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1. MNOACHUTEJBLHAS 3ATINCKA

Ilporpamma  o6meo6paszoBatensaoii y4ebHOH mucummumHa «MaTemaTtukay
IpeiHasHa9eHa s u3ydeHus MareMaTuku B CII6 I'BITOY «Akanemus yIIpaBIeHus
TOPOJICKOH  Cpefod,  I'pajoCTpOMTENsCTBA U IeYaTh»,  PeaTH3yIOIEro
00pa3oBaTebHyI0 POrpaMMy CPEAHETO OBIIEro 00pa3oBaHUs B IpeeaX OCBOCHHUS
OCHOBHOM  mpodeccHOHANBHON  06pazoBaTeNBHOM nporpammel - CIIO  no
CICLHATBEHOCTAM TEXHOJIOIHYECKOTO MPOQHUILL.
IIporpamma paspaGoraHa Ha OCHOBe TpeboBanuiit ®I'OC cpenHero o6mero
00pa30BaHus, PEABABIAEMEIX K CTPYKTYDPE, CONEPIKAHUIO U PE3YIIbTaTaM OCBOEHIHS
Y4eOHOH IMCHMIIIMHEL «MaTeMaTuka», B COOTBETCTBHH C Pexomennmanusvu mo
OPTAaHN3AlMH TOIYYEHUS CpefHero obmero oGpa3soBaHHS B IIPeENaX OCBOEHHS
00pa30BaTebHEIX IPOTPAMM CPEHETO IPOMECCHOHAEHOTO 06pa3oBanms Ha base
OCHOBHOTO ~ 00Iiero  06pa3oBaHus ¢  y4&ToMm TpeboBaHUH  (enepanbHBIX
TOCYIapCTBEHHBIX 00pa30OBATENBHBIX CTAHIAPTOB H NOTTy4aeMOH Ipodeccuyd Wiu
CHCLMAIIPHOCTH  CPEIHETO  MPOQECCHOHAIBHOTO  06pa3soBaHMs (muceMo
JlenmaprameHTa rocyiapcTBeHHOM MOTUTHKY B cepe MOATOTOBKU PabodIUX KAApoB U
HIIO Muro6puayku Poccun ot 17.03.2015 No 06-259).
Cozmepxanme mporpamMmsl  «MaTeMaTuka HaIpaBIeHO Ha JOCTHXKECHHE
CIEIYIOLIMX mee:
* obecrevenue cOPMUPOBAHHOCTH PECTABICHHI O COLIMANIBHEIX, KYTbTYPHBIX
M HCTOPHYECKHX (DAKTOPax CTAHOBIECHHS MATEMATHK,

* obecmedyeHne  cHOPMHUPOBAHHOCTH JOrM4YeCKOro,  aurOpUTMHYECKOTO |
MaTeMaTHYeCKOT0 MBIILICHHS,

* obecrievenne chopMUPOBAHHOCTH YMEHHIx IPAMEHSTH IOIy4EHHbIE 3HAHUS TIPHU
PeLIEeHUH Pa3IHYHEIX 33,144,

* obecrieyeHne CHOPMHUPOBAHHOCTH IOPENCTaBIICHHH O MaTeMaTHKe KaK YacTH
0DLIEIENOBEUECKOM KyIBTYPEL, YHHBEPCATbHOM f3bIKE HAYKH, ITO3BOJISIOIIEM
OIMCBHIBATE M M3Y4aTh pealbHbIe POLECCH U SBICHHUS.

B nporpammy Bkimoueno comepianwe, HalpaBJeHHOe Ha (OPMHPOBAHHE Yy
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CTYZICHTOB KOMIIETCHIUH, HEOOXOMUMBIX /TS KadecTBeHHOro ocsoenus OITOIT CIIO
Ha 0ase OCHOBHOro 06mero 00pasoBaHHsA ¢ mHoONyYeHHeM cpenaHero obinero
00pa30BaHus 10 CIeNUATBHOCTSIM TEXHOJIOTMYECKOTO MPOPHIIS.

IIporpamma wmosxer wucmomb3oBaTHCS OpH oOy4eHHH CTYIEHTOB Ha OYHOH,
3a09HOH (opmax o6ydenwus, peanusyromux o6pa3oBareibHyo IIPOrpaMMy CpeIHero
obmero o6pasoBanus B TpeieNax ocBoeHus ocHoBHOM OIIOII CIIO ma 6aze

OCHOBHOTO 00111ero 06pa3zoBanus (ITIICC3).

2. OBIIAST XAPAKTEPUCTHKA YYEBHOIL JACHATLINHBI

Maremartuka sBnsercs byrnamenTansHoM 00111e00pa3oBaTeNbHON MUCITHILIHEO
€O CIOXHBIIMMCH yCTOMYMBBIM CONEpKAHHEM W OOIIMMH TpeGOBaHUSIMH K
TIOATOTOBKE O0yYaronmxcs,

Obmme nemn wsydenus maTemaTHkn TPaNMIOHHO PeaNu3yloTCss B YeTHIPEX
HalpPaBIICHUAX:

1) obuiee IIpeCTaBIeHHE 00 UAESX M METO/Iax MaTEMaTHKHU;

2) WHTemIeKTyalBHOE pa3BUTHE;

3) oBnamenue HEOGXOMUMBIMU KOHKPETHBIMM 3HAHUSAMHU H YMEHHIMHU,

BOCIIHTATEJIEHOE BO3IECTRHE.

Usyyenne wmatematuku xax NpouIbHOH  061meo6pazoBaTeTbHOMN y4eOHoi1
AUCIIAIUTAHEI, Y4UTHIBAIOIIEH CIIENU(HUKY 0CBAMBAEMEIX CTYACHTaMH CIIEI[HAIBHOCTH
CIIO, obecneunsaercs:

—~BBIOOPOM PA3NMYHBIX MOIXONOB K BBEIICHHIO OCHOBHBIX TIOHATHIA;

* (OPMHPOBaHHEM CHCTEMEI Y4eOHBIX 3a/aHUH, 06ecreunBaromIX

* 3 QeKTHBHOE OCyIIECTRICHHE BBIOPaHHBIX I[eJIeBBIX YCTaHOBOK;

* oboramreHneM criekTpa cTHei] Y4eOHOMH NesTensHOCTH 33 cuer COTTIaCOBaHHs C
BEAYIIUMH  NEATENBHOCTHRIME  XapaKTePHCTUKAME BBIOpaHHOM mnpodeccuu /
CIENMATEHOCTH.

Conepsxanue y4e6GHON RUCIHAILIHEE PaspaboTaHo B COOTBETCTBHH C OCHOBHEIMM

COACPXKATCIBHBIMU JIMHUAMH 00YYEHUS MaTeMAaTHKe:
1) amreGpamueckas JIMHKA, BKIOYAIOINAs CHCTEMATH3AIlHI0 CBEICHHH o qucax;
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M3yYCHHE HOBBIX M 0000lLIeHME paHee M3YdYEHHBIX onepanuii (BO3BeNEHHE B
CTCIICHB, M3BJCYCHHE KODH:], JIOTapu(MHPOBAHWE, CHHYC, KOCHHYC, TaHTEHC,
KOTaHTeHC U OOpaTHbIE K HMM); M3yYeHHE HOBBIX BHIOB YHCIIOBBIX BHIPXKEHUH U
(GOpMyI; COBEpPLICHCTBOBaHHWE NPAKTHYECKMX HABHIKOB M BBIYHCIMTENBHOMN
KyJIbTYpBI, PAaCUIMPEHME M COBEPIICHCTBOBAHHE AaNreOpandeckoro ammapara,
CQOPMHUPOBAHHOTO B OCHOBHON INIKONE, H €ro NpHMEHEHHE K PEIICHUIO
MaTEMAaTHYECKHX U IPUKITaTHEIX 33034,
2) TeopeTHKO-QYHKUHOHANbHAS JIMHHS, BKIIOYAOmAs CHCTEMATH3AIMIO W
paclupenne CBENCHUH O (QYHKIHMAX, COBEPLICHCTBOBAHUE IPaUUECKUX yMEHHIL;
3HAKOMCTBO C OCHOBHBIMH HICSMH W METOJaMH MaTeMaTHYeCKOro aHalu3a B
00BbEMe, TO3BOJIAIONMIEM KCCIIEIOBaTh 3JIEMEHTapHEIE QyHKIMM W peliaTh
MPOCTEHINIIEe TeOMETPHIECKUE, PU3UIECKHe U IPyTUe IPUKIIafHBIE 3a/[aul;
3) NMHUS ypaBHEHUN U HEPaBEeHCTB, OCHOBAHHAS HA IIOCTPOCHUY U HUCCIIENOBAHIHI
MaTeMaTHIECKUX MOJENeH, MepeceKarmascs ¢ arebpandeckodl U TeOpeTHKO-
(QYHKUMOHANBHOM JHHUAMY ¥ BKIIOYAIOMAS DA3BHTHE W COBEPIIIEHCTBOBAHHE
TEXHUKM  anreOpandeckux mpeoOpasoBaHWM IS  peIleHHs YPaBHEHHH,
HEPAaBEHCTB H CHCTEM; (POPMHPOBAHHE CIIOCOOHOCTH CTPOHTH M HCCIEIOBATH
NPOCTEHIINe MaTeMaTHIECKIe MOEIU [PU PElIeHHH IPUKIAIHbIX 3a/a4, 33134
U3 CMEXHBIX W CIeIHATbHBIX AUCIHIIINH;
4) reoMmeTpuuecKas JWHHA, BKIIOYANON(AA  HATISIHBIE NIPEACTaBIEHUS O
IIPOCTPAHCTBEHHBIX QUIYpax ¥ M3yYeHHE MX CBOMCTB, (GOPMHUPOBAHME M PasBUTHE
IPOCTPAHCTBEHHOTO  BOOOp&KEHMs, Pa3BHTHE  CIOCOGOB  TeOMETPHHYECKHX
M3MEPEHUH, KOOPIWHATHOTO U BEKTOPHOTO METOJIOB IS PEICHUI MATEMATHIECKIX
U NPUKIaJHBIX 337124,
5) croxacTHYeckas JMHWS, OCHOBaHHAs HA Pa3BUTUM KOMOMHATOPHBIX YMEHHH,
IIpeICTaBICHHH 0 BEPOATHOCTHO-CTATHCTHYECKHX 3aKOHOMEPHOCTSX
OKpYXaroIlIero MUupa.
Wsyuenne oOmeobpazoBaTensHON  y4eOHOM  mucHuMIIMEB  «MaTeMaTukay
3aBEpIIACTCs MOABEICHAEM HTOrOB B (OPME 3K3aMeHa B PAMKAX MPOMEXYTOUHOM

aTTeCTAlMK CTyeHTOB B npolecce ocBoenus [IIICC3 TexHomormveckoro mpoduis ¢
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IIOJTyI€HHEM CPEHETO 00IIEero 00pa3oBaHus.

