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MNOACHUTEJIbBHAA 3AIIUCKA

Pabouyas nmporpamma pazpaboTana Ha OCHOBE IPUMEPHON MPOTPaMMbl, COCTAaBJICHHON Ha
ocHoBe TpeboBanuilt ®I'OC cpeanero oduiero 06pazoBaHus, MPEABABISAEMBIX K CTPYKTYpE,
COJICPXKAHUIO M pe3ylbTaTaM OCBOEHUSA Y4YeOHOW AucHuIUIMHBl «MaTtematukay, B
COOTBETCTBMU C PexkoMeHmanmusMu 10 OpraHu3allH TOJYYSHHs] CpPEIHEro OOIIero
oOpa3oBanusi B  TpefeliaXx OCBOCHUs  00Opa30BaTENBHBIX  MPOTPAMM  CPEIHETO
npodeccuoHanbHOr0 oOpa3oBaHMs Ha 0a3e OCHOBHOTO 00mIero oOpa3oBaHHS C y4E€TOM
TpeOoBaHMH (eepaTbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIBHBIX CTAHAAPTOB U MOJIy4aeMOU
npodeccu WM CHEIUAIBLHOCTH CPEAHEro MpodecCHOHAIBHOTO 00pa3oBaHus (ITMCHMO
JlemaprameHTa rocy1lapCTBEHHOU MOJIMTUKU B cepe NoAroToBKU padbouux kajapos u JAI1O
Muno6pnayku Poccuu ot 17.03.2015 Ne 06-259).

Coneprxanue porpammsl «MareMaTHKa» HAIIPABICHO HA JIOCTHKEHUE CIICAYFOIINX

neJei:

* o0ecrnieueHue cHOPMUPOBAHHOCTU MPEACTABICHUI O COIMAJIBHBIX, KYJIbTYPHBIX M
UCTOpUYECKUX (DaKTOpax CTAaHOBJIEHUS] MATEMATUKH;

» obecrieueHue c(hopMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHYECKOTO "
MaTEMaATHYCCKOI'O MbBIIIJICHU ],

* o0ecnieueHue c(HOPMHPOBAHHOCTH YMEHHUH NPUMEHATH IIOJYYEHHbIE 3HAHUS MPHU
PCIICHNH pa3JIMYHbIX 3a1a4;

* obOecrieueHne CcHOPMUPOBAHHOCTH TMPEACTABICHUNH O MaTeMaTHKe KaK YacTH
0OIIeYeIOBeUeCKON  KYJAbTYpPhl, YHHBEPCATHHOM SI3BIKE HAYKH, ITO3BOJISIFOIIEM
OIMMMCBIBATh U U3Y4YaTb PCAJIbHBIC ITPOLCCCHI U ABJICHUA.

B mporpammy BkiIOUEHO cojiepikaHHeE, HalpaBiIeHHOE HAa (OPMHUPOBAHHE y CTYIICHTOB
KOMIICTCHIIMH, HEOOXOMMMEBIX i KadectBeHHoro ocsoeHus OIIOII CIIO wna ©0ase
OCHOBHOTO 00Iero o0pa3oBaHus C TMOJYyYEHUEM CpeaHero oOmero oOpa3oBaHUS;
MOJTOTOBKH crienaincToB cpeanero 3seHa (I1I1CC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIATIIMHBI «MaTemMaTHKa»

Maremaruka siBisieTcs (QyHIaMEHTalbHOM 0011e00pa3oBaTeNbHON JUCHUILUIMHON CO
CIIO)KUBIIMMCS YCTOWYHMBBIM COJACPKaHUEM W OOIMUMH TPEeOOBAHUSMH K IOJITOTOBKE
00ydJaronuxcs.

B po(heccCHoHATBHBIX 00pa3oBaTeNbHBIX OpraHu3aIusx, peann3yronmx
00pa3oBaTeNbHYI0 TPOTpaMMy CpPEIHEro oO0mero oOpa3oBaHHs B Tpeneiax OCBOCHUS
OIIOII CIIO nHa 6a3e 0CHOBHOTO 00111ero 00pa3oBaHusl, U3y4€HUE MaTEMaTUKU UMEET CBOU
0COOEHHOCTH B 3aBUCUMOCTH OT Mpoduisi mpodhecCuoHaIbHOTO 00pa30BaHMs.

[Ipu ocBoenun cneunanbHocTel CIIO TexHHYeCKOro npodeccruoHanbHOro 00pa3oBaHUs
MaTeMaTHKa Hu3ydaercss Oosiee yriayOleHHO, Kak mpoduiabHas ydyeOHas IUCHUIUIMHA,
YUUTBIBaIOUIas CIeU(PUKY OCBAaUBAEMBIX CHEIIMATbHOCTEM.

DTO BBIpaXaeTcsi B COJCPKAHWU OOYYCHHUs, KOJMYECTBE YACOB, BBIIEISIEMBIX Ha
M3yYeHHE OT/ACNBHBIX TeM IPOTPAMMBI, TIIyOMHE WX OCBOCHHS CTYICHTAMH, Oo0beMe |
XapakTepe MpaKTUYECKUX 3aHIATUN, BUJAX BHEAYAUTOPHONW CaMOCTOSITENIbHOM paboTh
CTY/ICHTOB.

OOmue uenu M3ydyeHUuss MaTeMaTUKd TPaAJWLMOHHO pealMu3yloTCs B YEThIpex
HaTPaBJICHUAX:

1) ob6miee mpeacraBieHre 00 UASAX U METOIaX MAaTEMATHKH;

2) UHTEIIEKTYaJIbHOE Pa3BUTHUE;

3) oBnasieHNe HEOOXOAMMBIMHA KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BocnMTaTEIHHOE BO3JICHCTBHE.

[Ipobunuzammst 1eneld MaTeMaTHUUeCcKOro OO0pa3oBaHUs OTpakaeTcs Ha BBIOOpE
[IPUOPUTETOB B OpraHU3aluu y4eOHOH AedTenbHOCTH oOydaromuxcs. JlJis TeXHHUYecKoro
npoduis mpoecCHOHATHFHOT0 00pa30BaHMUs BHIOOP II€JICH CMENIAeTCsl B MParMaTuyecKoM
HANpaBJICHUH, MPEIyCMAaTPUBAIONIEM YCWJICHHE M PACHIMpPEHHE MPUKIAIHOTO XapakKTepa



M3Y4YEHUS] MaTeMAaTHUKH, MPEUMYILIECTBEHHOM OpHEHTAallMM Ha aJIrOPUTMUYECKUH CTHIIb
ITI03HABATEIBHOM JI€ATEIBHOCTH.

N3yuenne maremaTuku Kak npouiibHON 00111€00pa3oBaTeIbHOM YI€OHON TUCIIUILINHEI,
yudTBHIBaIOUIe  crneuuduky  ocBaMBaeMbIX — cTyaeHTamu  crneuuanbHocTteir  CIIO,
obOecnieunBaeTcs:

* BBIOOPOM Pa3IUYHBIX [1OJX0JI0B K BBEJIEHUIO OCHOBHBIX TIOHSATHIL;

* (GOpMHUPOBAHHEM CHCTEMbl YYEOHBIX 3aJaHuil, oOecneynBamMMUX PHEKTUBHOE
OCYILIECTBJIEHUE BBIOPaHHBIX LIEJIEBBIX YCTAHOBOK;

* oOoramieHueM CHeKTpa CTWIeH y4yeOHOW AEATEeNbHOCTH 3a CYET COTJIACOBAHUS C
BEIYLIUMU AEITEIbHOCTHBIMU XapaKTEPUCTUKaMU BHIOPAHHOM CIIEUAIIBHOCTH.

[IpodunbHas cocTapisionias OTpakaeTcsi B TpPeOOBAHMSIX K OJATOTOBKE 00yUarOIIUXCS

B YaCTH:

e o0mei  cucTteMbl  3HAaHUN:  CcOJEp)KaTelbHbIE  MPUMEPbl  HCHOJIb30BaHUS
MaTeMaTHYECKHUX UJIeH U METOJIOB B MPOPECCUOHATBHOMN JESITEbHOCTH;

* YMEHHH: pa3inyue B ypOoBHE TpeOOBaHUI K CIIOKHOCTH MPUMEHSIEMBIX aJlTOPUTMOB;

* MPAaKTUYECKOTO  HCIOJb30BaHWA  MPUOOPETEHHBIX  3HAHMM M YMEHHIl:
UHJUBUAYAIBHOIO Y4eOHOTO OIbITa B TIOCTPOEHUU MATEMaTUYECKUX MOJIENEH,
BBINIOJIHEHUH HCCIIEI0BATEIBCKUX TPOEKTOB.

Takum o00pazom, peanu3anusi cojaepkaHus y4eOHOW IUCHUIUIMHBI OPUEHTHUPYET Ha
MPUOPUTETHYIO POJIb IMPOIECCYAIbHBIX XapaKTEPUCTUK y4eOHOW pabOThl, 3aBUCSIIUX OT
npobuns  npodeccuoHaTbHOTO  O0pa30BaHMs, TOJYYCHHS OMbBITa  HCIOJIB30BAHUS
MaTEMaTUKU B COACPIKATCIIBHBIX U HpO(i)eCCI/IOHaJ'II)HO SHAYUMBIX CUTyallusX 110 CPABHCHUTIO
¢ popMabHO-yPOBHEBBIMU PE3YIbTATUBHBIMU XapaKTEPUCTUKAMU O0yUYEeHHUSI.

