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1. IACHHOPT PABOYEHN MPOI'PAMMBI YUYEBHOM JUCIUIIJINHBI
OV /.04 MaTemaTuKka

1.1. O61acTs npuMeHeHus1 padoveil MPOrpaMmbl

PabGouast mporpamma y4eOHOW NUCIMIUIMHBI SBJISIETCS YaCThIO OCHOBHOU
o0pa3oBaTeabLHOM MPOrpaMMBbl TTOATOTOBKH CIICIIMAIMCTOB CPEIHEr0 3BeHaA (ayiee —
[IIICC3) B cootrBerctBuu ¢ DI'OC mno chnenuaibHOCTIM CIIO 23.02.01
Opranu3zaiys IepeBO30K U yIpaBICHUE Ha TPAHCIIOPTE

PabGouass mporpamma y4eOHON IUCHUIUIMHBI MOXKET OBITH HCIOJIb30BaHA
JIpyruMu oOpaszoBaTenbHbIMU yupexaeHusmu CI1O.

1.2. Mecto y4eOHOM nucuunnHbl B cTpykrype ITIICC3:
VYyebHas TUCHMIUIMHA BXOAUT B 00II€00pa30BaTEIbHBIN UK

1.3. leau 1 3aaum y4eOHOM JMCUUILIMHBI — TPE0OBAaHMA K pe3yJibTaTam
OCBOCHUSA Y4eOHOU AMCIHUIIIUHBI:

coJiep KaHue mporpaMMbl MaTeMaTrKa HalpaBJIEHO HAa JOCTHIKEHUE CIEMYIOIINX
eJen:

- obecrieueHus: CPOPMUPOBAHHOCTHU MPEACTABICHUI O COLUANBHBIX, KYJIbTYPHBIX
U UICTOPUUYECKUX (PaKTOpax CTaHOBJICHUS MAaTEMaTHKU;

- oOecnieueHus C(HOPMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHUYECKOTO U
MaTE€MaTUYECKOr0 MBIIUICHUS;

- obecnieueHus: cPOPMUPOBAHHOCTH YMEHUH MPUMEHSTH IMOJyYE€HHbIE 3HAHUS
IIpU PEUICHUH Pa3IMYHbIX 33/1a4;

- oOecrieueHus CPOPMUPOBAHHOCTU TPEACTABICHUM O MaTEMaTUKE KaK YacTH
OOLIEYEIOBEYECKOM KYJIbTYpbl, YHUBEPCAILHOM SI3bIKE HAyKH, MO3BOJSIOLIEM
OMKCHIBATH U U3Y4YaTh PEAIbHBIC TPOLIECCHI U SIBJICHUS.

OcBoenune coaepxaHus y4eOHOW MUCIUTUIMHBI Maremarwka: anreOpa, Hadania
MaTeMaTHYECKOT0 aHajau3a, TeOMETpHsl 00CCIIeUYnBACT AOCTH)KCHUE CTYJCHTAMH
CICAYIOIINX Pe3yJIbTaTOB:

* JHYHOCTHBIX:

— c(opMuUpOBaHHOCTH MPEICTABICHUN O MAaTEMATHKE KaK YHUBEPCATTLHOM SI3bIKE
HAyKH, CPEJCTBE MOJCITUPOBAHUS SIBICHHM W TPOIECCOB, HUIEAX M METOJaxX
MAaTEMAaTHKH;

— TIOHMMAaHHE 3HAYMMOCTH MAaTEMaTHKHU ]IS HAyYHO-TEXHHUYECKOTO Tporpecca,
c(hOpPMHPOBAHHOCTh OTHOIIICHUS K MaTeMaTHKE KaK K YacTH OOIICUCTOBEUYCCKOM
KyJIbTYpPhl Ye€pe3 3HAKOMCTBO C HCTOpPHEH pa3BUTHS MAaTEMAaTHKH, DBOJFOITUEH
MaTE€MaTHYCCKUX UICH;

— pPa3BUTHE JIOTUYECKOTO MBIILUICHUS, TPOCTPAHCTBEHHOTO BOOOPaKCHHSI,
AITOPUTMHYCCKOW  KYJIbTYPhl, KPUTHUYHOCTH MBIIUICHUS Ha YpOBHE,
HEeoOXoauMoM s Oyaymiedl  mpodeCCHOHANbHOW — ESITENBHOCTH, IS
MIPOJIOJDKEHUS 00pa30BaHUs M CaMOOOPa30BaAHUS;



— OBJIAJICHUE MAaTEeMAaTHYECKUMU 3HAHUSMU U YMEHHUSIMHU, HEOOXOAMMBIMH B TIO-
BCETHEBHOM JKWU3HH, JUISI OCBOSHUSI CMEKHBIX €CTECTBCHHOHAYYHBIX JUCIUILINH U
JTUCIUIUIMH  TIPO(ECCHOHAIBHOTO IUKJA, JJs TOJIy4eHHs OOpa30BaHUSA B
001acTAx, He TPEOYIOMHNX YIITyOJIEeHHOW MaTeMaTHIeCKON MOATOTOBKY;

- TOTOBHOCTh M  CIIOCOOHOCTH K 0Opa3oBaHWIO, B TOM  YHCIC
caM000pa3oBaHUIO, HA TPOTSHKEHUU BCEW JKMU3HH, CO3HATEILHOE OTHOIICHHUE K
HENPEPBIBHOMY OOpPa30BaHHUIO KaK YCJIOBHIO YCIENTHOW MpodeccHoHaIBHON |
OOIIIECTBEHHOMH JIEATENHHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPYECKH OTBETCTBEHHOM
NEeSATEeTLHOCTH;

— TOTOBHOCTHh K KOJUIGKTHBHOW paboTe, COTPYJAHHYECTBY CO CBEPCTHHKAMHU B
oOpazoBaTeIbHOM,  OOINECTBEHHO  MOJE3HOM,  Y4eOHO-UCCIEI0BATEIbCKOM,
MIPOCKTHOM U APYTUX BUAAX ACATEIHHOCTH;

— OTHOIICHHE K MPOPECCUOHAIBHON JIEATEILHOCTH KaK BO3MOKHOCTH Y4acTHs B
pEelIeHUN JUYHBIX, OOIIECTBEHHBIX, TOCYJAAPCTBEHHBIX, OOIEHAMOHATBHBIX
npo0iem;

* MeTanpeaMeTHbIX:

—  YMEHHE CaMOCTOSITEJIbHO OMPENENATh LEeNU JEATEIBHOCTU U  COCTaBIIATH
IJIaHBl  JACSITEIBHOCTH; CaMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJUPOBATH M
KOPPEKTUPOBATh NIEATECILHOCTh; WCIIOJB30BAaTh BCE BO3MOXKHBIC PECYpPCHI IS
JTOCTIDKCHMSI TIOCTaBJICHHBIX 1€ W peanu3aliyd IUTAHOB JEATEIhHOCTH,
BBEIOMPATH YCIIEITHBIC CTPATETUH B PA3IMYHBIX CUTYAIHIX;

- yMEHUE NPOAYKTUBHO OOIIaThCA M B3aMMOJEHCTBOBATH B IIpoliecce
COBMECTHOW  JCATENBHOCTH, YYUTBIBaTh TMO3UIHWHA JAPYTHX  YYaCTHUKOB
nesTenbHOCTH, 3 (PEKTUBHO pa3peniaTb KOH(DIUKTHL;

- BJIAJICHUE HAaBBIKAMU TIO3HABATENLHOM, Y4YEOHO-MCCIEI0BATEIILCKON U
MPOCKTHOM NESITEIbHOCTH, HABBIKAMH pa3pelieHus] MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITETbHOMY TIOMCKY METOJOB PEIICHUS MPaKTHYECKUX
3aJ1a4, MPUMEHEHHIO PAa3JIMYHbIX METOOB MO3HAHUS;

- TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSTENbHON WH(MOOPMAIIMOHHO-
MO3HABATEILHON  JIEATENIBHOCTH, BKJIIOYas yMEHHE OPHUCHTHUPOBATHCS B
pa3IUYHBIX ~ WCTOYHWKAX  WHPOpMAInMy,  KPUTHYECKHM  OIICHUBATH |
WHTEPIPETUPOBATH HHPOPMAIIHIO, TIOJYYaeMYI0 U3 Pa3IMYHbIX WCTOYHHKOB;

— BIIAJCHHUE S3BIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JOTUYHO U TOYHO M3JIararh
CBOIO TOYKY 3pEHHS, UCITOJIH30BATh aJCKBATHBIC I3BIKOBBIC CPEICTBA;

- BJIAJICHUC HaBBIKAMHU II03HABATCIIBHOW pPEQIICKCUU KaK OCO3HAHHS
COBEPIIIAEMbIX JACHCTBUH M MBICIUTEIBHBIX TMPOIECCOB, WX  PE3yJIbTAaTOB U
OCHOBAHW, TPAaHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX MTO3HABATEILHBIX 33724 U
CPEIICTB JIJIsl UX JOCTHKCHUS,

— IEeNeyCTPEMJICHHOCTh B MOUCKAX U TMPUHATUU PEIICHUM, COOOPa3UTEIHLHOCTD
U UHTYHUIUS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX TMPENICTABICHUN; CIOCOOHOCTH
BOCIIPUHUMATH KPacoTy U TAPMOHHIO MHPA;

* MpeIMeTHBIX:



- c(hOpMHPOBAHHOCTh TPEJCTABICHUA O MaTeMaTWKE KaK YacTH MHPOBOM
KyJIbTYphl M MECT€ MAaTEeMAaTHUKH B COBPEMEHHOW IMBHWIM3AIMHU, CIIOCO0AaX
ONMCAHUSA SIBJIEHUN PEATbHOIO MUPA HA MAaTEMaTUYECKOM SI3bIKE

- c(OpMHUPOBAHHOCTh MPEJCTABICHUNH O MATEMaTUYECKUX TOHATHIX Kak
BOKHEUIINX MaTeMaTUYECKUX MOJEINSIX, MO3BOJSIONIMX OMUCHIBATh U U3Yy4yaTh
pa3Hble MPOLECCHl WU SIBJICHUS; MMOHUMAHUE BO3MOKHOCTH AKCHOMATHYECKOIO
MIOCTPOCHUSI MATEMAaTUYECKUX TEOPUI;

—  BJIQJICHHE METOJAMH JIOKA3aTEJIbCTB U AJTOPUTMOB PEIIEHUS, YMEHHUE HUX
MIPUMEHATH, TPOBOAUTH JI0KA3aTEIbHBIC PACCYKICHHUS B XOAE€ PEIICHUS 33/1a4;

- BIIQJICHUE CTAaHJAPTHBIMU MpPHUEMaMU PEIICHUS PalMOHAIBHBIX H
UppaIliOHATbHBIX, MOKa3aTeJIbHbIX, CTEICHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUI U HEPABEHCTB, UX CHCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
porpaMM, B TOM YHCIIE€ JJIsl MTOMCKA MYTH PELICHUS W WUIKOCTPAlUU PEUICHUS
YpaBHEHHI U HEPABEHCTB;

- c(hOpPMHUPOBAHHOCTh  MPEJCTAaBIECHUNA 00 OCHOBHBIX  IOHSTHUSAX
MaTeMaTHYeCKOro  aHajau3a M MX  CBOMCTBAaX, BIIAJICHUE  YMEHUEM
XapaKTepu30BaTh MOBeJeHNE PYHKIUHN, UCIIOIH30BAHNE MOTYUYEHHBIX 3HAHUN IS
ONMCAHUS U AaHAJIU3a PEATIbHBIX 3aBUCUMOCTEM;

- BJIQJICHUE OCHOBHBIMHM TMOHATUSIMU O IUIOCKMX U MPOCTPAHCTBEHHBIX
reoMeTpudyeckux (¢urypax, HUX  OCHOBHBIX CBOWCTBax; C(HOPMHPOBAHHOCTH
YMEHHUSI paclo3HaBaTh reoMeTpuueckue (GUrypbl Ha 4YepTekax, MOACISIX U B
peaJbHOM MHpE; NMPUMEHEHHE H3YYEHHBIX CBOMCTB reoMeTpuuyeckux ¢Guryp u
dbopmMynl 1 pelIeHHs TEOMETPUYECKUX 3a7ad M 3aJad C MPAKTUYECKUM
COJIEp/KAaHHEM;

—  c(opMUPOBaHHOCTh TPEACTABJICHUM O TMPOIECCaX W SIBICHUSAX, WUMEIOIINX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEAIbHOM MUDE,
OCHOBHBIX MOHATHSX 3JIEMEHTAPHOM TEOPUM BEPOSITHOCTEW; YMEHUN HAXOIWUTh U
OIICHUBATh BEPOSATHOCTU HACTYIUICHUS COOBITUH B MPOCTEUIINX MPAKTUUYECKHUX
CUTyallMsIX U OCHOBHBIE XapAKTEPUCTUKH CITYyYaHHbBIX BEJTUYUH;

— BIIaJICHHE HABBIKAMU HCIOJIb30BAHHS TOTOBBIX KOMIIBIOTEPHBIX MPOrPaAMM IPHU
peleHny 3aaad.

B pesynbTare ocBOGHHS y4eOHON IUCHUIUIUHBI OOYYArOUIUMKCS HOJKEH
3HATD.

- 3HAUCHUE MATEMATUYECKON HAYKW JJIsl PEIICHUs 3a/1a4, BO3HUKAIOIINUX B
TEOPUU M TPAKTUKE; IIUPOTY U B TO K€ BpPEeMs OTrPaHUUYCHHOCTb MPUMEHEHUS
MAaTEMATHYECKUX METOAOB K aHAJIM3Y W HCCIIEIOBAHUIO MPOLECCOB U SIBJICHUU B
pPUPOJIEC U OOIIECTBE;

- 3HaUYE€HHE MPAKTHUKA U BOIPOCOB, BO3ZHUKAIOIIMX B CaMOM MaTeMaTHKE
Uisi OPMUPOBAHUSL U PA3BUTHS MAaTEMAaTHUUECKOW HAyKW; WCTOPUIO Pa3BUTHUSA
MOHSATHUS YUCJIA, CO3JaHUs MAaTEMAaTUUYE€CKOTO aHAJIN3a, BOSHUKHOBEHHUS U Pa3BUTHUS
r€OMETPUH;

- YHUBEpCAJbHBI  XapakTe€p 3aKOHOB JIOTUKM  MaTeMaTHYECKHUX
pacCyXJIeHni, UX MPUMEHUMOCTh BO BCEX 00JIACTSIX YEIOBEUECKON JACATENHHOCTH;

- BEPOSITHOCTHBIN XapaKTEP pa3IMYHbBIX ITPOLIECCOB OKPYKAIOILIETO MUPA.
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B pesynbrare ocBoeHHs Yy4eOHON AMCHUUIUIMHBI OOYYarOLIMMCS IOJDKEH
yMeThb:

Anrebpa

YMerTs:

- BBINOJHATH apU(PMETUUECKUE IEUCTBUS, COUETas YCTHBIE U IHUCHbMEHHBIE
IPUEMBI, IPUMEHEHNUE BBIYMCIUTENBHBIX YCTPOMCTB; HAXOJIWUTh 3HAUECHHS KOPHS
HATYpaJIbHOM CTEMEeHH, CTENEHU C palMOHAJbHBIM IOKa3aTeneM, Jorapudma,
UCTIONB3YSl TPH HEOOXOAMMOCTH BBIYHUCIUTENBHBIE YCTPONCTBA; MOJIb30BATHCS
OLICHKOW U NMPUKHUIKOM IIPU IPAKTUYECKUX pacyeTax;

- MpPOBOJUTH MO HU3BECTHBIM (QOopMyslaM U MpaBuUiIaM I[PeoOpa3oBaHUs
OYKBEHHBIX BBIPDOKECHHUW, BKIIOYAIONIMX CTENEHHU, paJuKalibl, JOrapupmMbsl H
TPUTOHOMETpUUYECKUE (QYHKIUY;

- BBIYMCIIATh 3HAUCHMSI YUCIIOBBIX U OYKBEHHBIX BBIPAXEHHM, OCYIECTBIISA
HEOO0XOJMMbIE TIOJICTAHOBKH U NMPeoOpa30oBaHMUs;

UCIOJb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHHUS B IPAKTUYECKOU
NEATEIbHOCTH U ITOBCEJHEBHOM KU3HU IS

- IPaKTHYECKUX pacueToB Mo (opmyrnam, BKIoUYas (OpMyJIbl, COAEpIKaIINE
CTENEHHU, paJMKabl, JOrapudMbl U TPUTOHOMETPUUECKUE (YHKIMH, HCIOIb3Ys
Ipyu HEOOXOAMMOCTH CIIPABOYHBIE MATEPUANIbl U MPOCTEUILINE BBIYUCIUTEIbHBIE
YCTPOWCTBA;

- IOHMMAaHHUSI B3aUMOCBSI3M y4€OHOTO IIpeIMETa ¢ 0COOCHHOCTAMU Mpodeccuit
U NpodecCHOHATBbHON JEeATeTbHOCTH, B OCHOBE KOTOPBIX JEXAT 3HAHUS IO
JAHHOMY Yy4eOHOMY MPEIMETY.

