[Tpunoxxenne No3
K oOpazoBarensHoi porpamme CIIO no npodeccun
18.01.26 AnmapaTumk — oniepaTtop HePTEXUMHIECKOTO MPOU3BOICTBA

PABOYAS IPOT'PAMMA YUEBHOM JUCHUTLIUHBI

OY.10 MATEMATHUKA

®dopma o0ydeHUs: OUHAs
Cpok nomyuyenust oopazoBanus: 2 roga 10 mecsien
Kypc: 1,2
Cemectp: 1,2,3,4

( A
OOKYMEHT NnoarnmMcAH
SNEKTPOHHOW NOANMNCBLIO
Topoibck, 2022

CepTtudpukat: 6FA44C50384686A8E7BD5E27735179BC
Bnapeneu: EdbpemoBa BepoHuka BacunbesHa
OenictBuTteneH: ¢ 14.06.2022 go 07.09.2023




PaGouass  mporpamma  cocTaBieHa Ha  OCHOBaHMM  NPUMEPHOW  TPOTPAMMEI
001eo0pa3oBaTeIbHOM TUCHMIUIMHBI MaTematuka il npogecCHOHAIBHBIX 00pa3oBaTeIbHBIX
OpraHM3alNil, PEKOMEHTOBAHHOM OIr'AYy «DUPO» UL peanu3aluu OCHOBHOH
npodeccuoHanbHOi  oOpa3oBatensHOW mporpammbl  CIIO nHa 6a3ze ocHOBHOTO —0OIIErO
oOpa3zoBaHus C ToJydeHHeM oOmiero ooOpaszoBanus (mpotokoa Ne 3 ot 21 wumroma 2015 1).
Perucrpanmonnsiit Homep peuensuu 377 ot 23 utong 2015 r. ®I'AY «DUPO».

Pabouast mporpamMmma paccMoTpeHa

Ha 3aceganuu I11IK OOIL]

[Tporoxon Ne 10 ot « 24 » utons 2022 r.
[Ipencenarens ITIK OOIL]

Py
' H.A Ilonymuna

Yr1Bepxaaro:
3am. nupekropa no YMP

-~
¢

E.B. Ka3akoBa
« 25 » urons 2022 r.

PaGouyro nporpammy pa3padoraJ:
[IpenogaBatens (yuyuTenb MaTEMATHKU, THPOPMATHKHU M BBIYHCIUTEIILHON TEXHUKHN ) BBICIICH

H

KBaJIM(PUKALMOHHOW KaTeropuu H. A. Ilonymuza




COJAEPKAHUE

1. OBIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCIATIIAMHBI
2. CTPYKTYPA U COAEP KAHUE YYEFHOM JUCITATLTAHBI

3. VCJIOBUSI PEAJIM3ALIAM TIPOT PAMMBI YUEBHOI
TACIATLITAHBI

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHOU JTUCIUITIJIMHBI

CcTp.

19

21



1. OBIIASI XAPAKTEPUCTHUKA YUYEFHOM JUCIATIIMHBI MATEMATHKA
1.1. MecTo IMCHMIUIMHBI B CTPYKTYpPe 06pa30BaTe/IbHON MPOrpaMMBbi:

Hucuunnmba «MaremaTtuka» BXOIUT B oOuieoOpasoBarenbHblii yueOnsnii mukn [TITKPC
Kak o0mias yueOHas tuciuruinaa (mpoduibHas).

Pabouas mporpamma y4eOHOW TUCHMIUIMHBI SIBJISICTCSI YaCThIO MPOTPAMMBI MOATOTOBKU
KBATM(UIIUPOBAHHBIX pabouux M ciyxammx mno npodeccun: 18.01.26 Anmapatdyuk — orepaTop
HE(PTEXUMHUECKOTO MTPON3BOJICTBA.

1.2. Heab u nJIaHUpyemMbie Pe3yabTaThl 0CBOCHHS TUCHUTIIHHDI

CopepxaHue porpaMMbl HalIpaBJIEHO HA JOCTM)KEHUE CIIEIYIOIINX LIeIeH:
- obecrieueHre chOpMUPOBAHHOCTHU MPEJICTABICHUN O COLUANBHBIX, KYJIBTYPHBIX U HCTOPHUYECKHUX
(akTOopax CTaHOBJICHUS] MATEMATUKH;

- o0ecrieuyeHue C(bOpMI/IpOBaHHOCTI/I JIOTHYECKOro, aJrOpuTMHU4YECKOro M MAaTEMAaTHU4YCCKOI'O
MBIIIJICHU A,

- obecrieyeHne c(HOPMUPOBAHHOCTH YMEHHMH NPUMEHATH IOJIyUYCHHBIC 3HAHUS NPU PEIICHUH
pa3JIMYHBIX 3a/1a4;

- obecrieueHne chopMUPOBAHHOCTH MPEACTABICHUI O MaTEMAaTUKE KaK YaCTH O0IEUeTI0BEYEeCKOM
KYJIbTYPbl, YHUBEPCAJIbHOM S3bIKE HAYKH, IMO3BOJISIOIIEM OINUCHIBATH M U3Yy4aThb peajbHbIC
IIPOLIECCHI U SIBJICHUSI.

OcBoenue copep:xkanus yueOHON AUCIUILTHHBI «MaTtemMaTrnka» 00ecreunBaeT TOCTHKEHUE
00yJaroIUMHUCS CIETYIOIUX PE3YIbTAaTOB:
JIUYHOCIHBIX:
- cOopMHUPOBAHHOCTH MPEACTABICHUI O MaTEMaTHKE KaK YHHBEPCATLHOM SI3bIKE HAYKH, CPEJICTBE
MOJICTTUPOBAHUS SIBJICHUM U IPOLIECCOB, UESIX U METOJaX MAaTEMaTHKU;

- HOHUMAaHUE 3HAYNMOCTHU MaTeMaTHKU VIS Hay4YHO-TEXHUYECKOTO nporpecca,
c(OpPMHUPOBAHHOCTH OTHOIICHUS K MaTeMaTHKe KaK K 4acTU OOIIeYeNIOBEYeCKON KYIbTYphl Yepe3
3HAKOMCTBO C UCTOPUEHN pa3BUTUSA MATEMATUKH, SBOJIOLIMEN MATEMATUYECKUX UIEH;

- Pa3BHUTHUC JIOTMYCCKOTO MBIINUJICHUSA, ITPOCTPAHCTBCHHOI'O B006pa)KCHI/I$[, aJIFOpI/ITMH‘IeCKOﬁ
KYJIbTYPbI, KPUTUYHOCTHU MBIIIJICHUS HA YPOBHC, HCO6XOI[I/IMOM JIIA 6y)1ymel71 HpO(l)eCCI/IOHaHBHOI‘/‘I
ACATCIIbHOCTH, IJIA MPOAOJIDKCHUA 06pa3OBaHI/IH 41 CaMOO6pa3OBaHI/I$I;

- OBJIaZICHUE MaTeMaTHYECKUMH 3HAHUSAMU M YMEHUSMHU, HEOOXOJUMBIMH B ITOBCETHEBHOM JKU3HU,
JUISL OCBOEHHUSI CMEKHBIX €CTECTBEHHO-HAYYHbBIX JUCIHUIUIMH U JUCHMIUIUH NMPO(PECCHOHAIBHOTIO
LUK, U TIOJTy4YeHus: 00pa3oBaHus B 001aCTAX, HE TPEOYIOUIMX YIiyOJIeHHOW MaTeMaTHu4ecKon
MO/ITOTOBKY;

- TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MPOTSKEHUH
BCel JKM3HM; CO3HATEIHbHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEITHOM
po¢eCCUOHAIIBHON U OOIIIECTBEHHOMN JEATEIHLHOCTH,

- TOTOBHOCTb U CITOCOOHOCTH K CAMOCTOATEIbHON TBOPUYECKOW U OTBETCTBEHHOM JI€SITEILHOCTH;

- TOTOBHOCTh K KOJUIEKTHBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B 00Opa30BaTEIbHOM,
OOIIECTBEHHO  TOJIE3HOHM, y4eOHO-HCCNENOBATEIbCKOM, TMPOEKTHOW W  JAPYTHX  BUAAX
JIeATEIILbHOCTH,

- OTHOIICHHUEC K HpO(i)eCCHOHaHLHOfI ACATCIIBHOCTH KAaK BO3MOXHOCTHU YYAaCTUSA B PCIICHHUU
JINYHBIX, O6H.I€CTB€HHBIX, ToCyJdapCTBCHHBIX, 06H.[eHaI_II/IOHaJ'ILHBIX HpO6J’ICM;

Memanpedmemybzx:

- YMCHHUC CaMOCTOATCIIBHO OIPCACIIATh HEIN ACATCIBHOCTU U COCTABJIATH IIAHBI ACATCIBHOCTHU,
CaMOCTOSATCIIbHO OCYHIECTBJIATD, KOHTPOJUPOBATH n KOPPEKTHUPOBATH JACATCIIBHOCTD,
HCIIOJIb30BATh BCC BO3MOKHBIC PECYPCHI JIsI JOCTUKCHHUS ITOCTABJIICHHBIX neiaeu u peaj3ann
IIJIAaHOB ACATCIBHOCTU, BI)I6I/IpaTI) YCIICUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYyallUuAX;

- YMEHHe NPOAYKTHBHO OOLIAThCs U B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHON JI€ATENILHOCTH,
YUUTBHIBATh MO3ULIUU APYTUX YYACTHUKOB JAESATENbHOCTH, 3((HEKTUBHO pa3peniaTb KOH(INKTHL;



- BJIaJICHUE HaBbIKAaMU MO3HABATEIILHON, Y4€OHO-UCCIIeI0BATEILCKON U MPOEKTHOMN JCSATEIHHOCTH,
HaBBIKAMHU pa3pelieHus mpodiaeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOHUCKY
METOIOB PEIICHUS MPAKTUYECKHUX 3aJ1a4, MPUMEHEHHUIO Pa3IUYHBIX METO/IOB ITO3HAHMSI;

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOATENBbHOM HH(pOpMALMOHHO-II03HABATEIbHON
NesTeNbHOCTH, BKIIOYas YMEHHE OPHUEHTHPOBATHCS B DPA3JIMYHBIX MCTOYHMKAX HHGMOpMaIuH,
KPUTHYECKH OILICHWBAaTh W WHTEPIPETUPOBATh HHPOPMALMIO, TOJYYAEMYI0 M3 pa3IMYHbIX
HUCTOYHHUKOB;

- BJIAJCHHUC SA3BIKOBBIMH CPCACTBAMU: YMCHUC ACHO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY
3pC€HM, UCII0JIb30BATh AACKBATHBIC SA3BIKOBBIC CPEACTBA,

- BJIAQJICHUC HaBbIKaMH [MO03HaBaTEIILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHHsA COBCpIIAaCMBIX ﬂeﬁCTBHﬁ u
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PC3YJILTATOB U OCHOBaHHfI, rpaHvi CBOCTO 3HAHWUA W HC3HAHUA,
HOBBIX IMIO3HABATCIIbHBIX 3a4a4 U CPEACTB AJIA UX JOCTHUIKCHUA,

- IEJICYCTPEMIICHHOCTh B IOHMCKAaX W MPHUHSATHH PEIICHUH, COOOPa3sUTEIBHOCTh M HMHTYHWIIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHI;, CHOCOOHOCTh BOCIPUHHMATH KpPacoTy |
TApMOHHIO MHPA;

NpeoMemHbIX.

