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1. MACHOPT PO PAMMBbI
YYEBHOM JUCLUILINHBI
I1J1.01 MATEMATHKA

1.1. O6saacTh NpUMeHeHHsI NPOTPAMMBI

Pabouass mporpamma yueOno#t mucrurumnbl [1J].01«MaremaTika» SIBISETCS YacThIO
POrpaMMBbI MOJITOTOBKH CIIELUATIMCTOB CPEIHEro 3BeHa U pa3paboTaHa HAa OCHOBE TpeOOBaHUN
@I'OC cpennero ooOmero oOpa3oBaHUs, HPEABABISEMBIX K CTPYKType, COJCPXKAHHUIO U
pe3yibTaTaM OCBOEHHUS y4yeOHOW IUCIHMIUIMHBI U B COOTBETCTBMM ¢ PekoMeHpainusMu 1o
OpraHu3aliiil  TOJY4YEeHHs CpeaHero odmero oOpa3oBaHus B NpeAelax OCBOCHUS
00pa3oBaTeNbHbIX MPOrpamMM cpenHero npodeccuoHaabHOoro o0pa3zoBaHusl Ha 06a3e OCHOBHOIO
o0rmiero o0pa3oBaHus C y4eToM TpeOOBaHUH (eepaIbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHbBIX
CTaHJAapTOB M MOJy4yaeMoW MNpodeccH WIN CIEeUUaTIbHOCTH CpeIHEro MnpodeccruoHalIbHOTIO
oOpazoBanus (mucbMo JlemapramMeHTa TOCYIapCTBEHHOH TMOJUTHKH B  c(hepernoaroToBKu
pabounx kaapoB u JIIO MunoOpnayku Poccum ot 17.03.2015 Ne 06-259), a Taxxke
(benepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa MO CIEUATBLHOCTH CPEIHETO
npodeccuonHanbHoro obpazosanus 23.02.01 Opranuzanus NEpeBO3OK U yIpaBICHHE Ha
TpaHCHIOPTE

1.2. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOM MPOrpaMMbl
Hucrumina I1/1.01Maremaruka OTHOCHUTCS K 00s13aTeNBHOM 4acTu
0011e00pa30BaTeILHOTO IUKIIA U U3y4YaeTcsl Kak npouiIbHas TUCIUIUIMHA.

1.3. e u 3aga4y¥ JUCHUIUIMHBI - TpPeOOBaHUS K Pe3yJabTaTaM OCBOCHHA
AUCHHUILIHHBI

Peanmszamus mporpammel aucnumuiuabl  [1/1.01MaremaTukanpenmnoiaract JOCTHXKCHHE
JUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX PE3YJIbTATOB.

K nu4HOCTHBIM pe3yabTaTaM OTHOCSTCS:

- c(hopMHpPOBAaHHOCTH MPEJCTABICHUN O MaTeMaTUKe KaK YHHUBEPCAIbHOM S3bIKE HAYKH,
CPEJICTBE MOJICIIMPOBAHMS SIBJICHUN U MPOIECCOB, UAESIX U METOAAX MAaTEMAaTHUKH;

- IOHUMAaHUE 3HAYMMOCTH MaTeMaTHKHU ISl HAYyYHO-TEXHHUYECKOTO MPOrpecca;

- c(OpMUPOBAHHOCTh OTHOIIEHWS K MaTeMaTHKe KaK K 4YacTH OOIle4YeoBeUeCKOn
KYyJbTYpbl Y€pe3 3HAKOMCTBO C MUCTOPHUEN pa3BUTUS MAaTEMATHUKH, IBOJIIOIMEN MaTEMaTUYECKUX
HaeH;

- pa3BUTHE  JIOTUYECKOTO  MBINUICHHs,,  MPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
AITOPUTMHUYECKOHN KYJIbTYPhI, KPUMTHUHOCTH MBIILIEHUS HA YPOBHE, HEOOXOIUMOM Jist Oyaymiei
npodecCHOHATBLHOM 1eATENbHOCTH, VI POI0JIKEHUsT 00pa30BaHMs U caMOOOpa30BaHMS;

- OBJAQJICHHME MaTEeMaTUYECKMMH 3HAHUSIMH M yMEHHUSIMH, HEOOXOJUMBIMH B
MOBCEHEBHOM JKM3HHU, [JII OCBOEHUS CMEXHBIX ECTECTBEHHO-HAYYHBIX JUCHUIUIMH U
JUCIUIUINH TpOo(eCCHOHATBHOrO 1MKJIA, A TOoJydyeHUs oOpa3oBaHHMs B 00JacTsAX, He
TpeOYIOMHMX yrIyOIeHHOW MaTeMaTH4eCKON TOITOTOBKY;

- TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEW KU3HU; CO3HATEIHLHOE OTHOIICHHE K HENMPEepPhIBHOMY OOpa3OBaHUIO Kak
YCJIOBHIO YCTICTITHON PO eCCHOHATTEHON U 0OIIECTBEHHOMN JEATENHHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHOH TBOPUECKOW W OTBETCTBEHHOM
JeSITEIbHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B
o0pa3oBaTeNbHO, O0IIECTBEHHO MOJIE3HOU, yueOHO-UCCIIeI0BATENbCKOM, IPOEKTHOM U IPYTUX
BUJIaxX JACSTENbHOCTH;

- OTHOIIEHHE K TNpo(ecCHOHATbHONW [EeATENbHOCTH KaK BO3MOXKHOCTH YydYacTus B
pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOMICHAIIMOHATBLHBIX TTPOOIIEM.



K MeTanpenMeTHBIM pe3yabTaTaM OTHOCATCS:

- YMEHHME CaMOCTOSTENbHO OINPEAEIATh LU JAEATEIbHOCTH M COCTABIISATH IIJIaHbI
JeSTEIbHOCTH;  CAMOCTOSITENIbHO — OCYIIECTBJISITh, KOHTPOJIMPOBAaTh U KOPPEKTHPOBATh
JESTENIbHOCTD; MCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI AJIs JOCTUIKEHUS MOCTABICHHBIX LiEIel
U peajln3alluy MJaHOB JEATeIbHOCTH; BBIOMPATh YCIICIHIHbIE CTPATETUHU B PA3IMUHBIX CUTYALMSIX;

- YMEHHUE IpPOJAYKTHMBHO OOIIAThCS M B3aUMOJEHCTBOBATb B IIPOLIECCE COBMECTHOM
NESTeIbHOCTH, YYUTBIBaTh IO3MLMU JAPYIMX YYAaCTHUKOB JESATEIBHOCTH, 3((EKTUBHO
pa3pemaTh KOHQIUKTHL;

- BJAJICHHME HaBbIKAMU I103HABATEJIbHOW, Y4eOHO-MCCIEN0BATENbCKOM M IPOEKTHOMH
NEeSTeIbHOCTH, HAaBBIKAMU  pas3pemieHus mpo0yieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELICHMsI NMPAKTUUYECKUX 3aJay, IPUMEHEHUIO Pa3INYHbIX
METO/I0B II03HAHHUS;

- TOTOBHOCTh U CHOCOOHOCTh K CAMOCTOSITEIbHON HH(OPMalMOHHO-TI03HABATEIbHON
JeSITeIbHOCTH, BKJIIOYAsi YMEHHE OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(MOpMAIHH,
KPUTUYECKH OLIEHUBaThb M HHTEPIPETHUPOBATh HH(DOpPMALUIO, IMOJYyYaeMyH0 U3 Pa3INYHBIX
HCTOYHUKOB;

- BJIQJICHUE S3bIKOBBIMHU CPEJICTBAMM: YMEHHE SCHO, JOIMYHO M TOYHO HM3JaraTb CBOIO
TOUKY 3pEHUSI, UCII0JIb30BATh aJI€KBAaTHBIE S3bIKOBBIE CPE/ICTBA;

- BJIAJICHME HABbIKAMM IIO3HABATEJIbHOM pe(IeKCHHM KaK OCO3HaHHUS COBEPILACMbIX
JEHCTBUI M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHULl CBOET0 3HAHUA U
HE3HaHMs, HOBBIX MO3HABATEJIbHBIX 33]1a4 U CPEJICTB ISl UX TIOCTUIKECHUS;

- IEeJeyCTPEMIICHHOCTb B IIOMCKaX M MPUHATUU pELIEHUl, co00pa3uTeNbHOCTh U
UHTYULMS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX MPEJCTABICHUN; CIHOCOOHOCTh BOCIPUHUMATh
KpacoTy U FapMOHHIO MUpa.

K npeameTHbIM pe3ynbTaTaM OTHOCSTCS:

- ¢(hopMHpPOBAHHOCTh MPEJCTABICHUN O MaTeMaTHKE KaK 4acTU MHUPOBOM KYJIbTYpbl U
MecTe MaTeMaTHKH B COBPEMEHHOW IMBHJIM3ALMM, CIIOCO0AX ONHCAHUSA SIBICHUH pealbHOro
MHUpPa Ha MaTEMAaTUYECKOM SI3BIKE;

- c(OpMHPOBAHHOCTb TPEACTABICHUH O MaTEMAaTUYECKUX IMOHATUSAX KaK BaKHEHIINX
MaTeMaTHUYECKUX MOJEISAX, O3BOJISIOIIMX OMMUCHIBATh U U3y4aTh pa3Hble MPOLECCH U SBICHUS;
IIOHMMAHHE BO3MOKHOCTH aKCHOMaTH4ECKOI0 TOCTPOCHUSI MaTEMaTUUECKUX TEOPHIL;

- BJIaJICHUE METOJIaMU JI0Ka3aTeJIbCTB M AJITOPUTMOB PEUICHUS, YMEHUE WX HMPUMEHSATb,
IIPOBOAMTH JOKA3aTENbHBIE PACCYKACHUS B XO/I€ PEILEHUS 3a1a4;

- BJIQJICHME CTaHAAPTHBIMU IpPHUEMaMU DPELIEHUS PalUOHAIBHBIX M HUPPALMOHAIBHBIX,
NIOKAa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHH M HEPABEHCTB, MX CUCTEM;
MCIIOJIb30BaHNE FOTOBBIX KOMITBIOTEPHBIX MIPOrpPaMM, B TOM YHUCJIE JUJISl TOMCKA MyTH PELICHUs U
WITIOCTPAIMK PELIeHNs ypaBHEHUI U HEPABEHCTB;

- Cc(OPMHUPOBAHHOCTH MPEACTABICHUII 00 OCHOBHBIX MOHSTHUSIX MaTEeMaTHUYECKOTO
aHaM3a ¥ MX CBOWCTBaX, BJIAJCHME YMEHHEM XapaKTepH30BaTh NOBEJACHHE (YHKIMHA,
MCIIOJIb30BAaHUE TOTYYCHHBIX 3HAHUM JUIsl OMUCAHMSI U aHAJIM3a peaJIbHbIX 3aBUCUMOCTEN;

- BJIQJICHUE OCHOBHBIMHM NOHSTHUSMH O INIOCKUX M MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOICTBaX;

- c(hOpMHUPOBAHHOCTh YMEHHUS PACIO3HaBaTh TeOMEeTpuYecKkue (UIyphl Ha uepTexkax,
MOJIEISIX U B pEalbHOM MHpE; NMPUMEHEHHE W3YYEHHBIX CBOMCTB I€OMETPUUECKUX (QUTYyp U
bopMyI Ui peleHns TeOMETPHUECKUX 3a/1au U 3a/1a4 C MPAKTHUYECKUM COAEpIKaHUEM;

- cOpMHpPOBAHHOCTb TMpPEACTABICHUI O TMpoleccax U SBICHUAX, HMEIOIINX
BEPOATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHUPE, OCHOBHBIX
MOHSATUSIX AJIIEMEHTApPHON TEOPUHM BEPOSTHOCTEN; YMEHHM HAXOJIWUTh U OLIEHHWBATH BEPOSITHOCTH
HACTYIUICHHUsI COOBITUH B MPOCTEUIINX MPAKTUUECKUX CUTYalMSIX U OCHOBHBIC XapaKTEPUCTHUKU
CIIyYalHBIX BEJIMYHH;

- BJAQJICHHUE HABBIKAMHU HCIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpH
pelleHny 3ajay.



