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Pa6ouas nporpaMma y4eOHOI AMCIMIUINHBI pa3paboTaHa Ha 0CHOBE PeepalbHOr0 rocy/1apCTBEHHOIO
obpasoarenbHoro crangapra (manee — @OI'OC) N0  CHENMAILHOCTH CPEIHEro  NPO(ECCHOHATBLHOrO
obpazosanus 44.02.05 KoppekuioHHas Nejaroruka B HayajibHOM 00pa3soBaHUM, YTBEPXK/ICHHOIO IPUKA30M
Munncrepera 06pasosanus u Hayku Poccuiickoit ®eeparin ot 13.13.2018 r. Ne 183 u B cOOTBETCTBUH €
«PeKOMEHIalMAMH 110 OpPraHM3allMi I[OJYYeHHUs! CcpejHero oduiero oOpaszoBaHMs B IpejesiaXx OCBOCHMS
06pa3oBaTe/IbHBIX TPOrpaMM cpejHero mpodeccHoHanbHoro obpasosanus Ha 6ase OCHOBHOro 0O0MIEro
obpazoBanusi ¢ yd4eToM TpeGoBaHMil (elepalbHBIX TOCY/IaPCTBEHHBIX 00pa3oBaTEbHBIX CTAHIAPTOB U
ToTy4aeMoii TIpoecCn WM CIEMATBHOCTH CPEIHEr0 MPOPECCHOHATLHOIO 00pa30BaHNs» U MPUMEPHBIMU
nporpaMMaMu  0611€00Pa30BATENbHBIX  YUCOHBIX JMCLMILIMH Ul NPOGECcCHOHANBHBIX 00pa3oBaTe/bHbIX
opraumzaimii, o106pennbix Hayuno-meromuueckum cosetoM llenTpa mnpogeccroHanbHOro 0GpazoBaHms
DIrAY «®UPO» (ITpotokon Ne 2 ot 26.03. 2015 r.) M peKOMEH/IOBAHHBIX U pealn3allii MPOrpamMMbl
[OJrOTOBKM crielmanuctos cpeadero 3seHa CITO nHa 6ase ocHOBHOro obuiero o0pasoBaHus C MOJy4CHHEM
cpezHero oomero oopa3oBaHus.

Opranmsaims-pazpadotunk: I'TIOAY AO «AMypCKuUil NEAArornyecKuii KoJuie o
Pa3paboTumnku:
Cyxopykosa C.O., nperno/iapareb
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[Tporokos Ne 1 ot «26» aBrycra 2, I
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1. MOACHUTEJIBHAS 3AITUCKA
[IporpamMma o0OmieoOpa3oBaTenbHON y4eOHOU aucnurinHbl «Maremaruka: anrebpa ©  Hadana
MaTEeMaTHYeCKOro aHaiu3a; TreoMeTrpusi» (mamee — MaTemaTtuka») mpeIHa3HayeHa JUIs W3Y4YCHHUS
MaTeMaTHKU B TpodecCHOHANBHBIX  oOpaszoBaTenbHbIX  opranusanusx  CIIO,  peamu3yromux
o0pa3oBaTeNpHy0 MpPOrpamMMy CpenHero oOmiero oOpa3oBaHHMs B Ipelaeiax OCBOCHUS  IPOrPaMMBI
MOJITOTOBKH CIICIIUAIUCTOB CPEJHEro 3B€Ha Ha ©0a3e OCHOBHOTO OOIIEr0 OO0pa3oBaHMA IPU IOJITOTOBKE
KBIM(ULIUPOBAHHBIX Pa00UUX, CIYXKAIIUX U CIIELIUATUCTOB CPEIHErO 3BEHA.

[Iporpamma pa3pabotana ©Ha ocHoBe TpeboBanmii DI'OC cpemnero o0mero oOpa3oOBaHHUS,
NpEeIbsABISEMBIX K  CTPYKType, COIEpKaHHI0O U  pe3ylibTaTaM OCBOCHHUS  Y4eOHOM  JHCHUIUIMHBI
«MareMaTika», M B COOTBETCTBUM C PeKoMeHJalusMH 10 OpraHu3alMy MOJYYEHHUS CPEAHEro OOIIero
o0Opa3oBaHMs B Mpejiesiax OCBOCHHUS 00pa30BaTeIbHBIX MPOrpaMM CpeaHEro NpodecCHoHaIbHOro 00pa3oBaHus
Ha 0a3e OCHOBHOro oOmero oOpa3oBaHUS C Yy4eTOoM TpeOoBaHMM (enepabHBIX TOCYAapCTBEHHBIX
o0pa3oBaTeNbHBIX  CTAaHIAPTOB M MOJy4aeMod mpodeccur WM CIEUUAIbHOCTH  CPEAHETrO
npodeccuoHaIbHOrO  oOpa3zoBanusa (muchkMo JlemapraMeHTa TOCYAapCTBEHHOW TOJIMTUKA B cepe
oAroToBKH pabounx kaapos u JIITIO Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Copnepxanne mporpamMMmbl «MaTeMaTHKa» HalpaBIeHO Ha JOCTIKEHHE CIETYIOLINX IeNeH:

- obecrieueHus: CPOPMUPOBAHHOCTU MPEICTABICHUN O COLHUANBHBIX, KYJIbTYPHBIX U HCTOPUUYECKUX (PaKTOpax
CTaHOBJICHUS] MAaTEMATHKH;

- obecrieyeHus: chOPMHUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMATHUECKOTO MBIIUICHHUS;

- obecrieyeHus C(HOPMUPOBAHHOCTH YMEHUH NPUMEHSTH IOJyYCHHbIC 3HAHUS MPH PEIICHUH Pa3THIHBIX
3azauy;

- obecrieueHust cHOPMUPOBAHHOCTH TIPEJICTABICHUI O MaTEMAaTUKE KaK YacTH OOIICUEIOBEUECKOW KYJIbTYPBI,
YHHUBEPCAIbHOM SI3bIKE€ HAayKH, TO3BOJIAIOIIEM OMKUCHIBATH U U3y4YaTh peabHbIE MPOIECCHI U SBJICHUS.

B nporpammy BKIIIOUEHO COJepKaHKE, HalpaBleHHOE HA (OPMHUPOBAHHE Y CTYACHTOB KOMIIETCHIINH,
HeoOxouMBbIX i kauecTBeHHOTO ocBoeHus [ITICC3 Ha 6a3ze 0cHOBHOTO 001Iero 0o0pa3oBaHusl C OTyUYEHUEM
cpeaHero o0mero o0pa3oBaHUsl  — MPOrpamMMbl IMOATOTOBKH KBAJTU(HUIIMPOBAHHBIX pabOuMX, CITyKaIllHX,
MporpaMMbl MOATOTOBKH crnernuanuctoB cpeanero 3ena (IIIIKPC, ITICC3).

[Iporpamma yueOHON aucuuIUIMHBL «MaTteMaTHKay SBISETCS OCHOBOM Ui pa3pabOTKH  paboumx
mporpaMM, B KOTOpPBIX  MpodeccuoHallbHbIE O00pa3oBaTelbHBIE  OpraHU3allid,  PeaTu3yIoIIHe
o0pa3oBaTeNbHYI0 MPOTpaMMy cpeHero obmiero oopasoanmst B mpenenax ocBoenus IIIICC3 CIIO na
6a3e OCHOBHOr0 00IIero o0pa3oBaHMs, YTOYHSIOT COAEp)KaHue ydeOHOro MaTepuania, Mmociae0BaTeIbHOCTb
ero W3y4YeHHs, pachpeelieHrne y4eOHBIX 4JacoB, TEMAaTHKy pedepaTroB, BHABI CaMOCTOSTEIBHBIX padoT,
YUUTBIBasl CreU(UKY TpOrpaMM MOJATOTOBKHM KBaTU(UIIMPOBAHHBIX PAa0OUYMX, CIYXKAIIUX U CHEIHAIHNCTOB
CpeIHEero 3BeHa, OCBAaMBAEMOM MPO(YECCHH WIIH CTIEIUAIIEHOCTH.

[IporpaMMa  MOXET  HCHOJB30BAaThCS  APYTUMU  NPOQPECCHOHATBHBIMU 00pa30BaTEIbHBIMU
OpraHu3alMsIMHU, pPEATH3YIOIUMH 00pa30BaTENbHYIO MPOTpaMMy CpeAHero oobmero oOpa3oBaHus B
npenenax ocBoeHusi ocHoBHou [TIICC3 CIIO na 6a3e ocHoBHOTO 061Iero obpazosanus (IIITKPC, ITIICC3).



2. IACIIOPT PABOYEM ITPOT'PAMMBI YYUEFHOM JACIHUITIINHBI
MaremaTuka: ajredpa u Ha4aJia MaTeMaTHYECKOT0 aHAJIN3a, TeOMeTPHs

2.1. ObdaacTs NIpuMeHeHUs padoyeil MporpaMMsl

PaGouass mporpamma yueOHOW AMCHUILTMHBI «Maremartuka: anreOpa ¥ Hayala MaTeMaTHYECKOTO aHaJN3a;
TEOMETPHUSD) SIBJIAETCS YaCThIO IPOrpaMMBbl OATOTOBKH CHELUAIIMCTOB cpeHero 38eHa B cooTBercTBur ¢ ®I'OC no
cnenuanbHocTu (cnenuanbHocTsM) CIIO

44.02.05 KoppekioHHas Tie1aroruka B HaualbHOM 00pa30BaHUY,

Pabouas mporpamma y4eOHOM TUCITUIUTMHBI MOKET OBITh UCTIOJIB30BaHA TMPHU MPOPECCHOHATBHON TOATOTOBKE
0 CHENAIBHOCTH:

44.02.05 KoppekioHHas Tie1aroruka B HaualbHOM 00pa30BaHHH,

2.2. MecTo y4eOHO# TUCHMILIUHBI B CTPYKTYpe MPOrpaMMbl NOATOTOBKHU CHELHATNCTOB CPe/IHEro 3BeHa:

VYuebnas mucuuruinHa «MaTeMaTHka: anreOpa W Hadajaa MaTeMaTUYeCKOTO aHalH3a; TeOMETPUS SIBIISETCS
yueOHBIM TMpEeAMETOM 00s3aTeNIbHOM mpeaMeTHol obnactu «Marematuka u uHpopmatukay DPI'OC cpennero
obmiero oOpazoBanus. B mpodeccnoHanbHbIXx 00pa30BaTENbHBIX OPraHU3ALMUAX, PEATU3YIOMNUX 00pa30BaTEeNbHYIO
nmporpamMmy cpeaHero oomero ooOpasoBanus B mnpezenax ocBoenust [IIICC3 CIIO na 6a3e OCHOBHOTO 00IIEro
obOpasoBanwsl, yaeOHas quciuIuinHa «MaTeMaTruka» u3yvaercs B o0Iieo0Opa3oBaTeIbHOM IHKIEC y4eOHOTO IIaHa
[MIICC3 CIIO na 6a3e OCHOBHOTO OOIIETr0 0Opa3oBaHUS ¢ MOJMydeHHEeM cpemHero oobmero oopasoBanus (ITTTKPC,
[IICC3).

B yueOnpix  mmanax  [IIIKPC, IIIICC3 yueOHas paucuuiuinHa «MareMmatuka: anreOpa W Hadvaia
MaTeMaTHYECKOTO aHalu3a; TeOMETpPHUs BXOAUT B COCTaB OOMMX 0O0IIe00pa3oBaTEeIbHBIX yYEOHBIX TUCIMIUIMH,
(dbopMUpyeMBIX U3 00s3aTeNIbHBIX MpeaMeTHbIX obnacteir @I'OC cpegHero obiiero oopazoBaHus, s Ipodeccuit
CIIO nnu cnenumansHoctelt CI1O cooTBeTcTBYIOMIETO PO MPOhecCHOHATHFHOTO 00pa30BaHMS.

