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1. OBHIASA XAPAKTEPUCTHUKA PABOYEHN IMTPOT'PAMMBbBI
OBHIEOBPA3OBATEJIBHOI'O YUYEBHOI'O IPE/IMETA
«MATEMATHUKA»

1.1. MecTo y4eOHOrOo mpeaMera B CTPYKType HNpPo(ecCHOHATbHOI
o0pasoBareabHoil nporpammsl CIIO:

OO6mieoOpazoBaTenbHbI  yueOHBIM TpenMer «MartemaThuka»  SBISIETCS
00s3aTeNIbHOW  YacThio  0OIIe00pa30BaTENbHOIO  IIMKIA  00pa30oBaTeIbHOM
nporpaMmsl B cootBeTcTBUH ¢ PI'OC 15.02.16 TexHOIOrUS MAIIMHOCTPOEHUS.

1.2. lesau u mu1aHupyemble pe3yJIbTaThl 0CBOCHHUsI Y4eOHOI0 npeaMera:

1.2.1. leab yyeOHOro nmpeamera

Conepxanue mporpamMMbl  00IIe00pa30BaTEILHOTO y4eOHOTO TIpeaIMeTa
«MareMaTuka» HampaBJI€HO Ha JIOCTH)KEHHE pE3yJIbTaTOB €€ H3Yy4YCHUs B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HanpaBieHHOcTH @PI'OC CIIO no cmnemmansHoct 15.02.16 Texnosorus
MaIlIMHOCTPOECHUS.

1.2.2. Ilesmu u 3axa4yu mpeamMera — TPeOOBAHHMS K Pe3yJibTATaM OCBOCHHUA
npeamMera:

[To yueGHOMY mpeamety "Matematuka" (Bkitodas paznensl "AnreOpa u Havana
MateMmatuyeckoro ananuza', '"l'eomerpus", "BepostHocTh u crarucTuka')
(yriyOneHHbId ypOBEHb) TpeOOBaHMS K MPEAMETHBIM pE3yJbTaTaM OCBOCHHS
yIIIyOJIEHHOTO Kypca MaTeMAaTUKH JTOJKHBI BKIIOYATh TPEOOBAHUS K pe3yJIbTaTaM
OCBOEHHMSI 0a30BOT0 Kypca U JAOMOIHUTEIbHO OTPaXkaTh:

1) ymeHue onepupoBaTh NOHATHSIMU: ONPEJEICHUE, aKCHoMa, TeopeMa, CIeACTBUE,
CBOMCTBO, MpPHU3HAK, JOKAa3aTEIbCTBO, PABHOCWIbHBbIE (HOPMYIMPOBKU; YMEHHUE
dopMynpoBaTh 00paTHOE U MPOTUBOMNOJIOXKHOE YTBEP)KIACHHE, TPUBOAUTH
IPUMEPBl U KOHTPIPUMEPHI, MCIOJIB30BATh METOJ MaT€MATHYECKOW WHAYKLUU;
IPOBOJUThH JIOKA3aTEJIbHBIE PpACCYXICHHUSI NpPU PEIICHHH 331a4, OLICHHBAaTh
JIOTUYECKYIO MPABUIIbHOCTh PACCYkKIACHHUI;

2) yMeHue onepupoBaTh MOHITUSAMU: MHOKECTBO, MOAMHOKECTBO, OMEpaluy Hal
MHO>KECTBAMHU; YMEHHE MCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar asis
ONMCAHMS PEATIBHBIX POLECCOB U SIBJIEHUI U IIPHU PELLICHUH 3a/1a4, B TOM YHCJIE U3
JIPYTUX YYEOHBIX MPEIMETOB;

3) yMeHue ornepupoBaTh MOHITHIMU: Tpad, CBA3HBIN Tpad, 1epeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTb W OMNMCHIBATh Tpadpl pa3iMuHBIMH CIIOCOOaMU;
UCII0JIb30BaTh Tpadbl IpH pelIeHUH 3a/1ay;



4) ymeHue cBOOOJHO ONEpPUPOBATH MOHATUSMU: COUETAHHUE, IEPECTAHOBKA, YUCIIO
COYETAaHWM, YHMCIO TMEpPEeCTaHOBOK; OuHOM HbIOTOHA; yMeHHE MNPUMEHSTDH
KOMOHMHATOpPHBIE (PaKThI U PACCYKIICHUS ISl PEIICHUS 3a7a4;

5) yMeHue onepupoBaTh MOHATUSAMHU: HATYPAIBHOE YUCIO, LIEJI0E YHUCIO0, OCTATOK
IO MOJAYJIIO, palMOHAJIbHOE YHCIO, HPPALMOHAIBHOE YHCIO, MHOYKECTBA
HaTYpaJIbHbIX, LEJbIX, palMOHAIbHBIX, JACUCTBUTEIBHBIX YHCEN; YMEHUE
UCIOJB30BaTh INPU3HAKK JIE€IUMOCTH, HAUMEHbIIUMN OOMMHA JenuTenb U
HauMeEHblllee o0Ilee KpaTHoe, anropuT™M EBkiauaa mnpu  pemieHud  3aaad;
3HAKOMCTBO C Pa3JIMYHBbIMH ITO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS;

6) yMeHue CBOOOTHO ONEPUPOBATH MOHSATUSMU: CTEIEHBb C IENBIM MOKa3aTeleM,
KOPEHb HATypaJIbHOMN CTENEHU, CTENEHb C pallMOHAIBHBIM I10KA3aTEIEM, CTENEHD C
NEHCTBUTENBHBIM (BEIIECTBEHHBIM) IIOKa3zarejaeM, JjorapudmM ducia, CHUHYC,
KOCHUHYC Y TAHT€HC IIPOU3BOJIBHOIO YUCIIA,

7)  yMeHHE  OIepupoBaThb  MOHATHUAMU:  TOXKIECTBO,  TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHMW M HEPAaBEHCTB,
PaBHOCWJIBHOCTh ~ YpPaBHEHUW, HEPAaBEHCTB M  CHCTEM, palHdOHaIbHbBIE,
UppalOHaIbHBIE, MOKa3aTelbHbIE, CTEIEHHBIE, JaorapupMUyYECcKHe,
TPUTOHOMETPUYECKUE YPABHEHHs, HEPABEHCTBA M CHCTEMbl; yMEHHUE pellaTh
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C ITOMOILBIO PA3JIMYHBIX [IPUEMOB; PEIIAThH
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MAapaMeTPOM; IHPUMEHATH YpaBHEHUS,
HEpPaBEHCTBA, MX CUCTEMBI JUIsl pPEUIEHUS MAaTeMaTHYECKUX 3aJad M 3aJad H3
pa3TUYHBIX 00JaCTel HAYKU U peabHOM KU3HMU;

8) ymeHue CBOOOJHO OMNEpUpPOBATh MOHATUSAMU: Trpaduk (yHKUIUH, oOpaTHas
GyHKUMSI, KOMOIO3UIMS (DYHKIMM, JTUHEWHas (QyHKUUSA, KBaApaTUyHas (PyHKIuS,
CTeneHHass (QPYHKIUS C IEJbIM [0Ka3aTeleM, TPUTOHOMETpUYECKHue (QYHKIUH,
oOpaTHble TPUTOHOMETpUYECKHE (YHKLMH, MOKa3zaTeabHas U JorapupmMuyeckas
byHKIMKA;, yMeHUE CTpOUTh rpaduku (QYHKIMH, BBINOIHATH MPEOOpa3OBaHUS
rpadukoB (QYHKIUH; YMEHHUE HCMOJb30BaTh Tpaduku (DYHKIUN IS U3ydSHUS
IPOLIECCOB U 3aBUCUMOCTEH MpU pelIeHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U
U3 peajbHOM KW3HM; BhIpaKaThb (HOpMYyJIaMU 3aBUCMMOCTH MEXIY BEIUYHMHAMU;
yMeHue CBOOOHO ONEepHUPOBATh MOHITUSAMU: YETHOCTh (DYHKLUU, TIEPUOJUIHOCTD
(GyHKLIMH, OrpaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTH (DYHKIIMH, 3KCTPEMYM
byHkuMyu, HauOosblllee M HaMMEHbIIEe 3HaYeHUs (QPYHKIUU Ha MPOMEXKYTKE;
yMEHHE MPOBOAUTH HCCIEeNOBaHUE (PYHKIIMM; YMEHHE HCIOJIb30BaTh CBOICTBA U
rpaduku QyHKUMN I pElIeHNs ypaBHEHNUH, HEPABEHCTB U 3aj1a4 ¢ apaMeTpamu;
M300pakaTh Ha KOOPIAMHATHOM TIJIOCKOCTH MHOXECTBA pEIICHUN ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

9) yMeHue CBOOOJHO OMNEPUPOBATH TMOHATHUAMH:  IOCJIEAOBATEIHHOCTD,
apumeTnyeckas MporpeccHsi, TIeoMeTpuyYecKas Mporpeccusi, OEeCKOHEUHO



yObIBaro11ast reoMeTpudecKas IIPOrpeCCHs; yMEHUe 3a/1aBaTh
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYII;

10) ymeHue omepupoBaTh MOHATHSIMH: HENPEPHIBHOCTH (YHKIIUU, ACUMIITOTHI
rpaduka QyHKIMH, IepBas U BTOpasi MPOU3BOAHAS (PYHKIIMH, TEOMETPHUUECKUNA U
(¢u3nyecKuil CMBICI TPOM3BOIAHON, NEPBOOOpa3Has, ONPEICIICHHBIM HHTErpal;
YMEHHE HaxOAWTh AaCUMITOTHl rpapuka (QYHKIMHM; YMEHHE BBIYUCIATH
IPOU3BOJAHBIE CYMMBI, IPOM3BEIACHMS, YAaCTHOTO M KOMIIO3UMLUHU (DyHKUUH,
HaXOJWTh YpaBHEHHE KacaTelbHON K Ipaduky (QyHKIHU; YMEHHME HCIOJIb30BAThH
IPOU3BOAHYIO IS HCCIENOBaHUS (YHKUIUH, UIsI HAXOXKACHUS HAMITy4IIeTo
pellieHusl B MPUKIAIHBIX, B TOM YHCJIE COLMATBbHO-3KOHOMHUECKUX U (PU3NIECKUX
3aJa4ax, JAJsl OMpeIeNICHUsI CKOPOCTH U YCKOPEHHS; HAXOAUTD IJIOMAAN U 0ObEMBI
buryp ¢ TOMOUIBIO HHTErpaja; MPUBOJUTh MPUMEPHl MaTEeMAaTUYECKOTO
MOJIETTMPOBAHUS C MMOMOIIBIO TU((HepeHIINATBHBIX YPaBHEHU;

