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1 NOSICHUTEJBHASA 3AIIUCKA

PaGouas  yuyebHass  mporpamma  0oO0IIE0OpPa30BATEIBPHOM  JTUCIUILIMHBI
«MaremaTuka» TpegHa3HAYCHA A WM3YYCHHs] MaTeMaTUKH B MpodeccrOHAIbHBIX
oOpazoBarenbHbix opranuzanusx CI1O, peanusyromux 00pa3oBaTelbHYIO0 IPOrpaMmy
cpenHero oOmiero oOpa3oBaHUs B IMpejeiiaX OCBOCHHUS OCHOBHOM 00pa30BaTeNbHOM
nporpammel  CIIO (OOII CIIO) Ha 0a3e OCHOBHOTO 00mIero oOpa3oBaHMs IPHU
MOJITOTOBKE CIEIUAINCTOB CPEIHETO 3BEHA.

«MaremaTtuka» SBISETCS YYEOHOW AUCLUIUIMHOW 00s3aTENbHOW MPEAMETHOM
obnactu «Maremaruka u uHpopmarukay OI'OC cpeanero odiiero oopazoBaHusl.

B npodeccronansHbIXx 00pa30BaTENbHBIX  OpPraHU3ALUSX, PEATU3YIONIUX
00pa3oBaTeIbHYI0 MPOrpaMMy CPEAHEro 00IIero oopa3oBaHus B MpeeaaXx OCBOCHUS
OOIl CIIO na ©6a3e OCHOBHOrO 00IIero oOpa3oBaHus, ydeOHas JUCIUIUIMHA
«MareMatuka» u3ydaercs B oOlIeoOpazoBaresbHOM IuKiIe ydeOHoro miana OOII
CIIO Ha 0aze OCHOBHOTO OOIIEro 0Opa3oBaHMsS C TMOJYYEHHUEM CPEIHETOo OOIIero
o0Opa3oBaHUs

Conepxanue mporpaMMbl y4eOHOW AUCHUILIMHBI « MaTeMaTrKay HalpaBIeHO Ha
JOCTHKEHHE CIEAYIOIUXIEIEH:

. obecrnieueHue C(HOPMUPOBAHHOCTU TMPEJCTABICHUN O COIMATIBbHBIX,
KYJbTYPHBIX U HCTOPHYECKUX (PAaKTOpax CTAaHOBJICHHSI MATEMAaTHKU;

. obecrieueHue CHOPMUPOBAHHOCTU JIOTUYECKOTO, aJTOPUTMHYECKOTO U
MaTEMaTHYECKOTO MBIIUICHHUS;

. o0ecrieueHrne CQHOPMUPOBAHHOCTH YMEHUN NPUMEHSTH IOJTYUYECHHbIC
3HAHUS MPU PEIICHUH PA3IMYHBIX 3a]1a4;

. obecrnieueHue CHOPMUPOBAHHOCTH TPEACTABICHUM O MaTEMaTHKE Kak
yacTh OOIIEYETIOBEUECKON KYyJIbTYpbl, YHUBEPCAIbHOM SI3bIKE HAYKH, MO3BOJISIOLIEM
OTHCHIBATh M U3y4aTh PEAbHBIC MPOIIECCHI U SBIICHUSI.

Marematuka siBhsieTcss (pyHIaMEHTaJbHBIM 00LIe00pa30BaTEIbHBIMYUYE€OHBIM
MIPEAMETOM CO CIIOKHBIITMMCST YCTOHYUBBIM COJIEP)KaHUEM U OOIIUMH TPEOOBAHUSIMU K

MOATOTOBKE O0YYaIOIIUXCS.



B npodeccuonanbHbix 00pa3oBaTENbHBIX  OPraHU3alUAX, PEATU3YIOIINUX
00pa3oBaTEIbHYIO MPOrPaMMy CPEIHET0 00I1ero o0pa3oBaHus B Mpe/IesiaX OCBOCHUS
OOII CIIO nHa 6a3e 0CHOBHOTO OOIIEr0 00pa30BaHMs, U3YyUYEHUE MATEMATUKU WMEET
CBOHM OCOOEHHOCTHU B 3aBUCUMOCTH OT PO MpoheccnoHaAIbHOTO 00pa30BaHuUS.

I[Ipu  ocBoernmm  crnenmanbHocTedt  CIIO  Texmmyeckoro  mpodmis
npodeccroHanbHOTO 00pa30BaHMsS MaTeMaThka H3ydaercs Ooliee yriayOJeHHO, Kak
npodunbHas ydeOHas AMCUUIUIMHA, YUYWTHIBAIOMIAs CHEMU(UKY OCBaWBaeMbIX
CIICIIMAJILHOCTEH.

D70 BRIpaXkaeTcs B CoJep>KaHUU 00yUeHHsI, KOJMUECTBE YacOB, BBIACIAEMbIX Ha
M3YYCHHUE OTACNBbHBIX TEM MPOTPaMMBbl, TIIyOMHE UX OCBOCHHSI CTYJECHTaMH, 00beMe H
XapakTepe MPaKTUYECKUX 3aHATHM, BUJIaX BHEAYIUTOPHONU CaMOCTOATEIBHONU pabOThI
CTYJCHTOB.

[Ipodunuzanus neneir MareMaTH4eCKOro 00pa3oBaHuUsl OTPAKaeTCs Ha BbIOOpE
OPUOPUTETOB B OpraHU3alluud ydeOHOW JeATeNbHOCTH oOydaromuxcs. [
TEXHUYECKOT0,  COIUAIIbHO-3KOHOMHYECKOro  mpoduieit  npodecCuoHaIbHOTO
oOpa3oBaHMsl BBIOOp LieJe€l cMmemiaercs B MparMaTMYeCKOM  HaIlpaBJICHUH,
MpelyCMaTPUBAIOINIEM YCUJICHHE M pacIIUpeHHe MPUKIAAHOTO XapakTepa H3ydeHUs
MaTEeMaTHKH, TPEUMYIIECTBEHHON OpWEHTAIlMM Ha aQJITOPUTMHYECKHA CTHIIb
MO3HABATEJIbHOM JIEATEIbHOCTH.

[IpopunbHas cocTaBisiomas oOTpa)xaeTcss B TPEOOBaHUSAX K MOATOTOBKE
00yJaromuXcs B YaCTH:

. OOIIeil CHUCTEMBl 3HAHUH: COJEP)KATENBbHBIE MPUMEPHI HCIIOIb30BAHHUS

MaTeMaTUYECKUX UJIEH U METOJIOB B MPO(PEeCCHOHATLHOMN AesTETLHOCTH;

. YMEHUH: pa3inyue B ypoBHE TpPeOOBaHUN K CJIOKHOCTH MPUMEHSEMBIX
aJITOPUTMOB;
. MPAKTUYECKOTO HWCIOIB30BAHMS TPHOOPETCHHBIX 3HAHUN W yMEHUH:

HHINBUAYAJIIbHOT'O yqeGHoro OIIbITa B IIOCTPOCHHMHM MATCMATHYCCKHX Moaeneﬁ,
BBIIIOJIHCHHUU UCCIICAOBATCIILCKUX ITPOCKTOB.

Conepsxanue y4eOHON AUCIUTIUIMHBI pa3pab0TaHO B COOTBETCTBUH C
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OCHOBHBIMHU COACPKATEIBHBIMU JIMHUAMH 00yUEHUS MAaTEMATHKE:

. anreOpanyeckas JIMHUS, BKJIIOYAON[As CHCTEMAaTH3alUI0 CBEICHHHA O
YHCIIax; U3yYeHUE HOBBIX U 0000IIEeHNEe paHee U3YYeHHBIX omepalnii (BO3BEJACHUE B
CTeTeHb, W3BJICUEHUE KOPHS, JOTapu(MHUPOBAHUE, CHHYC, KOCHUHYC, TaHTEHC,
KOTaHT€HC U OOpaTHBIE K HUM); M3YYCHHE HOBBIX BHJIOB YHCIIOBBIX BBIPAKEHUU U
(dbopMyI1; COBEPILIEHCTBOBAHNUE MPAKTUUECKUX HABBIKOB M BBIUUCIUTEIBHOU KYJIbTYPHI,
paciMpeHre U COBEPIICHCTBOBAHKE aIre0panyeckoro amnmapara, chopMHUpOBaHHOTO B
OCHOBHOM IIIKOJIE, U €r0 MPUMEHEHNWE K PELICHUI0 MAaTEMATHYECKUX U MPUKIIAIHBIX
3a/1ad4;

. TEOPETUKO-(PYHKIIMOHAJIbHAS JIMHUS, BKJIIOYAIOIIAs CHUCTEMATU3alUI0 U
paciiipeHre CBEAEHHM O (YyHKUUSAX, COBEPUICHCTBOBAHHE IpaUUeCKUX YMEHUMH;
3HAKOMCTBO C OCHOBHBIMM UJESIMU U METOJAMU MaTEMaTHYECKOro aHajan3a B 00beMe,
HO3BOJISIOIIEM MCCIEA0BAaTh DJJIEMEHTapHble (YHKIMHM M pelarh MOpOCTEHIIue
reoMeTpuyeckue, GU3NYECKue 1 Ipyrue NpuKiaJaHble 3a1a4u;