OyHKIMU U Tpauku

YMers:

- OnpenensaTh 3HaUYeHUE (PYHKIIMU MO 3HAYEHUIO apryMEHTa MPU Pa3TUIHBIX
criocobax 3aanus QyHKIUU;

- CTpOUTH rpadMKu U3yUYeHHBIX (PYHKITUH;

- OMHCHIBATH MO TPaPUKy U B MPOCTEHIIHNX CIIydasix 1o Gopmylie TMOBEICHUE
U cBoMcTBa (yHKIMH, HaXOAUTh 1O TrpaduKky (QYHKIIUUM HAUOONBIIUE U
HAaWMEHBIIINE 3HAYCHUS,

- pelaTh ypaBHEHUs, IPOCTENIINE CUCTEMbI YPABHEHHU M, UCIIOJIb3Ysl CBOWCTBA
GbyHKUMN U uX rpaduKoB;

Hcronp3oBaTh TPHOOPETCHHBIC 3HAHWS W YMEHHS B IPAKTHUYCCKOU
NEATECTLHOCTH U TTOBCETHEBHOM YKU3HU IS

- ONMCaHUS C TIOMOIIBI0 (PYHKITUH Pa3IUYHBIX 3aBHCHMOCTEH, TPEACTABICHHS
uX rpaduYecKu, UHTEPIPETAUU TPAPUKOB;

- IOHUMAaHUSI B3aUMOCBSI3M y4eOHOTO TIpeIMeTa ¢ 0COOCHHOCTAMU TIpodeccuit
U npodeccuoHaTbHOW JEeATeTLHOCTH, B OCHOBE KOTOPBIX JIKAT 3HAHUS TIO
JaHHOMY Y4eOHOMY IIPEIMETY.



Hauamna maremaTrdeckoro ananmsa

Ymers:

- BBIUUCISITH TPOU3BOAHBIE W TIEPBOOOpa3HBIC JJIEMEHTAPHBIX (YHKIIHH,
UCTIOJNB3YS CTIPABOYHBIEC MaTCPHAIIHI;

- ICCJIEIOBATh B MPOCTEHUINX CydasX (GyHKIIMM Ha MOHOTOHHOCTh, HAXOJAHUTh
HanOOJIbIIINE U HAUMEHBITNE 3HaYCHHS (DYHKITUH, CTPOUTH TpadUKi MHOTOWICHOB
U TPOCTEHIINX palMOHANBHBIX (QYHKIWA C WCIOJIh30BAaHUEM ammapara
MaTEeMaTUYECKOTO aHaJN3a;

- BBIYUCIIATH B TMPOCTEHIIMX CydasX IUIOMATd C HCIOJIb30BaHUEM
epBOOOPA3HOI;

Hcnonp30BaTh NpPUOOPETCHHBIE 3HAHWA W YMEHUS B  IPAKTHUSCKOMN
NESATCIIBHOCTH Y TIOBCETHEBHOM YKU3HU JJISA:

- peIleHUs MPUKIAIHBIX 3aJ1ad, B TOM YHCIIC COIHAIbHO-KOHOMHUYCCKUX H
buznyecKknx, Ha HanOOJIBIITNE ¥ HANMEHBIINE 3HAUCHUS, HA HAXOXKICHUE CKOPOCTH
U YCKOPCHHSI,

- MOHUMAaHMSI B3aUMOCBSI3U yU4eOHOTO TIpeIMeTa ¢ 0OCOOCHHOCTSIMHE Mpodeccuii
U MPOPECCHOHAIBHON JEATEIHPHOCTH, B OCHOBE KOTOPBIX JICKAT 3HAHHS II0
JTaHHOMY Y4eOHOMY TIPEIMETY.

VYpaBHEHUS U HEpaBEHCTBA

YMeTs:

- pemaTh palMoOHAJIbHBIC, MTOKAa3aTEIbHBIC U JOTapU(PMUICCKAC YPaBHEHUS U
HEPaBEHCTBA, MIPOCTEUIITE UPPAITMOHAIBHBIC U TPUTOHOMETPUUYECKHIE YPABHEHUS,
UX CHCTEMBI;

- COCTaBJISITh YPaBHCHUS M HEPABEHCTBA 110 YCIIOBHIO 33]1a4H;

- WCTOJIB30BaTh IS TMPUOIMKCHHOTO PEIICHUsS YpPaBHEHWHW W HEPaBCHCTB
rpaduuecKkuit METoI;

-  u300paxaTb Ha KOOPAWMHATHOM TUIOCKOCTH MHOXKECTBAa pEUICHUMN
IIPOCTEUIINX YPABHEHUN U UX CUCTEM;

Hcnonp3oBaTh TPHOOpPETEHHBICE 3HAHUS W YMEHHUS B MPAKTHUYECKOU
JESATETLHOCTH U TTOBCETHEBHOM KU3HU JIJISL:

- IOCTPOCHUS U UCCIIEAOBAHMS MPOCTEHIIINX MaTEMaTUYECKUX MOJICIICH;

- MIOHUMAaHUSI B3aUMOCBSI3U y4eOHOTO TIpeIMeTa ¢ 0COOCHHOCTMU TIpodeccuit
U TpodeCcCHOHATBLHOW JEATeTLHOCTH, B OCHOBE KOTOPBIX JICKAT 3HAHUS 10
JTAaHHOMY y4eOHOMY TIpeaMETY.

DIeMEeHThl KOMOMHATOPUKU, CTATUCTUKUA U TEOPUU BEPOSATHOCTEH

YMeTh:

- pemath MpocTeime KOMOMHATOPHBIE 3a/1aud METOJIOM Tiepedopa, a TakKe
C MCTIOJIb30BAHUEM H3BECTHBIX (POPMYIT;

- BBIYUCIIATH B TPOCTEUINUX CIIy4asX BEPOSTHOCTH COOBITHI HAa OCHOBE
MOJICUETa YHCJIa UCXOJIOB;

Hcnonp3oBaTh TPHOOPETCHHBIC 3HAHUS W YMEHHUS B MPAKTHYECKOU
NEITEIBbHOCTH Y MOBCEIHEBHOM JKU3HU JIJIA:
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- aHAJIN3a PeaTbHbIX YUCIOBBIX JAHHBIX, IPEACTABICHHBIX B BHJIC JHATPaMM,
rpauKoOB;

- aHanM3a HHQOPMAIMH CTATUCTHYECKOTO XapaKTepa;

- MOHUMAaHMsI B3aUMOCBSI3U y4eOHOT0 MpeaMeTa ¢ 0co0eHHOCTSIMH Tpodeccuii
U MPOPECCHOHANBHON JEATEIHHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHHS II0
JTaHHOMY Y4eOHOMY TIPEIMETY.

I'eomerpus

YMeTs:

- pacmo3HaBaTh Ha dYepTexax M MOJENAX MPOCTPAHCTBEHHBIE (POPMBL;
COOTHOCHUTH TPEXMEPHBIC 0OBEKTHI C UX OMMCAHUSIMHU, H300PAKCHUSIMU;

- ONHUCHIBaTh B3aMMHOE PACIOJNIOKEHHE TPSIMBIX H  IJIOCKOCTEH B
POCTPAHCTBE, ApTYMEHTHPOBATH CBOM CYKACHHUS 00 TOM PACTIONIO0KCHHH;

- aHAJIM3UPOBATh B MPOCTEHIINX CIydasX B3aMMHOE PaCIIOIOKEHUE 00OBEKTOB
B IIPOCTPAHCTBE;

- n300pakaThb OCHOBHBIE MHOTOTPAHHUKM W KPYIJIbIE TeEJa; BBIMOJIHATh
YEepTEkKH 10 YCIOBHIM 33]1a4;

- CTPOUTDH MPOCTEHIINE ceueHUs Ky0a, MPU3MbI, TUPaAMUJIbL;

- pemaTh IUTAaHUMETPUUYECKHE U MPOCTEHIIINE CTEPEOMETPUUECKHUE 3aau Ha
HAXOXKJIEHUE T€OMETPUYECKUX BEJIMYMH (JJIMH, YTJIOB, IJIOMIa/IeH, 00BEMOB);

- HCTIOJIB30BATh MPHU PEIICHUU CTEPEOMETPUIECKHX 3a/1a4 TUIAHUMETPUUYECKUE
(baKThl U METOIBI;

- IPOBOAMTH JTOKA3aTEIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a7ad;

Hcronp3oBaTh TPHOOPETCHHBIC 3HAHUS W YMEHHS B IMPAKTHYCCKOM
NESITEIbHOCTH Y TIOBCETHEBHOM KU3HU IS

- uccaenoBanus (MOICITMPOBAHNS) HECIOXKHBIX MPAKTUUCCKUX CHTYallud Ha
OCHOBE U3y4YEHHBIX (POPMYII U CBOMCTB (UTyp;

- BBIUMCIICHUS 00BEMOB M TUIONIA/ICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI
Opy  pEeHIeHUWH MPAaKTUUECKUX  3aJad, WUCIOJb3ys MNpu  HEO0OXOIAMMOCTU
CIIPABOYHUKH M BBIYUCIUTEIBHBIC YCTPONUCTBA;

- MIOHUMAaHMsI B3aUMOCBSI3U y4eOHOro MpeMeTa ¢ 0COOEHHOCTIMHU Mpodeccuit
U npodeccuoHaTbHOM JEeATEeIbHOCTH, B OCHOBE KOTOPBIX JIeKAT 3HAHUA TI0
JaHHOMY Y4eOHOMY IIPEIMETY.

B pamkax mnporpammbl y4eOHOM JMCUMIUIMHBI peaju3yeTcs mporpamma
BOCIIUTAHUs, HAampaBlieHHAass Ha (GOPMHUPOBAHUE  CIEAYIOIIMX JIMYHOCTHBIX
pe3ynbTaTOB (JIECKPUIITEPOB):

JIP2 IIposBisroniuii akTUBHYH T'Pa)XAAHCKYIO MO3ULUIO, AEMOHCTPUPYIOLINI
IIPUBEPKEHHOCTh ~ NPUHUMWIIAM  YECTHOCTH,  IMOPSAOYHOCTH,  OTKPBITOCTH,
DKOHOMMYECKN AKTUBHBIA U yYaCTBYIOLUIMU B CTYACHYECKOM U TEPPUTOPHUATIBHOM
CaMOYNpaBJIEHUH, B TOM YHUCJIE Ha YCIOBUSAX JOOPOBOJIBYECTBA, MPOIYKTUBHO
B3aMMOJICUCTBYIOIIMA M  yYaCTBYIOIIMA B  JIEATEIBHOCTH  OOIECTBEHHBIX
OpraHu3aIuu.



JIP4 IlposBisroninii U JAEMOHCTPUPYIOIUMM yBaXXEHUE K JIIOASIM Tpyaa,
OCO3HAIOLIUI IEHHOCTh COOCTBEHHOTO Tpynaa. Ctpemsimuiics K (GOpMHUPOBAHUIO B
CETEBOM Cpelie TMYHOCTHO U NMPO(PECCUOHATBHOIO KOHCTPYKTUBHOTO «IIM(PPOBOTO
ciena.

JIP23  IlomyueHue  OOy4arOIIMMHCS ~ BO3MOXHOCTHM  CaMOpPACKPBITHS U
caMOpean3anys JINYHOCTH.

JIP30 Ocy1iecTBIsONMNA MOUCK U UCIOJb30BaHUE HH(pOpMAIUU, HEOOXOIUMOMN
s 3(G(GEKTUBHOTO BBIMOJIHEHUSA PA3IWYHBIX 3a/1ad, Mpo(ecCHOHATBHOTO U
JMYHOCTHOTO Pa3BUTHSL.

1.4. KoiuuyecTBO 4YacoB Ha OCBOCHMH padoyeid MPOrpaMmbl Y4eOHOH
TUCIHHUIIMHBI B COOTBETCTBHH € Y4€OHBIM IJIAHOM:

MaKCUMaJIbHOU y4eOHOM Harpy3ku o0yuatomierocs - 351 gac, B TOM 4HUCIIE:
00s13aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4aromierocs - 234 yaca;
CaMOCTOATENbHOM paboThl 0Oyyvaromierocs - 1174acos.

[IpomexxyTouHas arrecranus B popMme sk3ameHa-1 u 2 cemectp



2. CTPYKTYPA U COAEPXAHHUE YUEBHOU JUCHUAITJINHBI
2.1. O0bem y4yeOHOM TMCHMILUIMHBI M BHABI Y4e0OHOH padoThI

Bun yueOHo# padoThI Oo0bem

4acoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 351
Oo0s13aTesibHAsE ayIUTOPHAs y4eOHasi HATPY3Ka (Bcero) 234
B TOM YHCIIE:
KOHTPOJIbHBIE paOOTHI
CamocrosiTejibHas padoTa o0yuyarierocsi (Bcero) 117
1.Pemenne 3aganmii 6€3 TOUHOTO y4yeTa MOTrpPEeIHOCTeH 3
2. Coznanue npezeHTauuu. «VcTopus OTKpBITHS KOMIUIEKCHBIX YHCEI». 3
3.Pemenne 3amau mo teme: «YpaBHEHUSI M HEPABEHCTBA IEPBOM M BTOPOH | 3
CTETICHUY.
4. Pemienue 3a/1a4 o TemMe: «YpaBHEHHUs coJepKallie IepeMEeHHYI0 II0J] 3HaKoM | 3
MOTYJTISI.
5.IIpopaboTKka KOHCIIEKTa 110 TeMaM: «ineMeHTapHble GyHKUUHU. ClI0KHbIE 3
byHKIUW .
6.Pemienue 3aau no teme: «CBoMCTBA PYHKIMHU U UX IpadUKN». 3
7 Tect o teme: «CTeneHb U €e CBOICTBa» 3
8. Pedpepar o teme: «3HaueHue U UCTOPUS NOHATHS JJorapupma. 3
9. Pemienue 3aau no teme: «PerieHne noka3arenbHbIX YpaBHEHUI. 3
10. Pemenue 3aganuii Ha mpeoOpa3oBaHue JOrapuPMHUUECKUX BBIPAKEHUIH 3
11.Tect mo teme: « Pemenne nokazaresibHbIX, JOrapupMUUECKUX YpaBHEHUH U | 3
HEPaBEHCTBY.
12Pedepar no Teme: « Mctopust pa3BUTHsI ¥ CTAHOBJIEHHS] TPUTOHOMETPHMY. 3

3

sin| x+
13ITocTpoenue rpaukoB TPUTOHOMETPUIECKUX (DYHKIHHA y =
14. Tect no Teme: «CBOHCTBA U Tpa)KU TPUTOHOMETPUUYECKUX (DYHKIIUI. 3
15. Pemienne 3ana4u no teme : «D@opmysibl ABOMHOTO U MOJOBHHHOTO YTJIay. 3
16. Pemenue 3anau no teme: «lIpumMeHeHne TpUroHoMeTpuueckux ¢opmyrn st | 3
YOPOIIEHHUS BBIPAKECHUIN.

17 Pemienue TpUroHOMETPUYECKUX YPaBHEHUH. 3
18. Pemenue 3agau no Teme: « TpuroHoMeTpudeckue ypaBHEHUs U 3
HEPaBEHCTBAY.
19 TIpopaboTka koHcmekTa: « [Ipemen mociae10BaTeIbHOCTI. . 3
20. Co3nanue nipe3eHTanmu: « [[pon3BoHAS U e IPUMEHEHUE.» 3
21.Tect no Teme :»IIpousBogHas. 3
22 Pemenne NpuKIaIHBIX 3a/1a49. DKCTPEMYMBI (DYHKITHH. 3
23. Co3ganue npeseHTanmu: «/HTErpan u ero npuMeHeHe». 3
24.Co3manue  Tpe3eHTanuu: «  [IpuOMDKEHHBIE  METOABI  BBIYMCICHUS | 3
OIPEJICIIEHHOTO HHTETrpasay.
25 Pemenue 3a51au 1o teme: «HeonpeneneHHbIi U onpeereHHbIH HHTerpam. 3
26. Pedepar «lIpsiMble U MIOCKOCTH B IPOCTPAHCTBE. 3
27.CocTaBiieHHEe KpOCCBOpJa Ha TeMmy: «B3aumHoe pacrojiokeHue NpsMbIX U | 3
TIJIOCKOCTEH B TPOCTPAHCTBE.
28. Pemenue 3aau o teme: «lIpsiMble M MIOCKOCTH B IPOCTPAHCTBE. 3
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29.Mcnonbs30BaHre KOOPAMHAT BEKTOPOB MPH PEUICHUM MAaTEeMaTUYECKUX U
IMPUKJIAAHBIX 3a1a4.

