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1.OBIIASA XAPAKTEPUCTHKA INPUMEPHOH PABOYEW ITPOI'PAMMBI
YYEBHOU JTUCHUIIJIMHBI

1.1. OO6aacTb NpMMeHeHHsI NPOTPAMMBbI

Pabouass mporpamMma y4eOHOW MUCHUIUIMHBI SIBISETCS YacThIO IMPOTPAMMBI MOATOTOBKH
CIEIMATUCTOB cpenHero 3BeHa B cooTBeTcTBUU ¢ DI'OC cpeanero odmero obpazoBanus, OI'OC
cpenHero mpodeccruoHanbHOro oOpa3oBaHusS W TPoduis MTPOPECCHOHATHHOTO O00pa3oBaHUsS IO
cnenmainbHocTH CIIO 38.02.06 «DuHaHCH»

1.2. MecTo NMCHUIUVIMHBI B CTPYKTYpe OCHOBHOI NpogeccuoHaAIbHON 00pa3oBaTeIbLHOM
NporpamMmsl: 0011e00pa30BaTEIbHbIA HUKIL.

1.3. He.]'II/I H 3aJ1a4YM JUCHHUIIJIUHBI — Tp660BaHHﬂ K pe3yjabTaTaM OCBOCHHUA NUCIHUIIJIUHDBI:

. oOecrnieueHrne CGHOPMUPOBAHHOCTH MPEICTABICHUM O COIMAIBHBIX, KYJIbTYPHBIX H
UCTOpPUYECKHNX (DaKTOpax CTAHOBJIICHHS MATEMATUKH;

. o0ecrnieueHue c(hOpMUPOBAHHOCTH JIOTUYECKOT 0, IITOPUTMHUYECKOTO u
MaTeMaTUYeCKOr0 MBIIUICHHUS;

. obOecnieueHrne COOPMUPOBAHHOCTH YMEHUN MPUMEHSTH TIOJTYYCHHBIE 3HAHUS MPU
pElIeHUH Pa3INYHbIX 33/1a4;

. obOecnieueHrne CGHOPMUPOBAHHOCTH TMPEACTABICHUNH O MaTeMaTHKe Kak 4YacTH

0O0IICUETIOBEUECKOM KYJIBTYPHI, YHUBEPCATHHOM SI3bIKE HAYKH, TIO3BOJISIONIEM ONKCHIBATH M M3y4aTh
pealnbHbIE NPOLECCHI U SBJICHUS.

B mporpaMmy BKIIIOYEHO COJIep)KaHHE, HAIPABICHHOE Ha (OPMHPOBAHUE Y OOYUYAIOIIMXCS
KOMIIETCHITUH, He0OX0qUMEBIX JiId kKauecTBeHHOTO ocBocHusA OIIOII CIIO Ha 6a3e 0CHOBHOI'O O0IIEro
o0Opa3oBaHMsl C TMOJYyY4CHHEM CpeJHero oOmero o0pa3oBaHUs; NPOTPaMMBI  MOATOTOBKH
KBaJTM(UIIMPOBAHHBIX pabOUMX, CIY)KAIIUX; IMPOTPaMMBbI MOJITOTOBKH CIIEIIHAIMCTOB CPEIHETO 3BEHA
(ITITKPC, IIIICC3).

OcBoenne coaepkaHusi yd4eOHOW AUCHUIUIMHBI «MaremaTuka» o0OecredynBaeT JOCTH)KEHUE
00y4aroLMMUCS CIEAYIOLIUX Pe3y1bmanog:

* TUYHOCMHDBIX:

— c(OpMUPOBAHHOCTh TPEJCTABICHUM O MaTEeMaTHKE KaK YHUBEPCAIbHOM S3bIKE HAYKH,
CpEZICTBE MOJEIMPOBAHUS SIBJIEHUI U IPOLIECCOB, UAEAX U METOJaX MaTEMaTHKU;

- IIOHUMAaHUC 3HAYNMOCTHU MaTeMaTuKn JJISA HAaYyYHO-TCXHHUYCCKOI'O mnmporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIIEHUS K MaTeMaTHUKe KaK K 4YacTu o0IeueroBeuecKoit

KYJBTYPBI 4EPE3 3HAKOMCTBO C HCTOpHGﬁ Pa3sBUTHUA MaTEMATUKU, 3BOJHOHH€I71 MaTEMATHNYCCKUX
UaeH;

— Pa3BUTHUC JIOTUYCCKOTO MBIIJICHHA, ITPOCTPAHCTBCHHOI'O B006pa)K€HI/I$I, aHFOPHTMquCKOﬁ
KYJIbTYpPbl, KPHTUYHOCTH MBILIUICHUS HA YPOBHE, HEOOXOIUMOM JIIsI

Oynyuieit mpodecCuoHaTbHOM AESITEILHOCTH, JAJIs TPOI0JKEHHS] 00pa30BaHus U

camMo00pazoBaHus;

— OBJaICHUC MATCMATHYCCKUMH 3HAHHUAMHU U YMCHUSIMHU, H€06XO}II/IMBIMI/I B HOBCGI[HCBHOfI
KU3HU, 711 OCBOEHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX AUCIUIUIMH U

JTUCIUTIINH TTPO(ECCHOHATBHOTO UKIIA, TSI TIOTyYeHUs 00pa30BaHus B 00JIaCTAX,

He TpeOYIoIUX YrayOIeHHOH MaTeMaTUYECKON MOATOTOBKH;

— FOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO,

Ha TPOTSHKEHUH BCEH JKU3HM, CO3HATEIHHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCTICTITHON MTPO(PECCHOHAIBHON U 00IIIECTBEHHON JIeATEILHOCTH;

— FOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENILHOM TBOPUECKOM M OTBETCTBEHHOU

NesATEeTLHOCTH;



— TOTOBHOCTb K KOJUIGKTMBHOM paboTe, COTpPYAHHYECTBY CO CBEpCTHHKAaMH B
o0pa3oBarTesbHOM, 00IIECTBEHHO TOJIE3HOM, YIEOHO-UCCIIEIOBATEIBCKOM, TPOCKTHOM U IPYTrUX BHUIIAX
NeSITeIbHOCTH,

— OTHOIICHUE K MPO(ECCHOHAIBHOW NEATEILHOCTH KaK BO3MOXKHOCTH y4YacTHs B PEIICHUU
JIMYHBIX, O6IJ.I€CTBCHHBIX, TOCyJdapCTBCHHBIX, O6H.I€HaI_II/IOHaJIBHBIX HpO6HeM;

* MemanpeomemHuulx:

— YMEHHE CaMOCTOSITEIbHO ONPEAEIIATH LEIU AESTEIbHOCTH U COCTABIIATH IIJIaHbI

JESATEIIbBHOCTH;  CaMOCTOSITEJIbBHO ~ OCYIIECTBIATh, KOHTPOJUPOBAaTh U  KOPPEKTHUPOBATh
NEeSATEIbHOCTh; MCIOJb30BATh BCE BO3MOKHBIE PECYPCHI I JOCTHXKEHHS MOCTABJICHHBIX LIEJEH M
peanu3aliy IIaHOB e TeIbHOCTH; BEIOUPATh YCIEIIHbIC

CTPAaTETUU B PA3JINYHBIX CUTYyaIUsX;

— YMEHME MIPOTYKTUBHO OOLIATHCS M B3aUMOJIEHCTBOBATh B IIPOLIECCE COBMECTHOM

JESATEIbHOCTH, YYMTHIBATh IMO3ULUU JPYTUX YYACTHUKOB JESTENbHOCTH, 3()PEKTUBHO
pa3peraTth KOHQIHUKTHL;

— BIQJICHHE HaBbIKAMHU II03HABATEIBHOW, Y4EOHO-UCCIEAOBATEILCKOM M  IMPOEKTHOM
NeSITEIbHOCTH, HaBbIKAaMHU pa3pelleHus Mpo0sieM; CIOCOOHOCTh U FOTOBHOCTh K CaMOCTOSITEIIbHOMY
MIOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a/]1a4, IPUMEHEHHIO Pa3IM4YHbIX METO0B IO3HAHNUS;

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITENIbHOW WH(OPMAIIMOHHO-TIO3HABATEILHON
NEeSTeNbHOCTH, BKJIIOYAash yMEHHE OPHEHTUPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX HH(POpPMAIHH,
KPUTUYECKH OLIGHMBAThb M HUHTEPIPETUPOBaTh HHGPOPMALMIO, I[IOJIy4aeMyK U3 Pa3IMYHBIX
HMCTOYHUKOB;

— BJIQJICHUE SI3bIKOBBIMH CPEACTBAMM: YMEHHE SICHO, JIOTHYHO U TOYHO U3JIarath

CBOIO TOYKY 3pPEHUS, UCII0JIb30BaTh aJICKBATHBIE S3bIKOBBIE CPE/ICTBA;

— BJIaJICHUE HABBIKAMH MTO3HABATEIBEHON pe(JICKCUU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHIA
U MBICTUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB M OCHOBAaHUM, IPAHMI] CBOErO 3HAHUA M HE3HaAHMS,
HOBBIX II03HABATEIbHBIX 337a4 U CPEACTB JUISIHX

JOCTH>KECHHS;

— LIEJEYCTPEMIIEHHOCTh B IOUCKAaX U MPUHATUU PELICHUN, COOOpa3UTEIbHOCTh U

UHTYULUA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CTIOCOOHOCTh BOC-

MPUHUMATH KPAaCOTy U FapMOHUIO MUDA;

* npeomMemHbIxX:

— c(hopMHpPOBAaHHOCTh MPEICTABICHUN O MaTeMaTUKE KaK YaCTH MUPOBOW KYJIbTYPbl U MECTE
MaTeMaTHUKd B COBPEMEHHOH NMBHJIM3AllMM, CIOCO0AaX OMUCAaHMs SBJICHUH pealbHOr0 MHpa Ha
MaTEeMaTHYECKOM SI3bIKE;

— c(hOpMHUPOBAHHOCTb MPEJACTABICHUA O MaTEeMAaTUYECKUX TMOHATHAX KaK BaXHEUIIMX
MaTeMaTHYeCKUX MOJENAX, MO3BOJSIOLIMX OINKCHIBaTh M H3y4aTh pPa3HbIE IMPOLECCHl U SBICHUS;
ITOHMMAaHHUE BO3MO>KHOCTH aKCMOMAaTUYECKOTO MMOCTPOCHMSI MATEMAaTUYECKUX TEOPUIL;

— BIAJCHME METOJlaMU JO0Ka3aTelIbCTB W aJITOPUTMOB pEIICHUs, YMEHHE HUX INPUMEHSTh,
IIPOBOAMTH JOKA3aTENIbHBIE PACCYKIACHHS B XO/I€ PEILIEHUS 3aay;

— BIaJICHUE CTAHJIAPTHBIMU [PUEMAMH pEIICHHUS PpAlUOHAIBHBIX U HPPALUOHAIBHBIX,
[IOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHM M HEPABEHCTB, HUX CUCTEM;
HCIIOJIb30BAaHNUE TOTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM, B TOM YHWCJE JUIsl MOUCKA MYTH PELICHUs U
WUTIOCTPALMK PEIICHNS YPAaBHEHUI U HEPABEHCTB;

— c(hopMHPOBAHHOCTH MPEJCTABICHNN 00 OCHOBHBIX MOHATHUSAX MaT€MaTHYECKOTO

aHallM3a W WX CBOMCTBAxX, BIAJICHHE YMEHUEM XapaKTepU30BaTh IOBeJEeHHE (QYHKIHUH,
MCIOJIb30BaHNE TIOTYYEHHBIX 3HAHU JUIsl OMUCAHMS U aHaIM3a peabHbIX 3aBUCUMOCTEN;

— BIJIAJIEHUE OCHOBHBIMHM IOHSATHUAMHU O IJIOCKMX U IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, MX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTH YMEHHS pAcClO3HABATh TI'E€OMETPUUYECKHE
¢burypel Ha uepTexax, MOJENAX M B PpPEATbHOM MHUpPE; IPUMEHEHHWE H3YYECHHBIX CBOMCTB
reoMeTpuyeckux Quryp u Gopmys JUisl pelieHHs Te€OMEeTPUYECKUX 3a/ad U 3a]ad C MPaKTUYECKUM
COJIEP/KAHUEM;



— c(hOPMHUPOBAHHOCTH MPEICTABICHUI O MPOIECCaX U SBICHUSAX, UMEIONINX BEPOSTHOCTHBIH
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHPE, OCHOBHBIX MOHSATHAX 3JIEMEHTAPHOMN
TEOpUU BEPOSTHOCTEH; YMEHUN HAXOAWTh WM OICHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapAaKTEPUCTUKH CIIyYailHbIX BEJIUYMH;

— BJIaJICHUE HABBIKAMM HCIIOJb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM MpPU PEIICHUH
3az1a4.

1.4. PexoMeHnayemMoe KOJIMYECTBO YACOB HA OCBOEHHE NMPOrpaMMbl U CIUIIIAHBI:
MaKCHUMaJIbHOW Y4eOHOM Harpy3ku oOydvaromierocs 248 yac, B TOM 4ucIIe:

00s13aTeNIbHOM ayJTUTOPHOM yueOHO# Harpy3ku oOydatomierocs 234 yaca;
KOHCYJIbTAIl[MU-2 Yaca, IPOMEKYTOUHAsl aTTecTalus-12 4acos.



2. CTPYKTYPA Y COJAEP KAHUE YYEFHOM JUCIHUATIIMHBI «MaTtemMaTHKa»

2.1. O6bemM yueOHOM TUCIMIUIMHBI M BUBI yaeOHOH paboThl (0uHas dhopma)

Bun yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMMbl y4eOHOM U CUMIIIMHbBI 248
O0beM padoThI 00YYAKOIIUXCS BO B3AUMO/IeliCTBHY € NIpenoaaBaTeieM 234
B TOM YHUCJIE:

TEOPETHYECKOE 00yUeHre 102
[IPAKTUYECKUE 3aHATUS 132
CamocrosiTenbHas paboTa

KOHCYJbTaIUs 2
IIpome:xxyTounasi arrecrauusi B popme 3K3ameHa 1, 2 cemecTp 12

2.1. O6beM y4eOHOW AMCIUIUIMHBI M BHJIBI y4eOHOM paboThl (3a0uHast popma)

Bup y4eOHoii paboThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON NPOrpaMMBbl YUEOHOM TMCHMILINHBI 248
O0beM padoThI 00YyYAOIIUXCH BO B3AaUMO/AEHCTBHY € NpenojaBarTesieM 16
B TOM YHUCIJIC:

TEOpPETHYECKOE 00yUueHne 10
MPAKTUYECKUE 3aHATUS 6
CamocrosiTenpHas padbora 232

IIpomexyTounas arrecrauus B gopme SK3aMeHa 1,2 cemecTp




2.2. TemaTu4ecKMil IJIAH U COEP:KAHME YYEOHOM TUCHMILIMHBI

Mamemamuka
HanmenoBanme Conep:xxanue y4yeOHOro MaTepuaJia, JadopaTopHble PpadoThl M NpPaKTHYeCKHe 3aHATHSA, | O0beM yacoB Yposenn
pa3/iesioB M TeM CaMOCTOSITEIbHAS PAad0Ta 00yYaAIINXCS O0CBOCHNS
1 2 3 4
Pasgen 1.Beenenue 2
BBenenue Maremaruka B HayKe M MPAKTUYECKOHN AesiTenbHOCTU. Llenu u 3amaun u3ydyeHus MaTEMaTUKH B | 2 1,2
yupexnenusx CI10. TToBropenue 6a3ucHoro Matepuasna Kypca OCHOBHOM HIKOJIBI.
Pasnen 2.Pa3zBurHe NOHATHS O YHCIE 10
Tema 2.1. Coaep:xanue yueOHOro MaTepHuaJia: 2
eanie u | llenwie u panmoHabHEBIC YKCia. BemomHeHne apuMETHIeCKIX JCHCTBHIA. 1 1,2
panuoHajibHbIe Ynucaa | [IpakTtudeckue 3anaTus: [IpumeHnenne 3akoHOB apu(METUUECKHX JIEUCTBHM K ympolieHuto | 1 3
BbIUKCJICHUH. BblurcieHne NPOIEHTOB. YMIPOIIEHHE YHUCIOBBIX BBIPAKEHUN C MepeMEeHHOM
(11empIX M IPpOOHBIX) B X0JI€ TOXKAECTBEHHBIX MPeoOpa3oBaHU.
CamocrositenbHas padora: BeinosHeHne fomMalHero 3ajaius no teme 2.1. 2
Tema 2.2. Coaep:xxkaHnue yueOHOIro MaTepuasa: 2
JelicTBUTEIbHBIE MHo>KecTBa YMCeN: HaTypadbHBIX, IETBIX, PAlMOHANBHBIX, HPPAIIMOHANBHBIX, JEHCTBUTEIbHBIX. | 1 1,2
yucaa Apudmerndeckue AEHCTBUS HaA PalMOHATBHBIMH  YHCJIAMH, 3aKOHBI apu(pMETHYECKUX
nevicteuil. Ilpouentel. IlepeMeHHBIE W TMOCTOSIHHBIE BEIMYMHBL. YUCIOBBIE BBIPAKEHUS C
nepeMeHHo (1enble U ApoOHBIE). YpaBHEHHUS, KOPHU ypaBHEHHUS. MHOTOWIEH; CIIOKEHHE,
BBIUWTAaHUE, YMHOKEHHE MHOTOUYICHOB; CIOCOOBI PA3JI0KEHHS MHOTOWICHOB Ha MHOXHTEIH,
(GOopMyJIBI  COKpAIIEHHOTO YMHOXeHHUs. KBampaTHble ypaBHEHUS, WX BHUIBL, (OPMYIIBI
JUCKpUMHMHAHTa U KOpHEN KBaJpaTHOro ypaBHeHUs. KBagpaTtHele HepaBeHcTBa. OnpeneneHue u
CBOICTBa TUHEIHON U KBaJJpaTUYHON QYHKIUH.
IIpakTnyeckue 3ansTus: PemeHne NTMHEWHBIX YpaBHEHMM, CUCTEM YPaBHEHHMM M HEpaBEeHCTB. | 1 3

[Tpumenenre GopmMys COKpAIIEHHOTO YMHOXEHHS K Pa3JI0KEHUIO MHOTOYJICHOB HA MHOKUTEIH.
Pemenne xBajpaTHbIX ypaBHeHUH. Perenue kBaapaTHbIX HepaBeHCTB. IlocTpoenue rpaduxos
JUHEHON n kBaapaTHuHOl ¢yHkiuil. [IpeobpazoBanue anrebpandyeckux BelpakeHUi. Pemenue
IIPUKJIAIHBIX 337a4 C IPOM3BOACTBEHHBIM COJEPKAHUEM.