. JUHUS YpPaBHEHHW M HEPAaBEHCTB, OCHOBAHHAs Ha TOCTPOCHUH U
UCCIIEJOBAaHUM MaTeMAaTUYECKUX MOJEJEH, mepecekaromasics c aiaredpandeckol u
TEOPETUKO-(DYHKIIMOHAILHOM ~ JIMHUSIMH U BKJIIOYAIONIasi ~ pa3BUTUE U
COBEPILEHCTBOBAHME TEXHUKHU ajreOpanvyeckux MpeoOpa3oBaHUil sl pelieHus
ypaBHEHUH, HEpPaBEHCTB M cucteM; (OPMUPOBAHUE CIHOCOOHOCTH CTPOUTH U
MCCJIEI0BATh TPOCTENUIINE MATEMATHUECKIE MOEIIN MPU PEILIEHUH MPUKIIAIHbIX 3a/1a4,
3a/1a4 U3 CMEKHBIX U CIIEUUAJIbHBIX JUCLUIUIVH;

. F€OMETPUYECKasl JIMHUA, BKIIOYAIOIIAs HArjsAHbIe MPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UTypax U U3y4YEHHE UX CBOMCTB, (POPMUPOBAHUE U PA3BUTHUE
IPOCTPAaHCTBEHHOTO BOOOPaKEHUs, pa3BUTHE CIIOCOOOB r€OMETPUUECKUX U3MEPEHUH,
KOOPJMHATHOTO ¥ BEKTOPHOTO METOJIOB JJIsl PEILICHUS] MATEMATUYECKHUX U MPUKIIATHBIX

3aj1a4;

° CTOoXaCTU4CCKasaA JIMHHUA, OCHOBAHHAA Ha Pa3sBUTHHU KOM6I/IHaTOpHI)IX

YMEHUU, MPEICTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
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OKpY>KaroIlero Mupa.

N3ydenune o0I11€00pa3oBaTeIbHOTO Y4eOHOTO JUCHUILUIMHBI «MareMaThka
3aBepIIaeTCs TMOJABEICHUEM WTOTOB B (popMe DK3aMeHa B paMKax MPOMEKYTOYHOU
aTTeCTallMM CTYJIeHTOB B mpoiiecce ocBoeHuss ocHoBHOW OOII CIIO ¢ momyueHuem

CpeaHero o0mero oopa3oBaHmsl.

2 JIAHUPYEMBIE PE3YJILTATHI OCBOEHHSI YYEBHOT'O
JUCHMUILIAHBI

OcBoeHME coJiepKaHusl Y4eOHOTO JAUCHUIIIMHBI «MaTeMaTukay o0ecreunBaceT
JOCTUKEHHUE CTYIEHTaMU CIICAYIOIUX PE3yJIbTaTOB:

* IUYHOCTHBIX:

- c(OpMHUPOBAHHOCTH MPEACTABICHUI O MATEMATUKE KaK YHUBEPCAIBHOM SI3bIKE
HAyKW, CPEJCTBE MOJICTUPOBAHUS SBJICHUM W TPOIECCOB, HIEIX M METO/Aax
MaTEeMaTHKH;

- NOHMMAaHHE 3HAYMMOCTH MaTeMaTHKHU JUIsl HAyYHO-TEXHUYECKOIO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIEHUS K MaTEeMaTHKE KaK K YacTu OOIeYeoBeUYeCKOn
KyJbTYpbl 4Yepe3 3HAKOMCTBO C HCTOpUEH pa3BUTHS MaTEMATUKH, SBOJIIOLUEH
MaTeMaTHUYECKHUX HJICH;

- pa3BUTHE JIOTUYECKOIO MBIIIJIEHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHMUS,
ANTOPUTMHYECKON KYJIbTYPbI, KPUTHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM JIJIst
Oyayweil npodeccrnoHalIbHOM JEesATeNbHOCTH, A MPOJOJDKEHUS O00pa3oBaHUs U
caM0o00Opa30BaHMS;

- OBJIaJICHUE MATEeMAaTHYECKUMHU 3HAHUSMHU W YMEHUSMH, HEOOXOIUMBIMHU B
MTOBCETHEBHOM JKM3HU, JIJII OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCITUTUIMH U
JUCIUIUIMH TPpOo(EeCCUOHAIBLHOTO LUKIIA, Il TOTyYeHUsl 00pa3oBaHus B 001acCTsIX, HE
TpeOyIOMMX YIITyOJIEHHOM MaTeMaTH4eCKON MOITOTOBKY;

- TOTOBHOCTbH U CIIOCOOHOCTBH K 00pa30BaHUIO, B TOM UYHCIIe caMO00pa30BaHUIO,

Ha IMPOTAXKCHUU BCEH JKU3HHU,; COSHATCIIbHOC OTHOICHHUEC K HCIIPCPBIBHOMY
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oOpa3oBaHMIO KaK YCJIOBHMIO YCHEIIHOM MpodeccnoHalbHOM U OOIIECTBEHHOM
NEeSATENbHOCTH;

TOTOBHOCTh M  CHOCOOHOCTh K  CAMOCTOSITEIbHOM  TBOPYECKOW M
OTBETCTBEHHOU J1€ATEIbHOCTH;

- TOTOBHOCTh K KOJUIEKTMBHOW pabOTe, COTPYIHUYECTBY CO CBEPCTHHUKAMHU B
o0pa30BaTebHOM, 00IIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEI0BATENBCKON, TPOEKTHON U
APYTUX BUAAX EATEIHHOCTH;

- OTHOIIEHHE K NPOPECCUOHATBHOM 1€ATEIBHOCTH KaK BO3MOYKHOCTH YYacTHs B
PELIEHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIEHAMOHAIBHBIX POOJIEM;

* Memanpeomemuuix',

- YMEHHUE CaMOCTOSITENBHO OINPENENATh LEIN JEATEIbHOCTH M COCTaBJISATH
IJIaHbl  JAESTENbHOCTH; CaMOCTOSATENbHO  OCYIIECTBIIATh, KOHTPOJUPOBATH U
KOPPEKTHUPOBATh JIEATEIIBHOCTh; HCIIOJIb30BAaTh BCE BO3MOXKHBIE pECYPChI U
JOCTUKEHMSI MMOCTABJICHHBIX ILI€JIe U peau3allii IJIAHOB JIEATENIbHOCTH; BHIOMPAThH
YCHEIIHbIE CTPATETUH B PA3IUYHBIX CUTYAIINX;

- YyMEHHME NPOAYKTHMBHO OOIIATbcd U B3aUMOJEWUCTBOBaThH B IIpoLiecce
COBMECTHOM JESITENbHOCTH, YUUTHIBATh MO3UIMK JAPYTHX YYACTHUKOB JESATEIBHOCTH,
3¢ PeKkTUBHO pa3peniaTh KOHPIUKTHI;

- BJIQJICHHE HaBbIKAMU I[O3HABATEJIbHOHM, Yy4eOHO-HCCIEA0BATENbCKON U
MIPOEKTHOM JIESITENIbHOCTH, HaBBbIKAMHM pa3pelieHus Npo0sieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEIIeHMs MPAaKTUYECKUX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHNUS;

- TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOATENbHOM HWH(OPMAIIMOHHO-
MO3HABATEJIbHON N1eATEIbHOCTH, BKJIIOYas YMEHHE OpPUEHTHPOBATHCS B PA3NUYHBIX
UCTOYHUKAX HMH(pOpMAIMK, KPUTUYECKH OILCHWBAaTh W  WHTEPIPETHPOBATH
nH(pOPMaILIMIO, TOIYyYaeMYI0 U3 Pa3IMYHbIX HCTOUHUKOB;

- BJIQJICHUE S3BIKOBBIMH CPEACTBAMH: YMEHUE SICHO, JJOTMYHO U TOYHO U3JIaraTh

CBOIO TOYKY 3pCHUS, HCIIOJIb30BaATh dACKBATHBIC SA3BIKOBBLIC CPCACTBA,



BJaJICHUE HaBbIKAMU [O3HABATEJIbHOM pEeQEKCUH KaK OCO3HAHMS
COBEPLIAEMBIX JEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUU,
IPAHUI] CBOETO 3HAHUS U HE3HAHMWSI, HOBBIX MO3HABATEIbHBIX 33/1a4 U CPENICTB IS UX
JOCTUKEHUS,

- LIEJIEYCTPEMIIEHHOCTh B MIOMCKAX U IPUHITUH PELICHH, COOOPAa3UTENBHOCTD U
WHTYUIUS,,  PAa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEJCTaBICHUN;  CIIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHMIO MHPA;

* npeomemuuix’.

