTHYECKHE TPEOOBAHUS K YCIOBUSIM U
opraHuzainuu oOy4eHusi B 0011eo0pa3oBaTeIbHbIX YUPEKICHUAX» (3aperucTpupoBaHO
B Muntocte P® 03.03.2011 r. Ne 19993), (B pen. U3smenenuir Ne 1, yTB.
ITocranoBieHreM [TTaBHOTO TOCYyIapCTBEHHOTO CaHUTApHOIO Bpaya Poccuiickoi
®epnepanuu ot 29.06.2011 r. Ne 85, U3menennit Ne 2, ytB. [locranoBnenuem I maBHOTO
roCcyJIapCTBEHHOTO caHUTapHOro Bpaua Poccuiickoit ®@eaeparuu ot 25.12.2013 1. Ne
72, N3menennii Ne 3, ytB. [locranoBinenueM ['maBHOro rocy1apcTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit @eneparuu ot 24.11.2015 1. Ne 81);

[Ipukaz MunucrepcTBa oOpazoBanusi u Hayku Poccuiickoit denepanuu ot
31.03.2014 r. Ne 253 «O6 yrtBepxaenun @DenepanbHOTO TEPEUHS YYSOHHUKOB,
PEKOMEHIYEMBIX K MCIOJB30BAaHUIO NPH pPEAIM3aLUU HMEIOIUX TOCYJapCTBEHHYIO
aKKpeIUTalHI0 00pa30BaTeNIbHBIX MMPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIIETO,
cpeaHero obmero o6pazoBanus» (B ped. IlpukazoB MunHucTepcTBa 00pa3oBaHUsI U
Hayku PO ot 08.06.2015 r. Ne 576, ot 28.12.2015 1. Ne 1529, ot 26.01.2016 . Ne 38,
ot 21.04.2016 1. Ne 459, o1 29.12.2016 1. Ne 1677);

Pabouast mporpaMMa OpUEeHTHpPOBaHA HA YYEOHUKH:

ABTOpP/ABTOpPCKHUH KOJIJIEKTUB Hazpanue yuebnuka | Knacc | M3natens yueOHMKa
I"'K.MypaBun, O.B. MypaBuna Maremaruka: anredbpa | 10 | «/IPODAY,
U Hayaja MockBa,2020
MaTeMaTHIeCKOTO
aHanu3a. ba3zoBbii
YPOBEHb.
I''K.Mypasun, O.B. MypaBuna Maremartuka: anrebpa | 11 | «/IPODAY,
¥ HaJaja MockBa,2020
MaTeMaTHYeCKOT0
aHaynsa. ba3osslit




YPOBCHb.

JI.C.Atanacsu, B.®.byrty30B, Maremaruka. «IIpocaemieHue»,
C.b.Kanomries u ap. ["'eomerpus 10-11 | Mocksa, 2020

IIporpamma mo maTteMaTHKe MpeIHA3HAYCHA JIJIST O0YUaIONTUXCS CPEIHEH
IIKOJIBI, HE WCTIBITHIBABIINX CEPhE3HBIX 3aTPYIHEHUH HA MPEIbIIYIIEM YPOBHE
00yueHus.

YyeOHbII 1UIAH HAa M3yYeHHMe MATEeMATHKH: aJredOppl W  Havyaja
MaTeMaTHYeCKOro aHajamu3a, reomerpuu B 10 — 11 kiaccax orBoauT:

10 knacc — 5 gacoB B Hegemo/ 175 Jaca B rop;
11 knacc — 5 gacos B Hememo/ 170 gaca B rop.

2. [lnanupyemsbie pe3yiabTarbl ocBoeHust OOII (imuHOCTHBIE,
MeTanpeAMeTHbIE U NPpeIMeTHbIC) HA YPOBHE CpeHero o0uero o0pasoBaHus
«MaremaTuka: ajaredpa 1 Ha4aJa MaTEeMATHY€CKOI0 AaHAJIN3a, FTeOMEeTPHUD»

JIn4HOCTHBIE pPe3yJIbTaThI:

— OpWeHTamus OOydYaloIMXCS Ha pealn3aliio  TMO3WTHUBHBIX  JKU3HEHHBIX
MEePCIEKTUB, WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTP M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIPEIEICHUI0, CIIOCOOHOCTh CTABUTH 1M U CTPOUTH KU3HEHHBIC
TIJIaHbI,

— TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIMXCSA K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO
B COOTBETCTBHHM C OOIIEYEIIOBEYECKUMH IIEHHOCTSAMU W HJACaaMU TPaXIaHCKOTO
00111eCTBa;

— HPABCTBEHHOE CO3HAHUE W TOBEJIEHWE HAa OCHOBE YCBOCHHMS OOIIEYEIIOBEUECKHUX
[IEHHOCTEH, TOJEPAHTHOTO CO3HAHUS W TIOBEJICHUA B TOJHUKYJIbTYPHOM MHpE,
TOTOBHOCTH U CHOCOOHOCTH BECTH JUAJOT C JPYTMMH JIIOABMH, JOCTUTaTh B HEM
B3aMMOIIOHUMAaHWsI, HAXOUTH OOIIHE IIEJIM U COTPYAHHYATD JISl KX JOCTHKCHUS,

— TMPUHATHE TYMAaHUCTHYECKUX IICHHOCTEH, OCO3HAHHOE, YBAXKHTEIHLHOE U
n00poXkKeIaTeIbHOE OTHOIIICHHUE K PYTrOMY YEJIOBEKY, €0 MHEHHIO, MUPOBO33PEHUIO;

— pa3BUTHE KOMIIETCHIIMH COTPYIHHYECTBA CO CBEPCTHHKAMH, JCTHBMH MIIAJIIICTO
BO3pacTa, B3POCIBIMH B 00pa3oBaTelbHOW, OOIIECTBEHHO TOJIE3HOM, Yy4eOHO-
UCCIIEIOBATEIBLCKOM, MPOEKTHOW U APYTUX BUAAX IESITEIHLHOCTH.

—  MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BJIAJICHUC
JI0OCTOBEpHOIN WH(pOpPMAIEH O TEPEIOBBIX TOCTIKCHHSIX M OTKPBITHUSX MHUPOBOW U
OTEUECTBCHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSIX 00 YCTpOWCTBE MHpa
1 00111eCTBa;

— TOTOBHOCTbH U CIIOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCJIE CaMOOOPa30BaHUIO, Ha
MPOTSDKCHUH BCEU JKM3HU; CO3HATEIIBHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHUIO YCIIEIIHOW MPOPECCUOHAIIBHON U OOILIECTBEHHOM €SI TENbHOCTH;



— OCO3HaHHBI BBIOOp Oyaymiedl mpodeccuu Kak MyTh W CHOCO0 peann3aruu
COOCTBEHHBIX JKU3HEHHBIX IJIAHOB;

— TOTOBHOCTb OOYYalOIUXCs K TPYAOBOM MPOQPECCHOHATBHOMN JIEATEIHHOCTH KaK K
BO3MOXXHOCTH Y4YacTHs B PEUICHUHM JHYHBIX, OOIIECTBEHHBIX, TOCYIAapCTBEHHBIX,
OOIIeHAIIMOHANBHBIX MTPOOJIEM;

— TOTPEOHOCTh TPYAHUTHCS, YBaXEHHE K TPYAy M JIOAAM TPYyHa, TPYAOBBIM
JTOCTHKECHHSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K Pa3HBIM
BUJIAM TPYIOBOM JESATCILHOCTH;

— TOTOBHOCTH K CaMOOOCITY)KMBAaHHIO, BKIIOYas OOyYE€HHWE W BBITIOJHEHHE
JOMaITHUX 00S3aHHOCTEH.

— (usHUecKoe, IMOIMOHAIBHO-TICUXOJOTHYECKOe, COIMAIBHOE OJIaromoaydue
oOydaromuxcsi B KU3HM 00pa3oBaTeNbHOW OpraHW3allid, OIIyIICHUE JICThbMH
0€30MMacCHOCTH U NICUXOJIOTMYECKOro koMmpopra, HHPOPMAIIMOHHOM 0€3011aCHOCTH.

MeranpeaMeTHbie pe3yJbTAThI
MeranpeaMeTHbIE PE3YIbTAThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
NpeACTABJICHBI TPeMs IPYIIIaMH YHHBEPCAJIbHBIX YU4eOHbIX AeicTBuil (Y'Y /):

PerysiTuBHBIC YHUBepCaJbHbIe y4eOHble JAeilicTBUS
BbinyckHUK HayuuTCs:

— CaMOCTOSITEJIbHO OMNpEeAeNATh LEeau, 3aJaBaThb HapaMeTpbl U KPUTEpUH, IIO
KOTOPBIM MOKHO OIPENEIUTh, YTO LEJb JOCTUTHYTA;

— OIICHMBAaThb BO3MOJKHBIE TIOCJEICTBUS JIOCTH)KEHHUS IIOCTaBICHHOM €N B
JESITeIbBHOCTH, COOCTBEHHON JKM3HHM U JKU3HU OKPYKAIOIIMX JIOAEH, OCHOBBIBAsICh Ha
COOOPaXKEHUSIX STUKH U MOPAJIH;

— CcTaBUTh U  (GOPMYIMpPOBATh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHON
AESTENbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

— OIICHMBATh PECYpPCHI, B TOM YHCJIE BPEMS M JAPYTrMe HeMaTepHalbHBIE PECYpPCHI,
HEOOXO0UMBIE I JOCTHKEHHSI TIOCTaBICHHOM 1IeIH;

— BBIOMpaTh MyTh JOCTIKEHUS 1I€TTH, TUIAHUPOBATH PEIICHUE MOCTaBICHHBIX 3a7ad,
ONTUMU3UPYS MaTepHalIbHbIE U HEMaTepUaIbHbIE 3aTPaThl,

— OpraHm3oBbBIBaTh A(PPEKTUBHBIA TOWCK  PECYypcoB, HEOOXOMAMMBIX IS
JOCTUKEHHSI TIOCTABJICHHOM 11eMH;

—  COTOCTaBJIATh MOJTYYEHHBIH pe3yJbTaT NEATEIbHOCTH C TOCTaBJICHHOW 3apaHee
LEJbIO.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
BbInyCKHUK HAYYHTCH:

— HWCKaTh W HAaXOJWUTh OOOOIIEHHBIE CMOCOOBI pEIICHWS 3a7a4, B TOM YHCIIE,
OCYIIECTBJISITh Pa3BEPHYTHIM MHPOPMAIIMOHHBIN TTOUCK U CTAaBUTh HAa €70 OCHOBE HOBBHIE
(yueOHBIC ¥ TTO3HABATENBHBIC) 3a/1a4H;

— KPHUTHYECKH OIICHMBATh U WHTEPHPETUPOBATH WH(DOPMAIUIO C PA3HBIX MO3UIUH,
pacno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUNS B HHPOPMAIIMOHHBIX NCTOYHHUKAX;



