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MNOACHUTEJIBHASA 3AIINCKA

[TIporpamma ydaeOHOM nuciuiimHa «Marematuka: aiarebpa W Hadana
MaTeMaTHYECKOro  aHajgu3a; TreoMmeTpus»  (mailee —  «MaremaTukay)
npeaHasHayeHa s u3ydeHuss  Marematuku B [BIIOY  Cubaiickuii
MeIaroruaecKui KOJIJIEK, B npo¢eCCHOHATBHBIX 00pa3oBaTeIbLHBIX

opranmzanusx CIIO, peanusyomux o00pa30BaTENbHYI0 MPOTPAMMY CPEIHETO
obmero oOpa3oBaHMsi B Tpeaenax OCBOCHHS OCHOBHOH TpodeccHOHAIbHON
obpazoBarensHOi mporpammbl CITO (OITOIT CIIO) Ha 6a3e OCHOBHOTO OOIIIETO
oOpa30BaHUs MMPHU MOJATOTOBKE CIEIUAITMCTOB CPEAHETO 3BCHA.

[Iporpamma pa3zpabotana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero oOiero
oOpa3oBaHUs, MPEIBIBIIEMBIX K CTPYKType, COJCPKAHHIO | pe3yJbTaTaM
OCBOCHHMS yaeOHOM TUCITUTIINHBL  «MaTemMaTuka», B COOTBETCTBHH C
PEKOMEHIAlMAMM TI0 OpraHU3alliy MOJYYEHHUs CPeHEro olIero oopa3oBaHus B
npenesiax OCBOCHHUSI 00pa3oBaTENIbHBIX MPOTpaMM CpPeHEro NMpodeccuoHaIbLHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS C Y4eTOM TpeOOBaHUM
dbenepalbHbIX TOCYJapCTBEHHBIX O0pa30BaTEIbHBIX CTaHAAPTOB M IMOTy4aeMOM
CHENUATBPHOCTH  CPEIHETr0  MPO(PECCHOHANBLHOTO  oOpa3oBaHus  (ITUCHMO
JlenapTameHTa ToCy/1apCTBEHHOM MOJIMTUKHU B cepe MOATOTOBKH pabounX KaJpoB
u JII1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanne mporpamMmbl  «MaTemMaTuka» HANpaBJICHO Ha JOCTHKCHHE
CHEQYIOIINX LIENEH:

- oOecrnieueHue  CHOPMHUPOBAHHOCTH  TPEACTABICHUM O  COLUAJIBHBIX,
KyJIbTYPHBIX U *HCTOPHUYECCKUX (haKTOpaxX CTAHOBJICHHUS MAaTEMAaTHKH,

- obOecrieueHue C(POPMHUPOBAHHOCTH JIOTUYECKOTO, aAJITOPUTMHUECKOTO U
MaTEMaTHYECKOTO MBIIIICHHUS;

- obecrieueHne cHOPMUPOBAHHOCTU YMEHUM MPUMEHSTH MOJTYYEHHBIC 3HAHUS
MIPY PEUICHUU PA3IMYHbIX 3a/1a4;

- oOecrieueHne CHOPMUPOBAHHOCTH MPEJACTABICHUNM O MaTEeMaTHKE Kak
4acTH 00IIIeYeIOBeUeCKO  KyJbTYphbl, YHUBEPCAJIbHOM  SI3bIKE HAYKH,
MO3BOJISIONIEM OTIMCHIBATh M M3y4aTh PEaIbHbIC MTPOIIECCHI U SBJICHUS.

B mporpammy BKIIIOYEHO COJEp)KaHHME, HANpPaBJICHHOE HAa (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETEHIINNA, HEOOXOMUMBIX sl KadecTBeHHOTO ocBoeHus OIIOII
CIIO na 6a3e oCHOBHOIO OO0IIEro 00Opa3oBaHUs C MOJYYECHUEM CPEIHETO OOIIero
oOpa3oBaHHs; MPOTrpaMMbl TMOATOTOBKH  KBaJU(UIIMPOBAHHBIX  CIICIIHAIMCTOB
cpeanero 3BeHa ( [ITICC3).



OBIIAS XAPAKTEPUCTHKA YYEFHOM TUCIIUIIINHBI
«MATEMATHUKA: AVI'EBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIM3A; TEOMETPUS»

Maremaruka SABJISCTCS byHIaMEeHTaIbHON o011eo0pazoBaTebHON
JUCHUIUIMHOM €O  CIIOKMBIIMMCSl YCTOMUYMBBIM COJIEp)KAaHUEM U OOLIUMU
TpeOOBAHUSIMU K MOATOTOBKE 00YyYarOUUXCsl.

B mpodeccuonanbHbIX  00pa3oBaTENbHBIX  OpPraHU3alMsIX, PEeaTU3yIOIINX
0o0pa3oBaTeNpHYI0 MPOTpaMMy CpelHero oOmero oOpa3oBaHHs B Mpezenax
ocBoenusi OIIOII CIIO nHa 6a3e 0OCHOBHOTO 00IIEro 0Opa3oBaHUS, MU3yUCHHUE
MaTeMaTUKd HMMEET CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT mpoduis
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.

OOmue 1menu M3y4yeHUs] MAaTeMaTUKHU TPATUIIMOHHO PEaTH3yIOTCS B YETHIPEX
HaIpaBJIECHUSX:

1) oOmiee npeacraBaeHue 00 UaEAX U METOJIaX MATEMATUKU;

2) UHTEIJIEKTYalIbHOE Pa3BUTHUE;

3) oBiiageHNEe HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSAMU U YMEHUSAMU;

4) BocIUTAaTENIbHOE BO3/ICHCTBUE.

ConpepxaHnve y4eOHOM JHUCUUIUIMHBI pa3padOTaHO B  COOTBETCTBUU C
OCHOBHBIMHU COJIEP>KATEIBHBIMU JIMHUAMU OOY4EHUSI MaTEMaTHKE:

aneebpauveckas  JuHUs, BKIIOYAIONIAs CHCTEMAaTH3allUI0  CBEJIECHUH O
YHucliaX; W3y4YeHHEe HOBBIX H 0000IIeHHWE paHee W3YYEHHBIX Oleparui
(BO3Be€HHE B CTEINEHb, M3BJICUEHHUE KOPHS, JorapudMUpOBaHHE, CHHYC,
KOCHUHYC, TaHT€HC, KOTaHTeHC W O0paTHhIE K HUM); U3yUYe€HHE HOBBIX BUIOB
YHUCIIOBBIX BBIPAKEHUH U (DOPMYIT; COBEpIICHCTBOBAHNE MPAKTUIECKUX HABBIKOB U
BBIUUCIUTENILHOM  KYJNbTYphl,  paclIUpeHue | COBEPIIICHCTBOBAHNE
anreOpanveckoro amnmapara, CQOPMHUPOBAHHOTO B OCHOBHOM IIKOJIE, U €rO
IPUMEHEHHUE K PEIIEHUI0 MaTeMaTUYECKUX U MPUKIAIHBIX 3a/1a4;

meopemuKo-@hyHKYUOHANbHAS — JUHUA, BKIIOYAIOIAs CHCTEMAaTU3alUI0 U
paciiupeHue °*CBEACHMH O (YHKIUSAX, COBEPLICHCTBOBAHHE TIpaduuecKux
YMEHHH; 3HAKOMCTBO C OCHOBHBIMH HJIESIMH M METOJaMH MaTeMaTHYeCKOTO
aHalM3a B 00beMe, TO3BOJISIONIEM HCCIEIOBAaTh 3JEMEHTAapHbIe (YHKIHMU U
pelath MNPOCTEHIUE TeoMeTpuuecKkue, (uU3NUecKue M Jpyrue MPUKIaTHbIC
3a]a4H;

JIUHUSL YPABHEeHUN U HepaseHCcms, OCHOBaHHAs Ha MOCTPOCHUH U MCCIIETOBAHUU
MaTeMaTHUECKUX MOJIEJICH, MepeceKaromasics ¢ aareOpandecKoil M TEOpPETHKO-
(GYHKIIMOHATBPHOW JMHUSAMHM W BKIIOYAIOIIAasl Pa3BUTHE W COBEPIICHCTBOBAHUE
TEXHHUKH anredpandeckux nmpeoOpa3oBaHUM A PEIICHUs YpaBHEHUH, HEPABEHCTB
U cucteMm; (OPMHUPOBAHHUE CIIOCOOHOCTH CTPOUTH M HCCIENOBATH MPOCTEHINNE
MaTeMaTHUYeCKHUe MOJEIN NP PEIICHUH MPUKIAIHBIX 3a/1a4, 3a]1a4 U3 CMEXHBIX U
CHELMAJIbHBIX JUCLHUILINH,

eeomempuieckas  JUHUsA, BKIIOYAIONIAs  HAIJISIAHBIE TPEACTaBICHUS O
IPOCTPAHCTBEHHBIX (PUTypax U M3YUEHHE X CBOWCTB, (POPMHpPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaKEHMs, pPa3BUTHUE CIIOCOOOB TE€OMETPUUYECKHX



U3MEPEHHM, KOOPAMHATHOIO M  BEKTOPHOTO  METOAOB Uil  PELICHHUS
MaTeMaTUYECKUX U MPUKIAJIHBIX 3a/1a4;

cmoxacmuyecKkasi AuHus, OCHOBaHHAsh HAa Pa3BUTUM KOMOMHATOPHBIX YMEHUH,
MPEACTaBICHUAM 0 BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTAX
OKPY’KaIOLIEr0 MUPA.

B TemMarnueckux IuUtaHax NpOrpaMMbl y4eOHBIM Marepuan MpeAcTaBieH
B (QopMe uepeAyIolIerocs pa3BepThIBAHUS OCHOBHBIX COACPKATEIbHBIX JUHUN
(anreOpanyeckor, TEOPETHKO-(PYHKIIMOHAIIBHONW, YpaBHEHWH W HEPABEHCTB,
FEOMETPUYECKOM, CTOXACTUYECKOM), 4YTO TMO3BOJISIET THMOKO HCMOJb30BaTh MX
pacmojoXeHNe U B3aUMOCBS3b, COCTABIIATh paboOuMii KaJeHOApHBIA IUIaH, TO-
pa3HOMy uYepeays YydeOHble TeMbl (TJ1aBbl YYCOHHMKA), YIUTHIBAS CHEIUDUKY
ocBanBaeMol crneunanbHocTd CIIO, riyOMHY H3ydeHHs MaTepHualia, YpOBEHb
MOJATOTOBKHU CTYJIEHTOB IO MPEIMETY.

[TpennaraeMble B IpUMEPHBIX TEMAaTUUECKUX IUIaHAX pa3Hble 00bEMbl Y4eOHOrO
BPEMEHHU

MECTO YUYEBHOM JJUCHUILJIMHBI B YYEBHOM ILIAHE

VYyebnas auciuiuinHa «Maremaruka: aiareOpa ¥ Hayajla MaTeMaTH4eCKOro
aHanmW3a; TEOMETPUsS»  SBIACTCI  YYCOHBIM  TPEAMETOM  00s3aTelbHOMN
npeaMeTHor obnactu «Marematuka u unpopmatukay OI'OC cpeanero oo1IeTO
oOpa3zoBaHusl.

B mnpodeccrmoHanpHBIX 00pa30BaTENBHBIX OPraHU3AIUAX, PEATHU3YIOIINX
o0pa3zoBaTeIbHYI0 MporpamMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejenax
ocoerust OIIOII CIIO nHa 6a3ze ocHOBHOro oOmiero oOpa3oBaHus, y4eOHas
muciuiimHa — «MareMatukay — M3y4yaeTcss B 0011e00pa3oBaTEIbHOM IIHKIIE
yueOHoro tuiana OIIOIT CIIO nHa 6a3ze ocHOBHOro o0mero oOpa3oBaHUs C
noJTydyeHHueM cpearero oomiero oopazosanus ( [ITICC3).