11) ymenue omnepupoBaTh MOHATUSMHU: KOMIUIEKCHOE YMCIIO, COMNPSIKEHHbIE
KOMIUIEKCHBIE YMCIa, MOIYJIb U apryMEHT KOMIUIEKCHOrO uucia, (opma 3amucu
KOMILJIEKCHBIX YHUCEN (Te€OMeTprYecKasi, TPUrOHOMETpUYECKasl U anredpandeckas);
yMETh MPOU3BOJIUTH ApUPMETHUYECKUE JIEUCTBHUS C KOMIUIEKCHBIMU YHCIAMU;
IPUBOJUTH PUMEPHI UCTIOIb30BAHUS KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOJHO ONEpPUPOBATh MOHATHAMH: CpeAHee apuPpMETHUECKOE,
MeAMaHa, HauOoJyiplllee W HaUMEHbIIEe 3HAu€Hus, pa3Max, Jucrepcus,
CTaH/JAPTHOE OTKJIOHEHHUE JUJISl OIIMCAHUS YUCIIOBBIX JAHHBIX; YMEHUE UCCIEA0BATh
CTaTUCTUYECKHUE JIaHHbIC, B TOM YHUCIJIE C MPUMEHEHUEM IpapUuecKUX METO/I0B U
ANIEKTPOHHBIX CPEACTB; rpaUUYECKU HUCCIENOBATh COBMECTHbIE HAOIIOJEHUS C
ITIOMOIUIBIO TUAarpaMM PacCCEUBAHUS U JINHEMHON PETPECCHH;

13) yMeHue HaXOAUTh BEPOSTHOCTH COOBITUH C MCHOJIb30BAaHUEM TIpapUuUyecKux
METO/IOB; MPUMEHSTh IJIsl PEIIeHHs 3a1ad (POpMyJsbl CIOKEHHS M YMHOXKEHUS
BEpOsITHOCTEH, (OpMyTy TIOJHOW  BeposTHOCTH, ¢opmyny  bepuymm,
KOMOMHATOpHbIE (akThl U (GOPMYJIbI, OIICHUBATH BEPOATHOCTH peaTbHBIX
COOBITUH;  yMEHHME  ONEepUpOBaTh  MOHATHAMM:  CllydyailHas  BEJIMYMHA,
pacnpeneneHue BEpOSTHOCTEM, MaTeMaTH4YEeCKOEe OKHUJAaHWEe, JUCIEepCUs W
CTaHJApTHOE OTKJIOHEHHE CIy4yalHOW BEIWYMHBI, (DYHKIHH paclpeiesieHus H
IJIOTHOCTH PaBHOMEPHOTO, TOKA3aTebHOTO W HOPMAJBHOTO paclpeeieHHil;
YMEHHUE MCTOJb30BaTh CBOMCTBA M3YUYEHHBIX paCIpeAesICHU 1 PEeIIeHUs 3a/1ay;
3HaKOMCTBO C TMOHSTHSMH: 3aKOH OOJIIIMX YHCEN, METOJbl BBIOOPOUHBIX
UCCJIEIOBaHMI; YMEHUE TPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJBIINX YHCEI
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

14) ymenue cBOOOZHO OMEPUPOBATH MOHATUAMM: TOYKA, MpsSMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKUM YTOJI, ABYTPAHHBIM YTOJI, TPEXTPAHHBIN
yroj, TepeceKkalluecs, MNapajuleibHble M CKpPEUIMBAIOIIMECS  IpsMbIE,

6



napajyieIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSAMBIX M TUIOCKOCTEH, Yroi MExXIy
OPSIMBIMH, YTOJ MEXIY MpSMOM M TIJIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMU;
YMEHUE WCIOJIb30BaTh TPH pENICHUU 3a]ad HM3y4YeHHbIC (AKTHI M TEOPEMBI
IJIAHUMETPUM; YMEHHE OILICHMBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MUDE;
yMEHHUE OIEepUPOBATh MOHSATUSMU: MHOTOTPAHHUK, CEYEHHME MHOIOTPAHHHKA,
NpaBUWIbHBI MHOTOTPAaHHUK, TMpU3Ma, NOHUpaMuaa, (urypa U MOBEPXHOCTb
BpalleHus, UWIUHAP, KOHYC, map, cdepa, pa3BepTKa IMOBEPXHOCTH, CEUEHUS
KOHyCa W LWIWHIpA, NapajulelibHble OCH WM OCHOBaHWIO, CEYEHHE Iapa,
IUIOCKOCTh, Kacaromascs cdepbl, HWIMHAPA, KOHYCa; YMEHHUE CTPOUTH CEUeHHUE
MHOTOTPAaHHHUKA, W300pakaTh MHOTOTPAaHHUKHA, (UTYpBl W TOBEPXHOCTH
BpAIllCHUSI, UX CEYCHUS, B TOM YHUCIIE C MOMOIIBIO AJIEKTPOHHBIX CPEACTB; YMEHUE
MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (UTYP, CAMOCTOSTEIBHO (POpMYIMPOBATH
OTIpEJICIICHHS U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M MPHU3HAKAX
reOMETPUYECKUX PUTyp, 000CHOBBIBATH WJIM ONMPOBEPTaTh UX; YMEHUE TIPOBOIUTH
Kiaccuukanuio QGUryp mo pasiMyHbIM MpPU3HAKAM, BBIIOJHITH HEOOXOIUMBIE
JIOTIOJIHUTENIbHBIE TOCTPOCHUS,

15) yMeHuwe CBOOOJHO OINEPUPOBATH MOHITHUSMU: IUIOMIAAb (QUTYPHI, 00bEM
burypsl, BeJIM4YMHA yTJIa, PACCTOSHUE OT TOYKH JI0 IJIOCKOCTU, PACCTOSIHUE MEXKTY
OPSMBIMH, PACCTOSHHE MEXAY IUIOCKOCTAMHM, IUIONaab cdephl, III0Maab
MOBEPXHOCTH  MUPAMUJIbI, TMPU3MBI, KOHYyca, I[HIMHIApa, O0O0BeM Kyoa,
NPSIMOYTOJILHOTO Tapajulelienunena, MUpaMuabl, MPU3MbI, LMWINHAPA, KOHYCa,
napa; yMeHHe HaXOIUTh OTHOIIIEHHE 00EMOB MOJA00HBIX (DUTYD;

16) ymenwe CcBOOOAHO OMNEPUPOBATH TMOHATUSIMU: JBUKEHUE, MapaljieIbHbIN
MEePEeHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE, TOBOPOT, MPEOOpa30BaHUE
noAoOusi, Moa00HBIE (QUTYphI; yMEHHE paclo3HaBaTh paBHbIE U MOJOOHBIC
burypsl, B TOM 4HUCJI€ B MPUPOJE, UCKYCCTBE, apXUTEKTYPE; YMEHHUE UCIIOIh30BaTh
reOMETPUYECKHE OTHOIICHHUS, HAXOIUTh TEOMETPUUYECKUE BEIMYUHBI (JIMHA, YOI,
oAb, 0O0BEM) TPH PEIICHUWU 3a7a4 U3 JPYruX Y4YEOHBIX MPEIAMETOB U W3
pEATBHON )KU3HU,

17) ymeHue CBOOOIHO ONEPUPOBATH TMOHATUSMU: TMPSMOYTOJIbHAS CHCTEMaA
KOOpAMHAT, BEKTOP, KOOPJAUHATHI TOUYKH, KOOPAUHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOU3BEJCHUE BEKTOpA HA YHMCJIO, PA3NOKEHUE BEKTOpa Mo 0Oasucy, CKaIspHOE
MPOU3BEACHUE, BEKTOPHOE IMPOU3BEJCHUE, YroJ MEXKIy BEKTOpaMHu; YyMEHHE
MCIIOJIb30BaTh BEKTOPHBIN U KOOPAUHATHBIA METOJT ISl PELICHUS] TEOMETPUUECKUX
3a/1a4 U 3a7a4 APYyTUX YYEOHBIX MPEAMETOB; ONIEPUPOBATH MOHATUSIMH: MaTpUIlA 2
X 2 1 3 X 3, onpeAennTellb MaTPUIbl, T€OMETPUUECKUIN CMBICI ONPEICITUTENS;

18) ymeHue MoOJETUpOBaTh peabHbIE CHUTyalldd Ha SI3bIKE MAaTEMaTUKH;
COCTaBJISAITh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA W UX CHUCTEMBI IO YCIOBUIO
3a/layd, MCCIE0BaTh IIOCTPOECHHBIE MOJENM C HCIOJIb30BAaHUEM arlnapara



aJreOppl, UHTEPIIPETUPOBATh MOITYYEHHBINH pE3yibTaT; CTPOUTh MAaTEMATUYECKUE
MOJENHN C ITOMOIIBIO T€OMETPUUYECKUX MOHATUN U BEIWYMH, PELIATh CBA3AHHBIE C
HAMM TPAKTUYECKHE 3aJa4M; COCTAaBJLITH  BEPOSITHOCTHYIO MOJEIb U
WHTEPIIPETUPOBATh IIOJYYEHHBIM pE3yNbTaT; pelmarh MPUKIAJHBIE 3a1a4du
CpEICTBAMM MaTEMaTHYECKOT0 aHAJIM3a, B TOM YHCJIE COLIMAIBHO-OKOHOMUYECKOTO
U PU3NYECKOTO XapaKTepa;

19) ymenue BbIOMpaTh MOAXOIAIIMA METOJ AJs PELICHUS 3aJaud; MOHUMaHUe
3HaYMMOCTU MAaT€MAaTUKU B U3YyUYEHUH MPUPOJIHBIX U OOLIECTBEHHBIX IPOLECCOB U
SABJICHUM; YMEHUE PACIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMATHUKU B MCKYCCTBE,
YMEHHE IPUBOAUTH ITPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHMCKON U MUPOBOM
MaTeMaTUYECKOW HAYKH.



