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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMmma o6mieoOpa3zoBaTenbHOTO Yy4ueOHOro mpenmera «MaTeMaTuka»  Tpen-
Ha3HAYCHA IS HU3y4YCHUS B 1IpodeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3alMIX,
peanu3yromux 00pa3oBaTeIbHYIO MPOrpaMMy CpeaHero obmiero oOpa3oBaHHS B Ipeseliax
OCBOEHHUS OCHOBHOH mpodeccrnoHanbHOi oOpazoBarenbHoi mporpammbl (OITOIT) CIIO nHa
0aze OCHOBHOro 00Iero oopa3oBaHUs MPH TMOATOTOBKE CIEHUAIMCTOB CPEIHETO 3BEHA M
SIBJISIETCS 9acCThIO 0a30BOM OCHOBHOU Mpo¢ecCHOHANBHONW 00pa3oBaTEIbHON MPOTPAMMBI B
cootBeTcTBUHU ¢ PI'OC 10 cennaabHOCTIM TEXHOJIOTHUYECKOTO MPOdHIIS.

Conepxanue mporpaMMbl «MartemaTHKa» HalpaBIeHO Ha JOCTHXKCHHE CIEIYIOIIUX
LeJIEN:

* (QopMuUpOBaHUs MPEACTABICHUN O COIHMAIBHBIX, KYIbTYPHBIX W HCTOPUYECKUX (aKTOpax
CTaHOBJICHHSA MaTEMaTUKU;

*  (opMUPOBAHUS JTOTHIECKOTO, AITOPUTMHUIECKOTO U MATEMAaTUIECKOTO MBIIIICHUS;

*  (GOpMHUPOBAaHMS YMEHHUI MPUMEHSTH TIOJyYCHHbBIC 3HAHMS TIPU PEIICHUHU PA3IMYHbBIX 3a7a4;

* (QopMuUpOBaHUs TMPEACTABICHUI O MaTeMaTHUKE KaK YacTh OOIICYEIIOBEYECKOW KYIbTYPHI,
YHUBEPCAJIBLHOM SI3BIKE HAYKH, IMO3BOJISIONIEM ONMHUCHIBATH M M3Yy4aTh PEaJIbHBIC MPOIECCHI U
SIBJICHUS.

B mporpaMmy BKIIIOYEHO CoOJiep’KaHUE, HApaBiIeHHOE Ha (OPMHUPOBAHUE Yy CTYJICHTOB
KOMIIETEHIIMH, HeoOX0oauMbIx s kauecTBeHHOro ocBoenusi OITOIT CIIO na 6a3e OCHOBHOIO
o0miero oOpa3oBaHMsl C MOJIYYSHHEM CPEIHEro OOIIero 0O0pa3oBaHUsS; MPOTPAMMBI OJTOTOBKH
cnernuanuctoB cpeanero 3seHa (IIICC3).

[TporpaMmMa MOKET HCIONB30BAThCS IPYTUMHU MPodeccHnoHaTbHBIME 00pa30BaTEIbHBIMU
OpraHU3aIMsIMH, PEATH3YIOMUMHU 00pa30BaTEILHYIO IPOrPAMMY CPEIHETO 00IIero 00pa3oBaHUS
B npeaenax ocBoeHus: OITOIT CITO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHMS.



OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «MATEMATHUKA»

Marematuka siBnsieTcsi (QpyHAaMEHTaJIbHBIM Yy4YEOHBIM IMPEAMETOM CO CIOKHUBIIUMCS
YCTOWYHMBBIM COZIEP)KaHUEM U OOIIMMHU TPEOOBAHUSIMU K MOJTOTOBKE 00YUYaAIOIIUXCSL.

B mpodeccrnonanbubix 00pa3zoBaTeNbHBIX OpraHU3AIMIX, PEATU3YIOMIUX 00pa30BaTeib-
HYI0 TIpOrpaMMy cpeaHero obmero obpasoBanus B npenenax ocsoenus OITOIT CIIO na 6aze
OCHOBHOTO 00IIero o0pa3oBaHusA, H3y4yeHHUE MaTEMaTHKH HMMEET CBOU OCOOEHHOCTH B
3aBUCHMOCTH OT Mpodmis MpodecCHOHaTbHOr0 00pa3oBaHus. [Ipu OCBOCHHH CHEIMAaTBbHOCTEH
CIIO Ttexnomoruyeckoro npoduis npodeccnoHaTbHOrO 00pa3oBaHUs MaTeMaTHKa HU3ydaeTcs
Oonee yrmyOJeHHO, Kak mNpoQuibHAs ydeOHas MUCHUIUIMHA, YYUTBHIBAIOMIAS CIEIU(UKY
OCBaMBAaEMBbIX CIIELUATBHOCTEH.

OTO BBIpaXKaeTcs B COJCPKAHUU OOydYEHHs, KOJMYECTBE YAacCOB, BBIACISAEMBIX Ha
W3Y4YE€HHE OTAEIBHBIX TEM IPOrpaMMbl, IITYOMHE UX OCBOCHHUS CTYyAEHTaMHU, 00beMe U XapaKTepe
MIPaKTUYECKUX 3aHATUH, BUaX BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OO61ue 1eny n3y4eHrus MaTeEMaTHKU Pealn3yloTCs B UeThIpEX HAMPABJICHUSX:

* obmiee mpeacTaBieHue 00 UEsIX U METOJJaX MaTEMATHKU;

*  HMHTEJUIEKTYaJIbHOE Pa3BUTHE;

*  OBJIAJICHHE HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSIMHA U YMEHHSIMHU;

*  BOCIIUTATEJIbHOE BO3/CHCTBUE.

Jis  TeXHOJIOTHYECKOTO Mpoduiisi MpodecCHOHATBFHOrO 00pa3oBaHusi BHIOOp Iieneit
CMeEIIlaeTcsl B MPAarMaTUYecKOM HaIlpaBJICHUHU, MPEAyCMaTPUBAIOIIEM YCHIIEHHUE M PaCIIUpEeHUe
NPUKIAAHOTO XapakTepa W3Y4YeHHs MaTEMAaTUKH, MPEUMYIIECTBEHHOW OpUEHTAIlMd Ha
AITOPUTMHUYECKHI CTUJIb TO3HABATEIHLHON JAESITEIbHOCTH.

N3ydyeHne mareMaTuku Kak NPOPHIBHOIO 0011e00pa3oBaTebHOTO y4e€OHOTO MpeaMeTa,

YUUTBIBAIOIIErO crieln(rKy ocBauBaeMbIX cTyAeHTamu crenuanbHocTi CIIO, obecrieunBaercs:

*  BBIOOPOM pa3IMYHBIX MOJXOA0B K BBEJACHUIO OCHOBHBIX TIOHSTHIA,

* (QopmMupoBaHHEM  CHUCTeMbl  yuUeOHBIX  3afaHuii, oOecrneyuBaromX dPPeKTUBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIETIEBBIX YCTAaHOBOK;

* o0oraiieHueM CIeKTpa CTUiiei yueOHOW AeATeTbHOCTH 3a CYET COrJIacOBaHHWS C BEAYIIUMU
TSI TeTbHOCTHBIMH XapaKTePUCTUKAMU BBIOPAHHON CIIEUATBHOCTH.

[TpoduiibHas cocTaBisomas OTpakaeTcst B TpeOOBaHUAX K MOJATOTOBKE 00YyJaromuXxcs B
YJacTH:

*  00wIei cucTeMbl 3HaHUH: coziepKaTeNbHbIE IPUMEPHI NCII0Ib30BAHUS MaTEMaTUUECKUX UAEH
¥ METOJIOB B MPO(ECCHOHATLHON JIEATEIbHOCTH;

*  YMEHHUH: pa3auyue B ypoBHE TPeOOBAHUH K CIOKHOCTH MPUMEHSEMBIX aITOPUTMOB;

*  MPAKTHYECKOTO WCIOIb30BaHUS TPUOOPETEHHBIX 3HAHUN W YMEHWH: HWHIUBUAYaJTbHOTO
y4eOHOT0 OIBbITa B MOCTPOSHUHM MAaTEMAaTUYECKUX MOJEJIeH, BHIOTHEHNH HCCIIe10BaTEIbCKIX
MIPOEKTOB.

Takum oOpa3oM, peanu3anus CoJAepXkKaHUA YUEOHOTro MpeaMeTa OpPHUEHTHpPYeT Ha
MPUOPUTETHYIO POJb MPOIECCYaTbHBIX XapaKTePUCTUK y4eOHOW paboThl, 3aBUCSIIUX OT
npo¢uis nmpohecCHOHATLHOTO 00pa30BaHus, MOJTYYEHHs OIBbITAa UCIOJIb30BAaHUS MaTeMaTUKH B
COJZIepKATENBHBIX M MPO(ECCHOHAIFHO 3HAYMMBIX CHTYalUAX II0 CPaBHEHHIO ¢ (OpPMaIbHO-
YPOBHEBBIMH PE3YyJIbTaTUBHBIMU XapaKTEPUCTUKAMHU 00y4EHUSI.

Conepkanre yueOHOTO MpeaMeTa pa3padOTaHO B COOTBETCTBHH C OCHOBHBIMHU COEp-
KaTeJIbHBIMU JIMHUSAMHU O0YUYEHUSI MaTeMaTHKe:

*  ancedpauyeckas JAUHUA, BKITIOYAIONIAS CHCTEMATHU3AlMIO CBEICHHH O 4YHCIaX; H3y4YeHHE
HOBBIX M 0000IIEHHE paHee W3YYEHHBIX OIepanuil (BO3BEJEHHE B CTENEHb, W3BIICUCHUE
KOpHs, JorapuMupoBaHHe, CHHYC, KOCHHYC, TaHTE€HC, KOTAHI'€HC U OOpaTHbIE K HUM);
U3yuyeHHEe HOBBIX BHUJOB UHUCIOBBIX BBIpQXKEHUH U  (OpPMYNT; COBEpIICHCTBOBaHME
MPAKTUYECKUX HABBIKOB M BBIYMCIMTEIBHON KYIbTYpPhI, PACIIMPEHHE W COBEPIICHCTBOBAHHE
anreOpandeckoro ammnapara, c()OpMHUPOBAHHOTO B OCHOBHOW WIKOJIE, U €ro MPHUMEHEHHE K
PEIICHUIO MaTEMAaTHIECKUX M MTPUKIIAJIHBIX 337134,



*  meopemuKo-)yHKUYUOHAIbHAA JUHUA, BKIIOYAIONIAs CHUCTEMAaTU3alMI0 U paclIUpeHue
CBEACHMH O (YHKIMIX, COBEPIICHCTBOBAHME TIpapUUecKUX YMEHHUIl; 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH W METOJaMH MaTeMAaTHYECKOTO aHaM3a B OO0BEME, IO3BOJISIOIIEM
HCCIIeIOBATh AJIEMEHTapHbIe (PYHKIIMH U pelaTh MpoCcTeiilue reoMeTpudeckue, husndeckue
U JpyrHe MPUKIAIHbIE 33]1a4H;

* JIUHUA YPAGHEHUIl U HEPAgeHcme, OCHOBAHHAS HA MOCTPOSCHUU M HUCCIIEOBAHUM MaTeMa-
TUYECKUX MOJICTICH, MepeceKaromascsi ¢ auredpandecko U TEOPETHKO-(PYHKIIMOHAITBHON
JUHUSAMH W BKJIIOYAIONIAs pa3BUTHE M COBEPUICHCTBOBAHWE TEXHUKU anre0panyecKux
npeoOpa3oBaHuil JAJisl PENICHUS ypaBHEHUH, HEPAaBEHCTB M CUCTEM; (OpMHUpOBaHUE CIIO-
COOHOCTU CTPOMUTH M HCCIEIOBATh NPOCTEHIIME MaTeMaTHYEeCKHE MOJEIH HpPHU pPEUICHUH
MPUKJIAHBIX 33]1a4, 33714 U3 CMEXHBIX U CHEIUAIbHBIX AUCIUILINH,

* 2eomempuuecKkan JUHUA, BKIIOYAIONIAs HATJSAHBIC MPEACTABICHUS O MPOCTPAHCTBEHHBIX
durypax ©u wu3y4yeHUE UX CBOWCTB, (QOPMHUPOBAHWE U PaA3BUTHE MPOCTPAHCTBEHHOTO
BOOOpa)KEHUs, pPAa3BUTHE CIIOCOOOB TE€OMETPUYECKUX M3MEPEHUN, KOOPAMHATHOTO H
BEKTOPHOI'O METOOB JIJIsl PEIICHHS] MaTeMaTUYECKUX U MPUKIAIHBIX 3a/1a4;

* cmoxacmuyeckasa JUHUA, OCHOBAHHAs Ha Pa3BUTUU KOMOWHATOPHBIX YMEHHH, MpeIcTaB-
JIEHUH O BEPOATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSX OKPYKAIOIIET0 MHUPA.

Uzyuenue ob6meobpazoBaTenbHOro ydeOHOro mpeamera «MaremMaTHKa» —3aBepIIAETCS
MOABEACHUEM HTOTOB B (pOpME dK3aMEHa B paMKax MPOMEKYTOUHOU aTTECTAIlUU CTYACHTOB B
npouecce ocBoenust ocHoBHOM OIIOII CIIO ¢ momyueHuem cpeanero ooiero odpa3oBaHUS
(IIIICC3).

B paszoene npozpammur «Codeprcanue yuednoz2o npeomema» Kypcueom 6blOeleH Ma-
mepuan, KOmopulili nPu U3yUeHUU MamemMamuKu KOHmMpPoJiio He noOaeHcum.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

«MareMaTuka» SBISETCS YYCOHBIM TIPEIMETOM YIIIYOJEHHOW NPEIMETHOW 00JIacTH
«Marematuka u uapopmatuka» GI'OC cpeanero obmiero oOpazoBaHusl.

B mpodeccronanbHbIx 00pa30BaTENbHBIX OPraHU3ANMAX, PEATH3YIOUINX 00pa3oBaTelb-
HYIO MporpaMMmy cpeanero odmiero obpaszoBanus B npeaenax ocBoenuss OIIOIT CIIO na 6aze
OCHOBHOTO o0miero oOpa3oBaHus, Yy4eOHBI mpeamer «MaremMaTUka» H3y4daeTcsl B
obmeobpaszoBarenpbHoM Iukie ydeOHoro miuaHa OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHus ¢ mojaydeHueM cpeanero oodiero oopazosanus (ITIICC3).

B yue6nbix mnanax [IIICC3 yuyeOHsblil npeamer «MaTeMaTHKa» BXOJUT B COCTaB OOIIUX
o011eo0pa3oBaTeIbHbIX Y4EOHBIX IMPEIMETOB, (POPMUPYEMBIX U3 00sA3aTEIbHBIX MPEIMETHBIX
obmacteit ®I'OC cpemnero oOmiero  obpaszoBanus, g cnenuanbHocte  CIIO
COOTBETCTBYIOIIETO NPOoduiis mpodhecCuoHaATBFHOTO 00pa30BaHuUs.

PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEIMETA

OcBoeHue coaepxaHusi yueOHOro npeamera «Marematuka» o0ecrednBaeT JTOCTHKEHUE

CTYIAEHTAMH CIENYIOUINX pe3yibmamos:

JINYHOCTHBIX '

— c(hOpPMHPOBAHHOCTh NPEACTABICHUH O MaTeMaTHKEe KaK YHHBEpPCAJIbHOM S3bIKE HAYyKH,
CPEICTBE MOJEINPOBAHMSI SIBJICHUI U MPOLIECCOB, UAEAX U METOAAX MaTEMAaTHKU;

— MOHMMaHWE  3HAYMMOCTHM  MaTeMaTHKW  JUIsl ~ HAyYHO-TEXHHYECKOro  Iporpecca,
c(OpPMUPOBAHHOCTh OTHOLIEHHUS K MaTeéMaTHKe KaK K 4acTU OOIIeuelIOBEYECKOW KYJIbTYpPhI
4yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHUS MaTEMATHUKH, SBOJIIOLIMEN MaTEMaTHUECKUX UIEH;

— pa3BUTHE JIOTUYECKOIO MBIIIJIEHUS, TPOCTPAHCTBEHHOTO BOOOpa)XKEeHHs, aJrOpUTMHYECKON
KyIbTYpbl, KPUTUYHOCTH MBIIIJICHUS] Ha ypOBHE, HeoOXoauMoMm g  Oyayuiei
npo¢eCcCHOHATIBHOM 1eATeNbHOCTH, VI POI0JKEHUsT 00pa30BaHMs U CaMOOOpa3OBaHMS;

— OBJIaJICHUE MaTEeMaTHYECKMMM 3HAHUSIMU U YMEHUSIMHU, HEOOXOJUMBIMU B IOBCEAHEBHOMU
KU3HU, JJI1 OCBOCHHMS CMEXHBIX €CTECTBEHHO-HAYYHbIX JUCHMIUIMH M JUCLMILIUH
npo(eCCUOHATBHOTO IUKIIA, A TOJXy4eHUs Oo0pa3oBaHHMs B 00JacTaX, HE TPeOYIOMMX
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yri1yOJIeHHON MaTeMaTH4eCcKOl MOATOTOBKHY;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHMIO, HA TTPOTHKCHUH
BCEH JKM3HM; CO3HATEJIbHOE OTHOIIEHHWE K HEIPEPhIBHOMY OOpAa30BaHUI0 KaK YCIOBHIO
ycrenHoH npodeccuoHaIbHOM U 00IECTBEHHOM NesITEIbHOCTH;
TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATEIBHOM TBOPUYECKOI U OTBETCTBEHHOM JEATEILHOCTH;
TFOTOBHOCTb K KOJUIEKTUBHOH paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIbHOM,
OOIIECTBEHHO TIOJE3HOM, Y4eOHO-MCCIEIOBATEIbCKOW, MPOSKTHOH M JPYIHMX BHAAX
JESTEIIBHOCTH;
OTHOIICHHE K MPO(EeCCHOHAIBHOW NEATETLHOCTH KaK BO3MOXHOCTH YYacTHsl B PEIICHHU
JIMYHBIX, 0OIIECTBEHHBIX, TOCYAapCTBEHHBIX, O0IIEHAIIMOHATLHBIX MTPOOIIEM;
MeTanpeAMeTHbIX:
YMEHHE CaMOCTOSITEIbHO ONPENENATh LU JEATENbHOCTH U COCTaBJISTH  IUIAHBI
NESTENIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBIATh, KOHTPOJIMPOBaTbH MU  KOPPEKTHPOBATh
JEATEIIBHOCTD; HCIOJIb30BaTh BCE BO3MOXHBIE PECYpPChl AJI JOCTHXKEHHS IIOCTaBICHHBIX
Hesiell U peanu3aliy IUIAHOB JIESTeNbHOCTH; BBIOMPATh YCIICIIHbIE CTPATETHH B PAa3JIMYHBIX
CUTyalusX;
YMEHHE TMPOJYKTUBHO OOIIATBCA M B3aUMOJEHCTBOBaTH B IPOLIECCE COBMECTHOM
JESITEeNbHOCTH, YYUTHIBATh TMO3HMIMU JPYTUX YYaCTHHUKOB JEATEIBHOCTH, A(PPEKTUBHO
paspematb KOH(IUKTHI;
BJIQJICHUE HABBIKAMM  IIO3HABATEJbHOM, y4eOHO-HCCIEAOBATEIbCKOM U MPOEKTHOMN
NeSITeIbHOCTH, HaBbIKAMM pa3pelleHus MpodsieM; CHOCOOHOCTh H  TOTOBHOCTh K
CaMOCTOSITEJILBHOMY TIOMCKY METOJOB PpELIEHUS MPaKTUYECKUX 3a/1ady, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHHUS;
TFOTOBHOCTb UM  CIIOCOOHOCTh K CaMOCTOSITENIbHOM  MH(OPMAalMOHHO-TIO3HABATEIbHOMN
JeSITeTbHOCTH, BKIIIOYas yMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WH(POpPMAINH,
KPUTHYECKH OLICHMBATh M MHTEPIPETUPOBATh HH(GOPMAIMIO, MOJYYaeMYI0 U3 Pa3JIMYHbIX
HCTOYHUKOB;
BJI/ICHUE SI3BIKOBBIMH CPEICTBAMHU: YMEHHUE SICHO, JJOTUYHO M TOYHO M3JIaraTb CBOK TOYKY
3peHus, UCIONIb30BaTh aIEKBATHBIE SI3bIKOBBIE CPEICTBA;
BJIaJICHUE SI3bIKOBBIMU CPEJICTBAMHU: YMEHHUE SICHO, JIOTMYHO M TOYHO M3JIaraTb CBOI TOUKY
3peHus, UCTOJIb30BaTh a/IE€KBATHBIE SI3bIKOBBIE CPEJICTBA;
BJIaJIeHHE HaBBIKAMU MO3HABAaTEIbHON pequIeKCHN KaK OCO3HAHUS COBEpIIAEMbIX JeHCTBUH U
MBICIUTENBHBIX TPOLIECCOB, MX PE3yJIbTaTOB M OCHOBAHWW, TPAHUI] CBOEro 3HAHWUS H
HE3HaHUs, HOBBIX ITO3HABATENbHBIX 3a/1a4 U CPENICTB VISl UX TOCTHIKEHUS;
LIEJIEYCTPEMIIEHHOCTh B MOUCKAaX M HPUHATHM peIIeHUH, coo0pa3uTeNnbHOCTh U MHTYHULMS,
Pa3BUTOCTh TMPOCTPAHCTBEHHBIX INPEACTaBIECHUH; CIIOCOOHOCTh BOCIPUHHMATH KpacoTy M
TapMOHHIO MUPA;
NpeAMEeTHBIX
c(OPMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4aCTH MHPOBOW KYJIbTYpbl U MecTe
MaTeMaTHKU B COBPEMEHHOM LIMBUJIN3ALINY, CIOCO0AX ONMMCaHUs SBJIEHUI peajJbHOr0 MHpa Ha
MaTEMaTHYECKOM SI3BIKE;
c(OPMUPOBAHHOCTh MPEACTABIEHUN O MaTeMaTUYECKUX TMOHATUAX KaK BaKHEUIINX
MaTEMaTUYECKUX MOJEIAX, IO3BOJSIIOIIMX ONUCBIBATH M H3Yy4aTh DPAa3HbIE NPOLECCH H
SIBJIGHUSI; TOHMMAaHHE BO3MOKHOCTH aKCHOMAaTHYECKOI0 IIOCTPOCHUS MaTeMaTHYeCKUX
TEOPHUIL;
BJIQJICHUE METOJIaMU J0Ka3aTelbCTB U QJITOPUTMOB pEIICHUS, YMEHHE HUX TPUMEHSATb,
MIPOBOAUTD TOKA3aTeIbHbBIE PACCYKICHHS B XO/I€ PELLIEHUS 3a/ay;
BJIQJICHUE CTaHJAPTHBIMU NPHUEMAMHU PEIIEHUS pPALMOHAIBHBIX W HUPPALMOHAJIbHBIX,
IIOKA3aTEeIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHMM M HEPABEHCTB, UX CHCTEM;
HCIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCJIE I TOUCKA ITYTH PELIECHUS
Y WUTIOCTPALUY PELLIEHUS] YPAaBHEHUI U HEPABEHCTB;



c(hOpPMHUPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEeMAaTUYECKOTO aHAIIM3a B MX
CBOMCTBAxX, BJIaJICHUE YMEHHEM XapaKTepU30BaTh IMOBeAeHUE (DYHKIMI, HCMOIb30BaHUE
MOJYYECHHBIX 3HAHUM U ONUCAHUA U AaHAJIN3a PEaJIbHbIX 3aBUCUMOCTEM;

BJIAJICHUE OCHOBHBIMU NOHSATHUSIMU O IUIOCKUX W IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, UX OCHOBHBIX CBOICTBaX; C(OPMHPOBAHHOCTH YMEHHUS pACIO3HABATh
reoMeTpuueckue (GUrypbl Ha dYepTekKax, MOJENSIX U B PEATbHOM MHpE; MNPUMEHEHUE
M3YYEHHBIX CBOWCTB reoMeTpHuecKux (Guryp u GopmyIn sl peleHusi FreOMeTpUYECKUX 3a1au
Y 33724 C IPAKTHYECKUM COJIEPKAHUEM;

c(OPMHUPOBAHHOCTH MPEJICTABICHUI O MpOIleccax U SBICHUSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE, OCHOBHBIX TIOHSTHUSX
3JIEMEHTAPHOW TEOPUU BEPOSATHOCTEW; YMEHUW HAXOJAUTh M OLEHHBATh BEPOATHOCTH
HACTYIUICHUS] COOBITMM B  MPOCTEHIIMX TMPAKTUYECKHMX CHUTyallMsiX M  OCHOBHBIE
XapaKTEPUCTUKH CITyYalHbIX BEJIMYHH;

BJIAJICHUE HABBIKAMU HCIIOJIb30BAHUSI T'OTOBBIX KOMIIBIOTEPHBIX IPOrPAMM IIpU PELICHUU
3a/1a4.

B pe3ynbrare n3yueHus yaeOHOT0O mpeaMeTa 00yJaronuiics T0JDKEeH 3HATH/ MOHUMATH!

3HaUEHUE MAaTEMaTHUYECKON HAayKH ISl PeIleHus 3a/1a4, BOZHUKAIOIIUX B TEOPUH U MPAKTHKE;
IIUPOTY U B TO K€ BPEMsl OTPAaHUYECHHOCTh MPUMEHEHUSI MaTeMaTUYECKUX METOOB K aHAIIU3Y
Y UCCJIEI0BAHUIO TIPOLIECCOB U SIBIICHUM B MPUPOJIE U 0OIIECTBE;

3HAYCHHE MPAKTHKHA W BOIPOCOB, BOZHHUKAIOIIMX B CaMOW MaTeMaTHKe Il (OPMHPOBAHUS U
pa3BUTHUS MAaTeMAaTUYECKOW HayKHW; HCTOPHIO pa3BUTHUSA TOHATUS YHUCIA, CO3JaHUS
MaATEMATHYCCKOI'O aHaJIn3a, BOSHUKHOBCHUA U pa3BI/ITI/I$I FeOMeTpI/II/I;

YHUBEPCAIbHBIA  XapaKTep 3aKOHOB JIOTMKM MaTEeMaTHYeCKUX  pacCyXIEHUH, uX
MIPUMEHHUMOCTB BO BCEX 00JIACTSAX YETOBEUYECKOM JCSITEIIBHOCTH;

BEPOATHOCTHBIN XapaKTep Pa3INYHbIX MPOIECCOB OKPYKAIOLIETO MUPA.

B pe3ynbrare u3ydyenus yueOHOro npeamera o0yyaromuics 10JKeH yMeTh!

BBITIOJIHATE apu(MeTHUecKue ACHCTBHUS HaJ YHCIAMH, COYeTas YCTHBIE M THCHbMEHHBIE
MPUEMBI; HAXOIUTh NPUOIMKCHHBIC 3HAYCHHWS BEIMYMH M TOTPEIIHOCTH BBIYHCICHUHN
(abconroTHAs U OTHOCUTENbHAS); CPABHUBATh YMCIIOBBIC BHIPAXKECHHUS;

HaXOJUTh 3HAYEHHS KOPHS, CTENEHH, Jiorapupma, TPUTOHOMETPHUUECKHX BBIpAXKEHUN Ha
OCHOBE OINPEJEJICHUs, HCIIOJIb3YSd MpPU HEOOXOIUMOCTH HHCTPYMEHTAIbHBIE CPENICTBA;
MI0JIb30BaThCs MPUOIMKEHHON OLIEHKOM MPU MPAaKTUYECKUX pacyeTax;

BBITNIOJIHATH MPe0Opa30BaHUsl BbIPAXKEHUM, MPUMEHSsST (OpMYyJibl, CBA3aHHBIE CO CBOMCTBaAMH
CTENeHEeH, Jorapu(pMoB, TPUTOHOMETPUUECKUX (DYHKIIHII;

BBIUUCIIATh 3HAU€HUE (YHKIUM 10 33JaHHOMY 3HAYEHHIO apryMeHTa INpU pPa3IUYHBIX
crniocobax 3afaHus QyHKINY;

OTIpeEIsATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKLUH, WITIOCTPUPOBATh UX HA IpaduKax;
CTPOUTh TIpaUKM HU3YYEHHbIX (QYHKIUH, WUIIOCTPUPOBaTh MO TIpaduKy CBOWCTBA
3JIEMEHTAPHBIX (DYHKIIHIA;

HCI0JIb30BaTh MOHATHE (DYHKIUU JIJISl OTIMCAHUS M aHAJIM3a 3aBUCUMOCTEN BEJIMUMH;

HaXOJUTh POU3BO/IHBIE FJIEMEHTAPHBIX (PYHKIIHIA;

MCI0JIb30BaTh IPOU3BOHYIO /Ul U3YUEHHs CBOMCTB (DYHKIUI U TOCTPOECHUSI TPAPUKOB;
MPUMEHSTh MPOU3BOJHYIO JUISl MPOBENEHUS NPUOIMKEHHBIX BBIYUCICHUHN, peliaTh 3aJauyu
MPUKJIAHOTO XapaKkTepa Ha HaXO0KI€HHe HauOOJIbIIEr0 U HAaUMEHBIIIETO 3HAYEHUS;
BBIUUCIIATh B MPOCTEHIINX CIy4asx IUIOMAAN U OOBEMBI C UCIOIb30BAHUEM ONPEICICHHOTO
MHTErpaa;

pelmars  palUoOHaJbHbIE, IMOKa3aTelbHbIE, JIOrapupMUUYECKUE, TPUTOHOMETPUUECKUE
YPaBHEHUs, CBOJSAIIMECS K JIMHEHHBIM U KBAaJIPAaTHBIM, a TAKXKE aHAJOTMYHbIE HEPABEHCTBA U
CUCTEMBI;

UCMOJIb30BaTh TpapUUECKUIl METO] pellieH!s] ypaBHEHHI U HEPaBEHCTB;



n300pakaTh Ha KOOPJWUHATHOW TUIOCKOCTH PEIICHUS ypaBHEHWH, HEPaBEHCTB M CHUCTEM C
JBYMsI HEU3BECTHBIMU;

COCTaBJISITh U PEIIaTh YpPaBHEHUSI M HEPABEHCTBA, CBS3BIBAIOIIME HEU3BECTHBIC BEJIUUYHHBI B
TEKCTOBBIX (B TOM YHCJI€ MPUKIIAIHBIX ) 3a/1a4aX;

pemate nOpocTeiine KOMOWHATOpHBIE 3agaud  METOJOM Iepebopa, a Takke C
HCIOJIb30BAaHUEM M3BECTHBIX (HOPMYIL;

BBIYHCIIATh B TMPOCTEHUINUX CIydasX BEPOSTHOCTH COOBITHH Ha OCHOBE IMOJCYETa YHUCIIA
HCXO/JIOB;

pacrno3HaBaTh Ha 4epTeax U MOJENSIX MPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTH TPEXMEPHbIE
O0O0BEKTHI C UX OMUCAHUSIMH, U300paKEHUSIMHU;

OMUCHIBATh B3AUMHOE PACIIOJIOKEHUE TPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE;

AHAIM3MPOBATH B MPOCTEUIITNX CITyJasiX B3AaNMHOE PACIIOJIOKEHHE 0OBEKTOB B IIPOCTPAHCTRBE;
n300pakaTh OCHOBHBbIE MHOTOTPAHHHUKHU M KPYTJIble Te€Ja; BBIIOJHATH YEPTEXKH MO YCIOBUSIM
3azauy;

pemarh IUIAHUMETPUUYECKHE M TMPOCTEHIINE CTEPEOMETPUUECKHE 3aJaul Ha HAXO0XKJICHHE
TCOMETPUUYECKUX BEIIMYUH (IUIHH, YTIIIOB, TUIOMIAEH, 00bEMOB);

WCIOJIb30BaTh MPU PEHICHUH CTEPEOMETPUYECKHX 3a7au IUIaHUMEeTpudeckue (akTel H
METO/IBI;

MIPOBOJIUTD JIOKA3aTEIIbHBIC PACCYKICHUS B X0J1€ PEIICHHS 3a/1a4.
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COJAEPKAHUE YYEBHOI'O IIPEIMETA MATEMATHKA.
TEXHOJOTMYECKUN MTPO®UIb TIPOPECCUOHAJIBHOI'O OBPA3OBAHUS

O061beM o0pa3oBaTe/IbHOM Harpy3ku 258 yacos.

