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1. OBIIASI XAPAKTEPUCTHUKA YUYEFHOM JUCIATIIMHBI MATEMATHKA
1.1. MecTo THCUHILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOI MPOrpaMMbl .

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 1o npodeccuu: 15.01.20 Cnecapp 1o KOHTPOJIBHO —
M3MEPUTENIBHBIM IPUOOpPaM U aBTOMATHKE.

1.2. Heab u nJIaHUpyemMbie Pe3yabTaThl 0CBOCHHS TUCHUTIIHHDI

CopepxaHue porpaMMbl HalIpaBJIEHO HA JOCTM)KEHUE CIIEIYIOIINX LIeIeH:
- obecrieueHne chOPMUPOBAHHOCTHU MPEACTABICHHUMN O COLIUATIBHBIX, KyIbTYPHBIX U HCTOPHUUECKUX
(akTOopax CTaHOBJICHUS] MATEMATUKH;

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

- obecriedeHrne C(HOPMUPOBAHHOCTH YMEHHMH NPUMEHATH IOJyUYCHHBIC 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 00pa30BaHHIO, B TOM YHCIE CaMOOOpa30BaHUIO, HA MPOTSIKEHUN
BCel JKM3HM; CO3HATEIhbHOE OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEITHON
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, Yy4eOHO-HCCIEN0BATENbCKOM, TMPOEKTHOW W  JAPYTHX  BHUAAX
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 CBOI 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 MUPA;

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 JJIS IMOUCKA IMIYTU PCHICHUSA U
WIUTIOCTPpAali PCHICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB,

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

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

- cOpMHUPOBAHHOCTH YMEHUS PACIIO3HABATH T€OMETpUUYECKUEe (PUTyphI HA YepTexax, MOJEISIX 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 HaBbIKAMHU MCIOJIb30BAHUS T'OTOBBIX KOMIBIOTEPHBIX MPOrpaMM IPH PEIICHUH 33]1a4.
B pesynbrare ocBoeHUs yueOHON UCIIUTUTMHBI 00 YJIArOIIHICS JOHKEH 3HATH/TIOHUMATD !

- 3Ha4YeHHE MaTeMaTHYeCKOM HAayKU Ui pCIICHHA 3aJad, BOSHUKAIOIMIUX B TCOPHUU U IMPAKTHUKE,

HIUPOTY U OFPAHMUYEHHOCTh MPUMEHEHUSI MAaTEMAaTUUYECKUX METOAOB K aHAJIU3y U HUCCIEAOBAHUIO

MIPOLIECCOB U ABJIEHUH B MPUPOJIE U OOIIECTBE;

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

pPa3BUTHUSI MATEMAaTUYECKOWU HAYKH;

- WM PACIIMPEHUS YUCIOBBIX MHOXKECTB KaK CIOco0a MOCTPOCHHS 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 MIPOLIECCOB U CUTYaLlUN;
- BO3MOXXHOCTH T€OMETPUM [UIsl ONHMCAHHS CBOMCTB PEAbHBIX IPEIMETOB M MX B3aWMHOIO
PacCIOI0XKEHUS;
- YHUBEPCAJIbHBIM XapaKTep 3aKOHOB JIOTUKU MAaTEMaTHYECKUX PACCYXKACHUHN, UX IPUMEHUMOCTh
B Pa3IIUYHBIX O0JIACTSIX YEJIOBEYECKOM EATEIIbHOCTH;
- pa3nuumne TpeOOBaHUM, MPEABABISEMBIX K JIOKa3aTeIbCTBAM B MaTEMATHUKE, €CTECTBEHHBIX,
COLIMAJIBHO-DKOHOMUYECKHUX U T'YMAaHUTAPHBIX HAYKaX, HA IIPAKTHUKE;
- pOJIb aKCHOMAaTHKM B MaTEMaTHKE; BO3MOXKHOCTb IIOCTPOEHHUS MAaTEMaTHYECKHX TEOpUH Ha
aKCMOMAaTHYECKOW OCHOBE; 3HAUCHHE AaKCHMOMATUKU IS JAPYrHX OOJlacTe 3HaHUS W s
IIPAKTUKU;
- BEPOSATHOCTHBIX XapaKTep pa3IMYHbIX [IPOLIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOILIEr0 MUPA.

B pesynbrate ocBoeHMs yueOHOHN TUCHMITIMHBI 00yJaloUIUics JOIKEH YMeTh:
Auredpa
- BBITIOJIHATH apu(MeTHUeCKue ACUCTBUS, COYETass YCTHbIE U MMChbMEHHbIC IIPUEMBI, TPUMEHEHHE
BBIYHCIIUTEIBHBIX YCTPOWCTB; HaXOAWTh 3HAYEHHUS KOPHSA HATYPAJIbHOW CTEIECHM, CTECIEHH C
panMoHaNBFHBIM TIOKa3aTeieM, JIoTapu(ma, UCIOIb3ys MPH HEOOXOJMMOCTH BBIYHCIHUTEIbHBIC
YCTPOMCTBA; MOJIB30BATHCS OLICHKOM U IPUKUIKON IIPU IPAKTUYECKUX PACUETAX;
- IIPOBOAMTH IO M3BECTHBIM (OpMyjaM M IpaBWiIaM IpeoOpa3oBaHUsl OYKBEHHBIX BbIPAXKECHHI,
BKJIFOYAOIUX CTETIEHH, paluKabl, JOrapu(pmMbl 1 TPUTOHOMETPUUYECKHE (DYHKIIUH;
- BBIUMCIISTH 3HAYEHUS YHUCIIOBBIX M OYKBEHHBIX BBIPAXKEHHM, OCYILECTBISAS HEOOXOAUMBIE
MIOJICTAHOBKU U ITpe0Opa30oBaHus;
- HCIIOJIb30BAaTh NPUOOPETEHHBbIE 3HAHWA W YMEHUS B IPAKTUUYECKOM JEATEIbHOCTH U
IIOBCEIHEBHOM JKU3HU JUISL:
- NIPaKTUYECKUX PACUYETOB O (popmynam, BKItouasi GOpMyJibl, COJIEPKAINE CTENIEHHU, PaJAUKalIbl,
jgorapumMbl U TPUTOHOMETpUYECKHE (YHKIMM, UCHONb3Yysd NPU HEOOXOAMMOCTHU CIPAaBOYHBIE
MaTrepHuabl ¥ IPOCTEUIINE BBIYUCIATEIBHBIE YCTPOUCTBA.
DyHKIUH U UX TpapuKu
- OIpeleJIATh 3HaueHUe (PYHKIMH 110 3HAYCHUIO apryMeHTa IIPH pa3IMyHbIX crioco0ax 3aJaHus
byHKIIY;
- CTPOMTD TpapUKHN U3YUYEHHBIX (DYHKIIMIA;
- ONHUCHIBATh MO TpaduKy MOBEJIEHHE U CBOMCTBAa (DYHKIMHA, HAXOAUTh MO IpaduKy (QyHKIUH
HauOoJIbIINE U HAUMEHbIIINE 3HAYCHHUS;

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

- HUCIOJIb30BaTh NPUOOpETEHHbIE 3HAHUS U YMEHHUS B MPAKTUYECKOM JEATENbHOCTH U
ITOBCETHEBHOM KU3HH JUIS:

- OMHCAHMs C MOMOIIBI0 (PYHKIMI Pa3TUYHBIX 3aBUCUMOCTEH, MpeACTaBlIeHUs UX rpaduyuecKu,
MHTEpIpeTaluy rpaduKos.

Hayana MmaTeMaTH4eCKOIo aHaIu3a

- BBIUUCIISATH POU3BOAHBIE DJIEMEHTAPHBIX (YHKILUH, UCIIONb3Ys CIIPABOYHBIE MaTepPHAIIbI;

- UCCIIeIOBaTh B MPOCTEHIIMX ClydasX (YHKIMH HAa MOHOTOHHOCTb, HaXOAWUTh HAWOOJbIINE U
HauMEHbIINE 3HaueHus: QyHKIUI, CTPOUTh Ipa)K MHOTOWIEHOB C MCIIOJIb30BAaHUEM arapara
MaTeMaTUYeCKOro aHaJIn3a;

- WUCMOJb30BaTh MPHOOpPETEHHbIE 3HAHUS W YMEHHs B TPAKTUYECKOH JesATeIbHOCTH U
ITOBCEIHEBHOM KU3HM JUUISl PEIICHUs IIPUKIIAIHBIX 33/1a4, B TOM YHCIIE COLUAIbHO-3KOHOMHYECKUX
U (QU3NYECKUX, HAa HaumOONbIIME W HAMMEHBIIME 3HAYEHUS, Ha HAXOXXIACHHUE CKOPOCTH U
YCKOPEHHUS.

