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TIOSACHUTEJIbBHAA 3ATTNCKA

[IporpamMma obmeoOpa3oBaTenbHOM yuyeOHOW AMCHMIUIMHBI «MaTemMaTuka» MpeAHa3HaueHa Ui HU3ydeHHs
MatemaTuky B [ BIIOY PX ITY-18, peanusytomux 00pa3oBaTeNnbHYIO MPOrpaMMy CpEJHEro o01ero o0pa3oBaHus
B IIpeleliax OCBOCHUS OCHOBHOM npodeccruoHanbHoli o0pa3oBatensHoii mporpammbl CI1O (OITOIT CITO) Ha 6a3e
OCHOBHOTO 00111er0 00pa3oBaHusl TP NOATOTOBKE KBATH(PHUIIUPOBAHHBIX PA0OUHX, CITYKAILHX.
[Iporpamma paspaborana Ha ocHoBe TpeboaHuii ®I'OC cpennero obmero oOpa3oBaHMs], MPEIBSIBIIEMBIX K
CTPYKTYpE, COICPKAHUIO U pe3yJibTaTaM OCBOCHHUS yUeOHOHM JUCIUIUIMHBI «MaTeMaTHKa», B COOTBETCTBUU C
PexoMeHpanmusiMu 1O OpraHHW3aldd IOJYYEHHS CpeJHero oOmero oO0pa3oBaHWsT B TpEAeNax OCBOCHHS
00pa30BaTENbHBIX MPOrpaMM CpPEAHEro MpoeCCHOHAIBHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
o0pa3oBaHUs C ydYeToM TpeOoBaHHMH (heAepalIbHBIX T'OCYIAapPCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB U
noiy4aemMoit mpodeccun cpeaHero npodeccruoHansHOro oopasoBanus (muckMo JlenaprameHTa rocy1apCcTBeHHON
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:
* obecriedyeHrne CPOPMHUPOBAHHOCTH TPEICTABICHUH O CONHANBHBIX, KyJbTYPHBIX M HCTOPHUYECKUX (haKTopax
CTAaHOBJICHUA MAaTCMAaTHKU,
* obecrieueHre c(hOPMUPOBAHHOCTH JIOTHIECKOT'0, AITOPUTMHUYECKOTO U MATEMAaTHIECKOI'O MBIIIIICHUS;
* obecrieueHne chOpMUPOBAHHOCTH YMEHHI MPUMEHSITH IMOMyYeHHbIC 3HAHHUS TIPU PELICHUH Pa3IMYHbIX 33]1a4;
* obecnieueHue c(HOPMUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHKE KaK YacTH OOIIEYeTIOBEUYECKOW KYIbTYpHI,
YHUBCPCAJIIbHOM A3BIKC HaAYKH, ITO3BOJIAIOIIEM OIMUCBIBATE U N3YUaTh PCAJIbHBIC IIPOLICCCHI U ABJICHUA.
B mnporpamMmy BKIIOUEHO CcoOJiep)KaHUE, HANpaBIeHHOe Ha (OpMHpOBaHHE Y CTYJICHTOB KOMIICTEHIINH,
HeoOXomauMbIX sl kadecTBeHHOro ocoeHuss OITOIT CIIO na 6a3e OCHOBHOro 00IIEro oOpa3oBaHHUS C
MOJy4YEeHUEM CpeJHero oO0Imero oOpa3oBaHWs; NPOrpaMMbl TOATOTOBKH KBATU(PHUIMPOBAHHBIX pPaboOdMX,
cyxanmwmx (IITIKPC).
[IporpaMmma MOXKET WCHOIB30BATHCA JAPYTUMH TPOGECCHOHAIBHBIME 00pa30BaTENbHBIMUA OPTaHU3AIMSIMH,
peanu3yonuMi 00pa3oBaTeIbHYI0 IPOrpaMMy CpeIHero odIero o0pa3oBaHusl B Ipeleliax OCBOSHHsI OCHOBHON
OIIOII CIIO na 6a3e ocHoBHOTr0 0011Ier0 0Opazoanus (ITIIKPC).

OBIIAS XAPAKTEPUCTUKA VYYEBHOM JUCLMIUIMHBI «Marematuka: anreGpa o Hadama
MaTeMaTHYECKOTO aHAJIN3a; TEOMETPHSI ».

B I'BIIOY PX IIV-18, peamusyromas o0pa3oBaTENbHYIO IIPOrpaMMy CpPEIHETO 00ImIero oO0pa3oBaHUS B
npenenax ocsoenus [ITIKPC CITO Ha 6a3e 0CHOBHOI'O 00IIero 00pa3oBaHus, H3yUYECHHUE MaTEMaTHKH HMEET CBOM
0COOCHHOCTH B 3aBUCHMOCTH OT ITPOdHIIs TpoecCHOHAIBHOTO 00pa30BaHMUs.
OOmue 1eny U3y4eHns MAaTEMATHKH TPAJIUIIMOHHO Peau3yIOTCs B YeThIPEX HAMPABICHUSX:
1) obmree mpencraBieHNe 00 UACIX U METOIaX MAaTEMATHKH;
2) UHTEIIEKTyaJIbHOE Pa3BUTHE;
3) oBnazieHre HEOOXOTUMBIMIA KOHKPETHBIMH 3HAHUSIMU U YMEHHSIMH;
4) BOoCIIUTATEIHFHOE BO3/ICHCTBHE.
JIsT TEXHUYIECKOTO, COIHABHO-3KOHOMUYIECKOro Tpoduiieii mpodeccnoHaIbHOro 00pa3oBaHUs BBHIOOP IIenei
CMeIllaeTcss B MparMaTHYeCKOM HAampaBliCHUH, MPETyCMATPUBAIOIIEM YCWJICHHE W PAaCHIMPEHUE MPUKIATHOTO
XapakTepa HW3YyYCHHMsS MATEMATHKH, TPEHUMYIIECTBEHHON OpHUCHTAIMM HA  AJTOPUTMHUYCCKUI  CTHIIb
MO3HaBaTeNbHON NedaTenbHOCTH. V3yueHme MaremMaTWky Kak MpoduiIbHON 00meo0pa3oBaTenbHON ydeOHOM
JICIIMTLUTIHBI, YAUTHIBAIOMIEH crienn(rKy ocBanBaeMbIx obydarommumucs npodeccuit CI10, obecieunBaercs:
* BEIOOPOM pa3IMYHBIX TOAXO0B K BBEICHUIO OCHOBHBIX TIOHSTHH;
* (opMupoBaHUEM cHCTEMBI Y4EeOHBIX 3aJaHuil, oOecriednBaroNMX 3PPEKTHBHOE OCYIIECTBICHUE BBHIOPAHHBIX
IENIEBBIX YCTAHOBOK;
* o0OrameHrneM CIeKTpa CTUJIeH yUeOHOW JEATENLHOCTH 32 CUET COMIACOBAHUS C BEAYIIMMU JEATENbHOCTHBIMHU
XapaKkTepUCTUKAMH BEIOpaHHOM mpodeccuu.
[podunbHast COCTAaBIAIOMIAsA OTPAXKACTCS B TPEOOBAHUAX K MOJATOTOBKE 00YJAFONIMXCS B YACTH:
* o0mIell CUCTEMBI 3HAHUI: CONEpKATENbHbIC MPUMEPHI MCIOJIb30BAHMS MATEMATHUECKHX HICH U METOJIOB B
MpodeCcCHOHANTBHON JeATETbHOCTH;
* YMEHUIl: pa3inure B ypOBHE TPEOOBAHUI K CIIOXKHOCTH MTPUMEHSIEMbBIX aJITOPUTMOB;
* IPAKTHYECKOTO HCIOJb30BaHUS MPUOOPETEHHBIX 3HAHMHA W yYMEHWMH: WHIWBHIYAJIBHOIO y4eOHOro OmNbITa B
MOCTPOEHUH MaTEeMAaTHUECKHX MOJIENEH, BHIIOTHEHUH HCCIIE0BATENbCKUX MIPOEKTOB.
Conepxanue y4eOHOH JUCHMIUIMHBI Pa3paboTaHO B COOTBETCTBHHM C OCHOBHBIMH COAEPKATEIbHBIMH JIMHUAMHU
00y4eHUs] MaTeMaTHKe:

e ayjreOpanyeckasl JIMHUS, BKIIOYAIOINAS CHCTEMAaTH3alMIO CBEJCHWH O YHCIax; M3ydyeHHWE HOBBIX U
000011IeHNe paHee U3YYEHHBIX omepauuil (BO3BeIeHHE B CTENEHb, M3BJICUCHHE KOPHS, JIOrapU(pMHUPOBAHHE,



CHHYC, KOCHHYC, TAaHT€HC, KOTAaHTeHC M 0OpaTHBIC K HUM); U3yYEHUE HOBBIX BH/OB YK CIOBBIX BBIPOKEHUN H
($opMyI; COBEpIIEHCTBOBAHHE NPAKTHYECKUX HABBIKOB M BBIUMCIHTEILHONW KYNbTYpHI, pacUIMpeHUE U
COBEpIICHCTBOBAHHUE aJredpanyuecKkoro anmnapara, copMHUpPOBaHHOTO B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHUE
K PEIICHUIO MaTeMaTHYECKNX U MPUKIIAJHBIX 3a1a4;
* TEOpeTHKO-(PYHKIMOHATBHAS IMHUS, BKIIOYAIOIAs CHCTEMAaTU3allMI0 U PACHIMPEHUE CBEACHUH O (DYHKUIHAX,
COBEPIICHCTBOBAaHUE IpadMuecKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HJIEIMH U METOJaMH MaTeMaTHYeCKOTO
aHanmm3a B oObeMe, MO3BOJSIIOIIEM HCCIENOBATh dJIEMEHTapHble (QYHKIMH W peaTh MPOCTeHIIme
reoMeTpuieckre, pu3ndeckue u Apyrue NpuKiaTHble 3a1a4u;
¢ JIMHUA ypaBHeHI/Iﬁ U HCPABCHCTB, OCHOBAHHAasA HAa IOCTPOCHHHU U HUCCICAOBAHUHN MATCMATUYCCKHUX MOI[CJICI\/'I,
nepecekamomasicss ¢ anreOpanvdeckod W TEOPEeTHKO-(YHKIMOHANBHOW JHMHUSMH M BKIIOYAIOUIas Pa3BUTHE U
COBEPIICHCTBOBAHUE TEXHUKU alre0panyueckux NpeoOpa3oBaHUil AJsl pelleHWsl ypaBHEHHUH, HEpaBEHCTB W
cucreM; (OPMHUPOBAHHE CIOCOOHOCTH CTPOUTH W HCCIENOBATh MPOCTEHIINE MaTeMaTWdecKue MOAENTH MNpu
PEHICHUH MMPUKIIAJIHBIX 3a7a4, 3a/la4 U3 CMCKHBIX U CIICHHUAJIBHBIX JUCIHUIIINH,
¢ rCOMETpHUYICCKasd JIMHKA, BKIIIOYaronasa HarjagdaHbIC MPCACTABICHUA O MPOCTPAHCTBEHHBIX (bl/H‘yan " U3YUYCHHUC
WX CBOHMCTB, (OpPMHUpOBAaHME W Pa3BUTHUE MPOCTPAHCTBEHHOTO BOOOpPAKEHHS, pa3BUTHE CIOCOOOB
TCOMETPHUICCKUX HSMGPCHHﬁ, KOOPpAMHATHOI'0O MW BEKTOPHOIO MCETOAOB I PEHICHUA MAaTEMAaTUYCCKUX U
MPUKIAIHBIX 3a]a4;
* CTOXacTUYecKasl IMHMS, OCHOBaHHAsI HA Pa3BUTUH KOMOWHATOPHBIX YMEHHH, MIPEACTABICHUA O BEPOSTHOCTHO-
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX OKPY)KAIOIIEr0 MHpA.
Pa3znmenbl (TeMbl), BKIIIOUECHHBIC B COEP)KaHUE y4eOHOM AMCUHUIUIMHBI, SBJISIFOTCS OOLIMMH i BeeX mpoduiieh
poh)eCCHOHAIBHOr0 00pa3oBaHus U MPU BCEX 00beMax y4eOHOro BPEMEHH HE3aBHCHMO OT TOTO, SIBJSCTCS JIU
yueOHas mucnuiumHa «MaTemaTikay 6a30Bol Wil MpoQTHHOM.
B Temarudyeckmx IUIaHAX TIpOrpaMMbl Y4YeOHBIH MaTepHal TpEACTaBlieH B QopMe Hepeqyronierocs
pa3BepTHIBAHUS OCHOBHBIX COJIEPIKATENBHBIX JIMHHUHN (anre0pandeckoid, TeopeTHKO-(yHKIIMOHATBHOM, ypaBHEHUH
W HEpPaBEHCTB, T€OMETPUYECKOM, CTOXAaCTHYECKOH), YTO MO3BONSET TMOKO HCIIONh30BATh UX PACIOIOKEHHE H
B3aMMOCBSI3b, COCTABIISATh pa0OUNii KaICHIAPHBIN IUIaH, [T0-pPa3HOMY depeysl yaeOHbIe TeMBI (TIaBbl yaeOHMKaA),
YUUTBHIBas HPOQHIb MPOoheCcCHOHANIBHOr0 00pa3oBaHus, crenu@uKy ocBamBaemoit mpodeccun CIIO wun
cnennansHocTH CIIO, riryOnHy n3ydeHus: MaTepraa, ypoBeHb IIOATOTOBKU CTYACHTOB I10 TIPEAMETY.

Nzydenue o0I11e00pa3oBaTe/IbHON yueOHON TUCHMILIMHBI «MaTeMaTHKa» 3aBEpIIaeTCs MOABEICHHUEM UTOrOB B
(dhopme sK3aMeHa B paMKax MPOMEKYTOYHOW aTTeCTAIlMH CTYIEHTOB B Tpoiiecce ocBoeHus ocHoBHou OITOIT
CIIO ¢ momy4deHmreM cpeaHero ooIero oopa3oBaHus.

B paznene nporpammer «Cozeprkanue yueOHOW MUCIUIUIMHBDY KypCHBOM BBIIENEH MaTepHall, KOTOPBIA MpH

M3y4eHNN MaTeMaTHKH Kak 0a30BOH, TaK U MPOQPIIEHON YIeOHO!H AUCIIUTUINHBL, KOHTPOJIIO HE MOISKHUT.
MECTO YYEBHOU JUCLIMITJIMHBI B YYUEEHOM ITJIAHE

B I'BIIOY PX I1Y-18, peanu3ytornas 00pa3oBaTeNbHYIO IPOrpaMMy CpemHero o0miero oopa3oBaHus B Ipeneiax

ocsoernst OIIOIT CIIO na 6a3ze ocHOBHOro oomiero oOpa3oBaHus, ydeOHas MUCHHUIUIMHA «MaTeMaTHKa

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

00pa30BaHMs C TOIYYEHUEM CPEIHEro 00IIero oopa3oBaHusl.

B yuebHoM mutane — yueOHas mucnmininHa «MaTeMmaTHKa) BXOIWUT B COCTaB OOIIMX 0OmIe00pa3oBaTENbHBIX

Y49eOHBIX JWCIUILINH, (OPMHPYEMBIX M3 00sS3aTeNbHBIX MpeaMerHeix obmacteit @I'OC cpemHero obmiero

obpazoBanus, s npodeccuit CI1O coorBeTcTByIOMIEro Mpod s mpodecCHOHAIBHOTO 00pa3oBaHUsL.