Copepxanre y4yeOHOM IUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMHU
COJIepKATEbHBIMU JINHUSAMU 00YyUEHUSI MAaTEMATHKE:

- anreOpanyeckast JIMHUS, BKIIIOYAIOLIasi CUCTEMAaTU3aIMI0 CBEACHUM O YHCIaX; H3y4YeHUE
HOBBIX M 0000IIIEHNE paHee M3yYeHHBIX Oolepanuii (BO3BEICHHUE B CTEIICHb, U3BJICUCHUE KOPHS,
jorapuMupoBaHue, CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC U 00OpaTHBIE K HUM); U3y4EHHE HOBBIX
BUJIOB YHCJIOBBIX BBIPAKECHUUW U (POPMYN, COBEPIICHCTBOBAHWE MPAKTHYECKUX HABBIKOB U
BBIUMCIUTENBbHON KYJIbTYphI, PACIIMPEHHE U COBEPIICHCTBOBAHHME AlreOpandyeckoro ammapara,
c()OPMHUPOBAHHOTO B OCHOBHOH IIKOJE, M €ro NMPUMEHEHHE K PEIICHUI0 MAaTeMaTHYECKUX U
MIPUKIIAIHBIX 3a71a4;

- TEOpeTHKO-(DYHKIIMOHANIbHAS JIMHUS, BKJIIOYAIONIAS CHUCTEMATH3AIUI0 M PACIINPEHUE
CBEICHUM O (PYHKIIMSIX, COBEPIICHCTBOBAaHUE IpapUUECKIX YMEHUN; 3HAKOMCTBO C OCHOBHBIMU
UACSIMU M METOJaMHU MaTEMaTHYeCKOro aHajliu3a B O0bEME, IO3BOJISIIOIIEM HCCIIEI0BaTh
JJeMeHTapHble (QYHKIMU W peliaTh NpocTeillline reoMeTpuyeckue, (u3nyuecKkue U Ipyrue
MPUKJIAHBIC 3a/1a4U;

- JIMHUA YpPaBHEHHH W HEPAaBEHCTB, OCHOBAHHAs Ha IOCTPOGHUU U HCCIEIOBAHUU
MaTeMaTHYECKUX MOJIEJICH, IEPECcCeKaroImascs ¢ anredpandeckoi 1 TeOpeTHKO-(PyHKITHOHAITBHOM
JUHUSAMH ¥ BKJIIOYAIOIIas pa3BUTHE U COBEPIUICHCTBOBAHHWE TEXHHUKH alreOpandyecKux
npeoOpa30BaHMiL IJIsl PEIICHHS] YPABHEHH, HEPABEHCTB U CUCTEM; (POPMUPOBAHUE CIIOCOOHOCTH
CTPOUTh M HCCIEAOBaTh MPOCTEHIINEe MaTeMaTHUYECKUE MOJENTU MPU PEIICHUU MPUKIATHBIX
3a/1a4, 33/1a4 U3 CMEXHBIX U CIICIUAIIbHBIX TUCHIUTLINH;

- TeoMeTpuyecKas  JIMHUS,  BKIIOYAION[As  HarJIAJHBIE  MPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UTypax W M3Y4YCHHE UX CBOWCTB, (OpMHUpPOBAaHHUE U pa3BUTHUE
MPOCTPAHCTBEHHOTO  BOOOPaKEHUS, pPAa3BUTHE CIOCOOOB T'€OMETPHUECKHUX HM3MEpPEHUH,
KOOPJIMHATHOT'O U BEKTOPHOT'O METOOB JIJISl PEIICHUSI MATEMAaTHYECKUX M MPUKIIAIHBIX 33/1a4;

- CTOXacTUYecKas JMHUS, OCHOBaHHAs Ha pPa3BUTUUM KOMOMHATOPHBIX YMEHHIA,
MIPEICTABJICHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro 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 KoMaHJe, 3((EeKTUBHO 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 TIpaKAaHCKO-NIATPUOTUYECKYIO TO3UIHUI0, JAEMOHCTPHPOBATH
OCO3HAHHOE MOBEJICHNE Ha OCHOBE TPAIUIIMOHHBIX 00II€UeI0OBEUYECKUX [IEHHOCTE;

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

OK 08. HMcnonb3oBaTh cpeacTBa GU3NUECKON KyIbTYphI ISl COXPAHEHUS M YKPEIUICHUS
3I0pOBbsl B Tpolecce Mpo(eccnoHaNbHON MeATENIbHOCTH U MOJJEpKaHUs HEO0OXOIUMOTO
YPOBHSI (PU3MUECKOUTIOITOTOBICHHOCTH;

OK 09. MHcnonb3oBaTh HMHGPOPMAIMOHHBIE TEXHOJIOTUH B MNPOPECCHOHANBHON
NesITebHOCTH;



1.6. KosinuecTBO 4acoB HA OCBOEHHE NPOrPaMMbI:

MaKCUMaJIbHOU y4eOHOU Harpy3ku oOyuatomierocs — 324 yacoB, B TOM YHCIIE:
00s13aTeIbHON ayJUTOPHON yueOHOM Harpy3ku oOydaromierocs — 2864aca;
CaMOCTOSITENTLHOU paboThl 0Oy4aromerocs — 16;

MMPOMEXKYTOYHAsI aTTeCTAIUs — 229aCOB.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JIUCIIUILIINHBI

IJI.OIMATEMATHKA
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThbl
TpynoeMkocTh Oo0bem Cemectp | Cemectp
(yueOHas1 Harpy3Ka o0y4aroumerocsi) o0pa3oBaTebHOM 1 2
NPOrpamMMmbl, yac.

O0s3aTesIbHAsI AYIUTOPHAs YueOHasi Harpy3Ka: 324 136 156
B TOM YHCJIE:
teopernueckue 3aastus (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. TemaTnueckuii miaan yyeonoii aucuuniaunbl [1J[.01MaTemaTnka

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 CucTtembl ypaBHEHUN U HEPABEHCTB 2 2
8 16 CnocoObl pelieHusi cucTteM JIUHEHHBIX ypaBHEHUMN. [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. PacmonoxeHue NpsMbIX 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 AJIEMEHTBI. CaoiicTBa

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 NPSIMOM 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, NEPIEHIUKYIISPHBIE, 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. PaccrosHme Mexay JIByMsS — TOYKaMHU, 2
KOOpJMHATHI CEPEANHBI OTPE3KA

23 78 BexTopsl B mpoctpaHcTBe.Yroan Mexay BekropaMmu. CkaiaspHoe 9
IPOU3BE/IEHUE BEKTOPOB

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

YMHOXkeHue BekTtopa Ha uyucno. KommuianapHbele BEKTOpBI.




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

KoopauHaTel BeKTOpa, CKaIspHOE IPOMU3BEIECHUE BEKTOPOB B
KOOpJMHATAaX, YroJl MEXJy BEKTOpaMH, yrojl MEXIy HpsIMOW U

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

26 18 IIpakTMKO-OPUEHTUPOBAHHBIE  3aJa4d  HAa  KOOPAUMHATHOHN 2
IIJIOCKOCTH

27 119 KoopaunatHas  miuockocTe.  BplumcieHue  pacCTOSHUM U 2
IJIOMIAJeH Ha IIOCKOCTH. KOIM4eCcTBEHHbIE pacyeThl

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

Pasnen 4. OcHoBbl TpuroHomerpuu. Tpuronomerpuyeckne pynkuuu— 40 yacos

Tpuronomerpruyeckue (QyHKIMHM IPOU3BOJIBHOIO yIja, YHCHa.

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
CHHYC ¥ KOCHHYC ABOMHOTO yriia. @PopMyJibl MOJOBUHHOTO YIUIA

34 112 CuHyc, KOCUHYC, TAHT€HC CYMMBI M 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.




[IpeoOpazoBanrs CyMMbl TPUTOHOMETPUYECKUX (QYHKIHHA B
IIPOU3BEJICHUE.

[IpeoOpa3oBaHrs CyMMbI TPUTOHOMETPUYECKUX (QYHKIHH B
MpOU3BEJICHUE W TPOU3BEJACHUS B Ccymmy. Bripaxenue

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

37 [125 | YérHOoCTh, HEUETHOCTH, NEPUOTUYHOCTH (yHKIMHA. CrocoObl
3a1aHus PyHKIUH

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

39 [126 | Tpuronomerpuieckue GYHKIIMH, UX CBOMCTBA U TpaduKu
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME
Onucanue TPOU3BOJCTBEHHBIX  MPOILECCOB C  MOMOIIbIO

40 127 rpaduxoB QyHKINN
Hcnonp30BaHWE CBOWCTB TPUTOHOMETPHYECKHX (YHKIUN B

41 128 po(hecCHOHANIBHBIX 3aa4ax

42 129 OOparnable TpuroHomerpuyeckue ¢yHkuuu. MXx cBoiicTBa u
rpaduku

43 JI14 | TpuroHoMeTpUYECKUE YPAaBHEHHS 1 HEPABEHCTBA

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

45 130 IPOCTEHIINE TPUTOHOMETPUUYECKUE YpPaBHEHUS, CBOJAIIMECH K
KBaJIpaTHbIM, pEIIaeMble  pa3jOXKEHUEM Ha  MHOXKHUTEIH,
OJIHOPOJHBIE.

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

46 I131 KBAIPATHBIM, pPENIAEMBbIE  PA3JI0KECHUEM HAa  MHOXHTENU,

OJIHOPOJHBIE.

[Ipocreiimne TPUrOHOMETPUYECKHUE HEPABEHCTBA
47 JI16 | CucTtembl NIPOCTENIINX TPUTOHOMETPUUECKUX YpaBHEHUM
48 [132 | KourpoabHas padora Ne4




Pemenne 3aaad4. OcHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue PyHKIUH

Paznen 5. KommiaekcHbie uyncja — 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, anredpamueckas). ApudpmeTndeckue 2
JIEMCTBUS C KOMIUIEKCHBIMU YHCJIaMHU
o1 1134 | IlpuMeHeHNE KOMIUIEKCHBIX YHCEI 2
52 I135 | [IpuMeHeHHEe KOMIUIEKCHBIX YUCE 2
Pa3nea 6. IlpousBognas pyHkuuu, ee npumeHenne—40 yacos
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 TpuroHomerpuueckux ¢yHkuuil. IlpousBogHas 5 5
CJIOKHOM (PyHKIMH
Omnpenenenue CII0’)KHOM GyHKIUH. [IpounsBoHas
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 € TOMOMIIBIO  MPOU3BOJHOM.

67 1144 2
[Toctpoenue rpadukoB.

68 24 | Hanbonbmiee u HauMeHblee 3HAUCHUS PYHKIUU 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 CuMmmeTpus 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.

Pemenne 3amad Ha IPUMEHEHHE MHTErpajga IJsl BBIYACICHHS
($U3MUEeCKUX BETUYMH U IUIOIAACH

101 1164

KonTpoasnas padora Ne7.