2.CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA

Bua yueo6Hoii padoThl

Oovem 6 uacax*

CemecTp 1 2

O0bem 00pa3oBaTe/ibHOI NPOrpPaMMbl Y4eOHOTO 80 176

npeaMera

B T.4.

OcHoBHOe coaep:kaHue 78 158

BT. 4.:

TEOpeTUIECKoe 00yueHue 48 9

MPaKTUICCKUEC 3aHATUS 30 62

IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHUE 3 16

(comepxxaHue NPUKJIATHOTO MOLYJISA)

BT. U..

TEOPETHYECKOE 00yUeHUE

MIPAKTUYECCKHUE 3aHATHUS 8 16

CamocrosiTeibHas padora 2 4

NuauBuayanbHbI NPOEKT (da/nem)™™ HeT

KouncyabTanus 2
ougpgepeny | Oxzamen
UPOBAHHDIU 12

IIpome:xxyTouHas aTTecTALUA

3a4dem




2.2. TemaTu4ecKuii IJIaH U COAePKAHME Yy4eOHOro npeamera MaremaTuka

HaumenoBaHue Copep:xanue y4yeOHOro MaTepuasa, NpaKTHYeCKHe 3aHATHUS, OoBbem
pa3esioB U TeM CaMOCTOSITe/IbHAs padoTa 00y4arouxcs 4acoB
1 2 3
Pa3nen 1. Anre6pa u Hayaj1a MaTeMaTHY€CKOI0 aHAIU3A
Conepxanue yueOHOro MaTepuasa
Ienp W 3amaun MaTeMaTUKW TpPU OCBOSHUH CIIEIHATBHOCTH. UMciaa W BBIYMCICHUSA. BblpakeHus u
! npeoOpa3zoBanus 2
Tema 1. 2 | [IporeHTHBIC BRIYHCICHUS 2
IoBTOpEHHE Kypca 3 | ['eomeTpus Ha MIOCKOCTU 2
MaTeMaTHKHU 4 | YpaBHEHUS U HEPABEHCTBA 2
OCHOBHOMH HIKOJIBI 5 | Cucrembl ypaBHEHUN U HEPABEHCTB 2
[IpakTuueckue 3aHATHS
1 | BxonHoit koHTposb. Brruncnenus u npeoOpa3zoBaHusl. Y paBHEHHs U HEPABEHCTBA. 2
2 | I'eomeTpus Ha TUIOCKOCTH 2
Copepxanne yueOHOTO MaTepuana
1 | PaBHOCUIIBHOCTH YpaBHEHHH U HepaBeHCTB. O0IIKMe METOIBI PEIICHUS 7
2 | I'paduueckuii MeTon penieHs] ypaBHEHHH, HEPABEHCTB 2
Tema 2. YpaBuenus 3 | YpaBHeHUs U HEPABEHCTBA C MOAYJIEM 2
M HepaBeHCTBA 4 | YpaBHEHUS U HEpAaBEHCTBA C MapaMeTpaMu 2
[IpakTudeckue 3aHATHS
1 | CocraBnenue u pemnieHne MpoPecCHOHATBHBIX 33724 C TTOMOIIBIO YPaBHEHH I 2
2 | OOmIre MeTo bl pelIeHNs YpaBHEHUN. Y paBHEHHUS U HEPABEHCTBA C MOAYJIEM U C TTapaMeTpaMu 2
Copepxanne yueOHOT0 MaTepuana
Tema 3. 1 | CrenenHas ¢yHKIUS, €€ CBOICTBa 2
CTeneHu U KOPHH. 2 | [IpeoOpazoBanHme BEIpAKEHUN C KOPHSIMU N-0i CTENEHU 2
CreneHHas 3 | CBoiicTBa cTerneHu ¢ palioOHAIbHBIM U ICHCTBUTEIHHBIM MOKA3aTEISIMH 2
[VEINT [IpakTruecKue 3aHATUs
1 | Crenenu u kopHu. CteneHHast pyHKIUSA 2
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2 | Pemenue nppanyoHaabHbIX YPAaBHEHH 1 HEPABEHCTB
Conepxanue yueOHOro MaTepuasa
1 | Iloka3arenbHas GyHKLHSA, €€ CBOWCTBA
2 | Pemenue noka3aTeinbHbIX YpaBHEHHH U HEPABEHCTB
Tewma 4. 3 | Cucrembl MOKa3aTeIbHBIX YPaBHEHUIH
HoxasaTenaasn [IpakTrueckue 3aHATHS
dynkuus =
1 | Iloka3arenbHas GyHKIHSA, €€ CBOWCTBA
2 | Pemenue noka3aTenbHbIX YpaBHEHHI U HEPABEHCTB
3 | Cucrembl MOKa3aTeNbHBIX YPAaBHEHUI 2
Coneprxanue yueOHOro MaTepuasa
1 | Jlorapudm uncna. JlecATHUHBINA U HATYpaAIBHBIN JIOTapU(MBI, YHCIIO € 2
2 | CpoiictBa norapudmon. Onepanus JorapuMupoBaHHsI 2
Tema 5. 3 | Jlorapudpmuueckas pyHkuus, ee CBoiicTBa 2
Jlorapu¢gmsi. =
4 | Pemenue norapuMu4eckux ypaBHEHUM U HEPaBEHCTB 2
Jlorapudpmudeckas —
bynKus 5 | Cucremsl Jlorapu()MU4YeCKUX YpaBHEHUI 2
[IpakTHyecKue 3aHATHS
1 | Jlorapudm uucna. Jlorapudpmuyeckas QyHKIus, ee CBOMCTBA
2 | Pemenue norapupmMuueckux ypaBHEHUN 1 HEPABEHCTB
3 | Jlorapugmsl B pupoie U TEXHUKE
Copep:xanne yueOHOT0 MaTepuana
1 | Tpuronomerpuueckue GyHKIMHU IPOU3BOJILHOTO YIJIa, uncia. PaguanHas u rpagycHas Mepa yria
2 | OcHOBHBIE TPUTOHOMETPHUUECKHE TOXKeCTBA. POPMYJIIbI IPUBEIACHUS
3 CuHyC, KOCUHYC, TAaHI'€HC CyMMBI U Pa3HOCTH JByX yriIoB. CHHYC M KOCHHYC JIBOHHOro yria. ®opmyisl
Tema 6. OcHoBbI IIOJIOBUHHOTO yIJIa
TPUTOHOMETPHH. 4 | ®yHkuuu, ux coiicrea. CriocoObl 3aaHust QyHKIHIA
Tpuronomerpuyeck
[IpakTrueckue 3aHATHS
e QyHKINHU
1 Tpuronomerpuyeckue GYHKIUH TPOM3BOJIBHOIO yria, uucia. PaguanHas W rpaaycHas Mepa yria.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXAECTBA. DOpMyIIBI IPUBEACHUS
) CuHycC, KOCHHYC, TaHIT€HC CyMMBbI U Pa3HOCTH JBYX ymIoB. CMHYC M KOCHHYC ABOMHOrO yria. ®opMyiibl
IIOJIOBUHHOTO yIJla




Onucanue Mpou3BOICTBEHHBIX POIECCOB C OMOIIbIO TpaduKOB HYHKIUI

CamocrosrenbHas pabora

[TpeoGpa3oBaHus ¢ MOMOILBIO BCIIOMOTaTEIbHOTO apryMEHTa

AnddepennupoBanublii 3aueT

Conepxkanue y4eOHOro MaTepuaia

5 | Tpuronomerpuyeckue QyHKIMU y = COS X, y = Sin X, UX CBOHCTBA U rpaduku 2

6 | Tpuronomerpuueckue QyHKIMHU y = tg X, y = Ctg X., UX CBOICTBa U rpaduku 2

7 | IIpeoGpazoBanue rpadukoB TPUTOHOMETPUYECKHUX HYHKIUI 2

8 | OOparHble TpUTOHOMETPUYECKHE (PYHKIIMU 2
Tema 6. OcHoBbI 9 | TpUrOHOMETPHYECKHE YPABHEHHUS 2
TPUTOHOMETPHH.

10 | Tpuronomerpuyeckre HepaBeHCTBA 2
Tpuronomerpuieck —
e pyHKIHN 11 | CucTeMsl TPUTOHOMETPUYECKIX YPaBHEHUI 2

[TpakTHueckue 3aHATUS

4 | TpuronomeTrpuueckre GYHKIMH, HX CBOMCTBA U TpaduKu 2

5 | OGpaTHble TPUTOHOMETPHUECKHE (QYHKLINN 2

6 | TpuroHomeTpuveckne ypaBHEHUS 2

7 | TpuroHoMeTpu4ecKkre HepaBeHCTBA 2

Coneprxkanne ydeOHOro MaTepuana

1 Bbeckoneunas unciioBas IOCJIICAOBATCIBbHOCTD. Hpez[en YHCIOBOM oCJICA0BATCIIBHOCTH. 2

2 | Hpenen Gpyukiupn. Teopemsl o npesenax GpyHkiwid. [IpaBuiia BEIMUCICHHS NPEAEIOB. 3aMevaTeNlbHbIe MPEICIbL. 2

3 | [lonarue npousBoaHoil. @opMyIibl U paBuia JUQGPepeHIUPOBAHUS. 2
Tema 7. 4 | IIpou3BoaHbIE CYMMBI, Pa3HOCTH MTPOU3BEACHHUS, YACTHOTO. 2
Ipouseoanas 5 | IIpou3BOIHbIE TPUTOHOMETPHIECKHUX QYHKIHH. [IpOM3BOIHAS CIIOKHON DYHKIIUH 2
(pynkuumn, ee = = = =

6 | ['eomerpuueckuii u GU3NIECKUAN CMBICT TIPOU3BOTHON. Y paBHEHHE KacaTeIbHON K rpaduKy GyHKINH. 2
npuMeHeHue

7 | @usnyeckuii cMbICI MPOU3BOAHON B MPO(HECCHOHABHBIX 3a/1a4ax 2

8 | IlonsTHe 0 HeMpepbIBHOCTU (YHKIMU. MeTO] UHTEpBaIOB 2

9 | MOHOTOHHOCTh (DYHKIMH. DKCTPEMYM (YHKIIHH. 2

10 | Juddepenman ¢yHkmu u ero reomerpuyeckuit cmbich. IlpousBonnbsle W auddepeHranbsl BHICIINX 2
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MOPSIAKOB