23. Hean um 3agaum y4eOHOHl JMCHUIVIMHBI — Tpe0OBaHUS K pe3yJbTATAM OCBOeHUsI Y4eOHOil
AUCUHUILTHHBI:

OcBoeHre conepkaHusi y4deOHOW AMCUHUIUTUHBI «MaTteMaThkay 00eCleYnBaeT IOCTHIKCHUE CTYyIECHTaMHU
CJICAYIOIINX PE3YIbTAaTOB:

JIMYHOCTHBIX:

- c(OpMHUPOBAHHOCTh MPEJCTABICHUH O MaTeMaTHKe KaK YHUBEPCAIbHOM S3bIKE HAYKH, CPE/ICTBE
MOJICIIMPOBAHHUS SBJICHUI U MPOIIECCOB, 00 HIESX U METOJaX MaTEMaTHKH;

- TOHMMaHWE 3HAYUMOCTH MAaTeMaTHKH MJIs HayYHO-TEXHHYECKOrO Iporpecca, c(OpPMHUPOBAHHOCTH
OTHOUICHHS K MaTeMaThKe KaK K 4YacTh OOILICYEeNIOBEUeCKOW KyJIbTYyphl Yepe3 3HAKOMCTBO C HUCTOpHUEH
pa3BUTHS MAaTEMAaTHKH, YBOJIOIIMEH MAaTEMAaTUICCKUX UICH;

- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, TMPOCTPAHCTBEHHOIO BOOOPaKEHHS, aJrOPUTMUYECKON KYJIbTYPBI,
KPUTUYHOCTH MBIIIICHUSI HAa YpPOBHE, HEOOXOAMMOM s Oyaymiedl mpodecCHOHANBHON AEATeIbHOCTH, s
MPOJOHKEHUs 00pa30BaHMs U CaMOOOPa30BaHUS;

- OBJIAZICHHE MATCMATUYCCKUMHU 3HAHUSMH M YMCHHUSIMH, HCOOXOIUMBIMH B TIOBCEIHCBHON IKH3HH, JUIS
OCBOCHHUSI CMEKHBIX €CTECTBCHHOHAYUYHBIX JAMCIUILIUH U JUCHHUIUIMH MPOPECCHOHATBHOTO LUKIIA, IS TOTYyUCHHS
oOpa3zoBaHus B 00JacTsX, HE TPeOYIOIUX YIIyOJlIeHHONH MaTeMaTHu4eCKOi MOIrOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCIIE CAMOOOpPA30BaHMIO, HA MPOTSDKEHHM BCEH
KM3HM;  CO3HATEJIbHOE  OTHOIIEHHWE K HENPEepPHIBHOMY  OOpa30BaHMIO  KaK  YCIOBHIO  YCHEIIHOW
npodecCHOHaIbHON M 0OLIECTBEHHOH IS TETbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTENBHOW, TBOPYECKOH W OTBETCTBEHHOH NESATEIBHOCTH;

- TOTOBHOCTh K KOJUICKTMBHOW pa0oTe, COTPYIHUYECTBY CO CBEPCTHHKaMH B  00pa30BaTelIbHOM,
OOIIECTBEHHO TIOJIE3HOH, Y4eOHO-MCCIIeI0BATEIbCKOM, IIPOSKTHOM M IPYIHX BUAAX JEITEIBHOCTH;

- OTHOUICHHE K TPO(PECCHOHAIBLHOW IEATCIPHOCTH KaK BO3MOXKHOCTH Yy4YacTHsi B  PCIICHHH JIMYHBIX,
OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOMEHAIIMOHAIBHBIX TTPOOIIEM;

MeTanpeIMeTHbIX:

- YMEHHE CaMOCTOSATENHLHO OIPENCNATh LEeNH JEATSIbHOCTH W COCTaBIATh IUIAHBI  JIESTEIBHOCTH;
CaMOCTOSITETILHO ~ OCYIIECTBJISITh, KOHTPOJIMPOBATh H  KOPPEKTUPOBATh JCSATEIBHOCTh; HCIIOJIB30BaTh BCE
BO3MOXKHBIE PECYpPChl Ul JOCTHIKCHHSI TOCTABJICHHBIX LEJIed M pealn3alliy IJIAHOB JeSITeIbHOCTH; BEIOUPATH
YCIICIIHbIC CTPATETHH B PA3ITUYHBIX CUTYAIHX;

- YMEHHE MPOJYKTUBHO OOINATHCS M B3aUMO/ICHCTBOBAThH B MPOLIECCE COBMECTHOM JESTENBHOCTH, YYUTHIBATH
MO3HIIMU JIPYTUX YYaCTHUKOB JCSTEIBHOCTH, 3(Q(HEKTUBHO pa3pemiaTb KOHPIUKTHL;

- BJaJICHMEC HABBIKAMH TI03HABATCIbHOW, Y4EeOHO-HCCICIOBATEIBCKONH M MPOEKTHOW  JCSTEIbHOCTH,
HaBBIKAMH  pa3peliCHUs] MPOOJIEM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTCIBLHOMY TIOUCKY METO/OB
pellieHHs TPAKTUYECKUX 337124, MPUMEHCHUIO PA3IMUHBIX METOI0B MTO3HAHUSI,



- TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSTEIBHOH HH(OPMAIMOHHO-TIO3HABATEIBHON JEsTEIbHOCTH,
BKJIIOYass YMEHHE OpPUEHTHUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HMH(OpManmuy, KpPUTHUYECKU OLEHUBAaTh U
UHTEPIPETUPOBATh UH(OPMALIHIO, TIOITY4AEMYIO U3 Pa3IMUHBIX HCTOYHUKOB;

- BJIAJICHUE SI3BIKOBBIMM CpEJACTBAMHM — YMEHHUE SICHO, JIOTMYHO U TOYHO H3JaraTb CBOIO TOUKY 3pEHM,
HCIIOJIb30BaTh aJICKBaTHBIE S3bIKOBBIE CPEJCTBA;

- BJAJICHME HaBbIKAMHM TMO3HABATEIIbHOM peduieKCMM Kak OCO3HaHHUs COBepLIaeMbIX JCHCTBHIA U
MBICIIUTENIBHBIX  MPOLIECCOB, HUX PE3yJbTaTOB M OCHOBAaHWI, TpaHMI] CBOETO 3HAHWS M HE3HAHUS, HOBBIX
MI03HABATEJIbHBIX 3a/1a4 U CPEACTB UX JTOCTHIKEHUS;

- [EJICYCTPEMJICHHOCTh B TIOMCKaX W MPUHATHH PEIIEeHHH, COOOPa3UTENbHOCTh M HMHTYWIUS, Pa3BUTOCTD
MIPOCTPAHCTBEHHBIX MPEACTaBICHHI; CIOCOOHOCTH BOCTIPUHUMATH KPAaCOTy M TAPMOHHUIO MHUPA;

npeAMeTHbIX:

- c()OpMHPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKe KaKk 4YacTH MUPOBOH KyJIbTyppl MU O MECTe
MaTeMaTUKd B COBPEMEHHOH LMBWIM3ALMM, O CIOCO0AaX OIMCAHMS Ha MaTeMaTU4eCKOM S3bIKE SBICHUMN
peanbHOro MUpa;

- ¢()OpMHPOBAHHOCTh MPEJCTABICHUNA O MAaTeMaTHYECKHX MOHATUAX KaK O BaXXHEHIIMX MaTeMaTHYeCKUX
MOJIEJIIX, IO3BOJIIOLIMX OINUCHIBATh M M3Y4aTb pa3Hble IPOLECChl M SIBICHHS; MOHMMAaHUE BO3MOXHOCTU
AKCHOMAaTUYECKOI'0 IMOCTPOCHUSI MaTEMaTHYECKUX TEOPUH;

- BJIQJICHME METOJaMHU JI0Ka3aTelNbCTB W QJITOPUTMOB DELIEHUS, YMEHHE HX MPUMEHSTb, IPOBOIUTH
JIOKa3aTeNIbHbIE PACCYKIEHUS B XOJ€ pEeLICHUs 3aJay;

- BJAQJCHUE CTAHJAPTHBIMU NpUEMAMHU PEIICHUS palUOHAIbHBIX M HUPPALMOHAJIBHBIX, IOKA3aTENIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUECKHUX YPaBHEHHUI U HEPABEHCTB, UX CUCTEM; UCIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX
IpOrpaMM, B TOM YHCIIE Ul IOMCKAa IIyTH PELIeHHMs M WUIIOCTPAllUU pelleHHs ypaBHEHUI U HEpAaBEHCTB;

- cOPMHMPOBAHHOCTh MPEJICTABICHUH 00 OCHOBHBIX MOHATHUAX MaTEeMaTHYECKOro aHajIu3a U UX CBOWCTBAX,
BJIaJICHHE YMEHUEM XapaKTepU30BaTh MOBeACHUE (DYHKIMH, MCHOIb30BAHUE IOJYYEHHBIX 3HAHMU JUIS ONUCAHMA
Y aHaJIU3a peasibHbIX 3aBUCHMOCTEMH;

- BJIQJICHUE OCHOBHBIMHU HNOHATHAMU O IJIOCKUX U IIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYypaX, UX OCHOBHBIX
CBOWCTBax; C(OPMHPOBAHHOCTh yYMEHHs pAcHO3HaBaTh Ha 4YepTeXax, MOACNIX M B pPEATbHOM MHUpE
reoMeTpHUYeCKUe (PUTyphl; MPUMEHEHHE H3YYCHHBIX CBOMCTB TeOMETpUYecKuxX Guryp u GopMmyI sl peLIeHus
reOMETPUUYECKUX 3a/1a4 U 33]a4 C IPAKTHYECKUM COAECPKAHUEM;

- cOPMHPOBAHHOCTh MPEACTABICHUNH O TMpOLEccax M SBJICHUAX, UIMEIOIIMX BEPOSTHOCTHBIM XapakTep, O
CTaTHCTUYECKMX  3aKOHOMEPHOCTSIX B pEaJlbHOM MHUpPE, 00 OCHOBHBIX MOHATHAX JJIEMEHTAapHOH Teopuu
BEPOSTHOCTEH; yMEHUH HAaxXOIUTh U OLIEHUBATb BEPOATHOCTH HACTYIUIEHUS COOBITHH B NPOCTEHIIMX
MPAKTUYECKUX CUTYaIUAX U OCHOBHbIE XapaKTEePUCTUKHU CITyYailHbIX BEJINYMH;

- BJIaJICHHE HaBBIKAMH HCIIOJIb30BaHHUSA TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPH PELICHUN 3a/1a4.

Ilepeyenn (popMHUpyeMbIX KOMIIETCHIUI:

O6mue xommerenimn (OK)

OK.01. BeiOupath crnocoObl pemeHus 3afad MpopecCHOHATIBHON ESITeNbHOCTH INPUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM.

OK.02. OcyuiecTBiATh MOKWCK, aHAJIU3 U UHTEPIPETALUI0 MHPOPMALUK, HEOOXOIUMOM ISl BBIOJHEHUS
3a7a4 Npo(eCcCUOHANBHON AEATEIbHOCTH.

OK.03. ITnanupoBaTh U peanu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATIBHOE U TMYHOCTHOE Pa3BUTHE.

OK.04. PabGoTtaTh B KOJUIEKTHBE U KOMaH/e, 3((HEKTUBHO B3aUMOJICHCTBOBATD C KOJIJIETaMH, PYKOBOJICTBOM,
KIIMEHTaMH.

