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B cogep)xaHWe BK/OYEHO: MOSICHUTENbHAS 3anucKa, O06Las XapaKTepucTUKa YyueGHOV
AVCLMNAUHBI «MaTemaTyKa: anrebpa, Hayana MaTemMaTU4YecKoro aHasm3a, reoMeTpus», MecTo
yuyebHON AUCUMNANHLI B Y4eGHOM NnaHe, pe3y/bTaTbl OCBOEHUS Y4YeGHOW AMCLMMNHLI,
coAepXKaHve Y4YeGHON AUCLMNAWHBI, TEMaTUYECKWiA nnaH no AucuMnavHe «MaTtemaTuka:
anrebpa, Hayana MaTeMaTWuYecKoro aHanmsa, reoMeTpus», yuebHO-MeToaMuYecKoe U
MaTepuaibHO-TEXHNYECKOe OGecrneyeHne MNporpammbl yUeGHOW AMcUMNINHBL «MaTemaTuKa:
anrebpa, Hayasia MaTeMaTUYECKOr0 aHann3a, reoMeTpus», PEKOMEHAyeMas inTepaTypa.

MOACHUTENBbHAA 3ATINCKA
Mporpamma 06LLe06pa3oBaTe/ibHOM y4yebHOW ancumnanHa «MaTtemaTuka: anrebpa u Hadana
MaTemMaTMuYeckoro aHanusa;, reoMetTpus» (ganee — «MaTeMaTuKa») MpefHa3HaYeHa A/s
M3yyeHns MaTeMaTVKM B NpPOdeccuoHanbHbIX 006pa3oBaTeNibHbIX opraHusauymsax CIro,
peanu3yroLLMX 06pa3oBaTeNlbHYH MporpaMMy cCpeaHero 06Llero obpasoBaHus B npegenax
OCBOEHMSI OCHOBHOI MpoeccnoHanbHoM obpasoBatesnibHOM nporpammbl CMO (OMNOM CMO)
Ha 6a3e OCHOBHOro 06LLero obpasoBaHMsi NMPU MOAFOTOBKE KBa/M(MLUMPOBAHHbIX paboumx,
CNy>allMxX 1 cneuuanncToB CpeaHEero 3BeHa.
Mporpamma pa3paboTaHa Ha ocHoBe TpeboBaHUn PIOC cpeaHero o6LEero o6pasoBaHus,
npeabsABSeMbIX K CTPYKTYPE, COAEePXXaHMIO N pe3ynbTaTaM OCBOEHUS YUYeOHOW ANCLUN/INHBI
«MaTtemaTuka», B COOTBETCTBMM C PekomeHaauLmamMy No opraHv3auuMy Nony4vyeHns cpeaHero
obulero o6pasoBaHWA B Mpefenax OCBOEHMS 00pa3oBaTe/lbHbIX MNPOrpaMM CPeaHEero
npogeccrMoHanbHOro obpa3oBaHMs Ha 6a3e OCHOBHOrO 00Llero o6pa3oBaHUsi C YY4ETOM Tpe-
6oBaHWIn (heaepanbHbIX TOCYAAPCTBEHHbIX 06pa30BaTe/lbHbIX CTAHAAPTOB W MOMYy4YaeMoit
npodeccun WNU  CneumanbHOCTM  CpeaHero MNpogeccroHanbHOro 06pasoBaHMs  (MUCbMO
[enapTameHTa rocyapCTBEHHON MOMUTUKM B Chepe MOAFOTOBKM pabounx Kagpos u AMNO
MwuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259).
CopepxaHue nporpammbl  «MaTemaTuKa» HamnpaBfeHO Ha [JOCTUDKEHWE ClefyoLimx
Lenein:
e ob6ecneyeHne CcHOPMMPOBAHHOCTM MPeACTaBMEHWUIA O couManbHbIX, KyNbTYPHbIX U
NCTOPMYECKUX (haKTOpax CTaHOBMEHUS MaTeMaTUKM;

e ob6ecneyeHne CHOPMUPOBAHHOCTW NOFMYECKOro, anropUTMUYECKOro U MaTemaTtuue-
CKOr0 MbILLIEHUS;

» o0becneyeHne cHhOpMUPOBAHHOCTU YMEHMWIA MPUMEHATL MNOMNYUYEHHbIE 3HAHWS NpU pe-
LLUEHNW Pa3NNYHbIX 3a[ay;

e obecrneyeHne choOpMMPOBAHHOCTN MPEACTaBNEHU O MaTEMATMKE KaK 4acTu obule-
4e/I0BEYECKONM KYNbTYPbl, YHUBEPCA/IbHOM $3blKE HayKMW, NO3BOMANLLEM OMUCHLIBATbL U
M3yyaTb peasibHble NPOLECChl 1 ABNEHUS.

B nporpamMmy BK/IKOYEHO COfep)KaHue, HanpasfieHHOe Ha (popmMupoBaHue Yy CTYLEHTOB
KOMMNeTEHUWA, HeobXo4MMbIX [N1S KayecTBEHHOro ocBoeHus OlMOIM CIMO Ha 6az3e
OCHOBHOIo 06Liero o06pa3oBaHNA C MOJly4YeHNeM cpefHero obuero obpasoBaHus;
nporpaMMbl  MOArOTOBKM  KBA/IM(IMLUMPOBAHHbLIX — paboumnx,  Ciyxawmx; nporpammbl
NnoAroToBKKN cneymannctos cpedHero 3seHa (MMCC3).



OBLAA XAPAKTEPUCTUKA YUYEBHOW AVNCUUMINHBI «MATEMATUKA:
ANTEBPA N HAYAJTTA MATEMATUYECKOIO AHAJIN3A; TEOMETPUA»

MaTemaTuka SBNsSeTca (QPyHAaMeHTabHOMW 06Lie06pa3oBaTe/ibHON  ANCUUMNIMHOW €O
C/IOXXMBLUMMCS YCTONYMBLIM COAEpXaHMem U o6wumy TpeboBaHUAMU K MOArOTOBKe 00Y-
YaroLLMXCS.

B npodeccroHanbHbiX 06pa3oBaTesibHbIX OpraHu3auusax, peavsyrowmnx obpasosaTefib-
HYI0 nporpammy cpefHero obuiero obpasoBaHuns B npegenax ocsoeHus OMOIMM CIMO Ha 6ase
OCHOBHOro 06wero o6pa3oBaHWsA, W3y4yeHUe MaTemaTMKU WMeeT CBOM OCOOGEHHOCTU B
3aBMCUMOCTU OT NPodmns NpodeccuoHanbLHOro 06pasoBaHus.

Mpu ocsoeHun npoeccuii CMO u cneymansHocTeir CMO eCcTeCTBEHHO-HAy4YHOro npo-
(huna npodeccnoHanbHOro obpasoBaHus, cneyunansHocTen CMO rymaHUTapHOro npoguns
npoeccMoHanbHOro 06pa3oBaHNA MaTeMaTuka u3yyaeTcd Ha 6a30BOM ypoBHe PIrOC
cpeaHero o6Llero obpasoBaHus; npu ocBoeHun npodeccunii CMNO un cneymansHocTein CrO
TEXHUYECKOro M COLManbHO-3KOHOMUYECKOro npoduiein npotheccmoHanbHOro o6pasoBaHus
maTemaTMkKa u3yyaeTcs 06onee yrny6neHHO, Kak npodmibHas y4yebHas AMCUMNINHAE,
yunTbIBaKOLLaa cneunguky ocsaveaeMblxX NPOeccuii uam cneunanbHoCTeNn.

ATO BbIpaXXaeTcs B COAepXKaHUM 00y4YeHWs, KONMYECTBE YacoB, BblAeNSEMbIX Ha U3yYeHue
OTAe/NlbHbIX TeM MporpaMmbl, ry6uvHe WX OCBOEHUSA CTyfeHTamu, o0beme W XapakTepe
NPaKTUYECKNX 3aHATUI, BUAAX BHeayAMTOPHON CaMOCTOSTE/IbHON paboTbl CTYAEHTOB.

OObwme uenn u3y4vyeHUs mMaTeMaTUKU TPagULMOHHO peanunsytoTcsa B 4eTbipex Harpas-
NEeHnsIX:

1) obuwee npefcTasneHne 06 naeax U MeTogax MaTemaTuku;

2)  WHTeNNeKTyaibHOe pasBuUTHe;

3) oBnafeHne HeobXOANMbIMU KOHKPETHLIMW 3HAHUAMU Y YMEHUSMMU,

4)  BocnuTaTeNbHOe BO3MENCTBYE.

Mpothmnuzauma Lenein mMaTemaTMyeckoro o6pasoBaHMsA OTpaXKaeTcs Ha Bbl6ope npu-
OpUTETOB B OpraHu3auuMm Yy4ebHOM [AeAaTenbHOCTU obydarowmxcs. [Nns TeXHUYecKoro,
COLMaNbHO-3KOHOMMYECKOr0 npodunein npoeccroHanbHOro obpasoBaHMA BbIGOP Lenei
CMeLlaeTcs B nparmaTMyeckoMm Harpas/ieHUK, NpeaycMaTpuBatoWEeM YCUIeHWe W pacluu-
peHue NPUKNaAHOro Xapakrepa M3y4yeHUs maTteMaTuKu, NPeumyLLeCTBEHHOW OpuveHTauun Ha
arOPUTMUYECKUA  CTUb  MO3HaBaTe/IbHON  AeATeNbHOCTW. AN TyMaHUTapHOro U
eCTeCTBEHHO-Hay4yHOro npodunein npogeccMoHanbLHOro obpasoBaHUA 60/ee XapaKTepHbIM
ABNAETCH YCUEHME O6LLEKYIbTYPHON COCTaBNAIOLLEN YHEOHOW ANCUUMINHBI C OpUEHTaLMEN
Ha BM3ya/lbHO-06Pa3HbIN 1 NOrMYECKUn CTUAN YUHeBHOW paboTsbl.

M3yuyeHne maTtemMaTMKKM Kak NpounbHOM 06Le06pa3oBaTe/lbHON YYEOHO ANCUMNANHDI,
yuuTbIBatOLLEl cneunguky ocsamBaeMblx cTyfeHTamu npogeccuii CMO mnu cneymnanbHOCTK
CMNO, obecneynsaeTcs:

BbI6GOPOM pas3NIyHbIX MNOAXO0A0B K BBEAEHUH OCHOBHbIX MOHATUIA;

* (hopMUPOBaAHMEM CUCTEMbI YUYebHbIX 3afaHuni, obecrneyunsaroLLnx ahHeKTUBHOE OCY-
LLeCTBNEHME BblOPaHHbIX LIENEBbIX YCTAHOBOK,;

e oborawieHnemM crekTpa cTuneli y4ebHON AeATeNbHOCTM 3a CYET COrnacoBaHWst C Be-
AYWMMU  AeaTeNlbHOCTHBIMU - XapaKTepucTukammn BblGpaHHOW npodeccun / cneyu-
a/IbHOCTW.

MpodmnbHas cocTaBasAoLWas OTpaXaeTca B TpeboBaHMSAX K NOArOTOBKE 0Oy4aroLLMXCA B

yacTu:

* 00LLein cucTeMbl 3HaAHWIA: coaepXKaTenbHble MPUMEPbLI MCMOb30BaHUA MaTeMaTuye-
CKUX Uaei 1 MeTo0B B NPOJecCUOHaNbHOM AesTeNIbHOCTH;

YMEHWIA: pasninyme B ypoBHe TPebOBaHWUIA K CIOXHOCTU NPUMEHSEMbIX anrOpUTMOB;

* MPaKTUYEeCKOro MCrosib30BaHMs MPUOOPETEHHbIX 3HAHWUI WM YMEHWA: WHAMBUAYab-

HOro y4ebHOro orbiTa B MOCTPOEHWM MaTeMaTUYeCKUX MOfenei, BbINOHEHUN UC-



cnefoBaTeibCKUX NMPOEKTOB.

Takum 06pasom, peanusaums cofepXkaHWs Y4eOHOW AUCLMNANHBI OPUEHTUPYET Ha
NPUOPUTETHYIO POJIb MPOLECCYalbHbIX XapaKTePUCTUK Y4ebHOM paboTbl, 3aBUCALLMX OT
nnouas npoeccMoHanbHOro 06pa3oBaHUs, MOMYYEHUA OMblTa WUCMO/b30BaHWUA Marte-
MaTUKW B COAepXXaTe/lbHbIX M MPOMeCCUOHANIbHO 3HAYMMbIX CUTYauUMAaX MO CPaBHEHUIO C
| pMasbHO-YPOBHEBbLIMU PE3Y/IbTATUBHBIMU XapaKTePUCTUKaMMN 00YUeHUS.

