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1. IACIIOPT PABOYEH ITPOI'PAMMbBI YYEFHON JUCILUILIVHBI

1.1. O6a1acTh NpUMeHEHUs] POTrPaMMbI
[Iporpamma y4eOHON AWCIUIUIMHBI SBISAETCS YacThIO OCHOBHOH mpodeccroHaabHOMN

oOpa3oBaTenbHOM mporpamMmel B coorBerctBud ¢ PI'OC mporpaMMbl  MOATOTOBKU

KBAJIM(UIIMPOBAHHBIX pab0OUnX U CIayXamux 43.01.02 [Mapukmaxep.

JlaHHass mporpaMma MOXKET pEaM30BBIBATHCS IPH OOYYCHUHU CTYIIEHTOB C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH 370poBbs (OB3).

[Iporpamma paspaborana ¢ ydeToM TpeboBaHHH NPO(ECCHOHAIBHOTO CTaHIapTa
U B COOTBETCTBUHU C OCOOCHHOCTSIMU 00pa30BaTeNIbHBIX NOTPEOHOCTEH MHBAINUIOB U JIHI]
OB3 ¢ yueToM BO3MOXHOCTEH UX NCUXO(PU3MUECKOTO PAa3BUTUS M UX BO3ZMOKHOCTIMHU U
METOIUYECKHUMHU PEKOMEHIAUIMH MO0 pa3paboTKe W peanu3aluy aJaalTHPOBAHHBIX
00pa3zoBaTeNbHBIX nporpamm CpeaHero npo(eCcCUuOHAIBHOTO o0pa3zoBaHHSs
YTBEpXKACHHBIE IUPEKTOpOM JlemapramMeHTa TrocyZapCTBEHHOH NOJHUTHKH B cdepe
noAaroToBku pabounx kagpos u IO Hayku Poccuu ot 20 anmpesnst 2015r. Ne06-830.

1.2. Mecto OUCUMILIMHBI B CTPYKType OCHOBHOH MNPO(ecCHOHATBHOI

00pa3oBaTeIbHOI MPOTrPaMMBbI:

YyeOHass gucnuiuimHa «MareMaTtuka» BXOIUT B IHKJI  00IIeoOpa3oBaTeIbHBIX
muciumine - ydyeOnoro mnana OIIOIT CIIO wa 0Gaze ocHOBHOro ooOmiero o0pa3oBaHusS C
noigydeHueM cpegHero obmero oo6pasoanus (IIIIKPC) wu ortHOcHTCS K TNPOGMIBHBIM

0011e00pa30BaTeIbHBIM JUCIUIUIMHAM COLUATbHO-3KOHOMUYECKOT0 MpoduIIs.

[IpodeccuonanbHo  3HaunmMbIM ~ ans npodeccun  «l[lapukmaxep»  siBisercs
TeOMETPUYECKUI MaTepuad O B3aUMHOM DAacIlOJIOKEHHH TPSMBIX W TUIOCKOCTEH, O
IPOCTPAHCTBEHHBIX TEJaX, CHMMETPHHM B MPOCTPAHCTBE, T.K. MO3BOJSET pa3BUBATh JIOTHMUECKOE
MBIIIJIEHUE U TIPOCTPAHCTBEHHOE BOOOpaKEHHE.

[IporpamMMa OpHEHTHUpOBaHa Ha OBJAJCHUE CTY/IEHTaMH KOHKPETHBIMHU
MaTeMaTHUYECKUMHU  3HAHWUSAMH, HEOOXOJWUMBIMH Ui TNPUMEHHEHHS B  NPAKTUYECKON
NEeSITeAbHOCTH U Ul U3YYEHHs] CMEXHBIX JUCHUIUIMH; HAa (OPMHUPOBAHUE KAUYECTB MBIIUICHHS,
XapaKTEPHBIX JIJISl MATEMATHYECKOM IeATEIIbHOCTH M HEOOXOAMMBIX YeJIOBEKY JUISI TIOJIHOIIEHHOU
KHU3HU B oOI11ecTBe; Ha (OpMUPOBaHME 3HAHUN M YMEHUH, KOTOpbIe 3HAYMMBI JJIS1 OBJIAJCHUS
npodeccueii U CrHocoOCTBYIOT MpOQEeCcCHOHAIBHOW MOoAroToBKe. B paboueit mporpamme
OPEIyCMOTPEHbl Takue BHJIbI W (GOpPMBI BHEAYAUTOPHOH CAMOCTOSATENIBHOW PabOTHI
oOydaromuxcsl Kak: HalMCaHWE TBOPYECKUX paboT (IOKIAI0B, COOOIIEHUH, Mpe3eHTalui),
COCTaBJIEHUE U pellIeHHe MaTeMAaTHYECKUX TECTOB Ha MAaTEeMaTHUECKUE TIOHATHS U ONpeAeIeHHUs,
BBINTOJIHEHNE 3a/IaHUil 110 AITOPUTMY, COCTaBJICHHE OIOPHBIX IUIAHOB IS CHCTEMaTH3aIHH
y4yeOHOTro MaTepuasia, M3TOTOBJIEHHE T'€OMETPUYECKUX TeJ, HHIUBUAYaJbHBIE OMAIIHHUE
3amaHus, pabotra ¢ ydyeOHOW JUTEepaTypod U pecypcamm Internet, coctaBieHue 3amad cC
npodecCHOHATBLHON U MPAKTUYECKON HAIIPABIEHHOCTHIO.

Jlnisi BHEAyTUTOPHBIX 3aHATHH CTYACHTaM Hapsy C PEIICHHEM 3a1ad W BBITOJHEHUS
NPAaKTUYECKUX 3aJaHUN TMPeUIaraloTcs TEeMbl HUCCIIEIOBATENLCKUX M pedepaTUBHBIX padoT, B
KOTOPBIX BMECTO CEpHil OTACTBHBIX MENKHX 3a/1a4 W YINPOKHEHHWH MPeUIaratloTcs 3aIaHus,
TpeOyrolye JUITEIbHON paboThl B paMKax OJJHOW MaTeMaTHYeCKO cUTyalluu. DTH TEMbI MOTYT
OBITh KaK WHAWBUAYAILHBIMU 33/IaHUSIMH, TaK W TPYIIIOBBIMHU UISI COBMECTHOTO BBITIOJTHEHUS
UCCIICIOBaHMUA.

NHnuBuayanbHBIA TMPOEKT TPENCTaBIsAeT co0oW o0colyio ¢GopMy oOpraHU3aIuu
JesITeIbHOCTH oOyuatomuxcs (yueOHOe UcCleoBaHHE WM y4eOHBINH POCKT).

OH BbIMONHAETCA OOYYAIOUIMMCSI CaMOCTOSITEIBHO TOJ PYKOBOJCTBOM  IpENoJaBaTels o
BBIOpPAHHOM TeMe



Pe3ynpTaThl BRINOIHEHUS MHIMBUAYATBHOTO IPOEKTA JJOJKHBI OTPaKaTh:
* c(OPMHUPOBAHHOCTb HABBIKOB KOMMYHUKAaTHUBHOM, y4eOHO-UCCIIE0BATEIBCKON NESATEIbHOCTH,
KPUTUYECKOTO MBIIIJICHHUS;
* CHOCOOHOCTh K HMHHOBAI[MOHHOM, aHAJIWTHYECKOM, TBOPUYECKOW, HHTEIEKTYyalbHOM
NeSITeTbHOCTH;
* C(pOPMHMPOBAHHOCTb HABBIKOB IIPOEKTHOM JEATEIIBHOCTH, a TaKXe CaMOCTOSTEIbHOIO
NPUMEHEHHS MPHOOPETEHHBIX 3HAHUM M CIIOCOOOB JCHCTBUI NPU PELICHUH Pa3IMYHbIX 3a1ad,
UCIOJIb3Ys 3HAHHSI OIHOTO MJIM HECKOJIBKUX YYEOHBIX IMPEAMETOB WM IIPEIMETHBIX 00JIacTeH;
* cI0COOHOCThH MOCTAHOBKY LETH U (POPMYIUPOBAHUS THIIOTE3bl HCCICIOBAHNUS, ITIAHUPOBAHUS
paboTbl, oTOOpa W UHTEpHpeTalUd HeoOXOAMMOM HHQOpMaIMK, CTPYKTYpHUpPOBAHUSA
apryMEHTalluu pe3yJabTaTOB HCCIEIOBaHUS HAa OCHOBE COOpaHHBIX JaHHBIX, MpPE3CHTAlUU
pE3yJbTATOB.

WMHauBUyaIbHBIA TPOSKT BBIIOIHIETCS 00YJalOIUMCS B paMKax y4eOHOTO BpeMeHH,
CHeLHaTbHO OTBEICHHOIO Y4eOHBIM IJIAHOM, U JIOJKEH OBbITh IPECTABJIECH B BUIE
3aBEPIICHHOT0 YUeOHOTO UCCIICIOBAHUS HIIM Pa3pabOTaHHOTO MPOEKTa: HHPOPMAITHOHHOTO,
HPUKJIAJHOT0, ”THHOBAIMOHHOTO U T.II.

Tembl pedpepaToB (JOKIIAOB), UCCIIEIOBATEIBCKUX POEKTOB:

*HenpepsiBHBIE 1pOOH.

[IpMeHeHne CI0KHBIX IPOIICHTOB B YKOHOMHUECKUX pacyeTax.

[TapasuienbHOE IPOEKTUPOBAHMUE.

*CpeaHue 3HAYCHUS ¥ UX IPAMEHEHHE B CTATUCTHKE.

*BekTopHOE 3a1aHE MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

*Cli0’keHUE TAPMOHUYECKHUX KOJICOaHMIA.

*I'pacuueckoe perieHre ypaBHEHHM 1 HEPABEHCTB.

*[IpaBrsIbHBIC M TTOJTYTIPABHIIEHBIE MHOTOTPAHHUKH.

*Konnueckue ceueHus U X IPUMEHEHUE B TEXHHKE.

[lonsTue nuddepeninana u ero NPUIOKEHUS.

*CxeMbl IOBTOPHBIX UCTIBITaHUH bepHyin.

1.3. Heaun u 3agauM AUCUMILVIMHBI — TPeOOBAaHUS K Pe3yJIbTATAM OCBOCHHUA
AUCHUIIHHBI:

Heasb:

- (I)OpMI/IpOBaHI/Ie Hpe,Z[CTaBJ'IeHI/Iﬁ 0 MAaTEMAaTHUKC KAaK YHHUBEPCAJIBbHOM A3bIKC HAYKH,
CpeACTBC MOACINUPOBAHUA SIBJICHUU U npoueccos, 00 naedax MW METodax
MaTE€MaTUKH,

- pa3BUTHUC JJOTHYECKOI' O MBIITJICHUA, NpOCTPaHCTBCHHOT O Boo6pa>1<eH1/151,
aHFOpHTMquCKOﬁ KYJIbTYpPbl, KPUTHUYHOCTHU MBIIIJICHUA Ha YPOBHC, HCO6XOI[I/IMOM
71 00y4eHUs B BBICIIEH HIKOJIE M0 COOTBETCTBYIOIIEH ClIEUalbHOCTH, B Oynymiei
npodeccuoHanbHON NEsITENHHOCTH;

- OBJIAACHHUC MaTEMATHUYCCKUMHU 3HAHUSIMHU H" YMCHUAMU, HCO6X0)II/IMI)IMI/I B
HOBC@JIHGBHOI;'I KU3HHU, OJId HU3YYCHUA CCTCCTBCHHOHAYYHBIX JUCHOUIIIIMH Ha
0a30BOM YPOBHC, MJd MOJNYYCHUA O6pa3OBaHI/I}I B 06J'IaCT$IX, HEC Tpe6y101u14x
yrayOJIeHHOW MaTeMaTU4YeCKOM MOJATOTOBKH;

- BOCIIMTAHHUC CpeACTBAMU MATCMATHUKU KYJIbTYpPbl JIMYHOCTHU: OTHOLICHHA K
MAaTEMATHUKE KaK 4YacCcTu O6H.I€‘-I€JIOBC‘ICCKOI>'I KYJIbTYpPbI: 3HAKOMCTBO C I/ICTOPI/ICﬁ
pa3BuUTHUA MaTECMaTHuKU, 3BOJ'HOIII/ICI\/’I MATECMATHUYCCKHUX I/I)ICI\/'I, IIOHUMAHUA
3HAYUMOCTU MAaTCMATUKU IJIs1 06L[I€CTB€HHOFO nporpecca.