YpaBHeHNd U HEPABEHCTBA

- pelaTh palMoHalbHbIE, TTOKa3aTeNIbHbIE U JIOTapU(PMUUYECKIE YPaBHEHUS U HEPABEHCTBA;

- COCTABJIATH YPAaBHCHHA IO YCJIOBHUIO 3a1a4HU,



- MCIIOJIb30BATh JJIs MPUOIMKEHHOTO PEIIeHUs ypaBHEHUI 1 HEPaBEHCTB IpaduuecKuil MeToJ;

- n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN MPOCTEHIINX ypaBHEHUN U MX
CHUCTEM;

- HCIOJIb30BaTh IPHOOPETEHHblE 3HAHMSA W YMEHUS B IPAKTHUYECKOW JIEATENIBHOCTU U
IIOBCEITHEBHOM JKM3HU JUUIsl IOCTPOEHUS M UCCIIEI0BAHUS IPOCTENIINX MAaTEMAaTHUECKUX MOJIEIIEH.
DJieMeHTbl KOMOMHATOPUKH, CTATHCTHKH ¥ TEOPUH BepPOSITHOCTEM

- pemath MpocTerme KOMOMHATOPHBIE 337a4ll METOIOM Iepedopa, a TakKe ¢ MCIOJIb30BaHUEM
U3BECTHBIX (hOpMyII;

- BBIYUCIIATH B MPOCTEHUIINX CITy4dasiX BEPOSTHOCTH COOBITUI Ha OCHOBE MOJICUETA YK CIIa UCXO0B;
- HCIIOJIb30BAaTh IIPUOOPETEHHBIE 3HAHUA U YMEHHUS B IPAKTUYECKOHW JESATEIBHOCTH U
IIOBCEIHEBHOM JKW3HM JUI aHAJIM3a PEaJbHBIX YHCIOBBIX JAHHBIX, IPEICTABICHHBIX B BHJE
auarpamm, rpauKoB; aHaiIu3a HHPOPMAIMK CTATUCTUYECKOTO XapaKTepa.

I'eomerpust

- pacmo3HaBaTh Ha YEepPTEKaxX M MOJENSAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX ONUCAHUSIMHU, U300paXKEHUAMHY;

- OIIMCBIBATh B3aUMHOE PACIIOJIO0KEHUE NMPSMBIX U ILIOCKOCTEN B IPOCTPAHCTBE;

- QHAJIM3MPOBATh B IPOCTEUIINX CIy4asX B3aUMHOE PacIoyiokeHHe 00BEKTOB B IPOCTPAHCTBE;

- M300pakaTh OCHOBHBIC MHOTOTPAHHUKU W KPYIJIBIC TEJA; BBINOJIHITH YEPTEIKHU IO YCIOBHSIM
3a/1a4;

- pelaTth MIAHUMETPUYSCKHUE M MPOCTEHIINE CTCPEOMETPUYCCKHE 3a/ladyl Ha HAXOXKJICHUE
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;

- HWCIIOJIb30BAaTh TMPHOOPETEHHBIC 3HAHWSA W YMEHHS B MPAKTUYCCKOW JCATCILHOCTH U
MOBCETHEBHOM JKU3HU JIJISl HCCIIEIOBAHUS (MOJICITMPOBAHNSI) HECIIOXKHBIX IPAKTUYCCKUX CUTYaITUI
Ha OCHOBE M3yYCHHBIX ()OPMYJT U CBOUCTB QUTYP;

- BBIYHCJICHHS OOBEMOB M ILIOMIAJCH IOBEPXHOCTEH IMPOCTPAHCTBEHHBIX T IPH PEIICHUU
MPAaKTUYECKUX 3aJ1a4d, HCIOIb3ysd TMPU HEOOXOJUMOCTH CHPAaBOYHUKUA M BBIUYUCIUTEILHBIC
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 JUCIUILIAHBI

2.1. O6beM yueOHOI TUCIUITUHBI U BU/IbI Y4eOHO#i padoThl

Buna yueOHoii padoThI

O0beM B yacax

MaxkcuMajibHasl yueOHasi Harpy3ka (Bcero)

378
B TOM YHCIIC:
TEOpeTUYEeCKHEe 3aHATUS (BCEro) 128
NpaKTHYECKUE 3aHITHS (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
JeSITeTbHOCTH.
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
ApudmeTtnueckue eHCTBUS HAJ YACIaMHU, CPABHEHIE YHCIOBBIX BEIPAKCHUI.
1.1.3.TIpubarKeHHbIC BEIYUCICHHS. 3
1.1.4.TTpubamxeHHOe 3HaUCHHUE BETMYHHBI U MTOTPEIIHOCTH TIPHOJIMIKEHHH.
1.1.5.KomMmiekcHele yucna.
IIpakTnyeckoe 3ansTHe Ne2: 3
[IpubnuxeHHBIC 3HAYCHSI BEJIMIHMH M TOTPEIIHOCTH BRIYHCICHUH.
IMpakruyeckoe 3ausitue Ne3: 1
KontponpHas padoTa mo Teme «Pa3BUTHE IOHATHS O YHACIIE»
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 BBIPAXKEHUI HA OCHOBE ONPEJEIICHHUS.
1.2.3.Ctemnensp ¢ panioHaATbHBIMU MOKA3aTENsIMHU, UX CBOWCTBA(TPYIIIOBAs IUCKYCCHS). 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
Haxoxxnerne 3Ha4eHHS BBIPaXCHUH, HCIIONB3YS MPU HEOOXOIWMOCTH WHCTPYMCHTAIHHEIC
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
Haxosxnenne 3HaUYCHUS KOPHS, CTEIICHH, JIOTapu(Ma, BRIIOIHSS IPpeoOpa30BaHus BEIPaKCHUH.
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 U KOTAaHT'€HC CYMMBI M Pa3HOCTHU JIBYX 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.BripakeHre TPUTOHOMETPHUYECKUX (PYHKITUH Yepe3 TaHTE€HC MTOJIOBHHHOTO apTyMEHTa.
IIpakTuyeckoe 3anaTHe Nel3: 2
HaxosxaeHnue 3Ha4eHus] TPUrOHOMETPUUECKHUX BBIPAXKEHUI HA OCHOBE ONpeeNICHUs!.
[pakTuyeckoe 3anaTHE Nel4: 3
Haxoxxneane  TpUTOHOMETPUYECKHX  BBIPQKEGHHH,  HCIONB3YysS  HpH  HEOOXOAWMOCTH
HHCTPYMEHTAJbHBIE CPEICTBA.
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.

2.1.11. Peuienue TpUrOHOMETPHYECKUX YPaBHEHHUH (TPyMIIOBas JUCKYCCHSI)

IpakTnuyeckoe 3ansTue Nel6:
Pewenne npoctedmmx TPUTOHOMETPUYECKUX YPAaBHEHUH, CBOISIIMXCA K JIMHEWHBIM U
KBaJ[paTHBIM.

Ipakrnuyeckoe 3ansTue Nel7:
Vcnionp3oBanue rpaueckoro MeTo[a PEIeHNs JJIsl TPUTOHOMETPHUUYECKHUX yPABHEHHH.

Ipakrnueckoe 3ansTue Nel§:
CocraBneHne M pelIeHHE ypaBHEHHWH CBS3BIBAIOIINX HEW3BECTHBIC BEIMYMHBI B TEKCTOBBIX (B
TOM YHCIIe IPUKJIAJHBIX) 3a/adax.

2.1.12.IlpocTeiimue TPUrOHOMETPUUYECKIE HEPABEHCTBA.

2.1.13.Penienne npocTeNIIUX TPUTOHOMETPUIECKUX HEPABEHCTB.