11 | Bropas nmpousBoaHas u e€ ¢usnueckuii cMpica. Bemmykiocts rpaduka dyukmun. Touku neperuoa. 2
12 | UccnenoBanue (GyHKIIMU ¥ IOCTPOCHHUE TPadUKOB. 2
[IpakTHyecKue 3aHsATHS
1 | Beiuucnenue npenenon 2
2 | Beruncnenue npon3BOIHBIX 2
3 | MOHOTOHHOCTh (PYHKIIMH. DKCTpeMyM (PYHKITHH. 2
4 | Bemyknocts rpaduka dyakmmu. Touku neperuda. 2
5 | HaxoxaeHne onTUMalIbHOTO Pe3yJibTaTa ¢ IOMOIIBIO IPOU3BOIHOM B MPAKTHUECKUX 33Jauax 2
Coneprxanue yueOHOro MaTepuasa
1 | IlepBoobOpasnas. HeonpenenéHublit nHTErpai u ero cBoiictBa. OCHOBHBIC (POPMYIIbI HHTETPUPOBAHUSL. 2
2 | VnterpupoBaHue METOIOM 3aMEHBI IEPEMEHHOM. 2
[TonsiTne 00 ompeneneHHOM wuHTerpaie Kak IUIOMAAN KPUBOJIWHEHHONW Tpamenuuu. OCHOBHBIE CBOWCTBA 2
Tema 8. 3 ONpeIeIEHHOTO MHTETpaIa.
IlepBooOpa3znas 4 | BolumcieHue onpeaeiéHHOr0 HHTErpaia METOIaMK 3aMEHBI TEPEMEHHOA. 2
QyHKImIm, ee | 5 | llpumenenue onpenenéHHOro MHTErpaIa Iuisl BRIYMCICHHS TUIOMIAEH IOCKUX QHUTyp. 2
npHMeHeHHe [IpakTrueckue 3aHATHS
1 | Heonpenen€uusiii HHTErpai. 2
2 | OnpenenéHHbIi HHTETpal. 2
3 | Boluncienue miomaaei miockux Guryp. 2
4 | OnpeneneHHblil HHTErpal B )KU3HU 2
Copepxanne yueOHOTO MaTepHana
1 [TonsaTne KoMIuiekcHOTO yrcia. ConpspKeHHbIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apTYMEHT KOMIUIEKCHOTO
gyrcna. AnreOpandeckast popma 3anucu KOMIIJIEKCHOTO YHUCIA. 2
9 I'eomeTpuueckas u TpuroHomMeTpudeckas opMbI 3aMUCH KOMITJIEKCHOTO yHcla. J{edCTBUS ¢ KOMIUIEKCHBIMU
Tema 9. qrclIaMu
KommniekcHble [TpakTHyeckue 3aHATUS
yuciaa 1 | BeimonHeHus IeWCTBUN C KOMIUIEKCHBIMH YHCIIAMH. 2
2 | [IpuMeHeHne KOMITJICKCHBIX YHCEI 2
CamocrosiTenbHas paboTa
1 | [Ipumepsl UCTIONB30BAHMS KOMITJIEKCHBIX YHCET 2
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Pa3pen 10.

MHuo:xecrTBa.
DJIeMeHThI Teopun

rpagos

Copepxanne yueOHOT0 MaTepuana

1

MmuoxecTBa.

2

I'padmr

[IpakTHyecKkue 3aHsATHS

1

Onepanuu ¢ MHOXecTBamu. Onepanuu ¢ rpadgamu

CamocrosrenbHas pabora

1

[Ipumeps! ucronb3oBanus rpados

Pa3nea 2. I'eomerpus

Tema 11. Ilpambie n
IJIOCKOCTH B

Cojnepkannie y4eOHOro MaTepuaia

OCHOBHBIE TOHSTHS CTCPCOMCTPUH. Pacnonoxenue MNpsAMBIX H IUIOCKOCTEH. HapaJ'IJ'IeJ'ILHOCTL IIPsAMBIX,

1 . .

IIPSIMOM U TNIOCKOCTH, TUIOCKOCTEN
2 | llepneHauKyJISIpHOCTD NPSIMBIX, IPSIMOM M INIOCKOCTH, INIOCKOCTEN. TeopeMa 0 Tpex NepreHIuKyIIspax
3 | [lapannensHble, NepIEeHANKYJIISIPHBIE, CKPELUBAIOLIUECS MIPSMBIE

NPOCTpaHCTBE [pakTHYECKHE 3aHATHS
1 | PacnonoxeHue npsiMbIX U MIIOCKOCTEM
2 | IlepneHAuKYISPHOCTh NPSMBIX, IPSIMOM M TJIOCKOCTH, TNIOCKOCTEH
3 | [MapannenbHbIe, MEPICHAUKYIISPHBIE, CKPEIMBAIOIIHECS MTPSMBbIC
Copep:xanne yueOHOT0 MaTepuana
1 JlekapToBBI KOOPAMHATHEI B MPOCTpPAHCTBE. PaccrosHue Mexay aByms Touykamu. KoopIuHATBI ceperHbBI
oTpe3Ka
Tema 12. 2 | BekTopsl B mpocTpaHcTBe. YTOI MEXKAY BekTopamu. CKaISIpHOE MPOU3BEICHNE BEKTOPOB
Koopaunartsl u
[IpakTudeckue 3aHATHS
BEKTOPbI
1 | dexapToBbI KOOPJIMHATHI B TPOCTPAHCTBE. BEKTOPHI B MPOCTPAHCTBE.
2 | Yron mexnay BekTopamu. CKalsipHOE MPOU3BEICHIE BEKTOPOB
3 | IlpakTuKO-OpHUEHTHUPOBAHHBIC 33]]a4H HA KOOPAMHATHOM IIIOCKOCTH
Copepxanne yueOHOT0 MaTepuana
Tema 13. 1 MHuororpanHuk u ero cocrtapisitomue. [Ipusma, ee cocraBnsomue, ceueHue. [Ipsmas U mpaBuUIbHAS
MHOrOrpaHHUKH U npu3Mbl. CHMMETpPHS TIPU3MEIL.
TeJia BpallleHust 2 | lapannenenunen, ky0. Ceuenune kyOa, mapamienenunena. CuMmmeTpus Kyoa.
UpaMuia, €€ COCTaBJSIONINE, CEUYCHHE. aBUJIbHAS THpaMuaa. YcedeHHas nupamuaa. CHUMMeETpHs
3|0 , , IT Vv C
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nupaMubl.

4 | BokoBas ¥ MOJIHAS TOBEPXHOCTh MPU3MBI, TUPAMU/IBI 2
5 | IlpaBuibHbBIE MHOTOTPAHHUKH, UX CBOWMCTBA 2
6 | Humunap, ero cocrapnsomue. CedeHne HUIMHIpa 2
7 | Konyc, ero cocrapnsatoniue. CedyeHrne KoHyca. Y cedeHHbI KOHyc. CeueHrne yCeUYeHHOro KOoHyca 2
8 | Lap u cdepa, ux ceueHus 2
9 | [Monsitue 06 oObeme Tema. OTHOMICHHUS 00HEMOB TTOIOOHBIX TEI. 2
10 | O6beMsbl U TUTOTAAN TIOBEPXHOCTEH Tel 2
11 | KomOuHaIMm MHOTOTPaHHUKOB M TEJI BpallleHUs 2
12 | 'eomeTpuyeckne KOMOMHAIIMY Ha MMPAKTHKE 2
[TpakTuueckue 3aHsATHS
1 | CgoiicTBa npu3MBbI U apAJIICICTIUITE A, 2
2 | CaoiicTBa mUpaMHIBL. 2
3 | Tena u noBepxHoctu BpauieHus. Konyc, ero cocrapnsroiine 2
4 | OOBeMBI U TUIONIATM TIOBEPXHOCTEH Tel 2
5 | [Ipumepsl cuMMeTpuii B mpodeccuu 2
Pa3znen 3. BeposiTHOCTDH M CTATHCTUKA

Coneprxkanne ydeOHOro MaTepuana
Pazzex 14. 1 | OcHOBHBIE TOHATHSI KOMOUHATOPUKH. 2
3 IeMeHThI 2 | CoOsbiTHe, BeposATHOCTH cOObITHs. ClI0KeHNE U YMHO)KEHHUE BEPOSATHOCTEMH 2
KOMOHHATOPHKH, 3 | JluckpeTHas ciyuaiiHas BeJIMYMHA, 3aKOH €€ pacipeieIeHusI. 2
CTATHCTHKHU H 4 | 3amaun MaTeMaTUYeCKONU CTATUCTUKH 2

TeopHuH [TpakTHveckue 3aHATHS
BepOSAAITHOCTEI 1 | DnemMeHTH KOMOMHATOPUKH. DIIEMEHThI CTATUCTUKH U TEOPUHU BEPOSTHOCTEH 2
2 | BeposTHOCTh B IpohecCHOHATBHBIX 3a7a4ax 2
3 | CocraBneHue Ta0NHIl U AMATPAMM Ha TPAKTHKE 2
JK3aMeH 12
CamocrositesbHasi padoTa 6
KouncyabTanus 2
MakcumajibHas yyeOHasi HATPY3Ka 236
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3.YCJOBHUS PEAJIM3AIIMU PABOYEN NPOIPAMMBI YUYEBHOI'O
HNPEIMETA

3.1. Jlas peaau3zanuu TPOrpaMMbl Yy4eOHOro mpeaMeTa JAOJKHBI ObITh
Npe1ycMOTPEHbBI CJIeYI0IHe ClelHalbHbIe MOMelleHUs:

Peanmzamust mporpaMMbl TUCHUIUIMHBI TpeOyeT Hamuuyusi ydeOHOro KaOwHeTa
MaTeMaTHKH.

O6opynoBanue yuyeOHOro KabUHeTa:

- TOCAIOYHBIC MECTa IO KOJMYECTBY 00YUaIOIINXCS;

- pabouee MecTO MpenoaaBaTes;

- KOMIUTICKT Y4eOHO-HATJISTHBIX TOCOOMIA;

- 3a/TaHMS 1711 KOHTPOJBHBIX PaboT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 3a1aHUS;

- MaTepuasbl SK3aMeHa.