- cOopMHUPOBAHHOCTH TPEACTABICHUN O MAaTeMaTHKE KaK YacTH MHPOBOM
KyJbTYpbl U1 MECTE€ MAaT€MaTUKH B COBPEMEHHOW LMBUIIM3ALMH, CIOCO0AX OMUCAHUS
SBJICHUHM PEaJIbHOTO MUPA HA MATEMATUYECKOM SI3bIKE;

- c(OpMUPOBAHHOCTb NPEACTABICHUA O MaTEMaTHYECKUX MOHATHSAX Kak
BAKHEMIIMX MAaTEMATUYECKUX MOJEIAX, IO3BOJISIOIIMX ONKUCHIBATL U U3y4YaTh Pa3HbIC
IIPOLIECCHl U SIBJICHUSA; IOHMMAaHHUE BO3MOXXHOCTH aKCHOMAaTHUYECKOI'O IIOCTPOCHUS
MaTeMaTHYECKUX TEOPUH;

BJIAJICHUE METOJAaMM JI0Ka3aTeJIbCTB U QJITOPUTMOB pPELICHUsA, YMEHHE HX
IIPUMEHSITh, IPOBOJIUTH JT0KA3aTENIbHBIE PACCYKIAEHUS B XOJI€ PEIIEHUS 3aaY;

BJIAJICHUE CTAaHJAPTHBIMM [pPUEMAaMU PEUIEHUs  pPALUMOHAIBHBIX H
UppaLMOHAIBHBIX, [TOKA3aTEIbHbIX, CTCIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTB, UX CHCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOIPAMM, B TOM
YUCJIe IS ITIOMCKA IYTH PELICHUS U WUTKOCTPALU PELIEHNs YPAaBHEHUN U HEPABEHCTB;

c(OPMHUPOBAHHOCTh  MpPEACTaBICHU 00  OCHOBHBIX  TOHATHAX
MaTeMaTUYECKOTO aHANIM3a U WX CBOWCTBAaX, BIIAJICHUE YMEHUEM XapaKTEpHU30BATh
noBeseHne (PYHKIMM, UCTIOIb30BaHUE MOIYUYEHHBIX 3HAHUN JJIS ONMCAHUS U aHaIHu3a
pEAIBbHBIX 3aBUCUMOCTEN;

- BJAQJACHUE OCHOBHBIMM MOHATHUSAMM O IUIOCKMX U IPOCTPAHCTBEHHBIX
reoMeTpUYeCKUX (Urypax, UX OCHOBHBIX CBOMCTBax; C(HOPMHPOBAHHOCTH YMEHHUS

pacrno3HaBaTh reOMeTpUUYECKre PUTyphl HA YepTExKaX, MOJACIISIX U B PEAUTBHOM MHUPE;



NPUMEHEHUE M3YYEHHBIX CBOMCTB I€OMETPUUECKUX (PUIYyp U (OpMYJ AJis PELIEHUsS
r€OMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COACPIKAHUEM;

- c(hOpMHUPOBAHHOCTh NPEJCTABICHUNA O MpOLEccax U SBICHUSAX, UMEIOIINX
BEPOSATHOCTHBIA XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pPEAJIbHOM MHUPE,
OCHOBHBIX MOHSATHUSAX JJIEMEHTAPHOM TEOPUM BEPOSTHOCTEW; YMEHHMM HAXOIWUTh H
OLICHUMBATh BEPOATHOCTH HACTYIJICHUS COOBITUII B MPOCTEHIIMX MPAKTHUYECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJINYNH;

- BJIaJICHUE HaBBIKAMU MCIIOJIb30BaHMs TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPH

PCUICHUHA 3aaa4.

3 COJEPXAHME YYEBHOM JUCHUILIUHBI

Bsenenne

MareMatrka B HayKe, TEXHUKE, SJKOHOMHKE, NHPOPMALIMOHHBIX TEXHOJIOTHUSIX U
[IPAKTUYECKON JeATEeNIbHOCTU. Llenu u 3amaun u3y4yeHus MaTeMaTHKU IIPU OCBOCHUU
npodeccuit. CI1O u cnermansHocten CIIO.

AJITEBPA
PasButHe NoOHATHA 0 YUCTIE
[lenbie u parmoHanbHbIe Yncaa. JleHCTBUTEbHBIE YUCIIA.
Kopuu, crenenu u jorapupmsi

Kopuu u cremenu. KopHu HaTtypajgbHOM CTENEHM U3 YMCIIA U MX CBOWCTBA.
CreneHM C  palMOHAJIBHBIMU  TIOKa3aTeNsiMM, HX cBoiicTBa. (CreneHu ¢
JNEHUCTBUTEIBHBIMU ITOKA3ATEIIAMM.

Jlorapupm. Jlorapupm umcaa. OCHOBHOE JOrapu(pMUYECKOE TOXKAECTBO.
Hecsatuunble W HatypajibHble Jorapudmel. [lpaBuna nedictBuil ¢ norapudmamu.
IIepexor K HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajJireOpanv4ecKux BbIPA’KEHUI. [IpeoOpazoBanue
paloHaIbHBIX, HPPALMOHAIBHBIX, CTEIIEHHBIX, MOKA3aTEIbHBIX U JIOrapu(pMUIECKUX

BBIPAKCHUMU.
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OCHOBbI TPUTOHOMETPUH
OcCHOBHBIC IOHATHSA

Pannannas mepa yrna. Bpamarensnoe asukenue. CUHYC, KOCUHYC, TAHT€HC U
KOTaHreHc 4yuciaa. (OCHOBHbIE TPUTOHOMETPUYECKHE  TOXAECTBA  DOpMyJbI
npuBeneHuss. PopMyiibl cinoxeHus. opMyIibl yIBOCHHUS.

IIpeoOpa3oBanusi MPOCTEHIIMX TPUTOHOMETPUYECKHUX BbIPAKEHUI.

[IpeoOpazoBanue CyMMbl TPUTOHOMETPUUECKUX (DYHKIMI B NMPOU3BEICHUE U
MIPOU3BEJCHUS B CYMMY.

Tpuronomerpnyeckue ypaBHeHUs1 1 HEPaBEHCTBA

IIpocreiiirie TPUTOHOMETPUYECKUE YPABHEHHUS.

OoOparHble TpUroHoMeTrpuYecKHMe (YHKUMHM: ApKCUHYC, apKKOCHHYC,
apKTaHTEHC.

®YHKIUU, UX CBOMCTBA U TPA®UKHA

@Oynkuuu. O0acTh ONpeneNeHnss U MHOXECTBO 3HAUYCHU; rpaduK (PyHKIUH,
noctpoeHue rpapukoB GyHKIUH, 3alaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CgoiictBa pyHkuuu. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYECHHOCTb,
nepuoAnYHOCTh. [IpomMexyTku Bo3pacTaHus U yObIBaHUs, HAUOOJIbIIEE U HAUMEHbIIIEe
3HAUYEHUS, TOYKM dKcTpemyma. ['paduueckas  uHTepnperauusa. [Ipumepst
(YyHKUMOHANBHBIX  3aBUCUMOCTEl B  peajbHBIX TMpoleccax U  SBJICHHUAX.
Apudmernueckue onepauuu HaJ bynkuusamu. ClnoxHas byHKIHS
(xomnozunus).IlonsiTue 0 HENPEPHIBHOCTU (DYHKIIMH.

Oopatuble pynknuu. O6macTh onpeneneHus U o0JacTh 3HAYCHUN oOpaTHOM

¢bynkuuu. ['padux oOpaTHOM PyHKIUY.

CreneHHble, Noka3aTejbHble, JOrapupMuiyeckue U TPUTOHOMETPUYECKHUe
¢Gynkumnu. O0paTHbie TPUrOHOMeTPHUYECKHE PYHKIIUN
Omnpenenenusa pyHkuuii, ux cpoiictsa u rpaduku. [IpeodpasoBanus rpaduxos.

[TapanienbHbIN IEPEeHOC, CUMMETPHUS OTHOCUTEIBLHO OCEH KOOPIUHAT U CUMMETPUS
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OTHOCUTENBHO Ha4aJla KOOPAMHAT, CHMMETPUS OTHOCUTEIBHO NPSIMOM V= X,
PaCTsHKEHUE U CKATHE BJIOJIb OCEW KOOPAHHAT.
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

MocaenoBareabHocTu. CrnocoObl  3alaHus W CBOMCTBA  YHCIIOBBIX
nocienosarenbHocTed.  CyMMHpOBaHME — MOCIENOBAaTEIBbHOCTEH.  beckoHedHO
yOBbIBaroIasi TeOMETPUUECKasi IPOTPECCHUS U €€ CyMMA.

IpousBoanas. Ilonstue o mpous3BOAHON (GYHKIIMH, €€ TEOMETPUUECCKUU U
¢usnyeckuil cMpICI. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkiuu. [Ipon3BoaHbie
CyMMBI, Pa3HOCTH, ITPOU3BEACHUS, YACTHBIE. [ [pOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkiuii. [IpuMeHneHne npou3BOAHON K HCCIENOBaHHMIO (YHKUUH U MOCTPOCHUIO
rpadukoB. IIpumepbl MCMOAB30BAHMS MPOU3BOJHOM 11 HAXOXKICHHSI HAWITy4IIEro
pelieHns B NPUKIAAHBIX 3amadax. Bropasd mnpousBojHasg, €€ I€OMETPUYECKHU U
¢uznyeckuit cmpica. HaxoxneHue ckopocTH AJis mpoliecca, 3aJaHHOro (GopMyJioi u
rpagukom.