CopnepxaHue y4eOHOH ITUCIHMIUIMHBI pPa3padOTaHO B COOTBETCTBUHM C OCHOBHBIMH
COACPIKATCIIbHBIMU JIMHUAMU O6y‘I€HI/I$[ MAaTEMAaTHUKE:



* anreOpanueckas JIMHMS, BKIIIOYAIOUIash CHUCTEMATU3alMI0 CBEICHUM O YuCiax;
M3Y4YE€HHE HOBBIX U 0000IIEHNE paHee U3YyUEHHbIX Oolepaluil (BO3BEIEHUE B CTENEHbD,
U3BJICYEHUE KOPHS, JOorapu@MupoBaHUE, CUHYC, KOCHHYC, TaHI'€HC, KOTAaHI€HC H
oOpaTHbIe K HHM); M3y4CHHE HOBBIX BHJIOB YHCIIOBBIX BBIpXKEHHH H (Hopmyir;
COBEPIICHCTBOBAHUE TIPAKTHUYECKUX HABBIKOB W BBIUYUCIUTEIBHOW  KYIBTYpPHI,
paciupeHue
U COBEpUICHCTBOBAHUE alredpanyeckoro ammnapara, c(opMUpPOBaHHOTO B OCHOBHOM
LIKOJIE, ¥ €T0 IPUMEHEHHE K PEIICHUIO MaTeEMaTHYECKUX U MPUKIIAJAHbBIX 3a/1a4;

* TEOPETUKO-(YHKIIMOHAJIbHAS JMHUS, BKIIOYAIOIIAsi CUCTEMATHU3alMI0 U pacliupeHHe
CBEICHUIM O (YHKLHAX, COBEPLICHCTBOBaHHE TpapUueCKUX YMEHHil; 3HAKOMCTBO C
OCHOBHBIMM HUJESIMM W METOJaMHU MAaT€MaTH4YeCKOro aHajium3a B o00beMe,
MO3BOJISIFOIIEM HCCIIEIOBaTh JJIEMEHTapHble (YHKIUMUM W peuarb HpocTelive
reoMerpuueckue, Gu3nueckrue u Apyrue npukiajaHble 3a1auu;

* JIMHUS ypaBHEHUN M HEPABEHCTB, OCHOBAaHHAs Ha IOCTPOCHUH M HCCIEIOBAHUU
MaTeMaTUYECKUX MOJIeNel, IepeceKaromascs ¢ anreOpanyeckodl H TEOopeTHKO-
(GYHKIIMOHATBPHOM JIMHUAMU U BKJIIOYAIOIIAs pa3BUTHE M COBEPLICHCTBOBAHUE
TEXHUKH aJiredpandeckux rnpeoOpa3oBaHuil AJisl pellleHUs] YpaBHEHUN, HEPABEHCTB U
cucteM; (HOpMUPOBAHHWE CHOCOOHOCTH CTPOUTh UM HCCIEAOBATH MPOCTEHIITNE
MaTeMaTUYEeCKHE MOJENIM MpPHU pEelIeHUH MPHUKIaJHBIX 3a7ad, 3aa4 U3 CMEKHBIX U
CTIeMATBHBIX IUCIUILINH;

* reoMeTrpuyeckas  JUMHUS,  BKJIIOYAIOIIas  HarJigigHble  OPEJICTaBICHUS O
MPOCTPAHCTBEHHBIX (HUTypax W M3Y4YeHHUE MX CBOWCTB, (OPMHUpOBAHHE M pPa3BUTHE
MIPOCTPAHCTBEHHOT'O BOOOpaKEHMsI, pa3BUTHE CIIOCOOOB F€OMETPUUECKUX U3MEPEHUH,
KOOPJIMHATHOTO
1 BEKTOPHOI'O METOJIOB JJIsl PELLIEHUS] MaTEMaTUYECKUX U MPUKIAIHBIX 3a/1a4;

* CTOXacTU4eckass JHMHMs, OCHOBaHHAs Ha pa3BUTUUM KOMOMHATOPHBIX YMEHUH,
MIPEJICTAaBICHUN O BEPOSTHOCTHO-CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSAX OKPYKAIOLIEro
Mupa.

B pabouux Tremarnyeckux IjiaHax IporpaMMbl y4eOHBIN MaTepuall npeIcTaBiIeH
B popMe  UYEpeAyIOUIerocs  pa3BepThIBAHUS  OCHOBHBIX  COJEP)KATEJIbHBIX  JIMHHM
(anre6panydeckoi, TEOPETHKO-(PYHKITMOHATHHOM, ypaBHEHUH u HEPaBEHCTB,
reOMETPUUECKOM, CTOXaCTUYECKOH), YTO MO3BOJISIET THOKO UCIIOJIb30BATh UX PACIOJIOKEHHE
U B3aMMOCB$I3b, COCTaBIATh paObOuYMil KaJleHAApHBINA IUIaH, MO-pa3sHOMY depenys yueOHbIe
TeMbl (IJ1aBbl y4yeOHMKaA), Yy4uThIBas Mpoduwib NPoPecCHOHATBHOIO 00pa3oBaHus,
cnenuduky ocBamBaemoi crneruanbHoctu CIIO, rimyOuHy M3ydeHusi Marepuasia, YpOBEHb
MOATOTOBKH CTYJIEHTOB IO IIPEIMETY.

N3yuenue obuieoOpa3oBaTesibHON yueOHOM MUCHUILUIMHBI «MareMaTruka» 3aBepliaercs
[I0/IBE/ICHUEM UTOrOB B (pOpME dK3aMeHa B paMKax IMPOMEXYTOUYHOM aTTecTalluy CTyJCHTOB
B mporiecce ocBoeHusi ocHoBHOM OIIOIl CIIO ¢ mnonyueHueMm cpegHero oOImIero
obpazosanus (ITIICC3).

B paznene mporpammbl «CopaepxkaHue yd4eOHOM JUCHMIUIMHBD) KYpCHUBOM BBIJEIIEH
MaTepual, KOTOPBIM Npy U3ydeHUH MaTEeMaTHKU Kak 0a30BOil, Tak U MpOoPHIbHON yuyeOHOM
JUCLMIUIMHBL, KOHTPOJIIO HE MOJIEKHUT.



MECTO YUYEBHOM JUCIUILIVHBI B YYEEHOM ILJIAHE

VYuebnas gucuuiuimHa «MaremaTHkay SBISIETCS y4eOHBIM MPEAMETOM 00s3aTeIbHOMN
npeaMeTHol obOmactu «Maremarnka u  wuHbopmatukay DPI'OC cpemnero oOriero
oOpazoBaHwusI.

B npodeccrnonanbHbIX 00pa3oBaTeIbHBIX OpraHu3anusXx, peaTu3yonIX
00pa3zoBaTeNbHYI0 TPOTpaMMy CpPEIHEro oO0mero oOpa3oBaHUs B Tpeneiax OCBOCHUS
OIIOIT CIIO na O6a3e ocHOBHOrO oOuwiero oOpa3oBaHus, y4eOHas JUCIUILIMHA
«MaremaTuka» u3ydaercs
B 00meoOpazoBaTenbHOM Iukie yueonoro miana OITOIT CIIO Ha 6a3e 0CHOBHOTO OOIIEro
o0OpasoBaHus ¢ oJiyueHueM cpeaHero oomero oopazosanus ([IIICC3).

B yueOnbix mnanax IMIICC3 yueOnas mucuumuinHa «MaremaTuka» BXOIUT B COCTaB
o0uux o01eo00pa3oBaTeNbHbIX Y4eOHbBIX AUCHIUILINH, GOPMUPYEMBIX U3 00s3aTEIbHBIX
B npeameTHbix obnacteit @I'OC cpeanero oduiero oopazoBaHus, IS
cnernuansHocTet CITO cooTBeTcTBYyIOMIET0 MPOodUis MPoPECCHOHAITBHOTO 00pa30BaHUS.



PE3YJbTATHI OCBOEHUS YUEBHOM JUCIIUILIVHBI

OcBoenue cofepkanus yaeOHOU TUCIUIIINHBI «MaTeMaTrnkay 00ecTrieunBaeT
TOCTIKEHUE CTYJICHTAMU CIIAYIOIIUX pe3)ibmanos:

JIUYHOCHHBIX:

——Cc(OPMHUPOBAHHOCTh TPEJCTABIICHUNA O MaTeMAaTUKE KaK YHHBEPCATBHOM SI3BIKE
HayKH, CPEICTBE MOJICIIMPOBAHUS SIBJICHUHA M TIPOIECCOB, HACSIX H METOJaX
MaTeMaTHKH;

——TOHMMAaHHWE 3HAYMMOCTH MAaTEMAaTHKH JUISI HAyYHO-TEXHHYECKOTO Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIICHUS K MaTeMaTHKE KaK K 4YacTH OOIIEYEIIOBEYCCKOM
KYJIBTYPBl 4Yepe3 3HAKOMCTBO C HWCTOPHECH pa3BUTHUS MaTEMAaTHKH, SBOJIOIHCH
MaTeMaTUYECKUX HIEH;

——pa3BUTHE  JIOTHYECKOTO  MBINUICHUS, IPOCTPAHCTBEHHOIO  BOOOPaKEHUS,
QITOPUTMUYCCKON KYJIbTYPBI, KPHTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXO0MMOM
ISt Oyymient mpodecCuoHaTBHOM ACSTENBHOCTH, IS MPOJAOJIKEHUS 00pa30BaHUS
1 caM0o00Opa3oBaHUs;

——TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSHKEHUU BCEH JKWU3HM, CO3HATEIIBHOE OTHOIICHHWE K HENPEepPHIBHOMY
00pa3oBaHUI0 KakK YCJIOBUIO YCIENTHOW Mpo(decCHOHAIBbHON W O0OIIeCTBEHHOU
NESITEIILHOCTH;

——TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSITEIbHOM TBOPUECKONH M OTBETCTBEHHOM
NeSITeNIbHOCTH;

——TOTOBHOCTh K KOJUIEKTUBHON palboTe, COTPYAHHYECTBY CO CBEPCTHUKAMU B
oOpa3zoBaTelbHOM,  OOIIECTBEHHO  MOJE3HOM,  y4eOHO-HCCIIEeI0BATEIbCKOM,
MIPOEKTHOM M IPYTUX BUIAX AESITEIbHOCTH;

——OTHOILIEHHE K NpOo(ecCHOHATbHON NeATENbHOCTH KaK BO3MOXKHOCTH Y4YacTHsl B
pELICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX, OOIEHAMOHAIbHBIX
npooieM;

Memanpedmemubtx:
——YMCHHUEC CAMOCTOATCIBHO OIPCACIIATh HEIN ACATCIBHOCTU W COCTABJIATH IIJIAHBL
JCATCIBHOCTH, CaMOCTOATCIBHO OCYHICCTBJIATD, KOHTPOJHPOBATH u

KOPPEKTUPOBAaTh JEATEIBHOCTh; HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYpPChl JUIs
JNOCTHKEHHUS] TOCTAaBJIEHHBIX LEJde M peaau3aluyd IUIAHOB JESTEeNbHOCTH;
BBIOMpATh YCHEIIHbIE CTPATETUH B Pa3IMUHBIX CUTYaIUsX;

——YyMEHHUE MPOAYKTUBHO OOIIAThCS M B3aMMOJEWCTBOBATH B MPOLIECCE COBMECTHOM
NESITeIbHOCTH, YYUTHIBaTh IO3MLMUU JPYTUX  YYaCTHUKOB  JIEATEIBbHOCTH,
s dexTuBHO pasperaTh KOHOIUKTHI;

——BJIaJICHUE HABBIKAMH IO3HABATEIILHOM, Y4€OHO-HCCIIENOBATEIbCKON U TTPOCKTHOM
NeSITEIbHOCTH, HaBbIKAMH pa3pelieHus] MpodsieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIIBHOMY ITOMCKY METOJIOB pPEUICHHS MPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHbIX METO/IOB O3HAHMUS;

——TOTOBHOCTb M  CIIOCOOHOCTh K  CaMOCTOSITEJIbHOM  HMH(OpMalMOHHO-
[I03HABATEIbHON JIeATEIbHOCTH, BKIIIOUAs YMEHUE OPHUEHTUPOBATHCSA B Pa3IMUYHbIX
UCTOYHUKAX MHPOpMaLuu, KPUTHUECKH OLEHHBaTh M HHTEPIPETUPOBATH
nH(pOpMaLNIO, MOJIy4aeMYI0 U3 Pa3IMUHbIX HICTOYHHKOB;

