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[TOACHUTEJIBHAS 3AITMCKA
INporpamma ofmeodpasosarensioil yueOHol nueuumimHel «MatemaTka: anrebpa u Hava'a
MATEeMaTHYeCKOr0 aHa/lW3a, TeOMEeTPHA» NpeAHasHadeHa [UIA H3Y9YeHHS MaTeMaTHKH B
npodeccHOHANBHBIX 00pa3soBaTENBHBIX OPraHA3alMAX, pealH3yIomuX o0pa3oBaTe/ibHY O
nporpamMmy cpeaHero obmero o0pasoBaHHss B Ipejenax oOcBoeHHs 00pasoBaTenbHOH
nporpaMMbl  cpeiHero rnpodeccuoHalbHoro  obpasoBaHus - TIPOrpaMMbl  TOJATOTOBKH

CIICITHAIIHCTOR CPEJTHETD 3BCHA,

Coznepxanne nporpammel «Maremaruka: anrefpa M Hayana MaTEMaTHYECKOro aHAIN3 1,
reoMeTPHs» HANpaBICHO HA JOCTHKEHHE CIENYIOUHX Ieei:

+  obecnedenne chOPMHPOBAHHOCTH MPEACTABICHHI O COMHANBHBIX, KYJIbTYPHBIX H
HCTOPHYECKHX (PAKTOPaxX CTAHOBIECHUS MATEMATHKH;

+  obecnevenne CHOPMHUPOBAHHOCTH JIOPHYECKOT0, ANTOPHTMHYECKOr0 W MareMaTH4::-
CKOI'0 MBIILIEHHSA]

+  obecnedeHne CPOPMHPOBAHHOCTH YMEHHIH NPHMEHATH IMOJYYEHHBIC 3HAHHA MPH po-
LICHHH PA3JIHYIHBIX 3a/1a4; ;

+  obecneyenne chOPMHPOBAHHOCTH TPEACTABIEHHH O MaTeMaTHKe Kak 4acTu obme-
4eI0BeYeCKOl KyIbTYphl, VHHBEPCATHHOM S3BIKE HAYKH, MO3BOISIIOLIEM OIMCHLIBATE H
H3y4aTh pealibHbie POoIecChl H ABIEHHU.

B pabouyio mnporpaMmy BKIIOYEHO COJEpKaHWe, HalpapleHHOe Ha (OPMHPOBAaHHE Y
CTYJEHTOB KOMIIeTEHLMI, HeoOXomuMBIX Ins KadecTBeHHoro ocsoenus [I[ICC3 na bae
OCHOBHOrOo o00mero o0pazoBaHusi ¢ HOJNydeHHeM cpeiHero o0uiero o0pa3oBaHu I;
NpOrpamMMel MOJrOTOBKH CHEIHAIHCTOB CPEIHEr0 3BEHA.

OBILASI XAPAKTEPUCTUKA YUYEBHOM JIMCIMITJIMHBI «MATEMATHKA:
AJITEBPA U HAYAJIA MATEMATHUUYECKOI'O AHAJIM3A; TEOMETPHA»

Marematuka seasercs ¢yHaaMeHTanbHoil obmeobpasoBarenbHol  JAMCHHILIHHON (O
CJIOMKHBILEMCS YCTOMYHBEIM COAEpKaHHEM M o0uuMu TpedoBaHUsIMH K IOArOoTOBKE 007-
YalOMUXCs.

B nmpodeccuonansHuIX 00pa3oBaTeNbHEIX OPraHN3aluix, Pealn3ylonHMx o0pazoBaTtel,-
HYIO IporpaMmy cpeasero obmero obpasosanus B npeaenax ocsoenus IINICC3 na bare
ocHOBHOrO o0mero o0pa3oBaHus, H3YUEHHE MATEMaTHKA HMEET CBOH OCOGCHHOCTH B
3aBHCUMOCTH OT Npoduiis npohecCHOnanbHOTO 00pa3oBaHHA.

[pn OCBOEGHUH crenHatbHoCTeH CIIO €CTECTBEHHO-HAYYHOTO npodus g
npogeccuonansHoro o0paz0BaHHs, MaremMaTHKa H3ydaercda Ha OasoBoMm yposne ®I'OC
cpeanero obmero oOpazopanus; cnennansHocredt CIIO  coumansHO-IKOHOMHYECKOI'O
npoduneii npodeccrnonanenoro obpasosaHns MareMaTHka uiywaerca Oonee yriaybieHHO,
kak npodunsHas yueOuas [IHCIMNIMHA, YYATHIBAIOMAA CHENU(pHKY OCBAHBACMBIX
crenHanbHOCTEi. '

OTO BBIpaKAETCA B COJAEPKAHHH 00yUYEHHA, KOJIHYECTRE YacOB, BLIJICNSEMBIX HA H3YUYEHF €
OTAEALHBIX TEM MporpaMmsbl, TIyOHHE HX OCBOEHHSH CTyACHTaMH, obbeMe H Xapaxtej €
OPaKTHYCCKHX SBHﬂTHH BHIAX BHBEI.)’,[[HTOPHDI-‘[ CHMDCTOETEIII:HDH ]JEGDT.BI CT)’)J.SHTDB

OO0mue memH M3YYEeHHs MATEMATHKH TPAIHIHOHHO DPEaJH3VIOTCAd B YETBIPEX Hampai-
NEHHAX:

1) oOmee npexacrapienue 0b HAEIX H METOJAX MATEMATHKH:

2)  HHTEMIEKTYaJILHOE PA3BHTHE!

3) OBJIaJgCcHHE HEDGXD,JII{MI:IMH KOHKPETHBIMH FHAHHAME M YMCHHAMIHI,

4)  BOCIHTATEIILHOC BO3JACHCTBHE.



[Mpodunusanus neneii MaTemMaTHueckoro oOpazoBaHus OTpaxkaercd Ha Beidope mpii-
OpHMTETOB B opraimzanuu yueOHoil gestenbHocTH oOywalommxcs. Jism  conmaneHO-
sxoHoMHdeckoro npodis npodeccHonanbHoro obpaszopanus Beibop neneil cmewaercs B
ﬂpa[’MﬂTH‘IBCKDM HalpaBJICHHH, HpBﬂyCMﬂTpHB&IDIﬂﬁM YCHIICHHE H pacliipeHE €
NPHKIAJAHOIO XapakTepa HW3y4eHHs MaTeMaTHKH, MPEHMYIIECTBEHHON OpHEHTAlHWH Fa
ANTOPHTMHYECKHIT CTHITE MO3HABATEIBLHOI AeATEIBHOCTH.

M3ayuenne matemaTHKH Kak npoduibHoil obmeobpasopareIbHOH yueOHOH AHCIHIUIHHEL,
yuuTBIBalOmeil  cmenudMKy  ocaMBaeMblX  cryieHramu  npodecenii  CIIO  wnma,
obecneunBaeTcs:

BHIOOPOM PasiIHYHBIX HOIX0/J0B K BBEJEHHIO OCHOBHBLIX NOHATHIA;

+  (pOopMHpOBaHHEM CHCTEMBI yueOHBIX 3a/1aHuil, obecneunBalomux ApdeKTHBHOE OCY-
IeCTBIACHHE BEIOPAHHEIX IENEeBLIX YCTAHOBOK,
oOoramenueM crnexkTpa crusieil yueOGHoil AedTeNBHOCTH 3a CYET COMIACOBAHMSA C Be-
JYHAME  JIeATeIbHOCTHBIMI XapakTepHcTHKaMH BhGpanHoli npodeccnn / cremir-
AlIEHOCTH.

ITpodunpHas cocrapnsiomas orpaxaercs B TpeboBaHHAX K NOJrOTOBKE ofyyarommuxes B

YaCTH: '

. Oﬁﬂlﬁﬁ CHCTEMEI 3HAHMIH; COOCPKATCIBHBIC ITPHMCPEI HCIIOJAL30BAHUSA MATEMATHYC-
CKHX MeH H METO/I0B B poflecCHOHANLHOI IeATeIbHOCTH;

+  yYMEHHMIi: pazinune B ypoBHe TpeboBaHuii K CIOKHOCTH MPHMEHIEMBIX AITOPUTMOB]

*  [PaKTHYECKOTO MCIONB30BaHHA TPHOOPETEHHBIX 3HAHHA W yMEHMI: HHIHBHJyalh-
HOro yueOHOro onbiTa B NOCTPOCHHH MAaTEMaTHYECKHX MOJIENEeH, BEIMOJIHEHUH He-
CIeI0BATENIbCKUX ITPOEKTOB.

Takum oOpasom, peanm3anust cofepkaHHs y4eOHOH NMCUMIUIMHEI OPHEHTHPYET Fa
IPHOPUTETHYIO POJb HNPOLECCYAIbHBIX XapaKTepHCTHK ydeDHOH pabOoTHI, 3aBHCAIMX CT
npoduins npodeccHoHATEHOTO 00pa3oBaHusA, MOJYYEHHS OMNBITA HCMOIL30OBAHHSA MATE:-
MAaTHKH B COJICPIKATENBHBIX H MPOQECcCHOHANBHO 3HAYMMBIX CHTYAI[HAX MO CPABHEHHIO .C
(hopMaNTbHO-YPOBHEBLIMH PE3YALTATHBHBIMH XapaKTEPUCTHKAMH 00yUeHHSI.

Conepxxanue y4eOHOH OUCHHILIMHBI pa3paboTaHo B COOTBETCTBHH ¢ OCHOBHBIMH COMIEP-
KaTeIbHLIME JTHHAAMA 00yUEHHS MaTeMaTHKe:

+ anrebpanyeckas JMHASA, BKIIOYAIOUIAS CUCTEMATH3alHIO CBEJACHHIT 0 HuCIax; H3Y4YeH €
HOBEIX M 000611IeHHe paHee H3YYCHHBIX onepannii (BO3BEACHHE B CTENEHD, H3BJICUYCHY S
KOpHA, Norapu()MHPOBAHHE, CHHYC, KOCHHYC, TAHI'€HC, KOTAHIeHC H 00OpaTHEIE K HHM);
H3VUCHHe HOBBIX BHJIOB YHCIIOBBIX BBIPAKEHHH H (OPMYI: COBEpIICHCTBOBAaHE €
NPaKTHYECKHX  HABBIKOB M BBIYHCJIWTENBHOH  KYIBTYpPHI, paclIdpeHHe H
coBepUIeHCTBOBaHWE anrebpanyeckoro ammapara, C(pOPMHPOBAHHOIO B OCHOBHCI
1IKOJIE, H €r0 NPHMEHEeHHEe K pPelleHrIo MaTeMaTHHYEeCKHX H MPHKIaIHBIX 3a1a4; :

*  TEOPeTHKO-(YHKLHOHA/IbHAA JIMHHUSI, BK/IIOYAIOLAs CHCTEMAaTH3alHIO H PacHlIHPEHY e
CBeleHHH O (YHKLMAX, COBEPUICHCTBOBAHWE I'papHUECKMX yMEHMIl; 3HAKOMCTBO -C
OCHOBHBIMH WJIEAMH H METO/IaM¥ MaTeMaTHYeCKOro aHanuia B obweme, no3possiouey
HCCAeOBATh IeMeHTapHble (YHKIHH H pemarbh npocreiiine reoMeTpHYECKH 2,
(uzHyecKue u Apyrue NpuKIaaHble 3a1auu;

+ NHHHA YpaBHEHHH M HEpaBeHCTB, OCHOBAHHAS HA MOCTPOSHHH H HCCIEI0BAHHH
MaTeMaTHYeCKuX Mojenell, mnepecekaromasgcs ¢ anredpanveckod W TEOPETHKO-
(GyHKOMOHANBHOM IMHHAMH W BKIIOYAIONIAs Pa3sBHTHE W COBEPIIEHCTBOBAHHE TEXHUKH
anreOpapveckux npeodpaszoBaHuil JUIS peleHHs ypaBHEHMH, HEPAaBEHCTB M CHCTEM;
(GopmupoBaHue CIOCOOHOCTH CTPOMTH M HCCIEN0BAThH NPOCTEHLINE MATEMaTHYECK! €
MOJEIM [PH PEUICHHH NPHKIAJIHBIX 3aiad, 331a4d M3 CMEKHBIX H CHCUHANBHB X
JAUCIHHIIINH;

*  reoMeTpHYecKas THHHS, BKIIOYAIOMas HATISNAHBIC MPEeICTABICHHA O TPOCTPAHCTBE(-
HBIX (PUTYpaxX W M3yueHHe HX CBOHCTB, GOPMHPOBAHHE H PA3BHTHE MPOCTPAHCTBEHHO-
ro BooOpaxeHus, pa3zBHTHE cIocoBOB reOMETPUYECKHX H3MEPEHHH, KOOPAHHATHOIO U



BEKTOPHOI0 METOAO0B I/ PEHICHHA MATEMATHHECKHX H IPHKIAIHBIX 3aat;

*  CTOXacTHYeckKas JHHHA, OCHOBAHHAA Ha Pa3iBHTHH KQMGHH&TDPHBD& }TME‘HHH..
HPEI[CTE[BIiEHHﬁ O BEPOATHOCTHO-CTATHCTHYECKHX 3dKOHOMEPHOCTHX OKPYIKAIOOICIOo
MHpa.