Texnuueckue cpeacTsa 00yueHUs:

- IEPCOHAIBHBIN KOMITBIOTED C JIUIICH3UOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndpopMaunoHHoe od0ecnevyeHue 00yueHust
OCHOBHBIE HCTOYHUKH:

1. bammakoB M.M. Marematuka : yueOnuk / bammvakos M.M. — Mockaa :
KnoPyc, 2021. — 394 c¢. — ISBN 978-5-406-08166-2. — URL:
https://book.ru/book/939220.

2. bammmvakoB, M.J. Maremaruka. [Ipaktukym : yaeOHO-TIpaKTUIECKOE MOCOOMe
/ bamMakos M.U., DaTtrHa C.b. — Mocksa : KuoPyc, 2021. — 294 ¢. — ISBN 978-
5-406-05758-2. — URL: https://book.ru/book/939104.

JlonoysHUTENbHBIE UCTOYHUKMU:
1. boromonos H.B. IlpakTudeckue 3aHsATHS MO MareMatuke: Y4yeOHOe

nocobue sl CpeAHUX CleuaibHbIX y4eOHbIX 3aBefeHuii/H.B. boromonoB. — 6-¢
u3a., crep. — M.: Beicu. mk., 2003. — 495 c.
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4. KOHTPOJIb U OLEHKA PE3YJBTATOB OCBOEHHMA YYEBHOI'O
HPEAMETA
KoHTpoib ¥ OLEHKa pe3yIapTaTOB OCBOCHHs IPEAMETa OCYILECTBIIACTC
IIPEIIOIABATENIEM B IIPOLIECCE NMPOBEACHUS NMPAKTUYECKUX 3aHATUN, TECTUPOBAHUSA, a

TaKX€ BBIMIOJTHEHUS OOy4YaOUMMHUCS UWHIUMBHUAYAJbHBIX 3aJlaHUi, MPOEKTOB,
HCCJICIOBAHUM.
@DopMbI U METOAbI KOHTPOJISA
Pe3ysabTarhl 00y4yeHus P A P
pe3yJbTATOB 00yUYeHHUs
OcBoenne  comepkanus  ydeOHoro  mpeamera | OCHOBHBIC METO/IbI KOHTPOJIA

«MaremaTka» obecreurBaeT JOCTHKEHHE 00yUYaronIMUCs
CIIEYIOIIUX PE3yJIbTATOB:
JIUYHOCMHDBIX:

c(OPMHUPOBAHHOCTh TPEJCTABICHUH O MaTeMaTHKE
KaK YHUBEpPCAaJIbHOM  SI3bIKE HAyKH, CpEICTBE
MOJICJIMPOBAHUS SIBIICHUM U TPOIECCOB, HICAX WU
METOAaX MaTeMAaTHUKU;

MOHMMAHHUE 3HAYMMOCTH MaTeMaTHUKH ISl HAy4YHO-
TEXHHUYECKOro  mporpecca,  c(hOPMUPOBAHHOCTH
OTHOIIEHWA K  MaTeMaTHKe KaKk K  4YacTH
o0IIeueIoBeYeCKOl KyIbTypbl 4epe3 3HAKOMCTBO C

HCTOPUEN  pa3BUTHS  MAaTE€MaTHKH, OSBOJIIOLHUEH
MaTEeMaTHYECKUX UACH;

pasBHUTHE JIOTUYECKOT O MBIIUIECHHUS,
IIPOCTPAHCTBEHHOT O BOOOpakeHus,
ANTOPUTMHUYECKON KYJIBTYPHI, KPUTHYHOCTH

MBILIUIEHUS] HA YPOBHE, HEOOXOAUMOM Ui Oyaylien
npo¢eCcCuOHATBHON JIeATeTLHOCTH, TUTSt
MPOAOIKEHHUs 00pa30BaHUS U caMO00Opa30BaHUs;
OBNIQJICHUE  MAaTEeMAaTHUYeCKMMH  3HAHUSAMH U
YMEHUSMH, HEOOXOJMMBIMH B TIOBCEIHEBHOM JKU3HU,
JUIE  OCBOGHHSI CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCUUIUIMH M JAMCUUIUIMH  NPO(heCcCHOHAIBHOTO
LUK, A7 [0oJTydyeHHust 00pa30BaHus B 001acTsX, HE
TPEOYIOIIHNX yIIIyOJIeHHON MaTeMaTU4YeCKOn
MOJITOTOBKH;

TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHMIO, B TOM
quciae camMooOpa30BaHUIO, Ha MPOTSHKEHUU Bcel
KU3HH, CO3HATEIbHOE OTHOUICHHWE K HETMPEPHIBHOMY
00pa30BaHUIO Kak YCIIOBHIO YCIIEIIHOM
po¢eCCHOHAIBHON 1 0OIIIECTBEHHON JIEATEIbHOCTH;
TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHOM
TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;
TOTOBHOCTb K KOJIJICKTUBHOM pa0ore,
COTPYAHUYECTBY co CBEpCTHUKAMU B
o0pa3oBaTeNbHON, 0OIIIECTBEHHO MOJIE3HOH, yueOHo-
HCCIEA0BATENIbCKOM, MPOEKTHOM M JPYTUX BHUAAX
NesTeNbHOCTH;

OTHOIIIEHHE K MPO(eCCHOHATBHOM NESTETFHOCTH KaK
BO3MOXKHOCTH  y4yacTUsi B  pELICHUHM JIMYHBIX,
OOIIIECTBEHHBIX, rOCYJIapCTBEHHBIX,

3HAHUM: TEKYIIUH, EPUOJUYECKUN U
HUTOTOBBIA KOHTPOJIb.

Tekymuii KOHTPOJIb IPOBOAUTCS B
dhopwme:
— YCTHOTO OIIpOCa;

— THUCHMEHHOIO orpoca
(camocTtosATenbHON u
KOHTPOJILHOM pabOThI);

— TPOBEpKHU BBITIOJTHEHU S
NUCbMEHHBIX JIOMAIITHUX
pabor;

— TECTUPOBAHHUS 110 TEMAM.
[IpoBepka MOXKET OBITH
WHIUBUAYAIBHOW, (POHTAIBHOW W
KOMOWHHUPOBaHHOM.
Iepuoanyeckui KOHTPOJIb B
dbopwme:

MUCBMEHHOW pabOThl IO KaXJIOMY
paszzaeny npeaMera.

dopma NpOMEKYTOUHON aTTECTALUH,
YCTaHOBJICHHAs] y4eOHBIM IIJITAHOM B
KOHIIE 1 ceMecTpa -
muddepeHIMpOBaHHBIA  3a4yeT, 2
ceMecTpa — HK3aMeH.
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OO0IIEHAIIMOHAIBHBIX MTPO0OJIEM;

MemanpedMemelx:

YMEHME  CaMOCTOSTEIbHO  ONPENENATh  LEIH
NEeSTEIbHOCTH U COCTABIJISITH IUIAHBI JIEATEIbHOCTH;
CaMOCTOSITEJIbHO OCYILLECTBIISITh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JIEATEIbHOCT; HCIOJIb30BaTh BCE
BO3MO>KHBIE pecypcsl JUTSt JOCTHKEHUS
MOCTABJICHHBIX IleJIed U  pealu3aluy IJIaHOB
NEeSTEIbHOCTH, BBIOMPATH YCIICUIHBIC CTPATETHH B
Pa3IMYHBIX CUTYaLIUAX;

yMeHUe MPOTyKTUBHO oOmaThest u
B3aMMOJICIICTBOBAaTh B  IPOIECCE  COBMECTHOM
NESATEIbHOCTH,  YYUTHIBATh  MO3UIMH  APYrHX
YYaCTHUKOB JIEATEIbHOCTH, YP(EKTUBHO pa3peliaTh
KOH(JINKTHI,

BIIJICHHE HaBBIKAMHM II03HABATENIbHOW, Yy4yeOHO-
HCCIIEIOBATENIbCKOM M IPOEKTHOH J1eATEIbHOCTH,
HaBBIKAMU pa3penicHus] MmpodieM; CIOCOOHOCTh |
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHCKY METOJIOB
pelieHusT  MpakTUYeCKUX  3aJad, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS,

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIIbHOU
MH(OPMALIMOHHO- TI03HABATEIbHON JEATEIbHOCTH,
BKJIIOYAsi YMEHUE OPHEHTHUPOBATHCS B PaA3IMUHBIX
UCTOYHUKAX MHGOPMAIUH, KPUTUYECKU OILICHUBATh U
MHTEPIPETHPOBATh HH(MOPMAIHIO, TOIYYAEMYIO H3
Pa3IUYHBIX UCTOYHUKOB;

BJIQ/ICHUE SI3BIKOBBIMHU CPEJICTBAMHU: YMEHHUE SICHO,
JIOTUYHO M TOYHO M3Jaratb CBOIO TOYKY 3pEHHS,
HCIIOJIb30BaTh a/1eKBAaTHBIE SI3bIKOBBIE CPEJICTBA;
BIIaJICHUE HAaBBIKAMH II03HABATENBHON peduiekcuu
KaKk OCO3HAHMS  COBEpPUIAEMBIX  JICUCTBUM U
MBICIIUTENIBHBIX TPOLIECCOB, WX pPE3yJbTaTOB U
OCHOBaHUM, TpaHUIl CBOETO 3HAHWA W HE3HAHUS,
HOBBIX TO3HABATENBHBIX 33Jlad U CPEIACTB s MX
JOCTHKEHMUS;

LEJEYCTPEMIIEHHOCTh B TOUCKaX W TPUHATUU
perieHuit,  cooOpa3sUTETbHOCTh U HHTYHUIIUS,
Pa3BUTOCTb NPOCTPAHCTBEHHBIX  IPEICTABICHU;
CIIOCOOHOCTh BOCHPUHHMMATH KPAacoTy W TapMOHHIO
MUDA;

NnpeoMemHbIX.

c(OpMUPOBAHHOCTh TPEJCTABICHUH O MaTeMaThKe
KaK 9aCTH MHUPOBOW KYJbTYpPHl M1 MECT€ MaTeMaTHKU
B COBPEMEHHOUN IMBWIM3AINH, CIIOCO0AX OMUCAHUS
SIBJICHUH pEaJlbHOTO MHpa Ha MaTeMaTUYeCKOM
SI3BIKE;

c(hOpMUPOBAHHOCTH MpeACTaBICHUI 0
MaTEMATHYECKUX  TOHATHUAX  KaK  BaKHEHIINUX
MaTeMaTUYeCKUX MOJIEIISIX, TTO3BOJISFOIIINX