3. MECTO YYEBHOU JJUCHOHUILIMHEI B YYEBHOM ILIAHE

VYuebHas pmucummuimHa  «MaTeMaTHKay — SBISeTCs y4e0HBIM  MpeaMeToM
00s3aTeNbHON IpeaMeTHON o6nacTH «MareMaTHka u nHpopmatrkay PIOC
CpenHero obmero o0pa3zoBaHus.

YuyebHas nuciumivaa «MareMaTikay u3ydaercs B 00111600 pa30BaTENBHOM IIHKIIE
yuebroro mmana OIIOII CIIO na 6ase OCHOBHOTO OOIIErO o0pazoBaHus ¢
IoTyveHneM cpenHero obmero obpasosanus (ITIICC3).

B yuebnpix mmanmax IMIICC3 yuebHas mmcuumiuaa «MareMaTHkay BXOJUT B
cocTaB oOmUX 06MmEe06pasoBaTENbHEIX YUeOHBIX UCLHATLINH, bopMEpPYEMBIX 13
00s3aTeNBHBIX MpeAMETHEIX obiiacteit ®I'OC cpeaHero obmero obpasoBaHus IS
conenuaibHocTed  CIIO  rexnosnormdgeckoro  mpoduias — HpodecCHOHATEHOTO

obpazoBaHms.

4. PE3YJIbTATHI OCBOEHUSI VUYEBHOI JUCIHUATTIIINHBI
OcBoenne comepxanust yde6HOM mMCIMIUIMHEL «MaTeMaTHKay OBecleurBaeT
AOCTHXXEHHE CTYHAECHTaMH CIECIYIOIINX Pe3yibmanos:

JAUYHOCHHbIX:

JI1 chOopMHPOBaHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K 00y4YeHUI0; FOTOBHOCTH
M CIIOCOOHOCTh CTYNEHTOB K CAMODa3BUTHIO H CaMOOGDa3OBAHMIO HA OCHOBE
MOTHUBALMY K 00YYSHHIO U IO3HAHHUIO;

JI2' cOpMHPOBAaHHOCTH LENOCTHOIO MHpPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Da3BMTHS COLHUANBHEIX HayK, OOINECTBEHHOH HPAKTHKH W
CEPBHCHOMY OOCITY>KUBAHUIO HACEIICHHUS,

JI3 chopMHpOBAHHOCTH OCHOB CaMODa3BHTHS M CAMOBOCIIATAHHS B
COOTBETCTBUM C OOIIEYETOBEUYSCKUMH LEHHOCTSIMH W WIeaJaMu IPa’k1aHCKOTO
O0IIecTBa; TOTOBHOCTE M CIIOCOOHOCTH K CaMOCTOSATENBHON, TBOPYECKOH W
OTBETCTBEHHOM NEATENBHOCTH;

JI4 chopMUPOBaHHOCTH MAaTEMATUYECKOTO MBIIUICHHS, TIOHHMAHUS BIUSHUS
COLIHATIbHO-OKOHOMHYECKUX  IIPOLECCOB HA COCTOSHHE YPOBHS OJKM3HH W
ONIarocoCTOSIHWS — HaCeNeHWs CTpaHBl; IPHOOPETEHHE ONEITA  CONMAIBHON
HaNpPaBJIEHHOH AEATENbHOCTH 0 06CITyKUBaHUIO IIOTpebuTeNel 0b1IecTBa;



JI5 chopMUpOBaHHOCTH KOMMYHHKATHBHON KOMIIETEHTHOCTH B o0IeHn: u
COTPYIHHHECTBE CO CBEPCTHUKAMHU U B3POCIBIME B 00pa30BaTENbHOMN, 0GIIECTBEHHO
IIOJIE3HOH, YIeOHO-HCCIIEI0BATENBCKOM, TBOPYECKOM | APYIUX BHIAX JESATETbHOCTH;

JI6 ymeHme scHO, TO4YHO, I'PAMOTHO H3J1araTh CBOM MBICIM B YCTHOH W
IIMCBMEHHOM pPEYH, NOHHMATh CMEBIC] IIOCTABICHHOM 3aa4M, BBICTPaHBaTh
ApTYyMEHTaliIO, IPHBOJUTE aPIyMEHTHI i KOHTPApTyMEHTEL,

JI7 KpUTUYHOCTH MBIIIEHHS, BIameHHe [IEPBUYHBIMH HaBBIKAMM aHAJIW3a U
KPUTAMHOM — OLEHKA  TOTydaeMOM WHOPMALWH, WCIONB30BAHHE 8 B
IIPOEKTUPOBAHUH JallbHeHIIIeH IpothecCHOHATBHOM JEeATEbHOCTH 110
O0CITyKMBaHHIO HACENICHHS,

JI8 XpeaTMBHOCTH MBINLICHUS, HHUIHATHBHOCTH M HaxXOJA4YHUBOCTH;

Memanpeomemmoix:

M1 Bnamenwe HaBBIKaMu ITIO3HABATENbHOH, Y4eOHO-HCCIIENOBATENLCKON W
IIPOSKTHOM JESTETBHOCTH, 4 TAKXKE HABBIKAMHU paspemniesns npobiaeM; rOTOBHOCTE H
CIIOCOOHOCTE K CaMOCTOATENBHOMY IIOMCKY METOZOB PELIeHHs IPaKTHYECKHX 3a/1ad,
NPUMEHEHHIO PA3IHYHBIX METOIOB [O3HAHHUS,

M2 ymeHne opHeHTHPOBATECA B PA3IMUHBIX HCTOUHHKAX MaTeMAaTU4IeCKOM M
COLMaNbHON  HMH(OPMAlWK, KPUTUYECKH OIEHUBATE W HHTEPIIPETHPOBATE
MH(OPMAIIHIO, TIONYYaEMYFO U3 Pa3IHIHBIX HCTOYHHUKOB;

M3 ymemme caMocTOSTENBEHO OLCHWBATE W MPHHAMATH PEIleHMs,
ONPENCIAIOMUE CTPATETUIO MOBEACHHS, C YYETOM TI'PaKIAHCKHX K HpPaBCTBEHHEIX
LEHHOCTEH;

M4 oco3HanHOE BlajeHHE JTOrHYEeCKUMHE OEHCTBHAMU OTpee/IeHHs IIOHATHH,
00001enus, YCTaHOBJIEHHUS aHaJIOT'Hi, KJIacCHU(pUKAITHH Ha OCHOBE
CaMOCTOATENBHOrO BEIOOPa OCHOBaHHUH U KpUTEPHEB;

M5  ymenue ycraHaBnmMBaTE NPHYMHHO-CITENCTBEHHELE CBS3H, CTPOHTH
PacCyxIeHUE, yMO3aKIIIOUeHHe (HHIYKTHBHOE, NETyKTHBHOE H IO aHAJIOTHH) H
A€JaTh apryMEeHTHPOBAHHEIE BEIBOIEI,

M6 npencrasnerHe o HeOGXODHMOCTH OBNANCHHS MaTEMATHYCCKUMI
SHaHMAMHM C LENBI0 (DOPMHUPOBAHHS ANEKBATHOTO IOHHMAHHS OCOGEHHOCTElH

Pa3BUTHs COBPEMEHHOI'O MUpa ¥ OOIIECTBA;

M7 nosumaHue MecTa M poiM MATEMATHKH B CHCTEME HayK; IpelcTaBIeHHe
00 o0mpHEIX MEXIMCIUITIMHAPHEIX CBA3SX MATEMATHKHY,

npeomMemmplx:



II1 BnameHwe mpejCcTaBIEHUSIMHE O COBPEMEHHOU MaTeMaTHYECKON Hayke, ee
YHacCTHH B PEIICHHM BaXXHEHIINX IPOOIEM YeToBeuecTRa,

II2  BrnajeHwe  MaTeMaTHYecKWM  MBIIUICHHEM UL OIpeneNeHus
MaTeMaTHIeCKUX  acClleKTOB B  COIMANBHBIX, COIMAIEHO-3KOHOMHYECKHX,
SKOJIOTHYECKUX H IIPHPOAHBIX IIPOLIecCcax ¥ MpobiIeM;

I13 copMHpOBaHHOCTH CHCTEMBI KOMILIEKCHEIX COLIMATTBHO
OPMCHTMPOBAHHBIX ~MATEMAaTHYECKUX 3HAHMM O 3aKOHOMEPHOCTSX pa3BUTHS
OOIIECTBa, CTATUCTUKY HACEIEHHS 1 AOMOXO3SHCTB, IUHAMUKE U TEPPUTOPHATHHBIX
OCOOEHHOCTAX TIPOLIECCOB, MPOTEKAIONIMX B COLAANLHOM IIPOCTPAHCTBE;

[14 Brnamenue y™meHHsSMU [IDOBEIEHUS HaOMIONeHWH 3a OTHEIbHBIMH
COLIMANBHBIMA O0BEKTaMM, IpOIeCCaMH U ABIICHUAMH, MX H3MEHEHHSMH B
PE3yJIbTaTe IPHPOIHBIX M aHTPONOTEHHEIX BO3NEHCTBUI Ha 3NaHMS, COOpYKEHHUS, C
HCTIONIE30BAHMEM ONIPEETEHHBIX MaTeMAaTHYECKHX PACUSTOB I OOBSCHEHMH STHX
SIBIICHMUIA;

II5 BrameHwe yMeHHAMH MaTeMAaTHYECKOro AaHATH3A U HHTepIpeTalun
pasHooOpasHoi uHbOPMAIHK;

[16 Bnamenue ymeHuUAME IIPUMEHATh MaTeMaTHUYECKHE 3HAHUA I
O0BACHEHUS W OLCHKH PasHOOOpa3HBIX ABICHUN H IIPOLECCOB, CAMOCTOSTENEHOIO
OLICHWBAHHUA YPOBHA O€30IIaCHOCTH COIMAIBHBIX COOpYXXE€HHH, OOCITyXHBaHWE
HACCJICHI Ha OCHOBE IPOTHO3HPOBAHKS U IPOCYETA U3HOCA 3AHMMN, FX TEeKYIUX U
KalTUTalIbHBIX PEMOHTOB;

117 cdopmupoBanHOCTH TpencTaBnenwH ¥ 3HAHEH 0f OCHOBHBIX IIpoOieMax
B3aUMOJEHCTBHUSI CONUATBHEIX CTPYKTYD B OBLIECTBE IO O0CITYXKHBaHHIO HACEICHMUS,
YMCHHE aNalTHPOBaThCs K TPeOOBAHNUSAM HACEEHHUS U HX HU3MEHEHUSIM; YYHTHIBATH
3aIpoCel MOTpeOHTEeNned Kak OJHO H3 IOKazaTelei Pa3BHUTHS COIHAILHOIO
ob1recTBa;

B kagectBe hopm 1 MeTo0B KOHTPOJIS B ayAUTOPHOM MPaKTHYECKOM pabOTHI
CTYNICHTOB  WCIIONIB30BaHEl (DPOHTANLHBIE OMPOCEI HA IIPaKTHYECKUX 3aHATHUSX,
3a9€TBl, TECTHPOBAHUE, CAMOOTYETHI, KOHTPOIbHbIE pabOTH U ap.