- c(OpPMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUKe KaK YacTH MUPOBOH KYJIBTYPBl H MECTE
MaTeMaTHUKH B COBPEMEHHOW IUBWIIM3AIUMH, CIIOCOOAX OMKMCAHUS SBJICHUN pPEaJIbHOrO MHUpa Ha
MaTEMaTHYECKOM SI3bIKE;

- C(I)OpMI/IpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ 0 MaTreMaTHYeCKUX IIOHATHSAX KaKk BaKHEHIIHNX
MaTEMaTUUCCKUX MOJCIIAX, IMO3BOJIIOMIUX OIMUCBIBATE U HU3Y4YdaThb PA3HBIC IPOLIECCHI U SBJICHUS,
IIOHUMAaHHEC BO3BMOKHOCTH aKCUOMATHYCCKOI'O ITOCTPOCHUA MATCMATHICCKUX TGOpI/Iﬁ;

- BJIaJC€HHUC MCTOHAaMU HOOKAa3aTCIbCTB U AJI'OPUTMOB PpCHICHUA, YMCHUC HUX IPUMCHATH,
IMPOBOAWTL AOKA3aTCIbHBIC PACCYKACHUA B XOAC PCUICHUA 3aa4;

- BJIaJACHHC CTAaHAAPTHBIMK IpUCMaMU PCHICHHA PAIUOHAIIBHBIX W HPPAIUOHAJIbHBIX,
IMOKa3aTCJIbHBIX, CTCICHHBIX, TPHUIOHOMCETPHUYCCKUX ypaBHCHI/Iﬁ U HCPABCHCTB, HX CHCTCM;
HCIIOJIb30BAHHUEC I'OTOBBIX KOMIIBIOTCPHBIX IMPOrpaMM, B TOM YHCJIC JJIA IMOUCKA IMYTU PCIICHUA U
WIUTIOCTPpAali PCHICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB,

- cOpPMHUPOBAHHOCTH TPEIICTABICHUI 00 OCHOBHBIX MOHITHSIX MAaTEMaTHYECKOTO aHAIM3a U UX
CBOMCTBax, BJAJEHHE YMEHHEM XapaKTepu30BaTh TOBeleHHUE (YHKIHMH, HUCIOIb30BaHUE
MOJYYECHHBIX 3HAHUM I ONUCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEN;

- BJIaJICHWE OCHOBHBIMU MOHATUSAMHU O TUIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTypax,
UX OCHOBHBIX CBOMCTBAX;

- cOpMUPOBAHHOCTh YMEHUS PACIIO3HABATH TeOMETpUUECKre (PUTYPHI HA YepTekaxX, MOACTAX U B
pealbHOM MHpE; NMPUMEHEHHE H3YUYCHHBIX CBOMCTB TeoMeTpudecKux ¢uryp u Gopmyn s
pELIEHNs TEOMETPUYECKUX 3a7a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM;

- c(hopMUpPOBaHHOCTH TPEJCTABICHUN O MpoOIlecCax U SIBJICHUSAX, UMEIONIMX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAIbHOM MHPE, OCHOBHBIX IIOHSATHUAX
3JIEMEHTAPHON TEOPHUH BEPOSTHOCTEW; YMEHUN HAXOJUTh U OLIEHUBATh BEPOSATHOCTH HACTYIUIEHUS
COOBITUI B MPOCTEHUIUX MPAKTUYECKHX CHUTYAIUSX U OCHOBHBIC XapAaKTEPUCTHKH CIy4YaiHBIX
BEJIINYHH;

- BJIaJICHUE HaBbIKAMU MCIOJIb30BAaHUS TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM IIPHU PEIICHHUH 3a]1ay.
B pesynbrare ocBoeHUs yueOHON UCIIUTUTMHBI 00 YJIArOIIHICS JOHKEH 3HATH/TIOHUMATD !

- 3Ha4YeHHE MaTeMaTHYeCKOM HAayKU IJId PCIOCHHA 3aJad, BOZHUKAIOIINUX B TCOPHUU U MPAKTHUKE;

IIUPOTY U OTPAaHUYEHHOCTh IPUMEHEHUSI MaTEMAaTUYECKUX METOJOB K aHAJIM3y U UCCIIEI0BAHUIO

MIPOLIECCOB U ABJIEHUH B MPUPOJIE U OOIIECTBE;

- 3HAQUCHUEC IMPAKTUKH W BOIIPOCOB, BO3HUKAIOIINX B caMmon MaTeéMaTuke, aJisd CbOpMI/IpOBaHI/IS[ u

pPa3BUTHUSI MATEMAaTUYECKOWU HAYKH;

- UJCW PACIIUPEHUS YUCIOBBIX MHOXXECTB KaK CIoco0a MOCTPOSHUS HOBOTO MAaTeMaTHYECKOTO

anmnapara JiIsl pellieHUs MPaKTUYEeCKUX 3a]1a4 U BHYTPEHHUX 3a]]a4 MATEMATHKU;



- 3HaU€HHE UJEH, METOJI0B U PE3yIbTAaTOB ANreOphl U MAaTEMATUYECKOTO aHAIN3a AJIs IOCTPOSHHUS
MOZIEJIEH pealbHBIX IIPOLIECCOB U CUTYaALUH;
- BO3MOXXHOCTH T€OMETPHM U1 ONMCAHUSA CBOWCTB DPEANBHBIX IPEIMETOB M HX B3aUMHOIO
PacCIOJIOKEHUS;
- YHUBEPCAJIbHBIM XapaKTep 3aKOHOB JIOTUKU MAaTEMaTHYECKUX PACCYXKACHUHN, UX IPUMEHUMOCTh
B Pa3ITUYHBIX O0JIACTSIX YEJIOBEYECKOM EATEIIbHOCTH;
- pasnuuue TpeOOBAaHUM, NMPENBABISIEMbIX K JOKAa3aTelIbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX,
COLIMAJIBHO-DKOHOMUYECKHUX U T'YMAaHUTAPHBIX HAYKaX, HA IIPAKTHUKE;
- pOJIb aKCHOMAaTHKM B MaTE€MaTHKE; BO3MOXXHOCTb IOCTPOCHHsS MAaTEMaTU4YECKUX TEOpHUH Ha
aKCMOMAaTHYECKOW OCHOBE; 3HAUCHHE AaKCHMOMATUKU IS JAPYrHX oOOJacTeid 3HaHUS M s
IIPAKTUKU;
- BEPOSATHOCTHBIX XapaKTep Pa3IMYHbIX IIPOLECCOB U 3aKOHOMEPHOCTEN OKPYKAIOLIETO MUPA.

B pesynbrate ocBoeHMs yueOHOHN TUCHMITIMHBI 00yJaloUIUics JOIKEH YMeTh:
Auredpa
- BBINOJHATH apu(MeTHUeCKHe AEUCTBHs, cOYeTass YCTHblE€ M IMCbMEHHbIE IIPUEMBI, NPUMEHEHHE
BBIUUCIIUTENbHBIX YCTPONCTB; HAXOAWUTh 3HAUCHHUS KOPHSA HATypaJbHOM CTENEHHU, CTEIEHU C
pallMOHAJBHBIM IIOKa3aTesieM, Jiorapudma, HCIOIb3ys MNP HEOOXOJUMOCTH BBIYHUCIUTEIIbHBIC
YCTPOWCTBA; MOJIb30BAaTHCS OLIEHKON M MPUKUAKON IIPH IPAKTUYECKHUX PacyeTax;
- TIPOBOJIUTH IO W3BECTHBIM (hopMynaM M IpaBuwiIaM IpeoOpa3oBaHUsl OYKBEHHBIX BBIPAXKEHUIA,
BKJIFOUAIOIIUX CTENEHH, PaJAnuKaJIbl, JOrapudMbl 1 TPUTOHOMETPHUYECKHUE (QYHKLINY;
- BBIYMCIATH 3HAUCHUS YHMCIOBBIX M OYKBEHHBIX BBIPQXKEHHH, OCYLIECTBIIAA HEOOXOIUMBbIE
MIOJICTAHOBKH U NIPe00pa30BaHMUs;
- UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA U YMEHHs B MPAKTHUECKOW JESITeIbHOCTU U IOBCEAHEBHOU
KHU3HU JIJISL:
- IPAKTUYECKUX pacueToB MO (opmyiam, BKIOYas (OpMysbl, COAEpKalllMe CTENEeHH, paJuKalbl,
jJorapupmMbl M TPUTOHOMETpUYECKHE (DYHKIMM, MCIONIB3Ysl IMPU HEOOXOIUMOCTH CIPAaBOYHBIE
MaTepualibl ¥ POCTEHIIINEe BHIYUCIUTENbHBIE YCTPOICTBA.
DYyHKUMH U UX TPaPUKHU
- OIpeleJIATh 3HaueHUe (PYHKIMH 110 3HAYCHUIO apryMeHTa IIPH pa3IMyHbIX crioco0ax 3aJaHus
byHKIIY;
- CTPOMTD TpapUKHN U3YUYEHHBIX (DYHKIIMIA;
- ONHUCHIBaTh MO TpauKy MOBEAEHUE M CBOMCTBa (YHKIMM, HAXOAUTH MO Tpaduky (GyHKIUU
HauOOoJIbIINE U HAUMEHbIIINE 3HAYCHHUS;

- pewiath ypaBHEHHMsI, MPOCTEUIINE CUCTEMBbl YpaBHEHHM, HCIOJIb3YS CBOMCTBA (YHKIMH M HUX
rpadukuy;

- HUCIOJIb30BaTh MPHOOPETEHHbIE 3HAHUS W YMEHHS B TPAKTHUECKOH JEATEIbHOCTH U
ITOBCETHEBHOM KU3HM JUIS:

- ONMCaHMSI C MOMOIIBI0 (PYHKIMH PA3JIMYHBIX 3aBUCHUMOCTEH, MpeICTaBiIeHUs] UX rpaduyecky,
UHTEpIpeTaly rpaduKos.

Hauana mareMaTH4eCKOro aHajm3a

- BBIUUCIISATH IPOU3BOAHBIE JIEMEHTAPHBIX (YHKLUH, UCIIOIb3Ys CIIPABOYHBIC MaTepPHAIIbI;

- UCCIIeIOBaTh B MPOCTEMIINX cilyyasX (PYHKIMM HA MOHOTOHHOCTb, HAXOIUTh HauOOJbIINE U
HauMEHbIINE 3Ha4eHUs1 QYHKUUN, CTPOUTH Ipa)K¥ MHOTOUJIEHOB C MCIOJIb30BAaHUEM arlnapara
MaTeMaTHYeCKOro aHaJIN3a;

- UCMOJb30BaTh MPHOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTUYECKOH JEATENbHOCTH U
HOBCGHHGBHOﬁ KNU3HU OJId PCIICHUS IMPUKIIAAHBIX 3a1a4, B TOM YHUCJIC COIMUAJIBHO-OKOHOMUYCCKUX
u (QU3NYECKUX, HAa HaWOOJbIIME M HAUMEHBbIIME 3HAYEHHUS, HAa HaXOXICHHE CKOPOCTH H
YCKOPEHHUS.

