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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.



TemaTn4yecKu IJIaH H CoAcpKaHue y‘lQﬁHOﬁ JUCHHUILIMHBI «MaTremMaTHnka: a.ﬂreﬁpa H HAYa/J1a MATEMATHYECKOI'0 aHa/Iu3a, recoMeTpus»

HaumenoBanue Conep:xanne y4eGHOro MaTepuasna, NpaKTHYeCKHe PadoThl, CAMOCTOATEIbHAs padoTa Oobem | YpoBenn
pa3/esioB U TeM 00y4aIo I HXCsI 4acoB | OCBOEHHA
1 xkypc(128 u) MatemaTHka B HayKe, TEXHHUKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJOTUSAX W MPaKTUYCCKON 1 1
BBenenne JIeATEIbHOCTH.
BrinonHeHue 3aJaHuid BXOJHOTO KOHTPOJIA 1
Paznen 1. YncaoBble GyHKIMHA 6
Tema 1.1 OnpenesieHue YUCIOBOM Conep:xkanue yueOHOro MaTepuaia 4
(yHKIHMHT 1 crioco0bI ee 3aaHusA Uucnosast pysxius. O0nacTe OmpeneieHrs U MHOXKeCTBO 3HaueHui. CriocoObl 3a1aHus PYHKIINH.
I'paduxu dynkimii . [loctpoenne rpadukoB (HYHKINH, 33JaHHBIX PAa3IMYHBIMH CIIOCOOAMH. 2 2
[pocreiimme mpeodpa3oBaHus rpadukoB QYHKIMI: MEPEHOC — BIPABO, BICBO, BBEPX, BHU3 110 OCSAM
KOOD/MHAT, PACTSIKEHHE M CHKATHE. 2
Tema 1.2. CpoiicTBa pyHKIHI i Coaep:xanne yueOHOTo MaTepuaia
MOHOTOHHOCTB, YETHOCTh, HEUETHOCTD, OTPAHUYEHHOCTD, MTEPHOANYHOCTE. Hambomibiiee u
HaMEHbIllee 3HAYECHUS (QYHKINU. 2 2
Tlpaxmuueckux 3auamui 4
Pa3znaen 2. TpuronomeTrpuieckue
dyHxumnn 34
Tema 2.1. YncnoBas OKpy>KHOCTh Conep:xkanue yue0OHOro MaTepuaia 4
Onpenenenrie eAMHUYHON OKPY>KHOCTH, YHCIOBOW OKPY>KHOCTH. 3HAKOMCTBO C MOJIEIISIMH 2
«UIUCIIOBast OKPYKHOCTBY. 2
HaxoxmeHust 4mcern Ha YUCIOBOI OKPYXHOCTH TIO 33JJaHHBIM TOYKaM. 2
Tema 2.2 Yucnosasi OKpyKHOCTb Ha Conep:xanmne yueOHOT0 MaTepuaia 4
KOOPJIUHATHOM MIIOCKOCTH
3HAKOMCTBO € MOAETISIMU «YUCII0BAsi OKPYKHOCTh HA KOOPAMHATHOU IIOCKOCTUY» COOTHOIIEHUS MEKITY 2
TPUTOHOMETPHIECKUMU (DYHKIMSIMI OJTHOTO apTyMEHTa. 2
Pemenne 3amau mo teme: «HucnoBasi OKPYKHOCTh Ha KOOPIUHATHOMN TUIOCKOCTH 2
Tema 2.3. Cunyc 1 kocuHyc. TaHT€HC U Conep:xkanue y4eOHOro MaTepuaia
KOTAHI'CHC. OrpezienieHre cuHyca, KOCHHyca, TAHreHca, KOTaHTeHea Yncia. 2 2
3HaKM CUHYCa, KOCHHYCa, TAHT€HCA M KOTAHT'€HCa T10 YETBEPTSIM OKPY>KHOCTH.
3HaueHusI CHHYyca, KOCHHYCa, TAHIeHCa M KOTaHTreHca uucna t.
Tema 2.4 Tpuronomerpudeckue ¢ yHKITUU Conep:xkanue y4eOHOro MaTepuana
YHCIIOBOTI'0 apryMeHTa Tpuronomerpuueckue GyHKIMH YUCIOBOroO aprymeHTa. COOTHOLIEHHUS], CBS3BIBAIOILME 3HAYCHUS 2 2




Pa3IMYHBIX TPUTOHOMETPHUECKUX (QYHKIUH.

Tema 2.5 Tpuronomerpuueckue ¢yHKIUN

Conep:xkanue yueOHOro MaTepuaia

YIJII0BOTO apryMeHTa Pannannoe n3mepenue yriioB u ayr. COOTHOIIEHUST MEX Ty TpalyCHOW U paJliaHHOM MepaMH yriia. 2
Cunyc, KOCUHYC, TAaHT€HC, KOTaHT€HC YHCIa.

Tema 2.6 ®opmyssl mpuBeIeHU Coaep:xxanne yueOHOro MaTepuaia 4
OcHoBHbIe (HOPMYITBI IPUBENCHUSI. MHEMUYECKOE MTPAaBUIIO. 2
CooTHoIIEHUs] MeX/Ty TpayCHON U paJliaHHON MepaMu yTJa. 2
KonTtpoasnasa padora Nel o teme « CuHyc, KOCUHYC, TAHT'€HC ¥ KOTaHTE€HC» 2

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

rpadux IMousitue TpuUroHomerpuueckoit (GyHkimu y=sinX. O01acTb OmnpeeaeHus, MHOKECTBO 2
3HaveHUH. YETHOCTh M HEUETHOCTh TpUroHOMeTpudeckoi ¢ynkiuu. CBoiicTBa (QyHKIMiA Y=SINX.
IToctpoenue rpaduka GyHKIMH Y=SinX .

Tema 2.8 Oynkumst y=COSX, ee CBOICTBA U Conep:xkanue ydueOHOro MaTepuaia

rpaduk [ousiTie TpuTrOHOMETpUUECKOW (GyHKIUKM y=COSX. OONacTh ONpeseseHus, MHOKECTBO 2
3HayeHui. YETHOCT, M HEYETHOCTH TpUTOHOMeTpHueckol (ynknmu. CpoiicTBa (QyHKIMN
y=cosx. Iloctpoenmne rpaduka Y=COSX.

Tema 2.9 Tlepuoanunocts GyHkiuii y=Sinx, | Coaep:kanue yueGHOro Marepuaia

y=COSX. [epuon dyHkMY, nepuouyeckas QyHKIHUS. 2

Tema 2.10 TIpeoOpazoBanus rpaduKoB Conep:xkaHue y4eOHOTr0 MaTepuaia 4

TPUTOHOMETPUUICCKUX (DYHKIIHIM [IpeobpazoBanust rpadKoB: HapaUICIbHBIA MIEPEHOC, CHMMETPHS OTHOCHTEILHO OCEH  KOOPIHHAT 2
1 OTHOCHUTENBHO Hauajla KOOPJIMHAT, PacTsDKEHHE M CKaThe BIOIb Oceld KOOpAMHAT.

Tema 2.11 Oynkunn Y=tgX, y=Ctgx, nx Coaep:xanue yueOHOro MaTepuaia

CBOMCTBA U TpaduKH [lonstne TpuroHOMeTpuyecknx QyHKIUN Y=tgx, y=ctgx. OO6macTs ompemereHus, MHOKECTBO 2
3HaueHn. YETHOCTh W HEYETHOCTH TPUTOHOMETpHUecknx (QyHKuuu Y=tgx, y=ctgx. CsoiicTBa
dbyaxmn Y=tgx, y=ctgX. Iloctpoenmne rpaduxa Qpynkimii y=tgx, y=ctgx.
I'padbukn TpuroHOMETpHUECKHX  (HYHKITHHA 2
KonTtposbnas padora Ne2 mo teme «TpuroHomerpudeckne GyHKITII 2
Ipaxmuueckux 3anamuii 14

Paznen 3 Tpuronomerpuyeckue 14

YpaBHeHUsl

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

cost=a [lonsiTHE TPUTOHOMETPUUECKOTO ypaBHEHMs COSt=a . ®opmyna Uil peleHus
TPUTOHOMETPHUYECKOT0 ypaBHeHHs COSt=a. IloHsTHe apKKOcHHyca Yucla.

Tema 3.2 Apkcunyc. Pemienue ypaBHeHUs Conep:xkanue y4eOHOro MaTepuana 2

sint=a [Monsitne TpUroHomerpuueckoro ypaBHeHus Sint=a . dopmyna s pereHus
TPUTOHOMETPUYECKOro ypaBHeHus Sint=a. [lonstue apkcuHyca uucia.

Tema 3.3 ApkraHrec 1 apKKOTaHIEHC. @dopmyna Ui pelieHuss TPUTOHOMETPHYECKOro ypaBHeHHUd tqt=a. [loHsATHE apKTaHTreHca U 2

Pemenue ypasnennii tqt =a, ctqt=a

APKKOTAaHI'CHCA YUCJia.




