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PABOYAS ITPOT'PAMMA
IO MATEMATHKE 10-11 KJIACC ®I'OC COO (6a30BbIit )

INOACHUTEJIBHASA 3AIINCKA

PabGouass nporpamMma cocraBieHa Ha ocHoBe DenepaiabHOr0 TOCYAAPCTBEHHOIO
0o0pa3oBaTeNbHOTO  CTaHAApTa CpeaHero odmero oOpa3oBaHus (YTB. TPHUKA30M
MunuctepcTBa obOpazoBanus u Hayku P® or 17 mas 2012 r. N 413),), ocHOBHOI
o0OpasoBaTenbpHON TporpaMMbl cpemHero obOmiero oobpazoanust (10-11 kmaccer). YMK:
AnreOpa m Havanma mateMarnyeckoro anamusa. 10-11 kmaccel.: y4del.mist oOmieoOpa3oBar.
opraHuzanuii : 6a3oBbii U yruyOsneHHsld ypoBeHb / C.M.Hukonwsckuii, M.K.Iloramnos,
H.H.PemernukoB u ap. — M.: Ilpoceewmenue, 2019; YMK:

['eomerpusi. 10-11 xmaccwl.: y4deO.nast oOimieoOpa3zoBar. opraHu3anuii: 0a30BbIE U
yrayonennsiit yposens / JI.C.
AranacsH, B.®. byryso0s, C.b. Konomues u 1p. — M.: IIpocsemenue, 2020.
[Iporpamma paccuntana Ha 6a30BbIil ypoBeHb 00yuenus (10-11 knacc) 346 yacos
v 10 xmacc — AnreOpa u Havaia MateMaTHdeckoro ananmsa (105 gacoB) + I'eomerpus

(68 yacoB) = 173 4aca.

v 11 kmacc — Anrebpa W Hayajga MaTeMaTHueckoro amaiamsa (105 wacoB) +

['eometpust (68 yacoB) = 173 yaca.

[emsimu peanusanuu ydeOHOTO mpeameTa «Marematnka» Ha 0a30BOM
YPOBHE CpeAHEro 00IIero 00pa3oBaHUsl SBIISIOTCS:
v' O0ecnieyeHne  BO3MOKHOCTH — HCIIOJB30BAHMS ~ MaTeMAaTHYECKUX  3HAHUM B

IMOBCETHEBHOM KU3HU

v BO3MOXKHOCTH YCITEITHOTO TPOJOJDKEHHsST 00pa3oBaHUS MO CHCHUHATBHOCTAM, HE

CBSI3aHHBIM C MPUKIIAHBIM HUCTIOJIB30BAHIEM MaTeMaTHKU

v’ ISl U3yYEeHUs MIKOJIBHBIX €CTECTBEHHOHAYYHBIX JUCIUIUIMH Ha 6A30BOM ypPOBHE, IS

MOJTy4eHHUs1 00pa30BaHUs B 00JIACTAX, HE TPEOYIOMMX YIIIyOJIEHHOW MaTeMaTHYECKOM

MOJTOTOBKH; BOCIIUTAHUE CPEACTBAMU MATEMAaTHUKU KYJIbTYPhl JIMYHOCTH: OTHOIICHUS

K MaTeMaTHKe KaK YaCTH 00IIeYeTOBEYECKON KYIbTYpPhI

v’ 3HAKOMCTBO C MCTOPUEH Pa3sBUTHS MaTEMATHKH.

OOyuaromuecs OCyLIECTBIISIONINE 00yueHHe Ha 0a30BOM YPOBHE JOJIKHBI OCBOHTD

oOmue MaTreMaTHYecKHe YyMEHHS, HEOOXOJWMBIC I JKU3HH B COBPEMECHHOM

oOIIecTBe, BMECTE C TEM OHHU IOJIY4al0T BO3MOXKHOCTh U3YUUTh MPEAMET IIy0xKe, C

TeM 4YTOoObl B JaJbHEHWIIEM TpPH HEOOXOAMMOCTH HW3y4aTh MATEMaTUKy ISt

po¢eCCUOHAIBHOTO MPUMEHEHUS.

OcHoBHbBIE 00pa3oBaTe/ibHbIE€ TEXHOJIOTHH.
B npouecce wu3ydeHus mpeaMera HUCHOJB3YIOTCS HE TOJIBKO TpPaJAUI[MOHHBIC

TEXHOJOTHH, METOJbI U (OPMbI 0OYUEHHSI, HO U NHHOBALIMOHHBIE TEXHOJIOTUH, AKTUBHBIE U
MHTEPaKTUBHbBIE METO/IbI M (POPMBI IPOBEICHUS 3aHATUM:



IPOEKTHOE, OOBSICHUTENBHO — WIIIOCTPATUBHOE OOyuYeHHUe, DIEMEHThl TEeXHOJOTHU
IPOrpaMMHUPYEMOTO O0YUIECHHS.

IL1anupyembie pe3yJbTaThl 0CBOCHUSA Y4eOHOI0 Ipeamera
®denepalibHbI TOCYapCTBEHHBIN 00pa30BaTEeNbHBIN CTaHIAPT CpPEAHEro OOIIero

obpaszoBanms (mamee DPI'OC COO) yCTaHaBJIMBAaeT TPEOOBaHUS K JIMYHOCTHBIM,
METanpeMETHBIM M TIPEIMETHBIM pe3ylbTaTaM OCBOCHUS OOYYarOIIMMHCS OCHOBHOM
oOpasoBarenpHON MporpaMMbl  cpenHero obmero obpasoBanus (mamee OOIT COO) mpu
U3YYCHUU yUeOHBIX MPEAMETOB, BKIIOYasl y4eOHBINA mpeaMeT «MaTeMaTHKa

JINYHOCTHBIMH pe3yJabTaTaMi 0CBOCHUA IIPOrpaMMbl 110 MATEMATHKE ABJIHIOTCH:

OpHMEHTAIMS 00yYaIOITUXCS HAa JOCTHKEHNE TUYHOTO CYACThS, PeaTnu3aIiio MO3UTUBHBIX
JKU3HEHHBIX TEPCIEKTUB, WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTBH K
JUYHOCTHOMY CaMOOIPEIEICHUIO, CIIOCOOHOCTh CTaBUTh LIEIW U CTPOUTh KU3HEHHBIC
IJIaHbI; TOTOBHOCTh U CIIOCOOHOCTH 00€CNeUnuTh c€0€ U CBOUM OJIU3KUM JOCTOMHYIO KU3HBb
B IPOILIECCE
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JESATEIHHOCTH; TOTOBHOCTH U CIIOCOOHOCTH
00y4Jaronmxcsi K OTCTauBaHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTh U
CIIOCOOHOCTh BbIpAa0AThIBaTh COOCTBEHHYIO TMO3UIMIO IO OTHOIIEHUIO K OOIIECTBEHHO-
MOJUTUYECKUM COOBITHSIM TPOIILJIOTO M HACTOAIIETO Ha OCHOBE OCO3HAHUS M OCMBICIICHUS
HUCTOPHUH, TyXOBHBIX IIEHHOCTEW M JTOCTHXKEHUH HAIlle CTpaHbl; TOTOBHOCTh U CIIOCOOHOCTH
oOyyaromuxcsi K  CaMOpPa3BUTUIO W CaMOBOCIHMTAaHUIO B COOTBETCTBUM  C
00111eYeIOBEUECKIUMH TIEHHOCTSIMU U HJealaMu TPaXXKIaHCKOTO 00IlecTBa, MOTPEOHOCTh B
buszgecKkom CaMOCOBEPLIEHCTBOBAHUU, 3aHATHUAX CIIOPTUBHO-03/10POBUTEIBHON
JEATEIIbHOCTBIO; TPUHATUE W peau3alusl LEHHOCTEeW 310poBOro M 0Oe3omacHoro obpasa
KWU3HU, OEpeKHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY M MCUXOJOTHUUECKOMY 3JI0POBbIO; HEMPUSATHE BPEAHBIX MPUBBIYEK: KYpEHUS,
YIOTPEOJICHHSI aJIKOTO0JIs, HAPKOTHUKOB.

JInuHOCTHBIE pe3ynbTaThl B cepe OTHOIIeHH oOyuatomuxcs kK Poccun kak k Pogune
(OteuectBy):
poccuiickast HACHTUYHOCTh, CTIOCOOHOCTh K OCO3HAHHMIO POCCHMCKON MIACHTUYHOCTH B
MOJIMKYJIBTYPHOM COIIMyME, YYBCTBO MPUYACTHOCTU K HMCTOPUKO-KYJIBTYPHOU OOIIHOCTH
pOCCUICKOTO Hapojaa U cynbde Poccuu, maTpuoTH3M, TOTOBHOCTh K CiIy»KeHHi0 OTeuecTBy,
€ro 3allliTe; YBAXKEHUE K CBOEMY HApPOJYy, YYBCTBO OTBETCTBEHHOCTH mnepen PoauHON,
rOpPAOCTH 3a CBOM Kpail, CBOKO PoauHy, NpoIuIOe W HACTOSIIEE MHOTOHAUMOHAIBHOTO
Hapojga Poccum, yBaxkeHHWE K TOCYIJapCTBEHHBIM CUMBOJaM (TepO, d¢uar, THUMH);
dbopMUpOBaHUE YBAKEHHUSI K PYCCKOMY SI3BIKY KaK TOCYJIapCTBEHHOMY sI3bIKY Poccuiickoi
deneparuu, SBISIOMIEMYCS OCHOBOM POCCHUUCKON HIEGHTHUYHOCTH M TJIABHBIM (PakTopom
HAIIMOHAJIBHOTO CaMOOMPEICIICHNUS; BOCIIMTAHUE YBAXKECHUA K KYJIbTYPE, I3bIKAM, TPAAULIASIM
¥ 00bIYasiM HapOOB, MpokuBaronux B Poccuiickoit deneparuu.

JIMIHOCTHBIE PEe3yJIbTaThl B chepe OTHOMICHHI 00yJaronuXxcs K 3aKOHY, TOCYAapCTBY
U K TPOKIAHCKOMY OOIIECTBY:



I'PaKJAHCTBEHHOCTD, TPAXJAHCKas IO3MIMS AKTUBHOIO M OTBETCTBEHHOIO 4YJICHA
POCCHUICKOrO OOIIECTBA, OCO3HAIOLIETO CBOM KOHCTUTYLIMOHHBIE IIpaBa U OO0S3aHHOCTH,
YBAXAIOLIEro 3aKOH M IPaBONOPSNOK, OCO3HAHHO IPUHHUMAIOLIETO TPaJULMOHHBIC
HAI[MOHAJbHBIE U OOIEYeIOBEYECKHE TYMAaHUCTHUYECKHE M JEMOKpPAaTHYECKHE IICHHOCTH,
TOTOBOIO K YYacTHIO B OOIIECTBEHHOW >XM3HU; NPHU3HAHUE HEOTUYKJAEMOCTH OCHOBHBIX
npaB M CBOOOJ YEJIOBEKa, KOTOpPbIE MPUHAMICKAT KAXKIOMY OT POXKACHHS, TOTOBHOCTH K
OCYIIIECTBJICHUIO COOCTBEHHBIX IIpaB U cBOOOJ O€3 HapyLIEHUs MpaB U CBOOOA APYTUX JIHII,
TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE MpaBa U CBOOOJIbI YEIOBEKA U T'PaXklaHWHA COIJIACHO
oOLIeNpU3HAHHBIM MPUHIUIIAM U HOPMaM MEXIyHApOJAHOTO NPaBa U B COOTBETCTBUH C
Kouctutynuen Poccuiickon ®Oenepauuu, mpaBoBas MW NOJATHYECKAs I'PAMOTHOCTH;
MHPOBO33PEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YyPOBHIO pa3BUTHSA HAyKd U
OOIIIECTBEHHON MPaKTUKH, OCHOBAaHHOE HA JMANIOre KYJIbTYp, a TaKKe PasIudHbIX (HopM
OOLIECTBEHHOTO CO3HAHHSA, OCO3HAHUE CBOErO0 MecCTa B IOJUKYJIBTYPHOM MHpE;
WHTEpUOPHU3ALIMS LIEHHOCTEH IEMOKPATUHU U COLIMAIIbHOM COJIMIAPHOCTH, TOTOBHOCTB K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILLIEHUN B IPYIIIE UM COLMAIbHON OpraHU3allly;

TOTOBHOCTh OOYYarOMIMXCS K KOHCTPYKTMBHOMY YYacTHIO B NPHUHSITUU PELICHUH,
3aTparvuBalOIMX UX MpaBa U MHTEPECHI, B TOM YHUCIE B Pa3IMYHBIX (popMax OOIIECTBEHHOU
CaMOOpraHu3alliy,  CaMOYIPABJICHUs,  OOLIECTBEHHO  3HAYMMOM  JESATEIIBHOCTH;
IPUBEPKEHHOCTh HUJESIM HHTEPHALMOHAIU3Ma, JpYKObl, PpaBEHCTBA, B3aMMOIOMOIIU
HapOJI0B; BOCIIMTAHUE YBAKUTEJIBHOIO OTHOLIEHHS K HAIMOHAIBHOMY JIOCTOMHCTBY JIIOJEH,
UX YYBCTBAM, DPEJIUTMO3HBIM YOEKIEHHUSIM; TOTOBHOCTb OOYYAIOIIMUXCS MPOTHUBOCTOSTH
UCOJIOTUHA IKCTPEMU3MA, HAMOHAIN3MA, KCEHOPOOUHU; KOPPYNUUHU; NUCKPUMHUHAIUU T10
COLMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAIIBHBIM IIPU3HAKAM M APYTUM HEraTUBHBIM
COLIMAJIBHBIM SIBJICHUSM.

JInuHOCTHBIE pPE3yNbTaThl B c(epe OTHOIICHUN OOYyYaIOIMUXCA C OKPYKAIOIIMMHU
JIFOABMU:

HPABCTBCHHOE CO3HAHHE U TIOBEJICHWE HAa OCHOBE YCBOCHHS OOIIEUYEIOBEUYECKUX
IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS M TMOBEJCHUS B MOJUKYJIbTYPHOM MHUPE, TOTOBHOCTU U
CITIOCOOHOCTH BECTH JUAJOT C APYTUMHU JIFOJbMH, JOCTUTaTb B HEM B3aUMOIIOHUMAaHUS,
HAXOJUTh OOIIME 1ETN U COTPYAHUYATDH ISl UX TOCTHOKCHHS; TPUHITHE TYMAaHUCTUYECKUX
IIEHHOCTEH, 0CO3HAHHOE, YBAKUTEIHLHOE U I0OPOKEIaTeTLHOE
OTHOIIIEHWE K JPYyroMy 4YeJIOBEeKy, €ro MHEHHI0, MHPOBO33PCHUIO; CIIOCOOHOCTh K
COTIEPEKMBAHUIO M (OPMHUPOBAHME TO3UTUBHOTO OTHOIICHUS K JIIOJISIM, B TOM YHCIIE K
JUIlaM C OrPaHWYEHHBIMH BO3MOXXHOCTSIMU 3JI0POBbSI M HMHBalMIaM; OepexHOe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHUE K (U3UYECKOMY U ICHUXOJOTUUECKOMY
3MI0POBBIO  JIPYTUX JIIOJCH, YMEHHWE OKa3blBaTh TIEPBYI0 TOMOIIbL;, (OPMUPOBAHUE
BBHIDOKCHHOW B TIOBEJICHUM HPABCTBEHHON TIO3UIMU, B TOM YHCJIE CIOCOOHOCTH K
CO3HATEIHLHOMY BBHIOOPY 100pa, HPABCTBEHHOTO CO3HAHUS U MOBEJICHUSI HA OCHOBE YCBOCHHSI
00111eUeIOBEUECKUX IIEHHOCTEe M HPABCTBEHHBIX YYBCTB (YECTH, J0JTa, CIPaBEIIUBOCTH,
MUJIOCEpIUSl U IPYKENM00K); pa3BUTHE KOMIIETEHIIMM COTPYIHUYECTBA CO CBEPCTHUKAMHU,



ACTbMHU MJIaJIICro BO3pacTa, B3POCIbIMH B O6p330B3.T€JIBHOI>i, 06HICCTB€HHO HOHCBHOﬁ,
y‘{C6HO-HCCH@HOB&TCHBCKOﬁ, HpO@KTHOﬁ " JpYyTux BHAaX JCATCIIbHOCTH.

JImuHOCTHBIE pe3yNbTaThl B chepe OTHOIICHUN 00yUYaloImXcs K OKpYKaroleMy MUpY,
YKUBOU MPUPOJE, XyNOKECTBEHHON KYJIbTYpE:

MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYyKH,
3HQUMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUUYECKOMY TBOPUYECTBY, BIAJCHUE
JIOCTOBEpHON HMHGOpMaIMe O TEPeloBbIX JOCTHXKCHHUSIX W OTKPBITUSIX MHUPOBOM U
OTEUECTBEHHOW HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTpONCTBE MHpa U
00111eCcTBa; TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHUCJE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEH JKU3HU; CO3HATEIBHOE OTHOIIECHHE K HEMPEPHIBHOMY OOpPAa30BaHUIO KaK
YCIIOBHUIO YCIIEITHON TPO(eCcCHOHaTbHON M OOIIECTBEHHOM AESITEIIbHOCTH; IKOJIOTHICCKas
KYJbTypa, OEpEeKHOE OTHOILICHUS K POJHOM 3emile, MPUPOIHBIM OoratrcTtBaMm Poccuu u mupa;
MOHMMAHHUE BIUSHUS COLMAJIBbHO-’KOHOMHUUYECKUX IPOILIECCOB HA COCTOSHHE NMPUPOJHON U
COLIMAJIbHOM CpeJbl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOAHBIX PECYPCOB; YMEHHS U
HaBBbIKM PA3yMHOIO IPUPOJIONOJIB30BAHUS, HETEPIIUMOE OTHOLIEHHUE K JEHCTBUSIM,
MPUHOCSIIUM BpEJ] SKOJIOTMH; MPUOOPETEHNE OTbITa YKOJIOTO-HAMPABICHHOW AEATEILHOCTH;
ACTETUYECKOE OTHOIICHUS K MHPY, TOTOBHOCTh K JCTETUYECKOMY OOYCTPOMCTBY
cOOCTBEHHOTO ObITA.

JIM4HOCTHBIE pe3yNbTaThl B c(hepe OTHOLICHUIN 00Yy4arOIIUXCsl K CEMbE U POAUTEISM,
B TOM YHCJIE IIOATOTOBKA K CEMEVNHOW JKU3HHU:
OTBETCTBEHHOE OTHOIICHUE K CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOIO IIPUHATHS
LIEHHOCTEN
CEMEHWHON IKW3HM; TOJIOKUTENbHBIA 00pa3 ceMbH, pPOIUTENbCTBA (OTLOBCTBA U
MaTE€pPUHCTBA), HHTEPUOPHU3ALUS

TPAAUIHOHHBIX CEMEUHBIX LIEHHOCTEM.

JInuHOCTHBIE pe3ynbTaThl B cepe OTHOIICHHS oOyyaroumxcs K Tpyay, B cdepe

COIMATbHOOKOHOMHYECKUX OTHOIICHHUM:
yBaXX€HUE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3allUTe CBOEH
COOCTBEHHOCTH, OCO3HAHHBIM BBIOOP OyAyiled mnpodeccuu Kak MyTh U CIOCOO
peayin3anuy cOOCTBEHHBIX )KMU3HEHHBIX

IUTAHOB; TOTOBHOCTh OOYyYarolUXCsl K TPYJOBOM Mpo(decCHOHATbHON NeATeNbHOCTH KakK K
BO3MOXKHOCTH

y4acTUsi B PEHICHUH JIMYHBIX, OOILECTBEHHBIX, T'OCYJAapPCTBEHHBIX, OOIEHAI[MOHAIBHBIX
npobsieM; MOTPEOHOCTh TPYAUTHCS, YBOKEHUE K TPYAY W JIIOASAM TpyAa, TPYAOBBIM
JOCTHKCHHSIM,

T0OPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHHWE K Pa3HBIM BHIAM TPYIOBOM
JeSITEIbBHOCTH; TOTOBHOCTh K CaMOOOCTYKUBAaHUIO, BKIIOYasi O0y4eHHE U BBITIOJHEHUE
JIOMAIITHUX 00SA3aHHOCTEMN.



JIngHOCTHBIE pe3ybTaThl B cepe PU3HMIECKOTO, TICHXOIOTUIECKOTO, COIMANTBHOTO H
aKaJIEMHYECKOT0 0JIaronoxydus: 00y4arouXCs:

¢usnueckoe,  SMOIUOHAIBHO-TICUXOJIOTHYECKOE,  COIMAJIbHOE  OJIaromoirydue
00ydJaronuxcst B )KU3HU 00pa30BaTEIbHON OpraHU3alny, OUTYIIEHHE AeThbMH 0€30IacCHOCTH
U TICUXOJIOTUYECKOT0 KoM(opTa, NHHOPMALIMOHHON OE€30MaCHOCTH.