CamocrosiTeibHas padoTa:BrlnoHEHNE TOMAIIHETO 3a1aHus 110 TeMe 2.2.
BeinonHenne uccienoBaTelbCKuX NMpoekToB 1o temam: «HenpepbiBHble 1pobuy», «Ilpumenenue
CJIOXHBIX IPOLIEHTOB B 3KOHOMUYECKHUX pacueTaxy.

Tema 2.3. Conep:kanue y4eOHOIro MaTepuaJa: 2
KommuiekcHbie uncia. | [IoHaTHE 0 MHUMBIX M KOMILUIEKCHBIX YHMCIaX. | €OMETpUYecKas MHTEPIPETALHs KOMIUIEKCHBIX | 1
gyucen. Moxaynb KOMIUIEKCHOro uucna. CIIO)KEHHE, BBIYMTAHHME, YMHOXKEHHE M JIEJICHUE 1,2
KOMIUIEKCHBIX YHCE, 33IaHHBIX B alrebpandeckoil popme.
IIpakTH4eckne3aHATHSA: 1 3
BrinosiHeHWE NeCTBUI HAJl KOMIUIEKCHBIMU YUCIIAMMU.
CamocrosiTe/ibHast padora: 2
BEInoHEeHHE JOMAIIHETO 3a1aHus 1o Teme 2.3.
Tema 2.4. Conep:xxanue yueOHOro MaTepuasa: 4
Ipubanxennbre [TousTrne abCONOTHON U OTHOCHTENBHOM MOrPENIHOCTH. AGCONOTHAS TOrPENIHOCTh M Tpanuna | / 1,2
BbLIMHCTEHUS. abCOIOTHOM IMOTrPEIIHOCTH MPUONMKEHHBIX 3HAYEHUM Yucel. BepHble M 3Havamume LUQPHI
Horpemmoctn ypcina. OTHOCHTENbHAS TIOIPEIHOCTh MPUOIMKEHHOTO 3Ha4eHus uucna. OKpYIJIEHHE H
npnﬁ.ﬂmlfennblx IOrPEIIHOCTE OKpPYINeHus. JleficTBUS HaJ NPMOJIMKEHHBIMHM 3HAYEHHSAMH YHUCE]I C yYETOM
SHAYCHUH HHCET. IPaHUIl TOTPENIHOCTEN. BBIYMCIEHUS ¢ Halepen 3aIaHHOM TOYHOCTHIO. I[IpHOIMKEHHbIE
BBIYMCIICHHS U PEIEHHS IPUKJIATHBIX 3a1a4.
KontposbHas padora Nel o treme «Pa3BuTHe NOHATHUS O YHUCTIEN. 3
IMpakTuyeckue3ansaTus: [[puOIKEHHbIE BHIYUCIIECHNUS U PEMIEHUS TTPUKIIAIHBIX 3a/1a4. 3 3
CamocrosiTesibHasi padoTa:BrInosHeHNE TOMAITHET0 3aaHus 1o Teme 2.4. 2
Paznen 3. @ynkunu u rpaguxn 18
| Conepxanne yuebHoro marepuaia: 18




Tema 3.1.
DOYyHKUMH U TPaPUKH

00630p 00ITUX MOHSITHIA.

IIpakTnueckue 3ansaTus: Cxema uccienoBanus GyHKuuu:O01acTh ONpPEENCHUsI 1 MHOXKECTBO
3HaYeHUH; rpaduKk (QYHKIUH, T[OCTpOCHUE TpapuKoB (QYHKIUH, 3aJaHHBIX PA3TUYHBIMU
croco0amu.

[TpeoOpaszoBanus rpadukos.

IIpakTnyeckue 3ansaTus:llapasiensHblil nepeHoc, CUMMETPUS OTHOCUTENBHO OCEH KOOpIMHAT
U CHUMMETpHUsl OTHOCUTEIIFHO Hayajga KOOpPAMHAT, CUMMETPHs OTHOCHTEIBHO MpPSAMOH y = X,
pacTsKEeHUe U CKaTue BI0JIb Ocel KOOpIUHAT.

MOHOTOHHOCTbB, YETHOCTh, HEYETHOCTh, OTPAHHUYEHHOCTbD, IEPUOIUIHOCTb.

[IpomexxyTku BoO3pacTaHWsi W YObIBaHHs, HauOoJibllee M HAaUMEHbLIEe 3HAYEHUS, TOUYKU
skcTpemyMa. ['paduueckas unrepnperauus. Ilpumepsl (yHKIMOHAJIBHBIX 3aBUCHUMOCTEH B
peaNbHBIX MPOIECCaX U SBICHUSX.

IIpakTnyeckue 3aHATHA: ApudMeTHUecKue onepanuu Haa QyHKIHSIMU.

Crnoxnas pyakuus (kommo3uiys). [lonsTre 0 HenpepbIBHOCTH (PYHKITHH

IIpakTnuyeckue 3ansiTus: Ilpumepsl 3aBUCHMOCTEHl MeEXAy HEpPEMEHHBIMH B pealbHbIX
nporeccax U3 CMeXHBIX auciumuind. Onpenenenne ¢pyHkuuid. [loctpoenue u ureHue rpaduxos
byHKIHIA.

KonTponbhast paborta Ne2.

W — [\O 2N} N —

\9)

1,2
1,2

2,3
1,2

CamocrosiTeibHas padora:BrinonHenne foManiHero 3aianus mo reme 3.1.
PacuetHo-rpaduueckue paboThI.
WHnBHyaIbHBIA TPOEKT C UCTIOIH30BAHNEM HH()OPMAITMOHHBIX TEXHOJIOTHH.

Pa3znen 4. OcHOBBI T

PUTOHOMETPHH

32

Tema 4.1.
OCHOBHBICTIOHATHSA

Conep:kaHue y4eOHOTro MaTepuaJa:

Vsl 1 BpamarenbHoe ABMKeHNE. PaguanHoe n3MepeHue yrioB U IyT.
CuHyc, KOCHHYC, TAaHT€HC, KOTAHI€HC IIPOM3BOJIBHOTO yriia. Pagnannas Mepa yria.

1,2
1,2

IpakTuyeckue 3aHATUA: PairaHHbIil METON U3MEPEHUS YTIIOB BPALIEHUS U CBSI3b C IPayCHOM
MEpPOH.

CamocrosiTeibHasi pabora: Beimonnenue pomamHero 3amanus mno Tteme 4.1.PaGora co
CIIPaBOYHOW JUTEPATYPOU MJIsi COCTABIEHHUS TaOIHUI[BI COOTHOIICHWNM paglaHHOW W TPaayCHON
Mepbl OCHOBHBIX yrioB. Co3maHue mpe3eHTauuu no teme «Mctopus cTaHOBIEHMS U Pa3BUTHS
TPUTOHOMETPHUM.

Tema 4.2.
OcHOBHBIE

Conep:xaHue y4eOHOro MaTepuaJia:

Tpuronomerpuueckue onepanu. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA.

1,2
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Tpuronomerpuueckue | IIpakrnyeckne  3aHATHA:BpinonHeHne — ynmpa)kHEHMH  Ha  NPUMEHEHHME  OCHOBHBIX | 1 3
TOK/1eCTBa TPUTOHOMETPUUYECKUX TOXKIECTB.
CamocTtosiTeibHast padoTa: BelnosHeHNE ToOMaIlIHEro 3aJaHus 1o Teme 4.2. 2
Tema 4.3. Conep:kanue y4eOHOT0 MaTepuaJia: 16
IIpeoGpa3oBanusn ®opmyiibl ipuBeeHUA. CHHYC, KOCUHHYC M TAHT'€HC CYMMBI U PA3HOCTH JABYX YIJIOB. 2 1
NpocTemux DopMyIIbl TPOU3BEICHUS TPUTOHOMETPUIECKUX (PYHKITHI. 1 1,2
TpUroHomerpuyeckux | [pakrnueckne 3ausitusi: @opmyibl ABOHHOIO yria. @opMysibl MOJOBUHHOTO yIJIA. 3 2,3
BBIPasKeHUH @opMylibl  CyMMBI M pa3HOCTH  TpUroHoMeTpuueckux  Qynkmuii. I[IpeobpasoBanue | 1 1,2
TPUTOHOMETPUUYECKHX BBIPAKCHUH.
QOyHKIIMU CHUHYC ¥ KOCUHYC. VX cBOICTBa U rpadukm. 2 1,2
OYHKINY TaHT€HC U KOTaHreHC. VX cBoiicTBa U rpaduKH. 2 1,2
OO0parHble TPUTOHOMETPUYECKHE (DYHKIIHH. 2 1,2
IIpakTnyeckue 3anaTus: «I[loctpoenue rpa@KoB TPUTOHOMETPUUYECKUX (DYHKIMII» 3 3
CamocrosiTeibHass padora: BeinmonHenue pomamHero 3ajgaHuss no teme 4.3.Pabora co | 4
CIPaBOYHOMU JHUTEpaTypoil 1o TeMaM: «DopMyIibl MOJOBUHHOTO aprymenTa. @opMyibl yrios 3a
u 40, «BblpakeHne TPUTOHOMETPUYECKUX (PYHKIMI yepe3 TAaHTeHC OJJIOBUHHOTO apryMEHTa.
Tema 4.4. Coaep:xxanue yueOHOTo MaTepHaJia: 12
Tpuronomerpuyeckne | OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIMU:APKCUHYC, aDKKOCHHYC, apKTAaHT€HC, aDKKOTAHTeHC. | 2 1,2
YPaBHEHUs u | [Ipocreiimme TpUroHOMETPUYECKHUE YPAaBHEHUS 2 1,2
HepaBeHCTBa TpuronomeTpuueckue ypaBHEHUs 1 1,2
IIpakTH4eckue 3ansaTHs:Pemenne TPUTOHOMETPUYECKUX YpaBHEHUM. Pemenue | 2 23
TPUTOHOMETPUUECKUX HEPABEHCTB.
Bunbl TpuroHoMeTpuuecKkix ypaBHeHu. Pelienrne TpuroHoMeTpuyecKuxX HEpaBeHCTB U cuctem. | 1 1,2
IIpakTnyeckue 3aHATHA: PenieHne MpocTelIIMX TPUTOHOMETPUYECKUX ypaBHEHUM. Pemienue | 2 3
IPOCTEHIINX TPUTOHOMETPUYECKUX HEpaBEHCTB.PelleHne TPUrOHOMETPUUECKUX YpPaBHEHUH,
CBOJIIMXCS K KBaJpaTHBIM, OJHOPOJHBIX M pEIIaeMbIX C IOMOIIBIO pa3IMYHBIX (opMyn
TPUTOHOMETPHH.
Konrponbnas padora Ne3. 2
CamocTrosiTesibHasi pa00Ta:BBIIIOJIHEHUE TIOMAIIHETO 33/IaHUS. 2
[ToaroroBka pedepaTos.
Pa3znen 5. KopHu, crenenu u Jiorapupmbl 28
‘ Conep:xxanue yueOHOro MaTepuasa: 6

11



Tema 5.1. KopHu HaTypanpHOHM CTENEHM M3 4YUClIa M UX CBoMcTBa. OmnpeneneHue KOpHSA N-OM CTENEHH. | 2 1,2
Kopenn n-oii cremenn | OcHOBHBIE cBOIiCTBa KopHel. [lonsaTue 06 uppanroHaibHOM ypaBHEHUH. 1,2
U ero cBoiicTBa. | ppanuoHanbHble ypaBHEHHUS. 1,2
HppaunuonaibHble HppanuoHaibHble HEpaBEHCTBA. 1,2
YPaBHEHUS Pemenue nppauOHaIbHBIX HEPABEHCTB U CUCTEM. 1,2

IIpakTnyeckue 3aHATUA: BbluncieHne U cpaBHeHUE KOpHeW. BeimonHenue pacyetoB c | 4 3

panukanamu. IlpeoOpa3oBaHue panMOHAJIBHBIX W HPPALMOHAIBHBIX BbIpaXkeHUHl. Pemienue

UppalMOHATILHBIX YpaBHEHM. Penienne npukiaaHbIx 3a1ad.

CamocrosiTeibHas padoTa: BeinonHeHue 1omalliHero 3agaHus no teme 5S.1. 2

Pabora ¢ gomonHutenbHOM — suTeparypoil 1o temam: «/CTOpHus OTKpBITHS MOHATHS KOPHS,

«/loxazaTenbCTBO CBOMCTB KOPHA». PellleHne BapuaTuBHBIX 331a4. [ToaroroBka pedeparos.

WuauBuayallbHBIN MPOEKT C UCIIOJIb30BaHHEM HWH(GOPMAIIMOHHBIX TEXHOJIOTHIA.
Tema 5.2 Copepxxanue yuyeOHOro MmarepuaJia: 10
Crenenn € | Crenens ¢ paroHaabHBIM TToKa3aTesieM. CBONCTBA CTEIEHEH C pallMOHATBLHBIM MTOKA3aTEIeM. 1,2
PallHOHAJIEHBIMH CrenenHas QpyHKIUS U ee cBoiicTBo.B3aumHo obpaTHble ¢pyHKIMU. PaBHOCUIIbHBIE ypaBHEHUS U | 4 1,2
MOKA3ATENSAIMH M HX | HepaBeHCTBA.
CBOIiCTBA IIpakTuyeckue 3anaTus: HaxoxaeHue 3HaUCHUN CTENICHEH C pallMOHAIBHBIMH TOKa3aTeasIMu. | 6 3

CpaBHenue creneHeld. IIpeoOpa3oBaHus BbIpak€HUM, COJEp)KalIMX CTeneHu. PeuieHue

NOKa3aTeIbHbIX YPaBHEHUH.

KonTponbhas padota Ne4.

[Toka3zarenbHas (GyHKIHMS, €€ CBOMCTBA U rpaduK.

Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA. 1,2

Pemenne npuxiagHeix 3agay. [IpuMeHeHHe KOpHEH M CTeNeHedl NpH BBIUYMCIEHUHM CPETHHX,

JICJIEHUN OTpe3Ka B «30JI0TOM CEYEHUM).

