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BHyTpeHHsisi 3KcnepTuH3a (TeXHMYecKass M cojAep:karejabHasi): A.JLAHUIIIEHKO, METOIUCT
crpoutenbroro npoduns [BIIOY «I'K r. Cezpann»

Pabouast mporpamma oOmieo0pazoBarenpHoro ydeonoro npeamera OYIL.04 MATEMATHUKA
NpeAHa3HaueHa Ui CIEHUaJbHOCTEH CpelaHero mpodecCHOHATIBHOIO 00pa3oBaHUs 10.02.05
Obecnieyenrie MHPOPMAIIMOHHON 0€30MaCHOCTH aBTOMATH3UPOBAaHHBIX cUcTeM Pabowas mporpamma
pa3paboTaHa Ha OCHOBE NPHUMEPHOH MporpaMMmbl 00mE00pa3oBaTEILHOTO Y4eOHOTO IpeaMeTa
MATEMATHUKA 1ns  npodeccHoHanbHBIX 00pa3oBaTENbHBIX —OpPraHM3alUi, pPEKOMEHIOBAHHON
@denepallbHBIM TOCYIapCTBEHHBIM aBTOHOMHBIM YyupexaeHueMm «®DenepaibHblii HHCTUTYT Pa3BUTHS
obopazoBanus» (OPI'AY «DUPOy») B kadecTBe NPUMEPHOM MPOrpaMMBbl JUIs pealu3allid OCHOBHOM
npodeccuoHanbHOi o0paszoBatenbHoOi nporpamMmbl CIIO Ha 6a3ze ocHOBHOTO 00mmIero oOpa3oBaHHS C
MoJTydeHUueM cpenHero obmiero oopaszoBanus (rpoTtokos Ne 3 ot 21 wurons 2015 r. Perucrpanmonnoit
HoMmep penieH3uu 381 ot 23 wurona 2015 r. ®I'AY «DPUPOy).Ilporpamma pa3paboTraHa Ha OCHOBE
tpeboBanuit ®I'OC cpennero obmero oOpazoBaHMs, NPEABABISEMBIX K CTPYKType, COAEPKAHUIO U
pesynbTaTam ocBoeHus yueoHoro npeamera MATEMATUKA u B coorBeTcTBUU ¢ PekoMeHpanusiMu 1mo
OpraHM3alMM IOJIy4eHUsl CpeqHero obmero oOpa3oBaHUS B Ipezesiax OCBOCHUS 00pa3oBaTENIbHBIX
IporpamMM CpeJHero MmpogeccCHOHaIbHOrO 00pa30BaHUs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHHs ¢
yu€ToM TpeboBaHUH (enepaibHbIX IOCYJapCTBEHHBIX 00pa3oBaTENIbHBIX CTaHIAPTOB M IOTydaeMOH
CHEIUATIBFHOCTH CpeHero mpodeccruonanbHoro oopazoBanus (muchbmMo lenaprameHTa rocyaapcTBeHHOM
MOJINTUKU B cdepe moArotoBku padouux kaapos u JAIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-
259) u yrouHeHusIMH K PexoMeHIanMsM Mo OpraHu3alluy MOJyYeHHs CpeHero olIiero oopa3oBaHus B
npejenax OCBOGHUS 00pa3oBaTENbHBIX NMPOrPaMM CPeAHEro MmpodeccuoHalIbHOro 00pa3oBaHus Ha Oase
OCHOBHOro o0miero o0pa3oBaHusi C Yy4€toM TpeOoBaHUil (eaepanbHBIX TOCYJapCTBEHHBIX
o0pa30BaTeNbHBIX CTAHJAPTOB M IOJIy4aeMOMl CHEUHaIbHOCTH CpPEAHEro MpodhecCHOHATBLHOTO
oOpa3oBaHMsl, OJOOPEHHBIMH Hay4yHO-METOAMYECKHMM coBeToM lleHTpa mpodeccnoHaaIbHOro

obpazoBanus u cucteM kBanupukanuit PI'AY «OUPO» (mpotokon Ne 3 ot 25 mas 2017 1.).
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1. MACIIOPT PABOYENM ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

MaremaTuka

1.1.  OO6aacTh NpUMeHeHHs IPOrPaMMBbI Y4eOHOI0 NpeaMeTa

PabGouast mporpamma yueOHOro mnpenmera (mainee YJ]) MaremaTHka SBISIETCS YacThIO
oOmieoOpa3oBarenbHOro IMKiIa oOpa3oBarenbHOM mporpammel CIIO — mporpammbl  MOATOTOBKHU
cienuanucToB cpenHero 3BeHa (manee — [MIICC3) mo crnenuanbHOCTAM CpeAHEro MPOopECCHOHATBLHOTO
obpazoBanms: 10.02.05 OGecnedenne nHGOPMAIMOHHONW OE30MACHOCTH aBTOMATH3UPOBAHHBIX CHUCTEM,

TEXHUYECKOro npous mpopeccuoHanbHOro 00pa3oBaHUsl.

1.2. Mecto yueoHoro npeamera B crpykrype IHIICC3

Y4eOHBI mpeaMeT SBISACTCS AUCIHHUILIMHONW 00meo0pa3oBaTeIbHOr0 y4eOHOrO IHMKJIA B
COOTBETCTBUH C TEXHUUECKUM NpoduieM npoheccuoHaaIbHOro 00pa3oBaHusl.

Y4eOHbIl MpeaMeT OTHOCcHUTCS K mpeameTHoi obiactu PI'OC cpeanero obmero oOpa3oBaHUS
MaTeMaTHKa 1 HH(POpMATHKA, 00IIel 13 00s3aTeIbHBIX MTPEIMETHBIX 00JIaCTEH.

VYpoBeHb ocBoeHus1 yuebHoro npeamera B coorBercTBu ¢ PI'OC cpemHero odmero oopazoBaHus
0a30BbIi.

Peanuzanus conepxanus y4eOHOro mpeaMeTa HpernosiaraeT coOIoAeHue MPUHIUNA CTPOron
MIPEEMCTBEHHOCTH 110 OTHOIIEHHUIO K COJEpKaHUIO Kypca MaTeMaTHKa Ha CTYIIEHH OCHOBHOTO OOIIEero
oOpazoBaHus.

B 10 xe Bpems yueOHbI mpeamer Maremaruka s IpoeCCHOHAIBHBIX 00pa30oBaTeNbHBIX
opraHu3anuii 001a1aeT caMOCTOATENBHOCTBIO U 1IEIBHOCTHIO.

Pabouass mporpamma yueOHOro mnpenMera MarTeMaTHMKa HMEET MEXKIPEIMETHYIO CBS3b C
oOmieoOpa3oBarenbHbIMU  yueOHbIMU mnpeameramu Pusuka, MHpopmaTnka u mnpodeccrnoHaIbHBIMU
mucuutuinHamMu MHxkeHepHas rpaduka, TeXHudeckass MeXaHUKa.

N3yuenne yuebHOro mpeamera MaTemMaTHKa 3aBepIIAeTCs MPOMEXYTOYHOH aTTecTalueid B
bopme rx3amena B pamkax ocsoenus [IIICC3 na 6a3e ocHOBHOTO 00111€T0 00pa30BaHMS.

1.3. IlnaHupyemMble pe3yJbTaThbl OCBOEHHUsI y4eOHOT0 NpeIMeTa

[Tnanupyemsble pe3ynbTaThl OCBOCHHS Y4eOHOTO MpeaMeTa:

JIMYHOCTHBIE PE3YJIbTAThI:

* cpOpMHPOBAHHOCTh MPEJICTABICHUI O MaTeMaTHKE KaK YHHBEPCAJIbHOM S3bIKE HAYKH, CPEICTBE

MOACIINPOBAHUSA SIBIICHHN U IMpoHeCCOB, UACAX U METOAAX MATCMATHUKHU,



MMOHUMAaHHE 3HAYMMOCTH MAaTeMaTHUKH JIJIi HaYyYHO-TEXHHUYECKOTO Mporpecca, chOpMUPOBAHHOCTD
OTHOIIIEHUS K MAaTeMaTHKE KaK K YacTh OOIIEYEeIOBEUECKOW KYJIbTYphl 4Yepe3 3HAKOMCTBO C
HWCTOPUEN pa3BUTHUS MAaTEMATUKH, IBOJIIOLIMEN MATEMATUYECKUX UJIEH;
pa3BUTHE JIOTHYECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKCHHS, aAITOPUTMUYCCKOM
KYJIbTYpPbl, KpUTUYHOCTH MBIIIUICHHUSI HA YPOBHE, HEOOXOIUMOM 151 OyayIieit npodeccnoHanbHOMU
JEeATEIBbHOCTH, JIJIS IPOJOJKEHUST 00pa30BaHUs M CaMOOOpa30BaHUS;
OBJIQJICHUE MAaTEMaTUYCCKUMH 3HAHHSIMU U YMEHHSIMH, HEOOXOAMMBIMH B ITOBCETHEBHOM XU3HH,
JUISE OCBOCHHUS CMEXKHBIX ©CTECTBEHHOHAYUYHBIX JMCHUIUIMH U AUCIUILIMH MPodecCHOHAIBHOTO
[UKJIA, IS TIOJy4YeHHs] 00pa30BaHUs B 00JIACTSX, HE TPEOYIOMUX YriyOJIeHHOW MaTeMaTHIECKON
IIOJITOTOBKH;
TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHHIO, HAa MPOTSIKEHUU
BCEH JKM3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIECIIHOM
npodeccHoHATEHOM U 0OIIECTBEHHOMN I TEILHOCTH;
TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIIBHOM TBOPYECKOM U OTBETCTBEHHOU JIEATEILHOCTH;
TOTOBHOCTh K KOJUIEKTHMBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKaMU B 00pa30BaTEIbHOM,
OOIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIIeIOBATEILCKOM, IPOCKTHON U IPYIUX BHJAX JIEATCIHHOCTH,
OTHOIIIEHHE K MTPO(ECCHOHATIEHON JESITEIbHOCTA KaK BO3MOXXHOCTU y4acTUs B PEIICHUU JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX IPOOIIEM;
METanpeAMETHBIE PE3YIIbTATHI:
YMEHHUE CaMOCTOSITEJIBHO OIPENEIATh LENU JESITEIbHOCTH U COCTABIIAThH IUIAHBI EATEIbHOCTH;
CaMOCTOATENIBHO ~ OCYLIECTBIIATh, KOHTPOJMPOBATH U  KOPPEKTUPOBATh  ACATEIBHOCTD;
WCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTHKEHUSI MOCTABICHHBIX LEIEH U peain3aliu
MIJIAHOB JICSITEIBHOCTH; BHIOUPATh YCIICITHBIE CTPATETUU B PA3TUUHBIX CUTYaIIMSIX;
yMEHHUE MPOAYKTUBHO OOIIATHCS M B3aUMOJCHCTBOBATH B MPOIIECCE COBMECTHOM NEATENLHOCTH,
YUUTHIBATh MO3UIIUU APYTUX YIYACTHUKOB JIEATEIHHOCTH, YH(PEKTUBHO pa3peniaTh KOHPIUKTHL;
BJIaJICHUE HABBIKAMU MO3HABATEIHHOM, Y4€OHO-UCCIEA0BATEIbCKON W MPOEKTHON JIEeATEIbHOCTH,
HABBIKAMU pa3pelieHuss MmpodsieM; CIOoCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TOUCKY
METOJIOB PELIEHUs] PAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITIO3HAHUS,
TOTOBHOCT M CIIOCOOHOCTH K  CaMOCTOSITENbHOM  MH(OPMAIIMOHHO-TIO3HABATEIHHOU
JEeSTENILHOCTH, BKIIOYAash YMEHHE OpPHUEHTHUPOBATHCS B PA3NIMUYHBIX HCTOYHUKAX HHQPOpPMAIHH,
KPUTUYECKH OIIEHWBATh W WHTEPNPETUPOBAThH HHEGOPMAIMIO, TOJYIaeMYyIH W3 Pa3IMYHBIX
HCTOYHHKOB;
BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTMYHO W TOYHO H3JIaraTb CBOK TOYKY

3pC€HUS, UCITIOJIB30BATh AACKBATHLIC SI3BIKOBBIC CPEACTBA,



BJIaJICHHE HaBBIKAMHU I103HABATENbHOW pe(IeKCHH KaK OCO3HAHUS COBEpILIACMbIX ICHCTBUU U
MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YyJIbTAaTOB U OCHOBAHWM, I'PAHMI] CBOETO 3HAHWS U HE3HAHUS,
HOBBIX I103HABATEJIBHBIX 3a1a4 U CPEACTB JUIS UX JOCTUKCHMUS,

[EJICYyCTPEMJICHHOCTh B TIOMCKaX M TPUHATHM pEIICHUH, COOOpa3sHTENbHOCTh W WHTYHIIHA,
Pa3sBUTOCTb IPOCTPAHCTBEHHBIX IPEJCTABICHUN; CIIOCOOHOCTh BOCIPHUHHUMATh KpacoTy U
TrapMOHUIO MUDA;

[IPEAMETHBIE PE3YNIbTATHI:
c(OPMHPOBAHHOCTH MPEJICTABICHUA O MaTeMaTHKE KaK YacTH MHPOBOM KyJIbTYPbI U MeECTe

MaTEeMaTHKUd B COBPEMEHHOW IUBUIM3AIUH, CIIOCO0AX OMHCAHMS SBIICHUN pealbHOro0 MUpa Ha
MaTeMaTUYECKOM SI3BIKE;

cOPMUPOBAHHOCTh  MPEJICTABICHHA O MAaTEMaTHYECKHX TOHATUSX KAaK  BaKHEHIIUX
MAaTEMaTUYECKUX MOJIEISAX, MO3BOJISIIOIINX OMKUCHIBATh U M3Y4YaTh Pa3HbIC MPOLIECCHI U SBIICHUS,
IMOHMMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MOCTPOCHUSI MAaTEMaTUUECKUX TEOPU;

BJIAJICHUE METOJaMU JI0KAa3aTEIbCTB U QITOPUTMOB PEIICHUS, YMEHUE UX NPUMEHSATh, IPOBOAUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XO/1€ PEIICHUS 3a/1a4;

BJIAJICHUE CTAHJAPTHBIMU IIPUEMAMH  PELICHHS PAUUOHAIBHBIX W  HUPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPHUYECKUX YPAaBHCHUH W HEPABEHCTB, UX CHUCTEM;
HCII0JIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM YHCIE AJI MOUCKA IYyTH PELICHUS U
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;

c(hOpMHUPOBAHHOCTh TPEJCTABICHUNH 00 OCHOBHBIX TMOHATHSX MAaTEMaTHYECKOTO aHAIM3a U X
CBOMCTBax, BJIAJICHUE YMEHUEM XapaKTepU30BaTh TMOBEACHHE (DYHKIMN, MCIOJIb30BaHUE
MOJIYYECHHBIX 3HAHUM I ONUCAHUS U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEM;

BIIa/ICHHE OCHOBHBIMHU TMOHSATUSMHU O TUIOCKHX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpaX,
WX OCHOBHBIX CBOMCTBaX; C(POPMUPOBAHHOCTH YMEHHUsSI PACIO3HABATh T€OMETPUYECKUE (UTYPHI
Ha 4YepTexax, MOAENSAX U B PEaJbHOM MHUPE; NIPUMEHEHHE U3YYEHHBIX CBOMCTB T€OMETPUUYECKHUX
buryp u hopmyn Uil pelIeHns TeOMETPUUECKUX 3a7au U 3a71au C MPAKTUYECKUM COJEPKAaHUEM;
c(hOpPMUPOBAHHOCTh TMPEACTABICHUI O TpoIeccax M SBJICHUAX, HWMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPEAIbHOM MHPE, OCHOBHBIX MOHSITHAX
AJIEMEHTApPHOM TEOpPHH BEPOSTHOCTEW; YMEHWM HaXOAUThb U OIEHUBATH BEPOSTHOCTU
HACTYIUJICHHS] COOBITHI B MPOCTEUIINX MPAKTHUECKUX CUTYaIlUSIX U OCHOBHBIC XapaKTEPUCTUKU
CIIyYalHBIX BEJIUYMH;

BJIaZICHUC HAaBbIKaMU HCITI0JIB30BAHH I'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM IpH PCIICHHUU 3a1a4.



