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TIOSACHUTEJIbBHAA 3ATTNCKA

[Mporpamma  oOmieoOpazoBaTenbHO — yueOHOM  aucumiuimebl  «MaremaTuka: anrebpa ¥ Havana
MaTeMaTHUYECKOTO aHaM3a; reoMeTpus» (naiee — «MaTeMaThKay) MpeaHasHadeHa sl U3YUeHUs MaTEMaTHKH B
I'BIIOY PX I1Y-18, peanusyromux o0pa30BaTeIbHYIO MPOrPaMMy CPEIHEro OOIIero o0pa3oBaHUs B Mpeenax
OCBOCHMS OCHOBHOU IpogheccroHanbHOM o0pa3oBarensHoii mporpammbel CITO (OITOIT CITO) Ha 6a3e 0ocHOBHOTO
00111ero 00pa3oBaHus MPH MOATOTOBKE KBATH(PUITUPOBAHHBIX PAOOUHX, CITYKAIIUX.
[Iporpamma paspaborana Ha ocHoBe TpeboaHuii ®I'OC cpennero oOmiero oOpa3oBaHMsl, MPEIBSIBIIEMBIX K
CTPYKTYpE, COIICP)KAHHUIO U pe3yJibTaTaM OCBOCHUS yUEOHOM MUCIUIUIMHBI «MareMaThka», B COOTBETCTBHH C
PekoMeHmanusiMi 10 OpraHU3alUU TONYYCHUs] CpelHero oOmiero oOpa3oBaHUs B Ipeaeiax OCBOCHUS
00pa30oBaTENbHBIX MPOrpaMM CpPEAHEro MpodeCCHOHAIBHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
o0pa3oBaHUs C ydYeToM TpeOoBaHMH (helepalibHbIX T'OCYJAapPCTBEHHBIX O00pPa30BaTEIbHBIX CTAHIAPTOB H
nojry4aeMor mpo)eCCHu CpeHEro mMpogheCcCHOHANBHOT0 00pa3oBanus (MMCbMO JlenapraMeHTa rocy1apcTBeHHOM
MOJUTHKH B chepe moaroToBku pabounx kaapos u JI1O Munodpuayku Poccun ot 17.03.2015 Ne 06-259).

ConepkaHue nporpamMmsl «MaTeMaTHKa» HAIPaBICHO Ha TOCTHIKEHUE CISMYIONINX IeJIei:
* obecriedyeHrne CPOPMHUPOBAHHOCTU MPEACTABICHUH O COIMAIBHBIX, KyJbTYPHBIX M HCTOPHUYECKUX (aKTopax
CTAaHOBJICHUA MaTCMAaTHKH,
* obecrieueHne c(OPMHPOBAHHOCTH JIOTUYECKOT0, JITOPUTMHUYECKOTO U MATEMATHYECKOT'O MBIIILICHYS,;
* obecrieueHre chOPMUPOBAHHOCTH YMEHHI MTPUMEHSTH IMONyYeHHBIC 3HAHHS TIPU PELICHUHU Pa3IMYHbIX 3a/1aY;
* obecrieueHue c(HOPMUPOBAHHOCTH TPEJCTABICHUI O MaTeMaTHKE KaK YacTH OOIIEYeTIOBEYECKOW KYIbTYPHI,
YHUBCPCAJIIBHOM A3BIKC HAYKH, ITO3BOJIAIONIEM OIMCBIBATh U U3Yy4YaTh PC€AJIBHBIC ITPOUECCHI U ABJICHUA.
B mnporpamMmy BKIIOUEHO coOJiep)KaHUE, HANpaBieHHOe Ha (OpMHUpOBaHWE Yy CTYACHTOB KOMIIETEHIIHH,
HeoOXomauMbIX sl kadecTBeHHOro ocoeHuss OITOIT CIIO na 6a3e OCHOBHOro 00IIEro oOpa3oBaHHUS C
MOJy4YEeHHEM CpeIHEro oO0Imero oO0pa3oBaHMS; MPOrpaMMbl TIOATOTOBKH KBATM(HUIIMPOBAHHBIX pPaboOdMX,
cyxanmx (IITIKPC).
[IporpaMMa MOXET HCIONB30BATHCS JAPYTHMHU IMPOPECCHOHAILHBIMU 00pa30BaTENbHBIMU  OpPTaHH3ALUSIMH,
peanu3yIoIMMHA 00pa30BaTENBHYI0 IPOrpaMMy CpeIHEero ooIero o0pa3oBaHus B Mpeaenax OCBOSHHS OCHOBHOM
OIIOII CIIO na 6a3e ocHoBHOTrO 00111er0 0Opazoanus (ITIIKPC).

OBIIAS XAPAKTEPUCTUKA VYYEBHOM JUCLMIUJIMHBI «Matematnka: anrebpa ©  Hadamga
MaTeMaTHYECKOTO aHAJIN3a; TEOMETPHSI ».

B I'BIIOY PX IIV-18, peamusyromas o0pa3oBaTebHYIO IPOrpaMMy CpPEIHETO O0OImero oOpa3oBaHHUS B
npenenax ocsoerns [IITKPC CIIO na 6a3e ocHOBHOTr0 00111ero 00pa3oBaHus, N3ydYeHIEe MaTEMaTHKH UMEET CBOH
0COOCHHOCTH B 3aBUCHMOCTH OT IPOdUIIs TPoheCCHOHAIIBHOTO 00pa30BaHHs.

OOmue 1eny U3y4eHns MAaTEMATHKH TPAJIUIIMOHHO Peau3yIOTCs B YeThIPEX HAMPABICHUSX:

1) obmree mpencraBieHue 00 UACSSIX U METOIaX MAaTEMAaTHKH;

2) UHTEIIEKTyaJIbHOE Pa3BUTHE;

3) oBnazeHne HEOOXOMUMBIMIA KOHKPETHBIMH 3HAHUSMHI M YMEHUSMU;

4) BOoCIIUTATEIHFHOE BO3/ICHCTBHE.

JIi TeXHWYEeCKOTo, COIMATbHO-YKOHOMUYECKOT0 Mpoduield mpodecCHOoHATHHOrO 00pa3oBaHUs BEIOOp Ieneit
CMeIlIaeTcss B MparMaTHYeCKOM HAmpaBlICHUH, MPETyCMATPUBAIOIIEM YCHWJICHHE W PACHIMPEHUE MPUKIATHOTO
XapakTepa HW3yYCHHS MATEMATHKH, NPEUMYIIECTBEHHOH OpHUEHTAlMM HA  alTOPUTMHUYCCKUI  CTHIIb
MMO3HAaBaTEeIbHON JedaTenbHOCTH. VI3yueHme MareMaTwkul Kak MpoWIBHON 00I1Ieo0pa3oBaTenbHON yaeOHOU
JICIIMTLUTIHBI, YAUTHIBAIOMIEH crienn(rKy ocBanBaeMbIx obydarommumucs npodeccuit CI10, obecieunBaercs:

* BEIOOPOM pa3IMYHbBIX TOAXOJ0B K BBEICHUIO OCHOBHBIX TIOHSTHH;

* (hopMHpOBAHUEM CHCTEMbI YUeOHBIX 3aJ[aHuWil, oOecreunBaromuX 3PHEKTHBHOE OCYINECTBICHUE BHIOPAHHBIX
IIENIEBBIX YCTAHOBOK;

* o0OrameHneM CIeKTpa CTUIICH YyUeOHOM JEATENLHOCTH 32 CUET COMIACOBAHUS C BEAYIIUMH JIEITELHOCTHBIMU
XapakTepUCTUKAaMH BRIOpaHHOMN npodeccuu.

[podunbHast COCTAaBIAIOMIAsA OTPAXKACTCS B TPEOOBAHUAX K MOJATOTOBKE 00YJAFONIMXCS B YACTH:

* o0mIell CUCTEMBI 3HAHUIL: COMepXKATeNbHbIC MPUMEPhI HCIOIB30BAHUS MATEMATHYECKUX HJCH W METOJIOB B
npodeCcCHOHANTBHON JeATETbHOCTH;

* YMEHHI1: pa3iMune B ypOoBHE TPEOOBAHUH K CIOKHOCTH IIPUMEHSEMBIX aITOPUTMOB;

* IPAKTHYECKOTO HCIIONb30BaHUSI MPUOOPETEHHBIX 3HAHMHW W yYMEHMH: MHIMBHUIYAJIBHOIO y4eOHOro ombiTa B
MOCTPOEHUH MaTEeMaTHUYECKHX MOJIENEH, BHIIOTHEHUH HCCIIE0BATEIbCKUX MPOEKTOB.

ConepxaHue y4eOHOH AMCLUILUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMH COZEPXKATEIbHBIMH JTUHUAMHU
00y4eHUs] MaTeMaTHKe:



e ayreOpanyeckas JIMHUS, BKIIOYAIOIAS CHCTEMATH3alMIO CBEJSHWH O 4YHcaX; W3y4yeHHWE HOBBIX WU
00001IeHNe paHee U3YYEHHBIX omepauuil (Bo3BeIeHHUE B CTENEHb, M3BJICUCHHE KOPHS, JIOTapU(QMHUPOBAHHE,
CHHYC, KOCHHYC, TAaHT€HC, KOTAHTeHC M 0OpaTHBIE K HUM); U3yYEHUE HOBBIX BHIOB YHMCIIOBBIX BBIPRKEHUH U
(opMyI; COBEpIIEHCTBOBAHHE NPAKTHUECKUX HABBIKOB M BBIYMCIUTENBHOW KyJIbTYpHl, pacIIUpeHHE U
COBEpIICHCTBOBAHHUE alredpanyueckoro anmnapara, copMHUpPOBaHHOTO B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHUE
K pCHICHNIO MaTEMATUYCCKUX W MPUKIIAJHBIX 3a1a4;

* TCOpeTI/IKO'(byHKHI/IOHaHLHaﬂ JIMHUA, BKIOHYaromas CUCTCMATU3allMI0 U paCHIMpCHUC CBCILCHI/Iﬁ (6] (bYHK]_[I/IﬂX,
COBCPUICHCTBOBAHUEC rpa(bnqecm/lx YMCHI/II\/'I; 3HAKOMCTBO C OCHOBHBIMU HJCIMHU U METOJaMH MAaTEMATHYCCKOI'O
aHanmm3a B oObeMe, MO3BOJSIIOIIEM HCCIEAOBATh dJIEMEHTapHble (QYHKIMH W peElaTh MPOCTEHIIne
reoMeTpuieckre, GU3nYecKue u Apyrue NpruKiaaHble 3a1a4H;

¢ JIMHUA ypaBHeHI/Iﬁ U HCPABCHCTB, OCHOBAHHAasA HAa IOCTPOCHHHU U HUCCICAOBAHUHN MATCMATUYCCKHUX MOI[CJICI\/'I,
nepecekammasicss ¢ anreOpanvdeckod M TEOPEeTHKO-(YHKIMOHANBHOW JHMHUSMH M BKIIOYAIOUIas Pa3BUTHE U
COBEPIICHCTBOBAHUE TEXHUKU alreOpanueckux NpeoOpa3oBaHUil Ui pelleHHs ypaBHEHWH, HEPaBEHCTB W
cucreM; (OPMHUPOBAHHE CIIOCOOHOCTH CTPOUTH W HCCIENOBATh MPOCTEHIINE MaTeMaTWdecKue MOJENH Mpu
PEHICHNH MMPUKIIAJIHBIX 3a7a4, 3a/la4 U3 CMCKHbBIX U CIICHHUAJIBHBIX JUCIHUIIINH,

¢ r€OMETpHUYICCKas JIMHHUA, BKIIIOYAroMass HArJIgdAHbIC NPCACTABICHUA O IMPOCTPAHCTBECHHBLIX q)HI‘yan " U3YyUCHUC
WX CBOHCTB, (OpPMHUpOBAaHME W Pa3BUTUE MPOCTPAHCTBEHHOTO BOOOpPAKEHHS, pa3BUTHE CIOCOOOB
TCOMETPHUICCKUX I/I3M€p€HI/Iﬁ, KOOPAMHATHOI'0O MW BEKTOPHOIO MCETOAOB [JIA PCEHICHUA MAaTEMAaTUYCCKHUX U
MPUKIAIHBIX 3a]a4;

* CTOXAacTUYECKas JTMHUS, OCHOBaHHAsI HA Pa3BUTHH KOMOWHATOPHBIX YMEHUH, MPEICTABIEHUH O BEPOATHOCTHO-
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX OKPY)KAOIIEro MHpA.

