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Paboyas nporpamMmma yueOHOM ITUCHUILTMHEI pa3padoTtana Ha ocHoBe TpeboBanuit ®I'OC cpennero
o0miero o0pa3oBaHMsl, NPEABABIAEMBIX K CTPYKTYPE, COIEPXKAHUIO M pe3yiabTaTaM OCBOCHUS
yueOHO nucuuIuiiHel «MartemaTtuka (BKiIrouyas anredpy M Hayajla MaTeMaTH4YecKoro aHajusa,
T€OMETPHIO)», B COOTBETCTBHHU ¢ PexoMeHIaIMsIMu 10 OpraHU3alMy MOJYYCHUs] CPEJHET0 OOIIEero
o0Opa3oBaHMs B IpejesaXx OCBOCHHUsS 00pa3zoBaTENIbHBIX MPOrpPaMM CPEIHEro MpogecCHOHATbHOIO
oOpazoBaHus Ha 0aze OCHOBHOro o00OImmero ooOpasoBaHus ¢ ydetom TpeOboBanuit OI'OC wu
HOJy4aeMOM CeluanbHOCTU CPEeHEro NpodeccunoHanbHoOro oopasoBanus (muceMo Jlenapramenra
roCyJapCTBEHHON MOJUTHUKU B cepe MOoAroToBKH padounx kaapoB u 11O Munobpuayku Poccun
ot 17.03.2015 Ne 06 — 259), B COOTBETCTBHHM C MPUMEPHOH MPOTrpaMMoOil 001eo0pa3oBaTeIbHON
y4eOHOI IUCHMIIMHBI MaTeMaTHKa (BKIOYas aiareOpy M Hadala MaTeMaTH4eCKOro aHajusa,
reOMETpHIO JJIsl MPo(ecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHu3alui, pekoMeHaoBaHHoH OI'AY
"®enepanabHBIl MHCTUTYT pa3BUTHS 00pa3oBaHMsA" B KauecTBE MPOTpaMMBbl ISl pealu3aluu
OCHOBHOHM TpodeccnoHanbHOi oOpa3zoBatenbHOl mporpamMMbl CIIO Ha 6a3ze OCHOBHOTO OOIIEro

00pa3oBaHus C MOJy4YeHHEM cpeaHero ootero oopasoBanus.(IIpotokon Ne 3 ot 21 mromns 2015 1.)

Opranuzanus-pa3paboTuuK:
['ATIOY CO «CepoBckuil TEXHUKYM cQepbl 00CITy>KUBaHUSI U TUTAHUS

PazpaboTunku:
Pycosa JI.I.., mpenonasareins
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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JTUCIIUTLJIMHBI

1.1 Ob6aacThr npuMeHeHHs padoueii MporpaMmMbl

[Tporpamma ob1reo0pa3oBaTenbHOM yueOHOM nuciuIuinHa «MareMmaTrka (BKiIrodas aiareopy u
Havyajla MaTeMaTHYECKOrO aHajM3a; F€OMETPHIO)» MpEeJAHA3HAUCHA Ui W3Yy4YCHUS MATEMAaTUKU B
npodeccuoHadbHbIX 00pa3oBarenbHbIX opraHuzauusx CIIO, peanusyromux 00pa3zoBaTeinbHYIO
IporpaMMy CpeIHero oomiero o0pa3oBaHUs B MpeesiaX OCBOCHUS OCHOBHOM HpodeccroHanbHON
oOpa3zoBatenbHOU mporpammbl B cooTBeTcTBUU ¢ PI'OC mno cnenuansHoctn CIIO  38.02.03
OmnepannoHHas AEATEIbHOCTD B JIOTHCTHKE Ha 0a3e OCHOBHOTO 00I11ero 00pa3oBaHHs.

1.2. Mecto y4eOHOH JMCHMIUIMHBI B  CTPYKType OCHOBHOWH mnpodeccHoHATbHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl: JUCLHUIIIMHA BXOIUT B MPO(UIBHBIN UK 00111€00pa30oBaTeIbHOM
HOJTOTOBKH.

1.3. Heau u 3agaym y4eOHO# THCHMIIMHBI — TPeOOBAHHUS K Pe3y/IbTaTaM OCBOeHUs YueOHOI
AUCHUILINHBI:

MaremaTnka sBisieTcss (DyHIAMEHTalIbHON 00IIeo0pa3oBaTeNbHOW TUCHUIUITMHON €O
CJIOKMBIIMMCST  YCTOWYHMBBIM  COJIEp)KAaHMEM H  OOIIMMHU  TPEeOOBAHUSMH K  TIOJATOTOBKE
o0yJaromuxcs.

OO1mre neny n3ydeHnss MaTeMaTUKU PEaTM3YIOTCS B YETHIPEX HANPaBICHUSX:
1) oOmiee npezcTaBicHUE 00 HIACSIX U METOIaX MATEMATHKH;

2) MHTEJICKTyalIbHOE Pa3BHUTHC,

3) oBnajieHHE HEOOXOMUMBIMH KOHKPETHBIMU 3HAHUSIMU M YMEHHSIMHU;

4) BOCIIUTATEIILHOE BO3CHCTBHE.

N3ydyenne maTeMaTwku Kak MpoduibHON 0011e00pa3oBaTenbHON yueOHON NUCIUTUIHHEI,
yuuTHIBatolIel cnennduky ocBanBaeMbix o0yuaromumucs npodeccuii CI1O, obecnieunBaercs:

* BBIOOPOM pa3IMYHBIX MOJIXOJ0B K BBEACHUIO OCHOBHBIX MOHSTHI;
* (QopmMupoBaHHWEM CHCTeMbl  Yy4eOHBIX  3amaHuii, oOecreuynBarOmuX  APHEKTUBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIEJICBBIX YCTAHOBOK;
e oOorarieHueM CIEeKTpa CTHIIEH y4eOHOW NeATeNLHOCTH 3a CYET COTJIACOBAHMS C BEAYIIUMHU
JeSITeTbHOCTHBIMU XapaKTepUCTUKAMU BRIOpaHHOW Tipodeccru / CrIeIHaabHOCTH.
Conepxanue y4eOHOW AHMCIUIUIMHBI pa3padOTaHO B COOTBETCTBHM C OCHOBHBIMHU
COJIepKaTeIbHBIMH JIMHUSMU O0YYCHUSI MaTEMaTHKE:

e anreOpanuecKkasi JIMHUS, BKIIOYAIOIIAS CHCTEMATH3alMI0 CBEACHUH O YWCIaxX; HM3y4YCHUE
HOBBIX M 00O0OIEHHE paHee W3Y4YEHHBIX orepanuii (BO3BEJCHUE B CTENEHb, W3BJICUYCHHE
KOpHs, JIorapu(MUpOBaHHE, CHHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC W OOpaTHbIE K HUM);
W3yYeHHE HOBBIX BHUJIOB YHCIOBBIX BBIDOKEHHH ¥ (HOPMYJT; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB M BEIYMCIUTENBHON KyIbTYphI, PAaCIIUPEHHE
U COBEPIICHCTBOBAHUE alreOpandeckoro amnmapara, ChoOpMUPOBAHHOTO B OCHOBHOM IITKOJIE, U
€ro MPUMEHEHHUE K PEIICHUIO MATeMAaTUYECKUX U MIPUKIIATHBIX 3a7a4;

* TEOPETHKO-(QYHKIMOHAJbHAS JIMHUS, BKJIIOYAIONIAs CHUCTEMATU3AlMI0 M  PaCIIUPECHUE
CBEICHUH O (YHKIMAX, COBEPIICHCTBOBAHUE TpapUUECKUX YMCHHH; 3HAKOMCTBO C
OCHOBHBIMH HJIESIMH M METOJaMH MAaTEeMaTHYeCKOro aHaiu3a B 00bEMe, MO3BOJISIOIIEM
WCCIIEIOBATh AJIEMEHTapHbIE (PYHKIIMK ¥ PelIaTh MPOCTEHIIIEe TeOMETpUIECKre, (pru3ndeckue
W ApyTrue NpUKIaaHbIe 3a1a4u;

¢ JIMHUA ypaBHeHI/Iﬁ U HCPAaBCHCTB, OCHOBAaHHAasA Ha MTOCTPOCHHU U HUCCIICAOBAHUUN
MaTeMaTHYeCKUX  MOJENeH, TepeceKaromascs C  anreOpandeckod UM TEOPETHKO-
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(GYHKLIMOHAJIBHOM JIMHUSAMHU M BKJIIOYAIOLIas pPa3BUTUE U COBEPILIEHCTBOBAHUE TEXHMUKH
areOpanyeckux IpeoOpa3oBaHUM Ui pelIeHHs YpPaBHEHUH, HEPaBEHCTB M CUCTEM;
(bopMHUpoBaHHE CIOCOOHOCTU CTPOUTH U UCCIIEOBATh IPOCTEHIINE MaTEMATUYECKHE MOJEIH
IIPY PELICHNHU IPUKIIAJHBIX 33a4, 3a7a4 U3 CMEXHbBIX U CIEIUAJIbHBIX JUCLMILINH;
reoMeTpUUecKas JIMHMS, BKJIIOYAIOLIas HaIIAJHbIE IPEJICTaBICHHUS O IMPOCTPAHCTBEHHBIX
¢urypax ¥ U3y4eHHE HX CBOWCTB, (POPMHUPOBAHHE U pPa3BUTHE MPOCTPAHCTBEHHOTO
BOOOpaXXEeHUs1, pa3BUTHE CIOCOOOB r€OMETPUIECKUX U3MEPEHHN, KOOPIUHATHOTO

Y BEKTOPHOT'O METOJIOB ISl pEIICHHs MaTeMaTHUYECKUX U MPUKIIAAHbIX 3a/1a4;
CTOXaCTHYECKas JIMHMsI, OCHOBAHHAs HA Pa3BUTHM KOMOMHATOPHBIX YMEHMH, MTPeICTaBICHHH
0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY>KAIOLIEro MUpA.

Pe3yabTaThl ycBOCHUS Y4eOHOM 1M CUMILIAHBI.

OcBoeHue copaepKaHus Y4eOHOW IUCHMIUIMHBI AWCHUIUIMHA «Maremarnka: anrebpa u

Hadgajla MAaTE€MAaTUYCCKOIrO aHajliu3a, TI'COMCETPUS» o0ecreynBacT JOCTHIXCHHEC O6y‘IaIOHH/IMI/IC${
CICAYIOIIHX pe3y1bmamoe.

JIUYHOCHIHBIX

——Cc(OpPMUPOBAHHOCTh MPEJICTABICHUI O MaTeMaTUKe KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CpEeJICTBE MOJICITMPOBAHUS SIBJICHUN U TIPOLIECCOB, UAESIX U METOJaX MaTEMaTHKU;

——IMOHMMAaHUE 3HAYUMOCTH  MaTeMaTUKH [  HAay4YHO-TEXHHUYECKOro  Iporpecca,
c(hOpMHUPOBAHHOCTH OTHOILIEHHUSI K MaTEMATHKE KaK K YaCTU OOIIeUeT0BEYECKOM KYIbTYpHI
Yyepes 3HAKOMCTBO C HCTOpUEH Pa3BUTHUS MAaTEMATHUKH, YBOJIIOIIMEH MaTEMaTHUECKHUX UICH;

——Ppa3BUTHE JJOTUYECKOTO MBIIUIEHUS, TIPOCTPAHCTBEHHOTO BOOOPAXKEHUS, allTOPUTMHUECKOMN
KyJlIbTYpbl, KPUTHYHOCTH MBILIUICHUS HAa YpPOBHE, HEOOXOAMMOM Juis Oy;yuieit
npodecCHoHaTbHOM e TENbHOCTH, I MIPOJOJIKEHHSI 00pa30BaHus U caMO00pa30BaHUS;

——OBJJaACHHUC MATCMATHUYCCKUMH 3HAHUAMU U YMCHUSIMU, HCOGXOI[I/IMBIMI/I B HOBCGI[HGBHOI\/'I
KU3HU, JUISI OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHMIUIMH W JUCUUIUIMH
MPOo)eCCHOHAIBHOTO ITUKJIA, JUIsl TIOJYYeHHUs] 0O0pa3oBaHUs B 0OJACTAX, HE TPEOYIOIMIMX
yTIIyOJICHHONW MaTeMaTU4eCKOW MOATOTOBKH;

——TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIE CamMO0Opa3OBaHUIO, Ha
MPOTSKCHUH BCEH JKU3HU; CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICIITHON MPO(ECCHOHAIIBHON U 00IIIECTBEHHON JeATEeIbHOCTH;

——TOTOBHOCTh ¥ CIOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOH M OTBETCTBEHHOM
NS TeNbHOCTH;

——TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0Opa3oBarenbHOM, OOIIECTBEHHO IOJE3HOH, y4eOHO-HCCIIeIOBATEIBCKON, MPOCKTHOW M
IPYTUX BUAAX AESITEIbHOCTH;

—— OTHOILICHHUC K HpO(i)eCCI/IOHaJ'IBHOI\/’I ACATCIBbHOCTH KaK BO3MOXHOCTH Y4YaCTHA B PCIICHHUN
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIEM;

MemanpeomMemHuIX:

——YMCHUC CaMOCTOATCIBHO ONpCACIIATL HCIU ACATCIBbHOCTH W COCTAaBJIATL IIJIAHBI
NESATETLHOCTH; CaMOCTOSITEIFHO OCYIIECTBIATh, KOHTPOJMPOBATH W KOPPEKTUPOBATH
ACATCIIBHOCTD, MCIIOJIB30BAaTh BCC BO3MOKHBIC PECYPCHI MJIA JOCTUIKCHHA IMOCTABJICHHBIX
nejaed ¥ pealn3aliyd TUIAHOB JCSATEIBHOCTH, BBIOMPATh YCHENIHBIE CTpaTeTUd B
PA3JIMYHBIX CUTYyallUAX;

——YyMEHHE TMPOAYKTUBHO OOIIATBCS M B3aMMOJCHCTBOBATH B TPOIECCE COBMECTHOMN
JEeSTeNbHOCTH, YUWUTHIBATh TMO3ULUU APYTUX YYACTHUKOB JEATEIbHOCTH, (PPEKTUBHO
paspeniath KOH()IUKTHI,

——BJIaJICHUE HaBbIKAMHU [I03HABATEIbHOM, Yy4eOHO-UCCIENOBATENBCKONM U  MPOEKTHOMN
NEeSTeNIbHOCTH, HaBBIKAMHU pa3pelieHus MpodieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOATCIIBHOMY IIOHMCKY MCTOAOB PCHICHUA MPAKTUUCCKHUX 3alda4d4, MNPUMCHCHHIO
PAa3JIMYHBIX MCTOAOB IMO3HAHUS



——TOTOBHOCTb W CIOCOOHOCTb K CaMOCTOSITENIbHON HH(OpPMAIMOHHO-TT03HABATEIHHON
NESTeIbHOCTH, BKJIIOYash YMEHHE OpPHUEHTUPOBATHCA B  PA3IUYHBIX HCTOYHHKAX
nHbOpMalluy, KPUTHUYECKU OLEHUBATh U UHTEPIPETHUPOBATH MH(GOPMALIUIO, MOTYYaeMYIO
U3 Pa3IMYHBbIX UCTOYHUKOB;

——BJIAJICHUE S3bIKOBBIMH CPEJICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY
3pEHUs, UCTIONIB30BATh aJIEKBATHBIC SI3bIKOBBIE CPEJICTBA;

——BJIaJICHUE HaBbIKAMHU I[I03HABATEIbHONW pe(pIeKCUU KaK OCO3HAHHS COBEpPIIAEMBIX
JIEUCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJbTaTOB U OCHOBAHUM, IPaHUI] CBOETO
3HaHUS U HE3HAHUS, HOBBIX MMO3HABATENIbHBIX 33/1a4 U CPEJICTB I UX TOCTHKEHUS;

——LIeJICYCTPEMJICHHOCTh B MOMCKAX U MPUHATUHU PEUICHUH, COOOPa3UTENbHOCTh U MHTYUIIHS,
Pa3BUTOCTHh MPOCTPAHCTBEHHBIX MPEICTABICHHI; CIOCOOHOCTh BOCIPUHUMATH KPacoTy U
TapMOHHUIO MUDA;

npeomemmuuix:

——c(hOpMUPOBAHHOCTb MPEACTABICHUNA O MATEMAaTHUKE KAaK YaCTH MUPOBOI KYJIbTYpPbI U MECTE
MaTEeMaTUKd B COBPEMEHHOM LMBUIM3ALMHU, CIIOCOOAX OINUCAHUS SIBICHUH peaIbHOIo
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

——Cc(OpPMUPOBAHHOCTh TPEJACTABICHUH O MATEMATHUECKUX TMOHITUAX KaK BaKHEHIIMX
MAaTeMaTHYECKUX MOJECIAX, MO3BOJIIOIIUX OIUCHIBaTH U U3y4aTh pas3HbIC IMPOLECCHl U
ABJICHMS; TIOHMMAaHUE BO3MOXHOCTH aKCHOMAaTHYECKOTO IIOCTPOCHUS MAaTEMaTHUYECKHUX
TEOPHUiL;

——BJAJCHUE METOJAMM JIOKA3aTEIbCTB M AITOPUTMOB PEUICHUS, YMEHUE UX NPHUMEHSITH,
IIPOBOJIUTH JOKA3aTEJIbHBIEC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

—BIAJCHUE CTAaHJAPTHBIMM IPUEMAMU PELICHUs PALUOHAIBHBIX W HUPPALHUOHAIBHBIX,
IIOKa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM 4MCIIE€ I IOMCKA IIyTH
peLIeHUs ¥ WUTIOCTPALUY PELICHUS YPAaBHEHU U HEPABEHCTB;

——c(hOpMUPOBAHHOCTD MPEICTABICHUI 00 OCHOBHBIX MOHATHIX MaTEMaTHUECKOTO aHAIN3a U
UX CBOWCTBaX, BIIAJICHHE YMEHHMEM XapaKTepH30BaTh  IOBEACHUE  (DYHKIIHIA,
HCIIOJIb30BAaHUE MTOJTYYEHHBIX 3HAHUH U1 OIIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

——BJIQJICHUE OCHOBHBIMHU IOHATHUAMM O IUIOCKMX W MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, HX OCHOBHBIX CBOWCTBax; C(HOPMHPOBAHHOCTH YMEHHUs pPAaCIO3HABATH
reoMeTpuueckue (Urypbl Ha dYepTelkax, MOJAEISIX U B PEATbHOM MHpPE; MPUMEHEHUE
U3YYEHHBIX CBOMCTB reoMeTpHuecKuX (uryp u (Gpopmyls A perieHus reéoOMeTPUUYECKHX
3a/1a4 ¥ 3a7a4 C IPaKTUYECKUM COACPKAHUEM;

——Cc(OpPMUPOBAHHOCTD MPEACTABICHUN O MPOIECCAX U ABICHUSNX, UIMEIOIIUX BEPOATHOCTHBIN
XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM MHUPE, OCHOBHBIX IMOHSTHUAX
3JIEMEHTAPHOW TEOPUM BEPOSITHOCTEW; YMEHUW HAXOJWTh M OLIEHUBATh BEPOSITHOCTH
HACTYIUIEHUs] COOBITMH B NPOCTEMIINX NPAKTUYECKUX CHUTYallUsX U OCHOBHBIE
XapaKTEPUCTUKHU CIIyYalHbIX BEJIMUYNH;

——BJIQJICHUE HABBIKAMHU MCIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM IPU PEUICHUHU
3az1ay.

B pesynbrate ocBoeHus y4eOHON AUCHUIUIMHBI 00yYaroIUiCs T0KEH BIaJeTh 00IMMHU
KOMIIeTCHIUSIMH::

OK 1. IloHuMate CyIHOCTh U COLMAIBHYIO 3HAYMMOCTb CBOEH OyayIue npodeccuu, NposBiIsATh K
HEl yCTOWYMBBINA MHTEPEC.

OK 2. Opranu3oBblBaTh COOCTBEHHYIO JAEATEIBHOCTh, BBIOMpATh THIIOBBIE METOABI U CIOCOOBI
BBITIOJTHEHHSI TPO(HECCHOHANBHBIX 3a/1a4, OLIEHUBATh UX A((EKTUBHOCTH M KaYECTBO.

OK 3. IlpuHumaTh pelieHus B CTaHAAPTHBIX M HECTAHAAPTHBIX CHUTyallMsIX M HECTH 3a HUX
OTBETCTBEHHOCTb.



OK 4. OcymecTBisTh MOUCK W HCIIONB30BaHUE HH(pOpManuu, HeoOXomumMon sl 3¢(HEeKTUBHOTO
BBINOJIHEHUSI TPO(ECCHOHANIBHBIX 3a/1a4, TPO(PECCHOHATBHOTO M JMYHOCTHOT'O Pa3BUTHS.

OK 5. Hcnons3oBaTh MH()OPMALMOHHO-KOMMYHHUKAI[MOHHbBIE TEXHOJIOTMH B MPOECCHOHATbHON
JeSITebHOCTH.

OK 6. PaboTath B KOJJIEKTHBE M B KOMaH/e, YP(HEKTUBHO OOMATHCS C KOJUIETAMH, PyKOBOJICTBOM,
NOTPeOUTEIIMH.

OK 7. Bparb Ha ce0si OTBETCTBEHHOCTb pabOTy 4IEHOB KOMaHAbl (MOJYMHEHHBIX), pE3yibTaT
BBITOJIHEHHS 33 JaHUH.

OK 8. CaMoCTOSITeThHO OIpEeNeNATh 3afadd NMPOo(ecCHOHANTBHOTO M JMYHOCTHOTO Da3BHTHA,
3aHUMAaTbCA caMO00pa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIIIEHHE KBATU(PHUKALUH.

OK 9. OpueHtupoBaThCi B YCIOBHUAX 4YaCTOM CMEHBI TEXHOJIOTHH B MpodecCHOHATHHOM
JeSITebHOCTH.

1.4. KotnyecTBO 4acoB Ha OCBOCHHME IPOrPAMMBbI Y4e0HOM IMCIUIINHBI:
MaKCUMalibHast yueOHas Harpyska oOydatomierocs - 351 gac, B Tom uuce:
— oOs3aTenpHas yueOHas ayaMTOpHAs Harpyska oOydaromierocs 234 vaca;

—  caMmocTosTeNbHas paboTa oOyuaromerocs: - 1174aca.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIVNHBI

2.1. O0beM y4eOHOM IMCHUIIMHBI U BUAbI Y4eOHO padoThI

Buj yueOHoii padoTsl Oovem uacos
MakcumajibHas yueOHasi HAarpy3Ka (Bcero) 351
Oo0s13aTesibHAs ayAUTOPHAS y4eOHAs HATPY3Ka (BCero) 234
B TOM YHCJIE:
IIPaKTHYECKHE padOThI 104
CamocrosiTesibHasi padoTa o0yuyarwuierocs 117

IIpomesicymounas ammecmayus 6 popme sxK3amena




2.2. TemaTuyeckuii mjian u coaep:xanue yyeonoi gucuumimusl OY/[(I1).03 MaremaTuka: ajare6pa U Ha4aja MATeMaTHYeCKOr0 aHAJIN3A,

reoMerpus.
HaumenoBanmue Coaepxxanue yueOHOro MaTepuaJa, JJabopaTopHbie paéoThl U O0bem XapaKkTepUCTHKA OCHOBHBIX BU/I0B
pa3ienoB U TeM NMpaKTHYecKHe 3aHATHS, CAMOCTOSATEJbHAA padoTa 00y4yaromuxcs 4acoB AeTeJIbHOCTH 00y4YaoIuXcs
Paszgen 1 Beenenune 2
BBenenne Coaep:xanue yueOHOro MaTepuaJa 2 O3HAKOMIICHHE C POJIBI0 MATEMATHKH B
Marematrka B Hayke, TEXHUKE, SKOHOMUKE, HH(POPMAIIMOHHBIX TEXHOJOTHUSIX U HayKe, TeXHHKE, SKOHOMHKE,
HpaKTquCKOﬁ JACATCIIbHOCTH. HCHI/I U 3aJa4i H3Y4YCHHA MATEMAaTUKU IIpHU I/IH(i)OpMaL[I/IOHHbIX TEXHOJIOTUIX U
ocBoeHuu cneruaibHoctelt CII0. HpaKTH‘ICCKOﬁ JEeSITCIbHOCTH.
O3zHaKOMIICHHUE C [EISAMH U 33Jja9aMu
M3YyYEHUS] MaTeMaTUKU TIPU OCBOCHUH
cnenuaisHoctel CIIO.
Pa3nen 2 Pa3BuTHE NOHSATHSI 0 YHCIIE 10(+5)
Tema 2.1 Conep:xanue yueOHOro MaTepuasia 2 BrinonHenune apudMeTnaeckux AeUCTBUN
JlelicTBUTEIbHbIC MHoKecTBa YnCell: HaTypaJbHBIX, ENbIX, PAMOHATBHBIX, HPPAIIMOHATBHBIX, HaJl YMCIAMH, COYeTas YCTHBIE U
yncaa. OCHOBHbBIE NeCTBUTEIBHBIX. ApudMeTHYECKHE NEHCTBUS Hal pallMOHATIBHBIMU YUCIIAMH, nHChMeHHbIe mpremsr. Haxoskierue
3aKOHBI el CTBUIA 3aKOHBI apugmeTHueckux aenctBuid. [Iponentsl. [lepeMeHHbBIE U TOCTOSHHbIE .
N NPUONTMKEHHBIX 3HAYSHUI BETTMYUH U
BETMYUHBL. YUHNCTIOBBIEC BEIPAKEHUS C TTIEpeMEHHON (TIeNTble M TPOOHEIE). . .
YpaBHEHHA, KOPHU YpaBHEHUA. MHOTOWIEH; CIIO’KEHUE, BEIUNTAHHE, TIOTPCIIHOCTCN BRIANCICHIH
YMHOKEHHE MHOTOWIEHOB; CIIOCOOBI Pa30KEeHUsI MHOTOWICHOB Ha MHOKUTEIH, (aBCONIOTHOI 1 OTHOCHTEIBHO);
(hopMyITBI COKPAIIIEHHOTO YMHOXKEHUs. KBasipaTHbIe YpaBHEHUs, UX BUJIbI, CPaBHEHNE YHCIIOBBIX BBIPaKEHUH.
(hopMyITBI TUCKPUMUHAHTA U KOpHEH KBaJpaTHOTO ypaBHeHHs. KBagpaTHeie Haxoxnenue ook B
HepaBeHcTBa. Onpesienenye ¥ CBONCTBA TMHEHHON U KBaPaTUUHOM (yHKIIUIA. peoGpPa3OBaHMSX U BBIYHCICHHSX.
IIpakTHyeckasi padora 1




[IpumeHeHne 3aKOHOB apUPMETHUECKUX ACHCTBUN K YIPOILICHUIO BRIYUCICHUH.
Brruucnenve nponeHToB. YIIPOLUIEHUE YUCIOBBIX BBIPAXKEHUH C IEPEMEHHOMN
(uemnbIX ¥ IpOOHBIX) B X0J€ TOKACSCTBEHHBIX ITpeoOpa3oBanuil. Perienue
JVHEHHBIX ypaBHEHHUH, CHCTEM ypaBHEHUH 1 HepaBeHCTB. [Ipumenenue hopmyn
COKpAILIEHHOTO YMHOXKEHUS K Pa3JI0KEHUIO MHOIOUIEHOB HA MHOXKUTEIIN.
PemreHne kBafpaTHBIX ypaBHEHUN. PeleHue KkBapaTHbIX HEPABEHCTB.
[Toctpoenue rpadukos TuHEHHON 1 kKBagpatndHO#i ¢yHKIni. [IpeoOpasoBanue
areOpandecKux BeIpaKeHUH. PelieHue NpuKIagHbIX 3a1ad ¢
IIPOU3BOACTBEHHBIM CONECPKAHUEM.

CamocrosiTe1ibHas padoTa

Brinmonaenne qomanigero 3agagus mo teme 2.1.
BrImmonHeHHME HCceq0BaTeILCKUX TPOEKTOB 0 TeMaM: «HempeprIBHBIE 1poOmy,
«[IprMeHeHne CI0KHBIX MPOIICHTOB B SKOHOMHYECKUX pacueTaxy.

Tema 2.2
KommiekcHbIe unciia

Coaep:xanue yueOHOro MaTepuaJa

IloHsATHE O MHUMBIX M KOMIUICKCHBIX YHC/IaX. FGOMeTpI/I‘ICCKaH HHTEpHIpETALIUA
KOMIIJICKCHBIX YHCCII. MOI[y.TIL KOMIIIICKCHOT'O YK CJia. CJ'IO)KeHI/Ie, BBIYHUTAHHC,
YMHOXCHHUEC U JCJICHUEC KOMIIJICKCHBIX YHUCCII, 3aJaHHbIX B anre6panqec1<0171

hopme.

IIpakTHyeckasi padoTa

BrimmoniHenne neificTBUMA HaJ, KOMIUIEKCHBIMU YHCIIaMU.

CamocTosiTesqibHasi padoTa

BrimongeHne 1oMaIHero 3agadus mo TeMe 2.2.

Tema 2.3
Ipn6anxennsie
BBIYHCJICHHS.
IMorpemnocTu
NPpUOIMKEHHBIX
3HAYCeHUI Ynces

Conep:xanue yu4eGHOTo MaTepuaJia

[NonsiTre aGCONOTHOM U OTHOCUTEIBHON MOTPEIIHOCTH. AOCONIOTHAS
MIOTPENTHOCTh U TPaHUIa a0COMOTHONW MOTPENTHOCTH MPUOIMKEHHBIX 3HAYEHUH
gmcen. BepHbie u 3Havanie nudps! unciaa. OTHOCUTENbHAS TOTPEIIHOCTb
HpI/I6J'II/I)KeHHOFO 3HAa4YCHHUA YHCJIa. OprrJICHI/IC 1 IOrpCIIHOCTDb OKPYIJICHUS.
JeiicTBus Haa MPUOIMKEHHBIMU 3HAYCHUSIMU YUCEIT C YIETOM TPAHUIL
ToTrpenTHoCcTe!. Beraucnenus ¢ Hanepe 3aJaHHoN TOYHOCTERIO. [IpulmKkeHHbIe
BBIYHCIICHHUS U PEUICHNS MPUKIATHBIX 3a/1a4.

HaxoxneHnue npuOIMKeHHBIX 3HAYSHUN
BEJIMYMH U MOTPEIIHOCTEN BBIYMCICHUI
(abCONFOTHOI M OTHOCHUTENLHON);
CpPaBHEHUE YHUCIIOBBIX BBIPAKEHUN.
Haxoxnenne ommook B
peoOpa30BaHMSIX M BEIYUCICHHSIX.

IIpakTHyeckasi padorta

HpI/I6J'II/I)KCHHLIe BBIYUCJICHUA U PCIICHUA TPUKIIAJHBIX 3a1a4.

CamocTrosiTeibHas padoTa
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BrimmonHenue goMaiHero 3agaHus o TeMe 2.3.