OK.05. OcymecTBiATh yCTHYI0 M INMCbMEHHYK0 KOMMYHHKALIMIO HAa TOCYAAPCTBEHHOM SI3BIKE C Y4E€TOM
0CO0EHHOCTEN COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK.06. IIposiBnsATh rpaKJaHCKO-MATPUOTUYECKYIO MO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE TOBEICHHUE Ha
OCHOBE TPAJMIIMOHHBIX OOIIEUEIIOBEUECKUX IIEHHOCTEH.

OK.07. ConelicTBOBaTh COXpaHEHHIO OKpYXKAIOLIEeH cpeibl, pecypcocoepekennto, 3pHeKTUBHO AEHCTBOBATh
B YPE3BbIYAIHBIX CUTYyalLUsX.

OK.08. HMcnonb3oBaTh cpeacTBa (PU3MUECKOH KyJbTYpbl OISl COXPAHEHHMs] U YKPEIJIEHUS 310POBbS B
nporecce  Mpo(ecCHOHAIBHOW — AEATENBHOCTH M MOJAEPKAaHUS  HEOOXOJUMOIro  YpPOBHS — (DU3HUECKOU
HOJTrOTOBJIEHHOCTH.

OK.10. ITonp3oBaThcs MpohecCHOHATBFHON TOKYMEHTALMEeH Ha TrOCyITapCTBEHHOM U MHOCTPAHHOM SI3BIKAX.

OK.11. Hcnonp3oBare 3HaHHS 1O (UHAHCOBON TPAMOTHOCTH, IUIAHHPOBATH NPEANPHHUMATEIHCKYIO
JesITeNbHOCTD B IpodeccHoHanbHOHU cdepe.

2.4. PexoMeHIyeMOe KOJIMYECTBO YACOB HA OCBOeHHeE padoueii mporpaMMbl y4eOHOH AUCHMIJIMHbBI:

MaKCHUMaJIbHOHM y4eOHoil Harpy3ku oOyuatomerocst 170 yacos, B ToM uucie:

o0s13aTenbHON ayIUTOPHON yueOHO# Harpy3ku oOy4aromierocs 156 yacos;
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3. CTPYKTYPA ¥ COJAEPKAHUE YYEFHOM JUCIHUATLIMHBI
3.1. O6beM yueOHOI TMCHUTIIMHBI M BBl YUeOHOH padoThl

Bup yueOHoit padoTbl Oobvem uacos
MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 170
Oo6s13aTesIbHAsI ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 156
B TOM YHCIIE!
MPAKTUYECKHE 3aHATUS 136
JEKIUU 20
Koncynbranun 4

IIpomexyTouHas arrectanus B hopMe IK3ameHa




3.2. TemaTuyeckuii NJIaH U coJep:KaHue yueOHOU oucyunaunvt «Mamemamuka: areeopa u Hawania

mamemamudecKkoco anailu3a, ceomempusi)

HaumeHoBaHHe
pa3aesioB U TeM

Coaepsxanue y4eOHOro MaTepuaJia, 1ad0paTopHble M MPAKTHYECKHE
padoThl, caMocTosITeIbLHAS PadoTa 00yUyalnuxcs, KypcoBasi padot
(mpoexT)

O0Bem
4acoB

YpoBeHb
0CBOEHHS

1

2

3

4

BBeaenune

Tema 1.1.
BBenenue B
CTepPeoMeTPHUI0

Cojaepixanue yueOHOr0 MaTepuaJia

MareMaTrka B HayKe, TEXHUKE, SKOHOMHUKE, THPOPMAIIMOHHBIX TEXHOJIOTHIX
U TPaKTUYEeCKOW nesTenbHocTU. llenu u 3amaun u3ydeHuss MaTeMaTHKH TPU
ocsoenuu cnenuansHocteit CIIO.

1L.AJITEBPA

Tema 1.1
Pa3Butne
MOHSATHSA O YHCJIE

Conep:xaHue yueOHOr0 MaTepHaJia

Ilenmsie m pannoHaNbHBIE Ywcla. JlelicTBUTENbHBIE dnca. [IpubmmkeHHbIe
BhIUKclieHud. KoMIiekcHbIe unca.

IIpakTHyecKue 3aHATHS

Apudmerndeckne IeHCTBUS HAJ YACTaMHU

HaxoxxmeHne mNpuUOMMKEHHBIX 3HAYCHWH BEITWYMH M IOTPEITHOCTEH

BBIYHMCIICHHH (a0COMOTHON M OTHOCUTEIBHOI)

CpaBHEHHE YHCIOBBIX BBIPAXKEHHIH.

Tema 1.2
KopHu, crenenu
H JIOTapu(pMBbI

Conep:xanue yueOHOro MaTepuaJia

Kophau u crenenu. KopHu HaTypanbHOW CTENEHU M3 YMCIA U UX CBOICTBA.
CreneHn ¢ palMOHAJBHBIMU IIOKa3aTeNsIMM, WX cBoicTBa. CreneHu c
JeHCTBUTEIBHBIMU TIOKa3aTensiMu. CBOMCTBAa CTENEHHM C JeHCTBUTEIBHBIM
MTOKa3aTeNIEM.

Jlorapudm. Jlorapudm umcna. OcHOBHOe norapu(MHUYECKOe TOXKIECTBO.
Hecaruunsie u HarypanbHble Jorapudmel. [lpaBunma  neifctBuii ¢
norapudmamu. [lepexon Kk HOBOMY OCHOBAaHUIO.
[IpeobpazoBanue anredpandecKux BBIPKECHHIA.
palMoOHANbHBIX,  HPPALMOHANBHBIX  CTENEHHBIX,
JorapupMUIECKUX BBIPRKESHHH.

[IpeobpazoBanue
IIOKa3aTCJIbHbBIX u

IlpakTH4yecKue 3aHATHS

Brruncienune u CpaBHCHUC KOpHeﬁ. Brimonnenne PacuCTOB C paAKAJIAMH.

PemeHne nppalioOHaJIBHBIX YPABHEHUM.

HaxoxaeHue 3HaueHul CTeneHe ¢ pallOHaJIbHbIMU MOKa3aTeNSIMU.

CpaBHEHHE CTETICHEH.

ITpeoOpa3oBanus BEIPaKEHUH, COJIEPKALIUX CTEICHU.

Penrenne nmokasaTeabHBIX ypaBHeHHﬁ.

Haxosxaenue 3Ha4eHuil Joraprdma 1o nporu3BoJILHOMY OCHOBaHHUIO.

ITepexoa OT OAHOTO OCHOBAHHUA K APYrOMY.

Beolunciienne u cpaBHeHHE JOTapu(MOB.

JlorapudmupoBaHue ¥ MOTEHUIXPOBAHUE BHIPAKCHHH.

HpPI6J'H/I)KeHHBIe BbIYUCJICHUS U PCHICHUA MPUKIIAJAHBIX 3a4a4.

Penrenne norapuMUUECKUX ypaBHEHHH.

NP R|RRINP PRk

NINININININININININININ

KonTpoabhas padora

Kophu, crenenu u norapumsl

2. OCHOBBbI TPUTOHOMETPUU

Tema 2.1
OcHOBHBIE
MOHATHSA
TPUTOHOMETPHH

Conep:xanue yueOHOro MaTepuaJa

16

Panuannas mepa yriia. Bpamarensnoe npuxenue. CUHYC, KOCUHYC, TAHI'€HC
Y KOTaHI'€HC YHCa.

®opmynsl  npuBeneHus. DopMyisl
@opMyIbl IOJIOBUHHOTO YIJIA.
[IpeobpazoBane CyMMBI TPUTOHOMETPHUECKUX (QYHKIMN B TIPOU3BEJICHUE U
Npou3BelleHUs B CyMMy. BripaxkeHue TpuroHoMeTpuueckux GyHKLIUI depe3
TAHT'€HC MTOJIOBUHHOTO apryMEHTA.

cinoxeHus. DopMyisl  yJIBOCHHS

IIpocreiimue TPUTOHOMETPUYECKHE YpPaBHECHHUS. [Ipocreiimue
TPUTOHOMETPUYECKUE HEPABEHCTBA.

OOpatHple  TpUrOHOMETpUYECKHME (QYHKUMH. ApPKCHHYC, apKKOCHHYC,
ApPKTaHI€HC.
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IIpakTHYecKkHue 3aHATHSA

PagmanHbIN METOJ] M3MEPEHUS YTIIOB BpalllEeHUsI M CBA3b C IPaJlyCHOM Mepoi. 2 2
OCHOBHBIE  TPUTOHOMETPUYECKHUE TOXKIECTBA, (DOPMYIBI  CIIOKEHMS, 2 2
YIIBOCHUS
[TpeoOpa3oBaHmre CyMMBI TPHTOHOMETPUUECKUX (DYHKLMI B MPOU3BEICHHE 1 2
IIpeobpa3oBanue Mpou3BeIeHUS] TPUTOHOMETPHUIECKUX (DYHKITHI B CYMMY 1 2
[Ipocreiiiiye TPUrOHOMETPHUYCCKUE YPABHEHHS 2 2
[IpocTeiiine TPUTOHOMETPHUECKUE HEPABESHCTBA. 2 2
OOpatHble  TpUTOHOMETpHUYECKHE (DYHKIMH: apKCHHYC, apKKOCHHYC, 2 2
ApKTaHIeHC.
KoutpoabHasi padoTta
OCHOBHBIC ITOHATHSI TPUTOHOMETPHH 2 3
3. DYHKIIMU, UX CBOMCTBA U TPA®UKU
Tema 3.1 Coaeprxanue yueOHOro MaTepuaJia 14

DYHKIUH OO6macTe oOmpeneNneHnss W MHOXKECTBO 3HadeHWH; rpaduk (yHKIUH, 1 2
noctpoenue rpagpukoB QyHKIHH, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOaMHU.
CpoiicTBa ¢GhyHKIMH: MOHOTOHHOCTS, YETHOCTD, HEYETHOCTb,
OTPaHUYEHHOCTD, MEPUOJUYHOCTD. [IpOMEXyTKH BO3pacTaHHUs U YOBIBaHMS,
HauOoJblllee W HAaUMEHBIIEE 3HAYCHUS, TOUKH dKCTpemyMma. ['padudeckas
uHTepnperanys. [IpuMepbl (YHKIMOHAIBHBIX 3aBUCHUMOCTEH B pealbHBIX
nporeccax M SBICHUSX. ApudmeTnueckue omnepanud Hajd (QYHKIHSIMU.
Crnoxnas ¢pyHaknus (kommosuius). [loasiTre o HenpepsIBHOCTH (HYHKITHH.
Oo6patnabie pyHkmmu. O0IacTh ONpenereHns U 00IacTh 3HAYSHU 00paTHOM
¢ynkuun. ['paduk oOpatHON QyHKIHH.
CreneHHble, IOKa3aTeNbHbIC, JOTapU(PMUUECKUEe U TPUTOHOMETPUUECKUE
¢ysxum. OOpaTHBIE TPUTOHOMETpHYECKUE (PYHKIINH.
OnpeJenenus GYHKIHIA, UX CBOMCTBA U TPaUKH.
IMpakTHyeckue 3aHATHS
ITpumeps! 3aBUCHUMOCTEIl MEXIY NMEPEMEHHBIMHU B PeajbHBIX INpoleccax U3 1 2
CMEXHBIX AucIuIuinH. OnpenencHue GyHKITAHN.
[TocTpoeHue u ureHne rpaguKoB YHKIHIA. 1 2
HccnenoBanue GhyHKIIMH. 1 2
CBoiicTBa JUHEWHOHN, KBaJpaTUYHOW, KYCOYHO-TMHEMHONW u ApoOHO — 1 2
TUHEHHOH QyHKINH.
HemnpepriBHbIe 1 niepuoandeckue QyHKINN. 1 2
CoiicTBa 1 rpadyiKi CHHYCa, KOCHHYCA, TAHTE€HCa M KOTAHTEHCA. 1 2
Obparnbie QyHKIMH u uX rpadukn. OOpaTHbE TPUTOHOMETPUYECKUE 1 2
(GYHKITIH.
[IpeobpazoBanus rpaduka GyHKINH. 1 2
["apMoHmYecKkre KonedaHusl. 1 2
[Tpuknagapie 3a/1a4u. 1 2
IToka3zarenbHble, JorapupMUUECKHE, TPUTOHOMETPUYECKUE YPaBHEHHS U 1 2
HEpaBEHCTBA.
KonTpoabhas padora
OYHKITUH 2 3

4. HAYAJIA MATEMATHYECKOI'O AHAJIU3A
Tema 4.1 Coaeprxanue y4eOHOro MaTepuaJia 16

MMocaenoBarenbn | [TocnenoBarenpHocTd. CrocoObl  3agaHUsg M CBOWMCTBA — YHCIOBBIX 2 2

ocTw, nocienoBatenpHocTeld.  [loHsTHE O  Tpexpene  MOCIENOBAaTENHHOCTH.