B yuebOnpix mmanax IIIICC3 yueOnas gucnumuimHa «MaTeMaTHKa» BXOIUT B
coctaB o0muX 001e00pa30BaTENbHBIX YUEOHBIX JUCHUIUINH, (POPMHUPYEMBIX U3
o0s3aTenbHBIX NpeaMeTHBIX obmacteit dI'OC cpemnero obmiero ob6pa3oBaHus,
st cnenpanibHocTedt CITO cootBeTcTBytomero npoduis mpodecCHOHATEHOTO
oOpa3zoBaHus.

PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCIHUIIJINHBI

OcBoeHMe cojiepkaHus y4eOHOM IUCHUIUIMHBI «MatemaTukay oOecreurnBaeT
JOCTUKEHUE CTYJEHTAMHM CJICIYIOIIUX PE3YIbTATOB:

JIMYHOCTHBIX !
chOPMHUPOBAHHOCTh TPEJCTABICHUN O MaTeMaTHKe KaK YHUBEpPCAJIbHOM
SI3bIKE HayKH, CPEICTBE MOJEIUPOBAHUS SIBICHUW U MPOILIECCOB, UAELAX U

METOJaX MATCMAaTHKH,
IMNOHHMMAaHHNC 3HAYMMOCTU MATCMATUKHU JJIA HAYYHO-TCXHHYCCKOI'O IIpOorpecca,



chOpMUPOBAaHHOCTh ~ OTHOIIEHMSI K  MaTeMaTHKe Kak K  4YacTu
OOIIIEYeIOBEYECKOM KYJIbTYphl 4epe3 3HAKOMCTBO C HCTOpPHEH pa3BUTHS
MaTEeMaTHKH, SBOJIONMENH MaTeMaTUYECKUX UICH;

pa3BUTHE JIOTMYECKOTO  MBIIIJICHUSI, MPOCTPAHCTBEHHOIO  BOOOpPaKEHUS,
QITOPUTMUYECKOW  KYJIbTYpbl,  KPUTUYHOCTA  MBIIUIEHUS HA  YPOBHE,
HEeoOXomuMOM 1t Oyaymied — mpodecCUOHANbHOM — AESTeNIbHOCTH,  JUIS
POJIOJDKEHUS 00pa3oBaHUsl M CaMOOOpa30BaHMUS;

OBJIaJICHHE MAaTeMaTHYECKUMHU 3HAHUSMU W YMEHHSIMH, HEOOXOIWMBIMH B
MOBCEIHEBHON  JKM3HU, [JJS OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAyYHBIX
JUCHMIUIMH ¥ JUCHUIUIMH MpOo(ecCHOHANBHOTO IHMKIA, M IOJy4eHHUs
oOpa3oBaHMsI B 00JacTsIX, HE TpeOYIOIUX YIriayOJIeHHOW MaTeMaTUYeCKOM
MOJITOTOBKY;

FOTOBHOCTh U CHOCOOHOCTH K  00pa3oBaHMIO, B  TOM  YHCIIE
caM000pa30BaHUIO, HA MPOTSHKEHUU BCEW JKU3HM; CO3HATENIbHOE OTHOLICHHE K
HENpPEpPhIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEIIHOW MpodecCHOHAIbHON HU
OOIIIECTBEHHON J€ATENbHOCTH;

TOTOBHOCTh U CIIOCOOHOCTb K  CaMOCTOSITEJIBHOM ~ TBOpUYECKOH U
OTBETCTBEHHOM JESATENbHOCTH;

TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTenbHOM,  OOLIECTBEHHO  TOJE3HOM,  yueOHO-HCCIIeI0BATENIbCKOM,
MPOEKTHOM U APYTUX BUAAX ACATEIHLHOCTH;

OTHOIIIEHNE K MPOECCHOHATBHON JEATEIBHOCTH KaK BO3MOXKHOCTH Y4acTHs B
pEIIeHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npoOJieM;

MeTanpeaMeTHbIX

YMEHHE CaMOCTOSITEIbHO OMNpPENeNsITh UENH JACSITEIbHOCTH W COCTaBIIAThH
TJIaHbI JESTEIbHOCTH;

CaMOCTOSITEJIbHO ~ OCYILECTBJISATh,  KOHTPOJUPOBATb U  KOPPEKTHPOBAThH
JeSITEIIbHOCTb;

UCIIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI JUIsl JOCTHUIKEHUSI TIOCTABICHHBIX IIesIei
U pealii3alliy MIaHOB JesATEILHOCTH;

BBIOMPATH YCIIEITHBIC CTPATETUH B PA3IIMYHBIX CUTYAIHIX;

yMEHHE MPOJYKTHMBHO oOOIIaThbcsi W  B3aMMOJEWCTBOBAaTH B  Ipoliecce
COBMECTHON  NI€ATENbHOCTH, YYHMTHIBATh TO3WIMH JPYTHX  yYaCTHUKOB
nesATeabHOCTH, () (PEKTUBHO pa3peliaTb KOH(IUKTHI;

BJIQJICHUE HaBBIKAMU  TO3HABATEIBHOM, Yy4EOHO-MCCIEAOBATEILCKOM U
MPOEKTHOM JEeATENbHOCTH, HaBbIKAMU pa3pelieHus] MpoOjeM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOJOB PEIICHUS MPAKTHUYECKUX
3a7a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

TOTOBHOCTh W CIOCOOHOCTh K  CaMOCTOSITEIbBHOW  WH(OPMAIMOHHO-
MO3HABATEJIIbHON N1€ATEIbHOCTH, BKJIIOYAas  yMEHHE  OpPUEHTUPOBAThCA B
Pa3TUIHBIX UCTOYHHMKAX WH(}OpMaIuu, KPUTUYECKH OIICHUBATH u
UHTEPIPETUPOBATh MH(OPMALIKIO, TOTYy4aeMYI0 U3 Pa3INYHBIX HCTOUHUKOB;

BJIQICHUE SI3BIKOBBIMU CpPEACTBAMH: YyMEHHE SICHO, JIOTUYHO M TOYHO
U3Jarath CBOIO TOYKY 3PEHUS, UCIOJIb30BaTh a/IEKBATHBIC SI3bIKOBBIE CPEJICTBA;



BJAQJICHHE  HABbIKAMU  [O3HABATEIbHOW  peQIeKCMHM  KaKk  OCO3HAHHS
COBEpIIAEMBbIX JEHCTBUI M MBICIUTENBHBIX IPOLECCOB, WX PpE3ylbTaTOB MU
OCHOBaHUIl, TpaHUIl CBOEr0 3HAHUS U HE3HAHUS, HOBBIX I103HABATEJIbHBIX
3aJa4 U CPEACTB Ul WX JOCTHKEHUS;

LEJIEYCTPEMIIEHHOCTh B HoMCKax u IPUHATUN pELICHUH,
COO00pa3UTENbHOCTh U UHTYULUA, pa3BUTOCTb IPOCTPAHCTBEHHBIX
IpEJICTaBICHUL;

CIIOCOOHOCTh BOCIIPUHHMATH KPACOTYy M TAPMOHHUIO MHUDA;

npeaIMeTHbIX

chOpPMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHKEe KaK YacTH MHUPOBOM
KyJIbTypbl M MECT€ MaTeMaTHKd B COBPEMEHHOHM IHMBIJIM3AIMH, CHOCO0ax
ONMCAHUSA SIBJIEHUN PEATBHOIO MUPA HA MATEMATUYECKOM SI3BIKE;

c()OPMUPOBAHHOCTh MPEACTABICHUNA O MAaTeMAaTHYECKMX TMOHATHIX Kak
BAKHEMIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJIAIOIIMX OIMCBHIBATH U H3Yy4aTb
pasHble IPOLECCHl WU SBICHUA; IOHUMAaHHE BO3MOXXHOCTH aKCHOMAaTHUYECKOIO
IIOCTPOCHUS MAaTEMaTUYECKUX TEOPUH;

BJIAJICHUE METONAaMM JOKa3aTeJIbCTB W aJrOPUTMOB PEIICHHS, YMEHHE HX
IIPUMEHATH, IPOBOAUTH T0KA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHHS 3a/1a4,

BJIAJICHUE  CTAaHJAPTHBIMM  IIPUEMAMM  DPELICHHUS  PAlUOHAIBHBIX U
UppaLMOHAIbHBIX, II0KA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHECHUN
Y HEPABEHCTB, UX CUCTEM,;

HCIO0JIb30BAaHNE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YMUCIE JJIs ITOHUCKA
IIyTH PEIICHUS U WIUTOCTPALUN PEIIECHNs] YPABHEHUN U HEPABEHCTB;

c()OpMUPOBAHHOCTH IIPEACTABIICHUM 00 OCHOBHBIX MIOHATHUAX
MaTeMaTUYECKOTO0 aHajJu3a U UX CBOMCTBAX, BIAJCHUE YMEHHEM XapaKTepHU30BaTh
noBeZieHUEe (PYHKUUWA, HMCHOJIb30BAHUE TOJYYEHHBIX 3HAHUW [Ji OMNHUCAHUS H
aHajau3a pealbHbIX 3aBUCUMOCTEN;

BJIaJICHUE OCHOBHBIMM IOHATUAMU O IUIOCKMX U IPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

cOpPMUPOBAHHOCTh YMEHHSI paclo3HaBaTh TIeOMETpUYecKue (Urypsl Ha
yepTrekax, MOJEIAX U B P€aIbHOM MUPE;

NPUMEHEHHE H3YyUYEHHBIX CBOWCTB TeoMeTpuyeckux ¢uryp u ¢dopmyn as
peLIeHUs TeOMETPUYECKUX 3a1a4 U 3a7a4 ¢ IPAKTUYECKUM COLACPIKAHUEM;

c(OpPMHUPOBAHHOCTh MPEACTABICHUN O TMpoleccaX U SBICHUAX, HUMEIOIIHUX
BEPOSTHOCTHBIA XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEaJIbHOM
MHPE, OCHOBHBIX IIOHATHUSAX DJJIEMEHTAPHOM TEOPUM BEPOSITHOCTEN; YMEHUU
HaXOJUTh W OLICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B MPOCTEUIINX
[IPAKTUYECKUX CUTYALUAX U OCHOBHBIC XapaKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

BJIAJICHUE HABBIKAMHU WCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM
IIpU pELICHUU 3a1ay.



COJIEP)KAHUE YYEFHOM JTUCIUILIAHBI

BBenenue
MaremaTuka B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMAITMOHHBIX TEXHOJIOTHSIX U
MpaKTUYECKON JeaTenbHOCTH. llenu w 3amaum wW3ydeHus MaTeMaTHKUA MpU
ocBoeHnu crenuairHocTeit CIIO.
AJI'EBPA

Pa3Butue noHATHSA 0 YHCIIE

[leapie m pamumoHanbHBIC uwucha. JlelicTBUTenbHBIC 4YHCHa. [lpubnudicennvle
svluucaenus. Komnaexcuvie uucna.
Kopuu, crenenu u sorapupmsl

Kopauu wu cremenn. KopHu HarypaidpbHOH CTENEHM W3 4YWCIA WU UX
cBorictBa. CTeneHHW C palMOHAIBHBIMM I[IOKAa3aTeliIMH, UX CcBoiicTBa. CreneHu
C JICUCTBUTEIBHBIMM MoOKa3zaTeasiMU. (CBOMCTBAa CTENEHU C JEUCTBUTEIbHBIM
MOKA3aTEeIIEM.

Jlorapudm. Jlorapudm uucia. norapudMudeckoe ToOKAeCTBO. JlecaTuunbie u
HaTypaibHbie JorapudMmbl. I[lpaBuna peiictBuii ¢ jorapudmamu. Ilepexon k
HOBOMY OCHOBAHHIO.

IIpeoOpazoBanue anredpanvecKux BBIPKECHH. [TpeoOpazoBanue
palliOHAJIbHBIX, UppamoHaIbHbIX CTETCHHBIX, MOKa3aTebHbBIX u
JoTapu(PMUYECKUX BBIPAKECHUI.

