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[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma  0o0meoOpazoBaTenbHOM  yd4eOHOM  AMCHMIUIMHBL — «MaTemaThKa»
NpeJHa3HayeHa JJIs M3Y4YEeHHUs MaTeMAaTHKH B MPO(eCcCHOHAIBHBIX 00pa30BaTEIbHbBIX
opranm3anusx CIIO, peanmusyromux 00pa3oBaTENbHYIO MPOTpaMMy CPEIHEro OOIIEro
oOpa3oBaHMs B Mpejesiax OCBOCHHUS OCHOBHOW MpodeccruoHalbHOM 00pa3oBaTeNbHOM
nporpammel  CIIO (OIT CIIO) wa ©6a3e oOcHOBHOro oOIIEro oOpa3oBaHUS MPH
MOJITOTOBKE KBATU(UIIMPOBAHHBIX pAa0OYMX, CIYKalIUX U CIEHUATUCTOB CPEIHETO
3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit DI'OC cpennero oOiero
oOpa3oBaHUsl, NPEABIBIIEMbIX K CTPYKTYpE, COACPNKAHUIO U PE3yJibTaTaM OCBOCHHUS
yuyeOHOH nucuuIuiMHbl «Martematuka», B COOTBETCTBUM C PekoMeHganusiMu 110
OpraHM3aliy MOJY4YeHHUs] CpeaHero oOmiero oOpa3oBaHMsl B IIpeleiax OCBOCHHUS
o0Opa30BaTeNbHBIX IPOrpaMM CpeJHEro mnpodeccHoHaIbHOro oOpa3oBaHUs Ha 0Oaze
OCHOBHOro  o0miero oOpa3oBaHusi C  ydeToM TpeOoBaHuM  (eaepaibHbIX
roCy/IapCTBEHHBIX OO0pa30BATENbHBIX CTAHJAPTOB W IOJyyaeMol mnpodeccuu WUiH
CHELMAILHOCTU CpeHero npogeccuoHaIbHOro odpazoBaHus (mucbMo JlemaprameHra
rocyJapCTBEHHOW TIOJUTUKH B cdepe MNoAroroBku padouumx kagpos u IO
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue nporpaMMbl «MaTeMaTHKa) HAMpaBJI€HO HA JOCTHIKEHHUE CIIETYHOIINX
neJiei:

* obecnieueHre chOPMHUPOBAHHOCTH MPEACTABICHUN O COMAIBHBIX, KYJIbTYPHBIX M
HUCTOPUYECKHUX (PaKTOPaX CTAHOBJICHHS MAaTEMATHKH;

* obecrieueHre  C(OOPMHUPOBAHHOCTH  JIOTUYECKOTO,  aJITOPUTMHUYECKOTO U
MaTEMaTHYCCKOTO MBIIILICHUS;

* oOecrieueHre CHOPMUPOBAHHOCTH YMEHHUH MPUMEHSTH MOJyYCHHBIC 3HAHUS IPU
PEIICHUH Pa3JIMYHbIX 33]1a4;

* oOecreueHre chOPMUPOBAHHOCTHU MIPEACTABICHH O MaTeMAaTHKE KaK 4acTh OOIIe-
YEJIOBEYECKOW  KYJIBTYPbI, YHHBEPCAIbHOM f3bIKE HAyKH, IO3BOJISIOIIEM
OIKCHIBATh M U3y4aTh peabHbBIC MPOIICCCHI U SIBICHHUS.

B mporpammy BKIIOYEHO COJiEp)KaHUE, HANpPaBICHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUN, HEOOX0aUMBIX s kKadecTBeHHOTro ocBoenus OIl CIIO nHa
0a3ze OCHOBHOIr0 0O0IIero o0pa3oBaHus ¢ MOJYUYCHUEM CPEIHEro OOIIero 0opa3oBaHMs;
MPOTrpamMMBbl  TIOJITOTOBKH KBaJTU(UIIMPOBAHHBIX pabOUYNX, CIYXKAIIUX; MPOrPaMMBbI
MOJAroTOBKH crieruanuctoB cpeanero 3seHa (IITIKPC, ITTICC3).

[Iporpamma yueOHOM AUCTUIUIMHBI «MaTemMaTHKa» SBISIETCS OCHOBOM /I pa3padboT-
KM paboyux TMporpaMM, B KOTOPbIX MpoQeccCHOHANbHbIE 00pa3oBaTeIbHbIC
OpraHW3alliM, peaju3yromue o0pa3oBaTeIbHYI0 MPOTPAMMY CPEIHEro  OOIIeTo
obpazoBanus B npenenax ocBoeHus: OI1 CI1O na 6a3e ocHOBHOTO 00111€T0 00pa30BaHUs,
YTOUHSIOT COJIEp)KaHWe YYeOHOro Mmarepuaina, TOCIeAOBATeIbHOCTh €ro H3y4YeHUs,
pacmpeneneHrne y4eOHbIX 4aCOB, TEMATHUKY pedepaToB, BUIBI CAMOCTOSTEIBLHBIX padoT,



yudThIBas crenuuKy MporpaMM TOJATOTOBKM KBaJU(PHUIMPOBAHHBIX paboOuuX,
CIy’)KalllUX U CIELUUAIMCTOB CpPEJHEro 3BEHa, OcBaMBaeMoil mpodeccuu Win
CTELUATbHOCTH.

[Tporpamma MOXKET UCTIOJIb30BATHCS APYTUMH npodeccuoHATbHBIMU
00pa30BaTEeIbHBIMUA OPTaHU3ALUSAMH, PEATU3YIOMKUMU 00Pa30BaTEIbHYIO MPOTPAMMY
cpenHero oduiero oOpa3oBaHus B npezaenax ocBoeHus ocHoBHOM OII CIIO na 0aze
ocHoBHOro 0611ero oopazoBanus (I[IIIKPC, I[TITICC3).

1.IIACIIOPT PABOYE ITPOI'PAMMABI

1.1. Obnacme npumenenus paboyeii npozpammel: peanuzalus OCHOBHOU
npodeccuonanbHoi 06pazoBaTenbHO mporpammbl CIIO Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHUsI C OJHOBPEMEHHBIM IOJIYYEHHEM CpEIHEro oOIIero oOpa3oBaHUS U B
coorBerctBUM ¢ PI'OC CIIO mo cnemmansHocTH CIIO 19.02.10 TexHonorus
MPOIYKIIUU OOIIECTBEHHOTO MUTAHMUS.

PabGouast mnporpamMma y4yeOHOW JUCHUIUIUHBI «MareMaTtukay SBISIETCS 4YacThbiO
porpaMMbl  TIOATOTOBKM crienuanuctoB cpeanero 3BeHa (IINICC3) no panHOM
CHenuaibHOCTH U pa3paboraHa Ha ocHoBe TpeOoBanuti PI'OC cpemnero oOIero
oOpa3oBaHUsl, TPEIBIBIAEMBIX K CTPYKTYPE, COACPKAHUIO U pe3yibTaTaM OCBOCHHUS
yueOHOM nucuuIinHbl «MaTeMatuka», M B COOTBETCTBUU C PexomeHpanusiMu 10
OpraHM3ali TOJY4YeHHUs CcpeaHero ooOmero oOpa3oBaHHs B TMpeaenax OCBOCHHS
o0pa3oBaTeIbHBIX MPOTPaMM cpeaHero mnpodeccuoHaabHOro oOpa3oBaHus Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHus C y4eTOM TpeOoBaHUM (penepalibHbIX TOCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB U MOJTydaeMol MPOGECCHH WIH CHEIHATbHOCTH CPEIHETO
npodeccuoHaIbHOTO 00pa3zoBaHus (MUchbMO JlemapTaMeHTa TocyJapCTBEHHOW MOJUTHUKHU
B cepe moaroroBku padouux kagapos u 1O Munobpuayku Poccun ot 17.03.2015 Neo
06-259).

Pa3paboTana Ha OCHOBE MpPUMEpPHOHN MpOrpaMMbl 0011€00pa3oBaTEIbHON YUEOHOU
TUCIUIUINHBL «Maremarnka: anredpa M Hadajga MaTeMaTHYeCKOro aHajin3a; T€OMETPHUs»
st podheCCHOHANBHBIX 00pa30BaTeNbHBIX OpraHu3anuii aBTopa bammMakoBa M.U.,
onoopennoit ®I'AY «OUPO» Mwunobpuayku Poccuu, 2015, ¢ yuyeToM TEXHUYECKOTO
po ISt MOTy4aeMoTo PoecCHoHaTLHOTO 00pa30BaHMUS.

1.2 MecTo y4eOHO# JMCHUIIMHBI B Y4e0HOM IIaHe

VYuebnas mucuumuinHa «MaremaTuka» BXOJAUT B COCTaB 00IIe00pa30oBaTEIbHBIX
y4eOHBbIX JUCHUIUIMH, (OopMUpPYEeMbIX U3 00s3aTeNbHbIX MpeaMeTHbiX obnacteit GI'OC
cpenHero obmiero oOpa3zoBaHus, s crneruanbHocteid CIIO  ecTecTBEHHOHAy4YHOIO
npoQus.

