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TIOSACHUTEJIbBHAA 3ATTNCKA

[Tporpamma o01Ie00pa3oBaTebHON Yy4eOHOH MUCHUILIMHBI «MareMaThKa» MpeaHa3Ha4deHa ISl M3y4eHHs
MatemaTuku B [ BIIOY PX ITY-18, peanusytomux 00pa3oBaTeNbHYIO MPOrpaMMy CpEIHEro o01ero 00pa3oBaHus
B Tpelenax OCBOCHHs OCHOBHOH MpodeccroHabHOi oOpazoBaTensHOi mporpamMmbl CIIO Ha 6a3e 0CHOBHOTO
0011ero 00pa3oBaHus MPHU MOJArOTOBKE KBATU(PHUIIMPOBAHHBIX PA0OUMX, CITYKAIIHX.
[Iporpamma paspaborana Ha ocHoBe TpeboaHuii ®I'OC cpennero obmero oOpa3oBaHMs], MPEIBSIBIIEMBIX K
CTPYKTYpE, COICPKAHUIO U pe3yJibTaTaM OCBOCHHUS yUeOHOHM JUCIUIUIMHBI «MaTeMaTHKa», B COOTBETCTBUU C
PekoMeHmanusiMi MO0 OpraHU3alUK TOJYYCHUS CPEAHEro oOmero oOpa3oBaHUS B Mpeneiax OCBOCHUS
00pa30BaTENbHBIX MPOrpaMM CpPEAHEro MpoeCCHOHAIBHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
o0pa3oBaHUs C ydYeToM TpeOoBaHHMH (heAepalIbHBIX T'OCYIAapPCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB U
noy4aeMon npogecchu cpeaHero npodeccnoHanrbsHOro oopaszoBanus (mucbMo JlenapraMmenTa rocyapCcTBeHHOI
MOJUTHKH B chepe moAroToBkH pabounx kaapos u 1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

Conep:kaHue nporpamMmbl «MaTeMaTHKa» HAIPaBICHO Ha TOCTHIKEHUE CISMYIONINX IeJIei:
* obecnieyeHre C(HOPMHPOBAHHOCTH TMPEICTABICHUI O COIHANBHBIX, KyJbTYPHBIX M HCTOPHUYECKUX (haKTOpax
CTAaHOBJICHUA MAaTCMAaTHKU,
* obecrieueHre c(hOPMUPOBAHHOCTH JIOTHIECKOT'0, AITOPUTMHUYECKOTO U MATEMAaTHIECKOI'O MBIIIIICHUS;
* obecrieueHre chOPMUPOBAHHOCTH YMEHHI MPUMEHSITh IMOMyYeHHbIC 3HAHUS MIPH PEIICHUH PAa3JINYHBIX 3a]1a4;
* obecnieueHue c(HOPMUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHKE KaK YacTH OOIIEYeTIOBEUYECKOW KYIbTYpHI,
YHUBCPCAJIIbHOM A3BIKC HaAYKH, ITO3BOJIAIOIIEM OIMUCBIBATE U N3YUaTh PCAJIbHBIC IIPOLICCCHI U ABJICHUA.
B mporpamMmy BKITIOYEHO cojepKaHHe, HalpaBlieHHOe Ha (POpMHUpPOBaHWE Y CTYAEGHTOB KOMIIETEHITHM,
HeoOXomauMbIX sl kadecTBeHHOro ocoeHuss OITOIT CIIO na 6a3e OCHOBHOro 00IIEro oOpa3oBaHHUS C
MOJy4YEeHUEM CpeJHero oO0Imero oOpa3oBaHWs; NPOrpaMMbl TOATOTOBKH KBATU(PHUIMPOBAHHBIX pPaboOdMX,
cyxanmwmx (IITIKPC).
[IporpaMMa MOXET HCIOJNB30BATBCS JPYrHMU TMPOPECCHOHAILHBIMU 00pa30BaTEILHBIMU  OPTraHU3ANUSMH,
peanu3yonuMi 00pa3oBaTeIbHYI0 IPOrpaMMy CpeIHero odIero o0pa3oBaHusl B Ipeleliax OCBOSHHsI OCHOBHON
OIIOII CIIO na 6a3e ocHoBHOTr0 0011Ier0 0Opazoanus (ITIIKPC).

OBILASI XAPAKTEPUCTUKA YUEBHOU JIUCIAITJIMHBI «Maremaruka ».

B I'BIIOY PX IIV-18, peamusyromas o0pa3oBaTebHYI0 IPOrpaMMy CpPEIHETO O0OIero oOpa3oBaHUS B
npenenax ocsoenus [ITIKPC CITO Ha 6a3e 0CHOBHOI'O 00IIero 00pa3oBaHus, H3yUYCHHUE MaTEMaTHKU HMEET CBOM
0COOEHHOCTH B 3aBUCUMOCTH OT HPOQUII PO eCcCHOHATBHOT0 00pa30BaHMsL.
OOmue 1eny U3y4eHHus MAaTEMATHKH TPAJIUIIMOHHO Peau3yIOTCs B YeThIPEX HAMPABICHUSX:
1) obmree mpencraBieHNe 00 UACIX U METOIaX MAaTEMATHKH;
2) UHTEIIEKTyaIbHOE Pa3BUTHE;
3) oBnazeHne HEOOXOMUMBIMIA KOHKPETHBIMH 3HAHUSMHI M YMEHUSMU;
4) BoCIIUTATEIHFHOE BO3ICHCTBHE.
JIsl TEXHUYECKOTO, COIHABHO-3KOHOMUYIECKOro Tpoduiieii mpodeccnoHaaIpHOro 00pa3oBaHus BBHIOOP IIenei
CMelaercss B MparMaTHYecKOM HalpaBlieHWH, MPETyCMATPUBAIONIEM YCHWJICHHE M PACHIMpPEHUE MPUKIATHOTO
XapakTepa HW3YyYCHHsS MATEMAaTHKH, NPEUMYIIECTBEHHON OpUCHTAIlMd HA  AJITOPHUTMHYCCKUN  CTHIIb
MMO3HaBaTeNIbHON NedaTenbHOCTH. V3yueHwme MaremMaTWky Kak MpoduiIbHON 00meo0pa3oBaTenbHON ydeOHOM
JICIIMTLUTIHBI, YAUTHIBAIOMIEH crienn(rKy ocBanBaeMbIx obydarommumucs npodeccuit CI10, obecieunBaercs:
* BEIOOPOM pa3IMYHBIX TOAXO/0B K BBEICHUIO OCHOBHBIX MOHSTHIA;
* (opMupoBaHUEM cHCTEMBI YYEeOHBIX 3aJaHuil, oOecriednBaroNX 3PPEKTHBHOE OCYIIECTBICHUE BBHIOPAHHBIX
IIENIEBBIX YCTAHOBOK;
* o0OraimeHrneM CIeKTpa CTUIIeH YUeOHOW JEATENLHOCTH 32 CUET COMIACOBAHUS C BEAYIIUMH JIEATEbHOCTHBIMU
XapakTepuCTUKaMH BhIOpaHHOM npodeccuu.
[podumbHast cOCTaBIAIOMAsA OTPAXKACTCS B TPEOOBAHUAX K MOJATOTOBKE 00YJAFONIMXCS B YACTH:
* o0mIell CUCTEMBI 3HAHUI: CONEpKATENbHbIC MPUMEPHI MCIOJIb30BAHMS MATEMATHUECKHX HICH U METOJIOB B
MpodeCcCHOHANTBHON JeATETbHOCTH;
* YMEHUI1: pa3inune B ypOBHE TPEOOBAHUIT K CIIOMKHOCTH TPUMEHSIEMBIX aJlTOPUTMOB;
* TNPAKTHYECKOrO HCIOJB30BAHUS MPUOOPETCHHBIX 3HAHMHA W YMEHWH: WHIMBHYAJIBHOrO y4eOHOrO OMbITAa B
MOCTPOEHUH MaTEeMAaTHUYECKHX MOJIENEH, BHIIIOTHEHUH HCCIIE0BATEIbCKUX MPOEKTOB.
Conepkanue y4eOHON AMCIUILUIMHBI pa3paboTaHO B COOTBETCTBUHU C OCHOBHBIMHU COJEP)KATENbHBIMHU JIMHUSMHU
00y4eHUs] MaTeMaTHKe:

e ayjreOpanyeckasl JIMHUS, BKIIOYAIOIAS CHCTEMaTH3AlMI0 CBEJCHWH O 4YHCIax; M3ydyeHHWE HOBBIX U
000011IeHNe paHee U3YYEHHBIX omepauuil (BO3BeIeHHE B CTENEHb, M3BJICUCHHE KOPHS, JIOrapU(pMHUPOBAHHUE,
CHHYC, KOCHHYC, TAaHT€HC, KOTAaHI€HC M 0OpaTHBIE K HUM); N3yYEHUE HOBBIX BUAOB YHCIOBBIX BBIPKEHUH U



(dopMyI; COBEpIIEHCTBOBAHME NPAKTHYECKUX HABBIKOB M BBIUMCIHTEILHONW KYNbTYpHI, pacUIMpeHUE U
COBEPIICHCTBOBAHHUE aJredpanyeckoro anmnapara, cOpMHUPOBAHHOTO B OCHOBHOM IIKOJIE, M €ro MpUMEHECHHE
K PEIICHUIO MaTeMaTHYECKIX U MPUKIIAJHBIX 3a1a4;
* TEOpeTHKO-(PYHKIMOHATBHAS JIMHUS, BKIIOYAIOIAs CHCTEMAaTU3allMI0 U PAaCUIMPEHUE CBEACHUH O (DYHKUIHAX,
COBEPIICHCTBOBAaHUE Ipad)MuecKuX YMEHUH; 3HAKOMCTBO C OCHOBHBIMHU HJIEIMH U METOJaMH MaTeMaTHYeCKOTO
aHanmm3a B oObeMe, TO3BOJISIONIEM HCCIEAOBaTh OJJIEMEHTapHble (QYHKOMH W pelaTh MPOCTEHIINe
reoMeTpuieckre, pu3ndeckue u Apyrue NpuKiIaTHble 3a1a4u;
¢ JIMHUA ypaBHeHI/Ifl U HCPABCHCTB, OCHOBAHHAasA Ha IOCTPOCHHHU U HUCCICAOBAHUHN MATCMATUYCCKHUX MOI[CJICI\/'I,
nepecekammasicss ¢ anreOpanvdeckodl W TEOPeTHKO-(YHKIMOHANBHOW JHMHUSMH M BKIIOYAIOUIas Pa3BUTHE U
COBEpIICHCTBOBAHUE TEXHUKU alreOpanueckux NpeoOpa3oBaHUil /jsl pelleHus: ypaBHEHHWH, HEpaBEHCTB U
cucreM; (OPMHUPOBAHHE CIOCOOHOCTH CTPOUTH W HCCIENOBATh MPOCTEHIINE MaTeMaTWdecKue MOAENTH MNpu
PCHICHNH IMMPUKIAJHBIX 3a/a4, 3a1a4 U3 CMCKHBIX U CTICHHUAJIbHBIX JUCHUILINH,
¢ r€OMETpHUYICCKas JIMHUA, BKIIIOYAroNiass HArjagdAHbIC NPCACTABICHUA O NPOCTPAHCTBEHHBIX (1)I/Il"yan " U3YyUCHUC
WX CBOMCTB, (OpPMHUpOBAHME W Pa3BUTUE MPOCTPAHCTBEHHOTO BOOOpPAKEHUS, pa3BUTHE CIOCOOOB
TCOMETPHUICCKUX H3MepeHHI71, KOOPJAUHATHOI'O MW BEKTOPHOI'O MCTOAOB [JId PCIICHUA MATEMATUYCCKUX H
MPUKIAIHBIX 3a]a4;
* CTOXacTUYecKasl IMHM, OCHOBaHHAsI Ha Pa3BUTUH KOMOWHATOPHBIX YMEHHH, MTPEACTABICHUA O BEPOSTHOCTHO-
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX OKPY)KAOIIEro MHUpA.
Pa3pmenbl (TeMbl), BKIFOUCHHBIC B COACPIKAHUE YUCOHOH JMCIMILIMHBI, SBJSIOTCS OOIIMMU JUIS BCEX HpoQuiiei
poh)eCCHOHAIBHOr0 00pa3oBaHus U IPU BCEX 00beMax y4eOHOro BPEMEHH HE3aBHCHMO OT TOTO, SIBJSCTCS JIU
yuebHas nucnuiumHa «MaTemaTikay 6a30Bol Wil MpoQITHHOM.
B Temarudyeckmx IUIaHAX TMpOrpaMMbl YUYeOHBIH MaTepwan TpEACTaBlieH B QopMe depeqyrolerocs
pa3BepTHIBAHMS OCHOBHBIX COJIEPIKATENBHBIX JIMHHUHN (a1re0panveckoil, TeopeTHKO-(yHKIIMOHATBHOM, ypaBHEHUI
W HEpPaBEHCTB, T€OMETPUYECKOM, CTOXAaCTHUYECKOH), YTO MO3BONSET THOKO HCIIONb30BATh UX PACIOIOKEHHE H
B3aMMOCBSI3b, COCTABIIATh paOOUNii KaICHIAPHBIN IUIaH, [T0-Pa3HOMY Yepeysl yaeOHbIe TeMBI (TJ1aBbl yUeOHMKA),
yuutbiBas npodwinb npodeccronanbHoro obpaszoBaHus, crenuduky ocBamBaemoid mnpodeccun CIIO wmm
cnennansHocTH CIIO, riryOnHy M3ydeHus: MaTepraia, ypoBeHb IIOATOTOBKHU CTYAEHTOB IO MPEIMETY.

Nzydenune o0I11e00pa3oBaTeIbHON yUeOHON TUCHMILIHHBI «MaTeMaTHKay 3aBepIlacTcs MOABEICHHEM UTOIOB B
(dhopme sK3aMeHa B paMKax MPOMEKYTOYHOW aTTeCTaIliH CTYIEHTOB B Tpoilecce ocBoeHus ocHoBHou OITOIT
CIIO ¢ momyuernem cpeanero oodmiero oopazoanus (IITIKPC).

B paznene nporpammer «Cozeprkanne y4eOHOW MUCIUIUIMHBDY KypCHBOM BBIIENEH MaTepuaj, KOTOpbIH Mpu

M3y4eHNN MaTeMaTHKH Kak 0a30BOH, TaK U MPOQPIIIbHON YIeOHOH AUCIUTUIMHBL, KOHTPOJIIO HE MOISKHUT.
MECTO YYEBHOU JUCLIMITJIMHBI B YUEEHOM ITJIAHE

B I'BIIOY PX I1Y-18, peanu3ytomias 00pa3oBaTelbHYIO IPOrpaMMy CperHero o0miero oopa3oBaHus B Mpenenax

ocsoerns OIIOII CIIO na 6a3ze ocHOBHOro oOmiero obOpa3oBaHHs, y4eOHas mucHUILUMHA «MaTeMaTHukay

n3ydaercss B oOmieoOpaszoBatensHOM 1wKie yueOHoro twrana OIIOII CIIO na 6a3e ocHOBHOro 00Iero

o0pa3oBaHUs ¢ IOIydeHneM cpennero odmero oopazosanus (IIITKPC).

B yuebHOoM t1utane — yueOHas gucumininHa «MaTeMaThKa» BXOTUT B COCTaB OOmUX 00IIe00pa3oBaTeNbHbBIX

Y9eOHBIX AWCIUIUINH, (OPMHPYEMBIX M3 00S3aTeNbHBIX MpeaMerHeix obmacteit @I'OC cpemHero obmiero

obpazoBanus, A npodeccuit CI1O cooTBercTBYOMEro NpoQuiis mpohecCHoHAIBHOTO 00pa3oBaHMsL.