CamocrosiTeibHasi padora:BrinonHenue nomarinero 3aganus no teme 4.2.Pabora ¢ yuebHoil | 2

JTUTEpPaTypol 1o TemaM: «Jloka3aTenbCTBO CBOMCTB CTENEeHW», «CTEeNeHb C HppalmOHAIbHBIM

nokasaresuem». Perienue BapuaTUBHBIX 33/1a4.
Tema 5.3 Copepxxanue ydyeOHOro marepmuaJia: 12
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Jlorapugmsl Jlorapudmsl 1 ux cBoicTBa. JlecsituuHble W HarypaibHble Jorapudmel.llpaBuna neiictBuit ¢ | 6 1
Jlorapudpmuueckne norapudmamu.
YPaBHEHUS u | Jlorapudmudeckas GpyHkus, ee cBOWCTBO U rpadux 2,3
HepaBeHCTBa Jlorapudmuueckre ypaBHEHHUs U HEPABEHCTBA. 1,2
JlorapugpmMuuecKkue CUCTEMbI YpaBHEHHIH. 1,2
IIpakTuyeckue 3anaTus: HaxoxaeHue 3HaueHU jgoraprudma 1o IpoUu3BOJIBHOMY OCHOBAaHHIO. | 6 3
[lepexox OT OXHOTO OCHOBaHHS K JpyroMmy. BpluMclieHHMEe M CpaBHEHHE JOTapH(MOB.
JlorapudmupoBanue 1 MOTEHIUPOBAHUE BbIPAKECHHII.
[TpubnnkeHHbIE BBIYUCICHHUS W PEHICHUS NPHUKIATHBIX 3a7ad. PemieHue norapuMuyecKux
ypaBHEHUU. Pelienne npukiiaiHbix 3aaad. 3
Kontponbnas padota NoS.
CamocrosiTesibHasi padora:Beinonnenue pomamiHero 3agaHuss no teme 5.3. Co3ganue | 2
Ope3CHTAllMd 10 TeMe  «3Ha4eHWe W HUCTOpHs TOHATHS Jorapudmay. Brmonnenue
HCCJIEIOBATENILCKOTO MpoekTa 1o Teme: «Mcropus BO3HUKHOBEHUS lorapudmony. Pemenue
BapHaTUBHBIX 33/1a4 10 TeMe «llepexo] K HOBOMY OCHOBaHHUIO»
Paznen 6. KomOunaropuka. 12
Tema 6.1 Coaep:xanue yueOHOro MaTepuaJia 6
OcHOBHBIC  MOHATHSA | [[opgTHe MHOXKECTBA, SJIEMEHT MHOXKECTBA, CMOCOOBI 3a1aHHS MHOKECTB, Kiaaccudukarus | 2 1,2
KOMOHMHATOPUKH MHOXKECTB TI0 KOJIHMYECTBY JJIEMEHTOB, IOJMHOXECTBO, PAaBHBIC MHOXKECTBA, OINEpPAIMU HaJ
MHO’KECTBaMHU, MPaBUjIa CyMMBI, IPABUJIO YMHOKEHUS, N300pakeHNE MHOKECTB.
[Tonstue daxTopuana. 1,2
IIpakTHYeckue 3aHATHSA: 4 3
Hcropus pa3BuTusi KOMOMHATOpPHKH, €€ pOlb B pa3IMYHBIX cdepax 4eIoBEe4eCKOH
KU3HeNesATeNbHOCTU. [Ipukinaanele 3a1auu.
CamocrosiTe/ibHast padoTa: 2
Boeinonnenue nomamHero 3aganusd no teme 6.1. Co3manue npeseHrtanuil o temam: «Mcropus
CTaHOBJIEHUS KOMOHMHATOpuku», «Ku3sHb U HayuyHas jestenbHocTh .HbproToHa». Pemenue
BapHATUBHBIX 3a/1a4.
Tema 6.2 Copepxanue y4eOHOIro MaTepuasa 6
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Buael coenuHeHni Bunel coenuHenmii - coueTanus, pa3MeIICHNs, IEPECTAHOBKH, CBSI3b MEXAY IPEICTaBICHHBIMU | 2 1
BHUJIaMu coeauHeHni. @opmyna 6unoma HeroToHa.
CpoiicTBa OMHOMHHANBHBIX K03 PuumentoB. Tpeyronsuuk [ackans.
IpakTuyeckue 3ausTusi:IIpaBuna komObuHaTOpuKkH. Perenne KoMOMHATOPHBIX 3anad4. 3amayuu | 4 3
Ha TOJCYET 4YMCJIa pa3MEIIeHUH, IepecTaHOBOK, coueTaHuid. Pemenue 3amau Ha mepebop
BapuaHToB. bunom HetoToHa u tpeyronsuuk [lackans. [Ipuknagnsie 3agaun.
CamocrosiTesibHasi padoTa 2
Brinmonnenue nomamHero 3aganus no teme 6.2. Co3gaHue mnpeseHTanuu mo teme «Buabl
KoMOuHanuii».PaboTa ¢ nononHuTenbHON JuTepaTypoi o reme «CoueTaHusi C TOBTOPEHUSIMU.
Pemenne BapuaTuBHBIX 3aj1au.
Pa3nen 7. IlpsiMble H IUIOCKOCTH B MPOCTPAHCTBE. 20
Tema 7.1 Conep:xxanue yueOHOIro MaTepuasa: 8
Ipsimple M IIOCKOCTH | Axcpomsl crepeoMerpun. CIICCTBHS U3 AKCHOM CTEPEOMETPHH. B3anMHOE pacriolioxkeHue AByX | 2 1
B IPOCTPAHCTBE. IIPSIMBIX B IPOCTPAHCTBE.
ITapasiensHOCTH IpakTnueckne 3ansaTusi:llapaiensHOCTh TpsAMBIX U IUIocKocTed. [lapamienbHoCTh | 2 1,2
NPAMBIX M IWIOCKOCTeH | yockoceit. M306pakeHie MPOCTPAHCTBEHHBIX (PUTYP HA IUTOCKOCTH.
B IIPOCTPAHCTBE [lepnenaukynsipHOCTh NpsIMBIX. [leprneHanKynsspHOCTh MPSAMBIX W IUIOCKOCTEH. Pemenue 3amau 1,2
Ha MepPHEeHANKYIIPHOCTh MIOCKOCTEH.
IpakTuyeckne 3ansrusi:llepnenaukynsp u HakiaoHHas. [lepneHIUKYISAPHOCTh IUIOCKOCTEH. | 2 1,2
Yron Mmexay npsiMoil ¥ IJIOCKOCThIO. YTOJI MEXIY INIOCKOCTSIMU. [IByrpaHHbIN yrodi.
['eomeTpuueckue mpeodpa3oBanus npocTpancTsa. [lapaaienbHoe MpoeKTHPOBaHKE. 1,2
IIpakTuyeckne 3ansTus:lIpU3HakM B3aMMHOIO pacHoOJIOKEHUS NPSIMBIX. YTOI MEXIy 3
IpsAMBIMU. TeopeMbl 0 B3aUMHOM PacCIOJIOKEHUU MPSAMOM M IUIocKocTu. [Ipu3Haku u cBoiicTBa
NapaJuIeJIbHBIX IMJIOCKOCTEN. PaccTosHME OT TOYKM 10 IUIOCKOCTH, OT IPSMOM 10 IUIOCKOCTH, | 2
paccTosiHhEe  MEXAY  IUIOCKOCTSIMH, MEXKIY  CKPEUIMBAIOUIUMHCS  OPSIMBIMH,  MEXIY
MPOU3BOJIBHBIMU (UTYpaMH B TPOCTPAHCTBE.PelleHrne BBIUMCIMTENBHBIX 3a7a4 W 3a7ad Ha
JI0KAa3aTeNbCTBO C MCIOJIb30BAaHUEM aKCHOM CTEPEOMETPUM U UX CIEACTBHM, OMNpeneleHuid u
TeopeM u3 naparpada «[lapamiearHOCTh TPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE
CamocrositesibHasi padora: BreimmonHenue pomamHero 3amanus mo Tteme 7.2.Co3manue | 2
npeseHTanuu no teme «Vcropus pasBuTus crepeomMerpun». M3roropiaeHue 1€MOHCTPALMOHHON
MOJIENI K TEOPEME O MEPECECYEHUU ABYX IIIOCKOCTEN TPETHEN.
Conep:xxanue yueOHOro MaTepuasa: 12
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Tema 7.2 Omnpenenenne NepneHAMKYISPHBIX MpsAMBIX. Teopema o NpU3HAKe NMEPHEHIUKYISIPHOCTU IBYX | 4 1,2
[epnenaukyasipHocTs | OpsMbIX (2 ciaydas — Ha IUIOCKOCTM M B mpocTtpaHcTBe). Ormpenenenue OpsMoi,
NPSIMBIX U IJIOCKOCTEH | IEPIEHIUKYISPHOM MJIOCKOCTH.
B POCTPAHCTBE TeopemMa O mnOpu3HAKe MEPHEHAUKYISIPHOCTH HpsAMOM W ImIockocTtd. Teopema o 1,2
NEPIEHIUKYJIIPHOCTH OJHOM M3 JBYX MapajyieNbHbIX MNpsAMBIX. Teopema 0 2-X NpPAMBIX,
HEePHEHIUKYIAPHBIX INIOCKOCTH.
IIpakTnyeckue 3anaTus:OnpenencHue NEPHEHANKYISIpa U3 TOUYKM Ha IUIOCKOCTb, OCHOBaHUE | 2 1,2
NEPIEHINKYIIAPA, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, HAKJIOHHOW OT TOYKH A0 IUIOCKOCTH,
OCHOBAHHUE HAKJIIOHHOM, IPOCKLIUN HAKIIOHHOM.
Teopema 0 3-x epreHAUKYIsApaXx. 1,2
IIpakTnueckue 3aHsATUs:]'eoMeTpuyeckre NpeoOpa3oBaHUs IMPOCTPAHCTBA: NapaIeNIbHBINA | 2 1
NEPEHOC, CHMMETPUSI OTHOCUTEIBHO TIOCKOCTH.
[TapannensHoe mpoexTupoBaHue. Ilmomanbs oproroHanbHOM mnpoekuuu. M3o0paxenue 2
IPOCTPAHCTBEHHBIX (pUTYD.
IIpakTnyeckue 3aHATHA: PerieHue BBIYMCIUTENBHBIX 3aJa4 M 3a7ay Ha J0Ka3aTeJIbCTBO C
UCIIOJIb30BAaHUEM aKCHOM CTEPEOMETPUM M UX CIIEACTBHI, ONpEIEeIeHUH U TeopeM U3 Tembl | 4 3
«[leprneHAUKYISIPHOCTD NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBEY.
KonTponbnas padota Ne7no teme «IIpsimble U MIIOCKOCTU B IPOCTPAHCTBEY.
3
CamocrositenbHass padora: BrimonHeHue aomamiHero 3agaHus no teme 7.3.M3rotosienue | 2
JEMOHCTPAllMOHHOM  MOJEeNM K TeopeMe O TpexX MepHeHIuKyispax. BreinonHenue
MCCJIEI0BATENIBCKOTO IpoeKTa 1o Teme: «IlapanienbHoe MpOeKTUPOBAaHUEY.
Paznen 8. KoopauHaThl 1 BEKTOPHI. 16
Tema 8.1 Copepxanue yueOHOro Mmarepmuasa 6
JlexapToBa  CHCTeMa | [IpgmoyronpHas (IeKapTOBa) CHCTEMa KOOPAMHAT B IIPOCTpaHCcTBE. DOPMYIIa PACCTOSHAS MEXIY | 2 1,2
KoopauHaT B | NByMs TOUKaMH.
IPOCTPAHCTBE VYpaBHeHus chepsl, MIOCKOCTU U NPSIMOH. 1,2
IIpakTHYeckne 3aHATHSA: 4 3

JlekapToBa cuctemMa KOOpauHAT B mpocTpaHcTBe. COCTaBIeHUE YPaBHEHUI OKPYKHOCTH, CEpHI,
IUIOCKOCTH. BhIuriciienne paccTosHUS MEXAY TOUKaMHU.
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CamocrosiTeibHas padora

Brimmonnenue nomargero 3amgagus mo teme 7.1.

Co3nanue mpeseHtanuu 1o teme <«OKusHp u TBopuecTBO P.Jlexapra». PabGora ¢ y4eOHOW u
CIPaBOYHOMU JIUTEpaTypoii 1o Teme: «CrocoObl 3a1aHus NPsIMOi». Pellienne BapuaTuBHBIX 3a/1a4.

Tema 8.2 Copaepxxanue yueOHOro MaTepuasa 10

BexTopb! BexTopsl. Monyinb BekTopa. PaBeHCTBO BekTOpoB. Ci10%KEHHE BEKTOPOB. Y MHOKEHUE BEKTOpPA Ha | 2 1
YHCIIO.
Pa3noxeHne BEKTOpa 110 HAIIPABJICHUAM. YTOJ MEXAY ABYMs BEKTOPaMU. 1,2
IIpakTuyeckne 3ansitus:lIpoexkuns Bekropa Ha ock. Koopaunatel BekTopa. CkamsipHoe | 8 2,3
IpOU3BEEHNE BEKTOpOB. lcnonb30BaHHWE KOOpAMHAT U BEKTOPOB IpPU  PELIEHUU 1,2
MaTEMaTUYECKUX U NPUKJIAJHBIX 3a1a4.
Bexkropsl. JlelicTBus ¢ BeKTOpaMu. JIeMCTBUA ¢ BEKTOPAMH, 3aIaHHBIMA KOOPAWHATAMM. . 3
KoHntpoinbnas padora Ne 8 mo teme «KoopiuHATBI M BEKTOPBIY.

3

CamocrosiTesibHas padoTa 2
Beinonnenune nomaiiHero 3ajganus mo pasaeny 8.2. PaGora ¢ yueOHOI nauTeparypoil mo remam:
«CyMMa HeckonbKkux BekTopoB. [IpaBuno mapamienenunena», «lIpoekuus BekTOopa Ha OCb».
BeimonHeHne UCCIIENOBATENbCKOTO MPOEKTa MO TeMe: «BekTopHoe 3agaHMe NpSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBEY.

Paznen 9. MHOrOrpaHHHKH U KPYyIJible TeJia. 26

Tema 9.1 \ Copaepxxanue y4eOHOro MaTepuaJa 14
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MHOrorpaHHUKH

Bepmunbl, pebpa, rpaHu MHororpaHHuka. Pa3Beprka. MHororpaHsble yribl. Beimykisie
MHororpanHuku. Teopema Disepa.

IIpusma. [Ipssmas u HaknoHHas npusma. [IpaBuibHas npusma.

IIpakTuyeckne 3austusi: I[lapamenenunen. Ky6.Ilupamuna. IlpaBwibHas mnmpaMuna.
VYceuennas mmpamuga. Terpasap. Cummerpun B KyOe, B MapajulelielHIe[e, B NpU3ME U
nupamujie. CeueHus Kyoa, IPU3Mbl U TUPAMHU/IBI.

IIpakTnyeckue 3anaTusi: [IpencraBneHne o MpaBWIBHBIX MHOTOTpPaHHUKAX (TeTpaszape, Kyoe,
OKTadJipe, JOJIeKadIpe U UKOCcadIpe).

IpakTnyeckue 3ausaTusa:O0beM u ero u3mepenue. Murerpansnas popmyna oobema. PopmyIbl
o0beMa Ky0a, MPSMOYToJILHOTO MapalieNIenue a, MPU3MbI, THPAMUIBL.

[Tono6ue Ten. OTHOLIEHUS MIIOIIAEH MTOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEII.

IIpakTHYeckue 3aHATHSA:

Pasnuynblie Buabsl MHOrorpanHukoB. Ux m3oOpakeHusi. CedeHus, pa3BepTKH MHOTOTPAaHHUKOB.
[Tnomane noBepxHocTu. Buabl cummerpuii B npocrpancTBe. CHMMETpHUsT MHOTOI'DaHHUKOB.
Brruncnenue mioiazaeii u o0bemMoB. Pemienne 3a1a4 Ha MOCTPOSHHUE CEUEHUI MHOTOTPAaHHUKOB.
Pemenne 3amau Ha BBIYMCIIEHHE IUIOMIAACH TOBEPXHOCTH U OOBEMOB MHOTOIPAaHHHKOB.
Hcnonb3oBaHue CBOKWCTB MHOTOTPAHHUKOB IIPU PEIIEHUH MAaTEMaTHUYE€CKUX U MPUKIIAIHBIX 3a/1a4.

N —

—

CamocrosiTesbHas padoTraBrinonHenue nomamrnero 3aaanus mo teme 9.1.

PaGota ¢ yueOHOIl suTepaTypoil mo TemaMm: «MHororpanHele yribl. Teopema Dilnepay;
«3Be31uaTble MHOTOIpaHHUKH. KpHCTamibl — OpUpOJHBIE MHOTOTPAHHUKHY; «CHUMMETpus B
npupone, TexHuke». CosnaHue mpe3eHTauuu 1o Teme: «OKuzHp m TBOpuecTBO JI.OMnepay.
W3roroBieHre MOJeld MHOTOTpaHHHKA. BBINONHEHHE HCCIeI0BaTENIbCKOIO MPOEKTa MO TEME:
«IIpaBunbpHBIE W TOJYNpaBUIbHBIE MHOTOTPaHHMKW». M3roroBnenne Moxaenu TeTpal’upa C
3a/laHHBIMH [TapaMeTpamH.

