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1. HACIIOPT ITPOI'PAMMBI
YYEBHOU JUCIHUATLIAHBI
IJ1.01 MATEMATHUKA

1.1. O6saacTh NpUMeHeHHsI NPOTPAMMBI

Pabouass mporpamma ydeOHoit mucrurummabl [1J.01 «MartemaTuka» SBISETCS YacThIO
POrpaMMBbI MOJITOTOBKH CIIELUATIMCTOB CPEIHEro 3BeHa U pa3paboTaHa HAa OCHOBE TpeOOBaHUN
@I'OC cpennero ooOmero oOpa3oBaHUs, MPEOBSBISAEMBIX K CTPYKTYpEe, COJIEPKAHHIO U
pe3yibTaTaM OCBOEHHUS y4eOHOW IUCIUIUIMHBI MU B COOTBETCTBMM € PekoMeHganmusMu o
OpraHu3aliiil  TOJY4YEeHHs CpeaHero odmero oOpa3oBaHus B NpeAelax OCBOCHUS
00pa3oBaTeNbHBIX MPOrpaMM CpelHero npodeccuoHanbHOro 00pa3oBaHUsl Ha 06a3ze OCHOBHOTO
o0rmiero o0pa3oBaHus C y4eToM TpeOOBaHUH (eepaIbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHbBIX
CTaH/JapTOB M NOJy4yaeMOW MpodeccHuH WIN CIEUUaTbHOCTH CpeIHEero npodeccruoHalbHOTO
oOpazoBanus (muceMo JlemapraMeHTa TroOCylapCTBEHHOW IOMUTHKH B cdepe MOArOTOBKH
pabounx kaapoB u JIIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259), a Takxke
(denepaabHOrO TOCYIapCTBEHHOTO OOpA30BaTENLHOTO CTaHAAPTa MO CIEUAIFHOCTH CPEIHETO
npodeccuoHanbHOro odpazoBanus 35.02.16 Dkcrulyaraiids U PEMOHT CENIbCKOXO03SHCTBEHHOU
TEXHUKU U 000pYIOBaHHS

1.2. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOM MPOrpaMMbl
Hucnmmmmaa  T11.01 MaremaTka  OTHOCHTCS K  00s3aTeIbHOM  YacTH
00111e00pa30BaTENBHOTO NUKJIIA U U3y4YaeTcsl Kak MpOoQIbHAs TUCIIUILIHHA.

1.3. e u 3agauyMm JUCHUILIMHBI - TpPeO0OBaHUS K pPe3yJabTaTaM OCBOCHHS
AUCHHUILIMHBI

Peanuzamus nporpammbl aucuuruivasl [1J[.01 Marematuka mpeanosiaraetT JOCTHXEHUE
JUYHOCTHBIX, METANPEIMETHBIX U IPEAMETHBIX PE3YJIbTATOB.

K nu4HOCTHBIM pe3yabTaTaM OTHOCSATCS:

- ¢()OpMHUPOBAHHOCTb MPEICTABICHUN O MaTeMaTHKe KaK YHHUBEPCAJIbHOM S3bIKE HAayKH,
CPEJICTBE MOJICIIMPOBAHMS SIBJICHUN U MPOIECCOB, UAESIX U METOAAX MAaTEMAaTHUKH;

- IOHUMaHHUE 3HAaUMMOCTH MaTEMaTUKHU JJI1 HAyYHO-TEXHUYECKOT O IIPOrpecca;

- c(hOpMUPOBAHHOCTH OTHOIIEHUS K MaTeMaTHKe KaK K YacTH OOIle4YeoBeUeCcKOon
KYJIBTYPbI Y€pPE3 3HAKOMCTBO C MUCTOPUEN Pa3BUTUS MAaTEMATHUKH, SBOJIIOIMEN MaTEMaTHYECKUX
HCH;

- pa3BUTUE  JIOTUYECKOTO  MBINUIEHHUS,,  IPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
ITOPUTMUYECKOHN KYJIbTYpbl, KpUTUYHOCTH MBIIUIEHUS HA YPOBHE, HEOOXOIMMOM s Oynymeit
MpoeCCHOHAIBHON JEATENHHOCTH, JISl MPOJOJIKEHUST 00pa30BaHUs U CaMOO0pa30BaHNUS,

- OBIQJCHME MAaTeMaTHYECKUMH 3HAaHUSMH U YMEHHUSIMH, HEOOXOJUMBIMH B
MOBCEIHEBHOM KW3HHU, Ui OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAY4YHBIX JUCLUIUIMH U
JUCLHUIUIMH TPO(ECCHOHANBHOTO LHMKJIA, Ui TOJXyd4eHUs o0pa3oBaHMs B O0JIacTsIX, HE
TpeOyroMMX yriIyOJIeHHOM MaTeMaTH4eCKON MOITOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIE CaMOOOpa3oBaHMIO, Ha
MNPOTSKEHUH BCEW MKU3HU; CO3HATEIbHOE OTHOIIEHHE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTICIIHOM NMPOo(hecCHOHaIbHONM U O0IIECTBEHHOM JesITeIbHOCTH;

- TOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSATEIbHOM TBOPUYECKOM U OTBETCTBEHHOM
JESTEIBHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIeI0BaTeNbCKOM, MPOEKTHOW U APYTHX
BUJIaX JESATENIbHOCTH;

- OTHOUIEHHWE K MpOo(ecCHOHATBHONW JesITeIbHOCTH KaK BO3MOXHOCTH Y4YacTHUS B
pEIIEHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIMOHAIBHBIX TIPOOIIEM.

K MeranpenMeTHbIM pe3yabTaTaM OTHOCSATCS:



- YMEHHE CaMOCTOATENbHO ONPEACIATh LEJNU JEATEIbHOCTH M COCTABIATH IJIaHbI
JEATEIIBHOCTH;  CaMOCTOSITENIbHO  OCYILECTBJIATh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JeSITeIbHOCTD; UCIOJIb30BATh BCE BO3MOXKHBIE PECYPChI Ul AOCTHKEHHsI TOCTABJICHHBIX Lieien
U peasin3aliuy IJIaHOB JIATEIbHOCTH; BBIOMPATh YCIICIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;

- YMEHHME MPOAYKTUBHO OOLIAThCs W B3aWMOJICHCTBOBaTH B IPOLIECCE COBMECTHOM
NeSTeIbHOCTH, YYUTHIBaTh MO3MLIMU JAPYIHMX YYACTHUKOB JESATEIBHOCTH, 3S((EKTUBHO
paspematb KOH()IUKTHI;

- BJAJCHHE HaBBIKAMU II03HABATENBHOW, Y4EOHO-MCCIENOBATENbCKOH M IMPOSKTHON
NESITEeIbHOCTH, HaBbIKAMU  paspellleHus MpodsieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY ITOMCKY METOJOB PEIICHUs NMPaKTUYECKUX 3a/1ay, IPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [IO3HAHUS;

- TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITEIbHON WH(pOPMAIMOHHO-TIO3HABATEILHON
JeSITeIbHOCTH, BKJIIOYAs YMEHHE OPHUEHTHPOBATHCSA B PA3JIMYHBIX MCTOYHUKAX HH(OpMaIu,
KPUTUYECKH OLIEHUBATh M HWHTEPIPETHUPOBATh HH(POPMAIUIO, MOTYyYaeMYI0 W3 Pa3IHYHBIX
UCTOYHUKOB,;

- BJIQJICHUE S3BIKOBBIMH CpPEACTBAMM: YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTtb CBOIO
TOYKY 3pEHUs, UCIIOJIb30BATh a/IeKBATHBIE SI3bIKOBbIE CPEJCTBA;

- BJIaJICHHE HABBIKAMH IIO3HABATEILHOW pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JeMCTBUI M MBICIIUTENIBHBIX POLIECCOB, UX PE3YIbTATOB U OCHOBAHUH, IPaHUL] CBOETO 3HAHUS U
HE3HaHUs1, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB JJI UX TOCTUKEHUS;

- LEJEeYCTPEeMJIEHHOCTh B TOMCKAaX M MPUHATUM PELICHUH, COOOpa3UTENbHOCTh U
MHTYULUS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX IPEJICTABICHUH; CHOCOOHOCTh BOCIHPUHUMATh
KpacoTy ¥ FapMOHUIO MHpa.

K npeamerHbIM pe3ynbTaTaM OTHOCSTCS:

- c(OpMHUPOBAHHOCTh NPEACTABICHUN O MaTeMaTHKe KaK 4acTH MUPOBOM KyJIbTYphl U
MECT€ MaTe€MaTUKU B COBPEMEHHOW LMBUIIM3ALMH, CIIOCO0AX OMMCAaHUS SIBJICHUM pealbHOTO
MHUpa Ha MaTEMaTHYECKOM S3bIKE;

- ¢(hopMHpPOBAHHOCTh MPEACTABIECHUN O MATEMATUYECKUX MOHATHSIX KaK BaKHEHIINX
MaTEMaTHYECKUX MOJEIAX, O3BOJIIOIMX ONMMUCHIBATh U U3y4aTh pa3HbIE MPOLECCH] U SBICHUS;
MOHMMAaHNE BO3MO>KHOCTH aKCHOMaTH4YE€CKOI'0 MOCTPOCHUSI MaTEMaTHUYECKUX TEOPHl;

- BJIQJICHUE METOJIaMU JOKa3aTeJIbCTB M JITOPUTMOB PEUICHMS, YMEHUE UX NPUMEHSATb,
IIPOBOAMTD JJOKA3aTENbHbIE PACCYKACHUS B X0J1€ PELLICHUS 3a1a4;

- BJIQJICHME CTaHAAPTHBIMU IPUEMaMHU PELICHUS PALUOHAIBHBIX U HMPPALMOHANIBHBIX,
MOKAa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHUH M HEPaBEHCTB, MX CHUCTEM;
MCII0JIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHCJIE JUIsl IOMCKA ITyTH PEIICHUS U
WUTIOCTpALMM PEIlIeHUs] ypaBHEHUIN 1 HEPaBEHCTB;

- c(hOpMHUPOBAHHOCTb MPEJACTABICHUA 00 OCHOBHBIX MOHATUSAX MaTEMaTHYECKOTO
aHalM3a M UX CBOWCTBaX, BJIAJICHME YMEHHEM XapaKTepu30BaTh IOBeleHUE (YHKIUH,
MCII0JIb30BAaHUE TIOJYYEHHBIX 3HAHUM [UIsl ONUCAHMSI M aHAJIM3a PEaJIbHBIX 3aBUCUMOCTEN;

- BJIaJICHUE OCHOBHBIMHU MOHSTUSIMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX N€OMETPHUYECKHUX
¢urypax, uX OCHOBHBIX CBOWCTBAX;

- chopMHpPOBAaHHOCTh YMEHHMsI paclo3HaBaThb F€OMETpUYECKHe (QUIypbl Ha yepTexax,
MOJIENIIX U B PEaIbHOM MHUpE; NMPUMEHEHUE H3YUYEHHBIX CBOWCTB I€OMETpUYECKUX (uryp u
dbopMyI A peleHusl TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJEPKaHUEM;

- c(hOpPMHUPOBAHHOCTb MpPEACTABICHUA O TMpoLeccax M  SBICHUAX, HMEIOIIUX
BEPOATHOCTHBIN XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSX B pealbHOM MHpE, OCHOBHBIX
MOHSTHUSX AJIEMEHTApHON TEOPUM BEPOSATHOCTEN; YMEHMM HAXOIUTh U OLIEHWBATH BEPOSITHOCTH
HACTYIUIEHUS] COOBITHI B MPOCTEUIINX MPAKTUUECKUX CUTYAIUsIX U OCHOBHBIE XapaKTEPUCTHKHU
CIIy4alHbIX BEJIMYMH;

- BJIaJICHHME HaBBIKAMU HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IPHU
pellIeHny 3aau.



Copepxanre y4yeOHOM IUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMHU
COJIepKATEIbHBIMU JINHUSAMU 00yUEHUSI MAaTEMATHKE:

- anreOpanyeckast JIMHUS, BKIIIOYAIOLIasi CUCTEMAaTU3aIMI0 CBEACHUM O YHCIaX; H3y4YeHUE
HOBBIX U 0000IIEHHE paHee W3YUYEHHBIX omnepanuii (BO3BEICHHE B CTEIICHb, N3BJICUCHHE KOPHS,
norapudmupoBaHue, CHHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC U 00paTHbIE K HUM); H3y4YE€HUE HOBBIX
BUJIOB YHCJIOBBIX BBIPAKECHUUW U (POPMYN, COBEPIICHCTBOBAHWE MPAKTHYECKUX HABBIKOB U
BBIUMCIUTENBLHON KYJIbTYphI, PACIIMPEHHE U COBEPIICHCTBOBAHME alreOpandyeckoro ammapara,
c(OPMHPOBAHHOTO B OCHOBHOW INKOJIE, U €r0 NMPUMEHEHUE K PEIICHUI0 MAaTeMAaTUYECKUX H
MIPUKIIAIHBIX 3a71a4;

- TEOPETHKO-()YHKIIMOHAJIbHAS JIMHUS, BKJIIOYAIOUIass CHUCTEMATHU3ALMI0 U pacIIupeHue
CBEJICHUM O (PYHKIIMIX, COBEPIICHCTBOBAHUE IpapMueCKUX YMEHUN; 3HAKOMCTBO C OCHOBHBIMHU
UACSIMU M METOJaMHU MaTEeMaTHYeCKOro aHaiu3a B O0bEME, IO3BOJISIIOIIEM HCCIIEI0BATh
JJeMeHTapHble (QYHKIMU W peliaTh NpocTeillline reoMeTpuyeckue, (u3nyuecKkue U Ipyrue
IIPUKIIAIHBIE 33/1a4H;

- JIMHUA YpaBHEHHH M HEPaBEHCTB, OCHOBAHHAsg Ha TMOCTPOSCHUU U HUCCIEIOBAHUU
MaTeMaTHYECKUX MOJIEJICH, IEPECcCeKaroImascs ¢ anredpandeckoi 1 TeOpeTHKO-(PyHKITHOHAITBHOM
JUHUSAMH M BKJIIOYAIOIIas pa3BUTHE U COBEPUICHCTBOBAHHWE TEXHUKH alreOpandyecKux
npeoOpa3oBaHuil s pelIeHNs] ypaBHEHUH, HEPaBEHCTB U CUCTEM; (HOPMUPOBAHKE CLIOCOOHOCTH
CTPOUTh M HCCIEAOBaTh MPOCTEHIINEe MaTeMaTHUYECKUE MOJENTU MPU PEIICHUU MPUKIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CHELMAJIbHBIX IUCLUUIUINH;

- TeoMeTpuyecKas  JIMHUS,  BKIIOYAION[As  HarJIAJHBIE  MPEACTABICHUS O
OPOCTPAHCTBEHHBIX (Urypax © H3yd4eHHE WX CBOHCTB, (OpPMUpOBAHHE U pPa3BHUTHE
MPOCTPAHCTBEHHOTO  BOOOPaKEHUS, pPAa3BUTHE CIOCOOOB T'€OMETPHUECKHUX HM3MEpPEHUH,
KOOPJIMHATHOT'O M BEKTOPHOT'O METOOB JUIsl PEILIEHUSI MaTEMaTUYECKUX U MIPUKJIAJIHbIX 33/]a4;

- CTOXacTU4yecKas JIMHUS, OCHOBaHHAs Ha pa3BUTUU KOMOWHATOPHBIX YMEHHUH,
IPEJICTAaBICHUN O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSAX OKPY’KaIOLIEro MUpa.

1.4. Kommnerenuun oOy4damomerocsi, (opmupyemble B pe3yJbTaTe OCBOCHUS
AU CHMIIMHBI

OK O01. BeiOupars crnocoObl pemeHust 3anad NpoecCUOHATBHON AeSITeIbHOCTU
NPUMEHHUTEIBHO K Pa3IMUHBIM KOHTEKCTaM;

OK 02. OcyuiecTBisITh MOKUCK, aHAIU3 U MHTEPHpETalui0 UHPOpMaluu, HeoOX0uMOH
JUIsl BBITIOJIHEHUS 3a]1a4 PO eCCHOHATIBHOMN J1eSTeTbHOCTH;

OK 03. IInanupoBath U peann30BbIBATh COOCTBEHHOE MPO(EecCHOHATIBEHOE U TMYHOCTHOE
pa3BUTHE;

OK 04. PaboraTh B KOJUIEKTMBE M KOMaHze, 3((EeKTHBHO B3aUMOJIEHCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM, KIIUEHTAMU;

OK 05. OcymiecTBiasTh YCTHYIO M MHUCbMEHHYI0 KOMMYHUKAIIMIO HAa TOCYJapCTBEHHOM
a3bike  Poccuiickoit ®expepanuu ¢ ydyeToM OCOOEHHOCTEH COIMAIBHOIO M KYJIBTYpHOTO
KOHTEKCTa;

OK 06. IIposBasTh Tpa)KAaHCKO-NIATPUOTUYECKYIO TO3UIHUI0, JAEMOHCTPHPOBATH
OCO3HAHHOE MOBEJICHNE Ha OCHOBE TPAIUIIMOHHBIX 00II€UYEIOBEUECKUX [IEHHOCTE;

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPY)KAIOLIEH Cpenbl, pecypcocOepexeHuto,
3P PEKTUBHO JAEHCTBOBATH B UPE3BBIYANHBIX CHTYAIIUSX;

OK 08. HMcnonp3oBaTh cpeacTBa GU3NUECKON KyIbTYphI ISl COXPAHEHUS M YKPEIUICHUS
3I0pOBbsl B Tpolecce MpodeccnoHalbHOM MeATENbHOCTH U MOJJEp’KaHUs HEO0OXOJUMOTO
YpOBHS (pU3MYECKON OATOTOBIEHHOCTH;

OK 09. MHcnonb3oBaTh HMHGPOPMAIMOHHBIE TEXHOJIOTUH B MNPOPECCHOHANBHON
NesITeTbHOCTH;

1.6. Kosim4yecTBO 4aCOB Ha OCBOEHME MPOTrPaMMBbI:
MaKCUMAaJIbHOW y4eOHOW Harpy3ku oOydaromnierocs — 324 4acoB, B TOM YHCIIE:



00s13aTeILHON ayJUTOPHON yueOHOW Harpy3ku oOyuatromerocs — 286 yaca;
CaMOCTOSITeNIbHON paboThl oOyyatomierocs — 16;
MIPOMEXKYTOYHAsI aTTeCTAIMsA — 22 YacoB.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

IJ1.01 MATEMATHUKA

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThbl

TpynoeMkocTh Oo0bem Cemectp | Cemectp
(yueOHas1 Harpy3Ka o0y4aroumerocsi) o0pa3oBaTebHOM 1 2
NPOrpamMMmbl, yac.

