[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WO: Monos AHatonuit Hukonaesuy

[Ipunoxenne 9.3.
[lomkHOCTb: AnpexTop

OIIOII-IITICC3 no crnenuaibHOCTH
[ata nognucanus: 03.03.2022 14:19:46 23.02.04 T R
VHUKaNbHbI IPOTaMMHIA KITOU: .02. E€XHUYEeCKas dKCIUTyaTauus NoAbEMHO-TPAHCIIOPTHBIX,
1e0c38dccOaee73ceele5c09¢1d5873fc7497bc8 CTPOUTEILHBIX, TOPOKHBIX MAITMH U 000pyI0BaHUS (TI0 OTPACIISIM)

PABOYAS TIPOTPAMMA YYEBHOM JUCHUAILIAHBI
OY .04 MATEMATHKA
AJIS CTIeNHATBHOCTH
23.02.04 Texuuueckasi IKCILTyaTAUUA NOAbEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX, JOPOKHBIX

MAallIMH 1 000py/AoBaHus (110 OTPACISAM)

bazosas noocomosxa
cpeoneco npogheccUoHaIbHO20 00PA308aAHUS

(200 npuema: 2021)

Openoypr

1 . . . .

Pabouast mporpaMma MOIEKHT €KErOJHOHW aKTyallM3alluM B COCTaBE OCHOBHOM NPOQECCHOHANbHOH 00pa3oBaTelbHONW HMpPOrpaMMbl-
IIPOrpaMMBI IOATOTOBKH crienmanuctoB cpexnero 3eHa (OIIOII-IITICC3). Crenenus 06 akryammusaruu OITOII-IIIICC3 BHOCSTCS B IHCT
aktyammzaruu OITOI-TITICC3.



CocrTaBuTeiu:

bouapoa O.A., MpenojaBaTelib  MEepBOM  KBaTU(UKAIMOHHOW  KaTerOpUH
OpeHOyprckoro TEXHUKyMa JKEJIE3HOJOPOXKHOIO TPaHCIOPTa — CTPYKTYPHOTO
nonpasznenenuss  OpeHOyprckoro MHCTUTYTa IyTed cooOmeHuss — ¢uiamana

(benepaJbHOTO TOCYIAPCTBEHHOIO OIOJDKETHOTO 00pa30BaTENbHOIO  yUPEXKICHUS
BbICIIErO0 OOpa3zoBaHusi «CamMapCKUil TrOCyJapCTBEHHBIM  YHUBEPCUTET IIyTeH

COOOILEHUAY.



COJEPKAHUE

. HACIIOPT PABOYEI MMPOTPAMMBI YUYEBHOI
JACIATITAHBI

. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JJUCHUILIAHBI

. VCJIOBUSI PEAJIM3ALIMA  ITPOTPAMMBI  YYEBHOW
TACIATLTAHBI

. KOHTPOJIb W  OHEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCHUIIJIMHBI

. IIEPEYEHDb UCITIOJIB3YEMbIX METOJOB OBYUYEHUA

CTP.

26

28

44



1. IACIIOPT PABOYEH MPOT'PAMMBI YYEFHOU JUCIHUATLJIAHBI
OY .04 MATEMATHUKA
1.1. O6aactp npuMeHeHus padoyeii NpOrpaMmsbl
Pabouas mporpamma yueOHoi mucruminael OV J[.04 Marematuka sBJISIETCS 4acThIO MPOTPaMMBbl
cpenHero (MmoiaHoro) obuero odpazoBanus no cneruanbaocTsM CIIO:
23.02.04 TexHuueckass 3KCIUlyaTalus IOJABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JAOPOKHBIX

MaluH 1 000pyaoBaHus (110 OTPACIISIM)

Pabouas nporpamma OV]l. 04 MaremaTnka MOXKeT OBITh MCIOJB30BaHA B MpodeccroHaIbHON
MOATOTOBKE, MEPETOArOTOBKE U MOBBINICHUH KBaMpuKanuu padbounx o npodeccuun 18542 Cnecappb
10 PEMOHTY ITYTEBBIX MAIIMH U MEXaHU3MOB.

1.2. Mecro y4eOHOIi TUCHUILIMHBI B CTPYKTYype mNpodeccHOHAIbHOH 00pa3oBaTebHOM
NporpamMmbI:

B yue6nbix mmanax OIIOII-IIIICC3 yuebnas mucummimHa OVY][.04 MartemaTuka BXOAWT B
coctaB oO0mMX 00mEeoOpa3oBaTeNbHbIX YYEOHBIX AUCHUIUIAH, (OPMHPYEMBIX U3 00S3aTENbHBIX
npeameTHbIx obnacteit ®I'OC cpennero obmero odpazoanus, mis cuenuanbHocTed CIIO. C yuérom
npoduiiss ocBaMBacMOK CHEIHATBLHOCTA (TEXHUYECKHI) TaHHAs MUCIUILUIMHA W3Yy4YaeTcsl YrIyOJICHHO,
peanusyercs Ha 1 Kypce.

1.3. Meau W 3agayu y4eOHOH JAMCUMILVIMHBI — TPeOOBaHUSI K Pe3yJbTaTaM OCBOEHUSI
y4eOHOH TMCUMILINHBI:

W3ydyeHne maTeMaTHMKd Ha TPO(UIBHOM YpOBHE cpeAHero (MoJHOro) oOmiero oOpa3oBaHUS
HaIpPaBJIEHO HA JOCTUKEHHE CICAYIOIINX [EIei:

- (opmupoBaHue mNpeAcTaBIeHUN 00 HAEIX M METOJaX MaTeMaTUKH, O MaTeMaTHKe Kak
YHHUBEPCATHHOM SI3bIKE HAYKH, CPEICTBE MOJICTIMPOBAHUS SIBJICHHUM U MPOIECCOB;

- OBJIQJICHUE SI3BIKOM MAaTEMAaTHUKH B YCTHOM U MUChbMEHHOH (popMe, MaTeMaTuueCKUMU 3HAHUSMU
U yMEHHUSMHU, HEOOXOAUMBIMU JJIi UW3YYEHUS IIKOJbHBIX ©CTECTBEHHOHAYUHBIX JUCIMILIUH,
MIPOJIOJKCHHSI 00pa30BaHUs U OCBOSHUS H30PaHHOU CIIEIIUABHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BUTHE JIOTHYECKOTO MBIIIJICHHUS, AQJITOPUTMUYECKONH KYJIbTYpBl, MPOCTPAHCTBEHHOTO
BOOOpaXEHHUs, MATEMATHYECKOTO MBIIUICHUS W WHTYUIIMH, TBOPUYECKUX CIOCOOHOCTEH, HEOOXOIUMBIX
JUIS TIPOJIOJKEHHST 00pa30BaHUs W JI CAaMOCTOSITENIbHOM NIeATENbHOCTH B OOJacCTH MaTEMaTHKU H €e
MIPUIOKEHUH B OyAylIel npogeccuoHanbHOM AeATeIbHOCTH;

- BOCIUTaHUE CPEACTBAMU MATEMAaTHKU KYJbTYpbl JIMYHOCTH 4Y€pe3 3HAKOMCTBO C HCTOpPHEH
pPa3BUTHUSI MAaTEMAaTHKH, SBOJIONMEH MAaTEeMAaTHUYECKUX WJEH; MOHUMAHUs 3HAYMMOCTH MATEMaTHUKH IS
Hay4HO-TEXHUYECKOTO IIporpecca.

PesynbTarsl ocBOEHUS y4eOHOM THUCHIUIUIMHBI

B pe3ynbraTe n3yueHus MaTeMaTUKH Ha TPO(QUILHOM YPOBHE O0YUaOIIUNCS TOKEH:

3HATh/TIOHUMATh:

- 3HAUEHHWE MATEMaTUYECKOM HAyKH JUIsl PEIICHMS 3a/a4, BO3HUKAIOUIMX B TEOPUU U MPAKTHKE;
IIUPOTY W OTPAHUYCHHOCTb TPUMEHEHUS MaTeMaTHYECKUX METOJOB K aHaju3y M UCCIICIOBAHUIO
MIPOLIECCOB U SBIICHUH B MPUPOJIE U OOIIIECTBE;

- 3HAUYEHUE TPAKTUKH W BOMPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKe, /Uil (OpMUpOBAHUS U
pa3BUTHUS MaTEMaTHYECKON HAYKH;

- WJIeW PACHIMPEHHsI YHUCIOBBIX MHOXKECTB KaK CIOcO0a MOCTPOEHUS HOBOTO MaTEMaTHYECKOTO
amnmaparta JJsl pelieHus MPaKTUYeCKUX 3a/1ad U BHYTPEHHUX 3a/1a4 MaTeMaTHKH;

- 3HaYEHHWE UJIeH, METOJOB M PE3YJIbTATOB AIreOPhl U MATEMAaTHIECKOTO aHAM3a JIJIsl TIOCTPOCHHMS
MO/IeJIel peanbHBIX MPOLIECCOB U CUTYAIUH;

- BO3MOXKHOCTH TE€OMETPHUHU I OMHCAHHUS CBOMCTB PEATBHBIX MPEAMETOB M WX B3aHMMHOTO
PacoJIOKEHUS;

- YHUBEPCAJIBHBIN XapakTep 3aKOHOB JIOTUKH MAaTeMAaTHUYECKUX PACCYKJICHHUM, UX MPUMEHHUMOCTb
B Pa3IMYHBIX 00J1ACTAX YEJIOBEUECKOM NeATeTbHOCTH;

- paznmuuue TpeOOBaHUM, MPEABIBISIEMBIX K JOKa3aTeIhCTBAM B MaTE€MAaTHKE, €CTECTBEHHBIX,
COILIMATIbHO-9)KOHOMHUYECKUX U TYMaHUTAPHBIX HayKaX, Ha MPAKTHKE,



- pOJIb AKCHOMAaTHKM B MaTeMaTHKE; BO3MOJKHOCTb IOCTPOEHHUS MaTEMaTHUYECKUX TEOpHil Ha
aKCMOMaTHUYECKOW OCHOBE; 3HAUYEHWE aKCUOMAaTHKH JUI APYrUX 0o0sacTel 3HaHUS U JJIs IPAKTUKY;
- BEPOSITHOCTHBIX XapaKTep Pa3INYHBIX MPOIIECCOB U 3aKOHOMEPHOCTEN OKPY>KAIOILEr0 MUpA.

YucnoBele 1 OyKBEHHBIE BBIPAKCHUS

YMers:

- BBIIIOJIHATH apu(MeTHUECKUE ACUCTBUS, COUeTas YCTHbIE U MMChbMEHHbIE IIPUEMbI, IPUMEHEHHE
BBIYMCIIUTEIIBHBIX YCTPOUCTB;

HaxXOJUTh 3HAYCHUS KOPHS HATYypaJbHOW CTENEHHU, CTEINEHU C PALHMOHAIBHBIM I10Ka3aTeseM,
norapudma, UCIONb3ysl MPU HEOOXOAMMOCTH BBIYMCIUTEIbHBIE YCTPONCTBA; MOJB30BAThCS OLIEHKOW U
IIPUKUAKON ITPU MPAKTUYECKUX pacueTax;

- IIPUMEHSTH IOHATHS, CBSI3aHHBIE C JECIMMOCTBIO LIEJIBIX YUCEN, IIPU PEIICHUH MATEMAaTHYECKUX
3azad4;

- HAaxOJWThb KOPHU MHOIOWIEHOB C OJHOM IIEPEMEHHOM, pacKJIaablBaThb MHOIOWIECHBI Ha
MHO>KHTEJIH;

- BBIIOJIHATH JEHUCTBHS C KOMIUIEKCHBIMM YHCJIAMH, II0Jb30BaTbCsi TIE€OMETPUYECKOU
UHTEpPIIpETAlMEd KOMIUIEKCHBIX 4YMCE, B IPOCTEHINUX CJIy4asX HAXOIUThb KOMILJIEKCHBIE KOpPHHU
YpaBHEHHH ¢ ICHCTBUTEIBHBIME KO PUIIMESHTAMH;

- MPOBOJAUTH NPEoOpa3oBaHMsI YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, BKIIOYAIOIIMX CTEHCHH,
panuKaibl, JorapumMbl 1 TPUTOHOMETPUYECKUE (PYHKITUH;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUYECKOM JeSTeIbHOCTH U IIOBCEAHEBHON
KU3HM IS

- IPAaKTUYECKUX pacueToB MO GopmyliaM, BKItoUYas GOpMyJibl, COAEpKAIINE CTENIEHH, PAJUKaIIbI,
norapuMbl ¥ TPUTOHOMETPUYECKHE (DYHKIIUHU, UCIIOJIB3YS PU HEOOXOAUMOCTH CIIPABOYHBIE MAaTEPHUAITBI
Y IPOCTEHIINE BBIUNUCIUTEIbHBIE YCTPOUCTBA;

- IpuoOpeTeHNs] MPAKTUIECKOTO ONbITa ACITEIBHOCTH, NMPEIIIECTBYIOMEH MpodecCHOHaTBHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN IpeaMET.

OyHKuMU U rpaduKu

YMerTs:

- OINpeAeNATh 3HaU€HWE (PYHKIMM IO 3HAYEHHIO apryMeHTa MpU Pa3IUYHbIX CHOCO00ax 3aJaHus
INZEINIVIH

- CTPOUTH TpadUKU N3YUYEHHBIX (DYHKIMH, BBIIIOJHATH IpeoOpa3oBaHus rpauKoB;

- ONUCHIBATH O TpauKy U MO GopMyJie OBEJCHNE U CBOICTBA (QYHKIINA;

- pelaTh ypaBHEHUS, CUCTEMbl YPaBHEHM, HEpPaBEHCTBA, MCIOJb3Ysl CBOMCTBa (PyHKUMH M HX
rpaduyecKue npeicTaBIeHus;

MCIIOJIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTHUUECKOH 1€ATEIbHOCTU U TTOBCETHEBHOM
KU3HU JJIS:

- OMMCAHUS U UCCIIEIOBAHMS C MOMOIIBIO (QYHKIUN pealbHbIX 3aBUCUMOCTEH, MPECTaBICHUS X
rpaduuecKu; HHTEpIpPETALUU Ipa(UKOB pealIbHBIX MPOLIECCOB;

- IpUOOpPETEHNUs MPAKTUYECKOTO OMbITA JEATEIbHOCTH, IPEIIIECTBYIOLIEH podeccrnoHalbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN TpeaMET.

Hauana MmaTeMaTH4YECKOTO aHaJIn3a

YMers:

- HaXOJIUTh CYMMY O€CKOHEYHO YOBIBAIOIIEH F€OMETPUUECKON MPOTPECCHH;

- BBIYMCIATH NPOU3BOJHBIE M TEPBOOOpA3HBIE IIEMEHTAPHBIX (YHKUUH, NMPUMEHssS MpaBHiia
BBIYHCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOIb3YsI CIIPAaBOYHBIE MaTEPHUAIIBI;

- UCCNIeIoBaTh (PYHKIIMH U CTPOUTH MX Tpa(UKH ¢ TOMOILIBIO IPOU3BOIHOM;

- pemaTth 3aa4u ¢ IPUMEHEHNEM ypaBHEHUS KacaTelbHOH K rpaduKy QyHKIHHY;

- pelarthb 3aJa4u Ha HaXOXKJIeHHEe HauOOJIbIIEro M HAUMEHbIIETo 3HaYeHNs QYHKIIUU Ha OTPE3KE;

- BBIYMCIIATH IUIONIAIb KPUBOJIMHEHHON Tpaneuuu;



HUCIIOJIB30BAaTh HpHOGpeTeHHHe 3HaHUSA W YMCHHUA B HpaKTH‘ICCKOﬁ JACATCIIPHOCTU U
ITOBCETHEBHOM JKU3HU JUISL:

- p€ICHUA T'COMCTPUYCCKUX, (bI/ISI/I‘IeCKI/IX, OKOHOMHYCCKUX W JPYIrux NPHUKIAAHBIX 3a/la4, B TOM
qucie 3a7ad Ha HauOoJIbLIMEe M HAaUMEHbLIME 3HA4eHUs C NPUMEHEHHMEM ammapara MaTeMaTH4ecKOro
aHaJun3a;

- IpuoOpeTeHus] NPaKTUYECKOT0 OIbITA AEATEIHOCTH, MIPEIIIECTBYIOUIEH NpodeccnoHanbHOM, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEAMET.

YpaBHEHHMs U HEPABEHCTBA

YMmers:

- pemiaTh palMOHaJIbHBIE, ITOKa3aTelIbHblE W JiorapuMUYecKue ypaBHEHHS U HEpPaBEHCTBA,
HMPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;

- IOKa3bIBaTh HECIIOJKHBIC HEPABEHCTBA;

- pemaTh TEKCTOBBIE 33/1a4H C [IOMOLIBIO COCTABICHUs YPABHEHUN, U HEPABEHCTB, UHTEPIPETUPYSI
pe3yJIbTaT C y4eTOM OIPAaHUYECHUN YCIIOBUS 3aJa4uH;

- n300pakaTh Ha KOOPIMHATHOM IIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI M HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

- HaXOAWUTH MPUOIKEHHBIE PEIICHUS] YPaBHEHUH U UX CHCTEM, HUCIIONB3Ys IpadUIeCcKuil METOI;

- peliaTb ypaBHEHMsI, HEPAaBEHCTBA M CHUCTEMbI C IMPUMEHEHHMEM TpapUuecKuX NpeCTaBICHUH,
CBOMCTB (DYHKIIMI, IPOU3BOIHOM;

UCMOJb30BaTh MNPUOOPETEHHBbIE 3HAHUS W YMEHUS B IPAKTHYECKOM JEATENbHOCTH U
ITIOBCEIHEBHOM KU3HM JUIA:

- IOCTPOEHMSI U UCCIIEIOBaHMS POCTEUIINX MAaTEMaTHUECKUX MOJEIIEH;

- IpuoOpeTeHNs] MPAKTUIECKOTO OIBITA IEATEILHOCTH, IPEIIECTBYIOMIEH MPodecCHOHANIBHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN NpeaMET.

OJEMEHTBI KOM6I/IHaTOpI/IKI/I, CTAaTUCTHUKHU U TCOPUHU BepOHTHOCTeﬁ

YMers:

- pemaTth NpocTeiiine KOMOMHATOPHBIE 3a/1a4l METOJIOM Iepedopa, a TaKXkKe ¢ HCIOIb30BaHUEM
U3BECTHBIX (popmyn, TpeyronbHuka [lackans; Berancnate kodgduunents ouHoma HetoToHa no opmyse
U C UCIIOJIB30BAaHMEM TpeyroJyibHuKa [lackans;

- BBIUUCIIATH BEPOSITHOCTH COOBITHI HAa OCHOBE TMOJICUeTa YHCia UCXOA0B (TMpocTeHine cirydan);

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUUYECKOW JI€ATEIbHOCTH U
[IOBCEIHEBHOM KU3HU JUIA:

- aHaJlM3a peaJbHBIX YHMCIOBBIX JAHHBIX, MPEJICTABICHHBIX B BHJE JIUarpamm, rpadukos; AJs
aHaIM3a MHQOPMAIMK CTAaTUCTUYECKOTO XapaKTepa;

- IpUOOpETEeHUs MPAKTUUYECKOIO OIbITAa ACSITEIbHOCTH, MPEAIIECTBYOMEN MpodecCHOHATbHOM, B
OCHOBE KOTOPOH JICXKUT JaHHBIA y4eOHBIN NpeaMET.

I'eomeTpus

YMeTh:

- COOTHOCHUTH TUIOCKHE TE€OMETpUUYECKHe (PUTYpBI M TpEeXMEpHbIE OOBEKTHI C MX OMHCAHUSIMU,
YepTeKaMu, U300paKEHUSIMH; pa3ndaTh U aHAIU3UPOBATh B3AUMHOE PAcIOIOXKeHHe QUryp;

- H300pakaTh TEOMETpUUYECKUE (DUTYPBI U TEJa, BBHITIOIHITH YEPTEXK MO YCIOBHIO 33]1a4H;

- pemaTrh T€OMETPUYECKHE 3aJlay, ONUPAsCh HAa M3YUYEHHBIE CBOMCTBA IJIAHUMETPUYECKUX HU
CTEPEOMETPUYECKUX (UTYp W OTHOUIEHWH MEXAYy HHUMH, TPUMEHSAA ainreOpandeckuid U
TPUTOHOMETPUYECKUH anmnapar;

- IPOBOJIUTH JTOKA3aTEIbHBIC PACCYXKICHUSI TIPHU PEIICHUH 3a]1a4, JI0Ka3bIBaTh OCHOBHBIC TEOPEMBI
Kypca;

- BBIYHCIIATH JMHEHHBIC DJIEMEHTBHI M YIJIbl B MPOCTPAHCTBEHHBIX KOH(HUTypamusx, oObEeMbI U
TJIOMIA/IA TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI M UX MPOCTEUITNX KOMOMHAIIHIA;

- MPUMEHSTh KOOPAMHATHO-BEKTOPHBIA METOJA ISl BBIUMCICHUS OTHOIIECHWW, PACCTOSHUA U
yTJIOB;



- CTPOMTD CEUEHUS] MHOTOTPAHHUKOB U N300pakaTh CEYCHHUS TeJl BPAIICHUS:

UCIOJb30BaTh MPUOOPETEHHBbIE 3HAHUS W YMEHUS B IPAKTUYECKOM JEATENbHOCTH U
IIOBCEIHEBHOM KU3HU JUIA:

- MccIe0BaHus (MOJETUPOBAHMSI) HECIIOKHBIX MPAKTUYECKUX CUTYallUd Ha OCHOBE M3YYEHHBIX
(dbopmyn 1 CBOUCTB Quryp;

- BBIUMCIICHUS JUIMH, IUIolaneil 1 o0beMOB peanbHbIX OOBEKTOB IPU PEIIEHUM MPAKTUYECKUX
3aJa4, UCIIOJIB3YsI IPH HEOOXOAMMOCTH CIIPAaBOYHUKH U BEIYUCIUTEIFHBIC YCTPOUCTBA;

- IpuoOpeTeHNs] NPAKTUYECKOT0 OMbITA EATEIbHOCTH, IPEIECTBYIOIIEH NPodecCHOHaNIbHOM, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEAMET.