Pazjiensl (TeMsl), BKIIOYEHHBIE B COIEpKaHNe yueOHOM AMCIHNINHEI, ABISIOTCS 001IHMH
ana Beex npodmieit npodeccuonansHoro odpasoBaHHs W NpH Beex odbemax yuebHOro
BpPEMEHH HE3aBHCHMO OT TOro, siBnsercs JIu ydebnas qucumninHa «MaTtemaTtHka: anrebpa H
Hayana MATEMATHYECKOro aHaiusa, reoMeTpus 6a30B0il HITH NpoQHIBHO.

B npuMepHBIX TeMaTHYECKHX IJIaHaX NporpaMMel y4eOHBIH MaTepHan MpejcTaBieH B
flopMe 4epemVIOIUIErocs pa3BepTHLIBAHHS OCHOBHBIX COJIEPIKATENBHBIX IJHHHH (aire-
Gpandeckoil, TeopeTHKO-QYHKOHOHAILHOM, ypaBHEHHH W HEPABEHCTB, IEOMETPHYECKOIL,
CTOXACTHYEeCKOil), 4To no3sonsier rudKO MCMONB30BaTh HX PACIONOKEHHE H B3aUMOCBI3,
cocTasTe pabounii KaleHZapHBUE I7aH, NO-pasHOMY 4epeiys y4deOHbie TeMmbl (riassl
yueOuuka), yauthiBad npoduie npodeccHonansioro obpaszosanus, cneuudpuky ocpanpaec-
moit npodeccun CITO wmm cnenmansroct CIIO, ray6uny usydenus Marepuana, ypoaerh
NOATOTOBKH CTYZAEHTOB 10 [IPEIAMETY.

[peanaraeMble B NIpUMEPHBIX TEMATHUYECKHX NJ1aHax pasHbie 00beMbl yueOHOro BpeMeHH
Ha H3VYeHHMe OAHOH M TOH e TeMbl PeKOMEHIYeTCs HCIIONb30BaTh JUIA BHIMOJIHCHHA paj-
THYHEBIX yueOHEIX 3a7anuii. Tem caMbpiM pasnnuus B TpeOOBaHHAX K pesyibTaram 00y4eHE A
NPOSBATCH B YPOBHE HABBIKOB 110 PELICHHIO 3aa9 H ONBITE CAMOCTOATENLHOI paboThL.

Mayuenne oOmeobpazosarensHoii ydueOnoit muenunnnHel «Martematnka: anrebpa u
HAYATA MATEMATHYECKOTO aHAIN3A, FEOMETPHS» 3aBEPIIACTCS MOJIBEICHHEM HTOTOB B (opy e
IK3aMEHa B paMKax MpOMEXKYTOUHOH arTecTaluy CTYAEHTOB B IIpolecce OCBOCHE A
ocuosHoii [TTICC3 ¢ nonyuennem cpeanero obmero odpazoBaHus.

B pasznene nporpammbl «Cojepxanue yueOHON AHCHHIUIMHBIY KYPCHBOM BBIICIEH Mil-
TepHaa, KOTOPhIH NpH H3YUYEeHHH MaTeMaTHKH 0a3oBoii y4eOHOH AMCHMILUIMHEL, KOHTPOI'O
He MOUIe/KHT. '

MECTO YYESHOH JIUCIUITIJIMHEI B YUEBHOM ITJIAHE

Vuebuas HCIMILINHA SBJISETCS YacTei0 00s3aTenbHOIl npejamerHoii obracTu
«Maremaruka u undopmarukay ®I'OC cpeanero obuero odpaszosanus, OVJI1.03
«Matemarnka: anredpa H Hayajza MAaTEMaTHYECKOTO aHaln3a, reOMEeTPHs» H3ydaeTes B
obmeobpazoBaTenbHOM yueOHOM IHKIIE.

PE3VIIBTATBHI OCBOEHUSI YUEBHOM JIUCILIMITJIMHBI

Ocroenne copepxkanns yueOHOH aucuuminebl « Matemarukay odecrneudBaeT A0CTHIKE-
HHE CTYASHTAMH CIeAYIOINX pPe3yaibmamos:

* JIMYHOCHHBIX: ;

- cOopMHPOBAHHOCTL NPEJICTABACHHH © MaTeMaTHKE KaK YHHBEPCAJIBHOM S3LIFE

HAYKH, CPEJACTBEe MOJACIMPOBAHHS SABJICHHH H NPOLECCOB, HAEAX M METOMAX Mil-
TEMATHKH;

- MOHMMaHWE 3HAYMMOCTH MATEMAaTHKH J[UIs Hay4YHO-TEXHHYECKOTO IIporpecci,
chopMHPOBAHHOCTL OTHOINCHMS K MaTEMaTHKE Kak K dacTH oOmiedenoseveckcit
KyJbTYpEl dYepe: 3HAKOMCTBO C MCTOpPHUEHl pasBHTHA MAaTEMaTHKH, JBOJIOLHEH
MaTeMaTHYeCKAX HIEH; '

- pa3BUTHE JIOrMYECKOr0 MBIIUIEHHs, NPOCTPAHCTBEHHOTO BOOOpaKEeHHs, Aanropu
MHYECKON KYJIBTYPhl, KPHTHYHOCTH MBIIIICHHS Ha YpOBHE, HEOOXOJHMOM U s
Oyayuieit mpodeccHoHaIbHON AEATENBHOCTH, U MPOAO/IKeHHA ofpasoBaHus
camoo0pazoBaHus:



OBJAJICHHE MaTeMaTHYeCKUMH 3HAHUAMM H YMEHHSMH, HEoOXOAMMBIMH B M0-
BCEIHEBHON JKH3HH, JUIA OCBOCHHA CMEKHBLIX €CTECTBEHHO-HAYYHBIX JHCHHIIHH H
JUCIHIUIHE Npod)eCCHOHANBHOIO UMKNA, 1M NMojdyyeHHus obpasosaHus B 00nacTsy,
He Tpedyroumux yriy0leHHoli MaTeMaTH4ecKOH MO/Ir0TOBKH,
FOTOBHOCTh M ¢HOCOOHOCTh K 00pazoBaHHIO, B TOM 4HCIE caMo00pa3oBaHHIO, Ia
NpOTSMEHHH Bcell MKH3HH; CO3HATENLHOE OTHOIIEHHWE K HenpepbiBHOMY 00-
Pa30BAHMIO KaK YCIOBMIO ycnemHoii npodeccHoHanbHol M oOIIecTBEHHON efd-
TEINLHOCTH. i
TOTOBHOCTL H CIOCOOHOCTHL K CAMOCTOATENBHOH TBOPYECKOH M OTBETCTBEHHCH
AesTelIbHOCTH;
TOTOBHOCTH K KOJUIEKTMBHOIM pabore, cOTpYAHHYECTBY CO CBEPCTHHKamMH B 00pi-
30BaTEIbHON, OOIIECCTBEHHO MOJIE3HOH, YIeOHO-HCCNIeI0BATENLCKOH, TPOEKTHOH H
APYTHX BHIAX AEATETbHOCTH;
OTHOIIEHHE K NpoQecCHOHANLHON AEATeNbHOCTH Kak BO3MOMKHOCTH YYacTus B
DElICHUH JIHYHBIX, OOINECTBEHHBIX, TIOCYAapCTBEHHEIX, OOIIeHalHOHAILHEX
npobiaem;

s MemanpeoMemmbix:

- VMEHHE CaMOCTOATeNbHO ONpeAeNaTh HeNH [esTeIbHOCTH H COCTABIATH IJIaHAbI
HEATEIBHOCTA. CaMOCTOATENBHO OCYMIECTBIATh, KOHTPOJIHPOBATE M KOPPEKTI-
POBATh AEATENBHOCTE; MCHONB30BAThE BCE BO3MOKHBIE PECYPCHI IS JOCTHIKECHE A
NOCTABICHHBIX 1lefeil M peanusaliy IUIAHOB JeATeNbHOCTH; BHIOMPATH YCUELIHE €
CTpaTeruy B Pa3/IHYHBIX CHTYALHAX;

- YMEHHE IPOAYKTHBHO o0marbes H B3aHMOJEiCTBOBATH B IPOIECCE COBMECTHCH
NesTeNLHOCTH, YYHTHIBATE MOZHMIMH JIPYTHX YYaCTHHKOB JEATEABHOCTH, d(her-
THBHO paspentars KOHQIHKTEL
BllafieHHe HaBBIKAMH TO3HaBaTeNbHOMN, yueOHO-HCCIeA0BATENLCKOH H IIPOEKTHCH
AEATENBHOCTH, HABHIKAMHA paspeienns npobiaem; cnoco0HOCTs M FOTOBHOCTH K
CaMOCTOATENLHOMY MOHCKY METOJOB PEIICHHA NPaKTHYCCKHX 3aj1ad, NPHMCHEHH O
PazIuYHBIX METOJ0B MO3HAHWA

- TOTOBHOCTh M CHOCOOHOCTH K CAMOCTOATENbHOH HH(OPMALHOHHO-II03HABATENBHO
JeSTe/IbHOCTH, BKIKOYAs YMEHHE OPHEHTHPOBATHCA B Pa3HUHBIX MCTOYHHKEX
nH(opMalHH, KPHTHYECKH ONCHHBATH H HMHTEPIPETHPOBATH HH(MOPMANMIO, (-
JIYIAEMYIO U3 Pa3sTHIHBIX HCTOYHHKOR;

- BH4JICHHE A3BIKOBBIMH CPEICTBAMH: YMEHHE SACHO, TOTHYHO H TOYHO H3jaraTk ¢BOO
TOYMKY 3PEHHS, HCIIONIB30BATE a/IeKBATHBIC S3LIKOBBIE CPElCTBA; '

- BIIQJIEHHE HABLIKAMH [03HABATENBHOH pedIeKCHH KaKk OCO3HAHMS COBEPIIAEMDL X
JeiicTBHIT M MBICIUTENBHBIX TIPOIIECCOB, HMX DPE3YNLTATOB M OCHOBAHHM, TPaHKI]
CBOEr0 3HAHMA H HE3HAHHS, HOBBIX [MO3HABATENLHBIX 3a7ad H CPEACTB JUid ¥X
JNOCTHIKEHUSI;

- HeNeyCTPEeMICHHOCTh B [IOMCKAX M NPHHATHH pelleHHil, coo6pasHTeNbHOCTh |
HHTYHI[HS, Pa3BHTOCTH NPOCTPAHCTBEHHLIX NpeicTaBieHuil; cnocobHOCTL BOC-
NPHHUMATE KPacoTy M rapMOHHIO MUpa;

* HPeOMEemHbIX: _

- c(popMHPOBAHHOCTH NpEJICTABICHHII 0 MATEMAaTHKE KaK 4acTH MHPOBOH KYJIbTYPHI
MecTe MaTeMaTHKH B COBPEMEHHOH LMBHIH3aLMH, crocodax onucaHus sSBICHHH
peaibHOro MHpa Ha MaTEeMaTHYECKOM sA3BIKE; J

- chopMHPOBAHHOCTE NIPEACTABIEHHN 0 MATEMATHYECKHX NMOHATHAX KaK BAXKHEHIIPX
MaTeMATHYECKHX MOJIEJISX, MO3BONAIONMX ONKCHIBATG H U3YYaTh PA3HBIE [POLIECC ]
M SIBJAEHWS; [OHHMAHHE  BO3MOXKHOCTH  AKCHOMATHYECKOTO  MOCTPOEHF f
MaTeMaTHYECKHX TEOPHIA; '

- BlaJeHHEe METOJaMH [10Ka3aTe/lbCTB H AITOPHTMOB PELICHHA, YMEHHE HX TPHM-
HSITh, IIPOBOJINTD JOKA3aTENbHBIE PACCYIKIEHUS B X01€ PELIeHus 3a/1ay;



- BAAQJECHHE CTAHJAPTHBIMH MPHEMaMH PelIeHHs PallHOHAIBHEIX H MppalHOHAIBHEIX,
oKazaTe/NbHBIX, CTENEHHBIX, TPHIOHOMETPHYECKHX YpPAaBHEHHIl W HepaBeHCTB, HX
CHCTEM: MCIIOJIB30BAHHE FOTOBBIX KOMIBIOTEPHEIX TIPOrpaMM, B TOM YHCIE Uis 110-
HCKA MYTH PEIIEHHS H WLTIOCTPALMK PEIIEHHs YPAaBHEHHI 1 HepABEHCTB;