O0s3aTesIbHAsI AYAUTOPHAsI YUeOHasi Harpy3Ka: 324 136 156
B TOM YHCJIE:
teopernueckue 3austus (JI) 128 60 68
npaktuueckue 3ausatus (I13) 158 60 98
CamocrosiTesibHas padora odyuyawiuxcsi (CPC) 16 16
KoncyabTanuu - - -
®dopmMa TPOMEKYTOUHOH aTTECTAIMK: dK3aMEH B 1- 22 12 10
OM U 2-0M ceMecTpax
OO0mas Tpy10€eMKOCTh 324 148 176




2.2. TemaTnueckunii miiad yuyeonoi gucuuniaunsl [11.01 MaremaTuka

Make. KosnuuyectBo 4yacos
udp yueOHast
[
Ne ni/m 3:}[‘:‘;“ HaumeHoBaHue TeM HarﬁZSKa Teopernueck | IlpakTuyeckue CaM:c;;éIOTf;ILHa
. cTyjenra, | W€ 3aHATHS 3aHATHUSA oByuatomuxcs
yac.
Paszgea 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHO MIKO0JIbI-2(0) yacoB

1 JI1 [lenp u 3aja4n MAaTEMATUKH IIPU OCBOCHUH CHEILMAIBHOCTH 2 2
2 I11 Uucna u BeluMciieHus. BeipaxkeHus u mpeodpa3oBaHus. 2 2

IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COACPKAHME
3 112 I'eoMeTpus Ha MIIOCKOCTH 2 2
4 13 [TpoLieHTHBIE BBIUMCIECHHUS. 2 2
5 4 [TpocThie TPOLEHTHI, pa3Hble COCOOBI UX BBIUMCICHHUS. 2 5

CI10XHbI€ IPOLICHTBHI.

I15

6 VYpaBHEHUS U HEpPAaBEHCTBA 2 2
7 JI2 Cucrtembl ypaBHEHUN U HEPABEHCTB 2 2
8 16 CnocoObl pelieHusi cucTeM JMHEHHbIX ypaBHeHUH. [loHsTHS: 9 5

Matpuia 2x2 v 3x3, onpeeauTeNb MaTPULIbL.
9 7 Merton 'aycca. CucrteMbl HeMMHEHHBIX ypaBHEHUN. CrcTeMBbl 2 2

HEPABEHCTB

KonTposbHnas padora Nel
10 I18 N 2 2

Bxoanou peiTHHT

Pa3nea 2 IlpsiMble M JIOCKOCTH B IpocTpaHcTBe-20 yacoB

OcHoBHbIE MOHATHUS cTepeoMeTpuu. PacronoxeHue OpsMbIX U
11 I3 MJIOCKOCTEH. 2 2
12 J14 [TapannenbHOCTh NPAMBIX, IPAMOU U MIIOCKOCTH, TIIIOCKOCTEH. 2 2




[TapannenbHOCTD MPSIMBIX, pAMO u IJTIOCKOCTH,

13 I19 . 2
mockocteil. Terpasap u ero 31eMeHTHI.
[Tapannenenumnen u €ro 3JIEMEHTBI. CsaoiicTBa

14 1110 IIPOTUBOIIOJIOKHBIX TPaHEd M JHArOHAICH NapajUIesICIUIIEeAA. 2
IlocTpoenune ceyenuii. Pemenue 3anad.

15 15 HepneH/:[mEynﬂpHOCTL OpsMBIX, MNPsAMOM M IJIOCKOCTH, 2
IIJIOCKOCTEM.
Teopema o0 Tpex mnepneHauKymspax. JlokazareiabCTBO. Yroma

16 716 MEXY NPSMOM U IJIOCKOCTBIO. YTOJI MEXAY INIOCKOCTAMHU 2
Pemenne 3agau  Ha  OpUMEHEHHE TEOPEMBI O  Tpex

17 11 MEPICHANKYIISIpaX. YTOJI MEXIAY NPSIMOM U IUIOCKOCTBIO. YTOJ 2
MEXy MIIOCKOCTSIMU
IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COJAEPKAHME

18 12 [TapannenpHbie, NEePHEHIUKYIISIPHBIE, CKpelIMBaroIuecs 2
psIMble
Pacnonoxxenne mpsAMBIX M IUIOCKOCTEH B  IMPOCTPAHCTBE.

19 I113 | [lepneHAMKYISIPHOCTD M HApPAUIEIBHOCTh  MNPSAMBIX U 2
miockocTeil. CkpelniuBaronmecs: npsMble

20 14 KonTpoubnas padora Ne2 2
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE,

Pasnen 3. Koopaunarsl u BeKTOpHI -16 yacoB

JlexapToBbl KOOpAMHATHI B IpocTpaHcTBe. IIpocrelimue 3anaun

21 7 B KoopAauHarax. PaccrosHue Mexny AByMs — TOYKaMH, 2
KOOpJMHATHI CEepENHBI OTPE3Ka
JlexapToBbl KOOpAMHATHI B mpocTpaHcTBe. IIpocTeiine 3amaun

22 I115 B KoopauHaTax. PacctosHme Mexay JOBYMsS — TOYKaMHU, 2
KOOpJMHATHI CEPEANHBI OTPE3KA

23 78 BexTops! B mpocTpancTBe. YTom Mexay BekropaMu. CkansipHoe 9
IPOU3BE/IEHUE BEKTOPOB

24 16 BexTopsl B npoctpancTBe. Cll0)KEHHE U BBIUUTAHUE BEKTOPOB. 9

YMHOXkeHHe BekTopa Ha uyucio. KommuanapHbE BEKTOpBI.




CxalisipHO€ TIPOM3BEJECHUE BEKTOPOB. PasiokeHue BEKTOpa IO
TPEM HCKOMILJIAHAPHBIM BCKTOpPAM.

KoopanHaTsl BEKTOpa, CKAIspPHOE IPOM3BEACHUE BEKTOPOB B
KOOpJMHATAaX, YroJl MEXJy BEKTOpaMH, yrojl MEXIy HpsIMOW U

25 1117 2
IUIOCKOCTBIO, YIOJl MEXKy INIOCKOCTAMHU. Y PaBHEHHE IIJIOCKOCTH.
["eoMeTpUYECKUI CMBICI ONPEAEIUTENS 2X2
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME

26 18 IIpakTUKO-OPHUEHTUPOBAHHBIE  3aJa4d  HAa  KOOPAUMHATHOM 2
IIJIOCKOCTH

27 119 KoopaunatHas  mocKocTb.  BpluuciieHMe  paccTOsSHUM U 2
IJIOMIAJeH Ha IIOCKOCTH. KOIM4eCcTBEHHbIE pacyeThl

28 120 KonTpoabsnas padora Ne3 2
Pemenue 3aga4. KoopanHaThl H BEKTOPBHI.

Pasnen 4. OcHoBbl Tpuronomerpuu. Tpuronomerpuyeckue pynkuuu — 40 yacon

Tpuronomerpruyeckue (QyHKIMM IPOU3BOJIBHOIO yIja, YHCIA.

29 79 Panuannas u rpagycHas mepa yria 2 2
Tpuronomerpruyeckue (QyHKIMHM IPOU3BOJIBHOIO yIja, YHCa.
Paagnannas u rpagycHas mepa yria

30 1121 2

31 110 OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA. 9 9
PopMyIIsl IPUBEACHUS

32 o Tpuronomerpuueckue Toxzaecrsa. CHHYC, KOCUHYC, TAHT€HC U 2
KOTaHT€HC YIJIOB 0 U - o.. POpMYyJIbl IPUBEIACHHUS

33 11 CuHycC, KOCUHYC, TAHT€HC CYMMBI M Pa3HOCTH JIBYX yIJIOB 9 9
CuHYyC ¥ KOCHHYC IBOMHOrO yryia. @opMyIisl TOJIOBUHHOTO YIJIa

34 112 CuHycC, KOCUHYC, TAHT€HC CYyMMBI U Pa3HOCTH JIBYX yIJIOB 9 9
CuHYC ¥ KOCHHYC IBOMHOrO yryia. @opMyIisl TOJIOBUHHOTO YIJIa

35 23 Cymma u pa3HocTh cuHycoB. CyMMa M Pa3HOCTb KOCHHYCOB. 2

CHHYyC ¥ KOCHHYC ABOMHOrO yria. @opmylibl NOJOBUHHOIO Y.




[IpeoOpazoBaHns CyMMBbl TPUTOHOMETPUYECKHX (QYHKIHMA B
IIPOU3BEJICHUE.

[IpeoOpa3oBaHrs CyMMbI TPUTOHOMETPUYECKUX (QYHKIHH B
MpOU3BEJICHUE W TPOU3BEINEHUS B CymMMmy. Bripaxenue

36 [124 | TpuroHoMeTpuYecKUX (YHKIHMK dYepe3 TaHTCHC ITOJIOBUHHOTO
apryMeHra. [TpeobOpaszoBanus IPOCTEHIINX
TPUTOHOMETPHUECKUX BhIPAKEHUN
O6nactp ompeneNeHdss W MHOXKECTBO 3HAYEHUU (YHKIIHMM.

37 [125 | YérHOCTh, HEUETHOCTH, NEPUOIUYHOCTH (GYHKIUHA. CrocoObI
3a1aHus PyHKIUH

38 JI13 | ®dyskimn, ux cBorcTBa. CriocoOb! 3a1aHusi PYHKIHH.

39 [126 | TpuronoMerpuieckue (HYHKIIMH, UX CBOHCTBA U IPaQUKH
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME
Onucanue TPOU3BOACTBEHHBIX  IMPOIECCOB C  MOMOIIBIO

40 127 rpaduxoB QyHKINN
Hcnonp30BaHWE CBOWCTB TPUTOHOMETPHYECKHX (YHKIUN B

41 128 po(hecCHOHANIBHBIX 3aa4ax

42 129 OO6parnable TpuroHomerpuueckue ¢yHkuuud. MXx cBoiicTBa u
rpaduku

43 JI14 | TpuroHoMeTpUYECKUE YPAaBHEHHS 1 HEPABEHCTBA

44 JI15 | TpuroHomMeTpHYeCKHE YPAaBHEHHs M HEPABEHCTBA
Pemienne TpUroHOMETpUUECKMX YpPaBHEHUM OCHOBHBIX THIIOB:

45 130 MpPOCTENIINEe TPUTOHOMETPUUECKUE YpPABHEHMS, CBOJSIIHECS K
KBaJIpaTHbIM, pEIIaeMble  pa3jOXKEHUEM Ha  MHOXKHUTEIH,
OJIHOPOJHBIE.

Pemienne TpUroHOMETpUUECKHX YpPaBHEHUM OCHOBHBIX THIIOB:
IPOCTEHIINE TPUTOHOMETPUUYECKUE YPaBHEHUS, CBOJAIIMECA K

46 I131 KBAQJIPATHBIM, pEIIa€MblE€  PA3J0KEHHEM HA  MHOXHUTENH,

OJIHOPOJHBIE.

[Ipocreiimne TPUrOHOMETPUYECKHUE HEPABEHCTBA
47 JI16 | Cuctembl NIPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUN
48 [132 | KourpoabHas padora Ne4




Pemenne 3aaad. OcHoBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue PyHKIUH

Pa3zgen 5. KommiekcHble yncaa — 8 yacos

Kommiekcurle uumcia. IloHsTHEe  KOMIUIEKCHOIO  YHCJIA.

49 JI17 | ConpsbkeHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJIb W apryMEHT 2 2
KOMILJIEKCHOT'O YHCIIA.
dopma 3amMcHM  KOMIUIEKCHOrO yucia (reoMerpuyeckas,
50 [133 | TpuroHomeTpuyeckas, anredpanueckas). Apudpmernyeckue 2
JIEMCTBUS C KOMIUIEKCHBIMU YHCJIaMHU
o1 1134 | IlpuMeHeHNE KOMIUIEKCHBIX YHCEI 2
52 I135 | [IpuMeHeHHEe KOMIUIEKCHBIX YUCE 2
Pa3nea 6. [IpousBoanas pynkuum, ee npumeHenne — 40 yacon
53 18 [Tonarue MIPOU3BOIHOM. DopmyJIbI 51 MpaBUJIa 5 5
nuddepeHIpoBaHus
54 119 Dopmysl mddepeHnupoBaHus. [IpaBuiia 5 5
nuddepeHIpoBaHus
95 I136 | HenmocpencTeenHoe auddepeHupoBaHme, 2
56 [137 | Ilpou3Bo/iHbIE CYMMBI, Pa3HOCTU IPOU3BEIEHUS], YACTHOTO 2
57 1120 [TpousBoaHble TpuUroHomerpuueckux ¢yHkuuid. IlpomsBogHas 5 5
CJIOKHOM (PyHKIMH
Omnpenenenue CII0’)KHOM GyHKIHIH. IIpousBoaHas
58 I138 | TpuroHomerpuyeckux  gynkuuil. [IpomsBonHas  croKHOU 2
byHKIUM
Omnpenenenue CII0’)KHOM GyHKIHIH. IIpousBoaHas
59 I139 | Tpuronomerpuueckux  Qynkuuil. [IpomsBonHas  croKHOU 2
byHKIIMHN
60 [140 | ITonsiTHe 0 HempepbIBHOCTU (GYHKUUHU. MeTOo1 HHTEpBAJIOB 2
61 JI21 | 'eomeTrpuueckuid U GU3NYECKUIN CMBICI IPOU3BOIHOM 2 2
62 141 | 'eomerpuyeckuii u GU3NUECKUN CMBICI IPOU3BOTHON 2
63 42 Ou3nYecKuil CMBICII TPOU3BOJHOW B  MIpodeCCHOHATBHBIX 5
3ajauax
64 JI22 | MoHoToHHOCTh (YHKIIMHU. TOUKH dKCTpeMyMa 2 2




UccnenoBanme  QyHKIIMM ¢ TIOMOIIBIO  TPOHU3BOIHOM.

65 1143 2
[Toctpoenue rpadukoB.

66 3 HccnenoBanne  (GyHKIMH € TOMOIIBIO  MPOU3BOJHOM. 2
[Toctpoenue rpadukoB.
HccnenoBanne  (GyHKIMH € TOMOIIBIO  MPOU3BOIHOI.

67 1144 2
[Toctpoenue rpadukoB.

68 124 | Hanbonbmiee u HauMeHblIee 3HAUCHUS QYHKLUU 2
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME
Haxoxaenne  onTUMaJbHOrO  pe3yiapTaTa C  IOMOIIbIO

69 1145 NIPOM3BOIHON B MPAKTUYECKUX 3aadax 2
Haxoxnenne  onTUMaJbHOrO  pe3yiapTaTa C  IOMOIIbIO

70 1146 MIPOU3BOTHON B MTPAKTUYECKUX 3a7adax (PyHKIIHH 2
HaxoxaeHue  onTUMalbHOTO  pe3yjibTarTa C  IOMOIIBIO

n 147 MIPOU3BOTHON B MPAKTUYECKHUX 3a7a4ax 2
KonTposbnas padora NeS

72 1148 2
IIpousBoaHasi pyHKINH, ¢ MPUMEHEHUE

Pa3nen 7. MHOrOrpaHHMKM M Tejia Bpaulenus — 46 yacos

[TonsiTue MHOrOrpaHHuKa. Ero smeMeHTHI: BepuIMHBI, pedpa,

73 JI25 | rpanu. [uaronans. Ceuenue. Bpimykible W HEBBITYKIbIC 2
MHOTOTPaHHUKH

74 JI26 | Ilpusma, ee cocramistonire, cedenue. [Ipsmas u mpaBuibHas 9
IPU3MBI

75 1149 | Mapamenenunen, kyo. Ceyenne Kyoda, mapauiesenumnena 2
[Mupamuna u ee sneMeHThl. Cedenue nupamuasl. [IpaBunbHas

76 27 nupamMuia. Y ceueHHas mupaMuaa 2

77 1150 [Tnomaas GOKOBOW ¥ MOTHOW MOBEPXHOCTU MPU3MBI, TUPAMUIBI 2

78 J128 | Cummetpus B KyOe, mapajuiefenumnese, npusme, upamuie 2
IIpodeccnoHaATbHO-0PHEHTHPOBAHHOE COACPKAHUE

79 I151 | Ilpumepsl cummeTpuii B mpodeccun 2




80 1152 CummeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY 2 2
81 1153 CummeTpus B IpUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY 2 2
82 1154 | IlpaBunbHBIE MHOTOTPAaHHUKH, UX CBOMCTBA 2 2
83 JI129 I{umunap, ero cocrapistomue. CedeHne MUIMHIPA 2 2
84 JI30 | Konyc, ero cocrapisitoniue. CeueHue Konyca 2 2
IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME
85 I155 | Konyc, ero cocrapmsitonue. CeueHne KoHyca 2 2
86 1156 Vceuennsiii konyc. Ero oOpasyiomas u Bbicota. CeueHue 2 2
YCEUEHHOr0 KOHYyca
Hlap u cdepa. Bzaumnoe pacnonoxeHue chepbl U TIOCKOCTH.
87 J31 Ceuenue mapa, cepsl 2 2
88 JI32 IMoustue 06 00neme Tena. OTHOLIEHHE 00BEMOB IMOAOOHBIX TEI 2 2
[Torsite 006 oObeme Tema. OObeM Kyba W TPSIMOYTOJIBLHOTO
89 57 | Mapamienenumesa. O6beM mpusmbl U nuauHApa. OTHOIIEHHE 9 2
00beMOB MOJOOHBIX TeJl. ['€OMeTpHUUYECKU CMBICI ONIPEACIIUTENS
3-ro nopsaka
90 JI33 | OOBeMBI U TUIONIAIU TTOBEPXHOCTEH TeT 2 2
91 I158 KoMOuHammm MHOTOTPaHHUKOB U TEJT BPAIlCHHS 2 2
92 T159 KoMOuHam MHOTOTPaHHUKOB U TEJ BpAIICHHS 2 2
93 1160 ['eomeTpuyeckre KOMOWHAIIMK HA PAKTHKE 2 2
Hcnonp30BaHne KOMOWHAIMI MHOTOTPAHHUKOB M TEJT BPAIICHUS
%4 fiel B MIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax 2 2
Kontpoabnas padora Ne6.
95 1162 2 2
MHororpaHHUKH ¥ TeJia BPalleHust
Pa3nea 8. IlepBooOpa3nasi pyHKumu, ee npumMeHenne-14 yacon
9% 134 [TepBoobOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHUS 9 9
epBO0Opa3HBIX,
97 JI35 | IloHsTHE HEONPEIEIEHHOTO U ONIPEJIEHHOIO MHTErpajia 2 2
98 1136 HJ‘I?HIEUIL KpuBoJmHenHON Tpaneunn. ®opmyna HerotoHa — 5 5
JleiiOHuIa,
99 JI37 | I'eoMeTpuuecKuid CMBICT ONPEICICHHOTO HHTETpaIa 2 2




IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE

['eomeTpuyeckuil CMBICH ONPENEIIEHHOTO MHTErpaina. @opmyna

100 1163 Hgerorona - JleiiOHuma. 2
101 64 Pemennie 3amau Ha NMpPUMEHEHHE WHTErpaja AJs BBIYUCIICHHS 9
(bU3MYECKUX BEIMYHH U TUIOMIA ]
KonTpoasnas padora Ne7.
102 165 2
IlepBooOpa3nas pyHku UM, ee NPUMEHECHHUE
Paznen 9. Crenenu u kopuu. Crenennas pynkuusi- 14 yacon
103 JI38 | Crenennas QyHKIUS, €€ CBOHCTBA 2 2
[TonsiTe KOpHS n-Ol CTENEHM U3 ACHCTBUTEIHHOIO YHCIA.
104 1166 | dynkumm y = VX ux cBoiicTBa u rpaduku. CBoCTBA KOPHS N- 2
O# CTeNeHU
105 1167 | IlpeoOpa3oBaHe UPPALIMOHAIBHBIX BHIPAKEHUI 2
106 139 CBolicTBa CTENEHU C palHOHATIBHBIM U JIEHCTBUTEIBHBIM 9 9
MOKA3aTeISIMH
107 I168 | Pemenne nppalimoHaJIbHBIX YPaBHCHU U HEPABEHCTB 2
PaBHOCHIIBHOCTE UppaIMOHATBHBIX YPABHCHUN U HEPABEHCTB.
108 [169 | Mertoab! ux pemieHusi. Pemenue upparoHanbHbIX YpaBHEHUN U 2
HEPABCHCTB
109 170 KonTpoubHnasi padora Ne§8. 2
Crenenu u kopHu. CTeneHHast PyHKIUS.
Pa3nea 10. Iloka3zarenbHas gynkuus — 14 yacos
110 J140 [Toka3zarenbHas (GyHKIHNSA, €€ CBOWCTBA 2 2
CreneHb C TMPOU3BOJIBHBIM JIEHCTBUTENIBHBIM IOKa3aTeNeM.
Omnpenenenue mokazaTelbHON (YHKIIMH, €€ CBOWCTBA U IpaduK.
11 171 Pemenne  mokasaTenbHBIX  YpaBHEHUH  (PYHKIIMOHAJIBHO- 2
rpauIeCKUM METOIOM.
112 J141 | Pemenne moka3aTenbHBIX ypaBHEHHH U HEPABEHCTB 2 2
Pemenne moka3aTeNbHBIX YPaBHCHHA METOJOM YpPaBHHBAHHS
113 1172 MoKa3aTese, METOJOM  BBEIACHUS HOBOW  IEPEMEHHOM, 2

(G YHKIIMOHATIbHO-TPaQUUECKUM METOOM.




