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Pabouas nporpamma paspaborana ¢ yuerom tpedoBanuii ®I'OC cpennero obiero oo0pa3oBaHus,
®I'OC cpemnero mnpodeccuoHanbHOr0 oOpa3zoBanuss 1o mpodeccun: 08.01.25 «Mactep OTICIOYHBIX
CTPOUTEIBHBIX M JCKOPATHBHBIX pabOT» ¥ MPUMEPHOH MpOrpaMMol JUIs pealu3allii  OCHOBHOMN
npodeccuoHanpHOi  oOpa3oBaTenbHOM nporpaMMbel CIIO Ha 06a3e OCHOBHOrO 00IIero oOpa3oBaHHs C
MOTyYCHUEM CPETHEr0 001Iero oopa3oBaHusL.

Opranusanus — pazpadboruuk: ['ocynapcTBeHHOE O010KEeTHOE PO eCCHOHAIBHOE 00pa30BaTEIbHOE YUPEKICHUE

Pecnyonuku Xakacus «IIpodeccuonansroe yuruiie Nel8»

PazpaboTunku:
Bboprosikoa B.®. — npenoiaBaTens MaTeMaTUKH



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.

Ionusmue o npedene nocredosamenvrocmu. Cyujecmsosanue npeoeia MOHOMOHHOU

ocpanuyennotl nocredosamenvrocmu. Cymmuposanue nocredosamenvrocmeti. beckoneuno

Yyovisaowasn ceomempuiecKkas npocpeccus u ee cymma.

[IpousBonnas. TloHsTne o MpPOW3BONHON (YHKIUH, €€ TeoMeTpudeckuid M (usmyeckuii cMmbicia. YpaBHEHHE
KacaTelnbHOW K Tpaduky QyHKUuu. [Ipon3BoAHBIE CyMMBI, pa3HOCTH, MPOW3BEACHUS, YacTHbIE. [IponsBonHbIe
OCHOBHBIX dJIeMEHTapHbIX (yHKuui. [IpuMeHeHHe MPOWM3BOMHOW K HMCCIEAOBAHHIO (YHKIUA M MOCTPOCHUIO
rpadukoB. Ilpouzeoonvie 0bpamnol yHkyuu u Komnosuyuu @yrxyuu. IIpuMepbl UCHIONIB30BAHMS TIPOU3BOIHON
JUTA HaXOXKJIEHUS] HAWJTy4IIIero peiieHus B

MPUKIAIHBIX 33/1a4ax. Bropas npon3BoaHas, ee reoMeTprUuecKuid 1 pu3ndeckuii cMbici. HaxoxieHne ckopoctu
IUIsl TIporiecca, 3ajaHHoro ¢opmynoi u rpadukom. [lepBooOpasHas u unHTterpan. [IpuMeHeHne onpeneneHHoro
WHTErpaja Juid HaxXOXAEHUs IJIONaaM KpuBoiMHeitHON Tpaneunu. @opmyna Herotona—IJleii6uuma. [Ipumepsr
MPUMEHEHUS HHTETpaja B GU3UKE U TEOMETPHH.

Ipaxmuueckue 3ansamusi

UwncnoBasi MmMoCienoBaTeNbHOCTb, CIIOCOOBI €€ 3aJaHus, BBIYMCICHWS YIEHOB TocienoBarenbHocTH. [lpemen
MOCTIEIOBATENFHOCTH. bECKOHEYHO yOBIBAIOIIAsl TEOMETPHUIECKAs TPOTPECCHS.

[IponsBonHas: MEXaHUYECKUI U TEOMETPUUECKHI CMBICI POU3BOAHOM.

VYpaBHeHHe KacaTenbHOM B o0meM Buze. [IpaBuna u dopmynbl quddepeHpoBanus, TabIua MpOr3BOIHBIX
aneMeHTapHbIX (yHKIUMA. MccnenoBanue (yHKIMM C MOMOIIBIO MPOU3BOAHON. HaxokaeHue HauOOJbIIEro,
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, HPPANMOHANIBHBIC, I0KA3aTENBHBIE U TPHTOHOMETPUUECKHE
YPaBHEHUS U CHCTEMBI.

PaBHOCHMIBLHOCTD YpaBHEHUM, HEPABEHCTB, CUCTEM.

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

HepaBeHncTBa. PanyoHanbHBIE, HppalMOHANBHBIC, II0OKA3aTENBHBIE W  MpUSOHOMempuiyeckue HEPAaBEHCTBA.
OcHOBHBIE IPUEMBI UX PELICHHUS.

Hcnonp3oBanue cBOWCTB M TpadMKOB (PYHKIIMH MIpHU pEIIeHNH YpaBHEHWU W HepaBEHCTB. MeToa MHTEpBAJIOB.
NzobpakeHne Ha KOOPAMHATHOW TUIOCKOCTH MHOXECTBAa pEIIEHWH YpaBHEHWH W HEpPaBeHCTB 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. PaBHOCHMIIBHOCTE ypaBHeHUU. [IpeoOpasoBanne ypaBHeHUH. OCHOBHBIE TIPUEMBI 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 KO3 duumenToB. Tpeyronsuuk Ilackans. DieMeHTs TEOPUH 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.

OneMeHTBl MaTeMaTH4YecKod craTucTuku.  [IpeactaBneHue paHHBIX (TaONMOBlL, IUarpaMmbl, TpaduUKH),
2eHEPANbHASL  COBOKYNHOCMb, GblOOpKA, cpednee apugmemuueckoe, meduana. Illowsmue o 3adauax
Mamemamuieckol cmamucmuxu. Pewenue npakmuueckux 3a0au ¢ npumenenuem eposimHoCmHbIX Memooo08.



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. Ipuknaaneie 3agaun.

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

Ipsmvle u nrockocmu 6 npOCMpancmee

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 IUIOCKOCTSAMH. llepneHauKyiIspHOCTH IBYX
miockoctelt. ['eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MApaUICNbHBI  MEpeHoc, CUMMETpus
OTHOCHUTENBHO MIOCKOCTH. [lapamiensHoe nmpoektupoBanue. /11owads opmozonanvroii npoekyuu. N3o0paxenue
MPOCTPAHCTBEHHBIX (PUTYp. MHOrOrpaHHHUKH

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

Cummerpuu B KyOe, B MapaJuleNenuiiesie, B mpu3Me u nupamue. CedeHus Kyoa, IpU3Mbl U TUPAMUJIBL.
[Ipencrarienue o MpaBUIbHBIX MHOTOIPAaHHHUKAX (TETpadape, KyOe, OKTadape, J0/IeKadipe U HKOCcadpe).

Tena ¥ MOBEPXHOCTH BPALLECHUS

Hunuaap u koHyC. YcedeHHBI KoHyc. OCHOBaHHE, BBICOTA, OOKOBasi MOBEPXHOCTH, OOpa3yromias, pa3BepTKa.
OceBble ceyeHUs1 U cedeHus, apauienbHblie ocHoBanuio. [lap u cdepa, ux ceuenns. KacarenbHas mIockocTh K
chepe.

N3mepenust B reomerpun

O6veM u ero m3mepenue. WuterpanbHas Qopmyna obbema. Dopmynsl ob0beMa KyOa, MPSIMOYTOJIBHOTO
Mapajuieenuiena, MOpU3Mbl, ImHApa. DopMmynsl ob6beMa NHpaMuIbl W KOHyca. DOpMyINbl  TUIONIAIH
[IOBEPXHOCTEH LMIMHApa U KoHyca. PopMmynsl oObeMa mapa u miomanu cdepsl. KoopauHatsl U BEKTOpHI
IIpsMoyronpHast (ekapToBa) CHCTEMa KOOpPAMHAT B IpocTpaHcTBe. DopMysa pPacCTOSHUS MEXKIY IBYMs
ToukaMu. YpaBHeHHS cdepbl, niockocmu u npsimou. BexTopsl. Momynb BekTopa. PaBEeHCTBO BEKTOPOB.
CrnoxxeHne BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4uCIO. Pa3nojkeHHe BEKTOpa IO HAlPaBJICHUSAM. YTOI MEXIy
nByMsi Bektopamu. IIpoekuus BekTopa Ha ock. KoopaunaTs! Bekropa. CKallsipHO€e IPOU3BEICHIE BEKTOPOB.
Hcnonp3zoBaHue KOOPAUHAT U BEKTOPOB IIPH PEMICHUH MAaTEMAaTUYECKUX U MIPUKIAJHBIX 3a/a4.

Ilpaxmuueckue 3anamus

IIpu3Haky B3aMMHOIO PACIIONIOKEHUS NPAMBIX. YTOI MEKIY NpsIMBIMU. B3auMHOE pacnonokeHHue MpsMbIX U
miockocTed. IlepneHauKyniap U HaKIOHHAs K IJIOCKOCTH. YTOJd MEXAY NPAMOM MU IUIOCKOCTBIO. TeopeMsbl O
B3aMMHOM DACIOJOXKEHUU MPsAMOM U IiockocTH. Teopema o Tpex mnepneHaukyispax. IIpu3Haku u CBOMCTBa
MapajuIeIbHBIX W IMEPIEHAMKYISPHBIX IIOCKOCTEH. PaccTosHME OT TOYKM A0 IUIOCKOCTH, OT MpPSIMOM 10
IIJIOCKOCTH, PACCTOSIHUE MEXAY IIIOCKOCTSIMH, MEXKIY CKPEIMBAIOIIMMUCS NMPAMBIMU, MEKIY IPOU3BOIBHBIMU
(urypamu B IpOCTPAHCTBE.

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

npoexyuy MHO20y20bHuKd. B3anMHOe pacionokeHue NpoCTPaHCTBEHHBIX UTYD.

Pazmuunple Bumel MHOTOrpaHHUKOB. WX wu3oOpaxkenus. CedeHws, pa3BepTKHM MHOrorpaHHUKOB. [lmommans
MOBEpXHOCTU. Buapl cummerpuil B npoctpancTBe. CUMMETpHS TE BPALEHUS U MHOTOIPAHHUKOB. BrluucieHue
miomaneii 1 oobemoB. Bekropsl. JlelictBus ¢ Bekropamu. JlekapToBa cHCTeMa KOOpPAWHAT B IIPOCTPAHCTBE.
YpaBHEHUE OKPYKHOCTH, cepsl, IIIocKocTh. PaccTosHre Mex Ty Toukamu. JIeHCTBUS ¢ BEKTOpaMH, 3aJaHHBIMHU
KoopanHaTaMu. CKalsgpHOE TIPOMU3BENECHUE BEKTOPOB. BekTopHOE ypaBHEHHME NPSIMOM M IUIOCKOCTH.
Hcnonp3oBaHue BEKTOPOB MPHU JOKA3ATENBCTBE TEOPEM CTEPEOMETPHH.