- c(hOPMHPOBAHHOCTE IpejcTaBieHNT 00 OCHOBHBIX NOHATHAX MaTEMaTHYECKOro
aHaIM3a M MX CBOMCTBAX, BNAJCHHE YMEHHEM XapakKTepU30BaTh nosejenue (QpyHK-
Mif, MCIONB30BAHHE IMOJYYEHHBIX 3HAHWH [UIS ONMCAHHS M AHAIM3A pPEalbHBLI
3aBHCHUMOCTEI;

- BIAJEHHE OCHOBHBIMU MOHATHIMH O IUIOCKHX H IIPOCTPAHCTBEHHBLIX IeOMETpHYe-
cKHX (PHTYpax, HX OCHOBHBIX CBOHCTBAX; C(HOPMHPOBAHHOCTH YMEHUS PACIIO3HABAT:
reoMeTpHueckie (PUIyphl Ha 4EpPTEKaxX, MOJACNAX H B PEaJbHOM MHpE; MPHMEHEHH:
H3YUEHHBIX CBOiiCcTB reoMerpuueckux ¢uryp u  dopMyn s  pelneHm:I
reOMeTPHYECKHX 3a/1a4 W 3a1a4 ¢ NPAKTHHECKHM COASpPKAHHEM,

- C(OpPMHPOBAHHOCTEL NPEJACTABICHHH 0 Mpoleccax H SBICHHAX, UMEIOLIMX BEpo-
ATHOCTHBIH XapakTep, CTATHCTHYECKHMX 3aKOHOMEPHOCTAX B pealsHOM MHpE,
OCHOBHBIX MOHATHAX 3JCMEHTAPHOW TEOPHH BEPOATHOCTEH; YMEHHH HAXOIHTh M
OLEHHBATE BEPOATHOCTH HACTYNNEHHA COOBITHH B MNPOCTEHINMX NPaKTHYECKHX
CHTYAIHAX H OCHOBHBIC XapaKTePHCTHKH CIYYAHHEIX BEJTHYHH]

- BIAJCHHE HABLIKAMH MCIOJIL30BAHHSA TOTOBBIX KOMMNBIOTEPHBIX IIPOrpaMM IHpi
PELICHHWH 3a/1d'.

COJIEP)KAHUE YUYEBHOM JTUCLIMITJIIMHBI ;

Beenenue g

Maremaruka B HayKe, TEXHHKE, JKOHOMHKE, HH)OPMAIHOHHBIX TEXHOJIOTHIX W Mpak-

THYECKOH aeaTenbHOCTH. Llenn u 3a7a4ym H3y4YeHHA MaTEeMaTHKH NPH OCBOSHHH npodeccHi
CIIO n cnenmansaocteii CII10.

AJIEEPA

Pazsumiie nousamus o wucie

Ilensie u panuonansHbie uncna. Jleffcteurenbusle yucna. Hpubnuscennvie 6uiucienus.
Komnaercuwie wucaa.

Kopunu, cmenenu u no2apugmor

Kopuu u crenenn. Kopun HarypanbHOi creneHd M3 uHcaa H ux cpoiictBa. Cremenu ¢
panMoOHATBHBIMH TOKa3aTeNaMH, HX cBoiicTBa. CTenenn ¢ AeHCTBATENLHEIMI [IOKA3ATEIAMHE.
Ceoticmea cmenenu ¢ Oeicmeumenbiblm ROKA3AmMenem.

Jlorapudm. Jlorapudm uncna. OcHoBHoe norapupmMubecKoe TOKAECTBO. JlecATHIHBIE 11
HaTypansHele norapudmel. [lpasuna neiictemit ¢ norapudmamu. Ilepexox k HOBOMY/
OCHOBAHHIO.

IIpeoGpasopanue anrebpanueckux Beipaxcenuii. IIpeobpazoBanne panHOHANBHBIX, HP-
PAlHOHAIBLHBIX CTENEHHBIX, OKA3aTENbHBIX H JOTapH(YMHYECKHX BEIpaKEHUH,

OCHOBbI TPUTOHOMETPUHU

OcHOBHBIE NOHATHSA
1]
Panuannas mepa yrna. Bpamarensnoe asuskenne. CuHYC, KOCHHYC, TAHI€HC H KOTAHTEH:
YHCHA.
OcHOBHBIE TPHTOHOMETPHYECKHE TOXKACCTBA



Qopmynsl npupesienns. Dopmynsl crnoxmenns. Dopmynsl yaBoeHHs Dopmyasi nOAO-
GUHHO20 yeida.

Ilpeobpazopanus npocTelnnX TPHTOHOMETPHYECKHAX BLIPAKEH U

[IpeoGpasosanue cyMMBl TPHIOHOMETPHUECKHX (DYHKITHI B IPOM3BEJCHUE M NPOU3BEIE-
HHS B CyMMY. Buipaoicenue mpuzonomempuieckux Qynkyuil yepes manzeHc NO10GUHHO20
apzymenma.

TpuroromeTpuueckne ypaBHeHHs W HEPAaBEHCTBA

[Mpocteiimue TpuroHoMeTpHHYECKHe YpaBHeHHA. [Ipocmeiiuue mpuzoHOMEmpuYecKu?
HepdaeeHcmea,
OGparHsie TpUrOHOMETpHYeCKHEe (PYHKIHH. APKCHHYC, ADKKOCHHYC, apKTAHTEHC.
OYHKIIUH, UX CBOMCTBA ¥ rPAGHKH

@Oyuxunu. O6nacTe onpeneneHns U MHOXKECTBO 3HaueHuil; rpadmk GyHKmuH, nocrpoe-
HHe Tpa)uKoB QYHKIIHIL, 3a1aHHLIX PA3THYHEIMH criocobamm.

Cpoiicta (yHkuun. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTH, OIPAHHYEHHOCTH, MEPHO-
ausHOCTh. [IpoMekyTkH Bo3pacranus u yObiBanus, Hanbosbliee U HAHMEHbIIEE 3HAYCHHS,
TOYKH 3KcTpemyMma. ['paduuecxkas murepnperauns. [IpuMmepsl (yHKIMOHANBHBIX 3aBHCH-
MOCTEH B peajpHBIX NpOLEccax U ABICHUAX. ApHMeTHUeCcKHe onepalny Hal (QYHKIAIMHE.
Croxnan Gynxuns (komnozunus). Houamue o HenpepbiéHOCMU (DYHKYUIL

Obpartusle yHKIHH. '

Obnracme onpedenenua u obracms snavenut oopamuon gyuxyuw. I pagux obpamuoii
gyuxyuu.

Crenennsle, nokasareibnble, 10rapu()MuuecKie H TPHTOHOMETPHYECKHE DYHKIIHA.

OOpaTHble TPHTOHOMETPHYECKHE (DYHKLIHI

Onpenenennsa GyHKUNi, HX cBOiicTBA U rpaduKH.

[Ipeobpasosanna rpaduxos. [lapannensHblii nepeHoc, CHMMETPHSA OTHOCHTEIBHO OCeil
KOOp/MHAT M CHMMETPHS OTHOCHTETHHO Hadama KOOPAHHAT, CHMMETPHA OTHOCHTEIBHO
IpAMO#l y= X, pacTfAKEeHHE H CiKaTHE BJIOJb Oceil KOOpAHHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[Tocnenosarensnoct. CrnocoObl 3a1aHus ¥ CBOMCTBA YHCIOBBIX MOCIEAOBATEILHOCTER .
Ilonsmue o npedene nocredoeamenvnocmu. Cywecmeoeanue npedena MOHOMOHNO
ozpanudennoi nocredogamensvnocnmu. CyMMHpOBaHHE mocileaoBarebHOCTeH, beckoHeyH)
yOEIBAIOAs reOMETPHYECKAs IPOIPECCH H €€ CyMMA.

[Ipoussoznas. Ilousitue o npoussojnoil GpyHkunu, ee reomerpudeckuil u Quinyeckui
cMbIci. YpaBHeHue KacaTeneHOH K rpaduky ¢yuxuun. IlpousBoaHble CYMMEBI, pa3sHOCTH,
[pOU3BEJIeHAs, YacTHRIE. [Ipou3BOIHEIE OCHOBHBIX MeMeHTapHBIX (yHkumii. [Ipumenenns
MpoM3BOAHON K wHcenenosanuio QyHkuuil u noctpoeuio rpadukos. IIpouzeoonvi?
obpamuoll PYHKYUU U KOMNOZUYUU DYHKYUL.

[IpuMepbl HCMoNb30BaHHA MPOM3BOAHON /A HAXOKICHHS HAHJIYYIIETQ pPELICHHS 3
NPHKITaAHBIX 3aj7a4ax. Bropas npom3sognas, ee reoMeTpHuYecKHi M (HIHUECKHI CMBICT.
Haxoxaenue ckopocTH Ui npouecca, 3a1ansoro GopMyaoi u rpaduxoM.

IMepsoo6pasias u uHTerpan. IIpAMeHenNe onpeieNeHHOr0 HHTErpasa Ul HAXOK/ICHH T
mwiomany KpusoauneiHoii Ttpaneuun. @opmyna Heiotoma—JleiiOnnna. ITpumeps npH-
MEHCHHS HHTerpana B (JU3NKe U reOMeTpHH.

YPABHEHUS U HEPABEHCTBA



VparHeHHs H cHCTeMbl ypasHeHunil. PaunonansHblie, HppalHOHANbLHEIC, 0KA3aATEIbHBIC 1
TPHTOHOMETPHHYECKUE YPABHEHHA H CHCTEMEL.

PaBHOCHILHOCTE YPABHEHHH, HEPABEHCTE, CHCTEM.

OcHOBHBIE NPHEMBI HX pemieHHs (pa3joKeHHe Ha MHOJKHTEJIH, BBEJICHHE HOBBIX HEH3-
BECTHBIX, [OJCTaHOBKA, rpaduyeckuii MeTox).

HepapeHcTBa. PanuoHanbHBIE, HPPAUMOHAIBHEIE, NOKA3aTENBHBIE H MPUZOHOMEMPU-
yecruenepapeHCTBa. OCHOBHBIE IPHEMBI HX PEIICHHS, ;

Hcnonszopanue cBoiicTe U rpadukos GyHKIHNA NpH pEelIeHHH YPaBHCHHH W HCPABEHCTE.
Meton unaTepBanoB. MzoOpaxkenue Ha KOOPJMHATHOH ILIOCKOCTH MHOMKECTBA PEIICHH i
VPABHCSHHIT i HEPABEHCTB C JABYM:A NEPEMEHHBIMH H HX CHCTEM.

Hpuraaonuwvie 3adauu

[Tpusenenre MaTeMaTHYECKUX METOJ0B JUIS PEIIEHHs COJep:KaTe/ibHbIX 3ajad H3 pai-
ausHBIX o0nacTell HAYKH H NPAKTHKH.

Hetepnperauus pesyisTara, ydeT peaqbHBIX OrpaAHHYCHHI.

KOMBUHATOPHKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEH

DreMeHTH KOMOUHATOPHKH
OczoBHElE NOHATHS KOMOHHATOPHKH. 3aJa4yd HA MOJCYET YHCIA pasMellcHHil, nepecTa-
HOBOK, coueranmii, Pewenue 3amau na nepebop sapuantoB. ®opmyna 6unoma HeloToHe.
Caoiicta GuHoMAHANBHEIX K03G(unuenTos. Tpeyronsuuxk [Tackans.

DNeMeHTHl TEOPHH BEpOSATHOCTEIH

CobbiTHE, BEPOSTHOCTH COOBITHSA, C/IOKEHHE W YMHOMEHHE BeposTHocTell. [Tonamue 2
wezasucumocmy cobbimutl. Juckpemnas cayyaunas 6eiuvMuHd, 3AKOH €€ pacnpeoenenus.
Huchossie xapaxmepucmuru ouckpemuoil cayyainoil eenuyunst, Ilonamue o zaxonz
foabuux yucen.

DIeMEHTH MaTeMaTHYeCKOH CTATHCTHKH

IIpencrapnenne HanHbIX (Tabauusl, AuarpaMMsel, rpadHKH), cenepatbiuas co6OKYnHOCME,
guifopra, cpeduee apugpmemunecxoe, meduana.dlonsmue o0 3adavax mamemMamuyecko:
CMamuemuKxu.