Tema 3.4 Tpuronomerpuueckue ypaHeHuss | Copep:xanue y4eGHOro MaTepuaia 6
[IpocTeiinme TpUroHOMEeTpUYeCKHe ypaBHEHHUS. 2
JIBa OCHOBHBIX METO/IA PEIIEHUS TPUTOHOMETPHUYECKUX ypaBHeHUsI. OHOPOAHbIE 2
TPUTOHOMETPUYECKHE YPABHEHUS
Pemenne npocTedInx TPUrOHOMETPUYECKUX YPABHEHUH . PelieHne TpUroHOMEeTpUYECKUX 2
YpaBHEHUH, CBOASIINXCS K MPOCTENIINM.
KonTpoabnaa pabora Ne3 mo teme: «TpuroHomerpudeckrue ypaBHEHHSD» 2
Ipakmuueckux 3anamuti 6
Pa3nen 4 IlpeoopazoBanne 12
TPUTOHOMETPHYECKHX BbIPAKeHU i
Tema 4.1 Cunyc U KOCHHYC Pa3HOCTH Conep:xkanue yueOHOro MaTepuaia 2
apryMeHToB CHUHYC M KOCHHYC CYMMBI M Pa3HOCTH JIBYX VTJIOB.
Tema 4.2 TanreHc CyMMBI U Pa3HOCTH Coaep:xanne yueOHOTo MaTepuaia 2
apryMeHTOB TaHreHC CyMMBbl M pPa3HOCTH JBYX YIJIOB
Tema 4.3 ®opmynsl ABOWHOTO yriaa Coaep:xanne yueOHOTo MaTepuaia 2
CuHyc W KOCHMHYC JBOIHOrO yria
Tema 4.4 IIpeobpazoBanue cymm OcHOBHOE coiep:;kaHue Y4eOHOro MaTepuasia 2
TPUTOHOMETPUYCCKUX (DYHKIIHH B [IpeoOpa3oBaHmst CyMM TPUTOHOMETPUYECKUX (DYHKIIMI B IPOM3BEICHUSL.
MIPOU3BEIICHNE
Tema 4.5 [IpeobpazoBanue Mpon3BeaeHHN OcHOBHOE coepskaHue Y4eOHOro MaTepuasia 2
TPUTOHOMETPUUECKUX (PYHKIIUN B CYMMBI [IpeoOpa3oBanre MPOU3BENCHUH TPUTOHOMETPUYECKUX (YHKIUA B cymmbl. [IpeoOpa3oBaHwms
MPOCTEUIITNX TPUTOHOMETPUUECKUX BBIPAKEHUH.
Kontposbnaa padora Ned mo teme: «lIpeoOpa3oBaHrie TPUTOHOMETPHIECKAX BBIPAKEHHH » 2
Tlpakmuueckux 3ansamuti 6
Paznen S. [IpsiMble M IUIOCKOCTH B o4
NMPOCTPAHCTBE.
Tema 5.1. AKCHOMBI cTEpeOMETPHHU U UX Conep:xkanne y4eOHOro mMarepualia 4
npocreimmue cjaeacTBUs
[Ipemmer u 3agaun crepeomerprn. OCHOBHBIE TIOHATHUS CTEPEOMETPHHU: TOUKA, TIPSMast, ITTOCKOCTb.
AKCHOMBI CTEPEOMETPUH. 2
Cy1iecTBOBaHME TUIOCKOCTH, MTPOXO/AIIEH depe3 JaHHYIO MPSAMYIO U JTaHHY TouKy. [lepeceueHue 9
MIPSIMOM C TTOCKOCTBIO.
Cy1ecTBOBaHME TUIOCKOCTH, IPOXOIAIIEH Yepe3 TpU JaHHbIe TOYKU. PazOonenune nmpocTpaHcTBa
IIJIOCKOCTHIO Ha J[BA MOTYTIOCKOCTH.
Tema 5.2. [IapanieabHOCTh NPSIMBIX H Coaep:xanne y4eOHOro mMatepuaJia 6

IJIOCKOCTEM




HapaJUIeJ'II)HOCTI) MIpsAMBIX B IIPOCTPAHCTBE. HpI/I3HaK MnapajuICJIbHOCTH IPSAMBIX. HpI/I3HaK
napalyieJIbHOCTH HpHMOﬁ " IIJIOCKOCTH.
HpI/ISHaK napauieabHOCTHU mrockocreii. CBoiicTBa napauICJIbHBIX IUIOCKOCTEH.

Pemenne 3amau no teme: «I lapaniensHOCT OPSIMBIX U TUIOCKOCTEN

Tema 5.3 IlepneHIUKYJISAPHOCTH MPAMBIX
U IUI0CKOCTEH

Conep:xkanue y4eOHOro MaTepuaia

IlepnienAMKyIAPHOCTD NPSIMBIX B IIPOCTpaHCTBE. [Ipu3HaK nepneHAuKyIIpHOCTH NPSIMOM U
rutockocTy. [locTpoeHne nepneHANKYISIPHBIX IPAMOM U TuIockocTH. CBOMCTBA NEPIEHUKYISIPHBIX
IIPSIMOU M IIJIOCKOCTH.

[eprienaukynsp 1 HakJIOHHAs. Teopema o Tpex MeprHeHANKYIIpax.

IIpu3Hak nepreHuKyISpHOCTH INIOCKOCTEN. PaccTosHrE MEX Ly CKPEIMBAIOIUMUCS TPSMBIMH.
Pemenue 3a1a4 1o teme: «IlepreH MKy pHOCTb NPSIMBIX U TUIOCKOCTEN

N

Tema 5.4 JlexapToBbI KOOPAUHATHI
BeKTOPHI B MPOCTPAHCTBE

Conep:xkanue y4eOHOro mMarepuana

BBenenne — nmeKapTOBBIX KOOPIWHAT B MPOCTPAHCTBE. PaccTosHME MEXIy TOYKAMH,
KOOPAMHATHI CEPeIMHBI OTpe3Ka.

[IpeobpazoBanue cumMMeTpuu B pocTpancTBe. CHMMETPHS B IPUPOAE U Ha MpakTHKe. /[BrmkeHue B
MIPOCTPAHCTRBE.

Yron Mexy CKpelMBalomUMUCS NPAMBIMU. YTOJI MEXITY MPSAMOHN U MIIOCKOCTHI0. YTOI MEXIY
IIJIOCKOCTSIMU.

[eiicTBus MeXy BEKTOPAMH B IIPOCTPAHCTBE.

KoutpoabHas padora Ne5

Ilpakmuueckux 3auamui

N

Pasznea 7. [IpousBognas

34

Tema 7.1. Ilpenen nocienoBaTeIbHOCTH
Cymma OECKOHEYHOH TeOMeTPHYIeCKOM
MIPOTPECCHH.

Conep:xxanne y4eOHOro mMarepuasia

YucnoBble MOCIEN0BATENLHOCTH U UX CBOMCTBA
[Ipenen mocnemoBaTENFHOCTH.
Cymma OeCKOHEYHOH TeOMETPHIECKON MPOTPECCHH.

Tema 7.2. Ilpenen ¢pyHKIHH

Coaep:xxkanne y4e0HOro marepuasa

[Ipenen ¢pyuxumun Ha Geckoneunoctu. Ipenen Gpynknuu B Touke. Ilpupamienne aprymenTa.
[Ipupamenue Gpysxumnn

Tema 7.3 Onpenenenve npou3BOAHON

Copaep:xanne y4eOHOro MaTepuana
[IpousBoanas. [lonsitue 0 mpou3BoAHOW (YHKIUH. ANTOPUTM HaXOXKACHHUS MPOU3BOTHON

GbyHKUMN.
['eomerpuueckuii 1 GU3NUECKUH CMBICI TPOU3BOAHOM.

NN B




Tema 7.4 Brruncnenrie mpon3BOIHBIX Coaep:xanne yueOHOTo MaTepuaia 10
Dopmynsl nuddepeHInpoBaHNS 2
[IpaBuna muddepennmpoBanus 2
[paBuio nuddepeHnrpoBaHus CIOKHONH (QyHKIHH. 2
Pemenne 3anau nmo reme «Bbruucienne MpoOU3BOIHBIXY 2 2
Kontpoannas pagora Ne 6 mo teme « [IpomsBomnast dynkiumu. [IpaBrna BeravcieHus 2
TIPOM3BOJTHBIX
Tema 7.5 YpaBHeHUE KacaTenbHON K Coaep:xxanne yyeOHOro mMarepuasa
rpaduKy QyHKIUH VYpaBHeHHe KacaTenbHOH K Tpaduky (QyHKIHH. 2 2
AJITOPHUTM CcOCTaBJIEHHs YpaBHEHHUs KacaTenbHOU K rpaduky QpyHKImMH
Tema 7.6 [Ipumenenne npon3BoIHON IS Coaep:xxanne yyeOHOro mMarepuasa 6
HCCICAOBAHIH Ha MOHOTOHHOCTE I UccnenoBanne GpyHKIMI HA MOHOTOHHOCTb
IKCTPEMYMBI 2 2
Touku OKCTpEMYyMa q)YHKI_[I/II/I 1 UX HAXO0XIACHHUC . AHI‘OpI/ITM HUCCIICAOBAHUA HereprBHOﬁ 2
(YHKIIMU HA MOHOTOHHOCTb U 9KCTPEMYM.
HccnenoBanve (QyHKIMH C TOMOIIBIO MPOU3BOTHOM. 2
Tema 7.7 Tloctpoenune rpadukoB QyHKIHHA Conep:xkanue y4e0HOro mMarepuana 2
[IpumeHeHne MPon3BOAHON K TOCTPOSHHUIO TPahKOB. 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
3HAYEHNH HENpephIBHON (YHKINHU Ha 3azauu Ha HAXOXKJIEHHE HaOOJIBIIMX U HAMMEHbBIINX 3HaYCHUI BETHYMH. 2
MIPOMEXYTKE
KonTtposabnas padora Ne7 o teme: «lIpuMenenue mpon3BoaHON» 2
HToroBasi KOHTpPoJbHas padoTa 3a 1 Kypc 2
Tlpaxmuueckux 3ausmuii 14
HaumeHoBaHnue Conep:xanne y4edOHOro MaTepuaia, NMpakTuyecKue padoThl, CAMOCTOSITeIbHAs padoTa O6bem | YpoBenb
pa3ieaoB U TeM o0yyaroumxcst 4acoB OCBOEHMH
2 kypc (100 )
Pa3nen 8 Crenenn u kopuu. CTeneHHbie 16
byHkuun
Tema 8.1 IlonsTre kopHs N — o creneny U3 | Coaep:kanune yuedOHOTo MaTepuaia
JEWCTBUTENBHOIO YHCIIA Kopenb N — oif crenenn u3 HeoTpuuaTensHoro yncia. KopeHb HeueTHo cTereHu N u3 9 2
OTPULATEIBHOr0 YHCA.
Tema 8.2 Oynxuun y="VX , MX CBOJCTBA I Conep:xkanue y4eOHOro MaTepuana 2 2