PE3VJIBTATBI OCBOEHUS YUEBHOM JUCLIUIIMHbBI
OcBoeHue copepkaHusi yueOHOW IucuMIUIMHBL «MaTemaTuka» oOecreyrBaeT JOCTH)KEHHE CTYIOCHTaMHU
CIICAYIOLX Pe3yAbmamos.
* IUYHOCHHBIX.
—— c¢OpPMUPOBAHHOCTb MPEACTABICHUH O MaTeMaTHKe KaK YHUBEPCAJbHOM S3bIKE HAyKH, CPEICTBE
MOJETTMPOBAHHS SIBICHUH U MIPOLIECCOB, UASSIX M METOAAX MaTEeMAaTHKH;
—— [IOHWMaHNE 3HAYUMOCTH MaTEMaTHUKHU JJIs1 HAyYHO-TEXHUYECKOr 0 mporpecca, CopMUPOBAHHOCTb OTHOLLICHUS
K MaTeMaTHKe KaK K YaCTH OOIIEUENOBEUYECKON KyIbTyphl Yepe3 3HAKOMCTBO C UCTOPHEN pa3BUTHS MaTEMaTHKH,
IBOJIIONMEN MaTeMaTHUECKUX HIIEH;
—— pas3BUTHE JIOTHYECKOI'O MBIIIICHUS, NPOCTPAHCTBEHHOIO BOOOPa)KEHMS, AJITOPUTMHUYECKOH KYJIbTYPHI,
KPUTUYHOCTH MBILIUICHUSI Ha YPOBHE, HEOOXOAMMOM Uil Oyayiied npodecCHOHaIbHOM IeSTENbHOCTH, VIS
MPOIOIHKEHHs 00pa30BaHUs U caM0o00pa3oBaHMs;
—— OBJaJCHHE MaTeMAaTUYeCKUMH 3HAHUSMH U YMEHHSIMH, HEOOXOIMMBIMH B ITOBCEIHEBHOH >KU3HH, IJIS
OCBOCHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX IUCHUUILUIMH W JUCHUIUIMH NPO(ECCHOHATIBHOTO ILMKIA, IS
noay4eHust oOpa3oBaHus B 00JIACTSIX, HE TPEOYIOMINX YTIyOJIeHHOH MaTeMaTu4ecKOi MOArOTOBKH;



—— TOTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUH BCEW KHU3HU;
CO3HATENbHOE OTHOLIEHHE K HEMpepbIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHOH MPOQecCHOHAIBHOH |
00ILIeCTBEHHOH ESITEIBHOCTH;

—— FOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPYECKOH U OTBETCTBEHHON AEATEHLHOCTH;

—— TOTOBHOCTH K KOJUIEKTHBHOH padoTe, COTPYAHUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTENbHON, OOLIECTBEHHO
MOJIE3HOM, yueOHO-HCCIIeI0BaTENbCKON, MPOSKTHON U APYTHX BUIAX ACSTEIBHOCTH;

—— OTHOWIEHHE K Tpo(eCCHOHATBHON MAEITENBHOCTH KaK BO3MOXXHOCTH YYacTHsS B PEIICHUH JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0JIeM;

* Memanpeomemnpix:

—— YMEHHE CaMOCTOSTEIbHO ONPEACISITh LEIW JeATEIbHOCTH U COCTAaBJATh IUIAHBI JESTENBbHOCTH;
CaMOCTOSATEIILHO OCYIIECTBIISAT, KOHTPOJIMPOBATH W KOPPEKTHUPOBATH JEATENLHOCTb, HCIONB30BaTh BCE
BO3MOXKHBIE PECYpPCHI ISl JOCTH)KEHHsSI TIOCTABJICHHBIX LENeH M peanu3aliy IJIAHOB JeATENbHOCTH; BBIOMPAThH
YCIICIIHBIC CTPATErMH B PA3JIUYHBIX CUTYAIIHSIX;

—— yMCEHHUE MPOAYKTHUBHO OOIIATHCS W B3aUMOJEHCTBOBATH B MPOIIECCE COBMECTHOM JIEATEIbHOCTH, YIUTHIBAThH
MO3HIIMU JIPYTUX YYACTHUKOB JEATENBHOCTH, 3P PEKTUBHO pa3peniath KOH(IUKTEI,

—— BIIaJICHHE HAaBBIKAMH MMO3HABATEILHON, YIEOHO-HCCIIEAOBATENBCKOM H MTPOEKTHOM JIESITENBHOCTH, HaBBIKAMH
paspenieHusi TpoOJieM; CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOWCKY METOJIOB peIIeHHs
MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO Pa3InYHbIX METOJIOB TIO3HAHMS,;

—— TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSITENIFHON HMH(OPMAIMOHHO-TT03HABATENILHON EATEIBHOCTH, BKITIOYAS
YMEHHE OPUEHTHPOBATHCS B Pa3IMYHBIX HCTOUHUKAX MH(OPMAIIUH, KPUTHUECKH OLICHUBATh M HHTEPIIPETHPOBATH
WH(POPMAITUIO, TTOTYIaEMYIO U3 Pa3INnYHBIX HCTOYHHKOB;

—— BIQJICHHE S3bIKOBBIMH CpEIICTBAMH: YMEHHE SICHO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOUKY 3pEHHS,
WCIOJIb30BaTh aJICKBaTHBIE SI3BIKOBBIE CPEJICTBA;

—— BIIaJICHHC HABbIKAMHU MIO3HABATEIBHOW pedIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JISHCTBUI U MBICIUTEIBHBIX
MPOIIECCOB, X PE3yJbTATOB U OCHOBAaHWIL, IPaHUIl CBOETO 3HAHUS M HE3HAHWSI, HOBBIX IMO3HABATENHHBIX 33734 U
CPEJICTB JUTS UX JJOCTUKCHUS;

—— IIEJIEyCTPEMIICHHOCTh B TOMCKAaX W TPUHSATHW PENICHUH, COOOpa3UTENbHOCTh W HHTYWIWS, Pa3BUTOCTh
MIPOCTPAHCTBEHHBIX MPEJCTABIEHUI; CIIOCOOHOCTh BOCIIPHHUMATH KPAacoTy U TAPMOHHIO MUPA;

* NPEOMEMHbBIX

— c(hOpMUPOBAHHOCTH TMPECTABIEHNN O MAaTEMAaTHKE KaK YaCTH MHUPOBOM KYJIbTYpHl M MECTE€ MaTEMaTHKH B
COBPEMEHHOM MBIIIM3AIINH, CITOCO0AX OMFCAHUS SBIICHUI PeaJhbHOr0 MUpPa Ha MaTEMaTHIECKOM SI3bIKE;

— c(hOopMHUPOBAHHOCTh TPEACTABICHUA O MaTEeMaTHYECKHX TMOHATHUAX KaK BAXKHEMIIUX MaTEeMaTHYECKHX
MOJIENSIX, TIO3BOJIAIONINX OINMCHIBATE W W3YyYaTh pa3HBIE IPOIECCHl W SBJICHHS, MOHWMAaHUE BO3MOXKHOCTH
AKCHOMAaTHYECKOT O TIOCTPOSHHSI MaTEMaTHIECKIX TEOPHi;

—— BIIQJICHWE METOJlaMU JIOKa3aTelbCTB W alTOPUTMOB pEIIeHHs, YMEHHWE WX HPUMEHSITh, MPOBOIUTH
JOKa3aTeIbHbIEe PACCYXICHUS B XO/I€ PEIIeHHs 3a/1a4;

—— BJaJieHHe CTAaHJAPTHBIMH IIPHEMaMHU pEUICHHS pPalUOHAIBHBIX W HPPANMOHANBHBIX, ITOKA3aTENbHBIX,
CTETIeHHBIX, TPUTOHOMETPUYECKNX ypaBHEHHH ¥ HEPABEHCTB, WX CHCTEM; HCIIOJIb30BAHHE TOTOBBIX
KOMIBIOTEPHBIX MPOTPaMM, B TOM HYHCJE JJIS TMOMCKA IyTH PENISHHs] W FIDTIOCTPAIH PEIIeHNs YpaBHEHHHA U
HEPaBEHCTB;

—— cOPMHPOBAHHOCTH TPENCTABICHUI 00 OCHOBHBEIX IMOHATHSX MAaTEMAaTHYECKOrO aHajin3a M MX CBOWCTBAX,
BIIAJICHNE YMEHUEM XapaKTepPH30BaTh MOBEACHNE (PYHKIINA, UCIIOIB30BaHIE TOTYYCHHBIX 3HAHUM JJISl OMHCAHUS
Y aHaIlM3a PeabHBIX 3aBHCHUMOCTEH;

—— BJIaJICHHE OCHOBHBIMH MOHITHSIMH O TUIOCKHX W MPOCTPAHCTBEHHBIX T€OMETPUUIECKUX (PUTypaX, UX OCHOBHBIX
CBOMCTBax; C()OPMUPOBAHHOCTh YMEHHUS PACIIO3HABATH T'€OMeTpHUecKkrue (DUTYphl Ha YepTekax, MOACTSIX U B
peallbHOM MUpe; TpUMEHEHHEe W3YYEHHBIX CBOWCTB TeoMeTpuueckux ¢uryp u GopMyn s pemieHus
TEOMETPUIECKHX 337124 U 33]1a4 C IPAKTHIECKUM COEepPKAHUEM;

—— c(hOpPMUPOBAHHOCTh TMPEJCTABICHUN O Tpoleccax W SIBICHUSX, HMMEIOUINX BEPOSITHOCTHBIM XapakTep,
CTAaTHCTUYECKUX 3aKOHOMEPHOCTAX B pEaJhbHOM MHpPE, OCHOBHBIX TIOHSATHSX OJJIEMEHTAPHOW TEOpHH
BEpOSATHOCTEH; YMEHHMIA HaXOAWTh M OICHWBAaTh BEPOSTHOCTH HACTYIUIEHHUS COOBITHH B MPOCTEHIIHMX
MPAKTUYECKUX CUTYAllUSIX U OCHOBHBIE XapPAKTEPUCTUKH CIYYaiHBIX BEIINYMH;

—— BJIQJICHVE HaBBIKAMH WCIIOIH30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IIPH PEIISHUH 3a]1a4.



COJIEPX)KAHUE YUYEBHOH JIUCLIATIVHBI
Bsenenue
MartemaTuka B HayKe, TEXHHKE, SKOHOMUKE, HHPOPMAIIMOHHBIX TEXHOIOTHSIX W MPAKTHYECKOH JeATENbHOCTH.
Henu u 3amauu u3ydeHus MaTeMaTuku npu ocBoernnu npodeccuii CIIO.
AJITEBPA
Pazeumue nonsmus o uucne
Henble u panoHasbHble uncna. JeldicTBUTeNbHbIC Ynca. [Ipubnudicentvle 8b14UCIeHus.
Kopnu, cmenenu u noeapugmut
Kopuu u crenenu. KopHu HaTypanpHOM cTelmeHM U3 uyucia M UX cBoicTBa. CTENeHH C palroHaIbHBIMU
MoKa3aTesiMu, HX cBoicTBa. CTemeHH ¢ JACHCTBUTENbHBIMM ToKazaTensimMu. Ceolicmea cmenenu ¢
oelicmeumenbHuIM NOKA3amesem.
Jlorapudm. Jlorapupm umcna. OcHOBHoOe IorapupMHUEcKOe TOXKAECCTBO. JlecITHMYHBIE W HaATypajbHbIC
norapudmel. [IpaBuna aeiicteuii ¢ norapupmamu. [lepexon kK HOBOMY OCHOBAHHIO.
[IpeobpazoBanue anredpanveckux BoipaxkeHuid. [Ipeodpa3oBaHue palMOHALHBIX, UPPAIMOHANBHBIX CTEICHHBIX,
MOKAa3aTelbHBIX M JIOTapU(PMHUUECKHX BBIPAXKEHUH.
Ipaxmuueckue 3aHAmMus
Beluncnenne u CpaBHEHME KOpHEW. BhINoOnHEHHME pacdyeToB ¢ paaukanamu. PelleHne uppanuoOHAIBHBIX
ypaBHeHHIl. HaxoxneHue 3HaueHHWI! cCTeneHel C paluOHAJbHBIMU ToKasaTelnsiMu. CpaBHEHHE CTereHeH.
[IpeoOpazoBanus BeIpaXXEHUH, COJIEpKAIIMX CTENeHU. PellieHne noka3aTebHbIX YpaBHEHUH.
Pemnienue mpukiiaiHbIX 3a/1a4.
Haxoxnenue 3Hauenunit jorapudma 1o Nporu3BoIILHOMY OCHOBaHHIO. [lepexo/] OT 0JJHOro OCHOBaHUS K APYroMy.
Brruucnenue u cpapaenue orapudmos. JlorapupmMupoBaHue 1 MOTESHIIMPOBAHHE BBIPAXKEHUH.
[MpubnvkeHHbIE BEIYMCIICHHS W PEIICHNs TPUKITATHBIX 3a/1a4. Pemenne norapuMuyeckux ypaBHEHUH.
OCHOBBI TPUT'OHOMETPUUN
OCHOBHBIE TTOHSTHS
Pannannas mepa yria. BpamarensHoe apmkenue. CHHYC, KOCHHYC, TAHT€HC U KOTAHT'€HC YHCIa.
OcHoBHblE TpuUroHoMmerpudeckue Toxzaecrsa. Popmynsl mnpuseneHus. @Dopmynsl cioxeHus. Dopmyisl
yaBoeHUs. Dopmynvl NOAOGUHHOZ0 Yead.
[IpeobpazoBanms MPOCTENIITNX TPUTOHOMETPUUECKUX BBIPAKCHUI. [IpeobpazoBanue CYMMBI
TPUTOHOMETPHYECKUX (DYHKIMI B IIPOU3BEICHNE U TIPOU3BEICHUS B CYMMY. Buipasicenue mpuecoHomMempuieckux
@dyHKYull uepe3 maneeHc NON0GUHHO2O APSYMEHMA.
TpuroHOMETpUYECKUE YPABHEHHS U HEPAGEHCMEA.
IIpocTelimme TPUrOHOMETPUUECKHE ypaBHEHMS. [Ipocmetiuiie mpuzoHomMempuyecKie HepageHcmea.
O6paTHbIe TpUTOHOMETpHUYecKkre (HYHKITMH. APKCHHYC, apKKOCHHYC, ApKTaHTEHC.
Ilpaxmuueckue 3anamus
Panmuannpiii MeTon n3MepeHus YIiioB BpalleHUs U CBS3b C rpaxycHO Mepoi. OCHOBHBIE TPUTOHOMETPHYECKHE
TOXAECTBA, (DOPMyNbl CIOXKEHUS, YABOCHUS, NPEoOpa30BaHUE CYMMBbI TPUTOHOMETPUYECKUX (QYHKIUHA B
MpoU3BeACHNE, INpeoOpa3oBaHUE IMPOU3BEICHUS TPUTOHOMETPUUECKMX (YHKIMM B cymmy. IIpocreiimme
TPUTOHOMETPUUECKHE YPABHEHUS H HEPABEHCTBA.
OOpatHbIe TPUTOHOMETPUUECKHE (DYHKINHU: apKCHHYC, ADKKOCHHYC, apKTAHI€HC.
OyHKIINHN, KX CBOWCTBA U TpaduKu
Oynakimn. O01acTh onpeneNneHnss ¥ MHOXKECTBO 3HAUCHHIA; TpaduK (YHKIHH, IOCTPOSHNE TpaduKoB QPYHKIUH,
3aJaHHBIX Pa3INIHBIMU CIIOCOOAMH.
CaoiicTBa QyHKIHHA. MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh, OIPAHUYEHHOCTh, MEPUOAMIHOCTE. lIpoMexyTKn
BO3pacTaHusi M YObIBaHMSA, HauOosbllee M HaWMEHbIIEEe 3HAYEHMs, TOYKH OJKCTpemyMa. I'padudeckas
uHTepnperanus. [Ipumeps! GyHKIMOHAIBHBIX 3aBUCUMOCTEHN B peajibHBIX MPOLIECCaX U SBICHHSIX.
Cnoorcnas pynkyus (komnozuyust). Ilonsmue o HenpepvisHOCHU DYHKYUU.
Ob6patnsie pyHkuun. Odracms onpedenenus u 001acms 3HAYEHUT 00PamMHOU YHKYUU.
I'paghux obpammoil pyuxyuu.
CreneHHble, OKa3aTeNbHbIE, JOrapu(PpMUUIECKUE U TPUTOHOMETPpHUUYECKHE (DYHKIIIH.
Obpamuvie mpueonomempuyeckue ¢yuxkyuu. Onpenenenns QyHKUNH, UX CBOUCTBA U rpaduKy.
IIpeoOpasoBanus rpadukos. [lapaanensHblil HepeHOC, CHMMETPHUS OTHOCUTENBHO OCEl KOOPIUHAT U CUMMETpPUS
OTHOCHTENBHO Havala KOOpJUHAT, CAMMETPHsI OTHOCUTENBHO MPSAMON Y = X, pacTsHKEHNE U C)KAaTHE BJIOJb OCEl
KOOpAMHAT.
Ipaxmuueckue 3anamus
[Ipumepsl 3aBUCUMOCTEN MEXAY MEPEMEHHBIMY B PEANIbHBIX MPOLIECCAX U3 CMEXHBIX AUCHUIUIMH. OnpeneneHue
¢ynkuuii. Iloctpoenne u ureHue rpagukoB ¢yHkouid. HMccnemoBanue ¢yHkuun. CBOHCTBAa JIMHEHHOM,
KBaJIpaTHYHOM, KyCOUHO-TMHEHHOI 1 IpoOHO - tnHeliHol (yHKuuii. HenpepriBHBIE U iepruoandeckue GyHKLINH.