—  HCIIOJB30BaTh pas3InYHbIE MOJICJIbHO-CXEMATHUECKHUE cpencTna TUIS
MPEJICTABICHNUSI CYIIECTBCHHBIX CBSI3€M W OTHOLICHWM, a TAaKX€ MNPOTUBOPEUYUN,
BBISIBIICHHBIX B HH(OPMAIIMOHHBIX HCTOYHUKAX;

— HAxXOJWUTh W NPUBOJUTH KPUTUYECKHE APTyMEHTHI B OTHOIICHWUU JCHUCTBUU U
CYKIEHHUU IPYTroro; CHOKOWHO M Pa3yMHO OTHOCUTBHCS K KPUTHUYECKHAM 3aMCUaHUSIM B
OTHOIIIEHUU COOCTBEHHOTO CYXKJICHHS, pacCMaTpUBaTh UX KaK PECypc COOCTBEHHOIO
pa3BUTHS,

— BBIXOJIUTH 3a paMKH y4eOHOro IpeaMeTa W OCYIICCTBIATH IIeIeHaAIpaBIeHHbBIN
MOMCK BO3MOYKHOCTEH JIJIsl IITMPOKOTO MIepeHoca CPEACTB U CIIOCOOOB JCHCTBHS;

— BBICTpauMBaTh HWHIWBUAYAJIbHYIO 0O0pa30BaTEbHYIO TPACKTOPUIO, YYHUTHIBas
OTPAHUYEHHUS CO CTOPOHBI IPYTUX YUACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

— MEHSTh U YJIEP’)KUBATh Pa3HbIC MO3UIIMU B O3HABATEIILHOMN JEATEIIHLHOCTH.

KoMMyHHKATHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE AeiCTBUS
BoinyCKHUK HAYYUTCH:

— OCYIIECTBIIATH JCJIIOBYI0O KOMMYHHKAIIMIO, KaK CO CBEPCTHUKaMH, TaK U CO
B3pOCbIMU (Kak BHYTPU OOpa30oBaTeIbHOM OpraHu3aliii, TaKk U 3a €€ IpelesiaMu),
non0upaTh MapTHEPOB JUISl JIEJIOBOM KOMMYHHMKAIMM MCXOIS W3 COOOpaxKeHUi
PE3yIbTATUBHOCTH B3aUMOJICHCTBUS, a HE JIMUYHBIX CUMIIATHI;

— TpU OCYIIECTBICHUM TPYNINOBOW pabOThl OBITh KaK PYKOBOJMUTENEM, TaK U
YJIEGHOM KOMaHIbl B pa3HbIX poJsIX (TreHepaTop WAeH, KPUTUK, HCIOIHHUTENb,
BBICTYMAOUINHI, 3KCIEPT U T.1.);

— KOOPJIMHHUPOBATH M BBIIOIHATH PabOTy B YCIOBHUSX PEANTbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

— pa3BepHYTO, JOTHYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOIH30BAaHHEM
aJICKBAaTHBIX (YCTHBIX U TUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(DIUKTOTEHHBIE CUTYAIlMH W MPEAOTBPAIIATh KOHPIUKTHI 10 UX
aKTUBHOM (ha3bl, BEICTPAUBATH JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAIMIO, U30eras
JTUYHOCTHBIX OIEHOYHBIX CYXKICHUH.

- Boinyckuuk nayuumea B 10-11-m xknaccax: 17s UCIIOJI30BaHUS B TOBCETHEBHOM
U3HU U 00€CTIeYeHNs BO3MOKHOCTH YCIIEIIHOTO MPOI0JKEHN 00pa30BaHUs 110
CHELUAIBHOCTSM, HE CBSI3aHHBIM C IPUKJIAHBIM UCIIOJIb30BAHUEM MAaTEMATUKH.

— BoinyckHUK noayuum eo3modcnocms nayuumsca B 10-11-m kmaccax: s
pa3BUTUSI MBIIUJICHUSI, HCIOJb30BAaHUA B TOBCEAHEBHOW KH3HU U OOecreueHus
BO3MOKHOCTH YCIIEUTHOTO TPOJOJDKEHUST 00pa3oBaHUsl M0 CHEHUAIBHOCTSIM, He
CBSA3aHHBIM C IIPUKJIAJHBIM HUCIIOJb30BAaHUEM MAaTEMATUKH



HpeI[MeTHLIe pe3yjabTarThbl. MaTtemaTuka: anreﬁpa U HAYaJa MATEMATHY€CKOI0 aHaJIu3a, recOMEeTpUus

e ocBoeHUs

BbINyCKHUK HAYYUTCSH

Bbll’lyCKHuK nojyium 603MONCHOCHLb HAYUUMbCA

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

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

npeamera MPOJOJIKEHUS 00pa30BaHUS 11O YCREwH020 NPo0oNNCeHUsI 00PA308aAHUS NO
CHEUUATBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJAHBIM | CHEYUATIbHOCMAM, He C8A3AHHbIM C NPUKIAOHBIM
WCIOJB30BAaHUEM MaTEMATUKHU UCNONIb308AHUCM MAMEMAMUKU
TpeboBanus k pe3yjbTaTam
Paznen BbInyCKHUK HAYYUTCSH Boinycknuk nonyuum 603mM0MCHOCIb HAYUUMBCA

1. DnemMeHTHI TeOpUHU
MHOKECTB H
MaTeMaTH4YeCKOH
JIOTUKHU

— Omnepuposarh Ha 6a30BOM ypoBHE!
MIOHATUSAMU: KOHEYHOE MHOKECTBO, DJIEMEHT
MHOYECTBA, [I0JIMHOKECTBO, IIEPECECUCHUE U
00BbEIMHEHNE MHOXKECTB, YUCIIOBbIE
MHOKECTBA HAa KOOPJAMHATHOMN NPSIMOM,
OTPE30K, UHTEPBAL,

— OIepupoBaTh Ha 0A30BOM ypOBHE
MOHATUSIMU: YTBEPKIAECHUE, OTPULIAHUE
YTBEPKIAEHUsI, ICTUHHBIEC U JIOXKHBIE
YTBEPXKIAECHUs, IPUUNHA, CIEACTBUE, YACTHBIN
CJIydail O0IIeTo yTBepKIACHUS,
KOHTPIIPUMED;

— HaXOJWTh MepeceyeHne 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, epaghuueckoe npedcmasieHue
MHOCECMB HA KOOPOUHAMHOU NAOCKOCMUL;

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

—  Npoeepsimb NPUHAONEHCHOCMb dIeMEeHMA
MHOHCECMBY,

— Haxooums nepeceyenue U 00veouHeHue
MHOJICECMB, 8 MOM YUCTe NPeOCMABIeHHbIX
epaghurecku Ha YUCI080U NPAMOI U HA

1 31eck ¥ ganee: pacmo3HaBaTh KOHKPETHBIE IPHMEPHI OOIIUX IIOHATHIA 110 XapaKTepHBIM IIPU3HAKAM, BBIIOIHATH A€HCTBHSA B COOTBETCTBUM C ONPEAEIEHHEM U IPOCTEHITHMU
CBOWCTBaAMH MTOHATHH, KOHKPETU3UPOBATH IPUMEPAMHU 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
MMOHATHAMH: I1JIOC YHCIIO, JSITUMOCTD YHCEII,
OOBIKHOBEHHAsI IpO0Ob, IeCATUYHAs 1pOoOb,
palMOHAIIBHOE YUCIIO, MPUOIMIKEHHOE
3HAYCHME YMCJIIa, YaCTh, JIOJISI, OTHOIIICHUE,
MPOIICHT, MOBBIIICHUE U TTOHUKEHUE HA
3aJIaHHOE YMCJIO TPOILIEHTOB, MacITal;
OTIepHPOBaTh HA OA30BOM YPOBHE
MOHSATUSIMU: JoTapudm vmca,
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(PMETHISCKUE TCHCTBHS C
1IEJIBIMU ¥ palliOHAJIbHBIMU YHCIIAMU;
BBITIOJTHSATH HECJIOXKHBIE TTPeoOpa3oBaHus

C80600HO onepuposamov NOHAMUAMU. YeTloe
YUCI0, 0eIUMOCb YlUCel, 0ObIKHOBEHHASI 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;

onepuposams NOHAMUSMU. 102apudm yucia,
MPULOHOMEMPUYECKASL OKPYIHCHOCMb, 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,

8bINONHAMb apu@dmemuyeckue Oeticmaus,
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 PALIMOHAIBHBIMU
YUCJIaMU 3HAYEHUS LEJbIX CTENEHEN YUCe,
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 YHCEI 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 3HAUYCHUS
YHUCJIOBBIX U OYKBEHHBIX BbIPAKEHUM,
OCYUIECTBJISIS HEOOXOAMMbIE MTOJICTAHOBKHU U
npeoOpa3oBaHus;

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

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

B noeceonesnoii scusnu u npu uzyuyeHuu

opy2ux yueOHvIX nPeOMemos:

ycmpoucmea,

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

—  NOJb308AMbCSL OYEHKOU U NPUKUOKOU NPU
NPAKMUYEeCcKUx paciemax;,

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

—  HAX0OUMb 3HAYEHUS YUCTOBbIX U OYKBEHHBIX
BbLIPAdNCEHULL, OCYWECEsL He0OX00UMblLe
NOOCMAHOBKU U NPeoOpaA308aHUsL;

— U300padxicamov 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 opyzux
emoe:

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

— OyYeHusamwv, CPAGHUBAMD U UCNONb306AMb NPU

peleHuu npaKkmuiecKux 3a0ay YuUclosvle




BBITIOJTHSTH BBIUMCIICHUS TIPU PEILICHUH 33724
PaKTUYECKOTO XapaKTepa;

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

COOTHOCHUTbH pE€aJIbHbIE BEJIMUNHBI,
XapaKTEPUCTUKN OOBEKTOB OKPYKAIOIIETO
MHUpa C UX KOHKPETHBIMU YUCIOBBIMU
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, KBAAPATHHIC YPAaBHCHHUS,
pemaTh JiorapupmMudeckue 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 MPOCTEHIINe
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
COOTBETCTBYIOIIEH TPUTOHOMETPUUECKOU
GyHKIUH.

Pewamo payuonanvuvle, noxazamenvHule u
Jlo2apugpmuyeckue ypasHe s U HepaseHcmaed,
npocmetiuiue uppayuoOHaIbHble U
MPUOHOMeMpu4ecKue YPasHeHusl, HepageHcmad
U UX cucmemvl,

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

UCNONIL306aMb MEMOO UHMEPBANIO8 OISl PeULCHUS
HePaBeHCms,

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

uU3006padcamov Ha MpUSOHOMEMPUYECKOU
OKDPYHCHOCIU MHONCECMBO PEULEHUL
NPOCMenuux mpuecoHOMempu4ecKux ypasHeHuil u




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
peuleHull HepageHcme 8 COOMEemcmsuU ¢

OONOIHUMEIbHBIMU YCHOBUAMU U OCDAHUYEHUAMU.