rpaduku

I'padux dynxuun y="NX . CBoiictBa dhyHKImm Y="VX, x>0




Tema 8.3 CpoiicTBa KOpHA N — 0Olf cTENEHN

Conep:xkanue yueOHOro MaTepuana

[IpousBenenne KOpHA N-OH CTEMEHU W3 MPOM3BEICHHUS JBYX HEOTPULATENBHBIX YHCENl, KOpEHb 2
4acTHOTO, BO3BEICHUE KOPHS B HATYPAJIbHYIO CTEIEHb, U3BJICUCHHE KOPHS U3 KOPHS
Tema 8.4 [IpeoOpazoBaHre BhIpaKEHUH Conep:xkanue y4eOHOro MaTepuaia
COZICPIKAIINX PaIUKaIIbI [IpeobpazoBanne HppaOHATBLHBIX BHIPAXKEHUH. BbhlHeceHre MHOKHTENS 32 3HAK paJuKaia.
BHecenne MHOXUTEINS O] 3HAK pajuKaia. 2
[IpeoOpa3oBaHue BBIpaAKEHUH cOMIEp KALTNX PaAUKaTIbI
Tema 8.5 O000IICHNE TIOHATHUS O Conep:xkanue yueOHOro MaTepuaia
MoKasarele CTeneHn [NonsTre cTenenu ¢ APoOHBIM Moka3zareneM. CBOMCTBA CTENEHH C PAllMOHAILHBIM ITOKa3aTeNeM. 2
OcHOBHBIE METOJIBI PElIeHNs] UPPALMOHAIBHBIX YPaBHEHUH
Tema 8.6 CtenenHbie QyHKIIMH, UX Conep:xkanue yueOHOro MaTepuaia 2
CBOMCTBa U rpauKu [NonsiTre crenennoit Gpynkumuu. ColicTBa (YHKINY C pallOHALHBIM MTOKa3arteneM. [ papuk
(YHKINY ¢ paliOHAILHBIM ITOKa3aTeNleM.
Pemenue IIPpUMEPOB II0 TEMCE: «Crenenu ¢ palroOHaJIbHBIM ITOKAa3aTCIIEM» 2
Konmponvnan paboma Ne8 no meme: Crenienn u kopuu. Crenennsie QyHKIun 2
Ipakxmuueckux 3auamuii 8
Paznen 9 IokazarennHas u 28
Jgorapupmuyeckas GyHKUNH
Tema 9.1 IlokazarenbHast pyHKIHS, €€ Conep:xanue y4ueOHOro MaTepuaia
CBOICTBA U TpaduK [MonsTe mokazatenbHON QyHKIMKA. OCHOBHBIE CBOWCTBA IOKazaTenbHOW ¢yHKIUU. [paduk 2
MTOKa3aTeNbHON (DYHKITHH.
Tema 9.2 IlokazaTenbHble ypaBHEHUS Copaep:xanue yueOHOro MaTepuaia
[lonsTrE MOKa3aTETHLHOIO yPaBHEHHUS. 2
MeTtobl pemieHus: NOKa3aTelbHbIX YPABHEHUM.
Tema 9.3 Iloka3zaTenbHbIE HEPaBEHCTBA Conep:xxanmne yueOHOT0 MaTepuaia 6
[lonsiTre moKa3aTeTbHBIX HEPABEHCTB. 2
Pemenve npumepoB 1o teme: «Iloka3zaTenpHbIe ypaBHEHHS ¥ HEPABEHCTBAY 2
Tema 9.4 IlonsTue norapudma Conep:xxanue yuedOHOT0 MaTepuaia
Omnpenenenne norapudpma. Ilonstue necaruunoro norapudma. OcHOBHOE JTOrapupMHUECKOE 2
TOXECTBO.
Tema 9.5 Oynkiust y=10gaX, ee cBoiicTBa Conep:xkanue y4eOHOro MaTepuaia
rpaduk Caoiicta pyskiwn y=l0ga.x. I'paduk Gpyskimn y=10gaX. 2
Tema 9.6 CoiicTBa norapudmos Conep:xkanune y4eOHOro MaTepuaia
Jlorapudm npor3BeAeHUS IBYX IMOJIOKHUTENBHBIX YUCEN, JIOrapru(M 4acTHOTO, JJorapum CTEreHH. 2
Tema 9.7 Jlorapudmuyeckrue ypaBHEHHS Conep:xkanue y4eOHOro MaTepuana
[HonsTre norapudMuveckoro ypaBHeHHsI. 2




Tema 9.8 Jlorapupmuueckre HepaBeHCTBA

Copep:xkanue y4eOHOr0 MaTepuaia

[onsitre norapudmuyeckoro HepaBeHcTBa. CriocoObl pelieHust JIorapu(pMUIECKUX HEPABEHCTB. 2
Pemenne npumepos Ha Tembl: Jlorapudgmudeckue ypaBHenus. Jlorapupmuyeckue HepaBeHCTBA.
2
Tema 9.9 [lepexoa Kk HOBOMY OCHOBAHHIO Conep:xkanue y4eOHOro MaTepuaia
norapudma. dopmyna nepexosa K HOBOMY OCHOBaHHIO yiorapudma. J[Ba CieicTBHsI U3 TEOPEMBI. 2
KonTtposbnas padora Ne9 mo teme «IlokazarenbHas u jorapupmMudeckas (yHKIIHI» 2
Tema 9.10 duddepeniupopanue Conep:xkanue yueOHOro MaTepuaia 4
MoKa3aTelbHOH (QYHKIUH U Yucno e. DyHKus Y=€*, ee CBOCTBA U rpaduK. 2
norapupmudeckor GyHKIUU Harypanbubie norapudmbr. @yuknus y=InX, ee coiicTa u rpaduk.
HuddepennmpoBanue moka3arenbHON U JOrapuGMUIecKor QyHKITUH. 2
Ilpaxmuueckux 3ansamuii 16
Pa3znen 10 IlepBooOpa3Hasi 1 HHTerpas 10
Tema 10.1 [lepBooOpa3nas Conep:xkanue ydueOHOro MaTepuaia
[Toustre nepBoodpazHoii. OCHOBHBIC (HOPMYIIBI AJIs HAXOXKACHUS MIEPBOOOPA3HBIX. 2
[IpaBuia HaxoXx/1eHUs IEPBOOOPA3HBIX.
Tema 10.2 OmnpeneneHHbIA HHTETPAT Conep:xkanue yueOHOro MaTepuaia 8
3azauy, IPUBOJIIKE K ONpee/IeHHOMY UHTErpay. 2
[TonsiTHE ONIpeneneHHOro HHTErpaia.
®dopmyna Hetotona — JleliOHuIa. 2
Brruucnenure miomanei miockux GUryp ¢ mOMOILBIO ONIPEEeTICHHOro HHTErpaia
Pemenne mpumepoB Ha Temy: OnpeneneHHbIi HHTErpa 2
Kontpoannas padora Nel0: Ha temy: [TeppooOpasHas u nHTErpa 2
Ipaxmuueckux 3auamuu 4
Paznen 11 'eomeTpuueckue Tea u 28
MJI0IATM MX IOBEPXHOCTEH
Tema 11.1 MHOrorpaHHUKH Conep:xanue yu4eGHOro MaTepuaia 10
JByrpanHblii yron. TpexrpaHHbIA 1 MHOTOTPAHHBIE YTJIbL.
[Ipusma. Ilpsimas n HakaoHHas npusMa. [IpaBunbHas npusma. Ilapaenenumnen u ero cBoiicTaa. 2
Ky®6. 2
[Tnommane moaHOM 1 OOKOBOI MOBEPXHOCTH TIPU3MEL. 2
IMupamuna. [IpaBuibHas nupamuaa. Y cedeHHas nupamuaa. Terpasap. 2
[Tnomane nonHoW 1 OOKOBOW MOBEPXHOCTH MUPAMHUBL.
[Ipencrasienue o mpaBUIBHBIX MHOTOIPAaHHHUKAX (TETPasap, KyO, HoAeKasap, OKTa’Ip, HKOca3ap) 2

Pemenne 3aga4 Ha BBIYHUCJICHUC nnoma;[eﬁ HOBCpXHOCTeﬁ MHOT'OI'paHHHUKOB.




Tema 11.2 Tesa Bpamenus.