CofepXXaHvie y4ebHON auCUMNAUHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHbIMW COAEp-
XKaTeNbHbIMU IMHUAMU 06YYeHUs MaTeMaTUKE:

o a/rebpanyeckas NUHWA, BKKOYalOWas cucTemMaTu3auuio CBeAEeHUI 0 uucnax; W3-
YYeHMe HOBbIX M 0606LeHNe paHee WM3YyYeHHbIX Onepauunii (Bo3BeAeHWE B CTeMeHb,
N3B/IEYEHNE KOPHA, NorapuMmMpoBaHue, CUHYC, KOCWUHYC, TaHTeHC, KOTaHreHC WU
obpaTHble K HWM); U3y4YeHne HOBbIX BUAOB YMC/IOBbLIX BblpaXKeHWA 1 (hopmyn; coBep-
LLUEHCTBOBaHME MPaKTUYECKNX HaBbIKOB U BbIYUCIUTENBHON Ky/bTYpbl, pacluMpeHmne v
COBEpLUEHCTBOBaHMe anrebpanyeckoro arnnapara, CHOPMUPOBAHHONO B OCHOBHOM
LLKOSIE, M ero NPUMEHeHWEe K PeLEeHNI0 MaTeMaTUYECKUX U NPUKNaAHbIX 3ajay;

* TEOPETMKO-(PYHKUMOHANbHAA NIMHUA, BK/KOYalOLWas CUCTEMATU3aLMIO U pacLunpeHune
CBEefEHNA O (hYHKUMAX, COBEPLUEHCTBOBaHME rpaUyecKux YMEHWI; 3HaKOMCTBO C
OCHOBHbIMW UAEAMW U MeTOLaMN MATeMaTUYeCKOro aHasm3a B 06beMe, MO3BOJISHOLLEM
nccnefoBaTb 3NeMeHTapHble (YHKUMM W pewlaTb MpOCTeillne reoMeTpUyecKue,
(hm3myeckre v gpyrvie npuknagHole 3agaun;

* JIMHWA YPaBHEHUA W HePaBeHCTB, OCHOBAHHas Ha MOCTPOEHMM W UCCNeL0BaHUM
mMaTeMaTU4yeCcKMX Mofefer, nepecekarowasca c anrebpanyeckoin u TeopeTUKO-
(hYHKUMOHAIbHON NNHUAMMW 1 BK/KOYaKOLLas pasBUTNE U COBEPLLEHCTBOBaAHME TEXHUKM
anrebpanyeckmx npeobpasoBaHWin NS pelleHUs YpaBHEHWI, HEPABEHCTB U CUCTEM;
(hopmmnpoBaHmMe CNOCOOHOCTM CTPOUTbL M UCCNef0BaTb MPOCTEMLLIME MaTeMaTuyeckue
MOENN Mpu peleHn NPUKNagHbIX 3afdad, 3af4a4y M3 CMEeXHbIX W creynanbHbIX
AUNCUUNNH;

* reomeTpuUYecKas SIMHUA, BK/KOYaOLWAasa HarfisgHble npeAcTaBNeHns 0 NPOCTPaHCTBEH-
HbIX (hUrypax n nsyyeHue Ux CBOMCTB, (POPMUPOBAHME M Pa3BUTME NPOCTPAHCTBEHHO-
ro BOOGpaXKeHWs, pasBUTHe CrocoboB reoMeTpUUeCKUX U3MePEHNA, KOOPAUHATHOIO Y
BEKTOPHOIro MeTOZ0B A/ PeLleHnss MaTeMaTUYecKUX 1N NPUKNagHbIX 3a4ay;

e CTOXaCTMYecKas /fIMHUS, OCHOBaHHasd Ha pasBUTUM  KOMOWHATOPHbLIX YMEHWIA,
npeAcTaBNeHnini 0 BEPOATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTAX OKPY>KAaHLLEro
mupa.

Pasgenbl (TeMbl), BK/KOYEHHbIe B COEPXKaHWe YY4eOHON ANCLUNINHDI, ABSKOTCS 06LMMU
ANs Bcex npoduneid NpogeccroHanbHOro 06pa3oBaHUs M Npu BceX 00bemMax Yy4ebHOro
BPEMEHW He3aBUCMMO OT TOro, ABNAETCSH NN yyebHad AucumnanHa «MaTtematuka» 6a30BoW
AN NPOUNIBLHON.

B npvMepHbIX TeMaTU4YeCKMX MNaHax nporpammbl Y4ebHbI maTepuan npeacTaBneH B
(hopme 4epefytoLlerocs pasBepTbiBAHUS OCHOBHbIX COAEPXKaTeflbHbIX JIMHWIA  (anre-
OpanyecKoi, TeopeTUKO-PYHKUMOHAIbHON, YpPaBHEHUA W HepaBeHCTB, FEOMETPUYECKOMN,
CTOXaCTUYECKOI), YTO MO3BONSIET FMOKO MCMO/Mb30BaTb MX PACcronoXeHne n B3aMMOCBS3b,
COCTaBNATb Paboynin KaneHAapHbI NnaH, Mo-pasHOMY 4epefdys Y4yeOHble TeMbl (r/aBbl
y4ebHMKa), yunTbiBas Npoguab NpogeccroHanbHOro o0bpasoBaHus, cneymiuKy ocBanBae-
moin npocgeccumn CrMO wnm cneumanbHoct CMO, rny6uHy M3yyveHus MaTepuana, YpOBEHb
MOArOTOBKW CTYZEHTOB MO MpeameTy.

Mpepnaraemble B NPUMEPHbIX TEMAaTUYECKUX MnaHax pasHble 06beMbl Y4eOHOro BpPeMeEHM
Ha U3y4yeHne OLHOW WM TOM Xe TeMbl PEKOMEHAYeTCA MCMo/sib30BaTb A/ BbINOSHEHUS pas-
NNYHBIX YYebHbIX 3afaHnil. Tem caMbiM pasnnums B TpeboBaHUAX K pesynbTataM 00y4veHus
NPOSIBATCA B YPOBHE HABbIKOB MO PeLLeHMto 3aay M OMbITe CaMOCTOATENIbHON PaboThl.

N3yuyeHne o6uie0bpa3oBaTenbHONM Y4YebHOW AMcuMnanMHbl «MatemaTnka» 3aBepLuaeTcs
nofBefEeHVEM UTOTOB B (hOpMe 3K3aMeHa B pamMKax NPOMEXYTOYHOW aTTecTaumm CTy[eHTOB



* npouecce 0cBoeHUsi ocHoBHOW ONMOIT CIO ¢ nonyyeHnem cpefHero obuiero o6pasoBaHus
rMNcea).

B pasgene nporpammbl «CofepxaHve y4ebHON AUCUMNIUHBI» KYPCUBOM BblAeneH ma-
Tepuan, KOTOPbIA NPU U3YYeHUM MaTemMaTuUKM Kak 6a30BOW, TaK WM MPOUILHON y4ebHON
ANCUMMVHBI, KOHTPOJIKO He MOAEXMNT.

MECTO YYEBHOWN ANCLUUNNNHBLI B YYEEHOM MNAHE

YuebHad AaucumnivHa «MaTemaTtmka: anrebpa M Havana MaTeMaTWYecKoro aHanunsa;
reoMeTpus» ABNAETCA Y4eOHbIM NpeaMeToM 06s3aTeflbHOW NpeAMeTHOW obnactn «Mare-
MaTvka u nHgpopmatuka» ®ProC cpegHero obLlero o6pasoBaHus.

B npodeccroHanbHbiX 06pa3oBaTe/ibHbIX OpraHu3auusax, peavsyrolmnx obpasosaTesib-
HYI0 Mporpammy cpefHero obuiero obpasoBaHus B npegenax ocsoeHms OMOIMM CrO Ha 6a3e
OCHOBHOro obulero o6pas3oBaHus, y4yebHas AaucumnivHa «MartemaTuka» Un3yyaetca B
o6LieobpasoBaTesibHOM LmMKe y4vebHoro nnaHa OMOIM CIMO Ha 6a3e OCHOBHOIO 06LLEro
0bpa3oBaHuA C NONYYeHEM CpefHero obuero obpasosaHus ( MNCC3).

B yuebHbIx nnaHax TMMCC3 y4yebHad gucuunamHa «MartemaTvKa» BXOAMT B COCTaB
06Wmx 06LLe06pa3oBaTe/ibHbIX Y4YEOHbIX AUCUMUMANH, (POPMUPYEMbIX U3 00653aTeNbHbIX
npeameTHbIX o6nacteir ®rOC cpeaHero obulero obpasoBaHus, ansa npodgeccuin CMO mnm
cneyuansHocterr CMNO cooTBETCTBYHOLLEro NPoguas NnpodeccroHabHOro obpasoBaHus.

PE3Y/NIbTATbl OCBOEHWA YUYEEHON ANCLMNHBI

OCBOeHMe CoAepXXaHWa yuebHON AUCLMNANHLI «MaTeMaTuKa» 06ecrieunBaeT AOCTUXE-
HUE CTyZleHTamMun CNeayoLLnMX pe3ynbTaToB:

*  JINYHOCTHBIX:

®m C(hOPMMPOBAHHOCTb MpPeACTaB/EHNIA O MaTeMaTUKe KakK YHMBEPCA/IbHOM A3blke

HayKun, CpefcTBe MOLEeNMPOBaHUA SBMEHWA WM NPOLECCOB, WUAESX W MeTodax Mma-
TeMaTuKW;

- MNOHMMaHWe 3HaYMMOCTM MaTemaTUKM AN  Hay4YHO-TeXHMYEeCcKoro nporpecca,
C(hOPMMPOBAHHOCTb OTHOLUEHMS K MaTeMaThKe KakK K 4acTu 06LyeqenoBeyecKoi
KyNnbTypbl 4epe3 3HaKOMCTBO C WCTOpPWEN pasBUTUA MaTeMaTUKKW, 3BOMOLMEN
mMaTemMaTUUeCKNX UAEN;

- pasBuUTME JIOrMYECKOr0 MbILIEHNS, NPOCTPAHCTBEHHOIO BOOOPaXKEHWS, anropuT-
MWUYECKOW KYNbTYpbl, KPUTUYHOCTU MbILLIIEHNUS HA YPOBHE, HEOOXOAUMOM ANS
Oyayuiein npodeccnoHanbHON AeaTeNnbHOCTM, ANS NPOAOC/MKEHUS 06pa3oBaHMsA ©
camoo6pa3oBaHus;

- OBflageHVe MaTemMaTUUYeCKUMW 3HAHUAMU U YMEHUAMWU, HeobXoAuMMbIMKM B MO-
BCE[JHEBHOW >XU3HW, AN OCBOEHUS CMEXHbIX eCTeCTBEHHO-HaY4YHbIX AUCLMUMINH U
ANCUMMANH NPOMECCMOHaNBHOIO UMKNa, AN nonyyeHus obpasoBaHusi B 06/1acTaXx,
He Tpebyowmx yrny6n1eHHon MaTeMaTUYECKOW NOATOTOBKY;

- TOTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHUiO, B TOM 4uCne camoob6pa3oBaHMIO, Ha
NPOTSOKEHUN BCEA XKM3HW; CO3HATENbHOE OTHOLUEHWE K HenpepbIBHOMY 006-
Pa30BaHMIO KaK YC/OBUIO YCMELIHON MNpPO¢eCcCMOHaNbHOW M 0OLECTBEHHOW [esi-
Te/IbHOCTH;

- TOTOBHOCTb WM CMOCOOHOCTb K CaMOCTOSATE/IbHO TBOPYECKOW W OTBETCTBEHHOM
[eaTeNbHOCTH;

- TOTOBHOCTb K KONNEKTUBHONM paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMu B 06pa-
30BaTeNbHON, OOLLECTBEHHO MOME3HOM, YUYeOHO-UCCNe0BaTENbCKOW, NPOEKTHOW U
APYruX BMAaX AeaTeNbHOCTH;

OTHOLUEHNe K MpPO(ecCMOHaNIbHON [AeATeNbHOCTM KakK BO3MOXHOCTM Yy4yacTus B



PELUEHUN  NINYHBIX, OOWECTBEHHbIX, TOCYAApPCTBEHHbLIX, 06LieHAUNOHAbHbIX
npobnewm;

MeTanpegMeTHbIX:
YMeHMe CaMOCTOSTe/IbHO OnpefensTb LUenn AeATeNbHOCTM W COCTaBfiATb MaHbl
[eATeNlbHOCTW; CaMOCTOATENbHO OCYLUECTBASATb, KOHTPOAMPOBAaTb U KOPPEKTM-
poBaTb [AeATeNbHOCTb; WCMO0/Ib30BaTb BCe BO3MOXHblE PECYpCbl A1 AOCTVKEHUA
NOCTaB/IEHHbIX LeNel 1 peannsauun naaHoB AeATeNlbHOCTU; BblOMpPaTh YCMellHble
CTpaTernm B pasfiyHbIX CUTYaUUsIX;

yMeHVe NPOAYKTMBHO 06WaTbCA M B3aMMO/ENCTBOBATb B MPOLLECCE COBMECTHOW
AEeATENbHOCTW, YUYMTbIBaTb MO3MLMM APYTUX YYaCTHUKOB [AeATenbHOCTM, 3hdek-
TUBHO paspeLlaTb KOH(INKTLI;

BMlafieHNe HaBblkaMW MO3HaBaTeNbHON, Yy4eOHO-UCCNe[0BaTENbCKOM M MPOEKTHOW
[esTeIbHOCTU, HaBblKaMW paspelleHns npob6siem; Crnoco6HOCTb M FOTOBHOCTb K
CamMOCTOATE/IbHOMY MOUCKY METOA0B peLleHus NPaKTUYecKMX 3afad, NpUMeHeHUHo
pa3NNYHbIX METOLO0B NO3HaHWS;

rOTOBHOCTb M CMNOCOBHOCTb K CAMOCTOATENbHOM MH(OPMaLMOHHO-MO3HABATE/IbHOM
AEeATENbHOCTW, BK/IOYasA YMEHVME OPMEHTMPOBATbCA B Pas/IUHbIX UCTOYHMKAX
NH(OpMaL MK, KPUTUYECKU OLEHMBATb W WHTEPNPETMPOBaTb WHQOpMaLuio, Mo-
NyYaemMyro 13 pas/IMyHbIX UCTOYHUKOB;

BafieHNe A3bIKOBbIMY CPeACcTBaMMN: YMEHMe SCHO, NOrMYHO U TOYHO M3naraTb CBOHO
TOUKY 3peHUs, UCMOMb30BaTh afleKBaTHbIE A3bIKOBbIE CPEACTBa;

BflafieHe HaBblKamMy MO3HaBaTe/IbHON pediieKCUM KaK OCO3HaHUS COBEpLUaeMbIX
AEACTBUIA M MbICUTENbHbIX MPOLECCOB, WX Pe3ynbTaTOB M OCHOBaHWIA, rpaHuL,
CBOEr0 3HaHUSi W He3HaHWs, HOBbIX MO3HaBaTeNlbHbIX 3a4a4 W CPeAcTB AN WX
AOCTVKEHWS;

LIeNeyCTPEMNIEHHOCTb B MOMCKAaX M MPUHATUM PELUEeHWl, CO06pasMTeNbHOCTb 1
WHTYWUMSA, pasBUTOCTb MNPOCTPAHCTBEHHbLIX MNPEeACTaB/EHWA; CMOCOOHOCTb BOC-
NPUHUMATb KPacoTy M FapMOHUIO MUPA;

npeamMe THbIX:

C(hOpMMPOBAHHOCTb NPeACTaBNeHUA 0 MaTeMaTMKe KakK 4acTV MWPOBOWN KyNbTypbl
N MecTe MaTeMaTUKW B COBPEMEHHON LMBUIM3ALMK, CMOCO6AX OMUCAHWUA SIBNEHWIA
peanbHOro Mupa Ha MaTeMaTUYeCKOM SI3bIKE;

chOpMUPOBAHHOCTb NPEACTaBEHNA O MaTEMATUYECKUX MOHATUAX KaK BaXKHEMLLINX
mMaTeMaTnyecKnx Mogensx, no3sBonstoLWwmX ONUCbIBaTL U U3ydaTb pasHble MPOLEeCChl
N ABNEHMS;  MOHUMaHMWE  BO3MOXHOCTM  aKCMOMATMYecKoro  MOCTPOEHUN
mMaTeMaTnyeCcKuxX Teopuii;