IlepBooOpa3nas m uHTerpa’a. lIpuMeHeHHE ONpPEAEIIEHHOIO WHTErpaiga s
HAaXOXKJEHUs IUIOMIAIU KPUBOJMHEWHON Tpaneuuu. @opmyna HeroTona—IJleiibuuia.
[Ipumepsl MpUMEHEHUs1 MHTErpaja B (PU3UKE U TEOMETPUHU.

Ilpakmuueckue 3anamus

IIpakTnueckass padora: «BpluuciaeHMEe NPOU3BOJHOM  DIEMEHTapHBIX
MaTeMaTHICCKUX (PYHKIIMU U UX KOMOWHAITUI

IIpakTnueckas padora: «lIpumeHeHne npon3BOAHON B MPUKIIAIHBIX 3a1a4ax»

IpakTnueckass padora: «McciaegoBanue  (QyHKIMM TPU  [OMOIIU
MIPOU3BOJHOW

IIpakTnueckas padora: «MeTonbl HAX0XKIECHUS UHTETPAIa»

IpakTnueckass paodora: «lIpuMmeHeHne ONpPENEIICHHOr0 WHTErpajia B

MNPUKIIAAHBIX 3a7a9ax»
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YPABHEHUA U HEPABEHCTBA

YpaBHeHHsT M CHCTeMbl YpPaBHEHHH. PanuoHalbHBIEC, WpPpaLMOHAJIbHBIC,
IIOKA3aTEJIbHBIE W TPUIOHOMETPUYECKUE YPABHEHHMS M CUCTEMBI. PaBHOCHIIBHOCTB
ypaBHEHUH, HepaBEHCTB, cucTteM. OCHOBHBIE MPUEMBI UX PELIECHUs (pa3joXKeHUE Ha
MHO>KHUTEIIN, BBEICHHE HOBBIX HEU3BECTHBIX, TOJICTAHOBKA, FPa)UUECKUA METON).

Hepagencrsa. Panunonanshele, MppanrOHaIbHBIE, IIOKA3aTeJIbHbIC
nHepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnonb3oBanue CBOMCTB U rPpa)MKOB (PyHKUIMI PH pelICHUU YPABHEHUH U
HepaBeHCTB. Meton wuHTepBanoB. M300paxeHne Ha KOOPAMHATHOM IJIOCKOCTH
MHOYXECTBAPEIICHUN YPAaBHEHUN U HEPABEHCTB C IBYMsI [ICPEMEHHBIMU U UX CUCTEM.

Ilpakmuueckue 3anuamusn

IIpakTHyeckas padora: «PenieHue HppalMOHAIBHBIX YPABHEHMM, HEPABEHCTB
U CHCTEM

IIpakTnyeckas padora: «PemeHne nmoka3areabHbIX YPAaBHEHUM, HEPABEHCTB U
CUCTEM»

IIpakTuyeckas padora: «Pemenue norapuMuiyecKux ypaBHEHU,
HEPABEHCTB U CUCTEM»

IIpakTnyeckass padora: «PemieHne TPUTOHOMETPUECKMX  YpaBHEHUU,
HEPABEHCTB U CHCTEM)

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEN

OneMeHTbl KOMOMHATOpUKU OCHOBHBIE MOHSATUS KOMOMHATOPUKH. 3aJadyd Ha
MOJICUET YMCIia pa3MEeIleHH, IEPeCTaHOBOK, coueTanuil. Perenue 3agad Ha nepedop
BapuanToB. ®opmyna Ounoma Hrtorona. CBoiicTBa OMHOMUHATBHBIX KOG HOUIIMEHTOB.
Tpeyronbuuk Ilackans. DnemeHTbl Teopun BeposiTHocTe CoObITHE, BEPOATHOCTH
COOBITHS, CIIOKEHHE U YMHOKEHHE BEPOSITHOCTEM.

DneMeHThl MaremaTudeckoil cratuctuku llpencraBneHue AaHHBIX (TaOIMIIBL,
JIUarpaMmbl, Tpaukm).

Hpakmultecmte 3anamusn
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IIpakTuyeckas padora: «PemieHue 3amay Mo KOMOMHATOPUKH U TEOPUU

BEPOSITHOCTEI
I'EOMETPUA
IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonokeHue IBYyX NOpsMBIX B IpoctpaHcTBe. [lapamnensHOCTh
MPSAMOU U THIOCKOCTH. [TapaninenbHOCTh MII0CKOCTEN. [lepneH Ky ISPHOCTD NPSIMOU 1
IJIOCKOCTU. [lepnenaukynsap M HAKIOHHAs. YTOJl MEXAY HPSIMOM MU IIIOCKOCTBIO.
JIByrpaHHblii yroa. Yroia MeXAy IUIOCKOCTAMH. [lepneHaukyaspHOCTh JBYX
wiockocteil. ['eomerpuueckue mpeoOpa3oBaHUS MPOCTPAHCTBA: MapaUICTbHBIN
IIEPEHOC, CUMMETPHS OTHOCHUTENBHO IUIOCKOCTH. [lapaiuienbHOE NpOEKTHpPOBAHME.
N306paxeHne npocTpaHCTBEHHBIX Quryp. Muororpannuku. Bepunsl, pedpa, rpanu
MHOTOTPaHHHKA.

[Ipusma. Ilpsamas npuszma. IlpaBunbHas npusma. I[lapamnenenunen. KyoO.
[Tupamupa. IlpaBunpHas nupamuga. ¥YceueHHas nupamuaa. Terpasap. CumMerpuu B
KyOe, B mnapamuienenunene, B npusme U nupamuae. CeueHus KyOa, OpHU3MBI U
nupamuabl. [lpencraBieHre O MpaBUIBHBIX MHOTOTpaHHUKax (TeTpasape, Kyoe,
OKTa’/pe, JoJAeKayape U ukKocadape). Tema um moBepxHocTu BpameHus Llunuanp u
KOHYC. ¥YcedeHHbI KoHyc. OCHOBaHME, BICOTA, OOKOBAsi IOBEPXHOCTh, 00pa3yrolas,
pa3BepTKka. OceBble C€UeHUs U CeUEeHHUs, apajuienbHble ocHoBaHuO. Lllap u cdepa, nx
ceuenusi. KacarenbHas miockocts k chepe. M3mepenust B reomerpun O0beM U €ro
u3Mmepenue. MurerpansHas  Qopmymna obbema. Dopmynsl  oObema  KyOa,
MPSAMOYTOJIBHOTO — Mapajulefienuiena, npu3Mbl, IiHHApa. DopMynbl  o0beMa
nmupaMuabl U KoHyca. Popmylibl IUIOMAAM MOBEPXHOCTEW LHWIMHIApPA M KOHYCA.
®opmynbl o0beMa 1rapa u miomaau chepnl. [logodue Ten. OTHOIIEHUS TIIOMAaeH
MOBEPXHOCTEN U 00BEMOB TIOJIOOHBIX TEJl.

KoopauHarsl u BeKTOPBI

[IpssMoyrosbHas (IekapToBa) CHUCTEMa KOOpAMHAT B npocTpaHcTBe. Dopmyna

PACCTOSIHUSI MEX]ly IByMs Toukamu. YpaBHeHus chepol. Bektopel. Moaynbs BekTopa.

PaBencTBO BekTOpoB. ClioKEHNE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO.
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Pa3nosxenue BekTOpa Mo HapaBICHUAM. YTOJI MEXKIy AByMs BeKTopamH. [Ipoeknus
BekTOpa Ha ocbk. KoopamHatel BekTtopa. CKalsIpHOE NPOU3BEINCHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT M BEKTOPOB MPH PEIICHUHM MATEMaTUYECKUX W
IIPUKJIATHBIX33/1a4.