YpaBHeHNS U HEPABEHCTBA

- peuiaTth paiuOHAJIbHBIC, ITOKA3aTCIbHBIC U JIOFapI/I(l)MI/I'—IeCKI/Ie YpaBHCHHA U HCPABCHCTBA,

- COCTABJIATH YPAaBHCHHA IO YCJIOBHUIO 3a1a4HU,



- MCIIOJIb30BATh I MPUOIMKEHHOTO PEIIeHNs YPaBHEHUHN 1 HEPABEHCTB IpaduuecKuil METo/;

- n300pakaTh Ha KOOPAMHATHOM IMJIOCKOCTH MHOXKECTBA PELICHUH MPOCTEHITNX ypaBHEHUN U MX
CHUCTEM;

- HUCIOJIb30BaTh MPHOOpETEHHbIE 3HAHUS U YMEHUS B TNPAKTHUECKON NEATEIbHOCTH U
IIOBCEITHEBHOM JKM3HU JUUIsl IOCTPOEHUS M UCCIIEI0BAHUS IPOCTENIINX MAaTEMAaTHUECKUX MOJIEIIEH.

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BePOSITHOCTeM

- pemath mpocTerime KOMOMHATOPHBIE 33a4ll METOJIOM Iepedopa, a TakKe ¢ MCIOJIb30BaHUEM
U3BECTHBIX (hopMyIT;

- BBIYUCIIATH B MPOCTEHUIINX CIIy4asiX BEPOSTHOCTH COOBITHI Ha OCHOBE IOJICUETa YHCIIa UCXO/I0B;

- HCIIOJB30BaTh HpI/IO6peTeHHBI€ S3HaHUSA W YMCHHUA B HpaKTquCKOﬁ ACATCIIBHOCTH U
MIOBCEJHEBHON KM3HM [Js aHaIW3a PEaJbHBIX YUCIIOBBIX JAHHBIX, HPEICTABICHHBIX B BUJE
auarpamm, rpauKoB; aHaiIu3a HHPOPMAIMK CTATUCTUYECKOTO XapaKTepa.

I'eomerpust

- pPacmo3HaBaTh HA YEepPTEKaxX M MOJEISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX ONUCAHUSIMHU, U300paXKEHUAMHY;

- OIIMCHIBATh B3aMMHOE PACIIOJI0KEHHUE MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTRBE;

- QHAJIM3UPOBATh B MIPOCTEUIINX CIYYasX B3aUMHOE PACIIOJIOKEHHE 00BEKTOB B IIPOCTPAHCTRE;

- M300pakaTh OCHOBHBIC MHOTOTPAHHUKU M KPYIJIbIC TeJa; BBIMIOJIHATH YEPTEKH IO YCIOBUSIM
3a/1a4;

- pelaTth MIAHUMETPUYECKUE U MPOCTEHIINE CTCPEOMETPUYCCKHE 3a/1adyl Ha HAXOXJICHUE
T€OMETPUUYECKHUX BEJIMYUH (JJIMH, YIII0B, MIIOMIA/IeH, 00bEMOB);

- ACII0JIb30BATh IIPH PEIICHUU CTEPCOMETPHUYCCKUX 3a/1a4 INIAHUMETPUUYCCKUE (PAKThl U METO/IBL;

- POBOJIUTH JTIOKA3aTEIbHBIC PACCYKICHHSI B X0JIC PEIICHHS 3a/1a4;

- HCIIOJB30BaTh HpI/I06peTeHHI)I€ 3HaHUA W YMCHHUA B HpaKTH‘{eCKOﬁ ACATCIIBHOCTH U
MTOBCETHEBHOM KM3HU JJIs1 MCCIIEAOBAaHUS (MOJICTUPOBAHUS) HECTIOXKHBIX IPAKTHUECKUX CUTYaIUil
Ha OCHOBE M3YYECHHBIX ()OPMYIT U CBOUCTB QHUTYD;

- BBIUHCICHHS OOBEMOB M IUIOLIAC MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MPH PEIIeHUU
MPAKTUYECKUX 3aJa4, HCHONB3YyS NpU HEOOXOJUMOCTH CIPABOYHHUKHA U BBIYUCIUTEIbHBIC
YCTPOICTBA.

1.3. KoauuecTBO 4acoB HA OCBOEHHE MPOrpaMMbl JUCHHUIJIMHBI:
MaKCUMaJIbHOU ydeOHOU Harpy3ku oOyuvarorerocst 378 4acoB, B TOM YHUCIIE:
00s13aTeNbHON ayAUTOPHON yueOHOI Harpy3ku odyuatorierocs 378 4acos.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JAUCIHUILIAHBI

2.1. O6beM yueOHOI TUCIUILTUHBI U BUbI Y4eOHO#i padoThl

Bua yueOHoii padoThI

O0beM B yacax

MaxkcuMmaJjibHasi yueOHasi Harpy3Ka (Bcero)

378
B TOM YHCIIE:
TEOpPETHYECKHUE 3aHATHUS (BCETO) 128
MIPaKTUIECKUE 3aHATHUS (BCETO) 250




2.2. TemaTuyeckuii NJIaH U coiep:kaHue yueOHoii nucuumiaudabl OY .10 MaTtemaTuka

HaumeHoBaHue pa3aeioB U TeM

Copaep:xaHue y4eGHOr0 MaTepHaia, NPAKTHYECKUE 3aHATUS

O0beM B yacax

1 2 3
BBenenue Copaep:xanue yuedOHOro MaTepuaja 1
1. Maremaruka B HayKe, TEeXHHKE, SKOHOMHKE, THPOPMAIIMOHHBIX TEXHOJIOTHAX U TPAKTHYECKOU 1
JeSITeIbHOCTH. (aHAJIN3 IPON3BOACTBEHHOMN CUTYAIINH)
Pa3zgen 1. Aareopa 44
Tema 1. 1. Pa3BuTHE MOHATHS O YHCIIE Copeprxanue yaeOHOTO MaTepHaia 11
1.1.1.1lenble 1 paunMOHANBHBIE YMCTA. 2
1.1.2.[deiicTBUTENBHBIC YUCTIA.
IIpakTnyeckoe 3ansaTue Nel: 2
Apundmernueckre NelcTBHS Ha YNCIAMHU, CPABHEHHUE YNCIIOBBIX BEIPaKCHUH.
1.1.3.TIpubarKeHHbIC BEIYUCICHHS. 3
1.1.4.TTpubamxeHHOe 3HaUCHHUE BETMYHHBI U MTOTPEIIHOCTH TIPHOJIMIKEHHH.
1.1.5.KomMmiekcHele yucna.
IIpakTnyeckoe 3ansTHe Ne2: 3
[TpubmmKxeHHble 3HAUYCHNS BETMYIHH W IOTPEITHOCTH BHIYHUCICHHH.
IMpakruyeckoe 3ausitue Ne3: 1
KonrponbHas pabora 1o Teme «Pa3BuTHe MOHATHS O YUCIIE»
Tema 1.2. Kopnu, cTenenn u norapugmel Copep:xanue yueOHOro MaTepuaia 33
1.2.1. KopHu u cTeneHu. 2
1.2.2. KopHH HaTypanbHOM CTETIEHU U3 YHCIIa U UX CBOMCTBA.
IIpakTnyeckoe 3ansaTne Ned: 2
HaxosxzaeHue 3HaueHUs! KOPHS BbIPAXEHUI HA OCHOBE ONPEJEIICHHUS.
1.2.3.Ctemnens ¢ palioHaATbHBIMU TOKA3aTENsIMHU, KX CBOWCTBA (TPYMIIOBas TUCKYCCHS). 3
1.2.4.Crenenu ¢ nelCTBUTEIbHBIMA OKA3aTEISIMU.
1.2.5.CBoiicTBa CTETIEHN C AEUCTBUTEIHHBIM ITOKA3aTEIEM.
IIpakTuyeckoe 3aHsTHE No5: 3
HaxoxneHue 3HaueHMsI CTETIEHU HA OCHOBE ONPEAEICHNUS.
1.2.6.Jlorapudm. Jlorapupm uncia. 5
1.2.7.0cHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.
1.2.8.lecsiTHUHBIC M HATYPAIBHBIE JTOTapUMBI.
1.2.9.IlpaBuna nelicTBuii ¢ norapupmamu.
1.2.10.ITepexox k HOBOMY OCHOBAHHUIO.
IpakTuyeckoe 3aHaTHE No6: 4
Haxoxnenne 3HaueHus joraprgma Ha OCHOBE OIPEICIICHHUSI.
1.2.11.IIpeobpazoBanue palOHAIBHBIX BHIPAKECHHUH. 2




1.2.12.IIpeoOpazoBanye UppalMOHAIBHBIX BHIPAKESHHH.

IIpakTnyeckoe 3anaTHe Ne7: 2
Haxoxnerne 3Ha4eHHS BBIPaXCHUH, HCIIONB3YSl MPH HEOOXOTUMOCTH HHCTPYMEHTAIbHBIC
CpelCcTBa.
1.2.13. [IpeoOpa3oBaHue CTETIEHHBIX BBIPAKCHH.
IIpakTnyeckoe 3ansaTHe Ne§:
Haxoxnerne 3Ha4eHNS CTETICHH, BBHITIOIHSS IPE0Opa30BaHUs BRIPAKCHHUN, IPUMEHSISI POPMYIIBL,
CBSI3aHHBIC CO CBOMCTBAMU CTENCHEH.
1.2.14.IlpeoOpa3oBaHne MOKA3aTEIbHBIX BRIPAKCHAH.
IpakTnuyeckoe 3ansaTne Ne9:
Haxoxnerne 3HaYCHUS TIOKA3aTENFHBIX BBIPAKSHIH, BBITIONHSAS IPEOOpa30BaHUs, IPUMEHSIS
(opMyIIbI, CBI3aHHBIE CO CBOMCTBAMU CTEIICHEH.
1.2.15.1IpeoOpazoBanue 1orapuMUUECKUX BBIPAKESHHUH. 2
1.2.16.ITpeobOpazoBanue morapu(pMUIECKUX BRIPAKCHHN.
Ipakrnyeckoe 3anaTue Nel0: 1
Haxoxxnerne 3HadeHWs — JorapudMa, BBITONHSS MPEoOpa3OBaHUS BBIPAKCHUH, MPUMEHSS
(hopMyIIBI, CBS3aHHBIE CO CBOWCTBAMH JIOTapH(PMOB.
Hpakrnuyeckoe 3ansiTue Nell: 1
Haxoxnerne 3HaUYCHHUS KOPHS, CTETICHH, JOTapr(Ma, BRIIOTHSS IPpeoOpa30BaHusI BEIPAKECHHH.
IpakTnuyeckoe 3anaTHe Nel2: 2
Kontpombhas padora Nel o reme «KopHu, cTeneHu u jorapudmMb».
Pa3gen 2. OCHOBBI TPUTOHOMETPHH 27
Tema 2.1. OCHOBBI TPUTOHOMETPHH Conep:kanue yued0HOro MaTepuasa 27
2.1.1.Pannannas Mepa yria. BpamarensHoe JBUKEHHE. 9
2.1.2.CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT'€HC YHCcIa.
2.1.3. OcHOBHbBIE TPUTOHOMETPUICCKHE TOXKICCTBA, POPMYIIBI IPUBEICHUS.
2.1.4.CuHyC ¥ KOCUHYC CYMMBI U Pa3HOCTH JBYX YIJIOB.
2.1.5. TaHreHC ¥ KOTAaHT€HC CyMMBI M Pa3HOCTHU JIBYyX YIJIOB.
2.1.6.CunycC 1 KOCHHYC ABOMHOTIO yria.
2.1.7.@opMysBl TOJIOBHHHOTO yTIIA.
2.1.8.TIpeobGpazoBaHusi CyMMBI TPUTOHOMETPUIECKUX (HDYHKIINH B IPOU3BEACHHUE U TIPOU3BEICHUS
B CyMMY.
2.1.9.BripaskeHre TPUTOHOMETPHUYECKUX (DYHKITHIA depe3 TaHTeHC MOJIOBUHHOTO apTyMEHTa.
IIpakTuyeckoe 3anaTHe Nel3: 2
HaxosxaeHnue 3Ha4eHusi TPUrOHOMETPUUECKUX BBIPAXKEHUN Ha OCHOBE ONpeesICHus!.
[pakTuyeckoe 3anaTHE Nel4: 3
Haxoxxneane  TpUTOHOMETPUYECKHX  BBIPQKEGHHH,  HCIONB3YysS  HpH  HEOOXOAWMOCTH
HHCTPYMEHTAJIbHBIC CPEACTBA.
IIpakTnueckoe 3ansTue Nel5: 3

HaXO)KI[eHI/Ie 3HAYCHUA TPUTOHOMCTPUYCCKUX BI)Ipa)KCHI/Iﬁ AJId MPAKTUYCCKUX PACUYCTOB 110
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¢dopMmynaM, HCHONB3yst NP HEOOXOIUMOCTH CIIPaBOYHBIE Marepuaibl W HpocTeriime
BBIUHCIIUTEIbHBIE YCTPOICTBA.