OcBoeHue conepxkaHusi Y4eOHOM IUCHUIUIMHBI «MartemaTuka» 00eCreYrBaeT JOCTHKEHUE

CTYACHTaMU CJICAYIOUINX PC3YJIbTATOB:



JIMYHOCTHBIX:

c(OPMHUPOBAHHOCTh NPEACTABICHUN O MaTeMaTHKe KAaK YHHBEPCAJIbHOM S3bIKE HAYyKH,
CpeACTBE MOJCIMPOBAHHS SBJICHHUI U MPOLIECCOB, 00 HJIEAX U METOJIaX MAaTEeMaTHKH;
IIOHMMAHHAE 3HAYUMOCTH MAaTEeMaTHKU I  HAy4yHO-TEXHUYECKOro  IIporpecca,
c(OPMHPOBAHHOCTh OTHOLICHHS K MaTeMaTWKe Kak K 4YacTH OOIIeYeI0BeYeCKOn
KYJBTYpbl 4€pe3 3HAaKOMCTBO C HCTOpPUEH pa3BUTHS MaTEMaTHKH, 3BOJIIOLMEH
MaTeMaTHYCCKUX HJICH;

pa3BUTHE JIOTUYECKOTO MBILLICHHUS], IIPOCTPAHCTBEHHOTO BOOOpakeHus,
QITOPUTMUYECKON KYJIBTYpbl, KpUTUYHOCTH MBILUIEHHUS HA YpPOBHE, HEOOXOIUMOM JIs
Oyaymelt npodecCHOHAIBHOM JAEATeNBHOCTH, JJI IPOJO/DKEHUS 00pa3oBaHUS U
camMo00pa3zoBaHus;

OBJIa/ICHUE MaTeMaTHYECKUMH 3HAHUSMU U YMEHUSAMH, HEOOXOJUMBIMH B IIOBCEAHEBHOM
JKU3HHM, JJI1 OCBOCHHsI CMEXHBIX €CTECTBCHHOHAYYHBIX IUCLUIUIMH W JUCLUIUINH
npo¢eCCHOHATIBLHOIO LUK, Ul MOJIydYeHUs: o0pa3oBaHUs B 00JacTsAX, HE TPeOyroLIMX
yriayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIE €aMOOOpa3oBaHHIO, Ha
IOPOTSKEHUM BCEH JKU3HU; CO3HATENIbHOE OTHOILEHUE K HENPEPbIBHOMY OOpPa30BaHHUIO
KaK yCJIOBHIO YCIIEIIHOM NpodecCHOHaIbHON U O0IECTBEHHON JesTEeNbHOCTH;
FOTOBHOCTb M CIHOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPYECKOM M OTBETCTBEHHOM
JESATEIILHOCTH;

TOTOBHOCTh K KOJUIGKTUBHOW pa®oTe, COTPYAHHYECTBY CO CBEPCTHHUKAMH B
00pa3oBaTebHON, OOIIECTBEHHO IOJIE3HOM, yueOHO- HCCIIE0BATENLCKOM, TPOSKTHON U
JIPYrux BUAaX AEATEIbHOCTH;

OTHOILEHHE K MPO(PECCUOHATLHON JeSITEIbHOCTH KaK BO3MOKHOCTH Y4acTHsl B PELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOJIEM;

MeTalpeaAMETHBIX:

YMEHHUE CAMOCTOSITEJIBHO ONPEACISITh LENN JEITENBbHOCTA W COCTAaBJIATH ILJIAHBI
JIEATEIIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATH M KOPPEKTHUPOBATH
JIEATENLHOCTD; UCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS JOCTHKEHUS ITOCTABICHHBIX
nejael W peanu3alud TUIAHOB JICATENbHOCTH; BBIOMpATh YCIEIIHBIE CTPATeTUU B
Pa3IMYHBIX CUTYALMSIX;

YMEHHME MPOAYKTHUBHO OOIIaThbCsl W B3aWMOJAEWCTBOBAaTH B MPOLIECCE COBMECTHOM
JESTENIbHOCTH, YYUTHIBATh IMO3UIUU JPYTHUX YUYACTHUKOB JEATENBHOCTH, 3(P(HEKTUBHO
paspemniaTh KOH(IUKTHI;

BIIQJICHUE HABBIKAMHU TI03HABATENbHOM, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHOMN
JeSATeTLHOCTH, HaBBIKAMHM pa3pelnieHuss MpoOsieM; CIOoCOOHOCTh W TOTOBHOCTH K
CaMOCTOATEJIBHOMY TOMCKY METOJOB pPELICHHUS NPaKTHYECKUX 3aJad, I[PUMEHCHUIO
Pa3JIMYHBIX METOJIOB IMO3HAHUS;

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENIbHON HH(OPMAIIMOHHO- TMO3HABATEIHHON
JEATEIIbHOCTH, BKJIIOYas YMEHHE OpHUEHTHUPOBATHCS B PAa3IWYHBIX HCTOYHHKAX
uH(pOpMaIINK, KPUTHUECKU OIIEHUBATh M MHTEPIPETUPOBATH HH(DOPMAIIHIO, TTOTYIaeMYIO
W3 Pa3IUYHbIX HCTOYHHKOB;

BJIAJICHUE SI3BIKOBBIMU CPEICTBAMU — YMEHHUE SCHO, JIOTUYHO M TOYHO M3JaraTb CBOIKO
TOYKY 3pEHUS, UCIIOJIB30BATh aJICKBATHBIC SI3IKOBBIE CPEJICTBA;

BJIQJICHWE HAaBBIKAMU TI03HABATENHHOM pedIeKCHU KaK OCO3HAHHSI COBEPIIAEMBIX
JIEUCTBUIA U MBICIUTEIIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHWI, TPAHUI] CBOETO
3HAHUS U HE3HAHMSI, HOBBIX MO3HABATEIbHBIX 3a/1a4 U CPEJCTB UX JOCTUKEHUS,
[EJICYCTPEMIICHHOCTh B TIOMCKAaX W TPHHATUU PEIICHHWH, COOOpa3HTENbHOCTh U
WHTYHIINS, Pa3BUTOCTD MIPOCTPAHCTBEHHBIX MpEICTaBICHU; CIIOCOOHOCTD
BOCIIPUHUMATH KPACOTY U TAPMOHUIO MUPA;



NpeaAMETHBIX:

1

2)

3)

4)

5)

6)

c(OpMHUPOBAHHOCTH MPEICTABICHUI O MaTeMaTUKEe KaK YacTH MUPOBOMl KYJIbTYpPHI U O
MECTe MaTeMAaTHMKH B COBPEMCHHOW IMBHIIM3allMH, O CHOco0ax OMHCaHus Ha
MaTEeMaTUYECKOM SI3bIKE SIBJICHUI PealbHOTO MUPA;

c(OpPMUPOBAHHOCTh MPEICTABICHHA O MATEMATUYECKUX TMOHATHUSX KAaK O BaXKHEHIINX
MaTeMaTUYECKUX MOJEINAX, MO3BOJSIOUINX OMMCHIBATh M U3y4aTh pa3HbIe MPOLECCHl U
SABJICHUSA; IMOHUMAHUC BO3MOKHOCTU AKCHOMATHYCCKOI'O IMOCTPOCHUA MATCMATUUYCCKHUX
TEOpHI;

BJIaACHUC MCTOHaMH JOKa3aTCJIbCTB U AJITOPUTMOB PCHICHUA, YMCHUC UX IPUMCHATD,
MIPOBOAMTH JOKA3aTENbHbIE PACCYKACHUS B X0J1€ PELICHUS 3a1a4;

BJIaACHUC CTaHAAPTHBIMU HpI/IéMaMI/I pelICHUA pPAlUMOHAJIBHBIX W HWPpalUOHAJIBbHBIX,
MOKAa3aTeNbHbIX, CTEMEHHBIX, TPUTOHOMETPUYECKUMX YypPaBHEHUH M HEPABEHCTB, HX
CUCTCM; MCIIOJIb30BAHHEC I'OTOBLIX KOMIIBIOTCPHBIX HPOrpaMM, B TOM YHCJIC JISA MMOUCKA
MyTH PeLIeHUs] U WUTIOCTPAIIUU PEUICHHs YpaBHEHUI U HEPABEHCTB;

c(OpPMUPOBAHHOCTh TPEJCTABICHUNA 00 OCHOBHBIX TIOHATHAX, HJICIX U METOJaX
MaTeMaTUYECKOr0 aHaJln3a;

BJIQJICHUE OCHOBHBIMHU IOHATHAMH O INIOCKUX M IIPOCTPAHCTBEHHBIX I'€OMETPHUYECKHUX
¢durypax, UX OCHOBHBIX CBOMCTBax; C(OPMUPOBAHHOCTb YMEHMsI PpAcIO3HABAaTh Ha
yepTekax, MOJENSAX W B pEabHOM MHUpPE TeOMETpUYEeCKHe (UTYpbI;, NPUMEHEHHE
U3YyYEHHBIX CBOMCTB reoMeTpHuecKux (Gpuryp u Gopmys A pelieHus: TeOMEeTPUYECKUX
3a/1a4 ¥ 33J1a4 C PAKTUYECKUM COACPIKAHUEM;

7) chopMHUPOBAaHHOCTh TMPEJICTaBICHMM O TMpoleccax ¢ SBICHUAX, HMEIOIIHNX

BEPOATHOCTHBIN XapakTep, O CTAaTUCTUUYECKUX 3aKOHOMEPHOCTSAX B PEAJbHOM MHUpE, 00
OCHOBHBIX IIOHATHUAX DJJIEMEHTApHOW TEOPUHM BEPOSTHOCTEW; YMEHHUM HAaxXxOIUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUST COOBITMM B NPOCTEHIIUX MPaKTHYECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEIUYHH;

8) BJIAICHUC HABbIKaAMU HMCIIOJIB30BaHUA I'OTOBBIX KOMIIBIOTCPHBIX IPOTrpaMM IIpHU pCIICHUN

3a/1ad4;

9) n1A caenbIX U CAA00BUSIIIUX 00YYAIOIIUXCSI:

OBJIaJICHHE TpaBWJIAMM 3allCH MaTeMaTH4YecKuX (opMyd H CHeluaIbHBIX 3HAKOB
penbedHO-TOUeYHOM cucTeMbl 0003HaueHuit JI. bpaitns;

OBIIQJICHHE TaKTUIHHO-OCSI3aTENbHBIM  CIIOCOOOM  OOCIEOBaHUS U BOCIPHUATHUS
penbedHbIX M300paKEHUN TNPEIMETOB, KOHTYPHBIX HM300paXEHUNH TE€OMETPUUYECKUX
$uryp u npyroe;

HaJu4Yle YMEHUS BBITIOJHATh T€OMETPUUYECKHE TMOCTPOSHHUS C TMOMOIIBIO ITUPKYJIS M
JUHEWKH, YUTaTh peibedHble TpaQuKku dSJIEeMEHTApPHBIX (QYHKIHK Ha KOOPIWHATHOMN
IJIOCKOCTH, TPHUMEHSATH CIENHaIbHBIE MPUCIOCOONICHUST IS penbeHOro uepueHus
("Mpadrcmen", "llIxonbHuK");

OBIIaJICHHE OCHOBHBIM ()YHKIIMOHAJIOM TPOTpaMMbl HEBH3YallbHOTO JOCTyNMa K
nHpOpManuu Ha DJKpaHE TMEePCOHAIBHOTO KOMIBIOTEPA, YMEHHE HCIOJIb30BaTh
MepCOHANbHBIE TH(DIOTEXHUYECKHE CpelcTBa HHGOPMAIMOHHO-KOMMYHHUKAIIHOHHOTO
JIOCTYTIA CIENbIMU 00y4YaIOLUMUCS;

10) a5 oGy4aroUXcsi ¢ HAPYIIEHUSIMH OMIOPHO-ABUTATEIbHOI0 anmnapara:

OBJIAACHUC CICHHUAJIBHBIMH KOMIIBIOTCPHBIMU CpEACTBAMU IPECACTABJICHUA W aHAlIMW3a
JaHHBIX W YMCHHUC HCIIOJIB30BaTh TICPCOHAIBHBIC CpPCACTBA MOOCTylla C€ YUCTOM
ABUTAaTCIIBHBIX, pCUCABUTaTCIIbHBIX U CCHCOPHBIX HapymeHHﬁ,

HaJIMYHUC YMCHUS UCIIOJIB30BATh NCPCOHAIBHBIC CPCACTBA JOCTYIIA.

B pesynbrare 0OCBOCHUS AUCIUILTUHBI O0YYAIONIUICS JOKEH YMETh:

Anre0pa ¥ HaYaJIa MATEeMATH4Y€CKOI0 AaHAJIN3A



BBINOJIHATH apu(METHUECKUE ACUCTBUS HaJA YHCIAMH, COYeTas yCTHBIC W MUCHMEHHBIC
NPUEMBbI; CPaBHUBAThH YUCIIOBBIC BHIPAKEHUS,

HAXOJUTh 3HAYCHUS KOPHS, CTENEHH, Jorapupma, TPUTOHOMETPUYECKUX BBIPAKCHUN Ha
OCHOBE OIIpENICJICHUs, MOJb30BATHCSA MNPHOMMIKEHHON OLIGHKOM NpU TNPaKTHYECKUX
pacuerax;

BBINOJIHATh ~ TPEOOpPa3OBaHMs  BBIPAKECHUN, TPUMEHsSST (OpPMyIbl, CBS3aHHBIE CO
CBOWCTBaMH CTEITIEHEH, Torapu(MOB, TPUTOHOMETPUIECKUX (PYHKITHIA;

BBIYHMCIIATh 3HAYCHHWE (QYHKIHMM IO 33JaHHOMY 3HAUCHHIO apryMEHTa IPH Pa3IHMYHBIX
crioco0ax 3amanus yHKINY;

OTIpeNIeNIATh OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKIIUH, MILTIOCTPUPOBATh WX Ha TpaduKkax;
CTpouTh TpadUKHd U3YYCHHBIX (DYHKIUHA, WIUIIOCTPUPOBATh IO TpaduKy CBOMCTBa
AIIEMEHTAPHBIX (DYHKIIHIA;

HaXOJUTh MIPOU3BOTHBIC HIEMEHTAPHBIX (YHKITHIA;

UCTIOJIB30BaTh MPOU3BOIHYIO JUIsl U3YYCHHUSI CBOUCTB (PYHKIIUI U IOCTPOCHUS TPAPHKOB;
pemaTh 3a/1a4d MPHUKIATHOTO XapaKTepa Ha HaXOKIACHHWE HauOOJBIIEro M HAUMEHBIIETO
3HAYCHUS;

BBIYHCIIATE B TPOCTEWNIMX CIydasX IUIOM@TM H OOBEMBI C HCIIOJIB30BAHUEM
OIIPEJICTICHHOTO HHTETPANa;

pemaTh panroHANbHBIC, TOKa3aTelIbHBIE, JIOTApU(PMHUECKUE, TPUTOHOMETPHUECKUE
YpaBHEHHSI, CBOJISIINECS K JTMHEHHBIM U KBaJPAaTHBIM, a TAK)KE aHAJOTMYHbIC HEPAaBEHCTBA
Y CUCTEMBI;

UCTIOJIB30BaTh rpaUuecKuii METO | pelICHHsI YpaBHEHUI U HEPABEHCTB;

COCTABIIATh M PELIaTh YPaBHEHUS M HEPABEHCTBA, CBS3BIBAIOIINE HEM3BECTHHIC BEITMUMHBI
B TEKCTOBBIX (B TOM YHCJI€ MPUKIIAJIHBIX) 3a/1a4ax.