Tema 9.2

Coaep:xanue yueOHOro MaTepHaJia

12
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Kpyrablie Teaa [Mumuanap u KoHyc. YcedeHHbIH KOoHyc. OcHOBaHWE, BBICOTA, OOKOBasi TOBEPXHOCTH, | | 1,2
oOpa3yrolas, pa3BepTka.
IpakTuyeckne 3ansiTus: OCeBble CEUCHUS U CEUEHUS, NTapaJUICIbHbIE OCHOBAHUIO. 2 2,3
[Tap u cdepa, nx ceuenus. KacarenbHas miockocTs K chepe. 1 1,2
IIpakTyeckue 3anaTus: Popmyibl 00beMa LWINHIPA, KOHYCA, 11apa. 2 2,3
DopMyITbl TJIOMIATY TOBEPXHOCTEN IIMIMHAPA, KOHYCa, CPEPHI. 1 1,2
IIpakTnyeckue 3aHATUsI:Paznuunble BuAabl Kpyrabix Ten. Mx  wu3oOpaxenus. Ceuenws, | 3 3
pa3BepTKu  Kpyribix Ten. CumMmerpust Kpyriablx —Ten. Bolumcnenue miomaned u
o0bemoB.lcnionb3oBaHue CBOWMCTB  Tel BpallleHUs1 MpPU PEIICHUH MaTEeMaTUYeCKUuX |
IIPUKJIAIHBIX 3a/1ay. 2 3
Kontponbnas pabora Ne9 1no reme « MHOrOrpaHHUKH U KPYTJIBIE TETIa.
CamocrosiTesibHas padora 2
Brinonnenue gomaiinero 3aganus mno teme 9.2. BuinmoiaHeHHEe MCCIeI0BaTeNIbCKOTO MPOEKTa 1Mo
teme: «KoHMUeckue ceueHuss U uX NMpUMEHEHHe B TeXHUKe». 3roroBnenne Mojeneid IIMHIpa
Y KOHYyCa C 3aJJaHHBIMH MapaMeTpaMu. PelieHne BapuaTuBHBIX 3a]1a4.
Paznen 10. Hayania MaTeMaTHYeCKOIro aHAJIM3A. 24
Coaep:xxanue yue0HOro MaTepHaJia 2
Tema 10.1 CnocoObl  3aJlaHMsl M CBOWMCTBA YHCIIOBBIX IocienoBarenbHOocTel. [loHstue o mpexpene | 1 1,2
IHocnenoBaTeIbHOCTH | TIOCTEAOBATEIILHOCTH. CymiecTBoBaHuE npenena MOHOTOHHOH OTpaHUYECHHOU
nocnenoBarenbHocTH.  CymMMmHpoBaHUE TochenoBarenbHOCTeH. beckoHeyHo — yObIBaromas
reoMeTpHuuecKas Iporpeccus U ee cymma.
IIpakTuyeckue 3ansiTusi: Ynciosas mocienoBaTENbHOCTh, CIOCOOBI €€ 3aJaHusl, BhIYMCIEHUs | | 3
WIEHOB TmocnefoBarenbHocTU. [Ipenen mocnenoBarenbHocTH. beckoHeyHo — yObIBaroIas
T€OMETPUYECKAsI IPOTPECCHUSI.
CamocrosiTeibHas padora 2
Brimonnenue nomamnero 3aganus mo teme 10.1.
Conep:xanue yueOHOro MaTepuaJia 22
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Tema 10.2 [Ipupaiienue byHKIMH. ITonsTus 0 npou3BoHoM.IIponsBonHas. IIpaBuina | 1 1
IIpounsBoanasn muddepentposanus. Gopmyisl nuddepenuupoBanus. [IponszBoaHblie cTeneHHON QyHKINU.
IIpakTnyeckue 3aHATHSA: [[pON3BOIHBIC HEKOTOPBIX AIEMEHTAPHBIX ()YHKITHIA. 4 2,3
[Tpon3BoHas cinoxHOM GyHKIIMU. [IpOM3BOIHBIE TPUTOHOMETPUIECKUX (DYHKITUH. 1 1,2
IpakTnyeckue 3auaTus: [IponsBoaHas nmoka3zaTenbHON U JOrapupMUUECKON (HYHKIIUH. 2 2,3
['eomeTpuyeckuii cMbIc pon3BoaHON. KacarenbHas k rpaduky (yHKIIHH. 1 1,2
Bropas mpousBosaHasi, ee reomeTrpuyeckuil M ¢usuueckuit cmpici. [IpousBoanas B ¢usuke u | 1 1,2
TEXHUKE.
[Tpu3nak Bo3pacTanusi W yObiBanus (QyHKiuu. Kpurtndeckue Touku (PyHKIUMH, MAaKCUMyMbI U | 1 1,2
MUHUMYMBI.
IIpakTnyeckue 3anaTHsA: [I[puMeHeHne NPOU3BOJHOM K OCTPOCHUIO IT'papUKOB (QYHKIIHH. 4 2,3
HccnenoBanne QyHKIIMU ¢ TPUMEHEHHEM MTPOU3BOAHOMN. BrImykiiocTs rpaduka GyHKINN, TOUKH
neperuoa.
HauGonpiiee n HaumeHblliee 3Ha4eHUE QYHKLIUU. 1 1,2
IIpakTnuyeckue 3ansaTusi: [IpousBofHas: MeXaHUMYECKMH W TreoMeTpudeckuid cmsbicl | 4 2,3
NpOM3BONHOW. YpaBHEHHME KacarelnbHOH B oOmem Buge. llpaBuma wu  Gopmyisl
muddepeHMpoBanHus, Ta0nMLIa MPOU3BOAHBIX AJIEMEHTapHbIX (QyHKUui. McciaenoBanue
(GYHKIIMM € MOMOILBI0 Ipou3BogHONW. HaxoxkaeHue HamOOJbllIero, HAMMEHBIIETO 3HAUY€HUs U
HKCTpEMAaIbHBIX 3HAYCHUH (YHKIINU.
Kontponbnas padora Ne 10 mo teme «Hauana maTeMaTHYECKOTO aHATH3ay. 2 3
CamocrosiTeibHas padora 2
Brimonnenue nomamiHero 3amanus mo teme 10.2 .Pabora ¢ ydueOHOW nuTepaTypoil mo Teme:
«[IpubnmxkeHHOEe BBIYMCIIEHHE NMPOU3BOAHOI». BhIMonHeHne Hcciae10BaTenbcKoro MpoeKTa Mo
teme: «[lonstue nuddepenuana u ero npuinoKeHus». Perienrne BapuaTuBHbIX 3a/1a4.
Pa3nen 11. UnTerpas u ero npuMeHeHuUe. 16
Tema 11.1 Conep:xanue yueOHOro MaTepuasa: 4
Ilepoobpa3znas [TousiTus mepBooOpa3HOl, €€ OCHOBHOE CBOMCTBO, MTpaBUiIa HAX0XKIEHH IEPBOOOPA3HOIA. 2 1,2
O3HaKOMJICHUE C TEOMETPHUYECKUM CMBICIIOM TIEPBOOOPA3HOM.
IIpakTuyeckue 3aHATHSA: BpINoiaHeHHe yNpakKHEHUN HA HAXO0XKJIEHUE MIEPBOOOPA3HBIX. 2 3
CamocrosiTesibHasi padora: Beimmonnenue pomamHero 3amanust mo teme 11.1. Tloarortoska | 2
pedeparos.
Conep:xxanue yueOHOro MaTepuasa: 12
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Tema 11.2 [Tonsatue 00 omnpenenéHHoM uHTerpaie. llpuMeHeHHe ONpeEeNeHHOTO WHTerpaiga s | 2 1
HNuTerpan HaXOJKJICHHUS IJIOIIAIN KpUBOJIUHEHHOH Tpanennn. @opmyna Hetorona—IJleitOnua.
IIpakTHyeckue 3aHATHSA: BrlunciieHne onpeieaeHHbIX UHTErPAJIOB. 2 2,3
4 ipaBMIIa HAXOXKICHHS TUIOIIAAN (PUTYPBI, OTPAHUYECHHOMN JIMHUSMH. 2 1,2
IIpakTHyeckue 3aHATHS: Borancienue miomaay GUrypsl ¢ IoMOIIbIO HHTETpaa. 1 2,3
[Ipumepsl MpUMEHEHUsI HHTETpasia B PU3UKE U TEOMETPHH. 1 2
IIpakTyeckue 3aHATHS BbillosiHEHWE  YOPaKHEHUH HA BBIYHUCICHUE ONPEAEIEHHOIO | 2 2,3
uHTerpana. IlpumeHenne uHTerpaia K BBIYMCICHUIO (PU3MYECKUX BEJIMYMH U IJIOLIAICH.
Konrponsnas padora Nel 1. 2 3
CamocrosiTesibHas padoTa:BreinoiHeHne ToManIHero 3aanus mo teme 11.2. 2
Co3znanue npe3eHTanuu 1no teMe «®du3nueckuii U reoMeTpudeckuii cMblca UHTerpana».Pabora c
yuebHoil muTeparypoii mo Temam «IlepBooOpa3Hasi 0OpaTHBIX TPUTOHOMETPUYECKUX (PYHKITUII;
«[Ipubnu>keHHOE BBIYMCIICHUE ONPEEICHHOIO HHTErpaia.
CocTaBiieHHEe CUTYallMOHHBIX IPOU3BOJICTBEHHBIX (MMpOQeCcCHOHAIBHBIX) 3aau.
Pa3nen 12. DneMeHTHI TeOPUH BEPOSITHOCTE U MaTeMAaTHYECKOii 12
CTAaTUCTUKU.
Temal2.1 Copepxanue yuyeOHOro marepuaJa: 6
DJIeMEeHThI TEOPUH | CoOpITHE, BEPOATHOCTH COOBITHS, CIIO)KEHHE U yMHOXXeHHe BeposiTHocTed. [lonstme o | 2 1,2
BEPOATHOCTEH HE3aBUCHUMOCTH COOBITHIA.
JuckpeTHas ciiydaliHasi BETMYMHA, 3aKOH €€ paclpe/IesICHHUS.
YucnoBele XapaKTEepPUCTUKH JUCKPETHOW ciydaiiHOW BenuuuHbLIIoHSATHE O 3akoHe OOIbIIMX 1,2
Yucel.
IIpakTnyeckue 3ansaTus: lcropus pa3BuTus T€OpUM BEPOSATHOCTEN M €€ POJb B Pa3IMUHBIX | 4 3
cdepax yenoBeueckoi xu3HeaeaTeabHocTU. Kiaccuueckoe onpeieneHne BEposiTHOCTH, CBONCTBA
BEPOSTHOCTEH, TEOpeMa O CyMMe BEpOATHOCTEH. Beruncienue BeposTHOCTEW. Pemenue
MPUKIIAIHBIX 3a7a4.
CamocrositenbHas padora:BeinosHeHne foMalIHero 3ajianus no teme 12.1 2
Pabora ¢ yueOHOI M cnpaBoyHOW MH(popManued no Teme: «CTaTUCTUYECKOE OMNpeeseHre
BEPOATHOCTH. Coznanune pE3CHTallUd 110 TEME:! «1.beprynnu». Beinonnenne
HCCIIEI0BATENBCKOTO MPOEKTa Mo Teme:«CXeMbl MOBTOPHBIX UCHBITaHMM bepHymum». Pemenune
MPUKIIAIHBIX 3a7a4.
Tema 12.2 Copepxxanue ydyeOHOro MmarepmuaJa: 6
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JIeMeHTBbI [IpencraBienue JaHHBIX (TAaONMMIBI, JAMAarpamMMbl, TpaduKH), TeHepalbHas COBOKYIHOCTD, | 2 1

MaTeMaTH4eCKOH BbIOOpKA, cpesiHee apupMeTnIecKoe, MeAuaHa.

CTATHCTUKHU ITonsTHE 0 3aa9aX MaTEMAaTUYECKON CTaTUCTUKHU. 1,2
IIpakTnyeckue 3ansitusi: Vcropus pa3BUTHS CTaTUCTUKU U €€ pojb B pa3IMuHbIX cdepax | 4 3
4eJI0BEUECKOH JKU3HEeAeITenbHOCTU. [IpencTaBienne YMcIoBbIX JaHHbIX. Pelenue npukiaaHbIx
3aja4.

CamocrosiTeibHass pa0ora: BreinmonHeHue nomamHero 3afganus no teme 12.2. Pemenwue | 1
IIPUKJIAIHBIX 3a/1a4. BBINOIHEHHE UCCIEN0BaTENbCKOrO IPOEKTa M0 TeMe: «CpelHue 3Ha4YeHus U
UX IPUMEHEHHUE B CTATUCTUKE.

Pazgen 13. YpaBHeHus1 1 HEPpaBeHCTBA. 18

Temal3.1 Conep:xxanue yueOHOIro MaTepuasa: 8

YpaBHeHUs: H CHCTEMBI | ParijoHasIbHbIE, MPPALMOHANBHEIEC YPABHEHHS U CUCTEMBL. 4 1,2

YPaBHEHHii ¢ ABYMsI [Toka3arenbHbIE U TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI. 1,2

nepEMEHHBIMHA IIpakTHyeckue 3aHATHUA:PaBHOCHWIBHOCTE YpaBHEHWH, HepaBeHCTB, cucteM. OCHOBHbIE 2,3
OpueMbl MX pelieHus (pa3oKeHHe Ha MHOXHTEIM, BBEJIEHHUE HOBBIX HEH3BECTHBIX,
[I0JICTAHOBKA, rpa)MueCKUil METON). . 4
Kopuu ypaBuenuii. PaBHOcuibHOCTH ypaBHeHuii. [IpeoOpa3zoBanue ypaBHeHUW. OCHOBHBIE 2,3
IIPUEMBIl pPEIICHUs ypaBHEHUHU. Pemenue cucreMm ypaBHeHMi. lcmonb3oBaHHE CBOWCTB U
rpaduKoB QYHKIUHN JUIs pellieHUs ypaBHEHUH. 1,2

3

CamocrosiTesibHass padoTa:BeinonHeHne nomamHero 3agaHud no teme 13.1.BeimonHenue | 2
UCCIIEIOBATENIbCKOTO IMpoekTa 1o Teme:  «lccnenoBaHue ypaBHEHMM UM HEPAaBEHCTB C
napamerpom».Pabora ¢ ydeOHOU nutepaTypoit mo Teme: «lloTepst KopHell B ypaBHEHMSX).
Pemienne ypaBHeHuN ¢ mnapamerpamu.PenmieHne HECTaHAAPTHBIX YPABHEHUH M METOJBI HX
peleHusl.

Tema 13.2 Conep:xxanue yueOHOro MaTepuaJia 10
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HepaBencrsa u | PanvonanbHbple, WppalMOHAIbHBIE, I10KA3aTeIbHbIE W TPUTOHOMETPUUYECKHUE HEPAaBEHCTBA. | 4 1,2
cucTeMbl HepaBeHCTB ¢ | OCHOBHBIC IPUEMBI UX PELIECHUS. 1,2
ABYMS IIpakTnyeckue 3aHATUs: lcnonp3oBaHWE CBOMCTB M TpapuKoB (YHKIUMN IPH PELICHUU 2,3
nepeMeHHbIMHI YPaBHEHHUI U HEPABEHCTB. MeTO HHTEPBAJIOB.

N300pakeHne Ha KOOPAMHATHOW IJIOCKOCTH MHOXECTBA PEIICHHH YpaBHEHUH M HEPaBeHCTB C | 4 2,3

JBYMsI IEPEMEHHBIMU U UX CUCTEM.

[Tpuxnanueie 3anaun. [IpuMeHeHHe MaTEMAaTUYECKUX METOJOB JJI PELICHUS COAEpKATeNIbHbIX 1,2

3ajjad U3 pa3IMuyHbIX 001acTel HayKu U MpakTHKH. PeleHne HepaBeHCTB ¢ OJHON MEPEMEHHOM.