Pewteniue npakmueckux 3a0ay ¢ npUMeneHueM 6eposmHoCmHblx Memoooes.
T'EOMETPUA

Hp}i‘.’rfblﬁ' W npocKkocmu 68 npocmpaicmaee

B3auMHOe pacnoioKeHHe JBYX MPSAMEIX B HpoctpaHcTBe. [lapamiensHocTs HpAMOil 1
maockoct. [lapannensuocts nnockoctei. [lepneHAMKYIAPHOCTE NPAMOH U ILIOCKOCTE.
IlepnenuKynsap W HAKIOHHAS. YTOI MEXKAY NpAMoif M IUIOCKOCTRIO. JIByrpanubii yror.
Yroa mexay niaockocTaMu. [lepneHAuKyIapHOCTE ABYX IUIOCKOCTEH.

['eomeTpuyeckue npeodpasoBaHus IPOCTPAHCTBA: MApPAJUIENIBHBIH [MEPEHOC, CHMMETPH
OTHOCHTENBHO MIOCKOCTH. :

[lapannensHoe npoextuposanue. [lnowade opmozonarvnou npoexyuu. M3obpaxennz
NPOCTPaHCTBEHHBIX (QHIYD.

MHOT‘DI"p&HHHKH

Bepunnpl, pebpa, rpann Muororpanauka. Paszeepmra. Muozozpannwie yanvi. Beinykiuiz
anozoepannuru. Teopema Dilnepa. "

L



ITpusma. llpamaa u naxionnasnpusma. IlpaBuneHas npusma. [lapannenenune;.
Ky6.IIupamupga. [Ipasunsnas nupamuaa. ¥cevennas nupamuaa. Terpasap.

Cummerpun B KyOe, B napajuienenuanee, B Npu3Me U MUpaMHe.

Cevenna ky0a, TpH3MBI B THPaMHIBL.

IIpencranenue © NpaBUIBHEIX MHOTOTPAHHHKAX (TeTpasape, Kybe, okrasupe, noje-
Kasape u HKocaszpe).

Tenau HOBEPXHOCTH BpalllCHHA

[uannap u xkonyc. YceueHnslii konyc. OcHoBanue, BricOTa, OOKOBasS MOBEPXHOCTH, 06-
paszyomas, passeprka. Ocesble cedeHns U CeHeHHs, napaieIbHble OCHOBAHHIO.
Illap u cdepa, ux ceuenns, KacarenpHas ninockocTs K chepe.

Hamepenns B reomeTpun

Obwem u ero nsmepenne. Murerpansras ¢popmyna odnema.

Dopmyrel o0seMa Kyba, NpIMOYIONBHOTO NapajieNenunena, MNPU3MBL, LHIHHJPE.
@opMynel o0beMa nmupaMuAbl M Konyca. Dopmynbl nmionmaan noBepxHOCTEH MHNHHIpA 1
xonyca. @opmyisl o0beMa mapa H mnomagn chepsl.

[Toaobue ten. OTHoOmeHns miomaneH NopepxuocTei 1 00beM0B MOA00HBIX TEL.

KOGp_I[HHElTI:I 1 BEKTOPEI

IIpamoyronbHas (IeKapToBa) cHCTEMa KOOPAMHAT B mpocTpaHcTse, PopMmyna paccTosSTHAA
MEXTY IBYMA TOUKaMH. Y paBHeHHS chepsl, niockocmu u npamou.

Bexropel. Moayne sextopa. PasencrBo BektopoB. CnojkeHHE BEKTOPOB. YMHOMKEHH2
BEKTOpa Ha uHc10. Paznoixkenne BEKTOPA 110 HANPABISHUAM. YT0J MEKAY JABYMS BEKTOpaME .
Ipoexnus Bektopa Ha och. Koopamuarsr Bekropa, CxanapHoe Npon3BeJeHHE BEKTOPOB.

Hcmonp3oanye KOOPAHHAT H BEKTOPOB IIPH PELICHHH MATEMATHYECKHX M MPHKIAJHBIX
3axadg. -

H.’ISI BHEAYJIHTOPHBIX 3aHATHII CTYAeHTaM Hapiady C pellcHHEM 3ahaY H BbBIIOINHCHHUH
HPEKTHYSCKHX 3aJlaHii MOKHO OPETOKHTE TCMEI HCCICIOBaATCILCKHX H peti}epaTHBme
paﬁm, E KOTOPBIX BMECTO CEpHﬁ OTHENEHLIX MCIIKHX 3aiad u ynpa}xﬁefmﬁ npeaararoTcs
CIOeTHbIe 3amanus, TpeOylomue ANUTENbHOH paboTel B paMkax ONHOH MaTreMaTHYecKo'i
CHTYAlIlHH, OTH TEMBI MOTYT OBITE Kak HHIHBHIYAILHBIMHA 3aJaHHAMH, TaK H I'PYINOBEIMA
708 COEMECTHOIO BBINOJIHCHHA HCCIIEOBAHHA.

i

Ipumepnvie memul pehepamos (0oknados), uccied06amenbEKUx NPOEKMos

»  HenpeprisHEIE ApobH. i
«  Ilpamenenue cnoKHBIX NPOIEHTOB B 9KOHOMHYECKHX pacyeTax.

- IlapannensHoe npoexTHpOBaHHE.

»  Cpennue 3Ha4YeHHA W UX MPUMEHEHHE B CTATHCTHKE.

+  Bekroproe 3ananne npAMBIX B IJIOCKOCTEH B MPOCTPAHCTRE.

+  CnoxeHue rapMOHHUECKHX KoneGaHwil.

«  I'padmyeckoe pemienue ypaBHeHHI H HEPABEHCTB. E
+  IlpaBuabHble B NOTYNpPaBHIBHBIE MHOTOTDAHHHKH.

+  Konmyeckne ceueHus u UX NpUMEHEHHE B TEXHHKE.

+  Ilonstue nuddepeHunana 1 ero NPUIOKEHUS.

+  Cxembl NOBTOPHBIX HCnbITanuil Bepuymnu.

+  Mcenenosanue ypaBHEHHI H HEPABEHCTB C MAPAMETPOM.



Temarnueckuii mian

Ilpn peammsanmm conepxanns obmeoOpasosarensHoll yueOHOW aucuuminuel «Marema-
THKa: anrebpa M Hadana MaTeMaTHUYECKOro AHajiu3a, TeOMETPHS» B Ipeenax OCBOCHHT
[IIICC3 ma Gase ocHoBHOro obmiero obpazoBanus ¢ NOJYYEHHEM CcpejHero obmern

obpasosanusa. MakcuManbHas yacOHas Harpyska o0y4alomMxcs COCTABIAET:

351 wac. W3 uux aymuropuas (obGs3arensHas) Harpyska obygaroummxes — 234 gace:

BHEAyIUTOpPHAas camocTosTensHas pabora ctyienTos — 117 gacos.

TEMATUUECKUWH ITJIAH

| Brx yuebHoit paboTsl

KonuuecTBo yacos

podunn npodeccuoransuoro

HCHOJIb30BaHHUEM anbopmauuommx TEXHO-

obpazosanus
CONHANEHO

_ IKOHOMHYECKH I
Avautopnsic 3anaTus. Conepxanne

e Cnemmansroctn CIIO
Bsenenne 2
PazBuTHE NOHATHS O YHCIE 10
Kopsn, crenenn H norapa(Me 28
IlpaMele ¥ NIIOCKOCTH B IPOCTPAHCTBE 20

' KomOuHATOpHKA 12

. KoopauHaThl H BEKTOPHI 16

. OCHOBBHI TPHTOHOMETPHH 31

- ©OyEKUMYK U rpaduKH 18
Ms=ororpaiHHKH H KpyTJible Tena 26
Hauana MaTeMaTHUYecKoro anajiusa 24
Harerpan U ero npHMeHeHHE 15

- DIAeMEHTH TEOPHH BEPOATHOCTEH U 12
MATEMATHUECKOI CTATHCTHKH
YpaBHeHHA H HepaBEHCTBA 20
Hroro 234

Bueayauropuas camocroarensias pabota

IoaroToska BRICTYNNEHUH 110 3aIaHHBIM
TeMaM, JI0KITaloB, pedepaTos, scce,
HHIHBHYAILHOTO IPOEKTa C 117

| TOrHH 1 Jp.

| IlpomexyTounas arrectauus B popMme IK3aMeHa

| Becero | 351
No Haumenosanne pasnena, TeMbI Maxkcum | Komuuece | CamocTtosTe
/' arTpHas TBO JIbHAs
yuebuast | ayaurop | yuebHas
Harpyska HBIX HATPY3Ka
CTYIEHTA | 4YacoB CTYIIEHTA
Tema l Beeneune 2 2




1.1

MaremaTHka B HayKe, TEXHHUKE,
IKOHOMHKe.MaremMaTHka B
HHOPMAITMOHHBIX TEXHONOIHAX H
[paKTHYECKON AeATEILHOCTH

Tema 2 PasBurie noHATHH 0 YHCIE 16 10 6
2.1 Ilenwie uncna 2
2.2 PaumoHaIbHbIE YHCIA 2
2.3 JlefcTBUTEILHBIE YHCIIA 2 2
24 [MpubnukénHbie BEIMACIEHAL. 2 2
HppaunonaibHele qyueaa
2.5 KoMmiekcHsie yucia 2 2
Tema 3 Kopnu, crenenn, Jorapugmsl 48 28 20
3.1 ApudmeTHHecKkHii KOpeHb 2 2
HATYPATLHOMN CTENEeHH
3.2 Crerens ¢ palHOHAILHBIM 2 2
nmoxazaTeneM
33 CreneHs ¢ AeHCTBHTENBHBIM 2 2
| noKasaresem
' 33 Mppaunonanbuble ypaBHeHHS 2
. 34 HppatnoHaibHble HEPABEHCTBA 2
' 3.5 Pelenue noxkasareIbHBIX YpaBHeHUIT 2 2
' 3.6 [TokazatenbHble HEPABEHCTRA 2 2
3.6 CucTeMbl IOKA3aTETBHEIX YPaBHEeHHI ) 2
| H HEepaBeHCTB
' 37 Jorapudmer. [lecarndnpie u 2 2
HATYPATbHBIE J0TapH(pMBbl
3.8 Caoiicrsa gorapumoB 2 2
' 3.9 ITpeobpazoranne JorapHpMHICCKIX 5
BhIpaYKEHHIH
3.9 JlorapumutecKkne ypaBHeHHs 2
, 3.10 Jlorapumuyeckue HepaBeHCTBA 2 2
e Pemenne norapu)mMuuecKux 5 2
, ypaBHEHMI B HEPABEHCTB
. Tema 4 IIpaMbie B NJIOCKOCTH H B 26 20 6
| HPOCTPAHCTBE
4.1 IIpeamert crepeomerpun. OCHOBHEIE
nonsTHs u akcnoms! (I'pauueckoe 2
n300paKeHHE ONpeesIeH il i TeopeM)
42 Baaumuoe pacrionoxeHne IByx
IPAMBIX B IPOCTPAHCTBE, 5 2
CkpemuBaromuecs mpaMeie. Yron
MEIKTY JIBYMSI PSIMBIMH.
4.3 [TapanneabHOCTE NPAMONH H
mwiockoeTn. [lapannensHocTb 2
IJIOCKOCTEH.
4.4 [MepnenuKkyaspHOCTD NPIMOF H 5
TIOCKOCTH
4.5 [MeprienHKyIsMp U HAKIOHHAAS. YTOI 5
MEXAY NPAMOii B ILIOCKOCTHIO