1.3 Pe3yabTaThl 0CBOCHUS Y4eOHOM IMCHMIIINHBI

B pesynbraTe ocBoeHUS Y4eOHOM NUCHUIUIMHBI 00YYaIOUIHIICs TOJKEH YMeTh!
o BEINONMHATE  TOXKIECTBEHHBIE MPEOOpa3OBaHUs  BBIPAKEHUH, COJEPIKALIUX
CTETIEHHbIE, TIOKa3aTelbHble, JorapuMuyeckue U TPUTOHOMETPUUYECKUE
BBIPA)KECHHSL.



o Ctpouth Tpaduku CTENMEHHOH, TOKA3aTEeNbHOM, JIOTapU(PMUYECKON U
TPUTOHOMETPUUYECKUX (PYHKITHIA.
o Pemmate mpocreiimnie ypaBHEHHS W HEPaBEHCTBA, COJEpIKaIMe CTEICHHBIC,
NoKa3aTeNbHbIE, Torapu(pMIUIECKUe U TPUTOHOMETPUIECKIE (PYHKITHH.
« 300paxath reoMeTprueckrue GUTyphl Ha YePTEKE U MPOU3BOIUTH MPOCTECUIITHE
MOCTPOCHUS Ha TIOCKOCTH.
e BeImonHATe omepanuu Hajg BEKTOpaMHU M TOJB30BATHCS CBOMCTBAMH ITHX
omnepanui.
B pesynbpTaTe ocBoeHUSs y4eOHON AUCITUIUTMHBI O0YJArOIITHIICS JOHKCH 3HAThD!
« CBOICTBa apu(METHIECKOTO KOPHS HaTypalbHON CTETICHU;
o CBOICTBA CTEMEHU C pallMOHATIBHBIM MTOKa3aTeNIEM;
« CBOMCTBA JIOTapu(PMOB U OCHOBHOE JIOTapU(PMUIECKOE TOXKIECTBO;
¢ OCHOBHBIC TPUTOHOMETPHUECKHUE (POPMYITHL;
o TAOJIMITY TTPOU3BOIHBIX DJIEMEHTAPHBIX (DYHKIIMIA,
¢ AKCIOMBI CTEPEOMETPUM, OCHOBHBIC TOHATHS W YMETh MPUMEHSATh UX MpH
pelIeHnH 3a7a4
Ilenvro wsyuenus auciuIUIMHBL «Maremarukay sBiseTcss (QopMupoBaHUE Y
CTYJIGHTOB OOIMX W MNPOPECCHOHAIBHBIX KOMIIETEHIIUHA, HEOOXOAUMBIX ISt
kadecTBeHHOro ocBoeHuss OIl CIIO na 0a3e OCHOBHOro o0OIIero oOpa3oBaHUS C
MOJIydeHUEM  CpelHero o0miero oOpa3oBaHUs — NOPOrpaMMbl  MOATOTOBKHU
KBATH(HUITUPOBAHHBIX PA00YMX, CIy)KalIUX, MPOTPaMMBI MOATOTOBKH CITEIIHATUCTOB
cpeanero 3Bena (IITIKPC, [IIICC3), HeoOXoAMMBIX [JIsi  OCYIECTBICHUS
npo(hecCHOHABHON JAESITeNbHOCTH OyAyIIeTo CHEIUAINCTa Ha OCHOBE OBJIAJCHUS
comepkaHueM JUCHUIUIMHBL. OOmuye eI W3yYeHHsT MaTeMaTHK{A TPaJIUIHOHHO
pean3yIoTCs B YEThIPEX HAIPaBJICHUAX — OOIIee MpecTaBiIeHne 00 UAesIX U METOAax
MaTeMaTHUKH, MHTCINIEKTYaIbHOE Pa3BUTHE, OBJIAJICHHE HEOOXOIUMBIMU KOHKPETHBIMU
3HAHUSIMU U YMEHHSIMH, BOCIIUTATEIILHOE BO3/ICHCTBHE.
3aoauu no obecneweHuro 00CMUNCEHUS UeL:
e (opmupoBaHHUEe TPEACTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX U UCTOPUYECKHUX
(hakTOpax CTAaHOBJICHUS MAaTEMATHKHU;
e pa3BHTHE JIOTUYECCKOTO, AITOPUTMHUYECKOTO U MaTEMaTHYECKOTO MBITIUICHHUS,
® OBJIaJIeHHEe MAaTEeMaTUYCCKUMH 3HAHUSAMH M YMEHUSIMH, HEOOXOJMMBIMH B
MMOBCETHEBHOM JKU3HH, ISl U3YyUEHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIMH Ha
0a30BOM YpPOBHE W JUCHUUIUIUH TPO(PECCHOHATBHOTO IUKJA, I TOJIYYCHUS
oOpa3oBaHMsl B 00JIaCTAX, HE TPEOYIOMIMX YIIIyOJIEHHOM MaTeMaTH4eCKOW MOATOTOBKU
Y IPUMEHEHUS TIOJIYICHHBIX 3HAHUU TIPHU PEIICHUH PA3INYHbBIX 33/1a4;
® BOCINHUTAHME CPEJICTBAMH MATEMATHKW KYyJIbTYPhl JIUYHOCTH, TOHUMAHUS
3HAYMMOCTH MAaTEMaTUKH JIJI1 HAy4YHO-TEXHHYECKOTO TIporpecca, OTHOIICHUS K
MaTeMaTHKE KaK K 9acTH OOIICUeIOBEYCCKON KyIbTYPhl, YHUBEPCATLHOM SI3BIKE HAYKH,
MTO3BOJISIONIEM OMUCHIBATh M M3y4aTh PeabHBIC MPOIIECCHI U SBIICHU.
Ocsoenue cooepoicanus yueonou oucyuniunvl «Mamemamuxa» obecriedynBaeT
JTOCTHKECHHE CTY/ICHTAMU CIICAYIONIUX pPe3yibmamos:.
JUYHOCHIHBIX.



JI1 chopMupoOBaHHOCTH NPEACTABIEHHH O MATEMATHKE KAK YHUBEPCAILHOM S3bIKE
HAyKH, CPEJCTBE MOJEIMPOBAHUS SIBJICHUN M MPOIECCOB, 00 HIEAX U METoAax
MaTeMaTHUKH;

JI2 noHumanue 3HAYMMOCTH MAaTEMATHKU Ui HAayYHO-TEXHHYECKOIO IpOrpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIECHUSI K MaTeMaTHKE KaK K YacTH OOIeueToBEeUeCKOM
KYJIbTYpbl 4Y€pe3 3HAaKOMCTBO C HMCTOPHUEHW pa3BUTHSI MATEMATHKH, 3BOJIOLMEN
MaTeMaTHYECKUX HJICH;

JI3 pasBuTHe JIOTHYECKOTO MBINLIEHHS, [POCTPAHCTBEHHOTO BOOOPaKEHHS,
QITOPUTMUYECKON KYJIBTYPHl, KDUTUYHOCTH MBIIJICHUSI HA yPOBHE, HEOOXOAMMOM
Ut Oy mymie mpogeCCHOHAIBHON NEeATeTLHOCTH, TSI TIPOIOJDKEHUST 00pa30BaHMs U
caMmo00pa3oBaHus;

JI4 oBnagenne MareMaTHYECKUMM 3HAHUSAMH W YMEHHSIMH, HEOOXOJMMBIMH B
NOBCEHEBHOM JKNU3HM, JUIsI OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYUYHBIX JUCLUIUIMH U
JUCLMIUIMH MPO(ecCHOHATIBHOTO LHUKJIIA, /Ul MOJy4yeHus 00pa3oBaHus B 00JIACTSX,
HE TpeOyIoUMX yriay0IeHHON MaTeMaTUYECKOM MOATOTOBKY;

JI5 roToBHOCTB U cIIOCOOGHOCTH K 0OPa30BaHUIO, B TOM YUCIIE CAMOOOPa30BaHMIO, Ha
MPOTSDKEHUH  BCEM  KM3HM;, CO3HATEJIbHOE OTHOUIEHHWE K  HENpPEephIBHOMY
00pa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOW Npo(ecCHoHaIbHON U  OOIIECTBEHHOU
NEeSATENbHOCTH;

JI6 roToBHOCTH M CIIOCOGHOCTH K CAMOCTOSITENILHOM, TBOPYECKON M OTBETCTBEHHOM
NEeSATENBHOCTH;

JI7 roToBHOCT K KOJJIEKTUBHOM paboTe, COTPYIHMYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTenbHOM, OOIIIECTBEHHO TOJIE3HON, Y4€OHO-UCCIEN0BATEILCKON, TPOCKTHOM
U IPYTUX BUJAX AEATEIIBHOCTH,

JI8 orHomenne k npodeccHoHaNbHON AESTENBHOCTH KaK BO3MOXHOCTH YYacTHS B
pelIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIIMOHAIbHBIX
npo0bJieM;

MemanpeomemHuulx:

M1 ymenne caMOCTOSTENLHO ONPENEIATh LENH JEATENLHOCTH M COCTABIIATh TUIAHEI
JNEATEIbHOCTH; CAMOCTOSATEIBLHO OCYILECTBIATh, KOHTPOIUPOBATh U KOPPEKTUPOBATH
JNEATENBbHOCTh;, HCIOJb30BAaTh BCE BO3MOXHBIE PECYpChl I JOCTHXKECHUSA
MOCTABJICHHBIX IIEeJIeH W pealn3alliy IUIAHOB JIEATEILHOCTH; BBHIOMPATH YCICITHBIC
CTPATETUH B PA3JIMYHBIX CUTyaLHSIX;

M2 ymenue npoayKTUBHO OOLIATHECS M B3aUMOJIEHCTBOBATH B IIPOLIECCE COBMECTHOM
JCATSIIEHOCTH, YIUTHIBATh IMO3UIINN APYTUX YIACTHUKOB JIEATSIEHOCTH, () (HEKTHBHO
paspemiarh KOH(IUKTHI;

M3 Bnazenve HaBLIKAMM —I103HABATENILHOM, y4eOHO-MCCIEIOBATEILCKOW M
NPOEKTHOW JESITENbHOCTH, HAaBBbIKAMHU pa3pelieHusi MnpoodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEILHOMY IMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3ajad,
PUMEHEHHUIO Pa3IMYHBbIX METOJIOB IIO3HAHUS;

M4 rorosBHOCTB 141 CIIOCOOHOCTh K CaMOCTOSITCIbHOM I/IH(bOpMaHI/IOHHO-
MMO3HABATEILHOU ACATCIIbHOCTHU, BKJIIOYAasd YMCHHC OPUCHTHPOBATLCA B PA3JIMYHBIX



HCTOYHHUKAX I/IHqJOpMaI_[I/II/I, KPUTUYCCKHU OLICHUBATb " HHTCPIIPCTUPOBATH
I/IH(i)OpMaHI/II-O, IMOJIYy4acMYIO U3 PA3JIMIHBIX NCTOYHHUKOB,

M5 BJIAACHUC A3BIKOBBIMU CPCACTBAMH — YMCHHC JACHO, JIOTUYHO U TOYHO H3JIaraTb
CBOIO TOYKY 3PCHUA, UCITIOJIB30BATh aICKBATHLIC A3BIKOBBIC CPCACTBA,

M6 Brajnenvie HaBbIKAMH [TO3HABATEIBHON peIEKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB W OCHOBAHUW, TI'PAHULL
CBOEr0 3HAHWA W HE3HAHMS, HOBBIX II03HABATENIBHBIX 334a4 W CPEACTB HX
JNOCTHKEHUS,