Paznensr (TeMbl), BKIIFOUEHHBIE B COJEPKAHUE YICOHOH TUCITUTUIMHBI, SBJISTFOTCS OONTUMU IJIs BeeX mpodrreit
npodeccuoHambHOT0 00pa30BaHUs M MPHU BCEX 00heMax ydeOHOr0 BPEMEHH HE3aBHCHMO OT TOTO, SBJISICTCS JIA
yueOHas mucnuiumHa «MaTemaTikay 6a30Bol Wil MpoQITHHOM.

B Temarudyeckmx IUIaHAX TIpOrpaMMbl Y4YeOHBIH MaTepwal TpEACTaBlieH B QopMe depenyronierocs
pa3BEPTHIBAHUS OCHOBHBIX CONEP)KATEIBHBIX JIMHUN (AIreOpandecKoil, TeopeTHKo-( YHKIIMOHATHLHOMW, YpaBHEHUI
Y HEPaBEHCTB, T€OMETPUUYECKOH, CTOXaCTHUYECKOH), UYTO IMO3BOJIIET THOKO HCIIONB30BATh WX PACHOIOKEHUE H
B3aMMOCBSI3b, COCTABIIATh pa0OUYNii KaJCHIAPHBIN TUIaH, [T0-pa3HOMY Yeperysl yaeOHbIC TeMBI (TJ1aBbl yUeOHMKA),
yuuThIBas Mpoduiib IpodecCHOHAIbHOr0 00pa3oBaHus, crenuduky ocBamBaemoit mpodeccun CIIO win
cnennansHocTH CIIO, riryOnHy n3ydeHus: MaTepraa, ypoBeHb ITOATOTOBKU CTYACHTOB I10 TIPEAMETY.

Nzydenune o0I111e00pa3oBaTeIbHON yUeOHON TUCHMILIHHBI «MaTeMaTHKay 3aBepIlacTCs MOABEICHHEM UTOIOB B
(dhopme sK3aMeHa B paMKax MPOMEKYTOYHOW aTTEeCTAIlMH CTYAEHTOB B Tpoilecce ocBoeHus ocHoBHou OITOIT
CIIO c nomydenunem cpentero oomero oopazosanus (IITIKPC).

B paznene nporpammer «Cozeprkanne yqdeOHOW MUCIUIUIMHBDY KypCHBOM BBIJEIEH Marepuaj, KOTOpPBIH mpu

M3y9EeHUH MaTEMAaTHKH Kak 0a30BOH, TaK U IPOPIIEHON YI€OHOH AUCIIUTUIMHBL, KOHTPOIIO HE MOJIIEKHUT.
MECTO YYEBHOU JUCLIMITJIMHBI B YYUEEHOM ITJIAHE

B I'BIIOY PX I1Y-18, peanu3ytomnas 00pa30BaTelbHYIO IPOrpaMMy CpemHero o0riero oopa3oBaHus B IMpeenax

ocsoernst OIIOIl CIIO na 06a3ze ocHOBHOro obmiero oOpa3oBaHus, y4deOHas AucHUIUIMHA «MaTeMmaTnkay»

n3ydaercss B oOmieoOpaszoBatensHOM 1wkie yueOHoro twrana OIIOII CIIO na 6a3e ocHOBHOro 00IIero

00pa3oBaHUs ¢ IOIydeHueM cpennero obmiero oopazosanus (IIITKPC).

B yuebHOM mutane — yueOHas mucumiuinHa «MaTeMaThka» BXOTUT B COCTaB OOMMX 00meo0pa3oBaTeNbHBIX

Y49eOHBIX JWCIUIUIMH, (OPMHPYEMBIX M3 00sS3aTeNbHBIX MpeaMerHbix obmacteit @I'OC cpemHero obmiero

obpazoBanus, A npodeccuit CI1O coorBeTcTBYyIOMIEro Mpod s mpodhecCHOHATEHOTO 00pa3oBaHUsL.

PE3VJIBTATBI OCBOEHUS YUEBHOM JUCLIUIIMHBI
OcBoeHue copepkaHusi y4eOHOM IuCHMIUIMHBI «MaTemaTuka» o0ecreynBaeT IOCTHIKEHHE CTYIEHTaMHU
CIICAYIOLNX Pe3yAbmamos.
* IUYHOCIHBIX.
—— c¢OpPMUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKEe KaK YHHBEPCAJbHOM SI3bIKE HAayKH, CPEACTBE
MOJIETIMPOBAHUS SIBJICHUNA U ITPOLIECCOB, UJIESIX U METO/IaX MAaTeMaTHKH;
—— [IOHMMaHNE 3HAYUMOCTH MaTEMaTHUKHU JJIs1 HAyYHO-TEXHUYECKOr 0 mporpecca, COpMUPOBAHHOCTb OTHOLLICHUS
K MaTeMaTHKe KaK K YaCTH OOIIEUEIOBEUECKON KyJIbTYPhl Yepe3 3HAaKOMCTBO C UCTOPHEN pa3BUTHS MAaTEMaTHKH,
9BOJIIOLIMEH MaTeEMaTHYECKUX UJEH;
—— pa3BUTHE JIOTMYECKOrO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMS, AITOPUTMHUYECKOH KYJIbTYPHI,
KPUTUYHOCTH MBILIUICHUS Ha YPOBHE, HEOOXOOUMOM Uit Oyayuied mpodecCHOHaIbHOW IeATeNbHOCTH, IS
MPOIOJDKEHHs 00pa30BaHUs U caMo00pa3oBaHMUs;



—— OBJAJICHUC MAaTEMAaTHYCCKUMH 3HAHHUSIMH W YMCHHSIMH, HEOOXOJUMBIMH B TIOBCCAHCBHOM JKU3HH, IS
OCBOCHMS CMEXKHBIX E€CTCCTBEHHO-HAYYHBIX JUCIMILUIMH W JAMCHUIUIMH TNPO(PECCHOHATBHOTO IIMKIA, IS
MoJTy4eHusl 00pa30BaHUs B 00JACTSIX, HE TPEOYIOUIMX YIiIyOJEHHONH MaTeMaTHYeCKON TTOATOTOBKY;

—— TFOTOBHOCTh M CITIOCOOHOCTH K O0Opa30BaHHIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA TPOTSHIKEHUH BCEH JKHU3HH,
CO3HATEIBHOE OTHOIICHHUE K HEMPEPHIBHOMY OOpPa30BAaHUIO KaK YCIOBHUIO YCIEIIHOW NPOPECCUOHAIBHOW U
00ILIECTBEHHOI AeITEILHOCTH,

—— FOTOBHOCTbH M CITOCOOHOCTH K CAMOCTOSITEIILHONW TBOPYECKON M OTBETCTBEHHOM JIESITEILHOCTH;

—— TFOTOBHOCTh K KOJUIGKTUBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMU B 00pa30BaTEIbHOM, OOLIECTBEHHO
MOJIE3HOM, yueOHO-MCCIIeI0BATENLCKON, IPOSKTHON U APYTUX BHIAX JIESTEIbHOCTH;

—— OTHOIIEHHE K MNPO(ECCHOHATBLHON IEITEIPHOCTH KaK BO3MOXKHOCTH YYacTHUSl B PCIICHUU JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0IeM;

* MEmanpeoMemnblx:

—— YMEHHE CaMOCTOSTEIBHO ONpEeACNsATh IeNH JEITEIbHOCTH ¥ COCTAaBJIATh IUIAHBI  JCSITEIbHOCTH;
CaMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIMPOBATH U KOPPEKTHUPOBATH JCITENBHOCTH;, WCIOIL30BAaTh BCE
BO3MOJXKHBIE PECyPChI JIJIsl TOCTH)KCHUS MOCTABJICHHBIX LIEJCH M peaju3aliy IUIAHOB JCATEIbHOCTU, BhIOUPATH
YCIICIIHBIC CTPATErMH B PA3IUYHBIX CUTYAIIHSIX;

—— yMEHHE MPOAYKTHBHO OOIIATHCS M B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM MEATEIBHOCTH, YIUTHIBATh
MO3HIINY JIPYTUX YYACTHUKOB JEATENBHOCTH, 3P PEKTUBHO pa3penaTth KOH(IUKTEI,

—— BJIaJICHHE HABBIKAMU TI03HABATEIBHOM, Y4eOHO-UCCIICIOBATEIILCKON U MIPOSKTHON JEITECIBbHOCTH, HaBBIKAMU
pasperiennss mpobieM; CHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHPHOMY TIOMCKY METOJOB PEIICHUS
MPAKTHYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMUYHbIX METOIOB TIO3HAHUS;

—— TOTOBHOCTbH U CITOCOOHOCTH K CAMOCTOSITEIbHON WH()OPMAIIOHHO-TI03HABATEIHFHON JEATENBHOCTH, BKIIIOUAS
YMEHHE OPUEHTHPOBATHCS B PA3IMUHBIX HCTOUHUKAX MH(OPMAIIUH, KPUTHUECKH OLIEHUBATh M HHTEPIIPETHPOBATH
HHQPOPMAITHIO, TTOTYJaEMYI0 U3 PA3IMIHBIX NCTOYHHUKOB;

—— BIAJCHUE S3BIKOBBIMH CPEICTBAMH: yMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pEHUS,
HCIIONIB30BaTh aJCKBATHEIC SI3LIKOBBIE CPENICTBA;

—— BJIaJICHHUE HaBBIKAMU [TO3HABATEIbHON pedIIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBUN U MBICIUTCIBHBIX
MIPOIIECCOB, UX PE3YIHTATOB W OCHOBAHWM, TPAHUI] CBOETO 3HAHUS M HE3HAHMSI, HOBBIX ITO3HABATECILHBIX 3a1a4 U
CPENCTB TSl X JOCTHKCHHUS;

—— MENCYyCTPEMIICHHOCTh B TIOMCKaX W TPUHATHW PEIICHUH, COOOpa3UTEIBHOCT, M HHTYHIUS, Pa3BHTOCTH
MIPOCTPAHCTBEHHBIX MPEICTABICHUH; CITOCOOHOCTh BOCIIPUHUMATE KPACOTY ¥ TAPMOHHIO MHUPA;

* NPEOMEMHbBIX

—— c(hOpMUPOBAHHOCTH TMPEJICTABICHNNA O MaTeMaTHKe KaK YacTH MHUPOBOH KYIBTYpHl M MECT€ MaTEMAaTHKH B
COBPEMEHHOM ITUBHIIN3AIIAN, CITOCO0aX OMMCAHUS SBICHHUH peabHOI0 MHApa HA MATEMAaTHIECKOM S3BIKE;