4.6

JIByrpaHaslil yrou. YToa Mexay

nockocTaMu. [lepnenauKynapHOCTS 2
OBYX IUIOCKOCTEH.
4.7 ['eomeTprueckne npeodpasoBaHus B 4 2
MPOCTPAHCTRE.
4.8 O6obienne Matepuana 2 2
4.9 Jauér 2
Tema 5 KomOuuaropuka 18 12 6
OcHoBHEIE TOHATHSI KOMOHHATOPHKH 2
5.1 3anaun Ha noacyér yuena 2
Pa3MELIEHHIH, 11ePeCcTaHOBOK, -
| cOYeTaHM.
52 | Pemenne 3anau Ha BRIGOp BapHaHTa. 2 2
Dopmyna Gunoma Helotona.
3.3 CroiicTRa ONHOMHANIEHBIX 2
K03 duIHeHTOB
54 ' 2
Tpeyronsuuk [Tackans 2
Tema 6 | KoopanHarsl H BEKTOPbI 24 16 8
6.1 | TlpsvoyronbHas (JIeKkaproBa) cHeTeMa 2
| KOOpMHAT
6.2 DopmMyIa BEMUCICHHS PAcCTOSHHS 2 2
MEZY ABYMSI TOHKAMH
6.3 Vpasuenus cepsl, II0CKOCTH H ’ 2
TIPAMOH
6.4 Bekropsl. Moayis BexTopa 2
6.5 Pagenctro BekTOpoB. Cnomenne 9
BEKTOPOB.
6.6 YMHOKEHHE BEKTOPA Ha MHCII0 2
6.7 Koopnusats! BekTopa. Haxoxaenne 2
KOOPAMHAT CEPEMHbI BEKTOPA, JTHHBI 2
BEKTOpA.
6.8 CxansipHoe Ipou3BejieHHe BEKTOPOB 2 2
Tema 7 (OcHoOBBI TPHIOHOMETPUH 56 31 25
7.1 Panmuannas mepa yria. [Tosopor 2
TOYKH BOKPYT Ha9Jala KOOpJAHHAT
7.2 Onpenenenne cuHyca, KOCHHYCA,
TAHTEHCa U KOTAHTEHea yria, 3HaKH 2
CHHYCA, KOCHHYCA, TAHTEHCa W 2
KOTaHreHea.,
73 3aBHCHMOCTE MEJKIY CHHYCOM,
KOCHHYCOM, TAHT€HCOM M 2 2
KOTAHT€HCOM OJIHOTO H TOrO e yIia
7.4 I puroHoMeTpuyecKHe TOKIAECTBA 2 2
7.5 Cunyc, KOCHHYC, TAHTEHC YTJIOB & ¥ -a 2 1
7.6 DopMyIIBl CHOKEHHS 2 2
i e Cunyc, KOCHHYC, TAHTEHC ABOHHOIO H o
MOJIOBHHHOTO VIJ1d 2
7.8 DopMyJIBl IPHBEICHHSI Z 2
7.9 CyMMa B pa3sHOCTH CHHYCOB, CYMMa H 2 2




PasHoCTk KOCHHYCOB

7.10

HpOHSBEHQHHE CHHYCOB H KOCHHYCOB

7.11

[TpeocOpazoBanue
TPHTOHOMETPHYECKHX (DYHKLIHIA

7.12

YpasHeHHMssIN X=a cOos X=a g Xx=a

7.13

Y paBHeHus, CBOAALIHECA K
KBAJPaTHLIM

N (N NN

YpaBHEHHH, QIAHOPOIHEIE
OTHOCHTE/ILHO SINX HCOSX

YpasHeHus, MTUHeHHBIE OTHOCHTEIEHO
SINX HCOSX

Pemenne ypapHeHHi MeTOI0M
3aMEHBI HeH3BecTHOro. Penienne
VPaABHEHHH METOIOM Pa3lOKEHHA Ha
MHOIKHTETH

Tema 8

Oynknnn u rpadukn

26

18

8.1.

GOyuxnun. Obnactes onpegeneHus 1
MHOJKECTBO 3HaueHHil QyHKIHH.
CriocoOsl 3afanust pyHKIHHA

['padukn ¢pynxunii. CroiicTsa
thyakimii. MoHOTOHHOCTB,
HEYETHOCTE, OrPaHHYEHHOCTS,
MEPHOIHYHOCTD.

[TpomexyTKH BO3pacTaHud H
yObIBaHms. HauMeHslee u
HauboJIbIIee 3HAYCHHE, TOUKH
sxcTpemyma. Cnoxnas GyHaKiuns.
[TonsATHE O HETIPEPHIBHOCTH (PYHKIIAH

8.3

Obpatusie (pyakian. Odnacts
OMNpEACcIICHHA H OGHHCTb JHavYeHusd
obparroii pyrkimm. OGnacTh
3HauCHHS OOpaTHON (PYHKIHH.
I"'pahuk obparnoii GyHKIHH.

8.4

Crenennas (yHKuus, eé cBoicTBa u
rpaduK

8.5

[Moxasarensuas Gpyuxims, e€ cBoicTBa

8.6

n rpapux
Jlorapudmuveckas GyHKIHs, €€
cBolicTBa M rpaduK

8.9

Tpuronomerpuveckas GQyHKIHA
y=sinx, e€ cBoiicTsa H rpadHk

8.10

TpuronomeTrpudeckas GyHKIHS
y=CO0sX, €€ CBOiicTBa H rpaHK




8.11

y=tgx, e€ cBoiicTBa U rpaduK.
O6paTtHbie TPUIOHOMETPHYECKHE

Tpuroromerpuyeckas QyHKIH
| hYHKIHH

Tema 9

| MEOrorpaHHNKH H KpYIJible Teja

36

26

10

9.1.

|| Bepumuel, pébpa, rpann

| mHOrOrpantuka. Passéprka.

9.1

' MHororpasasie yribl. Bemykisie

' MmHOTOrpannuku. Teopema Dinepa.

Tapautenenunen. Ky6

' Pemmenue 3a1a4 HA BEIYUCIICHHE
37eMEHTOB MapaUieNenuneaa u kyba

' TIpusma. [psmas 1 HaKITOHHAS
npuzma. [lpasnibHas npusmMa

Pemenne 3a1a4 Ha BRIYHCICHHE
SAEMEHTOB [IpPH3M

IMupamua. [pasunbHas nupaMua,
Veeuéunas nupamuaa. Terpasap

Pemenue 3a1a4 Ha BEIYHCICHHE
| JCMCHTOR [THpaM#B I

o8

IIpesacTasieHue o IMPaBHIBHBIX
MHOTOIpaiHuKax (TeTpasap, Kyo,
OKTA3P, J10ACKadIp H HKOCAdP).

29

ITlmmaaap. OcHOBaHHWE, BEICOTA,
BOKOBag MOBEPXHOCTH, 06pasyomas,
passépTra. OceBble CeUeHHA H
ceueHusl, napauielibHble OCHOBAHHIO

9.10

Konyc. OcHoBanne, BeicoTa, HokoBas
MOBEPXHOCTB, 00pa3ylomas,
pazeéptKa. OceBble ceHCHHS U
cedeHus, napalie/lbHble OCHOBAHHIO

9.11

[Hap u cepa, HX ceUeHHS.
KacarensHas nnockocts K cdepe

912

Pemenne 3anav na BHIMICICHHE
3JEMEHTOB LIHJIMHpA, KOHYyCa, apa,
cihepel

9.i3

Jauér

Tema 10

Hauajia maremarTuseckoro aHaIn3a

32

24

10.1.

TocnenorarensHOCTH. Criocods1
3304 U CROHCTRA YACIIOBBIX
MOCHE0OBATEIRHOCTEI.

[Tousitie o npejene
MOCeI0BATEIBbHOCTEH

(Mynkuun. OdsacTs onpesieieHAs 0
MHOKecTBO 3HadeHui. ColicTBa
(pyHKIMH: MOHOTOHHOCTD, YETHOCT,
HEYETHOCTh, OrPaHHYeHHOCTh,
nepuoaHuHocTh. [loHaTHE O
HENMpephLIBHOCTH (YHKIHH




4

Apu(pMeTHUYECKHE ONIepallii Hal
Gyuxomuamu, Cnoxeas GyHKINA
(kommnosuias). [IpeoGpazosanne
rpadukos. [lapaniensueiil nepexoc,
CHMMETPHA OTHOCHTEILHO oceit
KOOpIHHAT H CHMMCTDHH
OTHOCHTCNLHO TIPAMOI y=X,
PacTSKCHHE U CKaTHe BJIOML oceii
KOOpAHHAT

-t
= |

Ipouseoanas

ot | we

Ipasuna judyepeHHpoBanus

"—..I ‘G". F-ﬂ

ITpouseoanas crenenuoi GyHKImH

[
O | 0 | S | o

e
]

HpOB3BO,EII-I bIC OCHOBHEIX
37EMEHTAPHBIX (PYHKIIHH

R

o

| 'eomeTpuveckuii 0 gu3nuecknit

CMBIC IPOU3BOAHON. YpaBHeHHE
kacatesibHOH K rpaduky QyHkunit

10.10

Bospacranue n yObBaHue QyHKIHE H
NPOM3BOIHAS (DYHKIHH. DKCTPEMYMEL
yHKIHA

10.11

| Bropas nponsBoaHas, eé
| reoMerpudeckuit n Gpuzndeckuit

CMBIC]T

10.12

IlprMeneHne TPON3BOIHOM K
HCCHeA0BAHUIO (PYHKIHIT B
TOCTPOSHHIO rpaduKoB

12,13

Haubonpiee 1 HANMEHEINEE
3Ha4YeHUA (pYHKLHN HA OTpe3Ke

Tema 11

HuTerpan 1 ero npumMeHenne

21

15

11.1

[lepeoobpaznas. [Ipumenenne
OTIpeIeIEHHOTO HHTErpana s
HAXO0MKIEHHSA TUIOIAIH
KpHBOJHHelHOH Tpameiun. Qopmyna
Herorona-Jleitbuna

Beraucnenue HHTErpallon

,_.
LA

Brrmcienne rmiomaei ¢ noMonaio
HHTErpaos

11.4

IIpumeph! npHMeHEHHA HHTErpania B
(hU3HKE U TEOMETPHH

11.5

O0BEM 1 ero n3mMepenue.
HarerpansHas Gopmyna obbéma

o]

11.6

Gopmynel 00béma Kyba,
NPAMOYTOJILHOTO NapaieNennne/a,
NPH3MBI, ITHJIAHPA

11.7

Dopmyiel 00bEMA MTUPAMHELE] H
KOHyCa

11.8

@opMyJIBl NIIOMIAIH IOBEPXHOCTH
[HIHHAPA H KOHYCa

Tema 12

DeMeHThbI TeopHH BEpDﬂTHﬂCTEﬁ H
MATEMATHYECKOH CTATHCTHKH

16

12




CobwITHE, BEPOATHOCTE COOBITHS,

Crnoxenue 1 YMHOKEHHE
BepoaTHocTei. [ToasTre 0
HE3aBHCHMOCTH COOBITHI

JluckperHas craydaiinas
BEITHIHHA,3aK0H €€ pactpeencHHs

UucnoBele XapakTepHCTHKH
JANCKPETHOH Ciay4aiHOi BeTH1HHEL
IonsTe 0 3akoHe DOIBLIIAX YHCEN.

IlpencraBnenne ganubx (TabiuHisl,
JUArpaMMal, 1padgukn), resepansHas
COBOKYITHOCTB, BLIOOpKa, cpejinee
apudmernyeckoe, meauana. [lonsarue
0 3a/1avax MaTeMaTH4ecKol
CTaAaTHCTHEKH,

126

Pemenne [paKTHYeCKHX 3a1a4 ¢
NpAMEHEHHEM BCPOSATHOCTHBIX
METOIOB

Tema 13

YpasHeHusi H HEPaABCHCTBA

30

20

10

13.1

VpasHeHus

2

3.2

- ——

CucTeMEl ypaBHEHHI

n
et

Pannonanbubie H HppallHOHAIBHEIE
VPABHEHUS U CHCTEMBI

134

ITokazaTtensHEIC YpaBHEHHA H
CHCTEMBI

P
Lad
.

wn

Tpuronomerpuueckne ypaBHeHHS H
CHCTEMBI

Lad
(o

PaBHOCHIBHOCTE YpaBHEHHI,
HEPABEHCTE H CHCTEM

13.7

Hepagencrsa. PaunonaneHere,
HppalHoHa/IbHEIE, TOKa3aTeIbHbIE

2

Lk
(=]

1

Hcnone3zosanne cpoiicTs 1 rpad HKOB
(hyHKLHI [IpH pellleHHH YPABHEHHH H
HepaseHCTB. MeTo HHTErpHpOBaHHSL.

13:9

Hcnonb3osanne CBOHCTE U rpa(uKoB
(hyHKIMI TPH PEILICHHH YPABHEHUH H
HepaseHcTs. MeTo HHTErpHpOBAHMA.

H3obpakenne Ha KOOpAHHATHOI
[LUIOCKOCTH MHOMKECTBA PELICHHH
ypaBHeHHH 1 HEPABEHCTB C JIBYMS
HEH3BECTHBIMH C JIBYM#A
NEepeMEHHLIMHE H HX CHCTEMaMH

Beero o pqucndniinae

351

234

117




XAPAKTEPHCTHKA OCHOBHBIX BH/IOB YYEBHOI JAEATEJBHOCTH CTYJIEHTOB

Cozepxanue o0ydeHus

XapakTepHCTHKA OCHOBHBIX BH/IOB JEATEILHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX AelicTBHIT)

Beeaeuue O3HaKOMJIEHHE C POJIBI0 MATEMATHKH B HAYKe, TEXHHUKE,
9KOHOMHKE, HHPOPMALHOHHBIX TEXHOJIOTHAX H NPAKTHYECKOH
JpesarenbHOCTH. O3HAKOMIIEHHE € IENSAMH U 3a/1a4aMH
H3YUEHUS MaTEeMaTHKH npu ocsoenuu npodeccuit CI1O n
cnennansuocrteii CIIO

AJITEBPA

PassuTHE NOHATHA O

Brimonnenue apudmerndeckux aecTBuil Hag ducIaMH,
COYCTAdA YCTHBIE M MHUCBMEHHbBIC ITPHEMBL.