PE3VJIBTATBI OCBOEHUS YUEBHO!M JJUCLIUIIMHEI
OcBoeHue copepkaHusi yueOHOW IucuMIUIMHBL «MaTemaTuka» o0ecreyrBaeT JOCTH)KEHHE CTyICHTaMHU
CIICAYIOLX Pe3yAbmamos.
* IUYHOCIHBIX.
—— c¢OpPMUPOBAaHHOCTh MPEACTABICHUH O MaTeMaTHKe KaK YHUBEPCAJIBHOM S3bIKE HAyKH, CPEICTBE
MOJETIMPOBAHHS SIBJICHUH U MIPOLIECCOB, UASSIX 1 METOAAX MaTEMAaTHKH;
—— [IOHUMaHNE 3HAYUMOCTH MaTEMaTHUKHU JJIsl HAyYHO-TEXHUYECKOr 0 Iporpecca, COpMUPOBAHHOCTb OTHOLLICHUS
K MaTeMaTHKe KaK K YaCTH OOIIEYETOBEYECKON KyJIbTYphl Yepe3 3HAKOMCTBO C UCTOpHEH pa3BUTHSA MaTEMaTHKH,
IBOJIONMEN MaTeMaTHUECKUX HIIEH;
—— pas3BUTHE JIOTHYECKOI'O MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOPaKEHMsS, AJITOPUTMHUYECKOH KYJIbTYPHI,
KPUTUYHOCTH MBILIUICHUS Ha YPOBHE, HEOOXOAMMOM JUIs OyAyiied npodeccHOHaIbHOW NEeATENbHOCTH, IS
MPOIOIDKEHHs 00pa30BaHUs U caMOo00pa30BaHMs;
—— OBJaJICHHE MAaTeMAaTUYeCKUMH 3HAHUSMH U YMEHHSIMH, HEOOXOIMMBIMH B ITOBCEIHEBHOH >KU3HH, IJIS
OCBOCHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX IUCHUUILUIMH M JUCHUIUIMH NPO(ECCHOHATIBHOrO LHMKIA, IS
MoJTy4eHus: o0pa3oBaHus B 00JIACTSIX, HE TPEOYIOMUX YIIyOJIeHHONH MaTeMaTHu4ecKOi MOArOTOBKH;



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

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

—— TOTOBHOCTH K KOJUIEKTHBHOH padoTe, COTPYAHUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTENbHON, OOLIECTBEHHO
MOJIE3HOM, yueOHO-HCCIeI0BaTENLCKON, MPOSKTHON 1 APYTUX BHIAX AESITENbHOCTH;

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

* Memanpeomemnpix:

—— YMEHHE CaMOCTOSTEIbHO ONpPEIeNsITh IeNd JeITeIbHOCTH W COCTaBIIATH IUIAHBI AESTEIbHOCTH;
CaMOCTOSATEIILHO OCYIIECTBIISAT, KOHTPOJIMPOBATH W KOPPEKTHUPOBATH JEATENLHOCTb, HCIONB30BaTh BCE
BO3MOXKHBIE PECYpPCHI ISl JOCTH)KEHHsSI TIOCTABJICHHBIX LENeH M peanu3aliy IJIAHOB JeATENbHOCTH; BBIOMPAThH
YCIICIIHBIC CTPATErHH B PA3IUYHBIX CHUTYAIIHSIX;

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

—— BIIaJICHHE HaBBIKAMH ITO3HABATEILHON, YIEOHO-MCCIEA0BATEIBCKON 1 MPOSKTHOHN JEATEIbHOCTH, HaBBIKAMH
paspenieHusi TpoOJieM; CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOWCKY METOJIOB peIIeHHs
MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO Pa3InYHbIX METOJIOB TIO3HAHMS,;

—— TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSITEIFHON HMH(OPMAIMOHHO-TT03HABATEILHON JESTEIbHOCTH, BKIIFOYAsI
YMEHHE OPUEHTHPOBATHCS B PA3IMUHBIX HCTOUHUKAX MH(OPMAIIUHU, KPUTHUECKH OLICHUBATH M HHTEPIIPETHPOBATH
WH(POPMAITUIO, TTOTYIaEMYIO U3 Pa3INnYHBIX HCTOYHHKOB;

—— BIQJICHHE S3bIKOBBIMH CpEIICTBAMH: YMEHHE SICHO, JIOTMMHO M TOYHO H3JIaraTh CBOK TOYKY 3pEHUS,
WCTIOJIb30BATh aJIeKBATHBIE S3BIKOBBIE CPEICTBA;

—— 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 WX JOCTUKCHUS;

—— IMENIeyCTPEMIIEHHOCTh B TOWCKAaX W NPUHSATHH PEIIeHWH, COOOpa3uTENbHOCTh M WHTYHWIUS, Pa3BUTOCTH
MIPOCTPAHCTBEHHBIX MPEJCTABIEHUI; CIIOCOOHOCTh BOCIIPHHUMATH KPAacoTy U TAPMOHHIO MUPA;

* NPEOMEMHbBIX

— c(hOpMUPOBAHHOCTH TMPECTABIEHNN O MAaTEMAaTHKE KaK YacTH MHPOBOH KYJIBTYphl U MECTE MaTEMAaTHKH B
COBPEMEHHOM MBIIIM3AIINH, CITOCO0AX OMFCAHUS SBIICHUI PeaJhbHOr0 MUpPa Ha MaTEMaTHIECKOM SI3bIKE;

— c(hOopMHUPOBAHHOCTh TPEACTABICHUA O MaTEeMaTHYECKHX TMOHATHUAX KaK BAXKHEMIIUX MaTEeMaTHYECKHX
MOJIENSIX, TIO3BOJIAIONINX OINMCHIBATh M W3Yy4aTb pPa3HBIE IMPOLECCHl W SBJICHUS; MOHUMaHHE BO3MOXKHOCTH
AKCHOMAaTHYECKOT O TIOCTPOSHHSI MaTEMaTHIECKIX TEOPHi;

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

—— BJaJeHUE CTaHJAPTHBIMH TIPHEMaMHU pEIIeHHS pAlHOHAIBHBIX W HPPALHOHAIBHBIX, ITOKa3aTENbHBIX,
CTETIeHHBIX, TPUTOHOMETPUYECKNX ypaBHEHHH ¥ HEPABEHCTB, WX CHCTEM; HCIIOJIb30BAHHE TOTOBBIX
KOMIIBIOTEPHBIX MPOTPaMM, B TOM HYHCJIE JJISl MOMCKA ITyTH PEUISHHWS W FIUTIOCTPAIH PEIIeHUs YpaBHEHUH H
HEPaBEHCTB;

—— CcOPMHPOBAHHOCTH TPECTABICHUI 00 OCHOBHBIX IMOHATHAX MaTEMAaTHUECKOTO0 aHalm3a W WX CBOMCTBaX,
BIIAJICHNE YMEHUEM XapaKTepPH30BaTh MOBEACHNE (PYHKIINA, UCIIOIB30BaHIE TOTYYCHHBIX 3HAHUM JJISl OMHCAHUS
Y aHaIlM3a PeabHBIX 3aBHCHUMOCTEH;

—— BJIaJIeHHE OCHOBHBIMH MOHSTHAMHE O TUIOCKHX W ITPOCTPAHCTBEHHBIX TEOMETPUIECKIX (PUTypaX, UX OCHOBHBIX
CBOMCTBax; C()OPMUPOBAHHOCTh YMEHHUS PACIIO3HABATH T'€OMeTpHUecKkrue (DUTYphl Ha YepTekax, MOACTSIX U B
peallbHOM MUpe; TPUMEHEHHE W3YYEHHBIX CBOWCTB TeoMeTpuueckux ¢uryp u QopMyn ans pemeHus
TeOMETPUIECKHX 3324 U 337124 C MIPAKTHYECKUM CO/IepP KaHNEM;

—— c(hOpPMUPOBAHHOCTh TMPEJCTABICHUN O Tpoleccax W SIBICHUSX, HMMEIOUINX BEPOSITHOCTHBIM XapakTep,
CTAaTHCTUYECKUX 3aKOHOMEPHOCTAX B pEaJhbHOM MHpPE, OCHOBHBIX TIOHSATHSX OJJIEMEHTAPHOW TEOpHH
BEpOSATHOCTEH; YMEHHWI HaxOIWTh U OIEHWBATh BEPOSTHOCTH HACTYIUIEHUS COOBITHI B TIPOCTEHIIHMX
MPAKTUYECKUX CUTYAllUSIX U OCHOBHBIE XapPAKTEPUCTUKH CIYYaiHBIX BEIINYMH;

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



COJIEP)KAHUE YUYEBHOH JIMCLIUTIIMHBI
Bsenenue
MartemaTrka B HayKe, TEXHHKE, SKOHOMUKE, HH(POPMAIIMOHHBIX TEXHOIOTHIX U MPAaKTHUECKOH JesTeTbHOCTH.
Henu u 3amauu u3ydeHus MaTeMaTuku npu ocBoernnu npodeccuii CIIO.
AJITEEPA
Pazeumue nonsmus o uucne
Henble u panoHasbHble uncna. JelicTBUTeNbHBIC Yncia. [Ipubnudicentvle 6b14uUcieHus.
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 ¢
oelicmeumenbHbuIM NOKA3amesnem.
Jlorapugm. Jlorapudm uncna. OCHOBHOE JIOrapU(PMHUYECKOE TOXKICCTBO. JlecATHYHBIE W HATypaJibHbIC
norapudmel. [IpaBuna aeiicteuii ¢ norapupmamu. [lepexon kK HOBOMY OCHOBAHHIO.
[IpeobpazoBanue anredpanveckux BelpaxkeHuid. [IpeoOpa3oBaHre palliOHAIBLHBIX, HPPAIIMOHAIBHBIX CTEIeHHBIX,
MOKAa3aTelbHBIX M JIOTapU(PMHUYECKUX BBIPAKECHUH.
Ipaxmuueckue 3aHAmMus
Beluncnenne u CpaBHEHME KOpHEW. BhINoOnHEHHME pacdyeToB ¢ paaukanamu. PelleHne uppanuoOHAIBHBIX
ypaBHeHHIl. HaxoxneHue 3HaueHHWI! cCTeneHel C paluOHAJbHBIMU ToKasaTelnsiMu. CpaBHEHHE CTereHeH.
[IpeoOpasoBaHus BRIPaXKECHUH, COJIEPKAIINX CTEIICHU. PellleHre MoKa3aTeIbHbIX ypaBHEHU,
Pemnienue mpukiiaiHbIX 3a/1a4.
Haxoxnenue 3Hauenunit jorapudma 1o Nporu3BoIILHOMY OCHOBaHHIO. [lepexo/] OT 0JJHOro OCHOBaHUS K APYroMy.
Brruucnenve u cpapHenue orapudmos. JlorapudMupoBaHue U MOTEHIIMPOBAHUE BHIPAsKSHHUH.
[MpubnvkeHHbIE BEIYUCIICHNS U PENICHUs] IPUKIIAHBIX 3a/1a4. Perienue JjorapuMuIeckux ypaBHEHH.
OCHOBBI TPUT'OHOMETPUUN
OCHOBHBIE TTOHSTHS
Pannannas mepa yria. BpamarensHoe apmkenue. CHHYC, KOCHHYC, TAHT€HC U KOTAHT'€HC YHCIa.
OcHoBHBIE TpUTOHOMETpUYEeCKHE ToxaecTBa. Dopmynbl npuseneHus. DPopMyibl ciaoxeHUs. DopMysibl
yIABOCHUS. DOpmY/ibl HOLOBUHHO20 Vead.
[IpeobpazoBanms MPOCTENIITNX TPUTOHOMETPUUECKUX BBIPAKCHUI. [IpeobpazoBanue CYMMBI
TPUTOHOMETPHYECKNX (DYHKIMH B IIPOU3BEACHNE U POU3BEICHUS B CYMMY. Buipasicenue mpucoHoMempuieckux
@dyHKYull uepe3 ManeeHc NON0GUHHO20 ApeyMeHmd.
Tpuronomerpudeckue ypaBHEHUs U HEPAGEeHCmEa.
[Ipocreiime TpUroHOMETpUYECKUE YpaBHEHUS. [Ipocmeriuiie mpueoHomMempuyecKue HepageHcmed.
OO6paTHbIe TpUTOHOMETpUYEeCKHe (DYHKITNH. APKCHHYC, apKKOCHHYC, apKTaHTeHC.
Ipaxmuueckue 3aHAMUS
Panmmannpiii MeTo M3MEpEeHUs YIIIOB BpAIIEHUs M CBS3b C rpaxycHOW Mepoil. OCHOBHBIE TPUTOHOMETPHYECKUE
TOXAECTBA, (DOPMyNbl CIOXKEHUS, YABOCHUS, NPEoOpa30BaHUE CYMMBbI TPUTOHOMETPUYECKUX (QYHKIUHA B
MpoMu3BeACHNE, INpeoOpa3oBaHUE IPOU3BEICHUS TpUTOHOMeTpudeckux (yHKuuidi B cymmy. llpocteiimme
TPUTOHOMETPHUECKHE yPaBHEHUS U HEPABEHCTBA.
OOpatHbIe TPUTOHOMETPUUECKHE (DYHKINHU: apKCHHYC, ADKKOCHHYC, apKTAHI€HC.
OyHKIINHN, KX CBOWCTBA U TpaduKu
Oynakimu. O0nacTh onpeneneHuss 1 MHOKECTBO 3HAUYeHHIT; TpaduK (QyHKIIUHU, TOCTpOeHHE TpapuKoB QYHKITHIA,
3aJaHHBIX Pa3INYHBIMU CIIOCOOAMH.
CaoiicTBa QyHKIHHA. MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh, OIPAHUYEHHOCTh, MEPUOAMIHOCTE. lIpoMexyTKn
BO3pacTaHusi M YObIBaHMSA, HauOosbllee M HaWMEHbIIEEe 3HAYEHMs, TOYKH OJKCTpemyMa. I'padudeckas
uHTepnperanus. [Ipumeps! GyHKIMOHANIBHBIX 3aBUCUMOCTEH B peasIbHbIX MPOLECCAX U SIBICHUSIX.
Cnoorcnas pynkyus (komnozuyust). Ilonsmue o HenpepvisHOCHU DYHKYUU.
Ob6patnsie pyHkuun. Odracms onpedenenus u 001acms 3HAYEHUT 00PamMHOU YHKYUU.
I'paghux obpammoil pyuxyuu.
CreneHHble, MOKa3aTelbHbIC, JOrapU(PMHUUECKUE U TPUTOHOMETPpUYECKUE PYHKIIHH.
Obpamuvie mpueonomempuyeckue ¢yuxkyuu. Onpenenenns QyHKUNH, UX CBOUCTBA U rpaduKy.
IIpeoOpasoBanus rpadukos. [lapaanensHblil HepeHOC, CHMMETPHUS OTHOCUTENBHO OCEl KOOPIUHAT U CUMMETpPUS
OTHOCHUTENBHO Hayana KOOpJAUHAT, CHMMETPHs OTHOCUTEIBHO MPAMON Y = X, pacTsHKEHUE U C)KAaTHE BJIOJb OCEl
KOOpAMHAT.
Ipaxmuyeckue 3aHAmMUsL
[Ipumepsl 3aBUCUMOCTEN MEXAY MEPEMEHHBIMY B PEANIbHBIX MPOLIECCAX U3 CMEXHBIX AUCHUIUIMH. OnpeneneHue
¢ynkuuii. Iloctpoenne u ureHue rpadukoB ¢yHkuuil. MccnegoBanue ¢ynkuuu. CBoicTBa JMHEHHOM,
KBaJIpaTHYHOH, KyCOYHO-TMHEHHOHN 1 IpoOHO - nHelHoW (yHkuni. HenpepriBHBIE M eprioandeckre GyHKIUH.



CoiicTBa 1 rpadMKu CHHYyca, KOCHHYCa, TaHTeHca M KoTaHreHca. O0patable QyHKunuU U ux rpaduku. OOpaTHbIe
TpuroHomerpuueckue Gynkuuu. [Ipeodbpazosanus rpaduka ¢pynkuun. [apmonnyeckue xkonebanus. [Ipukiaaneie
3a1a4H.