2. CTPYKTYPA ¥ COJAEPKAHUE YYEFHOM JJUCHUATIIMHBI
2.1. O0beM y4eOHOM NMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bun yueOHo# padoThI Oovem uacos
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 251
O0s13aTes1bHAs AyIMTOPHAs yueOHas1 Harpy3Ka (Bcero) 237
B TOM YHUCJIE!
JIEKITUHA 237
MPAKTUYECKHUE 3aHATHS 0
IIpomexxyTOoUHAasi aTTecTAIUS 14

Ilpomescymounas ammecmayusn 6 popme 3xzamena (11 cemecmp)




2.2. TemaTnueckuii nJIaH U copep:xxanue yueonoi auconmmusl OY/1.04 MATEMATUKA

1 2 3 4
Coaepixkanue yueOHOro MaTepuaa, NpakTHYeCKUe 3aHATHS, O0bem YpoBenn
HaumeHoBaHue pa3jiesioB U TeM
CaMOCTOsITe/IbHAA padoTa 00y4aloIMXCH 4acoB OCBOCHHA
Beenenue. 2
BBenenue. Conep:kanue y4eOHOT0 MaTepuaJia
OsznakomiieHre oOydaromuxcs ¢ GopMamMu TEKYIIEH U TPOMEKYTOUYHON aTTeCTalllH, 1.9
OCHOBHOM U JIOTIOJIHUTEIBHON JIMTEPATYPOH 10 KypCY AUCLHUIIIIMHBI U IPOBEICHUE 5
MHCTPYKTaXKa M0 TEXHUKE O€30MaCHOCTH.
Maremaruka B HayKe, TEXHUKE U IPAKTUUYECKOH eATenbHOCTH. Llenu u 3anaun usyueHus
MaTeMaTUKH Npu ocBoeHuu cneunanbHoctel CIIO.
Pa3zpea 1.
Yucnosbie 1 OyKBeHHbIE 6
BbIpaskeHus. PazBurue noHATHA 0O
qyucJe.
Tema 1.1. HarypanbHsle, niensie, Copepxanue yueOHOro MmaTepuasa
paloHaIbHbIe, HppallMOHAIbHbIE O3HakoMieHHe o0yJaromuxcs ¢ GpopMaMu TEKYIEH 1 IPOMEKYTOUHOM aTTecTaluuy, 1.9
qucia. OCHOBHOM M JIOTIOJIHUTEIBHON JIMTEPATYPOH O KypCY AUCLHUIIIIMHBI U IPOBEICHNE 5
MHCTPYKTaXKa [0 TEXHUKE OE30MaCHOCTH.
JennmMocts nensix uncedn. [lenenue ¢ octatkoM. CpasHenus. Pemenne 3anad ¢
11eJI0YHMCIIEHHBIMU HEen3BeCTHIMU. HaTypanbHble, 11efble U pallMOHAJIbHbIE YUCIIA.
Tema 1.2. JleficTBUTENBHBIE YUCIIA. Copaepxxanue yueOHOro MmaTepuasa
[TpuOnmxeHHbIE BBIYUCIECHUS. JeiictBurenpHbie yncna. ApudmMerndeckue neicTBUs Haja ynciaMu. CpaBHEHHE YHCIIOBBIX 1_9
BbIpaXEHUI. Pelenne 3a1au ¢ 1eJI0YNCIEHHBIMY HEN3BECTHBIMU. OnpeieieHue MOIyJIs 2
JNEeNCTBUTENBHOTO Uncia, cBoiicTBa Moayis. [Ipubnmxennsie Beruucinenus. Haxoxnenue
NpUOJIMKEHHBIX 3HAUEHUH BETMYMH U TIOTPEIIHOCTEH BBIYUCICHUH (a0COMIOTHOM 1
oTHOCUTeNbHOM). [TpuOakeHHbIe BHIYMCICHUS U pellIeHre TPUKIIaJHBIX 3a/1a4.
Tema 1.3. Pemenue 3anau. Copaepxxanue y4eOHOro MaTepuasa 1-2
Pemenue 3a1anuii Ha HaXOXAEHUE 0OJIACTH OTIpeIeNIeHus. Y IPOIIEHUE BHIPAKECHUH. 2
Haxoxnenue kopHell ypaBHEHHS U PEIICHUE CUCTEM YPaBHEHUI M HEPABEHCTB.
Paznen 2. 8
DYyHKIUH.
Tema 2.1. Onpenenenue 4nciaoBon Copnepxxanue yuyeOHOro MmarepuaJia 2 1-2




1

2

(GyHKINU U crIOCOOBI ee 3a/1aHusl.
CaoiicTBa yHKIIUH.

OsznakomiieHne oOydarommxcsi ¢ (opMamMM TEKyIeH H MIPOMEKYTOUHOW aTTEeCTallHuH,
OCHOBHOM U [IONOJHUTEIbHON JMTEPAaTypod IO Kypcy IUCHMIUIMHBI W IPOBEACHUE
MHCTPYKTaXa [0 TEXHUKE O€30I1aCHOCTH.

Oyukrun. O6acTh onpeaeneHus 1 MHOKeCTBO 3HadeHuid. ['paduk pynkuu. [Tloctpoenue
rpaduKoB pYHKIUH, 3aJaHHBIX Pa3IU4YHbIMU criocobamu. CBoicTBa (GyHKIIMIA:
MOHOTOHHOCTbH, Y€THOCTh ¥ HEYETHOCTD, IEPUOANIHOCTD, OTPAHUYEHHOCTH. [IpoMexyTKH
BO3pacTaHMs U yObIBaHMsI, HaKOOJIbIlIee M HAUMEHbIIIEe 3HaUeHUs1, TOUKH IKCTpeMyMa
(JIOKaTPHOTO MaKCUMyMa U MUHUMYMA). Buinykiocms ¢ynxyuu. I'padudeckas
uHTepnpetanus. [Ipumeps! GyHKIMOHAIBHBIX 3aBUCUMOCTEH B peabHbIX MIpoLieccax U
apneHusix. [IpeoOpasoBanust rpaguKoB: mapaienbHbIN NEPEHOC, CAMMETPUS OTHOCUTEIILHO
ocell KOOpIUHAT M CHMMETPUSI OTHOCUTEIBHO Hayalla KOOPAUHAT, CUMMETPUsl OTHOCUTEIBHO
HpSIMOM Y = X, pacmsiceHue u cocamue 8001b ocetl koopounam. [1oHATHE 0 HENPEPBIBHOCTH
bynkuuu. OcrosHble meopemvl 0 HeNnpPepbl8HbIX PYHKYUSIX.

Tema 2.2. Pemienue 3aau.

Coaep:xanue yueOHOIro MaTepuaJia

CrenenHas GyHKIHUS C HATYypaJbHBIM ITOKa3aTesIeM, €€ CBOWCTBA U rpaduK. Bepmukanvhvie u
20pU30HmManbHble acumnmomsl epaguxos. I paguxu OpobHO-1uHelHbIX QYHKYUIL.
[Toka3zarenbHas ¢pyHKIMS (3KCIIOHEHTA), ee cBoiicTBa U rpaduk. Jlorapupmuueckast GyHKIus,
ee CBOWCTBA U TpaduK.

Tema 2.3. OOparHas QpyHKIUS.

Coaep:xanue yueOHOro MaTepuaJia

CnoxHas ¢pyHkuus (komno3unus). Bzaumuao oOpatubie pyHkuun. O651acTh onpeneaeHus u
oOnacTh 3HaueHu oOpatHoi pyHkumu. I'paduk oOpatHoii pyHkumu. Haxoxnenue pyHkum,
00paTHOI TaHHOM.

Tema 2.4. KonrponbHas pabota Nel
«DyHKIHNY.

Conep:xanue yueOHOro MaTepuaJia
KonTponbHoit pabota Nel o teme «DyHKITUN.

Pazpea 3.
Tpuronomerpus.

34

Tema 3.1. Uucnoast OKpy>KHOCTb.

Coaep:xanue yueOHOro MaTepuaJia

OznakomieHue oOyyaronuxcd ¢ (opMaMu TeKylled W MPOMEXYTOUYHOM aTTecTaluu,
OCHOBHOM M JIONMOJIHUTEIBHOW JIMTEpPATypod MO KypCcy MAWCHUIUIMHBI W TPOBEICHUE
MHCTPYKTaXa M0 TEXHUKE O€30MaCHOCTH.

UucnoBas OKpyKHOCTh. Unca0oBast OKPYKHOCTh Ha KOOPJAMHATHOM TJIOCKOCTH.

Tema 3.2. CuHyc U KOCUHYC, TAHT€HC

Coaep:xaHue y4eOHOI0 MaTepuaJia
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Y KOTaHTEHC. Cunyc, KOCUHYC, TAHT€HC M KOTAHT€HC YHCTIA.
Tema 3.3. Tpuronomerpuueckue Copaepxxanue yueOHOIro MaTepuasa 1-2
(YHKLIMHU YHCIOBOTO apryMeHTa. Cunyc, KOCUHYC, TAHI'€HC, KOTAaHT'€HC NTPOU3BOJIBHOTIO yriia. Pannannas mepa yria. Cunyc,
Tpuronomerpuueckue GyHKIUU KOCHHYC U TAHT'€HC CYMMBI U Pa3HOCTHU JBYX yriioB. CHHYC U KOCHUHYC JJBOWHOTO yTJIa.
YIJI0BOT'O apryMeHTa.
Tema 3.4. ®ynkuuu y=C0SX, y=SInx Copepxxanue yueOHOTro MaTepuasa 1-2
UX CBOMCTBa U rpauKu. Tpuronomerpuueckue GyHKIMU y=COSX, Y=SINX, UX CBOICTBA U rpaduKu, IEPUOJUIHOCTD,

OCHOBHOMW MEPHO/I.
Tema 3.5. @ynkuun y=tgx, y=ctgx ux | CogepxxaHue ydeGHOro Marepuasa 1-2
CBOWCTBA U TpauKu. Tpuronomerpudeckue pyHKIuu y=tgx, y=CctgX, ux CBOHCTBa U TpaPuKH, NEPUOTUIHOCTbD,

OCHOBHOH NEPHOJ.
Tema 3.6. OOpatHble Copepxxanue yueOHOIo MaTepuasa 1-2
TPUTOHOMETpUUYECKHE (DYHKIIUH. ApKCHHYC, apKKOCUHYC, apKTaHI'€HC, apKKOTaHIeHC ynciia. OOpaTHble TPUTOHOMETPUUECKUE

(GYHKIIMH, UX CBOWCTBA U IpapUKH.
Tema 3.7. IIpeoOpazoBanue Conep:xxanue yueOHOro MaTepuaJia 1-9
rpaMKOB TPUTOHOMETPUUYECKHX [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKIIMHA, TPUMEHEHNE T€OMETPUUIECKUX
byHKIHA. npeoOpa3oBaHuii (CABUT U AePopMalinsi) MPU OCTPOeHUHU TpadukoB. ['apMoHUYECKHEe

KosieOaHus1. Pemmenne npukiaHbIX 3a/1a4.
Tema 3.8. Tpuronomerpuueckue Copaepxxanue ydyeOHOIro MaTepuasa 1-2
(GYHKIHMU CyMMBI M pa3HOCTH OCHOBHBIE TPUTOHOMETPUYECKHE TOXAeCcTBA. DPOpMyIbl TpuBeeHHs. POPMYIIbI CIOKEHHUS.
aprymeHToB. DopMyJIbl IPUBEACHUSI.
Tema 3.9. ®opmyinbl 1BOHHOTO Copaepxxanue yyeOHOIro MaTepmuasa 1-2
aprymenTa. opMyIsl TOHWKESHUS Dopmyitel ynBoeHHs. Popmyibl NOI0BUHHO20 Verd. Buipadicenue mpueconomempuieckux
CTETICHH. @yHKYULL Yepe3 ManeeHc NONOBUHHO20 apeyMeHma.
Tema 3.10. IIpeoOpa3oBanue cymm nu | Conepskanue yueOHOro Marepuasia 1-2
NPOU3BEACHUHN TpUroHomeTpuueckux | IIpeoOpazoBaHusi CyMMBl TPUTOHOMETPUUYECKHX (DYHKIIMH B IPOU3BEICHUE U TPOU3BECHUS B
byHKIH. CyMMY.
Tema 3.11. [Ipocreiimue Copepxxanue yueOHOIro MaTepuasa 1-2
TPUTOHOMETPUUYECKUE YPABHEHUS U [Tpocreiimume TpuroHoMeTpu4ECKUe ypaBHeHuUs. Pelienns TpuroHoMeTpu4ecKuX ypaBHEHHI.
HEPaBEHCTBA. IIpocmeuiwue mpuconomempuyeckue HepaseHcmad.
Tema 3.12. [Ipocreiinme Coneprxanue y4eOHOro MaTepuasna 1-2

TPUTOHOMETPUYECKUE YPABHEHUS U

IIpocmetiviue mpueconomempuyeckue Hepagencmea. Crioco0bl pereHus: MpoCTEHIINX
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HEPABEHCTBA. TPUTOHOMETPUUECKHUX YPaBHEHUI U HEPABEHCTB.
Tema 3.13. OcHOBHBIE METO/IBI Conep:kanue y4eOHOT0 MaTepuaJia 1-2
pelIeHNs TPUTOHOMETPUUYECKUX Pemienne TpUroHOMETPUYECKMX YPaBHEHMH C IOMOILBIO YMCIOBON OKPY)KHOCTH; PELIECHUE 5
YPaBHEHUH. TPUTOHOMETPUUYECKUX YPABHEHUI C MOMOIIbI0 OCHOBHBIX METOJIOB: 3aME€HBbl MEPEMEHHOM,
pa3I0XKEHUs] HA MHOXKUTEIH.
Tema 3.14. OgHopoHbIE Coneprxkanue y4eOHOro MaTepmuasa 1-2
TPUTOHOMETPUUECKHE YPABHEHUS. Pemenne oqHOPOIHBIX TPUTOHOMETPUYECKUX YPABHEHUH. 2
Tema 3.15. Pemenue Copepxanue yuyeOHOro MaTepuasa 1-2
TPUTOHOMETPUUYECKUX YPaBHEHUH. [Tpumenenue Gpopmyi peodpa3zoBaHusl TPUTOHOMETPUUECKUX (DYHKIIUH ITPU PELICHUN 2
TPUTOHOMETPUUECKUX YPABHEHHH.
Tema 3.16. Pemienue 3amau. Coaep:xxanue yueOHOro MaTepuaJia 1_9
[TpeoOpa3zoBaHust TPUrOHOMETPUUYECKUX BbhIpaskeHui. dopmyra nepexona oT CyMMbl ABYX 2
GyHKLIUH ¢ pa3nuYHbBIMU KOA(QGUIMEHTAMU B OJJHY U3 TPUTOHOMETPUUECKUX (DYHKIIHH.
Pemenue TMNOBBIX 3a71a4 Ha MpUMEHEHUE GOopMyJ IpU TPeoOpa30BaHUU BhIPAKEHUH.
Tema 3.17. KontponsHas pabora Ne2 | Conepskanue yueOHOro matepuasia 1-2
«TpuronomeTpusi». KonrtponbHoii padota Ne2 o reme «TpuroHomeTpus». 2
Paznen 4.
Hauvajia MaTeMaTH4eCKOro 22
anaausa. I[lpousBognas pyHkuum.
Tema 4.1. Uucnossle Copaepxxanue y4eOHOTro MaTepuasa
IIOCJIE0BATEIBHOCTH. OsznakomiieHne oOyuarommxcsi ¢ (¢opMamMM TEKyIlel M TpPOMEXKYTOUHOW aTTecTaluH,
OCHOBHOM W JOIOJHUTEIBHOW JIMTEPATypod MO Kypcy MJUCUUIUIMHBI W IIPOBEJICHHE 1-2
MHCTPYKTaXka [0 TEXHUKE OE30MMaCHOCTH. 2
Omnpenenenne 4MCcI0BON MOCIEA0BATENBHOCTHU. [[puMepsl YHCIOBBIX MOCIEI0BATEIBHOCTEN.
CrniocoObl 3a/1aHus U CBOMCTBA YHCIIOBBIX MOCJEI0BaTEIbHOCTEH. Bhuncienue 4ieHoB
NI0CJIE0BATENBHOCTH.
Tema 4.2. IIpenen yncnoBoi Conep:xanue yueOHOro MaTepuaJia
I10CJIEJ0BATEIBHOCTH. ITonsiTue o npexaene nocienoBaTesbHOCTH. CylleCTBOBaHNE IIPEIEIa MOHOTOHHOM 1-2
OrpaHUYEHHON MOCIEI0BATENBHOCTHU. J[IMHA OKPYKHOCTH U IUIOLIAAb Kpyra Kak Ipeienbl 2