JUi1 BHEAyTUTOPHBIX 3aHATHH CTYAEHTaM Hapsaly C PELIEHHEM 3aJad W BBINOIHEHMS MPaKTUYECKHUX 3aJaHul
MPEAJIaraloTCsl TEMBI UCCIIEI0BATENBCKUX U peepaTuBHBIX padoT, B KOTOPBIX BMECTO CEPUN OTIENbHBIX MEIKHX
3a1ad M YNPaKHEHWH NpeuararoTcsl CIOKETHBIE 3aJaHus, TPeOYIoIMe AIUTEIbHONW paboThl B paMKaxX OIHOM
MaTeMaTHYECKOM CUTyalluu. DTH T€Mbl MOTYT OBITh KaK MHIMBHIyalbHBIMU 33aJJaHUSIMH, TaK U TPYNIIOBBIMU AJIS
COBMECTHOT'O BBITIOJTHEHUS UCCIIEOBAHUSI.

IIpumepHasi TeMaTHKa HHAMBHAYAJIbHBIX POEKTOB MO y4eOHOI JMCHUIVINHE <« MAMeMamuKa».
1. Matematuka 6e3 popmyn, ypaBHEHUH U HEPABEHCTB.

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



4. T'eomeTpust MHOTOTPaHHHUKOB.

5. 3araaxu NUpamusl.

6. I'eomerpuyeckre GOpPMBI B HCKYCCTBE.

7. 3amaum MexaHH4yecKoro npoucxoxaenus. (I'eomerpus Mace, 3KCIiepUMEHTABHBIE 381441 ).
8.CuMMeTpus B IpHUpoJIE.

9. MaTtemMaTuka U TapMOHHUSI.

10. IlpaBuibHBIE MHOTOTPAHHUKH B KAPTHHE MUPA.

11. Amoptu3zanust 00opyoBaHMS

12 .ITapannenbHOE TPOCSKTUPOBAHUE.

13. Anrebpa j0ruku B MH(GOPMAIMOHHBIX ITPoIleccaXx.

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 OITIOIT CITO Ha 6a3e 0CHOBHOTO OOITIET0 00pa30BaHMUs ¢ TIOTyUYECHHUEM CPEIHEro o0mero oopa3oBanHus,
aynuTopHas (o0s3aTelbHast) yuyeOHas Harpyska o0ydaromuxcs — 285 vaca, B Tom uuciie 118 4. jabopaTopHBIX U
NPAKTHYECKUX 3aHATHMA:

130 gacoB — 1 kypc

155 gacos — 2 xypc.



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

HaunmeHoBanue Coaep:xanne y4eOHOro MaTepuana, NMpakTudeckue padoThl, caMocTosITeJIbHAs padoTa O0bem | YpoBeHb
pa3iesioB U TeM o0yvaronuxcs YacoB | OCBOEHHs
1 kypce(1304) MatemaTHka B HayKe, TEXHHUKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJOTUSAX W MPaKTUYCCKON 1 1
BBenenue JIeSITeTIbHOCTH.
BrinonHeHue 3aJaHuid BXOJHOTO KOHTPOJIA 1
Paznen 1. YncaoBble GyHKIMHA 6
Tema 1.1 OnpenesieHue YUCI0BOM Conep:xkanue yueOHOro MaTepuania 4
(yHKIHMHT 1 cioco0bI ee 3a7aHusA Uucnosast pysxius. O0nacTe OmpeneieHns U MHOXKeCTBO 3HaueHui. CriocoObl 3a/1aHus PYHKIINH.
I"paduxu dynkimii . [loctpoenne rpadukoB (HYHKIHNH, 33JaHHBIX PA3IMYHBIMH CIIOCOOAMH. 2 2
[pocreiimie mpeodpa3oBaHus rpadukoB (QYHKIMIA: MEPEHOC — BIPABO, BIICBO, BBEPX, BHU3 10 OCSIM
KOOPZMHAT, PacTsDKEHUE M CXKaTHe. 2
Tema 1.2. CpoiicTBa pyHKIHI i Coaep:xanne yueOHOTo MaTepuaia
MOHOTOHHOCTB, YETHOCTh, HEUETHOCTD, OTPAHUYEHHOCTD, MTEPHOANYHOCTE. Hambomibiiee u
HaMEHbIllee 3HAYECHUS (QYHKINU. 2 2
Ipaxmuueckux 3ansamuii 4
Pa3znen 2. TpuronomeTrpuieckue
dyHxumnn 34
Tema 2.1. YncnoBas OKpy>KHOCTh Conep:xkanue yueOHOro MaTepuaia 4
Omnpenenenue eIMHUYHON OKPYKHOCTH, YHCJIOBOH OKPYKHOCTH. 3HAKOMCTBO C MOJEISIMU 2
«4HCIIOBasl OKPY>KHOCTBY. 2
HaxoxaeHunst 4ncen Ha YMCIOBOM OKPY)KHOCTH I10 3aJaHHBIM TOYKaM. 2
Tema 2.2 UncnoBast OKpyKHOCTH Ha Coaep:xanue yueOHOro MaTepuaia 4
KOOPAMHATHOM MIIOCKOCTH
3HAKOMCTBO € MOAETISIMU «YUCII0BAsi OKPYKHOCTh HA KOOPAMHATHOU INIOCKOCTUY» COOTHOIIEHHS MEKITY 2
TPUTOHOMETPUUCCKUMH (DYHKUMAMU OIHOTO apryMEHTa. 2
Pemenne 3agau mo teme: «HucnoBasi OKpy>KHOCTh HA KOOPAUHATHOM MIIOCKOCTH 2
Tema 2.3. Cunyc 1 kocuHyc. TaHT€HC U Conep:xkanue y4eOHOro MaTepuaia
KOTAHI'CHC. OrpesienieHre cuHyca, KOCHHyca, TAHTreHca, KOTaHreHea Yncia. 2 2
3HaKM CUHYCa, KOCHHYCa, TAHI€HCA U KOTAHI'€HCa 10 YETBEPTSIM OKPY>KHOCTH.
3HaueHusI CHHYyca, KOCHHYCa, TAHIeHCa M KOTaHTreHca yucna t.
Tema 2.4 Tpuronomerpudeckue ¢ yHKITUU Conep:xkanue y4eOHOro MaTepuana
YHCIIOBOI'O apryMeHTa Tpuronomerpuueckue GyHKIMHA YUCIOBOrO aprymeHTa. COOTHOILIECHNUS, CBS3BIBAIOILUE 3HAUCHUS 2 5

PA3JIMYIHBIX TPUTOHOMCTPUYICCKUX q)YHKI_II/Iﬁ




Tema 2.5 Tpuronomerpuueckue ¢yHKIUN

Conep:xkanue yueOHOro MaTepuana

YIJII0BOTO apryMeHTa Pangnannoe n3mepenue yriioB u ayr. COOTHOIIEHUST MEX Ty TpalyCHOW U paJliaHHOM MepaMH yriia. 2
Cunyc, KOCUHYC, TAaHT€HC, KOTAaHTEHC YKCIa.
Tema 2.6 ®opmyssl mpuBeIeHUS Coaep:xxanne yueOHOro MaTepuaia 4
OcHoBHbIe (HOPMYITBI TPUBENCHUSI. MHEMUYECKOE MTPABUIIO. 2
CooTHoIIEHUs] MeX/Ty TpayCHONM 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 yueOHOT0 MaTepuaia
rpadux IMousitne TpuUroHomerpuueckoil (GyHkimu y=sinX. O01acTb OmnpeaeaeHus, MHOKECTBO 2
3HaveHUH. YETHOCTh M HEUETHOCTh TpUroHOMeTpuueckoi ¢ynkiuu. CBoiicTBa (QyHKIWMiA Y=SINX.
IMoctpoenue rpaduka GyHkimu y=Sinx .
Tema 2.8 Oynkumst y=COSX, ee CBOICTBa U Conep:xkanue ydueOHOro MaTepuaia
rpaduk [onsiTe TpuroHOMETpUUecKOoW (GyHKIUKM y=COSX. OONacTh ONpeseseHus, MHOKECTBO 2
3HayeHui. YETHOCT, M HEYETHOCTH TpUTOHOMeTpuyeckol (ynknmu. CpoiicTBa (QyHKIMN
y=cosx. Iloctpoenmne rpaduka Y=COSX.
Tema 2.9 Ilepuoanunocts Gyukiuii y=sinx, | Cogep:kanue yueGHOro Marepuaia
y=COSX. [epuon dyHkMY, nepuoauyeckast QyHKIHUSL 2
Tema 2.10 TIpeoOpazoBanus rpaduKoB Conep:xkaHue y4eOHOTr0 MaTepuaia 4
TPUTOHOMETPUYICCKUX (DYHKIIHIM [Ipeobpa3zoBanus rpaduKoB: HapauUICIbHBIA MIEPEHOC, CHMMETPHS OTHOCHTEILHO OCEH KOOPIHHAT 2
1 OTHOCHUTENBHO Hauajla KOOPJIMHAT, PacTsDKEHHE M CKaThe BIOJIb Oceld KOOpAMHAT.
Tema 2.11 Oynkunn Y=tgX, y=Cctgx, nx Conep:xkanue ydueOHOro MaTepuaia
CBOMCTBA U TpaduKH [lonstne TpuroHOMeTpuyecknx QyHKOUN Y=tgx, y=ctgx. OO6macTe ompemereHHs, MHOKECTBO 2
3HaueHN. YETHOCTh W HEYETHOCTH TPUTOHOMETpHUecknx (QyHKuuu y=tgx, y=ctgx. CsoiicTBa
dbyaxmn y=tgx, y=ctgX. Iloctpoenmne rpaduxa Qynkmuii y=tgx, y=ctgx.
I'padbvkn TpurOoHOMETpHUECKHX  (HYHKITHHA 2
KonTtposbnas padora Ne2 mo teme «TpuroHomerpudeckue GyHKITII 2
Ipaxmuueckux 3anamuii 14
Paznen 3 Tpuronomerpuyeckue 14
YpPaBHeHUs!
Tema 3.1 Apkkocunyc. Pemenne ypasHenus | Coaep:kanune yuedOHOTo MaTepuaia 2
cost=a [lonsiTHE TPUTOHOMETPUUECKOTO ypaBHEHMs COSt=a . ®opmyna Uil pelieHus
TPUTOHOMETPHUYECKOT0 ypaBHeHHs COSt=a. IloHsTHe apKKOcHHyca Yucla.
Tema 3.2 Apkcunyc. Pelienue ypaBHeHUs Conep:xkanue y4eOHOro MaTepuaia 2
sint=a [oHsATHE TPUTOHOMETPUUYECKOro ypaBHeHHs Sint=a . Dopmyna mjis peleHus
TPUTOHOMETPUYECKOro ypaBHeHus Sint=a. [lonstue apkcuHyca ducia.
Tema 3.3 ApkraHrec 1 apKKOTaHIEHC. ®opmyna Ui pelieHuss TPUTOHOMETPHUYECKOro ypaBHeHHU tqt=a. [loHsATHE apKTaHTreHca U 2
Pemenue ypasaennii tgt =a, ctgt=a ApKKOTAHICHCA YHUCIIa.
Tema 3.4 Tpuronomerpuueckue ypaBHeHus: | Comep:kanmne yueOHOTo MaTepuaia 6




HpOCTeﬁmHe TPUTOHOMETPHUYCCKUEC YPABHCHUA.

