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1.OBIIASI  XAPAKTEPUCTHKA MPUMEPHOM PABOYEH ITPOTPAMMOBI
YYEBHOU JUCIUIIVINHBI

1.1. OOaacTb npuMeHe HUsI TPOTPAMMbI

Pabouas mporpamma y4eOHON IUCHUIUIMHBI SBISETCS 4YacThlO IMPOTpaMMbl IOATOTOBKU
CIEINAMCTOB cpenHero 3BeHa B cooTBeTcTBHM ¢ ®I'OC cpemnero obmero obpazoanus, PI'OC
cpemHero TpodeCcCHOHATBLHOTO 00pa3oBaHus W Tpoduiss MPOPecCHOHATHLHOTO 00pa30BaHUS IO
cneunansHoct CIIO 34.02.01 Cectpunckoe eno

1.2. MecTo QUCHUILVIMHBI B CTPYKTYpe OCHOBHOM Npo¢eccrnoHabHOI 00pa3oBaTeIbHOM
NporpamMMel: 00IIe00pa30BaTEIbHBIA IIUKI.

1.3. Heau w 3agauM JUCUMIVIMHBI — TPeOOBAHHUAA K Ppe3yJbTaTaM OCBOEHMUs
JUCHUILIAHBI

. obOecnieueHre CHOPMUPOBAHHOCTH IMPEACTABICHUN O COLUAIbHBIX, KYJIbTYPHBIX H
UCTOpUYECKUX (haKTOpaX CTaHOBIECHUS MAaTEeMAaTUKU;

. o0OecIicucHue chopMUPOBAaHHOCTH JIOTHYECKOTO0, AITOPHUTMHYECKOTO u
MAaTEMAaTH4YCCKOI'O MBIIUICHU A,

. obecnieueHre CGHOPMUPOBAHHOCTH YMEHUW MPUMEHATh MOJydeHHBIE 3HAHHS TpPHU
peH_IeHI/II/I pastquIx 3aaa4,

. obecrieueHre CHOPMHUPOBAHHOCTH TMPEJACTABJICHUH O MaTeMaTHKe KaK 4YacTH

O6H.IC‘-ICJ'IOBC‘-ICCKOI‘/JI KYJIbTYPbI, YHUBCPCAJIbHOM A3bIKC HAYKH, IMO3BOJIAIOMICM OIIMChIBATHL U U3Yy4aTb
PCATBHBIC MTPOUCCCHI U ABJICHHA.

B mporpamMMy BKIIOUEHO coJiep)KaHWE, HampaBlieHHOE Ha (GOopMUPOBAHUE Yy OOYYarOUMXCS
KOMIIETEHIINH, HEOOXOMUMBIX Mg KauecTBeHHOro ocsoeHus OIIOII CIIO Ha 6a3e 0CHOBHOIO OOIIEro
00pa3oBaHUs C MOJYYEHUEM CPEIHETO OOIIEro 00pa3oBaHUs MPOTPaAMMBbI MTOJATOTOBKU CIEITHATHNCTOB
cpennero 3eHa (IITIICC3).

OcBoeHME coflepkaHUsl y4eOHOW TUCHUIUTMHBI «Maremarnkay o0OecreUrBaeT JIOCTHKEHUE
00y4JaloMMHUCS CIEIYIOUMX pPe3yibmamos:

* IUYHOCHIHBIX:

— cOpMHPOBAHHOCTh TPEJACTABICHUI O MaTeMaTUKE KAaK YHHBEPCAIBHOM SI3bIKC HAYyKH,
CPEICTBE MOJCIIMPOBAHUS SBJICHUN U MPOIECCOB, UJCSIX U METOIaX MaTEMaTHKH;

— TIOHUMaHWe 3HAYMMOCTH  MaTeMaTHKHd JUIS  HAyYHO-TEXHHYECKOTO  Iporpecca,
c(hOpMHUPOBAHHOCTH OTHOIICHUSI K MATEMAaTHUKE KaK K 4acTH OOIIECUYeTI0BEUYECKOM

KYJIBTYPBI 4€pe3 3HAKOMCTBO C MCTOPUEH Pa3BUTHUSI MATEMATUKH, IBOJIOIMECH MaTEMATHISCKUX
uaci;

— pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMHYECKOM
KYJIBTYPbI, KPUTUYHOCTH MBITINICHUSI HA YPOBHE, HEOOXOMMOM JIJISI

Oymymel npodecCHOHATBHON IeATEIBHOCTH, ISl TPOIOKEHUST 00pa30BaHUs U

camMo00pa3oBaHus;

— OBJIQJICHWE MATEeMATUYECKUMH 3HAHHUSMH M YMECHHSIMH, HEOOXOAMMBIMUA B TIOBCEIHEBHOM
KHU3HU, JIJISI OCBOCHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCIUTUINH U

TUCIUTILINH MPOPECCHOHATBFHOTO UK, TS MOTydeHUs 00pa3oBaHus B 001acTsX,

HE TPeOYIOIMX YIriTyOJeHHOW MaTeMaTH4eCKON MOATOTOBKH;

— TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YK CIIE CAMOOOPA30BaHHUIO,

Ha MPOTSDKEHUU BCEH JKM3HH; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTIEIHON TPO(eCCHOHATBHON M OOIIECTBEHHOM JCSITEIbHOCTH

— TOTOBHOCTb ¥ CIIOCOOHOCTH K CAMOCTOSITEIBHOM TBOPYECKOH M OTBETCTBEHHOM

JEeSITeITbHOCTH



— TOTOBHOCTb K KOJUJIEKTUBHOW paboTe, COTPYAHHYECTBY CO CBEpCTHUKAMHU B
00pazoBaTeIbHON, OOLIECTBEHHO MOJIE3HOM, y4eOHO-MCCIeI0BATEIbCKOM, TPOSKTHOM U APYTHX BUIAX
NESITEbHOCTH;

— OTHOLIEHUE K MpodeccHoHaNbHOU AESITEIbHOCTH KaK BO3MOXKHOCTH Y4YacTHUsl B pEIICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM;

* MEmManpeomMemuulx:

— YMEHHUE CAMOCTOSITENIbHO OMPEAETATh LENIU IEATEIbHOCTH U COCTABIISITD IJIaHbI

JESTEIIBHOCTA;  CaMOCTOSITEIBHO  OCYIECTBJISITh, KOHTPOJIMPOBATH M KOPPEKTHPOBATh
NeSITeTIbHOCTD; HCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI Ul JOCTHXKEHUSI TOCTaBIIEHHBIX Ielied U
peanu3anny MIaHOB JIeATeIbHOCTH; BRIOUPATh YCIICIIHBIC

CTPATETHH B PA3IMYHBIX CUTYALIHSIX;

— YyMEHHUE MPOAYKTUBHO OOIATHCS M B3aUMOJCHCTBOBAThH B IIPOLIECCE COBMECTHOM

NESTeTbHOCTH, VYUTBHIBATh TO3WIMUA JAPYIUX YYACTHUKOB JIEATENBHOCTH, J(PHEKTUBHO
paspemmarh KOHGUIMKTHI;

— BJaJeHUE HaBBHIKAMH [O3HABATEIbHOM, Y4eOHO-UCCIEOBATENLCKOH U  TPOEKTHOM
NEeSITeTbHOCTH, HaBBIKAMH pa3pelieHus MpooiIeM; CIOCOOHOCTh U TOTOBHOCTHh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3a7a4, TPUMEHEHUIO Pa3IMUYHBIX METO/I0B MO3HAHHUS ;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTENBbHON WH(OPMAIlMOHHO-103HABATENBHOM
NEeSTeTbHOCTH, BKIIOYAas yMEHUE OPUEHTHUPOBAThCS B PA3MUYHBIX HMCTOYHUKAX WHOOPMAIIHH,
KPUTHYECKH OLIEHMBAThb W HMHTEPIPETUPOBaTh MHQGOPMALUIO, TIOIYy4aeMyl0 M3 Pa3IUyHbIX
HMCTOYHUKOB;

— BJIQJICHUE SI3bIKOBBIMU CPECTBAMU: YMEHHUE SICHO, JOTHYHO U TOYHO U3JIaraTh

CBOIO TOUYKY 3pEHUS, HCIOJIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPE/ICTBA;

— BIAJICHUE HABBIKAMH [MO3HABATENHHON pedUIeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBHI
U MBICIIMUTENBHBIX MPOIECCOB, UX PE3YyJAbTATOB W OCHOBAHWW, TPAHUI] CBOETO 3HAHUSA W HE3HAHWS,
HOBBIX MTO3HABATENBHBIX 33/1a4 U CPENICTB UIAUX

JOCTHKCHUS;