IIpakTHuyeckoe 3anaTHe Nel9:
Pemenue npocTeimnux TpPUroHOMETPUUECKUX HEPABEHCTB.

Hpakrnyeckoe 3ansTue Ne20:
KonrponbHas pabora No2 no Teme «OCHOBBI TPUTOHOMETPUN

Pa3gen 3. ®yHKIuH, HX CBOHCTBA U rpauKn

41

Tema 3.1. dyHKIMHU, UX CBOMCTBA U
rpaduky.

CreneHHble, I0Ka3aTeNbHbIE,
norapuGMUYECKIe U TPUTOHOMETPHYECKHE
¢GbyHKIHN

Conep:xanue yueOHOro MmaTepuaJia

41

3.1.1.®yskumu. O0MacTh ONpeeIeHIs] 1 MHOKECTBO 3HAYCHHI.

3.1.2.I'padux ¢pyHKIUH, TOCTpOCHUE TPAYUKOB QYHKIIMH, 33JaHHBIX PA3JIHYHBIMU CIIOCOOAMHU.

IIpakTHuyeckoe 3anaTHE Ne21:
Brluncienue 3HaueHns1 GyHKIMH 10 33JaHHOMY 3Ha4E€HHIO apryMEHTa P Pa3iIMuHbIX criocodax
3amanus QYHKIUH.

3.1.3.CpoiictBa  (QYHKIMHA: MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTD,
NEPUOTUYHOCTb.

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

3.1.5.IIpoMexxyTKH BO3pacTaHus M yOBIBAaHUS (QYHKITHH.

3.1.6.HanbGomnpinee 1 HaNMEHBIIIEE 3HAUYEHUS, TOYKH IKCTpeMyMa (QYHKIINH.

IIpakTnuyeckoe 3anaTHE Ne22:
OmnpeneneHrne OCHOBHBIX CBOMCTB YUCIIOBBIX (DYHKINH, MILTIOCTpAIHS UX Ha TpaduKax.

3.1.7.I'padmueckas vHTEpIIpETALIUSI.

3.1.8.IIpumeps! PyHKITMOHATLHBIX 3aBUCUMOCTEN B PEATbHBIX MPOIECCAX U SIBICHHUAX.

3.1.9.06parubie pyHKIMU. O01acTh onpeaeneHus U 00JacTh 3HAUSHUN 0OpaTHOHN PyHKIHH.

3.1.10.I'paduk obparHoit hyHKIMH.

IIpakTnuyeckoe 3anaTHE Ne23:
[MocTpoeHue rpadKoB N3yYEHHBIX QYHKIMH, MIUTIOCTpals 10 rpauKy CBOHCTBA
9JIEMEHTAPHBIX (QYHKLIUH.

3.1.11. Apudmerndeckue oneparyy Ha [ GyHKITHSIMH.
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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 GyHKIMA, WX cBoicTBa W Tpaduku. OOpaTHBIE TPHUTOHOMETPHUYECKHE
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. V300paxxeHne Ha KOOPIMHATHOM TJIOCKOCTH MHOKECTBA PELICHUH ypaBHEHUH 1
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.

IIpakTuyeckoe 3ausitue Ne31: 6
Hcnonp3oBaHue rpaueckoro MeTo/a pelieHus ypaBHeHU I U HEPaBeHCTB.
IIpakTnyeckoe 3anaTHe Ne32: 6
CocraBneHne M pelIeHWE ypaBHEHWH M HEPABEHCTB, CBS3BIBAIONINX HEW3BECTHBIC BEIWYHHBI B
TEKCTOBBIX (B TOM YHCJIE IPUKJIAIHBIX) 3aJa4dax.
IpakTuyeckoe 3ausiTue Ne33: 2
KontponsHas padota Ne5 mo Teme «YpaBHEHHS U HEPaBEHCTBAY.
Pa3gen 5. 'eomerpus 156
Tema 5.1. TIpsMble U TNIOCKOCTH B Copaep:xxanue yueOHOro MaTepuaa 42
IIPOCTPAHCTBE 5.1.1.B3anMHO€ pacrookeHHue ABYX NPSMBIX B IPOCTPAHCTBE. 1
IIpakTHuyeckoe 3anaTHE Ne34: 4
Axcrombl crepeomerpuu. M300paskeHne mpocTpaHCTBEHHBIX QUTYP.
5.1.2. TlapaiienbHOCTh NPSIMOM U MJIOCKOCTH. 2
5.1.3.I1apanienbHOCTb IIOCKOCTEM.
IMpakTuyeckoe 3ausiTue Ne3s: 6
B3anmHOe pacmonoxeHue IpsIMbIX B IPOCTPAHCTBE.
5.1.4 TlepieHAUKYIAPHOCTH IPSIMOM U TIIOCKOCTH. 3
5.1.5.IlepneHauKyIIsAp U HAKJIOHHAsA. YTOJI MEXY NPSMOU U INIOCKOCTHIO.
5.1.6.AByrpanHbIil yroa. YToa Mexay MiI0CKOCTIMHU.
IpakTnyeckoe 3ansiTue Ne36: 7
B3anMHOe pacnonokeHue MiI0CKOCTeN B IPOCTPAHCTBE.
5.1.7.IlepieHANKYIAPHOCTH ABYX IUIOCKOCTEH. 5
5.1.8.I'eomeTpudeckue IpeoOpa3oBaHus IPOCTPAHCTBA: MTAPAILIEIBbHBIN EPEHOC, CHMMETPHS
OTHOCHUTEINILHO IIOCKOCTH.
5.1.9.11apannenpHoe NPOEKTUPOBAHHUE.
5.1.10.ITmomaas OpTOrOHAIEHOMN MPOSKITHH.
5.1.11.M300paxkeHne NpOCTPaHCTBEHHBIX QUTYP.
IMpakTuyeckoe 3anHsiTue Ne37: 6
B3anMHoOe pacnonoxeHue NpsiMbIX U IIOCKOCTEH B IPOCTPAHCTBE.
[pakTuyeckoe 3anaTHe Ne38: 6

I'eomeTpHrueckue mpeodpa3oBaHus IPOCTPAHCTBA.
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IIpakTnuyeckoe 3anaTHe Ne39:
Kontponsnas padorta Ne6 o Teme «IIpsMbie 1 MIIOCKOCTH B IPOCTPAHCTBEY.

Tema 5.2. KoopauHatsl 1 BEKTOPBI

Coaep:xaHue y4eGHOro MaTepHaia

32

5.2.1.IIpssmoyronbHas (IekapToBa) CUCTEMA KOOPAUHAT B IPOCTPAHCTBE.

5.2.2.®opmyra pacCTOSHUSI MEXKITY IBYMS TOUKAMHU.

[pakTuyeckoe 3anaTHe Ned(:
[HeiictBus Hag BekTOpamu. Mcnonb30BaHNe KOOPAMHAT U BEKTOPOB MPU PELIEHUH
MaTEMaTHYECKHX U MPHUKIIAaIHBIX 3a/1a4.

5.2.3.YpaBHenus chepbl, INIOCKOCTH U TIPSMOH.

5.2.4. Bextopsl. Moayns BekTopa. PaBeHCTBO BEKTOPOB.

5.2.5.CnoxeHue BEKTOPOB.

5.2.6.YMHOX€EHUE BEKTOpPA HA YUCIIO.

5.2.7.Pa3noxkeHne BEKTOpa M0 HalpaBJICHUIM.

5.2.8.Yron Mexay 1ByMsl BEKTOpaMH.

5.2.9.IIpoek1us BEKTOpa Ha OCh.

5.2.10.KoopauHaTel BEKTOpA.

5.2.11.CkanstpHoe npou3BeIeHIE BEKTOPOB.

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

12

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

Tema 5.3. MHOrorpaHHUKH

Coaep:xanue yueGHOIro MmaTrepuaJia

46

5.3.1.Bepmmnsl, pedpa, TpaHd MHOTOTpaHHUKA. Pa3zBepTka.

5.3.2.MHororpaHHble yribl. Beimyknsie MHOrorpanHuku. Teopema Oitnepa.

5.3.3.IIpusma. [Ipsamas u HakmoHHas npusMa. IlpaBuibHas npusma.

IIpakTuuyeckoe 3anaTue Ne43: Ilpuzma

5.3.4.IMapannenenunen. Kyo.