NPOU3BOAHASA CytmiecTBOBaHUE TIpeiesia MOHOTOHHOM OTPaHHMYEHHOM MOCIIC0BATEIIBHOCTH.
CyMmMupoBaHue MOCJIE0BATEILHOCTEH. Beckoneuno yObIBaro1as
reoMeTpruecKas POTPECccHsi U ee CyMMa.
[poussognas. [lonsartue o mpomsBomHOW (yHKIMHU, €€ TeoMeTpHYECKHU U 1 2

¢u3nuecKkuii CcMbICI. YpaBHEHHE KacarelbHOW K rpaduky (yHKOUH.
[IpousBogHBIE CyMMBI, pa3HOCTH, MPOM3BEeNEHUs, dacTHOro. IIponsBoaHbie
OCHOBHBIX JJIEMEHTapHBIX (QyHKIUH. [IpuMeHeHHWE TPOM3BOJAHON K
uccleToBaHnio QYHKIUH 1 mocTpoeHuto rpagukos. [IpousBoaHbie 0OpaTHON
(GYHKUIMH 1 KOMITO3ULIWH (PyHKIHU.

[TpuMepbl MCHONB30BaHMS TPOM3BOJAHON JUIS HAXOXKICHUS HAWIYYIIEero
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peleHys B MPUKIAAHBIX 331a4ax. Bropas npousBoaHas, €€ reoMeTprHueCKHi
u ¢usnueckuil cmbicn. HaxokaeHume CKOpOCTH Ui Ipolecca, 3aJaHHOTO
bopmynoii u rpadukoMm.

IIpakTHYecKkue 3aHATHSA

Yucnosas IOCIICA0BATCIIBHOCTD, CIIOCOOBI ee 3aJaHus, BBIYHMCICHUSA YJICHOB
IIOCJICAOBATCIIBHOCTH.

N

[Ipenesn nociie0BaTEILHOCTH.

BeckoHeuHO yObIBaIOIAs TeOMETPHYECKAst TPOTPECCHSL.

HpOI/I3BOI[Ha$I, MEXaHUYECKUN 1 FeOMCTpI/I‘lCCKI/Iﬁ CMBICJI HpOHSBOI{HOﬁ.

YpaBHEHHE KacaTeIbHOM B 00IEM BHJE.

IIpaBuma wu dopmynsr  mauddepenpoBanms,
3JIEMEHTAPHBIX (DYHKITHIA.

Tabnuma TPOU3BOIHBIX

N[RN[R~

NININININ

HCCJ’ICILOB&HI/IG (1)yHKI_II/II/I C IOMOIIBIO HpOI/I3BOI[HOI\/'L

[EEN

N

HaxoxxneHne HauOOINBINEro, HAMMEHBINETO 3HAYCHHS W OKCTPEMAalbHBIX
3HAYCHUH (PYHKITHH.

KonTpoabnas pabora

IlocnemoBaTeabHOCTD U Impou3BogHasd

5. MHTEI'PAJI 1 EI'O IPUMEHEHUE

Tema 5.1
IlepBooOGpa3nas
U HHTErpaji

Copep:xaHue y4eOHOro MaTepuaja

IlepBooOpa3nas u mHTerpan. [IpuMeHeHue ompeneneHHOT0 WMHTErpajia st
HaxXOXACHUS IUIOIAAN KpUBOJMHENHON Tpaneuun. Popmyna HeroToHa-
JleitOnuma. [Ipumeps! mprMeHEHHUs] HHTErpaia B (PU3HKE U TEOMETPHUH.

IIpakTHyecKue 3aHATHS

WHTerpan u nepBoodpasHas.

N

N

Teopema Hrtorona-JleiiOnuna.

N

N

[TpuMeHeHne HHTErpaia K BHIYUCICHUIO PU3MUYECKUX BEIMYHH U IIOMIaAeH

Koutposabhas pabora

ITepBooOpa3Has ¥ HHTErpal

6. YPABHEHUSA U HEPABEHCTBA

Tema 6.1
YpaBHenus u
CHCTEMBbI
YPaBHEHUI,
Hepagencrna,
Hcnosb3oBanue
CBOWCTB U
rpagukos
¢yHkuuii npu
pelieHuu
YPaBHEHUIl U
HepaBeHCTB

Conep:xanue yueOHOro MarepuaJa

14

YpaBHeHuss M cuCTeMbl ypaBHEHHMH. PalMOHaJIbHBIE, HpPAaLMOHAJIbHBIC,
MOKA3aTENBHBIE U TPUTOHOMETPUUYECKUE YPABHEHNS U CHCTEMBI.
PaBHOCHIIBHOCTB ypaBHEHUII, HEPABEHCTB, CHCTEM.

OcHOBHBIE TIpHEMBI UX pelleHHs (pa3lioKeHHWE Ha MHOXKUTENH, BBEJCHHE
HOBBIX HEU3BECTHBIX, IMOJICTAHOBKA, TPaQUUECKHA METON).

HepaBenctBa. PanuoHanbHble, HWppalUOHANbHBIE, MOKAa3aTEIbHBIE U
TPUTOHOMETpUYECKHEe HepaBeHCTBA. (OCHOBHBIE TPUEMBI HMX PEIICHHUS.
Hcnonb3oBanue CBOWCTB U rpaduKoB QpyHKIMI TPU pellieHHHA ypaBHEHUH 1
HepaBeHCTB. MeToz nuHTepBasios. M3o00pakenue Ha

KOOpI{HHaTHOﬁ IJIOCKOCTHU MHOXECCTBA pemeHHﬁ ypaBHeHI/Iﬁ " HCPABCHCTB C
JABYMS IICPEMCHHBIMU U UX CUCTCM.

HpaKaneCKne SAHATUSA

Kophu ypaBHeHUi.

PaBHOCHJIBHOCTh YpaBHEHUH.

[TpeobOpazoBaHue ypaBHEHHH.

OcCHOBHBIE PHEMBI PEIICHNS] YPAaBHEHH.

PeuieHne cucrteM ypaBHEHHH.

Hcnonb3oBaHue cBOMCTB U rpad)uKOB (QYHKIMHA I PELICHUS! YPaBHEHUH U
HEPABEHCTB.

NIWEFELINN|F

NINININININ

KonTpoabhas padora

YpaBHEHHUsI U HEPABEHCTBA

=

7. KOMBUHATOPUKA, CTATUCTHKA U TEOPUSA BEPOATHOCTEHN

Tema 7.1
DJIeMeHTbI
KOMOUHATOPUKHU

Conep:xanue yueOHOr0 MaTepuaJia

10

OcHOBHBIE TIOHATHS KOMOMHAaTOPMKH. 3ajaud Ha TMOJCYET YHCIia
pa3MenieHnii, TMepecTaHOBOK, couyeTaHWid. Pemenwe 3amad Ha mepedop
BapranTtoB. @opmymna OwnHoma HproToHa. CBoiicTBa OHMHOMHHAIBHBIX
ko3¢ umentos. Tpeyronpuuk [lackans.

1

HpaKTuquKne 3AHATUSA

Hcropusi pa3BuTHsi KOMOWHATOPUKH, TEOPHH BEPOSITHOCTEH M CTATUCTHKH U
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HX pOJib B PA3JIMIHBIX c@epax YeJIOBCUCCKOI KHU3HCACATCIHbHOCTH.

[IpaBuita KOMOMHATOPHUKH. 2 2
PemieHre KOMOMHATOPHBIX 3a/1a4. 2 2
Pasmemnienus, coueTanusi U NEPECTaHOBKH. 2 2
bunom Herorona u tpeyronsnuk Ilackans. 2 2
TIpuknagHeie 3a1a4u.
Tema 7.2 Conep:xaHue yueOHOr0 MaTepHaJa 10
DJIeMeHTBI CoObiTHE, BEpOATHOCTH COOBITHS, CJIOXKECHHE M YMHOKEHHE BEPOSTHOCTEH. 1 2
TeopuM [lonsiTe 0 HE3aBUCHUMOCTH COOBITHH. J[MCKpeTHas ciydaiiHas BEJUYMHA,
BEPOSAAITHOCTEH, 3aKOH €€ pachpeneneHus. YWCIOBBIE XapaKTePUCTUKH IHUCKPETHOH
DJIeMeHTBI ciTy4aiiHO¥ BenmuuHbL. [loHATHE 0 3aKOHE OONBIINX YHCEIL.
Maremaru4decko | [IpencraBnenve OaHHBIX (TaONMLBI, TUarpaMmbl, rpadUKd), TeHepalbHas
H CTATHCTHKHU COBOKYITHOCTh, BBIOOpKa, cpeaHee apudmerndeckoe, meauana. [lonstue o
3aa4ax MaTeMaTH4eCKON CTaTUCTHUKH.
Pemenne mpakTHUeCKUX 3a/1a4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOMIOB.
IIpakTHyecKue 3aHATHS
Knaccuueckoe onpeneneHue BEpOsITHOCTH, CBOMCTBA BEPOSTHOCTEN, TeopeMa 3 2
0 CyMME BEpOSTHOCTEH.
Brruucnenne BepositHocTel. [Ipukiaaneie 3aqaun. 2 2
[IpencraBienue 4ncioBbIX AaHHbIX. [IpuknaaHbie 3aga4u. 2 2
KonTpoabhas pabora
DJIEMEHThI TEOPUH BEPOSTHOCTEH U MaTEMaTUYECKON CTATUCTUKHU 2 3
8. TEOMETPUSA
Tema 8.1 Conep:xanue yueOHOro MarepuaJa 14
IIpsimbie H | B3auMHOe pacnonoxeHue JIByX IpsIMBIX B NMPOCTpaHcTBe. llapainensHocTs 1 2
IVIOCKOCTH B | mpsamMoit U miockoctu. [lapamnensHocTh mockocTel. IlepnenauKyaspHOCTb
IPOCTPAHCTBE IpsAMOM U TIOCKOCTH. IleprneHIuKysp 1 HAKJIOHHAs. YTOJI MEXAY MPsIMOM 1
IJIOCKOCThbIO.  JIByrpaHHbld  yroi.  Yroia  MexAy  IUIOCKOCTSMH.
IlepnenaAuKyIJIApHOCTD IBYX IUIOCKOCTEM.
I'eomerprdeckre npeoOpa3oBaHusl MPOCTPAHCTBA: MapayIeNbHBIN IEPEHOC,
CUMMETPHUS OTHOCUTENIBHO MJIOCKOCTH.
[MapannensHOe mpOEKTHpOBaHUE. [[10Wadb OpMOSOHANLHOU NPOEKYULU.
N300paxkeHre NpOCTPaHCTBEHHBIX (UTYP.
IIpakTH4yecKue 3aHATHS
IIpu3HaKU B3aMMHOIO PACIIOIOKEHUS NPSIMBIX. YTOJI MEXKIY IPSIMBIMHU. 1 2
B3anmHoe pacnosiokeHue npsMbIX U TJIOCKOCTEH. 1 2
IlepneHauKyJIssp ¥ HAKJIOHHAs K INIOCKOCTH. 1 2
Yroa Mexay IpsAMOil U INIOCKOCTBIO. 1 2
Teopemsl 0 B3aHMHOM PacloIOKEHHH IPSIMOH H INIOCKOCTH. 1 2
Teopema 0 Tpex mepreHIuKYIIsIpax. 2 2
IIpu3HaKU ¥ CBOWCTBA NNAPAJUIEIbHBIX U NEPIEHIUKYISIPHBIX INIOCKOCTEH. 1 2
PaccrostHue OT TOUKM A0 INIOCKOCTH, OT MPSAMOU JI0 TUNIOCKOCTH, PACCTOSTHUE 1 2
MEXy MIIOCKOCTSIMH, MEX/Ty CKPEIIMBAIOIINMH IPSMBIMH, MEXKTY
MPOM3BOJIBHBIMU (DUTYpaMU B MPOCTPAHCTBE.
[TapannensHOe NPOEKTUPOBAHME M €ro cBoiicTBa. Teopema O TUIOWIAIA 1 2
OpPTOTOHATBHON MPOEKIMH MHOTOYT OJIbHHKA.
BsanMHoe pacnonokeHne NpOCTPaHCTBEHHBIX GUryp. 1 2
KonTpoabhas padora
[IpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE 2 3
Tema 8.2 Conep:xanue yueOHOro MaTepuaJa 14
MHuororpanHuks | MHOrorpaHHHKH 2 2
H Kpyrible Teaa, | BepmunHsl, pedpa, rpaHd MHOTOTpaHHHUKa. Pa3zBepTka. MHOTOrpaHHBIE YIIIbL.
HN3mepenus B | Bemmykiele MHOTOrpaHHWKH. Teopema Oiinepa. Ilpusma. Ilpsmas u
reoMeTpuu HakinoHHas mnpu3Mma. IlpaBwibHas mnpusma. Ilapamenenunen. Kyo®.