IIpakTHUyeckue 3aHATHS

Apudmernueckre JEWCTBHS HaJl YHCIAMH, HAXOXICHUE MPUOTMHKEHHBIX
3HAYEHUU BEIMYMH W TIOTPENIHOCTEW BBIUMCICHUN (abCOMIOTHON U
OTHOCHUTEJILHOM ), CPaBHEHNE YHCIIOBBIX BBIPAXKEHUH.

Brruucnenne u cpaBHEHHE KOpHEW. BBINOJIIHEHME pPAcyeToOB € pPAAUKAIAMMU.
Pemenre uppanmoHaabHbIX YPaBHEHUM.

Haxoxnenue 3HaueHWid CTENEHEW C  PAlMOHAJIBHBIMU  MOKA3aTEISIMU.
CpaBuenue creneHeil. [IpeoOpasoBaHusi BBIpAXKEHUH, COACPIKAIIUX CTEICHHU.
Pemenre nokasareibHbIX YPABHEHHUIA.

Pemrenue npuknagHbIx 3ama4.

Haxoxnenue 3HaueHuid jorapudma mno npous3BoOJILHOMY OCHOBaHUIO. [lepexos
OT OJIHOTO OCHOBaHMsI K JpyroMmy. BbruucieHue W cpaBHEHUE JOrapu@MoB.
JlorapudmupoBanue U TOTEHUUpOBaHWE BbIpakeHuil. [IpubiuxeHHbIe
BBIUUCIICHUS U PEIICHUS MPUKJIIAIHBIX 3a7a4.

Pemenue norapudmMuyecknx ypaBHEHHM.



CamocrosiTesibHbIe Pad0THI

Koncnekr mno Tteme «HempepbiBHble apobu», «CBoiicTBa cTemeHed ¢
pallMOHaNIbHBIM TTOKa3aTeneM», «CBOMCTBA CTETICHEN.

CocTtaBuTh KiacTep 1no teMme «Pacimpenne NoHATUS 0 YUCTaxX.

Pedepar mo teme « O mpouCXOKIEHNE TMOHATHS YPAaBHCHHE M HEPABEHCTBAY.
«O TPOUCXOXKICHUU TEPMHHOB W 00O03Ha4YeHWi sorapudmay, «U3 wucropum
norapudmoBy», «Bxman anrmmiickoro Marematuka Jx.Hemepa B ocHoBe
n300peTeHus JIorapupMoB.

CocTaBuUTh TECTOBBIE 33/IaHUS 110 TEME «JIMHENHBIE U KBAJIpAaTHBIC YPABHEHUS U
HEepaBeHCTBay, «Jlorapudm».

TBopueckas paboTa coCTaBUTh KPOCCBOP/ 10 TeMe «Jlorapudm uuciay.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC MOHATHSA

Pannannas mepa yria. BpamarensHoe nBukenue. CHHYC, KOCUHYC, TAHT€HC U
KOTaHT'€HC YuCIa.

OcHoBHbBIE TPUTOHOMECTPHUYECCKHUE TOKACCTBA

@®opmynsl  npuBeneHus.  Dopmynbl  croxeHHsA.  DPopmynbl  yIBOEHHS
®opMyJibl MMOJIOBUHHOIO YIJIA.

IIpeoOpa3zoBaHusi NPOCTEHINMX TPUTOHOMETPUYECKUX BbIPAKEHUI

[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUUECKUX (QYHKLMI B MPOU3BEICHUE U
IPOU3BEIEHUS B CyMMYy. BripakeHne TPUroHOMETpUUECKUX (PYHKIIMI uepes
TaHI€HC MOJIOBUHHOTO APTyMEHTA.

Tpuronomerpuvyeckue ypaBHeHHUsI 1 HEPABEHCTBA

[Ipocreitmue TPUTOHOMETPUYECKHUE YpaBHEHUS. [Ipocrenmue
TPUTOHOMETPUYECKUE HEPABEHCTBA.

OOpatHpie  TpuUroHOMETpHUeckHe  (QYHKIUH.  ApPKCUHYC, apKKOCHUHYC,
aApKTaHTE€HC.

IIpakTHYyeckue 3aHATHS

PanuaHHbIi METON U3MEPEHHUS YIIJIOB BPAILLICHUS U CBA3b C TPAJyCHOU MEPOM.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXIECTBA,  (POPMYJIBI  CIIOXKEHHS,
YABOEHUS, npeoOpa3oBaHUE€ CYMMbI TPUTOHOMETPUYECKHX (QYHKIUH B
pou3BeJeHUE, MpeoOpa3oBaHKe MPOU3BECHNS TPUTOHOMETPUUECKUX QYHKIUNA B
cymmy lIpocreitime TpUroHoMeTpuYECKUE YPaBHEHNS U HEPABEHCTBA.



OOpaTHble  TpUTOHOMETpUYECKHE  (YHKIMH:  ApKCUHYC,  apPKKOCHHYC,
apKTAHTEHC.
CamocrosiTesibHbIE PA00THI
Pedepar mo temam «O mNpOUCXOXKACHHUE EAUHMIL HU3MEpPEHUs yrior», «OO0
UCTOPUHU TPUTOHOMETPUNY», «YUEHBbIE — MaTEMaTUKN BHECIIUE BKJIAJ B pa3BUTHE

TPUTOHOMETPUI
Pa3paboraTe TecToBble 3amaHus Mo TeMe «CBolicTBa (yHKIMU CHHyca U
KOCHHYCa».
TBopueckass pabora: co3maTh MaTeMaTW4Yeckhue pedychl IO TeMe
«Tpuronomerpus».

Koncnekr tem «VccnenoBanue TpuUroHOMETpUYecKuX (yHKUIUNY, «MeToabl
peleHns TPUTOHOMETPUUECKUX YPABHEHHI.

®YHKIUA, UX CBOUCTBA U TPA®UKH

DyHKUUH.

OO0sacTh ornpeneneHuss ¥ MHOKECTBO 3HAYEHU; rpapuk (QyHKIUU, IOCTPOCHUE

rpaukoB (QyHKUUH, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOaMHU.
CpoiicTBa (pyHKUMH.

MOHOTOHHOCTb, YE€THOCTh, HEYETHOCTb, OTPAHUYEHHOCTb, IEPUOAUYHOCTb.
[IpomexxyTku BO3pacTaHus W yObIBaHUsS, HAaMOOJbIIEe U HAaMMEHbIIEE 3HAYEHUS,
TOYKHM 3KcTpeMyma. ['paduueckas mntepnperauus. [Ipumepbl GyHKIMOHATBHBIX
3aBUCUMOCTEN B peajbHbIX MpOLEccax U SBIACHUSAX. ApHU(pMETHYeCKrue orepanun
HajJ GyHkuusmu. CrnoxxkHast GpyHKuus (kommnosuuus). [ToHsTHE 0 HEMPEPHIBHOCTH

(GyHKUIHU.

OoparTHble pyHKUIMH.
Obnacmov onpedenenus u obnacmv 3Hadenuli oopamuou Gyukyuu. Ipagpux
obpamuou pyuxyuu. Obpamuvle mpucoHomempuyeckue QyHKyuu

CreneHHble, MOKa3aTeJbHbIe, JOrapupMuiecKue u
TPUTrOHOMeTpUYecKkue QyHKIUM.

Omnpenenenus QyHKINMA, UX CBOWCTBA U TpauUKH.

[IpeoOpazoBanusi  rpaduxoB. [lapaysienbHbIE ~ TEpPEeHOC,  CUMMETPHUS
OTHOCHUTEJIIBHO OCEHd KOOPAWHAT W  CHUMMETpUs  OTHOCHUTEJIBHO  Hadaja
KOOPAMHAT, CHUMMETPHUS OTHOCHUTEIBHO NPSIMOM y = X, PACTSKEHHUE M CHKaTHE
BJIOJIb OCE€W KOOPJIMHAT.

IIpakTHYeckue 3aHATHS

[Ipumepsl 3aBUCHUMOCTEN MEX]y NEPEMEHHBIMU B pEaJbHBIX IpoOIEccax W3
cMeXHbIX guctuminH. Onpenenenue ¢ynkuuil. [loctpoenue u urenue rpadukoB
¢bynkiuii. Uccnenoanne ¢ynkinuu. CBONCTBA JHMHEWHOW, KBaJApaTUYHOM,
KyCOYHO-TMHEHMHOW U  JApoOHO-MuHEeiiHOW  QyHkumii. HenpepoiBHbIE U



nepuoandeckre ¢yHkiuu. CBoiicTBa U TpaduKH CHHyCa, KOCUHYCa, TAHTEHCa U
KoTaHreHca. OopatHble PyHKIMU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
byukiuu. IlpeoOpaszoBanusi rpaduka ¢yHkuu. [apMoHUYECKHE KOJIeOaHMS.
[TpuxnagHele 3a1a4Hu.

[ToxazarenbHble, JorapupMUUECKUe, TPUTOHOMETPUUECKUE YpaBHEHUS U
HEPaBEHCTBA.

CamocrosiTesibHbIE PA00THI

Koncnekr tem «O6 wuctopuu mnoHsTHsS GyHKIUN», « CroocoObsl 3agaHus
GyHKIUN.
Pedepat «Bxinan M.HptoToHa B pa3BuTHE MOHATUS QYHKITUN.
[TocTtpouTe rpauKu CTENEHHBIX, IIOKA3aTEIbHBIX, TPUTOHOMETPUYECKUX
O0OpaTHBIX TPUTOHOMETPUUYECKUX QYHKLIUN

HAYAJIIA MATEMATHUYECKOI'O AHAJIN3A

IocienoBareIbHOCTH.

Crioco0bl 3a/1aHUs M CBOMCTBA YHCIIOBBIX ITOCIIE0BATEIbHOCTEN.

[lonsTve o mpenene  mnociepoBareabHOCTH. CyllecTBOBaHME — IHpenena
MOHOTOHHOM OTpaHWYECHHOU IIOCJIEI0BATEIBLHOCTH. CymmMmupoBanue
nocyenoBaTeabHoCTe. beckoHeuHo yObIBaroiias reoMeTpuyeckas nporpeccus u
ee cymMa.

IIpousBoaHas.

[ToHsiTHE O MPOU3BOJHON (PYHKIIMHU, €€ TE€OMETPUUECKUI U PU3NUYECKUIA
CMBICII. YpaBHEHUE KacaTelbHOU K rpaduky ¢yHkuud. [IponsBogHbIe CyMMBI,
pPa3HOCTH, NTPOU3BEICHUSA, 4YacTHbIC. IIpOW3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
bynkuumii. [lpumeneHune TPOU3BOAHOW K  HCCIENOBAaHUIO  (QYHKIUA W
noctpoeHuto  rpadukoB. [IpousBogHbIe 00paTHOM (YHKIIMHM W KOMITO3HIIUH
byHKIUN.

IIpuMepsl HMCHOJB30BaHMS IMPOM3BOAHOW I HAXOXKICHHUS HAWIYYIIETO
pelieHusl B NPUKIAIHBIX 3a1adax. Bropas mpou3BojHas, €€ reOMETPUYECKU 1
busnaeckuit cMmpici. Haxoxaenue ckopocTu i mpoliecca, 3aaHHoro (hopMysion
U TpaduKoMm.

IlepBooOpa3Hasi u MHTErpaJ.

[IprMeHeHre onpeAeIeHHOTO MHTETpaIa Il HAXO0XKACHUS UIOAIN
KpuBoiuHeHOM Tpanenuu. ®opmyna Herorona—IJlelOnuna. Ilpumepst
PUMEHEHUSI MHTErpasa B (U3UKE U TEOMETPHUHU.