KonTtpoasnas padora Nel o reme «Pa3Butne moHATHS O YHCIIEN. 1
Pasten 3 KopHuu, crenenu u sorapupmbi 28(+14)
Tema 3.1 Conepxanue ylleﬁljoro Marepuajia _ 6 O3zHakoOMIIEHHUE C TTOHSITHEM KOpPHS N-i
KOpHI/I HaTypaJbHOU CTCIICHU U3 YHKCJia U UX CBOMCTBA. OnpeaeneHHe KOpHA N- CTEIICHH, CBOMCTBaAMH panuKaioB u
Kopenb n-oii crenmenn u | oif crenenu. OcHOBHble cBoiicTBa KopHeil. IloHsATHe 00 uppanuMoOHAIbHOM TIPaBHIAMH CPABHEHHS KOPHEIl.
ero cBocTBa. YPaBHCHHH. DopMyITUPOBAHKE OTIPEICIICHUS KOPHS U
HppannonaibHbie IIpakTHyeckasi padorta 2 CBOICTB KOpHEW. Beruucnenue u
YpaBHeHUsA Brruucnenve u cpaBHeHUE KOpHEN. BBINTOJIHEHNE pacyeToB ¢ pauKaJaMu. CpPaBHEHUE KOPHEH, BBITIOJHEHUE
[IpeobpazoBanue paMoOHATBHBIX U HPPAIIHOHATIBHBIX BEIpaXXKeHUH. Pemenne MIPUKUAIKY 3HAYCHUS KOPHS.
HppanyOHAIbHBIX YpaBHEHUH. PelieHue npukiasHeIx 3a1a4. IIpeoOpa3oBaHue YNCIIOBBIX U
CamocTtosiTesqibHasi padoTa 4 OYKBEHHBIX BBIPAKEHUH, COIEPKALIIX
BrimonHenune noMarinero 3ajanus mo teme 3.1. paJvKaibl.
Pabota ¢ momomHUTENBHON JUTEPaTYpOr IO TeMaM: «VICTOpHS OTKPBITHS Brmonnenne pacueToB mo popmyiam,
MOHATHS KOPH», «Jl0Ka3aTeIbCTBO CBOICTB KOpHs». Pelienne BapuaTUBHBIX COJIEpIKaIllUM PaUKaibl, OCYIIECTBIASA
3ajau. HEOOXOIUMBIE TTOICTAHOBKH U
Tema 3.2 Conep:xanue yueOHOro MaTepHuasia 6 npeobpazoBanus. Onpenenenne
" " PaBHOCHIIBHOCTH BBIPAYKEHHH C
Cremenn ¢ BBfueHHe CTETIEHEH C PALMOHANLHBIMHU TOKA3ATENAMH H HX CBOHCTB. Crenenu ¢ paKanamu. PericHie
JNeHCTBUTEIbHBIMU IIOKa3aTeNsIMU. CBOWCTBA CTENIEHU C AEHCTBUTEIILHBIM o
PAlMOHATbHBIMHI UppanrOHANIbHBIX YPaBHEHUH.
HOKA3AT MM 1 WX TOKasaTeneM. [TpeoGpazoBaHue palMOHAIbHBIX, CTETICHHBIX, TOKA3aTEIbHBIX O3HAKOMIOHHE C IOHSTHEM CTENCHN
CBOliCTEA BbIpakeHHH. [IoHATHE 0 MOKa3aTeIbHOM YpaBHEHHUH. eHCTBUTEIBHEIM TIOKA3aTEeM,
IpakTuyeckan paﬁoia _ 3 HaxoxneHnue 3Ha4eHuUil cTENEHH,
Haxoxnenue 3HaueHNH CTereHel ¢ palHOHANBHBIMH MOKA3ATEAMH. HCTIONB3YA TIPH HEOOXOMMOCTH
CpaBHeHHE CTEIICHEH. Hpeo6pa3013a1v{m BBIPOKEHHM, COACPKAILUX CTEIICHH. MHCTPYMEHTANBHBIE CPE/ICTBA.
Penrenue MOKA3ATENLHBIX YPABHCHHH. Penrenue npukiaqHpIx 3aa4. 3anucBIBanKe KOPHS N-if CTETIEHH B BHJIE
[IpuMeHeHne KOpHEH U cTenieHel IPY BBIYMCIICHHH CPEIHUX, ICTIEHUH OTpe3Ka CTETenH ¢ IPOGHBIM TIOKA3aTENeM 1
B «30/I0TOM CCHCHIIY. Ha060poT. DOPMYITHPOBAHUE CBOHCTB
CamocrosiTeqbHas pagoTa 5 creneneil. Beruncnenue creneneii ¢
Brimonnenne nomaninero 3ananus no teme 3.2. Pabora ¢ yueOHOM palMOHAIBHBIM [I0KA3aTelIEM,
JAUTEpaTypoil 1Mo TeMam: «JloKa3aTeiabCTBO CBOWCTB cTeneHn», «CTEneHsb ¢ BBITIOJTHEHUE TIPUKHJIKA 3HAYCHUS
HppanroOHaIbHBIM NIOKa3aTenem». Pernenne BapuaTHBHBIX 3a/1a4. CTETeHH, CPaBHEHHUE CTETICHEN.
Tema 3.3 CojepxaHune y4eGHOT0 MaTepualia 7 I[Ipeobpa3zoBanye YUCIOBBIX U OyKBEHHBIX
Jlorapugmpl. Jlorapudm. Jlorapupm wuymcna. OCHOBHOE JOTapU(PMUYECKOE TOMKIECTBO. BBIPQKEHHUH, COAEPIKAILUX CTEIICHH,

Hecstrnunble u HaTypansHbIe JTorapudmel. [IpaBuna neficTBuii ¢ morapudmamu.

IIPUMEHSS CBOMCTBA. Penienue
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Jlorapudmuueckue Ilepexom k HOBoMy ocHOBaHHiO. IIpeoOpazoBaHme mnorapu()MUIECKHX MOKAa3aTeNbHbIX YPaBHEHUM.
ypaBHeHHs BeIpakeHui. [loHATHE 0 TOTapHPMIUIECKOM YpaBHEHUH. O3HAKOMIICHHE C TIPIMCHEHUEM KOPHEH U
IIpakTu4yeckas paéora 3 CTEINEHEeH pU BHIYUCICHUU CPEIHUX,
Haxoxnenune 3Hadenuii morapudma mo mpou3BoIbHOMY ocHOBaHMIO. [lepexon JIEJICHUH OTPE3Ka B «30JI0TOM CEUCHUM.
OT OJIHOTO OCHOBaHUS K JAPyroMy. BerurcieHue u cpaBHEHUE JTOTapu(pMoB. Pemenre mpukiIaaHBIX 3a/1a49 HA CIIOKHBIC
JlorapudmMupoBanue 1 NOTEHIXPOBAHUE BBIPAKCHUH. TIPOIICHTEI.
[TpuGmmKkeHHbIe BEIYUCIICHIS W PEIICHISI TIPUKIIATHBIX 3a1ad. Pemenne Haxoxnenue onmodox B
J'IOl"apI/I(bMI/I‘IeCKI/IX ypaBHeHI/Iﬁ. Pemenne IMPUKJIAAHBIX 3a4a4. Hp606paSOBaHI/IHX Y BBIYUCJICHUIX.
CamocrosiTe1bHas padora 5
Brinonuenue nomamnero 3aganus no teme 3.3. Co3gaHue Npe3eHTaluu mno
TeMe «3HAYCHHUE M UCTOPHS MOHATHS JorapudmMay. BeinoaHeHune
HCCIIeI0OBATEIBCKOTO TIPOEKTa Mo Teme: «cToprs BOSHUKHOBEHUS
norapudMoBy. Penrenne BapuaTUBHBIX 3a/1a4 110 TeMe «llepexos k HoBoMy
OCHOBaHMIO»
Kontpouasnas pa6ora Ne2 mo treme «KopHu, crernenu u orapudmbi» 1
Paznen 4 IIpsimMble M IIOCKOCTH B IIPOCTPAHCTBE. 20
(+10)
Tema 4.1 Conep:xkanue y4e0HOro MaTepuaJia 1 DOpMyIHPOBKA U TIPUBEICHHE
IloBTOpEHNE OCHOBHOIO | TpeyrolbHUK, €T0 3JIEMEHTHI; BHIIBI TPEYTOJIEHUKOB, PABEHCTBO TPEYTOJIEHUKOB, JI0KA3aTeIIbCTB IPU3HAKOB B3aUMHOTO
IJIAHUMETPUYECKOT 0 teopema [Iudaropa, pemeHue npsiMOYTroJIbHBIX TPEYTOJLHUKOB, TEOPEMBI PACTIONOKEHHS IIPSIMBIX H IIOCKOCTEIA.
MarepuaJa KOCHUHYCOB M CUHYCOB. [lapaiienorpamMm, NpssMOYyroibHHUK, poMO, KBaIpar, Pacrio3HaBaHHe HA YEPTEKAX U MOICISX
tpaneuusi. OKpy>XHOCTh, IJIHMHA OKPYKHOCTH, KPYT, IIOIIab Kpyra. PA3IHYHBIX CIy4aeB B3AHMHOTO
IpakTuyeckasi padora 1 PacHoI0XKEeHHS MPSIMBIX U TUIOCKOCTEH,
Pemenue 3anau o temam « TpeyronbHUKNY, «HeTBIPEXYTONBHUKIY, apryMEeHTHPOBAHHE CBOUX CYXKICHHIA.
«OKpYKHOCTH B KPYT». DopMyIUPOBAHUE ONPEIETIEHUN,
CamocrosiTeibHas padora 3 MIPU3HAKOB U CBOMCTB MapalljCIbHBIX U
Brinonuenue nomamsero 3aganus no teme 4.1. PenieHre BapuaTUBHBIX 3a11a4. MEPIEHANKYIISIPHBIX IOCKOCTEH,
Tema 4.2 Coaep:xanue yue0HOro MaTepHaJa 6 JBYTPAHHBIX U JTMHCHHBIX YTIIOB.
Ompenenenne CTePeOMETPHUH, OCHOBHBIC TTOHATHS. CIIEICTBHS aKCUOM BrinonHeHne MOCTPOSHUS YTII0B MEXKITY
IIpsiMble ¥ IUIOCKOCTH B | cTepeoMeTprn. Onpeie/ieHne napauieIbHbIX, EPECEKAIOIINXC, HOPSIMBIMU, NIPSIMOM U IIIOCKOCTBIO,
NMPOCTPAaHCTBe. CKpELIMBAIOLIUXCS NPSIMBIX B IPOCTPAHCTBE. TeopeMa 0 CyIeCTBOBAaHUU U MEXY IIIOCKOCTSAMHU IO OMHCAHUIO U
IHapaniaeasHOCTH €IMHCTBEHHOCTH IIPSIMOM, NapajuIeIbHOM JaHHOU. TeopeMa o nmpu3Hake pacIo3HaBaHKUE UX HA MOJEIISX.

NPSAMBIX U IVIOCKOCTeH
B IPOCTPAHCTBeE

NapajuIeIbHOCTH IBYX NpsIMBIX. OnpesienieHne napauiieabHOCTH IpsAMON U
IocKocTH. Teopema o MpU3HaKe MapayielbHOCTH IPSIMOH U TUIOCKOCTH.
Ompenenenyne mapaiebHBIX IITOCKOCTEH. TeopeMa o mpru3HaKe
MapajuieIbHOCTH JBYX IDIOCKOCTEN. Teopema O CyleCTBOBAHUM €TUHCTBEHHOM

IIpuMeHeHue NPU3HAKOB U CBOMCTB
PaCIOJI0XKEHHS MPSIMBIX U IUNIOCKOCTEN
Ipu perieHuu 3agad. Mzo0paxenue Ha
PUCYHKAaX U KOHCTPYMPOBAaHUE Ha
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IJIOCKOCTH, NMapajyienbHON JaHHOW. CBOMCTBA MapaieabHbIX IIOCKOCTEH.
B3anMHOE pacmonoxeHue IpsMBIX | INTIOCKOCTEH.

IIpakTHyeckasi padoTa

[Ipu3Haky B3aUMHOTO PACIIOIOKEHUS MPSAMBIX. YTOI MEXKAY MPSIMBIMH.
TeopeMbl 0 B3aMMHOM PacIoIOKEHUH MPSAMON U MIIOCKOCTH. [Ipu3Haku u
CBOMCTBA NapaJJIENIBHBIX INIOCKOCTEN. PaccTosiHuE OT TOUKH 10 INIOCKOCTH, OT
MPSIMOM 10 TUIOCKOCTH, PACCTOSTHUE MEXAY MIIOCKOCTSIMH, MEXIY
CKPELIMBAIOLIMMUCS MPSIMBIMU, MEXIy IPOU3BOIBHBIMU (GUTYpaMu B
MIPOCTPAHCTBE. PenieHne BEIUMCIUTENBHBIX 3a/1a4 U 337a4 Ha JOKa3aTeIbCTBO C
HCIIONIB30BAHUEM aKCUOM CTEPEOMETPHUHU U UX CIEIACTBUMN, ONpPENCICHUN U
TeopeM u3 naparpada «llapamiensHocTh
IPSIMBIX Y IUIOCKOCTEH B IIPOCTPAHCTBEY.

CamocrosiTeibHas padoTa

Bremmonnenne nomamsero 3aganud mo teme 4.2. Co3gaHue Npe3eHTally 1o
Teme «HcTopus pa3BUTHS CTepeoMeTprUn». M3roToBIIeHNE 1EMOHCTPALMOHHON
MOJIEJIM K TEOPEME O NIEPECEUEHUN JBYX IUIOCKOCTEN TpeThel. Pemenue
BapHUaTHUBHLBIX 3aJa4.

Tema 4.3

IlepnenauKyJsipHOCTD
NPSAMBIX U IVIOCKOCTeH
B IPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

Onpenenenue NepneHIUKYIAPHBIX NPAMBIX. TeopeMa o mpu3HaKe
MIEPIEHIUKYASIPHOCTH JBYX MPSAMBIX (2 cilydas — Ha TUIOCKOCTH U B
mpocTtpaHcTBe). OnpeeneHue mpsSMoi, epreHINKYIIPHON TUIOCKOCTH.
TeopeMa 0 npU3HAKE NEPIECHIUKYISIPHOCTH OpSIMOU U IiockocTu. Teopema o
MIEePIEeHIUKYIIPHOCTH OHOM U3 IBYX MapajlieNbHbIX NpsMbIX. TeopeMa o 2-x
MPSIMBIX, IEPIEHANKYISPHBIX IOCKOCTH. OnpeneneHue NepnesauKkymsapa u3
TOYKH Ha TIOCKOCTh, OCHOBAaHHUE MEPICHINKYIISAPA, PACCTOSIHIE OT TOYKH 10
IUIOCKOCTH, HAKJIOHHOW OT TOYKHU A0 TUIOCKOCTH, OCHOBaHNE HAKIOHHOH,
MpoeKnu HaknoHHOU. Teopema o 3-x nepneHaukymsapax. ['eomerpudeckue
npeoOpa3oBaHKs NPOCTPAHCTBA: NapaJJICIbHBIN IEPEHOC, CHMMETPUS
OTHOCHTENBHO TuIocKocTH. [lapannensHoe mpoexTupoBanue. [nomans
OPTOTOHAJIBLHOM MpoeKIHu. M300paskeHre NpoCTpaHCTBEHHBIX QUTYP.

IIpakTHyeckas padoTa

Petrenre BEIMMCTUTENBHBIX 337249 U 33]1a4 HA TOKA3aTEILCTBO C
HCIIOJIb30BAaHUEM aKCHOM CTEPEOMETPHUH U UX CIICICTBUMN, ONPEACICHUIA U
TeopeM u3 TeMbl «llepreHanKyIIpHOCTh IPSAMBIX U TIOCKOCTEH B
IIPOCTPAHCTBEY.

CamocrosiTeibHas padoTa

MOJETSAX NEPIECHANKYISIPOB U
HaKJIOHHBIX K TUIOCKOCTH, MPSIMBIX,
NapajuIeIbHBIX IJIOCKOCTEN, YIIIOB
MEXy NPSIMON U TUTOCKOCTBIO U
000CHOBaHHE MOCTPOCHUSI.

Pemmenue 3aa4 Ha BeIYMCIICHHE
reOMETPUYECKUX BeMHYUH. ONMUCHIBAaHNE
PacCTOSHUSA OT TOYKH 10 IIIOCKOCTH, OT
HIPSAMOM 10 TUIOCKOCTH, MEXKY
MIJIOCKOCTSIMH, MEXITY
CKPEIIUBAIOIIUMHUCA MIPAMBIMHU, MEXIY
MIPOM3BOJIBHBIMH (PUTYypamMH B
npoctpancTBe. HaxoxneHue ommoOoK B
BBIYHCIIEHUSX.
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Brmmonnenue nomanrsero 3aganus mo reme 4.3. M3rorosnenue
JNEMOHCTPAIIMOHHOM MOJEIH K TEOPEME O TPeX MEePIICHINKYIsIpax. BeimoaHeHne
HCCIIEAO0BATENBCKOrO MpoekTa no teMe: «IlapamienbHoe NpoeKTUPOBAHUEY.
Pemenne BapraTHBHBIX 3a7a4.