M7 neneycTpeMICHHOCTh B IIOMCKAX W IPUHITHU PEIICHHMA, COOOPa3HTEILHOCTh U
UHTYULIMS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEJCTABICHHUM;  CIIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHHIO MHPA;

npeomemHulx:

I11 chopmupoBaHHOCTE TIpeNCTABIECHMH O MaTeMaTUKe KakK YacTH MHPOBOM
KyJIbTYphl M O MECTE€ MAaTE€MaTHKH B COBPEMEHHOW IMBWJIM3AIMH, O CIOCOo0ax
ONMCAHUS HA MAaTEMATHUUYECKOM SI3BIKE SIBIICHUI PEAIbHOTO MUPA;

I12 C(bOpMHpOBaHHOCTB HpCIICTaBJICHI/Iﬁ O MATCMAaTHYCCKHX IIOHATHAX KaK O
BaXXHEUIINX MaTEMaTHUYCCKHX MOJCJIAX, IO3BOJLAIOHNIMX OIIMCBIBATH W HU3Yy4daTb
pasHbIC TPOOCCCbl MW SBJICHHA, IMOHMMAHHC BO3MOXHOCTH aAKCHOMATHYCCKOI'O
IMOCTPOCHHUA MATCMATHYCCKHUX TCOpHﬁ;

I13 Brnagenne MeTomamu JI0Ka3aTENbCTB W AITOPUTMOB PELIEHHs, YMEHHE HX
OPUMEHSATH, IPOBOAUTH 10KA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

I14 sBrnagenwe cragapTHBEIMH — [OpPUEMaMH  PENIEHWsS  PalMOHAJBHBIX M
UPPALUOHAIBHBIX, TOKA3aTEIIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUHN U
HEPABEHCTB, UX CUCTEM; MCITOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM
yyclie JUId MOMCKAa NYyTH PELUICHWS W WUIIOCTPAUWU PEIICHUs YpPAaBHEHUH U
HEPABCHCTB;

I15 cdopMupoBaHHOCTH TpeNCTABIEHNH 00 OCHOBHBIX MOHATHAX MATEMAaTHYECKOTO
aHaJu3a U UX CBOMCTBAX, BJIAJEHUE YMEHUEM XAPaKTEPU30BATh

I16 nosenenue QyuKImii, NCIOIL30BAHKUE TIOTYYEHHBIX 3HAHUM 11 OIIMCAHUS U
aHaJM3a peAIbHBIX 3aBUCUMOCTEN;

I17 Bnanerre OCHOBHBIMU MOHATHAMHE O TUTOCKUX M MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTD YMEHHUSI
pacrno3HaBaTh Ha YepTekKax, MOJEINIAX U B pEaIbHOM MHUpPE TeOMeTpUUecKue (GUrypsl;
MPUMEHEHNE U3YUYEHHBIX CBOMCTB reOMeTpUiecKuX (GUryp u popmys sl perieHus
reOMETPUYECKHX 3aa4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;

II8 chopmupoBanHOCTE IpENCTABICHMI O POIECCAX U SBICHHUIX, HUMEFOLIUX
BEPOSTHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peaJlbHOM MUDE,
00 OCHOBHBIX MOHATHUSAX 3JIEMEHTAPHOU TEOPUH BEPOSATHOCTEH; YMEHUIN HAXOAUTH U
OLICHMBATh BEPOSATHOCTH HACTYIIJICHUS] COOBITUHN B IPOCTEUIINX MPAKTUYECKUX
CUTYyalUsAX U OCHOBHBIE XapAKTEPUCTUKU CIIyYalHbIX BEJIUYUH;

I19 BJIAICHNEC HAaBbIKaMU HCIIOJIb30BAHHA I'OTOBBIX KOMIIBIOTCPHBIX IIPOI'paMM IIpU
PCUICHUHN 3aaa4.



2 COJAEPXKAHUE YUYEBHOM JUCHOUIIJIAHBI <MATEMATHKA»

BBenenue

MareMatika B HayKe, TEXHUKE, SKOHOMHUKE, MH(DPOPMAIMOHHBIX TEXHOJOTHUSIX HU
npakTudeckon AestenbHocTU. Llenu W 3amaun M3yyeHUs MaTeMaTHKW MPU OCBOCHHUU
npodeccuit CI1O u cnenmansuocteit CIIO.

AJITEBPA

Pazsumue nousmus o uucine

Ilensie w panuwoHanbHble uwmcia. JlelicTBurenvHbie umcna. [lpubnudicenmvie
eviuucnenus. Komnnexcuole uucna.
Kopnu, cmenenu u nozapugmoi

Kopuu u crenenu. KopHu HaTypanbHON CTENIEHU U3 YMCIA U UX CBoMcTBa. CreneHu
C paluoOHaJIbHBIMU IIOKA3aTeNsIMM, HX CBoOWCTBAa. CTENEHW C JEHCTBUTEIbHBIMU
nokazatenamu. Ceoticmea cmenenu ¢ OeticmeumeibHblM HoKazamesem.

Jlorapudpm. Jlorapupm umciaa. OcHOBHOE JiorapuMUUYECKOE TOXKIECTBO.
JlecsiTuunble W HaTypajbHble jorapudmbl. [lpaBuna neiictBuii ¢ jorapudmamu.
Ilepexoa Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajqredpandeckux BoipaxkeHuii. [[peoOpazoBanue parmoHaabHBIX,
HppalMoOHAIbHBIX CTEIIEHHBIX, IOKA3aTEIIbHBIX U JOTapU(PMUUIECKUX BHIPAKEHUM.

OCHOBbBI TPUTTOHOMETPUU

OCHOBHBIE TOHSTHS
Pagnannass mepa yria. BpamarensHoe nBuxkeHue. CUHYC, KOCHHYC, TAaHT€HC H
KOTAHI'€HC YHKCIIa.

OcHOBHBIC TPUTOHOMCTPHUUYCCKHC TOXKICCTBA

®opmynsl npusenenus. Gopmyiiel crnoxenus. Popmyisl yaBoeHUss Popmynvlt noao-
BUHHO20 Y2Ia.

[IpeoOpazoBanust NPOCTEHIIMX TPUTOHOMETPUUECKHUX BBIPAKEHUM

[IpeoOpazoBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKIMA B TPOU3BEACHUE U
MPOU3BEJCHUS B CYMMY. Boipasicenue mpueoHoMempuieckux QyHKyuil uepe3 maueenc
NOJIOBUHHO20 ap2yMeHma.

TpuronoMerpuueckue ypaBHEHUs1 U HEPABEHCTBA
[Ipocreimmue TPUTOHOMETPUYECKUE YpaBHEHUS. IIpocmeuuiue

MPU2OHOMeMmpUu4ecKue HepageHcmada.
OOpaTHbie TPUTOHOMETpUYECKUE PYHKITUN. APKCUHYC, aPKKOCHUHYC, pKTAHTEHC.

®YHKIHN, UX CBOMCTBA U TPAGUKU



Oyukuuu. OO61acTh ONpeneNeHUs] U MHOXKECTBO 3HAUeHM; rpaduk QyHKIMH,
noctpoeHue rpadukoB QyHKIUH, 3aJaHHBIX PA3IMYHBIMUA CIIOCOOAMH.

CpoiictBa ¢yHKIIMH. MOHOTOHHOCTh, YETHOCTh, HEUYETHOCTh, OTPAHUYCHHOCTD,
NepUOANYHOCTD. [IpoMeXyTKH Bo3pacTaHus W yOBIBaHUS, HAaOOJbIIEEe W HAUMEHBIIICE
3HAYeHMWS, TOYKH OKcTpemMyma. ['paduueckas  uHTepnperamms.  [Ipumeps
(GYHKIIMOHATBHBIX ~ 3aBHCHMOCTEH B pEalbHBIX  TpoOIeccax W SBIICHUSX.
Apudmernueckue omnepanuu Haa (QyHkuusMU. CrnoxHas (GyHKUIUS (KOMIIO3UIUSA).
Ilonsamue o nenpepvisHocmu OyHKyuU.

OOparnpie (yukmuu. Obracmv onpedeieHus u 001ACMb 3HAYEHUL 0OPAMHOU
@yuxyuu. I pagux oopamuou hynkyuu.

Crenennble, moKa3aTelbHbIe, JorapupmMuueckue u
TpUroHomeTpuueckue GpyHkuuu. O0paTHbie
TPUTOHOMETpUYECKUE QYHKITUH

Omnpenenenus QyHKIMM, UX CBONCTBA U TpadUKH.

[IpeoOpazoBanusi rpadukoB. [lapanienbHblii MEpPEeHOC, CUMMETPUS OTHOCHUTEIHHO
OCEll KOOpJIMHAT WU CHUMMETPHUS OTHOCHUTEIIBHO Hayaja KOOpJAWHAT, CHUMMETPUS
OTHOCHUTENBHO MPSIMOMl Y = X, pacTsKEHUE U CKATHUE BAOJb OCEH KOOPAUHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IHocaexoBaTe1bHOCTH. Crioco6sl 3a7aHuUs u CBOWCTBa YHUCIIOBBIX
nocneaoBarenabHocTell. [lonamue o npedene nocrnedosamenvrocmu. Cywecmeosanue
npedeia  MOHOMOHHOU  O2paHuyeHHou  nocaedosamenbHocmuy. CyMMHpPOBaHUE
nocJyenoBaTeabHOCTe. beckoHeuHo yObIBarolas reoMeTpuyeckass Mporpeccus U ee
cymMa.

IpousBoanasi. IlonaTtne o mPOM3BOAHOW (PYHKIMHU, €€ TEOMETPUUYECKUU U
¢u3nyeckuil cMbIci. YpaBHEHHE KacaTelnbHOM K rpaduky ¢yHkuuu. [IpomsBoaHble
CyMMBI, Pa3HOCTH, NPOU3BEIACHHUS, YacTHbIE. [[pON3BOHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢bynkumii. [lpumeneHne TPOUZBOAHONW K HCCICAOBAHHIO (DYHKIIMHA W TMOCTPOCHUIO
rpadukoB. [Ipouzeoonvie 0bpamuol hyrKyuu u KOMno3uyuu QyHKYuu.

[Iprmepsl UCTIONB30BaHUS NMPOU3BOJIHON ISl HAXOXKACHUS HAWIYUIIETO PELICHUS B
MPUKIAAHBIX 3a7avyax. Bropas mpow3BogHas, €€ TEOMETPUYECKUM W (U3HYECKUI
cmbica. HaxoxaeHne ckopocTu A mpoliecca, 3aJaHHOro (opMysioi U rpagukom.