noclneaoBaTenbHOCTeN. beckoHeuHO yObIBaroIas TeoMeTprudecKasi IpOTPECCHs B €€ CyMMaA.
Teopemvl 0 npedenax nociedosamenvrnocmetl. Ilepexoo k npedenam 8 HepageHcmaax.
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CyMMupoOBaHue NOCI€10BaTENbHOCTEM.
Tema 4.3. IIpenen dyHkuu. Conep:kanue y4eOHOT0 MaTepuaJia 1-2
[TonsiTue o HEeTpepbIBHOCTU GYHKUUU. OCHOBHbBIE MeopeMbl O HeNPEPbIEHBIX YHKYUSX.
Touamue o npedene pynxkyuu 6 mouxe. llosedenue hynkyuii Ha beckoHeuHocmu.
Acumnmomul.
Tema 4.4. Onpenenenue Coneprxkanue y4eOHOro MaTepmuasa 1-2
IIPOU3BOJHOM. [TonsiTHe 0 mpon3BOAHON QyHKINH, GUZNIECKUNA U TEOMETPUIECKUN CMBICI TIPOU3BOTHOM.
Juddepenunan pyHKImm.
Tema 4.5. Beiuucnenue Copepxanue yuyeOHOro MaTepuasa
MIPOU3BOTHBIX. [Tpou3BoHBIE CyMMBI, PAa3HOCTH, MPOU3BEACHUS U YACTHOTO. [IpOor3BOAHBIE OCHOBHBIX 1-2
aJieMeHTapHbIX pyHKIMiA. Bropas npousBoaHas. Bropas mpousBoaHas u ee GU3HMIeCKuid
cMmbIc. HaxoxaeHne ckopocTu AJis mpolecca, 3a1laHHOT0 (opMyioii U rpaduKoM.
Boluncnenue npon3BoAHbIX.
Tema 4.6. [luddepennupoBanne Coaep:xanue yueOHOro MaTepuaJia 1_9
CJIOKHOM (YHKIIUH. Ilpoussoonsie crnoxcrou (komnosuyuu) u oopamuou gyuxkyuu. Crnoxuas QyHKIIHSI
Huddepenunupoanue odpaTHON (xommozutus Gyukiwit). Juddepenrmposanne dpyukimn y = f(kx+m).
GyHKIIH.
Tema 4.7 YpaBHenue kacatenbHol K | Conepskanue yueOHOro Matepuasia 1-2
rpaduky QyHKIUU. VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUU. AJITOPUTM COCTaBJICHUS YpaBHEHUS
KacaTeJIbHOM K rpaguKy GyHKIHUU.
Tema 4.8. IIpumenenue npoussoguoii | CoaepskaHue yueOHOro Matepuasia 1-2
JUIS KCCIeIOBaHUsS QYHKITUH. [TprmeHeHre mpOn3BOJHON K HCCIeIOBAaHUIO (YHKIUI U TOCTPOEHHIO TPapuKOB.
Tema 4.9. [Ipumenenue npoussoanoi | CoaepxxaHue y4eOHOIro MaTepuasa 1-2
111 MccTieIoBaHus (QyHKIIHU. BeprukanpHble 1 TOPU30HTATBHBIE ACUMITOTHI TpaQuKoB. [ paguxu opobHo-n1uneliHbIX
Gdynxyuil.
Tema 4.10. [Ipumenenue Copaepxxanue yyeOHOIro MaTepmuasa
MIPOM3BOTHOM IS HAXOXKACHUS Hcnonp30BaHne NPOM3BOAHBIX MTPU PEIIEHUH YPAaBHEHUN U HEPABEHCTB, TEKCTOBBIX, 1_9
HauOOJIBIINX U HAMMEHBIINX ($U3MUECKUX U TEOMETPUUYECKHUX 3ajay, HaX0XKIEHUH HAaHOOJBIINX U HAMMEHBIINX 3HAUYCHHH.
3HAYEHUI BEINYMH. [Tprmeps! UCTIONIB30BAHUS TPOU3BOIHOM [Tl HAXOXKACHUS HAaWTYUILIero peieHus B
NPUKIIAJHBIX 3a1a4ax. HaxoxkieHne cKopocTu AJis mpoliecca, 3aJaHHOro (popMynoii nim
rpauKOM.
Tema 4.11. KontponbHast pabota Ne3 | Conep:xkanne yuedbHOro MaTepuaia 1-2
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«[TpouzBoaHast GyHKIUN. KontponbHoii padota Ne3 o teme «IIpousBoanas GpyHKIHN.
Paspean S.
I'eomeTpusi. [IpsiMble U MJIOCKOCTH 28
B IIPOCTPAHCTBe.
Tema 5.1. AkcroMBI cTEpEOMETPHH, Conep:kanue y4eOHOT0 MaTepuaJia
HEKOTOpBIE CIEJICTBUS U3 HUX. OznakomieHue oOyvaronuxcd ¢ (opMaMu TEKyIledW W IPOMEXYTOUYHOH arTecTanuu,
OCHOBHOM U [IONOJHUTEIbHON JMTEPaTypod IO Kypcy IUCHMIUIMHBI W IPOBEACHUE 1-2
MHCTPYKTaXKa M0 TEXHUKE O€30MaCHOCTH. 2
['eomeTpus Ha ruiockocTH. [Ipsimble U miIockocTH B IpocTpancTBe. OCHOBHBIE MOHATHUS
CTepeoMeTpuH (TOoUKa, Mpsimasi, INIOCKOCTh, IPOCTPAHCTBO). [lonamue 06 akcuomamuyeckom
cnocobe nocmpoenus 2e0Mempui.
Tema 5.2. Pemenue 3anay, Copnepixanue y4eOHOro MaTepuasa 1-2
IIPUMEHEHHE aKCUOM cTepeoMeTpun U | bpeliH-puHr «lIpuMeHeHre akCuoM CTEPEOMETPUU U UX CICACTBUN. 2
UX CIEACTBHS.
Tema 5.3. ITapamnensHocTs NpsAMbIX, | ConepskaHue yueOHOro MaTepuaJia
MPSIMON U TUIOCKOCTH. B3aumHoe pacnionoxeHue JByX NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOLUECS, TApAIJICIIbHbBIE U 1-2
cKpemuBaromuecs npsmsle. [lapannensasie npsaMble B mpocTpaHcTse. [lapamnensHoCTh 2
MPSMON U TUIOCKOCTH, TPU3HAKKA U CBOMCTBA. PenieHne TUMOBBIX 3a7a4 MO TEME
«[TapannenbHOCTh NPSIMOM U INIOCKOCTHY.
Tema 5.4.CkpeuBaroniuecs Conep:xanue yueOHOro MaTepuaJia 1-9
IIpSIMBIE, YTOJI MEKY MPSAMBIMH. Paccrostnie Mexay CKpeMBaOIUMUCS MPAMBIMUA. OTIpeesIeHne CKPEINBAIOIINXCS 5
IpsIMBIX, 0003HaYEHHE, MPU3HAK CKPEIIUBAIOIIUXCS MPSAMBIX. YTOJI MEXAY NPSIMBIMHU B
IIPOCTPAHCTBE.
Tema 5.5. ITapatensHOCTH Conep:xanue yueOHOro MaTepuaJia 1_9
IJIOCKOCTEM. Paccrostaie Mexay napauleIbHbIMU IJIOCKOCTSIMH. B3auMHO€E pacnosiokeHue 1ByX 5
mockoctel. [lapamienbHOCTh MIIOCKOCTEN, MPU3HAKY U CBOMCTBA. TeopeMsbl O MapajuieIbHbIX
IJIOCKOCTSIX.
Tema 5.6. Terparap n Copaepxxanue y4eOHOro MaTepuasa 1-2
napajuienenunen. Pemenue 3agad. Omnpenenenue TeTpasapa, napamienenunena. Cpoiicrsa napamenenumnena. [loctpoenue 2
ceueHui. Perrenye THIOBEIX 3a1a4
Tema 5.7. KontponsHas padora Ne4 | Cogep:xkanue yuedHOro MaTepuasia 5 1-2

«[lapannenbHOCTh NPSIMBIX U

Kontponbroit pabota Ned o Teme «IlapamienbHOCTh MPSMBIX U TIIIOCKOCTEH.
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IIJIOCKOCTEMN.
Tema 5.8. [lepneHaAuKyISIPHOCTH Conep:kanue y4eOHOT0 MaTepuaJia 1-2
MPSIMON U TUIOCKOCTH. ITepecekaromuecs, napauleIbHbIe U CKPEILIMBAIOLINECS IPSAMbIE. YTOJI MEXKIY IIPSIMBbIMU B 5
npocrtpascTse. lleprnenauKyaspHOCTh NpsMbIX. [lapamienbHOCTs U NEPIEHIUKYIIPHOCTD
IIPSIMOM M INIOCKOCTH, IPU3HAKK U CBOMCTBA.
Tema 5.9. Ilepniennukynsip u Conep:kanue y4eOHOT0 MaTepuaJia 1_9
HAaKJIOHHBIE. YTOJI MEKIYy NPSIMOU U IlepnenquKyisip ¥ HAKJIOHHAA K IUIOCKOCTH. YTOJI MEXAY IPSIMOU U INIOCKOCTBIO. 1_9
IJIOCKOCTBIO. PaccTosHMs OT TOUKH 10 IIIOCKOCTU. PaccTosiHue OT npsIMOM 10 TNIOCKOCTH. Teopema o Tpex 2
neprneHuKyispax. PacctosHue Mexny napamienbHbIMU INIOCKOCTSIMU. PaccTosHue Mexny
CKPEIIMBAIOIIMMHUCS TPSIMBIMHU.
Tema 5.10. [IByrpanHblil yroi. Copepxanue yuyeOHOIro MaTepuasa 1-2
[lepneHuKyIsIPHOCTD IJIOCKOCTEH. [lepneHAUKyYISIPHOCTD MJIOCKOCTEH, PU3HAKU U CBOMCTBA. JIByrpaHHbI yroJil, TMHEHHBIN 2
yroJl ABYTPaHHOIO yria. Yo MeXIy IIIOCKOCTSIMU.
Tema 5.11. Pemenue 3anau. Copnepixanue y4eOHOro MaTepuasa 1-2
Pemenne TnoBsIX 3a1a4. )
Tema 5.12. KontponsHas pabora Ne5 | Conepskanue yueOHOro matepuasia 1-2
«IlepneHIUKYIAPHOCTD NPSIMBIX U KonTponbHoit padota Ne5 no Teme «IlepneHauKynsipHOCTb MPSMBIX U MJIOCKOCTEN». 2
IIJIOCKOCTEMN.
Tema 5.13. U3z006pakenue Copepxanue yueOHOro MmaTepuasa 1-9
MIPOCTPAHCTBEHHBIX QUTYD. [TapannensHOe mpoekTupoBanue. OpToroHanbHOE NPOEKTUPOBaHuE. [11ouaos 2
OpPMO2OHANLHOU NPOEKYUU MHO20y20abHUKA. 1300paXkeHne IpoCTpaHCTBEHHBIX (PUryp.
Llenmpanvroe npoexmuposanue. B3aumHoe pacnonoxeHne NpoCcTPaHCTBEHHbBIX QUTryp.
Tema 5.14. O60061eH1E U Conep:xkaHue yueOHOIo MaTepuasa 1 9
cHCTEMaTH3aINsI 3HAHWH. O6o06menue u cucreMarn3arus 3nannid. [logBenenue utoros 3a | cemectp. 5
Paspean 6.
YucsioBble U OYKBEeHHbIE 38
BbIpaskeHus. CTeneHu U KOPHH.
Tema 6.1. Kopens N-Hoii creneHu. Copepxxanue y4yeOHOIro MmaTrepmuaJia 5 1-2

O3HakomiieHue oOydJaromuxcsi ¢ (opmMaMu TeKymed H MPOMEKYTOYHOW aTTeCTalluH,
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OCHOBHOW M JOIOJHUTEIBHOW JIMTEPATypOd IO KypCcy JUCUUIUIMHBI U IIPOBEJICHHE
MHCTPYKTaXa [0 TEXHUKE O€30I1aCHOCTH.
O3HakomiieHHe 00yJaroImuxcs ¢ GpopMaMy IPOMEKYTOUHOI'O KOHTPOJISI U UTOIOBOM
aTTecTanuy 1o y4yeOHol aucuuiuinHe «Maremaruka». O3HaKOMIIEHHE 00Y4YaroIINXCs C
IIEpEeYHEM OCHOBHOM U JONOJIHUTENBHOM JIUTEPATYpPHl, C NEKTPOHHON OMOINOTEKOH 110
JUCLIUILINHE.
Kopens crenenu n > 1 u ero cBoiictBa. Pemenue yrnpaxxHeHHi ¢ UCII0JIb30BAaHUEM CBONUCTB
KOpHSI N-HOW CTETIEHMU.
Tema 6.2. [IpeoOpa3oBanue Coaep:xxanue yueOHOro MaTepuaJia
BBIpAXXEHUH, coepkalux paaukanbl. | CTeneHb ¢ palliOHAIBHBIM [TI0OKa3aTesIeM U ee cBoiicTBa. [loHsTHE O cTenenu ¢ 1.9
JeCcTBUTENBHBIM NIOKa3aTeneM. CBOWCTBA CTENEHHU C IEHCTBUTEIbHBIM I10Ka3aTEIEM.
[IpeoOpa3zoBanus BIpaXEHUN, COAECPKAIINX pagUKaibl. JIeiCTBUS Hall CTENEHSIMH C
JeMCTBUTENBHBIMU MOKa3aTesiMu. O000IIeHUE TOHATHS CTETIEHHU. T0XK/1eCTBEHHbIE
npeoOpa30BaHMsl CTETICHEH C IEHCTBUTEIbHBIMU MTOKA3aTeIISIMH.
Tema 6.3. Oynxwm Y = Q/; x Coneprxanue yueOHOro MaTepuasa § § 1-2
. Onpenenenue GyHKINHU, TpadUKH U CBOHCTBA (DYHKIHMA.
CBOWCTBA U IpauKu.
Tema 6.4. CrenenHble QYHKINHU, UX Copepxanue yueOHOro MmaTrepmuasa 1-2
CBOMCTBA, rpauKH. Omnpenenenue cteneHHON (QYyHKIUH, TpadUKu U CBOMCTBA cTeneHHbIX GyHkuil. [loctpoenue
rpa¢ukoB creneHHbIX GyHKUn. CteneHHas QyHKIMS ¢ HATypaJIbHBIM IIOKa3aTeseM, ee
CBOICTBa U rpaduK.
Tema 6.5. Pemienue 3anau. Copaepxxanue yyeOHOIro MaTepmuasa 1-2
Pemenne nppanoHanbHBIX ypaBHEHUN. Pemenne npukiaaHbIx 3a1a4.
Tema 6.6. KoutponpHas pabota Neb Copaepxxanue y4eOHOro MaTepuasa 1-2
«CTeneHn U KOpHW». KontpomnsHoit padota Ne6 no Teme «CTeneHn u KOpHU.
Tema 6.7. Iloka3zarenbHas GyHKIUSA Copaepxxanue yueOHOro MmaTepuasa 1-2
ee CBOMCTBA U rpaduk. [ToxazarenbHast pyHKIMS (IKCIIOHEHTA), ee cBoiicTBa U rpaduk. [loctpoenue rpadukos
NoKa3aTeIbHbIX (DYHKIMH, CXOJCTBO M pa3iuyKe CBOWCTB rpaduKoB.
Tema 6.8. IlokazarenbHble Conep:xaHue yuedOHOT0 MaTepHaja 1-2

YPaBHEHHS.

OmnpezneneHue NOKa3aTeIbHOTO YpaBHEHHs, CIOCOOBI PELICHNS TOKa3aTeIbHBIX YPaBHEHUH.
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Tema 6.9. [loka3aTenbHble Copaepxxanue yueOHOIro MaTepuasa 1-2
HEpaBEHCTBA. OnpezneneHue NoKa3aTeabHOIO HEPABEHCTBA, CIIOCOObI PEeILIEHHs] T0Ka3aTeIbHbIX HEPABEHCTB.
Tema 6.10. Pemenue 3anau. Coneprxkanue y4eOHOro MaTepmuasa 1-2
Pemrenne nmokaszarebHBIX YpaBHEHUH U HEPABEHCTB PA3JIMYHBIMU CIIOCOOAMH .
Tema 6.11. KonrponbsHast pabota Ne7 | Conep:kaHue y4eGHOro MaTepuaa 1-2
«IToka3zatenbHast QyHKIHS. KonrtponsHoii padota Ne7 no treme «IlokazarenbHas GyHKIMD.
Tema 6.12. [Tonstue norapudma. Copnepixanue y4eOHOro MaTepuasa 1-2
Jlorapudm uymncna. OcHOBHOE JIOTapu(MUIECKOE TOKIAECTBO.
Tema 6.13. Jlorapudmuyeckast Copepxxanue yueOHOIo MaTepuasa 1-2
¢byHKIMS, ee CBOicTBa U rpaduk. Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U rpaduK .
Tema 6.14. CoiicTBa orapupMos. Copaepxxanue ydyeOHOro MaTepuasa 1-2
Jlorapugm npousBeeHNs, YaCTHOT'0, CTENEHU; IepeX0/1 K HOBOMY OCHOBaHMIO. JleCATUUHBIN
Y HaTYpaJIbHBIN JJorapu@mpl, YUCIIO €.
Tema 6.15.Pemenue 3anau. Copepxanue yueOHOro MmaTepuasa
[TpeoOpa3oBaHus BEIpAKEHHIA, BKIFOYAIONINX apU(PMETUIESCKHIE OTIEPaInH, a TAKKe
OTIepallrIo BO3BEICHNUS B CTEIIEHb U Ollepaluio JorapudmupoBanus. HaxoxaeHue 3HaueHuit 1-2
Jorapudma mo Mporu3BOJILHOMY OCHOBaHUIO. [Iepexo/1 OT OHOTO OCHOBAHUS K IPYTOMY.
Brruucnenue u cpaBHeHue jgorapugmoB. Pemienue ynpaxxHeHHH Ha UCIIOIb30BaHUE CBOWCTB
J0Tapu(pMOB, TPUMEHEHUE KATBKYIISITOPOB TSI BEIYUCIICHHS JIOTapU(PMOB.
JlorapugmupoBaHue 1 MOTEHIIMPOBAHNE BBIPAKEHHH.
Tema 6.16.JIorapudgmuueckue Copaepxxanue y4eOHOro MaTepuasa 1-2
ypaBHEHHUS. Onpenenenue norapudmuyeckoro ypapHeHus. Croco0sl pereHuit JorapuGMuaeckux
ypaBHeHUH. Perienue norapuMuyeckux ypaBHEHUH pa3HbIMU CIOCOOAMH.
Tema 6.17. Jlorapugmuueckue Copaepxxanue yyeOHOIro MaTepmuasa 1-2
HEpaBEHCTBA. Onpenenenue norapupMUUECKOro HEpaBEHCTBA, CIIOCO0BI ero pemeHus. Pemenne
JOrapu(pMHUUECKUX HEPABEHCTB.
Tema 6.18. ludpepennupoBanue Coneprxanue y4eOHOro MaTepuasna 1-2

MO0Ka3aTeJIbHON M JOrapupMUIECKON

JuddepennmpoBanue nokazaTeabHON U JorapupMUUEcKOr (yHKITHA.
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(byHKIHH.
Tema 6.19. KontponsHast pabora Ne§ | Conep:kanue yueOHOro Marepuasia 1-2
«Jlorapudmuueckue ypaBHEHUS U KontponbHoii padota Ne§ mo teme «Jlorapudmuueckie ypaBHEHUS U HEPABEHCTBAY. 2
HEPaBEHCTBAY.
Paszpen 7.
Havaja maTeMmaTH4eckoro 14
anagu3a. UHTerpan u ero
NpUMeHeHHe.
Tema 7.1.1lepBooOpa3znas u Coaep:xanue yueOHOro MaTepuaJia
HEOIlpeIeJIEHHbIN UHTETpall. O3HakomiieHre oOyuaromuxcst ¢ (GopMamMM TeKyLell M IpOMEKYTOUHOW aTTecTaluH, 1.9
OCHOBHOW M JIONOJIHUTEIBHOW JIUTEPAaTypord IO KypCy JAWCUUIUIMHBI W TPOBEICHUE 5 B
MHCTPYKTaXa [0 TEXHUKE O€30IaCHOCTH.
[TepBooOpaznas. [leppooOpasHble 3nemMeHTapHbIX QyHKIMi. [IpaBuia BeruncieHus
nepBooOpa3HbIX. HeonpeneneHHbIl HHTETpall U €r0 CBOKCTBA.
Tema 7.2. Beiuucnenue Copaepixanue ydyeOHOIro MaTepuasa 1-2
HEOIPEEIEHHOr0 UHTErpasa. OcHoBHBIE (HOPMYIIBI HHTEIPUPOBAHUS, METO/1 HEMOCPEACTBEHHOI'O UHTETPUPOBAHMS 2
Tema 7.3. Onpenenennsiii unrerpan, | CoaepskaHue yueOHOro Matepuasia 1-2
dbopmyna HetoTona-JleitoHuma. [Tnomans kpuBoauHEeHHOM Tpaneunn. [lonarue 06 onpenenennom unrterpane. Gopmyna 2
Hrrotona - JleiiOnuna.
Tema 7.4. HaxoxxieHue miomaau Copaepxxanue yueOHOTro MaTepuasa 1-2
KPUBOJIMHENHOW Tpaneuny. OCHOBHBIE CITyyaH pacloyoKEHUs IIIOCKOIH (PUTypBl, aITOPUTM pellIeHHs 3ajauu Ha 2
BBIUMCJICHHE MJIOMIAHN.
Tema 7.5. Pemenue 3anau ¢ Copaepxxanue y4eOHOIro MaTepuasa 1-9
MPUMEHEHUEM UHTETPAJIOB. [Tpumeps! puMeHeHHsI UHTerpaia B pusuke u reomeTpuu. [IpumMeps! HCTIOIB30BaHUS 2
IIPOU3BOJHON Ul HaXO0XACHUS HaWIydIlero peleHus B IPUKIagHbIX 3aa1adax. Haxoxnenne
CKOPOCTH JIJIsl poliecca, 3aJaHHOro (hopMynnol min rpaduKoM.
Tema 7.6. Pemienue 3anau. Copepxxanue yueOHOIo MaTepuasia 1-2
Pemenue 3amau o teme «IlepBooOpasnas u uaTErpa». [I[pumMenenne naTerpana K 2
BBIYUCIICHUIO (PH3MUECKUX BEIMYUH U TUIOIIAICH.
Tema 7.7. KourponbHas pabota Ne9 | Conep:kanue yueOHOro Mmarepuasa 1-2
«HMHTerpan u ero NpUMEHEHHUE. KontponbHoii padota Ne9 no Teme «MHTErpan u ero npuMeHEeHUE». 2

18




1 2 3 4

Paznea 8.

I'eomeTpusi. Koopaumuarel u 14

BEKTOPBI

Tema 8.1. Bextopsl B npoctpanctBe. | Coaep:kaHue y4eOHOr0 MaTepuajia
OsznakomiieHne oOyuarommxcsi ¢ (opMamMM TEKyIEH © MPOMEXKYTOUYHOW aTTEeCTallHH, 1.9
OCHOBHOM U [IONOJHUTEIbHON JMTEPAaTypod IO Kypcy IUCHMIUIMHBI U IPOBEACHUE 9 a
MHCTPYKTaXa [0 TEXHUKE O€30IaCHOCTH.
BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Cl10KEHHE BEKTOPOB U YMHOKEHHE
BeKTopa Ha yncio. KominHeapHble BEKTOPBI.

Tema 8.2. Kommianapusie BekTopel. | ConepikaHue y4eOHOro MaTepuasa 1-9
Konnuneapuslie BekTophl. PazinoxkeHne BeKTOpa Mo JBYM HEKOJIMHEAPHBIM BEKTOPAM. 5
Komiutanapabie BEKTOpBI. PasiioxkeHnue no TpeM HeKOMILIaHapHbIM BekTopam. [IpaBuiio
napajjesenunesa.