OcBoeHue cojaepxaHus ydyeOHoro mnpeamera MartemaTuka oOecnieunBaeT (OPMHUPOBAHHE H
pa3BUTHE YHHUBEPCAIbHBIX Y4E€OHBIX ACHCTBUI B KOHTEKCTE MPEEMCTBEHHOCTH (DOPMHUPOBAHMS OOIIMX
KOMIIETEHIUH (IIpUII0KEHUE 2).

CO,Ilep}KaHI/IC yqe6Hor0 npeamMeTa pa3pa60TaH0 B COOTBCTCTBHMU C OCHOBHBIMHU COJACPKATCIbHBIMHA
JIMHUSAMHA O6y‘I€HI/IH MaT€MaTHuKe:

* anreOpauyeckas JMHMS, BKIIIOYAIOIAs CUCTEMATH3alMI0 CBEJICHUM O 4MCciax; M3y4eHUE HOBBIX U
0o0o0I1IeHne paHee W3Y4YEHHBIX oOmepalui (BO3BEJEHME B CTENEHb, MW3BJIECUCHUE KOPHS,
norapupMUpOBaHKE, CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC M OOpaTHbIe K HUM); U3y4eHHE HOBBIX
BUJIOB YHWCIIOBBIX BBIPQKEHUH © (QOPMYI; COBEPIICHCTBOBAHHE NPAKTUYECKUX HABBIKOB H
BBIUUCIIUTENILHOW KYJIbTYpbI, PacIIMpPEHHE MU COBEPLICHCTBOBAHME aNreOpandeckoro amnmnapara,
c()OPMHPOBAHHOTO B OCHOBHOHM WIKOJE, U €ro IPUMEHEHHE K PEIIECHHI0 MaTeMAaTU4YEeCKUX U
MIPUKJIAIHBIX 3a/1a4;

* TEOpeTHKO-()YHKIMOHAJIbHAS JIMHUSA, BKJIIOYAIOINAs CUCTEMAaTU3alMI0 U PacIlMpEeHue CBEACHUH O
(GYHKIUSAX, COBEPUICHCTBOBaHWE TI'pa)MUYeCKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMH HJICAMHU U
METOAaMH MAaTeMAaTHYECKOTO aHalu3a B 00beMe, IMO3BOJIIIONIEM MCCIIE0BATh JJIEMEHTAPHBIC
(GyHKLIMU U peraTh NpoCcTeHle reoMeTpuueckue, Gusnyeckue u Apyrue NpukiaaHble 3aJauy;

* JIMHUS YPaBHEHUN M HEPABEHCTB, OCHOBAHHAs HA IOCTPOEHUU M MCCIICIOBAHWHM MAaTEMaTHYECKHUX
MoJiesIel, MepeceKaroIascs ¢ aureOpandeckod M TeOpeTHKO-(YHKIMOHAIBHOW JIMHUSAMU MU
BKJIIOYAOIIAs] PA3BUTHE U COBEPIICHCTBOBAHME TEXHUKU ajreOpanyueckux MNpeoOpa3oBaHUM UIs
pelleHns YpaBHEHH, HEPaBEHCTB U CUCTEM; (POPMUPOBAHKE CITIOCOOHOCTU CTPOUTDH U MCCIIEI0BATh
MIPOCTEUIINE MAaTEMATHYECKUE MOJEIM MPU PEIICHUM NPUKIAIHBIX 3a/1ad, 3a1a4 U3 CMEXHBIX U
CHELUaIbHbIX JUCLUIUINH,;

* reoMeTpuYecKas JIMHUSA, BKIIOYAIOIIas HarJsiHble IPEICTaBICHUs O MPOCTPAHCTBEHHBIX (hUrypax
U U3y4YeHHE UX CBOICTB, (POPMUPOBAHME U Pa3BUTUE NMPOCTPAHCTBEHHOI'O BOOOPAXKEHUS, Pa3BUTHE
CIOCOOOB T'€OMETPUUECKUX H3MEPEHUH, KOOPJMHATHOIO M BEKTOPHOTO METOJOB JUI PELICHUs
MaTEMaTHUYECKUX U NPUKIIAJHbIX 33124,

* CTOXacTHYeCKas JHMHHSA, OCHOBAaHHAs Ha Pa3BUTHUM KOMOMHATOPHBIX YMEHHUH, NpeACTaBICHHHA O

BEPOATHOCTHO-CTATUCTUICCKUX 3aKOHOMCPHOCTAX OKPYXKAIOIICTO MUPaA.

1.4. KoanuecTBo 4acoB Ha 0CBOEHHE YUeOHOro MpeaMeTa:

Bcero — 246 yaca, B TOM 4HncIIe:

- BCET0 BO B3aMMOJICHCTBHH C TIpernoaBaTesieM — 246 Jaca,



2.1.

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJIMETA

O0BeM yueOHOTO TIpeIMeTa U BHIBI yUeOHOUM paboThI

Bun yae6HO# paboThI KonuuectBo yacos CIIO
Bcero yacoB Ha y4eOHYIO JUCHUIUINHY 246
CamocrosrenbHas pabora HE MPETYCMOTPEHO
Bcero Bo B3aumo1eicTBUM C MperogaBaTeiemM 246
U3 HUX:
Teopernueckoe oOydeHue (6e3 KOHCYJIbTaIui u 90
MIPOMEKYTOYHOW aTTECTAIMHN)
TabopaTOpHbIe U MPAaKTHYECKHE PabOTHI 144

KypcoBasi pabota (IIpoeKT)

HE IIPETyCMOTPEHO

Koncynbpranuu

6

[IpomexxyTouHas arrectauus

6

[IpomexyrouHas B hopme sK3aMeHa

[IpodpunsHoe wu3ydyenue oOmeOOpa3oBaTenbHOM  y4ueOHOro mpeamera MaTemaTHKa

OCYHICCTBJIACTCA YACTUYHBIM IIEPCPACTIPCACIICHUEM y‘IC6HLIX 4aCoOB U OT60pOM JUAAKTHYCCKUX

€QUHUI] B 3aBHCHMOCTH OT BaxHoctu TeM i croemuanbHoctd 10.02.05 OOecneuenue

MH(}OPMaLMOHHON 0€3011aCHOCTH aBTOMATU3UPOBAHHBIX CUCTEM.



2.2. TeMaTH4ecKHii IUIAH U cofep:KaHHe y4eOHOro npeamMera MaTtemaTnka

Haumenosanue
pa3zienoB U TeM

Couepma}me yqeﬁnoro mMarepualia, CaMmoOCTosATC/IbHasA paﬁoTa oﬁyqaloumxca

O0BeM yacoB

Ypos
eHb
oCcBOe
HHA

1

Paznmen 1. Anrebpa.

1.1. Pa3BuTtue noHATUA
0 4ucie

Conep:xanue yueOHOro MaTepuaJia

BBeneHue: MaTeMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HHOOPMAIIHOHHBIX TEXHOJIOTHSIX U
NPaKTUYECKOH esTenbHOCTH. L{enn 1 3anaun n3yueHusi MaTeMaTUKU B YUPEXKICHHUSIX HAYAITLHOTO
U CpeIHEro MpoPeCcCHOHATBHOTO 00pa3oBaHMUs.

Llenbie U palroOHANILHBIC YHCIIA.

JlelicTBUTENbHBIC YHCIIA.

Tpubnudicennoe 3nauenue gerutuHbl U noepeutHocmu npubaudxcenuil. Komniexcuole uucia.

JlabopaTopHbie padoThl

HE MIPEAYCMOTPEHO

IIpakTHyeckue padoThl

1-2. ITpuGnvkeHHbIC BHIYUCICHHS.
3-4. KoMrnekcHbIe 9nciia

4

KonTposabHuble padoThl

He MPeTyCMOTPEHO

CamocrosiTesibHas padoTa

HE MIPEAYCMOTPEHO

1.2. OcHOBEI
TPUTOHOMETPHH

Coaep:xanue yue0HOro MaTepHaJia

Panuannas mepa yria. BpamarensHoe nBuxkenne. CHHYC, KOCHHYC, TAHT€HC U KOTAHI'€HC YHCIIa.
OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (POPMYJIbI IPUBEICHUS.
CuHyC, KOCUHYC U TAHT'€HC CYMMBbI M Pa3HOCTH JIByX YIJIOB.
CuHyC 1 KOCUHYC JBOMHOTrO yria. @opmynvl noJ106UHHO20 Yead.
IIpeobpazosanus cymmvl mpucoHomempuyeckux QyHKyuii 6 npouzeeoerue u npou3eeoeHuUs 6
cymmy. Buipasicenue mpuzonomempuueckux ghyHkyuti uepes maneeHc noJ108UHHO20 apeyMeHma.
[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUI.
IIpocreiilire TPUTOHOMETPUUECKUE YPABHEHMUS.
TpuroHomeTprudecKkue ypaBHEHHS.
IIpocmetiwue mpueconomempuyeckue HepaseHcmsa.
ApKcunyc, apKKOCUHYC, ApKMAH2eHC YUCa.

6

JlabopaTopHbie paboThl

HE MPEeTyCMOTPEHO

IIpakTHyeckue padoThl

5-6 PaguanHblii METO/1 M3MEPEHUS YITIOB BpAIllEHUs! U CBS3b C TPalyCHOM Mepoil.

7-8 OCHOBHBIE  TPUTOHOMETPHUYECKHE TOXIECTBA, (OPMYIBI  CIOKEHHsS,  YABOCHHUS,
npeoOpa3oBaHUE CYMMBl TPUTOHOMETPUYECKMX (YHKIMHA B IPOU3BENCHUE, NpeoOpa3oBaHUE
MIPOU3BE/ICHUS] TPUTOHOMETPUYECKUX PYHKIIHUN B CYMMY.
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9-10 IIpocTeiinne TPUrOHOMETPHUUECKUE YPAaBHEHHSI 1 HEPAaBEHCTBA.

11-12 O6partHbie TpUroHOMETpUUYECKHE PYHKITUN: apKCUHYC, ApPKKOCHHYC, apKTaHTEHC.

CamocrosiTesibHas padoTa

HE
PEyCMOTPEHO

1.3. Kopuu, crenenu u
JorapupMbl

Conep:xanue yueOHOTo MaTepHaJia

Kopuu u crenenn. KopHu HaTypaJlbHOM CTENEHHU U3 YUCIIA U UX CBOMCTBA.

Crenenu ¢ pallMOHAIBHBIMU ITOKA3aTEISIMU, UX CBOMCTBA.

CreneHu ¢ IeWCTBUTEIBHBIMU TTOKazaTessiMu. Ceoticmea cmeneHu ¢ 0etucmeumenbHbim
nokasamesnem.

Jlorapudwm. Jlorapudm uncna. Ocnognoe nocapugpmuneckoe moicoecmso. JlecsaTuunble u
HaTypajbHbIE JOraprUMBbI.

[IpaBuna neicTBui ¢ orapudmamu.

[IpeoOpazoBanue anredpanyeckux BoipaxkeHuil. [[peobpasoBanue paoHaIbHbIX,
MPPAIMOHATIBHBIX CTETIEHHBIX, MOKA3aTeNbHBIX U JIOTApU(MUYECKUX BBIPAKEHUIN

6

JlaboparopHbie padoThl

HE MIPEAYCMOTPEHO

IpakTnyeckne padoThl

13-14 Apudmerndeckue ACUCTBHS HAJl YHCIIAMH, HAXOXJICHHE MPUOIMKCHHBIX 3HAYCHHUU
BEJIMYMH U HOTIPEIIHOCTEH BhIYMCICHUN (a0COIIOTHON M OTHOCHUTENBHOM), CpaBHEHHUE YHCIIOBBIX
BBIPAKCHU.

15-16 Brruucnenue u cpaBHeHUE KOpHEH. BblnonHenne pacyeToB ¢ pajuKaiaMu.

17-18 Pemenue npparioHaIbHBIX YpaBHEHHH.

19-20 Haxo>xaeHue 3HaUe€HUM CTETeHel C palliOHaIbHBIMU MTOKA3aTEISIMH.

21-22 CpaBHEHHUE CTENICHEH.

23-24 TIpeoOpa3oBaHus BBIPAKEHHUH, COAEPIKALINX CTETICHH.

25-26 Penrenue moka3zaTenbHBIX YpPaBHEHHIA.

27-28 Pemienue NpuKIaIHBIX 3a/1a4.

29-20 HaxosxneHue 3Ha4eHUH JiorapudmMa 1o IpOu3BOJILHOMY OCHOBAHHIO.

31-32 Ilepexos OT OAHOTO OCHOBAHMSI K IPYrOMY.