IlepBooOpa3nass u wuHTerpajd. IIpuMeHeHHE OMNpeNeNeHHOr0 WHTerpana AJis
HaXOXJEHUs TUIOMAAN KpuBOoJWHEHHON Tpamnenuu. @opmyna Herotrona—IJleitbnuia.
[Tpumepbl puMeHEHUsT UHTETpaia B (PU3UKE U TEOMETPUH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUssT M CHCTeMbl YypaBHeHMH. PanuvoHanbHble, HPPALMOHAIIBHBIC,
MTOKA3aTEJIbHbIE U TPUTOHOMETPUUECKNE YPABHEHUS U CUCTEMBI.

PaBHOCHMIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE MpUEeMbl UX pelieHus: (pas3nokeHUe Ha MHOXKUTENHU, BBEJIEHHE HOBBIX
HEU3BECTHBIX, MOJCTAHOBKA, IpauuecKuil METON).

Hepagencrsa. Panunonanshble, VppaldOHAJIbHEIE, [I0Ka3aTeIbHbIE u
mpuzonomempuyeckue HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLICHHUS.



HUcnonb3oBanue cBOMCTB U rpagukoB (PYHKUMH NPH pelIeHUM YPaBHEHUH M
HepaBeHCTB. Metoq uHTepBasioB. M300pakeHME Ha KOOPJIMHATHOW IUIOCKOCTH
MHO>KECTBA PEILICHNUI YPAaBHEHUI U HEPABEHCTB C JIBYMs IEPEMEHHBIMU U UX CUCTEM.

Ilpuxnaonwie 3a0auu

[IpuMeHeHrne MaTeMaTHYeCKUX METOJIOB JUIsl PEIICHUs COJIep)KaTelIbHBIX 3a/ay U3
pa3NUYHBIX 00JaCTEN HAYKU U MPAKTUKH.

WNurepnperanus pe3yiabTaTa, y4eT pealibHbIX OTpaHUYEHUH.

KOMBEUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOITHOCTEN
DneMeHTbl KOMOWHATOPUKU

OcCHOBHBIE TOHATUS KOMOHMHATOPUKHU. 3aJaud Ha IMOACYET YHCIa pPa3MEIICHUH,
MEPECTAaHOBOK, coueTaHui. Pemenue 3agau Ha nepebop BapuanToB. PopMyiia OMHOMA
Herorona. CoiicTBa OMHOMUHAIBHBIX K03 uunentoB. TpeyronsHuk [lackamns.

DJIEMEHTBI TEOPUU BEPOATHOCTEU

Co0bITHE, BEPOSATHOCTH COOBITHS, CIOKEHUE U YMHOKEHHUE BeposiTHOCTeH. [lonamue
0 Hezasucumocmu cobvimui. Jluckpemuas —cayuyauHas —6elUYUHd, 3AKOH ~ee
pacnpedenenus. Yucnosvle xapakmepucmuku OUCKDEMHOU CAVYAUHOU BeTUYUHBL.
llonsimue o 3akone bonbuwiux yuces.

DJI€MEHTBHI MaTEMaTHUYECKOM CTaTUCTUKHU

[IpencraBnenne MaHHBIX (TaONHIBI, TUATPAMMBI, TpaUKH), ceHepanvbHas COBOKYN-
HOCMmb, 8blO0PKA, cpednee apugmemuyeckoe, meouarna. [lonsmue o 3adauax mamema-
MUYeCKoUu CMamucmuKu.

Pewenue npakmuueckux 3a0au ¢ npumeHenuem 6epoImHOCMHbIX MEMOO08.

I'EOMETPUA

prlele U njijockocmu 6 npocmpaHcmee

B3aumMHoOe pacnonokeHue IByX ONpsIMbIX B IpocTpaHcTBe. [lapamnensHOCTh IpsMoin
n 1iockoctu. IlapaienbHOCTh TWIOCKOCTEW. [lepneHauKynsIpHOCTh MNpPSIMOM U
IJIOCKOCTU. llepneHauKkynsip W HakjIOHHAs. YTrod MEXAYy NpsSMOW M IUIOCKOCTBIO.
JIByrpaHHblii yrojl. YTojll MEeXAy IUIOCKOCTAMU. [lepneHauKkyasspHOCTH IBYX
IJIOCKOCTEH.

I'eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA:  NapaJUIeNIbHBIA  MEPEHOC,
CUMMETPHS OTHOCUTENIBHO IUIOCKOCTH.

[TapannenbHOE  NPOEKTUPOBAHUE. Inowaow OpPMO2OHANILHOU — NPOEKYUU.
N300pakeHre npoCcTpaHCTBEHHBIX QUTYP.

MHororpaHHuKH

Bepmunsl, pebpa, rpaHu MHOrorpaHHuka. Pazeepmra. Muozoepannvie yenvl. Boiny-
Kavle Mmuocoepannuxu. Teopema Diinepa.

IIpusma. IIpsamas u naknonnaa npusma. [lpaBunbsHas npusma. [apannenenunesn.

Ky®.



[Tupamupa. [IpaBunpHas nupamuga. Y ceueHHas nupamuaa. Terpasap.

CummeTtpuu B KyOe, B mapajuiesienurneie, B mpusme u nupamuae. CedeHus

Ky0a, MPU3MbI U TUPaAMUJIBI.

[IpeacraBienue o NMpaBUIBLHBIX MHOTOTpAaHHUKAX (TeTpaszape, Kyde, okTajape, 1oje-
KadIpe 1 UKOCAdIPE).

Tenan IMOBCPXHOCTH BpalllCHUA

Hunuuap u koHyc. Y ceueHHbll KoHyc. OCHOBaHUE, BHICOTA, OOKOBasi TOBEPXHOCTH, 00-
pazyromas, pazseptka. OceBble CEYEHUS U CEUEHHUs], MapasuieNbHble ocHOBaHu0. llap n
cdepa, ux ceuenus. KacaremapHas miockocTs k cepe.

N3mepenns B reoMeTpun

O6meM u ero uzmepenue. MurerpaibHas hpopmyna oobema.

dopMynbel 00beMa Kyba, MPSIMOYTOIBHOTO TMapaUieeHuIeaa, MPU3MbI, MIJIAHIPA.
®opMyibl 00beMa MUpaMubl U Konyca. Gopmysibl MII0MIAN TOBEPXHOCTEN IMIIMH]Ipa
1 kKoHnyca. opmyisl 00beMa 1apa u mionaau cepsl.

[TogoGue Ten. OTHOIICHUS TUIONIAIeH MOBEPXHOCTENH U 00bEMOB MOJOOHBIX TEN.

KOOpI[I/IHaTbI 1 BCKTOPLI

[IpsimoyronbHast (gekapToBa) cHCTEMa KOOpAMHAT B mpocTpaHcTBe. Popmyna
pPacCTOSIHUS MEXy IByMSI TOUKaMU. Y paBHEHUS cEepbl, nIOCKOCU U NPAMOU.

Bexropel. Monyns BekTopa. PaBeHCTBO BeKTOpOB. C0KEHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4ucio. Pa3yiokeHne BEKTOpa MO HANPABIEHUSAM. YTOJ MEXKIY ABYMS BEK-
topamu. [Ipoekuus Bexkropa Ha ock. Koopaunatel BekTopa. CkansipHOE MPOU3BEICHHE
BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT M BEKTOPOB IMPU PEIICHUWM MATEMAaTUYECKUX U
MIPUKJIAIHBIX 3a]1a4.

3. TEMATHUYECKOE IINTAHUPOBAHUE
C yueToM npodusisg y4eOHON AUCITUTIITUHBI

[Ipu peanuzanuu coaepkanus o01Ie00pa3z0BaTEIbHON YUEOHOM TUCITUTIIMHEI
«Maremaruka» B mnpenenax ocBoenuss OIl CIIO nHa 06a3e OCHOBHOIO 0OILEroO
oOpa3oBaHus ¢ noiayyeHueM cpeanero oodmiero odpaszosanus (IIIICC3) makcumanbHas
yueOHast Harpy3ka 00y4arouuxcsi COCTaBIISET:
* mo cnermanbHocTu CIIO ecrectBeHHOHay4yHOro mpoduins — 234 yvaca. M3 Hux
aynutopHas  (oOs3aTenbHasl) Harpy3ka oOydaroommxcs — 156 4gacos,
camocTosiITeNbHas yueOHast paboTa CTyJAeHTOB — /8 4acoB.



TEMATUYECKHWM TJIAH

[Tpodunb — ecTrecTBEHHOHAYYHBIH

TexHomorus

CrnenuaibHOCTH - 19.02.10
OOIIIECTBEHHOTO ITUTAHHUS.
KoauuecTBoO
JacoB
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npodeccuoHaIbLHO
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eCTeCTBEHHOHAY
YHBIH
AynurtopHble 3ansatus. Coaepxxanue CrneuuajbHOCTh
o0y4eHusn C1io
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Beenenue 2
PasButue nousTus o ynciue 8
Kopnu, crenenu u orapudmsr 14
[TpsiMbIe U TIIOCKOCTH B TPOCTPAHCTBE 12
KombunaTtopuka 6
KoopauHatsl U BEKTOPBI 14
OCHOBBI TPUTOHOMETPUU 20
@DyHKIMH U TpadUKH 12
MHOrorpaHHMKY ¥ KpyTJble TeJa 18
Hauana maTremMaTiaeckoro aHaimsa 18
WHTerpan u ero npuMeHeHUe 10
OJEeMEHTBI TEOPUH BEPOSITHOCTEH U 4
MaTeMaTHYeCKON CTaTUCTUKU
YpaBHEHMsI U HEPABEHCTBA 14
Hroro 156
CamocrosiTesibHas padora 78
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IK3ameHa
Bcero 234

IPOTYKIINH



4 ITEPEYEHDB ITPAKTUYECKHUX U JIABOPATOPHBIX PABOT
[Ipaktruueckue u 1abopaTOpHbIE pa0OTHI HE MPEyCMOTPEHBI

5.IMTPUMEPHBIE TEMbI PEGEPATOB (JOKJIAIOB) U UHAVUBUY AJIbHBIX
[TPOEKTOB

* HenpepsiBHbIE 1p0OH.
* [IpuMeHeHHe CIOXKHBIX MPOIEHTOB B YKOHOMUYECKUX pacyeTax.
* [lapamrenbHOe IPOCKTUPOBAHUE.
Cpennue 3HaYCHHS U MX IPUMEHEHNE B CTATUCTHUKE.
*  BekropHoe 3a1aHue IPSMBIX U IIIOCKOCTEH B IPOCTPAHCTBE.
*  CnoxeHue rapMOHHYECKUX KOJICOaHUH.
«  I'paduueckoe perieHne ypaBHEHUN U HEPABEHCTB.
*  [IpaBuibHBIC U MOTYTIPAaBUIIEHBIE MHOTOTPAHHHKH.
*  Konueckue ceueHus 1 UX NPUMEHEHHE B TCXHHKE.
*  Tonsrue nuddepennnana u ero MPUIOKESHHUS.
*  CxeMbl IOBTOPHBIX HCIIBITaHUI bepHyu.
*  HccnenoBaHue ypaBHEHU M HEPABEHCTB C MAPAMETPOM.