S. COOEP)KAHUME YYEBHOM JUCHATLIAHBI
Benenue
Marematuka B Hayke, TeXHWKe, OKOHOMHKE, HMHQOPMAIMOHHBIX TEXHOJIOTHSIX M
NPaKTU4ECKOM nesTensHocTH. Llenn u 3amaun H3YYEHHUs] MATEMaTHKH TIPH OCBOCHUH
crrenmansroctei CII1O.
AJITEBPA
Pazsumue nonamus o uucne

Llensle W pauMoOHANBHEIE YHCIA. JleicTBUTENNbHEIE YHCIIA. [TpubnmxeHHsie



BEIYHCIICHUS.

Kommuiexcrele uncia.
Kopun, crenenu u norapudmer

Kopnu u crenenn. Kopuu HaTypansHOM CTeNeHH U3 9HCTa H X cBorcTBa. Cremenu
C PalMOHAIPHBIMH IOKa3aTeNssIMH, WX CBOHcTBAa. CTeNeHH ¢ JelCTBHTENLHEIMY
noxazareyiMu. CBOMCTBA CTEIIeHH ¢ IeHCTBUTENBHBIM ITOKA3aTEIEM.

Jlorapudm. Jorapudm uncna. OcHoBHOE JIOTapU(PMUIECKOE TOXIECTRO.

HecATudaHble U HATYpaTbHbIE norapudmel. [Tpasuna neficteuii ¢ jorapudMamu.

ITepexon k HOBOMY OCHOBAHHIO.

IIpeoGpaszoBanue ajnredOpanvyecKkux BbIPaKeHHIA. ITpeobpazosanne

PalliOHAJIBHBIX, HPPAIMOHAIBHBIX CTEMEHHBIX, TOKA3aTeIbHbIX M JorapupMUIeCKIX

BBIP@KEHUI.

IlIpakmuyeckue 3anamusn

Apudmerndeckue neicTBus Hax IMCIIaMH, HaXOX/I€HHE NPHOIMKEHHBIX 3HAYCHUH

BEJIMYHH M IIOTPEITHOCTEH BEIYUCIeHUH (abCOMIOTHOM 1 OTHOCHTENBHOI),

CPaBHEHHE YHMCIIOBBIX BEIPAXKECHUIA.

BEr4uCIenye 1 cpaBHenye KOpHEH. BeimonHenue PacyeToB ¢ paguKaIaMH.

Pererne nppanmosansuex ypapHennii. HaxoxieHue 3HageHmii CTeleHed ¢

PatlOHaNbHEIMU TIOKa3aTensmy. CpaBHenue crenenelt. [IpeoGpasoBanus

BBIPQ)XEHUH, CONEPKAIINX CTENeHH). Pemenye mokazaTebHex YPaBHEHHUIHA.

Pemenue npuknaggex 3amgad.

Haxoxnenue 3Hadennii norapudma mo IIPOM3BOJIBHOMY OCHOBaHUIO. [lepexon ot

OZTHOT'O OCHOBaHWS K pyroMy. Berumciienue u cpaBHeHue JIorapuMos.

Jlorapudmupoanue u norennuposanye BEIPa)KEHHIA.

IIpuGniKeHHEle BEIYHCIEHHS M pelleHus NPHUKJIAJHBIX 38]1a4.

Pemenue norapupmuueckux YPaBHEHUHH.

OCHOBBI TPUTOHOMETPUM
OcHOBHEBIE TOHSTHS
Pamuannas mepa yriia. BpamarensHoe nemxenue. Cunyc, KocHHyc, TaHTeHC U
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KOTaHTeHC YHCIIA.
OCHOBHEBIE TPHTOHOMETpPUYECKHE TOXKTECTBA

©opMmy.sl puBeneHus. DOPMYIB CITOKEHHSL. Dopmyisl yaBoeHus Dopmysl
IIOJIOBUHHOI'O YIIIA.

IIpeobGpasoBanus npocTeiimmx TPUTOHOMETPHYECKUX BBIPAXKEHHUE

IIpeobpaszoBanre cymme TPUTOHOMETPHYECKMX (YHKIHH B IPOM3BEIEHHE K

TPOUSBE/ICHUA B CyMMy. BBIpaxeHue TpuronoMeTpraeckux dyHsKImit 9epes TaHTeHC

IIOJIOBHHHOT'O apryMEHTa.

Tpuronomerpuueckue ypasuerus u HEpaBeHCTBa

IIpocretimue TpuroromeTpryeckue YPaBHEHHS.

Ipocreiimme Tpuronomerpryueckme HEPaBeHCTBA.

O6patHrie TPHTOHOMETpHYeCKHe PYyHKIMH. APKCHHYC, apKKOCHHYC, apKTaHTeHC.

Ilpakmuueckue 3anamusn
Panuanueiii meton H3MCPCHMSA YIJIOB BpalIEHHS MU CBI3b C IpafyCHOM Mepoii.
OcHoBHBIE  TpHroHOMeTpHYeckue TOXIECTBA, (OPMYJBI CIIOKEHHS, YIBOECHHS,
NpeoOpa3oBaHHE  CyMMBI TPUTOHOMETPUYECKMX  QYHKIME B  mpom3BeneHwme,
Ipeodpa3oBaHKWe MPOH3BEICHHUS TPUTOHOMETpUYECKUX  QyHKUMA. I[Ipocreiimme
TPUTOHOMETPHIECKHE YPABHEHUSI M HEPAaBEHCTRA.

O6parnele TpuroHoMeTpIYecKue (yHKIHK: apkcHHyC, apPKKOCHHYC, apKTAHI€HC.

DyHKINH, UX CBOHCTBA H rpagpukn

Oynknmun. O6macts ONPENEICHIs W MHOXECTBO 3HaYeHwit; rpaduk byHKIHH,
IIOCTPOCHHE I'PaUKOB GYHKIUH, 32 1aHHBIX Pa3IMYHBIMH CIIOCOOAMHU.

CeoiicrBa ¢yHKIMN. MoHOTOHHOCTS, 9ETHOCTh, HEYETHOCTS, OTPaHHYEHHOCTD,
IeproMIHOCTh. IIpomMexyTku BospacTanus u yOBIBaHuS, HaNGONbIIee W HAUMEHBIIEE
SHa4CHMdA,  TOYKH  OSKCTpeMyMa. I 'paduueckas UHTEepnperanud.  IIpumeps
(QYHKIIHOHANBHEIX  3aBHCHMOCTEH B PCabHBIX  TIpoLleccaX U SBJICHUSX.
Apudmernyeckue onepanuu Hax OYHKIMAMHU.

Cnoxnas GyHxmms (xommo3wmus). ITorsTrE 0 HEIPEPBIBHOCTH (QYHKIMH.
OGparnbie gynxnmun. O6nacts OLpEeNeNeHnus M 00iacTe 3HadYeHwmit obpatHOM

(yrxuun. I'paduk o6paruoi byHKIHY.
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Crenennsle, moxkasatensHsle, orapu(pMUIECKHE U TPUTOHOMETPHYECKHE

bysKIHH.
Obparubie Tpuronomerpudeckme GyHKIHYT

Onpenenenus GyHkuuii, ux coifcTsa u rpaduky.

IIpeobpazosanus rpaduxos. llapajnensHsii nepeHoc, CHUMMETPHS OTHOCHTEIHHO
OCeH KOOpPAMHAT M CHMMETPHS OTHOCHTENbHO HAYaa KOOPIHUHAT, CHMMETpHSI
OTHOCHTEJIPHO NPAMOH y = X, PAaCTsDKEHHE M CHKATHE BAOJD OCEi KOOPAWHAT.

Ilpakmuueckue 3anamusn

IIpumeps! 3aBucHMOCTE MEATY ICPEMEHHBIMHU B PEATBHEIX IIPOIECCAX U3 CMEKHBIX
aucuumgH. Onpenenenve (yHKuwi. IToctpoenne u urenue rpaQuKoOB (QYHKIHI.
Hccnenoaume ¢yuaxun. CpoiicTea JTHHEHHOM, KBaIpaTHYHOIH, KYCOYHO-IHHEHHOMH H
ApoGHO-ITHHEMHON QYyHKIwiL. HenpepriBHble n neprommueckue ¢ynkiun. Cpoiicta u
TpaQuKu CHHyCa, KOCHHYCa, TaHTEHCA W KoTaHrenca. OOpaTHble OGYHKIMH W uX
rpaduku. O6paTHBIE TpUroHoMeTpudeckrue Qynkimu. IIpeobpazosanmus rpaduka
dynximm. apmormYeckue Koebamus. [Tpuxmanyeie 3a5a9n.

IToxazartensysle, JIOTapUMIIECKHE, — TPUTOHOMETPHYECKHE YPaBHEHUS |

HEPaBEeHCTBA.,

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
IlocnenosarensuocTw. Crrocobnr 3aJaHusa )54 CBOIiCTBa YMCIIOBBIX
[IOCIIeTIOBATEILHOCTEH.

lonsiTHe O mpejene IOCIENOBATEIBHOCTI. CymecTBoBaHne mpenena MOHOTOHHOlM
OTPaHHMYEHHOH  ITOCIENOBATEIBHOCTH. CyMMHpOBaHWE  IOCIeNOBATENHLHOCTER.
beckoneuno y6rIBaromast ICOMETpHYECKast IPOrPECCHS U €€ CyMMa.

IlponsBognas. Ilomstue o IIPOU3BONHON (DYHKIMH, €€ TeOMeTpHYEcKHH u
usnaeckull cMbicT. YpaBHeHHE KacaTembHON K rpaguky ¢yskimm. [TponsBomaHbie
CYMMBI, PasHOCTH, NPOM3BEICHHA, YaCTHEIE. IIPOM3BOIHBIE OCHOBHEIX SJIEMEHTapHbIX
byrkuumit. TIpuMenenue IIPOM3BOJIHON K WCCIENOBAHMIO (BYHKIMH W TTOCTPOECHUIO
rpadukoB. IIpouzeodnvie obpamHoil gynxyuu u KOMNO3uyuu QhyHxyuuy.

IIpumeps! ucnons30Banus IpousBoIHO AT HaXOXKICHUS HAWIYUIIero PEIeHHS B
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[IPUKIaNHBIX 3anadaX. Bropas mnpowmssomnas, ee TEOMETPHICCKHH M (u3mUecKuii
cMbIc. Haxoxmenue ckopoctu a1 npowecca, 3aMaHHOr0 (opmyoit 1 rpaduKom.