30. Pemienue 3amay no teme: «BeKTOpbI».

31.Co3nanue npesentanuu: «Ku3Hb U TBOPYECTBO DUIIEPAY.

32. N300pakeHne mpoCTPaHCTBEHHBIX QUTYD.

33. U3roToBieHue IMPpaBUJIbHBIX MHOTI'OI'PAHHHUKOB.

34. Coznanme npe3eHTamu: « MoJenu Ten BpalieHus».

35.Pemrenue 3amau o teMe :» OObEMEI TEI.

36.IIpopaboTka koHcmekTa: «HaxoaeHHWe TUIOMAAN TOJHOW IMOBEPXHOCTU
MHOTOTPAaHHHKOBY.

WWwWww|w|ww

37. Pedepar : «Ku3Hb 1 HayyHas AeATeIbHOCTh HpI0TOHAY.

w

38.Pemenne 3a1a4 o teme: «IeMEHThl KOMOMHATOPUKH. TEOPUU BEPOSTHOCTH
U MaTeMaTU4YeCKON CTaTUCTUKM.

39. IloBropenue. [loaroroska K 3K3aMeHy

Dopma MPOMEKYTOYHON aTTeCTalluu- IK3aMeH-1 u2 cemectp
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2.2. TemaTnuyeckuii JIaH U copep:xkanue ydyeoHoii nucuunianubl OYJ1.04 Matemaruka

HaumenoBanmue pa3iejioB U TeEM Coz[epmalme yqeﬁﬂoro MaTepuaJia, JeKIUHU U MPAKTHYIECCKUE 3AaHATHA, CAMOCTOATE/IbHAsA paGOTa Oonem Y[)OBele
oﬁyqaloumxcn. qacoB OCBOCHUSA
1 2 3 4
Pasznea 1. JleiicTBUTEIbHBIE YHCJIA 36
Coaep:xanue MaTepuaja
1. MaremaTtuka U Hay4yHO-TeXHHUYECKU mporpecc. Poiap MaTreMaTuku B MOATOTOBKE 2 2
Beenenne CIIENUAJIMCTOB CPEAHETO 3BEHA.
Tema 1.1 2. HatypanbHble, Li€Tble U palliOHAJIbHbIE Yyuciia. J(efcTBUTENbHbBIE YnCIIa.
Pa3BuTHe NOHATHSA 0 YHCIIe. = -
3. TorpemHocTy MPUOIMKEHUN U BEIYUCICHUN. AOCONIOTHASI U OTHOCUTEINbHAS
MOTPEIIHOCTH. ['paHulibl orpemuocteil. CTaHAapTHBIN BUJ YUCIIA.
CamocrosiTeJibHasi padora o0y4arouuxcs.
Permenune 3ananuii 6€3 TOYHOTO y4eTa MOTPelIHOCTen 3
Coaep:xanue maTepuaja
1. KommiekcHble uncna. Anredpandeckas opma KOMIUIEKCHOTO YHCIIA. 2
2. TpuroHomeTpuyeckas U mokaszatenbHasi popMa KOMIUIEKCHOTO YHCIIA. 2 2
3. Jle#icTBHsI ¢ KOMIUICKCHBIMU YHCIIAMHU. 2
CamocrosiTeJibHasi padora o0y4arouuxcs.
Coznanue npezeHTanuu «VIcTopust OTKpbITHS KOMIUIEKCHBIX YHCEID. 3
Tema 1.2 Coaep:xanue marepuaja
YpaBHeHHsI , HEPABEHCTBA 1. YpaBHeHHUsI ¥ HEpaBEHCTBA. PABHOCWIIBHOCTh YPABHEHUM U HEPABEHCTB 2 2
CHCTEMBIL. 2. KBagpaTHble ypaBHEHUS] W HEPAaBEHCTBA. 2
3. Cucremsl IBYX JUHEHHBIX ypaBHEeHUH, OCHOBHBIE IPUEMBI UX PELICHUS. 2
CamocrosiTesibHasi padoTa o0y4arouuxcs.
Pemenue 3amau no teme: «YpaBHEHHUs U HEPABEHCTBA MEPBOU U BTOPOM CTETICHM» 3
Coaep:xanue maTepuaja
1. Cucremsl 1MHENWHbIX ypaBHeHU. Mertoa ["aycca. 2 2
2. PemieHue uppalmoHaIbHBIX YpPaBHEHUW U HEPABEHCTB. 2
3. KontponbHas paborta Nel Berancienue 3HaueHHI BEIpaXKEHUH. Y paBHEHUS U 2
HEpaBEHCTBA.
CamocrosiTe1bHast padoTa 00y4aloHuXCs.
Pemienue 3agau no teme «YpaBHEHUsI COAEPKAILINE TEPEMEHHYIO MO 3HAKOM MOAYJs». | 3
Paznea 2. DyHKIMH, X CBOHCTBA U rpauKu. 18
Tema 2.1. Conep:xanue matepuajia
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DYyHKINH, UX CBOMCTBA U 1.®yukun.O0nacTh onpeeNieHnss U MHOXKECTBO 3HAUYECHUHN (PYHKIIMH. 2
rpauku. 2.Cnoco6s! 3aanus. [IpocTeiinme GyHKIMKA UX CBOWCTBA U TpadUKH. 2
3. Iloctpoenue rpadukoB HYyHKIUH, 3aJaHHBIE PA3TUYHBIMU CIIOCOOAMHU. 2
CamocTosiTe1bHAsI padoTa 00y4Yarouxcs.
OnemeHtapHbie GyHKUIUU. Cla0XKHBIE QYHKIIUU- TPOpabOTKa KOHCIIEKTa 3
Coaep:xanue MaTepuaja
1. CpoiicTBa (pyHKIIHI :4€THOCTh U HEUETHOCTD, IEPUOJAUYHOCTh, OTPAHUYCHHOCTH, 2
MOHOTOHHOCTB, 00PaTUMOCTh, MPOMEKYTKH 3HAKA ITOCTOSIHCTBA.
2. TlonsTue o HenpepbIBHOCTH PyHKIMH. CBOICTBA HEMPEPHIBHBIX (HYHKIIMUA. MeTo 2
WHTEPBAJIOB.
3. KontpospHas pabota Ne2 OyHKIIMM UX CBOWCTBA U TpaduKH. 2
CamocrosiTeabHast padoTa 00y4yalonmuxcs.
Pemenue 3anay no teme: «CBoicTBa QYHKIIUU U UX TPaPUKN». 3
Paznea 3. CrenenHas, nokasarejabHas U Jorapupmudeckass GyHkumus 45
Tema 3.1 Coaep:xanue MaTepuajia
KopHu, crenenu jgorapugmel. 1.Ctenenb ¢ mpou3BOJILHBIM MOKa3aTeaeM. J{ecTBUS HaJl CTETICHSIMU. 2
2.IIpeoOpa3oBaHusi U BBIYUCICHUS CO CTETICHSIMH U KOPHIMH. 2
3. Jlorapu™Mbl ¢ TpOU3BOIBLHBIM OCHOBAHHEM. 2
CamocTosiTe1bHasi padoTa 00y4Yaronuxcs.
Tect o Teme: «CTeNEHb U €€ CBOWCTBa» 3
Coaep:xkanue marepuaJa
1.0OcHoBHOE JoTapu(PMHUECKOE TOXKIESCTBO. 2
2.Teopema o morapudmax. 2
3.CrenenHas pyHKILHUs ee CBOWCTBA U IpaduK. 2
CamocTosiTe1bHast padoTa 00y4Yarouuxcs.
Pedepat no Teme «3HaueHne U UCTOPUS OHATHUSA JJorapudmMar. 3
Conep:xanue marepuajia
1.Iloka3zarenpHas QyHKIMS €e CBOMCTBA U rpaduK. 2
2.Jlorapudmuueckasi QyHKIHUS ee CBOWCTBA U IrpaduK. 2
3.Pemenne nokas3aTreabHbIX YPABHEHH. 2
CamocTosiTe1bHast padoTa 00y4YaroUIuxcs.
Pemenue 3ana4 no teme: «PenieHne Moka3areabHbIX YPABHEHUID. 3
Copaep:xxanue MaTepuaja
1. PemeHne nmoka3aTesbHBIX HEPABEHCTB. 2
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2. KontponbHas pabota Ne3[loka3aTenbHble ypaBHEHUS U HEPABEHCTBA. 2
3. ®opmyna nepexoja ot Jiorapupma ¢ OJHUM OCHOBAHHEM K JIoTapuPMy C Ipyrum 2
ocHoBaHMEeM. Pemenue norapuMuyecknx ypaBHEHUH.
CamocrosiTebHas padoTa 00y4alonuxcs.
Pemenwne 3a1a4y Ha mpeoOpa3oBaHue JTOrapu(MUICCKUX BBIPAKESHUH. 3
Cozlep)lcalme Martepuajaa
1. Pemenue norapuMuyecknx HEpaBEHCTB. 2
2. IlpeoOpa3zoBaHue U pelICHUE TOKA3aTEIbHBIX ,JIOrapU(PMHUUECKUX YPABHEHUH U 2
HEPaBEHCTB.
3. KonrponbHas pabota NedJlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA. 2
CamocrosiTebHas padoTa 00y4alonuxcs.
Tect o teme: «IlokazaTenbHble U Jorapu@MHUYECKUE YPaBHEHHS U HEPABEHCTBAY. 3
Pa3nean 4. Tpuronomerpuueckne GyHKIHT 65
Tema 4.1. ConepxaHue MaTepHana
OCHOBBI TPUTOHOMETPHH. 1. Paguannas mepa yria. BpamarenbsHoe JBUXKEHHE. 2
2. Tpuronomerpuueckrue (QpyHKIUHN YUCIOBOIO apryMeHTa: CHHYC. KOCUHYC, TAHT'€HC, 2
KOTaHI'€HC.
3. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. 2
CamocrosiTesibHasi padora o0y4arouuxcs

Pecdepar no teme: «VcTopusi pa3BUTHsI U CTAHOBIIEHUS] TPUTOHOMETPHHY. 3
Conep:xanue MaTepuaja

1.I'paduk 1 cBOicTBa TPUTOHOMETPUUECKOH PyHKIMK y =COSX 2
2. I'paduk ¥ CBOIMCTBA TPUTOHOMETPUYECKON yHKIMHK y =SiNX 2
3. . I'paduk u CBOICTBA TPUTOHOMETPHIECKOM QyHKIMHK y= tanx 2
CamocrosiTesibHasi padoTa 00y4aroUuxcs

[Toctpoenne rpauKoB TPUTOHOMETPUUECKUX (byHKIMA: 3

sin T(x + E:]) cos T(Ex - Ej)

= - o y= = 3

Conaep:xanue MaTepuaja

1.I'paduk 1 CBOMCTBA TPUTOHOMETPUUECKON (yHKIHK y = Cotx 2
2. T'apMoHHYecKHe KosebaHue X TpapUKH. 2
3. CooTHoIIEHUS MEX]Ty TPUTOHOMETPUUECKUMH (DYHKLIHUSAMU OJTHOTO U TOTO K€ 2

apryMeHTa.

CamocrosiTe1bHasi padoTa 00y4aronmiuxcst
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Tect o teme: «CBoiicTBa U rpaUKu TPUTOHOMETPUUECKUX (DYHKITUI. 3
Coz[epmalme MmarTrepuaJja
1. Haxox/enue 3HaueHU TPUrOHOMETPUYECKUX (PYHKIIUH. 2
2.TpuroHomerpuyeckre GopMyJibl: CYMMBL. Pa3HOCTH JBYX apTyMEHTOB. 2
3. Tpuronomerpuyeckue (OpMyJIbl ABOWHOTO U MOJOBUHHOTO YTJIOB. 2
CamocrosiTe1bHasi padoTa 00y4yaromuxcst
Pewenue 3anad o reme: «PopMyJibl IBOMHOIO U ITOJIOBUHHOT'O ApPIyMEHTa. 3
Coaep:xanue MaTepuaja
1. ®opMyibl IpUBEACHUS. 2
2. IlpeoOpazoBaHHe CyMMBI TPUTOHOMETPUYECKHX (PYHKIUH B IPOU3BEICHHUE U HA 2
000poT.
3. YnopouieHre TpUroHOMETPUYECKUX BhIPAYKEHUH. 2
CamocTrosTenbHasE padoTa 00y4yaroImuxcsi
Pemenue 3amad mo teme: «lIpuMeHEeHNE TPUTOHOMETPHUECKUX (HOPMYIT IS 3
YIPOILEHUS BEIPAKECHUID.
Conep:xanue matepuaja
1 O6paTHbIe TpUTOHOMETpHUYECKHE (DYHKIMH, UX CBOWCTBA U TPapHKH. 2
2. . Haxoxnaenue 3HaueHU 0OpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIMI 2
3 Kontponbhas padota Ne5  TpUroHOMETpHUUECKHUE BBIPAXKEHUS 2
CamocTosiTe1bHasi paboTa 00y4YaromuXxcst
PemieHne TpUroHOMETpUYECKUX BBIPAKEHUN 3
Conep:xanue marepuajia
1. Pemienne npocTeNmmx TPUTOHOMETPUYECKUX YPABHEHUM. 2
2.Pemienue TpUTOHOMETPHYECKIX YPABHEHUH MCIIONB3YS METO]T BBOJIA HOBOM
IIEPEMEHHOM U T.J.
3.Pemenne npocTemmx TpUrOHOMETPUIECKHX HEPABEHCTB. 2
4.KonTposibHas pabota Ne6 Tpuronomerpuieckrue ypaBHEHUsI. 2
CamocrosiTeabHast padoTa o0y4aromuxcs
Pemenue 3ana4 o reme : «'pUrOHOMETPUYECKUE YPABHEHNS U HEPABEHCTBAY. 3
Paznea S. JuddepenunanbHoe HCHUCICHUE 36
Tema 5.1. Copaep:xanue MaTepuaja
Havana matemaTu4eckoro 1.CniocoOsl 3a1aHMst M CBOMCTBA YMCIIOBBIX MOCIEI0BATEIbHOCTEH. 2
aHa/Jmu3a 2. [ToHsiTHE O TIpeeNie TOCIEeIOBATSILHOCTH. 2

15




3. beckoHeuHo yObIBaroIIas reOMeTpUUEcKas IPOrpeccus U ee cymma. 2
CamocTosiTeJIbHasi padoTa 00yJarouuxcs.
[IpopaboTka koHcnekTa: «[Ipenen nmocienoBaTenbHOCTI.
3
Coaep:xanue MaTepuaja
1. IlpouzBoanas. [TonsTre 0 MPON3BOAHON (YHKIINH, €€ TEOMETPUUECKUI U 2
($U3UIECKU CMBICIL.
2. Ilpou3BOHBIE CYMMBI, pa3HOCTH, TPOU3BEICHHUS, YACTHOTO. 2
3. IlpousBogHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH. 2
CamocTosiTeIbHasi padoTa 00y4alouXCs
Co3spnanne npeseHtanuu: «IIpons3BoiHas U ee IPUMEHEHHE. 3
Coaep:xanue maTepuaja
1 VpaBHeHue kacaTenbHOU K rpaduKy QyHKIUU. 2
2. IlpumeHeHue MPOU3BOAHON K MCCIIEJOBAHUIO (YHKIUH M MOCTPOCHHIO rpa)uKoOB 2
3 IlpousBoHast CIOKHOM U 00paTHON (HYHKIIUU 2
CamocrosiTe1bHasi padoTa 00y4alouXcs
Tect no Teme: «lIponsBoanas». 3
Conep:xanue marepuaja
1. Bropast npon3BoiHas, €€ TeOMETPUIECKUN 1 (PU3HUECKUI CMBICI. 2
2. Ilpumepsl UCTIOIB30BAHMS IPOU3BOIHOM JJI HAXO0XK/ICHUS HAMJIYYILIEro PEIIeHUs B 2
IPUKJIAJIHBIX 3aJa4ax.
KonTposnbHas pabora Ne7 HaxoxxieHue npon3BOIHOM. 2
CamocrosTebHasi padoTa 00y4yaonmxcs.
Pemenue npukiagaeix 3a1a4 . IKCTpeMyM QYHKITHH. 3
Pasnea 6. HNHTerpajibHoe HCYHCICHHE. 27
Tema 6.1. Coaep:xanue maTepuaja
HeonpeneseHnbiii HHTErpaJl. 1. TlepBooOpa3Has 2
OmnpeneeHHbIi HHTErpaJl. 2. HeonpeneneHHbIN HHTETpAJ U €r0 CBOICTBA. 2
3. Tabnuna uHTErpagoB 2
CamocrosiTe1bHasi padoTa 00y4aronuxcs.
Coznanue npeszenranuu: «VHTerpan v ero npuMeHeHHe» 3
Conep:xanue matepuajia
1. HaxoJeHne HeonpeneaeHHbIX HHTErPAIOB METO0M HEIIOCPEICTBEHHOTO 2
WHTErPUPOBAHUS
2. Omnpenenennsblil uarerpan. @opmyna Hetorona- JleliOnuna 2
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3. Ilnomaay KpUBOIMHEWHOW Tparenuu

CamocrosiTeabHast padoTa 00y4alOHXCH.