6. XAPAKTEPMCTHUKA OCHOBHbLIX BIJIOB YUEBHOU JESATEJIBHOCTU
CTYIAEHTOB

Conepskanue o0yyeHus XapakTepuCTUKA OCHOBHBIX BUIOB J€ATEJIbHOCTHA CTYJEHTOB (Ha
YPOBHE y4eOHBIX TeCTBUI)
Beeneunue OsmakoMJIeHHe ¢ POJIbI0 MATEMATUKU B HAyKe, TEXHUKE,

OKOHOMUKE, HH(POPMAIIMOHHBIX TeXHOJIOIHUAX 1
IIpaKTHYeCKoi gesreabHocTr. O3HaAKOMIIEHME C [eJISIMHI
1 3a7a4aMU U3yUYeHUsI MATEMATUKN IIPU OCBOCHUN
mpodeccuit CI10 u cnenmmanbuocreir CITO

AJITEBPA
Passurue nmouarus (Beimonsenue apudMerndeckux AeHCTBUN HAT YHCIAMH,
0 4ucJie coueTas YyCTHbIE M ITUCbMeHHbIe TPHUeMHBI.

Haxoxnenne npub/IMKeHHBIX 3HAYEHUH BeJINYNH 1
TIOTPEITHOCTEHN BHIYMCIEHUN (a0COTIOTHOM 1
OTHOCHUTEJILHOMN); CPABHEHNE YNCJIOBBIX BBHIPAKEHHIIHA.
Haxo:xgerme ommmbok B IIpeo0pasoBaHUAX U
BBIYMCJIEHUAX (OTHOCHUTCS KO BCEM IIYHKTAM IIPOrPAMMEBI)

Kopuu, crenenu, OsuaxoMiIeHME C IIOHATHUEM KOPHS N-ii CTEIeHH,
norapudMbI CBOMCTBAMU PAJUKAJIOB 1 IIPABUJIAMHU CPABHEHIS
KOpHEW.

@opMyJIIpOBaHKE OIIpeNe/IeHNsA KOPHSI U CBOMCTB
KOpHel. Beruuciienue u cpaBHeHne KOpHEH, BEIIIOJTHEHNAE
NMPUKUIKY 3HAUeHNU KopHs. [IpeodpasoBanue 4ncI0BBIX
1 OyKBEHHBIX BEIPAKEHUM, COMEPKAIINX PATUKAJIEL.
BrimosiHeHne pacueTos 1mo OpMyIaM, COLEPKAIIAM
PaIMKAJIBI, OCYIIECTBJIASA HeOOXOMMEIE IIOICTAHOBKI 1
npeobpasoBauusa. OupenenaeHne paBHOCHILHOCTH




BBIpAsKEHUH ¢ paguKagamu. Perrenme nppainoHaIbHBIX
ypaBHEHUH.

OsHakoMJIeHHE ¢ IIOHSITHEM CTEIeHH C JeHCTBUTEIbHBIM
II0Ka3aTeJsIeM.

HaxoxmeHnre sHaueHUH CTeIIeHU, UCIIOJIb3YS IIPU
HEe00X0IMMOCTH MHCTPYMEHTaIbHbIE CPEeICTBA.
3amuceiBaHue KOPHS N-H CTEIIEHU B BUJIE CTEIIEHH C
IPOOHBIM ITOKAa3aTeJIeM M HAa00O0POT.

@opmyIupoBaHHUE CBOMCTB cTeneHel. Beraucienue
cTelleHed ¢ paIrMoHAJIbHBIM TOKA3aTeJIeM, BBITIOJIHEHUe
MIPUKUIKYU 3HAYEHUS CTeIIeHH, CpaBHEHMNE CTeleHel.
IIpeoOpasoBanme YHCIOBBIX M OYKBEHHBIX BBIPAKEHMIIM,
CoJiepsKallX CTeIleH!, IIPUMeHsIs cBoiicTBa. Perrenme
IIOKa3aTeJIbHBIX YPAaBHEHUH.

OsHaxoMJIeHIe C IpUMeHeHneM KOpHel U cTelleHel mpu
BBIYMCJIEHUY CPETHUX, JeJIEHUHU OTPe3Ka B «30JI0TOM
ceueHUM». PellteHre IIpUKJIIaTHBIX 3a71a4 HA CJIOKHEIE
ITPOITEHTHI

IIpeoopasosanue |BroimosmeHue mpeodpas3oBaHUM BEIPAKEHUH,
aareOpanvIecKux ImpuMeHeHre POPMYJI, CBI3AHHBIX CO CBOMCTBAMU
BBIPAKEHUH cremerei u jgorapudgmos. OmpenesieHue od1acTu
JIOITYCTUMBIX 3HAYEHUHN JIOTAPUPMUIECKOT0 BHIPAKEHI.
Perrerne Jsiorapudmudecknx ypaBHEHUN
OCHOBBI TPUTOHOMETPUU
OcHoBHBIE N3yuenne pagmaHHOTO MeTOda U3MEPEHUS YIJIOB
MOHATHUSA BpAaIlleHUsS U UX CBI3H C IPaaycHOM Mepoil. MzobpasxeHue
yIJIOB BpAallleHUs Ha OKPYKHOCTH, COOTHECEeHUe
BEJIMYMHEI YIJIA C €r0 PACIIOJIOMKEHIEM.
Conep:xanue XapaKkTepuCTUKa OCHOBHBIX BUJIOB
o0yvyeHus esITeJIbHOCTU CTY/I€HTOB (HA ypOBHE Y4€OHBIX
IEeHCTBUIT)
@opmyJIMpoBaHUE OIPeIeIEHUI TPUTOHOMETPUYIECKUX
pyHKITMI OJ1 YTJI0B II0BOPOTA M OCTPHIX YIJIOB
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA U 00bsICHEHUE UX
B3aMMOCBSI3U
OcHoBHBIE [TprmeHeHMe OCHOBHBIX TPUTOHOMETPHUYECKUX TOKIECTB
TPUTOHOMeE- JIJIsT BBIYHUCJICHUS 3HAYEHUH TPUTOHOMETPUIECKUX
TpUYeckue pYHKITHIT TT0 OJTHOM M3 HUX
TOKIeCTBA
IIpeoOpasoBanusa |l3ydyeHne 0OCHOBHBIX (OPMYJI TPUTOHOMETPHUH: (DOPMYJIBI
MPOCTEUIINX CJIOMKEHUsI, VIBOCHUs, ITPeo0pa30BaHUS CYMMBI
TPUTOHOMETPH- TPUTOHOMETPUYECKUX (PYHKIINH B IIPOU3BEIEHNIE 1
4EeCKUX IIPOM3BEIeHNUA B CYMMY U IIPUMEHEHNe IPYU BEIYNCICHUN
BBIPAYKEHUI 3HAYEHUS TPUTOHOMETPHUYECKOT'0 BHIPAYKEHUS U YIIPOIIe-
HUS ero.
OsHakoMJIeHIEe CO CBOMCTBAMH CUMMETPHUU TOYEK HAa
eIMHUYHON OKPY*KHOCTH U IIPUMeHeHNe UX JJIS BHIBOAA
dopmy1 mpuBemeHMT
IIpocreiimue Perrenne 1o hopmysiaMm 1 TPUTOHOMETPUIECKOMY KPYTY
TPUTOHO- IIPOCTENTINX TPUTOHOMETPUYECKUX YPAaBHEHUH.




MEeTpPUYIECKUe [Tpumenenme 00IUX METOIOB PEIIEHU YPABHEHUH

YPaBHEHUS U (IpuBefeHMEe K TUHEHHOMY, KBAIPATHOMY, METO,T

HepaeeHcmea Pa3JIosKEeHUS HA MHOKUTEIN, 3aMEeHbBI [I€PEMEHHO) IIpU
pellleHuy TPUTOHOMETPUYECKUX YPABHEHUH. Y MeHre
OoTMeYaTh Ha Kpyre perreHus IIPOCTEeNIITIX
TPUTOHOMETPHUUECKUX HePABEHCTB

Apxcunyc, OsHaxoMJIeHMe C TOHITHEM 00paTHBIX

APKKOCHHYC, TPUTOHOMETPUYECKUX (DYHKITHN.