KonTpoasnas padora Ne3 1o teme «lIpsMble 1 IIIOCKOCTH B IPOCTPAHCTBEY. 1
Paszpen 5 Kom0nnaTopuka 12(+6)

Tema 5.1 Copepxanne yueOHOro MaTepuaja 3 Uzyuenne npaBuiia KOMOMHATOPUKHU U
[lonsiTHE MHOXeECTBa, 3JEMEHT MHOXECTBA, CIIOCOOBI 3aJaHUsI MHOXKECTB, MIPUMEHEHUE NIPH PELICHUH

OcHOBHBIE TOHATHS KJaccu(UKaIKsg MHOKECTB TI0 KOJIUYECTBY JIE€MEHTOB, IOJJMHOKECTBO, PaBHBIC KOMOMHATOpHBIX 3a/1a4. Perenne

KOMOMHATOPUKH MHOJKECTBA, OIEpallud HaJ, MHOXECTBAMHM, IIpaBHJIa CYMMBI, IIPaBUIIO KOMOWHATOPHBIX 3324 METOJIOM
YMHOKCHUS, N300pakeHne MHOKeCTB. [loHaTHe hakTopHaia. nepe6opa ¥ Mo TIPABHITy YMHOKEHHS.
IIpakTHyeckasi padoTa 1 O3HaKOMIIEHHUE C OHATUAMHI
Hcropust pa3BUTHS KOMOMHATOPHUKH, €€ POJIb B Pa3THIHBIX cdepax KOMOMHATOPUKHU: Pa3MEICHUSIMH,
JeJI0BEUECKON KNU3HCACATCIBHOCTH. HpI/IKJIa,Z[HBIC 3aaa4u. COYCTaHUAMH, IEPECTAHOBKAMH U
CamocrosiTesqibHasi padoTa 2 (hopMynamu 17151 MIX BEIYUCIECHUS.
Brinonnenne nomamisero 3aganus o treme 5.1. Cozganue npe3eHTanuii no OO0bsacHeHue U mpuMeHeHne GpopmyIt 1is
temam: «VIcTopusi cTaHOBJICHUSI KOMOMHATOPUKIY, «OKU3Hb 1 HaydHast BBIYMCIICHHS Pa3MEIICHUH, IepeCTaHOBOK
nesitensHocTh M. HptoToHay. Penienne BapuaTHBHBIX 3a/1a4. U COYETaHWH NPH PELICHNH 3a1a4.

Tema 5.2 Copaep:xanue yuedOHOro MaTepuajia 5 Osnakomiienue ¢ buHoMoM HproToHa 1
Bunpl coennHennii - couetanusi, pa3MeIeHUs, IEPECTAHOBKH, CBA3b MEXKIY TpeyronbHukoM Ilackans. Pemenue

Buabl coennHenui MpeICTaBICHHBIMHI BUaMu coennHeHni. @opmyna 6uaoma HeroToHa. MIPAKTUYECKUX 33734 C UCTIOJIb30BaHUEM
CBoiicTBa OMHOMUHAIBHBIX KO uuneHToB. TpeyronpHauk [lackans. MIOHATHUH U NPaBUI KOMOMHATOPUKU.
IpakTuyeckas padora 5 Haxosxnenue ommobok B
[IpaBuna komOuHaTOpHKH. PemeHne KOMOMHATOPHBIX 3a/1a4. 3a1ayu Ha peoOpa3OBaHUAX U BBIYMCIECHHUSX.
IIOJICUET YHCIIA PA3MELLCHMI, IEPECTAHOBOK, COYeTaHUN. Pemenue 3a1a4 Ha
nepebop BapuaHToB. buHoM Hetorona u tpeyronbsauk [lackans. [Ipuknanasie
3aJ1a4H.
CamocTosiTesqibHasi padoTa 4
Brimonnenne nomamiaero 3aganus mo teme 5.2. Co3gaHue npe3eHTaluy 1o
TeMe «Buapl koMmOuHaIui». PaboTa ¢ JOMOTHUTENEHOM JINTEPATYPOH 0 TEME
«CoueraHus ¢ MOBTOpeHUIMNY. PellieHne BapuaTuBHBIX 3a7a4.
Kontpoasnas pa6ora Ne 4 o reme «KomOunaTopuka». 1

Pa3nea 6 KoopanHaTsl 1 BEKTOPBI 16(+8)
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Conep:kaHue y4eGHOro MaTepuaia

Tema 6.1 3 O3HaKOMJIEHHUE C MTOHATHEM BEKTOP.
[IpsimoyronpHast (gexapToBa) cucTeMa KOopAWHAT B mpoctpaHcTBe. dopmyna N
2 W3ydenne nexapToBOI CHCTEMBI
JexapToBa cucrema pacCTOSIHUSI MEXIY ABYMsI TOUKaMH. Y paBHEHHUs cephl, IFIOCKOCTH U NPSMOH.
KOOPJMHAT B IIPOCTPAHCTBE, IOCTPOCHHE
KOOPAHHAT B IIpakTHyeckasi padoTa
= 1 I10 3aJJaHHBIM KOOPJMHATaM TOYEK U
NMPOCTPAHCTBE JexapToBa cucTeMa KOOpAMHAT B mpocTpaHcTBe. CocTaBiieHHE ypaBHEHUH .
TUIOCKOCTEN, HAXOKIEHNE KOOPAUHAT
OKPYXHOCTH, cepbl, INIOCKOCTH. BhIurciieHrne paccTOSHUSI MEXKAY TOUKaMH. M
Touek. HaxoxneHue ypaBHeHUI
CamocTosiTesqibHasi padoTa
3 OKPYXHOCTH, Cepbl, MIOCKOCTH.
BrinonHenune noMariHero 3agaHus 1o reme 6.1. ¥
Brruucnenue paccTosiHUN MEXIY
Co3znmanue mpe3eHTaIuy mo teMe <«OKu3ub 1 TBopuecTBO P.Jlekapray. PaboTa ¢ N
. . N . ToukaMu. M3yueHne cBONCTB BEKTOPHBIX
yae0HOH U CIIpaBOYHON TUTEpaTypoil 1mo Teme: «CIocoOBI 3a1aHus IPSMOT.
BEJIMYMH, IPABUJI Pa3l0oKEeHHs BEK TOPOB
Pemenne BapraTHBHBIX 3ajau.
B TPEXMEPHOM IIPOCTPAHCTBE, IPaBUIL
Tema 6.2 Conepixanue yueGHOro MaTepuasa 7 HAXOXKJCHUST KOOPAWHAT BEKTOPA B
B Bexropel. Monyne Bektopa. PaBeHCTBO BEKTOpOB. Cl103K€HHE BEKTOPOB. IIPOCTPAHCTBE, IIPaBHIT AEHCTBHIA ©
€KTOPBI YMHOXKEHHE BEKTOPA Ha YUCIIO. Pa3oskeHne BEKTOpa M0 HANpaBJIEHUAM. YTOI BEKTOPAMH, 3aHHBIMH KOOPMHATAMH.
Mexay IByms BekTopami. [Ipoekiius BekTopa Ha och. KoopauHaTel BeKTOpa. TIpuMeHeH1e TeOPHH [IPU PELLEHNH 33,124
CkanspHoe npousBeieHrne BeKTopoB. Vcronp3oBaHne KOOPAUHAT U BEKTOPOB Ha feiicTBus ¢ BekTopamu. Msyuenne
IIPY PEHICHNH MAaTEMaTHYECKUX U IPUKIAJHbIX 3a/1a4. CKAJIPHOTO POM3BEIEHUS BEKTOPOB,
IlpakTuyeckas padora 4 BEKTOPHOTO YpaBHEHHS NPIMOH U
Bekropsl. [eiicTBud ¢ BekTopamu. [IefcTBUS ¢ BEKTOpaMH, 3aJaHHBIMU II0CKOCTH. IIpUMEHEHIEe TEOPHHU NIPH
koopanHataMu. CKaIsipHOE MTPOU3BEEHIE BEKTOPOB. BekTopHOE ypaBHEHHE pelleHHH 3a1a4 Ha JeHCTBHSA C
IIPAMOU Y IIOCKOCTH. BEKTOpaMHU, KOOPJAUHATHBIA METO/I,
CamocrosiTesibHas padoTa 5 MIPIMEHEHNE BEKTOPOB JUTA BEIUMCIICHUS
BrimonHenne qomaniaero 3aganus mo paszaeny 6.2. Pabota ¢ yueOHoif BEJIMYKH YTJIOB U PACCTOSIHUI
auTepatypoit mo Temam: «CyMMa HECKOJIBKHX BEKTOpOB. IIpaBuio O3HaKOMIICHHE C JI0Ka3aTENbCTBAMU
napaienenunenay», «[Ipoekuus Bekropa Ha ocb». BolloaHeHHe TEOPEM CTEPCOMETPUH O B3aUMHOM
HCCIIE0BATEIBCKOTO MIPOEKTA 10 TeMe: «BekTopHOe 3ajaHKe MPSIMBIX U PacHoJIOKCHNH NPAMBIX U IIJIOCKOCTEN C
IUIOCKOCTEN B IIPOCTPAHCTBEY. HCIMOJIb30BAHUEM BCKTOPOB. HaXO)KHeHI/Ie
OIMOOK B TTPe0Opa30BaHUSIX U
BBIUMCIICHUSX.
Konrtposabnas padora Ne 5 o teme «KoopauHaTsl U BEKTOPBI». 1
Paszpen 7
o OCHOBBI TPUTOHOMETPHUH 31(+16)
Tema 7.1 Conep:xanue yueOHOro MaTepuasia 1

OcHOBHbBIC TOHATHS

Pagnannas mepa yrna. BpamarensHoe apmkenne. CHHYC, KOCHHYC, TAaHT€HC U
KOTaHI'CHC YHCIA.

N3yuenue pagraHHOro MeToNa
HM3MEpEHMS YIJI0B BPAIlIEHUs U UX CBSI3U C
rpamycHoi Mepoii. M3o0pakeHne yrioB
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IIpakTHyeckasi padoTa

PannaHHBIN METOJ U3MEPEHUS YIVIOB BPAILICHUS U CBSI3b C IPAJyCHOU MEpOIl.

CamocrosiTeibHas padora

Brimonaenne momanraero 3amganus mo Teme 7.1. PaboTa co cripaBodHO#
JTUTEPaATYPOH ISl COCTABJICHUS TaOIHIIBI COOTHOIICHUH paiuaHHON U
rpanycHOU Mephl OCHOBHBIX yriioB. Co3nanue mpe3enTanuu no reMe «Mcropus
CTaHOBJICHUSA U Pa3BUTUA TPUTOHOMCETPUN)).

BpalleHNs] Ha OKPYKHOCTH, COOTHECEHHE
BEJIMYUHBI yIJIa C €T0 PACIION0KEHNEM.
®opMynupoBaHHE ONPEAETICHUN
TPUTOHOMETPUUECKUX QYHKIMH A
YIJI0B MTOBOPOTA M OCTPBIX YIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BSICHEHHS UX B3aUMOCBSI3H.
Haxoxxnenue omunbok B
peoOpa3oBaHMAX U BEIYHCICHUSX.

Tema 7.2 Copaepxxanue yueOHOro MaTepuajia [IpumeHeHne OCHOBHBIX
OcHoBHBIE OCHOBHBIE TPHrOHOMETPHUECKIE TOKICCTBA. TPHTOHOMETPHECKHX TOKACCTB LIS
TPUTOHOMETpPHYEeCKHe n Gora BBIYUCIICHUS 3HAYE€HUH
paKkTu4eckasi pado . .
TOK/AecTBa TPUTOHOMETPUUECKUX QYHKIUH MO OXHON
BrinonHenue ynpaxHeHUH Ha TpUMEHEHHEe OCHOBHBIX TPUTOHOMETPUYECKUX u3 Hux. HaxoxkaeHue ommboK B
TOXACCTE. peoOpa3oBaHMAX U BEIYHCICHUSX.
CamocTtosiTesqibHasi padoTa
BrinosnHeHne gomaniHero 3ajaHus o teme 7.2.
Tema 7.3 Copaepxanne yueOHOro MaTepHuasia W3yuenue ocHOBHBIX (hopmyn
Ipeodpasobanusi ®opmynsl npuseaeHus. Popmynsl cnoxenus. Popmyisl yaBoeHns GopMyiist TPUTOHOMETPUH: OPMYITbI CIIOKEHHS,
HpocTeHIuX TTOJIOBHHHOTO yria. [IpeobpazoBanne cyMMBbI TPUTOHOMETPHUSCKUX (HYHKITUN B YABOCHHUSI, IPEOOPA3OBAHNUS CYMMBL
TPUTOHOMETPUIECKUX MPOU3BEICHUE U MPOU3BENICHUS B CyMMYy. BrIpaxkeHre TpUrOHOMETPUYECKUX TPUTOHOMETPUYECKUX PyHKIINH
BBIpaKeHU (GyHKIMH Yepe3 TAHTeHC MOJIOBHHHOTO apr'yMEHTA. B IIPOU3BEJICHUE U NIPOU3BEICHUS B
IpakTuueckas padora CyMMY H IIPUMEHEHHUE MPH BHIYUCICHUN
BrinonHeHue yrnpakHeHUH Ha MPUMEHEHUE Pa3IMYHBIX POPMYIT SHa4YCHUA TPUTOHOMETPUICCKOTO
TPUTOHOMETPHH. BBIPAXXCHHUA U YIIPOIICHUSA €T0.
CamocrosiTeibHas padoTa OsHakomieHue CO
Brmonnenne nomariaero 3aganus mo reme 7.3. Pabora co cipaBodHOM CBOMCTBAMM CHMMETPHH TOUKH Ha
auTepatypoit mo temam: «DopMyIsl MOTOBHHHOTO aprymMeHTa. @opmynsl yrioB CIIMHUYHOM OKPYKHOCTH U IPUMCHCHHE
3o 1 4o, «BeIpaxkeHre TPUTOHOMETPHUYECCKUX (DYHKIIMI Yepe3 TaHTeHC HX JUTA BBIBOJIA (DOPMYIT IPHBE/ICHHS.
MIOJIOBUHHOTO apTyMEHTa». Haxosxnenue omubok B
11peo0pa30BaHMIX U BBIYUCICHUSX.
Tema 7.4 Copepxanne yueOHOr0 MaTepHuajia
TpuroHomerpuyeckue OOpatHple  TpUTOHOMETpUYECKHMEe  (YHKIMU:  apKCHHYC,  apKKOCHHYC, Pemenue no popmynam u
YPaBHEHHUS U apkraHresc. IlIpocrelimme TpuroHomeTrpuueckue ypaBHeHus. IIpocreiimne TPUTOHOMETPHUUECKOMY KPYT'Y
HEepaBeHCTBA TPUTOHOMETPHUECKHE HepaBeHCTBA. BUIbl TPUTOHOMETPUYECKUX YPaBHEHUH. MPOCTEHIINX TPUTOHOMETPHUYECKHX

IIpakTuyeckas paéora

Pemrenne npocredmmx TPUrOHOMETPUYECKUX ypaBHEHUU. Pemenue
IIPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB. PeleHne

ypaBHeHui. [Ipumenenne oomux
METOJIOB PELIEHUs YpaBHEHU I
(npuBeneHNe K TMHEHHOMY,
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TPUTOHOMETPUYECKHUX YPABHEHUN, CBOJAIINXCS K KBaAPATHBIM, OJHOPOJHBIX U
pelraeMbIX C MOMOIIBIO PAa3TUYHBIX ()OPMYT TPUTOHOMETPHH.