IImpamuna. IlpaBunbHas mnupamuaa. YcedeHHas nUpaMuaa. TeTpaszap.
CummMmeTpun B Kybe, B mapauienenumnese, B npusMe u nupamuae. CedeHus
Kyba, mpm3Mbl u nupaMmuasl. lIpeacraBierne 0 MPaBHIIBHBIX
MHOTOTpaHHUKaX (TeTpasap, Ky0, OKTa’ap, NOoJAeKa’dAp U HKOCAIAP).

TeJsia ¥ TOBEPXHOCTH BpallleHHUA
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Humuaap u koHyc. YceueHHbI KoHyc. OcHOBaHHWe, BBICOTa, OOKOBas
IIOBEPXHOCTh, OOpasywomas, pa3eprka. OceBble CEUEHUS U CEUCHUS
NapaJuIeIbHbIE OCHOBAHMIO.

ap u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.

WN3mepeHus B reomeTpuu

O6bem u ero n3mepenne. MaTerpansHast Gpopmyna o0bema.

®opmynel o0beMa Kyba, TPSMOYTOJbHOTO MapaiiefienuIiea, MPU3MBI,
munuHapa. PopMynsl o0bemMa mupaMpaa U KoHyca. DopMmynbl IuIomIanu
MOBEPXHOCTEW LMIMHApPa U KoHyca. DopMmynbl o0bema IIapa M IUIOLIAIU
cepsl.

[Mono6ue Ten. OTHOIIEHUS MJIOMIAACH MOBEPXHOCTEH M 0OBEMOB TTOAOOHBIX
TeJL.

IIpakTH4yeckue 3aHATUSA

[Mpaktuueckass paborta: Pasnuudble  BUABI ~ MHOTOTpaHHMKOB.  Mx 2 2

n300paKeHusl.

IIpaktraeckas padora: CedeHns, pa3BepTKH MHOTOT'PAaHHHUKOB. 1 2

IIpaktudeckas padora: I110111a/1b TOBEPXHOCTH. 2 2

[Tpaktuueckas pabora: Buapl ciMMeTpuii B MPOCTPaHCTBE. 1 2

[Tpaktuueckas pabora: CUMMETpHs TeJl BpallleHHs: 1 MHOTOTPAaHHUKOB. 2 2

[TpakTrueckas padora: BeraucneHnue momaaei 1 00beMOB. 2 2

KonTpoabHas pa6ora

MHOrorpaHHUKU ¥ KPYIJIbIE TEIa, H3MEPEHUS B TCOMETPHHU 2 3

Tema 8.3 Conep:xanue yueOHOro MaTrepuaJa 14

Koopaunarel u | [IpsiMoyrosbHas (1ekapToBa) CHCTEMa KOOPAUHAT B mpocTpaHcTBe. Dopmyra 2 2
BEKTOPbI paccTosHUST MEXIY IBYMsS TOYKaMH. YpaBHEHUS c(epbl, IUIOCKOCTH H

IPSIMOiA.

Bextopsl. Monyne BekTopa. PaBencTtBo BekTopoB. CroOXeHHE BEKTOPOB.

VYMHOXEHUE BEKTOpAa Ha 4ucio. PasokeHue BEKTOpa IO HANPABICHUSM.

VYron mexnay nByMsa BekTopamu. [Ipoekuus BexkTtopa Ha ock. KoopauHatel

BekTopa. CKalsipHOE MPOU3BEICHUE BEKTOPOB.

Hcnonp3oBanue KOOpAWHAT U BEKTOPOB IIpU PCHICHUHN MATCMATHYCCKHUX U

NPUKJIaIHBIX 337a4.

IIpakTHyecKue 3aHATHS

BexTtopsl. /[leiicTBusI ¢ BEKTOpamHu. 1 2

JlekapToBa cuctemMa KOOpJIMHAT B IPOCTPAHCTBE. 1 2

YpaBHEHHE OKPYKHOCTH, chepbl, INIOCKOCTH. 1 2

Paccrosiare MeXTy TOUKaMH. 1 2

JeiicTBust ¢ BEeKTOpaMu, 3aJaHHBIMU KOOpAMHATaMu. CKaJsipHOE 1 2

NpOU3BeJICHHE BEKTOPOB.

BekropHoe ypaBHEHHE TIPSMOH | TUIOCKOCTH. Vcmons30BaHue BEKTOPOB MPH 1 2

JIOKa3aTeJIbCTBE TEOPEM CTEPEOMETPHUH.

Koutpoabhas paGora

KoopanHatel ¥ BEKTOPEI 2 3

Koncynpranuu 4

HUTOro

170

14




4. YCJIOBUS PEAJIN3AIIMN YYEBHOM U CIHUILIVHBI
4.1. TpeOGoBaHUsI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHHI0
Peanunzanus nporpaMmsl AMCHUILUIMHBI TPEOYET HAIUYMSI y4eOHOro kaObuHeTta «MaTeMaTukmu».
Ob6opynoBanue yueOHOro KaOUHeTA:
- Paboune mecta o KoIu4ecTBy 00yUJaromuxcs;
- Pabouee mecTo npenogaBarens;
- JHocka;
- IIporpammuoe oOecnieueHune MpohecCUOHAIBLHOI0 Ha3HAYCHMS,
- VY4eOHO-MeTOIMUECKUN KOMILJIEKC 110 MPEeIMETY.
TexHuueckue cpencTBa 00ydeHus: MyJIbTUMEINIHAST YCTaHOBKA.

4.2. UudopmanuonHoe obecreyeHue 00ydeHust

Ilepeyensb pekoMeHAyeMbIX Y4eOHBIX U31aHUil, UHTepHET-pecypcoB, A0NOTHUTEIbHOM JIUTEPATyPhl
Jna cmyoenmoe:

1. I'yces, B.A. TI'eomerpusi: Yuebnoe nocodue mis CIIO / I'yces, B.A., Koxyxos U.b., IIpokodbses
A.A. - M: HOpaiit, 2019. — 280 c.

2. IlonoB, A.M. Nudopmaruka u marematuka: YueOHMK U mpaktukym s CIIO / Ilomos, A.M.,
CotnukoB B.H. - M: IOpaiit, 2019. — 128 c.

3. MypaBun I'.K. MaremaTtuka: anreOpa u Hayajia MaTeMaTHaeckoro anaimsa (yray6.) Kimace 10 kiracc
.yuebHuk —M.: JIPODA.- 318 c.

4. Mypasus ['.K. Maremaruka: anreOpa u Hadajia MaTeMaTiaeckoro anaimsa (yriny6.) Kiace 11 kirace
.yueObHuk —M.: JIPODA.- 318 c.

5. T'yceB, B.A. I'96 Maremaruka: anreOpa M Havaja MaTEeMaTHYECKOrO aHaJIU3a, T'C€OMETPHUSL.
I'eomerpust. 10 k1. : yued. Juisl oOpraHu3aiuii, OCyIIECTBISIIOINX 00pa30BaTeNbHYIO 1A TeNbHOCTh. ba3oBblil 1
yryonénnsiii yposuu / B.A. I'yces, A.I'. Py6un. — M. : Banacc. — 384 c.

6. I'yces, B.A. Matemaruka: anrebpa u Hayajga MaTeMaTHUYECKOro aHanu3a, reometpus. I'eomerpus. 11
KII. : y4eO0. JUisl OpraHu3alnii, OCyIIECTBISIONINX 00pa30BaTEIbHYIO ACATEIHHOCTh. ba3oBbIi U yriyOnéHHbIN
ypoBHH / B.A. I'yces, A.I'. PyOun. — M. : banacc. — 352 c.

/lna npenodasamenceii:

e OO0 oOpa3zoBanuu B Poccuiickoit ®denepanuu. Penepanbublii 3akoH Poccuiickoit denepanuu ot 29
nexadps 2012 r. Ne 273-03.

o depnepanbHblii TOCYJapCTBEHHBI 00pa3oBaTelbHBI CTAaHAAPT CpenHero (MOJHOro) oOIIero
oOpaszoBanus. YTB. [Ipukazom Munobpnayku Poccun ot 17 mast 2012 1. Ne 413.

e [Ipuxaz Munobpuayku Poccun ot 29 nexadbps 2014 r. Ne 1645 « O BHeceHMM M3MEHEHHI B MpUKa3
MunucrepcTBa oOpazoBaHust M Hayku Poccuiickoit @enepamun ot 17 mas 2012 r. Ne 413 «O6
yTBEPKACHUH (efepaibHOr0 rocyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAAapTa CpeIHEro (IOJIHOTO)
o0111ero 00pa3oBaHUs».

e PexoMeHJalMU MO OpPraHU3allMM IMOJYYEHHUs CpeaHero obmero oOpa3oBaHUS B Mpejaerax OCBOSHUS
00pa3oBaTeNbHBIX MPOTrPaMM CpEeTHET0 NMpo(ecCHoHaTbHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro
o0pa3oBaHHs ¢ y4eToM TpeboBaHMi (enepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U
nojryyaeMoil npodeccuu WiM CHelUaIbHOCTH CPEJHEro MpoecCHOHATBLHOrO 00pa3oBaHUs (ITUCHMO
JlemaprameHTa TOCyJapCTBEHHOM IOJWTUKM B cdepe MNOoAroToBku padbounx kaapo u IO
Muno6prayku Poccun ot 17.03.2015 Ne 06-259).

e bammakos, M.J1. Marematuka. 3agaunuk: yue0. nocodue, nepepaborannoe — M.: 2019.

bammakoB, M.M. Maremaruka. COopHUK 3aaad NpoMIbHOM HampaBleHHOCTH: yued. mocoOwue,

nepepadoranHoe. — M.: 2019.