33-34 Brruncrenue u cpaBHEHHE JOTapUPMOB.

35-36 JlorapugmupoBaHue 1 MOTEHIUPOBAHUE BbIPAYKEHHIH.

37-38 [TpubnmxeHHbIe BEIYUCIICHNUS U PEIICHNS PUKIIAJIHBIX 3a/1a4.

39-40 Pemienue norapu(pMU4ecKuX ypaBHEHHH

28

CamocrosiTeibHasg paGora

HE MIPEAyCMOTPEHO

1.4. ®yHkuum, ux
CBOICTBa U rpaduKH.

Coaep:xanue yueOHOTo MaTepHaJia

Oynkiuu. O6sacTh onpeeeHNs U MHOXKECTBO 3HaUeHUH; rpaduk QyHKIMH, TOCTPOCHHE
rpadukoB QYHKINN, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CaoiicTBa ()yHKIIMH: MOHOTOHHOCTb, Y4E€THOCTh, HEYETHOCTh, OTPAaHUYEHHOCTb, IEPUOTUUHOCTb.
[TpomexxyTkH Bo3pacTaHus ¥ yObIBaHUS, HAMOOJIbLIIEe U HAUMEHbIIIEe 3HAYEHUS], TOUKU
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HKCTpEMyMa.

['paduueckas uaTepriperanus. [IpuMeps! QyHKIIMOHATBHBIX 3aBUCHMOCTEH B pEaTbHBIX
nporeccax u sIBICHUSX.

O6parsbie Gyuakuu. Odracms onpedenenus u ooaacme 3naveruti oopamuou yukyuu. I'paduk
o0paTHOi (HyHKIHH.

Apudmerndeckue onepanuu Hag GyHKIUIMHU. CraokHas QyHKIUSA (KOMITO3UIIHS).
Onpenenenns GyHKIMNA, IX CBOWCTBA U TPaUKH.

JlaGopaTropHblie padoThbI

HE TMPEIYCMOTPEHO

IIpakTH4eckue padoThl

41-42 Tlpumepsl 3aBUCUMOCTEH MEXAy TEPEMEHHBIMH B pEabHBIX MPOIEccax W3 CMEXKHBIX
JUCIUTUINH.

43-44 Onpenenenne (yHKIHHA.

45-46 IlocTpoenue u yTeHHe rpa@uKoB PYHKIIHNA.

47-48 VccnenoBanue GyHKINU.

49-50 CaoiicTBa IMHEHHON, KBAAPAaTUYHON, KYCOUHO-TUHEHHOW U APOOHO-TUHEHHON (PYHKIIMIA.
51-52 HenpepbiBHBIE U TIEpUOIUYECKUE PYHKIINH.

53-54 CpoiicTBa U rpaduKH cUHyca, KOCUHYCa, TAHI'€HCAa U KOTaHT'€HCa.

55-56 O6parnbie HyHKIMH U X TPaQUKH.

57-58 ObparHbIe TpUTOHOMETPUYECKHE ()YHKITHH.

59-60 IIpeobpazoBanus rpaduka GyHKIUH.

61-62 "'apmMoHUYecKHe KOICOAHMUS.

63-64 IIpuknagHbie 3a1a4u.

65-66 IlokazarenpHbIe, TorapuQMHUIECKIE, TPUTOHOMETPUIECKHE YPABHEHUS I HEPABEHCMEA.

26

KoHTpoJibHbIe padoThl

HE MIPEAyCMOTPEHO

CamocrosiTenbHas padora

HE NPEeTyCMOTPEHO

Paznen 2. 'eomerpust

2.1 Ilpsamsble u
IJIOCKOCTH B
IIPOCTPAHCTBE

Coaep:xanue yue0HOro MaTepHuaJia

AKCHOMBI CTEPEOMETPHUH U UX CIIEICTBHUS.

B3auMHOe pacnonoxeHue IByX NPSAMbIX B IIPOCTPAHCTBE.

[TapannenbHOCTH NMPAMON U TNIOCKOCTHU. [TapaninenbHOCTh MITOCKOCTEM.
[lepneHAUKYIAPHOCTD MIPSAMOM U INIOCKOCTH.

[lepneHauKyIsip ¥ HaKJIOHHAsA.

Yroia Mexay npsMO# U INIOCKOCTBIO. JIBYIrpaHHBIN yrol.

Yros Mexay miIockocTIMU. [lepnenauKyIsIpHOCTh ABYX IJIOCKOCTEM.

['eomeTpuueckue mpeodbpa3zoBaHus IPOCTPAHCTBA: MapaJUIeIbHBIN EPEHOC, CUMMETPHS
OTHOCHUTEJIBHO TUIOCKOCTH.

[TapannensHoe npoekTHpoBaHue. /110uadb 0pmocoHanrbHOU RPOeKyulL.
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JlaGopaTropHbie padoThbI

HE MIPeAyCMOTPEHO




IIpakTH4eckue padoThl

67-68 Ilpu3Haku B3aMMHOTO pPACIOJIOKEHHUS TMPSAMBIX. YTOI MEXIy MpsSMbIMU. B3ammHoe
PaCION0KEHUE NMPAMBIX U INIOCKOCTEM.

69-70 IlepneHaAUKYISIp U HAKJIOHHAA K IJIOCKOCTU. YTOJ MEXKY MPSAMOM U MIOCKOCTHIO.

71-72 Teopembl O B3aMMHOM pAaCTOJOXKEHUM TPsIMOM U Iockoctu. Teopema o Tpex
HEePIEeHIUKYIIApax.

73-74 Tlpu3Haku ¥ CBOMCTBA NMApaJUICIbHBIX U MEPIEHANKYISPHBIX TUIOCKOCTEH.

75-76 PaccTtosiHHe OT TOYKM 1O IUIOCKOCTHU, OT MPSAMON JO IJIOCKOCTH, PACCTOSIHHE MEXIY
IUIOCKOCTSIMH, MEXJy CKPEIIMBAIOINIMMUCS TPSMBIMH, MEXKIY IPOU3BOJBHBIMH (UTypaMu B
IPOCTPAHCTBE.
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CamocrosiTesibHas padoTa

HE IPEeIyCMOTPEHO

KonTpoJsbHbie padoTsl

HE MIPEAYCMOTPEHO

2.2. KoopauHatsl u
BEKTOPHI

Coaep:xanue yue0HOro MaTepHaJia

[TpstmoyronbHast (iekapToBa) cucTeMa KoopJauHaT B npoctpaHcTBe. Dopmysa paccTOSTHUS MEXIY
IByMsl Toukamu. KoopauHaTel cepeuHbl OTpe3Ka

BexTopel. Moaynb Bektopa. PaBeHcTBO BekTOpoB. Cii0KE€HUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
yucio. Pa3ioxeHue BEKTOpa IO HAIpaBICHUAM. YTOol MexAy AByMs Bekropamu. IIpoekuus
BeKkTOpa Ha och. Koopaunarte! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHnEe KOOPAMHAT U BEKTOPOB IIPU PEIIEHUU MATEMAaTUYECKUX U MPUKJIAIHBIX 3a/1a4
JIBr>KeHUEe B MPOCTPAHCTBE

6

JlabopaTopHbie paboThl

HE NPeTyCMOTPEHO

IIpakTHyeckue padoThl

77-78 KoopimHaThl cepeJuHbI OTpe3Ka

79-80 JleticTBus HaJ BEKTOpaMHU

81-82 Mcnonp30BaHHe KOOPAWHAT U BEKTOPOB IPU PEIICHUU MAaTEMAaTHYECKUX U TMPHUKIIATHBIX
3a7a4

83-84 JIpmxeHue B MpOCTPAHCTBE

85-86 JlekapToBa crcTemMa KOOPAMHAT B IIPOCTPAHCTBE.

87-88 YpaBHeHNE OKPYKHOCTH, CPephl, TNIOCKOCTH.

89-90 Paccrostane Mexay Toukamu. J[eHCTBHSI ¢ BEKTOpaMH, 33JaHHBIMU KOOPIUHATAMHU.
91-92 CkansipHoe Mpou3BeIeHNE BEKTOPOB. BekTOpHOE ypaBHEHUE MPSIMOM M IUIOCKOCTH.

16

CamocrosiTeibHasg paGora

HE MIPEAyCMOTPEHO

2.3. MHOTOrpaHHUKHU U
KpYTJIbIE Tella

Coaep:xanue yueOHOTro MaTepHaJia

MHororpaHHuKH (BepIIMHBI, pedpa, paHU MHOTOTPAaHHUKA; PA38epmKa, MHO202PAHHbIE Y2llbl).
Buinyknvle mnoz2ozpannuxu.

[Tpusma. [Ipssmas u naxnonnas npusma. [pasunpHas npusMma. [apanmnenenunesn. Kyo.
[Mupamuna. [IpaBunsHas nupamuna. Yceuennas nupamuda. Tetpasap.

Cummetpuu B KyOe, B apayljiesieNuIeie, B npusme u nupamuoe.
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Ceuenus xy0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBieHne O MNpaBUIBHBIX MHOTOTpaHHHMKAX (TeTpa’np, KyO, OKTa’Ap, HOJEKadap H
HUKOCa3IP).

Hunmuaap u KoHyc. Yceuennwiii konyc.

OcHoBaHMe, BICOTa, OOKOBast MOBEPXHOCTh, 00pa3yrolasi, pazseprka. Ocegvle ceuerus u
ceueHus, napaiiesibHble OCHOBAHUIO.

lap u cepa, ux ceuenus. KacamenvHas niockocms K cepe.

O06beM u ero U3MepeHue.

®dopmynsl 00beMa Kyda, TPSIMOYTOJIBHOTO TTapaslIeIIeTUIIe 1a, IIPU3MBI, [IMITHHAPA

dopmysbl 00beMa nupaMuIbl U KoHyca. DopMyiibl o0beMa 1apa u iomaau chepeol.

IIpakTHyeckue padboTnl

93-94 Paznuunbie BUIbI MHOTOTPaHHUKOB. VX n3o0paxkenus. CedeHusi, pa3BepTKU
MHOTOTPaHHHUKOB. [1101a1h ITOBEPXHOCTH.

95-96 N3o0pakeHre MPU3MBI B IOCTPOCHHE e¢ ceueHuid. Pemenue 3amad no teme «lIpsmas
IPU3MaY.

97-98 Pemenue 3amau o teme «llapamenenumnen.

99-100 Pemenue 3ama4 o teme «llupamuna.

101-102 Pewenue 3a1a4 Ha BBIYMCIEHUE TIOMIA/IC OOKOBOM MOBEPXHOCTH IMIIMHIPA U KOHYCA.
103-104 TIlapautenpbHOE  TNPOEKTUPOBAHHME W €r0  CBOWCTBA. Teopema 0  niaowaou
OPMOCOHANLHOU NPOEKYULU MHO20Y20NbHUKA.

105-106 B3aumHOe pacronokeHne MpoCcTPaHCTBEHHBIX UTYP.

107-108 Bunel cumMerpuil B mpocTpaHcTBe. CUMMETpUs Tel BpalleHUs] U MHOTOTPAHHUKOB.
Boruncnenue miomazeit 1 00beMoB.

16

CamocrosiTeibHas padora

HE MPEeTyCMOTPEHO

KonTposbHas pabora

HE MIPeAyCMOTPEHO

Pa3nen 3. Hauana

MaTEMAaTHYCCKOI'O

aHaJIM3a.

3.1 Conep:xanue yueOHOTro MaTepuaJia 4
[TocnenoBarenbHOCTH CriocoObI 3a/1aHUS U CBOMCTBA YHCIIOBBIX MOCIEI0BATEILHOCTEMH.

llonamue o npedene nocneoosamenvrnocmu. Cywecmeosanue npeoeid MOHOMOHHOU
oepanuyenHou nociedosamenvrocmu. CyMMUpPOBaHHE MOCIEI0BATEIbHOCTEH.

beckoneuHo yObIBaroIasi reoMeTprUIecKast MPOrpeccus 1 ee cymma.

Tlonamue o nenpepvisHocmu GynKyuu.

JlaGoparopHbie padoThbI

HE MIPeAyCMOTPEHO

IIpakTyeckune padoThI
109-110 Ywucnosast mociaea0BaTeIbHOCTD, CIIOCOOHI €€ 3a1aHusl, BEIYUCICHHS WIEHOB
[IOCIEA0BATEILHOCTH.
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111-112 Ilpenen nmocnen0BaTeIbHOCTH.
113-114 BeckoHeyHO yOBIBarOIasi TEOMETPUIECKAS MPOTPECCHSI.

KoHnTpoJibHbIE padoThI

HE IPEeIyCMOTPEHO

CamocrosiTesbHasi padora

HE TMPEIYCMOTPEHO

3.2. IIpousBogHas

Conep:kanue y4eOHOT0 MaTepHuaJia

[Tonstne o mpou3BomHOW (YHKIHMH, €€ TeOMETpPUYECKHH M (PU3MyYecKuii CMBICA. YpaBHEHHUE
KacaTeabHOH K rpaduky ¢pyHkuuu. [Ipon3BoaHbIe CyMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.
[Tpou3BOAHBIE OCHOBHBIX 3JEMEHTapHBIX (QYHKUMH. [Ipoussoonvie obpammol Qynkyuu u
KOMNO3Uuyuu QhyHKyuu.

IIpuMepsl UCIIONIB30BaHUS IIPOU3BOAHON JUIsl HAXOKICHUS HAWIy4dlIero PELICHUs B IIPUKIIAIHBIX
3aJa4ax.

Bropas npousBoHast, ee reOMeTpUIECKUN M (PU3HMUECKUI CMBICI.

HaxosxieHue CKopocTH JUlsl ITpolecca, 3alaHHoro (opMysioi 1 rpaukoMm.

6

JlaboparopHbie padoThl

HE MIPEAYCMOTPEHO

IIpakTnyeckne padoTpl

115-116 BrrunciieHue IpOU3BOIHBIX alTeOpandecKux (yHKITHIA.

117-118 BeruncneHnue npou3BOAHBIX CIOXKHON (DYHKITUH.

119-120 KacarenbHas k TpaduKy GyHKIAN

121-122 Onpenenenue KpUTUIECKUX TOUEK (PYHKIIUU, MAKCHUMYMOB 1 MUHHMYMOB.

123-124 Tlpumepbl HCIONB30BAaHUS MPOU3BOAHON IS HAXOKICHUS HAMIYUIIErO PELIICHHUS B
MPUKIIAIHBIX 3a7auax

125-126 ITpumeHeHre MPOU3BOIHON K MCCIIEAOBAHNIO (DYHKIMN U TIOCTPOSHUIO TpadrKOB.

