YACTHOE TPO®ECCUOHAJIBHOE OBPA3OBATEJIBHOE
YUYPEXAEHUE

«COIMUAAJIBHO-TTEJATOT MYECKHM KOJLJIE A

( )
@\ OOKYMEHT NOANMNCAH
= § SNEKTPOHHOWM MOAMUCHLIO
YTBEPXJIEHA
Ceptudpukat: 02910EEBO091B3CE8F47F67E8CA37D6860 B COCTaBEC 06p330BaTeHBHOﬁ HpOFpaMMBI
Bnapeneu: AiHaves Pycnan Pycnanosuy
[DeiictBuTene: ¢ 10.11.2025 Ao 10.02.2027 neaJarort4eCKnuM COBETOM

oT 03 utons 2025 r., mpoTokon Ne 7.

PABOYAS IPOTPAMMA YYEBHOM JUCIIUILJIUHBI
O011.03 MATEMATHUKA

10 CNEeHAJBHOCTH CpeIHero npogeccuoHaJIbLHOro 00pa3oBaHust
38.02.06 PunaHCHI
(Mo mporpaMMe MOArOTOBKH CIEHUAJIUCTOB CPEAHEr0 3BCHA)
Ha 06a3e OCHOBHOIO 00IIEro 00pa3oBaHUs

kBanupukanus: GuHaHCcUCT
®opma o0yueHusI: OUHAas!, 320YHAs

Hazpans - 2025



Pabouass mporpamma ydeOHOW muCHUIUIMHBI «MaTtemaThkay paspaboTaHa Ha
ocHoBe DenepanabHOrO0 TOCYIAapCTBEHHOTO0 00pa3oBaTENBbHOrO CTaHAapTa IO
CIIELIMAJIBHOCTH CcpellHero TmpodeccuoHanpHOro o6pazoBanus (manee - CIIO)
38.02.06 ®wunancel qus  crygeHtoB  UIIOY  «ConuanbHO-nearoruyeckui
KOJITIS I

Opranun3anus- YactHoe npodeccruoHanbHOE 00pa30BaTEIbHOE

pa3pabOTUHK: yupexkaenne «ConuanbHO-IeNarorndecKui
KOJUIEJIK»

ABTOp(BI)- [TomeBa 3.A., npenogaBaresib

COCTaBUTEINb(H):

Pabouas nporpamma npoToko Ne 8 ot 27 utons 2025 rona

paccMoTpeHa u

PEKOMEH/I0BaHa

kadenpoit «DUHAHCHI: 3aB. Kaenpoit Snauena A.P.



COJAEPKAHUE

=

OO0masi XxapakTepucTHKa padoveil MporpaMmbl

CTpykrypa u coaepxxkanue padoueii mporpaMmbl

YciaoBus peanuzanum padoyei mporpaMMbl

KoHTpoJIb 1 O1leHKa pe3y/IbTATOB 0CBOEHHsI padoyeil
MPOrpaMMbl

Oco0enHocTH 0OcBOeHMs padoyeil MporpaMMbl MHBAJIMIAMHU H
JIMIIAMH ¢ OTPAHNYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS
Ipunoxenue: @oHJ OLEHOYHBIX CPEICTB AJI IPOBEACHUS
NPOMEKYTOYHOM aTTEeCTALMH 00y4aKIIMXCH MO0
npo¢eccCuOHAILHOMY MOIYJII0

cTp.

23
24

26

28



LOBHIAA XAPAKTEPUCTUKA MNPUMEPHOM PABOYEH TIPOI'PAMMBI
YYEBHOU JUCIIUITJIMHbI

1.1. OOnacTh NnpuMeHeHHUs! IPOrPaMMbl

Pabouass mporpamMMa y4eOHO AUCHMIIUHBI SIBISETCS YacThlO MPOTPAMMBI MOJATOTOBKH
CIeUANINUCTOB cpeaHero 3BeHa B coorBeTcTBHM ¢ PI'OC cpeanero obmiero oodpazoBanus, PI'OC
cpenHero mpodeccHoHaTbHOTO 00pa3oBaHUs W MPOGMIs MPodEecCHOHATHLHOTO 00pa30BaHMS IO
cnenuanbHocTH CIIO 38.02.06 «®PuHaHCBH»

1.2. MecTro0 JAUCUMINIMHBI B  CTPYKType OCHOBHOW  mnpodeccMoOHAJIbHOI
00pa3oBaTeIbHON NMporpaMmbl: 0011e00pa30BATENBHBIN IUKIL.

1.3. e m 3agauy¥m JUCHUILIMHBI — TpPe0OBaHMSA K Ppe3yJbTaTaM OCBOCHUS
AMCIMIUIMHBI:

. obecnieueHre CHOPMUPOBAHHOCTH MPEACTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX U
UCTOPHYECKHX (PaKTOpaxX CTAaHOBJICHUSI MAaTEMaTHKU;

. obecnieueHne  cOPMHUPOBAHHOCTH  JIOTUYECKOTO,  QITOPUTMHYECKOTO  H
MaTeMaTHYEeCKOTO MBIIIIICHHS;

. obecrieueHre CPOPMUPOBAHHOCTH YMCHUI NPUMEHSTH IOJYyYCHHbIC 3HAHUS TPU
pEIICHUN Pa3IMYHbIX 33]1a4;

. obecrieyeHre c(HOPMUPOBAHHOCTH TMPEJCTABICHUM O MaTeMaTHKe KakK YacTH

00I1eueIOBeYECKO KYJIbTYphl, YHHUBEpPCAIbHOM S3bIKE HAyKH, IIO3BOJISIOLIEM OINKCHIBATh U
M3y4yaTh pealibHbIC MIPOLIECCHI U SIBJICHUS.

B mporpammy BKIIIOUEHO CoJiep:KaHue, HAmpaBIeHHOE Ha (hopMHpOBaHUE Y 00YyJaAIOIIUXCS
KOMIIETEHIMH, HeoOXoguMBIX miId kKadecTBeHHOTro ocBoeHus OIIOII CIIO na 0a3e OCHOBHOIO
obmiero oOpa3oBaHUsl ¢ TMOJMYyYEHHUEM CpPEIHEro oO0IIero oOpazoBaHUs; MPOTPaAMMBbI TOJITOTOBKH
KBATU(UIIUPOBAHHBIX PabOYMX, CIYXKaIIUX; MPOrpaMMbl MOATOTOBKH CIIEIUAIMCTOB CPEIHETO
3BeHa (IIITIKPC, IIIICC3).

OcBoeHne cofepx)aHus y4eOHONW TUCHUIUIMHBI «MaTeMaTHKa» 00eCIeunBaeT JOCTHIKCHHE
00y4aloLUMUCS CIEAYIOUIUX Pe3y1bmanos:

* IUYHOCMHDBIX:

— cOpMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKEe KaK YHUBEPCAJIbHOM SI3bIKE HAyKH,
CPEICTBE MOJECIUPOBAHMS SIBJICHUN U TIPOIIECCOB, UAESIX U METOAAX MAaTEMATHUKH;

— T[IOHMMaHHe 3HAUYMMOCTH MaTeMaTHUKW JJI1 HAyYHO-TEXHHUYECKOro Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIIEHUS K MATEMATHKE KaK K YacTH 00IIeYeTIOBeUeCKOM

KyJIbTYpbl 4Yepe3 3HaKOMCTBO C HCTOpUEH pa3BUTHS MaTEMaTHKH, SBOJIOIHEH
MaTeMaTHUYEeCKUX UICH;

—  pa3BUTUE  JIOTUYECKOTO MBILUICHHUS, MIPOCTPAHCTBEHHOTO  BOOOpa)KeHMUs,
QITOPUTMUYECKON KYJIBTYPbI, KPUTUYHOCTH MBILIUICHUS HA YPOBHE, HEOOXOTUMOM JIJISI

Oynymiei mpodecCHOHATBHOM AESITEIBHOCTH, AJIs TPOIOJDKEHHS 00pa30BaHus U

camMo00pa3zoBaHus;

— OBJIaJICHUE MAaTEMaTUYECKUMU 3HAHUSIMU U YMEHHUSIMH, HEOOXOIUMBIMU B MTOBCEIHEBHOMN
KU3HU, 171 OCBOECHUSI CMEKHBIX €CTECTBCHHO-HAYYHBIX AUCIUTUIHH U

JTUCIUTIIIAH TPO(ECCHOHATTEHOTO UKIIA, JUTS TIOy4eHUs 00pa30BaHus B 00JIaCTsIX,

HE TpeOyIomuX yriayOIeHHOW MaTeMaTHYECKOH MOATOTOBKHY;

— FOTOBHOCTbH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO,

Ha TPOTSHKCHUH BCEU KU3HHU; CO3HATENIbHOE OTHOIIEHUE K HEMpPEepPBIBHOMY O0Opa30BaHUIO
KaK yCJIOBHIO YCITEITHOM MPOo(ecCHOHABbHON M OOIIECTBEHHOM ACSATEIHHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATEIbHOM TBOPUYECKON U OTBETCTBEHHOM



NeSITeITbHOCTH,
— TOTOBHOCTh K KOJJICKTUBHOH pa0oTe, COTPYIHMYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO TOJIC3HOM, Y4eOHO-HCCIEA0BATEIbCKOM, MPOSKTHOM W JIPYrHX
BUJaX JICITEIbHOCTH,;
— OTHOIIEHHE K MPOPECCHOHATFHON JEATEIIEHOCTH KaK BO3MOXXHOCTH Y4acTHs B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATLHBIX TPOOIIEM;

* MemanpeomMenmnplx:

— YMEHHUE CaMOCTOSITEIbHO OMPEACIISITh UEIU AEATeIbHOCTH U COCTABIIATH IJIaHbI

JEATEIIbHOCTH; CAMOCTOSITEJIbHO OCYIIECTBISATh, KOHTPOJIMPOBaTH U KOPPEKTUPOBATH
NeSTEIbHOCTD; MUCIIOIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI JJIs TOCTUKEHUS MOCTABJICHHBIX IEJed U
peanu3anny IIaHOB JACATEIHbHOCTH; BRIOUPATh YCIICIIIHBIE

CTpaTeruu B Pa3JIMYHbBIX CUTYaAIUsX;

— YMEHHE NMPOAYKTHBHO OOIIATHCS M B3aMMOJICHCTBOBATH B IIPOIIECCE COBMECTHOM

NESTENIbHOCTH, YYHUTHIBATh TO3UIMH JPYIrUX YYACTHUKOB JEATEIBHOCTH, 3(PPEKTUBHO
paspeniaTh KOH(JIUKTHI,

— BJAJICHHE HAaBBIKAMH I[103HABATEIBHON, YUeOHO-MCCIIEOBATENLCKOH H TMPOEKTHOM
JeSTeTLHOCTH, HAaBBIKAMH pa3pelieHus Mpo0JIeM; CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIILHOMY
MMOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3a]1ay, MPUMEHEHHUIO Pa3IUYHbIX METOJIOB MTO3HAHMUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIBHON WH(OOPMAIIMOHHO-TTO3HABATEIIHHOM
NEeSTeIbHOCTH, BKIIOYAas YMEHHE OpPHUEHTHUPOBATHCS B PA3NIMYHBIX HMCTOYHUKAX HH(OPMAIIHH,
KPUTUYECKH OIEHWBATh M HWHTEPIPETHPOBATH HWH(MOpPMAIMIO, TONIYYaeMyI0 €3 Pa3IUIHBIX
HCTOYHUKOB;

— BJIAJICHUE SA3bIKOBBIMHU CPEACTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO M3J1araTh

CBOIO TOUKY 3pPEHUSI, UCIIOJIb30BATh aJ€KBATHBIE S3bIKOBBIE CPECTBA;

—  BJAQJICHWEC HaBbIKAMH TII03HABATEIBHOM pe(IeKCHU KaKk OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIHUTENIBHBIX MPOILIECCOB, UX PE3yJbTaTOB M OCHOBaHWM, I'PAHUI] CBOETO 3HAHUS U
HE3HAHMS, HOBBIX MTO3HABATEIbHBIX 33/1a4 U CPEJCTB JIANX

JIOCTHIKCHMUS,

— IEeJICYCTPEMJICHHOCTD B MTOMCKAX W MPUHATHHU PEIICHUH, COOOPa3UTEIbHOCTh U

WHTYUILUS, PA3BUTOCTh MIPOCTPAHCTBEHHBIX MPEICTABICHHUIA; CIIOCOOHOCTH BOC-

MIPUHUMATh KPacoTy U TAPMOHUIO MUPA;

* npeomMemHuupix:

— c(OpMHUPOBAHHOCTH TIPEACTABICHUH O MaTeMaTHKe KaK 4YacTH MHPOBOM KYJIbTYPhI U
MECTe MAaTeMaTUKH B COBPEMEHHOW ITUBUIIM3AIUH, CIIOCO0AX OMUCAHUS SBJICHUN PEalbHOTO MHUpa
Ha MaTEMaTHYECKOM SI3BIKE;

— cOpMHUPOBAHHOCTH MPEACTABICHUH O MATEeMATHYECKUX MOHATHUSIX KaK BaKHEHIIHUX
MaTeMaTUYECKUX MOJIETSAX, MO3BOJISIIOIIMX OINUCHIBATh U M3y4aTh Pa3HbIC MPOLIECCHl U SBJICHUS,
MMOHMMAaHKE BO3MOKHOCTH aKCHOMAaTUYECKOT0 MMOCTPOCHUSI MAaTEMaTUYECKUX TEOPUH;

— BJIAJICHUE METOAaMHU JOKa3aTeIbCTB M AJTOPUTMOB PEIICHUS, YMEHUE UX MNPUMEHSATH,
MPOBOJIUTD JIOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BIJIAJICHUE CTaHJAAPTHBIMHU NPUEMaMH PELICHHUS PAlMOHAIBHBIX W HUPPALMOHATBHBIX,
MOKA3aTEeIbHBIX, CTENEHHbIX, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, HX CHCTEM;
KCTOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrpamMM, B TOM YHCIIE ISl TTOMCKA IMYTH PEUICHUs U
WJUTIOCTPAIUU PELICHUS YPABHEHUN U HEPABEHCTB;

— chopMHUPOBAHHOCTH MPEICTABICHU 00 OCHOBHBIX MOHATHIX MaTeMaTHUYECKOTO

aHaJM3a W WX CBOMCTBAaX, BJIAJICHUE YMEHHEM XapaKTepuU30BaTh MOBeICHUE (QYHKIIHH,
KCIMOJIb30BAHHUE TTOJTYYEHHBIX 3HAHUM U1l ONTMCAHMS U aHAJIM3a PeaIbHBIX 3aBUCUMOCTEH;

— BJIaJICHUE OCHOBHBIMH MOHATHUSMH O IUIOCKMX W IPOCTPAHCTBEHHBIX I'€OMETPUUYECKHX
¢urypax, uX OCHOBHBIX CBOMCTBax; C(hOPMHUPOBAHHOCTh YMEHHUS PacCIO3HABAaTh T'€OMETPUUYECKHE
burypsl Ha dYepTekax, MOACNAX MU B peaTbHOM MHpE; NPUMEHEHHE H3yYCHHBIX CBONCTB



reoMeTpuyeckux Guryp u GopmyIn A perieHHsi TeOMeTpUUYECKUX 3a/1ad U 3a7ad ¢ IPaKTHUYEeCKUM
COJIEP/KAHUEM;

— c(hopMHpPOBAaHHOCTH MPEJICTABICHHUM O POIECCAX U SBICHUSIX, UMEIOIINX BEPOATHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B peajJbHOM MHUpPE, OCHOBHBIX MOHSITHSIX
AJIEMEHTAapHON TEOPHH BEPOSITHOCTEH; YMEHUI HAXOIUTh U OLEHUBATh BEPOSTHOCTH HACTYIUICHUS
COOBITHI B TMPOCTEHIINX MPAKTUYECKUX CHUTYAIMSIX W OCHOBHBIC XapaKTEPUCTUKU CIy4alHBIX
BEJIMYNUH;

— BJIQJICHUE HABBIKAMU HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM MpHU PEIICHUU
3azad.

