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MOSACHUTEJBHASA 3AIIKNCKA

PaGouas mporpamma yuebHOTO mpenmera «Marematrnkay 0a30BOrO YpOBHSI
st obywaromuxcsi 10 —11 kimaccoB paspabotana Ha ocHOBe DenepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAULIUNA POCCUHUCKOrO 0Opa3oBaHUS U
o0BeAUHSET TPH yUEOHBIX Kypca «Anredpa U Hadaia MaTeMaTHIECKOTO aHATN3ay,
«T'eometpusi» u «BeposTHOCTP M CTaTHCTHKa». Peanuszanuss MOporpamMMel
o0ecIeuynBaeT OBJIAJICHUE KIIOYEBBIMU KOMIIETEHIIUSIMHU, COCTABJISIOIIMMUA OCHOBY
JUISL  CaMOpa3BUTUSl U HEOpPEephIBHOTO  oOpa3oBaHMs,  LIETOCTHOCTD
OOIIEKyIbTYPHOTO, JWYHOCTHOTO W IIO3HABATEIIBHOTO PAa3BHUTHS JIMYHOCTH
O0yJaroITIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Aaredpa u Hayajia MATEeMAaTHYECKOI0 AHAJIM32» SIBISIETCS OJHUM
13 HauOoJyiee 3HAUYMMBIX B IMPOTPaMME CTaplied IIKOJbI, MOCKOJIbKY, C OJIHOU
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4YeHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUJICHUE Yy4YallluXCsl Ha YPOBHE, HEOOXOJMMOM I OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJECBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdn3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIUNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAaeT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3allNI0, a0CTparupoBaHue U
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xome u3yuenus
anreOppl M Havall MaTEMaTHYECKOTO aHajdu3a B CTapiield IIKOJe ydaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMAaTHYECKUX MOJEJEH peallbHbIX CUTYallMd M WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCA C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaer 3HAYMTEIBLHBIM BOCHUTATEIBHBIM IOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOIIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALIMX BHUMAaHUs U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu U rpadukuy, «YpaBHEHHUS W HepaBeHCTBa», «Hawama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCsd Ha IPOTSDKEHHHM JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChI[AsCb HOBBIMM TeMaMHU W pasfaenaMu. JlaHHBIA KypCc  SBISIETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: ainreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM anmapaTroM, y HUX MOCIEI0BaTENbHO (HOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIbTAT.

CopnepxxaTenpbHO-MeTOANYECKAas TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM IikoJjie. B crapmiell mikosne oco0oe BHUMaHHUE YIENAETCA
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JCHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLICHHUBATh
pesynbrar. OOywaromuecs NOJYYarOT HaBBIKM TNPUONMKEHHBIX BBIYMCICHUMH,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHHs] B CTapled IIKOJIe, TMOCKOJbKY B KaXJOM pa3lieje MNporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJeBaIOT
pa3IUYHBIMM METOJAMHU PELIEHUS UENbIX, PAlMOHAIBHBIX, WPPALHOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHNS HCTIOJIB3YOTCS IIPU UCCIEN0BAHUN
GyHKUIMNA C TOMOILIBIO MPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIMX 3HaYeHUH QyHkuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo (opMysiaM, HpeoOpa3oBaHUs IIENIbIX, PALUOHAJIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,
coJlepKallluX CTerneHu W Jiorapudmel. brarogaps uzydeHuio anredpandeckoro
Marepuaga  IMPOUCXOAWT  JajbHEWIIEee  pPa3BUTHUE  AJNTOPUTMHYECKOTO U



aOCTPaKTHOTO MBILIUICHUS YYalluxcsi, (OPMUPYIOTCS HABBIKH JE€TyKTHUBHBIX
paccyxaeHuid, paboOTl €  CHUMBOJbHBIMU  (QopMamu,  MPEACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemyiaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUHM U TpaduKu» TECHO
NEPeruIeTaeTCs C IPYTuMHU JIMHUSAMHU Kypca, MMOCKOIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIBHOCTD U3Y4YCHUS MaTepHaia. N3yuyenue CTEIIEHHOM,
MOKa3aTeJIbHOM, JTIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IJIS pelIeHUs 3adad U3 JPYIHX Y4eOHBIX
IPEIMETOB U PEAIBHON KU3HU TECHO CBS3AHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk U C pElIICHHEeM YypaBHEHUW W HepaBeHCTB. [lpu »ToM Oosbllloe BHUMaHUE
ynensiercs: (popMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUU HalleJIeH Ha Pa3BUTUE YMEHUN
YU HABBIKOB, IMO3BOJISIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXIYy BEJIWYMHAMHU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopepxarenpHass JuHug «Hauana MareMaTHnyecKoro aHaiau3a» MO3BOJISET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MATEMAaTHYECKHUX, TAK U IPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YYaroIMMCsl, Y KOTOPBIX MOSIBISIETCSI BO3MOXHOCTh UCCIIEN0BAaTh U
CTpouTh Tpaduku (QYHKIUH, ONpeAeNnsITh WX HAuOOJbIINE U HAWUMEHBIIHNE
3HAUEHHUA, BBIYUCIATH IUIOMAAu QUIyp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMAaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
HAXOXKJEHUS HAWIy4dlIero PEIICHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HPKOHOMHYECKHUX, 3a/Ja4ax. 3HAaKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHalIHu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIIEHUSA, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U ucKyccTBe. OOyuvarommuecs Yy3HaOT O
BBIJAIOLIUXCSL pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHo-MeToAMYeCcKass TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. T€0peTHKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaT€MAaTHKW M MPEIJIararoT
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zesibl MaTeMaTUKU U €€
NPWIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE
uenoe. IloatoMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHUKY MMOHHUMATh TEOPETUKO-



MHOKECTBEHHBIM f3BIK COBPEMEHHOM MaTeMaTHKH M HCIIOJIb30BAaTh €ro Jis
BBIPQKEHHS CBOUX MBICIICH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TakK€ OCHOBBI ~MaTEMaTHYECKOTO MOJICIMPOBAHUS, KOTOpPHIE IPHU3BAHBI
copMUPOBATh HABBIKK MTOCTPOCHUS MOJIENICH PeaIbHBIX CUTYaIlUid, UCCIICIOBAHMSI
THX MOJENEeN C MOMOUIBIO ammapaTa aireOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN TMOTYYCHHBIX PE3YyJbTaTOB. Takue 3ajaHus BIUICTCHBI B KaXIbId
U3 Pa3/IeNioB MPOrPaMMBI, IIOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCIOIb3YETCs
JUTSL pENICHUs TIPUKIAIHBIX 3a1ad. [Ipu pemeHnn peanbHbIX MPaKTHYeCKUX 3a71ad
ydaniecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAIOTHIO, 0000MATh W KOHKPETU3UPOBAThH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHHUS IMPHKIATHBIX
3aJa4 OpraHW3yeTCs B MPOIECCe M3YYCHUs BCEX TeM Kypca «Anrebpa W Hayana
MaTEeMaTHYECKOTO aHATIU3ay.

BaxHocTh yueOHOro Kypca reoMeTpMH Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJabTAaTOB OOy4YEHUS TE€OMETPUHM B HAIpPABJICHUU JUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTUYeCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO0 W WACATBHOTO, XapakTepe OTPaKEHUS
MaTEeMaTUYECKON HayKOW SBJIIEHMH M NPOLECCOB pEAJbHOTO MHpa, MECTe
rE€OMETPUU B CUCTEME HAYK M POJIM MaTEMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauecTB MBIIIJICHHs,, HEOOXOAMMBIX [JIs aJanTalydd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYyEeMOe TMpU HU3YYCHHH OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIATh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA IMPH PEHIeHUH 3a/lad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoIuajabHOro ObITHS, (opMa
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM JI€ATEILHOCTH,
SBIIIETCS OAHMM M3 NMPO(PECCHOHATBHO BAXKHBIX KayeCcTB, MOITOMY aKTyalbHa



3amaya (opmMupoBaHHS y OOYyYaroNIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.
[lens ocBoeHust mporpaMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W  JCHUCTBUI,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJA0HKEHHST 00pa30oBaHus
10 CIEUUAIBHOCTSM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPHH.
[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAdYeHa JIsl
OOyYaroIMXCcs CPEIHEH IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YPOBHE OCHOBHOTO 00mIero obpazoBanus. Takum 0Opa3om, oOydarommecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
COo crenu@uKod TEeOMETPUHM U HEOOXOAMUMBIE [JIl JKM3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON ESITETLHOCTH.
JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIFOTCS:
e (opmupoBaHue TpPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM
KYJBTYpPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE MPEJCTaBICHUS O MHOTOTPAaHHUKAX M TeJlax BpPAIllCHUS
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJIEISAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (opmupoBaHHEe yMEHHS paclo3HaBaTh Ha YepTexKax, MOJCIAX U B

pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;
® OBJIQJICHUE METOJaMU PEIICHUS 3a7ay Ha MOCTPOCHUSI Ha M300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMmupoBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHATHUSIMU O
MHOTOTPAaHHHUKAX U TeJlaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

® OBJIQJICHHE  AJNTOPUTMAMU  PEIIEHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHUEe yMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyX IeHus B XOJAE PEIICHHS CTEPEOMETPHUECKHMX 3ajlady M 3aJay C
MPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHUE WHTEJJICKTYaJbHbBIX u TBOPYECKHUX CIocoOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (dopmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBAHTHOM
FEOMETPUU: YMEHHME PAClNO3HABAaTh MPOSBICHUS TIE€OMETPUUYECKUX



MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX M MpPHU M3YyUYEHUU IPYIHX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTE W 3aKOHOMEpHOCTEeH, (OpMynHpoBaTh HUX Ha S3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKHE MOJIENIH, TPUMEHSITh OCBOCHHBIN
F€OMETPUYECKUM amnmapar [Jsl PElEHUs NPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJyYECHHBIEC PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUSI, M ONPEeIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Ipeanoutenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
y4aluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUsA 3aJad Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Jad HAa  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE cozaeprKaTesibHble TUHUN Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMbple U TUIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacrpenensercs He TOJBKO II0 COAECPKATENIbHBIM JIMHUAM, HO W IO TrojaMm
o0y4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM OoO0y4yeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
MOHATHUSIMU Y HABBIKAMM OCYILIECTBIISIIOCH MOCJIEIOBATENBHO U MOCTYIIATENBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJACTABICHUN OOYy4YalOIIMUXCs, pacIIupsis U
yrayOnsis e€, o0pasyst MpoYHbIe MHOKECTBEHHBIE CBS3H.