102 1165 2
IlepBooOpa3Hasi pyHKIMHU, €e IPUMEHEHn e

Pazgen 9.Crenenu n kopuu. Crenennas pynkuusi- 14 yacon

103 JI38 | Crenennas QyHKIUS, €€ CBOHCTBA 2 2
[ToHsATHE KOpHS N-OW CTENEHH W3 JICHCTBUTEIBHOTO 4YHCIIA.

104 1166 | dynkumm y = VX ux cBoiicTBa u rpaduku. CBoCTBA KOPHS N- 2
O# CTeNeHU

105 1167 | IlpeoOpa3oBaHe UPPALIMOHAIBHBIX BHIPAKEHUI 2

106 139 CBONCTBa CTEMEHW C PALUMOHAIBHBIM M JICHCTBUTEIBHBIM 9 9
MIOKa3aTeISIMH

107 I168 | Pemenne nppalimoHaJIbHBIX YPaBHCHU U HEPABEHCTB 2
PaBHOCHIIBHOCTE UppaIMOHATBHBIX YPABHCHUN U HEPABEHCTB.

108 [169 | Mertoab! ux pemieHusi. Pemenue upparoHanbHbIX YpaBHEHUN U 2
HEPaBEHCTB

KonTpoubHnasi padora Ne§8.

109 1170 2
Crenenu u kopHu. CreneHHass PYHKIHUS.
Pa3nea 10. Iloka3zarenbHas gynkuus — 14 yacos
110 J140 | IlokazarenbHas QyHKIUS, €€ CBOMCTBA 2 2

CreneHb C TNPOU3BOJIBHBIM JIEHCTBUTENIBHBIM I10KA3aTEJIEM.
111 71 Onpenenenue Nokas3aTenbHOM (QYyHKIMH, €€ CBOMCTBA U Irpaduk. 5
Pemienne  mokaszaTenbHBIX ~ YpaBHEHUH  (YyHKIMOHAIBHO-

rpauIeCKUM METOIOM.

112 J141 Pemienne noka3arenbHbIX YPABHEHU 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.
Pa3nen 12.MuoxkecTBa. 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 IIOHATHUA KOM6I/IHaTOpI/IKI/I.HepCCTaHOBKI/I, ) )
pasMCIICHUSA, COUCTAHU .

133 J146

CoObiTHe, BeposATHOCTH CcOObITHS. ClOXKEHHE U YMHOXKEHUE

134 J147 N
BEPOSITHOCTEM

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHNE

BepositHocTs B mipodeccnoHanbHBIX  3amadax.OTHOCUTENbHAS
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 u  rucrorpamma.  CraTucTuueckue 2 2
XapaKTEPUCTHKH psija 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

PaBHOCHIIBHOCTD ypaBHEHMl M HepaBeHCTB. OOIIME METOJbI 2
pelieHus

140 1191

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

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

Omnpenenenne Moayns. PackpblTue MOIyns IO OINPEAEIIEHUIO.
IIpocreiimne ypaBHEHMSI M HEPABEHCTBA C  MOIYJIEM.
IIpuMeHeHre paBHOCUIIBHBIX IIEPEXOI0B B OIPEIEICHHBIX THUIIAX
YPaBHEHUI U HEPABEHCTB C MOAYJIEM

144 1194

145 JIS1 | YpaBHEHUs 1 HEpaBEHCTBA C ITapaMeTpaMu 2 2




3HaKOMCTBO ¢ mapameTpom. [lpocteiiine ypaBHEHUS

146 1195 2 2
HEPABEHCTBA C MAPAMETPOM
147 196 3HakOMCTBO ¢ mapamerpoMm. Ilpocreiiiiue ypaBHEHHUS 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.
ITpoMexkyTOoUHas arTecTauus 22
Hroro: 324 yacos 286 128 158 16




2.3. Conep:xkanue yueonoii qucuumiannsl [1J[.01MaTemaTuka

HaumeHnoBanme TeMbl
JUCIUTINHDI

Conep:xkanue

O0BéM
yacoB

YpoBeHb
0CBOEHUA

Paznea 1.
IloBTOpPEHME
MATeMaTHKHU
LIKOJIBI

Kypca
OCHOBHOM

Conep:kanue y4eOHOT0 MaTepuaJia

Bba3oBbie 3HaHUS U yMEHUS 110 MaTEMaTHUKE B IPOPECCHOHATHHOMN U B IOBCEAHEBHOM
JEeATEIBHOCTH. JIeICTBUSA HAl IOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHACIIAMU,
OOBIKHOBEHHBIMH U JACCATUYHBIMU JAPOOSMH.

JeiicTBus co creneHs Mu, GopMyIIbl COKPALLIEHHOTO YMHOXEeHUS. BUibl Ti10ckux GuUryp u
ux mwioniaas. [IpakTMKO-OpUEHTUPOBAHHBIE 331a41 B KypCe T€OMETPUU Ha
iockoctu.IIpocThie NpoLeHTH, pa3Hble cCOCO0b! UX BbuucieHUs. CloKHbIE
npoueHThl.JInHelHbIe, KBaipaTHbIE, IPOOHO-TMHENHbIE YPABHEHUS U
HepaBeHCTBA.CriocoOb! pelIeHusl CUCTEM JTMHEHHBIX ypaBHeHull. [onarus: marpuna 2x2
u 3x3, onpenenurens Matpulibl. Meron [Maycca. CucteMbl HETMHENHBIX YPaBHEHUH.
CucreMbl HepaBEHCTB

20

TeopeaneCKue 3aHATHSA

1.]_16.]'[5 1 3a1a41 MaTCMATUKHU IIPU OCBOCHHHU CTICHUAJIBHOCTHU

N

2.CucTteMbl ypaBHEHHH U HEpaBEHCTB

N

HpaKaneCKue 3aHATHSA

1.Yucna u Beruncienus. BeipaxkeHus: u mpeoOpa3oBaHus.

Z.FCOMCTpI/I}I Ha IJIOCKOCTH

3.IIporieHTHBIC BEIYHCIICHHUS.

4.HpOCTbIe ITPOLCHTHI, PA3HBIC CITOCOOBI MX BhIUMCIICHUS. CIIO)KHBIC ITPOLCHTEIL.

5.YpaBHEHHUsI U HEPABEHCTBA

6.Crioco0b1 perieHust cucteM JTUHEWHBIX ypaBHeHuH. [loHstus: matpuna 2x2 u 3x3,
OTpEeAENIUTENb MAaTPHIIBL.

NINININININ

7/.Meton I'aycca. CucreMbl HeTMHEHHBIX ypaBHEHUNH. CHCTEMbI HEPABEHCTB

N

8.KontpoabHasi padora Nel. BxoaHoi pedTHHT

N

Paspnen 2.
IIpsimble m
NPOCTPAHCTBE

IJIOCKOCTH

B

Conep:kaHue y4eGHOr0 MaTepuasia

[Mpeamer  crepeomerpun. OCHOBHbIE TOHATHS  (TOYKa, TpsAMas, IUIOCKOCTb,
npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekaromuecs, mapauiebHbIe |
CKpelIrBaroIuecs npsimbie. [Ipu3HaK U CBOWCTBO CKpEIIMBAIOMIMXCs NpMbIX. OCHOBHbBIE
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npoctpancTBeHHble  (urypslllapamiensaple mpsMas H - IIOCKOCTh.  OmpeneneHue.
[Ipusnak. CroiicTBa (¢ mokaszatenbcTBoM). [lapamienbHble MmiIockocTu. OmnpeseseHue.
[Ipuznak. CBolicTBa (¢ goKa3zareabcTBOM). TeTpasap u ero sneMenTsl. [lapannenenunen u
ero aneMeHTsl. CBOWMCTBA MPOTUBONOJIOKHBIX I'PaHEH M JMaroHalled napajuiesienunesaa.
IToctpoenue ceuenuii. Pemenune 3anau.llepnenavkynspaeie npsmeie. [lapannensHble
NpsIMbIE, NEPHEHANKYJIAPHbIE K IUIOCKOCTH. [IpH3HaKk mepneHauKyaIspHOCTH MPSMON U
miockoctu. JlokasarenscTBO. Ilepnenaukynsap u HaxioHHad. lleprneHnukyinspHbie
m1ockocTH. [Ipru3Hak nepneHauKyIsIpHOCTH III0CKOCTe!. [Joka3aTenbeTBo.

Paccrostnus B npoctpancTtBe. Teopema o Tpex nepneHaukynspax. [JokazarenscTBo. Yroi
MEXAY NPAMONW M IUIOCKOCTBIO. YTOJ MEXAY IUIOCKOCTAMU.AKCHOMBI CTEPEOMETPHUHU.
[lepneHUKYISIPHOCTE TPSAMOM M TJIOCKOCTH, MApaJUIEIbHOCTh JIBYX  IMPSIMBIX,
NEePHEHANKYIISIPHBIX IUIOCKOCTH, IEPIEHIUKYISIPHOCTh IJIOCKOCTe. Pacmnonoxenue
OpsIMBIX M IJIOCKOCTEH B mpocTpaHCcTBE. [lepneHAMKYISpHOCT M MapajljieIbHOCTb
NPsIMBIX U MI0cKOCTe. CKpenBaromuecs npsmble.

TeopeaneCKue 3aHATHSA

1.0OcHOBHBIE MOHATHS CTCPCOMCTpPHUH. Pacnonoxenue MIpsAMBIX U MJIOCKOCTEH.

2.I1apannensHOCTh MPSAMBIX, MIPSIMOM U TUIOCKOCTH, IJIOCKOCTEH.

3.IlepneHAUKYISIPHOCTD MPSAMBIX, IPSIMOH ¥ IJIOCKOCTH, TTOCKOCTEH.

4. Teopema o Tpex mnepneHAUKysipax. JlokazarenbCcTBO. YTON MEXIy MNpIMOU H
IJIOCKOCTBI0. YTOJI MEXAY IIIOCKOCTSIMU

N[ NN N|oo

IIpakTH4eckne 3aHATHA

1.ITapamnensHOCTh TPAMBIX, NPSAMOM W IJIOCKOCTH, IIockocTeil. Terpasnp u ero
DJICMECHTHI.

2.ITapanmnenenunen u ero neMeHThl. CBOMCTBA MPOTUBOIIOJIOKHBIX TPaHEH U THArOHAJICH
napauenenunena. [locrpoenne ceuenunii. Peenue 3anay.

3.Pemenue 3aa4 Ha IMPUMCHCHUC TCOPCMBI O TPEX MNCPICHAUKYIIApax. VYron MCKIY
HpHMOﬁ 1 MJIOCKOCTBIO. YTOII MCKAY MIIOCKOCTSIMU

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlePKAHUE

4. 1lapannenbHble, EPHIEHAUKYISIPHbIE, CKpEIIMBAIOIINECs MPsIMbIe

5.PacnoniokeHre MpsMbIX M IJIOCKOCTEH B mpocTpaHcTBe. llepneHAMKyIsipHOCTh H




NapajjiCJIbHOCTD IMPSAMBIX W MJIOCKOCTEH. CerH_[I/IBaIOH_II/IeCSI IMMPAMBIC

6.KontpoJsbHasi padora Ne2 . [IpsiMble U JIOCKOCTH B MPOCTPAHCTBE,

Pa3nea 3. Koopannars! u
BEKTOPBI.

Coaeprxanue yueOHOro MaTepuasa

JlexkapToBbl KOOpAMHATHI B mpocTpaHcTBe. I[Ipocreiimme 3amaum B KOOpAMHATAX.
PaccrossHne Mexay HAByMs TOYKAMM, KOOpDJAMHATBI CEpeNuHbl OTpe3ka.BekTopsl B
npocrpancTBe. CloKeHHME M BBIYMTAHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHUCIIO.
Komruianapueie Bektopbl. CKalsipHOE NPOU3BEACHHE BEKTOPOB. PasnokeHue BeKTOopa 1o
TPEM HEKOMIUIAaHApHBIM BeKTOpaM. KoopAuHATBI BEKTOpa, CKASIPHOE NPOM3BEICHHUE
BEKTOPOB B KOOPJIHMHATAX, YrOJl MEXIY BEKTOPAMHM, YIOJ MEXAY IPSIMOU U IJIOCKOCTBIO,
yroa MexXAy INIOCKOCTSAMHU. YPaBHEHHME IUIOCKOCTU. ['eoMeTpuyeckuii  CMBICI
onpeaenutens 2x2.KoopanHaTHas MI0CKOCTh. Beluncienne paccTosiHUi U 1uiomaaei Ha
110ckocTd. KonmuecTBeHHbIE pacyeTsl.