12

CamocrosiTenbHas padora

HE NPEeTyCMOTPEHO

3.3. [lepBooOpasnas u
UHTErpaj

Coaep:xxanue yueOHOTro MaTepHaJia

[IprMeHeHre onpeaeIeHHOro HHTErpaia il HaXOXAEHUS TUIOIAIA KPUBOJIMHEWHOW TpaIeuu.
®opmyna Hetorona—IJleitOaua.

4

JlabopaTopubie padoThI

HE MIPeAyCMOTPEHO

IIpakTyeckue padbornl

127-128 IlpumeHnenne HHTETpalia K BBIYUCICHUIO (U3NYECKUX BETMYMH U TUIOIIAJICH.

2

KonTpoJbHbIe padoThl

HE MPEeTyCMOTPEHO

CamocrosiTeibHas padora

HE MPEeTyCMOTPEHO

Pa3nen 4.
Kombunatopuxka,
CTaTHCTHUKA U TEOpUs
BEPOSATHOCTEN

4.1. DnemMeHTbI
KOMOHWHATOPUKH

Conep:kaHue y4eGHOro MaTepuasia

OcHOBHBIE TOHATHUSI KOMOWHATOPHKH.
CaoticTBa OMHOMUHANBHBIX Kod(dunmentoB. Tpeyronpauk [lackans.




JlabopaTopHbie paboThl

HE MPEAYCMOTPEHO

IIpakTnyeckune padorTnl

129-130 Pemenue 3a1a4 Ha MOJCYET YKCIIA PA3MEIICHUH, MEPECTAHOBOK, COYCTAHU.

131-132 Pemenue 3a1a4 Ha nepedbOp BApUAHTOB..

133-134 Pemenue 3amau o ¢popmyne ounoma HeroTona

6

KoHnTpoJibHbIE padoThI

HE IPEeIyCMOTPEHO

CamocrosiTesbHasi padora

HE TMPEIYCMOTPEHO

4.2. DneMeHThl Teopun
BEPOATHOCTEMN

Conep:xanue yueOHOTo MaTepHaJia

CoObITHE, BEPOSATHOCTH COOBITHS.

Ilonamue o muesasucumocmu cobvimui. Jluckpemnas cayuaumas 6eIuYUHd, 3AKOH ee
pacnpedenenus. Hucnoevie xapakmepucmuku OUCKPemMHOU CAyyauHou eeaudursi. llowsamue o
3aKOHe OOLUUX YUCelL.

2

JlaboparopHbie padoThl

HE MIPEAYCMOTPEHO

IIpakTnyeckne padoTpl

135-136 CrnoxeHue 1 yMHOKEHUE BEPOSTHOCTEH.

2

KonTposabHuble padoThl

HE MPeTyCMOTPEHO

CamocrosiTesibHas padoTa

HE MIPEAYCMOTPEHO

4.3. DneMeHThl
MaTEMAaTHYECKOI
CTATUCTUKU

Conep:xanue yueOHOIro MaTepuaJia

[IpencraBnenue NaHHBIX (TaOIUIBI, TUATPAMMBI, TPaQHKHN), ceHepanbHAsi COBOKYNHOCHIb,
8blO0pKa, cpednee apugmemudeckoe, meouana. Ilonamue o 3a0auax mamemamuyeckolul
CMAmMuCmuKu.

2

Jlaboparopubie padoThl

HE MIPEAyCMOTPEHO

IIpakT4yeckue padoThI

HE NPeTyCMOTPEHO

KoHnTpoJibHbIe padoThI

HE TPEyCMOTPEHO

CamocrosiTejibHas padoTa

HE MIPEAyCMOTPEHO

Pazpen 5.YpaBHenus u

HEPaBEHCTBA.
5.1. YpaBHeHus u Copaepxanue yueOHOro MaTepuasa 8
HEPaBEHCTBA PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, ccTeM. OCHOBHBIEC MMPUEMBI UX peIIeHUs (pa3ioKeHne

Ha MHOKUTEIH, BBEJICHHE HOBBIX HEM3BECTHBIX, IT0JICTAHOBKA, Tpa(puuecKuii MeTox).
N306paxeHne Ha KOOPAMHATHOMN MJIOCKOCTH MHOKECTBA PELICHUI YpaBHEHUI U HEPABEHCTB C
JBYMs [IEPEMEHHBIMU U UX cUcTeM. [IpuMeHeHre MaTeMaTu4eCKuX METOOB JJIs PELICHUS
CoJIeprKaTeNbHbBIX 33/1a4 U3 PA3IMYHBIX 00JlacTell HayKu U pakTuku. WHTeprnpeTamus
pe3ynbTaTa, y4eT pealbHbIX OIPAHUYECHUMN.

Pemenne TpUroHOMETPUYECKUX YPABHEHUN U CUCTEM

JlabopaTopHbie paboThl

HE MPEeTyCMOTPEHO

IIpakTHyeckue padboTnl
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137-138 Pemenne uppanioHaIbHBIX YPAaBHEHUN U CUCTEM.
139-140 Pemenue moka3aTeIbHBIX YPABHEHHM, HEPABEHCTB M CHCTEM.
141-142 Pemenue norapuMUYECKUX ypaBHEHU HEPABEHCTB M CUCTEM YPaBHEHH.

143-144 Pemiennie TPUTOHOMETPUYECKHX YpaBHEHUU. PelieHne TPUrOHOMETPUUYECKHX CHCTEM

ypaBHeHUN. Pelenue HepaBeHCTB METOOM HHTEPBAJIOB

CamocrosiTesbHasi padora

HE MPEIYCMOTPEHO

Paznen 6. IloBropenue

Tewma 6.1 IToBTOpEeHue

Conep:xanue yueOHOro MaTepuaJia

ITpeoOpa3zoBaHue BbIpaXKEHUM, CONEPIKALIUX PAJUKAIIBL.
3aauy Ha COCTABJICHUE YPABHEHUM U CUCTEM.
IIpousBoHasl.

ITpuMmeHeHne TPOU3BOJHOM.

ITepBooOpa3zHasi.

Beruucnenue momazei ¢uryp.

Pemenne cucrem ypaBHEHHM.

HToroBoe noBropeHue u 00001IeHUE 3HAHUH.
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JlaGopaTopHble padoThI

He MPeTyCMOTPEHO

IpakTnyeckne padoThI

He MPeTyCMOTPEHO

CamocrosiTesibHasi padoT

He MPeTyCMOTPEHO

KoncyabTanuu 6
IK3aMeH 6
BCET'O 246




3. YCJOBUSA PEATIM3ALUA YYEBHOI'O IIPEIMETA
3.1. TpeOoBaHMsA K MATePHAIBLHO-TEXHHYECKOMY 00ecne4YeHU 0

Peanmzanuss U ocBoeHHME MpOrpaMMbl OO0IIe0Opa3oBaTenbHONW ydeOHOro mpeamera MaremaTuka
TpeOyeT Hamuuusi ydyeOHOro KaOMHETa ¢ BO3MOXKHBIM JIOCTYNOM K ceTu VHTepHeT BO BpeMs yueOHOro
3aHSTHSI U B TIEPHOJ] BHEYICOHOH IEATEIHEHOCTH 00YJarOIIIXCS.

[Tomemenne kabuHeTa JOJDKHO YAOBIETBOPATH TpeboBanusiM CaHUTAPHO-3IUAEMUOIOTHYECKUX
npaBui 1 HopMaTuBoB (CanlluH 2.4.2 No 178-02) u ocHalieHO TUIOBBIM
o0opy/soBaHUEM, yKa3aHHBIM B HACTOSIIMX TPEeOOBAHMSIX, B TOM YHCIE CIELHAIU3UPOBAHHON Yy4eOHOI
MeOeIbI0 M CpeJICTBAaMHU OOYYEHUs, TOCTATOUYHBIMH JIJIsi BBITIOJHEHUSI TPEOOBAaHUI K YPOBHIO MOATOTOBKHU
oOydJaronuxcs.

B kabuHere HEOOXOAMMO HAIMYUE MYIBTUMEIUWHOTO OOOPYIOBaHUS, IMPU TIOMOIIH KOTOPOTO
Y4aCTHUKH 0Opa3oBaTeNbHOrO IIpoliecca MOTYT IPOCMAaTpuBaTh BU3YalbHYIO HHbopManuioo 1o Y]]

MareMaTuka co3gaBaTh MNpe3CHTalulu, BUACOMATCPUAJIbl, MHBIC JOKYMCHTHI.
B cocraB y‘le6HO-MeTOI[I/I‘ICCKOFO U MaT€pHaJIbHO-TEXHUYECKOT'O obOecrieyeHus IMporpaMmbl yqe6H0ro
nmpeameTa «MaremaTHuka» BXOJAT:

* MHOroQyHKIIMOHAJIbHBIA KOMIUIEKC MPENOo/1aBaTeNs;

* HarmsaHbIe T0cOOUs (KOMIUIEKTHI yU4eOHBIX TaOJIHUII, TUIAKaTOB, HOPTPETOB BHIIAIOLINXCS YUECHBIX-
MaTE€MaTUKOB U JIp.);

* HHPOPMAIMOHHO-KOMMYHUKATUBHBIE CPE/CTBA;

* SKpPaHHO-3BYKOBBIE ITOCOOMS;

* KOMIUIEKT TEXHUYECKOU JOKYMEHTAI[UH, B TOM YMCJI€ MAclopTa Ha CPe/ICTBA OOyUCHHS, HHCTPYKIIUH
0 WX MCIIOJIH30BAHUIO M TEXHUKE O€30MIaCHOCTH;

* OubIMOTEYHBIN (OH]I.

3.2. UndopmanuonHoe odecniedeHne 00yUeHusl.

B 6ubnmoreunsiii GoH BXOAAT YIEOHUKH, yaeOHO-MeToandeckue kommmiekTsl (YMK), obecnieunBatomiye
OCBOEGHME y4ueOHOro mnpeaMera «MaTemMaTuka», peKOMEH/IOBaHHbIE WU JOMYIIEHHbIE JJISl UCIIOJIb30BaHMs B
npoecCHOHANBHBIX 00pa30BaTENbHBIX OpPraHM3alMgX, pPEATU3YIOIMIMX O00pa30BaTENbHYIO IPOrpaMMy
cpeanero oobmiero obOpaszoBanus B mnpenenax ocBoeHus OIIOIT CIIO na ©6a3e OCHOBHOrO 0OIIEro
o0OpazoBaHusl.

bubnuoreunsiii GoHI MOXeT OBITH IOMOJHEH SHIMKIONEIUSMH, CIPaBOYHMKAMM, HAy4YHOM, Hay4dyHO-
MOMYJIIPHOM M IPYrOM JINTEpaTypoOH IO MATEMATHKE.

B mporecce ocBoeHust mporpaMmsbl yueOHOro npeamera «MaTeMaTuka» CTYIEHTHI JOJDKHBI MOIYYHUTh
BO3MOXKHOCTbh JIOCTYIA K JIEKTPOHHBIM y4e€OHBIM MaTepuajaM IO MaTeMaTHUKe, UMEIOIIUMCS B CBOOOIHOM
JocTyne B ceTd IHTepHeT (3JIeKTpOHHBIM KHUTaM, IPaKTUKyMaM, Tectam, Matepuanam EI'D u np.).

OCHOBHBbIC MCTOYHUKH:

JIig npenogaBaTesaei

1. ®enepanbhblit 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparuim.

2. Tlpuka3z MmuHucrepcTBa oOpaszoBanuss u Haykn P® or 17.05.2012 Ne 413 «OO6 yrBepkIeHUH
¢denepasbHOrOo TOCYAapCTBEHHOrO0 00pa30BaTENIbHOTO CTaHAApTa CpeAHero (moyiHoro) obmero o6-
pa3oBaHUD.

3. Ilpukaz MunuctepctBa o0pazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUM U3MEHEHUI B
[Ipukaz MunucrepctBa obpa3zoBanus M Hayku Poccuiickoit ®enepamuu ot 17.05.2012 Ne 413 «"O6
YTBEPKACHUU (eepalbHOrO roCyAapCTBEHHOTO0 00pa30BaTeIbHOrO CTaHIapTa CPEAHEro (MOJIHOT0) O0IIero
oOpa3oBaHus"».

4. TIucemo [enaprameHTa rocylapCTBEHHONW TOJUTHUKH B cdepe MOAroToBKH padounx kamapoB u JAI1O
MunucrepctBa obpazoBanus U Hayku PD ot 17.03.2015 Ne 06-259 «PexkomeHpanuu 1o OpraHu3aluu
MOJIyYeHUs! CpeAHero oO1ero oOpa3oBaHUs B Mpelesiax OCBOCHMsI 00pa30oBaTeNIbHBIX IMPOrpaMM CpPEIHETrO



npodeCCHOHAIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOTO o0O0mIero oOpa3oBaHHMs C YYeTOM TpeOOBaHMI
denepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB H TOTy4aeMoW mMpodecch WIn
CIENUATLHOCTH CpeIHEro MPodheCcCHOHATHHOTO 00pa30BaHUS.

5. bammakoB M. M. MaTtemaruka: KH. IJIs TIPENolaBaTelisi: MeToa. mocooue. — M., 2013

6. bammakoB M.U., [{siranos II.M. Meroaudeckoe nmocobdue miis moarotosku k EI'D. — M., 2011.

ok w

8.
9.
10
11

12.

13.

14.

JIISl CTYIEHTOB

Anumos III.LA. u gp. Maremaruka: anreOpa U Hayajla MaTeMaTUYECKOTO aHAIU3a, T€OMETPUS.
Anrebpa u Havajga MaTeMaTHYECKOro aHanm3a (0a30BbId M yriyoneHHbIH ypoBHH).10—11 Kmaccel.
— M., 2014.