CoiicTBa 1 rpadMKu CHHYyca, KOCHHYCa, TaHTeHca M KoTaHreHca. O0patable QyHKunuU U ux rpaduku. OOpaTHbIe
TpuroHomerpuueckue GpyHkuuu. [IpeobpazoBanus rpaduka pyHkuun. 'apmonndeckue konedanus. [Ipuknaansie
3a1a4H.

[lokazarensHble, TOrapuPMUIECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHUS U HEPABEHCMEBA.

HAYAJTA MATEMATHUYECKOI'O AHAJIM3A

[NocnenoBatensrocTr. CrOCOOBI 3a1aHKSI M CBOMCTBA YUCIOBBIX TTOCIIEI0BATEILHOCTEH.

Iousmue o npedene nocredosamenvrnocmu. Cyuwecmeosanue npeoeia MOHOMOHHOL

ocpanuyennotl nocredosamenvrocmu. Cymmuposanue nocredosamenvrocmeti. beckoneuno

Yyovisaowasn ceomempuiecKkas npocpeccus u ee cymma.

[IpousBonnas. TloHsTne o MpPOW3BONHON (YHKIUH, €€ TeoMeTpudeckuid M (usmyeckuii cMmbicia. YpaBHEHHE
KacaTelbHOH K Tpaduky ¢yHKuuu. [Ipon3BomHBIE CyMMEBI, Pa3HOCTH, NMPOU3BENEHUs, yacTHbE. [Ipon3BoaHbIe
OCHOBHBIX dJIeMEHTapHbIX (yHKuui. [IpuMeHeHHe MPOWM3BOMHOW K HMCCIEAOBAHHIO (YHKIUA M MOCTPOCHUIO
rpadukoB. Ilpouzeoonvie 0bpamnol yHkyuu u Komnosuyuu @yrxyuu. IIpuMepbl UCHIONIB30BAHMS TIPOU3BOIHON
JUTA HaXOXKJIEHUS] HAMJTYYIIIEero pelieHns B

MPHUKIAIHBIX 33/1a4ax. Bropas mpou3BojHas1, ee reOMeTpUIeCKHid 1 pu3nueckuii cMbIci. HaxoxaeHre ckopocTu
IUIsl TIporiecca, 3ajaHHoro ¢opmynoi u rpadukom. [lepBooOpasHas u unHTterpan. [IpuMeHeHne onpeneneHHoro
WHTErpaja Juid HaxXOXAEHUs IJIONIaM KpuBONuHEHHON Tpamenuu. @opmyna Herorona—IJleii6uuma. [Ipumepsr
MPUMEHEHUS HHTETpaja B GU3UKE U TEOMETPHH.

Ipaxmuueckue 3ansamusi

UwncnoBasi MmMoCienoBaTeNbHOCTb, CIIOCOOBI €€ 3aJaHus, BBIYMCICHWS YIEHOB TocienoBarenbHocTH. [lpemen
MOCTIEIOBATENFHOCTH. beCKOHEYHO yOBIBaroImas reoMeTpruIecKas Iporpeccusl.

[IponsBonHas: MEXaHMYECKUN U TEOMETPUYECKUI CMBICI POU3BOAHOM.

VYpaBHeHHe KacaTenbHOM B o0meM Buze. [IpaBuna u dopmynbl quddepeHpoBanus, TabIua MpOr3BOIHBIX
aneMeHTapHbIX (yHKIMA. MccneqoBanue (yHKIMHM C MOMOIIBIO MPOou3BoaHON. HaxokaeHue HanOobIIero,
HAMMEHBIIIEro 3HAYECHUS ¥ DKCTPEMaJIbHBIX 3HAUCHUH (YHKITHH.

Wnterpan u mnepBooOpasnas. Teopema Hprorona—IJleiitoanma. Ilpumenenne wHTerpana K BBIYHCIECHHUIO
($u3MYeCKUX BEJIMYUH U IUIOLIAICH.

YPABHEHVA 1 HEPABEHCTBA

VYpaBHEHUA U CHCTEMBI ypaBHEHMI. PalMoHanbHbIE, HPpAalOHAIBHEIE, TOKA3aTEIbHBIE 1 TPHTOHOMETPHUUECKHE
YPaBHEHUS U CHCTEMBI.

PaBHOCHMIBLHOCTD YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcHoBHBIE IIpUEMbl UX pelleHus (pas3jIoKEHUE Ha MHOMKUTEIM, BBEIECHHE HOBBIX HEU3BECTHBIX, IIOACTaHOBKA,
rpaduIecKuii METON).

HepaBeHncTBa. PanyoHanbHBIE, HppallMOHABHBIC, ITOKA3aTENBHBIE W MpUSOHOMempudeckue HEPAaBEHCTBA.
OcHOBHBIE IPUEMBI UX PELICHHUS.

Hcnonp3oBanue cBOWCTB M TpadMKOB (PYHKIIMH MIpHU pEIIeHNH YpaBHEHWU W HepaBEHCTB. MeToa MHTEpBAJIOB.
NzobpakeHne Ha KOOPAMHATHOW TIOCKOCTH MHOXKECTBA pEIIEHWH YpaBHEHWH W HEPaBEHCTB C JBYMSA
MIEPEMEHHBIMU U UX CHCTEM.

Ipuxnaouvie 3a0auu

[IpuMenenne MaTeMaTHUYECKUX METOAOB IJISl PEIICHHS COIEpKATENbHBIX 3a7a4 U3 Pa3IMYHbIX 00JIaCTEeH HAYKU U
MPAKTUKY.

WNHutepnperanust pe3ynprara, y4eT peajJbHbIX OrPAaHUUYCHUI.

Ipaxmuueckue 3aHAmMUsL

Kopuu ypaBuenuii. PaBHocmnbHOCTE ypaBHeHuil. [IpeoOpa3oBanme ypaBHeHUil. OCHOBHBIC TIPHEMBI pPEIICHUS
ypaBHeHUH. Pemenne cuctem ypaBHeHuid. lcmonp3oBaHHWe CBOWCTB W TpaduKoB (YHKIWA JUISI pElIeHUs
YpaBHEHU M HEPaBEHCTB.

KOMBUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN

OneMeHThl KOMOMHATOPUKHU

OcHOBHbBIE MOHATUS KOMOWHATOPUKM. 3aJadyd Ha MOACYET YHCiIa pPa3MEIIEHHWH, MEpecTaHOBOK, COYETaHWM.
Pemenne 3anau Ha nepe6op BapuantoB. @opmyia bnHoma HeroToHa.

CpoiicTBa OMHOMHHAIBHBIX KO3 duumenToB. Tpeyronsuuk Ilackans. DieMeHTs TEOPUH BEPOSITHOCTEH
CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BEPOATHOCTEN. [loHamue oHe3asucumocmu coobimuil.
Huckpemnas cryyatinas eenuuuna, 3aKoH ee pacnpedenenusi. Hucnogvle xapaxmepucmuku OUCKPEMHOU
cayuaino eenudunsl. Ilonamue o 3akone OOIbUIUX HUCe.

OneMeHThl MaTeMaTH4YecKOi craTHCTUKU.  [IpeacraBieHue AaHHBIX (TaONMIBI, AWArpaMmbl, TpaduKH),
2eHEPANbHASL  COBOKYNHOCMb, GblOOpKA, cpednee apugmemuueckoe, meduana. Illowsmue o 3adauax
Mamemamu4eckol cmamucmuxu. Pewenue npakmuueckux 3a0au ¢ npumenenuem eposimHoCmHbIX MEM0O08.



Ipaxmuueckue 3anamus

Uctopust pa3BuTHI KOMOWHATOPUKH, TEOPHUM BEPOSTHOCTEH M CTATUCTHKH M MX POJIb B PAa3IUUHBIX cdepax
YelnoBeuecKon ku3HeaesTensHocTh. [IpaBuna xomOuHaTopuku. Pemenne komOnHaTOpHBIX 3a1a4. PasMerenns,
codeTaHus u nepectraHoBku. bunoM HeroroHa u Tpeyronsauk Ilackans. [lpuknannelie 3anayn.

Krnaccudeckoe ormpeneneHue BepOATHOCTH, CBOMCTBa BEpOSTHOCTEN, TeopeMa O CYMME BEpPOATHOCTEH.
Brruncnenne BepositHocTel. [Ipuknanusie 3agaun. [lpencrasienne yncinoBeIX AaHHbIX. [Ipukiaanelie 3agaun.
I'EOMETPUA

Ipsmvle u nrockocmu 8 npOCMpancmee

B3aumHoOe pacnonoxkeHue JByX TNpsAMbIX B MpocTpaHcTBe. IlapanienbHOCTh HOpsIMOM M TIJIOCKOCTH.
[TapamtensHOCTh MIOCKOCTEN. [IepneHIUKYIIPHOCTD NPAMOM U IIIOCKOCTU. [lepneHIuKysap U HaKJIOHHAsL. YToi
MEXAY NIPSIMOH M INIOCKOCTBIO. JIByrpaHHBIM yroil. Yrosl MEexIy IUIOCKOCTAMH. IleplneHIuKynspHOCTb ABYX
miockoctelt. ['eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MApaUICNbHBI  MEpeHoc, CUMMETpus
OTHOCHUTENBHO MIOCKOCTH. [lapamiensHoe nmpoektupoBanue. /11owads opmozonanvroii npoekyuu. N3o0paxenue
MPOCTPAHCTBEHHBIX QUTYp. MHOTOrpaHHHUKH

Bepmwmnbl, pebpa, TpaHH MHOTOrpaHHUKA. Pazeepmra. Mmuocoepannvie yeavl. Bvinykivie MHO20ZDAHHUKU.
[Mpusma. [Ipsmas u raxnonnas npusma. [IpaBunbHas npusma. [Mapamnenenunen. Ky6. I[Mupamuna. IIpaBmibHas
nupaMua. Y ceueHHas nupamuaa. Terpasap.

Cummerpuu B KyOe, B TapajulelienuIiesie, B npu3Me 1 mupamuie. CeueHns Ky0a, pU3Mbl U ITUPAMUJIBL.
[Ipencrarienue o MpaBUIbHBIX MHOTOIPAaHHHUKAX (TETpadape, KyOe, OKTadape, J0/IeKadipe U HKOCcadpe).

Tena ¥ MOBEPXHOCTH BPALLECHUS

Hunuaap u koHyC. YcedeHHBI KoHyc. OCHOBaHME, BBICOTA, OOKOBasi MOBEPXHOCTH, 0Opasyromas, pa3BepTKa.
OceBble ceyeHUs1 U cedeHus, apauienbHblie ocHoBanuio. [lap u cdepa, ux ceuenns. KacarenbHas mIockocTh K
chepe.

N3mepenust B reomerpun

O6veM u ero m3mepenue. WuterpanbHas Qopmyna obbema. Dopmynsl ob0beMa KyOa, MPSIMOYTOJIBHOTO
Mapajuieenuiena, MOpu3Mbl, muInHApa. DopMynsl oO0beMa mHpaMuIbl W KOHyca. DOpMyibl IUIONIAIH
[IOBEPXHOCTEH LMIMHApa U KoHyca. PopMmynsl oObeMa mapa u miomanu cdepsl. KoopauHatsl U BEKTOpHI
IIpsmoyronpHast (ekapToBa) CHCTEMa KOOpIMHAT B IpocTpaHCTBe. DoOpMysna paccTOSHUS MEKOY IBYMs
ToukaMu. YpaBHeHHS cdepbl, niockocmu u npsimou. BexTopsl. Momynb BekTopa. PaBEeHCTBO BEKTOPOB.
CrnoxxeHne BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4uCIO. Pa3nojkeHHe BEKTOpa IO HAlPaBJICHUSAM. YTOI MEXIy
nByMsi Bektopami. IIpoekius Bekropa Ha ock. Koopaunats! Bekropa. CkalsipHOE IPOM3BENEHIE BEKTOPOB.
Hcnonp3zoBaHue KOOPAUHAT U BEKTOPOB IIPH PEIICHUH MAaTEMATUYECKUX U MPUKIAJHBIX 3a4a4.

Ilpaxmuueckue 3anamus

IIpu3Haky B3aMMHOIO PACIIONIOKEHUS NPAMBIX. YTOI MEKIY NpsIMBIMU. B3auMHOE pacnonokeHHue MpsMbIX U
mwiockocted. IlepneHauKyniap U HAaKJIOHHAS K IUIOCKOCTH. YTOJN MEKIy MPSAMOM M IJIOCKOCThIO. Teopemsl o
B3aMMHOM DACIOJOXKEHUU MPsAMOM U IiockocTH. Teopema o Tpex mnepneHaukyispax. IIpu3Haku u CBOMCTBa
MapajuIeIbHBIX W IMEPIEHAMKYISPHBIX IIOCKOCTEH. PaccTosHME OT TOYKM A0 IUIOCKOCTH, OT MpPSIMOM 10
IIJIOCKOCTH, PACCTOSIHUE MEXAY IMIOCKOCTSAMH, MEXAY CKPEIIMBAIOMIMMHUCA NMPSMBIMUA, MEXKIY MPOU3BOIBHBIMU
(urypamu B IpOCTPAHCTBE.

[NapamienpHOE MPOSKTHPOBAHKE U €TO CBOWCTBA. Teopema 0 niowaou Opmo2oHAIbHOU

npoexyuy MHO20y20bHUKA. B3arnMHOe pactonoXeHne NPoCTPaHCTBEHHbBIX QUTYp.

Pazmuunple Buimel MHOTOrpaHHHKOB. WX wm3o0Opaxkenus. CedeHus, pa3BepTKH MHOTOTpaHHUKOB. llmormans
MOBEpXHOCTU. Buapl cummerpuil B npoctpancTBe. CUMMETpHS TE BPALEHUS U MHOTOIPAHHUKOB. BrluucieHue
miomaneii 1 oobemoB. Bekropsl. JlefictBus ¢ BekTopamm. JlekapToBa cucTeMa KOOPIWHAT B IPOCTPAHCTBE.
YpaBHEHUE OKPYKHOCTH, Cephl, IIIOCKOCTH. PaccTosane Mexmny ToukaMu. [lelicTBUS ¢ BEKTOpaMH, 3aIaHHBIMU
KoopanHaTaMu. CKalsgpHOE TIPOMU3BENECHUE BEKTOPOB. BekTopHOE ypaBHEHHME NPSIMOM M IUIOCKOCTH.
Hcnonp3oBaHue BEKTOPOB MPHU AOKA3ATEIBCTBE TEOPEM CTEPEOMETPHH.

JUi1 BHEayTUTOPHBIX 3aHATHHA CTYAEHTaM Hapsly C PELlICHHEM 3aJad W BBINOJHEHUS MPAKTUYECKUX 3aJaHHN
MPEAJIaraloTCsl TEMBI UCCIIEI0BATENBCKUX U peepaTuBHBIX padoT, B KOTOPBIX BMECTO CEPUN OTIENbHBIX MEIKHX
3a1ad M YNpPaKHEHUH NpeJlaraloTcsl CIOKETHbIE 3aJaHusl, TpeOyIoIue JUIMTEIbHON paboThl B paMKax OZHOM
MaTeMaTHYECKOM CUTyalluu. DTH T€Mbl MOTYT OBITh KaK MHIMBHIyalbHBIMU 33aJJaHUSIMH, TaK U TPYNIIOBBIMU AJIS
COBMECTHOT'O BBITIOJTHEHUS UCCIIEOBAHUSI.

IIpumepHasi TeMaTHKa HHAMBHAYAJIbHBIX POEKTOB MO y4eOHOI JMCHUIVINHE <« MAMeMamuKa».
1. O6bEMBI 1 TIIOLIAIM IOBEPXHOCTEH MPaBUILHBIX MHOTOI'PAaHHHUKOB.
2. T'eomeTpusi MHOTOTPaHHHUKOB.
3. 3araaxu mUpaMHIbL.
4. T'eomerpuueckue (OPMBI B HCKYCCTBE.



5.Cummerpusi B IPUPO/IE.

6. MaremaTuka v TapMOHHSI.

7. [lpaBusibHBIC MHOTOTPAHHUKY B KAPTHHE MUPA.

8.I1apannenbHoe IPOEKTUPOBAHUE.