Y4eoublii kypc «BeposiTHOCTH M CTATHCTHKA)» 0a30BOTO YPOBHS SIBIISIETCSA
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHoBHOM mikoJyibl. Kypc mpenHasHadueH uisi GopMuUpoBaHUS Yy OOy4aronIuxcs
CTaTUCTUYECKOM KYJbTYpbl M IIOHUMaHHsS POJM TEOPUU BEPOSTHOCTEH Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA Ul MU3YyUEHUsl CIy4yalHBIX COOBITHM, BEJIUYUH U
npouecco. Ilpu u3yueHunm kypca o0OramaroTcs MNPEACTABICHUS YYallUXCs O
METOJaX UCCIENOBAHNS U3MEHUMBOTO MUPA, Pa3BUBAETCSA IOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTM MAaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMIIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.



CopeprkaHre Kypca HalpaBJI€HO Ha 3aKpEIUICHHE 3HAHUM, NOJYYEHHBIX IPH
M3YYEHHHU KypCa OCHOBHOW IIKOJIBI M HA PAa3BUTHUE IPEACTABICHUU O CIy4YalHBIX
BEJIMUMHAX M B3aUMOCBA3SX MEXKJY HHUMHM Ha BaXKHBIX IPUMEpAX, CIOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» CpPEOHEH IMIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIICHBI
CICAYIOIINE OCHOBHBIE cojiepKaTeabHble JHHUU: «CnydailHble COOBITHSL U
BEPOSITHOCTUY, «Cily4aiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxHyio d4acTb Kypca 3aHMMaeT H3yY€HUE TIEOMETPUYECKOro H
OMHOMMAJILHOTO paclpe/iesieHii U 3HAKOMCTBO C UX HEIMPEPHIBHBIMU aHAJIOTAMHU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PaCTpe/ICICHUSIMU.

Conepxanue mnuHuUU «CrydailHble COOBITUS W BEPOSTHOCTHU»  CIIYXKUT
OCHOBOM JjIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesICHUU BEpPOSITHOCTEH
MEXy 3HAUCHUSIMU CIIYYalHBIX BEJIUMYMH, a TAaKXKe dTa JIMHHUS HEOOXOJMMa Kak
0aza Uil HM3y4yeHHs 3aKOHa OOJIbIIMX YHcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIErO0 B MPUPOJE U OOIIECTBE W HMMEIOLIEr0 MaTeMaTUYECKYIO
dopmanuzanuio. CaMm 3aK0H OOJBIIMX YHCEN MPEAJIaraeTcsi B 03HAKOMUTEIbHOM
dbopMe ¢ MUHUMAaJIbHBIM UCITOJIb30BAHUEM MAaTeMaTUYeCKOro (opmainsma.

TeMbl, CBsI3aHHBIE C  HENPEPHIBHBIMH  CIYyYalHBIMH  BEJIUYUMHAMH,
aKIICHTUPYIOT BHHMAaHUE IIKOJBbHUKOB HA ONHCAHUU W HW3YUYCHHH CIIy4alHBIX
SBJICHUN C TOMOIIBI0O HENMPEPhIBHBIX (PyHKIMNA. OCHOBHOE BHUMAaHUE YACISIETCS
MOKA3aTEeIbHOMY M HOPMAJIbHOMY PACIpENECICHUSAM, MPU ATOM MPEANOIaracTcs
O3HAKOMUTEIFHOE U3Y4YeHHE Marepuaiga O0e3 J10Ka3aTeNbCTB IMPUMEHSIEMbBIX
(dakToB.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVTAHE

B yuyeOHOM mutaHe Ha W3ydYeHHE Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE
OTBOJIHUTCA 6 yacoB B Hezento B 10 ximacce 1 6 yacoB B Hezento B 11 kitacce, Bcero
3a J1Ba rojia ooyuenust — 408 yacos.



COAEPXKXAHHUE YYEGBHOI'O IPE/IMETA

Auredpa. MHOTrO4sI€HBI OT OJHOM IEPEMEHHON U UX KOPHH. T€0peEMBI O
paroHaIbHBIX KOPHIX MHOTOWIECHOB C HENBIMU KOI(PPUITUECHTAMHU.

KoMmruiekcHbIe yncna 1 uX reOMEeTpUYecKasi MHTEPIIPETaLHS.
Tpuronometpuyeckas popMa KOMIUIEKCHOTO Yncia. ApupMeTHIeCcKre TeHCTBUS
HaJ| KOMIUIEKCHBIMH YHCIIAMU: CJIO’KEHUE, BBIYNTAHNE, YMHOKCHHE, JIEIICHUE.
®opmyiia Myaspa. Bo3seneHune B LIENyr0 CTENEHb, U3BICYEHUE HATYPAIBHOTO
kopHsi. OcHOBHast TeopeMa anreopsl (6e3 JoKa3aTeabCTBA).

MartemaTu4yeckuii anaau3. OCHOBHbIE CBOMCTBA ()YHKIIMN: MOHOTOHHOCTb,
IPOMEXYTKH BO3pACTaHUs U yObIBaHUS, TOUKM MAKCUMYMa U MUHHUMYMa,
OTrPaHUYEHHOCTh (QYHKIUH, YETHOCTh
Y HEYETHOCTD, IEPUOANIHOCTD.

OnemeHTapHble (YHKIIUU: MHOTOUYIECH, KOPEHb CTENICHH N, CTETIEHHAS,
noKasaTelibHasl, JorapupmMuyeckas, TpuronoMmerpuueckue pynkuuu. CBoiicTBa U
rpauKy 31eMEHTapHbIX PYHKIUH.

[IpeobpazoBanus rpadukoB PyHKIMI: TapaiebHbINA IEPEHOC, PACTIKEHUE
(c:xkatue) BIOJIb OCEH KOOPJAMHAT, OTPAKEHHE OT OCE KOOPAMHAT, OT Hadaja
KOOpJIMHAT, TpaUKu GYHKIUN ¢ MOTYIISIMU.

Tpuronomerpuyeckue GopMyJibl IPUBEACHHUSL, CIOKEHUS, TPEOOPA3OBAHUS
IPOU3BENIEHUS B CYMMY, (JOpMyJia BCHOMOIaTE€IbHOTO apryMEHTa.

[TpeoOpa3zoBanue BbIpaXKeHUM, COJIEPIKALINX CTEIIEHHBIE,
TPUTOHOMETPUUYECKHUE, JIOTapu(PMUUECKHE U MTOKa3aTeabHble GyHKIUH. Pemenue
COOTBETCTBYIOIIMX YPAaBHEHUH, HEPABEHCTB U UX CUCTEM.

HenpepriBHOCTh QyHKIMH. [IpOMEKyTKH 3HAKOTIOCTOSIHCTBA HEMIPEPHIBHOM
¢byHkuuu. Metoa UHTEpPBAJIOB.

Komnozunus pynkuit. O6patHas QyHKIUS.

[Tonsarue npenena nociaegoBaTeabHOCTU. [loHaTHE Npenena QyHKIMU B TOUKE.

CymMa OeCKOHEYHO yOBIBAIOIIECH reOMETPUUECKOM MPOTrPECCUH.

Merton MaTeMaTU4eCcKON NHIYKIIUH.

[TonsiTue 0 mpon3BoAHON PyHKIMU B TouKe. PU3NUECKUN U TEOMETPUUECKUN
CMBICII TPOU3BOAHOM. [Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUIA,
MPOU3BOIHAS CIIOKHOM (PYHKITMH, MPON3BOIHAS 0OPATHOUW (PYHKITUH.
Hcnonb3oBanue Mpou3BOAHON MTPU UCCIETOBAHNN (DYHKIIHIA, TOCTPOCHUU
rpadukoB. Mcnonb3oBanue cBOMCTB GyHKIIUN MTPU PEIIEHUN TEKCTOBBIX,
(bu3nYeCKuX U reOMeTPUUYECKUX 3a1a4. Pelienue 3ajau Ha SKCTpeMyM, Ha
HaXO0/IeHWEe HauOOoJIbLIET0 M HAMMEHBILIET0 3HaYEeHUH.