BfajeHve metofaMu [0OKas3aTe/lbCTB M anrOPUTMOB PeLLeHns, YMeHue Ux npume-
HATb, NPOBOANTL [OKa3aTe/lbHble PacCYy>XAeHUs B XO[e peLleHuns 3afay;

BflafeHve CTaH4apTHbIMU NpUemMaMun pelleHns pauMoHabHbIX U UppaLMoHabHbIX,
nokKasaTe/lbHbIX, CTEMeHHbIX, TPUIFOHOMETPUYECKUX YpPaBHEHWUA W HEPaBEHCTB, WX
CUCTEM; MCNO/Mb30BaHME FOTOBbLIX KOMMbIOTEPHbLIX MPOrpaMM, B TOM uucne Ans no-
NCKa NyTW PeLleHns 1 UNNKCTPaLMX PeLLEHNS YPaBHEHWI 1 HEPABEHCTB;
C(hOPMMPOBAHHOCTb MpPeACTaB/eHUA 00 OCHOBHBLIX MOHATUAX MaTeMaTU4ecKoro
aHanM3a u UX CBOWMCTBaX, BMafigHMe YMEHWEM XapaKTepu3oBaTb NOBefeHNe (YHK-
UM, MCMONb30BaHME MOMYYEHHbIX 3HAHWIA AN ONMUCAHWA W aHanM3a peasibHbIX
3aBUCUMOCTEN;

BNafeHne OCHOBHbIMW MOHATUAMU O MNOCKUX W MPOCTPAHCTBEHHbIX FeoMeTpuye-
CKUX hurypax, X OCHOBHbIX CBOMCTBAX; CHOPMUPOBAHHOCTb YMEHNS pacno3HaBaTh
reomMeTpuyeckne Urypbl Ha YepTeXxxax, MOJeNsxX U B peasibHOM MUpe; NPUMeHeHMe
M3yUYeHHbIX CBOWCTB rEOMETPUYECKMX uryp ©n QopMyn Ans  peLleHus
reoMeTpPUYECKMX 3a4ay 1 3a4ay ¢ NPakKTUYECKMM COAEPXKaHMEM;

chopMMPOBAHHOCTb MPeACTaBNEHMIA O npoueccax U SBNEHUSIX, UMELINX BEpo-



STHOCTHbIA  XapaKTep, CTaTUCTMYECKMX 3aKOHOMEPHOCTSX B peasbHOM MUpe,
OCHOBHbIX MOHATUAX 3/1EMEHTAPHON TEOpUM BEPOSTHOCTEN; YMEHWIA HaxoauTb U
OLieHMBaTb BEPOATHOCTM HACTYMMEHUS COObITMIA B MPOCTEALIMX MPaKTUYECKUX
CUTYaLMsIX 1 OCHOBHbIE XapaKTePUCTUKM CNyYaiHbIX BEUUNH;

BNajileHNe HaBblKaMW WCMOMb30BaHMS TFOTOBbIX KOMMbIOTEPHbIX MPOrpaMmm Mpw
peLleHnn 3aaau.



COAEPXAHWE YYEBHOW ANCUUMINHBI BeeaeHue
MaTemaTmka B Hayke, TEXHUKE, 3KOHOMUKE, WHHPOPMALMOHHBIX TEXHONOTUAX W Mpak-
TUYECKON aeaTensHOCTU. Llenn v 3agaum M3ydeHus maTtemaTUKU MpyY OCBOEHUMU MPOdeccuii
CMNO wu cneymnansHocTel CrO.

AJTTEBPA

PasBnuTune NOHATHA O Yucne

Llenble 1 paumoHanbHble uncna. [einctButenbHble ymcna. Mpubnm>KeHHbIe BbIYUCNEHUS.
KomnnekcHble yncna.

KopHW, CTeneHn 1 norapugmsl

KopHn n cteneHn. KopHW HaTypasibHOW CTEMeHW U3 ymucna u uUx cBoictea. CTeneHn c
paumMoHaNbHbIMK NOKasaTensamm, nx ceorcTea. CTeneHn ¢ AeCTBUTENbHBIMU MOKa3aTeNsMU.
CBoicTBa CTENEHN C AECTBUTENbHbIM NOKa3aTeNeM.

Norapugm. Nlorapndm ymcna. OCHOBHOE florapuPmuyeckoe TOXAeCTBO. [ecaTnyHble u
HaTypanbHble norapugmel. MpaBuna fAeAcTBUA ¢ norapudmamn. [lepexof K HOBOMY
OCHOBaHWIO.

MpeobpazoBaHne anrebpanmyeckmx BblipakeHW. [Mpeobpa3oBaHMe pauUMOHaIbHbLIX, Wp-
pauMoHasibHbIX CTENeHHbIX, MOKa3aTe/IbHbIX U N10rapuiMMUYecKnX BblipaXKeHUIA.

[MpakTunyeckme 3aHATUSA

ApudpmeTnyeckne AeACTBUA HaL 4MCNaAMKU, HAXOXAEHMEe MNPUOIMKEHHbIX 3HaYeHUM
BE/IMUMH W MOrPELHOCTEN BblYMCNEHNUIA (ABCONHOTHOW U OTHOCUTENBbHOWM), CPaBHEHME YuC-
NOBbIX BbIPWKEHUA. BblunuCNeHMe W CpaBHEHME KOPHeil. BbINOMHEHME pacyeToB C
pagvKanamu.

PelLeHne MppaunoHanbHbIX YpaBHEHWA. HaxoXKaeHne 3HaYeHWin CTeNeHen C pauuoHalb-
HbIMK nokasaTensimu. CpaBHeHWe cTeneHel. lMpeobpa3oBaHWsA BbIPKEHWUA, COAepPXKaLLUX
cTeneHun. PelleHye nokasaTeNbHbIX YpaBHEHWA.

PelleHve NpuKnagHbIX 3agad.

HaxoxgeHve 3Ha4yeHWn norapmgma no npom3BosibHOMY OCHOBaHWUIO. epexos OT OAHOro
OCHOBaHMS K Apyromy. BbluncnieHne W cpaBHeHVe forapugmoBs. JlorapugpmMumpoBaHue u
NOTEHLMPOBaHWE BbIPaXKEHNIA.

MpnbnvKeHHbIe BbIYUCNEHNSA W PeLLEHNS NPUKIaAHbIX 3a4au.

PelleHne norapuMmuyeckmx ypaBHeHu.

OCHOBbI TPUTOHOMETPUN
OCHOBHbIe MOHATUSA
PaavaHHast mepa yrna. BpawatensHoe asmkeHue. CUHYC, KOCUHYC, TaHFEHC U KOTaHreHC
yucna.

OCHOBHble TPUTOHOMETPUYECKNE TOXAECTBA

®opmynbl npuBefeHUs. DOpMy/bl CNOXeHUsA. DPopmynbl yaBoeHUA Popmy/bl Nono-
BWHHOTO yrna.

Mpeobpa3oBaHMsA NPOCTENLLNX TPUTOHOMETPUYECKUX BblpaXKeHNi

Mpeo6pa3oBaHMe CyMMbl TPUFOHOMETPUUECKUX (YHKUUIA B NMPou3BeAeHNe W NpousBese-
HUS B CyMMYy. Bbipa>KeHuWe TPUrOHOMETPUYECKUX (DYHKLWI uepe3 TaHreHc MonoBUHHOIO



rwrdaaa

TpuroHomeTpu4yeckne ypaBHeHUS M HepaBeHCTBA

Mr:n:Teliwne TPUrOHOMETPUYECKUe YpaBHeHMs. [lpocTeiwne TPUrOHOMETpPUYECKue
- . T_- 1HCFtISQ.

Ob6paTHble TPUrOHOMETPUYECKME PYHKUMU. APKCUHYC, apKKOCUHYC, apKTaHreHC.

INpaKkTnyeckne 3aHATUA

PLAVaHHbIA METOJ, M3MEPEHNSA YT/I0B BPaLLEHWA 1 CBA3b C FpagyCHOM Mepoi.

OCHOBHble TPUrOHOMETPUYECKME TOXAeCTBa, (POPMY/bl CNOXEHWUS, YABOEHWS, MNpPeod-
rAf; BaHHe CYMMbl TPUTOHOMETPUYECKUX (PYHKUMIA B Mpou3BefeHne, npeobpasoBaHme npo-
BEAEHWUSA TPUrOHOMETPUYECKUX (DYHKUMIA B CymMyto lpocTelilune TPpUroHOMeTpuyecKue
rA3HEHWS U HepaBeHCTBa.

Ob6paTHble TPUrOHOMETPUYECKME (DYHKLUUW: apKCUHYC, aPKKOCUHYC, apKTaHreHC.

®YHKLIWW, X CBOVCTBA U rpaduku

®dyHKyMn. Obnactb onpeaenieHns M MHOXECTBO 3HAYEHWI; rpavk QyHKUUK, NocTpoe-
HWe rpanKoB (YHKLMIA, 3afjaHHbIX PasIUYHbIMK Crocobamm.

CsoiicTBa (hYHKUMW. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpaHWYeHHOCTb, Mepuo-
ANYHOCTb. POMEXYTKM BO3pacTaHus U yoblBaHWUA, HaMbO/bLLEe N HaUMeHbLUee 3HaveHus,
TOUKM 3KcTpemyma. [paduueckas wmHTepripetauuns. Mpumepbl PYHKLMOHAIbHBIX 3aBUCKU-
MOCTel B peasibHbIX Mpoueccax U ABNeHUAX. ApUPMeTUYeCKne onepaumn Hag GyHKLUAMU.
CnoxHasa (yHKumMA (Komnosuuums). MoHATUe 0 HeNpPepbIBHOCTU (YHKUMN.

Ob6patHble yHKLMN.

ObnacTb onpefeneHns n 0bnacTb 3Ha4YeHUN obpaTHOW (hyHKuMW. "paduk obpaTHOM
PyHKUMN,
CTeneHHble, NoKasaTe/bHble, 0rapuMUYecKme N TPUroHoMeTpuYeckne yHKLUN.
Ob6paTtHble TPUrOHOMETPUYECKMNE (YHKL MM

OnpepgeneHns yHKLMWIA, UX CBOMCTBA U rpatinKu.

MpeobpazoBaHns rpadunkos. lMapannenbHblil NepeHoc, CUMMETPUS OTHOCUTESIbHO OCei
KOOpPAMHAT M CUMMETPUS OTHOCUTE/IbHO Hayasa KOOPAMHAT, CUMMETPUS OTHOCUTENbHO
NPAMOM Y = X, pacTsXKeHME W CXKaThe BLONb OCEN KOOpAMHaT.

[MpakTnyeckme 3aHATUSA

MpyMepbl 3aBUCMMOCTEA MeXAy MepPeMeHHbIMU B peasibHbIX MpoLeccax U3 CMeXHbIX
ameumniaunH. OnpepeneHne (yHKUMIA. TTOCTpoeHMe M YTeHWe rpaukoB (yHKumi. Wccne-
[oBaHVe (yHKUMKW. CBOWCTBA /IMHEAHOW, KBaLPaTUYHOW, KYCOYHO-/IMHEAHOW W ApOBHO-
NNHENHON (yHKUMIA. HenpepbiBHblE U nepuoguyeckme (yHKumMnM. CBOICTBA M rpaduku
CUHYCa, KOCUHYCa, TaHreHca u KotaHreHca. O6paTtHble (PYHKLUMN 1 UX rpadukn. ObpaTHble
TpuUroHomeTpuyeckme ¢yHkummn. [lpeobpa3oBaHus rpapuka QyHKUUKW. [TapMOHMYecKme
KonebaHus. MpuknagHble 3afayun.

lMokasaTesibHble, IorapuPmMmnyeckme, TPUroHOMETPUYECKNE YPaBHEHUS U HepaBEHCTBa.

HAYANTA MATEMATUYECKOIO AHAJIN3A

MocnegoBaTenbHOCTU. Croco6bl 3ajaHNA U CBOICTBA YMCMOBbLIX MOC/IEN0BATEIbHOCTEI.
MoHsTWe O npedene nocnegoBaTenbHocTW. CylllecTBOBaHWE Npeaena MOHOTOHHOVA
OrpaHNyYeHHoN nocnefoBaTenbHOCTN. CYyMMUPOBaHWE MOCNeA0BaTeNbHOCTEN. BeCKOHeUHO
y6blBaloLLas reoMeTpuYeckas Nporpeccus 1 ee cymMmma.



T H3304Hasd. [MOHATME O MPOM3BOAHON (PYHKUMUW, ee FeOMeTPUYECKUA N (U3NYECKMNIA
'- paBHeHMe KacaTe/flbHOW K rpafuky (yHKUMK. TpOM3BOAHbIE CYMMbI, PasHOCTW,
-BeleHNs, YacTHble. MPoM3BOAHbIE OCHOBHbIX 3/1eMEHTapHbIX (YHKUMIA. MpumeHeHmne

MLBOAHOW K UCCNeAOBaHMIO (YHKUMA M NOCTPOEHU0 rpadukoB. [pom3BogHble
"m3caTHON (DYHKLMM N KOMMO3ULMUK (hYHKLMN.

MpyMepbl  UCMOMb30BaHWUSA MPOU3BOAHOM [A/19 HAXOXAEHMS Hauy4yllero pelleHus B
W:/-3a/HbIX 3afjayax. BTopas npom3BofHas, ee reoMeTpuyecKUin n (U3NYeCKUiA CMbICH.
-M X[eHve CKopocTu Ans npouecca, 3a4aHHOro opmynioin u rpagmkom.

MepBoobpasHas u nHTerpan. MNMpumeHeHne ONpPefeneHHOro UHTerpana ANs HaxoXeHus
enollagn KpWBONMHENHON Tpaneunn. Popmyna HboToHa—/ leibHULA. Tpumepbl Npu-
MEHEHWS MHTerpana B Pu3nkKe 1 reoMeTpun.

MpaKTnyeckme 3aHATUA

Uuncnosas nocnefoBaTe/ibHOCTb, CNOCO6blI ee 3afaHusd, BbIYMC/MIEHUS Y/IEHOB MOC/efo-
BaTe/IbHOCTU. [lpefen nocnefoBaTe/lbHOCTU. BecKoHe4yHO YObiBatowas reoMeTpuyeckas
nporpeccus.