9. Marematuyueckue COQU3MBIL.

10. Benukue OTKpBITHS (MATEMATHKH).

11. Yeprexu, Gurypsl, TMHAM U MaTeMaTHUECKUE pacu€Tsl B TBoel npodeccuu.

TEMATHUYECKOE ITNTAHNPOBAHUE

[Ipu peanuzanuu copepkanus o0IIe00pa30BaTEIbHON YU4SOHOM TUCITUIUIMHBI «MaTeMaThka» B Ipeaenax
ocsoenus OITOIT CITO na 6a3e 0cCHOBHOTO 0011Iero 00pa3oBaHus € TOIYYEHHUEM CPEIHEro 00IIero 00pa3oBaHus,
ayauTopHas (o0s3aTelbHas) yueOHas Harpyska ooydaronuxcs — 240 vaca, B Tom uuciie 118 4. 1abopaTopHBIX U
MPAaKTUYECKUX 3aHATHIA:

140 gacoB — 1 kypc

100 gacor — 2 kypc.



TemaTnueckuii JIaH U cofep:KaHue Y4eOHOI qucuIuInHbI «MaTteMaTHKa»

HaumeHoBanue Coaep:xanne y4e0HOro MaTepuana, NMpakTudeckue padoThl, caMocTosITe/IbHAs padoTa O0bem | YpoBeHb
pa3iesioB U TeM o0yvaronuxcs YacoB | OCBOEHHS

1 xypc(140 u) MatemaTuka B HayKe, TEXHHUKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJOTUSAX W MPaKTUYECKON 1 1

BBenenue JIeSITeTIbHOCTH.
BrinonHenue 3aJaHuid BXOJHOTO KOHTPOJIA 1

Tema: Pa3BuTHe NOHATHUS O YUCIIE Iensie u parmonansHblie yncia. JeiictButensueie yncina. [IpubnuxeHHbIe BHIYUCICHUS. 5

Paznen 1. YncaoBble GyHKIMHA 8

Tema 1.1 OnpenesieHue YUCIOBOM Conep:xkanue yueOHOro MaTepuaia

(yHKIMHT 1 crioco0bI ee 3aaHusA Uucnosast pyskius. O0nacTe OmpeneieHrs 1 MHOXKECTBO 3HaueHui. CriocoObl 3a/1aHus! hYHKIINH.
I'paduku dynkimii . [loctpoenne rpadukoB (HYHKINH, 33JaHHBIX PAa3IMYHBIMHU CIIOCOOAMH. 2 2
[pocreiime mpeodpazoBaHus rpadukoB QYHKIMI: MEPEHOC — BIPABO, BICBO, BBEPX, BHU3 110 OCSIM
KOOPJIMHAT, PACTSKEHHE M CHKATHE. 2

Tema 1.2. CpoiicTBa QyHKINN i Coaep:xanne yueOHOT0 MaTepuaia
MOHOTOHHOCTb, YETHOCTh, HEUETHOCTD, OTPAHUYEHHOCTD, TEPHOANYHOCTs. Hambomibiiee u 2
HaMEHbIllee 3HAYECHUS (QYHKINU. 2
Ob6patHas pyHKIHA 2
Ilpakmuueckux 3anamuil 4

Pa3znen 2. Tpuronomerpuieckue

dyHxumnu 34

Tema 2.1. YncnoBas OKpy>KHOCTb Conep:xkanue y4e0HOro MaTepuaaa
Omnpenenenre eIMHUYHON OKPYKHOCTH, YHCJIOBOH OKPY>KHOCTH. 3HAKOMCTBO C MOJEISIMU 2
«4HCIIOBasl OKPY>KHOCTBY. 2
Pemenue 3anau no teme: YucioBas OKpyKHOCTb 1

Tema 2.2 YucnoBasi OKpyKHOCTb Ha Coaep:xkanue y4e0HOro MaTepuaia

KOOpPJIUHATHOM MIIOCKOCTU 3HAKOMCTBO € MOAETISIMU «YUCII0BAsi OKPYKHOCTh HA KOOPAMHATHOU INIOCKOCTUY» COOTHOIIEHUS MEKITY 2
TPUTOHOMETPHIECKUMH (DYHKIMSIMI OJTHOTO apTyMEHTa. 2
Pemenune 3agau no teMe: «HucnoBasi OKpY>KHOCTh HA KOOPAUHATHOM MJIOCKOCTH 2

Tema 2.3. Cunyc u kocuHyc. TaHT€HC U Conep:xkanne y4eOHOro MaTepuaia

KOTAHI'CHC. OrpesienieHre cuHyca, KOCHHyca, TAHTreHca, KOTaHreHea Yncia. 2
3HaKM CUHYCa, KOCHHYCa, TAHI€HCA M KOTAHI'€HCa 10 YETBEPTSIM OKPY>KHOCTH. 2
3HaueHusI CUHYyca, KOCUHYCa, TAHIeHCa U KOTaHreHca ucia t. 2

Tema 2.4 Tpuronomerpudeckue ¢ yHKITUU Conep:xkanue y4eOHOro MaTepuana

YHCIIOBOT'O apryMeHTa Tpuronomerpnueckue QpyHKIMNA YUCIOBOro aprymMmeHTa. COOTHOIIEHHS, CBS3BIBAIOIINE 3HAUCHUS 2 5

Pa3IMYHBIX TPUTOHOMETPHUYECKUX (DYHKIIHUIL.




Pemenne 3anau mo teme: Tpuronomerpuueckue QyHKIIMH YACIOBOTO apryMeHTa 1
Tema 2.5 Tpuronomerpudeckue ¢ yHKITUU Conep:xkanue yueOHOro MaTepuaia
YIJI0BOTO apryMeHTa Pannannoe u3mepenue yrios u ayr. COOTHOIIEHUSI MEX /Ty TpalyCHOW U paliaHHOM MepaMH yriia. 2
Cunyc, KOCUHYC, TAaHT€HC, KOTAaHTEHC YKCIa.
Tema 2.6 ®opmyssl mpuBeIeHUS Coaep:xxanne yueOHOro MaTepuaia
OcHoBHble HOpMYITBI TpUBeNeHU. MHEMHYECKOE ITPABHJIO. 2
Pemenue 3aga4 no reme: @opMyJisl IPUBEACHUS 1
KonTtpoasnasa padora Nel o teme « CuHyc, KOCUHYC, TAHT'€HC ¥ KOTaHTE€HC» 1
Tema 2.7 Oynkius y=Sinx, ee cBoiicTBa 1 Coaep:xxanne yueOHOTo MaTepuaia
rpadux [Mousitue TpuroHomerpuueckoit (GyHkimu y=sSinX. O0nacTb OmnpeaeaeHus, MHOKECTBO 2
3HaveHUH. YETHOCTh M HEUETHOCTh TpUroHOMeTpudeckoi ¢ynkiuu. CBoiicTBa (yHKIWMiA Y=SINX.
IMoctpoenue rpaduka GyHkimu y=Sinx .
Tema 2.8 Oynkumst y=COSX, ee CBOICTBa U Conep:xkanue ydueOHOro MaTepuaia
rpaduk [onsiTie TpuTrOHOMETpUUYECKOW (GyHKIUKM y=COSX. OONacTh ONpeseseHus, MHOKECTBO 2
3HayeHui. YETHOCT, M HEYETHOCTH TpUTOHOMeTpHuYeckol (yHknmu. CBoiicTBa (QyHKIMN
y=cosx. Iloctpoenue rpaduka Y=COSX.
Tema 2.9 Ilepuoanunocts GyHkiuii y=sinx, | Cogep:kanue yueGHOro MaTepuaia
y=COSX. [epuon dyHKIMHU, epuoanyeckas QyHKIHSI. 2
Tema 2.10 TIpeoOpazoBanus rpaduKoB Conep:xkaHue y4eOHOTr0 MaTepuaia
TPUTOHOMETPUYCCKUX (DYHKIIHIMA [peobpazoBanus TpadyKOB: MAPAIUIETBEHBIN TEPEHOC, CHMMETPHUSI OTHOCHTEIIBHO OCel  KOOpIIMHAT 2
1 OTHOCHUTENBHO Hauaja KOOPJMHAT, PacTsDKEHHE M CKaThe BIOJIb Oceld KOOpAMHAT.
Tema 2.11 Oynkunn Y=tgX, y=Cctgx, nx Conep:xanue y4ueOHOro MaTepuaia
CBOMCTBA U TpaduKH [lonstre TpuroHOMeTpwyecknx QyHKOUN Y=tgx, y=ctgx. OO6macTs ompemereHus, MHOKECTBO 2
3HaueHU. YETHOCTh W HEYETHOCTH TPUTOHOMETpHUecknx (QyHKuuu y=tgx, y=ctgx. CsoiicTBa
dbyaxmn Y=tgx, y=ctgX. Iloctpoenmne rpaduxa Qynkuii y=tgx, y=ctgx.
I'padbvkn TpurOoHOMETpHUECKHX  (HYHKITHHA 2
KonTpoabhas padora Ne2 mo teme «Tpuronomerpuyeckue GyHKIHIDY 2
Ilpakmuueckux 3anamuil 14
Paznen 3 Tpuronomerpuyeckue 15
YPaBHeHUs!
Tema 3.1 Apkkocunyc. Pemenne ypasHenus | Coaep:kanue yuedOHOro MaTepuaia 2
cost=a [lonsiTHE TPUTOHOMETPUUECKOTO ypaBHEHMs COSt=a . ®opmyna Uil perieHus
TPUTOHOMETPHUYECKOT0 ypaBHeHHs COSt=a. IloHsTHe apKKOcHHyca YuCla.
Tema 3.2 Apkcunyc. Pelienue ypaBHeHUs Conep:xkanue y4eOHOro MaTepuaia 2
sint=a [oHsATHE TPUTOHOMETPUUYECKOro ypaBHeHHs Sint=a . Dopmyna s pelieHus
TPUTOHOMETpUYECKOro ypaBHeHus Sint=a. Ilonstue apkcuHyca uucia.
Tema 3.3 ApkraHrec 1 apKKOTaHIEHC. ®opmyna Ui pelieHuss TPUTOHOMETPHUYECKOro ypaBHeHHU tqt=a. [loHsATHE apKTaHTreHca U 2

Pemenue ypasaennii tgt =a, ctgt=a

APKKOTAaHI'CHCA YHCJia.




Tema 3.4 Tpuronomerpuieckue ypaBHEHUS

Conep:xkanue y4eOHOro MaTepuaia

[IpocTeiinme TpUroHOMETpUYECKHE ypaBHEHHUS. 3
Pemenne TpuronoMeTpuyecKuX ypaBHEHUI METOIOM BBEJCHMSI HOBOW MepeMeHHON 2
OnHOpOHBIE TPUTOHOMETPUUECKNE YPaBHEHHUS 2
KonTpoabnaa padora Ne3 mo teme: «TpuroHomerpuyeckue ypaBHeEHHS 2
Ilpakmuueckux 3anamuii 6
Pa3nen 4 IlpeoopazoBanne 12
TPUTOHOMETPUYECKUX BbIPasKeHHU
Tema 4.1 CuHyc 1 KOCHHYC Pa3HOCTH Conep:xkanue yueOHOro MaTepuaia 2
aprymMeHToB CHUHYC M KOCHHYC CYMMBI M Pa3HOCTH JIBYX VTJIOB.
Tema 4.2 TanreHc CyMMBI U Pa3HOCTH Coaep:xxanne yueOHOTo MaTepuaia 2
apryMeHTOB TaHreHC CyMMBI M pa3HOCTH JBYX YIJIOB
Tema 4.3 ®opmymsl ABOWHOTO yriia Coaep:xxanne yueOHOTo0 MaTepuaia 2
CuHyC M KOCHHYC JIBOWHOTO yTia
Tema 4.4 IIpeoOpazoBanue CyMM OcHOBHOE coiep:kaHue Y4eOHOro MaTepuasia 2
TPUTOHOMETPHYECKUX (PYHKIUI B [peobpazoBaHust CyMM TPUTOHOMETPUUECKHX (DYHKIIUIA B IIPOM3BEICHNSL.
MIPOU3BEICHNE
Tema 4.5 [IpeobpazoBaHue Mpon3BeICHHNA OcHOBHOE coiepskaHue Y4eOHOro MaTepuasia 2
TPUTOHOMETPUUECKUX (PYHKIIUN B CYMMBI [IpeoOpa3oBanre MPOU3BEICHUH TPUTOHOMETPUYECKUX (YHKIUMH B cymmbl [IpeoOpa3oBaHms
MPOCTEUIIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pemenne npumMepoB no Teme: OCHOBHBIE TPUTOHOMETPHUYECKHE OPMYITBI 1
KonTtposbnaa pabGora Ned mo Teme: «IIpeodpa3oBaHue TPUTOHOMETPUYECKUX BHIPAsKEHUH » 1
Ilpakmuueckux 3anamuil 6
Paznen S. [IpsiMble M IUIOCKOCTH B 32
NMPOCTPAHCTBE.
Tema 5.1. AKCHOMBI CTEPEeOMETPUH H UX Coaep:xxanne yyeOHOro marepuasia
npocreimmue cjaeacTBUs
[Ipemmer u 3agaun crepeomerprn. OCHOBHBIE TIOHATHUS CTEPEOMETPHHU: TOUKA, TIPSMast, ITTOCKOCTb. 2
AKCHOMBI CTEPEOMETPUH.
CymiecTBoBaHUE IIOCKOCTH, IPOXOSAIIEH Yepe3 NaHHYI0 NPSAMYIO U JaHHY Touky. IlepeceueHnue 2
MPSIMOM C MJIOCKOCTBIO.
Cy1ecTBOBaHME TUIOCKOCTH, IPOXOIAIIEH Yepe3 TpU JaHHbIe TOYKU. PazOonenue nmpocTpaHcTBa 2
IIJIOCKOCTHIO Ha J[BA MOYTIOCKOCTH.
Tema 5.2. [IapanieabHOCTH NPSIMBIX H Coaep:xkanne y4e0HOro mMarepuaJia
IJI0CKOCTel
[NapannensHOCTH NpsAMBIX B TpocTpancTse. [Ipu3Hak napamiensHocTr npaMeix. [Iprusnak 5

MapajieIbHOCTU MPSMOM U ILIOCKOCTH.
[Ipu3nak napamiensHOCTH IIOCKOCTeN. CBOMCTBA MapasiebHBIX TIOCKOCTEH.




Pemrenue 3amad no teme: ((HapaJ'IJ'ICJ'ILHOC’I'L NpAMBIX 1 TJTOCKOCTEH

Tema 5.3 IlepneHIUKYJISAPHOCTD NPAMBIX
U IUI0CKOCTeH

Conep:xkanue yueOHOro MaTepuana

IlepnienAMKyIAPHOCTD NMPSIMBIX B IPOCTPaHCTBE. [IpU3HAK NEPIEHAUKYIIAPHOCTH IIPSIMOU U
mockoctu. [TocTpoenne nepneHauKyISpHBIX MPsIMOH U MI0cKocTH. CBOMCTBA MEPHEHANKYISPHBIX
IIPSIMOU M IIJIOCKOCTH.

Ilepnennukyisip 1 HakJIOHHAs1. Teopema 0 Tpex NMEPIEHANKYJIIIpaXx.

IIpu3Hak nepneHuKyJIIpHOCTH IUNIOCKOCTEN.

PaccrosiHue Mexny CKpeluBarOIUMUCS TPSAMBIMU.

Perenue 3a1a4 no teme: «lIepneH AMKyIsIpHOCTS NPSIMBIX U INIOCKOCTE»

NN DN DN

Tema 5.4 JlexapToBbI KOOPAUHATHI
BeKTOPHI B MPOCTPAHCTBE

Conep:xkanue y4eOHOro mMarepuana

Beenenue JIEKApPTOBBIX KOOpPJMHAT B MPOCTPAaHCTBE. PaccTrosiHne MEeXIy TOYKaMHU,
KOOPJIMHATHI CEPEJIMHbl OTpE3Ka.

IIpeobpazoBaHne cuMMeTpHH B IpocTpancTBe. CHMMETPHUS B IPUPOJIE U HA TIPaKTUKE. [[BHKeHME B
MPOCTPAHCTBE.

Yron Mex1y CKpelrBaoUMHUC MPAMBbIMUA. Y TOJI MEXKTY IPSAMOM U MIJIOCKOCTBIO. YTOJI MEXIY
IUIOCKOCTSAMM.

JelcTBus MeXly BEKTOpaMH B IPOCTPAHCTBE.

Pemienue 3aau o Teme: BeKTOpsl B IPOCTPaHCTBE

KoutpoabHas padora Ne5

Ilpaxmuueckux 3anamuii

OFRLrEF, NN

Pasznea 7. lIpousBognas

Tema 7.1. Ilpenen mociaenoBaTeILHOCTH
Cymma OeCKOHEYHON TeOMEeTPHYeCKOM
MIPOTPECCHH.