—— chOpMHUPOBAHHOCTD TMPEACTABICHUHA O MaTeMaTHYECKUX MOHATHIX KaK BaXKHEHIINX MaTEeMaTHICCKHX
MOJIENSIX, TIO3BOJIAIONINX ONKCHIBATH M HW3YyYaTh DPa3HBIE IPOLECCHl W SBJICHWS; MOHUMaHHE BO3MOXKHOCTH
AKCHOMAaTHYIECKOTO TIOCTPOCHUS MaTEMAaTHIECKUX TCOPHH;

—— BIIQJICHWE METO/laMU JIOKa3aTelbCTB W AaJTOPUTMOB pEIICHUs, YMEHHE WX MPHUMEHSATh, IMPOBOAUTH
JOKa3aTeIbHbIEe PACCYXICHUS B XO/I€ PEIIeHHs 3a/1a4;

—— BJaJeHHe CTaHJAPTHBIMH TIPHEMaMHU pEIIeHUS pAlMOHAIBHBIX W HPPALUOHATBHBIX, ITOKA3aTENbHBIX,
CTETIEHHBIX, TPUTOHOMETPUYECKNX YypaBHEHWH W HEPABEHCTB, WX CHCTEM; HCIOIb30BaHWE TOTOBBIX
KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCJE JJISl MIOMCKA IMyTH PEUIeHHs] W WIDTIOCTPAIH PEIeHNs YpaBHEHHHA U
HEPaBEHCTB;

—— CcOPMHPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX IMOHATHAX MaTEMAaTHUECKOT0 aHalm3a W WX CBOMCTBaX,
BIIaJICHNE YMEHHUEM XapaKTepPH30BaTh MOBEeHNE (PYHKIIHIA, HCIIONF30BAHNE TOTYYSHHBIX 3HAHUH IS OMHCAHUS
Y aHaIlN3a PeabHBIX 3aBHCHUMOCTEH;

—— BJIaJICHHE OCHOBHBIMHU MOHSITHSIMH O TUIOCKHX U MPOCTPAHCTBEHHBIX T€OMETPUIECKHX (PUTYpax, MX OCHOBHBIX
CBOMCTBax; C()OPMUPOBAHHOCTh YMEHUS PACIIO3HABaTh T'eoMeTpHuecKue (UTyphl Ha UYepTekax, MOJENSIX U B
peallbHOM MUpe; TpHUMEHEHHEe W3YYEHHBIX CBOWCTB TeoMeTpuueckux ¢uryp u GopMyn s pelieHus
TeOMETPUYECKHX 33724 U 337124 C MIPAKTHYECKUM CO/IEpP KaHUEM;

—— c(hOpMUPOBAHHOCTh TPEJCTABICHUN O TIpoIeccax W SIBICHUSX, HMMEIONINX BEPOSTHOCTHBIM XapakTep,
CTaTHCTUYECKUX 3aKOHOMEPHOCTAX B pEaJhbHOM MHpPE, OCHOBHBIX TIOHATHSX OJJIEMEHTAPHOW TEOpPHH
BEpOSTHOCTEH; YMEHHMII HaXOAWTh M OICHWBAaTh BEPOATHOCTH HACTYIUIGHHS COOBITHI B TPOCTEHIINX
MPAKTUYECKUX CUTYallUSIX U OCHOBHBIE XapPAKTEPUCTUKH CIYyYaiHBIX BEINYMH;

—— BJIQJICHUE HaBBIKAMH WCIIOJIh30BAHUS TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM IIPH PEIICHUH 3a/1a4.



COJIEPX)KAHUE YUYEBHOH JIUCLIATIVHBI
Bsenenue
MartemaTrka B HayKe, TEXHHKE, SKOHOMUKE, HH(POPMAIIMOHHBIX TEXHOIOTHIX U MPAaKTHUECKOH JesTeTbHOCTH.
Ueny u 3agaun n3ydeHns MaTeMaTuku pu ocBoeHnu npodeccuii CIIO.
AJITEEPA
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.
Jlorapugm. Jlorapudm uncna. OCHOBHOE JIOTapU(PMHUECKOE TOXKISCTBO. JlecATHYHBIE W HATypaJibHbIC
norapudmel. [IpaBuna aeiicteuii ¢ norapupmamu. [lepexon kK HOBOMY OCHOBAHHIO.
[IpeobpazoBanue anredpanveckux BoipaxkeHuid. [Ipeodpa3oBaHue palMOHALHBIX, UPPAIMOHANBHBIX CTEICHHBIX,
MOKAa3aTelbHBIX M JIOTapU(PMHUYECKUX BBIPAKECHUH.
Ipaxmuueckue 3aHAmMus
Beluncnenne u CcpaBHEHME KOpHEW. BrllonHeHME pacdyeTroB ¢ pajukanamu. PelleHne uppanuoOHAIBHBIX
ypaBHeHHIl. HaxoxneHue 3HaueHHWI! cCTeneHel C paluOHAJbHBIMU ToKasaTelnsiMu. CpaBHEHHE CTereHeH.
[IpeoOpasoBaHus BRIPaXKECHUH, COJIEPKAIINX CTEIICHU. PellleHre MoKa3aTeIbHbIX ypaBHEHU,
Pemnienue nmpukiiaiHbIX 3aj1ay.
Haxoxnenue 3Hauenunit jorapudma 1o Nporu3BoIILHOMY OCHOBaHHIO. [lepexo/] OT 0JJHOro OCHOBaHUS K APYroMy.
Brruucnenue u cpapaenue orapudmos. JlorapupmMupoBaHue 1 MOTESHIIMPOBAHHE BBIPAXKEHUH.
[TpubnmkeHHbIe BEIYMCIICHHS W PEIISHNsT TPUKITAIHBIX 3a/1a4. Penenue torapuMHUYecKux ypaBHEHHH.
OCHOBBI TPUT'OHOMETPUUN
OCHOBHBIE TTOHSTHS
Pannannas mepa yria. BpamarensHoe apmkenue. CHHYC, KOCHHYC, TAHT€HC U KOTAHT'€HC YHCIa.
OcHoBHblE TpuUroHoMmerpudeckue ToxnaecTsa. Popmynsl npuseaeHus. Popmynsl ciaoxeHUs. DPopMysbl
yIABOCHUS. DOopmy/ibl HOLOBUHHO20 Vead.
[IpeobpazoBanms MPOCTENIITNX TPUTOHOMETPUUECKUX BBIPAKCHUI. [IpeobpazoBanue CYMMBI
TPUTOHOMETPHYECKUX (DYHKIMI B IIPOU3BEICHNE U TIPOU3BEICHUS B CYMMY. Buipasicenue mpuecoHomMempuieckux
@dyHKYull uepe3 ManeeHc NON0GUHHO20 ApeyMeHmd.
Tpuronomerpudeckue ypaBHEHUs U HEPAGEHCMEA.
[Ipocreiime TpUroHOMETpUYECKUE YpaBHEHUS. [Ipocmeriuiie mpueoHomMempuyecKue HepageHcmed.
O6paTHbIe TpUTOHOMETpHUYecKkre (HYHKITMH. APKCHHYC, apKKOCHHYC, ApKTaHTEHC.
Ipaxmuueckue 3aHAMUS
Panmannpiii MeTo M3MepeHusT YIIIOB BpAIleHHs M CBS3b C rpaJycHOi mMepoil. OCHOBHBIE TPUTOHOMETPHYECKHE
TOXAECTBA, (DOPMyNbl CIOXKEHUS, YABOCHUS, NPEoOpa30BaHUE CYMMBbI TPUTOHOMETPUYECKUX (QYHKIUHA B
IpoU3BEeACHNE, INpPeoOpa3oBaHUE IMPOU3BEICHUS TPUTOHOMETpUUECKHX GYHKIMM B cymmy. [Ipocreifmue
TPUTOHOMETPHUYECKHE yPaBHEHUS U HEPABEHCTBA.
OOpatHbIe TPUTOHOMETPUUECKHE (DYHKINHU: apKCHHYC, ADKKOCHHYC, apKTAHI€HC.
OyHKIINHN, KX CBOWCTBA U TpaduKu
Oynakimn. O01acTh onpeneNneHnss ¥ MHOXKECTBO 3HAUCHHIA; TpaduK (YHKIHH, IOCTPOSHNE TpaduKoB QPYHKIUH,
3aJaHHBIX Pa3INYHBIMU CIIOCOOAMH.
CaoiicTBa QyHKIHHA. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTh, OTPAaHUYEHHOCTh, MEPUOANIHOCTE. [IpoMexyTKu
BO3pacTaHusi M YObIBaHMSA, HauOosbllee M HaWMEHbIIEEe 3HAYEHMs, TOYKH OJKCTpemyMa. I'padudeckas
uHTepnperanus. [Ipumeps! GyHKIMOHAIBHBIX 3aBUCHMOCTEH B PEAIbHBIX MPOLECCaX U SIBICHUAX.
Cnoorcnas pynkyus (komnozuyust). Ilonsmue o HenpepvisHOCHU DYHKYUU.
Ob6patnsie pyHkuun. Odracms onpedenenus u 001acms 3HAYEHUT 00PamMHOU YHKYUU.
I'paghux obpammoil pyuxyuu.
CreneHHble, OKa3aTeNbHbIE, JOrapu(PpMUIECKUE U TPUTOHOMETPUIECKUE (PyHKINH.
Obpamuvie mpueonomempuueckue @yuxkyuy. Onpenenenns QyHKUNH, UX CBOUCTBA U IpaduKy.
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.
Ipaxmuyeckue 3aHAmMUsL
[Ipumepsl 3aBUCUMOCTEN MEXAY MEPEMEHHBIMY B PEANIbHBIX MPOLIECCAX U3 CMEXHBIX AUCHUIUIMH. OnpeneneHue
¢ynkuuii. Iloctpoenne u ureHue rpagukoB ¢yHkouid. HMccnemoBanue ¢yHkuun. CBOHCTBAa JIMHEHHOM,
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 GpyHkuuu. [IpeobpazoBanus rpaduka pyHkuun. 'apmonndeckue konedanus. [Ipuknaansie
3a1a4H.

[okazarensHble, TOrapuPMUIECKUE, TPUTOHOMETPHUECKHE YPABHEHUS 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
KacaTelnbHOW K Tpaduky QyHKiuu. [Ipons3BopHBIE CyMMBI, pa3HOCTH, MPOW3BEACHHUs, YacTHBIE. [Ipon3BomHbIe
OCHOBHBIX dJIeMEHTapHbIX (yHKuui. [IpuMeHeHHe MPOWM3BOMHOW K HMCCIEAOBAHHIO (YHKIUA M MOCTPOCHUIO
rpadukoB. Ilpouzeoonvie 0bpamnol yHkyuu u Komnosuyuu @yrxyuu. IIpuMepbl UCHIONIB30BAHMS TIPOU3BOIHON
JUTA HaXOXKJIEHHSI HAUJTYYIIIero petieHus B

MPUKIAIHBIX 33/1a4ax. Bropas npon3BoaHas, ee reoMeTprUuecKuid 1 pu3ndeckuii cMbici. HaxoxieHne ckopoctu
IUIsl TIporiecca, 3ajaHHoro ¢opmynoi u rpadukom. [lepBooOpasHas u unHTterpan. [IpuMeHeHne onpeneneHHoro
WHTErpajia Juid HaxXOXAEHUs IJIOIaaArd KpUBOIHMHEHHON Tpamenuu. @opmyna Herorona—Ileii6uuma. [Ipumepsr
MPUMEHEHUS HHTETpaja B GU3UKE U TEOMETPHH.