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 OJIS
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 uiu
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 QYHKITUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHHe Ha YHCIOBOM IIPOMEKYTKE,
yOBIBaHKE HAa YHUCIIOBOM MPOMEXKYTKE,
HanOOoJIbIIIee U HAUMEHBITICE 3HAYCHUE
(GYHKIIMHA HAa YUCIIOBOM MTPOMEKYTKE,
neproandeckas (PyHKITUs, TIEPUOI;

Onepuposams NOHAMUAMU. 3A6UCUMOCHIL
BeNUYUH, (DYHKYUSA, apeyMeHm U 3HAYeHUe
@dyuKyuu, obacme onpeodenenus U MHONCECME0
3HauyeHull QyHKYuU, epagpux 3a8UCUMOCmU,
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, Jjorapupmuieckas u
nokasartelsibHas (PyHKIIUH,
TPUTOHOMETPUUECKHE PYHKIUU;
pacro3HaBaTh rpa(uKu 3IeMEHTapHBIX
byHKIMiL: psMoil 1 0OpaTHOU
MPOMOPLUHUOHAIIBHOCTH, TUHEWHOM,
KBaJPaTUYHOM, Torapu(pMUIECKOn 1
NOKa3aTeJIbHON (QYHKIIHIA,
TPUTOHOMETPUUECKUX (PYHKITUI;
COOTHOCHUTH TpauKU FJIE€MEHTAPHBIX
byHKUIUNA: TPSIMOUN U 0OpaTHOU
MPOMOPIUOHATBLHOCTH, TUHEWHOM,
KBaIPaTUYHOM, TOorapu(pMUIECKON 1
MOKa3aTeIbHON (hYHKIIHA,
TPUTOHOMETPUUECKUX (PYHKIIHI C
dbopmynamu, KOTOPBIMHU OHU 3a]1aHBbI;
HaXOJUTh MO rpaduKy NpUOINKEHHO
3HauY€HUA (PYHKIIMHU B 33JJaHHBIX TOYKAaX;
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 /
yObIBaHMsI, 3HAUEHUE (PYHKIMU B 33/IaHHON
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 epaghuKu u3y4eHHuIX 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,
yooesnemeopsarouell npueeodeHHoMy Habopy
YCA08ULL (NPOMENCYMKU 803PACMAHUS/YOBLIBAHUS,
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,
NPOMEIHCYMKU 3HAKONOCMOAHCMEA, ACUMNINOMb,
nepuoo u m.n.);

— UHMepNpemupos8ams C8olCmea 8 KOHMeKcme
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B noeceoneenoii scuznu u npu usyuenuu

opyz2ux npeomemos:

— ONpEeAeNATh Mo rpadukaM CBONCTBA
peaNbHBIX POLIECCOB U 3aBUCUMOCTEN
(HanOobIIMe U HAUMEHbBIIINE 3HAUCHHUS,
IPOMEKYTKU BO3pACTaHUA U YOBIBAHMUS,
MPOMEKYTKU 3HAKOTIOCTOSIHCTBA U T.I1.);

— 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 0a30BOM YPOBHE
HOHSTUSMU: IPOU3BOIHAS QYHKIIUHU B TOUKE,
KacaresbHas K rpaduky QyHKIINH,
pou3BOHAS (PYHKIIUU;

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

— pelIaTh HECJIOXKHbIE 337a4l Ha IPUMEHEHHUE
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.)

— Onepuposams NOHAMUAMU: NPOU3BOOHAS
@YHKYUU 8 MOoUKe, KacamenbHas K 2papuxy
@dyHKyuU, nPou3800HAsT PYHKYUU,

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

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

— uccneoo8ams 8 NPOCMeUuUx Cry4aax QyHKyuu 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 uzyuenuu opy2ux

YUEOHBIX nPeOMemos:

— pewiams NPUKIaOHble 3a0a4u u3 6uoaI02ul,
@QUIUKU, XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8,
CBA3AHHbIE C UCCTIe008AHUEM XAPAKMEPUCTIUK
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BEJIMYMH B PEAIBHBIX POLECCAX;
COOTHOCHTH TpahKH peaabHbIX MPOIIECCOB U
3aBUCHUMOCTEH C UX OMHMCAHUSIMH,
BKJIIOYAIOIIMMHU XapaKTEPUCTUKU 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 3HAUECHUS;
ornepupoBaTh Ha 0a30BOM YpOBHE
MNOHATUSIMU: YACTOTA U BEPOSITHOCTD
COOBITHS, CITy4aiiHBINA BBIOOP, OTIBITHI C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH;

BBIUUCIISTH BEPOSITHOCTU COOBITUN HA OCHOBE
NOJICYETa YHCIIa UCXO0B.

B noeceonesnoii ycusnu u npu uzyuenHuu
Opy2ux npeomemaos:

OLICHUBATh U CPABHUBATH B IPOCTHIX CIydasx
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 CYUAUHBIX 8ETUYUH,
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 pacnpedeieHull U NPUMEHSIMb UX 8
pewenuu 3a0a4;

umMemsb npedcmasiienue 0 Koppeisyuu Ciy4atiHolx
BeUYUH, O TUHEUHOU pecpecCull.
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B noeceonesnoit scuznu u npu uzyuenuu Opyux
npeomemog:

BLIYUCTIAIMb UIU OYEHUBAMb 8EPOSMHOCIU
CcOOLIMULL 8 PEATIbHOU HCUZHU,

8b1OUPaAMb NOOX00sUUE MEMOObL NPeOCMABIeHUs
u 06pabomku OAHHLIX,

YyMemb peulams HeCa0HCHbIe 3a0ayl 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 3aJa4H, TIPH
HEOOXOJMMOCTH CTPOUTH JIJIS €€ PEIICHUS
MaTEeMaTHYECKYIO0 MOJICITb;

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

JIEHCTBOBATH IO AITOPUTMY, COJEPIKAIIEMYCS
B YCIIOBUH 33/1a4U;

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, BRIOMUPAsi 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, mpedyroujue 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 opMbl 8 OpY2YyI0, UCNOIb3YS NPU
HeoOxXo0uMocmu cxemol, madauysl, epapuxi,
ouazpammol,

B noeceonesnoii ycusnu u npu uzyuenuu opy2ux
npeomemoe:
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ONITUMAJIEHOE TI0O KPUTEPHSIM,
c(OpMyIUPOBAHHBIM B YCIOBUU;
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.IL.;

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/1a49H, TPEOYIOIIHe
WCITOJIb30BAHUS OTPUIIATEIILHBIX YHCE: 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 MTOHATHE MacITaba Jist
HAXOXKJCHUS PACCTOSIHUM M JTMH 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,
BO3HUKAIOIINC B CUTYAHUAX HOBCCHHCBHOﬁ
KHU3HHU

8. I'eometpust

OnepupoBath Ha 6a30BOM ypOBHE
MOHATUSIMU: TOYKA, MPAMAasi, IIIOCKOCTh B
MPOCTPAHCTBE, NAPALICIBHOCTD U
MEPICHANKYJIIPHOCTh 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 00OBEMHBIX (DUTYp: BHU]L
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 TUIONIA/IU 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 ycio8us NpuUMeHeHUs 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
2eomempuiecKux pu2ypax, 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 IPUMEHEHHEM (HOPMYII. 2eomMempudecKux mej ¢ NpUMeHeHuem Gopmyi,
B noeceoneenoit scuznu u npu usyuernuu —  BbIYUCTIAMb PACCMOSAHUS U V2ilbl 6
opyz2ux npeomemos: npocmpatncmee.
— 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;

— COOTHOCHTBH IUIOIIAIN TOBEPXHOCTEN TEN
OJIMHAKOBOM (POPMBI pa3IMYHOIO pa3Mepa;

— COOTHOCHUTH 00bEMBI COCYJIOB OJJUHAKOBOM
(GOpMBbI pa3IUUHOTO pa3Mepa;

— OLEHUBATh POpPMY NPABUIBHOTO
MHOTOIPaHHHKA MOCIIE CIIUJIOB, CPE30B U T.II.
(ompeaensTh KOJIMYECTBO BEPILHH, pedep U
IpaHel MOJTYyYEHHBIX 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 8EKMOPO8, KOOPOUHAMbL BeKMOPA, V20l

NPSAMOYTOJIBHOTO NapaslieNenuea MedHcOy 8eKmMopamu, CKAIApHoe NPouzsedeHue
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,
PAacKaovleams 8eKmop no 08yM HeKOLIUHeapHbIM
gexmopam;

— 3a0a8ambo NIOCKOCMb YPAGHEHUEM 8 0eKAPMOBOl
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 POjlb MAMEMAMUKU 8 PA36UMUL
Y UX aBTOPOB B CBS3U 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 Xapaxmepuzosams Kpacomy u

IIPUBOJUTH IIPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEN B IIPUPOJE, B TOM YHCIIE
XapaKkTEepU3yIOLIUX KPacoTy U COBEPIIECHCTBO
OKPY’KAIOLIEro MUpPa U MPOU3BEICHUIM
HCKYCCTBA

COBEPULEHCTNBO OKPYHCAIOUWEe20 MUPa U
npousseodeHuUll UCKYCCmea,

npUMeHsamsb npocmetiuiue NPocpamMmHsle cpeocmea u
9JIeKMPOHHO-KOMMYHUKAYUOHHBIE CUCTEMbl NPU
peuleHuy mamemamuieckux 3a0ay
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3. Conepxkanue y4eOHOro npeamera «MaremaTnka: ajredpa 1 HayaJia MATEMATHYECKOT0 aHAJIN3a, TeOMeTPHUS»

AJire0pa ¥ HaYaJ1a MATEMATHYECKOI'0 aHAJIN3A
Yuciia ¥ YMCJI0BbIC BbIPAKEHUS

Kopens crenenn N > 1 m ero cBoicTBa. CTeneHp C palMOHAIBHBIM IIOKA3aTellieM M €€ CBOMCTBA. [lonamue o cmeneHu c
oelicmeumenbHblM NoKa3ameinem.

[Tonsitue norapudma yucna. JlecATUUHBI U HaTypalbHBIN JIOTApUPMBI, YUCIO €. BhlUunciIeHHE NECITUYHBIX M HATypajbHBIX
Jorapu(MoB Ha KanbKyJsiTope. Ponb nocapugmos 6 pacuiupenuu npakmuieckux 603MONCHOCMEN eCMeCm8eHHbIX HAYK.

Pannannas mepa yria. CuHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC YUCIIa. APKCHHYC, QpKKOCUHYC, apKTAHT€HC, aDKKOTAHI'€HC YHCIIA.