Coaep:xxanne yyeOHOro martepuaa

HucnoBble NOCIEN0BATENBHOCTHA U UX CBOMCTBA
IIpenen mocienoBaTeNbHOCTH.
Cymma OeCKOHEYHOH TeOMETPHIECKON MPOTPECCHH.

Tema 7.2. Ilpenen ¢pyHKIIH

Conep:xxanne y4eOHOro mMarepuasia

[Ipenen dyaxmum Ha 6eckonednoctu. [Ipenen ¢pynkunn B Touke. [Ipupamienre aprymeHTa.
[Ipupamenne pyHKInN

Tema 7.3 Onpenenenve npou3BOAHON

Copaep:xanne y4eOHOTo MaTepuana
[IponsBonnas. [loaTHE O TMPOM3BOAHON (PYHKIHUH. ANTOPUTM HAXOXKICHUS MTPOU3BOTHOM

(hyHKIHN.
I'eomerpuvecknii 1 GU3NYECKUNA CMBICI IIPOU3BOTHOM.

N




Tema 7.4 Brruncnenrie mpon3BOIHBIX Coaep:xanne yueOHOro MaTepuaia
Gopmynsl nuddepeHInpoBaHNS 2
[IpaBuna muddepennmpoBanms 2
[IpaBuio nuddepeHurpoBaHus CIOKHON (QyHKIHH. 2 2
Pemenue 3ama4 no teme «BbluuciieHHE NPOU3BOIHBIX 2
Kontpoannas padora Ne 6 o teme « [IpousBomnas ¢ynximm. [IpaBiia BeMICIECHHUS POM3BOAHBIX 2
Tema 7.5 YpaBHeHUE KacaTenbHOU K Coaep:xxanne yyeOHOro mMarepuaJa
rpaduKy QyHKIUH VYpaBHeHHE KacaTenbHOH K Tpaduky (yHKUHIL. 3 2
AJITOPUTM COCTaBJICHUS YpaBHEHHS KacaTelnbHOU K rpaduky QyHKIHH
Tema 7.6 [Ipumenenue mponu3BOTHOM TS Conep:xkanue y4eOHOro mMarepuana
HCCICAOBAHMH Ha MOHOTOHHOCTD 1 UccnenoBanne QpyHKIMI HA MOHOTOHHOCTb
3KCTPEMYMBI 2 2
Touku skcTpeMymMa QYHKIIMK B UX HAXOXKICHHUE . AJITOPUTM HCCIICAOBAHUSI HETPEPHIBHON 2
(YHKIIMY HA MOHOTOHHOCTb U 9KCTPEMYM.
Pemenne npumepos Ha Temy: McciaenoBanrne (QyHKIHA ¢ TTOMOIIBIO ITPOU3BOIHOM. 3
Tema 7.7 [loctpoenue rpadukoB GyHKIHH Conep:xkanue y4eOHOro mMarepuana 2
[IpumeHeHne MPon3BOAHON K TOCTPOSHHUIO TPahiKOB. 2
Tema 7.8 [Ipumenenne IpoON3BOTHON IS Conep:xkanue y4eOHOro mMarepuana
OTBICKaHMsI HAauOOJIbILEr0 U HAUMEHBIIEr O HaxoxnaeHnne HanOombIIero ¥ HAMMEHBINEro 3HAaYCHNH (QYHKIIMH C TOMOIIBIO TPOU3BOJHOM. 2
3HAYEHNH HeNPephIBHON (YHKINHU Ha 3azaun Ha HAXOXJIEHUE HaOOJIBIIMX U HAMMEHbBIINX 3HAaYCHUI BETHYMH. 2 2
[IPOMEXYTKE Pemenne npumepos no Teme: HaxoxxaeHue HanOOJIBIIEro U HAMMEHBILETO 3HAYEHUHN QyHKIUU C 2
TIOMOIIBIO0 IPOU3BOHOU
KoutpoabHas padora Ne7 mo teme: «IIpruMeHeHHE TTPOU3BOIH O 2
HToroBasi KOHTpPoJbHas padoTa 3a 1 Kypce 2
Ilpakmuueckux 3anamuii 14
HanMeHoBaHnue Coaep:xanue yuedOHOro MaTepuaia, NpakTuyeckue padoThl, caMOCTOsSITeIbHAs padoTa O0bem | YpoBeHb
pa3ieaoB U TeM o0yyaroumxcst 4acoB OCBOEHMH
2 kypce (100 )
Pa3nen 8 Crenenn u kopuu. CTeneHHbie 16
byHkumn
Tema 8.1 IlonsTrie kopHS N — o creneny U3 | Coaep:kanune yueOHOTo MaTepuaia
JEWCTBUTENBHOIO YHCIIA Kopenb N — oif crenenn n3 HeoTpuuaTensHoro yncia. KopeHb HeueTHo cTereHu N u3 5 2
OTPULATEIBHOr0 YHCIA.
Tema 8.2 Oynkuun Y="VX , UX CBOICTBA 1 Conep:xkanue y4eOHOro MaTepuaia 2 2
rpaduku I'padux dynxuun y="VX . CBoiictBa dhyHKImH Y="VX, X>0
Tema 8.3 CpoiicTBa KOpHA N — Ol CTENEHU Conep:xkanune y4eOHOro MaTepuana
[IpousBenenne KOpHA N-OH CTENEHW W3 MPOM3BENCHHUS JIBYX HEOTPULATENBHBIX YHCEN, KOPEHb 2 2
4acTHOTO, BO3BE/IEHHE KOPHS B HATYPAJIbHYIO CTEIIEHb, U3BJICUCHNE KOPHS U3 KOPHS
Tema 8.4 IlpeobpazoBanue BoIpakeHUN Copaep:xanne yue0HOT0 MaTepuaIa 2




COACPKAINX paarKaJIbl

HpeoGpasoBaHI/Ie HUppanoOHaJIbHBIX BBIan(CHHﬁ. BriHeceHre MHOXKHUTEISA 32 3HAK paaukaia.

BHecenne MHOXUTENS O] 3HAK pajuKaia. 2
[IpeoOpa3oBanue BBIpaKEHUH cOMEp KALINX PaaUKaIIbI
Tema 8.5 O0o01IeHNE TOHSTHS O Copep:xanne y4eGHOro MaTepuajia
MoKasarele CTerneHn [NousTre cTenenu ¢ ApoOHBIM Moka3zareneM. CBOMCTBA CTEMEHHU ¢ PallMOHAILHBIM ITOKa3aTeNeM. 2
OcHOBHEBIE MCTO/IbI PCIICHUA MPPpAallMOHAJIbHBIX ypaBHCHI/II\/'I
Tema 8.6 Ctenennbie GyHKIUH, UX Coaep:xxanne yueOHOro MaTepuaia 2
CBOICTBA U TpauKu [Tonsitue crenennoi Gynkiuu. CBolicTBa (PYHKIIUU C palliOHATBHBIM ITOKa3aTeneM. [ padux
(b}/HKHI/II/I C pallMOHaJIbHBIM ITOKAa3aTCIICM.
Pemennie mpumepoB 1o Teme: «CTelmeHu ¢ pallioHAIBHBIM ITOKa3aTeneM» 2
Konmponvnan paboma Ne8 no meme: Ctenenn u kopuu. CreneHHsle QyHKIMN 2
Ipaxkmuueckux 3anamuil 10
Paznen 9 Iloka3zaTeabHas u 24
Jorapupmuyeckast GyHKuuM
Tema 9.1 IlokazaTenbHas GyHKITHS, €€ Conep:xkanue y4ueOHOro MaTepuaia
CBOICTBa U rpaduk [Nonsite mokazarensHOM QyHKIMKA. OCHOBHBIE CBOWCTBA IOKazaTenbHOW QyHKIuU. [paduk 2
MTOKa3aTeNbHON (YHKITHH.
Tema 9.2 [lokazarenbHble ypaBHEHUS Conep:xanue ydyeOHOro MaTepuaia
[lonsTHE IOKa3aTEIHLHOIO YPaBHEHHUS. 2
Merto/ip1 pellleHns TOKa3aTeNbHbIX YPABHEHUH.
Tema 9.3 lokazarenbHbIE HEpaBEHCTBA Conep:xkanue yueOHOro MaTepuaia
[lonsiTre moKa3aTeTbHBIX HEPABEHCTB. 2
Pemenne npumepoB 1o Teme: «Iloka3zaTenpHbIe ypaBHEHHS H HEPABEHCTBAY 2
Tema 9.4 IlonsTue norapudma Copaep:xanue yueOHOro MaTepuaia
Onpenenenne norapupma. [lorstue necstuanoro morapudma. OCHOBHOE JTorapupMUIecKoe 2
TOXIECTBO.
Tema 9.5 Oynkuus y=l0g:x, ee coiictBa u | Coaep:kanue y4eGHOro MaTepuasa
rpaduk Caoiicta dpyskimn y=l0ga.x. I'paduk Gpyskimn y=10gaX. 2
Tema 9.6 CoiictBa norapugmos Conep:xxanmne yuedOHOT0 MaTepuaia
Jlorapum npoun3BeneHns ABYX MOIOKUTEIBHBIX YHCEN, Iorapu(M 9acTHOTO, JIOTapr(M CTETIeHH. 2
Tema 9.7 Jlorapudmuyeckue ypaBHEHH Conep:xkanue y4eOHOro MaTepuaia
[lonsiTre norapupMuUIecKoro ypaBHEHUSI. 2
Tema 9.8 Jlorapudmuueckne HepaBeHCTBa Copep:xkanue y4eOHOro MaTepuaia
[onsitre norapudmuyeckoro HepaseHcTBa. CriocoObl peleHust Jorapu(pMUIECKUX HEPABEHCTB. 2
Pemenne npumepoB Ha Tembl: Jlorapudmudeckue ypaBHenus. Jlorapupmuyeckue HepaBeHCTBA.
2
Tema 9.9 Ilepexon kK HOBOMY OCHOBaHHIO Copaep:xanne y4eOHOro MaTepuaia
sorapudma. Dopmyna nepexosia K HOBOMY OCHOBaHUIO jiorapudma. J[Ba CleacTBHsI U3 TEOPEMBI. 2




KonTpoannas padora Ne9 no reme «IlokazarensHas u norapupmudeckas QyHKIAN» 2
Tema 9.10 [uddepennupopanue Conep:xkanue yueOHOro MaTepuaia
MOKa3aTeNbHOW (DYHKITUYU U Yucno e. OyHkius Y=€", ee cBONCTBa U rpaduK. 2
norapupmMuyeckor GyHKIUU Harypanbubie norapudmsl. @ynkuus y=InX, ee cBoiicTa u rpaduk.
HduddepenumpoBanue mokasarenbHON U JOrapuPMUIecKon HyHKIIUH. 2
Ilpakmuueckux 3auamuil 18
Pa3jnen 10 [lepBooOpa3nasi u MHTErpaa 12
Tema 10.1 [lepBooOpa3znas Conep:xkanue yueOHOro MaTepuaia
[onsTre nepooOpazHoii. OcHOBHBIE POPMYITBI TSI HAXOXKICHHS TEPBOOOPA3HBIX. 2
[paBuia HaxoXIeHHUS MTEPBOOOPA3HBIX. 2
Tema 10.2 OnpeneneHHbIN HHTETPAIT Conep:xkanue yueOHOro MaTepuaia
3ajaun, MPUBOASINNE K ONPEICTICHHOMY HHTErpay. 1
[TonsiTHE OIpeneneHHoro HHTErpana. 1
Brruncnenuve ornpeneineHHOro HHTerpata 2
BerurcieHre miomaiei miockux GUryp ¢ moMoIIbi0 OMPeae/IeHHOr0 HHTerpajia 2
Pemenne nmpumepoB Ha Temy: OnpeneneHHbI HHTErpaj 1
KonTposbhas padora Nel0O: Ha Temy: [lepBooOpa3Has 1 ©HTErpa 1
Ilpakmuueckux 3anamuit 6
Paznen 11 N'eomeTpuueckue Tejia u 28
IJIONIA/IM MX TOBEPXHOCTei
Tema 11.1 MHOTrOrpaHHUKH Coaep:xanue yueOHOT0 MaTepuaia
JByrpanHblii yron. TpexrpaHHbld U MHOTOTPaHHBIE YTJIbL.
IIpusma. Ilpsimas u HakimoHHas npusma. [IpaBuneHas npusma. Ilapamnenenunen u ero cBoicCTBa. 2
Kyo. 2
[Inomane moaHOM 11 OOKOBOI MOBEPXHOCTH TPU3MBL. 2
IInpamuna. [IpaBriibHas nupamuaa. Y cedeHHas nupaMuaa. Terpasap. 2
[Inommane moaHOM 1 OOKOBOI TOBEPXHOCTH ITHPAMU/IBL
[IpencrasieHue o MpaBUIbHBIX MHOTOIPAaHHUKAX (TETPasap, KyO, HoAeKa3ap, OKTa’Ip, HKOca3ap) 2
Pemenne 3a1a4 Ha BRIYKCICHHE TUIOIAAEH TOBEPXHOCTEH MHOTOTPaHHHKOB.
Tema 11.2 Tesna BpameHnusi. Conep:xxanmne yuedOHOT0 MaTepuaia
Hunuuap. [loBepxHocTh BpaieHus. Teno Bpamenus. [lnomans moBepXHOCTH LUIUHIPA. 2
Konyc. Yceuennsliii konyc. Inomans moBepXHOCTH KOHYCA. 2
Hap u chepa. BsaumHoe pacrnonoxkenne miockoctel u mapa. [lnomans noBepxHoCTH mapa. 2
Pemenne 3amay Ha BEIUKMCIICHUE TUIONIAAEH TOBEPXHOCTEH TEN BpallleHUSI.
KonTponbnaa pabora Nell: mo Tteme: MHOrOrpaHHUKH M T€lla BpallleHHs 2
Tema 11.3 O0beMBbI MHOTOTPAHHUKOB Copaep:xanne yue0HOro MaTepuaia
[onsitue o6pema. OOBeM mapaienenunesa, Kyoa. 2
O6beM npusmel U nupaMupl. PaBHoBenukue tena. O0beM yceueHHON MUpaMuabl. 2




Tema 11.4 O6beMbl TeJ1 BpalieHust

Conep:xkanue y4eOHOro MaTepuaia

O0bem mumuHApa. O0beM KoHYyca. OOBbeM mIapa. 2
Pemenne 3aga4 Ha BeIYKCIEHHE 00HEMOB TEN BPALICHUSL. 2
KonTpoannas padora Nel2: o Teme: O0beMbl MHOTOTPaHHUKOB U TEJ BpPAILCHHUS. 2
Ilpakmuueckux 3auamuil 16
Paznen 12 KomOonnaropuka, craTucTHKA 10
U TeOpusi BEPOSITHOCTEl
Tema 12.1 CraTucTunyeckas 06padoTka Conep:xkanue yueOHOro MaTepuaia
JAHHBIX MHoroyronbHUK pacnpenenenus. ['mcrorpamma pacnpeenenus. Kpyropas auarpamma. 2
Tema 12.2 IIpocTeiimue BepOSTHOCTHLIE Conep:xkanue yueOHOro MaTepuaia 2
3a1a4mn Krnaccndeckoe ornpenenenne BepoITHOCTH. AJITOPUTM HAXOXKJCHUS BEPOSITHOCTH CITyYaifHOTO
coObITHs. [IpaBuiio yMHOXKEHUSI.
Pemenue 3a1a4 Ha BbIYUMCIICHHUEC BEPOATHOCTHU
Tema 12.3 CoyeTranus 4 pa3mMenieHust Conep:xkanue yueOHOro MaTepuaia 2
ITonsitue 31 dakropuana.
Tema 12.4 ®@opmyaa ounoma HeloToHna Conep:xkanue ydueOHOro MaTepuaia 2
®opmyna 6uHoMa HeioToHa
Tema 12.5 Cayuaiinble cOOBITHS U UX Conep:xkanue ydueOHOro MaTepuaia 2
BEPOSITHOCTH Hcnonp3oBanne KOMOMHATOPUKH JUTA TIOJICUETa BEPOSITHOCTEN
Ilpakmuueckux 3anamuil 4
Pa3znen 13 YpaBHeHuUs1 M1 HEPABEHCTBA. 8
CucreMbl YypaBHeHH I M HEPABEHCTB
Tema 13.1 PaBHOCHJIBLHOCTH YPaBHEHHUIi Conep:xanue yueOHOro MaTepuaia 3
Teopema o paBHOCHIIBHOCTH ypaBHEeHUH. O IpoBepKe KOPHEMH, 0 IMoTepe KOPHEH.
Tema 13.2 O61u1ue MeToaAbI pereHnst Copaep:xanue yueOHOro MaTepuaia
YPaBHeHU Meron pa3noxeHus Ha MHOXKHUTENH. MeTon BBEIeHU HOBOH IepeMeHHON. DyHKIIMOHAIBHO — 3
rpauIecKuii METO.
OO01re MEeTOIBI pelIeHNs ypaBHeHUH
Tema 13.3 Peuienue HepaBeHCTB ¢ OAHOM Conep:xxanue yuedOHOT0 MaTepuaia
nepeMeHHOM’ PaBHOCHITBHOCTE HEpaBEeHCTB. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB. 2
Pemenue HepaBeHCTB ¢ ONHON EPEMEHHO
Ilpakmuyeckux 3anamuil 6
HToroBasi KOHTpoOJIbHAsI paboTa 3a 2 Kypc 2