Buo yuebnoii pabomwi Obvem uacos

Y4yeOHasi Harpy3ska BO B3aUMOAEWCTBUM ¢ IpenoaaBareieM 224
(Bcero)

B tom uuce:
TEOpPETUYECKOE 00yUeHUE 108
MIPaKTUYECKHUE 3aHATHS 116
KOHCYJIbTAIIH 4
CamocrosiTenbHas paboTa 10
IK3aMeHbl 24

IIpomeskyTouHnas arrecrauus B popme sxk3amena

BBenenune
MaTeMaTI/IKa B HaYKC, TEXHUKE, JOKOHOMUKCE, I/IH(bOpMaIII/IOHHI)IX TCXHOJIOTUAX H
MPAKTUYECKOW JesTenbHOCTH. llenn u 3agauum  wu3ydeHHs] MaTeMAaTHMKH TP  OCBOSHUH
cnenranbpHocten CI1O
AJITEBPA

Pa3zBuTHe NOHATHSA 0 YHUCTIE

Ienbie u panroHanbHble yKcina. JleiictBuTenbHble yncna. [lpubausicentvle gbluucieHus.

Komnnexcnuvie uucna.
KopHuu, crenenn u 1orapugmsl

Kopnu u crenenu. Kopau HatypanbHON CTeNEHU U3 YKcia U UX cBoiicTBa. CTeneHu ¢
palMoOHAIbHBIMM ITOKA3aTEIsAMHU, UX cBOMCTBA. CTENEHN C NEHCTBUTENBHBIMU ITOKA3aTEIIMH.
Ceoiicmea cmenenu ¢ 0elicmeumenbHblM TOKa3aTeIeM.

Jlorapudm. Jlorapudm uncna. OcHOBHOE JorapupMHUUECKOe TOXKAECTBO. JlecATHUHBIE U
HaTypasibHble JTorapudmel. [IpaBuna aeiicteuii ¢ norapupmamu. Ilepexo; K HOBOMY OCHOBAHHMIO.

[IpeoOpa3oBanue anreOpandyeckux BbelpakeHH. [IpeoOpa3oBaHue palMOHANBHBIX,
HpPaLMOHATIbHBIX, CTETIEHHBIX, IOKA3aTEbHbIX U JIOTAPU(PMUUECKUX BBIPAKECHUI.

IIpaxmuuecxue 3anamus

Apudpmerrueckue AEWCTBUS HaJA 4YHCIAMHU, HAXO0XJACHHE NPUOIMKEHHBIX 3HauYE€HUMN
BEJIMYMH U MOTPEUIHOCTEN BHIYUCICHHM (a0COMIOTHON U OTHOCUTENILHOI), CpaBHEHHE YHUCIIOBBIX
BBIPAKCHUM.

Beruncnenvie u cpaBHeHNE KOpHEW. BbINToTHEHNE pacyeToB ¢ paJuKalaMH.

Pewrenne nppannoHanbHbeIX ypaBHeHHNW. HaxoxkaeHne 3Ha4eHU CTENEeHEN C palioHallb-
HbIMH TIoKazatensiMu. CpaBHeHue cTeneHel. I[IpeoOpa3zoBaHHs BBIpaKEHUH, COAEpIKALIUX
creneHu. Penienue nokasarenbHbIX YPaBHEHUMN.

Pemienue npukiaaHbix 3aaa4.

Haxoxnenue 3HaueHuit gjorapudma 1o npou3BojIbHOMY OCHOBaHHIO. [lepexo oT oaHOrO
OCHOBaHUS K Apyromy. Beruncienue u cpaBHeHue jgorapudmos.
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JlorapugmupoBaHre 1 MOTEHIIMPOBAHNE BBIPAKCHHIA.

[Ipubin>xeHHbIE BEIYUCICHUS U PEIICHUS TPUKIIAIHBIX 3a]1a4.
Pemenue norapudmuueckux ypaBHEHHIA.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC NOHATHA

Panuannas mepa yria. BpamarensHoe asumxenne. CUHYC, KOCUHYC, TAHT€HC U KOTaHI€HC
qucia.

OcCHOBHBIC TPUTOHOMETPHYECKHE TOXK/IECTBA

@opmynsl  npuseneHus. Dopmyinsl  cioxeHus. Dopmynsl  yaBoeHHs  Dopmyiv
NOJIOBUHHO20 Y2/a.

IIpeoOpa3zoBaHus NPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAXKEHUH .

[IpeoOpa3oBanue CyMMbI TPUTOHOMETPUYECKUX (DYHKIUN B TPOU3BEICHUE U IPOU3BE/IC-
HUS B CYMMY. Bwipaoicenue mpucoHomempuyeckux (QYHKYuti uepe3 man2eHc NOA08UHHO20
apaymenma.

TpuronomerpuyecKkue ypaBHeHHsl M HEPABEHCTBA

[Ipocreiimme TpuroHomeTpudeckue ypaBHeHMs. lIpocreilimme TpUroHOMETpUYECKUE
HEpPaBEHCTBA.

OOpaTHble TPUTOHOMETPUYECKUE PYHKIIMHU. APKCUHYC, QpPKKOCUHYC, ApKTAHI'€HC.

IIpakmuuecxue 3anamus

Panuannbiii MeTO U3MEPEHHUS YIJIOB BPAIIEHUSI U CBA3b C IPATyCHON MEpOil.

OCHOBHBIE =~ TPUTOHOMETPUYECKUE TOXIECTBA, (OPMYNbl  CIOXKEHHS, YABOCHUS,
npeoOpa3oBaHne CYMMBI TPUTOHOMETPHUYECKHUX (YHKIMH B IMPOW3BEIACHHE, MpeoOpa3zoBaHue
IIPOU3BEICHUST TPUTOHOMETpUUecKUX (QyHKIuil B cymmy. I[IpocTeiiniie TpuroHoMeTpudeckue
YpaBHEHHUS U HEPABEHCTBA.

OOpatHble TPUTOHOMETpUYECKHE (DYHKIIMU: aPKCUHYC, apDKKOCHHYC, apKTaHT€HC.

®YHKIIUU, UX CBOMCTBA Y TPA®UKH

Oynkuuu. OOnacTe omnpeneneHuss M MHOXKECTBO 3HAaYeHMH; rpaduk QyHKIUH,
nocTpoeHue rpadukoB pyHKUNH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiictBa (hyHKIIMM. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OIPAaHMYEHHOCTh, MEPUO-
TUYHOCTh. [IpoMexyTku Bo3pacTaHus M yObIBaHUs, HauOoblllee U HaUMEHbIlee 3HAYCHUS,
TOYKHU 3KcTpemyMa. ['paduueckas unrepnperanus. [Ipumeps! GyHKIMOHATBHBIX 3aBUCHMOCTEMN
B peaJbHBIX Ipolieccax U sABIeHUSIX. Apudmerndeckue onepauuu Hajx GyHKOUAMHU. CliokHas
byskus (kommnosunus). [lonamue o Henpepvl8HOCMU QYHKYUU.

OOparasie ¢yHknuu. OOsacTh omnpeneneHuss W 00JIaCTh 3HAYEHUM OOpaTHOM
¢bynkuuu. I'papuk o6paTHON QyHKIUU.

CreneHHble, NOKa3aTeJbHbIE, JJOrapudMHUUeCKHe U TPUTOHOMeTPUYecKHe (PYHKIMH.
OOpaTHble TPUTOHOMETPHYECKHE PYHKIUH.

Onpenenenus QyHKIUN, X CBOMCTBA U rpaUKH.

IIpeoOpa3oBanus rpaduxos. [lapannensHplii IepeHOC, CUMMETPHUST OTHOCUTEIBHO Oceit
KOOpJUHAT U CUMMETPHUs OTHOCUTENIBHO Hauana KOOpAUHAT, CHMMETPHSI OTHOCUTEIBHO

IIPSIMOMN Y = X, pacTsHKEHHUE U CXKaTHE BJIOJIb OCEH KOOpJUHAT.

IIpakmuyeckue 3anamus

IIpumepsl 3aBUCHMOCTEN MEXIy NEPEMEHHBIMU B pEajbHBIX IPOLECCAX M3 CMEXKHBIX
muctumnH. Onpenenenve ¢ynkuuid. [loctpoenne u utenuwe rpadpukoB ¢yHkiuil. Hccrne-
noBanue ¢ynHkuuu. CBoilcTBa JMHEWHOW, KBaJIpaTUYHOM, KyCOYHO-TMHEHHOW U IpoOHO-
nuHeitHoi ¢yHkuuii. HenpepsiBHble n nepuonundeckue GyHkiuu. CBoiicTBa U rpaduK CUHYCA,
KOCHHYCa, TaHreHca U KoTaHreHca. OOpaTtHble (yHKIuM u ux rpadpuku. OOpaTHbIE
TpuroHomerpuueckue ¢yHkiuu. IIpeoOpazoBanus rpaduka ¢yHkuuu. ["apmMoHHYeckue
konebanus. [Ipukinaaabie 3a1auu.
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[Toka3zarenbHble, JOrapUPMHUECKUE, TPUTOHOMETPUIECKUE YPABHEHUS U HEPABEHCMEA.
HAYAJA MATEMATHYECKOI'O AHAJIM3A

[TocnenoBarensHocTH. CriocoOBI 3aJaHMsI U CBOMCTBA YMCIIOBBIX IOCIICAOBATEILHOCTEH.
Ilonsmue o npedene nocrnedosamenvrnocmu. Cywecmeoganue npeoena MOHOMOHHOU
oepanuyerHoll nociredosamenvrHocmuy. CyMMHUpPOBaHHE IOCIEA0BaTeNbHOCTEH. beckoneuHo
yOBbIBaroIasi FeOMETpUYEcKas Iporpeccus 1 ee cymma.

[TpousBonnas. [lonsatue o mpous3BogHON (PYHKIMH, €€ TEOMETPUUYECKHA M (PU3NIECKUIA
CMBICII. YpaBHEHHE KacaTelnbHOH K rpaguky ¢yHkuuu. IIpon3BogHBIE CYMMBI, pPa3HOCTH,
NpOU3BeACHUs, 4YacTHbIC. [IpOM3BOAHBIE OCHOBHBIX 3JEMEHTapHBIX (GyHKuuH. [Ipumenenue
IIPOU3BOIHOM K HCCIIEIOBAaHUIO (PYHKIUI U OCTPOCHUIO I'PaMKOB.

Ilpoussoonvie obpamuoll QyHKyuU U KOMROUYUU DYHKYUU.

ITpumepsl HCIIONB30BaHMs INPOU3BONHOM Il HAXOXKIEHUS HAWIyYLIEero pPEIICHUs B
NPUKIAAHBIX 3a1avax. BTopas npou3BojHAs, €€ TEOMETPUUYECKHMH U (DU3UYECKH CMBICI.
HaxoxaeHue ckopocTy Juis Iporecca, 3alaHHoro (opMysioi 1 rpadukoMm.

[TepBooOpaznas u uHTErpai. llpumMeHenne onpeneseHHOro HHTerpaita Uil HaX0XKICHHUS
wionaau KpuBosivHelHoW Tpaneuuu. @opmyna Herotona—JlelOnuma. [Ipumepsl npuMeHeHus
MHTETpajia B (GU3NKE U TEOMETPHUH.

Ilpaxmuueckue 3anamus

UucnoBas 1ociieJ0BaTeIbHOCTb, CIIOCOOBI €€ 3aJaHusi, BBIYMCICHHUS WIEHOB IOCIIE0-
BatenbHOCTH. [lpenen mocienoBaTenbHOCTH. beckoHedHO yObIBarollas TIeOMeTpHuYecKas
IIPOTPECCHs.

[Tpon3BogHas: MEXaHUYECKUN U T€OMETPUYECKUM CMBICII TIPOU3BOJHOM.

VYpaBHenue kacarenpHOW B obuiem Bupae. [IpaBuna u dopmynsl auddepeHunpoBanus,
TabauIa MPOM3BOJAHBIX 3JeMEHTapHbIX (yHkIMHA. McciaenoBaHne QYHKIUM € TOMOIIbIO
npou3BoaHOW. Haxoxnenne HamOONbIIET0, HAMMEHBUIETO 3HAYCHHS W OKCTPEMAIbHBIX
3HaYeHUHN QYHKIHHU.

Wuterpan u nepBoobpasnas. Teopema Hrerorona—Jleitonuna. [Ipumenenne uHTErpana K
BBIUUCIICHUIO (PU3MUECKUX BEIMYHUH U IUIOLIAIEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHEHUS U CUCTEMBI ypaBHEHUH. PalinoHanbHble, HppalMOHAJIbHBIE, I0KA3aTEIbHBIE 1
TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTb ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpPHEMBl HUX peUIeHHs (pa3IoKEHUE Ha MHOMKUTENH, BBEIEHUE HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKA, TpaQUeCKUil METON).

HepasencrBa. PannoHanbHbIE, HppallMOHANIBHBIC, ITOKA3aTEIbHBIE U MPUSOHOMEmMPU-
yeckue HepaBeHCTBAa. OCHOBHBIE IIPUEMBI UX PELICHHUS.

Hcnonp3oBaHue CBOMCTB U rpadukoB GyHKIUHN MIPU PELICHUN YPaBHEHUI U HEPABEHCTB.
Merton uHTepBanoB. M3o0paxeHne Ha KOOPJMHATHOW IUIOCKOCTH MHOXKECTBA peIIeHU
YPAaBHEHU U HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX CUCTEM.

IIpuknanHsie 3ana4n

IIppuMeHeHre MaTeMaTHYEeCKUX METONOB JUISl PELICHHs] COJAEP>KATENbHBIX 3a1ad M3
pa3nuyHbIX 001acTe HAYKHU U MPAKTUKH.

WHTepnperanus pe3yapTara, yuyeT pealbHbIX OTPaHUYECHHM.

IIpakTHyeckue 3aHATUS

Kopuu ypaBuenwnii. PaBHocuinpHOCTh ypaBHeHui. [IpeoOpazoBanne ypaBHEHUIH.

OcHOBHBIE IPUEMBI PELICHNS YpaBHEHUN. Pellenne cucreM ypaBHEHUH.

Hcnonp3oBaHne CBOMCTB U rpaduKoB (PYHKUUN AJIsl pellIeHUs] YpaBHEHHUI U HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOAITHOCTEHN

DJIeMeHTbl KOMOUHATOPUKH

13



OcHOBHbBIC TIOHATHS KOMOMHATOPHUKH. 3a/1a4d HA MOJACUYET YMCIIa pa3MelICHH, iepecTa-
HOBOK, codeTaHuil. PemeHue 3amau Ha mepebop BapuaHToB. Dopmyna OmHOMa HrpioToHA.
CpoiicTBa OMHOMUHAIBHBIX KOd(duimenToB. Tpeyronpauk [lackas.

DJieMeHThbl TEOPUH BePOSITHOCTEM

CoObITHE, BEPOSTHOCTH COOBITHS, CIIOKEHHE U YMHOXKEHHE BeposTHocTel. [ToHsaTHe 0
HE3aBHUCUMOCTU COOBITHH. JlMCKpeTHas ciy4yailiHas BeJMYHMHA, 3aKOH €€ pacIpeeseHHUs.
UucnoBbple XapakTEpUCTUKU AUCKPETHOM cCiydaHOW BenuuuHbl. [loHsATne o0 3akoHe
OOJIBILINX YHCEII.

JJleMeHThl MATEMATHYECKOH CTATUCTUKH

[IpencraBnenne  gaHHBIX  (TaOauLbBl, JuarpaMmbl, rpaduku), TeHepadbHas
COBOKYITHOCTbB, BBIOOpKA, cpeHee apudmernyeckoe, Mmeauana. [lonsTue o 3ajayax Marema-
TUYECKON CTATUCTHUKH.

Pemenne nmpakTU4ecKkux 3ajay ¢ MPUMEHEHUEM BEPOSTHOCTHBIX METOOB.

[IpakTHueckue 3aHATUSL

HcTopust pa3BuTusi KOMOMHATOPUKH, TCOPUH BEPOSTHOCTEH M CTATUCTHKU U MX POJIb B
pa3nuyYHbIX cdepax YeNIoBEeYeCKOM xkusHenesTenbHocTU. [IpaBuna komOuHaTOopuku. Pemienue
KOMOMHATOPHBIX 3amad. Pa3melneHus, codeTaHwss W TiepecTaHOBKUM. buHoM HeroToHa wH
TpeyronbHukK [lackans. [Ipuknanssie 3agaun.