APKTAHI€HC YHUCJjia

N3syuenne onpeneneHuil apKCuHyca, apKKOCHUHYcCA,
apKTaHTeHca Yrcjaa, PopMyJIHPOBaAHNE UX, N300pakeHne
Ha eIUHUYHOI OKPYKHOCTH, IPUMEHEeHNe IIPU PelleHnn
ypaBHEHUH

OYHKIIMU, X CBOMCTBA U TPAOUKH

DOyHKIUH. OsHaxoMJIeHMe C TOHITHEM IIepeMeHHOM, IIpuMepaMu
IlonsaTue o 3aBUCUMOCTEH MEKTy IIepeMeHHBIMMU.
HeIIPEePHIBHOCTHU OsnaxomJiieHMe ¢ TOHATHEM I'paduka, orpeaeseHne
dbyHKIIH IPUHAIJIEKHOCTA TOYKH IPpadUKy PyHKIIHIH.
Omnpenenenne 110 popMyIe IIPOCTEHINE 3a BUCUMOCTH,
BHIa ee rpaduka. Beipaskenue mo popmyie oqHOM
IIepeMeHHOM Yepes apyTue.
OsHaxomJiieHMe C ompeesieHrneM QYHKITAH,
dopmynupoBanue ero. Haxo:xgernwme odbaactu
ompeJieJIeHusI M 00JI1aCTH 3HAYeHUH PYHKITUN
CsoiicTBa OsHakoMJIeHHe ¢ IIpUMepaMu (PyHKITMOHAIBHBIX
byurmmmn. 3aBUCHUMOCTEH B peaJIbHBIX IIPOIleccax U3 CMEKHBIX
I'padpuueckaa muciaininH. O3HakoOMIICHME ¢ JOKA3aTeIbHBIMI
HHTepIpeTanus. paccysKaIeHUSIMHI HEKOTOPBIX CBOMCTB JIMHEHMHOM 1
IIpumepsl KBaJIpaTUYHOUN (PYHKITUH, ITPOBEIEHNE UCCIIeTOBAHMS
PyHKIIMOHAIBHBIX |JIMHEHHON, KyCOUYHO-JTMHEHHOH, IPOOHO-THHEHHON U
3aBHCUMOCTEH B KBaJIPATUYHOMN (PYHKIHMI, TOCTPOEHME UX TPadHuKOB.
peasIbHBIX [TocTpoenne 1 uTeHMe TPAPUKOB PYHKITHH.
mporeccax u HccnenoBanme pyHKITHN.
SIBJIGHUSX CocraBieHue BUI0B (DYHKITU IO TAHHOMY YCJIOBHIO,
pellieHre 3a7a4 HA 9KCTPEMYM.
Brinosranenne npeobpasoBanuii rpaduka QyHKITH
OGparHbIe Nsyuenne nonamus obpammoil hyHKU LU, OTIpeIesIeHre
byuruun BUJIA U hOCMpoeHue epagura 06pammol pyHKuulL,
Haxodcoerue ee obiacmu onpedesieHus u obaacmu
3naueruli. [lppymeHeHMe CBOMCTB PYHKITUN TIPU
HCCJIeIOBAHUY YPAaBHEHUN U PEIIeHUH 3a7a4 Ha
axcTtpemyM. O3HAKOMJIEHHE C TIOHATUEM CJIOSKHOM
byaKIIINT
Crenenusie, Brraucienve suaveHuil PyHKITHN 10 3HAYEHUIO
moKa3aTeJIbHbIE, aprymenTa. Ompe/iesieHre MOJI0KEHUS TOUKU Ha
aorapudmMudeckue |[rpaduke mo ee KOOpIAUHATAM U HA0OOPOT.
U TPUTOHOMeE- Ncmonp3oBaHne CBOMCTB (DYHKITUH /151 CPABHEHHS
TPUYECKUe 3HAYEHUH cTemeHel u JoraprudMoB.
dbyHEKIIUN. [TocTpoenne rpaduKOB CTEEHHBIX U JIOTAPUPMHUIECKUX
OGparHbIe byHKITIH.

TPUTOHOMeEe-




TpUuecKue

dbyHKIIN
Conepsxauue XapaKkTepucTHUKA OCHOBHBIX BUIOB
o0y4ueHus J1esITeJIbHOCTU CTYIeHTOB (HAa ypPpOBHE y4eOHBIX

e CTBHIT)

Perrenne mmokasaTesbHBIX ¥ JIOTAPUPMUUIECKUX
yPaBHEHHUH 1 HEPABEHCTB 110 U3BECTHHIM aJITOPUTMAaM.
OsHakoMJIeHHE ¢ IIOHATHEM HeIIpPepbIBHOM
IIEePUOITHUIECKON PYHKIINY, POPMYJIHUPOBAHNE CBOMCTB
CHHYyCa B KOCHHYCA, IIOCTPOEHHE UX I'PaHUKOB.
OsxakoMJIeHUE ¢ TIOHATHEM TapMOHUYECKUX KOJIeOAHUI
U IIpUMepaMy TapPMOHUYECKUX KOJIeOAHUM 11T OITUCAHUS
IIPOIIECCOB B (PU3UKE U APYTUX 00JIACTIX 3HAHMI.
OsHaxoMJIeHYEe C TOHSITHEM Pa3pPBIBHOM ITePUOIUUECKOM
dyHKIIMH, hopMyIUPOBaHHUE CBOMICTB TAHTEHCA U
KOTaHTeHca, IOCTPOEeHNE UX TPadUKOB.

IIpumenenne cBoCTB PYHKIINH IJIsI CPABHEHHUS
3HAYEHUHN TPUTOHOMETPHUYECKUX (DYHKITAM, PEIeHNIsI
TPUTOHOMETPUYECKUX ypaBHeHui. [locmpoerue
epaghuro8 06PAMHBLX MPULOHOMEMPUUECKUX DYHKULUL U
onpeoesienue no epagpuram ux ceoticma. BeimosrHenme
mpeobpa3oBaHUs TPaUKOB

HAYAJIA MATEMATUYECKOT'O AHAJIN3A

IlocaenoBarensHOC
T™H

OsHakoMJIeHHE C IIOHATHUEM YHCJI0BOMI
IIOCJIeJOBATEJILHOCTH, CIIOCO0AMU ee 3aJaHusd,
BBIUHCJICHUAMHA ee 4ieHOB. O3naKoMmieHue ¢ NOHAmuem
npeodesnia nociedosamenivhocmiu. O3HaKOMIIEHHE C
BBIYMCJIEHHEM CyMMBbI 0€CKOHEUYHOI'0 YMCJIOBOTO pALga Ha
IIpHUMepe BEIYKCIEHNS CYMMBI 0€CKOHEUYHO YOBIBAOIIeH
reOMEeTPUUECKOM IIPOrPECCHH.

Permrenne samau Ha npuMeHeHne (popMYyJIBI CYMMBI
0eCKOHEeYHO YOBIBAOIIEH reOMEeTPHUIECKON IPOrPeCcCui

IIpoussoguasa u ee
npuMeHeHue

OsHakoMJIeHUE ¢ TIOHSITHEM IIPOU3BOIHOII.

Nayuenne u popmMyIrpoBaHUEe ee MEXaHUYECKOT0 1
reOMeTPHUUECKOT0 CMBICJIA, U3YUeHNe aJIroOpuTMa
BBIYMCJIEHNS IIPOU3BOSHOM HA IIPUMepPe BEIUMCICHUS
MTHOBEHHOI CKOPOCTH 1 YTJIOBOTO KOd(pHITeHTAa
KacaTeJbHOM.

CocraBiieHne ypaBHEHHUs KacaTeJbHOM B 00IIeM BUJIE.
YcBoenne mpasust nudpepeHITnpoOBaAHUS, TaOIHAITHI
ITPOU3BOJHBIX dJIEMEHTAPHBIX (PDYHKIIHHI, IPUMeHeHe
st nudpcpepeHITMpPoBaHNA PYHKITHMA, COCTABICHUS
ypaBHeHHs KacaTeJabHoH. M3yuenue Teopem o cBA3U
CBOMCTB (PYHKIIMK ¥ IPOMU3BOIHOM, POPMYJIMPOBKA UX.
[IpoBemenme ¢ IOMOIIBIO ITPOU3BOIHOM HCCIIE0BAHMS
dyHKIMM, 3aTaHHON POPMY IO,

YcranoBienme cBsI3u CBOMCTB (DYHKITUH U ITPOU3BOTHOM
110 X TpadUKaM.

[IprMmeHeHMe TPOM3BOIHON IJIS PEIIeHUs 3a1a9 Ha
HAXOMKIeHHne HAan00IbIero, HAaMMEeHbITero 3HAUYeHN 1




Ha HAXOXKJIEHUE dIKCTpeMyMa

IlepBooOpasuasa u
HHTEerpaJ

OsxakoMJIeHUe ¢ TIOHATHEM WHTerpaJia u
rnepBoobOpasuoi. Mayuenue mmpaBuiia BEIYUCIEHUS
rmepBooOpas3Hoii 1 Teopemsbl Heiorora— Jleitbouuria.
Permrenne 3agay Ha CBsI3b 11ePBOOOPA3HOM U ee
IIPOM3BOSHOM, BEIYHCJIEHNE IePBOOOPA3HOM NI JaHHOMN
dyHKIHHY.

Perttenne 3agau Ha mpuMeHeHre UHTErpasa JIjs
BBIYMCJIEHUS PU3NYECKUX BEJIMYUH U ILIOIIAIeH

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHUA u
CHCTEMBbI
YPaBHEHUM
HepaBencTBa n
CHCTEMBI
HEPaBEHCTB C
JABYMS
nepeMeHHbIMU

OsHaxoMJIeHMEe C IPOCTEHUIIINMU CBEIEHUSIMU O KOPHSIX
anreOpanyecKux ypaBHEHUMN, MOHITUIMY UCC/IEI0BAHUS
YPaBHEHUU U CUCTEM YpaBHEHUN.

N3yuenme Teopuu paBHOCUJILHOCTHA YPABHEHUH U €€
nmpuMmeHeHus. [loBTopeHne 3ammcu perreHus
CTaHIAPTHHIX YpaBHEHUI, IPUEMOB IIpe00pa30BaHUS
YPaBHEHUU IJId CBeJeHUs K CTAaHJAPTHOMY YPaBHEHUIO.

Conep:xanue
o0yueHus

XapaKkTepuCcTUKA OCHOBHBIX BU/I0B
NEeATEeJIBHOCTHU CTYJAEeHTOB (HA YPOBHE y4eOHbIX
e CTBUIT)

Perrenne pampona bHBIX, HPPAIIIOHAIBHEIX,
II0KA3aTeJIbHBIX U TPUMOHOMETPUUECKUX YPABHEHUN 1
CHCTEM.

Ncnonp3oBaHne CBOMCTB U IrpaduKOB PYHKITUH TJIs
peteHus ypasHenwnii. IloBropesre 0CHOBHBIX IIpHEMOB
pelrenns cucreM. Pelenre ypaBHEHHH ¢ IIpUMeHEeHHEeM
BCEeX IIPHEMOB (Pa3JIOKEeHN Ha MHOKUTEJIN, BBEIeHNI
HOBBIX HEH3BECTHEIX, II0JCTAHOBKHY, IPaduIeCKOro
MeTo/1a).

Perrenne cucrem ypaBHeHMI ¢ IprUMeHEHHEM
pas3mdHbIX cnoco0oB. O3HaKoOMIIEHME C OOIIIMMU
BOIIPOCAMH PEIeHNsI HEPABEHCTB 1 MCII0JIb30BaAHME
CBOMCTB U IpadpUKOB (PYHKITHUI IIPU peIleHnn
HepaBeHCTB. Perrenne HepaBeHCTB 1 CHCTEM HEPABEHCTB
¢ IIPUMEHEeHNEeM Pa3JIMYHBIX CIIOCO0OB.