Haxomxpaenne npHOIHKEHHBIX 3Ha4YeHHH BEIHYUH H
MorpenmHocTeil BerYucaenuii (abconoTHoil H OTHOCHTENBHOH);
CpaBHEHHE YHCIOBBIX BhIPaXKeHHUIl.

Haxoskaenue omnboK B npeobpazoBaHHAX M BRIYHCICHHAX
(OTHOCHUTCH KO BCEM IYHKTAM I1POrPAMMBI)

K\}PEH, CICIICHH, Jlora-
rEdMN

O3HaKOM/IEHHE C MOHATHEM KOPHS n-if cTelneHy, cBoHCcTBAMH
pajMKaloB U NPaBUIAMH CPAaBHEHHS KOPHEH.
MopmynmHpoBaHHe OpPEAeNeHHs KOPHA B CBOWCTB KOpHEH.
Briuncnenue u cpaBHeHHE KOPHEH, BBITOJHEHHE IPHKHIKH
3HadeHusa KopHA. [IpeoGpa3oBanue 4HCIOBBIX H OYKBEHHBIX
BEIp@KEHHU, cofepKaMX paJHKaIbL.

Brimonnenne pacueros 1o (GopMynam, cojiepiKanum
pPaJMKaNBl, OCYILIECTRIIAS HEOOXOAUMBIE TTOICTAHOBKH U
npeodpazopanus. OnpejieseHne paBHOCHILHOCTH BEIPAXKEHHH
¢ paguKanaMi. Pemenne nppanMoHalbHEIX YpaBHEHHH.
O3HaKOMJIEHHE C ITOHATHEM CTEIEHHU C JeHCTBHTEILHBIM
ITOKa3areseM.

Haxoxnenue sHaueHHIl CTENEHH, HCMONb3YA MPH
He0OX0IHMOCTH HHCTPYMEHTAIbHbIE CPEACTBA.
3anuceiBaHue KOPHA N-il CTENEHH B BHJE CTENEHH ¢ ApoOHbBIM
rnokasarenemM H HaoboporT.

DopMmylHpOBaHHE CROHCTE cTeneHel. Briuncnenue crenenei
C palMoOHAIBHBIM [I0OKA3aTEIEM, BEIIOJIHEHHE IPHKHIKH
3HAYEHHS CTENEHH, CPABHEHHE CTENeHei.

[Ipeobpazopanne YHCIOBLIX H OYKBEHHBLIX BBIPAXKEHHI,
cojlepiKalinX CTENeHH, NPHMenss cBoicTea. Pemenne
MoKa3zaTelbHBIX YPaBHCHHI.

O3HakoMIeHHE ¢ IPUMEHEHHEM KOPHEH H CTeneHeH npu
BLIYMCIIEHHH CPEJHHAX, JENEHHH OTPE3Ka B «30JI0TOM
ceveHuuy». Pelrenne npuKnaiubIX 3a1a4 Ha CI0XKHBIE
MTPOLEHTEI

[ipeobpasoBanue anre-
SpantecKnX BRIPAXKCHUH

BrinmonHenne npeobpazoBaHuii BEIpAKEHUIH, NPHMEHEHHE
(opMyJI, CBA3AHHBIX CO CBOMCTBAMH cTeleHel u norapumMoB.
Onpeaenenne 001acTH JONYCTHMBIX 3HAYEHHH
norapuMuYecKoro BelpakeHus. Pemenne norapudMuyeckux
ypaBHEHH

OCHOBBI TPUI'OHOME

TPHUH

OcHoBHEBIE MOHATHS

W3ydenne pananHoro MeToa H3MEepPEHHs YTI0B BpalleHAs H
HX CBSI3M ¢ rpaaycHoii mepoii. M3o0paxenue yrios BpaieHus
Ha OKPYIKHOCTH, COOTHECEHHE BEIHYMHLI YIIIa C €ro

17



pacnonoxesneMm. CopMyIHpoBaHHE ONpeaeIeHHH
TPUTOHOMETpHYECKHX (YHKIHHA U1 YTIIOB TOBOPOTa H OCTPHIX
VIJIOB HPAMOYTOJBHOTO TPEYTOJIbHUKA B 00BACHEHNE UX
B3AMMOCBA3H

OcuoBHBIE TPHIOHOMC-
TDHYUCCKHE TOXKICCTBE

[IpuMeHeHHEe OCHOBHEIX TPHIOHOMETPHUYECKHX TOXK/IECTB A8
BBIYMCIIEHHA 3HAYEHHH TPHTOHOMETpHYECKHX (pyHKIHi 110
OTHOH H3 HHUX

{ipeoOpazoranud npo-
CTeHIINX
IPHTOHOMETPHYECKHX
BRIpaXKeHHH

M3yuenue ocHOBHBIX (POPMYIT TPHTOHOMETPHH: (GOPMYIIBI
CTOMKEHHS, VABOSHU, TPEo0Pa30BAHM CYMMBI
TPUTOHOMETpHUYECKHX (QYyHKIUHH B NIpou3BeaeHHE H
NPOH3BEICHHS B CYMMY H IPHMCHEHHE IPU BhIYUCIEHHH
3HAYEHHUSN TPHIOHOMETPHYECKOIr0 BhIPAKEHHS W YIPOILIECHHS
ero.

O3HaKoOMJIEHHE CO CBOMCTBAMH CHMMETPHH TOYEK HA )
eMHAYHOIl OKPYIKHOCTH H NPHMEHEeHHe HX IS BEIBOJA
(hopMyI NpUBEIECHHS

HpocTeiiiine TPHIOHO-
MSTPHYECKHE ypaBHE-
HEE 0 HEpageHCcmed

Pewenne no GopmyinaM H TPHIOHOMETPHYECKOMY KPYTy
NPOCTEHINNX TPHIOHOMETPHYECKHX YpaBHEHHIA.

IIpumenenne oOLMUX METOOB pelIEHHs ypaBHEeHMUI
(npHBe/ieHHE K THHEHHOMY, KBAJAPATHOMY, METO]] Pa3noKeHHs
HA MHOMKHTENIH, 3aMEHBI IEPEMEHHOI) NPH pelleHHH
TPUTOHOMETPHYECKHX ypaBHeHHI. YMeHHe oTMedaTh Ha KPyre
pelieHHs NPOCTEeHIINX TPHIOHOMETPHUECKUX HEPABEHCTE

ADECHHYC, apKKOCHHYC,
EDETAHTCHC YHucha

()3HaKOMJIEHHE C NOHATHEM ODPATHBIX TPHIOHOMETPHYECKHX
(hyHKIHH.

H3yuenue onpeneneHuii apkcuHyca, apKKOCHHYCa,
apKTaHreHca uncia, popmynuposanue ux, H3o0paxkeHue Ha
€MAMHUYHOH OKPYKHOCTH, IPHMEHEHHE IIPH pPELICHHH
YpasBHEHUH

SVHKIIMU, UX CBOUC

TBA U TPAOHUKH

OVHEETIHH.

Honatse o
SOPEPRIBHOCTH

SYHKIHU

O3HaKkoMJIEHHE C MOHATHEM MEPEMEHHOMH, NpUMepaMu
JABHCHMOCTEH MEXy NEpeMEHHBIMH.

O3HaKoMIIEHHE ¢ NOHATHEM rpaduka, onpeaeseHne :
NpHHAAIEKHOCTH TouKH rpaduky ¢pyukuun. Onpenenenne no
dopmyne npocreiieii 3aBHCHMOCTH, BHJa ee rpaduka.
Beipaxenue no (opMynie ofHOH nepeMeHHOI yepes Apyrue.
Oznaxomienne ¢ onpejenenneM PyHKOUH, QOopMyTHPOBAHHE
ero. Haxoxnenue obmactu onpeneneHus  o0/acTH 3HAYCHHHA

GyHKIHH

Csofictea QyHKIHH.

I paduueckas HHTED-
sperannd. [Ipamepn
©YEENHOHAIBHBIX 38-
BHCHMOCTEH B peallbHBIX
Sponsccax H ABJIEHHAX

O3HaKoMIIeHHE ¢ HpHMepaMH (YHKIIHOHANBHBIX
3aBHCHMOCTEH B pealbHBIX NpoLEccax H3 CMEMKHBIX
JUCIHHITIMH.

O3nakoMJIeHHEe C J0Ka3aTeNbHbIMH PACCYKJACHHAMH
HEKOTOPBIX CBOHCTB MHHEHHON H KBagpaTHunoil ¢yHKimi,
IIpOBeJIeHHE HCCNeJOBaHus NHHelHHOH, KyCOYHO-THHEHHOH,
ApoOHO-THHEHHOH W XBaApaTHUYHOH QYHKIHIT, TOCTPOCHHE HX
rpadukos. [TocTpoenne u yrenne rpadukos GyHKIAH.
Uccnenosanne QyHKIHM.

Cocrasnenue BHA0B QyHKIMI M0 JaHHOMY YCIOBHIO, PElIEHHC
3a/1a4 Ha IKCTPEMYM.

Brinonnenne npeofpazosanuii rpaduka QyHKuum

OSpatssie YHKIUHH

M3yuenne nonamus obpamuoii ¢hynxyuu, onpeaencHue Buia u




nocmpoenue epapuxa obpamuoil hyuKyuu, Haxoxicoenue ee
ofaracmu onpedenenun u odracmu 3navenuir [lpumenenne
CBOHCTB (DYHKUHIT IPH HCCIIC/IOBAHHN YPABHEHUH H pEIICHHH
3aj1a4 Ha KeTpeMyM. O3HAKOMIICHHE ¢ NOHATHEM CJ0KHOH
(DYHKIHK

Cremcasic, N0Ka3a-
TEIE=mIE, JOTapHPMH-
SeCEwe H TPHTOHOME-
TpesecEEe DVHKIMH.
Dfparsnie TpHTOHOME-

TpEsecERe OYHKIIHH

Boluncnenne 3Hauennil Gynknuii no 35aveHnIo apryMesTa.
Omnpenenenue MoJ0XKeHHs TOUKH Ha rpafduke mo ee
KoopauHaTaMm # HaobopoT.

HMcenonb3opanue ¢BoHCTE (PYHKIMEA 118 CPABHEHHA 3HAYCHHIH
crenenei u norapudmMos.

[locTpoenne rpagUKOB CTENEHHBIX H JIOrapu@MHEIECKHX
hynkunii.

Penienue moxkasarenbHbIX U JTOTapuQMHYECKHX YPABHEHHH H
HEPABEHCTB [0 H3BECTHBIM AFOPHTMaM.

O3HakoMIeHHE C MOHATHEM HENPEepLIBHOI MepHOIHYECKOH
(byuKuuu, GopMynIupoBanne CBOMCTB CHHYCA H KOCHHYCA,
OCTPOEHHE HX rpaUKOB.

O3HaKoM/JIeHHE C TTOHATHEM rapMOHHMYECKHX KoneDaHuil u
HpHMEpPaMU rapMOHHYECKHAX Konebanui A7 onmucaHud
IPoOIEeCcCOB B (PU3HKE B Npyrux odnacriax 3HaHHS,
O3raKoMICHHE ¢ TTOHATHEM Pa3PbLIBHOM MepHOAHYECKOH
dyaxuun, GopMyIHpPOBAaHHE CBONCTB TAHTEHCA W KOTAHIeHca,
NOCTPOEHHE HX rpaUKOB.

[Ipumenenne cBoiicTB QyHKIHE 1)1 CpAaBHEHHs 3HAYEHHH
TPUTOHOMETpHYECKHX QYHKIHUH, peleHus
TPHTOHOMETPHYECKHX ypaBHeHui, [Tocmpoenue epaduxoe
00paAMHBIX MPULOHOMEMPULECKUX PYHKYUL U onpederenue no
epaghuram ux ceoncme.

Brimonnenne npeobpazoBanus rpadHKoB

HASATTA MATEMATHYECKOTI'O AHAJIM3A

flacEea0BaTeILHOCTH

O3HakoMIeHHE C IIOHATHEM YHCIIOBOH NOC/IEN0BATENLHOCTH,
crioco0amMu ee 3a/laHus, BEIYMCICHUIMH €€ YJIEHOB.
O3narkomienue ¢ nONAMUEeM npedena nociedosameibiocmu.
O3HakoMIIeHHE ¢ BLIYHCICHHEM CYMMB! OE€CKOHEUYHOTO
YHCIIOBOTO P4JIa HA NPUMEPE BEIYHCICHHSA CYMMBI DECKOHEYHC
yObIBalomeii reoMeTpHYECKOH MPOrpeccHH.