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILINHBI «MaTtemaTuka»
2.1. O6beM yueOHOW AMCIUIUIMHBI ¥ BHJIBI yueOHOM paboThl (ouHast popma)

Buna yueOHoii padoThI O0bem B yacax
O0bem o0pa3zoBaTe/IbHOM MPOrpaMMbl Y4eOHOM JUCHMILIIHHBI 232
O06beM padoThI 00yYAOIIHMXCS BO B3aMMOIECTBUH € MpenojaaBaTejieM 232

B TOM 4YHCJIC:

TEOpEeTUYECKOe 00yUeHne 100

MPAKTUYECKUE 3aAHATHUSA 114

CamocrosrenbHas paboTta

KOHCYJIbTaIUs 6

IIpomexyTounas arrecTanus B popme  ox3ameHa 2 cemecTp 12

2.1. O6bem yueOHOM TUCIUIUIMHBI U BUBI YaeOHOH paboThI (3a0uHas hopma)

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl y4eOHOM AU CHHUIIIMHBI 232
O0beM padoThI 00y4aAKOIIMXCH BO B3aMMOACHCTBUH C NMpPeNnoaaBaTeieM 20

B TOM YHCJIC:

TeopeTudeckoe o0ydeHne 10
[IPAKTUYECKUE 3aHATUS 10
CamocrositenpHas padbora 210
IIpomeskyTouHas artectauus B popme JK3amMeHa 2 ceMecTp




2.2. TemaTH4eCKHUil IUVIAH U CoJePKAHNE YUeOHOU TUCIIUILINHBI

Mamemamuka
HaunmenoBanue Coaep:xanue y4eOHOro marepmaJa, jJadopaTtopHble padoThl W NpaKkTHYecKue 3aHsaTus, | O0bem Yposenn
pa3aesaIoB M TeM CaMOCTOSITEIbHAS PaGoTa 00yYAIOIIMXCS 4acoB O0CBOCHMS
1 2 3 4
Pa3znea 1.BBenenne 2
BBenenue MareMarrka B HayKe M MpPaKTUYECKOU AesTenbHOCTU. Llenu u 3agaun u3yyeHus MaTeMaTUKH B | 2 1,2
yupexaenusx CI1O. Ilopropenne 6a3ucHoro Marepraia Kypca OCHOBHOM IIKOJBI.
Pasnen 2.Pa3zBuTHE NOHATHSA 0 YHCIIE 10
Tema 2.1. Conep:kanue y4eOHOro MmarepuaJa: 2
Henbie u | llenbie u panpioHasibHbIe yncia. Beimonnenne apudMeTnieckux 1eicTBUN. 1 1,2
panuoHajibHble yucaa | [Ipakruyeckue 3ansaTus: [IpumeHeHne 3akoHOB apu(METHUECKHX NEUCTBHH K ympoiieHuto | 1 3
BBIYMCIICHUM. BBIUKMCIIEHHE NPOLEHTOB. YIPOILIEHUE YHUCIOBBIX BBIPAXKCHUU C IEPEMEHHOMN
(enpIX ¥ IPOOHBIX) B X0JI€ TOXKJACCTBEHHBIX MPE0Opa3OBaHMIA.
CamocrosiTesibHas padora: BeinojiHeHHe TOMaNIHEro 3aj1anus mno teme 2.1. 2
Tema 2.2. Conep:kanue y4eOHOro MmarepuaJa: 2
JeiicTBUTENbHBIE MHo’K€ecTBa YHUCEN: HATYPAJIbHBIX, LEJbIX, PALUOHAIBHBIX, UPPALIMOHAIBHBIX, JEHCTBUTENBHBIX. | 1 1,2
yHciaa Apudmernueckue IEHCTBUS HaJA palMOHAIBHBIMU 4YHCIAMH, 3aKOHBI apu(pPMeTHUYECKUX
nevicrBuid. I[Ipouentel. llepeMeHHBIE M TOCTOSHHBIE BEIWYMHBL. UUCIOBBIE BBIPAXKEHUS C
nepeMeHHol (1enple W ApoOHBIC). YpaBHEHHUS, KOPHU YpaBHEHHUsS. MHOTOWICH; CIIOXEHUE,
BBIUUTAHHUE, YMHOXXCHHE MHOTOYJICHOB; CIIOCOOBI Pa3NIOKEHHsI MHOTOWIEHOB HAa MHOXUTEIH,
(GbopMyINbl  COKpalleHHOro yMHOXeHus. KBaapaTHble ypaBHEHHUS, HMX BHIBI, (OPMYJIBI
JUCKpPUMHMHAHTA U KOpHEN KBaJpaTHOro ypaBHeHusl. KBagparusie HepaBeHcTBa. OnipeesieHe u
CBOMCTBA JTMHEHHON M KBaIpaTUIHON (DYHKITHIA.
IIpakTnyeckne 3ansTusi: PeleHne NMHENHBIX YpaBHEHUH, CUCTEM ypaBHEHUMN M HEPABEHCTB. | 1 3

ITpumeHeHne GopMyI1 COKpPAILIEHHOTO YMHOXKEHUS K Pa3I0kKEHUIO MHOIOYJICHOB Ha MHOKUTEIH.
Pemenue xBajpaTHbIX ypaBHEHUH. Pemienne kBaapaTHBIX HepaBeHCTB. IlocTpoeHue rpadpukos
JMHEWHOHN U KBajpaTuIHOU QyHKIui. [IpeodbpazoBanue anredOpandecKkux BeIpakeHHni. Perenue

MPUKIIAAHBIX 3a1a4 C TPOU3BOJCTBCHHLIM COJACPKAaHNCM.




CamocTrosiTesqbHasi padora: BrinosiHEeHHE JOMANTHETO 3a/IaHus 110 TeMe 2.2.
BrinonHenue uccnenoBaTenbcKUX MPOeKToB o TemaM: «HemnpepsiBHbIe apoOu», «[IpuMeneHue
CJIO’KHBIX IPOLICHTOB B 3KOHOMUYECKHUX PACUETaX».

Tema 2.3. Coaeprxanue yueOHOI0 MaTepuaJa: 2
KommnuiexcHsble yncia. | [ToHsTHE 0 MHUMBIX U KOMIUICKCHBIX YHCIaxX. ['eoMeTpudeckas WHTEpPIpeTayss KOMIUIEKCHBIX | |
yrcesl. Moaynb KomiuiekcHoro uucia. CroKeHWe, BBIYMTAHHWE, YMHOXCHHE W JEJICHHUEC 1,2
KOMIUIEKCHBIX YHCEJI, 33JIaHHBIX B aJireOpandeckon Gpopme.
IIpakTHYeckue 3aHATHSA: 1 3
BrimmonHenne gericTBUi HaJ, KOMIUIEKCHBIMU YHUCIAMMU.
CamocrosiTesqibHasi padora: 2
Brinonnenue goManisero 3aganus no treme 2.3.
Tema 2.4. Conep:xanue y4yeOHOro MaTepuaJa: 4
Ipubamxennbre [TonsTre abCOMIOTHON M OTHOCHTENBHOM MOrpemHOCTH. AGCONIOTHAS TOIPEIHOCT U IpaHuna | / 1,2
BbITUCJICHUS. abCOJIIOTHOM IMOIPENIHOCTH NPHOIMKEHHBIX 3HAYEHWM uwces. BepHble M 3Havdaiue OUQPBI
Iorpemnoctn upcna. OTHOCHTENbHAs IIOTPENIHOCTh NPHOIMKEHHOTO 3HaueHus uucna. OKpyrieHue u
“pnﬁ‘“mlfeﬂﬂblx HOIrPENIHOCTh OKpYIJIeHHs. JIeWCTBUSA Haa NPUOIMKECHHBIMM 3HAYEHUSAMH YHCEl C y4ETOM
SHAYECHUH “Hce.. IPaHMI TOTrPENIHOCTEH. BblUMCIEeHHs ¢ Hamepel 3aJaHHOW TOYHOCTHIO. IIpHOIMKEHHBIE
BBIYMCIICHUS U PEIICHHS IPUKIIAIHbIX 3a/1a4.
Kontponbnas padota Nel o reme «Pa3BuUTHE TOHSATHS O YHCIICY. 3
IMpakTuyeckue 3ausiTus: [[prOIMKEHHBIC BRIYUCICHUS M PEIICHUS MPUKJIATHBIX 3a/1a4. 3 3
CamocrosiTesibHasi padora: BrinosiHeHue qomManiHero 3ajganus no teme 2.4. 2
Pasznen 3. ®ynkuum u rpaguku 18
Conep:kanue y4eOHOro MmarepuaJa: 18




Tema 3.1.
DOyHKUUM U rpapuku

0O0630p OOMIIMX MOHSATHH.

IIpakTnyeckue 3ansaTus: Cxema uccienoBanus GyHkiun: OGIacTh ONpeaesieH!s] © MHOKECTBO
3Ha4YeHMM; Trpaduk QYHKIUH, TTOCTpoeHHe TpadukoB GYHKIUNA, 3aJaHHBIX Pa3TUIHBIMU
CIIOCO0aMHU.

[IpeobpazoBanms rpaduKoB.

IIpakTuyeckue 3auaTus: [lapannensHplid IEPEHOC, CUMMETPHUS OTHOCUTENIBHO OCEM KOOPIUHAT
U CUMMETpPUS OTHOCHUTENBHO Hayaja KOOPAMHAT, CUMMETPHUS OTHOCUTEIBHO HPSIMOH y = X,
pacTsDKEHUE U CKaTue BAOJIb OCEH KOOPAUHAT.

MOHOTOHHOCTB, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTh, TIEPUOTUYHOCTb.

[IpomexxyTku BoO3pacTaHusi W YObIBaHHMs, HauOOJbIIee M HAUMEHbIIEe 3HAYEHUS, TOUYKU
skctpemyma. ['paduueckas wuHTepnperanus. [Ipumepbl (YHKIMOHAIBHBIX 3aBHCUMOCTEH B
peaJIbHBIX MpoLIECCaxX U SBICHUSIX.

IIpakTnyeckue 3aHATHA: AprpMeTHUECKUE ONepallu Hall QYHKIUSIMHU.

Crnoxnas ¢pyHkuus (komno3uiys). IlonsTre 0 HenpepbIBHOCTH (PYHKITUU

IIpakTuyeckue 3ansitus: Ilpumepsl 3aBUCUMOCTEH MEXIYy IEPEMEHHBIMH B pEajbHbBIX
mporeccax U3 CMEXHBIX auciumuiud. Onpenenenue ¢yHkuuid. [loctpoenne u yrenue rpaduxos
byHKIHIA.

KonrtponbHas pabora Ne2.

WO = [\ O] [ —

\S}

1,2
1,2

2,3
1,2

CamocrosiTesqbHasi padora: BeinosiHeHUe qoManiHero 3aianus mo teme 3.1.
PacuerHo-rpaduueckue paboThl.
WNHnyBuayanbHBIA MPOEKT C UCMOJIH30BaHNEM MH()OPMAITMOHHBIX TEXHOJIOTHIA.

Pa3znen 4. OCHOBBI T

HIrOHOMETPHHU

32

Tema 4.1.
OcCHOBHBIE MOHATHUS

Conep:kaHue y4eOHOT0 MaTepHAaJa:

Vbl U BpamarenbHoe ABMxKeHUE. Paguannoe u3MepeHue yrioB U IyT.
CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC IIPOU3BOJIBHOTO yriia. PanguanHas mepa yria.

1,2
1,2

IIpakTuyeckue 3aHATUA: PairanHbIil METO U3MEPEHUS YIJIOB BPALICHUS U CBSI3b C IPayCHOM
MEpOH.

CamocTosiTeibHasi pabora: BrimonHenue pomamHero 3aganus no Tteme 4.1.PaGora co
CIIPaBOYHON JIUTEPATYPOM MJIsi COCTABJICHUS TAOIMIIBI COOTHOIICHWW paguaHHOW M TPpayCHOU
MCpPbI OCHOBHLIX YIJIOB. COSI[aHI/Ie npe3cHTauuu 1Mo TCMC «I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHA
TPUTOHOMETPHI.

Tema 4.2.
OCHOBHBIE

Conep:xanue y4yeOHOro MaTepuaJa:

Tpuronomerpuyeckue onepauuy. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKAECTBA.

1,2




TpuroHomerpudeckue | [Ipakruyeckue 3aHsATHA: BpiNonHEHHWEe  yOpaKHEHMH Ha  IPUMEHEHHWE  OCHOBHBIX | | 3
TOKAECTBA TPUTOHOMETPUUECKUX TOXKIECTB.
CamocTrosiTesqbHasi padora: BeinosiHEeHHE JOMANTHEro 3a1aHus 110 TeMe 4.2. 2
Tema 4.3. Coaeprxanue y4eOHOTro MaTepuaJa: 16
IIpeodpa3oBanus ®opmynsl npuBeneHus. CHHYC, KOCUHYC U TAHT€HC CYMMBI U Pa3HOCTH JIBYX YTJIOB. 2 1
NPOCTEHIIHNX dopMyIbl TPOU3BEICHUS TPUTOHOMETPHUUYECKUX (DYHKITHA. 1
TpuroHomerpuieckux | I[Ipakruyeckue 3ausaTusi: PopMyssl IBOHHOTO yria. @opmyIibl IOJIOBUHHOIO yIila. 3 2,3
BBIPAKeHUH dopMynel  CyMMBI M Pa3HOCTH  TpUTOHOMeTpudeckux  ¢yHkiui. I[IpeoOpazoBanue | 1 1,2
TPUTOHOMETPUUECKHUX BBIPAKECHUM.
DyHKIIUK CUHYC U KOocuHyc. VX cBOMCTBA U rpaduKH. 2
OyHKIUH TaHTEHC U KOTaHTeHC. VX cBOCTBA U TpaduKH. 2
OOparHbIe TPUTOHOMETPHYECKUE (HYHKITUH. 2
IIpakTnuyeckue 3anaTus: «I[loctpoenue rpa@ukoB TPUTOHOMETPUUECKUX (PYHKITHIT» 3
CamocrosiTesibHass padora: BeimonHenue pomamHero 3amanuss no teme 4.3.Padota co | 4
CIPaBOYHOM JUTEpAaTypoil 1o TeMaM: «DopMyIibl MOJIOBUHHOIO aprymenTa. @opMyiibsl yrios 3o
u 40, «BpIpaxkeHne TPUTOHOMETPUYECKUX (PYHKIIMH Yyepe3 TAaHT€HC MMOJIOBUHHOTO apTyMEHTay.
Tema 4.4. Conep:kanue y4eOHOro MmarepuaJa: 12
Tpuronomerpuyeckue | OOpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMH:APKCUHYC, APKKOCUHYC, apKTaHT€HC, apKKOTAHTCHC. 2 1,2
YPaBHEHUA " | [Ipocreiiline TPUrOoHOMETPUUYECKUE YPABHEHUS 2
HepaBeHCTBA Tpuronomerpruyeckue ypaBHEHUS 1
IIpakTHyeckue 3ausaTus:Pemienue TPUTOHOMETPUUYECKUX YpaBHEHUH. Pemenue | 2
TPUTOHOMETPUUECKUX HEPABEHCTB. 2,3
Buapl TpuroHoMeTpuuecKUX ypaBHEHH. PellieHre TpUrOHOMETPUYECKUX HEPABEHCTB U CUCTEM. | 1
IIpakTnyeckne 3aHAaTHA: PemeHne npocredlInX TPUTOHOMETPUUYECKUX ypaBHEHMH. Pemienue | 2
MIPOCTEUIINX TPUTOHOMETPUYECKUX HEpaBEHCTB.PelleHne TpUrOHOMETPUYECKUX YPaBHEHHI,
CBOJMIIMXCS K KBAJPATHBIM, OJHOPOJIHBIX M pPEIIaeMbIX C IMOMOIIBIO Pa3lIUYHBIX (HopMyI
TPUTOHOMETPUH.
KonTponpHas padora Ne3. 2
CamocrosiTesibHasA pad0Ta:BbIIOJHEHUE JOMAIIHETO 33/JaHuUs. 2
[Toaroroska pedeparos.
Pa3znen 5. Kopuu, crenenn u jjorapudmbl 28
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Conep:kanue y4yeOHOro MaTrepuaJa:

Tema 5.1. Kopuu HaTypanpHOW CTENeHW W3 4uciaa U UX cBoMcTBa. OmpenesneHue KOpPHA N-OW CTENeHH. | 2 1,2
Kopenr n-oii cremenu | Ocuopusie coiicTBa KopHeit. [ToHsATHE 06 HPPALMOHATEHOM YPABHCHHUH.
" ero CBOMCTBA. | [IppanioHaibHbIC yPABHCHHSL.
Hppanunonaibueie HppanmonanbHble HEpaBEHCTBA.
YpaBHeHHA Pemenvie nppanoHaIbHBIX HEPABEHCTB U CUCTEM.
IIpakTnyeckne 3aHsTHA: BbluncieHue M cpaBHEHHME KopHell. BrimonaHeHue pacuetoB ¢ | 4
panukanamu. [IpeoOpa3oBaHue palMOHAIBHBIX M HWPPANMOHAILHBIX BBIpAXKEHUU. PemeHune 3
VMPPALMOHAIIBHBIX YPAaBHEHUN. PellleHne npuKkiaaHblX 3a1a4.
CamocrosiTesqbHasi padora: BrinosiHeHHEe JOMaNIHEro 3aianus mo teme S.1. 2
Pabora ¢ pomonHuTenbHONM — nuTeparypoil 1o temam: «VICTOpHsSI OTKPBITUS TOHSTHS KOPHS,
«/lokazaTenbCTBO CBOMCTB KOpHs». Perienrne BapruaTUBHBIX 3a7ad4. [ToaroToBka pedepaTos.
WHauBHyanbHBIA POEKT C MCIOIb30BAHNEM MH()OPMAITMOHHBIX TEXHOJIOTHIA.
Tema 5.2 Conep:kanue y4yeOHOro MarepuaJa: 10
Crenenn € | Crernenb ¢ palMoOHAILHBIM MOKa3aTesieM. CBONCTBA CTEMCHEH C pallMOHAIBLHBIM ITOKa3aTeNIeM. 1,2
PalHoOHAILHBIMH Crenennas GpyHKIUA U €€ cBOMCTBO.B3auMHO oOparHbie dhyHKIMK. PaBHOCUIIbHBIE YpaBHEHUS U | 4
MOKA3ATESIMH M MX | yepapeHcTBa.
cBOiicTBa IMpakTnyeckne 3aHsaTHsA: HaxoxaeHne 3HAYCHUN CTETIICHEH C pallMOHAIBHBIMHU TOKA3aTeIISIMH. | 6 3
CpaBuenue creneHei. IlpeoOpa3oBaHus BBIpOKEHMI, COJEpXKalIMX CTerneHu. Pemienue
MTOKA3aTEeIbHBIX YPABHEHUM.
KonrponsHas pabora Ne4.
[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U TpaduK.
[TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA.
Pemienne npuknagHeix 3amay. [IpuMeHeHue KOpHEH W CTENEHEW MPU BBIYMCICHUU CPEIHHUX,
JIEJIEHUU OTPE3KA B «30JI0TOM CEUEHUN).
CamocrosiTesibHas padoTa:BeimonHenue goMamrHero 3aganus mo teme 4.2.Pabora ¢ yueOHoM | 2
JUTEpaTypol 1o TemaMm: «Jloka3aTenbCTBO CBOMCTB cTeNneHn», «CTENeHb ¢ MPPALMOHAIBHBIM
rokasaresnem». Perenne BapuaTuBHBIX 3a/a4.
Tema 5.3 Conep:xanue y4yeOHOro MaTepuaJa: 12
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Jlorapugmmbi Jlorapudmsl u ux cBoiicTBa. JlecsaTuunble W HarypajdbHble Jorapudmel.llpaBuna neiictuii ¢ | 6 1
Jlorapudgmuueckue JorapupmMamu.
YPaBHEHUA u | Jlorapudmuueckas GpyHkuus, ee CBOWCTBO U rpaduk
HepaBeHCTBA Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA. 3
Jlorapudmudeckue CUCTEMBI YpaBHEHUH.
IIpakTuuyeckue 3ansiTusa: Haxoxnenue 3HaueHuit iorapudmMa mo npou3BOJILHOMY OCHOBAHHMIO. | 6
[lepexon OT oAHOrO OCHOBaHHMS K JApyroMmy. BbluncieHue u cpaBHeHHE Jorapu@mos.
JlorapudmupoBaHnue 1 MOTEHIIUPOBAHUE BBIPAKEHUI. 3
[TpuOnuxeHHblE BBIYUCICHUS W pEUICHUS NPUKIAAHBIX 3anad. PemeHue norapupmMuvecKux
ypaBHeHUH. Pelenne npukiagHelx 3a1ay.
Kontponbras pabota NoS.
CamocrositesibHass padora:BeinonHenue pomamHero 3agaHus no Teme 5.3. Coznanue | 2
Mpe3eHTalMu 1o TeMe  «3HadeHHWe W HCTOpUs TOHATUA Jiorapudmay. BreimonHeHnue
HCCIIEIOBATENILCKOTO TpoeKkTa Mo TeMe: «lcropuss BO3HHMKHOBEHHs Jsorapudmony. Pemienue
BapHaTHBHBIX 3aa4 1o Teme «llepexosl K HOBOMY OCHOBaHUIO»
Pa3nen 6. KomOunaTopuka. 12
Tema 6.1 Conep:kanue y4e0OHOro MaTepuasa 6
OcHOBHbIE  HOHATHSA | [[opgTHe MHOKECTBA, SJIEMEHT MHOMKECTBA, CIOCOOLI 3a1aHhs MHOXKECTB, Kinaccupukanys | 2 1,2
KOMOHHATOPHKH MHOKECTB TI0 KOJHMYECTBY 3JEMEHTOB, IOJAMHOXECTBO, PaBHbIE MHOXKECTBA, OIECPAIMU HaJ
MHO>KE€CTBaMU, MPaBUja CYMMBI, TPABHJIO YMHOXKEHHUSI, N300paxKeHHe MHOXKECTB.
[Tonsatue gaxropuana. 1,2
IIpakTHYeckue 3aHATHSA: 4 3
Hctopus pa3BuTus KOMOMHATOpUKH, €€ poJb B Pa3IUYHBIX chepax dYeToBeYECKOU
Ku3HenesTenpHocTH. [Ipukinanneie 3a1a4n.
CamocTrosiTesqibHasi padora: 2
Brinonnenue nomamiHero 3aganus no teme 6.1. Co3znanue npeseHtauuid no temam: «lMcropus
CTAaHOBJICHUS KOMOWHaTOpuKW», «Ku3Hb W HaydHas pAesTenpbHOCcTh M.HproToHa». Pemenue
BapHaTHBHBIX 3a/1a4.
Tema 6.2 Conep:kanue y4yeOHOro MaTepuasia 6
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Bunni coennnennii Bunel coequuenuii - coueTanus, pa3MeNIeHUs, IEPECTAHOBKHU, CBA3b MEXKAY MPEACTABICHHBIMU | 2 1
BUJaMu coeanHeHuii. @opmyrna 6unoma HeroToHa.
CaoiicTBa OMHOMHHAIBHBIX KO3 dunreHToB. Tpeyronpauk [Tackas.
IIpakTuuyeckue 3anatus:IIpaBmia komOnHaTOpuKHU. Pemmenne KoMOMHATOPHBIX 3a1ad. 3agauu | 4 3
Ha TIOJICUET YHWCIa pa3MENICHHH, IMEepPEeCTaHOBOK, couyeTaHWW. Pemenwe 3amau Ha mepebop
BapuaHToB. bunoMm Herorona u tpeyronsauk [lackans. [Ipuknanssie 3agaqu.
CamocrosiTesibHast padoTa 2
Brimonnenue nomamHero 3amanus no teme 6.2. Co3gaHue mpe3eHTauuu no teme  «Bugbl
KoMOuHawmit».Pabora ¢ momnonHuTensHON TUTEpaTypoit o TeMe «CoUyeTaHus C IOBTOPEHUSIMMI.
Pemrenne BapuaTuBHBIX 3a7a4.
Pa3znen 7. IlpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE. 20
Tema 7.1 Conep:xanue y4ye0OHOro MarepuaJa: 8
IpsiMble W MIOCKOCTH | Axcromsl crepeoMerpun. CIEACTBUS U3 AKCHOM CTEPEOMETPHH. B3aiMHOE pacioIoKeHne AByX | 2
B IIPOCTPAHCTBE. MPSIMBIX B IIPOCTPAHCTRBE.
MapaniensHocTh IIpakTnueckne 3anaTusa:IlapannenbHOCTs NOpsAMBIX W IulockocTed.  IlapamiensHOCTh | 2 1,2
NPSIMBIX H IJIOCKOCTeH | 1jockocteil. 306pakeHne IPOCTPAHCTBEHHBIX (DUTYD Ha IIOCKOCTH.
B IPOCTPAHCTBE IlepneHauKynspHOCTh NpsMbIX. IlepreHauKyIIpHOCTD NPSAMBIX M IUIOCKOCTEH. Pemenue 3amau
Ha NMEePNEeHIUKYISIPHOCTD MIOCKOCTEH. 3
IIpakTnueckne 3ansitusi:Ilepnienaukyndap u HakinoHHas. [lepneHIUKYISIPHOCTH IUIOCKOCTEH. | 2
Yron Mexay npsaMoi M IIIOCKOCThIO. YTOJI MEXAY IIOCKOCTSMU. [[ByrpaHHbIN yroJ.
I'eomerpuueckue npeodpa3zoBaHus NpocTpaHcTsa. [lapamienbHoe MPOEKTHPOBAHHE.
IIpakTuyeckue 3aHaATHs:[[pU3HAKK B3aMMHOTO pACHOJOXKEHUS MPSIMBIX. YTOI MEXKIY
IpsAMBIMU. TeopeMbl 0 B3aUMHOM PaCIIOJIOKEHUU NPSMON U IUIOCKOCTH. [Ipu3Haku u CBOMCTBa
MapauiebHbIX IIOCKOCTEW. PaccTosiHue OT TOYKM A0 TJIIOCKOCTH, OT MPSIMOM 10 TUIOCKOCTH, | 2
paccTosiHue  MEXAYy  IUIOCKOCTSIMHM, MEXKIY  CKPELIMBAIOLIMMMCS  NOPSAMBIMH,  MEXKIY
MPOM3BOJIBHBIMUA (pUrypaMu B MpocTpaHCTBE.PelieHre BBIUMCIUTENBHBIX 3aJad W 3aJad Ha
JI0Ka3aTeNIbCTBO C MCIOJIb30BAHUEM AKCUOM CTEPEOMETPUM U UX CIEACTBHM, ONpPENEICHUN U
TeopeM u3 naparpada «llapamienbHOCTb MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBEN
CamocrosiTesqibHasi padora: Brimosnenue pomamHero 3agaHus no Tteme 7.2.Co3nanue | 2

npe3eHTranuy 1o reme «lceropus pa3BuTus cTepeoMeTpum». M3rorosiieHHe 1EMOHCTPALMOHHOU
MOJIETU K TEOPEME O MEPECEUCHUH IBYX TIIOCKOCTEN TPETHEH.
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Conep:kanue y4yeOHOro MaTrepuaJa:

12

Tema 7.2 Onpenenenue NMEepNeHANKYISPHBIX NPsAMbBIX. TeopeMa o MpU3HAKe MEePNeHAUKYIIPHOCTH ABYX | 4 1,2
Hepnen UKy APHOCTE | npgmpix (2 coydas — Ha IUIOCKOCTH M B HPOCTPAHCTBE). OIpEnelNeHHe MpSMOii,
NPAMBIX M IJIOCKOCTEH | pepreHauKy IIpHOIT IIOCKOCTH.
B IPpOCTPAHCTBE TeopeMa 0 mnpu3HaKe MNEPHEHAMKYISIPHOCTHM IPsAMOM UM IUIOCKOCTH. Teopema o
MEPIeHIUKYIAPHOCTH OJHOM M3 JABYX TNapalieJbHBIX NpAMbIX. TeopemMa O 2-X NPSMBIX,
MEPIEHIUKYJISAPHBIX IUIOCKOCTH.
IIpakTnueckne 3anaTua:OnpenencHue NepneHAUKYIIpa U3 TOUYKH Ha IUIOCKOCTh, OCHOBaHHUE | 2
NEPIEHIUKYIIAPA, PACCTOSHUE OT TOYKU 10 IUIOCKOCTH, HAKJIOHHOM OT TOYKM JO IUIOCKOCTH, 3
OCHOBAaHHUE HAKJIOHHOM, MPOEKIIUN HAKIIOHHOM.
Teopema 0 3-X nepneHAUKYIApaAX.
IIpakTuyeckune 3aHATHA:[ eomeTprueckue NpeoOpa3oBaHUs MPOCTPAHCTBA: TMapPAJIICIbHBINA | 2
IIEPEHOC, CHMMETPHSI OTHOCUTEIBHO MJIOCKOCTH.
[TapannensHoe mnpoekTupoBaHue. [lmomanae oOpTOroHanbHON — mpoeknuu. M3o00pakeHue
MIPOCTPAHCTBEHHBIX (PUTYD.
IIpakTnyeckue 3aHATHSA: PelieHre BBHIYMCIUTENBHBIX 3a/ad M 3a7ad Ha JOKa3aTeNbCTBO C
HCIIOJIb30BAHUEM AKCHOM CTEPEOMETPUM M UX CJEICTBUN, OIpPENEICHUM U TeopeM H3 TeMbl | 4
«[lepneHAUKYAIPHOCT NPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBEY.
KonrponsHas padora Ne7mo teme «IIpsiMble U TIIOCKOCTH B IPOCTPAHCTBEY.
CamocrosiTesibHast padora: BeinmonHeHue aoMamiHero 3ajgaHus no teme 7.3.M3rortosieHue | 2
JEMOHCTPAllMOHHOW  MOJENUM K TeopeMe O Tpex [MepHeHAuKyispax. BrimonHeHnue
HCCIIEI0BATENBCKOr0 IpoeKkTa 1o TeMe: «llapannenbHoe NpoeKTUPOBAHUEY.
Paznen 8. KoopauHaThl M BEeKTOPBI. 16
Tema 8.1 Conep:xanue y4yeOHOro MaTepuasia 6
JlexapToBa  CHCTeMa | [[pgmoyronpHas (IeKapToBa) CHCTEMa KOOPAMHAT B MPOCTpaHcTBe. DOPMYIIa PACCTOSHUS MEXIY | 2 1,2
KoopAHMHAT B | 1Byms TOuKamu.
NpOCTpaHCTBE YpaBHeHHS cPepbl, IIOCKOCTH U MPSMOM.
IIpakTnyeckue 3aHATHA: 4 3

JlexapToBa cuctemMa KOOpAuHAT B IipocTpaHcTBe. COCTaBICHUE YpaBHEHUN OKPYKHOCTH, CHEpHI,
IJIOCKOCTHU. Brluncnenune PACCTOSAHUA MCKAY TOYKaAMH.
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CamocTrosiTesbHasi padora

Brinonnenue noMannsero 3aaanus no teme 7.1.