Conep:xkanue yueOHOro MaTepuana

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

Hlap u chepa. BzanmHoe pacrnonoxkenne miockocTel u mapa. [lnomaas moBepxHOCTH HIapa.
Pewienue 3a1au Ha BhIUMCIIEHUE TIJIOIIAJIEN TIOBEPXHOCTEN TEJ BPAILICHHUS.

NN DN oo

KonTponbnaa padora Nell: mo Tteme: MHOrorpaHHUKHU M T€Na BpallleHHs 2
Tema 11.3 O6beMbI MHOTOTPAHHUKOB Conep:xkanue yueOHOro MaTepuaia 4
[Tonsitue oobema. OOBbEM mapasienenunesa, Kyoa. 2
O0beM npu3Mbl ¥ upaMuisl. PapHoBenukue Tena. O0beM YCEUCHHOM MUPAMUJIBI. 2
Tema 11.4 O0beMbI TeJ1 BpaleHust Conep:xkanue yueOHOro MaTepuaia 6
O0bem nuuHApa. O0beM KoHyca. OObeM IIapa. 2
Pemrenne 3a1a4 Ha BEIYHMCIIEHHE OOHEMOB TEJ BPAIIICHHUS. 2
KonTpoannas padora Nel2: o Teme: O0beMbl MHOTOTPAaHHUKOB U TEJ BpAIICHHUS. 2
Ilpaxmuueckux 3ansamuii 12
Pa3nen 12 Komounaropuka, craTuCTHKA 10
U Teopusi BEPOSITHOCTEI
Tema 12.1 CtaTucTuuyeckasi o0opadorka Conep:xkanue yueOHOro MaTepuaia
JAHHBIX MHoroyronbsHUK pacnpeaeneHus. I'mcrorpamMma pacnpenenenus. Kpyrosas auarpamma. 2
Tema 12.2 IIpocTeiinue BepoOSITHOCTHBIE Conep:xkanue yueOHOr0 MaTepuaia 2
3a1a9mn Kitaccudeckoe onpezenenre BepoITHOCTH. ANTOPUTM HaXOXKJICHHUSI BEPOSATHOCTH CITy4aifHOTO
coObrTus. [IpaBrio yMHOXKEHUS.
Pemmenrie 3a1a4 Ha BRIYKMCIICHHE BEPOSITHOCTH
Tema 12.3 CouyeTranusi 4 pazMelneHust Copaep:xanue yueOHOro MaTepuaia 2
ITonsiTre 3H dakTopHana.
Tema 12.4 ®opmy.sa 6unoma HeroTona Coaep:xanue yueOHOTo MaTepuaia 2
®opmymna 6mHOMa HploTOHA
Tema 12.5 Cayuaiinbie cOObITHS U UX Conep:xxanmne yueOHOT0 MaTepuaia 2
BEPOSITHOCTH Hcnonp3oBanne KOMOMHATOPUKH JUIS TIOJICUETa BEPOSITHOCTEH
Ipaxmuueckux 3auamuul 4
Pa3zpnen 13 YpaBHeHus1 M HepaBeHCTBA. 6
CucreMbl ypaBHeHH I M HEPaBeHCTB
Tema 13.1 PaBHOCHJILHOCTH YpaBHeHHIt Copaep:xanne y4eOHOTo MaTepuana 2
TeopeMa 0 paBHOCHIIBHOCTH ypaBHeHUH. O MPOBEpKE KOPHEH, 0 OTEPE KOPHEN.
Tema 13.2 O0mme MeTOIbI pereHust Copaep:xanne y4e0HOro MaTepuana
YPaBHeHUI Meron pa3noKeHus Ha MHOXKUTENIU. MeTon BBeAeHHs] HOBOM NepeMeHHON. DYHKIHMOHATIBHO — 2
rpauuecKuii METoI.
OO61me MeTop! pelieHHsl ypaBHEHUH
Tema 13.3 PemieHue HepaBeHCTB ¢ OAHOI Copaep:xanne y4eOHOro MaTepuaia
nepeMeHHOii PaBHOCHIIBHOCTD HepaBeHCTB. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB. 2




Peienue HepaBEHCTB € OJTHON MTEPEMEHHO
Ilpaxmuueckux 3auamuil

10

HTrorosasi kOHTpoJbHaAsI padoTa 3a 2 Kypc

Jnist XapaKTepUCTUKU YPOBHS OCBOCHHS y4eOHOT0 MaTepuaa MCIOIb3yIOTCS CIeayIore 0003HAYSHUS:

1. — o3HAKOMUTENBHBIH (Y3HABaHHE paHee U3yYEHHBIX 00BEKTOB, CBOWCTB);

2. — penpoayKTUBHBIN (BBIMOIHEHNE JIESITENBHOCTH 110 00pa3ily, HHCTPYKIIMU WIIH MO PYKOBOACTBOM)

3. — IPOIYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSITENILHOE BHITIOTHEHHE JCATEILHOCTH, PElIeHIE MPOOIEMHBIX 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
3aHSATHUH, TECTHPOBAHMUS, @ TAKXKE BHITOTHEHUST 00YyYaIOMIMMUCS HHANBUAYAIBHBIX 3aJJaHUH, IPOCKTOB.
Jnst TeKymero KOHTPOJISE M MPOMEXYTOYHOW aTTecTaluu co3fan ¢oHz ouneHouHbx cpenactB (OOC). ®OC BkmouaeT B ceOs KOHTPOIbHO-H3MEPHUTEIBHBIC

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

[Tpu u3ydyenuu Tem Bcero Kypca «MaTeMaTHKay TeKyIIUH KOHTPOJIb BKIFOUAET BXOJHYIO KOHTPOJIBHYIO paboTy 1 12 KOHTPOJIBHBIX PadOT MO TEMaM BXOISIIIM B
Kypc H3ydeHusl anreOphl 1 Hayaa aHajln3a U UTOTOBBIX KOHTPOJIBHBIX padoT 3a 1 1 2 KypChl.

Tarxoke B KOHTpOJIE 332 3HAHUSIMU, YMCHUSIMH 1 HABBIKAMU 00YHYaIONINXCS TPUMEHSIETCS TPOMEXYTOYHBIH KOHTPOJIb:

v’ camocTosTenbHbIe paboThl Ha 15 - 20 MUHYT 110 KaK/I0i TeMe NpeaMeTa JUIsk OCYIIECTBIICHUS TEKYIIEr0 KOHTPOJIS 3HAHUM, YMEHUI U HABBIKOB YYaluXCsl, B
Ka4eCTBE JOMOJIHUTENbHBIX YIPAXKHEHUHN, a TAKXKE C LIEJBI0 CaMOIOIOTOBKH;

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

v TeMaTHYEeCKHEe TECTHI I POBEPKHM YCBOECHMS TEOPETHUYECKUX 3HAHUU 110 TEME, IyTeM IPUMEHEHHs TECTOBBIX 3aJaHWii B Pa3jIMuHbIX (OpMax: 3ajaHus C
TOTOBBIMU OTBETaMHU, 3aJlaHUs CO CBOOOIHBIM KPAaTKUM OTBETOM, 3a/aHMsI Ha IONOJTHEHHE BbICKA3bIBaAHUS.



OcHoOBHbBIE TOKA3aTeJIN OLICHKH pe3dyJjabTaTra

JInyHoCTHBIE

Pe3ysibTaToM () OPMHPOBAHUS JIUYHOCHIHBIX YUEOHBIX YHUGEPCANbHBIX OClCMEUIl CAeIyeT CUUTATH:

v
v
v
v

ITOJIOKUTENBHOE OTHOILIEHHUE K YPOKAM MaTEMaTUKH;

yMeHHEe MPU3HABATH COOCTBEHHBIE OIIMOKY;

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

MeTal’[pe)IMeTHLIe

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

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

KCIIOJIb30BaTh 3HAKOBO-CHMBOJIMUECKUE CPEICTBA, B TOM YHCJIC MOJIECIN U CXEMbI JUIS PEIICHHUS YUeOHBIX 3a/1a4;
OPHEHTHPOBATKLCS HA pa3Ho0Opasue criocoO0B pelieHus 3a1ay;

YUYUTBCA OCHOBAM CMBICJIIOBOT'O YTCHHUA XYJO0XKECTBCHHBIX U MMO3HABATEIIBHBIX TCKCTOB,

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

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

YMETh OCYIIECTBIISITH CHHTE3 KaK COCTABIICHHE IIEJIOr0 M3 YacTei;

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

YMETh YCTaHABJIMBAThH IPUIHHHO-CIICICTBEHHBIC CBSI3H;

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

BIIAJIETH OOIIMM TIPUEMOM PEIIeHHs YIeOHbBIX 3a/1a4;

OCYIIECTRIIATH PACIINPEHHBIIN MOUCK UHPOPMAIINH C UCTIONE30BaHUEM PECYPCOB OHOIMOTEKH;

CO3J1aBaTh U MPeoOPa30BBIBATH MOJICITH M CXEMBI JJIsl pEIICHUS 3a71a4;

YMETbH OCYIIIECTBISATH BRIOOP Hanbomee 3¢ (heKTUBHBIX 00pa30BaTENbHBIX 3aa9 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHI.