IlepBooGpasnass u wunTerpa. IlpumeneHne onpeneneHuoro HHTEIpana s
HaXOXICHUA IUIOINAAN KPUBOMMHEHHOW Tpamenuw. ®opmyna Hetorona—1IJleitGuuna.
IIprveper npuMeHerns unTerpana ¢usuke u reomerpum.

IIpakmuueckue 3anamus

HucnoBas IOCIENOBATENIBHOCTh, CIIOCOGEI ee 3a/laHusl, BBIYUCIIEHHS WYJICHOB
TocnenoparenshocTd.  Ilpenen mocnenoBaTensHOCTH.  BeCKOHEYHO yOBIBaroIast
T€OMETPUIECKas IPOTPECCHS.

IIpousBonras: Mexannueckuii T'COMETPHYECKUI CMBICIT TIPOU3BOIHOM,

YpaBHeHHWe  KacaTeibHON B obmem  Bune. IlpaBuia wu bopmysl
nuddepeHnupoBanys, Tabnmna TIPOH3BOZHBIX 3JIEMEHTApHEIX QyHKIuHA. Mccnenosanye
OYHKIHM ¢ [OMOIIBIO Npou3BOAHON. HaxoxieHme HauOOJIBIIEro, HAHMEHBIIETO
SHAUCHUA ¥ OKCTPEMaIbHBIX 3HAYECHUM QyHKIWH,

WHTerpan m  meprooGpasmasi. Teopema Hsioroma—Jleii6uumna. ITpumenenne
MHTEIpajla K BBIYUC/ICHHIO QU3HYECKHX BEJMYHH U IUIOMIA e,

YPABHEHHS 1 HEPABEHCTBA

YpaBHeHHST MW cHCTeMBI ypaBHeHHH. PanuonansHsle, HUppaliOHATIBHEIE,
TIOKa3aTeNbHbIE U TPUTOHOMETPHIECKHE YPABHEHNS U CHCTEMEL

PaBHOCHITBHOCTE ypaBHeHWi, HEPaBEHCTB, CHCTEM.

OcHOBHBIE IpHEME!I HX pelneHHs (PasnoxeHHe Ha MHOMHTENH, BBEJCHHE HOBEIX
HCH3BECTHEIX, ITONICTAHOBKA, Tpadmdeckuil MeToy).

Hepagencrsa. PannonansHnsre, HppalOHaBHEIE, IIOKa3aTeNbHEIE u
nipuconomemputieckue HepaBeHCTBa. OCHOBHEBIE IPHEMBI UX peleHus.

Hcnoas3oBanne cpoiicTs u rpa¢ukoB GyHKUHMA ONpH peleHHH YPaBHeHHH H

HepaBeHCTB. Merox wumTepBanos. M3obpaxkenme Ha KOOPAMHATHON ILIOCKOCTH

MHOXECTBA PELICHUH yPaBHEHUH U HEPABEHCTB C JBYMS [IEPEMEHHBIMH U UX CHCTEM.

Ilpuknaonsie 3a0ayu

IIpumeHenne MaTemMaTHUeCKMX METONOB IS PEIIECHUS CONEPKATENBHEIX 3a1ay H3
PasNUYHBIX 00JACTeH HAyKU U IPaKTHKH.
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Huteprperanus pesynsrara, yyer PeabHBIX OrpaHUYEHHIA.

Ilpakmuueckue sanamus

Kopuu ypaBHeHuii. PaBHOCHIBHOCTS ypaBHeHUH. IIpeobpasoBanue ypaBHeHwil.
OcHOBHEIE ~TIpHEMEI  pelreHws ypaBHeHHH. PelmieHuwe cucTeM —ypaBHeHWIA.
Hcrons3oBanue cBOHCTB U rpaduKoB (byHKIMH 11 peleHns ypaBHEeHHN 1

HEpaBeHCTRB.

KOMBUHATOPHKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN
ONEMEHTHI KOMOMHATOPHKH

OcHoBHBIE TIOHATHS KOMOMHATOPHKH. 3amaud Ha NOACYET YHCNa pasMEeLleHHH,
TICPECTaHOBOK, COYeTaHuH. Pemienne 3amaq Ha epe6op BapHAHTOB. Dopmyna bunoMa
Hetorona. CBoiicTBa 6HHOMUHATBEHEIX Koo duimenToB. Tpeyromsauk [Tackas.

DJIEMEHTHI TEOPHH BEPOSTHOCTEH

CoObiTHe, BEPOSTHOCTS COBBITHS, CIOKEHHE 1 YMHOXeHHEe BeposTHOCTeH. [Tonamue
O Hesasucumocmu  cobeimuii. Jluckpemnas — cayuaiinas BEIUYUHA, 3aKOH ee
pacnpeoenenus. Yucnoswie XAPAKMEPUCIMUKY  OUCKPEMHOU  CYYAUHOT 8enuyUHb.
Ilonamue o 3axone 6onvuiux wucer.

DJIeMEHTEI MaTeMaTHYeCKOM CTATHCTHKY

Ilpencrasnenne faHubIX (TabIALEL, A¥arpaMMBel, rpaQyKy), 2enepanshas

COBOKYNHOCMb, 6b100pKa, cpednee apugpmemuyeckoe, meduana. Ilonsmue o 3adauax

MaAMeMamu4ecKou cmamucmuxi.

Pewenue npakmuueckux 3a0ay ¢ npumenenuem 8EPOSMHOCIMHBIX MEMOO08.

Ipakmuyueckue 3anamus

VcTopus pa3sBuTHA KOMOHHATOPHKH, TEOPHHU BEPOATHOCTEH U CTATHCTHKU M UX POIIb
B Pa3sIHYHBIX Cc()epax UeIOBEYECKOH IKU3HEIESTEIHHOCT. IIpaBuna KOMGUHATOPUKH.
Pemenue xoMOuHATOpHEIX 3amau. PasMmemnenns, coueTanus u IIEPECTaHOBKHU. brHoM
HeroToHa u Tpeyromsauk [Tackars. ITpuknanneie 3anaum.

Kraccudeckoe omnpeznerneHne BeposSTHOCTH, CBOMCTBA BEPOSITHOCTEH, TeopeMma o
CYMME  BCpOATHOCTeH. BblumcieHme  BeposTHOCTEIA. [Ipuknanuere  3agaum.
IIpencraBnenue IucnOBBIX JaRHEX. [IpUKIanHsie 3amaqy.
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I'EOMETPUS
Ipsimble 1 m10cKoCTH B NPOCTPaHCTBE
BsaumHoe pacnonosxenne ABYX IPSIMBIX B IPOCTpaHCTBe. IlapaensocTs IIPAMOi
H Iockoctd. IlapamnmensHocTs  mockocTeis. Ilepriennukynsprocts mpsmoit u
TIIOCKOCTH. llepneBnukynsap u HakioHHas. Yron MEXITYy TPSIMOH M TLIOCKOCTHIO.
JByrpanHsli  yrom. Vron MEXIYy mnockocTaMu. IlepneHmukynsapHOCTS IBYX
IIJTOCKOCTEH.
['eomeTpuueckne  mpeobpaszosamus IIPOCTPaHCTBA:  NApalUIeNBHBIA  MepeHoc,
CUMMETPHS OTHOCHUTENBHO ILUTOCKOCTH.
Iapannensnoe NpoeKTHpoBanue.  Ilnowads  opmozonanshoil npoexyuu.
W3o6parerune npocTpaHCTBEeHHBIX ¢uryp.
MHororpannuku
Bepumnel, pebpa, rpanu MHOTOrpaHHuKa. Paseepmia. Muozozpannvie yanor.
Beinyxnvie mnozozpannuxu. T eopema Jiinepa.
Ilpusma. Ilpsimas u waxniounas npusMa. IlpaBunbHas mpuzma. Ilapannenenunen.
Ky6. Ilupamupa. IlpaBunsmas nupamuia. VYceyeHHas mNHpaMuza. Terpasmp.
Cummerpun B xyGe, B TIapajiiesienunese, B npusMe u nupamune. Cedenus KyOa,
IIPU3MBI U THPaAMULIEL.
Ilpencrapnenue o npaBUIEHBIX MHOTOTrpaHHHKaX (TeTpasipe, Kybe, OKTas3jipe,
AoJeKadipe ¥ HKocas/pe).
Tena u nosepxnocmu epawyenus
umuanp u konyc. YcedeHHsi KoHyc. OcHOBaHHe, BBICOTa, GOKOBASI IIOBEPXHOCTb,
obpasyromas, passéprka. OceBble CeUeHHs 1 CCYCHUS, MapallIebHEIE OCHOBAHHMIO.
lap u cdepa, ux cevenus. Kacarensuas IUTOCKOCTS K cdepe.
Hsmepenusn ¢ 2eomempuu
O6bem u ero usmepenue. HMurerpansHas GpopMya o6sema.
@opmynsl 06bemMa Ky6a, IIPAMOYTOJIBHOTO NapallieNeNuIe ia, IPU3MEL IAIMHIPA.
Dopmyiel 06beMa TUPaMUIEL 1 KoHyca. DOpMyJIbI IIOIay TOBEpXHOCTelH AIHHIpA
¥ KOHyca. PopMyIibl 006eMa [apa i ILIOmaTH chepsi.
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ITono6ue ten. OTHomeHus IIJI0IIaJIEH IOBEPXHOCTEH U 0OBEMOB ITOJOOHBIX TeJl.
Koopaunate! u BekTopbI

[psmoyromsHas (nexaproBa) cHcTema KoopIuHaT B mpocrtpaHcTBe. Dopmyna
PACCTOAHHS MEXy NBYMS TOYKaMH. YpaBHEHHUS CQEPBI, nI0CcKOCmU U NPAMOL.

Bekropsr. Moznyns BexTopa. PaseHcTBo BEKTOPOB. CII0XKeHHe BEKTOPOB. YMHOMKeH e
BCKTOpa Ha 49ucio. PasnoxkeHWe BekTopa 1o HalIpaBIEHUAM. YTON MeXIy ABYMS
BekTOpamu. Ilpoexnmst BekTopa Ha oOCh. Koopmunater  Bekropa. Ckamsaproe
TPOU3BEIEHHE BEKTOPOB.

HcnonssoBanre koopawHatr u BEKTOPOB IIPH pEIICHHHM MaTeMaTHYeCKHX W
NIPUKIaIHBIX 337a4.