— IEJICYCTPEMIICHHOCTh B TTIOMCKaX M IPUHATHU PEIICHUN, COOOPa3uTEeIbHOCTh U

UHTYULIHS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MIPEICTaBICHUN; CHOCOOHOCTH BOC-

MPUHUMATh KPACOTY U TAPMOHUIO MUDA;

* npeoMemuuIxX:

— cOpMUPOBAHHOCTD MPEACTABICHUM O MaTeMaTHKE KaK YacTH MHUPOBOM KYIBTYpHI U MecTe
MATEeMAaTHKA B COBPEMEHHOW NHMBUIIM3AIMH, CIIOCO0AaX OMMMCAHUs SBICHUM pPEaTbHOTO MHpa Ha
MaTEMaTHYECKOM SI3bIKE;

— c(hopMHUPOBAHHOCTh TMPEACTABICHUN O MATEMaTHUYECKUX TMOHATUAX KaK Ba)KHEHIMX
MaTEMaTUYECKUX MOJEJSAX, MO3BOJIAIOIMMX OIMUCHIBATH M H3Yy4aTh pPa3HbIE MPOILECChl U SBJICHUS,
MOHUMaHWE BO3MOKHOCTH aKCHOMAaTUYECKOTO MTOCTPOSHHUSI MATEMAaTHUECKUX TEOPHi;

— BIAJCHUE METOAAMM JOKa3aTe€IbCTB M QJITOPUTMOB PEILICHHS, YMEHUE HX HPUMEHSTbH,
MPOBOUTH JI0KA3aTEIbHBIE PACCYXKACHUS B XOJIE PEILICHUS 3a/1a4;

— BJaJieHWE CTaHJAPTHBIMM TpHUEMaMH pEUICHUS palMOHAIBHBIX U HWPpPalMOHATIbHBIX,
MOKA3aTEIbHBIX, CTEMNEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUIl M HEPABEHCTB, HX CHUCTEM;
MCIIOJb30BAHME TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIE JJIsi MOWCKA MYTH PEIICHUS U
WJUTIOCTPAIMY PEIleHUs] ypaBHEHU M 1 HEPaBEHCTB;

— c(hopMHPOBAHHOCTH MPECTABICHHUI 00 OCHOBHBIX MOHATHSIX MATEMaTHYECKOTO

aHaiM3a W WX CBOKMCTBAX, BIIAQJCHHE YMCHUEM XapaKTepH30BaTh MOBEACHUE (YHKIIHH,
UCIIO0JIb30BAHKE MMOTYYEHHBIX 3HAHUH JJIs1 ONMCAHUS U aHAJIM3a PeabHbIX 3aBUCUMOCTEN;

— BJAJICHUE OCHOBHBIMM MOHATHUSIMH O TUJIOCKUX M MPOCTPAHCTBEHHBIX I€OMETPUUECKUX
¢urypax, UX OCHOBHBIX CBOWMCTBax; CGHOPMHPOBAHHOCTH YMEHHUS PACIIO3HABATH TCOMETPUUYECKUE
duryppl Ha uepTexax, MOJENAX U B pEAIbHOM MHUpE, MNPUMEHEHHE U3YYCHHBIX CBOWCTB
reoMeTpudeckux ¢uryp u Qopmyn IS pemieHUs] TEOMETPUYECKUX 3a/1a4d U 33]a4 C NMPAKTUYECKUM
COJIEp’KaHUEM;



— c(opMHPOBAHHOCTH MPEICTABICHUIN O Mpoleccax U SBICHUSX, UMEIOUMX BEPOSTHOCTHBII
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEAIbHOM MHUPE, OCHOBHBIX MOHSITUSX 3JI€MEHTAPHOMN
TEOPUU BEPOSATHOCTEH; YMEHUW HAXOAUTh U OIEHUBATh BEPOSITHOCTH HACTYIUICHHS COOBITHI B
MPOCTENIIMX MPAKTUYECKUX CUTYAlUsIX U OCHOBHBIE XaPAKTEPUCTUKU CIy4alHbIX BEINYMH;

— BJIQJICHHE HABBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IPU PELICHUU
3ajau.

1.4. PexomeHayeMoe KOJMYECTBO YaCOB HA OCBOCHHE NMPOrPpaMMbl AUCHUILINHBI :

MaKCUMaJIbHON ydeOHOM Harpy3ku oOydarormerocs 236 yac, B TOM YHCJIE:
00s13aTeNnbHON ayUTOPHOM yueOHON Harpy3ku oOydatorerocst 156 yaca.

2. CTPYKTYPA U COJAEPXKAHUE YYEBHOM JUCHUILIUHBI «MateMaTukay
2.1. O0beM yueOHOM MUCIMIUIMHBI U BUJBI YUeOHOH paboTsl (ouHas opma)

Buj yueOHo# padoThI Oo0bem B yacax
O0bem 00pa3oBaTeIbHOM MPOTPaAaMMbl y4eOHOM THCHHUIIINHBI 172
O0beM pabdoThl 00yYaAONMXCS BO B3aMMO/IEeCTBHH € NpenoJaBaTeieM 156

B TOM YHCIJIC:

TEOPETUIECKOE 00ydYeHHNE 56

[IPAKTUYECKUE 3aHATUS 100

CamMocTosTenbHas pa60Ta -

IIpome:xkyTouHast arrecrauus B GpopMe 3x3aMeHa 2 cemecTp 16




2.2. TeMaTH4eCKHMH IJVIAH U COJEP/KaAHUE Y4eOHOH TUCUMILIMHBI

Mamemamuka
HaumenoBanue pasnesioB u TeM | Cogepskanue y4eOHOro Mmarepuasa, JadoparopHbie pa0doTel M mnpakTudeckue | O0beM 4yacoB Yposenn
3aHAITHS, CAMOCTOSITeIbHAsI padoTa 00y4yaloumXCcs 0CBOCHMS
1 2 3 4
Pa3nen 1.BBenenue 2
BBenenue Marematuka B Hayke M IpakTUuYecKoW aedrenbHocTH. llenn u 3amaum usydeHus | 2 1,2
marematuku B yupexaeHusx CIIO. TloBropenue 6a3ucHOro Marepuana Kypca OCHOBHOM
LIKOJIBI.
Pa3nen 2.Pa3BurTue NOHATHS O YHCJIIE
Tema 2.1. Coaep:kanue y4eOHOro MaTepuaJa: 2
Hesbie u paumonaibubie yncaa | [enbie u parmoHanbHbIe yncia. BeimonHeHne apuMeTHYeCKIX AeHCTBHUI. 1,2
Ilpaktuyeckue 3ansitusi: [lpuMeHeHHME  3aKOHOB apU(PMETUUYECKUX JEHCTBUU K | 2 3
VIIPOILICHUIO BBIYUCICHUN. BblunciieHne nponeHToB. YIPOIIEHUE YU CIOBBIX BBIPAXKEHU I
C NepeMeHHOM (11ebIX U JPOOHBIX) B XOJ€ TOKIECTBEHHBIX MPe00pa3oBaHUM.
Tema 2.2. Coaep:kaHue y4eOHOro MaTepuaJa: 2
JelicTBUTEIbHbIE YHCJIA MHoxkecTBa  4MCeNl: HaTYpalbHBIX, II€NbIX, PAalHOHANBHBIX, HPPALHOHAIBHBIX, 1,2
NEeWCTBUTEIBHBIX. ApudMeTHUecKre ACHCTBUS HAJl PallMOHAIBHBIMU YHCIAMH, 3aKOHBI
apudmerndeckux nedctBuid. IlpomenTtsl. IlepeMeHHBIE W TIOCTOSHHBIC BEJIWYHHBI.
UucnoBble BBIpRXEHUS C IEPEeMEHHOM (1ienble W JpoOHBIe). YpaBHEHMs, KOPHU
ypaBHEHHUs.. MHOrouseH; CIOXEHUE, BBIUMTAHUE, YMHOXXEHUE MHOTOWIEHOB; CIIOCOOBI
pa3loKEeHUsT MHOTOWICHOB Ha MHOXHUTENH, (GOPMYNIBI COKPAIIEHHOTO YMHOKEHHSL.
KBagparubie ypaBHEHHS, UX BUIbI, GOPMYIbl AUCKPUMUHAHTA U KOpHEW KBAJPaTHOTO
ypaBHeHUs. KBaapatHele HepaBeHcTBa. OmpeneieHWe W CBOWCTBA JIMHEWHOW W
KBaJPaTUYHON (PyHKIIUH.
IIpakTnyeckne 3aHATHA: PerieHue IMHEHHBIX YypaBHEHMH, cHUCTEM YpaBHEHUH WU | 4 3

HepaBeHCTB. [IpumeHeHne (OpMyN COKPAIIEHHOIO YMHOXEHMS K Pa3IokKEeHUIO
MHOTOWICHOB Ha MHOXUTeNU. PelleHre KBaJpaTHBIX ypaBHEHUN. Pemenne kBaapaTHbIX
HepaBeHCTB. [locTpoeHue rpaukoB  JTUHEHMHOW ©  KBAJApaTUYHOW  (PyHKIIMIA.
[IpeoOpazoBanue anreOpanyeckux BBIPAKEHUH. Pemenne npuwiagHelx 3agad  C




IIPOU3BOACTBCHHBIM COACPKAHUCM.