Jiist XapaKTepUCTUKU YPOBHS OCBOEHHS y4eOHOI0 MaTepuasa HCIOIb3YyIOTCS CIeayIonre 0003HaueH s :

1. — o3HaKOMUTENBHBIH (Y3HABAaHHE PaHEe U3yYEHHBIX 00BEKTOB, CBOWCTB);

2. — penpOayKTUBHBIN (BBIIOJIHEHNE IESITENBHOCTH 110 00pasily, HHCTPYKLUHU UM O PYKOBOACTBOM)

3. — IPOIYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSATENHLHOE BHIIIOTHEHHE ACATENbHOCTH, PEeLIeHNE MPOOIEMHBIX 3a/1a4)




KOHTPO.JIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUILIAHBI

KonTpoanb U oneHka pe3ylbTaToB OCBOCHHUS y4eOHOW NUCLUMILIMHBI OCYIIECTBIISICTCS MpEnoaBaTeieM B MPOLEcCce MPOBENCHUS TEOPETUUYECKUX M MPAKTHYECKUX
3aHATUH, TECTHPOBAHUS, @ TAKXKE BHIIMTOTHEHUS! 00YyYaIOMIMMUCS HHANBUAYAIbHBIX 3aJJaHUH, IPOCKTOB.
Jnst TeKymero KOHTPOJISE M MPOMEXYTOYHOW aTTecTaluu co3fan (oHz ouneHouHbx cpenctB (OOC). ®OC BkmouaeT B ceOs KOHTPOIbHO-H3MEPHUTEIBHBIC

MaTepuabl, IpeAHa3HAUCHHBIE JIJIS ONPEACICHUs COOTBETCTBHS (MM HECOOTBETCTBHS) MHIUBUAYAIbHBIX 00pa30BaTEIbHBIX JOCTHXKCHUH OCHOBHBIM IOKa3aTeIsIM
OLIEHKH PE3yJIbTATOB MOJTOTOBKH.

[Tpu n3ydyenuu TeM Bcero Kypca «MaTeMaTHKay TeKyIIUH KOHTPOJIb BKIFOUAET BXOJHYIO KOHTPOJIBHYIO paboTy 1 12 KOHTPOJIBHBIX PadOT MO TEMaM BXOSIIIM B
KypcC H3ydeHusl anreOpbl 1 Havaa aHajn3a, TeOMETPHsl W UTOTOBBIX KOHTPOJBHBIX Pa0oT 3a 1 U 2 KypCHI.

Tarxoke B KOHTpOJIE 32 3HAHUSIMH, YMEHUSIMH U HABBIKAMU O0YUAIOMINXCS IPUMEHSIETCS TPOMEKYTOYHBIH KOHTPOJIB:

v’ camocTosTeNnbHbIe paboThl Ha 15 - 20 MUHYT 110 KaK/I0i TeMe NpeaMeTa JUisi OCYIIECTBIICHUS TEKYIIEro KOHTPOJIS 3HAHUM, YMEHUI U HABBIKOB YYalluXCsl, B
Ka4eCTBE JOMOJIHUTENBHBIX YIPAKHEHNUH, @ TAKXKE C LIEIbI0 CAMOIOAT OTOBKH;

v/ 3aueThl 10 TEOPETUYECKOM YaCTH JUIs IPOBEPKH TEOPETHUYECKUX 3a/IaHMUI 110 JJAHHOU TEME;

v TeMaTHYEeCKHEe TECThI I POBEPKHM YCBOEHHS TEOPETHUECKUX 3HAHUU 110 TEME, IyTEM IPUMEHEHHs TECTOBBIX 3aJaHWi B Pa3jIMUHBIX (OpMax: 3ajaHus C
TOTOBBIMHU OTBETAMH, 33JIaHUS CO CBOOOIHBIM KPAaTKHM OTBETOM, 3aJIaHMs Ha JOMOJTHEHNE BHICKa3bIBAHNA.



OcHoBHBIE TOKA3aTeJIN OLICHKH pe3dyJjabTaTra

JIndyHOCTHBIE

Pe3yabTaToM (hOPpMUPOBAHUS JIUYHOCHHBIX YYEOHBIX YHUBEPCAILHBIX OCHCMEUT CJIeNyeT CUNTATD:

v
v
v
v

MIOJIOKUTENBHOE OTHOILIEHUE K YPOKAM MaTEMAaTUKU;

yMeHH€e MPU3HABATH COOCTBEHHBIE OIIMOKY;

(hopMHpOBaHUE IECHHOCTHBIX OPUEHTALNHN (CaMOpPEryIsiLus, CTUMYJIUPOBAHUE, TOCTUKECHUE U JP.);
(hopMHpOBaHNE MATEMATHYECKOW KOMITETEHTHOCTH.

MeTal’[pe)IMeTHLIe

Pe3ysibTaToM (hOPMHUPOBAHUS HO3HABAMENbHBIX YUEOHBIX YHUGEPCANbHBIX Oelicmeuil OYYT SIBISATHCH YMEHUS:
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MIPOU3BOJIBHO M OCO3HAHHO BJIAJICTh OOIIUM IIPUEMOM PEIICHUS 3a/1a4;

OCYLIECTBIIATH TIOMCK HEOOXOMMOM HH(OpMAIIY JITsI BBITOTHEHUS YIeOHBIX 3a/IaHHIA;

HCIIOIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEICTBA, B TOM YHCJIC MOJCIN U CXEMBI JUIS PEIICHUS YUeOHBIX 3a/1a4;
OPHEHTHPOBATKLCS HA pa3Ho0Opasue criocoO0B pelieHus 3a1ay;

YUYUTBCA OCHOBAM CMBICJIIOBOT'O YTCHHUA XYJO0XKCCTBCHHBIX U MMO3HABATEIIBHBIX TCKCTOB,

YMETH BBIACIIATE CYIIECCTBCHHYIO I/IH(i)OpMaHI/HO 13 TCKCTOB PAa3HbIX BUJI0B,

YMETH OCYHICCTBJIATH aHAJIN3 06’beKTOB C BBIZACIICHUEM CYIIECTBECHHBIX U HECYIICCTBEHHBIX ITPU3HAKOB;

YMETb OCYIIECTBIISITH CHHTE3 KaK COCTAaBIICHHE IIEJI0r0 M3 YacTeif;

YMETh OCYIIECTBIISITH CPABHEHUE U KJIACCH(DUKAIHIO MO 3aJJAHHBIM KPUTEPHSIM;

YMETh YCTaHABJINBAThH IPUIHMHHO-CIICICTBEHHBIC CBSI3Y;

YMETb CTPOHTh PACCYKICHUS B POPME CBS3H MPOCTHIX CYKACHUI 00 00bEKTE, ero CTpPOSHUH, CBOMCTBAX U CBA3SX;
YMETh YCTaHABJINBAThH aHAJIOTHH;

BIIAJIETH OOIIMM TIPUEMOM PEeIIeHHs YIeOHbBIX 3a/1a4;

OCYIIECTRIIATH PACIINPEHHBIN MOUCK UHPOPMAIINHN C UCTIONE30BaHUEM PECYPCOB OHOIMOTEKH;

CO371aBaTh U MPeoOPa30BBIBATH MOJICITH M CXEMBI JJIsl pEIICHUS 3a71a4;

YMETbH OCYIIIECTBISATH BRIOOP Hanbomee 3¢ (heKTUBHBIX 00pa30BaTENbHBIX 3a7a9 B 3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBHI.

OCHOBHBIM KpUTepHueM c(pOPMHUPOBAHHOCTH KOMMYHUKAMUBHBIX YUEOHBIX YHUBEPCAIbHBIX OeliCHEUil

MOSKHO CYHUTATh KOMMYHUKATHBHBIE CIIOCOOHOCTH 00y4aK0LIerocs, BKJINYAKIIUE B ce0s:

v
v
v

ANRNIN

JKeJIaHWE BCTYIATh B KOHTAKT C OKPYKaIOILUMH;

3HaHHE HOPM U MPaBHJI, KOTOPBIM HEOOXOANMO CJIEZOBATH IIPH OOLIEHNUHU C OKPYKaIOIIUMHU;

yMEHHE OpraHM30BaTh OOIIEHHE, BKIIOYAIOIIee YMEHHE CIylIaTh COOECEeIHHMKA, YMEHHE 3MOLMOHAIBHO COIEPEXHUBATh, YMEHHUE
pemaTb KOH(PIMKTHBIE CUTYallud, YMEHHE PaboTaTh B IPYIIIIE.

COTpYIHHMYATH C TOBApHUILAMM IIPH BHIIOJIHEHNUH 33JjaHUH B IIape: YCTaHABIMBATH M COONIONATh O4EPENHOCTD IEHCTBUI, CPAaBHUBATh
MOJTy4EHHBIE PE3yIbTaThl, BBICIYIIMBATH HAPTHEPA, KOPPEKTHO COOOLIATh TOBAPHILY 00 OmMOKax;

3aJaBaTh BOIPOCHI C LEJIbIO MONYYEeHHUS HY>)KHOH HH(pOpMaInu;

OpraHM30BbIBATH B3aMMOIPOBEPKY BBHITOIHEHHOH paboThI;

BBICKa3bIBaTh CBOE MHEHHE MTPU OOCYKICHUH 3a/1aHHSL.




Kputepusimu c)opMHUPOBAHHOCTH Y YUAINETOCH pecyiayuu CBOei 1esiTeTbHOCTH MOKeT CTaTh CIIOCOOHOCTbD:

OTCJICKUBATH 1IeJTb YI4eOHOU JSITEIHbHOCTH M BHEYYEOHOU (ITPOSKTHAs ACATEIILHOCTB);

IJIAHUPOBATh, KOHTPOJIMPOBATH U BBITOJIHSATH JCHCTBUE 110 3aJaHHOMY 00pasily, MPaBUIly, C UCIIOJIb30BAHUEM HOPM

BBIOMpATh CPEICTBA IS OpraHU3aIlMK CBOCTO ITOBEICHUS;

aJICKBaTHO BOCITPMHHMMATH YKa3aHHs HA OIIMOKY U MCIIPABIISITh HaliICHHBIC OIIMOKHY.

OLICHUBATh COOCTBEHHBIC YCIIEXH B BHIYMCIUTEILHON JACATEIILHOCTH;

TUTAHUPOBATH IIIATH 110 YCTPAHSHUIO MTPOOEIIOB.

B pe3yabTare usydeHuss TeM Kypca o0ydalomuecsi JOJKHbI MCHOJbL30BATH MPUOOpPETEHHbIe 3HAHUS U YMeHHMSl B NMPaKTUYeCKOM
JesITeJIbHOCTH U MOBCETHEBHOI KU3HH
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v’ IS IPaKTUYECKUX PACYETOB 110 (POpMyJiaM, BKIIoUast JOPMYIIbI, COEPIKAIIME CTENEHHU, PAIMKAIIbI, TPUIOHOMETPHYECKHE (DYHKIIUH,
WCTIONB3YsI IPH HEOOXOJMMOCTH CIIPABOYHBIE MATEPUAITBI U TIPOCTEHIIINE BHIYHCITUTENBHBIC YCTPONUCTBA.

JUISL ONTUCAHUS C IOMOIIBIO (DYHKINUH pa3IMYHbIX 3aBUCUMOCTEN, TIPEICTABIICHUs UX Tpaduyecku, HHTepIpeTalny rpaduKoB.

JUTA pelieHus] MPUKIAAHBIX 3a7ad, B TOM YHCJIE COIMAJIbHO-d)KOHOMHYECKHX W (PU3MUECKNX, HA HAWOOJbIIME M HAaWMEHBIIHE
3HAYEHHUS], HA HAXOXICHUE CKOPOCTU U YCKOPEHUS.

v/ I pellieHus IPUKIIaIHBIX 33/1a4, CBA3AHHBIX C TIOHSTHEM OINPEIETEHHOr0 MHTErpaa.

v’ 71 BeIUHMCIIEHHs 00BEMOB U ILIOIIAJIEN TTIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ TPU PEIIEHUH NPAKTHYECKUX 337124, CIIONb3Ysl IPH
HEOOXOMMOCTHU CIIPAaBOYHUKHU U BEIYUCIUTENbHbIE YCTPONCTBA;

IUISL NCCTIEAOBAHMS (MOAEIMPOBAHUS) HECTIOKHBIX MTPAKTUIECKIX CUTYalllil Ha OCHOBE N3y4EeHHBIX ()OpMYI B CBOMCTB (uryp;

JUISL aHAJIM3a PeallbHbIX YMCIIOBBIX JAaHHBIX, IPEACTABICHHBIX B BUJE JUarpaMm, rpa)ukoB; aHanu3a HHPOpMaIMK CTaTUCTHYECKOTO
Xapakrepa.

v/ JUIsl IOCTPOCHHMS U UCCIIENOBAHMS TIPOCTEHIIINX MATEMATHIECKHX MOJIEIICH.

ANIAN

AR

IIpeameTHbIe

Pa3ButHe moHATHSA
0 YyHucJe

B pe3yabTare H3ydyeHusi TeMbl 00y4yaronuecst J10JKHbI YMETh:

v BBITOJIHATH apu(MeTndecKue NeHCcTBUS Hal YUCIaM1, COYeTast yCTHBIC U IMCbMEHHbIEC IIPUEMBI;

v HaXOOUTh MPUOJKEHHbBIE 3HAUEHHSI BEIMYMH U MTOIPEIIHOCTH BBHIUMCIICHUH (a0COMIOTHAS M OTHOCUTENbHAS),
v CPaBHHUBATb YHCIIOBBIC BHIPAKECHMS,;

v 10JIH30BATHCSI OLICHKON M MMPUKHUIKON P MPAKTUIECKUX PacUeTax.

Tpuronomerpuveckue
pynxuun

B pe3yabTare n3ydyeHusi TeMbl 00y4yaronuecst J10JKHbI 3HATH:

v OMpeACICHUSA paaraHa, CHHYCa, KOCUHYCA U yIJjia O, KaK OpANHATBI 1 aGCL[I/ICCLI TOukH P G,Z[PIHHIIHOﬁ OKPY?KHOCTHU COOTBCTCTBCHHO,
v IIOHATHA q)YHKI_II/Iﬁ CHHYCa, KOCUHYCA, TAHI'CHCA, KOTAHT'CHCA,

v onpeaciiCHue HGpPIO,I[I/I"IeCKOﬁ (I)YHKLII/II/I, HAMMCHBUICTO IIOJIOXKUTECIBbHOI'O IIepuoda IAd q)YHKI_II/Iﬁ CHHYC, KOCHMHYC, TaHI'CHC,
KOTaHI'CHC.