Pemenue 3azay Ha npuMeHeHue GOpPMYIIbl CyMMEI GECKOHETHO
yObIBalOLIel reoMeTpHYecKoi porpeccHu

HipoEss0aHas H ee TIpH-
MCETHHE

OznakoMNeHAE ¢ TOHATHEM MTPON3BOHOM.

W3zyuenne u GpopMynupoBaHue ee MEXaHHYECKOTO H
reOMeTPHYECKOTO CMBICIIA, H3YYeHHEe aITOPUTMA BRIYHCIACHUS
NPOH3BOAHON HA MPUMEpPE BEIYHCIEHHSN MIHOBEHHOH CKOPOCTH
U YII0BOro K03 (pHIHEeHTa KacaTenbHOil.

Cocrapiienue YpaBHEHHS KacaTelbHOMH B 001mem BHjeE.
Yecroenne npasun auddepeHIHpoBaHus, TAOIHIIEI
NPOH3BOAHBIX 3EMEHTAPHBIX (YHKIHH, NPHMEHEHHE IS
auhdepenuupoBanus (YHKIHI, COCTABNEHNS YpaBHEHHS
KacaTenbHOI.

M3yyenue TeopeM 0 CBA3M CBOHCTB (DYHKLHH H NPOH3BOIHOIM,
popmynupoBka HX.

IIposejienue ¢ MOMOIIBIO NPOU3ZBOAHON HCCIeIOBAHNA
Gynkuun, 3agasHoi hopmynoii.




nocmpoenue zpagurxa obpamuoii hyurkyuu, naxoowoenue ee
obnracmu onpedenenun u obaacmu snavenui. llpuvenenne
CBOHCTB (DYyHKIHH NPH HCCIEIOBAHHH YPABHEHHUH H pelleHHH
3aj1a4 Ha IKCTpeMyM, O3HAKOMIICHHE ¢ MMOHATHEM CIOKHO
(G yHKIHA

Crenennsie, nokasa-
TeaBHEC, JOTapHQMH-
SSCEHE H TPHTOHOMe-
spEgccxHe GyHruHH.
OGpatHEic TPHTOHOME-
TpESSCKHEe QVHKIHHA

Beraucnenue snaveHui QyHKIHA MO 3HAYEHMIO apryMeHTAa.
Omnpenenenne NONOKEHHS TOUKH HA TpapHKe Mo ee
KoopAanHataMm ¥ Haobopor.

Wenonpsopanne cBoicTB QYHKIUH /U1 CpaBHEHHS 3HAYCHUI
crenened u morapupMos.

Iloctpoenne rpad kOB CTENEHHEIX H TOTapu(MUHEeCKHX
byHKIIHH.

Peiienne moka3aTeNbHBIX W JTOTapHPMHYECKHX YPAaBHEHHH H
HEPABEHCTR 110 H3BECTHBIM AJNTOPHUTMAM.

OsnaKoMIeHHE C HOHATHEM HENPEPLIBHON MEPHOINYECKOM
GVHEKOHH, (HOPMYIHPOBaHHE CBOHCTB CHHYCA H KOCHHYCA,
HOCTPOEHHE HX TPa(HKOB.

OzsaxoMIeHUE C IOHSTHEM IAPMOHHYECKHX KoneGanuii u
npHMEpaMH rapMoOHHYeCcKHX KonebaHuil 1g onmucaHus
npoueccos B (uznuke u Apyrux obnactax 3HAHUS.
O3saKoMIeHHE C NOHATHEM Pa3spbIBHON NepuoaudecKkoi
dyuxusy. GQopMyIHpPOBaHHE CBOHCTB TaHreHca H KOTAaHTEHCa,
DOCTPOSHHE HX rpadHKOB.

[IpuveHenne cBOHCTB QYHKUMN 11 CPABHEHHA 3HAYCHHAM
TPHTOHOMETpHYECKHX QyHKIMI, pemeHus
TPHTOHOMETPHYECKUX YpaBHeHuH. [locmpoenue epaghuxos
0GpAMHBIX MPULOHOMEMPUYECKUX PYHKYUL U onpedenenue no
2paPuUKam ux ceoicms.

Buinoanenne npeobpazoBanus rpaQUKoB

HASATNA MATEMATHYECKOI'O AHAJIM3A

HocsesoraTeALHOCTH

O3HakoMiIEHHE ¢ MOHATHEM YHCIIOBOH MOCIEI0BATEIRHOCTH,
cnocobamu ee 3aJaHHsl, BLIYHCICHUAMH €€ YICHOB.
O3naxomienue ¢ nOHAMUECM npedena NOCIe006amenbHOCmu.
O3HakomiIeHHE ¢ BRIYHCIEHHEM CYMMEI DECKOHETHOTO
YHCI0BOTO pAlia HA NPUMEpPE BHIMHCIEHNA CYMMEI D€CKOHEYHC
yOrIBalOMmEH reoMeTPHUECKOH NPOrpeccH.

Pemenne 3agau Ha npumeHeHne GOPMYIIBI CyMMBI GECKOHEYHO
yOEIBarolIEil TeOMETPHYIECKOH IPOTPECCHH

IIpoE3BOAHAA H €€ NIpH-
MCHSHHS

O3HakoMIICHHE ¢ TIOHSTHEM MPOH3BOIHOI,

Wsyuenne u GpopmynupoBaHue ee MEXaHHIECKOTO H
r€OMETPUYECKOTO CMBICIIA, H3YYEHHE AITOPHTMA BEIYHCICHHSA
IPOU3BOJHON HA PHMEpPE BHIYUCICHAS MIHOBEHHON CKOPOCTH
H YIJI0BOTO Ko3(hpHuIHeHTa KacaTelbHO.

CocTaBnenune ypaBHeHHS KacaTeIbHOIl B 001meM BHE.
Yepoenue npasun auddepennupopanns, Tabnuus
MPOU3BOIHBIX JTEMEHTAPHLIX (DYHKIHI, IpHMEHEHHE JIs
AugdepeHnupopanus GyHKIHH, COCTABIEHHS YPABHEHHS
KacaTeJbHOI.

HM3ydenue Teopem o cBA3M CBOMCTB (DYHKUHH H MPOH3BOIHOI,
GbopMynHpOBKA HX.

[IpoBenenue ¢ MOMOLIBIO NPOU3BOHON HCCIEAOBAHIY
(GyuKkun, 3aganHoi GopmyIIoi.




YeranopiieHHe CBA3H CBOHCTB PYHKIMHA H IMPOU3BOIHON MO M.
rpadukam.

[MpumeHeHHe NPOH3BONHOMN I peleHns 3aja4 Ha
HaxoxKaeHue HaubosblIero, HAMMEHBINEr0 3HAYCHHS U Ha
HAXO0KIEHHE IKCTPEMyMa

 Ilepeoobpasnas H
EETETpAl

OsHakoOMIEHHE C TOHATHEM HHTETpaa H ﬂchOOGpaﬁBHﬂﬁ.
M3yuenue npaguia BEIUMCICHHA NepBooOpasHoit H TeopeMsl
Herotona— Jleiibnumna.

Pemenne 3a7a4 Ha CBs3b NepBooOpa3Hoil U ee NPOHU3IBOAHOI,
BRIYHCICHHE NepBoobpasnoll Ans JanHol GyHKIMN.
Pemenne 3aa4y Ha IpHMEHEHHE HHTCIrpalla AJId BEIYHCICHHA
{]JHEH‘{ECKHK BCIIHYHH H ﬂJlDH},aﬂ,Ef"{

YPABHFHMWA M HEPABEHCTBA ¢

Ypesscums # cECTOMH
VPRRSIEER

HepssescTsa B CECTEME

BCSARCECTS  IBYMSE
EDONIH=IWH

OzsaxoMIeHNE ¢ TPOCTEHIIHMH CBEIEHHAMH 0 KOPHAX
aareOpanieckHx ypaBHEHHH, MOHATHAMHA HCCIEAOBaHHA
VpaBHSHHH U CHCTEM YPaBHEHHH.

V3ayuenue TEOPHH PaBHOCHIIBHOCTH YPAaBHEHHIl H ee
npuverenud. [fopTopenne 3anucH pemenus cTaHIapTHBIX
VPaBHEHMI, TpueMOB npeoOpa3oBaHua ypaBHeHUIt 14
CBEIEHHSA K CTAHApTHOMY YpaBHEHHIO.

Pemenue pallHOHANBHBIX, HPPAIHOHANIBHEIX, TOKAa3aTeNbHBIX 1
TPHTOHOMETPHYECKHX YPABHEHHH H CHCTEM.

Henonszosanue cpoiicTs U rpadukos GyHKUHI [ pelieHus
vpasHeHuil. [loBTOpeHHE OCHOBHBIX MMPHEMOB PEIIEHHS
CHCTEM.

Pemenne ypasHEHHH ¢ IPHMEHEHHEM BCEX IIPHEMOB
(PA3I0OKEHHA HA MHOJKHTEIH, BBEACHHS HOBLIX HEH3BECTHERIX,
MOACTaHOBKH, rpadpayeckoro Metoza).

Pemenne cHcTeM ypaBHEHHH ¢ IPHMEHEHHEM Pa3IHYHEIX
cnocobos. Osnakomienue ¢ 00MUMH BOIPOCAMHU pelieHHS
HEPABEHCTB H HCIOIb30BAHHE CBOMCTB U rpaduKoB PyHKIHH
PH PEeIICHHH HEPaBEHCTB. Pelllenue HEPaBEHCTB H CHCTEM
HEPABEHCTB ¢ IPHMEHEHNEM pa3IHYHEIX cocoboB.
[IpuMereHne MaTeMaTHYECKHX METOL0B JUlsl pelIeH s
COJepKATENBHBIX 3a1a4 U3 pa3aIHyHEIX oOnacTell HaykH H
npakTHKH. MHTEeppeTHpOBaHHE Pe3yNbTaTOB C YYETOM
pealibHBIX OrpaHHYEHHH

SIEMEHTHI KOMBMHATOPUKH, TEOPUH BEPOSITHOCTEN U CTATUCTHKH

CX=08HBIC NOHATHA
EOMOEHATODHKH

Hzyuenue npaBuna koMOHHATOPHKH M TIPHMEHEHHE TIPH
pelIeHHH KOMOHHATOPHLIX 3aj1a4.

Pemenne xoMOMHATOPHEIX 3a/1a4 MeTO/I0M nepebopa H 1o
[pPaBHITY YMHOMKEHHS.

O3pakomiieHHE ¢ MOHATHAMH KOMOHHATOPHKU:
pasMeIneHusIMH, COUETAHUIMH, 1EPECTAHOBKAMH H
Gopmynamu ana uX Beuacienns. O0bicHeHHE H IPUMEHEHHE
bopmyn [s BeIYMCIEHHS pa3MELIeH i, ePecTaH0BOK |
COYCTAHMH IPH PENICHHUH 3a1ad,

Osunaxomnenne ¢ 6uHOMoM HploTOHA H TPEYroNBEHIKOM
[Tackans. Pemenue npakTHYECKHX 3a1a4 ¢ HCIIONL30BAHUEM
MOHATHH M NPaBHJI KOMOHHATOPHKH

SISMEHTH TEOPHH
BEDORTHOCTEH

Maydenue K1accHuecKoro onpeae eHHs BEPOATHOCTH, CBOMCTS
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.




PaccMoTpeHHEe NPUMEPOB BRIMHCICHUS BEPOSTHOCTEN.
Pemienue 3ana4 Ha BEUHCIEHHE BEPOATHOCTElH coOBITHI

IipeacTasacHue AaHHBIX
{rafiz=nm. JHarpaMMBel,
TpegETH)

O3HaKoOMJIEHHE ¢ TPEACTAB/ICeHHEM YHCIOBLIX JAHHBIX U HX
XapakTepPHCTHKAMH.

PeureHne NpakTHYECKHX 3a4a49 Ha 00paboTKy YHCIOBRIX
AAHHBIX, BEIYHCIIEHHE HX XAPaKTEPHCTHK

| TEOMETPHA
Uoswsic B naockocTE 8| DOpMYITHPOBKA H MPHBEICHHE JIOKA3aTEILCTB NIPH3HAKOB
EDOCTPEHCTES B3aMMHOIO PACIIOJI0KEHHS NPIMBIX ¥ IOCKOCTEH.

PacriosHapaHue Ha 4epTekax M MOJENAX pa3sNHYHBIX CIy4acs
B3AMMHOTO PAcHojIOKeHHs NPAMBIX H IIOCKOCTEI,
ApryMeHTHPOBAHHE CBOMX CYKIACHHI. DopMynHpoBaHue
onpeeneHuii, NPU3HAKOB H CBOHCTB napajie/lbHbIX H
TNEPNeHANKY/IAPHBIX [UI0CKOCTEH, ABYrPAHHBIX U NHHEHHBIX
VTIIOB.