2.1.10. IIpocreiimie TPUTOHOMETPHUYECKUE YPABHEHHS. 2

2.1.11. Penienue TpUrOHOMETPHYECKUX YPaBHEHUH (TPYIIIOBast TUCKYCCHUST).

IpakTnuyeckoe 3ansTue Nel6: 1

Pewenue npoctredmmux TPUrOHOMETPUUECKUX YPaBHEHUM.

IIpakTnueckoe 3anaTHe Nel7: 1

Hcnionp3oBanue rpadueckoro MeToa PEmeHNs JJIsl TPUTOHOMETPHUUYECKHUX yPABHEHHH.

IIpakTnueckoe 3anaTHe Nel§: 1

Pemenue npocTedinux TPUrOHOMETPUUECKUX YPABHEHMU, CBOISAILUXCS K JIMHEHHBIM U

KBaJIpaTHBIM.

2.1.12.IlpocTeiimue TPUrOHOMETPUUYECKIE HEPaBEHCTBA. 1

2.1.13.Penienne npocTeNIIMX TPUTOHOMETPUIECKUX HEPABEHCTB. 1

IIpakTHuyeckoe 3anaTHE Nel9: 1

Pemenue npocTeimux TpPUroHOMETPUUECKUX HEPABEHCTB.

IIpakrnyeckoe 3anaTue Ne20: 2

KonrponbHas pabora No2 no Teme «OCHOBBI TPUTOHOMETPUN
Pa3gen 3. ®yHKIuH, HX CBOHCTBA U rpauKn 41
Tema 3.1. dyHKIMHU, UX CBOMCTBA U Copaep:xxanue yueOHOro MaTepuaa 41
rpaduky. 3.1.1.®yskumu. O0MacTh ONpeeIeHIs] 1 MHOKECTBO 3HAYCHH. 2
Crenennbie, OKasaTeNbHbIE, 3.1.2.I'paduk pynkumu, noctpoenue rpaduxoB GYHKIMHN, 33 JaHHBIX PATHIHBIMU CIIOCOOAMH.
sorapu()MHYECKHE U TPUTOHOMETPHYECKUE TIpaxTHueckoe sansTHe Ne21: 5
byHKuuM Bprluncienue 3HaueHns1 QyHKIMH 10 33JaHHOMY 3Ha4E€HHIO apryMEHTa IPH pa3IMuHbIX criocodax

3amanus HYHKIUH.

3.1.3.CpoiictBa  (QYHKIHMH: MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTD, 4

HEPHOIUYHOCTb.

3.1.4.IlpoMexxyTKy Bo3pacTaHusi M YObIBaHUWs, HanOoJblllee W HaWMEHbIIES 3HAYCHMS, TOUKU

JKCTpeMyMa.

3.1.5.ITpomMexyTKH BO3pacTaHus M yObIBaHUS (DyHKIIUH.

3.1.6.HanbGoupiiee 1 HaMeHbIIIEE 3HAYESHUSI, TOUKH SKCTPEMyMa (QyHKIIHH.

IIpakTHyeckoe 3anaTHE Ne22: 6

OmnpeenieHne OCHOBHBIX CBOMCTB YHCIIOBBIX (DYHKIMH, MILTIOCTPAlXs UX Ha TpaduKax.

3.1.7.I'padmueckast vHTEpIIpETALIUSI. 4

3.1.8.IIpumeps! PyHKIIMOHATEHBIX 3aBUCUMOCTEH B pealIbHBIX MPOIIECCaX U SBICHUSX.

3.1.9.06parubie pyHKIMU. O0IacTh onpeaeneHus U 00JacTh 3HAYCHUN 0OpPaTHOH (PyHKIIHH.

3.1.10.I'papux o6paTHOH QyHKITHH.

Ipakruveckoe 3ansTue Ne23: 6

ITocTpoenue rpadhkoB U3YICHHBIX QYHKITHH, HIUTIOCTpAIs 110 TpadUuKy CBOWCTBA

2JIEMEHTAPHBIX QYHKIMIA. (paboTa ¢ 3eKTpoHHbIMHU Tabauamu Microsoft Excel)

3.1.11. Apudmernueckue ornepanuy Hax GyHKIUIMH. 3
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3.1.12.CnoxHast GyHKIHS (KOMITO3HIIHS).

3.1.13.IIpeobpa3oBanus rpaMKoB.

IpakTnyeckoe 3ausiTue Ne24: 6
ITpeobpazoBanus rpadukoB. Vcrmons3oBaHue MOHATHA (QYHKINH U1 ONMCAHUS W aHAIN3a
3aBHCUMOCTEH BEIUYHH.
3.1.14.IlapannensHbIil MEpeHOC, CUMMETPHS OTHOCHUTEIbHO OCEH KOOpAMHAT U CUMMETpUS 2
OTHOCUTENILHO Hadajla KOOPJIMHAT, CUMMETpHUsS OTHOCHUTEIBHO MpPSIMOHl Y= X, pacTsbKeHHe U
C)KaTHe BJOJb OCeH KOOPIUHAT.
3.1.15.0npenenenns GyHKIWA, WX cBoicTBa W Tpaduku. OOpaTHBIE TPUTOHOMETPHYECKHUE
byHKIMH.
IIpakTnyeckoe 3anaTHe Ne25: 4
Omncanne ¢ MoMoONbI0 (DYHKIMH Pa3IMYHBIX 3aBUCHMOCTEH, NPEACTaBICHUS MX Tpadudeckd,
MHTEPIIPETalNH IrpadrKoB.
IIpakTuyeckoe 3ansiTue Ne26: 1
KonrponbHas pabora Ne 3 o teme «DyHKINHU, UX CBOWCTBA U TPadUKI».
IIpakTnyeckoe 3anaTHe Ne27: 1
KonrponbHas padora Ne4 o teme «CTeneHHbIe, MOKa3aTelbHbIE, JJOrapu(pMUIECKUe 1
TPUTOHOMETPHUYECKHE (QYHKIHN.
Pa3nen 4. YpaBHeHusi 1 HepaBeHCTBa 46
Tema 4.1. YpaBHEHHS U HEPABEHCTBA Conep:kanue y1ed0HOro MaTepuaja 46
4.1.1 PannoHaIbpHbBIE U UPPAI[OHAJIBHBIE YPABHEHUS U CHCTEMBI. 1
IMpakTuyeckoe 3ansiTue Ne28: 2
Pemenne parMoHaNbHBIX U UPPAMOHATIBHBIX YPaBHEHHH, CBOAAIINECS K TMHEHHBIM H
KBaJ[PaTHBIM, a TAK)KE aHAJOTUYHbBIE CHCTEMBI.
4.1.2.Tloka3zarenbHble U TPUTOHOMETPUUECKHE YPABHEHUS U CUCTEMBI. 3
4.1.3. TpUroHOMeTpUYECKUE YPABHEHUS U CUCTEMBI.
4.1.4.0cHOBHBIE TIpHEMBI WX peIIeHUs (pa3joXKeHHe Ha MHOXHUTEIH, BBEJACHHE HOBBIX
HEHU3BECTHBIX, MOJICTAHOBKA, TPahUUECKUl METON).
IIpakTHyeckoe 3anaTHE Ne29: 6
Pemenne moxasaTteiabHBIX W TPUTOHOMETPHYECKHX YPaBHEHUH, CBOAALIMECS K JHUHEHHBIM U
KBaJ[PaTHBIM, a TAK)KE AHAJIOTUYHBIE CHCTEMBI.
4.1.5.Jlorapudmudeckue HEpaBeHCTBA. 7
4.1.6.IlokazarenbHbIE HEPABEHCTBA.
4.1.7.TpuroHoMeTprIECKHE HEPABEHCTBA.
4.1.8 PanioHaIbHbIE U UppAL[OHAJIbHBIE HEpaBeHCTBA. OCHOBHBIE IPUEMBI UX PEIICHUS.
4.1.9.JIorapudmuueckre HepaBeHCTBA. OCHOBHBIC IPUEMBI X PEIICHHUS.
4.1.10.IToxa3arensHble HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEILICHHUS.
4.1.11. TpuronomeTprudeckue HepaBeHCTBA. OCHOBHBIC IPUEMBI HX PEIICHUS.
Mpakruueckoe 3ansTue Ne30: 8

Pemenne palMOHAJIbHbIX, UppaluroHaJIbHbIX, I10Ka3aTCJIbHbBIX, HOFapI/I(i)MI/I‘{CCKI/IX nu
TPUTOHOMCTPHUICCKUX HECPABCHCTB, CBOASIINXCS K JIMHEHHBIM K KBaJIpaTHBIM.
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4.1.12.Mcnons3oBanue CBOMCTB U rpadMKoB QyHKLMIT IPU PELIEHNH YpaBHEHUI U HEPABEHCTB.

4.1.13.Metox MHTEpPBAJIOB.

4.1.14. V300paxeHne Ha KOOPIMHATHON MJIOCKOCTH MHOKECTBA PELICHHUH YpaBHEHUI U
HEPaBEHCTB C JBYMsI IEPEMEHHBIMH H UX CHCTEM.

4.1.15.IIpumeHeHE MaTEMaTHYECKIX METO/IOB TSI PEIICHHS COMEPKATEIBHBIX 3a1a4 13
pas3nudHbIX 00JacTel HAyKW U MPAKTUKH.

4.1.16.VaTepnperanus pe3yabTaTa, yUeT peaJbHbIX OTpaHHYCHAH.

IIpakTnueckoe 3anaTHe Ne31:
Hcnonp3oBaHue Tpaguyeckoro MeTOAa pEIIeHHs YypaBHEHHWH U HepaBeHCTB. (pabota ¢
anekTpoHHBIMHU TabmuamMu Microsoft Excel)

Hpakrnyeckoe 3ansiTue Ne32:
CocraBneHne M pelIeHWE ypaBHEHWH M HEPABEHCTB, CBS3BIBAIONINX HEW3BECTHBIC BEIWYHHBI B
TEKCTOBBIX (B TOM YHCJIE IPUKJIAIHBIX) 3aa4dax.

IIpakTHuyeckoe 3anaTHE Ne33:
KontponsHas pabota Ne5 mo Teme «YpaBHEHHS U HEPaBEHCTBAY.

Paznen 5. 'eomerpust

156

Tema 5.1. TIpsMble U NIOCKOCTH B
MPOCTPAHCTBE

Conep:xanue yueOHOIro MmaTepuaJia

42

5.1.1.B3auMHOe pacroioxkeHHe AByX MPSAMBIX B IPOCTPAHCTBE.