Tema 2.3.
KoMmmiekcHnie yucia.

ConepxkaHue yueOHOro MaTepuaJja:

IlonssitTue 0 MHHMBIX M KOMILJIEKCHBIX YHCIaX. FGOMCTpI/ILIeCKaSI HHTCpHIpETAlUA
KOMIIJICKCHBIX YHCCII. MO[IYJII) KOMIIJICKCHOI'O YuCJa. CJIO)KGHI/IC, BBIYUTAHUEC, YMHOKCHHUC
1 JCJICHHUC KOMIIJIICKCHBIX YHCCII, 3aJaHHBIX B anre6panqec1<0171 (bopMe

1,2

IIpakTnyecKkue3aHATHA:
BrinonHenue nedicTBUM HaJT KOMILIEKCHBIMY YHCIJIAMU.

Tema 2.4.

IIpubanxeHHbIE BbIYMCJIECHHUS.
IHorpemmocTn MpHOJIMKEHHBIX
3HAYeHUH YuceJ.

Conep:kaHue y4eGHOro MaTepuasia:

[lonsTHE aOCOMOTHOW W OTHOCHUTENBHOH MOTPEHHOCTH. AOCOIIOTHAS MOTPEIHOCTh H
rpaHuIia aOCONFOTHON TOTPEIHOCTH TPUOIMIKEHHBIX 3HAUYCHHWH uncel. BepHbie u
3Hauanme I1udpel uyucna. OTHOCHUTENbHAs TMOTPEIHOCTh MPUOIMKEHHOTO 3HAUYCHUS
gucia. OKpyrJieHHWE W TOTPEIHOCTh OKpyriieHus. JleWcTBus Haa NpuOIHKEHHBIMHU
3HAQUYEHUSIMU YHCEJI C YYETOM IpaHHMI] MOTpelHOCTeN. Boluncienus ¢ Hanepes 3alaHHOU
TOYHOCTBIO. HpI/I6JII/I)KCHHLIe BBIYHCJICHUA U PCIICHU A MTPUKITIA/IHBIX 3a1a4.

KonTponrsnas padorta Nel mo Teme «Pa3BuTHE MOHITHS O YUCIIEN.

1,2

HpaKTI/I‘-leCKI/Ie3aHHTI/IH: HpI/I6J'II/I)KeHHLIe BBIYHCJICHUA U PCIICHU A MTPUKIIA/IHBIX 3a1a4.

Pa3znea 3. @yHkuuu U rpapuku

| Coneprxanue yaeOHOT0 MaTepHaia;




Tema 3.1. O0630p 00X TOHSATHH. 1
@OyHKIUH U Tpa uUKH IpakTuyeckne 3anaTusa: Cxema uccienoBanus (yHkuuu:OOIacTh ONpeNeNeHus U 1,2
MHOJKECTBO 3HaueHHH; rpaduk QyHKUMM, MOCTpoeHHE rpadukoB (GYHKIUH, 3aJaHHBIX
Pa3MYHBIMU CITOCOOAMH.
[Ipeo6pazoBanus rpaduKkoB. 1
IIpakTnueckue 3ansaTHs:[lapannensHbli MepeHOC, CHUMMETPUS OTHOCUTEIBHO oOcei 2,3
KOOpJMHAT U CUMMETPHS OTHOCHUTEIFHO Hayajla KOOPAMHAT, CUMMETPHS OTHOCHUTEIBHO
IPsIMOM y = X, pacTsHKEHHE U CHKaTHE BJI0JIb OCEH KOOpAMHAT.
MOHOTOHHOCTb, YeTHOCTb, HEUETHOCTh, OTPAaHUYEHHOCTh, IEPUOIUYHOCTb. 1,2
[IpomexyTku Bo3pacTaHus W YObIBaHUs, HanOoJbIllee W HAWMEHBIEEe 3HAYCHUS, TOUYKA 1,2
skcTpemyMa. I'paduueckas mnTepnperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCHMOCTEN
B PEaJIbHBIX MPOIIecCaxX U SBJICHUSIX.
IIpakTuyeckue 3aHATUS : ApUDMETHIECKUE OTepaliiy Hal (YHKITUSMU. 2,3
Crnoxnas ¢pynkuus (kommnosunus). [TonsTre o HenpepbIBHOCTH (HyHKIIUU 1,2
IIpakTuyeckue 3aHaTUA: [IpuMepsl 3aBUCUMOCTEN MEXAy INEPEMEHHBIMU B PEAIBHBIX 3
mpoueccax M3 CMEeXHbIX AucuuiuiiH. Onpenenenue ¢ynkuuid. Iloctpoenue m ureHue
rpadukoB (QyHKUIHMA.
KontponbHas pabora Ne2. 3
Pa3nen 4. OCHOBBI TPMTOHOMETPUM
Coaep:kanue y4eOHOro MmaTepuaJja:
Tema 4.1. VYIibl 1 Bpal@aTenpbHOe ABUKEHHE. PaqaHHOE U3MEPEHUE YITIOB U JYT. 1,2
OCHOBHBIEIOHATHS CuHyc, KOCUHYC, TaHI'€HC, KOTAHI€HC NPOU3BOJILHOTO yriia. Paanannas mepa yria. 1,2
IIpakTnyeckue 3aHaATHA: PaguaHHBI METOJ M3MEPEHMs YIVIOB BPALICHHUS U CBS3b C 3
IpalyCHON MEPO.
Tema 4.2. Copep:xanne y4eOHOro Marepuaja:
OcHoBHbIE Tpuronomerpuueckue onepanuu. OCHOBHbIE TPUTOHOMETPUUECKHUE TOXKIECTBA. 1,2
TPMI'OHOMETPUYECCKHE IIpakTyeckne 3aHsaTHsA:BbinoNHEHNE yNpa)KHEHMH Ha IPUMEHEHHE OCHOBHBIX 3
TOXRIECTBA TPUTOHOMETPHYECKUX TOXKJIECTB.
Tema 4.3. Coaep:kanue y4eOHOT0 MaTepuaJa:




IIpeoOpa3oBanusi mpocTeiMX

cDOpMy.]'H:I MNpUBCACHUA. CI/IHyC, KOCHUHYC U TAHI'CHC CYMMBbI U PAa3HOCTH IBYX YIJIOB.