[okazarensHble, TOrapuPMUIECKUE, TPUTOHOMETPHUECKHE YPABHEHUS U HEPABEHCMEBA.,

HAYAJTA MATEMATHUYECKOI'O AHAJIM3A

[ocnenoBatensrocT. CrOCOOBI 3a1aHKSI M CBOMCTBA YMCIIOBBIX TOCIEI0BATEIHLHOCTEH.

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
KacaTelbHOW K Tpaduky QyHKOuu. [Ipon3BomHBIE CyMMBI, Pa3HOCTH, MPOM3BENEHUS, YacTHbIC. [Ipon3BogHBIE
OCHOBHBIX dJIeMeHTapHbIX (yHkuuid. [IpuMmeHeHHe MPOW3BOMHOW K HMCCIENOBAHHIO (PYHKIMH M TIOCTPOSHHIO
rpadukoB. Ilpouzeoonvie 0bpamnol yHkyuu u Komnosuyuu @yrxyuu. IIpuMepbl UCHIONIB30BAHMS TIPOU3BOIHON
JUTA HaXOXKJIEHUS] HAMJTYYIIIEero pelieHns B

MPUKIAIHBIX 33/1a4ax. Bropas npon3BoaHas, ee reoMeTprUuecKuid 1 pu3ndeckuii cMbici. HaxoxieHne ckopoctu
IUIsl TIporiecca, 3ajaHHoro ¢opmynoi u rpadukom. IlepBooOpasHas u unHTterpan. [IpuMeHeHne onpeneneHHoro
WHTErpaja Juid HaxXOXJAEHUs IJIONIaM KpuBONMHEHHON Tpamenuu. @opmyna Herorona—Ileit6uuma. [Ipumepsr
MPUMEHEHUS HHTETpaja B GU3UKE U TEOMETPHH.

Ipaxmuueckue 3ansamusi

UwncnoBasi mMoCienoBaTENbHOCTb, CIIOCOOBI €€ 3aJaHusl, BBIYMCICHHS WIEHOB TNocienoBarenbHOCTH. [Ipemen
MOCTIEIOBATENFHOCTH. beCKOHEYHO yOBIBaroImas reoMeTpruIecKas Iporpeccusl.

[IponsBonHas: MEXaHUYECKUI U TEOMETPUUECKHI CMBICI POU3BOAHOM.

VYpaBHeHHe KacaTenbHON B oOmiem Buje. [IpaBuna u Gopmynsl auddepeHInpoBaHus, TabIHUIa MPOU3BOTHBIX
aneMeHTapHbIX (yHKIMA. MccneqoBanue (yHKIMHM C MOMOIIBIO MPOou3BoaHON. HaxokaeHue HanOobIIero,
HaWMEHBIIIEro 3HAYE€HHS M KCTPEMaJIbHBIX 3HAUYCHUH (DYHKITHH.

Wnrterpan u mnepBoobOpasnas. Teopema Hprorona—Jleiibanma. Ilpumenenne wHTerpajia K BBIYHCICHUIO
($u3MYeCKUX BEJIMYUH U IUIOLIAICH.

YPABHEHVA 1 HEPABEHCTBA

YpaBHEHUA U CHUCTEMBI ypaBHEHMI. PalmoHanbHbIE, HPpallMOHAIBHBIE, TOKA3aTEIbHBIE U TPUTOHOMETPUIECKUE
YPaBHEHUS U CHCTEMBI.

PaBHOCHMIBLHOCTD YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcHoBHBIE IIPHUEMBI UX pelIeHUs (pa3jIoKEHUE Ha MHOXKUTEIM, BBEAECHHE HOBBIX HEU3BECTHBIX, IOJCTAaHOBKA,
rpaduIecKuii METON).

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

Hcnonp3oBanue cBOWCTB U TpadMKoB (YHKIWN MPH PEIISHUH ypaBHEHWH M HEpaBEHCTB. MeToj WHTEpBaJOB.
NzobpakeHne Ha KOOPAMHATHOW TIOCKOCTH MHOXKECTBA pEIIEHWH YpaBHEHWH W HEPaBEHCTB C JBYMSA
MIEPEMEHHBIMU U UX CHCTEM.

Ipuxnaouvie 3a0auu

[IprMeneHne MaTeMaTHUECKUX METOAOB ISl PEIICHHS CONEPKATEIBHBIX 3a/ad U3 Pa3IMuHbIX 00JacTel HayKH U
MPAKTUKY.

WNHutepnperanust pe3ynprara, y4eT peajJbHbIX OrPAaHUUYCHUI.

Ipaxmuueckue 3aHAmMUsL

Kopuu ypaBuenuii. PaBHOCHMIBHOCTE ypaBHeHuU. IIpeoOpasoBanne ypaBHeHU. OCHOBHBIE TPUEMBI pEIICHUS
ypaBHeHUH. Pemenne cucrem ypaBHeHud. lcmonp3oBaHWE CBOWCTB M TPAPUKOB (PYHKIUN IS PEIICHHS
YpaBHEHU M HEPaBEHCTB.

KOMBUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN

OneMeHThl KOMOMHATOPUKHU

OcHOBHbBIE TOHSTUS KOMOWHATOpWKM. 3ajaudl Ha IOJCYET 4YKCIa pPa3MELIeHUH, NEepecTaHOBOK, COYETAHMH.
Pemenne 3anau Ha nepe6op BapunanTos. @opmyna 6mHoma HeroToHa.

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

OneMeHTBl MaTeMaTH4YecKod craTucTuku.  [IpeactaBneHue paHHBIX (TaONMOBlL, IUarpaMmbl, TpaduUKH),
2eHEPANbHASL  COBOKYNHOCMb, GblOOpKA, cpednee apugmemuueckoe, meduana. Illowsmue o 3adauax
Mamemamu4eckol cmamucmuxu. Pewenue npakmuueckux 3a0au ¢ npumenenuem eposimHoCmHbIX MEM0O08.



Ipaxmuueckue 3anamus

Uctopust pa3BuTHA KOMOWHATOPUKH, TEOPHUH BEPOSTHOCTEH M CTATUCTHKM M MX POJIb B PAa3IUUHBIX cdepax
YenoBeuecKon xu3HeaesTensHocTH. [IpaBuna komOuHaTOopuku. Pemenne komOnHaTOpHBIX 3a1a4. PasMemennus,
codyeTaHus U nepectaHoBKU. bunoM Herotona u Tpeyronsauk [lackans. [lpuknanssie 3agaun.

Krnaccudeckoe ormpeneneHue BepOATHOCTH, CBOMCTBa BEpOSTHOCTEN, TeopeMa O CYMME BEpPOATHOCTEH.
Brruncnenue BepostHocTell. [Ipuknanusie 3agaun. IlpencraBienne uncnoBeix AaHHbIX. [Ipukinaanble 3agaun.
I'EOMETPUA

Ipsmvle u nrockocmu 8 npOCMpancmee

B3aunMHOEe pacnonoxeHue [JBYX IpsAMBIX B IpocTpaHCTBe. [lapamuienbHOCTH MPSAMOM M IIIOCKOCTH.
[TapamtensHOCTB MIOCKOCTEN. [lepneHIUKyYIIPHOCT IPSIMOM U INIOCKOCTH. [leprieHauKyIIsip 1 HaKJIOHHas. Yol
MEXAY NIPSIMOH M INIOCKOCTBIO. JIByrpaHHBIM yrosl. Yrosl MexIy IUIOCKOCTAMHM. IlepneHauKynspHOCTb ABYX
miockoctelt. ['eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MApaUICNbHBI  MEpeHoc, CUMMETpus
OTHOCHUTENBHO MIocKocTH. [lapamiensHoe mpoekTupoBanue. /11owads opmozonanshoii npoekyuu. N3o0paxenne
MPOCTPAHCTBEHHBIX QUTYp. MHOTOrpaHHHUKH

Bepmwmnbl, pebpa, TpaHH MHOTOrpaHHUKA. Pazeéepmra. Mmuocoepanuvie yeavl. Bvinykivie MHO20ZPAHHUKU.
[Mpusma. [Ipsmas u raxnonnas npusma. [IpaBunbHas npusma. [apamrenenunen. Ky6. [Mupamuna. [paBunbHas
nupaMua. Y ceueHHas nupamuaa. Terpasap.

Cummerpuu B KyOe, B MapaJulelienuIiesie, B npu3Me u nupamuae. CeueHus: Kyoa, IpU3Mbl  THPAMUJIBL.
[pencrarienue o MpaBUIbHBIX MHOTOIPAaHHHUKAX (TeTpadape, KyOe, OKTadape, J0JieKadipe U HKOCAIPE).

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
Mapajuieenurena, MOpU3Mbl, MmHApa. DopMynbl oO0beMa MOHpaMUILl W KoHyca. DOpMYJBl  TUIONIAIH
MOBEpXHOCTEH IWIMHApa U KoHyca. Popmynsl obdbema mapa u muiomaau chepsl. KoopauHaTbl M BEKTOpHI
IIpsmoyronpHast (ekapToBa) CHCTEMa KOOpIMHAT B IpocTpaHCTBe. DoOpMysna paccTOSHUS MEKOY IBYMs
ToukaMu. YpaBHeHHS cdepbl, niockocmu u npsimou. BexTopsl. Momynb BekTopa. PaBEeHCTBO BEKTOPOB.
CrnoxxeHre BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4uciio. PasznokeHue BEKTOpa IO HalpaBIECHHUSIM. YTOI MEKIY
nByMsi Bektopami. IIpoekius Bekropa Ha ock. Koopaunats! Bekropa. CkalsipHOE IPOM3BENEHIE BEKTOPOB.
Hcnonp3zoBaHue KOOPAUHAT U BEKTOPOB IIPH PEMICHUH MAaTEMAaTUYECKUX U MIPUKIAJHBIX 3a/a4.

Ilpaxmuueckue 3anamus

IIpu3Haky B3aMMHOIO PACIIOJIOKEHUS NPAMBIX. YTOI MEKIY NpsMbIMU. B3auMHOE pacnonoeHue MpsMbIX U
mockocted. IlepneHauKyniap U HAaKJIOHHAS K IUIOCKOCTH. YTOJI MEXKAy HNPSAMOM M IUIOCKOCTBEO. TeopeMbl O
B3aMMHOM DACIOJOXKEHUU MPSAMOM M IUIOCKOCTH. Teopema o Tpex mnepneHaukyiaspax. [Ipu3Haku u cBoOMcTBa
MapajuIeIbHBIX W IMEPIEHAMKYISPHBIX IIOCKOCTEH. PaccTosHME OT TOYKM A0 IUIOCKOCTH, OT MpPSIMOM 10
IIJIOCKOCTH, PACCTOSIHUE MEXAY IIIOCKOCTSMH, MEXKIY CKPEIIMBAIOIIMMUCS NMPSAMBIMU, MEXKIY NPOU3BOIBHBIMU
(urypamu B IpOCTPAHCTBE.

[NapamienpHOE MPOSKTHPOBAHKE U €T0 CBOMCTBA. Teopema o niowaou Opmo2oHAIbHOU

npoexyuy MHO20y20bHUKA. B3arnMHOe pactonoXeHne NPoCTPaHCTBEHHbBIX QUTYp.

Pazmuunple Bumel MHOTOrpaHHUKOB. WX wu3oOpaxkenus. CedeHws, pa3BepTKHM MHOrorpaHHUKOB. [lmommans
MTOBEPXHOCTH. Buapl cuMMeTpuii B pocTpaHcTBe. CHMMETpUS TEN BPAIEHHsS W MHOTOTPAHHUKOB. Berancienue
miomaneii 1 oobemoB. Bekropsl. JlefictBus ¢ BekTopamm. JlekapToBa cucTeMa KOOPIWHAT B IPOCTPAHCTBE.
YpaBHEHUE OKPYKHOCTH, cepsl, IIIocKocTh. PaccTosHre Mex Ty Toukamu. JIeHCTBUS ¢ BEKTOpaMH, 3aJaHHBIMHU
KoopanHaTtaMu. CKalApHOE TPOMU3BEAECHUE BEKTOPOB. BekTopHOE ypaBHEHHME NPSIMOM M  IUIOCKOCTH.
Hcnonp3oBaHue BEKTOPOB MPHU AOKA3ATEIBCTBE TEOPEM CTEPEOMETPHH.

JUi1 BHEAyTUTOPHBIX 3aHATHH CTYAEHTaM Hapsaly C PELIEHHEM 3aJad W BBINOIHEHMS MPaKTUYECKHUX 3aJaHul
MPEAJIaraloTCsl TEMBI UCCIIEI0BATENBCKUX U pedepaTUBHBIX padOT, B KOTOPBIX BMECTO CEPHM OTAEIBHBIX MEIKHX
3a1a4 M YNPaKHEHUH NPeUaratoTcsl CIOKETHBIE 3alaHusi, TPeOYIOIIMe JUIMTENbHON paboThl B paMKax OIHOU
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 TTOBEPXHOCTEN MPABUIBHBIX MHOTOIPAHHHUKOB.

2. TaiiHa 30J10TOrO CEYEHHUS.
3. I'eoMeTprss MHOTOTPaHHUKOB.



4. 3arajgxu MUpaMUIBbL.

5. T'eomerpuyeckre GOpPMBI B HCKYCCTBE.

6. 3amaum MexaHuyeckoro nmpoucxoxaeHus. (I'eomerpus mace, IKCIiepUMEHTAIBHBIE 3a/1a4H ).
7.CuMMeTpHUs B IPUPOJIE.

8. MaremaTuka v TapMOHHS.

9. [IpaBuibHBIE MHOTOTPAHHUKY B KAPTHHE MUPA.

10. AmopTH3atust 000pyAOBaHUS

11. Jlorapupmudeckast yHKIUS U €€ MPHUIOKEHUSL.

12. MaTtematuyeckue copu3MBbl.

13. Benukue OTKpBITHS (MATEMATHKH).

14. Yeprexu, Gurypsl, TMHAM U MaTeMaTHUECKUE pacu€Tsl B TBoel npodeccun.
15. Konnveckue cedeHus 1 UX IPUMEHEHNE B TEXHUKE.

TEMATHUYECKOE ITNTAHNPOBAHUE

[pu peanuzanuu copepkanus o0Ie00pa3oBaTenbHON yueOHON TMCIMITIMHBI «MaTeMaTHKa» B Mpeaenax
ocsoenust OITOIT CITO Ha 6a3e 0CHOBHOTO 00I1Iero 00pa3oBaHUs C MOIYYEHUEM CPEIHEro 00IIero 00pa3oBaHus,
ayauTopHas (o0s3aTeNbHast) yueOHas Harpy3ka oOyuaroniuxcs — 294 daca:

100 gacoB — 1 kypc

194 gaco — 2 Kypc.