I[IpakTHYyeckue 3aHATHS

YucnoBasi MOCIEI0BATENBHOCTh, CIIOCOOBI €€ 3a/JaHusl, BHIYMCICHUS UYJICHOB
nocnenoBarenabHocTU. [lpenen mocnenoBarenbHOCTH. beckonewHo yObIBaromas
reoMeTpuYecKas Nporpeccust.

IIpon3BoaHas: MEXaHUYECKUN U TEOMETPUYECKUMN CMBICI IIPOU3BOAHOM.



VYpaBHenue kacarenpHO B oOmem  Buzae. IlpaBuma wu  ¢dopmynbl
muddepeHupoBanus, TaOIUIA  NPOU3BOJHBIX  JJEMEHTapHBIX  (YHKIHUM.
Hccnenoanue byHKIIMN c MOMOIIBIO MPOU3BOIHOA. Haxoxnenue
HanWOOJIbIIEr0, HAUMEHBIIEr0 3HAYEHUS U JKCTPEMAIbHBIX 3HAUCHUHN (YHKIIUU.

HNurerpan m mepooOpasnas. Teopema Hprorona—IJleiiOnuna. I[Ipumenenue
MHTErpaja K BIYUCICHUIO (U3UUECKUX BETMYUH U IUIOMIAICH.

CamocrosiTe/ibHbIEe PA00THI

Koncnekr Tem «Teopema o mpeaenax», «3ameyaTeiabHble Mpenaens», «O
MIPOUCXOKICHUU TEPMUHOB 51 0003HaueHUN MIPOU3BOJHON,
«M3 uctopun  auddepeHuuanbHOro  ucyuciaeHus»,  «l[lpumenenue
HEMpephIBHOCTHY, «IIpubiamxkeHHbIe BEIYUCICHU», « [IpuMeHeHue uHTerpaay,
«IInomanae KPUBOJMHENHON TpaAIECIIUN.

Pedepar o teme: «Bxuaz I'.JleitOnuiia B ucroputo auddepeHnaisHOro
ucuncienus», « [IpousBognas B pusuke u TexHuke», «O MPOUCXOKICHUU
TEPMUHOB U 0003HaYCHUH UHTErpaiay, «M3 uctopun UHTErpPaTLHOTO
ucuucieHus», «Bkinaag Apxumena B pa3BUTHUE UHTETPATBHOTO UCUUCITICHUS.

Pa3pabGotats TectoBbie 3amaHus 1mo Temam: «lIpousBojHAas 3IEMEHTaAPHBIX
bynkuuit», « IaTErpa».

CocraBuTth Kkinactep no treme « HTerpam.

YPABHEHUS N HEPABEHCTBA

YpaBHeHUsT W CUCTEMbl ypaBHEHHW. PamnmonanbHbple, HppannOHAJIbHEIE,
MTOKA3aTEJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUSI U CUCTEMBI.
PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.
OcHOBHbIE TIpPUEMBbl HX peleHUs (pa3joKEeHHUE Ha MHOXKHUTENHU, BBEACHUE
HOBBIX HEU3BECTHBIX, [10ICTAHOBKA, TpaUIeCcKuil METON).
HepaBencrBa. PamuonanbHble,  HppalUOHaJbHBIE,  IIOKa3aTelbHbIE U
TPUTOHOMETPUYECKUE HEPABEHCTBA. OCHOBHBIE IPUEMBI UX PELLICHHUS.
Hcnonp3oBanne CBOMCTB U TpadukoB (PYHKIMN MpU pEUICHUH YpaBHEHUN
W HepaBeHCTB. Meton  uwHTepBajoB. M3o0paxeHue Ha  KOOPIUHATHOMN
IJIOCKOCTH MHOJKECTBA PELICHUN YPAaBHEHUIM U HEPABEHCTB
C ABYMS IIEPEMEHHBIMHU U UX CUCTEM.
[IpruMeHeHne MaTeMaTHYECKUX METOJOB I PEUIEHUS COAEPKATENBHBIX 3a/1a4
U3 Pa3IMYHBIX 00JaCTEN HAYKU U MPAKTUKU.
IIpakTuyeckune 3aHATHS
Kopuu  ypaBHenuii. PaBHocwibHOCTH  ypaBHeHuil.  I[IpeoOpazoBaHue
YPaBHCHUM.
OcHOBHBIE MPUEMBI PELICHUS YpaBHEHUH. PellleHre cucTeM ypaBHEHHUI.
Hcnonp30BaHne CBOWCTB U TpapUKOB (PYHKIMHA sl PEIICHUs ypaBHEHHI
U HEPaBEHCTB.



KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

JIeMeHTbl KOMOUHATOPUKH

OCHOBHBIE NOHATHSI KOMOMHATOPUKH. 3aJlayi Ha MOJCYET Yucia pa3MElIeHUH,
MEPECTAaHOBOK, codeTaHWid. Pemenwe 3amad Ha mepebop BapuanTtoB. Dopmyna
ounoma Hrprotona. CBoiicTBa OMHOMHHAJIBHBIX KOI(PPHUIMEHTOB. TpeyroabHUK
[Tackans.

DJIeMeHTbI TEOPHHU BePOSITHOCTEl

CoObITHE, BEPOATHOCTH COOBITHS, CJOKEHHE U YMHOXXCHHE BEpPOSTHOCTEH.
[TonsiTue 0 HEe3aBUCUMOCTH COObITHH. JIMCKpeTHas ciydaiiHasi BEJIMUYMHA, 3aKOH €€
pacupeneneHus. Yuciosble XapaKTEPUCTUKH JACKPETHOU CIIy4aliHOM
Benu4MHBL. [oHsATHE O 3aKOHE OOJBIINUX YHUCEIL.

JIeMEHThI MaTEMATHY€eCKON CTATHCTUKHU
[IpencraBnenre JaHHBIX (TaONMUIBI, AWArpaMMbl, rpaduKH), TeHepalbHas
COBOKYIHOCTb, BBIOOpKa, cpeaHee apupmMernyeckoe, Meauana. [lonstue o
3alayax ~ MaTEeMaTUYeCKOM CTaTUCTUKHU. PellleHne mnpakTUYeCKUx 3ajad ¢
MPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.

IIpakTHUyeckue 3aHATHS

Hctopust pa3BuTHS KOMOMHATOPUKU, TEOPUN BEPOSITHOCTEN M CTATUCTUKHU U UX
poJib B pasnUYHBIX cdepax dYenoBeueCKOW IKU3HeAesTeNbHOCTH. [IpaBmia
KOMOMHATOpUKHU. PernieHne KOMOMHATOPHBIX 3amad. PasmerieHusi, coyeTaHUs U
nepectaHoBku. bunom HeroTrona u tpeyronsuuk [lackans. [Ipuknagseie 3agayn.

Knaccuueckoe  ompeneneHue  BEpPOSTHOCTH, CBOMCTBA  BEPOSTHOCTEM,
TeOpeMa O CyMMe€ BeposiTHOCTeW. BrramciieHue BepositTHocTel. [IpuknanHbie
3amauu. [Ipencrapnenue 4YMCIOBBIX JaHHBIX. [[pukiagHbie 3a1a4n.

CamocrosiTe/ibHbIE PA00THI

Koncnekt TeMm «OCHOBHBIE TOHATHS KOMOMHATOPUKNY, «CiTydaitHble COOBITHS.
BepostHocTh coObITUSY, «DopMyra baitecay, « OCHOBHBIE TTOHATHS U 3a]]a4U
MaTeMaTUYECKOU CTATUCTUKI.

Pedepar «Dopmyna HeroToHay.

Pazpaborats TecToBbIC 3a1anus 1o Teme «Pa3menienus. [lepectaHoBku.
Coueranus».

CocTaBuTh OMOPHYIO CXEMY MO TEME « IEMEHTHI TEOPUH BEPOSITHOCTEN.



I'EOMETPUA

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3auMHOe pacnosnokeHue AByX HpsMBIX B IpocTpaHcTBe. llapamensHOCTb
npsaMoil M mockocT. llapammensHocTh  1UIOCKOCTEW. llepneHauKyIsspHOCTH
IPSIMOM M IIJIOCKOCTH.

IlepneHauKysip W HakKJIOHHAasA. YIoJl MEXIAy NpsIMOM M  IIJIOCKOCTBIO.
JIByrpaHHbeii yroja. Yrom Mexay IUIOCKOCTAMH. lleprneHIuKyIspHOCTh ABYX
IIJIOCKOCTEN.

['eomeTpuueckue mpeoOpazoBaHUsl MPOCTPAHCTBA: TMapauIeIbHBIA TEPEHOC,
CUMMETPHSI OTHOCUTENBHO TUIOCKOCTH. [lapannensHoe npoektuposanue. [Lomans
OpPTOTOHAJIBHOM MpoeKIuu. M300paxeHnrue npocTpaHCTBEHHBIX DUryp.

MHoOrorpaHHuKH

Bepmunbl, pebpa, rpanu MHOrorpaHHuka. PasBepTka. MHOrorpaHHbie YTIIbl.
Brinmykible MHOTOTpaHHUKU. TeopemMa Ditnepa.

IIpuzma. Ilpamas w  HakinoHHas  npusma. llpaBuwibHas  mpusMa.
[Mapamnenenunen. Kyo.

ITupamupa. [IpaBuiibHasg nupamMuaa. Y cedeHHas nupamuaa. Terpasap.

CummMeTtpuu B KyOe, B TapajuielieUe/ie, B IPU3Me U MUpaMU/Ie.

Ceuenus ky0a, IPU3MBI U TUPAMUJIBI.

[IpencraBienue o© TpaBWIbHBIX MHOTOTpaHHUKAaX  (TeTpa’jpe, Kyoe,
OKTa’Jpe, NOAEKa’pe U UKOCAIPE).

Tes1a 1 MOBEPXHOCTH BpalllCHUA
Humuuaap u  koHyc. YceueHHbIi KoHyc. (OcHOBaHUE, BBICOTa, OOKOBas
NOBEpXHOCTh, OOpasytomias, pa3BepTka. OceBble CEUEHUS U  CEUEHU,
NapajijieJIbHbIE OCHOBAHUIO.
[Iap u cdepa, ux ceuenus. KacarenapHas IIOCKOCTh K cdepe.

HN3Mmepenust B reoMeTpuu
O6bem u ero uzmepenue. Muarterpansuas hopmyna oobeMma.
@opMynbl  00beMa Ky0a, NPSIMOYTOJBHOTO TNapajuiesienunena, TpPU3MBI,
UUJIUHAPA.
@opMynbl 00bemMa nupamMuabl U KoHyca. DopMysbl TUIOHMIAAN TOBEPXHOCTEH
HUJIMHIpa U KoHyca. Dopmysibl oObeMa 11apa U rmiomaan chepsl.
Ilooobue men. Omuowenuss niowaoei nogepxHocmel u 00bLemo8 nOOOOHbIX
mein.
KoopauHarsl u BeKTOpBI

[IpsimoyrosibHas (IekapToBa) CUCTEMa KOOpPAMHAT B mpocTpaHcTBe. Dopmyna
paccTosHUS MEX]y IBYMs TOUKaMU. Y paBHEHUS CHEphI, IIIOCKOCTU U MPSMOIA.

Bekropel. Mopnyne Bektopa. PaBeHcTBO BekTOpoOB. CII0)KEHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4YHCIO0. Pa3nokeHne BEKTOpa [0 HaIPaBJICHUSM.



Yron mexnay aByms BekTtopamu. [Ipoeknmst BekTtopa Ha ocb. KoopauHatsl
BekTOpa. CKAISIpHOE MPOU3BENCHUE BEKTOPOB.

Hcnonvzosanue xoopounam u 6eKmopo8 Npu peuleHuu Mamemamuyeckux u
NPUKTIAOHBIX 3A0aH.