Pemenne HepaBeHCTB METOJOM HHTEpPBAJIOB. PelleHHe paluoOHaIbHBIX, HppalMOHAIbHBIX,

NOKa3aTeJbHbIX, JIOTAPU(YMUIECKUX U TPUTOHOMETPUUECKUX HEPABEHCTB. 3

CamocrosiTesibHas padora 2

Brimonnenue pomamHero 3amanHuss no Teme 13.2. JlokazarenbcTBO HepaBeHCTB.Pemienue

YPaBHEHHI M HEPABEHCTB C ABYMs IepeMeHHbIMU. HepaBeHcTBa ¢ napamerpamu. Mccnenosanue

YpaBHEHUU U HEPABEHCTB C IapameTpaMu. BbllloIHEHHE UCCIIEI0BATENBCKOIO MIPOEKTA O TEME:

«['padmueckoe perieHre ypaBHEHUIH U HEPABEHCTBY.

IIperdk3ameHanMOHHAA KOHTPOJIbLHasI padora. 2 3

Hroro: obs13aTeIbHBIX 234

MAaKCUMAJIbHBIX: 248

J1sl XapaKTepUCTUKN YPOBHSI OCBOCHHsS y4eOHOr0 MaTepualla UCIOJIb3YIOTCS CIeyIole 0003HaYeHUs:
1. — 03HaKOMUTENIbHBIN (y3HaBaHHE paHee U3YYEHHBIX 0ObEKTOB, CBOMCTB);
2. — penpoayKTUBHBIN (BBINOJIHEHHE ACSITEILHOCTH MO 00pasily, MHCTPYKIIMH WM MO PYKOBOJCTBOM)
3. — IpOAYKTHBHBIN (IUIAHUPOBAHHE U CAMOCTOSITEIHHOE BBHIIIOJTHEHUE IEATEIbHOCTH, pellieHHe TPOOIeMHBIX 3a1a4)
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3.YCJIOBUSI PEAJIN3AIIMU ITPOT'PAMMBI OBIIEOBPA3OBATEJIBHON YUEBHOU
JUCHUIIVIMHBI MATEMATHUKA: AJITEBPA U HAYAJIA AHAJIN3A; TEOMETPUSA

3.1. TpeGoBanuss K MUHUMAJIbHOMY MATEPHATbHO-TEXHUYECKOMYOOEeCIeYeHHI0 pean3aunu
0011e00pa3oBaTeJIbHOM TN CIUNINHbBI

Peanuzanus nporpamMmbl JUCHUILTUHBI TpeOyeT HANU4Yusl yueOHoro kabunera Mamemamuku.

[Tomemienne kabuHeTa yJI0BIETBOpsSET TpeOoBaHUSM CaHUTAPHO-AMUIEMHOIOTUYECKUX TPABUI U
HopmatuBoB (CaunlluH 2.4.2 Ne 178-02) m ocHameHO THUIOBBIM OOOpPYAOBaHUEM, YKa3aHHBIM B
HACTOAILIUX TPEOOBaAHUSX.

B kabOunere mMeeTcsi BO3MOXHOCTh OOECIIEYHTh CBOOOIHBIM JOCTYN K 3JIEKTPOHHBIM y4eOHBIM
MaTepuajgaM Mo MaTeMaTUKe, UMEIoIIHecs B CBOOOAHOM JlocTyne B cucteMe HTepHeT (31eKTpOHHbIE
KHUTH, TPAKTUKYMBbI, TecThl, Marepuansl EI'D u ap.) Bo Bpemst y4eOHOrO 3aHATUS U B IEPUOJ
BHEAYIUTOPHOM JIEATEIHHOCTH 00yYaIOIINXCS.

CoctaB  yyeOHO-Memoouueckoeo WM MaAmepuaibHO-MexXHUyecko2o O00ECIeUYeHUs] TMPOrpaMMbl
yueOHOM aucHuIuinHbl «MareMaTuka: aiaredpa M Hauyajda MaTeMaTH4YeCKOro aHalnu3a; TeOMETPHS»
BXOJISIT:

e MHOTO(QYHKIMOHANGHBIA KOMIUIEKC TMpenojaBarens (MyabTUMenuiiHoe 00opyaoBaHue,
IIOCPEACTBOM KOTOPOr0 YYaCTHUKHM 0Opa30BaTEIbHOIO IpoLecca MOT'YT IPOCMAaTpUBATh BU3YallbHYIO
nH(OpPMALIHIO 10 MAaTEeMAaTUKE, CO3/1aBaTh MIPE3EHTAINH, BUICOMATEPHAIIbI, UHBIE TJOKYMEHTHI);

L4 HarjisiaHbIC nmocoous (KOMHJ’IGKTH y‘le6HHX Ta6J'II/II_I, I1J1aKaToOB, )II/II[aKTI/I‘IGCKI/Iﬁ MaTCpHrail;
MOJACIIN MHOTI'OTPAHHHUKOB U TCJI BpAlICHHUA U I[p.);

L4 I/IH(1)OpMaI_II/IOHHO—KOMMYHI/IKaTI/IBHbIe CpCacTBa,
L4 OKPAaHHO-3BYKOBBIC HOCO6I/I${;

® KOMIUIEKT TEXHHYECKOW JOKYMEHTAllMM, B TOM 4YHCII€ IaclopTa Ha CpeACTBa OO0y4eHMs,
WHCTPYKIIMHU TI0 X UCIIOJIb30BaHUIO M TEXHUKE 0€30TIaCHOCTH;

e OubOnuoteunslii Goua (yueOHuku, yuedOHo-MeTonuyeckue komiuiekTol (YMK), cripaBouHuKH,
HAYYHO-TIONYJISIpHAs.  JIUTEepaTypa, KOTOpbIe OOECHEYUBAIOT OCBOCHHE Y4YeOHOW JUCIUTLTUHBI
«Marematuka: anredpa W Hayajlla MaTeMaTHYECKOTO aHalM3a; Te€OMETPHs», PEKOMEHIOBAaHHBIC MU
JONYUIEHHbIE JUISI MCIIOJIb30BaHUSI B NPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3ALUSAX,
peanu3yomux 00pa3oBaTeNbHYI0 POTPaMMy CpPEIHEro odmero oOpa3oBaHus B MpeesiaX OCBOCHUS
OIIOII CIIO nHa 6a3e 0CHOBHOTO 00111eT0 00pa30BaHuUs).

3.2. Y4yeOHO-MeTOOAMYECKMII KOMILIEKC 0011e00pa3oBaTe/IbHOIy4e0HOH JUCHUILINHBI,
CHCTEeMATH3UPOBAHHBIN 10 KOMIIOHEHTAM

HopMmaTtuBHas JokyMeHTaIusl.

Pabouas nporpamma.

@DOH/T OLIEHOYHBIX CPEJICTB.

[Tepeuens CPC (caMocTOsTENbHOM pabOTHI CTY/ICHTOB).

MeToauueckre yKa3aHHs IO BBIMOJTHEHUIO BHEAYIUTOPHOM CaMOCTOSITENBHON pabOThI
CTY/ICHTOB.

MeTtoauueckre yKa3aHus 10 COCTaBICHUIO MPE3EHTAINH 110 MaTEMaTHKeE.

MeTtoudeckue yka3aHus MO BHIMIOTHEHUIO UCCIIEI0BATENbCKON paboThl IO MaTEMATHKE.
MeTtonudeckue yka3aHus 10 TOrOTOBKE JOKJIa/1a [0 MaTeMaTHKe.

Mertonuyeckue ykazaHus 1mo padote Haj pedepaTom.
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3.3. UnpopMauMOHHO - KOMMYHHUKAIIMOHHOE 0o0ecriedyeHue 00yuyeHusl.

Ilepeyennb pexoMeHyeMbIX y4eOHBIX H31aHUH,

OcCHOBHBIC HICTOYHUKHU:

1. Hukonsckuit C.M. Anrebpa u Hauajga MaTeMaTHYECKOro aHanu3a. YdeOHuk 10
kiacca. [Ipocsemnienue-2014.-428c.

2. Scrtpedor A.B, CycmoBa U.B, KopukoBa T.M. Meroanka mpemnogaBaHus
MaTE€MAaTHUKHU: TEOPEMBI U clipaBouHbIe MaTtepuaibl. FOpaiiT-2019.-194c.

)_IOHOJIHI(ITCJILHLIC HCTOYHUKMU:

1. Amumos II.A. u np. Anre6pa u Havana ananuza. 10 (11) k1. — M.: 2014

2. bammmakoB M.U. Maremaruka. COOpHHK 337129 MPO(HILHON HAMPABICHHOCTH: yue0. mocobue. —
M.: 2014

3. bammmakoB M.U. Coopuuk 3a1a4: yued. mocodue (6a30BbIid ypoBeHB). 11 Ki1. —

M.: 2014

4.boromonoB H.B. Maremaruka: y4e6. mist ccy3oB /H.B.boromonos, I1.1.Camoiinenko.-5-¢ u3.,
crepeotutl. - M.: JIpoda, 2014-395, [5] c.: ni.

5. boromosnoB H.B. COOpHHK MUIaKTHYECKHUX 3a/IaHUH 110 MaTeMaTHKE:

yue0. nocobue ams ccyzoB /H.B.boromonos, JI.FO.Cepruenko. — M.:[Ipoda, 2013

6. Anrebpa w Havama amanmuza. 10-11 wn: B aByx wactax. Y. 1: Vuel.mwiso0meoOpaszosar.
yupexaenuii / Mopakosud A.I'. — 5-e u3g. — M.: Muemosuna, 2014. — 375 c.: un.

7.Anreb6pa u Hadana anamusa. 10-11 xn.: B aByx wactax. Y. 2: 3amaunuk mis oOmieoOpas3oBar.
yupexkaenuii / A. I'. Mopakosuu, JI. O. Jlenumena, T. A. Kopemkosa, T. H. Mumycruna, E. E.
Tynbuunckas; [Tog pea. A. I'. Mopakosuua. — 5-e uzn. — M.: Muemosuna, 2014. — 315 c.: mi.

8.b.M.lBneB u ap.Jlunaktuueckue Marepuaiabl «Anredpa M Hayama aHanmzan,10-11xm, M.:
[Ipoceemienue, 2014

9.5.1".3uB/lunaktrueckuii Mmarepuan no reometpuu, 10-11xma., M.: [Ipocsenienue, 2014

10. Jlanasa, A.A. Maremaruka. - M.: ®OPYM: UH®PA, 2014..

HNHTepHEeT-pecypcehbl:

http://school-collection.edu.ru — >nexTpoHHbI yueOHUK «Martemarnka B mikosne, XXI Bex».
http://fcior.edu.ru - nHPOpPMaITMOHHBIE, TPEHUPOBOUHBIE M KOHTPOJIbHBIE MaTEPHAIBL.
www.school-collection.edu.ru — enunas xonnexuus [{uppoBbix 00pa3oBaTEIbHBIX PECYPCOB

4. KOHTPOJIb 1 OILIEHKA PE3YJIbTATOB OCBOEHI{IHOBH_[EOBPA3OBATEJII)HOI71
YYEBHOW JUCHOUIIIMHBIMATEMATHUKA: AJITEBPA MU HAUYAJIA AHAJIM3A;
IF'EOMETPUA

KoHTponb U olleHKa pe3yinbTaToB OCBOEHUS Y4eOHOH NMCIUIUIMHBI OCYIIECTBISETCS B MpoIlecce
MPOBEJCHUSI TPAKTHUECKUX 3aHATUH, TECTUPOBAHHUSA, a TAaKXKe BBIOJHEHUS O0O0yJalomUMUCS
VHIUBUYAIbHBIX 33JJaHUI, IPOEKTOB, UCCIEIOBAHHIA.

PesynbTaTsl 00yyeHus @®opMbl W MeTOAbl KOHTPOJIA W OLECHKH
(0CBOCHHBbIC YMEHHUS1, YCBOCHHbIEC 3HAHUS) pe3yabTaToB 00y4eHH s
Ymenus:
[TpoBOAMTH TOXKIECTBEHHBIE MTPEOOPA30BAHUS
BBIDQXEHHUM,  COAEpXkAllUX  CTENEHHbIE, | PeleHne ynpakHeHU Ha ypoKe, BHEayJIUTOpHas
MoKa3aTeJIbHbBIC, norapupMUIecKre U | camocTosiTenbHas paboTa, KOHTPOJIbHAs padoTa.
TPUTOHOMETPUYECKHE (DYHKIIHH.
Crpouts rpaduxu CTENIEHHO, .

. . Pemenue ynpaxkHeHHil Ha ypoke, BHeayIUTOpHas
NI0Ka3aTeNNbHOMH, JorapupmMuIecKont u

. caMmocTosiTeNnbHast padora.

TPUTOHOMETPHUECKUX (QYHKITHII.
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Pemars MPOCTEUIIINE ypaBHEHUS u
HEpPaBEHCTBA,  COJEpXkAIIUE  CTEIECHHBIE,
MOKa3aTebHbIE, norapudmuyueckre u

TPUTOHOMETPUYECKHE (DYHKITHH.

PewmreHne ynpakHeHHM Ha YpOKe, BHEAyIUTOpHas
caMOCTOSATeNIbHAsI paboTa, KOHTPOJIbHAs padoTa.

N3o0paxarh reomeTrpuyeckue (GUrypsl Ha
YepTexKe M MPOU3BOJUTH  MPOCTEHIINE
MOCTPOCHHUS Ha TUIOCKOCTH.

Pemenne ynpakHeHHMM Ha YpOKe, BHEAyIUTOpHas
caMmocTosTeNbHas padoTa.

BrinonaHsITh orncpanvu Had BCKTOpaMHU U
MIOJIL30BAaThCSI CBOMCTBAMU ITHUX onepaunﬁ.

Pemenne ynpakHeHHMM Ha ypOKe, BHEAyIUTOpHas
caMoCTOsiTeNIbHas paboTa, KOHTPOJIbHAs paboTa.

3HAHUSA:

CaoiicTBa apuUPpMETHUECKOTO KopHs | Perienue yrnpaxHeHUH Ha ypokKe, BHEAyIUTOpHAs
HATYpaJILHON CTETICHHU. camoCTosITelIbHAsE paboTa, KOHTPOJIbHAs paboTa.
CBoiicTBa  CTEMEHH C  pAllMOHAIBHBIM | PellicHHe yIMpaKHEHHH Ha ypOKe, BHEayJIUTOpHAs
TIOKa3aTeJIeM. CaMOCTOsITeNIbHAsE PaboTa, KOHTPOJIbHAS PaboTa.
CpoiictBa  jorapuMOB ¥ OCHOBHOE | PelieHue ynpakHeHHH Ha YpOKE, BHEAyIUTOpHAs

J'IOl"apI/I(bMI/I‘ICCKOC TOXKACCTBO.

camocTosTeNIbHas paboTa, KOHTpOJIbHAs paboTa.

OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBL.

Pemenne ynpakHeHHMH Ha YpOKe, BHEAyIUTOpHas
caMoCTOsiTeNIbHasi paboTa, KOHTPOJIbHAs padoTa.

Tabmuna
byHKIHIA.

IMPOU3BOAHBIX SJICMCHTApPHBIX

Pemenne ynpakHeHHH Ha ypOKe, BHEAyIHTOpHas
caMoCToOsiTeNIbHasi paboTa, KOHTPOJIbHAs padoTa.

AKCHOMBI CTEPEOMETPHUH.

Pemenne ynpakHeHHH Ha ypOKe, BHEAyIHTOpHas
caMoCToOsiTeNIbHasi paboTa, KOHTPOJIbHAs padoTa.
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5. OcoGenHOCTH OCBOCHHSI pado4eii MPOorpaMMbl

HHBAJIUAAMHU U JITUIHAMH C OrPAHNICHHBIMHA BO3MOKHOCTAMM
Ananranust  paboueit mporpamMmel  gucuuiimHEel OI'C3.05 Mertonsl uccienoBaTeNbCKOM
paboTBl TMPOBOAWUTCS TMPH peaju3alMd AJalNTHBHOH 00pa3oBaTeNbHON MpOrpamMMbl —
IIporpamMmbl MOJATOTOBKM CHELUAIMCTOB CpeJHEro 3BeHa Imo crnenuanbHoctH 34.02.01
CecTpuHCKOE A€70 B IensaX oOecrneyeHHus NpaBa HHBAJIUAOB M JIMI C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsl Ha IMOJIydeHHE NpOo(ecCHOHATBLHOrO O0pa30BaHUsA, CO3JAHUA
HEOOXOJUMBIX ISl TIOJyYEHHUsS] CpPeAHEro MpoeCcCHOHATBLHOrO 00pa3oBaHUsS YCIOBUH, a
Tak)ke 00ecreyeHus JOCTUKEHHS 00yJaloIMMUCs HHBAJIMAMH U JIUI[AMH C OTPaHUYE€HHBIMU
BO3MOXHOCTSIMH 3/I0POBbsI pE3yJIbTaTOB (JOPMHUPOBAHUS MPAKTHIECKOTO OTBITA.