IIpaxkmuveckue 3anamusn

Iprsnaxu B3anmHOrO pacmonoseHs IPSIMBIX. YTOJ MEXIY NpsSMBIMH. B3amMuoe
PacliONOXeHHe MPSMBIX U ILIOCKOCTE:k. llepnieHmUKYISIp ¥ HAKIOHHAS K ITOCKOCTHL
YTon Mexnmy npsamoit U mIocKOCTEL. TeopeMmb! 0 B3auMHOM pacmonoxeHHH IPSIMOH U
ITockocTH. Teopema o Tpex NePIEHAUKYJIApax.

IlpusHaku w  cBoiicTea TaPalCIbHBIX M HEePHeHAUKYISIPHBIX IUIOCKOCTE:.
Paccrosnue ot Touku no0 TIIOCKOCTH, OT IPSMOH 10 IIIOCKOCTH, PACCTOSHIE MEXTY
IUIOCKOCTAME, MEXIY CKPELMBAOIIAMUICS NPAMBIMM, MEXJy IPOHU3BOIBHBEIMHE

¢urypamu B npocrpancTse.

ITapamnensaoe TIPOCKTUPOBAHME M €ro cBoiictBa. Teopema o nnowaou
OPMO20HANLHOT] npoexkyuu MHO20Y20IbHUKA. Bsanmuoe PacCIoNIOKeH e
IIPOCTPAaHCTBEHHBIX (QUryp.

Pasnuanbie BunBI MEOTOTpanHuKOB. X usobpaxkenus. Cegenus, Pa3sBEPTKH
MHOTOTPaHHUKOB. IInomane moBepxmoctH. Bus CHMMETPUH B IIPOCTPAHCTBE.
Cummerpust Ten Bparenus 1 MHOI'OTPaHHHUKOB. Berucienue miomaneii 1 06beMoB.
Bexroprr. [JleitctBus ¢ BEeKTOpamMu. JlekapToBa cucTeMa KOOpIUHAT B IPOCTPAHCTBE.
YpaBHEHHE OKpyKHOCTH, cheper, miockocty. Paccrogmue MEXIy ToyKamu. JlelicTBHUS ¢
BCKTOpaMHM, 3alaHHBIMH  KOOPJAMHATAMH. CkaisipHoe  mpoussenenmue BEKTOPOB.
BekTopHOE ypaBHeHHME IPSIMOH W ILIOCKOCTIL Hcnonezoanme Bextopos mpm
J0Ka3aTelbCTBE TEOpEM

16



CTEPEOMETPHUH.

IIpumepusie memor pedpepamoe (0oknados), uccnedosamenserux npoexkmoe

Henpepsisusie npo6w.

IIpuMeHeHye CIOKHBIX IIPOLICHTOB B 9KOHOMHYECKHX pacyeTax.
[Mapamnensroe NIPOEKTUPOBAHHE.

Cpennue 3Havenus u ux [IPAMEHEHHUE B CTATHUCTHKE.
BexropHoe 3ananue npsiMeix u miockocreii IIPOCTPAHCTBE.
Croxenue rapmoHHdecKix KomeGanuis.

I'paduaeckoe pemenne YPaBHEHHI U HEPABEHCTB.
IIpaBumsHbIe U NONyIpaBHILHbIE MHOT'OT'PaHHUKH.
Konngeckue ceuenns u ux IIPUMEHEHUE B TEXHUKE.
Iousitre muddepennmana u ero NPUIIOKEHHS.

CXeMBI IOBTOPHBIX HCTBITAHII bepnymnu.

Wccnenosanue ypasuenuii u HEPaBEHCTB C IIapaMeTpOM.
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6. CTPYKTYPA U TEMATUYECKUM ILJIAH YYEFHO
JAUCHUTIIIINHBI
6.1. KonnyecrBo yacos Ha ocBoenne paodeii NPOrpaMMBbI
y4eOHOM JHCIHIIHHBI
MaKCHMaJIbHOH yueOHOM Harpy3km obydaromerocs coctapsier 351 gac, w3 Hux:
00s3aTeIbHOMN ayIMTOPHOM yaeGHO Harpysku — 234 gacos,

caMmocTosiTeNIbHad paboTa oOyuaromuxcs — 117 yacos.

6.2. O6bem yueOHOMH AHCHHILIAHBI H BHIbI y4eOHOH paGoThl

Buj y4e6Hoit paGoThl O06nem gacos
Maxcamasibnas yae6Hast Harpyska (Bcero) 351
Ob6sizaTenbHast ayauTopHas yueGHas Harpyska (Bcero) 234

B TOM 4HCJIE:

1abOpaTOPHbIE 3aHATHS &

NpaKTHYeCKHe 3aHITH 80

KOHTPOJIBHBIE PabOTEI %

CamocrosiTebHas pabora oGyqaomerocs (Bcero) 117

IIpomesxyTounasi aTrecTamus B hopMe 3K3aMeHa
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7. YY4EBHO-METOIWYECKOE M MATEPHAJILHO-
TEXHUYECKOE OBECIEYEHUE
OcBoenme  mporpamMMBl  y4eGHOM  JHCIIAILTMHET «Maremarukay

IIpEAIIoIaraeT Hauyre y9eOHoro Kabuneta «MareMaTHKay.

YuebHO-MeTOMMIeCKOT0 U MaTepHalbHO-TEXHUYECKOTO obecrmeuenne
KabuHera:

* Y4eOHO-METOIMIECKHI KOMILIEKC IIPETIOaBaTENS;

* HanAIHbIe TOCO0Us IO IPoGUITIO KabHHeTa;

* MYJBTHMENHA: KOMIIBIOTED, IIPOEKTOP, IKPaH.

Hudopmannonnoe obecneyenne 00y4eHHs

ITepedenr pexomenayembix Y4eOHBIX H3AaHMHI, HuTeprer-pecypcos,
AOUOJIHHTEJILHOH JTHTEPATyPhI
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IIpoceemenue, 2018. — 463 ¢. — 50 sk3.
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obpasosarme). —URL: https://urait.ru. — Pexum JIOCTYyIIa: IO MOJIIHCKe

Boromounos H. B. Ipaxtuueckue 3austus mo MareMatuke B 2 4. Yacts 2 :
y4ebHoe mocobre mg CIIO / H. B. Boromonos. — 11-e m3p., Iep. u JI0I. —
Mocksa : Uzpatensctio KOpaiit, 2020. — 251 ¢. — (ITpodeccronansroe

obpasosanue). — URL: https://urait.ru. — Pesxim AOCTyIIa: 1O ITOAIIHCKE

Atanacan JI. C.Teomerpus (B 2-x wactax). U. 1 : yue6Hoe mocobme / JI. C.
AranacsH, B. T. Bassues. — Mocksa KunoPyc, 2017. — 396 ¢. — URL:

https://www.book.ru. — Pesxum JOCTyIa: 10 IIOATHUCKE.

Atanacsan JI. C. Teomerpus (B 2-x gacTix). U. 2. : yueGHoe mocobue / JI. C.
Aranacsan, B. T. BassuieB. — Mockga KnroPyc, 2017. — 424 ¢. — URL:

https://www.book.ru. — Pexum JIOCTYIIA: 1O IOIIUCKE.

HononHutenbuas JuTeparypa

Hanasu A. A. CbopHuk 3amay mo MaTemaTHke ° yuebHOe mocobme /A. A.
Hanass , 3-e u3g. — Mockga ° @opym, THDPA - M, 2018. - 352 c.- -
(ITIpodeccronansHoe obpasosanue). - URL: https://znanium.com. — Pesxiy

AOCTYIIA: IO IOAIIUCKE.

boromonos H. B. Maremaruxa. 3azauu c pemerusiMA B 2 4. Yacte 1 :
y4ebHoe mocobue ms CITO / H. B. Boromonos. — 2-e m3p., HCTp. U JOI. —
Mocksa : Usnarenscro FOpaiit, 2020. — 439 ¢, — URL: https://urait.ru. —
Pexxum noctyna: mo mommmcke.

boromosios H. B. MaremaTuxa. 3amaun ¢ pemenuaMd B 2 9. Yacrp 2
y4ebHoe mocobue mig CIIO / H. B. boromonos. — 2-e u3n., HCIIp. ¥ JoM. —
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Mocksa : Mzpnatensctso IOpaiit, 2020. — 320 ¢. — URL: https://urait.ru. —
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Kpemep H. III. Maremaruka st Koyuemket : y4ebHoe mocobue mms CIIO /
H. III. Kpemep, O. I'. Koncranrurosa, M. H. ®punmar ; mox pen. H. IIIL
Kpemepa. — 10-e uzn., nep. u nomn. — Mocksa : MznaTenscTBo IOpaiir, 2020.
— 346 c. — URL: https://urait.ru. — Pexxum OOCTYMA: 10 IIOIIIHCKE.

Kyuep T. II. Maremaruka. TecTs! : yue6Hoe mocobue anst CIIO / T. I1. Kyuep.
— 2-e u3n., uenp. U jon. — Mocksa : U3naTenscTso IOpaiit, 2020. — 417 c.

— URL: https://urait.ru. — Pexxum nocTyma: mo moamicke.
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8. XAPAKTEPHCTHUKA OCHOBHBIX BUJOB TEATEJHOCTU
OBYYAIOIIHUXCS, KOHTPOJIb U OLEHKA PE3YJIbTATOB YYEEHOI

JUACIIUILIAHBI

Copep:xanne

XapakrepueTaka OCHOBHBIX BHI0B
y4eOHOl aesiTennHOCTH oby4aromuxcst (Ha
YPOBHE y4eOHOM nedTeIbHOCTH)

@opMel B MeToan
KOHTPOJII H OLEHKE
Pe3yIbTaTOB 00y9eHHs

Beenenue

OSH&KOMHBHHC C PONBO MaTeMaTHKH B

Hayke,

HWH(DOPMAaIMOHHBIX

TEXHHKE, 9KOHOMHKE,
TEXHOJIOTHUAX 151
IIPaKTHYECKOH JCATECIBHOCTH.
03HaKOMH6HHC C LemAMH H 3ajgayaMu
H3YYCHHS MaTeMaTHKH IIpH OCBOCHHH

cnenransuoctei CIIO

VYeTHbIH ompoc

AJII'EBPA

PasBurne
NOHATHS 0 YHCJIe

Brmonnenue apu(pMeTHYECKHX NeHCcTBHIH

Hax 4YHCIaMH, coyveras YCTHBIE U

ITACBMEHHBIEe  mpuEMEL.  HaxoxmeHue

NpUOIMXEHHBIX 3HAYEHHH BEAHYHH H

HOTPEMIHOCTEH BBIYHCIICHAH
(abcomoTHolt " OTHOCHTEIBHOI);
CPaBHCHHE  YHCJIOBHIX  BHIPAXKEHHMI.
Haxoxnenue omubox B
NpeoOpasoBaHHIX H  BEIYHCIICHHSX
(oTHOCHMTCE KO BCEM IYHKTaM

IPOrpaMMEI)

Ouenka BBIIIOJIHEHHUS

IIPAaKTHYECKHX paboT

Ouenka pemenus 3anay

Ouenka BBIIIOJTHEHHS

NIPaKTHYECKHX pabor

KopHunu, cremenn,
Jorapuagmsi

O3nakomienue C IIOHATHEM KOPHS n-# CTCIICHH,

CBOHCTBAMHA pPaguKaioB H IIpaBHUIIaMH|

CpaBHEHHS KOpHe.
DQopMyTUpoBaHHe ONPENCIICHHS KODHA H
Beraucnenne wu

CBOHCTB  KOpHEH.