JIBa OCHOBHBIX METO/IAa peIIeHUs] TPUTOHOMETPUYECKUX ypaBHEHMs. OTHOPOAHbIE 2
TPUTOHOMETPUYECKUE YPaBHEHU
Pemenne npocTedIux TPUrOHOMETPUYECKUX YPABHEHUH . PelieHne TpUroHOMEeTpUYECKUX 2
YpaBHEHUH, CBOASIIMNXCS K MPOCTENIINM.
KonTpoabnaa pabora Ne3 mo teme: «TpuroHomerpudeckrue ypaBHEHHSD» 2
Ilpaxmuueckux 3anamuii 6
Pa3nen 4 IlpeoopazoBanne 12
TPUTOHOMETPHYECKHX BbIPAKeHU i
Tema 4.1 Cunyc 1 KOCHHYC Pa3HOCTH Conep:xkanue yueOHOro MaTepuaia 2
aprymMeHToB CHUHYC M KOCHHYC CYMMBI M Pa3HOCTH JIBYX VTJIOB.
Tema 4.2 TanreHc CyMMBI U Pa3HOCTH Coaep:xanne yueOHOTo MaTepuaia 2
apryMeHTOB TaHreHC CyMMBbl M pa3HOCTH JBYX YIJIOB
Tema 4.3 ®opmynsl ABOWHOTO yriaa Coaep:xanne yueOHOTo MaTepuaia 2
CuHyCc W KOCHMHYC JBOIHOrO yria
Tema 4.4 [IpeoOpazoBanue CyMM OcHOBHOE coiep:kaHue Y4eOHOro MaTepuasia 2
TPUTOHOMETPUYCCKUX (DYHKIIHIH B [IpeoOpa3oBaHmst CyMM TPUTOHOMETPUYIECKUX (DYHKIIMI B IPOM3BEICHUSL.
MIPOU3BEIICHNE
Tema 4.5 [IpeobpazoBanue Mpon3BeaeHHN OcHOBHOE coiepskaHue Y4eOHOro MaTeprasia 2
TPUTOHOMETPUUECKUX (PYHKIIUN B CYMMBI [IpeoOpa3oBanre MPOU3BENCHUH TPUTOHOMETPUYECKUX (YHKIUA B cymmbl. [IpeoOpa3oBaHwms
MPOCTEUIIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.
Kontposbnaa padora Ned mo teme: «lIpeoOpa3oBaHrie TPUTOHOMETPHIECKAX BBIPAKEHHH » 2
Tlpakmuueckux 3ansamuti 6
Pasznen 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 TIOHATHS CTEPEOMETPHHU: TOUKA, TIPSMast, ITTOCKOCTb.
AKCHOMBI CTEPEOMETPUH. 2
CymiecTBoBaHUE IIOCKOCTH, IPOXOSAIIEH Yepe3 NaHHYI0 NPAMYIO U JaHHY Touky. IlepeceueHnue 5
MIPSIMOM C TTOCKOCTBIO.
Cy1ecTBOBaHME TUIOCKOCTH, IPOXOIAIIEH Yepe3 TpU JaHHbIe TOYKU. PazOonenune nmpocTpaHcTBa
IIJIOCKOCTHIO Ha J[BA MOYTIOCKOCTH.
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 IPOCTpaHCTBE. I[IpU3HAK NEPIEHANKYIIIPHOCTH IIPSIMON U
rutockocTy. [locTpoeHne nepneHANKYISIPHBIX IPAMOM U TuIockocTH. CBOMCTBA NEPIEHUKYISIPHBIX
IIPSIMOU M IIJIOCKOCTH.

[eprienaukynsp 1 HakJIOHHAs. Teopema o Tpex MeprHeHANKYIIpax.

IIpu3Hak nepreHMKyISIPHOCTH IUIOCKOCTEN. PaccTossHHE MeX Ay CKPEIMBAOIUMUCS PSMBIMHU.
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 CKpelMBaomUMUCs MPAMbIMUA. Y TOJI MEXKY IPSAMOM U MIJIOCKOCTBIO. YTOJI MEXIY
IIJIOCKOCTSIMU.

[eiicTBus MeXy BEKTOPAMH B IIPOCTPAHCTBE.

KoutpoabHas padora Ne5

Ilpakmuueckux 3auamui

N

Pasznea 7. [IpousBognas

34

Tema 7.1. Ilpenen nocienoBaTeIbHOCTH
Cymma OeCKOHEYHOH TeOMEeTPHYeCKOM
MIPOTPECCHH.

Conep:xxanne y4eOHOro mMarepuasia

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

Tema 7.2. Ilpenen ¢pyHKIHH

Coaep:xkanne y4e0OHOro marepuaJia

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

Tema 7.3 Onpenenenve npou3BOAHON

Copaep:xanne y4eOHOro MaTepuana
[IpousBoanas. Ilonstue o mpou3BoAHONW (YHKUMH. ANTOPUTM HAXOXKACHUS MPOU3BOIHON

GbyHKUMN.
['eomerpuueckuii 1 GU3NUECKUH CMBICI TPOU3BOAHOM.

NN B




Tema 7.4 Brruncnenrie mpon3BOIHBIX Coaep:xanne yueOHOTo MaTepuaia 10
Dopmynsl nuddepeHInpoBaHNS 2
[IpaBuna muddepennmpoBanus 2
[IpaBuio muddepeHnnpoBaHus CIOKHONH (DYHKIHH. 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 y4e0OHOro mMaTepuana
rpaduKy QyHKIUH VYpaBHeHHE KacaTenbHOH K Tpaduky (yHKIHIL. 2 2
AJITOPHUTM CcOCTaBJIEHHs YpaBHEHHUs KacaTenbHOU K rpaduky QpyHKImMH
Tema 7.6 [Ipumenenne npon3BoIHON IS Coaep:xxanne yyeOHOro mMarepuasa 6
HCCICAOBAHIH Ha MOHOTOHHOCTE I UccnenoBanne GpyHKIMI HA MOHOTOHHOCTb
IKCTPEMYMBI 2 2
Touku 3KcTpeMyMa HYHKITUN U UX HAXOXKJCHHE . ATOPUTM HUCCIIEIOBAHIS HEITPEPHIBHON 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:xanue 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
O06o0111aro1IIee TOBTOPEHHE 2
HToroBasi KOHTpoJIbHas1 padoTa 3a 1 Kypc 2
Tpaxmuueckux 3anamuii 14
HaunmeHoBaHnue Conep:xanne y4ed0HOro MaTepuaia, NMpakTuyecKue padoThl, CAMOCTOSITeIbHAA padoTa O6bem | YpoBenb
pa3ieaoB U TeM o0yyaroumxcst 4acoB OCBOEHMH
2 kypce (155 4)
Paznen 8 Crenenn u kopau. CreneHHblie 22
byskuun
Tema 8.1 IlonsTrie kopHs N — o creneny U3 | Coaep:kanune yuedOHOro MaTepuaia
JeWCTBUTEIBHOIO YHCIIA Kopenb n — oif crenenn u3 HeoTpuuaTensHoro yncia. KopeHb HeueTHoH cTereHu N u3 5 2
OTPULATEIBHOr0 YHCA.
Tema 8.2 Oynxnuu y="VX , MX CBOJCTBA I Copaep:xanne y4e0HOro MaTepuaia 5 5

rpaduku

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




Tema 8.3 CpoiicTBa KOpHA N — 0Olf cTENEHN

Conep:xkanue yueOHOro MaTepuana

[IpousBenenne KOpHA N-OH CTEMEHU W3 MPOM3BEIACHHUS JABYX HEOTPUIATENBHBIX YHCEN, KOPEHb 2
4acTHOTO, BO3BE/ICHHE KOPHS B HATYPaJIbHYIO CTENEHb, H3BJICUCHUE KOPHS U3 KOPHS
Tema 8.4 [IpeoOpazoBaHre BhIpaKEHUH Conep:xkanue y4eOHOro MaTepuaia
COZICPIKAIINX PaIUKaIIbI [IpeobpazoBanne MppaMOHAIBLHBIX BRIpaKCHUH. BhIHECEHMEe MHOXHTEIS 32 3HAK paauKaa. 2
BHecenne MHOXUTEINS O] 3HAK pajuKaia.
[IpeoOpa3oBaHue BBIpaAKEHUH cOMIEp KALTNX PaAUKaTIbI 2
Tema 8.5 O000IICHNE TIOHATHUS O Conep:xkanue yueOHOro MaTepuaia 4
MoKasarele CTeneHn [NonsTre cTenenu ¢ APoOHBIM Moka3zareneM. CBOMCTBA CTENEHH C PAllMOHAILHBIM ITOKa3aTeNeM. 2
OcHOBHBIE METOJIBI PElIeHNs] UPPALMOHAIBHBIX YPaBHEHUH 2
Tema 8.6 CtenenHbie QyHKIIMH, UX Conep:xkanue yueOHOro MaTepuaia 8
CBOMCTBa U rpauKu [NonsiTre crenennoit Gpynkumuu. ColicTBa (YHKINY C pallOHALHBIM MTOKa3arteneM. [ papuk 2
(YHKINY ¢ paliOHAILHBIM ITOKa3aTeNleM.
Pemenue IIPpUMEPOB II0 TEMCE: «Crenenu ¢ palroOHaJIbHBIM ITOKAa3aTCIIEM» 4
Konumponovuasn paboma Ne8 no meme: Crenean u kopau. CteneHHbIe QYHKIIAHA 2
Ipaxmuueckux 3ansamuii 10
Pa3znen 9 Iloka3zaTeabHas u 42
Jgorapupmuyeckas GyHKUH
Tema 9.1 IlokazarensHast pyHKIHS, €€ Copaep:xanue yueOHOro MaTepuaia
CBOMCTBA U Tpaduk [lonstne mokazatenpHON ¢GyHKIMH. OCHOBHBIE CBOWCTBa TOKa3aTelnbHOM GyHKmmd. | padux 2
MTOKa3aTeNbHON (DYHKITHH.
Tema 9.2 IlokazaTenbHble ypaBHEHUS Coaep:xanue yueOHOro MaTepuaia 4
[lonsiTHE MOKA3aTENBFHOIO YPaBHEHHUS. 2
MeTtonbl pemieHust NOKa3aTelbHbIX YPABHEHUMN. 2
Tema 9.3 Iloka3zarenbHbIE HEPaBEHCTBA Conep:xxanmne yuedOHOT0 MaTepuaia 6
[lonsTHE MOKa3aTENbHBIX HEPABEHCTB. 2
Pemenne npumepoB 1o teme: «Iloka3arenpHble ypaBHEHHsI 1 HEPABEHCTBA» 4
KonTpoasnas padora Ne9 no reme: IlokazarenbHast GyHKUns 2
Tema 9.4 IlonsTue norapugma Conep:xkanue y4eOHOro MaTepuaia
Omnpenenenne norapudpma. Ilonstue necaruunoro norapudma. OcHOBHOE JTorapupMHUECKOE 2
TOXJIECTBO.
Tema 9.5 Oynkus y=l0gaX, ee cBoiicTBa u Copaep:xanne y4eOHOro MaTepuaia
rpadux CaoiictBa Qpynkuun y=10g.X. I'paduk dpynkumm y=logaX. 2
Tema 9.6 CoiicTBa norapugmon Copaep:xanne y4eOHOro MaTepuaia 4