Mpoun3BofHas: MeXaHNYECKUIA N reOMeTPUYECKUIA CMbICNT NPOU3BOLHOMN.

YpaBHeHMe KacaTe/lbHOW B obulem Buge. MpasBuna n opmynbl auddepeHLMpoBaHus,
Tabnmua Mpou3BOAHbLIX 3NeMeHTapHbIX (YHKUWIA. WccnefoBaHWe (YHKUMUM C MOMOLLGHO
Npou3BoAHOW. HaxoXaeHve Hambofbllero, HauMeHbLUEro 3HayeHWss U 3KCTPEMasIbHbIX
3HaYEHWUIA yHKLUN.

WHTerpan n nepsoobpasHas. Teopema HbtoTOHa—/leinbHMLa. TpuMeHeHe nHTerpana K
BbIUYMCIEHNIO (PU3NYECKMX BEIMYUH W NOLLaJEN.

YPABHEHVA N HEPABEHCTBA

YpaBHEHUSI N CUCTEMbI YpaBHEHWIA. PaunOHabHbIe, MppauoHaibHble, NoKasaTe/lbHble U1
TPUTOHOMETPUYECKME YPABHEHUS U CUCTEMBI.

PaBHOCU/IbHOCTb YpaBHEHWI, HEPABEHCTB, CUCTEM.

OCHOBHble NpreMbl UX pelleHUs (pasnoXeHWe Ha MHOXMUTeNW, BBeAEHWE HOBbIX HEen3-
BECTHbIX, NOACTAHOBKA, rpafuyecknii MeTopm).

HepaBeHcTBa. PauuoHanbHble, UppauuoHanbHble, MOKasaTeNbHble U TPUrOHOMETpU-
yeckume HepaBeHCTBa. OCHOBHbIEe NMPUEMbI UX PeLLeHNs.

cnonb3oBaHWe CBOMCTB U rpaUKoB (DYHKLMIA NPU pelleHnn ypaBHEHUI U HepaBEeHCTB.
MeToa mHTepBanoB. 1306pakeHne Ha KOOPAMHATHOM MNOCKOCTM MHOXECTBA PELLEHWN
YPaBHEHWIN N HEPABEHCTB C ABYMS NMEPEMEHHBIMW U UX CUCTEM.

MpuknagHoble 3aga4m

MpuMeHeHNe mMaTemMaTM4ecKMX METOAOB A/ PeLleHus cofepKaTeflbHbIX 3afjay U3 pas-
NNYHBIX 06NacTel HayKn U NPakTUKK.

WHTepnpeTauus pesynbTaTa, yYeT peasibHbIX OrpaHuYeHuiA.

[NpakTnyeckre 3aHATNA

KopHu ypaBHeHWIA. PaBHOCK/IbHOCTb YpaBHeHWI. Mpeobpa3oBaHme YpaBHEHWIA.

OCHOBHble NpreMbl peLleHns ypaBHeHWA. PelleHne cUCTeM ypaBHEHWA.

Vicnonb3oBaHve CBOMCTB M rpaiMkoB (PYHKUMIA 418 pelleHns ypaBHeHUA U HepaBeHCTB.

KOMBUHATOPUKA, CTATUCTUKA VI TEOPUA BEPOATHOCTEW

SnemMeHTbl KOMOGUHATOPUKM
OCHOBHbIE MOHATUA KOMOWMHATOPMKK. 3alayM Ha MOACYET yucna pasMelleHuid, nepecTa-



i. -1 coyeTaHuin. PewleHne 3afgady Ha nepebop BapuaHToB. Popmyna 6uHOMa HbHOTOHa.
» OMHOMUHANbHBIX KO3ULMEHTOB. TpeyronbHUK Mackans.

SNEeMEHTbI TEOPUU BEPOATHOCTEN

CobbITVe, BEPOATHOCTb COOLITUSA, CMOXEHUE U YMHOXeHWe BeposTHOCTel. lMoHATHe O
3aBUCUMOCT MU CO6bITWIA. [lUCKpeTHas cnyvaiiHas BeNWYMHA, 3aKOH ee pacrpefeneHus.

5:*ble XapakTepuCTWKN [OUCKPETHOW ChyyaidHOW BennuuHbl. [MOHATUE O 3aKOHe
y TakKce uucer.

DNeMeHTbl MaTEMAaTUYECKON CTaTUCTUKN

MrocTtasnieHne JaHHbIX (Tabnuubl, Auarpammbl, rpagmkun), reHepasibHas COBOKYMHOCTb,
'mAb0pKa, cpefHee apudmeTunyeckoe, meauaHa. lMoHATME O 3ajayvax MaTemaTW4eCKoWn
CTaTUCTUKWN.

PellleHVe npakTUYeCKMX 3a4a4 C NPUMEHeHNEM BEPOATHOCTHbLIX METO/O0B.

[NpakTunyeckue 3aHATUA

WcTopus pasBuTUS KOMOUHATOPWKK, TEOPUU BEPOATHOCTEN U CTATUCTUKUA U UX POSb B
pasINyHbIX Ciepax YenoBeYeCKOW >XXU3HedeATeNbHOCTW. [paBuia KOMOUHATOPUKKU. Pelue-
HMe KOMOMHATOPHbIX 33f4ad. PasmelleHus, coyeTaHMsi U nepecTaHOBKW. BUHOM HbHOTOHA K
TpeyronbHuK Mackand. MNMpuknagHble 3agayn.

Knaccuyeckoe onpefeneHne BepoOATHOCTW, CBOWCTBa BEPOATHOCTEW, Teopema O CyMMe
3-eL0siTHOCTEN. BbluncneHme BeposTHocTe. lMpuknagHble 3agayn. lMpeactaBneHve 4ucno-
BbIX AaHHbIX. MpuKnagHbie 3aa4n.

TEOMETPUNA

MpsAMble 1 NIOCKOCTM B NPOCTPAHCTBE

B3avMHOe pacronoxeHue [ByX MNpsMbIX B MPOCTpaHcTBe. [lapanfienbHocTb NpsMoli 1
nnockocTh. MapannenbHOCTb MA0CKOCTel. [MepneHAVKYNSpHOCTb MpPSMO/ U MAOCKOCTM.
MeprneHAMKYNSP W HaKMOHHAs. YTon MexXay npsmMoli M NAOCKOCTbo. [BYrpaHHbIA yron.
Yron Mexay nnaockoctamu. MepneHAVKynspHOCTb ABYX NNOCKOCTENA.

FeoMeTpuyeckre Npeo6pas3oBaHUs MPOCTPAHCTBA: Mapansie/bHblii NMepeHoc, CUMMETPUS
: THOCWUTE/IbHO NIOCKOCTM.

MapannensHoe NPoOeKTUpoBaHue. [nowags OpTOroHanbHOM Npoekuun. K306paxeHue
MPOCTPAHCTBEHHbIX Uryp.

MHororpaHHuKu

BepLlumnHbl, pebpa, rpaHn MHOrorpaHHuka. PassepTka. MHOrorpaHHble yribl. Bbinykible
MHOrorpaHHuku. Teopema diinepa.

Mpu3ma. MNpamasa n HaknoHHaa npusmMa. MNpasunbHaa npusma. Mapannenenunes.

Mupamnga. MNpaBunbHaa nupamuia. Y cevyeHHaa nupamuga. TeTpasaap.

CummeTpuun B Kybe, B napannenenunege, B npusme u nupammze.

CeyeHus Kyba, npu3mbl 1 NMpaMugbl.

MpeaAcTaBneHe O MpaBW/IbHBLIX MHOTOrpaHHuKax (TeTpasgpe, Kybe, OKTasgpe, Aofe-
Kasgpe v nkocasfpe).

Tena v NoBePXHOCTW BpaLLeHMS

LInAnHAP 1 KOHYC. YceueHHbIi KOHyc. OCHOBaHWe, BbicOTa, 60KOBas MOBEPXHOCTb, 06-
pasytowlas, pasBepTka. OCeBble CEYEHWS U CeYeHUs, NapanefibHble OCHOBAHWIHO.



E o * «i-gpa. ux ceyeHuns. KacaTesibHasa njocKoCTb K cepe.

V3mepeHua B reomeTpum

v - [ v ero usmepeHue. VHTerpanbHas hopmyna obbema.

* ooy}nbl 006beMa Kyb6a, NPAMOYro/sibHOro napannenenuneta, nNpPUsMbl, LUIMHAPA.
4cfMV>bi ob6bema nupamuabl M KoHyca. PopMynbl NAOWAAN MOBEPXHOCTEN UMANHApPa U

< ®opmynbl 06beMa LWapa 1 naowagmn cgepol.

Mec Tue Ten. OTHOLWeEHWA NIoWALei NOBEPXHOCTEN N 06bEMOB NOAOOHbIX TeS.

KoopauHaTbl U BEKTOPbI

MpsaMoyronbHas (gekapToBa) cucTeMa KOOPAMHAT B MpocTpaHcTBe. PopMyna paccTosHUA
BEXAY [ABYMSA TOUKaMW. YpaBHeEHUS cepbl, NIOCKOCTU U NPSAMOIA.

3ekTepbl. Mopaynb BekTopa. PaBeHCTBO BEKTOPOB. C/I0OXKEHWEe BeKTOPOB. YMHOXeHue
BEKTOPa Ha ymncno. Pa3noxkeHne BeKTOpa Mo HanpasfeHUAM. YTON MeXAY ABYMS BEKTOpamu.
Mpoekuuns BeKTOpa Ha ocb. KoopauHaTtbl BekTopa. CKaisipHOe Npoun3BefeHe BEKTOPOB.

Vicnonb3oBaHWe KOOPAWHAT M BEKTOPOB MPWU PEeLUeHUUM MaTemMaTUUecKUX U MNpUKNagHbIxX

M K

[NpakTnyeckre 3aHATNA

[Mpu3HakM B3aMMHOIO pPacronoXXeHna npAMbIX. YTon Mexay npambiMA. B3anmHoe
Pr:nofioXKeHne NPAMbIX WU NAOCKOCTER. MepneHAMKYNAap U HaKNOHHAA K MAOCKOCTU. YTon
N:'KA4> NPSMOI 1 NAIOCKOCTBLIO. TeopemMbl 0 B3aMHOM PacrofioXXeHUU NMPAMOA U NIOCKOCTHU.
['T:pema 0 Tpex nepneHanKynsapax.

Mpu3HaKy 1 CBOMCTBA NapanebHbIX U NepneHANKYNAPHbIX MAOCKOCTEN.

PacCcTofiHMe OT TOYKM [0 M/IOCKOCTW, OT MPAMOM [0 MJIOCKOCTW, PacCTOSAHWE MexXay
naee KOCTAMMW, MeXAy CKpelLvBaroLLNUMUCA NPAMbIMUA, MEXAY MPOU3BObHBLIMU (PUrypamun B
NnrocTpaHcTBe.

MapannenbHoe NPOEKTUPOBaHWe W ero CBOWCTBa. Teopema O NoLWagn OpTOroHalbHOM
MPOeKLMN MHOTOYronbHYKa. B3aMMHoe pacnosioXeHne NPOCTPaHCTBEHHbLIX QuUryp.

Pa3fiMyHble BUAbI MHOrOrpaHHMKOB. WX un3o6paxeHns. CeyeHus, pas3BepTKM MHOro-
rpaHHMKOB. [1nowWaab NOBEPXHOCTU. Bugbl cummeTpuid B npocTpaHcTBe. CUMMETpUS Ten
BpaLLeHNs N MHOrorpaHHMKOB. BbluncneHne nnowagein 1 06bLeMoB.

BekTopb!. [eicTBuA ¢ BeKTOpamu. [lekapToBa cucTeMa KOOPAMHAT B MPOCTPaHCTBe.

YpaBHeHME OKPY>XHOCTU, Ciepbl, NIOCKOCTU. PaccTosiHME MeXay Touykamu. [leicTBus c
BEKTOpaMu, 3afaHHbIMM KoopauHaTamu. CKandapHoe npou3BefeHMe BEKTOPOB. BekTopHoe
ypaBHeHve NpsMO U MAOCKOCTU. Wcnonb3oBaHMe BEKTOPOB MpW [0Ka3aTe/lbCTBEe TEOpeM
CTepeoMeTpUN.

[ns BHeayAMTOPHbIX 3aHATWUI CTyfeHTaM Hapsgy C pelleHMem 3afdady W BbIMOSIHEHUS
NPaKTUYeCKNX 3afaHUin MOXHO NPeAsIoKUTb TeMbl UCCNEA0BaTENIbCKUX U peepaTBHbIX
paboT, B KOTOPbIX BMECTO CEpUiA OTAENbHbIX MENKUX 3afay W YnpaxHeHW npegnaratoTcs
CHOXETHbIEe 3afaHusA, Tpebylouine AANTENbHON paboTbl B pamKax OJHOW MaTeMaTU4YeCKOM
sCUTYaLMW. ITW TeMbl MOFYT OblTb KakK MHAMBUAYaNbHBbIMW 33faHUAMU, TaK 1 rpynmnoBbIMu
JINA COBMECTHOI0 BbIMO/THEHUA UCCNEeA0BaHUSA.

MpuMepHble TeMbl pedhepaToB (A0KNaL0B), UCCNefoBaTeNbCKMX MPOEKTOB

*  HenpepbiBHbIe A4pO6W.

*  [MpuMeHeHne CNoXHbIX NPOLEHTOB B 3KOHOMUYECKUX pacyeTax.
* [lapannensHoe NpoeKkTMpOBaHMe.

e CpegHue 3Ha4YeHMs 1 UX MPUMEHEHME B CTATUCTUKE.

*  BeKTOpHOe 3agaHne NpsMbIX W NIOCKOCTe B NPOCTPaHCTBE.



CnoxKeHne rapMOHUYECKMX KOonebaHui.

I"pahmyeckoe peLleHre YpPaBHEHUIN N HEPABEHCTB.
MpaBunbHbIE U NONYMPaBU/IbHbIE MHOTOrPaHHUKN.
KOHWYecKkune cevyeHmns n nx NpUMeHeHne B TEXHUKE.
MoHaTVe anddepeHymana n ero NPUIOXeHUs.

CxeMbl NOBTOPHbIX MUCNbITaHWU BepHynau.
WcecnepoBaHue ypaBHEHWUIA M HEPABEHCTB C NMapameTpoM.