Ipaxmuueckue 3ansamusi

UwncnoBasi MmMoCienoBaTeNbHOCTb, CIIOCOOBI €€ 3aJaHus, BBIYMCICHWS YIEHOB TocienoBarenbHocTH. [lpemen
MOCTIEIOBATENFHOCTH. beCKOHEYHO yOBIBaIOIIast FeOMETPHUIECKas IPOTPECCHs.

[IponsBonHas: MEXaHUYECKUI U TEOMETPUUECKHI CMBICI POU3BOAHOM.

VYpaBHeHHe KacaTenbHOM B o0meM Buze. [IpaBuna u dopmynbl quddepeHpoBanus, TabIua MpOr3BOIHBIX
aneMeHTapHbiXx (yHKIuMA. MccnenoBanne (yHKIMHM C MOMOINBIO MPOU3BOAHONH. HaxokiaeHue HauOOJIbIIEro,
HaWMEHBIIIEro 3HAYE€HHS M KCTPEMaJIbHBIX 3HAUYCHUH (DYHKITHH.

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

YPABHEHVA 1 HEPABEHCTBA

YpaBHEHHA U CHUCTEMBI ypaBHEHM. PallmoHanbHbIe, MPPAlMOHAIIBHBIC, I0KA3aTEIBHBIE U TPHTOHOMETPHUECKHE
YPaBHEHUS U CHCTEMBI.

PaBHOCHMIBLHOCTD YpaBHEHUM, HEPABEHCTB, CUCTEM.

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

HepaBeHncTBa. PanyoHanbHBIE, HppalMOHANBHBIE, ITOKa3aTENBHBIE W MpUSOHOMempudeckue HEPAaBEHCTBA.
OcHOBHBIE IPUEMBI UX PELICHHUS.

Hcnonp3oBanue cBOWCTB M TpadMKOB (PYHKIIMH MIpHU pEIIeHNH YpaBHEHWU W HepaBEHCTB. MeToa MHTEpBAJIOB.
NzobpakeHne Ha KOOPAMHATHOW TUIOCKOCTH MHOXKECTBAa PEIICHWH YpaBHEHWH ¥ HEPAaBEHCTB C JBYMS
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. PaBHOCHMIBHOCTE ypaBHeHuU. IIpeoOpasoBanne ypaBHeHU. OCHOBHBIE TPUEMBI pEIICHUS
ypaBHeHUH. Pemenne cuctem ypaBHeHuid. lcmonp3oBaHHWe CBOWCTB W TpaduKoB (YHKIWA JUISI pElIeHUs
YpaBHEHU M HEPaBEHCTB.

KOMBUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN

OneMeHThl KOMOMHATOPUKHU

OcHOBHbBIE TOHSTUS KOMOWHATOpWKM. 3ajaudl Ha IOJCYET 4YKCIa pPa3MELIeHUH, NEepecTaHOBOK, COYETAHMH.
Pemenne 3anau Ha nepe6op BapuantoB. @opmyia bnHoma HeroToHa.

CpoiicTBa OMHOMHHAIBHBIX Koa(duumenToB. TpeyronsHuk Ilackans. DneMeHTh TEOpUN BEPOSITHOCTEH
CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BEPOATHOCTEN. [loHuamue oHe3asucumocmu coobimuil.
Huckpemnas cryyatinas eenuuuna, 3aKoH ee pacnpedenenusi. Hucnogvle xapaxmepucmuku OUCKPEMHOU
cayuaino eenudunsl. Ilonamue o 3akone OOIbUIUX HUCe.

OneMeHThl MaTeMaTHYecKoM craTUCTUKu.  [IpeacraBneHue AaHHBIX (TaOMMIBI, AWArpaMmbl, TpaduKH),
2eHEPANbHASL  COBOKYNHOCMb, GblOOpKA, cpednee apugmemuueckoe, meduana. Illowsmue o 3adauax
Mamemamu4eckol cmamucmuxu. Pewenue npakmuueckux 3a0au ¢ npumenenuem eposimHoCmHbIX MEM0O08.



IIpaxmuueckue 3anamus

Uctopust pa3BuTHA KOMOWHATOPUKH, TEOPHUH BEPOSTHOCTEH M CTATUCTHKM M MX POJIb B PAa3IUUHBIX cdepax
YelnoBeuecKon ku3HeaesTensHocTh. [IpaBuna xomOuHaTopuku. Pemenne komOnHaTOpHBIX 3a1a4. PasMerenns,
codeTaHus U nepectaHoBku. bunoM Herotona u tpeyronsauk Iackand. Ilpuknaaneie 3anaun.

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

Ipsmvle u nrockocmu 8 npOCMParcmee

B3aunMHOEe pacnonoxeHue [JBYX IpsAMBIX B IpocTpaHCTBe. [lapamuienbHOCTH MPSAMOM M IIIOCKOCTH.
[TapamtensHOCTh MIOCKOCTEN. [IepneHIUKYIIPHOCTD NPAMOM U IIIOCKOCTU. [lepneHIuKysap U HaKJIOHHAsL. YToi
MEXAY NIPSIMOM M INIOCKOCTBIO. JIByrpaHHBIM yroil. Yrojl MExIy ILIOCKOCTSIMU. llepneHauKyIspHOCTh JIBYX
miockoctelt. ['eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MApaUICNbHBI  MEpeHoc, CUMMETpus
OTHOCHUTENBHO MIOCKOCTH. [lapamiensHoe nmpoektupoBanue. /11owads opmozonanvroii npoekyuu. N3o0paxenue
MPOCTPAHCTBEHHBIX QUTYp. MHOTOrpaHHHUKH

Bepmwmnbl, pebpa, TpaHH MHOTOTpaHHUKA. Pazeéepmra. 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 MapajuleNienuIiesie, B nmpusme u nupamujae. CedeHus: Kyoa, IpU3MbI M THPAMUJIBL.
[Ipencrarienue o MpaBUIbHBIX MHOTOIPAaHHHUKAX (TETpadape, KyOe, OKTadape, J0/IeKadipe U HKOCcadpe).

Tena ¥ MOBEPXHOCTH BPALLECHUS

Hunuaap u koHyC. YcedeHHBIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBasi MOBEPXHOCTH, OOpasyromas, 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
rmapajuienenurnena, Npu3Mbl, IpumHIpa. Popmynsl obdbeMa mwpaMuabl W KOHyca. DOpMyibl IUIOMIAH
[IOBEPXHOCTEH LMIMHApa U KoHyca. PopMmynsl oObeMa mapa u miomanu cdepsl. KoopauHatsl U BEKTOpHI
IIpsmoyronpHast (ekapToBa) CHCTEMa KOOpIMHAT B IpocTpaHCTBe. DoOpMysna paccTOSHUS MEKOY IBYMs
TOYKaMHU. YpaBHeHHS cepwl, niockocmu u npsmou. Bektopsl. Momynb BekTopa. PaBeHCTBO BEKTOpOB.
CrnoxxeHne BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4uCIO. Pa3nojkeHHe BEKTOpa IO HAlPaBJICHUSAM. YTOI MEXIy
nByMsi Bektopami. IIpoekius Bekropa Ha ock. KoopaunaTs! Bekropa. CKasipHOE IPOM3BEICHUE BEKTOPOB.
Hcnonp3zoBaHue KOOPAUHAT U BEKTOPOB IIPH PEMICHUH MAaTEMAaTUYECKUX U MIPUKIAJHBIX 3a/a4.

Ilpaxmuueckue 3anamus

IIpu3Haky B3aMMHOIO PACIIONIOKEHUS NMPAMBIX. YTOI MEXKAYy NPsAMBIMH. B3anMHOE PacIONoOKEHHE NPSAMBIX H
mockocted. IlepneHauKyniap U HAaKJIOHHAS K IUIOCKOCTH. YTOJI MEXKAy HNPSAMOM M IUIOCKOCTBEO. TeopeMbl O
B3aMMHOM DACIOJOXKEHUU MPsAMOM U IiockocTH. Teopema o Tpex mnepneHaukyispax. IIpu3Haku u CBOMCTBa
MapajulebHBIX W IEPIEHAMKYISPHBIX INIOCKOCTEH. PaccTosHME OT TOYKM JO IJIOCKOCTH, OT MPSMOH IO
IIJIOCKOCTH, PACCTOSIHUE MEXAY IIIOCKOCTSMH, MEXKIY CKPEIIMBAIOIIMMUCS NMPSAMBIMU, MEXKIY NPOU3BOIBHBIMU
(urypamu B IpOCTPAHCTBE.

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

npoexyuy MHO20y20bHUKA. B3arMHOe pactonoXeHne NPoCTPaHCTBEHHbBIX QUTyp.

Pazmuunple Bumel MHOTOrpaHHUKOB. WX wu3oOpaxkenus. CedeHws, pa3BepTKHM MHOrorpaHHUKOB. [lmommans
MOBEpXHOCTU. Buapl cummerpuil B npoctpancTBe. CUMMETpHS TE BPALEHUS U MHOTOIPAHHUKOB. BrluucieHue
miomaneii u oobemoB. Bekropsr. JleficTBus ¢ BekTopamm. JlekapToBa crcTeMa KOOPIWHAT B IPOCTPAHCTBE.
YpaBHEHUE OKPYKHOCTH, cepsl, IIIocKocTh. PaccTosHre Mex Ty Toukamu. JIeHCTBUS ¢ BEKTOpaMH, 3aJaHHBIMHU
KoopauHaTtaMu. CKalsgpHOE TPOMU3BENECHUE BEKTOPOB. BekTopHOE ypaBHEHHME NpPSAMOW UM  IUIOCKOCTH.
Hcnonp3oBaHue BEKTOPOB MPHU AOKA3ATEIBCTBE TEOPEM CTEPEOMETPHH.

JUi1 BHEAyTUTOPHBIX 3aHATHH CTYAEHTaM Hapsaly C PELIEHHEM 3aJad W BBINOIHEHMS MPaKTUYECKHUX 3aJaHul
MPEAIaraloTCsl TEMBI UCCIIEI0BATEIBCKUX U pedepaTuBHBIX paboT, B KOTOPHIX BMECTO CEPUH OTAENBHBIX MEITKUX
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 HHAMBHAYAJbHBIX IPOEKTOB 10 y4eOHOH JMCHUIUINHE «MAMeMamuKa».
1. Matematuka 6e3 popmyn, ypaBHEHUH U HEPABEHCTB.

2. OOBEMBI U TUIOMIAN TOBEPXHOCTEN MPABMIIBHBIX MHOTOTPAHHIKOB.
3. TaitHa 30J10TOrO CEUEHHUS.



4. T'eomeTpust MHOTOTPaHHHUKOB.

5. 3araaxu nupamyjsl.

6. I'eomerpuyeckre GOpPMBI B HCKYCCTBE.

7. 3amadn MexaHU4ecKoro npoucxoxaeHus. (I'eomerpus macce, sKCiepuMEHTaIbHBIE 3a0a4H).
8.CuMMeTpus B IpHUpoJIE.

9. MaTtemMaTuka U TapMOHHUSI.

10. IlpaBuibHBIE MHOTOTPAHHUKH B KAPTHHE MUPA.

11. Amoptu3zanust 00opyoBaHMS

12 .ITapannenbHOE TPOESKTUPOBAHUE.