.HOl"apI/I(bM MPOU3BECACHUA NIBYX MOJOXUTCIIbHBIX YHUCCII, J'IOl"apI/I(bM qaCTHOro, J'IOI‘apI/I(I)M CTCIICHU.
Pemienue IMpUMCPOB 1O TEME: «CsolicTBa J'IOl"apI/I(bMOB»

Tema 9.7 Jlorapudmuyeckue ypaBHESHUS

Conep:xkanue yueOHOro MaTepuaia
[ousiTre norapudMuvecKoro ypaBHeHHMs.
OCHOBHBIE METO/IbI PENICHUS JIOTapU(MUUECKUX YPAaBHEHHUH .

Tema 9.8 Jlorapudmuueckre HepaBeHCTRA

Conep:xkanue y4eOHOr0 MaTepuaia
[TonsiTue norapudmudeckoro HepapeHcTBa. CriocoObl pelieHus Jorapu(GMUIECKUX HEPABCHCTB.

NOINDNDNBRDNDN

Pemenne npumepos Ha Tembl: Jlorapudgmudeckue ypaBHenus. Jlorapupmuyeckue HepaBeHCTBA.

4
Tema 9.9 [lepexoq K HOBOMY OCHOBAHHIO Conep:xkanue yueOHOro MaTepuaia
norapudma. ®dopmyna nepexosia K HOBOMY OCHOBaHHIO yiorapudma. J[Ba CieicTBys U3 TEOPEMBI. 2
KonTpoannas padora Nel0 mo teme «Jlorapudmen» 2
Tema 9.10 {uddbepermupoBanne Conep:xkanue ydueOHOro MaTepuaia 6
MoKa3aTelbHOH (QYHKIIUHU U Yucno e. OyHKus y=€*, ee cBOMCTBA U rpaduK. 2
norapupmudeckor GyHKIIUU Harypanbubie norapudmbr. @ynaknus y=InX, ee cBoiicTa u rpaduk. 2
HuddepennmpoBanue moka3arenbHON U JOrapuGMUIecKor QyHKITUH. 2
Tlpaxmuueckux 3auamuii 16
Pa3znen 10 IlepBooOpa3Hasi 1 HHTerpasI 14
Tema 10.1 [lepBooGpa3nas Conep:xkanue ydueOHOro MaTepuaia 4
[Toustre nepBoodpazHoii. OCHOBHBIC (HOPMYJIBI AJIs HAXOXKACHHUS MIEPBOOOPA3HBIX. 2
IIpakTyeckoe 3ansaTue Ne33: [IpaBuia HaXOXKICHUS TIEPBOOOPA3HBIX. 2
Tema 10.2 OmnpeneneHHbIA HHTETPAT Coaep:xanue yueOHOT0 MaTepuaia 10
3azauy, DPUBOSIINE K ONPENeeHHOMY UHTErpay. 2
[TonsiTHE ONIpeneNneHHOro HHTErpaia.
®dopmyna Hetotona — JleliOHuIa. 2
Beruucnenre miomanei miockux GUryp ¢ mOMOILBIO ONIPEeTICHHOro HHTErpaia 2
Pemenue npumepoB Ha TeMy: OnpeneiaeHHbIi HHTErpal 2
KonTtposbnas padora Nell: Ha Temy: [lepBooOpa3Has u uHTETpa 2
Ipaxmuueckux 3auamuu 4
Paznen 11 N'eomeTpuyeckue Teaa u 40
IUIOIIAIH MX IIOBEPXHOCTEll
Tema 11.1 MHoOrOrpaHHUKI Conep:xxanune yuedOHOT0 MaTepuaia 14
JByrpanublii yron. TpexrpaHHbIA 1 MHOTOTPAHHBIE YTJIbL.
[Ipusma. IIpsimas n HaknoHHas npusMa. [IpaBunbHas npusma. [lapamienenunen u ero cBoiicTsa. 2
Ky®. 2
[Tnomanes noaHOM 1 OOKOBOI MOBEPXHOCTH TPU3MEL. 2
IMupamuna. [IpaBuibHas nupamuaa. Y cedeHHas nupamuaa. Terpasap. 2
[Inomaae nonHoW 1 OOKOBOW NOBEPXHOCTH MUPAMHUBL 2




[IpencraBienue o MpaBUILHBIX MHOTOTPAHHUKAX (TETPadaAp, KyO, MOJACKad AP, OKTad AP, UKOCASIP)

Pemienne 3a1a4 Ha BBIYKMCICHHUE TUIONMIA/ICH TOBEPXHOCTEH MHOTOTPAHHUKOB. 4
KonTponbnaa pabora Nel2: mo Tteme: MHOrorpaHHUKU 2
Tema 11.2 Tena BpameHus. Conep:xkanue y4ueOHOro MaTepuaia 10
Hunmunap. [ToBepxHocTh BpaleHud. Teno Bpamenus. [1nomanp noBepXHOCTH HWIMHIPA. 2
Konyc. Yceuennsrii konyc. [lnomans moBepxHOCTH KOHYCA. 2
[ap u chepa. BzaumHoe pacronoxkeHue MmiI0CKocTed u mapa. [11o1maas moBepXHOCTH mapa. 2
Peuienue 3a1a4 Ha BhIUMCIIEHUE TIJIOIIA/IEW TOBEPXHOCTEN TEJ BpalllEHHUs. 4
Tema 11.3 O6beMbI MHOTOTPAHHUKOB Conep:xkanue yueOHOro MaTepuaia 4
[Tonsitue oobema. OObEM mapasienenunesa, Kyoa. 2
O06beM npusMbl U upaMubl. PaBHoBenukue Tena. O0beM ycedeHHOW TUPaMHUJIBL. 2
Tema 11.4 O0beMbl TeJ1 BpalieHust Conep:xkanue ydueOHOro MaTepuaia 10
O6vem nmumuHapa. O0seM KoHyca. O0beM mmapa. 2
Pemrenvie 3a1a4 Ha BeIYHCIIEHHE 00HEMOB TEIl BPALICHUSI. 6
KonTtpoabhas padora Nel3: o Teme: O6beMBbI MHOTOTPAaHHUKOB U TeJ BPAIICHUS. 2
Tlpaxmuueckux 3auamuil 12
Pa3znen 12 KomOunaTopuka, cTaTHCTHKA 14
U TeopHUsi BepOsITHOCTell
Tema 12.1 CtaTucTuueckasi o06padoTka Conep:xanue y4ueOHOro MaTepuaia
JAHHBIX MHoroyronsHUK pacnpeaeneHus. ['mcrorpamma pacnpenenenus. Kpyrosast nuarpamma. 2
Tema 12.2 IIpocTeiinmue BepoSSTHOCTHBIE Copaep:xanue yueOHOro MaTepuaia 2
3aa4mn Krnaccngeckoe ornpenenenre BepoITHOCTH. AJITOPUTM HAXOXKICHUS BEPOSITHOCTU CIIyJaiHOTO
coOprTus. [IpaBrio yMHOKEHUS.
Pemmenre 3a1a4 Ha BRIUKMCIICHHE BEPOSITHOCTH 2
Tema 12.3 Coueranus u pa3MeneHus Conep:xxanue yuedOHOT0 MaTepuaia 2
[lonsitue »H axTopuana.
Tema 12.4 ®opmysia 6unoma HeroTona Conep:xxanmne yuedOHOT0 MaTepuaia 2
®opmymna 6mHOMa HploTOHA
Tema 12.5 Cayuaiinbie cOObITHS U UX Conep:xxanmne yuedOHOT0 MaTepuaia 2
BEPOSITHOCTH Hcnonp3oBaHre KOMOMHATOPUKH ISl TTOJICUETA BEPOSITHOCTEH
KonTtposbhas padora Nel4 2
Ipaxmuueckux 3auamuil 4
Paznen 13 YpaBHeHus1 1 HepaBeHCTBA. 16
CucreMbl ypaBHEeHH I M HEPaBeHCTB
Tema 13.1 PaBHOCHJILHOCTE YpaBHeHHI Copaep:xanne y4eOHOro MaTepuaia 2
TeopemMa 0 paBHOCHIBHOCTH ypaBHeHUH. O MpoBepKe KOPHEH, 0 IOTEpe KOPHEH.
Tema 13.2 O0mme MeTOIbI pereHust Copaep:xanne y4eOHOro MaTepuaia 6
YPaBHEHHH Meron pa3noxeHHsl HA MHOXKHUTENH. MeTos BBe/leHUs] HOBOW nepeMeHHON. DYyHKIIMOHAIBHO — 2




rpaduuecKuii METoI.
OO6mre MeTo/p! pelleH sl ypaBHEHUH

Tema 13.3 Pemienue HepaBeHCTB ¢ 0JJHOM
nepeMeHHOM

Conep:xkanue yueOHOro MaTepuaia

PaBHOCHIBHOCTE HCPABCHCTB. CucreMsl 1 COBOKYITHOCTH HCPABCHCTB.