TemMaTU4YecKUin naH rno ANCLUUNTIITNHE

«MaTtemaTuka»
EcTecTBeHHO-Hay4HbI NPognsb

Mpu peannsaumm cofepxxaHus ob6LieobpaszoBaTesibHOM y4ebHOW AucuunanHbl «Martema-
rmka: anrebpa M Havana MaTeMaTUYecKOro aHanusa; reomeTpus» B npedenax OCBOEHMSA
Oriorn Crio Ha 6a3e OCHOBHOro 06Llero 06pasoBaHUA C MOSyYEeHUEM CpeaHero obuiero
o6paszoBaHus ( MIMCC3) makcnmanbHas yyebHas Harpyska 00y4datoLmxcs CoCTaBseT:

no cneymnansHoctaM CIMO ecTecTBeHHO-Hay4yHOro npoduna — 234 yvaca, U3 HUX
ayautopHas (obs3aTenbHas) Harpyska o00ydvalowmxcs, BKIOYasd MpakTuyeckue
3aHATMSA, — 156 4YacoB; BHeayAMTOpHas caMocCTosTeNbHas paboTa CTyAeHToB — 78

4acos.

TEMATUYECKUIA NNAH

a In ; yebHoON paboThI

" AyauTopHble 3aHATUA. Cofep>kaHue
06yyeHus

BBeneHne

Pa3BuTne NOHATUA O Yucne

KepHu, cTeneHn n norapngmsi
[pAMbIE N NNOCKOCTN B NPOCTPAHCTBE
KombunHatopuka

K: :rouHatbl 1 BEKTOPbLI

. CHOBbl TPUTOHOMETPUN

Py akuuun v rpagpmku
MHoOrorpaHHUKN 1 Kpyrnble Tena
Havana matemMaTnyeckoro aHanmsa
WHTerpan n ero npumMeHeHue
ANeMeHTbl TEOPUN BEPOATHOCTEN U
mMaTeMaTUyYecKon CTaTUCTUKM
YraBHeHNs N HepaBeHCTBa

WTtoro

Konu4yectBo 4acos
Mpothnnm npogeccnoHanbHOro
ob6pa3oBaHus
EcTeCcTBEHHO HayuHbIi

CneuwnansHocTu Cr10O

2
8
20
14
10
10
16
14
14
16
8

10

14
156

BHeayMToOpHas caMocTosTe/lbHas pa6oTa

78

MpoMexyTouHas aTTecTaLms B (hopme 3K3aMeHa

Bcero

234



leyul3

Tema 4

HanmeHoBaHWe pa3gena, TeMbl

BBegeHue

MatemaTurKa B HayKe, TEXHUKE,
9KOHOMUKe. MaTtemaTunKa B
NH(OPMALMOHHbBIX TEXHOOTUAX U
NPaKTNUYeCKON AeAaTe/IbHOCTU

Pa3BuTMe NOHATUA O YKnCe
Llenble yncna
PaLuoHalbHbIE YMcna

[elicTBMTeNbHbIE YNCNa
MpnBMXKEHHBIE BbIYMCIEHNS.

ppaumoHanbHble uncna

KomnnekcHble uncna

KopHwu, cTeneHun, norapupmb|
ApUPMeTNYECKNIA KOPEHb
HaTypa/ilbHOW CTeneHu
CTeneHb C paunoHaIbHbIM
nokasaresnem. CTeneHb C
[EACTBUTENIbHbIM MOKa3aTesiem

NppaunoHabHble YpaBHEHNS
NppaunoHaibHble HepaBeHCTBa
PeLleHNe nokasaTe/lbHbIX YPaBHEHWIA
[Noka3aTenbHble HEPABEHCTBA
Jlorapugmebl.  [ecaTuyHble 1
HaTypa/ibHble NI0rapugmbl

CsovicTBa lorapupmos
[Mpeobpa3oBaHvie NOrapuPMmUyYecKmx
BblpaXkeHui

JlorapumMmuyeckme ypaBHeHUs
Jlorapugpmmnyeckme HepaBeHCTBa
MpsiMble 1 NMI0CKOCTUN U B
NPOCTPaHCTBE

Makcum  Konuuvec  CamocTosTe
anbHas TBO NbHas
yuyebHad  ayauTop yuyebHas
Harpyska HbIX Harpyska
CTyfleHTa  4acoB CTyaeHTa

2 2
2 2
12 8 4
2 2
4 2 2
2 2
4 2 2
34 20 14
2 2
4 2 2
4 2 2
4 2 2
4 2 2
2
4 2
4 2 2
2 2
4 2 2
2 2
18 14 4



Ton 5

TeHa 6

["Tregmet ctepeomeTpun. OCHOBHbIE
MOHATUA M akcnombl (IMpadmyeckoe

LUOPaKEHME OMpesesieHNA 1 TeopeMm).

B3avMHOe pacronoXeHue Byx
MPAMbIX B NPOCTPAHCTBE.
CKpelLLMBaloLLIMecs NpsiMble. YTon
MEXAy ABYMSs NPAMbIMMN.

[MapansieNlbHOCTb NPSMON U
JlockocTu. MapannenbHoCTb
M0CKOCTEMN.

MepneHANKYNSPHOCTb NPAMONA 1
MI0CKOCTK

[NepneHAVKYNAp 1 HakNoOHHad. Yron
MEeXAy MPAMOI 1 MNOCKOCTbIO
[BYrpaHHbIn yron. Yron mexay
NNocCKoCTAMM. [MeprneHanKyNapHOCTb
[BYX M/IOCKOCTEN.

eomeTpUYeckme Npeobpas3oBaHmns B
MPOCTPaHCTBE.

0O606LeHNe maTeprana

KombunHaTopurka

OCHOBHbIe MOHATUSA KOMOVHATOPUKM
3ajayn Ha NoAcyéT umcna
pa3MeLLeHNiA, NepecTaHOBOK,
coyeTaHui.

PelleHne 3aa4 Ha BbIOGOP BapuaHTa.
dopmyna buHoma HbtoTOHa.
CsoicTBa GMHOMASIbHBIX
KO3(h(pULIMEHTOB

TpeyronbHUK lMNackans

KoopanHaTbl 1 BEKTOpPbI

MpsimoyronbHas (AekapToBa) cucTemMa

KOOpAuHar.
dopMyna BbIUMCIEHNS PaCCTOSHSA
MeXay ABYMs TOUKaMM.

YpaBHeHus cthepbl, NIOCKOCTU U
NpPAMOiA

BekTopbl. Moaynb BeKTopa.
PaBeHCTBO BEKTOPOB. CrioXeHue
BEKTOpPOB.

YMHOX€EHMEe BEKTOPa Ha Yu1Cro.
KoopaunHaTtbl BeKTopa. HaxoxaeHue

KOOPAMHAT CepefiHbl BEKTOPA, A/IMHbI

BEKTOpa.

16
4

D



Tema 8

CKansdpHoe npou3seneHve BEKTOPOB
OCHOBbI TPUTOHOMETPUN

PagnaHHasa mepa yrna. ['oBopoT TOUKK
BOKPYr Hayana KoopAmHar.
OnpefeneHne cMHyca, KOCKHYCca,
TaHreHca 1 KoTaHreHca yrna. 3Haku
CUHYCa, KOCMHYCa, TaHreHca K
KOTaHreHca.

3aBNUCUMOCTb MeXy CUHYCOM,
KOCUHYCOM, TaHr€HCOM U KOTaHreHCOM
O[IHOTO N TOrO Xe yrna.
TpPUroHOMETPUYECKUE TOXKAECTBA
CUMHYyC, KOCUHYC, TaHI'eHC YI/0B a U -a.
DopMy/ibl CNOXKEHWUA.

CUHYC, KOCMHYC, TaHTeHC ABOMHOIO U
MONOBUHHOIO Yrna.

dopmynbl NpuBeAeHUA

CyMMa 1 pasHOCTb CUMHYCOB, CymMMa U
pa3sHOCTb KOCWHYCOB.

[Mpon3BeseHe CUHYCOB 1 KOCMHYCOB
[MpeobpasoBaHue
TPUTOHOMETPUYECKNX (OYHKLIMIA
YpaBHeHUA sin Xx=a cos x=a tg X=a.
YpaBHeHUs, cBoAsdLLMECs K
KBapaTHbIM

YpaBHeHNs, 0AHOPOAHbIe
OTHOCWUTE/IbHO SINX U  COSX.
YpaBHEHUS, NNHEHbIE OTHOCUTE/IbHO
SINX U COSX

PYHKLUMN 1 TpadmKn

®dyHKuMKn. O6nacTb onpeseneHns n
MHOXECTBO 3HaYeHU PyHKLMWN.
Cnocobbl 3agaHnsa yHKUMIA. ["padmkm
(hyHKUMIA. CBOMCTBA (DYHKLNIA.
MOHOTOHHOCTb, HEYETHOCTb,
OrpaHN4YeHHOCTb, NePUOANYHOCTb.

MpoMeXyTK/ Bo3pacTaHusi U
y6blBaHMs. HanMeHbLLiee
Hanbo/bLUee 3HaUYeHNE, TOUKU
aKcTpeMyMa. CnoXkHas (hyHKLMS.
MoHATUE 0 HENPEPLIBHOCTY (DYHKLIMW

2
22 16
2
2
2
2
2 2
4
2
2
2
4 2
4 2
2
2
18 14
2
2
4
2



O: paTtHble PyHKUnN. O6nacTb
TpeneneHns 1 061acTb 3Ha4eHNs
'naTHON yHKUMK. O6nacTb

3HaYeHus obpaTHon hyHKumK. Ipadimk

06paTHON (hyHKUMN.

CTeneHHasa ()yHKLMS, eé CBOCTBA U

rpacuK.

MokasatefnibHas PyHKLUMS, e€ CBOMCTBA

W rpagmk

Norapugmunyeckasn yHKUmS, eé

CBOMICTBa W rpafnk

TpuroHomeTpuyeckas PyHKLMA

; -SinX. eé CBOWCTBA 1 rpagmk.

TpuroHomeTpuyeckas yHKLMA

>=CO0SX. eé CBOMCTBA U rpadmk

TpuroHomeTpuyeckas yHKUNA y=tgx,
eé cBoicTBa 1 rpaduk. ObpaTHble
TPUTOHOMETPUYeCKMe PyHKLMM

MHororpaHHMKN 1 Kpyrsble Tena
BepLunHbl, pébpa, rpaHun
MHOrorpaHHuKa. Pa3BepTKa.
MHororpaHHble yribl. Bbinykible
MHOrorpaHH1Kn. Teopema diinepa.
Mapannenenuneq. Ky6

PelleHve 3aay Ha BblYMCNEHWE
3M1eMeHTOB Mapasnnenenunega n Kyba
[Mpu3ma. MNpsaman 1 HakNoHHasA
npusmMa. lNpasunbHaa npusma
PelleHve 3a4a4 Ha BblYMCNEHNE
3/1EMEHTOB NMPU3M

Mupamunpa. NpaBunbHaa NupaMmuaa.
YceuyéHHasa nupamuga. Tetpasgap
PelleHne 3a4a4 Ha BblYUCIEHME
3N1eMEHTOB Nupamng
[MpencTaBneHne o0 NpaBU/bHbIX
MHOrorpaHHuKax (Tetpasgp, Kyo,
OKTasAp, AOAeKasap M MKocasap).
LinnnHap. OcHoBaHKWe, BbICOTa,
OOKOBas MoOBEPXHOCTb, 06pasytoLLas,
pas3BépTka. OceBble CeYeHUs U
ceyeHuns, napainenbHble 0CHOBaHWUIO
KoHyc. OcHoBaHue, BbiCOTa, 6OKOBas
MOBEPXHOCTb, 06pasytoLLas,

22

14



razBéptka. OceBble CeveHMa K
eHH$, napaienbHble 0CHOBaHWUIO

H™ 1 cpepa, X ceyveHus, 2 9
KacaTte/fibHas NioCKOCTb K ciepe

Hauyana MaTeMaTU4ecKoro aHasmsa 24 16
kxn efoBaTeNilbHOCTK. Cnoco6sl 4

3aflaHnsl 1 CBOMCTBA YMCMOBbIX 5

r >C.cefioBaTe/ibHOCTel. MoHsATHNE O

npegene nocnefoBaTebHOCTEN.

®)- HMWK. ObnacTb onpegeneHns un
MHOXECTBO 3HAYEHUIA.

CBoiicTBa ()yHKLUUN: MOHOTOHHOCTb, 2
YETHOCTb, HEYETHOCTb,

: TPAHNYEHHOCTb, NEePUOLNYHOCTb.

[MoHATME O HenpPepPbIBHOCTU PYHKLMUN 2
AputpmMeTnYeCKre onepauun Hag,
yHKUMAMU. CnoxxHasa yHKLmMS
(komnosunuusa).

Mpeo6pasoBaHme rpadnKoB. 4
MapannenbHbli NepeHoc, CUMMETPUS

: POCUTE/LHO OCEl KOOPAMHAT W

¢.KMMETPUA OTHOCUTENBHO MPSIMONA

>=X. PaCTHKEHVE W CXKATUE BAOMb OCEiA
KOOpPAUHAT

[MpounsBoaHas 4 2
[Mpasuna anpdepeHUnpoBaHus
[Mpon3Bo4Has CTEMeHHON (PYHKLMK 2
[MpOn3BOAHbIE OCHOBHbIX
3NleMEHTaPHbIX (YHKLNIA

eCMEeTPUYECKUIA N PU3NYECKNI 4
CMbIC/T NPOV3BOAHON. YpaBHeHWe
KacaTte/lbHOW K rpadvKy (hyHKLMIA 2
BospacTtaHue v ybbiBaHUe (yHKLUN 1
MPOM3BOAHAA (DYHKLUN. IKCTPEMYMbI
yHKUMN
BTopas nponssogHas, eé 2
reOMETPUYECKUIA N PU3NYECKNI
CMbIC/. 2
[MprMeHeHe NPOU3BOAHON K
MCCNeA0BaHNI0 (DYHKLMIA 1
MOCTPOEHMIO rpathKoB
HanbosbLlee 1 HaUMeHbLLEee 3Ha4YeHNs 2
(PYHKUMM Ha oTpeske. Mpumepsl 2
MCNONb30BaHMA MPON3BOLHOM AN



HaXO0XAEHMS HanyYLLEro pewleHns
NPUKNafHbIX 3aaay
WuTerpan W Ero NPMMeHeHme
cpBoo6pasHast. MNMpumeHeHne
¢ MPOAeNaHHOro UHTerpana ans
HaxoXKAeHWs niowaam
KpVBONMHENHOW Tpaneumn. dopmyna
HbloTOHa-/1enbHMLa.
BbluncneHne MHTerpanos
BbluncneHne niowasnen ¢ nomMoLLbo
NHTErpasos.
P-MMEpPbI MPUMEHEHWSA NHTEerpana B
OV3NKe 1 reoMeTpun.
OO6bEM 1 ero n3mepeHwme.
I[HTerpanbHas opmyna o6béma
dopmynbl 06bEMa Kyba,
MPAMOYTONbHOro napannenenvnesa,
NpU3Mbl, LUIMHAPA.
dopmynbl 06bEMA NUPamMnbl 1
KOHyca
dopMynbl NnoWwanm noBepxXHOCTU
UMNMHAPA, KOHYCa, Wwapa v niowaib
coep
DNeMEeHTbI TEOPUN BEPOATHOCTEN U
ylaTeMaTUYECKOMN CTaTUCTUKM
CobbITrE, BEPOATHOCTb COOLITUS,
C/IOXEHME N YMHOXEHNE
3epoATHOCTeN. MoHATKE O
He3aBUCUMOCTI COObITUIA
[NCKpeTHasA cnyyaiHas BeNMUNHA,
3aKOH eé pacnpeseneHus
Uncnosble XapaKTePUCTUKN
NMCKPETHOW Cy4YailHOW BE/IMYMHBI.
[MoHATUE O 3aKOHE BO/bLLMX YUCES.
[MpenctaBneHne AaHHbIX (Tabnmupl,
Anarpammbl, rpagnkm), reHepasibHas
COBOKYIMHOCTb, BbIOOPKa, CpeaHee

apumeTnyeckoe, MeauaHa. INoHATre o
3afa4ax maTeMaTnyecKom CTaTUCTUKMN.