Ilpakmuueckue 3auamus

IIpakTnyeckas padGora: «BpluucieHue 3JIEMEHTOB, IUIOMAAEH W OOBEMOB
MHOTOI'PAaHHHUKOB

IIpakTH4yeckas padora: «BbluncieHne 31eMEHTOB, IJIOMAAEH U 00bEMOB TEI

BpAILICHUSI

4 TEMATUYECKOE IINTAHUPOBAHUE

[Ipu peanuzanuu cojepkaHusi 0011e00pa30BaTENbHON YU4EOHOTO AUCIUTIIUHBI
«Maremaruka»B mpeaenax ocBoeHuss OOIl CIIO na 06a3e OCHOBHOTO OOIIETO
o0Opa3oBaHus C MOJYYECHUEM CPETHEro 00IIero o0pa3oBaHusi MaKCUMallbHas yuyeOHas
Harpy3ka oOydJaromuxcs coctaBisier no crnenuanbHocTsM CIIO TexHUYeckoro u
COIMAJIbHO-DKOHOMHYECKoro mpoduieit — 258 wyac. M3 HUX ayautopHas
(oOs3aTenbHAsT) Harpy3ka OOyYaroNIMXCs, BKIIIOYAs MpPAKTUYCCKUE 3aHATHA, — 234
yaca; U3 HUX 24 Jaca - mpakTudeckue 3aHaTus, 210 9acoB - JEKIUH, KOHCYJIbTAINH - 6

4acoB, IPOMEXKYTOUYHAs arTecTanus - 18 yacos.
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TEMATHUYECKHWMH IIJIAH

Bunbl yueOHo0i#i padoThI

KoJuauyecTBa yacoB

Oo0s13aTebHAast yuyeOHast
Conep:xaHue 00yueHuUst Matcumar, [Koncy Harpym; TOM YHCJIe HP‘:{“:{Z’;‘YTO
Hasi HATPY3Ka |IbTAIMU
BCero aTTecTanus
1P Jlekuun

1 2 3 4 5 6 7

Beenenue 1 - 1 - 1 -
3 - 3 - 3 -

Pa3BuTHE MOHATHSI O YHCTIC
KomOunaropuka 4 - 4 - 4 -
Teopust BEpOsSTHOCTEN U
MaTeMaTHYecKast 8 - 8 2 6 -
CTaTUCTHKA
[IpsiMble U IJIOCKOCTH B 34 i 34 5 30 i
IPOCTPAHCTBE
[lomyceMecTpoBbId
TEeKYIIHN KOHTPOJIb 2 - 2 - 2 -
3HAHMU
MHOTrOrpaHHUKH u 30 ) 30 5 28 )
KpYIJIbIE TeTa
KoopanHaThl ¥ BEKTOPEI 16 - 16 - 16 -
CeMecTpOBBIN TeKyIIui 2 i 2 ) 2 i
KOHTPOJIb 3HAHHH.
JnddepeHnrpoBaHHBIN 2 i 2 ) 2 i
3a4€T 3a EPBBI ceMecTp
Hroro 3a 1-ii cemecTp: 102 - 102 6 96 -
KopHuu, CTETICHH, 44 ) 44 ) 44 )
nmorapudMbl
DOyHKIMK U TpaduKu 8 - 8 - 8 -
'YpaBHEHHUS u 10 i 10 6 4 i
HEpaBeHCTBA
[TosrycemecTpoBbIi
TEKYIIHN KOHTPOITb 2 - 2 - 2 -
3HaHUI
OCHOBBI TPUTOHOMETPHH 28 - 28 2 26 -
Hauana maTreMaTH4eCKOTO 22 - 22 6 16 -
aHayM3a
WHaTerpan 16 - 16 4 12 -
CeMecTpOBBIN TeKyIIHUi
KOHTPOJIb 3HAHUH. 2 - 2 - 2 -
HToro 3a 2-ii cemecTp: 132 6 132 18 144 18
Bcero 3a rog 258 6 234 24 210 18




B Teuenue 1 KypCa KaXIbIM O6y‘-IaIOH_[I/IMC$I BBIITOJIHACTCA HHI[HBHI[y&HBHBIﬁ

IIPOCKT II0 OI[HOﬁ HJIN HCCKOJIbKUM JUCHUIIIMHAM, 3a CYCT BPEMCHH, OTBCACHHOI'O Ha

u3ydeHnue nuciuruiniel (DeaepanbHbIi rocyAapCcTBEHHBIN 00pa30BaTeIbHBINA CTAHAAPT

cpeaHero (IoJIHOT0) O0IIero 0opa3oBaHusl, YTBEPKICHHBIM NMpHUKa3oM MHUHOOpHAYKH

Poccum ot 17 anpenst 2012 r. Ne413)

TemaTHnka HHAUBUAYAJIBHBIX IPOCKTOB

1 Hayxka Tpuronometpust

2 Ponp MaTeMaTHKH B TOCTIDKEHHUSIX JPYTHX HAYK

3 MHoOrorpaHHUKM B TEOMETPUH, IPUPOJIC, APXUTEKTYPE U UCKYCCTBE

4.  Benukue ydyeHble MATEMATUKU

5 VcTopust TOSIBIICHUS U Pa3BUTHSI IOHATHS (PYHKITUN

6 CoBpeMeHHbIE OTKPBITHS B 00JIACTH MAaTEMATUKH

7.  PasBuTHe MOHATHSA O yKcie. ICTOpUS OTKPBITHS KOMIUICKCHBIX YHCEIT U X
IPUMEHEHUE

8.  Hcropus nosiBieHUs: U OCHOBHbBIC TTOHATHUSI MATEMATUYECKON CTATUCTUKU

9.  Kpussle BTOpOro mopsiaka

10. Jlorapudm uymucna. Jlorapubmuueckue ypaBHEHUS W HEPABEHCTBA, HUX
perIcHue

11. Crenenp uyuciaa ¢ JeHUCTBUTEIBHBIM TOKa3areneM. [lokazarenbHbie

YPABHEHHUSI U HEPABEHCTBA, UX PELICHHUE

12.

[IponsBonHass (QyHKIMU W €€ TeOMETPUYECKUH, MEXaHUYECKUU U

YKOHOMUYECKUN CMBICIT

13.

['padsl, ucropuss mosBienuss u npumeHeHue. [Ipunoxkenue rpadoB K

PCUICHUIO KOM6I/IHaTOpHBIX M BEPOATHOCTHBIX 3a1a4

14,

OcobGenHoctu HabOpa MaTEMAaTHIECKUX TEKCTOB B CPEJIe
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MicrosoftWord

15. OOGyueHue 1 MPOU3BOAUTEILHOCTh TPya (IKCIEPUMEHTAIBHOE
HCCIIeIOBAaHNUE C TIOMOIIBIO (DYHKITUH U TpauKOB)

16. Ilomgbem Tena u3 BOJIBI

17. AwmopTtu3zanus o0opyoBaHuUs

18. Ilepemnpasa gepes peky

19. CocraBreHue eno4YHON TUPIISTHIBI

20. BCKTOPHI)IC AuarpaMMsal B HCIIX IICPEMCHHOI'O TOKA
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5 XAPAKTEPUCTHUKA OCHOBHbBIX BUI1OB
YUYEBHOM JEATEJbHOCTU CTYJIEHTOB

Conepxxanue o0y4yeHnst

XapakTepUCTHKA OCHOBHBIX BH/IOB /eATEJbHOCTH CTYAeHTOB ( Ha
YPOBHE YUeOHbIX el CTBHIA)

(O3HaKOMIICHUE C POJIBIO MATCMATUKKW B HAYKE, TCEXHUKC, IKOHOMUKC,

Brexerue WHPOPMAIMOHHBIX ~ TEXHONOTHSIX W MPAaKTUYECKOW  JIESATEIhHOCTH.
O3HaKOMJICHUE C IIEJISIMH ¥ 33]]a4aMH U3yUCHUST MATEMATHKH ITPH OCBOCHUH
mpodeccuti CI1O u cnermansHoctedt CIT1O

AJITEBPA

Pa3BuTHE NOHATHS 0 YHUCJIE

Brimonnenne apudMeTHYECKUX ASHCTBUN HaJ YHCIaMH, COYeTasl YCTHBIE U
[MMCbMEHHBIE ITPUEMBL.

Haxoxaenue ommOoK B mpeoOpa3oBaHUsIX M BHIYUCICHUAX (OTHOCUTCS KO
BCEM IYHKTaM IPOrpammebl)

KopHu, cTenenn, jorapugmsi

O3HAKOMIIEHHE C MOHSATUEM KOPHSI U-U CTEIECHU, CBOMCTBAMU PAJAUKAJIOB U
[IpaBUJIAMU CPAaBHEHUS KOPHE.
DopMyJIMPOBAHUE OIPEEIEHNUS KOPHS U CBOMCTB KOpHEH. Brruucnenue u

CpaBHCHUC KOpHCfI, BBIITOJTHEHUE IMPUKUJIKH 3Ha4YCHUJ
kopHsi.[IpeoOpazoBaHue YUCTOBBHIX U OyKBEHHBIX BEIPAXKEHHI, COAECPIKAIIUX
[paIUKAIIbI.

BrimonHeHnne pacderoB 1Mo QopmynaMm, coAep)KallUM  PaHKabl,
OCYIIECTBIISSA HE00X0IUMbIe ITO/ICTAHOBKH u
rpeoOpazoBanus. OnpeaeiieHue PaBHOCWJIHBHOCTH BBIPAKEHUM v

pagukanaMu. PerieHre HppanoOHaIbHbIX YPABHEHHMN.

O3HaKOMJIEHHE C TOHATHEM CTENEHU C JEHCTBUTEIBHBIM MOKA3aTEIEM.
Haxoxnexnue 3HAYEHUH CTETICHH, HUCTIOJIb3YS npu
HEOO0XOIMMOCTHUHCTPYMEHTAIBHBIEC CPE/ICTBA.

3anuchIBaHIE KOPHSA 71-1f CTETICHU B BUE CTEIICHH C IPOOHBIM TTOKa3aTeneM
1 Ha00OPOT.

DOopMyIMpOBAaHUE CBOMCTB  CTeleHed. BeruucieHue creneHed ¢
[PaLlMOHAIIBHBIM I10KA3aTENEM, BBIIOJHEHUE NPUKHUJIKY 3HAYEHUS CTEIICHH,
CPaBHEHHUE CTETICHEN.