Pelienue HepaBEHCTB € OJTHON MTEPEMEHHO
KonTtposbhas padora Nel5
Tlpaxmuueckux 3auamuil

IToBTOpPEHME

Pewienue 3a1a4 Ha MPOLIEHTHI

Pewienue 3anau

UccnenoBanne QyHKIMiA

HToroBasi KOHTpOJIbHasI paboTa 3a 2 Kypc

MR NN ENMANOIA

Jl1st XapaKTepUCTUKU YPOBHS OCBOEHMs y4eOHOr0 MaTepuala HCIoIb3yIOTCs CIeIyonre 0003HaueHus

1. — o3HaKOMHUTENBHEIH (y3HaBaHHUE paHee N3y4EeHHBIX 00BEKTOB, CBOMCTB);

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

3. — IPOJYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITENILHOE BBITIONIHEHHE JCATENLHOCTH, PElleHre MPOoOIeMHbBIX 3a/1ay)




KOHTPO.JIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIUILIAHBI

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

MaTepuaibl, IpeAHa3HAUCHHBIC JIJIS ONPEACICHUS COOTBETCTBHS (MM HECOOTBETCTBHS) MHIUBUAYAIbHBIX 00pa30BaTEeIbHBIX JOCTUXKEHHN OCHOBHBIM IOKa3aTeIsIM
OLIEHKH PE3yJIbTATOB MOJTOTOBKH.

[Ipu n3ydenun Tem Bcero Kypca «MaremaTHKay TEKYIIUi KOHTPOJIb BKIIOYAET BXOAHYIO KOHTPOJIBHYIO padoTy U 15 KOHTPOIBHBIX pabOT MO TEMaM BXOJSIINM B
Kypc H3ydeHusl anreOphl 1 Havaia aHaju3a 2 UTOTOBBIX KOHTPOJILHBIX pador 3a 1 u 2 Kypchl.

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

v’ camocTosTeNnbHbIe paboThl Ha 15 - 20 MUHYT 110 KaKI0i TeMe NpeaMeTa JUIsl OCYIIECTBIICHHUS TEKYIIEr0 KOHTPOIIS 3HAHUN, YMEHUN M HABBIKOB yJaIllMXCs, B
Ka4eCTBE JOMOJHUTENBHBIX YIPAXKHEHUH, a TAKXKE C LENbI CaMOIOAT OTOBKY;

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

v TeMaTHYEeCKHEe TECTHI I TPOBEPKHM YCBOEHUSI TEOPETHUECKUX 3HAHUU 10 TeMe, MyTeM NPMMEHEHUS TECTOBBIX 3aJaHMil B PasiMYHbIX (hOpMax: 3aJaHus C
TOTOBBIMU OTBETaMHU, 33JJaHUs CO CBOOOIHBIM KPaTKUM OTBETOM, 3aJlaHMs Ha JOIOJIHEHUE BBICKA3bIBAHUS.



OcHoBHBIE TOKA3aTeJIN OLICHKH pe3dyJjabTaTra

JInyHoCTHBIE

Pe3ysibTaToM () OPMHPOBAHUS JIUYHOCHIHBIX YUEOHBIX YHUGEPCANbHBIX OCHCMEUIl CAedyeT CUUTATH:

v
v
v
v

MIOJIOKUTENBHOE OTHOLIEHUE K YPOKAM MaTEMATHUKU;

yMeHHEe MPU3HABATH COOCTBEHHBIE OIIMOKY;

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

MeTal’[pe)IMeTHLIe

Pe3ysibTaToM (hOPMHUPOBAHUS HO3HABAMENbHBIX YUEOHBIX YHUGEPCANbHBIX Oelicmeuil OYYT SIBISATHCH YMEHUS:

AN N NN YN N N N NN N YN NN

MIPOU3BOJIBHO M OCO3HAHHO BJIAJICTh OOIIUM IIPUEMOM PEIICHUS 3a/1a4;

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

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

YUYUTBCA OCHOBAM CMBICJIIOBOT'O YTCHHUA XYJO0XKECTBCHHBIX U MMO3HABATCIIBHBIX TCKCTOB,

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

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

YMETh OCYIIECTBIISATH CHHTE3 KaK COCTABIICHHE IIEJIOr0 M3 YacTeii;

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

YMETh YCTaHABJIMBAThH IPUIHHHO-CIICICTBEHHBIC CBSI3U;

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

BIIAJIETH OOIIMM TIPUEMOM PEeIIeHHs YIeOHBIX 3a/1a4;

OCYIIECTRIIATH PACIINPEHHBIN MOMCK WHPOPMAIHH C HCIIOIE30BaHHUEM PECYPCOB OMOINOTEKY;

CO3J1aBaTh U MPeoOPa30BBIBATH MOJICITH M CXEMBI JJIsl pEIICHUS 3a71a4;

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

OcHOBHBIM KpuTepHeM cOPMHPOBAHHOCTH KOMMYHUKAMUGHBIX YUEOHBIX YHUGEPCATIbHBIX OelCmEUil
MOKHO CYUTATH KOMMYHHMKATUBHbIE CIIOCOOHOCTH 00y4arollerocsi, BKJAKYawLue B cedsi:

v
v
v

AN

JKeJIaHWE BCTYINATh B KOHTAKT C OKPYKaIOILUMH;

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

YMEHHUE OpraHr30BaTh 00ILEHNE, BKIIOYAIOLIEe YMEHUE CIyIIaTh coO0eceTHIKA, YMEHHE SMOLMOHAIBHO COEPEXUBATh, YMEHUE PEIIaTh
KOH(JIMKTHBIE CUTYyallll, YMEHUE padoTaTh B IpyIIIIE.

COTpYIHHMYATHh C TOBAPUIIAMH NPH BBHIIOIHEHUM 3aJlaHUW B Iape: yCTaHABIMBATH U COOMIOAATH OYEPEAHOCTH ACHCTBUM, CpaBHUBAThH
MOJTy4YEHHBbIE PE3yIbTaThl, BBICIYIIMBATH IAPTHEPA, KOPPEKTHO COOOIIATH TOBApHUILLy 00 OMIMOKaX;

3aJaBaTh BOIIPOCHI C LEJIbIO MOMYYEeHHUS HY>KHOH HH(pOpMaLnu;

OpraHM30BbIBATH B3aMMOIPOBEPKY BBHITOIHEHHOH paboThI;

BBICKa3bIBaTh CBOE MHEHHE MTPU OOCYKICHUH 3a/1aHHSL.




Kputepusimu cpopMHUpPOBAHHOCTH Y YYAIETOCS pezyiAyuu CBOEi 1esiTeIbHOCTH MOKET CTATh CIIOCOOHOCTD:

OTCIICKUBATH LIENb y4eOHOH IesITENbHOCTH 1 BHEYYEOHOH (IPOEKTHAS eATENbHOCTD);

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

BBIOMPATH CPEACTBA JUTS OPTaHU3AIMK CBOETO IOBEACHUS;

a/IcKBaTHO BOCTIPUHMMATh YKa3aHHsI Ha OIIMOKY M UCTIPABIIATh HallICHHBIE OIIHOKH.

OLICHUBATH COOCTBEHHBIE YCIIEXH B BEIUMCIUTEIBHON NS TENFHOCTH;

IUTaHUPOBATS IIArd M0 YCTPAHEHHIO MPOOEOB.

B pesyabTate m3yuyeHMs TeM Kypca oOydyamomuecs J0KHBI HCNOJIb30BaTh NMPHOOpPETeHHble 3HAHUSI M YMEHUS] B NMPaKTH4YeCKOW
JAeSITeJIbHOCTH U NMOBCEAHEBHOM KU3HH

AN NI N NN

v/ IS TIPaKTUYECKHX PacyeToB Mo (GopMmyiam, BKiIouas GOpMyIibl, COIEpPKALINE CTENEHH, PaJUKAIIbI, TPUTOHOMETPHYECKUE (DYHKIUH,
WCTIONB3YsI IPY HEOOXOJIMMOCTH CIIPABOYHBIC MATEPUAIIBI U TIPOCTEHIINE BHIYACIATENBHBIE YCTPOMCTRA.

v/ s ONUCAHKsI C TIOMOMIBIO (PYHKIIMH Pa3MyYHbIX 3aBUCHMOCTEH, TIPEICTABIEHUS UX IPaPUIECKH, MHTEPIIPETAUH TPa(QHUKOB.

v/ I peuleHus MPUKIaIHbIX 3a/1a4, B TOM YUCIIE COMAbHO-OKOHOMUYECKUX U (PU3MYECKUX, HA HAUOONBIINE U HAMMEHBIINE 3HAUYEHHUS,
Ha HaXOXKJEHNE CKOPOCTH U YCKOPEHHUSI.

v’ I pellieHus IPUKIIaIHBIX 33/1a4, CBA3aHHBIX C TIOHSTHEM OIPEIEEHHOr0 MHTErpaa.

v’ s BBIYHCIICHHS 00BEMOB M IUIOIIACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX T MPU PEIICHHH MPAaKTHYECKHX 3ajad, MCIOb3Ys MpU
HEOOXOMMOCTHU CIIPAaBOYHUKHU U BEIYUCIUTENbHbIE YCTPONCTBA;

v’ s uccnenoBaHus (MOIEITHPOBAHHMS) HECIIOKHBIX [IPAKTHYIECKIX CHTYAIMi Ha OCHOBE M3yYeHHBIX (hOpMyYIT U CBOMCTB (HTYD;

v s aHanmmM3a peasbHBIX YHCIIOBBIX JAHHBIX, MPEICTABICHHBIX B BHIE JAMArPaMM, rpadMKoB; aHAIN3a HHPOPMALMH CTATHCTHYECKOTO
Xapakrepa.

v/ ISl IOCTPOCHYSI M MICCIIEIOBAHUSI IIPOCTEHIIINX MaTEMATHICCKIX MOJIETICH.

IIpeameTHbIe

Pa3ButHe moHATHSA
0 YHucJe

B pe3yabTare H3ydyeHusi TeMbl 00y4yaronuecst J10JKHbI YMETh:

v BBITOJIHATH apu(MeTHIecKue NeHCTBUS Hall YUCIaMHU, COUeTasi yCTHbIE U TUCbMEHHbIE IPUEMBI;

v HaXOOUTh MPUOIKEHHbIE 3HAYEHHSI BEJIMYMH H MTOIPEIIHOCTH BBIUMCIICHUH (a0COMIOTHAS M OTHOCUTENbHAS),
v CPaBHHUBATb YHCIIOBBIC BHIPAKEHMUS;

v 10JI30BATHCSI OLICHKON M MMPUKHUIKON P MPAKTUIECKUX PAcUETaXx.

Tpuronomerpudeckue
pynxuun

B pe3yabTare n3ydyeHusi TeMbl 00y4yaronuecst J10JKHbI 3HATH:

v ONpeACICHUSA paaraHa, CHHYCa, KOCUHYCA U yIJjia O, KaK OpANHATBI 1 aGCL[I/ICCLI TOukH P e,Z[HHH‘IHOﬁ OKPY’KHOCTH COOTBCTCTBCHHO;
v IIOHATHA q)YHKI_II/Iﬁ CHHYCa, KOCUHYCA, TAHI'CHCA, KOTAHI'CHCA,
v OonpeaciiCHue HCpHO,Z[PI‘leCKOﬁ (I)YHKLII/II/I, HAaMMCHBUICTO IMOJIOKUTCIIBbHOI'O IEprUoaa 1A q)YHKHHﬁ CHUHYC, KOCUHYC, TAHTCHC, KOTAaHI'CHC.