KomnnekcHoe uncio. AnreOpandeckast popma KOMIUIEKCHOTO yncia. JlelcTBUTEIbHASS U MHUMAsl YacTh KOMILJIEKCHOTO YHCIIa.
ConpskeHHbIE KOMIUIEKCHBIE YMCIIA, PAaBHBIE KOMIUIEKCHBIE YMCIIA.

ToxkaecTBeHHBIC IPeodpa3oBaHUA

MHorowieH ¢ OnHOM NepeMeHHOM. JlenuMocTh MHOrowieHoB. llenble KOpHM MHOroudjieHa € IENbIMU KO3 (PUIMEHTaMU.
Pemienne nenoro anredpamdyeckoro ypaBHeHusi. OCHOBHasi TeopeMa aiareOpnl (0e3 aokaszaTenbcTBa). Uuciao KopHelW MHOroujeHa.
bunom HeroToHa.

CaoiicTBa kopHe#l, cteneHe u JyorapudmoB. [IpeoOpazoBaHus MpPOCTEUIINX BBIpAXKEHUN, COAEPXKAIIMX KOPHH, CTENEHU U
JgorapupMsl.

OCHOBHBIE TpUTrOHOMETpUUYECKHE ToxnaecTBa. PopMyinbl npuBeaeHus. [IpeoOpa3zoBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUI.
Cunyc, KOCUHYC U MAH2EHC CYMMbL U PASHOCMU 08VX Y2n08. Tpuconomempuueckue yukyuu 06otinozo y2na. Illpeobpazosanus cymm
MPULOHOMEMPUYECKUX QYHKYUL 8 npoussedenue u oopammusie npeobpaszosanus. Buipasxcenue mpuzonomempuueckux Qyukyutl yepes
mauzenc noiosuHHo20 apeymenma. Ilpeoopazosanus evipasxcenut, cooepicaujux oopamHvle mpuzoHomempuieckue QyHKyuu.
YpaBHeHUs U HEPABEHCTBA

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

OcCHOBHBIE NPUEMBI PELIEHUS CHUCTEM YpPAaBHEHHM: MOJICTAHOBKA, CJIOKEHUE, BBEJACHUE HOBBIX NEPEMEHHBIX. PaBHOCHIBHOCTh
YPaBHEHUM, HEPABEHCTB U CUCTEM. PerieHne cucremsl ypaBHEHUM C ABYMsI HEM3BECTHBIMU. PemieHne cucteMbl HEPaBEHCTB C OJHOM
HEU3BECTHOU.

Hcnonb3zoBanue cBOMCTB U TrpadukoB PYyHKIMH MpU pELICHUH YpaBHEHUI U HepaBeHCTB. Merona unTepBanoB. M3o0paxeHue Ha
KOOPAMHATHOM IIJIOCKOCTY MHOKECTBA PEIICHNUN YPaBHEHUM, HEPABEHCTB.
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[IpumMeHeHne MaTeMaTUYECKUX METOJOB JUIsl PELICHUsl COACpXKATENbHBIX 3aad M3 PA3IMYHbIX 00JacTeil HayKH U MPAKTHUKH.
HNHTtepriperanys pe3ysbraTa, y4eT peaabHbIX OTPAHUYECHUN.
DOyHKIUU

[Monsitue ¢ynkinuu. OO6nacTh ompeneneHus W obmacte 3HadeHui. ['paduk ¢ynkmuu. [loctpoenne rpadukoB GyHKIUH,
3aJJaHHBIX Pa3NUYHBIMHU criocoOamu. CBoicTBa (PyHKIMNA: MOHOTOHHOCTh, YETHOCTh M HEUYETHOCTh, MEPUOIUYHOCTD. [IpomMexyTKu
BO3pacTaHus U yObIBaHMsI, HAMOOJIbIIICe M HAUMEHbIlee 3HaueHus QyHKuuu. [Ipumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH B peabHbBIX
IpoIeccax u sIBICHUAX.

Crnoxnast pynkius. Bzaumuo oOpatabie Gynkiuu. O0IacTs onpenaeneHus U 001acTh 3HadyeHUuN oOpaTHOM QyHKIuu. ['paduku
B3aMMHO 00paTHBIX QyHKIUN. HaxoxaeHue pyHKIuu, oOpaTHOM JTaHHOM.

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

. _k . N
Jluneitnas v kBajapatuyHas GyHKIUU, QyHKIMS Y =— UX cBOMcTBa U rpaduku. ['paduk n1poOHO-TMHEITHOM 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 JorapupmMuyeckas GyHKIUU, UX CBOWCTBA U TPAPUKH.

IIpeaesa u HenpepbIBHOCTL (PYHKIUH

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

[Tonsitue o npenene ¢pynkuuu. Ilpenen ¢yHkuuM B TOuke M Ha OecKOHEUHOCTH. CBSA3b MEXKIY CYIIECTBOBAHHMEM Ipelena U
HENpepbhIBHOCThIO GyHKIMHU. [Ipenen cymmbl, Npou3BeneHUss M YacTHOro. ['OpU3OHTajIbHBIE M BEPTUKAJIbHBIE U HAKIOHHbLIE
ACUMIITOTHI.

IpousBoaHasn

[lonarue o kacatenbHOM K Tpaduky GyHKIMUA. YpaBHEHHE KacaTtenbHOW. OmpenesieHHe MPOU3BOAHON (PYHKIIMH.
['eomerpuyeckuil U (pusnyeckuid cMmbIcabl Mpou3BogHON. IlpomsBonHas creneHHod (yHkuuu. [Ipou3BoAHBIE CYyMMBI, pa3HOCTH,
pOU3BeEHUS U YacTHOTO (pyHKIMiA. [[pon3BOHBIE OCHOBHBIX ieMeHTapHbIX QPyHKIUH. [Ipon3BoiHas cnoxxHON QyHKIIMH.

Bropas mpousBonHasg, ee reoMerpuueckuil M ¢uznueckuii cmbicabl. Teopema Jlarpanxka. IlpumeHenue mnepBoi U BTOpPOM
MPOU3BOIHBIX K UCCIIEIOBAHNIO GYHKIIUU U IOCTPOEHUIO rpaduka. Juggepenyuanvruoe ypagnenue capmoHuieckux KoaieOauui.

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

HNurerpan
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[Inomans kpuBoiuHEWHON Tpaneuuu. MHTerpan kak mnpenen cymmbl. [lepBooOpasznas. IlepBooOpa3Hble OCHOBHBIX
aneMeHTapHbIX pyHkuuid. [IpaBuna Beraucnenus neppoodpasueix. @opmyna Herotona-JleitOnuma.

[Tpumepsl IpUMEHEHUs UHTETrpaia B (PU3UKE U TEOMETPHUH.

BeposiTHOCTH U CTATHCTHKA

[IpencraBneHre MaHHBIX, MX YHCIOBbIE XapaKTepUCTUKU. Tabmuubl um guarpammbl. CiydaiiHbelid BeIOOp. MHTepnperanus
CTaTHUCTUYECKUX HaHHBIX M HX XapakTepucTuk. CiydaiiHble COOBITHS W BEpOSATHOCTb. Brrumcnenme BepositHocTell. [lepebGop
BApHAHTOB U JJIEMEHThl KOMOMHATOPHKHU ((POpMYJbl YHCIIAa MEPECTaHOBOK, Pa3MEIICHWNH U COYETaHMH 3JIEMEHTOB). McmbITaHus
bepnymu. CiydaiiHple BEJIMUMHBI U UX XapaKTEPUCTUKHU. YacToTa U BEpOSATHOCTh. 3aKOH O0JbIIMX yuces. OneHka BeposiTHOCTEH
HACTYIUIEHHsI COOBITHI B MPOCTEUIINX MIPAKTUUECKUX CUTYaIUSX.

Jloruka u MHOKecTBa

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

MtrocTpanysi OTHOIIEHUM MEXly MHOKECTBAMH C IIOMOLIBIO AUarpaMm Diliepa.

DneMmeHThl Joruku. OnpeneneHus U Teopembl. Teopema, oOpaTHas qaHHOM. J[okazatenbcTBO. Jloka3aTenbcTBO OT MPOTUBHOTO.
[Ipumep 1 KOHTpIIPUMED.

MaremaTiKa B MCTOPUYECKOM PAa3BUTHU

HcTtopust pa3BUTHUS TOHATHUS YUCIIa: KOMIUIEKCHBIE YMcia, KOpHU N-i cteneHu. McTopus Bompoca o HaxoxaeHUU GopMysl KOpHEH
anredpanueckux ypaBHeHuil. @opmynsl Kapgano. OcHoBHas Teopema anreOpsl. Mctopus paszsutus anreOpsl: H. Abens, J. besy, K.
l'aycc, Y. I'opuep, H. Tapranwsa, II. depma, C. @eppo. McTopusi Bonmpoca 0 HaAXOXKICHUM KOMILUICKCHBIX KOPHEM KBAJpaTHBIX U
kyonueckux ypaBHenuii: [x. Kapnano, A. Myasp. Hepa3pemmmocTs B pagukanax ypaBHEHUN CTENEHU, OOIbIIEH YeThIpeX.

Hctopust pa3zButus maremarnueckoro ananuza: JI. Komm, JI. Kponekep, 1. Kennep, U.Hetoton, I'.JIeiiOuun. Mcropus pazsutus
norapudmoB u Jorapubmuueckux tadmui: M. bropru, 1. Henep, I'. bpurc, A. Brnakk. Pazsutne maremaruueckoit noruku: Y. [Mupc,
®. Opure, x. Benn.

Hcrtopust pazButusi Teopun BeposTHocTed u cratuctuku: [1. @epma, X. Troitrenc, A.bepuymmm, I1. Jlamnac, I1. JI. YeOsimes,
N.HproToH.