TemaTnyecKui IJIaH U CoACpKaHue y‘lQﬁHOﬁ JUCHHUILIMHBI «MaTremaTHnka: a.ﬂreﬁpa H HAYAJIa MATEMATHYECCKOI'0 aHaJ/iu3a, recoMeTpus »

HaunmeHoBanue Coaep:xanne y4eOHOro MaTepuana, NMpakTudeckue padoThl, caMocTosITeJIbHAs padoTa O0bem | YpoBeHb
pa3iesioB U TeM o0yvaronuxcs YacoB | OCBOEHHs
1 kypc(1004) MartemaTka B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIIOTUSIX M MPaKTHUECKOMH 1 1
BBenenue JIeSITeTIbHOCTH.
BrinonHeHue 3aJaHuid BXOJHOTO KOHTPOJIA 1
Paznen 1. YncaoBble GyHKIMHA 6
Tema 1.1 OnpenesieHue YUCI0BOM Conep:xkanue yueOHOro MaTepuania 4
(yHKIHMHU 1 crioco0bI ee 3aaHusA Uucnosast pyskius. O0nacTe OnpeieiieHns 1 MHOXKECTBO 3HaueHui. CriocoObl 3a/1aHust (DYHKITHH.
I"paduxu dynkimii . [loctpoenne rpadukoB (HYHKIHNH, 33JaHHBIX PA3IMYHBIMH CIIOCOOAMH. 2 2
IpaxTuyeckoe 3ansitue: [pocreiimme npeodpazoBanust rpaguKoB QYHKIMIA: TIGPEHOC — BIIPaBO, BJICBO,
BBEpPX, BHU3 10 OCSM KOODJMHAT, PACTSDKEHUE M CXKaTHe. 2
Tema 1.2. CpoiicTBa pyHKIHI ] Coaep:xanne yueOHOTo MaTepuaia
MOHOTOHHOCTB, YETHOCTh, HEUETHOCTD, OTPAHUYEHHOCTD, MTEPHOANYHOCTE. Hambomibiiee u 2
HauMEHbIIIee 3HAYCHHS (PYHKIIUH. 2
Paznen 2. Tpuronomerpuyeckue
dyHxumnu 38
Tema 2.1. YncnoBas OKpy>KHOCTh Conep:xkanue yueOHOro MaTepuaia 4
Omnpenenenyre eIMHUYHON OKPYKHOCTH, YHCJIOBOH OKPYKHOCTH. 3HAKOMCTBO C MOJEISIMU 2
«YHUCIIOBast OKPYKHOCTDY. 2
IIpaxTHyeckoe 3anaTHE: Haxo)xaeHNsT 4KCeN Ha YUCIIOBON OKPYKHOCTH IO 33AaHHBIM TOYKaM. 2
Tema 2.2 UncnoBas OKpy>KHOCTH Ha Copaep:xanue yueOHOro MaTepuaia 4
KOOPAMHATHOM MIIOCKOCTH
3HAKOMCTBO C MOZAEISIMU «YHCIIOBAsi OKPY>KHOCTh Ha KOOPAMHATHOH TI0CKOCTH» COOTHOILIEHHS MEKILY 2
TPUTOHOMETPUUCCKUMH (DYHKUMAMU OIHOTO apryMEHTa. 2
IIpakTHuyeckoe 3ansaTHe: Pemenue 3agad no teme: «UUCnoBas OKpyKHOCTh Ha KOOPIAUHATHON 2
IJIOCKOCTH»
Tema 2.3. Cunyc u kocunyc. TaHreHc u Conep:xkanue y4eOHOro MaTepuaia 4
KOTaHICHC. OmnperneneHne CHHYca, KOCHHYCa, TAHTCHCa, KOTAHTeHCa YUCIIa. 2 2
3HaKM CUHYCa, KOCHHYCa, TAHI€HCA U KOTAHI'€HCa T10 YETBEPTSIM OKPY>KHOCTH.
3HaueHusI CHHYyca, KOCHHYCa, TAHIeHCa M KOTaHIreHca yucna t. 2
Tema 2.4 Tpuronomerpudeckue ¢ yHKITUH Conep:xkanune y4eOHOro MaTepuana
YHCIOBOTIO apryMeHTa Tpuronomerpuueckue GyHKIMH YUCIOBOrO apryMenTa. COOTHOLIEHHSI, CBS3bIBAIOLINE 3HAUCHHUS 4 5
Pa3IMYHbIX TPUTOHOMETPHUYECKUX (DYHKIIHUI.
Tema 2.5 Tpuronomerpudeckue ¢ yHKITUU Conep:xkanue y4eOHOro MaTepuana 5
YIJI0BOT0 apryMeHTa Payannoe n3mepenue yrioB U Aayr. COOTHOLIEHUS] MEXIy IPaJlyCHOM U paJuaHHON MepaMH yIia. 2




CI/IHYC, KOCHMHYC, TAHI'CHC, KOTAHI'CHC YUCJIa.

Tema 2.6 ®opmyns! mpuBeIEeHU Coaep:xanne yueOHOro MaTepuaia 4
OcHoBHble (HOpMYIBI TPUBEACHUSI. MHEMUYECKOE MTPABUIIO. 2
IIpakTHyeckoe 3angTHe. COOTHOLIEHHS MEXTY IPalyCHON M paJMiaHHON MepaMH yria. 2
KonTpoannas padora Nel no reme « CuHyc, KOCHHYC, TAHT€HC U KOTAHTEHC) 2

Tema 2.7 Oynkius y=Sinx, ee cBoiicTBa 1 Coaep:xxanne yueOHOro MaTepuaia

rpadux [Monsitne TpuroHomerpuueckoit GyHkimu y=sinX. O01acTb OmnpeaeacHus, MHOKECTBO 2
3HaveHUH. YETHOCTh M HEUETHOCTh TpUroHOMeTpuueckoi ¢ynkiuu. CBoiicTBa (yHKIWMiA Y=SINX.
IMoctpoenue rpaduka GyHkimu y=Sinx .

Tema 2.8 Oynkuust y=COSX, ee CBOICTBa U Conep:xkanue yueOHOro MaTepuaia

rpadux [ousiTe TpurOoHOMETpUUecKOW (GyHKIUKM y=COSX. OOnacTh ONpeseseHus, MHOKECTBO 2
3HaYeHui. YETHOCT, M HEYETHOCTH TpUTOHOMeTpHyeckol (ynkimu. CpoiicTBa (QyHKIMN
y=cosx. Iloctpoenmne rpaduka Y=COSX.

Tema 2.9 Ilepuoanunocts GyHkiuii y=sinx, | Coaep:kanue yueGHOro MaTepuaia

y=COSX. [epuon dyHKIMM, nepuoanyeckass QyHKIUSI. 2

Tema 2.10 IIpeoOpa3zoBanus rpadukoB Conep:xkaHue y4eOHOT0 MaTepuaia

TPUTOHOMETPUYCCKUX (DYHKIIHIM [IpeobpazoBanus rpadhrKoB: HapauIeIbHbIA MMEPEHOC, CAMMETPHS OTHOCUTEILHO OCEH  KOOpAWHAT 2
1 OTHOCHUTENBHO Hauaja KOOPJIMHAT, PacTsDKEHHE M CKaThe BIOJIb Oceld KOOpAMHAT.

Tema 2.11 Oynkunn Y=tgX, y=Cctgx, nx Conep:xanue yueOHOro MaTepuaia

CBOMCTBa U rpa)uKu IMonsitne TpuroHomerpuueckux Qynkuumit y=tgx, y=ctgx. OOGmacTe ornpeneneHns, MHOXKECTBO 2
3HaYeHUH. YETHOCTh M HEYETHOCTH TPUTOHOMETpHUeckuX (yukmmu Y=tgx, y=ctgqx. CaoiicTBa
dbyaxmn Y=tgx, y=ctgX. Iloctpoenmne rpaduxa Qynkunii y=tgx, y=ctgx.
IIpakTuuyeckoe 3anaTue: ['padukn TpurOHOMETpHUYECKHX  (YHKIHN 2
KonTposbHas padora Ne2 no teme «TpuroHomerpudeckne QyHKITHN» 2

Paznen 3 Tpuronomerpuyeckue 16

YPaBHeHUs!

Tema 3.1 Apkkocunyc. Pemenne ypasHenus | Coaep:kanue yueOHOTo MaTepuaia 2

cost=a [lonsiTHE TPUTOHOMETPUUECKOTO YypaBHEHHs COSt=a . opmyna Uil pelieHus
TPUTOHOMETPUUYECKOT0 ypaBHeHHs COSt=a. IloHsTue apKKOcHHyca 4uCIa.

Tema 3.2 Apkcunyc. Pelienue ypaBHeHUs Conep:xkanue y4eOHOro MaTepuaia 2

sint=a [MoHsATHE TPUTOHOMETPUUECKOro ypaBHeHHs Sint=a . Dopmyna mjis peleHus
TPUTOHOMETPUYECKOr0 ypaBHeHust Sint=a. [loHsTHEe apKcHHyca YHCIa.

Tema 3.3 Apkranrec 1 apKKOTaHT€HC. ®opmyna Ui pelieHuss TPUTOHOMETPHYECKOro ypaBHeHHd tqt=a. IloHsATHE apKTaHTeHca U 2

Pemenue ypasaennii tgt =a, ctgt=a ApKKOTaHICHCA YHUCIIa.

Tema 3.4 Tpuronomerpuueckue ypaBHeHus | Comep:kanmne yueOHOTo MaTepuaia 8
[IpocTeiimme TpUroHOMETPUIECKHE YPaBHEHHUS. 2
JIBa OCHOBHBIX METO/Ia PEIICHUS] TPUTOHOMETPUUYECKUX YPaBHEHUS 2
OnHOpPOHBIE TPUTOHOMETPUYECKHE YPAaBHEHUS 2




IIpakTH4yeckoe 3aHATHE: PerieHne MpocTeNIINX TPUTOHOMETPUYECKUX YypaBHEHUN . Perienue

TPUTOHOMETPUYECKUX YPAaBHEHUH, CBOAAIIUXCA K  TNPOCTEHIINM.
Kontpoabnaa pabotra Ne3 mo teme: «TpuroHomerpudeckrue ypaBHEHHSD» 2
Paznen 4 [IpeoOpazoranue 14
TPUTOHOMETPUYECKUX BBIPAKEHUHI
Tema 4.1 Cunyc 1 KOCHHYC Pa3HOCTH Conep:xkanue y4eOHOro MaTepuaia 2
apryMeHTOB CHHYC W KOCHHYC CYMMBI W pPa3HOCTH JIBYX YIJIOB.
Tema 4.2 TanreHc CyMMBI U Pa3HOCTH Coaep:xanne yueOHOTo MaTepuaia 2
aprymMeHToB TaHreHc cymMMbl M pa3HOCTH JBYX VYIJIOB
Tema 4.3 ®opmymsl ABOWHOTO yria Coaep:xanne yueOHOTo MaTepuaia 2
CuHyc M KOCHHYC JIBOMHOTO yTiia
Tema 4.4 IIpeoOpazoBaHre CyMM OcHOBHOE coiepskaHue Y4eOHOro MaTepuasia 2
TPUTOHOMETPHYECKUX (PYHKIUIT B [peoOpazoBaHust CyMM TPUTOHOMETPHIECKIX (DYHKIIUI B TIPOM3BEICHNSL.
MIPOU3BEICHNE
Tema 4.5 [IpeoOpazoBaHue MPOU3BEACHUN OcHOBHOE coiep:kaHne y4eOHOro MaTepuasia 2
TPUTOHOMETPHYECKUX QYHKIIHIA B CYMMBI [peoOpazoBanue MPOW3BENEHUIH TPUTOHOMETPHUSCKMX (QYHKIMHA B CcyMMBL [IpeoOpazoBaHus
MPOCTEUIIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.
IIpakTHyeckoe 3ansitme. Pemenue 3amau no teme: «IIpeoOpazoBaHus TPUTOHOMETPUUECKHX 2
BBIPAKEHUIN
Koutpoabnass pabora Ned mo TeMme: «IIpeoOpa3oBaHne TPUTOHOMETPUIECKUX BEIPAKCHUH » 2
Pasznen S. [IpsiMble M IUIOCKOCTH B 29
NPOCTPaHCTBe.
Tema 5.1. AKCHOMBI CTEPeOMETPHH B UX Coaep:xxanne yyeOHOro marepuasia 4
npocreiue ciaeacTBUs
IIpenmer u 3apaun crepeomerpurt. OCHOBHBIE TIOHATHS CTEPEOMETPHU: TOUKA, IIPSAMasi, INIOCKOCT.
AKCHOMBI CTEPEOMETPUH. 2
CymiecTBoBaHUE IIOCKOCTH, IPOXOSAIIEH Yepe3 JaHHYI0 NPAMYIO U JaHHYIO TOuKy. IlepeceueHue 2
MPSIMOM C IJIOCKOCTBIO.
Cy1ecTBoBaHMeE MIOCKOCTH, IPOXOIAIIEH Yepe3 TpY JaHHbIe TOUKU. PazOreHne mpocTpaHcTBa
IJIOCKOCTBIO HAa /IBA TMOJIYIIJIOCKOCTH.
Tema 5.2. [lapanieabHOCT NPAMBIX H Coaep:xkanne y4e0OHOro mMarepuaJia 4

IJIOCKOCTEM




HapaJUIeJ'II)HOCTI) MIpsAMBIX B ITPOCTPAHCTBE. HpI/I3HaK NnapauiCJIbHOCTU MPAMBIX. HpI/I3HaK
napalyieJIbHOCTH HpHMOﬁ " IIJIOCKOCTH.
HpI/ISHaK napauieabHOCTHU mrockocreii. CBoiicTBa napauICJIbHBIX MJIOCKOCTEH.

IIpakTHyeckoe 3ansiTue: Pemenre 3amad o reme: «l lapamnensHOCTb NPSIMBIX U TIOCKOCTE»

Tema 5.3 IlepneHIUKYJISAPHOCTH MPAMBIX
U IUI0CKOCTEH

Conep:xkanue y4eOHOro MaTepuaia
IlepnienAMKyIApHOCTD NPSIMBIX B IPOCTpaHCTBE. I[IpU3HAK NEPIEHANKYIIIPHOCTH IIPSIMON U

rutockocTy. [locTpoeHne nepneHANKYISIPHBIX IPAMOM U TuIockocTH. CBOMCTBA NEPIEHUKYISIPHBIX 2
IPSIMOU U IIJIOCKOCTH.
[eprienaukynsp 1 HakJIOHHAs. Teopema o Tpex MeprHeHANKYIIpax.
IIpu3Hak nepreHuKyISpHOCTH INIOCKOCTEN. PaccTosHrE MEX Ly CKPEIMBAIOIUMUCS TPSMBIMH. 2
ITpakTyeckoe 3ansiTue: Perienue 3a1a4 1o teme: «l leprneHaMKyIsspHOCTb NPSIMBIX U TJIOCKOCTEN 2
Tema 5.4 /lekapToBbI KOOPAUHATHI U Conep:xkanue y4eOHOro mMarepuana 8
BEKTOPBI B TPOCTPAHCTBE Beenenue JIEKapTOBBIX KOOPJIMHAT B IPOCTPAHCTBE. PacCTOsSHHE MEXAYy TOYKaAMH,
KOOPAMHATHI CEPeIMHBI OTpe3Ka. 2
[IpeobpazoBanue cumMMeTpuu B pocTpancTBe. CHMMETPHS B IPUPOAE U Ha MpakTHKe. /[BrmkeHue B
MIPOCTPAHCTRBE. 2
Yron Mexy CKpelMBaomUMUCs MPAMbIMUA. Y TOJI MEXKY IPSAMOM U MIJIOCKOCTBIO. YTOJI MEXIY
IIJIOCKOCTSIMU. 2
[eiicTBus MeXy BEKTOPAMH B IIPOCTPAHCTBE.
Koutpoabnas padora Ne5 2
HToroBasi KOHTPoJIbHasA paboTa 2
2 kypc(194 4) 38
Pasznen 7. IIpousBognas
Tema 7.1. Ilpenen nocnenoBaTenbHOCTH Conep:xxanne y4eOHOro mMarepuasia
Cymma beckoHeTHOI TeoMeTpHECKOH YucoBsle MOCIE0BATENLHOCTH H HX CBOHCTBA
TIpOrpeccHH. Ipenen mocae10BaTensHOCTH. 2
Cymma OeCKOHEYHOH TeOMETPHIECKOHN MPOTPECCHH.
Tema 7.2. Ilpenen ¢pyHKIHH Conep:kanne y4eOHOro Marepuaia
[Ipenen pynkuu Ha 6eckoneunoctu. [Ipenen ¢pynkuun B Touke. [Ipupamenne aprymenTa. 2
[Ipupamenne pyHKIun
Tema 7.3 Onpenenenne npon3BogHON Conep:xkanue y4eOHOro MaTepuaia 4
[IpousBoanas. Ilonsitue o Mpou3BOAHOW (YHKUMH. ANTOPUTM HAXOXKIECHHS IPOU3BOIHOM 2
¢byHKUIMH. 2

['eomerpuueckuii 1 GU3NIECKUH CMBICI TPOU3BOAHOM.