——BJIaJICHUE S3bIKOBBIMM CpEACTBAMM: YMEHHE SICHO, JIOTMYHO U TOYHO H3JaraTh
CBOIO TOUKY 3PEHHUS, UCIIOJIB30BATh aJICKBAaTHBIE SA3bIKOBBIE CPE/ICTBA;

——BJIaJICHUE HAaBBIKAMH IIO3HABATEIbHOU peQieKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIMTENBHBIX IPOLIECCOB, UX PE3YyJIbTAaTOB M OCHOBAHWM, I'PAaHHIIL
CBOEr0 3HAHMWS U HE3HAHUS, HOBBIX MO3HABATENIbHBIX 33Ja4 U CPEJACTB IS HX
JOCTHKEHHUS;



——IIeJIEyCTPEMIIEHHOCTh B TOUCKAX M MPHUHATHH PEIICHUN, COOOpa3UTEIbHOCTh U
UHTYULUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEJICTABICHUN; CIIOCOOHOCTD
BOCIIPUHHAMATH KPACOTY U TAPMOHUIO MHPA;

* npeomMemHbvix:

——Cc(OPMUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTUKe KaK 4YaCTU MUPOBOM KYJIbTYpbI
U MECT€ MaTeMaTUKHU B COBPEMEHHON LUBUIM3AIMH, CIIOCO0aX OMUCAHUS SBICHUM
peanbHOro MUpa Ha MaTEMaTUYECKOM SI3BIKE;

——C(QOpPMUPOBAHHOCTh  NPEJCTABJIEHUNH O MaTeMaTH4YEeCKMX MOHATHSAX  Kak
BAKHEMIIMX MATEMaTUYECKUX MOJEINAX, MO3BOJIOIIMX OINKCHIBATH M HM3ydaTh
pa3HbIE IIPOLIECCHI W SIBICHUSA;, ITOHMMAHHE BO3MOXXHOCTU AKCHOMATHYECKOTO
ITOCTPOCHHUSI MATEMATUUYECKUX TEOPUI;

——BIIAQJICHUE METOJIaMH [JI0Ka3aTeJIbCTB M AJITOPUTMOB PEIIEHHUs, YMEHHE HX
IIPUMEHSATH, IPOBOJINUTH JTOKA3ATEIbHBIE PACCYKICHHUS B XOJ€ PEIIECHU 3a/1a4;

——BJIAJCHUE CTaHIAPTHBIMM  IPUEMAMM  PEIIEHHs  pPALMOHAIBHBIX U
MPPALMOHAIBHBIX, TOKA3aTENIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CHCTEM; HCIIOJb30BAaHUE I'OTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, B
TOM 4YHUCJE JJI IIOMCKA MYTH PELICHUS W WJUIKOCTPALIMU PELICHHsS YPaBHEHHU U
HEPABEHCTB;

——Cc(OpPMUPOBAHHOCTH MPEACTABIECHUNH OO0 OCHOBHBIX HOHSITHUSIX MaTEMaTHUYECKOIO
aHaluM3a M UX CBOMCTBAX, BJIAJICHUE YMEHHUEM XapaKTepU30BaTh IIOBEJICHUE
GyHKIMM, HCIONb30BAaHUE TIOJYYEHHBIX 3HAHUN I ONHMCaHMs M aHajlu3a
peanbHBIX 3aBUCUMOCTEN;

——BJIQJICHUE OCHOBHBIMU IIOHATUSAMHU O IUIOCKUX U IPOCTPAaHCTBEHHBIX
reOMETPUUECKUX (UTypax, UX OCHOBHBIX CBOWCTBAX; c(pOPMUPOBAHHOCTH YMEHUS
pacrno3HaBaTh F€OMETpUYECKHE (PUTYyphl Ha 4YEpTEXkKaX, MOJENISIX U B pEalbHOM
MUpE; MPUMEHEHHE HU3YYEHHBIX CBONCTB reomMeTpudeckux Guryp u Gopmyn uis
penieHuss FTeOMETPUYECKHX 33/1a4 M 33]1a4 C PAKTUYECKUM COJIEpKAHUEM;

——Cc(OpPMUPOBAHHOCTh TNPEJCTABICHUNH O TMpoleccax M SBICHHUIX, HMEIOUINX
BEPOSATHOCTHBIN XapakTep, CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B pEabHOM MHUPE,
OCHOBHBIX NOHATHUSAX IEMEHTAPHOW TEOPHUM BEPOSATHOCTEH; YMEHHUW HAaXOIWUTh U
OLICHUBAaTh BEPOSATHOCTU HACTYIJICHUS COOBITHIl B MPOCTEHIIMX MPAKTUYECKUX
CUTYaLMSIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJINYUH;

——BJIQJICHUE HABBIKAMH HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTpaMM IIpH
penieHun 3aay.

COJIEP)KAHUE YUYEBHOM JUCHHUILJINHBI

Bsenenue

MaTeMaTI/IKa B HaYKe, TEXHUKEC, JKOHOMUKCE, I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTUAX H
HpaKTquCKOﬁ JCATCIIBHOCTH. HGJ'II/I 1 3aJ1a4u I/I?,y‘IeHI/I?[ MaTEMaTUuUKHU HpI/I OCBOCHHUMHU
crrermmanbuaocreit CITO.

AJITEBPA

Pazseumue nonamust o wucie

[enble u paumoHanbHele yncia. JledicTBuTenbHble uncia. [Ipubnusicennvle 8b14UCieHUs.
Komnnekcnule uucna.



Kopnu, cmenenu u nocapugpmoi

Kophnu n crenenu. KopHu HaTypanbHO cTeNeHU U3 YKcia U UX cBoiicTBa.Crenenu
CpallMOHAIBHBIMU TOKa3aTeNsIMH, UX CBoMcTBa. CTeNeHu C 1eHCTBUTEIbHBIMU
nokazatensamu. Ceolicmea cmenenu ¢ 0eticmeumenbHulM nokazamenem. Beraucienue u
CpaBHEHHE KOpHEH. BBIITOIHEHNE pacyeToB C paJuKalaMH.

Pemenue nppanvoHaIbHBIX YPaBHEHHIA.

Jlorapudgm. Jlorapudm uncaa. OcHoBHOE JoTapuPMUIecKoe TOKAECTBO. JleCITHIHbICH
HaTypaybHble Jorapudmsl. [lpaBuna nelictBuil ¢ norapupmamu. I[lepexox Kk HOBOMY
ocHoBaHuto. Haxosxienue 3HaueHuil gorapudma 1no npou3BoJibHOMY ocHoBaHuI0. [lepexon
OT OJHOTO OCHOBAaHMSA K JpyroMmy. Bebrumcinenue u  cpaBHEHHE JIOTapU(pMOB.
JlorapudgmupoBanue 1 NOTEHIMPOBAHUE BHIPAKEHUH.

[TpuOnmxkeHHbIe BRIYMCIICHUS U PELICHUS MPUKIIAIHbIX 3a/1a4.

Pemenue norapupmuueckux ypaBHEeHH.

IIpeoGpa3oBanue ajredpanyeckux Bbipaxxenuid. [I[peodpazoBanue
paIrMoOHATBHBIX, HPPAIIMOHATLHBIX CTETICHHBIX, MIOKA3aTEIBHBIX U JOTapHU(PMUUECKUX
BBIPAKEHUI.

ApubmMernueckre ICHCTBUS HAJ YUCIAMH, HAXOXJEHHWE NPUOIMKEHHBIX 3HAYCHUUN
BEJIMYMH M TOTrPEUTHOCTEH BbIUUCICHUH (a0COIIOTHOM M OTHOCHUTENBHOMN), CpaBHEHHE
YUCJIOBBIX BBIPAKECHUM.

Haxoxxnenune 3HaueHWW CTENEHEH C paldoOHATBHBIMH ToKazaTenssMu. CpaBHEHHE
creneneit. [IpeoOpa3zoBanus BeIpaKEHUH, COAEPKANIUX CTENeHH. Perenne mokasaTebHBIX
YPaBHEHUM.

Pemenue npuknaaHbix 3a7a4.

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TTIOHATHUSI

Panmuannas wmepa yrma. BpamarensHoe paBmwxkeHue. CHHYC, KOCHHYC, TaHT€HC |
KOTaHT'€HC YHCIa.

OcHoBHEIE TPUTOHOMECTPHYCCKHEC TOXKIACCTBA

®opmyinsl npuBeaeHus. @opmyibl cioxeHus. Dopmyinsl ynsoeHus: QPopmynvl nouo-
BUHHO20 Y21d.

[IpeoGpa3oBanus NPOCTEULINX TPUTOHOMETPUYECKUX BbIPAKEHUN

[IpeoGpa3oBanue cyMMbl TPUTOHOMETPUYECKUX (PYHKLIUN B IPOU3BEACHUE U
MIPOM3BEACHUS B CYMMY. Buipasicenue mpueconomempuueckux QyHKyuil uepes maH2enc
NOJIOBUHHO20AP2YMEHMA.

Tpuronomerpuieckue ypaBHEHHs 1 HEPABEHCTBA

[Ipocreitmme TPUTOHOMETPUYECKUE YpaBHEHHUS. IIpocmeriwue
MPULOHOMEMPUYECKUECHEPABEHCMEA.

OoOpaTtHble TPUrOHOMETPHYECKHE PYHKIMHU. APKCUHYC,apKKOCUHYC,apKTAHT€HC.

Panuannbiii MeTO1 U3MEpEHHsI YTII0B BpallleHUs U CBSI3b ¢ IpagycHOi Mepoil. OCHOBHbIE
TPUTOHOMETPUUECKHE TOXKJIECTBA, POPMYJIbI CIOKEHUS, YABOCHHUS, IpeoOpazoBaHue



CYMMBbI TPUTOHOMETpUYECKUX (DYHKIIUI B IpOU3BeeHUE, peoOpa3oBaHUe IPOU3BEACHUS
TPUTOHOMETpUUECKUX QYHKIMI B cymmy. [Ipocreiinine TpuroHoMeTpuieckie ypaBHeHuUs U
HEpPaBEHCTBA.

OOpaTHble TPUrOHOMETpHUUECKHUE (DYHKIIUU: apKCUHYC, apKKOCUHYC, ApKTaHT'€HC.

®YHKIUH, UXCBOMUCTBA U TPA®UKH

DyHKIUMN. ObnacTb onpeeneHus u MHOECTBO 3HaueHuM;rpauk
¢byHKIMM,T0cTpoeHue rpaduKkoB (QYHKIMM, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOaMHU.

CpoiicTBa pyHknmnu.
MOHOTOHHOCTB,4Y€THOCTh, HEYETHOCTh,0rPAHUYEHHOCTh, IEPUOAUYHOCTb. [IpomexyTku

BO3pacTaHMsl M YObIBaHMS, HaWOOJIbIIEE M HAaWMEHBIIEE 3HAUECHUS, TOUKH 3KCTPEMyMa.
I'paduueckas unTepnperauus. [lpumepsl (QyHKIIMOHAIBHBIX 3aBUCHUMOCTEH B pealIbHbIX
nporeccax u siBIeHusX. Apudmernyeckue onepanuu HaJl QyHKIUSIMHU.
CnoxHas ¢pyHkius (komnosuuust). [lonstue o HenpeprIBHOCTU (YHKIIUH.