Bammaxos, M.M. Maremaruka. Yueonux misg HITO u CITO. — M.: 2019.

boromonos u np. Marematuka. 3agauun ¢ pemenuem B 2x gactsax aiasa CI10 — M., 2019.

[TaBmouenko }0.B. u ap. Maremartuka. Yueonuk u npaktukym st CI10 — M.2019

TuxonoBa A.H u np. Maremaruka. YaeOHuk u npaktukym aiss CI1IO — M., 2019.
Hnmepnem-ucmounuku:

1) http://school-collection.edu.ru — DnexrponHbIit yuyeOHHK «Maremaruka B mKkone, XXI Bex»

2) http://fcior.edu.ru - wHpOpPMAIMOHHBIE, TPEHUPOBOYHBIE W KOHTPOJBHBIC MATEPUAIIBI.

3) www.school-collection.edu.ru — Enunas xosnekiuu [{ndpoBbix 00pa3oBaTebHBIX PECypCoB



5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEFHOM JIUCIIUILIAHBI
KoOHTpo/Ib M 0O11eHKa Pe3ylbTaTOB OCBOCHUS y4eOHOM NMCIUITIIMHBI OCYIIECTBISETCS MPETOaaBaTeIeM
B IIpOLIECCE MTPOBEACHUS IPAKTUYECKUX 3aHATHH U J1a00paTOPHBIX paboT, TECTUPOBAHUS, a TAKXKE BBIIIOJHEHUS
00y4aroIMMUCS MHINBHIYaIbHbBIX 33JJAHUH, IPOEKTOB, NCCIICJOBAHUM.

Conep:xanue
o0yuenust

Pe3yabTaThl 00yueHus
(XapaKTepUCTHKA OCHOBHBIX BU/IOB [eATeIbHOCTH
o0yvyaruuxces)

DopMBbI U METOAbI
KOHTPOJISI U OLIEHKHU
pe3yJabTATOB 00yUeHHus

Tema 1.1.
Bsenenne B
CTEPEOMETPHIO

Tema 1.1
Pa3Butue
TIOHATHSA O
qHCIIe

Tema 1.2
KopHun,
U
JorapuQmel

CTCIICHU

Tema 2.1
OCHOBHBIE
ITOHSTHS
TPUTOHOMETPUU

- O03HAaKOMJICHHE C POJBI0 MaTeMaTHKH B HayKe, TEXHUKE,
OKOHOMHUKE, HWHOOPMAIIMOHHBIX TEXHOJOTHIX M MPAKTUYCCKOU
JIeSITETIbHOCTH.

- O3HAKOMJICHHE C IEISMH U 3aJa4aMH U3YYCHUS MAaTEMAaTHKHU MPU
ocoenuu npodeccuii CI1O u crermansuocreii CI1O.

- BBITNIOJIHEHHE apHU(PMETHUECKUX JACUCTBHIA HAJ YUCIAMH, COYeTas
YCTHBIE ¥ MUCHbMEHHBIE TPUEMBI;

- HaXOXKJIeHHEe MPUOIMKEHHBIX 3HAUYCHUH BEJIMYMH H MOTPEITHOCTH
BbUMCIeHnd (abcomoTHAsT W OTHOCWTENbHAS); CPAaBHHUBATH
YHCJIOBBIC BBIPAXKCHUA,

-HaXOXJCHHE OMHOOK B TPeoOpa3’oBaHUAX ¥  BBIYUCICHUSIX
(oTHOCHTCS KO BCEM ITyHKTaM IPOTPaMMBI).

- O3HaKOMJICHHE C TIOHSTHUEM KOpHS N-U CTENEeHU, CBOMCTBAMU
PaauKajIoB U C MIPaBUIAMU CPAaBHEHHEM KOpPHEH.

- (opmynupoBaHue ONpEICIICHUS KOPHS W CBOMCTBa KOPHEH.
BriunciieHre U cpaBHMBAaHUE KOPHEW, N€JlaThb MPUKUJKY 3HAUCHHS
kopHs. [IpeoOpa3oBaHre YHCIOBHIX U OYKBEHHBIX BBIPOKEHUH,
COZIEepKAIINX PATUKAIIbL.

- BBINIOJIHCHHE PAcUeTOB MO (opMysiaM, COACPIKAIIMM PaJUKAaJIbI,
OCYIIECTBIISIST HEOOXOIMMBIE TIOJICTAHOBKH U TIPe00pa30BaHusI.

- ONpENEJCHUE PABHOCWIBHOCTU BBIPAXKEHUH C paJHKaIaMH.
Peuienue uppaiimoHanbHbIX ypaBHEHHUS.

- O3HAaKOMJICHHME C TIOHSATUEM CTE€NEHU C JACHCTBUTEIbHBIM
MOKa3aTelIeM.

- HaXOXKJIeHUE 3HAYEHUsI CTETNIeHH, WCIIONB3Ys P HEOOXOIMMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA

- QopmynmpoBaHHE CBOHCTB CTeleHEH. BhIunciieHue CTerneHu ¢
palMOHAIIBHBIM  MOKa3aTeleM, JelaTh NPUKUAKY 3HAuYCHUA
CTETIEHU, CPABHUBATH CTEIIEHU.

- mnpeoOpa3oBaHME YHUCIOBBIX U
CoZCpxKaIux CTCIICHU, MIPpUMCHSAA
II0KAa3aTeJIbHbIX YPABHEHUI.

- O3HAKOMJICHME C IIPUMEHEHHEM KOpHEH W CTEIeHed Ipu
BBIUMCIIEHHN CpPEAHHUX, @pPH JEICHUH OTpe3ka B  «30JI0TOM
ceueHuny. PemaTs MIPUKIIaJIHBIC 3a/Ia41 Ha «CJIOKHBIC ITPOLCHTHI.

- BBINIOJIHEHNE NMPeoOpa30BaHusl BEIPAKEHUH, TPUMEHSS (POPMYJIBI,
CBSI3aHHBIE CO CBOWCTBaMH CTENEHEN U JOrapu(MOB.

- OIIpeIeIICHUE obnacTu JIOIYyCTUMBIX 3HA4YECHHUI
jorapu()MUYECKOro BhIpaKeHusi. Perienue morapudMuyecKue
YPaBHEHHUSL.

OYKBEHHBIX
CBOJNCTBA.

BBIPAXKEHUH,
Pewenne

- U3y4eHHe PaJMaHHOTO METO/a U3MEPEHHUs YIJIOB BPAIICHHUA U HX
CBSI3b C TpalxycHol Mepoil. M300paxkeHue yrioB BpalleHHs Ha
OKPY’KHOCTH, COOTHOLIEHHE BEIMYUBI YTIIa C €70 PACTIONI0KEHUEM.

- (hopMyJIMpOBaHUE OIPEIEICHUs TPUTOHOMETPHUUSCKUX (DYHKIIUH
JUIs YIJIOB TIOBOPOTa W JJISl OCTPHIX YIJIOB MPSIMOYTOJBHOTO
TPEYroJbHUKA U OOBSCHEHUE UX B3aHUMOCBS3b.

- IpUMEHEHHE OCHOBHBIX TPHUTOHOMETPHUYECKHUX TOXKIECTBA IS

YcTHbIi (ppoHnTaNBHEIIT)
orpoc

[IpakTudeckue pabOTHI
YcTHBII (bpoHTaTLHBII)
orpoc

ITuceMenHsIit onpoc

TectupoBanue

YcTHbIH (dpoHTaNTBHBII)
oIpoc

ITuceMenHslit onpoc
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Tema 3.1
DOyHKIUU

BBIYUCIICHNSI 3HAYCHUH TPUTOHOMETPUYECKUX (YHKUHMHA 1O OXHOU
U3 HUX.

- UW3yYeHHE OCHOBHBIX (OPMYyJT TPUTOHOMETPUHU: (QOPMYIIBI
CIIOJKEHHUS, yIBOCHUS, npeoOpa3oBaHUs CYMMBI
TPUTOHOMETPUUECKUX (QYHKLMII B IPOU3BEICHUE U IPOU3BEACHUS B
CyMMy M  TNPUMEHATb  0PU  BBIUUCIEHUM  3HAYCHHUS
TPUTOHOMETPUYECKOTO BBIPAYKEHHS M YIIPOLICHUS €TO.

- pemieHne 1o (opmMynaM M IO TPUTOHOMETPUUYECKOMY KpYry
IPOCTEHIINE TPUTOHOMETPUUECKUE yPaBHEHUSI.

- IPUMEHEHUE OOIIMX METOJOB PELICHUs] YpaBHEHHH (TpUBeleHHE
K JHHEHHOMY, KBaJpaTHOMY, METOJ Pa3jOKeHUs HA MHOXXUTEIH,
3aMEHBl [EPEMEHHOI) MpH PELIEHUH TPUTOHOMETPUUIECKUX
YpaBHEHUH.

- MOCTPOCHUE Ha Kpyre peleHus MPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB.

- O3HAKOMJIGHHE C IOHATHEM OOpAaTHBIX TPUIOHOMETPHUYECKHX
GyHKIMIH,

- W3Y4YEHHUE OIpeaeNieHUs apKCUHyca, apKKOCHHYCa, apKTaHI'eHCa
yucna, QGOpMYIHpOBaTh WX, W300pakaTb Ha  EIUHUYHOU
OKPY>KHOCTH, IPUMEHSATH [IPU PELICHUN YPAaBHEHUN.

- O3HAKOMJICHHE C [IOHATHEM MEPEMEHHOW, NpUMepaMu
3aBUCUMOCTEH MEXAY NePEMEHHBIMH.

- O3HaKOMJICHHE C TOHATHEM Tpaduka, ompenerneHue
MPUHAUICKHOCT, TOYkH rpaduky ¢yHkmmn. Ilo  dopmyne
MpoCTeimell 3aBUCHMOCTH ONpeJelieHne BHA ee rpaduka.
Bripakenue mo ¢popmyie oJHy IepeMeHHYI0 uepe3 Apyrue.

- 03HAKOMJICHHE C MpUMEpaMu (YHKIUOHAIBLHBIX 3aBHCUMOCTEH B
PeabHBIX MPOLIECCAX U3 CMEXKHBIX AUCLUIIIHH.

- O3HAKOMJICHHME C JO0Ka3aTeJIbHBIMHU PACCYXICHUSIMH HEKOTOPBIX
CBOWCTB JIMHEWHOW W KBaApaTW4HOW (YHKUWH, MPOBOJUTH
WCCIIe/IOBaHNE JTHHEWHOW, KYCOYHO-IIMHEHHOH, TPOOHO — JTMHEHHOH
W KBaJpaTHYHON (yHKUUH, cTpouTh uX rpaduxu. [locrpoenne u
yreHue rpadukos GyHkuui. MccnepoBanne QyHKIHH.