MeranpeaMeTHble pe3yJbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl
NpeacTaBJIeHbI TPeMs rPyNIaMH YHUBEPCAJbHbIX YueOHbIX aeiicTuil (Y'Y ).

PeFVJ'IHTI/IBHI)Ie YHUBCPCAJIbHBIC V‘—IC6HBI€ I[CﬁCTBH?I

BbINTyCKHUK HAYYUTCS:
CaMOCTOATENLHO OIpPEAeNATh e, 3a/aBaTh MapaMeTpbl U KPUTEPHUH, 1O KOTOPHIM
MOYHO

ONpPENCNINTh, YTO I1€JIb JIOCTUTHYTA; OLIEHUBATh BO3MOXHBIEC MOCJECACTBUS JTOCTUKCHUS
IOCTaBJICHHOM 1I€JIU B ACSITEILHOCTH,

COOCTBEHHOM KU3HU U JKU3HU OKPY>KAIOIIUX JIIOJIC, OCHOBBIBASICh HA COOOPAXKEHUSAX ITUKHU
U MOpaJIM; CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4yd B 0Opa3oBaTEIbHOMN
JEATEIIbBHOCTH U )KU3HEHHBIX

CUTYyallUsIX; OLIEHUBATh PECYPChI, B TOM YHCIIE€ BPEMS U JIPYTU€ HEMATEPHUAIBHBIE PECYPCHI,
HEO0OXOUMBbIE IS

JOCTUKEHHUSI TOCTABJICHHON II€7M; BBIOMpPATh MYTh JOCTWXKEHHUS 1€, IUJIaHUPOBAaTh
pelIieHre MOCTaBICHHBIX 3a/1a4, ONTUMHU3UPYS

MaTepuajibHble W HEMAaTepUaNIbHBIC 3aTpaThl, OPTraHU30BBIBATH A(P(EKTUBHBIM MOUCK
pecypcoB, HEOOXOIUMBIX JIJIsl JOCTUXKEHHUS MOCTABIECHHOM

LEJIM; COIMOCTAaBIISITh MOJYYEHHBIH PE3yJbTaT NESITENIBbHOCTH C IOCTaBICHHOU
3apaHee 1eJblO.

Ilo3HaBaTeabHbBIC YHUBCPCAJIbHBIC V‘IC6HBI€ I[GIZCTBPISI

BpinyCKHUK Hay4duTCS:

UCKaTh W HAXOJUTh OOOOIIEHHBIC CIOCOOBI pelieHus 3a7ad, B TOM 4YHCIIE,
OCYILIECTBIIATh Pa3BEPHYThIH WH(DOPMAIIMOHHBIA MOUCK U CTABUTh Ha €r0 OCHOBE HOBBIC
(yueOHbIE M TIO3HABATENbHBIC) 3aJayd; KPUTUUYECKH OLICHMBATh W HMHTEPIPETUPOBATH
HH(pOpMAIIMIO ¢ pa3HBIX MO3UIMH, paclo3HaBaTh U
(buKCUpPOBaTH MPOTUBOPEYUS B MH(DOPMAITMOHHBIX UCTOUYHUKAX;

HCMOJIB30BaTh PA3JIMYHbIE MOJIECIIBHO-CXEMATUUECKHE CPEACTBA JAJIsl TPEACTABICHUS

CYIIECTBEHHBIX

CBS3€ U OTHOIICHWM, a TakKe TMPOTUBOPEUUH, BBISABICHHBIX B HMH(POPMAIMOHHBIX

HMCTOYHHMKAX;, HAaXOAUTh W TMPUBOAUTH KPUTHUYECKHUE AaAPTyMEHThl B OTHOUICHUH
JNEUCTBUM U CYKIEHUU APYroro;



CIOKOMHO U Pa3yMHO OTHOCHUTBLCS K KPUTHYCCKHUM 3aMCUYAHUAM B OTHOIICHUH COOCTBEHHOTO
CYyXKIACHUA, pacCMaTpuBaThb HMX KaK PECypcC COOCTBEHHOTO Pa3BUTHA; BBIXOAHUTH 34
PaMKH y‘l€6HOI‘O npeaMeTa U OCYIeCTBIATh HeHeHaHpaBHCHHBIﬁ ITIOHUCK

BO3MOXKHOCTEH ISl IIMPOKOTO MEpEeHOca CPEelICTB U CHOCOOOB JACWUCTBUSA;, BBICTPAUBATh
WHIMBHUIYAJIbHYIO 00pa30BaTeNbHYI0 TPACKTOPHUIO, YUUTHIBASI OTPAHUYCHUS CO
CTOPOHBI IPYTHX YYAaCTHHKOB U PECYPCHBIE OTPAHUYECHUS; MEHATh U
YAECPKUBAaTh  pasHble  MO3MUMA B IIO3HABATEIbHOMU
JEATEIIBHOCTH.

KOMMVHI/IKaTI/IBHBIG YHUBCPCAJIBHBIC V‘-IC6HBI€ HeﬁCTBHH

BbINTyCKHUK HAYyYUTCS:

OCYILECTBJISATh JIEJIOBYIO KOMMYHUKAIMIO KaK CO CBEPCTHUKAMU, TAK U CO B3POCIBIMU
(kak BHYTpH oOpa3oBaTEeNbHOM OpraHM3allMM, TaK U 3a €€ NpelenaMu), MoaA0upaTh
NapTHEPOB I JAEJIOBOM KOMMYHHMKAIMM HMCXOAS M3 COOOpa)KEHUU pe3yJbTaTUBHOCTU
B3aMMOJICUCTBHS, @ HE JMYHBIX CUMIIATHI; MPU OCYIIECTBICHUU TPYNIOBOM pabOThl OBITH
KaK pPyKOBOJUTENEM, TaK U YJIECHOM KOMaH/bl B

pa3HbIX poJsX (FEHEpaTop HAeH, KPUTHUK, UCIOJHUTENb, BBICTYMAIOIIUNA, SKCHEPT U T.1.);
KOOPJIMHUPOBATh M BBIMNOJHATh pabOTy B YCIOBHUSX PEATbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBaHHOTO

B3aI/IMOI[eI\/’ICTBI/I$I; pPasBEpHYTO, JIOTUYHO W TOYHO MH3JIaraTb CBOIO TOYKY 3pCHUA C
HCIIOJIB30BaHHUEM aACKBATHBIX

( YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB; PACIIO3HABATH KOH(MIMKTOTCHHbIE CUTYAIIUN U
npeaoTBpanaTh KOHQIUKTHI 10 UX aKTUBHOH (a3bl,

BBICTpPaWBaTh JCJIOBYI0O M OO0pa30oBaTeIbHYI0 KOMMYHUKAIMIO, u30eras JMYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

IIpeameTHBIMHM pe3yJIbTATAMM OCBOCHHS POrPaMMbI 110 MaTeMaTHKe
ABJIAIOTCH:

Ha ypoBae cpennero obmiero oopazoanusi B coorBerctBun ¢ ®I'OC COO, momumo
TPAaJULIMOHHBIX JABYX IPYIIl PE3YJIbTATOB «BBINMYCKHUK HAYUYUTCSD U «BBIMTYCKHUK ITOTYy4YUT
BO3MOXXHOCTh HAyUHUThCS». Pe3ynbTarsl 02a30BOr0 ypOBHS OPUEHTHUPOBAHBI HAa MOJIyYEHUE
KOMIETEHTHOCTEH ISl MOcheayroned mpopecCuoHalbHOW ACATEIbHOCTH KaK B paMKax
JIAHHOW TIpeAMETHON 00JIacTH, TaK U B CMEXKHBIX C HEM 001acTsax. JTa rpyIma pe3ybTaToB
MIPEIIOJIaraer:

- OBJIQJICHUE KIIOYEBBIMU TMOHSATUSIMA W 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JTaHHAS MPeIMETHas 0071acTh, paCIO3HABAHUE COOTBETCTBYIOIIMX UM MPU3HAKOB U
B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3IMYHBIC TIOIXO/IbI K U3YUCHUIO SIBJICHUM,
XapaKTEPHBIX IS U3y4aeMOU MpeMETHON 001acTH;



- YMEHUE PeIlaTh Kak HEKOTOPhIE TPAKTUYCCKUE, TaK U OCHOBHBIC TEOPETHUCCKHE
3a/1a4i, XapaKTePHBIC JIJIs1 UCITOJIB30BAaHUS METO0B U MHCTPYMEHTApUS TAHHOHN MpeIMETHON
00JacTy;

- HAJIMYUE TPEICTaBICHUM O JaHHON MpeIMeTHOM o0JacTh Kak IeJIOCTHOU

Teopur (COBOKYITHOCTH TEOpHii), 00 OCHOBHBIX CBS3AX C WHBIMH CMEXKHBIMH OO0JACTSIMHU
3HAHUM.



MaremaTuka: anre6pa M HadaJla MaTEMAaTUYCCKOro aHajin3a, recOMeTpus

ba3oBblil ypoBeHb
«IIpo0s1eMHO-(PYHKIMOHAIbHBbIE PE3YyJIbTATHD)

Yray0aeHHblil YPOBEHD
«CHCTEeMHO-TeoOpeTHYeCKHUEe Pe3yJIbTAThD)

Paznen |. Boinycknuk Hayyuresi | |11, BoImyCKHUK mOJy4YuT 1. BbIimycKHUK IV. BbINyCKHUK NOony4YuT
BO3MOKHOCTh HAYYUThCS HAYYHUTCS BO3MOXHOCTb Hay4YUTbCA
Hean JIns ucnonib30BaHus B Jlna paseumus motuinenus, | Jns ycneurHoro Lna obecnevyeHus
OCBOEHHsI | IOBCETHEBHOM XU3HU U UCNONb308AHUA 8 IIPOIOJIKEHUS 803MOXHOCMU
npeaMera | 0OCCIICUCHHS BO3MOKHOCTH | HOBCEOHEBHOU HCUZHU oOpa3oBaHUs ycrewHo20 npodosHeHuUs
YCIICHOTO IPONOJIKEHUA u obecneyenus 1O CHEHUATbHOCTAM, obpaszosaHus no
o0Opa3oBaHus 10
P B03MOJICHOCIIU YCREUHO20 | CBA3AHHBIM C IPUKIIAHBIM | creyuanbHOCMAM,
CIICHNAJIBHOCTAM, HE npoooadCeHUS HCIIOJIb30BAHUEM CBA30QHHbIM C
BSI3aHHBIM C MPUKIIATHBIM
CBsA3a C IIpUKJIa] 06pa3oeanus no MaTEMaTUKHU ocywecmesneHuem
HCIIOJIb30BaHUEM o
o cneyuanbHOCmsM, He() Hay4Hol U
MaTEMaTUKH CBA3AHHBIM C NPUKTAOHbIM o
P uccnedosamesbCKoli
UCNONb308AHUEM
deamesnbHOCMU 8
Mamemamuxu
obsacmu mamemamuku u
CMEXHbIX HaYK
TpeboBanus k pe3yjabTaTam
2
dnemenm | — OnepupoBaTb Ha —  Onepuposambo — CBo0OonHO — [JocmuxceHue
1 . 3
bl meopuu 6a30BOM ypoBHe HOHAMUAMU. KOHEYHOe ONIEPUPOBATH pe3ysemamos pasdesna
MHOIMCEC NOHATUAMM: MHOHCECMBO, INEMEHN HNOHATUSAMU: KOHEYHOE Il

1 v v
3pecb v ganee: Pacno3HaBaTb KOHKPETHbIE NPUMEPDI O6LLI,VIX NMOHATUM NO XaPaAKTEPHbIM NMPU3HAKAM, BbINMOJIHATb 4ENCTBUA B COOTBETCTBUU C onpeaneneHmem 1
I'IpOCTGlZLUVIMVI CBOMCTBaMM I'IOH‘FITMI‘;L KOHKPETU3NPOBATb NpumMmepamm o6m,me NOHATUA.
2 9 v
3pecb 1 ganee; 3HaTb onpegeneHne noHATUA, yMmeTb NOACHATb €ro CMbIC/, YMETb UCMOJ/Ib30BATb NOHATUE U €ro CBOUCTBA NpU nposeaeHUn pacCyXaeHnu, peweHnmn

3ajau.

} 3pecb 1 ganee: 3HaTb onpegeneHne NoHATUA, 3HAaTb U YMETb 0b60CHOBbLIBATbL CBOMCTBA (I'IpVI3HaKM, €CJ/I1 OHU ECTb) NOHATUA, XapPaKTeEPN30BaTb CBA3U C APYIrMMU
NOHATUAMMU, NPeaAcTaBIAA O4HO NMNOHATUNE KaK 4acCTb LE/NNOCTHOIO KOMMJIEKCA, UCNOJ/1Ib30BaTb MNOHATHUE U €TI0 CBOWCTBa npu nposegeHnn paCCY)'K,CI,EHI/Il‘/JI, AOKa3aTenbCTs,
peweHnn 3agad.




éu
mamemam
uuecKou
J102UKU

KOHeYHoe
MHOX€eCTBO, IN1eMEHT
MHOeCTBa,
NOAMHOXECTBO,
nepeceyeHune n
obveanHeHne
MHOXEeCTB, YNC/IOBbIE
MHOeCTBa Ha
KOOPAMHATHOM
NPAMOWN, OTPE30K,
WMHTepBan;
onepupoBaTb Ha
6a30BOM ypOBHe
NOHATUAMM:
yTBEPKAEHME,
oTpuuaHue
YTBEPKAEHMA,
MCTUHHbIE U NNOXKHbIE
YTBEPKAEHMA,
NPUYMHA, CheacTsume,
YaCTHbIN C/ly4an
obuero
YTBEPKAEHMA,
KOHTpRpUMeEp;
Haxo4uTb
nepeceyeHune n
obbegnHeHne AByX
MHOXeCTB,
npeacTaBAEHHbIX

MHOXMCECmada,
NOOMHOHCECMBO,
nepeceuenue u
00beOUHeHUe MHOMCECMS,
YUCTI0BbLE MHOMCECMBA HA
KOOPOUHAMHOU NPAMOI,
ompe30K, UHmepeal,
HOJIYUHMEPBAT,
NPOMENCYMOK C
8bIKOJIOMOU MOYKOU,
epacghuueckoe
npeocmasieHue
MHOMCECME Ha
KOOPOUHAMHOU
NJIOCKOCIU;
onepupogamu
NOHAMUAMU.
ymeepoicoeHue,
ompuyarue
YmeepcoeHus, UCIUHHbIE
U JIOJCHBLE YMBEPHCOCHUS,
NpUYUHA, cleocmsue,
yacmmwlil cyyai obuje2o
YymeepHcoeHus,
KOHmpnpumep,
nposepsms
NPUHAOTICIHCHOCTb
NEeMEHMA MHONCECTNEY,
HAxXo0umu nepeceyenue u
00veOUHeHUe MHOMICECS,
8 MmoM yucie

MHOKECTBO, AJIEMEHT
MHOKECTBA,
ITOJIMHOYECTBO,
repeceyeHue,
00beqUHEHNE U
Pa3HOCTh MHOXKECTB,
YHCJIOBbIE MHOXKECTBA
Ha KOOPJIMHATHOM
IIPSIMOM, OTPE30K,
WHTEpBAJ,
MOJIYUHTEPBAJ,
MIPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpaguueckoe
MIPECTABICHUE
MHOECTB Ha
KOOPAWUHATHOMN
IJIOCKOCTH;

3a71aBaTh MHO>KECTBA
MEPEUYUCIICHUEM U
XapaKTEPUCTUUYECCKUM
CBOMCTBOM,;
OIepUpOBaTh
TTOHSTUSIMHU:
YTBEPKJIECHHUE,
OTpHUIIAHHUE
YTBEPKICHUS,
WCTUHHBIC U JIOXKHBIC
YTBEPKICHUS,
MIPUYMHA, CJIEICTBUE,
YaCTHBIN Clly4yau

— onepuposame
MnoHAMUEM
onpedeneHus,
OCHOBHbIMU 8UOAMU
onpeoeneHul,
OCHOBHbIMU 8UOAMU
meopem;

— MOHUMaMeb Cymeo
KOCBEHHO020
doKazamenscmea;

— onepuposame
MOHAMUAMU CY4EMHO020
U Hec4yemHozo
MHOMecmasa;

— npumeHAMb Memood
mamemamu4ecKol
UHOYKYUU 018
nposeoeHus
paccyxcoeHuli u
0oKazamenoscme u npu
peweHuu 3a0au.

B nosced0HesHOU HU3HU U
npu usy4yeHuu opyaux
npeomemos:

— ucrnossL3o8amo
meopemuko-
MHOXeCmBeHHbIU A3blK
U A3blK 7102UKU 014
OnuCcaHuUs peasnbHbIX




rpapuyeckm Ha
4YMC/IOBOM NPAMOWN;

— CTPOWTb Ha YMC/IOBOW
npAamom
NOAMHOMeCTBO
4YMCNOBOTO
MHOEeCTBa,
3aaHHoe
NpOCTENLLNMMU
yCNoBMAMMU;

— pacnos3HaBaTb
JIOXKHble
YTBEPXKAEHUA,
ownbkm B

paccyxageHunax, B

TOM yncne c
MCNONb30BaHMEM
KOHTPNPUMEpPOB.

B noesceonesnou orcusnu
U npu uzyyeHuu
opyaux npeomemoas:

— MCHOJIb30BAaTh
YHCJIOBBIC MHOXKECTBA
Ha KOOPJAMHATHOU
MPSIMOU J1JTsT
OTUCAHUS PEATHHBIX
MPOLIECCOB U
SIBJICHUM;

npeocmasieHHbIX
epaguuecku Ha YUcio8ol
NpsAMOU U Ha
KOOPOUHAMHOU
NIIOCKOCMU,

—  nposooumov
odokazameJbHble
paccyicoerust Ol
0boCcHOBaNHUS
UCMUHHOCTNU
YMEepIHCOeHUII.

B nosceonesnou orcusnu u
npu u3yyeHuu opy2ux
npeomemos.

—  UCNONIL308AMb YUCTIOB8bIE
MHOJICECmBa HA
KOOPOUHAMHOU NPAMOU U
Ha KOOPOUHAMHOL
NIIOCKOCMU OJ151 ONUCAHUS
PeabHbIX NPOYECco8 U
ABNIeHU,

— nposooumv
0oKazamenvHble
paccysicoenus 8
CUMYaYUsax NOBCeOHEe8HOU
JHCUZHU, NPU PeUeHUU
3a0a4 u3 Opyaux
npeomemos

001IEero yTBEpKICHUS,
KOHTPIPUMED;

— TPOBEPSTH
IPUHAJIEKHOCTb
2JIEMEHTa MHOKECTBY;

— HAXOJWTb IepeceyeHue
1 00beIMHEHNE
MHOKECTB, B TOM YHUCJIE
IPEICTaBICHHBIX
rpaguyecku Ha
YUCJIOBOM NPSIMOM U Ha
KOOPAUHATHON
IUIOCKOCTH;

— TPOBOJAMTH
JOKa3aTeJIbHbIE
paccyXJIeHus U1
000CHOBaHUs
UCTUHHOCTH
YTBEPKIACHUM.

B noeceonesnou scusnu u
npu uzy4eHuu opyaux
npeomemos.