IMpakTnueckoe 3ansaTue Ned4: [Tapamnenenunen. Kyo.

5.3.5.Mupamuna.

5.3.6.1IpaBunbHas mupaMuaa. Y cedeHHas MUPaMHuIa.

N N PO

IpakTuyeckoe 3anaTue Ned5: Tlupamuna.

~

5.3.7.Terparap.

5.3.8.CummeTtpun B KyOe.

5.3.9.CummeTpun B KyOe U TUpamMue.

5.3.10.CummeTpuu B Ipu3Me U NUpaMUJIE.

5.3.11. Ceuenus ky0a v IpU3MBI.

5.3.12.CeveHust TUpaMHUJIBI.
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IIpakTnuyeckoe 3anaTHE Ned6:
[TocTpoeHne MpOCTEUIINX CeUeHHH KyOa, IPU3MBL, THPAMHUIHL.

IpakTuyeckoe 3ansiTue Ned7: 6
Pemenne  MIaHMMETPUYECKUX M MPOCTEHINHE CTEPEOMETPHUIECKUX 3a7ad Ha HaXOXKICHUE
TEOMETPUYECKUX BEINIHH (JJIHH, YTIIOB).
IIpakTnyeckoe 3ausiTue Ned§8: 2
Kontponsnas padota Ne§ 1o teme « MHOTOTpaHHUKI.
Tema 5.4. Tena 1 NOBEPXHOCTH BpAILICHHS Copep:xanue yueOHOro MaTepuasa 16
5.4.1.1lunuuap ¥ KOHYyC. Y CceueHHbIH KOHYC.
Hpakrnuyeckoe 3ansaTue Ned9: [Twmnap. Konyec.
5.4.2.0cHOoBaHue, BEICOTa, OOKOBas IOBEPXHOCTD, 00pa3yromas, pa3BepTKa. 3
5.4.3.0ceBble CeUEHMsI U CEYEHU S, TapalIeNIbHbIe OCHOBAHHUIO.
5.4.4. 1llap u cdepa. Ceuenus mapa u chepsl.
IpakTuyeckoe 3ausiTue NeS0: 6
[ap u chepa.
IMpakTuyeckoe 3ausiTue NeS1: 2
KontponsHas padota Ne9 no teme «Tena v mOBEpXHOCTH BPALICHUSD.
Tema 5.5. V3mepenus B reoMeTpuu Copep:xanue yueOHOro MaTepuaia 20
5.5.1.06mem u ero u3mepenue. MaTerpansHas popmyna oobema. 6
5.5.2. ®opmyibl 00bemMa Kyba, IPSIMOYTOJILHOTO MapaulesienuIie/1a, NPU3MbL, HIHHIPA.
5.5.3.®opmynel 06beMa MUPAMUJIBI U KOHYCA.
5.5.4. ®opmynsl IUIONIAAM OBEPXHOCTEH IIMIMHPA U KOHYCA.
5.5.5.®opmynel 06beMa 1Iapa U IiIomaau cepsl.
5.5.6. [Togo6ue Ten. OTHOIICHHUS MJIOIIA/ICH TOBEPXHOCTEH 1 00BEMOB MOJOOHBIX TEJI.
IIpakrnyeckoe 3anaTHe NeS2: 6
Pemenre nimaHMMETpUYECKMX W MPOCTEHIIMX CTEPEOMETPHUUECKHX 3a/lad Ha HaXOXKACHHE
TUIOLIACH.
IIpakTnuyeckoe 3anaTHe NeS3: 6
PeureHre miaHMMETPUYECKUX W TMPOCTEHIINX CTEPEOMETPHUYECKHX 3a/lad HA HAaXOXKICHHUE
00BEMOB.
IIpakTuyeckoe 3anaTHE NeS4: 2
Kontponbnas padota Nel0 mo teme «/3MepeHuUs: B TEOMETPHI.
Pazpnen 6. Hayasia MaTeMaTH4eCKOro aHAIN3a 39
Tema 6.1. Hauana maremaTinueckoro Copep:xanue yueOHOro MaTepuaia 39
aHaimnsa 6.1.1. TTocnenoBatensHOCTH. CrIOCOOBI 3aJaHNS M CBOHCTBA YHCIOBBIX ITOCIEIOBATEIHFHOCTEH. 6

6.1.2.IlonsiTue o mpexpene mnociegoBarenbHOCTU. CylleCTBOBaHUE Mpefesla MOHOTOHHOM

OFpaHPI‘IeHHOﬁ IoCJICAOBATCIIbHOCTHU. CyMMI/IpOBaHI/Ie HOCHCﬂOBaTCHLHOCTCﬁ.

6.1.3.beckoHe4yHO yOBIBaIoOIasi FeOMETpHYECKas IIPOrPECCHst M €€ CyMMa.
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6.1.4.ITonsitue o HenpepbiBHOCTH QyHKIMHU. [IponsBonnast. [TonsTue o npou3BOAHON QYHKIIMY.

6.1.5.'eomerpudeckuii U pU3NIECKUI CMBICIT IPOU3BOIHON. Y paBHEHHUE KacaTesbHOM K rpaduky
byHKIMN.

6.1.6.IIpou3BoaHBIE CYMMBI, Pa3HOCTH, NPOU3BEACHMSA, YacTHOro. IIpou3BOJHBIE OCHOBHBIX
AJIEMEHTAPHBIX YHKITUI.

IpakTnueckoe 3ansTue NeS5:
HaxoxneHne npou3BoAHBIX 3JIEMEHTAPHBIX (QYHKIIHUH.

6.1.7 IlpnMeHeHre IPOM3BOIHOM K NCCIIEOBaHMIO (DYHKINH U IIOCTPOCHHUIO rPpauKOB.

6.1.8.ITponsBoHbIe 00paTHON (PYHKINHK U KOMITO3ULIUH (QYHKIIHH.

6.1.9.BTopas mpon3BoHAs, €€ TEOMETPUICCKHUI 1 (PUIUIECKUI CMBICI.

6.1.10.IIpuMeHeHne TPOU3BOAHOMN K HCCIIEN0BaHUIO (QYHKINI U TIOCTPOCHUIO rPadHKOB.
HaxosxieHne cKopocTH JUTs Ipolecca, 3a1aHHOT0 (OpMYIION U TpadHKOM.

IIpakTHuyeckoe 3anaTHE NeS6:
W3ydeHns cBOMCTB GYHKUMIA ¥ TOCTPOCHHUS TPadUKOB C IPHUMEHEHUEM MIPOU3BOIHOM.

IIpakTHuyeckoe 3anaTHE NeS7:
[MpumeHeHne MPOM3BOAHON Uit TPOBEACHHS NPHUOJVKEHHBIX BBIYMCICHUH, pELICHUE 3al1ad
MPUKIIAJHOTO XapaKTepa Ha HAXO0XKICHUEC HauOOJIBIIETO U HAMMEHBIIIETO 3HAYCHMS.

Hpakrnuyeckoe 3ansiTue NeS8:

[IpumeneHne IPOM3BOAHON JUI pEUICHWS NPUKIAAHBIX 337a4, B TOM YHCIIE COLHAIbHO-
SKOHOMHYECKHX M (DU3MYECKUX, Ha HauOOJIbIINE W HaMMEHbIIME 3HAYCHUs, Ha HaXOXKICHHUE
CKOPOCTHU U YCKOPEHHUSL.

6.1.11.IlepBooOpa3nas u uHTerpai. [IpumMeHeHrne onpeaeneHHOro WHTerpaia A HaXOXISHHS
IO KpuBoJuHeHHo! Tpanennu. @opmyna Herorona—IJleii6anma. [Tpumepsl npuMeHeHHs
MHTEerpaja B pu3nKe U reoMeTpum.

IpakTnyeckoe 3ansiTue NeS9:
ITocTpoeHne KpUBOJIIMHEHHOM Tpanenun 1 BEIYUCICHHUE €€ TUTOIAIH.

IpakTnyeckoe 3ansiTue Ne60:
Brruncienue B mpocTeHIMX cilydasx IUIOMIAAN U 00BbEMBI C MCIOJIb30BAaHUEM ONPE/IEIEHHOTO
HHTErpana.