OcHOBHBIM KpuTepHeM cOPMHPOBAHHOCTH KOMMYHUKAMUGHBIX YUEOHBIX YHUGEPCAIbHBIX OelCmEUil

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, KOTOPHIM HEOOXOANMO CJIEZOBATH IIPH OOLIEHNUHU C OKPYKaIOIIUMHU;

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

COTpYIHHMYATH C TOBApHUILAMM IIPH BHIIOJIHEHUHU 33JjaHUH B IIape: YCTaHABIMBATH M COONIONATh OYEPENHOCTD IEHCTBUI, CPAaBHUBATh
MOJy4EHHBIE PE3yIbTaThl, BBICIYILIMBATH HAPTHEPA, KOPPEKTHO COOOIIATh TOBAPHILY 00 ommoKax;

3aJaBaTh BOIPOCHI C LEJbIO MOMYYeHHUs HY>)KHOH MH(pOpMaInu;

OpraHM30BbIBATH B3aMMOIPOBEPKY BBHIOIHEHHOH paboThI;

BBICKa3bIBaTh CBOE MHEHHE NTPU OOCYKICHUH 3a1aHHSL.




Kputepusimu c)opMHUPOBAHHOCTH Y YUAIETOCS pecyiayuu CBOei 1esiTeTbHOCTH MOKeT CTaTh CIIOCOOHOCTb:

OTCIICKUBATH LIENb y4eOHOH IeSITENbHOCTH 1 BHEYYEOHOM (IPOEKTHAS IEITEINbHOCTD);

IUTaHUPOBATh, KOHTPOJIMPOBATH U BBHITIOJIHSATH ISHCTBHUE MO 3aJJaAHHOMY 00pasily, IpaBUIly, C UCIIONB30BaHHEM HOPM

BBIOMPATH CPEACTBA JUTS OPTaHU3AIMH CBOETO MTOBECHHUS;

aJIeKBaTHO BOCTIPUHMMATh YKa3aHHsI HA OIIMOKY M UCTIPABIIATh HallICHHBIE OIHOKH.

OlLICHUBATH COOCTBEHHBIE YCIIEXH B BEIYMCIUTEIBHON NS TENFHOCTH;

IUTAHUPOBATS AT 10 YCTPAHEHHIO MTPOOEITOB.

B pesyabTare m3yueHusi TeM Kypca o0y4alomiuecsi JOUKHBI MCMOJB30BATh MPHOOpPeTeHHbIE 3HAHUS M YMEHHSl B NMPAKTHYECKOI
JesiITeJILHOCTH U NMOBCEIHEBHOI )KN3HU
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v/ IS IPaKTUYECKHUX PACYETOB 110 (POpMyJiaM, BKItoUast popMyYJIb, COEPIKAIIME CTENEHHU, PAJIUKAIIbI, TPUIOHOMETPHUYECKHE (DYHKIIUH,
WCIIONB3YSI TPH HEOOXOIMMOCTH CIIPAaBOYHBIE MaTEPHAIIBI U IPOCTEHINNE BEIUNCITUTEHHBIE YCTPOICTBRA.

v/ s ONUCAHKsI C TIOMOMIBIO (DYHKIIMH Pa3MyuHbIX 3aBUCHMOCTEH, TIPEACTABIEHUS UX IPaPUIECKH, MHTEPIIPETAUH TPa(QHUKOB.

v\ s peleHHs NPUKIAAHBIX 3aJa4, B TOM YHCIE COIMAIBHO-DKOHOMHYECKHX M (DU3MYECKMX, HA HAaHOOJbIIME U HAUMEHBIIHE
3HAYEHHUS, HA HAXOXICHUE CKOPOCTU U YCKOPEHUS.

v’ JUIS peleHust IPUKIAaIHBIX 3a/1a4, CBSI3aHHBIX C TIOHATHEM OINPEIEIEHHOr0 HHTErpaja.

v’ JUISl BBIYUCIICHUS] 00BEMOB M IUIOIIA/ICH TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MPHU PEIICHUH MPAKTHIECKUX 3a/1a4, UCIIOIb3Ys ITPH
HEOOXOANMOCTH CITPABOYHUKH M BEIYHCIHTENBHBIE YCTPOUCTBA;

v s MccnenoBanus (MOIETUPOBAHHMS ) HECIIOKHBIX PAKTHYECKMX CHTYAI[Mi Ha OCHOBE U3YYEHHBIX ()OPMYII U CBOMCTB (pUTYD;

v/ JUIS aHauM3a peabHBIX YMCIIOBBIX JaHHBIX, PEACTABICHHBIX B BUJIE AUarpaMM, rpaduKoB; aHaam3a HHGOPMAIUH CTATHCTHIECKOTO
Xapakrepa.

v/ JUISl TOCTPOEHHUS M MCCIIEIOBAHMS POCTENINMX MAaTEMATHYECKHX MOJIEIIEH.

IIpeameTHbIe

PasButHe nmoHsaTHA
0 4HucJe

B pe3yabTare n3ydyeHusi TeMbl 00y4yaronuecs J10JKHbI YMETh:

v BBIIIOJIHATH apI/Iq)MeTI/I‘IeCKI/Ie JICUCTBHS HAJ qurcjiaMi, co4ye€Tasd YCTHBIC U TMCbMCHHBIC ITIPUEMBI;

v HaXOIHUThb HpI/I6J'II/I)I(eHHLIC 3HAYCHU BEJIMYMH U ITOTPENTHOCTU BBIYHCIICHUM (3.6COJ'IIOTH8.${ n OTHOCI/ITCJ'IBHaSI),
v CpaBHUBATh YU CJIOBBIC BBIPAYKCHUS

v IOJIb30BaThCS OLICHKOM 1 HpHKHHKOﬁ IIpU MPAKTUYCCKUX pACUCTAX.

Tpuronomerpudeckue
pynxuun

B pe3yabTaTre n3ydyeHusi TeMbl 00y4yaronuecst J10JKHbI 3HATH:

v OpeAcCiICHUA paaraHa, CHHYCa, KOCUHYCA U yIJjia O, KaK OpANHATBI 1 aGCL[I/ICCLI TOukH P GHHHHHHOﬁ OKPY?KHOCTHU COOTBCTCTBCHHO,
4 IIOHATHA (bYHKI_II/Iﬁ CHHYCa, KOCUHYCA, TAHI'CHCA, KOTAHT'CHCA,
4 OonpeaciiCHue HepHO,Z[H‘leCKOﬁ (bYHKL[I/II/I, HAMMCHBUICTO IIOJIOXKXUTCIBHOI'O IIepuoa iid (bYHKI_II/Iﬁ CHUHYC, KOCHUHYC, TaHI'CHC,

KOTaHI'CHC.




B pe3yiabTare u3yueHusi TeMbl 00y4aomuecs J0/LKHbI YMEThb:

v OIpeeNsTh 3HaueHne (YHKLIWH 110 3HAYSHUIO apryMeHTa MPU Pa3IHyHbIX Croco0ax 3a1anus GyHKIUH;
v ctpouth rpaduku GYHKIMH y = c0S X, Y = SiN X, y = tg X (110 Toukam); mo rpaduKy Ha3bBaTh MIPOMEKYTKH BO3pacTaHus (yObIBaHMU),
MIPOMEKYTKH MOCTOSIHHBIX 3HAKOB, HAHOOJbIIIee U HAUMEHBIIIee 3HAaYeHHs QYHKIIMH Y = COS X, Y = SiN X;
v HAXOIUTHh OONACTH OmpeneliecHusl W 3HauYeHWH (YHKUUH, HAXOOUTh TOYKH TepecedeHUs] rpaduka QyHKIUH C OCSIMU KOOpJHMHAT,
OIPEIeNsITh, KAKUE U3 JaHHBIX (PYHKIMH YeTHbIE, KaKUe HEUCTHBIC;
v MPUMEHSTh  CBOMCTBAa  TEPUOJUYHOCTH  TPUTOHOMETPUYECKUMX  (QYHKUWH IS OCTPOECHUS TPa(UKOB;
v crpouth rpaduku pyHknui y = mf(X), y = f(kx), rapmonndeckux koneOaHuii;
v OIUCHIBATH N0 TpauKy ¥ B MPOCTEHINHX CiIydasx Mo GopMyse MOBeACHUE U CBOWCcTBA (PyHKIMIA, HAXOMUTH 1O rpaduky GyHKINN
HauOOJbIINE U HANMEHBIINE 3HAUCHHUS;
v pemarh ypaBHEHUs!, TPOCTEHIIIE CHCTEMbl YPaBHEHHMH, MCIIONb3Ysl CBOMCTBA (DYHKIMH U X TpadUKOB.
Tpuronomerpnueckne B pe3yabTare udyueHusi TeMbl 00ydaromuecs J0JMKHBI 3HATD:
yYpaBHeHUs!
v olpeneNneHns apkKKOCHHYyca, apKCUHYyca, apKTaHreHca, apKKOTaHTeHCa YHCTIa;
v (hopMyITBI pelIeHuii MPOCTENRIINX TPUTOHOMETPUUECKUX YpaBHEHHH cO0S X = a, SinN X = a, tg x = a, Clg X = a, COOTHOIIEHHUS
apKKOCHHYCa, apKCHHYCAa, apKTAaHTeHCa, aPKKOTAHTEHCa.
B pe3yabTare H3ydyeHus TeMbl 00y4yaronuecst J10JKHbI YMETh:
v pemars MpOCTEHIINE TPUTOHOMETPUUECKHE YPABHEHUS, NX CHUCTEMBI, 4 TAK)KE HEKOTOPBIC BBl TPUTOHOMETPUUECKUX YPaBHEHUHI
(KkBagpaTHBIC OTHOCHTEIBHO OJHOM M3 TPUTOHOMETPHYECKUX (PYHKUHUI, OXHOPOIHBIC YPaBHEHHUS MEPBOIl U BTOPOW CTEMEHH OTHOCHTEIBHO
€OS X H SiN X);
v pemaTs IpoCTEeNIe TPUTOHOMETPHUECKIE HEPABECHCTBA;
v HCIOJIB30BaTh IJIs1 IPUOIMKEHHOTO PEIIEHHs] ypaBHEHUH U HEPaBEHCTB Ipad)nIecKUil METOx;
v n300pakaTh Ha KOOPIAMHATHOH IJIOCKOCTH MHOYKECTBA PEIICHUH MPOCTEHINX YPaBHEHUH U UX CHCTEM.
IIpeoOpa3zoBanue B pe3yiabTare u3yueHusi TeMbl 00y4aroumuecsi J10JKHbI 3HATh:
TPUTOHOMETPHYECKUX
BBIPAKEHH it v (opMyIIBL, CBSI3BIBAIOLINE TPUTOHOMETPUYECKUE (PYHKIIMK OJHOTO U TOTO e apTyMEHTa:
simx 1

tg x = tgre 25 g e — 1+ (ctgx)? =
9*=osx 9T Gimx’ tlgx " (cos]ix)?’ Flctgx ~ (sinlx)]®’

(sinx)® + (cosx)* = 1.