— HCMOJIb30BaTh
YHCJIOBBIE MHOXECTBA
Ha KOOPJIMHATHOU
IPSIMOM U Ha
KOOpPJIWHATHOMU
IIJIOCKOCTH IS
ONMCAHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUMU;

— TPOBOJUTH

npouyeccos u AeneHul,
npu peweHuu 3a0a4
Opyaux yuyebHbIx
npeomemos




— TIPOBOJIUTH
JIOTUYECKHUE
paccyx’IeHus B
CUTyalUsAX
MTOBCETHEBHOM KU3HU

JIOKa3aTeIbHbIC
paccyxJeHus B
CUTYyaLUsX
MMOBCEIHEBHOM KM3HU,
IIpY PELICHUH 3a7a4 U3
JIPYTUX NPEAMETOB

Yucna u
8bIPAICEHU
A

— OnepwuposaTtb Ha
6a30BOM ypOBHE
NOHATUAMMU: Lenoe
4Yncno, AeNNMOCTb
yucen,
0bbIKHOBEHHan
Apobb, aecaTUYHaAA
Apobb,
paunoHanbHoe
yncno,
NPUBANKEHHOE
3HaYeHue Yncna,
YyacTb, 40N1,
OTHOLLEHWE, NPOLLEHT,
noBblWeHNE U
NOHMXKEHME Ha
3aaHHOE Yncno
NpoOLUEeHTOB, MacwTab;

— onepupoBaTb Ha
6a30BOM ypoOBHe
NOHATUAMM:
norapuéom yucna,
TPUrOHOMETpPMYECKan

— (Ce80600HO onepuposame
MOHAMUAMU: Uyesoe
yucno, 0eaumMocme yucers,
0b6biKHOBEHHAA 0pobb,
decamu4Has 0pobe,
PayUOHANbHOE YUCO,
npubnuxéHHoe 3Ha4yeHue
yucna, yacme, 004,
OMHoweHue, npoyeHm,
nossiweHue U MNoHUMXceHue
Ha 3a0aHHOe YUucso
npoueHmos, macwmao;

— npusodume rpumepsl
yucesn ¢ 3a0aHHbIMU
ceolicmeamu deaumocmu;

— onepuposame
MOHAMUAMU: 7102aPUPM
yucna,
mpu2oHoMempu4YecKas
OKPYyXHOCMb, pPAOUAHHASA
u epadycHas mepa yeana,
8esu4UHa yena,
300aHHO20 MOoYKoU Ha

CBo0OoHO
OTIEPUPOBATH
MIOHSTHSMU:
HaTypaJIbHOE YUCIIO,
MHO>KECTBO
HaTypaJIbHBIX YHCET,
11eJ10€ YHCIIO,
MHOKECTBO IIEJIBIX
Ypces, 0OLIKHOBEHHAS
poOb, eCATHIHAS
Ipo0b, CMEIIaHHOE
YHCJIO, PallUOHAIBHOE
YHCJI0, MHOXKECTBO
palMOHATIBHBIX YUCE]I,
upparmoHaIbHOE
YUCJI0, KOPEHb CTEIICHU
n, ICUCTBUTEILHOC
YHCJI0, MHOXKECTBO
JIEMCTBUTEIIbHBIX
Yyucesl, TeOMeTpUIecKas
WHTEpHIpETALIAS
HATypaJbHBIX, IENBIX,
palMOHAJIBHBIX,
JICUCTBUTEIBHBIX
YHCEIT,

LdocmuxceHue
pe3ynemamos pasdena
Il;

c80600HO
onepuposame
YucnosbIMU
MHOMcecmeamu rpu
peweHuu 3a0a4;
MOHUMAMb MPUYUHbI U
OCHOBHble uodeu
pacwupeHuUs Yucs08bix
MHOMecms;

8/100emb OCHOBHbIMU
MOHAMUAMU meopuu
desnumocmu npu
peweHuu
CMaHOapmMHsIx 34004
umemso ba3zossie
npedcmasneHus o
MHOXcecmese
KOMI/1eKCHbIX Yucers;
c80600HO0 8bIMOMAHAMb
moxc0ecmseHHble




OKPYKHOCTb,
rpagycHaa mepa yrna,
BE/INYMHA YrNa,
33/1aHHOrO TOYKOM Ha
TPUIFOHOMETPUYECKOM
OKPYKHOCTU, CUHYC,
KOCUHYC, TAHTEeHC U
KOTAHIeHC Yrios,
NMELLMX
NPOU3BOJIbHYHO
BE/INYUHY;
BbIMNOMIHATb
apudmeTmyeckme
OENCTBUA C LEeNbIMU K
pPaUnOHaNbHbIMMN
yncnamu;

BbIMO/IHATb
HECNOKHble
npeobpasoBaHUA
YMCNOBbIX
BbIpa*KeHUMN,
coaepKalmnx cTeneHu
yucen, NMb6oO KOpHU U3
ymncen, nmbo
norapnédmsbl uncen;
CpPaBHMBATb
paunOoHabHble YMCna
mexay cobon;
OLLEHMBATb U

mpuaoHomempu4ecKkol
OKPYXHOCMU, CUHYC,
KOCUHYC, MAaH2€eHC U
KOMAQH2€eHC Y2108,
UMerouyux npou3eosbHyHo
8esUYUHY, Yucnaa e U r;
8bI10/IHAMb
apugpmemuyecKue
delicmesus, coyemas
yCMHbIe U NuUcbMeHHble
npuemsl, NPUMeHAA rnpu
Heobxodumocmu
8blylC/UMEsIbHbIEe
ycmpolicmea;
Haxo0umeo 3Ha4YeHuUs
KOPHA HAMypasnbHoU
cmeneHu, cmeneHu ¢
PAyUOHANbHbLIM
nokasamesnem,
s02apupma, ucnonb3ys
npu Heobxooumocmu
8blYuUCUMeEsbHbIE
ycmpolticmea;
M10/16308aMbCA OYEeHKoU U
npuKuoKoU npu

rnpakmu4yeckux pacdemax,

nposooums o
U38eCmHbIM hopMynam u
npasuanam

IIOHUMATh U OOBSICHITH
Pa3HUILy MEXITY
MMO3UIIMOHHOU U
HETIO3UIINOHHON
CHCTEMaMH 3aIllicH
YHCe;

MepEeBOAUTD YHCIIA U3
OJTHOM CHUCTEMBI 3aIIHCH
(cucTeMbl CUMCIICHUS) B
APYTYIO;

JIOKa3bIBaTh U
HCIIOJIb30BaTh
MPU3HAKHU JECTUMOCTH
CYMMBI U
MIPOU3BEICHUS MTPU
BBITIOJTHEHU U
BBIUMCIICHUN U
pelIeHUH 3a/1aY;
BBITIOJTHSITh OKPYTJICHUE
palMOHANIbHBIX U
HUppalMOHATBHBIX
Yyucell ¢ 3aJaHHOU
TOYHOCTEIO;
CpaBHUBATh
JICUCTBUTEIbHBIC YHCIIA
pa3HBIMU criocobamu;
yHopsiIOUMBaTh YKCIIA,
3alMCcaHHbIC B BUJIE
OOBIKHOBEHHOH U
TECATUIHOM TpooH,
YHclIa, 3aIMCaHHbBIC C

npeobpa3zosaHus
mpu2o0HOMempu4YecKux
, 7102apUPMUYECKUX,
cmerneHHbIX
sblpayceHul;

es1a0emo popmynoli
6uHoma HetomoHa;
npuMeHamMeo npu
peweHuu 3a0a4
meopemy 0 AuUHelHOM
npedcmasneHuu HO/L;
npuMeHameo npu
peweHuu 3a0a4
Kumalickyro meopemy
06 ocmamkKax;
npumeHAmMs npu
peweHuu 3a0a4
Manyro meopemy
®epma;

ymMemb 8bIMN0MHAMb
3aruce 4Yucna 8
no3uyuoHHol cucmeme
cYUCneHus;
npumMeHamMs npu
peweHuu 3a0a4
meopemuKo-4ucsossie
GhyHKUUU: Yyucao u
cymma oenumerned,
¢yHKYuro 3linepa;




CpaBHMBaATb C
paLMoOHaNbHbIMMK
4YMCNaMM 3HaAYEeHUA
Lenblx cTeneHemn
yucen, KOpHen
HaTypanbHOM CTeneHu
n3 yucen,
norapmdmos umcen B
NPOCTbIX CAy4YanXx;
n306paXKkaTb TOYKaAMM
Ha YNCNOBOW NPAMOW
Lenbie n
paunoHanbHble
yncna;

n306paXKkaTb TOYKaAMM
Ha YMCNOBOW NPAMOWM
LeNble CTeneHu
Yyncen, KOpHU
HaTypanbHOM CTeneHu
n3 yncen, norapudpmol
Yyuncen B NPOCTbIX
cny4yasx;

BbINONHATb
HECNOXHble
npeobpasoBaHuA
Lenbix n opobHo-
paLMOHaNbHbIX
OYKBEHHbIX
Bblpa*KeHW;

npeobpa3osaHus

byKBeHHbIx 8bipaxceHul,
BK/HOYAKOWUX CMereHU,

KOPHU, n102apugmel u
mpuaoHomMmempu4ecKue
GyHKUUU;

Haxo0umes 3Ha4YeHuUs
yucnossix u byKeeHHbIX
sbipaxceHul,
ocywecmensas
Heobxooumeole
no0CmMaHoBKU U
npeobpa3zosaHus;
uzobpasxcams
cxemamuyecku y2oi,
BENIUUUHA KOMOPO2O
8bIPAdNCEHA 8 2PA0YCax
UnU paouanax,
UCNOJIb308aMb NPU

peuenuu 3a0a4

MmabIuyHble 3HaAYeHUs
MPULOHOMEMPULECKUX
@dyHKYul yenos;
8bINOIHAMb NEPEBOO
BENIUYUHDBL Y2ld U3

PAOUAHHOU Mepbl 8

2paodycHyo u 0OpamHo.

B noesceonesnou srcusnu u

npu u3y4eHuu Opyeux

UCIIOJIb30BaHUEM
apu(PMETUIECKOTO
KBaJpaTHOTO KOPHS,
KOpPHEH CTENEHU
Oouble 2;

HaxoauTh HOJI u HOK
Pa3HBIMHU CIIOCOOAMHU U
UCIIOJIb30BaTh UX MPH
pelICHUH 33/1aY;
BBITIOTHSTh
BBIYUCJICHUS U
npeoOpa3oBaHuUs
BBIPAKCHUMH,
COZIepIKaIINX
NEWCTBUTEIbHBIE
Yyucia, B TOM YUCIE
KOPHU HaTypaldbHbIX
CTCICHEH;

BBITIOTHSTh
CTaHJIapTHHIE
TOXIECTBEHHBIC
npeoOpa3oBaHuUs
TPUTOHOMETPHUUECKUX,
JorapuMUYECKUX,
CTEICHHBIX,
UppalioHaIbHbIX
BBIPAKCHU M.

B nosceonesnou orcusnu u

npu u3yueHuu Opyeux
npeomemos.

npumeHamMso npu
peweHuu 3a0a4
uernHeole 0pobu;
npumMeHameo npu
peweHuu 3a0a4
MHO204/1eHbI C
delicmeumesibHbIMU U
yesnsimu
KoagpuyueHmamu;
8s100emeb MoHAMUAMU
npusooumslli u
Hernpusoodumblli
MHO204s1€eH U
npuMeHsamMeo Ux rnpu
peweHuu 3a0a4;
npumeHAmMs npu
peweHuu 3a0a4
OcHogHyto meopemy
aneebpeol;

npumMeHAamMs npu
peweHuu 3a0a4
npocmediwue ¢yHKYuUU
KomnaeKcHoU
rnepemeHHoOU KakK
2eomempuyecKue
npeobpa3zosaHus




— BblpaxaTb B
NPOCTENLIMX CAYYanAX
N3 paBeHCTBa OAHY
nepemMeHHyo Yyepes
Apyrue;

— BbIYMCAATb B NPOCTbIX
CNyyasx 3HayeHun
YMCNOBbLIX U
H6YKBEHHbIX
Bblpa*KeHWUMn,
ocyLLecTsasn
HeobxoanMmble
NOACTAaHOBKU U
npeobpasoBaHus;

— wun3obparkatb
CXeMaTUYECKN yron,
BE/IMYMHA KOTOPOTO
Bblpa*KeHa B
rpagycax;

— OLLeHWBaTb 3HAKM
CUHYCa, KOCMHYCa,
TaHreHca, KOTaHreHca
KOHKPETHbIX Yr/10B.

B nosceonesnoui scusnu
U Npu U3yYeHuU
Opyeux yueOHwix
npeomemos.

— BbINO/IHATbL

VUEOHbIX NPeOMemos.

8bIMosIHAMb Oelicmeus ¢
YuCn108bIMU OGHHbLIMU MPU
peweHuu 3a0a4
MpPakmMu4yecKkoz20
xapakmepa u 30004 u3
pasnuyHeix obaacmed
3HAHUL, ucnoneb3ya npu
Heobxodumocmu
CNpasoYHble Mamepuasl
U 8blYucCUMesbHble
ycmpolicmea;
oueHuU8amMso, CPABHUBAMb
U ucrosns3o08ame npu
peweHuU npakmu4ecKux
3a0ay Yyucsnosble
3HAYeHUs peasibHbIX
8es1U4UH, KOHKpemHole
yucnossle
Xapakmepucmuku
06eKMO08 OKpyHarou,e2o
mupa

BBITIOJTHATD U
OOBSACHSTH CPAaBHEHHE
pe3ynbTaTOB
BBIYKCIICHUN TTPU
pelieHnu
IPaKTUYECKUX 3a]1a4, B
TOM YHCIIe
PUOTMKECHHBIX
BBIYMCJICHUH,
UCIIOJIb3Ysl pa3HbIC
CIOoCOOBI CPaBHEHHI;
3aMuChIBaTh,
CpPaBHUBATb, OKPYTJISATh
YHUCJIOBbBIC JaHHbBIC
peaTbHBIX BETUYHH C
UCIIOJIb30BAaHUEM
Pa3HBIX CHUCTEM
U3MEpECHUS,;
COCTaBNATb U
OL,EHMBATb Pa3HbIMM
cnocobamm umcnosble
BbIPa*KeHMA Npu
peleHnm
MPaKTUYECKMX 33434 U
3a/ia4 U3 Apyrux
y4ebHbIX NnpegmeToB




BbIYNCNEHUNA NPU
pelleHnmn 3aaa4
NpPaKTUYEeCcKoro
XapaKTepa;
BbIMO/IHATb
npaKTU4yeckme
pacyeThbl C
MCNO/Ib30BaHMEM MpPW
HeobxoaAMmocCTH
CNpPaBOYHbIX
MaTepunanos u
BbIYNCUTENbHbIX
YCTPOMWCTB;
COOTHOCUTb
peasibHble BE/INYNHDI,
XapaKTepPUCTUKM
0b6beKToB
OKpYrKatoLLLero mupa c
NX KOHKPETHbIMMU
YMCNOBbIMU
3HaYeHUAMMU;
MCNO/b30BaTb
METOAbl OKPYrNeHus,
npubanxeHna n
NPUKUAKN NpU
peLleHnu
NPaKTUYECKMX 3a4a4
NnoBCeAHEBHOMN }KU3HU

Ypasnenu

PewaTb AMHeMHble

— Pewameb payuoHarsbHeble,

— CBo0OoaHO

— JocmuxceHue




AU
Hepaeencm
ea

YpaBHEHMA U
HepaBEeHCTBa,
KBajpaTHble
ypaBHEHMUSA;

pewaTb
norapudmuyeckune
ypaBHeHuA BMaa log ,
(bx+c)=dwn
npocrenwmne
HepaBeHCTBa BMAa log
o X<d,;

pelaTb
NnoKa3aTe/ibHble
YpaBHeHMA, BUAA
a”*=d (roe d MOXHO
npeacTaBUTb B BUAE
CTENneHn ¢
OCHOBaHMeEM a) u
npocTenwmne
HepaBeHCTBa BMAa a*
<d (rpe d moxHo
npeacTaBUTb B BUAE
CTEMEHMU C
OCHOBaHUWeEM a);.
npUBOAUTb
HECKONbKO NPUMepoB
KOPHEN NPOCTENLLETO
TPUrOHOMETpMYECKOor
0 ypaBHEHUA BUAA:

MoKazamesbHble U
s02apupmuyeckue
ypasHeHUA u
HepaseHCcMaa,
npocmetiwue
uppayuUoHanbHsle U
mpuaoHomempu4ecKue
ypasHeHuUs, HepageHCmMaa
U ux cucmemel;
ucnosa6308aMmb Memoosbl
peweHus ypasHeHul:
npusedeHue K sudy
«npoussedeHue pagHo
HY/10» UAU «4acmHoe
PABHO HYAH0», 3aMeHd
nepemeHHbIX;
ucnoab308ame Mmemoo
UHMep8sanos 01
peweHus HepageHcms;
ucnosab308amMo
epaguyeckuli memoo 011
npubauxceHHo2o
peweHus ypasHeHul u
HepageHCMs;
u3obpaxcame Ha
mpu2oHomempu4ecKkol
OKpyXHOCMU
MHOMecmaeo peweHul
npocmedliwux

ONepUpOBaTh
MOHSATUSIMU:
ypaBHEHHUE,
HEPaBEHCTBO,
PaBHOCHJIbHBIE
YPaBHEHHUS U
HEPABEHCTBA,
YpaBHEHUE,
ABJISIFOLEECS
CJIEICTBUEM JIPYTOI0
ypaBHEHUS, YPAaBHEHHSI,
PaBHOCHUJIbHBIE HA
MHOKECTBE,
PaBHOCUJIbHBIE
npeoOpa3oBaHuUs
YPaBHEHH;

peuaTh pa3Hble BUIbI
YPaBHEHUN U
HEPABEHCTB U UX
CUCTEM, B TOM YHUCIIE
HEKOTOPBIE YPABHEHHUS
3-i1 u 4-11 creneHel,
JTpOOHO-palMOHATIbHbIE
U UppalMOHAIbHBIE;
OBJIAJIETh OCHOBHBIMHU
TUTIAMU
MOKa3aTEebHbIX,
JorapuMUYECKUX,
UppALMOHAIBHBIX,
CTEIICHHBIX YPABHEHUU
Y HEPABEHCTB U

pe3ynemamos pasdesna
Il;

c80600H0 onpeodename
mun u 8blbupames
mMemoo peuwieHus
MOKA3amesbHbIX U
7102apupmuYecKux
ypasHeHul u
HepaseHCMs,
UpPAyUOHANbHbIX
ypasHeHul u
HepaseHCMs,
mpu2oHOMempu4ecKux
ypasHeHul u
HepaseHCM8, Ux
cucmem;

c80600H0 pewiams
cucmemeol AUHEUHbIX
ypasHeHuU;

pewame OCHOBHble
murnel ypagHeHul u
HepaseHCM8 ¢
napamempamu;
npuMeHAMso npu
peweHuu 3a0a4
HepaseHcmea Kowu —
byHAKOBCKO20,
bepHynnu;

umeme




sinx=a, cosx=a, tg
x=a,ctgx=aqa,roea-
TabnnyHoe 3HaYeHue
COOTBETCTBYHOLLEN
TPUTOHOMETPUYECKOM

GYHKUUN.

B nosceonesnou orcusnu

U npu U3yUeHuUU
opy2ux npeomemoas:

COCTaBJISITh U PELIATh
YPaBHEHHUS U CUCTEMBI
YPaBHEHUU IIPU
PEILICHUN HECIIOKHBIX
MMPAKTUYECKUX 3a7a4

mpu2oHoOMempu4ecKux
ypasHeHuU u
HepaseHCMs;
8bIM0AHAMb oMmbop
KopHel ypasHeHul uau

peweHuli HepaseHcms 8

coomeemcmeuu ¢
00nosIHUMenbHbIMU
ycn08uUAMU U
02PAHUYEHUAMU.

B nosceonesnou orcusnu u

npu uzyueHuu opyeux
VUEOHbIX NPeOMemos.

cocmaesisiims U peulamo
YpaeHeHUs, cucmemal

prIGHeHuIZ U HepaeseHcmed

npu peuteHuu 3a0ay
opyaux yuebHvix
npeomemos;,
ucnosab308amMo
ypasHeHUA u
HepaseHcmesa 0114
nocmpoeHus u
uccnedosaHuA
npocmediwux
mMamemamu4ecKux
moOeseli peasnbHbIX
cumyayut unu

CTaHJapTHBIMU
METOJAMHU UX PEIICHUI
U TIPUMEHSITh UX IPU
pELICHNH 3a1aY;
PUMEHSTh TEOPEMY
be3sy k pemennto
YPaBHCHUI;
PUMEHSTh TEOPEMY
Buera nid pemenus
HEKOTOPBIX YPaBHEHUIN
CTEIICHH BBIILIE BTOPOU;
IIOHUMATh CMBICII
TEOPEM O
PaBHOCHJIBHBIX U
HEPaBHOCHJIBHBIX
npeoOpa3zoBaHUAX
YPaBHEHUM U YMETh UX
JIOKa3bIBaTh;

BJIAJIETh METOJaMH
peLIeHNs] YpaBHEHUN,
HEPABEHCTB U UX
CUCTEM, YMETh
BBIOMPATh METOJ
pelIeHus U
00OCHOBBIBaTh CBOM
BBIOOD;

UCIIOJIb30BaTh METOJ
WHTEPBAJIOB IS
pELIEHNs HEPABEHCTB, B
TOM YHCJIe IPOOHO-
palMOHAJIBHBIX U

npedcmasseHue o
HepaseHCcmaeax Mexoy
cpedHuUMU
cmeneHHbIMU




MPUKAAaOHbIX 30004,
ymemb
UHmMepnpemuposamy
NOIYYeHHbLU NPU petleHul
YPasHeHUsl, HepaBeHCMBa
WU cUCmeMbl pe3yibmamn,
OYyeHUusamv e2o
npasoonododue 8
KOHmMeKcme 3a0anHOU
PeatvbHOU cumyayuy uiu
NPUKIIAOHOU 3a0a4u

BKJIIOYAIOIIHNX B Ce0st
UppalroOHaIbHbIE
BBIPAKEHUS,;

pemarb
anreOpandecKue
ypaBHEHUS U
HEPaBEHCTBA U UX
CUCTEMBI C
napameTpamu
anreOpanyeckuM U
rpaguuecKkum
METO/IAMH;

BJIAJETh Pa3HbIMU
METOIAMHU
J0Ka3aTesIbCTBa
HEPABEHCTB;

peliaTh ypaBHEHUS B
LENbIX YHCTaX;
n300paxaTh
MHO>KECTBA Ha
IUIOCKOCTH,
3a/1aBacMble
ypaBHEHUSIMU,
HEPaBEHCTBAMHU U UX
CUCTEMaMHU;
cBOOOHO
UCIOJIb30BaTh
TOX]I€CTBEHHbIE
npeoOpa3oBaHusl IPU
pELIECHUY YPaBHEHUHN U
CUCTEM YpPaBHEHUU




B nosceonesnou orcusnu u
npu u3yueHuu Opyaux
npeomemos.