Kitaccnueckoe onpeneneHne BEpOSTHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpEMa O CyMMe
BeposiTHOCTEN. Boluncnenue BepositHocTed. Ilpuknanneie 3agaun. IlpencraBieHne 4MCIOBBIX
nauubiX. [Ipuknagaeie 3anayn.

I'EOMETPUA

IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

B3anmHOe pacnonoxkeHue AByX NpsAMBIX B IpocTpaHcTBe. IlapamienbHocTh mpsMoill U
mnockoctd. [lapamienbHOCTE  1I0CKOCTEW. [lepneHauKynspHOCTH MNpPSMOM M IUIOCKOCTH.
IlepnieHuKyIAp U HAKIOHHAA. YTOJI MEXAY NPAMOU U IIOCKOCTBIO. [IByrpaHHBIN yroia. YTroma
MEXIY INIOCKOCTAMU. [lepnenuKyIsipHOCTD IBYX INIOCKOCTEH.

['eomerpuueckue mpeodpa3zoBaHUs MPOCTPAHCTBA: MapayliebHbIA MEPEHOC, CUMMETPHS
OTHOCHTEJIBHO IUIOCKOCTH.

[TapannensHoe mpoekTHpoBaHue. [lnowade opmoconanvHol npoekyuu. V300paxenue
MIPOCTPAHCTBEHHBIX (QUTYD.

MHoOrorpaHHuKH

Bepmunsl, pedbpa, rpann MHororpaHHuka. PasBepTka. MHororpanHbsie yribl. Beimy-
KJIble MHOTOTpaHHUKHU. Teopema Dinepa.

[Tpusma. [Ipsimast u naxknonnas npusma. [pasunsHas nmpusMma. [apannenenunesn. Kyo.

IMupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuja. Terpasap.

CumMerpu B KyOe, B apajijiesienumese, B Ipu3Me U NupaMue.

Ceuenus Ky0a, PU3MBI M TUPAMUJIBI.

[IpencraBinenre o NpaBWIBHBIX MHOTOTpaHHHMKaX (TeTpasape, KyOe, OKTa’zpe, ojie-
Ka3/ipe U UKOCAdAPe).

Tena u NOBepXHOCTH BpallleHUS

Hunuuap u koHyc. YceueHHbIH kKoHyc. OCHOBaHMeE, BBICOTA, OOKOBasi MOBEPXHOCTh, 00-
pasytomasi, pazBepTka. OceBble CEUeHUs U CeUeHUs,

napanensHele ocHoBanuto. llap u cdepa, ux ceuenus. KacarenbHas IMIOCKOCTh K
chepe.

HN3Mmepenns: B reomeTpuu

O6nvem u ero u3mepenue. arerpanbHas popmMyna oobema.

@opmynel o0bemMa KyOa, MpSIMOYTOJbHOTO Mapajulesienuieaa, MpU3Mbl, LHUIHHIPA.
®opmynbsl o0bemMa nupamMuabl U KoHyca. Dopmysbl IUIOMIA[M MOBEPXHOCTEH LMIMHApPA U
KoHyca. @opMyIbl oObeMa 1apa u Iiomaan chepsl.

[TogoOue Ten. OTHOLIEHUS IO TOBEPXHOCTEN U 00BEMOB MTOO0HBIX TEJ.
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KoopauHaThl 1 BeKTOPHI

[IpsimoyronbHas (AekapToBa) CUCTEMa KOOpAUHAT B MpocTpaHcTBe. DopMyiia paccTos-
HUS MEXY IBYMs TOUKaMU. Y paBHEHUS CPepbl, n10CKOCMU U NPAMOU.

Bektopel. Monyns BekTopa. PaBeHCcTBO BEKTOpPOB. CiioKEHHE BEKTOPOB. Y MHOMKEHHUE
BEKTOpa Ha 4MCIIO. Pa3nojkeHne BEKTOpa IO HAIPABICHHUAM. YTOJI MEXIY ABYMS BEKTOPAMH.
[Ipoekuus Bexkropa Ha ock. KoopauHatel Bektopa. CKalsspHOE NPOU3BEACHUE BEKTOPOB.

Hcnosb30BaHne KOOPAUMHAT U BEKTOPOB IMPU PELIEHUH MATEMATHYECKUX U IPUKJIIATHBIX
3a/1a4.

Ilpaxmuueckue 3anamus

[Ipu3Hakyu B3aMMHOIO pACIOJIOKEHUSI NPAMBIX. YTOJI MEXAy MNpsAMbIMUA. B3anmHoe
pacIoJIOKEHUE MPAMBIX U IUIOCKOCTEH. lleprneHaukynsp M HaKIOHHAs K IUIOCKOCTH. YTOII
MEXIy NPsIMOM M IUIOCKOCTBIO. TeopeMbl O B3aUMHOM PACIIOJIOKEHUH MPSMOM U IUIOCKOCTH.
Teopema o Tpex nepneHanuKyIspax.

[Ipu3Haky u CBOMCTBA NMapaJUIEIbHbIX U NEPIEHANKYJISAPHBIX INIOCKOCTEH.

PaccrosiHMEe OT TOYKM 0 INUIOCKOCTH, OT IPSIMOM 1O IIJIOCKOCTH, PACCTOSHHUE MEKIY
IUIOCKOCTSIMU, MEXIY CKPEUIUBAIOIIUMUCS HPSIMBIMU, MEXKIY MPOU3BOJIbLHBIMU (UTYpaMH B
IIPOCTPAHCTBE.

[TapanensHOE MPOCKTUPOBAHUE U €TI0 CBOWCTBA. Teopema 0 niowaou opmo2oHaIbHOU
npoeKyuu MHO20y201bHuUKA. B3auMHOE pactionokeHne mpoCcTPaHCTBEHHBIX UTYp.

Paznuunble Buabl MHOrorpaHHuKOB. Mx uzoOpaxenus. CedeHus, pa3BepTKH MHOTO-
rpaHHuKkoB. Ilnomanp noBepxHoctu. Bunel cummerpuii B mpoctpancTBe. CuMMeETpust Tel
BpallleHUs 1 MHOTOTPaHHUKOB. Beruncnenue miomaaei u 00beMoB.

Bexkropsl. [leiicTBus ¢ BekTopamu. [lekapToBa cuctemMa KOOpAHMHAT B POCTPAHCTBE.

YpaBHEeHHE OKPYKHOCTH, chepsl, TNIOCKOCTH. PaccTosiHue Mexay Toukamu. JlelcTBus ¢
BEKTOpaMHM, 3aJlaHHbIMM KoopauHaTamu. CKajsipHOe NpOU3BEJIEHUE BEKTOpOB. BekropHoe
ypaBHEHUE MpPSIMON U IJIOCKOCTH. lcnosib30BaHME BEKTOPOB IMpH JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPUHU.

Jlnsi BHEaAyIUTOPHBIX 3aHATUH CTyAEHTaM Hapsly C pELICHUWEM 3a1ad U BBIIOJHEHHUS
MPAKTUYECKHUX 3aJaHUi MOXHO IPEJIOKUTH TEMBI HCCIIEOBATEILCKAX U pedepaTuBHBIX padoT,
B KOTOPBIX BMECTO CEpUHM OTAEJIbHBIX MEJKHUX 337a4 U YIPaKHEHUH MPeaararoTcs CIOKETHbIE
3a/1aHus], TPEOYIOINEe JUIUTEIIbHON pabOThl B paMKax OJHOM MaTeMaTHYeCKOW CUTyalluu. DTH
T€Mbl MOTYT OBITb KaK MHIWBUIYyaIbHBIMU 33JaHUSIMHU, TaK W TPYIMIOBBIMU IJII COBMECTHOTO
BBIITOJIHEHUS UCCIIEIOBAHUS.

IIpumepHbIe TeMbI HCCJIEI0BATEIbCKUX IPOECKTOB
*  HenpepsiBHbIE 1pobOH.
* IlpumeHeHune CII0KHBIX MPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
+ [lapannenbHOE MPOEKTHPOBAHUE.
*  Cpennue 3HaYeHUs U UX IPUMEHEHHUE B CTATUCTHKE.
*  BekTopHOE 3a1aHue IPSAMBIX U INIOCKOCTENW B IPOCTPAHCTBE.
*  CrnoxeHune rapMOHUYECKHX KOJIeOaHuH.
* I'paduueckoe penieHrie ypaBHEHUI 1 HEPABEHCTB.
* IIpaBuibHBIE U MOTYNPABUIIbHBIE MHOTOIPaHHUKH.
*  Konunyeckue ceueHus 1 UX MPUMEHEHUE B TEXHUKE.
* Tlonsarue nuddepeHimana u ero NpUIOKEHUS.
* (Cxembl NIOBTOPHBIX UCTIBITAaHUN bepHyrm.
* MHccnenoanue ypaBHEHU U HEPABEHCTB € IIAPAMETPOM.
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TEMATHYECKOE IINTAHUPOBAHUE

YpoBenb
HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuaJsa, NpakTu4ecKkue padoTbl, CAMOCTOsAITEILHAs padoTa Oo0bem
Pa3/iesioB M TeM 00yJaoIHXCH. yacop | S PO
1 2 3 4
Conep:kanue y4eOHOT0 MaTepuaJia 2
B 1| MaTtemaruka B Hayke, TEXHUKE, SKOHOMHUKE, HHPOPMALMOHHBIX TEXHOJOTHSIX M MPAKTHYECKOM 1
peacrue JIeATEIbHOCTH.
2| llenu u 3a7a9u U3y4ECHUSI MATEMATHKH. 1
Pa3zpea 1.
Pa3BuTHne nonsiTus o 12
yucie
Coaep:xanue yue0HOIro MaTepHaJia 1
1| [eticTBUTEIbHBIC YHCIA. 2
Tema 1.1.
D — 2 | ITpuOnvkeHHbBIC BRIYHCIICHUS. _ 2
TpHGKEHHBIe 3| [pubnmkeHHoe 3HaUeHNEe BETMYMHBI U TOTPEITHOCTH MPHUOIIKEHUH. 1
BEIMHCITCHIS IIpakTHYecKue 3aHATHS 1
3anuch NpuUOIMKEHHBIX 3HAYCHUH.
Brinonnenue npuOamKEHHBIX BIYUCICHHUHN. JIeMCTBHS CIOXKEHUS U YMHOKEHHUS.
Coaep:xxanue yueOHOro MaTepuaJia 4
1| JIunelinble ypaBHEHUsI U HEPABEHCTBA. 3
Tema 1.2. 2| KBasipaTHble ypaBHEHHs U HEPaBEHCTBA. 3
VYpaBHeHUs ¥ HEPABEHCTBA | [IpaKkTHYECKHE 3aHATHS 8
TIEPBO U BTOPOU CTCIICHU | PemieHue TMHEHHbIX YpPaBHEHUH U YPABHEHHM, CBOIALLMXCA K JIMHENHBIM YPABHEHUSIM.
Pemenne ypaBHeHuil BTropoii crenenu. Teopema Buera.
PelieHne HepaBEHCTB NIEPBOY U BTOPOU CTENIEHU ¢ OJHOU ITEpEMEHHON. MeTo] HHTEPBAJIOB.
Paspnean 2.
KopHuu, crenenn n 24
Jorapupmsi
Tema 2.1. Coaep:xanue yueOHOT0o MaTepHaJia 3
CreneHp u €€ CBOWCTBA 1| Crenenn ¢ pauuoHaIsHBIMI MOKA3aTeNIAMH, X CBONCTBA. 3
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2| CrerneHu ¢ IEHCTBUTEILHBIMH ITOKA3aTEIISIMHU. 2
3| CBOICTBO CTETIECHU C ICHCTBUTEIHHBIM TTOKA3aTEIIEM. 1
IIpakTHyecKue 3aHATHS 3
JleficTBuUS HaJ CTETICHSIMHU.
BrInonHeHnue ToXIeCTBEHHBIX MPe00pa30BaHU HaJl CTETICHHBIMH BBIPAKCHUSIMU.
Conep:xaHue yueOHOI0 MaTepUasa 6
Tema 2.2. 1 | KopHu HaTypanbHOM CTENEHU U3 YUCia U UX CBOMCTBA. 2
KopHu HaTypanbHO# IIpakTHYecKkHe 3aHATHA
CTEIICHU U3 YHCIIa Brruucnenue u cpaBHeHUE KOPHEN. BrInogHeHne pacyeToB ¢ pajiuKaiamMu. 6
[IpeoOpa3oBaHue BEIpaKECHUHN, COACPIKAIINX PAJTUKAIBI.
Coaep:xanue yueOHOro MaTepuaJia 8
1| Jlorapudm. Jlorapudm uncna. 2
2| OcHOBHOE JToTapU(hMUIECKOE TOKIECTBO. 1
3| decstuuHble U HATYpalbHbIE JTOTapU(MBIL. 2
Tema 2.3. 4| TIlpaBuia gericTBUil ¢ torapudmamu. 2
Torapudms! 5| [lepexos Kk HOBOMY OCHOBAHHIO. 1
IIpakTHYecKue 3aHATHS 8
Haxoxnenue 3HaueHui joraprgma 1no npou3BoIbHOMY OCHOBAHHMIO.
[TpeoOpazoBaHre U BBIYUCICHNE 3HAYCHHUH TOrapru(PMHUUECKUX BBIPAKCHHIA.
JlorapugmupoBaHue 1 MOTEHIIMPOBAHNUE.
Perenne npukiaaHbIX 3aad.
Paznea 3.
DOyHKIUM, UX CBOIICTBA H 14
rpagpuxku
Coaep:xanue yueOHOro MaTepHaJia 4
1| ®ynkuuu. O6nacTh onpeeneHust 1 MHOXKECTBO 3HAYCHUH. 2
Tema 3.1. 2 CBoiicTBa ()yHKIIMHU: MOHOTOHHOCTb, YETHOCTbH, NPOMEXKYTKH MOHOTOHHOCTH, HauOoJbllee U 9
UucnoBas GyHKIHS U €€ HaMMEHBIIIee 3HAYCHUS, TOUKH IKCTPEMyMa.
CBOIiCTBa 3| ObpatHble QYHKIMH. 1
4| CnoxxHas QyHKIUS (KOMIIO3HUIINS). 1
IIpakTnyeckue 3aHsATHS 4
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[TocTpoenue rpadgukoB QyHKIMH, 3aJaHHBIX PA3TUIHBIMHA CIIOCOOAMH.
Haxoxnenue D(f) u E(f).

HccnenoBanue cBOHCTB (hYHKITUH.

[Tpumeps! PyHKIIMOHATHHBIX 3aBUCUMOCTEH B peabHBIX MPOIECCaX U SIBICHUSX.

Tema 3.2. Copnepxxanue yueOHOIo MaTepuaJa 4
CTeneHHble, 1| Onpenenenust GyHKIUMH, UX CBOMCTBA U TpadUKH. 2
IOKa3aTeNbHbIE, [IpeoOpa3oBanusi rpaduKOB: MapasICNbHBIA NEPEHOC, CHUMMETPUS OTHOCUTEIIHO OCed 9
norapudMHUIECKHE U KOOpJIMHAT U CUMMETpPHUsl OTHOCUTEJIBHO Hayasla KOOpAMHAT, feopmanusi.
TPUTOHOMETPUUYECKHUE HpaKTI/l‘leCKHe 3aHATHUSA 4
Gynkuum [Toctpoenue rpadukoB (GyHKITHIH C TOMOIIBI0 OCHOBHBIX BHJIOB IpeoOpa3oBaHMUs.
Paznen 4.
YpaBHeHus u 26
HEPABEHCTBA
Coaep:xanue yueOHOro MaTepHaJia 8
1| PannoHanbHble, UppallMOHAIbHBIE, TOKa3aTeIbHbIE, JOrapu(MHUUECKIE YpaBHEHHUS. 2
Tema 4.1. 5 OcHOBHBIE TIPUEMBI MX pelIeHUs (paszoKeHHWE Ha MHOXKUTENM, BBEIECHHE HOBBIX HEU3BECTHBIX, 3
HO/ICTAHOBKA, TpauuecKuil METON).
YpaBHEHHUSI I CUCTEMBI 3| PaBHOCMJIBHOCTh YpaBHEHHUH, CUCTEM ypaBHEHUH. 2
YpaBHCHHH 4| CniocoObl penieHus CUCTEM YPaBHEHHH. 3
IIpakTHYeckHe 3aHATHA 10
Pemenue ypaBHEeHM pa3InYHBIMU CLIOCOOAMH.
Hcnonp3oBaHne cBOMCTB U rpaduKkoB PYHKUINN IPU PEILIEHUN YPAaBHEHUH.
PeuieHne cucreM ypaBHEHHUI.
ConeprxaHue y4eOHOro MaTepuasa 6
PanmonaneHble, nppallnoHalbHbIE, TOKa3aTeIbHbIE, JoTapudMudyeckue HepaBeHCTBa. OCHOBHBIE 9
IIPUEMBI X PELIEHUS.
Tema 4.2, 2 | Vicrionmb30BaHue CBOMCTB M rpaMKoOB (YHKIIWH MPH PEIICHIH HEPABEHCTB. 2
HepaBeHncTBa u cuctemsl
HEDABCHCTS IIpakTHyecKue 3aHATHS 6

Penienne HepaBeHCTB pa3IMUHBIMU CIIOCOOAMHU.
Hcnonp3oBaHne cBOMCTB U IrpadUKoB (PYHKUINN IPU PEILIEHUH HEPABEHCTB.
PeuieHne cucreM HEpaBEHCTB.
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Pasznen 5.