[IprMeHeHMe MaTEMATHYECKHUX METOJIOB JJIS PEIlleHUs
collepskaTeJIbHBIX 3a0a4 M3 Pa3JIMYHbBIX 00JI1acTell HayKu
" IpakTuku. MHTepupeTnpoBanne pe3yabTaToB ¢ yIYeTOM
peaJIbHBIX OrpaHNYCHMI

OcHoBHBIE
HOHATHUS
KOMOMHATOPUKHU

N3yuenne mpaBmia KOMOMHATOPUKY U IIPUMEHEHEe IIPH
peIeHnr KOMOMHATOPHBIX 3a1ad.

Pertenre koMOMHATOPHBIX 3a0aY METOIOM Irepebopa I 110
IIPaBUJIY YMHOKEHHUS.

Os3HakoMJIeHUE ¢ TIOHATUSIMHA KOMOMHATOPUKH:
pasMeIeHusIMI, COUeTaHUIMU, IIepecTaHOBKaMU 1
dopmynamu g nx serancaenusa. O0bsacHeHNe 1
IpuMeHeHre (POPMYJI IJIs BEIUYNCIEHUS Pa3MeIlleHn,
IIepPecTaHOBOK M COUYETAHUWH HPU PelleHnH 3a1a4.
OsmakomiieHune ¢ omaomoM Heo0TOHA B TpeyroJbHUKOM




ITackassa. Pemrenne mpakTruyecKkux 3amadv C
KCIIOJIE30BAHMEM IIOHATHH 1 IIPABUJI KOMOMHATOPHUKK

JJIeMEeHTHI TEOPUH
BEpPOSATHOCTEN

Nsyuenne kaaccrmyecKkoro orpenesieHus BePOATHOCTH,
CBOMCTB BEPOATHOCTH, TEOPEMBI O CyMMe BEPOATHOCTEM.
PaccmoTrpenne ipruMepoB BEIUUCIEHUS BEPOSTHOCTEH.
Perrenne 3agay Ha BRIUMCIEHNE BEPOATHOCTEM COOBITHIA

I'EOMETPUSA

IIpsimMble M MJI0CKOCTH
B IPOCTPAHCTBE

DopMyIUpPOBKA U IPUBEACHUE J0KA3ATEIbCTB IPU3HAKOB
B3aUMHOTI'O PACIOJIOKEHUS IIPSIMBIX U INIOCKOCTEH.
Pacno3snaBanue Ha yepTexax U MOJEISIX PA3IIMYHBIX CIIy4acB
B3aUMHOTI'O PACIOJIOKEHUS IIPSIMBIX U INIOCKOCTEH,
apryMEeHTHPOBAaHME CBOUX CyxaeHui. DopMynnpoBaHue
OIIPEEICHUM, IPU3HAKOB U CBOMCTB MMAPAJUICIBbHBIX U
NEPIEHIUKYJIPHBIX TUIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX
YTJIOB.

BrInonHeHNe NOCTPOEHUS YITIOB MEXKY NPSMBIMU, IPSIMOU U
IJIOCKOCTBI0, MEXY INIOCKOCTSIMH T10 OIIMCAHUIO U
pacro3HaBaHUE UX HA MOJEIAX.

IIpuMeHeHne MPU3HAKOB U CBOMCTB PACIIOIOKEHHUS PAMBIX U
IUIOCKOCTEW IIPU PELICHUHU 3a/1a4.

N300paxeHne Ha pUCYHKaxX U KOHCTPYUPOBAaHUE Ha MOJAECIIAX
NEPIEHIUKYJIAPOB U HAKJIOHHBIX K INIOCKOCTH, MPSMBIX,
NapaJuIEIbHBIX IIJIOCKOCTEH, YTIIOB MEXAY IIPAMOMN U
IUIOCKOCTBIO M1 0OOCHOBAHUE ITOCTPOCHHMS.

Pemenne 3a1a4 Ha BEIYMCIIEHHE FEOMETPUYECKUX BEJIMYUH.
Onucel-BaHuE pacCTOSIHUS OT TOYKH J10 IUNIOCKOCTH, OT IIPSIMOM
J10 TUIOCKOCTH, MEXAY IIIOCKOCTSIMH, MEXY CKPELIUBAIOIIUMUCS
HPSMBIMU, MEXKAY IPOU3BOJIbHBIMH (DUT'YpaMU B IPOCTPAHCTBE.

Conepxanue
00yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB /1eATeJIbHOCTH
CTY/ACHTOB (Ha YPOBHEe Y4eOHBbIX /IeiiCTBHIl)

DopMyIMpPOBAHKE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUsAX (TEOpEeM CYILIECTBOBAHMUS, CBOMCTBA).
N300paxeHne Ha 4epTeKax U MOJEIISAX PACCTOSHUS U
000CHOBaHME CBOUX cyxaeHUl. Onpenienenue U BEIYUCICHHE
paccTosiHuii B mpocTpaHcTBe. [IpuMenenue popmyin u reopem
IJIAHUMETPUH IJIs PEIICHUS 3a/1a4.

O3HaKOMJIEHHE C TOHITHEM NapaUIETbHOTO MPOESKTUPOBAHUS U
ero cBoiictBaMu. Qopmynuposanue meopemvl 0 NIOUWAOU
OpPMO20HANILHOU NPOEKYUU MHO20Y20NbHUKA.

[TpumeHeHue Teopun At 000CHOBAHUS MOCTPOCHUH U
BBIUMCJIEHUH. APryMEHTHUPOBaHHE CBOMX CY)KJIEHUH O B3aMHOM
PAacIoI0KEHUH TPOCTPAHCTBEHHBIX (PUTYD

MHoOrorpaHHuKu

OnucaHue U XapaKTEPUCTUKA PA3INYHBIX BUOB
MHOT'OTPaHHUKOB, [IEPEUYHUCIICHUE UX DIIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOTPAHHUKOB ¥ BBIMIOJTHEHUE TTOCTPOSHUS Ha
U300paKESHHSIX U MOJIENISIX MHOTOTPAHHHUKOB.

Brrunciienne JIMHEHHBIX 3JIEMEHTOB U YTJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYPAIHSIX, ApTyMEHTUPOBAHNE CBOMX
CyXKAeHHM. XapakTepucTuka u n3o0paxeHue
CEUYEHUSI,pA36epMKU MHO202CPAHHUKOG, BBIYUCIICHUE TIJI0IIAIEe1
ITOBEPXHOCTEN.




[TocTpoeHune mpocTermux ceueHuit Kyda, MpU3Mbl, TUPAMHUJIBI.
[TpumeHenue GpakToB U CBEACHUNA U3 TUIAHUMETPHH.
O3HakoMJIEHUE C BUJAMU CUMMETPUI B IIPOCTPAHCTBE,
dbopMyITUpOBaHHE OTPEICICHUI U CBOWCTB. XapaKTepUCTHKA
CUMMETpPHUU TEJ BPAILEHUS] © MHOTOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPUH IIPU PEILICHUH 3a/1a4.
Hcnonp3oBanre NpuOOPETCHHBIX 3HAHUM JIsl UCCIIeI0BAaHUS U
MOJICJIIMPOBAHUs HECIIOKHBIX 3a/1a4.

N3006paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIITOJIHEHUE
PUCYHKOB 110 YCJIOBHSAM 3a/1a4

Tejia 1 MOBEPXHOCTH
BpAallleHUus

O3HakoMJIEHHE ¢ BUJAMH TeJl BpalleHus, pOpMyIUpOBaHUE HX
ONPEIEIIEHUN U CBOMCTB.

DopMyIHPOBAHHUE TEOPEM O CEYEHUU LIapa MJIOCKOCTBIO U
IUIOCKOCTH, KacaTelIbHOMU K cdepe.

XapakTepucTuka U u300pakeHUe TeJl BpallleHUs, UX Pa3BEPTKH,
CCUCHHUSI.

Pewenue 3a1ay Ha NOCTPOEHUE CEUECHUI, BBIYMCICHUE JJIVH,
paccTosiHui, yIioB, momane. [Iposenenne nokazaTenbHbIX
pacCcyXJIeHUU MPU PELICHUH 3a/1au.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PELICHHUH 3a/1a4 Ha Tesa
BpallleHUs, KOMOMHAIINIO TEl.

N300paxeHre OCHOBHBIX KPYTJIBbIX TEJ U BBIIIOJIHEHNE PUCYHKA
110 YCJIOBHIO 3a/1a4

HN3mepenus B
reoMeTpuM

O3HakoMJIEHHE C OHATUAMH IIJIOLIAAN U 00bEMa, aKCHOMaMH U
CBOMCTBAaMH.

Pemienue 3a1a4 Ha BRIYHMCIICHHE TUTOMIAICH TNIOCKHUX (QHUTYD C
IPUMEHEHUEM COOTBETCTBYIOLINX (OPMYI U (HaKTOB U3
wiaHuMeTpun. M3ydeHue TeopemM o BbIUHMCICHUH 00bEMOB
IIPOCTPAHCTBEHHBIX TEJI, PELICHUE 3a/1a4 Ha IPUMEHEHHE
dbopmyi Beraucienus: o0obeMoB. M3zyuenue hopmyi ams
BBIYMCIICHHS IUIOLIAIEH IOBEPXHOCTEM MHOTOTPAHHUKOB U TEIl
BpAaIICHUS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIIEHUS TUIOIIAU [IOBEPXHOCTH
cdepsl. Pemienune 3a7a4 Ha BRIYMCIICHNE TJIOLIA/IEN TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJI

Koopaunartsl u
BEKTOPBI

O3HakoMJIeHHE ¢ TOHATHEM BeKTopa. M3yueHue nexapToBoit
CHUCTEMBI KOOPJAUHAT B IIPOCTPAHCTBE, TOCTPOEHHUE 110 3aJaHHBIM
KOOPJHMHATAM TOYEK U IJIOCKOCTEW, HaX0KI€HHE KOOPIUHAT
TOYEK.

Coaep:xkanue 00yueHust

XapakTepucTHKa OCHOBHBIX BU/I0B [1eSIT€JIbHOCTH CTY/1€HTOB
(Ha ypoBHe y4eOHBbIX NelCTBHIH)

HaxosxneHue ypaBHEHUH OKPYKHOCTH, Cepbl, TNIOCKOCTH.
Brruncnenue paccTosHUN MEXKy TOYKAMH.