— COCTaBJISITh U PeIIaTh
ypaBHEHUS,
HEPaBEHCTBA, UX
CUCTEMBI MPU PEIICHUH
3a/1a4 APYyTrux yueOHbIX
IPEIMETOB;

— BBITIOJHSATH OIICHKY
paBIo0Noa00uUs
PE3yIIbTATOB,
MOJTY9aeMBIX TIPH
pEIIeHUH Pa3IMYHbIX
YPaBHEHUN,
HEPABEHCTB U UX
CUCTEM TIPH PEUICHUHN
3a/1a4 APYyTrux yueOHbIX
IPEIMETOB;

— COCTaBJISATh U PEIIaTh
ypaBHEHUS U
HEPaBEHCTBA C
napamMeTpamu mpu
pEIIeHUH 3a7a9 IPYTUX
y4eOHBIX MPEMETOB;

— COCTaBIIATh YpaBHEHUE,
HEPaBEHCTBO WJIH UX
CUCTEMY,
OTIMCBIBAIOTITHE




PEaIbHYIO CUTYALUIO
WJIY TIPUKJIATHYIO
3ajaqy,
MHTEPHPETUPOBATH
MOJTyYEHHbIE
pe3yJbTaThl;
HCIIOJIb30BaTh
IPOrpaMMHBbIE
CpEICTBA MPU PEIICHUU
OTAEIBHBIX KJIACCOB
YpPaBHEHUM U
HEPABEHCTB

Dynxkuyuu

— OnepuposaTtb Ha

6a30BOM ypOBHe
NOHATUAMM:
3aBMCMMOCTb
BE/IMYUH, PYHKLMSA,
apryMeHT M 3HaYeHune
byHKUMK, obnacTb
onpeaeneHuns u
MHOX€eCTBO 3HaAYeHUM
bGYHKUMKU, rpaduK
3aBMCMMOCTH, rpaduK
GYHKUUMK, HYIN
GyHKUMK,
NPOMENKYTKM
3HAKOMOCTOAHCTBA,
BO3pacTaHMe Ha
4YMCNOBOM
NPOMEKYTKE,

— Onepuposamso
MOHAMUAMU:
308UCUMOCMb 8EUYUH,
byHKUUSA, apeymeHm u
3Ha4YeHue pyHKUUU,
obsacme onpedeneHusa u
MHOMecmao 3Ha4yeHul
GyHKUUU, epahuK
3asucumocmu, 2paguk
GYyHKUUU, HYAU pyHKYUU,
MpoMeXymku
3HAKOMOCMOAHCMEA,
803pacmaHue Ha
YUC/1080M MPOMEHCYMKE,
ybbi8aHUE HA YUC/I080M
MpomMexXymkxe,
Haubonbwee u
HauMeHblee 3Ha4YeHue

Bnagetb noHATMAMM:
3aBUCUMOCTb BE/IUYMH,
GYHKUNA, APTYMEHT U
3HayeHue GyHKUMN,
obnactb onpeaeneHus
N MHOXeCTBO
3Ha4YeHUM PyHKUMN,
rpaduK 3aBUCMMOCTH,
rpaduK GYHKUUN, HYN
bYHKUMN, MPOMENKYTKM
3HAKOMNOCTOAHCTBA,
BO3pacCTaHMe Ha
4YMCNOBOM
NPOMEXKYTKE,
ybbiBaHMe Ha
4YMCNOBOM
NPOMEXKYTKe,
Hanbonbllee n

HdocmuxceHue
pe3ynemamos pasdena
I;

8/100emb NoHAMUEM
acumnmomel U ymemso
e20 npumeHAamMs npu
peweHuu 3a0ay;
npuMeHamMos Memoosbl
peweHus npocmeliwux
oughpepeHyuanbHbIX
ypasHeHull nepsozo u
8MopP0o20 NopPAO0Ko8




ybbiBaHMe Ha
4YMCNOBOM
NPOMEKYTKE,
Hanbonbllee
HaMMeHblLlee
3HauYeHne GyHKLUK
Ha YNCIOBOM
NPOMEKYTKE,
nepuogmyecKkasn
dyHKUUA, Nepuoa;
onepupoBaTb Ha
6a30BOM ypOBHe
NOHATUAMMW: NPAMAA U
obpaTtHas
NPONOPLUMOHANbHOCT
b IMHENHaA,
KBaZpaTU4YHaA,
norapudmuyeckas u
NnokasaTe/ibHas
GyHKUMK,
TPUrOHOMETpPUYECKME
yHKUMK;
pacno3HaBaTb
rpaduKkm
3N1eMeHTapPHbIX
GYHKLUUI: NPAMON U
obpaTtHoM
NPONOPLUNOHANbHOCT
W, TMHENHOW,

byHKUUU HO YUCN0BOM
rpomexcymkxe,
nepuoouYecKas yHKyus,
nepuoo, YemHas u
HeYemHasA (yHKYUU;
onepuposame
MOHAMUAMU: NPAMAsA U
obpamHas
MpPonopyUOHaAsbHOCMb,
AUHelUHas,
K8aopamuy4Has,
s02apugpmuyeckas u
MOKa3amesobHasA
yHKyuU,
mpu2oHomempu4ecKue
GyHKUUU;

onpeoensims 3HaueHue
@dYHKYUU NO 3HAYEHUIO
apeymenma npu
PA3UYHBIX CnOCOOax
3a0aHUst QYHKYUU,
cmpoums 2paguxu
UBVUEHHBIX DYHKYULL,
0nucbIBaMsb o 2pAPUKy U
8 npocmeliwux cay4aax
no ¢oopmysne nosedeHue u
ceolicmea pyHKyul,
Haxo0ume Mo 2paguky
¢pyHKYuU Haubonbwue u

HaMMeHbLLee 3HaYeHune
bYHKUMM Ha YNCNOBOM
NPOMEXKYTKE,
nepunogmyeckas
byHKUMA, Nnepuoa,
YyeTHaA N HeYyeTHanA
OYHKLUNMK; YMETD
NPUMEHATb 3TU
NOHATUA NPU PeLIEHUN
3agay;

BNALETb MOHATUEM
cTeneHHaa QyHKLUMA;
CTPOUTb ee rpadumk u
YMeTb NPUMEHATb
CBOWCTBA CTEMNEHHOM
bYHKUMM NpU peLleHnm
3a4ay;

BNALETb MOHATUAMM
NoKasaTte/ibHasA
bYHKUMA, SKCNOHEHTA;
CTPOUTb UX FPaPUKKN U
YyMeTb NPUMEHATb
CBOWCTBA
NoKasaTe/ibHOM
bYHKUMM NpU peLueHnm
3a4ay;

BNALETb MOHATUEM
norapmpmmnyeckas
bYHKUUA; CTPOUTDL ee




KBaApaTU4YHON,
Norapmpmmnyeckon u
NOKa3aTe/bHOWM
GyHKUM#,
TPUrOHOMETPUYECKMX
GyHKUMK;
COOTHOCUTb rpadmKu
31eMEHTapPHbIX
GYHKUUI: NPAMON U
obpaTHOM
NPONOPLMOHANbHOCT
N, NTMHENHOWN,
KBagpaTU4HOMN,
norapmpmmnyeckon u
NOKa3aTe/ibHOM
GyHKUMR,
TPUrOHOMETPUYECKMX
bYHKUMM C
dbopmynamm,
KOTOPbIMW OHU
3aaHbl;

Haxo4uTb No rpaduKy
NPUBANKEHHO
3Ha4yeHUA PyHKUUM B
3a4aHHbIX TOYKaX;
onpeaenAatb No
rpaduKy CBOMCTBA
bGYHKUMM (HyNu,
NPOMENKYTKM

HauMeHbWue 3Ha4YeHUs;
Cmpoume 3CKU3 epaguka
yHKyuU,
yoosnemeopsauwel
npusedeHHomy Habopy
ycnosul (npomexcymku
803pacmaHus/ybbieaHus,
3Ha4YeHue pyHKYUU 8
300aHHOU MOYKe, MOYKU
3KCMpemymos,
acumnmomel, HyAU
GyHKyuu u m.o.);
pewame ypasHeHUus,
npocmediwue cucmemel
ypasHeHul, ucrosne3ys
ceolicmsa pyHKYUl u ux
epagukKos.

B noesceonesnoii scuznu u

npu uzyHeHuu Opyeux
VUEOHbIX NPeOMemos.

onpedensams no epaghuxkam
U UCNOJIL308amb OJI5
peueHuss NPUKIAOHbIX
3a0ay c8OUCMBA PEealbHbIX
npoyeccos u
3asucumocmelnt
(Haubonvuue u
HAUMeHblUe 3HaAYeHUs,

rpaduK n ymeTb
NPUMEHATb CBOMCTBA
norapndmmnyeckom
bYHKUMM NpU peLueHnm
3agay;

BNALETb MOHATUAMM
TPUrOHOMETpPUYECKME
bYHKUMK; CTPOUTD UX
rpaduKnM n ymeTb
NPUMEHATb CBOMCTBA
TPUIFOHOMETPUYECKUX
bYHKUMM Npu peLueHum
3ajavy;

BNALETb MOHATUEM
obpaTHasa GyHKUUSA;
NPUMEHATb 3TO
NOHATUE NPU pPeLUEHUM
3a4ay;

NPUMEHATbL NP
peleHnmn 3agay
CBOMCTBA QYHKUMUM:
YeTHOCTb,
NepuoamMyHOCTb,
OrPaHMUYEHHOCTb;
NPUMEHATbL NpPWU
peleHnmn 3agay
npeobpa3oBaHuA
rpadpumKoB GyHKLUUN;
BNAAETb MOHATUAMM




3HAKOMOCTOAHCTBA,
NPOMENKYTKM
MOHOTOHHOCTMH,
HanbonbLKe U
HaMMeHbLUNe
3HayYeHuA N T.n.);

— CTPOWUTb 3CKM3
rpadurka GyHKLMM,
yO0BNEeTBOPAIOLLEN
npueeaeHHOMY
Habopy ycnhoBui
(npomerKyTKM
BO3pacTaHua /
ybbIBaHUA, 3HaUeHNe
dYHKLUUM B 3a4aHHOMN
TOYKe, TOYKM
3KCTPEMYMOB U T.4,.).

B nosceounesnoii scusnu
U npu u3yyeHuu
opyaux npeomemoas:

— onpeaenaTb No
rpadpmKam CBOMCTBA
peanbHbIX NPOLEccoB
N 3aBUCUMOCTEN
(Hanbonblume u
HauMeHbLLne
3HayeHus,
NPOMEKYTKM

NPOMENCYMKU
803pacmanus u yovleaHus
@YHKYUU, NPOMENHCYMKU
3HAKONOCMOAHCMEA,
acumMnmomolt, nepuoo u
m.n.);
UHmMepnpemuposamy
cB0liCcM8a 8 KOHmeKcme
KOHKpemHou
NPAKMUYECKOU CUMYayuU,
onpedenams no epaghuxkam
npocmeuuiue
Xapaxkmepucmuxu
nepuooutecKux npoyeccos
8 Ouo02UU, IKOHOMUKE,
MY3bIKe, paouocesizu u op.
(amnaumyoa, nepuoo u
m.n.)

yncnosas
nocnenoBaTeNbHOCTD,
apudmeTmyeckas un
reomeTpuyeckas
nporpeccus;

— NPUMEHATb NpU
peleHnmn 3agau
CBOWCTBA M NPU3HAKN
apuPMeTYecKom n
reomeTpu4eckom
nporpeccuu.

B nosceonesnoti srcuznu u
npu uzyueHuu Opyeux
VUEOHbIX NPeOMemos.

— ONPEAENATh MO0
rpagukam u
UCTIONB30BaTh TS
pEIICHUs TPUKIIATHBIX
3a/1a4 CBOMCTBA
pEabHBIX MPOIECCOB U
3aBUCHUMOCTEN
(HanbonpInue u
HauMEHbIIIME 3HaYCHMUS,
IPOMEXYTKH
BO3pacTaHus U
yObIBaHUS QYHKIIUH,
IPOMEXYTKH
3HAKOIIOCTOSIHCTBA,
ACUMIITOTHI, TOUYKU
neperuda, Nepuoj u




BO3pacTaHMA U
ybbIBaHMS,
NPOMEXKYTKM
3HAKOMNOCTOAHCTBA U
T.N.);
MHTEepPNPeTMPOBaThb
CBOWCTBA B KOHTEKCTE
KOHKpEeTHOM
NpPaKTU4YeCKoMn
cUTyaumum

T.IL.);
WHTEPIPETUPOBATH
CBOKCTBA B KOHTEKCTE
KOHKPETHOU
MIPAKTUYECKOM
CUTYyaluu;.
onpeaenaTb No

rpadpmKam npocTenwme

XapaKTEPUCTUKM
nepuoanYecKmx
NpoLeccos B

610N0rMKn, SKOHOMMUKE,
My3blKe, PaiInoCBA3MN U

ap. (amnnautyaa,
nepuoa v T.n.)

nemenm
bl
mamemam
UuecKozo
ananusza

OnepwupoBaTb Ha
6a230BOM ypOBHE
NOHATUAMM:
npoun3BoAHanA
GYHKLUNM B TOUKE,
KacaTe/ibHas K
rpaduKy pyHKUMM,
npoun3BoAHanA
yHKUMK;
onpeaenatb
3HayeHue
NpPOn3BOAHOM
GYHKLMKM B TOUKE NO
N300parkeHuto

— Onepuposamsb

MOHAMUAMU:
Mpou3s8o0HaA pyHKYuUU 8
moYKe, KaCaMesnbHAA K
epacghuKy yHKyuU,
npou3eoo0Has hyHKYuUU;
8bI4UC/IAMb MPOU3BOOHYIO
00HOY471€Ha, MHO204/1eHa,
K8ao0pamHo20 KOpHH,
MPouU3800HYH CYMMbl
yHKyul;

8bI4UC/AAMb MPOU3B00OHbIE
371eMeHMapHbIX pyHKYUL
u ux KombuHayud,

Bnagetb noHATMEM
becKkoHe4YyHOo
ybbiBatoLLan
reomeTpuyeckas
nporpeccus U ymeTb
NPUMEHSATb €ro npwm
pelleHnun 3aaay;
NPUMEHATb ANS
pelleHns 3aaay
TEopuIo NPeaenos;
B/laAeTb MOHATUAMM
6eckoHeYyHo bonblune
N 6eCKOHEeYHO Manble
yucnosble

— JMocmuxceHue
pe3ynbmamos paszdesna
Il;

— €80600HO0 8/100eMb
CMaHOAPMHbIM
annapamom
mMamemamu4ecKozo
aHanu3a 0114
8bI4UC/IEHUA
MPOU3800HbLIX ByHKUUU
00HoU nepemeHHOU;

— €c80600HO NPUMEHAMb
annapam
Mamemamu4ecKozo




KacaTeNnbHOM K
rpaduKy,
npoBeAEeHHOM B 3TOM
TOYKE;

— pelaTb HEC/IOXKHble
3a4a4M Ha
NPUMEHEHME CBA3MU
mexay
NPOMEKYTKaMM
MOHOTOHHOCTM U

TOYKaMMU SKCTPEMYMA

byHKUMK, C oaHOM
CTOPOHDbI, U
NPOMEKYTKaMM
3HAKOMOCTOAHCTBA U
HYNAMM
NpPOn3BOAHOM 3TOM

GYHKLUMM — C Apyrom.

B nosceonesnoti srcusru
U npu uzyyeHuu
opyaux npeomemoas:

— NOJNb3YACb
rpadpuKamm,

CpaBHUBATb CKOPOCTHU

BO3pacTaHua (pocTa,
NOBbILLEHMUS,
yBe/IMYEHNA U T.N.)
WM CKOPOCTU

ucrnonb3ya crpasoYHeole
mamepuarnol;

— uccnedosameo 8
npocmedlwux cay4yanx
GyHKUUU Ha
MOHOMOHHOCM®,
Haxodums Haubonbwue u
HaumMeHblWue 3Ha4YeHUs
¢yHKUUl, cmpoume
2pahuKU MHO20471€HO8 U
npocmedliwux
PAYUOHAbHbIX hYHKYUL C
ucrnosnb308aHUEM
annapama
mMamemamu4ecKoeo
aHanau3a.

B noesceonesnoii scuznu u
npu uzyweHuu opyaux
VUEOHbIX NPeOMemos.

— pewameo NMpUKAaoHsle
3a0ayu u3 buosoauu,
hU3UKU, Xumuu,
3KOHOMUKU U Opyaux
npeomemos, C853aHHbIE C
uccnedosaHuem
XapaKkmepucmuk
peasibHbIX MPoUeccos,
HaxoxoeHuem

nocnenoBaTe/IbHOCTU U
YMeTb CPaBHMBATb
H6eckoHe4yHOo 6onblmne
n 6eCKOHEeYHO Manble
nocnenoBaTeNlbHOCTYH;
BNAAETb NOHATUAMM:
npou3BoaHaA PyHKLNM
B TOYKe, MPOM3BOAHaA
yHKLMK;

BbIYUCNATD
npou3BogHbIe
3/IeMEeHTapHbIX
bOYHKUNI 1 NX
KOMbWHauui;
nccnenoBaTb GYHKLUK
Ha MOHOTOHHOCTb U
3KCTPEMYMbI;

CTPOUTb rpadUKu 1
NPUMEHSATb K peLUeHNIo
33434, B TOM yncne ¢
napameTpom;

BNaAeTb NOHATMEM
KacaTe/ibHaA K rpaduky
GYHKLUUM N yMETD
NPUMEHATb ero nNpu
peleHnmn 3a4ay;
BNaAETb NOHATUAMM
nepBoobpa3Hasn

yHKUMS,

aHanau3a 014
uccnedos8aHUA
¢yHKYul u
nocmpoeHus
2paguKkos, 8 mMom
yucsne uccnedo8aHus
HQ 8bIMyKA0CMb;
onepuposame
noHAMuUem
nepsoobpasHol
GbyHKUUU 014 peweHus
30004;

08s100emb OCHOBHbIMU
ceedeHuUAMU 06
UHmMezpane HetomoHa—
JlelibHuya u e2o
npocmeuliwux
NPUMeHeHUAX;
onepuposame 8
CMAaHOapPMHbIX
cumyauyuax
Mpou3800HbLIMU
8bICWIUX MOPAOKOS;
ymMmemb npumeHsmeo
npu peweHuu 3a0a4
ceolicmsa
HernpepbIBHbIX
pyHKYuU;

ymMmemb rnpumeHsmeo




ybbiBaHMA (NageHuns,
CHUXKEHUS,
YMEHbLUEHNA U T.M.)
BE/IMYMH B PeasibHbIX
npoueccax;
COOTHOCUTb rpadmKu
peanbHbIX NPOLECCOB
N 3aBUCUMOCTEMN C NX
onuMcaHMAMM,
BK/ItOYAOLW MMM
XapPaKTePUCTUKHM
CKOPOCTU U3MEHEHMUA
(bbiCcTpbIN poOCT,
NAaBHOE NOHUMKEHUNE
nT.N.);

MCNONb30BaTb

Haubosbwux u
HAauMeHbWUX 3Ha4YeHul,
CKOPOCMU U YCKOpPEeHUSA U
m.n.;
UHMepnpemuposame
Mosy4YeHHble
pe3ysbmamel

onpeaeneHHbIN
NHTerpan;

— MPUMEHATb TeEopeMy
HbtoToHa—/1enbHmnLa 1
ee cneacTsma ana
peleHuna 3agay.

B nosceonesnoul scuznu u
npu uzyueHuu opyeux
VUEOHbIX NPeOMemos.