Cosznanue npeseHtanuu: « [IpubamkeHHbIe METOIbI BEIYUCIICHUS OTIPEICIICHHOTO 3
WHTErpaIay.
Copep:xaHue MaTepuaia
1.Borunicnenue miomajeil miockux (Gpuryp ¢ noMoIipio HHTerpaia . 2
2. ITpuMeHeHne MHTErpaia AJsl pelieHue NPUKIAIHBIX 3a7a4. 2
3.KonTponbnas pabora Ne§ IlepBooOpasznas ¢dynkiuu. Marerpan. 2
CamocTosiTebHasi padoTa 00y4Yarouuxcs.
Pemenue 3agau no reme: «HeonpeneneHHbli 1 ONpeAeIeHHbIN UHTETpal. 3
Pa3znen 7 IIpsiMble ¥ MJI0CKOCTH B MPOCTPAHCTBE 27
Tema 7.1. Coaep:xkanue maTepuaja
B3aumHoe pacnoJiokenue 1.B3anMHOE pacroyiokeHHe ABYX MPSMBIX B IPOCTPAHCTBE. YTOJ MEXAY IPSIMbIMHU. 2
NPsIMOii H NJIOCKOCTH 2.I1apamiensHOCTh MPSMOW U TUTIOCKOCTH, NMapaJIeIbHOCTD IJIOCKOCTEH. 2
3.1leprieHIUKYASAPHOCTD NPSIMOU U MIIOCKOCTH.
CamocrosiTesibHasi padora o0y4arouuxcs.
Pedepat «IIpsimble 1 MIIOCKOCTH B TPOCTPAHCTBEY. 3
Coaep:xanue maTepuaja
1. IleprienAuKysip U HAKJIOHHAS. YTOJ MEXKIY MPSIMON U TUIOCKOCTHIO. 2
2. JIByrpaHHbli yroj. YTroj MeX1y MI0CKOCTAMHU. 2
3.IlepneHAUKYISIPHOCTh JBYX IIOCKOCTH. 2
CamocrosiTesibHasi padora
CocraBiieHrue KpoccBOpAa Ha TeMy: «B3anMHOe pacnonoxkeHue NpsMbIX U MIIOCKOCTEN B | 3
IIPOCTPAHCTBEY.
Conep:xanue marepuajia
1. Teomerpuueckue npeoOpa3oBaHUs MPOCTPAHCTBA, MapalieIbHbIA EPEHOC, 2
CUMMETpPHsI OTHOCUTEJIBHO TJIOCKOCTH.
2. IMapamienbHOE TPOSKTUPOBAHUE. 2
3. ITnomaae OpTOroHAIBHON MPOEKIMH. 2
CamocrosiTebHasi padoTa 00y4aloIHXCH
Pemenne 3agau no reme «IIpsiMble U TIIOCKOCTH B POCTPAHCTBE. 3
Paznea 8. KoopauHatbl M BeKTOpBI 18

Tema 8.1. BekTopsl n

Coaep:xaHue MaTepuasia
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KOOPAMHATHI 1. Bektopsl Ha miiockocTu. JleicTBusl Hax BekTopamu. JlekapToBa cucrema KoopauHaTt | 2
Ha IUIOCKOCTH.
2. JleicTBUs HAJ BEKTOpAMU 3aIaHHBIMUA CBOMMH KOOPAMHATAMM . 2
3 .Beruncienue qJIMHBI BEKTOpA U yTila MEXTY BEKTOPaMHU. 2
CamocTosTeIbHasi padoTa 00y4aloHXCs
Hcnonp3oBanne KOOPAUHAT U BEKTOPOB IIPHU PEIICHUH MATEMAaTUYECKUX U MIPUKIAAHBIX | 3
3a7ad4.
Coaep:xanue MaTepuaja
1.Paccrosgaue Mexay AByMsl TOUKAMHU. 2
2./lexapToBa cuCTEMa KOOPJIMHAT B IpOCTpaHCTBE .JleiicTBUS Hall BEKTOpaMu 2
3aJlJaHHBIMUA CBOMMH KOOPJMHATAMM.
3.YpaBHenue chepsl, TNIOCKOCTH, TIPSIMOH. 2
CamocrosiTeJibHasi padora 00y4arouuxcs
Pemenue 3amay no reme «BekTopbi» 3
Pa3znen 9. I'eomeTpuyeckue TeJa U MX MOBEPXHOCTH 54
Tema 9.1. Conep:xanue marepuaja
MHOrorpaHHMKHM U KpyrJble 1.Bepmmnsbl, pedpa, rpaHu MHOTOTpaHHUKA. Pa3BepTka. 2
TCIa 2. MHororpanHbie yribl. Beimykibie Muororpanauku. Teopema Ditepa. 2
3.IIpusma. Ilpsimas u HakimoHHas pu3Ma. [IpaBuibHas mpusma. 2
CamocrosiTe1bHasi padoTa 00y4yarouuxcs
Coznanue npeszentanuu: «Ku3Hb 1 TBOpuecTBO Ditniepar. 3
Conep:xanue matepuaja
1. ITapamnenenunen. KyoO. 2
2. Ilupammunia. [IpaBunpHast nmupamuaa. YcedenHas nupamuaa Terpasap. 2
3. CumMmeTpun B KyOe, B mapajieNienuIe/ie, B MpU3Me U MUpaMuje. 2
CamocrosiTeJibHasi padoTa 00y4arouuxcs
Pemenue 3agau no reme : «llnomans mojgHON NOBEPXHOCTH MHOTOTPAHHUKOB). 3
Copaep:xanue MaTepuaja
1. Ceyenust kyba, MPU3MBI ¥ MIUPAMUJIBL. 2
2. Ilpencrasienue o MpaBUIBHBIX MHOTOTPAaHHUKAX (TETpadap, KyO, okTadIp, moaekasap | 2
Y UKOCadIp).
3.1{unuHap 1 KOHYC ycedeHHbIH KoHyc .OCHOBaHHE .BhICOTA, OOKOBasi TOBEPXHOCTb, 2

o0Opazyromas ,pa3BepTKa .
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CamocrosiTebHast padoTa 00y4alOHXCH.

Wzrorosnenue ¢uryp: « [IpaBuibHbIe MHOTOTPAaHHUKI 3
Cozlepmalme Martrepuajaa
1 OceBble ceueHus U CEUCHUS, TapallieIbHble OCHOBAHUSIMU.
2.111ap u chepa, nx ceueHus 2
3 .KacarenpHas mmockocth K chepe. 2
CamocrosiTe1bHast padoTa 00y4Yaronuxcs.
Mopnenu Ten BpaleHUsI- IPe3eHTaLMs 3
Cozlepmalme Martrepuajaa
1.06wem u ero usmepenusi. larerpansHas ¢popmyiia oobema. 2
2.®opmyna o0bema Ky0da ,ipsIMOYTOJIbHOTO Mapajuienenunesna, npusMsl. Hununapa. 2
3.®@opmyna o0bemMa nupaMubl U KOHYCA. 2
CamocrosiTe1bHasi padora
Pemnienue 3a1a4 00beMBbI Tl 3
Coaep:xanue maTepuaja
1.®opmynsl II0MIA1€H MOBEPXHOCTH LIMJIMHPA U KOHYCa
2.®opmynbl 00bemMa 1apa u miomaau cgepsl. [logodue te. 2
3.KonTponbnas pabora Ne9 Ilnomaas NOBEpXHOCTH MHOTOTPaHHUKOB. 2
CamocrosiTesibHasi padora
[TpopaboTka KoHCTeKTa 1Mo Teme: «HaxoxaeHne Tiomaam NoJIHOM MOBEPXHOCTH 3
MHOTOTPAHHUKOB).
Paznea 10. DJieMeHTbl KOMOMHATOPUKH, TEOPHH BEPOSITHOCTH U MATEeMATHYECKO# cTaTHCTUKHU | 29
Temal0.1. DjemMeHTbI Conepixanune MaTepuaia
KOMOHMHATOPHUKH 1.OcHOBHBIE MOHATHSI KOMOUHATOPHKH. 2
2. 3aj1a4M Ha TIOJICYET YKCJIa Pa3MEIeHUH, TICPEeCTaHOBOK, COUCTAHU. pEIIICHHE 3a/1a4 2
Ha nepebop BapuaHTOB
3. ®opmyna 6unoma HeroToHa. CBOCTBAa OMHOMUHAIBHBIX KO PHUIIMEHTOB. 2
TpeyrosbHuk Ilackais
CamocrosiTe1bHasi padoTa
Kusnb u Hayunas nestensHOCTh M. HeroTOHA pedepar 3
Temal0.2 Dy1eMeHTBI TEOPHUHU Conep:kanue MaTepualia
BEPOSTHOCTH U 1.CoOrITHe, BeposTHOCTH cOObITHA. CII0KEHNE U YMHOKEHUE BEPOSTHOCTEH. 2
MaTeMaTHYeCKOil CTATHCTHKH 2.IloHsiuTHE O HE3aBUCUMOCTHU COOBITUM. JICKpeTHas cilydaiiHas BEJTMYKHA, 3aKOH €€ 2

pacnpeeseHusl.
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3.YucnoBable XapaKTEPUCTUKU AUCKPETHOW CiaydalHOM BennuuHbl IloHsATHE O 3akoHE | 2
OOJIBIINX YHCE .
CamocrosiTesibHasi padora

Pemenne 3amau  «OneMEeHTHI ~KOMOMHATOPHKH, TEOPHUH  BepoATHocTed u | 3
MaTE€MaTUYECKON CTATUCTUKH.

Cozlep)lcalme Martrepuajaa
1.IlpexncraBnenue naHHBIX (TaONUIBL, AUAarpaMMBbl, rpadukn) .I'eHepanbHas 2
COBOKYITHOCTb, BEIOOPKA, cpeiHee apuMeTHIecKoe, MeJuaHa
2.IlonsTHe 0 3ajlayax MaTeMaTH4YE€CKOM CTAaTUCTUKHU
3.Pemienne npakTuyeckux 3aa4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
4.UtoroBast kKoHTposibHast paboTa 3a rog Nel( 2
CamocrosiTesibHasi padora
[ToBTOpenue. [ToaroroBka k 3xK3amMeHy 3

Hroro nmo nucuuniinHe 351y.

Jl1s xapaKTepUCTUKU YPOBHSI YCBOCHUSI MaTepHalia UCIIOIb3YIOTCS ClEAYoIre 0003HAYECHHUS:
1-o3HakomMUTENBbHBIH (Y3HaBaHUE paHee U3YUYEHHBIX 00BEKTOB, CBOMCTB)

2- penpOTyKTHBHBIH (BBIIOJIHEHHUE JESITEIBHOCTH 10 00pa3ily, UHCTPYKIMH, MU IO PYKOBOJCTBOM)
3- IPOYKTUBHBIN (IJIAHUPOBAHUE M CAMOCTOSATENILHOE BBINOJIHEHHE, PElIeH e TPOOIeMHBIX 3a1a4)
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2.3. XapaKkTepuCTHKA OCHOBHBIX BU/I0B Y4e0OHOM 1eATeJIbHOCTH CTYACHTOB

Conep:xkanue
o0yueHHUsd

XapakTepuCcTHKA OCHOBHBIX BUJIOB J1eSITEJIbHOCTH
CTYIECHTOB (HA YPOBHE VYeOHBIX AeliCTBHI)

Bsenenue

O3HakoMJIeHHME C pOJIbI0O MaTreMaTUKH B HayKe, TEXHUKE,
SKOHOMHKE, WH()OPMALMOHHBIX TEXHOJOTHIX U MPAKTUYECKOM
nesTeabHOCTH. O3HAKOMIICHUE C LEJISIMU U 33/1a4aMu U3YUCHUS
MaTeMaTuKu  npu  ocBoeHun  mpodeccuit  CIIO  wm
cnenuansHocreir CIIO

AJII'EBPA

PazButne moHsATHA
O 4YHUCJIC

BreimonHenue apudmMernueckux ACHCTBUN HaJ YHCIAMU,
coueTasi yCTHbIE U ITMCbMEHHBIE IPUEMBI.

Haxoxnenue — mpuONMKEHHBIX ~ 3HAYEHUH  BEJIMYMH U
MOTPEIIHOCTEN BHIYMCICHUIN (a0COMIOTHON U OTHOCUTENILHOM);
CPaBHEHHE YHMCIIOBBIX BBIPAKECHHH.

Haxoxnaenue omnbok B mpeoOpa3oBaHUSX U BBIYMCICHUSX
(OTHOCHUTCS KO BCEM ITyHKTaM IPOrpaMMbl)

Kophwn, CTCIICHHU,
norapupMbl

O3HaKOMJIEHHE C TIOHATUEM KOpHS N-H CTENeHH, CBOMCTBaAMU
paZMKaJIOB U IIPaBUJIAMU CPABHEHUSI KOPHEH.

@OopMyIMpPOBAHHUE OIPEICICHUS KOPHS M CBONCTB KOpPHEM.
Bbluncnenne M CpaBHEHHME KOpHEH, BBIOJIHEHUE NPUKUAKU
3HaueHus: KopHA. [IpeoOpazoBaHue YMCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, CONEPIKAIUX PATUKAIIbI.

BrimonHenue pacyeToB o GopmyiaM, CoIepKaIIuM paIuKabl,
OCYILLECTBIISAIE HEOOXOMMBbIE MOACTAHOBKH M NPeoOpa3oBaHMUs.
OmnpeneneHne paBHOCWIBHOCTH BBIPAXKEHMH € pajuKalaMH.
Pemrenne umppanuoHalbHBIX YPaBHEHUM.

O3HakOMJIEHHE C TIOHATHUEM CTENEeHU C JIEHCTBUTEIIbHBIM
[IOKa3aTeNeM.

Haxoxnenne  3Ha4eHWl  CTENEHW, HCHONB3YS  IIPU
HE00XO0AMMOCTH MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anucbiBaHUE KOPHS N-i CTETNIEHU B BUJE CTENEHU C JPOOHBIM
MoKasareseM U HaoO0opoT.

DopMynMpOBaHHUE CBOMCTB CTEICHEN. BbluncieHne crenexen
C PpAalMOHAIBHBIM IIOKA3aTeJeM, BBIIOJIHEHUE NPUKUIKA
3HAYEHMs CTEIICHU, CPABHEHUE CTEIICHEM.

[IpeoOpa3oBaHne YHUCIOBBIX M  OYKBEHHBIX BBIpAXECHHIH,
colepXKalllMX  CTENEeHW, IpUMEHsAs CcBoucTBa. Pelienue
MTOKA3aTEIbHBIX YPAaBHEHUM.

O3HakOMJIEHME C NPUMEHEHUEM KOpHEH M CTENEHEH INpu
BBIYMCIICHUM CPEIHUX, JEJIECHUN OTpe3Ka B «30JI0TOM
ceyeHuM». PelleHMe NPUKIAAHBIX 3a4a4 Ha  CIOXKHBIE

[Tpeobpa3zoBanue
anredpanvdecKux
BBIPKECHUI

Brimonnenue mnpeoOpa3oBaHUN BbIpAKEHUH, NpPUMEHEHHE
dbopmyn, CBS3aHHBIX CO  CBOWCTBAMH  CTEMECHEH U
JorapugpMmoB.