Oopatnbie ¢Qynknuu. OOmacTe omnpenesneHus W 00JacTh 3HAYCHUM OOpaTHOM
¢byuakuun.I'paduk oOpatHoit GyHKIMH.

CTGHGHHBIC, IIOKa3aTCJIbHBIC, HOFapI/I(i)MI/I'-Ie(ZKI/IC U TPUTOHOMCTPHUYCCKHE

(GyHKIMH.
OO6paTHble TpUrOHOMETpUUYECKUE (YHKITUU

Onpenenenus GyHKIUN, UX CBOMCTBA U IpaUKH.

[IpeobpazoBanus rpaduxos. [lapamienbHbI IEPEHOC, CUMMETPHUS OTHOCUTEIHHO OCEH
KOOpJIMHAT U CUMMETpPHUsI OTHOCHUTEIBHO Hayajga KOOPAWHAT, CUMMETPHUS OTHOCHUTEIHHO
NPSIMOM ¥ = X, pacTsDKEHHE U CKaTue BIOJb OCei KOOpAUHAT.

[Ipumepbl 3aBUCHMOCTEN MEXIy MEPEMEHHBIMU B pealbHBIX MPOLECcax M3 CMEKHBIX
mucuumiinH.  Omnpenenenue ¢ynkuuid. Iloctpoenne wu  ureHue rpadukoB (YHKIMM.
UccnenoBanue Qynkunu. CBolcTBa JIMHEWHOM, KBaApaTUYHOW, KyCOYHO-JIMHEHHON H
npobHo-nuHelHoN (yHkiuil. HenpepbiBHble u nepuonnyeckue (pyHkuumu. CBoMcTBa U
rpaguku CHHYyca, KOCHHYCA, TaHIeHca U KoTaHTeHca. OOpaTHbie QYHKIMHM U UX Tpaduky.
OObpatHble TpuroHomerpuyeckue ¢yHknuu. IlpeoOpazoBanus rpaduka QyHKUIUU.
IMapmonnueckue xkonebanus. [Ipukitamapie 3amaqm.

[TokazarenbHble, TorapupMuyecKkue, TPUrOHOMETPUUECKUE YPAaBHEHUS U HEpAgeHCmad.

HAYAJIA MATEMATHYECKOT'O AHAJIN3A

ITocaenoBaTeabHocTH. CIOCOOBI 3aJaHUA M CBOMCTBA YHUCIIOBBIX

MOCJIEIOBATEILHOCTEM.
[lonsatue o mnpenmene mocnenoBareabHOCTH. CyIIECTBOBaHHME TIpenea MOHOTOHHOU
OTPaHUYEHHOU nocieaoBareabHOCcTH. CyMMUPOBaHUE

noclsenoBarenbHocTeld. beckoneuHoyObIBatoIasi reoMeTpruyeckasi Iporpeccus U ee CyMMma.

IIponsBonnasi. IloHATne 0 NPOU3BOMHON  (QYHKIMH,e€ TEOMETPUYECKUH U
¢buznueckuiicMpICll. YpaBHEHUE KacaTelbHOH K rpaduky ¢yHkiuu. [Ipou3BoaHble CyMMBL,
pPa3HOCTH, MpOU3BEACHHUS, YacTHble. [IpoM3BO/HBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHM.
[IpuMeHenrne TPOW3BOJHOM K HCCIAEAOBAaHUIO (QYHKIUA W TIOCTPOSHUIO TPaPHUKOB.
[IpousBoiHBIEOOPAaTHON PYHKINN U KOMIO3UINH (DYHKIUH.

[IpuMeprl HCHOIB30BaHMS NPOM3BOJHOM JUIS HAXOXKICHUS HAWIIy4lIero pPEIICHHUS B
MPUKIAIHBIX 3a7auax. Bropas npousBojHas, ee TeoMeTpUYecKuil U (U3NYECKUN CMBICIH.
HaxoxpaeHnue ckopocTtu ajs mpoluecca, 3alaHHOro popmysoi U rpadukoM.

IlepBooOpa3sHass u wuHTerpajd. I[IpuMeHeHue ONpPEeACIIEHHOTO HWHTErpaiga i
HaXO0XJACHUAIUIOMA KpUBONMHEWHON Tpaneuuu. @Popmyna Herorona—IleitoHumna.
[Ipumepbl npuMeHeHus: HHTErpajia B GU3UKE U TEOMETPUH.



UYucnoBass 1OCIEA0BAaTENbHOCTh, CIIOCOOBI €€ 3a/JaHus, BbBIYUCICHUS YJICHOB
nocienoBarenbHocTd.  [lpegen  mocnenoBarenbHOcTH.  beckoHeuHo — yObIBaromas
reoMeTpHuuecKas Mporpeccus.

[Ipoun3BoiHasA: MEXaHUYECKHUIM U T€OMETPUYECKUI CMBICII IPOU3BOIHOM.

VYpaBHeHue kacatenbHOW B oOuiem Buze. IlpaBuna u dopmynsl nuddepeHnupoBanus,
TabJiMla MPOU3BOJHBIX 3J€MEHTAapHBIX (QyHKuMH. MccnenoBanue (QyHKIHMHM € TOMOIIbIO
npou3BoHOM. Haxoknenwe HauOOIBIIET0, HAMMEHBIIETO 3HAYEHUS W HKCTPEMaIbHBIX
3HaYeHUN QYHKLHUU.

WNuterpan u nepBooOpaznas. Teopema Herotona—IJleiiOnumna. [lpumenenne narerpana K
BBIYUCIICHUIO (PU3UYCCKUX BEITMYHMH U TUIOIIAICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHussT M CHCTeMbl ypaBHeHMHM. PamuonanbHble, HppalMOHAIBHEIE,
II0KA3aTEeIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE TpPHUEMbl HX peuieHus (pa3jJoKEHWE Ha MHOXKHTEIH, BBEJACHHE HOBBIX
HEU3BECTHBIX, MMOJCTAHOBKA, TpaUecKuii METOM).

Hepagencraa. PanmonaneHele, MppaLMOHAJIBHEIE, IIOKa3aTeJIbHbIC
UTPUTOHOMETpHUUYECKHE HepaBeHCTBA. OCHOBHbBIE IIPUEMBI UX PEIICHHUS.

Hcnosb3oBanue CBOWCTB M rpapukoB (YHKUMH NpPH pelIeHUW YPaBHEHHMH H
HepaBeHCTB. MeTo uHTepBaioB. M3o00pakeHue Ha KOOPAMHATHOM IJIOCKOCTHU
MHOY»ECTBAPEUICHUI YPAaBHEHHUI Y HEPABEHCTB C ABYMs [IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaouwie 3a0auu

[IpuMeHeHNEe MaTeMaTH4eCKMX METOJOB Ui PELICHUs COACpKATENbHBIX 3a1ad W3
pa3IMYHbIX 00J1aCTeN HayKU U MPAKTUKH.

WNHTtepnperanus pe3ynaprara, yueT pealbHbIX OTPAaHUYECHUN.

Kopuu ypaBuenuil. PaBHOocunbHOCTh ypaBHeHHil. IIpeoOpazoBanue ypaBHEHUH.
OcHoBHbIE IIpHEMbI pelieHus: ypaBHeHHH. Pemienue cucreM ypaBHeHui. Mcnosib3oBaHue
CBOMCTB U IpapuKOB QYHKUMN Ui pEIICHNs YpaBHEHUN 1 HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOATHOCTEN

DneMeHTbl KOMOMHATOPUKH

OcHOBHbIE TOHATUS KOMOWHATOPUKH. 3aJaud Ha T[OJCYET YHucia pa3MEIIeHHH,
IepecTaHOBOK, coueTaHuil. Pemienue 3anau Ha mnepebop BapuanToB. Popmyna OGuHOMa
Herotona. CpoiicTBa OMHOMHHANBHBIX KO3 uieHToB. Tpeyronbauk I[Tackans.

DeMEeHTbI TEOPHH BEPOSITHOCTEN

CoObITHE, BEpOATHOCTb COOBITHS, CIOXKEHHE M YMHOXXeHHE BeposiTHocTei. [lonstue
OHE3aBUCUMOCTU COOBITHM. JIMCKpeTHas ciiydaiiHas BEIMYMHA, 3aKOH €€ pacHpelesIeHUs.
UucnoBsle XapaKTEpUCTUKU JUCKPETHOW CiydyalHOM BenuuuHbl. lloHATHE O 3aKoHe
OOJIBIINX YKCEN.

DJIeMEeHTHl MaTEeMaTUYEeCKOM CTaTUCTUKU

[IpencraBnenne qaHHBIX (TaOIUIBI, THATPAMMBI, TPAPHUKH), 2eHEPATbHAS COBOKYNHOCb,
8blOOpKa, cpednee apupmemuueckoe, meouana. llonsmue o 3adauax mamemamuieckou
CMamucmuxu.

Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 8epoSMHOCHHbIX MEMOOO08.



HcTopus pa3Butrs KOMOMHATOPUKU, TEOPUU BEPOSITHOCTEH M CTATUCTUKU U UX POJIb B
pa3aMuYHbIX cdepax dYeloBEYECKOW Ku3HeaesTeabHoCcTU. IlpaBuia KOMOMHATOPHKH.
Pemenne koMOuHATOpHBIX 3adady. Pa3MemnieHusi, codyeTaHus U INEPECTAaHOBKU. buHOM
Herotona u tpeyronsuuk [Tackans. Ilpuknanssie 3agaqu.

Kitaccnueckoe onpeneneHne BEpOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpEMa O CyMMeE
BeposTHOCTEN. Bbruncnenue BepostHocTed. Ilpukiagneie 3amaun. [IpencraBinenue
YUCIIOBBIX JaHHBIX. [IpuKnanHbele 3a1a4n.

I'EOMETPUA

Hp;wbze U niockocmu 6 npocmpancmee

B3anMHOe pacnosiokeHue IByX NpsMBIX B IpocTpaHcTBe. [lapamienbHOCTH MpsAMON U
mockocTy. IlapamnensHocTh MTOCKOCTEN. [lepneHauKyIIpHOCT NPSAMOM M IUIOCKOCTH.
[lepneHuKynsip ¥ HaKJIOHHAs. YTOJI MEXKIY NMPSAMOW M IUIOCKOCTBIO. JIByrpaHHBIN YIoOJI
YroJs MexX Iy MIIOCKOCTAMH. [IlepneHIuKyIsIpHOCTD JBYX INIOCKOCTEH.

I'eomerpuueckue npeoOpa3zoBaHuUs MPOCTPAHCTBA: MAapaJlJICNIbHBIN MEPEHOC, CUMMETPUS
OTHOCHTEJIBHO TUIOCKOCTH.