Qobopyooeanue yuebno20 Kabunema 0711 CAMOCHOAMENbHOU PAGOMbL 00YUAIOUWUXCA 0N
o0yuarwuxca ¢ paznudHbIMu 6UOAMU 0ZPAHUYEHUS 300POGbA.
OcHaienue kaOUHETa camocmosmenbHou pabomsl 00yuawuxcs B COOTBETCTBUH C II.
3.1. 1OMKHO OTBEYaTh OCOOBIM OOpa30BaTEIbHBIM MOTPEOHOCTSIM 00YYAIOIIUXCS MHBAIHUIOB
U JIMI C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 370pOBhsi. KaOuWHET JOKeH OBITh OCHAIICH
o0opysoBaHWEM M Y4e€OHBIMM MECTaMH C TEXHUYECKUMHU CpEACTBAMH OOYy4eHUS Ui
00yJaroumxcs ¢ pa3IMuHbIMU BUJAMU OTPAHUYCHUH 3/0POBbSL.
KaGuner, B KOTOpOM 00ydYaroTcsi NMlla C HapyIIEHHWEM cllyXa JOJKEeH OBITh 000pyIOBaH
paluOKIacCOM, KOMIIBIOTEPHOW TE€XHHUKOHM, ayJIMOTEXHHUKOH, BUJICOTEXHUKOM, JIEKTPOHHOMN
JIOCKOM, MYJIbTUMEIUMUHON CUCTEMOIA.
Jnsa cnaboBuagmux oOydaromuxcs B KaOMHETe MpeayCMaTpPUBAIOTCS MPOCMOTP YJaJICHHBIX
O0OBEKTOB IPHU IMOMOIIM BUJEOYBEIMUUTENECH AJ1 YAAJIEHHOTO IMPOCMOTpA, HUCIOJIb30BAHHE
BpaiineBckoil KOMIBIOTEPHOM TEXHUKH, OHIIEKTPOHHBIX Iy, MPOrpaMM HEBU3YaJIbHOIO
JIocTyna K MHPOPMAIUU, TEXHUYECKUX CPEICTB MpUEMa-Tiepeaadn yaeOHo nHpOpMaIuu B
JTOCTYMHBIX opmax.
Jiis o0yvaromuxcst ¢ HapyIlIeHHeM OTIOPHO-/IBUTATEIBHOTO anmnapaTa KaOMHET JOJKEH OBITh
000py/10BaH NEPEIBUKHON PETyTUPYEMOM mapTon
BrlimeykasanHoe OCHaIlEeHUE YCTaHABIMBACTCSA B KaOWHETE MPU HAIMYMKA OOYYAIOIIMXCS T10
aJaNTUPOBAHHON O00pa30BATEIBHOM MPOTrpaMMe C YYETOM HMEIOIIErocs TUIa HapylIeHUN
3I0POBBS Y 00yUarOIIerocs.
Hughopmayuonnoe u memoouueckoe odecneuenue 00yuaromuxcs
Joctyn ¥k WHQOPMAIMOHHBIM U OHOIMOrpaduuecKuM pecypcaMm, yKa3aHHbIM B 1. 4.2.
paboyeil mporpaMmbl, JOJDKEH OBITh MpeAcTaBieH B (opMax, aJanTUPOBaHHBIX K
OTPAaHUYEHUSM 3/I0pOBbsS  OOYYAIOIIMXCS HHBAIMIOB W JIMIl C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH 37J0POBbSI:
Jlis nun ¢ HapyIIeHUs MU 3peHus (He MeHee OJHOTO BUJIA):
- B MI€YaTHOH (popMe YBETHMUYEHHBIM HIPHUPTOM;
- B (hopMe IIEKTPOHHOTO JOKYMEHTA;
- B (hopme aynuodaiina;
- B [I€YAaTHOM (opMe Ha A3BIKE
bpaiiisa. [{s un ¢ HapyIIeHUsAMHU CIlyXa:
- B [IeYaTHOM (opme;
- B (hopMe PIIEKTPOHHOTO JTOKYMEHTA.
Jl1st i1 ¢ HapyIIEHUSIMUA OTTIOPHO-ABUTATENILHOTO armapara (He MeHee OJHOTO BUIA):
- B MIe4yaTHOH Qopme;
- B ()OpMeE AIIEKTPOHHOIO JOKYMEHTA;
- B popme ayauodaiina.

I[JBI JiiI ¢ HCPBHO-IICUXWUYCCKUMHU HAPYHICHUAMU (paCCTpOﬁCTBO AYTUUYCCKOTO CIICKTpa,HAPYHICHUC

MICUXUYECKOTO Pa3BUTH) (HE MEHEE OJHOTO BUIA):
- WCITOJIh30BAHUE TEKCTA C UILTFOCTPAIUSIMU;
- MYJIbTUMEINITHBIE MAaTEPUAIIBI.

Bo BpEMA CaMOCTOSITCIILHOM IIOATOTOBKU O6yanOHII/IeC$I HHBaJIWAbl MW JIMOa C
OrpaHM4YC€HHBIMH BO3MOXXHOCTSAMM 300POBbA TOJI>KHBI OBITE 0OecTIeUEHBI JOCTYIIOM K C€TH HHTepHeT.
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Dopmol u MemoObl KOHMPOJIA U OUEHKU PE3YIbIMAMo8 00yueHus
[Ipumensiemble mpu peanusanuu paboueil mporpammel aucuuiinabel OI'CD.05 Mertoabt
UCCIIEIOBATENIbCKUX JAUCHUIUIMH (OPMBI M METOIBl KOHTPOJS NPOBOJATCS C  YUETOM
OrPaHUYEHUSA3/I0POBbs 00yUaIOIIUXCSL.
[{enbro TEKYIIET0 KOHTPOJIS SIBJISIETCSI CBOEBPEMEHHOE BBISIBICHUE 3aTPYAHEHUN U OTCTaBaHUS,
00yyYaromerocsi ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/I0pOBbSl M BHECEHHE KOPPEKTHUBOB B
Y4eOHYIO JIeATEITHHOCTD.
dopMa NPOMEKYTOUHOW aTTECTAlMM YCTAHABIMBAETCS C YYETOM HWHAMBUAYaJIbHBIX
NCUXO(PHU3MUECKUX O0COOEHHOCTEH O00ydyaromuxcsi WHBAIMIAOB M JIMII C OTPaHUYCHHBIMU
BO3MOKHOCTSIMHM 3/10pOBbsl (yCTHO, NMCbMEHHO Ha Oymare, NMHMCbMEHHO Ha KOMIIbIOTEpE, B
(dbopmeTecTHPOBAHUSA U T.I1.).
IIpu mpoBeneHMH NMPOMEXYTOUHOM arrecTanuu oOydarolmieMycs NpeAoCTaBIseTcs BpeMs Ha
MOJTrOTOBKY K OTBETY, yBEIMYEHHOEe He Oosee 4eM B TPHU pasza, YCTAHOBJICHHOTO IS
MOJIrOTOBKH K OTBETY 00y4arOIIKUMCS, HE UMEIOIUM OIPaHUYEHUH B COCTOSHUU 30POBBSI.
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Ipuiaoxkenue 1
MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU PECINIYBJIMKHU UHI'YHIETUSA

YacTHoe npodeccnoHaIbHOE 00pa3oBaTe/ibHOE YUpeKIeHue

«COHI/IaJIBHO-HeI[aFOFH‘IeCKHﬁ KOJIJICIAD

YTBEPXJIEHA
B COCTaBe 00pa30BaTEIbHOMN MPOrpPaMMBbI
IEeaJarortycCKuM COBETOM
ot 21 utons 2021 r., mpotokos Ne 9.

®OHJA OHEHOYHBIX CPEACTB

no ydeonou nucuunimne OY/1.04 Marematuka.
o YcTHBIN ompoc.
Bompocsl misi  ycTHoro ompoca oOyvaromuxcess no aucuumuinde OY/1.04
MaremaTuka.
1. Ilesnble n panmoHaIbHBIE YHCIIA
2.JleCTBUTEIIbHBIC YHCIIA.
3.ApudmeTnueckuii KOpeHb HATyPaTbHOMN CTETICHHU.
4.CreneHs C pallMOHAIBHBIM U JIEUCTBUTEIBHBIM MTOKA3aTEISIMU, U UX CBOMCTBA.
5.I1peobpazoBanue BhIpAKEHUH C MPUMEHEHUEM CBOMCTB apu(METHUECKOTO KOPHSI.
6.IIpeoOpa3oBanre BBIpAKCHUN C TMPUMEHEHHEM CBOMCTB CTEIICHH C PaIlliOHAIbLHBIM
IIOKa3aTeJIeM.
7.IlokazarenbHast pyHKIIMS, €€ CBOWCTBA U rPadUK.
8. [loka3arenbHbIE YpaBHEHUSI U HEpaBeHCTBA. CUCTEMbI TOKA3aTENbHBIX YPABHEHUN U
HEPABEHCTB.
9.JlorapuMsl 1 UX CBOMCTBA.
10.lecsaTuanble U HATYpaJIbHBIC JTOTaPU(PMBI.
11.Jlorapudmudeckas GpyHKINS, CBOWCTBA U TpaduK.
12. Jlorapudmuueckrue ypaBHEHUSI.
13. Jlorapudmudeckre HepaBeHCTBA.
14.Pannannas mepa yria. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCIIA.
15.0cHOBHBIE TPUTOHOMETPUUECKHE TOXKAECTBA, (POPMYJIbI IPUBEICHUS.
16.ITpeoOpa3zoBaHue  TPUTOHOMETPUYECKUX  BBIPAKEHUNU. TpPUTOHOMETPUUYECKUE
YpaBHEHHS.
17. Tpuronomerpuueckue GyHKINU, UX CBOWCTBA U TpapuKu
18.YeTHOCTh, HEUETHOCTD, IEPUOAUYHOCTh TPUTOHOMETPUUECKUX (DYHKIIHM.
19.06patHbie TpUroHOMETpUIecKue QyHKIIUU.
20.IlpeoOpa3zoBanus CyMMbl TPUTOHOMETPUYECKUX (PYHKIUI B MPOU3BEICHUE W
MIPOU3BEACHUE B CYMMY
21.IlpeobpazoBanue NPOCTEHIIMX TPUTOHOMETPUUECKHUX BhIPAKECHUH.
22 Ilpocreiinne TPUrOHOMETPUUECKNE YPABHEHHUS.
23.CgoiicTBa QyHKIIMU Y = COS X U €€ rpaduK.
24.CpoiicTBa QyHKIHMH y = sin X U ee Tpaduk.
25.CpoiicTBa QyHKIMHA y = tg X U y = ctg X.
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26.ITpousBoanas ¢pysnkiuu. [IponsBoaHas creneHHON GyHKIINU.

27.I'eOMETpUYECKU CMBICI IPOU3BOJTHOM.

28.Bo3pacranue u yobiBaHue QyHKIIUU.

29.9xcTpemMyMbl QYHKITHH.

30.ITpumeHeHrE NPOU3BOIHOM K TOCTPOCHUIO (yHKIIUH.

31.Bropas npousBojHasi, €€ F€OMETPUUECKHUI CMBICI.

32 .IlpaBuna nuddepeHnnpoBaHusl.

33.I1pou3BoAHASI HEKOTOPBIX JIEMEHTAPHBIX (DYHKIIHIA..

34 HauOounbliee © HaUMeHbIlIee 3HaYeHUS (PYHKLIUU.

35.I1epBooOpa3Has GyHKIHS U HEONPEACICHHBIM HHTErpall.

36.I1paBuna HaxoXIeHUS IEPBOOOPA3HBIX.

37.11nomanb KpUBOJIMHENHON TpANEUA U UHTErpal.

38.BbrunciieHue miomaeil ¢ moMoIbl0 HHTETPaIoB.

39.BpIunciieHrEe HHTETPAJIOB.

40.IIpumeHeHre MPOU3BOIHOM U MHTETPAJIOB K PEIICHUIO 3a4a4.

41.OnemeHTbl KOMOMHATOPUKHU. Pa3menienus, mepecTaHOBKU U COYCTaHMUSI.
42.®opmyna ounoma Hrrorona. Tpeyronbpuuk [lackans.

43.Teopust BEpOATHOCTEN.

44 YucnoBble XapaKTEPUCTUKU CIIyYailHOW BETUUUHBI.

45.251eMeHThl MaTEMaTUUYECKOU CTaTUCTUKH.

46.Tabnuiipl, TMarpamMmbl, rpaduxu.

47. AKCMOMBI CTEPEOMETPUU U UX CBS3b AKCHOMAaMU TUIAHUMETPHUH.

49 IlpsiMble M IUIOCKOCTH B MpOCTpaHcTBe. llapaminenbHOCTh NPSIMBIX, HPSIMON U
IJIOCKOCTHU B MMPOCTPAHCTBE.

50.1Ipu3Hak napamienabHOCTH II0ckocTel. CBoiCTBa MapasuieNbHbIX IJIOCKOCTEH.
51.1lepnennukynsipHble OpsiMble B mpocTpaHcTBe. I[Ipu3HaK NepneHIuKyJIsSpHOCTU
NPAMOM U INTIOCKOCTH

52 .IlepneHauKyJsip U HaKJIOHHasA. TeopeMa o Tpex NeprneHIuKyIsIpax.

54.JlexapToBa cuctema KOOpAHHAT. PaccTosiHuEe MEXly TOUKaMHU.

55.BekTopsl B IpoCcTpaHCTBE. JIeMCTBUS Hal BEKTOPaMHU B IPOCTPAHCTBE.
56.J1Byrpanssiii yroi. MHororpanuselie yribl. MHororpanauku. I[Ipusma. M3mepenus B
reoMmetpund. OOBEMBI MHOTOTPAaHHHUKOB. [Lomians MOBEpPXHOCTH MHOTOTPAHHHKOB U
TEJ BpalleHUsI.

57 Iapannenenunen. Ky6. [lupamuna. IlpaBunbHbie MHOTOTpaHHUKHY.

58.Tena Bpamenus. Humunap. Konyc. O6wvembr Ten Bpamenus. lap u cdepa, ux
CEUYEHUS.

Kpurepuu oueHUBaHUA YCTHBIX OTBETOB 00YUYAKOIIMXCS M0 YUeOHOH TUCUMILIHHE
OVY]1.03 MaTtemaTuka

Oyenxa «omauunoy (3) evlcmasnsemcs, eciu 00Yy4arWUIC.:

MOCJIeA0BaTEbHO, YETKO, CBSI3HO, 0OOCHOBAaHHO M 0€30IIMOOYHO H3JIaraeT y4eOHbIN
MaTepuay, JaeT OTBET B JIOTMYECKOW TMOCJIECIOBATEIHPHOCTH C HCIOIb30BaHUEM
MPUHATONU TEPMUHOJIOTHH;
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MOKAa3bIBaeT IIOHMMAHWE CYIIHOCTH pAcCMAaTPUBAEMbBIX TMOHATUM, SBIECHUN U
3aKOHOMEPHOCTEM, TeOpeM, B3aUMOCBSI3€; YMEET BBIJICIATh TJIABHOE, CAMOCTOATENHHO
MOJITBEPKJIaTh OTBET KOHKPETHBIMU MTpUMepamMu, (pakTamu;

CaMOCTOSITENILHO aHAJM3UpyeT U 0000IIaeT TEOPEeTUYECKUIl MaTepual, pe3yJbTaTbl
MIPOBEICHHBIX HAOJIO/ICHUN U OIBITOB; CBOOOHO YCTaHABIIMBAECT MEXIPEIMETHBIC (HA
OCHOBE paHee MPUOOPETEHHBIX 3HAHUIN) U BHYTPUIIPEIMETHBIE CBSI3HU;

YBEPEHHO U 0€30IIMO00YHO MPUMEHSET MOJTyYeHHbIC 3HAHUS B PEIICHUH HOBBIX, paHee
HE BCTPEYABIIMXCS 3a/1a4;

u3jaraeT y4eOHbIM MaTepuan JTUTEPaTypHBIM SI3bIKOM; MPABUIBHO U OOCTOSTEIBHO
OTBEYAET Ha JOIMOJHUTENbHbBIE BOIIPOCHI MTPEToaaBaTess;

palMOHAIBHO MCMOJB3YET HArfsiHbIE MOCOOMs, CIPAaBOYHBIE MaTepHalbl, YYCOHUK,
JOTIOJIHUTENIBHYIO ~ JIUTEPATypy, NEPBOMCTOYHUKH; MPHUMEHSET YIOPSJIOYCHHYIO
CUCTEMY YCIIOBHBIX 0003HAUeHMI NMPU BEICHUM 3aIMUCEH, COMPOBOXKIAIOIIUX OTBET;
uMeeT HeoOXOoJUMble HaBBIKM pPabOTBl ¢ TpuOOpaMH, YepTEeKaMH, CXeMaMu H
rpaduKaMu, COIMyTCTBYIOIINMU OTBETY;

JOMyCKaeT B OTBETE€ HEJOYEThbl, KOTOpbIE JIETKO HCHpPaBIsieT MO TpeOOBaHUIO
Mperno1aBaTers.