Coznmanne mpeseHtanuu 1o teme <« Kuszab u TBOopuectBo P.Jlexkapra». Pabora ¢ y4yeOHOU U
CIPaBOYHOU JIUTEpaTypoii 1o Teme: «CrocoOsl 3a1aHus psiMoii». Pellienne BapuaTUBHBIX 3a/1a4.

Tema 8.2 Conep:kanue y4eOHOro MaTepuasa 10
BexTope! BekTopsl. Monyib BekTopa. PaBeHCTBO BekTOpoB. Cii0)KeHHE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha | 2 1,2
YHCIIO.
Pa3noxxeHre BeKTOpa Mo HAMPaBICHUSIM. YTOJI MEXAY ABYMs BEKTOPaMH.
IpakTnueckue 3ansaTusi:IIpoexnus Bexkropa Ha ocb. Koopaunatel BekTopa. CkamspHoe | 8
MpPOM3BEJCHNE BEKTOpOB. lcmonb30BaHME KOOpAWMHAT M BEKTOPOB TMPU  PEIICHUU
MaTEeMaTHYECKHUX U MPUKIIAJIHBIX 3a/1a4.
Bexkropsl. JleiicTBus ¢ BekTopamu. [{elicTBUs ¢ BEKTOpaMHU, 3aJJaHHBIMH KOOPJIMHATAMU. .
KonrtponsHast padora Ne 8 mo teme «KoopauHATEI 1 BEKTOPBD».
CamocTrosiTesbHasi padora 2
BreimonHenue pomarniHero 3amanus mo pasaeny 8.2. Pabora ¢ ydaeOHOM nuTepaTypoil Mo teMam:
«Cymma Heckonbkux BekTopoB. [IpaBuno mapamienenunena», «lIpoekuus BeKTOpa Ha OCHY.
BrimonHeHue uccaenoBaTenbcKoro IMpoekTa Mo Teme: «BekTopHoe 3agaHue MpsSMbIX U
TJTIOCKOCTEM B MMPOCTPAHCTBE.
Pa3nen 9. MHOrorpaHHUKHU M KPYTJible TeJa. 26
Tema 9.1 | Coaepsxkanue y4eOHOT0o MaTepuaJa 14
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MHOrorpaHHuKH

Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. PasBepTka. MHororpanHbie yriibl. Beimykibie
MHororpanHuku. Teopema Diinepa.

[Tpusma. [Ipsmas u HaknoHHas npusma. [IpaBunbHas mpusma.

Ipaktuueckue 3aunsarus: Ilapamnenenunen. Ky6.Ilupamupa. IlpaBuwibHas mnupamuaa.
VYceuennas nupamuma. Terpasap. Cummerpuu B KyOe, B MapajuieNienurene, B MPU3ME U
nupamuae. CeueHus Kyoa, MIPU3MbI U THPAMHUIBI.

IIpakTnyeckue 3ansatus: IIpencrasienne o MpaBUIBHBIX MHOTOIPAaHHUKAX (TeTpasipe, Kyoe,
OKTa’pe, J0JIeKa’Ipe U UKOCAIPE).

IpakTuyeckne 3ausaTusi:O0veM u ero usmepenue. MaterpanpHas ¢popmyna oobema. DopMyIibl
o0Bema Ky0a, MpsSIMOYTOJILHOTO MapalIeNIeUIe a, IPU3MBbI, THPAMHUIBL.

[Togo6ue Ten. OTHOIEHUS IO TOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEI.

IIpakTHYecKkHe 3aHATHSA:

Paznuunble Buabsl MHOrorpaHHukoB. Mx mn3oOpaxkenus. CedeHusi, pa3BepTKd MHOTOIPAHHUKOB.
[Inomans moBepxHocTu. Bunel cummerpuii B mpoctpaHcTBe. CHUMMETpUsT MHOTOTPAHHUKOB.
Brruucnenue miomniaaeit u o0bemMoB. Penienre 3a1a4 Ha MOCTPOSHUE CEYEHU MHOTOTPAHHUKOB.
Pemenne 3amad Ha BBIUMCICHHE IUIOHIAICd TOBEPXHOCTH M OOBEMOB MHOTOTPAaHHUKOB.
Hcnonb30BaHre CBOMCTB MHOTOIPaHHUKOB IIPH PEILICHUU MAaTEeMAaTUYECKUX U MPUKIAIHBIX 3a/1ad.

—

—

CamocTrosiTesqibHasi padoTaBrInoHEHNE TOMAIIHETo 3a1aHus 1o teme 9.1.

PaGora ¢ ydeOHO#N nuTepaTypoii mo Temam: «MHororpanHele yriasl. Teopema Oitnepay;
«3Be314yaTble MHOTOIpaHHUKHM. KpuCTamubsl — NpUpoOgHBIE MHOTOTPAHHHUKHNY»; «CHMMETpUS B
npuponae, TexHuke». Co3maHue mnpeseHTauMu o Tteme: «KusHp u TBOpuecTBO JI.DMnepan.
W3roroBneHne MOJENM MHOTOTPAaHHUKA. BBINOIHEHHE HMCCIENOBATENbCKOTO MPOEKTA IO TEME:
«[IpaBuibHBIE W TONYNpaBUIbHBIE MHOTOTPaHHMKW». M3roTtoBieHHe MOAENM TETpa’apa C
3aJJaHHBIMH [TapaMeTpaMHu.

Tema 9.2

Coaep:xaHue y4eOHOIro MaTepuaJia

12

16




Kpyrabie Tesa Hunuaap u  kKoHyc. VYceueHHbIH KoHyc. OcHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTH, | | 1,2
oOpa3yromas, pa3BepTKa.
IIpakTuyeckue 3aHATHA: OCEBBIE CEUECHHUS U CEUEHUS, NTapaJJIEIbHbIE OCHOBAHUIO. 2
[ap u cdepa, ux ceuenus. KacarenpHas miockocTs k chepe. 1
IpakTuyeckne 3auaTus: Gopmynsl o0beMa MIIHHAPA, KOHYCA, IIapa. 2
@opMyITbl TUTOIIAH TOBEPXHOCTEN IIMIIMHIPA, KOHYCa, Chephbl. 1
IIpakTuyeckne 3aHsaATHsA:Paznmuunbie BuABl Kpyriaeix Ten. UWx  wu3obpaxenus. Cedenws, | 3 3
pa3BepTku  Kpyrabix Ten. Cummerpus KpyriiblXx — Teil. Boluucienwe muomaaet  u
o0bemoB.Mcronb30BaHle CBOWCTB  TEN BpallleHUs TMpU pEHIeHUH MaTeMaTU4eCKuX |
MPUKJIAAHBIX 3a7a4. 2
Kontponbras padora N9 mo teme « MHOTOTpaHHHUKHU U KPYTJIbIC TEJIa.
CamocrosiTesbHast padoTa 2
Brinosnnenue nomamiHero 3agaHus no teme 9.2. BeImonHEHHe UCCIeA0BaTENbCKOTO MPOEKTa M0
teme: «KoHndeckue ceueHus: U X NpUMEHEHUE B TeXHUKe». V3roToBieHne Moaene LuivHapa
1 KOHYCa C 33JJaHHBIMU MapameTpaMu. Perienre BapuaTuBHBIX 3aa4.

Pasnea 10. Hayana MaTeMaTHYeCKOr0 aHAJIU3A. 24
Coaep:xaHue yueOHOro MaTepuaJia 2

Tema 10.1 CrocoObl  3alaHusi W CBOMCTBa YHUCIOBBIX TocnenoBarenbHocTeil. [loHstne o mpexpene | 1 1,2

IHocenoBaTeIbHOCTH | MTOCJIEAOBATEILHOCTH. CyliecTBoBaHUE npeaena MOHOTOHHOM OrpaHU4YEHHOU
nocnegoBarenbHocTd.  CymMMUpOBaHHE —TMOCIenoBaTenbHOCTeH. beckoHeuyHO — yObIBaromas
reoMeTpHUYecKas Iporpeccus U ee cymma.
IIpakTnyeckue 3anaTus: Yuciosas mociaenoBaTEIbHOCTh, CIIOCOOBI €€ 3a/aHusl, BBIYUCICHUS | | 3
4JIeHOB TmocnenoBarenbHocTu. [Ipenen mocnepoBarenbHocTH. beckoHeuHo — yObIBaromas
F€OMETPUYECKAsI IPOTPECCHUS.
CamocrosiTesibHast padoTa 2
Brimongenne gomamgero 3anagus mo teme 10.1.
Conep:xanue yueOHOro MaTepuasa 22
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Tema 10.2 [Ipupaiienue byHKIUH. [TonsTus 0 npousBoAHOM. I Tpon3zBoaHasl. [IpaBuna | 1 1
IIpounsBonnasn muddepentmpoBanusi. Dopmyinsl nudpdepentupoBanus. [Ipon3BoaHbie cTeneHHON GYHKINH.
IIpakTuyeckne 3anaTus: [[pon3BoHBIE HEKOTOPHIX JIEMEHTAPHBIX (DYHKITHIA. 4 2,3
[TpousBonHas cnoxxHou ¢pyHKIMHU. [IpON3BOAHBIE TPUTOHOMETPUUYECKUX (DYHKLIUH. 1
IpakTuyeckue 3auaTus: [I[pons3BoaHas Moka3zaTeabHON U JTOTapu(PMUIECKON (PYHKITUH. 2
I'eomerpuueckuii cMbica npou3BoaHoi. KacaTenbHas k rpaduky QyHKINU. 1
Bropas mpousBomHas, ee reomerpuueckuii u ¢uzndeckuii cmbica. [IpousBognas B ¢usuke u | 1
TEXHHKE.
[Ipusnak Bo3pactanus u yObiBaHus ¢GyHKUuU. KpuTnueckue TOUKM (QYHKIMH, MAaKCUMYMBI U | 1
MUHHUMYMBI.
IIpakTuyeckue 3anaTus: [[puMeHeHNE MPON3BOIHON K MMOCTPOCHUIO TPAQUKOB () YHKIIHH. 4 1,2
HccnenoBanue GyHKIUU C IPUMEHEHHEM MPOU3BOJHON. BhIMyKnocTh rpaduka GyHKIMH, TOUKU
neperuoda.
HauGonbiiee u HanMeHbIlee 3HaYeHUE QYHKIINU. 1
IIpakTuyeckue 3aHaTus: I[Ipou3BomHas: MeXaHWYECKMH M TEOMETPUYECKUM  CMbICT | 4
NPOM3BOJHOM. YpaBHEHHME KacaTedbHOM B obmem Bume. [lpaBuma wu  dopmyssl
muddepeHnmpoBanusi, TaOJMIla TMPOM3BOIHBIX JJIEMEHTApHbIX (yHkui. WMccrnemoBanue
(GyHKIMK ¢ TOMOUIbIO MPOM3BOAHON. Haxoxnenue HamOOINBIIEro, HAUMEHBUIETO 3HAYEHUS U
AKCTPEMAaNIbHBIX 3HAYCHUH (DYHKIIUH.
Kontponbnas padota Ne 10 mo Teme «Hauana maTeMaTHYECKOTO aHAIU3ay. 2
CamocrosiTesibHast padoTa 2
Bremonnenue nmomamiHero 3amanus mo teme 10.2 .PaGorta ¢ ydyeOHOH smTepaTypoil mo Teme:
«[TpubnmxeHHOEe BBIYMCICHHE MPOU3BOAHOI». BBINONHEHNE HMCCIEI0BATENBCKOIO MPOEKTa 0
teme: «[lonstue nuddepenuana u ero npusaoKeHUs». Perienre BapuaTuBHBIX 334a4.
Paznen 11. UHTerpan u ero npuMeHeHue. 16
Tema 11.1 Conep:xanue yueOHOro MaTepuaJa: 4
IlepBoobpasnas [TonsTusa nepBooOpa3HOl, €€ OCHOBHOE CBOWCTBO, MMPABMIIA HAXOXKICHHS TIEPBOOOPA3HOM. 2 1,2
O3HaKOMJICHHE C TEOMETPUYECKUM CMBICIIOM NIEPBOOOPA3HOM.
IIpakTuyeckne 3aHATHSA: BrImogHeHNE ynpa)XHEHUN HAa HAXOXKIEHUE MTEPBOOOPA3HBIX. 2 3
CamocrositesibHas padora: BeimonHenune aomamHero 3aganus no teme 11.1. Iloarortoska | 2
pedeparos.
Coaeprxanue yyeOHOro MaTepuaJa: 12
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Tema 11.2 [lonsiTue 00 onpenenéHHoMm uHTerpane. lIpuMmeHeHue omnpeaeneHHOro UWHTErpana ais | 2 1
HHurerpanu HAXO0XKJICHU TUIOIIAAN KpUBOJIMHEWHOH Tpanenuu. @opmyna Hetorona—IJleiiOnua.
IIpakTuyeckue 3ausaTus: BeiunciieHne onpeaeieHHbIX HHTErPAJIOB. 2 2,3
4 mpaBuiIa HAXOXKICHHS ITOMAAH (PUTYpBI, OTPAHUYCHHOMN JTUHUSMHU. 2 1,2
IpakTuyeckne 3aHATHA: Berarciienne miomanu Gurypsl C TOMOIILI0 HHTETPaA. 1
[TpumMepbl IpUMEHEHUs MHTETpalia B (pU3HKE U TEOMETPHH. 1
IIpakTuyeckue 3aHATHS BeimonHeHue YOpaXKHEHUM Ha BBIYKCICHHE ONPEeAECTEHHOTO | 2
uHTerpaia. [lpuMeHeHne nHTErpana K BEIYUCICHHUIO (PU3MUECKUX BEIWYHMH U TUTOLIA/ICH.
Kontponbnas padora Nel 1. 2
CamocTrosiTesqbHasi padora:BeinonHeHrne 1oMalHero 3a1anus mno teme 11.2. 2
Co3nanue npeseHTanuu mno reMe «®du3nyeckuii 1 reoMeTpudYecKuii cMbIca HHTErpana».Pabora c
yaeOHOU uTeparypoi mo temaM «llepBooOpa3Hasi 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKITUI,
«[TpubnmxeHHOE BHIYMCIICHUE ONPEEICHHOTO HHTErpalia.
CocraBneHre CUTYaIlMOHHBIX TPOU3BOJICTBEHHBIX (TIPpOo(decCHOHATBHBIX ) 3a/1a4.
Pa3nes 12. JieMeHTHI TeOPUH BEPOSITHOCTEN U MaTeMaTHYeCKOii 12
CTAaTUCTUKMU.
Temal2.1 Coaeprxanue y4eOHOro MaTepuaJa: 6
JJIeMEHTbI TEOPHM | CoOpITHE, BEPOATHOCTH COOBITHS, CIIO)KCHHE M YMHOXCHHE BeposTHOCTe. I[loHsatue o |2 1,2
BepPOATHOCTEH HE3aBHCHUMOCTH COOBITHH.
JuckpeTHas ciiydaiiHasi BEIMYMHA, 3aKOH €€ paclpeiesICHUS.
YucnoBble XapaKTEPUCTHKU JUCKPETHOM ciaydaiiHOW BennuuHblLIIOHSATHE O 3aKOoHE OOJIBIINX 1,2
YHUCEl.
IIpakTnyeckne 3ansitusi: lcTopus pa3BUTHSA TEOPUM BEPOATHOCTEW U €€ poJjib B pa3iavyHbIX | 4 3
cdepax deroBeueckoi xxusHeaeaTeabHocTu. Kimaccuueckoe onpeenenrue BepoSTHOCTH, CBOMCTBA
BEPOSITHOCTEM, TEOpeMa O CyMME€ BEpOSITHOCTEH. BbrunciieHne BeposTHOCTEW. Pemenue
MPUKJIAHBIX 33]1a4.
CamocrosiTesibHas padoTa:BrinosHeHne JOMAIIHETO 3a1aHus 1o Teme 12.1 2
Pabora ¢ yueOHOW u crnpaBoyHOM HMHPOpMammer mo Teme: «CTaTUCTHYeCKOoe OmpenesieHue
BEPOATHOCTH. Coznanue [pe3eHTaluu o TEeMeE: «1.bepryinny».BeinonHenne
HCCIIEIOBATENILCKOTO MPOEKTa Mo TeMe:«CXeMbl OBTOPHBIX HcHbITaHui bepHynnny». Pemenue
MPUKJIAHBIX 33]1a4.
Tema 12.2 Coaeprxanue yyeOHOTro MaTepuaJa: 6
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DJ1eMeHThI [IpencraBnenre maHHbIX (TaOdMIBI, OUArpamMmbl, TpauKu), TeHEpalbHas COBOKYIHOCTD, | 2 1,2
MaTeMaTH4YeCKO BbIOOpKa, cpesiHee apupMeTndeckoe, MearaHa.
CTATUCTHKHU [TonsiTHe 0 3a7a4ax MaTeMaTUYECKON CTaTUCTUKH.
IIpakTuueckue 3aHATusi: Vcropus pa3BUTHS CTaTUCTUKU U €€ pOJb B pa3IMyHbIX cdepax | 4
YEeJI0BEYECKON KU3HEACATENbHOCTH. [IpencTaBieHne YucCiIoBbIX JaHHBIX. PellleHre MpUKIIaIHbIX 3
3aja4.
CamocrosiTesqibHasi padora: BrinmosHeHue noMaimiHero 3agaHusi nmo Tteme 12.2. Pemenwe | 1
IIPUKJIAIHBIX 3a/1a4. BeINoIHEHNE HCCaea0BaTeNbCKOro NIpoeKTa 1o teme: «CpeqHue 3HaueHus u
WX IPUMEHEHHNE B CTATUCTHKE.
Pa3znen 13. YpaBHeHNns1 H HEPABEHCTBA. 18
Temal3.1 Coaeprxanue y4eOHOTro MaTepuaJa: 8
YpaBHeHHsl M CHCTeMbI | ParyoHalIbHbIC, HPPALHOHATBHBIC YPABHEHHS M CHCTEMBL. 4 1,2
YPaBHEHMH C IByMsI ITokazarenbHble U TPUTOHOMETPUUECKUE YPABHEHHS U CUCTEMBI.
NePEMEHHBIMH IIpakTuyeckue 3aHATHA:PaBHOCUIBHOCTH ypaBHEHHU, HEpPaBEHCTB, cuUCTeM. (OCHOBHBIE
IpUeMBbl UX pemieHus: (pas3sioKeHHWEe Ha MHOMKUTENH, BBEJICHHE HOBBIX HEU3BECTHBIX, 2,3
MOACTAaHOBKA, TpapuecKuii METO). . 4
Kopuu ypaBuenwii. PaBHocunbHOCTh ypaBHeHuid. [IpeoOpazoBanue ypaBHeHHi. OCHOBHBIC
MpUEMBbl pelIeHUus ypaBHEHHU. Pemienue cucrteM ypaBHeHuil. lcmosib30BaHME CBOWCTB U
rpaduKoB PYHKIUH U1 pelieHns ypaBHEHUH.
CamocrosiTesibHass pabora:Brinonnenne nomamHero 3ananus no teme 13.1.Beimonnenue | 2
HCCIIEIOBATEeNbCKOro MmpoekTa mno Teme:  «lccrienoBanue ypaBHEHUH U HEpPABEHCTB C
napamerpom».Pabora ¢ yuyeOHoil nutepatypoit mo Teme: «lloTeps KOpHEW B ypaBHEHHSIX).
Pemienune ypaBHeHuii ¢ mnapamerpamu.PemieHre HECTaHIAPTHBIX YpPAaBHEHUM M METOAbl WX
peLIeHus.
Tema 13.2 Conep:kanue y4yeOHOro MaTepuasia 10
HepaBencrBa "
CHCTeMbl HEPABEHCTB C
ABYMsl
nepeMeHHbIMHU
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PauvoHnaneHble, HWppanMOHaIbHBIE, IIOKA3aTEIbHbIE M TPUTOHOMETPUYECKHE HEPABEHCTBA. | 4
OCHOBHBIE IPUEMBI UX PELICHHUS.