TPUTOHOMETPUYe CKHX DopMyBl TPOU3BEACHUS TPUTOHOMETPUYECKUX (DYyHKITHI. 1,2
BbIpaske HUi IIpakTnyeckue 3anaTus: Gopmyinsl 1BoHHOrO yria. @opMyssl IOJIOBUHHOIO YIvIa. 2,3
@opMyabl CyMMBI M pPa3HOCTH TpUTOHOMeTpuueckux ¢yHkuuii. IIpeoOpazoBanue | 4 1,2
TPUTOHOMETPUYECKUX BBIPAKECHUN.
OyHKUMM CUHYC M KocuHYC. VX cBOlicTBa U rpaduKu. 1,2
@OyHKIHMY TaHTEHC M KOTaHTeHC. VIX cBOICTBa U rpaduKi. 1,2
OOpaTHbIC TPUTOHOMETPUUECKUE (DYHKITHH. 1,2
IIpakTnyeckue 3anstus:«llocrpoeHue rpaduKkoB TPUTOHOMETPHUUECKUX (YHKIIHII» 3
Tema 4.4. Copep:kanue y4eOHOro MmaTepuaJja: 2
Tpuronomerpuyeckue OOpaTtHble  TpUTOHOMETpUYeckue  (yHKIUUAPKCUHYC, AapKKOCHHYC, apKTaHTEHC, 1,2
YPAaBHEHHUSI M HEPaBEHCTBA ApKKOTAHTEHC. 1,2
[IpocTeiinme TPUTOHOMETPUUECKUE YPaBHEHHUS 1,2
TpuroHoMeTpuyeckue ypaBHEHUS 2,3
IIpakTnueckue 3ansiTusi:PelieHrne TPUTOHOMETPUYECKUX ypaBHEHUU. Pemenue
TPUTOHOMETPUYECKUX HEPABEHCTB. 1,2
Buabsl TpUrOHOMETPUYECKUX YpaBHEHUI. PelmeHrne TpUrOHOMETPHUYECKUX HEPABEHCTB U 3
CUCTEM. 4
IIpakTHyeckue 3aHATHA: PemeHue NpPOCTEMNMX TPUTOHOMETPUYECKMX YPaBHEHMM.
Pemenne MIPOCTENIIMX TPUTOHOMETPUUECKUX HepaBeHCTB.Pemenue
TPUTOHOMETPUYECKUX YPAaBHEHUH, CBOJAIMXCA K KBAJpaTHbIM, OJHOPOAHBIX U
pelaeMbIX ¢ TOMOIIBIO Pa3TMYHBIX (GOPMYIT TPUTOHOMETPHUH.
KonTponbsHas padota Ne3.
Pasnen S. KopHu, crenenu u jjorapugmsl
Copep:xanue yueOHOIo MarepuaJja: 2
Tema 5.1. KopHu HaTypanpHOM cTeneHHM M3 4Yuciaa M UX cBoiMcTBa.OmnpeneneHue KOpHSA n-ou 1,2
Kopenb n-oii  cremeHM M ero | crerenn. OcHOBHBIC CBOMCTBA KopHEH. [ToHATHE 06 HPPALHOHAIEHOM YPaBHEHHH. 1,2
cBoiictBa.  MppanmoHaIbHbIC | [fpparnoHanbHbIE YPABHEHHS. 1,2
YpaBHECHMH HppanyonanbHble HEPABEHCTBA. 1,2
Pemenne nppaninOHaIBHBIX HEPABEHCTB U CUCTEM. 1,2
IlpakTHyeckune 3aHsaTHA: BblunciieHHe U cpaBHEHUE KOpHEN. BrlnoiHEHNE pacueToB ¢ 3
pamukanamu. IIpeoOpa3oBaHue palMOHAIBHBIX M HPPAIHOHAIBHBIX BBIPAKECHUMN.
Pemenne nppannoHaibHbIX ypaBHEHNN. Pelenne npukia HbIx 3a1a4.
4
Tema 5.2 Copnep:xkanue y4eOHOro MaTepuaJa: 2
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CrenmeHn ¢ panuOHAJIBHBIMH
MOKa3aTeJIIMH U UX CBOCTBA

CreneHb ¢ palMoHaIbHBIM IMOKa3aTteneM. CBOHCTBa CTENEHEW ¢ paluOHAIbHBIM
IMOKA3aTEIICM.

Crenennas ¢QyHkuuss u ee cBoicTBo.B3aumuo oOparnbie ¢yHkiuu. PaBHOCHIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

IIpakTnueckue 3anaTus: HaxoxneHue 3HAYEHUN CTENEHEW C PpalMOHAIbHBIMHU
nokazarensmu. CpaBHeHue creneHed. [IpeoOpasoBaHus BBIpOKEHUI, COAEPKALMX
CTeneHHU. Pemenue mokazareabHbIX YpaBHEHUM.

KonTponsHas padota N4,

[NokazarenbHast QyHKIUS, €€ CBOWCTBA U rpaduK.

[TokazaTenbHble YpaBHEHHS U HEPABEHCTBA.

Pemenne npuxnagupix 3agad. [IpumeHeHue KOpHEM U CTENeHeW NpU BBIYMCICHUH
CPEIIHUX, JIEJICHUU OTPE3KA B «30JIOTOM CEUEHUM.

1,2
1,2

Tema 5.3

Conepxanue yueOHOro MaTepuaJja:

Jlorapug mbi/Iorapug Mmuyeckue
YPABHEHHUS] M HEPABEHCTBA

Jlorapudmsl 1 ux cBoiictsa. JlecsTuunbie 1 HaTypanbHble Jorapudmbl.[IpaBuna gefcTBuii
¢ Jiorapudmamu.

Jlorapudmuueckas (QyHKUIHS, €€ CBOUCTBO U rpaduk

Jlorapudmuueckue ypaBHEHHS 1 HEPaBEHCTBA.

JlorapudmMudeckre CUCTEMbI YpaBHCHHH.

IIpakTuyeckne 3anaTusa:HaxoxneHue 3HaUYeHW Jorapudma TO MPOUZBOIHLHOMY
ocHOBaHMIO. [lepexox OT OQHOTO OCHOBaHMS K Jpyromy. BeruncieHue u cpaBHEHUE
norapugmoB. JlorapupmMupoBanue U NOTEHLHPOBAHHE BhIPAKEHUH.

[lpuOnuxkeHHble  BBIYMCIEHMS W pEIEHUs  NPUKIAJHBIX  3aj1ad.  PemeHue
norapu(MUYECKUX ypaBHEHUH. Pelienne mpukiaHpIx 3a1ad.

KonTponbHas pabora No5.

2,3
1,2
1,2

Pa3znen 6. KomOuHnaTopuka.

Tema 6.1

Coaep:kanue y4eOHOro MaTepuajia

OcHoBHEBIE MOHSATHSA
KOMOHWHATOPHKH

[loHsATHE MHOXECTBA, YIIEMEHT MHOKECTBA, CIIOCOOBI 3aJaHMsI MHOXXECTB, KilacCh (pUKarus
MHOXECTB 10 KOJIMYECTBY JJIEMEHTOB, MOJIMHOKECTBO, paBHbIE MHOXKECTBA, OIEpaINH
HaJ MHOKECTBaMM, IPaBUJIa CYMMBI, TPAaBUJIO YMHOXKEHU I, U300pakeHHe MHOMKECTB.
IonsTne gaxropuaina.

IIpakTnyeckue 3aHATUS:
Hcropust pa3BUTHS KOMOMHATOPUKH, €€ pOJb B PA3IMYHBIX cepax YeT0oBEUECKOH
XKu3HenesTenpbHocTu. [Ipuknanselie 3anaqmn.

Tema 6.2

Copep:kanue y4eOHOro MaTepuajia
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Buabl coeauHe Hul

Bugel coemuHeHMit - coueTaHuUs, pa3MEIICHMS, IIEPECTAHOBKH, CBS3b MEXKAY
MpeACTaBIEHHBIMU BU1aMu coenuHennii. @opmyna ounoma HeroToHa.
CaoiicTBa OMHOMUHANBHBIX KO3 (uienToB. TpeyronsHuk Ilackans.

IIpakTnueckue 3ansTus:lIpaBmna xomOuHaTopuku. PemeHrne KoMOMHATOPHBIX 3a/ad. 3
3agaun Ha MOACYET 4YMClia Pa3MEILCHU, NepEeCTaHOBOK, coueTaHui. Pemenue 3ana4y Ha
nepebop BapuanToB. bunom Hetotona u tpeyronbuuk [ackans. Ilpuknaansie 3agaun.
Pasznea 7. Ilpsimble U IJIOCKOCTH B POCTPAHCTBE.
Tema 7.1 Conepxanue yueOHOro MmaTepuaJa:
IlpsiMble  H  TJIOCKOCTH B [ Akcpomsl  crepeoMeTpud. CIIGACTBHS W3 AKCHOM  CTEpPeOMETpUH. BsamMuOe 1
NpOCTPAHCTBE. PacCIIONIOKEHHE IBYX MPAMBIX B IIPOCTPAHCTBE.
lapanneabHOCTH  NPAMBIX W IIpakTuyeckue 3anaTus:llapamnensHOCTs HpsAMBIX M IIOCKocTed. IlapaminensHOCTH 1,2
IUIOCKOCTe i B MPOCTPaHCTBE rockoctel. M3o00pakeHne MpoCTPaHCTBEHHBIX (UTYP Ha MJIOCKOCTH.
[lepnenaukynsipHOCTh NpsAMbIX. [lepneHauKyIsIpHOCTh NMPSMBIX U IJIOCKOCTeH. Pemenune 1,2
3a7a4 Ha MepHeHIUKYISIPHOCTD IIOCKOCTEH.
IIpakTuyeckne 3ansaTus:llepnenaukynap u  HawioHHas. [leprneHIUKYISPHOCTD 1,2
IJIOCKOCTeH. VYrol MeXIy MpsAMONl M TIJIOCKOCTBIO. YTON MEXIYy IUIOCKOCTSIMHU.
JIByrpaHHbIN yrodi. 1,2
I'eomerprueckue npeobpazoBaHus NpocTpaHcTBa. [lapannensHoe NpoeKTHPOBaHUE. 3