Onpenenenne o0nactu JOTTYCTUMBIX 3HaYeHUN

Jorapu(pMUIECcKOro BBIPAXECHUS. Pemenune

OCHOBbI TPUT'OHOMETPUA
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OCHOBHBIE ITIOHATHUS

W3yuenne paguaHHOTO METOA U3MEPEHUS YIJIOB BPAIIEHUS U
UX CBSI3M C TpajlyCHOI Mepoii. 300pakeHne yrioB BpalieHus
Ha OKPYXXHOCTH, COOTHECEHHE BEJIIMYMHBI yrja C €ro
PacIOIOKEHUEM.

dopmyIpoBaHUE onpeesIeHui TPUTOHOMETPUUYECKUX
GyHKIMH A yIIoB  MOBOpPOTa M OCTPBIX  YIJIOB
OpSIMOYTOJBHOTO ~ TPEYrojbHUKA U OOBACHEHHE  MX

OcHOBHbIE [IpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXIECTB IS
TPUTOHOMETPUYECKHE | BBIYMCICHUS 3HAUCHHH TPUTOHOMETPUYECKUX (YHKUUN 10
TOX/IECTBA OJIHOM U3 HUX

[TpeobpazoBanus N3ydyenne OCHOBHBIX (HOpMYN TPUTOHOMETPUU: (HOPMYIIBI

IIPOCTEUIINX CJIOKEHU, YABOCHMUH, npeodpa3oBaHus CYMMBI

TPUTOHOMETPUUECKUX | TPUTOHOMETPUYECKUX  (QYHKIMH B NpPOU3BEACHHE U

BBIpAXEHUI MIPOU3BEACHNUS B CYMMY M IPUMEHEHHE IpPU  BBIYMCICHUU
3HAQUYEHMS] TPUTOHOMETPUYECKOTO BBIPAKEHHS M YIIPOLLIEHHUS €T0.
O3HakOMJIEHME CO CBOWCTBaMH CHMMETPHUM TOYEK Ha
€MHUYHOW OKPYKHOCTU M TNPUMEHEHHE HX ISl BbIBOJAA
(dhopMyII IpUBEICHUS

IIpocreiimne Pemenne mo ¢opmynaM u TPUTOHOMETPUYECKOMY KpYTy

TPUTOHOMETPUYECKUE | IPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUI.

ypaBHEHUS u | [I[pumenenne  oOmUX  METONOB  pPEUICHHUS  ypaBHEHUH

HEpaBEHCTBA (mpuBeneHNE K JIMHEHHOMY, KBaIpPAaTHOMY, METOJl PA3JI0KECHHUS
Ha MHOXMWTEIH, 3a- MEHbl IEPEMEHHOH) NpU  pELIEeHUU
TPUTOHOMETPUYECKUX YPAaBHEHUW. YMEHUE OTMEUYaTh Ha Kpyre
pelIeHrs IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

Apkcunyc, O3HakOMJIEHHE C TMOHSATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX

apKKOCHHYC, (GyHKIMH.

ApKTaHT€HC Yucia N3yuenue OnpeaeICHU I apKCHHYca, ApKKOCHHYCA,
apKTaHreHca 4Mcia, (popMyslnpoBaHHE HX, M300pakeHHEe Ha
€AMHUYHOW OKPYXXHOCTH, TIpUMEHEHHE IpHU pelieHnu
VDaBHEHUU

®YHKIWH, X CBOUCTBA U TPA®UKU

DyHKIUH.
ITonsarue
HENPEPBIBHOCTH

byHKIUN

O3HakoMJIeHME C TOHSATHEM IE€PEeMEHHOW, MpHUMepaMu
3aBHCUMOCTEH MEX]Ty IEPEMEHHBIMH.

O3HakomieHMEe C  TOHATHEM  rpaduka, OmpeieseHHue
MPUHAJIEKHOCTH TOYKH rpaduxy ¢yHkuuu. OnpeneneHue no
dopmysne mpocTeliieil 3aBUCMMOCTH, BHJa €€ Tpaduka.
Bripaxkenue no ¢popmyiie 01HOIN nnepeMeHHON Yepes ApyTHue.
O3HakomiieHHE ¢ ompeseneHrneM (QpyHKUIUHU, GOopMyITHpOBaHUE
ero. Haxoxxnenue oGnacTu onpeeseHust U 00J1acTi 3HaYEeHUN

byHKIIII
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CaolicTBa
['paduueckas
MHTEPIIPETALHNS.
ITpumepsl
(YHKLIMOHAIBHBIX
3aBUCUMOCTEN B
pEaIbHBIX MPOLECCAX H
ABJICHUSAX

dbyHKIIIN.

O3HakomJIeHHE ¢ IpUMepaMu (YHKIHMOHAIBHBIX 3aBUCUMOCTEH
B peaJIbHBIX IIPOLIECCAX U3 CMEKHBIX TUCLUILINH.

O3HaKOMJICHHE C I0OKA3aTEIbHBIMU PACCYKICHUSAMH HEKOTOPBIX
CBOWCTB JIMHEWHOW M KBaJApPaTWUYHOM (YHKIMHA, MpOBEACHUE

WCCIEAOBaHUS  JIMHEWHOW,  KYCOYHO-JIMHEWHOW,  JpPOOHO-
JMHEHHOW W  KBAApPaTWUYHOM (YHKIMIA, TOCTPOEHHE HX
rpadukoB. Iloctpoenre u 4yreHue TpadukoB (QyHKIUI.

HccnenoBanue GyHKIHH.

CocraBieHne BUIOB (DYHKIUIT 1O JAHHOMY YCIIOBHIO, PCIICHHE
3a7a4 Ha SKCTPEMYM.

Brimonnenue npeobpazoBanuii rpadguka GyHKIIN

OO6parnbie QyHKIMH

W3yuenune nmoHATus oOpaTHOM (QYHKIUM, ONpeleeHue BUIA U
noctpoeHne rpapuka oOpaTHOW (YHKIMH, HAXOXKACHUE €€
obmactu ompeneneHuss W obnactu 3HadeHuUd. Ilpumenenue
CBOWCTB ()YHKIMU MPH HCCIIECOBAHUN YPaBHEHUH U PELICHUU
3aJa4 Ha 3KcTpeMyM. O3HaKOMIIEHHE C MOHATHEM CIIOKHOM
byHKIIH

CrelncHHEbIE,
HoKa3aTeJbHbIE,
JorapupMUUECKue M
TPUTOHOMETPUUYECKHE
¢yukuu. OOpaTHbIe
TPUTOHOMETPUUYECKHE

byHKUIUM

Brruucnienne 3nadeHnid (yHKIMN 1O 3HAUYEHHUIO apryMEHTA.
OmnpeneneHue TMOJIOKEHUS TOYKM Ha rpaduke 1o ee
KOOpAWHATaM U Ha00O0pOT.

Hcnonb3oBanue CBOWCTB (DyHKIMH [Is1 CpaBHEHMs 3HaUYCHUM
CTeTeHe| u JorapuMoB.

IToctpoenune rpadUKOB CTENEHHBIX U JOrapu(pMHUUYECKHX
GyHKIHH.

Perienue nokasarenbHbIX U JIOrapu(pMHUUECKHX ypaBHEHUN U
HEPAaBEHCTB 10 U3BECTHBIM aJITOPUTMAaM.

O3HakOMJIEHME C TOHATHEM HENPEPBIBHON NEPUOAMUYECKON
¢GbyHKIMY, (QOpMYyIUpOBaHUE CBOMCTB CHHYyca M KOCHHYCA,
MOCTPOEHHE UX I'paUKOB.

O3HakOMJIEHHE C TOHSATHEM TapMOHMYECKHUX KoyeOaHuN u
IpUMEpaMU TapMOHMYECKMX KoJeOaHMH i  ONMUCAHUsA
IIPOLECCOB B (PU3MKE U APYIHX OOJIACTSIX 3HAHMSL.
O3HakOMJIEHME C TIOHATHUEM DPA3PbIBHOM IEPUOIUYECKOU
¢byHKIMY, popMynHpoBaHUE CBOMCTB TaHI€HCA U KOTAHI€HCa,
MIOCTPOEHHE UX IPaUKOB.

[Ipumenenue cBOMCTB (GYHKIMH /A1 CpaBHEHMs] 3HA4YEHUMN
TPUTOHOMETPUUECKUX byHKUINH, peleHus

HAYAJIA MATEMATUYECKOI'O AHAJIN3A

ITocaemoBaTeIbHOCTH

O3HakOMJIEHHE C TMOHATHEM YMCIOBOW IOCIEN0BATEIBHOCTH,
crocobaMu ee 3a7aHusl, BBIYMCIEHUSIMU €€ YJICHOB.
O3HakOMJIEHME C TOHATHUEM IIpeliena I0CIeI0BAaTEIbHOCTH.
O3HakOMJIEHHE C  BBIYMCIEHHEM CYMMBbl OECKOHEYHOIO
YHCIIOBOTO psifia HAa IPUMEpPE BBIYUCIECHHUS CyMMBbl OECKOHEUHO
yOBIBaIOIIEH TEOMETPUICCKON TTPOTPECCHH.

Pemienue 3aau Ha npuMeHeHHE (HOPMYIIbI CyMMbI OECKOHEUHO
yObIBaroIell TeOMETPUUYECKON MTPOrpeccuu
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[IpousBogHass u ee
MPUMEHEHNE

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

N3ydenne wu  ¢dopMynupoBaHHE €€ MEXaHHYECKOTO U
TE€OMETPHUUECKOTO CMBICIIA, W3YYEHHE ajJrOpUTMa BBIUYMCIICHUS
MIPOU3BOIHON Ha MPUMEPE BBIUYMCIICHHUS] MTHOBEHHOW CKOPOCTH
1 yriioBoro kodddunumenra kacareabHOM.

CocraBiieHre ypaBHEHUS KacaTeIbHON B 00IIEeM BH/IE.
YcBoeHue MpaBUI nuddepeHITpoBaHus, TaOTHUIIBI
MPOU3BOJIHBIX 3JEMEHTAPHBIX (DYHKIHNA, TPUMEHEHHE IS
muddepeHnpoBanus (PyHKIUNA, COCTABJICHHS ypaBHECHHS
KacaTeJIbHOM.

N3yuenune Teopem o CBSI3U CBOMCTB (DYHKIIMH U IPOU3BOIHOM,
(hopMyIHpOBKA HX.

[IpoBeseHne C MOMOUIBIO TPOHM3BOJHOW  WCCIIECIOBAHHS
GyHKIUY, 3a1aHHON (POPMYIIOH.

YcTaHOBNIEHUE CBSI3U CBOMCTB (PYHKIIMU U IPOU3BOAHOMN MO UX
rpadukam.

[IpuMeHeHre NPOM3BOAHOW Ui pEIICHUS  3aJa4  Ha
HaXOXJICHHE HAWOOJBIIETO, HAUMEHBIIETO 3HAYCHUS W Ha
HAaXO0XJICHHUE YKCTPeMyMa

[TepBooOpa3zHas
U MHTETpal

O3HakomiieHHe c ITOHATHEM MHTErpasa u
nepBooOpazHoil. M3ydyeHue mpaBuia  BBIYMCICHUS
nepBooOpaszHoii u Teopemsl Hetorona— JleliOauma.
Pemenue 3amau Ha cBs3b NEepBOOOpa3HON M €€ NMPOU3BOJHOM,
BBIUUCIICHUE MTEPBOOOPA3HON IS JAaHHOH (DYHKITHH.
Pemenue 3ana4y Ha IpUMEHEHNE HHTETpaa JUIs

BBIUMCIICHHS PU3NYECKUX BETMYMH U TUIOIAaei

YPABHEHNA 1 HEPAB

EHCTBA

YpaBHEHHUS U CUCTEMBI
ypaBHEHUH
HepaseHctBa u
CHUCTEMBI HEPABEHCTB C
JIBYMSI [IEPEMEHHBIMU

O3HakOMJIEHME C TPOCTEHIIMMM CBEICHMSMH O KOpPHSX
anreOpanvyeckux  yYpaBHEHMH, MOHSATHSMH  HMCCIEIOBAaHUA
YPaBHEHUU U CUCTEM YpaBHEHUM.

N3yuenne Teopum paBHOCWIBHOCTM YpPaBHEHHH U €€
npuMeHeHus. [loBropeHue 3amucu pemeHus CTaHJapTHBIX
YpaBHEHUH, MPUEMOB NpeoOpa3oBaHUsA YpaBHEHHUH  JUId
CBEJICHUS K CTAHIapTHOMY YPAaBHEHUIO.

Pemrenne panuoHaIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue cBONCTB U rpa@uKkoB QyHKUUN ISl pelIeHUS
ypaBHeHUH. IlOBTOpeHHE OCHOBHBIX IIPUEMOB pELICHUSA
cucteM. Pemienue ypaBHEHUN ¢ IPUMEHEHUEM BCEX IPHUEMOB
(pa3ioKeHuss Ha MHOKUTENH, BBEJICHUS HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKH, TpauecKOro MeTo/1a).

Pemenune cucrtem ypaBHEHMH C TPUMEHEHUEM pa3IUYHbIX
croco6oB. O3HakomileHHE € OOMIMMM BOMNPOCAMH pPELICHUs
HEPaBEHCTB M HCIOJIb30BAHHWE CBOWCTB M IpadUKOB (yHKIHN
IIpU PELICHUH HEpPaBEHCTB. PellleHne HEpaBeHCTB M CHUCTEM
HEPaBEHCTB C IPUMEHEHHUEM Pa3IHMUHBIX CIIOCOOOB.
[IpuMeHeHne MaTeMaTM4eCKUX METOJNOB Ui PEIICHMS
COJIepKaTeNbHbIX 3a/ad M3 pa3IMYHbIX O0JacTeld HayKu |
NpakTUKU. MHTeprnperupoBanue pe3yjabTaToB C  y4ETOM

peanbHbIX OIPaHUYEHUN
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OJIEMEHTBI KOMBHUHATOPHUKHU, TEOPUN BEPOSTHOCTEU 141
CTATUCTUKUA

OcHoBHbIE N3yuenne mnpaBwia KOMOMHATOPUKM W HPUMEHEHHE IIpU

HOHSITUSA pelneHrn KOMOMHATOPHBIX 3ajad.

KOMOHHATOPUKH Pemenne xoMOMHATOPHBIX 3a7ay METOAOM Iiepebopa U IO
IIpaBUJLy YMHOKEHUS.
O3HakoMJIEHHE C TIOHATHSIMU KOMOMHATOPUKU: pa3MEILEHUSIMH,
COYETAaHUSIMH, TMEPEeCTAaHOBKaMU M (QopMylaMu JAisd  HX
BbluuciieHus. OObsiCHEHWE M INpUMEHeHue (opMmyn i
BBIYMCIICHUS DPA3MEILICHUM, IEPECTAaHOBOK M COYETAHUHU IIPU
pEILIECHNN 3aa4.
Osznakomnenne ¢ OuHOMOM HBIOTOHa W TPEYrOJIBHUKOM
[Tackans. PemieHne npakTUYeCKUX 3alad C MCIOJIb30BaHUEM
MOHATUM U IPaBUJI KOMOWHATOPUKU

DIIEMEHTHI N3ydyeHne KaacCHUECKOTrO ONpPENEICHUs] BEPOATHOCTH, CBOWCTB

Teopuun BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEN.

BEPOATHOCTEU PaccmMoTpenune mnpuMepoB  BBIYHMCICHHS BEPOSTHOCTEH.
Pemenuie 3a1a4 Ha BHIYHMCICHUE BEPOSITHOCTEN COOBITUI

[TpencraBnenue O3HakOMJICHME C MPEACTABICHUEM YHUCIIOBBIX JIAaHHBIX M HX

JAHHBIX (TabmuIel, | XapaKTePUCTUKAMH.

JMarpaMmBbl, Tpadukn)

Pemenue MNPaKTUYICCKUX 3a7d4 Ha 06pa60TKy YHCJIOBBIX
JAaHHBIX, BBIYUCIICHUC UX XaPaKTCPHUCTUK

I'EOMETPUA

IIpsimble
IIJIOCKOCTH
IIPOCTPAHCTBE

@opMynMpoBKa UM IIPUBEICHHE JIOKA3aTEIbCTB IPU3HAKOB
B3aUMHOI'O  pACIOJIOKEHUS  MNPAMBIX U IIJIOCKOCTEM.
Pacno3naBaHne Ha 4deprekax M MOJENAX PA3IMUHBIX CIy4acB
B3aMMHOI'O  paCIIOJIOKEHUs  NpPAMBIX U IIJIOCKOCTEM,
apryMEHTHpOBaHUE CBOUX cCyxJaeHud. DopmynupoBaHue
ONpEACNCHUN, MPU3HAKOB M CBOMCTB MApaUIEIbHBIX H
MEPIEHIUKYISIPHBIX IUIOCKOCTEH, JBYIPAHHBIX M JIMHEHWHBIX
YTJIIOB.