B pe3yabTarte n3yueHusi TeMbl 00y4aromuecsi J0JKHbI YMeEThb:

v OIpeeNsITh 3HaYeHHe (YHKLUMH 110 3HAYEHUIO apryMeHTa IIPU Pa3IMyHbIX CrIoco0ax 3a1anus GyHKIIUH;
v CTpOHTH rpaduku GyHKIMIA Y = c0S X, y = SIN X, y = tg X (110 To4kam); no rpaduky Ha3bIBaTh NPOMEKYTKH BO3pacTaHus (yObIBaHUS),




MIPOMEKYTKHU IMMOCTOAHHBIX 3HAKOB, HanOOJbIlIEe U HAUMEHBIIIEE 3HAUCHUS Q)YHKHI/II‘/'I y=COSX,y= sin X5

v HAXOIUTHh OONAacCTH ompeneseHus W 3HA4eHWH (PYHKUWH, HAXOOUTh TOYKM MepecedeHus: rpaduka (yHKIUU C OCAMH KOOPAWHAT,
OIpEeeNsITh, KAaKUe U3 JaHHBIX (PYHKIMH YeTHbIE, KaKue HEUeTHHIC;
v MPUMEHSTh  CBOMCTBAa TEPUOJUYHOCTH  TPUTOHOMETPUYECKUX  (QYHKUWH IS OCTPOCHUS TPa(UKOB;
v crpouth rpaduku pyHkuui y = mf(X), y = f(kx), rapmonndeckux koneOaHu;
v OIUCHIBATH IO Tpa)uKy M B MPOCTEHIINX clydasx Mo (opmysie moBeneHHe W CBOMCTBA (YHKIWH, HAXOAUTH MO TpaduKy (YHKIUH
HanOOJbIINE U HANMEHBIINE 3HAUCHHUS;
v pemarh ypaBHEHUs!, IPOCTEHIIIEe CUCTEMbl YPaBHEHHMH, MCIIONIB3Ysl CBOMCTBA (DYHKIMH U MX TpadKOB.
Tpuronomerpnuyeckne B pe3yabTare udyueHusi TeMbl 00ydaronmuecs J0JMKHBI 3HATD:
YpPaBHeHUs
v olpeneneHns apkKKoCHHyca, apKCUHYyca, apKTaHreHca, apKKOTaHT'eHca YHCIa,;
v (bOopMyIIBI pelieH i MPOCTEHIIINX TPUTOHOMETPHYECKUX YPaBHEHHH COS X = a, SiN X = a, tg X = a, Ctg X = a, COOTHOIIEHUsI aPKKOCHHYCA,
apKCHHYCa, apKTaHTe€HCa, apPKKOTAHTeHCa.
B pe3yabTare u3yueHusi TeMbl 00ydaronuecs T0J1KHbBI YMeTh:
v pemars MpOCTEHINEe TPUTOHOMETPUUYECKHE ypPaBHEHHS, MX CHCTEMbI, a TakKe HEKOTOpbIe BHJBI TPUTOHOMETPHUYECKHX YpaBHEHUI
(KBajipaTHBIE OTHOCUTEIBHO OJJHON W3 TPHUTOHOMETPHUECKUX (DYHKIIUH, OJHOPOHBIE YPaBHEHUS TIEPBON U BTOPOH CTEIEHH OTHOCHTEIBLHO COS
X | Sin X);
v pemaTs IpoCTEHIINE TPUTOHOMETPHYECKIE HEPABEHCTBA;
v WCTIONB30BATh IS NPUOIMKEHHOTO PEeIleHNs] ypaBHEHUH W HEPAaBEHCTB IpaMIeCKHid METOL;
v n300pakaTh Ha KOOPAMHATHOM IIIOCKOCTH MHOXKECTBA PEIICHUH MPOCTEUINTUX YPaBHEHUH U UX CHCTEM.
IIpeoOpa3zoBanue B pesyabTare u3yueHust TeMbl 00y4aomuecs J0MKHBI 3HATh:
TPUTOHOMETPUYECKUX
BbIPasKeHHi v (opMyIIBL, CBSI3BIBAIOLINE TPUTOHOMETPUYECKUE (PYHKIIMK OJHOTO U TOTO XK€ apryMEHTa:
. sinx . COsX 14 (o 03 1 14 (ctg x)? 1
g x= s clgx= —— 1+ ugx) =———=: 1+\lcigx)” = -/ —=—===3:
cosx’ sinx’ (cos]ix)?’ (sin[x)]2
(sinx)* 4 (cosx)®* = 1.
v (hopmyibl, CBsI3bIBaOLIME (GYHKIIMH aPTYMEHTOB, U3 KOTOPBIX OJWH BABOE OOJIbIIE APYroro:
. . T3 — - , - 2tgx
s5in2x = 2sinx~cosx— ;c052x = (cosx)* - (sinx)*; tglx = ————
1—(tgx)*®
_ - 1+cos2x - 1—cos2x
C(cosx)® = ——:(siny)® = ————
2 2
v (hOpPMYIIBI CIIOXKEHHS apTYMEHTOB.
v ¢dopmynel gt TpeoOpa3oBaHUS CyMM TPUTOHOMETPHUYECKMX (DYHKUMH B IMPOM3BEAEHUS, IPOU3BEIEHUN TPUTOHOMETPHUIECKUX

(YHKUUH B CyMMBI.
v




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

v MPOBOAMUTH MO HM3BECTHBIM (HOpMyllaM W MpaBWiIaM NpeoOpa3oBaHHs OYKBEHHBIX BBIPAKCHUH, BKIIOYAIOUIMX TPUTOHOMETPUYECKUE
hynKumm;
v BBIYUCIISITH 3HAUEHHS OYKBEHHBIX BBIPa)KEHHUI, OCYILIECTBIISST HEOOX OTMMBIE MTOJICTAHOBKH U MPE0Opa3OBaHMUSL;
v WCTOJNB30BATh  Pa3iMYHbIE TPUTOHOMETpHUYeckne (GOpMyIbl sl PElIeHHs] TPUTOHOMETPUUYECKUX YPaBHEHH.
Beenenue B B pe3yabTare udyuenusi TeMbl 00yqaromuecs J0JTKHBI 3HATh:
CTEePEeOMEeTPUIO
v OCHOBHBIE TIOHATHSI 1 aKCUOMBI CTEPEOMETPUH, CIIENCTBUS U3 AKCHOM.
B pesyabTare udyueHusi TeMbl 00ydaronuecs J0JMKHbBI yMeTh:
v HCTOJIE30BaTh AKCHOMBI CTEPEOMETPUH M UX CJICACTBUS TPU PEIICHUH CTaHIAaPTHBIX 3a/1a4 JIOTHIECKOr0 XapaKkTepa, H300pa)kaTh TOUKH,
NPSIMBIE U IIOCKOCTU HA ITPOESKIIMOHHOM YEPTEKE IIPU Pa3IMYHOM MX B3aUMHOM PACIIOJIOKEHUU B IIPOCTPAHCTBE.
ITapannenbHOCTH B pe3yabTare u3dyueHusi TeMbl 00ydalonuecs T0JMKHBI 3HATD:

NPSIMBIX H IUIOCKOCTEl B
NPOCTPAHCTBE

v onpeeNeHus apauiebHbIX IPSMBIX B IPOCTPAHCTBE, MapaJUIENbHbIX TNIOCKOCTEN, MPSIMON, MapaiyiebHON TIIOCKOCTH;
v MPU3HAKY NapajuIeJIbHOCTH NMPSMBIX U IJIOCKOCTEH, IPAMOM U IIOCKOCTH.
B pe3yabTare u3yueHusi TeMbl 00y4alonuecs J0JMKHbBI yMeTh:

v OIMCHIBATh B3aWMHOE pACIIOJIOKEHUE TMPSIMBIX M IUIOCKOCTeH B MPOCTPAHCTBE, apryMEHTHPOBAaTh CBOM CYXIEHHUS 00 3TOM
pPacnoI0KEeHNH;

v pemaTs HecIOXKHBIE 3a/layl Ha JTOKa3aTENbCTBO W BBIYMCIEHHUS C WCIONH30BAHHEM H3YyUEHHBIX CBOWCTB, ONpENeNeHHil, MPU3HAKOB
MIEePIICHINKYISIPHOCTH;

v WCIIONB30BATh MPH PEIICHUH CTEPEOMETPHUYECKUX 3a/1a4 MNITAHIMETPHIECKIEe (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 00y4yaronuecst J0JKHbI 3HATH:

v OIIpENeNeHNsl TEPIEHAUKYSIPHBIX IPSIMBIX, IUIOCKOCTEH, NpPSAMOW, MNEPHEHAMKYIAPHOM IUIOCKOCTH, HAKJIOHHOH, NPHU3HAKH
NEPHEHANKYSIPHOCTH NMPSMOM U MIIOCKOCTEN, CBOMCTBA MEPIEHAUKYISIPHOCTH MPSMOM U IIIOCKOCTH;

v TEOpeMy O TPeX MepHeHINKYIIpax;

v CBOICTBA N300pakeHUs MMPOCTPAHCTBEHHBIX (UTYD.

B pe3yabTaTre H3ydyeHusi TeMbl 00y4yaronuecst J10JKHbBI YMETh:

v OMMUCBIBATH B3aWMMHOC PACHOJIOXKCHUC IIPAMBIX U IUIOCKOCTEH B MNPOCTPAHCTBC, ApPTYMCHTUPOBATH CBOH CYXKIACHHUA 00 »TOM
PACIIOJIOXKCHN N,

4 AHAJIN3UPOBATH B HpOCTefIH.IPIX ClIydasaX B3aMMHOC PACIIOJIOKCHUC 00BEKTOB B MMPOCTPAHCTBCE;

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

4 HCIIOJIb30BAaTh IIPU PCHICHUU CTCPCOMCTPUICCKUX 3a4aY INIAHUMCTPHUICCKUC q)aKTI)I 1 METObI;

v

IIPOBOJAUTDH JOKA3aTCIILHLIC PACCYXXJCHUS B XOAC PCHICHU S 3a1a1;




v CTPOUTH CEUEHHS TETPadIpa U Mapasuieeue/ia;
v pacrmo3HaBaTh Ha 4YepTeKax M MOMEIAX IMPOCTPAHCTBEHHBIC (HDOPMBI; COOTHOCHTH TpPEXMEPHBIE OOBEKTHI C WX OMHCAHHSIMH,
M300paKCHUSIMU.