OIMUCBIBATh U U3YyYaTb Pa3HBIC MPOLCCCHI U SIBJICHUS,
ITOHUMAaHHEC BO3MOXHOCTHU AKCHOMATHYCCKOTI'O
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MOCTPOCHUA MATCMATHYCCKUX Teopnﬁ;
— BJIaJ€HHUC MCTOAaMH HOOKa3aTCJIbCTB U aJIrOPUTMOB
ux IMIPpUMCHATH, MNPOBOAUTH
A0Ka3aTCJIbHBIC PACCYXICHHA B XOAC PCHICHUA

peuieHus, yMEHHUE

3a1a4;

— BIIAJCHUE CTaHIAPTHBIMHU
paLMOHAIBHBIX U UPPALMOHAIBHBIX, II0KA3aTCIIbHBIX,
CTCIICHHBIX, TPUTOHOMETPUYECKUX YPABHCHUM W
HEPABEHCTB, MX CUCTEM; MCIIOJb30BaHUE TI'OTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHUCIIE JJIA IIOUCKA
IIyTH PEILICHUS U WUIIOCTPALUK PELICHUS] YPAaBHEHUI

" HCPABCHCTB,

— cpOpPMUPOBAHHOCTh TMPEACTABICHUH 00 OCHOBHBIX
MOHATHSIX ~ MAaTEeMaTHMYeCKOro  aHalu3a U UX
CBOMCTBax, BJAJCHHE YMEHHEM XapaKTepU30BaTh
noBeieHne (YHKIUM, MCIOIB30BaHUE MOIYUYEHHBIX

3HAaHUH [QJIs1  OITMCAHUS

3aBHCHUMOCTEH;

— BJIAQJICHUE OCHOBHBIMM IIOHATUSIMU O IUIOCKMX U
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (QUTypax, HX
OCHOBHBIX CBOMCTBax; C()OPMUPOBAHHOCTb YMEHUs
pacrno3HaBaTb ~ reoMeTpudeckue  ¢GuUrypsl  Ha
yeprexax, MOJIENAX
IIPUMEHEHHUE H3YyYECHHBIX CBOMCTB I€OMETPHYECKHUX
buryp u QGopmyn i pelIeHUus T'eOMETPUUYECKHX
3a/1a4 ¥ 3a]1a4 C PAaKTUYECKUM COJIEpKaAHUEM;

—  c(hOpMHUPOBAHHOCTb IPEJICTABICHUNA O MpoLeccax U
SIBJICHUSIX, MMEIOIINX BEPOSTHOCTHBIM XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEaAIbHOM
MHpE, OCHOBHBIX IOHATHUSAX JIEMEHTAPHOM TEOPHUH
BEPOSITHOCTEM; YMEHUN HAXOAUTb U OLCHUBAThb
BEPOSATHOCTH HACTYIJICHUSI COOBITUH B MPOCTEHIINX
MIPAKTHYECKUX CUTyalusax u OCHOBHBIE

XapaKTCPUCTUKHU cnyqaﬁme BCJINYHH,
— BJIaACHHC  HaBBIKaAMH HCIIOJIB30BaHHUA  TI'OTOBBIX

KOMIIBIOTEPHBIX ITPOrpaMM IIPU PELICHUH 33]1a4.

u

U aHajlu3a pCaJIbHBIX

nmpueMaM  pCIICHUA

B PCaJIbHOM MHUPE;

dopma KOHTPOJIA
pe3yJibTATOB 00y4eHHs

Kputepun oneHkn pe3yibTaToB
o0yueHust

[IpoBepounas pabdora,
KOHTpOJIbHast paboTa

«OTJIMYHO» BBICTABISETCA oOOydaromemycsi, ecid pabora
BBHITIOJTHEHA TOJTHOCTHIO, HJIM B HEH MMEIOTCSl HECYIIECTBEHHBIE
OIMOKY; Ha KAYECTBEHHBbIE W TEOPETHYECKHE BOIMPOCHI JIaH
MIOJTHBIM, WCUEPIIBIBAIONINN OTBET JHUTEPATYPHBIM S3BIKOM C
COONIOZICHNEeM TEXHUYECKOW TEPMHUHOJIOTMH B OIpPEIeICHHON
JIOTUYECKOW IMOCIIeIOBATSIbHOCTH, TIPUBOJUT HOBBIC TIPHUMEPHI,
YCTaHABIMBAET CBSI3b MEXKIY M3y4aeMbIM U paHee HU3YYCHHBIM
MaTepruajoM IO KypCy, yMeeT NPHMEHHUTh 3HAaHUS B HOBOH
CUTYallUU;

«XOpOIIO»  BBICTaBIAETCA oOOydJarmeMmycs, eciau padora
BBIIOJIHEHA IOJHOCTLIO MM He MeHee yeM Ha 80 % ot o0bema
3aJlaHusl, HO B HEW WMCIOTCS HEJOYEeThl M HECYIICCTBCHHBIC
OIIMOKHK; OTBET HA KAYECTBEHHBIE M TEOPETHUECKHUE BOIMPOCHI
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VAOBIETBOPSIET  BBIMICTIEPEUUCICHHBIM  TpeOOBaHUSAM, HO
COJICP’)KUT HETOYHOCTH B H3JIOKEHHUU (AKTOB, OMpEICIICHUH,
MOHITHIA, OOBSICHEHHH B3aWMOCBSI3CH, BBIBOJAX U PEIICHUU
3aja4; YydYalluics HUCHBITBIBACT TPYIHOCTH B NPUMEHEHUU
3HAaHUW B HOBOM CUTyallUH, HE B JOCTATOYHOU MEPE MCIOJIb3YET
CBSI3M C paHee N3YUYCHHBIM MaTepUAIIOM.

«YIOBIIETBOPUTEIBHO» BBICTABISETCS OOydYaroleMycs, €clu
BBINIOJIHEHA B OCHOBHOM BEpHO (0OBEM BBIMOJIHEHHOW YacTh
cocTaBisieT He MeHee 2/3 oT obmero oObema), HO JOIMYIICHBI
CYLIECTBEHHBIC HETOYHOCTH; OOydaroumiics oOHapyKUBaeT
MOHMMaHHUE y4eOHOro MaTepuasa Mpu HeIOCTATOYHON MOJHOTE
YCBOCHHUSI IOHATUH U 3aKOHOMEPHOCTEM; YMEET IPUMEHATH
MOJlyYeHHbIE 3HAHUA MPU PEIIeHWH TMPOCTHIX 3aJad ¢
UCTIOJIb30BAHUEM TOTOBBIX (OPMYIJ, HO 3aTpyJHSETCS TpH
pElIeHNH KayeCTBEHHBIX 33/1ad M CIOKHBIX KOJHMYECTBEHHBIX
3aj1a4, TpeOYIOIMX peodpazoBaHus (OPMYIL.
«HEYJIOBJICTBOPUTEIHHO» BBICTABIICTCS O0yUYaIOMIEMYCsl, €CIIH
paboTa B OCHOBHOM H€ BBINOJIHEHA (00BEM BBIMOJIHEHHON YacTu
meHee 2/3 ot ofOmero o0bemMa 3amaHus); OOYYarOIIUKHCS
MOKA3bIBa€T HE3HAHWE OCHOBHBIX IIOHSATUH, HEMOHUMaHUE
U3yYEHHBIX 3aKOHOMEPHOCTEH W B3aMMOCBS3€H, HE yMeeT
peliaTh KOJNMYECTBEHHbIC M KAUECTBEHHBIE 3a/1a4H.

TectupoBanue

OnenuBaetcst U GHEepeHIMPOBAHHO B COOTBETCTBHH C KPUTEPHUSIMH
OIICHOK (CM. TaOIuITy U3 11.5)

YcTHBI onpoc

«OTJIMYHO» BBICTABISAECTCA OOydYaromeMycsi, €clid OH TIOJHO
PacKpbUI CO/ICpKAHUE MaTepuaia B 00beMe, MPeayCMOTPEHHOM
MPOrpaMMOM; HM3JIOKHJI MaTepuanl TPaMOTHBIM S3BIKOM B
ONPEACICHHON  JIOTMYECKOW  IMOCIEI0BATEIIbHOCTH, TOYHO
UCIIONB3ysl ~ MAaTeMaTH4eCKyld U CHEUUaJIU3UPOBAHHYIO
TepMI/IHOJ'IOFI/II-O nu CI/IMBOJ'II/IKy; HpaBI/IJ'II)HO BBIITOJTHUJI
rpaduyeckoe M300pakKeHHE M UWHBIE YEPTeXKU U TpaduKy,
COMYTCTBYIOIIME OTBETY; IMOKa3aJl YMEHHE WJUIFOCTPUPOBATH
TEOPETHUYECKUE  TOJOKEHUSI  KOHKPETHBIMU  IPUMEPAMH,
HpI/IMerlTB nux B HOBOI\/JI CI/ITyaIII/II/I HpI/I BBITTIOJIHCHUUA
MPaKTUYECKOr0 3aJaHusl; MPOJAEMOHCTPUPOBAJI YCBOCHUE paHee
M3YYEHHBIX COMYTCTBYIOIIMX BONPOCOB, CPOPMHUPOBAHHOCTH U
YCTOMYMBOCTh MCHOJIb3YEMBIX MPU OTBETE YMEHUW M HABBIKOB;
OTBEYAJI CAMOCTOSITEILHO 0€3 HaBOIAIINX BOTIPOCOB.