BeInonHeHne nocTpoeHus yriioB MexAy IPsIMbIMU, NIPSAMON U
IJIOCKOCTBIO, MEXKIY IUIOCKOCTSAMH IO  OIMCAaHUIO U
pacro3HaBaHUE UX HA MOJECIIAX.

IIpuMeHeHHe NMPU3HAKOB U CBOWCTB PACIIOJIOKEHUS MIPSAMBIX U
IUTOCKOCTEM NIPH PEIICHUU 3a/1a4.

N300pakeHne Ha pUCYHKaX M KOHCTPYMPOBAHUE Ha MOJENAX
MEPIEHIUKYISIPOB M  HAKJIOHHBIX K IUIOCKOCTH, IMPSIMBIX,
NapajUIeNIbHBIX  IUIOCKOCTEM, yIJIOB  MEXAY HpsIMOH U
IJIOCKOCTBIO U 000CHOBaHUE MOCTPOEHUSI.

Pemrenne 3amady Ha BBIYKMCIEHHE TIE€OMETPUYECKHUX BEIUYMH.
OnunceiBaHHE PacCTOSIHUS OT TOYKH JI0 IUIOCKOCTH, OT IPSIMOU
10 IIJIOCKOCTH, MEXIY IIJIOCKOCTSIMU, MEXIY
CKPEUIMBAOIIMMUCS  NPSIMBIMH, MEXAY IPOU3BOIBHBIMHU
¢durypamu B mpoCTpaHCTBE.
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@opMyIMpOBaHHME W  JOKa3bIBAHUE OCHOBHBIX TEOpEM O
pPacCTOSIHUAX

(TeopeM cyiecTBOBaHUs, CBOMCTBA).

W3o0paxkeHne Ha depTrexax MW MOMAETSAX pPACCTOSHUS |
000CHOBaHME CBOMX CyXIeHMH. OrlpeleneHue U BbIUUCIICHHUE
paccrossHuid B mpoctpancTBe. [Ipumenenune ¢opmyn u Teopem
IUTAHUMETPUH U1 pELICHMS 3a/1a4.

O3HaKOMJIEHHE C MOHATUEM MApaJIIEIBHOTO MPOEKTUPOBAHUS
n ero corcrBamMu. POpMyIMpPOBaHUE TEOPEMBI O IIOLIANU
OPTOTrOHAJILHOM IIPOEKIIMM MHOT'OYTI'OJIbHUKA.

[Ipumenenue Teopuu JUIsi OOOCHOBAHUS IOCTPOCHUH U
BBIUUCICHUM. ApPryMEHTUPOBAaHHUE CBOMX CYXKICHHH O
B3aMMHOM PACIIOJOKEHUH IPOCTPAHCTBEHHBIX (puryp

MHoOrorpaHHuku

Onucanue U XAPAaKTEpPUCTHKA  PA3IMYHBIX BHJIOB
MHOT'OTPaHHUKOB, IIEPEUHUCIICHUE UX 3JIEMEHTOB U CBOMCTB.
N300paskeHre MHOTOTPAaHHUKOB U BBIITOJIHEHHE MTOCTPOSHHSI HA
M300paKEHUSIX U MOJIEISIX MHOTOTPaHHHUKOB.

BplunciieHne  JUMHEWHBIX ~ 3JIEMEHTOB W YIJIOB B
MPOCTPAHCTBEHHBIX  KOHPUTYpalUsAX, apryMEHTHpPOBaHHE
CBOUX CYXICHUN. XapaKkTepUCTUKA U U300paKECHUE CEUCHHS,
pa3BepTKM  MHOTOTPAaHHUKOB,  BBIUMUCIEHUE  IUIOIIAJEH
ITIOBEPXHOCTEH.

[TocTpoenue mpoctelmux ceueHuil Kyda, MpU3Mbl, TUPAMHUIBI.
[Tpumenenne (HakToB U CBEICHHUH U3 TUTAHUMETPHH.
O3HakomieHME C BHJaMH CUMMETPUHA B IPOCTPAHCTBE,
dbopmynupoBaHue ONpeNeNeHU M CBOMCTB. XapaKTEPHUCTHKA
CUMMETPUU TEJ BPALLEHNUs U MHOIOTPaHHUKOB.

[IppuMeHeHHe CBOWMCTB CUMMETPUM IIPHM  pPELIEHUH 3a/1ad.
Hcnonb3oBaHue NMpUOOPETEHHBIX 3HAHUHM Ul MCCIEIOBAHUS U
MOJICJIIMPOBAHNUS HECIIOKHBIX 3a7a4.

N300pakeHNe OCHOBHBIX MHOTOTPAaHHUKOB M BBIIIOJHEHHE
DUCYHKOB 110 VCIOBUSAM 3a/1a4

Tena
MMOBEPXHOCTH
BpAILCHUS

O3HakoMJIEHHE C BUIAMHU TeJl BpalleHHs, (popMyIupoBaHHE UX
ONPEJIETICHUN U CBOMCTB.

DopMyIMPOBAaHUE TEOPEM O CEYEHMM Iapa IUIOCKOCTBIO U
IJIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuKa U U300pakeHue Tell BPalleHus, UX Pa3BepTKH,
CEUeHUS.

Pemenune 3amau Ha NMOCTPOEHUE CEUEHUM, BBIYMCIIEHUE MJIUH,
paccTosHuM, yrioB, momaaeil. [IpoBeneHue moka3zaTebHBIX
paccyXAeHUM NIPpU PELIECHUH 3aad.

[IpuMeHeHne CBOWCTB CUMMETPUM IIPH  PEIIEHWH 3a/1ad Ha
TeJla BpallleHUsl, KOMOMHALIUIO Tell.

N300pakeHne OCHOBHBIX KPYIJIBIX TeJl W BBIIOJHEHHE
PHUCYHKa I10 YCJIOBHIO 3aa4u
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N3mepenus B reomeTpun

O3HakoMJIeHHE C TMOHATHSAMHM IUIOHaAd W o0ObeMma,
AKCMOMaMHU U CBOMCTBAMMU.

Pemenue 3agau Ha BBIUMCICHHE IUIOLIAACH IMIOCKUX (uryp c
MPUMEHCHHEM COOTBETCTBYIOIIUX (GopMyl U (PaKkTOB u3
wiaHuMeTpun. M3ydyeHue TeopeM O BBIYHUCICHHUH O0BEMOB
MPOCTPAHCTBEHHBIX TEJ, pEUICHWE 3a/lad Ha MPUMCHCHUE
dbopmyn BeluMCICHHS 00bemoB. M3ydenue dopmyn s
BBIYHCIICHUS TUIONIA/IeH MMOBEPXHOCTEH MHOTOTPAHHUKOB W TEll
BpallleHUS.

O3HaKOMJICHHE C METOJIOM BBIYUCIICHHS TUIOIIAIU TOBEPXHOCTH
chepbl. Pemenune 3amady  Ha  BBIYMCIEHHE  IUIOLIazed

KOOpI[I/IHaTBI 1 BCKTOPLI

O3HakoMmJIEHHE C TIOHATHEM BeKTopa. M3ydeHue nexkapToBOH

CHUCTEMbl KOOpPJAMHAT B TNPOCTPAHCTBE, IOCTPOCHHUE IO

3aIaHHBIM KOOpAMHATaM TOYEK M IUIOCKOCTEH, HaXOXICHUE

KOOPJAMHAT TOYEK.

Haxoxzaenue ypaBHEHUH OKpPYKHOCTH, c(ephl, IMIOCKOCTH.

Brrunciienne pacCTOSHUN MEXIY TOUKAMMU.

N3yueHue CBOMCTB BEKTOPHBIX BEJIWYWH, MPABUJI Pa3I0KECHUS
BEK- TOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUII HAXOXKICHUS
KOOpAMHAT BEKTOpa B IPOCTPAHCTBE, NpaBUI JEHCTBUU C
BEKTOpPAaMH, 3aIaHHBIMU KOOPAMHATAMHU.

[IpuMeHeHne TeopuM 0HpH  PELIEHUWU 3aJad Ha JCHCTBUA C
BeKTOpaMu. l3ydueHue CKaJlIpHOTO MPOU3BEACHUS BEKTOPOB,
BEKTOPHOI'O YypaBHEHMs MpsAMON U 1miIockocTu. [IpumeHenue
TEOpPUH TPU PEIICHUH 3a- a4 Ha JICUCTBUS C BEKTOPAMH,
KOOPAMHATHBIA METOJI, IPUMEHEHUE BEKTOPOB JJIsl BEIYUCICHUS
BEJIMYUH  yIrJIoB W paccrosHuii.  O3HakOMJieHHE ¢
JI0OKa3aTelIbCTBAMU  TE€OPEM  CTEPEOMETPUHM O  B3aUMHOM
pPACIOJIOKEHUN TIPSAMBIX W TUIOCKOCTEM C HCIOJIb30BaHUEM
BEKTOpPOB
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3. YCJIOBHUS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI
3.1. MarepuajbHo-TeXHHYECKOEe o0ecredeHue peau3anuu y4eoHoM
AUCHHUILIMHBI:

YyeOHast TuCIUILTNHA peann3yeTcs B yaeoOHoM kabuHeTe No215 MaTtematuka.
O6opynoBanne yueOHOTO KaOUHETA:

- KOMIUIEKT YYEeHHUECKON MeOemu

- KOMIUIEKT MeOen 1)1 MPeno aBaTelis

- TMEepPCOHAJBHBIM KOMIIBIOTEpP, MPOEKTOp, OHKpaH JUIsi MPOEKTopa, MOJAENIU
reomeTpuieckux uryp (mpusma, ky0, KOHyc, napauienenunesa u ap.) — 20 mrT.,
3.2. UndopMmanmonHoe odecnevyeHne 00yueHmst

3.2.10cHOBHbBIEC UCTOYHHKHU:

1. Maremartuka: bammakos, M. . Maremaruka : yueOuuk / M. W. bammakos. —
2-e u3n., crep. — Mocksa : KaoPyc, 2019. — 394 c. — ISBN 978-5-406-06554-9. —
TekcT : anexTpoHHbIN // Book.ru : anektponHo-OubmnoTeyHas cucrema. — URL:
https://www.book.ru/book/929528 —
3.2.2]101OTHUTEIbHEIC UCTOUYHHKH:

1.Ka3zanckuni, A. A. JluckpeTHass MaTeMaTuka [ DJIIEKTPOHHBIA pecypc| : KpaTKuu
Kypc : yuebHoe nocooue / A. A. Kazanckuii. — M. : IIpocnekr, 2018. — 317 c. —
ISBN 978-5-392-19545-9. — Pexum gocryma: https://www.book.ru/book/918954.
— OBC «Book.ruy.
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOUN

JANCHUITJINHBI

KoHTposb 1 onieHKa pe3ysibTaToOB OCBOEHUS yU€OHOU TUCUUTIIIUHBI
OCYULIECTBJISIETCS ITPEMNOIaBATENIEM B MIPOLIECCE MPOBEACHUS PA3IMYHBIX BUIOB
OTpoca, KOHTPOJIbHBIX PaboT, TECTUPOBAHUS, a TAK)KE BBITIOTHEHHS 00YJarOIIMMHUCS
WHJVBUyaJIbHBIX 33JaHUI, pEIIEHUE CUTYallMOHHBIX 3a/1a4.

Pe3ysabTarnl 00yyeHus
(ocBOEHHBIE YMEHUS,
YCBOCHHbIE 3HAHMS)

OcHOBHBIE MOKA3aTeJIN OLEHKH
pe3y/JbTaToB

@®opMbI U METOBI
KOHTPOJISl M OLIeHKH
pe3yJbTaTOB 00yUYeHUst

3HaThb

3HAYEHUE MaTEeMaTHYECKOM | 3HaeT 3HAYCHHE MATEMAaTHUYCCKOH | DKCIIEPTHOE HaOJII0ICHHE
HAayKW JUIS peIICHWs 3ajaady, | HAyKd Ui pPelmIeHWs  3aJady, | IPU BBITIOJTHCHUH
BO3HHUKAIOIIMX B TEOPHH M | BO3HUKAIOIIMX B TEOPUH U | CAMOCTOSITEIbHBIX
MPAKTUKE; IMUPOTYy MW B TO K€ | MPAKTHKE, IMUPOTYy M B TO XKE | M KOHTPOJIHHBIX

BpeMsi OTrPaHHYEHHOCTD | BpeMs OTrPaHMYEHHOCTH | PadoT,

MPUMCHCHHUST ~ MATEMAaTUYECKUX | IPUMEHEHUS MaTEeMATHYECKUX | MHIUBHIYATbHBIX
METO]IOB K aHaU3y U | METOZ0B K aHaIu3y U | 3aJlaHui.

WCCIICIOBAaHWIO  TPOIECCOB W | UCCIEAOBAHUIO  MPOILECCOB |

SIBJICHUH B IPUPOJIC M OOIIIECTBE;

SIBJICHHH B IPUPOJIC U OOIIECTBE;

3HAYEHHUE MPAKTUKU M BONPOCOB, | 3HAET 3HAYEHHME MPAKTUKU U | SKCIEPTHOE HaOII0AeHNE
BO3HUKAIOIINX B caMoOli | BOIIPOCOB,  BO3HUKAIOIIMX B | IIPU BBIIIOJIHEHUU
MaTemaThke A (OpMHUpPOBaHMS | caMOi MaTeMaTHKe JUISL | CAMOCTOSITEIbHBIX
U Ppa3BUTUS  MaTeMaTU4eCcKol | GOPMHpPOBAHUSA U Pa3BUTUA | U KOHTPOJBHBIX
HayKH;  HCTOPUIO  Pa3BUTHS | MAaTEMaTUYECKOU HayKHy; | pador,
TIOHSTHS 4HCIIa, CO3/IaHHA | UICTOPHUIO  Pa3BUTHS  IOHSATHS | UHIMBUIYaIbHBIX
MaTEeMaTHYECKOro aHaIM3a, | Yucla, CO3JIaHMs | 3a/laHUil.
BO3HMKHOBEHHS W  Pa3BUTHs | MATEMAaTUYECKOTO aHaJIN3a,
reOMETpPUH; BO3HUKHOBEHHUS M  Pa3BUTHUSA

IeOMETPHUH;
YHHUBEpPCATbHBIN XapakTep | 3HaeT YHUBEPCAIbHBIM XapakTep | IKCIEpTHOE HaOIroeHue

3aKOHOB JIOTMKHU MaTEMAaTUYCCKUX

3aKOHOB JIOTMKHU MAaTCMaTUYCCKUX

IIPpU BBIITOJIHCHHUN

pacCyXJIeHUM, UX TPUMEHUMOCTh | PACCYKIEHUN, UX MPUMEHUMOCTh | CAMOCTOSITEIHbHBIX
BO BCEX OOJACTSIX YEIOBEYECKOW | BO BCeX 00JACTSIX UYEIOBEYECKOH | M KOHTPOJIHHBIX
JeITEILHOCTH; JIeTEIIbHOCTH; pabor,
WHIUBUTyaJIbHBIX
3aJaHuH.
BEPOSITHOCTHBIN XapakTep | 3HaeT BEPOSTHOCTHBIM XapakTep | DKCIEpPTHOE HaOII0aeHHe
Pa3IUYHBIX MIPOIIECCOB | PA3THUIHBIX MIPOIIECCOB | TIPU BBHITTOJTHECHUH
OKPY’KaIOIIEro MHUpA. OKPY’KaIOIIIETO MUPA. CaMOCTOSTEIbHBIX
Y KOHTPOJIBHBIX
paoor,
WHIUBUTYTbHBIX
3aJaHuH.
YMeThb:
Auredpa
BBITIOJIHATH apudmeTnyecKue | BHITIOTHSIET apudmeTHuecKue | -yCTHBIN Oompoc, Oecena;
JICWCTBUSA, COYeTas YCTHbIE W | JEMCTBUS, COYETasl YCTHbIE U
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MTACbMEHHBIE IIPUEMBI,
MIPUMEHEHUE  BBIYMCIIUTEIBHBIX
YCTPOWCTB; HAXOJIUTh 3HAYECHHS
KOpHSl HATypaJIbHOM  CTEIECHH,
CTENEHU c paloOHAIbHBIM
MoKasaresem, norapudma,
UCIOJIb3YSl TPU HEOOXOIUMOCTH
BBIYMCIIUTENIbHBIE  YCTPOMCTBA;
M0JIb30BaThCSA OLICHKOM u

IIPUKUJIKOM IIPU INPAKTHYECKUX
pacuerax;

MUCHbMEHHBIC NIPUEMBI,
NPUMEHEHHE  BBIYHUCIUTEIBHBIX
YCTPOMCTB; HAXOJWTh 3HAYCHHS
KOpHSI HAaTypajJbHOW  CTEIEHHU,
CTETICHU c palroHaTEHBIM
MOKAa3aTeNeM, norapudma,
UCTIONB3Ysl TIPU HEOOXOAMMOCTH
BBIUMCIIUTENLHBIE  YCTPOWCTBA;
MI0JIb30BAThCS OLICHKOM u

INPUKUJIKOW TIPU IPAKTUYECKUX
pacuerax;

OPOBOJUTH 1O  HW3BECTHBIM
bopmynam " npaBHIaM
peoOpa3oBaHUs OYKBCHHBIX
BBIPAKCHUH, BKJTFOYAIOIIUX
CTEIICHH, PaJUKaJIbl, JIOTapu(OMBbI
u TPUTOHOMETPUYECKHUE
dyHkimu;

AKCIIEPTHOE HAONIIOJCHUE
IIPU BBITTOJIHEHUHT
CaMOCTOATCIIBHBIX

U KOHTPOJIbHBIX

pabor,

WHUBUIYaIbHBIX
3aJlaHUM.