Tema 8.3. KoopanHaTel TOUuku u Copepxanue yuyeOHOIro MaTepuasa

KOOP/AMHATBI BEKTOpA. KoopauHnats! 1 BekTOpHI. J[ekapToBbl KOOPAWHATHI B IPOCTpaHCcTBe. DOpMyIia pacCTOSHUS 1-2
MEXy IByMsl ToukaMu. Popmyna paccmosiHus om mouku 0o naockocmu. 1Ipoexust BeKkTopa 2
Ha ocb. KoopnHaThl BEKTOPA, CBSA3b MEXKIY KOOPIMHATAMHU BEKTOPA U KOOPIAUHATAMU TOYEK.
JlelicTBUA ¢ BEKTOpaMH, 3aJaHHBIMU KOOPJAMHATAMH.

Tema 8.4. Cxansgpuoe npoussenenue | CoaepkaHue y4eOHOro Marepuasa 1-9

BEKTOPOB. VYron mexay Bekropamu. CkansipHOe Ipou3BeieHne BeKTopoB. DopmMyiia s BBIYUCICHUS 2
YIJI0B MEXAY NPSIMBIMU U TUIOCKOCTSIMM B ITpOCTpaHcTBE. BekTopHOE ypaBHEHUE NpSIMOH U
10CcKOCTH. Vcriosib30BaHNE BEKTOPOB ITPH I0OKA3aTENbCTBE TEOPEM CTEPEOMETPHH.

Tema 8.5. JIBrxenus. Copaepxxanue y4eOHOro MaTepuasa 1-2
Ionsmue o cummempuu 6 NpocmMpancmee (YeHmpalbHas, 0cesas, 3ePKalbHAs). 2
ITapayenbHBbIN EpeHoc.

Tema 8.6. Pemienue 3anau. Copaepxxanue yyeOHOIro MaTepmuasa 1-2
Pemenue 3anau no reme «KoopArHATHI U BEKTOPBI». Vcronb30BaHNe KOOPAMHAT U BEKTOPOB 2
IpY PEUICHUH MaTeMaTUYeCKUX U MPHUKJIAIHBIX 3a7a4.

Tema 8.7. KourponbHas padora Nel0 | Conep:kanue yueOHOro marepuasia 1-2

«KoopauHaTel 1 BEKTOPBI». KonTtponsHoit padota Nel0 no teme «KoopauHAThI U BEKTOPBD». 5
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Paznea 9.
I'eomerpusi. MHOrOrpaHHHMKH. 28
Tema 9.1. IlonsTie MHOrorpannuka. | CoaepskaHue yueOHOro MatepuaJia
[Tpusma. O3zHakomiieHre oOyuaromuxcst ¢ (GopMamMM TEKyLel M IPOMEKYTOUHOW aTTecTaluH,
OCHOBHOW M JOIOJHUTEIBHOW JIMTEPATypoOd IO KypCcy MJUCUUIUIMHBI U IIPOBEJICHHE
MHCTPYKTaXa [0 TEXHUKE O€30I1aCHOCTH. 1-2
MHuororpannuku. Bepiunsl, pedpa, rpaHu MHOTOrpaHHuKa. Paseepmka. Muozozpannvle 2
yenvl. Boinyxnvie muozoepannuxu. Teopema Dinepa. Ilpusma, ee ocHoBaHus1, 00KOBbIE pedpa,
BbICOTa, OOKOBasi NOBEPXHOCTh. [IpsiMas u HaknoHHas npusma. [IpaBuiibHas npusma.
[Tapannenenunen. Ky6. Permenue THIIOBBIX 33a/1a4 Ha BBIYMCIIEHHUE L1011 IOBEPXHOCTH
TPU3MBI.
Tema 9.2. [Tupamuna. Copnepixanue y4eOHOTro MaTepuasa 1-2
[Tupamua, ee ocHoBaHUE, OOKOBbIE pedpa, BbICOTa, OOKOBAsI IOBEPXHOCTb. TpeyronbHast 2
nupamua. [IpaBuiibHas nupaMua. Y ceuyeHHas nupamMua.
Tema 9.3. IIpaBuiibHBIC Conep:xanue yueOHOro MaTepuaJia 1-9
MHOT'OTPaHHUKH. Ceuenus mHororpanHukoB. IToctpoenne ceuennii. [IpencraBienne o mpaBuIIbHbBIX 2
MHOTOTpaHHMKaX (TeTpa’ap, Ky0, OKTasap, AoAeKa’ap U ukocaszp). Cummerpus B Kyoe, B
napajuleJIenunesie, B IpU3Me U MUpamue.
Tema 9.4. KontponbpHas pabota Copaepxxanue yueOHOro MaTepuasa 1-2
Nel1«MHOrOrpaHHUKW. KonrtponsHoii padota Nell mo Teme «MHOTrorpaHHUKN. 2
Tema 9.5. [lununap. Copaepxxanue yyeOHOIro MaTepmuasa 1-9
Tena u moBepxHoCTH BpameHus. [{unuuap u konyc. OcHOBaHUE, BBICOTA, OOKOBAs 2
MOBEPXHOCTH, 00pa3zymomas, pazseptka. Ocesvie ceueHus u ceuenus, napaiieibHble
OCHOBAHUIO.
Tema 9.6. Konyc. Copaepxxanue yueOHOro MmaTepuasa 1_2
Konyc. Yceuennslit konyc. OcHoBaHMe, BbICOTa, O0KOBasi IOBEPXHOCTh, 00pa3yroias, 2
pasBepTka. dniunc, cunepbona, napabona kak cevenus konyca. Llununopuueckue u
KOHUYECKUe NOGEePXHOCMU.
Tema 9.7. Cdepa u map. Copepxxanue y4yeOHOro MmarepuaJia 1_2
[Tap u cdepa, nx ceuenus. Kacarenbnas miockocts k cepe. Chepa, snucanuas 6 5

MHO202PAHHUK, cghepa, ONUCAHHAS OKOJIO MHO202pAHHUKA. Y paBHEHHS CEPbI U NIOCKOCHU.
Bsanmuoe pacnionoxenue cepsl 1 minockoctu. [lnonians nosepxHoctu cdepsl, mapa.
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Tema 9.8. Pemienue 3anau. Copaepxxanue yueOHOIro MaTepuasa
CBoICTBO OMCCEKTPUCHI YIila TPEYrobHUKA. Pemienue TpeyroapHUKOB. Beruucienue 1-2
OuCCeKTpuUC, MEIMaH, BBICOT, PaInyCOB BIIMCAHHON M ONIMCAHHOM OKpPYKHOCTEH. POpMyJIbl 2
IUIOINAAM TPEyrojabHUKa: popmyiia I'epoHa, BeIpakeHuUe 101 TPEYTOJIbHUKA Yepes3
paauyc BIMCAHHOW M ONIMCAHHOM OKPYXXKHOCTEH. Penenre TunoBsIx 3a1a4.
Tema 9.9. KourponbHas pabota Coaep:xxanue yueOHOro MaTepuaJia 1-2
Nel2«Iununap, KoHyC, apH». KonTponbHoit padora Nel2 no teme «lununap, koHyc, map. 2
Tema 9.10. O6béM npsimoyrosnbHoro | ComepikaHue y4eOHOro MaTepuasa
napajuiefienumnena, npsaMoi npusmsl, | OObEeMbI TeJ U IJIOWAAHN UX MOBEPXHOCTEH. [lonamue 06 ob6veme mena. Omuoutenue 00vemos 1-2
LHWIMHIpA. n0000OHbIX me. BeIYUCICHHE YTIIOB ¢ BEPIIUHON BHYTPU M BHE KPYTa, yIiia MEXIy XOpJIoU U 2
KacaTenabHOH. Teopema o Mpou3BeeHUN OTPE3KOB Xop. Teopema o KacaTelIbHOM U CEeKyILEeH.
Teopema 0 cyMMe KBaJIpaTOB CTOPOH U JUaroHajiel napasuieaorpaMma.
Tema 9.11. O6bEM HaKITOHHOU Coaep:xanue yueOHOro MaTepuaJia 1_9
MIPU3MBI, TUPAMUIBI U KOHYCA. Dopmyiel 00beMa MUpaMuIbl 1 KoHyca. DopMyIIbl TUIOMAAN TOBEPXHOCTEH IUIMHIPA U 2
KoHyca. HTerpanbHas ¢popmysa oObema: BbIYMCIEHHE 00bEMOB TEJI MO TUIOIAASIM €ro
MapaJuleIbHbIX CEYEHUN.
Tema 9.12. O6véM mapa u niomans | Coxep:kanne y4edGHOro MaTepuasia 1-2
cdepsl. [Togobue Ten. ®dopmysl 00beMa mapa u miomaan cgepbl. OObEM MapoBOro CErMEHTa, MAapPOBOTO CIIOS, 2
cektopa. Ilogo6ue Ten.
Tema 9.13. Pemienue 3amau. Conep:xanue yueOHOro MaTepuaJia
Brincannsle U onvcaHHble MHOTOYTOJILHUKU. CBOWCTBA U MPU3HAKU BIIUCAHHBIX M OMMCAHHBIX
YeThIPEXyTOJILHUKOB. [ eoMeTprueckue MecTa ToueK. Pemenne 3a1ad ¢ moMOIIbIo 1-2
reOMEeTPUUECKUX MPeoOpa3oBaHuil U reOMETpUUECKUX MecT. Teopema Hegvl u meopema 2
Menenas. dnnunc, eunepbona, napabona Kak 2eomempuieckue mecma mouyex.
Hepaspewumocmsv knaccuueckux 3aoau na nocmpoenue. Keiic — craaun «Pemienne TUIIOBBIX
3a]1a4 Ha BBIUMCJICHHE TUIonaied 1 00BbEMOBY.
Tema 9.14. KonTtposbHas pabora Copaepxxanue y4eOHOro MaTepuasa 1-2
Nel3 «O0BEMBI TEMN. KonrtponsHoii padota Nel3 mo teme «O0BEMBI TEI». 2
Paznea 10.
YucsoBble 1 OyKBEeHHbIE 10

BBIPAXKCHMUA. KoMiuiekcHble yncia.
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Tema 10.1. KomiuiekcHsble uncna u Copaepxxanue yueOHOIro MaTepuasa
apupMeTHYeCcKre onepanuy Ha O3zHakomiieHre oOyuaromuxcsi ¢ (opMamMM TeKyLel M IPOMEKYTOUHOW aTTecTaluH,
HUMH. OCHOBHOI U JIONOJHUTEIBHOM JMUTEpaTypodl MO Kypcy [AWUCLUUIUIMHBI M IIPOBEICHHE
WHCTPYKTaXKa MO TEXHUKE OC30IMaCHOCTH. 1-2
KommekcHsble uncina. ['eomerpuyeckas HHTEpIpeTaLns KOMIJIEKCHBIX YHUCEIL.
JleiicTBUTENBHAS U MHUMAsl YacTb, MOAYJIb U @pPT'yMEHT KOMIIJIEKCHOTO YHMCIIA.
Anrebpanueckasi U TPUTOHOMETpUYecKast (POPMBbI 3aIIMCH KOMIUIEKCHBIX YUCE].
Apudmerndeckne 1eHCTBHS HAJ KOMIUIEKCHBIMU YMCIIaMHU B pa3HBIX (OpMax 3arucH.
KoMmiekcHO conpsiKeHHbIE YHca.
Tema 10.2. KommiekcHbie yncna. Copepxxanue yuyeOHOIro MaTepuasa 1-2
Tpuronomerpudeckas popma 3anucu KOMIIJIEKCHBIX YHucel. ApudMeTHuecKkue 1eicTBUs Hall
KOMIIIEKCHBIMHU YUCIIAMH B pa3HbIX (hopMax 3aIucH.
Tema 10.3. KommuiekcHbie yncna u Coaep:xanue yueOHOro MaTepuaJia 1-2
KBaJ/IpaTHbIC YpaBHEHMUSI. Pemenue kBagpaTHBIX ypaBHEHUI C OTPULIATEIIBHBIM TUCKPUMUHAHTOM.
Tema 10.4. Bo3senenue Conep:xanue yueOHOro MaTepuaJia 1-2
KOMIUIEKCHOTO YHCJIA B CTETIEHb. Boseedenue 6 namypanvuyio cmenens (popmyna Myaepa). Ocrnosnas meopema anceopul.
N3Bnieuenne KkopHen U3
KOMIIJIEKCHOT'O YHUCIIA.
Tema 10.5. KonrponbHas pabora Copepxanue yueOHOro Mmarepmuasa 1-2
Nel4 «KomrekcHble ynciay. KonTponbHoit padora Nel4 no reme «KommiekcHble ynciay.
Paszpen 11.
JIeMeHTbI KOMOMHATOPHUKH,
CTATHCTHKHU U TEOPUH
BeposTHOCTeil. OCHOBHbIE NOHATHS
KOMOUHATOPUKH.
Tema 11.1. OcHOBHBIE IOHATHSA Copaepxanue yueOHOIro MaTepuasa
KOMOMHATOPUKH. OznakomieHue oOyyaronuxca ¢ (opMaMu TeKylled W MPOMEXYTOUYHOM aTTecTaluu, 1_9

OCHOBHOM UM JOIOJHUTEIIBHOW JIMTEPATypoOd IO KypCcy MJUCLUUIUIMHBI U IIPOBEICHUE
MHCTPYKTaXKa M0 TEXHUKE OE30MaCHOCTH.

[ToouepenHbIit U OTHOBPEMEHHBIM BEIOOP HECKOIBKUX AJIEMEHTOB U3 KOHEYHOTO MHOKECTBA.
@DopmyIia 4nciIa NepecTaHOBOK, COUETAHUH, pa3MeleHH. Pemenne KoMOMHATOPHBIX 3ajay.
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®opmyna 6unoma Hetotona. ColicTBa OMHOMHUATBHBIX KO3 GHUIIMEHTOB. TpeyroabHUK
[Tackaus.
Tema 11.2. Pemenue 3anau. Copaepxxanue yueOHOIro MaTepuasa 1-2
Pemenrne KOMOMHATOPHBIX 3a/1a4 . 2
Pa3zpen 12.
DJieMeHTbl KOMOMHATOPHUKH,
CTATHCTHKH U TEOPHH 6
BeposiTHOCTel. OCHOBHbBIE IOHATHS
TeOPHUHU BEPOSITHOCTEIN.
Tema 12.1. OcHOBHbBIE IOHATHS Copepxanue yuyeOHOIro MaTepuasa
TEOPUH BEPOATHOCTEH. OsznakomieHue oOyyarommxcsa ¢ (opMaMu TEKylled W MPOMEXYTOYHOH arTecTaluu,
OCHOBHOW M JIONOJIHUTEIBHOW JIUTEPAaTypord IO KypCy HAUCUUIUIMHBI W MPOBEICHUE
MHCTPYKTaXka [0 TEXHUKE OE30IMaCHOCTH.
DneMeHTapHbIe U CI0XKHbIE COOBITUS. PaccMoTpeHue ciyyaeB U BEPOSTHOCTh CyMMBI 1-2
HECOBMECTHBIX COOBITHH, BEPOSITHOCTH MPOTUBOIIOJIOKHOTO COOBITUA. [loHamue o 2
He3asucumocmu coovimuii. Bepoamuocms u cmamucmuieckas 4acmoma HacmynieHus
cobvimus. Knaccuueckasi BEpOSITHOCTHAsI cXeMa JIJIsl paBHOBO3MOXKHBIX UCIIbITaHUi. [IpaBuio
TEOMETPUUYECKUX BEPOATHOCTEN. Mcnoap30BaHNE KOMIIBIOTEPHBIX TEXHOIOTUH ISl CO3JaHUS
0a3bl naHHbIX. BepositTHOoCcTHAs cxeMa bepHysuin, Teopema bepHyiin, MoHATHE MHOTOIPaHHUK
pacnpeneseHusl.
Tema 12.2. DnemeHTHI Copaepxxanue yyeOHOIro MaTepmuasa 1-2
MaTeMaTHYeCKON CTaTUCTUKU. TabnuuHoe u rpaduueckoe NpeAcTaBleHue JaHHbIX. Yucnogvle xapakmepucmuku psioos 2
OaHHbBIX.
Tema 12.3. Pemrenne 3anau. Copaepxxanue y4eOHOro MaTepuasa 1-2
Pemenue 3amau 2
Paznea 13. 10
YpaBHeHHsI U HEPABEHCTBA.
Tema 13.1. O6uue meroas! pemieHus | Copep:kanue y4edHOro MaTepuaia 1_92
YpaBHEHUU. O3HakomiieHue oOydJaromuxcsi ¢ (opmMaMu TeKymed H MPOMEKYTOYHOW aTTeCTalluH, 5

OCHOBHOM UM JOIOJHUTEIIBHOW JIMTEPATypoOd IO KypCcy MJUCLUUIUIMHBI U IIPOBEICHUE
MHCTPYKTaXa M0 TEXHUKE O€30MaCHOCTH.
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Pemienune panuoHaibHBIX, TOKa3aTEIbHBIX, JIOTAPU(YMUIECKUX U TPUTOHOMETPUIECKUX
YPaBHEHHUI U HEPABEHCTB. PelleHne uppauoHaabHbIX YPABHEHUN U HEPABEHCMS.
PaBHOCHIIBHOCTD ypaBHEeHHIA. Vcrionb30BaHe CBOMCTB U rpauKoOB (PYHKUUH MPH PEIICHUH
YpaBHEHUH.

Tema 13.2. O61mue MeTo1bl pelIeHUs

HCPaBCHCTB.

Conep:xanue yueOHOro MaTepuaJia

Jloka3zatenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(PMETUUECKOM U CPEeTHEM
TEOMETPHYSCKOM JIBYX Uncell. Pelenne paroHanbHbIX, TOKA3aTeIbHBIX, JOrapu(pMHIECKUX
U TPUTOHOMETPUYECKUX HEPABEHCTB. PelieHre nppaluroHalbHbIX HEPABEHCTB.
PaBHOCHIIBHOCTD HEPABEHCTB.

Tema 13.3. Peuienue ypaBHeHu# u
HEPaBEHCTB.

Coaep:xxanue yueOHOro MaTepuaJia

Hcnonp3oBanne CBOMCTB U IrpaUKoB (PYHKUMN IPU PELLICHUU YPaBHEHUI U HEPABEHCTB.
Merton untepBaoB. M300paxxeHue Ha KOOPIMHATHOM IIIOCKOCTH MHOXKECTBA PEILICHU
YPAaBHEHUI U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX cUCTeM. Pemienue ypaBHEHUN U
HEPaBEHCTB C MOAYJIEM, PaCKpbIBasi MOAYJb 10 ONPEAEICHUIO, TpaQUeCcKU U UCIOIb3Ys
CBOICcTBa (PYyHKIIMI BXOJSAIINX B BhIpakeHUe. Pelienrie ypaBHEeHUH U HEPABEHCTB C IBYMs
IIEPEMEHHBIMH.

Tema 13.4. CucteMbl ypaBHEHUI.
3ajjauy C mapaMeTpaMH.

Conep:xxanue yueOHOro MaTepuaJia

OcHOBHBIE IPUEMBI PEIICHUS CUCTEM YPaBHEHHI: MOACTaHOBKA, arebpandecKkoe CI0KeHHe,
BBCJICHHEC HOBBIX TICPECMCHHBIX. PaBHocHiIbHOCTE ypaBHeHI/H\/JI, HCPaBCHCTB, CUCTCM. Pemenue
CUCTEM YpaBHEHHUI C IBYMs HEU3BECTHBIMHU (IIpOCTeiIne TUMbl). Pemenue cucrem
HEPABEHCTB C OJJHOM MMEPEMEHHOM.

Tema 13.5. Pemienue 3amay.

Coaep:xanue yueOHOro MaTepuaJia
HpI/IMeHeHI/Ie MaTEMAaTUYCCKHUX METOJ0B AJId PCIICHUA COACPIKATCIIBHBIX 3a1a4 U3 Pa3JIMYHBIX
obnacrteii HayKu U npakTuku. VHTepripeTanus pe3ynpTaTa, y4eT peaabHbIX OTPaHUYCHHI.

Pazpgen 14.
YucsoBbie 1 OyKBEHHbIE
Bblpa)KeHI/[Sl. MHOFO‘IJICH]JI.

11

Tema 14.1. MHOTrOWIEHEI OT OTHOU
[IEPEMEHHOM.

Conep:xanue yueOHOro MaTepuaia

O3znakomiieHre oOyuarommxcsi ¢ (opMamMM TEKyIlell M TIpOMEXKYTOUHOW aTTecTaluH,
OCHOBHOM UM JOIOJHUTEIIBHOW JIMTEPATypoOd IO KypCcy MJUCLUUIUIMHBI U IIPOBEICHHE
MHCTPYKTaXa [0 TEXHUKE O€30IaCHOCTH.