OCHOBBI TPUTOHOMETPHUH. 24
Coaep:xanue yueOHOTo MaTepHaJia 5}
1| Pagnannas mepa yria. YucnoBasi OKpY>KHOCTh Ha KOOPJMHATHOM IJIOCKOCTH. 2
2| CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHI'€HC YHUCIIA. 2
Tema 5.1. IlpakTHyeckune 3aHATHS 3
Tpuronomerpnieckue COOTHOLIEHHS MEXK Ty TPaJyCHON M paJJMaHHON MEPAMHU YTJIOB.
bynximan qucnosoro HaxoxaeHne 3HAaueHWH TPUTOHOMETPUYECKMX (YHKLIHMH OJHOTO apryMeHTa IO HM3BECTHOMY
apryMeHTa. 3HAYEHUIO OJHON H3 ()yHKIIMIA.
Coaep:xanue yueOHOTro MaTepHaJia )
1| OcHOBHBIE TPUTOHOMETPHUYECKUE TOKIAECCTBA, (POPMYIIBI IPUBEICHHSL. 2
2| CuHyc, KOCHHYC M TAaHT€HC CYMMBI U Pa3HOCTH JBYX YTJIOB. 3
3| CuHyc ¥ KOCUHYC JIBOMHOTIO yria. 2
Tema 5.2. 4 | ®opMyiIbl HOJTOBUHHOIO YIJIA. 1
ToxnecTBeHHbIC 5 [IpeoOpazoBanus CyMMbl TPUTOHOMETPHUECKUX (YHKIMI B MPOU3BEICHUE U MPOU3BENICHUS B 1
peoOpa3oBaHuUs. CYMMY.
6 | BelpaskeHre TPUTOHOMETPUYECKHX (DYHKIIMH Yyepe3 TaHT€HC MOJIOBUHHOTO apryMEHTa. 1
7 | IlpeobpazoBaHusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUH. 2
IpakTHyecKue 3aHATHS 5
BrImonHeHne TOXIeCTBEHHBIX MPe0Opa30BaHUi B TPUTOHOMETPHUYECKUX BBIPAKCHUSX.
Conep:xanue yueOHOro MaTepuaJia 7
1| ApkcuHycC, apKKOCHHYC, apKTaHT'€HC YUCIIa. 1
Tema 5.3. 2| IpocTeiimme TPUTOHOMETPUYECKUE YPaBHEHUS. 2
Tpuronomerpuveckue 3| Pemenne TpUroHOMETpUYECKUX YpaBHEHUH. 2
ypaBHeHHUs U HepaBeHCTBA. | 4| [IpocTeiiine TpuroHoMeTpuyecKue HepaBeHCTRA. 1
IIpakTH4eckue 3aHATHSA 5
Perienne TpUroHOMETPUUECKUX YPABHEHUN U MPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB.
Pa3znea 6.
Hauana 48
MaTeMATH4YeCKOro
aHaJm3a.
Coaep:xanue yueOHOTro MaTepHuaJia 4
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Tema 6.1. 1| MocnenoBarenbHOCTH. CIIOCOOBI 3a/1aHUS M CBOMCTBA YUCIIOBBIX MTOCIIEI0BATEILHOCTEM. 1
ITocnenoBarensHOCTH
IIpakTHYecKkHe 3aHATHA 4
CriocoObI 3a/1aHUS U CBOMCTBA YHCIIOBBIX TOCIIEIOBATEIBHOCTEH.
Brruncienue npeienoB YUCIOBBIX MOCIEA0BATEIbLHOCTEN.
Coaep:xanue yueOHOT0 MaTepHaJia 10
1| ITonsiTHE O MPOU3BOIHON QYHKIINHU, €€ TEOMETPUICCKUNA U (PU3UICCKUNA CMBICIT. 2
2 | IIpou3BOJHBIE CYMMBI, Pa3HOCTH, TPOU3BEICHHUS, YACTHOTO. 2
3| IIpou3BoiHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA. 2
4| Bropas npousBo/iHas1, €€ F€OMETPUUECKUN U (PU3NYECKUN CMBICI. 2
Tema 6.2. . 5| HaxoxaeHue ckopocTH i1l mpoiiecca, 3aJaHHOr0 (hOpMyIIoi U rpad koM. 2
IIpoussoubie dyHKIUH. 6| YpaBHeHue KacaTtenbHOH K rpaduky QyHKIUH. 2
IIpakTH4yeckue 3aHATHS
HaxoxxneHre mpon3BOIHBIX (YHKITUH.
Haxoxaenue yrinoBoro ko3¢ uimeHTa 1 yria HakJioHa KacaTelbHOM.
CocraBneHne ypaBHEHHMH KacaTeIbHOW M HOpMaid K Tpaduky (yHKIUM B JaHHOH TOUKe. 8
Haxoxnenue nquddepennnana GyHKINU.
Boruncnenue ¢ nomounsto quddepeHnmana npuoiInkEHHbIX 3HaUeHUN QyHKIUY.
[TprMepsl HCHOIB30BaHMS IPOM3BOIHON JJIS HAXOXKAEHUS HAWIYYIIETro PeleH s B MPUKIIAIHbBIX
3a/1ayax.
Conep:xanue yueOHOTo MaTepHaJia 6
1| VccnenoBanue GyHKIIMU Ha BO3pacTaHHe U yObIBAaHUE, HA DIKCTPEMYM. 2
2 | BeimykJIOCTh ¥ BOTHYTOCTh Irpaduka pynkumu. Touku neperuoda. 2
3| IlpumeHeHne MPOU3BOJHOM K MCCIIEIOBAHNIO (DYHKIIMK M MOCTPOSHUIO rpauKOB. 3
Tema 6.3. 4| HaxoxaeHne HanOOJIbIIero 1 HAMMEHBIIET0 3HAaYeHUM (PYHKITUU C TTOMOIIBIO IIPON3BOTHOM. 2
Uccnenosanve pyHkumii ¢ | [IpakTHYecKHe 3aHATHS 6
MIOMOIIIBIO TPOU3BOTHOM. [IpuMeHeHre NPOU3BOJHOM I HAXO0XKJIECHHS IPOMEKYTKOB MOHOTOHHOCTM M OIKCTPEMYMOB,
POMEKYTKOB BBIITYKJIIOCTH U BOTHYTOCTH rpaduka GyHKINH, TOUYEK eperuoa.
[IpumeneHnne MPOU3BOIHOM JIJIST UCCIIETOBAHUSI M IOCTPOCHUSI TpadUKOB (PYHKITHHA.
Pemrenune npukiagHbIX 3a7ja4 Ha HAX0XKIEHHE HAaMOOBIINX U HAMMEHBIINX 3HAYSCHUN peanbHbIX
BEJIMYMH.
Conep:xanue yueOHOTro MaTepuaJia 4
Tema 6.4. 1| HepBoobpasuas. 2
Heomnpenenénubii 2| HeompeneneHHbIl HHTETPa U €T0 CBOMCTBA. 2
MHTCTpa. 3| Haxox1eHue HeonpeieIeHHOTO HHTEerpana. 2
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4| TlpunoxeHue HeONpeAEICHHOT0 HHTETpajia K peeHHIO PUKIaTHBIX 3a1ad. 1
IIpakTHYecKkHe 3aHATHA 4
Brruncenue HeonpeieNeHHbIX HHTEIPAJIOB METOIOM HEMOCPEICTBEHHOTO HHTETPUPOBAHUS U
METOJIOM MOACTaHOBKH.
Conep:xaHue yueOHOI0 MaTepUasa 8
1| OnpeneneHHBINH HHTETPA ¥ €r0 TeoMeTprudeckuii cMmbici. @opmyna HeroTona—IJleitonmua. 2
2| OcHOBHBIE CBOWMCTBA OMPECIICHHOTO HHTETPaa. 2
Teva 6.5 3| Boruncnenue miuomaaei miockux Guryp ¢ moMoUIbIo ONpeAeIeHHOT0 HHTErpaa. 3
OHpeI[eJIéHHI)If/'I.I/I-HTeraJI. 4| UnrterpanbHas Gpopmyina o0bema. 1
IIpakTHyecKue 3aHATHS 4
Brruncnenue onpeaeneHHoro nHTerpaia.
Boruncnenue miomazei miockux (Guryp ¢ noMoIpko OnpeesIeHHOro MHTerpaia.
[Tpumepsl IpUMEHEeHHsI UHTErpaia B pU3UKe U T€OMETPHUHU.
Paszpnen 7. 16
KoopauHatbl 1 BEKTOPBI.
Conep:xanue yueOHOro MaTepuaJia 4
1| IlpsmoyronbHas (1ekapToBa) cUCTEMa KOOPJIMHAT B IPOCTPAHCTRBE. 2
T 71 2| ®opmyna pacCTOSHUS MEXAY ABYMs TOUKAMH. 2
Kooial\;?méﬁﬂ. 3| YpaBHenus chepsl. 2
IIpakTHyecKue 3aHATHSA 4
Pemenue 3aau no teme «KoopMHATHI B IPOCTPAHCTBEY.
Conep:xanue yueOHOTro MaTepuaJia 4
1| Bekropsl. Moaynb BekTopa. PaBeHcTBO BekTOpoB. Cii0’keHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 2
YHCIIO.
2 | Pa3no)keHne BEKTOpa MO HAIPABJICHUSIM. 1
Tema 7.2.
3| Yron mexay nByms Bekropamu. [Ipoekinst BeKTopa Ha OCh. 2
BexTops! B mpocTpaHCTBE.
4| KoopiHATBI BEKTODA. 2
5| CkansipHO€ MPOU3BEICHIE BEKTOPOB. 2
IIpakTHYecKHe 3aHATHS 4
Vcnionp30BaHue BEKTOPOB MPH PEIIEHUN MaTEMAaTUYECKUX M MTPUKIIAJHBIX 33/1a4.
Pasznen 8. 20

IIpsiMble ¥ IVIOCKOCTH B
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MPOCTPAHCTBeE.

Coaep:xanue yueOHOT0 MaTepHaJia 7
AKCHOMBI CTEPEOMETPHUHU U IPOCTEHMILNE CIECICTBUS U3 HUX. 2
Tema 8.1. 2 | B3aumHOe pacronokeHue IByX NPsSMBIX B IPOCTPAHCTBE. 2
HauanbHeie nousThs 3| IMapamienbHOCTh IPSIMOM M TUIOCKOCTH. 3
CTCPCOMETPUH. 4| TTapamienbHOCTh TIIOCKOCTEH. 2
Bsanmnoe PaCIONOKCHNC | 5| [TeprieHAMKyAIPHOCTD MPSIMOMN M IIOCKOCTH. 3
TIpAMBIX 1 INIOCKOCTCH B | 6| [Jepnenaukyasp ¥ HAKIOHHASA. YTOI MEXKy PAMOH U TLIOCKOCTBIO. 2
TpOCTpaHCTBC. IIpakTHYeckne 3aHATHA 7
[TapamienpHOE IPOEKTUPOBAHUE.
N300pakeHre mpoCTPpaHCTBEHHBIX (PUTYD.
Penienne 3a1a4 Ha HaXOXJICHUE YIVIOB U PACCTOSIHUM B IPOCTPAHCTBE.
Coaep:xanue yueOHOT0 MaTepHaJia 3
1| JIByrpanHsbiii yroi. Yros Mexay MIIOCKOCTSIMH. 2
Tewa 8.2, 2 | IlepneHIuKyISIPHOCTD ABYX IJIOCKOCTEH. 2
JIByrpaHHBIE YIJIBL.
IIpakTHYecKue 3aHATHS 3
Pemenue 3a1ay Ha HaXOXAEHNUE JBYTPAHHBIX YTJIOB.
Pa3znen 9.
I'eomerpuyeckue Teia u 42
NOBEPXHOCTH.
Copepxanue yueOHOIro MaTepuasa 10
1| Bepuunel, pebpa, rpaHu MHOrorpaHHuka. Pa3sBepTka. MHororpanHbele yribl. Beimykiibie 2
MHororpasuku. Teopema Diiepa.
2 | Ilpuzma. [psimas u HakionHas npusma. [IpaswisHas npusma. [Napamnenenmnen. Kyo6. 2
3| INupamuna. [IpaBunpHas nupaMua. YcedeHHas nupamuaa. Tetpasap. 2
1 4| CummeTtpuu B Ky0e, B MapajieNIenuIe/ie, B IpU3Me U MUpaMue. 2
MH(’)I;“e()D;;a?{.HI;IKH. 5| Ceuenus ky0a, MPU3MbI U TUPAMUJIBI. 1
6 [IpencraBieHne O NPaBWIBHBIX MHOTOTpaHHUKax (TeTpa’ap, KyO, OKTadap, HOJEKa’ap u 1
UKOCAdIP).
IlpakTHyeckne 3aHATHA 10

HaxoxneHre 0OCHOBHBIX 371EMEHTOB MHOTOT'PaHHUKOB.
[TocTpoeHue ceueHui.
Pemenue IMPUKJIIAJHBIX 3a71a4.
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Conep:kanue y4eOHOT0 MaTepuaJia

1| Hummuap u xonyc. OCHOBaHUE, BBICOTA, OOKOBasi IOBEPXHOCTH, 00pa3yromiasi, pa3BepTKa. 2
2| YceueHHBI KOHYC. 2
3| OceBble ce4eHus M CEYCHUs, MapauIeIbHbIE OCHOBAHUIO. 1
4| Illap u cepa, ux ceueHus. 2
Tema 9.2, IIpakTHYecKkHe 3aHATHA 4
Tena BpameHs. HaxoxneHrne 0CHOBHBIX 3JIEMEHTOB LIMJIMHAPA, KOHYCa, ceprl U mapa.
[TocTtpoeHue ceueHui.
Pemenuie nmpukiaaHbIx 3aay.
Coaep:xanue yue0HOro MaTepHaJia 9
1| O6weM u ero u3mMepeHue. 2
Tena 9.3 2| ®opmynsl 00beMa MHOTOIPaHHHKOB K Tell BpAIIeHH1. 3
) 3| @opMyITBI UIOMAAH TOBEPXHOCTEH T€OMETPHUYECKHUX TEll. 3
N3mepenus B reoMeTpuu. = =
4| Tlomo6ue Ten. OTHOMICHUS TUIOIIAJIEH TOBEPXHOCTEH U 00BEMOB IMOAOOHBIX TEII. 2
IpakTHyeckue 3aHATHS 9
Brraucnenue mioniaieil moBepXHOCTEH M 00bEMOB T€OMETPHUECKUX TEIL.
Pasznen 10.
Komo0unaropuka, 16
CTAaTHCTHKA U TeOpHUsl
BEpPOSITHOCTEI.
Coaep:xanue yue0HOIro MaTepHaJia 4
1| OcHoBHbIE TOHATUS KOMOUHATOPUKH. 2
2 | ®opmyna OuHoMa HproToHAa. 2
Tema 10.1. 3| CoiicTBa OMHOMHHAIBHBIX K03 PUITEHTOB. 2
Dnementsl kom6unatopuku | 4| Tpeyromsauk ITackans. 2
IIpakTHYecKHe 3aHATHS 4
Pemienue 3a1ad Ha MoJICUET YKCIA Pa3MENIEHU, TEPECTAHOBOK, COYETAHUI.
Pemienue 3a1a4 Ha nepe®op BapuaHTOB.
Tema 10.2. Copepxanue y4eOHOIro MaTepuasa 3
DJIeMEeHTbI TeOpUH CoObiTHe, BEpOSTHOCTH COOBITHS, CJIOXKEHHE W YMHOXeHue BeposTHocTed. Ilonarue o 9

BEPOATHOCTEN U
MaTeMaTH4YeCKOU
CTaTUCTHUKMU.