IIpakTnuyeckoe 3anaTHe Ne61:
Kontponsnas paborta Nell o Teme «Havana MmaTeMaTHIECKOTO aHATTH3a.

Paznen 7. KomOnHaTopuka, CTAaTHCTHKA H

TEOPHUHA BEPOATHOCTH

24

Tema 7.1. DneMeHTH KOMOMHATOPHKH

Coaep:xanue y4yeGHOro MmarepuaJia

10

7.1.1.0cHOBHBIC TOHSTUS KOMOWHATOPHWKH. 3aJadyd Ha TOJCYET 4YHCIA pa3MCIICHHH,
[epeCTaHOBOK, COUETAHUH.

7.1.2. 3agaun Ha MOJCYET YHCIA pa3MEIICHUH, MePECTaHOBOK, codeTaHuid. PenieHue 3amad Ha
riepebop BapHaHTOB.

7.1.3.®opmyna 6unoma HeroToHa. CBoiicTBa OMHOMHHANIBHBIX KOd(dummeHToB. TpeyroabsHUK
IMTackansi.
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IIpakTnuyeckoe 3anaTHE Ne62:
Pemenne npocredmx KOMOMHATOPHBIX 3a/lad METOAOM Iiepedopa, a TakKe ¢ HCIIOIb30BaHHEM
U3BECTHBIX (POPMYIL.

IIpakTnyeckoe 3anaTHe Ne63: 2

Kontponbnas padota Nel2 1o Teme «neMEeHTHl KOMOHMHATOPHUKI.
Tema 7.2. DnemeHTHI TeOpUU Copep:xaHue yueOHOro MaTepuaia 14
BEPOSITHOCTEH. 721.Co6 6 = 7
S IeMEHTEL MaTEMATHIECKON CTATHCTHKY .2.1.Co0bITHE, BEPOSTHOCTH COOBITHS, CIOKEHUE 1 YMHOKEHHE BEPOSITHOCTEH.

7.2.2 TloHsiTHE O HE3aBUCHUMOCTH COOBITHH. JIMCKpeTHas ciydaifHas BeJIWYHHA, 3aKOH €€

pacupenenenus. YucioBble XapaKTEPUCTUKU TUCKPETHON CIIy4aliHOM BEJIMYKHBL.

7.2.3 IlonsiTne 0 3akoHe OonpIUX uucen. [IpencraBieHHWe MAaHHBIX (TAONHIBI, TUATPAMMEL,

rpadukn), reHepaibHas COBOKYITHOCTB, BBIOOPKA, CpeAHee apu(pMETHIECKOe, MEAUaHA.

7.2.4 IlpencraBieHue AaHHBIX (TaONUIBI, IUAarpaMMbl, rpadyKH), TeHepalbHas COBOKYIHOCTD,

BBIOOpKa, cpejiHee apupMeTHIECKOe, MeTUaHa.

IIpakTHuyeckoe 3anaTHE Ne64: 4

Awnanu3 uHGOpMaLUK CTATHCTHYECKOTO XapaKTepa.

IMpakruveckoe 3ausaTHE Ne65: 4

AHanu3 peasbHbIX YUCIOBBIX JaHHBIX, IPEACTABICHHBIX B BUAE TUAarpaMM, rpadiKoB.

IpakTuyeckoe 3ansTue Ne66: 2

KonTtponbHnast padora Nel3 o teme «7eMEHTHI TEOPUH BEPOATHOCTEH. DIIEMEHTHI
MaTEeMaTHYECKON CTATUCTUKMY.

IIpoMeskyTOUHasi aTTeCTALMA:
JK3aMeH
JAud depenunpoBaHHblii 3a4eT

2, 4 cemecTp
3 cemecTp

Bcero

378

TeMbl HHAMBHAYAJbLHBIX IPOEKTOB:
3aragouHbil Mup PpakTanoB

3HAaKOMCTBO ¢ Tpadamu

CoNOOR~WDNE

Tl ol el
wbhkEo

3HAKOMCTBO C rpadamu

= =
o~

ITocTpoeHue YHCIOBBIX CUCTEM
3araaku [ukmouapl

=
~No

JIuct Mebuyca - yIUBUTEIbHBIA O0BEKT UCCIETOBAHUS

Bce 3araaxu u npumenenue byteuiku Kielina

I'eomeTprueckne GopMbI B HICKYCCTBE

I'eomerpust JlobaueBCKOro Kak MpUMep aKCHOMAaTHUECKOH TeOpHun

Benmkue 3agaun MaTeMaTHKH (331291 THICSTICTICTHA)

3a1aun MEXaHHYECKOTO MPOUCXOKIECHHS (T€OMETPHS Macc, SKCTPEMaIbHbIC 33/1a4H1)

HCCJ’ICILOB&HI/IC JICHTBI Mé6I/cha H €€ CBOICTB: TOIOJOTHYCCKUI KYypbe3 WU YAUBUTCIbHOC OTKPBITUE B MUPEC HAYKU
KommiaekcHbIe ynciia u ux POJIb B MATEMATUKE
Maremarudeckas JOTHKa U €€ JOCTHXKCHUA

MeTtoibl peleHusl ypaBHEHUI 1 HEPABEHCTB € IIapaMeTpoOM

MareMaTtuueckue pacCyKACHUA U JOKA3aTCJIbCTBA B MATECMATHUKE

3amMeyaTeIbHbIC MAaTEMATHUECCKHIE KPUBBIC: PO3bI U CITUPATIA
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18.
19.
20.
21.
22.
23.
24,
25.

KomMnekcHble U THIEPKOMILIIEKCHBIE YU CIIA

K nHepaBeHcTBYy MuTpuHOBHYa

JwmodaHTOBH ypaBHEHHS

Benukoe uckycerBo u xu3Hb Jxeponaamo Kapaano

I'eomerpus EBkinaa kak nepsas Hay4Hasi CUCTEMa

3amMeuaTenbHble HEPAaBEHCTBA, UX 00OCHOBAHUE U MPUMEHEHHE

Mero MaTeMaTHUECKON HHIYKIMH KaK 3((EeKTUBHBII METOJI JOKa3aTeIbCTBA THIIOTE3
HecrangapTabie cCIOCOOBI pelIeHIsI TPUTOHOMETPHYECKUX YPaBHEHHUIT
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2. YCJIOBUA PEAJIM3AIIUA ITPOT'PAMMBI JTUCIITUTIJIMHBI

B nensix peanuzanuu KOMIETEHTHOCTHOTO MOAX0Ja NpU u3ydeHun nuctuiuinael OY 1,10
MatemaTuka WCHOJB3YIOTCS aKTUBHBIE (OPMBI TMPOBEACHUS 3aHATHH C TPUMEHEHUEM
AJICKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, JCIOBBIX M POJICBBIX WIP, HHAWBUIAYATbHBIX H
TPYIIOBBIX MPOEKTOB, aHajiu3a MPOU3BOJACTBEHHBIX CHUTYyallMi, TPEHUHIOB, TPYIIOBBIX
JIUCKYCCHH.

[IpumeneHne Ha y4eOHOM 3aHATUM WHTEPAKTUBHBIX (OpPM pabOThI, CTHUMYIHPYET
MTO3HABATEIPHYIO MOTHUBAIUIO O0YYAIOIIUXCsl, TIOMOTAET MOJACPKaTh MOTHUBAIMIO O0YJarOITHUXCS
K TOJYYEHUIO 3HAHUM, HAJKUBAHUIO MO3UTUBHBIX MEXKIWYHOCTHBIX OTHOIICHUH, MOMOTaeT
YCTaHOBJICHUIO JI0Opo’KeaTeIbHOM aTMocQepBbl. NHunmupoBanue n MO/IePIKKA
HCCIIE0BATENIbCKOM IESITEIbHOCTH 00YJaIOMXCsl B paMKax peain3allid UMU UHJIUBUIYAIbHBIX U
TPYIIIOBBIX  HCCIEAOBATEIIBCKUX  MPOEKTOB, JaeT  BO3MOXXHOCTb  NPUOOPECTH  HAaBBIK
CaMOCTOSITENILHOTO PEIICHUST MPOOJIEMbI, HABBIK T€HEPUPOBAHMS U O(GOpPMIIEHUS COOCTBEHHBIX
WJIeH, HaBBIK YBAKHUTECIHHOTO OTHOIICHUS K YY)KHMM HJESM, HABBIK ITYOJMYHOTO BBICTYIUICHUS
nepes ayaAuTopuen, apryMEeHTUPOBAHUS U OTCTAaUBAHUS CBOCH TOUKHU 3PEHUSI.