[Tonsitue 00 onpenenéHHOM UHTETpaJIe KaK TUIOMIAAN KPUBOJIMHEHHON
tpanenuu. ®opmyna Hetorona—Jleitonuia. [lepsoodpasnas. Ilpunoxenus
ONPEAECIEHHOIO UHTErpala.

BepositHoCTb M cTaTcTHKA. BhI0OpKH, coueTanusi. bBuHomuanbHbIe
koa(purmentsl. bunom Hetotona. Tpeyronbuuk Ilackans u ero cBoiicTsa.

Onpenenenue u npuMepsl ucnbiTanuid bepaym. @opmyna 11 BEpOSITHOCTH
YuCJla yCIIEXOB B CEpUM UCIIBITAaHUN bepHyium. MaremaTtndeckoe OKUIaHue u
JUCIIEPCHSI YHACIIA YCIIEXOB B UCNIBITAHUN bepHyiui.



OCHOBHBIE IPUMEPHI CITyYaWHBIX BEIMYMH. MaTeMaTH4YECKOE OXKUAAHUE U
JIUCIIEPCUS CIIYYANHOW BEIIMYUHBI.

He3aBucumele citydaitHble BETUYUHBI U COOBITHS.

[IpencraBienue o 3akoHE OOJIBIIUX YKUCET JJIs TOCJIEI0BATEILHOCTH
HE3aBUCUMBIX UCIIbITaHUH. EcTecTBeHHO-Hay4YHbIE TPUMEHEHUS 3aKOHA OOIBIINX
yuces. OleHKa BEpOATHOCTHBIX XapaKTEPUCTUK (MAaTEMaTHUECKOTO OXKUIaHUS,
JUCIIEPCUM) CITyYalHbIX BEJIMYMH MO CTATUCTUYECKUM JIaHHBIM.

[IpencraBiieHre 0 reOMETPUIECKON BEPOATHOCTH. Permenune npocrenmmx
MPUKIAAHBIX 33]1a4 HA TEOMETPUYECKUE BEPOSATHOCTH.

I'EOMETPUSA

OCHOBHBIE IOHATHSI TEOMETPUHN B ITPOCTPAHCTBE. AKCHMOMATHKa CTEPEOMETPHUH
U CIEICTBHS U3 HUX. [lonsamue 0b akcuomamuyeckom memooe.

[locTpoeHuss ceyeHWii MHOTOIPAHHMKOB MeETONOM ciefoB.  LlenTpanbHOe
npoektupoBanue. [locTpoeHne cedeHuii MHOTOIPAaHHUKOB METOJOM MPOEKIUU.
Teopema Menenas onst mempasopa.

CkpemuBaronyecs: npsiMble B IIPOCTPAHCTBE. YTOJI MEXIY HUMHU. TeopeMsl o
NapaJJIeIbHOCTH NPSIMBIX M IUIOCKOCTEW B mpocTpaHcTBe. [lapamnensHoe
MPOCKTUPOBaHUE U u3o0pakeHue Guryp./ eomempuueckue mecma moyex 8
npocmpancmee.

[leprieHIUKYISIPHOCTD IPSAMOiA U IJIOCKOCTH. OpTtoronaibsHoe
npoekTupoBanue. Hakionnele u npoekuuu. Teopema o TpEX NMepHneHIUKYISPaAX.
Paccrosinue Mexnay ¢urypamu B mpoctpaHcTBe. OOHIMI NEPHEHIUKYISpP ABYX
CKpPELIMBAIOIIMXCSA NPSAMBIX. Memoobl HaxodcOeHus paccmosHuil — mMexHcoy
CKpeWUBaAIOWUMUCS NPAMBIMU.

VYrinel B mpoctpaHcTBe. llepneHAuKymsipHblE TUIOCKOCTU. 1pexepanHbvli u
MHo2oepannbl yenvl. Ceoucmea naoCKux yeno8 muozocpannozo yena. Ceoticmea
NJIOCKUX U O8Y2PAHHBIX Y208 MPEXSPAHHO20 y2ad. Teopembl KOCUHYCO8 U CUHYCO8
0J1s1 MpexepanHoz2o yena.

Bunet  MHOrorpaHHukoB.  IIpaBuibHbIE ~ MHOTOTpaHHUKU.  Pazeépmku
MHO202pAHHbIX  nogepxHocmeu.  Kpamuavwue nymu Ha  NOBEPXHOCMU
MHO202PAHHUKA. Teopema Diinepa. soticmeennocmeo npasunIbHbIX
MHO202PAHHUKOS.

[Ipuszma. Ilapannenenunen. CsoiicTBa mnapamienenunena. IIpsMoyronabHbIi
napayenenunen. HakioHHble npusmbl. [l10owads opmocoHanvHOU npoeKyuu.
llepnenoukynaproe ceuenue npusmol.

[Inpamuna. Buael nupamua. DieMeHThI IPaBUIIbHON upaMubl. [lupamuael ¢
PaBHOHAKJIOHHBIMM peOpaMud U TIpaHSIMH, HUX OCHOBHBIE CBOMCTBA. Buowbl
mempa’opos.  OpmoyeHmpuueckuti — mempa’op,  KAPKACHelil — mempasop,
pasnocpannublii mempad’aop. llpsamoyeonvusiii mempas0p. Meouanvl u 6umeouamsl
mempasopa. [locmpausanue mempa’opa 00 napajieienuneod.

Tena BpaieHus: HUWIMHAP, KOHYC, map u chepa. CeueHns UMIMHIpA, KOHYCa
u mapa. [llapoBoil cermeHT, 1mapoBoi coi, MapoBoil CEKTop (KOHYC). Y ceueHHas
MMUPAMUJIA U YCEUCHHBIN KOHYC.



KacarenbHbie mipsiMbie W TUIOCKOCTH. BrmcanHbie W ommcaHHbIe C]ephl.
Kacarwwuecs cghepvr. Kombunayuu men epawenus. Onemenmwvl chepuyeckoti
eeomempuu. Konuyeckue ceuerus.

[Tnomaan mMoBEpXHOCTEH MHOTOTPAHHMKOB. Pazsepmka yunumopa u KoHyca.
[lnomans TNOBEpXHOCTH IWIMHIApPAa M KoHyca. [lmomans cdepwl. Ilnowaos
cghepuueckozo nosica. Obvem waposo2o closl.

[Tonsitue o06bEMa. OObeMbl MHOrorpaHHUKOB. OOBEMBI Ted BpalleHUS.
Axcuombl 00vema. Bvioo opmyn 00bemos npamoy2onbHo20 napaiienenuneod,
npusmsl U nUpamuovl. Popmynsl 0Jis1 HaxoxHcoeHus: 0ovema mempasopa. Teopemuvl
00 omHoutenuax obvemos. llpunodxcenus unmezpanra K 6bIYUCIEHUIO 00bEMO8 U
no8epxXHOCmet mei 8paujeHusl.

KoMOuHanmm MHOrorpaHHUKOB W Ten BpauieHus. OTHomeHue oOBbEMOB M
IIOMAAeH TMOBEpXHOCTeH TOMOOHBIX ¢uryp. [lpeobpazosanue nooobus,
eomomemus.  Pewenue  3a0au  Ha  naockocmu € UCHOAb30BAHUEM
cmepeomempuiecKux Memoooa.

Heudsxcenuss 6 npocmpancmee: RNAPANIENIbHBIL NEPeHOC, CUMMempUs
OMHOCUMENbHO NAOCKOCMU, YEHMPATbHASL CUMMemMpPUs, NOBOPOm OMHOCUMENbHO
NPSAMOU.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopsl u koopanHaTel. CymMMa BEKTOPOB, YMHOKEHUE BEKTOpA HA YUCIIO.
Yron mexay Bekropamu. CKaIpHOE NPOU3BEACHUE BEKTOPOB.

VYpaBHeHne 1IOCKOCTH. Popmyna pacCTOSHUS MEXAY TOYKAMHU. Y pPaBHECHHE

cheprl. Dopmyna paccmosinus om mouku 00 niaockocmu. Cnocobvl 3a0anus
npamou ypagueHuamu. Pewenue 3adauu 0oxazamenbcmeo meopem ¢ HOMOUWbIO
BEKMOPO8 U MEMOOOM KOOPOUHAmM. DleMeHmbl 2e0MempuL Macc.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
IMPEAMETA
Pa3znen Ilnanupyemble pe3yabTaThbl 0CBOEHHS YY€OHOT0 MpeaMeTa
nporpamMm
bl
Aaredopa — | IV3ydenuwe anreOppl M Hayal MAaTeMaTHMYECKOTO aHalu3a M
M0  BCEM | BEPOSTHOCTU M CTATUCTUKHU B CTapIleh IIKOJE JaéT BO3MOYKHOCTD
TeMaM JOCTHKEHHUS O0YyJarOIUMHUCS CIASAYIOIIUX pPe3yJIbTaTOB.
MaremaTu JTuunocmmuoie pezynbmamot 00yueHu .
yecKui DI pasxxcoanckoeo eocnumanus:
aHAJIM3 — |- OIICHWBAaHWUE C TIO3WIIMH COIMATBHBIX HOPM COOCTBEHHBIX
0  BCEM | IOCTYIIKOB M IMOCTYMKOB APYTHX JIFOJCH;
TeMaM 3)/[yX08HO-HPABCMEEHHO20 80CHUMAHUSL!
BeposiTHOC | - YBXKUTENBEHOE U 3a00TIMBOE OTHOIIEHHE K YJIEHAM CBOEH CEMBH;
Th U | - BOCIIUTAHHUE POCCUHUCKON Ipak1aHCKOW UICHTUYHOCTH;
CTATUCTHUK | 4)Dcmemuyecko2o 60CnUmanusi:
a — 1Mo |- Ppa3BUTHE OCTETHYECKOIO  CO3HAHUA Yepe3  OCBOCHHUE
BCEM XyJI0’)K€CTBEHHOTO Hacle s Hapo 0B Mupa u Poccun.
TeMaM 5)@usuueckomy  6ocnumanuio,  GopmMuposanuro - KyJabmypbl