IIpakTHuyeckoe 3anaTHE Ne34:
AKCHOMBI cTepeoMeTpuu. M300paxkeHne pOCTPaHCTBEHHBIX (HTYP.

5.1.2. TlapaiuienbHOCTh NPSIMOM U MIIOCKOCTH.

5.1.3.I1apaninenbHOCTb IIOCKOCTEM.

IIpakTHuyeckoe 3anaTHE Ne35:
B3anMHOe pacronoKeHue NpsMbIX B IPOCTPAHCTBE.

5.1.4 IlepneHAUKYJISAPHOCTD NPSIMON U IIIOCKOCTH.

5.1.5. IlepieHauKyISAp ¥ HAKIIOHHAS. YTOJI MEXIY MPSMOU U TNIOCKOCTHIO.

5.1.6.JIByrpanHblil yro. YTon MexXay MIOCKOCTAMHU.

IpakTuyeckoe 3anaTHe Ne36:
B3anmHoe pacronioxkeHue I0CKOCTeH B IPOCTPAaHCTBE.

5.1.7 IlepnieHAUKYISIPHOCTD ABYX IIOCKOCTEH.

5.1.8.I'eomeTpudeckue IpeoOpa3oBaHus IPOCTPAHCTBA: MTAPAILIEIBHBIN IEPEHOC, CHMMETPHS
OTHOCHUTEIILHO IUIOCKOCTH.

5.1.9.ITapamiensHOE TPOEKTHPOBAHHE.

5.1.10.ITmoma s OpTOrOHAILHOMN MPOSKITHH.

5.1.11.13006pakeHne mpocTpaHCTBEHHBIX HUTYD.

IMpakTuyeckoe 3anHsiTue Ne37:
B3aumHoe pacnonoxeHue MpsiMbIX U INIOCKOCTEH B IPOCTPAHCTBE.
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IIpakTnuyeckoe 3anaTHe Ne38:
I'eomeTpuyeckue npeoOpa3oBaHus IPOCTPAHCTBA.

[pakTuyeckoe 3anaTHE Ne39:
Konrponbnas pabora Ne6 1o Teme «IIpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE.

Tema 5.2. KoopanHatel 1 BEKTOPHI

Copaep:xaHue y4eGHOro MaTepuaia

32

5.2.1.IIpsmoyrompHas (IeKapToBa) CHCTEMa KOOPINHAT B IPOCTPAHCTBE.

5.2.2.®opmynia pacCTOSIHUS MEXAY IBYMS TOUKAMHU.

IIpakTnueckoe 3anaTHe Ned(:

HeﬁCTBHﬂ HaJl BEKTOpaMu. Hcnons3oBaHue KOOpAUHAT U BEKTOPOB IPpU PEIICHUN

MATCMAaTUYCCKUX U MPUKIIAAHBIX 3a1a4.

5.2.3.YpaBHeHus chepbl, INIOCKOCTH U IPSMOU.

5.2.4. Bexropsl. Monynb BekTopa. PaBeHCTBO BEKTOPOB.

5.2.5.CnoxxeHue BEeKTOPOB.

5.2.6.YMHOXXEHHUE BEKTOpa Ha YUCIIO.

5.2.7.Pa3noxkeHne BEKTOpa M0 HalpaBJICHUIM.

5.2.8.Yron Mexay 1ByMsl BEKTOpaMHU.

5.2.9.Ilpoekuus BEKTOpa Ha OCh.

5.2.10.KoopauHaTs! BEKTOpA.

5.2.11.CkansipHoe pou3BEAECHUE BEKTOPOB.

IpakTnyeckoe 3ansiTue Ned1:
YpaBHEHUS IUTOCKOCTH, IPSMOM U chepsbl.

12

IIpakTHuyeckoe 3aHaTHE Ne42:
KontponsHas padota Ne7 mo Teme «KoOpIuHATEI U BEKTOPa.

Tema 5.3. MHoOrorpaHHUKH

Coaep:xkanue yueOHOIro MmaTepuasia

46

5.3.1.Bepmmnsl, pedpa, TpaHd MHOTOTpaHHHUKA. Pa3zBepTka.

5.3.2.MHororpanHsle yribl. Beimyknsie MHOTOrpanHuky. Teopema Diinepa.

5.3.3.IIpm3ma. [Ipsamas u HakmoHHAs npu3Ma. [lpaBuinbHas mpusma.

IpakTuyeckoe 3anaTue Ne43: Ipuzma

5.3.4 ITapamnenermnen. Kyo0.

IMpakTuyeckoe 3anaTne Ned4: [Tapamnenenunen. Kyo6.

5.3.5.Mupamuna.

5.3.6.1IpaBunbHas mupaMuaa. Y cedeHHas MUPaMHuIa.

N N P[O

IIpakrnuyeckoe 3anaTue Ned5: Tlupamuna.

5.3.7.Tetpasap.

5.3.8.CummeTtpun B KyOe.

5.3.9.CummeTpun B KyOe U TUpamMue.

5.3.10.CummeTpun B IpU3ME U TUpaMU/IE.

o N
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5.3.11. Ceuenus kyOa 1 IpU3MBI.

5.3.12.Ceuenus nupaMusl.

IIpakTuyeckoe 3ausiTue Ned6: 6
[MocTpoeHne MPOCTEUIIMX CeUeHHH KyOa, IPHU3MBI, THPAMHUIHI.

IIpakTnyeckoe 3ausiTue Ned7: 6
Pemienre  mIaHMMETPUYECKUX M MPOCTEHIINE CTEPEOMETPHYECKUX 3a7ad Ha HaXOXICHUE
TEOMETPUYECKUX BEINIHH (JJIHH, YTIIOB).

IIpakTnuyeckoe 3anaTHe Ned§: 2
Konrponpnas padora Ne§ o reme «MHOTOIpaHHUKI.

Tema 5.4. Tena ¥ MOBEPXHOCTH BpALICHUSA Copep:xanue yueOHOro MaTepuaia 16
5.4.1.JunuHap 1 KOHYC. Y ceYeHHBIH KOHYC. 1
Hpakrnuyeckoe 3ansaTue Ned9: [Twmnap. Konyec. 4
5.4.2.0cHoBaHue, BHICOTA, OOKOBas MOBEPXHOCTh, 00pa3yrolas, pa3BepTKa. 3
5.4.3.0ceBble CeUEHMsI U CEYEHU S, TapalIeNIbHbIE OCHOBAHHUIO.

5.4.4. lllap u chepa. Ceuenus mapa u chepsl.

MpakTuyeckoe 3ansaTue Ne50: 6
[ap u chepa.

IpakTnuyeckoe 3anaTue NeS1: 2
KontponsHas padota Ne9 no reme «Tena v MOBEpXHOCTH BPALICHUSD.

Tema 5.5. U3zMepeHus B reoMeTpun Copep:xanue yueOHOro MaTepuaia 20
5.5.1.00peM u ero m3MmepeHue. MHTerpamsHas ¢opmyna o0beMa. (MyIbTUMEIUIHBIN YpPOK C 6
npuMeHeHneM nporpammsl st 9BM «Cuctema yae6Horo mporiecca Educony)

5.5.2. ®opmymsr 00beMa Ky0a, IPSAMOYTOIBHOTO TTapauIeIeuIe /1a, IPU3MBL, IIITHH/PA.

5.5.3.@opmyiel 00beMa TUPaMUIEL U KOHYCA.

5.5.4. ®opmynbl mWIOMAAN MOBEPXHOCTEH MIMHPA U KOHYCA.

5.5.5.®opmynel 06beMa 1Iapa u IIomIaau cepsl.

5.5.6. ITogo6ue Ten. OTHOIICHHUS IIOIIA/ICH MOBEPXHOCTEH 1 00bEMOB MOJOOHBIX TEII.

IIpakTHyeckoe 3anaTHE NeS2: 6
Pemenne maHUMETPUYECKHX W MPOCTEHIIHNX CTEPEOMETPHUYECKUX 3a]ad HAa HAXOXKICHHE

IJIOLAIEH.

IpakTuyeckoe 3ansaTue NeS3: 6
Pemenne miaHUMETPUYECKHX W MPOCTEHIINX CTEPEOMETPHUYECKHX 3alad Ha HaXOXXICHHE

00BEMOB.

IIpakTuyeckoe 3anaTHE NeS4: 2
Kontponbnas padota Nel0 mo teme «M3MepeHuUs: B TEOMETPHIY.

Pa3ngen 6. Hayaia MaTeMaTH4Y€CKOr0 aHAJIN3A 39

Tema 6.1. Havana maTeMaTH4eCKOro ConepxaHue y4yeOHOro MaTepuaa 39

anamsa 6.1.1. [TocnenoBarensHOCTH. CrIOCOOBI 3aJaHUS M CBOMCTBA YUCIIOBBIX IIOCIIEIOBATEILHOCTEH. 6
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6.1.2.IlonsiTue 0 mpexpene mnocienoBarenbHOCTU. CyIecTBOBaHUE Mpefesia MOHOTOHHOU
OrpaHMYEHHOM MociieioBaTesibHOCTH. CyMMHpPOBaHHE NOCIENOBATEIBHOCTEH.

6.1.3.beckoHe4yHO yOBIBaIoOIasi reOMETpHYECKas IIPOrPECCHst M ee CyMMa.

6.1.4.ITonsitue o HenpepbiBHOCTH QyHKIMU. [IponsBonHast. [ToHaTHe o IpoU3BOAHOM QYHKIIMY.

6.1.5.'eomerpudeckuii U pU3NIECKUI CMBICIT TPOU3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduky
¢GbyHKIHN.

6.1.6.IIpou3BoHEIE CyMMBI, Pa3HOCTH, NPOU3BEACHMSA, YacTHOro. IIpou3BOJHBIE OCHOBHBIX
AIIEMEHTaPHBIX (YHKITHI.

IIpakTnueckoe 3anaTHE NeS5:
Haxoxnerne mpou3BOAHBIX 3JIEMEHTAPHBIX (QYHKIIHH.

6.1.7 IlpuMeHeHHEe POU3BOIHOM K UCCIIETOBAaHHIO (DYHKINH U IIOCTPOCHUIO IpaUKOB.

6.1.8.IIponsBoaHBIC 00PAaTHOH (PYHKIINH U KOMIO3ZHITUH () YHKITHH.

6.1.9.BTopas mpousBoHas1, €€ TeOMETPHUCCKUN 1 (PU3NICCKUN CMBICIT.

6.1.10.IlpumeHEeHNE IPON3BOTHON K UCCIICAOBAHUIO (PYHKITHI U IOCTPOCHHUIO TPaHKOB.
HaxosxaeHue cKopocTH A Ipoliecca, 3a1aHHOTO (GOpMyYIIoi U TpadhuKOM.

IpakTnyeckoe 3ansiTue NeS6:
W3yyeHus CBOUCTB (GYHKIMH M TOCTPOCHUS IpaUKOB C NPUMEHEHHUEM MPOU3BOIHOM.

Ipakrnuyeckoe 3ansiTue NeS7:
[Ipumenenne Mpou3BOAHON JUIA NMPOBEICHUS NPHOIMKCHHBIX BBIYMCICHUH, pElIeHHEe 3a/1a4
MIPUKJI3IHOTO XapakTepa Ha HaXOX/IeHHEe HanOOJIbIIEro M HAMMEHBIIETr0 3HAUCHHS.