16

TeopeaneCKue 3aHATHSA.

1.JlekapToBBl KOOpAMHATBI B MpocTpaHcTBe. llpocrteiimue 3amaud B KOOPAMHATAX.
Paccrosinre Mex1y IByMsl TOUKaMH, KOOPAMHATHI CEPEAMHBI OTPE3Ka

2.BekTopsl B mpocTpaHCTBE. YToid Mexay Bekropamu. CKausipHOE IMPOU3BEIACHHE
BEKTOPOB

HpaKanecm[e 3aHATHSA

1.JlexapToBel KOOpAMHATBI B MHpocTpaHcTBe. llpocreiimme 3agaud B KOOpAMHATAX.
PaccrosiHre MeXy IBYMs TOYKaMH, KOOPAMHATHI CEPEIUHBI OTPE3KA

2.Bexropsl B mpoctpancTBe. Ci10KeHNE U BEIYUTAHNWE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
gyucno. Kommianapuele BekTopbl. CKalsipHOE NPOU3BEINCHHE BEKTOPOB. PasnmoxkeHune
BEKTOpA 10 TPEM HEKOMILIAHAPHBIM BEKTOPaM.

3.KoopauHaTel BEKTOpa, CKalsIpHOE IPOU3BEJEHHE BEKTOPOB B KOOpAMHATAX, YTOJI
MEXJy BEKTOpaMH, Yrojl MEXIy MpsIMOW U IUIOCKOCTBIO, YroJd MEXKIY IJIOCKOCTSIMHU.
YpaBHEHME IIOCKOCTHU. [ €OMETpHUUECKHI CMBICIT ONPEAETIUTENS 2X2

IpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME

4.HpaKTI/IKO-OpI/IeHTI/IpOBaHHLIC 3aga4ud Ha KOOpHHHaTHOf/'I IIJIOCKOCTH

5.KOOpI[I/IHaTHa$I IUIOCKOCTh. BEIUKCICHUE paCCTOﬂHI/Iﬁ U IUIOIIaJel Ha IIJIOCKOCTH.
KonngecTBeHHBIE pacyCThbl




6.KontpoabHast padora Ne3
Pemenne 3ana4. KoopauHaThl 1 BEKTOPHI.

Pazpea 4.

OcHoBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkuun

Coaeprxanue yueOHOro MaTepuasa

Paguannas mepa yria. IIoBopoT Touku BOKpyr Havana koopauHat. OnpeneicHue CUHyca,
KOCHHYCa, TAHI€HCAa U KOTaHIeHca. 3HaKu CHUHYCa, KOCUHYCa, TAHI€HCAa U KOTaHI'€HCa 110
YETBEPTAM. 3aBUCHUMOCTb MEXKJY CHHYCOM, KOCHHYCOM, TaHI€HCOM M KOTAaHI€HCOM
0JIHOro U TOro xe yria. Tpuronomerpuueckue ToxkaecrBa. CHUHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC YIJIOB 0. U - .. Popmyisl npuseneHua.CymMmMa U pa3HOCTb cuHycOB. Cymma H
pa3HoCTb KOCMHYCOB. CHHYC M KOCHUHYC JABOHMHOTO yria. ®opmysbl MOJIOBUHHOIO YrJja.
IIpeoOpa3oBanuss CyMMbl TPUTOHOMETPUYECKHX (DYHKIMH B IpOU3BEACHUE W
MPOU3BEACHUSI B CyMMYy. BBIpaK€HHE TPHUTOHOMETPHUYECKHX (DYHKIMIA uyepe3 TaHTEHC
IIOJIOBUHHOrO  aprymeHTta. [IpeoOpa3zoBaHMss NpoCTEHIIMX  TPUTOHOMETPUUYECKHX
BbIpakeHUi1.O0MacTh omnpeneneHuss W MHOXECTBO 3HaueHUi ¢yHkuuid. YETHOCTB,
HEYETHOCTh, MEPUOAUYHOCTh  QyHKumid. CrocoOsl 3amanus  GyHkuil.O6macTb
ONpeAeNeHUus] M MHOXECTBO 3HAYEHMM TPUTOHOMETPUUYECKUX (QYHKUMH. YETHOCTS,
HEYETHOCTh, MEPHOAMYHOCTh TPUTOHOMETpUYecKuX ¢yHKuuH. CBoiicTBa U rpapuku
byHKIMH y = cos X, y = sin X, y = tg X, y = ctg x.Cxxatue u pactspkeHue rpaduxos
Tpuronomerpuueckux ¢yHkuuid. IlpeoOGpazoBaHue rpauKOB TPUTOHOMETPHUUECKUX
¢ynkuit.Micnonbs3zoBaHue CBONCTB TPUTOHOMETPUYECKUX byHKIMI B
npodeccuoHambHbIX 33auax.O0paTHbIe TpUroHoMeTpuueckue GpyHkuu. Mx colicTBa u
rpaduku.YpaBHEHUE COs X = a. YpaBHEHME Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
PemreHne  TpUrOHOMETPUYECKUX  YPaBHEHUM  OCHOBHBIX  THIIOB:  IIPOCTEHIINE
TPUTOHOMETPUYECKHE YPABHEHUS, CBOIAIINECA K KBaPATHBIM, PEIIAEMbIE PA3JI0KEHUEM
Ha MHOXUTENH, onHOpoaHble. IIpocTelimne Tpuronomerpuyeckue HepaBeHCTBa.CHUCTEMBI
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

40

Teopernyeckue 3aHATHS.
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1. Tpuronomerpuyeckue pyHKIHMH MPOU3BOJIBHOTO yria, yucia. PaguanHas u rpagycHas
Mepa yria

2.OCHOBHBIEC TPUTOHOMETPUIECKHE TOKIECTBA.
@opmyIibl IPUBEICHUS

3.CuHyc, KOCHHYC, TAHT€HC CyMMBI U Pa3HOCTH JBYX YTJIOB
CuHyC ¥ KOCHHYC JBOMHOrO yria. PopMyJibl IOJIOBUHHOIO yIiia

4.CI/IHyC, KOCHUHYC, TAHI'CHC CYMMBbI U pa3HOCTU ABYX YI'JIOB




CuHyc 1 KOCUHYC JBOMHOrO yria. @opMyJibl IOJIOBUHHOTO yIila

5.®yukuy, ux cBorictBa. CriocoObl 3a1aHus (YHKIIHA. 2
6. TpuroHomeTpudeckue ypaBHEHUsI 1 HEPABEHCTBA 2
7. TpuroHoMeTpuveckue ypaBHEHUsI 1 HEPABEHCTBA 2
8.CucTeMbl IPOCTEHITNX TPUTOHOMETPUIECKUX YPaBHEHHHA 2
IIpakTHYeckune 3aHATHSA 24
1. Tpuronomerpuueckue GyHKIUU MPOU3BOIBHOTO yIIia, Yncia. PagnanHas u rpagycHas 2
Mepa yria

2. Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHTCHC U KOTAHTEHC YIJIOB O H - 2
o.. DopMyJIbI TPUBEICHMSI

3.Cymma u pa3HocTh cuHycoB. CymMma M pPa3sHOCTb KOCHUHYcOB. CHHYC U KOCHUHYC 2
nBoitHoro  yrina.  ®opmynsl  nojoBMHHOro  yria.  IIpeoOpazoBaHus = cymMmbl
TPUTOHOMETPUUYECKUX (DYHKLUH B IPOU3BEICHHE

4 IlpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKHX (YHKIMHA B TPOU3BEICHHE W 2
NPOM3BEACHUS B CyMMYy. BbIpakeHHe TpUTOHOMETpUYECKMX (YHKLIUN depe3 TaHIeHC
NOJIOBUHHOTO  apryMmeHTa. [IpeoOpa3oBaHuss MPOCTEWIINX  TPUTOHOMETPUUYECKHUX
BBIPAKECHUI

5.006macTe ompeneneHUuss U MHOXECTBO 3HaueHUM QyHKIui. YETHOCTb, HEUYETHOCTH, 2
nepuoAndHOCTh PpyHKIKHA. CriocoObl 3aaHus PYHKIIHIMA

6. Tpuronomerpudeckne GyHKINN, UX CBOHCTBA U rpaduku 2
IpodeccuoHabLHO OPMEHTHPOBAHHOE COIePKAHME

7.0nucanue Npou3BOICTBEHHBIX POLECCOB € TOMOIIbIO TpapuKOB (QYHKIUI 2
8.Mcmonp30BaHNEe CBOWCTB TPUTOHOMETPUYECKHX (YHKIMA B TPOQEeCcCHOHATBHBIX 2
3agadax

9.006parHble TpuroHomerpuyeckre GyHkuuu. MIx cBoicTBa U rpaguKku 2
10.Pemienne  TPUrOHOMETPUYECKUX YPAaBHEHMH OCHOBHBIX THUIOB: MpOCTEHIINE 2

TPUTOHOMETPHUYCCKUEC YPABHCHUS, CBOAAINNUECA K KBaApPaTHBIM, PCIIACMBIC Pa3JIOKCHUEM
Ha MHOKHUTCJIN, OJHOPOOHBLIC.




11.PemieHne TPUTrOHOMETPUYECKUX YPABHEHMH OCHOBHBIX THIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKHE YPAaBHEHUS, CBOASIINECS K KBaJPAaTHBIM, PEIIAEMbIE Pa3JIOKEHUEM
Ha MHOXKMTEJIH, OAHOpoAHbIe. I [pocTeline TpPUroHOMETpUIECKUE HEPABEHCTBA

12 KonTpoabHasi pabora Ne4 2
Pemrenne 3aga4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckne GyHKIUH
Pa3znea S. Conep:kanue y4eOHOT0 MaTepuaJia 8
KomniekcHsblie yncia [Tonsatue xomrekcHoro uncia. ConpskeHHbIe KOMIUIEKCHBIC YHCIIA, MOIYJIb M apIyMEHT
KOMIUIEKCHOro 4yucia. PopMa 3amucu KOMIUIEKCHOTO 4Yucia (reoMeTpuyeckas,
TPUTOHOMETpHUECKasi, anredpamueckas). ApupMeTHuecKue NeHCTBUA ¢ KOMITJICKCHBIMH
yrciaMu.BeIMOTHEHHE pacuyeToB C IMOMOIIBI0 KOMIUIEKCHBIX uucen. [Ipumepsr
MCIIOJIh30BAHMUS] KOMILJICKCHBIX YHCEIL.
Teoperuyeckune 3aHATHS. 2
1.Kommnekcupie yucna. Ilonstiue kommiekcHoro uucia. ConpspKeHHBIE KOMIUIEKCHBIC 2
qHclia, MOAYJIb M apTYMEHT KOMILIEKCHOTO YHCIa.
IIpakTHYeckune 3aHATHA 6
1.dopma 3amuMcu KOMIUIEKCHOTO 4YHclia (TeoMeTpuueckas, TPUTOHOMETpUYecKas, 2
anreOpanyeckast). ApupmMeTudecKre AeWCTBUS C KOMIUIEKCHBIMU YHCIIaMU
2.IlpuMeHeHne KOMITJIEKCHBIX YHCE 2
3.IIpumeHeHe KOMITJIEKCHBIX YHCET 2
Paznen 6. IlpousBoanas|ConepxxaHue yueOHOro MaTepuasa 40