I'eomerpusn
BBenenue

[IpsiMble U MIIOCKOCTH B IPOCTpaHCTBE. OCHOBHBIC MOHSTHSI CTEPEOMETPHUH (TOUKA, MpsiMasi, IIIOCKOCTh, MPOCTPAHCTBO).
[TepneHAUKYISPHOCTD MPSIMBIX.
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[MapaieJbHOCTh NPAMBIX M IJIOCKOCTEN

Ilepecekaromuecs, mapaulesIbHbIE U CKPELIUBAIOIIMECS MPAMBIE. YTOJI MEXAY NMPAMBIMHU B IIPOCTpaHCTBE. [lapamienbHOCTh
IJIOCKOCTEN, MPU3HAKA U CBOMCTBA.
IepneHaMKYJIAPHOCTH NPAMBIX H INIOCKOCTEH

[leprieHIMKYISIPHOCTH IPSIMOM U IIJIOCKOCTH, IPU3HAKU U CBOMCTBA. Teopema o Tpex nepneHauKyssipax. llepnenaukyisap n
HAKJIOHHAs. YTOJ MEXIY NPSIMOM U TUNIOCKOCTRIO. [lepnenaAnKyIapHOCTD IIJIOCKOCTEN, IIPU3HAKKA U CBOMCTBA. J[ByrpaHHbIN yrod,
JIMHENHBIN yTOJI IByTPAHHOTO yIuia. PacCTOsIHUS OT TOUKM JI0 TJIOCKOCTH. PaccTosiHre OT mpsiMOU 10 TIIOCKOCTH. PaccTosinne Mexty
IapajulesIbHbIMU IUIOCKOCTAMHU. PaccTosiHue MeX 1y CKpeIMBarOMMHUCS IIPSIMBIMHU.
MHoOrorpaHHuKHU

MHuororpanauku. Bepunsl, pedpa, rpaHu MHOTOrpaHHuka. Pa3sepTka. MHoOrorpansble yriibl. Beimykiible MHOTOIMpaHHUKH.
[Tpusma, ee ocHOBaHus1, OOKOBbIE pedpa, BbICOTA, OOKOBas MOBEpXHOCTh. [Ipsimast u HakioHHas npu3Ma. [IpaBunbHas npusma.
[Mapannenenunen. Ky6. [Tupamuna, ee ocHoBaHue, 00KOBbIe pedpa, BbICOTa, OOKOBasi IOBEPXHOCTb. TpeyroibHast mupaMuaa.
[TpaBuibHas nupamuja. Y ceueHHas nupamuaa. CuMMeTpun B KyOe, B mapajuienenuree, B npu3Me u nupamuze. [lonstue o
CUMMETPHUU B IPOCTPAHCTBE (LIEHTpaJIbHAS, OCEBas, 3epKayibHasl ). [[pumMepsl cuMMeTpuil B oKpyskaromieMm mupe. CedeHus pru3Mbl,
nupamubl. [IpencraBienne o NpaBUIbHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTa’Ap, NOAEKa3Ap U UKOCABD).
BekTopbl B IpocTpaHcTBE

Bekropel. Monyns BekTopa. PaBeHcTBO BEKTOpPOB. Cll0KEHNE BEKTOPOB M YMHOKEHUE BEKTOPA HA YHUCIIO. YTOJI MEXKIY
BekTopamu. KosmmHeapHbie BEKTOpHI. Pa3nokeHne BEKTOpa o IByM HEKOJUIMHEApHBIM BeKTOpaM. KoMIutaHapHbBIE BEKTOPBI.
Pa3noxxenue no TpeM HEKOMILJIAHAPHBIM BEKTOPAM.
MeToa KOOpAMHAT B IPOCTPaHCTBE. I BHKeHUs

KoopanHatel TOUKH U KOOPAUHATHI BeKTOpa. CKAIIPHOE MPOU3BEIECHUE BEKTOPOB. [IBUKEHUS. IEHTPAJIbHAsI CHMMETPHSI,
0CEBasi CAMMETpPHs, 3€PKAJIbHAS] CAMMETPHs], ApAJIEIBHBIN IIEPEHOC.
HuauHap, KoOHyC, miap

[Tonstre nunuuapa. [momane noBepxnoctu nrmimHApa. [loudatue konyca. I1nomans moBepXHOCTH KOHYCA. Y CEUEHHBIN KOHYC.
Cdepa u map. YpaBaenue chepol. B3aumHoe pacrionoxkenue chepbl U ruiockocT. KacarenbHas 1m1ockocTh k cdepe. [Tnomanp
chepsl.
O0bem O0BbeMbI TET

O06bem npaMoyroasHOro napamienenumnena. OobemMbl NPAMON NpU3Mbl U HUIUHAPA. OOBEMbI HAKIIOHHON NPU3MBI, TUPAMUIbI
u KoHyca. O0beM mapa u miomaas chepbl. O0bEMBI IAPOBOTO CETMEHTA, APOBOT0 CJI0S U IAPOBOr0 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 Kopuu (areebpa) 14 1
5. | [lepneHauKyISAPHOCTD MPSIMBIX U TUIOCKOCTEH (eeomempus) 17 1
6. | Iloka3aTtenbHas u jorapupmudeckas GyHKIUM (areedpa) 17 1
7. | MHOTOTpaHHUKY (2eomempust) 14 1
8. | Tpuronomerpuueckue GpyHkuuu (areedopa) 24 1
9. | TpuroHomeTpuuecKue ypaBHeHuUs (areebpa) 18 1
10. | BekTopsl B IPOCTPaHCTBE 12 1
11. | BeposSTHOCTb M CTATUCTHKA 5 i
12 [ToBTOpEeHME Kypca anreOpsl M Hadajl MaTeMaTHIECKOTO aHaJIH3a, 18 1
reomeTrpuu 3a 10 kiacc
Bcero uacoB (5 4. B Hepenmo u3 pacuéra 35 yueOHBIX HEIeIb) 175 10
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MaremaTuka: anreﬁpa H HAYAJA MATEMATHYIECCKOI0 aHa/In3a, recOoMETpU.

ba3osbl1ii yposenb 11 kiiace

N3 HUX KOJI-BO

Ne Tembt o | orseremux
HA KOHTPOJIb
1. | HenpepsiBHOCTb ¥ nipenen GyHKIMH (areebpa) 12 )
2. | IpousBonnas ¢hyakimu (areebpa) 13 1
3. | MeToa KoopIuHAT B IPOCTPAHCTBE. (eceomempusi) 15 1
4. | IlpumMeHEeHHE POU3BOTHOMN K UCCIIe0BaHMIO GyHKIUH (arneedpa) 28 2
5. | Hununmp, koHyc, map (ceomempust) 16 L
6. | IlepBooOpa3Has u uHTErpal (azeebpa) 14 1
7. | O0bémbI e (ceomempus) 17 1
8. | Kombunaropuka (azeetpa) 10 i
9. | DAEMEHTHI TEOPHH BEPOSITHOCTEH (aneebpa) 11 1
10. | JIBmwkeHus 4 )
11 [ToBTOpEeHME Kypca anreOpsl ¥ HaYaJl MATEMaTUYECKOTO aHaJn3a, 30 2
reometpuu 3a 10 — 11 kmaccol
Bcero gacoB (5 4. B Hezenmo U3 pacuéra 34 yueOHBIX HECIIN) 170 10
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4.1 TemaTu4eckoe NJIAHUPOBAHUE

TEMa

COACPKAHHUEC TCMbI

XapPaKTCPUCTUKA OCHOBHBIX BUAOB ACATCIbHOCTH YYAIIUXCA

paszen

IIPOrpamMMBl

I'naBa 1. ®ynkuuu u rpadguxu 17 yacos

1. [Tousartue
byHKIUHA

OyHKIUSA TEPEMEHHOHN X, apryMeHT (yHKIHUU.
OOnacte ompeneneHuss U 00JacTb 3HAYEHUH
¢ynkuuu.  CrmocoObl  3amaHus  (QYHKIHH.
O0benuueHne

U TepeceyeHrue MHOXKeCTB. 3Haku (N u U.
O0603HaUeHUE YUCIOBBIX MHOXKECTB

Bbuucnare 3HaueHHs (QYHKIMA C TOMOLIBI0 MHKPOKAJIBKYJISATOPA.
OmnpenensiTh, HAXOJUTH U 3aIUCHIBATH (QYHKIHIO, 00JIACTh ONPEACICHUS U
oOmacTh 3Ha4YeHUs (YHKIUH. 3amuChiBATh MHOXKECTBA C TIOMOIIBIO
3HAaKOB OOBEIUHEHHUS U IMEepPecedeHUss MHOXKECTB. 3ajaBaTh (DYHKIHIO C
noMoIIei0 Tabnuiel, rpadpuka u Gopmynsl. CTpouts rpaduk JTHHEHHON
¢byHkuMu. 3anuchiBaTh (PYHKLIHMOHAJIbHBIE 3aBUCUMOCTH K TEKCTOBOM
3aaue ¢ MPAKTUYECKHUM M T€OMETPUYECKHM COJIep)KaHUEeM. 3alHChiBaTh
0003Ha- YEHHs OCHOBHBIX YHCJIOBBIX MHOKECTB. [IpMBOIMTH mpuMeps
peanbHBIX SIBICHUH (IIPOIECCOB), KOJIMYECTBEHHBIC XapaKTEPUCTHKH
KOTOPBIX OINHUCHIBAIOTCSA C MoMouIbio (pyHkuumii. Mcrmons3o0BaTe roToBbIe
KOMITBIOTEPHBIE ~ MPOrpaMMbl Ui WDIIOCTPAllMM  3aBUCHMOCTEH.
OmnwuceiBaTh CBOMCTBAa (PYHKLUHU ¢ onopoil Ha ee rpaduk. Ilepeuncnats
CBOWCTBA (PYHKIIMHU M WILTIOCTPUPOBATH WX C TIOMOIIBIO Tpaduka

2 Ilpsamas,
runepbona,
napabosna
OKPY>KHOCTh

KoncranTa. Jluneiinas ¢yHkuus u ee rpaduk.
KBanpartuunas ¢pyHkius,

¢ynkuus y = k/x. BeprukanbHas U
TOpPH3OHTAbHAS acUMOTOTHL.  OnpeneneHus
IIPSIMOH, runepOoJIbl, napabosibl  Kak
T€OMETPHUECKUX MECT TOUEK

dopMmynupoBaTh  ONpeAETeHUs NpsIMOM, rumepOosbl, Mmapaldobl,
OKPYXHOCTH Yepe3 COOTBETCTBYIOIIHE I'€OMETPHYECKHE MeCTa TOYeK.
Crpouts rpaduk KBagpaTHUHOW QYHKINUU U QYHKIIUH

y = k/x. CTpouTh BEpTUKAIbHYIO U TOPU3OHTAIBHYIO aCUMIITOTHI

K rpaduky GyHkiuu y = k/x. 3anonHsaTh TaOIUIBI 3HAYECHUN

¢ynkuun. Haxoauts Touku nepecedenus rpadukoB GpyHKIHI
rpadguyecKkd W aHaJIUTHYECKU. 3a/laBaTh OKPY>KHOCTb YpPaBHEHH- €M.
Haxoaute ommOku B Tabnaumax, Ha CXEMaTHUECKUX dYepTekax, B
pemenuax. CpaBHuBaTh rpaduku GyHKIUH. [I[pUMEHITh KOMIIbIOTEPHBIE
MpOrpamMMsbl JJisi MOCTpoeHus rpadukoB. [IpuBoauTs IpUMEpPHI peatbHbBIX
SBJIEHUN (IIPOLIECCOB), KOJUYECTBEHHbIE XapaKTEPUCTHKH KOTOPBIX
OIIMCHIBAIOTCS C IIOMOILBIO

JUHENHOM, KkBaapaTuyHoM ¢GyHKIMM u dyHkuuum y = k/x. OnuceiBath
cBoiicTBa (yHKUMU Cc omopoil Ha ee rpaduk. Ilepeuncnsate cBoicTBa




(YHKIMH ¥ WIUTIOCTPUPOBATh MX C MOMOIIBIO rpaduka

3.
HenpepsiBHOCTB
Y MOHOTOH-
HOCTh (PYHKIUH

[loHsATHS HeNpeppIBHOCTH, MOHOTOHHOCTH U
pa3pbiBa GbyHKIMH. KycouHno-3aanHble
¢bysakuu. OkpecTHOCTh TOUKU. DYHKIUU Y =

[X]

nu y={x}. Teopema 0 HPOMEKYTOUHOM
3HayeHuu pyaknuu. Bo3pacranue u yObiBaHue
¢bynknuu.  [IpoMeXyTKH ~ MOHOTOHHOCTH.