MHoOrousaeHs! OT OJJHOM NEPEMEHHOU. JIeIMMOCTh MHOIOUYJIEHOB. J{eJIeHue MHOTOWIEHOB C
ocTaTKoM. PanyoHanpHble KOpHH MHOTOWIEHOB € 11eJbIMU K03 punmentamu. Cxema
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1 2 3 4

T'opnepa. Teopema be3y. Uncno kopaeit MHOrowieHa. @opMyIibl COKPALLIEHHOTO YMHOXEHHUS

JUIs cTapmux creneHeil. bunom HeroTtoHa.
Tema 14.2. MHOrouseHs! OT Copaepxxanue yueOHOIro MaTepuasa 1-2
HECKOJIbKUX NEPEMEHHBIX. Mnozcounenvl om HeCKONbKUX NEPEMEHHBIX, CUMMemMpUuiecKue MHO20uieHbl. MHOTOUJIEHbI OT 2

JIBYX IEPEMEHHBIX.
Tema 14.3. YpaBHEeHUs BBICIINX Coaep:xxanue yueOHOro MaTepuaJia 1-2
CTEIIEHEN. Pemienne ypaBHEeHUH BBICIIMX CTEIIEHEW: METOJIOM Pa3JIOKEHUS HA MHOXKHUTENIN U METOA0OM 2

BBEJICHUsI HOBOH NepeMEHHON; METO/1 pellIeHHs] BO3BPATHBIX YPaBHEHHH.
Tema 14.4. O600menne u Copepxanue yuyeOHOro MaTepuasa 1-2
cucTeMaTh3alys 3HaHUH. O6o06uenue u cucremarusanus 3Hanuil. [lonsenenue utoros 3a |l cemectp. 2
Tema 14.5. O600mienue u Copnepixanue y4eOHOTro MaTepuasa 1-2
CUCTEMaTHU3aIMs 3HAHUM. O06o6menne u cucreMarusanus 3Hanuid. [logsenenne ntoros 3a Il cemectp. 3

Bcero: 237
[IpomexyTrouHas aTTectanus B popme dK3aMeHa 14

‘ Hroro: 251

JI1 XapakTepUCTUKH YPOBHS OCBOCHMs yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIOIUe 0003HAYEeHNU:

1. — o3HakoMUTENBHBIHN (Y3HaBaHUE paHee U3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE IEATEILHOCTH 110 00pa31y, MHCTPYKIIUHN WM MOJI PyKOBOJICTBOM);

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBITTOJTHEHHE JICATEIILHOCTH, PEIIeHIE TPOOJIEMHBIX 3a7adq).
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3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBI YYEBHOM JUCITATLIAHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Y4eOHast TUCIUIUINHA peaTn3yeTcs B yueOHOM KaOMHETe MAaTEeMaTUKH.

O06opynoBaHue yueOHOT0o KabuHeTa:

— II0CaJI0YHbIE MECTA 10 KOJIMYECTBY 00YyUaroIIUXCs;
— pabouee MeCTO IpenoaaBaTes;
— METOJIMYECKHE MaTepHallbl 10 AUCHHUILINHE;

Texnuueckue cpeiacTBa oO0yyeHHs paboyero Mecrta IpenojaBaTelii:  KOMIIBIOTEPHOE
000pyIOBaHUE, KOTOPOE JOJDKHO COOTBETCTBOBAaTh COBPEMEHHBIM TpeOOBaHMAM O€30MacHOCTH U
HaAEKHOCTH, MPEeIycMaTpuBaTh BO3ZMOXKHOCTh MHOTO(YHKIIMOHATIBHOIO HCIOIb30BaHUS KaOMHETa, C
[ENBI0 U3YYEHHsS] COOTBETCTBYIOIICH IUCHMIUIMHBI, MYJIbTHMEAHIHOE 000OpyaoBaHUE (IIPOEKTOP H
MPOEKIIMOHHBIN PKpaH WK UHTEPaKTUBHAS J0CKa), TOKAJIbHAs CETh C BBIXOJOM B Internet.

HaumeHoBanue coenuagbHOrO TIOMEIICHHUS: TIOMEIIEHHE JUIS CaMOCTOSITEIbHOW pPaboTHI,
UYuranpHeli 3a1. OcHALIEHHOCTh: pabodee MecTo, KOMIbIOTEP (HOYTOYK) C IOCTYIIOM K ceTu «HTepHeT»
u OUOC.

HaumeHoBaHue crenanbHOTO MOMEIICHUS: yueOHasi ayAUTOPUS IS TPOBEACHUS MPAKTUYECKUX
3aHSATUHA, TPYNNOBBIX KOHCYJIbTALMM, WHIUBUIYaIbHBIX KOHCYJbTAIlMM, TEKYIIEro KOHTPOJI,
MIPOMEXYTOUHOM aTTecTtanuu, YdeOHas ayAUTOpPHUM, OCHAIIEHHbIE OOOpYJOBaHHWEM U TEXHUYECKHUMHU
cpeactBamMu  oOydeHus. OcHameHHOCTh: KommiekT ydeOHOH Mebenn, HOYTOYK, TNPOEKIMOHHOE
o0opynoBaHue (MyJIbTUMETUINHBINA TPOEKTOP U IKPaH).

IlepevyeHb JTHIIEH3NOHHOIO M CBOOOHO PACIIPOCTPAHSEMOI0 MPOrPAMMHOI0 00ecredeHHs :

Microsoft Office 2010 Professional Plus (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepaucsl 2M1OC OpUIIC

IIpu u3yvyeHun IMCHUILIUHBI B (popMaTe 3J1eKTPOHHOT0 00y4yeHus ¢ ucnoan3dosanuem 10T

HeorpanuuenHass BO3MOXXHOCTb JlocTyna oOyuatomierocss k OMOC u3 m060it TOUKH, B KOTOPO
uMeeTcsl JOCTyNl K HH(POpPMalMOHHO-TEJIEKOMMYHUKAallMOHHOW cetu "WHTepHer" (nmamee - ceThb
"NHTepHeT"), Kak Ha TEPPUTOPUU OpPTaHU3ALMH, TaK U BHE €e.

Hoctyn x cuctemam BuacokoHdpepeHicssazu DNOC (MmoOunbHas U ASKCTOMHAS BEPCHH WITU K€
BEO-KJIMEHT).

3.2. UupopmannoHHOe o0ecniedeHre peajn3anuu NPOrpaMmbl
Jns peanuzauuu mporpamMmbl OMOIMOTEUHBIN (DOHI 00pa30BaTENbHON OpraHU3alluu JI0JIKEH
UMETb MeYaTHbIe U/WIH 3JIEKTPOHHBIE 00pa3oBaTebHble U MH(POPMAIIMOHHBIE PECYPCHI, PEKOMEHAYyeMble
JUIS CTIOJIb30BAaHUS B 00pa30BaTEeIbHOM IMPOIIECCE.
ITepeyennb pexoMeHayeMbIX y4eOHBIX M3AaHUH, JONOJHUTEIbHON JuTepaTtypbl UHTEpHeT-
pecypcoB, 6a3bl JaHHBIX 0U0JAMOTEe4YHOr0 oH/A:
OcHOBHBIC HCTOYHHMKH:

1. bammakoB M.M. OY/1.04 Marematuka: yuyeOHUK [DnekTpoHHbI pecypce] / M.U.bammakoB. —
Mockga.: KnoPyc,2017. — 394 c. - Pexxum gocryma: https://www.book/ru/book/919991
JonosTHUTE/IbHbIEe HCTOYHHMKM (/151 BBIIIOJTHEHUSI BHEAYJUTOPHOM CAMOCTOSITE/IbHON paboThI):

2. AnexcanznpoB A.Jl. OV].04 Marematuka: anrebpa W Hayajla MaTEeMaTUYECKOTO aHAJIM3aA.
I'eomerpus. 10-11 ximacesl: yue6.as oOmmeoOpasoBar. Opranuzaiuii: 6a30BbIid U yriyOsl. ypoBHHU /
AJ1. Anekcannpos, A.JI. Bepuep, B.U. Peokuk. — 3-e uzn. — M.: Ilpocemienne,2018. — 255 c.

3. Mopakosuy A.I'. Anre6pa u Hayanma maremarudyeckoro ananmsza 11 kmacc. B aByx wactsax. Y. 2.
3agayHuK 00mIE00pa3oBaTeNbHBIX OpraHu3anuii (0a3oBblid u yrayonenHeld ypoBHH) [A.T.
Mopakosud u ap.] nox pen. A.I'. Mopakosuua. —4-¢ uza.,crep. — M.: Muemo3una,2016. — 264c.
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https://www.book/ru/book/919991

Iepuoguyeckue u3xaHus:
Hayka u xu3Hb

Ilepedyenb npodeccuoHaIBLHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
1. Dnekrponnas wuHpopmanmonHas oOpaszoBarenbHas cpena OpHUIIC. - Pexum pocryna:

http://mindload.ru/

2. CIIC «KoncynbranT [lnrocy - Pexxum pocrymna: http://www.consultant.ru/

3. Hayunas snextponnas 6ubmuorexa eLIBRARY.RU- Pexxum nocryna: https://elibrary.ru/

4. DBC Y4eOHO-METOIUYECKOro IIEHTpa Mo 00pa30oBaHHUIO Ha KEJIEe3HOIO0pOKkHOM TpaHcmopre (Db
YMII XK/T) - Peskum mocryma:  https://umczdt.ru/

5. OBC m3parensctBa «Jlanb»- Pesxkxum mocryma: http://e.Lanbook.com

6. DbC BOOK.RU- Pexxum mocryma: https://www.book.ru/

7. DBC «Opaiit» - Pexxum poctyma: https://urait.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMSI YUEBHOM JUCIHUIIJINHBI
KouTponb 1 oneHka pe3yabTaTOB OCBOCHMS JUCLUHUIUIMHBI OCYLIECTBIISECTCS IMPENOJaBaTeIeM B
Mpoliecce MPOBEJCHUS AYAUTOPHBIX 3aHATUNA. TEeKyIIMil KOHTPOJIb: BBIMOJHEHBI Ha MOJOXKHUTEIbHYIO
OLICHKY BCE€ KOHTPOJbHBIE pPa0OThHI, BHIIOJHEHBl TEMATUYECKHME BHEAYIUTOPHBIE CAMOCTOATEIbHBIC
paboteL. [TpoMexxyTouHas aTTectanus B GopMe MUCEMEHHOTO dK3aMEHa.

PesyabTarsl
00y4eHMsI: yMeHMS,

DopMBbI U METO/IbI
KOHTPOJIS ¥

3HAHHS, 00IIHE U Iloka3aTeu OLEHKH pe3yJibTaTa OLICHKU
npodgeccuoHaIbHbIE pe3yJabTaToB
KOMIIETeHIIUH o0yueHust
YMeTh:

V1. BeinonHsATh
apudmernyeckue
NEUCTBUS, coUeTast
YCTHBIC U TUCbMEHHBIE
MIPUEMBI, IPUMEHEHHE
BBIYMCIIUTEIIbHBIX
YCTPOMCTB; HAXOAUTh
3HAYECHUS KOPHS
HaTypaJbHOM CTEIEHHU,
CTEIIEHU C
palroOHaIbHBIM
MOKa3aTesieM,
norapudma, UCIONIb3Ys
Mpu HE0OXOIUMOCTH
BBIYUCIIUTEIIbHbBIC
YCTPOWCTBA;
M0JIb30BATHCS OLIEHKOU
Y IPUKHJIKOU ITPU
MPaKTUYECKUX
pacyeTrax.

- BBIYHCIITH 3HAUYEHHUSI TPUTOHOMETPHUUECKUX
GyHKIUH ¢ 3aJaHHON CTENEHBIO TOYHOCTH,

- mpeoOpa3oBBIBATH TPUTOHOMETPHYECKUE
BBIPKCHUS, UCIIONIB3YST ~ TPUTOHOMETPUYECKHUE
(hopMyIbl;

- CTpOUTH TpaduKu TPUTOHOMETPUUYECKUX (PYHKIUN
U Ha HUX WUTIOCTPUPOBATH CBOMCTBA (DyHKIIMIA;

- TNPUMEHATh TEOMETPHYECKHE MpeoOpa3OBaHUS
(cnBur u nedopmaluio) mpu NOCTPOSHUH TPa(UKOB;

- pemaTh TPUTOHOMETPHUYECKHE ypPAaBHEHHS C
MIOMOIIIBIO YMCIIOBON OKPY>KHOCTH;
- pemaTrb TPUTOHOMETPHUYECKUE
[IOMOIIIbIO OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE TNEPEUYHCIECHHBIE (HOPMYIBI MPU
peoOpa3oBaHUM BbIPKEHHH;

- TIPUMEHSTH bopmMyIBI npu peleHun
TPUTOHOMETPUYECKHX YPaBHEHUI U HEPABEHCTB;

- BBIYMCIIATH TPEAeIbl (yHKIUN;

- BBIUUCIIATH IPOU3BOJIHYIO;

- BBIYUCIIATH TIPOU3BOTHYIO CIIOKHOU (DYHKITHM;

- COCTaBJISATh ypaBHEHUE KacaTelbHOM;

- HCCJIEeI0BaTh U CTPOUTH Ipaduku (PyHKINI;

- paboTaTh C BBIP@KEHUSIMH COJEpKallhe KOpEHb
N-HOM CTEIICHU;

- CTPOUTH rpaUKH CTENEHHBIX (YHKINH;

- TpeoOpazoBbIBaTh 3TH TIpadUKH MyTEM CIABUTA U
nedopMaruu;

- CTpouTh rpaduKu MOKa3aTeNbHbIX, PYHKIMHA npu
pa3IMYHBIX OCHOBAaHMSIX M HAa HUX HUIIOCTPUPOBAThH
cBoiicTBa QyHKIUH;

- NpeoOpa3zoBbIBaTh ATU IpadUKu MyTEM CIBUTA U
nedhopmanuu;

- BBIYUCIATH 3HAYEHUS MOKa3aTeNbHBIX
BBIPQ)KCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIUUCIIUTENBHBIX CPEJICTB;

- pemiath HECIOXKHBIC YpaBHEHHS, MPUBOAUMBIE K
pugam: a® =g 9% g™ = p;

- pemaTth HECIOKHBIE HEPaBEHCTBA, TPHBOIMMEIC K
BUaM: @ W>< g 99

yYpaBHEHHUs C

VYcTHbIi onpoc;
pe3ysbTar
BBITIOJTHEHUS
KOHTPOJIBHBIX
pabor.
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- cTpouth rpaduku JorapuPmMudeckux (yHKIIHI
OpU  pPa3IUYHBIX  OCHOBAaHMSAX W  HAa  HHUX
WJLTIOCTPUPOBATH CBOMCTBA ()yHKIIHIA;

- mpeoOpa3oBbIBaTh ATH I'padUKd MyTEM CIABUTA U
nedopmanuu;

- BBIYHCIIATH 3HAYCHUS JorapupMUIECKUX
BBIPQXKCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIUMCIIUTEIBHBIX CPE/ICTB;

- pemarb HECIIOXKHBIC YpPaBHEHWS, MPUBOJUMBIC K
Buzam: 100,(x)=f(X) pemath HeclOKHBIC HEPABCHCTBA,
npuBoaumbie K BuaaMm: 10g,f(X)><log,g(X).

V2.1lpumensaTs
MOHSITHS, CBS3aHHBIC C
IETUMOCTBIO LIENIBIX
YHCel, TPH PEIICHUH
MaTeMaTHYECKUX
3amad.

- BBIIOJHATD OIICpaln ACJICHUA Hal HCJIbIMA
YHCIIaMU;

- IPUMECHSTH CBOWCTBA OTHOILICHUS JCTIMMOCTH Ha
MHO)KECTBE HaTYpaJIbHBIX YMCEN PY PEIICHHUH 33,124,

- IPUMEHSTH PU3HAKH JICIIMMOCTH TIPH PEIICHNH 3a1a4.

YcTHBIN onpoc;
pe3yJbTar
BBIIIOJIHCHU S
KOHTPOJIbHBIX
pabor.

¥3. HaxoauTb KOpHU
MHOTOYWIEHOB C OJTHON
IIEPEMEHHON,
packiaabIBaTh
MHOTOYJIECHBI Ha
MHOYKUTEITH.

- BBIYUCIIATH TPEAeIbl (yHKIUN;

- BBIYMCIIATDH IPOU3BOHYIO;

- BBIYUCIIATH TIPOU3BOTHYIO CIIOKHOM (DYHKITHH;
- COCTaBJIATh YPABHEHUE KaCaTEIIbHOM;

- HCCIIEZIOBATh U CTPOUTH TpapuKy PyHKIIHIA;

- HAXOJUTb  KOPHM  MHOIOWIEHOB €
IIEPEMEHHOM;

- pacKiaabIBaTh MHOIOWICHBI HA MHO>KHUTEIH,

- IPUMEHTh TeopeMy be3y npu pemenuu 3anay.

OJTHOM

YcTHBIN onpoc;
TECTUPOBAHUE,
pe3ynbTar
BBITIOJIHEHUS
KOHTPOJIBHBIX
pabor.

V4. BeIoaHsITh
JICVUCTBUS C
KOMIUJIEKCHBIMU
YHCIIaMHU,
MOJIb30BAThCS
r€OMETPUYECKON
HMHTEpPIpETALUEH
KOMILUIEKCHBIX YHCeJl, B
MPOCTEUIINX CIYydAsIX
HaXOJUTh
KOMIIJIEKCHBIE KOPHU
YPaBHEHHUH C

- BBIIOJIHATH JEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
- IIOJIB30BaTbCAd TE€OMETPUYECKOM HHTEpIpeTalyen
KOMIUIEKCHBIX YHUCEIL,

- HaxoJWTh KOMIUIEKCHBIE KOpPHM YpPAaBHEHHMH C
JeUCTBUTENBHBIMU KO3 (UIIEHTAMH.

YcTHBIN OIIpoc;
pe3ynbTar
BBITIOJIHEHUS
KOHTPOJIbHBIX
pa0or.

JIeHCTBUTEIbHBIMU

K03 ULIEHTaMH.

VS5. IIpoBoauTh - BBIYHCIIATH 3HAYCHUS TPUTOHOMETPUUECKHUX | Y CTHBIM ONPOC;
npeoOpa3oBaHUs (byHKIMI C 3aJaHHON CTEMEeHbI0 TOYHOCTH; pe3yabTaT
YHCIIOBBIX U - mpeoOpa3oBLIBATh TPUTOHOMETPUYECKUE | BBHITOJTHEHUS
OYKBEHHBIX BBIpAKEHUS, HCTIONB3YS TPUTOHOMETPUUYECKHE | KOHTPOJIBHBIX
BBIPAXKECHU, (hopMyIbI; pabor.
BKJIFOYAOIIHX - CTpOUTH TrpaduKH TPUTOHOMETPUUECKUX (PYHKITUMA

CTETEHHU, PAIUKAIIBL,
sJorapu@msl U
TPUTOHOMETPUUECKUE

GyHKIUH.

U Ha HUX WUTIOCTPUPOBATh CBOMCTBA (DYyHKIIHIA;

- TpPHUMEHSATH TEOMETPHYECKHE IpPeoOpa3OBaHUS
(caBur u neopMalmiio) Npyu NOCTPOSHUHU TPaPUKOB;

- pemaTh TPUTOHOMETPHUYECKHE ypPAaBHEHHS C
MTOMOIIIBIO YHCIIOBON OKPY>KHOCTH;

- peuiaTb TPUT'OHOMETPUUCCKUC YpaBHCHUA C
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MTOMOIIIBI0O OCHOBHBIX METOJIOB;

- TPUMEHATH BBIIIE TNEpEeYHCIEeHHbIE (HOPMYIBI MPU
peoOpa3oBaHUM BHIPKCHH;

- [PUMEHSTh bopmyIsl npu peleHun
TPUTOHOMETPUYCCKHX YPAaBHEHUH U HEPABCHCTB;

- paboTaTh C BBIPOKEHHUSIMH COJEpKaIHe KOPEHb
N-HOM CTEIICHH;

- CTpPOUTH rpaMKu CTENEHHBIX (YHKINML;

- MpeoOpa3oBbIBaTh ATH IpadUKH MyTeM CIBUTA U
nedopMaruu;

- BBIYHCIATH 3HAYCHHUSI MOKa3aTeNbHBIX
BBIPQKCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIYUCIIUTEIBHBIX CPE/ICTB;

- pemiath HECIOXKHBIE YpPaBHEHHs, NPUBOAUMBIE K
pumam: a® =g 9% g = p:

- pemaTrbh HECIOXKHBIE HEPaBEHCTBA, MPHBOIUMEIC K
BHIAM: A V>< g 9:

- crpouTh Tpaduku norapuPMuUYecKux QyHKIUH
OpU  pPa3NUYHBIX  OCHOBAaHMAX W  HAa  HHUX
WJUTIOCTPUPOBATH CBOMCTBA () yHKIIHIA;

- npeoOpa3zoBbIBAaTh 3TU I'paUKU MYTEM CABUTA U
nedopmanuu;

- BBIYHCIATH 3HAYCHUS norapu(pMUIECKHX
BBIPQKCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB M
BBIUMCIIUTEIBHBIX CPECTB;

- pemath HECIIOXKHBIC YpPaBHEHHUS, IMPUBOJUMBIC K
Buzam: 100,(x)=f(X) pemars HecI0KHBIC HEPABCHCTBA,
npuBoaumbie K Buaam: 10g,f(X)><log,g(X).

V6. Onpenensite
3HaYeHue PYHKIHUH 110
3HAYEHUIO apTryMeHTa
TIPY Pa3TMIHBIX
crioco0ax 3aaHus

GyHKIUH.