[pakTuyeckue 3anaTus:[Ipu3Haky B3aUMHOTO PACHOJIOKEHUS TMPSIMBIX. YTOJI MEXKIY
npsiMbIMU. TeopeMbl O B3aMMHOM PACHOJIOKEHUU MNPSIMOM W IUIOCKOCTU. [Ipu3Haku u
CBOMCTBA MapaJljIeNbHBIX MJIOCKOCTEN. PaccTosiHuEe OT TOUKHM A0 MIIOCKOCTH, OT IPSIMOM 10
IIJIOCKOCTHU, PaCCTOAHUE MCEKAY IIJIOCKOCTAMH, MCKIAY CKPCHMBAIONMMUCA MPAMBIMHA,
MeXJly MIPOU3BOJIBHBIMU (UTIypaMH B IpOCTpaHCTBE.Pelienne BhIYMCIUTENbHBIX 33/1a4 U
3ajjad Ha J0Ka3aTelbCTBO C HCIIOJIb30BAHMEM aKCMOM CTEPEOMETPUM M HUX CIEACTBUH,
ompeneneHU W TeopeM u3 maparpada «llapamienbHOCT, TPSAMBIX U TIIIOCKOCTEH B
MPOCTPAHCTBEY

Conep:kaHue y4eGHOro MaTepuasia:
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Tema 7.2 OnpeneneHue nepneHIUKYISIpHBIX NpsAMBIX. Teopema o pU3HAaKe NEPIEHAUKYISIPHOCTH 1,2
IlepneHAUKYJSIPHOCTH NPAMBIX | IBYX HpsMbIX (2 ciiyyass — Ha IJIOCKOCTH W B NpocTpaHcTBe). OmpenesieHue MnpsMmoi,
U IIOCKOCTEH B MPOCTPAHCTBE | NEPICHAUKYISIPHON IIIIOCKOCTH.
Teopema 0 mnpu3HAKe NEPHEHAUKYISIPHOCTH IIPsAMOM U INIOCKOCTH. Teopema o 1,2
NEPIEeHIUKYIIPHOCTH OAHOM M3 JBYX NapaJuIeNbHBIX MpsAMbIX. TeopeMa o 2-X MpsIMBIX,
MEPIEH AU KYIISIPHBIX TIIOCKOCTH.
IpakTnyeckne 3anaTua:OnpeneneHre NEPHEHAMKYIApAa M3 TOYKA Ha IJIOCKOCTb, 1,2
OCHOBAHHUE NEPIEHIUKYIAPA, PACCTOSHUE OT TOYKH O IMUIOCKOCTH, HAKJIOHHOM OT TOYKH
JI0 TUIOCKOCTH, OCHOBAHUE HAKIIOHHOM, IIPOEKIUH HAKIIOHHOM.
Teopema o0 3-x neprneHauKyIspax. 1,2
IIpakTHyeckue 3aHsATHA: [ eomeTpuueckue peoOpa3oBaHUs IPOCTPAHCTBA: 1
napajuleNbHbII EPEHOC, CAMMETPUS OTHOCUTENBHO ILIOCKOCTH.
[TapannenpHoe mpoektupoBanue. Ilmomanap opToroHanbHOW mpoeknuu. M3obOpakeHue 2
MPOCTPAHCTBEHHBIX QUTYD.
IIpakTHyeckne 3aHATHA: PelieHne BBIYMCIUTENBHBIX 3314 U 33734 Ha JJOKA3aTeIbCTBO
C MCIOJIb30BAHUEM AKCHOM CTEPEOMETPHU U UX CIEICTBHI, ONpEeAETIeHUM U TeopeM u3 3
TeMbl «l lepreH IMKyISIpHOCTh MPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBEN.
KontponbHas pabora Ne7no teme «lIpsimble U MIIOCKOCTH B IPOCTPAHCTBE.
3
Pa3nea 8. KoopauHaThl 4 BEKTOPBI.
Tema 8.1 Conep:xanue yueOHOro MaTepuajia
/lexapToBa cucTeMAa KOOPIMHAT | TlpsvoyronpHast (IEKAPTOBA) CHCTEMA KOOPAMHAT B MPOCTpaHCTBE. DOPMyIa PACCTOSHUS 1,2
B IPOCTpaHcTBE MEXTY ABYMsI TOUKAMH.
VYpaBHeHUs cdepsl, MIOCKOCTU U TPSIMOM. 1,2
IIpakTH4eckune 3aHATHS: 3

JlekapToBa cucTeMa KOOpAMHAT B mpocTpaHcTBe. CocTaBlIeHNE YpaBHEHUI OKPY)KHOCTH,
cepsl, TUIOCKOCTH. BIurciieHne pacCTOSHHUS MEXKTy TOYKAMHU.

Tema 8.2

Conepxanue yueOHOro MaTe puaJjia
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Bexkropsl Bexropsl. Monyns Bekropa. PaBeHcTBO BekropoB. ClloKE€HHE BEKTOPOB. YMHOXKEHHE 1
BEKTOpA Ha YUCJIO.
PasnoxeHne BEKTOpa 110 HAIPaBJICHUSAM. YTOJI MEXy IBYMs BEKTOPaMH. 1,2
IIpakTnyeckune 3ansitusi:IIpoexuus Bexkropa Ha ocb. KoopauHartel Bekropa. CkaysspHoe 2,3
MPOU3BEACHUE BEKTOpOB. lcmonp30BaHME KOOpIMHAT W BEKTOPOB NIPU pEUICHUH 1,2
MaTEMAaTUYECKUX U NPUKIAJHBIX 3a1a4.
Bekropsl. [lelicTBus ¢ BeKTOpamMu. JlefcTBUsA ¢ BEKTOPaMH, 3aJaHHBIMU KOOPIMHATAMM. . 3
KonTponwsnas padota Ne 8 mo reme «KoopauHaThl U BEKTOPBI».
3
Pa3nen 9. MHOTOTpaHHUKH M KPYTJIble TeJa.
Tema 9.1 Copep:xanue yueOHOro MaTepuasia
MHoOrorpaHHUKHU Bepumnsl, pebpa, rpanu MHororpaHHuka. PazBepTka. MHororpanHsle yribl. Beimykibie 1
MHOrorpaHHuku. Teopema Ditsepa.
IIpusma. Ilpssmas u HaxioHHas npusMa. I[IpaBuibHas npusma. 1,2
Ipaktuueckue 3ausitus: [lapamnenenunen. Kyo.llupamupa. IlpaBunpHas nupamuia. 2,3
VYceuennas nupamujaa. Terpasap. Cummerpun B KyOe, B Mapajuleienuinese, B IpusmMe u 1,2
nupamue. CeueHus Kyoa, MPU3MbI U THPAMHIBL.
IIpakTuyeckue 3anusiTus: [IpencraBienne o MpaBUIBHBIX MHOTOTPaHHUKAX (TeTpa’jpe, 2,3
KyOe, OKTa’ape, JO0AEKadIpe U UKOcadpe).
IpakTuyeckue 3auaTusa:00beM u ero u3Mmepenwe. WurterpanpHas Qopmyna oObema. 2,3
®opmynbl 00beMa Kyda, TPsIMOYTOJIbHOTO TMapajuiefenuIea, pu3Mbl, TUPaMU/IbL.
[Mogobue ten. OTHOILICHUS TIJIOMAACH MOBEPXHOCTEH U 0OBEMOB MOIOOHBIX TETI. 1,2
IIpakTHyecKkue 3aHATHUS: 3
Pasnuuyneie Buasl MHOrorpaHHukoB. HMx wu3oOpaxkenus. CedeHus, pazBepTKU
MHOTOTpaHHUKOB. [lnomans mnoBepxHocTh. Buabsl cuMmeTpuid B OPOCTPAHCTBE.
CuMMeTpusi MHOTOTPAaHHHUKOB. Bbrumcienue momaneir u oo0bemMoB. Pemenue 3amau Ha
IIOCTPOEHUE CEUEHN I MHOTOTPAHHUKOB.
Pemenue 3agay Ha BbIYMCIEHUE IJIONRACH MOBEPXHOCTH U 0OBEMOB MHOTOIPAaHHUKOB.
Hcnonb3oBaHue CBOMCTB MHOIOTPAHHUKOB IPU  PEUIEHUM MaTeMaTH4YeCKHX H
NPUKIAIHBIX 3a/1a4.
Tema 9.2 Conepxanue yueOHOro MaTe puaJjia
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Kpyrasie Teaa

Hunuaap u koHyc. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBas IMOBEPXHOCTD,
oOpasyroinasi, pa3BepTka.