114 I173 | Pemenne nmoka3aTeabHbIX HEPABEHCTB 2
115 [174 | Cuctembl IOKa3aTENbHbIX YPAaBHEHUN 2
116 75 KonTpoJubnas pabora Ne 2
Ioka3zareabHasi QyHKIIUSA
Paznes 11. Jlorapudmbl. Jlorapupmuyeckas pynkuus-24 yaca
117 1142 Jlorapudm yucna. JlecaTuuHblii U HATYPAJIBHBIN JOrapu(MBI, 9 9
4HCIIO €
118 76 Jlorapudm uwncna. JlecATHyHBIH U HATypajdbHBIA JOTAPU(PMBL, 9
4HCIIO €
119 177 | CsoiicTa jorapudmoB. Oneparus gorapuMUpOBaHUSI. 2
120 I178 | CaoiictBa norapudmon. Oneparus torapuMupOBaHHUsL. 2
121 J143 | Jlorapudmudeckast pyHKIHS U €€ CBOKWCTBA 2 2
122 1179 | Jlorapudmudeckast pyHKIHS U €€ CBOKWCTBA 2
123 JI44 | Pemenue norapuMHUECKNX YpaBHEHUH U HEPABEHCTB. 2 2
124 1130 Pemenne  morapupmMuveckux ~— ypaBHEHHH  pa3iMYHBIMHU 9
METOIaMHU.
125 [181 | Pemenue norapumMuuecKue HEPABEHCTB. 2
196 82 ANTOPUTM pEIIEHUS CHCTeMbl YypaBHEHHH. PaBHOCHIBHOCTH 9
Jorapu(pMHUUECKUX YpaBHEHUM U HEPABEHCTB
IIpodeccHOHATBHO-OPHEHTHPOBAHHOE COACPKAHUE
[Tpumenenne norapu¢ma. Jlorapudpmudeckas crnupaib B
127 183 . 2
npuposie. Ee MaTemaTnueckue cBOiCTBa.
128 1184 KonTposabnas padora Nel0 9
Jlorapudmuueckasi pyHKuus.
Pasznen 12. MHuoxkecTBa. JjieMeHThI Teopuu rpagos -8 yacos
129 J145 | MuoxectBa. [lonmHo)ecTBO. Onepaliiv ¢ MHOKECTBAMHU. 2 2
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIePsKAHME
130 [185 | Onmepannu ¢ MHOXKECTBaMU. Pemenne npukiaaHbIX 3a1a4 2
ITonstne rpada. Csa3HBI Tpad, aepeBo, LHUKI Trpad Ha
131 1186 pad pad, nep 1L pac 5
MJIOCKOCTH
132 I187 | Konrpoabnas padora Nell. 2




MHuo:xecTBa, I'padbl 1 X NpuMeHeHne.

Pa3nes 13. Di1eMeHTbl KOMOMHATOPUKH, CTATUCTHKHU U TeOPHH BeposiTHOcTell — 14 yacos

OcCHOBHBIE IIOHATHA KOM6I/IHaT0pI/IKI/I. HepCCTaHOBKI/I, ) )
pasMCIICHUSA, COUCTAHU .

133 J146

CoObiTHe, BeposATHOCTH CcOObITHS. ClOXKEHHE U YMHOXKEHUE

134 J147 N
BEPOSITHOCTEM

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHNE

BepositHocTs B mpodeccnoHaNbHBIX 3amadax. OTHOCHUTENbHAs
135 I188 | wacToTra COOBITHS, CBOMCTBO €€ YyCTOMUMBOCTU. CTaTHCTHYECKOE 2
ompezeneHue BeposiTHocT. OIeHKa BEPOSTHOCTH COOBITHS

136 JI48 | luckpeTHas ciaydyaliHas BeJIMYMHA, 3aKOH €€ pacupeieleHus 2 2

3ajaun  MaTeMaTHYeCKOM CTaTUCTUKU. BapuanuoHHBIA ps.
137 JI49 | [lomuron  wactor W rucrorpamma.  CraTuctuueckue 2 2
XapaKTEPUCTHKH Psijia HAOII0JaeMBIX JTAHHBIX

HpO(l)eCCI/IOHaJ'IbHO-OpI/IeHTI/IpOBaHHOC CoacpkaHue

CocraBneHue Tabiui W JuarpaMM Ha npaktuke. [lepBuunas
00paboTKa  CTaTUCTHYECKMX JaHHBIX. [ paduyeckoe  ux
npejacTaBneHre.  HaxokaeHune  CpeHUX  XapaKTEPHUCTHK,
Ha0JII0/IAEMbIX JIaHHBIX.

138 1189

KonTposbnas padora Nel2
139 190 | DnemMeHTHI KOMOMHATOPHUKHM, CTATHCTHKM M  TeOpHHU 2
BEPOSATHOCTEH.

Pa3nes 14. YpaBHeHus U HepaBeHCTBa -24 yaca

PaBHOCHMIIBHOCTD ypaBHEHMH M HepaBeHCTB. OOmIMe MeTo[bl 2
pelieHus

140 1191

141 1192 | I'paduueckuii MeTo]] pelieHus] ypaBHEHUI.

2
142 1193 | I'paduueckuii MeTo]] pelieHusl ypaBHEHHI U HEpaBeHCTB 2
143 JI50 | YpaBHEHHUS 1 HEPABEHCTBA C MOJYJIEM. 2

Omnpenenenne Moayns. PackpbiTue MOIyns IO OIpPENETICHMIO.
IIpocreiimne ypaBHEHMSI M HEPABEHCTBA C  MOIYJIEM.
IIpuMeHeHre paBHOCUIIBHBIX IIEPEXO0B B OIPEIEICHHBIX TUIIAX
YPaBHEHUI U HEPABEHCTB C MOAYJIEM

144 1194

145 JIS1 | YpaBHEHUs 1 HEpaBEHCTBA C ITapaMeTpaMu 2 2




3HaKOMCTBO ¢ mapamerpoMm. Ilpocreliiivue ypaBHEHHUS

146 1195 2 2
HEPABEHCTBA C MAPAMETPOM
147 196 3HakOoMCTBO ¢ mapamerpoM. Ilpocreiiiive ypaBHEHHS 2 2
HEPABEHCTBA C MAPAMETPOM
IIpodeccnoHATIbHO-OPHEHTHPOBAHHOE COACPKAHUE
148 1197 Pemenne TekcTOBBIX 3a7a4 MPOGECCHOHATBHOTO COJIEPIKAHMS 2 2
149 1198 Pemenue TekcTOBBIX 33724 MPOGECCHOHATBHOTO COJIEPIKAHMS 2 2
150 1199 Pemenne TekcTOBBIX 3a/1a4 TPO(ECCHOHATBHOTO COCPKAHUS 2 2
151 11100 OOmue Meroabl pelleHHs  ypaBHEHWH.  YpaBHEHUS 9 9
HEpPABEHCTBA C MOJIYJIEM U C MMapaMeTpaMHu.
ITpoMexxyTouHas arrecrauus 22
Hroro: 324 yacos 286 128 158 16




2.3. Conep:xanue yueonoii nucunmiunbl I1J1.01 MaremaTuka

HaumeHoBaHNe TeMbI

O0bém YpoBeHb
AUCHMILTUHBI Copep:xanue
4yacos OCBOCHMA

Pa3nean 1. Coaep:xxanue yueOHOIro MaTepHaJia 20 1
IloBTOpPEHME Kypca|bazoBbie 3HaHUS U yMEHUS 110 MaTEMaTHUKE B MPOPECCHOHATBHON U B TOBCETHEBHOM
MaTEeMATHKH OCHOBHOIi | 1esATesIbHOCTH. JIeWCTBUS HaJl TOJIOKUTENIbHBIMU M OTPULIATEIbHBIMY YHCIAMH,
LIKOJIbI OOBIKHOBEHHBIMH U JACCATUYHBIMU JAPOOSMH.

JeiicTBus co creneHs My, GopMyIIbl COKPAILIEHHOI0 YMHOXeHHUs. Buapl miuockux ¢uryp u

ux miowmaab. [IpakTHko-opreHTHUpPOBaHHbIE 33aUl B KypCce T€OMETPUN Ha TIOCKOCTH.

ITpocTble MpOLEHTHI, pa3HbIe CIIOCOObI X BhlYKCIeHUA. ClI0)KHBIE IPOLICHTHI. JInHelHbIe,

KBaJ[paTHbIC, TPOOHO-TMHEWHBIC ypaBHEHUS M HepaBeHCTBA. CIIOCOOBI pelIeHUs! CUCTEM

JTUHENHbIX ypaBHeHUH. [lonsaTus: marpuna 2x2 u 3x3, onpenenurens MaTpullbl. Merox

["aycca. CucteMbl HEMUHENHBIX YpaBHEHUNH. CHcTEMbl HEPABEHCTB

Teopernyeckue 3aHATHS 4

1.Ilens 1 3a1a4u MaTeMaTUKK [IPU OCBOSHUH CHELIUATbHOCTU 2

2.CucTteMbl ypaBHEHHH U HEPAaBEHCTB 2

IIpakTHYecKue 3aHATHS 16

1.Yucna u BeruuciieHus. BolpaxkeHus U npeoOpa3oBaHMsL. 2

2.I'eomeTpus Ha MIIOCKOCTH 2

3.IIpolieHTHBIE BHIYHCICHHUS. 2

4.11pocThle MPOLIEHTHI, pa3Hble ciocoObl UX BbluKcaeHUs. CII0KHbIE POIEHTHI. 2

5.YpaBHEHUs U HEPABEHCTBA 2

6.Crioco0bI pemieHusi CUCTeM JMHEWHBIX ypaBHeHuWi. [loHstus: marpuma 2x2 um 3x3, 2

ONPEACIUTEND MaTPULIBI.

7.Meton I'aycca. CuicreMbl HeTMHEHHBIX ypaBHeHUH. CHcTeMbl HEPaBEeHCTB 2

8.KonTposbHasi padora Nel. BxoaHoii peiiTHHT 2
Paznen 2. Copepxanue yueOHOIro MaTepuasa 20 2
IIpsamble u maockoctu B|IIpenver crepeomerpun. OcHOBHBIE TOHATHUA  (TOYKa, TMpsMasi, IJIOCKOCTb,
NPOCTPAHCTBE npoctpaHcTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. Ilepecekaromuecs, napauienbHble 1

cKpeluBaromuecs npsmbie. [IpusHak u cBOHCTBO ckpenuBaronxcs npsMeix. OCHOBHbIE
npocTtpaHcTBeHHbIe  urypsl. [lapamuienbHble mpsiMas M MJI0CKOCTh. OmpeneneHue.




[Ipusnak. CoiicTBa (¢ moka3arenbcTBoM). [lapamnenbhble miockocTu. OmnpeseneHue.
[Tpusnak. CBolicTBa (¢ J0Ka3aTeabCcTBOM). TeTpasap u ero anmeMeHThl. [lapannenenunen u
ero aneMeHTsl. CBOWMCTBA MPOTUBOMOJIOKHBIX T'paHEH M JMaroHalied mapajiiesienunesaa.
[Toctpoenue ceuenuii. Pemenune 3agad. llepnenaukynspusie npsimble. [lapamienbhHbie
npsiMble, NEPHEHANKYISAPHbIE K TJIOCKOCTU. [IpU3HaK MEepneHAuKyISIpHOCTH MPSMON U
wiockocTd. JlokazarensctBo. Ilepnennukynsp u HakioHHas. IlepneHAMKYIspHBIE
1ockocTH. [Ipu3Hak nepneHuKyIsspHOCTH II0CKOCTeH. Jloka3zaTesnbCTBoO.

Pacctosnus B npoctpanctse. Teopema o Tpex nepreHaukyispax. JJokazarenbcTBo. Yron
MEXIY TPSIMOM U TUIOCKOCTBIO. YTOJ MEXKIY IUIOCKOCTIMH. AKCHOMBI CTEPEOMETPHH.
[lepieHAUKYNAPHOCTh MPSAMONM U TUIOCKOCTH, MapalljIeIbHOCTh JBYX  IPSMBIX,
MEePHEHANKYJISIPHBIX IJIOCKOCTH, TMEPIEeHIUKYIIPHOCTh IUIOCKOCTeH. Pacmonmoxenue
OpsIMBIX M IJIOCKOCTEH B mpocTpaHcTBe. [lepneHAMKYISIpHOCT M MapajljieIbHOCTb
MPSIMBIX U TIIOCKOCTE. CKpENIMBaIOIINUECs MPsMbIE.

Teopernvyeckue 3aHATHHA

1.0cHoBHbIE NOHATHUSA cTepeoMeTpuu. PacrionoxeHne npsMbIX U IIOCKOCTEH.

2.I1apaninensHOCTh MPSMBIX, IPSAMOHN U MJIOCKOCTH, TNIOCKOCTEH.

3.IleprieHANKYIAPHOCTD MPSAMBIX, IPSIMON U MIIOCKOCTH, INIOCKOCTEH.

4. Teopema o Tpex mepneHauKynspax. JlokazaTenbcTBo. Yronm Mexay MOpIMON U
IUIOCKOCTBIO. YTOJI MEX/Ty IIIOCKOCTIMU

N NN N0

HpaKTuqecm[e 3aHATHUSA

1.ITapaninenbHOCTh NPSMBIX, NPSAMOW U IUIOCKOCTH, IUTockocTei. Terpasnp u ero
JJIEMEHTBI.

2.Ilapannenenunen u ero aneMeHThl. CBOMCTBA MPOTUBOMOIOKHBIX TpaHel U TuaroHaieu
napaienenunena. [locrpoenne ceuennii. Pemenne 3amay.

3.Pemienne 3aga4 Ha NPUMEHEHUE TEOPEMBI O TPEX MNEPHEHIUKYISIPAX. YTOI MEXIy
IIPSIMOM M TNIOCKOCTBIO. YTOJI MEXKIY IITIOCKOCTIMHA

IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHME

4.HapaJ'IJleJ'ILHLIC, NEPNCHAUKYIIIPHBIC, CKPCIIUBAIOIIUCCA ITPAMBIC

5.Pacnionokenue mNpsMBIX M IUIOCKOCTEH B MpocTpaHcTBe. [lepneHauKyiIsipHOCTh U
NapajuIeIbHOCTD MPSIMBIX U MI0cKocTel. CKpelrBamuecs npsiMbie




6.KonTposbHas pagora Ne2 . [IpsiMble H MJIOCKOCTH B MPOCTPAHCTBE, 2
Coaep:xaHue yueOHOro MaTepuaJia 16
JekapTtoBel KoOpauMHATBI B ImpocTpaHcTBe. [Ipocreimme 3agadym B KOOPAMHATAX.
PaccrosiHne Mexay nAByMsl TOYKaMM, KOOpPAMHATBHI CEepeANHBI OTpe3ka. BekTtopsl B
npoctpanctBe. ClOXEHHWE W BBIYMTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpAa Ha YHUCJIO.
Kommianapueie BexkTopsl. CKallsipHOE IPOU3BEAEHUE BEKTOPOB. PasiioxkeHue BeKTopa mno
TpEM HEKOMIUIAaHAPHBIM BekTopaMm. KoopJauHaThl BEKTOpa, CKaJISPHOE IPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX, YIOJl MEXAY BEKTOPAMH, YTOJ MEXIY NPSIMOU U IJIOCKOCTBIO,
Yrod MEXIy IUIOCKOCTSAMH. YPaBHEHHE IUIOCKOCTH. [ €OMETpUYeCKHH  CMBICI
onpenenutens 2x2. KoopanHatHas 10CKOCTb. Beluncnenue paccTosiHUM U muioniaiei Ha
I10CKOCTH. KoJIMuecTBEeHHBIE PacUueThI.
Teoperuueckue 3aHATHS. 4
1.JlekapToBBl KOOpIMHATBI B MpocTpaHcTBe. llpocrteiimue 3amaud B KOOPAMHATAX. 2
Paccrosinre Mex1y IByMsl TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka
2.BexkTopsl B mpoCTpaHCTBE. YTroid MexAy Bekropamu. CKansipHOE MpPOU3BEICHHE 2
BEKTOPOB

Paznen 3. Koopaunarel M |[IpakTuueckne 3aHsTHS 12

BEKTOPBI.

1.JlexkapToBBl KOOpAMHATBI B TMpocTpaHCTBe. lIpocrteiilmue 3amauu B KOOpAMHATAX. 2
PaccrosiHre MeXTy IByMsl TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka
2.BexTopsl B ipocTpancTBe. ClloKeHNE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHUE BEKTOpA Ha 2
yucno. Kommanapuele BekTOpbl. CKalsipHOE TPOU3BEIEHHUE BEKTOPOB. PasnokeHue
BEKTOpa MO0 TPEM HEKOMILIAHAPHBIM BEKTOpaM.
3.KoopmuHaTel BEKTOpa, CKAISIPHOE TPOM3BEICHHE BEKTOPOB B KOOPAWHATAX, YTOJ 2
MEXIY BEKTOPAMH, YroJl MEXAY MPSAMON U IUIOCKOCTBIO, YroJl MEXKIY IIOCKOCTSMH.
YpaBHEHHE MIOCKOCTH. | ' €OMETPUYECKUI CMBICII ONIPEICTUTENS 2X2
IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHME
4 TIpakTUKO-OpUEHTUPOBAHHBIC 3a7]a9l Ha KOOPAMHATHOM TJIOCKOCTH 2
5.KoopauHaTHast TIOCKOCTh. BbIUMCIeHHE pacCTOSHUNA M TUIOMIAJEH Ha TUIOCKOCTH. 2
KonuyecTBeHHBIE pacyeThl
6.KonTpoabHas padora Ne3 2

Pemenne 3aga4. KoopanHaThl H BEKTOPBI.