BrinojgHeRHe NOCTPOCHHS YTIOB MEKAY NPAMBIMH, IPAMOM H
HNI0CKOCTBIO, MEKIY IIOCKOCTAMH 110 ONHCAHHIO H
pacnozHaBaHue X Ha MOJeNsX.

[puMeHeHHE NPH3HAKOB H CBOICTB PACNON0KEHHS IPAMBIX H
NI0CKOCTel NpH pelIeHHH 3a1aY.

H300paxenue Ha PHCYHKAX H KOHCTPYHPOBAHHE HA MOJENIAX
NEpPNEeHARKYISPOB H HAKJIOHHBIX K MIIOCKOCTH, IPIMBIX,
HapaTIENBHEIX MIIOCKOCTEH, YIIIOB MEXAY NpAMOi H
II0CKOCTEIO H 000CHOBAHHE IIOCTPOCHHA.

Pemenne 3a1a49 Ha BBIYHCIEHHE TEOMETPHUECKAX BEIHYHH.
Unsce-BaHHe PACCTONHUS OT TOYKH 10 JIOCKOCTH, OT npsaMoit
30 MIOCKOCTH, MEXKAY IIOCKOCTAMH, MEXKIY
CEPSIHBAMIMMHICA TTPAMBIMH, MEKY NPOHU3BONLHLIMH
$ErypaMHu B IPOCTPAHCTRE.

@opMyIHPOBaHKHE U JOKa3bIBAHHE OCHOBHBIX TEOPEM 0O
pPaccTOAHHAX (TEOPEM CYUIeCTBOBAHMA, CBOHCTBA).
Hzobpamenne Ha yepTeKax U MOJENIX PACCTOSHHA A
obocHOBaHHE CBOMX cykiaeHHil. OnpenesneHue H BEIYHCIEHHE
paccTosHui B npoctpancree. [Ipumenenne Gopmyn U TeopeM
NJIaHHMETPHH U1 PEIUeHHs 3a1a4.

O3HaKoMIEHHUE € IIOHITHEM [1apaIeIbHOTO NPOEKTHPOBAHMSA
i ero cBoiicTBaMu. Popmyauposanue meopems 0 N1owaou
OpMO2OHANLHOU RPOEKYUU MHO20Y20NbHUKA.

[Tpumenenue Teopun s 000CHOBAHUA MOCTPOSHHH H
BRIYHCIEHUH. APryMEeHTHPOBAHHE CBOMX CYXKACHHH 0
B3aUMHOM PACHONONKEHUH IIPOCTPAHCTBEHHBIX GHTYD

MsororpesE=EEKH

Onucanne U XapakTepHCTHKA Pa3THYHEIX BUJIOB
MHOTOTPAHHHKOB, MEepeYHCclIeHHe UX IEMEHTOB U CBOHCTBE,
M3o0paxenne MHOrOrpaHHUKOB M BBITIOJTHEHHE [TOCTPOEHHS
Ha H300paKEeHUAX H MOJIENAX MHOTOIPAHHHKOB.
Breraucnenue THHEHHEBIX 3JIEMEHTOB B YTIIOB B
| IPOCTPAHCTBEHHBIX KOHGUTypaLHaX, apryMeHTHPOBaHHE
CBOHX cyxAeHuii. XapakTepucTHKa U H300paxeHHe
CeYEHUS, PAIGEPMKY MHO202PAHHUKOE, BEIYHCIIEHHE [LI0IaneH
MOBEPXHOCTEH.
[TocTpoenne nmpocreifimux ceyenuit Kyba, Npu3Mbl, NHPaMHJLL.
f Ilpumenenne (paKToOB H CBEJICHHH H3 MIAHAMETPHH.




O3nakoMJIeHHE ¢ BUIAMH CHMMETPHIT B IPOCTPAHCTBE,
(hopMyIHpoOBaHHE ONpeAeTeHuil U CBOMCTB. XapakTepHcTHKA
CHMMETPHH TEJ BpallleHHA H MHOIOTPaHHHKOB.

[IppMeHeHHe CBOHCTB CHMMETPHH NPH PELISHHH 3aaa4.
Menonpzopanne npuoOpeTeHHBIX SHAHWH /114 HCCIeN0BaHuA ¥
MOHBHHPUB&HHH HECIHOMKHBIX 3aj1a4.

M300paxenne OCHOBHBEIX MHOTOIPAHHHKOB H BBEINOJIHEHHE

| pHC}'HKDB o VCIIOBHAM 3a1a4 3o

Teaan NOBEPXHOCTH
SpPAMCHER

| O3nHakoMJIEHHE ¢ BHAAMH Tel BpalleHHus, GopMyIupoBaHHE Wi
OnpeneseHHH H CBOMCTB.
DOpMyNHUPOBAHHE TEOPEM O CEYEHHH IIAPA IJIOCKOCTBIO U
IUIOCKOCTH, KacaTelnbHo# K chepe.
XapakTepHcTHKa B u300paxeHue Tel BpalleHus, ux
pa3sBepTKH, CEYeHH4,
Pemrenne 3a71a4 Ha NOCTPOEHHAE CeYEHHH, BRIMHCICHUE JJIHH,
paccToAHM, yrios, miomaneii, [Iposenenne noxazarenbHBIX
pacCyKIeHHH NPH pELIeHHH 3a/1a4.
Ilpumenenue cBOMCTB CHMMETPHH [1PH PELIEHUH 3a/1a4 Ha
T€la BpauleHus, KoMOMHAIHIO Tell.
H3oOpaxenre OCHOBHBIX KPYTIBIX TE€J M BEITIOJHEHUE PHCYHKA
[0 YCIOBHIO 3a7a4u '

O3HaKoMIeHHe C MOHATHAME IUIOMIanH H 00beMa, aKCHOMAaMH
H CBOHCTBAMH.

Pemesnne 3a71a4 Ha BRIYMCIEHHE IUTomanei miockux Gpuryp ¢
npEMeHeHHeM cooTBeTeTBYIOmuUX Gopmyn u GaxTos U3
naaaumeTpun. M3ydenue TeopeM o BHIUHCIEHHH 00BEMOB
NpOCTPAHCTBEHHBIX TEll, pelleHHue 3a0a4 Ha IpUMCHEeHHe
GopMya BeuncaeHus 00beMoB. M3yuenne dopmyn ans .
BRISHCIEHNSA MI0afed MOBEPXHOCTEH MHOIOTPAHHHKOB H TE.1
BpaUlcHHA.

U3HaKOMIIEHHE ¢ METOJOM BEIYHCICHHUS MJIOINA/H
noBepXxHOCTH cdepsl. Pemenue 3a7a4 Ha BEIMHCICHAS
[7011a/1eH MOBEPXHOCTH NPOCTPAHCTBEHHBIX Tel

ROOpSNEaTE H BEXTOPE!

O3snakoMiieHue ¢ nouaTeM sexkropa. M3yuenne nexaproBoit
CHCTEMEI KOOPJMHAT B IPOCTPaHCTBE, MOCTPOEHHE 110
3a1aHHBEIM KOOPAHHATAM TOYEK H IUIOCKOCTEH, HaXoMmK/AeHHEe
| KoopauHaTt Touek. Haxoxaenune ypaBHeHHIt OKPYKHOCTH,
cephl, MJI0CKOCTH. BEIYHCIeHne pacCTOAHMN MeKIy
TOYKaAMH.
| Misyuenue cBOHCTB BEKTOPHBIX BEIHYAH, MPABHII Pa3N0KEHUS
BEKTOPOB B TPEXMEPHOM NPOCTPAHCTBE, NPABKI HAXOKICHHA
KOOpP/IHHAT BEKTOpa B NPOCTPAaHCTBE, paBui AeicTBuii ¢
BEKTOPAMH, 3a/IaHHBIMH KOOPAHHATAMH,
[I[ppveHenne TEOPHH MPH PELISHHH 3a/1a4 Ha AEHCTBHA C
sekTopamu. M3yuenue ckanaproro npou3seaeHns BEKTOPOB,
BEKTOPHOro ypasHeHHS NpaMoit ¥ niuockoctu. [Ipumenenne
TEOPHH MPH PEMICHNH 3a/1a9 Ha JefcTBHA ¢ BEKTOPAMH,
KOOp/IMHATHBIA METOJI, TPHMEHEHHE BEKTOPOB 115
BBIYHCJICHHS BEJIMYHH YIJIOB U paccTofaHuH, O3HaKOMIEHHE ¢
N0Ka3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O B3aUMHOM
PacIiooKeHHH MPAMBIX H NI0CKOCTEH ¢ HCMOIB30BaHAEM
BEKTOPOB




SEESHO-METOOWYECKOE 1 MATEPHAJIBHO-TEXHHYECKOE OBECIEYEHHE NMPOTPAMME]
VEESHOM NUCLMILJIMHBI ¢ MATEMATHKA: AJIFCEBPA M Hauano MATEMATHYECKOI O
AHAJIU3A; TEOMETPHUAR

Ucsoesne nporpaMMel vueOHolt maumenunaunsl «Maremartuka: anrebpa u Hayama marc-
METESECKOIO aHamM3a; TEOMETpHS» NpeanojiaracT Haauume B npodeccronanbHol obpaso-
SETeIRHOH ODraEHsanuH, peaiusyiomedl o0pa3opaTenbHYIO MpOrpamMMy cpejHero obmero
w 8 mpeaenax ocsoenns [IIICC3 ma OGase ocHoBHOro ofmero oOpa3oBaHHI,
¥Ic0E xkafEEcTa. 5 KOTODOM HMESTCH BO3MOXHOCTH obecneuuTh 00yvaOmuMcs CBO-
m & M=repser 50 Bpems yuebHOro 3aHATHA W NEPHOJ BHey4eOHOH mesTenm.-

" Pose ¢ safumcra yzoaacteopseT TpeboBannaM CaHHTApHO-3NMHAEMHONOTHYECKAX
Toasa- I “ (CasllaH 242 Ne 178-02) n ocHameHo ydeOHOM MedDenwio H
= | SOCTETOSHEIME 1% BRINOJIHEHHS TPEOOBaHUH K YPOBHIO NONTOTOBKH

EMSSTOE MyasTEMeIHiEHOe 00OpYyZOBaHHE, IOCPEJCTBOM KOTOPOro

axve: ) DpOHecca MPOCMAaTpPHBAIOT BH3YANbHYIO HH-!l)QpMEJIHH} no
OITEEY Wmm&pﬁanm, WHBIE JIOKYMEHTEL.

> =C ETOANSECKOID H MarcpHallbHO-TEXHHYECKOr O obecniedeHnus HpDI’pﬂl\I"

m «Maremarega: aqre0pa M Havajga MaTeMaTHYECKOTO ana:mm,

, % | ROMTIICETH y9eOHBIX TabIuI, NIaKaToB, MOPTPETOR BHIAAID-
X-MSTEMITHKOB H 1p.);
m-‘mmynmnm&ue cpescTea;
FEpESH0-ISVEOBE NOCo0HS:

* BOMESERT TEXHEUSCEON JOKYMEHTAIlHH, B TOM YHCJIE Iacrnopra Ha cpeacTsa obyye-
| EES. EECTPYRIHE 00 HX HCIOIL30BAHHIO H TEXHHKE Ge30MacHoCTH;

. SmGamoreuEN# GoHIL
B ‘w doua sxoast ydeOHHKH, obecneunBalOlIHE OCBOEHHE yqeﬁnﬂﬁ
we=ss oMaremarexa: anrefpa ¥ HAYaJa MATEMAaTHYECKOr0 aHamM3a; reoMETpHin,

sHELIE  HOM  JONYIIEHHBIE JUIA  HCIONB30BaHHA B  NpoQecCHOHANBHBIX
:  OpraEusalHaX, peanMsylouux 00pasoBaTeNBHYIO NpPOrpaMMy CpEIHEro
oﬁpmomm s npeaenax ocpoenus IIIICC3 wna OGase ocHoBHOro ofiero
omecce ocsoeHHs nporpammbl yd9ebHo# aumcuunnmHbl «MaremaTtnka: anrebpa u

TEMAT OT0 aHann3a; FTeOMEeTPHA» CTYACHTHI JIOJKHBI MONYYHTh BO3MOXKHOCTH
t:n:!pmalm y4eOHBEIM MaTepHazaM [0 MaTeMaTHKe, HMeIommMes B cBo6oIHOM
& cetu MutepreT (371eKTPOHHBIM KHHTaM, MPaKkTHKyMaM, TecTaM, Matepuanam EI'D
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