1,2

IpakTuyeckue 3ansaTusi: OceBbie CEUCHUS U CEUSHUS, MTapaslieIbHbIe OCHOBAHUIO. 2,3
lap u chepa, nx ceuenus. KacatenpHas mIO0CKOCTh K cdepe. 1,2
IpakTuyeckue 3anaTusi: Popmynsl 00beMa ITUIMHIPA, KOHYCA, IIapa. 2,3
@opMyIbI MIIOMAIM TOBEPXHOCTEH IUIUHIPA, KOHYCa, Chephl. 1,2
IIpakTnyeckue 3ausTus:Pasnuynsie BUABI Kpyribix Tenl. Mx m3oOpaxenus. CedeHwus, 3
pa3BepTKU KpymiblX Tell. CuMMmeTpus KpyriblX Teld. BbeluucieHue miomaaen u
00beMoB.MIcrioNb30BaHUEe CBOMCTB TEN BpAIlGHUS IMPU PEIICHUU MaTeMaTUYECKUX U
TIPUKIIATHBIX 3a7a4. 3
KonTponwsHas padora Ne9 mo reme «MHOTOIrpaHHUKU U KPYIIIBIC TEJIay.
Pa3nea 10. Hauana maTeMaTH4eCcKOro aHaJu3a.
Copep:xkanue y4eOHOro MaTepuajia
Tema 10.1 CnocoObl 3aaHusi ¥ CBOMCTBA YHMCIOBBIX MoOcienoBaTenbHocTe. [loHsTne o mpenene 1,2
IlocaenoBareabHOCTH nocinenoBarensHocTu.  CyllecTBOBaHME — Tpeneina  MOHOTOHHON — OrpaHUYEHHOMN
nocienoBatenbHOCTH. CyMMHpPOBaHHE IMOCIEIOBATEIIEHOCTEH. BeCKOHEYHO YOBIBArOIIAS
reoMeTpuyecKas Mporpeccus U ee cyMma.
IpakTuyeckne 3aHsaTUsi:YuCcIOBas TMOCIEIOBATEIBHOCTh, CIIOCOOBI €€ 3aJaHwus, 3
BBIUMCIICHHS] YIEHOB TocienoBaTenbHocTd. [Ipenen mocnenoBarenbHoCcTH. beckoHeuHO
yOBIBAIOIIAsl TEOMETPUUECKasi TTPOTPECCHUsL.
Tema 10.2 Conep:kanue yueOHOro MaTepuajia
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IIpousBoanas [lpupamenne  ¢ynkuuu.  llonstus o  nmpousBoaHoil.IlpomsBognas.  IIpaBuia 1
maddepentnpoanus.@opmynel  muddepennupoBanus.  [IponsBomHbIe  CTENEHHOM
GbyHKIIMY. 2,3
IIpakTnyeckue 3ansiTus :1[pon3BogHbBIE HEKOTOPHIX AJIEMEHTAPHBIX (DYHKIIHI. 1,2
[TpousBoanas cinoxuoi Qyakiuu. [Ipon3BogHBIE TPUTOHOMETPUIECKUX (DYHKITUM. 2,3
IIpakTnyeckue 3ansitus :1Ipons3BoaHas nokazaTeabHON U JorapuMUUYEcKOr (QyHKIIHMH. 1,2
I'eomeTrpuueckuii cmbicha npousBoHoM. KacaTenbHast K rpaduky QyHKIHH. 1,2
Bropast mpousBoaHasi, ee reoMeTpudeckuii U Gpu3udeckuii cMbici. [IponsBoanas B u3nke
U TEXHUKE. 1,2
[Ipusnak Bo3pactanus U yobiBaHus QyHkunu.Kputnueckue TOUkd QyHKIUN, MaKCUMYyMBbI
U MUHUMYMBI. 2,3
IlpakTnyeckune 3anHaTus:[IpuMeHeHne NPOM3BOAHON K TOCTPOSHHUIO TpaduKOB
(byHKIIUH.
HccnenoBanue (yHKIMU ¢ IPUMEHEHUEM MPOU3BOIHON. BrimykinocTs rpaduka dyHkiuu, 1,2
TOYKH TIeperuoa. 2,3
HauGomnbiee 1 HanMeHblIee 3HaYeHUE (DYHKITUH.
IIpakTuyeckue 3aHaTUA: IIpon3BOHASA: MEXaHUYECKUM U TE€OMETPUYECKUM CMBICI
MPOM3BOJHON. YpaBHEHHE KacaTenbHOW B oOmem Bujae. [IpaBuma u  GopMyIsl
mddepeHInpoBaHys, TablMLa TPOU3BOIHBIX JIEMEHTApHBIX (QyHKIUMN. VccnenoBanue
GyHKIIMM € TIOMOIBIO MpoHu3BOAHOM. HaxoxneHne HanOOJBIET0, HaWMEHBINETO 3
3HAYEHUS U HKCTPEMAIIbHBIX 3HAUCHUN (PYHKIIUU.
KonTponbHas padora Ne 10 o reme «Hauana mareMaTHueCKOro aHaan3ay.

Pa3znen 11. UnTerpana v ero npuMeHeHue.

Tema 11.1 Copaep:xkanue y4eOHOro MaTepuaJa:

IlepBoodpazHas [NonsTus nepBooOpas3HOii, €€ OCHOBHOE CBOICTBO, ITPaBHJIa HAXOXKICHHS IEPBOOOPA3HOM . 1,2
O3HaKOMJICHHE C TEOMETPUUECKAM CMBICIIOM TTIEPBOOOPA3HOIA.
IlpakTnyeckue 3aHsATUSA: BbionHeHne ynpakHEHUH Ha HAXOXIEHUE MepBOOOPA3HBIX. 3

Copepxkanue y4e0OHOro MmaTepuaJa:
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Tema 11.2 [lonstne o6 ompenenéHHoMm uHTerpane. [IpuMmeHeHue ompeaeNeHHOro MHTerpaia Jyis 1
Hurerpan HaXO0XJACHUS TIJIOMAIM KpUBOJIUHEHHOMN Tpanenun. ®opmyna HetoTtona—JIeitbnuma.
IIpakTnyeckue 3aHsTUA: Bbruncienue onpeaeneHHbIX HHTETPAJIOB. 2,3
4 mpaBuJIa HaXOXKACHUS TUIOIAIN (PUTYPbI, OTPAaHUYEHHON JTMHUSAMH. 1,2
IIpakTuyeckue 3aHsTUsI: Borarcienue miomanay GUrypsl ¢ MOMOIIBIO HHTETpaa. 2,3
[Ipumepbl npuMeHEeHUs UHTErpasia B (PU3UKE U TEOMETPUH. 2
IIpakTH4yeckue 3aHATUS BpINOJHEHME YIPaXHEHUN HA BBIYMCICHUE OINPEICIEHHOIO 2,3
uHrerpana. [lpumMeHenre nHTerpaia K BBIYUCICHUIO (QU3MUYECKUX BEIHMYHUH U TIOMIAICH.
KonTponbhas pabota Nell. 3
Pa3nea 12. DiieMeHTHI TEOPUM BEPOATHOCTEH U MATEMATHY€ECKOM
CTATUCTHKMH.
Temal2.1 Conep:xkanue yueOHOro MaTepuaJa:
JIeMEHTBI TEOPHH | CoOpITHE, BEPOSTHOCTH COOBITHS, CIOKCHHWE M yYMHOXKEHHUe BepositHocteill. [loHsTHe o 1,2
BePOSITHOCTEH HE3aBUCUMOCTU COOBITHH.
JlMckpeTHas ciaydaiiHas BeTUYMHA, 3aKOH €€ pacIpee/IeHus.
UucnoBble XapakTEPUCTUKU OUCKPETHOM ciaydailHOW BenuuuHbLIloHATHE O 3aKoHE 1,2
OOJBIIMX YUCEN.
IIpakTuyeckue 3aHaTUA: lcropus pa3BUTHS TEOpPUU BEPOSTHOCTEH U €€ poJib B 3
pa3nMuHBIX cdepax ueroBeuecKol KusHenesTenbHocTU. Kitaccmyeckoe ompeneneHue
BEPOSITHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpPEMA O CyMME BEpOATHOCTEW. Brrunmcienue
BEpOSTHOCTEN. PenieHne NpuKiIaIHbIX 3a4a4.
Tema 12.2 Copep:xanue yueOHOro MarepuaJja:
DJIeMEeHTbl  MaTeMaTH4eCKOM [T[pencraBicHne JaHHBIX (TaOIALbl, AUATPAMMBL, [PAQUKH), TeHEpaIbHas COBOKYIIHOCTD, 1
CTAaTHCTHKH BBIOOpKa, cpeniHee apuMeTnueckoe, MeanaHa.
TTousTHe 0 3a7auax MaTeMaTHYECKON CTATUCTUKU. 1,2
IIpakTnyeckune 3aHATHSA: VcTOpus pa3BUTHUS CTAaTUCTUKUM U €€ pOJIb B PasIMUHBIX 3

chepax dYENOBEYECKOW IKU3HEACATEIBHOCTH. [IpencTaBieHUE YHCIOBBIX JIaHHBIX.
Pemenue npuxnaaHbIx 3a1a4.

Pa3nean 13. YpaBHeHHsi M HEPaBEHCTBA.