300p08020 U IMOYUOHANLHO20 DJIACONONYHUSL:
- ¢oopMUpOBaHKE MOHITUE O LIEHHOCTHU 3JJ0POBOT0 M 0€30MacHOro
o0Opasza >K13HH;
6)Kon02uuecko20 60CNUMAHUA
- popMHUpOBaHUE OCHOB PKOJIOTHUECKON KYIbTYPHI;
8)I[ennocmu HayyHO20 NO3HAHUAL:
- (¢opMupoBaHHUE OTBETCTBEHHOIO OTHONIIECHUS K YUYCHHIO,
TOTOBHOCTH K CaMOpa3BUTHUIO, OCO3HAHHOMY BBIOOpPY C Y4ETOM
MO3HABATEIbHBIX HHTEPECOB;
- opMupOBaHUE 1IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U YUYUTHIBAOLIETO
MHOT000pa3ne COBPEMEHHOTO MUPA;

Memanpeomemmnuwie pe3yivmamol 00y4eHUA

1) yMeHHEe CaMOCTOSITCIIBHO OMNPEACATh IEIH JACATCIbHOCTH U
COCTaBJIATh TIJIaHBI NEeATEeTLHOCTH, CaMOCTOSITENIEHO
OCYIIECTBIISITH, KOHTPOJUPOBATH u KOPPEKTHUPOBATH
JeSATEIBHOCTD, HCITOJIb30BaTh BCE BO3MOJXKHBIC PECYpCHI IS
JOCTIKCHUST TIOCTABJICHHBIX IIEJIC W peaNm3aluy  IJIaHOB
NeSATEILHOCTH, BBIOMPATh YCHCIIHBIC CTPATETHH B Pa3IMYHBIX
CUTYaIHsIX;

2) yMCHHE TPOAYKTHBHO OOIIATBCA W B3aMMOJCHCTBOBATH B
MPOIIECCE COBMECTHOM JIEATEILHOCTH, YYUTHIBATh TMO3UIIUU
JIPYTUX YYaCTHUKOB JIEATEIbHOCTH, S()PPEKTUBHO pa3pemath
KOH(DJIUKTHI;




3) BageHue HaBbIKaMU MTO3HABATEIIbHOM, y4eOHo-
UCCIIEOBATENbCKOM M NPOEKTHOM JEATEIbHOCTH, HAaBBIKAMH
paszpenieHuss 1poOsiieM; CHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY TOWCKY METOAOB PEHIEHUS NPAKTUYECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOA0B MTO3HAHMS;

4) TOTOBHOCTD U CIIOCOOHOCTD K CaMOCTOATENIbHOU
WH()OPMAITMOHHO-TIO3HABATEIBHON ~ JIEATEILHOCTH,  BKJIIOUAs
YMEHHE  OpPUEHTHUPOBATHCS B  PA3JIUYHBIX  HMCTOYHUKAX
nH(OpMaIUU, KPUTUYECKU OICHWBATh M WHTEPIPETUPOBATH
nH(}OpMAITHIO, TTOTYIaeMYIO U3 PA3TMIHBIX HCTOYHUKOB;

5) yMeHue  HCIONB30BaTh  CpelIcTBA  HMH(DOPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX TexHosiorui (nanee — WKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a]1a4 C
coOJII0/IeHuEM TpeOOBaHUI APrOHOMUKH, TEXHUKHU
0€30MacHOCTH, THUTHMEHBI, PECypCcOCOEpeKEHHUs, MPABOBBIX M
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON O€30MaCHOCTH;

6) Bi1aJiIcHHUE SI3BIKOBBIMH CPEJACTBAMU — YMEHHE SICHO, JIOTHYHO U
TOYHO M3JIaraTh CBOIO TOUYKY 3PEHUS, UCIIOJIb30BATh aJ€KBATHHIE
SA3bIKOBBIE CPEJICTBA;

7) BaJicHUe  HaBBIKAMH  TI03HABATEILHOW  pediekcHH — Kak
OCO3HAHWA COBEPIIAEMBIX JEWCTBUM W  MBICIUTEIbHBIX
MPOIECCOB, UX PE3YyJIbTAaTOB M OCHOBAHUW, TPAHUI] CBOETO
3HaHUS W HE3HAHUS, HOBBIX MO3HABATEIBHBIX 3a7a4 U CPEACTB
WX JOCTHKCHUSI.

IlIpeomemmnie pezyromamol 00yueHuA:

ba3oBblil ypoBeHb

[IpenMeTHble pe3yabTaThl OCBOEHUS HHTETPUPOBAHHOTO Kypca

MaTE€MaTUKH OPUEHTUPOBAHBI HA (HOPMUPOBAHNE IIETOCTHBIX

MPEICTAaBIICHUN O MUPE U 00IIeH KYJIbTYphl 00yUYarOImUXCs MyTEM

OCBOCHHMSI CHCTEMATHUYECKUX HAYYHBIX 3HAHUN U CITIOCOOOB

JNEUCTBUM HA METAIIPEAMETHON OCHOBE, a IPEAMETHBIE PE3YIIbTATHI

OCBOCHHMSI Kypca anreOphl U Hayal MaTeMaTHYeCKOTO aHalln3a Ha

0a30BOM

YPOBHE OPUEHTUPOBAHBI HA 00ECTICUCHUE TPEUMYIIIECTBEHHO

0011e00pa3oBaTeNbHON U OOIEKYJIBTYPHOU MOATOTOBKU. OHU

MPEANOIaramT:

1) chopmMupoBaHHOCTH IPEACTABICHUN O MaTeMaTHUKE KaK 4YacTH
MUPOBOM KYJIBTYPhI U O MECT€ MAaTEMaTHUKU B COBPEMEHHOM
[IUBUJTM3AIINH, O CIIOCO0aX OMUCAHUS HA MAaTEMATUYECKOM SI3BIKE
SBJICHUM PEAIbHOr0 MHUPA;

2) chopMUPOBAHHOCTH MPEJCTABICHUI O MATEMAaTHISCKUX
MOHATUSIX KaK O BAXKHEHIIINX MATEMAaTUYECKUX MOJIEIISIX,
MO3BOJIAIOIIMX MUCHIBATh U U3Yy4aTh PA3HbIE MIPOLIECCHI U
SBJICHUS; IOHUMaHUE BO3MOKHOCTH aKCUOMATHYECKOTO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUI;




3) BIaJieHUE METOJIaMU JTOKA3aTeNIbCTB U aJITOPUTMOB PEILICHUS;
YMEHHE UX PUMEHSATh, TPOBOJAUTH JOKA3ATEIbHBIE PACCYKIACHUS
B XOJI€ PEILICHHUS 3a]1ay;

4) BlajieHue CTaHAAPTHBIMU MPUEMAMU PEILICHUS PAlMOHAIBHBIX U
VppalMOHATIbHBIX, TIOKA3aTEIbHBIX, CTENIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUI 1 HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX TPOTPaMM, B TOM
YyucIie 1S TOMCKA MyTH PENICHUS U WILTIOCTPALlUU PEIICHUS
YPaBHEHUI U HEPABEHCTB;

5) chopMHPOBAHHOCTH TIPEICTABICHUN 00 OCHOBHBIX MTOHATHUSX,
UIESX U METOJaX MaTeMAaTHYECKOTO aHAJIN34;

6) chopMUPOBAHHOCTH TIPEACTABJICHHUIA O TIPOIECCAX U SIBJICHUSX,
MMEIOIIMX BEPOSITHOCTHBIN XapaKTep, O CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B peaIbHOM MUPE, 00 OCHOBHBIX MOHATUIX
3JIEMEHTapHON TEOPUU BEPOSITHOCTEH; CPOPMUPOBAHHOCTD
YMEHHI HAXOJIUTh U OLICHUBATh BEPOATHOCTH HACTYIICHUS
COOBITHH B IPOCTEUIITNX MPAKTUUECKUX CUTYAIUSX U OCHOBHBIC
XapaKTEPUCTUKHU CITyYaHBIX BEJIMYUH;

Inemenmovt meopuu MHOMCECHE U MAMEMAMUUECKOU J102UKU

— BbINyCKHUK HAYYUTCS

— OrnepupoBath Ha 6a30BOM YPOBHE' TTOHATHSIMH: KOHEIHOE
MHO>KECTBO, 3JIEMEHT MHOKECTBA, II0JMHOKECTBO,
nepeceyeHre U 00beAMHEHNE MHOKECTB, UNCIOBbIE MHOXKECTBA
Ha KOOPAUHATHOM MPSIMOM, OTPE30K, MHTEPBAJL

— OIepupoBaTh Ha 0A30BOM YpOBHE MOHSATUSMU: YTBEPKICHHE,
OTpULIAHUE YTBEPKACHUS, UICTUHHBIC U JIO)KHBIE YTBEPKICHMUS,
NPUYMHA, CJIEACTBUE, YACTHBIN Clydail 00IIero yTBepx iaeHus,
KOHTPIIPUMED;

— HaXOJWTh MepeceyeHue U O0bEeAMHEHUE IBYX MHOXKECTB,
MPEICTABICHHBIX TPapUUYECKN HA YHCIOBOM MPSIMOIA;

— CTPOMUTH HA YUCIIOBOU MPSIMOU IMOJIMHOKECTBO YHCIIOBOTO
MHOYKECTBA, 3aJJaHHOE MTPOCTEHIIIUMHU YCIOBUSAMU;

— pacro3HaBaTh JIOKHBIE YTBEPKICHUS, OIIMOKHU B
pacCyKJICHUsX, B TOM YHCJI€ C UCIIOJIb30BAaHUEM
KOHTPIIPUMEPOB.