(pyHknun, ee npuMeHeHne

OmnpezneneHue YMCIOBOW TIOCIENOBATEIIBHOCTH M CHOcoObl ee 3amaHusa. CBoiicTBa
YUCIOBBIX  IHOciefoBaresbHOCcTel.  OmnpeneneHue  mpeena  MOCIEA0BaTEIbHOCTH.
Brruucnenue npenenoB mnocnenoBatenbHocTei. [lpenen (yHkuum Ha OGECKOHEYHOCTH.
[Ipenen ¢ynxkuuu B Touke. [Ipupamenue aprymenra. Ilpupamenune gpynkumu. 3anaum,
IPUBOJALIME K TMOHITHIO NPOU3BOAHON. OmnpeneneHne MNPOU3BOJHOW. AJTOpPUTM
OTBICKAHHUS MIPOU3BOIHOM. DopmyJibl muddepeHrpoBaHus. [TpaBuna
muddepennmpoBanus.Onpenenenue CII0KHOM (GyHKIMU. [IpousBonHas
TpuroHomerpuueckux  ¢yukuuil.  IlpomsBognas — cinoxnoit — Qynkuuu.llonsTue
HenpepbiBHOH  ¢yHkuuu. CBoiictBa  HempepblBHOW — (yHkiMH. CBsI3b  MEXIY
HENPEPBIBHOCTRI0O U UG (GEepeHINPYEMOCThI0 (DYHKIUU B TOYKE. AJTOPUTM peIICHUS
HEpaBEHCTB METOJIOM HMHTEPBaJOB.I'€OMETpHUECKUl CMBICI MPOU3BOAHOM (QYHKUIUU —
yraoBod  Ko3(hdUIMEHT KacaTeJbHOM K rpaduky (QyHKIMH B TOUYKe. YpaBHEHHE




KacaTeNbHOU K TpauKy (yHKIHMU. AJTOPUTM COCTaBJICHHS ypaBHEHHS KacaTeIbHOH K
rpaduky Qynknun y=f(x).Ousnuecknii (MEXaHUYECKUH) CMBICT MPOU3BOJHON —
MTHOBEHHAss CKOPOCTh B MOMEHT BpemeHu t: v = S’ (t).Bospacranme u yObiBaHme
(GyHKIIMM, COOTBETCTBUE BO3pacTaHus U YObIBaHUS (YHKIUU 3HAKY IPOU3BOTHOM.
[IonsiTHEe TIPOM3BOAHON BBICIIErO IOPSAKA, COOTBETCTBHE 3HAKA BTOPOM IMPOU3BOIHOMN
BBIIYKJIOCTH (BOTHYTOCTH) (PYHKLIMH Ha OTpe3Kke. 3aJayd Ha MAKCUMyM M MHUHUMYM.
[ToHATHE aCHUMIITOTHI, CIIOCOOBI UX OMpEIeNeHHs. AJITOPUTM UCCIEIOBaHHUS (PYHKUIUU U
mocTpoeHuss ee  rpaguka C  TOMOIIbIO  MHpOu3BOAHOW.  J[poOHO-IuHeHHas
¢bynkuus. VcenenoBanue byHKIIUU Ha MOHOTOHHOCTh u [IOCTPOECHHE
rpadukoB.HaxoxxaeHrne HanOOIbIIEr0 U HAMMEHBIIETO 3HAYeHUH (DYHKUUN, TOCTPOCHUE
rpad¥KOB MHOTOWJIEHOB C HCII0JIb30BAHUEM alllapaTra MaTeMAaTUYECKOr0 aHAJIn3a

Teopernveckue 3aHATHHA

1.ITonsitue mpousBogHONH. DopMyIIbl U npaBuia nuddepeHupoBanus

2.@opmynel quddepennmponanus. [Ipasuna nuddepeHmpoBaHust

3.IIpousBoaHbIe TpUroHOMeTpHueckux GyHkiuil. [IponsBoaHas cioXHON (YHKIIHH

4. I'eomeTprueckuil 1 (GU3NIECKUNA CMBICI IPOU3BOTHON

5.MoHoTOHHOCTb PyHKIMH. TOUKH SKCTpEMyMa

6.MccnenoBanne GyHKIMU C TOMOIIBIO TPOu3BoIHOM. [locTpoenne rpadukos.

7.Haubonbiiee 1 HauMeHbllIee 3HaYeHUs PYHKIIUN

HpaKTuqecm[e 3aHATHSA

1.HenocpenctsenHnoe nuddepeHmpoBanue,

2.I1pon3BoIHBIE CYMMBI, pA3HOCTHU TIPOHU3BEICHHS], YACTHOTO

3.0npenenenue ciaoxHOM ¢yHkuuu. IlpousBojgHas TPUTOHOMETPUYECKUX (YHKLUH.
[IpousBoiHas cioKHOU QYHKIIUU

4.Onpenenenue ciaoxHOM ¢yHkuuu. Ilpon3BojgHAas TPUTOHOMETPUUECKUX (YHKLUH.
[Tpou3BogHas CI0KHON QYHKIMH

S.I1oHsiTHE 0 HENpephIBHOCTU (YHKIIMU. MeTo1 MHTEpBAJIOB

6.'eomerpuueckuii U GU3NUECKUN CMBICI IPOU3BOTHON

7.DU3NYECKUN CMBICI POU3BOIHON B TPO(ECCHOHATBHBIX 3a7a9ax

8.HccrnenoBanme QyHKIMH ¢ TOMOIIBIO Mpon3BoAHOMH. [TocTpoeHne rpadmKoB.

9.UccnenoBanue QyHKIMH ¢ TOMOIIBIO Mpon3BoAHOH. [locTpoeHue rpaguKkoB.

NININININ




IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJIEPKAHUE

10.HaXO)KI[eHI/IC OIITUMAJIBHOI'O pE3yJibTaTa C IMOMOIIBIO HpOHBBOI{HOﬁ B IIPaKTHYCCKUX
3aJadyax

11.HaxoxaeHue onTUMajabHOTO pe3yibTaTa ¢ IMOMOUIbI NPOU3BOJHON B MPAKTUYECKUX
3amadax pyHKIUH

12 . HaxoxJeHre ONTHMAaJIbHOTO pe3ysbTaTa ¢ MOMOIIBIO MPOU3BOAHON B MPAKTHUECKUX
3a1ayax

13.KoutpoabHas padora Ne5
IIpousBoaHas pyHKUMH, ee NPUMEHEHUE

Pasnen 7. MHOrorpaHHUKH H
TeJIa BpalleHust

Coaep:xanue yueOHOro MaTepuaJia

[lonatue wmHororpanHuka. Ero sinemMeHThl: BeplinHbl, pebpa, rpaHu. JluaroHains.
Ceuenue. Brimykiieie u HeBbITyKIIble MHOTOTpaHHUKH. [lonsTHe ipusMel. Ee ocHOBaHus n
O6okoBble rpaHu. Beicota npusmsl. [Ipsmas u HakinoHHas npusma. [IpaBunbHas npusma.
Ee ceuenmne.llapannenenunen, cBoiicTBa MNPSIMOYTOJIBHOTO Tapajienenunena, Kyo.
Ceuenune ky0a, napamrenenunena.llupamuna u ee snemenThl. CeueHHE NHPaMUIBL.
[IpaBmibHas nupamuzga. YceueHHas nupamuga.llmomans O0koBOM U MOJIHOM
MOBEPXHOCTU  MPU3MBI, NUPaMUIbL.CHUMMETPUSI  OTHOCUTENBHO TOYKH, HPSMOH,
wiockoctd. CuMMeTpust B KyOe, napaiienenurene, npusme, nupamuae.CHMMETpus B
NPUPOJIE, APXUTEKType, TexHHKe, B ObITy.IloHATHE mNpaBUIBHOTO MHOTOTPaHHUKA.
CBoiicTBa mpaBWIBHBIX MHOTOTpaHHUKOB. {nnuHAp u ero snemenTsl. CeyeHne NMIMHApa
(mapayuienbHOe OCHOBaHMIO W ocH). PasepTka mmnmuapa.KoHyc U ero 3jaeMeHTHI.
Ceuenne KoHyca (mapajjielbHOE OCHOBAaHUIO W TPOXOJINEe dYepe3 BepIInHY),
KOHHUecKue ceueHus. Pa3BepTka koHyca.YceueHHbI KoHyc. Ero obpasyromas u BbIcoTa.
Ceuenue yceuennoro konyca.lllap u cdepa. Bzammuoe pacnonoxenue cdepsl u
wiockoctu. Cevenue mapa, cdepol.llonsatue o0 obOveme Ttema. OOvem Kkyba u
MPSIMOYTOJIBHOTO Mapajutesnenumnenaa. O0beM mpu3Mbl U ITHHApa. OTHOIIEHHE 00HEeMOB
noo0HBIX Ten. ['eomerpuueckuil cmbicn ompenenutens 3-ro  nopsaka.O0beMsl
nupamMuabl M KoHyca. OO0beM mapa. Ilnomanu moBepxHoctel Ten.lcnonb3oBaHue
KOMOMHAIMI MHOTOTPaHHUKOB U TEJI BPAIIEHHUs B IPAKTHKO-OPUEHTHPOBAHHBIX 33/1auaX.
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Teoperuyeckue 3aHATHS

18

1.IlonsitTnie MHoOrorpaHHuka. Ero sjaeMeHThI: BepLIMHBI, peOpa, rpaHu. JluaroHais.
Ceuenue. Boimykiible 1 HEBBITYKJIbIE MHOTOTPaHHUKH




2.Ilpusma, ee cocraBismone, ceueHue. [lpsmas 1 npaBuiIbHas IPU3MBI

3.IMupamuna u ee snementsl. Ceuenue nupamuisl. [lpaBunpHas nupamuaa. YceueHHas
nupamua

N

4.CummMmeTpus B KyOe, mapajiesienuresie, mpusme, mupamuie

5.Hununap, ero cocrasiusonme. CeyeHue MWIMHAPA

6.Komnyc, ero cocrapusronue. CeueHne KoHyca

7.1ap u chepa. Bzaumuoe pacnomnoxenue chepsl u miaockoctu. Cedenue mapa, chepsl

8.ITousarue 00 00beMe Tena. OTHOLIEHHE 00BEMOB ITOJO0OHBIX TEI

9.00beMBl ¥ IJIONIAU IOBEPXHOCTEH Tell

NI NIDNNINIDN

HpaKaneCRue 3aHATHUSA

1.IMapannenenunen, kyd. Ceuenue ky0a, nmapaiienenumnena

2.ITnomaap GOKOBOM U TIOJTHOW MOBEPXHOCTH IPU3MBI, TTHPAMUIBI

3.IlpaBubHBIE MHOTOTPAHHUKH, UX CBOICTBA

4.YceueHHblil KoHyc. Ero obpasytomias u Beicota. CedeHHne yceueHHOro KoHyca

S.ITonsatue 06 odveme Tena. OO6beM kyOa U MPSMOYroJIbHOTO mapasuienenunena. Oobem
npu3Mbel U munuHApa. OTHOIIEHHE O00BEMOB MOJOOHBIX Tel. ['eoMeTpuYecKHil CMBICT
ompeAenuTeNs 3-ro mopsiaKa

NN NN

6.KOM6I/IH8.I_II/II/I MHOT'OT'PAHHUKOB U TEJI BpAIICHUA

7.KoMOnHa1Mu MHOTOIpaHHUKOB U T€J BPaLIeHUS

8.I'eomeTprueckrie KOMOMHAIMH Ha TIPAKTHKE

9.Mcnonb3oBanue KOM6I/IH3HI/II>’I MHOT'OTPAHHUKOB W TCJI BpallCHHUA B IMPAKTHKO-
OpPUCHTHUPOBAHHBIX 3a/[a4aX