KBaJpaTHOMY, METOJ Pa3IOKECHUs HA
MHOKHTENH, 3aMEHBI IepEMEHHON) TPU

CamocTosiTesqibHasi padoTa 6 peLIEHUH TPUTOHOMETPUIECKUX
Brimonnenne gomanisero 3aganus mo teme 7.4. ypPaBHEHHH. Y MEHHE OTMEYATh Ha KPYre
KonTtpoasnas padora Ne 6 mo teme «OCHOBBI TPUTOHOMETPUNY. 1 PCLICHH POCTCHILIMX
TPUTOHOMETPHUUECKUX HEPABEHCTB.
O3HaKOMIIEHHE C TIOHSITHEM O0OpaTHBIX
TPUTOHOMETPUUECKUX (QYHKIHH.
W3yuenue onpeneneHnii apkcuHyca,
ApKKOCHHYCA, apKTaHTeHCa YUCIIa.
DopMynMpoBaHUE X, U300pakeHUe Ha
eIMHUYHON OKPY)KHOCTH, PHMEHEHHE
U peleHun ypaBHenuil. Haxoxaenue
omKOoK B MpeoOpa3oBaHUsIX U
BBIYHCIICHUSIX.
Pa3znen 8 DyHKIuN U rpapukn 18(+9)
Tema 8.1 Copaepxanne yueOHOr0 MaTepHuajia 2 O3HaKOMJIEHHUE C IOHATHEM IIEPEMEHHOM,
PyHKnuHn O6nacTe onpeneneHus] 1 MHOKECTBO 3HAYCHUI; rpaduK QYHKINHU, TOCTPOCHUE IpAMEPaMH 3aBUCHMOCTEH MEk Ly
rpadukoB GYHKINN, 3aJaHHBIX Pa3IHIHBIMU CIIOCOOaMH. nepeMeHHbIMH. O3HAKOMIICHHE €
IIpeoOpazoBanus  rpaduKoOB. [TapannmenpHBIE ~ TEPEHOC,  CHMMETPHUS HOHATHEM rpaduKa, OIpeIeIeHUE
OTHOCHUTENILHO OCEeH KOOPJIMHAT M CHMMETPHSI OTHOCUTEIHHO Havyajla KOOpIUHAT, [IPUHAAJIEKHOCTH TOUYKH IpaduKy
CUMMETpPHSI OTHOCHUTEIIEHO TPSIMOM Yy = X, PACTSDKCHHE W CKATHE BIIOJIb OCEH ¢dysaxmun. Onpenenenue o hopmyre
KOOpJUHAT. MpOCTENIIEH 3aBUCUMOCTH, BUJIA €€
[IpakTnyeckas pagora 1 rpaduka. BeipaskeHue o ¢popmyine oaHoM
[Ipumepst 3aBUCUMOCTEH MEX Ty IEpEMEHHBIMHU B peajibHBIX MpOLIeccax U3 [IEpEeMEHHOM Yepes JApyTHe.
cMekHbIX auctuminH. Onpenenenue ¢yHkiuil. [loctpoenue n utenue O3HaKoOMIIEHHE C OIpeAeTIeHIEeM
rpadukoB QyHKLUI. ¢yHkuny, HOpMYyITHPOBAHHE €TO.
CamocrosiTesibHas1 padoTa 2 Haxoxaenue obnactu onpeaeieHus u
Brimonnenne gomaninero 3aaanust mo teme 8.1. BeimonHenne oOnacTv 3HaYeHUH (QYyHKINH.
HCCIIEI0BATENbCKOTO MpoekTa 1o Teme: «lIpumenenue moHATHS «yHKIMH» B
buszukey.
Tema 8.2 Coaep:xanue yueOHOro MaTepuaJjia 3 O3HAKOMIICHHE C TIPIMEpPaMHU

CaoiicTBa pyHKIMHT

MOHOTOHHOCTB, YeTHOCTh, HEUETHOCTD, OTPAHUYEHHOCTh, NEPUOIUIHOCTb.
[IpomexyTku Bo3pacTaHHs U YObIBaHUS, HAUOOJbIIEE M HAMMEHbILIee 3HAUCHUS,
TOYKH dKcTpeMyMa. [ paduueckas narepnperanys. [Ipumeps! GyHKIIMOHATBLHBIX
3aBHCUMOCTEN B pealTbHBIX MPOIIECCax M SBICHUIX. AprU(PMETHUECKIE OTepalui
Haja pyHkumsimu. CroxxHas QyHkims (komnoszunus). Honstue o

(yHKLIMOHAIBHBIX 3aBUCUMOCTEN B
peaIbHBIX IpOIEcCcax U3 CMEXHBIX
mucuuiuine. O3HaKOMIIEHHE C
JIOKa3aTeNbHBIMA PACCYKICHUSIMH
HEKOTOPBIX CBOMCTB JIMHENHOH U
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HENPEPHIBHOCTU (PYHKIHH.

IIpakTHyeckas padora

UccnenoBanne Qynkuun. CBOWCTBA IMHEHHOM, KBaApaTHYHOM, KyCOUHO-
JUHEHHOH 1 ApoOHO-TMHEHHOH QyHKUMH. HenpepbIBHBIE U TEPHOANYECKUE

(dhyHKIHN.

CamocTosiTesqibHasi padoTa

Brmmonnenue qomManriero 3aganus mo reMe 8.2. Brimonnenne
HCCIIeIOBATEILCKOTO MTpoeKTa 1o TeMe «KBaapaTudHas QyHKIHSY.

KBaIpaTHYHOH (QYHKIHA, TPOBEICHNE
UCCIIEI0BaHNS JIMHEHHOM, KyCOYHO-
JTUHEWHOH, IPOOHO-TMHEHHOH 1
KBaJpaTHYHOH (QyHKIMH, TOCTPOEHHUE MX
rpa¢ukoB. [TocTpoeHne u yTeHHE
rpadukoB ¢pyHkuuii. MccnenoBanne
(dysaxmum. CocTaBieHue BUIOB QYHKITUH
10 JAHHOMY YCJIOBUIO, PEILIEHHE 3a1a4 Ha
3KCTpeMyM. BrllionHeHue
npeoOpa3oBanuii rpaduka QyHKIUH.

Tema 8.3

Oo0paTtHble pyHKINH

Copepxanne yueOHOro MaTepuajia

OO6iracTh onpeneeHUs U 00J1acTh 3HAUCHUH 00paTHOW (PYHKITHH.
I'paduk obpatHON GYHKIHH.

IIpakTHyeckasi padoTa

O6patnple pyHknny U ux rpaduku. [IpeodpazoBanus rpaduka QyHKIINH.

CamocTosiTesqibHasi padoTa

Brmmonaenne momarmHero 3amanusa mo teMe 8.3. CozmaHue Tpe3eHTAIHil 10
TeMe. PaboTa ¢ JOTIOTHUTETLHOM TNTEPaTyPOH.

Wzydenne noHATHS 00paTHON (QYHKITHH,
OIIpe/ieNIeHNe BH/a U TOCTPOCHHE
rpaduka oObpatHON YHKIHH,
HaxXOoK/ICHUE ee 00JIacTH ONpeIeIeHus 1
oOxactu 3HaueHui. [Ipumenenne
CBOWCTB QyHKIHI

NIPY MCCIICIOBAaHUU YPaBHEHHUI U
peLIeHNH 3a/1a4 Ha SKCTPEMYM.
O3HaKOMJIEHHUE C TTIOHITHEM CJIOXKHOM
¢dhyHKIWU.

Tema 8.4

CreneHHble,
NnoKa3zaTejbHble,
JorapupMudecKue

¥ TPUTOHOMETpPHUYECKHE
byHkuum.

Oo0paTtHble
TPUTOHOMETPHYECKHE
byHkuun

Conep:xanue yueOHOro MaTepuaJia

Onpenenenust QyHKIUN, X CBOWCTBA U TpauKHL.

IlpakTuyeckas paéora

CpoiicTBa 1 rpa)vKu CTEIICHHBIX, IOKA3aTEIbHBIX, JIOTAPUPMHUUCCKUX
¢dyukmii. CpolicTBa 1 rpaduKku CHHYCa, KOCHHYCa, TAHTEHCA U KOTaHTeHCa,
0o0paTHBIX TpUuroHoMmeTpuueckux pyHkuii. ['apmMoHHUYeckue KoaedaHus.
[puknagusie 3aaaun. [TokazarenbHele, JorapupMUIecKue,
TPUTOHOMETPUUECKHE YPABHEHHS U HEPABEHCTBA.

CamocTtosiTeqibHasi padoTa

BrinonseHue qoMaIHero 3aaaHus 1o TeMe 8.4. Beimonnenue
HCCIIEN0BATEIIBCKOI'0 IIPOCKTA 110 TEME! «CroxxeHune TapMOHHYECKUX
KoneOanwmity. Pemenue BapHaTHUBHLBIX 3a444.

Kontpouasnas padora Ne 7 o reme «DyHKINU U TpaQuKm».

Brruncnenne 3HaueHnid (HhyHKIHIHA 11O
3Ha4YeHUIo aprymenTa. Onpenenenue
TIOJIOKEHUS TOUKH Ha TpaduKe 1o ee
KOOpIMHAaTaM u Hao0opoT.
Hcnonp3oBaHme cBONCTB PYHKIINH 1IIs
CpaBHEHUS 3HAYEHUH CTENEeHeN 1
norapudmos. [loctpoenue rpadukos
CTETICHHBIX U JIOTapU(PMUIECKUX
(hysKmii. Pemenne mokazaTenbHBIX U
norapu(pMUIECKUX YPaBHCHHUN U
HEPaBEHCTB [0 U3BECTHBIM aJITOPUTMAaM.
O3HaKOMJIEHHE C TIOHSITHEM
HeTPEePBIBHON NIEPHOANIECKON (QYHKINHY,
(hopMyMpoBaHUE CBOMCTB CHHYCA U
KOCHHYCa, [IOCTPOEHHE UX TPa(UKOB.
O3HaKOMJIEHHUE C IOHATHEM
rapMOHHYECKUX KoJieOaHUH 1 TpUMepaMu
FapMOHUYECKUX KoJieOaHuH ISt
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OIMCAaHMUs POLECCOB B (pU3HKE M APYTUX
obnacTsx 3HaHus. O3HaKOMJICHHE C
MOHSATHEM Pa3pPBIBHON IEPHOANIECKOI
dbysaKIIH, HOPMYTUPOBAHUE CBOHCTB
TaHTEHCa M KOTaHTeHCa, TOCTPOSHUE UX
rpadukoB. [IpuMeHeHe CBOICTB
(hyHKIMI U1 CpaBHEHUST 3HAYCHUI
TPUTOHOMETPUUECKUX (QYHKIIMH,
pelIeHns: TPUTOHOMETPUYECKUX
ypaBHeHui. [loctpoenue rpadukos
00paTHBIX TPUTOHOMETPUUECKUX
(dhyHKIMIT 1 onpeseneHne 1o rpadukam
HX CBOMCTB.

Brinosnnenne npeodpa3zoBanusi rpaduKoB.

Pasznen 9

MHOrorpaHHUKH M KpyrJjble Tejaa 26(+13)
Tema 9.1 Conep:xanne yueGHoro marepuasa 9 Onucanne u XapaKTepUCTHKA Pa3TUIHBIX
Bepmnel, pebpa, rpaHn MHOTOrpaHHHKA. PasBepTka. MHOTrorpaHHBIC VTJIBIL. BHJIOB MHOTOIPAHHHKOB, TIEPEUHCIICHHE
MHoOrorpaHHuKu Brimyknbeie mHororpanuku. Teopema Oinepa. [lpusma. [Ipsimas n HakinoHHas ¥IX IEMEHTOB U CBOICTB. M306pakeHue
npusma. [IpaBunbnas npusma. [lapamnenenunen. Ky6. [lupamuna. [IpaBunbnas MHOTOrPAHHHKOB H BBITIOJIHEHHE
nupamuga. YcedeHHas nupamuga. Terpasap. Cummerpum B KyOe, B MOCTPOEHHS HA H300PaKEHUAX U MOAENAX
napajuleNienuIesie, B mpu3Me u nupamuze. CedeHus Kyoa, IpU3Mbl U IAPAMHU/IBL. MHOTOrPaHHHKOB. BbauCITeH e
[IpencraBneHre o MpaBUIBHBIX MHOTOTPAHHUKAX (TETpadape, KyOe, OKTa’ape, NIMHEHHBIX IEMEHTOB | YTJIOB B
JoJiekadipe u ukocaszpe). O0beM u ero mamepenue. MurerpanbHas Gopmyna
MIPOCTPAaHCTBEHHBIX KOH(MDUTYPALINSX,
o0vema. @opmyiel 00beMa KyOa, MPSMOYTOJIBHOTO MapayUIeNienuea, MPU3MBI, N
" N apryMEHTUPOBAaHKE CBOUX CY)KICHHH.
mupamusl. [logobue ten. OTHOIIEHHS TUIOMAAEH TMOBEPXHOCTEH W 00BEMOB N ADAKTEPHCTHKA 1 H30G0AReHIe
MMOIOOHBIX TEIL p p p
CEUCHHS, pa3BEPTKH MHOTOTPAHHUKOB,
IIpakTHyeckas padora N o
4 BBIYKCIICHUE TJIOMIAJIeH TIOBEPXHOCTEH.
Paznuunsle BUaBpl MHOTOrpaHHUKOB. X n3o0paxenus. CeueHus1, pa3BepTKU N N
N [TocTpoeHune npocTerux ceueHn Kyoa,
MHOTOrpaHHUKOB. [Tnomane noBepxHocTU. Buapl cHMMETpHii B IPOCTPaHCTBE. I
CumMeTpHst MHOTOTPaHHUKOB. Brrarcienue miomazei 1 oobeMoB. Perrenue TIPH3MBL, ITHPaMHIBL. HIPUMCHCHHC
3aJ1a4 Ha TIOCTPOEHHE CEYeHNH MHOTOTPAaHHHUKOB. gaKTOB 1 CBCJICHIH M3 ILTAHNMCTPHH.
Pemenne 3amau Ha BBIYMCIEHUE IUIOMIA[EH IMOBEPXHOCTH W OOBEMOB SHAKOMJICHHC C BHaM1 CHMMCTPHH B
MHOTOTPaHHHUKOB. VICTHOJh30BaHWE CBOWCTB MHOTOTPAaHHWKOB IIPH PEIICHUN TIPOCTPaHCTBE, q)OphfyanOBaHHe
MaTeMaTHYECKUX M MPUKIIaTHBIX 3a7ad. OIPC/ICIICHIIT I CBONCTE.
XapakTepucTHKa CUMMETPUH Tell
BpAIICHUS U MHOTOTPAaHHUKOB,
CamocrosiTe1bHas padora patue ororp 0
7 [IpumeHeHne CBOWCTB CHMMETPHH MIPH
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Brinonnenue nomarnisero 3aganus rno reme 9.1.

Pabora ¢ yueGHOMI muTeparypoii mo remam: «MHororpanHsie yribsl. Teopema
Olinepay; «3Be314aTble MHOrOrpaHHUKH. KpucTamibsl — npupoaHbie
MHOTOTpaHHUKNY; «CHMMETpUS B IPUPOAE, TeXHUKEe». Co3aHne Npe3eHTaluH
no Teme: «XKu3up u TBOpuecTBo JI.Dinepa». M3rorosnenue Momenu
MHOTOTpaHHHKA. BhIMoNHEeHne uccae10BaTeNbCKOro MPOeKTa Mo TeMe:
«[IpaBuibHBIE U ONYTIPaBUIIbHBIE MHOTOTPAaHHUKNY. 3roToBIeHne MOAeIH
TETpa’pa C 3aJaHHBIMHU N1aPaAMETPaMH.

peuieHuu 3ana4. Vcnonb3zoBaHue
MIPHOOPETEHHBIX 3HAHUH IS
HCCIIEAOBAHMS U MOJECIUPOBAHUS
HECJIOXKHBIX 3371a4. M300pakeHne
OCHOBHBIX MHOTOTPaHHHUKOB,
BBITNIOJTHEHHE PUCYHKOB I10 YCIOBUSIM
3amad. Haxoxmenue ommoOoK B
IpeoOpa3oBaHMUAIX U BBIYUCICHUSIX.