HCIO/JIb30BaTh NPUOOPETEeHHbIe 3HAHUSA M YMEHHMS B NMPAKTHYECKOH 1eATeTbHOCTH U
MOBCEAHEBHOM KM3HU:

JUTSL TIPAKTHYECKUX PacdeToB MO (GopMyiaM, BKIOYas (GOPMYIIbI, COJAEpKAIIUe CTETICHH,
pamukanbl, JorapuMbl W TPUTOHOMETPUYECKHWE  (YHKIUH, HCIOIB3YS  IpH
HEO0XO0/IMMOCTH CIIPaBOYHbIE MAaTepUaJIbl U MPOCTEHININE BHIYMCIUTEIbHbBIE YCTPONUCTBA.

JUIL ONHCAHMs C TIOMOLIbIO (YHKUMH pa3iMyHBIX 3aBUCUMOCTEH, MpPEICTaBICHHUS HX
rpaduyecKu, HHTEpIpETauu rpaduKoB.

pelleHns NPUKIAIHbIX 33]a4, B TOM YHCJIE COLMATbHO-3KOHOMHYECKUX U (PU3NYECKUX, Ha
HauOOJIbIINE U HAMMEHbIINE 3HAUCHUSI, HA HAXO0XKJEHHUE CKOPOCTU U YCKOPEHHSL.

JUISL IOCTPOEHMS U UCCIIEOBaHMS MIPOCTEUIINX MAaTEMAaTUUECKUX MOJEIIEH.
I'EOMETPUA

yMeTb:

pacrio3HaBaThb Ha YepTeXax M MOJENAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpeXMepHbIE€ 0OBEKTHI C UX ONMUCAHUSIMHU, H300PAKEHUSIMHU;

OIMCHIBATh B3aHMHOE PACIOJI0KEHUE MPSMBIX U TNIOCKOCTEN B MPOCTPAHCTBE,
aHAJIM3UPOBaTh B MPOCTEUIIMX CIIydyasx B3aUMHOE pacCIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOTPAaHHUKM M KpPYIJIble TeJa; BBINOJIHATH YEPTEXKU 10
YCIIOBUSIM 3aj1ay;

CTPOUTH MpocTeiiine cedeHus Ky0a, IpU3Mbl, TUPaAMU/IBL;

pelmars IIAHUMETPUYECKUE U MPOCTEHIINE CTEPEOMETPUUYECKUE 3a/1a4l HA HAXOXACHHE
reOMETPUYECKUX BEJTHYUH (AJTUH, YIIIOB, IJIOMIAAeH, 00BeMOB);

WCIOJIb30BaTh TPHU PEIICHWH CTEPEOMETPUUYECKUX 3a/ad IUIaHMMETpHUYeckue (QakThl U
METO/IBI;

IIPOBOAMTD JOKA3aTENIbHBIE PACCYKIACHUS B XO/I€ PELLIEHUS 3aay;



HCMOJIL30BATH MPUOOpPEeTEeHHbIE 3HAHUSI U YMEHUSI B MPAKTHYECKO TeITeJIbHOCTH U
MOBCEIHEBHOM KU3HMU.

JUTSL ACCIIeIOBaHUS (MOJEIUPOBAHMUS) HECIOKHBIX MPAKTHUYECKUX CHUTYallMid HAa OCHOBE
M3y4eHHBIX (OpMYIT U CBOKCTB (uryp;

BBIUMCIICHHS] 00bEMOB M IIOMIAICH MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU PEHICHUH
MPAKTUYECKHUX 33J1a4, UCIIOJIb3Yys MPU HEOOXOTUMOCTH CIIPABOYHUKH U BBIYMCIUTEIIBHBIC
YCTpOICTBA.

B pe3synbrare ocCBOCHUS AUCHUILUIMHBI 00YYarOIIUICS JOJKEH 3HATD:

3HAYCHHE MaTEMaTHYECKOW HAyKH JUIs PEIICHUs 3a7a4, BO3HHUKAIOIIUX B TEOPUH H
HpaKTI/IKC; IJ_II/IpOTy U B TO XK€ BpeMSI OI‘paHI/I‘-IeHHOCTB HpI/IMeHeHI/ISI MAaTEMATUYCCKUX
METOJIOB K aHAJIM3Y U UCCIICIOBAHUIO MPOIIECCOB U SIBJICHUH B IPUPOJIE U OOIICCTRE;
3HAYCHHUC HpaKTI/IKI/I nu BOHpOCOB, BO3HHUKAKOIINUX B CaMOI>'I MaT€MaTuKE  JIAd
dbopMUpPOBaHUS U PA3BUTHUSI MATEMATUYECKON HAYKH; HCTOPUIO PA3BUTHS MOHATHUS YUCIa,
CO3/IaHUsI MaTEeMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U PA3BUTHSI T€OMETPHH;
YHUBEpPCAJIbHBIH XapakTep 3aKOHOB MaTeMaTHU4YECKUX pACCYXKICHUH, UX
NPUMEHHUMOCTh BO BCEX 00JIACTSAX YEJTOBEUECKOUN NIeATEIbHOCTH.
Oco0eHHOCTBIO TENAaroruueckoro mpolecca B YUPEXKACHUAX  MPOPECCHOHAIBHOTO

00pa3oBaHus SBISETCS OPUEHTAIMS CTYACHTOB Ha MOJTYy4aeMylo NPO(ECCUIo, ITO3TOMY HU3ydeHHE
MaTeMaTHKU CTaHOBUTCS HEOOXOJUMBIM Uil YCBOEHHUS Npo¢ecCHOHAIbHON 00pa30BaTebHOM
porpaMMsbl ¥ HOPMHUPOBAHUS Y OOyUaAIOLIUXCS OOIIUX KOMITETEHIUI:

OK 1. TlonumaTh CYHIHOCTh M COLHMANBbHYIO 3HAaYUMOCTh CBOEH Oymymieil mpodeccuu,
IIPOSIBJIATH K HEW YCTOWYMBBINA MHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO AESTEIBbHOCTb, UCXOMAS U3 LIETH U CIHOCOOOB ee
JOCTUKEHUSI, OLIPEICIIEHHBIX PYKOBOJUTEIIEM.

OK 3. Ananu3upoBarh pabouyio CUTYyaIHI0, OCYILIECTBIATh TEK W HMTOT-i KOHTPOJb,
OLIGCHKY U KOpPPEKLHI0O COOCTBEHHOM JESITENbHOCTH, HECTH OTBETCTBEHHOCTh 3a
pe3yabTaThl CBOEH PabOTHI.

OK4.OcymectBisaTh  MOUCK  HUHPOpManuu,  HeoOxoaumon i 9PpPeKTHBHOTO
BBINOJIHEHUS TPO(HECCHOHAIBHBIX 3a/1a4.

OKS.  Hcnonw3zoBaTh  MH(GOPMAllMOHHO-KOMMYHUKAIIUOHHBIE ~ TEXHOJOTMH B
npoecCHOHATILHOM 1eATeTbHOCTH.

OK 6.PaboTats B kOoMaH€e, 3P (HEKTUBHO 00IIATHCS C KOJIEraMH, PYKOBOJICTBOM.

OK 7. VcrionHATh BOMHCKYIO OOSI3aHHOCTb, B TOM YHCJIE C MPUMEHEHHEM IOJy4YEeHHBIX

npodeccuoHaNbHBIX 3HaHUH (JIJ1s1 FOHOLIEH ).

1.4.

PexomeHayemMoe KOJMYECTBO YAaCOB HA OCBOEHHE NPOTrPaMMBbI

JAUCIHHUIIIIUHBI:

MaKCHMaJIbHOU yueOHON Harpy3Kku oOyuatoierocs 427 yaco, B TOM YHUCIIE:
00s13aTeNIbHON ayTUTOPHOM yueOHOH Harpy3ku oOydatomierocs 285 yaca;
CaMOCTOSITeNIbHON paboThI oOy4aromierocs: 142 qacos.



2. CTPYKTYPA U COJEPKAHUE YYEBHOUN JUCIIUILIVHBI

2.1. O0bem yueOHOH TUCHUIJIMHBI U BUABI Y4eOHOH padoThl

Buj yueOHoii padoThl

Oobvem uacoe

MaxkcumanbHas yyeOHas Harpy3ka (Bcero) 428
O0s3aTesIbHAsI Ay IUTOPHAs YUeOHasi Harpy3Ka (Bcero) 285
B TOM YHCIIE:
IIPAKTUYECKHE 3aHITHS 107
KOHTPOJIbHBIC PAaOOTHI 19
CamocrosiTesibHas padora o0yuyaruierocs (Bcero) 143
B TOM YHCJIE:
JOMaIlTHssE paboTa HaJl MaTepuanoM y4yeOHHKa, KOHCIEKTa, pelleHue 72
YIPa)KHEHU N
COOOLICHNUS: 10
-McTopust neNCTBUTENBHBIX YNCET
-Tpuronomerpus
-Kpyrusle Tena BOkpyr Hac
UccrnenoBanue 15
-(pyHKIIMM ¢ TOMOIIBIO IPOU3BOTHON U TOCTPOEHUE ee rpaduka
-IIPaBHJIbHBIE MHOTOTPAHHUKH U YUCIIO Diiiepa
BHEayJAUTOpPHAs caMOCTOsITeIbHast paboTa
- Jlorapugmbl 30
-Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN
-Beruucnenue miomanen ¢ moMOIb0 HHTETPaioB
Pedepar
-Mup MHOTOTPaHHUKOB 16

-HpI/IMCHCHHe MaTeMaTUKU B MIOBCEAHEBHOM JKU3HU

HUmoeosas ammecmayust 6 qbopMe IK3dMeHa
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2.2. [IpumepHbIil TEMATHYECKHUI IJIAH U CO/IePsKaHUE Y4eOHOM TN CIUTIINHbI

HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl,
€caMOCTOsITe/IbHASA padoTa 00yyaluxcs, KypcoBasi padbora (poeKT) (eciu
npeoycCmMompeHwl)

O0beMm
4acoB

YpoBeHb
OCBOEHUS

1

2

4

Pasznea 1. Anredpa u HayaJ1a aHaIM3a
Pa3zButHe mousaTus o uucje. 18 4.

Conep:kanue y4eOHOT0 MaTepuaJia

Pousib MmaTeMaTHKH B HayKe, TEXHUKE, HHOOPMAITHOHHBIX TEXHOJIOTUSIX U
HPAaKTUYECKOH 1eATEbHOCTH.

Bolpaxkenus u ux npeodbpazoBanus. YpaBHeHUs 1u 2 creneHu, criocoObl X pEIICHNUS.
HepaBeHcTBa U c110COOBI X PELICHUS

IIpakTuyeckue 3aHATHA BoipaxkeHus u ux npeodpasosanus. Penienue ypaBHeHUH.
Penienue HepaBeHCTB.

IIpoBepounasi padoTa (KOHTPOJILHBIN Cpe3 3HAHUI)

Tema 1.1.
JlelicTBUTEIbHDbIE
qucaa

Coaep:xanue yueOHOTo MaTepHaJia

Panmonaneueie yncna. JleficTBUTENbHbBIE Yncia. ApupMETHUECKUN KOPEHb HaTypalbHON
creneHu. CTeneHsb ¢ palnoHaIBHBIM Moka3atenaeM. CTeneHb ¢ JeHCTBUTEIbHBIM
110Ka3aTeyieM

1,2

IpakTHyeckne 3aHATHA: PEIICHUE YIPAKHEHUN U3 yueOHUKA 110 TEMaM:
PanmonanbsHble yncna

JlelicTBUTENBHBIC YHCTIA

ApudmeTnuecknii KOpeHb HaTypaIbHOU CTETICHH

Crenens ¢ pallMOHAIBHBIM MMOKa3aTeIeM

CreneHsb C IeWCTBUTENIBHBIM NTOKa3aTelleM

KonTpoJbHbie pa6oThl 10 TeMe «JleiiCTBUTENbHBIE YHCIay

CamocrosiTe1bHast padoTa 00y4arOIINXCH
paboTa ¢ KHUTOH, JOMAITHSS padoTa 1Mo TeMe «/[elicTBUTENbHBIE YHCIIay, COOOIICHHE:
«cTopusi NENCTBUTEIBHBIX YUCE

KopHu, crenenu u gorapugmel. 46 yacos.

Tema 1.2.
IToka3aTebHasA
byHkums.

Copep:xanne yueOHOTo MaTepuana

[ToxazarenbHast pyHKLINS €€ CBOWCTBA U TpaduK.
['paduueckoe pelieHne MoKa3aTelbHbIX YPAaBHEHUI U HEPaBEHCTB.
Penienue npocTelmx NoKa3aTeabHbIX YPABHEHHI.

1,2
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Pelienue noka3atenbHbIX YpaBHEHUH C UCIIOJIB30BAHUEM CBOMCTB CTEIICHH.
Pemenne kBagpaTHBIX MIOKA3aTEIbHBIX YPABHEHUMN.
Penienue noka3areynbHbIX HEPABEHCTB.

[TpakTuyeckue 3ausaTHs padoTa ¢ KHUroi: «IlokazarenbHast GyHKIUS ee CBOMCTBA U
rpaduk». I'paguueckoe penieHre NoKa3aTelnbHbIX ypaBHEHUN U HEpaBeHCTB. Peenne
IIOKa3aTeJIbHBIX YpaBHEHMM. PellleHne noka3aTenbHbIX HEPABEHCTB.

KonTponbubie pabotel o teme «llokazaTenbHas QyHKIUAY.

CamocrosTenpHas paboTa 00y4aronxcs:
«[Toka3zarenbHble ypaBHEHUs», «[loka3aTenbHbIe HEPaBEHCTBA»
Jomaiisss pabora no Teme «IlokazaTenpHas QYHKIHS.

Tema 1.3.
Crenennas
pyHxkums.