IIpakTH4eckue 3aHATHS

[Ipu3HaKkun B3aMMHOTO PACHOJIOKECHUS TMPSIMBIX. YTOJI MEXIAY MPSIMBIMU.
B3auMHOe pacnosiokeHue NpsMbIX U IUIOCKOCTEr. [lepneHauKkynsp u HakIOHHas
K IUIOCKOCTH. YTOJ MEXIy NOpsIMOM M IUIOCKOCThIO. TeopeMbl O B3aMMHOM
PACIIOJIOKEHUU TTPSMOU U TIIIOCKOCTH.

Teopema o Tpex nepneHauKyIIsIpax.

[Ipu3HaKyu ¥ CBOMCTBA MAPAIIIENBHBIX U IEPIIEHANKYISIPHBIX ITIOCKOCTEH.

PaccrosHne OT TOUKM [0 IUIOCKOCTH, OT TMPSIMOM OO0 IUIOCKOCTH,
pacCTOSTHUE MEXKAY IJIOCKOCTSAMM, MEXIY CKPELIMBAIOIIUMHUCS IPAMBIMHU, MEXKIY
MIPOU3BOJIBHBIMU (DUTYpaMH B IPOCTPAHCTBE.

[TapajutesibHOE NPOEKTHUPOBAHUE U €r0 CBOMCTBA. TeopemMa 0O IUIOLIAAU
OPTOTOHAJIBHOM  MPOEKUMH  MHOIOYrojbHUKA. B3anMHOe  pacnosoxeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

Paznuunbie Buabl MHOTOrpaHHUKOB. Mx wuzoOpaxenus. CeueHus, pa3BepTKU
MHOrOrpaHHukoB. [lnomaae moBepxHocTHu. Buapsl cuMmmerpuili B MPOCTPAHCTBE.
CuMmMeTpusi TeNn BpallleHUWS W MHOTOTPAHHUKOB. BplumcieHue miomanen u
00BEMOB.

Bekropel. [elictBus ¢ BekTtopamu. JlexkaproBa cucremMa KOOPIHWHAT B
MIPOCTPAHCTRE.

VYpaBHeHUE OKPY>KHOCTHU, C(hepbl, MIOCKOCTH. PaccTosiHne Mexay TOYKaMmHu.
JelicTBusi ¢ BEeKTOpaMu, 3aJaHHbIMH KoopAuHaTaMu. CKaJasipHOE MPOU3BEIAECHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE MPSIMON U TIOCKOCTH. VCIIob30BaHnE BEKTOPOB
IIPY I0KA3aTEINBCTBE TEOPEM CTEPEOMETPHUH.

CamocrosiTesibHbIE PA00THI

Koncnekr tem «llapamnenbHOCTh MPSAMBIX, PSIMOM U TNIOCKOCTH,
«Pacro3HaBaHue yrioB Ha MOJAEIIX», «Teopema 0 Tpex nepneHauKyIsapax»,
«CBOWCTBa CKAJSIPHOTO NIPOU3BENICHUSN», « CBOMCTBA BEKTOPHOIO MPOU3BEACHUS,
« Imoniagy opTOroHAIbHOM MPOEKIUY MHOTOYTOJIbHUKA.

CocraButh knactep no teme «lIpsmplie 1 MIOCKOCTH B TPOCTPAHCTBEY,
«IIpaBunbHBIE MHOTOTPAHHUKI.

Pedepar «Bknan Pene [lexapra B pa3BUTHE CUCTEMbBI KOOPIUHATY.

Cnenatb MoAeNb MPAaBWIBHOW MIECTUYTOJBHOW MPHU3MBI, YETHIPEXYTOJIbHOU
MMAPAMUJIbI, YCEUEHHOW YETBIPEXYTOJbHOW MUPaMUJIbI, JOACKAAPA, OKTa’apa,
YCEUEHHOT0 KOHYyCa, IUIUHAPA, CPephl.

Paspaborate TectoBble 3amanus 1o Teme «[lmomaaum  MOBEpXHOCTH
MHOTOTPaHHHUKOBY, «OOBEMbI MHOTOTPAHHUKOB U TEJI BPAIIICHUS .



TEMATHYECKOE IINTAHUPOBAHUE

[Tpu peanuzanuu coaepkanus 001Ie00pa3oBaTEIbHON YICOHOW AUCIUIUIMHBI
« MaTemaTHka: anreOpa M Havajlla MAaTeMaTUYECKOTO aHajn3a; TeOMETpHUs» B
npenenax ocBoeHuss OIIOIT CIIO nHa 6a3e ocHOBHOro oOmIero oOpa3oBaHUs C
noixydeHueM cperHero obmiero oopasosanus ( [IIICC3) makcumanbHas yueOHas
Harpy3ka oOy4Jaromnuxcsi COCTaBIIsIeT:

v' mo crermansHocTssM CITO texumdeckoro mpodwmmsi- 351 waca, W3 HuX
aynutopus(  oOsi3arenbHas)  Harpy3ka  oOydaromuxcs.  Bximrouas
MpaKkTUYECKUe 3aHsATHs, -234 4acoB; BHEAyJAMTOpPHAsT CaMOCTOSTEIbHAs
pabota cTyneHToB- 11749acos.

TEMATUYECKHWM MJIAH
Bup yueOHoI padoThI KosmuyecTrBo yacos
Texunueckuii npopuiib
AyauropHbie 3anaTus. Coaep:xxanue Cneunansnoctu CIIO
00y4eHusl.
BBenenue 2
Pa3BuTHE NOHATHUSA O YKCIIE 10
Kopnu, crenenn u norapudmMbl 28
[IpsiMble U MIIOCKOCTHU B IPOCTPAHCTBE 20
KomMOuHaropuka 12
KoopiMHAThI 1 BEKTOPBI 16
OCHOBBI TPUTOHOMETPHH 31
OyHKIMT U Tpaduku 18
MHOrorpaHHUKHU U KPyTJIbIE TEa 26
Havana MaremMaTH4ecKoro aHajin3sa 24
WHuTerpan u ero npuMeHeHue 15
DJIEMEHThI TEOPUU BEPOSITHOCTEN U 12
MaTEMaTHYECKON CTaTUCTUKU
YpaBHEHUS U HEPABEHCTBA 20
HUrorn 234
BueayauropHasi caMmocTosITE/IbHAS 117
padora
[ToaroroBka BBICTYIUICHUN 11O
3aJJaHHBIM TEMaM, JTOKJIa 0B,
pedepatoB, 3cce, HHANBUTYATHLHOTO
MPOEKTa C MCIOIh30BaHUEM
WH()OPMAITMOHHBIX TEXHOJIOTHH U JIp.
Ilpomesccymounas ammecmayus 6
dopme IK3amena
BCEro 351




XAPAKTEPUCTHKA OCHOBHbBIX BUTOB JESATEJIbHOCTH
CTYJAEHTOB (HA YPOBHE YYEBHbIX JEMCTBUHN)

Coxaep:xanue XapaKkTepuCcTHKA OCHOBHBIX BUA0B AeATeILHOCTH
o0yueHust CTYACHTOB
Bsenenue O3HAaKOMIIEHHE C POJIbIO MATEMATUKH B HAYKE, TEXHUKE,

HSKOHOMHKE, HH()OPMAITMOHHBIX TCXHOJIOTHAX H
MPaKTUYCCKOH AesaTeIbHOCTH. O3HAKOMIICHHE C LEISIMU 1
3aJlayaMy U3YYCHHUS MATEMATUKH IPH OCBOCHHH
npodeccuit CITO u cnenmansrocteit CI1O

AJI'EBPA

PasButne moHsaTHA O
qucie

Brinonnenue apupMeTuueckux ASMCTBUIM Ha/l YUCIIaMH,
coueTasi yCTHbIE U TUCbMEHHbBIE TPUEMBI.

Haxoxaenue npuOimKeHHbIX 3HAYEHUN BEJIMUUH U
MOTPEIIHOCTEN BBIUUCICHUM (a0COTIOTHOM U
OTHOCHUTEJIBHOM ); CPAaBHEHUE YMCIIOBBIX BBIPAXKEHUMH.
Haxosxnenue omubok B peoOpa3oBaHUIX U BHIYUCICHUSIX
(OTHOCHUTCSI KO BCEM ITyHKTaM MPOTPaAMMBI)

KopHu, CTCIICHH,
sorapupMbl

O3HakOMJIEHHE C IOHSATUEM KOPHSA N-U CTENEHH,
CBOMCTBAMU PaJMKaJIOB U MPABUIIAMU CPABHEHHUS KOPHEM.
DopMyIMPOBAHUE ONPEAECICHUS] KOPHS U CBOWCTB KOPHEM.
Brruncnenue u cpaBHEHUE KOPHEN, BHIMIOJIHEHUE
MPUKUAKY 3HaYeHus1 KopHsl. [IpeoOpazoBaHue YMCIOBBIX U
OYKBEHHBIX BBIPAXKEHUM, COAEPIKAIINX PATUKAIIBI.
Brinonxenue pacuetoB 1o GpopmMynam, coaepKaiium
pasuKalibl, OCYIIECTBIISII HEOOXOIMMBIE MTOJACTAHOBKHU U
npeoOpazoBanus. OnpeesieHne paBHOCHIbHOCTH
BBIPAKECHUH C paJuKaiiaMu. Pelienre nppanoHaibHbIX
YPaBHECHUM.

O3HaKOMJIEHHE C MIOHSITUEM CTETIEHU C ICCTBUTEIIbHBIM
MOKa3aTeJEM.

Haxoxienue 3HaueHnil CTENEeHU, UCTIOJIb3YS IPH
HEO0OXOIMMOCTH HHCTPYMEHTAJILHBIE CPEJICTBA.
3anuchIBaHUE KOPHS N-il CTENEHU B BUJIE CTEIICHHU C
JIpOOHBIM MOKa3aTeaeM U Ha000pOT.

DopMyJIMPOBAHUE CBOWCTB CTENEHEN. Brruuciienue
CTEIIEHEN C PallMOHAJIBHBIM [10KA3aTEJIEM, BBIIIOJIHEHUE
IIPUKUJIKU 3HAYEHHUS CTEIIEHU, CPABHEHUE CTEIICHEN.
[IpeoOpa3zoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,




cogcpiKalux CTCIICHN, IIPUMCHSA cBoiicTBa. Pemenue
II0KAa3aTCJIbHBIX ypaBHeHHﬁ.

O3HakoOMIJICHHE C IMIPUMCHCHUCM KOpHGfI U CTEIICHEH IIpu
BBIYUCJIICHUN CPCAHUX, MOCJIICHHU OTPC3Ka B «30JI0TOM
ceyeHumn». Pemenue IMPUKIIaIHbIX 3aJa4d Ha CJIOKXHBIC
ITPOLCHTLI

[Tpeobpa3zoBanue
anreOpanyecKux
BBIPAKEHUN

Bremmonnenne npeoOpa3oBaHHil BhIpaKEHUM, MPUMEHEHUE

dbopMmyl, CBSI3aHHBIX CO CBOICTBAMHM CTENEHEW U
gorapudmoB.  OrmpeneneHue  00JaCTH  JOMYCTHUMBIX
3HaYeHU JorapudMuueckoro BbIpakeHus. PermieHnue

Jorapu(pMUUECKUX YpaBHEHHIA

OCHOBBI TPUTTOHOMETPHUHA

OCHOBHBIE TTOHATUL

N3ydeHue paiuaHHOTrO METOJa U3MEPEHUS YIIIOB
BpalllEHUs U UX CBA3M C IpagycHOi Mepoil. M300paxenue
YIJIOB BPAILIEHUA HA OKPYKHOCTH, COOTHECEHUE BEIINYUHBI
yIila ¢ ero pacmnojiokenueM. OopmyIMpoBaHue
ONpPEJEICHUN TPUTOHOMETPUYECKUX (PYHKIUHI AJI YTIIOB
IIOBOPOTA M OCTPBIX YIVIOB MPSIMOYTOJIBHOTO
TPEYroJIbHUKA U O0OBSICHEHHUE UX B3aMMOCBSI3U

OcHOBHBIE [IpruMeHeHuEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKICCTB

TPUTOHOMETPUYECKUE | ISl  BBIYMCICHUS  3HAYEHUN  TPUTOHOMETPUUYECKHUX

TOXJIECTBA (GyHKIMIA 110 OJTHON U3 HUX

[IpeoOpazoBanus N3yyenne oCHOBHBIX (pOPMYJT TPUTOHOMETPHUH: (HOPMYIIbI

IPOCTENIINX CJIOXEHUS, YIBOCHUS, TPeoOpa30BaHUSI CYMMBbI

TPUTOHOMETPUUECKHUX | TPUTOHOMETPUUECKUX (DYHKITHI B IPOU3BEACHHUE U

BbIpaKEHUN MPOU3BEACHUS B CYMMY U IPUMEHEHUE MTPU BBIYUCIICHUN
3HAYEHUS! TPUTOHOMETPUUECKOTO BHIPAXKEHUS U
YIPOILEHUS €rO0.
O3HakOMJIEHHE €O CBOMCTBAMM CHMMETPUM TOYEK Ha
€IUHUYHON OKPYKHOCTH U MPUMEHEHHE UX JUIs BBIBOJAA
dhopmyI puBeACHUS

IIpocrenmue Pemenue no popMynam 1 TPUTOHOMETPUUECKOMY KPYTY

TPUTOHOMETPHUUECKUE | TPOCTEHIIINX TPUTOHOMETPUUECKUX YPABHEHUIA.