[IpeoOpa3oBaHre YHUCIOBBIX W OYKBEHHBIX BBIPDAXEHHH, COAEPIKAIINX
CTEIICHU, IPUMEHSISI CBOMCTBA. PellleHne nokazaTrenbHbIX YpaBHEHHM.
O3HaKOMIJIEHHE C TPUMEHEHHEM KOpPHEM W CTEeleHeW INpH BBIYHCIECHHUU
CpEIHUX.

IIpeoOpa3oBanue
ajredpanyeckuX BbIpamKeHUi

BrimonHenne npeoOpa3oBaHMH  BBIPaXEHHH, NPUMEHEHHE
CBSI3aHHBIX CO CBOMCTBAaMH CTETICHEH M Jorapu(mMos.
Omnpenenenne 00JacTH  JOMYCTUMBIX 3HAYEHWH JIorapu(MHUUecKoro
BeIpaKeHHs. Pemenne orapuyMuIeckux ypaBHEeHHN

dopmya,

OCHOBbI TPUTTOHOMETPUHN

OcCHOBHBIC MOHATHSA

W3ydyeHne painaHHOTO METOJa U3MEPEHUS YIJIOB BpalllEHUS M UX CBS3H C
rpagycHoii mepod. W3o0OpaxkeHue yrioB BpalleHHs Ha OKPYXHOCTH,
COOTHECEHHE BEJIMUUHBI YIJIa C €r0 PACIOI0KEHUEM.

DopMyITMpOBaHUE OTIPEIEICHIH TPUTOHOMETPUYECKUX (DYHKINH IS YTTIOB
[MOBOPOTA M OCTPBIX YIJIOB MPSMOYTOJILHOIO TPEYTOJbHUKA M OOBSICHEHHUE
MX B3aMMOCBS3H

OcHOBHBIE [IprMeHEeHnEe OCHOBHBIX TPUTOHOMETPHYECKUX TOXKIECTB JUIS BBIUMCIIEHUS
TPUTOHOMETPHYECKHUE 3HAYEHUH TPUTOHOMETPUIECKUX (PYHKIIMH MO OHOM U3 HUX

TOKIECTBA

[IpeoGpa3oBanue npocTeiiux [M3ydeHre OCHOBHBIX (OPMYJ TpPUTOHOMETPHH: (OPMYIIBI CIIOKESHUS,
TPUTOHOMETPHYECKUX YABOEHUSI, MPe0Opa30BaHusl CYMMBI TPUTOHOMETPHUECKHX (PYHKIUH B
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BbIPaKeHU I

MPOU3BCACHUC U IMPOU3BCACHUA B CYMMY U IIPUMCHCHUC IIPU BBIYHCIICHUN
SHAYCHUA TPUT'OHOMETPHUYCCKOT'O BBIPAXKCHUA U YIIPOLICHUA €TO0.
O3HaKOMIICHHE CO CBOWCTBaMHU CUMMETPHUU TOYCK Ha eIMHUIHON
OKPY>XHOCTU U MPUMCHCHHUC UX IJIS BBIBOJAA q)OpMy'Jl MMPUBCACHUA

IIpocreiiune
TPUTOHOMETPUYECKHE
YpaBHeHUsI

Pemenne mo ¢QopmynaM W TPUTOHOMETPUYECKOMY KpPYTy MPOCTEUIIHNX
TPUTOHOMETPUUECKUX YPABHEHHH.

[IpumeneHne oOOLIMX METONOB PELICHHUS YpaBHEHUM (IpUBEAEHHE K
NMTUHEHHOMY, KBaJpaTHOMY, METOJ pPAa3l0oXEHHUsS Ha MHOXXHUTEIH, 3aMEHBI
MEpPEMEHHOM) MpPU PEUICHUH TPUTOHOMETPUYECKUX YpaBHEHHH. YMeEHHUE
OTMEYaTh Ha Kpyre peleHuss MNPOCTEHIINX TPUTOHOMETPUYECKUX
HEpaBEeHCTB

APKCHHYC, aPKKOCHHYC U
APKTAHI€HC YUCJIa

O3HAaKOMJICHHUE C TIOHSATHEM OOpATHBIX TPUTOHOMETPHUYECKUX (PYHKIIMH.
V3yueHvie ompeneneHuil apKCHHYyca, apKKOCHHYCa, apKTaHTeHCAa YHCIA,
dbopMynupoBaHHe WX, W300paKeHHE Ha COIUHUYHOW OKPY)KHOCTH,
[IPUMEHEHUE IPU PELICHUY YPABHEHUI

®YHKIMH, UX CBOMCTBA U TPA®UKH

DYyHKUMH. IlousiTue
HeINPepPbIBHOCTH PyHKINH

0

O3HaKOMJIEHHE C TOHATHEM IIepeMEHHOM, IPUMepaM1 3aBUCUMOCTEH MEX Y|
[IepeMEHHBIMH.

O3HaKOMJICHHUE C TIOHATHEM TpadrKa, OTpeie]IeHre TPHUHAIEXKHOCTH TOUKH
rpaduky pynkuuu. Onpenenenue mo GopMylie MPOCTeHIeH 3aBUCMOCTH,
Buja c¢ rpaduka. BeipaxkeHue mo ¢opmyse OAHONH NepeMEHHOW dYepes
pyrue.

OzHakoMJIeHHE C ompeaeieHneM (QyHKIUH, QOpPMyIHpPOBAHHE
Haxoxaenue obaactu onpeneneHus U 00J1acTy 3HaUCHUH QYHKIUH

€ro.

CaoiicTBa dyHxumnu.
I'paduyeckas nHTEpHpETALUS.
IIpuMeps! GQyHKIUOHAJIBHBIX
3aBHCUMOCTEH B peajbHbIX
npoueccax u ABJICHUsSIX

O3HaKOMIJICHHUE ¢ TPUMEPaMH (PYHKIIMOHATIBHBIX 3aBUCUMOCTEH B peasbHBIX
[poreccax U3 CMEXHbIX IUCLUIUINH.

O3HaKOMJIEHHE C JIOKa3aTeNbHBIMU PacCyXIECHUSAMU HEKOTOPHIX CBOWCTB
MUHEHHOW W  KBagpaTHYHOH (QYHKIWH, TPOBEJCHUE HCCIEIOBAHUS
IMTMHEHHON, KyCOYHO-JIMHEHHOW, ApOOHO-TMHEWHOWM ¥  KBaJpaTUIHOHN
¢yHKkuui, nocrpoenne ux rpaduxos. llocTpoenne m ureHue rpaduxoB
¢dynkuuii. UccnenoBanne GpyHKIHM.

CocraBinenue BUAOB (QYHKUUH MO JAAHHOMY YCJIOBHIO, pEIICHHE 3a]ad Ha
PKCTPEMYM.

BrinonHeHne npeoOpa3zoBanuii rpaduka QyHKIMH

OOpaTHbIe PYHKIIUH

[TpumeHeHne cBOWCTB (DYHKIMIA TIPH UCCIICJOBAaHUN YPaBHEHHH M PELICHUH
3aja4 Ha IKcTpeMyM. O3HAaKOMIICHHUE C TMOHITHEM CIOXKHOW (DYHKIIUH

CreneHHble, MOKa3aTeIbHbIE,
sorapugpmudeckue U
TPUTOHOMeTpHYecKHe (PyHKIMM.
OopartHbIe
TPUTOHOMeTpHYecKHe pyHKIun

Brruucnenne 3HaueHni QyHKIMN 10 3HaUYeHHIO apryMmeHTa. OmnpeneneHue
[TOJIO’KEHUST TOYKH Ha TpaduKke 1o ee KOOpIAuHATaM U Ha000POT.
Vcrnonib30BaHue CBOMCTB (YHKIMH JJIsi CpaBHEHMS 3HAYCHHWU CTEICHEH U
imorapu@MoB.

[loctpoenne rpaduKOB CTENEHHBIX M JIOTapUPMHUUECKUX (DYHKIHH.
Penrenue nokazaTeNnbHBIX U JIOTAPUPMUUECKIX YPaBHEHUI U HEPABEHCTB T10
M3BECTHBIM aJTOPUTMAaM.

O3HaKOMJICHWE C MOHATHEM HENPEPHIBHOM MNEpUOIUYECKON (YHKLINH,
(hopMyIMpOBaHHE CBOWCTB CHHYCa U KOCHHYCA, TOCTPOCHUE UXTPA(UKOB.
O3HaKOMJICHHE C IOHATHEM TapMOHHYECKHX KOJICOaHWH M HpuMepamMu
rapMOHUYECKUX KoJieOaHWU JIJIsl OTIMCaHMS MPOIECCOB B (DM3HMKE U JIPYTHX
001aCTSIX 3HAHMUS.

O3HaKoMIIeHHE c MIOHATHEM Pa3pbIBHOM IIEPUOINYECKOMH
dyHKIMU,popMyITUpOBaHUE CBOWCTB TAHTEHCA U KOTAHI'CHCa,
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[TOCTPOCHUE UXTPaPUKOB.