B noeceonesnou scusnu u npu uzyuenuu opyeux npeomemos:

— HCIIOJIb30BaTh YHCIOBbIE MHOKECTBA HA KOOPAMHATHOM MPSIMOM
JUJISl OITMCAHUSI PEATIbHBIX TIPOLIECCOB U SIBJICHUI;

MIPOBOAUTH JIOTUYECKHUE PACCYKIICHUS B CUTYallUSIX IOBCEAHEBHOM

KU3HU




BbinyCKHMK MOJYYUT BO3MOKHOCTH HAYYUThCS

Onepuposamv® noHAMUAMU: KOHEUHOE MHOICECIBO, DIeMEHN
MHOJICECMBA, NOOMHOICECMB0, nepecedenue U 00beOuHeHue
MHOHCECMB, YUCTIO8blE MHONCECMBA HA KOOPOUHAMHOU NPAMOL,
Ompe30K, UHMEPBAl, NOJIYUHMEPBAIL, NPOMENCYIMOK C
8bLIKOIOMOL MOYKOLL, 2paduieckoe npeocmasiienue MHOXCECma
Ha KOOPOUHAMHOU NIOCKOCMU,

onepuposams NOHAMUAMU. YMBEPHCOEHUEe, OMPUYAHUEe
VMBEPAHCOeHUsl, UCIMUHHBLE U JIOHCHBLE YINBEPIHCOeHUs], NPULUHA,
cnedcmeue, Yacmuulil CIy4ati 0oue2o ymeepicoeHusl,
KOHmMpnpumep,

npoBepsimsb NPUHAOTIEHCHOCTL INEMEHMA MHONCECTNEY,
Haxooums nepeceyenue u 00vbeOUHeHUue MHONCECMs, 8 MoM
yucie npedcmasieHHbIX epapuiecku Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMIU,

npPoBOOUNMb OOKA3ZAMENbHbLE PACCYAHCOEHUSL 0151 000CHOBAHUS
UCTNUHHOCTNU YMBEPHCOEHULL.

B noeceownesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

UCNOIb308AMb YUCTIOBbLE MHONCECBA HA KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOU NJIOCKOCMU O]l ONUCAHUS
DeanbHbIX NPOYECcos U s8J1eHULL

npoBOOUMb 00OKA3AMENbHbLE PACCYHCOCHUSL 8 CUMYAYUSX

NOBCEOHeBHOU HCU3HU, NPU PeueHUU 3a0ay U3 0py2ux npeomemos

Yucna u 8blPpAINCCHUA

BbInyCKHMK HAYYHUTCS

OmnepupoBath Ha 6a30BOM YPOBHE MOHATHUSIMHU: 11€JI0€ YHUCIIO,
JEITUMOCTD Yrcell, OOBIKHOBEHHAS JIp00b, 1eCATUIHAS JPOOb,
paIMoHaNIBHOE YUCIIO, MPUOTMKEHHOE 3HAUCHUE YUCIIa, YaCTh,
TI0JIsI, OTHOIIIEHHUE, TIPOIIEHT, TIOBBIIIICHUE W TIOHIKEHNE Ha
3aJIaHHOE YHCIIO TIPOIEHTOB, MacITa;

oreprupoBaTh Ha 0a30BOM YPOBHE IMOHATHSIMH: JIOTapruM
qucia, TPUTOHOMETPUYECKas OKPY>KHOCTh, TpaaycHast Mepa
yTia, BeJIMUMHA YIJIa, 3aJJaHHOT'0 TOYKOW Ha
TPUTOHOMETPHYECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC U
KOTAHT'€HC YTJIOB, HMEIOIIHX MMPOU3BOJIBHYIO BEJIMUUHY;
BBITIOJTHATH apu(PMETHUSCKUE ACHCTBUS C IICIBIMUA U
paInMoHaNbHBIMHA YUCIIAMH,

BBITIOJTHATH HECIIOKHBIC TTPEOOpa30BaHUS YUCIOBBIX
BBIPOKCHHIA, COICPIKAIIMX CTEIIEHN YUCEI, THOO0 KOPHH M3
quce, MO0 JorapuMbl YUCET;

CpaBHUBAThH PAITMOHAILHBIE YHCIIA MEXIY COOOMH;




— OLICHMBATh U CPABHUBATh C PAllMOHAIbHBIMU YUCIaAMU
3HAYCHUS LEJIbIX CTENICHEN YN CET, KOPHEHU HATYpPaJIbHOM
CTEIEHU U3 YHCEJl, JIOTapU(PMOB UUCEI B IPOCTHIX CIydasX;

— K300paXkaTh TOYKAMU HA YUCIIOBOM MPSMOI LIeJIbIle U
palOHAaJIbHbIC YUCIIA,

— K300paXkaTh TOYKAMU Ha YUCIOBOM MPSMOI 1IeJIble CTEICHH
qucell, KOpHU HaTypaJIbHOM CTENEHHU U3 YUCEe, Jorapru(mbl
YHCEJI B POCTBIX CIIyYasIX;

— BBIIOJIHATH HECIIOKHBIE TPEOOpa30BaHMsI LIETIbIX U JPOOHO-
pPaMOHAIbHBIX OYKBEHHBIX BBIPAKEHUMN;

— BBIpaXXaTh B IIPOCTEHIINX CIIy4asiX U3 PABEHCTBA OJHY
IIEPEMEHHYIO Yepe3 APYrue;

— BBIYMUCIIATH B POCTHIX CIIy4asiX 3HAYEHHUs YACIOBBIX U
OYKBEHHBIX BBIPAKEHU, OCYLIECTBIISISI HEOOXOIUMBbIE
IOJICTAHOBKH U NPeo0pa3oBaHMs;

— HK300paXkaTh CXEMaTHUYECKH YTOJI, BEIMUYHNHA KOTOPOTO
BBIpaXKEHa B rpagycax;

— OILICHUBATh 3HAKU CUHYCA, KOCHHYCA, TAHT€HCA, KOTAaHT'€HCa
KOHKPETHBIX YIJIOB.

B nosceonesnou scuznu u npu usyuyeHuu Opyeux y4eoHvlx
npeomemos.

— BBINOJIHSATH BEIYMCIICHUS [IPU PEIICHUH 33]1a4 TPAKTUYECKOTO
XapakTtepa,

— BBITIOJHATH IPAKTUICCKHE PACUETHI C HCIIOIb30BAHUEM MPH
HEOOXOMMOCTH CITPAaBOYHBIX MAaTEPHUATIOB M BBIYNCITUTEIIBHBIX
YCTPOWCTB;

— COOTHOCHUTbH peajibHbIC BEJIMUNHBI, XapaKTEPUCTHUKUA 0OHEKTOB
OKPYXAIOIIEro MUPa C MX KOHKPETHBIMU YUCIIOBBIMU
3HAYCHUSMH,

UCIOJIb30BATh METO/IbI OKPYTJICHUS, TPUOIMKEHUS U TTPUKUKH

TIPY PEIICHUH TIPAKTUICCKUX 3a7a4 MIOBCETHEBHOU KU3HH

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI

— C80600HO onepuposamv NOHAMUAMU: Yel0e YUCTO, OeTUMOCTb
yuces, 00bIKHOBEHHAs OPoDOb, DecimuiHas opooy,
PAYUOHATbHOE YUCTIO, NPUOIUNCEHHOE 3HAYEHUe YUCIA, YaCTb,
00151, OMHOUWEeHUe, NPOYEeHM, NOGblULeHUe U NOHUMCEHUE HA
3a0aHHOe YUCIO NPOYEHMO8, MaACUmao,

—  npUBOOUMb NpUMepdl YUcesl ¢ 3a0aAHHbIMU CEOUCMBAMU
oenumocmu;

—  Onepuposamsv NOHAMUAMU. 102ApUPM Yucia,
MPULOHOMEMPULECKAST OKPYHCHOCIb, PAOUAHHAS U 2PAOYCHAS
Mepa yena, 8euduHa yeid, 3a0aHH020 MOYKoU Ha
MPULOHOMEMPULECKOU OKPYIHCHOCMU, CUHYC, KOCUHYC, MAH2EHC