Jns  TO3WTHMBHOTO  BOCHPHATHS  OOy4aromMMUCS — TpeOOBaHWM  IperojaBaTeds,
MPUBJICYCHUSI WX BHUMAaHMS K OOCYXKJaeMOWl Ha 3aHSATHU HWH(OpMAIUK, AaKTHBU3ALMH HX
MO3HABATENBHON  JEATENIbHOCTH Ha  y4eOHBIX 3aHATUSAX MEXKIy [pernojaBaTelieM U
00yYJarOIUMUCS YCTaHABIMBAIOTCS JOBEPUTEILHBIC OTHOIICHHUS.

Ha y4yeOHOM 3aHsTHM cOOMONAIOTCA OOIICTPUHATBIE HOPMBI TOBEICHHS, IpaBUia
oOmIeHHsI €O cTapmuMu (MperojgaBaTelieM) W CBEPCTHUKAMH (0OydYarOIIUMUCS), TPUHIIHITHI
y4eOHOW JUCIUILTUHBI U CAMOOPTaHU3aIUH.

3.1. MaTepuaabHO-TEXHHYECKOE 00ecneyeHue TN CIUTITHHBI
Jlis peanu3any IporpaMMbl yueOHOH TUCIMILIMHBI IPETyCMOTPEHO:
Kabuner Marematuku
OcHalieHHOCTh 000PYA0BaHUEM:
VYueOHast MeOesb: CTOJIBI, CTYIIbS, IOCKA MEJIOBasl.
IlepcoHanbHbII KOMITBIOTED,
MIPOEKTOP,
IIPUHTED,
SKpaH HACTECHHBIMU.
3.1.1. Mlepeyens yueOHO-HATJISIAHBIX MOCOOMIi:
KomriekT yueOHO-HarIs IHbIX TOCOOUI IO MaTeMaTHKeE.
3.1.2. lIporpamMHoe obecneyeHune:
Adobe Acrobat Reader DC - cBob6oaHO-pactpoctpansiemoe [10,
Microsoft Office Professional Plus,
MSWindows.
3.2. UudopmannonHoe odecrniedeHue 00yIeHUs
Jly1st peanu3amnuy IporpaMMbl Y4eOHOW TUCHIUTUTMHBI OMOTMOTEUHbIN (DOHT UMEET TIeHaTHbIE,
3JIEKTPOHHBIE 00pa3oBaTeIbHbIE U HHPOPMALMOHHBIE PECYPCHI.
3.2.1. OcHOBHBIE HCTOYHUKH
1. Anrebpa u Havyama wMaremarndyeckoro asammza. 10-11 «kmacesl @ y4eOHUK 7
00111€00pa30BaTeIbHBIX yUpexaeHUi : 0a3oBbiii ypoBedb / L. A. AmumoB [ ap.]. - M.
[Ipoceemenne, 2019. — 463 c. - ISBN 978-5-09-071729-8. - Tekct : HemocpeACTBEHHBIH.
2. AnreOpa W Hayayia MareMmatudeckoro anammsa. [eomerpus. 10-11 xmacc. ba3oBbrit u
yri1yOJIeHHBIM YPOBEHb : yUeOHMK Ui 001eoOpa3oBaTenbHbIX yupexaenuit / JI. C. AtanacsH [u
ap.]. - M. : IlpocBemenme, 2020 — 287 c. - ISBN 978-5-09-073883-5. — Texkcr
HEIOCPEACTBEHHBIMN.
JlonoJHuTeIbHbIEe HCTOYHUKHU
1. Cnupuna, Mapus CaBenbeBHa. Teopusi BEpOSTHOCTEH M MaTeMaThyecKash CTaTHUCTHKa
y4eOHHK JUTsI CTYACHTOB y4UpexaeHuil cpen.npod. oopasosanus / M. C. Criupuna, I1. A. CnimpuH.
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- 4-e u3n., crep. - M. : U3ngatenbckuit nentp "Axagemus", 2019. - 352 c. : puc., Tabn. - ISBN 978-
5-4468-8494-0. — Tekct : HEOCPEACTBEHHBIH.

3.2.2. ba3bl 1aHHBIX U MHGOPMaIHOHHBIE pecypchl ceTH UHTepHeT

1. DnekTpoHHO-OMOIMOTEUHAs cucTeMa (obecreurBaronias J0CTyI, B TOM YHCTIE K
npoeccHOHANBHBIM 6a3aM IaHHBIX) «IEKTPOHHOTo H3aTenscTa FOPAWTY. Anpec caiira -
www.urait.ru, https://www.biblio-online.ru

2. DNEeKTPOHHO-0MOIMoTeyHas crucTeMa (00ecTieunBaroIas JOCTYII, B TOM YHCIIE K
npodeccuoHabHBIM 0azam naHHbIX) «M3narensctBo JIAHBY. Anpec caiita -
https://e.lanbook.com/

3. Hayunas anekrponnas oubnamoreka «eLIBRARY.RU» (o0GecrieunBarorias 10CTym K
npodeccnoHaTbHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM CIIPABOYHBIM M IIOUCKOBBIM CUCTEMAM).
Anpec caiira - http://elibrary.ru/

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

5. Ilopran Math.ru: OubnHoOTeKa, MeaUAaTEKa, OIMMITUABI, 3a]IJAYH, UCTOPUS MATEMATHKH. -
Pexxum pocryna:http://www.math.ru

6. XKypnan «Martemaruka» u3garenbpckoro npoma «llepBoe ceHTsiOpsi». - Pexum mocryna:
http://mat.1september.ru

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

8. ®enepasibHbIl HEHTP MHPOPMAIIMOHHO-00pa30BaTENbHBIX pecypcoB. — Pexum mocryna:

http://fcior.edu.ru

9. HanonanbHast a1ekrporHas oubsarorexka (HOB). Anpec caiira - https://rusneb.ru/
4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSA JUCIHUIIJINHBI

Pe3yabTaThl 00y4eHus

Kpurtepnu onesnku

MeToabl OLIEHKH

3Hanus:

JKcHepTHOE OLlEHUBaHUE B
dopme:

3HAUYE€HUE MAaTEMaTUUYECKOM HayKu MAJs
pelIeHus 3a/1a4, BOSHUKAIOIIHNX B TEOPUH
Y TpPaKTHKE; MIUPOTY U B TO K& BpeMs
OTPaHUYEHHOCTD MIPUMEHEHHUS
MaTeMaTHUYeCKUX METOJIOB K aHalu3y M
WCCIIEIOBAaHUIO MPOLIECCOB U SIBJICHUI B
npupoze U odmecTse

OCO3HAeT 3HAYCHUE MAaTeMaTHYeCKOU
HayKu Jid pCIICHHA 3aJia4d, BO3HUKa-
IOIIMX B TEOPUU U IIPAKTHUKE;
IIOHUMAET IIHUPOTY U B TO XKE BPEMs
OrpaHUYCHHOCTb TMPUMEHCHHSA MaTe-
MaTHYECKUX METOJOB K aHalh3y H
HCCIICIOBAHMIO MPOLIECCOB U SIBICHUI
B IIPUPOJIE U OOIIECTBE

BBINIOJTHEHUSI IPAKTUYECKUX
3aJJaHuN

3HA4YCHUC MIPaKTUKHU u BOIIPOCOB,
BO3HHUKAKOIINX B caMOM MaTeMaTHKe JJI

IIOHUMACT 3HAYCHUC MMpaKTUKHU u
BOIIPOCOB, BO3HUKAWOIUX B CaMOH

BBIITOJIHCHUA HpaKTI/I‘IeCKI/IX
3aJJaHuN

(hopmupoBaHus u pa3BuUTH | MaTeMaTHKe UL (HOPMUPOBAHUA U
MaTeMaTHYECKOW  HAyKH;  HMCTOPHUIO | Pa3BUTUS MaTEMAaTH4ECKOI HAyKH;
pa3BUTHs IOHATHA 4YHCJIA, CO3JaHMs | 3HAET UCTOPUIO DAa3BUTUSA IOHATHA
MaTEMaTUYECKOTO AHANM3a, BO3HMKHO- | YMCNA, CO3JaHHs MaTeMaTH4eCKOIo
BEHUS U Pa3BUTUS T€OMETPUU aHaJIN3a, BOSHUKHOBEHUSI U Pa3BUTHUSA
TeOMETPUHN
YHUBEPCAJIbHBIM ~ XapaKTep  3aKOHOB | IIOHUMAET YHUBEPCAJIbHBIM XapakTep | BBIIOJHEHUS IPAKTUYECKUX
JIOTUKA MAaTEMaTHUYECKUX DACCYKIEHUH, | 3aKOHOB  JIOTUKM  MAaTeMaTU4eCKUX | 3aJaHuH