NN NN

10. KontpoabsHasi padora Ne6.
MHOrorpaHHMKH U TeJia BpalleHust

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE

11.ITpumeps! cummeTpuii B mpodeccuu

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

13.CummMmeTpus B IpUpPO/IE, APXUTEKTYPE, TEXHUKE, B OBITY




14.Konyc, ero cocrasisomue. CeueHne KoHyca

N

CamocrosiTesibHAasi padoTa(MHANBHUAYAJIbHBIE IPOEKTHI) 4
Coaep:xxanue yueOHOIro MaTepHaJia 14
3ajaya O BOCCTAaHOBJCHUM 3aKOHA JBI)KEHHS IO H3BeCTHOM ckopoctu. llonsarue
Paznen 8. IlepBooOpa3Has uaterpupoBanus. O3HAKOMIICHHE C MOHATHEM HMHTETpaJIa U MePBOOOPa3HOM 1 (DYHKIIMH
(¢pyHKuMHu, ee NpUMEHEHHE y=f(x). Pemenue 3amau Ha CBsA3b MEPBOOOPA3HON M €€ TNPOU3BOIHOH, BBIUMCIICHHUE
nepBooOpasHor it JaHHOM  ¢yHKuuMu. Tabmuma dopmyn maiig  HaXOXKICHHS
nepBooOpa3HbIx. M3ydyeHue npaBuia BHIYUCICHHS TIEpBOOOpa3HOM.3a1auu, MPUBOISAIINE
K TMOHSATHIO ONPEIEICHHOTO HMHTErpajga — O BBIYUCICHUU IUIOIIAIM KPUBOJIUHEHHOMN
Tpameuuu, O  IepeMelleHMU  TO4Yku. IloHsATHME  ompenenéHHOro  MHTErpasa.
I'eomeTrpuueckuit u (U3MUECKHII CMBICT ONpPENENIeHHOTo wuHTerpaia. Popmyna
Herorona— Jleiitonuna.llonsiTue HeomnpeneneHHOro MHTErpana.l'eoMeTpruuecKkuii cMbICT
ONpENEICHHOr0  MHTerpana.l’eoMeTpuueckuii  CMBICI  ONPENEICHHOTO  MHTErpaia.
@®opmyna Heiorona - JleiiOnuma. Pemenue 3amad Ha TpUMEHEHHME WHTETpajia s
BbIUMCICHHUS (pu3myeckux BenuuuH u 1wiomianei.IlepBoobpasnas ¢dynkuuu. I[IpaBuna
HaXOXKJIeHHUS NepBooOpa3HbiX. Ee npumenenue.
Teopernueckue 3aHATHS 8
1.IlepBooOpa3znas ¢pynkiuu. [IpaBuna HaxoXaEHUS IEPBOOOPAZHBIX 2
2.IloHsiTHE HEONPEIeIEHHOTO U ONPEIeIEHHOT0 HHTerpaia 2
3.ITnomans kpuBoMHEHHOM Tpanerun. @opmyna HeroTona — Jlelibauma 2
4.I'eomeTpruecKUil CMBICT ONPEEICHHOI0 MHTEerpaia 2
IIpakTH4eckue 3aHATHSA 6
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COePKAHME 2
1.T'eomeTpudeckuii cCMBICHT onpeeeHHoro narerpaina. ®opmyna Herotona - Jleitbnuna.
2.Pemenuie 3a7a4 Ha MpUMEHEHUE WHTETpasia JJisl BEIUMCICHUS (U3MUECKUX BETHYUH U 2
IIomanaeu
3.KonTpoabHas paéora Ne7. 2
ITepBooOpa3Has pyHKINH, e IPUMEHEHUE
CamocrositeabHas padora(UII) 2




Pa3nen 9.Crenenu u KOpHH.
Crenennasi pyHKIHSA

Coaeprxanue yueOHOro MaTepuasa

[ToHsiTHE KOpHS N-O CTENEHU U3 IEUCTBUTENIBHOrO uncia. OyHkius y=\/(n&x) ux
cBoiicTBa u rpaduku. CBoHCTBa KOpHA n-0ii crenenu. .[IpeobpazoBanus
UppalMOHANIbHBIX BhIpaxkeHuil.[IoHsTHE cTeneHu ¢ T00bIM paliioHaTbHBIM
nokaszareneM. CteneHHble (yHKIIMU, MX CBOMCTBA U TpaduKi. PABHOCHIIEHOCTh
UppalMOHATILHBIX YpaBHEHUI U HepaBeHCTB. MeToibl Ux peuienus. Pemenue
UpPpaLMOHAIIBHBIX YPaBHEHHUI U HEPABEHCTB

14

Teoperuueckune 3aHATHS 4

1.Crenennas (yHKIuS, €€ CBOICTBA 2

2.CBOICTBA CTENEHU C PALIMOHAIIBHBIM U JACHCTBUTEIbHBIM I10KA3aTEIIIMU 2

IIpakTHYecKne 3aHATHS 10

1.TToHsTHE KOPHS N-0if CTEIEHH U3 AeHCTBUTEIbHOrO uncia. OyHkmud y=V(n&Xx) nx 2

cBoiicTBa u rpacduku. CBoWCcTBa KOPHsI N-Oi CTEHEHH

2.ITpeoOpa3oBanue UPPATMOHAIBHBIX BHIPAKCHHUN 2

3.Penienue uppanoHaJIbHBIX YpaBHEHHUH U HEPAaBEHCTB 2

4.PaBHOCUIIBHOCTh UPPALMOHATIBLHBIX YPABHEHUI U HEPABEHCTB. METO/Ibl UX pEILICHNUS. 2

Pernienue uppalmoHaibHbIX YPABHEHUI U HEPABEHCTB

5.KontpoabHas padora Ne8. 2

Crenenu u kopHu. CreneHHass pyHKOus.

CamocrositesbHas padora(UII) 2
Paznen 10. [lokazatenbnas | Coaep:kanue ydueOHOro Mmarepuasia 14
pyHKIUA CreneHnp ¢ MPOU3BOJIBHBIM JEHCTBUTENBHBIM NOKa3areneM. OnpenencHue

MoKa3areabHON (PYHKIUH, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM

noka3zaTeabHON QyHKIuH. Perienne nokazaTenbHbIX YpaBHEHHH (QyHKIIMOHATBHO-

rpaduueckuM MeToJoM. PelieHne nokasaTenbHbIX ypaBHEHUI METOOM YpaBHUBAHHUS

rokaszartesiei, MeTo10M BBeJICHHsI HOBOW IIEpEMEHHOM, (QyHKIIMOHAIbHO-TpaprUeCcCKUM

MeTo1oM. Pemienne nokasarenbHbIX HepaBeHCTB. PeleHre cuctemM nokasaTenbHbIX

YpaBHEHUH.

Teopernueckue 3aHATHS 4

1.Iloka3arenbHas QyHKIHS, €€ CBOWCTBA. 2

2.Penienue nmokasaTeNbHBIX YpPaBHEHHH U HEPABEHCTB. 2

IIpakTnyeckue 3aHATHSA 10

1.Crenenb ¢ Npou3BOJIbHBIM JIEHCTBUTENbHBIM NOKa3aTesneM. OnpeaeneHue 2




MoKa3aTeabHON (QYHKIUH, ee CBOICTBa U rpaduk. Pemenue nokazaTenbHbIX ypaBHEHHHA
(YHKIHOHATBHO-TPAQUUECKHUM METOOM.

2.Pemienue noka3aTelbHBIX YPaBHEHHI METOJAOM YpPaBHUBAHUS ITOKa3aTeNed, METOJJ0M
BBEJICHUS HOBOM NEepEeMEHHON, (YHKIIMOHAIBHO-TPA(QUUECKHM METOAOM.

3.Pemienue nmokasarenpbHBIX HEPABEHCTB

4.Cuctembl IOKa3aTEJIbHBIX YpaBHEHUN

5.KourpoJubHasi pabora Ne
IlokazaTenbHast GyHKIUA

CamocrositeabHas padora(UIl)

Pazpnen 11.
Jlorapudmesi.
Jlorapudpmuueckas
pysxkuus

Conep:xanue yueOHOro MaTepuaJia

Jlorapudm yucna. JlecaTHYHBINA U HaTYypaIbHBIN JorapudMel, yucio e.CBoiicTBa
norapudmoB. Onepanus gorapudmuposanus.JIorapudpmudeckas GyHKIHS U ee
cpoiictBa.llonsTie norapudmuueckoro ypaBuenus. Onepanus noreHuupoBanus. Tpu
OCHOBHBIX METO/Ia PEUICHUSI IOTapU(PMUUECKUX ypaBHEHUI: (PYHKIIMOHAIbHO-
rpaduyecKkuii, METO ] MOTEHIIMPOBAHUS, METO/ BBE/ICHUSI HOBO NEPEMEHHOIA.
Jlorapugmuueckie HepaBeHCTBA. AJITOPUTM PEIICHHSI CUCTEMbI YPaBHEHHIA.
PaBHOCUIIBHOCTB TOrapupMUUECKUX ypaBHEHUN 1 HepaBeHCTB.I [puMenenue
norapudma. Jlorapudmuueckas cnupaib B npupoje. Ee matemaruueckue cCBOMCTBA,

24

Teopernyeckue 3aHATHS

1.Jlorapudm gucina. JlecITUUHBIN U HaTypaIbHBIN JIOrapu(MBbl, YUCIIO €

2 Jlorapudmuueckast QyHKIMS U ee CBOICTBa

3.Pemenune norapuMuUecKuX ypaBHEHH U HEPABEHCTB.

NININO®

HpaKaneCKne 3AHATHUSA

[EY
(00]

1.Jlorapudm uncna. JlecATUUHBIA M HATYpaJIbHBIN JIOrapu (MBI, YUCIIO €

2.Cgoiicta jorapudmos. Onepanus gorapuGMUPOBAHHSL.

3.CaoiictBa norapudmon. Onepanus JorapuGMupoBaHusL.

4.Jlorapudmuueckas QyHKIHUS U €€ CBOHCTBA

5.Pemenne norapugmMuueckux ypaBHEHUH pa3IMUHbBIMU METOIAMHU.

6.Pemienue norapupMuuecKue HepaBeHCTB.

7.ANTOPUTM peUIeHHUs] CUCTEMBbl ypaBHEHHIl. PaBHOCHIBHOCTH JOrapuMUUYECKUX
YpaBHEHUI U HEPABEHCTB

NINININIDNIDNIN

ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IePKAHUE

8.Ilpumenenne  yorapudma. Jlorapudmudeckas crnupanb B mpupome. Ee




MaTeMaTUYECKUE CBOMCTBA.

9.KonTposabHasi padora Nel(
Jlorapudgmunueckas GpyHKIUs.

CamocrositesabHas padora(UII)

S

Paznea 12.
Muo:xecTBa. JJIeMEHThI
Teopuu rpagos

Conep:xanue yueOHOro MaTepuaJia

[Tonstne MuoxecTBa. ITonmuo)kecTBO. Onepanuu ¢ MHOkecTBamu.Oneparuu ¢
MHOKecTBaMu. Pemienne npukinaaaeix 3aaad. llonstue rpada. Cesi3ubiii rpad, aepeso,
LUKJI Tpad Ha MIOCKOCTH.

oo

TeopeTnyeckue 3aHATHSA

1.MuoxectBa. [TonmaOo)ecTBO. Oniepaiiiu ¢ MHOKECTBaMH.