PellieHMe NPaKTUYeCKMX 3aad C
NPUMEHEHNEM BEPOSITHOCTHBbIX
MeTO/A0B

YpaBHeHUS 1 HepaBEHCTBA
YpaBHEHUS U CUCTEMbI YPaBHEHNI

14

14

22

10

14



ri—=HHbHblE U MppaLVOHa/IbHbIE
-TVBC—-€:-3;14 U CUCTEMDI

m<1$Te/bHble YpaBHEHUS N CUCTEMDI
7 MKOVIOMETPUYECKME YPaBHEHNSA 1
ACTeyb.
Pas3H :C MIbHOCTb YPaBHEHNA,
acn”\3eHCTB U CUCTEM
HepaBeHcTBa. PauuoHa/IbHbIE,
ArpaHMOHaTbHbIE, NOKasaTe/bHbIe 1
~ e:r: MeTPUYeCcKmne HepaBeHCTBA.
' M-, ?24_,e NPUEMbI N peLLeHns
K: - :abloBaHWe CBOWCTB W rpafuKoB
zy T KHU MPY PeLLIeHN YpaBHEHWIA 1
3CTa3eHCTB. MeTof MHTErpupoBaHus.
306pakeHne Ha KOOpAMHATHOW
«/IFOCKOCTV MHOXECTBA peLLeHui

Ta3 HEHUIA N HEePaBEHCTB C ABYMSA
_eM3BECTHBLIMM C ABYMSA NEepeMeHHbIMU
Z UX cUcTeMamu
Bcero no gucumnnnHe

234

156

78



Vi =in TEPUCTVKA OCHOBHbIX BNAOB YYEEHOW AEATENBHOCTY

Kuewms. CTenbl- nora-

L /w8AKX : : ve anre-
MA :-m  ---:+eHuit

Or* nble TpUroHome-
Tpw =K At TOXJecTBa

CTYJEHTOB

XapaKTepucTuka OCHOBHbIX BMA0B AeATeNbHOCTU CTYLEHTOB
(Ha ypoBHe y4ebOHbIX AeCTBUIA)

O3HaKoOM/IeHMe C Po/ibl0 MaTeEMaTUKU B HayKe, TEXHUKe,
39KOHOMWKE, NH(OPMaLMOHHBIX TEXHONIOMNAX U NPaKTUYECKON
fearenbHocTh. O3HAKOM/IEHME C LensMu 1 3agadamm
N3y4eHnss maTemaTUKM nNpu ocsoeHun npodgeccuii Cro wm
cneymanbHocten CMNoO

BbinonHeHve apntMeTMUECKMX AENCTBUIA Haf Yncnamu,
coyeTas YCTHbIE U NMUCbMEHHbIE MPUEMbI.

HaxoxaeHne NpuoanmKeHHbIX 3HAYEHWNA BEIMUNH 1
NOrpeLIHoCTen BblYUCIEHNIA (aBCONOTHON U OTHOCUTENBLHON);
CPaBHEHMWE YNCNOBbIX BbIPAXEHWIA.

HaxoxxgeHune ownboK B npeobpa3oBaHMAX U BbIYUCIEHUAX

(oTHOCUTCA KO BCEM MyHKTaM MporpamMmmbl)
O3HaKOM/EHME C MOHATUEM KOPHSA N-il CTeNeHu, CBOMCTBAMM
paguKanoB v NpaBMIamMn CPaBHEHMS KOPHENA.
dopmynupoBaHue onpeaeneHns KOPHS 1 CBOMCTB KOPHEA.
BbluncneHve v cpaBHeHWe KOPHEW, BbIMOMHEHNE MPUKNAKM
3Ha4yeHns KopHsa. MNpeobpa3oBaHME YMCNOBbIX U OYKBEHHbIX
BbIpaXXEHWI, CofepXXalmx pagukansb.
BbinonHeHne pacyeToB no cbogaMynaM, cofepXaLium
paguKanbl, OCYLLECTBNAA HEOOX0AMMble NOACTAHOBKU U
npeobpasoBaHua. OnpepeneHne PaBHOCUILHOCTU BblpaXeHUI
C pagvKanamu. PelleHne nppaumoHanbHbIX YpaBHEHUMN.
O3HaKOM/IEHME C NOHATUEM CTeMNeHN C LeACTBUTENIbHbIM
noKasaTenem.
HaxoxfeHune 3HaYeHnin cTeneHn, NCNONb3ys npu
Heo6X04MMOCTN UHCTPYMEHTa/bHbIE CPeACTBa.
3anucbiBaHME KOPHSA N-IA CTENEHW B BUAE CTENEHWN C APOOHbIM
nokasaTtenem u Hao6oporT.
dopMynnpoBaHne CBOMCTB CTeNeHe. BbluncneHme cTeneHemn
C pauuoHanbHbIM MOKasaTeneM, BbIMOJIHEHWE MPUKUAKM
3HaYeHUs CTeneHn, cpaBHeHUe CTeneHeN.
Mpeobpa3oBaHe YUCOBbIX Y BYKBEHHbIX BblIPXXEHWA,
cofepXalux cTerneHn, NpUMeHss CBOMCTBa. PelleHne
noKasaTe/lbHbIX YPaBHEHWIA.
O3HaKOM/EHME C MPUMEHEHNEM KOPHe 1 cTeneHein npu
BbIYMCNIEHUN CPeAHUX, AeNeHUN 0Tpe3Ka B «30/10TOM
ceyeHMmn». PelleHne NpUKNagHbIX 3afay Ha CNOoXHbIe
MPOLIEHTBI
BbinonHeHne npeobpa3oBaHuii BbIpaXXeHW, NPUMEHEHNE
(hopMyn, CBA3aHHbIX CO CBOMNCTBaMM CTEMEHeNn 1 norapngmos.
OnpefeneHne 061acT AOMNYCTUMbIX 3HaYEHWUN
norapuMmUYecKoro BbipaxkeHus. PelleHne norapmMmnyeckmnx
ypaBHEHWUIA

OCHOBbl TPUTOHOMETPIWU
3y4yeHve pagnaHHOro MeTosa U3MepeHns YrioB BpalleHns U
MX CBA3M C rpajyCcHON mepon. N306paxkeHne yrioB BpaLleHus
Ha OKPY>XHOCTMW, COOTHECEHWE BE/INMYMHBI YIa C ero
pacnosioxxeHnem. ®opmMynnpoBaHue onpeaeneHuni
TPUrOHOMETPUYECKUX (PYHKLWUIA ANS YrN0B NOBOPOTA U OCTPbIX
YIN0B NPAMOYTrONbHOI0 TPEYro/ibHUKa U 06bSCHEHUE KX
B3aMMOCBSI3U
lMpUMeHeHMe OCHOBHbLIX TPUTOHOMETPUYECKUX TOXAECTB AN
BbIYMC/IEHNSA 3HAYEHU TPUTOHOMETPUYECKUX (PYHKLMIA NO
O[IHON M3 HUX

17
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3yyeHre OCHOBHbLIX (hOPMYN TPUTOHOMETPUM: POPMYNbI
CNOXXEHUS, YABOEHMS, Npeobpa3oBaHns CyMMbI
TPUTOHOMETPUYECKMUX PYHKLMIA B NPOM3BEAEHNE U
npou3BefeHNs B CYMMY U MPUMeHeHWe Npu BbIYUCIIEHUN
3HaYeHUs TPUrOHOMETPUYECKOTO BbIPaXKEHUS U YNPOLLEHUA
ero.

O3HaKOMJIEHME CO CBOMCTBAMW CUMMETPUMN TOYEK Ha
eJVHUYHOWN OKPY>KHOCTU U NPUMeHeHWe UX /11 BblBOAA
(hopmyn npusepeHUs

PelleHre No opmynam 1 TPUrOHOMETPUYECKOMY KPYry
NPOCTENLINX TPUTOHOMETPUYECKUX YPaBHEHWIA.
MprMeHeHMe 06LUX METOLOB PELLEHUN YpaBHEHWI
inpuBefeHNe K MHENHOMY, KBaapaTHOMY, METO[, PasioXeHus
Ha MHOXWTENW, 3aMeHbl NEPEMEHHO) NpW peLLueHnn
TPUTOHOMETPUYECKMX YPaBHEHU. Y MEHNe 0TMeyaTb Ha Kpyre
PeLIeHNs NPOCTENLINX TPUTOHOMETPUYECKUX HEPaBEHCTB
O3HaKOM/MIEHME C MOHATUEM 0OPATHbIX TPUTOHOMETPUYECKUX
QYHKLUUNA.

N3yyeHne onpeaeneHnin apkcrMHyca, apKKoCKHYca,
apKTaHreHca uucna, popmMynmpoBaHue nx, N300paXKeHne Ha
eAMHNYHOIN OKPY>XHOCTW, NPUMEHEHME NPUN PELLEHUN
YPaBHEHWI

®Y HKLMWN. X CBOVCTBA U TPADUKY
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K7XIMMHKOCT11
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O3HaKoMJIeHME C MOHATUEM MepeMeHHON, npuMepamm
3aBUCUMOCTEN MeXAY MepemMeHHbIMU.
O3HakoM/IeHME C MOHATUEM TpaduKa, onpeaeneHve
NPUHAANEXHOCTN TOYKM rpadivky yHKumnu. OnpegenexHve no
%opmyne NpoCTelLLein 3aBUCMMOCTI, BUAa ee rpafmka.
blpaXKeHne no opmyne 04HOW NepeMeHHON Yepes Apyrue.
O3HakoMm/ieHMe C onpegeneHneM QyHKUUKN, GopMyMpoBaHue
ero. HaxoxaeHune obnactu onpegeneHns n 06nactu sHavyeHui
(QYHKUMNM
O3HakoMneHne ¢ npumepamMmn PYHKLMOHANbHbIX
3aBUCVMMOCTe B peasibHbIX NPOLEccax U3 CMeXHbIX
NCUUMINH.
3HaKOMJIEHME C [loKa3aTe/ibHbIMU PacCy>XAeHUAMMN
HEKOTOPbIX CBOWCTB NINHEIHOW 1 KBaApaTU4HOW YHKLUMIA,
npoBefeHne nccnefoBaHns NMHENHON, KYCOYHO-TMHENHOMN,
[APOOHO-TMHENHOWN 1 KBaAPaTUUYHON (DYHKLWIA, NOCTPOEHME NX
rpaukoB. MocTpoeHme 1 YTeHME TPaMKoB (YHKLNIA.
ViccnepgosaHue yHKUMN.
CocTaBneHue BMA0B %yHKLI,I/II\/'I no faHHOMY YCNOBUIO, peLleHue
3afla4 Ha 3KCTpeEMYM.
BbinonHeHve npeobpaszoBaHuii rpagmka gyHKUUM
N3yyeHne NoHATMS 0bpaTHOW (PyHKLMK, OnpefeneHne Buaa u
NOCTpPOeHNe rpaduka 06paTHON (OYHKLUMM, HAXO>KAEHWE ee
obnacTwu onpeeneHns n obnacTu 3HayeHUid. MNMpumMeHeHne
CBOWCTB (DYHKLUWA NpU 1CCef0BaHUMN YPaBHEHUI U peLleHn
3afiay Ha akcTpeMyM. O3HAKOMJIEHME C NOHATUEM C/IOXHOM
QYHKUNN
BbluncneHme 3Ha4eHNn (yHKLMIA NO 3HAYEHMIO apryMeHTa.
OnpegenieHne NOMOXEHUSA TOUKM Ha rpaduke no ee
KOOpAuHaTaM 1 Hao6opoT.
Mcnonb3oBaHne CBOMCTB (DYHKLMI AN CPAaBHEHUSA 3HAYEHWUI
CTeneHein 1 norapngmos.
MMocTpoeHMe rpaiMKoB CTEMEHHbIX U IorapuPMUUYecKmnx
(QYHKLMIA.
PelleHne nokasaTeNbHbIX Y NorapumMnyecknx ypaBHeHU 1
HepaBeHCTB MO M3BECTHLIM anropuTMam.
O3HaKoM/IeHME C NOHATUEM HemnpepbiBHON NepuoANYeCcKON
(hYHKLMKN, hOopMynnpoBaHMe CBOMCTB CUHYCA U KOCUHYCA,
NMOCTPOEHME UX rpafuKoB.