Conep:xanue yueOHOro MaTepuasia

Tema 9.2 8 Os3HaKoOMJIEHHE C BUJAMH TEJ BPALCHHUS,
Humuanp w koHyc. YcedeHHbI KoHyc. OcHOBaHHeE, BBICOTA, OOKOBas (opMynupoOBaHKE UX ONpEEIECHUN 1

Kpyrieie Tes1a HOBEPXHOCTb, O0Opasyromas, pa3Beprka. OceBble CEUEHMS U CEUEeHHs, cBolicTB. POPMYITMPOBAHKE TEOPEM O
napaensHeie ocHoBanuto. Llap u cdepa, ux ceuenns. KacarenbHas miockocTh CEUCHHH IIapa MIOCKOCTHIO U MIIOCKOCTH,
K cthepe. Dopmynbl 00beMa IIIIMHAPA, KOHYCA, IIapa. KacaTeJbHOMH K cepe. XapakTepucTHKa U
DopMysbl IIOLIAIM TOBEPXHOCTEH HMIMHIPA, KOHYCa, Chephbl. U300paskeHUE TE BPALEHUS, UX
IIpakTnyeckas paGora 4 pa3BepTKH, ceueHus. Pemenue 3ana4 Ha
Paznmunsie Buas! Kpyribix Ted. Mx nzobpaxenus. CeueHusi, pa3BepTKH MIOCTPOCHUE CEYCHUH, BEIYHCICHUE JUIHH,
Kpyribix Ten. CHMMeTpHUs KpyIJIbIX Tell. Beiuucienue miomnaaei 1 00beMoB. paccTosiHuH, YIioB, IIIOMIAICH.
Hcnonb3oBanue CBOKCTB TeNl BpallleHHUs NP pEIICHHN MaTeMaTH4ecKuX U IpoBeaenne T0Ka3aTeNbHBIX
NPUKJIATHBIX 337a4. paccyKAeHui pH pelieHu  3a1ad.
CamocTtosiTesqibHast padoTa 6 [IpumeHeHne CBOWCTB CUMMETPHH IIPU
Brimonnenne gomaninero 3aaanus mo teme 9.2. BeimonHenne peleHnH 3a1a4 Ha Tejla BpalleHusl,
HCCIIEI0BATEIBCKOTO MIPoeKTa Mo Teme: «KoHndeckne ceyeHns 1 ux KOMOMHAITUIO TEl.
IIPUMEHEHUE B TEXHUKe». V3roToBiIeHne Moaeneld LUIMHAPA U KOHYCa C Nzo0paxkeHre OCHOBHBIX KPYTIIBIX TEMN U
3aJaHHBIMU apaMeTpamu. PelieHne BapuaTuBHBIX 3a7ad. BBIITOJIHCHUE PUCYHKA 10 YCIOBUIO
KonTpoannas padora Ne 8 1o Teme « MHOTOTpaHHUKH U KPYTJIbIE TEIa». 1 3agaun. HaxoxxneHue ommook B

peoOpa3oBaHMUAX U BEIYHCICHUSIX.
Pasnen 10 Hauaia MaTeMaTHYECKOI0 aHAJIN3A 24(+12)
Tema 10.1 Conepaanue yueonoro marepuana 6 O3HaKOMJIEHHUE C TTOHATHEM YHCIOBOM
I10CJIEI0BATEIILHOCTH, CIIOCO0aMu ee

ocaenoBarenbHOCTH - -
CriocoObl 3a/1aHVsI M CBOWCTBA YMCIIOBBIX TOCIeaoBarenbpHocTeil. [lonstue o 3aJaHuUsl, BBIYMCICHUSIMU €€ WICHOB.
npenene  mocienoBatenbHocTH.  CylnecTBOBaHME — Ipefeia  MOHOTOHHOH O3HaKOMJIEHHE C TIOHSATHEM Tpeesna
OTpaHMUYCHHOHN mocienoBaresbHOCTH. CyMMHPOBaHHE IOCIEI0BATEIBHOCTEH. nociaenoBarebHOCTH. O3HAKOMIIEHHE C
BeckoneyHo yObIBaroIasi reoMeTpryecKas IPOTPECcCHs U €€ CyMMa. BBIYHMCIICHUEM CYMMbI OECKOHEUHOTO
[IpakTnyeckas padora 3 YHCIIOBOTO PsiJia Ha IIPHUMEPE BHIYMCIICHUS

Yucoas nocCJaCa0BaTCIIbHOCTD, CIIOCOOBI €€ 3aJJaHus1, BBIYUCICHUA YJICHOB
IIOCICAOBATCIBbHOCTH. Hpez(en MOoCJICA0BAaTCIIBHOCTH. beckoneuno y6LIBaIOH.Ia$I

CyMMBI OECKOHEUHO YOBIBaIOLICH
reoMeTpHUYecKoi porpeccu. Pemenne
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TCOMCTpUICCKaA MpOrpeccus.

CamocrosiTeibHas padoTa

337124 Ha IPUMEHEHUE (POPMYJIbI CYMMBI
OecKOoHEYHO yOBIBatomIeit

Brimonnenune qomarrHero 3amadus mo teme 10.1. > ICOMETPHYECKOM IPOrPECCHH.
Haxoxxaenue ommbok B
npeoOpa3oBaHUAX U BHIYHACICHUSIX.

Tema 10.2 Conep:xanue yueOHOro MaTepuaJia 10 O3HAKOMIJICHHE C TTOHSITHEM
IIpousBognas MIPOM3BOJHOM.

[onsTHE O MTPON3BOJHON QPYHKIIMH, €€ TEOMETPUUECKUI 1 PU3UIECKHIA Usyuenne 1 GopMyTHPOBAHUE €€

CMBICH. YpaBHEHHE KacaTenbHO! K rpaduky QyHkunu. [I[ponsBoaHbBIE CYyMMBL, MEXaHHYECKOTO  TeOMETPHHUECKOTO

pa3HOCTH, IPOU3BEACHNS, YacTHBIE. [[pON3BOTHBIE OCHOBHBIX 3JI€MEHTaPHBIX CMBICITA, H3YUEHHE AropHTMA

¢ynkuuii. [Ipumenenue mpon3BOJHOM K HCCIIEAOBaHNIO QYHKIUH 1 BEIYMCICHUS IPOM3BOIHON HA TPHMEpE

noctpoenuto rpadukos. [IponsBoaHsie 00paTHON HYHKIMH U KOMIIO3ULIUH BEIMHCIEHHS MIHOBEHHOM CKOPOCTH H

¢dysaxun. [IpuMeps! HCTIONB30BaHNS TPOU3BOIHOM TSI HAXOXKACHHUS YTI0BOTO K03 dHIMEHTa KacaTeTbHOi.

HAWIYYIIEero peleHus B IPUKIaAHbIX 3a7adax. Bropas npousBonHas, ee CocTaBJieHNe YPAaBHEHNS KACATENBHOI B

reomeTpuyeckuil u puznveckuii cMpica. HaxoxneHne ckopocTH 1uis mpoLecca, 0b1meM Bijte. YCBOCHUE TPABHIT

3aJlaHHOTO (POPMYIION U TPaPUKOM. nHbdepEHITMPOBAHHS, TAGTHIIEI

TipaxTiveckas paora ; MIPOM3BOJHBIX AJIEMEHTAPHBIX (QYHKLUIA,

[IpousBoaHas: MexaHMYECKUH M T€OMETPUUYECKUN CMBICIT IPOU3BOIHOM. gpH1\121elljleﬁHizgz;;g;ﬂi;epe:;iifﬂaﬂm

YpaBHeHue KacaTelnbHOU B 001ieM Buje. [IpaBuia u popmybt K;];Tlénb;loﬁ. I/I3y11eH1/IeyTpeopeM 0 CBS3H

nrddepeHIupoBanus, TaOIHUIA TPOU3BOAHBIX 3JI€MEHTAPHBIX (YHKIIHA. CBOHCTB (hyHKIIMH 1 IPOH3BOJIHOI,

HccnenoBanre GyHKIMM C TOMOIIBIO pou3BoAHON. HaxoxneHue bopmyrposka ux. [[poseiente ¢

HanOOJIbIIEr0, HAMMEHbBIIETO 3HAYECHUS] M DKCTPEMANIbHBIX 3HaYeHUH (PyHKIMU. TIOMOIIIBIO TIPOM3BOIHOMN HCCIIEIOBAHUS

CamocTosiTesqibHasi padoTa 7 dyHKLMH, 3a1aHHOH POPMYIIOiL.

Brimonnenue nqomamnero 3aganus rno reme 10.2 . Pabora ¢ yuebnoi Y CTaHOBJIEHNUE CBSI3H CBOHCTB (DYHKLMH H

autepaTypoil no teme: «lIpubnmxeHHOE BBIYUCICHUE TPOU3BOTHOMNY. NPOM3BO/IHOI 110 NX rpaduKam.

BrinonHenue ucciaeoBaTensCKOro npoekra mno reme: «llonarue TIpuMeHeH e POM3BOAHOI U1 PELICHNS

muddepeHnnana u ero NpuiIoKeHus». Perenne BapuaTuBHBIX 331a4. 3a7124 HA HAXOKICHHE HAMGOMBIIETO,
HaWMEHBIIEr0 3HAYEeHUS U Ha
HaxoXkJieHHe akcTpemyma. Haxoxnenue
OIMOOK B TTPe0Opa30BaHUSIX U
BBIYUCIICHUSX.

KonTtpoannas padora Ne 9 no teme «Hayana maTeMaTndeckoro aHaauzay. 1

Pazgen 11 HHTerpas u ero npuMeHeHue 15(+8)
Copaepxanne yueOHOro MaTepuajia 2 O3HakoMJIEHHE C TOHATHEM MHTETpaja u
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Tema 11.1 [onsiTus mepBooOpa3HO, €€ OCHOBHOE CBOMCTBO ,IpaBUIIa HAXOXKICHHS riepBooOpa3Hoii. M3yuenue npasuia
n 5 riepBooOpa3Hoii. O3HAKOMIIEHUE C TEOMETPUIECKHM CMBICIIOM NIEPBOOOPA3HOH. BBIYUCIIEHHS IEPBOOOPA3HON U TEOPEMBI
epBoohpazHa IIpakTHyeckas padora 2 Hrrotona—IJleiionuna. Pemenne 3amad Ha
Brmmmonmnenne pra)KHeHI/Iﬁ Ha HaXO0XJICHUEC HepBOOGpaSHHX. CBA3b HepB006pa3H0ﬁ ucee Hp0H3B0HHOI7I,
CamocTosiTeJIbHAs paboTa 3 BBIYHCIICHNE TIEPBOOOPA3HON IS TAHHOM
Brimonnenue gomamniHero 3amanug mo teme 11.1. (Gynxuun. Pemenne 3ana4 na
T Colepikaniie yu1eOHOro MaTepHaia NPUMEHEHUE UHTETpana st BLI‘II/IvCJ'IeHI/IH
ema 11.2 0 — 6 (U3MYECKHX BEIMYMH U IUIOMIAIEH.
OHsTHE 00 onpeaenéHHoOM uHTerpaie. [IpuMeHenune onpenenecHHOro
HMHurerpan HHTErpaa Uit HaXOXKACHU IIOIaan KpHBonHHeﬁHoﬁ TpaneIum. CDopMyna Haxoxnerne omm6ox B
Hrrotona—JletiOuuna. [lpuMepsl mpuMeHEHNS HHTETpajia B GU3HKE U NPeOOPasOBAHNAX 1 BEIMUCIICHHSX.
TCOMETPHHU.
IlpakTHyeckasi padoTa 3
Brinonnenue ynpaxxHeHUN Ha BBIUKCICHUE OMPEACIEHHOTO HHTErpaa.
[IpuMmeHeHne uHTerpana K BRIYACICHNUI0 (PU3HUYECKUX BEITMYWH | IIJIOMIaeH.
CamocrosiTenbHas padora 5
Brimonnenue momarninero 3agaHug mo teme 11.2.
Co3znanue npe3eHTauuu no TeMe «PU3HYecKuil 1 reOMETPUYECKUNA CMBICI
uHTerpaia».Padora ¢ yueOHOI nmuTepatypoii o temam «IlepBooOpaszHas
00paTHBIX TPUTOHOMETPHUYCSCKUX (DYHKIHIY; «[IpHOIMKEeHHOE BEIYMCICHUC
ONPEJETICHHOr0 NHTErpagay. Pelenue BapuaTuBHbIX 3a7a4.
Kourposabnas pa6ora Ne 10 no reme «HTErpan u ero npuMeHEeHUeE. 1
Paznen 12 JJIeMeHTBI TEOPHH BEPOSITHOCTEH H MaTeMaTH4YeCKOM 12(+6)
CTATHCTHKH
Temal2.1 Coaep:xanue yueOHOro MaTepuaJia 4 N3yuyeHue KIaccCu4ecKoro OnpeaeaeHus
CoOpITHE, BEpOATHOCTH COOBITHS, CIIOKEHHUE U YMHOKEHHE BEPOSITHOCTEH. BEPOSITHOCTH, CBOMCTB BEPOATHOCTH,
DJIeMeHTBI TeOPpHH [MonsiTue 0 He3aBUCUMOCTHU COOBITHH. JIUCKpeTHas cilyyaliHas BEJIMYKMHA, 3aKOH TEOPEMBI O CYMME BEPOSITHOCTEM.
BEPOSITHOCTEM ee pacnpezeseHus. YucioBbple XapaKTEPUCTUKU JUCKPETHOM CIIy4aiiHON PaccMmoTrpeHue npuMepoB BBIUUCIEHUS
Beau4uHEBL [ToHsATHE 0 3aK0OHE OOJIBIIMX YHCE. BEpOATHOCTEH. Perenue 3a1au Ha
IIpakTHyeckas padora 1 BBIUMCIIEHNE BEPOSTHOCTEH COOBITHH.
HcTopus pa3BUTHsI TEOPUU BEPOATHOCTEH U €€ poJib B Pa3IMUHBIX chepax
YEJIOBEUECKOH KU3HEACATENbHOCTU. Kiaccuueckoe onpenencHue BEpOsSTHOCTH,
CBOICTBa BEPOSTHOCTEN, TeOpEMa O CyMME BeposiTHOCTel. Briuncnenue
BEPOATHOCTEH. PelieHne npukiaiHpIxX 3a1a4.
CamocrosiTe1bHas padora 3

Brinonaenue gfomamrgero 3agadus mo teme 12.1
Pabora ¢ yueOHOH u cripaBoyHON HHpOpManuei o Teme: «CTaTHCTUYECKOe
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onpeaeneHue BepostHocTy. Co3znaHue npe3eHTanuu no teme: «S.bepaymim.
BrimonaeHme Becnea0BaTeIbCKOro MpoeKTa 1mo TemMe: « CXeMBbI TOBTOPHBIX
ncnbiTanuil bepHyiuiny. PellieHne npukiagHbixX 3a1ad.