— peuarb NPUKIIAIHbIC
3aJa9M U3 OMOJIOTHH,
(bU3UKHN, XUMUH,
SKOHOMMKHU U JIPYTUX
pEeAMETOB, CBSI3aHHBIC
C HCCIIEIOBAaHUEM

npu peweHuu 3a0a4
meopemeol
Beliepwmpacca;
ymMemb 8bIMN0AHAMb
npubnuxeHHsle
8bl4yuCeHuUa (Memoosbl
peweHus ypasHeHUl,
8bI4UC/IEHUA
ornpeoesnieHHo20
UHmMezpana);

ymemeob rnpumeHsmeo
npuaoxceHue
npou3eo0HoU u
ornpeoesnieHHo20
UHmMezapana K
peuweHuto 3a0a4

XapaKTEPUCTHUK
rpaduKm peanbHbIxX apaKTCepuC ecmecmeo3HaHUs;
IIPOIIECCOB;
npoueccos Ans 8s100emb NMoHAMUAMU
—  HHTEPIPETHPOBATH
peLleHUA HEC/TOMKHbIX 8mopas npou3sooHas,
OJTyYCHHBIC
NPUKNaAHbIX 33434, B 8bIMYKA0CMb 2PAPUKA
pe3ynbTaThl
TOM Yucne onpeaenss byHKUUU U yMemso
no rpaduKy CKOPOCTb uccnedosame
XoZ4a npouecca GbyHKUUO Ha
8bIMYKA0CMb
Cmamucm OnepuposaTb Ha — Hmems npeocmasnenue o | — OnepuposaTtb LocmuxceHue
uKka u 6a3oBOM ypoBHe OUCKDEemMHbIX U OCHOBHbIMMU pe3ynbmamos paszodesna
meopus OCHOBHbIMM HenpepoleHbLY CIIY1AURbIX onucatesbHbIMMK I
6€POAMHO onuncatenbHbIMU geIudUHax U XapaKTepUCTUKaMM umemso
cmelil, pacnpeoeeHusx, o

XapaKTepPUCTUKamu

Yynucnosoro Ha6opa,

npedcmaeneHue o




JI02UKa u
Komounam
opuka

yncnosoro Habopa:
cpegHee
apudmeTmyeckoe,
MeanaHa,
Hanbonbllee n
HaMMeHblLUee
3Ha4YeHus;

— onepupoBaTb Ha
6a30BOM ypOBHE
NOHATMAMM: YaCTOTA
N BEPOATHOCTb
cobbITUA, CAyYaliHbIN
BbIGOpP, ONbITbI C
PaBHOBO3MOXHbIMM
3N1eMeHTapHbIMM
cobbITUAMU;

— BBIYHCIIITH
BEPOSITHOCTHU
COOBITHM HA OCHOBE
II0JIcUCTa YHCia
HCXOJIOB.

B nosceonesnoii srcuznu
U npu u3y4eHuu
Opyeux npeomemos:

— OUEeHMBaTb U
CpaBHMBATHL B
NPOCTbIX CAy4Yanx
BEPOSATHOCTU

He3a8UCUMOCMU
CAVUAUHBIX BEIUYUH,
uMemv npedcmasieHue o
mamemamudeckom
02ICUOAHUU U OUCNEPCUU
CAVUAUHBIX GEIUYUH,
uMemnv npedcmasieHue o
HOPMATIbHOM
pacnpeoeneHuu u
npumepax HOpMaabHO
pacnpeoeyieHHbLX
CAVUAUHBIX BEIUYUH,
MOHUMAMb Cymb 30KOHA
60abWuUX Yucen u
8bI60p0o4YHO20 Memooa
usmepeHus
geposmHocmel;

umems npedcmasneHue
06 ycnosHol

gepoAmHocmu u o nosHou

8epossmHocmu,
MPUMEHAMb UX 8
peweHuu 3a0ay;

umemeo rpedcmasseHue o

BAMCHbLIX YACMHbIX 8UOAX
pacnpedeneHul u
MPUMEeHAMb UX 8
peweHuu 3a0a4;

umemsv npedcmasieHue o
Koppensyuu Ca1y4aunblx

NOHATMEM
reHepasibHan
COBOKYMHOCTb U
BbIBOPKOM U3 Hee;
onepupoBaTb
MOHATMAMM: HACTOTa U
BEPOATHOCTb CObbITHS,
cymma u
npovsBeaeHune
BEPOATHOCTEWN,
BbIYNCAATD
BEPOATHOCTM CObbITMI
Ha OCHOBe nojcyeTa
4yMcna UCXoa0B.;
BJIaJIETh OCHOBHBIMU
MOHSATUSIMU
KOMOWHATOPUKH U
YMETb UX MIPUMEHSTh
P PEIICHUU 33]1a4;
UMETh MPE/ICTABICHUE
00 OCHOBax TEOpHUH
BEPOSITHOCTEN;

UMETh MPEJICTABICHUE
O IUCKPETHBIX U
HEIMPEPHIBHBIX
CIy4YalHBIX BEJIMYMHAX
U pacipeiesieHusIx, o
HE3aBUCHUMOCTH
CIIy4alHBbIX BEJINYUH;
UMETh MPEJICTABICHUE

ueHmpanoHou
npeoesnbHoU meopeme;
umemso
npedcmassneHue o
8b160p0OYHOM
KoaggpuyueHme
Koppenayuu u
/AUHeliHOU pezpeccuu;
umeme
npedcmasseHue o
cmamucmuYecKux
2urnomesax u rnposepke
cmamucmuyeckol
a2unomeseol, 0
cmamucmuke
Kpumepus u ee yposHe
3HaYUMoCmu;

umeme
npeocmassneHue o
C8A3U 3MNUPUYECKUX U
meopemuyecKux
pacnpedeneHull;
umemso
npedcmassneHue o
KOOUpOB8aAHUU,
dsouyHoUl 3anucu,
08ou4YHOM Oepese;
8s7100emb OCHOBHbIMU
MOHAMUAMU meopuu




cobbITUIA B peanbHOM
XKU3HY;

YnTaTb, CONOCTABAATD,
CpPaBHMBATb,
MHTEepPNPeTMpPOBaTh B
NPOCTbIX CAy4aAx
pea/ibHble AaHHble,
npeAcTaB/iEHHbIE B
Buae tabnauu,
anarpamm, rpapuKkos

8eIUYUH, O TUHEUHOU
pezpeccuu.

B nosceonesnou orcusnu u

npU U3yueHuUu Opyeux
npeomemos:

BLIYUCTIAMb UU
OYeHUBamsb 8ePOAMHOCMU
coObIMULL 8 PeanbHOl
HCUZHU,

8b1OUPaAMb NOOX00AWUE
Memoobl NpedCcmasieHust
u 06pabomxku OAHHLIX,

— yMmemb peuams

HeCI0JCHbIE 3a0a4U HA
npumeHeHue 3aKOHa
OonbUIUX Yucen 8
coyuonoau,
CMpaxosauil,
30paBooXpaneHul,
obecnevyenuu
bezonacHocmu HaceleHus
8 UPe3BbIUAUHBIX
cumyayusix

0 MaTEMaTHUYECKOM
0XXUJIaHUU U
JUCIIEPCUHN CITy4alHbIX
BEJINYNH,;

— HMMETh NPEJCTABICHUE
0 COBMECTHBIX
pacrpeneneHusx
CIy4YalHbIX BEJINYUH;

— TIOHUMATh CYTh 3aKOHA
OOJIBIIIUX YUCET U
BBIOOPOYHOTO METO/1a
U3MEPEHUS
BEPOSITHOCTEN;

— UMETh NPEJCTABICHHUE
0 HOPMAJIBHOM
pacrpeneneHuu u
npuMepax HOpMaJIbHO
pacrpeieIeHHbIX
CIIyYallHBIX BEJINYMH;

— UMETb NPEJICTABIICHHUE
0 KOPpeJISLu
CJIy4YalHBIX BEJINYMH.

B nosceomnesnoii orcuznu u
npu u3y4eHuu opyaux
npeomemoas.

— BBIYUCIISITH WIN
OIIEHUBATh
BEPOSTHOCTU COOBITUI
B pE€aJbHOM KU3HU;

2pagos (2pag,
sepwuHa, pebpo,
cmerneHb 8epuluHbl,
nymeo 8 epacgpe) u
ymemb rpumMeHsams ux
npu peweHuu 3a0ay4;
umeme
npedcmassneHue o
depesbax u ymemo
npumeHsamMeo npu
peweHuu 3a0a4;
8/100emb NMOHAMUEM
C8A3HOCMb U yMeMb
npuMeHsamMeo
KOMIMOHEeHMol
ceA3HOCMU npu
peweHuu 3a0ay;
ymMemb ocyuw,ecmenfime
nymu ro pebpam,
06x00b61 pebep u
8epWUuH 2pagha;
umeme
npeocmasneHue o6
alineposom u
2aMUIbMOHOB0OM
nymu, umems
npeocmassneHue o
mpyoHocmu 3a0a4u
HaxoxoeHus




— BBIOMpATh METOJIBI
ITOIXOISAIIETO
IIPE/ICTABIICHUS H
00pabOTKH JTaHHBIX

2aMUSbMOHO8A rNymu;
gs100emb MoHAMUAMU
KOHEeYHble U cYemHele
MHOM(ecmea u ymems
ux npuMeHAmMo npu
peweHuu 3a0a4;
ymMemeo npumeHAmMo
memoo
mamemamuyeckou
UHOYKUUU;

ymMmemso npumeHAmMo
npuHyun Aupuxne npu
peweHuu 3a0a4

Texcmoeswi
e 3aoauu

PewaTtb HECNIOXKHbIE
TEKCTOBble 33434
Pa3HbIX TUNOB;
aHAJIN3UPOBAThH
YCJIOBHE 33/1a4M, IPU
HEOOXONMOCTH
CTPOMTH TS €€
peleHus
MaTEMaTUYECKYIO
MOJICIIb;

MMOHUMATh U
HCITOIB30BaTh I
pelIeHus 3a1a4uu
uH(popMaIuio,
MPEJICTABJICHHYIO B
BUJIE TEKCTOBOU U
CHUMBOJILHOM 3aITMCH,

Pewams 3a0auu pasznvix
MUnos, 8 Mom Hucie
3a0a4u NOBbIUEHHOL
mpyoHocmiu,

8b10UPAMb ONMUMANLHBIL
Memoo peutleHus 3a0adu,
paccmampusas paziudHble
Memoobl;

Cmpoums Mooeib
peuenus 3a0ay,
npo8ooums
odokazameJibHble
PACCYHCOEHUSL,

pewams 3a0a4u,
mpebyrowue nepebopa
BAPUAHMO8B, NPOBEPKU
yenosutl, 6bloopa

— Pemate pa3neie 3a1aumn
MOBBIIIICHHOU
TPYJAHOCTH;

— aHaJU3UpPOBATh
YCJIIOBHUE 3a]1a4H,
BBIOMpATH
ONTHUMAJILHBIA METO
pelIeHus 3a1a4u,
paccMartpuBas
pa3IUYHbBIE METO/IBI;

— CTpPOUTH MOJIENb
pEeILIEHUS 3aJ]a4uH,
MIPOBOJAUTH
JIOKa3aTeJIbHbIC
paccykIeHus pu
pellIeHnN 3a7a4u;

— pemarhb 3aJ1a4u,

LdocmuxceHue
pe3ynemamos pasdena
)




cxeM, TaOJInIl,
Iuarpamm, rpadukos,
PUCYHKOB;
JIEVICTBOBATH I10
aITOPUTMY,
CoJIepIKaIeMycs B
YCIIOBUH 3a/1a4H;
UCTIOJIb30BaTh
JIOTUYECKUC
paccyXIeHHs Ipr
peIIeHNH 3a1a9H;
paboTaTh
U30bITOYHBIMU
yCIIOBUSIMH, BBIOUpast
U3 Bceil uHpopMaInu,
JTAaHHBIE,
HEO0OXOIUMBIE IS
perieHus 3a1a4u;
OCYIIECTBIIATh
HECIIOKHBIN nepedbop
BO3MOYKHBIX
pereHuil, BeIOupas u3
HUX ONTUMAIILHOE TI0
KPUTEPUSIM,
chOpMyITUPOBAHHBIM
B YCIIOBUH,
aHAJM3UPOBATh H
UHTEPIPETUPOBATH
TIOJTYYCHHBIC
penieHus B KOHTEKCTE
yCIJIOBHUS 3a]a4H,

ONMUMATILHO20
pe3yibmama;

—  aHaIU3UpOBaAmMb U
UHMepPnpemuposams
pe3yibmamol 8
KOHmMeKcme YCio6ust
3a0auu, 8blOUpamo
peuteHus, He
npomugopedauyue
KOHMeEKCmy;

—  nepesooums npu peuleHuu
3a0auu uH@opmayuro u3
00HOUL hopmbl 6 Opyeyio,
UCNOIb3YSL NPU
HeoOX00UMOCMU CXembl,
maobauywl, epaguxu,
ouazpammol,

B nosceonesnoil ocusnu u
npu uzyHeHuu Opyeux
npeomemos:

—  pewams npakxmuyeckue
3a0ayu U 3a0a4u U3
opy2ux npeomemoes

Tpebyromue nepedopa
BapHAHTOB, IPOBEPKHU
yCIIOBUI, BEIOOpA
ONTUMAJILHOTO
pe3ynbTara;

— aHAJM3UPOBATH U
UHTEPIPETUPOBATH
MOJIyYCHHbIE PEIICHUS
B KOHTEKCTE YCIOBUSA
3a/1a4u, BbIOMpATh
pelIeHus, He
IPOTHUBOpEYAILINE
KOHTEKCTY;

— TepPEeBOIUTH MPU
pEILIeHNH 3a7auu
UH(POPMAIUIO U3 OJTHOM
dbopMBI 3aIucH B
IPYTYIO0, UCTIOJB3YsI
pu HEOOXOIUMOCTH
CXEMBI, TaOJIHIIHI,
rpaduku, AMarpaMMel.

B noesceonesnou orcusnu u
npu u3yueHuu Opyaux
npeomemos.

— pemarb NPakTUYECKUE
3aJ]a4¥ U 3a7a4U U3
IPYTUX NPEAMETOB




BBIOMPATH PEIICHHUS,
HE TIPOTHUBOPEYAIINC
KOHTEKCTY;

peLaTb 3343a4M Ha
pacyeT CTOMMOCTH
NOKYNOK, YCAyT,
noesgokK unT.n.;
peLaTtb HEeCNOXHble
3a/1a4u, CBA3AHHbIE C
A0N1EBbIM y4acTUEM
BO B/Ial€HUM
dupmon,
npeanpuaTnem,
HeABUXMMOCTbIO;
pewaTb 334341 Ha
NPOCTble NPOLEHTbI
(cncTtembl cKMAOOK,
KOMMCCUM) U Ha
BblUMCNEHUNE
CNOXKHbIX NPOLLEHTOB
B Pa3/INYHbIX CXEMaX
BK/1aZL0B, KPeaAUTOB U
NNOTEK;

pewaTb
npaKTuyeckme
3agaun, Tpebyrowme
MCNONb30BaHMA
OTpULLATENbHbIX
yucen: Ha




onpeaeneHune
TemnepaTypbl, Ha
onpegeneHune
NOI0XKEHMUA Ha
BpeMeHHOM ocun (a0
HaleWn apbl 1 nocne),
Ha ABUXKeHue
[EHEXKHbIX CPeacTB
(npuxoa/pacxon), Ha
onpeaeneHune
rny6uHbI/BbICOTbI U
T.N,;

MCNONb30BaTb
NOHATME MacwTaba
AN HAXOXKAEHMS
PACCTOAHMMW U ANUH
Ha KapTax, NaaHax
MECTHOCTM, NAaHax
NnomMeLLeHUn,
BbIKPOWKax, Npu
paboTe Ha
KoMnbloTepe u T.M.

B nosceounesnoii scusnu

U npu U3yyeHuu
Opyeux npeomemos:

pelaTh HECIIOKHBIE
MIPAKTHYECKUE
3a/1a4H,
BO3HUKAIOILME B




CUTYyaILUsIX
OBCEIHEBHOU KU3HU

T'eomempu
A

— OnepwuposaTtb Ha
6a30BOM ypoOBHe
NOHATUAMM: TOYKaA,
Npsmas, N10CKOCTb B
NPOCTPaHCTBE,
napannenbHoCTb U
nepneHAuKyNApHOCTb
NPSAMbIX U
NJIOCKOCTEN;

— pacnos3HaBaTb
OCHOBHbIE BUAbI
MHOTFOrpaHHUKOB
(npn3ma, nupammaa,
NPAMOYrO/IbHbIN
napannenenuneg,
Kyb);

— un3obparkatb
nsyyaemole GUrypbl
OT PYKM U C
NPUMEHEHMEM
NPOCTbIX YEPTENKHbIX
MHCTPYMEHTOB;

— penatb (BbIHOCHbIE)
NNOCKME YepTeXn N3
PUCYHKOB NPOCTbIX
ob6bemHbIX duryp:
BUA, CBEPXY, COOKY,

Onepuposameb
MOHAMUAMU: MOYKAQ,
npAMas, na0CKoCMeo 8
npocmpaHcmee,
napannenbHoCmMeo u
neprneHOUKYNAPHOCMb
MPAMbIX U na0cKocmeu;,

npUMeHAMSb 0718 peweHus

30004 ceomempuyeckue
¢hakmel, ecnu ycnosus
npumeHeHUsA 3a0aHbl 8
AsHoU ¢hopme;

pewame 3a0a4uU Ha
HaxoxcoeHue
2eomempu4ecKux
8esuYUH ro obpasuam
unu anzopummam;
desname (8bIHOCHbIE)
M/A0CKUe Yepmexcu U3
PUCYHKO8 06 bEMHbIX
¢uayp, 8 mom vucne
pucosameo 8u0 ceepxy,
cboKy, cmpoumes ce4yeHus
MHO202PAHHUKOS;
u3esneKkame,
UHmMepnpemuposame u
npeobpaszossieameo

— Baanets
reOMETPUUECKUMHU
HOHSATUAMH IIPU
pEILIeHNH 3a]a4 U
IPOBEJCHUU
MaTeMaTHYECKUX
pacCyXIeHNN;

— CaMOCTOSITENBHO
(bopMyIMpOBATH
oTpeeNeHUs
reOMETPUUECKUX
¢uryp, BbLABUTaTh
TUIOTE3bI O HOBBIX

CBOMCTBAX M MpU3HAKAX
r€OMETPUYECKUX (UTYP

1 00OCHOBBIBATH MU
OTIpOBEPraTh HX,
00001I1aTh N
KOHKPETHU3HPOBAThH
pe3ynbTaThl HA HOBBIX
KJjaccax Quryp,
IPOBOJIUTH B
HECJIOKHBIX CITydasx

kiaccuduxaiuto Guryp

110 Pa3JIMYHBIM
OCHOBAHMSIM;

— HCCIIeIOBATh YEPTEKH,
BKJIIOYasi KOMOMHAIINHA
buryp, U3BIEKaTh,

Umemeo
npedcmassneHue 06
aKCUOMaMUYeCKoM
memooe;

8/100emb NOHAMUEM
2eomempu4eckue
Mecma moyekx 8
npocmpaHcmee u
ymemb rpumeHsImso ux
014 peweHus 3a0a4;
ymMmemso npumeHAmMo
0718 peweHus 3a0a4
ceolicmea nNao0CKUX u
08y2PaHHbIX Y2108,
mpexz2paHHO20 yana,
meopembl KOCUHYCO8 U
CUHyco8 0118
mpexz2paHHOo20 yena;
8/100emb NOHAMUEM
neprneHouKynapHoe
ceyeHue npu3meol U
ymMemso npumMeHAmMb e20
npu peweHuu 3a0a4;
umeme
npedocmasseHue o
dsolicmeeHHocmu
npasusibHbIX




CHU3Y;

n3BNEeKaTb
nHpopmaumio o
NPOCTPAHCTBEHHbIX
reomeTpu4ecKkmx
durypax,
npeAcTaB/IEHHYIO Ha
yepTerkax u
PUCYHKaX;
NPUMEHATbL Teopemy
Mudaropa npwu
BblYMCAEHUU
31eMEHTOB
cTepeoMeTpUYecKmx
duryp;

Haxo4AnTb 06bEMBI U
naowaamn
NoOBEpPXHOCTEN
NpPOCTENLLNX
MHOTOTrPaHHUKOB C
NPUMEHEHMEM
dopmyn;
pacno3HaBaTb
OCHOBHble BMAbI TEN
BpaleHus (KoHyC,
uMAnHApP, chepa u
wap);

HaxoAUTb 06bembl U
naowaau

UHgopmayuto o
2eomempuyeckux
¢ueypax,
npeocmassieHHyo Ha
uepmexax;

npuMeHsamMeo
2eomempuyeckue (hakmel
0714 peweHus 3a0a4, 8
mom 4ucne
npeonosanaz2arouiux
HeCKOs/bKO Waz2o8
peweHus;

onucblIsaMsb 83aUMHOE
pacrosioxceHue npsamoix u
naockocmeli 8
npocmpaHcmaee;
chopmynuposame
ceolicmea u rnpu3HaKu
duayp;

0oKa3bieamo
2eomempuyeckue
ymeepxoeHus;
e8s1a0emb cmaHOapmMHolU
Knaccugukayuel
MPOCMPAHCMBEHHbIX
¢ueyp (nupamuoel,
npu3Mbl,
napannenenuneosi);
Haxodums ob6vemel U

UHTEPIPETUPOBATH U
npeoOpa3oBbIBATH
uH(pOpMaIuIo,
IIPEICTABIICHHYIO Ha
YepTeKax;

pemarh 3a71a4u
r€OMETPUYECKOTO
coJiepKaHusi, B TOM
YHUCJIC B CUTYAIlUsX,
KOT/Ia aJITOPUTM
pEIICHUS HE CIIeTyeT
SIBHO W3 YCJIOBHS,
BEITIOJTHATH
HEOOXOIUMBIE I
pelIeHUs 3aa4u
JIOTIOJTHUTEJIbHBIC
OCTPOCHUS,
UCCJIEIOBAThH
BO3MOYKHOCTh
MPUMEHEHUS TEOPEM U
bopMyII IS peIIeHUs
3ajad;

yMeTh (popMyIupoBaTh
U JI0Ka3bIBaTh
TCOMETPUUICCKUE
YTBEPKICHUS,
BJIAJICTh TIOHSITHSIMU
CTEPEOMETPHUU: TIPU3MA,
napayyieenumenI,
UpaMuaa, TeTpadip;
UMETh TTPE/ICTABJICHUS

MHO202PAHHUKOS;
8s100emb MoHAMUAMU
yeHmpasnbHoe u
napasnnesnsHoe
npoekmuposaHue u
npuMeHamMs Ux rnpu
nocmpoeHuu cev4eHul
MHO202PAHHUKO8
MemoOooM rnpoeKyull;
umeme
npedcmassneHue o
passepmke
MHO202PAHHUKA U
Kpamualiwem nymu Ha
nosepxHocmu
MHO202PAHHUKQ;
umeme
npeocmassneHue o
KOHUYEeCKUX CeYeHUsX;
umeme
npeocmasseHue o
Kacarouwuxca cgpepax u
KombuHayuu men
8paweHus u ymemso
npuUMeHAMsb Ux rnpu
peweHuu 3a0a4;
npumeHsamMeo npu
peweHuu 3a0a4
¢opmyny paccmosaHua




NOBEPXHOCTEN
NPOCTENLLNX
MHOTOrpaHHUKOB U
Ten BpaLweHus ¢
NPUMEHEHMEM

dbopmyn.