CpaBHEHHE KOpHEii, BEIIOJTHEHHE

YCTHBI onpoc

Ouenka pemenus 3amau
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IPHKHIKH 3HAYCHUS KOPHS.
IIpeo6pasosanne UHCIOBBIX U OyKBEHHBIX

BBIDQKCHUH, COJAEPKAIINX PaSHKAITEL
Bemonnenue pacuéror mo bopmynam,

ColepKamum PalHKalbl, OCYIIEeCTBIIAS

HEO0OXOaHMELE ITOACTAaHOBKH "
npeobpa3oBanus. Onpenenenue
PaBHOCHILHOCTH BEIpaXKCHHM ¢
pamuKanamMy. Pemrenne

HPPallMOHANIBHEIX YPaBHEHUH.

OBHaKOMﬂeHHC C IIOHATHEM CTENEHH C

IeHCTBUTEIBHEIM oxKazaTeieM.
Haxoxneuue 3HAYEHHH CTEIEHH,
HCIIONB3YS opu Heo0X0qUMOCTH

HHCTPYMEHTAIILHbIE CPENCTBA.
3anvchIBaHHE KOPHS A-if CTEMeHH B BHIE
CTCHCHH C JpoOHBIM MOKaszaTeleM u
HaoboporT.

DOpMyITHpPOBAaHHE CBOMCTE  CTeleHEl.
Brruncnenne creneneit ¢ panuonamsHbmM
IIOKa3aTeIeM, BHIIOJHEHHE NPHKHIKH
3HAYCHHUA CTENEHH, CpaBHEHHE
crenereil. IIpeoGpasoBanue gmncIoBEIX 1
OYKBEHHBIX BBIpaXEHHI, coZiepKaIux
CTCIICHHM, IPUMEHAA CBOMcTBa. Pemenne
IMOKa3aTeIbHEIX YPaBHEHHH.
O3HakoMIeHHE ¢ TpHMeHeHHeM KOpHeii
H CTENEHEH IPU BBIYHCIECHHH CPEIHHX,
ACJICHHH OTPE3Ka B «30JI0TOM CEUCHHH ).
Pemenne  mpuknammeix  3amau mHa

CIIOJKHBIE IIPOIIEHTEI

Orenka BBIIOIHEHH,

HHIUBHIYaILHBIX

TPYIIIOBBIX 3aIaHMN

Orenka pemenns 3anau

OneHka pemenus 3aqay

Konrpomsras pabora

1

peobpa3oBanue
aaredpangecKux
BBIPAXKEeHH I

Brimonrenne npeobpasopanmii BEIPaXKE€HHI,
npriMeHenne dopmyn, Ilpeo6pazoeanue
anredpamyuecKux BHIPAKEHHH  CBSI3AHHEIX

CO CBOMCTBAMH CTENEHEH M JOrapudmos.

YeTHBI onpoc

38



Onpenenenwe  ob6nactu
SHAYEHUH JIOTapH(pMHUIECKOrO BBIPAKECHHUS.

Pemenne norapudmugeckux ypasaenmii.

JOIIYCTHMBIX

Onenka BBIIOJIHEHH,
HHIABHAYAIBHBIX 1

I'PYIIIOBBIX 3aIaHMN

OCHOBBI
TPUTOHOMET
PN
IIpumenenue OCHOBHEIX Onenxa
OcHoBHBIE TPUTOHOMETPHUYECKHX  TOXKIECTB  IId BHINIOTHEHHUS
TPUTOHOMETPHYEC BEIYHCIICHUS 3HaYeHUH NPaKTHYECKUX
KHe TOKIecTBa TPUTOHOMETPHYECCKHX  GYHKOEE 1o pabot
OJIHOM M3 HHX.
l13ygenne OCHOBHEIX bopmyn
TPETOHOMETPHH: (GOPMYNBl CIIOXKEHHS, Onenka  BBmIONHEHWs
IlpeobpasoBanns YABOCHHA,  ImpeoOpa3soBaHHS  CYMMBEI HHIMBHAYAIbHBIX "
npocTedmux TPUTOHOMETPHIECKHX bymxIHH B I'PYNIIOBEIX 3adaHMH
TPHTOHOMETpHYEC OPOH3BENCHHE U IPOU3BENCHHS B CYMMY

KHX BbIpaKeHHI

H IIPpHMCHCHHE IIpu BBEIYHCIICHUH

3HaYEeHHS TPHTOHOMETPHIECKOIO
BEIPQXKEHHS H YIIPOLIEHHS €ro.
O3HakoMmIenue co CBOMCTBaMH

CHMMECTpPHH TOYEK Ha ENMHUYHOH
OKPVYXHOCTH H OpHMECHEHHE HWX s

BEIBOAA (hopMyI mpuBeneHHS.

Onenka permenns 3agay

IIpocreitmue
TPHIOHOMeTpHY e
CKHE ypaBHeHHS

H HEpaBeHCTBA

Pemenne o bopmynam H
TPUTOHOMETPHIECKOMY KpyTry
IPOCTEHIIHX TPHTOHOMETPHYECKHX
YPaBHEHHH.

IIpumeneHne 06X METOJ0B peIIeHHs
YPaBHEHUH (IIPHBENEHHE K JHHEHHOMY,
KBaApaTHOMY, METOJ pa3lIOXKEHHS Ha
MHOXHTE/IM, 3aMEHBI IIEPEMEHHOI) mpH

pPEeIICHUH TpHTOHOMeTpHT{eCKHX

Yerabli onpoc

Onenka BBIIOTHEHHUS
WHIUBUIYATBHBIX "

TPYUIOBBIX 3aIaHHN
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YPaBHeHHIi,
YMerne oTmewaTs Ha Kpyre pemeHus
IPOCTEHITHX TPHIOHOMETPHYECKHX

HEPaBEHCTB

Onenka pernenns 3agayg

Kontpossras pabora
OsHakoMienwe ¢ mOHSTHEM 00paTHBIX Onenxa
Apkcunyc, TPUI'OHOMETPHYECKHAX byHKImIA, BEIIIOTHEHHS
APKKOCHHYC, Usyuenue ompenenenuii apKCHHYCa, IIPaKTHYECKHX
ApKTaHreHc ApKKOCHHYCa,  apKTaHT€HCa  4HcIa, pabort
qucIa dopmynHpoBanue nx, H300pakeHne Ha
CIMHUYIHOH OKPYXKHOCTH, NPUMEHEHHE
IPH PEIICHHY YpaBHEHUI,
O®YHKIIMNA, WHX
CBOUCTBA n
I'PA®UKU
OsnakoMiienue ¢ mousTHeM [epEMEHHOI, VYerTHbIH ompoc
Dynxoun, i
UpEMEpaMH  33aBHCHMOCTEH  Mexmy
Onenka BBIIOJIHEHHUS
MOHSITHE 0 ePEMEHHEIMH.
HHIMBUYalbHBIX H
HelPepbLIBHOCTH
OsHakoMiieHHe ¢ mOHITHEM rpaduka, .
bysKIHH TPYNIIOBEIX 3aIaHHMi
OIpENEICHUE IPHHAMIEKHOCTH TOYKH
rpaduKy GyHKIHE. Omnpenenerne mo
dopmyne mpocreiimeit 3aBHCHMOCTH,
Buna e€ rpaduka. Brpaxenme 10
dopmyne oxmOM mepemenHoi gepes
Ipyrue
e
O3makoMienue c onpeneneHueM Onenxa  pemenns
a
byrxuHH, bopmynrporarme  ero. IR
Haxoxnenwe o6nacra OIpENENeHud U
obacTu 3HaYeHuH ByHKIUM
Osnakomiierne c IpUMEpaMHu Onenka  BemoOTHEeHus
CeoiicTBa 5
QYHKIMOHANBHEIX  3aBHCHMOCTEH B HHAMBHIYAIEHEIX "
byHxoun.
I'padpuueckas PCABHEIX @poIeccax M3 CMEXHBIX TPYIIIOBEIX 3aIaHuit
JHCIUIIJIAH.
HTEepHpeTanns.
Ipumeper Osnakomnenue C  Jl0OKa3aTelbHEIMH
byHKIHOHANBH "
i PacCyXIeHHAMH HEKOTODPHIX CBOMNCTB
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3aBHCHMMOCTEel B

JIMHEHHOH W KBaIpaTHYHOH (YHKIHMA,

peabHBIX S
Dpomeccax u IPOBCNICHAE HCCIIENOBAHHSA JHHEHHOIM, Omnenka
fAIBJIEHHAX KyCOYHO-JIHHEHHOH, Ipo0HO-THHeNHOH BBITIOJIHEHUS
H KBaZpaTHYHOH (yHKIuUH, mocTpoenme IPaKTHIECKHX
ux rpapuxoB. IlocTpoenHe u uTemume pabor
rpapukos  dymkomit. Mccaemoramme
byHKIHN.
CocraBnenne  Bumos byukImi 1o
JAHHOMY YCIIOBHIO, pelieHHe 3anad Ha
3KCTPEMYM.
Brmonnenue npeobpazopanuit rpaduka Onenxa  pemenus
GyHKIHI 3a1a4
KorTponsras pabora
Wsydenue momstus obparHoit bynKHH, Ouenka  BemMoONHEHMS
Ob6parubie ONpeNe/NeHre BHAA H II0- CTPOSHHE HHMBHTYaJTbHBIX u
byHKIHH rpadguka obpaTHoii byHKIHH, IPYIIOBBIX 3aJaHUH
HaXOXJeHHe e€ 00IacTu onpenencHus u
obmactu 3HAYEHHH. [Ipumenenue
CBOMCTB (YHKIMH 0OpH HCCIeTOBAHHE
YPaBHCHHH H pemeHHH 3a1ad Ha
dKcTpeMyM. O3HaKOMIJIEHHE ¢ MOHSTHEM
CIOXHOH dyHKIHH
Berancnenne smawenmmit  Qymkmmi o Yerasrit onpoc
Crenennsre, 3Ha49CHUIO aprymeHnTa. Omnpeneneuue
IIOJIOXKEHUS] TOYKH Ha rpaduke o eé
IOKAa3aTe/IbHbIE, KOOpIAHHATAaM B Ha060poT. Gt
JorapupmMudecku Hcnonb3osanne cBoitcT OyHKUHE U T —
e H CPaBHCHHS 3HAY€HHWH cTemeHed IpaKTHYeCKIX
TPHIOHOMETpHYEC norapugmos. paor

KHe QYHKIHH.