IIpuMeHeHne  CBOMCTB GyHKUMIT g cpaBHEHUS — 3HAYCHHH
TPUTOHOMETPUYECKUX  (DYHKIMH,  pEMIeHUs]  TPUTOHOMETPUUYECKHX
YpaBHEHUH.

BrinonHnenne npeoOpa3zoBanusi rpaduKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

TlociiemoBaTe ILHOCTH

O3HaKOMJICHHE C TIOHSATHEM YHCIIOBOH MOCIEN0BATEIbHOCTH, CIOCO0aMH e
3a/1aHWs, BBIYUCIICHUSIMHA €€ YJICHOB.

O3HaKOMJIEHHE C BBIYMCIIEHHEM CYyMMBI OECKOHEYHOTO YHCIIOBOTO psla Ha
MpUMepe BBIYUCICHUS CyMMBI OECKOHEYHO YOBIBAIOIIEH reOMeTpUYECKOil
[IPOTPECCHH.

Permrenne 3ama4 Ha MpuMeHEeHHE (OPMYIIBI CYMMBI O0€CKOHEYHO yOBIBAIOIIICH
FEOMETPUUYECKON IIPOIPECCUU

IIpousBoaHas
NpUMEHEHHUE

€e

O3HaKOMJIEHHUE C TIOHSITHEM IIPOU3BOIHOM.

Wzyuenre u QopMynupoBaHHE €€ MEXaHHYECKOTO0 H T'€OMETPUYECKOTO
CMBICJIa, W3yUCHHE aJTOpUTMa BBIYHMCICHUS MPOU3BOJHONW Ha NpUMEpe
BBIUMCICHUS MIHOBEHHOW CKOPOCTM M yIJIoBOro KodduimeHTa
KacaTelIbHOM.

CocTaBlieHUE YPaBHECHHUS KacaTeJIbHOM B O0IIEM BHJIE.

YcBoenne mpaBun  nuddepeHnMpoBaHus, TaOMHMIBI  TPOM3BOIHBIX
PIIeMEHTapHBIX QYHKIIAN, TpUMEHEHHE TS AU dhepeHITNpOBaHNs (yHKITAH,
COCTaBIICHHSI yPAaBHEHUS KacaTelbHOU.
M3yueHre TeopeM O CBS3H CBOICTB
(hopMyITHPOBKA HX.

[IpoBeneHme ¢ TOMOLIBIO TPOU3BOJHON HCCIeOBaHMS (DYHKIMHU, 3a1aHHOMN
hopMyIIOHi.

'Y cTaHOBJIEHHE CBSI3H CBOMCTB (DYHKIIMU M MMPOU3BOJHOMN MO UX TpadrKaM.
[IpuMeHeHne NPOM3BOAHOW Ui pELICHUS 3aJad Ha HaxOXKACHHUE
HanOOJIBIIIEr0, HAMMEHBINIETO 3HAYCHHUS ¥ HA HAXO0XKJCHUE DKCTpEMyMa

(GYHKIMM W TPOHM3BOIHOM,

IlepBooGpa3Hasi U HHTErpasa

O3HaKOMJICHUE C IOHATHEM UHTErpajia v epBoOOpa3HOM.

M3y4yeHrne mpaBuiia BBIYHCICHHS TEpBOOOpa3HON u TeopeMblHbioTOHA—]
JletiOHuIIA.

Pemrenue 3ama4 Ha CBSI3b TIEPBOOOPA3HON U €€ MPOM3BOIHON, BEIYHUCIICHUE
[IepBOOOPA3HON [T TaHHON (YHKIIHH.

Pemenve 3ama4 Ha MPUMEHEHNE WHTETpaja Jjis BBIUYUCICHUS (U3MUECKUX
BEJIMYMH M TIOIAIEN

YPABHEHMUMSA U HEP ABEHC!

I'BA

YpaBHeHust " CHCTEMBI
ypaBHenuii. HepaBeHcTBa m©
CHCTEMbl HEPaBEHCTB C [ABYMS
MepeMeHHbIMH.

O3HaKOMJIGHHE C MPOCTSHUIIMMHU CBEACHUSIMHU O KOPHSX areOpanvecKux
YPAaBHEHUH, MOHATUAMM MCCIENOBAaHUS YPABHEHHHW U CUCTEM YpPaBHEHMIA.
M3ydeHne TeOpUM paBHOCWIBHOCTH YpPaBHEHWH M €€ IPUMEHCHMUS.
[loBTOpeHHME 3amMcH pelIeHUs] CTaHJApTHBIX ypPaBHEHW, INPHEMOB
MpeoOpa3oBaHus YpaBHEHUN ISl CBEICHWS K CTaHAAPTHOMY YPaBHEHHIO.
Pemenne palnMoHaJIbHBIX, HppalMOHANIBHBIX, MOKa3aTENbHBIXY|
TPUTOHOMETPUYECKUX YPAaBHEHUN U CHCTEM.

Vcrnionb30BaHue CBOWCTB ¥ IpaduKoB (QYHKIMNA ISl pEIICHNs YPaBHEHUH.
IIoBTOpEHME OCHOBHBIX ITPUEMOB peIIEHUs cucTeM.Penienue ypaBHeHHH ¢
[IPUMEHEHUEM BCEX MPHEMOB (Pa3IoKEHUsIHA MHOKUTEIH, BBEICHHUS HOBBIX
HEW3BECTHBIX, ITOACTAHOBKH, TpauuecKkoro meroaa). PemeHue cucrem
YpaBHEHWH C TPUMEHEHHEM pa3M4yHbIX CIoco00B.O3HAKOMIIEHHE C
OOIIMMH BOIIPOCAMHU PELICHUS! HEPAaBEHCTB M MCIOJIB30BAHHE CBOMCTB U
rpaduKoB (QYHKOMHA NpH pelIeHHH HepaBeHCTB.PelieHne HEpaBeHCTB U
CHCTEM HEPaBEHCTB C MPUMEHEHHNEM PA3JINYHBIX CIOCO00B.
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[IprMeHeHrne MaTeMaTHYEeCKUX METONOB JUISI PEIISHHs COJep)KaTeTbHbBIX
3a/a4 W3 pazMUYHBIX O0JacTel HayKW W MPaKTHKU. VHTeprnpeTupoBaHUe
€3yJbTAaTOB C YUETOM PEaJIbHBIX OTPaHUYCHUI

SJEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcHOBHBIE
KOMOHWHATOPUKH

MOHATHSA

M3yueHre mnpaBuia KOMOWHATOPUKM M TPHUMEHCHUE TMPU PEIICHUN
KOMOWHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3ajad METOJIOM TIepedopa W MO MPaBUILY
YMHOKCHHUS.

O3HakOMJIGHHE C  TIOHATHSAMH  KOMOWHATOPHKH:  Pa3MEIICHHSIMH,
COUETAHWSMH, ITIEPECTAHOBKaMHU H (OpMylIaMu [UISi WX BBIYHCIICHHS.
OOBsicHEeHHE W TIpUMEHEHHE (OPMYJ JUIS BBIYHMCICHUS Pa3MEIICHHIA,
[IepECTAaHOBOK M COYCTAHUM NP PEUICHUU 3aa4.

Ozrakomitenne ¢ omHoMoM HeroToHa 1 TpeyroasaukoM Ilackans. Pemenne
[MPAKTUYECKUX 33124 C UCTI0Ih30BAHUEM MTOHITHI U TPABIJI KOMOMHATOPUKHU

J1eMeHThbI
BEPOSITHOCTEMH

TEOpHH

M3ydyeHne  KIAaCCUYECKOTo  OMpEeAENiCHHs  BEpOSITHOCTH,  CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

PaccMoTpeHue mpuMepoB BBIYMCICHUS BEpOSTHOCTEH. PereHue 3amad Ha
BBIYHCIICHHE BEPOSATHOCTEH COOBITHI

IIpencraBiieHue
(TadJaMubI

rpaduxn)

JAHHBIX
AMarpaMMmabl,

O3HakOMJIEHHE C  IpeACTaBIeHUEM
XapaKTePUCTHKAMHU.

Pemienne TpakTHYECKHX 3a1ad  Ha OOpaOOTKY HYHCIIOBBIX JIaHHBIX,
BbIYHCJICHUC NX XaPAKTCPUCTHUK

YHUCJIOBBIX JaHHBIX u HX

I'EOMETPUSA

[IpsiMble ¥ UIOCKOCTH B
MPOCTPAHCTBE

DopMynMpOBKa M  IPUBEIACHHE JOKA3aTeNbCTB IMPU3HAKOB  B3aUMHOIO
[PacCIIOJIOKEHUS NPSMBIX U IJIOCKOCTEW. PacriosHaBaHue Ha yeprexax U MOZAEIAX
Pa3IMYHBIX CJIy4acB B3aNMHOTO pACIOJNOKEHUS TNPAMBIX W IUIOCKOCTEH,
apryMEHTUPOBAaHUE CBOUX CYKICHHM.