IpousBoanan B pe3yabTaTre n3ydyeHusi TeMbl 00y4alonuecst J10/GKHBI 3HATH:
v OIpe/IeTIeHUsT Tpefieia MOCIIeAOBaTEeNbHOCTH, PUPAIICHHsI apryMeHTa, MpHUpamleHuss (pyHKIWH, TPOU3BOAHOH, TOYKH SKCTpEMyMa
(MakcuMa, MUHIMYMa) (YHKIIMH, CTAIITHOHAPHOW TOYKH, KPUTHYECKOU TOUYKH (DYHKIIHU;
v reoMeTpudeckuii M pU3NIECKUil CMBICI ITPOU3BOIHONM;
v (hopMyJIBI ¥ TIpaBUIIA JUISI OTBICKAHUS TPOM3BOIHBIX;
4 AJITOPUTMBL JJI4 HCCJIICIOBAHUA ¢JYHKHPII>'I Ha MOHOTOHHOCTb U J3KCTPEMYMBEI, HanOOJIBIIEro 1 HAaNMEHBIIIETO 3HAUCHHUS HereprBHOﬁ
(YHKIINY HA TIPOMEKYTKE.
B pe3yabTaTte n3yuyeHusi TeMbl 00y4alonuecs 10KHBI YMETh:
v BBIYUCIISATH TPOM3BOJIHEIE DIIEMEHTAPHBIX (PYHKIMH, HCIIOJIB3YsI CIPABOYHBIE MaTEPHAIIBL;
4 HUCCJICA0BATH B HpOCTeﬁHIPIX cirydasax (bYHKIII/II/I Ha MOHOTOHHOCTbH, HAXOJIHUTH HanOONbIINE U HAUMEHBIINE 3HAYCHUS Q)YHKIII/II‘/‘I, CTPOUTH
rpadMKi MHOTOYJICHOB U TIPOCTEHUIINX PAIlMOHATIBHBIX (PYHKIIHMI C HCIIOIB30BAaHHEM allapaTa MaTeMaTHYECKOTO aHAIIn3a.
IlepBooGpa3nasn B pe3yabTare u3yueHusi TeMbl 00y4alonuecs J0JMKHBI 3HATD:
HHTerpa
olpeneneHre nepBooOpa3Hoil, HEOPENEIeHHOT0 HHTErpaia, OpPEeeIeHHOT0 HHTErpana;
(hopMyITBI ¥ TIpaBMITA ISl OTHICKAHUS TIEPBOOOPA3HOM;
(hopMyIBI ¥ TIpaBUIIA OTHICKAHUS HEOPEACTICHHOTO HHTErpaa;
(hopMymy 1T BEIYHCIIEHUS ollpeneneHHoro narerpana (popmymna Hetorona - JleliGamma).
pe3yJibTare H3y4eHHus TeMbl 00y4Yalomuecs 10JKHbI YMETh !
BBIYHCIISATH IIEPBO0OOPA3HBIC dIIEMEHTAPHBIX (PYHKITHI, NCIIONIB3YS CIIPABOYHBIE MATEPHAIIBL;
BBIYHCIISITh B MPOCTEHIINX CITyYasx TUIOMAIN C UCTIONH30BAHUEM TIEPBOOOPA3HOM.
BexTopsi pe3yJibTaTre H3ydeHHus TeMbl 00y4Yalomnecs J0/KHbI 3HATH:
NMPOCTPAHCTBE

MIpaBUjIa U300pakeHUsI BEKTOPOB Ha MJIOCKOCTH;
OCHOBHBIE CBOIICTBAa BEKTOPHBIX BEJTMYUH;
B YEM COCTOMT IPABHIIO MapajliesiorpaMma, IPaBUIo MHOTOYT OJIbHUKA, IPABUIIO MapaslielenuIesa;
olpezereHne KOJNTMHEAPHbBIX 1 KOMIIAaHAPHBIX BEKTOPOB.
pe3yJibTaTe U3y4YeHHsI TeMbl 00y4arouuecs J0IKHbI YMeTh:

pacKiiabIBaTh BEKTOP 11O JABYM HCKOJUIMHCAPHBIM BCKTOpPAM, I10 TPEM HCKOMIIJIAHAPHBIM BCKTOPAM;
pelaTb TCOMETPUICCKHUC 3a/1a14, OIUPAsACh HAa U3YUCHHBIC [TpaBUJIa, IPUMCHAA aJIT e6panquKHﬁ arrapar,
HCIIOJIb30BAaTh IIPHU PCHICHHUU CTCPCOMETPUICCKUX 3aAau INIAHUMCETPHUICCKUEC (l)aKTLI 1 METOJBI,
MPOBOANUTH N0KA3aTCIILHBIC PACCYXKJICHU B XOJC PCHICHU A 3a1a4.
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Merox koopauHAT
NMPOCTPAHCTBE

B

B pe3yiabTarte n3yuyeHusi TeMbl 00y4alOIHeCs J0KHbI 3HATD:

KaK OMpeeNsioTcsS KOOPIUHATHI BEKTOPA;

JEeWCTBHS HAJ BEKTOPaMHU B KOOPAWHATAX;

KaK OIpeeNseTCsl CKalsIPHOE IPOU3BEICHHE;

CBOMCTBA CKAISIPHOTO ITPOM3BEICHHUS;

ypaBHeHUE cepbl U THIOCKOCTH

(dhopMyIly HaXOXKIEHUST KOOPAMHAT CEpEANHBI OTPE3Ka;

(hopMyITy BEIYHCIICHHS PACCTOSHHS MEKAY IBYMsI TOYKAMH B TIPOCTPAHCTBE C TOMOIIBIO KOOPAWHAT.
pe3yJibTaTe H3y4eHHsl TeMbl 00y4Yarouuecs J0JKHbBI YMETh:

BBIYUCIIATE KOOPJAMHATHI BEKTOPA B IPOCTPAHCTBE;

BBIYUCIIATH CKAIIPHOE ITPOU3BEACHHUE B KOOPAUHATAX;

BBIYUCIISITh PACCTOSIHUE MEXAY JBYMSI TOUKAMH B IPOCTPAHCTBE;

3aIMChIBAThH YpaBHEHUE CHEphl U TUIOCKOCTH;

IIPUMEHSATH IIPU PELIEHUH CTEPEOMETPUUECKUX KOOPAMHATHO-BEKTOPHBIA METO/ [UIsl BBIUMCIIEHHS] OTHOILIEHUM, PACCTOSIHUMI U YIJIOB;
WCTIOJIB30BATh MPU PEIICHHH CTEPEOMETPUIECKUX 3a]1au INIAHUMETPHUYECKHE (PaKThl H METOJIBL;

HIPOBOJIUTH NOKA3aTENIBHBIE PACCY)KICHHS B XO/I€ PEIICHHS 3a1a.

CTreneHu U KOPHHU

pe3yJabTaTE H3YUCHUHA TEMbI 06yqaloumec51 JOJKHbI 3HATDb:
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HOBBIC TEPMUHBI MAaTEMAaTHYECKOTO S3bIKA: CTEMEHh C pAIMOHANBHBIM II0KA3aTelieM, CTeNeHHas (QYHKIHS, WpPpanuoHAIBHOE
BBIpAKEHHE;

v CBOICTBA cTereHHON (DyHKINH, ee rpaduk, hopmyny s quddepeHITnpoBaHusL.

B pe3ynbTare n3ydyeHusi TeMbl 00y4yaronuecs J10JKHbBI YMETh:

v MPUMEHSTD ONpeeTeH s KOpHS 1 apu(METHIECKOro KOpHS N-0i CTENeHH U3 YKcia a AUl IPOCTEHIINX BHIYMCICHHIA;

v MPEICTABIATh ApUPMETHIESCKHI KOPEHb N-0i CTENEH! M3 YKCIa a B BUJE CTENIEHH C PAllMOHANBHBIM  TOKa3aTeleM, CTeleHH ¢
JIpOOHBIM  IOKA3aTelNeM B  BHJC apU(PMETHIECKOTrO KOPHS U3 YHCIIa;

MIPOBOJHTE 110 U3BECTHBIM (hOpMyJIaM M IpaBUIaM IIpeoOpa3oBaHMs OYKBEHHBIX BHIPA)KEHNH, BKIIOYAIOMINX CTEIEHH, PaJuKalIbI;
BBIYHCIIATH 3HAYCHHUS YHCIOBBIX M OYKBEHHBIX BBIPQ)KEHHH, OCYIIECTBIISI HEOOXOJUMBIE TTOJICTAHOBKH U ITPE00pa30BaAHMUS;

pemnrath NpocTelIme nppauoHaIbHbBIC YPAaBHEHHS.

CTPOUTH Tpa(KH CTEEHHBIX (YHKIIH;

MPUMEHSTH TIPOU3BOAHYIO CTEIIEHHOH (DYHKIIMH K HCCIEJOBAaHHIO (YHKIINIA;

NPUMEHSTH  TepPBOOOPA3HYIO CTENEeHHOW (YHKIMM K BBIYMCICHHIO ONPENENCHHBIX WHTErpajoB M IUIOMIAJIEH COOTBETCTBYIOIINX
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¢duryp.

IloxkazaTenbHan
Jorapudmudeckas
pynxkuun

B pe3yabTare n3ydyeHusi TeMbl 00y4yaronuecs J10JKHbI 3HATH:

v HOBBIE TEPMHHBI MaTEeMaTHUYECKOTrO S3blKa: IIOKa3aTeldbHas (YHKIMs, IOKAa3aTelIbHOE ypaBHEHHWE, IOKa3aTeIbHOE HEPABEHCTBO,
norapudm ymcia, OCHOBaHUE Jorapudma, sorapupmuyeckas (QyHKUUSA, JorapuMUUECKOe YpaBHEHHE, Jorapudpmuueckoe HEpaBeHCTBO,
9KCIOHEHTA, JIoraprudmMuieckast Kpupas;




v OCHOBHBIE CBOICTBa U rpad)MKy JIOrapuMHUUECKOH U TTOKa3aTEeNbHON (PyHKINH;
v ¢dbopmynel, CBsi3aHHBIE C THOHATHEM Jorapudma, c¢ auddepeHHupoOBaHHEM
MOKAa3aTelbHON 1 JIorapuPMUIecKor HyHKIIUH.