Pazpea 4.

OcHoBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkuun

Coaeprxanue yueOHOro MaTepuasa

Pagunannas mepa yria. IIoBopoT Toukn BOKpyr Havana koopauHat. OnpeneicHue CUHyca,
KOCHHYCa, TAHI€HCAa U KOTaHIeHca. 3HaKU CHUHYCa, KOCUHYCa, TAHI€HCAa U KOTaHI'€HCa 110
YETBEPTAM. 3aBUCUMOCTb MEKJY CHHYCOM, KOCHHYCOM, TAaHIC€HCOM M KOTaHI€HCOM
OJIHOTO U TOro k€ yria. Tpuronomerpuueckue toxzaectsa. CUHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC YIJIOB 0 U - 0. @opMyiibl mpusBeneHnus. CymMMa U pasHOCTb CUHYCOB. Cymma u
pa3HOCTh KOCHMHYCOB. CHHYC M KOCHUHYC JBOMHOro yria. ®opmynbl MOJIOBUHHOIO YIJa.
[IpeoOpa3oBaHuss CyMMBbl TPUTOHOMETPUYECKHX (YHKIMI B IpOMU3BEAEHUE U
MPOU3BEACHNSI B CyMMY. BBIpaK€HHE TPHUTOHOMETPHUYECKHX (DYHKIMIA uyepe3 TaHTEHC
IIOJIOBUHHOrO  aprymeHTta. [IpeoOpa3zoBaHMsi MpOCTEHIIMX  TPUTOHOMETPUUYECKHX
BbIpakeHUi. OOJacTh ONpeAeNeHuss W MHOXKECTBO 3HaueHWi (yHKimidl. YETHOCTH,
HEYETHOCTh, mepuoAndHOCcTh (GyHKIui. CrnocoObl 3amanHus  QyHkumii. OOnacTh
ONpeAeNeHUus M MHOXECTBO 3HAYEHMM TPUTOHOMETPUUYECKHUX (QYHKUMH. YETHOCTS,
HEYETHOCTh, MEPHOAMYHOCTh TPUTOHOMETpUYecKUX (yHKuuH. CBoiicTBa U rpapuku
byHKIMH y = cos X, Yy = sin X, y = tg X, y = ctg X. Cxatue u pacrshkeHue rpaduxos
Tpuronomerpuueckux ¢yHkuuid. IlpeoOGpazoBaHue rpauKOB TPUTOHOMETPHUUECKUX
GyHKIHH. Hcnonb3oBanue CBOMCTB TPUTOHOMETPUUYECKUX byHKIUI B
npodeccuoHanbHbIX 331a4ax. OOpaTHble TpUroHOMeTpUUueckre GpyHkuuu. Mx cBoiictBa n
rpaduku. YpaBHeHHE cOS X = a. YpaBHEHHUE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.
PemreHne  TpUrOHOMETPUYECKUX  YPaBHEHUM  OCHOBHBIX  THIIOB:  IIPOCTEHIINE
TPUTOHOMETPUYECKHE YPABHEHUS, CBOIAIINECA K KBaPATHBIM, PEIIAEMbIE PA3JI0KEHUEM
Ha MHOXUTENW, OfHOopoaHble. IlIpocreiiline TPUTOHOMETPUYECKUE HEPABEHCTBA.
CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUH.

40

Teopernyeckue 3aHATHS.

16

1. Tpuronomerpuyeckue pyHKIMH MIPOU3BOJIBHOTO yria, yucia. Paguannas u rpagycHas
Mmepa yria

2.OCHOBHBIEC TPUTOHOMETPUIECKHE TOKIECTBA.
@opmyIibl IPUBEICHUS

3.CuHyc, KOCHHYC, TAHTE€HC CYMMBI U pa3HOCTH JIBYX YTJIOB
CuHyC ¥ KOCHHYC JBOMHOrO yria. PopMyJibl IOJIOBUHHOTO yIiia

4.CuHyc, KOCUHYC, TAHT€HC CYMMBI U Pa3HOCTH JIBYX YIJIOB
CuHyC 1 KOCHHYC JBOMHOrO yria. @opMyiibl IOJOBUHHOIO yIJia

5.®OyHk1MH, uX cBorcTBa. CriocoObl 3aaHus PYHKIIHIA.




6. TpuronomeTpuieckue ypaBHEHUsI 1 HEPABEHCTBA

7. TpuroHoMeTpudeckue ypaBHEHUsI 1 HEPABEHCTBA 2
8.CucTteMbl IPOCTEHIITNX TPUTOHOMETPUIECKUX YPaBHEHHHA

IIpakTHYeckune 3aHATHSA 24
1. Tpuronomerpuueckue QyHKIUN MPOU3BOIBHOTO yIIIa, Ynucia. Panuannas u rpagycHas 2
Mepa yria

2. Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHTCHC U KOTAHTE€HC YIJIOB O H - 2
o.. PopMyJIbl IPUBEACHHUS

3.Cymma u pasHocTh cuHycoB. CymMMa W pa3HOCTh KOCHHYCOB. CHHYC W KOCHHYC 2
nBoiiHoro  yrma.  ®opmynel  nojoBuHHOro  yrina.  IIpeoOGpa3oBaHust  cymMMBbI
TPUTOHOMETPHUYECKUX (DYHKIUH B MPOU3BEICHHE

4 IlpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKUX (YHKUMH B IPOU3BEJEHHE M 2
NPOM3BEACHUSI B CyMMYy. BbIpaXeHHE TPUTOHOMETPHYECKMX (YHKIHMHA Yepe3 TaHTeHC
HOJOBUHHOrO  aprymeHTa. [IpeoOpa3oBaHuss OpPOCTEHIIMX  TPUTOHOMETPHUUECKUX
BBIPAKECHUI

5.065acTh ompesieneHnss U MHOXKECTBO 3HaueHU (yHkiuil. YETHOCTb, HEUETHOCTD, 2
nepuoanuHOCTh GyHKIMNA. CiocoObl 3a1aHus PyHKITUN

6. Tpuronomerpudeckne GyHKINN, UX CBOHCTBA U rpaduku 2
IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHME

7.0nucanue Npou3BOICTBEHHBIX IPOLECCOB € TOMOIIbIO TpapuKOB (QYHKIUI 2
8.Mcmonp30BaHNe CBOWCTB TPUTOHOMETPUYECKHX (DYHKIHA B TPOQEeCcCHOHATBHBIX 2
3a/1a4ax

9.006parHbIe TpuroHoMeTpudeckue GyHKIHH. MIX cBOHCTBa U TpaduKu 2
10.Pemienne  TPUrOHOMETPUUECKUX YPAaBHEHMH OCHOBHBIX THUIOB: MpOCTEHIINE 2
TPUTOHOMETPUYECKHUE YpaBHEHUS, CBOSIINECS K KBAaJPAaTHBIM, PEIIaeMble pPa3lioKeHUEM

HA MHOXHUTEJIU, OJJTHOPOJIHBIE.

11.PemieHne TPUTOHOMETPUYECKUX YPABHEHMHM OCHOBHBIX THIIOB: IpOCTEHIINE 2

TPUTOHOMETPUYECKUE YPABHEHMsI, CBOJAIIUECS K KBAJPATHBIM, PELIACMBbIE Pa3I0KEHUEM
Ha MHOKMTENIH, OAHOpOoAHbIE. [IpocTelinme TpUroHoOMeTpUIeCKIEe HEPABEHCTBA




12 KonTpoabHasi padora Ned
Pemenne 3ana4. OcHoBbI TpUroHoMerpuu. Tpuronomerpudeckue GyHKIUU

Pazpea 5. Copaepxxanue yueOHOIro MaTepuasa 8
KommuiekcHble yncia [TonsaTne xomrekcHoro uncia. ConpspKeHHbIE KOMIUIEKCHBIC YHCIIa, MOYJIb U apTyMEHT
KOMIUIEKCHOro uucia. Popma 3amucu KOMIUIEKCHOTO 4YHcia (reoMeTpudeckas,
TPUTOHOMETpHUECKasi, anredopanueckas). ApupMeTHuecKue NEHCTBUS C KOMILICKCHBIMU
yucIaMy. BBIOTHEHHE pacyeToB C IOMOUIbI0 KOMIUICKCHBIX 4Hcen. [Ipumepsl
WCIOJIh30BAHUSI KOMILJICKCHBIX YHCEIL.
Teoperuueckue 3aHATHA. 2
1.Kommnekcublie uncna. [lonstue xomrmuiekcHoro uyucina. CoONpsiKeHHbIE KOMILJICKCHBIC 2
Yrcia, MOJYJIb M apTYMEHT KOMIUIEKCHOTO YHCIA.
IIpakTHyeckue 3aHATHS 6
1.dopma 3amucH  KOMILUIEKCHOTO 4YHcia (FeOMETpUYecKas, TPUTOHOMETpUYECKas, 2
anreOpanyeckasi). ApupMeTHIeCcKre ACUCTBUS C KOMIUICKCHBIMU YHCIIaMU
2.IlpuMeHeHrEe KOMITJICKCHBIX YHCEI
3.IlpuMeHeHe KOMIUIEKCHBIX YHCEeT 2
Paznen 6. IlpousBoanas|ConepxxaHue yueOHOro MaTepuasa 40

(pyHknun, ee npuMeHeHne

OmnpezneneHre YMCIOBOM TIOCIENOBATEIIBHOCTH M CHOcoObl ee 3agaHusd. CBoiicTBa
YUCIOBBIX  TMoOciefoBaTenbHOCcTel.  OmpeneneHue npefena  MOCIEI0BATEIbHOCTH.
Brruucnenue npenenoB mnocnenoBatenbHocTei. [lpenen (yHkuum Ha OGECKOHEYHOCTH.
[Ipenen ¢ynxnuu B Touke. [Ipupamenue aprymenta. Ilpupamenve gynkuuu. 3anaqw,
INPUBOJSLINE K MOHITHIO TNPOU3BOAHON. OmnpeneneHne MNPOU3BOJHOW. AJTOpPUTM
OTBICKAHHUS MIPOU3BOIHOM. DopmyJIbl muddepeHIpoBaHus. [TpaBuna
Qg QepeHIMpOBaHus. Onpenenenue CIIOKHOM (byHKIMN. [TponsBogHas
TpuroHomerpuueckux  pynkumid. IlpousBoanas  crnoxnHodt  Qynkumuu. Ilonstue
HenpepbiBHOH  ¢yHkuuu. CBoiictBa  HempepblBHOW — (yHKIMH. CBsI3b  MEXIY
HENpPEepPBIBHOCThI0 U UG dEepeHINPYEMOCThI0 (DYHKIMHU B TOYKE. AJTOPUTM pEIICHUS
HEPaBEHCTB METO/I0M HHTEPBAIOB. ['eOMETpHUECKUN CMBICT MPOU3BOJHON (DYHKIMH —
yriaoBoi Ko3(p(dULIMEHT KacaTeJbHOM K rpaduky (QyHKUMH B TOUYKe. YpaBHEHHE
KacaTeNbHOU K Tpaguky (YHKIMU. ANTOPUTM COCTaBICHMS YpaBHEHHs KacaTelbHOW K
rpadpuky ¢ynkuun y=f(x). Ousznyeckuil (MEeXaHMYECKHI) CMBICT MPOU3BOAHON —
MI'HOBEHHAs CKOPOCTb B MOMEHT BpeMeHH t: v = S’ (t). Bo3pactanue u yObiBaHHE




(GyHKINMH, COOTBETCTBHE BO3pACTaHMs W YOBIBaHUS (DYHKIMH 3HAKY IPOHM3BOTHON.
[TonsiTHEe MPOM3BOJHOM BBICIIETO TMOPSAAKA, COOTBETCTBHE 3HAaKa BTOPOH MPOM3BOIHON
BBIITYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3aauyd Ha MAaKCUMyM U MHHUMYM.
[TonsiTHE acCUMITOTHI, CIIOCOOBI MX ONpEAETICHUs. AJITOPUTM HCCIEIOBAHUS (QYHKIHU U
MOCTPOCHHUsT ee rpaduka ¢ IOMOIIbI0 TNPOU3BOAHOHN. JIpoOHO-MuHEHHas (yHKIHS.
HccnenoBanne (yHKIMM HAa MOHOTOHHOCTh M IocTpoeHue rpadukoB. Haxoxnenue
HauOOJIBIIET0 ¥ HAUMEHBINET0 3HaYeHUH (PYHKIHMI, MOCTpoeHHEe TpaKOB MHOTOUJICHOB
C MCIOJIb30BaHUEM aNlapaTa MaTeMaTHYECKOTo aHaIM3a

TeopeTquCKue 3aHATHSA

1.ITonsitre mpou3BoaHoi. DopmMyisl U npaBuiia 1uddepeHIupOBaHHS

2.Dopmynsl nuddepennpoBanus. [Ipapmia muddepeHumnpoBanus

3.IIpousBoaHbIe TpUrOHOMETpUYEeCKUX QyHKIUH. [Tpon3BoaHas COKHON (HYHKIIUU

4.T'eomeTpruecKuii M GPU3HMUECKUN CMBICI TPOU3BOIHOM

5.Monoronnocts pyakmn. Touku sKcTpeMyma

6.VccnenoBanue pyHKIMH ¢ TOMOIIbIO Tpon3BoAHOM. [locTpoenue rpagukos.

7.Haubonbiiee u HaMeHblIee 3HaYeHUsT (PYHKIIUN

IIpakTHYeckHe 3aHATHA

1.Henocpencteennoe nuddepeHipoBanue,

Z.HpOI/BBOI[HHe CYMMBI, pa3HOCTHU IMPOU3BCACHU A, HACTHOT'O

3.0npenenenrie ciaoxHOH ¢GyHKuMU. [Ipow3BomHAs TPUTOHOMETPUYECKHUX (YHKIUH.
ITpoun3BoiHas CI0XKHON PYHKIIUU

4.Omnpenenenue cioxHod (yHkuuu. [IpousBojnHas TPUTOHOMETPUUECKHX (DYHKLIMM.
ITpoun3BoiHas CI0XKHON PYHKIIUU

S.IlonsiTre 0 HenpepbIBHOCTU (PYHKIIMU. MeTo 1 HHTEpBaJIOB

6.'eomerprueckmii 1 GU3NIESCKUNA CMBICI TIPOM3BOTHON

7.Du3nuecKkuii cMbICI MPOU3BOAHOM B MPO(heCCHOHABHBIX 3a/1auax

8.UccnenoBanue GyHKIMH ¢ TOMOIIBIO Tpon3BoAHOM. [locTpoenue rpagukos.

9.MccnenoBanne QyHKIMH C TOMOIIBIO MPOM3BOHOM. IlocTpoenne rpadukos.

NININININ

IIpodeccnoHAIBLHO OPHEHTHPOBAHHOE COACPKAHME

10.HaxoxeHre OnTHMAaIbHOTO pe3yiibTaTa ¢ MOMOIIBIO MPOU3BOAHON B MPAKTHUECKUX
3aJa4ax




11.HaxoxaeHue onTUMajabHOTO pe3yibTaTa C IOMOIIbI NPOU3BOJHON B MPAKTUYECKUX
3amadax pyHKIUH

12.HaXO)KI[eHI/IC OIITUMAJIBHOT'O pE3yJibTaTa C IIOMOIIBIO HpOI/I3BOI[HOI71 B IPaKTHYCCKHUX
3aJadyax

13.KonTpoabHasi pabora NeS
IIpousBoaHasi GpyHKINH, ¢ TPUMEHEHUE

Pasnen 7. MHOrorpaHHUKH H
TeJIa BpalleHust

Conep:xaHue yueOHOIo MaTepuasa

[lonatue wmHororpaHHuka. Ero snemMeHThl: BeplinHbl, pebpa, rpaHu. JluaroHains.
Ceuenue. Beimykiibie ¥ HEBBINTyKIIble MHOTOTpaHHUKH. [loHsTHE Tpu3Mel. Ee ocHOBaHus U
OokoBble IpaHu. Beicota npusmsl. [Ipsimas u HaxkioHHas npusma. [IpaBuiibHas mpusma.
Ee ceuenue. [lapamnenenurnien, cBOWCTBA MNPSIMOYTOJBHOTO Iapajuielienumnena, Kyo.
Ceuenue ky6a, mapamtenenunena. [lupamuna u ee snemeHTsl. CeueHHE NHUPaMMIBL.
[IpaBuibHas mnupamuaa. YcedeHHas nupamuaa. Ilnomane OokoBOW M MOJIHON
MOBEPXHOCTU HNpU3MbI, nupaMmuibl. CHMMETpUs OTHOCHUTENBHO TOYKH, HPIMOIi,
wiockoctu. Cummerpust B KyOe, mapasuienenunene, npuzme, nupamuae. CuMMeTpus B
IPUPOJIE, APXUTEKType, TeXHUKe, B ObITy. [loHATHE NPaBUIBHOTO MHOIOI'PAaHHHKA.
CBoiicTBa MpaBUIBHBIX MHOTOTPaHHUKOB. L{mnuHap u ero snemenTsl. CeueHne MUInHIpa
(mapayuienbHOE OCHOBaHMIO M ocu). PasBepTka mmnmmuapa. KoHyc M ero 3iaeMeHTHI.
Ceuenne KkoHyca (mapaielbHOE OCHOBAaHUIO M MPOXOJAIIEe 4Yepe3 BEpIIUHY),
KOHHMUecKue ceueHus. PazBepTka koHyca. YcedueHHbI KoHYC. Ero oGpasyrorias u BbIcoTa.
Ceuenue yceuenHoro konyca. lllap u cdepa. BzaumnHoe pacmnonoxenue chepsl u
wiockoctu. CeweHue mapa, cdepsl. [lonstue o6 ob6beme Tena. OObeM Kyba u
MPSIMOYTOJIBHOTO TMapajuienenumnena. O0beM npu3Mbl U HIHHApa. OTHOIEHHE 00HEMOB
noo0HbIX Ten. ['eomerpuueckuil cmbicn omnpenenutens 3-ro  nopsaka. OO0beMsl
nupamMubl M KoHyca. OO0bem mapa. [lnmomaau mnosepxHocTeil Ten. McmonbzoBanue
KOMOMHAIMI MHOTOTPaHHUKOB U TEJI BPAIlIEHHUs B IPAKTHKO-OPUEHTHPOBAHHBIX 33/1auaX.
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Teoperuyeckue 3aHATHS

18

1.IlonsiTne MHoOrorpaHHuka. Ero sjaeMeHTHI: BeplIMHBI, pedpa, rpaHHu. JlMaroHains.
Ceuenue. Boinmykiible 1 HEBBITYKJIbIE MHOTOIPaHHUKH

2.Ilpusma, ee cocraBisronue, ceueHue. [IpsMas 1 npaBmiIbHAs IPA3MBI

3.IMupamuna u ee snemenTsl. Cevuenue nupamusl. [IpaBunbHas nupamuaa. Y cedeHHAS
nipamua