CopepxaHue yaueOHOro MaTrepuana

Crenennas pyHKIUs, €€ CBOWCTBA U IpaduK.
B3anmuo oOpatHble QYHKIIHH.

[TpakTHyeckue 3aHATHS

Pemenue nppauroHanbHbIX YpaBHEHUI

Pemenne nppannoHaJIbHbIX HEPABEHCTB.

PemieHne nppanimOHAIHBIX YPAaBHEHUM U HEPABEHCTB.

KonTponbhas pabota no teme «CteneHHast QyHKIHSD.

CamocTosTenbHast paboTa 00yyaronmxcs:
«MppanoHanbHble ypaBHEHUSD
nomanrsss padbota o reme «CreneHHast G yHKIH

Tema 1.4.
Jlorapudpmuueckas
pyHxkums.

Copep:xanne yueOHOT0 MaTepuana

Jlorapudm. Jlorapudm yrciaa. OCHOBHOE JOrapu(pMHUECKOE TOKIECTBO.

Jlorapudm npousBeneHusi, 4aCTHOTO, CTENCHHU. J{eCATUYHBIN U HATYPaJIbHBINA JIOTapU(MBI,
yucio e. Ilepexon k HoBOMy ocHoBaHMiO. Jlorapupmuueckas ¢yHkuus, ee rpaduk u
cBoiictBa.  CrnocoObl  pelieHus jgorapumuueckux  ypaBHeHuid.  Pemenue
JOrapu(pMHUECKUX HEPABEHCTB.

10

1,2

1,2

[TpakTHyeckue 3aHSTHS: BHIIOJHEHUE 331aHUN U3 yueOHHKa

Brruucnenus norapupmon

Pemenue npocreinux jgorapupMuyecKux ypaBHEHUH.

Pemenune norapupMuueckux ypaBHEHHH ¢ HCIIOJIb30BAaHHEM CBOUCTB Jiorapudma.
Pemennie kBajpaTHBIX JIOTapu(PMUUECKUX YPaBHEHUH.

Pentenue norapuMuueckux HEPaBEHCTB.

KonTtponbHas padora mo teme «Jlorapudmudeckas QyHKIus».
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CamocrosiTenpHas paboTa 00yJaronuxcs:

Beruncnenus orapudmon

Jlorapugmuueckue ypaBHEHHsI

Jlorapudmuueckre HepaBeHCTBA

JOMaIIHsIs padbora 1mo teme «Jlorapudmuueckas QyHKIUN», HATMCAHHE COOOICHHUS

Tema 1.5.
CucreMnl
YpPaBHeHUil

Copepxanue yueOHOro MaTepual

Cnoco0 noacranoBkd Criocod CloxeHust

1-3

[TpakTHdeckue 3aHATHS
Pemenue cucrem ypaBHEHHH pa3InYHBIME CIOCOOAMHU
Penienue 3a1a4 ¢ MOMOLIBIO CUCTEM YPABHEHHM

KonTponbHast pabora 1o reme «CUCTEMBbl ypaBHEHUI

CamocrosrenbHas paboTa 00ydarouxcs: JoMalHss padora no teme «CucTemMbl
YPaBHEHUI»

OCHOBBLI TPUTOHOMETPHH. 38 YacoB.

Tema 1.6.
Tpuronomerpuyec
KHe (popmy.Jibl.

Copepxkanue y4eOHOro Marepuana

Paguannas mepa yrima. [loHsTHS cuHyca, KOCHHYca, TaHI€HCA IPOU3BOJIBHOIO YIJa.
3HaueHUs OCHOBHBIX YIVIOB. OCHOBHOE€ TPUTOHOMETPUYECKOE TOXIAeCTBO. Dopmyibl
cnoxenus. PopMyiiel 1BoMHOro yria. @opmyisl npuseneHuss. CyMMa U pa3HOCTb CUHYCOB.
Cymma u pasHocTh KocuHYCOB. IIpeoOpa3oBaHusi HpOCTEHIINX TPUTOHOMETPHUUECKUX
BBIPAKCHUI.

IIpakTHueckue 3aHATUS
Pemenne ynpaxuenuii no teme «IIpeodbpazoBanus NpoCcTEHIINX TPUTOHOMETPHUUECKHUX
BBIPAKECHUNY.

Kontposbnas pabora no teme « Tpuronomerpudeckue GopmMyIib

CamocrosTenbHas paboTa 00y4aronmxcs: JOMalIHss padoTa 1o Teme
«Tpuronomerpuueckue popmynbi», padota ¢ kHurol. CooOuieHue 1no reme
«Tpuronomerpusi»

Tema 1.7.
Tpuronomerpuyec
KHe YpaBHEHUS.

Conepxanue yqaeOHOro MaTeprasa

[Tonsitue apkdynkuu. OopMyIibl KOpHEH MPOCTEUIITNX TPUTOHOMETPUYECKUX YPaBHEHUH.
CrniocoOblI pelieHns: TPUTOHOMETPUYECKUX YPAaBHEHUH.

1,2

[TpakTHyeckue 3aHATHS: BHIIOJHEHUE YIPA)KHEHUHN 13 yuyeOHUKa
Peuenne kBagpaTHBIX TPUTOHOMETPUYECKUX YPABHEHUI.
Pemenne ofHOPOIHBIX TPUTOHOMETPUYECKHUX YPABHEHMIA.
Penienne TpPUrOHOMETPUUECKUX YPABHEHHH € TOMOIIBIO (hopmMy

KonTponbubie paboTsl o TemMe « TpuroHoMeTpudeckie ypaBHEHUS.
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CamocrosiTenpHas paboTa 00yJaronuxcs:

TpuronomeTpruyeckue ypaBHEHUS 6
JIOMalHsAs padora no reMe « TpuroHoMeTpuyeckue ypaBHEHUS».
®yukuun u rpapuku (10uacos)
Tema 1.8. Copepxanue yueOHOro Marepuana 12
Tpuronomerpuuec | ['paduku CHHYyCa, KOCHHYyca, TaHIeHca, KoTaHreHca. CBoiictBa rpaduKoB. 1,2
KHe QyHKIUH. [lepuonuuHocTs, OCHOBHOM mepuona. I'paduueckoe pelieHHe TPUTOHOMETPUUECKUX
ypaBHeHHi. ['paduueckoe perenne TpUroHOMETPUUECKUX HEPABEHCTB.
[TpakTuyeckue 3ansaTus: pabora ¢ kuuroi «I'padukn cuHyca, KOCUHYCa, TAHI'€HCa, 5
KOTaHTeHcay. BeimonmHenue 3anannii u3 yaeoHunka «I paduueckoe peneHue
TPUTOHOMETPUUYECKUX YpaBHEHUI», «I paduueckoe peleHne TpPUroHOMeTpUIECKUX
HEPABEHCTBY.
KontposabHas padora no remMe «Tpuronomerpuyeckue QyHKIIm. 1
CamocrosTenbHas paboTa 00y4aroIuXcs:
CamocTosTrenabHble paboThI MO IpaduKaM TPUTOHOMETPUUECKUX (PYHKIIUI U UX CBOMCTBaM, 8
JoMallHss padora 1o reme «TpuroHomerpudyeckue GyHKIUNY», COOOLIEHNE
Hayajna maTeMaTH4yecKOro aHajam3sa. 28 yacos
Tema 1.9. ConeprkaHue yueOHOro MaTepuasa 18
IIpousBoanasi. [Tonsitue npousBonHoi. [IpousBonHble 3neMeHTapHBIX (yHKIUN. [Ipon3BoaHBIE CYMMBI, 1,2
pa3sHOCTH, TPOM3BEAEHUS, dYacTHOro. [I'eomerpuueckuif M  (U3MUECKUH  CMBICT
IIPOU3BOJHOM.
[TpakTHyeckue 3aHATHS 8
Pemenue ynpaxuennit no reme «lIpousBogHas»
KonTponbHas pabota no teme «IIponsBogHas» 1
CamocrosTenbHas paboTa 00ydaronmxcs: JoMalHss padora no Teme «IIponszBoanas».
9
Tema 1.10. Coneprkanue yueOHOro MaTepuasa 22
IIpumenenue [IpumeneHnne TPOU3BOAHON TSI ONIPEAETICHUS TOUYEK dKCTpeMyMa (QYHKIIMH B YIaCTKOB €€ 1-3
NPOU3BOIHOM K BO3pacTaHus u yobiBauwus. [lnan uccnenoBanus GyHKINH.
HCCJIEI0BAHHIO Uccnenoanue GyHKIMU U noctpoeHue rpapukoB. Hanbomnpiee 1 HauMeHbllee 3HaUEHUE
pyHKkumii ¢ynkuuu Ha oTpe3ke. PemieHue NpUKIaIHBIX 3a7ad Ha HauOoJblllee M HaMMEHBIIEe
3HaYeHUe QYHKIHHU.
[TpakTyeckue 3aHATH: BBIOJIHEHUE YIPAKHEHUH U3 yueOHUKA 15

Hccnenoanue pyHKINU U TOCTpOEHUE TpaduKOB
Pemenne 3anmad Ha ompeseneHrne HAMOOJBIIET0 M HAMMEHBIIETO 3HAYCHUH (PYHKITUH.

14



KoHnTtposbHas pabora no teme «lIpuMeHeHne MpON3BOTHON K UCCIEAOBAHUIO (DYHKITHIN

CamocrosTenbHas paboTa 00y4aronxcs

CamocrosiTenbHas paboTa Ha ONpeNeNieHue TOYEK dKCTpeMyMa (YHKIMH U YYacTKOB ee
BO3pacTaHMs W YyOBIBaHHUSA; HCCIEAOBaHHE (YHKIMM C TOMOINBIO MPOU3BOJAHON U
HIOCTPOCHHUE ee rpaduka

10

Hauaja MaTeMaTHYeCKOI0 aHAJM3a. 28 4acoB

Tema 1.11.
IlepBooGpa3nas n
HHTerpaJ.

Conep:kanue y4eOHOT0 MaTepHuaJia

[Tonstue mnepBooOpa3Hoil. HaxokneHue HeorpeaeneHHOro HHTerpana. OnpeneneHHbINd
unrerpain. ®opmyna Hetorona-Jleitonuna. [nomans kpuBoauHeitHOM Tpanennn. [Ipumepst
MIPUMEHEHUS UHTErpaia B Pu3nke

30

1,2

IIpakTHyecKue 3aHATHSA: BBIIIOJHEHHUE 3aJaHUN U3 yueOHUKA

«Haxoxnenue nepBooOpa3HbX (yHKUIUW», «Bbluncienue uHTErpanoBy, «BbruncineHnue
IUIOLIA/IEN C IIOMOILBIO HHTErPaIay.

IIpuMeHeHne NPOU3BOHON M MHTETPAJIa K PEIICHUIO PAKTUYECKUX 3a7a4

20

Kontposbnas pabora no teme «HTEerpany

CamocrosTenbHas pa60Ta o6yt1a}ou11/1xca: JOMalIHAA pa60Ta 10 TEMC ((HHTGFpB.J'I»

13

«Bpruncnenue miaomaaei ¢ HOMOIIbIO HHTCTpajia», HAIIMCAHNC COO6H.I€HI/I$[

2,3

KOMﬁHHaTOpHKa, IJIEMEHTBI TCOPHUHA BepOﬂTHOCTeﬁ H MaTeMaTHYeCKOii CTAaTUCTUKH. § 4acoB

KomOunaropuka,
3JIeMEeHThI TEOPUH
BEPOATHOCTEN U
MaTeMaTH4YeCKOM
CTATHCTUKH.

Coaep:xanue yueOHOro MaTepHaJia

Komb6unaropusle 3agaun. [IpaBuna komOunaTopuku. IlepecranoBku. Pazmernienus.
Coueranus u ux cBoiicTBa, 6uHOM HbloToHa. BeposiTHOCTh coObITHS. CTaTHCTHYECKHE
XapakTepucTUKU. CTaTUCTUYECKUE HCCIEOBAHMUSL.

CamocTosiTe/ibHasi padoTa 00y4yalOUUXCsl: JOMAIIHSSI padoTa 1Mo PEIICHUIO 3a/1a4.

IToBTOpEHue.

Coaep:xanue yueOHOro MaTepHaJia

Bripaxkenus u ux npeodpaszoBanus. Pemienne TeKCTOBbIX 3a1a4. OYHKINU, UX CBOWCTBA U
rpa¢uku. IlokasarenbHble ypaBHEHUS W HEpaBEeHCTBAa. MppalmoHaibHbIE YpaBHEHUS U
HepaBeHcTBa. JlorapudmMuueckrue ypaBHEHUs U HepaBeHCTBA. POpPMYJbl TPUTOHOMETPUH.
Tpuronomerpuyeckue ypaBHeHus. HaxoxaeHue MpOM3BOAHBIX 3JEMEHTapHBIX (PYHKIUIL.
HccnenoBanue pyHKINU U TOCTpOEHUE TPadUKOB.