Tema 7.4 Brruncnenrie mpon3BOIHBIX Coaep:xanne yueOHOTo MaTepuaia 12
Dopmynsl nuddepeHInpoBaHNS 2
[IpaBuna muddepennmpoBanus 2
[paBuio nuddepeHnrpoBaHus CIOKHONH (QyHKIHH. 2
I[pakTuyeckoe 3ansTue: Pemenne 3a1ay no treme «BelanciieHne mMpoU3BOTHBIXY 4 2
Kontpoannas padora Ne 6 o teme « [IpousBomnast ¢ynximm. [IpaBiia BerHucneHus 2
TIPOM3BOJTHBIX

Tema 7.5 YpaBHeHUE KacaTenbHON K Coaep:xxanne yyeOHOro mMarepuasa

rpaduKy QyHKIUH VYpaBHeHHE KacaTenbHOH K Tpaduky (yHKIHIL. 2 2
AJITOPHUTM CcOCTaBJIEHHs YpaBHEHHUs KacaTenbHOU K rpaduky QpyHKImMH

Tema 7.6 [Ipumenenne npon3BoIHON IS Coaep:xxanne yyeOHOro mMarepuasa 8

HCCICAOBAHIH Ha MOHOTOHHOCTE I Uccnenosanne ¢pyHKIMIA HA MOHOTOHHOCTD

IKCTPEMYMBI 2 2
Touku OKCTpEMYyMa q)YHKI_[I/II/I 1 UX HAXO0XIACHHUC . AHFOpI/ITM HUCCIICAOBAaHUA HerepBIBHOﬁ 2
(YHKIIMU HA MOHOTOHHOCTb U 9KCTPEMYM.
IIpakTnyeckoe 3ansaTue: MccneqoBanue (QyHKIIMH ¢ TMOMOIIBIO MTPOU3BOIHOM. 4

Tema 7.7 Tloctpoenune rpadukoB QyHKIHHA Conep:xkanue y4e0HOro mMarepuana 2
IIpakTHueckoe 3aHaTHE: [[prMeHeHNe MPONU3BOJHON K TOCTPOSHHIO TPAPHKOB. 2

Tema 7.8 [IpuMenenne mpon3BoIHON IS Conep:xkanue y4e0HOro mMarepuana 4

OTBICKaHMs HAauOOJIbILEr0 U HAUMEHBIIEr O HaxoxnaeHnne HanOoIbIIero ¥ HAMMEHBINEro 3HAYCHNH (QYHKIIMH C TOMOIIBIO TPOU3BOJHOM. 2 5

3HAYEHHH HENpephIBHOW (YHKIIUU Ha IIpakTHyeckoe 3aHsaTHE: 3a1a9M HA HAXOXKICHNE HANOOIBITNX ¥ HAMMEHBIIINX 3HAYCHIH 2

MIPOMEXYTKE BEJIMYHH.
KonTtpoabnasa padora Ne7 o teme: «lIpuMenenue mpon3BoaHOIN» 2

HaunmeHoBaHnue Conep:xanne yued0HOro MaTepuaia, NMpakTHyecKue padoThl, CAMOCTOSITeIbHAA padoTa O6bem | YpoBenb
pa3ieaoB U TeM o0yyaroumxcst 4acoB OCBOEHMH

Paszpnen 8 Crenenu u kopuu. CreneHHble 22

byHkumn

Tema 8.1 IlonsTrie kopHsS N — o creneny U3 | Coaep:kanune yuedOHOTo MaTepuaia

JEWCTBUTENBHOIO YHCIIA Kopenb N — oif crerenn n3 HeoTpuuaTensHoro yncia. KopeHb HeueTHo cTereHu N u3 5 2
OTPULATEIBHOr0 YHCA.

Tema 8.2 Oynkuuu Y="VX , HX cBOICTBA 1 Conep:xkanue y4eOHOro MaTepuasia 2 2

rpaduku I'padux dynxuun y="VX . CBoiictBa dhyHKImH Y="VX, X>0

Tema 8.3 CpoiicTBa KOpHA N — Ol CTENEHN Copaep:xanne y4eOHOro MaTepuaia
[IpousBenenne KOpHA N-OH CTENEHW W3 MPOM3BEICHHUS JIBYX HEOTPULATENBHBIX YHCEN, KOPEHb 2 2
4acTHOTO, BO3BE/ICHHE KOPHS B HATYPaJIbHYIO CTEIIEHb, U3BJICUCHNE KOPHS U3 KOPHS

Tema 8.4 IIpeobpasoBanue BeIpakeHUN Copaep:xanne yueOHOro MaTepuaia 2




COZEPIKAIINX PaIuKaIbI [IpeoOpa3zoBanue NppaloOHANBLHBIX BHIpaskeHUH. BbIHeceHne MHOXHTEINS 3a 3HAK paauKaia. 2
BHecenne MHOXUTENS O] 3HAK pajuKaia.
IpakTuyeckoe 3ansTue: IIpeodpazoBanne BEIpaXKEHUH CoepKallUX paJguKabl 2
Tema 8.5 O000IICHNE TIOHATHUS O Conep:xkanue y4eOHOro MaTepuaia 4
MoKasarele CTerneHn [NonsTre cTenenu ¢ ApoOHBIM Moka3zareneM. CBOMCTBA CTEMEHH ¢ PalliOHAILHBIM ITOKa3aTeNleM. 2
OcHOBHBIE METOJIbl PELICHNsI HPPALIMOHATIBHBIX YPaBHEHUN 2
Tema 8.6 CteneHHbIe QYHKIIMH, UX Conep:xkanue yueOHOro MaTepuaia 8
CBOMCTBa U rpauKu [Nonsitre crenennoit gpynkunu. CBoHCTBa (GYHKIUH C pallHOHATIBHBIM NoKaszaTeneM. ['paduk 2
(YHKINY ¢ palliOHAILHBIM ITOKa3aTeNeM.
I[pakTuyeckoe 3ansTue: Pemenre npumepoB 10 Teme: «CTEneHu ¢ panuoHaATbHBIM 4
MIOKa3aTeNeM»
Konmponvnan paboma Ne8 no meme: Crenienn u kopuu. Crenennsie QyHKIun 2
Paznen 9 Iloka3zaTeabHas u 42
Jorapupmuyeckast GyHKuuM
Tema 9.1 IlokazarenbHast pyHKIHS, €€ Conep:xkanue yueOHOro MaTepuasia
CBOICTBA U TpaduK [onsTie mokazatenbHON QyHKIMKA. OCHOBHBIE CBOWCTBA IOKazaTenbHOW ¢yHKIUKU. [paduk 2
TTOKa3aTeNbHON (YHKITHH.
Tema 9.2 [lokazaTenbHBIC YpaBHEHUS Conep:xkanue y4ueOHOro MaTepuaia 4
[TonsTHE OKA3aTENBHOIO YPAaBHEHHUS. 2
IIpakTHyeckoe 3aHaTHEe: METOAB! PEICHUS] I0KA3aTEIbHBIX YPABHEHU. 2
Tema 9.3 [lokazarenpHBIE HEpaBEHCTBA Coaep:xanue yueOHOTo MaTepuaia 6
[lonsTHE MOKA3aTENbHBIX HEPABEHCTB. 2
IIpakTnuyeckoe 3ausaTue: Pemienne npumepoB 1o teme: «llokazarenbHble ypaBHEHUS U 4
HEpPaBEHCTBaY
KonTpoannas padora Ne9 no reme: IlokazarenbHast GyHKUIns 2
Tema 9.4 IlonsTue norapudma Conep:xxanmne yuedOHOT0 MaTepuaia
Omnpenenenne norapudpma. llonstue necaruunoro norapudma. OcHOBHOE JTOrapupMHUECKOE 2
TOXJIECTBO.
Tema 9.5 Oynkiust y=10gaX, ee cBoiicTBa U Conep:xkanue y4eOHOro MaTepuaia
rpaduk Caoiicta pyskiwn y=l0ga.x. I'paduk Gpyskimn y=10gaX. 2
Tema 9.6 CoiicTBa norapugmon Copaep:xanne yue0HOro MaTepuaia 4
Jlorapudm npor3BeAeHUs IBYX IMOJIOKHUTENBHBIX YUCEN, JIOTapru(M 4acTHOTO, JJorapum CTerneH . 2
IIpakTHyeckoe 3ansiTue: Pemenne npumepoB 1o Teme: «CBoiicTBa orapupmMoB 2
Tema 9.7 Jlorapudmuyeckrue ypaBHEHHS Conep:xkanue y4eOHOro MaTepuana 4
[onsiTre norapuMUIECKOro ypaBHeHHsI. 2




OcCHOBHBIE METO/IBI PELICHUS JIOTapU(MUUECKUX YPAaBHEHUH .

Tema 9.8 Jlorapudpmuueckre HepaBeHCTBA Conep:xanue y4e0HOTo MaTepuaia 6
[onsitre norapudmuyeckoro HepapeHcTBa. CrocoObl peieHus JorapupMUIECKUX HEPABEHCTB. 2
I[pakTuyeckoe 3ansTue: Penienue npumepos Ha TeMbl: JlorapudMuieckre ypaBHEHHSI.
JlorapumMuveckue HEpaBEHCTRA. 4
Tema 9.9 [lepexoa Kk HOBOMY OCHOBAHHIO Conep:xkanue y4eOHOro MaTepuaia
norapudma. ®dopmyna nepexosa K HOBOMY OCHOBaHUIO jiorapudma. J[Ba clieicTBHS U3 TEOPEMBI. 2
KonTpoannas padora Nel0 no teme «Jlorapudmen 2
Tema 9.10 duddepeniupopanue Conep:xxanmne yuedOHOT0 MaTepuaia 6
MoKa3aTelbHOH (QYHKIUH U Yucno e. DyHKus Yy=€*, ee cBOCTBA U rpaduK. 2
norapupmMuueckor QyHKIIUU Harypanbubie norapudmbr. @ynkuus y=InX, ee cBoiicTa u rpaduk. 2
JuddepennmpoBanue mokazarenpHoH 1 JorapugMuieckor QyHKIUH. 2
Pa3znen 10 IlepBooOpa3nasi U HHTErpaa 14
Tema 10.1 [lepBooOpa3uas Conep:xkanue ydueOHOro MaTepuaia 4
[ousTre nepBooOpazHoii. OcHOBHBIE POPMYITBI TSI HAXOXKICHHS TEPBOOOPA3HBIX. 2
[IpaBuiia HaxXOXXJeHNS TEPBOOOPA3HBIX. 2
Tema 10.2 OnpeneneHHbIA HHTETPAT Conep:xanue yueOHOro MaTepuaia 10
3amauu, TPUBOMAIINE K ONPEAeIEHHOMY HHTETpay. 2
[lonsiTe orpeneneHHOro HHTErpania.
®dopmyna Herotona — JleiiOHuIa. 2
Brruncnenuve mromaaet miocKuxX (pUTyp ¢ MOMOIIBIO OPEAeTISHHOTO HHTErpaia 2
IIpakTuuyeckoe 3ansaTHE: Pemenne npumMepos Ha TeMy: OnpeeneHHbIi HHTerpa 2
KonTtposbhas padora Nell: Ha temy: [lepBooOpa3Has u uHTETpa 2
Pa3zgen 11 I'eomeTpuyeckue Tejia u 42
MJI0IAM MX IOBEPXHOCTEH
Tema 11.1 MHOrorpaHHUKH Conep:xanue y4eGHOro MaTepuaia 14
JByrpanusblii yron. TpexrpaHHbId U MHOTOTPAHHBIE YTJIbL.
IIpusma. IIpssmas u HakmonHas npusma. [IpaBunbsHas npusma. Ilapannenenunen u ero cBoOicCTBa. 2
Ky®6. 2
[Tnommane moaHOM 1 OOKOBOI MOBEPXHOCTH TIPU3MEL. 2
IMupamuna. [IpaBriibHas nupamuaa. Y cedeHHas nupamuaa. Terpasmap. 2
[Tnomane moaHOM 1 OOKOBOI ITOBEPXHOCTH ITHPAMU/IBL 2
[IpencraBienue o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETpas’ap, KyO, JOAeKadIp, OKTadIp, UKOCAIIP)
IMpakTnuyeckoe 3ansaTHe: Perenue 3aa4 Ha BEIYMCIEHUE TUIOMIAICH TOBEpXHOCTEN 4
MHOTOTPaHHUKOB.
KonTponbnaa pabora Nel2: mo Tteme: MHOrorpaHHUKH 2




Tema 11.2 Tesa Bpamenus.

Conep:xkanue yueOHOro MaTepuana

Hununanp. [loBepxHocTs BpameHus. Teno Bpamenus. [lnomans moBepXHOCTH HIUIUHApA.
Konyc. Yceuennsiit konyc. Ilnomans noBepxHOCTH KOHYcA.

lap u chepa. BlanmHoe pacrnonoxenne miocKocTel u mapa. [Inomaas moBepXHOCTH mapa.
IIpakTHyeckoe 3aHsATHE: Peienne 3a1a4 Ha BEIYMCIIEHUE TIJIONIAIE TOBEPXHOCTEH Ten
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BpalleHusl. 4
Tema 11.3 O6beMbI MHOTOTPAHHUKOB Conep:xkanue yueOHOro MaTepuaia 4
[Tonsitue oobema. OOBbEM mapasienenunesa, Kyoa. 2
O0beM npu3Mbl ¥ upaMuisl. PaBHoBeMKHe Tena. O0beM YCEUeHHOW MUPaMHU/IBI. 2
Tema 11.4 O0beMbI TeJ1 BpaleHust Conep:xkanue yueOHOro MaTepuaia 12
O0beM HuIMHIpa. 2
O0beM KoHyca. 2
O06beM mapa. 2
[pakTHyeckoe 3ansTHE: Pemrenre 3aau Ha BEIYHCICHHE 00HEMOB TEll BPAILICHUSI. 4
KonTtpoabhas padora Nel3: o Teme: O6beMBbI MHOTOTPAaHHHUKOB U TeJ BPAIICHUS. 2
Pa3zgen 12 KomOunaropuka, cTaTHCTHKA 14
U TeopHsi BepOsSITHOCTei
Tema 12.1 CtaTucTuyeckasi o0opadorka Conep:xkanue yueOHOr0 MaTepuaia
JAHHBIX MHoroyronsHUK pacnpeaeneHus. ['mcrorpamma pacnpenenenusi. Kpyropast auarpamma. 2
Tema 12.2 IIpocTeiinmue BepoSTHOCTHBIE Copaep:xanue yueOHOro MaTepuaia 2
3aa4mn Krnaccrgeckoe ornpenenenre BepoITHOCTH. AJITOPUTM HAXOXKICHUS BEPOSITHOCTU CIIyIaiiHOTO
coObITu. IlpaBuino ymMHOXKEHUS.
IIpakTHyeckoe 3aHsiTHe: Pemenne 3aa4 Ha BEIUKMCICHUE BEPOSITHOCTU 2
Tema 12.3 Coueranus u pa3mMeleHust Conep:xxanune yuedOHOT0 MaTepuaia 2
[lonsitre »H axTopuana.
Tema 12.4 ®opmysia 6unoma HeroTona Conep:xxanue yuedOHOT0 MaTepuaia 2
®opmyna bmHOMa HpioTOHA
Tema 12.5 Cayuaiinbie cOObITHS U UX Conep:xxanmne yuedOHOT0 MaTepuaia 2
BEPOSITHOCTH Hcnonp3oBanre KOMOMHATOPUKHU IJIS1 TTOJICUETA BEPOSITHOCTEH
KonTtposbhas pabora Nel4 2
Paznen 13 YpaBHeHus1 1 HepaBeHCTBA. 16
CucreMbl ypaBHeHH I M HEPaBeHCTB
Tema 13.1 PaBHOCHJILHOCTE YpaBHeHHIt Copaep:xanne y4e0HOro MaTepuana 2
TeopeMa 0 paBHOCHIBHOCTH ypaBHeHUH. O mpoBepKe KOpHEH, 0 TOTepe KOpHEH.
Tema 13.2 O0mme MeTOIbI pereHust Copaep:xanne y4eOHOro MaTepuaia 6
YPaBHEHHH Meron pa3noxeHHst HA MHOXKHUTENN. MeTos BBe/IeHUs] HOBOH nepeMeHHON. DyHKIMOHAIBHO — 2

rpauuecKuii METoI.