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

sin2x = 2sinx— c.c:sxi;;cns 2x = (cosx)? - (sinx)*; tg 2x = W

1+cos2x

—Cco52x
2 ;

S(cosx)® = (sinx)? = 1 2




v (hOpMYITBI CITOKEHHSI apTyMEHTOB.

v ¢dbopmynel ais mpeoOpa3oBaHUS CyMM TPUTOHOMETPHUYECKHX (DYHKIMH B MPOW3BEACHUS, IPOM3BEICHUN
TPUTOHOMETPHYECKUX (PYHKIMN B CYMMBI.
v

B PeE3YyJAbTATE U3YUCHUS TEMbI Oﬁy‘lalOIIII/IeCﬂ AOJIZKHbI YMETD:

v MPOBOANTH TI0 U3BECTHBIM (hOpMyJIaM M IpaBUiIaM MpeoOpa3oBaHusi OYKBEHHBIX BBIPAKECHHUH, BKIIOUAIOMINX TPUTOHOMETPHUYECKUE
(hyHKITHY;
v BBIYUCIISITh 3HAUEHHS OYKBEHHBIX BBIPa)KEHHI, OCYILIECTBIISS HEOOX OJTMMBIE MTOJICTAHOBKH U MPE0Opa3OBaHMSL;
v WCTOJIB30BATh  Pa3IMYHbIE TPUTOHOMETpUYeckne (GOpMyIbl  JUisl  PElIeHHs] TPUTOHOMETPHUYECKHX YPABHEHH.
BBenenue B B pe3yabTare udyueHusi TeMbl 00ydaromuecs J0JMKHBI 3HATD:
CTepPeoMeTPHUIO
4 OCHOBHBIC ITOHATHA U aKCHUOMbBI CTCPCOMETPUH, CIICACTBUA U3 AKCUOM.
B pe3yabTare udyueHusi TeMbl 00y4aronuecs T0J1KHbBI YMeTh:
4 HCIIOJIb30BaTh aKCHMOMBI CTCPECOMETPUU MU UX CICACTBHA IPU PCHICHWMN CTAaHAAPTHBIX 3aJad JIOTMYECKOI'O XapakTepa, H306pa)I(aTB
TOYKH, IMPAMBIC U IJIOCKOCTH Ha IMTPOCKIIMOHHOM YE€PTEKE IMPU pa3JIMYHOM UX B3AaUMHOM PACIIOJIOXKCHUN B IIPOCTPAHCTBE.
IlapanienbHOCTD B pe3yabTare H3ydyeHus TeMbl 00y4yaronuecst J0JKHbI 3HATh:
NPSAMBIX U IIOCKOCTEl B . . 5
npocrpancTBe v OMpEeNeHH NaPaUIENbHBIX MPAMBIX B POCTPAHCTBE, NAPAUIENBHEIX MIOCKOCTEH, NPAMOH, MapasIelbHOM MI0CKOCTH;
v [IPU3HAKU [APAJUIENbHOCTH NPSIMBIX M IIIOCKOCTEHN, MPSIMOM U TJIOCKOCTH.
B pe3yabTare H3ydyeHusi TeMbl 00y4yaronuecs J10JKHbI YMETh:
v OIMCHIBATh B3aMMHOE PACIIOJIOKEHHE HPAMBIX M IUIOCKOCTEHl B IPOCTPAHCTBE, APTyMEHTHPOBATb CBOM CYXACHHS 00 3TOM
PacIooXeHuy;
v pelaTh HecJIOXKHbIE 3a7a4ll Ha JOKAa3aTEIbCTBO M BBIYHUCIEHUS C MCIIOIb30BAHUEM H3YYCHHBIX CBOMCTB, ONPEAEIECHUH, IPU3HAKOB
MIepIeH IUKYIISIPHOCTH;
v HCIOJIB30BaTh MIPU PEIICHUH CTEPEOMETPUUECKUX 3a]ay INIaHUMETpUUYecKrue (GaKThl U METOJBL;
v MIPOBOAMTH J0KA3aTEIbHbIC PACCY)KICHHUS B XOJI€ PEIICHHSI 3a1a4.
B pe3yabTare n3ydyeHusi TeMbl 00y4yaronuecst J10JKHbI 3HATH:
IlepneHAUKYJIAPHOCTD

NPSAMBIX U IJIOCKOCTEH B
MPOCTPAaHCTBE

v OIIpEeICHNs] TEPIEeHANKYJISPHBIX TNPSAMBIX, IUIOCKOCTEH, NPSAMOHM, TEpHEHIUKYISIPHOH IJIOCKOCTH, HAKJIOHHOH, NpU3HAKU
MepIEeHINKYIIPHOCTH MPSIMON U IJIOCKOCTEN, CBOMCTBA NMEPIEHANKYIAPHOCTH MPSIMON U IJIOCKOCTH;

v TEOpeMy O TpeX MepHeHINKYIIpax;

v CBOMCTBa N300payKeHHUs MPOCTPAHCTBEHHBIX QUTYP.

B pe3yabTare u3yueHusi TeMbl 00y4aromuecsi 10JKHbI YMeEThb:

4 OMMUCBIBATH B3aMMHOC PACIOJIOXCHUC IIPSAMBIX H IUIOCKOCTEH B MNpOCTPAaHCTBC, APryMCHTHUPOBATL CBOU CYXKIACHUA 00 »TOM
PACIIOJIOKCHN U,




AHAJTM3UPOBATH B MPOCTEHINNX CITyYasXx B3aHMHOE PACOIOKEHHE 00hEKTOB B MPOCTPAHCTBE;

penaTh MIaHUMETPUICCKUE U TPOCTEHIIIHE CTEPEOMETPHUYCSCKUE 3a1a4K Ha HAXOXKCHHE FTEOMETPUYCCKUX BETHYUH (IJIMH, YTJIOB);
HCTIONB30BaTh MPU PEIICHUH CTEPEOMETPUUYCCKUX 3a/1au TNIAHUMETPHUECKHe (DaKThl M METO/IbI;

MPOBONTE J0KAa3aTENbHbIC PACCY)KICHUS B XO/I€ PEIICHHS 3a7a4;

CTPOHTH CEUCHHUS TETpad/ipa U Mapaieienunesa;

pacrodHaBaTb Ha YCPTCIKAX KU MOIACIAX IPOCTPAHCTBCHHBIC q)OpMI)I; COOTHOCUTb TPECXMCPHBIC O6TJCKTI)I C HX OIIMCaHHAIMH,
M300paKCHUSIMU.