Pemenne HCPAaBCHCTB MCTOJOM MHTCPBAJIOB.

HaxoauTe HenpepbIBHBIE U Pa3phIBHBIC (GYHKINH, €CITU (DYHKIIMA 3a]IaHbI
aHATUTHYECKH WM Tpadudecku. [IpuBoaANTE pU- MEphl HETIPEPHIBHBIX U
pa3pbIBHBIX (yHKIMNA. HaxoauTh 3HaYCHUS KyCOUHO-3aJaHHBIX (PYHKIIUH
U cTpouTh uX rpaduku. DopMyaHpOBATH TEOPEMY O MPOMENKYTOUYHOM
3HaYeHUU QyHKIUU. DOpMyIMpOBaTH ONpEACICHHE BO3pACTAMOIIEH WU
yoObBatomet  Gynkumidi. HaxomuTe  MPOMEXKYTKH  MOHOTOHHOCTHU
¢yHkuuu. Permate  HepaBeHCTBa METOJOM HWHTEpBaIOB. Pemiath
YpaBHEHHS C WCIOJb30BAHWEM MOHOTOHHOCTH (yHKIMH. CTpOUTH
rpaduxk ¢yHkuuu no ee onucanuro. ONHUCHIBAaTH CBOWCTBA KYCOYHO-
3agaHHON (QyHKIMH ¢ omopoil Ha ee rpaduk. [lepeuncnsaTs cBoiicTBa
(GYHKIIMM ¥ WUIFOCTPUPOBATh MX C TOMOIIBI0 Tpaduka. [IpuMeHsATh
KOMITBIOTEPHBIE MMPOTPAMMBI JIJIsl IOCTPOSHUS rpauKOB.

4. KBagpatuunas [Ipeobpa3zoBanue rpaduKoB. I'paduku | Ctpouth rpaguKu KBaIpaTUYHON U APOOHO-TMHEHHON HYHKIUH C
U 1poOHoO- KBaJpaTUYHON GbyHKIAN u IpoOHO- | moMoIkio mpeodpazoBanuii. CTpouTs rpaduk GYHKIMHA C MOAYIISIMHU.
JIUHeHHas nuHeitHoi. Haxoxnenne — Haubonpmiero  u | HaxonuTe Hambosnbliiee 1 HaMMEHbIIee 3HaUeHUsl (YHKIIUU Ha
byHKINN. HAaMEHBIIETO  3HAa4eHUs  (QYHKUMU  Ha | IpoMexyTke. Pemats rpaduyecku cuctembl HepaBeHCTB. [IpuMeHsaTh

npomexyTke. ['paduyeckoe pemieHre cUCTEMBI | KOMIIBIOTEPHBIE IPOTPaMMBbI TSl IOCTPOEHUS rpaduKoB

HEPaBEHCTB C IBYMS TIEPEMEHHBIMHU
KonTtpoabHasn KoHTponupoBars 1 olleHMBaTh CBOIO padboTy. CTaBUTH LIETH Ha
padora Ne 1 CIEYIOIUHI dTan 00yuyeHus

I'naa 2. Ctenenu u kopuu 14 yacos

5. CrenenHas CrenenHas pyHKIUSA dopmynupoBaTh ONpPEAETICHHs CTENEHHONW (DYHKIINU, YeTHON

GyHkmus  y=x'
npu
HaTypaJbHOM
3HAYEHHUH N

y=x" IIpM HaTypaJbHOM 3HAYEHUM N.
Oyakuust y = X' sl TPOU3BOJBLHOTO
HaTypaJbHOTO 3Hadye- HUS N U €€ CBOMCTBA.
YetHOCTH u HEYETHOCTb byHKINN.
CuMMeTpHYHOCTh TpaduKka OTHOCUTEIHHO OCH
OpAMHAT U Hayaja KOOpJAUHAT

n HeueTHOW @QyHkumid. Omnpenenste yeTHOCTh (yHkuuu. HaswiBath
cBOMcTBa cTeneHHOM pyHKimu. HaxonuTs 3HaueHus pyHKIMHA

y=X" ¢ IOMOIIbIO HHXECHEPHOTO MUKPOKAIBKYIISITOPA.

Crpouth Tpadukd (GyHKOHA y= X" B TeTpamgd M C MPUMEHEHHEM
KOMITBIOTEPHBIX MporpamMm. [IpuBoANUTH MpHUMEpHl peasbHbIX SB- JICHHM
(mporieccoB), KOJTMYECTBEHHBIE XaPAKTEPUCTUKH KOTOPBIX OMMCHIBAIOTCS
C MOMOIIIBIO CTENEHHON (QYHKIIUU

6. Tloustue
KOpHS n-u
CTEIEHU

Ilonsatne kopHs n-i creneHu. IloaxopeHHoe
BBIpQ)KEHHUE W TI0KA3aTeNb CTETEeHU KOPHS.
B3aumHo oOpatHble GyHKIMU

CpaBHMBATh CBOMCTBA B3aMMHO O0OpaTHBIX (GYHKLIUN y = %X n
y = x". 3a1aBaTh ¥ HAXOAUTH Ha rpaduKe QYHKIMIO, OOPATHYIO JaHHOM.
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y=2X 1y =x" u ux ceoiicrea. O6patnmas

¢bynkuus. Mppamuo- HambHOE YpaBHEHHE U
HEPaBEHCTBO

Haxomute 3HaueHus ¢GyHKIUU y=Q/; C TOMOILIBIO HHKEHEPHOI'O

MUKPOKaJIBbKYIsITOpa. CTpOUTh TpaduK (QyHKIUH y=Q/; B TETpagu U C
IIPUMEHEHUEM KOMIIBIOTEPHBIX IporpaMM. PemaTs uppanuoHaIbHbIE
ypaBHEHMs UM  HepaBeHCTBa. Haxomutb o0iacTh  omnpeaeneHus
uppanroHanbHOH (yHKIMU. IIpUBOIUTH MpPUMEPHl PEalbHBIX SBICHUN
(mporieccoB), KOJIMYECTBEHHbIE XAPAKTEPUCTUKU KOTOPBIX OMMCHIBAIOTCSA

C MOMOUIbIO (PYHKIIUHU y=Q/; . OnuceIBaTh CBOMCTBA (DYHKIIMU C OMOPOU

Ha ee rpaduk. [lepeuncnsaTs cBoiicTBa GYyHKINHU M WILTIOCTPUPOBATH UX
C MIOMOMUIBIO rpaduka

7.CBolicTBa
apupMeTHIECKUX
KOpHEHN

JlokasarenbCcTBa CBOMCTB apH(PMETHIECKUX
KopHeil. ToxkaecTBeHHbIe TPeoOpa3oBaHus
BBIpAXEHUH, coepkaiux KopHU. CUCTEMbI
UPPALMOHATIBHBIX YPaBHEHHIA

[IpumeHsTh  TOXKAECTBEHHbIE  IpeoOpa3oBaHMsl  BBIPAXKEHUH,  CO-
JiepKaluX KOpHU. Perniate uppanuoHanbHble ypaBHEHUS,
HEPaBEHCTBA U CUCTEMbI YpaBHEHUN