13. Anrebpa joruk B MH(QOPMAIMOHHBIX TpOIIeccax.

14. Jlorapudmudeckast GyHKIHS U €€ PUIIOKEHUSI.

15. MaTtemaTHyeckue copu3MBbl.

16. Benukue oTKpBITUS (MAaTEMATHKH).

17. YUeprexu, GUTYpBI, TMHUN U MaTEMAaTHYECKHE PACYETHI B TBOCH MPOQPECCHH.
18. Konnueckue ceueHus M NX IPUMEHEHNE B TEXHUKE.

TEMATHUYECKOE ITNTAHNPOBAHUE

[pu peanuzanuu copepkanus o0Ie00pa3oBaTenbHON yueOHON MCIMITIMHBI «MaTeMaTHKa» B Mpeaenax
ocoerust OITOIT CITO na 6a3e 0CHOBHOTO OOIIIET0 00pa30BaHUs C TIOTYyUYECHUEM CPEIHEro 001mero oopa3oBaHusl,
ayauTopHas (o0s3aTelbHast) yuyeOHas Harpyska ooOydaronuxcs — 248 vaca, B Tom uuciie 112 4. 1abopaTOpHBIX U
MPAKTUYECKUX 3aHATHI:

128 gacoB — 1 kypc

100 gacor — 2 kypc.



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

HaumeHoBanue Coaep:xanne y4e0HOro MaTepuana, NMpakTudeckue padoThl, caMocTosITe/IbHAs padoTa O0bem | YpoBeHb
Pa3aesioB U TeEM 00y4aIo LM XCSI 4acoB | OCBOEHHA

1 xkypce(128 u) MatemaTuka B HayKe, TEXHHUKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJOTUSAX W MPaKTUYECKON 1 1

BBenenne JIeSITeTIbHOCTH.
BrinonHeHue 3aJaHuid BXOJHOTO KOHTPOJIA 1

Paznen 1. YncaoBble GyHKIMHA 6

Tema 1.1 OnpenesieHue YUCI0BOM Conep:xkanue yueOHOro MaTepuaia 4

(pyHKIHHM 1 CTIOCOOBI ee 3aKaHus Uucnoras ¢ynkiums. O01acTs onpeneieHuss M MHOXKECTBO 3HaueHHid. CriocoObl 3a1aHus (QyHKIIUH.
I'paduxu dynkimii . [loctpoenne rpadukoB (HYHKIHNH, 33JaHHBIX PA3IMYHBIMH CIIOCOOAMH. 2 2
[pocreiime mpeodpa3oBaHus rpaduKoB (QYHKIMI: MEPEHOC — BIPABO, BIICBO, BBEPX, BHU3 10 OCSIM
KOOPZMHAT, PacTsDKEHUE M CXKaTHe. 2

Tema 1.2. CpoiicTBa QpyHKIUN i Conep:xkanue yueOHOro MaTepuaia
MOHOTOHHOCTB, YETHOCTh, HEUETHOCTD, OTPAaHUIECHHOCTD, MTEPHOANYHOCTs. Hanbomisiiee u
HauMEHbIllee 3HAYECHUS (QYHKINU. 2 2
Ipaxmuueckux 3ansamuii 4

Paznen 2. Tpuronomerpuyeckue

dyHxumnn 34

Tema 2.1. YncnoBas oKpy>KHOCTb Conep:xkanue yueOHOro MaTepuaia 4
Omnpenenenyre eIMHUYHON OKPYKHOCTH, YHCJIOBOH OKPYKHOCTH. 3HAKOMCTBO C MOJEIISIMU 2
«YHUCIIOBast OKPYKHOCTDY. 2
HaxoxaeHunst 4ncen Ha YMCIOBOM OKPY)KHOCTH I10 3aJaHHBIM TOYKaM. 2

Tema 2.2 UncnoBasi OKpy>KHOCTH Ha Conep:xkanue yue0OHOro MaTepuaia 4

KOOPIMHATHOHN IIOCKOCTH 3HAKOMCTBO C MOZAEISIMU «YHCIIOBAsi OKPY>KHOCTh Ha KOOPAMHATHOH TI0CKOCTH» COOTHOILIEHHS MEKILY 2
TPUTOHOMETPUYECKUMH (DYHKLIMSAMU OIHOIO apryMEHTa. 2
Pemenune 3agau no teMe: «HucnoBasi OKpY>KHOCTh HA KOOPAUHATHOM MJIOCKOCTH 2

Tema 2.3. Cunyc 1 KocuHycC. TaHT€HC U Conep:xxanune yuedOHOT0 MaTepuaia

KOTaHICHC. OrnperienieHre CUHyca, KOCHHYCA, TAHIeHCa, KOTAHIeHCa YiCIa. 2 2
3HaKU CUHYCa, KOCHHYCa, TAHI'€HCA U KOTAHI'€HCAa 10 YETBEPTSIM OKPY>KHOCTH.
3HaueHusI CHHYyca, KOCHHYCa, TAHIeHCa M KOTaHIreHca yucna t.

Tema 2.4 Tpuronomerpudeckue ¢ yHKITUH Conep:xkanne y4eOHOro MaTepuaia

YHCIIOBOI'O apryMeHTa Tpuronomerpuueckue GpyHKIMHA YUCIOBOrO aprymeHTa. COOTHOLIECHNUS, CBS3BIBAIOILNE 3HAYCHUS 2 5
Pa3IMYHbIX TPUTOHOMETPHUECKUX (DYHKLUH.

Tema 2.5 Tpuronomerpudeckue ¢ yHKITUH Conep:xkanne y4eOHOro MaTepuaia

YTJIOBOT'O apryMeHTa Pannannoe n3mepenue yriioB u Ayr. COOTHOLIEHUS! MEXIy IPalyCHOH 1 paJuaHHON MepaMH YIia. 2 2
CuHycC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIIA.

Tema 2.6 ®opmymsl mpuBeIECHUS Copaep:xanne y4eOHOro MaTepuaia 4 5
OcHoBzble HopMyIbI IpUBeAeHUs. MHEMHUYECKOe TPAaBUIIO. 2




CooTHOILIEHUS] MEX Ty TPayCHON U paliaHHON MepaMu yria.

KonTtpoabnas padora Nel o reme « CuHyc, KOCUHYC, TAHT'€HC M KOTaHTE€HC»

Tema 2.7 Oyuknus y=SinX, ee cBoicTBa 1

Conep:xkanue yueOHOro MaTepuana

rpadux [Monsitue TpuroHomerpuueckoit (GyHkimu y=sinX. O01acTb OmnpeaeaeHus, MHOKECTBO 2
3Ha4eHUH. YETHOCTh M HEYETHOCTh TpUroHOMeTpuueckoi ¢ynkiuu. CBolicTBa (GyHKIWMIA Y=SINX.
IToctpoenue rpaduka GyHkimmu y=Sinx .
Tema 2.8 Oynkius y=C0SX, ee CBOHCTBa U Coaep:xxanne yueOHOro MaTepuaia
rpadux [onsiTe TpuroHOMeTpuueckoi ¢GyHKIUH y=COSX. OOnacTh ONpeeseHus, MHOKECTBO 2
3HaYeHui. YETHOCTP M HEYETHOCTH TpUTOHOMeTpuueckol (ynkumu. CpoiicTBa QyHKIMN
y=cosx. [loctpoenue rpaduka Yy=COSX.
Tema 2.9 Ilepuoanunocts GyHkimii y=sinx, | Coaep:kanue yueGHOro MaTepuaia
y=COSX. [epuon dyHkumu, nepuoauyeckas QyHKIHUSL 2
Tema 2.10 IIpeobpa3zoBanus rpadukoB Conep:xkaHue y4eOHOT0 MaTepuaia 4
TPUTOHOMETPHYECKUX (PYHKITHIHA [peobpazoBanus rpadyKoB: MapaUIETBEHBIA TTEPEHOC, CHMMETPHUSI OTHOCHTEIBHO OCeH  KOOPIHMHAT 2
Y OTHOCHTENPHO Hayajla KOOPJHMHAT, PACTSHKEHHE M CKaTHe BJONb OCEll KOOpAWHAT.
Tema 2.11 Oynkunn Y=tgX, y=ctgx, nx Coaep:xanne yueOHOTo MaTepuaia
CBOMCTBa U rpaduKu [NousiTrie TpuroHOMeTpUUecKuX QyHKIMIA Y=tqX, y=CtgXx. OOnacth ompeseieHUs], MHOKECTBO 2
3HaYeHUH. YETHOCTh M HEYETHOCTH TPUTOHOMETpHUeckuX (yukmmm Y=tgx, y=ctqx. CpoiicTBa
dyukiuu y=tgx, y=ctgx. Iloctpoenue rpaduka Gynkiuii y=tqx, y=ctgx.
I'padukr TPUTOHOMETPUUECCKUX  (DYHKITHIMA 2
KoutpoabHas padora Ne2 mo Teme «Tpuronomerpudeckue GyHKITADY 2
Tlpaxmuueckux 3ausmuii 14
Pa3znen 3 Tpuronomerpuueckue 14
YpPaBHeHUs!
Tema 3.1 Apkkocunyc. Pemenue ypaBaenus: | Comep:xanue y4eGHOTo MaTepuana 2
cost=a [lonsiTHE TPUTOHOMETPUUECKOTO ypaBHEHMs COSt=a . @opmyna Uil pelieHus
TPUTOHOMETPUUYECKOT0 ypaBHeHHs COSt=a. IloHsTue apKKOcHHyca 4uCIa.
Tema 3.2 Apkcunyc. Pemenne ypaBHeHUs Conep:xxanmne yueOHOT0 MaTepuaia 2
sint=a [ToHsATHE TPUTOHOMETPUUECKOro ypaBHeHHs Sint=a . Dopmyna s 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 ypaBaenuii tgt =a, ctgt=a ApKKOTaHI€HCa Yucia.
Tema 3.4 Tpuronomerpuueckre ypaBHeHus | Comep:kanue yueOHOro MaTepuaia 6
[Ipocreiimme TpUroHOMETPHUYECKHE yPaBHEHUSI. 2
JlBa OCHOBHBIX METOZA PELICHUSI TPUTOHOMETPUUECKUX ypaBHEeHHUs. OIHOPOAHBIE 2
TPUTOHOMETPUYECKUE YPaBHEHUS
Pemenne npocreiimux TpPUTOHOMETPUYIECKUX YpaBHEHUH . PelieHne TpUroHoMeTpHuecKuX 2

ypaBHCHHﬁ, CBOIAIIUXCA K HpOCTeﬁMHM .