4.Cummerpus B KyOe, napajuieienunesie, npusmMe, Iupamuie

5.Hununap, ero cocrasisionme. CeueHue WIMHAPA

6.Komnyc, ero cocrapusronue. CeueHne KoHyca

7.1ap u chepa. Bzaumuoe pacnomnoxenue chepsl u mockoctd. Ceuenue mapa, chepsl

8.IlousTie 00 00beMe Tema. OTHOIIEHHE 00BEMOB ITI0OJO0HBIX TE

9.006beMBl ¥ MJIOUIAIU IOBEPXHOCTEH Tell

N NIDNININIDN

HpaKaneCRne 3aHATHSA

N
oo

1.IMapannenenunen, kyd. Ceuenue ky0a, nmapajiienenumnena

2.ITnomaabe GOKOBOM U TIOJTHOW TOBEPXHOCTH MPU3MBI, ITHPAMUIBI

3.IIpaBuibHBIE MHOTOTPAHHUKH, UX CBOHCTBA

4.YceuenHblil KoHyc. Ero obpasytomias u Beicota. CedeHne yceueHHOro KoHyca

5.ITonstre 06 oobeMe Tema. O0beM KyOa H MPSAMOYTOIBHOTO Napaiuienenumnenaa. Oobem
npu3Mbl U nWiuHApa. OTHOLICHHE OO0BEMOB TOJOOHBIX Tell. ['€OMETpHUECKUIl CMBICI
OTIPENENUTEINS 3-TO TIOPsIIKa

NN NN

6.KOM6I/IHaI_II/II/I MHOT'OI'PaHHHKOB U TCJI BpalllCHUA

7.KoMOnHaMu MHOTOIpaHHUKOB U T€J BpaLleHUS

8.I'eomeTprueckrie KOMOMHAIMH Ha TIPAKTHKE

9.Mcnonb3oBanue KOM6I/IH3HI/II>’I MHOT'OI'paHHUKOB W TCJI BpalleHUd B IIPAKTUKO-
OpPUCHTHUPOBAHHBIX 3a/[a4aX

NN NN

10. KontpoabsHasi padora Ne6.
MHOrorpaHHMKH U TeJIa BpalleHUus!

HpO(l)eCCI/IOHaJ'IbHO-OpI/IeHTI/IPOBaHHOC coacpkanue

11.ITpumeps! cummeTpuiil B mpodeccuu

12.CummeTpus B IpUpPO/IE, APXUTEKTYpE, TEXHUKE, B OBITY

13.CummMmeTpus B IpUpoO/Ie, APXUTEKTYPE, TEXHUKE, B OBITY

14 .Konyc, ero cocrapisirone. CeyeHue KoHyca

CamocrosiTeibHAs padoTa (MHAMBUAYAJbHbIE IPOEKTHI)

AN NN




Conep:xanue yueOHOIro MaTepuaJia 14
3agaya O BOCCTAHOBJIEHUM 3aKOHA JBUKEHHS II0 M3BECTHOW cKopocTd. IlonsiThe
Paznpen 8. IlepBooOpa3nasijuHrerpupoBanus. O3HaKOMIICHHE C TIOHATHEM WHTErpaja U NepBOOOpa3HOM i QyHKIHH
(pyHkuum, ee npuMeHeHune y=f(x). Pemienue 3agau Ha CBs3b MEPBOOOPA3HOW U €€ NPOU3BOJHOM, BBIYUCIICHUE
nepBooOpazHoit st gaHHOW — QyHkmmw. Tabnwma dopMmyn s HaXOXKICHUS
nepBooOpasHbIX. M3yuenue npaBuia BEIYUCICHUS MIEPBOOOpa3HOM. 3a1auu, TPUBOISIINE
K IOHSATHIO OIPEAEICHHOIO HMHTErpajla — O BBIYMCICHUU IUIOIIAJM KPUBOJMHEHHON
TpameuuMd, O IepeMelieHud  Touku. IloHsaTMe  ompenenéHHOro  MHTErpana.
['eomerpuueckuiit u (Qu3nmyeckuii CMbBICT OIpeAesieHHOro uHTerpana. dopmyna
Hprorona— JletiOnuna. [TonaTue HeonpeaeIeHHOro HHTEerpaia. [ eoMeTpruIeCKUil CMBICT
OINpEAECNIEHHOT0 HHTerpaia. ['eoMeTpuyecKuil CMBICH ONPEJIEIEHHOIO HHTErpasa.
®opmyna Herorona - Jleiibnuna. Pemenue 3amau Ha NpUMEHEHHWE HHTErpaia ais
BBIUUCIICHUS (prU3MUecKuX BenW4WH W 1oiomanei. I[lepsooOpasnas ¢ynkmuu. [IpaBuia
HaXO0XJIeHUs nepBooOpasHbiX. Ee nmpumenenue.
TeopeTnueckue 3aHATHSA 8
1.IlepBoobpaznas ¢pyukiuu. [IpaBuna HaX0KIEHUS IEPBOOOPAZHBIX 2
2.IloHsATHE HEONIPEIEIEHHOTO U ONPESIICHHOTO HHTErpasia 2
3.ITnomans kpuBosnuHeHOM Tpanenun. @opmyna Hetotona — JleitbHuma 2
4.T'eoMeTpUUECKHI CMBICI OTIPEICTICHHOTO MHTErpaja 2
IIpakTH4eckue 3aHATHSA 6
IIpodeccnoHaATBHO-0PHEHTHPOBAHHOE COACPKAHUE 2
1.T'eomeTpuyeckuii cMbICT onpeaeneHHoro uarerpaina. ®opmyna Herotona - Jleitbuuna.
2.Pemenue 3a7a4 Ha MpUMEHEHUE WHTETpaJIa JIsl BEIYUCICHUS (PU3HUECKUX BEIHYUH U 2
momagen
3.KouTpoJbHas padora Ne7. 2
IlepBooOpa3nas ¢pyHk UM, ee IPUMEHEHHUE
CamocrositesbHas padora(UII) 2
Pa3znen 9. Crenenu u Conep:xaHue yueOHOro MaTepuaJa 14

kopHU. CTeneHHast

TToHsITHE KOPHS N-0if CTEIIEHH U3 AeHCTBUTENbHOr0 yncha. dynkuus y=V(n&x) ux
cBoiicTBa u rpaduku. CBolicTBa KOpHs n-oii crenenu. .IlpeobpazoBanus




dyHkuus

MppalMoHaTbHBIX BhIpakeHUH. [IoHATHE cTeneHn ¢ TH00BIM palioHaIbHBIM
nokasareneM. CteneHHble (yHKIMU, UX CBOMCTBA U rpaduku. PaBHOCHIIBHOCTD
HMPPALMOHAIIBHBIX YPABHEHUN U HEpaBEHCTB. MeToabl ux pemenus. Pemenue
UPPaLMOHAIBHBIX YPABHEHHUI U HEPABCHCTB

TeopeTn'{eCKne 3AHATHUSA

1.Ctenennas GyHKIMS, €€ CBOWCTBA

2.CBOMCTBA CTEICHU C palrOHaJIbHBIM U I[CﬁCTBHTGJIBHBIM IIOKa3aTcCJsIMU

NN |

HpaRTn'{ecmle 3AHATHSA

1.ITonsiTvie KOPHS N-Oi CTENEHH U3 IEHCTBUTEIBHOTO Yncia. OyHKIMU y=\/(n&x) ux
cBoiicTBa 1 rpaduku. CBOMCTBA KOPHSI N-OM CTEIICHH

2.IIpeoOpa3oBaHne UPpaLlMOHAIBLHBIX BbIPAKCHHMA

3.Pemienue upparoHaIbHBIX YPaBHEHHUH U HEPABEHCTB

4.PaBHOCUIIBHOCTb UPPALIMOHAIBHBIX YPaBHEHUH U HEPaBEHCTB. MeTO/Ibl UX PELICHHUS.
PemreHne nppalMOHAIBHBIX YPABHEHUN U HEPAaBEHCTB

5.KonTposbHasi padoTa Ne§.
Crenenu u kopHu. CTeneHHass GyHKIHSA.

CamocrositesbHas padora(MII)

Pa3pen 10. IToka3areanHas

byHkuus

Conep:xanue yueOHOro MaTepuaJa

CreneHb ¢ MPOU3BOJIBHBIM JI€HCTBUTENBHBIM NOKa3areneM. OnpenencHue
NoKa3aTeabHOM (QYHKIUH, ee CBOICTBA U rpaduk. 3HAKOMCTBO C IPUMEHEHUEM
nokasareiabHoN (QyHKIUH. PelieHne nokasareabHbIX ypaBHEHUHN (PYHKIIMOHAIBHO-
rpaduuecKuM MeToIoM. PerieHne nmoka3aTeabHbIX YpaBHEHUH METOI0M YpPaBHUBAaHUS
MOKazaresei, MeToI0M BBE/IEHHS HOBOW MEPEMEHHOM, PYHKIIMOHAIBHO-TpapUIECKIM
MeToIoM. Pemenne nokasarenpHbIX HEPABEHCTB. PellleHne cucTeM MoKa3aTeabHbIX
YpPaBHEHUU.

14

Teopernyeckue 3aHATHS

1.IToka3arenbHasi PyHKIIMS, €€ CBOWCTBA.

2.Penienne nokasaTeabHbBIX ypaBHeHPIfI 1 HCPABCHCTB.

NN |

IIpakTnyeckue 3aHATHS

1.Cremnens ¢ IMPOU3BOJIBHBIM JIECTBUTEIIBLHBIM II0Ka3aTEeIEM. OHpCI[CJ'ICHI/IC

roKasareiabHON (QYHKIUH, ee CBOMCcTBa U rpaduk. Pemenne nokasareabHbIX ypaBHEHUI

(G YHKIHOHATIBHO-TPAQHUUECKHM METOOM.

2.Penienne nokasaTeabHbBIX ypaBHeHPIfI MCTOJOM YPaBHUBAHUA HOKaSaTeHCﬁ, MCTOJ0OM




BBEJICHHS HOBOH MepeMeHHON, (YHKIIMOHATBHO-TPAQUIECKIM METOIOM.

3.Pemenne noka3zaTeabHBIX HCPaBCHCTB

4.CucteMbl IOKa3aTENbHBIX YPaBHEHUN

N

5.KourpoJubHasi pabora Ne
IlokazaTenbHast GyHKIUA

CamocrositesbHas padora(UII)

Pa3zpen 11.
Jlorapugmsi.
Jlorapudpmuueckas
byHkuus

Conep:xanue y4ye0OHOro MmaTepuasa

Jlorapudm uncna. JlecATUUHBIN U HATYypaJIbHBIN JTorapudmel, yrcio e. CBoiicTa
norapudmos. Onepauus gorapupmuponanus. Jlorapupmuueckas GyHkuus u ee
cBoricTBa. [lonsTie norapudmmdeckoro ypasHeHus. Onepanus moTeHupoBanus. Tpu
OCHOBHBIX METO/Ia PELICHUS JOrapu(PMUUECKUX YpaBHEHUH: (HYHKIIMOHAIBHO-
rpaduyecKkuii, METO MOTEHIIMPOBAHUS, METO/l BBE/IEHUSI HOBOW NIEPEMEHHOIA.
Jlorapudmuueckue HepaBeHCTBA. AJITOPUTM PELICHUs CUCTEMbl YPaBHEHUH.
PaBHOCHIBHOCTD JTOTapu(pMHUUECKIX ypaBHEHUH 1 HepaBeHCTB. [IpumeHenne
norapudma. Jlorapudmuueckas cupaib B mpupoje. Ee MaTematuyeckue CBOWCTBA,

24

Teopeanecmle 3AHATHUSA

1.Jlorapudm yncna. JlecATUYHBIN 1 HATYpATbHBIN JOrapudMBbI, YUCIIO €

2 Jlorapudmuueckast QyHKIMS U ee CBOICTBa

3.Pemenue norapupMuUecKux ypaBHEHUH U HEPABEHCTB.

NININ O

HpaKaneCKne 3AHATHUSA

[EY
(00]

1.Jlorapudm yncina. JlecATHUHBIN 1 HATYpaIbHBIN JOrapu@Mbl, YUCIIO €

2.Cpoiicta norapudmon. Onepanus jorapuGMupoBaHusl.

3.CaoiictBa norapudmon. Onepanus jorapuGMupoBaHusl.

4.Jlorapudmuueckast pyHKIMS U ee CBOWCTBA

5.Pemienue norapupMuUecKUX YpaBHEHHH pa3IuYHbBIMH METOAAMHU.

6.Pemenne norapudmudeckue HEPAaBEHCTB.

7.AITOPUTM peUICHHs] CUCTEMBbl YypaBHEHHI. PaBHOCHIBHOCTH JIOrapu(MUYECKUX
YpaBHEHU U HEPABEHCTB

NININDINDINININ

ITpodeccroHaIbHO-OPUEHTHPOBAHHOE COJICPKAHUE

8.Ilpumenenne  norapudpma. Jlorapudmudeckas crnupans B mpuponme. Ee
MaTeMaTHYECKHE CBOICTBA.

9.KonTpoabHast padora Nel0
Jlorapudmunueckas GpyHKuus.




CamocrositesbHas padora(UII)

Paznen 12.
MHoxkecTBa. JJIeMEHTbI
Teopuu rpagos

Conep:kanue y4eOHOTro MaTepuaa

[Tonstue muoxectsa. [TonMuokecTBO. Onepanuu ¢ MHOXKecTBaMu. Oniepanuu ¢
MHOKecTBaMu. Pemienne npuxinaaasix 3agad. [lonstue rpada. Cesazublil rpad, nepeso,
IIUKJI rpad) Ha MIOCKOCTH.

oo

Teopernueckue 3aHATHS

1.MuoxectBa. [TonmaoxkecTBO. Oniepaiiu ¢ MHOKECTBaMH.

N

HpaRTn'{ecmle 3AHATHSA

IIpodeccrnoHaILHO-OPUEHTHPOBAHHOE COJIEP/KAHNE

1.0Onepanuu ¢ MHOKECTBaMU. Perienne mpukiiaaHbix 3a1a4

2.ITonsatue rpada. Csi3HbI Tpad, qepeBo, MUKI rpad Ha IIOCKOCTH

3.KonTposabHasi padora Nell.
MmuosxkecTBa, I'padbl 1 UX NpuMeHeHNE.

Pasznea 13. DiaemMeHTHI
KOMOUHATOPHKH,
CTATHCTUKHU M TEOPHH
BepOsAATHOCTEM

Coaep:xanue yueOHOro MaTepuaJia

[lepecTanoBku, pazmemienusi, couetanus. COBMECTHBIE U HECOBMECTHBIE COOBITHSI.
Teopembl 0 BEpOSITHOCTH CYMMBI COOBITHI. Y CIIOBHAs BEPOATHOCTh. 3aBUCUMBIE U
He3aBHCHUMBbIE COOBITUS. TeopeMbl O BEpOSATHOCTH ITPOU3BEACHUS COOBITHIA.
OTHOCHTENbHAS YaCTOTa COOBITHS, CBOUCTBO €€ YCTOHUYMBOCTU. CTaTHCTHYECKOE
ornpezeneHue BepossTHOCTU. O1ieHKa BEpOSITHOCTU COOBITUS. BUibl cirydyaliHbIX BEIHUUH.
Onpenenenne JUCKPETHOM CIIydallHOM BEJTMYMHBIL. 3aKOH paclpeleIeH s TUCKPETHON
CIIy4alHOM BeNM4YHHBI. Ee unciaoBbie XapakTepUCTUKH. Bapunannonnslii psaa. [lonuron
4acToT U rucrorpamma. CTaTUCTHYECKUE XapaKTePUCTHKH psifa HAOII0AaeMbIX TaHHBIX.
[TepBuunas 06paboTKa CTATUCTUYECKUX JaHHBIX. ['paduueckoe ux mpecraBieHue.
HaxoxxJieHue CpeIHUX XapaKTEePUCTHK, HAOII0aeMBbIX JIaHHBIX.

14

Teopeanecmle 3AHATHUSA

1.0OcHoBHbIE NOHATHSA KOMOMHATOPUKH. [IlepecTaHOBKH, pa3MellleHusl, COUETAHHUSL.

2.CO6BITI/IC, BCPOATHOCTDH coObITHs. CIIO)KEHHE U YMHO>KCHUC BCpOHTHOCTCﬁ

3.JluckpeTHas ciydaiiHasi BeIMUMHA, 3aKOH €€ PacupeIeTICHHs

4.38.I[211H/I MaTeMaTHUYEeCKOM CTaTUCTHUKH. BapI/IaI_II/IOHHHﬁ pAA. Ilonuron dyacTor u
THCTOTpaMma. CraTtucTHUecKue XAPAKTCPUCTHUKHU pAaa Ha6n}021aeM51x JJaHHBIX

NININ[N |0

IIpakTHYecKHe 3aHATHA

ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE

1.BepostHocTh B mpodeccHOHaTIbHBIX 3anadax. OTHOCHTENIbHAsi 4acToTa COOBITHS,




CBOMCTBO ee ycroWumBocTH. CTaTHCTHYECKOE OINpeaeneHHe BeposTHOcTH. OreHka
BEPOSITHOCTH COOBITHS

2.CocraBienne Tabmuiy © JAWarpaMMm Ha mnpaktuke. [lepBuunas oOpaboTka
CTaTUCTHYECKUX JaHHBIX. [paduyeckoe ux mnpeacraBieHue. HaxoxaeHue cpemHux
XapaKTePUCTHK, HAOIIOAAEMbIX JTaHHBIX.

3.KonTposabHasi padora Nel2
DJieMeHThl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BEPOSITHOCTEN.

CamocrositeabHasi padora(UII)

Paznen 14. YpaBHenusi u
HepaBeHCTBAa

Coaep:xanue yueOHOro MaTepuaJia

PaBHOCUIIBHOCTB YpaBHEHUH U HepaBeHCTB. OnpeneneHusi. OCHOBHbIE TEOPEMBI
PaBHOCWIIBHBIX I€pEX0JlaX B ypaBHEHUSAX U HepaBeHCTBax. OOIIMe METOIbl PELICHUS
YpaBHEHHIA: IEPEX0] OT PaBEHCTBA (PYHKIUH K paBEHCTBY apryMEHTOB JIJIst
MOHOTOHHBIX (DYHKIIMI, METOJI Pa3JI0KEHHsI HA MHO>KUTEJIH, METOJI BBEICHUS HOBOM
nepeMeHHoH, QyHKIHOHATEHO-Tpadudeckuii Metoa. O0Ire MeTOIbI PEIICHHUS
HEpPaBEHCTB: [1ePEeX0/] OT CPABHEHUS 3HAUEHUI (PYHKIMI K CpaBHEHUIO 3HAUCHHH
apryMEHTOB JIJIs1 MOHOTOHHBIX ()YHKIIMH, METOJ] HHTEPBAJIOB, (YHKIIMOHAIHHO-
rpadudeckuit meron. I'padudecknii MEeTOA pemieHust ypaBHEHUI U HEPABEHCTB.
Onpenenenne monyis. Packpeitne Moy no onpenenenuto. [Ipocreimme ypaBHeHus
1 HEpaBEHCTBa ¢ MoayJieM. [IpruMeHeHne paBHOCHIIbHBIX [IEPEXO0/I0B B ONPEIETICHHBIX
TUIAX YPaBHEHUH U HEPABEHCTB C MOJYJIEM. 3HAKOMCTBO ¢ mapameTpoM. [Ipocreiimmue
YpaBHEHHUSI U HEPABEHCTBA € TapaMeTpoM. PellieHne TeKCTOBbIX 3a/1a4
npo¢eCCHOHATILHOTO cojiepkanust. OOIe MEeTO/Ibl PEIIeHUs] ypaBHEHUH. Y paBHEHUS U
HEPABEHCTBA C MOAYJIEM H C ITApaMETPAMM.