DopMyJIMPOBAHUE OMNPEACIICHUM, MPU3HAKOB M CBOWCTB MapauieNIbHBIX H
[EPIEHAUKYJISIPHBIX IIIOCKOCTEN, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.

BeInomHEHNE TOCTPOEHUS YIJIIOB MEXKAY NPSMBIMH, NPSAMOM U IIOCKOCTBIO,
MEKy IIJIOCKOCTSIMU 110 OIIMCAHUEIO U PACIIO3HABAHUE UX HA MOJENSX.
[IpuMeHeHrEe IPU3HAKOB U CBOMCTB PACIIONIOXKEHUS MPSIMBIX U IJIOCKOCTEH IIpH
[pEIIeHNH 3a/1ay.

M300pakeHne Ha PUCYHKax U KOHCTPYHPOBaHHE HA MOJENAX NEPHEHINKYIISIPOB
1 HAKJIOHHBIX K IUIOCKOCTH, IIPSIMBIX, ITAPAUIEIBHBIX TUIOCKOCTEH, YIJIOB MEXY|
MPSIMOM U IJIOCKOCTBHIO M 000CHOBAaHHUE MTOCTPOCHUSI.

Pemenne 3agad Ha BBIYHCICHHE TE€OMETPUYECKHMX BeNWYHMH. ONHCBIBaHHE
pacCTOSIHUS OT TOYKHM JO0 IUIOCKOCTH, OT IPSIMOM JI0 IUIOCKOCTH, MEXIY
[JIOCKOCTSIMHM, MEX]Yy CKPEIIMBAIOLIUMUCS HPSAMBIMH, MEXIY IIPOU3BOJBHBIMHY
(urypamu B IpoCTPaHCTBE.

DopMyIHpOBaHWE W JOKAa3bIBAHWE OCHOBHBIX TEOPEM O DPACCTOSHHUAX (TeopeM
CyIIIECTBOBAaHMUSI, CBOWCTBA).

M300pakeHne Ha uepTeXkaxX M MOJENSX PAacCTOSHHUS M OOOCHOBAaHHE CBOMX
cyxxneHnid. OrmpeneneHre W BBIYMCIEHUE pPAcCTOSIHUA B IPOCTPAHCTBE.
[Ipumenenne GopMys ¥ TEOPEM IIAHUMETPHUH JUIS PEIISHUs 3a/1a4.
O3HaKOMJIEHHE C TOHATHEM NapajlIeIbHOTO MPOSKTHPOBAHNS U €TO CBONHCTBAMH.
[lpumenenne Teopun [Uii OOOCHOBAaHUS TOCTPOCHMH UM BBIYHMCIICHUI.
ApPryMEHTHPOBaHHE CBOMX CYXIEHHM O  B3aUMHOM  PAaCIOJIOKEHHUH
[IPOCTPAHCTBEHHBIX QUTYD

MHOrorpaHHMKH

Onrcanye 1 XapaKTePUCTHKA Pa3TUIHBIX BUI0OB MHOTOTPaHHUKOB, TICPESUHCIICHIIE
UX 3JIEMEHTOB U CBOMCTB.
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M300paxeHre MHOTOTPAHHUKOB U BBITTOJIHEHUE TIOCTPOCHUS HAa W300PAKEHUAX U
MOJIETISIX MHOTOTPAaHHUKOB.

Brluucienne JNHUHEWHBIX 3JEMEHTOB MW YIJIOB B MIPOCTPAHCTBEHHBIX|
KOH(UTYpauax, apryMEeHTHPOBAHUE CBOUX CYKICHHM.

XapakTepucThuka W  W300pakeHWe  CeYeHHWs, BBIYUCICHHE  IUIOMAIeit
[TOBEPXHOCTEH.

[locTpoenne mpocTeHmMX cedeHWi KyOa, Mpu3Mbl, nmupamunsl. [Ipumenenue
(haKkTOB ¥ CBEICHHUH M3 TUTAHUMETPHUH.

O3HaKOMJIGHWE C BHUAAMH CHUMMETPUH B MPOCTpaHCTBE, (OPMYIMPOBaHHUE
ONpeAeNeHn W CBOWCTB. XapaKTepUCTHKAa CHMMETPUM TeNl BpaLICHUS U
MHOTOTPAaHHHUKOB.

IIpruMeHeHre CBOMCTB CHMMETPUH IIPU PEIICHUH 3a]1a4.

Vcnonb3oBaHue MpuOOPETEHHBIX 3HAHWK JISi UCCIIENOBAHUS M MOJACIMPOBAHUS
HECJIOKHBIX 33]1ad.

M300paxxeHne OCHOBHBIX MHOTOTPAaHHHKOB U  BBHIIOJHEHHWE PHCYHKOBIIO
YCIIOBUSIM 3a/1a4

Tesia M HOBEPXHOCTH
BpaLLeHHsI

O3HaKOMJIGHHE C BUJAaMU TeJl BpallleHUsl, (GOpMYIHPOBAaHHE WX ONpPENEICHUN 1
CBOMCTB.

DopMyTHpOBaHHE TEOPEeM O CEYeHWH Iapa IUIOCKOCTBI0 M IIIOCKOCTH,
KacaTelnbHOH K chepe.

XapakTepUCTHKA M U300paKCHUE TeJl BPAIICHHS, UX Pa3BEPTKH, CCUCHUSI.
PemieHue 3a1ay Ha MOCTPOECHUE CEUEHUH, BBIYMCICHUE JUIHH, PACCTOSIHUM, YTIIOB,
rtontazeit. [TpoBegenue qoka3aTeabHbIX PACCYKACHUUIIPH PEIICHUH 3a/1a4.
[IpuMeHeHrEe CBOMCTB CHMMETPUM IIPU PEIICHMM 3a]ad Ha Tela BpalCHUS,
KOMOHWHAIIHIO TE.

M300paxxeHre OCHOBHBIX KPYTJBIX TEN ¥ BHIIOJHEHHWE PHCYHKA II0YCIOBUIO
3ajauun

N3mepeHusi B reoMeTpuu

O3HaKOMIIEHHE C MTOHATHSAMH TUIOIIAIN 1 00beMa, aKCHOMaMHH CBOMCTBAMHU.
Perrenue 3agad Ha BBIYMCICHHE TUIOMIAJE TUIOCKUX (UTYp C TMpUMEHEHHEM
COOTBETCTBYIOIINX (GopMyn M (akTOB W3 IUTaHUMETpuu.M3ydeHue teopem o
BBIYUCIICHUH 0OOBbEMOB ITPOCTPAHCTBEHHBIX TEJ,PELLICHUE 3a/1a4 Ha
npuMeHeHne GopMyn BeIMUCIIeHHsI 00beMOoB. V3yueHre hopMyt sl BBIYHCIICHHSI
[Iomaied MOBEPXHOCTEN MHOTOIPaHHUKOB M TeJs BpamleHHd. O3HAKOMIIEHHE C
METOZOM BBIYMCIICHHS TUIOIAAN IOBEPXHOCTH CEPHI.

PewieHue 3a/1a4 Ha BBIYKMCIEHUE TUIONIA/IEH TOBEPXHOCTH POCTPAHCTBEHHBIX TEJ]

KOOplII/lHaTbI H BEKTOPbI

O3HaKOMIIEHHE C TIOHATHEM BeKTopa. M3ydeHne nekapToBOi CUCTEMBI KOOPAMHAT
B IIPOCTPAHCTBE, ITOCTPOEHUE 10 33JJaHHBIM KOOPAMHATAM TOYEK U IUIOCKOCTEH,
HAaXO0XIEHUE KOOPINHAT TOYEK.
HaxoxneHne ypaBHEHMH OKPY)KHOCTH, c(epbl, IUIOCKOCTH. Bpruucienue
[PACCTOSTHUI MEX]1y TOUKAMHU.
M3yueHne CBOMCTB BEKTOPHBIX BEJIWYMH, IPaBUJ Pa3JIOKECHHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, IPABUI HAXOXACHUSA KOOPAUHAT BEKTOPA B
[IPOCTPAHCTBE, IpaBUJ JECHCTBUA C BEKTOPAaMHM, 3aJaHHBIMU KOOPJIHWHATaAMHU.
[IpuMeHeHre TeOpUM IIPU PELICHUH 3a]1a4 Ha IEUCTBUS ¢ BEKTOpaMu. M3yueHue
CKaJSIPHOTO MPOMU3BEJECHUS BEKTOPOB, BEKTOPHOTO YpPAaBHEHHUS IMPSIMOH H
M10ckocTH. [IpuMeHenne Teopuu npy perieHny 3a1a4 Ha JeMCTBHA ¢ BEKTOpaMH,
KOOPAHMHATHBIN METOA, IPUMEHEHUE BEKTOPOB JIJIS1 BBIYMCIIEHUS BEJINYUH YIJIOB U
pacCTOSHUI.
O3HaKOMJIEHHE C JIOKa3aTeJIbCTBAMU TEOPEM CTEPEOMETPHUM O B3aUMHOM
ACIIOJIOKEHUH MPSMBIX U IIIOCKOCTEH € UCIIOJb30BAHUEM BEKTOPOB
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