O3HakoM/ieHNe C MOHATMEM TapMOHUYECKUX KOonebaHuii U

npumepamMn  rapMOHWYECKUX  KonebaHWil  Ans  onmcaHus
NPOLLECCOB B (hM3NKe 1 APYTUX 061aCTAX 3HAHNA. 5
O3HaKOMeHNe C MOHATMEM  PaspbiBHOW  NepUoANYecKoi

(hYHKUMK, (hOpMYyNMpoBaHME CBOMCTB TaHreHca M KOTaHreHca,



NMoCTPOEHME UX rpafmKoB.
IMpUMeHeHMe CBONCTB (hYHKLMIA ANSi CPaBHEHMWSA 3HAYEHWUI
TPUTOHOMETPUYECKUX PYHKLNIA, peLueHns
TPUrOHOMETPUYECKMX YPaBHEHMI. T1OCTpPOeHUe rpauKkoB
06paTHbIX TPUrOHOMETPUYECKUX DYHKLUIA 1 onpefeneHne no
rpaukam ux CBOMCTB.

bINOJIHEHME NPeobpa3oBaHns rpaPuKos

HAUYAJTA MATEMATUYECKOIO AHAJIU3A

B bCKK*1/r*bHOCTH
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O3HaKoM/IeHME C NOHATMEM YUCIOBOI MOCNeA0BaTENIbHOCTH,
cnocobamu ee 3afaHuUs, BbIYUC/IEHUAMWN €€ Y/IEHOB.
O3HaKoM/eHWe C NOHATMEM npesena nocnefoBaTeNbHOCTM.
O3HaKoOMNeHMe C BblYUC/IEHNEM CYyMMbl GECKOHEYHOro
YMCNOBOrO pAfa Ha NpUMepe BbIYNCNEHUS CYMMbl BECKOHEUYHO
XObIBalOLLEeN reoMeTpuyecKor Nporpeccuu.

PelleHve 3aa4 Ha NpuMeHeHne opmy/ibl CyMMbl GECKOHEUYHO
cObIBatoLLEe reOMETPUYECKOW NPOrpeccum

O3HaKOM/IeHME C NOHATUEM MPOU3BOLHONA.

N3yuyeHune n hopMmynnpoBaHue ee MeXaHNU4ecKoro u
reoOMeTPMYECKOro CMbIC/a, U3yyYeHne anropuTma BblYUCIEHUS
NPOU3BOAHOW Ha NPUMeEpPe BbIYUCNEHNSA MTHOBEHHOW CKOPOCTM
N YrN0BOro KoaguumnmeHTa KacaTesibHOMN.

CocTaBneHne ypaBHeHUs KacaTe/lbHOW B 00LLeM BUje.
YcBoeHve npasun gngdepeHUnpoBaHuns, Tabnumubl
MPOM3BO/HbIX 3/1EMEHTAPHbIX PYHKLWIA, NPUMEHEHME N1
AnddepeHUpoBaHns yHKLMIN, COCTaBEHMS yYpaBHEHMS
KacaTe/IbHOW.

3yuyeHune Teopem O CBA3M CBONCTB (DYHKLUUW W MPOU3BOLHOMN,

OpMYy/INPOBKa MX.

pOBe/ieHMEe C MOMOLLbLIO MPON3BOAHON UCCef0BaHUS
(hYHKUWN, 3aAaHHON (HhOPMY/ION.

YCTaHOB/IEHNE CBA3W CBONCTB (DYHKLMMW M MPOU3BOAHOM NO UX
rpaukam.

PUMEHEHME NPOU3BOAHON ANA pelleHns 3afay Ha
HaxoX/eHne HanbonbLlero, HaMMeHbLLEro 3Ha4YeHUs 1 Ha
HaxoX/eHne aKCcTpemyMa
O3HaKoM/IEHME C NOHATUEM WHTerpana u nepBoobpasHoi.
N3yuyeHune npaBuia BbIYUCNEHNSA MEPBOOOPA3HON ¥ TEOPEMDI
HbloTOHa— JlenbHuuUa.

PelueHne 3aaa4 Ha CBA3b NepBO0OPa3HON 1 ee NPOU3BOAHOW,
BbIYMC/IEHNe NepBO06Pa3HON A8 AaHHOW (YHKLUNN.
PelleHre 3aaa4 Ha NMPUMEHEHWEe MHTerpana ansa BblYUCIEHUS
(hM3NYECKUX BENNYMH W NoLLafei

YPABHEHNA N HEPABEHCTBA

O3HaKoM/ieHMe C NPOCTENLINMMN CBELEHUAMUN O KOPHAX
anrebpanyeckmx ypaBHeHW, NOHATUAMMW UCCeL0BaHUSA
YPaBHEHWNA N CUCTEM YPaBHEHWNA.

3yuyeHune Teopnun paBHOCUMNILHOCTU YPaBHEHWIA U ee
npUMeHeHuns. TTOBTOPEHVE 3annCK peLleHns CTaHaapTHbIX
ypaBHeHWiA, NpMemMoB NpeobpasoBaHna ypaBHEHUW AN
CBeAleHNA K CTaH4apPTHOMY YpPaBHEHUIO.

PelleHMe paunoHanbHbIX, UppaLMoHanbHbIX, NOKasaTeNbHbIX U
TPUTOHOMETPUYECKUX YPABHEHUIN U CUCTEM.

CNoNb30BaHWe CBOWCTB U rpauKoB PYHKUUIA AN8 peLleHmns
ypaBHeHWiA. TTOBTOpeHNe OCHOBHbIX MPUEMOB peLleHns
cucTeMm.

PelleHne ypaBHEHUI C MPUMEHEHMEM BCEX NPUEMOB
(pa3noXkeHns Ha MHOXUTENN, BBEAEHMSA HOBbIX HEM3BECTHbIX,
NnoACTaHOBKM, rpatiMyeckoro MetToaa).

PelleHMe CUCTEM YPaBHEHWIA C NPUMEHEHMNEM Pa3INYHbIX
cnoco6oB. O3HaKOM/EHNe C 06LMMKN BONPOCAMM peLleHns
HepaBeHCTB U MCMNO/b30BaHNEe CBONCTB U rpanKoB (hyHKLNIA
npyn peleHnn HepaBeHCTB. PelleHne HEPABEHCTB U CUCTEM
HepaBeHCTB C NPYMeHEHNEM pPa3/InyHbIX CMOCcO60B.
MpUMeHeHMe MaTeMaTUUYeCcKNUX MeTOLOB A/11 peLleHus
cofiepXXaTeibHbIX 3afay U3 pas3MyHbIX 06/1aCTell HayKu U
NPakTUKN. VIHTepnpeTMpoBaHue pe3ynbTaToB C YY4ETOM
peasibHbIX OrpaHNYyeHunn



- YBNTHATOPUKW, TEOPUN BEPOATHOCTEN N CTATUCTUKN

MNB KT a Teopuun

_n; R i i -YHbIX
‘all W . KrpaMmubl.

N3yuyeHune npaBuia KOMOUHATOPUKN U NPUMEHEHMWE NPU
BELIJeHI/IVI KOMOMHATOPHbIX 3ajad.
elleHne KOMOUHATOPHbIX 3afja4y MeToLoM nepebopa 1 no
npaBuny YMHOXEHUS.
O3HaKoM/ieHMe C MOHATUAMU KOMOUHATOPUKMN:
pasmeLLeHUaMN, CoYeTaHMAMU, NepecTaHOBKaMu U
$op|v|yna|v|m ANa ux BbluncneHns. O6bACHeHUe Y NPUMEHEHME
OPMY/ /191 BbIYNC/IEHNA pPa3MeLLLeHNiA, NepecTaHOBOK 1
COYEeTaHUN NpU peLleHnn 3agad.
O3HakomM/ieHne ¢ 6BUHOMOM HbHOTOHA U TPeyro/ibHUKOM
Mackans. PewweHne npakTUYeCKUX 3agay ¢ UCMonb30BaHNEM
MOHATUI 1 NpaBU/I KOMOUHATOPUKN
M3xuyeHune Knaccu4eckoro onpegeneHnss BeposiTHOCTA, CBOWCTB
BEPOSATHOCTWN, TEOPEMbI O CYMMe BEPOSITHOCTEN.
PaccmMOTpeHWe NPUMEPOB BbIYMCNEHUS BEPOATHOCTEN.
PelleHMe 3a/lay Ha BblYMC/IEHNE BEPOSTHOCTEN COOLITUI
O3HakoM/ieHMe C npeAcTaBleHNEM YUCOBbIX JAHHbIX U UX
XapaKTepucTuKamu.
PelLeHMe nNpakTUYecKMx 3aga4d Ha 06paboTKy UYMC/IOBbIX
[AaHHbIX, BblYMCNEHNE UX XapaKTepuUcTUK
FTEOMETPUA
dopmynMpoBKa 1 NpuBeAeHNe [0Ka3aTe/IbCTB NPU3HAKOB
B3aMIMHOI0 PacrosioXXeHns NPAMbIX U NIOCKOCTEN.
Pacno3HaBaHue Ha YyepTexax U Moensax pas/IMYHbIX Cly4vaes
B3aMIMHOI0 PacnooXeHUs MPSMbIX W MIO0CKOCTEN,
aprymeHTUpoBaHue CBOUX CY)XXAEHUn. dopMynnpoBaHue
'UpefiefieHNiA, NPU3HAKOB 1 CBOWCTB Mapas/esibHbIX 1
nepneHAnKYNApHbIX NIOCKOCTEN, ABYTrPaHHbIX U IMHENHbIX
r0B.
bINOJIHEHME NOCTPOEHUS YI/I0B MeXAY NPAMbIMU, NPSAMON 1
NMIOCKOCTbIO,  MeXAy  MJOCKOCTAMM MO  ONUCaHU "
acrnosHaBaHue MX Ha MOAENsX.
PYMEHEHME NMPU3HAKOB Y CBOWCTB PacMOOXeHUsS MPAMbIX U
3eCKOCTel Mpu peleHnn 3agad.
W; OGpaxeHne Ha pUCyHKax U KOHCTPYMPOBaHME Ha MOAENSX
TErneHANKYAPOB M HaKMOHHbIX K MOCKOCTU, MPAMBIX,
Tapa., Te/IbHbIX MJIOCKOCTEN, YINOB MeXay MpsiMOi U
NIOCKOCTbIO U 060CHOBaHWE MOCTPOEHUS.
PelleHre 3afja4 Ha BblYMC/IEHNE TEOMETPUYECKNX BEINYUH,
I JINCbl- BaHWE PacCTOAHUA OT TOYKU A0 MIOCKOCTH, OT
MUTYUMOI [0 NIOCKOCTU, MeXAY MIOCKOCTAMU, MeXay
. "TeWNBAKOLWMMUCA MPSMbIMIA, MeXAY MPOun3BOSbHbIMY
&HrypamH B NpocCTpaHCTBe.
W 3MYyMpOBaHMe N f0Ka3blBaHWE OCHOBHbLIX TEOpPeM O
paccTosiHMAX (TeOpeM CyLLecTBOBaHUSA, CBOWCTBA).
/B> 'p3xKeHne Ha yepTexkax v MOAEeNsX pacCTosHUA U
<s>! CHOBaHME CBOUX CY>XXAeHWin. OnpeeneHne 1 BblYUCIEHNE
pacCTOSAHUI B NpocTpaHcTBe. MNMpuMeHeHe opMyn 1 TeOpeM
NTAHUMETPUKN ANS PelleHns 3agau.
< 3Hakem/ieHWe C MOHATUEM napanfieNbHOro MpPoeKTUPOBaHMA
M ero cBoilcTBamu. PopmynuMpoBaHue Teopembl O nnowaau
H C EBRIbHOW NPOeKLUN MHOTOYrONbHUKA.
I": YMeHeHMe Teopumn AN 060CHOBAHMA NMOCTPOEHUN U
I pccrieHuii. AprymMeHTUPOBaHME CBOUX CYXXAEHWI O
r-33MMH OM PacroOXXeHNN NPOCTPaHCTBEHHbIX PUryp
1 ~ «caHHe 1 XapaKTepucTMKa pasInyHbIX BULOB .
aoro CaHHWKOB, Nepeyvnc/eHne X 3NeMeHTOB U CBOMCTB.
N X cpakeHne MHOrorpaHHWKOB W BbINOJIHEHME NOCTPOEHUA
0 CPAKEHMAX M MOAENAX MHOTOrpaHHNKOB.
3: -MJieHWe NNHERHbIX 31EMEHTOB W YI/10B B
N- CTraHCTBEHHbIX KOH(UTrypaumnax, apryMeHTupoBaHme
<C3C*HX"'e>XKAeHWA. XapaKTepucTmka n n3obpaxeHue
:t Ar.:.4.pa3BepTKM MHOTOrPaHHWUKOB, BblYMCeHUe noLwazei
NOBEPXHOCTEN.
I1.CcTpoeHMe NPOCTENLINX CeYeHUI Kyba, Npu3Mbl, NMpaMmupbl.