24

Teopeanecmle 3AHATHUSA

1.YPaBHCHI/I$I 1 HCPABCHCTBA C MOAYJICM.

2.YpaBHEHVsI 1 HEPABEHCTBA C MapaMeTpaMu

NN

IIpakTHYecKHe 3aHATHA

N
o

1.PaBHOCWJIBHOCTh YpaBHEHHH U HepaBeHCTB. O0IIKe METO/Ibl pelIeHuUs

2.I'paduueckuii METOJ pelIeHus] ypaBHEHUH.

3.I'paduueckuii MeTOJI pelIeHus] YpaBHEHUH U HEPAaBEHCTB

4.Onpenenenne wmoayns. Packpeitie wmonyns 1o ompeaeneHuro. [Ipocreifmme
ypaBHEHUsI U HEpaBEHCTBA ¢ MojyJieM. l[IpuMeHeHHe paBHOCUIIBHBIX MEPEXOJ0B B
ONpEJICICHHBIX TUIIAX YPABHEHHUI M HEPABEHCTB C MOJYJIEM

NINININ




5.3HaKoMcTBO ¢ napameTrpoM. [Ipocrelimue ypaBHEHUS] M HEPaBEHCTBA C NAPaMETPOM 2
6.3nakomMcTBO ¢ mapamerpoM. [Ipocrelinme ypaBHEHHS U HEPABEHCTBA C APaMETPOM 2
IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COlePKAHME
7.Penienune TeKCTOBBIX 337124 MPOPECCHOHATBHOTO COICPIKAHUS 2
8.Pemenne TeKCTOBBIX 33724 MPO(heCcCHOHATBHOTO COJCPKAHUS 2
9.Pemienne TeKCTOBBIX 337a4 MPO(EeCCHOHATLHOTO COCPKAHUS 2
10.06mme MeToabl pelieHus ypaBHEHUN. YpaBHEHUS W HEPABEHCTBA C MOJIYJIEM H C 2
napaMeTpamH.
IIpomexyTouHas Jk3ameH B1-oM u 2-0M ceMecTpe 22
aTTecTaius
Hroro 324
TeopeTHYecKHne 128
113 158
CamocrositesibHas padora (UII) 16
IIpomexyTouyHas aTTeCTALMA 22

Jl1s1 XapaKTepuCTHKH YPOBHA OCBOeHHUsI y4eOHOI0 MaTepuasia HCNOJIb3YIOTCS ciledylolue 0003HaYeHus :

1 - o3HaKoMuUTeIbHBIN (Y3HABAHUE PaHee H3YYEeHHbIX 00beKTOB, CBOHCTB);

2 - penpoAYKTUBHBI (BbINOJHEHHUE 1eSITeJIbHOCTH 10 00pa3iy, HHCTPYKIMH UJIH MO/l PYKOBOICTBOM);

3 - NPOAYKTUBHBIN (IJIAHMPOBAHUE U CAMOCTOSITEIbHOE BHINOJIHEHHE 1eATeIbHOCTH, peleHne npodaeMHBIX 3a1a4).




3. YCJIOBUS PEAJIN3AIIMUA ITPOTPAMMBI YYEBHOM U CHUILIMHBI
.01 MATEMATHUKA

3.1. TpeOoBaHus K MaTepHAJIBLHO-TEXHHYECKOMY 00ecneYyeHH 0

Peamuzarust  yuyeOHOM  OUCHUILIMHBI — TpeOyeT Hamuuums  y4eOHOro kaOwHeTa
MaTeMaTHYECKUX JUCLUIUINH.

OobopynoBanue y4eOHOTr0 KaOuHeTa:

- HarsAAHble TOCOOMS  (KOMIUICKTHI Y4eOHBIX TaOJMIl, IJIaKaToOB, IOPTPETOB
BBIJIAIOIIMXCSI YYCHBIX-MAaTEeMAaTHKOB, MOJICITH U JIp.);

- CIIELMAIM3UPOBAHHOE [IPEIMETHOE OCHAILIEHUE;

- TEXHUYECKUI cpesicTBa OOyUEHHUs U OPITEXHHUKA;

- -cpeacTtBa HMH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH H  ayauo -
BUJICOMAaTEpHAIIbI;

- CIPaBOYHUKHU, METOINYECKUE TIOCOOUS, CIICIIMAIbHAS JIUTEPaTypa.

Harasannie mocoous:

1. TpuronomeTpuyeckas OKpy* HOCTb.

2. Tabnuia Npou3BOAHBIX.

3. Tabnauna UHTErpasoBs.

4. JlepeBsHHbIE, METATNINYECKUE TE€OMETPUUYECKUE (DUTYPBI.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

Ilepeyenb y4eOHBIX H3JaHHUII OCHOBHOW W JIONOJHHMTEJIbHOH JIMTEPaTyphbl,
HNHuTepHer-pecypcon

OCHOBHBIE HCTOYHHKHU:

1 bammako, M.M. MaremaTuka [DIeKTpoHHBIN pecypc]: yueOnuk / bammakos
M.U. - MockBa: KnoPyc, 2019. - 394 c. - OBC «BOOK.RU» - Pexum pocryna:
https://book.ru/book/929528

2 HanasH, A.A. Maremaruka [DnekTpoHHbII pecypc]: yuebHuk / A.A. anasH. -
M.: @opym, 2018. — 544 <c¢. - DOBC «Znanium.com» - Pexum pocryna:
http://znanium.com/catalog/product/967862

JIOTIOTTHUTETHHBIE HCTOYHHUKH:

1. Marematuka [OnekTpoHHBIN pecypc]: yuebHoe nmocooue / H.b. Kapbaunnckas [u
ap.]. - M.: Poccuiickmii rocymapcTBeHHBIH yHUBepcuTeT npasocymusi, 2015. - 342 c. - OBC
«IPRbooks» - Peskum goctyma: http://www.iprbookshop.ru/49604.html

2. Marematuka B mpumepax u 3amadax. Y. 1 [DnmekTpoHHBIN pecypc]: yueOHOe
nocobue / JLU. Maiicenss [u ap.]. - Munck: Bemmitmas mkona, 2014. - 359 c. - ObC
«IPRbooksy - Pexxum noctyma: http://www.iprbookshop.ru/35494.htmi

3. Martematuka B mpumepax u 3amadax. Y. 2 [DnekTpoHHBIH pecypc]: yueOHOe
nocooue / JLU. Maiicenst [u np.]. - Munck: Bemmitmas mkona, 2014. - 431 c. - OBC
«IPRbooks» - Peskum goctyma: http://www.iprbookshop.ru/35495.html

HNuTepHeT-pecypcebl:

1. ru.wikipedia.org/wiki/matremaTrika - JlaHHBI CalT [OKa3blBa€T TEOPUIO B
COBOKYITHOCTH M 00pa3yeT MaTeMaTHUECKYI0 MOJIENb UCCIIEAYEMOro 00beMa.

2. allmatematika.ru.; bumath.net - DnemeHTapHas mMaTremaTHKa WHTEpPHET MIKOJ. Bce
paszaesbl MATEMATUKU CPEAHEN KOJIbI: Teopus U perieHus.

3. www.fcior.edu.ru (MupopmanioHHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MATEPUAIIBI).

4. www.school-collection.edu.ru (Eaunas koiuiekuuu ITHGPOBBIX 00pa30oBaTEIbHBIX

pECypCOB).

3.3. CamocTosiTesibHasi padoTa 00y4arommXxcs
CamocTosiTenbHast pabota oOy4aromuxcsi B BUA€ MHIMBUIYaIbHOTO MPOEKTa BO BTOPOM
ceMecTpe.
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IIpuMepHbIe TeMbl HHANBUIYAJBHBIX MPOEKTOB

. HenpepriBHbIE 1p00H.

. [IpuMeHeHne CI0KHBIX IPOLEHTOB B SKOHOMUYECKUX PACUETaX.
. [lapamnenpHO€ IPOEKTUPOBAHUE.

. CpeHre 3HaUYEHUS U UX IPUMEHEHUE B CTATUCTHUKE.

. BextopHOE 3a1aHue NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
. Cllo)XeHne TapMOHUYECKUX KOJICOaHMIA.

. I'paduueckoe perienne ypaBHEHHH 1 HEPAaBEHCTB.

. [IpaBusibHBIE ¥ ONYNPAaBUIIBHBIE MHOTOTPAaHHUKH.

. Konnueckue ceuenust 1 ux NpUMEHEHUE B TEXHUKE.

10. ITonstne nuddepenHnrana 1 €ro NPHIOKEHUS.

11. Cxembl NOBTOPHBIX UCTIbITAaHUN BepHyu.

12. UccnenoBanve ypaBHEHUM U HEPABEHCTB C IMapaMeTPOM.
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS YYEFHOU

JNCHUIIVIMHbI

.01 MATEMATHUKA

Pe3ysabTarnl 00y4eHus

Kpurepum ouenku

MeTtoanbl OLIEHKH

PopmMupyemMble YMEHHS

- BBITIOJIHATH apupMeTHYECKHE
JEeHCTBUS HaAI 4YHCIaMM, CcodeTas
YCTHBIE W  TIMCbMEHHbBIC IIPUEMBI;

HaxXOAUTh MNPHOIMKEHHbIE 3HAYEHUS
BEJIMYMH M TOTPEIIHOCTH BBIYUCICHUN
(abcomroTHasT W OTHOCHUTEJIbHAs),
CpaBHUBATh YHCIIOBHIC BBIPAKCHUS;

- HaXOJIUTh 3HAUCHHs KOPHS, CTEICHH,
norapudma, TPUTOHOMETPUUYECKHX
BBIPQ)KCHUI HAa OCHOBE OIpEIesICHUS,
UCHONb3ys  HOpU  HEOOXOAMMOCTHU
MHCTPYMEHTAJIbHbIE CpPEe/CTBA;
II0JIb30BaThCSA pUOIMKEHHOM
OLIEHKOM ITPH MPAKTUYECKUX pacueTax;
- BBIITOJIHATh npeodpazoBaHus
BBIpQKCHUH, TPUMEHSIE  (OPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAaMH CTEIEHEM,
norapumMoB,  TPUTOHOMETPUUECKUX
GbyHKIM;

- HUCNOJNb30BaTh  INPUOOpPETEHHBIE
3HaHUSI W YMEHHA B TPAKTHUYECKOU
NeSITeIbHOCTH U TIOBCETHEBHON KU3HMU:
JUTSL IPAKTUIECKUX PACUETOB TI0
bopmynam, BKIto4as GopMyIibl,

COJIep KalIHe CTETIeHH, paJIuKaJIbl,
norapumMbl 1 TPUTOHOMETPHUECKHUE
(GYHKINHU, HCTIONB3YSI TIPH
HEO0XOAMMOCTH CIIPaBOYHbBIE
Marepuaisl U IPOCTEHIINe
BBIUUCIIUTENIbHBIE YCTPOICTBA

O1eHKa «OTJIMYHOY» BBICTABIISICTCS
oOyJarormeMycsi, Cii OH TIyOOKO
U TPOYHO YCBOWJI TPOTPaMMHBIN
Marepuall Kypca, HCUEepIIbIBAOLIE,
MOCJICIOBATEIbHO,  YETKO U
JIOTUYECKU CTPOMHO €ro M3jaraer,
YMEET TECHO YBS3bIBATh TEOPHIO C
IIPAKTUKOM, cBO0OO/IHO
CHpaBisieTcss ¢ 3ajadaMd = U
BOIIPOCAaMH, HE 3aTPyIHSIETCS C
OTBETAaMH IIPH  BUIOW3MCHCHHHU

3aJ1aHHH, [IPaBUWIbHO
000CHOBBIBAET IIPUHSATHIE
peuieHus, BIIZICET
Pa3HOCTOPOHHUMH HAaBBIKAMU U
npueMamMunu BBIITOJIHCHU A

NPaKTHYECKHX 3a/]a4;
OLICHKA «XOPOII0» BBICTABIISACTCS
oOydJaroniemycsi, €Ciii OH TBEPJIO
3HaeT Marepual Kypca, IpaMOTHO
U 110 CYIIECTBY M3JaraeT ero, He

A0ImyCKasa CYIICCTBCHHBIX
HETOYHOCTEW B OTBETE Ha BOIIPOC,
IMpaBUJILHO MMPUMCHSACT
TCOPCTUYUCCKHUEC TIOJIOKCHUS TIpU
pEeIICHUN MPAKTUYCCKUX
BOIIPOCOB u 3aaay, BJIaAcCT
H€06XOI[I/IMBIMI/I HaBbIKaMU n

MIpUEMaMU UX BBINIOJHEHUS;
OllCHKAa «YOBJICTBOPUTEITHEHOY
BBICTaBJISICTCS oOyuaromemycs,
e€clii OH HMEET 3HAHMUS TOILKO
OCHOBHOIO Marepuana, HO He
YCBOWJI €ro JeTajel, IOIMyCKaeT

HETOYHOCTH, HEZ0CTaTOYHO
IIPaBUJIbHbIE (bopMynUpOBKH,
HapyLICHUs JIOTUYECKOU
10CJIEI0BATEIBHOCTH B
U3JI0)KEHUU IPOrpaMMHOTO
Mmarepuaia, UCTIBITHIBAET

3aTpyJHEHHS] TIPU  BBITIOJHEHUU
MPAKTUYCCKUX 3aaa4;

OIICHKA «HEYIOBIETBOPUTEIHHOY
BBICTABJISIETCS 00yJaromeMycs,

KOTOPBIM HE 3HAET 3HAYUTEIbHON

-BBIIIOJIHEHUE
WHIABUTYyaIbHBIX
3aJaHuH;
-YCTHBII u
MUCHbMEHHBIN
orpoc;

-poBepKa
KOHCIICKTA;

- TECTUPOBaHUE,

- BBINIOJTHEHUE
3a4€THBIX padoT.




9YacTH MPOrPaMMHOTO MaTepHala,
JIOITYCKAEeT CYIIECTBEHHBIC
OIMOKHU, HEYBEPEHHO, C
OOJIBLIMMH 3aTPYITHEHUSIMA
peliaeT MpakTHIECKUe 3aa91 WK
HE CIIPABIISICTCS C HUMU
CaMOCTOSITENTBHO.

DYHKUMH U TPaPUKH

®opMupyemMble YyMEHHUS:

- BBIYHUCJIATH 3HAYCHHC q)YHKLII/II/I o
3aaHHOMY 3HAYCHUIO apryMCcHTa IIpu

Pa3JIIMIHBIX criocobax 3aaHusA
bynximu;
- OomIpeaciiiTb OCHOBHBLIC CBOMCTBaA

YHUCIIOBBIX (PYHKIIHHA, WILTFOCTPUPOBATH
WX Ha rpadukax;

- CTPOMTh TpauKH  HM3yYCHHBIX
byHKINH, WTIOCTPUPOBATH 1o
rpaguKy CBOMCTBAa  3JIEMEHTapHBIX
(byHKIH;

-HCIIOJIb30BaTh MOHATHE (DYHKUIUU AJis
OMMCAaHUsl W aHalu3a 3aBUCUMOCTEHN
BEJIMYNH;

HCIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS
u YMEHHUS B MpaKTU4YECKON
NEeSITEIbHOCTH U TTOBCETHEBHOM JKU3HU:
JUIs1 OTIMCAHMS C TIOMOLIBIO (PYHKITHI
Pa3IMYHBIX 3aBUCUMOCTEH,
MPEJCTaBICHNS UX rpaduuecKy,
UHTEpIpeTauu rpaguKos

OrieHKa «OTJIMYHOY BBICTABIISETCS
oOyyJaromemMycsi, €clii OH IITyO0KO
U TPOYHO YCBOWJI IMPOTPAMMHBIN
MaTepHal Kypca, UCUEpIIbIBAIOIIIE,
MOCJIEIOBATENBHO, YETKO u
JIOTHYECKU CTPOHHO €ro M3Jiaraer,
YMEET TECHO YBSI3bIBaTh TCOPHUIO C
NPaKTUKOM, CBOOOTHO
COpaBisieTcss C  3ajadaMu U
BONPOCAMH, HE 3aTpyIHICTCS C
OTBETaMH TMIPH BHJIOU3MCHEHUU

3a1aHuiH, HpaBHIBLHO
000CHOBBIBAET HPUHSTHIE
peuieHus, BJIaJeeT
Pa3HOCTOPOHHUMH HABbBIKAMU U
npueMaMu BBITTOJTHEHUSI

MPAKTUYCCKUX 3aaa4,

OLICHKA «XOPOII0» BBICTABIISACTCS
oOydJaroniemycsi, €Clii OH TBEPJIO
3HAeT Marepual Kypca, TPaMOTHO
U 110 CYIIECTBY H3JIaraeT ero, He

A0ImyCKas CYIICCTBCHHBIX
HETOYHOCTEN B OTBETE Ha BOIIPOC,
IMpaBUJILHO MMPUMCHSACT
TCOPCTUYUCCKHUEC TIOJIOKCHUS TIpU
pEeIICHUN MPAKTUYCCKUX
BOIIPOCOB u 3aaay, BJIaAcCT
H€06XOI[I/IMBIMI/I HaBbIKaMU n

MpUEMaMU UX BBINIOJHEHUS;
OlleHKa «YIOBJICTBOPUTEITHLHOY
BBICTABIIIETCS  OOydYaromiemycs,
€cliIi OH HMEET 3HAHHUSA TOJILKO
OCHOBHOTO Marepuana, HO He
YCBOWJI €ro JeTajel, IOIMyCKaeT

HETOYHOCTH, HEZ0CTaTOYHO
IIPaBUJIbHbIE (bopMynUpOBKH,
HapyLICHUs JIOTUYECKOU
10CJIEI0BATEIBHOCTH B
U3JI0KEHUU IPOrPaMMHOTO
Mmarepuaia, UCTIBITHIBAET

3aTPYAHCHUSA TIPU  BbIINOJHCHHUU

-BBIIIOJTHCHUC

HHANBHUAYAJIbHBIX

3aJlaHui
-YCTHBII
MHACHMCHHBIN
ompoc
-IpoBepKa
KOHCITIEKTa

- TECTUPOBAHUE;
- BBIIIOJTHEHHE

3a4€THBIX padoT.

u




MPAKTUYECKHX 3a7a4;
OIICHKA «HEYIOBJIECTBOPHUTEIHHOY
BBICTABIISICTCSL 00yUaIOIIEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIHLHON
94acTH MPOrPaMMHOTO MaTepHala,
JIOTTYCKAET CYIeCTBCHHBIC
OIMOKHU, HEYBEPEHHO, C
OOJIBIITUMU 3aTPYTHCHUSIMHU
peliaeT MpakTHIECKUe 3aa91 WK
HE CIIPaBJISAETCS C HUMU
CaMOCTOSTEIIBHO.