YpaBHEHHUS u | [I[pumenenne oOmMUX METOMOB peEIICHUS ypaBHEHUUN

HEpPaBEHCTBA (npuBeneHUEe K JIMHEWMHOMY, KBaJpaTHOMY, METOJ
PaA3JIOKEHUSI HA MHOXXUTEIM, 3aMEHbl MEPEMEHHON) IpHu
pPELICHUN TPUTOHOMETPUUYECKUX YpPAaBHEHHH. YMEHHUE
oTMeYaTh Ha Kpyre pelIeHus MPOCTENIITNX
TPUTOHOMETPUUECKHUX HEPABEHCTB

Apkcunyc, O3HakOMJICHHE C TIOHSITHEM OOPaTHBIX

apKKOCHHYC, TPUTOHOMETPUYECKUX (DYHKITHMH.

APKTAaHT'CHC YHrCJia

N3yueHnue onpeneneHnii apKCuHyca, apkKOCUHYca,
apKTaHTeHca yucia, popMyIupoBaHUE UX, U300paKeHHE
Ha €ITMHUYHON OKPY>KHOCTH, IPUMEHEHHE MPU PEIICHUH




YpaBHEHUM

®YHKIUU, UX CBOUCTBA Y TPA®UKHU

Oyukuuu. [onstue o
HENPEPHIBHOCTH

byHKIAHA

O3HakOMJIEHHE C IOHATHEM NIEPEMEHHOM, TpUMepaMu
3aBHCHUMOCTEH MEXIY EPEMEHHBIMH.

O3HakoOMJICHHE C TIOHATHEM TpaduKa, OnpeaesieHIe
MPUHAJICKHOCTHA TOYKU Irpapuky QyHKIUH.
Omnpenenenuve no GopmyIie MPoCTEHIIel 3aBUCUMOCTH,
BuJa ee rpaduka. Breipaxkenue o Gopmyie oaHON
IIEPEMEHHON Yepes3 IpyTHeE.

O3HakoMJIEHHE C oTpeJIeIeHueM
dbopMynupoBaHue ero. Haxoxnenue
onpeJieieHus 1 001acTH 3HAYCHUN (QYHKITUN

dynkmm,
obiactu

CpoiicTBa (pyHKIUU.
['padpuueckas
UHTEPIIpETALIUS.
[Ipumepsbl
(yHKIMOHAJIBHBIX
3aBUCHUMOCTEN B
peallbHBIX TMPOIIeccax
U SIBIICHUSX

O3HakoOMJIEHHE ¢ TpUMepaMH (PYHKIIMOHATIbHBIX
3aBUCUMOCTEN B PEAJIbHBIX MTPOLIECCAX U3 CMEKHBIX
JucuuIUInH. O3HaKOMIIEHUE C 10KAa3aTeIbHBIMU
PacCyKICHUSMU HEKOTOPBIX CBOMCTB JIMHEWHOUW U
KBaJpaTUIHON (yHKIINI, IPOBEACHUE UCCIETOBAHUS
JMHENHOM, KyCOYHO-TUHENHOM, TPOOHO-IMHEWHON 1
KBaJIpaTUYHON PYHKIMHI, IOCTPOEHUE UX TPaPHUKOB.
[TocTtpoenue u urenue rpadukoB pyHkiui. MccnenoBanue
(GyHKUIHU.

CocraBnenne BUA0B (PyHKUIUN IO JAHHOMY YCJIOBHIO,
pElIeHNE 3a7a4 Ha SKCTPEMYM.

Brinonnenne npeobpazoBanuii rpaduka QyHKITUU

OOpatHbie GyHKIIUN

N3yuyenue nousTust oOpaTHoM QyHKIINM, ONIpeAeIeHIe
BUJIa U TIOCTpOeHHE Tpaduka oOpaTHOU PyHKIIHNH,
HaxXOXKJeHUE ee 00JIacTH OINpeAesIeHUs U 00J1acTu
3HaueHui. [[pumenenue cBOMCTB GyHKUUNA TPU
MCCJIEIOBAHUH YPABHEHUH U PEILICHUH 3a]1a4 Ha
skcTpeMyM. O3HAKOMJIEHUE C TIOHSITHEM CIIOKHOU
byHKIIUN

CrenenHble, NoKa3aTeabHbIe, TOTapu(pMUUECKUE U
TpUroHomeTpuueckue pyHkuuu. O6paTHbie
TPUTOHOMETpHUUYECKUE (HYHKIIUU Beruucnenue
3HaYeHUH (YHKIMI 10 3HAUEHUIO apTyMEHTa.
Omnpenenenre NoJ0KEHUS TOYKU Ha rpaduke 1o ee
KOOpAMHATaM U Ha00OPOT.

Hcnonp3oBanne CBOMCTB (DYHKIIHMM /1711 CpaBHEHUS
3Ha4YeHUH cTereHer u morapudmos. [locTpoeHue
rpauKOB CTENEHHBIX U JOrapuPMUUYECKUX PYyHKIUH.
Pemenne nokazarenbHbIX U JOrapu(PMUUECKUX YPABHEHUM
Y HEPABEHCTB I10 U3BECTHBIM aJITOPUTMAM.
O3HaKOMIICHHE C TOHATUEM HEIIPEPHIBHON
NePUOANYECKON (QYHKIMH, (HOPMYIHPOBAHUE CBOMCTB




CHUHYCa U KOCHHYCa, [IOCTPOEHUE UX I'paUKOB.
O3HaKOMJIEHHE C TIOHATUEM TAPMOHUYECKUX KOJICOAHUN U
npUMepaMu FrapMOHUYECKUX KOJIeOaHUM AJIsl ONUCaHUs
IPOLIECCOB B (PU3UKE U IPYTUX 00JACTIX 3HAHUS.
O3HaKOMIIEHHE C ITOHATUEM Pa3pbIBHOW NEPUOIUUECKON
¢yHKIMY, POPMYIMPOBAHUE CBOWCTB TAHT€HCA U
KOTaHTeHca, MocTpoeHue ux rpapukos. [Ipumenenune
CBOMCTB (DYHKIIHI JIJIs1 CPAaBHEHUS 3HAUYCHU
TPUTOHOMETPUUECKUX (PYHKIIHH, pelieHus
TpUTrOHOMETpHUUecKUx ypaBHeHHi. [locTpoenue rpaduxos
OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUN U ONIpeieTICHHE
1o rpaukam X CBOMCTB. BrinonHeHune npeodpa3oBaHms
rpadukoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

[TocnepoBaTenbHOCTH

O3HaKOMIIEHHE C ITOHATUEM YUCIIOBOM
HOCJIEI0BATEIBHOCTH, CIIOCO0AMU €€ 3a/1aHus,
BBIYMCIICHUSMU €€ 4IeHOB. O3HAaKOMJIEHUE C IIOHATHEM
npejena nocienoareabHocTu. O3HaKOMIIEHHE ©
BBIYHMCIICHHEM CYMMBbI OECKOHEYHOT'O YUCIOBOIO psifia Ha
PUMEPE BHIYUCIEHUS] CYMMbl OECKOHEYHO YOBIBAIOIIEH
F€OMETPUUECKON MPOTrPECCHH.

Pemenue 3anay Ha npuMeHeHne (pOpMyJIIbl CyMMBbI
0ECKOHEYHO yObIBAIOIIEH F€OMETPUUECKON TPOrPECCHH

[IponsBogHas u ee

IIPUMEHECHUE

O3HAaKOMIIEHHE C TOHATUEM ITPOU3BOJIHOM.

N3ydenue u GpopMynupoBaHUEe €€ MEXaHUUYECKOIO U
re€OMETPUYECKOTO CMBICIIA, U3YUEHUE AIITOPUTMA
BBIYUCJIEHUS IPOU3BOAHON HA IPUMEPE BHIYUCICHUS
MTHOBEHHOM CKOPOCTH M YIJIOBOTO KO3 uireHTa
KacaTeIbHOM.

CocrapiieHue ypaBHEHUSI KacaTeJIbHOU B OOIIEM BUJIE.
YcBoenue npaBui AudepeHImpoBans, TaOIUIbI
MIPOU3BOJIHBIX AJIEMEHTAPHBIX (DYHKIIUMA, MPUMEHEHHUE IS
nuddepentiupoBanus GyHKIIUN, COCTaBICHUS YPAaBHEHUS
KacareJibHOU. M3yueHue TeopeM O CBS3U CBOMCTB
GyHKIUU U IPOU3BOAHOMN, (DOPMYITHUPOBKA UX.
[IpoBeneHue ¢ MOMOILBIO TPOU3BOAHON UCCIEA0OBAHUS
byHKIIMH, 3a1aHHON (HOPMYIION.

YcTaHoBNIeHUE CBSI3U CBOMCTB (DYHKIIMU U TPOU3BOAHOM
o UX rpadukam.

[IpuMeHeHne MpOU3BOAHOM ISl PELICHUA 3a/1a4 Ha
HaXOKJIEHUE HAauOOJbIIEero, HAMMEHBIIETO 3HAYEHUs U Ha
Hax0XKJICHUE IKCTpEMyMa

ITepBooOpa3zHast
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O3HaKOMJIEHHE C MTOHSTUEM MHTErpajja u NepBoOOpa3HOM.




HHTCTpajl

N3yuenue npaBuia BEIYUCICHUS ITIEPBOOOPA3HON U
teopeMbl HetoToHa— JleiOHuIa.

Pemenne 3ama4 Ha CBSI3b IEPBOOOPA3HON U €€
MIPOM3BOJIHON, BRIYMCIICHHE ITEPBOOOPA3HON ISl JaHHOMN
GbyHKIUY.

Pemenue 3a1a4 Ha NpUMEHEHHUE UHTErpaia Jjis
BBIYHCIICHUS] (PU3NUYECKUX BEITUYMH W TUTOIIA IeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUS U
CUCTEMBI YPABHEHHUI
Hepasencrsa u
CHUCTEMBI HEPABEHCTB
C ABYMs
IIEPEMEHHBIMU

O3HakoOMJIEHHE C MPOCTEUIIUMU CBEJICHUSIMU O KOPHSIX
anredpanyeckux ypaBHEHUHN, MOHITUSIMU UCCIIEI0BAHUS
YPaBHEHUM U CUCTEM YPABHEHUU.

N3ydyeHne Teopuu paBHOCUIBHOCTH YPAaBHEHUH U €€
npuMeHeHus. [IoBTopeHue 3anncu pemeHust CTaHIapTHBIX
ypaBHEHUH, MPUEMOB NMPe0OPa30BaHUs YPABHEHUM TS
CBEJICHUS K CTaHAAPTHOMY YPaBHEHUIO.