OO01ue MEeTo bl pelIeHUs YpaBHEHUN

Tema 13.3 PemieHue HepaBeHCTB ¢ OAHOM
nepeMeHHOM’

Conep:xkanue yueOHOro MaTepuaia

PaBHOCHIBHOCTH HCPABCHCTB. CucreMsl 1 COBOKYITHOCTH HCPABCHCTB.

Pelienue HepaBEHCTB € OJTHOM MMEPEMEHHO
KonTtposbhas padora Nel5

IToBTOpPEHME

Pewienue 3a1a4 Ha MPOLIEHTHI
UccnenoBanue GpyHKuuii
HToroBasi KOHTpOJIbHasI paboTa 3a 2 Kypc

NNNINDEEDNOO B

JU1st XapaKTepUCTUKY YPOBHSI OCBOGHHUS yueOHOTr0 MaTepualia NCTIOIb3YIOTCS CIeAyIoNe 0003HaueHUS:

1. — o3HAKOMUTENBHBIH (Y3HaBaHHE paHee U3yYEHHBIX 00BEKTOB, CBOWCTB);

2. — penpoayKTUBHBIN (BBIMOIIHEHNE JISSITETBHOCTH 110 00pa3Ily, HHCTPYKIIMU HIH TI0J] PYKOBOJCTBOM)

3. — IPOIYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITENILHOE BBHITIONTHEHHE JCATELHOCTH, PEIIeHIE MTPOOIEMHBIX 3a]1a4)




KOHTPO.JIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIUILIAHBI

KonTpoanb U oneHka pe3ylbTaToB OCBOCHHUS y4eOHOW NUCHMILIMHBI OCYIIECTBIISICTCS MpENoaBaTeieM B MPOLEcCe MPOBENCHUS TEOPETUUECKUX M MPAKTHYECKUX
3aHSATHHA, TECTUPOBAHMSI, @ TAKXKE BHIITOTHEHUS 00yYarOIIMMHUCS HHAUBUIYAIbHBIX 3aJaHUH, IPOCKTOB.
Jnst TeKymero KOHTPOJISE M MPOMEXYTOYHOW aTTecTanmuu co3iaH GoHa oueHouHbX cpeactB (POC). ®OC Bkiarouaer B cedS KOHTPOIbHO-H3MEPHUTEIBHBIC

MaTepHuabl, MpeIHa3HAYeHHBIC IJIS1 OMPEIEICHUS COOTBETCTBUS (MM HECOOTBETCTBUS) HHAUBUAYATHHBIX 00pa30BATEIbHBIX JTOCTHKEHUNW OCHOBHBIM IOKA3aTENISIM
OLIEHKH PE3yJIbTATOB MOJTOTOBKH.

[Tpu n3ydyenuu Tem Bcero Kypca «MaTeMaTHKay TeKyIIUH KOHTPOJIb BKIFOUAET BXOJHYIO KOHTPOJIBHYIO paboTy U 15 KOHTPOJIBHBIX PadOT MO TeMaM BXOSIIIM B
Kypc H3ydeHusl anreOpbl 1 Havasia aHajii3a U 2 HTOTOBBIX KOHTPOJBHBIX pa0oT 3a 1 u 2 KypcHI.

Taroke B KOHTpOJIE 32 3HAHUSMH, YMEHUSIMH U HABBIKAMHU O00YUAIOIINXCS IPUMEHSIETCS TPOMEKYTOYHBIH KOHTPOJIB:

v’ camocTosTeNnbHbIe paboThl Ha 15 - 20 MUHYT 110 KaKI0i TeMe NpeaMeTa JUIsl OCYIIECTBIICHUS TEKYIIEro KOHTPOIIS 3HAHUN, YMEHUN M HABBIKOB yJaIllMXCs, B
Ka4eCTBE JOMOJHUTENBHBIX YIPAXKHEHUH, a TAKXKE C LENbI CaMOIOAT OTOBKY;

v/ 3aueThl [0 TEOPETUYECKOM YaCTH JUIs IPOBEPKH TEOPETHUYECKUX 3a/IaHMUI 110 JAHHOU TEME;

v TeMaTHYEeCKHEe TECTHI I TPOBEPKHM YCBOEHUSI TEOPETHUECKUX 3HAHUN 110 TEME, MyTeM NPUMEHEHUS TECTOBBIX 3aJaHMil B pasiM4HbIX (hOpMax: 3a7aHusi C
TOTOBBIMU OTBETaMHU, 33JJaHUs CO CBOOOIHBIM KPaTKUM OTBETOM, 3aJlaHMs Ha JOIOJIHEHUE BBICKA3bIBAHUS.



OcHoOBHBIE TOKA3aTeJIN OLICHKH pe3dyJjabTaTta

JInyHoCTHBIE

Pe3ysibTaToM () OPMHPOBAHUS JIUYHOCHIHBIX YUEOHBIX YHUGEPCANbHBIX el CMEUil CAeIyeT CUUTATH:

v
v
v
v

MIOJIOKUTENBHOE OTHOLIEHUE K YPOKAM MaTEMATHUKU;

yMeHHEe MPU3HABATH COOCTBEHHBIE OIIMOKY;

(hopMHpOBaHUE IECHHOCTHBIX OPUEHTALNHN (CaMOpPEryIsiLus, CTAMYJIUPOBAHUE, TOCTUKECHUE U JP.);
(hopMHpOBaHNE MAaTEMATHYECKOW 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;

OCYIIECTBIIATH TIOMCK HEOOXOIMMOIN HH(OpMAIINK JUTS BBITOTHEHHS YUeOHBIX 3aJ1aHuii;

KCIIOJIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEICTBA, B TOM YHCJIC MOJIEIIM U CXEMBI IS PEIICHHs YUeOHbBIX 3a/1a4;
OPHEHTHPOBATKLCS HA pa3Ho0Opasue criocoO0B pelieHus 3a1ay;

YUYUTBCA OCHOBAM CMBICJIIOBOT'O YTCHHUA XYJO0XKECTBCHHBIX U MMO3HABATCIIBHBIX TCKCTOB,

YMETH BBIACIIATE CYIIIECTBECHHYIO I/IH(i)OpMaHI/IIO N3 TCKCTOB PAa3HBIX BUJOB;

YMETh OCYHICCTBJIATH aHAJIU3 00BEKTOB C BBIZICIICHUEM CYHIECTBCHHBIX U HECYIICCTBEHHBIX ITPU3HAKOB;

YMETh OCYIIECTBIISATH CHHTE3 KaK COCTABIICHHE IIEJIOr0 M3 YacTeii;

YMETh OCYIIECTBIISATh CPABHEHHUE U KJIACCU(DUKAIHIO 10 33J]AHHBIM KPUTEPHUSIM;

YMETh YCTaHABJIMBAThH IPUIHHHO-CIICICTBEHHBIC CBSI3U;

YMETb CTPOHUTh PACCYKICHUS B OPME CBS3H MPOCTHIX CYKACHUI 00 00bEKTE, ero CTPOSHUH, CBOMCTBAX U CBA3SX;
yYMETh YCTaHABIMBAThH aHAJTIOTHH;

BIIAJIETH OOIIMM TIPUEMOM PEeIIeHHs YIeOHBIX 3a/1a4;

OCYIIECTRIIATH PACIINPEHHBIN MOMCK WHPOPMAIHH C HCIIOIE30BaHHUEM PECYPCOB OMOINOTEKY;

CO3J1aBaTh U MPeoOPa30BBIBATH MOJICITH M CXEMBI JJIsl pEIICHUS 3a71a4;

YMETbH OCYIIIECTBISATH BBIOOP Hanbomee 3¢ (heKTHUBHBIX 00pa30BaTENbHBIX 3a/a9 B 3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBHI.

OcHOBHBIM KpuTepHeM cOPMHPOBAHHOCTH KOMMYHUKAMUGHBIX YUEOHBIX YHUGEPCATIbHBIX OelCmEUil

MOKHO CYUTATh KOMMYHUKATUBHbBIC CIOCOOHOCTH oﬁyqamluerocn, BKJIKOYaOIiue B ceos:

v
v
v
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JKeJIaHWE BCTYINATh B KOHTAKT C OKPYKaIOILUMH;

3HaHHE HOPM U MPaBHJI, KOTOPHIM HEOOXOANMO CJIEZOBATh IIPH OOLIEHHUHU C OKPYKaIOIIUMHU;

yMEHHE OpraHM30BaTh OOLICHHE, BKIIOYAIOUIEE YMEHHE CIyIIaTh COOECEIHHMKA, YMEHHWE 3MOLMOHAIBHO CONEPEeKUBaTh, YMEHUE
pemarb KOH(PIMKTHBIE CUTYyallud, yMEHHE PaboTaTh B IPyIIIIE.

COTpYIHHMYATHh C TOBApHUILAMM NP BHIIOJIHEHWU 33JaHUH B Mape: YCTaHABJIMBATh U COOMIONATh OYEPENHOCTD ACHCTBHM, CpaBHUBAThH
MOJy4YEHHBbIE PE3yIbTaThl, BBICIYLIMBATH IAPTHEPA, KOPPEKTHO COOOIIATH TOBApUILLy 00 OIIMOKaX;

3aaBaTh BOIPOCHI C LEJbIO MOMYUYEeHHUs HY>)KHOH MH(pOpMaInu;

OpraHM30BbIBATH B3aMMOIPOBEPKY BBHITOIHEHHOH paboThI;

BBICKa3bIBaTh CBOE MHEHHE NTPU OOCYKICHUH 3aIaHHSL.




Kputepusimu cpopMHUpPOBAHHOCTH Y YYAIETOCS pezyiayuu CBOEi 1esiTeIbHOCTH MOKET CTATh CIIOCOGHOCTD:

OTCIISKUBATH LIENb y4eOHOH IESITENbHOCTH 1 BHEYYEOHOM (IIPOEKTHAS EITEINbHOCTD);

IUTaHUPOBATh, KOHTPOJIIMPOBATH U BBIIONHSATH ISHCTBHUE 10 3aJaAHHOMY 00pasily, IpaBUIly, C HCIOJIb30BAHUEM HOPM

BBIOMPATH CPEACTBA JUTS OPTaHU3AIMK CBOETO IOBEACHUS;

a/IeKBaTHO BOCTIPUHMMATh YKa3aHHsI Ha OIIMOKY ¥ UCTIPABIIATh HallICHHBIE OIHOKH.

OlLICHUBATH COOCTBEHHBIE YCIIEXH B BEIYMCIUTEIBHON NS TENFHOCTH;

IUTAHUPOBATS AT 10 YCTPAHEHHIO MPOOEITOB.

B pe3yabTare u3y4yeHusi TeM Kypca oOydaiomimecsi JOJLKHBI HCIOJIb30BATH NMPHOOpPeTeHHbIE 3HAHMS W yYMEHHS B MPAKTHYECKOI
JesiITeJILHOCTH U NMOBCEIHEBHOI ;KN3HU
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v/ IS IPaKTHYECKUX PACUETOB MO (popMyJiaM, BKIKOUas (OPMYJIbl, COIEPIKAIINE CTENEHH, PaUKAJIbl, TPUTOHOMETPHYECKHE (YHKIIUH,
WCIIOJIB3YSI TPU HEOOXOMMOCTH CIIPAaBOYHBIE MaTepHAIIbl U MTPOCTEHIIINE BEIYUCIUTENBHBIE YCTPOUCTBA.

v/ s ONUCaHKsI C TIOMOMIBIO (DYHKIIMH Pas3MUHbIX 3aBUCHMOCTEH, TIPEACTABIEHUS UX IPaPUIECKH, MHTEPIIPETAUH TPa(QHUKOB.

v\ s pelleHds NPHUKIAJHBIX 33/a4, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKUX M (PU3UYECKHUX, HA HAMOONBIINE U HAMMEHBIINE
3HAYCHHUS, HA HAXOXKICHUE CKOPOCTU U YCKOPEHUSL.

v’ UIS pelieHust IPUKIAIHBIX 3a/1a4, CBSI3aHHBIX C TIOHATHEM OINPEIEIEHHOr0 HHTErpaa.

v’ IS BBIYHCIICHHUS 0OHEMOB M IUIOIIAICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU PEIICHUH TPAKTHIECKUX 3a/1a4, UCIIOIb3Ys TPH
HEOOXOANMOCTH CITPABOYHUKH M BEIYHCIHTENBHBIE YCTPOWUCTBA;

v’ 1i1s MccrenoBanus (MOIETUPOBAHHMS ) HECIIOKHBIX IPAKTHYECKUX CUTYAI[Mi Ha OCHOBE M3yYEHHBIX ()OPMYJT ¥ CBOMCTB (HTYp;

v Ul aHaJM3a peajbHBIX YHMCIIOBBIX JAHHBIX, TPEJCTABICHHBIX B BHIE IUarpaMm, rpa@uKoB; aHaIn3a HHHOPMALMH CTATHCTHIECKOTO
Xapakrepa.

v/ JUISl TOCTPOEHHUS M MCCIIEIOBAHMS POCTENINMX MAaTEMATHYECKHX MOJIENIEH.

IIpeameTHbIe

PasButHe nmoHsaTHA
0 4HucJe

B pe3yabTare H3ydyeHusi TeMbl 00y4yaronuecs J10JKHbI YMETh:

v BBIIIOJIHATH apI/Iq)MeTI/I‘IeCKI/Ie JICUCTBHS HAJ YucjiaMH, Cou€Tas YCTHBIC U TUCbMCHHBIC IPHUEMBI;

v HaXOIUThb HpI/I6J'II/I)I(eHHLIG 3HAYCHU BEJIMYMH U ITOTPENTHOCTU BBIYHCIICHUMN (3.6COJ'IIOTH3.${ n OTHOCI/ITeHBHaH),
v CpaBHUBATh YU CJIOBBIC BBIPAKCHUS

v MOJIB30BaThCS OLICHKOM 1 HpHKHHKOﬁ IIpU MPAKTUYCCKUX pACUCTAX.

Tpuronomerpudeckue
pynxuun

B pe3yabTare n3ydyeHusi TeMbl 00y4yaronuecst J10JKHbI 3HATH:

v OMpeAcCiICHUA paaraHa, CHHYCAa, KOCUHYCA U yIJjia O, KaK OpANHATBI 1 aGCL[I/ICCLI TOukH P 6[[HHH‘IHOI>1 OKPY’KHOCTH COOTBCTCTBCHHO,
4 IIOHATHA (bYHKI_II/Iﬁ CHHYCa, KOCUHYCA, TAHI'CHCA, KOTAHT'CHCA,
4 OonpeaciiCcHue HepHOI[PI‘leCKOﬁ (bYHKLII/II/I, HAaMMCHBUICTO IMIOJIOXKHUTCIBHOIO IMepuoja i (bYHKLII/Iﬁ CHUHYC, KOCHUHYC, TaHICHC,

KOTaHI'CHC.