X TMPUMEHUMOCTh BO BCEX O0ONACTAX
YeJI0BEYECKOMN JIEATEIIHHOCTH

paCCY)KﬂCHHﬁ, HUX TPUMCHUMOCTL BO
BCEX 00JacCTAX YEIOBECUYCCKOM AcCs1-
TCIBbHOCTHU

BEPOSITHOCTHBIN XapaKTep pa3iINyYHbIX
IIPOLIECCOB OKPYIKAIOLIETO MUPA

OCO3HAeT BEPOSTHOCTHBIA XapakTep
Pa3IMYHBIX MPOLECCOB OKPYXKAFOIIETO
MHupa

BBIITOJIHCHUA HpaKTI/I‘IeCKI/IX
3aJaHuN

Ymenun:

JKcHepTHOe OLleHUBaHUeE B
dopme:
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http://www.urait.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.book.ru/
http://www.math.ru/
http://mat.1september.ru/
http://www.uztest.ru/
http://fcior.edu.ru/
https://www.tyuiu.ru/university/subdivisions/teachbookdep/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/natsionalnaya-elektronnaya-biblioteka-neb/

BBITIOJIHATH apI/I(l)MCTI/I‘lCCKI/Ie HCﬁCTBHH,
coyeTas YCTHBIC U IMCbMCHHBIC IPUCMBI,

IpUMEHCHUE BBIYHCITHTEIIBHBIX
YCTPOMCTB; HAXOMUTh 3HAYCHUS KOPHSA
HATYPaJILHOM  CTENEHH, CTCHCHH C
paLOHAILHBIM HoKa3areseM,
norapudma, HCTIONB3YS pH
HE00XOAUMOCTH BBIYUCIIHTEIbHBIC

YCTpOﬁCTBa; MOJIb30BaThCS OLICHKON U
HpHKPI)IKOﬁ Ipyu MPaKTUYCCKUX pac-
gerax

BBINOJIHACT apudMeTHIeCKue
JecTBus,  coderas  YCTHblE U
MMUCbMEHHBIE MPHUEMBI, TPUMCHEHHUE
BBIYUCIIUTENFHBIX YCTPOUCTB; HAXOIUT
3HAYCHUS KOpHSI HaTypalbHOU
CTETICHH, CTENCHH C pPAlHOHAILHBIM
mmoKazaresieM, Jorapudma, HCIOIB3YS
IpU HEOOXOJNMOCTH BBIIHCIUTEIHHEIC
YCTPOMCTBa; MOJB3YETCs] OLIEHKOU H
MIPUKUIKON MpPU MPaKTHUECKUX
pacuerax

BBITIOJTHEHUSI TIPAKTHUECKHUX
3aJaHuN

MPOBOJIUTDH TI0 WU3BECTHBIM (OopMyJaM M
MpaBUIaM TIpeoOpa3oBaHUs OyKBEHHBIX
BBIDQKCHUH, BKIIOYAIOIINX CTEICHH,
paiMKansl, JorapudMbpl M  TPUTOHO-
MeTpuIecKre (yHKIIH

MIPOBOAUT IO U3BECTHBIM (hopMyliam U
mpaBWiaM IpeoOpa3oBaHus OyKBeH-
HBIX  BBIPQKCHUH,  BKJIIOYAIONINX
CTCIICHH, PAIMKAIBI, JOrapudMbl |
TPUTOHOMETpHYECKUE (YHKIIMH

BBITIOJTHEHUSI IPAKTUYECKUX
3aJaHuN

BBIYHUCIIATH 3HAYCHHUA  YHUCIOBBIX H
6yKBeHHLIX BLIpa)KeHPIfI, OCYHICCTBIIAA

BBIYHCIIICT 3HAYCHHUA YHCIOBBIX H
6yKBeHHLIX BLIpa)KeHPIfI, OCYIIECTBJIAA

BBITIOJTHEHUS IPAKTHIECKAX
3aJaHuHi

HEOOXO0MMBbIC MOACTaHOBKH U | HEOOXOIUMbIC MOICTaHOBKH "
peoOpa3oBaHus npeoOpa3oBaHus
OMpCACIIATL 3HAYCHUC (byHKI_[I/II/I 1o OINpCACIACT 3HAUCHUC (byHKI_II/II/I 1o BBITIOJTHEHUSA MPAKTUIYCCKUX

3HAYCHUIO apryMEHTa IPH Pa3IHIHBIX
crioco0ax 3a1anus QyHKIUH

3HAYEHUIO apIyMEHTa MU Pa3IndHbIX
crioco0ax 3a1aHus QyHKIUH

3aJaHuN

CTPOUTB IPaMKH U3yICHHBIX (QYHKINH

CTPOUT TPpahUKHN N3YyUCHHBIX QYHKIHH

BBINIOJTHEHUSI IPAKTUYECKUX
3aJaHuN

ompenensATh 3HayeHHe (QYHKUUH TI0
3HAYCHUIO apryMEHTa IPH Pa3IHIHBIX
crioco0ax 3aaHusl QyHKIIUU

ompenemsieT 3HadeHHe QYHKIHH IO
3HAYCHUIO aPTYMEHTA IIPH Pa3InYHbIX
crioco0ax 3a1aHust GyHKIUU

BEITTOJTHEHUS IPAKTHISCKAX
3aJaHuN

CTPOUTH IPaMKH U3yICHHBIX (QYHKINH

CTPOHTH rpaduku W3YYCHHBIX
GyHKIHN

BEITIOJTHEHUS IPAKTHISCKAX
3aJaHuN

ONMHUCHIBATh MO TpaduKy MOBeAEHHE U
CBOMCTBAa  (YHKIMH, HaXOmUTh MO
rpaduky QyHKuIMM ~ HauboJBLIME U
HaMMEHBIIINE 3HAYCHHS

OIMCHIBACT TO TpapuKy IMOBEICHHUE H
CBOWCTBAa (YHKIMHA, HAXOAUT IO
rpaduky GYHKIUH HAUOONBIIME |
HAUMEHBIIIAEC 3HAUCHHS

BBINIOJTHEHUSI IPAKTUYECKUX
3aJaHuN

pewiatb YpaBHEHH, IpocTelIine | pemaeT  ypaBHEHHUS,  NPOCTEHIIME | BBINOJHEHUS MPAKTHUECKUX
CHUCTEMBI YpaBHEHUH, HCIOJIB3Yysl | CUCTEMbl YPABHEHUM, UCIIOJIB3Ys CBOU- | 3aaHuH

cBoMcTBa (PyHKIMHA U UX rpaduku cTBa QYHKIMH U X rpadrKu

BBIYUCIIATH MIPOM3BOTHEIE a7e- | BBIYHCISAET MIPOU3BOJHBIC | BBIMOJIHEHHUS MPAKTHYECKIX
MEHTapHBIX GyHKIMH, UCTIONB3YS | DIIEMEHTApHBIX (PYHKUIMH, MCTIONB3Ys | 3amaHul

CIIPABOYHBIC MaTCPUAJIbL

CIIpaBOYHBIC MaTCPUAJIbL

UCClIeZoBaTh B MPOCTEHIIMX CiTydasx
(yHKIMHM Ha MOHOTOHHOCTH, HAaXOIWTh
HauOOJbIINE W HAMMEHBIINE 3HAYCHHUS
(yHKIMHA, CTPOUTh TpadUKH MHOTO-
YJI€HOB C WCIIOJIb30BaHHEM armmapara
MaTEeMaTHYECKOTO aHAIN3a