N

IlpakTH4YecKue 3aHATHSA

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOB CoACpPKaHUEC

1.0nepaum1 C MHOKeCTBaMH. PelieHue IMPUKIAAHbIX 3aa4

2.ITonsatue rpada. Csi3HbI Tpad, aepeBo, MUKI rpad Ha MIOCKOCTH

3.KontpoabHas padora Nell.
MHuoxecrBa, I'padgbl 1 MX IPUMEHEHHE.

Pa3nea 13. DemeHTbI
KOMOUHATOPHUKH,
CTATHCTHKHU U TEOPHH
BepPOsAATHOCTEM

Conep:xanue yueOHOro MaTepuaJa

[TepecTanoBku, pazmenienusi, coueTanusi. COBMECTHbIE U HECOBMECTHBIE COOBITHS.
Teopembl 0 BEpOSITHOCTH CyMMBI COOBITHIA. Y CIIOBHAsE BEPOATHOCTh. 3aBUCUMBIE U
HEe3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH MPOU3BEICHUS
coOBITHIA.OTHOCUTEIBHAS YACTOTa COOBITHS, CBOMCTBO €€ YCTOMUHUBOCTH.
Craructuueckoe onpeneneHne BeposTHoCTH. O1eHKa BEPOSITHOCTU COOBITHS. Buib
cily4yaiiHbIX BennuuH. OnpeneneHue AUCKPETHON ClydailHOW BEJIMYMHBI. 3aKOH
pacnpeeneHns: AMCKPETHOM CIy4yallHOW BEJIMYUHBI. Ee unciioBbie
xapakTepucTuku. Bapuanyonssiii psia. [loauron yactor u rucrorpamma.
CrartucTrueckue XxapakTepUCTUKH pssia HaOmogaeMbIx JaHHBIX [ lepBuunas o6paboTka
cTaTucTUYeCcKuX MaHHBIX. [ paduueckoe ux npeacrasienue. HaxoxaeHue cpeaHux
XapaKTEPUCTHK, HAOIIOAAEMbBIX TaHHBIX.

14

Teopernyeckue 3aHATHS

1.0OcHoBHble NOHATHS KOMOMHAaTOpUKH.IlepecTaHOBKH, pa3MeleHH ], COUeTaHusl.

2.CO6BITI/IG, BCPOATHOCTDH coObITHs. CIIO)KEHHE U YMHO>XKCHUC BCpOHTHOCTeﬁ

3.JluckpeTHas ciydaiiHasi BeIMUMHA, 3aKOH €€ pactpeaeTICHHs

4.38.I[211H/I MaTeMaTU4YeCKON CTaTUCTHUKHU. BapI/IaLII/IOHHHﬁ pAA. Ilonuron dyacTor u

NINININ|OO




TUCTOIpaMma. CraTtucTHYEeCKHUE XAPAKTCPUCTHUKHU PAaa Ha6JIIOZ[aeMBIX JaHHBIX

IIpakTnyeckue 3aHATHS

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHH()e CoAcCpKaHue

1.BeposTHOCTE B mpodecCHOHATBHBIX 3a1adax.OTHOCHTENbHAs YacToTa COOBITHS,
CBOMCTBO ee ycroWumBocTH. CTaTHCTHYECKOE OIpeneneHHe BeposTHOcTH. OreHka
BEPOSITHOCTH COOBITHS

2.CocraBnenre Tabnauiy W jauarpaMM Ha mnpaktuke. [lepBuunas o0paboTka
CTaTHCTUYECKUX JaHHBIX. ['paduueckoe uX mpeacraBieHue. HaxokIeHue CpeaHux
XapaKTEPUCTHK, HAOIIOAAEMBIX JIAHHBIX.

3.KontpoabHasi padora Nel2
DJIeMeHThl KOMOMHATOPUKH, CTATUCTHKH M TEOPUHU BEPOSAITHOCTEI.

CamocrositesbHas padora(UIl)

Paznen 14. YpaBHenusi u
HepaBeHCTBAa

Coaep:xanue yueOHOro MaTepuaJia

PaBHOCUIIBHOCTB YpaBHEHMH U HepaBeHCTB. OnpeneneHusi. OCHOBHbIE TEOPEMBI
PaBHOCWIIBHBIX I€pEX0JlaX B ypaBHEHUSAX U HepaBeHCTBax. OOIIMe METOIbl PELICHUs
YpaBHEHHIA: IEPEX0 ] OT PaBeHCTBA (PYHKIMH K paBEHCTBY apTyMEHTOB IS
MOHOTOHHBIX (DYHKIIMI, METOJ Pa3JI0’KEHHsI HA MHOKUTEJIM, METO/ BBEJICHUS HOBOM
MepeMEHHOH, PyHKIIMOHAIbHO-Tpaduueckuii Mmeroa.OO0IIre MEeTO bl peIIeHUs
HEpPaBEHCTB: MEPEX0/] OT CPABHEHUs 3HAUEHUI (PYHKIMI K CpaBHEHUIO 3HAUEHHH
apryMEHTOB /I MOHOTOHHBIX (DYHKIIMH, METO/ UHTEPBAJIOB, PYHKIIMOHAIBHO-
rpaduueckuit meron. I'paduyeckuii MeTo pereHust ypaBHeHUN U
HepaBeHcTB.Onpenenenue Moayis. Packpeitrie Moayis o onpenenenuto. [Ipocreitmme
YPaBHEHUS U HEPABEHCTBA C MOAyJeM. [I[puMeHeHe paBHOCUIIBHBIX TIEPEXO/IOB B
OTIpe/IeNIEHHBIX TUIIAaX YPaBHEHUI U HEPABEHCTB ¢ MOJ1yJIeM.3HAKOMCTBO C ITapaMeTpOM.
IIpocreiimme ypaBHEHUsI U HEPABEHCTBA C ITapaMeTpoM.Perienne TeEKCTOBBIX 3a7a4
npodeccuoHanbHOro cofepxanust. OOIIe METO/IbI PEIIeHHs] YpaBHEHUN. Y paBHEHUS U
HEPABEHCTBA C MOJYJIEM U C MMApaMETPaMHU.

24

Teopernueckue 3aHATHS

1.ypaBHCHI/I$I 1 HCPABCHCTBA C MOJAYJICM.

2.YpaBHEHVsI 1 HEPABSHCTBA C MMapaMeTpaMu

NN

IIpakTuyeckue 3aHATHS

1.PaBHOCHJIBHOCTH YpaBHEHUH 1 HepaBeHCTB. OOIIMEe METOIbI PELICHHUS

N

2.I'padrueckuii METOJI pelIeHus] YpaBHEHHIA.

N




3.I'paduueckuii METOJI pelIeHUs] YPABHEHUH U HEPABEHCTB

4.Onpenenenue wmonyns. PackpelTie wMonyns 1o ompeaeneHuro. I[lpocreiimme 2
ypaBHEHHS U HEpaBEHCTBA ¢ MojayieM. lIpuMeHeHHe paBHOCWIBHBIX ITEPEXO/OB B
OIpe/IeNICHHBIX TUIAX YPaBHEHHUI U HEPABEHCTB C MOAYJIEM
5.3HaKoMCcTBO ¢ napameTrpoM. [Ipocrelimue ypaBHEHUS] M HEPaBEHCTBA C IAPaMETPOM 2
6.3nakomcTBO ¢ mapamerpoM. [Ipocreiinue ypaBHEHUS] M HEPaBEHCTBA C IapaMeTpOM 2
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE
7.Penienue TeKCTOBBIX 331a4 MPO(PECCHOHATBHOTO CONEPIKAHUS 2
8.Pemenue TekCTOBBIX 337124 MPO(hEeCCHOHATEHOTO COCPIKAHUS 2
9.Pemienne TeKCTOBBIX 337a4 MPO(ecCHOHATBHOTO COAePKAHUS 2
10.00mume mMetoabl peuieHUs ypaBHEHHH. YpaBHEHHS M HEPaBEHCTBA C MOAYJIEM U C 2
napaMeTpamH.
IIpomexyTouHas Jk3ameH B1-oM u 2-0M ceMecTpe 22
aTTecTaius
Hroro 324
TeopeTHYecKHne 128
13 158
CamocrositesbHas padora (UII) 16
IIpomexyTouHas aTTeCTALMA 22

JJ1s1 XapaKTepUCTHKH YPOBHSI OCBOCHHA Y4e0OHOr0 MaTepuaia HCIOIb3YIOTCS CJIeAyomue 0003HAYeHHU A

1 - o3HaKkoMuUTeIbHBIN (Y3HABAHUE PaHee H3YUYEeHHbIX 00beKTOB, CBOHCTB);

2 - penpoAYKTUBHBI (BbINOJIHEHHUE 1eSITeJIbHOCTH 10 00pa3iy, HHCTPYKIMH UJIH N0/l PYKOBOICTBOM);

3 - NPOAYKTUBHBIN (IJIAHMPOBAHHE U CAMOCTONATEIbHOE BbINOJIHEHNE eATeIbHOCTH, PellleHre MPoOJIeMHBIX 3a/1a4).




3. YCJIOBUS PEAJIN3AIIMUA ITPOTPAMMBI YYEBHOM U CHUILIMHBI
IJIL.OIMATEMATHKA

3.1. TpeOoBaHus K MaTepHAJIBLHO-TEXHHYECKOMY 00ecneYyeHH 0

Peamuzarust  yuyeOHOM  OUCHMIUIMHBI — TpeOyeT Hajauums  ydeOHOro KaOWHETa
MaTeMaTHYECKUX JUCLUIUINH.

OobopynoBanue y4eOHOTr0 KaOuHeTa:

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

- CHEIHMATM3UPOBAHHOE MTPEIMETHOE OCHAIIICHHE;

- TEXHUYECKUI cpesicTBa OOyUEHHUs U OPITEXHHUKA;

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

- CIPaBOYHUKHU, METOINYECKUE TIOCOOUS, CIICIIMAIbHAS JIUTEPaTypa.

Harasannie mocoous:

1. Tpuronomerpuieckasi OKpy>KHOCTb.

2. Tabnwuiia MpOU3BOIHBIX.

3. Tabnauna UHTErpasoBs.

4. JlepeBsHHbIE, METANINYECKUE T€OMETPUIECKIEPUTYPHI.

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.: Dopywm, 2018. - 544 c. - OBC «Znanium.com» -  Pexum
nocryma:http://znanium.com/catalog/product/967862

JIOTIOTTHUTETHHBIE HCTOYHHUKH:

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

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

3. MaremaTtuka B mpumepax W 3agayax. 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.


https://book.ru/book/929528
http://znanium.com/catalog/product/967862
http://www.iprbookshop.ru/49604.html
http://www.iprbookshop.ru/35494.html
http://www.iprbookshop.ru/35495.html

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

IHNJ.0OIMATEMATHUKA

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, i 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  BUIOW3MCHEHHU

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

A0ImyCKas 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
MPaKTAYECKUX 3a/1aY,

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:

- pemarb paluroHalIbHbIE,
MoKa3zaTesbHbIe,  Jiorapudmudeckue,
TPUTOHOMETPUYECKHUE ypaBHEHUS,
CBOJSIINECS K JINHENHBIM 51
KBaJpaTHBIM, a TaKKe AaHAJIOTHYHbIC
HEPaBEHCTBA U CUCTEMBI;

- HCIIOJIb30BaTh TpapHUUECKHil METOo.
pelieHusl ypaBHEHH 1 HEPaBEHCTB;

-  u3o0pakaTh Ha  KOOPIWHATHOU
IJIOCKOCTH  pELIEHUs  ypaBHEHUH,
HEPAaBEHCTB U CHCTEM C JBYMs
HEU3BECTHBIMU;

- COCTaBJISITh W peUIaTh YpaBHEHHS U
HEpaBEHCTBA, CBA3BIBAIOLIUE
HEU3BECTHBIC BEIMYMHBI B TEKCTOBBIX
(B TOM yucIie MPUKIIATHBIX )
3a/1a4ax.1CIo0JIb30BaTh
MpuOOpEeTEHHbIE 3HAHUSA W YMEHHS B
MPaKTUYECKOU JIEeATETbHOCTH u
MOBCEHEBHOW KU3HU:

I TIOCTPOCHUST M HCCIIEIOBaHUSA
MPOCTENIINX MaTEeMaTUYECKUX
MOJICIIEN.