IIpakTuyeckne 3ausiTus: lcronp3oBaHWe CBOWCTB U TpaduKoB (YHKIHMA TPH pPEIICHUU
YPAaBHEHUN U HEPaBEHCTB. MeTo UHTEPBAJIOB.

N300pakeHre Ha KOOPAMHATHOW TJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHWUW M HEPABEHCTB C | 2
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

[Ipuknagneie 3agaun. [I[puMeHeHne MaTeMaTHYeCKUMX METOAOB ISl PELICHUs COAEPKATEIbHBIX
3a7a4 U3 pa3IMyHbIX 001acTeil HayKW W MpakTHKHU. Perienne HepaBeHCTB ¢ OJHON MEPEMEHHOM.
PemreHne HepaBEeHCTB METOJOM HWHTEpBAlIOB. PelleHne palMOHAIBHBIX, WPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JJOTapU(PMUIECKUX U TPUTOHOMETPUUYECKUX HEPABEHCTB.

CamocrosiTesibHast padoTa 4
Boinonnenue pomamHero 3amanHusi no Teme 13.2. JlokazaTenbCTBO HepaBeHCTB.PelieHue
YpaBHEHUI U HEPABEHCTB C IByMs nepeMeHHbIMU. HepaBeHcTBa ¢ mapamerpamu. MccienoBanue
YpaBHEHUW U HEPABEHCTB C MapameTpamu. BollonHeHNe nCCaea0BaTeIbCKOro MPOEKTa M0 TEME:
«"paduyeckoe peneHne ypaBHEHUN U HEPABEHCTBY.

Hroro: 232

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIEAYIOIUe 0003HAYCHIS:
1. — 0O3HAKOMHUTENHHBIN (Y3HaBaHUE PaHEE U3YUYCHHBIX OOBEKTOB, CBOHCTB);
2. — penpOoaYKTUBHBIN (BBIIOIHEHHE ACATEIBHOCTH 110 00pa3ily, HHCTPYKLUHU WU IO/ PYKOBOJCTBOM)
3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIHLHOE BBHITIOIHEHHE JICATEIIEHOCTH, pEIIEHUE TPOOJIEMHBIX 33]1a4)




3.YCJIO0BUsI  PEAJIMBALIMM  ITPOI'PAMMBbI OBIIIEOBPA3OBATEJBbHON
YYEBHOHU JUCHUIIVIMHBI MATEMATHUKA: AJITEBPA U HAYAJIA AHAJIN3A;
I'EOMETPUA

3.1. TpeGoBannss K MHHHMAJIBHOMY MATepPHAJIbHO-TEXHHYECKOMY OOecre4eHUI0
peanuzanum 0011e00pPa30BATEIbHOM M CIIUININHbBI

[Tomemnenne kaOuHeTa yaoBiIeTBOpsieT TpeOoBaHusM CaHUTAPHO-IHAEMHOIOTUUECKUX
npasuwsl 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHO THUIIOBBIM O0OpPYHAOBaHUEM,
YKa3aHHBIM B HACTOSIIIINX TPEOOBAHUSIX.

B kabuwnHere wnMeeTcs BO3MOXXHOCTh OOECHEYHUTH CBOOOMHBIA JOCTYH K 3JICKTPOHHBIM
y4eOHBIM MaTepuaiaM Mo MaTeMaTHKe, UMEIOIIHeCs B CBOOOTHOM J0CTyIe B cucteme MuTepHeT
(9TEKTPOHHBIC KHUTH, TPAKTUKYMBI, TECTHI, MaTepuansl EI'D u 1ip.) Bo BpeMsi yueOHOTro 3aHATHS
Y B TIEPUOJI BHEAYTUTOPHOM JEATEIHHOCTH 00yUYatOIIUXCS.

CocTaB yueOHO-Memoouuecko20 U MamepuaibHO-mexHuyecko2o 00eCTedeHHs MPOTrPaMMBbI
y4eOHON JUCITUTIIIMHBI BXOJISIT:

e  MHOTO(YHKIIMOHAJIBHBIA KOMIUIEKC TMpernojaaBareis (MyJIbTUMEINITHOEe 00OpyIOBaHUE,
MOCPEJICTBOM KOTOPOTO YYaCTHMKH 0Opa3oBaTeIbLHOTO IIpoliecca MOTYT MPOCMaTpUBATh
BU3YaIbHYI0 WH(POPMAIIMIO IO MaTEMaTHKE, CO3[aBaTh MPE3CHTAIUH, BUICOMATEPHAIbI, NHBIC
JIOKYMEHTBI);

®  HAIIAIHBIE TMOCOOMS (KOMIUIEKTHI YYE€OHBIX TaONHIl, IUIAKaTOB;, JWJAKTHYCCKHI
MaTeprai; MOJCIIA MHOTOTPAaHHUKOB M TEJI BPAIICHUS | JIp. );

¢  uHPOPMAIMOHHO-KOMMYHHUKATUBHBIC CPE/ICTBA;
®  DKPaHHO-3BYKOBBIE TTOCOOUS;

®  KOMIUICKT TEXHHUYECKOW JOKYMEHTAIMH, B TOM UYHMCIIE TacliopTa Ha CPeACTBa OOyUYCHHUS,
MHCTPYKIIMHU 10 X UCIIOJIb30BaHUIO M TEXHUKE O€30I1aCHOCTH;

e Oubmuoreunnli ¢GoHA (yueOHHMKH, YydeOHO-MeToamueckue KoMIuiekTel (YMK),
CTIPAaBOYHUKH, HAYYHO-TIOMYJISIPHAsl JIUTEPATypa, KOTOpbIE O0ECICUYMBAIOT OCBOCHHE y4eOHOU
TUCIUIUIMHBL «MaTtemaTtrnka: anredpa W Havajla MaTeMaTHYeCKOTO aHalli3a, TEeOMETPHUS»,
PEKOMEHIOBaHHBIE  WJIM  JIOMYIIEHHBIE JUIS  WCIOJNB30BaHHS B MPO(ECCHOHATBHBIX
00pa30oBaTeNbHBIX OpPraHU3AIUAX, PEATU3YIOMIMX O0pa30BATENBHYIO MPOTPAMMYy CPEIHETO
obmero o6OpazoBanus B mnpenenax ocBoeHus OIIOIT CIIO wa 6a3e OCHOBHOTO OOIIEro
o0Opa3oBaHus).

3.2. Y4eOHO-MeTOAMYECKH KOMILJIEKC 001eo0pa3oBaTe/ibHOH y4eOHOM NUCUMIJIMHBI,
CHCTEeMATH3MPOBAHHBII 0 KOMIIOHEHTAM

HopmatuBHas nokyMeHTaIusl.
Pabouas nmporpamma.
@DOH/J OLIEHOYHBIX CPEICTB.
[Tepeuens CPC (camocTosiTenbHON PabOTHI CTYACHTOB).
Metoanyeckre yKa3aHUS O BBIMOJIHEHUIO BHEAYAMTOPHOW CaMOCTOATEIBHON pabOThI
CTYJICHTOB.
e Meronnuueckue ykazaHus 10 COCTABJIEHUIO IPE3ECHTALIMU 10 MATEMAaTHUKE.
e Meroanyeckue yKa3zaHHs [0 BBHITTOJIHEHUIO UCCIIEI0BATEIbCKONH pabOThI IO MaTeMaTHKE.
e Meroanuueckue ykazaHus 0 IIOArNOTOBKE JOKJIaa 10 MaTEMATHKE.
e Meroauueckue ykazaHus o pabote Hax pedepaTom.
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3.3. Uu¢gopMalHOHHO - KOMMYHHKALIMOHHOE o0ecneueHue 00y4eHusl.

IlepeyeHb peKOMeHayeMbIX Y4eOHbIX U31aAHUI,

OcHOBHbIE HICTOYHHUKH:

1. Huxkonbckuii C.M. Anrebpa m Hayaia MaTeMaTHYeCKOro aHaiau3a. YueOHuk 10 kiacca.
[Ipocsemenune-2014.-428c.

2. Sctpebor A.B, CycnoBa U.B, Kopukosa T.M. Meroanka mpenojaBaHus MaTEMaTHUKH:
TEOpEMBI U cIpaBo4Hble MaTepuainsl. F0paiit-2019.-194c.

I[OHOJIHHTBJI])HLIG HCTOYHUKMH:

1. Anmumos IIILA. u n1p. Anrebpa u Havana ananu3za. 10 (11) k1. — M.: 2014

2. bammvakos M.U. Marematuka. COopHHMK 3amad Tpo(rIbHONW HANpPaBJICHHOCTH: yueOl.
nocooue. — M.: 2014

3. bammmaxoB M.U. CoopHuk 3ana4: yueb. mocooue (6a30Bblid ypoBeHb). 11 KiI. —

M.: 2014

4.boromonoB H.B. Maremaruka: yue6. ais ccy3oB /H.B.boromonos, I1.1.Camoiinenko.-5-¢
u3M., crepeotut. - M.: Jlpoda, 2014-395, [5] c.: u.

5. boromono H.B. COopHUK TUIaKTUYECKHUX 3aIaHUM 110 MaTEMaTHKeE:

yueb. nocobue st ccy3o /H.B.boromonos, JL.FO.Cepruenko. — M.:/Ipocga, 2013

6. Anre6pa u Havana aHanu3a. 10-11 xi.: B aByx wactax. Y. 1: Yueb.nns00meo0pa3oBar.
yupexaenuit / Mopakosuy A.I'. — 5-e u3n. — M.: Muemo3uHa, 2014. — 375 c.: ui.

7.Anrebpa u Havyana aHanu3a. 10-11 xi1.: B aByx gwactax. Y. 2: 3agaunuk ass 00meoopa3oBar.
yupexaenuit / A. I'. Mopakosuy, JI. O. [lennmesa, T. A. Kopemkosa, T. H. Mumycruna, E. E.
Tynbunnckas; [Tox pen. A. I'. Mopakosuya. — 5-e uza. — M.: Muemo3una, 2014. — 315 c.: u.

8.5.M.1BneB u ap./lunakruueckue marepuaisl «Anredpa u Hadanma aHanuza»,l10-11km, M.:
IIpocsemenue, 2014

9.b.I'.3uB/Ilunaktuueckuit marepuan no reomerpuu, 10-11xkm., M.: IIpocemienue, 2014

10. Janasu, A.A. Maremartuka. - M.: @OPYM: UH®PA, 2014..

HNHTEpHEeT-pecypcehl:

http://school-collection.edu.ru — >nekTpoHHBIN yueOHNK «MaTtemaTuka B mkoje, XXI Bex».
http://fcior.edu.ru - vHpOpMaLIMOHHBIE, TPEHUPOBOYHBIC U KOHTPOJIbHbIE MAaTEPHAIBL.
www.school-collection.edu.ru — enunas xoynekuus L{udpoBsix 00pazoBaTeIbHBIX PECYPCOB

4. KOHTPO.JIb " OILIEHKA PE3YJIbTATOB
OCBOEHUSOBIIEOBPA3OBATEJIBHOM YUEBHOM
JUCHOUILIMHBIMATEMATHKA: AJITEBPA 1 HAYAJIA AHAJIN3A; TEOMETPUSA

KOHTpOJIb U OIICHKa pe3yanaT0B OCBOCHUA yqe6H0171 JOUCIHUITIIINHBI OCYHJGCTBHHGTCH B
nmponecce MpOBCACHUA MNPAKTHUYCCKUX SaHHTI/II\/'I, TECTUPOBaAHUsA, a TaKXE BBIIIOJIHCHUA
06yqa101u1/IMI/IC${ VHIUBUIYaIbHBIX 33JJaHUM, TIPOEKTOB, UCCICTOBAHUH.