Temal3.1

| ConepxaHue y4eOHOT0 MaTepHuajia:
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YpaBHeHHS M CUCTEMBI

PaL[I/IOHaHLHLIC, HppalluOHAJIBHBIC YPABHCHUSA U CUCTCMBI.

1,2

YPaBHEHHUI ¢ IBYMA [lokazaTenbHble U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI. 1,2
nepeMeHHbIMHU IIpakTHyeckune 3aHATHA:PaBHOCUIBHOCTD YPaBHEHUM, HEPABEHCTB, cucTeM. OCHOBHBIE 2,3
NpUEMbl HMX pelleHus (pa3lokeHue Ha MHOMKUTENM, BBEJACHHWE HOBBIX HEH3BECTHBIX,
MOJICTAaHOBKA, TpadUUeCKUd METON). .
Kopuu ypaBHenuii. PaBHocuimbHOCTH ypaBHeHuil. IIpeoOpazoBaHue ypaBHEHUM. 2,3
OcHoOBHBIE IPUEMBI pelICHUs ypaBHEHUH. Pemenne cuctem ypaBHeHuil. Mcnons3zoBanue | 2
CBOWCTB U TpaduKoB QYHKIIUN IS PEIICHUS YpaBHCHHH. 1,2
3
Tema 13.2 Conep:kanue y4eOHOro MaTepuajia 2
HepaBenctsa M CHCTeMBI | PayonanbHble, HPPALHOHANBHEIE, TOKA3aTC/IBHBIC H TPUTOHOMETPUUECKIE HEPABCHCTBA. 1,2
HEPaBEHCTB C 1BYMs OCHOBHBIC TPHUEMBI UX PEIICHHUS. 1,2
nepeMEHHBIMH IIpakTnyeckue 3aHATHA: Vcnonp3oBaHue CBOMCTB U rpaukoB (PyHKUUN IpU peIeHun 2,3
YPaBHEHUW U HEPaBEHCTB. MeTO1 MHTEPBAJIOB.
N300paxeHne Ha KOOPAWMHATHOW TIJIOCKOCTH MHOXKECTBA pEIICHWUN YpaBHEHHH H | 2 2,3
HEPABEHCTB C ABYMS [IEPEMEHHBIMU U UX CUCTEM.
[lpuxnaagusie 3agaun. [lpuMmeHeHMe MaTeMaTHYeCKMX METOJOB Uil PEILeHUS 1,2
COJZIep)KaTeNIbHBIX 3a/ad M3 pa3IMYHbIX oOnacTel Hayku M HpakTukd. Pemenue
HEPABEHCTB C OJHOW IEPEMEHHOM. PeleHrne HepaBeHCTB METOIOM UHTEPBAIIOB. Pemenne
pallMOHANbHBIX,  UPPALHUOHAJBHBIX,  IOKA3aTeNbHbIX,  JIOrapU(PMUUYECKUX U 3
TPUTOHOMETPUYECKUX HEPABEHCTB.
IIpedk3aMeHAIMOHHAS KOHTPOJIbHAS padoTa. 2 3
JIK3aMeH 16
Hroro: odsi3aTeIbHBIX 156
MAaKCHMAJIbHBIX: 172

Jlis XapaKkTepuCTUKN YPOBHS OCBOEHUS yueOHOTO MaTepuaia UCIOIB3YIOTCS Cleaylonme 0003HauYeHUS:
1. — o3HAaKOMUTEIBHBIN (Y3HAaBaHUE paHee U3YUYEHHBIX 0OBEKTOB, CBOMCTB);
2. — penpoIyKTUBHBIN (BBIIOIHEHHUE JESTENBHOCTH MO 00pasily, MHCTPYKIUU WM MO PYKOBOJICTBOM)
3. — IPOAYKTUBHBIN (IIJIJAHUPOBAHUE U CAMOCTOSITEIbHOE BBIIIOJIHEHHUE JIEATEIbHOCTH, PEIIeHHE MPOOIEMHBIX 3a71a4)
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3.YCJIOBHUA PEAJIM3AIIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM YUYEBHOM
JUCHUIIVINHBI MATEMATUKA: AJITEBPA U HAYAJIA AHAJIU3A; TEOMETPUSA

3.1. TpeGoBaHus K MHHMMAJBHOMY MAaTepPHAJIBHO-TEXHHYECKOMYO00eCIeYeHUIO peaJu3aluu
001Ie00pa3oBaTeJIbHOM JUCHUILUINHBI

Peanu3zanus nporpaMmbl JUCIUILIMHBI TpeOyeT Haau4us yueOHOro kabunera Mamemamuxu.

[TomenieHue kabuHeTa yaoBieTBopsieT TpeOoBaHusIM CaHUTapHO-3MUEMUOJIOTHYECKHX TPABUII U
HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocCHaIIEHO THUIOBBIM OOOPYIOBAaHHMEM, YKAa3aHHBIM B
HACTOSIIIMX TPEOOBAHUSIX.

B kabuHere mMeeTcs BO3MOXKHOCTH O0ECHEUHUTH CBOOOIHBINA JOCTYH K 3JIEKTPOHHBIM Yy4eOHBIM
MarepuaiaM Mo MaTeMaTHhKe, MMEIOIHecs B CBOOOAHOM A0CTyIe B cucteme MHTepHET (3IeKTpOHHBIE
KHUTY, HPAKTUKYMbI, TeCThl, MaTepuaibl EI'D u nap.) Bo Bpemsl ydeOHOro 3aHATHS U B IEPUOJ
BHEAYAUTOPHOM JIEATENBHOCTH 00YJaIOLIIXCS.

CoctaB  yueOHO-Memoouyecko20 W MAmepualbHO-mexHuyeckoeo 00ecrieuyeHus MporpaMMbl
ydeOHON mucuuIuiMHbel «MaremaTtuka: anreOpa M Hadajga MaTEeMaTHYECKOro aHallu3a; IeOMETpUs»
BXOJIIT:

¢  MHOTO(QYHKIIMOHAJIBHBIM KOMIUJIEKC MpemojaBatens (MyJIbTHMEAUHHOE 000pynoOBaHUE,
IOCPEJICTBOM KOTOPOTO YJaCTHUKU 00pa30BaTENBbHOIO MpPOIecca MOTYT MPOCMATPUBATh BU3YalIbHYIO
uH(opMaIMIo 0 MaTeMaTHKe, CO3/1aBaTh MPE3eHTAIlMU, BUIEOMATEPHAIIbl, UHBIE JOKYMEHTHI);

®  HAIAHBIE MOCOOMsS (KOMIUICKTHI Y4eOHBIX TaOJHII, IIAKATOB; JUJIAKTHUYECKUN MaTepHal,
MO/JIeIM MHOTOTPAaHHUKOB U TEJI BPaIlleHUS U Jp.);

e  UH}pOPMAIMOHHO-KOMMYHHKATUBHBIE CPE/CTBA;
®  SKpaHHO-3BYKOBbIE I10COOMS;

® KOMIUIGKT TEXHHYECKOW IOKyMEHTallMd, B TOM YHCIE IacrnopTa Ha CpeACcTBa OOydeHHS,
MHCTPYKIUY T10 UX UCIOIb30BAHUIO U TEXHUKE O€30I1aCHOCTH;

e Oubmuoteunslii goHa (yueOHMKH, yueOHO-MeToanueckue koMmiiekrsl (YMK), crnpaBoyHMKH,
HAy4YHO-TIOMYJSIpHAsl JINTEpaTypa, KOTOpbIe OOECHEeunBaOT OCBOCHHE Y4eOHOH JIMCIMIUINHBI
«Martemaruka: anreOpa W Havajga MaTeMaTH4YeCKOTO aHaju3a; TeOMETPHs, PEKOMEHOBAHHbBIC HIIU
JONYIIEHHbIE JUIA MCIOJb30BaHUA B NPOQPECCHOHAIBHBIX 00pa30BaTENbHBIX OpraHU3aAIUsX,
peanu3yommx o0pa3oBaTeIbHYIO MPOrpaMMy CPEIHEro OO0Iero oOpa3oBaHUs B IpeaesiaX OCBOCHUS
OTIOII CIIO na 6a3e 0CHOBHOTO 00IIIeTO 00pa3oBaHUs).