U KOMAH2EHC Y208, UMEIOUUX NPOUZBOTILHYIO BeTUYUHY, YUCILA e
uTm;

BLINOJIHAMb apupmemuyeckue 0eucmsaus, cCo4emas yCmHole u
NUCbMEHHble Npuembl, NPUMEHSS. NPU HeoOX0OUMOCU
BbIYUCTIUMETIbHBLE YCMPOUCMBA,

HAX00Umv 3HA4eHUs: KOPHSA HAMYPAIbHOU CIeneHu, CmeneHu ¢
PAYUOHATBHBIM NOKA3AMeEeM, J102apupma, UcCnoasb3ys npu
HeoOX00UMOCMU BLIYUCTUMETIbHBIE YCIMPOUCMBA,
NOb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

NPOBOOUMb NO UZBECMHBIM (DOPMYIAM U NPABUTIAM
npeobpazosanusi OYKEEHHbIX BbIPANCEHULL, BKIIOYATOUUX
cmeneHu, KOpHU, 102apumol U MPUSOHOMEeMPUYECKUE
dyukyuu,;

HAX0O0UMb 3HAYEHUS YUCTOBLIX U OYKBEHHBIX BbIPANCEHU,
ocyuecmeasis Heobxooumvie NOOCMAHOBKU U NPeoOdPA308aHUL,
U300paANCAmMb CXeMamuyecKu y2oJl, 8eiuduHa KOmopozo
8bIpadicena 6 epadycax uiu paouanax,

UCNONIL308AMb NPU PeuleHuU 3a0ay MaOIuyHble 3HAYEeHUs]
MPUSOHOMEMPUYECKUX DYHKYULL YeNlo8;

BLINOJIHAMb NEPEBOO BENUYUHDL Y2ad U3 PAOUAHHOU MepPbl 8
2paodycHyro u 0opamHo.

B noeceownesnou scusnu u npu uzyuenuu opyeux yueOHwix

npeomemos.

8bLINOIHAMb 0CUCMBUSL C YUCTIOBbIMU OAHHBIMU NPU PeUleHUl
3a0ay npaKkmu4ecko20 xapakmepa u 3a0ay u3z paziuiHblx
obaacmeti 3HAHUL, UCNOIbL3YS NPU HEOOXOOUMOCTNU CNPABOYHbBLE
Mamepuansl U 8blYUCIUMETbHBLE YCMPOUCMBA,

OYeHUBamb, CPABHUBAMb U UCHONb308AMb NPU PEULeHUU
APAKMUYECKUX 3a0a4 YUCI08ble 3HAYEHUS PealbHbIX GEIUYUH,
KOHKpemHble YUCTI08ble XaPAKMEPUCMUKU 00bEKmMos
OKDYAHCAIOULe20 MUpa

Ypaeuenu;l U Hepaeencmea

BopInyCKHMK HAY4YHUTCSH

Perrats TMHEHHbBIC YpaBHEHHS K HEPABEHCTBA, KBaPATHBIC
ypaBHCHHS,

pemaTh Jorapudmudeckre ypaBHenus suaa log , (bx +¢) =du
npocTeiime HepaBeHcTBa Buaa 10g 4 X < d;

pelaTh nokasaTenbHble ypaBHerus, uxa a = d (rze d
MOJKHO TIPEJCTaBUTh B BHJIE CTEIIEHH C OCHOBAHUEM &) H
npocreiimue HepaBeHcTBa Buaa a' < d  (rme d MoxkHO
IPEICTaBUTh B BHJIE CTEIIEHH C OCHOBAHHEM a);.

IPUBOANUTH HECKOJIBKO IPUMEPOB KOPHEH MTPOCTENIIIETO




TPUTOHOMETPHUUECKOTO YPaBHEHHS BHJIA: Sin X =&, COS X = 4,
tg X = a, ctg X = a, rae a — TabauyHOE 3HAUYCHHE
COOTBETCTBYIOIIECH TPUTOHOMETPHUUIECKON (PYHKIIUH.

B noeceomnesnou scusnu u npu uzyuenuu opyeux npeomemos:
COCTaBJISITh M pelIaTh YPAaBHEHUS U CUCTEMbl YPABHEHU MpuU
PEIICHIHN HECIOKHBIX IPAKTUICCKUX 3a71a9

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCSI

— Pewams payuonanvhsie, nokazameivHule U jlo2apugmuyeckue
VpaeHeHus u HepageHcmea, npocmeuuiue UppayuoHaiIbHvle U
MpUSOHOMempuyecKue ypasHe s, HepageHcmed U ux
cucmembl,;

—  UCNOIb308aNb Memoobl peuleHuUs: YPasHeHUll: NpUseoeHue K
8UOY «NPOU3BEOCHUE PABHO HYJIIO» UIU «UACIHOE PABHO HYION,
3aMeHa nepemeHHbIX,

—  UCNOIb308aNMb MemoO UHMEPBAN08 OJis peuleHusi HepaeeHCme;

—  UCnonb308amv epapuueckuti Memoo O0Jisi NPUOTUNCEHHO2O
peuleHus YpasHeHUll U HepaseHCma,

— u300padxdcamv Ha MPULOHOMEMPUUECKOU OKPYHCHOCMU
MHONCECMBO PeUleHUll NPOCMeUUUx mpueoHOMempuUdecKux
VpaeHeHuli U HepaseHCcme,

—  BBINOIHANMb OMOOP KOPHEl YPAGHEeHUU WU peuleHUll
HepaseHCcme 8 COOMEEMCmMEUU ¢ OONOTHUMETLHBIMU ) CIOBUAMU
U 02paAHUYeHUsMU.

B nosceonesnoul orcuznu u npu uzyyeHuu opyeux y4eoHulx
npeomemos.

— cocmasname U peuiams YpaeHeHus, CUCmemMbl YPAGHEHUl U
HepagseHcmea npu peuleHul 3a0ay Opyeux yueoHvix npeomemos;

— UCNOIb308aMb YPAGHEHUS U HEPABEHCMBA OJisl NOCMPOEHUsL U
UCCNIe008AHUS NPOCMEUUUX MAMEMAMUYECKUX Mooeel
DeanbHbIX CUmyayuil uiu NPUKIaoHulX 3a0a4,

yMemyb UHMEPRPemupos8ams NOJLYYEHHbIN NPU PeueHUlU YPAGHEeHUs,

HEepageHcmea Uiy CUCmembl pe3yibmam, OYeHUu8amy €20

npasoonooodue 6 KOHmexkcme 3a0AHHOU PealbHOU CUMYayuu Uil

NPUKTIAOHOU 3a0a4u
Dynxkuyuu
BbinycKHUK HAYYUTCSA

— OmnepupoBaTh Ha 0a30BOM YPOBHE OHATHUSMHU: 3aBUCIMOCTh
BEJIMYMH, QYHKIUS, apTyMEHT U 3HaUeHHe (PYyHKIUHU, 00JIacCTh
OTpEEIeHHS] 1 MHOYKECTBO 3HaUYE€HUN (DYHKIMH, rpapuk
3aBUCUMOCTH, rpapuK PyHKIINHU, HYIH QYHKINU, TPOMEKYTKU
3HAKOIOCTOSIHCTBA, BO3PACTaHUE HA YMCIIOBOM NMPOMEXKYTKE,
yObIBaHUE HA YUCJIOBOM NMPOMEKYTKE, HAUOOJIbIIIee U




HaMMeHbllIee 3HaueHrue (QYHKIIMKU Ha YUCIIOBOM MTPOMEKYTKE,
nepuoanyeckas PyHKIus, Iepuo;

orepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMHU: TpsMasi 1
oOpaTHas MPOMOPLUUOHATLHOCTD JUHEHHAs, KBapaTHUHAas,
JorapudmMuyeckas u mokazaTesbHas QyHKIUH,
TPUTOHOMETpHUUYECKUE QYHKIUY;

pacmo3HaBaTh rpadUKy 3JeMEHTAPHBIX (PYHKIIHIA: IPSIMOM U
oOpaTHOM MPONOPIIMOHAIIBHOCTH, IMHEWHOM, KBaJIpaTUYHOM,
Jorapu(pMUUYECKOM U MOKa3aTeIbHON (PYHKIIHM,
TPUTOHOMETPUUECKUX (PYHKITHH;

COOTHOCHUTH IpauKH dJIEMEHTAPHBIX (DYHKIMN: NpIMOn U
oOpaTHOM MPONOPIIMOHAIIBHOCTH, IMHEWHOM, KBaJIpaTUYHOM,
JorapupMuuecKoil 1 mokazareabHOU QyHKIUH,
TPUTOHOMETPUUYECKUX PYHKIMIA ¢ (OpMyTIaMU, KOTOPHIMU OHU
3aJ1aHbl;

HaXOJUTh IO rpaduKy MpUOIMKEHHO 3HaYEHUST (DYHKIIMH B
3a/IaHHBIX TOYKAX;

OTIpEIENIATh MO rpaduKy cBOMCTBA yHKIIMU (HYIIH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEKYTKH MOHOTOHHOCTH,
HauOoJIbIINE U HAUMEHBIINE 3HAYECHUS U T.I1.);

CTPOUTH CKU3 rpaduka GyHKUNHU, yIOBIETBOPSIIOLIEH
NPUBEAECHHOMY HA0Opy YCIOBUH (IPOMEXYTKH BO3pacTaHus /
yObIBaHMS, 3HAUCHHE (PYHKIMU B 3aIaHHON TOYKE, TOUKU
9KCTPEMYMOB H T.]1.).