- cocTaBlieHHE BHIOB (PYHKIMM MO JAHHOMY YCJIOBHIO, pelIaTh
3aJa4u Ha SKCTPEMYM.

- BBITNIOJIHEHHE TIpeoOpa3oBanus rpaduka QyHKIUH.

- W3y4YeHHE TOHITHE OOpaTHON (YHKIWU, ONpEeAeTCHHS BHIA U
rpadpuka oOpaTtHOW  (YHKIMHM, HaXOXKICHHE ee¢  00JacTh
ompezaeneHuss u o0nacTe 3HadeHWd. llpumeHeHwe cBoiicTBa
(GYHKIMIA TIpY MCCIIeI0OBAaHUN YPaBHEHUN W TIPU PEIICHUH 3a/1a4 Ha
AKCTPEMYM.

- 03HAKOMJICHUE C TIOHITHUEM CIOXKHOW (DYyHKIIHH.

- BBIYMCIICHUE 3HAueHWs (YHKIMM 10 3HAYCHHIO apryMEHTa.
OnpeneseHue MoJIOKEHUE TOYKH Ha TpaduKe 1Mo ee KOOpAUHATAM U
Ha000POT.

- WCIOJb30BaHUE CBOMCTBAa (DYHKUIMH Ui CpPaBHEHHs 3HAUYCHHUN
CTETeHeH 1 TorapuQmMoB.

- TOCTpOeHHME TpadUKOB CTEMEHHBIX W  JIOTapU(MHUUECKUX
byHKLU.

- peLICHHE MOKAa3aTeNbHBIX M JIOTapU(PMHUYECKUX YpaBHEHHSA U
HEPaBEHCTBA 10 U3BECTHBIM AJITOPUTMAaM.

- O3HAKOMJICHHE C IIOHSATUEM HENPEPBIBHOM NEPUOAMYECKON
¢byHkuuy, GOpMyIHPOBaTH CBOMCTBA CUHYCa M KOCHHYCA, CTPOUTH
uX TpaduKH.

- O3HAKOMJICHME C TIOHSATHEM TapMOHMYECKHX KojeOaHuil u

IIpakTrdeckue paboOThI
TectupoBanue
IIuceMenHsIit onpoc

[IpakTuaeckne paboThI
TectupoBanue
ITuceMenHsblit onpoc
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Tema 4.1
ITocnenoBaTenpH
OCTH,
MIPOU3BOTHAS

MpUMepaMy TaAPMOHUYECKHUX KOJNICOAHUN JJIsI OTMICAHUS MPOIECCOB
B (DU3MKE U APYTHX 00IACTIX 3HAHHS.

- 03HAKOMJICHUE C MOHATHEM Pa3phIBHON NEPUOINICCKON (DYHKIIHH,
(hopMyTUpOBaTH CBOMCTBA TaHTeHCA M KOTAHIEHCA, CTPOHUTH HX
rpaduKH.

- TpUMEHEeHHWe CBOWcTBa (YHKIHMHA [JIs1 CpPaBHEHHS 3HAYECHUH
TPUTOHOMETPUICCKUX (hyHKITHIA, VTS penieHus
TPUTOHOMETPUIECKIX YPAaBHEHHIA.

- OCTpoeHHe TpauKi OOPATHBIX TPUTOHOMETPHUYECKUX (PYHKIIHI
U OIIPENeNSITh MO rpad)uKaM UX CBOMCTBA.

- BBITIOJTHEHHE TIPeoOpa3oBaHue rpauKoB.

- O3HAKOMJIGHHE C TOHATHEM YHCIIOBOHM IOCIEI0BaTEILHOCTH,
crioco0aMu ee 3a7aHusl, BBIYUCICHUAMH €€ YJICHOB.

- 03HAKOMJICHHE C MOHATUEM IIpeiesia [10CIeI0BAaTeIbHOCTH.

- O3HaKOMJICHHE C BBIYHCIEHUEM CYMMBI OECKOHEYHOTO YHCIOBOTO
psna Ha TpUMepe BBIYMCICHUS CyMMBI OSCKOHEUHO YOBIBAIOIICH
T€OMETPUUYECKON IPOrPECCUN.

- peleHue 3aJa4d Ha TpUMeHeHne (GopMyIbl CyMMBI OECKOHEUHO
yOBIBaIOIIEH T€OMETPUIECKOM MTPOTPECCHH.

- 03HAKOMJICHHE C TOHSATUEM IIPOU3BOIHOM.

-  u3yueHue H  GOPMYJIMpOBaHHE €€ MEXaHWYeCKHH U
TE€OMETPUYCCKHI  CMBICH, H3YYUTh  aJITOPUTM  BBIYUCIICHHS
NPOM3BOAHON Ha NpPUMEPE BBIUMCICHUSI MIHOBEHHOW CKOPOCTH H
yTI0Boro K03 QuimenTa KacaTeIbHOH.

- COCTaBIISITh YpaBHEHUE KacaTeIbHOW B 00IIEM BUJIE.

- 3HaHUE mpaBwI TUPPEPESHIIUPOBAHUSL, TAOIUILY HPOU3BOIHBIX
AIIEMEHTApHBIX (YHKIHHA, TPUMEHATh s nuddepeHnnpoBaHus
(bYHKIUH, 47151 COCTABJICHUS YPAaBHEHHUS KacaTEIbHOM.

- U3y4YCHHE TEOPEMBI O CBSI3U CBOWCTB (DYHKIIMH M TPOHU3BOIHOM,
¢dbopMyIupoBaTh UX.

- uccuenoBanre QyHKINH, 3a1aHHOH GopMyoi.

- YCTaHOBJICHWE CBSI3U CBOWCTB (PYHKIMH W TPOHM3BOJAHOM MO HMX
rpadukam.

- IpUMEHEHHE MPOW3BOIHON JUIS pEeIleHHs 3a/1a4 Ha HAXOXIEHHE
HanOOJBIIETO, HAWMEHBIIET0 3HAYCHHS W Ha HaXOXKICHHE
JKCTpEMyMa.

- 03HaKOMJICHHE C TIOHITHEM WHTErpasia 1 epBooOpa3HOH.

- W3y4YeHHE TpaBWJa BBIYMCIEHHS MEPBOOOpa3HON M Teopemy
Herorona-Jleiiouuta.

- pelIeHne 3a7jauil Ha CBSA3b NEpBOOOpa3HON M €€ C MPOU3BOAHOM,
Ha BBIYMCIIEHHE TIEPBOOOPA3HOM 1Jist JaHHOH (PyHKIIHH.

- O3HAKOMJICHHE C TMPOCTEHIIMMHU CBEIEHUSIMH O KOPHSIX
anreOpanvyeckux  ypaBHEHWH, C TOHSATHAMH  HCCIICHOBaHMS
YPABHEHUI U CUCTEM YPABHEHUI.

- U3y4YEHHE TEOPUIO PABHOCWIBHOCTH YPaBHEHUN U €€ IPUMEHEHHE.
IloBTOpPHUTH 3amuch pelIeHHs CTAaHAAPTHBIX YPaBHEHHH, IPHUEMBI
npeoOpa3oBaHUsl ypaBHEHWH [UIsI CBEJNEHHWS K CTaHAAPTHOMY
YpaBHEHHUIO.

- pelleHHe palloHAJIbHbIE, HPPalMOHAIbHBIE, TOKa3aTeIbHBIE U
TPUTOHOMETPUYIECKIE YPAaBHEHUS U CHCTEMBI.

- HCTIONB30BAaHWE CBOMCTBa M Tpaduku (yHKIUN AN perieHus
ypaBHeHU. [I0BTOPUTH OCHOBHBIE IPHUEMBI PEIICHUSI CUCTEM.

- pelieHHe ypaBHEHUS, NMPUMEHSSI BCE NMpPUEMBI (pasioKeHHe Ha
MHOKWTENIM, BBEJEHHE HOBBIX HEW3BECTHBIX, IOJICTAHOBKA,
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Tema 5.1

IlepBooOpasnas u

HUHTCTpal

Tema 6.1
YpaBHEHUA U
CHCTEMBI
YpaBHEHU,
Hepasencraa,
Hcnonb3oBanue
CBOICTB
rpauKoB
dhyHKIUI TpU
peLeHnn
YpaBHEHUI

Y HEpaBEHCTB

Tema 7.1

u

rpauuecKuil MeToxm).

- pellicHHE CHCTeMbl YPaBHEHHA, MPUMEHSS PAa3IHYHbIC CIIOCOOBI.
O3HakoMJICHHE C OOIIMMM BONPOCAMH PEIICHUS HEPaBEHCTB U
UCIIOJIb30BaHUSI CBOMCTB W TpaduKOB (QYHKUUI TPH pEIICHUH
HEPaBEHCTB.

- pCIICHWEe HEepPaBEHCTBA W CHUCTEMbl HEPABEHCTB, MPUMEHSSI
pa3IryHbIC CIIOCOOHI.

- TOpUMEHEHHE  MaTeMaTHYeCKHe METOAbI Uil PELICHUs
COZIep)KATENBHBIX 33a7a4 W3 pa3jIMYHbIX O00NacTell HaykKd W
npakTHKd. MHTepnpeTupoBaTh pe3yabTaThl, YYUTHIBATh PEabHbIC
OTpaHUYCHHSI.

- M3Y4YUTHh MpaBHja KOMOMHATOPHUKHM W TNPUMEHATH NPH PEIICHUU
KOMOWHATOPHBIX 3a7ad.

- pematb KOMOWHATOpPHBIE 3amaddl METOAOM Iiepebopa W IO
IPaBUIIy YMHOKEHHUSL.

- O3HAKOMUTHCA C IOHATHUAMU KOM6I/IHaT0pI/IKI/I§ pasMCIICHHUAMU,
COYECTAaHWSIMA U TEpPecTaHOBKaMH U  GopMylamu JUid  UX
BBIYUCIICHHUS.

-  OOBSCHATP ¥ TPUMEHITH (OPMYNBI Ui  BBIYUCICHHS
pa3MeleHnH, IEPEeCTaHOBOK M COUETAHUH MTPH PEHICHUH 3aad.

- 03HAKOMUTHCS ¢ OmHOMOM HpioToHA U TpeyrompHuKOM [lackas.

- pemiaTh NPAaKTUYECKHE 3aJadd C HCIONb30BAaHUEM IOHSATHH M
NpaBuJI KOMOMHATOPHKH.

- M3YYHTh KJIACCHYECKOE OIPEACICHUE BEPOSITHOCTH, CBOICTBa
BEPOATHOCTH, TEOPEMY O CYMME BEPOSITHOCTEH.
- paccMOTpeTh MPUMEPHI BBIUUCIEHUS BEpoOsATHOCTEW. Pemars
3a/1a4¥l Ha BBIYUCIICHUE BEPOSITHOCTEH COOBITH.

- (GopMynupoBaTh ¥ TPHUBOAUTH JIOKAa3aTelbCTBA IMPU3HAKOB
B3aMMHOTO PAaCIOJIOKEHUS NPAMBIX U IUIOCKOCTEeH. Pacmo3HaBath
Ha dYepTexkax M MOJENAX pas3IM4Hble CIydaul B3aUMHOIO
PAaCIIOJIOKEHUST NPSIMBIX M IUIOCKOCTEH, apryMEHTHUPOBAaThb CBOM
CYXKICHUS.

- (opmynupoBate  ompeneneHus, NpPU3HAKK M CBOMCTBa
NapaJuleNbHbIX U NEPHECHIUKYISIPHBIX IUIOCKOCTEH, JBYTPaHHBIX U
JIMHEHHBIX YTJIOB.