O1neHkKa «OTJIMYHOY BBICTABIISETCS
oOyyJaroiemMycsi, €ciii OH IrI1y00oKO
U TPOYHO YCBOWJ IMPOTPAMMHBIN
MaTepHual Kypca, UCUEpIIBIBAIONIE,
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
Pa3HOCTOPOHHMMHU HAaBBIKAMU 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 JeTajeil, 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,

- BBIYMCIIATH B IPOCTEHIIMX CIy4asx
BEPOSTHOCTH COOBITUH Ha OCHOBE
rojicueTa yucna
HCXOJI0B;UCII0NIb30BAaTh
MPUOOPETEHHBIE 3HAHUS M YMEHHS B
MPaKTUYECKON JIeSITEIIbHOCTH u
[IOBCEIHEBHOM KU3HHU!

JUIS  aHallu3a pealbHbIX UYHCIIOBBIX
JAHHBIX, IPEJICTaBICHHBIX B BUJE
Jauarpamm, rpauKoB;

aHanu3a uH(popMauu
CTaTHUCTUYECKOTO 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, CBOOOTHO
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, eclii OH TBEPJIO
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

pue€MaMi UX BBITTIOJIHCHUSA
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
I10CJIEI0BATEbHOCTH B
U3JI0KEHUHU IIPOrPaMMHOTO
MaTepuana, HCIIBITHIBAET

3aTpyJHEHHUs] TPU  BBIIOJIHEHUU
MPAKTUYECKHX 3a71a4;

OIICHKA «HEYIOBJIETBOPUTEIHHOY
BBICTABIISICTCSL 00yUaIOIMEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIHLHON
9acTH MPOrPaMMHOTO MaTepHalia,
JIOTTYCKaeT CYIIECTBEHHbBIE
OIIMOKHU, HEYBEPEHHO, C
OO0JIBILIMMH 3aTPYAHEHUSIMU
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 CTepeOMETPUYECKUE
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;

WCIIOJIB30BaTh 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
MOBEPXHOCTEN 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
npueMamMu BBITTOJTHEHUSI

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/I‘-IeCKI/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
IIPaBUJIbHbIE (bopMyIUpPOBKH,
HapyLICHUs JIOTUYECKOU
MOCJIEA0BATENBHOCTH B
U3JI0KEHUU IIPOrPaMMHOTO
Mmarepuaina, UCIIBITHIBAET

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

OIIEHKA «HEYJIOBJIETBOPUTEILHOY»
BBICTABJISIETCS 00yJaromeMycs,
KOTOPBIN HE 3HAET 3HAUUTEIBHOM
YacTH MPOrpaMMHOIr0 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 H
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 paboueit mporpammbl aucuuiumebl [1/1.01MaTtemaTtnka npoBOAMTCS TpHU
peanu3alMM  AJAaNTHBHOM  00pa3oBaTeNbHOH MPOrpaMMbl — TPOTPAMMBI  MOJATOTOBKH
CIIECLIMAIIMCTOB CpeAHero 3BeHa 1Mo crenuanbHocTu23.02.01 Opranuzanusi NEepeBO30K U
yIpaBjIeHUE HA TPAHCIIOPTE B LIEIAX OOECIIEUEHUs MpaBa MHBAIMIOB U JIML C OTPAHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsSI Ha TMOJy4YeHHE Mpo(ecCHOHATBLHOTO 00pa3oBaHus, CO3JaHUs
HEOOXOAUMBIX /ISl TIOJTYYEHHUS! CPEAHEro Mpo(ecCHOHAILHOTO 00pa3oBaHUs yCIOBUH, a TaKKe
o0OecrieueHUs JOCTHXKEHUA OOy4aloUIMMHCS WHBAIMIAMU M JIMIAMU C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI pPe3y/IbTaTOB (POPMUPOBAHUS MPAKTHUECKOTO OTIBITA.

Oobopyoosanue yuebHo20 Kabunema mMamemMamuKuoOna 00y4arOwuxca ¢ pa3iuiHblmMu
eudamu 02panHuieHus 300p06ui.

Ocnamenue  ydeOHOro  kaOuHeTa  MATEeMATUKUAOKHO  OTBEYaTh  OCOOBIM
00pa30BaTeNbHbIM HOTPEOHOCTSIM OOYYAIOIIMXCS HWHBAJIWAOB M JIML C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3710pOBbsi. KaOWHETHOMKEeH ObITh OCHAIeH O0OpYJOBaHHEM U y4EOHBIMU
MECTaMHM C TEXHMUYECKHMHU CPEICTBAMHU OOy4YeHHS Ijisi OOydyaroluuxcs ¢ pasIMyHbIMU BHUJIAMHU
OTpaHUYEHUH 37J0POBbSI.

Kabuner, B KOTOpoM 0O0yd4aloTcs JHMIAa C HApPYHOIEHHEM ClyXxa JOJDKEH OBITh
000py/I0BaHPAINOKIACCOM, KOMIBIOTEPHON TEXHUKOH, ayIMOTEeXHUKOH, BUIACOTEXHUKOMH,
ANIEKTPOHHOMU JOCKOW, MyJIbTUMEIUNHON CUCTEMOM.

Jnsa  cnaboBumsmmx OOydalOIIUXCS B KaOMHETENPEeayCMAaTPUBAIOTCA  MPOCMOTP
yIaJeHHBIX OOBEKTOB INpHU IIOMOIIM BUJCOYBEIMUYUTENIEH I YIAAJIEHHOTO IPOCMOTpA.
Hcnonw3oBanue bpaiineBckoil KOMIBIOTEPHONW TEXHHKH, OJJIEKTPOHHBIX JIyM, MpPOrpamMm
HEBU3YaJbHOTO JOCTyNa K HMH(OpMAIMM, TEXHUYECKUX CPEICTB NpUeMa-Tiepenadn ydeOHOM
uH(pOpMaIUU B JOCTYIHBIX (hopMax.

Jlia oOyyarouuxcs ¢ HapyIlIeHHEM OINOPHO-ABUIaTENIbHOIO ammapara KaOMHET JOJIKEH
ObITH 000PYIOBaH MEPEBIKHBIMU PETYIUPYEMBbIMU apTaMU ¢ UCTOYHUKOM ITUTAHUS.

BrlmieykasaHHoe OCHallleHHE YCTaHaBIMBAaeTCs B KaOMHETENPU HAIMUYUU OOYyYaIOLIUXCsI
[0 aJanTUPOBAHHOM 00pa3oBaTEIbHON HpOrpaMMe C Y4eTOM HMMEIOLIErocs TUIa HapyIIeHUH
37I0POBBS Y 00yUar0IIerocs.

Hugpopmayuonnoe u memoouueckoe obecneuenue 00yuaouuxcs

JlocTynn K MHPOPMAIIMOHHBIM M OMOIMOrpapuyeckuM pecypcam, yKa3aHHbIM B M. 3.2.
paboueil mporpaMmbl, T0JKEH OBITh MIPEJCTaBICH B OpPMax, aJalTHPOBAHHBIX K OrpaHUUYEHHSIM
3/10pOBbsl 00YYaIOIIMXCSl MHBAJIUIOB U JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSI:

Jlnist 1 ¢ HapyLIeHUsIMU 3peHus (He MeHee OJTHOTO BUA):

- B Ie4aTHOM (hopMe yBEJIMYEHHBIM HIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina;

- B IeyaTHo# popme Ha si3bike bpaiins.

JInst AL ¢ HapyIeHUs MM CITyXa:

- B IEYaTHOH (opme;

- B (popMe 3IeKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEeHUsIMHA OTIOPHO-/IBUTATENIBHOTO anmnapara (He MeHee 0JTHOTO BUIA):

- B Ie4aTtHoO (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

JUnist U1 ¢ HepBHO-TICUXUYECKUMH HapyIIEHUSMH (PacCTPOHCTBO ayTHUECKOTo CHEKTpa,
HapyIlIeHUEe ICUXUUECKOT0 pa3BUTHsI) (HE MEHEE OJTHOTO BUA):

- HCIIOJIb30BAHUE TEKCTA C WIUTFOCTPALIUSMU;

- MyJIbTUMEIUNHBIE MAaTEPUAIBL.



Bo BpeMs caMOCTOSTENbHON NOATOTOBKM OOYYaIOIIMECS WHBAIUABI M JHLA C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI JIOJDKHBI OBITH OOECIIEYEHBI JOCTYNOM K CETH
Nurtepner.

Dopmbl U MemoObl KOHMPOTIA U OYEHKU PE3Y1bMmaAmog 00yueHus

[Tpumensemble npu peanu3anuu paboueit pOTPaMMBbI JMCIUTIUTHHEI
C0O0.02.01MatematukadopMbl ¥ METOJBl KOHTPOJSI MPOBOIATCS C YYETOM OTPAHUYCHUS
3JI0POBBS 00YHAFOIIIXCSL.

Llenpto TEKYIIEr0 KOHTPOJS SBISIETCS CBOCBPEMEHHOE BBISBICEHHE 3aTPyAHEHUH U
OTCTaBaHHsI OOYyYAloOIIETOCs C OrPAaHWMYCHHBIMH BO3MOXKHOCTSMH 37I0pOBbSI M BHECEHHE
KOPPEKTHBOB B Y4EOHYIO JESITEIHHOCTD.

dopma NPOMEKYTOYHOH aTTeCTallMM YCTAHABIMBACTCS C YYETOM HWHIUBHIYaIbHBIX
NCUXO(PHU3MUECKUX OCOOCHHOCTEH OOy4aromuxcs WHBAJIMIOB M JIMI C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbsl (YCTHO, NMUCBMEHHO Ha Oymare, MHCBMEHHO Ha KOMIIBIOTEpE, B
¢dopme TECTUPOBAHUS U T.II.).

[Tpu npoBeneHNN TPOMEXYTOYHOM aTTECTAIIMK 00yJaromeMycs MPEJOCTABISETCS BPEMS
Ha TOATOTOBKY K OTBETY, YBEJIWYEHHOE He Oojiee 4eM B TPH pa3a YCTAHOBIEHHOTO JIJIs
HOATOTOBKH K OTBETY 00yYarOIMMCsl, HE MMEIOIIUM OTPaHUYCHHUN B COCTOSIHUH 3/JOPOBBSI.



6. JUCT BHECEHHBIX U3MEHEHUI

JlomosiHeHns1 M U3MeHeHHsI B padoueii mporpamMmme

3a 20/20y4e6nblii roa

B pa6ouyto nmporpammyl1/l.01MaremaTrka

o crennaabaoctrn23.02.01 Opragu3anus epeBo30K U VIIPABIEHNUE HA TPAHCIIOPTE

BHOCATCA CICAYIOIHNUE TOIMOJIHEHUA U U3BMCHCHUA !

JlomnonHeHNs U U3MEHEHUS BHEC O. C. bemykoBa
(monnuck)

Pabouas mporpamma mnepecMOTpeHa M OJ0OpeHa Ha 3aceJaHUM MPEeIMETHOM (IIMKIIOBOH)
KOMHUCCHHM MaTeMaTUKU HH(OOPMATUKH U UH(POPMAITMOHHBIX TEXHOJIOTHM.

« » 20 T.

[Ipencenarens npeqMeTHON (LIMKJIOBOI) KOMUCCUUT E. H. EbpemoBa
(Toamuce)