B nosceonesnoii orcusnu
U npu u3yyeHuu
opyaux npeomemoas:

— COOTHOCMUTb
abcTpaKTHble
reomeTpuyeckue
NOHATUA U PaKTbl C
peanbHbIMM
KU3HEHHbIMMU
obbeKkTamn n
CUTyaumsamm;

— WCNO/Jb30BaTb
CBOMCTBA
NPOCTPAHCTBEHHbIX
reoMmeTpu4ecKkmx
buryp ana pewenua
TMMNOBbIX 334a4
NPaKTUYeCcKoro
coaepaHus;

— COOTHOCMTb NJOLaam
NOBEPXHOCTEN Ten
0AMHaKoBOM GpOpPMblI

naowaou nosepxHocmelt
2eomempu4eckux mes ¢
npumeHeHuUem (popmysi;
—  8bIYUCAAMb PACCMOAHUA
U yesnel 8 NpocmpaHcmee.

B nosceonesnotii scuznu u
npu u3yyeHuu Opy2ux
npeomemos:

— ucrnonb3osame ceolicmsa
2eoMmempuveckux guayp
0718 peweHus 3a0a4
MPAaKMuU4YecKkoz20
xapakmepa u 30004 u3
Opyaux obaacmeti 3HaHUU

00 akcrmoMax
CTEPEOMETPUU U
CIIEACTBUSIX U3 HUX U
yYMETh MIPUMEHSThH UX
IIPY PEIICHUH 3a]1a4;

YMCTb CTPOUTH CCUCHHA

MHOTOTPaHHHUKOB C
UCIIOJIb30BaHUEM
pa3IMYHBIX METO/IOB, B
TOM YHCJIE U METOJA
CJIEJIOB,;

UMETH MPEICTABICHUE
0 CKPEIIMBAKOLIUXCS
OpsSIMBIX B
IPOCTPAHCTBE U YMETh
HaXOJUThb yroJl U
PacCTOsTHUE MEXKITY
HUMU;

OPUMEHSITH TEOPEMBI O
apajuIeIbHOCTH
NPSAMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE MPHU
pelIeHnH 3aay;
YMETb IPUMEHSTh
napajijiebHOe
IPOEKTUPOBAHUE IS
u300pakeHus puryp;
YMETh NPUMEHSTh
NEePHEeHAUKYISIPHOCTH
IIPSIMOM U IIJIOCKOCTH
IpYU pEeUIEHUH 3334,

om MoYKu 00
na0cKocmu;

87100emb Pa3HbIMU
cnocobamu 3a0aHuUA
npamol ypasHeHUAMU
U ymeme rpumeHAMob
npu peweHuu 3a0a4;
npumeHsmMeo npu
peweHuu 3a0a4 u
0oKazamenbcmee
meopem 8eKMOpPHbIU
memoo u memoo
KoopOuHam;

umeme
npeocmasneHue o6
akcuomax obvema,
npuMeHAmMes hopmyssi
obvemos
NpPAMOY20/16HO20
napannenenuneoa,
npu3Mbl U MUPAMUObI,
mempa3aopa npu
peweHuu 3a0a4;
npUMeHsmos meopemMsl
06 omHoweHuAx
06vemos npu peweHuu
30004;

npuMeHsamMos UHmMeapasn
014 8blYUC/AEHUA




Pa3/IMYHOro pa3mepa;
COOTHOCUTb 06BEMBI
CoCyA0B OAVMHAKOBOM
$opMbl Pa3/INYHOIO
pa3mepa;

oueHnBaTb popmy
nNpPaBUbHOTO
MHOTOrpaHHUKa
nocne CNua0B, CPe30B
nT.n. (onpeaenatb
KO/IMYECTBO BEPLUWH,
pebep u rpaHen
NONYYEHHbIX
MHOrOrpaHHUKOB)

BJIAJICTh MMOHATUAIMU
OpPTOTOHAJIBHOE
IIPOEKTUPOBAHNUE,
HAKJIOHHBIE U UX
IIPOEKIUH, YMETh
IPUMEHSATH TEOPEMY O
TpeX NMEPIEHANKYIIAPAX
IIPU pEUICHUH 3a/1a4;
BJIAJIETh MMOHATUAMU
pPacCTOSIHUE MEXKIY
¢urypamu B
MPOCTPAHCTBE, OOIIIHIA
NEPHEHANKYJIISAP ABYX
CKPEILLUBAIOIINAXCSA
IOPSIMBIX U YMETH
IPUMEHSATH UX IPU
pELIECHNH 3a1aY;
BJIAJETh IOHATHEM
YTOJI MEXIY NPSIMON U
IJIOCKOCTBIO M YMETh
IIPUMEHSITH €0 MpU
pELIECHNH 3a1aY;
BJIAJETh NOHATHIMU
JBYTPAHHBIN YroJI, yroJ
MEXKIy IUIOCKOCTSIMH,
NIEPIIECHINUKYJIAPHbIE
IJIOCKOCTU U YMETh
OPUMEHSThH UX MPU
pELICHNUH 3a1aY;
BJIAJIETh MOHATHAMU
IpU3Ma,

obvemos u
nosepxHocmeli men
spawieHus,
8bl4yuCAeHUA naowaou
cghepuyeckoz0 rnosca u
0bvema waposozo
Cr104;

umemso
npedocmasseHue o
0suUMEeHUAX 8
npocmpaHcmae:
napasnesnbHoMm
nepeHoce, cummempuu
OmHocumesibHo
na0cKocmu,
ueHmpanoHol
cummempuu,
nosopome
OmHocumesibHO
npamodl, UHMosou
cummempuu, ymemso
npUMeHAMsb Ux rnpu
peweHuu 3a0ay;
umemso
npedcmassneHue o
naow,aou
0pPMO20HANbHOU
npoexkyuu;

umeme




napajuieJIenunes] u
IIPUMEHATH CBOMCTBA
napajuieienuneaa npu
penIeHnu 3aay;
BJIAJCTh IIOHATHEM
IPSIMOYTOJIBHBIN
napaJieenunes u
IPUMEHSATH €TI0 IIPU
pelIeHnu 3aay;
BJIAJETh NOHITHIMU
nupamMmuaa, BUIbI
nUpamMu, 3JIEMEHTBI
IPaBUIBHON MUPAMUIBI
Y YMETb IPUMEHSTh X
IIPYU pELICHUH 33/a4;
UMETH IIPEICTABICHUE
0 TeopeMe Dumepa,
paBUIbHBIX
MHOTOIpaHHHKAX;
BJIAJIETh MOHATHEM
IUIOLIAAN
ITOBEPXHOCTEN
MHOTOI'PAaHHHUKOB U
YMETh IPUMEHSTH €TI0
IpYU pEUICHUH 3a/1a4;
BJIAJ€Th NOHATHIMU
TeJa BpallleHUs
(UMIIMHIp, KOHYC, I1ap
u cdepa), UX CEUCHHUS U
YMETh NPUMEHSTh UX
IpYU pEeUIEHUH 3334,

npedocmasseHue o
mpex2paHHOM U
MHO202PAHHOM yese U
npumeHAamMs ceolicmea
MAO0CKUX Y2708
MHO202PAHHO20 y2na
npu peweHuu 3a0ay4;
umemso
npeocmasseHuUs o
npeobpazosaHuu
nooobus, 2comomemuu
u ymemeo rnpumeHsameo
Uux npu peweHuu 3a0a4;
ymemo pewame
3a0a4u Ha rsiaockocmu
memooamu
cmepeomempuu;
ymemeo npumeHAameo
gopmysbl o6vEMOB
npu peweHuu 3a0a4




BJIa/I€Th OHATUAMU
KacaTeNbHbIE NPSMBIE U
IUIOCKOCTH U YMETH
IPUMEHATD U3 MIPU
pElLIeHNN 3ajay;
UMETh NPEACTABICHUS
O BIMCAHHBIX U
OIMMHCaHHBIX cepax u
YMETh MPUMEHSTH UX
IIpU pEIIeHUH 3a7a4;
BJIa/IeTh IOHATUSAMU
00BeM, 00BEMBI
MHOTOTPaHHUKOB, TEJl
BpallleHus U
OPUMEHATD UX MPH
pEIIeHNN 3aja4;
UMETH MPEACTABICHUE
0 pa3BepTKe IIINHIPA
¥ KOHYCa, TJIOMIAIH
MIOBEPXHOCTHU
WIMHJPA U KOHYCA,
YMETb IPUMEHSTH UX
IpU pEIIeHUH 3a]1ay;
UMETh MPEICTABIICHUE
0 mIomaau chepsl u
YMETb MIPUMEHSTH €TO
NIPU PEIICHUH 3a7a4;
YMETb pelaTh 3aa9u
Ha KOMOWHAIUU
MHOTOTPaHHHUKOB U TeJ
BpallleHus;




— UMETb NPEJCTABICHUE
0 m0o100UU B
IIPOCTPAHCTBE U YMETH
pemiaTh 3a/1a4u Ha
OTHOIIICHHE 00BEMOB U
IIoIaae
ITIOBEPXHOCTEN
oA00HBIX GUTYP.

B nosceonesnotii scuznu u
npu u3yueHuu Opyeux
npeomemos.

— COCTAaBJIATH C
UCIOJIL30BAHUEM
CBOMCTB

r€OMETPUYECKUX (HUTYp

MaTeMaTUYECKUE
MOJENH JI PELICHUS
3a/1a4 MPaKTUYECKOTO
XapakTepa v 3a7a4 u3
CMEKHBIX JUCITUTLIINH,
UCCJIEeI0BATh
NOJIyYeHHbIE MOJEIIH U
UHTEPIIPETUPOBATH
pe3ynbTar

Bexmoput
u
Koopouna
mul @
npocmpan
cmee

— OnmnepupoBath Ha
0a30BOM ypOBHE
MOHSTHEM JEKaPTOBBI
KOOpIMHATHI B
IPOCTPAHCTBE;

— HaxoJuTh
KOOPIMHATHI BEPUTUH

—  Onepuposamv nOHAMUIMU
0eKapmoasvl KOOPOUHAMbL
8 npocmpancmaee, 6eKmop,
MOOYIb 8eKMopa,
PABEHCMB0 8EKMOPO8,
KOOpOUHAamul 6eKmopd,
Y20l MedHcOy 6eKmopamil,

— BnageTrs noHATHSIMU
BEKTOPBI U UX
KOOPJIMHATHI;

— YMETH BBIIOJIHATH
omneparuu Hajl
BEKTOPaMH;

LdocmuxceHue
pe3ynbmamos pasoesna
Il;

Haxodumb obvem
napannenenuneoa u
mempas0pa, 3ad0aHHbIX




Ky0a u CKaNApHOE NpoussedeHue HCTI0JIb30BATh KOOpOuHamMamu ceoux
MPSIMOYTOJIEHOTO BEKMOPO8, KOJLIUHEAPHbLE CKaJISIPHOE 8EepPWUH;
napajiesienunena BEKMOPbL; IIPOU3BEICHUE — 3a0008amb NPAMYIO 8
HAX00UMb paccmosue BEKTOPOB TPH PEIICHUU npocmpaxcmee;
MeHcOy 08YMS MOUKAMU, 3aj1ad4; — Haxodumeb paccmosHue
CYMMY 6€KMOPO8 U IPUMCHSTh YPaBHCHHE om moyKu do
npouszsedere 6eKmopa Ha IIOCKOCTH, (POPMYILy 0CKOCMU 6 CLCmeme
YUCTIO, Y2O0TL MENCOY PaCCTOSHUSI MEXIY koopAUHAM;
BEKMOPAMU, CKATISIPHOE TOYKaMH, YPaBHCHHE
npouseedeHiue, chepsl pU PEIICHAN ~ Haxodume paccmosHue
PACKIA0bIBAMb BEKMOP NO 3a1ad4; Me3 oy
06YM HEKOJIUHEAPHBIM IPUMEHSITb BEKTODbI U CKpewusaowumuca
sexmopam; METOJT KOOP/THHAT B NPAMbIMU, 3000HHbIMU
3a0a8amo NIOCKOCHIb IIPOCTPAHCTBE MPH 6 cucmeme KoopOuHam
ypaeneHuem 6 pelieHny 3aaaq
0eKapmosoil cucmeme
KOOpOuHam,
pewams npocmetiuiue
3a0auu 8gedeHuem
BEKMOPHO20 bazuca
Hcmopua | — OnuceiBaTh lIpeocmasnsame 6xnao Nwmets npeacrasnenue | JocmuxeHue
mMamemam OTJICIbHBIC 8b10AIOUUXCS 0 BKJIAJI€ BBIJAIOIINXCS | pe3yabmamos pasoena Il
UKu BBIJIAIOIITHECS MaAMemMamuxos 6 MaTeMaTHKOB B
pe3yibTaThl, paseumue Mamemamuxi u pa3BUTHE HAYKH;

MTOJIyYEHHBIE B XOJI€
pa3BUTHUSA MaTEMaTUKHU
KakK HayKH;

3HATh MPUMEPHI
MaTEMATHYECKUX
OTKPBITAN U UX
aBTOPOB B CBSI3U C

UHBIX HAYYHBIX 0ONacmell;
NOHUMAMb POJlb
mamemamuKky 8 paseumuu
Poccuu

IIOHUMATH POJIb
MaTEMaTHUKH B
passutuu Poccun




OTEYECTBEHHOU U
BCEMUPHOU UCTOPHUEN;
ITIOHUMATh POJIb
MaTEMaTHUKH B
paszButuu Poccun

Memoowt
mamemam
UKu

[TpuMensTH
W3BECTHBIE METOIbI
IIPU PELUICHUU
CTaHIAPTHBIX
MAaTEMATHYECKUX
3a1ay;

3aMeyarh U
XapaKTepPU30BaTh
MaTEMaTUYECKUE
3aKOHOMEPHOCTH B
OKpYKaromIen
JICUCTBUTCIILHOCTH,
MPUBOJUTH IPUMEPHI
MaTEMATHYECKUX
3aKOHOMEPHOCTEN B
IIPUPOJE, B TOM UHCIIE
XapaKTEePU3YIOLINX
KpacoTy U
COBEPILIECHCTBO
OKPYKaroUIEro Mupa
Y IPOU3BEICHUMN
HCKYCCTBa

Hcnonvzoeamsv ocHoéHbie
Memoobl
JoKazamebCcmea,
npoeooums
00Ka3amenbCcmeo u
BbINONHSAMb
onpoeepocenue;
NPUMEHSIMb OCHOBHbIE
MemoObl peuienusl
MamemMamu4eckux 3a0ay;
HA OCHOGE
MamemamuyeckKux
3aKoHOMepHOCmell 8
npupooe
Xapaxkmepu308amb
Kpacomy u co8epuLeHCme0
OKpYHCAIOUe20 Mupa u
npouseeoenUll UCKYCCmed,
npuMeHsmob npocmeuuiue
npocpamMmHsle cpeocmed u
91EeKMPOHHO-
KOMMYHUKAYUOHHbLE
cucmembvl npuU peuleHuu
Mamemamu4eckux 3a0ay

— MHcnons3oBaTh
OCHOBHBIE METO/IbI
JIOKAa3aTeIbCTBA,
MIPOBOJUTH
JIOKa3aTeNIbCTBO U
BBITIOJIHATD
OIIPOBEPIKEHUE;

— IIPUMEHSTH OCHOBHBIE
METO/IbI PELICHUS
MaTeMaTUYECKUX 3a1a4;

— Ha OCHOBE
MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B
IPpUPOJIE
XapaKTepU30BaTh
KpacoTy u
COBEPILEHCTBO
OKpY>Karollero Mupa u
IIPOU3BEACHUN
VCKYCCTBA,

— TIPUMEHSTH
IpocTenme
MIPOTPaMMHBIE CPE/ICTBA
Y DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE
CHCTEMBI IPU PELICHUN

— JocmuxceHue
pe3ynemamos pasdena
Il;

— MpumeHsIMeb
mamemamu4yeckue
3HAHUA K
uccnedos8aHuUKo
OKpyxcarow,e2o mupa
(moodenuposaHue
¢huszuvyecKux
npoueccos, 3a0a4u
3KOHOMUKU)




MaTEMaTUYECKUX 3a71a4;
I10JIb30BaThCS
TIPHUKJIaTHBIMH
porpaMMaMi U
IporpaMMaMu
CHMBOJILHBIX
BBIYHCIIEHUN IS
HCCIIEIOBAHUS
MaTEMaTHYECKUX
00BEKTOB




Conep:xanne Tem 10 kiaacce

AJireOpa u HayaJIa aHAJIN3a

[loBTOpeHue. PemieHue 3agad ¢ UCHOJIB30BAaHUEM CBOMCTB YHCE M CUCTEM CUHCIICHMUS,
JNEIUMOCTH, JIOJE€d W 4YacTel, NPOLEHTOB, MOIyJlel uyucen. Pemenue 3amau ¢
UCIIOJIb30BAHUEM  CBOMCTB CTENEHEM M KOpPHEW, MHOIOWIEHOB, IpeoOpa30OBaHMIA
MHOTOWICHOB U JPOOHO-pallOHATBHBIX BBIPAKEHUN.

Pemenue 3a1a4d ¢ ncnonb30BaHUEM rpagyCHOM MEpBI yriia. MoayJib 4nciia U €ro CBOMCTBA.
Pewrenne 3a1au Ha JBUYKEHHUE U COBMECTHYIO pa0OTy C OMOILIBIO JIMHEMHBIX U KBAJIPATHBIX
YpPaBHEHU U MX cuUCTeM. PellleHne 3amady ¢ MOMOUIBIO YUCJIOBBIX HEPABEHCTB M CUCTEM
HEPaBEHCTB C OJIHOM NIEPEMEHHOM, C MPUMEHEHUEM U300PAKEHUS YUCIOBBIX IPOMEKYTKOB.
Pemenue 3amay ¢ UCMONB30BAaHUEM YHUCIOBBIX (PYHKIMH M uX rpadukoB. VMcnonb3oBaHue
CBOMCTB ®  rpaQuKOB  JHMHEWHBIX W  KBaJpaTHUUHBIX  (YHKIUH,  0OpaTHOI
MPOMOPIMOHAIBHOCTH ¥ (QYHKIUU y:«/; . I'paduueckoe perieHue ypaBHEHHH W
HEPABEHCTB.