Pemenune palMOHAIBHBIX, MppalHOHAIbHBIX,
MOKA3aTEIbHBIX M TPUTOHOMETPUUYECKUX YpPABHEHUU U
CUCTEM.

Hcnonb3oBaHue CBOWCTB M TpaukoB (QYHKUUN Js
pelieHusi ypaBHeHH. [IOBTOpeHME OCHOBHBIX MPHUEMOB
pEeLIeHUs CUCTEM.

Pemenue ypaBHEHMII C TpPUMEHEHHEM BCEX MPHUEMOB (
pa3loOKEHUsT HAa MHOXWTEIUM , BBEICHUS  HOBBIX
HEU3BECTHBIX, MOJICTAHOBKH, TPAPUIECKOTO METO/IA)
Pemenne cucrem ypaBHEHUN C IPUMEHEHUEM PA3JIMYHBIX
coco00B.

O3HakomiieHHME C  OOLIMMHU  BOMNpPOCAMHU  PEUICHUS
HEpPaBEHCTB U HCIIOJIb30BAaHUE CBOMCTB U TpadukoB
GyHKIUN TpU peIIeHUU HEPABEHCTB.

Pemienne  HEpaBEHCTB M CHCTEM  HEPABEHCTB  C
MPUMEHEHUEM PA3JIUYHBIX CIIOCOOOB.

IIpumeHeHnEe MaTEeMaTUYECKUX METOAOB JIA PEUICHUS
coJlep KaTelIbHbIX 3a7a4 U3 pa3JIMyHbIX 00JacTed HayKu U
MpakTuku. MHTeprnperupoBaHre pe3yJbTaTOB C YYETOM
pEaIbHBIX OrPaHUYCHUM.

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEHN "

CTATUCTHUKH

OCHOBHbBIC MOHATHS
KOMOMHATOPUKH

N3yyenue npaBuiia KOMOMHATOPUKUA M MPUMEHEHUE IPHU
peleHu KOMOMHATOPHBIX 3a/1ay.

Pemenne koMOMHATOPHBIX 3a7]a4 METOIOM Mepedopa U 1o
MIPAaBUIIy YMHOXKECHUSI.

O3HaKOMJICHHE Cc NOHSATHSIMU KOMOWHATOPUKHU:




pa3MEUICHUSIMUA,  COYETAHUSIMH, TEPECTAHOBKAMH U
dhopmystamMu 1151 UX BBIYUCIICHHUS.

OOBsicHeHME | TpuMeHeHHe (GOpMyJ I BBIYUCICHUS
pa3MEIICHU, IEPECTAHOBOK U COYETAHUN NPHU PEIICHUU
3aja4.

O3nakomiieHne ¢ O6MHOMOM HbBIOTOHA M TPEyroJbHUKOM
ITackans.

Pemienne mnpakTMyeckux 3agady ¢ HCHOJIb30BAaHHUEM
MOHSATUN U MPABUI KOMOMHATOPUKH.

DJIeMEeHTbI TEOPUH

N3yyeHne KIaCCUYECKOrO ONPENEICHUsI BEPOSITHOCTH,

BEPOSATHOCTEH CBOIICTB
BeposATtHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEN.
PaccmoTpenne 1puUMEpOB  BBIUMCIIEHHUS BEPOATHOCTEM.
Pemenue 3a/1a4 Ha BBIYUCIICHUE BEPOSITHOCTEN COOBITUI
IIpencrasiienue O3HaKOMIIEHHE C MPEJCTABICHUEM YHCIOBBIX JAHHBIX U
HAHHBIX UX XapaKTEPUCTUKHU.
( Ta0IMUBI, Pemenne npaktuueckux 3agad Ha oOpabOTKY YMCIIOBBIX
AHArpaMMbl, JTAHHBIX, BBIYMCIICHUE UX XaPAKTEPUCTUK
rpagukm)
I'EOMETPUSA
Ipsambie @opMyIMpOBKA U NPUBEICHHUE JOKA3aTEIbCTB MPU3HAKOB
IUIOCKOCTH B3aMMHOI'O PACIIOJIOKEHUSI MPAMBIX M IIOCKOCTEH.

B MPOCTPAHCTBE

PacriozHaBanue Ha 4epTexax M MOJEISIX PAa3JIMYHBIX
CIIy4yacB  B3aMMHOIO  PACIOJIOKEHUS  MNPSIMBIX U
IJIOCKOCTEN, apI'yMEHTUPOBAHUE CBOUX CYXKICHUM.
DOopMyJIMPOBAHUE OMPEICICHUN, TPU3HAKOB W CBOWCTB
MApaJUICIbHBIX U MEPHEHAUKYJSIPHBIX — IIJIOCKOCTEM,
JIBYTPAHHBIX U JINHEWHBIX YTJIOB.

BrinonHeHne MNOCTPOEHUS YIJIOB MEXAY NPSMbIMHU,
NpAMOM M TUIOCKOCTBIO, MEXAY IUIOCKOCTSIMHU IO
OTNMCAHUIO U PACIIO3HABAHUE UX HA MOJEIISX.

IIpumeHeHne TMPU3HAKOB U CBOWCTB  PACIIOJIOKEHUS
MPSAMBIX U TJIOCKOCTEN NIPU PENICHUH 3a]1a4.

N3o0pakeHne Ha pUCYHKaX W KOHCTPYHPOBAHHUE Ha
MOJIENIAX TEPIEHAUKYIAPOB U HAKIOHHBIX K IJIOCKOCTH,
NpSAMBIX, MAPAJUICIBHBIX IUIOCKOCTEH, YIJIOB MEXIY
MPSIMOM ¥ TTOCKOCTBIO U 000CHOBAHUE MTOCTPOCHUS.
Pemienne 3amad  Ha  BBIUKMCIEHUE TE€OMETPUUYECKUX
BeJMuMH.  ONUCHIBAHME pACCTOSIHUSL O  TOYKH JIO
IUIOCKOCTH, OT TOPSAMOM 1O  IUIOCKOCTH,  MEXIY
IJIOCKOCTSIMM, MEXKYy CKPEUIMBAIOIINUMUCS TPSMBIMH,
MEXIy MPOU3BOJIBLHBIMU (PUTYpaMH B IPOCTPAHCTBE

®opmyIMpoBaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O
PaCCTOSIHUSAX
(Teopem CyIecTBOBaHUSI, CBOMCTBA).




N300paxkeHne Ha dyeprexax U MOJENSIX PACCTOSHUS U
o0OCHOBaHME CBOMX cyxzaeHud. OmpeneneHue U
BBIYMCIICHHE PACCTOSIHUM B IIpocTpaHcTBe. IIpumeHeHune
(GbopMyJ1 U TEOPEM IIJIAHUMETPUH JIJIsl pELICHUS 3a/1a4.
O3HakomIIeHHE C HOHATHEM napaJuIeIbHOrO
IIPOCKTUPOBAHUSL W €ro CBOMCTBaMH. Dopmynuposarue
meopemvl 0  NAOWAOU  OPMOSOHANLHOU  NPOEKYUu
MHO20Y20IbHUKA.

[Ipumenenue Teopun [yisi OOOCHOBAHUS NMOCTPOEHUH U
BBIYMCIICHUN.

ApryMEHTHPOBAaHUE CBOUX CYXIECHHA O B3aMMHOM
pPacnoJIOKEHUH MPOCTPAHCTBEHHBIX (DUTYp

MHoOrorpaHHuKH Onucanue W  XapakTEepPUCTUKA  Pa3IUYHBIX  BHUJIOB
MHOT'OIPaHHUKOB,
IIEPEUNCIIEHUE UX DJIEMEHTOB U CBOKCTB.
N3o6paxkenue MHOTOIPaHHUKOB 151 BBITIOJIHECHUE
IIOCTPOCHUS Ha M300paKEHUSIX 51 MOJIEIISAX
MHOT'OTPaHHHUKOB.
BpiuncineHne JUMHENMHBIX AJIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(MUTYpAIUSAX, apryMEHTUPOBAHUE
CBOUX CYKJICHUM.
XapakTepucTuka U H300paKeHHE CEUEHUsl, pa3eepmiKu
MHO202PAHHUKOS,
Brruncienne miomanen moBepXHOCTH.
[TocTtpoenne mpocTelmmx ceuyeHud KyOa, MPU3MBIL,
nupamuapl. [Ipumenenue ¢GakToB U CBEIEHUN U3
IJIAHUMETPHH.
O3HakoMJIEHHE C BHJIAMU CHUMMETPUN B MPOCTPAHCTBE,
dhopmyIMpoBaHUE OIPEICIICHUIN 151 CBOMCTB.
XapakTepucTuka CHUMMETPUM  TE€l  BpallleHUs U
MHOT'OTPaHHHUKOB.
IIprumeHeHune CBOMCTB CUMMETPUU IIPU PELLICHUU 3a]ay.
Hcnonb3oBanue MPUOOPETEHHBIX 3HAHUU TSt
MCCIIEIOBAHUS M MOJICJIMPOBAHMS HECIIOKHBIX 3a/1a4.
N3o0pakeHre OCHOBHBIX MHOTOTPAHHUKOB M BBITIOJTHEHUE
PHCYHKOB IO YCIIOBHSIM 3a]1a4
Tena n O3HakoMJIeHHE c BUJAMHU Tell BpAILICHUA,
MOBEPXHOCTH (bopMyIMpPOBaHKE UX OTPEICICHUN U CBOWCTB.
BpalleHus @opMyIUPOBAHUE TEOPEM O CEUEHUHU 1Iapa IIOCKOCTBIO U

IJIOCKOCTH, KacaTelbHOM K cepe.

XapakTepucTuka W H300paKEHUE TeJ BpAIICHHS, HX
Pa3BEPTKHU, CEUCHUSL.

Pemienre 3amady Ha NMOCTPOEHUE CEUYEHUM, BBIYUCICHUE
JUIMH, PAacCTOSHWUK, YrioB, Iwomaacd. I[Iposenenue
JIOKa3aTeIbHbBIX PACCYKICHHM ITPU PEIICHUM 3a/1a4.




[IpumMeHeHne CBOMCTB CUMMETPUM MPU PEILICHUH 33]a4 Ha
TeJa BpallleHus, KOMOUHAIIUIO Tell.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJl U BBINOJHEHUE
PHUCYHKA IO YCJIOBHIO 3a/1a4u

N3mepenust
reoMeTpum

Os3HakoMJICHHME C TMOHATHSIMH IUIOIIAJXM M 00BbeMa,
aKCHOMaMM U CBOMCTBaAMHM.

Pemenue 3amad Ha BBIYMCICHHME IUIOMIQACH IIOCKHUX
buryp ¢ TpPUMEHEHHEM COOTBETCTBYIOIHMX (OopMynT u
(dakToB W3 1aHuMeTpuu. M3ydeHue TeopeM O
BBIYUCJIEHUA OOBEMOB MPOCTPAHCTBEHHBIX TEJI, PEIICHUE
3a/1a4 Ha TIPUMEHEHHE (POPMYJT BBIYUCIICHHS 0O0BEMOB.
N3yuenne  dopmysn g BBIUMCICHHS  ILIOIIAJICH
MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPAILICHHUS.
O3HakOMJICHME C METOAOM BBIUMCJICHHUS  ILJIOLIAJIU
MTOBEPXHOCTH C(HEpPHI.

Pemienune 3ama4 Ha BBIYMCIICHUE TUIONIAJICH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

Koopaunarsl
BEKTOPbI

U

O3HakoMJIeHHE € TIOHATHEM  Bekropa. H3ydenue
JIEKapTOBOM  CHCTEMBI KOOPJIHWHAT B NPOCTPAHCTBE,
IIOCTPOCHUE IO 3aJaHHBIM KOOpJAMHATAM TOYEK W
IJJIOCKOCTEN, HAX0KIEHUE KOOPANHAT TOYEK.