Coaep:xanue yueOHOro MaTepuaJa

O3HaKoOMJIEHHUE C NIPeICTaBICHUEM

Temal2.2 4
[IpencraBnenue qaHHBIX (TaONUIBL, TUATPaMMBI, TpaUKH), TeHEpaTbHas YHUCIIOBBIX TAaHHBIX U UX
DJIeMeHTBI COBOKYITHOCTB, BBIOOPKA, cpeiHee apudmeTnyeckoe, Mmeanana. [loasaTue o XapaKTePUCTUKAMH.
MaTeMaTH4YecKoil 3aJla4ax MaTeMaTHYEeCKOM CTATUCTHKH. Pemenune npaktuueckux 3aaad Ha
CTATHUCTUKH IIpakTHyeckas padoTa 2 00pabOTKy YHCIIOBBIX JaHHBIX,
Wcropus pa3BUTHS CTATUCTUKYU U €€ POIIb B Pa3IIUYHBIX Chepax deIoBEeYeCKOH BBIYHCJICHHE UX XapaKTEPUCTHK.
XKU3HeesTenbHOCTH. [IpencraBnenue YiCIOBEIX TaHHBIX. Perenue
MIPUKJIATHBIX 3a/1a4.
CamocTosiTesqibHasi padoTa 3
BrimmotHeHME moMarHero 3aaanus 1mo Teme 12.2. Permenue mpukiIagHbIx 3a1ad.
BrimonHeHne nccieoBaTenbcKoro mpoekTa mo reme: «CpeqHne 3HaYeHHs U UX
MPUMEHEHUE B CTATUCTHKEY.
KonTpoannas padora Ne 11 mo TeMe «31€MEHTHI TEOPUH BEPOSITHOCTEN U 1
MaTeMaTHIECKON CTATHCTUKIY.
Pasnen 13 YpaBHeHusi 1 HepaBeHCTBA 20(+10)
Temal3.1 Coaepxanne yueOHOro MaTepuasia 3 O3HAKOMIIEHHE € TPOCTEHITMMU
PanronanbsHble, MppalMoOHANIbHBIE, TOKA3aTEIbHbIE M TPUTOHOMETPHUECKHE CBC/ICHIAMIT O KOPHIAX anreOpanIeckiX
yPaBHeH“f‘ W CHCTEMBL | vy apHeHNs 1 CHCTEMEL. PAaBHOCHIIBHOCTD ypaBHEHHIA, HEPABEHCTB, CHCTEM. YPABHCHHI, TOHATHAMHI UCCIICIOBAHMA
YPaBHEHHH € By M OCHOBHBIE TIPUEMBI UX PENIeHNs (Pa3I0kKEHNE HA MHOYKUTENH, BBEJICHUE HOBBIX YPABHCHHMI I CUCTCM yPaBHCHHH.
NEPEMCHHBIMH HEU3BECTHBIX, [TOJICTAHOBKA, rpaduyeckuii MeTon). [Ipuknaanaeie 3anaun HqueHHevTeOPHH PaBHOCHIIBHOCTH
[IpuMeHeHnEe MaTeMaTHUECKIX METOJIOB JIJIsl pEIIEHHsI COJePKATENBHBIX 3a1ad YPAaBHCHHMH 1 €C IPUMCHCHHL.
U3 pa3IMYHBIX 00JIACTEH HAYKH U TPAKTHKH. 1loBTOpeHKe 3amucH p CIICHITA
WnaTeprniperanus pe3ynprara, y4eT pealbHbIX OTPaHHYSHHH. CTaH/IAPTHBIX YPABHCHMI, TIPHEMOB
I Gora peoOpazoBaHus YpaBHEHUH IS
PAKTHACCKAN Pa = = 3 CBEJICHUSI K CTAaHJAPTHOMY YPaBHEHHIO.
Kophu ypaBHenuii. PaBHOCHIBHOCTH YpaBHEHMUH. [IpeobpazoBanue YPaBHEHHH. [ R ——
OCHOBHBIE ITPHEMBI pelIeHHs ypaBHEHHH. Pemve}me CHCTEM ypaBHEHHH. MPPAITHOHATTBHBIX, TIOKA3ATETBHBIX 1
Vcnonmp30oBaHme cBOMCTB 1 rpadukoB HYHKIHUN AJs peIIeHus YpaBHEHHI. TPHIOHOMETPHYECKHX yPABHEHHIT 1
CamocrosiTesbHas pabora 5 cucteM. Mcnons3oBanrue CBOMCTB U

Brimonnenue momaminero 3amanud mo teMe 13.1.Beimonnenue
HCCIIeIOBATENILCKOTO MpoeKTa no Teme: «MccienoBaHue ypaBHEHUN U
HEPaBEHCTB C MmapaMeTpoM». Pabora ¢ yueOHoM nuteparypoii o teme: «Ilotepst
KOpHEH B ypaBHEHUAX». PellleHne ypaBHeHUi ¢ napameTpaMu. Pemenue

rpadukoB GYHKIUH U pelIeHUs
ypaBHeHuil. [IoBTOpeHHE OCHOBHBIX
IIPUEMOB peLIeHUs CUCTeM. PemieHue
YPaBHEHUH C IPUMEHEHUEM BCEX
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HCECTAaHAAPTHBIX ypaBHCHPIfI " MCTOJbI UX PCHICHUS.

MPUEMOB (Pa3ioKEeHHUsI HA MHOKHUTEIIH,
BBCJICHUS HOBBIX HEH3BECTHBIX,
MI0JICTAaHOBKH,

rpadguaeckoro Meroza). Pemenue
CHCTEM YpaBHEHUH C IPUMEHEHUEM
pasnu4HbIX ciocoboB. Haxoxxaenue
OImMOOK B TPe0Opa3OBAHMSIX U
BBIYHCIICHUSIX.

Temal3.2

HepaBencTBa u
CHCTeMbI HEPABEHCTB C
AByMSI

nepeMeHHbIMU

Conep:xanue yueOHOro MaTepuaJia

PanmonansHble, MppallMOHAIbHBIE, TOKA3ATENbHBIE U TPUTOHOMETPH-

yeckre HepaBeHCTBa. OCHOBHBIE MPUEMBI UX pellleHus. Vcronb30BaHne CBOWCTB
U rpadukoB (QYHKIMH TNpH pEIIeHHNH YpaBHEHHH W HepaBeHCTB. Merton
HHTEpBaNoB. M300pakeHne Ha KOOPAMHATHON IJIOCKOCTH MHOXECTBa PELIeHUN
YPaBHEHUI W HEPABEHCTB C ABYMS NEPEMEHHBIMU M UX cucTeM. IlpuxiagHbie
3ajaun.  [lpuMeHeHme  MareMaTHMYeCKMX  METOJOB  JJIsl  peElIeHHus
COJep)KaTeNbHBIX 3alad W3 pa3IM4HbIX oOnacTed HayKu M IPAKTUKU.
WNHTepnperanyst pe3ynbTara, y4eT peajlbHbIX OrpaHUYEHUI.

IIpakTHyeckas padoTa

PereHne HepaBEHCTB C OJJHO NepeMeHHO. PellieHne HepaBeHCTB METOIOM
HMHTEPBAJIOB. PeleHne panoHanbHbIX, HPPAlMOHAIBHBIX, I0KAa3aTEIbHbIX,
JIOrapu(MUYECKUX U TPUTOHOMETPUUECKUX HEPABEHCTB.

CamocTrosiTeibHas padoTa

Brinonuenue nomaiminero 3aganus no teme 13.2. JlokazaTeiabCTBO HEPABEHCTB.
Pemenne ypaBHeHMIT 1 HEPAaBEHCTB C IBYyMs IepeMeHHbIMU. HepaBeHCTBa ¢
mapameTrpamu. MccnegoBanne ypaBHEHU 1 HEPaABEHCTB C TapaMeTPaMHU.
BrinosHeHHE HCCIIeI0BaTENbCKOTO IpoekTa 1Mo TeMe: «I paduyeckoe peiieHue
ypaBHEHUI 1 HEPABEHCTBY.

Kourpoabnast pa6ora Ne 12 1o temMe «YpaBHEHUs U HEPABEHCTBAY.

O3HaKOMIICHHE C OOIUMH BOITPOCAMHU
PEIICHUS HEPABEHCTB M UCIIOJIb30BaHUE
CBOWCTB U TpaduKoB QyHKIHN TIPU
pelieHny HepaBeHCTB. Perenne
HEPAaBEHCTB U CUCTEM HEPABEHCTB C
MIPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
[IpuMeHeHe MaTeMaTHIECKUX METOOB
JUTSL PEIICHUS COACPKATEIBHBIX 33]1a4 U3
Pa3IMYHBIX 00JIACTEH HAYKH U ITPAKTHKH.
HHTepripeTHpOBaHUE PE3YIIbTATOB C
YYETOM PEaJIbHBIX OrpPaHUYEHUI.
Haxoxneuue omnbok B
peoOpa30BaHMSIX M BEIYUCICHHSX.

Jis XapaKTepuCTUKH YPOBHS OCBOSHHS yU€OHOTO MaTepraia UCTIONb3YIOTCS CIEAYIOINE 0003HAYCHHUS:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEE U3yUYEHHBIX 0OBEKTOB, CBOHCTB);

2. — penpOAYKTHUBHBIN (BBITIOIHEHUE JISATETHHOCTH 110 00pa3Ily, MHCTPYKIIUHU WK TIOJT PYKOBOJICTBOM )

3. — IPOAYKTUBHBIH (IUTAHUPOBAHKUE U CAMOCTOSTEILHOE BBIITOJHEHHE JICATEIILHOCTH, PEIICHHE MTPOOJIEMHBIX 3a71a4)
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3. YCJOBUS PEAJIN3AIIMU YYEBHOM U CIUILIAHBI

3.1. TpeGoBaHusI K MUHMMAJIbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ece4eHH 10
Peanmzamust y4yeOHOM NHCHUIUIMHBI MPOXOAMT B y4eOHOM KaOWHETEe MaTeMaTUKH U
CTaTUCTUKMU.
Oo6opynoBanue yueOHOro KadMHeTa:
- I0Ca/I0YHbIE MECTa M0 KOJNYECTBY O0yUaIOLIUXCS;
- pabodee MecTO MpernoJaBaTes;
-00BbEMHBIE MOZACIIN MHOI'OTPaHHUKOB, TCJI BpalllICHUA, ITPOCTPAHCTBCHHBIX MOI[GJ'IGﬁ;
- KOMIUJIEKTHI 3aJIaHUH 711 TECTUPOBAHUS U KOHTPOJIBHBIX paboT;
- IBMCPUTCJIIBHBIC U YCPTCIKHBIC NHCTPYMCHTEI,
- MarHUTHAsI MOJIENb OCEH KOOpMHAT;
- MOJIEJIb YACIOBOM OKPY>KHOCTH.
- BEHTWISAIIMOHHOE 00OpynoBaHHe, obecreunBaroniee KOM(OPTHBIE YCIOBHS ISl MPOBEACHUS
3aHATHUH.
TexHuyeckue cpeacTBa 00yUeHUsI:
- KOMIIBIOTCP C JIMOCH3MOHHBIM ITPOTrpaMMHBIM 06GCHC‘-IGHI/ICM;
- MyJIbTUMEUATIPOEKTOP;
-UHTCpPAaKTHUBHAs JOCKaA.

3.2. UudopmaunonHoe odOecniedyeHue oOy4deHusi. IlepeueHb peKOMeHIyeMbIX Y4eOHbIX
u3nanuii, UurepHer-pecypcoB, 10NOJHUTEILHON JUTEPATYPHI.

Jast ctyneHToB
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bawmarxoe M. U. AnreGpa n Hauana aHanusa, reomerpus. 10 kmacc. — M., 2013.

bawmaroe M. . Matematuka (6a30Bb1it ypoBenb). 10 kinacc. COopHUK 3a1a4: yuel. mocodue. —
M., 2008.

bawmarxos M. U. MartemaTuka (6a30Bbiii ypoBeHs). 11 kimace. COopHuUK 3a1a4: yuel. mocodue. —
M., 2012.

I'yces B. A., I pucopwes C. I'., Hsoneuna C. B. Matematuka i1 npoeccuii u crienuanbHOCTEN
COITMATPHO-O)KOHOMUYECKOTO Tpoduiis: y4eOHWUK IS CTyHd. YUYPEKISHUU cpen. mpod.
obpazoBanus. — M., 2014.

Konseun IO.M., Tkaueea M. B, @edeposa H. E. u Op. Maremartuka: anredpa 1 Hadajga mate-
MaTHYEeCKOIo aHajn3a. Anredpa 1 Havyajaa MaTeMaTH4eCKOTo aHanu3a (6a30BbIid U yriyOIeHHbINH
ypoBHH). 10 kiace / mox pen. A. b. XKwmwxaenko. — M., 2014.
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Konseun FOM., Trauesa M. B., ®@edeposa H. E. u oOp. Maremaruka: anreOpa u Hayaia
MaTeMaTHUYECKOro aHanmu3a. AureOpa W Hayajia MaTeMaTW4ecKoro aHaimsa (0a3oBBI U
YTIIyOJICHHBIN

ypoBHH). 11 knacc / mox pea. A. b. XKwkuenko. — M., 2014.

Juis1 npenogasaresiei

®denepanbHblil 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparum.
[Tpuka3 MunucrepctBa oopazoBanust v Hayku PD ot 17.05.2012 Ne 413 «O06 yTBepxaeHUN
denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO CTAaHAApTa CpeaHero (MOJIHOTO) OOIIero
00pa3oBaHMUsI».

[Tpuxa3z MunucrepctBa oopasoBanus 1 Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu us-
meHeHu# B [Ipuka3z MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @enepaunu ot 17.05.2012
Ne 413 «“O6 yrtBepkaeHHH (eneparbHOrO TOCyIapCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa
cpenHero (IOJIHOTO) 001ero o0pa3oBaHus ».

[Tucemo [/lenaprameHTa rocyIapCTBEHHOM IMMOJIMTUKH B c(hepe TMOATOTOBKU padOYUX KaJIpoB

u JIITO Munucrepctsa oopazoBanus u Hayku PO ot 17.03.2015 Ne 06-259 «PexomeHnaauu 1o
OpraHu3alii  TIOJYYeHHUs  cpemHero oOmiero oOpa3oBaHMs B Mpelenax  OCBOCHHSA
00pa3zoBaTeIbHBIX MPOTrPaMM CpeIHEro MpoecCHOHAIBLHOIO 00pa3oBaHMs Ha 0a3e OCHOBHOTO
ob1iero o0pazoBaHusI ¢ y4eToM TpeOoBaHMH (helepanbHBIX TOCYAaPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHAApPTOB U MOJy4aeMoill mnpodeccuu WM CHEeUUAIBHOCTH CPEIHEro Mpo(hecCHOHATBHOIO
o0Opa3oBaHUsD.

bawmaroe M. M. MaremaTuka: KH. AJis IpenoaaBarens: MeTo. mocodue. — M., 2013

bawmaros M. U., [{vicanos I11. . Metonnueckoe ocodue s moarotoBku k EI'D. — M., 2011.

HNuTepHeT-pecypcsl

www. fcior. edu. ru (MHpOpMannoHHbIE, TPEHUPOBOYHbIE U KOHTPOJIbHBIE MaTEPUAIIbI).
www. school-collection. edu. ru (Equnas koyiekiun iudpoBsIX 00pa30BaTEIbHBIX PECYPCOB
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHS YYEBHOM

JTACIATIIAHBI

KOHTpOJIb N OLEHKA PE3YJIbTATOB OCBOCHUSA y‘IC6HOfI JAUCHUIUIMHBI OCYIIECTBIISICTCA B

MPOLECCE TMPOBENCHUS MPAKTUYECKUX 3aHITUH,

TECTUPOBAHU,

a TaKX€ BBIIIOJIHCHUA

00y4JarIMMUCS MHAUBUIYAbHBIX 3aJaHU, TPOEKTOB, UCCIIEOBAHUA.