TpuroHomeTpuyeckas OKPYXKHOCTb, paoduanHas mepa yena. CHUHYC, KOCUHYC, TAaHIEHC,
KOmaH2eHc MPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO U CIEICTBUS
13 Hero. 3HaueHusl TpuronoMerpuueckux Gpynkumii ns yriaos 0°, 30°, 45°, 60°, 90°, 180°,

270°. (o0, Z, E,E,g pan). @opmynvl Cr0HCEHUS MPUSOHOMEMPULECKUX PYHKYUL, OpMYibl

npuseoenust, hopmyivl 080UHO20 APSYMEHMA..

Hymu ¢yHKIMM, NOpOMEXYTKHM 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb. HawmOGombiiee u
HauMeHblllee 3HaueHue ¢GyHkuuu. llepuoanueckue (yHKIMM. YETHOCTh M HEYETHOCTH

(GyHKUIHH.

Tpuronomerpruueckue QYHKIUU y =cosX,y =sinx,y =tgx. @yuxyus y =ctgx . CBOHCTBa
U TpaUKu TPUTOHOMETPUUIECKUX HYHKIIUH.

ApPKKOCHHYC, apKCHUHYC, apKTaHreHc 4ucia. Apkkomaneenc uucna. llpocteitime
TPUTOHOMETPUUECKHUE YpaBHEHHUs. PellleHre TpUroHoMeTpHUIEeCKUX YpaBHEHUH.

Pewenue npocmeiiwux mpueconomempuueckux HepageHcms.

Crenenp ¢ JCUCTBUTENBHBIM IIOKAa3aTelieM, CBOWCTBAa creneHu. lIpocreimme
NOKa3aTelibHble ypaBHEHUs W HepaBeHcTBa. [loka3arenbHass (QyHKIUS U €€ CBOMCTBAa H
rpaduk.

Jlorapudm wuyumcna, cBoiictBa jorapudma. Jlecsatuunpii Jorapubm. Yucio e.
Hamypanonoiti  nocapugm. [TpeobpazoBanue JorapuMUUECKUX BBIPAKEHU.
Jlorapudmuueckue ypaBHEHUs U HepaBeHCTBa. Jlorapupmuyeckass QyHKIUS U €€ CBOICTBA
u rpaduk.

CrenenHast pyHKIUS U €€ CBOMCTBA U TpaduK.

Memoo unmepeanos 01s pewieHus HepageHcma.

I'eomerpus
[ToBTOpenue. Pemienue 3amad ¢ mpuMEHEHHEM CBOMCTB (PUTYp Ha TUIOCKOCTH. 3aja4ydl Ha
JIOKa3aTesIbCTBO U MOCTPOEHHE KOHTpHpHUMEpoB. Mcnonb3oBaHuWe B 3ajadax NPOCTEUIIUX



JOTUYECKUX IMpaBWil. PemeHne 3agad C HCHONB30BAHUEM TEOPEM O TPEYrOJIBHUKAX,
COOTHOLIEHU B MpPSIMOYTOJbHBIX  TPEYroJbHUKaX,  (PakToB,  CBSI3aHHBIX  C
YeThIPEXyrojJbHUKaMU. PemieHue 3amad ¢ HCIOJIB30BAHMEM (PAKTOB, CBS3aHHBIX C
OKpPYKHOCTSIMU. PemieHue 3agad Ha M3MEpPEHUsT Ha IUIOCKOCTH, BBIYMCIEHUE [JIUH H
wiomanen. Pewenue 3a0au ¢ nomMowpbio 6eKmMopo8 u KOOpOUHAm.

Harnsagnas crepeomerpusi. ®urypsl U ux wu3o0paxenus (kKyO, nupamuga, MOpU3Ma).
OcHosHble nousmusi cmepeomempuu u ux ceoticmea. CeueHus Ky0a u TeTpaj’Jipa.

Touka, psiMasi ¥ TNIOCKOCTh B IIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX.
B3auMHOEe pacnosioKeHHe IpsMBIX M IUIOCKOCTEM B MpocTpaHcTBe. IlapamuienbHOCTh
OpsIMBIX U TJIOCKOCTEH B mpocTpaHcTBe. M300paskeHue MpOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp Ha MIOCKOCTH.

Paccrostaust Mexay ¢purypamu B mpoCTPaHCTBE.

VYrasl B ipocTpaHcTBe. llepneHauKyIapHOCTD NPAMBIX U IIJIOCKOCTEN.

[Ipoekiust purypsl Ha MIOCKOCTh. [IprU3HAKK EPIEHANKYISIPHOCTH MPSIMBIX U IUIOCKOCTEHN
B IIPOCTpaHCTBE. TeopeMa 0 Tpex NEepIEeHINKYIsIpax.

Muororpannviku. [lapamnenenunen. CBoicTBa NOPSIMOYTOJABHOTO — MapallIeieHUIEA.
Teopema Iludaropa B mpoctpanctBe. Ilpusma u nupamuna. IlpaBuiibHas nupamuga u
npaBuibHas npusma. [Ipsimas nupamuaa. 7IE€MEHTHI TPU3MBI U IUPAMUJIBI.

[1momaas NOBEPXHOCTH MPABUIBHON IUPAMUJIBI U IPSIMOM TTPU3MBL.

BepositHocTh ¥ cTaTuCTHKA. Pa0oTa ¢ JaHHBIMU

[ToBTOopenue. Pemenue 3amady Ha TabiuyHOe M TpaduUecKoe MNpECTaBICHUE JTaHHBIX.
Hcmonb30BaHre CBOMCTB M XapaKTEPUCTHUK YHCIOBBIX HAOOPOB: CPEIHUX, HAMOOJBIIETO U
HaMMEHBIIIEr0 3HAUCHHUs, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpeoenenue wacmomsi u
seposimuocmu  cobvimuii. Buiyucienue eeposmuocmell 8 ONblMax ¢ PAGHOBO3MONCHLIMU
anemeHmapuuimMu ucxooamu. Pewenue 3adau ¢ npumenenuem xomounamopuku. Pewenue
3a0ay HA BbIYUCTEHUE BEePOSIMHOCMEl He3A8UCUMBIX COObIMULL, NPUMEeHeHue opMybl
cnoocenus geposmuocmeil. Pewenue 3adau ¢ npumenenuem ouazcpamm Jiinepa, Oepesa
sepossmuocmeti, popmynvl bepuynu.

Ycenosnas eeposmuocme. Ilpasuno ymuooicenus eeposimuocmen. Dopmyna noaHOU
8EpPOSIMHOCMU.

Jluckpemuvie crnyuatinvle serudunsvl u pacnpedenenus. Hezasucumvie ciyyaiinvle 8eauduHbl.
Pacnpeoenenue cymmol u npouzsedenus He3a8UCUMbBIX CAVUAUHBIX GEIUYUH.
Mamemamuueckoe ooicuoanue u oucnepcus CIy4auHou eeaudunsvl. Mamemamuueckoe
oJfcuOanue U OUCHEPCUsi CYMMbL CHYYauHbIX eequuul. | eomempuueckoe pacnpeoenerue.
bunomuanvnoe pacnpeodenenue u e2o ceoticmaa.

Henpepuisnvie cryuaiinvle genuuunsl. Ilonamue o niomuocmu eepoamuocmu. Pagnomeproe
pacnpeoenetue.

llokazamenvroe pacnpedeneHue, e2o napamempeol.



llousmue o HopmanvHom pacnpedenenuu. Ilapamempvr HOpMATLHO20 pacnpeoeneHus.
llpumepsl  cryyaumvix GenuuUH, HNOOYUHEHHbIX HOPMAILHOMY 3AKOHY (HO2peuHOoCmb
UsMepeHUti, pocm 4ei08eKa).

Hepasencmeso Yebviuesa. Teopema bepuyninu. 3axon 6onvuiux yucen. Boibopounwlii memoo
usmepenus gepoamuocmett. Ponb 3akona Oonvuux yucen 8 Hayke, npupooe u oowecmse.

Kosapuayuss 08yx cayuaumeix eenuuun. Ilonamue o xkosghguyuenme xoppenrayuu.
Coemecmubie HaAOMOOEHUs O08YX CHYYAUHBIX GeauyuH. Bvibopounviti  kodpduyuenm
KOppenayuu.

Conep:xanne Ttem 11 kiaacce
AureOpa 1 HayYaJIa aHAJIN3a

[Tosropenune. Hynu  ¢GyHKIUM, DOPOMEXYTKH  3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb.
Haubonbiiee u Haumenpiee 3HaueHue Qpynkuuu. [lepuoanueckue ¢yHkiuu. YeTHOCTh U
HEYETHOCTb PyHKIMI. Croorchbie hynkyuu.

Obpamnvle mpueconomempuueckue QyHKYuu, ux cOUCMEa U epaguxu.
HppaunoHanbHble ypaBHEHUS.
Memoo unmep6anog 05 peuieHuss HepageHCms.

llpeobpaszosanus  epaguxos  Gyuxkyuti: cosue 6001b KOOPOUHAMHBIX  OcCell,
pacmsdicerHue u cocamue, OmpadiceHue OMHOCUMENbHO KOOpOuHamuwix ocel. I paguyeckue
MemoObl peuleHuss YpasHeHull U HepaseHcme. Pewenue ypaemweHuu u HepageHcms,
cooepaHcaujux nepemenHyro noo 3HAKOM MOOYJIA.

Cucmemvl  NOKA3AMENbHBIX, 102APUPMUUECKUX U UPPAYUOHATbHLIX YPAGHEHULL.
Cucmembl NOKA3amenbHbIX, 102APUPMULECKUX HEPABEHCMNE.

Bzaumno obpamuvie pynkyuu. I paguxu e3aumno oopamuvlx hyukyuil.

Vpaeuenus, cucmemol ypasnenuii ¢ napamempom.

[TpousBoanas ¢pynkuuu B Touke. KacarenbHas k rpaduxy Qynkiuu. ['eomerpuaeckuit
u Quznueckuil cmbica Tpou3BojHOM. [IpomsBoaHbie 3nemMeHTapHbIX (yHKIUN. [lpasuna
ougppepenyuposarus.

Bmopas npouzeoonas, ee ceomempuieckuil u Qu3uueckuil CMbiCIl.

[TonsiTHe 0 HEMPEePBIBHBIX QYHKIUAX. TOUYKHM IKCTpeMyMa (MaKCUMyMa U MHHUMYMA).
HccnenoBanne »diaeMEHTapHBIX (PYHKIIMH Ha TOYKHM DJKCTPEMyMa, HauOOJbIIee W
HAaWMEHbIIIEe 3HAYCHUE C TIOMOIIBIO MPOU3BOAHOU. [locmpoenue ecpaguxos Gyuxkyuil c
NOMOWbI0 NPOU3800HbIX. [Ipumenenue npou3soO0HOU Npu peuleHuu 3a0ad.

[TepBooGpa3znas. Ilepsoobpasnvie snemenmapuolx hyukyuil. Ilnowadv KpueosuHeuHou
mpaneyuu. @Popmyna Hvtomona-Jletionuya. Onpedenennviii unmecpan. Bviuucienue
naowaoel NIOCKUx Queyp u 00vemos mei 8paujerus ¢ NOMOWbIO UHMe2paid.

I'eomerpus

HOBTOpeHI/Ie. Pewenue 3a0au c NOMOUWbIO 6EKMOPO6 U Koop()uHam.



Tena BpamieHusi: MWIMHIAP, KOHYC, cdepa u map. OCHOBHbIE CBOWCTBA MPSIMOTO
KpYroBOrO UWIMHApA, NPSIMOTO KPYroBoro koHyca. M3o0pakeHuwe Ten BpallleHHs Ha
MJIOCKOCTH.

IIpeocmasnenue 06 yceuenHom Kouyce, ceueHus KOHyca (napanieibHoe 0CHOBAHUIO U
npoxoosiujee uepe3 Gepuiuny), ceueHuss YuiuHopa (napaiienbHo u NepneHoOUuKyIspHO oCu),
ceuenus wapa. Pazeepmra yununopa u konyca.

Ilpocmetiwue KomOuHayUU MHO20SPAHHUKO8 U MeNl 8PAWeHUsi MedxHcOy COOOU.
BbrunciieHne 3JeMEeHTOB MPOCTPAHCTBEHHBIX GUTyp (pedpa, TUaroHau, yriibl).

[1no1maas MOBEPXHOCTH MPSIMOTO KPYTOBOTO LUIUHAPA, PSIMOTO KPYTOBOI'O KOHYCa U
nrapa.

[Tonsitue 06 odvemMe. OOBbeM mMUpaMUIBI W KOHYCa, MPU3MBI M muIuHApa. O0BeM
niapa.

Ilooo6Hnbie mena 6 npocmpancmee. COOTHOLICHUSI MKy TUIOMIAASIMUA TTOBEPXHOCTEH
U 00beMaMu MOAOOHBIX TEN.

Heuoicenus 6 npocmpancmee: NapaiebHvlli NEPEeHOC, YEHMPATbHAsSL CUMMempusl,
cumMmempusi omuHocumenvHo niaockocmu, nogopom. Ceoticmea osudcenui. [Ilpumenenue
0BUdICeHUL NPU PeUeHUU 3a0ay.

BekTopsl 1 KoopaMHATHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
9HCII0, YroJl MEXIy Bekropamu. KoJmMHeapHble W KOMILIaHapHbIC BEKTOPBI. CKasipHoe
npouseedenue 6ekmopos. Teopema 0 pasiodiceHuu 8eKmopa no mpem HeKOMIJIAHAPHBIM
sekmopam. CkansapHoe npoussedeHue 6eKmopos 8 Koopounamax. Ilpumenenue 6ekmopos
npu peuteHul 3a0ay Ha HaxoxicoeHue paccmosinuil, OauH, nioujaoetl u 00vbeMos.

Vpasnenue nnocxocmu 6 npocmpancmee. YpasHenue cgepvl 6 npocmpamncmee.
Dopmyna 0ns 8bIYUCTEHUSL PACCMOSAHUSL MENCOY MOYKAMU 8 NPOCMPAHCMEE.

BepositHOoCTh ¥ cTaTUCTHKA. Pa0oTa ¢ JaHHBIMU

[ToBTOpenue. Peuwenue 3a0au Ha onpeoeieHue Hacmomvl U BGEPOSMHOCHU COObIMUIL.
Buviuucnenue eeposimnocmeti 8 onvimax ¢ pagHOB03MONCHLIMU INEMEHMAPHBIMU UCXOOAMU.
Pewenue 3adau ¢ npumenenuem romodbunamopuxu. Pewenue 3adau Ha GvluuCIeHUE
8ePOAMHOCMEl He3ABUCUMBIX COObIMUL, NPUMEHEHUE POPMYNbL CLONCEHUS 8EPOSIMHOCMEIL.
Pewenue 3aoau ¢ npumenenuem ouacpamm Oiiiepa, Oepesa GeposmuHocmell, Gopmyiivl
bepnynnu.

Kosapuayuss 0syx cayuatinoix eenuuun. Ilowsmue o Kosgguyuenme roppensiyuu.
Cosmecmuvie HaOMOOEHUsT 08YX CHYYAUHBIX BeluyuH. Buibopounsiii Kko3pduyuenm
KOppenayuu.



TemaTnuyeckoe MIaHMpoBaHMe yueOHOro npeamera Maremaruka: (AaredOpa u HavyaJia
MaTeMaTHyeckoro anaam3sa), 10 kiaacc, 105 yacos.

Ne | Tema Koxn-Bo
q,
1 [ToBTOpEeHue 3
2 JleicTBUTEIbHEIC YHCTIa 9
3 PannonanpHbIC YpaBHEHUS U HEPABEHCTBA 12
4 Kopens ctenenu n 8
3) CreneHb MOJ0KUTEIBHOTO YHCIa 8
6 Jlorapudmsr 6
7 [TokazaTenpHbBIC U TOTapUPMUICCKHE YPAaBHCHUS M HEPABCHCTBA 7
8 CuHyC 1 KOCUHYC yria 7
9 TaHTeHC M KOTaHTEHC yTia 4
10 | ®opmyibl CHOKEHUS 8
11 | TpuronomeTpuyeckre PyHKIIMU YUCIOBOTO apryMeHTa 8
12 | TpuroHoMeTpUYECKHUE YPAaBHEHUS U HEPABEHCTBA 8
13 | BeposiTHOCTH M CTaTUCTHKA, JIOTUKA, TEOPHs TpadoB U KOMOMHATOPUKA 11
14 | IloBTOpEeHue 6

TemaTuyeckoe niiaHupoBanue yueoHoro npeamera Marematuka: (I'eomerpus) - 10
KJjacc, 68 uacos.

Ne | Tema Kou-Bo
q.

1 [ToBTOpEeHME 9

2 BBenenue 3

3 Teopembl 0 apaaiebHOCTH NPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE 16

4 [leprieHIUKYISIPHOCTD NPSIMBIX U IUIOCKOCTEN 17

5 MHororpaHHUKH 15

6 [ToBTOpEHUE 10

TemaTu4yeckoe niIaHupoBaHue y4eOHoro npeavera Maremaruka: (Ajaredopa u HavaJia
MaTeMaTH4YecKoro anaamusa), 11 kiaacc, 105 yacos.

Ne | Tema Kou-Bo
q.

1 OyHKIMU U UX TpaQuKu 8

2 [Ipenen GpyHKIMHM U HEIPEPHIBHOCTH 7

3 OOpatHble HyHKIIUU 3




4 [IpousBoanHas 12
3) [IpumeHeHne nporu3BOAHOM 17
6 [lepBooOpa3Hast 1 HHTErpal 8
7 PaBHOCMIBHOCTH ypaBHEHHI U HEPABEHCTB 10
8 YpaBHEHUS-CICACTBUSL 6
9 PaBHOCHJIBHOCTH YPAaBHEHHI 1 HEPABEHCTB CHCTEMaM 6
10 | PaBHOCHIIBHOCTH ypaBHEHUN HA MHOXKECTBAaX 3)
11 | PaBHOCHJIBHOCTh HEPABEHCTB Ha MHOKECTBAX 4
12 | Cuctembl ypaBHEHUH C HECKOIBKUMHU HEM3BECTHBIMU 3)
17 | UtoroBoe noBTOpeHue 14

TemaTuueckoe miiaHupoBanue yueonoro npeamera Marematuka: (I'eomerpus) - 11
KJacc, 68 yacos.

Ne | Tema Kou-Bo
q.

1 [umunap, KoHyC, TIap 16

2 OObeMbI TE 17

3 BekTopsl B mpocTpaHCcTBE 6

4 Meton koopAMHAT B TPOCTPAHCTBE 15

5 Htororoe nmoBTOpeHUE 14

KaneHaapHo-TeMaTHYeCKoe IJIAHUPOBaHME MO ajireépe U HaYajiaM
MaTeMaTH4eCKoro aHaau3a 10 6 ksacc ( 6a3a) 3 yaca B HeeJIl0

Ne [lynkt | ComepkaHue MaTepuasa Kos-Bo | laTa
ypoKa | yueo. 4acoB
IloBTOpEeHMe Kypca ajreopsl 9 Kjiacca. 3

Penienue 3a1a4 C MOMOIBIO YHCIIOBBIX HCPABCHCTB.

Pemenue 3aa4 Ha ABM>KEHHE U COBMECTHYIO paboTy
C IIOMOILBIO JINHENHBIX YPABHEHUN U UX CUCTEM.

3 I'paduueckoe perieHue ypaBHEHUM W HEPABEHCTB.
Penienue 3agad ¢ MCIOIb30BAaHUEM J0JIEH M YacTeEH,
MPOIICHTOB.
JleicTBUTE/IbHBIE YHUCJIA 9
4-5 1.1 IlousiTne peiicTBUTENbHOrO 4Kcia. Pemenue 3agad ¢ | 2

HUCIIOJIb30BaHHUEM CBOMCTB quCeila n CHUCTCM




CUUCIICHHA.

6 1.2 MuoxectBa umcen. CBoWcTBa JEUCTBUTEILHBIX | 1
quced.

7 Monayns uncna u ero coucrBa. Pemenune 3amau c |1
HCIIOJIb30BaHUEM MOAYJIEH YHCEll.

8 1.3 Meroa MaTeMaTU4eCKON UHAYKIIUH.

9 1.4 Pemenne 3amad ¢ mpuMEeHEHHEM KOMOWHATOPHUKH.
ITepecTtanoBkH.