Artanacsu JI. C., bByryzo B. @., Kamomuer C.b. u np. Maremaruka: anrebpa W Hayana
MaTeMaTrhyeckoro aHanusa. ['eomerpus. ['eomerpus (6a30BbIii M yriyOsieHHBIH ypoBHH). 10—11
Knaccel. — M., 2014.

bammakoB M. 1. Maremaruka: y4eOHUK JUIsI CTYl. yUpEKICHHM cpea. mpod. oOpa3oBaHus. —

M., 2014.

bammakoB M. 1. Marematuka. COopHUK 3a7a4u NPoQHUILHON HaMpaBIeHHOCTH: yuel. mocobue s
CTYI. YUpeXJACHUU cpell. mpod. oopazoBanus. — M., 2014.

bammakoB M. WM. Maremaruka. 3agauHuk: yueb. mocoOue Uisl CTyH. yUpekIeHUil cpen. mpod.
obpazoBanusi. — M., 2014.

bammakoB M. M. MartemaTtnka. DIEeKTPOHHBIN y4e0.-METOA. KOMIUIEKC JUISl CTYH. Y4pexkKIeHUN
cpen. mpod. oopazoBanus. — M., 2015.

bammakoB M. 1. Maremaruka (6a30Bbiii ypoBens). 10 kimacc. — M., 2014.

bammakos M. U. Maremaruka (6a30Bb1it ypoBensb). 11 kimacc. — M., 2014.

. bammakoB M. . Anrebpa u Havana aHanu3a, reomerpus. 10 kmacc. — M., 2013.
. bammakoB M. W. Maremaruka (6a30Bbiii ypoBeHb). 10 kimacc. COopHHK 3ama4: y4ed. mocodue. —

M., 2008.

bammakoB M. M. Maremaruka (6a30Bbiii ypoBeHb). 11 kmacc. COopHUK 3aaau: yued. mocobue. —
M., 2012.

I'ycer B.A., I'puropses C.I'., UBonruna C.B. Maremaruka jyisi npodeccuil u CrenuanrbHOCTeH
COLIMAJIbHO-3KOHOMHYECKOT0 MpOGMIst: YUeOHUK Ui CTYA. YYpeKAeHUH cpea. mpod. oOpa3oBaHUsL.
— M., 2014.

Konsrun 10. M., TkaueBa M. B, ®eneposa H. E. u np. Matemaruka: anreOpa u Hayaia marte-
MaTHYECKOro aHanu3a. Asrebpa M Hadajga MaTeMaTHYeCKOro aHaiu3a (0a30BbI M yriIyOJIEHHBIH
ypoBHnu). 10 knace / moz pen. A.b. Xwwkxuenko. — M., 2014.

15. Konsarun 0. M., TkaueBa M. B., ®enepoa H. E. u ap. MaremaTtuka: anrebpa u Hauana marte-

16.
17.

MaTHYeCKOro aHanu3a. Anrebpa M Havajga MaTeMaTHYeCKOro aHanu3a (0a30BbI M yriIyOJIEHHBIH
ypoBHH). 11 kiacc / mox pen. A. b. Kmkaenko. — M., 2014.

Konmoropos A.H. u nip. Anre6pa 1 Havana anamu3a. 10 (11) k. — M., 2010.
Hanasu A.A. Marematuka: yueOHuK — M.: @opym, 2008.

HNuTepHeT-pecypcnl

www.feior.edu.ru (MagopmarmoHHbie, TPEHUPOBOYHBIE H KOHTPOJIbHBIE MaTepHabl). Www.sehool-

eolleetion.edu.ru (EnuHas koyuteKuu U pOBbIX 00pa30BaTEIbHBIX PECYPCOB).

I_[OHO.]IHI/ITCJII)HBIC HUCTOYHUKH



http://www.feior.edu.ru/
http://www.sehool-eolleetion.edu.ru/
http://www.sehool-eolleetion.edu.ru/

agrwdE

s npenogaBareJieit
Beiroackuit M. 4. CnpaBounuk no aseMeHnTapHoi maremaruke. M. [Ipocsemenue, 2009 r.
Breiroackuit M. S. CnipaBounuk 1o Beicuiel marematuke. M.:Pockuanra,2009
www.aonb.ru/depart/is/mat.pdf J{ist yauteneit MaTeMaTuky.
www.imc-new.com/index.php/teaching.../210-2011-04-19-06-23-55 MeToanyeckre peKOMEHIAIHH.
Www.nsc.ru/win/mathpub/ maremaruueckue nyonukanuu

JUId CTYy/1IeHTOB
Brironckuit M. 5. CnipaBounuk 110 siemMenTapHoid marematuke. M. [Ipocsemenue, 2009 r.
Breiroackuit M.Sl. CnpaBounuk no Beiciieit marematuke. M.:Pockuura,2009
. http://lwww.bymath.net/  Maremarnyeckas mkosa B MaTepHere.
uztest.net/course/view.php?id=11 Oaumuaabl 10 MaTEMAaTHKE
www.nsc.ru/win/mathpub/ marematnyeckue myOIuKauu



http://www.aonb.ru/depart/is/mat.pdf
http://www.imc-new.com/index.php/teaching.../210-2011-04-19-06-23-55
http://www.nsc.ru/win/mathpub/
http://www.bymath.net/
http://www.nsc.ru/win/mathpub/

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

Conepxxanue DOopMBI U METOBI

Pe3ynbrarer oOydeHms
o0y4YeHHS KOHTPOJISL M OIICHKH

(OCHOBHBIE BUIBI IEATEIHHOCTH O0YJAOLIIXCS)

pe3yJIbTaTOB O0YUYCHHUS

Beenenue 3HaTh pPOJIb MATEMATUKH B HAYKE, TEXHUKE, SKOHOMUKE, OueHkKa yCTHBIX U

MH(POPMAIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKON MIICBMEHHBIX OIIPOCOB

nesaTenbHOCTH. O3HAaKOMIIEHUE € LUESIMU U 33Jla4aMyi U3YYEeHUS

MaTeMaTHKu npu ocBoenuu npodeccuii CITO u cienmansHoOCTEH

CIIO
Pa3Butue YMeTb BBHINONHATH apupMEeTHIECKHEe ACUCTBUS HAJl YUCIIaMHU, OneHka npakTHYECKUX
MOHATHUSA O couerasl yCTHbIE U MIUCbMEHHBIE IPUEMBI. U CaMOCTOSATENIbHBIX
quclie YMeTh HaX0AUTh NPUOIMKEHHBIE 3HAUEHUS BEJIMUUH U pabort, 3K3aMeH

MOTPEUTHOCTEH BRIUMCICHUH (a0COTIOTHON M OTHOCUTEIHHOM );

CpPaBHEHHE YMCIIOBBIX BBIPAXKEHUH.

YMeTh HaXOAUTh OMIMOKU B IPe0OPA30BAHUSAX U BHIYUCICHHIX

(OTHOCHUTCS KO BCEM MMYHKTAaM IIPOIPaMMBl)
KopHhu, 3HaTh MOHATHS KOPHS N-i CTENIEHU, CBOICTBA PAJIUKAIIOB U OueHKa yCTHBIX U
CTEIICHH, IIpaBWJia CPABHEHUsI KOPHEH, ONpeIesIeHEe KOPHS U CBOMCTB MUCbMEHHBIX OIPOCOB
norapu@msl KOpHEH, oNpeeleHue paBHOCUIILHOCTH BBIPAKEHUN C

paauKaiaMy; HOHSTHE CTENEHM C AEHCTBUTEIbHBIM IIOKa3aTe-

JIeM; CBOMCTBA CTEIICHEM.

YMeTh BBIUUCIATh U CPAaBHUBATH KOPHU; BBIIOJIHATH MPUKUJIKU

3HAYEHUS KOPHS; MPEoOPa30BhIBATH YUCIOBBIE H OYKBEHHBIE

BBIPAKEHUS, COAEpKAIINE PAIUKAIIBI;

BBITIOJTHSATH pacyeThl o (hopMyiaM, ColepsKalliue paaruKaibl, OueHka NpakTUYECKUX

OCYIIECTBIISASE HEOOXOUMbIE TIOJICTAHOBKHU U MPeoOpa3oBaHMUsL. Y CaMOCTOSITEIIbHBIX

YMeTh peniath HppallMOHANIBHBIE YPABHEHHUSI; HAXOIUTh paboT, 3K3aMeH

3HAYEHHUE CTEINEHH, UCTIONIb3Ys ITPU HEOOXOAUMOCTH

MHCTPYMEHTAJIBHBIE CPENICTBA; 3aIMCHIBATh KOPHU N-I CTETIEHU

B BU/JIE CTETIEHU C IPOOHBIM [TOKa3aTeaeM U Hao0opoT;

BBIYHCIIATH CTENIEHU C PallMOHAIBHBIM [10KA3aTEEM, BBITIOIHASA

MPUKUIKY 3HAUEHUSI CTENIEHU; CPAaBHUBATH CTEMEHHU.

VYMeTs npeoOpa3oBbIBaTh YHUCIOBbIE U OYKBEHHBIE BBIPAKEHMU,

COZIEpIKAIlME CTENECHH, MPUMEHSSI CBOMCTBA. Y METh PEIIATh

[IOKa3aTeIbHbIE YPAaBHEHUSA. Y METh PEIIaTh MPUKIIAJIHbIE

3aJ1a4M Ha CJI0XHbIE TPOLEHTHI
ITpeoOpa3oBan | YMeTh BBIIOIHATH IPe0Opa30BaHUE BBIPAKEHUH, C Onenka NpakTHYECKUX
ue ainre- MpUMEHEHHEM (HOPMYJI, CBS3aHHBIX CO CBOMCTBAMU CTEMEHEW U | U CAMOCTOSITEIIbHBIX
OpanuecKux norapumMoB. YMETh ONpeaesTh 00JIaCTH JOMYCTUMBIX paboT, 3K3aMeH
BBIPA)KCHU I 3HAYEHUH JIOTapu(PMUUECKOTO BhIpaKEHUSI. Y METh peliaTh

sorapupMUUECKue YpaBHEHUS
OcHoBHbIE N3ydeHue painaHHOr0 METO/1a U3MEPEHUS YIIIOB BpallleHUs U OneHka mpakTHYECKUX
MIOHSTHS UX CBS3U C TpagycHoi Mepoil. 300paskeHue yrioB BpalleHus U CaMOCTOSITEIIbHBIX
TPUI'OHOM | Ha OKpy>KHOCTH, COOTHECEHHE BEJIMYMHBI YIJIA C €ro paboT, sK3aMeH
ETPUN pAacCIIOIOKEHUEM.

3HaTh OmpejelieHne TPUTOHOMETpUYEeCKNX (GYHKIUM a7s yriioB | OLeHKa yCTHBIX U

IIOBOPOTA U OCTPBIX YITIOB MPSMOYTOJBHOTO TPEYTOJbHUKA U MIICBMEHHBIX OIIPOCOB

00BSICHEHNE UX B3aHMOCBSI3H
OcHoBHbIE YMeTh NpUMEHATh OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKAECTBA | OLEHKa MPAKTUYECKUX

TPUTOHOME-

JJISA BBIYHCIICHUA 3HAYEeHHUH TPUTOHOMCTPUICCKUX ®YHKHHﬁ 110

1 CaMOCTOATCIIbHBIX




TPUYECKHE OJTHOM M3 HUX pabort, 3K3aMeH
TOXKJIECTBA
[IpeoOpas3oBan | 3HaTh OCHOBHBIE (POPMYIIBI TPUTOHOMETPUU: (POPMYITBI
us npo- CIJIO’KEHMUSI, YIBOCHHUS, IPEOOPa30BaHMsI CyMMBI
CTeHIINX TPUTOHOMETPUYECKHUX (PYHKIUI B IPOU3BEICHHUE U OneHka yCTHBIX U
TPUTOHOMETPH | ITPOU3BENCHUSA B CyMMY U IIPUMEHEHUE NPU BBIYUCICHUH IUCHbMEHHBIX OIIPOCOB
YEeCKUX 3HAYEHUS] TPUTOHOMETPUYECKOTO BHIPAYKEHUS U YIIPOLIEHUS €T0.
BBIPAKEHUN 3HaTh CBOMCTBA CUMMETPUU TOYEK HA €IUHUYHON OKPYKHOCTH
Y IPUMEHEHHUE UX JUISI BBIBOJA (hOpMYI IpUBEACHUS
IIpocreiimme | YMeTs pemats 1o GopMyiaM U TPUTOHOMETpUYecKoMy Kpyry | OneHka MpakTUYeCKHX
TPUTOHO- IIPOCTENIINE TPUTOHOMETPUUYECKUE YPAaBHEHUS. Y METh U CaMOCTOSITEIIbHBIX
METpUYECKHE | IPUMEHATH OOIMEe METO/bl PELICHUs ypaBHEHUH (IpUBeeHUE K | padoT, 3K3aMeH
YpaBHEHMSI U | IMHEHMHOMY, KBaJIpaTHOMY, METOJI Pa3JI0KEHHsI HA MHOKUTENH,
HEPABEHCTBA 3aMeHbl IEPEMEHHOM) IIPU PEIIEHUH TPUTOHOMETPHUECKUX
YpaBHEHUH. YMETh OTMEUYaTh HA KPyre PEILICHUs IIPOCTEUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
Apkcunyc, 3HaTh MOHSTHS OOPATHBIX TPUTOHOMETPUUECKUX (QYHKIIUH. OneHka yCTHBIX U
apKKOCHHYC, 3HaTh OIpEAENICHUs apKCUHYCA, apKKOCUHYCa, apKTaHIeHca IMCbMEHHBIX OIIPOCOB
apKTaHI€HC qucia. OneHka NpakTHYECKUX
qucia YMeTb NpUMEeHATh UX, U300paxkast Ha €IMHUYHON OKPYKHOCTU | M CAMOCTOSATENbHBIX
IIpU pEelICHUN YpaBHEHUN paboT, 3K3aMeH
DyHKIMH. 3HaTh NOHATHS IEPEMEHHOM, IPUMEPBI 3aBUCUMOCTEN MEXIY OneHka ycTHBIX U
[Tonstue o [IEPEMEHHBIMH; TOHATHE rpaduKa, ONpeIeIeHUE TPUHAIIICK- IMUCbMEHHBIX OIIPOCOB
HENpepbIBHO- | HOCTU TOYKH IrpaduKy QyHKIUH; onpeaeacHue GyHKINH.
cti GyHKIMKA | YMETh OpeaeisTh o GopMyie npocTeieii 3aBHCUMOCTH,
BUJa ee rpaduka; Bplpaxarb 10 GopMyIie OJHY HEPEMEHHYIO Onenka NpakTUYECKUX
yepe3 Ipyrue; HaxoIuTh 00JIacTU ONpeeeHus: U 00J1acTu Y CaMOCTOSITEIIbHBIX
3HaYeHUN QPYHKIINH paboT, sK3aMeH
CaoiicTBa 3HaTh NpUMeEpPbl PYHKIIMOHAIBHBIX 3aBUCUMOCTEHN B peabHBIX OneHka yCTHBIX U
GbyHKIHN. IpoLeccax U3 CMEXHBIX IUCHUIUIMH. O3HaKOMIIEHHE C IUCHbMEHHBIX OIIPOCOB
I'padnueckas | gOKa3aTENbHBIMH PACCYXJAECHUSIMU HEKOTOPBIX CBOWCTB
HHTEP- JMHEWHOU U KBaJpaTUYHON (YHKLUH, TPOBEJEHNE UCCIIE0-
IpeTanus. BaHUS JIMHEHHOMN, KyCOUHO-JINHENHOU, APOOHO-IMHENHON 1
ITpumepsl KBaJpaTUYHOMN (PyHKIIMI, TOCTpOEHHE UX TPapHKOB.
(GYHKIIMOHATIL | YMETh BBIIOJHATH IOCTPOEHUE U YTEHUE TPAPUKOB PYHKIIHH. OneHka npakTHYECKUX
HBIX 3a- HccnenoBanue ¢pynkiuu. CocraBiaeHrne BUA0B GYHKLIUH 110 Y CaMOCTOSITEIIbHBIX
BHUCHUMOCTEW B | JAHHOMY YCIJIOBUIO, PELLIEHHUE 3a7au Ha SKCTPEMYM. paboT, sK3aMeH
pealIbHBIX Brimonnenue npeobpazoBanuii rpaduka GyHKIMN
mporeccax u
SIBJICHUSX
ObpaTHble 3HaTh MOHATHS 00paTHOW (PYHKIMU, ONIpE/IeIeHHEe BUa U T10- OneHkKa yCTHBIX U
byHKIUN cTpoeHue rpaduka oOpaTHON HYHKIMH, HAXOXKACHUE €€ MIICBMEHHBIX OIIPOCOB
obJacTu onpeseneHus U 00JIacTH 3HaueHu. O3HAKOMIICHHE C
MOHATUEM CIO0XKHON PYHKIUU
YMeTh NIPUMEHSITh CBOMCTB (DYHKITUNA MTPU UCCIICTOBAHUH O1ieHKa MPAKTUYECKUX
YPaBHEHUI U PEUICHUH 33]a4 Ha DKCTPEMYM. U CaMOCTOSITENIbHBIX
pabort, HK3aMeH
Crenennele, 3HaTh MOHATHE HETIPEPBIBHOM NMEepHOANYECKON PYHKIINY, OneHnka yCcTHBIX U
MOKa3a- (hopMynpoBaHHE CBOICTB CHHYCAa U KOCHHYCA, TOCTPOCHHUE UX | MUCHhMEHHBIX OIIPOCOB