- Haxo;UTh 00ACTh OMpeAeNeH s (PyHKIMY,

- HaxXOIUTh 3HAUCHUE GbyHKIMY, 3a71aHHOU
AQHATIMTUYECKU WK TPadhuecKH, 1Mo 3HAYEHUIO apryMeHTa
1 Ha00OpOT;

- CTpOUTH rpapKK M3BECTHBIX CTETIEHHBIX (DYHKIHIA;

- TNIPUMEHSTh T€OMETPHUYECKHE MPeoOpazoBaHusl (CIBUT
1 AeopMalInio) IPH MOCTPOSHUH IPA(HKOB;

- 1o rpaduKy (GYHKIMU YCTaHABIUBATH €€ BaKHEHIIIE
CcBOMCTBa (MOHOTOHHOCTH, OIPaHUYEHHOCTb, YETHOCTB,
HEYETHOCTb, IEPUOANIHOCTD, HETPEPHIBHOCTH);

- BBIUHCIIITH HECIIOXKHBIC TpeJelTbl (DYHKIMH B TOUKE U
Ha 0ECKOHEUHOCTH;

- pelaTh paloHaTbHbIE HEPaBEHCTBAa METOJIOM
WHTCPBAJIOB;

- BBIYHUCIIATH 3HAYEHUSI TPUTOHOMETPUUYECKHIX
GyHKIMH ¢ 3aJaHHON CTENEHBIO TOYHOCTH,

- npeoOpa3oBbIBaTh TPUTOHOMETPUYECKUE
BBIPQXKEHUS,  HCIONb3yd  TPUTOHOMETPUYECKUE
(bopMybl;

- CTpOMTbH IpadUKu TPUTOHOMETPUUYECKUX (PYHKIUN
1 Ha HUX WUTIOCTPUPOBATH CBOMCTBA (QYHKLIN;

- MNpPUMEHATh TEeOMETPUYECKHE IpeoOpa3oBaHUs
(cnBur u neopMalirio) Npy NOCTPOCHUH rpa(UKOB.

YCTHBIN 011poc;
pe3yJbTar
BBIITOJIHECHUS
KOHTPOJIbHBIX
pa0or.
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- pemiath TPUTOHOMETPHYECKHE YpPABHEHUS  C
MOMOIIIBIO YHCIIOBON OKPYKHOCTH;

- pemiath TPUTOHOMETPUYECKHE yPaBHEHHUS C
MOMOIIBI0 OCHOBHBIX METOJIOB;

- MPUMEHSTH BBIIIEC MEPEUUCTCHHBIE (HOPMYIIBI MPU
peoOpa30BaHUH BBIPAKEHHUIA;

- MPUMEHSThH bopmyIibI npH peIICHUH
TPUTOHOMETPUYCCKHX YPABHCHHI U HEPABEHCTB;

- BBIYKCIISITh TIpeielibl QyHKIHNA,

- BBIYUCIISITH TIPOM3BOIHYIO;

- BBIYKCIISITH TIPOU3BOIHYIO CIIOXKHOM QyHKINY;

- COCTaBIISITh YPAaBHCHUE KACATEIbHOM;

- UCCJIEI0BATh U CTPOUTh IPadUKu PYHKIIHH.

- BBIYUCISTH 3HAYCHHS MIOKAa3aTeIbHBIX
BBIPOKCHHUH C TOMOIIBI0 OCHOBHBIX TOXICCTB M
BBIYHCITUTEILHBIX CPEICTB;

- pemiarth HECIOXHBIC YpPaBHEHWS, MPHUBOIMMBIC K
pumam: a® =g 9% g™ =p
- peliath HECIOXHBIC HEPAaBEHCTBA, MPUBOIMMBIC K
BHIAM: A V>< g 9:

- crpouTh Tpaduku JorapuMuUYecKux QyHKIUH
Opd  pa3iUYHBIX  OCHOBAaHMSX W Ha  HHX
WJLTIOCTPUPOBATH CBOWCTBA ()yHKIIHIA;

- mpeoOpa3oBbIBaTh 3TH IpapuKH MyTEM CABHTa U
nedopmanuu;

- BBIYUCIATH 3HAYCHHSI JorapuGMUIECKuX
BBIPXXCHHUI C IOMOMIIBIO OCHOBHBIX TOXJIECTB U
BBIYMCIIMTEIBHBIX CPEIICTB;

- pemiath HECJOKHBIC YPAaBHEHWsI, MPUBOIUMBIE K
BumaM: 10g,(x)=f(X) pemars HecnoXHBIE HEPABEHCTBA,
nprBouMbIe K Bujiam: 10g.f(X)><log,g(x).

V¥7. Crpouts rpaduku
U3y4eHHBIX (pyHKINWH,
BBITIOJTHATh
npeoOpa3oBaHus
rpauKoB.

- HaxXO0;IUTh 00JIaCTh onpeeeHus (PyHKITUM;

- HaxoIuTh 3HAYCHHE byHKIMH, 3aJITAaHHOMN
AHAMTUYECKU WK TpadUIecKy, 0 3HAYCHUIO apryMEHTa
1 Ha00OPOT;

- CTpOMTbH rpahMKu U3BECTHBIX CTENEHHBIX (DYHKIIHIL;

- TIPUMEHSITh TE€OMETPHUYECKUE MPeoOpazoBaHus (CIBUT
1 AeopMalInio) IPH MOCTPOSHUH IPaHKOB;

- 10 rpaduKy (YHKIIMH YCTAHABIIMBATH €€ BaYKHEHIIINE
CBOMCTBA (MOHOTOHHOCTb, OIPAaHUYEHHOCTb, YETHOCTb,
HEYETHOCTb, TIEPHUOITIHOCTD, HEPEPHIBHOCTD);

- BBIYMCIIATH HECIIOXKHBIE MpesieNbl (PYHKIUHA B TOUKE U
Ha OECKOHEYHOCTH;

- pelaTh panrMoHATbHBIE HEPABEHCTBA METOIOM
MHTEPBAJIOB;

- BBIUMCIIATH  3HAYEHUS  TPUTOHOMETPUYECKUX
(GbyHKIUMHI ¢ 3aJaHHON CTENEHbI0 TOYHOCTH:

- T1peoOpa3oBHIBATH TPUTOHOMETPHUYECKHE
BBIDOKEHHS,  WCIOJB3ysd  TPUTOHOMETPUYECKUE
(bopMyIBI;

- CTPOUTH I'paMKu TPUTOHOMETPUUYECKUX (PYHKITHI

YcTHBIN onpoc;
pe3ynbTar
BBIITOJIHECHU L
KOHTPOJIbHBIX
pa0or.
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Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (PYHKIINIA,

- TMPUMEHSATh TeOMETpPHUYeCKHe MmpeoOpa3oBaHUs
(cnBur u nedopmaluio) mpu NOCTPOSHUH TPadUKOB;

- pemarb TPUTOHOMETPUYECKHE YpPaBHCHHS C
MTOMOIIIBIO YHCIIOBOW OKPY)KHOCTH;

- pemarb TPUTOHOMETPUYECKHE YpPaBHCHHS C
MTOMOIIIBI0O OCHOBHBIX METOJIOB;

- TPUMEHATH BBIIIC TEPEUUCICHHBIC (HOPMYIBI TIpH
peoOpa3oBaHUM BHIPAKCHHI;

- IPUMEHSITh (hopmyItbt npu peleHnn
TPUTOHOMETPUYCCKHX YPAaBHEHUH U HEPABCHCTB;

- BBIYHCIIATH TIPEIeNbl QyHKIUH;

- BBIUUCIIATH TIPOU3BOIHYIO;

- BBIYHCIISATH IPOU3BOTHYIO CIIOKHOUW (PYHKIINM;

- COCTaBJIATh ypaBHEHHE KacaTeIbHOM;

- HCCJICIOBATh M CTPOUTH Tpaduku (PYHKIIHH.

- BBIYHCIIATH 3HAYCHHUSI NIOKa3aTeNbHBIX
BBIPOKEHUH C IOMOIIBI0 OCHOBHBIX TOXJIECTB H
BBIYHCITUTEIBHBIX CPE/ICTB;

- peliath HECJIOXKHBIC YpPaBHEHHS, MPUBOIAUMBIE K
pumam: a® =g 9% g™ = p;

- peliaTh HECIOXKHBIC HEPaBEHCTBA, MPHBOIUMBIC K
BuIaM: A V>< g 9:

- crpouth rpaduku morapupMuUdecKux (QyHKIHA
Py pasIUYHBIX ~ OCHOBAaHUSX HM  HAa  HHUX
WJLTIOCTPUPOBATH CBOWCTBA ()yHKIIHIA;

- npeoOpa3zoBbIBaTh 3TU I'paUKU MYTEM CABUTA U
nedopmarnuu;

- BBIYUCIATH 3HAYCHUS JTOTapUPMUIECKUX
BBIPDOKEHUH C TOMOIIBID OCHOBHBIX TOXJIECTB H
BBIYHCITUTEIIBHBIX CPE/ICTB;

- pemiath HECIOXXHbIE YpPaBHEHUS, IMPHUBOAUMBIE K
Buzam: 10gy(x)=f(X) pemars HecI0KHBIC HEPABCHCTBA,
npuBouMbIe K Buam: 10g.f(X)><log,g(x).

V8. OnuceiBars 1o
rpaduKy u 1o
(dhopmysie moBeACHUE U
CBOMCTBA (DyHKIIHIA.

- Haxo,JUuTb o0nactb OIPCACIICHUA (I)YHKI_[I/II/I,

- HaxoIuTh 3HAYCHHE byHKIMH, 3aJITAaHHOMN
AHAMTUYECKU WK TpadUIecKy, 0 3HAYCHUIO apryMEHTa
1 Ha00OPOT;

- CTpOMTbH rpa)MKi M3BECTHBIX CTENEHHBIX (DYHKITHIL;

- TIPUMEHTh T€OMETPHUYECKUe MpeoOpa3oBaHusl (CIBUT
1 iepopMalinio) pH IOCTPOSHUH TPA(UKOB;

- 10 rpa¢uKy (QYHKIMH YCTAHABJIMBATh €€ BaKHEHIIMe
CBOMCTBa (MOHOTOHHOCTH, OIPaHUYEHHOCTb, YETHOCTH,
HEYETHOCTb, IEPUOIMYHOCTh, HEPEPHIBHOCTD);

- BBIYUCIATH HECIIOKHBIC TIpeIeNbl (DYHKIUHA B TOUKE H
Ha 0ECKOHEUHOCTH;

- peliaTh paloHaAIbHbIE HEPABEHCTBA METOIOM
MHTEPBAJIOB;

- BBIUMCIIATH  3HAYEHUS  TPUTOHOMETPUYECKHX
(GyHKIMIA € 331aHHOM CTENEeHbIO TOUHOCTH:
- IpeoOpa3oBbIBATh TPUTOHOMETPUYECKHE

YeTHBIN 01Ipoc;
pe3ynbTar
BBIITOJIHCHU L
KOHTPOJIbHBIX
pabor.
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BBIDOKCHHSA,  WCHOJB3YSd  TPUTOHOMETPUYECKHE
(bopMyIIBI;

- CTPOUTH TpaUKH TPUTOHOMETPUUYECKUX (DYHKIUH
Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (DYHKIIHIA;
- TPUMEHATh TeOMETpPUYECKHue IpeoOpa3oBaHUs
(coBur u nedopMaryio) Npyu NOCTPOSCHUN TPaPHUKOB.

- pemiatb TPUTOHOMETPUYECKHE ypPaBHEHUS C
MTOMOIIIBIO YMCIIOBOW OKPY>KHOCTH;

- pemiatb TPUTOHOMETPUYECKHE ypPaBHEHUS C
MTOMOIIIbI0O OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE MEPEUYNCICHHBIE (OPMYIBI MPU
peoOpa30BaHUH BBIPAKEHHUIA;

- IPUMEHSTh bopmyItsl npH peIICHUH
TPUTOHOMETPUYECKHX YPAaBHEHUI U HEPABEHCTB;

- BBIYHCIIATH NPEJIEeITbl (YHKITHIA;

- BBIYUCIIATH TIPOU3BOIHYIO;

- BBIYHCIISTH TIPOU3BOIHYIO CIIOXKHOM (QyHKINY;

- COCTaBJIATh ypaBHEHHE KacaTeIbHOM;

- HCCIIEZIOBATh U CTPOUTD TpaPuKu QYHKITHIA.

- BBIYUCIATH 3HAYCHUS NIOKa3aTeJIbHBIX
BBIPQKCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIYHCIIUTEIBHBIX CPEJICTB;

- pemiath HECIOXKHBIC YpPaBHEHHS, NPUBOANMBIE K
puam: 8’ = 9%, g™ = p;
- pemaTtbh HECIOXKHBIE HEPaBEHCTBA, MPHBOIMMEIC K
BUIAM: A V>< g 9

- crpouTh Tpaduku JorapuPMuUYecKux QyHKIUH
OpU  pa3lUYHBIX  OCHOBAaHMSIX W Ha  HHX
WJUTIOCTPUPOBATH CBOMCTBA (DYHKIIMK;

- TmpeoOpa3oBBIBaTh ITH TpaduKu MyTeM CIBUTA H
nedopmanuu;

- BBIYUCIATH 3HAYCHHUSI aorapuMuIecKux
BBIPQ)KCHUH C TIOMOINBIO OCHOBHBIX TOXIECTB U
BBIYHMCIIUTEIBHBIX CPEJICTB;

- pemars HECIOXKHBIE YpPaBHEHWS, IMPUBOJAUMBIE K
BumaM: 10g,(x)=f(X) pemars HecnoXHBIE HEPABEHCTBA,
nprBouMbIe K Bujiam: 10g.f(X)><log,g(x).
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¥9. Pemars
yYpaBHEHUsI, CHCTEMBI
YpaBHEHUH,
HEpaBEHCTBA,
HCIIOJIb3YS CBOMCTBA
GyHKIUH 11X
rpadguveckue
MIPECTaBIICHHUS.

- BBIYMCIITH 3HAYCHMUS TPUTOHOMETPHUUECKHUX
GyHKIUH ¢ 3aJaHHON CTENEHBIO TOYHOCTH,

- TpeoOpa3oBHIBATH TPUTOHOMETPUUECKHUE
BBIPAKCHUS, HCTOJIb3YS TPUTOHOMETPUYECKHUE
hopmyIbI;

- CTpOUTH TpadUKu TPUTOHOMETPUUYECKUX (YHKIIHUNA
Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (hYHKITHIA,

- TNPUMEHATh TEOMETPUYECKHE IpPeoOpa3oBaHUA
(caBur u nedopmaluio) Mpu NOCTPOSHUH TPadUKOB.

- pemaTb TPUTOHOMETPHYECKHE YpPAaBHEHHS C
MTOMOIIIBIO YHCIIOBOW OKPY)KHOCTH;
- pemaTb TPUTOHOMETPHUYECKUE
MTOMOIIIBI0O OCHOBHBIX METOJIOB;

- TPUMEHATH BBIIIE NEpPEYHCIECHHbIE (HOPMYIBI MPU
peoOpa3oBaHUM BHIPKCHH;

yYpaBHEHUs C

- MPUMEHSTh (hopMyIBI npu peleHun
TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB;
- BBIUUCIATH 3HauYEHUs MIOKAa3aTeJIbHbIX

BBIPQXKCHUI C MOMOIIBI0 OCHOBHBIX TOXJIECTB H
BBIYHMCIIMTELHBIX CPEJICTB;

- pemiarh HECJOXKHBIC YpPaBHEHHUS, HPHBOIUMBIC K
puaam: a® =g 9% g™ = p:

- peliaTth HECIOKHBIC HEPAaBEHCTBA, MPUBOIMMBIC K
BHIAM: A V>< g 9:

- crpouTh Tpaduku JorapuMuUYecKux QyHKIUH
Opd  pa3iUYHBIX  OCHOBaHMSX W HAa  HHX
WJUIIOCTPUPOBATh CBOWCTBA (PYHKIIMIA;

- mpeoOpa3oBbIBaTh 3TH TpaUKU MyTEeM CIBUTA H
nedopmanuu;

- BBIYHCISTH 3HAUYCHUS JOTapUPMUAIECKUX
BBIPXXEHHUI C IMOMOIIBI0O OCHOBHBIX TOXKIECTB H
BBIYHCIIUTEIBHBIX CPE/ICTB;

- pemiath HECJOKHBIC YPAaBHEHWsI, MPUBOIUMBIC K
BumaM: 10g,(x)=f(X) pemars HecnoXHBIE HEPABEHCTBA,
nprBouMbIe K Bujiam: 10g.f(X)><log,g(x).

YcTHBIM onpoc;
pe3yabTaT
BBITIOJTHEHUS
KOHTPOJIBHBIX
pabor.

V11. Beruucnsrs
MIPOU3BOIHBIEC U
nepBooOpa3HbIe
AIIEMEHTAPHBIX
(GyHKUIMN, TPUMEHSIS
MIpaBUJIa BEIYMCIICHUS
MIPOU3BOIHBIX U
MepBOOOPa3HbIX,
UCTOJb3Ys
CTIpaBOYHbBIE
MaTepHaIbl.

- BBIUUCIIATH NpeAesbl GyHKIMM;

- BBIYUCIIATH IPOU3BOAHYIO;

- BBIUUCIIATH POU3BOIHYIO CIIOKHOM (DyHKIIMH;

- COCTaBIISATh YPABHEHUE KACATEIBHOM;

- HCCIIEZIOBATh U CTPOUTH TpapuKH PyHKIIHIA;

- HaxOJIUTh HEONPEICTICHHBIE VHTETPaJIbl,
CBOJSIIMECS K TaOJMYHBIM C TIOMOIIBIO OCHOBHBIX
CBOMCTB M mpocTelux npeoOpa3zoBaHuii;

- BBIICNATH NEPBOOOPA3HYIO, YIOBIETBOPSIONIYIO
3a/IaHHBIM HAYAJIBHBIM YCIIOBUSM;

- BOCCTaHABJIMBAaTb 3aKOH [BWKEHUs IO 3aJaHHOU
CKOpPOCTH, CKOPOCTb IO YCKOPEHHIO, KOJIHNYECTBO
JJIEKTPUYECTBA 110 CUJIE TOKA U T.1.;

- BBIUYHCIISITH ONPEACIICHHBIM MHTErPAI C MOMOIIBIO
OCHOBHBIX CBOMCTB U (hopmyn HertoToHa -JleiiOnuna;
- HAaXOJUTh IUIOIIAM KPUBOJIMHEHHBIX TPANECIUN;

- pemlaTb INPOCTEHIIME INPUKIAAHBIE  3a7a4H,

YCTHBIN 01Ipoc;
pe3yJbTar
BBIIIOJIHECHUS
KOHTPOJIbHBIX
pa0or.
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CBOJISIIITMECS K HAXOXKJIECHUIO HHTETpaa.

V12. UccaenoBarh

- BBIUUCIIATH TpeAesbl QyHKIUH;

Y eTHBIN 01Ipoc;

(GYHKIIUU U CTPOUTH UX | - BBIYUCIIATH IPOU3BOIHYIO; pe3ynbTat
rpaduKu C IOMOIIBIO - BBIYUCIIATH TPOU3BOHYIO CIIOKHOM (DYHKITMH; BBITTOJIHEHUS
MIPOU3BOTHOM - COCTaBJIATh YpaBHEHUE KacaTelIbHOII; KOHTPOJIbHBIX

- HCCJICOBATh U CTPOUTH TpaPuKu PYHKITHIA. pa0or.
V13. Pemate 3a1aun ¢ | - BBIYUCIATH peeibl PYHKITUHT; VYcTHbIi onpoc;
MPUMEHEHHEM - BBIYUCIIATH TIPOU3BOHYIO; pe3yibTar
ypaBHEHHUS - BBIYHCIISATH IPOU3BOHYIO CJIOKHOW (PYHKIINU; BBITIOJTHEHUS
KacaTeNIbHOU K - COCTaBJIATh ypaBHEHUE KacaTeIbHOM; KOHTPOJIbHBIX
rpaduky G yHKIIHH. - HCCIICJIOBATh U CTPOUTH rpaduku PyHKITHI. pabor.
V14. Pemats 3agaun - BBIUUCIIATH TPeAesbl QyHKIHM; YeTHBIN 0onpoc;
Ha HaXO0XKJIeHUe - BBIYHCIISATH IPOU3BOHYIO; pe3ynbTat
HanOOJIBIIETO U - BBIYUCIIATH TPOU3BOJHYIO CIIOKHOM (DYHKITHH; BBITTOJIHEHUS
HAaUMEHBIIETO - COCTaBJIATh YpaBHEHUE KacaTelbHOII; KOHTPOJIbHBIX
3Ha4YeHUs1 QYHKIUU HA | - HCCIEI0BATh M CTPOUTH rpaduKu (GyHKINH. paoor.

OTPE3KCE.

V15. Boluucniare - HaXOOUTh HEOIPEAEICHHBIE HMHTETPaJIbl, | Y CTHBIN ONPOC;
IIJIOIIAIb CBOJSIIMECS K TaOJUYHBIM C TOMOILBIO OCHOBHBIX | PE3yJIbTaT
KPUBOJIMHENHOU CBOWCTB M IPOCTEUIINX MPeoOpa30BaHUML; BBITIOJIHEHUS
TpaIeunH. - BBIAEIATH IE€PBOOOPA3HYIO, YAOBJIETBOPSIOIIYIO | KOHTPOJIBHBIX

3aJJaHHBIM Ha4aJIbHBIM YCIIOBUSIM; pa0or.