HE3aBUCUMOCTH COOBITHH.

2

JluckpeTrHas ciydaliHasi BEJIMYMHA, 3aKOH €€ paclpeeiICHHUs.

3

YucIi0BbIE XapaKTEPUCTUKU AUCKPETHOM CIIydaliHON BEJIMYUHBI.
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4| TTousTre 0 3aK0HE OOJIBIINX YHUCEIL.

IIpakTHYeckHe 3aHATHA 5

Pemenue sneMeHTapHBIX 3aa4, CBI3aHHBIX C BEIYUCICHUEM BEPOSTHOCTEH COOBITHIA.

Brruncnenne YucioBbIX XapaKTePUCTUK TUCKPETHON CIIy4aiiHON BEJIMYMHBIL.

Koncyabranus 4

CamocrosiTejibHas padoTa 10
Bcero: 258

*

Jl1st XapaKTepUCTUKU YPOBHS OCBOCHMS yUeOHOT0 MaTepualla UCIOIb3YyIOTCS CIeAYIoIIne 0003HaYeHHUS:
1. — o3HaKOMHTENBbHBIH (Y3HaBaHUE paHee U3yUYECHHBIX 00BEKTOB, CBOHCTB);
2. — penpOAYKTHUBHBIHN (BBITIOIHEHUE IEATEIFHOCTH 10 00pa3ily, HHCTPYKIIUH WJIH ITOJT PYKOBOJCTBOM);

3. - HpO,HYKTI/IBHLIﬁ (HJ'IaHI/IpOBaHI/IC H CaMOCTOATCIIbHOC BBIIIOJIHCHUC NCATCIbHOCTH, PCIHICHUC l'IpO6J'ICMHBIX 38.,[[3‘1).
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIBHOCTH

Coaepxanue XapaKTepUCTHKA OCHOBHBIX BH/IOB 1eATeIbHOCTH CTY1€HTOB
00y4yeHus (Ha ypoBHe y4eOHBIX JelicTBHIl)
BBenenue O3HakoMJIEHME C pOJbI0 MaTeMaTUKH B HayKe, TEXHHUKE,

SKOHOMHKE, MH(GOPMAIMOHHBIX TEXHOJIOTHUAX W MPAKTUYECKOU
nesiteabHOCTH. O3HAKOMJICHHE C HENSIMH U 3aJadyaMy U3Y4eHUS
MaTE€MaTUKU IIpU ocBOeHUM crnenuanbHocrer CI10

AJITEBPA

PasBurne moHATHS O
YucCJeC

Brimonaenne apudMeTHUECKHX JEUCTBHH HAJ  YHCIaMH,
coyeras yCTHbIE U IUCbMEHHBIEC TPUEMBI.

Haxoxpaenue  mpuONMKEHHBIX ~ 3HAUYGHHH  BEJIWYUH U
MOTPEITHOCTEH BBIYMCICHHH (a0CONMIOTHOM W OTHOCHUTEIBHOMW);
CpPaBHEHUE YHUCIOBBIX BBHIPAXKECHUM.

Haxoxnenune omuOOKk B mnpeoOpa3soBaHUAX M BBIUUCICHUSIX
(OTHOCHUTCSI KO BCEM MYyHKTAM MPOTPAMMBI)

Kopnu, crenenn, nora-
pubMBI

O3HakoMJIEHHE C TOHATHEM KOpPHSA N-U CTENEHH, CBOWCTBAMU
paauKaloB U IIPaBUJIAMU CPABHEHHUS KOPHEM.

®opmyIMpOBaHUE ONPEAECIECHUS KOPHSA M CBOWCTB KOPHEH.
Brruuciienne M CpaBHEHHE KOPHEH, BBINOJHEHHE MPUKUIKU
3HayeHus KopHs. [IpeoOpa3zoBaHue YMCIOBBIX M OyKBEHHBIX
BBIPKECHUM, COAEPKAIUX PATUKAIIBL.

Brinosninenue pacueToB no Gopmyiiam, coepKaliuM paguKasbl,
OCYILIECTBIISIE HEOOXOAMMBbIE IOJCTAHOBKM U IpeoOpa3oBaHUS.
OnpeneneHve paBHOCUIBHOCTU BBIPAXKEHUH C pajJuKalaMu.
Pemenne nppallMoHaIbHBIX YPAaBHEHUM.

O3HakoMJIEeHUE C TIOHSTUEM CTEINEHU C JEeHCTBUTENbHBIM
II0Ka3aTeJIEM.

Haxoxnenue 3HA4YEHHUH CTEIICHHU, HCIIOJIB3YS npu
HEO0O0XOIMMOCTH UHCTPYMEHTAJIbHBIE CPEICTBA.

3anuceIiBaHUE KOPHS N-M CTENEHW B BUJIE CTENEHH C JPOOHBIM
IoKa3aTeyieM U Hao00poT.

@opMyIHPOBAHNE CBOUCTB CTENEeHEN. Beruncienne creneHeu ¢
palMOHAJIbHBIM II0KA3aTEJIEM, BBIIIOJIHCHUE MPUKUAKU 3HAYCHUS
CTEIEHHU, CPDABHEHUE CTEIIEHEH.

[Ipeobpa3zoBaHue YUCIOBBIX U OYKBEHHBIX BBIpaKeHUH,
Colep)KallUX  CTENEHW, MpPUMEHss  cBoiicTBa.  Pemenue
IIOKA3aTeJIbHBIX YPAaBHEHUH.

O3HakoMJIEeHUE C NPUMEHEHHEM KOpHEH U cTenmeHed mpu
BBIYMCIICHUU CPEJHUX, JCICHUU OTPE3Ka B «30JI0TOM CEUCHHU).
Pemenue npukinagHpIX 3a/1a4 Ha CI0XKHBIE ITPOLIEHTHI

[IpeoOpa3oBanue anre-
OpamyecKux
BBIpaXKECHUU

Brimonnenue mnpeoOpa3oBaHUM — BbIpaKeHUN, NpPUMEHEHHUE
dhopmyIn, CBA3aHHBIX CO CBOMCTBAMH CTEIEHEH U Jorapu(MoB.
Onpenenenue obnactu JOMYCTUMBIX 3HAYEeHUNI
Jorapu@MUUEcKoro BbIpakeHUs. PemnieHue morapu@muueckux
YpaBHEHUMU

OCHOBBI TPUTTOHOMETPUU
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Conep:xkanme
o0y4yeHus

XapakTepUCTHKA OCHOBHBIX BH/I0B A€ATEJIbLHOCTH CTY/1€eHTOB
(Ha ypoBHe Yy4eOHBIX el CTBHI)

OCHOBHBIE TOHATUI

W3ydyeHue paiMaHHOTO METOJa MU3MEPEHMs YIJIOB BpallleHUs U
UX CBSI3U C TpaaycHoil Mepoil. M300pakeHue yrioB BpalleHus Ha
OKPYXHOCTH,  COOTHECEHME  BEJIMYMHBI  yrjga Cc  €ro
PACIIOJIOKEHUEM. dopMyIHpoBaHHUE onpeaeaeHuin
TPUTOHOMETPUUYECKUX (PYHKUIMH A YIJIOB MOBOPOTA M OCTPHIX
YyIJIIOB MOPSMOYTOJIBHOTO TPEYroJibHUKAa H OOBSICHEHHE UX
B3aMMOCBSI3U.

OCHOBHBIE
TPUTOHOMETPUUECKHUE
TOXIECTBA

[IppMeHeHnEe OCHOBHBIX TPUTOHOMETPHYECKUX TOXIECCTB IS
BBIUHUCJICHUSI 3HAYCHUH TPUTOHOMETPUUECKHX (YHKIHUU 10
OIHOU U3 HUX

[IpeobpazoBanus npo-
CTEUIINX
TPUTOHOMETPUUECKUX
BBIPQKEHU I

N3yueHne OCHOBHBIX (OPMYJ TPUTOHOMETPHUU: (HOPMYJIBI
CJIOKEHMS, YABOEHHUsI, IPeoOpa3oBaHUs CYMMBbI
TPUTOHOMETPUUYECKUX (PYHKIHI B IPOU3BEACHUE U
IIPOU3BEACHUA B CYMMY U IPUMEHEHUE IIPU BBIYUCICHUU
3HAYEHUS TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOUIEHHUS €TO.

O3HakoMJIEeHHE CO CBOWCTBAMHU CHUMMETPUHM TOYEK Ha
€AUHUYHON OKPYXKHOCTU W NMPHUMEHEHHE MX IS BBIBOJAA (HOPMYI
NIPUBECHUS

IIpocreiimue TpUroHo-
METPUYECKUE ypaBHE-
HHUS U HepaeeHcmea

Pemenne mno QopMynaM ©u TPUTOHOMETPHYECKOMY KpPYTY
MPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHECHUN.

[Ipumenenue  oOWMX  METOJOB  pEIICHUS  ypaBHEHUMU
(mpuBeneHHEe K JUHEHHOMY, KBaJpaTHOMY, METOJ DPa30oXKEHUs
Ha  MHOXHUTEIM, 3aMEHbl [EPEMEHHOW) IMpHU  pELICHUU
TPUTOHOMETPUUYECKUX ypaBHEHHI. YMEHHE OTMEuUaTb Ha Kpyre
pelIeHNs NPOCTENINNX TPUTOHOMETPUUECKUX HEPABEHCTB

Apkcunyc,
apKKOCHUHYC,
apKTaHI€HC Yuciia

O3HakoMJIEHHE C TOHSITHEM OOpPATHBIX TPUIOHOMETPHYECKHUX
GyHKIUH.

W3yueHne onpeaeneHuil apKCUHyca, apKKOCUHYCa, apKTaHTeHca
guciaa, (GOpMYyJIHpPOBaHME WX, H300paKEHWE HAa CIUHUIHOU
OKPY>KHOCTH, IPUMEHEHHUE NIPU pElICHUH YpaBHEHUH

®VYHKIUU, X CBOMCTBA U TPAOUKU

OyHKINH.
[TonsTHe o
HEIPEPBIBHOCTHU
byHKIIUH

O3HakoMmJIeHME C€ TOHATHEM MEpeMEeHHOM, mpumepaMu
3aBUCHUMOCTEN MEXy epeMEeHHBIMHU.

O3HakomyleHMe C  TOHATHEeM  rpaduka,  ompejesieHue
NPUHAJIEKHOCTH TOUKU Tpaduky QyHknuu. OnpenenaeHue Mo
dbopmyne mpocTedmed 3aBUCUMOCTH, BHJAa ee rpaduka.
Bripaxkenue no ¢popmyiie 0J1HOM epeMeHHOU yepe3 Apyrue.

O3HakomileHHE C ompejaeneHueM (QyHKUIHH, (GOpMYIUpPOBaAHHE
ero. Haxoxnenue obnactu ompeneneHus W 00JacTH 3HAUYCHUM
byHKIH

CaoiicTBa QyHKIIUH.
I'paduueckas
UHTEpIpeTanus.
IIpumepsl

(G YHKITMOHATBHBIX
3aBUCUMOCTEHN B
peasbHbIX Mpolleccax u

O3HakoMiieHHE ¢ puMepaMu (YHKIHOHAIbHBIX 3aBUCHUMOCTEH
B PEAJIbHBIX IIPOLECCAX U3 CMEKHBIX JUCIUIIINH.

O3HaKOMJIEHHE C JOKA3aTEJIbHBIMU PACCYXICHUAMH HEKOTOPBIX
CBOMCTB JIMHEHHONW M KBaJApaTMYHOW (YHKIUN, HpOBEICHHE
HCCIENIOBAaHUS  JIMHEHHOM, KyCOUHO-JTUHEWHONH,  ApoOHO-
JUHEWHON M KBaApaTUYHON (QYHKUHH, MOCTpOEHUE UX TpaUKOB.
Iloctpoenue u utenue rpadukoB ¢yHkuuili. HMcciaenoBanue
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Conep:xanne XapaKTepHCTHKA OCHOBHBIX BH/10B 1eSITEILHOCTH CTYI€HTOB
o0y4yeHus (Ha ypoBHe Yy4eOHBIX el CTBHI)
SABJICHUAX GbyHKIIUN.

CocraBieHnue BUI0B (QYHKIUN 1O JaHHOMY YCIIOBHIO, PEIICHUE
3a7a4 Ha SKCTPEMYM.
Brimonnenue npeodpazoBanuii rpaduka GyHKIIUH

Ob6paTHbie QyHKIIUU

W3yuenune nouamusa obpamnou @ynkyuu, onpeaeiacHue BUaa U
nocmpoenue epaguxa o006pamHou QYHKYUU, HAXONCOeHUe ee
obnacmu onpedenenus u obaacmu 3Havenull. llpuMeHeHUE
CBOMCTB (DYHKIMHA TPH HUCCICIOBAHMU YPAaBHCHUN U PCIICHHUH
3a1a4 Ha HSKcTpeMyM. O3HAKOMJIEHHE C TOHSITHEM CI0XHOM

byHKIIUH

CreneHHble, IOKa3a-
TeJbHBIE, JIorapudMu-
YeCKHE U TPUTOHOME-
Tpudeckrue GpyHKINH.
O6paTrHble TpUrOHOME-
Tpudeckue GpyHKIHH

Brruucnenue 3HaueHUW (QYHKIUNA 1O 3HAYCHUIO apryMeHTa.
OmnpeneneHue MoJ0KEHU TOUKH Ha rpaduKe 1o ee KoopAruHaTaM
1 HA00O0pOT.

HUcnonp3oBanue CBOWCTB (YHKIIMA JJIsI CpaBHEHHS 3HAYCHUU
CTeINeHel u JmorapupmMoB.

[Toctpoenue rpaduKkoB CTENEHHBIX U JIOrapu(pMHUUYECKUX
¢bynkuuii. Pemenne moOKa3aTeNbHBIX M JIOTAPUYMHUUECKUX
YPaBHEHUI U HEPABEHCTB 110 U3BECTHHIM AJITOPUTMAM.

O3HakoOMJIEHUE C TMOHSITUEM HENPEPHIBHOM NEpUOIUYECKON
¢byHkuu, ¢GOpMyIUpOBaHUE CBOICTB CHHycCa U KOCHHYCA,
MOCTPOCHUE UX rpauKoOB.

O3HakoMJIeHHME C TOHSTUEM TapMOHUYECKUX KojJeOaHu u
npuMepaMu  TapMOHMYECKUX  KoJieOaHMH 1y  ONHMCaHUs
po1eccoB B hU3UKE U IPYyTrUX 007acCTAX 3HAHUS.

O3HakoMJIEeHUE C TOHATHEM pPa3pbIBHOH IEpPUOIUYECKOU
¢byHk1uu, (GopMylIHpOBaHUME CBOWCTB TaHIE€HCAa U KOTaHI€HCA,
MOCTPOCHUE UX TPadUKOB.

[IpumeneHnue CcBOWCTB (YHKIUUH JJIsi CpaBHEHUs 3HA4YCHUH
TPUTOHOMETPUUECKUX (DYHKUIUN, pEUICHUS TPUTOHOMETPUUYECKUX
YpaBHEHHU. Ilocmpoenue epaguxos obpamHbix
MPULOHOMEMPULECKUX PYHKYUU U OnpedesieHue no epapuram ux
ceolicma.

Brinosnenune npeobpa3oBaHus rpa)uKoB.

HAYAJIA MATEMATUYECKOI'O AHAJIN3A

IlocaenoBaTenbHOCTHU

O3HakoMJIEHHE C NOHSATHEM YHCIOBOM IOCIEN0BATEIbHOCTH,

crnocobamu ee 3aJlaHMsl, BHIYUCICHUSIMU €€ UJICHOB.
Os3nakomienue c noHamuem npeoeia nocied08amenrbHoOCmu.

O3HaKOMJIEHHE C BBIYMCIEHUEM CYMMBbl OECKOHEYHOTO

YU CJIOBOTO psiia Ha IPUMEpPE BHIYUCICHUS CyMMbl 0ECKOHEYHO

yObIBaroeil reoMeTpUUECKON MPOrPECCUN.