8. Crenesp ¢

Crenenp C JpoOHBIM M pallMOHAIbHBIM

BEIUncaaTs cTeleHp 4ncia ¢ palluOHAJIBHBIM ITOKA3aTeJIEM C I10- MOLIbIO

paloOHaIbHBIM nokazarensiMu.  CBoiicTBa  cTemeHel ¢ | HHXKEHEPHOTO MHKpPOKalbKynaTopa. IIpeoOpa3oBbIBaTh BbIpaXEeHHs, B
II0Ka3aTeseM paLOHAIBHBIM I10KA3aTEIeEM KOTOpBIE BXOJST CTENEHU C ApOOHBIMU NokazarensiMmu. llpencraBnarh
YHCJIO B BUJIE CTENEHH C PALIMOHAJIBHBIM [10KA3aTEIEM
KonTpoabnas KonTponupoBate u oneHuBaTh cBow pabory. CraBuUTh LenM Ha
padora Ne 2 CJICAYIOIIMN ATal 00yUYeHHs
I'nasa 3. IlokasarenbHass u gorapupmuyeckas pynkuun 17 yacos
9. OyHKIMA [lokazarenbHast ¢QyHKuMA, ee cBoilctBa u | PopMyIupoBaTh OIpeAeieHre Moka3zaTenbHOM (yHkuuu. HaspiBath
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
ee CBOMCTBA . rpaduk GYHKIMH y = a” B TETPaJd M C MPUMEHEHHEM KOMITBIOTEPHBIX
IlokasarenbHble YpaBHCHMUS, HEPABEHCTBA U UX | mporpamMm. CpaBHHMBaTh 3HAYEHMs IIOKA3aTENbHBIX (YHKIMH. Pemars
CUCTEMBI ITOKA3aTeNIbHbIE YPAaBHEHUS, HEPABEHCTBA M MX cHUCTeMbl. [IpuBoanTh
MpUMEPHl SKCIIOHEHLIMAIBHBIX 3aBUCHUMOCTEH B Ouosioruu, (usuke u
SKOHOMHKe. PemaTh TeKCTOBbIE 3a/Jauyd Ha BBIYMCIEHHE MPOILIEHTA
uHbIAIIIN
10. [Tonsatne [lonsitue  norapupma  ymcna.  OcHoBHoOe | DopMynHMpoBaTh ompeaeseHue jorapudma. 3amuceiBaTh YHCIO B BUJE
Jorapudpma JorapupMHUECKOe TOKIAECTBO. gorapupmMa C  3aJaHHBIM  OCHOBaHWeM. PemaTh  mpocreiiue
Jlorapudmuueckas pyHKIUsA, ee jorapudmuueckre ypaBHEHMs, HepaBeHCTBAa. CpaBHHMBATh 3HAUYEHUS
cBoiictBa u  rpaduk. Jlorapupmuueckue | norapupmuyeckux  ¢yHkuumid. Haxogute  00iacTh  ompeneneHus
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ypaBHEHUs norapupmuueckord  pyHkmuu. CTpouTh rpaduk  JorapupMHUECKON
GyHKIMH Kak (QYHKIUHM, OOpaTHOM K IOKa3aTeslbHOM, B TeTpaau U C
MPUMEHEHUEM KOMIBIOTEPHBIX Hporpamm. PopmyiaupoBaTh CBONCTBA
norapupmuueckod ¢pyHkuuu. [IpuBOIUTH IpUMEpPBI peaabHbIX SBICHUN
(nporeccoB), KOJIMUYECTBEHHBIE XapaKTEPUCTUKU KOTOPBIX OMMCHIBAIOTCS
¢ nomoulpto Jorapupmuyeckoil QyHkuuu. ONUCBHIBaTH CBOMCTBA JIO-
rapupmMuuecKkoil (QyHKIMU C omopoil Ha ee Tpaduk. llepeuncnarp
CBOWCTBA Jorapupmuueckod (QyHKIMM U WUIOCTPUPOBaTh HUX C
MOMOIIIBIO Tpaduka
11. CaolicTBa OcHoBHbIE CBOICTBa norapudmos. | PopmynupoBaTh cBoiicTBa Jorapudmos. Ilpumensts norapudmudeckue
JorapugmMoB Jlorapudmuueckie ypaBHEHHs U HEPAaBEHCTBA. | TOKAECTBA, BKJIIOYas (opMmyny mepexona OT OJHOTO OCHOBAHUS
JlecaTUuHble W HaTypajbHble JiorapudMel. | Jorapupma K JApyromy IpH MpeoOpa3oBaHUAX JIOra- pUPMHUYECKUX
XapakTepucrrka BBIPOKEHUH, PEHICHUU JOTapu(PMHUUECKUX ypaB- HEHHH M HEPaBEHCTB.
U MaHTHCca  jAecATHYHOro  jorapudma. | [lompzoBarbes orapuMU4ecKUMU TaOIUIIAMUA U MUKPOKAJIBKYJIATOPOM
Hcropus MOSIBJICHUSA Jorapu(MHUYECKUX | JUIS BBIYMCICHUS 3HA4YeHUil Jsorapupmudeckoil QyHkuuu. Pemartp
TabIuL HOKa3aTejabHble U JIOrapu(MUUYecKHe YypaBHEHHMs U HEpaBEHCTBAa C
HEM3BECTHBIMH KaK B OCHOBAHMH, TaK U TOJ] 3HAKOM Jiorapudma
KonTpoabnas KonTpoaupoBaTs 1 olieHuBaTh cBOIO padoTy. CTaBUTH LIEIH Ha
pa6ora Ne 3 CIEYIOIINN dTan 00y4eHUs
I'naBa 4. Tpuronomerpuueckue pyHkuum 42 yaca
12.Yron O6mpit B yra noeopora. HonoxHTesHOS 1 Pemarp npakTHueckue 3adadd: Ha HaAXOXJIEHUE YIJIOBOW CKOpPOCTH
II0BOpOTa OTpHULATEIbHOE HAPABJIEHUS MIOBOPOTA yIIIa

BpauieHus O6apabaHa CTUPAJIbHON MAaIMHBI, CPABHEHUS YIja MOBOPOTa
YacoB; HalpaBJICHUE BpallleHHUs KOJIeC BeJIOCUIea. 3anuchiBaTh OOLIHiA
BUJ yria mosopora. Ilonb30BaTbes TpaHCHOPTHPOM [UIsl TOCTPOEHHUS
KOHEYHBIX TOYEK TOBOPOTA

13. Pagnannas

Paguannas mepa yrma Hcropusi u3mepeHHs

[lepeBonuTh YIibl U3 TPajyCHOM MepHl B paJMaHHYIO U U3 PAaJUaHHON B

Mepa yiia YIIOB M CHMHMIL HX  HSMCPCHMUA. Papnan. IpagyCHyl0. BBINOMHATE 3a7aHHMsd Ha IIOCTPOEHUE YIJIOB IIOBOPOTA.
Jluneiinas u yriosas ckopocTu Pemarp npaxkTuueckue 3azadd ¢ MOPCKHM KOMIIACOM, CO CKOPOCTBIO
BpallleHus 3€MJIH, CO CKOpPOCTBbIO BpAlLlEHUS AJIEKTPOABUIaTEINS.
OOBsCHATH cMBICH (pa3 «paauaibHas JUHUS METPO», «paauajibHas
TUIAHUPOBKA TOPOZay
14.Cunyc u IlonsaTns  cuHyca, KOCHHyca  ymia B

DopMyIHpOBaTH ONpEAEICHUs] CHHYCa, KOCUHYCa MPOU3BOJIBHOTO YTIJa.
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KOCHHYC JI000TO
yria

IIPSIMOYTOJIbHOM TPEYTOJIbHUKE,
IIPOU3BOJILHOTO ymia. TaOnuuHble 3HAYCHUS
CHUHYCa U KOCHHYCa OCTPBIX YIVIOB

Onpenensitb KOOPAMHATHYIO YETBEPTh, B KOTOPOM HAXOIUTCS YIoj
noBopota. OnpeaensaTs 3HaKU CUHYCa U KOCUHYCA IIPOU3BOJIbHBIX YIJIOB
MOBOPOTa. 3amoJHATH TaONWIBl 3HAUYEHHH CHHyca M KOCHMHYCa
HEKOTOPBIX yIJIoB. Pemars mpocrelmmne BUAbl TPUTOHOMETPUYECKHUX
ypaBHeHMH. CpaBHHMBaTh TaOJWYHbIE 3HAUEHHs CHHYyca M KOCHHYCa
yIJ10B

15. Tanrenc u
KOTaHTEHC
ar000ro yria

[TonsTHS TaHreHCa U KOTaHTeHca JIFoOO0TOo yriia.
Ochb TaHI'€HCOB M OCh KOTAHT€HCOB. YTOJI
HAKJIOHA MPSIMO1

@opMynHpOBaTh ONPEEICHUSI TAHT€HCA U KOTAHIE€HCa MPOU3BOJIBHOIO
yraa. OnpenensiTh 3HAKKW TaHT€HCA U KOTAHI€HCAa MPOU3BOJIbHBIX YIJIOB
NOBOpOTa. 3amoiHATh TaONHIBI 3HAYEHUH TaHreHca M KOTaHTeHca
HEKOTOpBbIX YIIIOB. Pemare mpocreiimime BUABI TPUTOHOMETPUYECKUX
ypaBHeHud. CpaBHUBATh 3HAYCHHs] TAHT€HCA W KOTaHTE€HCA TaOIUYHBIX
BHJIOB YIJIOB

16. IIpocreiimue
TPUTOHOMETPHUYE
CKH€ ypaBHEHUs

[Ipocreitmue TPUTOHOMETPUUECKHUE
ypaBHEHUS. [TonsiTus apKcuHYyca,
apKKOCHHYCa, apKTaHI€HCa M AapKKOTaHIeHca
qucna

3anonHATh TaOJIMLbI 3HAYEHUN apKCUHYCA, apKKOCHHYCa, apKTaHI€HCa U
apKKOTaHIeHca 3aJlaHHbIX yKced. CTpOUTh YIiibl IO 3HAYEHUAM 0OpaTHBIX

TpuroHomerpuueckux  Qyaknmidi.  [IpeoOpa3oBbIBaTH  BBIpaKEHUS,
colepkaiiye oOpaTHble TpuUroHomeTpuyeckue GyHKuu. Pemarte
MPOCTEUIINE  TPUTOHOMETPUYECKHE  ypaBHEHUSA. Y CTaHABIIMBAThH

HNCTUHHOCTb YTBep)K,Z[eHI/II\/’I

17. ®opmynbl
NpUBEICHUS

@opMysbl TPUBEIEHUS TPUTOHOMETPHUYECKHUX
¢byHkuil. Berancnenue

3HAYEHUH TPUTOHOMETPHUYECKUX

(YHKIUH C TOMOIIBI0 MUKPOKAJIBKYJISTOpa

Jloka3piBaTh (OPMyJIbI MPHUBEACHUS TPUTOHOMETPUYECKUX (YHKIIHM.
[IpumeHnsTsh QOpMyNBl TMpHUBENEHHUS JUIs YIPOLICHHUS BBIUMCIECHUH,
peuieHus1 ypaBHeHUM. Pemats ypaBHEHHS Ha NMPOMEXKYTKE. BBIUMCIATH
3HA4YCHUS TPUTOHOMETPUYECKUX byHKUINH c IIOMOILIBIO
MHKPOKQJIBKYJIATOPA

18. CBoiicTBa u

rpaduk GyHKIMH
y =sin x

OO6nacte ompeneneHuss U 00JacTb 3HAYEHUH
¢byHkuy, rpaduUK QYHKIMM UM CBOMCTBA
¢byuknuu Yy = sin X. Ilepwox dyHKIMH.
[Mepnonnyeckas u HerieproAMYecKast (PyHKITUH.
Cunyconna

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

y =sinx.

IIpoBepsTh, sABIAAETCA M 33JaHHOE YUCIIO NEPUOJOM, HAXOIUTh NEPUOJ
¢byaknuu. Pemarbs mpocTeillline TPUTOHOMETPUYECKHE YpaBHEHUS U
HEpaBEHCTBA C MOMOIIbIO Tpaduka QYHKIHMU Y = SIN X HJIM €TUHUIHOM
okpyxHocTH. Ha3biBaTh cBolicTBa QyHKIMH Y = Sin X. CTpouTh rpaduk
¢yHKIMKM Y = SIN X B TeTpa- AW M C NMPUMEHEHHEM KOMITBIOTEPHBIX
nporpamm. BeimonHsaTh 3aaanus mo rpaguky GyHkimu Y = Sin X. CTpouTh
rpadpukd  QYHKUMH C MOAYISIMH B TeTpaid M C MNPUMEHEHHEM
KOMITBIOTEPHBIX MporpaMM. [IpuBOAWTH MpHUMEpHl pPEaJbHBIX SIBICHUN
(mporieccoB), KOIMUYECTBEHHBIE XAPAKTEPUCTUKH KOTOPBIX OMMCHIBAIOTCS
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¢ moMouIpto GyHKIMU Y = SiN X. OnuceiBaTh CBOWCTBA ATOH (HYHKIUH C
omopoii Ha ee Trpaduk. Ilepeuncnsars cBoiicTBa (yHKIIMU U
WUTIOCTPUPOBATh UX C IOMOIIBIO Tpaduka.