TEJbHBIE,
norapupmu-
4ecKHue U
TPUTOHOME-
TpUUYECKHE
byHKIMN.
Oo6parHbie
TPUTOHOME-
TpUUYECKHE

byHKIIUU

rpadukoB. O3HaKOMIJIEHHE C TIOHATHEM T'aPMOHHUYECKUX
KoJie0aHU{ M IPEMEpaMH TapMOHUYECKUX KoJeOaHMi 1ist
OTHMCaHUs TIPOIIECCOB B (PU3UKE M IPYrUX 007IACTIX 3HAHUS.
O3HaKOMJIEHHE C IOHSTUEM PA3PHIBHOM NEPUOINUECKON
¢byHkuu, GOopMyIHpPOBAHUE CBOMCTB TAHT€HCA U KOTAHIEHCA,
MMOCTPOCHHE UX TPAPHKOB.

YMeTh MPOU3BOIUTH BEIYMCIICHHE 3HAYCHUH (HYHKIIUH 11O
3HaYeHUIo aprymenTa. OnpesesieHue nojJ0KeHUs TOUKU Ha
rpaduke 1o ee KoopauHaTaM 1 Ha000poT. Vcnonbp3oBaHue
CBOMCTB (DYHKIIMIA /TSI CPABHCHHMSI 3HAUCHUI CTETICHEH 1
norapudmos. [Tocrpoenue rpaukoB CTENEHHBIX U
norapumMudeckux GyHKIMH. YMETh peliaTh MoKa3aTelbHbIe U
norapuMUUEcKue YpaBHEHUS U HEPABEHCTB MO0 U3BECTHBIM
aJITOpUTMaM; IPUMEHATH CBOUCTBA (DYHKIUI JIsI CpaBHEHUS
3HaYEHUN TPUTOHOMETPUUECKUX (QYHKIUH, pelIeHUs
TPUTOHOMETpHUECKUX ypaBHeHUI. [locTpoeHue rpadukos
0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIUI U OnpeiesieHre o
rpaduKam X CBOHCTB. BrimonHenue npeobpa3zoBanus rpaKoB

OneHka NpakTHYECKUX
Y CAMOCTOSITEIbHBIX
paboT, sK3amMeH

IlocnenoBsaren
BHOCTU

3HaTh MOHSATHUS YUCIOBOW MOCIIEI0BATEILHOCTH, CIIOCOOBI e¢
3aJaHus1, BBIYUCIICHUA €€ YJICHOB. O3HakoMIJIEHHE C TOHITHEM
npezena nocienoBareibHoCTH. O3HAKOMIICHHE C BBIYHCICHHUEM
CYMMBbI OECKOHEYHOT'0 YKCIIOBOTO Psifia Ha IpUMeEpe
BBIYHCIICHUS] CyMMbI OECKOHEUHO YOBIBAIOILIECH IreOMETPUIECKOI
IPOTPECCHH.

YMeTh pemath 3a/1auu Ha IPUMEHEeHne (popMyITbl CyMMBI
0eCKOHEYHO yOBIBAIOIIEH TeOMETPUIECKOM MPOrpeccun

OHCHKa YCTHBIX U
IMUCBbMCHHBLIX OITPOCOB

OneHka NpakTHYECKUX
Y CAMOCTOSITEIBHBIX
pabort, FK3aMeH

[IpousBogHas
U €€ Ipu-
MeHeHEe

3HaTh TOHSTHS MPOU3BOIHON; (HOPMYTUPOBAHUE €€
MEXaHUYECKOT0 ¥ T€OMETPUYECKOTO CMBICIIA; AJITOPUTMA
BBIUHCIICHUS IPOU3BOIHON HA IPUMEPE BBIUMCIICHUS
MI'HOBEHHOH CKOPOCTH U YIJI0BOro ko3 duiuenra
KacaTelbHOU. Y CBOEHHE MPaBUI AUPPEpeHInPOBaHNUS,
TaOIUIIBI TPOU3BOJHBIX JIEMEHTAPHBIX QYHKIUN, TPUMEHEHHUE
i (U depeHIMpoBaHUS PYHKIIUH.

YMeThb COCTaBNIATh YPABHEHUS KacaTelbHOM B 00IIEM BUJE;
YpaBHEHHUSI KacaTeIbHOW; IPOBOJUTH C TOMOLILIO IPOU3BOJHON
UCCIeI0BaHus (PYHKIMH, 3alaHHON (pOpMyYIIOii; yCTaHaBIMBATh
CBSI3U CBOMCTB (DYHKIIMHM U IPOU3BOJIHON MO UX TpaduKam,
MPUMEHSTh MPOU3BOJHYIO [UIsSl pEIICHU 3a/1a4 Ha HaXO0XK/IEHHE
HauOOJIBIIEro, HAUMEHBIIETO 3HAUYCHHSI U Ha HaXOXKJICHHE
JKCTpEMyMa

OneHka yCTHBIX U
NMCbMEHHBIX OMPOCOB

OrneHka mpakTHYECKUX
" CaMOCTOSATCIIBbHBIX
pabort, sK3aMeH

[lepBoobpazHa
s 1 MHTEerpa

3HaTh MOHATHUS UHTErpajia U MepBOOOpa3HON; MpaBuiia
BBIUMCIICHUS TTepBO0Opa3Hoi 1 TeopeMbl HproToHa—
JleliOHMLIA.

YMeTb pemars 3aJauu Ha CBSI3b IEPBOOOPA3HOIL U ee
MIPOM3BOIHOM, BEIUHUCIICHHS IEPBOOOPA3HON I JaHHOU
(GyHKIMY, HA TPUMEHEHHE UHTEerpaa s BhIYUCIeHUs Qu3n-
YEeCKUX BEJIMYMH U TUIOHIa el

OlLieHKa YCTHBIX U
MHUCbMEHHBIX OMPOCOB

Or1ieHKa MPaKTUYECKUX
1 CaAMOCTOSATCIIbHBIX
paboT, sK3ameH

YpaBHeHUA U
CHUCTEMBI
ypaBHEHUH
HepaseHnctBa

3HaTh NpOCTEHIINe CBECHUSIMHU O KOPHSX alredpanyeckux
YpaBHEHUI, TOHATHUS UCCIIETOBAHNS YPaBHEHHUM U CUCTEM
YPaBHEHUI; TEOPUM PAaBHOCWJIBHOCTH YPAaBHEHUN U €€
npuMeHeHus. [loBTopeHue 3anucu pemeHns CTaHIapTHBIX

OneHnka yCcTHBIX U
MUCHMEHHBIX OIIPOCOB




U CUCTEMBI
HEPABEHCTB C

TBYMSI

ypaBHEHMI, MPUEMOB NPe0oOpa30BaHUs YpaBHEHUH s
CBEJICHUS K CTAHIAPTHOMY YPABHEHHUIO.
VYMeTs pemiath panMOHaNbHbBIE, HPPALIMOHAIBHBIE,

O1ieHKa MPAKTUYECKUX

IIEPEMEHHBIMH | IIOKA3aTeNIbHbIE 1 TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI; | U CAMOCTOSITEIIBHBIX
UCIOJb30BaTh CBOMCTBA U rpaduku GyHKIMH U1 perieHus paboTt, 3K3aMeH
ypaBHeHUH. [I0BTOpeHHE OCHOBHBIX IIPUEMOB PEILIEHUS CUCTEM.

Pemenne ypaBHeHHI ¢ IPUMEHEHUEM BCEX TPUEMOB
(paznoxeHus: Ha MHOXHUTEIH, BBECHNSI HOBBIX HEM3BECTHBIX,
II0JICTAHOBKH, rpaduyeckoro merona). Pemenue cucrem
YpaBHEHHI C IPUMEHEHUEM PA3JINYHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOLMMH BOIIPOCAMU PEIIEHUS] HEPABEHCTB U
UCTIOJIb30BAHNE CBOMCTB U TpaguKoB (DYHKIHMIA IPU PEIICHUN
HEPABEHCTB. PelieHre HepaBeHCTB U CUCTEM HEPABEHCTB C
IIPUMEHEHHUEM Pa3IMUHBIX clI0c000B. IIpuMeneHune
MaTEMaTUYECKUX METOJOB [UIsl PEILICHUS CONEPIKATEIbHBIX
3aJ1a4 U3 pa3IM4HbIX 00JacTel Hayku U npakTuku. MuTepmpe-
TUPOBAHUE PE3YIBTATOB C YUYETOM PEAJIBHBIX OTPAHUYEHUI

OcHoBHbIE 3HaTh MOHATUA KOMOUHATOPUKU: Pa3MELICHUSAMH, coueTaHusIMU, | OLleHKa YCTHBIX U

MIOHSTHS NepecTaHOBKaMU U (hOPMYJIbI JJIS UX BBIYMCICHUS; OOBSICHEHUE | MMCbMEHHBIX ONPOCOB

KOMOWHATOPHK | U IpUMEHEeHHEe (POPMYIT JUIsi BEIYUCICHHS Pa3MEICHHH,

u IIEPECTaHOBOK M COUYETAaHUH IIPU PEILIECHUU 3a1ad.

O3zHakomienue ¢ 6uHoMoM HbroTOHA U TpEyroJbHUKOM

[Tackans. Onenka NpakTUYECKUX
YMeTh UCT0Ib30BaTh MpaBuia KOMOMHATOPUKHU U IPUMEHSATh UX | U CAMOCTOSITEIIbHBIX
IIPU peLIeHNH KOMOMHATOPHBIX 3a/1a4. Y METh pellaTh paboT, 3K3aMeH
KOMOWHATOPHBIE 33a/1a41 METO/I0M Iepedopa U 1o MPaBUITY

YMHOXEHMS; IPAKTUYECKUE 3aJa4X C UCIIOJIb30BaHUEM ITOHATUI

Y TIpaBWJI KOMOWHATOPUKH

DeMeHTbI 3HaTh KJIaCCUYECKOE OIpeiesIeHNue BEPOSTHOCTH, CBOMCTB Bepo- | OleHKa YCTHBIX U

TEOpUHU ATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH; TPUMEPHI IUCbMEHHBIX OIIPOCOB

BEPOSITHOCTEN | BBIUYMCIICHUS BEPOSITHOCTEN
VYMeTh pemarth 3aJjauu Ha BEIYUCIECHHE BEPOSTHOCTEH coObITUH | OLieHKa NpakTHYeCKUX

paboTt, HK3aMeH

IIpencraBnenn | 3HaTh NPENCTaBICHUE YHCIOBBIX IaHHBIX U X XapaKTe- OneHka ycTHBIX U

€ TaHHBIX PHUCTHKHU. MMCBMEHHBIX OIPOCOB

(Tabmuisl, VYMeTh pemarh NpakTUYecKue 3aaui Ha 00paboTKy yucIoBbIX | OleHKa NpaKTHYeCKUX

arpammel, JAHHBIX, BBIYUCIIATh MX XapaKTEPUCTUKHU 1 CaMOCTOSITENTbHBIX

rpaduKn) paboT, 3K3aMeH

[Ipsimble u 3HaTh POPMYIMPOBKU U J10KA3aTEIbCTBA, NMPU3HAKOB OneHka yCTHBIX U

IJIOCKOCTH B B3aMMHOI'0 PACIIONIOKEHMS MPSMBIX U TNIOCKOCTEH; IUCHbMEHHBIX OIIPOCOB

MPOCTpaHCTBE | opMyIHpOBaHUE ONIPENCTIEHU, TPU3HAKOB M CBOMCTB

MapajuieIbHbIX U NEPIEHAUKYISIPHBIX TUIOCKOCTEN, IBYTPAHHBIX
Y JIMHEWHBIX YIJIOB; OMUCHIBAHUE PACCTOSIHUS OT TOUKH J10
IJIOCKOCTH, OT MPSIMOM 10 TIIOCKOCTH, MEKY IIJIOCKOCTSIMH,
MEX1y CKPELIMBAIOIIUMUCS IPSIMBIMU, MEKY TPOU3BOJILHBIMU
(burypamu B IpOCTPAHCTBE. Y METH BBINIOJIHATH PACIO3HABAHUE
Ha YepTekax MU MOJEISAX pa3IM4HbIX CIydaeB B3aUMHOTO
PacoJIOKEHUs MPSAMBIX U IJIOCKOCTEHN, apryMEHTHPOBAaHUE
CBOMX CYXKICHHI; pOpMYyTUpOBaHUE U IOKA3bIBAHUE OCHOBHBIX
TEOPEM O PacCTOSIHUAX (TEOpPEM CYIIECTBOBaHMS, CBOWCTBA).
O3HaKOMJIEHHE C IOHSITHEM NapauIeIbHOTO MPOSKTUPOBAHUS U

Or1ieHKa MPAKTUYECKUX
" CaAMOCTOSATCIIBbHBIX
pabot, sK3ameH




ero ceorcreamu. GopmyIMpoBaHUE TEOPEMBI O IIIOIIAIN
OPTOTrOHAJILHOM IIPOEKIIMM MHOT'OYT'OJIbHUKA.