B pe3yabTare u3yueHusi TeMbl 00y4aomuecst J10/LKHbI YMeEThb:

v OIpeeNsITh 3HaUeHNe (YHKLUMH 110 3HAYEHUIO apryMeHTa IIPU Pa3IHyHbIX CrIoco0ax 3a1anus GyHKIUH;
v cTpouTh rpaduku GYHKIMH Y = cOS X, Y = SiN X, y = tg X (110 Toukam); 1o rpaduKy Ha3bBaTh MIPOMEKYTKH BO3pacTaHus (yObIBaHMU),




MNPOMEKYTKHU IMMOCTOAHHBIX 3HAKOB, HanOOJNbIlIEe U HAUMEHBIIIEE 3HAUCHUS q)YHKIII/Iﬁ Yy=COSX,y= sin X5

v HAXOIUTHh O0NAacTH ompenelieHUss U 3HauYeHWH (YHKUUH, HAXOOUTh TOYKH MepecedeHUs rpaduka QyHKUUH C OCSIMH KOOPIMHAT,
OIpEeeNsITh, KAaKUe U3 JaHHBIX (PYHKIMH YeTHbIE, KaKue HEeUeTHHIC;
v NPUMEHSTh  CBOMCTBA TMEPUOTUYHOCTH  TPUTOHOMETPUYECKUX  (YHKUMH  UIS IOCTPOEHHUS TPaHKOB;
v crpouth rpaduku pyHkuui y = mf(X), y = f(kx), rapmoHndeckux koneOaHuu;
v OIUCHIBATH 1O TpauKy ¥ B MPOCTEHIINX CiIydasx Mo (Gopmyre moBeaeHre U cBOHCTBa (DYHKIMH, HAXOOUTD MO rpaduKy QYHKIUH
HanOOJbIINE U HANMEHBIINE 3HAUCHHUS;
v pemarh ypaBHEHHs!, IPOCTEHIIIE CUCTEMbl YPaBHEHHH, HCIIONb3Ysl CBOMCTBA (DYHKIMH U X TpadUKOB.
Tpuronomerpnueckne B pe3yabTare udyuenusi TeMbl 00ydaromuecs J0JMKHBI 3HATD:
YpPaBHeHUs
v olpeneNnenHuns apkKoCHHyca, apkCHHYca, apKTaHTeHCca, apKKOTaHTeHCa YHCIIa;
v (hopMyITBI pelIeHuii MPOCTENRIINX TPUTOHOMETPUUECKHUX YpaBHEHHH cOS X = a, Sin X = a, tg x = a, Clg X = a, COOTHOIIEHHUS
apKKOCHHYCa, apKCHHYCa, apKTaHT€HCa, aPKKOTAHTEeHCa.
B pe3yabTare udyueHusi TeMbl 00ydaronuecs J0JMKHbBI yMeTh:
v pemaTth MpOoCTeHIe TPUTOHOMETPUYECKHE YPAaBHEHUS, NX CHUCTEMBI, a TAaKXKe HEKOTOpbIE BUJBl TPUTOHOMETPHUECKIX YpaBHEHUH
(xBagpaTHBIE OTHOCHUTENHHO OIHOM M3 TPUTOHOMETPHUYECKUX (PYHKIMH, OTHOPOTHBIE YPaBHEHHS MIEPBOM M BTOPOM CTEIIEHHW OTHOCHUTEIHHO
€oS X u SiNn x);
v pemaTs IpOoCTEHIINE TPUTOHOMETPUUECKHAE HEPABEHCTBA,;
v WCTIONB30BATh IS NPUOIMKEHHOTO PEeIeHNs] ypaBHEHUH W HEPAaBEHCTB IpaMIeCKUid METOL;
v n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUH IMPOCTEUIITUX YPaBHEHUH U UX CHCTEM.
IIpeoOpa3zoBanue B pesyabTare H3ydyeHusi TeMbl 00y4yaronuecst J0JKHbI 3HATh:
TPUTOHOMETPUYECKUX
BbIPasKeHHii v (opMyJIBL, CBSI3BIBAIOLINE TPUTOHOMETPUUECKUE (DYHKIIMN OJHOTO U TOT'O K€ apryMEHTa!
sinx cosx : 1 _ - 1 _
tgx = cosx’ ctg x = sinx 1+(tg 2% = (cos]ix)?’ 1+ (ctgx)* = (sinlx)]2"

(sinx)® + (cosx)* = 1.

v (hopmybl, CBsA3BIBatONIHE (DYHKIIMH apTyMEHTOB, U3 KOTOPBIX OJWH BIBOE OOJBIIE IPYTrOro:
2tgx

sin2x = 2sinx— cosx—;co052x = (cosx)? - (sinx)?: tg 2x = W

1+ cos2x

— CO052x
> H

— - . - 1

S(cos x)* = (sinx)® = 2

v (OpMYJIBI CIIOKEHHS ApTYMEHTOB.

4 bopMynbl Ui TpeoOpa3oBaHUs CYyMM TPUTOHOMETPUYECKHX (YHKIHM B MPOW3BEICHUS, TPOU3BEICHUI

TPUTOHOMETPHUYECKUX (PYHKIIHMHA B CYMMBI.
v




B pe3yiabTarte u3yueHusi TeMbl 00y4alomIuecs 10JKHbI YMETh:

v MPOBOAMUTH IO U3BECTHBIM (OpPMyJIaM H IMpaBUiIaM MpeoOpa3oBaHusi OYKBEHHBIX BBIPAXKEHUH, BKIIIOYAIOIIMX TPUTOHOMETPHUECKHE
(hyHKITIY;
v BBIYUCIISITh 3HAUEHHS OYKBEHHBIX BBIPaKEHHI, OCYILIECTBIISST HEOOXOIUMBIE MOJICTAHOBKH M IPEOOpPa30BaHUS;
v WCTOJNB30BATh  Pa3IMYHbIE  TPUTOHOMETpHUYeckue (GOpPMYyIbl  Jisl  PElIeHHs] TPUTOHOMETPUUYECKHX YPABHEHH.
BBenenne B B pe3yabTaTte n3ydyeHusi TeMbl 00y4alonuecst J10/KHBI 3HATH:
cTepeoMeTpPHUI0
v OCHOBHBIE TIOHSTHSI U aKCHOMBI CTEPEOMETPHUH, CIICIACTBHS U3 aKCHOM.
B pe3yabTaTte n3yuyeHusi TeMbl 00y4alonuecs J10KHBI YMETh:
v WCTOJIb30BaTh aKCHOMBI CTEPEOMETPUU M MX CIICACTBHS MPU PEHICHUM CTaHJAPTHBIX 33/1a4 JIOTHUECKOTO XapakTepa, H300pakaTh
TOYKH, MPSIMbIE ¥ UIOCKOCTH Ha MPOSKIIMOHHOM YepTexe NMPU Pa3IHYHOM UX B3aMMHOM PaCIOIOKEHNUHU B IPOCTPAHCTBE.
IMapamieabHOCTH B pe3yabTaTte n3yuyeHus TeMbl 00yuaronnecs 10JKHbI 3HATH:

NPSIMBIX U IUIOCKOCTel B
NPOCTPAHCTBE

v OIPEAEIICHNS NTAPAJUIEIbHBIX IPSIMBIX B IIPOCTPAHCTBE, NAPAILIEIBHBIX IUIOCKOCTEN, PSIMOM, MTapaIeNbHON IIIIOCKOCTH;
v MIPU3HAKYU NAPAJUIETIbHOCTH MPSMBIX U IJIIOCKOCTEM, IPAMOM U INIOCKOCTH.
B pe3yabTare u3yueHusi TeMbl 00y4alonuecs J0JMKHbBI YMeTh:

v OIMCHIBAaTh B3aUMHOE PACIOJIOKEHHE TPSMBIX W IUIOCKOCTEH B MPOCTPAHCTBE, ApPTyMEHTHPOBATh CBOU CYXKICHHS 00 STOM
pPacnoiIoKEeHNH;

v pemaTh HECTIOXKHBIE 3a7]a4l Ha JIOKa3aTENbCTBO M BBIUMCIIEHUS C MCIIONB30BAHUEM HM3YYEHHBIX CBOWCTB, OINpEEIeHUH, MPU3HAKOB
MIePIICHNKYISIPHOCTH;

v WCIIONIB30BATh MPH PEIIEHNUH CTEPEOMETPHUUECKUX 3a/1a4 INIAHUMETPpHUYECKIE (PaKTHl M METOIBI;

v MIPOBOJINTH JI0KA3aTENbHBIE PACCY)K/ICHHS B XOJI€ PEIICHHS 3a]1a4.

IlepneHAUKYJIAPHOCTD
NPSAMBIX U IJIOCKOCTEH B
NPOCTPAHCTBE

B pe3yabTare n3ydyeHusi TeMbl 00y4yaronuecst J10JKHbI 3HATh:

v OIpEeNeHNs] NEPNEeHANKYIAPHBIX NPSAMBIX, IUIOCKOCTEH, NpsSMOH, MNEpHEHAMKYISIPHONH IUIOCKOCTH, HAKJIOHHOH, NpU3HAKU
NEPHEHANKYISIPHOCTU MPSMOM U IMIIOCKOCTEHN, CBOMCTBA NEPIEHAUKYIISIPHOCTH IPSIMON U IIOCKOCTH;

v TEOpeMy O TPeX MepHeHINKYIIpax;

v CBOICTBA N300pakeHUs MPOCTPAHCTBEHHBIX UTYP.

B pe3yabTare n3ydyeHusi TeMbl 00y4yaronuecs J10JKHbI YMETh:

v OIMUCBIBATH B3aMMHOC PACIOJIOXKCHUC IIPSAMBIX H IUIOCKOCTEH B MNPOCTPAHCTBC, APTYMCHTHUPOBATH CBOU CYKIACHUSA 00 »TOM
PACIIOJIOXKCHN N,

v AHAJIN3UPOBATH B HpOCTGﬁMHX ClIydasaX B3aMMHOC PACIIOJIOXKCHUC 00BEKTOB B MMPOCTPAHCTBE;

4 peliaTh MIAHUMETPHUICCKUEC U HpOCTCﬁIHHC CTCPCOMCTPUUCCKHUC 3a/1aY1 Ha HAXOXKJACHNUC T'COMCTPUUCCKUX BCIINYNH ():U'II/IH, yr‘J'IOB);

4 HCIIOJIB30BAaTh IIPU PCHICHUU CTCPCOMETPUICCKUX 3aAau INIAHUMETPHUYCCKUEC (l)aKTLI 1 METOIBI;

4 MNPOBOAUTH AOKA3aTCIIbHBIC PACCYXKACHUA B XOAC PCHICHUS 3a/1a4;

4 CTPOUTH CCUCHU TCTpadApa U NapalJICICIUIICAA,

v

PpacClio3HaBaTb Ha YCPTCIKAX MW MOJACIAX MNPOCTPAHCTBCHHBIC (bOpMBI; COOTHOCHUTL TPCXMCPHBIC O0BEKTEI C HX OIIMCAaHUsAMU,




M300paKCHUSIMU.

IpousBoanas B pe3yabTaTte n3ydyeHusi TeMbl 00y4alonuecst J10KHBI 3HATH:
v oIpe/IeTIeHUs TIpeieNa MoCIeJ0BaTeNIbHOCTH, IPUPAICHHs apryMeHTa, pupalieHus QyHKINU, TPOU3BOIHOM, TOYKH DKCTpeMyMma
(MakcuMa, MUHEMYMa) (DYHKIIMH, CTAIIMOHAPHOW TOYKH, KPUTUYECKON TOUKU (DYHKIINY;
v reoMeTpudeckuii M pU3NIECKUil CMBICI ITPOM3BOIHONM;
v (hopMyJIBl ¥ TIpaBUJIA IS OTHICKAHUS TIPOM3BOIHBIX;
4 AJIrOpUTMBL  [JIsI  MCCIICAOBAaHUSA Q)YHKHI/H‘/'I Ha MOHOTOHHOCTb U OKCTPEMYMEIL, HauOOJIBIIEr0 U HAWMEHBIIEr0 3HAYECHUS
HeNpepbhIBHOW (DYHKIIMU Ha TIPOMEKYTKE.
B pe3yabTaTte n3yuyeHusi TeMbl 00y4yalonuecs 10KHBI YMETh:
v BBIYUCIISATH TPOU3BOJIHEIC DIIEMEHTAPHBIX (DYHKIIHH, UCIONB3Ys CIIPABOYHbIC MATEPUAIIBI;
v HCCIIEIOBATh B MPOCTEHINMX CIydasx (YHKIUH HA MOHOTOHHOCTb, HAXOJUTh HAaWOONBIIME W HAMMEHBINWME 3HAYCHUS (DYHKIIHIA,
CTPOUTH Ipa)K¥ MHOTOWIEHOB U MPOCTEHIIINX PAalMOHAIBHBIX (PYHKIMI C MCIIOIH30BAHUEM arrapaTa MaTeMaTHYECKOT0 aHAIIN3A.
IlepBooGpa3nasn B pesyabTare H3ydyeHusi TeMbl 00y4yaronuecst J0JKHbI 3HATh:
HHTEerpa
v olpeneneHre nepBooOpa3Hoil, HEONIPENEIEHHOTO HHTErpaja, ONpeelIEeHHOT0 HHTErpaa;
v (hopMyIBI ¥ TIpaBUIIA LTSI OTBICKAHUS TIEPBOOOPA3HOI;
v (hopMyIIBI ¥ TIpaBUIIa OTHICKAHUS HEOTIPEIEIEHHOTO HHTErpaa;
v (hopMymy 1T BEIYHCIIEHUS olpeneneHHoro narerpana (popmymna Hetorona - JleliGamma).
B pe3yabTare u3yueHusi TeMbl 00y4aonuecs J0JMKHBI YMeTh:
v BBIYHCIISATH IIEPBO0OOPA3HBIC dIIEMEHTAPHBIX (PYHKIH, NCIIONB3YS CIIPABOYHBIE MATEPUATIBL;
v BBIYHCIISTH B MPOCTEHUIINX CITydasx IUIOMAAN C UCTIOIH30BAHHEM EPBOOOPAZHOM.
BekTopsl B pesyabTare n3yueHust TeMbl 00y4aromuecs J0MKHBI 3HATh:
NMPOCTPAHCTBE
v MpaBmIIa N300paKEHHs BEKTOPOB Ha ILIOCKOCTH;
v OCHOBHBIE CBOWCTBA BEKTOPHBIX BEJINYHH,
v B Y€M COCTOHT IPABHIIO MapaljIeJIorpaMMa, MPaBUIIO0 MHOTOYTOJIbHHKA, TIPABUIIO TIapaJlieNenure/a;
v olpeneNneHre KOIUTMHEaPHBIX U KOMILIAHAPHBIX BEKTOPOB.

B pe3yabTaTre n3ydyeHusi TeMbl 00y4yaronuecs J10JKHbBI YMETh:

4 pacKiiabIBaTh BEKTOP 11O ABYM HCKOJUIMHCAPHBIM BCKTOpPAM, 10 TPEM HCKOMIIJIAHAPHBIM BCKTOPAM;,
4 pelmaTb TCOMETPUICCKUEC 3a/1a4r, OTUPASACh HA U3YUCHHBIC [IpaBUJia, IPUMCHAA AT €6paH‘leCKI/Iﬁ arrapar,
4 HCIIOJIL30BATh IIPHU PCHICHHUU CTCPCOMETPUICCKUX 3a4aY IMJIAHUMCTPUYCCKUC (l)aKTLI 1 METOJBI,




v MIPOBOAUTH A0KA3aTCIbHLIC PACCYKACHUA B XOAC PCHICHUA 3a1a4.