Pe3yabTarsl ocBOCHUA
Y4eOHOH AU CUUIIMHBI

@DopMBbI U METOAbI
KOHTPOJISI M OLIEeHKH
pe3yJabTaToB 00y4eHHs

B pesynbrare n3ydeHus yaeOHOW AUCIHUILTAHBI «MaTteMaTHka:
anrebpa ¥ Havaia MaTeMaTUYEeCKOTO aHAIHM3a; TeOMETPHS)
oOyJaronuecs JOJDKHBI IOCTHYh CIISAYIOIINX PE3yIbTaTOB:

* JUYHOCMHDbIE:
-C)OpPMUPOBAHHOCTD MPEICTABICHUI O MAaTEMAaTHKE KaK
YHHBEPCATHHOM SI3BIKE HAYKH, CPEACTBE MOCIUPOBAHNUS SIBIICHUHN H
MIPOLIECCOB, UESIX U METOJIaX MaTeMATHKU;
-TIOHUMAaHUE 3HAYMMOCTH MaTEMAaTHUKH ISl HAYIHO-TEXHUYIECKOTO
nporpecca, copMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K
4acTH 00IIeYeIOBeUYeCKON KYJIbTYpPhI uepe3 3HAKOMCTBO C UCTOpPHUEH
pPa3BUTHS MaTEMAaTHUKH, BOJIIOIIMECH MAaTEMaTHIECKUX HJICH;
-pa3BUTHE JOTUYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO
BOOOpaKeHUsI, AITOPUTMHUUECKON KYIbTYpPbl, KPUTUIHOCTH
MBIIIJICHHS] HA YPOBHE, HEOOXOIUMOM JIJIsl OyayIIei
po¢eCCUOHAIBHON JIEATETHLHOCTH, JIJIS TIPOJOJKEHUST 00pa3oBaHUs
1 caMooOpa30BaHMs;
-OBIIaJICHHE MAaTEMaTHUYECKUMHU 3HAHUSIMU U YMEHUSIMH,
HEOOXOIMMBIMH B ITOBCEIHEBHOM KU3HHU, IS OCBOEHHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX TUCIUIUINH U TUCUIUTUIHH
po(eCcCHOHATLHOTO IHUKJIA, IS TIOJydeHUsT 00pa30BaHHUS B
00acTsax, He TPEOYIONHX yrTyOJICHHOW MaTeMaTHIeCKON
IIOITOTOBKHY,
-TOTOBHOCTH M CTIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
camM000pazoBaHuIo0, Ha MPOTSHKEHUH BCEH JKU3HU, CO3HATEIBHOE
OTHOIIICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK yCIOBHIO
yCIenHoM npodeccruoHanbHOM U 00IIECTBEHHON ACSITENFHOCTH;

-TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEIbHON TBOPUYECKON U
OTBETCTBEHHOH JESATENbHOCTH;
-TOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTPYAHUYECTBY CO
CBEpCTHUKAMU B 00pa30BaTeNbHON, OOILIECTBEHHO MOJIE3HOH,
y4eOHO-UCCIIEI0BATENIbCKOM, MPOEKTHOM U APYTUX BUAAX
JESTENIBHOCTH;

* MemanpeomemHole:
-YMEHHUE CAMOCTOSITENILHO ONPEENIATh LEIH JeSTEIbHOCTH U
COCTaBJIATh IUIAHBI JEATENIbHOCTH; CAMOCTOSATEIBHO OCYIIECTBIIATS,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JIEATENBHOCTh; UCIOIb30BaTh
BCE BO3MOXKHBIE PECYPCHI ISl TOCTUKEHUS TIOCTABICHHBIX LIETIEH U
pean3aluy IaHOB JAesITeIbHOCTH; BHIOMPATh YCIICITHbIC
CTPATEruu B Pa3IMYHBIX CUTYyaIUX;
-YMEHHE IPOJTYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B IpOIECCE
COBMECTHOM JI€TEIbHOCTH, YUYUTHIBATh MO3ULIUUA JPYTUX
YYaCTHUKOB JAEATETbHOCTH, 3P(PEKTUBHO pa3peniatb KOHMIUKTHI,

1. UuTepnperanus
pe3yabTaToOB HAOIIOJCHUI
3a JIeATEIbHOCTHIO
o0ydJaromuxcs B poliiecce
OCBOCHHS
o0pa3oBaTenbHOM
IPOTPaMMBEI.

2. CtapToBasi TMarHOCTHKA
MOJITOTOBKH
00ydJaromuxcs mo
HIKOJIEHOMY KYpCY
MaTEMaTHKH; BBISIBIICHHC
MOTHBAIIMH K U3yYEHUIO
HOBOTO MaTepuaia.

3. Texymuii KOHTPOJIb B
dopme:

- CaMOCTOSITENIbHBIX PaboT
10 TEMaM Pa3JIeioB
JICTIATUTHHEI,

- KOHTPOJIBHBIX padoT Mo
TEeMaM pas3/iesioB
JUCLUTUIMHBI,

- TECTUPOBAHMUSI,

- JoMaIHeit paboTsl;

- 0T4€TA M0 MPOJIETAHHON
BHEAYJUTOPHOMI
CaMOCTOSITENIbHOM paboTe
COTJIACHO MHCTPYKLIUU
(mpencraBneHue mocoous,
npe3eHTaluu /OyKieTa,
nH(GOpPMaIllMOHHOE
COOOIICHHE).

- (ppoHTaTBHOTO OMpOCa;
- YCTHOTO 3a4eTa;

- MUCBMEHHOTO 334eTa;

- MaTEMaTUYECKOTO
JTUKTAHTA;

- 3aIMTHI pedepara;

- CaMOCTOSITEJIbHOU
pabOTHI C KHUTOU U
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-BJIaJICHUE HaBbIKAMU MMO3HABATENBHOM, YdeOHO-
HCCIIEIOBATENIbCKON U MPOEKTHOU JAesITeNIbHOCTH, HAaBBIKAMU
paszpelieHus npodeM; CHoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHS PAKTUUECKUX
3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B IMO3HAHMS;

-TOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITEIbHON HH(POPMAIIOHHO-
MO03HABATEIbHOM 1€ATEIbHOCTH, BKIIOYasi yMEHUE
OpPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX HHPOpPMAIIUH,
KPUTHYECKH OIIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO,
MOJIYYaEMYIO U3 Pa3IMYHBIX UCTOYHHUKOB;

-BJIa/ICHUE SI3bIKOBBIMU CPEICTBAMU: YMEHUE SICHO, IOTUYHO U
TOYHO U3JIaraTh CBOIO TOUKY 3PEHMsI, UCTIOJIb30BaTh a/IeKBATHbIE
SI3bIKOBBIE CPEJICTBA;

-BJIa/ICHHE HaBBIKAMU MTO3HABATEIIBHON pedIeKCUH KaK OCO3HAHUS
COBEPILIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MIPOLIECCOB, UX
pe3yIbTAaTOB M OCHOBAHH, TPAHMI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX IMO3HABATENIbHBIX 33/1a4 U CPEJICTB JIJISl UX TIOCTHXKCHUS;

-11eJIeyCTPEMIIEHHOCTD B MIOMCKaX U MPUHITUU PEILICHUH,
CO00pa3UTEIbHOCTh U UHTYHUIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX
MpeICTaBICHHI; CIOCOOHOCTh BOCIIPUHUMATh KPacoTy U TApMOHHIO
MUDa;

* npeomemHole:
-c(hopMHUPOBAHHOCTH MPECTABICHUI O MaTeMaTHKE KaK YacTH
MHUPOBOH KYJIBTYPbl U MECTE MATEMAaTUKHU B COBPEMEHHOMN
[UBHJIN3AIMH, CIIOCO0aX ONMUCAHMSA SBJICHUN pealbHOTO MUpPa Ha
MaTEMAaTHUYECKOM SI3BIKE;
-C()OPMUPOBAHHOCTD MPEICTABICHUN O MATEMATUYECKUX MOHATHIX
KaK Ba)XKHEUIINX MaTEMaTHUYECKUX MOJIEINSIX, TTO3BOJISIOLINX
OINKCHIBATh U U3y4aTh pa3HbIE MPOLIECCHI U SABJICHUS; TOHUMaHUE
BO3MOYKHOCTH aKCUOMATUYECKOTO MOCTPOEHUSI MATEMAaTUYECKUX
TEOPUH;
-BJIaJIEHUE METONAMM JOKA3aTENIbCTB U aITOPUTMOB PELICHHUS,
YMEHHE UX IPUMEHSATH, IPOBOJIUTH 10Ka3aTEIbHbIE PACCYKICHUS B
XOJI€ pelIeHUs 3a/1a4;
-BJIaJICHUE CTaHJAPTHBIMU IPUEMaMU PEIICHUS PallMOHAIbHBIX U
UPPaLOHAIbHBIX, I0KA3aTEIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPamMM, B TOM UUCIIE
JUIS TIOMCKA IYTH PEIICHUS U WUTIOCTPALUK PELICHNs YPaBHEHUN U
HEPABEHCTB;
-c(hopMHUPOBAHHOCTH MPEICTABIECHUI 00 OCHOBHBIX MOHATHUAX
MaTEeMaTUYECKOI0 aHAJIN3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM
XapaKTepu30BaTh OBeeHUE (QYHKIMH, UCIIOJIb30BaHHE
IIOJIyYE€HHBIX 3HAHUH JJIS ONIUCAHUA U aHAJIN3a PEATIbHBIX
3aBHCHUMOCTEI;
-BJIaJICHUE OCHOBHBIMU MOHATUSAMH O IJIOCKUX U
MIPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYPaX, UX OCHOBHBIX
cBOIcTBax; cOPMUPOBAHHOCTh YMEHUS PACIIO3HABATH
reoMeTpruecKue (GUrypsl Ha YEpTEXKax, MOJIENIAX U B PeaTbHOM
MUpe; IPUMEHEHUE U3YUEHHBIX CBONCTB F€OMETPUUYECKUX QUTYp U
(bopMmyn Ui pelieHus FTeOMETPUUECKUX 3a]1a4 U 3a/1a4 ¢
IPAKTUYECKUM COJIEP KAHUEM;
-c(pOpMUPOBAHHOCTH MPECTABJICHUH O MPOLECCAX U SBICHUSAX,

JIPYTUMHU MaTepUaIaMHU.

4. toroBag arrectanus B
(dbopMe TUCHMEHHOTO
JK3aMeHa.
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MMEIOIINX BEPOSTHOCTHBIN XapaKTEP, CTATUCTUYECKHUX
3aKOHOMEPHOCTSX B PEAIBHOM MHUPE, OCHOBHBIX TOHITHIX
3JIEMEHTAapHOU TEOPHH BEPOATHOCTEN; YMEHUN HAXOIUTh U
OLIEHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITHIA B IPOCTEHIIINX
MIPAKTUYECKUX CUTYaLUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITydaiHbIX
BEJINYUH;

-BJIa/ICHHE HABBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX
[IporpamMM IpH pelIeHUN 33/1a4.

®opMbI M METO/IbI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB 00y4eHusl 0 001MM KOMIeTeHIHSIM

OcHOBHBIE MOKA3aTeJIH pe3yabTaToB

(I)OpM])I U METOAbI

PesyabTaTtsl KOHTPOJIS
(ocBoeHHBIE 001IIME MOATOTOBKH
KOMTIIETEHIIMH)
OK 1. [ToHnMaTh CyIIHOCTH U JemoHCTpanus HHTEpEca K Oyymien Murepnperanus

COLMAJIbHYIO 3HAUUMOCTh CBOEH
Oynayuieit mpodeccuu, IposBIATh
K HE yCTOHUMBBIN UHTEpPEC

crnenuaiabHocTh. ITonoxurenbHas
JIUHAMUKA PE3YJIbTATOB y4eOHOM
JIeATEIHLHOCTH.

pe3yJIbTaTOB HAOJIIOICHHUN 32
o0ydaromumcs B mporiecce
OCBOCHHS 00pa30BaTEIFHON
IIPOrPaMMBI.

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JeSITEIHHOCTD,
BBIOMPATh TUIIOBBIE METOABI U
CIIOCOOBI BBITIOJTHEHHS
npodeccrnoHabHBIX 331134,
OLIeHHBAaTh UX (P eKTHBHOCTD U
Ka4ecTBO

Bri6op n npuMeHeHne METOI0B 1
CIOCOOOB PELICHHSI TOCTABICHHBIX
y4eOHBIX 3a7ay.

CBOEBpEeMEHHOCTD CAaun
MPAKTHYECKUX U CAMOCTOSITENIbHBIX
pabor.

CoOTBETCTBHE BBITOTHCHHBIX 3aTaHUI
YCIIOBUSIM U PEKOMEHIAIUSIM TI0 HX
BBITIOJTHEHHIO.

OueHka pe3y/IbTaTHBHOCTH
paboThI 0Oydaromerocs npu
BBIIIOJIHCHHH
WHMBUIyaJIbHBIX 33/1aHUH.

OK 3. IIpuHuMaTh peleHus B
CTaH/apTHBIX ¥ HECTAaHJAPTHBIX
CUTYaIMsIX M HECTH 33 HUX
OTBETCTBEHHOCTb

Penenne nocTaBneHHbBIX CTaHAAPTHBIX
Y HECTaH/IapTHHIX YU4eOHBIX 3a1ad.
IIposiBiIeHHE OTBETCTBEHHOCTH 3a
pe3yabpTaTh CBOEH pabOTHI.

OueHka pe3ynbTaTHBHOCTH

paboThI 0Oy4Jaromerocs npu
BBITIOJIHEHUH TIPAKTUYECKUX
Y MHIVBUAYAIBHBIX  3aHATHH

OK 4. OcymiecTBiTh TOUCK U
UCIIONB30BaHKe HH(OpMaIny,
HeoOxoauMoi 1iist 3 HeKTUBHOTO
BBITIOJTHEHHSI PO eCCHOHANIBHBIX
3ama4, TpoQecCHOHANEHOTO U
JMYHOCTHOTO PAa3BUTHSL.

Haxoxnenwne, ananms u
WCTIOJIh30BaHUE HH(POPMAIINN IS

3 HEKTHBHOTO PEIICHUS
MOCTaBJICHHBIX 3ajad,

PO eCCHOHATHHOTO U THIYHOCTHOTO
pa3BUTHIL.

CooTBeTCTBHE COCTABICHMUSI 3aIIpoca U
HalJJIeHHOH 110 3anpocy HH(popManuu
Ha OUIMATILHBIX CalTax 1o
MIOCTaBJICHHBIM 3a/1a4aM.

OrneHka MpaKTHIeCcKOH
JIeSTEIIbHOCTHU, BBIMOIHECHHSI
VHJIMBUAYaIbHBIX 3aaHUM,
pedepaToB ¢
HCTIOJIb30BAHUEM
Pa3IUYHBIX HCTOYHUKOB
uH(popManum.

OK S. lcnonb3oBaTh
MH(pOpPMaNOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOIOTUH
B IpO(heCCUOHATTBLHOI
JIeSITEJIbHOCTH.

[IpumMeHeHe KOMIBIOTEPHBIX
HABBIKOB; BBIOOP KOMIIBIOTEPHOMN
MPOrpaMMbI B COOTBETCTBUH C
peliaeMoil yueOHOH 3a1adei.

Ouenka 3¢ deKTuBHOCTH
paboTsI 00ydarommxcs ¢
MIPUKJIATHBIM IPOrPAMMHBIM
o0ecre4yeHreM.

OK 6. PaboTaTh B KOJIJICKTUBE U
KoMaH[Ie, 3P EKTUBHO O0IIAThCS
C KOJUIETaMH, PYKOBOJICTBOM,
MOTPEOUTEIISIMH.

YcenemHocTs IpUMEHEHUS
KOMMYHHUKAaTHBHBIX CIIOCOOHOCTEH Ha
npakTHKe (YyMeHHe paboTaTh B MaJIbIX
TPYIIax).

CobmtoneHne HOpM JIeT0BOH
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Orenka 3¢ heKTHBHOCTH
paboThI 00yJArOIIIXCS B
KOMaHie.




KYJBTYpPbI: PEYEBOU 3TUKET;
KOHCTPYKTUBHOE COTPYJTHUYECTBO.

OK 7. bpatb Ha cebs
OTBETCTBEHHOCTH 3a paboTy
YJICHOB KOMaH/IbI
(MOAYMHEHHBIX ), Pe3yIIbTaT
BBINTOJIHEHUS 3aJaHUH

[Tonnmanwue oOmieit 1enm;
MPUMEHEHHUE HABBIKOB KOMaH/IHOU
paboThI; UCIIOJIB30BAHNE
KOHCTPYKTHUBHBIX CIIOCOOOB OOIICHUS
C KOJIJIETaMH, PYKOBOJICTBOM,
KIIMCHTaMU.

DKcnepTHOe HaOMI0ACHNHE U
OLICHKA HA MPAKTHYECKUX
3aHATUAX.

OK 8. CamocTosiTenpHO
OTIPEeIeTISITh 3a/1a41

PO ECCHOHATBHOTO U
JIUYHOCTHOT'O Pa3BHUTHS,
3aHUMATHCS CAaMOOOPa30BAHUEM,
OCO3HAHHO MIAHUPOBATH
TIOBBIILICHUC KBaHI/I(bI/IKaHI/II/I

IposiBrienue uHTEpEca K 00yUEeHUIO;
HCIIOJIb30BaHKE 3HAHUM Ha PAKTHKE;
OIpe/IeNICHUE 3a/1a4 CBOETO
po(heCCHOHATBHOTO M JINYHOCTHOTO
Pa3BUTHS; IUTAHKPOBAHUE CBOETO
o0OyJeHMS.

VYuacTue B CCMHUHapax,
JAUCITyTax,
MOPOU3BOACTBCHHBIX UTPAX U
T.O.

OK 9. OpueHTHpOBATECS B
YCIOBUSIX YaCTOW CMEHBI
TEXHOJIOTUH B
npodeccrnoHaNbHOM
JESATEILHOCTH

Bnagenue coBpeMEHHOH cuTyalueil B
pa3nuuHbIX chepax

OueHka BIaJeHUsA
COBPEMEHHOH cUTyalHe.
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