B pe3yiabTare u3yuyeHusi TeMbl 00y4alomuecs 10J:KHbI YMETh:

v OIpeeNsITh 3HaueHne (YHKLIWH 110 3HAYSHUIO apryMeHTa MPU pa3IHyHbIX Crloco0ax 3a1anus GyHKIUH;
v cTpouth rpaduku GyHKIHUH y = oS X, y = SiN X, y = tg X (10 To4kam); 1o rpaduKy Ha3bIBaTh MPOMEKYTKH BO3pacTaHus (yObIBaHUS),
MPOMEKYTKH MOCTOSIHHBIX 3HAKOB, HAHOOJbIIIee U HAUMEHBIIIee 3HAaYeHHs QYHKIIMH Y = COS X, Y = SiN X;
v HAXOIUTHh O0JIACTH OMpeNeNieHus M 3HAa4YeHWH (QYHKIMNA, HAXOOUTHh TOUYKH TepecedeHusl rpaduka (YHKIUH C OCSIMH KOOPAMHAT,
OIPEIENsITh, KAKHUE U3 JaHHBIX (PYHKIMH YeTHbIE, KaKUe HEUeTHBIC;
v MPUMEHSTh  CBOMCTBAa  TMEPUOJUYHOCTH  TPUTOHOMETPUYECKUMX  (YHKUWH IS OCTPOCHUS TPa(UKOB;
v crpouth rpaduku pyHknui y = mf(X), y = f(kx), rapmonndeckux koneOaHui;
v OIUCBHIBATH 1O TpauKy W B MPOCTEHINHX Cllydasx 1o (opmylie TOBEACHUE U CBOWCTBA (PYHKIIWA, HAXOJAUTH MO TpapuKy QyHKIUU
HauOOJbIINE U HANMEHBIINE 3HAUCHHUS;
v pemarh ypaBHEHHs!, IPOCTEHIIIEe CUCTEMbl YPaBHEHHH, MCIIONb3Ysl CBOMCTBA (DYHKIIMH 1 MX TpadUKOB.
Tpuronomerpnueckne B pe3yabTare udyueHusi TeMbl 00ydaromuecs J0JMKHBI 3HATD:
yYpaBHeHUs!
v olpeneNneHns apKKOCHHyca, apKCUHYyca, apKTaHreHca, apKKOTaHTeHCca YHCTIa;
v (opMyITBI pEIIeHn#l MPOCTEHIITINX TPUTOHOMETPUUECKUX ypPaBHEHMH COS X = a, Sin X = a, tg X = a, Ctg X = a, COOTHOUIEHHUS
apKKOCHHYCa, apKCHHYCAa, apKTaHTeHCa, aPKKOTAHTEHCa.
B pe3yabTare H3ydyeHus TeMbl 00y4yaronuecs J0JKHbI YMETh:
v pemars NpocTelIre TPUTOHOMETPUYECKHE YPAaBHEHUs, UX CHUCTEMBI, a TAaK)K€ HEKOTOPbIC BUABI TPHTOHOMETPUYECKUX YPaBHEHUHI
(KBaJpaTHBIC OTHOCHTEIIFHO OHOI U3 TPUTOHOMETPUYECKUX (DYHKINH, OHOPOIHBIC YPaBHEHHUS IIEPBOH M BTOPOH CTEIIEHH OTHOCHTEIBHO COS
X | Sin X);
v pemaTts IpoCTEeHIe TPUTOHOMETPHUECKUE HEPABECHCTBA;
v HCIOJIB30BaTh JJIs1 IPUOIMKEHHOTO PEIIEHHs] ypaBHEHUH U HEPaBEHCTB Ipa)uIecKUil METOx;
v n300pakaTh Ha KOOPIAMHATHOH IJIOCKOCTH MHOYKECTBA PEIICHUH MPOCTEHIINX YPaBHEHUH U UX CHCTEM.
IIpeoOpa3zoBanue B pe3yiabTare u3yuyeHusi TeMbl 00y4yaroumuecsi J0JKHbI 3HATh:
TPUTOHOMETPHYECKUX
BBIPAKEHH it v (opMyIIBL, CBS3BIBAIOLINE TPUTOHOMETPUYECKUE (PYHKIIMK OJHOTO U TOTO XKe apryMEHTa:

. _siux ; _ccsxi (to x) = 1 14 (ctgx)? = 1
FE=cosx’ “9*= smx’ thgx " (cos]ix)?’ tlctgx ~ (sinix)]?’

e

(sinx)* 4 (cosx)* = 1.

v (hopmyIbl, cBsA3BIBatONIHE (DYHKITMH apTyMEHTOB, U3 KOTOPBIX OJIMH BJIBOE OOJBIIE IPYTrOro:
2tgx

sin2x = 2sinx— cosx— ;e0s52x = (cosx)? - (sinx)?; tg 2x = W

1+cos2x

— co52x
2 :

S(cosx)® = (sinx)® = 1 2




v (hOpMYITBI CITOXKEHHS apTyMEHTOB.

v dbopmynel asi TpeoOpa3oBaHUS CyMM TPUTOHOMETPHUYECKHX (DYHKIMH B MpOM3BEAEHUS, IPOM3BENCHUN TPUTOHOMETPHUIECKUX
(YHKUUH B CyMMBI.

B pe3yabTaTre n3yuyeHusi TeMbl 00y4alonuecs 10/KHBI YMETh:

v MPOBOAMTH 1O M3BECTHHIM ()OpMyJiaM U TpaBHiaM NpeoOpa3oBaHUsi OYKBEHHBIX BBIPAKEHWH, BKIIOUAIOMINX TPUTOHOMETPUUECKUE
(hyHKITNY;
v BBIYUCIISITh 3HAUEHHS OYKBEHHBIX BBIPa)KEHHI, OCYILIECTBIISIST HEOOX OTMMBIE MTOJICTAHOBKH U MPEOOPa3OBaHMUSL;
v WCTOJIb30BATh  Pa3MYHbIE  TPUTOHOMETpUdeckne (GOpMyIbl  JUisl  PElIeHHs] TPUTOHOMETPHUYECKHX YPABHEHH.
BBenenne B B pe3ynbTaTte n3ydyeHusi TeMbl 00y4alonuecs J0/KHBI 3HATH:
cTepeoMeTpPHUIO
v OCHOBHBIE TIOHSTHSI U aKCHOMBI CTEPEOMETPHUH, CIECTBHSI U3 aKCHOM.
B pe3yabTaTte n3yuyeHusi TeMbl 00y4alonuecs J10LKHBI YMETh:
v HCIOJIb30BaTh aKCHOMBI CTEPEOMETPHU W WX CIIENCTBHSI MPH PEIICHUM CTAHJAPTHBIX 3aJiad JIOTHYECKOro XapakTepa, W300paxarthb
TOYKH, MPSIMbIE ¥ IIIOCKOCTH Ha MPOSKIIMOHHOM YepPTexke MPU Pa3IMIHOM HX B3aHMHOM PACIIONIOKEHUH B TIPOCTPAHCTBE.
IMapamieabHOCTH B pesyabTare H3ydyeHusi TeMbl 00y4yaronuecst J0JKHbI 3HATh:
NPSAMBIX H IUIOCKOCTel B . . 5
npocTpancTBe v ONpE/IENICHNs NAPAIUIENBHBIX MPSMBIX B IPOCTPAHCTBE, MAPAJUICTBHBIX IVIOCKOCTEH, NPMOH, NapaIeNbHOM MI0CKOCTH;
v MPU3HAKH TapaJuIeTbHOCTH NPSAMBIX M INIOCKOCTEH, MPSMOH U IITOCKOCTH.

B pe3yJabTaTE H3YUCHUHA TEMbI 06yqaloumec51 AOJIZKHBI YMETD:

v OIMCHIBATh B3aMMHOE DACIIONIOKEHHE MPSAMBIX W IDIOCKOCTed B TIPOCTPAHCTBE, APTyMEHTHPOBAaTh CBOHM CYXAEHHS 00 OSTOM
PacmoiIOKeHNH;

v pemaTh HEeCIOKHBIE 3aa4d Ha JOKa3aTeIhCTBO W BBIYHICICHHS C MCIOJIH30BAHMEM H3yYEHHBIX CBOWCTB, OMPENEICHHIA, IPU3HAKOB
TIEePIICHINKYISIPHOCTH;

v WCIIONB30BaTh MPH PEIIEHUH CTEPEOMETPHUIECKUX 33124 IIIAHIMETPHIECKUE (PaKThl U METO/IBI,

v MIPOBOJINTH JI0KA3aTENbHBIE PACCYK/ICHHS B XOJI€ PEIICHHS 3a]1a4.

IlepneHAUKYJIAPHOCTD
NPSAMBIX U IJIOCKOCTEH B
MPOCTPAaHCTBE

B pe3yabTare n3ydyeHusi TeMbl 00y4yaronuecst J10JKHbI 3HATH:

v OIpeleNeHNs] MEPIEeHAUKYISIPHBIX TMPSMbBIX, IJIOCKOCTEH, MPsIMOH, NEPIEHAUKYISIPHOM IUIOCKOCTH, HAKIOHHOH, NPHU3HAKH
MepIEeHINKYIIPHOCTH MPSIMON U IJIOCKOCTEN, CBOMCTBA MEPIEHANKYIAPHOCTH MPSIMON U IIIOCKOCTH;

v TEOpeMy O TpeX MepHeHINKYIIpax;

v CBOMCTBa N300payKeHHUs MPOCTPAHCTBEHHBIX QUTYP.

B pe3yabTaTre H3ydyeHusi TeMbl 00y4yaronuecs J10JKHbBI YMETh:

4 OIMUCBIBATL B3aWUMHOC PACIIOJIOKCHUE IPSAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC, APryMCHTHUPOBATH CBOU CYKACHUA 00 sTOM
PACIIOJIOXKCHN U
4 AHAJIM3HUPOBATH B HpOCTefIH.IPIX CJIydasdX B3aMMHOC PACIOJIOKCHUC 00BHEKTOB B IIPOCTPAHCTBC,




penaTh MIaHUMETPUICCKUE U TPOCTEHIIINE CTEPEOMETPHUYECKUE 3a1a4H Ha HAXOXKICHUE TCOMETPUYCCKUX BETHYUH (IJIMH, YTJIOB);
HCTIONB30BATh MPU PEIICHHH CTEPEOMETPUUYCSCKUX 3a/1au TNIaHUMETPHUECKre (DaKThl B METO/IbI;

MPOBONTE JIOKA3aTENbHBIC PACCY)KICHUS B XO/I€ PEIICHHS 3a7ay;

CTPOMTH CEUCHHUS TETpad/ipa U Mapaieienumnesa;

pacrodHaBaTb Ha 4YCPTEKAX U MOACIAX IMPOCTPAHCTBCHHLIC q)OpMI)I; COOTHOCUTb TPEXMCPHLIC O6BCKTI>I C HUX OIIMWCAaHUsIMH,
M300paKCHUSIMU.

AN N N NN

IpousBoanas B pe3yabTaTte n3ydyeHusi TeMbl 00y4alonuecst J10/KHBI 3HATH:
v OIpe/ieNIeHUs] TIpeJieNia TOCIeIOBaTeIbHOCTH, MPUpPAIIEHHsT apryMeHTa, MpUpameHust QyHKIUY, MPOU3BOJHOM, TOYKH JKCTpeMyMa
(MakcumMa, MUHIMYMa) (YHKIIMH, CTAIIMOHAPHOW TOYKH, KPUTHYECKOH TOYKH (PYHKIIHH;
v reoMeTpudeckuii M pU3NIEeCKUil CMBICH ITPOM3BOIHONM;
v (hopMyIBl U TIpaBMIIA IS OTHICKAHUS TTPOU3BOIHEIX;
4 AJrOpUTMBL  JII  UCCJICIOBAHUSA (1)}’HKHI/H‘/'I Ha MOHOTOHHOCTbH U OKCTPEMYMEIL, HanOOJIBIIEr0 M HAMMEHBIIET0 3HAYEHUS
HeNpepbIBHOW (QYHKIIMU Ha TPOMEXKYTKE.
B pe3ynbTaTte n3yuyeHusi TeMbl 00y4yalonuecs J10KHBI YMETh:
v BBIYUCIISATH TPOM3BOJIHEIC DIIEMEHTAPHBIX (DYHKIIHH, HCIOJIB3YsI CIPABOYHBIC MAaTEPHAIIBL;
v HCCIIEIOBaTh B MPOCTEHINX cly4asx (DYHKIUH HA MOHOTOHHOCTh, HAaXOIUTh HAWOOJBIINE W HAWMEHBINVME 3HAYCHHS (QYHKITHIA,
CTPOUTH IpahKH MHOTOWIECHOB U MPOCTEHIIINX PAaIMOHAITBHBIX (PYHKIMI C MCIOIH30BAHUEM arrapaTa MaTeMaTHYECKOT0 aHAIIN3A.
IlepBooGpa3nasn u | B pesyjabTare H3yueHHs TeMbl 00y4alomuecst J0KHbI 3HATh:
HHTerpa
v olpeneneHre nepBooOpa3Hoil, HEOMPENEIeHHOTO HHTErpaia, OolpeaeIeHHOr0 HHTErpaa;
v (hopMyIBI ¥ TIpaBUIIA TSI OTBICKAHUS TIEPBOOOPA3HOI;
v (hopMyIIBI ¥ TIpaBUIIA OTHICKAHUS HEOPEACTIEHHOTO HHTErpaa;
v (hopMymy 1T BEIYHCIIEHUS olpeneneHHoro narerpana (popmymna Hetorona - JleliGamma).
B pe3yabTare u3yueHusi TeMbl 00y4aonuecs J0JMKHBI YMeTh:
v BBIYHCIISATH IIEPBO0OOPA3HBIC dIIEMEHTAPHBIX (PYHKITHI, NCTIONIB3YS CIIPABOYHBIE MATEPHAIIBL;
v BBIYHCIISITH B MPOCTEHINNX CITyYasX TUIOMAIN C UCTIONH30BAHUEM TIEPBOOOPA3HOM.
BekTopsl B | B pe3yabrare ndyueHust TeMbl 00y4a0muecs J0JKHbI 3HATH:
NMPOCTPAHCTBE
v MpaBmIIa N300paKEHH BEKTOPOB Ha TUIOCKOCTH;
v OCHOBHBIE CBOWCTBA BEKTOPHBIX BEJINYHH;
v B Y€M COCTOHT IPABHIIO MMApAIIeNIOrpaMMa, IPAaBUIIO0 MHOTOYTOJIbHIKA, PABUIIO MapaliiesennIesa;
v olpeneneHre KOIUTMHEAPHBIX U KOMILIAHAPHBIX BEKTOPOB.

B pe3yabTare u3yueHusi TeMbl 00y4aromuecsi 10JKHbI YMeEThb:

4 packiiaabIBaTh BEKTOP MO JABYM HCKOJUIMHCAPHBIM BEKTOpPAM, 10 TPEM HCKOMIIJIAHAPHBIM BCKTOpAM;
4 peliaTh rCOMCTPUYCCKUC 3a/Ja4l, OIMUPAsICh HAa U3YUCHHBLIC [TpaBUJid, IPUMCH A aJIT e6panqecxm71 arrapar,




v HCIIOJIB30BAaTh IIPH PCHICHHUU CTCPCOMETPUICCKUX 3aaau MIIAaHUMETPUYCCKUEC (baKTI)I n METOIBI,
v MOPOBOAUTH A0KA3aTCIbHLIC PACCYKACHUA B XOJC PCHICHUA 3a1a4.