Bpluncnenue ompenesnieHHOro UMHTerpajga. BeluucineHue IUIomanad  KpUBOJIUHEHHON
Tpanenuu

32

2,3

HpaKanecm{e 3AHATHUA: BbIIIOJTHCHUEC pra)I(HeHI/Iﬁ 110 TEMaM IMOBTOPCHU A

24

HTorosasi KOHTpoJbLHas padoTa
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CamocrosiTejibHasi padoTa o0yuyawuuxcsi: padboTa ¢ y4eOHUKOM ¢ y4eOHUKOM,

JomaiHss pabora o reMe «lloBropeHue» 15
Pasznea 2. I'eomerpus
IIpsiMble U NII0CKOCTH B NPOCTPAaHCTBe. 24 yaca
Conep:kanue y4eOHOT0 MaTepuaJia 2
Bsenenue. [Tpenmer crepeomerpun. OCHOBHBIE MOHATUSL CTEPEOMETPHUM (TOUKA, IpsIMasi, MIIOCKOCTb, 1
IPOCTPaHCTBO) AKCHOMBI cTepeoMeTpun. HekoTopble cieIcTBUS U3 aKCHOM
Tema 2.1. ConeprxkaHue y4e0HOro Marepuasa 12
IHapajuteqabHoCTE | B3anMHOE pacrnosiokeHue NpsSMbIX B IPOCTPAHCTBE: NapaUIEIbHbIE IIPSIMBIE, 1,2
NPSIMBIX U MepeCEeKaroIINecs MPsMbIe, CKPEIIUBAIOIIHNECS MPSIMBbIE.
IUIOCKOCTEH. [TapayuieabHOCTB IPSIMON U ITIOCKOCTH. YTOJI MEKIY CKPEIIMBAOLIUMUCS IIPSMBIMU B
IIPOCTPAHCTBE.
[TapayeapHOCTB INIOCKOCTEN.
Terpasap u napayuenenunes. M3o0paxkeHust TeTpa’ipa u napajuieienumneaa
[IpakTuyeckue 3aHATHS 6
Penienue ynpaxHeHM, BHIIIOJHEHUE 3a1a4 HAa IOCTPOEHUE CEYEHUM TeTpaspa u
napajuiesenunesia
CamocrosTenbHas pabota o0ydaronmxcs: foMalHss padora no teme «llapaninenbHOCTb
HPSIMBIX U IIJIOCKOCTEM. 5
Tema 2.2. Copepxanue yueOHOro MaTepuasa 10
IHepnenaukyasapuo | [lepnenaukynspusie mnpsmele. I[lpsMas, nepneHAMKYIsSpHAs IUIOCKOCTH, HpPU3HAKU U 1,2
CTh NPSAMBIX H coiictBa. [Ipsimas, nepecekaromas IIocKocTs. [lepnenaukymnsap u HakJIoHHbIE. PaccTosiHue
IJIOCKOCTEH. OT TOYKHM JI0 IUIOCKOCTH. PaccrosiHMe OT mpsMoM 10 IIoCKocTH. PaccrosHue Mexay
NapaJuIeIbHBIMA  IIJIOCKOCTSAMHU. PaccTosiHMe MeXIy CKpELIUBAIOIUMUCS MPSIMbBIMHU.
Teopema o 3 neprieHIUKyIsIpax. Yron Mexay npsMOll M IUIOCKOCTBHIO. JIByrpaHHBIN
yroia. Ilonstue ismHeliHOro yrina. IIpu3Hak mNEpNEHAMKYIAPHOCTH 2 IUIOCKOCTEH.
IIpssMOyTOJIBHBIN MTapajuIeIenune]
ITpakTnueckue 3ansaTus: Pemenue 3agau 5
KonTpoabHnas padora no teme «B3anMHOE pacioyIOKEHHE MNPSIMBIX M MIIOCKOCTEN . 1
CamocrosTenbHas paboTa 00y4aronXxcs: TOMaIIHss padoTa 1o Teme
«[lepneHANKYASIPHOCTh NPAMBIX U IUIOCKOCTE», paboTa ¢ KHUTOMI )
Koopaunartel u BeKTOpHBI. 24 yaca
Copnepkanne y4eOHOro MaTeprana 10
ITonsiTve BEKTOpa B IPOCTPAHCTBE. 1,2

PaBeHCTBO BEKTOPOB.
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Tema 2.4.
BekTopnl B
NMPOCTPAHCTBE

HevictBusa Haa BekTopamu. CloKeHHE BEKTOPOB U YMHOXKEHHUE BEKTOpPA HA YUCIIO.
Kommutanapusie Bektopsl. [IpaBuio napamuienenumnena.

Pa3noxenue BekTopa 1o 3 HEKOMILIAHAPHBIM BEKTOPAM.

IIpMeHeHNne BEKTOPOB K PEIICHHUIO 3a/1a4.

[TpakTHdeckue 3aHATHS
[Henictus Han Bekropamu. [IpaBuio napamienenunena. [I[pumenenne BEKTOpoB K
PELICHUIO 3a/1a4.

KonrtposnbHas pabora o Teme «BeKTopbl B IPOCTPAHCTBEY

CamocTosTrenbHas paboTa o0yyaroumxcs: JoMalrHss padora o reme «BekTopsl B
MIPOCTPAHCTBEY

Tewma 2.5.
MeToa KOOpPAUHAT
B IPOCTPAHCTBE

Cogepxanue yueOHOro MaTepuana

HpHMOYFOHBHaSI CUCTCMa KOOPpAUHAT B IIPOCTPAHCTBCE. KOOpI[I/IHaTBI BCKTOpaA. CBs13b
MCKAY KOOpAUHATAaMH BCKTOPOB U KOOpAWMHATAMU TOYCK. HpOCTefIHII/IC 3aJa4u B
KOOpAWHAaTax. Yron MCKAY BEKTOpaAMHU. CKaJ'IHpHOG IIPpOU3BCACHUC BEKTOPOB. CKaJ'ISIpHOG
IMPONU3BCACHUC BCKTOPOB. Brrancnenue YIJIOB MCXKAY NPAMBIMU U ITIJIOCKOCTAMM.

14

1,2

[TpakTuyeckue 3aHATHS

IIpocreiimue 3a1a4u B KOOPAUHATAX
CkansipHO€E MPOU3BENECHNUE BEKTOPOB
[TpriMeHeHrEe BEKTOPOB K PEIIEHUIO 3a]1a4.

KOHTpOJ’IBHaH paGOTa mo TeMme «Meton KOOpAWHAT B IPOCTPAHCTBCH

CamocTosTenbHast paboTa 00yJyaroumxcs:

CkansipHoe Mpou3BeJIeHNE BEKTOPOB

[IpruMeHeHne BEKTOPOB K PEUICHHUIO 3324

JOMallHss paboTa 1o remMe «MeTos1 KOOpAUHAT B IPOCTPAHCTBEY

MHOrorpaHHuKHM U KPVIrJble TeJa. 32 yaca

Tema 2.3.
MHoOrorpaHHUKH.

Coneprkanue y4eOHOro MaTepuana

MHuororpanauku. Bepunnsl, pedpa, rpaHu MHOrorpanHuka. Pazseptka. MHororpansbie
yIiIbl. BeITyKIIbIE MHOTOIPaHHUKHU.

[Tpusma, ee ocHoBaHMs, OOKOBBIE pedpa, BbICOTa, OOKOBasi MOBEpXHOCTh. [Ipsimas u
HakiIoHHas npusma. [IpaBunbHas npusma. [Tapamnenenunen. Kyo6.

[Tupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BbICOTa, OOKOBas IOBEPXHOCTh. TpeyroiabHas
nupamuaa. [IpaBuibHas nupamuaa. Y ceyeHHas nupaMuia.

Cummetpuu B KyOe, B apajiesienumesie, B Ipu3Me 1 MupaMuje.

[ToHsATHE O CUMMETpPUU B IPOCTPAHCTBE (LIEHTPaIbHAs, OCEBas, 3e€pKabHas).
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IIpuMepsl CHMMETpPHUI B OKPYXKAIOLIEM MUPE.
Ceuenus Ky0a, mpu3Mbl, mupamMusl. [IpecTaBienue o mpaBUIIbHBIX MHOTOTPAHHUKAX
(Terpasap, KyO, OKTadap, TOACKAIP U UKOCAIP).

HpaKTI/I‘ICCKI/Ie 3aHATHA

Pemrenne 3aa4 Ha HAaXOXXACHUC IIJIoIaau ITOBEPXHOCTH IIPHU3MbI
Pemrenne 3a1a4 Ha HAaXOXKXKACHHUC IIJIOIAaau IIOBEPXHOCTU IMUPaMHUbI
Pemenne 3amad Ha HAX0XKICHHUE ILIOMIAAN IMOBCPXHOCTU MHOT'OT'PAHHHUKOB

KonTponbhas pabota mo rTeme « MHOTOTPaHHUK

CamocrosTenpHas paboTa 00yJaronmXxcs: ToManHsst padbota no Teme «MHOTOrpaHHUKI
coobmenue: «Mup MHOTOTPaHHUKOBY
HccnenoBanue: «IIpaBuiibHble MHOTOIPAaHHUKH U YUCIIO Diliepay

Tema 2.6.
HunauHap, KoHyc,
chepa

Copepxkanue ydeOHOro Marepuana

Tena u moBepxHOCTH BpalleHUs. [IOHATHS TUIMHIpPA U KOHYCA. Y CEUEHHBIN KOHYC.
OcHoBaHue, BBICOTa, paauyC OCHOBaHUS, OOKOBasl W IMOJHAsl MOBEPXHOCTh, 0Opasyromias,
pa3BepTka. OceBble CEUEHUS U CEUEHUS NapasuieIbHble OCHOBAHUIO.

[Tnomanu 6OKOBOM M MOTHOM MOBEPXHOCTH LWIMHIpPA, KOHYcCa, yceueHHoro konyca. lllap
u chepa, Ux cedyeHus, KacaTelbHas IIIOCKOCTh K cdepe. YpaBHeHue cdepsl. [lmomanp

chepsl.

22

1-3

[IpakTrueckue 3aHATUA

Pewenue 3a1a4 Ha HaXOXKACHUE TUIOLIAIN IOBEPXHOCTH LIWIIMHAPA
Pemenue 3aga4 Ha HaXOKICHUE TUIOIIAIA TOBEPXHOCTH KOHYyCa
Bzanmnoe pacrnonoxxenue chepsl U II0CKOCTH

Pa3Hble 3a1aun HAa MHOTOTPAaHHUKH M TEJIa BPAILICHUS

14

KonrtponsHas padorta no reme «L{ununap, konyc, chepay

CamocTosTenbHas paboTa 00yyaronmxcs:

Pemrenue 3a1a4 Ha HAXOXKAEHUE IO/ TTOBEPXHOCTH LIMJIMHIPA
Penrenue 3amau Ha HaXOXIEHUE TIOMIATN TIOBEPXHOCTH KOHYCa
JoMaiHss pabora no reme «Llununap, konyc, chepa»
coobmenne: «Kpyrible Tena BOKpYT Hacy

10

HN3mepenus B reomerpun 12 yacos

Tema 2.7. Copneprkanne y4eOHOro MaTeprana

O0neMbI Te1 | O0bemel Teir. [lorarue 00 00beMe Tena. OTHOLIEHHE 00BEMOB HOIOOHBIX TEIL.

®opmynbel 00beMa KyOa, TPSMOYTOIBHOTO TTApAUISNICIUIIE/ 1A, TPU3MBIL, IIIHHAPA.
Dopmyiibl 00beMa MUpaMubl 1 KoHyca. @opmysisl 00beMa 1mapa U mionanu cepsl.

24

1-3
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[IpakTueckue 3aHATUA
Pemenue 3a1a4 no BEIUMCIEHUIO 00BEMOB TeII: Ky0a, IPSMOYTOJIbHOIO NapajuleenuIeaa,
MPU3MBL, IUIMHIPA, THPAMUAbI U KOHYCA, 1apa

12

KontponbHast pabora o Teme «OObEMBI TEI» 1
CamocrosiTenbHas paboTa o0yJaronuxcs: JoMamrHss padora mo teme «O0beMbl Ten», Pedepar
«IIpuMeHeHnEe MaTEMATUKU B TIOBCEAHEBHOMN KU3HU» 10

Jli XapakTepUCTUKH YPOBHS OCBOCHMS y4eOHOr0 MaTepualla UCIOJIb3YKOTCS Celylolue 0003HaueH Us:
1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHee U3yUYECHHBIX 00BEKTOB, CBOHCTB);
2. — penpOAYKTUBHBIHN (BBIIOIHEHUE JIEATEIBHOCTH 110 00pa3ily, UHCTPYKLUH WIH 0] PyKOBOJICTBOM)
3. — IPOAYKTUBHBIH (TUTAHUPOBAHKME U CAMOCTOSTEIHLHOE BBHITIOJTHEHUE ICATEILHOCTH, pelIeHHE TPOOIEMHBIX 33/1a4)
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3. YCJIOBUS PEAJIMBAIIUAU TPOT'PAMMBI INCIATIJINHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY

o0ecrneyeHnIo
Peanu3zanus nporpaMmsl AUCHUILIMHBI TPeOyeT HAIMYMsL yueOHOro kabuHera «MaTeMaTuKN»
- OO6opynoBanue y4eOHOTO KaOMHETa: MOCAT0YHBIE MECTA MO0 KOJTUYECTBY 00yUaIONTNXCS;
- pabodee MeCTO MpENoJaBaTes;
- TexHuueckue cpeicTBa OOyYEHHsS: KOMIBIOTEP C JIMLIEH3MOHHBIM IPOrpaMMHBIM
obecrieyeHreM 0011ero 1 nNpohecCHOHAILHOTO Ha3HAUYEHUs,
MYJIbTUMEANAIIPOEKTOP HUCHONB3YIOTCS B KabuHere Ne36 «HpOpMAIMOHHBIE TEXHOJIOTHNY,
IOCPEJCTBOM KOTOPOI'O YYaCTHUKM 0Opa30BaTeNbHOIO Ipolecca MOIYT IPOCMaTpUBaTh
BU3YaJIbHYIO HH(POPMALIMIO CO3/1aBaTh MPE3ECHTALNH, BUJICOMATEPHAIIbl, HHbIE JOKYMEHTBI.
MarepuanbHO-TEXHHUYECKOE OOecleYeHne JOJKHO OTBe4aTh OCOOBIM 00pa30BaTeNbHBIM
NOTPEOHOCTSAM  KAKJOW  KAaTeropuu OOYyYaroIIMXCS HMHBAIMAOB U OOy4YalOIIUXCSH C
OrPaHUYEHHBIMU BO3MOXKHOCTSMU 3/J0POBBS.
s peanusanuu nporpaMmsl:
1) nmomxHa OBITh OpraHu3oBaHa Oe30apbepHas cpeja B TEXHHKyMe; oOecrnedeHue
OecnpensTCTBEHHOT0 JOCTylma OOydJalomuxcsi C OrpaHHMYCHHBIMH BO3MOXHOCTSIMHU
3/10pOBbsI, HMMEIOUIUX HapyLICHUS ONOPHO-JIBUIrATEJbHOIO ammapara, B YydueOHbIe
NOMEIIECHUs (HaJudue MaH1yCOB, MOPYYHEH, paCIIMPEHHBIX IBEPHBIX IPOEMOB);
2) yueOHblii kabuHeT «MaremMaTHKa», JOJDKEH OBITh OCHAIlEH MeCTaMH C TEXHHYECKUMHU
cpeAcTBaMu O0YYEHHUs ISl O0YJAIOIUXCS C Pa3IMYHBIMU BHIaMU OTPaHHYCHHS 3]I0POBbS;

a) I JIMIA ¢ HAapylleHHeM CJIyXa [JOJIKHbI ObIThb: HaJIMYME ayJUOTEXHUKU
(aKyCTHUYECKUI yCHIIMTENb M KOJIOHKH), BUJICOTEXHUKU (MYJIbTHMEIHIHBIA IPOEKTOD,
MHTEpaKTHBHAs JOCKA WU TEJIEBU30D), JOKYMEHT-KaMephl;

0) 1A caadoBHASIIMX 00YUYAIOIMXCS JOJKHBI ObITh. HAJM4YME BUJCO YBEITUUUTEIEH
Ul yJQJIEHHOTO NPOCMOTpa, JAWUCIUIEH C HCHOJb30BaHMEM CHUCTeMbl bpaiiis,
AJIEKTPOHHBIX JIYTI, TPOTPaMMbI HE BHU3YaJbHOTO JOCTyNa K MH(OpMAIMH, MPOrpamMM-
CHHTE3aTOpPOB pPeuH;

B) MJIsl 00y4YalOIIMXCA € HAPYLIEHUSIMH ONOPHO-ABUraTeJIbHOI0 ammaparta J0JDKHA
OBITH OpraHU30BaHa Oe30apbepHast cpea.