IIpakTHuyeckoe 3anaTHE NeS8:

[IpuMeHeHre MPOU3BOAHON UIS PEIICHUS] NMPUKIATHBIX 33/1a4, B TOM YHCIIE COLMAIIbHO-
9KOHOMHYECKHX W (PM3WYCCKHX, Ha HAWOONbIIME W HaUMCHBIINE 3HAYCHUS, HAa HaXOXKICHUE
CKOPOCTH U YCKOPEHHUS.

6.1.11.ITepBooOpa3nas u uHTerpai. [IpumeHeHrne ONpeaeneHHOro0 WHTerpaia A HaXOXICHHS
IUIOMAAN KpuBoJuHEHHoH Tpanennu. @opmyna Herorona—IJleii6anma. [Tpumepsl npuMeHeHHs
MHTEerpaja B pu3nKe u reoMeTpum.

I[IpakTuyeckoe 3anaTHE NeS9:
ITocTpoeHne KpUBOJIMHEHHOM Tpaneuruy 1 BbIYUCIeHUE €€ TIOIA M.

Ipakrnuyeckoe 3anaTHe Ne60:
Brluncienue B MpOCTEHIINX Cilydasx IUIONIAJM M O0BEMBI C HCIIOJIL30BAHHEM OIPEAEICHHOTO
HHTErpaja.

IIpakTuyeckoe 3anaTHE Ne61:
KontponbHas padora Nell mo Teme «Havana MaTeMaTHYECKOTO aHATTU3ay.

Paznen 7. KomOnHaTopuka, CTAaTHCTHKA H

TEOPHUHA BEPOATHOCTH

24

Tema 7.1. DneMeHTH KOMOMHATOPUKH

Conep:xanue yueOHOIro MaTepuasia

10

7.1.1.0cHOBHBIC TIOHATUS KOMOMHATOPHMKH. 3ajauyd Ha TMOACYET 4YHCIa pa3MEIICHHH,
NIepECTaHOBOK, COUCTaHUH. (MYJIbTUMEINNUHBIN YPOK C IIPUMEHEHUEM IporpamMmMsl uisi OBM
«Cucrema yuebHoro npouecca Educony)

7.1.2. 3agaun Ha MOACYET YKCIa PAa3MEIICHUH, NEPECTAHOBOK, COUeTaHui. PerieHne 3amad Ha
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nepeOop BapUaHTOB.

7.1.3.@opmyna 6unoma HetotoHa. CBoiicTBa OMHOMHUHAJBHBIX KO3 (GHUINEHTOB. TpeyroiabHUK
IMackans.

IIpakTnuyeckoe 3anaTHEe Ne62: 5

Pemenue npocreimx KOMOMHATOPHBIX 3a/la4 METOAOM Hepedopa, a TakkKe C UCTIOJIb30BaHUEM

H3BECTHBIX (OPMYIL.

IIpakTHuyeckoe 3anaTHE Ne63: 2

Kontponsuas pabora Nel2 1o Teme «3neMeHTH KOMOHMHATOPHKID.
Tema 7.2. DnemeHTHI TeOpUU Copaep:xanue yue0HOro MaTepuajia 14
BEPOSITHOCTEM. 21.Co0 G > Z
S TeMEHThL MaTEMATHIECKON CTATHCTHKI 7.2.1.Co BITHC,  BEPOATHOCTh  COOBITHA,  CNOKCHAC M YMHOXKEHME  BEPOSTHOCTEH.

(MyJIBTUMEIUIHBIN YPOK C MpUMeHeHHeM mporpammbl 1t OBM «Cucrema ydebHOro mporiecca

Educony)

7.2.2.IloHsiTHE O HE3aBUCHUMOCTH COOBITHI. JIMCKpeTHas ciydyaiiHas BeJIMYHHA, 3aKOH e¢

pacnpenenenus. Uucnosble XapaKTEpUCTUKU JUCKPETHOM CIIy4ailHOM BEJIMYMHBI.

7.2.3.Ilonstue o 3akoHe 6osbmmx yucen. IIpencraBieHne naHHBIX (TaOMUIBI, TUATPAMMEL,

rpaduKn), TeHepaIbHAsi COBOKYITHOCTB, BEIOOPKA, CpeiHee apu(PMETHIECKOe, MEANaHa.

7.2.4 IlpencraBieHue AaHHBIX (TaONUIpBI, OUAarpaMMsbl, TpadyKH), TeHepalbHas COBOKYIHOCTD,

BBIOOpKa, cpejiHee apupMeTHIECKOe, MeTHaHa.

IpakTnyeckoe 3anaTHe Ne64: 4

Awnanu3 uHGOpMaLUK CTATHCTHYECKOTO XapaKkTepa.

IIpakTnuyeckoe 3anaTHE Ne6S: 4

AHaM3 pealibHbIX YMCIIOBBIX AaHHBIX, IPEACTABICHHBIX B BUIE UArpaMm, rpaMKoB.

IMpakTuyeckoe 3ausTue Ne66: 2

KonTtpoabHnas padora Nel3 no teme «1eMEHTHI TEOPHH BEPOATHOCTEH. DIIEMEHTHI
MaTeMaTHYEeCKOI CTATHCTHKI.

IIpomesxkyTOYHAs aTTECTALUSA:
JK3aMeH
JAuddepenunpoBaHHblii 3a4eT

2, 4 cemecTp
3 cemecTp

Bcero

378

TeMbl HHAMBUAYAJLHBIX NPOEKTOB:
3arao4HbIi MUp (QpaKTaIoB

3HaKOMCTBO ¢ rpadamu

CENDO AWM

JIuct Mebuyca - yIUBUTEIbHBINA O0BEKT UCCIIETOBAHUS

Bce 3aragxu u npumenenue byreuiku Knelina

I'eomeTprueckne GopMbI B HICKYCCTBE

I'eomerpust JlobaueBcKOTro Kak MpUMeEp aKCHOMAaTHIECKOH TEOPHH

Bennkue 3a1aun MaTeMaTHKH (33a4M ThICSTYETIETHS)

3a1aur MEXaHHUECKOTO MPOUCXOKACHHS (TEOMETPHS Macc, SKCTPEMaIIbHbIE 33/1a4H1)

HccrenoBanne neHTs! MEOmyca 1 €€ CBOMCTB: TOMOJIOTHYECKUI Kypbe3 WIN YAUBHTEIEHOE OTKPBITHE B MUPE HAYKH

10 KommiekcHble yucia 1 UX POJIb B MaTEMaTHKE
11. MatemaTudeckas JJOTHKA U €€ JOCTIKCHUS

17



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25,

MeTobl peleHusl ypaBHEHUI 1 HEPABEHCTB € IApaMETPOM
3HaKOMCTBO ¢ rpadamu

MarteMaTH4YECKHE PACCYKACHUS U TOKA3aTEIbCTBA B MATEMATHKE
ITocTpoeHue YUCIOBBIX CUCTEM

3aragku Luknouast

3ameuarenbHble MaTeMaTHUECKUE KPUBBIE: PO3BI M CIIMpaln
KommiekcHble ¥ THIEPKOMIUIEKCHBIC Yuciia

K HepaBenctBy MutpuHoBHuua

JnodaHTOBBI ypaBHEHUS

Benukoe uckycerBo u xu3Hb Jxeponamo Kapaano

I'eomerpus EBknuga kak nepBasi Hay4Hasi CUCTEMA

3aMeuaTenbHbIC HEPABEHCTBA, HX 0OOCHOBAHHUE U IPUMECHCHHE
Mero MaTeMaTHUeCKON HHIYKIMH KakK 3 (GEeKTUBHBII METO]I JOKa3aTeIbCTBA THIIOTE3
HecrangapTHble c1ocOOBI peICHUsS TPUTOHOMETPUYECKUX YPaBHEHUH
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3. YCJIOBUSA PEAJIMZALIMUA ITPOT'PAMMBI JUCIIATIJIMHBI
B nensx peanuzanuv KOMIETEHTHOCTHOTO MOAXOJa MpU mM3ydeHuu aucuuruinasl OY /.10
MaremaTtuka WCHONB3YIOTCS aKTUBHBIE (OPMBI TIPOBEIACHHUS 3aHATUA C MPUMEHEHHEM
ANEKTPOHHBIX O00pPa30BaTENbHBIX PECYPCOB, JAENOBBIX M POJEBBIX WUIP, HUHIUBUAYAIbHBIX H
TPYNNOBBIX TPOEKTOB, aHAIM3a MPOU3BOJCTBEHHBIX CHUTYyalluld, TPEHUHIOB, TPYIIIOBHIX
JIUCKYCCHH.

[IpumeneHne Ha y4eOHOM 3aHATUM WHTEPAKTUBHBIX (OpPM pabOThI, CTHUMYIHPYET
M03HABATEIbHYIO0 MOTHUBALIMIO 00YUYaAIOIIUXCSI, TOMOTAeT MOAIeP>KaTh MOTHUBALIUIO 00 YyUaIOIIUXCS K
MOJIYYCHUIO 3HAHWN, HAIAXUBAHUIO TO3UTHBHBIX MEKIMYHOCTHBIX OTHOIICHHWH, IOMOTaeT
YCTaHOBJIEHHIO  J0OpokenaTenbHOll — atmocdepsl.  MuHunuupoBaHue U HOLJEPIKKA
MCCIIEIOBATENBCKON eI TEIBHOCTH 00YUYaIOMIMXCsl B paMKax pealn3aliii UMH HHIUBUIYaIbHBIX U
TPYNIOBBIX  HCCIIEIOBATENBCKUX  IMPOEKTOB, JaeT  BO3MOXHOCTb IPHUOOPECTH  HABBIK
CaMOCTOSITENIHOTO PEIICHUs] MPOOJIEMBl, HABBIK T€HEPUPOBAHUA M OQPOPMIICHHS COOCTBEHHBIX
uJeil, HaBbIK YBAKUTEJIBHOIO OTHOILIEHHUS K YY)KMM HJIESM, HaBBIK IYOJIWYHOT'O BBICTYIJICHUS
nepes ayIuTOpHen, apryMeHTUPOBAHMS U OTCTaWBAaHUS CBOCH TOUKHU 3PEHUSI.

Jis  MO3WTUBHOTO  BOCHpUATUS — OOyyaromuMmucs TpeOoBaHMII  MpernojaBarens,
MPUBJICYCHUS WX BHHUMAaHUsS K OOCYXIaeMOW Ha 3aHATHM HWHQOPMAIMH, AaKTHBH3AIIUH WX
M03HABATEIBHOMN IEATEILHOCTH Ha YUEOHBIX 3aHATUSAX MEXKIY MpernofaBaTesieM U 00yJarouMHCS
YCTaHABJIMBAIOTCS JIOBEPUTEIIbHBIC OTHOIICHHUS.

Ha y4eOHOM 3aHsATHM cOOMONAl0TCA OOIICNPUHATHIE HOPMBI TOBEICHHS, IpaBUia
oOmIeHHsI €O cTapmuMu (MperogaBaTelieM) W CBEPCTHUKAMH (0OydYarOIIUMUCS), TTPUHIIHITHI
y4eOHOW JUCIUILTUHBI U CAMOOPTaHU3aIUH.