Mertoax koopauHaT B | B pe3yabrare usyueHusi TeMbl 00y4aommnecst 0KHbI 3HATD:
NMPOCTPAHCTBE
v KaK OIPEICIIIOTC KOOPANHATHI BEKTOPA;
v JIEWCTBUS HaJl BEKTOPaMH B KOOpIMHATAX;
v KaK ONpe/eNsiercs CKasIpHOe TPOU3BEICHHE;
v CBOMCTBA CKaJISIPHOTO ITPOM3BEIICHHUS;
v ypaBHeHHE CPephI U IIOCKOCTH
v (hopMyTy HaXOXKJICHUS KOOPIUHAT CEPEIUHBI OTPE3KA;
4 q)OpMyJIy BBIYUCIICHUA PACCTOAHUA MEKAY ABYMS TOUKaMHU B IPOCTPAHCTBE C IMTOMOIIBIO KOOPJAUHAT.
B pe3yJjbTare H3yueHHUsl TEMbI 00yJaKOIIHeCs JOJKHBI YMETh:
v BBIYUCIIATE KOOPAWHATHI BEKTOPA B IIPOCTPAHCTBE;
v BBIYHCIIATH CKAJIIPHOE IIPOU3BEIECHNAE B KOOpIUHATAX;
v BBIYUCIIATE pAaCCTOAHUE MEXAY ABYMSA TOYKaAMU B IIPOCTPAHCTBE,
v 3aIMChIBAThH YpaBHEHUE CHEPhI U TUIOCKOCTH;
v MPUMEHSITh TIPU PEIICHUN CTEPEOMETPUIECKIX KOOPAMHATHO-BEKTOPHBIM METOJT JIJIsl BRIYMCIICHHS OTHOIICHUH, PACCTOSTHUHN H YTJIOB;
v WCTIOJIb30BATh MPU PEIICHHH CTEPEOMETPUIECKUX 3a]1ad INIAHUMETPHUYECKHE (PaKThl K METOJIBL;
v MIPOBOJIMTH JIOKA3aTEIbHbIC PACCY)KJICHUS B XOJIC PEIICHHS 3a]1a4.
CreneHu U KOpHH B pe3yabTaTte n3ydyeHus TeMbl 00yuaronnecs 10JKHbI 3HATH:
v HOBBIC TEPMHHBI MAaTEMaTHUYECKOTO SI3bIKA: CTEMEHb C pPalMOHAIBHBIM IIOKa3aTeneM, CTeleHHas (QYHKIUS, UppaluoHAILHOE
BBIpaKCHHE;
v CBOICTBA cTereHHON (DyHKINH, ee rpaduk, hopmyny s quddepeHITnpoBaHusL.
B pe3yabTaTe n3yuenusi TeMbl 00ydaroniuecs J0JKHbBI YMETh:
v MPUMEHSITH ONPEACICHUS KOPHS U apU(PMETHIECKOr0 KOPHS N-Oi CTEMEHH U3 YHCNA a JIsl POCTSHIIINX BBIYHCIICHUH;
v MPEACTABIATh apu(HMETHICSCKUN KOPEHb N-OM CTEMEHH M3 YMCIIA a B BUJC CTCICHH C PAllHOHALHBIM ~ [MOKa3aTeleM, CTeleHH ¢
JOPOOHBIM  MOKa3aTeneM B  BHJE apu(@METUISCKOro KOPHS U3 YKCIa;
v MPOBOMUTH TI0 U3BECTHBIM (OPMYJIaM U MpaBHIIaM MPeoOpa3oBaHusl OYKBEHHBIX BBIPAKCHHM, BKIFOUAIOIINX CTEIICHHU, PaJUKaJIb;
v BBIUMCIIATH 3HAYCHUS YUCIIOBBIX H OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISS HEOOX OTMbIE MOJICTAHOBKHU U MTPe00pa3oBaHHUS;
v pemaTh MPOCTEHINEe HPPAIIMOHATIBHBIC YPABHEHMUSL.
v CTPOUTH rpaUKH CTEICHHBIX ()YHKIIH;
v MPUMEHSITh TIPOU3BOIHYIO CTEIEHHON (PYHKIIMK K UCCIEA0OBAHUIO (DYHKIIHIA;
v MPUMEHATh  MEePBOOOPA3HYI0 CTEMEHHON (DYHKIMM K BBIYMCIICHUIO ONPEACICHHBIX WHTETPAJIOB W IJIOMIAJIEH COOTBETCTBYIOIIMX
¢buryp.
I[oxa3aTenbHan u | B pe3ynbrare n3yueHus TeMbl 00y4aONHeCs TOKHBI 3HATH:

Jorapudmudeckas




(yHkIMu v HOBBIE TEPMHMHBI MAaTEMaTH4eCKOTO S3bIKa: IOKa3aTelbHas (QYHKIUS, MOKa3aTelIbHOE YpaBHEHHE, IOKa3aTelbHOE HEPaBEHCTBO,
norapudM dYmcia, OCHOBaHHE jorapudma, Jorapudmuyueckas ¢byHKLHSA, norapuMuyeckoe  ypaBHEHHE, norapudmMuyeckoe
HEpaBEHCTBO, YKCIIOHEHTA, JIorapuMuuecKkas KpuBasi;
v OCHOBHBIE CBOICTBa U rpad)MKy JIOTapUPMHUYECKOH 1 TIOKa3aTEeNbHON (PyHKIINIA;
v dbopMmynel, CBSI3aHHBIE C TOHATHEM Jorapudma, ¢  auddepeHIupoBaHHEM
MOKa3aTelbHON 1 JIorapuPMUIecKon (HYHKIUH.
B pe3yabTare udyuenusi TeMbl o0ydaromuecs J0JMKHbBI yMeTh:
v CTpouTh TrpaduKd TOKa3aTeNbHOH © Jorapupmuyeckoil (QyHKIHMHA CIAHHBIM OCHOBAHUE;
v OIUCHIBATh MO TpauKy M B MPOCTEHINIMX cCiydasx Mo QopMyse TMOBEeHHEe W CBOMCTBA MOKa3aTENbHOH W JIOTapu(MHUYECKOH
bynkumit;
v BBHIMONTHATE  MTPe00pa3oBaHMs MPOCTEHINNX BBIpRKEHHWH, BKIIOYAIOMIMX apu(MeTHYecKne OIrepanud, a TakkKe OlepaIuio
sorapuMUpPOBAHUS;
pemarh noKazaTelbHbIe, JIoTapu(PpMUUECKAE YPaBHEHHSI U HEPABEHCTBA, MPOCTEHININE CHCTEMBI YpaBHEHUH, HECIIOKHBIC YPAaBHEHUS U
HEPaBEHCTBA, CBOJUMBIE K HUM.
v pemaTh ypaBHEHUs, TPOCTEHIIINE CUCTEMbl YPaBHEHH, UCIIONB3Ysl CBOMCTBA (DYHKIMH U UX TpadHKOB;
v NPUMEHATh  IPOM3BOAHBIC  IIOKA3aTEAbHOM, Jiorapumuueckod  (QYHKIMHA K HCCICIOBAHUIO (PYHKIIUMT;
v PUMEHSTH IEPBOOOPA3HbIE K BEIYMCICHHIO ONPEICJICHHBIX HHTEPAJIoOB 1 IUIONIA I COOTBETCTBYIONHX QUTYP.
MHororpanHuKH B pesyabTare H3ydyeHusi TeMbl 00y4yaronuecs J0JKHbI 3HATh:

oIpeneNneHus IBYTPaHHOrO yTIila, MHOTOTPaHHUK;
OIIpeNeNeHns U CBOWCTBA TIPU3MEI;

OlIpeneNeHre U CBONCTBA ITHPaMHU/IBL,

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

SNANENENEN

v pacrmo3HaBaTh Ha 4YepTeKax W MOJCISIX MPOCTPAHCTBEHHBIE (OPMBI, COOTHOCHTH TPEXMEPHBIE OOBEKTHI C WX OMNUCAHHSIMH,
M300pakeHUSIMU;

v aHATM3UPOBATH B MPOCTEHINNX CITyYasiX B3aUMHOE PACIONIOKEHUE 00BEKTOB B MPOCTPAHCTBE;

v n300pakaTh OCHOBHBIC MHOTOTPAHHUKH, BBITOIHATH YEPTEKH 110 YCIOBUSM 3a/1a4;

v pemarh TIAaHUMETPUYECKUE U TPOCTEUIINE CTEPEOMETPHUYECCKUE 3a/1aui HAa HAXOXKICHHE T'eOMETPUYESCKUX BEIUYMH (IUTUH, YIIIOB,
IIomanei, 00beMoB);

v pemarhb MPOCTEHINNE CTEPEOMETPUUECCKUE 3aJa4d Ha BBIUHCIICHUE 5 IIOKA3aTEIBCTBO C MPUMEHEHUEM CBOWCTB
MHOTOTPaHHUKOB;

4 CTPOUTH MPOCTEUIIHE CEUCHUS KyOa, TPU3MBbL, TMPAMH/IBL;

4 WCIIONB30BaTh MPH PEIICHUHU CTEPEOMETPHUIECKUX 33124 INIAHUMETPHUECKUE (PAKThI U METO/IBI,

4 IIPOBOJIUTH JIOKA3aTEIbHBIE PACCYK/ICHHS B XOJI€ PEIICHHS 3a]1aY.

B pe3yabTarte M3YYCHHH TEMbI oﬁyqamumecn JO0JIXKHBbI HCIIOJIB30BAaTh IIpI/IOﬁpeTeHHLIe 3HAHUAA U YMCHHUHA B HpaKTH‘IeCKOﬁ




JeITeJIbHOCTH M OBCEIHEBHOM KM3HHU JIJIS:

v HCcIen0BaHus (MOASTUPOBAHNS) HECIOKHBIX IPAKTHUECKUX CUTYAI HA OCHOBE U3yYEHHBIX (OPMYJ U CBOHCTB (PUTYP;
v BBIYUCIICHHS 00BEMOB W IJIOMIAZEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MPH DPEIICHWH IMPAaKTUYECKHX 3ajad, MCIONB3YS MpH
HEOOXOMMOCTH CIIPABOYHHUKH U BEIYUCIUTENBHBIE YCTPONUCTBA.

Tena Bpamenus

B PeE3yJAbTATE U3YUYCHUS TEMbI Oﬁy‘lalOIIII/IeCﬂ JOJI’KHBbI 3HATDb:

v OIIpENIENICHUS U CBOWCTBA TeJ BPAICHUS LIUJIMH/pPA, KOHYyCca, chephl U mapa;
v (hopMyJIBI ST HAXOXKICHHSI TUIOMIAAeH TTOBEPXHOCTH IIMIIMHPA, KOHYCA U 11apa;
v (hopMyJIBI [T HAXOXKICHHSI 00EMOB,

B PeE3YyJIbTATE H3YUCHUHA TEMbI Oﬁy‘{alOIIlI/IeCﬂ AOJIZKHBI YMETD:

4 pacriodHaBaTb Ha 4YEPTEKaAX U MOACIAX IMPOCTPAHCTBCHHLBIC (1)OpMBI; COOTHOCUTb TPEXMECPHBIC O0OBEKTBI C HX OITMCaHUSIMH,
M300paKEHUSMY;
v AHAJM3UPOBATH B IPOCTEUININX CITy4asX B3aUMHOE PACIONIOKEHHE 00BEKTOB B POCTPAHCTBE;
v n300pa)kaTb OCHOBHBIE KPYTJIbIE TEJIa; BHIIONHATh YEPTEXKHU 110 YCIOBUSIM 3a/1a4;
v pelaTh IUIAHMMETPUYECKUE U IPOCTEHIINE CTEPEOMETPUUYECKUE 3aaul Ha HAXOXIAEHHE T'eOMETPUYECKUX BEIUYUH (IJIMH, YIJIOB,
IIoMmaaei, 00bEMOB);
v pelaTh MpOoCTEHINe CTepEOMETPUUECKHUE 3a/laul Ha BBIUUCICHUE U J0Ka3aTelIbCTBO C IIPUMEHEHHEM CBOICTB Tel BpAIlECHUS;
v CTPOUTH IIpOCTeiiiue cedeHus Ky0a, IpU3MBbl, TUPaMUIIbL;
v HCIOJIB30BaTh IIPU PEILICHUH CTEPEOMETPUUECKUX 3a7ad IJIAHUMETpUUecKre (PaKThl 1 METOABI;
v IIPOBOAMTH J0KA3aTEIbHbIC PACCY)KICHHUS B XOJI€ PEIICHHS 3a1a4.
DJIeMeHThI B pe3yabTare H3ydyeHusi TeMbl 00y4yaronuecs J10JKHbI YMETh:
KOMOMHATOPHKH,
MATeMaTHYeCKoi v pemaTh npocreinre KOMOMHATOPHBIE 3aJa4i METOJOM Iiepedopa, a TAKKe C UCIIOIb30BAHUEM U3BECTHBIX (POpMYIT;
v BBIUUCIIATH B IPOCTEHIINX CIy4asx BEPOSITHOCTU COOBITHH Ha OCHOBE MOACYETA YUCIIA HCXOI0B.
CTATHCTUKM M TeOpUHU
BepPOsITHOCTE
YpaBHeHust u | B pesyabrare u3ydeHusi TeMbl 00y4al0nMecs: JOJKHBI YMETh:
HEpPaBeHCTBAa
v pelaTh paunuMoOHANbHBIC, IIOKAa3aTelbHbIE U JIOTapU(PMHUYECKUE YPAaBHEHHMS W HEPABEHCTBA, NPOCTEHIINE HWpPpalHOHANbHBIE U
TPUTOHOMETPUUYECKHE YPABHEHUS], UX CHCTEMBI;
v COCTaBIISITh YPABHEHUS M HEPABEHCTBA 110 YCIIOBUIO 3a71a4H;
v HCIOJIB30BaTh 1151 IPUOIMKEHHOTO PellIeHHs] ypaBHEHUH U HEPaBEHCTB rpad)nuecKUil METO;

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




YYEBHO-METOAWYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
MMPOI'’PAMMbBI YUEBHOU JUCLUITIJINMHBI «MatemaTuka: anredpa v Hadaia MaTeMaTHIECKOTO
aHaJn3a; FEOMETPUS»

TpebdoBaHUsI K MUHIMAJIBHOMY MaTePHAIBLHO-TEXHUYECKOMY 00ecredeHHI0
Peanu3anust mporpaMMbl IUCHUILTHHBI TPEOYET HAIH4Ks y4eOHOro KabuHeTa MaTeMaTHKU
O0opynoBanue yaeOHOro KaOMHeTa:

- IOCaI0YHBIC MECTA 110 KOJTMYECTBY 00yYarOUINXCS;

- paboyee MecTo MpenoaaBaTes;

- y4eOHUKH 110 KOIUYECTBY 00YUarOIIIXCS;

- Ta6J'II/IHBI " CIIPpaBOYHBIC MaTCpHAJIbI
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IIpumepHBIii IepedyeHb BONMPOCOB M0 Y4eOHOM AN CHUIINHE,
NpoBepsieMble 3aJaHNSIMH B paMKaXxX NPOMeKYTOYHOH aTrecTaluu
(mMcbMEHHOM PK3aMeHAMOHH O PadoThI)

Crenenu 1 KOpHHU.

Jlorapugwm uucna.

JlorapupMuyeckne ToXIECTBA.

@DopMyJIbl TPUTOHOMETPHH.

CuHyc, KOCHHYC, TAHT€HC, KOTAaHT€HC ITPOM3BOJIBHOTO yTIa.
[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 u HanMeHbIllee 3HAYEHMSI (QYHKIIHH.

14. TlokazarenbHas GyHKIMS, € TpadyK U CBONCTBA.

15. Jlorapudmudeckas GyHKIus, e€ rpadMK v CBOHCTBA.

16. IlokazarenbHbie ypaBHEHHS 1 HEPABEHCTBA.

17. Jlorapudmudeckue ypaBHEeHN U HEPABEHCTBA.

18. IpousBoaHas, € TeOMeTPUIECKUI 1 QU3NICCKIIA CMBICIT.

19. IlpumMeHeHHsI TPOU3BOIHOM.

20. INapamienbHOCTh MPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE.

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

23. TloBepxHOCTH U 00BEMbI MHOTOTPAHHHKOB.

24. Tena BpanieHus: NWIMHAP, KOHYC, IIap.

25. TloBepxHOCTH U 00BEMBI TEJT BPAICHUS.

26. KoopauHaThl B BEKTOPHI B IIPOCTPAHCTBE.

27. TabauuHoe U rpaduvIecKoe MPeaCTaBICHHE JaHHbIX.

28. BeposATHOCTH COOBITHIA.

29. IlepecTaHOBKH, pa3MEIICHHS, COUCTAHHUS.

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

HBOoNoO~WNE
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