O6paTHbIe
TpﬂTOHOMeTpI/I‘lec

KHe GyHKUMH

Iloctpoenne rpadukoB cremeHHBIX T

norapumudeckux Gymxumit. Pemenme
MOKa3aTeJNIBHBIX M JIOrapH(pMHIECKHX
YPaBHEHHH W HEPABEHCTB [0 W3BECTHBLIM

aJroOpUTMaM.
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OsBakomienue ¢ IMOHATHEM
HENPEPEIBHOK NePHOIUYECKOH
bysxoum, ¢opMmynimpoBaHHe CROHCTE

CHHyCa H KOCHHYCa, IOCTPOEHHE HX

rpaguKOB.
OsnakoMienne c HNOHATHEM
TapMOHHYECKHX Kosebanwmii H

IPUMEpaMH T'apMOHHYECKUX KOJIebanwmit
AN OMHCAaHMS IPOLECCOB B (H3HKE M
ApyTux obmacTax 3HaHHS.
O3HakoMmiiende ¢ moHSTHEM pa3peIBHOM
OEePHOANYECKOH GyHKIHH,
(hopmynupoBaHWe CBONCTE TaHTeHCa u
KOTaHTCHCa, IOCTPOCHHE HX T'padHKOB.

Ilpuvenenne cBoiicts dymxumit  ms

CpaBHEHH 3HaYEeHUH
TPUTOHOMETPHIECCKHX byHKOMI,
pereHus TPETOHOMETPHUYECKHAX

ypasuenud. IlocTpoenme  rpaduxos
o0OpaTHbIX TPUTOHOMETPHYECKUX
QyHKIMH ® ompenenenue mo rpadpukam
HX CBOMCTB. Brimonuenne

peobpaszoBanus rpaduKoB.

Onenka  pemenns

3amay

KonTpomsnas

pabora

HAYAJIA
MATEMATHUYE
CKOro
AHAJIN3A
O3HakoMIIeHHE C TOHSTHEM YHCIOBON YerHsri onpoc
IMocnegoBaTennn [IOCJIENOBATENBHOCTH, cHOocobaMu eé
0CTH 3a/laHKs, BEIYUCICHUSIMHU €& YIEHOB.
Onenxka
O3HakOMIEHHE C IOHSTHEM npemena
BBITIOJTHEHHS
nocienoBarenbHOCTH. O3HaKOMIIEHHE ¢
NPaKTHIECKHX
BBIYHCJIIEHHEM CYMMEBEI OECKOHEYHOTO
pabot

9HCIIOBOTO pana Ha npuMepe
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BBEIYHCIICHHS CYMMEI OecKkoHewHO
yOErIBaroImet IEOMETPUYECKOM
nporpeccud.  Pemenwme 3amay mHa
IPUMEHEHHE bopmyns CYMMBI
fecKkoHEUHO yOBIBaromei

ICOMETPHYECKOH] IporpeccHu

Onenka pemenns

3amaq

Iponssognas wu

e€ mpuMeHeHHe

Osnakomiienne c IOHATHEM
IIPOH3BOIHOA. Hzyyenne H
QOpPMyIHPOBaHHE €& MEXaHHYEeCKOro u
T€OMETPHYIECKOTO  CMEICTA, H3YYEeHHE
Al'OPHTMa BBIYUCICHHS IPOH3BONHOM
Ha IIpH- MepE BEIYHCIEHHS MIHOBEHHOM
CKOPOCTH H YII0BOro Kodbdunuenta
KacarenbHoH. CocraBieHue ypaBHeHWs
KacarelbHOH B obmeMm BHae. Vcoenue
npasun nupdepeHnnposanus, TabaHIH
TIPOH3BOMHEIX 3EMEHTapPHBIX (YHKIHIA,
TipuMeHeHue st auddepennuposanns
QyHEKIHH, cocTaBieHHS YPaBHEHUs
KacarenpHO#. M3syyeHne Teopem o crasm
CBOHCTB (YHKIHH M NpPOH3BOIHOIL,
Gopmynmposka mx. IIpoBenenmne ¢
[IOMOMIBIO NMPOU3BOJHOM HCCIIEeIOBAHHUS
byskmuyu, 3a- gammOH bopmynoii.
YcranoBnenwe cBS3H cBOMCTB byHKIHM
M TpOH3BOJHOM 10 HX rpaduxam.
[Tpumenerue IIPOH3BOIHOM IULST
PCIICHUA  3aMa4y HAa  HaXOKICHHE
HauOONBIIET0, HAMMEHBINET0 3HAYCHHS

H Ha HaxoXJcHUe JKCTpeMymMa

Onenka BEIIIOJIHEHHUS
HH/IMBUIYAILHBIX 2

TPYIITIOBEIX 3aaHMi

KonTponsuas pabora

IleprooGpasnasn

H HHTErpa.

OsHakoMileHHE ¢ TmOHATHeM HHTEerpana u
nepBooOpasHoil. Usyyenume NIpaBHIa
BEITHCIIEHH II€PBOOOPA3HON M TeopeMEbr
Herorona—Jleii6ruma. Pemenme 3amaq

Ha  CBA3p mnepBooOpasHoll wu €&

YcrHsIit onpoc

Onenka BBIIIOTHEHHSA
HUHIUBUYATLHbIX 5t

TPYIIIOBBIX 3aTaluii
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TIPOH3BOIHOM, BBIYHCIIEHHE
NepBOOOpa3HOH I maHHOH GyHKIHA.
Pemenwe s3amay ma IIPHMEHEHHE
UHTErpana i BeIYHCIEHHS QH3HUECKUX

BEIMYHH U IUIOINAEH.

KorTponsnas

pabota

YPABHEHMUS 1
HEPABEHCTB
A

Ypasuenusn H

CHCTEMBI

YPaBHeHui

HepaBencrea wm

CHCTEMBI
HEPABEHCTB c
ABYMS

nepeMeHHbIMHI

Osnakomiienue c IPOCTEHITAMHA
CBCACHHAMHE O KODHAX anrebpamyueckux
YPAaBHEHHH, NOHATHAMH HCCIIENOBAHKS
YPaBHEHHA W  cHCTEM  ypaBHeHwmil.
WUsydenne  Teopum  paBHOCHIBHOCTH
YpaBHeHHH %4 e IIPUMEHEHHS.
IToBTOpenune 3aMucH pelenus
CTAaHIApTHRIX  ypaBHEHHH,  npHEMOB
npeobpazoBanus YpaBHEHHI IS
CBENCHHUS K CTAaHAAPTHOMY YpaBHEHHIO.
Pemenne PallHOHAIBHEIX,
HPPAallHOHAIBHEIX, IOKA3aTENBHBIX I
TPHTOHOMETPHYECKHX  ypaBHEHHH  u
cucreM. lcmons3oBame CBONHCTE H
rpagukoB  byHKUmE  ms pelneHus
ypaBHeHud.  [loBTopeHHEe  OCHOBHEIX
OpUEMOB peleHHs cHcTeM. Pemenne
YPaBHEHHH ¢  [OpPHMEHEHHEM  BCex
IpHEMOB (pas3liokeHus Ha MHOXHTEIH,
BBEICHHS HOBBIX HEH3BECTHEIX,
IIO/ICTaHOBKH, TIpaduYeckoro Merona).
Pemenne CHUCTEM YDaBHEHHH c
NIPUMECHEHHEM  DA3sNUYHBIX  CIOCOGOR.
OsHakomiuenue ¢ oB6muMK BOIIpOCAMH
PCINCHHS HEpPaBEHCTB H HCIOJIb30BAHHE
CBOHCTB H rpadukoB (yHKIMI NIpH

pelennn HEPABEHCTB Pemenue

Ounenka BBITIOJIHEHHS

HHIMBUYaTbEHBIX

TPYIIIOBLIX 38 JaHHH

Onenka pemenns

3amay

KonTponsnas

pabota

E
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HCPaBCHCTB M CHCTEM HEPABEHCTB ¢
IPUMEHCHUEM  Da3iH4YHBEIX  CII0CODOR.
llpumenenne MmaTeMaTHueckmx METOOB
Al PCIICHUS COMEepPKATENbHEIX 3a1ay H3
PasIMYHBIX o0nacTelf HAYKH W MPAKTHKA,
WHrepuperupopanue  pesymeraTor ¢

Y4ETOM peanbHBIX OrpaHHYEHHUH,

bI, AHATPpaAMMBI,

rpaguxn)

L

UPaKTHYECKUX 3amad Ha 06paboTky
9HCIIOBBIX [NAHHEIX, BLIYHCICHHE HX

XapaKkTepUCTHK

9JEMEHTEI
KOMBHUHATOP
HUKH,
Hsyyenne mnparuia KOMOMHATOPHKH W VeTHBI ompoc
OcHoBHEbIE IIpUMEHEHHE npu peIIeHuH
HOHATHS KOMOHHATOPHEIX 3a1ad. Pemenne
Onenka pemenus
KOMOHHATOPUKH KOMOHHATOPHBIX 3a1ay METOI0M sanay
mepebopa u 1O mpasmmy YMHOKEHHS.
Osnakomienue c OOHATHAMHA
KOMOHHATOPHKH: Pa3MEIIeHHIMH,
COYETaHUSIMH, NePECTaHOBKAMH 5§
dbopmynamMm  ans  wX  BEHCIeHHS.
Onenka
O6bsacHenue U MpHMeHeHne bopmyr mus
BBIITOJTHEHHS
BEIYHCICHUS pasMeIneHuii,
NPaKTHYEeCKHX
TIEPECTAHOBOK M coYeTaHMH  npm
pabor
pemennH  3amad. Os3HakoMIleHHe ¢
Oounomom HeioTona u TPEYTrOIbHUKOM
[ackans. Pemenue mpaxruyeckux 3ajay
Konrpomsnas
C HCHNONb30BaHHEM INOHATHH M IpaBui
pabota
KOMOHHATOpHKH
Osnakomienue ¢ NpEeNCTaBIEHHEM Onenka  BemonHeHHs
Ilpencrasienne YHCIOBBIX NaHHBIX i X HHIMBHIYAILHBIX
AaHHBIX(Ta0JIHIY XapaKTEpUCTHKAMH. Pemenue TPYNIOBBIX 3aaHMH
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IFEOMETPUS