Oyenxa «xopowioy (4) evicmasnsaemcs, eciu 00y4arOWUNCA.:

MOKA3bIBACT 3HAHUE BCET0 U3YUYEHHOTO Y4eOHOr0 MaTepHana;

JlaeT B OCHOBHOM IPAaBWJIbHBIM OTBET; y4eOHBIN MaTepual u3jiaraeT B 000CHOBaHHOMN
JIOTUYECKOHN TMOCIIE0BATEIIFHOCTH C MPUBEICHUEM KOHKPETHBIX MPUMEPOB, MPU ITOM
JOITyCKaeT OJIHY HerpyOyro omMOKy win He OoJiee ByX HEIOYETOB B UCIOJIb30BAHUU
TEPMHUHOJIOTUH Y4eOHOTO MpeaMeTa, KOTOPble MOKET HCIIPaBUTh CAMOCTOSITENILHO TPU
MTOMOIIIY TTPETO/1aBaTEes;

aHaMM3UpyeT U 0000IIaeT TEOpPeTHUECKUH MaTepuai, pe3yJbTaThl IMPOBEIECHHBIX
HAOJIOJICHUI U OTIBITOB C IOMOIIBIO MPENOoIaBaTes;

coOMI01aeT OCHOBHBIE MpaBUjia KyJIbTYPhl YCTHOM peud; MPUMEHSET YIOPSA0YCHHYIO
CUCTEMY YCJIOBHBIX 0003HAUEHUI NPU BEJCHUH 3aMUCEH, COTPOBOXKIAIOUINX OTBET;
Oyenxa «yoosnemeopumenvhoy (3) epicmasisiemcs, eciu 00YUaAOUUIC:
JIEMOHCTPUPYET YCBOEHHE OCHOBHOTO COJIEpKaHHS yd4eOHOTO Marepuaia, HMEeT
po0eJbl, HE MPETSITCTBYIONINE JaTbHEHIIIEMy YCBOCHHIO yUeOHOTO MaTepurarna;
MPUMEHSET TOJIyYCHHBIC 3HAHHSI TPU OTBETE HA BOIPOC, AHAIM3E MPENIOKEHHBIX
CUTyaIuii 1o o0pasiy;

JIOTTYCKAeT OMIMOKHU B MCTIOJIB30BAHUH TEPMUHOJIOTHH YIEOHOTO MPEIMETA;
MOKA3bIBACT HEJOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTACTHHBIX 3HAHUM W YMEHUH;
BBIBOJIBI M 0000IIIEHNS apTYMEHTUPYET ¢1a00, T0MyCKaeT B HUX OIINOKU;
3aTpyAHSCTCS TpH aHaimM3e W O0000mIeHMH YydeOHOTO Marepuana, pe3yIbTaToB
MIPOBEJICHHBIX HAOIIOIEHUH U OTIBITOB;

JaCT HEMOJHBIE OTBETHI HA BOIPOCH WJIM BOCIPOU3BOAUT COJACp)KaHUE paHee
MPOYUTAHHOTO Y4E€OHOT0 TeKCTa, c1ab0 CBSI3aHHOTO C 3aJJaHHBIM BOIIPOCOM;

Oyenka «Hey0osiemeopumenvHoy (2) vicmasisiemcs, eciu 00YyUaroWuiics.

HE PacKpbUI OCHOBHOE COJIepKaHMEe yd4eOHOro Marepualia B MpejesiaX MOCTaBICHHBIX
BOIPOCOB;

HE yMeeT MPUMEHSTh UMEIOIINECs] 3HAHUS K PEeIICHUIO0 KOHKPETHBIX BOPOCOB M 3a7a4
1o obOpasiry;

JIOTyCKaeT B OTBETE 00Jjiee IBYX IPyOBIX OIMUOOK, KOTOPHIE HE MOYKET UCIIPABUTH JaKe
MIPH [TOMOIIH TPENO/IaBATEIS.
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10.

1.
12.
13.
14.
15.
16.

CamocrosiTeqibHast padora

o yueoHnou mucrurinae OYJ1.03 Martemaruka

10 TeM€ «DJIEMEHTBI TEOPUU BEPOSITHOCTEID.

Bapuant 1

CKoJIbKUMH CIIOCOOAMHU MOKHO COCTaBUTh TPEXIBETHBIA MOJOCATHIN (prar, ecnu
UMEETCSl MaTepUall 5 pa3InYHbIX 1[BETOB?

CKOJIbKO YETBIPEX3HAYHBIX YHUCETT MOXKHO COCTaBHTh 3 mudp 1,2,3,4 mpu ycioBuH,
YTO KakJas Hudpa MOKET COACPKATHCS B 3aMKMCH YUCIIA JTUIIb HEUETHOE YUCIIO pa3?

3. Pemute ypaBHeHUE .

4. U3 xonoabl B 36 KapT BHITACKUBAIOT JABE KapThl. KakoBa BEpOSTHOCTH M3BJIEUb IIPU
3TOM 2 Ty3a?

BapuanT 2

1. B saxr-xnyb6e coctour 9 wuyenoBek. M3 HHMX Hamo BbHIOpaTh mpeacenateds,
3aMecTHUTENs, cekpeTapst v kazHayesi. CKOJIbKUMH CTIOCOO0aMU 3TO MOXKHO ClieaTh?
CKOJIbKO YETBIPEX3HAYHBIX YHUCENT MOXKHO cocTaBUTh w3 mudp 1,2,3,0 mpu ycioBuw,
4TO Kaxaas nudpa MOKET COJIEP>KaThC B 3aIMCH YUCIIa Wb 1 pas?

Pemure ypaBHeHue .

N3 konogsl B 36 KapT BBITACKMBAIOT TpU KapThl. KakoBa BEpOSATHOCTH TOTO, YTO BCE
OHHU TY3bI?

TemMbl ONIOPHBIX KOHCIIEKTOB:

MaremaTuka B HayKe, TEXHUKE U MPAKTUYECKOU IeATEIIbHOCTH.

lempie w pamuoHanbHBIE Yucha. JleicTBuTenbHBIE uuncaa. [IpubmmkeHHBIC
BblunciieHus. OmpeneneHre KOMIUIEKCHOro uwucia. CBoilcTBa omnepauuu  Haj
KOMIUIEKCHBIMU YUCJIaMHU.

Apudmernueckuii KopeHb HartypaibHOW creneHd. Kopan u  crenenu. KopHu
HaTypaJbHOM CTENIEHU U3 YNCIIA U UX CBOMCTBA.

Crenenn C palMOHAIBHBIMM TOKa3aTelssMM M WX CcBoMcTBa. (CTenmeHn ¢
NEUCTBUTENIbHBIMU  TOKa3aremsiMu. (CBOWCTBa CTENEHW C  JICMCTBUTEIBHBIM
MOKA3aTeJIEM.

Omnpenenenue cTeneHHOM PyHKINM, €€ CBOMCTBA U TpaduK.

NppanmonanbHble ypaBHEHUS 1 HEPABEHCTBA.

Omnpenenenne nokazarenbHou QyHKIMY, €€ cBoiicTBa U Tpaduk. Yuco e.
IToka3zatenbHble ypaBHEeHUA. OCHOBHBIE IPUEMBI UX.

Hcnonp3oBanue CBOMCTB GyHKIIMU TIPH PEIICHUH MOKa3aTeIbHBIX YPABHEHUM.
[TokazarenbHble HEpaBeHCTBA. VIcmonbp3oBaHMEe CBOWUCTB (YHKIMU TIPU PEHICHUU
HEpPaBEHCTB. MeTo UHTEPBAJIOB.

CucTtemMbl NOKa3aTeNbHBIX YPAaBHEHHU U HEPABEHCTB.

Jlorapudm uncna. OcHoBHOE JorapupmMuyeckoe ToxkaecTBo. CBONCTBA Jorapu@moB.
JlecsiTuuHbIC U HATYpaJIbHbBIE JTOTapU(PMBI.

Jlorapupmuyeckas pyHKIMs, €€ CBOMCTBA, TpaduK.

Jlorapupmuueckue ypaBHeHHsl. OCHOBHbIE IPUEMBI UX PELICHUS.

Jlorapudmuyeckrue HEpaBEHCTBA.
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Hcnonp3oBanue CBOMCTB (YyHKIMU TPH PEHICHUHU JIOTapU(PMHUUECKUX ypaBHEHUH H
HEPABEHCTB.

Akcuomsbl ctepeoMerpur. B3anMHoe pacnonokeHue AByX NPsIMbIX B IPOCTPAHCTBE.
[TapannenbHOCTH NPSMOM U IIIOCKOCTH.

CkpenmBaronmecs npsiMble, yroia MEXAY IBYMs IPSIMbIMHU.

[TapannenbHOCTh TUIOCKOCTEMN.

Tetpasap, napaienenunen.

[leprieHIUKYJISIPHOCTh TPSIMBIX B MPOCTPAHCTBE, NEPHNEHAUKYJSAPHOCTH MPSIMON U
IUIOCKOCTH.

IlepnenauKyJIp U HAKJIOHHAS K TUIOCKOCTH, €€ MPOEKLHUS Ha IIIOCKOCTb.

Yroa Mexy IpsMOU U INIOCKOCTBIO.

Teopema 0 TpEX NMEPICHAUKYIISPAX.

JIByrpaHHbIii yroa. YTOJI MEXAY MIOCKOCTSMM.

[leprieHIUKYISIPHOCTD JIBYX IJIOCKOCTEH.

N300pakeHne mpocTpaHCTBEHHBIX (Uryp.

OCHOBHbBIE MOHATHSA KOMOMHATOPUKH.

®opmyna Ounoma Herotona. CBoiicTBa OWHOMHUHAIBHBIX  KOA()PHUIIMEHTOB.
Tpeyronbauk [lackans.

[IpssimoyronbHast (mekapToBa) cHUCTEMa KOOpAMHAT B HpocTpaHcTBe. Popmyia
PACCTOSIHUS MEXAY JBYMs TOUKAMM.

Bexkropsl. Koopaunatel Bektopa. PaBeHCTBO BEKTOPOB. C105K€HUE BEKTOPOB.
YMHOKEeHHEe BekTopa Ha uucio. CKalgpHOE MPOU3BEACHUE BEKTOPOB. YTOJ MEXKIY
BEKTOPAMH.

Kommutanapusie Bexktopsl. [IpaBuiio napasienenunena.

Pannannas mepa yrina. IIoBopoT Touku BOKpYr Hayana koopauHaT. CHHYC, KOCHHYC,
TAHT'€HC U KOTAHI€HC YKCIa. 3HAUYEHUS U 3HAKU 3HAYEHUM.

OcCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA. T pUroHomMeTpuueckre GyHKIUN YIIIOB O
U - 0.

@opMynbl ABOMHOrO M MOJOBUHHOrO yria. CHHYC, KOCUHYC W TaHI€HC CYMMbl U
pa3HOCTH ABYX yriioB. CyMMa U pa3HOCTh CHHYCOB U KOCHHYCOB.

DopMyIbl NPUBEICHUS.

ApKCUHYC, apKKOCHUHYC, apKTaHreHc uyucina. [Ipocreimne TpUrOHOMETPUUYECKHE
YpaBHEHHS.

Tpuronomerpuueckue ypaBHeHus. CriocOObI PEIICHUA.

[Ipocrelimume TPUrOHOMETPUYECKUE HEPABEHCTBA.

OyHKIMU. JJIeMEHTapHas CXeMa UCCIIeI0BaHUs (DYHHKIIHM.

[Ipenen pynkuum u HenpepbiBHOCTh. OgHOCTOpOHHKE Npesenbl. CBOKWCTBA MPEIeioB
(dyHKIUU.

OO6parHbie GyHKIIUU.

Tpuronomerpuueckne  QyHkiuu.  YETHOCTh,  HEUETHOCTh,  MEPHUOJUIHOCTH
TPUTOHOMETPUUYECKUX (QYHKIIUM.

CBoiicTBa PYHKIIMH Y = COSX U €€ rpaduK.

CpoiicTBa QpyHKIMH y = sinx U e€ rpaduk. CBoHCTBa PYHKIMH y = tgX U e€ rpaduk.
OOpartHble TpUroHoMeTpuueckue GyHKIMU, UX CBOMCTBA U IrpaduKy.

[IpeoOpazoBanusi rpadukos. [lapamnensHbIil MEpEeHOC, PACTHKEHUE M CXKATHUE BIOJb
0CeN KOOpJMHAT.
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Bepuunel, pebpa, rpaHu MHOrOTpaHHUKA. BBIMTyKiIble MHOTOTpaHHHMKH. Teopema
Diinepa.

[Tpusma. I[psmas u HaknoHHas npusMa. [lpaBunbpHas npusma. [lapamnenenunesn. Kyo.
IToBEpXHOCTH IPU3MBI.

[Tupamuma. OcHoBHBIE 351eMeHTHI. [IpaBriibHas nupamuaa. [I0BEpXHOCT MUPAMUIBL.
VYceuennas nupamua.

Ceuennss ky0a, mnpusmbl u  nupamunabl. IIpencraBieHne o0  NPaBUIIBHBIX
MHOTOTPaHHUKAX (TETpadIp, Ky0, OKTadap, AOACKa AP, HKOCAMIP).

Hunuuap. OcHoBaHue, BbICOTa, OOpasyromias, pas3BepTka. Ilnomaas NOBEpPXHOCTH
mnHapa. CedeHus WIMHIPA: 0CEBOE U NapajlIeIbHOE OCHOBAHMIO.

Konyc. OcHoBHbIe s1eMeHThl. CeueHust KOHyca: 0CEBOE U NapajljIeIbHOE OCHOBAHMIO.
PazBeprtka. I1nomans noBEpXHOCTH KOHYCA. Y CEYEHHBIM KOHYC.

Hlap u cdepa, ux ceuenus. [lnomans nosepxuoctu. KacarenbHast miockocTs K cdepe
OObeM U ero u3MEepeHue.

dopmyibl 00beMa TUpaMUIbl U KOHyca. PopMyiibl o0beMa miapa.

[IpousBoanas. [TonsTre o mpousBoaHON PyHKIINH, €€ PU3MUECKUI CMBICIT.
[Ipon3BoaHBIE CYMMBI, Pa3HOCTH, MPOU3BEICHUS, YaCTHOTO. IIpOU3BOIHBIE OCHOBHBIX
ANEMEHTAPHBIX (PYHKIIHMA.

['eomeTpuyeckuii cMbICT NPOM3BOAHON. YTIoOBOM KO3 duIMEHT. YpaBHEHUE
KacaTelbHOU K TpaduKy (YHKIIHH.

Bropas npousBoHas, ee reoMeTprUUecKUil 1 PU3NIECKUN CMBICIL.

[IpumeneHnre Npon3BOAHON K UCCIEA0BaHNIO0 (DYHKIUN U MOCTPOCHUIO TPA(PHUKOB.
[lepBooOpazHasi, mpaBuia HaAXOXKICHHSI, OCHOBHOE CBOMCTBO MEPBOOOPA3HOIA.
KpuBonuneitnas Tpaneuus u €€ mionaib.

Wnrerpan. ®opmyna Herorona—IJlelibnuma. Berancnenne unterpanos. [Ipumenenue
OIPEIEIICHHOT0 UHTETPpaJia JUIsl HaXOKAEHUs IUIOLAA1 KPUBOJIMHEUHON TPAIICLUH.
[TonsaTHE b depeHuanbHOro YpaBHEHHS. 3agauu, MIPUBOJSIINE K
Qg depeHInanbHbIM YPaBHEHHSIM.

CoObITHE, BEpOATHOCTb COOBITHS, CIIOKEHHUE U YMHOXEHHE BeposiTHocTel. [lonsiTHe o
HE3aBUCHUMOCTH COOBITUH.

JluckperHas  ciydaiiHas ~ BEJIMYMHA, 3aKOH €€  pacnpeaeneHus.  UuciaoBbie
XapaKTEepPUCTUKU AUCKPETHOW cilydaiHON BennuyuHbl. [loHATHE O 3aKOHE OOJIBIINX
YHCElL.