[TapannensHoe mpoexkTupoBanue. [liowads opmozonanvhou npoekyuu. V3o00pakeHue
IIPOCTPAHCTBEHHBIX (DUTYD.

[Ipu3Haky B3aWMHOIO PpACHOJIOKEHHUS HPSAMBIX. YTOJl MEXAy HNpsAMbIMU. B3aumuoe
pPacIoJIOKEHNE MPSMBIX U IUIOCKOCTeH. [leprnieHauKkynsap 1 HakJIOHHAsA K IUIOCKOCTH. YTOJI
MEXKIy MpsMOA M IUIOCKOCThIO. TeopeMbl O B3aUMHOM PpACIOJOKEHHHM MPAMOU U
IJIOCKOCTH. Teopema 0 Tpex NepreHIuKYIsIpax.

[Ipu3Haky ¥ CBOMCTBA MapajuIeNIbHBIX U NEPHEHANKYJSAPHBIX IIIOCKOCTEN. PaccTosiHue
OT TOYKH JO IIOCKOCTH, OT NIPSIMOM 1O IUIOCKOCTH, PAaCCTOSHHE MEXIY IIIIOCKOCTSIMH,
MEXAY CKpEIIMBAIOIIMMUCS  NOPSIMBIMH, MEXJIy [POU3BOJbHBIMU  (urypamum B
IIPOCTPAHCTBE.

[TapannensHO€ MPOEKTUPOBAHUE U €T0 CBOMCTBA. Teopema O IUIOMAAM OPTOrOHAIBHOU
MIPOEKIIMM MHOTOYI0JIbHUKA. B3anMHOe pacroioxkeHrne npocTpaHCTBEHHbIX (QUTYD.

MHororpanHuku

Bepiunebl, pebpa, rpaaun MHOTOrpanHuka. Pazsepmxa. Muozozepanmnsie yenvi. Buinykivle
MHOTOrpaHHUKH. Teopema Diimnepa.

[Ipusma. Ilpsmas u naxronnas npusma. [lpaBunshas npusma. [lapamnenenunen. Kyo6.

[Mupamuna. IlpaBunbpHas nupamuga. YcedeHHas nupamuaa. Terpasap. Cummerpuu B

KyOe, B mapajuienenurnesne, B npume u nupamuae. CedeHus Kyoa, mpru3Mbl U MUPAMUIBI.

[IpencraBnenne o TpaBWIBHBIX MHOTOTPAaHHMKAaxX (TeTpalape, Kybe, OKTadJpe,
noIeKadipe U uKocadape). Paznudnbie BUIbI MHOTOTPAaHHUKOB. VX n300pakeHusl.

Tena u NOBEPXHOCTHU BpalLlCHUS

Hunuuaap u xoHyc. YceueHHbI koHyc. OCHOBaHWE, BBICOTa, OOKOBas MOBEPXHOCTH,
obpasytomas, pazBepTka. OceBble CEUCHHS U CEUCHUS, MapaieTbHbIE OCHOBAHHUIO.

lap u cdepa, ux ceuenus. KacarenbHas miockocts K cdepe. CedeHusi, pa3BepTKu

MHOIOrpaHHuKoB. Ilnomane mnoBepxHOCTH. Buasl cuMMeTpuii B IPOCTPAHCTBE.

CuMMeTpus Te BpalleHus: | MHOTOI'PaHHUKOB.

N3mepenus B reomeTpun

O6bem u ero usmepenne. urerpanpaas popmyiia oobema.

@opmynel 00beMa Ky0a, MPSMOYTOJBHOTO TMapajuieNienunena, MPU3MBbL, IHIHHIPA.
®opmynbl o0bemMa nupaMuibl U KoHyca. Gopmysibl miIomagy NoBEpXHOCTEH LHUIMHAPA U
KoHyca. @opMyipl 00beMa I1apa U oA chepsl.



[Tono6ue ten. OTHOLICHUS TIOIIAIeH TOBEPXHOCTEH U 00bEMOB MOJOOHBIX TET.
Brruucnenue miomaneit 1 00beMOB.

Koopaunats! 1 BEKTOpBI

[IpsimoyronpHas (nekapToBa) cuUcTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna
pacCTOSIHUS MEX]Ty ABYMs TOUKaMH. Y paBHEHUsI cEPBI, nIOCKOCMU U NPAMOIU.

Bexropel. Mogaynp Bekropa. PaBeHcTBO BekTOopoB. Cilo)K€HHE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4ucio. Pa3nokeHue BEKTOpa IO HANpaBICHUSM. YTOJd MEXAYy JIBYMs
BekTopami. IIpoekuus BexkTtopa Ha ock. Koopaunatsl BekTopa. CKansipHOE NMPOU3BEICHUE
BEKTOPOB.

Hcnonp30BaHne KOOpAMHAT U BEKTOPOB IIPU PEIICHUN MAaTEMAaTUYECKUX M ITPUKIIAIHBIX
3az1a4.

Bexkropsl. JleiicTBus ¢ BekTopaMu. [{ekapToBa cucremMa KOOpAUHAT B MPOCTPAHCTBE.

YpaBHEeHHE OKPYKHOCTH, c(hephbl, IIoCKoCTH. PaccTosinue mexay Toukamu. JleicTBus ¢
BEKTOpaMH, 3aJaHHbIMU KoopAuHaTamu. CKalsipHOE MPOU3BEACHHUE BEKTOPOB. BekTopHoe
YpaBHEHHUE NPAMOUN M IUIOCKOCTH. Vcmob30BaHNe BEKTOPOB MPH J0KA3aTEIbCTBE TEOPEM
CTEPEOMETPHH.

JInsi BHEAYIUTOPHBIX 3aHATUN CTYyIEHTAM Hapsily C PEIICHUEM 3a7a4 U BBIIOJIHEHUS
MPAKTUYECKUX 3aJaHUi MOXKHO HPEUIOKHUTh TEMbl HUCCIIEIOBATENIbCKUX U peepaTUBHbIX
paboT, B KOTOPbIX BMECTO CEpUM OTIENIbHBIX MEJIKHUX 3aJa4 U YIIPaKHEHUH MpeaIaraiorcs
CIOKETHbBIE 33/1aHUs, TpeOYIoUIUe UINTEIbHON paboThl B paMKax OJHOM MaTeMaTH4YecKOu
CUTYallMd. DTH T€Mbl MOT'YT ObITh KaK MHAMBUAYAIbHBIMU 33JaHUSIMH, TaK U IPYHIOBBIMU
JUISI COBMECTHOTO BBITIOJIHEHHSI HCCIIEOBAHUS.



TEMATHYECKOE IINTAHUPOBAHUE

TEXHUYECKHIA, COIIUAJIBHO-9KOHOMUYECKHU MMPODUIHN
MNPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA

[Ipu peanuzamuu  conepkanus 00MIE0Opa30OBATENBPHON  y4€OHOW  TUCIUTUIAHBI
«Marematuka» B mpenenax ocBoenuss OIIOII CIIO Ha 6a3e OCHOBHOro 00IIEro
oOpaszoBaHusi C ToJydeHHeM cpenHero oomero ooOpazoBanusa (IIIICC3) makcumanbHas
ydeOHast Harpy3ka 00y4JarommuXxcs COCTABIISCT:

* no crneuuanbHocTsIM CIIO texnuueckoro npoduns — 252 yac. M3 Hux ayauropHas

(oOs3aTenpHAs) Harpy3ka oOydJarolIuXcs, BKJIIOYAs MpakTU4YecKue 3auatus, — 234

yaca MpoMeXKyTo4Has arrectauus 18 yacos

TEMATHYECKHAM IIVIAH
HaumeHoBaHHe pa3/ie/ioB H TeM Max.nar | Ayaurop | ITpomex
py3Ka HBIX arrect

Beenenne |[IpeqMeT U 3a1a4n MaTEMATUKM. 2 2
Paszen 1 Pa3BuTHE MOHATHS O YHCIIC 18 18
Pasmen 2 |[PYHKIMH, HX CBOKCTBA U rpaduku 12 12
Pasnen 3 |KOPHH, CTENCHHU U JIOTapH(MBI 18 18
Pasnen 4 |OCHOBBI TPUTOHOMETPHH 22 29
Paszzen 5 ITocnenoBaTenbHOCTH 6 6
Paznen 6 [Ipon3BoiHAsA, €€ IPUMEHEHNUS 24 24
Pasyen 7 |[VIHTCTPAI U €r0 MPHIOKCHNUS 30 30

KomOunaTtopuka, ctatuctuka u teopus 20 20
Paszpnen 8 .

BEPOSITHOCTEN
Paszen 9 [IpsiMbI€ ¥ TIIIOCKOCTH B IPOCTPAHCTBE 14 14
Pasnen 10 [KOOpIMHATEI K BEKTOPBI 14 14
Pasyen 11 |[MHOTOrpaHHHUKH 14 12
Pasyen 12 |1€1a ¥ IOBEPXHOCTH BPAILCHIS 14 14
Pasyen 13 [MI3MepeHns B reomerpun 14 14
Paznen 14 HTorosoe nmoBTOpEeHUE 15 15

Bcero 251 237 14




XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIBHOCTH

CTYJAEHTOB

Conepxanue
PN XapaKkTepUCTHKA OCHOBHBIX BH/IOB /1eSITeJIbHOCTH CTY1€HTOB
y (Ha ypoBHe y4eOHBIX JieiicTBHII)
O3HakOMJIEHHME C POJIbI0 MaTeMaTUKH B HAayKe, TEXHHUKeE,
BBenenue SKOHOMHUKE,

WH(POPMAITMOHHBIX TEXHOJIOTUAX U MPAaKTUYECKO]
JIEATEILHOCTH.

O3HakOMJICHHE C TESIMA W 3a7adaMyd U3yYeHUsS MaTeMaTHKHY|
npu

ocBoeunu criermanbuocret CI1O

AJITEBPA

Pa3BurTue NoHATHSA
0 Yyucje

Brimonnenune apudmeTrnyeckux JEWCTBUH HaJ  YUCIIAMH,
coueras

YCTHBIE€ U TUCbMEHHBIE TPUEMBI.

Haxoxnenue 5 NPUOIIDKEHHBIX ~ 3HAYCHUU BEJINYNH 17|
MOrPENTHOCTEN

BBIYUCIICHUN (a0COJIIOTHOW M OTHOCHTEIIBHOW); CpPaBHEHHE
YHCIIOBBIX

BBIPAKEHUM.

Haxoxzaenue ommnOok B NpeoOpa3oBaHUSAX M BBIYUCICHUSX
(oTHOCHTCA

KO BCEM ITyHKTaM IPOrPaMMBbI)

Kopuu, crenenu, Jjiora-
pudmbI

O3HakOMJIEHHE C TOHSTUEM KOPHS n-i CTeNeHH, CBOcTBamy|
pasuKaioB

1 IpaBUJIAaMU CPABHEHHUSI KOPHEH.

Q@OpMyJIIMPOBAHME ONIPENEICHUS KOpPHS M CBOWCTB KOPHEH.
Beluucnenue u CpaBHEHUME KOPHEH, BBINOJHEHUE IPUKHJIKH
3HA4YEHMS KOPHS.