KonTpoabnaa pabora Ne3 mo teme: «TpuroHomerpudeckrue ypaBHEHHSD» 2
Ipaxmuueckux 3anamuii 6
Paznen 4 IlpeoOpasoBanue 12
TPMTOHOMETPHYECKUX BbIPAKeHHU
Tema 4.1 Cunyc 1 KOCHHYC Pa3HOCTH Conep:xkanue y4ueOHOro MaTepuaia 2
apryMEHTOB CHHYC ¥ KOCHHYC CYMMBI M DPa3HOCTH JBYX YTJIOB.
Tema 4.2 TanreHc CyMMBI U Pa3HOCTH Coaep:xxanne yueOHOro MaTepuaia 2
apryMEHTOB TanreHc cyMMBI M Pa3HOCTH JBYX YIJIOB
Tema 4.3 ®opmyms! ABONHHOTO yria Coaep:xxanne yueOHOro MaTepuaia 2
CuHyc ¥ KOCHHYC JBOIHOrO yria
Tema 4.4 I[IpeoOpa3oBanue cyMm OcHOBHOE coiep:kaHue Y4eOHOro MaTepuasia 2
TPUTOHOMETPHYECKUX (PYHKIUI B [peobpazoBaHust CyMM TPUTOHOMETPUIECKHX (PYHKIIUIA B IIPOM3BECHNSL.
MIPOH3BEICHUE
Tema 4.5 IIpeoOpa3zoBanue NPOU3BEICHUIA OcHOBHOE coiep:kaHue Y4eOHOro MaTepuasia 2
TPUTOHOMETPHYECKUX (QYHKIIHIA B CYMMBI [peoOpazoBanne TIPOM3BEJCHUN TPUTOHOMETPUYECKMX (QYHKIMHA B cymMmbl. [IpeoOpasoBaHus
NPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUI.
KonTtpoabnaa pabora Ned mo teme: «lIpeoOpa3zoBaHrie TPUTOHOMETPHUECKUX BBIPAKEHHUH » 2
Ipakxmuueckux 3auamuii 6
Paznen 5. [IpsaiMble M IUIOCKOCTH B o4
NPOCTPaHCTBe.
Tema 5.1. AKCHOMBI CTEPeOMETPHH B UX Conep:xkanue y4e0HOro mMarepuana 4
npocTeine cJeACTBHA
IIpenmer u 3apaun crepeomerpun. OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, IIPSMasi, INIOCKOCTb.
AKCHOMBI CTEPEOMETPHH. 2
CymiecTBOBaHKE IUIOCKOCTH, MPOXOIAIIEH depe3 TaHHYyI0 NPsAMYIO U JaHHYIO TOuky. IlepeceueHue
MPSIMOM C TIJIOCKOCTBIO. 2
CyiiecTBOBaHKE MIJIOCKOCTH, IPOXOSIIEH depe3 TpH JaHHbIEe TOUKU. Pa3OueHune npocTpancTsa
IJIOCKOCTBIO Ha /1BA MOJIYIIJIOCKOCTH.
Tema 5.2. [lapansieabHOCTh NPSAMBIX H Conep:xxanne y4eOHOro mMarepuasia 6
IVI0CKOCTel
2
[NapannensHOCTH IpsAMBIX B TpocTpancTse. [lpu3Hak mapamiensHocTr npsaMeix. [Ipu3nak
NapajuieNbHOCTH IPAMON U MIIOCKOCTH. 2
[Ipu3nak napamienbHOCTH MI0CKOCTed. CBOMCTBA NapasuIeIbHBIX IIOCKOCTEH.
Perrenne 3amad no teme: «llapaiensHOCTb MPSIMBIX U IIIOCKOCTENR 2




Tema 5.3 IlepnieHIUKYJISAPHOCTDH NPAMBIX
U IUI0CKOCTeH

Conep:xkanue y4eOHOro MaTepuaia
IlepnienAMKyIApHOCTD NPSIMBIX B IIPOCTpaHCTBE. [Ipu3HaK nepneHAuKyIIpHOCTH NIPSIMOM U

mwiockoctd. IlocTpoeHne nepneHuKyIIPHBIX IPAMON U IockocTr. CBOWCTBA MepIeH INKYIIPHBIX 2
NIPSIMOM U TNIOCKOCTH.
[eprienauxynsip 1 HakJIOHHas. Teopema o Tpex MeprneHANKYIIpax.
[Ipu3Hak nepneHaAuKyYIIPHOCTH TUIOCKOCTEH. PaccTosiHre MeX Ty CKpElMBaIOIIMMUCS TIPSMBIMH. 2
Perrennie 33124 no Teme: «l lepneHIMKYISpHOCT IPSMBIX U TIOCKOCTEI 2

Tema 5.4 /lekapToBbI KOOPAUHATHI U Conep:xkanue y4eOHOro mMarepuana 8

BEKTOPBI B TPOCTPAHCTBE BBenenne  JekapTOBBIX KOOpIWHAT B MPOCTpaHCTBE. PaccrosHue MEXAy TOYKaMH,
KOOPJIMHATHI CepEeMHBI OTpe3Ka. 2
[IpeobpaszoBanue cuMMeTprn B ipocTpancTBe. CUMMETpUS B IPUPOJC U Ha TPakTHKe. J[BHkeHue B
MIPOCTPAHCTBRE. 2
Yron Mexy CKpelyBalomUMHUC NPAMBIMU. Y TOJI MEXIY MIPSAMOM U IIIOCKOCTHIO. YTOI MEXIY
IIJIOCKOCTSIMHU. 2
JelcTBus MeXly BEKTOpaMH B ITPOCTPAHCTBE.
KonTposbhas padéora NeS 2
Ilpaxmuueckux 3auamui 8
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Pasznea 7. Illpou3Boanas

Tema 7.1. Ilpenen nocnenoBaTenbHOCTH Conepxxanne y4eOHOro Marepuajia

CyMMa GecKOHEYHOH TeoMeTPHECKOH Yucnosble MOCIIe0BATENLHOCTH M UX CBOMCTBA

Tporpeccny. IIpenen mocaen0BaTeNbHOCTH. 2
Cymma O0eCKOHEYHON TeOMETPHIECKON MMPOrPECCHH.

Tema 7.2. Ilpenen ¢pyHKIIH Coaep:xxanne yueOHOro matepuaa
[Ipenen pyaxmum Ha 6eckoHeunoctu. [Ipenen pynkunu B Touke. [Ipuparienne aprymenra. 2
[Ipupamenne pyHKInN

Tema 7.3 Ompenenenue npon3BogHON Conep:xxanmne yuedOHOT0 MaTepuaia 4
[IpousBonnas. [loHATHE O TMPOM3BOAHON (PYHKIMH. ANTOPUTM HAXOXKISHHS MPOU3BOIHOM 2
(hyHKIIN. 5

I'eomerpuyecknii U GU3NIECKUNA CMBICI IIPOU3BOTHOM.

Tema 7.4 Brruncienue npou3BOAHBIX Conep:xkanue y4eOHOro MaTepuaia 10
®opmynel nuddepeHnpoBaHus 2
[IpaBuna nuddepernmnpoBanns 2
[Ipaswmio muddepeHnnpoBaHus CIOKHONW (YHKIIHU. 2
Pemenne 3anau no reme «Bbruucinenne npoU3BOIHBIX) 2
KonTpoannas padora Ne 6 mo teme « IIpoussomnas ¢ynximm. [lpaBuia BeMUCIECHHUS POM3BOAHBIX 2

Tema 7.5 YpaBHeHHE KacaTENbHON K Coaep:xanne y4eOHOro mMatepuaJia

rpaduKy GyHKIUH YpaBHeHHe KacaTenbHOH K rpaduky (yHKUMH. 2




AJITOPUTM COCTaBJIEHHS YpaBHEHHUs KacaTenbHOU K rpaduky GpyHKIMM
Tema 7.6 IIpuMenenne npon3BogHON s Coaep:xxanne y4e0OHOro mMatepuaJia 6
HCCIICAOBAHHH Ha MOHOTOHHOCTE H UccnenoBanre QpyHKIMI HA MOHOTOHHOCTD
9KCTPEMYMBI 2 2
Touku sxcTpeMyMa (YHKIIUHM U UX HAaXOXKJICHHE . AJITOPUTM UCCIICAOBAHUS HETPEPBIBHON 2
(YHKIMY HA MOHOTOHHOCTB U 9KCTPEMYM.
UccnenoBanue (yHKIWI € MOMOLIBIO MPOU3BOAHOM. 2
Tema 7.7 [loctpoenue rpadukoB GyHKIHUN Conep:kanue y4eOHOro mMarepuana 2
[TpuMeHeHne MPOU3BOAHON K MMOCTPOCHUIO TPa(HKOB. 2
Tema 7.8 [Ipumenenue mpon3BOTHOM TS Conep:xkanue y4eOHOro mMarepuana 4
OTBICKAHUS HAaMOOJIBIIEr0 1 HAUMEHBIIIETO HaxoxieHre HanOoNbIIero 1 HAMMEHbBINEr0 3HaYeHUH (PYHKIIMU C IIOMOIIIBIO MPOU3BOHOM. 2 5
3HAUCHUI HENpPEephIBHOW (DYHKIUU Ha 3aaun Ha HaXOXKAEHNE HAaNOOIBIINX U HAUMEHBIINX 3HAYEHUI BEJIMYHH. 2
MIPOMEXYTKE
KoutpoabHas padora Ne7 o teme: «IIpruMeHeHHE TTPON3BOIH O 2
HroroBas koHTpoabHas padora 3a 1 Kype 2
Ipaxmuueckux 3anamuii 14
HaumenoBanue Conep:xanne y4eGHOro MaTepuaia, MpaKTHYeCKHe PadoThl, CAMOCTOATENbHAs padoTa O0beM | YpoBeHb
pa3/iesioB U TeM o0yyalouuxcs 4acoB OCBOEHHUS
2 kype (100 u)
Pa3zgen 8 Crenenu u kopHu. CTeneHHble 16
dyHkumnu
Tema 8.1 Ilonsitue xopHs N — oif crenenu u3 | Comep:kanue y4eGHOT0 MaTepuana
JIeWCTBUTENBHOTO YUCIa Kopenp N — oii crenenu U3 HEOTPULATENBHOIO yKciia. KopeHb HeUeTHO! cTeneHu N U3 2 2
OTPHIIATEINHHOTO YHCIIA.
Tema 8.2 OyHxIIH y="VX , ux cBOiicTBa H Coaep:xanue yueOHOT0 MaTepuaia 5 5
rpaduku Ipaduk ¢ynxman y="Vx . CoiictBa dyHkmmn y="VX, X>0
Tema 8.3 CpoiicTBa KOpHsI N — Ol CTEMEHU Conep:xanue y4e0HOr0 MaTepuajia
[IpousBenenrie KOpHA N-0i CTETEHW W3 TPOHW3BENEHUS JBYX HEOTPUIATENHHBIX YHCEN, KOPEHb 2 2
YaCTHOTO, BO3BEJIEHHE KOPHS B HATYPAIBHYIO CTEIIEHb, H3BJIICUCHHUE KOPHS M3 KOPHS
Tema 8.4 IIpeoOpa3oBaHue BeIpakeHUN Conep:xxanmne yueOHOT0 MaTepuaia
COJIEpXKAIIUX PaJHKAIIBI [IpeobpazoBaHue npparMoHaJIbHBIX BEIpAKEHUH. BhIHECEHNE MHOXKHTEIA 32 3HAK paJKaa. 5
BHecenne MHOKUTEIA TTOJT 3HAK paidKana. 2
[IpeoOpaszoBaHue BEIpAKEHUH COJIEPKAIINX PaIKAITBI
Tema 8.5 O0o0uIeHNE TOHATHS O Conep:xxanune yuedOHOT0 MaTepuaia
ToKa3aTelne CTeleHn [lonsiTe crenenu ¢ IpoOHBIM Toka3aTeneM. CBOICTBA CTEIEHN ¢ PAIlMOHATIBHBIM ITOKA3aTEIEM. 2 2
OcCHOBHBIE METO/IbI PELICHHUS] UPPALMOHAJIBHBIX YPaBHEHUH
Tema 8.6 Ctenennblie GyHKINH, UX Copaep:xanne yueOHOro MaTepuaia 2
CBOMCTBa U rpad)uku [onsTre crenennoit gpynkunu. ColicTBa GYHKUNU C paliOHAIBHBIM MTOKa3arteneM. [ paduk 2

(1)YHKLII/II/I C pallMOHAJIbHBIM MMOKAa3aTCIICM.