BBIYUCIISITh 3HAUEHUS] YHUCIOBBIX
U OyKBEHHBIX  BBIPAXKCHUIA,
OCYILIECTBIISA HEO0OXONMBIC
MOJICTAHOBKH U MpeoOpa3oBaHMus;

IMpOBOAUT 110 HN3BCCTHBIM
bopmynam u paBUJIaM
npeoOpa3oBaHUs OYKBEHHBIX
BBIpAXCHHIH, BKJIFOUYAIOLITUX
CTETICHU, PaJUKaJbI, JIOTApU(MBI
u TPUTOHOMETPHYECKHE
dyHKIIM;

BBIYUCIISICT 3HAYCHUA YHUCJIIOBBIX U
OYKBEHHBIX BBIPAKCHUIA,
OCYILIECTBIISA HEO0OXOMMBIC

IIOoACTaHOBKH N Hp606p8.30BaHI/I${;

TECTOBBII KOHTPOJIb;
-OT4ET MO0 NPOICIIAHHOU
BHEAYJUTOPHOMN
CaMOCTOATENIbHOW paboTe
COIIACHO UHCTPYKLUU
(nmpencraBiieHue
pedepara,
MH(POPMAIIMOHHOTO
COOOILIEHNUS U T.]1.).

UCMOJb30BaTh  NPUOOpETEHHBIE
3HAHUS " YMEHUS TSt
IPAKTUYECKUX  PacyeToB IO
¢dbopMynaMm, BkiIoudas (QOpMyIbL,
cojiepKaniye CTEIeHH,
paguKanel, aorapudmbl u

TPUTOHOMETpHUUYECKHE (YHKIIHNH,
UCIOJIb3YSl TPU HEOOXOIMMOCTH

HCIIOJIB3YCT HpI/IO6peTCHHLIe
3HaHUA )51 YMCHHA JJIs
MPAKTUYCCKUX pacycToB Io

dopmynaMm, BKIOYas (HOpMyIbl,
coJiepKallie CTeNeHH, PaJuKabl,
norapu@msl u
TPUTOHOMETPUUYECKHE (PYHKIUH,
UCTIONB3Yysl TIPU HEOOXOAMMOCTH

OTY4ET M0 MPOJAEIaHHON
BHEAYJUTOPHOMN
CaMOCTOSITENIbHOW paboTe
COIIACHO HUHCTPYKLUU
(nmpencraBieHue
pedepara,
MH(POPMAIIMOHHOTO
COOOILIEHUS U T.1T.).

CIpaBOYHBbIE  MaTepHallbl M | CIPaBOYHbIE MaTepHabl u
MPOCTEUIINE  BBIYUCIUTEIbHBIC | IPOCTEHIINE  BBIYMCIUTEIHHBIC

YCTPOMCTBA; YCTPOMCTBA,

MTOHUMATh B3aMMOCBS3HM | IOHUMAET B3aUMOCBSI3U Y4€OHOTO | AKCIIEpPTHOE HaOII0IeHEe
y4eOHOTro npeaMera C | mpeaMeTa € OCOOCHHOCTSMH | IIPU BBITOJHEHUU
ocobeHHOCTsIMU  TIpodeccuit U | mpodeccuii u MPodheCcCHOHATHHONU | CAMOCTOSATEIBHBIX
npogeccuoHaTbHON JeSITETbHOCTH, B OCHOBE KOTOPBIX | M KOHTPOJIBHBIX
JeSITeTPHOCTH, B OCHOBE KOTOPBIX | JIGKAT 3HAHHWS IO JaHHOMY | paloT,

JeXaT 3HAaHUS 1O JaHHOMY | y4eOHOMY NpenMeTy. WH/IUBUYaJIbHBIX
y4eOHOMY MPEMETY. 3aJJaHuM.

DyHKIMH U TpapUKH

OTpeeNATh 3HaueHHE (QYHKIHUU
[0 3HAUEHUIO aprymMeHra IpHu
pasnuuHbIX croco0ax 3aAaHus

INZEINIVIH

onpezenseT 3HaueHUE (YHKIUU
[0 3HA4YEHMIO aprymMeHra Ipu
pasIMYHBIX CIOCO0AaX  3aJaHus

dyHKIHH;

OTY4ET MO MPOJEITAHHON
BHEAYJUTOPHOMN
CaMOCTOSITEIbHOW paboTe
COIJIACHO WHCTPYKIIHUU
(mpencraBieHne
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pedepara,
UH(POPMAITMOHHOTO
COOOIIEHUS U T.J.).

CTpOUTh TpadUKH HU3YYEHHBIX | CTPOUT  TpadUKd  H3YYEHHBIX | OKCIIEPTHOE HAOIIOACHUE
byHKIHIH; GbyHKIINIH; TP BBITIOJIHCHUH
CaMOCTOSITEIIbHBIX
U KOHTPOJIbHBIX
pabor,
WHIUBUAYAIbHBIX
3aJIaHUMN.
omuchiBaTh MO TpaduKky U B | ONUChIBaeT 1O Tpaduky U B | OTYET MO MPOAETaHHOU
MIPOCTEUIINX ciIy4asx 10 | IPOCTEUIINX ciIy4asx 110 | BHEAYJUTOPHOMN
(dbopMylie ToBeieHHE U CBOMCTBA | opMyJie MOBEACHHUE M CBOMCTBA | CAMOCTOATEIBHONU pabore
GbyHKIMH, HAXOAWUTH MO TpaduKy | PYHKIUH, HAXOAUTH MO TpaduKy | COrJIacHO WHCTPYKIIUU
byHKIIUN HauOOJIbIIINE u | GyHkuuun HanOoJIbIINE u | (IpeacTaBiIcHUE
HAaMMEHBIINE 3HAYCHUS; HaMMEHBIINE 3HAYCHUS; pedepara,
MH(OPMALIMOHHOTO

COOOIIEHUS U T.J1.).

peuiaTh ypaBHEHMsI, MPOCTEHIINE
CUCTEMbl ypaBHEHHH, HCIIOJIb3Ys

peliaeT ypaBHEHHUs, IMPOCTEUIIne
CUCTEMBl YpPaBHEHHH, HCIOJIb3Ys

TECTOBBIA KOHTPOJIb;
-OTYET IO IPOJEIAHHOU

cBOMcTBa  (QYHKIMI W WX | CBOWCTBA byHKIHII u UX | BHEAYAUTOPHOM
rpauKoB; rpaduKoB; CaMOCTOSITENIbHON padoTe
COTJIACHO HUHCTPYKLUHU
(npexncraBneHue
pedepara,
MH(OPMALIMOHHOTO
COOOIIIEHUS U T.]1.).
UCIOJIb30BaTh  NMPUOOPETEHHBIE | UCTIOIB3YET MPUOOpPETEHHBIE | OTYET MO MPOJIETAHHON
3HaHUS u YMEHUS B | 3HAHUA u YMEHHUS B | BHEAYIUTOPHOI
MPaKTUYECKONH JESATENIbHOCTH M | MPAKTUYECKOM J1eATENbHOCTH U | CAMOCTOATEIbHOW pabore
IIOBCEIHEBHOMN KU3HU JUISl | IOBCETHEBHOM KU3HU JUISL | COTJIACHO MHCTPYKLUU
OMHCAaHUsI C TMOMOIIBI0 (PYHKIIUN | OMMMCAHKS C TMOMOIIBI (YHKIUN | (TpeacTaBIeHUE
Ppa3IUYHBIX 3aBHCHUMOCTEM, | pa3Iu4HbIX 3aBUCUMOCTEH, | pedepara,
MpeICTaBiIeHUs] UX TpadUyecKH, | IPeACTaBlIeHUuss UX TIpaduyecku, | THPOPMAIMOHHOTO

MHTEpIpeTaluy rpaguKoB;

UHTEpHpeTalyu rpaguKoB;

COOOIIIEHUS U T.]1.).

IIOHUMAaThb B3aNMOCBA3HU
y4eOHOro npeamera c
0COOCHHOCTSIMU  Tpodeccuii  u
npodeccnoHanbHOMI

JEATEILHOCTH, B OCHOBE KOTOPBIX
Jexar 3HaHMA 10  JaHHOMY
y4eOHOMY MPEIMETY.

MIOHMMAET B3aUMOCBSI3H Y4€OHOTO
npeaMera ¢ OCOOCHHOCTSIMM
npodeccuit U mpodeccuoHaTbHON
JeSITeIbHOCTH, B OCHOBE KOTOPBIX
JIeXKart 3HaHUA 110 JaHHOMY
yuyeOHOMY TPeMETY.

AKCIIEPTHOE HAOIIOJICHUE
MIPH BBITTOJTHEHUHT
CaMOCTOATECIIBHBIX

Y KOHTPOJIbHBIX

pabor,

WHUBUIYAIbHBIX
3aJaHuH.

Hauana MaTeMaTH4eCKOro aHajan3a

BBIUMCIIATH  MPOU3BOJAHBIE U
NepBOOOpPa3HbIE  3JIEMEHTapPHBIX
byHKIHH, UCIIOJIb3YsI
CIIPaBOYHbIE MaTEpUAJIbI;

BBIUMCISIET  MPOM3BOAHBIE U
NEepBOOOpPA3HbIE  AJIEMEHTAPHBIX
byHKIMH, UCITOJIb3Ys

CIIPpaBOYHBIC MAaTCPUAJIBI;

TECTOBBII KOHTPOJIb;
-OTYET IO IIPOJEIaHHOU
BHEAYJUTOPHOMN
CaMOCTOSITENIbHONW paboTe
COTJIACHO HUHCTPYKLUU
(mpencraBneHue
pedepara,
MH(POPMAIIMOHHOTO
COOOIIEHUS U T.J1.).
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HCCIENAOBaTh B MPOCTEHIIMX | UCCIENYET B IIPOCTEHUIINX | OTYET 110 MPOJAEIAHHON
cIIydasix byHKIIUN Ha | ciydasx byHKIIUN Ha | BHEAYIUTOPHOM
MOHOTOHHOCTb, HaXOJUTh | MOHOTOHHOCTb, HAXOJUTh | CAMOCTOSITETILHON paboTe
HauOoJbIIMe UM  HaWMEHbIIME | HAaUOOJbIIME W HAUMEHBUINE | COTJIACHO HUHCTPYKLUHU
3Ha4eHUsT (QYHKIMHA, CTPOUTH | 3HAUEHUS  (PYHKIUH, CTpOUTH | (TIpencTaBlIeHUE
rpaduxu MHOTOYJICHOB u | rpaduku MHOTOYJICHOB u | pedepara,
MPOCTEUIIINX PalMOHATBHBIX | MPOCTEHIITNX palMoHaNbHBIX | HH(OPMAIIMOHHOTO
GyHKIMA ¢ HWCHOJIb30BaHUEM | QYHKIIMA C  HWCIIOJIB30BAHUEM | COOOIICHHMS | T.1I.).
ammapara MaTeMaTHYeCcKOro | armapara MaTEeMaTH4YeCKOTO
aHalun3a; aHaIN3a,
BBIYHCTISITh B TNPOCTEHIINX | BHIYUCIISACT B NPOCTEHIINX | SKCIIEPTHOE HAOIIOCHUE
CIIyqasix iouaau C | ciayyasix Iouaau C | IpH BBINOJIHEHUH
WCTIOJIb30BaHUEM MCTIOJIb30BaHUEM IIEPBOOOPA3HOM; | CAMOCTOSTEBHBIX
epBOOOpPa3HOI; U KOHTPOJIbHBIX
pabor,
WHIUBUAYaIbHBIX
3aJIaHHAMN.
UCIONIb30BaTh  MPUOOPETEHHBIE | UCTIOIB3YET MpUOOpPETEHHBIE | OTYET MO MPOJIECTAHHON
3HAHUS U YMEHUS B | 3HaHUS " YMEHUS B | BHEAYAUTOPHOU
MPAKTUYECKONH JESATENIbHOCTH M | MPAKTUYECKOM JIeATENbHOCTH U | CAMOCTOATEIbHONU pabore
MTOBCETHEBHOM KHU3HU JUIS | TTIOBCETHEBHOM KU3HU JUISL | COTJIACHO WHCTPYKIIUU
pellleHrs TPUKIATHBIX 33Jad, B | PELICHUS MNPHUKIAIHBIX 3a1a4, B | (IpeacTaBlieHUE
TOM qucie COLIMAJIBHO- | TOM qrcie couuanbHO- | pedepara,
SKOHOMHMYECKUX U (DU3MUYECKUX, | IKOHOMUYECKHX M (HU3HUECKUX, | HHPOPMAIHOHHOTO

Ha HauOOJbIINE YW HaMMEHbBIIUE

Ha HaWOOJIBIIINE W HAWMCHBIIHE

COOOIIEHUS U T.J1.).

3HAUYECHMs, HA  HAXOXKJICHHE | 3HAYECHU, Ha HaXO0XICHUE
CKOPOCTH M YCKOPEHHUS; CKOPOCTH U YCKOPEHHUS;

IIOHUMATh B3aMMOCBS3H | TOHUMAET B3aMMOCBSI3U yYEOHOTr0 | SKCIIEpTHOE HaOII0AeHNE
y4eOHOro nmpeaMera C | mpeaMeTa € OCOOEHHOCTSIMU | IIPH BBIOJHEHUU
ocoOeHHOCTsIMH ~ TIpodeccuit U | mpodeccuit U mpodeccHoHaIBHON | CAaMOCTOSTEIbHBIX
npo¢eCCHOHATLHON JIEATEIIbHOCTH, B OCHOBE KOTOPBIX | M KOHTPOJIBHBIX
JeSITeTbHOCTH, B OCHOBE KOTOPBIX | JIEKAT 3HAHUS IO  JaHHOMY | pabor,

JeXaT 3HAHUS [0 JaHHOMY | yYeOHOMY NpEAMETY. WHJUBHTyAJIbBHBIX
y4eOHOMY MpEIMETY. 3aJ1aHHMN.

YpaBHEHHUsI U HEPABEHCTBA

peuiaTtb paluoHalbHBIE, | pelaeT palMoOHaIbHBIE, | OTYET MO MPOACIIAHHOU
ITOKa3aTeNbHbIE U | IOKa3aTeJIbHbIE U | BHEAYIUTOPHOU
JorapuMHUUECKUEe YpaBHEHHUsS W | JOrapu(pMHUUYECKHe YpaBHEHUS M | CAMOCTOSTENIbHOM paboTe
HEPABEHCTBA, MIPOCTENIINE | HEPABEHCTBA, MIPOCTENIINE | COTIACHO WHCTPYKLUU
HUppaLMOHAIIbHBIE U | UppalMOHAJIbHbBIE u | (mpencrasieHne
TPUTOHOMETPUYECKHE TPUTOHOMETPUUECKHUE YpaBHEHHUs, | pedepara,

YPaBHEHUS, UX CUCTEMBI; UX CUCTEMBI; MH(POPMAIIMOHHOTO

COOOIIIEHUS U T.]T.).