- BOCCTaHABJIMBaTb 3aKOH JBWKEHUSA IO 3aJaHHOU

CKOPOCTH, CKOpPOCTb II0 YCKOPEHHUIO, KOJINYECTBO

AJIEKTPUYECTBA 110 CUJIE TOKA U T.J.;

- BBIYUCIIITH ONPEIECIICHHBI MHTErpajl C IOMOIIBIO

OCHOBHBIX CBOMCTB U (hopmyn Hetorona - JleitOHuma;

- HAXOJWTbh IUIOIIAIN KPUBOJUHENHBIX TPaIICIIV;

- pemaTe MNPOCTEHIIME NPUKIAAHBIE  3a7a4H,

CBOJIIMECS K HAXOXKICHUIO MHTETpaa.
V16. Pematp - BBIUMCIATH  3HAYEHUs  TPUTOHOMETPUYECKHUX | Y CTHBIN OIPOC;
paluoHaIbHbIE, (GyHKIMIH ¢ 331aHHOM CTENEHbIO TOYHOCTH; TECTUPOBAHUE,
ITOKA3aTEebHBIE U - npeoOpa3oBbIBaTh TPUTOHOMETPUYECKHE | pE3ysIbTaT
JorapupmMuUecKue BBIpAXKEHUS, UCIIONb3Ys TPUTOHOMETPUYECKHUE | BBIIIOTHEHUS
YpaBHEHUS U (hopMyIbl; KOHTPOJIBHBIX
HEpaBEHCTBA, - CTpOUTbH IpauKU TPUTOHOMETPUUYECKUX (YHKIMH | paboT.
MPPALMOHAIIBHBIE U 1 Ha HUX WUTIOCTPUPOBATH CBOMCTBA (QYHKLIN;
TPUTOHOMETPUUYECKUE | - MPHUMEHATh TE€OMETpPUUYECKHE IpeoOpa3oBaHMs
YpaBHEHUs, UX (cnBur u neopmMalivio) Npy MOCTPOSHUH IPaPUKOB.
CUCTEMBI. - pelarb TPUTOHOMETPUYECKHE YPaBHEHHS C

ITOMOIIBIO YUCIOBOU OKPYKHOCTH;

- pelmarb TPUTOHOMETPUYECKHE YPAaBHEHHUS C

IIOMOIIIBO OCHOBHBIX METOA0B,

- TPUMEHATH BBIIIE TEPEUUCICHHBIE (HOPMYIBI TMIpH
peoOpa3oBaHNH BEIPAKEHUI,

- TPUMEHATH dbopmyIbt npu peleHnn
TPUTOHOMETPHICCKUX ypaBHeHI/Iﬁ N HCPABCHCTB;

- pelaTh paluoOHANbHEIE, TOKa3aTeIbHbIC U
norapuMUIecKre HEPaBCHCTBA,

-peniath uppaluoHalbHbIE U TPUTOHOMETPUUYECKUE
YpaBHCHUS, UX CUCTCMBI.
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V17. loka3sIBaTh

-  BBIYUCIIATH 3HA4YCHUA TPUTOHOMETPHUUICCKHUX

YcTHBIM onpoc;

HECJIOXKHbBIE (GyHKIMIA ¢ 33JaHHOM CTENIEHbIO TOYHOCTH; TECTUPOBAHUE,
HEPABCHCTBA. - IpeoOpa3oBbIBATh TPUTOHOMETPUYECKHUE | PE3YJIBTAT

BBIPAKEHUS, HCIIOJIBb3YS TPUTOHOMETPUYECKHUE | BBHIIIOJHEHUS

(bopMyIbL; KOHTPOJIbHBIX

- CTpOUTH IpadMKy TPUTOHOMETPUUYECKUX (YHKIHHA | paboT.

U Ha HUX WUTIOCTPUPOBATh CBOMCTBA (QyHKIIMIA;

- T[pPUMEHATh TEOMETPUUYECKHE IpeoOpa3oBaHUs

(caBur u nedopmaluio) Mpu NOCTPOSHUH TPadUKOB.

- peumarb TPUIOHOMETPUYECKHE YPAaBHEHHUS C

IIOMOIIBIO YUCIIOBOM OKPY>KHOCTH;

- pemarb TPUIOHOMETPUYECKHE YPAaBHEHHUS C

IIOMOIIBIO OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE NEpPEYHCIECHHbIE (HOPMYIBI MPU

peoOpa30BaHUM BbIPAKEHHH;

- IPUMEHATH (bopmyIibl npu peleHun

TPUTOHOMETPUYECKNX YPAaBHEHUN U HEPABEHCTB;

- pemaTh palMOHAIBHBIE, I0KA3aTEIbHbIE U

JorapupMUUECKUE HEPABCHCTBA,;

-pelaTh nppaluoOHaIbHbIE U TPUTOHOMETPUUYECKUE

YPaBHEHHUS, UX CUCTEMBI.
¥21. Pematp - BBUMCIATH ~ 3HAYEHUS  TPUTOHOMETPUYECKHUX | Y CTHBIN OIIPOC;
YPaBHEHUH, (GyHKIMH € 331aHHOM CTENEeHbIO TOYHOCTH: pe3yJbTar
HEPaBEHCTBA U - mpeoOpa3oBBIBATH TPUTOHOMETPUYECKHE | BBHIIOJHEHUS
CHUCTEMBI C BBIPAJKEHUS, UCIIOJIb3Ys TPUTOHOMETPUYECKUE | KOHTPOJIBHBIX
IPUMEHEHHEM (bopMyIBI; pa0or.
rpadu4ecKux - CTpOMTbH IpadMKu TPUTOHOMETPUUYECKUX (PYHKLIUN
IIPEACTABICHUH, Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (hYHKITHIA,
CBOWCTB (pyHKLIUH, - MpPUMEHATh TEeOMETpPUYECKHE IpeoOpa3oBaHUs
MIPOU3BOHOM. (cnBur u neopMalivio) Npyu MOCTPOSHUH IPaPUKOB.

- pewmlatb TPUTOHOMETPUYECKUE YPABHEHHS C

ITOMOIIBIO YUCIOBOU OKPYKHOCTH;

- pewmatb TPUTOHOMETPUYECKHE YpaBHEHHS C

IIOMOIIIBI0 OCHOBHBIX METO/IOB;

- TNPHUMEHATHh BBIIE NEepeyrciIeHHble (HOPMYIbl MpU

peoOpa3oBaHUM BbIPAKEHHH;

- TPUMEHATH (bopmyIibt npu peleHun

TPUTOHOMETPUYECKHX YPAaBHEHUI U HEPABEHCTB.
¥22. Pematp - pemaTthb MpocTeiie KOMOMHATOPHbIE 3a/1auH; YCTHBIN 01Ipoc;
MIpOCTENIINE - HCIIOJIb30BaTh (POPMYIIbI IEPECTAHOBKHU M COUYETAHUSl | TECTUPOBAHHUE.
KOMOHHATOpHBbIE IIpY PELICHNH 33]1a4;

3a71a4l METOJIOM
nepebopa, a Takxke ¢
UCIIOJIb30BAHUEM
U3BECTHBIX hopMmya,
TPeyroJbHUKA
[Tackaist; BEIYUCIATH
K03 HULIUEHTHI
ounoma HeroToHa mo
dbopmyne u ¢
UCIIOJIb30BAHUEM
TPEyroJbHUKA

- BBIYUCIATH KO3 duueHTs OuHoma HproToHa;
- - UCIOJIB30BaTh TpeyroybHUK [lackansd npu
pelIeHNH 3a1au.
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TTackams.

V23.BbI4ucisTh
BEPOSITHOCTH COOBITUI
Ha OCHOBE TOJICYeTa
YHcia UCXO/I0B
(mpocreiiue cirydyan)

- IPUMEHATH (POPMYIIBI KOMOMHATOPHUKH MTPH
peLIeHUN 3a1a4;

- IPUMEHSATh KJIACCUYECKOE OIPEIEICHUE
BEPOSTHOCTH IIPU PEIICHUU 3a/1a4;

- BBIYUCIISATH BEPOSITHOCTH COOBITHA.

Y eTHBIN 01Ipoc;
TECTUPOBAHUE.

¥24. CooTHOCUTH
TUIOCKUE
reoMeTpUUYECKUe
(burypsl u TpeXMepHbIe
OOBEKTHI € UX
OTMCAHUSMH,
YepTeKaMH,
H300paXKEHUSIMU;
pasnnyath u
aHATM3UPOBATH
B3alMHOE
pacrionoxxenue Guryp.

- IPUMEHSATH AKCHOMBI IIJITAHUMETPUU U CTEPEOMETPUU
IIPY pELICHNH 33/]1a4;

- IOKa3bIBaTh CIEACTBHS U3 AKCUOM CTEPEOMETPHUHU.

- YCTaHaBJIMBaTh B IPOCTPAHCTBE MAPAJIIEIbHOCTh
IPSIMBIX, NPSIMOM M IUIOCKOCTH, IBYX IUIOCKOCTEH,
UCIOJb3ysd NPU3HAKM U OCHOBHBIE TEOPEMBI O
[apaJlIeIbHOCTH;

- [PUMEHATH NMPU3HAK NApaUIEIbHOCTU MPSIMOU U
IUIOCKOCTH, NP PELICHUN 33/]a4;

- NPHUMEHATH IIPU3HAK MEPIEHIUKYISIPHOCTH
OpsAMOM M IUIOCKOCTH, TEOpeMy O  Tpex
NEPHEHAUKYIIAPAX, IPU3HAK NEPHEHAUKYISIPHOCTH

IJIOCKOCTEH JUIsl BBIYMCIIEHUS! YIJIOB M PACCTOSIHUM B
MIPOCTPAHCTBE;

- packiaJbIBaTh BEKTOp MO Oa3ucy;

- HpOI/I3BOI[I/ITI) onepaumo CJIOKCHHS, BBIUYMTAHUA,
YMHO>KEHHS BEKTOpa Ha YUCIIO.

CTpOI/ITB BeKTOp, 110 €ro KOOpI[I/IHaTaM;

- omepupoBath (HOpMynamMH CIOXKEHHS, BBIYMTAHUSA,
CKaJISIPHOTO MPOU3BEJCHUS BEKTOPOB;

BBIYUCIIATH YIUIBI MEXAY MPSMBIMU U IIIOCKOCTSIMHU;

- pemaTL 3ada4dn HpI/IMeHﬂﬂ OCHOBHBIC CBOﬁCTBa nu
(dbopMyIbI TE BpalleHHS;

- HaXoAWTh 00bEM MpSAMOM NPU3MBI, MUPAMMUJIBI,
MIPSIMOTO KPYrOBOI'0 MJIMH/IpA U KOHYCA, [1apa;

- HAaXOAUTh ILIO0IIaau HOBerHOCTeﬁ HpI/ISMBI,
MAPaMUbI, UINHIPA, KOHYCa U 11apa;

BBIUHUCIIATH H I/1306pa)KaTI> OCHOBHBIC DJJICMCHTHI
MPSAMBIX [IPU3M, ApAJUICIICIIUIIENO0B;

- CTpOI/ITI) HpOCTeI\/'IHII/Ie CCUCHUA MHOFOFpaHHI/IKOB
YKa3aHHBIX BBIIIE, BBIUKWCITH IUIOLIAAU  OTUX
CEUCHHUM.

VYcTHbIi onpoc;
pe3ysbTar
BBITIOJTHEHUS
KOHTPOJIBHBIX
pabor.

V25. U306paxath
reOMeTpUYECKre
¢burypsl u Tena,
BBITTOJIHATH YEPTEXK IO
YCJIOBHIO 33]1auH.

- IPUMEHATH aKCUOMBI IIITAHUMETPUHU U CTEPEOMETPUU
IIpU pElICHUH 33]a4;

- IOKa3bIBaTh CIEACTBHSI U3 AKCUOM CTEPEOMETPUHU.

- YCTaHaBIIMBaTh B MPOCTPAHCTBE MAPaJIEIbHOCTh
IpSIMBIX, NPSIMOM M IUIOCKOCTH, ABYX IUIOCKOCTEH,
UCIONb3YsS TPHU3HAKU U OCHOBHBIE TEOPEMBI O
NapajIeIbHOCTH;

- [PUMEHATHh MPHU3HAK MapalieIbHOCTU MPSAMOH U
IUIOCKOCTH, NP PELICHNH 33/]a4;

IIPUMEHSTH IPU3HAK NEPIIEHIUKYIIPHOCTU IPSIMON U
IUIOCKOCTH, TEOPEMY O TPEX MEPHNEHAUKYIAPAX,
IIPU3HAK NEPIEHAUKYIIPHOCTU IUIOCKOCTEN IS
BBIUHCIICHUS YTJIOB U PACCTOSIHUN B IPOCTPAHCTBE;

YeTHBIN 01Ipoc;
pe3yJbTar
BBIITOJIHCHUS
KOHTPOJIbHBIX
pa0or.
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- packiaJbpIBaTh BEKTOp MO Oa3ucy;

- MPOU3BOJUTH OIEPALUI0 CJIOKECHUS, BBIYUTAHUS,
YMHOXEHHS BEKTOpa Ha YUCIIO.

CTPOUTH BEKTOP, 110 €r0 KOOPAUHATAM;

- omepupoBath (HopMynamMH CIOXKEHHS, BBIYMTAHUSA,
CKaJISIPHOT'O IIPOM3BE/IEHUS BEKTOPOB;

BBIUUCIIATH YIIIbI MEXKIY MPSIMBIMU U TUIOCKOCTSIMH;

- pelarh 3aJauyd IPUMEHSSI OCHOBHBIE CBOMICTBa U
dbopMyIibl TE BpaleHHUS;

- HAXOAWUTh OO0BEM MPSMOW TPU3MBI, MUPAMHUIBI,
IPsIMOTO KPYroBOTO LIMJIMHAPA U KOHYCa, 11apa;

- HaXOJUTh IUIOIIAIU TOBEPXHOCTEH MPU3MBI,
MUPaMUJIbI, HIUTUHAPA, KOHYCA U 11apa;

BBIYUCIIATh H I/I306pa)KaTL OCHOBHBIC DJJICMCHTHI
MPSAMBIX MPU3M, ApaJLICIICTUIICIOB;

- CTpOI/ITB HpOCTCﬁHIPIC CCUCHUS MHOFOI‘paHHI/IKOB
YKa3aHHBIX BbIIIE, BBIUUCIATH IUIOIAOU  ITHX
CCUCHHUM.

¥26. Pemats
reOMEeTpPUUECKUE
3aJjauu, ONMPasiCh Ha
M3y4YEHHBIE CBOMCTBA
IUTAHUMETPUYECKUX U
CTEPEOMETPUUECKHUX
Gburyp 1 OTHOIICHUIA
MEXy HUMH,
PUMEHSS
anredpanvecKkui u
TPUTOHOMETPUYECKUN
amnmnapar.

- IPUMEHATh aKCUOMBI IUTAHUMETPUU U CTEPEOMETPUU
IIpU pELICHUH 33/]a4;

- IOKa3bIBaTh CJIEJICTBUS U3 aKCHOM CTEPEOMETPHUU.

- YCTaHaBJIMBaTh B IPOCTPAHCTBE MAPAJIEIbHOCTh
OpSMBIX, MPSAMOM M IUIOCKOCTH, ABYX IUIOCKOCTEH,
UCIOJb3Ysd NpPHU3HAKU U OCHOBHBIE TEOPEMBI O
napajieNbHOCTH;

- [PUMEHATHh NMPU3HAK NApauIeIbHOCTU MPSMOH U
IUIOCKOCTH, ITPU PELICHUH 3a/1a4;

IIPUMEHATH IPU3HAK NEPIIEHIUKYJIIPHOCTH IPSIMON 1
IUIOCKOCTH, TEOPEMY O TPEX NMEPIEHANKYIAPAX,
IIPU3HAK NEPIEHANKYIIPHOCTHU IUIOCKOCTEN IS
BBIUHCJICHUS YTJIOB U PACCTOSIHUN B IPOCTPAHCTBE;

- pacKJIabpIBaTh BEKTOP MO Oa3ucy;

- TPOU3BOJUTH OMEPAIUIO CIOKEHHUS, BBIYUTAHUSA,
YMHOXEHHS BEKTOpa Ha YUCIIO.

CTPOUTH BEKTOP, O €ro KOOPAUHATAM;

- omepupoBath (HOpPMyITaMH CIOXKCHHS, BBIYMTAHUS,
CKaJISIPHOTO TIPOU3BE/ICHUSI BEKTOPOB;

BBIYHCIIATH YTIIBI MEXKIY MPSMBIMU U TUIOCKOCTSIMH,

- peliath 3a7adyd MPUMEHssl OCHOBHBIE CBOWMCTBAa U
(bOopMyIIBI TEJT BpAIICHHUS;

- HAXOAWUTh OO0BEM MPSAMON TPU3MBI, MUPAMHUJIEI,
MPSIMOTO KPYTrOBOTO IIHJIUHAPA M KOHYCa, Iapa;

- HaAXOJUTh TUIOIIAIA TOBEPXHOCTEH MTPU3MBI,
MUPaMHJIbI, IUTUHAPA, KOHYCAa U I1apa;

BBIUUCIATh W M300paKaTh OCHOBHBIE AJIEMEHTHI
MPSAMBIX MPU3M, TApAICICTUIEIO0B;

- CTPOUTH IPOCTEUIINE CEUYECHUS MHOIOTPAaHHUKOB
yKa3aHHBIX BBIIIIC, BBIYUCIISATH miomaanu 3TUX
CCUCHUM.

YcTHBIN OIpoc;
pe3ynbTaT
BBITTOJIHEHUS
KOHTPOJIbHBIX
pador.
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Y27. lIpoBoanTh
JIOKa3aTeIbHbIE
paccyxJIeHUs IpU
pelieHnu 3a1ad,
JIOKa3bIBATh OCHOBHEIE
TEOpEMBI Kypca.

- IPUMEHSATH AaKCHOMBI IIJITAHUMETPUU U CTEPEOMETPUU
IIPY pELICHNN 33/]a4;

- IOKa3bIBaTh CIEACTBHS U3 AKCUOM CTEPEOMETPUHU.

- YCTaHaB/IMBaTh B IPOCTPAHCTBE MAPAJIIEIbHOCTh
IOPSIMBIX, NPSIMOM M IUIOCKOCTH, IBYX IUIOCKOCTEH,
UCIOJb3ysd NPU3HAKM U OCHOBHBIE TEOPEMBI O
[apaJlICIbHOCTH;

- [PUMEHATH NMPU3HAK NApaUIEIbHOCTU MPSIMOU U
IUIOCKOCTH, NP PELICHUN 33]1a4;

- IPUMEHATH IIPU3HAK NEPIEHIUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH,  TEOpeMy O  Tpex
NEPNEHAUKYIJIAPAX, IPU3HAK MEPHEHAUKYISPHOCTH

TUIOCKOCTEH JJIsl BBIYMCIICHUSI YIJIOB U PACCTOSIHUHA B
MPOCTPAHCTBE;

pacKiapIBaTh BEKTOP 1O Oa3ucCy;

- TPOU3BOJUTH OINCPAIUIO CIIOKCHUS, BBIYUTAHHUS,
YMHOXKEHUS BEKTOPA Ha YHUCIIO.

CTPOUTH BEKTOP, 110 €r0 KOOPAHHATAM;

- omepupoBath (HOpPMyIaMH CIOXKCHHS, BBIYMTAHUS,
CKaJISIPHOTO TIPOM3BE/ICHUS] BEKTOPOB;

BBIYUCIIATH YTIIBI MEXKIY MPSMBIMU U TUIOCKOCTSIMH,

- pemiath 3ajayd MPUMEHSS OCHOBHBIE CBOMCTBAa U
(bopMyJIbI TE BpalllCHHUS;

- HaxoJWTh OOBEM TPSMOW MPU3MBI, MHPAMHUIBI,
MPSIMOTO KPYrOBOTO MIUJIMHAPA U KOHYCa, [apa;

- HaxOJWTh IUIOMIAJM TOBEPXHOCTCH IMPU3MBI,
MUPAMHUJIBI, IWITUHAPA, KOHYCA U 1apa;

BBIUUCIISATh W M300paKaTb OCHOBHBIC AJIEMEHTHI
MPSIMBIX TPU3M, TTApaJUICTICTIHIICIOB,;

- CTPOUTH MPOCTEHIINE CEUYEeHHUS MHOTOTPAHHUKOB
VKa3aHHBIX BBIIIE, BBIYUCIATH TUIOMIATH  JTHUX
CEYCHHU.

YcTHBIM onpoc;
pe3yabTaT
BBITIOJTHEHUS
KOHTPOJIBHBIX
pabor.

V28. BerauciagaThb
JIMHEHHBIC DJIEMEHTHI U
yIJIbI B
MPOCTPAHCTBEHHBIX
KOH(Urypanusx,
00BEMBI U IIJIOIALN
ITOBEPXHOCTEH
MPOCTPAHCTBEHHBIX
T€J U UX NMPOCTEHIINX
KOMOMHAIIHIA.