[IpeoOpa3oBanrie 4YUCIOBBIX U  OYKBEHHBIX BBIPaKEHUH,
COJIeprKaBILIUX

pajuKabl.

Brinosinenue pacueroB no gopmysam, cofepiKalluM paauKaibl,
OCYILECTBIISAS

HE00X0IMMbI€ MM0ICTAHOBKU U TPE0Opa30BaHUs.

Omnpenenenre paBHOCWIBHOCTH BBIPAXEHUN C pajuKallaMu.
Pemrenne

UppalMOHAJIbHBIX YPaBHEHUH.

O3HakOMJIEHME C TIOHSITHEM CTENEHU C JIEHCTBUTEIIbHBIM]
[IOKa3aTelIeM.

Haxoxnenue 3HA4YCHUI CTEIICHU, UCIIOJIb3Ys npy
HE0OX0IMMOCTH

MHCTPYMEHTAJIbHBIE CPECTBA.

3anucblBaHUE KOPHS 1-H CTENEHU B BHUJIE CTENEHU C JAPOOHBIM
rmokaszareseM U Hao0opoT.




@opMyIMpOBAHKE CBOWCTB CTENEHEN. BpIUKCIIEHHE CTENEHEN ¢
panoOHaIbHBIM

[I0KA3aTeJeM, BBIIIOJHEHUE TPUKNAIKA 3HAYEHUS CTEIICHU,
CpaBHEHHUE CTETICHEN.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BbIpaKEHUM,
COJIepIKAIINX

CTEIIEHU, IPUMEHS CBOKCTBA. Pellenne nokasareiabHbIX
YpaBHEHUM.

O3HakoMJIeHHE C TPUMEHEHHEM KOPHEH U cTeneHel npu
BBIUMCIICHUU

CPEIHUX, ACICHUHU OTPE3Ka B «30JI0TOM C€4eHHM». Pemenne
IIPUKJIQHBIX 33]1a4 Ha CJIIOKHBIE IIPOLECHTHI

IIpeoOpa3oBanue
ajnredpanyeckux

BbIpaKeHHU

Brinosnnenue npeodpazoBaHuil BeIpaKeHUM, TPUMEHEHUE
hopmya,

CBSI3aHHBIX CO CBOMCTBAMHM CTETICHEH U JIoTapru(MOB.
Onpenenenre 006JacTH TOMYCTUMbBIX 3HAUEHUN
JoTapu(PMUIECKOTO

BbIpakeHus. Pemienue norapuMuyeckux ypaBHeHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIC MOHATUSA

N3yuenne paainaHHOTO METO/1a U3MEPEHUS YIVIOB BPAILECHUS U
UX CBSI3U C rpaaycHoi Mepoil. M300pakeHue yrioB BpallieHus
Ha

@OopMyIMPOBAHKE ONPEICIICHUN TPUTOHOMETPUYECKUX
byHKINNA

IUIA YTJI0B IOBOPOTA U OCTPBIX YIVIOB IIPSAMOYTOJIBHOIO
TpeyrojabHUKa U

00BsICHEHUE UX B3aUMOCBS3H

OcCHOBHBIE
[TpuMeHeHHEe OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKIECTB IS
TPUTI'OHOMETPUIECKME | ppiqyicieHns 3HAYEHUI TPUTOHOMETPUIECKUX (DYHKIIHH 10
TOKIeCTBa OJHOY U3 HUX.
W3ydeHne oCHOBHBIX (POPMYIT TPUTOHOMETPHUU: (HOPMYJIBI
CJIOXEHHSI, YIBOCHUS, IPE0OpPa30BaHUS CYMMBI
TPUTOHOMETPUYCCKHUX (PYHKIMH B IIPOU3BEICHUEC U
Hpeoﬁpagonaﬂue MMPOU3BCACHUA B CYMMY U IPUMCHCHHE IIPHU BBIYHMCIICHUN
npocTeiimux 3HAYEHHS TPUTOHOMETPUIECKOTO BBIPAKEHHS U YIPOLIEHHUS €TO.
O3HaKOMJICHHE CO CBOMCTBAMU CHMMETPHH TOUYCK Ha
TPUTOHOMETPUYECKUX | o yyypoii OKPYKHOCTH U IPUMEHEHUE UX VIS BEIBOAA (POPMYII
BbIPAsKeHU MIPUBEICHHUS.
Pemenue mo ¢popMyaamM ¥ TPUTOHOMETPUICCKOMY KPYT'Y
[TPOCTEMIINX TPUTOHOMETPUUECKUX ypaBHEHUM. [Ipumenenne
0OITUX METOJIOB PEIICHHS YpaBHEHUH (TIpUBEICHUE K
[Ipocreiimme TUHEITHOMY, KBaJpaTHOMY, METOJI Pa3JIO’KEHUSI Ha MHOKHUTEIIH,
TPUTOHOMeTPUYECKHe [3aMEHBI IIEPEMEHHO) TIPU PEIICHUN TPUTOHOMETPHYECKIX
YPABHEHHS U ypaBHCHHI. YMEHUE OTMEYATh HA KPYIe PEIICHUS TPOCTEHIIIIX
HepaBeHCTBA TPUTOHOMETPUYCCKHX HEPABECHCTB.

APKCHHYC, aDKKOCHHYC,

APKTAHICHC YUCJIa

(O3HaKOMJIEHHE C IOHATHEM 0OpaTHBIX TPUTOHOMETPHUYECKHUX
¢dyHkuil. M3yuenue onpeneneHuil apkcunyca, apkKOCHMHYca,
apKTaHreHca 4ucia, popMynupoBaHue UX, H300pakeHne Ha
C€AMHUYHON OKPYKHOCTH, IPUMEHEHNE ITPU PEIICHUN YPAaBHEHMIA.

®YHKIIUHU, UX CBOVCTBA U TPA®UKH




DyHKIUMN.
IHonsitue o
HeNpepbIBHOCTH

byHkuun

O3HakoMJIEHHE C TIOHSITHEM TIEPEMEHHOU, TPUMEPAMH
3aBUCUMOCTEN

MEXIY IIEPEMEHHBIMU.

O3HakoMJIeHHE ¢ IOHATHEM Ipaduka, OIpeaesieHrne
MPUHAIIJIC)KHOCTHU

TOYKH rpapuky yHkuuu. OmnpeneneHue no popmyse
IIpOCTEMNIIEeH

3aBUCHUMOCTH, BUJa ee rpaduka. Beipaxkenue nmo hopmyse
OJIHOY ITIEPEMEHHOM Yepe3 Ipyrue.

O3HakomJieHHE ¢ onpezesieHneM QyHKINHN, GOpMyIUpOBaHUE
ero.

Haxosxnenue oGmactu onpeaeneHus u 00J1acTi 3HAYCHHI

byHKIUN

CpoiicTBa pyHKUIMHU.
I'padguueckan
HHTepnpeTanus.
IIpumepsl
(pYHKIHMOHAIBLHBIX
3aBHCUMOCTEH B
peajibHbIX

npoueccax u
ABJICHUAX

O3HakoMJieHHEe ¢ TpuMepaMiu (QYHKIIMOHAJIBHBIX 3aBUCUMOCTEN
B

peaNbHBIX IIPOLIECCAX U3 CMEXKHBIX AUCIUIUIMH.
O3HaKoMJIEHHE C JOKa3aTEIbHBIMU PACCYXKIACHUSIMU HEKOTOPBIX

CBOMCTB JINHEHHOM U KBaJIpaTUYHOU (PyHKIUH, IPOBEACHHE
WCCTIe0BaHUS TMHEHHOM, KyCOYHO-TUHEHHOM, TPpOOHO-
JIMHEWHOMN U KBaJAPaTUYHON

¢byHKIMM, nocTpoenue ux rpapukos. [loctpoenue u uteHne
rpaduxoB Gynkuuii. MccnenoBanue pyHKIUM.

CocraBienue BUJIOB (YHKLUMN 110 JTaHHOMY YCJIOBHIO, pELICHHE
3a1a4

Ha SKCTPEMYM.

Brinosinenue npeodpazoBanuii rpaguka GyHKIHH

OopatHble GyHKUMU

N3yuenue noHsaTHs 00paTHOM pyHKLMHU, OTpe/iesieHne BUaa U
o-

cTpoeHue rpaduka oOpaTHON QYHKINU, HAX0XKACHUE €€
oOmnactu

onpezeneHus U obnactu 3HadeHuil. [Ipumenenue cBoicTB
byHKINNA

IIPU MCCIIE0BAHNUU YPABHEHUH U PEIIEeHNUH 334 Ha SKCTPEMYM.
O3HaKOMJIEHHE C IOHATHEM CJIOKHOU (PyHKIIUU

CreneHHble, MOKAa3a-
TeJbHbIE,
Jorapugpmuyeckue

|
TPUTOHOMETPHYECKH e

pyHkuum.
Oo0paTHble
TPUTOHOMETPHYECKHE

byHkuun

Borurcnenue 3nauennit pyHKIuN 10 3HAUEHUIO apryMeHTa.
OmnpezeneHne NOJ0KEHU TOYKU Ha rpadHKe 110 ee
KOOpAMHATaM 1

Ha000pOT.
Hcnonb3oBaHue cBOMCTB GYHKUIMN ISl CpPAaBHEHUS 3HAYCHUM
CTeNeHen u jgorapudmMos.

[TocTpoenune rpadMKOB CTETICHHBIX U JIOTApUPMUICCKUX

GyHKLIU.
1 oTIpesiesieHre 1o rpadukam ux CBOMCTB. BrimosiHeHue

peoOpa3oBaHusi rpaUKOB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IHocaenoBaTe LHOCTH

O3HaKOMJICHHE C IIOHITHUEM YHCIIOBOU nOoCJICa0BATCIbHOCTH,

crocodamu ee 3aaHus, BBIYUCICHUAIMH €€ YJICHOB.




O3HakoMIIeHHE ¢ IOHATHEM IIpeJiesia 0CIeA0BaTEIbHOCTH.
O3HaKOMJIEHHE C BBIYMCICHUEM CYMMbl OECKOHEUHOTO
YHCIIOBOTO

psiaa Ha MpUMepe BbIUKUCICHUSI CyMMbl OECKOHEUHO yObIBarOLIei
r€OMETPUYECKON MPOTPECCUMN.