YMeTh BBIOIHATH IOCTPOCHHUS YIJII0B MEXAY IIPSIMBIMH,
IIPSIMOM U TNIOCKOCTBIO, MEKY IUNIOCKOCTSIMH.

YMeTh NPUMEHATH IPU3HAKU U CBOMCTBA PACIIOJIOKECHHUS
IIPSIMBIX U IIOCKOCTEH IPH PELICHUH 3a1a4. Y METh
n300pakaTh Ha PUCYHKAX U KOHCTPYUPOBATh Ha MOJIEIIAX Iep-
IIEHIUKYJISIPBl U HAKJIIOHHBIE K IIJIOCKOCTH; NPAMBIX,
[IapaJUIEIIbHBIX IUIOCKOCTEH, YIJIOB MEXAY IPAMON U
TUIOCKOCTBIO M 0OOCHOBBIBATh MOCTPOSHHS. YMETh peniaTh
3a/1a4¥ Ha BBIUYNCICHUE FEOMETPUUECKUX BEJIMYUH. Y METh
n300pakaTh Ha YePTEkKaxX M MOJIEISIX PACCTOSTHHE U
00OCHOBBIBaTb CBOM CY’KICHUS; ONPENENATh U BBIYUCIIATh
paccTOsIHUIN B MPOCTPAHCTBE. YMETh MPUMEHATH (POPMYITBI U
TEOPEMBI IJIAHUMETPUU JIS PEIIEHUS 3a7a4; TEOPUU IS
000CHOBaHHUS IOCTPOCHHUN M BBIYUCICHUN. Y METh MPEJICTABIISATh
apryMEHTHUPOBAHUE CBOMX CYKICHHUM O B3aHMHOM
Pacrnos0KEHUU NPOCTPAHCTBEHHBIX PUTYP

MHororpanuu
K1

3HaTh OINpPEAENICHUs U XapaKTEPUCTUKH Pa3JINYHBIX BUJIOB
MHOTOI'PAHHUKOB, IEPEYUCIIEHUE UX FJIEMEHTOB U CBOMCTB.
O3HakoMIIEHHE C BUAAMU CUMMETPHUI B IPOCTPAHCTBE,
(hopMyIIMpOBaHKE OTPEICIICHUI U CBOWCTB. XapaKTePUCTHKA
CUMMETPHUHU TEJ BPALEHUS U MHOTOTPAaHHUKOB.

YMeTh BBITOJHATH U300paKEHIE MHOTOTPAaHHUKOB U
MIOCTPOCHHE HA N300PAKEHUSIX U MOJIENIIX MHOTOTPAHHUKOB.
Brrunciienne TMHEHHBIX 3JIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOHPUTYpAIHIX, apTyMEHTUPOBAHNUE CBOUX
CYXICHHIA. XapaKTePUCTUKA U N300paKCHHUE CCUCHHUS,
pPa3BEpPTKHM MHOTOIPAHHUKOB, BEIYMCIICHUE IJI0IIA 1N
ITOBEPXHOCTEH.

[Toctpoenue mpocTelmmx ceueHuit Kyda, Mpru3Mbl, THPAMUIBL.
[Ipumenenue (pakToB U CBEACHUN U3 ITAHUMETPHH.
[IpuMeHeHne CBOMCTB CUMMETPHH MPU PELICHUH 3aa4.
Hcnons3oBanne nmpuoOpeTeHHBIX 3HAHUHN ISl UCCIICIOBAHUS U
MOJEJIMPOBAHUS HECTIOKHBIX 3a7a4.

N3o0pakeHne OCHOBHBIX MHOTOTPAHHUKOB M BBITIOJTHEHUE
PHUCYHKOB I10 YCJIIOBUSIM 33724

OHCHKa YCTHBIX U
IMUCBbMCHHBLIX OITPOCOB

OneHka NpakTHYECKUX
Y CAMOCTOSITEIBHBIX
pabort, sK3aMeH

Tenan
MMOBEPXHOCTHU
BpaLLEHUS

3HaTh BU[BI T€N BpalleHUs, GOPMYIUPOBKU UX ONPECIICHUN U
cBOMCTB. POPMYINPOBAHNE TEOPEM O CEUEHUU 11apa
IJIOCKOCTBIO U TUNIOCKOCTH, KacaTelbHOM K cdepe.
XapakTepucTUKa U U300pakeHUe TeJl BpallleHHs], UX Pa3BEpTKH,
CEYCHMUS.

VYMeTh pemiath 3aa4 Ha IOCTPOEHUE CEUYEHUN, BBIYMCIIEHNE
JUTUH, PACCTOSIHUM, YIIIoB, tuiomanei. [Ilposenenue
JI0Ka3aTENbHBIX PacCYKI€HNI NIPU PEILICHUH 3a7ay.
[IpuMeHeHne cBOKCTB CHMMETPHH NPY PEIICHNUH 337a4 Ha Tena
BpalleHust, KoMOuHaiuo Tell. M300paxeHrne OCHOBHBIX
KPYTJIBIX TEJ U BBIIIOJHEHUE PUCYHKA 110 YCIOBHIO 33/1a4U

Or1eHKa YCTHBIX U
MUCHMEHHBIX OMPOCOB

Or1ieHKa MPaKTUYECKUX
1 CaAMOCTOSATCIIbHBIX
paboT, sK3amMeH

N3mepenus B
reOMETPUH

3HaTh MOHATHS IIOIAIU U 00bEeMa, aKCHOMEI M CBOMCTBA,
TEOPEMBI O BBIYUCICHUH 00BEMOB MMPOCTPAHCTBEHHBIX TE;
dhopMyn T BBIYUCIICHUS TUTOMIACH TOBEPXHOCTEN MHO-

Or1ieHKa YCTHBIX U
MMCEMEHHBIX OMPOCOB




TOrPaHHMKOB M TE€J BPAILEHHs; METOJIbl BEIYMCICHHS TUIOIIAH
MMOBEPXHOCTHU CHEPBHI.

YMeTh pemars 33/1a41 Ha BBIYUCIICHHUE TUTOIIAIeH TIOCKHUX
¢buryp c npuMeHeHHUEM COOTBETCTBYIOIUX (hopMyIT 1 (pakToOB U3
IUITAHUMETPUH; Ha IpUMEHEHHE GOPMYJI BEIYUCICHUS 00BEMOB;
Ha BBIYMCIICHUE TUIOMIA/IeH TTOBEPXHOCTH MPOCTPAHCTBEHHBIX
Tel

OneHka NpakTHYECKUX
¥ CAMOCTOSITEIbHBIX
paboT, sK3ameH

Koopaunatse! u
BEKTOPBI

3HaTh IOHSATHS BEKTOPA; CBOMCTBA BEKTOPHBIX BEJINYMH,
IIpaBUJIa PA3JI0KEHUS BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBWJI HaX0XICHNS KOOPAUHAT BEKTOpa B IPOCTPAHCTBE,
[IpaBUjIa ACUCTBUI C BEKTOpaMU, 33JaHHBIMUA KOOPIUHATAMY,
CKaJISIPHOTO IIPOU3BEEHUS BEKTOPOB, BEKTOPHOI'O YPaBHEHUS
npsAMoil 1 T1ockocTd. O3HaKOMIIEHHUE € J10Ka3aTelIbCTBAMU
TEOPEM CTEPEOMETPUU O B3aMMHOM PACIIOJIOKECHHUH MIPSIMBIX U
IJIOCKOCTEH C UCIOJIb30BAHUEM BEKTOPOB

N3ydeHne nexapToBoil CUCTEMbI KOOPINHAT B IIPOCTPAHCTBE,
IIOCTPOEHHUE 110 3aJaHHBIM KOOpAMHATaM TOUYEK M INIOCKOCTEN,
HAaXO0XJACHUE KOOPJAUHAT TOUEK. Y METh HAXOAUTh YPaBHEHUN
OKPY>KHOCTH, c(epbl, IIIOCKOCTH; BBIYUCIATh PACCTOSIHUN
MEXy TOYKaMHU; IPUMEHATh TEOPUU IIPH PEUICHUH 331a4 Ha
JEUCTBHS C BEKTOPaMM; KOOPIMHATHBIA METOJ, BEKTOPOB UL
BBIYMCIICHNS] BEJIMYHH YTJIOB U PACCTOSHUM.

OlleHKa YCTHBIX U
MUCbMEHHBIX OMPOCOB

OneHka NpakTHYECKUX
U CaMOCTOSITEIIbHBIX
paboT, PK3aMeH




5. JIMCT AKTYJIM3AIIUU ITPOT'PAMMBbI

Mara BHecénHble H3MEHEeHU
AKTYaJIM3alNH




Tlpunoowcenue 1

IIJIAHUPOBAHUE YUEBHBIX 3AHATHI C UCIOJIb30BAHUEM AKTUBHBIX 1
HHTEPAKTUBHBIX ®OPM U METOJ10OB OBYUYEHUS

Ne Kou- AKTHBHBIE H dbopMupyemsbie
Tema yueOHOrO
n/n BO HHTEPAKTHBHBbIE POPMBI U YHUBEpCaIbHbIC YICOHBIC
JansTs 4acoB METO/IbI 00y4YeHUsI JIeUCTBUS
1. CuHyc, KOCHHYC, TaHTEHC, 2 HHaTepakTuBHAs Gopma ¢ JIMYHOCTHBIE
KOTaHTEHC. Panuannas HCIIOJIb30BAaHUEM MYJIBTUMEINA | MaTalpeAMETHbIE
Mmepa yria. [IPEAMETHBIE
2. Komb6unaropuka 2 WuTepaktuBHas dopma ¢ JINYHOCTHBIE
HCIIOJIb30BAHUEM MYJIbTUMENHA MaTanpeaMeTHBIE
MPEAMETHbBIE
3. [IpeobpazoBanue rpadukoB 2 WnTepaktuBHas hopma JINYHOCTHBIE
TPUTOHOMETPHUIECK I/IH(I)OpMaHI/IOHHO MaTanpeaMETHbBIC
ux QyHKIUH KOMMYHHKATHBHBIC TIpeIMETHBIC
texHosorun/ UK T/.
4, [lokazarenbHas QyHKIUS U 2 WnTepaktuBHas dhopma JINYHOCTHBIE
€e CBOMCTBaA. I/IH(I)OpMaHI/IOHHO MaTanpeaMeTHbIE
KOMMYHHKATHBHBIE TEXHOJIOTHH | rpeiMeTHBIC
/UKT/.
5. JlorapupmMudeckast 2 HutepakTuBHas Gpopma JIMYHOCTHBIE
(GyHKIHS U ee CBOMCTBA. Nupopmanuonno MaTarpeIMeTHbIE
KOMMYHHKATHBHBIC TEXHOIIOTHH | [pe/iMeTHBIC
/UKT/.

0. BzaumHoe pacrnionoxenue 2 WuTepaktuBHas hopMma. JIMYHOCTHBIE
ABYX IPSAMBIX B Pa60Ta MaJIBIX T'pymmax MaTaHpe JIMCTHBIC
IIPOCTPAHCTBE. [IpEAMETHBIE

7. | AKCHOMBI CTEPEOMETPUH 2 WntepaktuBHas Gopma. Ypok JIMYHOCTHBIE
KOH(epeHLs MaTanpeIMETHEIE
MPEIMETHBIE
8. | Ilpumenenne mpoN3BOTHOM 2 WuTepaktuBHas hopMma. JUYHOCTHEIE
K MICCIICIOBAaHUIO CBOHCTB Ypok — renemocT MaranpeaMeETHBIE
(byHKIMHK ¥ K peIIeHNIO MIpeIMETHBIE
TIPUKIIATHBIX 33729




Ipunoosicenue 2

COOTHOIEHUE TPEBOBAHUI ®I'OC CITIO K C@OPMUPOBAHHOCTH
OBIINX KOMIETEHIIMIA U TPEBOBAHUM ®TI'OC COO
K COOPMHUPOBAHHOCTH JINYHOCTHBIX, METOIIPEJIMETHBIX 1
IPEJIMETHBIX OBPA3OBATEJIbHBIX PE3YJbLTATOB

Bupl yHHBEpCAIBHBIX YUEOHBIX JCHCTBUN

OOurre KOMIETESHIHH
(8 cootBerctBuM ¢ PI'OC CIIO no
CIIeUATLHOCTH/TIpodeccn)

* TUYHOCHIHBIX.

c(hOpPMHUPOBAHHOCTD MPEACTABICHUI O MaTeMaTHUKE
KaK YHUBEPCAILHOM SI3bIKE HAYKHU, CPEIICTBE
MOJICIIMPOBAHUS SBJICHUH U MPOIIECCOB, HIICAX U
METO/IaX MaTEMATUKH;

MOHMMAaHKUE 3HAYUMOCTH MAaTEeMAaTUKH JIJIs1 HAYYHO-
TEXHUYECKOTO Iporpecca, chopMHpOBaHHOCTh
OTHOIIIEHUS K MaTeMaTUKe KakK K 4acTu
00IIeUeTIOBEYECKOM KYIBTYPHI Yepe3 3HAKOMCTBO C
HCTOPHEH pa3BUTHS MaTEMAaTHUKH, YBOJIIOITUECH
MaTeMaTUYeCKNX HJICH;