Pemienue IMpUMEPOB 110 TEMC: «Crtenenu c palroOHaJIbHBIM ITOKAa3aTCICM»

Konmponwvuas paooma Ne8 no meme: Crenenu u kopHu. CTereHHbIe QYHKIUN 2
Ipaxmuueckux 3anamuii 8
Paznen 9 IlokazareanHas n 28
Jorapupmuyeckas pyHKIUU
Tema 9.1 IlokazarenbHast pyHKIUS, €€ Conep:xkanue yueOHOro MaTepuaia
CBOMCTBa U rpaduk [Nonsite mnokazatensHOM QyHKOMKH. OCHOBHBIE CBOWCTBA IOKazaTenbHOW ¢yHKuuu. [paduk 2
MOKa3aTebHON (DYHKITHH.
Tema 9.2 [lokazaTenbHbIE YpaBHEHUS Conep:xkanue yueOHOro MaTepuaia
[NoHsTHE TOKA3aTENBFHOIO YPAaBHEHHUS. 2
Meto/bl pellieHts TOKa3aTeNbHbIX YPABHEHUH.
Tema 9.3 IlokazaTenbHBIC HEpaBEHCTBA Conep:xanne y4eGHOro MaTepuaaa 6
[NoHsTHE TTOKA3aTENLHBIX HEPABEHCTB. 2
Pemennie npumepoB 1o teme: «Iloka3arenpHble YpaBHEHVsI 1 HEPABEHCTBA» 2
Tema 9.4 TlonsiTue norapugma Conep:xanne y4eGHOro MaTepuaga
Onpenenenne jorapupma. [lonstre gecsatuanoro jorapudma. OCHOBHOE JTorapuhMuIecKoe 2
TOXJIECTBO.
Tema 9.5 Oynkiust y=10gaX, ee cBoiicTBa U Conep:xanue y4ueOHOro MaTepuaia
rpaduK CaoiictBa Gpyaknuu y=10g.X. I'paduk byHkmn y=l0gaX. 2
Tema 9.6 Croiicta norapudmon Conep:xkanue ydueOHOro MaTepuaia
Jlorapudm mpon3BeeHNs JBYX MOIOKUTEIBHBIX YHCE, JIOrapu(M 4acTHOTO, JOrapudM CTEIICHH. 2
Tema 9.7 Jlorapudmuyeckne ypaBHEHHS Coaep:xanune yueOHOT0 MaTepuaia
[onsTre norapudMuvecKkoro ypaBHeHHs. 2
Tema 9.8 Jlorapudmuueckne HepaBeHCTBA Conep:xaHue y4e0OHOT0 MaTepuasia
[lonsiTre norapudmudeckoro HepapeHcTBa. CIIOcOOB! pelneHus Jorapu(MUIECKUX HEPABEHCTB. 2
Pemenne npumepoB Ha Temsl: Jlorapudgmudeckue ypaBHenus. Jlorapupmuyeckue HEpaBeHCTBA.
2
Tema 9.9 Ilepexon kK HOBOMY OCHOBaHHIO Conep:xxanmne yueOHOT0 MaTepuaia
morapudma. Popmyna nepexosa K HOBOMY OCHOBaHUIO jiorapudma. J[Ba CIeACTBHsI U3 TEOPEMBI. 2
KonTtposbnas padora Ne9 no teme «IlokazarenbHas u jorapudpmMudeckas (yHKIIHI 2
Tema 9.10 duddepennupopanue Conep:xxanune yuedOHOT0 MaTepuaia 4
MOKa3aTeNbHONW (DYHKITUU U Yucno e. OyHknus y=€*, ee cBoicTBa U rpaduK. 2
norapupmMuyeckor GyHKLINU Harypanbnbie norapudmer. @ynkuus y=Inx, ee cBoiictBa u rpadux.
HuddepennmpoBanue nmoka3arenbHON U JOrapuGMuieckon GyHKIUH. 2
Tpaxmuueckux 3anamuii 16
Paznen 10 IlepeooOpa3nasi m mHTErpasn 10




Tema 10.1 [lepBooOpa3znas

Conep:xkanue y4eOHOro MaTepuaia
[onsTre nepBooOpazHoil. OcHOBHBIE POPMYIBI IS HAXOXKICHHS TEPBOOOPA3HBIX.
[IpaBuia HaxoXIeHHUS TEpBOOOPA3HBIX.

Tema 10.2 OnpeneneHHbI HHTETPAT

Conep:xkanue yueOHOro MaTepuana

3anayy, MPUBOJAIINE K ONPEAEICHHOMY HHTErpay.

[TonsiTre ornpeneneHHoro MUHTErpana.

®dopmyna Herotona — JleiiOHuIa.

Brruucnenure miomiaei miockux QUryp ¢ MOMOIIBIO ONIPEAeTICHHOT0 HHTerpaa
Pemenne npumepoB Ha Temy: OnpeneneHHbIN HHTErpaj

KonTtposbnas padora Nel0O: Ha temy: [lepBooOpa3Has 1 uHTErpa
Ipakxmuueckux 3anamuii

N 0o

NN

Paznen 11 I'eomeTpuyeckue Teaa u
TJIONIA/IM MX MOBEPXHOCTEI

28

Tema 11.1 MHOrOrpaHHUKH

Conep:xkanue y4ueOHOro MaTepuaia

JByrpaHHbIii yron. TpexrpaHHbld 1 MHOTOTPaHHBIE YTJIbI.

IIpusma. Ilpssmas n HakioHHas npusma. [IpaBuneHas npusma. Ilapamuienenunen u ero CBoicCTBa.
Ky®.

[Tmomaaes momHOM 1 OOKOBOW IMTOBEPXHOCTH TTPHU3MBEL.

ITupamupna. [TpaBunbpHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

[Tmomaas momHOM 1 OOKOBOW IMTOBEPXHOCTH TTHPAMU/IBL.

[IpencraBnenue o MpaBUIBLHBIX MHOTOTPaHHUKAX (TETPadaAp, KyO, JOAEKadAp, OKTad AP, NKOCAIIP)
Pemenue 3a1a4 Ha BBIYMCIIEHUE IJIOUIAIEH IOBEPXHOCTEN MHOIMOIPAHHUKOB.
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Tema 11.2 Tena BpameHus.

Copaep:xanue yueOHOro MaTepuaia

Hunmunap. [ToBepxHoCTh BpalieHud. Temno Bparienus. [1nomanb moBepXHOCTH TUJIUHPA.
Konyc. Yceuennslii konyc. Ilnomanp NoBepXHOCTH KOHYCA.

ITap u cdepa. BzauMHoe pacmoiokeHre II0CKocTel 1 mapa. Iiomans moBepXHOCTH mapa.
Pemienue 3a1a4 Ha BBIUMCIIEHUE TIJIOIAJIEH TIOBEPXHOCTEN TEJ BpallleHHUS.

Kourponbhas paGora Nell: mo Tteme: MHOrorpaHHUKH U TEla BPaILEHUS
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Tema 11.3 O0beMbl MHOTOTPAHHMKOB

Conep:xxanmne yueOHOT0 MaTepuaia
[Tonstue o6pema. OOBeM mapaenenuresna, Kyoa.
O6beM npusMel U nupaMupl. PaBHoBenukue tena. O0beM yceueHHON NUpaMuabl.

Tema 11.4 O0beMbI TeJ1 BpalieHUs

Copaep:xanne y4eOHOTo MaTepuana

O6bem munuHapa. O6bem koHyca. O0beM mapa.

Pemenne 3aga4 Ha BeIYMCIIEHNE 00BEMOB TEJ BPALLICHUSL.

KonTpoannas padora Nel2: no teme: O0beMbl MHOIOI'PaHHUKOB U TEJ BpPAILEHHUS.
Ipaxmuueckux 3auamuil

Paznen 12 KomOnHaTopuka, craTHCTHKA
W TeOpHsi BepOSATHOCTEH

B
BIBbvrvpovb A~

Tema 12.1 CratucTdeckas o6padoTka

Conep:xkanue y4eOHOro MaTepuana




JAHHBIX MpHuoroyronbHuK pacnpeaeneHus. ['ucrorpamma pacnpenenenus. Kpyropas auarpamma. 2
Tema 12.2 IIpocTeiinue BeposITHOCTHBIE Coaep:xanne yueOHOro MaTepuaia 2
3aa4yu Krnaccuveckoe ompenenenre BepoITHOCTH. ANTOPUTM HAXOXKICHUS BEPOSITHOCTH CITyYaifHOTO
coObiTus. [IpaBuIo yMHOKEHUS.
Pemenue 3aaa4 Ha BbIYUCIICHHUEC BEPOATHOCTU
Tema 12.3 CouyeTranusi 4 pazMereHust Conep:xkanue yueOHOro MaTepuaia 2
[TonsiTue 31 akTopuana.
Tema 12.4 ®@opmyaa ounoma HeloTona Conep:xkanue yueOHOro MaTepuaia 2
®opmyna bunoma HeloToHa
Tema 12.5 Cayuaiinble cOObITHS H UX Conep:xkanue yueOHOro MaTepuaia 2
BEPOSITHOCTH Hcnonp3oBaHre KOMOMHATOPHUKH JIJIS TTOJICUETa BEPOSITHOCTEH
Ilpaxmuyueckux 3ansamuii 4
Paznen 13 YpaBHeHus U HepaBeHCTBA. 6
CucreMbl ypaBHEHH I H HEPABEHCTB
Tema 13.1 PaBHOCHJIBLHOCTH YPaBHEHUIi Conep:xkanue ydueOHOro MaTepuaia 2
Teopema 0 paBHOCHIIBHOCTH ypaBHeHUH. O MpoBepKe KOPHEH, 0 1MOTepe KOPHEH.
Tema 13.2 O611ue MeTOaABI pereHnst Conep:xkanue ydueOHOro MaTepuaia
YPaBHeHH I Meron pa3nokeHus Ha MHOKUTENUW. MeTo/1 BBeJIeHUs] HOBOU nepeMeHHON. DYyHKIIMOHAIBHO — 2
rpaduIecKuii METO.
OO0mme MeToIbI peeHUs] ypaBHCHUH
Tema 13.3 Penienue HepaBeHCTB ¢ OIHOM Conep:xkanue ydueOHOro MaTepuaia
nepeMeHHO¥ PaBHOCHITBHOCTS HEpaBeHCTB. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB. 2
Perienurie HepaBEHCTB C OJTHOM MEPEMEHHO
Tlpakmuueckux 3anamuti 10
HToroBasi KOHTpPOJIbHas padoTa 3a 2 Kypc 2

JUIst XapaKTepUCTHKH YPOBHS OCBOCHHUS Y4eOHOTr0 MaTepralia HCTIOIb3YIOTCS CIeAyIONIe 0003HAUCHUS:

1. — o3HaKOMHUTENBHEIH (y3HaBaHHE paHee U3ydEeHHBIX O0BEKTOB, CBOMCTB);

2. — penpoayKTHBHBIN (BBITTOTHEHNE AEATEIBHOCTH 10 00pa3ily, WHCTPYKIIMH WIH IO PYKOBOJCTBOM)

3. — IPOXYKTUBHBIN (TUTAHKPOBAHUE U CAMOCTOSTEIBHOE BHIIIOIIHEHUE AEATEIBHOCTH, PEIICHUE TPOOIEMHBIX 3a71a4)




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
Kypc H3ydeHusl anreOpbl 1 Hayasa aHajln3a U UTOTOBBIX KOHTPOJIBHBIX padoT 3a 1 1 2 KypChl.