[IpeacraBnenne  mgaHHBIX  (TAONUIBI, JAUarpaMMbl, Tpaduku, TreHepalbHAs
COBOKYITHOCTb, BbIOOpKa, cpeaHee apudmernueckoe, menuana). [loHsTre o 3amagyax
MaTeMaTUYECKOW CTAaTUCTHKW. PelleHne MNpakTUYeCcKuX 3aja4 C I[PUMEHEHUEM
BEPOSATHOCTHBIX METOJ/IOB

PaBHOCHUIBHOCTH YpaBHEHUN. OCHOBHBIE TPUEMBI PEIIEHUN ypaBHEHUM.

Cucrembl ypaBHEHUN. PaBHOCMIIBHOCTh CUCTEM YPABHEHHUIA.

HepaBenctBa. OOnacTh [OMYCTUMBIX 3HAYEHWW HEPABEHCTB, METONBI PEIICHUS
HEPABEHCTB

Pemienne  ypaBHeHMI W HEpaBEHCTB.  TOXIECTBEHHblE  MPeOoOpPa3OBAHUSA
WppAlMOHATBHBIX, CTETICHHBIX, TOTApU(IMUUECKUX, TPUTOHOMETPHUUECKUX BHIPAKCHHM.
[Tonsitue mnpousBoaHON. BrlunciaeHue NPOU3BOAHBIX SJIEMEHTApHBIX (PYHKIUH.
[IpumeHeHne Npon3BOIHOM K UCCIIEIOBAHUIO (PYHKIUH.

[TepBooOpa3Has. Berurcienre onpeeeHHbIX U HEOMIPEACICHHBIX HHTETPAJIOB.
KoopaunaTel 1 BEKTOpBI B TPOCTPAHCTBE.
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79. MHOTOTpaHHUKH, UX TOBEPXHOCTH M O0BEMBI. Tena BpallleHHs, WX TOBEPXHOCTH U
00BEMBI.

Bonpocsl 1J11 NOATOTOBKH K IK3aMeHY
JducuunianHa «MaTeMaTukKa»

Onpenenenue MIPOU3BOTHOM. Dopmyiibl nuddepeHIpoBaHus. [IpaBuiia
muddepennmpoBanus. [IponsBoHas Cl10KHON QYHKIIUH

I'eomeTpuueckuii cMbIca pon3BOAHON. DU3NUECKUN CMBICIT TPOU3BOIHOM

VYpaBHeHHe KacaTenbHOU K rpaduky GyHKIUU

[IpuMeHeHne MPOU3BOIHOM JIJIsl UCCIIE0BAHKS HA MOHOTOHHOCTh

[IpuMeHeHne NPOU3BOJHON I HAXOKIAEHUS TOUYEK SKCTPEMyMa

Haxoxnaenne HanOoIbIIero 1 HaMMEHbIIEro 3HaYeHHsI (PYHKIIUU Ha OTPE3Ke

[TepBoobOpasnas pynkuuu. CBOHCTBO mepBooOpa3HbIX. Tabmuia mepBooOpasHbIX

Tabnuia nepBoo6pa3Hbix [IpaBuia HaxoKIeHUS IEPBOOOPA3HBIX

[Inomaas KpUBOJIMHEHHON Tpareuu

. OnpenieneHHbIi UHTErpas

. MHororpannuku. [IpaBuibHble MHOTOTPaHHUKH

. [Ipusma. [Ipsamas npusma. [IpaBuibHas npusma

. [Tapamnenenunen. [IpssMOyronpHbIN NapaieNenuIe

. [Impamua. IIpaBunbHas nupamuia

. YceueHHas nupamMuaa

. I1nomanp moBEpXHOCTH MHOTOTPaHHUKA

. Hununap. [1nomaas NoBEpXHOCTH HUIMHIPA

. Konyec. IInomane noBepxHOCTH KOHYCa

. OceBoe ceueHne IUIUHAPA U KOHYCa

. Hlap. Coepa. KacarenbHas miockocts k chepe. [nomans chepst

. [loxazarenbHast pyHKIIHS, €€ CBOWCTBA U TpaduK

. IloxazarenbHble ypaBHEHUS. MeTO/bl pelIeHUs T0Ka3aTeIbHbIX YpaBHEHUM
. [loxazarenbHblE HEPAaBEHCTBA

. Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U rpaduk

. JJorapupmuyeckue ypaBHeHHs. MeTO1bl pellieHHs JOrapupMUUECKUX ypaBHEHUN
. JlJorapumuyeckre HepaBeHCTBA

. CrenenHas ¢pyHKLUS, €€ CBOUCTBA U TpaduK

IIpuMmepHbIe 3anaHuA

A S

HaiiuTe npoussoanyto GpyHknuu y = x> — 3x + 1
Haiinure npoussoanyio pynkiuuy = x> — 5x2 + 1
Haiiute npousBoanyio Gpynkiuuy = x> — 3x% +x — 1
HaiiuTe npousBoaHyto GpyHkiuuy = 2x% + sinx
Haiigure yrioBoit ko3 @HUIMEHT KacaTelbHOW, MpOBeAeHHON K rpaduky ¢yukmuu f(x) =
3x3 + 2x — 58 ero Touke ¢ abcuuccoi x = 2.
Jana ¢ynxius f(x) = x> — 5x? + 1. Haiiaute KoopauHATHI TodYek ee Tpaduka, B KOTOPHIX
KacaTeJbHbIE K HEMY MapaJuleibHbI OCH a0CIHCC.
Haiiute npoMesxyTKn BospacTanus GpyHkuun y = 2x3 — 3x2 — 36x
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10.

11

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.

32.

33.

34.

35.

36.

Jana dynknus f(x) = §x3 + 5x2 — 1. Haiiaute KoOpaAMHATHI TOYEK €€ rpaduKa, B KOTOPBIX
KacaTeIbHble K HEMY TapalieIbHbI OCH a0CIIHCC.

HaiiuTe Touky skcTpeMyMa GpyHkiuu y = 2x3 — 3x% — 1

Haiiute npomMexyTku Bospactanus Gynkuun y = 2x3 — 3x2 + 5

. Haiinure npoMexyTku yobiBanus GyHkuun y = 2x° + 9x2 — 24x
12.
13.
14.
15.
16.

17.
18.
19.

Haiiute Haumenbiuee 3Hadenne pynxiuu f(x) = 3x2 + 18x + 7na npomexyrke [—5; —1]
Haiinure nanbonsiee 3navenue pyukuuu f(x) = 1 + 8x — x%na npomesxytke [2; 5]
Haiinute Haumenbliee 3Havenue Gyukuun f(x) = 3x% — 12x + 1na npomexytke [1; 4]
Haiinure HanGonbuiee 3Hauenue Gpyukuun f(x) = 5 — 8x — x%na npomexytke [—6; —3]
Haiinute IpoMexyTKyu Bo3pacTanus GyHKIun y = —x> + x% + 8x

N 1
HaiiiuTe TOYKH dKCTpeMyMa QyHKIMH Y = 2Xx° — 5 x*—8
Haiinure 3HaueHne npou3BoaHoM Gyukimu f(x) = tg x — 2sinx npu x = _%

K rpapuxy ¢ysxkuuu  f(x) = 3 + 7x — 4x’mpoBeiecHa  KacaTelbHas ¢ YIJIOBBIM
kod(urmentom —9. Haliure KOOpIMHATHI TOUKH KacaHUsI.

Haiinure 3HaueHue npousBoaHo# ¢pyukimu f(x) = 3x + Vx npux = 16

Haiinure Bce neppoo6pasubie pynxuuu f(x) = x* + 3x

Haiinure Bce neppoo6pasuble pyHkiuu f(x) = 4x — x?

Haiinure Bce neppoo6pasusle Gpynkimu f(x) = 2x3 —6x2 +x — 1

HaiiTe Bee epoobpasueie Gynkumnf (x) = x> + 2x

Haiinure GpyHKIMHU, TPOM3BOAHON KOTOPHIX ABnserca Gpynkmus f(x) = 2x + x2

Haiinute Bce GpyHKIMHU, MMEIOIKME TPOU3BOAHYIO, PABHYIO X2 — 4x

Haiinute nepsoobpasnyro ¢ynkuuu f(x) = x — 2x3, rpaduk koTopoii mepecekaer och
opaunar B Touke (0; 3)

Haiiute neppoo6pasnyro Gpyukuun f(x) = 3x% — 5, rpaguk KOTOpPO¥i IPOXOIUT YepeX TOUKY
(2;10)

Haiiute Kkakyro-HMOynb nepBooOpasnyio  ¢ymkmun  f(x) = 2x3 + x%2 + 3, koropas
MIPUHUMAET NOJOXKHUTEIbHOE 3HaUeHHe npu x = —1

Haiiure neppoodpasnyio pynkmuuf (x) = 10x* + x, 3Hauenue kotopoii npu x = 0 paBHO 6
HaiinuTe miomans GUrypsl, OTpaHUYECHHOW OCSIMH KOOpPAWHAT, rpadukom yakuuu f(x) =
x% — 6x + 9 u npamoii x = 2

HaiinuTe miomans GUrypsl, OTpaHUYICHHOW OCSIMH KOOpAWHAT, rpadukom yakuuu f(x) =
x% + 8x + 16 u npsmoii x = —2

B «kybe ABCDA;B;C;D; w3 BepmmHbl D; TpoBeldeHBl JUAroHalM  TpaHeil
DiA,D;B; v D;C. Cnenaiite pucyHok. Kak Ha3pIBaeTCsi MHOTOTPAaHHUK C BEpIIMHAMH
D4, A, B1, C? VImMeeT 11 3TOT MHOTOTpaHHUK paBHble peOpa? PaBHble rpann?

BepimmHaMyu HEKOTOPOro MHOTOIPAaHHHUKA SBIISIOTCS LIEHTP BEpPXHEH I'paHu Kybda U cepearHbl
BCEX CTOPOH HMXHeU ero rpanu. Kak HasbpiBaeTcst 3TOT MHOrorpanHuk? Crenaite pucyHOK U
0003HaubTe paBHblE peOpa MHOTOTPAHHUKA; YKAXHUTE, KaKHe I'paHH 3TOr0 MHOTOTPAHHUKA
PaBHBI MEX1y COOOIA.

B npaBuiibHOM 4eTHIPEXyTONIbHOM NHpamMuJie BbICOTa paBHa 12 cM, a BbIcOTa OOKOBOMN I'paHU —
15 cMm. Haiigute 60koBOE pedpo.

[1m10CKOCTh MPOXOAUT HAa PACCTOSHUM 8 CM OT LeHTpa mapa. Paauyc cedenus paseH 15 cwm.
Haitaure nmomaas NOBEPXHOCTH IIapa.
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Haiinure minomaae moaHOM NOBEPXHOCTH TeJa, MOTYYEHHOTO MPU BPAICHUHU MPSMOYTOJIbHUKA
co ctopoHaMu 6 ¢cM 1 10 cM BOKPYT €ro OCH CHMMETPHUH, NTapalIeIbHON 00bIIeH cTOpoHE.

B mpaBunbHON YeTHIPEXyroJibHOM NMHUpaMHIe CTOpOHAa OCHOBaHUS paBHa 10 cm, a OGokoBoe
pebpo — 13 cm. HaiimuTe BBICOTY TMpaMHIBL.

Pannyc ocHoBaHus nunuHApa paBeH 6 cM, BBICOTA B JIBA pa3a MEHbLIE IJIUHBI OKPYKHOCTH
ocHoBaHMs. HaiiauTe miiomanp noiaHoW MOBEPXHOCTH HUIUHAPA.

[Tnomaae moTHOM MOBEPXHOCTH KyOa paBHa 24 cMm?. HaiinuTe ero muaroHasib.

Haitaure nnomans cedenus mapa paauyca 41 cM II0CKOCThIO, TPOBEICHHOW Ha pacCTOSIHUU
29 cM oT 1eHTpa mapa.

B xy6e ABCDAB,C,D, ormeuensl cieayromue Touku: K — nientp rpann BCCy By, L — nentp
rpaun DCC;D; u M — uentrp rpanu ABCD. Cpenaiite pucynok. Kak Ha3biBaeTcs
MHororpaanHuk CKLM? MmeeT i 3TOT MHOTOTpaHHUK paBHBIC peOpa? paBHbIE TpaHu’?

2. Haiimure momans €ro OGOKOBOI

[Inomanps oceBoro ceueHuss HuiuHApa paBHa 20 cM
IIOBEPXHOCTH.

OcHoBaHME NUpamMHbl — NPSAMOYIOJbHBIA TPEYrOJbHUK € Kareramu 6 cM u 8§ cMm. BricoTta
NUpaMHIbl TPOXOAMT YEpe3 CEpeJUHy TUIOTEHY3bl TPEYrojibHHKa M paBHAa THUIIOTEHY3E.
Haiinmure 60KoBBIE peOpa MUpaMHU/IbI.

Haiigute t1uiomane TNOMHOW — TMOBEPXHOCTH — Teda, TMOJYYEHHOrO TpU  BpallleHUU
paBHOOEIPEHHOTO MPSAMOYIOJBLHOTO TPEYrojlbHUKA C KAaTeToM & CM BOKPYI €ro OcCH
CUMMETPUHU.

Haiigure miomaas noJHON MOBEPXHOCTH TEJa, MOIYYEHHOIO IIPU BpPaILlEHUU IPSIMOYTOJIBHOTO
TPEYroJbHUKA C KaTeTaMH 3 cM U 4 cM BOKpYT OOJIbILIEro KareTa.

Panuyc ocHoBaHMs LMIMHApPA paBeH 6 €M, BBICOTA B JIBa pa3a MEHBIIE JJIMHBI OKPYXHOCTH
OCHOBaHMs. Haiiiute miomap nojJHo! MOBEPXHOCTH LHMJIMHAPA.

OcHoBaHME NMHUpaMuAbl — MPSIMOYTOJIBHBIN TPEYrOJIbHUK C KareramMu 6 c¢cM u 8 CM. BbICOTa
MUpaMHibl, paBHas 12 cM, AeTUT TUIIOTeHY3y nomnoyiaM. Haiinnre 60koBbie pedpa mupaMubl.
B npaBumibHOI TpeyroapHOM nmupamuae 60koBoe pedpo paBHo 10 cM, a cTopoHa ocHOBaHHS 12
CM. HaliIUTE IUIOIAb ITOJIHOM OBEPXHOCTH MUPAaMU/IBI.

Tpu onMHAKOBBIX MeTaJUIMYeCKMX Kyba ¢ peOpamMu mo 4 CM CIUIaBJleHbl B OAMH KYO.
Ormpenenure MI0IIATL TOBEPXHOCTH ATOTO KyOa.

Bricota xonyca paBHa 12 cm, a ero oOpasyromasi paBHa 13 cm. Haitaure momans moiHON
MTOBEPXHOCTU KOHYCA.

JIBa Metannmuueckux Kyba ¢ peOpamu 1 cM U 2 cM COOTBETCTBEHHO CILJIaBJICHBI B OAMH KYO.
Omnpenenurte pedpo ATOro Kyoda.

Pemure ypasnenne:0,23¥t* = 25,

Pemmte ypapnenue:27 - 9¥72 =

w |-

N3 125
Permute ypaBHeHwUe: E =—

-
Pemure ypasrenne: 0,353 = 0,027*+1,

Pemnre ypaBHeHHe:(ﬁ)4x = 343.
Pemure ypaBHenue:2* = 3 — x.

1 X
Pemmre ypaBHeHI/IeZ(E) = 2x + 5.
1 X
Pemnre ypaBHeHI/IeZ(Z) =2x+ 1.
Pemnre HepaBeHCTBO: (\/g)x < %.
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62.
63.
64.
65.
66.
67.
68.
69.
70.

71.

72.

73.
74.
75.
76.
77.

Pemmre HepaBeHcTBO:4°~2¥ < 0,25,

Pemre HepaBencTso:0,42**1 > 0,16.

Pemmure HepaBencTso:0,37 74 > 0,027.

Pemte HepaBeHCTBO:327% < 27,

Pemmre HepaBenctBo:1,5* < 2,25.

Pemmire HepaBeHCTBO:9%™% > 93¥~2

Pemmwre ypaBuenue:log,(2x — 1) = 3

Pemmre ypaBuenue:logs (2x + 1) =log; 13 + 1
Pemmre ypaBHeHue:logy s(3x — 1) = —3

Pemmure ypaBHeHHe:% log,(3x —2) =3

Perure ypaBHeHI/Ie% log;(2x+1) =1

Pemmte HepaBeHcTBO:l0go 5(2 — x) > —1

Pemmre HepaBeHcTBO:10g, (7 — x) < 3

Pemmre HepaBencto:log, (x — 1) < log, 2 + log, 3
Pemure HepaBencto:log,(2x + 1) > 4

Pemute HepaBenctBo:logs (3x + 1) < 2
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