Pemenue 3a1ay Ha npuMeHeHHE GOPMYIIBI CyMMbI OECKOHEYHO
yObIBaroLIell TeOMETPUYECKOI MPOTrpecCHU

IIpousBoanas u ee

O3HaKOMJIEHHE C IOHITHEM IIPOU3BOIHOM.
N3yuenue u popmynnpoBaHUe €€ MEXaHUYECKOTO U

NpUMeHeHue reOMETPUUECKOTO
CMbICTIa, U3YUEHHE aJITOPUTMa BHIYMCIIEHUS IPOU3BOJHON Ha
npu-
Mepe BBIYUCIIEHUSI MTHOBEHHOM CKOPOCTHU U YTJIOBOTO
ko3¢ dunreHTa
KacaTeJIbHOM.
CocraBiieHH€e ypaBHEHUS KacaTelIbHOW B 0OIIIEM BHJIE.
YcBoenue npasui 1updepeHIupoBaHus, TAOIHUIIbI
IIPOU3BOJIHBIX
3JIEMEHTApHBIX (PYHKUUN, TPUMEHEHUE JJIs1
nudpdepeHInpoBaHus
(YHKIIMA, COCTABIICHUS YPaBHEHUS KacaTeIbHOM.
N3ydeHue TeopeM o CBsI3U CBOMCTB (PYHKLIUHU U IPOU3BOJHOM,
(bopMyITUpOBKa UX.
[IpoBeaeHune ¢ MOMOUIBIO TPOU3BOJIHON HCCIIEA0BAHUS
¢dbyHKIMH, 3a-
TaHHOUW (OPMYIIOM.
YcTaHoBIieHHE CBSA3U CBOMCTB (DYHKIIMU U TPOU3BOIHOM MOUX
rpadukam.
[IpuMeHeHre npON3BOIHOM AJIs PELICHUS 33]1a4 Ha HAX0XKIACHUE
HauOOJIBIIET0, HAMMEHBIIIETO 3HAUYEHUS U Ha HaX0XK/IEHUE
IKCTpEMyMa

IlepBooGpa3nasn O3HakoMJIeHHE C IOHSITHEM UHTErpajia U nepBooopa3Hoil.

U MHTerpaJ

N3ydeHue nmpaBuiia BEIYMCIECHUS IEPBOOOPA3HON U TEOPEMBI
Hprorona—IJleitOnuna.

Pemenue 3a1a4 Ha cBsI3b NEPBOOOPA3HON U €€ IPOU3BOJHOM,
BBIYMCIIEHUE NIEPBOOOPA3HON Ui JaHHON (DYHKIIMH.
Pemenue 3a1au Ha npuMEHEHNE UHTErpajia JUlsl BBIYUCIECHUS
(MBUYECKUX BETMYHMH U TUIOIIAICH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEMBI

YPaBHeHUil
HepaBencrBa n
CHCTEMBI

O3HaKOMJIEHHE C TPOCTEHIINMH CBEJCHUSMU O KOPHSIX
anredpanvyeckux ypaBHEHUH, HOHATUSIMHU UCCIIETOBAHUS
YpaBHEHUI U CUCTEM ypaBHEHUU. Pellienne paunoHaabHbIX,
MPPALMOHAIBHBIX, I0KA3aTEIbHBIX U TPUTOHOMETPUYECKHUX
ypaBHEHUH U cucteM. Mcnonb3oBaHne CBONCTB U rpa)uKoOB
GyHKIMM 115 peleHus ypaBHeHUH u cucteM. Pelenue cucrem
YpaBHEHU ¢ IPUMEHEHHUEM PA3INYHBIX cr1oco00B. Pemienne
HEPABEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3INYHBIX
METO/IOB.




HepaBeHcTB ¢ AByms

NEPEMECHHBIMHA

N3ydenune Teopun paBHOCUIBHOCTH YPaBHEHHU U €€
NIPUMEHECHHS.

[ToBTOpEHME 3anMCH peNIEHUs] CTAaHJAPTHBIX YPaBHEHU,
MPUEMOB

npeoOpa3oBaHusl ypaBHEHHM 7151 CBEICHUS K CTAHAAPTHOMY
YPaBHEHHUIO.

IJIEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOSTHOCTEU U

CTATUCTUKHU

OcHOBHBIEC NIOHATHS
KOMOMHATOPUKH

N3yuenue npaBuia KOMOMHATOPUKY U IPUMEHEHHUE NIPU
pelieHun
KOMOMHATOPHBIX 3a/1a4.

Pemenune koMOMHATOPHBIX 3374 METOJIOM Iepedopa U 1o
MIpaBUILy

YMHOKEHHUS.

O3HakOMJIEHHE C TOHATUSIMH KOMOMHATOPUKU: Pa3MEILIEHUIMU,
COUETaHUSIMU, IEPECTAHOBKAMHU U (hopMysiaMu i UX
BBIYHCIICHUSI.

OObscHeHnE U IpUMeHeHue GopMyIT ISl BBIUNCICHUS
pa3MelIeHUH,

MEPECTaHOBOK U COYETAHUN MIPU PEIICHUH 3a/1ay.
O3zHakomiieHne ¢ 6uHOMOM HbIO0TOHA U TPEyroJIbHUKOM
[Tackans.

Pemenue npaktuyeckux 3a/1a4 ¢ UCIOJIb30BAHUEM MOHATHH U
MIpaBUJI KOMOMHATOPUKHU

DJIeMeHTbI TeOpuHu

N3ydeHne Ki1acCu4ecKoro onpeieieHus BEpOsITHOCTH, CBOMCTB

BEpPOSITHOCTEH BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEM.
PaccmoTpenne npruMepoB BEIYMCIEHUS BEPOSTHOCTEN. Pemenne
3aJla4 Ha BBIYMCIIEHUE BEPOSTHOCTEN COOBITUI
IIpeacrasienue
AAHHBIX O3HaKOMJIEHHE C MIPEICTABICHUEM YHCIIOBBIX JAHHBIX U UX
(Tadauupbl,
AUATPaAMMBl, XapaKTEPUCTUKAMH.
Pemenue npaktuyeckux 3a1a4 Ha 00pabOTKY YHUCIOBBIX
rpaguku) JAHHBIX,

BBIYUCIICHHUEC UX XapaKTCPUCTUK

I'EOMETPUA

IIpsimble U JIOCKOCTH

B IPOCTPAHCTBE

DopMyIUPOBKA U MPUBEJICHUE I0KA3aTEIbCTB MPU3HAKOB
B3aHMHOTO

pacIoJIOAKEHUs TPSAMBIX U TUIOCKOCTel. Pacnio3HaBaHue Ha
yepTexax

Y MOJIETIAX PA3JIMYHbIX CIy4aeB B3aUMHOI'O PACIIOIOKEHUS
MIPSIMBIX

Y IUIOCKOCTEM, apTyMEHTUPOBAHHUE CBOUX CYKJICHUM.
DopmyIUpOBaHUE ONPEAECIEHUN, PU3HAKOB U CBOMCTB
IapajuIeIbHbIX

Y MEPIEHIUKYIISIPHBIX MIOCKOCTEN, TBYTPAHHBIX U JIMHEHHBIX
YTJIOB.

BrinosiHeHHE MOCTPOEHUS YIJIOB MEKTYy NPSIMBIMH, MPSIMOM U
IJIOCKOCTBIO, MEXKIY MIIOCKOCTSIMHU 110 ONHUCAHUIO U
pacro3HaBaHUE UX

Ha MOJEJISIX.




HpI/IMCHCHI/IG IIPU3HAKOB U CBOIICTB PACIIOJIOKCHUA MTPAMBIX U
IJTOCKOCTEN IIPU PEIICHUH 3aad.

N3obpaxenne Ha pUCYHKAaX U KOHCTPYHUPOBAHHUE HA MOJIEIISIX
NEPHNCHAUKYIIAPOB U HAKIIOHHBIX K IIJIIOCKOCTH, ITPAMBIX,
rnapajuieJIbHbIX

IIJIOCKOCTEH, YIJIOB MEXK Ty MPSMOU U INIOCKOCTBIO U
0060cHOBaHME

MMOCTPOCHUS.
Pemenne 3a1a4 Ha BBIYUCIICHHE T€OMETPUIECKUX BEIIMYUMH.
OmnuceiBaHuE

pacCTOsIHUA OT TOYKH JI0 TUIOCKOCTH, OT MPSMOM 10 INIOCKOCTH,
ME¥Ky INTIOCKOCTSMH, MEKY CKPEINBAIOIIMMHUCS NIPSIMBIMH,
MEXAY MPOU3BOJIBHBIMU (PUT'YpaMU B IIPOCTPAHCTBE.

DOopMyJIMPOBAHKE U TOKA3bIBAHUE OCHOBHBIX TEOPEM O
pacCTOSTHUAX

(TeopeM CyIecTBOBaHUS, CBOMCTBA).
N3o00pakeHne Ha yepTexkax U MOJIEISIX PACCTOSTHUS
o0ocHOBaHME

CBOUX CyxaeHui. OnpeneneHre U BEIYUCICHUE PACCTOSHUN B
npocTpanctse. [Ipumenenne GopMyi U TeOpEM TUIAHUMETPUH
JU1sL

peuieHus 3anay.
O3HakoMJIEHHE C TIOHITHEM MapaAJIJICIBHOTO MPOSKTUPOBAHUS U
€ro

cBoiictBamu. DopMyIMpOBaHUE TEOPEMBI O TLIOIIAIN
OPTOrOHAJIBLHOU

IIPOEKIIUA MHOTOYTOJIbHHKA.
[Ipumenenue Teopuu At 000CHOBAHUSA TOCTPOCHUN U
BBIYMCIICHU.

ApPryMEeHTHpPOBAaHHE CBOUX CYKJICHUN O B3aUMHOM
PacCIIOIOKEHUH

IIPOCTPAHCTBEHHBIX (PUTYP

MHOrorpaHHMKH

Onucanue u XapaKTCpUCTUKA PA3JIMYHBIX BUAOB
MHOTI'OI'paHHHUKOB,

MNEPCUUCIICHUEC UX BJICMCHTOB U CBOMCTB.
I/I306pa)KGHI/IG MHOTI'OI'PaHHUKOB U BBITIOJTHCHUEC ITOCTPOCHUA HA

M300paKEHUSAX U MOJICISIX MHOTOTPAHHUKOB.
BrrunciieHue TMHEMHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX

KOH(Urypanusx, apryMeHTUPOBaHUE CBOUX CYXKICHUI.
XapakTepucTuka u u300pakeHne CeUeHUsl, pa3BePTKU
MHOT'OTPaHHUKOB, BBIYMCIIEHUE IUIONIA1eH IOBEPXHOCTEM.
[TocTpoenue npocrelnx ceueHuit Kyoda, Ipru3Mbl, TUPAMUIBL.
[Ipumenenue (GpakToB U CBEACHUN U3 MJIAHUMETPUH.
O3HakoOMJIEHHE C BUJIJaMU CUMMETPUI B IPOCTPAHCTBE,
dbopMmynupoBaHue

ONIPENIEICHUN U CBOMCTB. XapaKTEPUCTUKA CHMMETPHH TEIl
BpAIlICHUs] U MHOTOTPAaHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHUH IIPH PELICHUU 3a1a4.
Hcnons3oBanne mpuoOPETCHHBIX 3HAHUN JIJIS1 ICCIICTIOBAHUS U
MOJENTUPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakeHne 0CHOBHBIX MHOIOI'PAHHUKOB U BBINIOJIHEHHE
PUCYHKOB

10 YCIIOBUSM 3a/1a4




Tesia u moBepxHOCTH
BpallleHHsA

O3HakoMJIEHHE C BUJIaMU TeJl BpalleHus, popMyIupOBaHUE UX
OIIPENIETICHUI U CBOMCTB.

dopMynHpOBaHKE TEOPEM O CEUEHUH HIapa MIOCKOCTHIO U
IJIOCKOCTH,

KacaTelbHOU K cdepe.