Hauana MmaTeMaTH4eCKOr0 aHAJIH3a

®opmMupyemMble YMEHHS:

- HaXOJIUTh IPOU3BO/IHBIC
AIIEMEHTAPHBIX ()YHKITHIA;
- HCIOJIb30BaTh MPOM3BOAHYIO IS

U3y4eHUsT  CBOMCTB  (QyHKUMH W
MOCTPOEHHSI TPaUKOB;

- OPUMEHATh HPOU3BOIHYIO IS
MIPOBEACHUS NpUOTMKEHHBIX
BBIYHCIICHUH, pemarsb 3a7a4uu
MPUKJIIaTHOTO Xapakrepa Ha
HaXOXXJICHHUE HanOOJIBIIETO u

HAaUMEHBIIETO 3HAUYCHUS;
- BBIUUCIATH B MPOCTEUIIUX CIIydasx
TUTOIIAN ¥ 0OBEMBI C HCIIOJIb30BaHHEM
ONpEJIEJICHHOT O UHTErpaa;
WCIIOIh30BaTh MPUOOPETECHHBIE 3HAHUS
u yMEHUs B MPaKTUYECKOU
NESATEIbHOCTH U MOBCEIHEBHON JKU3HU
TUISL:

peuieHusl MPUKIAIHBIX 3a4ad, B TOM
YUCJIE COIMATbHO-DKOHOMUYECKHX U
bu3uvecKkux, Ha  HAWOOJBIIME U
HaVMEHbIIINE 3HAYEHUS, Ha
Hax0JICHUE CKOPOCTH M YCKOPEHUSI.

OrneHka «OTJIMYHOY BBICTABISETCS
oOyyJaromemMycsi, €ciii OH IrI1y00oKO
U TPOYHO YCBOWJ MPOTPAMMHBIN
MaTepHai Kypca, UCUEpIIBIBAIOIIIE,
MOCIe0BATENbHO, YETKO u
JIOTUYECKHA CTPOMHO €ro M3J1araer,
YMEET TECHO YBSI3bIBaTh TEOPHUIO C
IIPAKTUKOM, cBO0OO/IHO
COpaBlseTCs C  3aJadyaMud U
BOIIPOCAMH, HE 3aTpyIHIETCS C
OTBETaMHU TMPH BHUJIOU3MEHEHUU

3a/1aHHH, [PaBUWIbHO
000CHOBBIBAET IIPUHSATHIE
peuieHus, BIIAJICET
Pa3HOCTOPOHHHMMHM HAaBBIKAMU U
npueMamMunu BBIITOJIHEHU A

NpPaKTHYECKHX 3a]ay;
OLICHKA «XOPOII0» BBICTABIISICTCS
oOydJaroniemycsi, €Clii OH TBEPJIO
3HAeT Marepual Kypca, TPaMOTHO
U 110 CYIIECTBY M3JaraeT ero, He

A0ImyCKas CYIICCTBCHHBIX
HETOYHOCTEN B OTBETE Ha BOIIPOC,
IMpaBUJILHO MMPUMCHSACT
TCOPCTUYUCCKHUEC TIOJIOXKCHUS TIpH
pEeIICHUN MPAKTUYCCKUX
BOIIPOCOB u 3aaad, BJIaAcCT
HCO6X0}II/IMBIMI/I HaBbIKaMU n

MPUEMaMHU UX BBITTOIHEHUS;
OIIeHKa «yIIOBIIETBOPUTEIHHO
BBICTABJISIETCA ~ OOydJaromemycs,
€CIi OH HMEEeT 3HAHUS TOJBKO
OCHOBHOTO Marepuaja, HO He
YCBOMJI €ro JeTajieil, IOmycKaeT

HETOYHOCTH, HEZOCTaTOYHO
[IPaBUJIbHBIE (bopMyIHPOBKH,
HapyLICHUs JIOTHYECKOU

-BBIIIOJIHCHUC

HHAWBUAYAJIbHBIX

3aJaHuN
-YCTHBII
MHMCHbMEHHBIN
onpoc
-IIpOBEPKA
KOHCIIEKTa

- TECTUPOBAHUE;
- BBIIIOJIHEHHE

3a4€THBIX padoT.

n




MOCICA0BATEILHOCTH B
H3JI0KEHUU MIPOTPaAaMMHOTO
Marepuana, HCIBITHIBACT
3aTPYIHCHHUS TIPU BBIITOJTHECHUH
MPAKTUYECKHX 3a7a4;

OIICHKA «HEYIOBJIECTBOPHUTEIBHOY»
BBICTABIISICTCSL 00yUaIOIEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEILHON
94acTH MPOrPaMMHOTO MaTepHala,
JIOTTYCKAeT CYIeCTBCHHBIC
OIMOKHU, HEYBEPEHHO, C
OOJIBIITUMU 3aTPYTHCHUSIMHU
pelaeT MpakTHIECKUe 3aa91 WK
HE CIIPaBJISETCS C HUMU
CaMOCTOSTEIIBHO.

YpaBHeHNsI 1 HEPABEHCTBA

dopmupyemble YMEHHA:

- peuaThb palvoHaIbHBIE,
MoKa3zaTesbHbIe,  Jiorapudmudeckue,
TPUTOHOMETPUUYECKHUE ypaBHEHUS,
CBOJISIIIIMECS K JIMHEHHBIM Hu
KBaJpaTHBIM, a TaKKe AaHAJIOTHYHbIC
HEpPaBEHCTBA U CUCTEMBI;

- HCIIOJIb30BaTh TpapHUUECKHil METOo.
pelieHusl ypaBHEHH 1 HEPaBEHCTB;

- u3o0paxxaTb Ha  KOOPJUHATHOU
IJIOCKOCTH  pELIEHUs  ypaBHEHUH,
HEPAaBEHCTB U CHUCTEM C JBYMs
HEU3BECTHBIMU;

- COCTaBJATh M pElIaTh YPaBHEHHS H
HEPaBEHCTBA, CBA3BIBAIOLIUE

HEU3BECTHBIE BEIMYHMHBI B TEKCTOBBIX
(B TOM uyHcle NPUKIATHBIX) 3a7adax.
UCIOJb30BATh NMPHOOPETEHHbIE 3HAHMS
U YMEHHUS B MIPAaKTHYECKON
JEeATEIbHOCTH U IIOBCETHEBHOU KU3HHU:

JUISL  TIOCTPOEHUS UM HUCCICIOBAHMS
MPOCTENIINX MaTeMaTHYECKUX
MOJICIIEN.

O1neHkKa «OTJIMYHOY BBICTABIISETCS
oOyyJaroiemMycsi, €ciii OH IrI1y00oKO
U TPOYHO YCBOWJ IMPOTPAMMHBIN
MaTepHuai Kypca, UCUEPIBIBAIOIIE,
MOCeA0BaTENbHO, YETKO u
JIOTUYECKHA CTPOMHO €ro M3JIaraer,
YMEET TECHO YBS3bIBaTh TEOPHUIO C
IIPAKTUKOM, cBO0OO/IHO
COpaBlseTCs C  3aJadyaMud U
BOTIPOCAMH, HE 3aTpyIHSETCS C
OTBETaMHU TMIPH BHUJIOU3MEHEHUU

3aJJaHuH, MPaBUIIBHO
000OCHOBBIBAET IIPUHSTBIE
peleHus, BJaJIeCT
Pa3HOCTOPOHHMMM HABBIKAMH U
HpI/IeMaMI/I BBIITOJIHCHU ST

NPaKTHYECKHX 3a/ay;
OLICHKA «XOPOII0» BBICTABIISACTCS
oOydJaroniemycsi, €Ciii OH TBEPJIO
3HAeT Marepuall Kypca, TPaMOTHO
U 110 CYIIECTBY H3JaraeT ero, He

JA0ImyCKas CYIICCTBCHHBIX
HETOYHOCTEM B OTBETE Ha BOIIPOC,
IMpaBUJILHO MMPUMCHSACT
TCOPCTUYUCCKHUEC TIOJIOKCHUSA TIpH
pEeIICHUN MPAKTUYCCKUX
BOIIPOCOB u 3aaad, BJIagccT
HCO6XOI[I/IMLIMI/I HaBbIKaMH n

MpueMaMi UX BBITTIOJIHCHUSA

OIICHKA «yIIOBJIETBOPUTEIHHO
BBICTABJISIETCA ~ OOydJaromemMycs,
€CIi OH HMEEeT 3HAHUS TOJBKO
OCHOBHOTO Marepuaja, HO He
YCBOMJI €ro JeTrajeil, IOomycKaer

-BBIIIOJIHEHUE
WHUBUAYAJIbHBIX
3aJaHuN

-YCTHBIA U
MMHUCbMEHHBIN
orpoc

-[IpOBEpPKa
KOHCIIEKTa

- TECTUPOBAHUE;

- BBIIIOJIHEHUE
3a4€THBIX paboT.




HETOYHOCTH, HEJI0OCTATOYHO
IIPABUJIBHBIC (OopMyIHPOBKH,
HapyLIeHUs JIOTUYECKOU
IIOCJIEI0BATENbHOCTH B
U3JI0KCHUHU IIPOrPaMMHOTO
MaTepuana, UCIIBITBIBAET

3aTpy[HEHUS] TIPU BBIOJHECHUU
MPAKTUYECKUX 3a7ay;

OLIEHKA «HEY/IOBJICTBOPUTEIBHO
BBICTABIISIETCS 00yUaIoLIEMYyCs,
KOTOPBII HE 3HAET 3HAYUTEIBHON
YacTH MPOrpaMMHOT0 MaTepHaia,
JIOITyCKAET CYIIECTBECHHbIE
OmMOKHU, HEYBEPEHHO, C
OO0JIBIIKMMU 3aTPYAHEHUSIMU
pelaeT NpakTUYeCKre 3a1a49u WK
HE CIIPABISIETCS C HUMHU
CaMOCTOSITEIIHO.

KomOunaTopuka, cTaTUCTHKA U
TEOpPHsi BEPOSITHOCTH

dopMupyeMble YMEHUS

- pelarsb IIpoCTeNIINe
KOMOWHATOpHBIE  3ala4d  METOJOM
nepebopa, a TakkKe C MCIOJIb30BaHHEM
M3BECTHBIX (hopmyIT,

- BBIUUCIATH B IPOCTEHIIMX CIydasx
BEPOSTHOCTH COOBITUH Ha OCHOBE
nojicyeTa yucna HCXOJIOB;
UCIOJIb30BaTh NMPHOOPETEHHbIE 3HAHUS
U YMEHHUS B MIPAaKTHYECKON
JESITeTbHOCTH U TIOBCETHEBHOW YKU3HH
JUI  aHallM3a peajbHbIX YHCIOBBIX
JTaHHBIX, TPEICTABICHHBIX B BUJE
Jauarpamm, rpauKoB;

aHaIn3a uHpopMauu
CTaTUCTHUYECKOTO XapaKTepa.

O1neHKa «OTJIIMYHO» BBICTABIISIETCS
oOyJaromieMycsi, eciii OH TIIyOOKO
U TIPOYHO YCBOWJI TPOTPaMMHBIN
Marepuas Kypca, HCYEepIbIBAOLIE,
[OCJIEIOBATENbHO,  YETKO |
JIOTUYECKU CTPOMHO €ro M3jaraer,
YMEET TECHO YBS3BIBATh TEOPHIO C
NPaKTUKOM, CBOOOJTHO
crpaBisieTcss ¢ 3aJadaMH = |
BONpPOCAaMH, HE 3aTpydHseTcs C
OTBETAaMH TIpH  BUIOW3MEHEHHU

3aJlaHuH, NpaBUIbHO
000CHOBBIBAET HPUHSTHIE
peleHus, BJIa/I€eT
Pa3HOCTOPOHHUMH HABBIKAMU U
npueMamu BBITOJIHEHUS

MPAKTUYCCKUX 3aaa4,

OIICHKA «XOpPOIII0» BBICTABISAETCS
o0yyJaromeMycsi, €clii OH TBEPIO
3HaeT Marepuai Kypca, TpaMOTHO
U TI0 CYIIECTBY H3JIaraeT ero, He

JIOIyCKast CYIIIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOIPOC,
MPaBUJILHO MIPUMEHSIET
TCOPCTUUCCKHUE TIOJIOXKCHUA TIpH
peleHnmn MPAKTUYECKUX
BOIIPOCOB M 3aJay, BIAJEET
HEOOXOMUMBIMA  HaBBIKAMH U

mpue€MaMH UX BBITTIOJITHCHUSA
OIICHKA «yJIOBIIETBOPUTEIHHO
BBICTABJISIETCA  00ydJaromeMycs,

-BBIIIOJTHCHUEC

HHAUBUAYAJIbHBIX

3aJlaHu i
-YCTHBII
IMMCHbMCHHBII
ompoc
-IIpOBEpKa
KOHCIIEKTa

- TECTUPOBAHUE;
- BBIMIOJIHEHUE
3a4€THBIX padoT.

u




€Clii OH HMCCT 3HAaHUA TOJIBKO
OCHOBHOT'O Marepuaiga, HO He
YCBOWJI €T0 JACTAJIECH, IOIYyCKaeT

HETOYHOCTH, HEJIOCTATOYHO
IIPaBUJIbHBIE (bopMyIHUpOBKH,
HapyLIEHUs JIOTUYECKOU
I10CJIEI0BATEIbHOCTH B
U3JI0KEHUU IPOrpaMMHOTO
MaTepuana, HCIIBITHIBAET

3aTpyJHEHHUs] TPU  BBIIOJIHEHUU
MPAKTUYECKHX 3a71a4;

OIICHKA «HEYIOBJIETBOPUTEIHHOY
BBICTABIISICTCSL 00yUaIOIMEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIHLHON
9acTH MPOrPaMMHOTO MaTepHalia,
JIOTTYCKaeT CYIIECTBEHHbBIE
OIIMOKHU, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYJHEHUSIMU
peliaeT NpakTUYeCKre 3a1a4u WK
HE CIPABISETCS ¢ HUMHU
CaMOCTOSITENILHO.

I'eomeTpus

dopmupyemMbie YMEHHUA:




- pacmo3HaBaTb Ha uepTekax U
MOJIEJIAX HPOCTPAHCTBEHHBIE (HOPMBI;
COOTHOCHTB TPEXMEPHBIE OOBEKTHI C UX
OIMCaHUSIMHU, U300PaXKEHUIMHU;

- OIHMCHIBaTh B3aUMHOE PACIOJIOXKEHUE
MIPSIMBIX 151 IIJIOCKOCTEN B
IIPOCTPAHCTBE, ap2ymeHmuposamy
ceou cyocoenus 06 5mom
PAacnonodiceHuu;

- aHIM3MpPOBaTh B  IpOCTEHIINX
CllydasgX B3aUMHOE  PpacCIOJIOKEHUE
00BEKTOB B IPOCTPAHCTBE;

- n300paxkaThb OCHOBHbIE
MHOTOTPAaHHUKH U  KpyIJble Telna;
BBIIOJIHATh YEPTEKU IO YCIOBUAM
3ajay;

- cCmpoums npocmetiuiue ceyenus Kyoa,
npu3mMbvl, NUPAMUOLL,

- pewarb IUIAHUMETPUYECKUE U
npocTenme CTEpeOMETPUUECKUE
3a/1a4uu Ha HaXO0XJICHHE
F€OMETPUYECKUX  BEIWYMH  (JJIUH,
yTJI0B, IUIOMIa/Iel, 00bEMOB);

- HUCHOJb30BaThb IpU  pEIICHUU
CTEPEOMETPUUECKUX 3a1a4
IUTAHUMETPUYECKUe GaKTbl U METObI;

- IIPOBOAUTD JI0Ka3aTeJIbHbIE
paccykJeHHs B XOJI€ PELICHUs 3a/ay;

WCIOJIB30BATh MPHOOPETCHHBIC 3HAHUS
U YMEHHUS B MIPAaKTHYECKON
JEATEIBHOCTH U IIOBCETHEBHOM JKU3HHU:
JUIs  HMcclefoBaHus (MOJEIMPOBAHUS)
HECJIOXKHBIX IMPAKTUYECKUX CHUTyalui
Ha OCHOBE H3YYEHHBIX QOpMyl H
CBOMCTB puryp;

BBIUUCIICHUS] OOBEMOB U IUIOIIAACH
MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ
IpU pELIEHUH MPAKTHUECKUX 3ajad,

UCTONB3ys  HpU  HEOOXOAMMOCTHU
CIIPpaBOYHHUKHU u BBIYUCINTCIIbHBIC
YCTPOMCTBA.

OI_IeHKa «OTJIUYHO>»» BBICTABJISACTCA
oOydJaromemMycsi, €clii OH TITy00KO
U IIPOYHO YCBOWJI IPOTPaMMHBIN
MaTepHall Kypca, UCUepIIbIBAIOIIIE,
MOCJIEIOBATENBHO, YETKO u
JIOTHYECKU CTPOHHO €ro M3JIaraer,
YMCET TCCHO YBA3BIBATH TCOPUIO C
NPaKTUKOM, CBOOOTHO
COpaBisieTcss C  3ajadaMu = U
BOIPOCAMH, HE 3aTpyIHICTCS C
OTBCTaMH IIpU BUJAOU3MCHCHHUU

3a1aHuH, HpaBHIBLHO
000OCHOBBIBAET IPUHSTHIE
peuieHus, BJaJeeT
Pa3HOCTOPOHHUMH HABbBIKAMU U
npueMaMu BBITTOJTHEHUS

HpaKTI/I‘-ICCKI/IX 3ajJa4,;

OIICHKA «XOPOIIIOY» BBICTABIISICTCS
oOyJaromemMycsi, eclii OH TBEpHAO
3HAeT Marepuaj Kypca, TPaMOTHO
U M0 CYIIECTBY H3JIaraeT ero, He
JOTTyCKast CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOTMPOC,
HpaBI/IJII)HO HpI/IMeHﬂeT
TEOPETHYCCKUE TIOJIOKEHUS TPH
peHIeHI/H/I HpaKTI/ILICCKI/IX
BOIIPOCOB M 3ajay, BJaJCeT
H€06XOI[I/IMBIMI/I HaBBIKAMU nu
MIpUEMaMU UX BBINIOJHEHUS;
OllCHKAa «YIOBJIETBOPUTEITEHOY
BBICTaBJISICTCS oOyuaromemycs,
€clii OH HMEET 3HAHHUSA TOJLKO
OCHOBHOIO Marepuana, HO He
YCBOWJI €ro JeTajel, IOIMYyCKaeT

HETOYHOCTH, HEZ0CTaTOYHO
IIPaBUJIbHbBIE (bOopMyIHUPOBKH,
HapyLICHUs JIOTUYECKOU
MOCJIEA0BATENBHOCTH B
U3JI0KEHUU IIPOrPaMMHOTO
Mmarepuaina, UCIIBITHIBAET

3aTPYIHEHHUS] TPU  BBIIOJTHEHUHU
MPaKTUYECKUX 3a/1a4;

OIIEHKA «HEYJIOBJIETBOPUTEILHOY»
BBICTABJISIETCS 00yJaromeMycs,
KOTOPBIN HE 3HAET 3HAUUTEIBHOM
YacTH MPOrpaMMHOI0 MaTepuana,
JIOITYCKAET CYILIECTBEHHbBIE
OomMOKH, HEYBEPEHHO, C
OOBIIMMU 3aTPYIHEHUSIMH
pemaeT NPakTUYECKUE 3a1a491 WA
HE CIPaBJISIETCS C HUMU
CaMOCTOSITEILHO.