HCCIIeyeT B NPOCTEHIINX —CiTydasx
(GYHKIMM HAa MOHOTOHHOCTb, HaXOJIUT
HanOOoJIbIINE U HAaMMEHBLINE 3HAYCHHS
GyHKIMHA, CTPOUT TrpadMKHM MHOIO-
YJIEHOB C HCIIOJb30BAaHHEM almapaTa
MaTeMaTHYeCKOr0 aHaJIH3a

BBITIOJTHEHUSI IPAKTHIECKAX
3aJaHuN

BBIYMCISITb B NPOCTEHINMX CIydasX | BBIYMCISIET B MPOCTEHINMX CIydasx BBITTOJIHEHHS TIPAKTHUECKUX
UIOLIAH c UCIIOJIb30BAHUEM | IIIOINAAN c UCIIOJIb30BAHUEM | 3aJaHUH

nepBooOpa3zHOH nepBooOpa3Hoi

peuiath panyroOHaJIbBHBIC, MMOKAa3aTCIIbHBIC peuacTt panroHaJIbHBIC, BBITIOJTHEHUA MTPAKTUYCCKUX

u  jorapupmMudecKne
HEPaBEHCTBA

ypaBHEHHS U

II0Ka3aTCJIbHBIC U J'IOl“apI/I(bMI/I‘ICCKI/IC
YpaBHCHUSA U HCPABCHCTBA

3aJaHuN

COCTaBJIAATb YPABHCHUSA W HEPABCHCTBA
IO YyCJIOBHUIO 3aJa4uun

COCTaBJIACT YPAaBHCHUSA U HCPAaBCHCTBA
110 yCJIOBHUIO 3a/1avun

BBITIOJTHEHUSI TPAKTUIECKUX
3aJJaHuHA

UCIIONb30BaTh  JJIsL  MPUOIMIKEHHOTO
pellleHHs ypaBHEHUH U HEPaBEHCTB
rpadudecKuii MeTos

UCTIONB3YeT  JuIl  IPHUOJIMIKEHHOTO
pelleHNs ypaBHEHUN U HEPAaBEHCTB
rpadugecKuii MeTox

BBITIOJTHEHUSI TPAKTUUECKHUX
3aJJaHuHA

n300pakaTh Ha KOOpAMHATHOU
IIJIOCKOCTH MHOKECTBA peuieHui
IIPOCTEHIINX YPABHEHUM U UX CUCTEM

n3obpaxaer Ha KOOpAUHATHOM
IJIOCKOCTU MHOXECTBA pELICHUH Ipo-
CTEHIINX YPABHEHUH U UX CUCTEM

BBITIOJTHEHUS IPAKTUYECKUX
3aJJaHuN

pemiath TMpOoCTeWlne KOMOWHATOPHBIE
3aJja4d METOJOM Tiepebopa, a TaKke ¢

pemaer mpocTennme KoMOMHATOPHBIE
3aJja4d METOOM Tepedopa, a TaKke C

BBITIOJTHEHUSI PAKTUIECKUX
3aJJaHuH
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HCIIOJIB30BAHUEM U3BCCTHBIX (bOpMyJ'I

HCIIOJIb30BAHUCM HU3BCCTHBIX (bOpMyJ'I

BBIYHCIISATH B HPOCTEUIINX
BEPOSITHOCTH  COOBITHH  Ha
MOJICUCTA YHCIIa UCXOJIOB

CITygasix
OCHOBE

BEIUNCIIIET B MPOCTEHIINX CITydasx
BEPOSATHOCTH COOBITHI Ha OCHOBE
MOJ/ICYEeTa YUCJIa UICXOI0B

BBITIOJTHEHUSI TTPAKTHUECKHUX
3aJaHuN

pAacIo3HABAThH HA YEPTEKaxX W MOIEISIX
MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTh
TpeXMepPHbIE OOBEKTHI C UX OMHUCAHHUIMH,
HU300paKCHUAMU

Pacro3HaeT Ha YEPTEXKAX U MOICIAX
IPOCTPAHCTBECHHLBIC (bOpMI)I; COO0T-
HOCUT TPEXMEPHBIC O0OBEKTHEI C UX
OIIMCaHHUsAMMU, I/I306pa)KeHI/IHMI/I

BBITIOJTHEHUSI IPAKTHIECKAX
3aJaHuHA

ONMCBIBATH B3aWMMHO€  PACIIOJIOKCHHUE
MpsAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE

OIUCBIBACT B3aMMHOE€ PACIIOJIOKECHUE
npsAMBIX U IUIOCKOCTEH B npocCTpaH-
CTBC

BBITIOJTHEHUSI IPAKTHIECKAX
3aJaHuHA

AHAIM3UPOBATh B MPOCTEHIIMX CIydasx
B3aMMHOE PacIo0KeHHE OOBEKTOB B
IPOCTPAHCTBE

QHAITU3HUPYET B MPOCTEHIIMX CITyvasx
B3aMMHOE PACIIOJI0KEHUE OOBEKTOB B
MPOCTPAHCTBE

BBITIOJTHEHUSI IPAKTUYECKUX
3aJaHuN

I/I306pa)KaTI) OCHOBHBIC MHOT'OTpaHHUKH
" KPYIJIbIC TECJIa; BBIIIOJIHATL YCPTCIKHU 11O
YCJIOBUAM 3a1a4

n3o0paxkaeT OCHOBHBIE
MHOTOTPaHHHKH W KpPYyIJbIe Tela;
BBITIOJTHSACT YEPTEKHU MO YCIOBHUSIM
3a7a4

BBITIOJTHEHUSI TPAKTUUECKHUX
3aJaHuHA

CTpOUTb MpOCTeHIIne CcedeHus Kyoa,
MPU3MBI, THPAMU/IBI

CTPOUT NpOCTEeHIIne cedeHus Kyoa,
MIPU3MBI, THPAMHU/IBI

BBINIOJTHEHUS IPAKTUYECKHUX
3aJaHuN

peuiatb TIJIaHUMETPUYCCKUC u peuacTt MJIaHUMETPUYCCKUC u BBITIOJTHEHUA MTPAKTUYCCKUX
npocTeiirime CTEepPEOMETPHIECKUE | TIPOCTEHIIINE CTEpEOMETPHIECKAE | 3aTaHui

3aj1a4d Ha HaXOXIEHHE TEOMETPHUECKUX | 33Jlaud  Ha  HAXOXKICHHE TEOMET-

BEJTMYMH (JUIMH, YIJIOB, IUIOMIAEH, 00be- | PUYECKAX BEIWYHMH  (IUIMH, YTJIOB,

MOB) IUIOIACH, 00BEMOB)

HCIIONB30BATh pH pEIICHUH | HUCIIONB3YeT TpH pEIICHUH | BBITIOIHEHUS TPAKTHIECKHUX
CTEPEOMETPHUYCCKUX 3aau mia- | CTePeoOMETPUIECKUX 3aj1a4 | 3ajaHuUit

HUMETpUUYECKHE (aKThl U METO/BI IUIAHUMETpHYEeCKUe HaKThl U METObI

TIPOBOIUTH JIOKa3aTeIbHBIE pac- | TIpOBOAUT JIOKa3aTeIbHBIE | BBITOJHEHHS MPAKTHIECKHUX

CYXKACHHUA B XOJC PCHICHNA 3a1a1

pacCyxJICHUs B XOAC PCUICHUS 3a1a4

3aJaHuN

BBIUMCIIEHUA OOBEMOB M IUIOLIANEH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI
NpU PEIICHUH MPAKTUYECKUX 3a1ad,

UCTIONB3YS pu HE0OX0ANMOCTH
CIPaBOYHUKH W BBIYMCIHTEIbHBIC
yCTpoiicTBa

BBIYHCIAET OOBEMBl M IUIOMIAAH
NIOBEPXHOCTEN NMPOCTPAHCTBEHHBIX TEIl
IIpU pELIeHUHM IPAaKTHYECKUX 3a1ad,

UCTIONB3Ys  TpH  HEOOXOIUMOCTH
CIPaBOYHUKH ¥  BBIYUCIHTEIHHBIC
yCTpoiicTBa

BBIITOJIHCHUA HpaKTI/I‘IeCKI/IX
3aJaHuN
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