B noeceownesnou scusnu u npu uzyuenuu opyeux npeomemos:

OIpeNeNATh N0 rpaduKkaM CBONCTBA pealbHBIX MPOLIECCOB U
3aBUCUMOCTEH (HanOOJIbIIIe U HAUMEHBIITNE 3HAYCHUS,
MPOMEXKYTKH BO3pacTaHUs U YObIBAHUSI, IPOMEKYTKH
3HAKOIOCTOSIHCTBA U T.11.);

WHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYAIUU

BbIHyCKHl/IK MOJIYYUT BOZSMOKHOCTb HAYIUTHCH

Onepuposams NOHAMUAMU. 3ABUCUMOCTNb BENUYUH, (DYHKYUS,
apeymenm u 3HaveHue Qyukyuu, 001acms onpeoenenuss u
MHOICECmB0 3HAYeHUll PYHKYUU, cPAPUK 3a8UCUMOCTU,
epaghuk yHxkyuu, Hyau GyHKyuu, npomedcymru
3HAKONOCMOAHCMEA, 803DACMAHUE HA YUCTIO80M NPOMENCYMIKE,
YObl8aHUe HA YUCTOBOM NPOMENCYMKe, Haubobuuee U
HauMmeHbulee 3HaueHue QYHKYUU Ha YUCTI08OM NPOMENCYMKe,
nepuoouueckas Qyukyus, nepuoo, YemHndas u HeuemHas
dyukyuu,

onepuposams NOHAMUAMU. NPAMAsL U 0OPAMHAs
NPONOPYUOHATbHOCb, TUHEUHAS, K8AOPAMUYHAS,




Jloeapugpmuyeckas u nokasamenvHas QyHKyuu,
mpueoHoMempuiecKue QyHKyuu,

— onpeodenamov 3HaueHue GYHKYUU no 3HA4eHU apeymenma npu
PA3IUYHBIX Cnocodax 3a0aHusi PyHKYuu,

— cmpoumb epaguKu u3y4eHHuIX QYHKYULL,

— onucwieams O cpaPuKy U 6 NPOCMeEUWUX CLyuasx no popmyne
nogeoenue u ceoUCM8a YYyHKYull, Haxo0ums no paguxy
@yHKYUU HaubOIBLUIUE U HAUMEHbULUE 3HAYEHUSL,

— cmpoums 3cKU3 epaguxa hyHkyuu, y0osiemeopsaouel
npugedeHHoOM) HAOOPY YCI08ULL (NPOMENCYMKU
803pacmanus/yovl8anus, sHavenue QyHKyuu 8 3a0aHHOl mouxe,
MOYKU IKCMPEMYMO8, ACUMNIMOMbI, HYAU (YHKYUU U m.o.);

— pewams ypagHeHus, npocmetiviue Cucmemsl ypasHeHul,
UCNONIL3YSL CBOUCBA PYHKYUL U UX SPAPUKOB.

B noeceownesnou sxcusnu u npu uzyuenuu opyeux yueOHwix
npeomemos.

— omnpeoenamv no epagpuKkam u UCNOIb308ambs OJisl peuleHUs
NPUKIAOHBIX 3A0a4 CEOUCMEA PEATbHbIX NPOYECCo8 U
3aucumocmell (HaubdoIbUIUE U HAUMEHbUUUE SHAYEHUS],
NPOMENCYMKU 803pACmManusl U yovleanus yHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMBA, ACUMNINONbL, NEPUOO U
m.n.);

— UHmMepnpemuposams C8OUCMBEA 8 KOHMEKCMe KOHKPEMHOU
NPAKMu4ecKol cumyayuu;

onpeoensime no epaguram npocmeuuiue XapaKmepucmuxu
nepUOOULEeCcKUX NPpoYeccos 8 OUOI02UU, IKOHOMUKE, MY3bIKe,
paouocessu u op. (amMniumyod, nepuoo u m.n.)

Inemenmol MmamemamuiecKko2o aHanu3a
BopInyCcKHMK HAY4YHUTCH

— OmnepupoBaTh Ha 6a30BOM YPOBHE NOHITUAMU: TPOU3BOAHAS
(GyHKUIMU B TOUKE, KacaTeabHas K rpaduKy QyHKIHH,
pou3BOAHAS PYHKIIUU;

— ONpEeNeNsTh 3HaU€HUE MPOU3BOJAHON (PYHKIIMH B TOUKE 110
M300pKEHUIO KacaTeIbHOU K TpaduKy, MPOBEACHHON B ATOM
TOUKE;

— pelaTh HECJIOXKHBIE 3a7aUl Ha MPUMEHEHHUE CBSI3U MEXITY
IPOMEKYTKaMU MOHOTOHHOCTH M TOYKaMH IKCTpEMyMa
(GYHKITNH, C OJTHON CTOPOHBI, U POMEKYTKAMHU
3HAKOIOCTOSHCTBA M HYJISIMH IPOU3BOIHOM 3TOM (PyHKIINU — C

JIPYTOM.

B noeceownesnoui srcusnu u npu uzyuenuu opyeux npeomemos:
— TOJB3YACh TpaKaMu, CPAaBHUBATH CKOPOCTH BO3PACTAHUS




(pocTa, NOBBILIEHMS, YBEJIMYEHUS U T.II.) UIU CKOPOCTHU
yObIBaHUs (Mai€HUs, CHUYKEHUS, YMEHBIIEHUS U T.11.) BEJIUUUH
B PEAJIBHBIX MPOLIECCAX;

COOTHOCHUTH TpaMKU PeaIbHBIX IPOLECCOB U 3aBUCUMOCTEH €
UX ONUCAaHUAMHU, BKIIOYAIOIMMHU XapaKTEPUCTHKU CKOPOCTU
u3MeHeHus (ObICTPBIN POCT, TIIABHOE MOHUKEHHE U T.I1.);

HUCIIOJIb30BAaTh FpaCI)I/IKI/I PCaIbHbIX MMPOUCCCOB I PCHICHUA

HECJIOKHBIX MPUKIIATHBIX 33]1a4, B TOM YHUCJIE OMPEACIISS 110
rpaduKy CKOPOCTh X0/1a TIpoIiiecca

BblﬂyCKHl/lK MOJIYYUT BO3SMOKHOCTb HAYIUTHCH

Onepuposams NOHAMUAMU: NPOU3BOOHAS. PYHKYUU 8 MOUKe,
KacamenvbHas K epaguxy @yHxyuu, npouseooHas QyHKyuu,
BLIYUCTAMD NPOU3BOOHYIO OOHOUNEHA, MHO2OYIEHA,
K8AOPAmMHOo20 KOPHS, NPOU3BOOHYIO CYMMbL PYHKYULL,
BLIYUCTAM NPOU3BOOHBLE INEMEHMAPHBIX DYHKYUL U UX
KOMOUHAYULL, UCNONIb3YS CNPABOYUHBIE MAMEPUAIbL,
uccie008ams 8 NPOCMeNUUX Cyuasx QyHKyuu Ha
MOHOMOHHOCHb, HAXOOUMb HAUOOILIUUE U HAUMEHbLUUE
3HaueHUus PYHKYUU, Cmpoums 2papuKku MHO20UIEHO8 U
NPOCMeuuux payuoOHAIbHLIX QYHKYUL C UCTONIL30BAHUEM
annapama mMamemamuyecKo2o aHaiu3a.

B noeceonesnou sxcusnu u npu uzyuenuu opyeux yueOHsix

npeomemos.

— peuamv NPuKIaoHbvle 3a0adu u3 obuonro2uu, GU3UKU, XUMUL,

IKOHOMUKU U OPY2UX NPEOMEMO8, CEA3AHHbLE C UCCIe008AHUECM
Xapaxmepucmuk peanrbHblX NPoYeccos, HaxXoHcoeHuem
HAUOOILUUX U HAUMEHbUUUX 3HAYEHUU, CKOPOCMU U YCKOPEHUS

UHMePNPemupo8ams NOJYUeHHble Pe3Vibmanbl
Cmamucmuka u meopus éeposmHuocmeil, 102UKa u
KOMOUHamopuka

BopInyCKHMK HAY4YHUTCH

OnepupoBath Ha 6a30BOM YPOBHE OCHOBHBIMH ONUCATEIBHBIMU
XapaKTepUCTHKaMH YMCIIOBOTO Habopa: cpesiHee
apupMeTHIeCKOe, MeMaHa, HanOoJIbIee 1 HAaUMEHBIIIEe
3HAYECHHS;

OInepupoBaTh Ha 0230BOM YPOBHE MOHSTHUSAMMU: YACTOTA U
BEPOSITHOCTb COOBITUSA, CITy4alHbII BIOOP, OTBITHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

BBIYHCIIATH BEPOSATHOCTH COOBITHI Ha OCHOBE MO/ICUETa YKCIia
HCXO/IOB.