AN NI N NN

IpousBoanas B pe3yabTaTte n3ydyeHusi TeMbl 00y4alonuecst J10/KHBI 3HATH:
v olpe/ieTIeHUs] TIpe/ieNa MoCie0BaTeNbHOCTH, IPUPAIIeHHs apryMeHTa, pupalleHus (yHKIUU, TPOU3BOAHON, TOYKH SKCTpEMyMa
(MakcuMa, MUHIMYMa) (YHKIIMHU, CTAIITHOHAPHOW TOYKH, KPUTHYECKOU TOUYKH (DYHKIIHU;
v reoMeTpudeckuii M pU3NIECKUil CMBICI ITPOM3BOIHONM;
v (hopMyIBl U TIpaBMIIA IS OTHICKAHUS TTPOU3BOIHEIX;
4 AJIrOpUTMBbl  [JIsI  MCCIICAOBAaHUSA Q)YHKHI/H‘/'I Ha MOHOTOHHOCTbB U OKCTPEMYMEIL, HauOOJIBIIEr0 U HAWMEHBIIEr0 3HAYECHUS
HENpPEepbIBHON (PYHKIINU Ha TPOMEKYTKE.
B pe3yabTaTte n3ydyeHusi TeMbl 00y4alonuecs 10KHBI YMETh:
v BBIYUCIISATH TPOM3BOJIHEIC DIIEMEHTAPHBIX (DYHKIIHH, HCIOIB3YsI CIPABOYHBIC MAaTEPHAIIBL;
v HCCIIEIOBATh B MPOCTEHINHMX CIydasx (YHKIUM HA MOHOTOHHOCTb, HaXOJUTh HAaWOONBIIME W HAWMEHbINWE 3HAa4YeHWs (yHKIUH,
CTPOUTH Tpa)K¥ MHOTOWIEHOB U MPOCTEHIIINX PAaIlMOHAIBHBIX (PYHKIMI C MCIIOIH30BAHUEM arrapaTa MaTeMaTHYECKOT0 aHAIIN3A.
IlepBooGpa3nasn B pesyabTare H3ydyeHus TeMbl 00y4yaronuecs J0JKHbI 3HATh:
HHTerpa
v olpeneneHre nepBooOpa3Hoil, HEOMIPENEIeHHOTO HHTErpaia, OMpPeIeIeHHOTO HHTErpania;
v (hopMyIBI ¥ TIpaBUIIA TSI OTBICKAHUS TIEPBOOOPA3HOI;
v (hopMyIIBI ¥ TIpaBUIIA OTHICKAHUS HEOIPEACTICHHOTO HHTErpaa;
v (hopMymy 1T BEIYHCIIEHUS ollpeneneHHoro narerpana (popmymna Hetorona - JleliGamma).
B pe3yabTare u3yueHusi TeMbl 00y4alonuecs J0JMKHBI YMeTh:
v BBIYHCIISATH IIEPBO0OOPA3HBIC dIIEMEHTAPHBIX (PYHKIH, NCIIONB3YS CIIPABOYHBIE MATEPUAIIBL;
v BBIYHCIISTH B MPOCTEHINNX CITyYasx TUIOMAIN C UCTIONH30BAHUEM TIEPBOOOPA3HOM.
BekTopsl B pe3yabTare n3yueHusi TeMbl 00y4aromuecs J0MKHBI 3HATh:
NMPOCTPAHCTBE
v IpaBmMIIa N300paKEHH BEKTOPOB Ha TUIOCKOCTH;
v OCHOBHBIC CBOWCTBA BEKTOPHBIX BEJINYHH,
v B Y€M COCTOHT IPABHIIO MMApaIIeNIOrpaMMa, IPAaBUIIO0 MHOTOYTOJIbHIKA, MPABUIIO MapaiiesenuIesa;
v olpeneneHre KOIUTMHEAPHBIX U KOMILIAHAPHBIX BEKTOPOB.

B pe3yabTare n3yueHusi TeMbl 00y4aomuecsi J10JKHbI YMeEThb:

4 packiiablBaTh BEKTOP IO ABYM HCKOJUIMHCAPHBIM BEKTOpPAM, 110 TPEM HCKOMIIJIAHAPHBIM BCKTOPAM;
4 peliaTh rCOMCTPUYCCKUC 3a/Ja4l, OIMUPAsICh HAa U3YUCHHBLIC [TpaBUJid, IPUMCHA aJIT e6panqecxm71 arrapar,




v HCIOJIB30BAaTh IIPH PCHICHUU CTCPCOMETPUICCKUX 3aaau MIIAaHUMETPUYCCKUEC (baKTI)I 1 METOIBI,
v MOPOBOAUTH A0KA3aTCIbHLIC PACCYKACHUA B X0AC PCHICHUA 3a1a4.

Mertoax koopauHaT B | B pe3yabrare nzyuyeHusi TeMbl 00y4alonuecs 10/GKHBI 3HATH:
NMPOCTPAHCTBE
v KaK OIPEICIIIOTCS KOOPAUHATHI BEKTOPA;
v JIEWCTBUS HaJl BEKTOpaMH B KOOpIMHATAX;
v KaK ONpe/eNnsiercs CKasIpHOe MTPOU3BEICHHE;
v CBOMCTBA CKaJISIPHOTO ITPOM3BEIICHHUS;
v ypaBHeHHE cPephl U IIOCKOCTH
v (hopMyTy HaXOXKJICHUS KOOPIUHAT CEPEIUHBI OTPE3KA;
4 q)OpMyJIy BBIYUCIICHUA PACCTOAHUA MEKAY ABYMS TOUKaAMHU B IPOCTPAHCTBE C IMTOMOIIBIO KOOPJAUHAT.
B pe3yJabTare H3yuyeHusi TEMbI 00y4arONIHECs JOJKHbBI yMETh:
v BBIYUCIIATE KOOPAUHATHI BEKTOPA B IIPOCTPAHCTBE;
v BBIYHCIIATH CKAJIIPHOE IIPOU3BEIECHNAE B KOOpANHATAX;
v BBIYUCIIATE pAaCCTOAHUE MEXAY ABYMS TOYKaAMU B IIPOCTPAHCTBE,
v 3aIUChIBAThH YpaBHEHUE CHEPhI U TUIOCKOCTH;
v MPUMEHSITH TIPU PEIICHUN CTEPEOMETPUIECKIX KOOPIMHATHO-BEKTOPHBIM METOJ JIJIsl BRIYMCIICHHS OTHOIICHHUH, PACCTOSTHUHN H YTJIOB;
v HCTIOJIb30BATh MPU PEIICHHH CTEPEOMETPUIECKUX 3a]1ad INIAHUMETPHUYECKHE (PaKThl H METOJIBL;
v MIPOBOJIMTH JIOKA3aTEIbHbIC PACCY)KJCHUS B XOJIC PEIICHHS 3a]1a4.
CreneHu U KOpHH B pe3yabTare n3ydyeHusi TeMbl 00yuaroniuecs 10JKHbI 3HATH:
v HOBBIC TEPMHUHBI MaTEMAaTHYeCKOTO S3bIKA: CTEMEeHb C pAIMOHAIBHBIM IIOKa3aTeleM, CTelmeHHas (GYHKIHS, WppaldoHAIbHOE
BBIpAKCHHE;
v CBOICTBA cTereHHOU (DyHKINH, ee rpaduk, hopmyny st quddepeHITnpoBaHusL.
B pe3yabTaTre n3yueHusi TeMbl 00yUYaroniuecs J0JKHbI YMETh:
v MPUMEHSITH ONPEACICHUS KOPHS U apU(METHUECKOr0 KOPHS N-0Oi CTEMEH! U3 YHCNA a JUIs POCTSHIINX BBIYUCIICHUH;
v MPEACTABNIATh apU(PMETUUCCKUI KOPEHb N-OM CTEMCHH M3 YKCIIA a B BUJIC CTEIICHU C PAI[OHATIBHBIM  TIOKa3aTeleM, CTEeHH ¢
JOPOOHBIM  MOKazaTelneM B BHJE apu()METHYECKOro KOPHS M3 YHCIa,
v MPOBOJIUTH TI0 U3BECTHBIM (OPMYJIaM U MpaBHIaM MPeoOpa3oBaHmsl OYKBEHHBIX BBIPAKCHHM, BKIFOUAIOIINX CTCIICHHU, PaJUKaJIb;
v BBIUMCIIATH 3HAYCHUS YUCIIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISS HEOOX OIMBbIE MOJICTAHOBKH U MPe0Opa3OBaHMUS;
v pemaTh MPOCTEHINEe HPPAIIMOHATIBHBIC YPABHEHMUSL.
v CTPOUTH rpaUKH CTEICHHBIX ()YHKIIHI;
v MPUMEHSITH TIPOU3BOIHYIO CTEIMEHHON (PYHKIIMH K UCCIIEAOBAHUIO (DYHKIIHI;
v MIPUMEHATh  MEPBOOOPA3HYIO CTEMEHHOW (PYHKIWKA K BBIYMCICHHUIO ONPEACIIEHHBIX UHTETPAJIOB U TUIOMIAJEH COOTBETCTBYIOIIMX
¢buryp.
I[oxa3aTenbHan u | B pe3yabTare n3yyeHusi TeMbl 00y4aIONHECs JOKHBI 3HATH:

Jorapudmudeckas




(yHkIMu v HOBBIE TEPMHHBI MaTEMaTHUYECKOTO sI3bIKa: TOKazaTenbHast (DyHKLMS, MOKa3aTelbHOE YypaBHEHHE, MOKa3aTelNbHOE HEpaBEHCTBO,
norapudM 4YHcna, OCHOBaHWE yorapudma, iorapudpmuyuecKas ¢byHKIUS, norapuMUYecKoe  ypaBHEHHE, norapudmMuyeckoe
HEpaBEHCTBO, DKCIIOHEHTA, JIorapudMuuecKkas KpuBasi;
v OCHOBHBIE CBOICTBa U rpad)uKy JIOTapUPMHUECKON U TIOKa3aTEeNbHON (PyHKIINIA;
v dbopmynel, CBSi3aHHBIE C TOHATHEM Jorapupma, c¢ auddepeHIHpoBaHHEM
MOKa3aTelbHON 1 JIorapuMUIecKon (HYHKIUH.
B pe3yabTare udyuenusi TeMbl 00ydaromuecs J0JMKHbBI yMeTh:
v CTpouTh TrpadUKd TIOKa3aTeNbHOH © Jorapugmuyeckoii (QyHKIMHA CIAHHBIM OCHOBAHUE;
v OIUCHIBATh MO TpaduKy ¥ B MPOCTEUINMX CIydasx Mo ¢GopMyie MOBEACHHUE W CBOMCTBA IMOKAa3aTENbHOW M JOrapuMUYecKon
bynkunit;
v BBITIOJTHATE MPeoOpa3oBaHMsl TPOCTEHIIMX BBIPAKEHUH, BKIIOUYAIOMIMX apH(QMETHUECKHE Olepalud, a TaKKe Olepaluio
norapuMUpPOBAHUS;
pemarhb mokas3artelbHbIe, JorapuQMUIEeCKIe YpaBHEHNS M HEpaBEHCTBA, POCTEHIIINE CUCTEMbI YPaBHEHUH, HECTIOXKHBIE YPaBHEHUS H
HEPaBEHCTBA, CBOJUMBIE K HIM.
v pemaTh ypaBHEHHs1, IPOCTEHIIINE CUCTEMBbl YPaBHEHHI, UCIIONB3YsI CBOMCTBA (DYHKIMH U UX TpadHKOB;
v NPUMEHATh  IPOM3BOAHBIC  IIOKA3aTCAbHOM, Jiorapumuueckod  (QYHKIMHA K HCCIACIOBAHUIO (PYHKIIHMT;
v PUMEHSTH IEPBOOOPA3HBIE K BEIYMCICHHIO ONPEICJICHHBIX HHTEPAJIOB 1 IUIONIA I COOTBETCTBYIONHX (QUTYP.
MHororpanHuKH B pesyabTare H3ydyeHusi TeMbl 00y4yaronuecst J0JKHbI 3HATh:

oIpeneNneHus IBYTPaHHOrO yIila, MHOTOTPaHHUK;
OIIpeNeNeHns U CBOWCTBA TIPU3MEI;

olIpenieNeHre U CBONCTBA ITHPaMHU/IBL,

OIPEEIICHNE U CBOMCTBA YCEUEHHOW MUPAMUIBL;
(hopMyIIBI U1 HAXOXKIEHHS] 00FbEMOB MHOTOTPAHHHKOB.
B pe3yabTare u3yueHusi TeMbl 00y4alonuecs J0JMKHBI YMeTh:

SNANENENEN

v pacrmo3HaBaTh Ha 4YepTeKaX W MOJCNIAX MPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCHUTH TPEXMEPHBIC OOBEKTHI C HMX OMHCAHHIMH,
HM300pakeHUSIMU;

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

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

v pemarh MIaHUMETPUYECKUE U MPOCTEHIIINE CTEPEOMETPUYECKHE 3a/1a4i HAa HAXOXKJICHUE TE€OMETPUYCCKUX BEIWYHMH (IUTUH, YIJIOB,
IIomanei, 00beMoB);

v pemarhb MpOCTEHIIINEe CTepeOMETPUYESCKUE 3aJaud Ha BBIUHCIICHUE 5 IIOKa3aTEILCTBO C MPUMEHEHUEM CBOWCTB
MHOTOTPaHHUKOB;

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

4 WCIIONB30BaTh MPH PEIICHUHN CTEPEOMETPHUIECKUX 3a/1a4 MNITAHUMETPHUECKUE (PAKThI U METO/IBI,

4 MIPOBOJIUTH JIOKA3aTEIbHBIE PACCYXK/ICHHS B XOJI€ PEIICHHS 3a]1aY.

B pe3yjabTarte H3Y4YC€HUA TEMbI oﬁyqamumecn JOJIXKHBbI HCIOJIB30BaTh HpHOﬁpeTeHHLle 3HAHUA M YMEHHUSA B HpaKTH‘leCKOﬁ




JeITeJIbHOCTH 1 OBCEIHEBHOM KM3HHU JIJIS:

v HCcIen0BaHus (MOASTUPOBAHNSI) HECIOKHBIX IPAKTHUECKUX CUTYAIM HA OCHOBE U3yYEHHBIX (OPMYJ U CBOHCTB (PUTYp;
v BBIYUCIICHUS 00BbEMOB U TUIOMIAJeld MOBEPXHOCTEH MPOCTPAHCTBEHHBIX Tel MPH PENICHHHM MPaKTUYECKHX 3ajad, UCIONb3ys MpH
HEOOXOJMMOCTH CIPABOYHUKH U BEIYUCIUTENBHBIE YCTPONUCTBA.

Tena Bpamenus

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

v OIIpENIENICHUS U CBOWCTBA TeJ BPAIICHUS LIMJIMH/PA, KOHYca, cephl U mapa;
v (hopMyJIBI ST HAXOXKICHHSI TUIOMIAAeH TTOBEPXHOCTH IIMIIMHPA, KOHYCA U 111apa;
v (hopMyJIBI [T HAXOXKICHHSI 00EMOB,

B PeE3yJIbTATE H3YUCHUHA TEMbI Oﬁy‘{alOIIlI/IeCﬂ AOJIZKHBI YMETD:

4 paciio3HaBaTb Ha YCPTCKAX MU MOIACIAX IPOCTPAHCTBCHHBIC (1)0pr1; COOTHOCHUTHb TPEXMEPHBIC O0BEKTBI C HX OIIMCaHUsAIMU,
M300paKEHUSMY;
v AHAJM3UPOBATH B MPOCTEHININX CITyYasX B3aUMHOE PACIONIOKEeHHE 00BEKTOB B POCTPAHCTBE;
v n300pa)kaTb OCHOBHBIE KPYTJIbIE T€JIa; BHIIONHATh YEPTEXKHU 10 YCIOBUSIM 3a/1a4;
v pelaTh JIaHUMETPUUYECKUE U IPOCTEHIINE CTEPEOMETPUUECKIE 3aJaul Ha HAXOXKICHUE TeOMETPUUECKUX BEIUYMH (AIMH, YIJIOB,
IIoMmaaeH, 00bEMOB);
v pemaTh MpOoCTEHINe CTepEeOMETPUUECKHUE 3a/laul Ha BBIUUCICHUE U J0Ka3aTelIbCTBO C IIPUMEHEHHEM CBOICTB Tel BpAIlECHUS;
v CTPOUTH IIpOCTeiiiue cedeHus Ky0a, IpU3MBbl, TUPaMHUIIbL;
v HCIOJIB30BATh IIPU PEIICHUH CTEPEOMETPUUECKUX 3a7ad IJIAHUMETPUUecKre (PaKThl 1 METOABI;
v IIPOBOAMTH JOKA3aTEIbHbIC PACCY)KICHUS B XOJI€ PEIICHHS 3a1a4.
DJIeMeHThI B pe3yabTare H3ydyeHusi TeMbl 00y4yaronuecst J10JKHbI YMETh:
KOMOMHATOPHKH,
MATeMaTHYeCKoi v pemaTh npocreinre KOMOMHATOPHBIE 3aJa4i METOJOM Iiepedopa, a TAKXKe C HCIIOIb30BAHUEM U3BECTHBIX (POpMYIT;
v BBIUUCIIATH B IPOCTEHIINX CIy4asx BEPOSITHOCTU COOBITHH Ha OCHOBE MOACYETA YUCIIA HCXOI0B.
CTATHCTUKM M TeOpHHU
BepPOsITHOCTE
YpaBHeHust u | B pesyjbTare udyuyeHust TeMbl 00y4aromuecs J0MKHbI yMeTh:
HEpPaBeHCTBAa
v pemaTh palMoHaJbHbIC, IOKa3aTebHbIE U JOrapuMUUECKWe ypaBHEHUS W HEPABEHCTBA, MPOCTEHIINE HpPpalUOHAJBHBIE H
TPUTOHOMETPUUYECKHE YPABHEHUS], UX CHCTEMBI;
v COCTaBIISITh YPABHEHUS M HEPABEHCTBA 110 YCIIOBUIO 3aJ1a4H;
v HCIOJIB30BaTh 1151 IPUOIMKEHHOT O PelIeHHs] ypaBHEHUH U HEPaBEHCTB rpad)nuecKUil METO;

4 I/I306pa)KaTB Ha KOOp}.IHHaTHOﬁ IIJIOCKOCTH MHOXKECTBa peH_ICHI/Iﬁ HpOCTeﬁH.IHX ypaBHCHI/Iﬁ n UX CUCTEM.




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

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

- IOCaI0YHBIC MECTA 110 KOJTMYECTBY 00yYarOUINXCS;

- paboyee MecTO MPENnoAaBaTes;

- y4eOHUKH 110 KOIUYECTBY 00YUarOIIIXCS;

- Ta6J'II/IHBI " CIIPpaBOYHBIC MaTCpHAJIbI

PEKOMEHAYEMAA JINTEPATYPA
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IIpumepHBIii IepedyeHb BONMPOCOB M0 Y4eOHOM AN CHUIINHE,
NpoBepsieMble 3aJaHNSIMH B paMKaXxX NPOMeKYTOYHOH aTrecTaluu
(mMcbMEeHHOM PK3aMeHAUMOHHOI PadoThI)

Crenenu 1 KOpHHU.

Jlorapugwm umcna.

JlorapupMuyeckne ToXIECTBA.

@DopMyJIbl TPUTOHOMETPHH.

CuHyc, KOCHHYC, TAHT€HC, KOTAaHT€HC ITPOM3BOJIBHOTO yTIa.
[IpeoOpa3zoBaHue TPUTOHOMETPUIESCKUX BBIPAKECHHIA.
[Ipeobpa3zoBaHue BBIpaKEHUH, COEPIKALIUX CTEIEHN U KOPHH.
[IpeobpazoBanue lorapuhMUUECKAX BHIPAKECHHIA.

DyHKIIMs, CBOWCTBA (DYHKIIHUH.

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. Jlorapudmuyeckas GpyHKIus, e€ rpadiK 1 CBOUCTBA.

16. IlokazarenbHbie ypaBHEHHS M 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 IIOCKOCTEH B TIPOCTPAHCTBE.
22. MHOrorpaHHUKHU: IPU3Ma, TapajulelIenuIe], MTMpaMHua.

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 rpaduvecKoe MPEACTABICHUE TaHHBIX.

28. BeposATHOCTH COOBITHIA.

29. IlepecTaHOBKH, pPa3MEIICHHS, COUCTAHHMS.

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

HBOoNoO~WNE
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