-BBITNIOJTHEHUE
MHIUBUAYAIbHBIX
3aaHui
-YCTHBIN U
MUCbMEHHBIN
orpoc
-IpoBEpKa
KOHCIIEKTa

- TECTUPOBAHUE;
- BBIIIOJIHEHHUE
3a4€THBIX paboT.




DopMupyeMble 3HAHMS .

- 3HAUCHHE MAaTEMaTHYCCKOH HayKu
IUIsl pelieHus 3aa4, BO3HUKAIOUIMX B
TEOPUH U MPAKTUKE; HIUPOTY U B TO KE
BpeMsl OTPaHHYCHHOCTh IPHUMCHEHHS
MAaTeMaTUUCCKHUX MCTOAOB K aHAJIM3Y U
UCCIIEIOBAHHIO TIPOLIECCOB U SIBIICHUH B
MPUPOJIE U OOIIECTBE.

OreHKa «OTJIMYHOY BBICTABIISETCS
oOyyJaromemMycsi, €clii OH IIIyO0KO
U TPOYHO YCBOWJ IMPOTPAMMHBIN
MaTepHall Kypca, UCUepIIbIBAIOIIIE,
MOCJIEIOBATENBHO, YETKO u
JIOTHYECKU CTPOHHO €ro M3Jaraer,
YMEET TECHO YBSI3bIBaTh TEOPHUIO C
NPaKTUKOM, CBOOOJTHO
COpaBisieTcss C  3ajadaMu = U
BOIPOCAMH, HE 3aTpyIHICTCS C
OTBETaMHU TMPU BHUJIOU3MEHEHUU

3a1aHuMH, HpaBHIBLHO
00OCHOBBIBAET IPUHSTHIE
peuieHus, BJIaJceT
Pa3HOCTOPOHHUMH HABbBIKAMU U
npueMaMu BBITIOJTHEHUSI

MMPAKTUYCCKUX 3aaa4;

OIICHKA «XOpOILI0» BBICTABISAETCS
oOyyJaromemMycsi, €ciii OH TBEPIO
3HaeT Marepuain Kypca, TpaMOTHO
U TI0 CYIIECTBY M3JIaraeT ero, He
JIOTTyCKast CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOIPOC,
MIPaBUIIbHO MPUMEHSIET
TCOPCTUUCCKHUEC TIOJIOXKCHUSA IIpH
pelieHnun MPAKTHYECKHUX
BOTIPOCOB W 3ajad, BIAJCET
HEOOXOMUMBIMA  HaBBIKAMH U
MMpueMaMH UX BBITTIOJITHCHUSA
OIICHKA «yIIOBJIETBOPUTEIHHO
BBICTABJISIETCA  OOydJarolemMycs,
€CIi OH HMeEeT 3HAHUS TOJBbKO
OCHOBHOTO Marepuaia, HO He
YCBOMJI €ro Jerajieil, IomycKaeT

HETOYHOCTH, HEZO0CTaTOYHO
IIPaBUJIbHBIE (bopMyIHPOBKH,
HapylIeHUs JIOTUYECKOU
[IOCJIEI0BATEILHOCTH B
U3JI0KEHUHN IIPOrPaMMHOTO
Marepuania, HCIIBITBIBAECT

3aTpyJHEHHUs] TPU  BBIIOJHEHUU
IIPAKTUYECKUX 3a7ad;

OILICHKA «HEYJIOBJIETBOPUTEIHHOY
BBICTaBJISIETCS O0yJaromemycs,
KOTOPBIN HE 3HAET 3HAYUTEIbHON
4acTH NIPOrpaMMHOI0 MaTepHaia,
JIOTTYCKaeT CYIIECTBEHHbIE
OLIMOKH, HEYBEPEHHO, C
OOJBIINMU 3aTPYTHEHUSIMU
pelaeT NpakTUYECKUE 3aJa4l WIH
HE CIPABJISIETCS] C HUMU

- YCTHBIA U
MMMChbMEHHBIN
onpoc

- MpOBEpKa
KOHCIICKTa

- BBINIOJIHEHUE
WHJIMBUIyaJIbHBIX
3aaHUH.

- TECTUPOBAHUE;
- BBIMIOJIHEHHE
3a4€THBIX paboT.




CaMOCTOATCIIbHO.

- 3HA4YCHUC TIPAKTHUKU U BOIIPOCOB,
BO3HUKAIONIMX B CaMOil MaTeMaTHKE

s GOpMUPOBAHUS

MaTeEMATUYECKON

Pa3sBUTHUA IIOHATHUA YHUCIIA,

MaTeMaTUu4ecKoro
BO3HHUKHOBEHHUS
F€OMETPHUH.

pa3BHUTHS
UCTOPUIO
CO3/IaHus
aHajm3a,
pa3BHUTHS

- YHUBEPCAJIbHBIM XapaKTep 3aKOHOB

MaTEMAaTHYCCKHUX

pacCyXIeHHI, WX NPUMEHHUMOCTb BO

JIOTUKU
BCEX o0Jractax
JETEIILHOCTH.

YeJIOBEUECKOHU

- BEPOSITHOCTHBIN XapakTep pa3indHbIX
IIPOLIECCOB OKPY’KAIOILIETO MUPA.

OreHkKa «OTJIMYHOY» BBICTABISETCS
o0yyaroiemMycsi, €ciii OH IrI1yOoKo
U TPOYHO YCBOWJ IMPOTPAMMHBII
MaTepHai Kypca, UCUEpIbIBAIOIIE,
MOCJIe0BATENbHO, YETKO u
JIOTUYECKHA CTPOMHO €ro M3Jaraer,
yYMEEeT TECHO YBS3bIBaTh TEOPHUIO C
IIPAKTHKOM, cBOOO/IHO
COpaBlseTCs C  3aJadyaMud U
BOIPOCAMH, HE 3aTpyIHSETCA C
OTBETaMU IMPU BHUJIOU3MEHEHUU

3a/1aHUH, [IPaBUIbHO
000CHOBBIBAET IIPUHSTHIE
peuieHus, BIIAJICET
Pa3HOCTOPOHHUMH HABBIKAMU U
npueMamMunu BBIITOJIHCHU A

MPAKTUYECKUX 3a7a4;
OILIEHKA «XOpOIIO0» BBICTABISIECTCS
oOyJaromieMycsi, €clii OH TBEpHAO
3HaeT MaTepuall Kypca, TpaMOTHO
U M0 CYIIECTBY H3JIaraeT ero, He
JIOITyCKast CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC,
NPaBUIBHO pUMEHSIET
TEOPETUYECKHE TOJIOXKEHUS TpHU
peleHnH MPAKTUIECKUX
BONPOCOB M 3ajad, BIAJEET
HEOOXOJMMBIMH  HABBIKAMH U
IpHeMaMHM UX BBIMOJIHEHUS;

OIICHKa «yJIOBIIETBOPUTEIHHO
BBICTaBIIAETCS  oOydarolmemycs,
€CTi OH WMEeT 3HaHUS TOJBKO
OCHOBHOTO MarepHuaja, HO He
YCBOMJI €ro Jeraneil, Jormyckaer

HETOYHOCTH, HEZO0CTAaTOYHO
IIPaBUJIbHBIE (bopMyIHPOBKH,
HapylIeHUs JIOTUYECKOU
IIOCJIEI0BATEILHOCTH B
U3JI0KEHUHU IIPOTrPaMMHOTO
Marepuania, HCIIBITBIBACT

3aTpyJHEHHUS] TPU  BBIIIOJIHEHUU
IIPAKTUYECKUX 3a7ay;

OILICHKA «HEYJIOBJIETBOPUTEIHHO
BBICTaBJISIETCSl O0yJaromemycs,
KOTOPBIN HE 3HAET 3HAYUTEILHON
4acTH NIPOrpaMMHOI0 MaTepHaia,
JIOTTYCKaeT CYIIECTBEHHbIE
OLIMOKH, HEYBEPEHHO, C
OO0JIBIIMMU 3aTPYAHEHUSIMU
pelaeT NpakTUYECKUE 3aJa4l WIH
HE CNPAaBJISIETCS] C HUMU

- YCTHBIA U
MUCbMEHHBIN
orpoc

- MpOBEpKa
KOHCIIEKTa

- BBITIOJIHEHUE
WUHIUBUAYAIbHBIX
3a/1aHUM.

- TECTHUPOBAHHUE;
- BBIIIOJTHEHUE
3a4€THBIX padoT.

- YCTHBIM H
IMMChbMEHHBIN
onpoc

- MpOBEpKa
KOHCIIEKTa

- BBIIIOJHEHHE
WHIUBUTYJIbHBIX
3aaHUH.

- TECTUPOBAHUE;
- BBIIIOJTHEHHE
3a4€THBIX padoT.

- YCTHBII U
MMHCbMEHHBIN
oIpoc

- IIpOBEpKa
KOHCIIEKTa

- BBITNIOJTHEHHE
WH/IUBUYaJIbHBIX
3alaHuM.

- TECTHUPOBAHHUE;
- BBIIIOJIHEHUE
3a4€THBIX paboT.




CaMOCTOSITENIBHO.
BrimonHenue 3aueTHBIX paboT.
B coorBeTcTBHM € ypOBHEM
BBITIOJTHEHUS 3a4€T.padoThI:
paboTa BHINIOJIHEHA,

paboTa BBIMIOJIHEHA, HO C
OIINOKAMU;

paboTa He BBHINOJIHEHA.




5. ATAIITAIIUSAA PABOYEHN ITIPOTPAMMBbI YYEBHOM JUCIHUIIINHBI ITPU
OBYYEHUU NHBAJINIOB U JINIl C OT'PAHUYEHHBIMUA BO3MOKHOCTAMU
310POBbAA

Ananrtanus paboueidt mporpammbl auctuiuimabl /.01 Matematuka npoBoauTcst mpu
peanu3zanuu  aganTHBHOW  00pa3oBaTeNbHOM MpOrpaMMmbl — TMPOTPaAMMbl  MOJATOTOBKH
CICLMATIMCTOB CPEAHEro 3BeHa 1o crnenuainbHocTH 35.02.16 Dkcrulyaramusi ¥ PEeMOHT
CEJIbCKOXO3SUCTBEHHOW TEXHUKH U OOOPYIOBaHUS B IENSAX OOCCIICUCHHS MpaBa WHBAIUIOB U
JUI] C OrpaHMYEHHBIMU BO3MOXHOCTSMHU 3/0pOBbS Ha TMOJY4YeHHE MPOPECCHOHATHHOIO
o0Opa3oBaHUs, CO3JaHHMA HEOOXOAMMBIX [UIS TMOJNYYEHHS CpEIHEro mnpoecCHOHATIHLHOIO
o0pa3oBaHHs YCJOBH, a TakKe OOeCHedeHHs MOCTIKEHHUS OOy4YaroUMMUCS WHBAIMIAMU U
JUIAMH € OTPAaHUYCHHBIMH  BO3MOXXHOCTSIMH  3/I0OPOBbSI  Pe3yJabTaToB  (OPMUPOBAHUS
MPAKTUYECKOIO OTbITA.

Oobopyooeanue yuedH020 Kadunema MamemamuKku 0asa 00y4AOWUXCA C PA3TUYHBIMU
eUOAMU 02PAHUYUECHUA 300POBbA .

OcHamenne  y4eOHOro  KaOMHETa  MaTeMaTHKH  JIOJDKHO — OTBEYaTh  OCOOBIM
0o0pa3oBaTeNbHBIM MOTPEOHOCTSIM OOYYAIOIIMXCS MHBAIUAOB M JIMII C OrPaHHMYEHHBIMU
BO3MOXKHOCTSIMU 3710poBbsi. KabuHer noykeH ObITh OCHallleH O0OpYyAOBaHHEM U y4EOHBIMU
MECTaMH C TEXHMUYECKHMHU CPEICTBAMHU OOy4YeHHS AJsi OOy4aroUMXcs C Pa3IMYHbIMUA BUJIAMHU
OTpaHUYEHUH 310POBbSI.

Kabuner, B koTOpoM 00y4aroTcs JHIla ¢ HAPYIIEHUEM CllyXa J0JDKEH ObITh 000pyI0BaH
palHOKIacCOM, KOMIIBIOTEPHOM TEXHUKOW, ayAMOTEXHUKOW, BUICOTEXHUKOM, SIIEKTPOHHOM
JIOCKOM, MYJIbTUMEIUUHON CUCTEMOI.

JUia  cnaboBuismux oOydaroOIIMXCS B KaOMHETE IpelycMaTpUBaIOTCA IMPOCMOTP
yIaJeHHBIX OOBEKTOB NpHU TIOMOIIM BUICOYBEIMUYUTENCH Ui YOAJICHHOTO MPOCMOTpA.
Hcnons3oBanne bpallieBCKOW KOMIIBIOTEPHOW TEXHMKH, DJJEKTPOHHBIX JIYI, IpOrpamMm
HEBU3YAIBHOTO JIOCTyNa K WHGPOpMAIUM, TEXHUYECKHX CPEICTB IMpHeMa-lepeaayn yuyeOHOH
uH(pOpMaluU B JOCTYIHBIX (opMax.

Jliis oOyyaronuxcs ¢ HapyIlIeHHEeM OIMOPHO-ABUTaTENIbHOTO ammapaTa KaOMHET JOJKEeH
OBITH 00OPYIOBAH MEPEABMIKHBIMU PETYIUPYEMBIMH MMAPTaMU C UICTOYHHUKOM TTUTAHUSI.

BrimeykasanHoe ocHallleHHe YCTaHAaBIMBAETCA B KaOMHETE MpU HATMYUH 00YUYaOIUXCSI
[0 aJalTUPOBAHHOM 00pa3oBaTeNbHON MPOrpaMME C YYETOM HMEIOIIETrocsl THMa HapyIIeHUI
3/10pOBbsI y 00y4aroLerocs.

Hugpopmayuonnoe u memoouueckoe obecneuenue 00y4arOuyuxcs

Jloctyn kK MH(POPMAIIMOHHBIM M OMOIMOrpaduveckuM pecypcam, YKa3aHHBIM B M. 3.2.
paboueli mporpaMMBbl, JOJKEH OBITh MPECTaBIEH B JopMax, aJalTUPOBAHHBIX K OTPAHHYCHUSIM
3/10pOBbs 00YYAIOIINXCS HHBAJIUOB U JIUI] C OTPAHMYEHHBIMUA BO3MOKHOCTSIMU 37J0POBbSI:

Jyist vnn ¢ HapyUIeHUsIMH 3peHHs (HE MEHEe OJTHOTO BUIA):

- B Me4aTHOH (hopMe yBETMYSHHBIM MIPUPTOM;

- B (popMe 3EKTPOHHOTO IOKYMEHTA;

- B (hopme aynuodaiina;

- B neyaTHo# ¢opMme Ha si3bike bpaiins.

JIist un ¢ HapyLIEHUAMHU CllyXa:

- B Ie4aTtHoO (opme;

- B hopme 2IeKTPOHHOTO TIOKYMEHTA.

JIist Tv1n ¢ HapyIIEHUsIMH OTTIOPHO-JIBUTATEIHHOTO amnmapara (He MEHee OJTHOTO BHJIA):

- B IEUaTHOH (opme;

- B (hopme 3eKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

JIist a1l ¢ HEPBHO-TICUXUYECKUMH HAPYIICHHUSIMHU (PacCTPOMCTBO ayTHYECKOTO CIEKTPa,
HapYyIICHUE ICUXWUYECKOT0 pa3BUTHsI) (HE MEHEe OJTHOTO BUA):

- HCIIOJIb30BaHHUE TEKCTa C MIUTFOCTPALIUSIMU;




- MyJIbTUMEIUIHbIE MAaTePUAJIbI.

Bo Bpems caMOCTOSTENbHONW TMOATOTOBKM OOYyYalolIMecs WHBAIMIABL M JHIA C
OTrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBbSl JOJDKHBI ObITh OOECIEUYEHBl JOCTYIIOM K CETH
NurtepHer.

Dopmol u MemoObl KOHMPOJIA U OUEHKU Pe3YIbmamoe 0o0yuenus

[Tpumensiemple mnpu peanuzanuu  paboueil mporpammbl  guctmminasl  C0O0.02.01
MaremaTtuka (GOpMBI M METOJbl KOHTPOJS IPOBOIATCS C YYETOM OIPAaHUYEHUS 370pOBbs
o0yyJarouuxcs.

Ilenpto TEKyIIEro KOHTPOJS SBISIETCS CBOEBPEMEHHOE BBISBICHUE 3aTPyAHEHUH U
OTCTaBaHMUA OOYYaIOLIETOCS C OrPAaHHMYCHHBIMH BO3MOXKHOCTSMHU 3/I0pPOBbSI M BHECEHHUE
KOPPEKTHBOB B YUEOHYIO J€STEIbHOCTD.

dopMa MPOMEKYTOUHOM AaTTECTallMM YCTAaHABIMBACTCA C YYETOM WHIUBUAYAJIbHBIX
HNCUXO(U3NUECKUX OCOOCHHOCTEH OOyJaromuxcs MHBAJIMIOB M JIML C OrPaHUYEHHBIMU
BO3MOXHOCTSIMH 370pOBbsi (yCTHO, NMUCHBMEHHO Ha Oymare, MHCbMEHHO Ha KOMIBIOTEpE, B
dbopme TeCTUPOBAHUS U T.I1.).

[Ipu npoBeeHNN MPOMEXKYTOUHOM aTTeCTalluy 00yJaromeMycs MPEI0CTABISETCS BpEMs
Ha IOJAIOTOBKY K OTBETY, YBEJIMYEHHOE He Oojiee 4eM B TpPU pa3a YCTAHOBJIEHHOI'O JJIs
MOJrOTOBKH K OTBETY 00yYarOIMUMCS, HE UMEIOIUM OTPAaHUYCHHUI B COCTOSTHUH 3I0POBbSI.



6. JUCT BHECEHHBIX U3MEHEHUI

JlomosiHeHns1 M U3MeHeHHsI B padoueii mporpamMmme

3220 /20 y4eOHBIii roj

B pa6ouyto mporpammy I1J1.01 MaTtemaruka

no coeranbHocT 35.02.16 Dxcmmyaranmsi U PEMOHT CEJIBCKOXO3SMCTBEHHOW TEXHUKH U
000py/I0BaHUs

BHOCATCA CICAYOIHNE JOIMOJIHCHUA U U3MCHCHUA:

JlononHeHNs 1 N3MEHEHUS BHEC O. C. bemykoBa
(moamuce)

PabGouast mporpamMma mepecMoTpeHa W OJ00peHa Ha 3acelaHud TMPEIMETHOH (IIMKIOBOM)
KOMHUCCHH MaTeMaTUKU WH(OOPMATUKH U UH(POPMAITMOHHBIX TEXHOIOTHA.

« » 20 I.

[Ipencenarens npeaMeTHON (IIMKIOBOI) KOMUCCUU E. H. Eppemona
(moamuce)