Pa3BUTHE JIOTHYECKOTO MBIIIJICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAXKEHHUS, AITOPUTMHUICCKOMN
KYJIbTYpPbl, KPHTUYHOCTH MBILIUICHUS HA YPOBHE,
HE00X0AUMOM 15 OyayIei mpodeccHoHaNbHOMI
NEATETBbHOCTH, JIJIS TIPOJOJKEHUST 00pa30BaHUs U
camMmo00pa3oBaHus;

OBIIQJICHHE MaTeMaTHYECKIUMH 3HAHUSIMA U YMEHUSIMH,
HEOOXOJIMMBIMU B IIOBCEIHEBHOM KU3HH, IS
OCBOEHUS CMEKHBIX €CTECTBEHHOHAYUHBIX AUCIUILITUH
Y TUCIUTIINH MPO(PECCHOHAITBHOTO UK, JUIS
noJiydeHus: 00pa3oBaHUs B 00IACTAX, HE TPEOYIOIINX
yryOJIeHHONW MaTeMaTHYECKOH MOATOTOBKH;
TOTOBHOCTB U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM
qrCIie CaMO00pa30BaHUIO, Ha MPOTSHKEHUH BCEH
KU3HU; CO3HATENIbHOE OTHOIICHHE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIICIITHON
npodeccnoHanbHOM U 0OIIECTBEHHOM AEITENbHOCTH;
TOTOBHOCTB M CITOCOOHOCTH K CAMOCTOSTEIbHOMI
TBOPUYECKOHN M OTBETCTBEHHOMU ACSITENHLHOCTH;
TOTOBHOCTB K KOJUIGKTHBHOW paboTe, COTPYTHUICCTBY
CO CBEPCTHHKAMH B 00pa30BaTeIbHOM, OOIIIECTBEHHO
MOJIE3HOM, Y4EeOHO-HCCIIeA0BATEIbCKOM, MPOSKTHON 1
JIPYTUX BUAAX ACSITETLHOCTH;

OTHOIICHHE K TPO(HEeCCHOHATLHOM JISATEITBHOCTH KaK
BO3MO>XHOCTH Y4acTHs B PEIICHUHN JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX,
OOIIeHAIIMOHAIBHBIX MTPO0JIEeM;

OK 01. Beibupats cioco0sl pemieHus 3aaa4y
npodecCHOHATIBHOM 1A TEIbHOCTH,
IPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.
OK 02. OcyiiecTBisTh MOUCK, aHATIU3 U
MHTEpIpETanio HHPOPMALIUU, HEOOXOAMMO
JUIs BBITTOJIHEHUS 3a]1a4 PO eCcCHOHATIBLHON
JIESITEIIbHOCTH.

OK 03. IInmanupoBaTh U peaqn30BbIBATH
COOCTBEHHOE MTPOHECCHOHATBLHOE
JMYHOCTHOE Pa3BUTHE.

OK 04. PaboTath B KOJUIEKTUBE U KOMaH]IE,

3¢ GEKTUBHO B3aUMOJICHCTBOBATH C KOJUIETaMH,
PYKOBOJCTBOM, KJIMEHTAMHU.

OK 05. OcyniecTBisATh yCTHYIO ¥ IUCbMEHHYIO
KOMMYHHUKAIIUIO Ha TOCYAAPCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEH COLUAIBbHOTO U
KYJIbTYPHOT'O KOHTEKCTA.

OK 06. IIposBasTh rpaskJaHCKO-
NaTPUOTHYECKYIO O3ULUIO, IEMOHCTPUPOBATH
OCO3HAHHOE IOBEJEHUE Ha OCHOBE
TPaJMLIMOHHBIX 00IIEYEeTOBEUYECKUX
LIEHHOCTEN.

OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpY’KaloIIel cpefibl, pecypcocOepexeHuIo,
3¢ PeKTUBHO NEHCTBOBATH B UpE3BBIYATHBIX
CUTYalHsX.

OK 09. Mcnonbs3oBaTh HHPOPMAIIOHHBIE
TEXHOJIOTUH B PO ECCHOHATLHON
JIeSITEIbHOCTH.

OK 10. ITonp30Batbest mpodeccnoHaIbHOM
JIOKyMEHTaIuell Ha rocyAapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.

® MCTAIPCAMETHBIX

YMCHUEC CaMOCTOATECIBHO OIpEacCIIATh e

OK 01. BeiOupatsb criocoOsbl penieHus 3aaau
npodecCHOHATBLHOM 1eTeTbHOCTH,




JESTEIbHOCTH W COCTaBISATh IUIAHBI JACSTEIHHOCTH;
CaMOCTOSITENTLHO OCYIIECTBISITh, KOHTPOJHPOBATH U
KOPPEKTUPOBaTh JAESTEIbHOCTh; HCIOIb30BaTh BCE
BO3MOXKHBIE PECYPCHI ISl JOCTUKEHUS ITOCTABICHHBIX
Lenei U peaqn3alyi IIaHOB JesTeIbHOCTH; BHIOMPATh
YCTICIIHBIC CTPATETUU B PA3INYHBIX CUTYAIIHSIX;
YMEHHE MPOIYKTUBHO o0miarbcs u
B3aMIMOJICHICTBOBaTh B MpOIECCE  COBMECTHOM
NeSTeNbHOCTH,  YYUTHIBATh  MO3UIUU  APYTUX
YYaCTHHUKOB JIEATEIILHOCTH, 3((EKTUBHO pa3peliaTh
KOH()JIUKTHI,

BIIQJICHUEC HABBIKAMHU  TI03HABATEIHHOW, y4eOHO-
UCCIIEIOBATENIbCKOM U MPOEKTHOM  JesITeNbHOCTH,
HABBIKAMHU pa3pelieHuss Mpo0JeM; CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB
pelIeHUsT  MPaKTUYSCKUX  3ajJad, IPUMCHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUSA;

TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSITEIILHOU
nH(OPMALIMOHHO-TIO3HABATEILHOM NeSITeNIbHOCTH,
BKJIIOYAss yYMCHHE OPUCHTHUPOBATHCS B Pa3TMYHBIX
UCTOYHUKAX MH(POpPMAIUHN, KPUTUYECKU OLIEHUBATh U
WHTEPIPETUPOBATh HH(POPMALHIO, TOIyYaeMyl0 U3
Pa3IMYHBIX UCTOYHUKOB;

BIIQJICHUC SI3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO,
JOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3PEHHUS,
MCIIOJIb30BAaTh a/ICKBATHBIC SI3BIKOBBIC CPEJICTBA;
BJIa/ICHUE HABBIKAMH MO3HABATEIbHONU peQIIeKCHH KaK
OCO3HAHMS COBEPIIAEMBIX JIEUCTBUNA U MBICIUTEIbHBIX
MPOLIECCOB, HUX PE3yJIbTATOB U OCHOBAHUMU, TPAHUIL
CBOCTO 3HAHUS W HE3HAHUsS, HOBBIX ITO3HABATEIHHBIX
3a/1a4 U CPEJICTB AJISl UX JOCTHIKEHHUS;

LEJIEYyCTPEMIIEHHOCTh B  TIOMCKaXx M  IPUHATHH
peLieHui, COOOpa3UTEeNbHOCT M WHTYUIUA,
Pa3BUTOCTh  NMPOCTPAHCTBEHHBIX  MPEACTABICHHUII;

CHOCOOHOCTh BOCHPUHHMMATH KpacoTy M TapMOHHIO
MUDa;

MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.
OK 02. OcymiecTBasTh MOUCK, aHATU3 U
WHTEpIpeTaruio nHHopMaIuu, Heo0X0IMMON
JUTSI BBITIOJTHEHUS 337129 TPO(HeCCHOHATLHOM
JIESITEIIbHOCTH.

OK 03. IlimanupoBath U peaan30BbIBATH
cobcTBeHHOE MPO(eCCHOHATBHOE
JTUYHOCTHOE Pa3BUTHE.

OK 04. PaboraTh B KOJJIEKTHBE U KOMaHE,

3¢ (HEeKTHBHO B3aMMOJICHCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KJIMEHTAMHU.

OK 05. OcyuiecTBisATh yCTHYIO M IMCHbMEHHYIO
KOMMYHHKAIIUIO Ha TOCYAapCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEH CONMAILHOTO H
KYJIBTYPHOTO KOHTEKCTA.

OK 06. IIposBasTh rpaskJaHCKO-
MaTPUOTHYECKYIO MO3UIUIO, IeMOHCTPUPOBATH
0CO3HAHHOE TTOBE/ICHNE Ha OCHOBE
TPaJAULIMOHHBIX 00IIEYETOBEUECKUX
LIEHHOCTEN.

OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpY’KaIoIIeH Cpebl, pecypcocOepexeHHIO,

3¢ (eKTUBHO JeCTBOBATH B UPE3BBIYANHBIX
CUTYaITUsX.

OK 09. Mcnonb3oBaTh HHPOPMAIIOHHBIE
TEXHOJIOTHH B MPOPECCHOHATBHON
JESITEIIbHOCTH.

OK 10. [Tonmp30Batbest mpodeccnoHaTbHON
JIOKyMEHTaIMel Ha TOCYAapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX.

npeoMemHbIX.

c(OpMUPOBAHHOCTD MPEACTABIECHUI O MaTEMATHKE
KaK 4aCTU MUPOBOM KYJIbTYpPbl U MECTE MATEMATUKHU B
COBPEMEHHOM LIMBUIIN3AIUH, CIOCO0aX OMUCAHUS
SIBJICHUH PEaJIbHOIO MUpa HAa MATEMaTUYECKOM SI3BIKE;
c(OpMHPOBAHHOCTH MPE/ICTABIECHUI O
MaTE€MaTHYECKUX MOHATHAX KaK BaKHEUIIINX
MaTeMaTUYECKUX MOJEISX, ITO3BOJISAIOIINX OIKUCHIBATH
1 U3y4aTh pPa3HbIe POLECCHI U SABJICHHS; TOHNMaHUE
BO3MOKHOCTH aKCHOMAaTUYECKOI'0 IIOCTPOCHHUS
MaTeMaTHYECKUX TEOPHIL;

BJIaJICHUE METOJaMHU JI0KA3aTENIbCTB U AJITOPUTMOB
penieHus, yMeHUe UX NPUMEHATh, IPOBOJNUTH

OK 01. BeiOupats cioco0bl perieHus 3aaay
MpoeCCHOHAIBHON JEATEHHOCTH,
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.
OK 02. OcymecTBisiTh MOUCK, aHATIU3 U
MHTEpHpeTalnio HHPOPMALIUU, HEOOXOAUMOM
JUIS BBITIOJIHEHUS 3a]1a4 PO eCCHOHATIBHOM
JIeSITEIbHOCTH.

OK 03. IInnaHupoBath 1 peanu30BbIBATH
cobcTBeHHOE MPOHEeCCHOHATHHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaboTtaTh B KOJJIEKTHBE K KOMaHE,
3¢ PEKTUBHO B3aUMOJICHCTBOBATD C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMHU.




JIOKa3aTelIbHbIC PACCYXKICHUS B XO/I€ PELICHUS 3a/1a4;
BJIaJICHUE CTaHAAPTHBIMU IIPUEMAMU PEILICHUS
palMOHAIbHBIX U HPPALUOHAIBHBIX, IOKA3aTCIIBHBIX,
CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHUCJIE IS IIOUCKA
IIyTH PEIICHUS U WIIOCTPALUU PEILICHUS ypPaBHEHU I
U HEPABEHCTB;

c(OPMHUPOBAHHOCTH MPEACTaBIECHUI 00 OCHOBHBIX
MOHATUAX MAaTEMaTUYECKOIO aHAJIN3a U UX CBOMCTBAX,
BJI/ICHHE YMEHHUEM XapaKTepU30BaTh MIOBEICHUE
(byHKIMH, HCTIOF30BAaHUE TIOTYYCHHBIX 3HAHUN IS
OIMCAaHUsA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;
BJIaJICHUE OCHOBHBIMHU ITOHATUAMM O IUIOCKUX U
IIPOCTPAHCTBEHHBIX FEOMETPUUECKUX PUrypax, UX
OCHOBHBIX CBOWMCTBaX; CHOPMHUPOBAHHOCTD YMEHUS
pacrio3HaBaTh reOMeTpUUEcKUe GUrypbl Ha YepTexax,
MOZEIIIX U B PEAIbHOM MHPE; IPUMEHEHHE
M3YYEHHBIX CBOMCTB reOMeTpHUECKUX (Huryp u
bopMyI U pelieHns TeOMETPHUYSCKUX 3a1a4 U 3a/1a4
C IPAKTUYECKUM COJEPIKAHUEM;

c(OPMHPOBAHHOCTH MPEACTABICHUH O Tpolieccax u
SBJICHUSIX, UMEIOILIUX BEPOSITHOCTHBIA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MUDE,
OCHOBHBIX IIOHATHAX 3JIEMEHTAPHOM TeOpUn
BEPOATHOCTEMN; YMEHUIN HAXOJIUTh U OLICHUBATh
BEPOSATHOCTH HACTYIJICHUS] COOBITUH B MpocTeHIINX
IIPAKTUYECKUX CUTYyalUsIX U OCHOBHBIE
XapaKTEPUCTUKU CIy4alHBIX BEIWYNH;

BJIAJICHUE HABBIKAMM HCIIOJb30BaHU TOTOBBIX
KOMIIBIOTEPHBIX ITPOrpaMM IIPU PELICHUU 3a/1a4.

OK 05. OcymiecTBisATh yCTHYIO M IMCBMEHHYIO
KOMMYHHMKAIIUIO Ha TOCYAAPCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEN COLIMAIBLHOTO U
KYJIbTYPHOI'O KOHTEKCTA.

OK 06. ITposiBJISITE TpaKIaHCKO-
NAaTPUOTHYECKYIO O3ULUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHIE Ha OCHOBE
TPaIUIIMOHHBIX O0IIEYEeTOBEYECKIX
LIEHHOCTEM.

OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpYXarollel cpelibl, pecypcocOepexeHHIo,
3¢ (HEeKTHBHO JCICTBOBAThH B YPE3BBIYAMHBIX
CUTYaIUsX.

OK 09. Ucnonp30BaTh HHPOPMAITUOHHBIE
TEXHOJIOTHH B MPO(EeCCUOHAITBHON
JIeSITEIIbHOCTH.

OK 10. ITonp3oBaThcs npodeccuoHanbHON
JIOKyMEHTalMel Ha roCyAapCTBEHHOM U
WHOCTPAHHOM SI3bIKAX.
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