Pe3yabTaThl 00y4yeHust @®opMbl M MeTOAbI KOHTPOJISI M OIEHKH
(oCBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS) | pe3yJbTAaTOB 00y4eHUs

YMenus:

HpOBOI[I/ITI: TOXICCTBECHHBIC

npeoOpa3oBaHus BRIpAXKEHUH, coaepkamux | Pemenue yIOpaxHEHHI Ha YpOKE,
CTCIICHHBIC, MMOKAa3aTCJIbHBIC, | BHCAYAUTOPHAA CaMOCTOATCIIbHAsA pa60Ta,
jJorapuMUUecKue U TPUTOHOMETPHUUECKHE | KOHTPOJbHas paboTa.

GyHKIHN.

Ctpoutb rpaguku CTeNeHHoH, | Pemenue yIpaxHEHHI Ha YPOKE,
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MOKa3aTeabHOM,  JIorapupMUYECKOW U | BHEAyJUTOpPHAs CaMOCTOsITeNbHas padoTa.
TPUTOHOMETPUYECKHUX (DYHKITHIA.
Pemate  mpocrteitliime  ypaBHEHUS U N
Pemenne yIpaXXHEHUI Ha YPOKe,
HEPAaBEHCTBA, COJAEpXKAIUE CTEIECHHBIE,
BHEAay/IUTOpHAas  caMocToATedbHas  paboTa,
MoKasareibHble,  Jlorapu@Muueckue U
KOHTpOJIbHast paborTa.
TPUTOHOMETPHUYECKUE (DYHKITHH.
N3o0paxkats reomerpuueckne (GUTYpbl Ha .
. Pemenne YIPAKHEHUN Ha YpOKe,
4epTeXe M MPOU3BOAUTH MPOCTEHUIINE
BHEay/IUTOpHAsl CaMOCTOsITeNIbHAs paboTa.
ITOCTPOEHHUSI Ha INTIOCKOCTH.
Pewmenne YIPAKHEHUN Ha YPOKe,
BoinonHsaTe oneparuu HajJ BEKTOpaMHU U
. . | BHeaynuTOpHas ~ camocTosiTeNbHass ~ pabora,
MI0JIb30BaThCS CBOMCTBAMU ITUX ONEpALU.
KOHTpOJIbHAsI paboTa.
3HaHusn:
. Pemenue AKHECHUU Ha OKe
CaoiicTBa apu(METHIECKOTO KOPHS yip YPOKE,
. BHEAay/IUTOpHAs  caMocToATedbHas  paboTa,
HaTypaJIbHOM CTEIIEHHU.
KOHTpOJIbHAasI paboTa.
. Pemenne YIPAKHEHUN Ha YPOKe,
CBoiicTBa CTENEHW C€  palUOHAIbHBIM
BHEAay/IUTOpHAs  caMocToATeldbHas  paboTa,
II0KA3aTEJIEM.
KOHTpOJIbHAs paboTa.
o Pewenne AXHEHUN Ha OKe
CpoiictBa  jmorapu¢MOB ¥ OCHOBHOE yip YPOKE,
BHEAyJIWTOpHAs  CaMOCTOsTeNbHAs  paboTa,
JoTapu(PMHUIECKOE TOKIACCTBO.
KOHTpOJIbHAs paboTa.
Pemenue AKHECHUHN Ha OKe
OcHOBHBIE TPUTOHOMETPUUYECKHUE yrip YPOXE,
(hopMyITBI BHEAay/lUTOpHAas  caMocToATeNabHas  paboTa,
PMYJIBL, KOHTpOJIbHAasI paboTa.
Pewenne AXHEHUN Ha OKe
Tabnuma TPOM3BOAHBIX  AJIEMEHTAPHBIX yip YPOKE,
Dy BHEAyJWTOpHAs  CaMOCTOsTeNbHAs  paboTa,
yH ) KOHTpOJIbHAs paboTa.
Pemenue yIOpaXHEHHU N Ha YPOKE,
AKCHOMBI CTEPEOMETPHH. BHEAay/IUTOpHAs  caMocToATedbHas  paboTa,

KOHTpOJIbHAast paboTa.
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5. Oco0eHHOCTH OCBOCHHSI pado4eil MPOrpaMMbl HHBAJIUAAMH U

JUIaMH C OrpaHNn4Y¢HHBIMHA BO3MOKHOCTAMUA

AnanTamus  pabodeld mporpaMMbl  JUCIHUIUIMHBI TPOBOAMUTCA TMPU  pealu3aliu
aJIalITUBHON 00pa30BaTENbHON MPOTPaMMBI — MPOTPAMMEBI TIOJITOTOBKU CIEIIUATHCTOB
CpEIHEro 3BEHa IO CIENUAIbHOCTH B LIEISAX oOecreyeHus MpaBa MHBAIUIOB U JIUILL C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBBSl HAa TMOJy4YeHHE MPO(hecCHOHATLHOTO
o0Opa3oBaHmMs, CO3JaHUsI HEOOXOIUMBIX JIJIS MOJYyYEHHUS CPEeIHEro MpodecCHOHATBHOTO
oOpa3oBaHHs yCIOBHH, a Takke OOeCHnedYeHHusl JOCTIKCHUS OOYJarOIIHMHUCS
WHBaJUJAAMU M JIMIAMH C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS PE3YJIBTATOB
(hopMUpOBaHHSI MPAKTUIECKOTO OTIBITA.

Oobopyoosanue yuebno20 Kadbunema 013 CAMOCHOAMENbHOU pAdOmbl 00y4aAOUUXCA

015 00yUalOWUXCA € PA3TUYHBIMU 6UOAMU OZPAHUYEHUA 300D06bA.

OcHamienne kaOMHETa CaMOCTOATEIBHONW PaOOTHl 00YJarOUIUXCsl JOJKHO OTBEYATh OCOOBIM
OGp%OBaTeHBHBIM HOTpGGHOCT}IM 06yqaloumxc;1 HWHBAJINJIOB U JIUI[ C OFpaHI/I‘-IeHHBIMI/I
BO3MOKHOCTSIMH 3710pOBbsi. KaOuHeT noipkeH ObITh OCHAIIeH OO0OpYJOBAaHWEM M yUCOHBIMH
MECTaMH C TEXHUYCCKUMHU CPEJICTBAMHU OOYYCHHUS JUIS OOYYaIOIMUXCS C Pa3IMYHBIMU BHJIAMHU

OTrpaHUYECHUH 310POBbSI.
KabuneTt, B KoTOpoM 00y4arOTCs JTUIA C HAPYIICHUEM CIyXa JOJDKEH OBITh 000pYyI0BaH
paauoOKIACCOM,  KOMIIBIOTEPHOW  TEXHUKOW, ayAUOTEXHUKOW, BHUIACOTEXHUKOW,
AJIEKTPOHHOM TOCKOM, MYJIbTUMEIUIMHON CUCTEMOM.
st cnaGoBuasimuXx OOydYaromMXcsi B KaOMHETE MPEayCMaTpPUBAIOTCS IMPOCMOTP
yIaIeHHBIX OOBEKTOB MPHU MOMOIIM BUICOYBEIUUUTENCH IS yIaJICHHOTO MPOCMOTPA,
KCMoJib30BaHue bpailinieBCKkoN KOMIBIOTEPHOW TE€XHUKH, JIEKTPOHHBIX JYM, MPOrpamMm
HEBU3YAIbHOTO JIOCTyNna K WHGOpMAIMU, TEXHUUYECKUX CPEICTB MpHeMa-Tepeaadn
y4ueOHOU HH(pOpMaIUK B TOCTYITHBIX (OpMaXx.
Jlyiss 00ydJaromuxcsi ¢ HapylIeHHEeM OMOPHO-BUTATEIHLHOTO ammapara KaOWHEeT JTO0JKEH
OBITH 00OPYIOBAH MEPEABHUIKHOMN PETyIUPYyEMON MapTOi
BrImieykasanHoe OCHaIICHHE YCTAHABIIMBACTCS B KAOMHETE MPU HATMYHH 00YJarOIIUXCS
[0 aJanTUPOBAHHON 0Opa30BaTENbHON MporpaMMe C Y4YETOM HMEIOIErocs TuIla
HapYyIIECHUH 3I0pOBbsI Y 00y4aIoLIerocs.
Hnugopmayuonnoe u memoouueckoe obecneuenue odyuarouuxcs
JlocTyn Kk HHQOPMAaIMOHHBIM U OMOIHOrpauIeckuM pecypcam, yKazaHHBIM B paboueit
MPOrpaMMbl, JOKEH ObITh MpejacTaBieH B GopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM
3I0pOBbsI  OOYYAIOUIMXCS WHBAIMIOB M JIMI[ C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMU
3J10pOBBSL:
JIist L ¢ HApYIIEHUSIMH 3peHHS (HE MEHEe OJTHOTO BHIQ):
- B TIeYaTHOM popMe yBEIMUCHHBIM MIPUPTOM;
- B QopMe IEKTPOHHOTO IOKYMEHTA;
- B ¢opme ayauodaiina;
- B TIeyaTHOU opMe Ha si3bIKe bpaits.
Jlnig i1l ¢ HapyIIEeHUsIMU CllyXa:
- B IIEYaTHOH (opme;
- B (QopMe IIEKTPOHHOTO IOKYMEHTA.
J1Jis HI1 ¢ HapyIIEHUSIMUA OTIOPHO-ABUTaTEIBHOTO anmnapara (He MeHee OJTHOTO BUIA):
- B TIe4yaTHou Qopme;
- B QopMe IEKTPOHHOTO IOKYMEHTA;
- B (dopme ayauodaiina.
Jlyist il ¢ HepBHO-TICUXMYECKUMH HapYIICHUSMHU (PACCTPOMCTBO ayTUYECKOTO CIEKTPa,
HapyIIeHne ICUXUISCKOTO Pa3BUTH) (HE MEHEe OJTHOTO BUJIA):
- HCTIOJTH30BAHKE TEKCTA C UILTIOCTPAIUSMU;
- MyJIbTUMEIUNHHbBIE MAaTEPUATIBL.
Bo Bpems CaMOCTOSITEITbHOM MOJATOTOBKM O0Oydaroluecs WHBAIUABL U
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Jana C OIrpaHUYCHHBIMUA BO3MOKHOCTAMU 3JO0POBbA JOJI?KHBL GBITB O6€CHG‘I€HBI
JIOCTYIIOM K ceTu IHTepHeT.

Dopmol u MeMOObL KORMPOTIA U OUEHKU PE3YTbMamos 00y4ueHus
[Tpumensiemble Tpu peain3anuu padbodeil mporpamMmbl AUCHMUILUIUHBL GOPMBI U METOIBI
KOHTPOJISI IPOBOJIATCS C YIETOM OTPaHUYEHUA3I0POBbS 00YyUaIOIIUXCSL.

[lenbto TeKyIIero KOHTPOJSI SBISETCS CBOEBPEMEHHOE BBISBICHUE 3aTPyJHEHUN H
OTCTaBaHUs, 06yqafomeroc;1 C OrpaHNMYCHHBIMHU BO3MOXHOCTIAMU 3J0POBbA U BHCCCHUC
KOPPEKTHUBOB B YUE€OHYIO JI€ATEIbHOCTD.

CDopMa HpOMG)KyTO‘IHOﬁ arTeCTallu yYCTAHABJIMBACTCA C YUYCTOM HHIAUBHUAYAJIBbHBIX
MCUXO(PU3NIECKUX OCOOCHHOCTEH O00YyJYaroIUXCs WHBAIHIOB MU JIMIl C OIPaHUYEHHBIMU
BO3MOJXXHOCTSAMU 3JO0POBbA (yCTHO, IINCBbMCHHO Ha 6yMare, NMHUCbMCHHO Ha KOMITBIOTEPC, B
dbopMeTeCTUPOBAHMS | T.I1.).

[Ipu mpoBeeHUN MPOMEKYTOUHOM aTTeCTallMd 00YJaroIEeMyCsl PEIOCTABISAETCS BpeMs
Ha TOJTOTOBKY K OTBETY, yBEJIMUEHHOE HEe Oojiee YeM B TPH pa3a, YCTAHOBJICHHOIO JUIS
MNOATOTOBKH K OTBCTY OGy‘laIOH_[I/IMCSI, HE€ HMCHOIIUM OI‘paHI/I‘IeHI/Iﬁ B COCTOSIHUHN
3JI0POBBA.

IHpwioxenue 1
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YacTHoe npodeccnoHaIbHOE 00pa3oBaTe/IbHOE yUpeKIeHue

«Counaﬂbno-neuarornquRnﬁ KOJLJICIAD

YTBEPXIEH
B COCTaBe 00pa30BaTEIBHON MTPOrPaMMBbI
MeIarOTMYECKUM COBETOM

®OH/JI OLIEHOYHBIX CPEJICTB

o yuyeOHoit qucuunimue Q.03 MaremaTuka.

o YcCTHBI onpoc.
Bonpocs! Aj1s1 yCTHOr0 onpoca o0y4arIuxcs 1o JUCHUILINHE

1. Llenble U palMoOHaIbHbIE YUCIIa
2.JleficTBUTENbHBIE YHUCIIA.
3.ApudmMeTnueckuii KOpeHb HATypPaIbHOM CTETIECHHU.
4.CteneHb ¢ pallMOHALHBIM U ICWCTBUTENBHBIM MOKA3aTeNsIMU, U UX CBOMCTBA.
5.IIpeobpazoBanue BBIpAKECHUH C TPUMEHEHHEM CBOWCTB apu(PMETHIECKOTO
KOpPHSI.
6.IlpeobpazoBanne  BBHIPAKEHM C  TPUMEHEHHEM  CBOWCTB CTEMEHU  C
palMOHAIBHBIM IT0Ka3aTEeIeM.
7.IlokazaTenbHast PyHKIUS, €€ CBOMCTBA U rpaduK.
8. IlokazaTenbHple ypaBHeHMS M  HepaBeHCTBA. CUCTEMBl  IOKa3aTeIbHbIX
YPAaBHEHUU U HEPABEHCTB.
9.Jlorapudgmbl 1 UX CBOMCTBA.
10.JlecsTHUHbIE U HATYpaAJIbHBIE JTOTapU(PMBI.
11.JIorapudmudeckast GpyHKIHS, CBOMCTBA U TpaduK.
12. Jlorapudmuueckue ypaBHEHHUS.
13. Jlorapudmuueckue HepaBeHCTBA.
14 . Pannannas mepa yria. CHHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCIIA.
15.0cHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA, POPMYJIbI IPUBEACHHUS.
16.Ilpeobpa3oBanrie TPUTOHOMETPUUECKUX BBIpAKEHUU. TPUTOHOMETPHUUECKHE
YpaBHEHHUSI.
17. Tpuronomerpruyeckue QyHKINH, UX CBOMCTBA U rpaduKu
18.YeTHOCTh, HEUETHOCTh, IEPUOANYHOCTH TPUTOHOMETPUUECKUX (PYHKIUH.
19.06patHbIe TPUTOHOMETPUIECKUE (QYHKIINU.
20.IlpeoOpa3zoBanus CyMMbl TPUTOHOMETPUUYECKUX (YHKUMN B MPOU3BEACHHUE U
MPOU3BEIACHUE B CYMMY
21.IlpeoOpazoBanre MPOCTEUITUX TPUTOHOMETPHUUECKUX BBHIPAKECHU.
22 Ilpocreiiliie TPUTOHOMETPUUECKUE YPABHEHUS.
23.CBoticTBa GyHKIMH Y = COS X U €€ rpaduk.
24.CgoiicTBa PyHKIIMHU Y = Sin X U €€ rpaduk.
25.CgoiicTBa QyHKIIUN y = tg X Uy = Cctg X.
27



26.I1pousBoanas ¢pyukuuu. [IponsBoHas creneHHON PyHKIUU.
277.I'eoMeTpUYECKHI CMBICIT IIPOU3BOTHOM.