3.1. MaTepuajJbHO-TeXHHYeCKOe o0ecnedeHne JUCIIUIINHBI
Jlist peanu3auy MporpaMMbl y9eOHOH TUCIMITIMHEI TPETyCMOTPEHO:
Kabuner MaremaTukyd IS TPOBEICHUS JUCHUIUIMHAPHOW TOJATOTOBKH, JICKIIMOHHBIX
(TeopeTnyecKux) U mpakTHuecKux 3ansatuii, Ne 209.
OcHanleHHOCTH 000pPY1OBAHMEM:
YyeOHast MeOenb: CTOJIBI, CTYJbs, IOCKA MEJIOBasl.
IIepcoHayIbHBIN KOMIIBIOTED,
MIPOEKTOD,
MIPUHTED,
9KpaH HaCTEHHBIN.
3.1.1. Mlepeyens yueOHO-HATJISIAHBIX MOCOOMIi:
KomriekT yueOHO-HarIs IHbIX TOCOOUI IO MaTeMaTHKeE.
3.1.2. lIporpamMHoe obecneyeHune:
Microsoft Windows;
Microsoft Office Professional Plus;
Enunas komnekius nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB - CBOOOHO-pactpocTpansemoe [10;
Zoom.
3.2. UudopmanunonHoe odecrnedeHue 00yIeHUs
Jly1st peanu3amnuy IporpaMMbl Y4eOHON TUCHUTUTMHBI OMOITUOTEUHbIN (DOHT MMEET TIeHaTHbIE,
ANEKTPOHHBIE 00pa3oBaTeIbHbIe U HHPOPMAIIIOHHBIE PECYPCHI.
3.2.1. OcHOBHBIE HCTOYHUKH
1. Anrebpa u Hayama Maremarndyeckoro asammza. 10-11 «kmacesl @ y4eOHUK 7S
00111€00pa30BaTENbHBIX yUpexaeHUi . 0a30Bbiii ypoBerb / L. A. AmumoB [u ap.]. - M.
[Ipoceemenne, 2019. — 463 c. - ISBN 978-5-09-071729-8. - Tekct : HemocpeACTBEHHBIH.
2. AnreOpa W Hayayia MareMmatudeckoro anamusa. [eomerpus. 10-11 xmacc. ba3zoBbrit u
yri1yOJIeHHBIM YPOBEHb : yUeOHMK Ui 001eoOpa3oBaTenbHbIX yupexaenuit / JI. C. AtanacsH [u
ap.]. - M. : IlpocBemenme, 2020 — 287 c. - ISBN 978-5-09-073883-5. — Texkcr
HEINOCPEACTBECHHBIMN.
JlonoTHUTEIbHbIE HCTOYHUKH
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1. Cniupuna, Mapus CaBenbeBHa. Teopus BEpOSITHOCTEH W MaTeMaTHYeCKash CTAaTHCTHKA .
y4eOHHK JUTs CTYACHTOB y4UpexaeHuil cpen.npod. oopasosanus / M. C. Criupuna, I1. A. CimpuH.
- 4-e w3n., crep. - M. : U3natenbckuit nentp "Axagemus'", 2019. - 352 c. : puc., Tabn. - ISBN 978-
5-4468-8494-0. — Tekct : HEMOCPEACTBEHHBIH.

3.2.2. ba3bl 1aHHBIX U HHGOPMAIHOHHBIE pecypchl ceTH UHTepHeT

1. DnekTpoHHO-OMOIMOTEUHAs cucTeMa (obecreunBaronias J0CTyI, B TOM YHCTIE K
npoeccHoHANBHBIM 6a3aM IaHHBIX) «IEKTPOHHOTo H3atenseTa FOPAWTY. Anpec caiira -
www.urait.ru, https://www.biblio-online.ru

2. DNeKTpoHHO-0MOIMoTeYHas cucteMa (obecneunBaronas J0CTYI, B TOM YHCIE K
npodeccuoHabHBIM 0a3am naHHbIX) «M3narensctBo JIAHBY. Anpec caiita -
https://e.lanbook.com/

3. Hayunas anekrponnas oubnamnoreka «eLIBRARY.RU» (oOGecrieunBarorias 10CTym K
npodeccnoHaTbHBIM 0a3aM JTaHHBIX, HHPOPMAIIMOHHBIM CITPABOYHBIM M IIOMCKOBBIM CUCTEMAaM).
Anpec caiira - http://elibrary.ru/

4. DnexTpoHHO-OMOMMOTEeUHass cucreMa (oOecrmeuuBaromas JOCTYN, B TOM YHCIE K
npodeccroHanbHbIM 0a3am maHHbX ) «BOOK.ru». Anpec caiira - https://www.book.ru

5. IMopran Math.ru: OubnHOTEKa, MeUATEKA, OJIMMITUAIBI, 33]Ja9H, UCTOPUSI MAaTEeMATHKH. -
Pexxum noctyma:http://www.math.ru

6. XKypnan «Matemaruka» usgarenbckoro noma «llepBoe ceHTsOpsi». - Pexxum mocryma:
http://mat.1september.ru

7. EI'D no maremaTHKe: MOJAr0TOBKA K TECTUPOBaHMIO. - Pexxum noctyma: http://www.uztest.ru

8. ®enepasibHbII HEHTP MHPOPMAIIMOHHO-00Pa30BaTENbHBIX pecypcoB. — Pexum mocryna:
http://fcior.edu.ru

9. HarmonanwHas snextponHas oubinorexa (HOB). Anpec caiita - https://rusneb.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIITIMHBI

Pe3yabTaThl 00y4YeHust

Kpurtepuu oneHku

MeToabl OLIEHKH

3nanus:

JKcHepTHOe OLleHUBaHUE B
dopme:

3HAYCHHE MATEMATHUYCCKOW HAYKH JUIs
pellieHHs 3a/1a4, BO3HUKAIONIUX B TCOPHH
U TIPAKTHKE, IMUPOTY M B TO K€ BpEeMs
OTPaHUYCHHOCTh MIPUMCHCHUS
MaTeMaTHYeCKUX METOMOB K aHAIN3y U
MCCJICJIOBAHUIO TMPOILIECCOB W SIBICHUI B
TpUpPOAE U o0mmecTBe

OCO3HAET 3HAYCHHE MATEMaTHYECKOil
HAYKH JJIS peLICHHs 32124, BO3SHHKA-
IOIIUX B TEOPHU U TIPAKTHKE;
MOHUMAET [IUPOTY U B TO K€ BPEMsI
OrPaHUYCHHOCTH NMPUMCHEHHS Mate-
MAaTHYECKUX METO/IOB K aHaIU3y 1
HCCIICIOBAaHUIO TPOIIECCOB W SIBICHUM
B IIPHPOZE 1 00IIeCTBE

BBINIOJTHEHUS IPAKTUYECKUX
3aJJaHuN

3HaYeHHWEe IIPaKTHKA W  BOIPOCOB,
BO3HHKAIOIIX B CAaMOW MaTeMaTHKe I
(hopmupoBanus u pa3BUTHA
MaTeMaTHYecKoil  HayKH;  HCTOPHIO
pa3BUTHsSL TOHATUS 4YHCJIA, CO3JAaHUS
MaTeMaTHYeCKOT0 aHallnu3a, BO3HHKHO-
BEHHMS M Pa3BUTHS T€OMETPHU

MIOHUMAeT 3HA4YCHHE TPAKTHKH W
BOIIPOCOB, BO3HUKAIOLINX B CaMOil
MaTeMaTHKe Uil (GOPMUPOBAHUS H
Pa3BUTHS MaTeMaTHUYE€CKON HAYKH;
3HAE€T UCTOPHUIO PA3BUTHUS MOHSITHS
YpCclia, CO3JaHMs MaTeMaTHYSCKOro
aHaJIM3a, BOSHUKHOBEHUSI 1 Pa3BUTH
T€OMETPHUH

BEITTOJTHEHHS TIPAKTHYECKUX
3aJaHuN

YHUBEPCAIbHBIM  XapakTep  3aKOHOB
JIOTUKA MAaTE€MaTU4YECKUX PaCCYXICHUH,
UX TPUMCHUMOCTh BO BCEX OOJACTSIX
YeJI0BEYECKOU AEATEeIbHOCTU

IIOHMMAET YHHUBEPCAIbHBIA XapaKTep
3aKOHOB JIOTUKHU MaAaTEMATHUYCCKUX
paccyxaeHuil, WX MPUMEHHUMOCTb BO
BCEX 00JIACTAX YEIOBEYECKOU mesi-
TEILHOCTU

BBIITOJIHCHUA HpaKTI/I‘IeCKI/IX
3aJaHuN

BEPOSITHOCTHBIN XapaKTep PasIMIHbIX
MPOLIECCOB OKPYXKAIOIIET0 MUpPa

OCO3HAET BEPOSTHOCTHBIA XapakTep
Pa3UYHBIX MPOLECCOB OKPYKAMOLIETO
MHpa

BEITIOJTHEHHS TIPAKTHYECKUX
3aJaHuN

YmMmenus:

JKcHepTHOE OLlEHUBaHUE B
dopme:

BEBITIOJIHATH apI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBHﬂ,
coyecTas YCTHBIC U TIMCbMCHHBIC IPUCMBI,

IMPUMECHECHUEC BBIYHCIIUTCIIbHBIX
YCTPOMCTB; HaxXOIWTh 3HAYCHUS KOPHS
HaTypaHLHOﬁ CTCIICHH, CTCIICHU C
paiuoOHaJIbHBIM I10Ka3aTcCjICM,
norapudma, HCTIONB3YS npu
HEO0OXOAUMOCTH BBIYMCIIUTEIIbHBIC

YCTPOMCTBA; MONB30BAaThCSI OLIEHKOW U
OPUKUAKOM IpU IPAKTUYECKUX pac-
4yeTax

BBINOJIHAET apuQMeTHIecKue
JEUCTBUs,  codeTas  yCTHbIE U
IIUCbMEHHBIC IIPUEMBI, IIPUMCHEHHE
BBIYMCIIUTEIIBHBIX YCTPOHCTB; HAXOAUT
3HAYCHUA KOpHA HaTypaJIbHOU
CTCIICHH, CTENEHU C pPalUOHAIbHBIM
HoKa3aTeneM, jorapudpma, HUCIHONb3Ys
P HEOOXOAMMOCTH BBIYNCIUTEIBHBIE
YCTPOMCTBA; MONB3YyeTCs OLEHKOH U
IIPUKUIKOU pu MIPAaKTUYECKUX
pacuerax

BBINIOJTHEHUSI TPAKTUUECKHUX
3aJaHuN

MPOBOJUTH 10 M3BECTHBIM (hopmynam u
npaBwiaM IpeoOpa3oBaHust OyKBEHHBIX
BBIPDXECHUH, BKJIIOYAIOIINX CTEICHH,

MIPOBOAUT TI0 M3BECTHBIM (OpPMyJIaM U
npaBWiiaM IpeoOpa3oBaHusl OyKBEH-
HBIX BBIPAXEHUH, BKIIOYAIOIINX

BEITIOJTHEHHS TIPAKTHYECKUX
3aJaHuN

pamuKanbl, JiorapuMbl WM TPHUTOHO- | CTENICHM, pAAMKANBL, JOTapupMbl U
MeTpHieckue QyHKIUH TPUTOHOMETpHUYEeCKHEe QPYHKINU
BBIUMCIIATh 3HAUEHUS UHCIOBBIX W | BBIYHCISACT 3HAYCHHS UYHCIOBBIX M | BBITOJHEHMS MPAKTHYECKIX