- BBINOJIHATh IOCTPOEHHUS YIVIOB MEXIY MNPSAMBIMH, NPSIMOH U
IUIOCKOCTBIO, MEKIY IUIOCKOCTSIMHU IO OIHMCAHUIO U PACIIO3HABATH
MX Ha MOJEJISX.

- NPUMEHATh NPHU3HAKM W CBOMICTBAa PACIOJIOKEHUS NPAMBIX U
IUIOCKOCTEH MNpH pelleHuH 3anad. M3o0pakaTb Ha pHUCYHKax M
KOHCTPYHpOBaTh Ha MOJENAX IEPHEHAMKYJSIPbl U HAKJIOHHBIE K
IUIOCKOCTH, TPsSMbIE, MNapajuleibHbIE IUIOCKOCTH, YTJbl MEXAY
NPSMOM M IJIOCKOCTBIO 1 000CHOBBIBATH IIOCTPOCHHUE.

- pemware 3aJa4d Ha BBIYUCICHHE I'€OMETPUYECKUX BEIUYHH.
OnuceiBaTh paccTOSIHUE OT TOYKH A0 IJIOCKOCTH, OT MPAMOM 10
IJIOCKOCTH, MEXAY IUIOCKOCTSAMHU, MEXIY CKPELUBAIOIINMHU
OPSMBIMHU, MEXy IPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.

- (QopMmymupoBaTh H JIOKa3plBaTh OCHOBHBIE TEOPEMBI O
paccTosHUX (TEOpEMBI CYLIECTBOBAHUS, CBOMCTBA).

- n3o0pakaTb Ha dYeprexax M  MOJAEISIX PAcCTOSHUA U
00OCHOBBIBaTh CBOM CyXAeHWs. Omnpenenirb ©  BBIYUCIATH
paccrossHUSL B TpocTpaHcTBe. [IprMeHSTH QOPMYIIBI U TEOPEMBI
IJIaHUMETPHUM JUIs pELIeHUs 3a1ay.

- O3HAKOMUTBHCA € IOHITHEM NApAJIEIIBHOIO IPOCKTUPOBAHUS U
ero cpoictBamu.  PopMynHpOBAaTh  TEOpPEMY O ILIOMIANH

IIpakTrdeckue paboOThI

TectupoBanue
YcTHbIR (ppoHTaNTBHBIIT)
ompoc

IIuceMenHslit onpoc
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OIeMEHThI
KOMOWHATOPHUKH

Tema 7.2
D71eMEHTHI
TEOpUH
BEPOSITHOCTEH,
DJ1eMEHTHI
MaTeMaTHYeCKOMN
CTATUCTHUKH

Tema 8.1

IIpsimbie u

TUIOCKOCTH
B IIPOCTPAHCTBE

Tema 8.2
MHoOrorpaHHuKu
U

KpYTJIbIE TeNa,
MN3mepenus B
I'eomeTpun

OpPTOTOHAJBHON MPOEKIIMH MHOTOYTOJIbHUKA.

- IpPUMEHATh TEOPUIO M1 OOOCHOBAaHUS IOCTPOCHUH  H
BBIUMCIEHUH. APryMEHTHpPOBaTb CBOM CYXJIEHUS O B3aUMHOM
PAacIoNoKeHUH NPOCTPAHCTBEHHBIX QUTYP.

-  ONHUCBIBATb W  XApaKTEpU30BATh  Pa3IU4HbIE
MHOTOI'PaHHUKOB, IEPEUUCIIATH UX JIEMEHTHI U CBOMCTBA.
- m300pakaTb MHOTOTPAHHWKH ¥ BBHITIONHATH TIOCTPOEHHUS Ha
M300paKeHUSAX U HA MOJEIISIX MHOTOTPaHHHUKOB.

- BBIUMCHSATH JIUHEHHBIC 3JIEMEHTHI U YIIbl B MPOCTPAHCTBEHHBIX
KOH(UTYpaLUAX, apryMEHTUPOBATh CBOU CYXKICHUS.

- XapakTepu3oBaTb W  HW300pakaTh  CedYeHUs,
MHOTOT'PaHHUKOB, BBIYUCIISITH ILIOIIAU TTOBEPXHOCTEH.
- CTPOUTh TPOCTCUIINE CEUYCHHS Ky0a, NPU3MBI, ITHPAMHU/IBL
[IpumensTh (hakThl U CBEACHUS U3 TUTAHUMETPHUH.

- O3HaKOMUTBCS C BHUAAMHU CUMMETPUIL B IPOCTPAHCTBE,
(GhopMyIUpOBaTH OMpPEICICHUS W CBOMCTBA. XapaKTepU30BaTh
CHMMETPHUH TeJl BPAIICHUS] © MHOTOTPAaHHHUKOB.

- IPUMEHATH CBOMCTBAa CHMMETPHUU NPHU PELICHUHN 3a/1a4.

- CTIOJIb30BaTh MPHOOPETCHHBIC 3HAHUS IS MCCIICIOBAHHUS U
MOJIETTMPOBAHUS HECIIOKHBIX 3a7a4.

- U300pakaTb OCHOBHBIE MHOTOTPAaHHUKH W BBHITIONHATH PHCYHKH
[0 YCJOBUSM 3a7a4. UCCIEIOBAaHUSA U MOJEIUPOBAHUS HECIOKHBIX
3azay.

- O3HAaKOMHTHCS C BHJAMH TeN BpamleHus, (HopMyIupoBaTh HX
ONpelEICHUS U CBOMCTBA.

- (opMyIHpOBaTh TEOPEMBI O CEYCHHUHU IIapa IIOCKOCTBIO U O
TUIOCKOCTH, KacaTelbHOMU K cdepe.

- XapaKTepHu30BaTh W M300pakaTh Teia BpalleHUs, UX Pa3BEPTKH,
CEUYCHHS.

- pemaTh 33/]aud Ha MOCTPOCHHE CEUYCHMM, Ha BBIYMCIIEHUE IJIMH,
paccTostHuil, yrioB, Iuiomaaei. [IpoBoauTe OOKa3aTenIbHBIE
paccykJIeHUs IIPU pELICHUH 3a4a4.

- MPUMEHATH CBOMCTBA CHMMETPHH TPHU PEIICHUH 3a7ad Ha Tela
BpallleHus, Ha KOMOWHAIUIO Tell.

- U300paKaTh OCHOBHBIC KPYTJIbIE TEJA W BHITIONHATH PUCYHOK II0
YCJIOBHIO 3aJja4H.

- O3HAKOMHTHCS C MOHATHSAMH IUIOMIAAA U 00heMa, aKCHOMaMH U
CBOMCTBaMHU.

- pemiath 3aJayd Ha BBIYMCICHHME ILUIOMAACH IUIOCKUX (Uryp,
MIPUMEHSISI COOTBETCTBYIOIIHME (DOPMYJIbI U (DaKThl U3 IIIAHUMETPHUHU.
- W3y4YUTh TEOPEMBl O BHIYUCIICHHH OOBEMOB IPOCTPAHCTBEHHBIX
TeJ, pemaTh 33aJadyd Ha TPUMEHEHHE QOpPMYJT BBIYUCICHUS
00BEMOB.

- U3y4uTh (OPMYJIBI I BBIYMCICHUS ILIOMIANCH MOBEPXHOCTEH
MHOTOI'PaHHUKOB W Ted BpamieHus. O3HAKOMHUTBCS C METOAOM
BBIUMCJICHUS TUIOIIAU TIOBEPXHOCTH CQEPHI.

- pemaTh 3aJayd Ha BBIYUCJIEHUE IUIOLIAJEH TOBEPXHOCTU
MPOCTPAHCTBEHHBIX TE.

- U3YYUTh ACKAPTOBY CUCTEMY KOOPAMHAT B IPOCTPAHCTBE, CTPOUTH
M0 3aJlaHHbIM KOOpJMHATaM TOYKH W IUJIOCKOCTH, HaXOJIUTh
KOOPJUHATHI TOYEK.

- HaxOJWUTb YpPaBHEHUS OKPYKHOCTH,
BBIaucasITh paccTOSHUS MEKTY TOUKAMH.

BHUIBI

pa3BepTKU

cdepbl, TIOCKOCTH.

- U3Y4YUTh CBOMCTBAa BEKTOPHBIX BEIWYWH, IPaBUJIA Pa3I0KECHUA
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IIPaBUJIAa HAXOXKJICHMS
KOOpJMHAT BEKTOpa B TMPOCTPAHCTBE, NpaBujia JEWCTBUH C

[IpakTudeckue pabOTHI
YcTHbIR (bpoHTaTBHBIH
ompoc)

IIuceMenHsIit onpoc

[IpakTudeckue pabOTHI
TectupoBanue

IIuceMenHslit onpoc

TectupoBanue
IIucemennsidd onpoc

TectupoBanue

ITucemenHsId onpoc

[pakTndeckne paboThI

ITucemenHsId onpoc
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Tewma 8.3
Koopnunats! u
BEKTOPHI

BEKTOpPaMHU, 3aJaHHBIMY KOOPJAUHATAMH.
- INPUMEHATH TEOPUI0 IPU pEIIECHUM 3anad Ha JeUCTBHA C
BeKTOpaMu. M3yunTb CKaJIIpHOE INPOU3BEIECHUE BEKTOPOB,
BEKTOPHOE ypaBHEHHUE INPSAMOM U IUIOCKOCTU. IIpUMEHATH Teoputo
IIPY PEIICHUM 3a7a4d Ha JEUCTBHA C BEKTOPAMH, HA KOOPAHHATHBIN
METO/Jl, Ha IPUMEHEHUE BEKTOPOB ISl BEIYHCIICHHS BEIMYMH YIJIOB
U PACCTOSIHUM.

- O3HAKOMHUTBCSI C JIOKa3aTelNbCTBAMH TEOPEM CTEPEOMETPHH O
B3aMMHOM  DAclONIO)KEHUM  TNPSAMBIX U IUIOCKOCTEH €
HCIIOJIB30BAHUEM BEKTOPOB.

TectupoBanue
[IpakTudeckue pabOTHI
IIuceMenHsIit onpoc

IIpakTmueckas pabora
IIuceMeHHsbIi onpoc
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JIuer coriracopanus

JonmosiHeHMsI M U3MeHEHHsI K padoyeil mporpaMmme Ha y4eOHbI rojx

Jononnenus u uameHenus Kk nporpammena 2020 - 2021 yue6nslit rog mo yyeOnoi aucrumaune OY /1.
02 Maremaruka: anredpa v Hauyaja MaTeMaTUYECKOr0 aHajIn3a; TeOMEeTpUs
44.02.02. IlpenogaBanue B Ha4YaJIbHBIX KJIacCax
B nmporpaMMy BHECEHBI ClleyIONIne U3MEHEHUS :
- I3MeHEeHO KOJIMYEeCTBO YacoB B MIPAKTHIECKO padore(ctp 14):
OCHOBHBIE TPUEMBI pPElIeHUs YpaBHeHUM — 1 4ac;
Pemenue cucrem ypaBHenuil — 3 yaca.
- FI3MeHeHO KOIM4eCcTBO YacoB B IIpaKkTUYecKon padore(ctp 15):
ITpaBuiia KOMOMHATOPUKH — 24aca;
bunom Herorona u tpeyronbauk Ilackains. [lpuknagneie 3anaun — 2 yaca

JlononHeHus M UW3MEHEHUs B IporpamMmy oOcyxzaensl Ha 3aceganuu [ILIK Marematuku u
HH(POPMAIIMOHHBIX TeXHOIOTHIT«26» aBrycta 2020r. (mporokon Ne 1).

[Ipencenarens ITIK /H.B. Top6a /
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