3) nocagouHble MecTa B KaOnHeTe «MaTeMaTHKay, JOHKHBI OBITh IO KOJMYECTBY 00 yUYarOLIUXCsl
¢ yueroM konunuecta mect st OB3.

4) B xaOuHeTe TOJIKHO OBITh MPEIyCMOTPEHO: CHelHalbHble Y4eOHUKH, YdeOHble TOCOOUs U
JUIAaKTUYECKUE MaTepHalibl; pa3MelIeHHe B JIOCTYIHBIX JJIs 00y4aromuxcs ¢ OrpaHUnYeHHBIMU
BO3MOXKHOCTSIMHU 3JI0pPOBbSl B a/IaliTUPOBAHHON ¢opMe (C yuyeToM HX OCOOBIX MOTpeOHOCTEH)
CHPaBOYHON MHPOPMALIUH.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

Ilepeyenb pexoMeHAyeMbIX y4yeOHbIX M31aHui, MHTEpHeT-pecypcoB, IONOJHHUTEJIbHOM
JIMTEepaTypbl

OCHOBHBIE HCTOYHHUKHU:

1. Asumos II.A. u np. Anrebpa u Hadana aHanu3za. 10 (11) k1. — M., 2016.
2. Aranacsu JI.C. u ap. ['eomerpus. 10 (11) xi1. — M., 2013.

3. bammakoB M.W. Maremaruka (6a30Bbiii ypoBeHs). 10—11 k. — M., 2014.
4

bammakos M.M. Marematuka: 10 xi. COopHUK 3amad: ydeb. mocobme. — M.,
2014.

5. bammakoB M.M. Martemartuka: yaeOnuk ais 10 xi. — M., 2014.

6. Komsarun FO.M. u np. Marematuka (Kuawura 1). — M., 2015.

7. Konsarun FO.M. u np. Marematuka (Kaura 2). — M., 2015.
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JlonoTHUTEIbHBIE HCTOYHUKH:
1. b.I'.3uB. lunaktudeckue matepuaisl no reomerpun. — M: Ilpocsemienue, 2013

HNHTEepHET-peCcypChl:

1. www. school. ed u. ru/dok_ed u. asp www.edu.ru/db/portal/sred/

2. Tazera «Marematuka» «u3aaTeabckoro noma» «llepBoe ceHTIOPSI»
http://www.mat. 1 september.ru

3. Maremaruka B OTkpsiTOM Kotemke http://www.mathematics.ru

4. Maremaruka: KoHCynbTallMOHHBIN LIEHTP IpenoaaBaTeseil U BBINYCKHUKOB MI'Y

5. http://school.msu.ru

6. Marepuansl no MareMaTuke B EAMHON KoIeKuu nu(poBBIX 00pa30BaTEIbHBIX
pecypcoB http://school-collection.edu.ru/collection/matematika/

7. OOpasoBaTelbHBIM MaTeMaTUUeCKu caiT Exponenta.ru http://www.
exponenta.ru

8. Obwepoccuiickuii MmaTeMatuueckuii mopran Math-Net.Ru http://www.mathnet.ru

9. ITopran Allmath.ru - Bcs maTemaTuka B ofHOM MecTe http://www. allmath.ru

10. BupryanbHas mkoJia toHoro matemaruka http://math.ournet.md

11.Bcs snemenTapHas matematuka: CpeaHsss MaTeMaTHYeCKas HHTEPHET — IIKOJa
http://www.bymath.net

12.T'eomerpuueckuii mopran http://www.neive.by.ru

13.T'paduku ¢ynkuuit http:// graphfunk .narod.ru

14. Marematuka on - line. B momomp cryaeHty. OCHOBHbIE MaTEMaTHYCCKHE
dopmynsl 1o anrebpe, TeOMETpPUH, TPUTOHOMETPHUHU, BBICIICH MaTeMaTHKE.
http://mathem.h1.ru/

15. B nmomomb cryaeHty. http://www.webmath.ru

16.00pa3oBarenbHble pecypchl UHTepHeTa-MaTtemaTuka.
https://alleng.org/d/math/math366.htm.

Yci0BuUs peasu3aii NPporpaMMbl JJIsl JIUI] ¢ OTPAHUYEHHBIMHI BO3MOKHOCTSIMU
310POBbSI.

g oOyuaromuxcst u3 yucna jun ¢ OB3 (MHBaIuAOB, AeTeH-MHBAINUIOB) pealn3alus
MporpaMMbl y4eOHOW AUCHUIUTMHBI «MareMaTuka» MPOBOJUTCS C YYEeTOM OCOOEHHOCTEW HX
NMCUXO(U3NUECKOTO PA3BUTHS, WX WHIWBUIYAIBHBIX BO3MOXHOCTEH W COCTOSIHHS 3]J0POBBS,
yTeM COOJIIOICHUS CIEAYIOMUX 00X TPEOOBaAHMIA:

- MpOBEJCHUE YUYEOHBIX 3aHATHH, MPOMEKYTOYHOW aTTECTAlMU MO JIUCIUIUIMHE IS JIUI] C
OTPaHWYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSl  (MHBAIUAOB, JeTCH-WUHBAIUIOB) B OIHOMU
ayJIMTOPUU COBMECTHO C OOYYarONIMMHKCS, HE WMCEIOIUMH OTPAaHWYCHHBIX BO3MOXKHOCTEH
3JI0POBBSI, €CJIA ATO HE CO3/IaeT TPYIHOCTEH I 00YJIArOIIUXCS;
- TPHUCYTCTBHE B ayJAUTOPHH aCCHCTCHTA, OKAa3bIBAIOMIETO OOYJAOIIMMCS HEOOXOIUMYIO
TEXHUYECKYIO MTOMOIIb C YU€TOM MX WHIUBUIAYATbHBIX OCOOCHHOCTEH (3aHSTh pabouee MecTo,
MePeIBUTATHCS, TPOYUTATh U OOPMUTH 3aJaHHE, OOIIATHCS C TIPEIIOIaBaTelIeM);
- TIOJIb30BaHKUE HEOOXOJUMBIMU O0YUYAIONTUMCS TEXHUYECKH CPEJICTBAMHU Ha YUYEOHBIX 3aHSATHUSX
C YY€TOM MX MHIUBUAYATbHBIX OCOOCHHOCTEH;
- obecrie4eHre BO3MOXKHOCTH OECIPENSITCTBEHHOTO JOCTyIMa OOydYalolUXCsl B ayAUTOPUH, a
TaK)ke X MPEOBIBaHMS B YKa3aHHBIX TTOMEIIICHUSIX.

MamepuanvHo-mexnuyeckoe obecneuerue.

CrynenTsl 00y4aroTcsi B KaOMHETax ¢ JOCTYIIOM K KOMIBIOTEpY M pecypcam MuTepHeT,
npu  HEOOXOIMMOCTH TOJIB3YIOTCA OubOnmuorekoil. Peanmzamust y4ueOHOW — AMCIUTIIMHBI
OCYIIECTBIISICTCS B KaOWHETE C BBIACICHUEM CICIHAIBHBIX MECT JJIA JIMI[ C OTrpaHUYECHHBIMU
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http://school-collection.edu.ru/collection/matematika/
http://mathem.h1.ru/
http://www.webmath.ru/
https://alleng.org/d/math/math366.htm

BO3MOXHOCTSIMH 370pOBbs. MH(ppacTpykTypa 00pa30BaTe/bHOM OpraHU3ally, MaTepuabHas
06a3a COOTBETCTBYET COBPEMEHHBIM TpPEOOBaHMSIM M JIOCTATOYHA JI CO3JaHMsI TpPeOyeMbIX
yCIOBUHA it OOy4YeHHsT M pa3BUTHS JHUIl C OrPAaHMYEHHBIMH BO3MOXXHOCTSIMU 37I0POBbS
(MHBAIMAOB, NETEH-UHBAIUIOB).
Kaoposoe obecneuenue obpazosamenvrnozo npoyecca.
Peanuzanus mporpaMMbl OCYIIECTBISETCS NEAATOTMYECKUMHU KaJapaMM, MMEIOLIMMHU BBbICLIEE
neAarornyeckoe o0pa3oBaHME COOTBETCTBYIOIIEE IIPENOAABAEMOM JIHUCLUIUIMHE C
00513aTEIbHBIM TMPOXOXKACHUEM CTAKUPOBOK U TOBBIIICHUS KBATM(UKALUKU HE pexke OJHOTrO
pasa B 3 roja, a Tak >k€ ¥ KypcChl IIOBBILIEHNUS KBATU(PHUKALMU IS [IEJaroroB 0 MHKJIIO3UBHOMY
obpazoBanuto juisi oOydenust sun ¢ OB3 (uHBaymmoB, aerei-mHBanuaoB). IlpenmomaBarenu
JOJDKHBI 3HaThb MOPSAJOK pealu3aldd JUJAKTUYECKMX [PUHIUIOB HWHAMBUIYAJIbHOTO U
QG GepeHIIMPOBAHHOTO MOAX0/I0B, Pa3BUBAIOIIETO, HATJSIIHOTO M MPAKTHUYECKOTO XapakTepa
00y4eHwUsI.
Yuebno —memoouueckoe u ungopmayuonnoe obecneuenue.

OOyueHue OpraHM30BaHO C HCIOJIb30BAHUEM CIIELUAIBHBIX METOAOB OOYy4YeHHUS U
JUAAKTUYECKUX MAaTEepUaoB, COCTABIEHHBIX C Y4YETOM OCOOEHHOCTEH ICUXO(U3UUECKOro
pa3sBUTHSL, UHAUBUIYAIbHBIX BO3MOXKHOCTEH M COCTOSHHS 3740pPOBbs Takux oOydaromiuxcs. B
OCBOCHHMH Y4EOHOH AMCHUIUTMHBI MHBAIMAAMU U JIMLIAMH C OTPAaHHYEHHBIMH BO3MO>KHOCTSIMH
3JI0pOBbsl YU€OHO-METOJIMYECKHUE MaTepUalbl Uil CAMOCTOSITEIbHON pabOThl MPEJOCTaBIIAIOTCS
B (hopMax, aJanTUPOBAHHBIX K OTPAHMYCHUSM UX 3J0POBBS M BOCHPUATHS MHPOpPMALUHU: B
neyaTHoOM Gopme WK B GopMe JIEKTPOHHOIO JOKYMEHTA.

Opranu3alOHHO-TIEIarOTHYECKOE CONPOBOXK/ICHWE HAMpaBJIE€HO Ha KOHTPOJIb y4eObl
00yyaroIerocsi MHBJIM1a UM 00Yy4arolerocs ¢ OrpaHU4E€HHBIMU BO3MOXKHOCTSMU 3710POBbsS B
COOTBETCTBUU C TIpadUKOM Yy4yeOHOro Mpolecca B YCIOBUSX WHKIKO3MBHOIO OOydYEHUS.
CopeiictBie B 00yueHHM peaqu3yercsi uepe3 MHIUBHIYaJIbHYI0 PabOTy C 0O0ydaroUMMHCS
(xoncynpranun). Kommekrtanuss O6uOAMOTEYHOro (QOHAA OCYIIECTBISETCS  DJIEKTPOHHBIMHU
U3JJaHUAMU OCHOBHOM ¥ JIOTIOJIHUTENBHONM Yy4eOHOM JuTepaTypbl IO MpPErnojaBacMoi
JTUCIUIINHE.

Konmponw u oyenka pesynbmamos oceoeHusi OUCYUNIUHbL.
KoHTposnb 1 o1ieHKa pe3yabTaToB OCBOCHUSI TUCIUIUIMHBI OCYIECTBIISIETCS MTPENoJaBaTesIeM Kak
TPaJUIIMOHHBIMHM, TaK MHHOBAIIMOHHBIMM METOJIAMH, BKJIIOYAs KOMIIBIOTEPHBIE TEXHOJOTHH.
@opMBl  KOHTpOJS s OOy4yarouMxcs C OrpaHUYEHHBIMM BO3MOXHOCTSIMU  3JIOPOBBS
(MVHBaNMMIOB,  JleTeW-MHBAJIWAOB)  YCTaHABIMBAIOTCI  C  y4eTOM  HHAMBUIYAJIbHBIX
ncuxo(u3nueckux ocobeHHOCTe! (YCTHO, MMCbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIbIOTEpE,
tecTupoBaHue). [Ipm mMOAroTOBKE K  OTBETY OOydaromMMcs THpud  HEOOXOAMMOCTHU
MIPEIOCTABIISAETCS JOIMOJHUTENbHOE Bpems. [Ipu mpoXoXAeHHH MPOMEXYTOUHOM arrecTaluu
BO3MOYKHO YCTaHOBJICHUE MHIUBUAYAIbHBIX IPa(UKOB.
Ocobennocmu peanuzayuu npocpammuvl 015 00YUAIOWUXCS C HAPYUEHUEM CLYXA.