B PeE3YyJAbTATE U3YUCHUSA TEMbI Oﬁy‘lalOIIII/IeCﬂ AOJIZKHBI YMETD:

v CTpouTh TpadUKd TIOKa3aTeNbHOH © Jorapugmuyeckoidl (QyHKIMHA CIAHHBIM OCHOBAHUE;

v OITUCBHIBATH MO TPaQUKy M B IPOCTEUIINX CIy4asx 1Mo GopMyJie MOBEJCHNE U CBOWCTBA MTOKA3aTeNbHON U JorapudMudeckor QyHKINH;
v BBITIOJTHATh  MTPEeo0pa30oBaHUsl TPOCTEHIIMX BBIPAXKEHHUH, BKIIOYAIONIMX apuMerndeckue Omnepamuy, a TakkKe Olepalyio
Jiorapu(pMHUpPOBaHUS;

v pemarh roka3arenbHbIe, JIorapu(MHUUEcKHe ypaBHEHUS U HEPABEHCTBA, MPOCTEHIIME CUCTEMbl YpaBHEHH, HECIIO)KHBIC YPaBHEHUS U
HEPABEHCTBA, CBOJUMBIE K HUM.

v pemaTh ypaBHEHHs1, TPOCTEHIIINE CUCTEMbl YpaBHEHHH, UCTIONb3Ysl CBOMCTBA (DYHKIMH U UX TpadHKOB;

v MPUMEHSTh  TPOW3BOJHBIC  IIOKA3aTENbHOW, JIOTapU(PMHUUYECKOW  (QYHKIUH K HCCIENOBAaHHIO QYHKIINI;

v MIPUMEHSITh IEPBOOOPA3HBIEC K BHIYMCICHUIO ONPEICTICHHBIX HHTErPAJIOB | TUIONIAJIEH COOTBETCTBYIOIUX (DUTYP.

MHororpaHHuKH

B PeE3YyJIbTATE U3YUCHUHA TEMbI Oﬁy‘{alOIIlI/IeCﬂ AOJI’KHBbI 3HATDh:

oIpeneNneHus IBYTPaHHOr0 yTIila, MHOTOTPaHHUK;
OIIpeNeNeHns U CBOWCTBA IIPU3MEI;

OlIpeneNeHre U CBOMCTBA ITHPaMHU/IBL;

OnpeNeNIeHUE U CBOMCTBA YCEUEHHOM MUPaAMUIbL;
(hopMyIIBI U1 HAXOXKIEHHS] 00bEMOB MHOTOTPAHHHUKOB.
B pe3yabTare u3yueHusi TeMbl 00y4aonuecs J0JMKHBI YMeTh:
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4 pacro3HaBaTh Ha 4YepTeXKaX M MOMAEIAX IMPOCTPAHCTBEHHBbIE (OPMBI, COOTHOCHTH TPEXMEPHBIC OOBEKTHI C HX OINHCAHUSIMH,
H300paKEHUSMY;

4 AHAITM3UPOBATH B MMPOCTEHINNX CITydasX B3aUMHOE PACIONIOKEHUE 00BEKTOB B MPOCTPAHCTBE;

v n300paxkaTh OCHOBHBIC MHOTOTPAHHUKH, BBIOIHATH YEPTEKH 110 YCIOBUSM 3a/1a4;

v pemarh TIAaHUMETPHUYSCKHE M TPOCTEHIINE CTEPEOMETPHUYCECKUE 3aJaud Ha HAXOXKJCHUE T'€OMETPUYECKUX BEIWYHMH (JJIMH, YIJIOB,
Iomanei, o00beMoB);

v pemarh MPOCTEHINNE CTEPEOMETPUICCKIE 3a/]aUd HA BBIUMCICHUE M JI0KAa3aTeNbCTBO C MPUMEHEHHEM CBOMCTB MHOTOTPaHHUKOB;
v CTPOUTH MPOCTEHINNE CeUeHHS Ky0a, TPU3MBI, TAPAMUIIBL;

v HCTIOJIB30BATh MPU PEIICHUH CTEPEOMETPUIESCKUX 3a/1a4 MIIAHUMETPHUYECKUE (GaKThl K METOJIBL;

v MPOBOJINTH JIOKA3aTEIbHbIC PACCY)KIICHUS B XOJIC PEIICHHS 33/1a4.

B pe3yabrate H3yyeHMsi TeMbl OOy4yaromMecsi [I0JLKHBI HCHOJIb30BAaTh MNPHOOpeTeHHble 3HAHUSI U YMeHUSl B IPAKTHUYeCKOi
JesiTeJILHOCTH U NMOBCEIHEBHOM KM3HU JUIS:

v Hcce10BaHus (MOASTUPOBAHNS) HECIOKHBIX IPAKTHUECKUX CUTYAL HA OCHOBE U3yYEHHBIX (OPMYJ U CBOHCTB (PUTYp;
v BBIUMCIICHUA OOBEMOB M IUIOMIAACH MOBEPXHOCTEH NPOCTPAHCTBEHHBIX TN HPU PEIICHWH MPAaKTUYECKUX 3a]ad, WUCIONb3Ys NpHU
HEOOXOMMOCTH CIIPABOYHHUKH M BEIYUCIUTENbHBIE YCTPOHCTBA.




Tena Bpamenus

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

v OIIpENIENICHUS U CBOWCTBA TeJ BPAICHUS LIUJIMH/pPA, KOHYyCca, chephl U mapa;
v (hopMyJIBI ST HAXOXKICHHS TLIONIAICH TOBEPXHOCTH IMIIMHAPA, KOHYCa U I1apa;
v (hopMyJIBI [T HAXOXKICHHSI 00EMOB,

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

4 pacriodHaBaTb Ha YCPTEKAX H MOIACIIAX IPOCTPAHCTBCHHEBIC q)OpMBI; COOTHOCUTL TPEXMEPHBIC 00BEKTHI C HX OIIMCAaHUsIMU,
M300paKEHUSMY;
v aHAJM3UPOBATH B IPOCTEHIIINX CITydasx B3aMMHOE PACIOJIOKEHHE 00BEKTOB B MPOCTPAHCTBE;
v n300pa)kaTb OCHOBHBIE KPYTJIbIE TEJIa; BHIIONHATh YEPTEXKHU 110 YCIOBUSIM 3a/1a4;
v pelaTh IUIAHUMETPUUYECKHE U IPOCTEHIINE CTEPEeOMETPUUYECKHE 3a/add HAa HAXOXKACHUE T'€OMETPUYECKMX BEIMYUH (JUIMH, YIJIOB,
IIoMmaaei, 00bEMOB);
v pelaTh MPOCTEHIINE CTepEOMETPUUECKHUE 3a/1a4ul Ha BBIUMCICHUE U JI0Ka3aTeIbCTBO C IIPUMEHEHHEM CBOICTB TEJ BpallECHMUS;
v CTPOUTH IIpOCTeiiiue cedeHus Ky0a, IpU3MBbl, TUPaMUIIbL;
v HCIOJIB30BaTh IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]ay INIAHUMETpUUYecKue GaKThl U METOJBL;
v IIPOBOAMTH J0Ka3aTeIbHbIE PACCYKIICHHS B XO/I€ PEIIeHMsI 3a1a4.
DJIeMeHThI B pe3yabTare H3ydyeHusi TeMbl 00y4yaronuecs J10JKHbI YMETh:
KOMOMHATOPHKH,
MATeMaTHYeCKoi v pemaTh npocreinre KOMOMHATOPHBIE 3a1a4l METOAOM Iepedopa, a TaKXkKe C UCIOIb30BAaHNUEM U3BECTHBIX (OPMYI;
v BBIUUCIIATH B IPOCTEHIINX CIy4asx BEPOSITHOCTU COOBITHH Ha OCHOBE MOACYETA YUCIIA HCXOI0B.
CTATHCTUKM M TeOpUHU
BepPOsITHOCTE
YpaBHeHust u | B pesyabrare u3ydeHusi TeMbl 00y4al0nMecs: JOJKHBI YMETh:
HEpPaBeHCTBAa
v pemath panMOHAJIBHBIE, IIOKa3aTeldbHbIE M JIOrapu(MUYecKHe ypaBHEHHS W HEPAaBEHCTBA, NPOCTEHIINE HppALHOHAIBHBIE U
TPUTOHOMETPUUYECKHE YPABHEHUS], UX CHCTEMBI;
v COCTaBIISITh YPABHEHUS M HEPABEHCTBA 110 YCIIOBUIO 3a71a4H;
v HCIOJIB30BaTh 1151 IPUOIMKEHHOTO PellIeHHs] ypaBHEHUH U HEPaBEHCTB rpad)nuecKUil METO;

4 I/I306pa)KaTB Ha KOOpI[I/IHaTHOﬁ IIJIOCKOCTH MHOXKECTBa peIHeHI/Iﬁ HpOCTeﬁH.IHX ypaBHCHI/Iﬁ 1 UX CUCTEM.




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

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

- IOCaI0YHBIC MECTA 110 KOJTMYECTBY 00yYarOUINXCS;

- paboyee MecTO MpenoaaBaTes;

- y4eOHUKH 110 KOJIIMYECTBY 00Y4alOLINXCS;

- Ta6J'II/IHBI " CIIPpaBOYHBIC MaTCpHAJIbI
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Jlvicenko, @. @. Marematuka EI'2-2007, 2008. Berynutensabie sk3amensl / @. @. JIpicenko. — PocTos
u//1.: Jlernos.
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IIpumepHBIii IepedyeHb BONMPOCOB M0 Y4eOHOM AN CHUIINHE,
NpoBepsieMble 3aJaHNSIMH B paMKaXxX NPOMeKYTOYHOH aTrecTaluu
(mMcbMEeHHOM PK3aMeHAUMOHHOI PadoThI)

Crenenu 1 KOpHHU.

Jlorapugwm uucna.

JlorapupMuyeckne ToXIECTBA.

@DopMyJIbl TPUTOHOMETPHH.

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

DyHKIMs, CBOWCTBA (DYHKIIHH.

0. I'paduk pynkIHN.

11. IIpomMexyTKh MOHOTOHHOCTH (DYHKIIHH.

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 1 HEPABEHCTBA.

17. Jlorapudmudeckue ypaBHEHUSI 1 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. MHOrorpaHHUKM: IpU3Ma, Mapajlie/euIe], MupaMIa.

23. TloBepxHOCTH U 00BEMBI MHOTOTPAHHHKOB.

24. Tena BpanieHus: NWIMHAP, KOHYC, IIap.

25. TloBepxHOCTH U 00BEMBI TEJT BPAICHUS.

26. KoopauHaThl B BEKTOPHI B IIPOCTPAHCTBE.

27. TabauuHoe U rpaduvecKoe MPEACTABICHUE TaHHBIX.

28. BeposATHOCTH COOBITHIA.

29. IlepecTaHOBKH, pa3MEIICHHS, COUCTAHHUS.

30. IIpumepbl HCIOIB30BAHUS BEPOSITHOCTEH U CTATUCTHKHY TIPU PEIICHUU MPUKIAIHBIX 3a/1a4.

HBOoNoO~WNE
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