3.2. Y4eOHO-MeTOAMYECKHH KOMIUIEKC 00meo0pa3oBaTeIbHOMY4YeOHOH MCHUILVIMHBI,
CHCTEeMATH3HPOBAHHBIN MO KOMIIOHEHTaAM

e HopmaruBHas NTOKyMEHTaLMS.

e PabGouas nmporpamma.

e  @DOHJ OLEHOYHBIX CPEACTB.

e [lepeuenr CPC (camocTOsTENBHOM pabOTHI CTYACHTOB).

e Meroauveckue YyKa3aHHS 10 BBIOTHEHUIO BHEAYAUTOPHOM CAMOCTOSATEIBHON paboThI
CTY/IEHTOB.

e MeToauueckue yka3aHUs IO COCTABJICHUIO MIPE3CHTALIMU 110 MaTeMaTHKe.

e MeroauUecKre yKa3aHUs IO BBITOJTHEHHUIO HCCIEI0BATEIBCKON PabOTHI IO MaTeMaTHKe.

e MeToauyeckue yka3aHHs 1O MOATOTOBKE AOKIaaa MO MaTeMaTHKE.

e Meroanyeckue yka3aHus 1o pabote Haj pedepaTom.

3.3. Uu¢popManMOHHO - KOMMYHHKAIIMOHHOE O0ecnevYeHue o0ydeHHUsl.

IlepeyeHb peKOMeHAYEeMBbIX Y4eOHbIX U3IAHUI,

OcHOBHBIE HCTOYHHMKU:

1. bamvakoB M.U. Maremaruka. Yueonuk mist HIIO u CI1IO. TPU® ®UPO — M.: 2014
2. bammakoB M.U. Matematuka. 3agauauk: yaed.mocooue. — M.: 2014
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3. KonmoropoB A.H. u ap. Anrebpa u Hayana mar. ananuza. 10 -11 k1. — M., 2014.

4. Aranacsu JI.C., Byry3o B.®., Kagomues C.b. u ap. 'eomerpus

(6a3oBwIif ypoBenb). 10-11. — M.: 2014
JonosiHuTEIbHbIE HCTOYHUKH:

1. Anmumos IIILA. u ap. Anrebpa u Havana aHanu3za. 10 (11) k1. — M.: 2014

2. banmako M.M. Maremaruka. COOpHUK 3aau Mpo(uIbHONW HANpaBlIeHHOCTH: ydel.mocodue. —
M.: 2014

3. banmakoB M.U. CoopHuk 3amad: yded.mocodue (6a30BwIit ypoBeHsb). 11 k1. —

M.: 2014

4.boromono H.B. Maremaruka: yue6.yis ccy3oB /H.B.boromonos, I1.M.Camoiinenko.-5-¢ u3m.,
crepeotutr. - M.: [Ipoda, 2014-395, [5] c.: ni.

5. boromosnoB H.B. COopHUK 1uJaKTHYECKUX 3aaHUM 110 MaTeMaTUKe:

yueb.mocooue st ccy3os /H.B.boromomnos, JI.FO.Cepruenko. — M.:[Ipoda, 2013

6. AnreOpa m Hawama aHammza. 10-11 wr: B nmByx wactax. Y. 1: Yuel.misob6meodpaszosar.
yapexxaenuit / MopakoBuy A.I'. — 5-e uzn. — M.: Muemo3suna, 2014. — 375 c.: un.

7.AnreOpa m Hawama aHanmuza. 10-11 wi.: B aByx wactax. Y. 2: 3agaunuk mais oOmeoOpazoBar.
yupexxaenuit / A. I'. Mopakosuu, JI. O. enumeBa, T. A. Kopemkosa, T. H. Mumryctuna, E. E.
Tynsunnckas; Ilox pen. A. I'. MopakoBuua. — 5-e uzg. — M.: Muemosuna, 2014. — 315 c.: ni.

8.b.M.lBnes u np.Jlumakrudeckue wmatepuanbl «AnreOpa W Havanma aHammza»,10-11xm1, M.:
IIpocBemenue, 2014

9.5.1'.3uB/lunakruueckuii marepuai no reometpuu, 10-11x1., M.: Ilpocsenenue, 2014

10. Tagasa, A.A. Marematuka. - M.: @OPYM: UH®OPA, 2014..

HHTepHEeT-pecypehl:

http://school-collection.edu.ru — >nekrpoHHbIN yaeOHUK «MareMaTuka B mkoiie, XXI Bex».
http://fcior.edu.ru - nHPOPMATOHHBIE, TPDEHUPOBOYHBIE 1 KOHTPOJIbHBIE MATEPHAIIBI.
www.school-collection.edu.ru — enunas xonnexuus LlugpoBbix 00pa3oBaTebHBIX PECYpCOB

4. KOHTPOJIb U OIEHKA PE3YJbTATOB OCBOEHHMSOBIIEOBPA3OBATEJIBHOM
YYEBHON JUCHUIUIMHBIMATEMATHKA: AJITEBPA W HAYAJIA AHAJIM3A;
IF'EOMETPUA

KoHTposib M OlleHKa pe3yabTaToOB OCBOCHHS Y4eOHOM AMCLUIIMHBI OCYIIECTBIISIETCS B IIpolecce
IPOBEACHUSI TPAKTUYECKUX 3aHSTUM, TECTUPOBAHMS, a TalkoKe BBIMOJHEHUS OOy4JaroIMMUCS
VHUBUYAIBHBIX 3aJaHUH, IPOEKTOB, UCCIICAOBAHUN.

Pe3yabTaThl 00yue Hust @opMbl W MeTOAbI KOHTPOJSI W OLEHKH
(ocBOEHHBIE YMEHHUSI, YCBOCHHbIE 3HAHUS) | pe3y/IbTAaTOB 00y4eHMs
YMenus:
[IpoBOAUTH TOXKAECTBEHHBIE TPEOOPA3OBAHUS
BBIPAKECHUH, COJIepKallMX  CTENEHHbIE, | PellleHne ynmpa)kHEHUl Ha ypoKe, BHeEayAUTOpHas
MOKa3aTeNbHbIE, Jorapu(MUUECKre U | camocTrosiTenbHas paboTa, KOHTPOJIbHAs paboTa.
TPUTOHOMETPpHUYECKUE QYyHKIUH.
Ctpouth rpaduku CTETICHHOM, .

. . Pemenne ympaxHeHHH Ha ypOKe, BHEAyIUTOpHas
MOKa3aTeIbHOM, norapupmugeckon u

. caMmocTosTelbHas padora.
TPUTOHOMETPUYECKUX (PYHKIIUH.

Pewars npocrennme YpaBHEHUS u
HEpPaBEHCTBA,  COJAEp)KalMe  CTENEHHbIE, | Pemenue ynpaxHeHMIl Ha ypoke, BHEayIUTOpPHas
MOKa3aTeIbHbBIC, norapuMUYECKU e U | camocTosTeNbHas paboTa, KOHTPOJbHAs paboTa.
TPUTOHOMETpUYECKUE (DYyHKIIHH.

N3o0paxxate reomerpuyeckue ¢GUIrypsl Ha
yepTe’ke M IPOU3BOJAUTH  MpOCTEHIMe
IIOCTPOEHMS Ha IJIOCKOCTH.

Pemenne ympaxHEeHMH Ha ypOKe, BHEAyIUTOpHas
camocTosTebHas padora.
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BblnmosiHATE onepanMu  HajJg BEKTOPAMH U
M10JIb30BAThCS CBOMCTBAMU ATHUX ONEPAIUil.

Pemienne ynpaxHeHUMN Ha ypOKe, BHEAyIUTOpHas
caMOCTOsATeIbHasI paboTa, KOHTPOJIbHAS padoTa.

3HaHud:

CaoiicTBa apupMEeTHIECKOro KOpHs | Pemenne ynpakHeHHWU Ha ypOKe, BHEAyIUTOpHAas
HAaTypaJbHOW CTENEHH. caMmocTosiTelbHas paboTa, KOHTPOJIbHAs paboTa.
CBoiicTBa cTemeHW C  palMOHAIbHBIM | PemeHue ynpakHeHMIl Ha ypoke, BHEayIUTOpPHAs
MOKa3aTeseM. caMOCTOsATeIbHAsI paboTa, KOHTPOJIbHAsS padoTa.
CaoiictBa  norapudmMoB ¥ ocHOBHOE | Pemenue ympakHeHUH Ha ypoke, BHeayJUTOpHas

Jorapu(MHUIECKOe TOXKIECTBO.

CaMOCTOsTEIbHAs Pab0Ta, KOHTPOJIbHAS padoTa.

OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI.

Pemmenune ympakHeHHIl Ha ypoke, BHeayIUTOpPHAs
caMoCTosITeIbHAs paboTa, KOHTPOJIbHAS PabOTa.

Tabmuna
byHKIUIA.

IMPON3BOAHEBIX SJIEMECHTAPHBIX

Pemlenue ynpakHeHHH Ha ypoOKe, BHEAyIUTOPHAs
camocTosITelnbHast paboTa, KOHTPOJIbHAS padoTa.

AKCUOMBI CTEPEOMETPHUH.

Pemienne ynpaxHeHMN Ha ypOKe, BHEAyIUTOpHas
caMoCTOsITeIbHAs paboTa, KOHTPOJIbHAS PabOTa.
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