- packiaJbIBaTh BEKTOpP MO 0a3ucy;

- TIPOW3BOJUTH OINEPAIUIO CIIOKCHUS, BBIYUTAHUSA,
YMHOKEHUS BEKTOpa Ha YUCJIO;

- CTPOUTH BEKTOP, MO €r0 KOOPAMHATAM;

- omepupoBath (HOpPMyITaMH CIOXKCHHS, BBIYMTAHUS,
CKaJISIPHOTO TIPOU3BE/ICHUSI BEKTOPOB;

BBIYHCIIATH YTIIBI MEXKIY MPSMBIMU U TUIOCKOCTSIMH,

- peliath 3a7adyd MPHUMEHssl OCHOBHBIE CBOWMCTBA U
(GbopMyIIBI TEJT BpaIllCHHUS;

- HAXOAWUTh OO0BEM MPSMON TPU3MBI, MUPAMUIBI,
MPSIMOTO KPYTrOBOTO IMIHJIMHAPA M KOHYCa, Iapa;

- HaAXOJUTh TUIOIIAIA TOBEPXHOCTEH MTPU3MBI,
MUPAMHJIBI, IUIUHAPA, KOHYCA U I1apa;

BBIUUCIATh W M300paKaTh OCHOBHBIE AJIEMEHTHI
MPSAMBIX MPU3M, TApAICICTUIEIO0B;

- CTPOUTH IPOCTEUIINE CEUYECHUS MHOIOTPAaHHUKOB
yKa3aHHBIX BBIIIIC, BBIUUCIIATH IJIomaan 9TUX
CCUCHUM.

YCTHBIN 01Ipoc;
pe3yJbTar
BBITIOJTHEHUS
KOHTPOJIbHBIX
pabor.

¥29. IlpumensaTh

- packiaibIBaTh BEKTOP MO Oa3ucy;

Y CTHBIN 01IpoC;
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KOOPJMHATHO-
BEKTOPHBINA METOL JJIst
BBIYHCIICHUS
OTHOIIICHUH,
pacCTOSHUM U YTJIOB.

- MPOU3BOIHUTH OINEPAIUIO CIIOKCHUS, BBHIYUTAHUS,
YMHOXKEHUS BEKTOPA Ha YHUCIIO.

CTPOUTH BEKTOP, 110 €r0 KOOPIMHATAM,;

- omepupoBath (OpPMYJIaMU CIIOKEHUS, BBIUUTAHHS,
CKaJIIPHOTO TIPOU3BE/ICHHUS BEKTOPOB;

BBIYUCIIATE YIJIbI MEXKY MPSIMBIMU U TUIOCKOCTSIMH;

- pemiaTh 3a7a4d NPUMEHss OCHOBHBIC CBOMCTBA M
(bOopMyITBI TEJ BpaICHHUS;

- HaXOOUTh OO0BEM TPSAMOIM TNPHU3MBI, MHUPAMHUIbI,
PSIMOTO KPYrOBOT'O IIMJIMHJIPA U KOHYCA, 111apa;

- HAXOJUTh IUIOMIA/N TOBEPXHOCTEH MIPU3MBI,
NUpPaMUJIbl, HHJIMHIPA, KOHYCA | 11apa;

BBIYHCIIATh W HM300paKaThb OCHOBHBIC 3JIEMEHTHI
MPSIMBIX MPU3M, MTapalIeIEIUIIC/IOB,;

- CTPOWUTH MPOCTCHIIME CEYCHUS MHOTOIPAHHHUKOB
YKa3aHHBIX BBIIIE, BBIUUCIATH IUIOMIATU  ITHX
CEUYCHHH.

pe3ysbTar
BBIITOJIHCHU ST
KOHTPOJIbHBIX
pabor.

V30. Ctpouts ceueHus
MHOTOTPaHHUKOB U
MU300paxkaTh CCUCHUS
TeJ BPAICHHUSI.

- pacKJaIbIBaTh BEKTOP MO Oa3ucy;

- TPOM3BOJUTH OIEPAIUIO CIOXKCHUS, BBIYUTAHUS,
YMHOKEHUS BEKTOpa Ha YUCJIO;

- CTPOMTB BEKTOP, [0 €0 KOOPINHATAM,;

- omepupoBarh (HOpPMyIaMH CIOXKCHHS, BBIYMTAHUS,
CKaJISIPHOTO TIPOM3BE/ICHUSI BEKTOPOB;

BBIYUCIIATH YTIIBI MEXKIY MPSMBIMU U TUIOCKOCTSIMH,

- pemiath 3ajayd MPUMEHSS OCHOBHBIC CBOKCTBAa U
(GbopMyIIBI TE BpalllCHHUS;

- HaxoJWTh OOBEM TMPSMOW MPU3MBI, MHPAMHUIB,
MPSIMOTO KPYrOBOTO MUJIMHAPA M KOHYCa, Iapa;

- HAXOJUTh TUIOIIAIA TOBEPXHOCTEH MPU3MEI,
MUPAMHUJIBI, IJTUHAPA, KOHYCA U 11apa;

- BBIUKCHATH U M300pakaTh OCHOBHBIE JIIEMEHTHI
NPSAMBIX MPU3M, APAJIICIICTTUIIEIO0B;

- CTPOUTH IPOCTEUIIHE CEUYECHUS MHOIOTPAHHUKOB
yKaSaHHI)IX BBIIIIC, BBIYHUCIIATH I1omaan 3TUX
CCUCHUM.

YceTHBIN o1poc;
pe3yJbTar
BBIITOJIHCHU A
KOHTPOJIbHBIX
pabor.

3HaTh:

31. 3HaueHue
MaTeMaTU4eCKOi
HAyKH JUIS PEIICHS
3a7a4, BO3HUKAOIIUX B
TEOPUH U TIPAKTHKE;
IIUPOTY U
OTPaHUYEHHOCTH
MIPUMEHEHHUS
MaTeMaTHYECKUX
METOJIOB K aHAJIU3Y U
HCCIEIOBAHUIO
MPOLECCOB U SIBIECHUIN
B MIPUPOJIE U
oO1IecTBe.

aKCHOMBI CTEPEOMETPUH;
- CIIEACTBUS U3 aKCUOM CTEPEOMETPHH;

- aKCHOMBI IUTAHUMETPHH;

- B3aUMHOE€ DAacIlOJOKEHUE MPSAMBIX, OPSIMOH U
IUIOCKOCTH, JIBYX IUIOCKOCTEH B IIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O MAPALIEIBHOCTH NPAMON U
IUIOCKOCTH, MapaJIJIEIbHOCTH JIBYX IJIOCKOCTEH;

- CBOMCTBA MapajlIeIbBHOTO NPOEKTUPOBAHUSA U

UX T[pUMEHeHHe g u3o0paxeHus ¢uryp B
CTEPEOMETPUN;
OCHOBHBIE  IIOHATUS  CTEPEOMETPUHU;  AKCUOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX;
- B3aUMHOC PACIOJIOXKCHUC IIPAMBIX, Hp}IMOﬁ u
IJIOCKOCTH, IBYX IUIOCKOCTEH B IMPOCTPAHCTBE;

YcTHBIN onpoc;
pe3ynbTar
BBIITOJIHEHU I
KOHTPOJIbHBIX
pabor.
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- OCHOBHBIC TEOPEMBI O TEPICHANKYISIPHOCTH
NpsIMOM U TUIOCKOCTH, NEPIEHAUKYISIPHOCTH ABYX
IUIOCKOCTEH;

- TOHATHE YIJIa MEXIY MPSMBIMHU, yria MExXAy
NpsIMOM M TUIOCKOCTBIO, JBYTPAHHOTO YIJIa, YIJja
MEXY IIOCKOCTAMM;

- OCHOBHBIE TEOpPEMBl O TMEPICHANKYISIPHOCTH
OpssMOM  ©U  IUIOCKOCTH,  NEPHEHAUKYISIPHOCTH
IUIOCKOCTEH;

- TIOHSTHE BEKTOpa, MPaBUJIO MapaJlieienuIe/a;

- CBOWMCTBa KOMIUIAHAPHBIX M  KOJUIMHEAPHBIX
BEKTOPOB;

- TIpSMOYTOJIbHAs CUCTEMa KOOPAWHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJIsIpHOE MPOU3BEJICHUE BEKTOPOB;

- TeJla BpaIllCHHUS;

- CBOMCTBA TeJ BpalllCHHUS,

- TOoHATHE oO00beMa © IUIOMIAJU TOBEPXHOCTH
Tr€OMETPUUECKOTO Tea;

- (hopmyBl A BBIUMCICHUS OOBEMOB U ILIOIIAJEH
MMOBEPXHOCTEH T€OMETPUUECKHUX TEJl. MePEUNCICHHBIX
B COJIEp’)KaHUU y4eOHOTro MaTepuana;

- TIOHSATHE MHOTOTPAaHHHUKA, €ro IOBEPXHOCTH,
MOHSATHE MPABUJILHOIO MHOTOTPAHHHKA;

- OlpejelieHWe TPHU3MBbI, MNapajuiefienuneaa, BHIbI
IPU3M;

- CBOICTBA MPHU3M M MapaJIeICIUTICIOB.

32. 3naucHue
MPaKTUKU U BOMPOCOB,
BO3HHUKAIOIINX B CAMOM
MaTeMaTHKe JJIst
(dhopMupoBaHus U
pa3BUTHUs
MaTeMaTHUEeCKOM
HayKHU.

- aKCHOMBI CTEPEOMETPHU;
- CJE/ICTBUS U3 aKCMOM CTEPEOMETPHH;

- AKCHUOMBI HJ'IaHI/IMeTpI/II/I;

- B3aUMHOE€ pAaCIOJIOKEHHE TMPAMBIX, NPSIMON H
MJIOCKOCTH, JIBYX IJIOCKOCTEN B MPOCTPAHCTBE;

- OCHOBHBIE€ TEOPEMBI O MAPAIIIEITBHOCTH MPSIMOUA U
MJIOCKOCTH, MapaJljIeIbHOCTH JABYX TJIOCKOCTEH;

- CBOMCTBA MapajyIeNbHOTO MPOEKTUPOBAHUS U
UX TpUMEHeHHe Mg u3zo0paxeHus ¢uryp B
CTEpPEOMETPUH;

OCHOBHBIE  MOHSATHS  CTEPEOMETPUM;  AKCHUOMBI
CTCPCOMETPHH U CIICACTBUA U3 HUX;

- B3aUMHOE€ pACIOJIOKEHHE TMPAMBIX, NPSIMOU H
MJIOCKOCTH, JIBYX IJIOCKOCTEH B MPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O MEPIEHAUKYISIPHOCTH
IpSAMON M IUIOCKOCTH, NEPNEHAUKYISIPHOCTH ABYX
IUIOCKOCTEH;

- IOHATHE YyIVIa MEXAY IMPIMBIMH, YIVIa MEXIY
NpsIMOM U TUIOCKOCTBIO, ABYTPAHHOTO YIJa, YIJja
MEXy TTIOCKOCTSIMH;

- OCHOBHBIE TEOpPEMBbl O TMEPIEeHAUKYISIPHOCTU
NpAMOM MU TUIOCKOCTH,  MEPHEHIUKYISIPHOCTH
IUIOCKOCTEH;

- TIOHATHE BEKTOpa, MPaBUJIO MapaJlieIenuIe 1a;

- CBOIMCTBAa KOMIUIAHAPHBIX M  KOJUIMHEAPHBIX

YcTHBIN o1poc;
pe3ynbTar
BBIITOJIHECHU L
KOHTPOJIbHBIX
pabor.
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BEKTOPOB;
- [OpsAMOYrojbHasg CUCTEMA KOOPAHMHAT;

- KOOpAMHATBI BEKTOPA,;

- CKaJsIpPHOE IIPOU3BEJIEHHE BEKTOPOB;

- TeJla BpallleH!s;

- CBOMCTBA TeJ BPAllCHUS;

- TMOHATHE o00beMa U IUIOLAJUd IOBEPXHOCTH
FE€OMETPUYECKOr0 TeNa;

- (GopMyJbl A BBIYMCICHUS O0BEMOB M IUIOIIAJCH
HOBerHOCTeﬁ FCOMECTPUUCCKHUX TCII. ICPCUNCIICHHBIX
B COJIEp>KaHUU y4eOHOIr0 MaTepuaa;

- IIOHATUC MHOI'OrpaHHHKa, C€ro IMOBCPXHOCTH,
MOHATHE NPAaBUIBHOTO MHOTOTPaHHUKA;

- ONpEIeNIEHUE MPU3MBI, INapajUleJenue1a, BHIbI
HPU3M;

- CBONCTBa IPHU3M U NapajuleJenuIe/ioB.

33. Uneu pacumpenus
YHUCJIOBBIX MHOXKECTB
Kak croco0a
MTOCTPOEHHUSI HOBOT'O
MaTeMaTH4eCKOro
amnmapara Jjisl peIeHust
MPAKTUYECKHX 3a7a4 U
BHYTPEHHUX 3a/1a4
MaTEMAaTHKHU.

- TeoMeTpuyeckas HMHTEpHpeTalns KOMIUIEKCHBIX
YHCell;

- JIeHCTBUTENbHAS M MHHUMas 4YacTb, MOAYJIb U
apryMeHT KOMIUIEKCHOT'O YHCIIa;

- anreOpanueckas UM TpPUTOHOMETpHuYecKas (HOpMbI
3aMnyucy KOMIUIEKCHBIX YHCEIL;

- apudmMeTuyeckre OCHCTBUS HaJl KOMIUIEKCHBIMU
YHCIaMU B Pa3HBIX (hOpMax 3amHCH;

- KOMIUIEKCHO CONPSDKEHHBIE YHCIA.

YcTHBIN OIpoc;
pe3ynbTar
BBIITOJIHECHUS
KOHTPOJIbHBIX
pador.

35. Bo3moxxHOCTH
reOMETPUH IS
OITMCAaHUS CBOMCTB
peanbHBIX MPEAMETOB
H UX B3aHMHOTO
PacCIOIOKEHUS.

aKCHOMBI CTEPEOMETPUH;
CJICICTBUS U3 aKCOM CTEPEOMETPUH;

- AKCHOMBI IUTAHUMETPHH;

- B3aUMHOE€ DAacIMOJOKEHUE MpPSAMBIX, NOPSIMOH U
IUIOCKOCTH, JIBYX IUIOCKOCTEH B IIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O MAPAIEIBHOCTH NPAMON U
IUIOCKOCTH, MapaJIJIEIbHOCTH JIBYX IJIOCKOCTEH;

- CBOMCTBA MapaJlJIeIbHOTO NPOEKTUPOBAHUSA U

UX T[pUMEHEeHHe i u300paxeHus ¢uryp B
CTEPEOMETPUN;
OCHOBHBIE€  TOHSITUS ~ CTEPEOMETPUHU;  AKCHUOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX;
- B3aHMHOE€ pACIOJIOKEHHE IMPAMBIX, NPIMOU H
IJIOCKOCTH, ABYX IUIOCKOCTEN B IIPOCTPAHCTBE;

- OCHOBHBIC TCOPCMBI 0 NECPICHAUKYIAPHOCTH
NPSAMOM U TUUIOCKOCTH, IEPIEHAUKYIIPHOCTH IBYX
IUIOCKOCTEH;

-  TOHATHE Yyrja MEXAY NPSAMBIMH, YIja MEXIY
NpSAMOM W TUIOCKOCTBIO, JIBYTPAHHOIO yIJIa, yria
MEXKY TIJIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI
NpsAMOM U IUJIOCKOCTH,
IUIOCKOCTEH;

- TIOHATHE BEKTOPA, IIPABUJIO MapaJlIeIICIUIIE1a;

- CBOUCTBA KOMILTaHaPHBIX nu KOJINIMHCAPHBIX
BEKTOPOB;

- IMPpsAMOYTOJIbHasA CUCTEMA KOOPAWHAT,

0 MEpHEHIUKYIIPHOCTH
MEPIEHAUKYIIIPHOCTH

YcTHBIN o1poc;
pe3yJpTar
BBIITOJIHCHU A
KOHTPOJIbHBIX
pabor.
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- KOOpAMHAThI BEKTOPA;
- CKaJIIpHOE NPOU3BEJICHUE BEKTOPOB;

- TeJla BpallleHus;

- CBOMCTBA TeJ BPAllCHUS,;

- TMOHATHE o00beMa U IUIOLAJAUd IOBEPXHOCTH
FE€OMETPUYECKOr0 TeNa;

- (GopMyJbl A1 BBIYMCICHHUS O0BEMOB M IUIOIIAJCH
HOBerHOCTeﬁ FCOMCTPUUCCKHUX TCII. ICPCUNCIICHHBIX
B COJIEp>KaHUU y4eOHOIro MaTepuaa;

- IIOHATUC MHOI'OrpaHHHKa, C€ro IMOBCPXHOCTH,
HOHATHE NMPABUIBHOTO MHOTOI'PAaHHHKA;

- OIpEeJeNIeHUuE MPU3MBI, NapajuleJenue1a, BHIbI
HIPU3M;

- CBONCTBa IPU3M U NapajuleIeIUuIEI0B.

36. YHUBEpCAIbHBII
XapaxkTep 3aKOHOB
JIOTHKH
MaTeMaTU4eCKHUX
paccyXJIeHHi, ux
MIPUMEHHUMOCTH B
pa3IMYHBIX 00J1ACTAX
YeJIOBEUYCCKOM
JIEeITEILHOCTH.

- aKCHOMBI CTEPEOMETPUH;
- CJICICTBUS U3 aKCHOM CTEPEOMETPHH;

- aKCHOMBI IJITaHUMETPHH,

- B3aHMHOE€ pACIIOJIOKECHHE IPAMBIX, NPSIMOU H
IJIOCKOCTH, IBYX IIJIOCKOCTEN B POCTPAHCTBE;

- OCHOBHBIC TEOPEMBI O MAPATIICITHLHOCTH MPSIMOU U
IJIOCKOCTH, NapaJljIeIbHOCTH JABYX IJIOCKOCTEH;

- CBOMCTBA MapajIeTbHOTO MPOCKTUPOBAHUS U
UX T[pUMEHeHHe i u3o0paxkenus ¢uryp B
CTEpPEOMETPUH;

OCHOBHBIE  TIOHSITHS  CTEPEOMETPHUHU;  AKCHOMBI
CTCPCOMETPHH U CIICACTBUA U3 HUX;

- B3aUMHO€ pACHOJIOKCHUE TMPAMBIX, MNPSIMON U
MJIOCKOCTH, JIBYX IJIOCKOCTEH B MPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O MEPIEHAUKYISIPHOCTH
IPSAMOM M TUIOCKOCTH, NEPHEHAUKYISPHOCTH IBYX
IUIOCKOCTEH;

- [OHATHE YIila MEXAY MPSIMBIMH, Yria MEXIy
NpsIMOM M TUIOCKOCTBIO, ABYTPAHHOTO YIJIa, YIJa
MEXy TTIOCKOCTSAMH;

- OCHOBHBIE TEOpPEMBbl O MEPIEeHAUKYISIPHOCTU
OpsIMOM U IUIOCKOCTH,  NEPHEHAUKYISIPHOCTH
TIOCKOCTEM;

- TIOHSTHE BEKTOpa, MPaBUJIO MapaJlIeIenuIe1a;

- CBOUCTBA KOMILTaHAPHBIX nu KOJUIMHCAPHBIX
BEKTOPOB;

- IpsAMOYTOJIbHAasA CUCTEMA KOOPAWHAT,

- KOOpJHMHATHI BEKTOPA;

- CKaJsIpHOE MPOU3BE/ICHUE BEKTOPOB;

- TeJla BpaIlleHHUs;

- CBOICTBA TeJ BpalllCHMUS,;

- TOHATHE oO0BEMa M IUIOMIAM TMOBEPXHOCTH
TEOMETPHUUECKOTO TeJa;

- (hopMysBl A7 BBIUMCICHUS OOBEMOB U ILIOMIAJEH
HOBerHOCTeI\/'I FrCOMETPUUCCKHUX TECII. IICPCUNCICHHBIX
B COJIEp’KaHUU y4eOHOTrO MaTepuana;

- IIOHATUC MHOI'OrpaHHHKa, €ro IOBCPXHOCTH,
MOHSITHE MPABUJIBHOTO MHOTOTPAHHUKA;

YcTHbIi onpoc;
pe3ysbTar
BBITIOJTHEHUS
KOHTPOJIBHBIX
pador.

43




- OMNpelesIeHHe NPU3MBbl, Mapajuleenunesna, BUIbI
IpU3M;
- CBOICTBa IPU3M U IapajuieNenuneioB.

5. HEPEYEHb UCIIOJBb3YEMbBIX METOJ0OB OBYUEHUSA
5.1 INaccuBHBIC: JCKIMH (TCOPETHUCCKUE 3aHITHUS), OECE/IbI, OMIPOCHI.
5.2 AXTUBHBIC U UHTEPAKTUBHBIC: KEHC — CTaIUM, OPCHH-PUHT.
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