COCTaBJIATh ypaBHEHUS U
HEpPaBEHCTBA o YCIIOBHIO
3a7a4H;

COCTaBJIACT YpaBHCHHUA u
HCPAaBCHCTBA MO YCJIOBHIO 3a1a4Yu,

DKCIIEPTHOE HaOII0IeHHE
TIPH BBITIOJTHEHUH
CaMOCTOSITENIbHBIX

Y KOHTPOJIBHBIX

paoor,

WHIUBUAYAIbHBIX
3aJaHuH.
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UCTIOJIb30BATh TSt
PUOINKEHHOTO pelieHus
ypaBHEHUI u HEPaBEHCTB

rpaduuecKuii METO;

UCTONb3YyeT A MPUOIMKEHHOTO
peLieHus YpaBHEHUN U
HEpaBEHCTB I'padUUeCcKuil METON;

Hadajla MaTcéMaThu4cCKOro
aHajJm3a

n300paxaTb Ha KOOPAMHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUN
MPOCTEUIINX YpPAaBHEHUUA U HX
CHUCTEM,;

n300paxkaeT Ha KOOPAUHATHOMU
MJIOCKOCTH MHOXECTBA PEIICHUI
MPOCTEUIIIUX YpPAaBHEHUH W UX
CUCTEM;

TECTOBBIN KOHTPOJIb;
-OTYET IO IIPOJEIAaHHOU
BHEAyIUTOPHOU
CaMOCTOSITENIbHON paloTe
COTJIACHO HUHCTPYKLUU
(npencraBneHue
pedepara,
MH(POPMAITMOHHOTO
COOOIIEHUS U T.J.).

IIOHUMAaHUsA B3aNMOCBA3HU
y4eOHOro npenmera c
ocoOeHHOCTSIMH ~ TIpodeccuil |
npodeccuoHaIbHON
JEATEIILHOCTH, B OCHOBE KOTOPBIX
JeXKaT 3HaHHUA [0 JaHHOMY
y4eOHOMY TIPEIMETY.

MOHUMACT B3aUMOCBSI3H YIeOHOTO
npeaMera ¢ OCOOCHHOCTSAMH
npodeccuiit U MpoPecCHOHATBHON
JIeSATEIbHOCTH, B OCHOBE KOTOPBIX
JIexKart 3HAHUA 10 JaHHOMY
y4eOHOMY TIPEIMETY.

OTY4ET M0 HPOJEIAHHON
BHEAYIUTOPHOU
CaMOCTOSITENIbHON padoTe
COIJIaCHO UHCTPYKLIUU
(npexncraBneHue
pedepara,
MH(OPMaLLOHHOTO
COOOIICHUS U T.J.).

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUU BEPOSTHOCTEN

peuiath NpoCTeHIye | pemaer npocreimme | OT4E€T M0  IPOJCTaHHOU
KOMOWHATOPHBIE 3a/1a41 METO/IOM | KOMOMHATOPHBIC 3314l METOAOM | BHEAYAUTOPHON
nepedopa, a TaKxke c | mepebopa, a TaKKe Cc | camocTosTenbpHOM pabore
WCTIOJIb30BaHUEM W3BECTHBIX | HCITOJIb30BAaHHEM W3BECTHBIX | COTJIACHO WHCTPYKIIHU
bopmy; bopmyu; (mpencraBieHue
pedepara,
MH(POPMAIIMOHHOTO
COOOIIEHUS U T.J1.).
BBIUUCIIATh B NPOCTEHIIMX | BBIYMCISET B NPOCTEHIINX | SKCIIEPTHOE HAOIIOeHNE

CiIy4Jasix BEpPOSITHOCTH COOBITUH

CIy4yasix BEpPOSITHOCTH COOBITUH

IMPpU BBIIIOJTHCHHUHN

Ha OCHOBE TIIOJCYETa UYHCJIA | HA OCHOBE IIOJCYETa YHCJA | CAMOCTOSITEIBHBIX
HCXOJIOB; HCXOJIOB; 1 KOHTPOJIbHBIX
pador,
MHIUBUAYAJIbHBIX
3aJaHuH.
UCIOJIb30BaTh  NMPUOOPETEHHBIE | UCTIOIb3YET MPUOOpPETEHHBIE | OTYET MO MPOJIETAHHON
3HAHUS U YMEHHUS B | 3HaHUS u YMEHHUS B | BHEAYAUTOPHOMI
MPAKTUYECKONH JEeSATENIbHOCTH U | MPAKTUYECKON NIeATENbHOCTH M | CAMOCTOATEIbHOW pabore
IIOBCEIHEBHOMN AKU3HU JUIsl | IOBCETHEBHOM AKU3HU JUISL | COTJIACHO HUHCTPYKLUU
aHaJlu3a peajbHBIX UHMCIOBBIX | aHAJM3a pEAIbHBIX YHUCIOBBIX | (IIpe/icTaBICHHE
JIAHHBIX, PECTABICHHBIX B BUJIE | IaHHBIX, IPEJCTABICHHBIX B BHUJE | pedepara,
nuarpamm, rpaukos; Tuarpamm, rpa@uKos; MH(OPMaLIMOHHOTO

COOOIICHUS U T.JI.).

UCIOJIb30BaTh  MPUOOPETEHHBIE
3HaHUS U YMEHUS B
MPAKTUYECKON JESATENIbHOCTH U
MOBCEJTHEBHON  JKM3HM  JJIA
aHanmM3a uHdopmauu

CTATUCTUYCCKOI'0 XapaKTecpa,

HCITOJIB3YET MPUOOpPETEHHBIE
3HAHUS u yYMEHUS B
MPAKTUYECKON JESITeNTbHOCTH U
MIOBCETHEBHOMN KHU3HU ISt
aHajam3a nHpopmarun

CTAaTUCTUYCCKOI'O XapaKTepa,

AKCIIEPTHOE HAOIIOJICHUE
MIPH BBITTOJTHEHUHN
CaMOCTOATECIIBHBIX

Y KOHTPOJIbHBIX

pabor,

HHAUBUAYAJIbHBIX
3aJaHUH.

33




NOHUMaHHUS  B3aUMOCBSI3U MMOHUMAET B3aMMOCBSI3H | HaYajla MaTeMaTHYeCKOTO

y4eOHOTO npeamera ¢ | yueOHOTO npeamera c | aHanmza

0COOEHHOCTSIMU  TIpodecCuii U | OCOOCHHOCTAMH  Tpodeccuii U

npogeccuoOHaTbHON npodeccuOHaTBLHON

JeSITeIbHOCTH, B OCHOBE KOTOPBIX | JICATEIILHOCTH, B OCHOBE KOTOPBIX

JeXaT 3HAHWS 10  JaHHOMY | JIeKAaT 3HAaHUS 10  JaHHOMY

y4eOHOMY MpPEIMETY. y4eOHOMY MpEIMETY.

I'eomerpus

pacrio3HaBaTh Ha 4YepTEeXkKax U | paclio3HaeT Ha YepTekax U | TECTOBBIA KOHTPOJIb;

MOJIEIISAX IPOCTPAHCTBEHHBIE | MOJEISAX MIPOCTPAHCTBEHHBIC | -OTUET IO TMPOJEIAHHON

(GOpMBI; COOTHOCUTH TPEXMEPHBIE | POPMBI; COOTHOCHTh TPEXMEPHBIE | BHEAYTUTOPHOM

OOBEKTBI C WX ONHCAHUSAMH, | OOBEKTHI C WX OIMCAHUSAMH, | CAMOCTOATEIBHON paboTe

N300paKEHUSIMH; U300paKEHIUSIMH; COTJIACHO WHCTPYKIIUU
(npexncraBneHue
pedepara,
MH(OPMALIIOHHOTO
COOOIIEHUS U T.J.).

OIMCHIBATH B3aWMHOE | OIHCHIBACT B3aMMHOE | OTYET MO0 MPOACTAHHOM

pacroyiokeHue MPSIMBIX U | pacmoJIOKEeHHE MIPSIMBIX U | BHEAYTUTOPHOM

IUIOCKOCTEHl B TPOCTPAHCTBE, | INIOCKOCTEH B MPOCTPAHCTBE, | CAMOCTOSTEILHON paboTte

apryMEHTHPOBATh CBOHM | apryMEHTHPOBATH CBOM CY)KICHHS | COTIIACHO WHCTPYKIIUU

CYXIICHUS 00 3TOM | 00 3TOM PACIOJIOKCHHH; (mpencraBiieHUE

PAacIoyIoKEeHNH; pedepara,
UH(POPMAIIMOHHOTO
COOOIIEHUS U T.J1.).

aHAIM3UPOBaTh B TMPOCTEUIINX | AaHATU3UPYET B  TMPOCTEHMINUX | SKCIEPTHOE HAOIIOACHNE

cITydasx B3aUMHOE | CIIydasix B3aMMHOE | TIPH BBITIOJTHEHUHT

pacroyio)keHue  OOBEKTOB B | PacHoOJOXKEeHHEe  OOBEKTOB B | CAMOCTOSITENBHBIX

MIPOCTPAHCTBE; IPOCTPAHCTBE; Y KOHTPOJIBHBIX
pador,
WHIUBUIYaTbHBIX
3aJaHuH.

n300paxkarhb OCHOBHBIE | H300paXkaeT OCHOBHBIE | OTYET TIO MPOCIIAHHON

MHOTOTPaHHUKHU M KPYTJIbI€ T€Na; | MHOTOTPAHHUKHN U KPYTJble Tela; | BHEAYTUTOPHOM

BBITIOJTHSATH YePTEHKH 10 | BBITTOJTHSTH YepPTEeIKU 0 | CAMOCTOSITENILHONW paboTe

yCIOBUSM 3a7a4; YCIIOBUSIM 3a]1a4; COTJIaCHO HWHCTPYKLUU
(mpexncraBneHue
pedepara,
MH(OPMALIMOHHOTO
COOOIICHUS U T.JI.).

CTPOWUTH TPOCTEHINNE CEUEHHsI | CTPOUT  MPOCTEHINNE CEeYeHHs | SKCIIEPTHOE HaAOII0ICHNE

KyOa, IpU3MBbI, TUPAMH/IBI;

KyOa, MpU3MBbI, MTUPaAMU/IbI;

P BBINIOJIHEHUU
CaMOCTOSATCIBbHBIX
U KOHTPOJIBHBIX
pabor,
MHIUBUTyaJIbHBIX
3aJaHuH.

pemars MIaHUMETPUYEeCKHEe |
MPOCTEHIINE CTEPEOMETPUUECKHE
3aa4n Ha HAXO0XKJICHUE
T€OMETPUUYECKUX BEIWYUH (JJIUH,

pemaerT IUTAHUMETPHYECKHe U
MPOCTEHIINEe CTePeOMETPUUECKUE
3aaun Ha HAXO0XJICHUE
T€OMETPUUYECKUX BEIUYUH (JUIMH,

TECTOBBII KOHTPOJIb;
-OTY4€T MO TMPOACIAHHOMN
BHEAYJUTOPHOU
CaMOCTOSITEIbHOW paboTe
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YTJIOB, TUTOMIAACH, 00HEMOB);

YTJIOB, TUIOIIA/ICH, 00HEMOB);

COTJIACHO WHCTPYKIIHU
(mpexncraBneHue
pedepara,
MH(POPMAITMOHHOTO
COOOIIEHUS U T.J.).

UCIOJb30BaTh  IPU  PEIICHUH | HCIIOJIb3YET npu peleHny | OTUET MO MPOJETIaHHON
CTEPEOMETPUIECKUX 3a7a4 | CTepPEOMETPUIECKUX 3aja4 | BHEAYAUTOPHOU
IUIaHUMeTpuYeckue  GakThl M | INIAHUMETpUuYeckue  (akThl U | cCaMOCTOSITENIbHON pabote
METO/IBI; METO/BI; COTJIaCHO WHCTPYKIIUU
(npencraBieHue
pedepara,
MH(POPMALIUOHHOTO
COOOIIEHUS U T.1.).
IIPOBOJIUTH JIOKa3aTeNlbHbIe | IPOBOAUT JI0Ka3aTeNbHbIE | IKCIEPTHOE HaOIro/1eHue
paccykIeHHs B XOJ€ PpEIICHUS | PacCyXJICHUS B XOJI€ PEHICHHUS | IPHU BBHITOJTHECHUN
3ajau; 3ajay; CaMOCTOSITENIbHBIX
¥ KOHTPOJIBHBIX
pabor,
WH/IBUTYaJIbHBIX
3aJlaHnM.
WCTOJNB30BaTh  NPUOOPETEHHBIE | HCIIONB3YET npuoOpeTeHHBIE | OTYET TIO TPOJEITAHHOU
3HaHUS U yYMEHUS B | 3HAHUS u YMEHUS B | BHEAYAUTOPHOU
MPAKTUYECKON JEATENbHOCTH U | MPAKTUYECKOH JEesITeTbHOCTH U | CAMOCTOSITENIbHON pabote
NIOBCEJTHEBHON  JKM3HM  JJIs | IOBCEJAHEBHOM AKHU3HU JUIS | COIJIACHO UHCTPYKLIUU
uccienoBaHus (MOJEIMPOBaHUS) | UCCIEAOBaHUA (MOJEIMpPOBaHus) | (peacTaBIeHUe
HECIIOKHBIX MPAKTUYECKUX | HECTOXKHBIX NpaKkTUYECKUX | pedepaTa,
CUTyallMii Ha OCHOBE M3YyUYEHHBIX | CHTyalldii Ha OCHOBE M3YYEHHBIX | HH(pOPMAITMOHHOTO

(I)OpMy.H U CBOICTB (bnryp;

(I)OpMy.]'I 1 CBOMCTB (I)I/Il“yp;

COOOIIIEHUS U T.]1.).

UCIOJIb30BaTh  MPUOOPETEHHBIE
3HaHUsA u yYMEHUs B
MPAKTUYECKOW JIESITEIIbHOCTH U
MOBCETHEBHOMU KU3HU JUTSt
BBIYHCIICHUS 00BeMOB u
Ionaaen MOBEPXHOCTEU
MPOCTPAHCTBEHHBIX  TEJN  TMpHU

pELIEHNH NPAKTUYECKUX 3ajad,
WCTIONB3Ysl TP HEO0OXOAMMOCTH
CIIPABOYHUKHU U BBIYUCIUTEIBHbIE

HCIIONIB3YET IPUOOpPETEHHBIE
3HAHUS u yMEHUs B
MPaKTUYECKOU JIeATETbHOCTH U
MTOBCETHEBHOM KU3HU JUTSt
BBIYMCIICHUS 00BEeMOB u
Iomanen ITOBEPXHOCTEN
MPOCTPAHCTBEHHBIX  TENl  TPHU

pELIEHUH MPAKTUYECKUX 3a/ad,
WCIIONB3Ysl TIPH HEOOXOJIUMOCTH
CIIPAaBOYHHMKU U BBIYUCIUTEIBHBIE

AKCIIEPTHOE HAOIIOJICHUE
TIPH BBITTOJTHEHUHT
CaMOCTOATCIIBHBIX

U KOHTPOJBHBIX

pabor,

WHIUBUIYaIbHBIX
3aaHUM.

YCTPOWCTBA; YCTPOWCTBA,
ITOHUMAaHUs B3aUMOCBS3H | IOHMMAET B3aUMOCBSI3U y4EOHOTO | TECTOBBIM KOHTPOJIb;
yueOHOro mpeaMera C | mpeaMeTa € OCOOEHHOCTAMH | -OTYET MO MPOJEIAHHOU
ocoOeHHOCTsIMH  TIpodeccuit U | mpodeccuit U npodeccnoHanbHOM | BHEAYTUTOPHOM
po¢eCCHOHATLHON JeSITEIbHOCTH, B OCHOBE KOTOPBIX | CAMOCTOATENBHON paboTe
JEATEIbHOCTH, B OCHOBE KOTOPBIX | JIE)KaT  3HAaHUSA [0 JAHHOMY | COIJIaCHO UHCTPYKLUU
JeXaT 3HAHUS [0 JaHHOMY | y4eOHOMY MpEAMETY. (mpencraBieHune
y4eOHOMY MpEIMETY. pedepara,
MH(OPMaLIMOHHOTO

COOOIIEHUS U T.JI.).
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5. IlepeyeHb UCNOJIB3yeMbIX METO/I0B 00y4YeHUS:
5.1 IlaccuBHBIE: JIEKIIUU, OTIPOC, TECTUPOBAHUE, KOHTPOJIbHAs padoTa.

5.2 AKTUBHBIC U HHTCPAKTHBHBIC. UCCIICIOBAHUC, dHAJIN3 KOHKPCTHBIX CHTyaHHﬁ,
CEMHUHAP-IUCKYCCHU:I, KeﬁC-MGTOH, MCTOJ pa6OTBI B MAJIbIX I'pYIIIIax.
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