Tena 1 NOBEPXHOCTH
BpaLLleHNs

i3mepeHns B
reomeTpuu

KoopanHaTbl 1 BEKTOPbI

MpuMeHeHWe (HaKTOB M CBEAEHUW U3 MNAHUMETPUN.
O3HakoMJIeHMe C BUAaMU CUMMETPUIA B NPOCTPaHCTBe,
(hopmynumpoBaHue onpefeneHnii U CBOMCTB. XapaKTepucTuka
CUMMETPUM Te/ BPALLEHNA 1 MHOTOrPaHHUKOB.
MpUMeHeHMe CBOMCTB CUMMETPUN NPU PeLeHnI 3aad.
cnonb3oBaHve NPUOBPETEHHbIX 3HAHWI ANS UCCef0BaHUS U
MOJENNPOBaHNA HECNOXHbIX 3ajad.
N306paXkeHne OCHOBHbIX MHOTOrPaHHWKOB 1 BbIMOJIHEHNE
PUCYHKOB MO YC/I0BMAM 33ajau
O3HakKoM/eHMe ¢ BUAaMKN Ten BpaLleHus, GopMynnpoBaHme nx
onpeaeneHnin n CBOMCTB.
P opmynMpoBaHMe TEOPEM O CEYEHWUW Lapa MaoCKOCTbO U
MNIOCKOCTK, KacaTenbHOW K cepe.
XapakTepucTuKa n n3obpaxeHune Ten BpaweHns, nx
a3BEPTKUN, CeYeHMs. .
elleHmne 3a7a4 Ha MOCTPOEHME CeYEHWI, BblYUCIEHME O/IUH,
paccTofHWI, yrnos, nnouwagen. NposeseHne gokasaTesbHbIX
acCY>KAeHWn nNpu pelleHnn 3agad.
PUMEHeHVEe CBOWCTB CUMMETPUMN NPU PeLUeHnn 3a4ay Ha
Tena BpalleHns, KoMOmHaumo Ten.
306paxkeHne OCHOBHbIX KPYI/bIX TeNl U BbINOMHEHWE PUCYHKA
no YCNoBUIO 3afayun
O3HakKoMJIeHMe C MOHATUAMK naouwiagm 1n obbema, akcmoMamm
1 CBOWCTBaMW.
PelleHne 3afa4y Ha BblYMC/IeHMe NoLWaein nNaockKux guryp ¢
NPYMeHEeHMEM COOTBETCTBYHOLMX (hOPMYN N (PaKTOB U3
nnaHumeTpun. MsyyeHve TeopemM O BblUMC/IEHUN O0OBEMOB
NPOCTPAHCTBEHHbIX TeJl, pelleHne 3a4ay Ha NpYMeHeHue
hopmyn BblUMCNeHNS 06BbEMOB. VI3yueHne opmyn ans
BbIYMC/IEHUA MOLWafelt NOBEPXHOCTEN MHOTOFPaHHWKOB U Ten
BpaLleHus.
O3HaKoM/eHMe ¢ MeTOA0M BblYMCNEHUSA NoLWaan
NOBepXHOCTU chepbl. PelleHne 3aaa4 Ha BblYMCIeHNE
nnowasen NOBEPXHOCTU MPOCTPAHCTBEHHbIX TeN
O3HaKOM/IeHME C MOHATNEM BEKTOpa. V3ydeHue fekapToBOM
CUCTEMbl KOOPAMHAT B NPOCTPaHCTBe, MOCTPOEHMe Mo
3aflaHHbIM KOOpAMHATaM TOYEK W MNOCKOCTEN, HaXOXAeHMe
KOOpAUMHAT ToYeK. HaxoxaeHne ypaBHEHUI OKPY>XXHOCTMH,
cthepbl, NIOCKOCTU. BbluncneHne paccTOSHUIN MeXay
TOUYKaMM.
3yyeHre CBOWCTB BEKTOPHbIX BENNYMH, NPABU/ Pa3/IoXEHUS
BEKTOPOB B TPeXMEPHOM MPOCTPaHCTBe, MpaBu/l HaX0XAeHWS
KOOpAMHAT BEKTOPa B NPOCTPAHCTBeE, Npasui AeACTBUI C
BeKTOpamu, 3afjaHHbIMU KOOPAMHATAMM.
MpuMeHeHne Teopumn NpU peLleHnn 3afay Ha LeACTBUSA C
BekTOpamu. /3ydyeHne CKanspHOro npou3BefeHNs BEKTOPOB,
BEKTOPHOI0 ypaBHEHUs NPAMOM M NAOCKOCTU. MpruMeHeHne
TEoOpUN Npw peLleHnn 3agay Ha AencTBUA C BEKTOpaMU,
KOOpAVHATHbI MeTof], NPUMEHEHNe BEKTOPOB ANA
BbIYMC/IEHUA BEJIMUYUH YII0B U PacCTOAHUN. O3HAKOM/IEHUE C
AoKasaTe/IbCTBaMy TeOpeM CTePeoOMEeTPUM O B3aMHOM
PacnoNoXeHUN NPAMbIX W MAOCKOCTEN C UCMNONb30BaHUEM
BEKTOPOB



YYEBHO-METOANYECKOE N MATEPUNAJIBHO-TEXHWYECKOE OBECIEYEHUE MPOIrPAMMBI
yuebHo ONCLUUMNJIMHBI «maTemaTtuka: anre6pa M Havano MATEMATUYECKOIO
AHAJI3A; TEOMETPUA»

OcBoeHME MnporpaMmbl Y4ebHOM AMcuMnInHbLI «MaTemaTuka: anrebpa M Havana mare-
MaTUYecKoro aHanusa; reoMeTpusi» npegrnonaraeT Haauume B MPoOgeccUoHaIbHOW 06paso-
BaTe/IbHOW OpraHu3auun, peanusyrollein obpasoBaTe/lbHYK MNporpamMmy cpeaHero o6Liero
obpasoBaHua B npefenax ocsoeHmsa OMMOI CI1O Ha 6a3e OCHOBHOro o6uiero obpasoBaHus,
y4yebHOro KabumHeTta, B KOTOPOM MMeeTCH BO3MOXHOCTb 06ecrneyntb 06y4varolmMmcs CBO-
6ofHbIN focTyn B VIHTepHeT BO BpeMs Yy4YeBHOro 3aHATUS U Nepuof BHey4ebHON [esATeNb-
HOCTW.

MomelleHe KabuHeTa [AO/MKHO YAO0BNETBOPATL TpeboBaHMsiM CaHUTapHO-3MUAeMMNO-
nornyeckux npasun n HopmatueoB (CaHlMH 2.4.2 Ne 178-02) u 6bITb OCHALLEHO TUMOBBIM
060pyf0BaHMEM, YKa3aHHbIM B HACTOALLMX TPpebOoBaHUAX, B TOM YMC/Ee Cheunann3mpoBaHHOM
y4ebHOI Mebenblo 1 cpeacTBammu 00yYeHUs, AOCTATOUHbLIMW AN BbIMNONHEHUS TPe6OBaHUA K
YPOBHIO NMOATOTOBKM 06YyYatoLLMXCH.

B KabuHeTe [OOMKHO ObiTb MY/NbTUMEAUHOE 060pyAOBaHME, MOCPEACTBOM KOTOPOro
y4aCTHMKM 06pa3oBaTe/lbHOro npowecca MOryT NpocMaTpuBaTh BU3YasibHYHO MHGOpMaLMIo
no maTteMaTuke, co3faBaTb Npe3eHTaLuu, BuaeomaTepuabl, UHble LOKYMEHTbI.

B coctaB y4ebHO-MeTOANYECKOr0 U MaTepuanbHO-TEXHUYECKOro 06ecrneyeHns nporpam-
Mbl y4ebHON AucumnamHbl «MaTemaTuka: anrebpa U Havana MaTeMaTU4eCKOro aHaamsa;
reoMeTpus» BXOAAT:

MHOrO(YHKLMOHaNbHbIA KOMMMEKC NpenojaBaTens;
* HarnsgHble Nocobms (KOMMNAeKTbl y4ebHbIX TabnuL, Na1akaTtoB, NOPTPETOB BblAato-
LMXCA YUYEHbIX-MaTeEMATUKOB 1 Ap.);
NHHOPMaLMOHHO-KOMMYHMKATUBHbIE CPEACTBa;
3KpaHHO-3BYKOBbIe MOCO6WS;
e KOMIM/EKT TEXHNYECKOM AOKYMEHTALMK, B TOM YMC/ie nacnopTa Ha CpeacTBa 0byue-
HWA, MHCTPYKLMMW MO MX UCMONb30BaHWIO U TEXHNKE 6e30MacHOCTY;
OM6/IMOTEUHBIN (OHA,

B 6M6/1MOTeYHBIN (hOHA BXOAAT Y4YeOHMKM, y4yebHO-MeTofmyeckue Komniektbl (YMK),
obecrneumBatoLLMe OCBOeHME Y4ebHOM aucumnanHbl «MartemaTuka: anrebpa M Havana
MaTemMaTMYeckoro aHanmsa, reoMeTpusi», PEKOMEH[OBaHHble WX AOMNYLIEHHbIE AN UC-
No/b30BaHMSI B MPOMECCUOHabHbIX 06pa3oBaTeNlbHbIX OpraHM3auusx, peansyrLmnx 06-
pasoBaTeflbHyH0 MporpaMMy cpefHero obuiero obpasoBaHus B npefenax ocsBoeHus OMMOTM
CINO Ha 6a3e 0CHOBHOro 06LLero 06pa3oBaHus.

Bn6aMoTeYHbIn (POHA MOXET OblTb AOMOMHEH 3HUMKAONEAMAMMW, CMPaBOYHMKAMM, Ha-
YYHOW, HAy4YHO-MONYNSAPHON W APYroi NUTepaTypoii No MaTemaTtuKe.

B npouecce ocBoeHus nporpammbl y4e6HOW AucuMnInHbl «MaTematmka: anrebpa wu
Hayasna MaTeMaTUYeCcKOro aHann3a; reomeTpus» CTYAeHTbl LOHKHbI NOAYUYNTb BO3SMOXHOCTb
[OCTyNa K 3/1eKTPOHHbIM Y4ebHbIM MaTtepuanaM rno marematuke, UMeroWwmmcs B CBOBGOLHOM
poctyne B ceTv NHTepHeT (3M1eKTPOHHbIM KHUraM, npakTukKymam, Tectam, matepuanam EIM3

nap.).



PEKOMEHAOAYEMAA NNTEPATYPA

[Onsa cTyneHToB

Amumos LLLA. n gp. MartemaTuka: anrebpa M Hayana MaTemMaTM4ecKoro aHaaunsa,
reometpus. Anrebpa M Hayana MareMaTtuMyeckoro aHanmsa (6a30Bblil U Yrny6neHHbIR
ypoBHU).10— 11 Kknaccel. — M., 2014.

ATaHacsH J1. C., byTy3o8 B. ®., Kagomues C. b. n gp. MatemaTuka: anrebpa u
Hayana maTemMaTuMyeckoro aHanmsa. eomeTpus. eomeTpus (6a30Bblii U Yray6neHHbIN
ypoBHu). 10—4 1 knaccel. — M., 2014.

Bawmakos M. . MaremaTuka: Y4YeOHUK [ANS CTyd. YUpPexAeHWin cped. npod.
obpaszoBaHuns. — M., 2014.

Bawmakos M. . MaTtematnka. C60pHMK 3a4ay NpoguabHOMA HanpaBfeHHOCTU: Y4el,
nocobue na CTyf. yupexzaeHuin cpes. npod). obpasosaHus. — M., 2014,

Bawmakos M. V. MartemaTuka. 3afayHuK: y4deb, nocobue Ansa CcTyd. YYpexaeHui
cpef. npod. obpaszosaHus. — M., 2014.

Bawmakos M.W. Martematuka. INEKTPOHHbIA Yy4yeb.-MeToh, KOMMMEKC ANs CTyq,.
yupexaeHuii cpeq. npod). obpasoBaHns. — M., 2015.

Bawmakos M.V. MaTtemaTtunka (6a30Bblii ypoBeHb). 10 knacc. — M., 2014.

Bawmakos M./. MaTemaTuka (6a30Bbli1 ypoBeHb). 11 knacc. — M., 2014.

Bawmakos M.W. Anrebpa v Hayana aHanu3sa, reometpus. 10 knacc. — M., 2013.

Bawmakos M. L. MatemaTtunka (6a30Bblii ypoBeHb). 10 knacc. CO60pHMK 3agay: y4eob,
nocobve. — M., 2008.

Bawmakos M. L. MaTtematunka (6a30Bbiii ypoBeHb). 11 knacc. COOPHMK 3aday: y4yeo,
nocobve. — M., 2012.

lyces B.A., Tpuropbes C.I'., MBonrmHa C.B. Martematuka pAng npogeccuin u
cneymnanbHOCTEN couManbHO-9KOHOMUYECKOro Npoduns: y4ebHUK ANa CTYA. YUpeXaeHui
cpea. npog. obpasosaHus. — M., 2014.

Konarmn KO.M., TkaueBa M.B, ®Pegeposa H.E. n gap. MaTtematuka: anrebpa u Hayana
maTemaTU4ecKoro aHanmsa. Anrebpa u Hayana maremMaTmyeckoro aHanvsa (6a3oBblii U
yrnybneHHol yposHu). 10 knacc / nog ped. A.b. XXmkyeHko. — M., 2014.

Konsrnd KO.M., TkauveBa M.B., ®epepoBa H.E. n gp. MaTemaTuka: anrebpa u Havana
mMaTemaTU4ecKoro aHanmsa. Anrebpa u Havana matematuyeckoro aHanmsa (6a3oBbli ©
yrnybneHHbln ypoBHu). 11 knacc / nog peg. A.B. XXuxueHko. — M., 2014.

[ns npenopasatenei

depepanbHblil 3aKOH 0T 29.12.2012 No 273-®3 «O6 o6pa3oBaHUM B POCCUIACKON
depepaunn.

Mpuka3 MuHucTepcTBa o06pasoBaHus M Haykm P® ot 17.05.2012 Ne 413 «O6
YyTBepXAeHUN (hefepanbHOro rocyAapCTBEHHOro 06pa3oBaTe/IbHOr0 CTaHgapTa CpefHero
(nonHoro) obuiero o6pa3oBaHns».

Mpuka3 MuHucTepcTBa 0bpa3oBaHms U Haykn P® o1 29.12.2014 Ne 1645 «O BHeceHWu
n3MeHeHnn B Mpukaz MuHucTepcTBa obpa3oBaHMA U Hayku Poccuidickon defepauun oT
17.05.2012 Ne 413 «"O6 yTBepXAeHUW  (hefepanbHOro  rocyfapCTBEHHOro
obpa3oBaTeNibHOro crtaHjapTa cpefHero (NOAHOro) obwero o6pasoBaHNA” .

Mucemo [enaptaMeHTa rocyAapCTBEHHOW MNOMMTUKM B chepe NOLFOTOBKM paboumx
KagpoB n OMNO MwuHuctepcTBa obpasoBaHns U Haykm P® ot 17.03.2015 Ne 06-259
«PekomeH[aLmMmn No opraHunsaluy nNonyyvyeHns cpegHero obuiero obpasoBaHus B npegenax
OCBOEHMsi 0b6pa3oBaTesibHbIX MPOrpaMM CpefHEro MnpogeccMoHanbLHOro 06pasoBaHUs Ha
base OCHOBHOro obuiero o6pa3oBaHWs C Yy4yeToM TpeboBaHWA  (hefepasbHbIX
rocyflapCTBeHHbIX 06pa3oBaTeNbHbIX CTaH4APTOB W MNOAy4vaemou npodeccun  uam
crneunanbHOCTU cpefHero npogeccMoHanbHOro 0bpasoBaHns».



bawmakoB M. /. MaTtemaTtuka: KH. ana npenojasaTtens: Metod, nocobue. — M., 2013
bawmakoBs M 1., LibiraHoB LLU.L. MeTtognueckoe noco6ue gns noarotosku Kk EFd. —
M., 2011.

MHTEpPHeT-pecypcsl

www.fcior.edu.ru (MHOpMaLNOHHbIE, TPDEHUPOBOYHbIE W KOHTPO/IbHbIE MaTepuanbl).
www,schooXcollection.edu.ru (EguHas Konfekuuu LUPPOBbLIX 06pa3oBaTeNbHbIX

pecypcos).


http://www.fci