W3yyeHue CBOMCTB BEKTOPHBIX BEJIMYMH, IIPaBUJI PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, ITPABUJI HAXOXKIACHUS
KOOPJIMHAT BEKTOPA B IPOCTPAHCTBE, IPABUII JEHCTBUH C
BEKTOpPaMH, 3a/IaHHBIMA KOOPJIMHATAMM.

IIpuMeHeHne TeopuH NpU PELICHUH 3a1a4 Ha JCHCTBUSA C
BEeKTOpaMu. M3yueHune CKasipHOTrO IPOU3BEIEHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHUS IIPSAMOM U INIOCKOCTU. [Ipumenenue
TEOPHH MPHU PEIICHUH 3a7a4 Ha JEHCTBHSI C BEKTOPAMH,
KOOPJHMHATHBIA METOJI, IPUMEHEHNE BEKTOPOB JUIsl BBIYUCICHUS




BEJIMYMH YIJIOB U paccTOsTHUM. O3HAKOMJICHHUE C
JIOKa3aTelIbCTBaMU TEOPEM CTEPEOMETPUHU O B3AUMHOM
PacCIOI0KEHUH MPSAMBIX U IIIOCKOCTEN C UCIOIb30BAaHUEM
BEKTOPOB

7.YYEBHO-METOJUYECKOE U MATEPHUAJIBHO-TEXHUYECKOE
OBECITEYHEHUE PABOYEU ITPOI'PAMMBI YYEBHOU JUCHUITJIMHBI
«MATEMATUKA»

B TIBIIOY «BeTnyXCKHUU JE€COArpoOTEXHUUYECKUU TEXHUKYM»
peanusyroiieM  o0pa3oBaTeNibHYIO  IIporpaMMy  CpeIHEero  oOIIero
obOpa3oBanus B mnpenesax ocBoeHuss OIl CIIO na 6a3ze OCHOBHOro oOIIero
oOpa3oBaHusl, HUMEETCSI Y4YEeOHBIM KaOWHET, B KOTOPOM HMEETCs
BO3MOXXHOCTh OOecreuuTh CBOOOAHBIM JocTyn B WMHTEpHET BO BpeMms
y4eOHOTO 3aHSTUS U MEPHUOJ BHEYUECOHOU JIEATEIIbHOCTU OOYyYarOIIUXCSI.

ITomemienne kabuHeTa yaOBJIETBOpsieT TpeboBaHusAM CaHUTApPHO-
SOUAEMHUOJIOTHYSCKUX TpaBui U HopMmaTuBOB (CaulluH 2.4.2 Ne 178-02) u
OCHAIIICHO THUIIOBBIM OOOpYyJIOBaHHWE, B TOM YHCJIE€ CIICIUATIU3UPOBAHHOMN
yueOHON MeOelIblo U CpeacTBaMHu OOyYCHMUS,

JIOCTaTOYHBIMU JJIsI BBIINOJHEHHUSI TPEeOOBaAaHUM K YPOBHIO MOJATOTOBKHU
O0y4YaromuXcs.

B kabunere nmeeTcssi BO3MOKHOCTh 00€CHEUUTh CBOOOJHBIA AOCTYH K AJIEKTPOHHBIM
y4eOHbIM MaTepuaiaM IO MaTeMaTUKe, UMEIOIIMECs B CBOOOJAHOM JIOCTYNE€ B CHUCTEME

WHuTepHET (37€KTPOHHBIE KHUTH, MPAKTUKYyMbI, T€CTbI, MaTepuasibl EI'D u ap.) Bo Bpems
y4eOHOT0 3aHATHUS U B IEPUOJ] BHEAYAUTOPHOM E€ATETbHOCTH 00YYaIOIIUXCS.

Jns peanu3anms yueOHON JUCIUIUIMHBI UMEETCS yUeOHbBIM KaOMHET MaTeMaTHKu 33.
O6opynoBanne KaOMHeTA MATEMATHKM:

— CTOJIbI YYEHUYECKHUE,

— CTYJIbS YYCHUYECKUE,

— CTOJI TIPETIOIaBaTEeIIs,

— CTyJ MSATKHH,

— JIOCKa y4yeHUYecKas,

— MYJIbTUMEINA MTPOSKTOP,

— HOYTOYK.

— KOMIUICKT HHCTPYMEHTOB KJIACCHBIX,

— JIOCKa MarHWTHas,

— TEJIEeBU30D,

— MUKPOKAJIbKYJISATOPHI

— Habop MPO3paYHBIX TEOMETPUUECKUX TEJ C CEUCHUEM.

— Habop IO CTEPEOMETPHH.

® KOMIUICKT TEXHHYECKOW JOKYMEHTallud, B TOM 4YHCJIE IacrmopTra Ha CpeIcTBa
00y4eHMs, THCTPYKIIMH 110 UX UCTIOJIh30BAHUIO U TEXHUKE O€30MacHOCTH;



o Oubnuoreunsiii QoHn (yueOHmkH, ydeOHO-MeTomamueckue KoMmruiekTel (YMK),
CIIPaBOYHHKH, HAYYHO-TIONMYJISIpPHAsl JIMTEpaTypa, KOTOphIE OOECIeYMBAIOT OCBOCHHUE
y4eOHOW IUCIUIUTMHBI «MareMaTtuka», PEKOMEHIOBaHHBIE WM JOMYIIEHHBIC s
UCTIONIb30BaHUsl B MPO(EeCCHOHANBHBIX 00pa30BaTEIBHBIX OPTraHU3AIUAX, PEATH3YIOIINX
o0pa3oBaTeNbHYI0 MPOrpaMMy CpPEIHEro oOIero oOpa3oBaHHs B Mpeneiax OCBOCHHS
OIIOII CIIO nHa 6a3e 0CHOBHOIO 00111eT0 00pa3oBaHus).

ITEPEYEHb PEKOMEH/IYEMbIX YUEBHBIX U3JIAHUN, MHTEPHET-PECYPCOB

s cmyoenmoe:

OcHOBHDBIC HCTOYHHUKH:

1. bammakoB M.U. Marematuka. Yuebouuk miugs HIIO u CIIO. ITPUD OUPO — M.:
2014

2. baimmvakoB M.M. Marematuka. 3agadnuk: yue0. mocodue. — M.: 2014

3. Aranacsan JI.C., byty3zoB B.®., Kagomues C.b. u ap. ['eomerpus

(6azoBbIii ypoBeHs). 10-11. — M.: 2014

JlonoJiHUTeIbHbIE HCTOYHUKU:

1. bammakoB M.U1. Matemaruka. COOpHUK 3a/1a4 TPOPUILHON HANIPABICHHOCTH:
yue0. mocobue. — M.: 2014

2. bammakoB M.U. CoopHuk 3aaa4: yue0. mocodue (6a30BbIif ypoBeHs). 11 ki —
M.: 2014

3. boromomoB H.B. Maremaruka: yue6. g1 ccy3oB /H.B.boromosnos,
[1.1.Camoiinenko.-5-¢ u3n., crepeotu. - M.: Jlpoda, 2014-395, [5] c.: un.

4. Anrebpa w Havama a”amza. 10-11 xi: B aByx wactax. Y. 1:
VYueb.sio0meoopazoBar. yupexxaenuit / Mopakosua A.I'. — 5-¢ uzm. — M.:
MmuemosuHa, 2014. — 375 c.: ui.

5. Anrebpa m Hauvana a"anmm3a. 10-11 xim.: B aByx wactax. Y. 2: 3amauyHuk mis
obmeoopazoBar. yupexacHuii / A. I'. Mopakosuu, JI. O. Jlemumena, T. A.
KopemkoBa, T. H. Mumyctuna, E. E. Tynpuunckas; Ilog pen. A. T.
MopakoBuua. — 5-¢ u3a. — M.: Maemo3una, 2014. — 315 c.: ui.

na npenodasameneii

1. O6 o6pazoBanuu B Poccuiickoit denepannu. DeaepanbHbii 3akoH Poccuiickoit
®enepauuu ot 29 nekadbpsa 2012 r. Ne 273-03

2. denepanbHBIA TOCYIapCTBEHHBIA 00pa30BaTEIbHBIA CTAaHAAPT CPeAHEro (TIOTHOTO)
oOwero oopazoBanus. YT1B. [Ipukazom MunoOpHayku Poccun ot 17 mast 2012 1. Ne 413

3. Ilpuxaz Mwunobpnayku Poccum ot 29 nexabps 2014 r. Ne 1645 «O BHeceHuu
U3MEHEeHUI B mpuka3 MuHHCTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu oT
17 mas 2012 1. Ne 413 «O06 yrBepxkaeHun (enepasbHOr0 TroCy/IapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEAHETO (TIOJTHOTO) OOIIETO 0OPa30BAHUSY.

4. PexomeHmanuu IO OpraHW3allMd TOJYYCHHS CpeaHero oOimero oOpa3oBaHHs B
mpenenax OCBOCHHS 00pa30BaTENbHBIX MPOrPaMM  CPEIHET0 MPOo(eCcCHOHATBLHOTO
oOpazoBanmsi Ha ©0a3e OCHOBHOTO OOIIEro o0pa3oBaHUsS C YYETOM TpeOOBaHHIMA
dbenepanbHbIX TOCYIAapCTBEHHBIX  O0pa3oBaTEIbHBIX CTAHAAPTOB H  MOJydaeMOU




npodeccun WM CHEeUaTbHOCTA CPEIHETO MPOQPECCHOHAIBHOTO 00pa3oBaHMs (IMMMCHMO
JlemapTameHTa rocy1apCTBEHHOM MOJIUTUKA B chepe MOATOTOBKH pabouux kaapos u AI10
MunooOpHayku Poccuu ot 17.03.2015 Ne 06-259).

HNHTepHET-pecypehl:

http://fcior.edu.ru - uabOpMaIMOHHBIC, TPEHUPOBOYHBIE U KOHTPOJIbHBIC MaTEPHAJIBI.
www.school-collection.edu.ru — eaunas kosutekuus [udpoBsIx 00pa3oBaTEILHBIX

pecypcoB

(Dedepaﬂbuble 06”61303(1”1 éJibHble nopmaJibl.

1. www.fipi.ru
2. www.ege.edu.ru



http://www.fipi.ru/
http://www.ege.edu.ru/