Pemenne 3aga4 Ha npuMeHeHHEe (QOPMYINIBI CyMMbl 0€CKOHEYHO
yObIBaroNell reoMeTpUIECcKOi Mporpeccuu

[IpousBonHas u ee
NIPUMEHEHUE

O3HaKOMIICHUE C TTOHATHEM TTPOU3BOTHOM.

W3yuenue u  GOpMylTupOBaHHUE €€  MEXaHHYECKOTo W
TCOMCTPHUUYCCKOTO CMBICIA, HW3YUYCHUC aJITOpUTMa BBIYUCICHUA
MPOU3BOJHON Ha MpUMEpPEe BBIUMCICHHUS MTHOBEHHON CKOPOCTH U
yra0Boro Kod(duImenTa KacaTeJabHOMN.
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Conep:xkanme
o0y4yeHus

XapakTepUCTHKA OCHOBHBIX BH/I0B A€ATEJIbLHOCTH CTY/1€eHTOB
(Ha ypoBHe Yy4eOHBIX el CTBHI)

CocTaBiicHUE ypaBHEHUS KacaTeJIbHON B 0OIIEM BHUIE.

YcBoeHue MpaBUI nuddepeHupoBaHusl, TaOTUIIBI
MPOU3BOJHBIX JJEMEHTAPHBIX (OYHKIUH, TPUMEHCHHE IS
nuddepeHnupoBanuss  QYHKIMA, COCTABJICHHS  YpPaBHCHHUS
KacaTeJIbHOM.

H3ydeHne TeopeM O CBSI3U CBOWCTB (DYHKIIMHM W TIPOU3BOJHOM,
(bopMyIHpPOBKA HX.

[IpoBeneHre ¢ TMOMOMIBKO  MPOU3BOJAHOM  HCCIIEIOBAHHS
dbyHKIHH, 3a70aHHON (OpMYITOH.

YcTaHOBJICHUE CBSI3M CBOWCTB (DYHKIIMHM ¥ TPOM3BOJHOU IO HX
rpapukam.

[lpumMeHeHne  TPOWM3BOMHOW IS  pEUICHUsS  3aJa4  Ha
HaXOXJICHUE HaWOOJBIIEro, HAMMEHBIIEr0 3HAYCHUS M Ha
Hax0XJICHUE dKCTpEMyMa

[TepBooOpaznas u
WHTETpal

O3HaKOMIICHUE C TIOHSITUEM UHTETpasia U MePBOOOPa3HOM.

W3ydyeHnue mpaBuiia BBIYUCICHHS MEPBOOOPAa3HOM M TEOPEMBI
Herorona— Jleiitonuna.

Pemenue 3amay Ha cBSI3b MEPBOOOpA3HON M €€ MPOU3BOJHOM,
BBIYUCIICHHE TIEPBOOOPA3HOMN JJIsl TaHHOW (PyHKIIHH.

Pemenue 3agay Ha NpUMEHEHHE HUHTErpana JJs BbIYUCICHUS
(U3NYECKUX BEIWYUH M TUIOMAICH .

YPABHEHUMA 1 HEPABEHCTBA

VYpaBHeHHUs U
CHUCTEMBI YpaBHEHU I
HepasencrBa u
CHUCTEMBI HEPABEHCTB
C IByMs
MepEMEHHBIMHU

O3HakoMJIEeHUE C [POCTEHIIMMH CBEIEHUSIMU O KOpPHSIX
anreOpavyeckux  yYpaBHEHUH,  TMOHATUAMHM  HCCIIEeOBaHUSA
YPaBHEHHUM U CUCTEM YPaBHEHHUI.

WN3yuyeHne TeopuM paBHOCHIBHOCTH ypaBHEHMH H €€
npumeHeHusa. IloBTopeHue 3amuMcu pelIeHUs] CTaHAapTHBIX
ypaBHEHMH, mNpueMOoB NpeoOpa3oBaHUs ypaBHEHUH s
CBEJCHUS K CTaHAAPTHOMY YpaBHEHHUIO. Pemenue
palnoOHaIbHBIX, UppalnoOHaJIbHBIX, IIOKa3aTeJIbHBIX "
TPUTOHOMETPUUECKUX YPABHEHUN U CUCTEM.

Hcnonp30BaHue CBOWCTB M I'paduKoB PYHKUMH U1 pelIeHus
ypaBHeHUH. [loBTOpEeHNE OCHOBHBIX IPUEMOB PEILICHUS CUCTEM.

Pemienne ypaBHeHMH C TIpUMEHEHUEM BCEX IIPUEMOB
(pazyioxxeHuss Ha MHOXXHUTENIU, BBEIEHHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Tpa)uecKoro MeTo/1a).

Pemenue cucrem ypaBHEHUH € NIPHUMEHEHHEM pPa3IMYHBIX
cnoco6oB. O3HaKoMJeHHE ¢ OOIMMM BONPOCAMH pEUICHUS
HEPAaBEHCTB M HCIIOJb30BAaHHE CBOMCTB M IpadUKOB (PYyHKIHUH
IIpU pELICHUM HEpaBEHCTB. PenieHne HEPABEHCTB U CUCTEM
HEpPAaBEHCTB C IPUMEHEHUEM Pa3IUYHbIX CIIOCOOO0B.

IIpumeHeHne MaTeMaTUYECKMX  METOJOB  JUId  PEIICHUs
COoZepXKaTeNbHbIX 3aJady W3 pa3IN4YHbIX oOjacTedl Hayku |
NpakTUKU. VHTepnpeTupoBaHHEe  pe3ylbTaTOB C  y4ETOM
peaabHBIX OrpaHUYEHUN

BJIEMEHTBI KOMBEMHATOPUKU, TEOPUHU BEPOSITHOCTEU Y CTATUCTUKU
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Conep:xkanme
o0y4yeHus

XapakTepUCTHKA OCHOBHBIX BH/I0B A€ATEJIbLHOCTH CTY/1€eHTOB
(Ha ypoBHe Yy4eOHBIX el CTBHI)

OCHOBHBIC TTOHSATHUS
KOMOHMHATOPUKHU

W3ydyenue mpaBmia KOMOWHATOPUKA W TMPUMEHEHUE TMPH
peleHnn KOMOMHATOPHBIX 3a1a4.

Pemenne KOMOMHATOpPHBIX 3ajJady METOAOM Imiepebopa H 1O
MpaBUIy YMHOXKEHHUS.

O3HaKOMJICHHE C MOHATUAMH KOMOMHATOPUKH: pa3MEIICHUIMHU,
COYETaHUSAMHU, TNepecTaHOBKaMU U  ¢GopMyJaMH I  HUX
BeiuncieHus. OOBscCHEeHHME © TNpuMeHeHue GopMmyn Uit
BBIUUCIICHUS pPa3MEILIeHUN, MepecTaHOBOK U COYETaHUH HpHu
peluieHny 3a1ay.

O3nakomiienue c¢ OuHOMOM HpOTOHa W TpPeyroJIbHUKOM
[Tackana. Pemenune mnpakTHYECKUX 3aJad C MCHOJb30BAaHUEM
MOHSTUN U NPaBUI KOMOWHATOPUKHU

DeMEHTBI TEOPUU

N3ydyeHne Ki1acCM4YECKOTO ONpEeeHHUsI BEpOATHOCTH, CBOMCTB

BEPOATHOCTEN BEPOATHOCTHU, TEOPEMBI O CYMME BEPOSATHOCTEN.
PaccMoTpenne npuMepoB BBIYHUCIEHUS BEPOSITHOCTEN. Pemenue
3a7la4 Ha BBIYUCIICHUE BEPOSATHOCTEH COOBITUI
[Ipencrasienue O3HakoMJIEHHE C MPEICTABICHUEM YHCIOBBIX JaHHBIX U HX

JNaHHBIX (Ta0JIUIIBI,
TUarpaMMbl, rpaduKH )

XapaKTEPUCTUKAMU.
Pemienne mnpakTudyeckux 3agad Ha 00pabOTKy YHCIOBBIX
JIAHHBIX, BBIYMCIIEHUE UX XaPAKTEPUCTUK

I'EOMETPUA

[IpsiMble M IIIOCKOCTH
B IIPOCTPAHCTBE

@opMyJIHPOBKA M MPUBEACHUE JOKA3aTEIbCTB IPU3HAKOB
B3aMMHOI'0O pacmnoyIoKeHus HPAMBIX u IIJIOCKOCTEH.
Pacno3snaBaHue Ha uepTekax M MOJENSAX Pa3JIUYHBIX CIIydacB
B3aUMHOI'0O pPacIOJIOKEHUS MPSIMBIX 51 IIOCKOCTEH,
apryMEHTHUPOBAHUE CBOUX CYKICHUU.

@opMynUpOBaHUE ONPEACICHUN, TMPU3HAKOB U CBOMCTB
napajjelbHbIX U MEPHEHAUKYIAPHBIX [NIOCKOCTEH, ABYTPAaHHBIX
Y JIMHENHBIX YTJIOB.

BrinonHeHHEe MOCTPOECHUS YIIOB MEXAY NPSAMBIMH, NPSAMOU H
IUNIOCKOCTBIO,  MEXJAY  IUIOCKOCTAMH 1O  ONHMCAaHUI U
pacrno3HaBaHUE UX Ha MOJEIX.

IIpuMeHeHre NPU3HAKOB U CBOMCTB PACIIOJOKEHUS MNPSIMBIX H
IUIOCKOCTEH NPU PELICHUU 3a]a4.

N300paxeHne Ha pPUCYHKax U KOHCTPYHUPOBAHUE Ha MOJEISIX

NEPHECHAUKYIAPOB M HAKIOHHBIX K INIOCKOCTH, IPSAMBIX,
nmapajjelbHbIX  IUIOCKOCTEHW, YIJIOB  MEXAy [OpsAMOM U
MJIOCKOCTHIO U 00OCHOBAaHME MOCTPOCHUS.
Pemenue 3amad Ha BBIYMCIEHHE TEOMETPUYECKUX BEIMYHUH.
Onucel- BaHME PAacCTOSHUSA OT TOYKU A0 INIOCKOCTH, OT IPSAMOMU
J10 TIOCKOCTH, MEXY INIOCKOCTSMH, MEXKY CKPEIIUBAIOIINUMUCS
NPSMBIMH, MEXJY HPOU3BOJBHBIMH (pUTypaMH B IPOCTPAHCTBE.
@opMyJIMpPOBAHHE M  JOKA3bIBAHME OCHOBHBIX TEOpEM O
paccTOAHUAX (TEOpPEM CYIIECTBOBAHUS, CBOHCTBA).

N306paxenne Ha depTexkax U MOJENAX pPACCTOSIHUS H
000CHOBaHUE CBOUX CyxJaeHuH. OmnpeneseHHME U BBIUYHUCICHHE
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Conep:xkanme

XapaKTepHCTI/IKa OCHOBHBIX BUAOB I€ATECJIbHOCTH CTYACHTOB

o0y4yeHus (Ha ypoBHe Yy4eOHBIX el CTBHI)

pacctosHuil B mpocTpaHcTBe. llpumenenune ¢opmyn u Teopem
IIAHUMETPUU I PEIICHUS 3a7a4.

O3HakoOMJIEHUE C MOHSITUEM NapajiieIbHOr0 NPOEKTUPOBAHUS U
ero cBoiictBamu. @opmyruposanue meopemvl 0 NAOWAOU
OpPMO2OHANLHOU NPOEKYUU MHO20Y20IbHUKA.

[Ipumenenue Teopuum it OOOCHOBAHUS IOCTPOCHUH W
BBIUHUCIEHUN. APryMEHTUPOBAHUE CBOUX CYXIEHHUI O B3aUMHOM
PacrooKeHUU NPOCTPAHCTBEHHBIX QUTYD

MHororpaHHuK# Onucanue u XapaKTEepUCTUKA pPa3IUYHBIX BUJOB

MHOTI'OIPAHHUKOB, IIEPEYNCIECHUE UX 3JIEMEHTOB U CBOUCTB.

N300pakeHre MHOTOTPAaHHUKOB U BBITIOJHEHHUE MOCTPOCHUS Ha
M300paX]eHHUAX U MOJENISIX MHOTOTPAHHUKOB.

Brruncnenue JIMHEMHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(DUTypalusx, apryMEHTHPOBAaHUE CBOMX
CyXIeHui. XapakTepucTHKa W  HU300pakeHHEe  CEUYCHHS,
paseepmku MHO202PAHHUKOS, BBIUMCIICHUE mIomaaen
IIOBEPXHOCTEM.

[TocTpoenue mpocTedmnx cedeHuil Kyda, IPU3MBbI, TUPAMHUIBI.
[IpumeHeHue pakToB U CBEAEHUI U3 IJIAHUMETPUHU.

O3HakoMJIeHME C BHJaMH CHMMETpPUHl B IPOCTPAHCTBE,
dbopMynupoBaHHE OMpPEACICHHH W CBOWCTB. XapaKTEepHUCTUKA
CHUMMETPHUHU TE€JI BPALIEHUS 1 MHOTOI'PAHHUKOB.

IIpuMeHeHue CBOMCTB CHMMETPHM [P PpPEUICHUH 3aj]ad.
Hcnonb3oBanne mpuoOpPETEHHBIX 3HAHWUM [ UCCIEAOBaHUSA U
MOJIEIMPOBAHUS HECIOKHBIX 3a/1a4.

N300paxeHne OCHOBHBIX MHOTOTPAHHUKOB U BBINOJIHEHHE
PHUCYHKOB 110 YCIOBHSIM 3a7ad

Tesa U MOBEPXHOCTHU
BpallleHUSA

O3HakoMJIEHHE C BUJAMHU Tel BpaulleHus, GopMyJIHpoOBaHUE UX
OIpEJICIEHU U CBOMCTB.

®opmMyIMpOBaHUE TEOPEM O CEUYEHHUM IIapa IUIOCKOCTBIO H
IJIOCKOCTH, KacaTeJlbHOH K cdepe.

XapakTepucTHKa U U300pa’keHHe Tell BpallleHus, UX pa3BepTKH,
CEUEeHMUS.

Pemenne 3amady Ha MOCTPOEHHE CEYEHMH, BBIUMCIECHUE JUINH,
paccTossHui, yrioB, Mmiomaae. I[IpoBenenne moka3aTeabHBIX
paccyXJI€HUM NIpU pEIICHUN 3a1ad.

IIpuMeHeHue CBOWCTB CUMMETPHUH MPU PELICHUM 3a7ad Ha Teja
BpallleHHs, KOMOMHAIUIO TeJ.

N3006paxeHre OCHOBHBIX KPYIJIBIX T€J U BBIIIOJHEHUE PUCYHKA
110 YCJIOBHIO 33/1a4u

N3mepenus B
reoMeTpuu

O3HakoMJIEHHE C MOHATHSAMH MJIOIAAU U 00beMa, aKCHOMaMHU U
CBOMCTBaMH.

Pemenue 3amady Ha BBIUHMCICHUE IUIOMIANEH TIIOCKUX (QUTYp C
MpUMEHEHUEM COOTBETCTBYIOmHUX ¢GopMydl U (pakToB u3
IIaHUMEeTpuu. V3ydeHwe TeopeM O BBIUYHCICHUH OOBEMOB
MPOCTPAHCTBEHHBIX TeJ, PEIIeHNE 3a/1a4 Ha IPUMEHEeHHE POpPMYII
BBIUMCIICHUS 00beMoB. HM3yuenue GopmMyn 1Isi BBIYUCICHUS
TUIONIAIEW TOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BpalllCHUS.
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Conep:xkanme XapakTepUCTHKA OCHOBHBIX BH/I0B A€ATEJIbLHOCTH CTY/1€eHTOB
o0y4yeHus (Ha ypoBHe Yy4eOHBIX el CTBHI)

O3HakOMJIEHHE ¢ METOJOM BBIUHUCIEHHUS IUIOIIAAN TOBEPXHOCTHU
ctepsl. Pemenne 3aay Ha BBIYMCIICHUE MJIOIAAeH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

Koopnunatsl u O3HakoOMJIEHUE C TTIOHATHEM BeKTOpa. M3yueHue nekapToBoit
BEKTOPBI CHUCTEMBI KOOPJAUHAT B IIPOCTPAHCTBE, IOCTPOEHUE 110 3aJaHHBIM
KOOPAMHATAM TOYEK U IUIOCKOCTEH, HAXO0XKIEHUE KOOPAUHAT
Touek. Haxoxaenue ypaBHEHUH OKPYKHOCTH, CHEpHI,
ILIOCKOCTH. BpIunciieHne pacCTOSIHUI MEXY TOUKAMHU.