28.Bo3pacranue u yobiBanue QyHKIIUU.

29.9xcTpemMyMbl QYHKITUH.

30.ITpumeHeHnEe MPOU3BOIHOMN K TOCTPOCHUIO (DYHKIIUH.

31.BTtopas npousBoaHasi, €€ reOMETPUUECKUI CMBICII.

32.I1paBuna nuddepeHnupoBaHusl.

33.I1pou3BoiHAsE HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKLIHUH. .

34.Haubombliee 1 HAUMEHbIIIEEe 3HAYCHUS (PYHKITUH.

35.I1epBooOpa3zHas GyHKIUS U HEOTPEIeTICHHBIM HHTErpall.

36.11paBuia HaxoXIeHUSI IEPBOOOPA3HBIX.

37 I1momanbs KpUBOJMHENHON Tpanelud U UHTETPaJl.

38.Bbruncienue mionaaei ¢ oMol HHTErPAJIOB.

39.BelunciieHne UHTETPasoB.

40.ITpumeHeHne MPOU3BOAHON U HHTETPAJIOB K PELIEHUIO 3a/1a4.

41.9neMeHTh KOMOMHATOPUKU. Pa3mernieHusi, mepecTaHOBKHA U COUETaHUS.
42.®opmyna ounoma Herotona. Tpeyronsuuk [lackans.

43.Teopus BEpOATHOCTEM.

44 YucnoBble XapaKTEPUCTUKH CIIy4YalHON BETUYUHBI.

45.9neMeHTbl MaTEMAaTHYECKON CTaTUCTUKH.

46.Tabnuiipl, AUArpamMMbl, TpaQUKU.

47.AKCMOMBI CTEPEOMETPHUH U UX CBA3b aKCHOMaMU IUTAHUMETPUU.

49 Ilpsimble U MIIOCKOCTU B MpocTpaHcTBe. [lapannenbHOCTh NPSAMBIX, IPSIMON U
IJIOCKOCTH B MPOCTPAHCTBE.

50.ITpu3Hak mapamienbHOCTH TIocKocTel. CBOMCTBA MapaieNIbHbIX TIOCKOCTEM.
51.IlepnienauKysipHbIE IPAMbBIE B IPOCTpaHCTBE. [I[pU3HaK MepneHuKyIIPHOCTH
IIPSIMOM U IIJIOCKOCTH

52 IlepniennukyJisip U HakJIoHHAs. TeopeMa 0 Tpex MeprneHAUKYIsSIpax.
54.JlekapToBa cucTemMa KoopauHat. PaccTosiHue MeX1y TOUKaMHU.

55.BekTopsl B ipocTpaHCcTBe. J[elcTBUS HAaJl BEKTOPaMU B MPOCTPAHCTBE.
56./1ByrpanHsiii  yroj. MHororpanueie yribl. MuororpanHuku. [Ipusma.
Wzmepenust B reomerpuu. OObeMbl MHOrOrpaHHUKOB. [lnomane moBepxHOCTH
MHOTOIPaHHUKOB U T€JI BPAILICHHUS.

57 IMapannenenunen. Ky6. [lupamuna. [IpaBunsHbIe MHOTOTPAHHUKH.

58.Tena Bpamenus. Humuuaap. Konyc. O6wems! Ten Bpamenus. [llap u chepa, nx
CeYeHMUSI.

IIpumepHas TemaTuka pedeparoB, J0KJIAA0B 0 JUCHUILJINHE:
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11.
12.

13.
14.
15.
16.
17.

18.

19.
20.

21

22.
23.

24.
25.
26.
27.
28.
29.
30.
31.

32.

33

Maremaruka B HayKe, TEXHUKE U IPAKTUYECKON AEATEIbHOCTH.
Ilenbie w parmuoHanbHbIe uucia. JlelicTBurenbHble uucna. [IpuOmmkeHHBbIC
BbluKciieHus. OmnpeneneHue KOMIUIEKCHOro uuciia. CBONCTBAa oOlepauuu Hal
KOMIUIEKCHBIMHU YUCJIAMU.
Apudmernueckuili KopeHb HaTypaiabHOUM crenenu. Kopuu u crenenu. Kopuu
HaTypaJIbHOM CTEIEHU U3 YHUCIIa U UX CBOWCTBA.
CreneHn C pauuMoOHAJBHBIMU MOKa3aTelasiMH M uX cBokcTBa. CremeHu c
JEUCTBUTENBHBIMU MOKa3zaressiMu. (CBOWCTBA CTENEHH C JICMCTBUTEIIbHBIM
IIOKA3aTEeJIEM.
Omnpenenenne cTeneHHOW PyHKINH, €€ CBOMCTBA U TpaduK.
HppanunoHansHble ypaBHEHUS U HEPABEHCTBA.
Ornpezenenue nokazareabHON QyHKIUY, €€ cBolicTBa U rpaduk. Yucso e.
IToka3arenbHble ypaBHEeHUs1. OCHOBHBIE IPUEMBI UX.
Ucnonb3zoBanne CBONUCTB (DyHKIHUU MIPU PELICHUU TTOKA3aTEIbHBIX YPaBHEHUIA.
. Iloka3arenbHble HepaBeHCTBA. Vcnonb3oBaHue CBOMCTB (DYHKIIMU MPHU PEIICHUU
HEpPABEHCTB. MEeTO1 MHTEPBAJIOB.
CucTemMbl NOKa3aTeNbHBIX YPABHEHU U HEPABEHCTB.
Jlorapupm  uucna. OcHOBHOEe  Jjorapudmuyeckoe  ToxJaecTBO. CBOMCTBA
Jorapu¢mMoB.
JlecsiTuuHble U HATYpaIbHbIE JOTAPUPMBI.
Jlorapudmuueckas QyHkius, e€ CBOWCTBA, rpaduK.
Jlorapudmuyeckue ypaBHeHus. OCHOBHbBIE IPUEMBI UX PEHICHHUS.
Jlorapudmuyeckne HepaBEHCTBA.
Ncnonb3zoBanue cBONCTB (DYHKIMU MPHU PELICHUU JOTrapu(PMUUYECKUX YpaBHEHUN
Y HEPABEHCTB.
AKCHOMBI ~ cTepeoMeTpuu. B3auMHOE pacrnojokeHHe JByX HpSIMBIX B
IIPOCTPAHCTBE.
[TapaytenbHOCTB MPSAMOU U TIIIOCKOCTH.
CkpeluBaromuecs npsiMble, yrojl MeXay ABYMs NPSIMbIMU.
. ITapajutenbHOCTh IUTIOCKOCTEM.
Terpasnp, napannenenunes,.
[leprieHIUKYJIAPHOCTD NPSMBIX B IIPOCTPAHCTBE, NIEPIIEHANUKYJIAPHOCTD IPSIMOM U
IIJIOCKOCTH.
[IepnieHauKyIsp ¥ HAKIOHHAA K INTIOCKOCTH, €€ IMIPOEKUMs Ha IIIOCKOCTb.
Yron Mex1y NpsMou U IJIOCKOCTBIO.
Teopema 0 TpEX NEPIEHAUKYIAPAX.
JIByrpaHHbIil yrosa. YToJsl MeXAy INIOCKOCTAMMU.
[lepnieHAUKYISIPHOCTD JBYX ILIOCKOCTEN.
N3o0pakeHre npocTpaHCTBEHHBIX QUTYD.
OcCHOBHbIE MOHATHSA KOMOUHATOPUKHU.
®opmyna Ounoma HproroHa. CBolicTBa OMHOMHHAIBHBIX KOI(PPHUIIUEHTOB.
Tpeyrosnbauk Ilackas.
[IpssimoyronbHas (AexkapToBa) cUCTeEMa KOOPAMHAT B MpocTpaHcTtBe. Dopmyiia
PACCTOSIHUSL MEXAY ABYMs TOYKAMM.
. Bextopsl. Koopannatel BekTopa. PaBeHCTBO BeKTOpOB. ClI0KEHHUE BEKTOPOB.
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34

35.
36.

37.

38.

39.
40.

41.

42

43.
44,

45.
46.

47.
48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

61

. YMHOX€EHUE BeKTopa Ha 4ucio. CKalspHOE€ NPOM3BEICHUE BEKTOPOB. YTOI

ME¥XKIy BEKTOPAMH.

Kommnanapasie BekTopsl. [IpaBuiio napannenenunena.

Pannannas mepa yrma. IToBOpoT TOUKM BOKpPYr Hadaina koopauHar. CuHYC,

KOCHHYC, TAHT€HC U KOTAHT€HC YHCIa. 3HAYCHUS U 3HAKHA 3HAUECHUU.

OcCHOBHbBIE TPUTOHOMETPUYECKHE TOXKJECTBa. TpUroHOMeTpuueckue (yHKUIUU

YIJIOB OL U - O.

@opMyJIbl TBOMHOTO U MOJOBUHHOIO yriia. CUHYC, KOCUHYC U TAHT'€HC CYMMBI U

pa3HOCTH BYX yrioB. CyMMa M pa3HOCTb CUHYCOB U KOCHHYCOB.

®opmyIIbl IPUBEICHUS.

ApKCHHYC, apKKOCHUHYC, apKTaHreHc 4ucia. [IpocTeiimme TpUroHoMeTpuyecKue

YpaBHEHHUS.

Tpuronomerpudeckue ypaBHeHHs. CrIOCOOBI PEIICHHIA.

. IIpocreiimme TpUrOHOMETPUIECKHE HEPABEHCTBA.

OyHKIMHU. DIeMEeHTapHas CXeMa UcclieJoBaHus (yHHKIIUMA.

[Ipenen ¢yHkuuu u HenpepbiBHOCTh. OpHOcTOpoHHME mpeaesbl. CBoicTBa

npenenoB GyHKIUH.

O6parnble (yHKIINU.

Tpuronomerpuueckue ¢GyHKIUM. YETHOCTh, HEYETHOCTb, MEPUOAUYHOCTH

TPUTOHOMETPUUYECKUX QYHKIIUH.

CBoiicTBa (PYHKIIMH Y = COSX U €€ rpaduk.

CpotictBa QyHKIIMU y = sinx u e€ rpaduk. CBoiicTBa QyHKIMH y = tgX H e

rpaduk.

OO6parHble TpUuroHoMeTpuieckue (yHKIUU, UX CBOMCTBA U FPAPUKU.

[IpeoOpazoBanus rpaduxoB. [lapamnenpHblii TEPEeHOC, PACTIKEHHUE M CXKATHE

BJIOJIb OCEW KOOPAUHAT.

Bepiunsl, pebpa, rpaHu MHOTOrpaHHUKa. Beimykiibie MHOTOrpaHHuku. Teopema

Ditnepa.

[Ipusma. IIpssmas n HaksoHHas npusMma. [IpaBuibHas npusma. [lapamnenenunes.

Ky®. [ToBepxHOCTb TTPU3MBL.

[Tupamupa. OcHoBHbIE »3nemMeHThl. [lpaBunbHas nupamuga. IloBepXHOCTH

NMpaMUIbL. Y CeYeHHas MUPaMUIA.

Ceuenuss ky0a, mnpusmbl u nupamuasl. [lpeacrtaBieHne o NpaBUIIBHBIX

MHOTOTpPaHHUKaX (TeTpadIp, Ky0, OKTadap, A0AeKadAp, UKOCAIP).

[Humuuap. OcHoBaHMe, BbICOTa, 00Opa3yroias, pa3sepTka. [lnomans moBepxHOCTH

nuuHApa. CeyeHrs HWIMHAPA: 0CEBOE U MAPAIIIETBHOE OCHOBAHUIO.

Konyc. OcHoBHbIe 3nemeHThl. (CedeHHsi KOHycCa: OCEBOE M IapajulelIbHOE

ocHoBaHuIO. Pa3eeprka. [liomanps noBEpXHOCTH KOHYCA. Y CEUEHHBIN KOHYC.

[ITap u cdepa, ux cedenus. I[lnomane moBepxHocTu. KacarenpHas MmiocKOCTh K

cthepe

O0beM U ero U3MEepeHHeE.

®opmyiibl 00beMa TUpaMUIbI U KOHyca. PopMyIibl oObeMa miapa.

[IpousBoanas. Ilonsrue o npou3BoAHON PyHKIUY, €€ PUINUECKUN CMBICI.

. IIpou3BogHbIE CyMMBI, pPa3HOCTH, IPOU3BEIEHMs, 4YacTHOro. IIpousBonaHbIE
OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIHI.
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62.
63.
64.
65.
66.
67.
68.
69.

70.

71.

72.
73.
74.

75.

76.

77.
78.
79.

['eomeTpuyeckuii cMbICT TPOU3BOAHON. YTIO0BOW KOA(hUIMEHT. YpaBHEHUE
KacatenbHOU K rpaduky QyHKIUH.

Bropas npousBoHas, ee TeOMETpUIECKUN U PU3MUECKHUA CMBICI.

[IpumeHeHue MpoOr3BOIHOM K UCCIIEIOBAHNIO (PYHKITUI M TOCTPOCHUIO TPaduKOB.
[TepBooOpa3zHas, mpaBuiIa HAX0XKIEHUS, OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.
KpuBonuHeinasa Tpanenus v €€ miomaib.

Wnrterpan. @opmyna Hprorona—IJleiOnuna.  Bpluucienne  WHTETpalios.
[IpumeHeHne  ONpENeneHHOT0  MHTErpaja sl HaXOXKJCHHS  IUIOIIAJIH
KPUBOJIMHEMHOM TpaIlCIUu.

[Tonsatue  auddepeHunanbHOrO  ypaBHEHHMsS.  3aJayd, [PUBOAAIIME K
muddepeHnaIbHbIM YPaBHEHUSIM.

CoObiTHEe, BEPOATHOCTH COOBITHS, CIOKEHHE W YMHOXEHUE BEPOSTHOCTEH.
[TonsTre 0 HE3aBUCUMOCTH COOBITHIA.

JuckpeTHass ciyyaliHas BEJIMYMHA, 3aKOH €€ pacnpenesneHus. Yuciossie
XapaKTEPUCTUKHU TUCKPETHOM Ciy4yaiiHOU BennyuHbl. [loHsATHE 0 3aKOHE OOIBIINX
YHUCEJL.

[IpeacraBnenne naHHBIX (TaOMUIBI, JUarpaMmbl, rpadukd, TeHepabHas
COBOKYMHOCTb, BBIOOpKa, cpenHee apudpmernyeckoe, meauana). [lonarue o
3a7layax MaTeMaTU4YeCKOM CTAaTUCTUKU. PelleHne mnpakTUYecKuX 3anad ¢
IIPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB

PaBHOCHMIBHOCTE ypaBHeHU. OCHOBHBIE IPUEMBI PELICHUN YPAaBHEHU.

Cucrembl ypaBHEeHUH. PAaBHOCHIIBHOCTh CUCTEM YPaBHEHHUIM.

HepaBenctBa. O0nacTh AOMYCTUMBIX 3HAUYE€HUN HEPABEHCTB, METOAbl PEIICHUs
HEPABEHCTB

Pemenne ypaBHeHWMIT W HEpaBEHCTB. TOXKIIECTBEHHbIE MpeoOpa3oBaHUs
UppAlMOHATbHBIX,  CTENEHHBIX, JIOTAPUPMHUUECKUX, TPUTOHOMETPUUECKHUX
BBIPAKCHU.

[TonsiTue mpow3BOAHON. BhrumcieHne MPOU3BOAHBIX DJIEMEHTAPHBIX (YHKIIUM.
[IpumeneHne IpoOr3BOIHOM K UCCIIEIOBAHUIO (PYHKITUH.