Meton koopamHaT B | B pe3yabTare nzydeHus TeMbl 00y4daromuecs J01KHbI 3HATH:
NMPOCTPAHCTBeE
v KaK OIpPEeNsioTCs KOOPANHATHI BEKTOPA;
v JIEUCTBUS HaJl BEKTOPaMH B KOOpIMHATAX;
v KaK OIpeeNseTcs CKalIpHOe POU3BEICHUE;
v CBOWCTBA CKaJISIPHOTO NTPOU3BEICHMUS;
v ypaBHeHHE CPephl U IIOCKOCTH
v (dhopmyIly HaXOXKJIEHUSI KOOPAUHAT CEpEANHBI OTPE3Ka;
4 (1)OpMy.IIy BBIYUCIICHUA PACCTOAHUA MEKAY ABYMS TOUKaMHU B IIPOCTPAHCTBE C IMTOMOIIBIO KOOPJAUHAT.
B pe3yabTare udyueHusi TeMbl 00ydaronuecs J0JMKHbBI yMeTh:
v BBIYUCIIATE KOOPAUHATHI BEKTOPA B IIPOCTPAHCTBE;
v BBIYUCIIATH CKAIIIPHOE IIPOU3BEIEHUE B KOOPAUHATAX;
4 BBIYUCIIATE PACCTOAHUE MEXK Y ABYMs TOYKaAMH B IIPOCTPAHCTBE,
v 3aIMChIBAThH YpaBHEHUE CHEpPhI U THIOCKOCTH;
v MIPUMEHATH MIPU PEIICHUH CTEPEOMETPUYECKIX KOOPANHATHO-BEKTOPHBIN METOT JJISi BEIYMCIIEHUS! OTHOIICHUH, PACCTOSHUM U YTJIOB;
v WCIIONIB30BaTh MPH PEIIEHUH CTEPEOMETPHUUECKUX 3a/1a4 IIaHUMETpHUYeCcKre (PaKkThl U METObI;
v MIPOBOJINTH JI0KA3aTENbHBIE PACCYKICHHS B XOJI€ PEIICHHS 3a/1a4.
Crenenu U KOpHU B pe3yabTare u3yueHusi TeMbl 00y4alonuecs J0JMKHBI 3HATD:
v HOBBIE TEPMHUHBI MaTEMATHUECKOTO S3bIKA: CTENEHb C pPAlMOHAJIBHBIM IIOKa3aTeleM, CTeNeHHas (YHKIWSA, HpparroHAIbHOE
BBIP2KEHHE;
v CBOICTBA cTereHHOU (DyHKINH, ee rpaduk, hopmyny s quddepeHITnpoBaHusL.
B pe3yabTare u3yueHusi TeMbl 00y4aonuecs J0JMKHBI YMeTh:
v MIPUMEHATH OIpe/eNIeHUs] KOPHS U apu(hMETHIECKOT0 KOPHS N-OH CTEIEH! U3 YHCia a IS MPOCTEHIINX BRIYHCICHUN;
v MIPEJCTABIIATH apH(PMETHIESCKHI KOPEHb N-OH CTEIEeH! W3 YKClia a B BUJE CTENEeHU C PallHOHANFHBIM — TIOKa3aTeleM, CTeleHH C
IpOOHBIM  TOKa3aTeneM B  BHJE apuPMETHIECKOro KOPHS U3 YHCIIa;
v MIPOBOIUTH TI0 U3BECTHBIM (hOPMYJIaM | MPaBUIIaM IPeoOpa3oBaHMs OYKBEHHBIX BHIPAYKEHUH, BKIFOYAIONINX CTETIEHH, paHKaIIbI;
v BBIYHCIISATH 3HAUEHHS YUCIIOBBIX M OYKBEHHBIX BHIpaXKEHUH, OCYIIECTBIISAS HEOOXOIUMbIE TIOJICTAHOBKHU U MPE0OPa30BaHUS;
v pemaTs mpocTeiinre uppaoHaibHbIe ypaBHEHUS.
v CTpOUTH TpahMKH CTEEHHBIX (HYHKIIH;
v MIPUMEHATH TPON3BOIHYIO CTENEHHON (PYHKIIMH K UCCIIEIOBAHUIO (DYHKITHIA;
v MIPUMEHATh  MEPBOOOPA3HYIO CTEMEHHOW (PYHKIMHA K BBIYMCICHHUIO OMPEIEIEHHBIX WHTETPAJIOB U TUIOMIAJEH COOTBETCTBYIOIIUX
¢buryp.
I[oxa3aTenbHan u | B pe3ynbTare n3yyeHusi TeMbl 00y4arONHeCs AOKHBI 3HATH:
Jorapudmudeckas

v HOBBIC TCPMHUHLI MAaTCMATHYCCKOI'O SA3bIKA: ITOKA3aTCJIbHAA (bYHKLII/IH, IOKa3aTC/IbHOC YpPAaBHCHUC, IMOKA3aTCIIbHOC HCPABCHCTBO,




bynxumn

JorapudM 4Yucna, OCHOBaHUE Jorapudma, Jorapupmudeckas ¢byHKIUS, aorapuMuUecKoe  ypaBHEHHE, norapudMuyecKoe
HEpaBEHCTBO, YKCIIOHEHTA, JorapudMuieckasi KpuBas;

v OCHOBHBIE CBOICTBa U rpad)MKu JIOrapuMHUUECKOH U TTOKa3aTEeNbHON (PyHKINI;

v ¢dbopMynbel, CBSI3aHHBIE C TOHATHEM Jorapudgma, c¢ auddepeHInpoOBaHUEM

MOKa3aTelbHON 1 JIorapuMUIecKon HyHKIUH.

B pPeE3yJabTaTE H3YUYCHUS TEMbI Oﬁy‘lalOIIII/IeCﬂ HOJIZKHBI YMETh:

v CTpouTh TpadUKd TIOKa3aTeNbHOH © Jorapugmuyeckoid (QyHKIMHA CIAHHBIM OCHOBAHUE;

v OIUCHIBATH MO TpaduKy WM B TMPOCTEHIIHMX ciydasx MO (QopMyse MOBEIEHHE W CBOWCTBA IMOKA3aTENbHOW M JIOTapu(MUYECKON
bynkumit;

v BBHITIONTHATE MPeoOpa3oBaHUsl TPOCTEHIIMX BBIPAKEHWH, BKIIOYAIONIMX apu(pMETHUYECKHe Olepalyu, a Takke OIlepanuio
Jiorapu(pMUpPOBaHUS;

v pemarh mokas3artelbHbIe, JTOrapu(MUIECKIE YpaBHEHUS M HEPAaBEHCTBA, IPOCTEHININE CUCTEMBI YPaBHEHH, HECTIOXKHBIC YPaBHEHHS U
HEPABEHCTBA, CBOJIUMBIE K HUM.

v pemaTh ypaBHEHUs, IPOCTEHIIINE CUCTEMBl YPaBHEHH, UCTIONB3Ys CBOMCTBA (PYHKIIMH 1 UX TPaHKOB;

v MPUMEHSTh  TPOW3BOJHBIC  ITOKA3aTENbHOW, JIorapuMHUUYecKod  (QYHKIWE K UCCIESOBAHUIO (DYHKIIHIA;

v MIPUMEHATH EPBOOOPA3HBIE K BEIYUCIEHUIO OMPENEIEHHBIX HHTETPAJIOB U IUIONIA/IeH COOTBETCTBYIOMIUX puryp.

MHororpaHHUKH

B pe3yJabTaTE H3YUCHUHA TEMbI 06yqaloumec51 AO0JI’KHBI 3HATb:

oIpeneNneHus IBYTPaHHOrO yIila, MHOTOTPaHHUK;
OIIpeNeNeHns U CBOWCTBA TIPU3MEI;

OlpeneNeHre U CBOMCTBA ITMPaMHU/IBL;

OIPEEIICHNE U CBOMCTBA YCEUEHHOW MUPAMUIBL;
(hopMyIIBI U1 HAXOXKIEHHSI 00bEMOB MHOTOTPAHHHKOB.
B pe3yabTare u3yueHusi TeMbl 00y4aonuecs J0JMKHBI YMeTh:

AN NN NN

v pacro3HaBaTh Ha 4YepTeXKax M MOJENSAX IPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH TPEXMEpPHBIE OOBEKTHI C HMX ONUCAHUIMH,
M300pakeHUSIMU;

v aHaJIM3UPOBATH B IIPOCTEHIIMX CITydasix B3aHMHOE PacIIOJIOKEHNE 00BEKTOB B IIPOCTPAHCTBE;

v n300pakaTh OCHOBHBIE MHOT'OTPaHHHKH; BBITIOJHSATE YEPTEKH 10 YCIOBHSM 3a]1a4d;

v penraTh IIaHUMETPHYECKUE U MPOCTEHINNE CTEPEOMETPHUCCKUE 3a1aui HAa HAXOXKICHHE TeOMETPUYECKUX BEITWYMH (IUTHH, YIJIOB,
Iomanei, 00beMoB);

v pemiath  MPOCTEUIIME CTEPEOMETPUYECKHE 3aJadyd Ha  BBIYMCICHHWE M JJOKAa3aTeIbCTBO C  IPUMECHEHHEM CBOWCTB
MHOT'OI'PaHHUKOB;

v CTPOHTH MPOCTEHIINE CeUeHNUs KyOa, TPU3MBI, THPaMUJIBI;

v UCIIOIb30BATh IPH PEIICHUN CTEPEOMETPHUYECKUX 3a/1a4 IUIAHUMETPUYECKHE (aKThl M METOIbI;

v MIPOBOAMTE JI0Ka3aTeNbHbIE PACCY)KICHHUS B XOJI€ PEILICHHS 3a/1ay.

B pe3yjabTare HU3Y4YCeHUSA TEMbI oﬁyqammnem JOJIXKHBbI HCIOJIB30BaTh HpHOﬁpeTeHHbIe 3HAHUA U YMEHUSA B HpaKTH‘leCKOﬁ
JeATEJIbHOCTH U MOBCETHEBHOI KU3HU JJIAL




v HCCIe0BaHus (MOISTUPOBAHNS) HECIIOKHBIX TPAKTHUECKUX CUTYAI[Mi HA OCHOBE U3YYEHHBIX ()OPMYJ M CBOUCTB PUTYD;
v BBIUMCIICHHS O0BEMOB W IUIOMIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN NPH PELICHWW MPaKTHUECKUX 3allad, MCHOIb3Ys NpHU
HEOOXOMMOCTH CIIPABOYHUKH U BEIYUCIUTENBHBIE YCTPOHUCTBA.

Tena ppamenns

B pPeE3yJabTaTEC H3YUYCHUS TEMbI Oﬁy‘lalOIIII/IeCﬂ AOJI’KHBbI 3HATDb:

v OIIpENIENICHUS U CBOWCTBA TeJ BPAICHUS LIMJIMH/PA, KOHYyca, chephl U mapa;
v (hopMyJIBI ST HAXOXKICHHSI TIONIAICH ITOBEPXHOCTH IMIIMHAPA, KOHYCa U Iapa;
v (hopMyJIBI [T HAXOXKICHHSI 00BEMOB,

B PeE3YyJIbTATE U3YUCHUHA TEMbBI oﬁyqamumecﬂ AOJIZKHBI YMETD:

v paCHO3HaBaTB Ha qepTen(ax n MOACIIIAX HpOCTpaHCTBeHHBIe (1)0pr1; COOTHOCHUTH TpeXMepHI)Ie O6’I)€KTI)I C HUX OIIMCaHHAMH,
M300paKEHUSMY;
4 aHAJIM3UPOBAThH B IIPOCTEHIIIMX CITydasX B3aUMHOE PACIOI0KEHUE 00bEKTOB B TPOCTPAHCTRE;
v I/I306pa)KaTB OCHOBHBIC prrm;le TECJ1a,; BBIIIOJIHATH qepTencM 110 yCHOBI/ISIM 3aaad,
4 permaTh IIaHUMETPUIECKHE U TPOCTEUIITNE CTEPEOMETPUICCKIE 3a1auil HAa HAXOXKICHHE TCOMETPHUECKUX BEWYWH (IUIHH, YTJIOB,
IIoMmaaeH, 00bEMOB);
4 permaTh TMPOCTEHIIHE CTEPEOMETPUUCCKIE 3a/1aUl HA BBIYHCICHUE M JIOKA3aTEIhCTBO C IIPUMEHEHHUEM CBOMCTB TEN BPAICHHS;
4 CTPOUTH TIPOCTEHIIINE CeUeHUS KyOa, MPU3MBI, TUPAMHU/IBI;
4 HCIIONB30BATh IIPH PEIICHUN CTEPEOMETPHUCCKUX 3a/1ad TUIAHUMETPHICCKHE (PaKThl U METOJIEI;
4 MIPOBOJINTH JI0KA3aTENbHBIE PACCYK/ICHHS B XOJI€ PEIICHHS 3a/1a4.
JIeMeHTbI B pe3yabTare u3yueHusi TeMbl 00y4aonuecs J0JMKHBI YMeTh:
KOMOMHATOPHKH,
MaTeMaTHYeCKoid 4 pemats mpocreiire KoOMOMHATOPHBIE 3a7a91 METOIOM Iepedopa, a TAaKXKe ¢ UCTIOIh30BAHIEM U3BECTHBIX (POPMYIT;
4 BBIYHCIISATH B MMPOCTEHUIINX CITydasx BEPOSITHOCTH COOBITHI HAa OCHOBE ITOJICUETA YHCIIa UCXOIOB.
CTATUCTHKH U TeOpUH
BepPOsITHOCTE
YpaBHeHust u | B pe3ysibrare nuy4yeHust TeMbl 00y4arouuecs J0JKHbI YMeThb:
HepaBeHCTBAa
v pelmaTs paloHaNbHbIe, IOKa3aTeNbHbIE W JIOTapu(MHUUECKHe YypaBHEHHs] W HEPaBEHCTBa, NPOCTEHINNE WppaliOHAJIbHBIE U
TPUTOHOMETPUYECKHE YPaBHEHUS, UX CUCTEMEI;
v COCTaBJISTh YPaBHEHUS M HEPABEHCTBA 110 YCIOBUIO 3a/1a4H;
v WCIIONB30BaTh JUTsl MPUOIIKEHHOTO PEIIeHNs YPAaBHEHUH U HEPABEHCTB TpapUIeCKUil METOI;

4 I/I306pa)KaTB Ha KOOpI[I/IHaTHOﬁ IIJIOCKOCTH MHOXKECTBa peH_ICHI/Iﬁ HpOCTeﬁHIHX ypaBHeHI/Iﬁ 1 UX CHCTEM.




YYEBHO-METOAWYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
MMPOI'’PAMMbBI YUEBHOU JUCLUITIJINMHBI «MatemaTuka: anredpa v Hadaia MaTeMaTHIECKOTO
aHaJN3a; TEOMETPUS

TpebdoBaHUsI K MUHIMAJIBHOMY MaTePHAIBLHO-TEXHUYECKOMY 00ecredeHHI0
Peanu3anust nporpaMMbl AUCHUIUTHHBI TpEOYeT HalMuKsl y4eOHOro KaOMHEeTa MaTeMaTUKU
O0opynoBanue yaeOHOro KaOMHeTa:

- IOCaI0YHBIC MECTA 110 KOJTMYECTBY 00yYarOUINXCS;

- paboyee MecTO MpenoaaBaTes;

- y4eOHUKH 110 KOIUYECTBY 00YUarOIIIXCS;

- Ta6J'II/IHBI " CIIPpaBOYHBIC MaTCpHAJIbI

PEKOMEHAYEMAA JIMTEPATYPA
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Mopokosuu, A. I'. Anrebpa u Havana anammsa. 10—11 kmaccesr: 3amaunuk / A. T'. Mopakosuu, T. H.
Mumrycruna, E. E. Tynsunnckas. — M.: Muemo3usna, 2012.
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IIpumepHBIii TepedyeHb BONMPOCOB MO YUeOHOH AW CHMIIIMHE,
NpoBepsieMble 3aJaHNSIMH B paMKaXxX NPOMeKYTOYHOH aTrecTaluu
(mMcbMEeHHOM PK3aMeHAUMOHHOI PadoThI)

Crenenu 1 KOpHHU.

Jlorapugwm uucna.

JlorapupMuyeckne ToXIECTBA.

@DopMyJIbl TPUTOHOMETPHH.

Cunyc, KOCHHYC, TAHT'€HC, KOTAHT'€HC MPOU3BOJILHOTO yria.
[IpeoOpa3zoBaHue TPUTOHOMETPUIESCKUX BBIPAKECHHIA.
[Ipeobpa3zoBaHue BBIpaKEHUH, COEPIKALIUX CTEIEHN U KOPHH.
[IpeobpazoBanue lorapuhMUUECKAX BHIPAKECHHIA.

DyHKIMs, CBOWCTBA (DYHKIIHH.

0. I'paduk pynkIHN.

11. IIpomMexyTKh MOHOTOHHOCTH (DYHKIINH.

12. Touku 3kcTpeMyMa QyHKIIHH.

13. HauGonbliee v HanMeHblIliee 3HAaUCHHUS (DYHKIINH.

14. TlokazarenbHas GyHKIMS, € TpadyK U CBONCTBA.

15. Jlorapudmuyeckas GpyHKIus, e€ rpadiK 1 CBOUCTBA.

16. IlokazarenbHbie ypaBHEHHS 1 HEPABEHCTBA.

17. Jlorapudmudeckue ypaBHEeHN U HEPABEHCTBA.

18. IpousBoaHas, e€ reoMeTpuIecKuil 1 (GU3NICSCKUIT CMBICI.

19. IlpumMeHeHHsI TPOU3BOIHOM.

20. INapamienbHOCTh MPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE.

21. TleprieHANKYISPHOCTH MPSIMBIX U IIOCKOCTEH B TIPOCTPAHCTBE.
22. MHOrorpaHHUKM: IpU3Ma, Mapajlie/euIe], MupaMIa.

23. TloBepxHOCTH U 00BEMbI MHOTOTPAHHHKOB.

24. Tena BpameHus: NWIAHAP, KOHYC, Iap.

25. TloBepxHOCTH U 00BEMBI TEJT BPAICHUS.

26. KoopauHaThl B BEKTOPHI B IIPOCTPAHCTBE.

27. TabauuHoe U rpaduvecKoe MPEACTABICHUE TaHHBIX.

28. BeposATHOCTH COOBITHIA.

29. IlepecTaHOBKH, pa3MEIICHHS, COUCTAHHUS.

30. IIpumepbl HCIOIB30BAHUS BEPOSITHOCTEH U CTATUCTUKY TIPH PEIICHUH MPUKIIAIHBIX 3a/1a4.

HBOoNoO~WNE
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