XapakTepucTuka u u300paxxeHue Tejl BpalleHUs], UX pa3BepTKHU,
CEUeHUS.

Pemenue 3a1ay Ha OCTpOEHUE CEUEHUI, BHIYMCIEHUE JUIHH,
pacCTOSIHUM,

YIJIOB, momaei. [IpoBenenne noka3aTenbHbIX PACCYKIACHUN
IIpU pelIeHUH 3a/au.

[IpuMeHeHne CBOMCTB CUMMETPHH NIPH PELICHUH 337a4 Ha Tea
BpallleHUsI, KOMOMHAIIUIO TEJl.

N300pakeHne 0OCHOBHBIX KPYTJIBIX TEJ U BBINOJIHEHUE PUCYHKA
1o

YCIIOBHIO 3a/1a41

HN3mepenus B
reoMeTpuu

O3HakoMJIeHHE C MOHATUAMM IJIOMAIN U 00beMa, aKCHOMaMHU
U CBOWCTBAMH.

Pemenue 3a1a4y Ha BBIYUCIIEHUE TUIOIIACH MIIOCKUX QUTYp C
IIPUMEHEHHEM COOTBETCTBYIOIIUX POpMYI U (HaKTOB U3
IIJIJAHUMETPUH.

N3ydeHnue TeopeM 0 BHIYUCIEHUU 00bEMOB MTPOCTPAHCTBEHHBIX
Tel,

pellIeHre 3a/1a4 Ha IpUMeHeHne (opMyJl BBIUHUCICHHS 00bEMOB.
Nzyuenune hopmyn s BEIYMCIEHUS TUIOMIAIEH TOBEPXHOCTEN
MHOT'OTPaHHUKOB U TE€J BPAILCHHUSL.

O3HaKOMJIEHHE C METO/IOM BBIYUCIICHHUS IIJIOLaI1 IOBEPXHOCTHU
cdepsl.

Pemenue 3aga4 Ha BEIYMCIIEHUE TUIONIAJEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

Koopaunartsl u
BEKTOPbI

O3HakoMJIeHHE C IOHATHEM BekTopa. M3yueHue nekapToBon
CUCTEMBI

KOOPAMHAT B IIPOCTPAHCTBE, IOCTPOEHUE 10 3aJaHHBIM
KOOpAMHATAM

TOYCK U HHOCKOCTGI\/’I, HaX0XXIACHUC KOOPAUHAT TOYCK.




HaxoxaeHue ypaBHEHUN OKPYKHOCTH, Cephbl, IIIOCKOCTH.
Beruucnenue

pacCTOSIHUNA MEXIY TOUKaMH.

N3ydenune cBOMCTB BEKTOPHBIX BEJIWYWH, MPABUII Pa3JI0KECHUS
BEK-

TOpPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABUI HAXOKICHUS
KOOpJIMHAT

BEKTOpA B MPOCTPAHCTBE, TPABUII JICUCTBUI C BEKTOPAMH,
3aJaHHBIMH

KOOpAMHATaMHU.
[IpuMeHeHne Teopum Iy pELICHUH 3a1a4 Ha IEHCTBUS C
BEKTOPAMH.

N3yuenune ckamsspHOTO MPOU3BENCHHS BEKTOPOB, BEKTOPHOTO
YpaBHEHUS

NpAMON U TI0CKOCTU. [IpuMeHeHne Teopru Npu pelIeHUH 3a1a4
Ha JIEHCTBHS C BEKTOPAMH, KOOPAMHATHBIN METO/l, IPUMEHEHUE
BEKTOPOB JUIsl BBIYUCIICHUS] BEJIMYMH YIJI0B U PACCTOSHUAMN.
O3HakoMJIEHHE C JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O

B3aMMHOM PAacCIIOJIOKCHHHU IIPAMBIX U IIOCKOCTEH C
HCIIOJIb30BAHHNEM

BEKTOPOB




YYEBHO-METOIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOU JUCIHUIIJIMHBI «MaTtemaTuka»

Jlis ocBoeHusi mporpamMmbl y4eOHOM AucuUIIMHBL «MaTemaTrukay uMeeTcs yueOHbIN
kabunera. [lomemenue  kaOuHeTa  ymoBieTBopseT  TpeOoBaHusiM  CaHUTapHO-
sanuAeMuo-noruyeckux mnpasuia U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIL[EHO TUIIOBBIM 00OpYJOBaHUEM, YKa3aHHBIM B HACTOSIINX TPEOOBAaHUAX, B TOM YHCIIE
CHelHaTM3UpOBAaHHON y4eOHON MeOenpl0 U CpeAcTBaMU OOy4deHHSs, JOCTATOUYHBIMH IS
BBIRORHGHHEBPC00BaHNI K YPOBHIO ITOATOTOBKH 00 yuaromuXCs' .

BcoctaB  y4eOHO-METOOMUYECKOT0O UM MaTepHAIbHO-TEXHMYECKOIO  0OecredeHus
MpOrpaMMbl y4eOHON AUCHUIUIHHBI «MaTeMaTHKay BXOJIAT:

* HarAAHbIE TOCOOMS (KOMIUIEKTHI y4eOHBIX TaOJuIl, IIJIAKaTOB, IOPTPETOB
BBIJIAIOIIUXCS YYEHBIX-MAaTEeMAaTHKOB U JIp.);
* OubmmoTeuHsI GoH/I.

B 6ubnuoTeunsiii ¢poHx BXOAAT yueOHUKH, yueOHO-MeToanuyeckue KoMiekTsl (YMK),
oOecrieunBaronie OCBOeHHE YueOHOHM nucuurumMHbl «MaTemaTtuka: anredpa M Hadaia
MaTeMaTUYECKOr0 aHallu3a; TEeOMETpUs», PEKOMEHJOBAHHbIE WJIM JIONYIICHHbIE JUIs
UCIO0JIb30BaHUS B MPO(ECCHOHANIBbHBIX 00pa30BaTENbHBIX OPraHU3ALMSX, PEATU3YIOIINX
00pa3zoBaTeNbHYI0 TPOTpaMMy CpPEIHEro oO0mero oOpa3oBaHHs B Tpenejax OCBOCHUS
OIIOII CIIO Ha 6a3e ocHOBHOIO 00111ero 00pa3oBaHMUsL.

bubnunoreunsiit GoHI AOMOJHEH SHUUKIONEAUIMU, CIPABOYHUKAMU, HAYYHOU, HAy4YHO-
MIOIYJIIPHOM U APYTOM JIUTEPATYPOU 110 MATEMATHUKE.

B mpornecce ocBoenusi mporpaMmbl ydeOHOW auCHMIUIMHBI «MaTtemaTtuka: anredpa u
Hayajla MaTeMaTH4eCKOI0 aHaJIN3a; FEOMETPUS) CTYIEHThl UMEIOT BO3MOXKHOCTh JJOCTYIA K
AJIEKTPOHHBIM Y4EOHBIM MaTepuajaM 10 MaTeMaTUKe, UMEIOLUMCS B CBOOOHOM JOCTYIE B
cetu VIHTEepHET (2JIEKTPOHHBIM KHUTaM, [IPaKTUKyMaM, TecTam, Marepranam EI'D u ap.).

! TIncemo Munncrepersa o6pasoBanmst n Haykn P® ot 24.11.2011 Ne MJI-1552/03 «O6
OCHAILIEHUH 00I111e-00pa30BaTeNbHbIX YUPEKACHUN yUeOHbIM U yueOHO-1a00paTOPHBIM
000pyI0BaHHEM.



PEKOMEHAYEMAS JIMTEPATYPA

OcHoBHas1 JInTEepaTypa

1. Maremaruka. 3agauu ¢ pemeHusaMu B 2 4. Yacte 1 2-e usa., ucnp. U non. Yuebnoe
nocobue st CIIO boromonos H.B. 2020/ I'pud. YMO CI1O

https://urait.ru

2. Maremaruka. 3agauu ¢ pemieHusiMu B 2 4. Yacte 1 2-e uszn., ucnp. U non. YuebGHoe
nocoobue st CIIO boromonos H.B. 2020/ I'pud. YMO CIIO https://urait.ru

3. Maremaruka. [Ipaktukym. Yuebnoe nocodue g CIIO IN'ucun B.b., Kpemep H.I1I. —
2020/ I'pud. YMO CIIO https://urait.ru

4. Maremaruka 2-e u3j., nep. u jomn. YueOHuk u npakrukyMm g CI1I0
baspun 1.U. 2020/ I'pud. YMO CIIO https://urait.ru

5. Maremaruka 4-e uzn., nep. u gon. YuedHuk u npakrukym juist CI1O. IlaBnrouenko

10.B., Xacan H.II. 2020/ I'pud. YMO CIIO https://urait.ru

Jus mpenoxasareJiei
Oenepanbublii 3akoH oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit
Oenepanuny». [Ipukaz MunnctepcrBa oopazoanust u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKIACHUM (PeIepaJbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa CPEIHEro
(mosHOTO) O0IIIEro 00pa3oBaHUs».

[Ipuka3z MunuctepcTBa oOpa3zoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHun
n3menenuil B [Ipuka3 MunuctepctBa obpa3zoBanus U Hayku Poccuiickoit denepanuu ot
17.05.2012 Ne 413  «“O6  yTBepkIeHUU  (enepallbHOIO  TOCYJapCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHAAPTa CpeIHEero (ITOTHOT0) 001Iero 00pa3oBaHus ».

[Tucemo [lemaprameHTa rocCylapCTBEHHOM MOJMTHUKU B cdepe MOATOTOBKM paboyux
kagpoB u JIIO MunucrtepctBa oOpasoBanuss u Hayku P® ot 17.03.2015 Ne 06-259
«PexoMmeHlanuu 1Mo opraHu3aliy MOJy4eHHUs! CpeHero oomero o0pa3oBaHus B Ipenaenax
OCBOEHHSI 00pa30BaTENIBHBIX MPOTPAaMM CpenHero mnpodeccuoHambHOTO 00pa3oBaHUs Ha
06a3ze ocHOBHOro oOmiero oOpa3oBaHusi C y4yeToM TpeOoBaHUI  (enepaabHbIX
roCcy/lapCTBEHHbIX 0Opa30BaTeNIbHbIX CTAaHAAPTOB M HOJy4aeMoil mpodeccuu Wiu
CHEIHaIbHOCTH CPEAHETr0 MPOo(eccnoHaIbHOTO 00pa30BaHUsD).

bawmarxose M.M. Marematuka: KH. JUIs IpenoaBareis: Metoa.mocooune. — M., 2013