«XOPOIIIOY» BBICTABISCTCS O0YydYarOIIEeMyCs, €CITU OTBET HMEET
OJIMH W3 HENOCTATKOB: B M3JIOKEHHH JIOMYIICHbI HEOONbINe
np06em,1, HC HMCKA3UBIINHUEC JIOTHYCCKOIo n I/IH(i)OpMaIII/IOHHOFO
CO/IepXaHUsl  OTBETA; HET  ONPEICICHHOW  JIOTMYECKOU
MOCJIEIOBATEILHOCTH, HETOYHO HCIOJIB3YEeTCSl MaTeMaTH4ecKas
U CIOCUMAIM3UPOBAHHAS ~ TEPMHUHOJOTUS M  CHUMBOJMKA;
}IOHYHICHI)I OIWUH-IBA HEOO04YCTa HpI/I OCBCIICHHNU OCHOBHOTI'O
COepXaHUsl  OTBETa,  HCIPABIEHHbIE IO  3aMEYaHHIO
MIPETNO/IaBaTelis; TOMYIIEeHBI OMOKa Wi 0oJiee ABYX HEIOUETOB
MIPU OCBEIICHUH BTOPOCTENEHHBIX BOMPOCOB WM B BBIKJIAJKAX,
JIETKO  WCTPABICHHBIE 1O  3aMEUaHWUIO WU  BOMPOCY
MpenoiaBaTes.

«YJIOBIIETBOPUTEIHHO» BBICTABISIETCS OOydYaroImeMycs, eciu
HETMOJTHO WJIM  HEMOCJIEJOBATEIbHO PACKPBITO COJACpIKAHUE
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MaTepHalia, HO TI0Ka3aHo 00Iee MOHUMAaHKUE BOIPOCA, UMEITUCH
3aTPyTHEHUS WM JOMYIICHBI ONIMOKU B OTMPEICIICHIH OHSATHH,
HCIIOJIb30BAHHUU TCPMHUHOJIOTHMH, YCPTCIKAX, 6JIOK'CX€M u
BBIKJIAJIKAX, WCIPABJICHHBIC IIOCIE HECKOJBKUX HaBOISIIMX
BOIIPOCOB IPEIOJaBaTelis; OOydYarolluiics HE CHpaBWIICS C
NPUMEHEHHEM TCOPUU B HOBOW CHUTyallMd IPU BBIMOJHCHUH
NPAaKTUYECKOTO 3aJ[aHMsl, HO BBIMOJIHMII 3a/1aHus 00513aTEIIbHOTO
YPOBHS  CJIOKHOCTH IO JaHHOH Teme; TMpH  3HAHHUK
TEOPETUYECKOr0  Marepuaja  BbIABICHA  HEAOCTATOYHAsS
c(OPMUPOBAHHOCTH OCHOBHBIX YMEHHUI1 U HABBIKOB.
«HEYJIOBJIETBOPHUTEIILHO» BBICTABISICTCSI O0YYAOIIEMYCsl, €CITH
HE PAacKpbITO OCHOBHOE COJCp)KaHHE Y4eOHOro Marepuala,
OOHApy»KEHO HE3HAaHWE WM HEMOHMMAaHHE OO0YYaOIIUMCSI
Oonpield WM Hamboliee BaXXHOW 4acTH Y4eOHOTO MaTepuana;
JOMYIIEHbl ~ OMIMOKK B  ONPEACICHUH  MOHSITHH, IpU
HCIIOJIb30OBAHUU TCPMHUHOJIOTUH, B YCPTCIKAX, 6JIOK'CX€MaX u
UHBIX BBIKJIAKaX, KOTOPbIC HE MCIPABJICHBI MOCIE HECKOJIBKHX
HABO/AIIHMX BOIIPOCOB IPEHOIaBaTEIISI.
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9.

5. ®OH/JbI OHNEHOYHbIX CPEJACTB

1 cemecTp 00y4eHus. Popma KOHTPOJIA — «/IndpPepenupoBanHbIi 3a9eT»

Bomnpocs! mist mposeaeHus auddepeHimpoBaHHoro 3a4era 3a | cemectp
o npeamery «MaremaTuka

JecsaTuunble TpUOTHKEHHS JEHCTBUTENBHBIX Yncesl. AOCONIOTHAS U OTHOCUTEIbHAs
MOTPEIIHOCTH, UX TPAHUIIBI.
Kopuu u crenenu. KopHu HaTypanbHOM CTENEHH U3 YUCa U UX CBOMCTBA.
Crenenb ¢ paMOHAJIbHBIM U JEHCTBUTEIBHBIMU MTOKA3aTENSAMHU, €€ CBONCTBA
Omnpenenenue yncnoBor ¢ynkuus. ['papuk pynkuu. Ipocreitmme npeodpa3oBaHus
rpa@uKoB QyHKIIHA.
CgoiicTBa (QyHKIUNA: MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTh U HEUETHOCTD,
NEPUOJANYHOCTb.
Oo6parnbie pynkuuu. ['padux oOpaTHOM QyHKINH.

Crenennast QyHKIust Y = XP ¢ HaTypaJbHBIM MOKa3aTeleM CTENeHH, e€ TpaduKku U

CBONMCTBA
= x—Eﬂ — i
c y = =— y
TeneHHas PyHKIUsS x*" e€ rpauK U CBOMCTBA
— - @n-1 _ 1
CrenenHas GyHKIHS x*"~1 e¢ rpadMik U CBOMCTBA

m . o
10. Crenennas pyHkust y =x", 20e r = —> 1, x>0 eé rpaduk u cBOMCTBA

11.Crenenas pyHKIus y = x", 20e 0 < % <1, x>0. e€ rpaduk u cBOMCTBA

m s o
12.CrenienHas pyHKIMs y=Xx",r=— —e rpaduk u CBOMCTBA

13.TTokazatenbHas Gpynnus y=a*, rae a>0, a#l, e€ rpaduk u cBoiicTBa

14 TlokazatenbHas ¢pynkuusa y=a*, rae 0<a<l, e€ rpaduk u cBoiicTBa

15.@yukmms y= 10gaX, rae a>0, a#1, e€ cBoiicTBa U rpaduk.

16.®ynkius y= 10gax, roe 0<a<l, e€ cBoiictBa u rpadux.

17.I1onsitue norapudma. CoiictBa sorapupmMoBs.

18.T1onsiTue norapudma. Jlecaruunpie U HaTypaIbHbBIE JTOTAPUPMBIL.
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19.JTorapudgmupoBaHue U MOTCHIIMPOBAHUE BBIPAKEHUH.

20.PemieHre nokasaTesbHbIX YpaBHEHUH.

21.Pemienue nokazaTeabHbIX HEPABEHCTB.

22.Pemenue norapupmMudecKux ypaBHEHHI.

23.Pemenue norapuMuUuecKux HEPaBEHCTB.

24.COoOTHOIICHUS MEX/Ty TPaJyCHON U paguaHHONW MEpaMH yTJIOB.

25.TpuronomeTpuueckre (PyHKIMU YUCIOBOTO apryMEHTa, 3HaKU UX 3HAUYCHUH.

26.COOTHONICHUS MEXTYy TPUTOHOMETPUUECKUMHU (PYHKIIMSIMHU OJHOTO apTyMEHTa.

2. D®OopMyIIBI IPUBEICHUA.

28. TpuronomeTpruyeckue QyHKIIMH CYMMBI U Pa3HOCTH JABYX YIJIOB.

29.TpuronomeTrprudeckue GyHKIIMH TBONHOTO yTa.

30.TpuronomeTrpuyeckue GyHKIUH TOJOBUHHOTO apryMEHTAa.

31.®opMyIbl MOHMKEHUS CTETICHH.

32.IIpeobpazoBaHne CyMMBI U pa3HOCTH OJHOMMEHHBIX TPUTOHOMETPUUYECKUX (DYHKINH B
POU3BEICHUE.

33.Tpuronomerpuueckas GyHKIUs Yy =sin x, €€ rpaduk u cBOHCTBA.

34. Tpuronomerpudeckas GyHKIHUS Y =C0SX, e€ rpadiK U CBOWCTBA.

35.Tpuronomerpudeckast GyHKIMs Yy =tgx, €€ rpaduk U CBONCTBA.

36.Tpuronomerpudeckasi GyHKIUS Y =ctgx, €€ rpaduk u CBOMCTBA.

37.IlonsTe apkkoTaHreHca ynciaa. OyHKIMs Y = arcctgx, e€ rpaduk U CBOMCTBA.

38.ITonsTrHe apkkoTanreHnca uncna. OyHkius y = arcctgx, e€ rpaduk u cBoiCTBa.

39.ITonsATHE apkcuHyca uncia. OyHkiws Y = arcsin x,e€ rpaduk u cBoicTBa.

40.TTonsTre apkkocuHyca yucia. @yHkuus Yy = arccos X , e€ rpaduk u CBOWCTBA.

41.Penienyrie NpoCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUH.

42.PenieHrie TPUrOHOMETPUYECKUX HEPABEHCTB Sin Xx<a, Sin X > a.
43.PemieHue TPUrOHOMETPUUECKUX HEPABEHCTB COSX <a, COSX > a.
44 PelieHre TPUTOHOMETPUYECKUX HEPABEHCTB tgx<a, tgx>a.

45.PemieHrue TpUTOHOMETPUUYECKUX HEPABEHCTB Ctgx<a, Ctgx > a.
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o 0 bk~ w

2 cemecTp 00ydenusi. DopmMa KOHTPOJIS — «IK3aAMEH»

Bompocs! 1u1st IpoBeIeHUs DK3aMEHa 3a 2 CEMECTP

10 IpCAMCTY «MaremaTuka»

[ToxazatenpHass Qynkmusa, e€ rpabuk U cBoiicTBa PemeHne moka3aTeIbHBIX
YPaBHCHUU.

[Tonsitue morapudma. CpoiictBa norapupmoB. Pemienne morapudmuueckux
YPAaBHEHHUM.

@opMyIIbI TPUTOHOMETPUYECKHUX BBIPAKEHUN.

Pemenne npocTermmx TPUrOHOMETPUIECKUX YPABHEHAN

[Ipenen pyHkMM B 6€CKOHEUHOCTH.

Brruucnenne npenena ¢yHkiuu B Touke. [IpaBuia packpbITHsT HEOMPEACIEHHOCTH
BHJIA %
Boruucnenne mnpenena  QyHkuuu B OeckoHeyHocTH. [IpaBuna  packpbIThs

. o o0
HEOIpPEeIeIEHHOCTEW BUJIa — U 00—,
o0

[TpousBoanHas GyHKIMH, €€ TCOMETPUICCKUN B (PU3UIESCKUM CMBICIL.
[IpaBuna muddepeHIMpPOBaHUS CyMMBI, Pa3HOCTH, IMPOM3BEICHUS, YaCTHOTO ABYX

dbyHKIMi. YpaBHEHHE KacaTelIbHOU K Tpaduky QyHKIUU.