19. CBoiicTBa u

rpaduk QyHKIUN
Y = CO0S X

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

HaxomuTh 001acTh onpezeneHus U 001acTh 3HaUeHUH QyHKIUH Y = COS
X. Ctpouth rpaduk GyHKUIUH Y = COS X B TETpPaJd U C NPUMEHEHUEM
KOMIIBIOTEPHBIX Nporpamm. Pemats npocreiiine TpUroHOMETpUUYECKUe
ypaBHEHHS U HEPABEHCTBA C TIOMOIIBIO Tpaduka GYHKIUHU Y = COS X HITH
€AUHUYHOU OKPYKHOCTH.

Ha3zpiBath cBolicTBa (yHKIMM Y = COS X. BBINONHATH 3a1aHus IO
rpaduxky GyHKUMU Y = COS X. [IpMBOAUTH MpUMeEphl pealIbHbIX SBJICHHUH
(nporeccos), KOJIMYECTBEHHbBIE XapaKTepUCTUKU KOTOPBIX
OTMCBIBAIOTCSL C TMOMONIbI0O (pyHKIMH Y = COS X. OnuchIBaTh CBOMCTBA
9TOi ¢yHKIMU c omopoid Ha ee rpaduk. Ilepeuncnsars cBoicTBa
(YHKIMHU U WIUTIOCTPUPOBATh UX C HOMOIIBIO Ipaduka

20. CpoicTBa
rpaduk QyHKIUN
y=tgxuy=ctg
X

O6uactu onpeneneHus u 00acTu
3HaYeHUH QYHKUIMIA, rpauKu 1 CBOMCTBA
byHKIMH y= tgx Huy = Ctgx.
Tanrencouna.

Haxoaute 065acThb onpeneneHus u 001acTh 3HaYeHUH QyHKIMH Y = tg X
u Yy = ctg X. Pemars npocreiimme TpUrOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA C TIOMOIIBIO IPpauKOB (HYHKIIHIA

y =1tgXu Yy = CtgX MJIM EIMHUYHOU OKPY>KHOCTHU. BBITIOJIHATE 3a1aHUs 11O
rpadpukam QyHKIUNA y = tg X U y=ctgx. YCcTaHaBIMBaTh UCTUHHOCTH
yTBepxaeHui. CTpouTh rpauku GyHKIUH

y = tgx m y = ctgx. [IpuBomute mnpuMepsl peajbHbIX SBICHUU
(mporieccoB), KOJIMYECTBEHHBIE XapAaKTEPUCTUKH KOTOPBIX OIHU-
CBIBAIOTCSI C MOMOINIBI0 QYHKIUM y = tg X U y = ctg X. OnuceiBath
CBOHMCTBa 3TUX (YyHKUMII ¢ omopoil Ha ux rpaduku. llepeuncnsaTs
cBOMCTBAa GYHKIMNA M WILUIFOCTPUPOBATh UX C MOMOIIBIO rpa.(hpuKoB

KouTtpoabHas KontponupoBare u oneHuBath cBOlO pabory. CTaBUTh L€l Ha
padora Ne 4 CIIEYIOIUN Tan 00ydeHUs

21. 3aBucHMOCTH OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. IIpuMeHATH U3y4EHHBIE TOKAECTBA JJI BBIYUCIICHUS 3HAYEHUN BBIPAKECHU,
MEXAYy  TPUIOHO- 3aBUCHMOCTH MEK/Y TPUTOHOMETPUICCKUMU pElIeHNs] YpaBHEHU U HEPABEHCTB U JIOKA3aTENbCTBA TOXKIECTB
METPUYECKUMH (GYHKIMAMH OJTHOTO U TOTO K€ apryMeHTa

(GYHKIMAMI  OJTHOTO

51 TOTO Ke

aprymenra
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22. Cunyc u
KOCHUHYC CyMMBI H
Pa3HOCTH IBYX
yTJIOB

DopMyJbl CHHYCA U KOCUHYCA CYMMBI U

Pa3HOCTH JIBYX YIJIOB

3anuceiBaTh (POPMYJIbI CHHYCA U KOCHHYCA CYMMBbI U Pa3HOCTH JBYX YIJIOB.
IIpuMeHATH UX [ BBIYUCIICHUS 3HAYCHU N BBIPAKEHUN, pELLICHUS
YPaBHEHUI U HEPABEHCTB U JJOKA3aTEJIbCTBA TOXKIECTB

23. TaHTeHC CyMMBI
¥ TAHT€HC Pa3HOCTH
IBYX YTIJIOB

@DopMyJIbl TAHT€HCA CYMMBI M Pa3HOCTHU JABYX

yTJIOB

3anuceiBaTh (OPMYJIBl TAaHTEHCA CYMMBI M Pa3HOCTH JBYX YIJIOB.
IIpumeHsATh MX 171 BBIYMCIEHUS 3HAYCHHWH BBIPAXKCHWUM, pPEIICHUS
YPaBHEHUH U HEPABEHCTB U JI0KA3aTEIbCTBA TOKIECTB

24, Tpuronomerpu-
yeckhe  (QyHKIMH
JBOMHOTO yria

CuHyc, KOCUHYC, TAHT'€HC JABOWHOTO yIJia

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

25.
[IpeobpaszoBanue
npousBeae- HU
TPUTOHOMETpHUYE
CKUX (YHK- LU
B CyMMy.
OO6patHoe

npeodpazoBa-HUE

ToxaecTBEeHHEIC

npeoOpazoBaHus

TPUTOHOMETPUYECKHUX BBIPAKECHUM

3anuceIBaTh (hopmybI npeoOpazoBaHus IIPOU3BEICHNUS
TPUTOHOMETPUUYECKUX (YHKLUUH B CyMMY M IIpeoOpa3oBaHusl CyMMBbI B
npousBeneHue. IlpuMeHsTh UX i1 BBIYMCIEHHUA  3HAYEHUH
BBIPAXCHUM, YIIPOLLIEHUS BBIPAXKEHUH, PEIIEHUS YPAaBHEHUM

W noxa3aresnbcTBa TOKIECTB

26. Pemenne

ypaBHCHI/IH, CBOJIHNMBIC

K KBaApATHBIM;

Pemate TpuronomeTpuueckue ypaBHEHUs U3Y4EHHBIX BUIOB. Haxonuts

TPUTOHOMETPHU OTHOPOJHBIC TPUTOHOMCTPHYCCKUC YPABHCHUS, | KOpHM HA IIPOMEXYyTKe. Pelars TpUrOHOMETPUYECKHE YpaBHEHUs
YECKUX YpaBHEHU, CBOOUMBIC rpaduyecKu ¢ MpUMEHEHHUEM KOMIIBIOTEPHBIX ITPOrpaMM

ypaBHEHHIA K OJTHOPOJIHBIM YPaBHEHUSIM, U Jp.

KonTpoabnas KonTponmupoBare u orneHuBath cBOW pabory. CraBUTh IeTH Ha
padora Ne 5 CIIeYIOIINI dTan 00y4deHHs

I'maBa S. BeposiTHOCTB U CTATHCTHKA S 4acoB

27. Ilousarue
BEPOATHOCTH

@opMyna  BEpOSTHOCTH.
SKCIIEPUMEHT

CraTuCTUYECKUN

[IpuBonuTH MPUMEpPHI IPOLECCOB U SABIECHUMN, UMEIOIIUX CIIy4aiiHbINA
xapakrep. cnonb30BaTh IpU PEMIEHUH 3a7a4 CBOMCTBA BEPOSITHOCTEM
MIPOTUBONOJIOKHBIX COObITHIH. Pemare 3a1aun Ha HAXOXKAECHUE
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BEPOSITHOCTEH COOBITHIA

28. Boruncienue 2 Dopmysisr KoMGHHAaTOpHKH. [T0fCYeT YHCITa: Perars 3a1auu Ha MPUMEHEHUE KOMOMHATOPHBIX (GopMys U HOPMYITbI

YHCJTa BADHAHTOB ITepECTAHOBOK, PA3MEIICHHI, BepossTHOCTH. IIpumensTh hopmysibl 6uHOMa HbIOTOHA M OCHOBHBIE
coueTanuii H1eMeHToB. DaKTOpHAIL. KOMOMHATOpHbIE COOTHOILLIEHUSI Ha OMHOMHUABHBIE KOA()(DUIIMEHTHI
bunom Herorona

KoHnTpoibHasn 1

padora Ne 6

I'naBa 6. IloBTOpenue 5 yacos

29. @yuxuny u 2 Oyukuuy 1 rpaguky. O6acTs onpeeneHus 1 Haxomute o6nactd omnpemenacHus © OOJACTH 3HAYEHHH CIIOKHBIX

rpaduku obmacte  3HaueHMs GyHKIMH. YeTHOCT, byukiuii. OnpeaensTh YeTHOCTb U MEPUOJUYHOCTD CIOXKHBIX (YHKITHIA.
HCPHOIMIHOCTD, HCIPEPBIBHOCTD, | HaxonuTh MPOMEKYTKHA BO3PACTAHHS W YOBIBAHHS CIOKHBIX (YHKIIHA.
BO3pAaCcTaHHC U yObIBaHHC (byHVKHHH- PemeHuI/Ie Ctpouth rpaduku 0OpaTHBIX TPUTOHOMETPHUYCCKUX DYHKIUHN U PyHKIMI
HEPABEHCTB HA OCHOBAHUH CBOWCTB QYHKIMH. | ¢ yvonymamu. Pelnarh HepaBeHCTBAa HA OCHOBAHHH CBOHCTB (hyHKIMIA.
Obparumocts byHKimi. OyHKIAK Crtpouts rpapuKu C TIOMOIIBIO TAaONUIBI [peoOpa3oBaHuil U
y =arcsin X, y = arccos X, y = arctgx,y =arcctg | wommpiorepusix mporpamm
X. I'padpukn pynxumii
C MOJYJISIMA

30. Yparenus u 2 VYpaBHeHus: U HepaBeHCTBAa. PaBHocuibHble | Pemiath  ypaBHeHust rpaduueckuMm crnocobom. Odopmisate aHa-

HCPABCHCTBA npeodpaszoBanus. O6maacTb JUTUYECKHE PEIICHUs YpaBHEHHM, HEPAaBEHCTB U UX CUCTEM
JOMYCTUMBIX 3HAUCHUI TEPEMEHHOM. C TIOMOIIIbIO 3HAKOB PABHOCHUJIBHOCTH U CIIEJIOBaHuUs. Pemarh HEKOTOphIE
Pacmmmpenne wu  cyxenne OJI3. 3Haku | BUABI ypaBHEHHH, HEPABEHCTB U CHCTEM C IPUMEHEHHEM KOMITBIOTEPHBIX
PaBHOCHJIBHOCTH U CJICIOBAHUS IpOrpamMm

Hrorosas 1 KoHTponupoBars M OllEHHBAaTh CBOIO pabory. IToABOIUTH WTOTH TOjA.

KOHTPOJILHAS CTaBWTH LIEJIM HA CIICAYIONIUH yIeOHbIH o

pabdora

Bcero 100
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