VY4eOHbIIl MaTepuasl MpPEACTaBISIETCS B NMHUCBMEHHOM M JJIEKTPOHHOM BapHaHTaX, C
MOJIPOOHBIM Pa3bsICHEHHEM HOBBIX TEPMUHOB. Ha JEKIIMOHHBIX U MPaKTUKO-OPUEHTHPOBAHHBIX
3aHATUSAX BU3YaJbHBIH MaTepHal B XOJ€ €ro NpeACTaBICHUS YETKO MPOrOoBapHBAETCS, MOCIe
OOBSICHEHHUSI KaKOro-TuOO BOMpoca HEOOXoauMo jaenaTh Hebombiue maysbl.  [lupoko
UCTIOJIb3YeTCsl MIUTIOCTPATUBHBIA MaTepuall: 00y4yaromuMCsl IPEIbABISIOTCS KapTOUYKU, CXEMBI,
IUTaKaThl, TJI0CCApU, BUEOMAaTEpHAaIIbl U Ap.

B npornecce o0ydyeHus: Ul C HapyIIEHHEM CilyXa IpenojaBaTeleM YYUTBHIBAETCS, YTO
OCHOBHBIM CIOCOOOM BOCHPHUSATUS PEUd TIIYXUMHU OOy4YaloIIMMHUCS SBIIAETCS YTEHHE C TYO0,
CJIa0OCIBILAIINME — CIIYXO0-3pUTeNibHOE BocrpuiTue. OCymecTBIseTcs KOHTPOIIb 32 TEM, YTOOBI
oOyyarolmuecss C HapylIeHHEM CcilyXa I[0JIb30BAIMCh HWHAWBUIYAJIBHBIMU  CIIyXOBBIMHU
anmapaTraMmu, 00ecreunBaloUIMMU 00JIee TOYHOE CIYX0-3PUTENIBHOE BOCTIPUSATHE PEUH.

Ocobennocmu peanuzayuu npocpammuvl 015 00YUAIOWUXCA C HAPYUEHUEM 3PEHUSL.
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ITpu ocBoeHNM y4eOHON AMCUUIUIMHBI MPEIOCTABISAIOTCS TU(HIOTEXHUUYECKUE CPEACTBa:
IpY HEOOXOJUMOCTH — KOMIUIEKT NHCbMEHHbIX IpUHAAIEKHOCTEH M Oymara s mucbMa
penbeHO-TOUCYHBIM MPUPTOM Bpaiisst, KOMIBIOTEP CO CIEMUATU3UPOBAHHBIM POTPAMMHBIM
o0ecrieyeHueM; MpU HEOOXOAMMOCTH IPEIOCTaBISIETCS  YBEJIMYMBAIOIIEE YCTPOWCTBO,
BO3MOYKHO TaK)Ke MCIIOJIb30BaHNE COOCTBEHHBIX YBEIHMUMBAIOIIUX YCTPOUCTB.

VYuyebHble MmocoOMs W MaTepuasibl Il CaMOCTOSITENIbHOM paboThl JIOJKHBI OBITh
IpeJCTaBJIeHbI B (popMax, aIanTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/10POBbBSI:

- B ICYATHON (pOpME yBEITUUYEHHBIM HIPUPTOM;
- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayanodaiina;

- B IeYaTHOH (opme Ha si3bike bpaiins.

AKTUBHO HCHOJB3YIOTCS COBPEMEHHBIE KOMIIBIOTEpHBIE TEXHOJIOIMU. KommbroTepbl
OCHAILEHB! CIELUUAIbHBIM IPOIPaMMHBIM OOECIEUYEHUEM: IPOrpaMMa 3KpPaHHOIO J0CTyIa
JAWS (dpupma Freedom Scientific), VIRGO wmu COBRA (Baum Retek AG). Ilporpamma
NVDA mno3Bossier 00y4arolmuMcsl ¢ HapyLIEHUEM 3pEHUsl Yepe3 pPeueBOM BBIBOJ CUMTHIBATh
UHPOPMALIMIO C 3KpaHa KOMIIbIOTEpa, BBOAWUTH TEKCT, MOJIy4aThb M OTIPABIATH I1OYTOBBIE
COOOIIIEHUS, TOJIH30BATbCI MHTEPHET-pecypcamMu U T.A4. s craboBUASIIMX OO0Yy4arOIMIUXCs C
octpotoii 3penus ot 0,05 1o 0,3 D, y KOTOpbIX 3pUTEIbHBII aHATU3AaTOP SABJISIETCS BEAYILUM IPU
BOCIPUSTHU OKPYXKAIOIIEro MUpa MCIOJIB3YeTCs IporpaMma yBeludeHus dkpana Magic Screen
Magnification, yBenuuuBaromiee u300pakeHHe OT 3-X g0 72-X W OT 3-X g0 52-x pa3
COOTBETCTBEHHO.

Tudnounpopmanonssle cpencTBa: AUKTOPOH, HOYTOYK CO CHEHMAIM3UPOBAHHBIM
IIPOrpaMMHBIM o0ecrieueHrneM Uit He3psuux. KoMnbrorepsl co cenualbHbBIMU IporpaMMamMu U
TU(DIIOTEXHUUECKUE CPE/ICTBA MO3BOJISIIOT 00YyYaIOLIMMCs ONIEpaTUBHO MOIy4aTh HHGOPMALIHIO B
y0OHOM JuIsl BocTIpUATHS (hopMe: TaKTUIIbHOM, ay/lno, WIK B YBEITMYEHHOM (hopMare, IoJydaTh
JIOCTYIl K TEYaTHBIM JMTEpPaTypHbIM HCTOYHUKAM, MMEIOIIMMCs B Oubnuoreke (ydueOHMKaM,
y4eOHBIM TTOCOOUSM, KypHAJIaM U Jp.).

Hdns  cnaboBuasnmx — oOecreyuBaeTcss JIOCTaTOYHOE  OCBELICHHE,  JIONyCKaeTcs
MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMUUTENbHBIX YCTPOUCTB, HE3PSYMM BOIPOCHI 3aUNTHIBAIOTCS
IIpenoaaBaTeseM WIN aCCUCTEHTOM.

Ocobennocmu peanuzayuu npocpammuvl 015 00YUAOWUXCS C HAPYUEHUEM ONOPHO-
08ucamenbHoO20 annapama.

[lepememnienue nroaeit ¢ BoipaxkeHHbIMU HOJIA 3aTpynHeHo, A TakuX O0y4aromuxcs
paspabaTbiBaeTCsi MHAMBUIYAIbHBIM TpaduK TMOCEUIEHHUs 3aHATHH B  COYETAaHHMM C
JUCTAaHIIMOHHBIMU QopMamH oOyueHusi (BeOMHaphI, CBS3b MpEroaaBareis ¢ 00ydaromuMcs 1o
CKaMy, 10 3JeKTPOHHOI 1mourte, 1o TenedoHy u Jip. cnocoObl B3auMoaencTBus ). Odyyarommmes
C TOpa)X€HHWEM BEpPXHUX KOHEUHOCTEW MPEJOCTaBISETCS BO3MOXHOCTh IOJb30BaThHCS
JUKTO(OHOM JUIsl 3alUCH JICKIIMOHHOTO MaTepHara.

VYyebusie Marepuansl (ydeOHUKH, MOCOOMS, JIGKIIMOHHBIM Marepuaj, Mpe3eHTAINH,
CIHMCKH PEKOMEHIYyeMOM JHUTEpaTyphl, INIOCCApHUid, 3aJaHus Uil CaMOCTOSTEIbHOM palboThI)
JOJIKHBI OBITH TIPEJCTAaBIIEHBI B (pOpMax, aaliTUPOBAHHBIX K OTPAHUYEHUSM UX 3/10pPOBbS:

- B IeYaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;
- B hopme aynuodaiina;

- B (hopme BuIeOMaTEpPHAIOB.

Heo6xoauMo  HCHONB30BaHHE — ajdbTEPHATHBHBIX YCTPOWCTB BBOJAAa HH(OpMAINH,
CHEIHaIbHBIX BO3MOKHOCTEW OIEpAIl[MOHHBIX CHCTEM, TaKUX KaK OSKpaHHas KJIaBHaTypa, C
IIOMOILBI0 KOTOPOM MOKHO BBOAUTb TEKCT, HACTpPOWKa JEHCTBHM IIPM BBOJE TEKCTAa,
N300pakeHMsl ¢ TOMOIBIO KIIABUATYPhl WM MBIIIH.
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4. KoHTpOJIb ¥ OlleHKA Pe3yJbTATOB 0CBOeHUs {ucunniainubl
KonTpoib M omeHka pe3ylbTaTOB OCBOCHUS AUCIUIUIMHBI OCYHIECTBISETCS

MMpCrnoaaBaTCiIcM B

Imponeccce

IMIPOBCACHUA

IMPAaKTUICCKUX

3aHIATUU U

J'Ia60paTOpHBIX pa60T, TCCTUPOBAHHA, a4 TAKIKC BBIITOJIHCHUA O6yan0HlHMHCH
HHIAWBUYAJIBbHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.

PesyabTaTsl 00yueHust DopMBbI 1 METOABI dopmupyemMble
(ocBOEHHBIE YMEHUSI, YCBOCHHbIE KOHTPOJISI M OLlEHKHU KOMIIETeHIN U
3HAHMSA) pe3yabTATOB 00YUYeHUsI
Ooyuaromuiicst 10/15KeH YMETh:
Anreopa Texymuii KOHTPOJIb: OK 1.

BBINIOJIHATH apU(METHUECKHE
JeUCTBUSA HaJl YMCIIaMH, coueTast
YCTHbIE U TUCbMEHHbIE IIPHEMBI;
HAaXOIUTh MPUOIIMKCHHBIE
3HAYEHUS BEJIMUUH U TOTPEIIHOCTH
BbIUKCIICHNH (aOCONMOTHAS U
OTHOCHUTEJIbHAs); CPABHUBATh
YHCJIOBBIE BBIPAKEHMUS,;

HAaXOAUTh 3HAYEHUsI KOPHS,
CTeleHH, jorapudma,
TPUTOHOMETPUYECKUX BbIPa’KEHUH
Ha OCHOBE OIpe/esIeHus,
UCTIOJIB3YS IPH HEOOXOAUMOCTHU
MHCTPYMEHTAJIbHBIE CPEIICTBA;
H0JIb30BAThHCS MPUOIMKEHHON
OLICHKOH ITPU MPAKTHYECKUX
pacyerax;

BBITIOJIHATH ITPE0OPa30BaHUs
BBIPAKECHUH, TPUMEHSIsST (HOPMYJIBI,
CBSI3aHHBIE CO CBOHCTBAMHU
CTEeIeHeH, JorapugmMoB,
TPUTOHOMETPUUECKHUX (PyHKLMII;

DOyHKIUH U rPaPuKu

BBIYUCIISITh 3HAYCHNUE (PYHKIUH 1O
3a/laHHOMY 3HAQUYEHHUIO apryMeHTa
IPU pa3IMYHBIX cIoco0ax 3aJaHus
byHKINY;

OTIpEICIIATH OCHOBHBIC CBOMCTBA
YHCIOBBIX (PYHKLIHUH,
WUTIOCTPUPOBATh UX Ha rpauKax;
CTPOUTH TPAPHUKN U3y4ECHHBIX

(GYHKIHHA, WILTIOCTPUPOBATH 110
rpauky CBOMCTBA 3I€MEHTaPHBIX
GYHKINH];

YpaBHeHNs 1 HEPaBEHCTBA

pelaTh paluoOHAIbHBIE,
MIOKa3aTeNIbHBIE,
JorapupmMuyecKue,
TPUTOHOMETPUYECKUE YPABHECHHUS,
CBOJAIIUECS K JINHEHHBIM U
KBaJIpaTHbIM, a TaKXKe
AHAJIOTMYHBIC HEPABEHCTBA U

- YCTHBIH
(bpOoHTaNbHBIN ONpPOC
mno 3HAHHUIO
OCHOBHBIX IOHSTHH,
onmpeaeceHuil.

- OLICHMBaHUE
BBITIOJTHEHHUS
MPAKTUYECKUX padoT;

- TECTHUpPOBaHHE o
TEeME;

- WHIUBUAYaJIbHBIN
oIpoc.

ITpoMexyTOUHBIH

KOHTPOJIb:

- KOHTpOJIbHAA
pabora;

- caMoOCTOsITelIbHas
pabora.

HTOroBbIil KOHTPOIE:

JK3aMEH.

[ToHuMaTh CYIIHOCTE U
COLIMAJIbHYIO 3HAYMMOCTh
cBoelt Oyaymieil npodeccun,
IIPOSIBIIATH K HEHN
YCTOWYUBBIN UHTEPEC.

OK 2. Oprann3oBbIBaThH
COOCTBEHHYIO
JeSITebHOCTh, HCXONs U3
HeJlu U CcrocoboB  ee
JIOCTHKECHHS,
OTIpe/IeTICHHBIX
PYKOBOIHTEIEM.

OK 3.

AnanuzupoBath  pabouylo
CUTYallulO,  OCYIIECTBISTh
TEKYIIHI " HUTOTOBEIN
KOHTPOJIb, OLICHKY u
KOPpPEKIHI0  COOCTBEHHOM
JESITEIIbHOCTH, HECTH
OTBETCTBEHHOCTh 3a

pe3yIbTaThl CBOEH paboTHI.