Tarxoke B KOHTpOJIE 32 3HAHUSIMU, YMCHUSIMH 1 HABBIKAMU O00YHYaIONIUXCS TPUMEHSIETCS TPOMEXYTOYHBIH 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 YIPAXKHEHUH, a TAKXKE C LIEJBI0 CaMOIOIOTOBKH;

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

v TeMaTHYEeCKHEe TECThI JJIs POBEPKHM YCBOECHHS TEOPETHUYECKUX 3HAHUU 110 TEME, IyTEM IPUMEHEHHs TECTOBBIX 3aJaHWi B Pa3jIMuUHBIX (OpMax: 3ajaHus C
TOTOBBIMU OTBETaMHU, 3aJIAaHHS CO CBOOOHBIM KPATKUM OTBETOM, 3aJIaHWsI Ha JIOTIOJTHEHHE BHICKA3bIBAHHUS.



OcHoBHBIE TOKA3aTeJIN OLICHKH pe3dyJjabTaTra

JIndyHOCTHBIE

Pe3yabTaToM (hOPpMUPOBAHUS JIUYHOCHHBIX YYEOHBIX YHUBEPCAILHBIX OCHCMEUT CJIeNyeT CUNTATD:

v
v
v
v

IIOJIOKUTENBHOE OTHOILLIEHHUE K YPOKAM MaTEMaTUKH;

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
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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 MaTEPUAIIBI U TIPOCTEHIIINE BEIYMCIUTEILHBIC YCTPONCTRA.

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
3HAYEHHUSI, HA HAXOXKJACHUE 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.
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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 IpoCTEHIIAE TPUTOHOMETPHYECKUE 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 CyMM TPHUTOHOMETPUYECKUX (DYHKIHH B IMPOU3BEICHUS, TPOU3BEICHUI

TPUTOHOMETPHUYECKUX (PYHKIIHMHA B CYMMBI.
v




B pe3yiabTarte u3yueHusi TeMbl 00y4alomIuecs 10JKHbI YMETh:

v MPOBOAMTH N0 U3BECTHBIM (hOpMyJiaM U MpaBHUJIaM MpeoOpa3oBaHUs OYKBEHHBIX BBIPAYKEHWH, BKIIOYAIOLUIMX TPUTOHOMETPHUECKHE
(hyHKITIY;
v BBIYUCIISITh 3HAUEHHS OYKBEHHBIX BBIPaKEHHI, OCYILIECTBIISST HEOOXOIUMBIE MOJICTAHOBKH M IPEOOpPa30BaHUS;
v WCTOJNB30BaTh ~ Pa3IMYHbIE  TPUTOHOMeETpUyYeckne (GOpMynbl sl pelieHUs TPUTOHOMETPUYECKHUX YPaBHEHUH.
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 CIEACTBHUS MPH PEIICHWH CTaHJAPTHBIX 3a/1a4 JIOTHUYECKOTO XapakTepa, H300pakaTh
TOYKH, MPSIMbIE ¥ UIOCKOCTH Ha MPOSKIIMOHHOM YepTexe NMPU Pa3IHYHOM UX B3aMMHOM PaCIOIOKEHNUHU B IPOCTPAHCTBE.
IMapamieabHOCTH B pe3yabTaTte n3yuyeHusi TeMbl 00y4yalonuecst J0LKHBI 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 00y4aronuecs 0JKHbI yMeThb:

v OIMCHIBATh B3aUMHOE PACIOJIOKEHHE TPSAMBIX M IUIOCKOCTEH B TPOCTPAHCTBE, apryMEHTHPOBATh CBOM CYXICHHUS 00 STOM
pPacnoiIoKEeHNH;

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

v WCIIONIB30BATh MPH PEIICHUH CTEPEOMETPUIECKUX 3a/4a4 INITAHIMETPHIECKHe (PaKThl U METO/IBI,

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

IlepneHAUKYJIAPHOCTD
NPSAMBIX U IJIOCKOCTEH B
NPOCTPAHCTBE

B pe3yabTare n3ydyeHusi TeMbl 00y4arouiuecst 10JLKHbI 3HATh:

v OIpEeNeHNs] TEPIECHANKYISPHBIX TNPSAMBIX, IUIOCKOCTEH, NPSAMOHM, TEpHEHIUKYISIPHONH IJIOCKOCTH, HAKIOHHOH, NpU3HAKU
NEPHEHANKYISIPHOCTU MPSMOM U IMIIOCKOCTEHN, CBOMCTBA NEPIEHAUKYIISIPHOCTH IPSIMON U IIOCKOCTH;

v TEOpeMy O TPeX MepHeHINKYIIpax;

v CBOICTBa N300paKEHUS MPOCTPAHCTBEHHBIX (QUTYP.

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 B3aUMHOC pPaCIIOJIOKCHUEC 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 MIPOBOAUTH A0KA3ATCIIbHBIC PACCYKACHUA B XOAC PCHICHUA 3a1aY;

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 00y4aronnecs 10JLKHbI 3HATH:
v olpe/ieTIeHUs] TIpe/ieNa MOoCe0BaTeNbHOCTH, IPUPAIIeHHs apryMeHTa, pupalleHus (yHKIUU, MPOU3BOAHON, TOYKH SKCTpEMyMa
(MakcuMa, MUHEMYMa) (DYHKIIMH, CTAIIMOHAPHOW TOYKH, KPUTUYECKON TOUKU (DYHKIINY;
v reOMETPUYECKAN 1 (PU3NIECKUI CMBICI TTPOU3BOTHON;
v (hopMyJIBI ¥ TIpaBUIIA JUIsSl OTHICKAHUS POM3BOIHBIX;
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 BBIYUCIISTH TPOM3BOJHBIE DJIEMEHTAPHBIX (QYHKIIMN, HCIONB3YS CIIPABOYHBIC MATEPUAIIBI;
v HCCIIEIOBATh B MPOCTEHINMX CIydasx (YHKIUH HA MOHOTOHHOCTb, HAXOJUTh HAaWOONBIIME W HAMMEHBINWME 3HAYCHUS (DYHKIIHIA,
CTPOUTH Tpa(hK¥ MHOTOWIEHOB U MPOCTEHIIINX PAIMOHATBHBIX (PYHKITHI C MCIIOJIH30BAHHMEM allllapaTa MAaTEMAaTHYECKOT 0 aHaJIN3a.
IlepBooGpa3nasn B pesyabTare H3ydyeHusi TeMbl 00y4yaronuecst J0JKHbI 3HATh:
HHTEerpa
v olpeneneHre nepBooOpa3Hoil, HEONIPENEIEHHOTO HHTErpaja, ONpeelIEeHHOT0 HHTErpaa;
v (hopMyIBI ¥ TIpaBUIIA LTSI OTBICKAHUS TIEPBOOOPA3HOI;
v (hopMyIIBI M TIpaBHIIA OTHICKAHUS HEOTPEAETICHHOTO 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 BBIYHCIISITH B MPOCTEHINNX CITyYasx TUIOMAIN C UCTIONH30BAHUEM TIEPBOOOPA3HOM.
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 IPABHUIIO IMapajuiesiorpaMmMa, IIpaBrUiIo MHOTOYTOJbHUKA, TIPABUIIO TIapalIeenuIe/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 TCOMETPUICCKHUC 3a/1a14, OIUPAsACh HAa U3YUCHHBLIC [TPpaBUJIa, IPUMCHAA aJIT e6panquKHﬁ 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 n3ydeHus TeMbl 00y4aromuecs 10JLKHbBI 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 HaXOXKJEHUST KOOPJHHAT 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 CKAJIISIPHOE IIPOU3BEIEHUE B KOOPAUHATAX;
4 BBIYUCIIATE pAaCCTOAHUE MEXAY ABYMS TOYKaAMU 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 CTEPEOMETPUIECKUX 3aay TUIAHUMETpHIecKue (GakThl U METO/BI;
v MIPOBOJINTH JI0KA3aTENbHBIE PACCYKICHHS B XOJI€ PEIICHHS 3a/1a4.
Crenenu U KOpHU B pe3yabTare u3yueHusi TeMbl 00y4alonuecs J0JMKHBI 3HATD:
v HOBBIE TEPMHHBI MaTEMATHYECKOTO SI3bIKA: CTEMEHb C pPalMOHAIBHBIM IMOKa3aTeleM, CTeleHHas (QyHKIUSA, HppalnroHaIbHOE
BBIP2KEHHE;
v CBOICTBA cTereHHOU (DyHKINH, ee rpaduk, hopmyny s quddepeHITnpoBaHusL.
B pe3yabTare u3yueHusi TeMbl 00y4aonuecs J0JMKHBI YMeTh:
v MIPUMEHATH OIIpe/eNIeHUs] KOPHS U apu(hMETHIECKOT0 KOPHS N-O CTEIeH! U3 YHCa a IS MPOCTEHIINX BEIYUCIICHHI;
v MIPEJCTABIIATH apH(PMETHIECKHI KOPEHb N-OH CTEIEeH! W3 YKClia a B BUJE CTENEeHU C PAallHOHANFHBEIM — TIOKa3aTeleM, CTeleHH C
IpOOHBIM  TOKa3aTeneM B  BHJE apuPMETHIECKOro KOPHS U3 YHCIIa;
v MIPOBOJUTH TI0 U3BECTHBIM (hOPMYJIaM H MpaBHIIaM IIpeoO0pa3oBaHusl OYKBEHHBIX BRIPAXKEHUH, BKITFOUAIOINX CTECIEHH, PaIHKaIIb;
v BBIYHCIISATH 3HAUEHHS YUCIIOBBIX M OYKBEHHBIX BHIpaXKEHUH, OCYIIECTBIISAS HEOOXOIUMbIE TIOJICTAHOBKHU U MPE0OPa30BaHUS;
v pemaTs mpocTeiinre uppaoHaibHbIe ypaBHEHUS.
v CTpOUTH TpahMKH CTEEHHBIX (HYHKIIH;
v MIPUMEHSATH TTPON3BOIHYIO CTENEHHON (DYHKIIMH K UCCIIEAOBAHUIO (DYHKIIHIA;
v MIPUMEHATh  MEPBOOOPA3HYIO CTEMEHHOW (PYHKIMHA K BBIYMCICHHUIO OMPEIEIEHHBIX WHTETPAJIOB U TUIOMIAJEH COOTBETCTBYIOIIUX
¢buryp.
I[oxa3aTenbHan u | B pe3ynbTare n3yyeHusi TeMbl 00y4aOIINeCs TOKHBI 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, DKCIIOHEHTA, JorapudMuueckas KpuBasi;

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

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

MOKa3aTelbHON 1 JIorapuMUIecKon HyHKIUH.

B PeE3YyJAbTATE U3YUCHUSA TEMbBI oﬁyqamumecﬂ AO0JIZKHBI YMETD:

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 BBITIOJTHATE MPEoOpa3oBaHUs TPOCTEHIINX BBIPAKEHWH, BKIIOYAIOMIMX apU(METHUECKHE OIlepaluy, a TaKKe OIepaluio
Jiorapu(pMUpPOBaHUS;

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

v pemaTh ypaBHEHUs, TPOCTEHIIINE CUCTEMbl YPaBHEHHI, UCIIONB3Ysl CBOMCTBA (DYHKIMH M UX TpadHKOB;

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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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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