IIpsambre H
II0CKOCTH B
MPOCTPAHCTBE

@opMmyTHpoBKa " IIPHBEJIEHHE
NOKa3aTE€IbCTB NPU3HAKOB B3aHMHOIO
PacoIOKEHHA IPSAMBIX H IUIOCKOCTEI:.
PacnosmaBanne Ha weprexax m Moneisx
Pa3IMYHEIX ciIydaeB B3aHMHOTO
PAaCIIONOXEHHS NPAMEIX H IUIOCKOCTEH,
ApPryMEHTHDOBAaHHE CBOHX CYXKICHHIA.
D@opMynupoBaHue OIIpEeNICHuH,
IPU3HAKOB H CBOHCTB IapajlleNbHBIX U
IePNEeHIMKYIAPHBIX IJIOCKOCTEH,
ABYTPAaHHBIX M JHMHEHHBIX  yIJIOB.
Brimonrenne nmocrpoenus YII0B MEXIy
TPAMBIMH, IPSIMOH U ILIOCKOCTEIO, MEXTY
IJIOCKOCTSMHA no OIHCAHHMIO "
Paclo3HaBaHHE HX Ha  MOJENSX.
Ilpumenenne mnpusHaKoB W  cBOICTB
PACOONIOXEHHS MNPAMBIX M IINOCKOCTEH
IpH peIeHHH 3amay. M3obpaxkenwe Ha
PHCYHKaX H  KOHCTPYHpPOBaHHE Ha
MOJIETIAX NEPUEHAUKYIAPOR H HAKTOHHEIX
K IITOCKOCTH, INPAMEBIX, NapauIeIbHBIX
IUIOCKOCTEH, YIIOB MEXAy NpIMOH u
IIOCKOCTBIO M 000CHOBAHHE MOCTPOCHHS,
Pemenwe  3agau  ma  BErUmcienue
TCOMETPHYECKHX BenuuuH. OnuceiBame
PACCTOAHMS OT TOYKH IO IUIOCKOCTH, OT
IIpsMoi o IIOCKOCTH, MEXY
TIOCKOCTSIMH, MEXY
CKPCIHBAIOMUMHCS TPSMBIMH, MEXIY
[IPOH3BOJIBHEIMHA urypamu B
opoctpancTBe.  DOpMyIHpOBaHHE  u
AOKA3BIBAHME  OCHOBHEIX TEOPEM O

PacCTOSHHAX (TEOPEM CyIIECTBOBAHHS,

YcTHSI onpoc

Onenka

BBITIOJIHEHH!

HHIHBHIYAIBHBIX I

TPYNIIIOBBIX 3aIaHMi

Onenxka

BBITIOJTHEHHUA

NIPaKTHYECKUX paboT

Onenxka

BBIITOJTHEHUAS

IIPAaKTHYECKHX paboT

Omenka

pelneHus
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cBoiictea). M306paxenne na 9epTexax H
MOZICIIX pacCcTOsSHHS H 000CHOBAaHHE
CBOEX  cyxguenud. Oupenmenennme wu
BBIYHCIICHHE paccTogaHuMi B
IpoctpancTse. Ilpumenenne dopmyn u
TCOPEM  NNaHUMETPHH IS  pelleHus
3anad.  O3HaKOMJIEHHE C [OHSTHEM
IapaJlIETBHOTO NIPOEKTHPOBAHHA H €ro
cBoHcTBaMu. DopMynHpoBaHHEe TEOPEMEI
0 IIOIIaZ¥ OPTOrOHANBHONW NPOEKIHH
MHOTOyronsuuka. llpumenenne Teopmu
Anst  00OCHOBaHHS  mocTpoeHmEE  u
BBIYHCTIEHHH. APIyMEHTHPOBAaHHE CBOUX

CYKICHHH O B3aHMHOM paclOJIOKEeHHH

IIPOCTPaHCTBEHHEBIX GUIyp.

3agay

KorTpomsras paGora

Muororpanuknu

Omnucanwme u XapaKkTepHCTHKA Pa3IHYHEBIX
BHJIOB MHOTOIDaHHMKOB, II€pEUHCIIEHHE
HX JIEMEHTOB M cBOiicTB. M306paxenue
MHOTOIPaHHHKOR H BEINIOJIHEHHE
IIOCTPOCHHS Ha  H300pakeHHAX U
MOZEJISIX MHOTOTPaHHUKOB. Breruncienne
JHHEHHEIX 3JIEMEHTOB M YIIOB B
IPOCTPAaHCTBEHHBIX KOHpHUTypanusx,
apryMCHTUPOBAHHE CBOMX CY)KICHHIL.
Xapaxkrepucruka H u3oOpaxenue
CCHCHMSA, pa3zeépmxu MHO202PAHHUKOE,
BBITHCIICHUE IUTOMANeH NOBEPXHOCTEI.
IocTpoerne  mpocreitmux CEeYeHHUH
Ky0a, OpH3MBI, THpaMHUIEL. [Iprmenenne
GaxkToB M cBemenui us ONaHHEMETPHH.

Osmakomienre ¢ Bumamu CHMMETpHH B

IIPOCTPaHCTBE, bopmynupoanue
OIpeaeneHnii H CBOMHCTE.
Xapakrepuctuka CHMMETpPHH Ten
BpallleHHs 5§ MHOTOI'PaHHHKOB.

Ornenxka
BBITIOJIHEHH S
NPaKTHYECKHX

pabor

Orenxa
BBIIIOJTHEHHS
IPAKTHYECKHAX

pabot
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Ilpumenenne cBoiicTs CHMMETDHH TpH
peLieHnn 3amad. Hcnonszopanue
IpHOOPETEHHBIX 3HaHwui IS
HCCIE0BaHHUS " MOJENIPOBaHUS
HECJIIOKHEIX 3a1ad. N3o6paxenne
OCHOBHBIX MHOTOTPaHHHKOB %4
BBIMIOJIHCHHE DPUCYHKOB IO YCIOBHAM

3azmad.

Onenka pemenns
3anaq
KonTpossnas

pabota

Teaa
MOBEPXHOCTH

BpameHus

OsuakomiieHue ¢ BHIaMu Ten BpaIleHu,
bopmynuposanme wux ONIpeNeIeHuE M|
CBOMCTB. QopMyaHpoBaHHEe TEOpEM ©
CEYCHHH mapa IIIOCKOCTRIO H
IUIOCKOCTH, KacaTembHOH K  cdepe.
XapaKkrepucTuka W m306paxeHme Tei
BPallCHHs, HUX pPa3sBEPTKH, CEUYECHHS.
Pemenne 3anau na mocrpoenne CEYECHHI,
BRIIHCIICHHE IJIHH, PAacCTOSHUM, YrioB,
mnomane#. Ilposenenne noxaszarensHbx
PACCYXKNEHUH DpPH pEUIeHHH 3ajad.
[Ipumenenue croiicTs CHMMETDHH TpH
PEIICHUH 33129 Ha TeNa BpalleHwms,
KOMOWHAHIO TelL. H3zob6paxenne
OCHOBHBIX KDYIJIBIX T€JI H BBINOJHEHUE

PHCYHKa 10 YCITOBHIO 3a/1a4H.

YeTHsI onpoc

Onenxka BBIITOIHEHAS
HHIMBUAYAIBHBIX H

TPYIIIOBBIX 3aIaHUAH

KonTpomssas pabora

H3amepenns

B reOMeTpHH

Osnakomienne c IOHATHAMHE
nmomant u o0néMa, akcHOMaMH wu
CBoMcTBamu. Pemenwe 3amau  ma
BBIYUCIICHHE  OIOIManedl  IUIOCKHX
duryp ¢ NIpHMEHEHHEM
COOTBETCTBYIOMHUX GOPMYN ¥ (aKToB
U3 mnanuMmerpun. Msygenne teopem o
BBIYHCIIEHHUH 00BEMOB

OpPOCTPaHCTBEHHBIX TEII, peieHue

Onenxa BBITOTHEHHS
HH/IUBHTYAJIBHBIX H

TPYINIIOBBIX 32aHMI
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hopmyxn

Hzyuenne

3anag Ha IIPHMCHEHHE

BBITHCIIEHHS  0OBEMOB.
bopMyn mms BEIUHCHEHHS IJIoImane
[TOBEPXHOCTEH MHOTOTPAHHHUKOR M TEI
BpameHus. O3HaKOMIIEHHE ¢ METOIOM
BBIYHCIICHHS TJIOIAAH IIOBEPXHOCTH
cdepsl.
BEIYHCIICHAE IUIOManed NOBEPXHOCTH

Pemenue 3amayq Ha

IIPOCTPAHCTBEHHEIX TEI.

Omenka pemeHus

3aaa4d

KoopaunaTer

BEKTOPBI

H

03HaKOMJIeHH€ C I[OHITHEM BEKTOpa.

H3yuenune JEeKapTOBOMH CHCTEMEI
KOOpIMHAT B IPOCTPAHCTBE, IIOCTPOCHHE

0  3aJaHHEBIM KoopawHaTaM TOYEeK H

ITIOCKOCTEH, HAXOXKICHHE KOOPIHHAT
TOYEK. Haxoxnenue YPaBHEHHMH
OKPYXHOCTH, chepsr, IJOCKOCTH.
Brraucnenne PacCTOSIHHH MEXIy

TOYKaMH. M3ydeHne CBOMCTB BEKTOPHBIX
BEJIHIMH, NPABHI PA3JIOKCHHS BEKTOPOB
B TPEXMEPHOM IPOCTPAHCTBE, IIPABHI
HaXO0XIeHHUs

KOOpAMHAT BEKTOpa B

IpOCTpancTBe, IMpaBHI JeHCTBHH ¢
BEKTOpaMH, 3aJaHHBIMH KOOpAMHATAMH.
IIpumenenue Teopun mpu PEIICHHH 3amay

Ha NEHCTBHS ¢ BekTOpamu. Msyuenme

CKalIIPHOTO  NIPOM3BENEHHS BEKTOPOB,
BEKTOPHOTO  ypaBHEHHS IpsIMO# u
IIO0CKOCTH.  lIpHMeHeHHE TeOpHH IpH
PEIIEHUH  3ama4 Ha  JMeHCTBHS  c
BCKTOpaMM,  KOODAHHATHEIA  MeToq,

IIPUMCHEHHE BEKTOPOB MOJId BEIYHCIICHUS

BEJIMYUH YIJIOB u paccTosHuH.

OBHaKOMJ’IEHHe C JOKazaTeJILCTBAMH

TEOpEM CTEpEOMETPHHA 0 B3aHMHOM

PacCIIONIOKEHHH IPAMEBIX H IIIOCKOCTEH C

YeTHBIM ompoc

Ouenka BEITIOJTHEHHS
HHIABUAYaTBHBIX i

TPYUIIOBBIX 3a0aHHMi

KonTponsuas

paborta

Onenka

BBITIOJTHEHHS

NIPaKTHYECKHIX

pabor

Onemka pemenns
3amaq

Onenxa

BBITTOTHEHHS
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[ HCIIOJIB30BaHHEM BEKTODOB. IIPaKTHYECKHX

pabot
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