10 1.5 Pemenne 3amauy ¢ mpuMeHeHHMEM KOMOWHATOPHKH. | 1
Pasmenienus.

11-12 | 1.6 Pemenne 3amady ¢ mpuMeHEHHMEM KOMOWHATOPHKH. | 2
Coueranus.
PaunoHa/ibHbIe yPABHEHHMS U HEPABEHCTBA 12

13-14 | 2.1 PanmonanpHbie BBIpRXKEHUS M MX TpeoOpa3oBaHuUs. | 2
Pemenne 3agad Cc  UCHONB30BAaHMEM  JIPOOHO-
pallMOHAJIBHBIX BhIPaXKCHUH.

15-16 |11.2.2 @opMynbl OMHOMa HBIOTOHA, CyMMBI U Pa3HOCTH | 2
crereHeil. Pemienne 3amady ¢ UCIOJIB30BaHUEM
MHOTOWICHOB U NMPeoOpa30BaHUl MHOTOUYJICHOB.

17 2.6 Pannonanbueie ypaBHeHus. Pemenue 3amau Ha | 1
JIBIKEHUE M COBMECTHYHO paboTy ¢ TOMOIIbIO
KBaJIpaTHBIX YpaBHECHUII.

18 2.7 Cucrtembl palMOHAJIbHBIX ypaBHeHUU. Pemenue |1
3a7la4 Ha JBWKEHHE U COBMECTHYIO paboTy C
MTOMOIIBI0 CHCTEM KBaJpaTHBIX YPaBHEHUI.

19 2.8 MeTo UHTepBAJIOB JIJid pellleHUs] HePaBEeHCTB. 1

20 2.9 PaninonanbHble HepaBeHCTBaA. 1

21 2.10 HecTporue HepaBeHCTBa. 1

22 2.11 CucreMbl paliMOHaJIbHbIX HEPABEHCTB. 1

23 2.11 Pemenue 3agay ¢ mMOMOIIBIO CUCTEM HEPABEHCTB C | 1
OJIHOM TIEpEMEHHOM, ¢ MPUMEHEHUEM H300pakKeHUs
YUCJIOBBIX MPOMEKYTKOB.

24 Kontponbnas pabora Nel 1
Kopens cTenenu N.

25 3.1 [Tonstne ¢ynknum wm ee rpaduka, ee oobOmactuy |1
omnpenesieHus U 00J1acTU 3HAYCHUH.

26 3.1 Pemienne 3amau ¢ WMCHOOJIL30BAHUEM YHCJIOBBIX | 1

dbynkui u ux rpadukos. Mcrnonbp3oBanue CBONCTB U
rpa@uKOB JIMHEWHBIX W KBAJPATHYHBIX (DYHKIIHH,




06PAaTHOI IPOMOPIMOHATBEHOCTH B QYHKIMH Y = /X .

27 I'paduueckoe peleHre ypaBHEHUN U HEPABEHCTB.

28 3.2 CrenenHast pyHKIUS U €€ CBOMCTBA U Tpaduk.

29 3.3 IlonaTne xopHs cTeneHu N u ero cpoiicTBa. KopHu

3.4 YETHOM U HEUETHOM CTEICHEH

30 3.5 ApudmeTrnuecKkuii KOpeHb. 1

31 3.6 CaoiicTBa KopHeW cremneHu N. Pemienue 3amad ¢
HCMOJIb30BAaHUEM KOPHEM.

32 KonTtpoarhas padota Ne2 1
CreneHb MOJ0KUTEIBHOTO YHCJIA

33 4.1 Crenenp ¢ pauuoHaldbHBIM IOKa3areneM. Pemenue |1
3a71a4 C UCIIOJIb30BAaHUEM CTEIICHEH.

34 4.2 CBONCTBA CTENIEHU C PAIMOHAIIBHBIM MTOKA3ATEJIEM.

35 4.3 ITonsTre npenena nocaea0BaTeIbHOCTH.

36 4.5 beckoneuno yOBIBaroIIast reoMeTpuIeCcKast
MpOrpeccus.

37 4.6 Yucno e.

38 4.7 [ToHsTHE CcTENIEHN ¢ UPPALUOHAIBHBIM ITOKA3ATEIEM.
CrernieHs ¢ AEUCTBUTENBHBIM MOKazaTeneM. CBoilcTBa
CTETICHHU.

39 4.8 [TokazaTenbHast GyHKUMA U €€ CBOMCTBA U TpaduK. 1

40 Kontponbnas pabora Ne3 1
Jlorapugmbi 6

41-42 | 5.1 Norapuém  uucna.  [ecATUYHbIA  norapuom. | 2
HamypansHbil nozapugm.

43-44 5.2 CsoiicTBa norapnoma. 2

45 5.2 MpeobpazoBaHKe NOrapuPMUYECKUX BblparkeHUN.

46 5.3 Norapnédmunyeckaa o¢yHKUMA mn ee cBonctBa U |1
rpaduK.
MokasarenbHble u norapupmuyeckne ypasHeHua u | 7
HepaBeHCTBa.

47 6.1 MpocTenwne noKkasaTeNbHble YPaBHEHUA. 1

48 6.2 Norapudmunyeckme ypaBHeHUA. 1

49 6.3 YpaBHeHUA, cBOAALUMECA K MPOCTENMWMM 3ameHom | 1
HEeN3BeCTHOrO.

50 6.4 MpocTelwne nokasaTeNbHble HEPABEHCTBA 1

51 6.5 JNlorapudmuyeckue HepaBeHCTBa. 1




52 6.6 HepaBeHcTBa, cBOAALWMECA K NPOCTEMLIMM 3ameHon | 1
Hen3BeCTHOro.

53 KoHTponbHasa pabota Ned 1
CMHYC 1 KOCUHYC Yyrna 7

54 7.1 Tpuronomerpuueckasi OKpyKHOCTb. 1

55 7.2 Paouannas mepa yena. 1

56 7.3 CuHyc, KOCHHY TMpPOU3BOJIBHOTO yrya. 3HadeHus |1
TpuroHomeTpuueckux (GyHkiui a1 yriaos 0°, 30°,
45°,60°, 90°, 180°, 270°. (0, =, = X T pan).

6 4 3 2

57-58 | 7.4 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECCTBO U | 2
CJIEACTBUS U3 HETO.

59 7.5 ApkcuHyC. 1

60 7.6 APKKOCHHYC. 1
TaHreHc u KOTaHreHc yria 4

61 8.1 TanreHc, komanzenc TPOU3BOIBHOIO YIJIA.. 1

62 8.2 OcHoBHBIEC (POPMYJIBI IJI1 TAHTEHCA M KOTAHTEHCA. 1

63 8.3 ApKTaHr€HC yucina. ApKKomaH2enc yucia. 1

64 KontposnbHas padora Ne5 1
DopMy.JIbI CI0KEHUS 8

65-66 | 9.1 Dopmynvi CNOHCEHUS MPULOHOMEMPUUECKUX | 2
@yHKyutl, gopmynvl (KoCuHyc pazHocmu U KOCUHYC
CYMMDbL).

67-68 | 9.2 Dopmynvl npueedetus. 2

69-70 | 9.3 Dopmynbl CILOJHCEHUS MPUSOHOMEMPULECKUX | 2
Gdyukyuil, opmynvl (Cumyc pazHocmu U CUHYC
CYMMDbL).

71 9.4 Cymma u pasHocms CUHYCO8 U KOCUHYCOB.

72 9.5 Dopmynvl 080UHO20 ap2yMeHma.
Tpuronomerpuyeckue  (QPyHKHUM  YHUCI0BOIO
aprymMeHra.

73-76 | 10.1- Tpuronomerpruueckue byHkM" | 4

10.3 y=cosx,y=sinx,y=tgx. CoiictBa u Trpaduku
TPUTOHOMETPUUECKUX (QYHKITUH.
77-78 Hymu dyHKIMM, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, | 2

MOHOTOHHOCTh.  Hambonpiiee w  HauMeHbIIEe
3HaueHne ¢yHknuu. l[lepuogmdeckue QyHKIUU.
YeTHOCTh M HEYETHOCTh (DYHKITHUM.




79 10.4 Dyuxyus y = ctgx 1
80 KonTponbhas padota Neb 1
Tpuronomerpuyeckue ypaBHeHHs U HepaBeHCcTBa | 8

81-82 | 11.1 [Ipocreimme TPUrOHOMETPUIECKUE YPABHEHUS. 2

83-84 | 11.2 Pemienne TpUroHOMETPUYECKUX YPABHEHUH. 2

85 11.3 Pemenne TPUTOHOMETPUUECKUX ypaBHEHUN. | 1
Peienue 3a7a4 ¢ UCMOIB30BAaHUEM TPAAYCHON MEpPHI
yria.

86 11.4 Pemenne TPUTOHOMETPUUECKUX ypaBHEeHMH. | 1
OnHOpo/aHbIE YpaBHEHMUS.

87 11.5 Pewenue  npocmetiwmux  mpuconomempuyecxkux | 1

11.6 HepaseHCcma.

88 Kontponbhas pabota Ne7 1
BepositHocTh M ctaTucTUKA. PadoTa ¢ nanupivMu. |11

89 [ToBroperne. Pemenne 3amay Ha TabmuyHoe W |1
rpaduyecKoe NpeICTaBICHUE JaHHBIX.

90 Hcnonp30BaHne  CBOMCTB W XapakTEpUCTHK | 1
YUCJIOBBIX HA0OpPOB: CpEAHHMX, HAUOOJBIIETO H
HAaWMEHBIIIETO 3HAYCHHU S, pa3Maxa, oucnepcuu.

91 12.1 Pewenue 3a0au na onpedenenue uacmomor u |1l
8eposIMHOCMU coobImull. Buviuucnenue
geposmHocmell 8 ONblMmax ¢ pPAa8HOBO3MONCHLIMU
IEMEHMAPHBIMU UCXOOAMU.

92 12.2 Pewenue 3a0au na eviuucnenue eeposmuocmeti |1
HEe3a8UCUMbIX  COObIMUL, NpUMEHeHUe QopMybl
CIIOJHCEHUSL 6EPOSIMHOCTIEI.

93 13.1 Pewenue 3a0au ¢ npumenenuem ouacpamm Junepa, |1
oepesa eeposimuocmetl, hopmynsl beprynnu.

94 13.2 Venosnas  eeposmnocms.  Ilpasuno  ymmoorcenus | 1
gepoamuocmeu. Dopmyna nNoOAHOU BePOAMHOCMIU.
Jluckpemnoie cryuatitvle 8eNUYUHDBI u
pacnpeoeieHusl.

95 14.1 Heszasucumvbie cnyuaiinvie senuyunvl. Pacnpedenenue |1

CYMMbL U NPOU3BEOCHUS HE3ABUCUMBIX CAYUAUHBIX
seauyun. Mamemamuueckoe odcudanue u OUCnepcus.
CYYatHOU Be/IUYUHBI. T'eomempuueckoe
pacnpeodenernue. bunomuanvroe pacnpeoenenue u e2o
ceoticmaa.




96

14.2

Henpepuisnvie cryuaunvie eenuyunvl. [lonamue o

NAOMHOCIU 8EpPOSMHOCTU. Paenomepnoe
pacnpedenenue. IloxazamenvHoe pacnpedenenue, e2o

napamempbi.

97

llonsmue 0 HOPMANLHOM — pacnpeoenenuu.

Ilapamempuol HOPMAIbHO20 pacnpeoeneHusl.

Ilpumepvt  cnyuaiinbix — @eIUYUH,  NOOYUHEHHBIX

HOPMANbHOMY 3AKOHY (NO2peuHOCmb u3Mepenull,
pocm 4enogexa).

98

14.3

Hepasencmeso Yebviwesa. Teopema bepnynnu. 3axon
oonbuux uucen. Bvloopounvili Memoo usmepenus
séepoamuocmell. Ponv 3axona Ooabuwiux uucen 8
Hayke, npupooe u oowecmae.

99

Kosapuayusa osyx cnyuaunvix eenuuun. llonamue o
Koo puyuenme
HAOII00eHUs1 08YX CAVHAUHBIX 8eUYUH. Bvibopounuviii

KoppenAayuu. CoemecmHuble

K03 puyuenm Koppeniyuu.

IToBTOpEHME

100

[ToBTOpEeHUEe 10 «Metoamnl

PAlMOHAIBHBIX YPaBHEHUW.

TEMC: pCUICHUA

101

[loBTOopeHne mno Tteme: « Meronsl pemeHus

TPUTOHOMETPUYECKUX YPABHEHUIN.

102

Ypok 000011eHNs ¥ CUCTEMAaTU3AlMK MaTepuaia 3a
10 knacc

103

Ypok 060011eHUsT ¥ CUCTEMaTU3allui MaTepuana 3a
10 xnacc

104

Hrorosast KOHTpoOJIbHAS paboTa

105

AHanu3 UTOrOBOM KOHTPOJBHOM pabOThI

KaﬂeH,L[apHo-Temaanecxoe IJIAHUPOBAHHE IO reomeTpnnlO

24aca B HeJieJ11o
Bcero 70 4yacosB.

6 ky1acc ( 6a3a)

Ne [lynkt | ComepkaHue MaTepHasia Kos-Bo | laTa
ypoka | yueo. 4acoB
IoBTOpEHME 9
1 85 Pemenue 3amauy ¢ nmpuMeHeHnEM CBOWCTB (uryp Ha | 1
MIJIOCKOCTH.
2 86 Pemenne 3amau ¢ wucnosb3oBaHueM  (akToB, | 1

CBA3aHHBIX C OKPYKHOCTAMU.




3 87 Pemienne 3amau ¢ wucnosib3oBaHueM  (HakToB, | 1
CBSI3aHHBIX C OKPYKHOCTSIMU.

4 88,89 |Pemenne 3amau ¢ wucnosb3oBaHUEM  (aKTOB, | 1
CBSI3aHHBIX C YETBHIPEXYroJbHUKAMU. 3aJauydl Ha
J0Ka3aTeJIbCTBO U IOCTPOEHUE KOHTPIIPUMEPOB.

5 90 Pemenne 3amau ¢ wucnonp3oBaHHEM TeopeM O |1
TpeyrojipHukax. Hcmonp3oBaHne B 3ajadax
IPOCTENIINX JIOTHYECKUX TTPABUIL.

6 91 Pemenne 3aga4 ¢ MCNOJIB30BAaHWEM COOTHOIIEHUM B | 1
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX,

7 92,93 |Pemenune 3amau Ha UW3MEpPEHUS Ha IUIOCKOCTH, | 1
BBIYMCJIEHUE JUIMH U TUIOIIAJICH.

8 94 Pewenue 3a0au c nomowvio 6ekmopos u Kkoopouram.

9 95,96 |Pemenue 3amad ¢ UCHONB30BAHUEM TEOPEM O
TpeyrojbHukax, Teopembl MeHenast u UeBbl
Bsenenne

10 1 Touka, mpsAmMas © IUIOCKOCTh B NPOCTPAHCTBE, |1
N3o00paxkeHre  MOpOCTEHIIMX  MPOCTPAHCTBEHHBIX
¢buryp Ha IIOCKOCTH.

11 2 Axkcuombl  crepeomeTpud  OCHOBHbIE  TOHATHSA | 1
CTEPEOMETPUM U UX CBOMCTBA.

12 3 AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX. 1
[MapasiebHOCT NPSAMBIX U IUIOCKOCTEel B |16
NPOCTPAHCTBE

13 [TapannenbHOCTh MPSIMBIX B IPOCTPAHCTBE. 1

14 5 [TapanienbHOCTh TpEX NPSAMBIX

15 6 [TapauienbHOCTh NPSAMOM U IIIOCKOCTH. [Ipr3Haku u
CBONCTBA.

16 7 B3anmHoe pacnonokeHue npsiMbIX B IPOCTPAHCTBE. | 1
CxpemmBaromuecs mpsmbie.

17 8 Yrael B npoCTpaHCTBE. YTJbl C COHANpPaBICHHBIMU | 1
CTOpOHAaMH.

18 9 Yros Mexay npsSMBIMH.

19 KontponbHas pabota mo Tteme: «llapamienbHocTh
MPSIMBIX B POCTPAHCTBEY.

20 10 Bzaunmnoe pACIIOI0KEHUE TUIOCKOCTEN 1
npocrpancTee. llapannenpHOCTH  IIOCKOCTEN
MIPOCTPAHCTBE.

21-22 |10 [Ipu3Hak nmapajuieIbHOCTHU INIOCKOCTEH. 2




23 11 CBoiiCTBa MapaJIENbHBIX MIOCKOCTEM.

24 12 Harnsannas  crepeomerpus. durypsl U HX
n3o0pakenus (Ky0, mupamuaa, mpusma). Tetpasap.

25 13 [Tapannenenune. 1

26 14 Ceuenus ky0a u TeTpaspa. 1

27 3ajaun Ha NOCTPOECHUE CECUCHMUIA. 1

28 Kontponsnas pabora mo teme: «llapaminensHOCTS |1
IUIOCKOCTEN B MMPOCTPAHCTBE
[HepneHAMKYASAPHOCTH NPAMBIX U IIJIOCKOCTEH. 17

29 15 [IepnieHauKyIsIpHBIE NIPAMBIE B IPOCTPAHCTBE.

30 16 [TapannensHple TpsAMBIE , NEPINEHAUKYJSIPHBIE K
MIJIOCKOCTH.

31-32 |17 [Ipu3zHak  TEPHEHAUKYISAPHOCTH IPSMOM u|2
IIJIOCKOCTH B IPOCTPAHCTBE.

33-34 |18 Teopema 0 nOpsAMOW, NEPHECHIUKYISAPHOU K | 2
MJIOCKOCTH.

35 19 PaccrosiHusg wMexnay ¢urypamMmu B IpOCTpaHCTBeE. | 1
[Ipoexius purypsl Ha MIOCKOCTb.

36-37 | 20 TeopeMa o0 Tpex NneprneHauKysipax.

38 21 Yrael B OpoCTpaHCTBE. YTOoa MeExAy npsmon u |1
IJIOCKOCTBIO.

39 22 Yraet B mpocTtpaHcTBe.  JIByrpaHHbId  yroi. | 1
JIvHENHBIN yIroJl IBYTPaHHOTO yIJia.

40-42 | 23 [TepneHIUKYASTPHOCTD TJTOCKOCTEM. ITpusHak | 3
MEePIICHIUKYJISIPHOCTH TIOCKOCTEN B TPOCTPAHCTRE.

43-44 | 24 [Tapannenenunen.  CBoMcTBa  NPSMOYTOJIBHOTO | 2
napasuiesienunesa.

45 KonTtpomnbsHas pabota o Teme: | 1
«IlepneHuKyIIpHOCTD MPSAMBIX U TIJIOCKOCTEN».
MHOrorpaHHUKH. 15

46 27 MHoOrorpaHHHKH. 1

47-48 | 30 IIpusma. Ilpsamas npusma. IlpaBunbHas mpusMma.
DJIEMEHTHI PU3MBI.

49-50 |30 [Iiromaib NOBEPXHOCTH NMPSIMOM MTPU3MBL. 2

51 31 Teopema Iludaropa B mpocTpancTse. 1

52-53 | 32 [Tupamuga. DneMEHTBI TUPAMUJIBI. 2

54-55 |33 IIpaBunbHas mnwupamuga. Ilmom@ans MOBEPXHOCTH | 2

NpaBUILHOM MUPAMUIBI.




56 34 YceueHHas napamMua. 1

57 35 CumMeTpus B IPOCTPAHCTBE. 1

58 36 [IpaBuiibHBIE MHOTOTPAHHUKM. 1

59 37 DJIEMEHTBI CUMMETPUHU IIPaBWIbHBIX | 1
MHOTOI'PaHHUKOB.

60 KonTtpoarsnas pabota o teme: «MHoOTOrpaHHukm». |1
IToBTOpEHME 10

61-62 IloBTOopenne mno teme: «Hekoropeie cBeneHus wu3 |2
TJTAHUMETPUL.

63-64 [ToBTOopenue mo teme: «IlapamienbHOCTh MPSAMBIX U | 2
IUIOCKOCTEN B MPOCTPAHCTBEY.

65 [ToBropenue mno Tteme: «llepnenaukyisspHOCTS | 1
MPSMBIX U TIIIOCKOCTEN.

66 [ToBTOpeHue no reme: « MHOTOIrpaHHUKW.

67 [ToBTOpEeHHEe 1O TeMe: «AKCHOMBI CTEPEOMETPUHU U
CIEACTBUS U3 HUX.

68 Ypok 0000meHus u cucrteMaruzanuu reomerpun 10 |1
KJIacc.

69 WroroBast KOHTpoJIbHAS padoTa.

70 AHanu3 UTOroBOM KOHTPOJBHON paOOTHI.
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