10.I1paBuno nuddepeHnnpoBanus CI0KHON HyHKIIUU.

11. ®opmynsl AuddhepeHunpoBaHusl.

12.YcnoBus Bo3pacTaHus U yObIBaHUST (DYHKIIUH.

13. Dkctpemy™m dynkiuu. MccnenoBanue QyHKIIMH HAa KCTPEMYM C MOMOIIBIO MEPBOI

IIPOU3BOJTHOM.

14. Bropas mnpousBogHas u e€¢ Qusuyeckuii cmbicia. MccnemoBanue GyHKOUM Ha

AKCTPEMYM C IIOMOLIBIO BTOPOU IPOU3BOIHOM.

15.T1epBooOpaznas. Heonpenen€uusiii HHTETpall M €0 CBOWCTBA.

16. OcHoBHBIE (POPMYITBI UHTETPUPOBAHUSI.
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17.0npenenéHHplii MHTETpal U €ro reoMeTrpudeckuii cMbici. OCHOBHBIE CBONCTBA
ONPENEIIEHHOTO UHTErpaJIa.

18.BbruncieHne Ompeae€éHHOT0 MHTerpaja METOJOM 3aMEHbl NMEPEeMEHHOH, (gopmyra
WHTETPUPOBAHUSA 10 YACTSIM.

19.Brruncienne miona el miocKux GUryp ¢ moMOIIbI0 OMPEASIEHHOTO HHTETPAIA.

20. Ilonartue BekTopa. JInHelHbIe Onepalliy Ha/l BEKTOPAaMH U UX CBOMCTBA.

21. CkansipHoe mpou3BeJIeHuE BEKTOPOB U €r0 CBOMCTBA.

22. Onepanuu  HajJ BEKTOpaMH, 3aJ@aHHBIMH CBOUMHU KoopauHaTamu. Dopmyibt
KOOPAUHAT CEPEIMHBI OTPE3Ka, PACCTOSHUSA MEXKIYy ABYMSA TOYKAMH, KOCHHYCA yIJa
MEXKy BEKTOpPaMH B KOOpAMHATAaX.

23. YcnoBus KOJTMHEAPHOCTH U TEPIIEHANKYISIPHOCTH BEKTOPOB.

24. OCHOBHBIE MOHATHUS U AKCUOMBI cTepeoMeTpur. CIeACTBUS U3 aKCUOM CTEPEOMETPUN

25.B3anMHOe pacmooKeHHe ABYX MPSIMBIX B MpocTpaHcTBe. [Ipu3Hak mapamiensHOCTH
MPSIMBIX.

26. BzauMHOe pacmoysioKeHHe TMpsSMOM M IUIOCKOCTH B mpocTpaHCcTBe. llpu3Hak
[apaJuIeIbHOCTH NPSIMOM U TIIOCKOCTH.

27.B3auMHOE pacmojio)keHHe JByX TIuIocKocTed. Ilpu3Hak mapamuienbHOCTH JABYX
IJIOCKOCTEN.

28.Cy1ecTBOBaHHE TJIOCKOCTH, MApaUIeIbHON JTaHHOW TIJIOCKOCTH.

29.CRoiicTBa mapaJlIeIbHBIX TUIOCKOCTEH.

30. Yron wMexay TMpsAMBIMA B TPOCTpaHCTBE. [lepmeHauKyIIpHOCTh TPSIMBIX B
npoctpaHcTBe. CBOWCTBO NMEPIEHANKYIISIPHBIX MPSMBIX.

31. Yron Mexay mpsMOM M IUIOCKOCTHIO. [lepneHAnKyISIpHOCTh TPSIMOM U TIJIOCKOCTH.
[Ipu3Hak nepneHauKyIsIPHOCTH MPSIMOM U IIIOCKOCTH.

32. CBoiicTBa NEPHEHAUKYJISIPHOCTH MPSIMOU U TIIIOCKOCTH.

33. [lepnenqukysip u HakJIOHHas. TeopeMa o TpEX MepreHIuKyIspax.

34. Yron ™exnay IuiockocTaMmu. lleprneHnukynspHOCTh ABYX IMockocTeil. Ilpu3nak
IIEPIIEHIUKYJISIPHOCTH IUIOCKOCTEM.

35.1TapannenbHoe NPOEKTUPOBAHUE U €ro CBOMCTBA. OPTOroHaIbHOE MPOEUPOBAHUE HA

IIJIOCKOCTB. HJ'IOIH&IH: OpTOFOHaJ'II)HOf/i IMPOCKIMKU MHOT'OYT'OJIbHHKA.
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36.ITouarue o muororpanHuke. [lpusma. Buasl npuzm. O6bEM U TUIOMIAAL TOBEPXHOCTH
nupamubl. O0bEMBI TOA0OHBIX Tel bokoBasi MOBEPXHOCTH MPSIMOM MPU3MBI.

37.Ilapannenenunen, ero BUAbI U CBOWCTBA.

38.11psMoyToIBHBIN TTapaIeNeIUIe U €r0 CBOMCTRA.

39.Ilupamuna. Bunger mmpamua. CBoHCTBa TapaUieIbHBIX OCHOBAHHMIO CEUCHHUHA B
nupamue. OOBEM U IIOAAb NOBEPXHOCTH MUpaMuibl. OOBEMBI MOJOOHBIX TET

40. IlpaBunibHas mupaMuia. bokoBast MOBEpXHOCTh MPABUIILHON TUPAMHUIBI.

41. IlpaBHJIbHBIE MHOTOTPAHHUKH.

42. Hunuanap. CeueHuss UWIMHIApaA IUIOCKOCTAMU. OO0bEM W IJIOWIAAb MOBEPXHOCTU
UUJIMHIpA

43. Konyc. Ceuenust koHyca TiockocTsMu. OOBEMBI U TUTONIAIA TTOBEPXHOCTEH, KOHYCa,
YCEYEHHOT O KOHYCA.

44. lap. Ceuenue mapa miockoctbo. O0BEMBI m1apa u ero yactei. [lnomanb chepsi.

45.KacarenpHasi IIIOCKOCTh K mapy. I[lepeceuenue nByx cdep. Brimcanubsie U onucaHHbIe
MHOTOI'PaHHHKHU.

46.1Tonsitie o coObITUAX. Buabl cimydaliHbIx coObITUIA. YacTOTa ¥ BEPOSITHOCTH COOBITHS.

47.31emMeHThl KOMOUHATOPHKHU.

48.TeopeMbl CIIOKEHUSI 1 YMHOKEHHUSI BEPOATHOCTEH.

49.DopmyITbl TOTHOW BEpOATHOCTH, batieca. ®opmyna beprym.

50.MaTteMaTtrueckoe OKHIaHUE U JUCTISPCHSL.
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OHCHKa HMHIAWBUIYAJIBbHBIX 06p8,30BaTeJIBHBIX I[OCTI/I)KCHI/Iﬁ 10 pe3yjbTaTaM

HpOMe)I(YTO‘{HOfI arrecrauyu  IHpOU3BOJUTCA B COOTBCTCTBUH C YHI/IBepCElJIBHOfI

IIKAJIOM:
Ipouent KavecTBeHHas1 OlleHKA HHANBHIYAJbHBIX
pe3yJabTATHBHOCTH 00pa3oBaTeIbHbBIX J0CTHKEHHH
(MpaBUJILHBIX OTBETOB) 0aJ11 (0TMETKA) BepOaJIbLHBIN AHAJIOT

90 + 100 5 OTJIMIHO

80 + 89 4 XOPOIIIO

70+ 79 3 YIAOBJICTBOPUTEIHHO
Meree 70 2 HEYIOBJICTBOPUTEIHHO

Kpurepun ouenku:

90 = 100% (5 GamnoB) mpucBauBaeTcsi 00ydarOIIEMyCs, €CJIU OH IMOJTHOCTBHIO
BBITIOJIHUJI 3a/IaHME IK3aMEHAIMOHHOTO OwiieTa: Jajl MpaBWJIbHBIE OTBETHI Ha
BCE€ BOIIPOCHI U PEIIIHI BCE 33]1a4H;

80 + 89% (4 Gamia) mpucBauMBaeTCs OOYYalOIIEMYCsl, €CJIU OH IOJHOCTBIO
BBITIOJTHWJI OJIHO TPAKTHYCCKOE 3aJaHhEe HK3aMEHAIMOHHOTO Owjieta W aal
MPaBUJIBHBIA OTBET HA TEOPETUYSCKHA BOIMPOC, JHUOO BBITOJTHII JBa
PAKTUYECKUX 3aJlaHus, HO HE CMOT MPaBUJIBLHO OTBETUTh HA TEOPETHUECKUI
BOIIPOC;

70 = 79 % (3 Oamna) mpucBaMBaeTCA OOYYarOIIEMYCs, €CIM OH IOJHOCTHIO
BBITIOJIHUJI OJTHO MPAKTUYECKOE 3aJaHUE IK3aMEHAIITMOHHOTO OUJIeTa U IOy CTUIT
CYIIIECTBCHHBIC OMMMOKY TP OTBETE HA TCOPETUICCKUI BOTIPOC;

menee 70% (2 Oamia) mpucBauBaeTcs OOydarolmeMycs, €CJii OH HE CMOT
BBITIOJTHATH HU OJTHOTO MPAKTHYECKOTO 3aaHUS YK3aMEHAITMOHHOTO OHJIeTa.
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6. AJANTALMSI PABOYEH TIPOTPAMMBI JJISI JIMI] C
OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 3J10POBbS (OB3)

AnanTupoBaHHas TporpamMma pa3padaThiBacTCsl MPH HAIWYWAU 3aSBICHUS CO
CTOPOHBI OOydYarOIIETrocsi (POAUTENCH, 3aKOHHBIX TMPEACTABUTENICH) W MEIUITTHCKAX
MOKa3aHUM (PEKOMEHJALUSIMU TICUXO0JIOT0-MEIMKO-TIeIarornyeckon komuccuu). s
WHBAJIWJOB aJanTUpPOBaHHAas o0Opa3oBarelibHasi Mporpamma pa3padaTbiBacTCs B
COOTBETCTBUM C MHJIMBUIYATbHOU MPOrpaMMOi peaOuInTaIiH.
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