Haxoxnenue YPaBHEHHM OKPYKHOCTH, cdepsl,
IJIOCKOCTH. BpIuKciieHne pacCTOSSHUN MEXy TOUKAMMU.

MN3ydyeHne CBOWCTB  BEKTOPHBIX  BEJIWYMH, IIPaBUII
pa3JIOKEHNUsT BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPAaBUJI HAXOXKJICHHSI KOOPAUHAT BEKTOpaA B IIPOCTPAHCTBE,

MpaBuUII IIEUCTBUN C BEKTOpPAMH, 3aJIJaHHBIMU
KOOpAMHATaMH.

[IppuMeHeHnEe TEOpUM NPU PELICHUM 3a/1a4 Ha JEUCTBUS C
BEKTOPAMH.

N3ydyeHne  CKAIIPHOTO  NPOU3BEICHHS  BEKTOPOB,
BEKTOPHOIO  ypaBHEHUs  OPSAMOM M ILIOCKOCTH.
IIpumeHeHne Teopuu NpU PELICHUH 3a4a4 Ha JACUCTBUS C
BEKTOpPaMH, KOOPJAUHATHBIA METOJ, IPUMEHEHUE BEKTOPOB
JUISL BBIYMCIIEHUS BEJIMYKH YIII0B U PACCTOSTHUMN
O3HakomIIeHHE c JI0Ka3aTeIbCTBAMHU TEOpEM
CTEPEOMETPUU O B3aMMHOM pACIIOJIOKEHUU MPSIMBIX U
IIJIOCKOCTEH € UCIIOJIb30BAaHUEM BEKTOPOB.




YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE ITPOI'PAMMBbI YYEBHOM JTUCITATIIAHBI
MATEMATHUKA: AJI'EBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A; TEOMETPUS»

OcBoeHre TpOrpaMMbI  yaeOHOW AuCIMIUIHHBI «MaremaTtuka: anredpa W Hadana
MaTEeMaTHYEeCKOTO0 aHAIN3a; TEOMETPUSD TPEToiaracT HAIMIMEe B TPOGECCHOHATBHOM
00pa3oBaTeNIbHON OpraHU3alH, PEATU3YIOIIeH 00pa3oBaTe/bHYIO MPOrpaMMy CPEITHETO
obmiero oopazoBanus B mpeaenax ocBoeHuss OITOIT CITO Ha 6a3e oCHOBHOTO OOITIEro
00pa3zoBaHus, y4eOHOr0 KaOWHETa, B KOTOPOM HKMEETCS BO3MOXKHOCTH OOCCIICUHTh
oOyyarouMcsi CBOOOIHBINA 0CTYI B VIHTEpHET BO BpeMsl y4eOHOIo 3aHATHSL M TIEPUOJ
BHEYUYCOHOM IESTEITHHOCTH.

[lomerenne kaOuHETa JIOJDKHO — Y/IOBJIETBOPSITH — TpeboBaHusiM  CaHWTapHO-
sruieMuoNiornaeckux npaBuil M HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAILICHO THIIOBBIM OOOPYJIOBAaHMEM, YKA3aHHBIM B HACTOSIIMX TPEeOOBAaHUSX, B TOM
YUCIIe CICHUATM3UPOBAHHOM  yueOHOM  MeOelbl0 M CpelcTBaMHM  OOyYEHWS,
JIOCTaTOYHBIMU JUTSl BBINOJTHEHUSI TPEOOBAHMIA K YPOBHIO MOATOTOBKH OOYYAIOIIMXCS

B kabunere J0/DKHO OBITH MYJIBTUMEIMMHOS OOOPYIOBaHHE, TOCPEICTBOM
KOTOPOTO YYacTHHUKH OOpa30BaTENIbHOIO IPOLIECCa MOTYT TMPOCMATPUBATh BU3YAIHHYIO
WHQOpPMAITMIO TI0 MaTeMaTHKe, CO3/1aBaTh TPE3CHTAIMH, BUACOMATEPUATIBI, WHBIC
JIOKYMEHTBL.

B coctaB y4eOHO-METOAMYECKOTO ¥ MaTepUATIbHO-TEXHHUUYECKOTO OOeCTICUCHUS
TPOrpamMMbl YUeOHOW JHCIMILIMHBI «MareMaThka: ajnredpa ¥ Hadajda MaTeMaTHYeCcKOro
aHAJT3a; TECOMETPHUSD) BXOJIAT:

- MHOTO(DYHKITMOHATGHBI KOMITTEKC TPETTOIaBaTelIst;

- HaIJBTHBIE TMOCOOMS  (KOMIUIGKTHI yueOHBIX TaOJMI, IUIAKaToB, IIOPTPETOB
BBIIAIOIIMXCS YYEHBIX-MAaTEMaTHUKOB U JIP. );

- TH(OPMAIMOHHO-KOMMYHHUKATHBHBIE CPENICTBA;

- 5KPaHHO-3BYKOBBIE ITOCOOHST;

- KOMIUIEKT TEXHUUECKOM JIOKYMEHTAIIMH, B TOM YKCJIE TIACTIopTa Ha CPeICTBA OOyUIEHMSI,
WHCTPYKIIMH 10 MX VICTIONTb30BAHUIO 1 TEXHUKE O€30TTaCHOCTH;

- OubMoTeUHbIH (GOH/I.

B OubmmoreunsIii poH BXOAAT yUeOHUKH, YaeOHO-MeTotuueckre KoMIuiekTol (YMK),
00eCreUMBAOIIMEe OCBOCHHME Y4eOHOW MUCIMIUIMHBI «MaremaTrka: airedpa U Haudajia
MaTeMaTHYECKOTO aHAIM3a; TEOMETPHsD), PEKOMEH/IOBAHHBIC WM JOIMYIICHHBIC IS
UCTIONB30BAHUS B MPOQECCHOHATBHBIX 00pa30BaTeIbHBIX OPraHU3AIsX, PEATH3YOITHX
00pa3oBaTeIbHYI0 TPOrpaMMy CPEIHEro OOIero oOpa3oBaHMsl B Tpeesax OCBOCHHS
OIIOII CTIO na 6a3e 0CHOBHOT'O OOIIET0 00pa30BAHMUSI.

bubmoreunpii GpoH MOXKET OBITh JOMOMHEH SHIMKIONCIUSMHE, CIIPABOYHHUKAMHU,
HAay4HOM, HAy4HO-ITOITYJIIPHOM U JIPYI'OU JIMTEPATyPOM 10 MATEMATHKE.

B mporiecce ocBoeHusi mporpamMMbl y4eOHOM JUCIMIUIMHBL «Maremaruka: anredopa u
HaYala MATeMaTHYeCKOr0 aHau3a; TEeOMETPUsD» CTYIACHTHI JIOJDKHBI — TTOJYYHTh
BO3MO)KHOCTh  JIOCTYNa K OJIEKTPOHHBIM YUYeOHBIM MaTepuaiaM TI0 MaTeMaTHKe,



UMEIOLIMMCSL B CBOOOTHOM JIocTyrie B ceTd VHTepHET (PNEeKTPOHHBIM KHHUTaM,
NpPaKTUKyMaM, TeCTaM, U Jp.)

PEKOMEHIAYEMAS JIMTEPATYPA

st cryneHToB
AmamoB IIILA. u np. Maremaruka: anreOpa M Hayaja MaTeMaTHUYECKOTO aHAJIM3a,

TeOMETPHSI.

AnmreOpa ¥ Hayana MaTeMaThueckoro aHamm3a (0a3oBbIi M yITyOJNEHHBINA
ypoBHHn).10—11 kmaccel. — M., 2014.

Aranacsia JL.C., byryzoB B.®., Kanomiies C.b. n np. Maremaruka: anreOpa u Hadana
MareMaruyeckoro aHaimsa. [eomerpus. I[eomerpust (0a30Bblii M yrITyOJICHHBIM
ypoBau). 10—I11 xmaccer. — M., 2014.

banmnakoB M.M. Maremaruka: ydueOHMK U CTyd. YUPEXKICHUM cpea. mpod.
obpazoBanus. — M., 2014.

barimmakoB M.M. Maremaruka. CO0pHUK 33724 MPOQUIILHON HAIPaBICHHOCTH: Y4eO.
rocooOue IS CTY/1. yIpexKaeHuH cpet. mpod. oopazoBanus. — M., 2014,

banmnakoB M.M. Marematuka. 3aqauauk: y4ae0. mocooue I CTy/l. YIPEKICHUM Cpefl.
npod. o6pazoBanus. — M., 2014.

baimmakoB M.M. Maremaruka (6a3oBbiii ypoBeHb). 10 wmacc. COopHuK 3amad:
yue0. nocooue. — M., 2008.

bannmnakoB M.W. Marematuka (6a3oBblii ypoBeHb). 11 kmacc. COopHUK 3amad:
yue0. mocobue. — M., 2012.

Komsrun FO.M., Tkauesa M.B, ®eneposa H.E. u ap. Marematuka: amrebpa u
Hayajla MaTeMaTUuecKoro aHaim3a. AnreOpa M Hadala MAaTeMaTHYecKOro aHajm3a
(6azoBbI 1 yriTyOneHHbI ypoBHH). 10 kmace / mop pen. A. b. Kwxuenko. — M., 2014.

s npenogaBaresien

Oenepanbuplii 3ak0H OT 29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccuiickoit
Oeneparmy. I Ipukaz MunuctepcrBa oOpasoBanust 1 Hayku PD ot 17.05.2012 Ne 413
«O0 yTBepKIeHUN (PeaepabHOrO TrOCYIapPCTBEHHOrO 00pa3oBaTe/IbHONO —CTaHaapTa
cpemHero (TTOJIHOro) O0IIEro 0Opa30BaAHMSD.

[Mpukaz MunucrepctBa oOpazoBanusi 1 Haykn PD ot 29.12.2014 Ne 1645 «O
BHeceHnr wm3MeHeHnid B [lpuka3 MunmcrepctBa oOpazoBaHusi W Hayku Poccuiickoit
Oeneparpun ot 17.05.2012 Ne 413 «“O0 yrBepxeHnn eiepaabHOro TOCyIapCTBEHHOTO
00pa30BaTENIHbHOIO CTaHIAPTa CPETHETO (TIOJTHOT0) OOITIEro 00pa30BAHUS ».

[Tucemo JlemaprameHTa TOCYJapCTBEHHOM TOJMMTUKKA B cepe MOArOTOBKH pabodnx
kagpoB 1 IO MunuctepctBa oOpazoBanusi U Haykd PD or 17.03.2015 Ne 06-259
«PexkoMeHAaIMK TI0 OpPraHW3alli  TOJyYeHHs CpEeHEro OOIero oO0pa3oBaHUsl B
mpezieiax  OCBOSHMSI  00pa3oBATENBHBIX TPOTPAMM  CPEIHEr0  MPO(ecCHOHATHLHOTO
oOpazoBaHMsi Ha ©0a3e OCHOBHOTO OOIIEro OOpa3oBaHUSI C y4eTOM TPeOOBaHMIA
beneparbHbIX  TOCYIAPCTBEHHBIX ~ OOpA3oBATEIbHBIX CTAHIAPTOB M IMOTy4aeMOM
npoheCcCru WK CTIEIHATBHOCTH CPETHETO MPO(ECCHOHATLHOTO 00Pa30BaHUSD.

barmmvakoB M.W. Marematuka: KH. 151 TiperoaBaresist: MeToz, iocodre. — M., 2013

HHTEPHET-Pecypehl
www. fcior. edu. ru (MadopmarmonHbIe, TPeHUPOBOYHBIE M KOHTPOJIBHBIE MaTepUAIbI).



www.school-collection.edu.ru (Equnast xomtekip  1pOBBIX  00pa30BaTENBHBIX
peCypcoB).



http://www.school-collection.edu.ru/