OYKBEHHBIX BBIPAKEHHUH, OCYIIECTBIISS
HEOOXOAUMBIE MOJICTAHOBKU U
npeoOpa3oBaHust

OYKBEHHBIX BBIPOKCHHMA, OCYIIECTBIISS
HEOOXOIUMBIE ITOJCTAHOBKH U
peobpa3zoBaHus

3aJJaHUuN

OmpenensATh 3HayeHHe (QYHKUUH T10
3HAYCHHUIO apryMEHTa IPH Pa3IMYHBIX
crioco0ax 3amaHus pyHKIMH

onpenensieT 3HauYeHUE (QYHKLUH TI0
3HAYCHHUIO apryMeHTa NpH Pa3INdHbIX
crioco6ax 3amaHust GpyHKINH

BBIITOJIHCHUA HpaKTI/I‘IeCKI/IX
3aJJaHuN

CTPOUTH TPa)UKH H3YIECHHBIX (PYHKITHHA

CTPOUT rpaUKN M3YyICHHBIX (PYHKITHHA

BBIITOJIHCHUA HpaKTI/I‘IeCKI/IX
3aJJaHUuN

ompeneNnaTe 3HauyeHWe (QYHKIUU II0
3HAYCHHIO apTyMEHTa MpPU Pa3IMIHBIX
crioco0ax 3aaHus QyHKIUH

orpeieNsIeT 3HaueHNe QHYHKIMH 10
3HAUYEHHIO apryMeHTa IMPH PasIUuHbIX
crioco0ax 3aaHus QyHKIUH

BBIITOJIHCHUA HpaKTI/I‘IeCKI/IX
3aJJaHuN

CTPOUTD rpaMKK U3yIEHHBIX QYHKINH

CTPOHTH rpadukn H3yYeHHBIX
byHKIMH

BBIITOJIHCHUA HpaKTI/I‘IeCKI/IX
3aJJaHuN
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ONUCHIBATh N0 TpaduKy IOBEICHUE H
CBOMCTBA  (YHKIMH, HaXOIUTh MO
rpaduky QGYHKIUH HAUOOJIBIIHE H
HAVMCHBIIINE 3HAYCHHSA

OITMCHIBAaET 1O TpaduKy MOBEINCHUE H
CBOMCTBa (YHKIMH, HaxOAUT IO
rpaduky GyHKOIMKH HauOOJNBIIHE |
HaVMEHBIINE 3HAYCHUS

BBITIOJTHEHUSI TIPAKTHUECKHUX
3aJaHuN

periaTsb ypaBHEHUS, IpocTeiilive | pemaer  ypaBHEHHs, INPOCTEHINNE | BHIOIHEHUS IPAKTHYCCKUX
CHCTEMBI ypaBHEHHH, UCTIONB3YS | CHCTEMBI YPaBHEHUIl, HCIIONB3Ysl CBOM- | 3amaHuid

cBOMcTBa PYHKUMI U UX rpaduKu cTBa QYHKIMH U MX rpaduKu

BBIYHCIISATH MPOU3BOJHEIC 9Je- | BBIYMCIISET MIPOM3BOJIHBIE | BBIOJTHEHHS MPAKTUYECKUX
MEHTapHbIX  (YHKIHMHA,  WCMOJB3YS | DJIEMEHTapHBIX (PYHKUMH, MCIONB3YS | 3aJaHui

CIIPABOYHBIC MaTCPUAJIbL

CIIpaBOYHBIC MaTCPUAJIbL

UCCleoBaTh B MPOCTEHIIMX CITydasx
(YHKIMM Ha MOHOTOHHOCTH, HaXOIHTb
HanOOJbIINe W HAaUMCHBIINE 3HAYCHUS
(yHKOIMHA, CTpOWTH TpadUKH MHOTO-
YICHOB C HCIIOJIb30BAHUEM arapaTa
MaTeMaTHYEeCKOTO aHaIn3a

uccienyeT B HNPOCTEHIINX CIydasx
(GYHKIMM HAa MOHOTOHHOCTH, HAXOIUT
HanOOoJNbIINE U HAUMEHBLINE 3HAYCHUS
¢yHKUMH, cTpoWT TpaduKH MHOTO-
YJICHOB C MCIIOJIb30BaHUEM almapara
MaTeMaTHYeCKOTo aHaIn3a

BBITIOJTHEHUSI IPAKTUYECKUX
3aJaHuN

BBIUMCIIATE B INPOCTEMINMX CIydasX | BBIUMCISET B MPOCTEMINMX cly4yasX | BBIMIOTHEHHS MPAKTUICCKUX
miomaau ¢ HUCIIOJIb30BAaHUEM | IUIOLIAAU c HCIIONb30BaHUEM | 3aJaHUH

nepBOOOpa3HON IepBOOOPA3HOM

pelaTs panvOHAIBHBIE, NOKA3aTEIbHbIE | PEIIaeT panyoHaIbHbIE, | BBIOJHEHUS IIPAKTUYECKUX

u  jorapupmMudecKne
HEpaBEHCTBA

YpaBHEHHS U

II0Ka3aTCJIbHBIC JIOFapI/I(i)MI/I‘IeCKI/IC
YpaBHCHHS 1 HCPABCHCTBA

3aJaHuN

COCTABJIAITh YPABHCHUS W HCPABCHCTBA
IO YCJIOBHUIO 3aJa4uun

COCTAaBJIACT YPABHCHUS U HCPABCHCTBA
110 yCJIOBUIO 3a1aun

BBINIOJTHEHUSI IPAKTUYECKUX
3aJaHuN

UCIIONB30BAaTh UL NPUOIIMKEHHOTO
pClICHHST YpaBHEHHH ¥ HEPaBEHCTB
rpaduyeckuii MeTos

UCTIONB3YeT  JId  IPHOIMKESHHOTO
peLIeHHs] ypaBHEHUH U HEPaBEHCTB
rpadudeckuii MeTon

BEITTOJTHEHUS IPAKTHISCKAX
3aJaHuN

n300paxkaTh Ha KOOPJMHATHON
IIJIOCKOCTH MHOXKECTBa peuieHui
MPOCTEUIINX YPAaBHEHHI U UX CUCTEM

n3zobpaxaer Ha KOOpAWHATHOU
IUIOCKOCTH MHOKECTBA PELICHUH IMpo-
CTEHINX YPaBHEHUH U UX CUCTEM

BBITIOJTHEHUSI IPAKTUYECKUX
3aJaHuN

pemaTh MpoCTeiinue KOMOWHATOPHBIC
3aJja4l METOIOM nepebopa, a TakxkKe ¢
UCIIONIb30BaHUEM U3BECTHBIX (HhOPMYIT

pemaetr mpocTenine KOMOMHATOPHBIE
3aJa4l METOJIOM mepebopa, a TaKkKe
HCTIOb30BaHUEM U3BECTHHIX (POPMYIT

BBIITOJIHCHUA HpaKTI/I‘IeCKI/IX
3aJaHuN

BBIYUCIIATE B HpOCTGfIIlIHX ciy4dasx
BCPOATHOCTHU COOBITHIA Ha OCHOBC
nmoacyeTa 4ynucjia ucxoa0B

BBIYUCIIACT B HpOCTCﬁH.IPIX cliydasax
BCPOATHOCTU COOBITHI Ha OCHOBE
nmoacyeTa 4ynucja uCxoaoB

BBITIOJTHEHUSI IPAKTUYECKUX
3aJaHuN

pacIio3HaBaTh HA YEPTEKaX W MOJIEISIX
MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH
TPEXMEPHBIC O6'I)CKTI)I C UX OIIMCAaHUSIMHU,
H300paKSHUSIMU

pacIlo3HAeT Ha YepTekax M MOJEISIX
NPOCTPAHCTBEHHBIE  (OPMBI;  COOT-
HOCHUT TpEeXMEpHBIE OOBEKTHI C UX
OTNMCAHMUAMH, H300paKEHUSIMH

BBINIOJTHEHUSI IPAKTUYECKUX
3aJJaHuN

ONKCHIBATh B3aHMHOE PACIOIIOKECHUE
MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE

ONMCHIBAET B3aUMHOE PAaCIOJIOXKEHHE
MPSAMBIX U IMJIOCKOCTEH B MPOCTpaH-
CTBE

BBINIOJTHEHUSI IPAKTUYECKUX
3aJJaHuN

AQHAIM3MPOBATh B MPOCTEHIINX CITydasx
B3aMHOE PacIoyIoXKeHHe 0ObEKTOB B
MPOCTPAHCTBE

aHAIM3UPYET B TPOCTEHIINX CIIydasx
B3aMMHOE PAaCIIOJIOKEHNE 00HEKTOB B
TIPOCTPAHCTBE

BBITTOJTHEHUS IPAKTHIECKAX
3aJaHuN

1/1306pa>1<aTL OCHOBHbBIC MHOTI'OTPAHHUKU
1 KPYTJIBIC T€JIA; BBIMIOJIHATH YEPTECIKU 11O
YCJIOBUAM 3aJia4

I/1306pa)KaGT OCHOBHBIC
MHOT'OI'paHHUKW W KPYIJIbIE TECJA,
BBIMIOJIHACT 4YEPTEIKU IO YCJIOBUAM
3aaa4

BBINIOJTHEHUSI IPAKTUYECKUX
3aJJaHUuN

CTPOUTb TPOCTEHIINE CeUeHus Kyoa,
TPU3MBI, TUPAMUJIBI

CTPOMT TpOCTeine ceueHus Kyoa,
TPU3MBI, TUPAMUIBI

BBIITOJIHCHUA HpaKTI/I‘IeCKI/IX
3aJJaHuN

pemars IUTAaHUMETPUUECKHUE U | pemaer IUTAHUMETPHUYECKHUE 1 | BBIIOJIHEHUS MPAKTHYECKUX
npocTenine CTEepEeOMETPHUECKHE | MPOCTeNIIne CTepeoMeTpUYECKUe | 3alaHui

3aJjaud Ha HaXOXKACHUE T€OMETPUUYECKUX | 3aJaud Ha  HAXOXKIEHHE TeoMeT-

BEJIMYMH (JUIMH, YTJIOB, TUIOMaiel, 00be- | pUYeCKHX BeNWYHH (IJIUH, YTJIOB,

MOB) IUIOIACH, 00bEMOB)

HCTIONIb30BaTh pu peIIeHNH | UCHOIB3yeT pH pEIIeHUN | BBITOJHEHHS TPAKTHYECKUX
CTEPEOMETPUUECKUX 3aj1a4 I1a- | CTEPEOMETPUUECKUX 3ajad | 3aAaHuil

HUMETpHYECKHEe (aKTHl U METOBI IUTAaHUMETPHYECKUE (PaKTHI ¥ METOBI

MIPOBOIUTH JIOKa3aTeNbHbIC pac- | IpoOBOIUT JIOKa3aTeIbHbIC | BBITOIHEHUS MPAKTHIECKUX

CYXJICHUSI B XOJI€ pellIeHUs 3a1a4

paccyXIeHHS B XOJI¢ peIIeHus 3a1a9

3aJJaHuN
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BBIYUCIICHUST OOBEMOB M  ILIOIIAJACH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeI
IpH pemIeHHH MPaKTHYeCKUX 3ajad,
UCTIONB3YS npu HEOOXOIUMOCTH
CIPAaBOYHUKHN ¥ BBIYHCIHTEIEHBIC
yCTpoOiicTBa

BBIUUCIIICT OOBEMBI W  IUIOINAAH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX Tell
IpU PEUICHUH MPAKTHICCKUX 3a71ad,
WUCTIONB3YSd  TpH  HEOOXOTUMOCTH
CIIPAaBOYHHKH W BBIYHCIUTEIHHEIC
YCTpOWCTBa

BBITIOJTHEHUSI TIPAKTHUECKHUX
3aJaHuN
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