N3yuenue CBOMCTB BEKTOPHBIX BEIMYMH, IIPABUII PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IPABUI HAXOXKIACHUS
KOOpJMHAT BEKTOPA B IPOCTPAHCTBE, MPABUJI AEUCTBUHU C
BEKTOpaMU, 3aJJaHHBIMU KOOPJAWHATAMH.

[IpyuMeHeHue TEOpUM IpU pEUICHUM 3aJad Ha JCHCTBUA C
BeKTOpamu. M3ydeHue CKalsIpHOrO MPOU3BEIAECHUS BEKTOPOB,
BEKTOPHOTO YpaBHEHUs NpPAMONW M IUIOCKOCTU. IIpumeHeHne
TEOpUUM TNPpU PEIIEHUH 3aJad Ha JEUCTBUA C BEKTOpPaMH,
KOOPAMHATHBI METOJ, IPUMEHEHHE BEKTOPOB JUIS BBIYMCIECHUS
BEJIUYMH yIJIOB u pacCTOSIHUM. O3HakoMIiIeHNE c
JI0Ka3aTeJbCTBAMM  TEOPEM  CTEPEOMETPHUM O  B3aUMHOM
pacHoOJIO)KEHUN MPSAMBIX M IJIOCKOCTEH € HCIOJb30BAHUEM
BEKTOPOB

YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUE ITPOI'PAMMBI YYEBHOT'O IIPEIMETA MATEMATHKA

OcBoeHue nmporpaMMbl y4eOHOro npeaMeTa npeArnoiaraeT Haauuue yueOHoro kabuHera,
B KOTOPOM MMEETCS BO3MOXHOCTh 00€CneunTh 00ydaromuMcsi cBOOOHBIN nocTyn B MHTEpHET
BO BpeMsl y4eOHOT0 3aHATHS U MIEpHO/] BHEYUEOHOM NesTeTbHOCTH.

[Tomemenne  kaOuHEeTa  JNODKHO  YAOBIETBOPATH  TpeOoBanusMm  CaHUTapHO-
snuaeMuoiIorudeckux npasuia U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHaIEHO
TUIIOBBIM O00OpY/IOBAaHUEM, YKa3aHHBIM B HACTOSIIIMX TPEOOBAaHUSAX, B TOM YHUCIE CHELHATIU3U-
poBaHHOW y4yeOHOH MeOenbl0 M CpeACTBAaMU OOYYEHHUs, JOCTAaTOYHBIMU JJIsl BBIMOJHEHUS
TpeOOBaHUM K YPOBHIO IOJArOTOBKH O0YUYaOIUXCS.

B kabunere NOMKHO OBITH MYyJIbTHUMEIUIHOE 000pYHOBaHME, MOCPEICTBOM KOTOPOTO
Y4aCTHUKHM 00pa30BaTeIbHOrO Mpolecca MOTYT MPOCMaTpUBaTh BU3yalbHYIO MH(GOpPMAIUIO 10
MaTeMaTHKe, CO3aBaTh NIPE3CHTALNN, BUACOMATEPUAIIbl, HHBIE IOKYMEHTBHI.

B coctaB yueOHO-METOIUYECKOTO U MaTEpPUAIbHO-TEXHUYECKOr0 00ecreueHus nporpam-
MBI yyeOHOro nmpeamera «MaTemMaTuka» BXOJAT:

*  MHOrO(YHKIIMOHATbHBIA KOMILIEKC MPENoJaBaTeNs;

*  HarJsigHbIC MTOCOOUS (KOMIUIEKTHI Y4€OHBIX TaOuIl, TUIAKATOB, TOPTPETOB BBIAIO0-
IIUXCS YYEHBIX-MaTEeMAaTUKOB U Jp.);

*  nHPOPMAIMOHHO-KOMMYHUKATHBHBIC CPEJICTBA;

*  DKPaHHO-3BYKOBBIE MOCOOUS;

*  KOMIUIEKT TEXHHUYECKOU JOKYMEHTAIIMH, B TOM YHCJIe MaclopTa Ha Cpe/ICTBA
o0yueHHs, THCTPYKITUH 110 UX UCIOJB30BAHUIO U TEXHUKE 0€30MacHOCTH;

*  OubnuoreyHsIdt HOHI.
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B 6ubGmuoreunsiii GoHI BXOAAT YUeOHHMKH, ydeOHO-MeToaudeckue KoMiuiekTol (YMK),
o0ecrieunBamIINe OCBOCHHE Yy4eOHOro mnpenMera «MareMaTuka», PEKOMEHIOBAHHbBIC WIIH
JOMYIICHHBIC JUISI HCIIOJNB30BAaHMS B TPO(PECCHOHATBHBIX 00pa30BaTENbHBIX OpPTaHU3AIMSIX,
peam3yronmx 00pa3oBaTeNbHYIO IMPOTrPaMMYy CpEIHEro oO0mero o0pa3oBaHUS B Mpelenax
ocBoerust OITOIT CITO na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMS.
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— bammakos M. Maremaruka. Kuura pnga mnpenojaBaTened: METOAUYECKOE
nocobue mrs HIIO, CITO/ M. U. bammakoB. — M.: U3natenbckuil neHTp «AKaneMusy,
2019. - 224 c.
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KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

KouTtponb u omeHka pe3yabTaTOB OCBOCHHUSA Y4YEOHOro TMpeAMeTa OCYIIECTBISETCS
mpernojaBaTesieM B IMpOLEecce MPOBEACHUS MPAKTUUECKUX 3aHITHH, BBITOJHEHUS 00Y4arOIIUMUCS
WHIUBUYAJIbHBIX 3aJlaHUi, UCCIeA0BaHUM. KOHTPOIb OCYIIECTBISETCS HA OCHOBE PEUTHHTA, T.€.
WHIUBUAYAIBHOTO YHCIOBOTO TIOKA3aTesl WMHTErPaIbHOW OIEHKH YYEeOHBIX JOCTHIKCHHUU
oOyuarolerocsi, 00pa3yeMoro myTeM CIOXEHHs] PEHTHHIOBBIX OaJlsIOB, MOJYYEHHBIX B pe3ysibTaTe

OIICHKH OT/CJIbHBIX YUCOHBIX JICHCTBUH.

Pe3yabTaThl 00yueHus ®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
( ocBOEHHbIE YMEHMSI, 0CBOCHHbIE 3HAHUS) pe3yJbTaToB 00y4eHu st
YMEHUA

BBINOJIHATh ~ apU(PMETUYCCKHE JCUCTBUS  HAJ
qUCllaMd, coO4YeTas yCTHbIE W THUChMCHHBIC
MPUEMBI;, HAXOJIUTh MPHUOJMKCHHBIC 3HAYCHUS | 3aIlUTa WH/IUBUYaJIbHBIX
BEJTMYUH u MOTPEITHOCTH BBIUMCJICHUM | MPAKTUYECKUX  3aJaHui
(abconroTHass W OTHOCUTEJbHAs); CpPaBHHUBATh
YHCIIOBBIC BEIPAKCHUS

HAXOJUTh 3HAYEHUS KOPHS, CTENEHH, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUH Ha OCHOBE
OTpeAeNieHUs, HCIONB3Yys MPU HEOOXOAUMOCTH | pEKOHCTPYKTUBHO — BapUaTUBHAS
WHCTPYMEHTAJIbHbIE  CPEJCTBA;  IOJb30BaThCS | MHAMBUAYaAJIbHAs CaMOCTOsATENbHAs paboTa
NpUOTIHKEHHON  OIEHKOM TMpH  MPaKTHYECKUX

pacuerax
BBIITOJIHATh npeoOpa3oBaHus BBIPAKECHMIA,
npuMeHsist (GopMyJibl, CBSI3aHHBIE CO CBOMCTBaMU | 3alluTa WHJVBUYaJIbHBIX

CTereHel, Jorapu(MoB, TPUTOHOMETPUUECKUX | MPAKTHUECKUX  3aJlaHUH
byHKIUH

BBIUUCIIATh 3HAUeHHE (YHKIUU TO 33JaHHOMY
3HAUEHUIO apryMEeHTa IpPU Pa3IMYHbIX CHOCO0ax | TECTUPOBAHHE
3aanus QYHKIIUU

HUCIIOJb30BaTh IMMOHATHC (bYHKI_II/II/I AJI1 OITMCAHUA U | IIPAKTHYCCKAA pa60Ta Ha MOJCINPOBAHUEC U
aHaJIN3a 3aBUCHUMOCTEH BEIIMIUH pPEeICHUE 3a1a4

OIIPCACIIATH OCHOBHBIC CBOMCTBa YHCIOBBIX

o KOMMEHTUPOBaHHBIH (HPOHTAIBHBIN OIPOC
(GYHKIMHI, HIUTIOCTPUPOBATh UX Ha rpaduKax

CTPOUTh  TpapUKH  M3YYEHHBIX  (YHKUUI,
WUIIOCTPUPOBAaTh 1O rpaduky  cBOMCTBa | TBOpueckas rpaduyeckas pabora
3JIEMEHTApHBIX (QYHKIUH

3amuTa HHIAWBHUAYAJIbHBIX

HaXoauTh IMMPOU3BOJHBIC DJICMCHTAPHBIX KITAi o
a P a1 P q)yH I MPAKTUYCCKUX 3aJaHN

HCIIOJIB30BaTh MMPOU3BOAHYIO JJIA HU3YUCHUA

. . TBOpUecKas rpapuyeckas pabora
CBOUCTB (YHKIMH U NOCTPOCHUS IpaUKOB
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MPUMEHATh  NPOU3BOJHYIO I  INPOBEICHUSA
MPUOMKCHHBIX BBIYHCICHHUM, pemaTh 3a7add
MPUKIAJHOTO  XapakTepa Ha  HAaxO0XJICHHE

HaMOOJIBIIEr0 1 HAUMEHBIIICTO 3HAYCHHUS

MOHHUTOPHHT BHITIOJTHCHUS
WHIIMBUIYAIBHBIX TPOCKTHBIX 3aaHUN

BBIYUCIIATH B HpOCTGfIH.IHX ClIy4dadx Iuiomain

3amuTa WHINBUTYaTbHBIX
00BbEMBbI C HCHOJB30BAHHUEM  ONPEAEIICHHOTO .
OPAaKTUYECKUX  3a/aHui
UHTErpana
peuarhb paloHasbHbIE, MOKa3aTeabHbIE,
jJorapuMuueckue, TPUTOHOMETPHUUECKUE
o 3aIuTa WHAUBUAYaIbHbBIX
ypaBHEHUs, CBOJSUIMECS K JIMHEHMHBIM U .
MPaKTUYECKUX  3aJaHUi

KBaApaTHBIM, a TaK)XKXE aHAJIOTMYHBIC HEPABCHCTBA
N CUCTCMBI

UCIOJIb30BaTh TpaUYecKHii METOJ peIleHUs
YPaBHEHUU U HEPABEHCTB

rpaduyecKuil JUKTaAHT

n3o0pakaTh ~Ha  KOOPJAMHATHOW  IJIOCKOCTH
peuieHusl ypaBHEHMI, HEPAaBEHCTB U CHUCTEM C
JBYMS HEU3BECTHBIMU

4aCTUYHO — MOMCKOBas paboTa B rpynmnax

COCTaBJISITh U pelllaTh YPaBHEHUS U HEPABEHCTBA,
CBSI3bIBAIOIIME  HEU3BECTHbIE  BEJIMYMHBI B
TEKCTOBBIX (B TOM YMCJIE MPUKIIAJAHBIX) 3a]ja4ax

IMPpaKTUYCCKasa pa60Ta Ha MOJCIIMPOBAHUC U
pPEeICHUC 3a1a4

pemars IpocTeiine KOMOMHATOpHbIE 3ajauu

METOZIOM Tiepedopa, a TaKKe C HCIOJIb30BAHUEM | TECTUPOBAHHE

M3BECTHBIX (hopMyI

BBIUUCIIATh B MPOCTEHIIMX CIydasxX BEPOSITHOCTH | 3alllUTa WHIMBH/yaTbHBIX
COOBITHII Ha OCHOBE MOJICUETA YHCIIa HCXO0B NPaKTHYECKUX  3aJaHui

pacmo3HaBaTh ~Ha  YepPTekKax M MOJEISIX

MPOCTPAHCTBEHHBIC bopmsr; COOTHOCHTB | PEKOHCTPYKTHBHO - BapHaTUBHAs
TpeXMepHbIe O0BEKTBI € HMX ONHCAHHUSIMH, | HHAWBUIYyaIbHAS CAMOCTOSTEIbHAs paboTa
M300paKEeHUSIMU

ONMCHIBAaTh B3aMHOE pPACIOJIOXKEHUE MNPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

Oecena

AHAJIM3UPOBATH B HpOCTef/'IHII/IX clIydadx B3aUMHOC
PAaCIIOJIOKCHHUEC 00BEKTOB B IMPOCTPAHCTBC

KOMMEHTUPOBaHHBIN (PPOHTATIBHBIN OMPOC

I/I306pa)I(aTb OCHOBHBIC MHOT'OTpaHHUKHA u
KPYTJIBIC TCJIa; BBIIOJIHATE YCPTECKU 11O YCIOBUAM
3aJda4

TBOpUecKas rpapuyeckas pabora

pemars UIAHUMETPUYECKHEe U MpOoCTeHIme

CTCPCOMCTPHICCKUC 3aaauu Ha HAaXO0XICHHUC | 3alluUTa HHIAWBHUAYAJIbHBIX
T€OMETPUUYECKUX  BENWYMH  (IUIMH,  YIJIOB, | MPAaKTHYECKUX  3aJlaHui

omajei, o0beMoB)

WCIOJIb30BaTh MPHU PEHICHUH CTEPEOMETPHUECKUX | MOHHUTOPHHT BBITTOJTHCHUS

3aaa4 IJIaHUMETPUUCCKHUE q)aKTI)I U METObI

VHIUBUIyaIbHBIX 3aJJaHUI

MPOBOJIUTH JI0KA3aTEJIbHBIE PACCYKICHUS B XOJI€
perieHus 3aaaq

KOJUIEKTUBHBIA YCTHBIA OIIPOC
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3HAHUA

3HaYECHUE MaTeMaTHUeCKOM HAayKu JIs1 PCIICHUA
3a1a4, BOSHUKAIMUX B TCOPHUU U ITPAKTUKE

KOMMEHTHPOBAaHHBIN ()POHTATBHBIN OMPOC

UPOTY U B TO XK€ BpeMs OIPAHUYECHHOCTb
IIPUMEHEHHs MaTEMaTUYECKUX METOJOB K aHAIU3Y
U HCCIENOBAaHUIO IPOLECCOB U SBICHUU B
IpUpoJe U 00IIeCTBE

MOHHUTOPHUHT BBITIOJTHEHUS
UH/IMBUAYAJIBHBIX HCCIIEI0BATENbCKUX
IIPOEKTOB

3HAUEHUE MPAKTUKU U BOIPOCOB, BO3HUKAIOLIUX B
camMoi MaremaTuke g (QOpMHpOBaHUS U
pa3BUTHS MAaTEMaTUYECKOW HayKd; HCTOPHIO
pa3BUTHUS MOHSTUSA quca, CO3/1aHUA
MaTEMaTHUYECKOro0 aHallu3a, BO3HUKHOBEHMS U
pa3BUTHS TEOMETPHUH

OIICHKA COJCPKAHUS T€3UC — KOHCTICKTOB
Oecena

YHUBEPCAIBHBIM  XapakTep 3aKOHOB  JIOTUKH
MaTeMaTHYECKHX paccyXIeHUH, ux
MPUMEHUMOCTh BO BCEX O0JIACTAX YelOBEYECKOU
JIeSITENIbHOCTH

CMOTp — KOHKYpC pedepaToB BUKTOPHUHA

BEPOSITHOCTHBIN XapakKTep Pa3jIMYHBIX MPOIECCOB
OKPYKAaIOIIEro MHUpPa

TCCTUPOBAHUC

IIpoMexyTOUHBII KOHTPOJIb B (OpME IK3aMEHA.
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