OK 4.

Ocy1iecTBIsTh MTOUCK
nHpopMaIuu, HEOOXOIUMOM
JUISL 3¢ (deKTUBHOTO
BBITTOJIHEHHS
npodeccroHaIbHBIX 3a/1a4.

OK 5.

Hcnonp3oBath
MH(POPMALIMOHHO-
KOMMYHUKAITMOHHBIE
TEXHOJIOTHH B
npodecCUOHATBHON
eI TeITLHOCTH.

OK 6.
PaGorats B
s heKkTuBHO

KOMAaHJE,
o0marsCs
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CUCTEMBI;

— HCHOJIB30BaTh rpad)uuecKuii MeTo
peuIeHus] ypaBHEHUN U
HEPaBEHCTB;

— m300pakaTh Ha KOOPIUHATHOMN
TUIOCKOCTH PELICHHS yPaBHEHUIA,
HEPaBEHCTB U CUCTEM C JIByMs
HEHM3BECTHBIMU;

— COCTaBJIATH U p€UIATb YPaBHCHUA U
HEpaBEHCTBA, CBS3BIBAIOIINE
HEHM3BECTHBIC BEINYHMHBI B
TEKCTOBBIX (B TOM YHCIIE
MPUKIAAHBIX) 3a7a49ax.

HCNOJIb30BaTh NPHOOpeTeHHbIE

3HAHMA M YMEHHS B IPAKTHYECKOI

NesITeJIbHOCTH H NMOBCEIHEBHOI

JKU3HU:

— 1715 MPaKTHYECKUX PACUETOB IO
dbopmynaMm, BkiIro4as GopMyIIsl,
cojepxaliue CTeeHH,
paauKanel, JorapupMsl U
TPUTOHOMETpHUYECKUue QyHKIUH,
MCTIOJIB3YS IPU HEOOXOIUMOCTH
CIIpaBOYHBIE MaTePHAIbl U
NpOCTEHIINEe BHIYUCIUTEIbHBIC

yCTpOHMCTBA.

— JUIs  ONHCAaHUs C  [OMOIUIbIO
byHKIMiA pa3IUYHBIX
3aBUCUMOCTEH, MpeICTaBICHUs HUX
rpaduyecku, MHTEpIpeTaluu
rpaduKoB.

— JUIs TIOCTPOEHUSI U MCCIIEIOBAHUS
MPOCTEHIIINX MaTeMaTUIECKUX
MOZEJIEH.

Hauyana MaTeMaTH4eCcKOIo aHAJIU3A

— HaXOJUTh NMPOU3BO/IHBIE
JJIEMEHTAPHBIX QYHKIUH;

— HUCHOJb30BaTh IPOU3BOAHYIO IS
U3y4YCHHS CBOWCTB QYHKIUI 1
HOCTPOEHHUS TPaPUKOB;

—  IPUMEHSATb IPOU3BOIHYIO IS
NPOBEIEHHSI TPUOIIMKEHHBIX
BBIUUCIICHUH, pelllaTh 3a1a4u
NPUKJIAHOTO XapaKTepa Ha
HAaXO0’KJICHNE HauOOJIBIIETO U
HAMMEHBIIIETO 3HAUCHHS,

—  BBIYUCJIATH B IPOCTEHUIINX CIIydasix
IUTOIIAIA ¥ OOBEMBI C
HCIIOJIb30BAaHUEM ONPEEICHHOTO
UHTETpania;

HCIOJIb30BAaTh IPUOOPEeTeHHbIE

3HAHHUS M YMEHHs B IPAKTHYECKOI

AesITeJIbHOCTH H NOBCEIHEBHOI

KU3HU!

C KOJIJIETaMHU,
PYKOBOJICTBOM, KJIMEHTAMH.
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JUISL peIIeHus] TPUKIIaAHBIX 3a7a4, B
TOM YHCJIC COITUATPHO-D9KOHOMHUYECKUX
1 (PU3UYECKUX, HA HANOOJIbIITUE 1
HaWMEHBIIIME 3HAUCHUS, Ha
HaXO0XKJIEHUE CKOPOCTU U YCKOPEHHUSI.

I'eomeTpust
— pacmo3HaBaTb Ha 4YepTexax H
MOJACIIAX IMPOCTPAHCTBCHHLIC

(OpMBI; COOTHOCHUTH TpEXMEpHBIE

OOBEKTBI C WX  ONHCAHHSIMH,
N300paKCHHUSMH,

— OIIMChIBATh B3aMHOC€
pacrooxeHue HPSIMBIX u
IUIOCKOCTEl B MPOCTPAHCTBE,

aApeyMeHmMuUpo8ams C80U CYHCOeHUs
00 2MoM pacnonodceHuu,

— QAHAIU3UpOBaTh B  IMPOCTEHIINX
ClIydasiX B3aUMHOE PAacIOJIOKEHHE
00BEKTOB B MPOCTPAHCTBE;

— m300paxkaTh OCHOBHBIE
MHOTOTPAaHHUKH M KpYTJIbIE Tena;
BBITIOJTHATH YEPTEKU IO YCIOBHSIM
3a1ad;

— cmpoums npocmeuuiue  CeyeHus
KyOa, npusmsl, NUPamuobl;

— pemiath  IUIAHUMETPUYECKUE |
HPOCTEHIINE  CTEPEOMETPUYECKHE
3a1a4u Ha HAXOXKICHUE

TEOMETPUUYECKUX BEIWYHMH (JIJTHH,
YTJIOB, TUIOMIA/IeH, 00HEMOB);

— HUCHONB30BaTh  MpPH  PEIICHUH
CTEPEOMETPUIECKHIX 3amad
IUIAaHUMETpUYEeCKHe  (GaKThl U
METO/IbI,

— TPOBOIUTH JIOKa3aTeNbHbIC
pacCy)KICHUST B XOJA€ pCIICHHS
3ajay;

HCIO0JIb30BaTh NPHOOpeTeHHbIe
3HAHMSA M YMEHHS] B NPAKTHYECKOii
NesITeJIbHOCTH U NMOBCEIHEBHOI
KU3HU!

- s UCCIIeI0BAHHUS
(MomenupoBaHUs)  HECIOXKHBIX
MPaKTUYCCKHUX CI/ITyaHI/Iﬁ Ha

OCHOBE W3Yy4YeHHBIX GOopMynT H
CBOMCTB ¢uUryp;
BBIUUCIICHU OOBEMOB U IUIOIIAACH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX Tel
IOpU pPELICHUU MPaKTUYECKUX 3ajad,

UCHIONB3Yysl  IpU  HEOOXOAMMOCTH
CIPAaBOYHMKM U BBIYMCIUTEIIBHBIE
YCTpOUCTBA.

Texymmnii KOHTPOJIb:

-  YCTHBIA
(bpoHTaNbHBIA OTPOC
no 3HAHUIO
OCHOBHBIX IOHSTHH,
ommpeaesieHU.

- OIICHMBaHUE
BBITIOJTHCHHUS
MpaKTUYECKuX pabdoT;

- TECTHpPOBaHUE o
TeMe;

- WHIUBUAYAIbHBINA
ompoc.

[IpomexxyTouHBII
KOHTPOJIb:
- KOHTpOJIbHAS
pabora;
- CaMoCTOsITeIbHAs
pabora.

HTOroBbIil KOHTPOIE:
3a4ueT

OK 1.

[ToHMMaTh CyITHOCTH U
COLIMAJIbHYIO 3HAUUMOCTh
cBoeit Oynyieit npodeccuu,
MPOSIBIIATH K HEN
YCTOMYMBBIN UHTEPEC.

OK 2. Opranun3oBbIBaThH
COOCTBEHHYIO
JeSATENIbHOCTh, MCXOIS U3
Held W CIocoOoB  ee
JIOCTUKEHMUS,
OTIpeIeTICHHBIX
PYKOBOIHTEIEM.

OK 3.

AHanu3upoBaTh  pabouyro
CUTYalMIO, OCYLIECTBIATH
TEKYIIHI " HUTOTOBEIN
KOHTPOJIb, OLIEHKY u
KOPPEKLHI0  COOCTBEHHOM
JIeSTEIIbHOCTH, HECTH
OTBETCTBEHHOCTh 3a

pe3yIbTaThl CBOCH paboTHI.

OK 4.

Ocy1ecTBsTh MTOUCK
uHpOpMAaLIUHU, HEOOXOAUMON
JUTSt s exTrBHOTO
BBITIOJTHEHHS
npohecCHOHAIbHBIX 3a/1a4.

OK 5.

Hcnonp3oBath
MH(POPMALIMOHHO-
KOMMYHHKAIIHOHHBIS
TEXHOJIOTHH B
npodecCUOHATbHON
JIeATeITLHOCTH.

OK 6.

Paboratr B
s heKkTuBHO
¢ KOJUIETaMH,
PYKOBOJICTBOM, KITHCHTAMHU.

KOMaHJIE,
o0marscs
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@®opMbI U MeTOIbI KOHTPOJISI M OLEHKH PEe3yIbTaToB OOYyUYCHHS MOJDKHBI MO3BOJIATH IPOBEPATH Y
oOyJaronmxcs pa3BUTHE 00ITNX KOMIETESHITNH 1 00X KOMIIETEHITNH, 00ecnednBaTh X YMEHUH.

PesyabTarhl
(ocBOEHHbBIE 001IME KOMIIETEHIIUH)

OcHOBHbDIE TOKA3aTeIH
Pe3yJbTAaTOB MOATOTOBKH

DopMBbI U METOAbI
KOHTPOJIsI

OK 1.

[ToHMMAaTh CYIIHOCTBH U COLIMAIIBHYIO
3HaYUMOCTb CBOCH Oyyieit
npodeccuu, MposBIIATH K HEH
YCTOWYMBBIN UHTEPEC.

JIEMOHCTpALIMs UHTEpECca K
nmpodeccuun

Habmnronenue u onenka
METOJIOB BBITIOJTHCHHMS 33144
¢ mpoeccrnoHanbHOM
HaIpPAaBIECHHOCTHIO U YMEHHE
UCIIOJIb30BaTh 3HAHUS T10
JICIIATUIMHE HA MPAKTHKE

OK2.0Oprann3oBbIBaTh COOCTBEHHYIO
JeSITeNbHOCTD, UCXOMS U3 LI U
CITOCOOOB €€ TOCTHKEHMS,
OTIpE/IETICHHBIX PYKOBOIUTENIEM.

- 000cHOBaHHUE BBIOOpA U
NPUMEHEHHUS] METOIOB U
CIIOCO0O0B pelICHHS
MaTeMaTHYECKUX 33134,

- ICMOHCTpALUs
3¢ (HEeKTUBHOCTH 1 Ka4eCTBa
BBIMOJTHEHHST MATEMATHICSCKUX
3ajau.

HaGumonenue u oneHka
METO/I0B BBITIOJIHCHUS 33714
¢ IpoheCCHOHATLHOM
HaIpaBJICHHOCTbIO U YMCHUC
HCIIOJIb30BaTh 3HAHUS T10
JHMCIUIUTAHE Ha TIPAKTHKE.

OK3.AHanu3upoBaTh pabovyro
CUTYaIUIO, OCYIIECTBIATH TEKYIHHA U
HUTOTOBBIN KOHTPOJIb, OIICHKY U
KOPPEKIIHI0 COOCTBEHHOM
JCATCIBHOCTH, HCCTHU
OTBETCTBEHHOCTb 32 PE3yJIbTaThl CBOCH
paboTEHIL.

- ISMOHCTpAIUs CIOCOOHOCTH
MPUHUMATH PEIICHUS B
CTaHIAPTHBIX U HECTAHIAPTHBIX
CUTyaluAaX U HECTU 3a HUX
OTBETCTBECHHOCTb.

DKcrepTHOE HAOIOICHUE U
OLICHKA Ha MPaKTHIECKUX
3aHATHUSX TIPH BHIIOJTHEHUN
CaMOCTOSITENILHBIX PadoT,
KOHTPOJIBHBIX paboT,
JTOKJTaoB, pedepaTos.

OK4.0OcymmecTBasTh MOUCK
nH(pOpMaIuH, He0OXOANMOI

- 3(hpeKTUBHBIN TOUCK
He0o0X0 MOl H(POPMAIIHH;

HalOmronenure u oLeHkKa
Hanucanus pedepaTtos ¢

PYKOBOACTBOM, KIIMCHTAMMU.

MperoiaBaTesieM B X0/Ie
oOyueHwusl.

U1t 3¢ (HDEKTUBHOTO BBITIOTHEHHS -HCTIOJIE30BaHUE PA3ITUIHBIX HCII0JIb30BaHUEM
npoecCHOHAIBHBIX 3a]1a4. HCTOYHUKOB, BKJIIOYAst MHGOPMAITUOHHBIX
3JIEKTPOHHBIE. TEXHOJIOTUI CeTH
«HTEepHETY.
OKS5.Hcmonb30BaTh HMHPOPMAIIMOHHO- | - IEMOHCTPAIIHS HABHIKOB HaOmromenne u oOLEHKa 3a
KOMMYHHUKAITIOHHBIE TEXHOJIOTHH B HCIIOIb30BaHUS paboToii c
po(ecCHOHaTbHOMN NEATENbHOCTH. nH(OPMAITMOHHO- MH(GOPMAITUOHHBIMH
KOMMYHHKAIIMOHHBIE pecypcamu cetn «HTEpHET»
TEXHOJIOTUH B 1 OMOIMOTEYHBIM (DOHIOM.
npodeccuoHaIbHON
JIeSITSIIbHOCTH.
OK6.PaboraTh B KOMaH/IE, - B3aMMOJICHCTBHE C DKcHnepTHOE HAOIIOICHUE 1
3¢ (HeKTUBHO 00IATHCS C KOJIEraMu, | 00yYaroIIuMUCH, OIICHKA Ha MPaKTUYECKUX

3aHATHUAX PU BBIITOJHCHUN
CaMOCTOSITENILHBIX PadoT,
CO00IIIeHuH, Tpe3eHTALNH.

27