[TepBooOpaznas. Beruncienue onpeneaeHHbIX U HEOTPEAEICHHBIX HHTETPAJIOB.
KoopanHaTel 1 BEKTOpPHI B IPOCTPAHCTBE.

MHororpaHHuKH, UX MOBEPXHOCTU U 00BEMBI. Tena BpalleHus, UX MOBEPXHOCTU
1 00BEMBI.

Bomnpoch! AJisi NIOATOTOBKY K 3K3aMeHY AMCHUIIMHA «MaTeMaTukKa»

1. Onpenenenne npousBogHou. dopmynsl nuddepenuupoBanus. IlpaBuna
muddepennpoBanus. [IpousBonHas cinoxHONU GyHKIUU

['eomeTpuuecknii CMbICI MPOU3BOAHONU. DUZUYECKUN CMBICI POU3BOJHON
VYpaBHeHHe KacaTeabHON K rpaduky GyHKIUN

ITpumeHeHne npOM3BOJHOMN AJI UCCIIEI0OBAaHUS HA MOHOTOHHOCTh
ITpumeHeHre NpOU3BOAHOM AJIsl HAX0XKIEHUS TOUEK IKCTpEMyMa
HaxoxneHne HanOonbIIero 1 HAMMEHbILIET0 3Ha4eHNsI (PYHKLIUU Ha OTPE3Ke
[lepBooOpaznass  ¢yukiuu.  CBOWCTBO  mepBooOpa3Hbix.  Tabiwuia

NSk LD

EepPBOOOPaA3HBIX
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8. Tabnua nepBooOpa3ubix [IpaBuina HaxoXACHUS IEPBOOOPA3HBIX

9. Ilnomaab KPUBOJUHENHOW Tpaneun

10.0OnpeneneHHbIii HHTErpa

11.Muororpansuku. [IpaBunbHbIE MHOTOTPAaHHUKA

12.IIpusma. Ilpamas npusma. [IpaBunbHas npusma

13.ITapamnenenunen. IIpssMoyroapHbIi napaiesienume

14 IIupamua. IIpaBunbHas nupamuaa

15.Yceuennasa nupamua

16.11nomaae MOBEPXHOCTH MHOTOTPAaHHUKA

17.Hunmuaap. [lnomans NOBEpXHOCTH IIUIUH]IPA

18.Konyc. [Inomaas moBepXHOCTH KOHYCa

19.0ceBoe ceueHne MWIMHAPA U KOHYCa

20.1Iap. Coepa. Kacarenpnas mnockocts k chepe. [Inomans cheps

21.Tloka3arensHast QyHKIHS, €€ CBOWCTBA U rpaduK

22.1Toka3aTenbHble ypaBHEHUS. METOIbl PEIICHUS TOKA3aTEeIbHBIX YPABHEHUI

23.1Toka3aTenpHbIE HEPABEHCTBA

24 Jlorapudmuueckas GpyHKILHS, €€ CBOWCTBA U rpauk

25.Jlorapudmudeckue ypaBHeHHS. MeTonbl pelieHus JIorapupMUUEeCKUuX
YpaBHEHUHN

26.Jlorapudmudeckue HepaBEHCTBA

27.Crenennas QyHKIHS, €€ CBOWCTBA U rpaduk

I[IpumepHble NpaKTHYECKHE 32TaHUS

HaiiauTe npousBoanyto pyHkuuu y = x> — 3x + 1
Haiigure npoussoanyio GyHkiuuy = x° — 5x2 + 1
Haiinure npousBoanyro Gpynkmuny = x> — 3x2 +x — 1
Haiingure nmpousBoanyio GyHkuuuy = 2x2 + sin x

Al e

Haiigute yrinoBoit ko3(puUIIMEHT KacaTeabHOW, MPOBEACHHONM K Tpaduky

dynxmun f(x) = 3x3 + 2x — 5B ero Touke ¢ abcuuccoi x = 2.

6. Jlana ¢yukuus f(x) = x> —5x2 + 1. Haiiaure KoOpAMHATHI TOYEK €€
rpaduka, B KOTOPBIX KacaTelbHbIe K HEMY HapajliesIbHbl OCH a0CLIUCC.

7. Haiigure npoMesxyTkn Bo3pacTanus Gpynkmun y = 2x° — 3x2 — 36x

1 .
8. HMana ¢yskuus f(x) = §x3 + 5x? — 1. HaiiguTe KOOpIMHATHI TOYEK €€

rpaduka, B KOTOPBIX KacaTelbHbIE K HEMY NapajlieibHbl OCH abCIHCC.
9. Haiigure Touku skcTpeMyMa QyHKuuu y = 2x3 — 3x%2 — 1
10.Haiiure mpoMeskyTKH Bo3pacTaHus GpyHKmuu y = 2x°> — 3x2 + 5
11.Haiigute npoMexyTku yOobiBanus GyHKmun y = 2x° + 9x? — 24x
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12.Halinure Hammenbinee 3Hadenwe Gynkmuu f(x) = 3x% + 18x + 7na
npoMexkyTke [—5; —1]

13.Haiimure Hambombmiee 3HaueHne Qynkuunm  f(x) = 1+ 8x — x%Ha
npoMexyTke [2; 5]

14.Haiimure HamMeHblice 3HadeHne Qynkmun f(x) = 3x% — 12x + 1na
npomexyTke [1; 4]

15.Haiimure Hambonblmiee 3HaueHne Qynkuunm  f(x) =5 — 8x — x%Ha
pOMexyTKe [—6; —3]

16.Haiiure mpoMesKyTKH BO3pacTaHus PyHKIMU y = —x° + x% + 8x

17 .Haiinure Touku skcTpeMyMa QyHKuun y = 2x3 — %x‘* -8

18.HaiimuTe 3HaueHue mpousBoanHoi pyukiuu f(x) = tgx — 2sinx npux =
s

4
19.K rpaduxy ¢ynkuum f(x) = 3 + 7x — 4x°mpoBelicHa KacaTelbHas C

yII0BBIM K03 duimeHToM —9. Haliaute KoopAuHATH TOYKH KacaHusl.

20.HaiimuTe 3Havenue nponssonHoil Gpynkmun f(x) = 3x + vx npux = 16

21.Haiigute Bce nepBoobpasnbie Gpynxmun f(x) = x* + 3x

22.Haiimute Bce nepBooOpassbie Gpynkmuu f(x) = 4x — x?

23.Haiigute Bce nepBoobpasnbie Gpynxmun f(x) = 2x3 — 6x% +x — 1

24.Haiinute Bce nepsoobpasusie Gpynkuuuf (x) = x° + 2x

25.Haiinute (QyHKIUH, MPOM3BOMHON KOTOPBIX sBiseTcs (yHkuus f(x) =
2x + x?

26.Haiiure Bce QyHKIMH, MMEIOIHE TPOU3BOIHYIO, PABHYIO X2 — 4x

27.Haiimure nepBoobpasnyio (ynkmuu f(x) = x — 2x3, rpaguk KoOTOpOii
nepecekaeT och opauHat B Touke (0; 3)

28.Haiimure nepBoobpasnyro (ynkmuu f(x) = 3x% — 5, rpaguk KoTopoii
HPOXOJUT uepex Touky (2;10)

29.Haiimure Kakylo-HHOYAb IepBoobpasHyo Gynkuun f(x) = 2x3 + x% + 3,
KOTOpasi MPUHUMAET MOJIOKUTEITbHOE 3HaUeHue mpu X = —1

30.Haiigute nepsoobpasuyio ¢yrkuuuf (x) = 10x* + x, 3HaveHue KOTOpOI
npu x = 0 pasno 6

31.Haiigure miomanp (GUTYphl, OTPAaHUYEHHOW OCSIMU KOOPAWUHAT, TpaduKoM
Gynxmun f(x) = x? — 6x + 9 u npamoit x = 2

32.Haiigute miomaab (GUrypel, OorpaHMuYEHHON OCSMHU KOOPAMHAT, TpaduKkoM
gynxuunm f(x) = x% + 8x + 16 u npsamoit x = —2

33.B kybe ABCDA,B,C;D; w3 BepmuHbl D; NpOBEICHBI NUArOHAIU TpaHen
D;A,D;B; u D;C. Cnenaitite pucyHok. Kak Ha3pIiBaeTcsi MHOTOTPaHHHUK C
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BepimimHamu Dy, A, B, C? VImeeT nu 3TOT MHOTOTPAaHHUK paBHbIE pedpa?
PaBHble rpanu?

34.BepumimHaMy HEKOTOPOTO MHOTOTPAHHUKA SIBIISIFOTCS LIEHTP BEPXHEW rpaHu
Ky0a U cepelMHBI BCEX CTOpPOH HIKHEH ero rpanu. Kak HasbiBaeTcs 3TOT
MHororpanHuk? CraenaiiTe pHUCYHOK H 0003HAUbTe paBHBIE pedpa
MHOTOTPAHHHKA; YKQKHUTE, KaKu€ TPaHU 3TOT0 MHOTOTPAaHHUKA DPaBHBI
MEXKTy COOOM.

35.B npaBWIbHOM YETHIPEXYTOJIbHOM MUPaMKJI€ BbICOTA paBHa 12 cM, a BbIcOTa
6okoBoii rpanu — 15 cm. Haitaure 6oxkoBOE pedpo.

36.1110CKOCT, MPOXOJUT HA PACCTOSHMM § CM OT IieHTpa mapa. Paamyc
ceueHus paseH 15 cm. HaitaguTe momaib MOBEpXHOCTH Iapa.

37.Haiigure 1onagp IMOJHOM TMOBEPXHOCTUM TEJNd, IOJYYEHHOTO IpHU
BpAILEHUH MPSMOYTOJbHHUKA CO cTOpoHamMu 6 cm u 10 cM BOKpyr ero ocu
CUMMETPUH, NapaJIJIeIbHON OOJIbIIEH CTOPOHE.

38.B mpaBWIbHON YETHIPEXYTOJIBHON NUPAMHUJIE CTOPOHA OCHOBaHUs paBHa 10
cM, a 6okoBoe pedpo — 13 cm. Haitaute BoICOTY TUPaMUIBI.

39.Paguyc ocHOBaHUs HWIMHApPA paBeH 6 CM, BbICOTa B JBa pa3a MEHbIIIE
JUIMHBI OKPYKHOCTH OCHOBaHMs. HaiauTe miomanp MOJHOW MOBEPXHOCTH
HUJIUHAPA.

40.ITnomans MONMHOW TOBEPXHOCTH KyOa paBHa 24 cm?. Haiinute ero
JMaroHab.

41.Haiigute momanas cedeHuss Mmapa paaumyca 41 CM  IUIOCKOCTHIO,
IIPOBEICHHON HA PACCTOSHHUU 29 CM OT LIEHTpa Lapa.

42.B xy6e ABCDAB,C;D; otmeuens! crnenyomue Touku: K — meHTp rpanu
BCC,B;, L — uentp rpanu DCC;D; u M — uentp rpanu ABCD. Cpaenaiite
pucyHok. Kak Ha3biBaeTcss mHororpanHuk CKLM? HWMmeer nu 31OT
MHOT'OTPaHHUK paBHbIE peOpa? paBHbIC TpaHu?

43.1lnomanb 0CEBOro ceueHus MuianHapa pasHa 20 cMm?. Haitnure muiomanp ero
OOKOBOI MTOBEPXHOCTH.

44.0OcHoBaHuE NUPAMHIBI — IPSIMOYTOJIbHBIN TPEYTOJIBHUK C KaTeTaMu 6 ¢M U
8 cMm. Beicora nuMpaMuzpl TPOXOJUT 4YEPE3 CEPEAUHY THIIOTEHY3bI
TpeyrojbHHKa U paBHA TUnoTeHy3e. Haliaure 6okoBbie pedpa mupamuibl.

45.Haiigute 1uioniaab IMOJHOM NOBEPXHOCTH Teda, MOJYYEHHOIO IIpU
BpalIeHUH PaBHOOEIPEHHOTO MPSMOYTOJIBHOIO TPEYTrOJbHUKA C KAaTeTOM §
CM BOKPYT €ro OCH CHMMETPHHU.

46.Haiinute mmomaap TMOJHOM MOBEPXHOCTH TeJad, MOJYYECHHOTO TIPU
BpAIllEHUH MPSMOYTOJBHOTO TPEYTOJIbHUKA C KaTeTaMH 3 ¢M U 4 CM BOKpPYT
OOJBIIETO KaTeTa.
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47.Pagnyc OCHOBaHUWS IUIWHApPA paBeH 6 CM, BBICOTAa B JBa pa3a MEHBIIE
JUTMHBI OKPYXXHOCTH OCHOBaHUs. HaiiauTe muioimiaas MoJHON MOBEPXHOCTU
HUJIUHAPA.

48.0OcHOBaHUE TUPAMUJIBI — MPSIMOYTOJIbHBIN TPEYTOJbHUK C KaTeTaMu 6 CM U
8 cMm. BbICOTa TMpamMuibl, paBHas 12 cM, JOEIUT THUNOTEHY3Y TOIOJaM.
Haiinmure 60koBBIE pebpa MUpaMUIbI.

49.B mpaBUIBHOUW TpeyroibHOM mupamuae O6okoBoe pedbpo paBro 10 cM, a
CTOpOHa OCHOBaHMS 12 cMm. HalaWTe IUIOLIAAb IOJHOM MOBEPXHOCTH
nUpamMubl.

50.Tpu OAMHAKOBBIX METAUIMYECKUX KyOa ¢ pebpamu 1o 4 cM CIUIaBJi€HbI B
oauH Ky0. OnpeaenuTe miomaab MOBEPXHOCTH ITOTO Ky0a.

51.BricoTa xoHyca paBHa 12 cM, a ero oOpa3yromias paBHa 13 cm. Haitnure
IO b TIOJTHOM TTOBEPXHOCTH KOHYCA.

52.]1sa metammmyeckux kKyba ¢ pebpamm 1 ¢cM m 2 CM COOTBETCTBEHHO
CIuUIaBiIeHbI B oauH Ky0. Ompeaenure pedpo 3Toro Kyoa.

53.Penmre ypasuenue:0,23¥t* = 25,

54.Pemmre ypaBHenue:27 - 972 = é

125

4x-3
55.Pemure ypaBHCHI/ICZ(E) ==

56.Pemmte ypaBHenue:0,3°¥3 = 0,027**1,

4
57.Peunte ypaBHeHHe:(\ﬁ) " =343,
58.Pemute ypaBaHenue:2* = 3 — x.

1 X
59.Pemute ypaBHeHHe:(g) = 2x + 5.

1 X
60.Pemmre ypaBHCHI/ICZ(Z) =2x + 1.

61.Pemute HepaBeHCTBO: (\/E)x < 3—16.

62.Pemure HepaBCHCTBOZ45_2x < 0,25.

63.Pemmte HepasencTBo:0,42*t1 > 0,16.
64.Pemute nepasenctso:0,3714* > 0,027.
65.Pemute HepaBeHCTBO: 327 < 27,

66.Pemute HepaBeHcTBo:1,5% < 2,25.

67.Pemte HepaBeHCTBO:9% ™% > 93% 2,

68.Pemmre ypaBuenue:log,(2x — 1) = 3
69.Pemure ypaBuenue:logs(2x + 1) =logs; 13 + 1

70.Pemmte ypaBHeHue:logys(3x — 1) = —3

71.PemmTe ypaBHeHHe:%logz(Bx —-2)=3
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72.Pemte ypaBHeHHe%logg(Zx +1)=1

73.Pemmte HepaBeHcTBO:l0g) 5(2 — x) > —1

74 .Pemnte HepaBeHCTBO:l0og, (7 — x) < 3

75.Pemmre HepaBencto:log,(x — 1) < log, 2 + log, 3
76.Pemre HepaBeHncTBo:log,(2x + 1) > 4

77.Pemmre HepaBencTBo:logs(3x + 1) < 2
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