B noeceownesnoul sicusnu u npu uzyuenuu opyeux npeomemos:




— OLICHMBATh U CPABHUBATH B MPOCTHIX CIy4asix BEPOATHOCTU
COOBITHI B peaJIbHOM JKU3HU;

YUTaTh, COMOCTABJIAThH, CPABHUBATH, MHTEPIPETUPOBATH B IIPOCTHIX
Cllydasix peajbHble JaHHbIC, IPEICTABICHHbIC B BUE TA0JIHII,
auarpamm, rpadukos

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCSI

— Hmemv npedcmasnenue 0 OUCKPEmHbIX U HENPEPbIGHbIX
CHIYUAUHbIX EIUYUHAX U PACHPeOeNeHUsX, O He3a8UCUMOCTNU
CIYYAUHBIX GEIUYUH,

— uMmems npedcmasienue 0 MamemMamuiecKom O*CUOAHUU U
oucnepcuu CyyauHblx 8eNUYUH,

— umemsw npedcmasienue 0 HOPMAaIbHOM pacnpeoenreHuy u
npuMepax HOPMAaIbHO PACNPEOENEeHHbIX CAVUAUHBIX BETUYUH,

— NOHUMAamMb CYMb 3aKOHA OOILUUUX YUCeN U 8b100POUHO20
Memooa usmepeHus 6epoOsImHoOCmel,

—  umemsv npeocmasierue 00 YCI08HOU 8EPOSIMHOCIU U O HOJHOU
8EPOAMHOCMU, NPUMEHAMb UX 8 PeULeHUU 3A0aY;

—  uMemv npeocmasieHue 0 GaHCHbIX YACHHBIX 8UOAX
pacnpeoeneHull U NPUMEeHSIMb UX 8 peuleHuu 3a0ay,

—  umemwv npeocmasierue 0 KOppeasyuy cIyyaunblx 6eIUUUH, O
JIUHEUHOU pecpecCull.

B noeceownesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

—  BLIYUCAAMD UTU OYEHUBAMB 8EPOSITMHOCIU COObLIMULL 8
PeanbHOU HCUZHU,

— 8blOUpamsb nOOXo0sauUe Memoobl NPeOCMABIeHUsl U 00pabomKu
OaHHbIX;

YyMembyb peuams HeC0HCHble 3a0adu Ha NPUMeHeHUe 3aKOHA
OONLUUX YUCEN 8 COYUOTIO2UU, CMPAXOBAHUL,
30pagooxpanenuu, obecneyeHuu 6e30nacHOCMU HaACeleHUs 8
Upe38bIYALIHBIX CUMY AYUSX

Yray0aéHHbI yPOBEHD

[IpeameTHBIC PE3yIbTaThl OCBOCHUS Kypca anreOphl U Hava
MaTeMaTUYeCKOro aHaju3a Ha yriayOJE€HHOM YpOBHE
OpPHEHTHUPOBAHBI MPEUMYIIIECTBEHHO HA MTOATOTOBKY K
nociaeAyrneMy npodeccuoHaibHOMY 00pa30BaHUIO, PA3BUTHE
WHIMBUAYAJbHBIX CITIOCOOHOCTEN 00ydJaronuxcs myTéM oosee
rJIyOOKOTr0, YeM 3TO

peaycMaTpuBaeTcss 0a30BbIM KypCOM, OCBOCHHS OCHOB HayK,
CUCTEMATUYECKUX 3HAHUN U CITIOCOOOB ACHCTBUHN, IPUCYIITUX
JaHHOMY Yy4eOHOMY IPEIMETY.

VYriyOnéHHbINH ypOBEHb N3YUYEHUS anreOphl U HaYa
MaTeMaTUYeCKOr0 aHaJn3a BKIIOYAET, KPOME MEePEUHCIICHHBIX




HUKE pe3yJIbTaTOB OCBOCHUS YIIIYOJIEHHOTO Kypca, U pe3yJbTaTOB

OCBOEHHMs 0a30BOT0 Kypca, JaHHbIE paHee:

1) copmupoBaHHOCTD MPEACTABICHUN O HEOOXOAUMOCTH
JTI0KA3aTeNIbCTB NP OOOCHOBAHUU MAaTEMATUYECKUX
YTBEPAKIACHUN U POJIM AKCHOMATHKHU B MPOBEICHUM 1€ TYKTUBHBIX
pACCYXICHU;

2) chopMUpPOBaHHOCTH MOHATUIHOTO arlliapaTa Mo OCHOBHBIM
paszenaM Kypca MaTEMaTHKHW; 3HAHUKA OCHOBHBIX TEOPEM,
dbopMysT 1 YMEHUS X IPUMEHSTh; YMEHUS JOKA3bIBATh TEOPEMBI
Y HAXOJUTh HECTAHJIAPTHBIE CTIOCOOBI PEIICHHUS 3a/1aY;

3) chopMHUPOBAHHOCTh YMEHUIN MOJIEIUPOBATH PEAIbHBIC
CUTyalWH, UCCIIEI0BATH IIOCTPOEHHBIE MOJEIH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTarT;

4) cdopMUpPOBaHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHSIX
MAaTEMAaTUYECKOr0 aHAJIN3a U UX CBOMCTBAX, BJIaJICHUE YMEHUEM
XapaKTepu30BaTh MOBEICHHUE (PYHKIUH, UCTIOIb30BAHKE
ITOJIyYEHHBIX 3HAHUU JIJI ONIMCAHUS U aHAJIN3a PEAIbHBIX
3aBUCUMOCTEH;

5) BnajieHue YMEHUSIMHU COCTaBIICHUS BEPOSTHOCTHBIX MOJIETIEH TI0
YCJIOBHIO 3371441 ¥ BBIYMCIIEHUS BEPOATHOCTH HACTYTUICHUS
COOBITHI, B TOM YHUCJIE C IPUMEHEHUEM (DOPMYITT KOMOMHATOPUKHU
Y OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEN; HCCIIETOBAHUS
CIIy4alHBIX BEJIMYMH 110 UX PACIIPEIEICHHUIO.

Inemenmovl meopuu MHOI}CECME U MAMEMAMUYUECKOU JI0ZUKU

BblnmyCKHMK HAy4YUTCSH

— CBo0OonHO onepHpOBaTL3 MOHSTUSAMU: KOHEYHOE MHOKECTBO,
AJIEMEHT MHOYKECTBA, [IOJIMHOKECTBO, [IEPECEUCHHUE,
o0BeIMHEHUE U Pa3HOCTh MHOXECTB, YMCJIOBbIE MHOYKECTBA HA
KOOPJMHATHOM MPAMOM, OTPE30K, HUHTEPBaJ, IOJTYHUHTEPBaI,
MIPOMEKYTOK C BBIKOJIOTOM TOUKOM, rpaduyeckoe
MIPEACTABICHUE MHOKECTB Ha KOOPAUHATHOM TIJIOCKOCTH;

— 13aJlaBaTh MHOXECTBA MEPEUHUCICHUEM U XapaKTEPUCTHIECKUM
CBOMCTBOM;

— OIIEpUPOBATH MOHATUSAMU: YTBEPKAECHUE, OTPULIAHUE
YTBEPKJIECHUSI, UCTUHHBIE U JIOKHBIE YTBEPKIACHUS, IPUUMHA,
CJIEJICTBHE, YACTHBIN CTy4yal 00Iero yTBEpKICHUS,
KOHTPIPUMED;

— TIPOBEPSATH MPUHAIJIEKHOCTD JIIEMEHTA MHOKECTBY;

— HaXOJWTh MepeceyeHue U 00beAMHEHNE MHOYKECTB, B TOM
YHUCJIe MPEJCTaBICHHBIX TpadMuecK Ha YUCITIOBOM MPSMOU U Ha
KOOPJAMHATHOMU MJIOCKOCTH;

— TMPOBOAWTH JIOKA3ATEIbHBIC PACCYKICHUS )1 0OOCHOBAHUS
VICTUHHOCTH YTBEPKICHHUI.




B noeceonesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

— HCMOJb30BATh YMCIOBbIE MHOXKECTBA HA KOOPJMHATHON MpIMOi
Y Ha KOOPJMHATHOM IJIOCKOCTH JJIS OMUCAHUS PEAIbHBIX
MIPOLIECCOB U SABJICHU;

MIPOBOJIUTH JJOKA3aTEIbHBIC PACCY)KICHUS B CUTYAITASIX
MOBCEHEBHOM JKM3HU, TIPU PEIICHUH 33729 U3 IPYTUX
IPEIMETOB

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCSI

— onepuposamv NoHAmMuUeM onpeoenetusl, OCHOGHbIMU 8UOAMU
onpeoeneHul, OCHOBHLIMU BUOAMU MeOpeM,

— NOHUMAmMb CymMb KOCBEHHO20 00KA3aMmMeNbCmea,

— onepuposamsv NOHAMUAMU CHEMHO20 U HECYUEMHO20
MHOJMCECm8a,

—  NpUMeHamb Memoo MamemMamuyecko UHOYKYuu OJisl
NPOBEOEHUSL PACCYHCOCHU U OOKA3AMENbCME U NPU peuleHuu
3ao0au.

B noeceownesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

UCNOIb308AMb MEOPEMUKO-MHOHNCECMBEHHBIU A3bIK U A3bIK TO2UKU
OJI51 ONUCAHUS PEealbHbIX NPOYECCO8 U A6IeHUl, NPU PeuleHUU
3a0ay Opyaux y4eOHvix npeomemos

Yucna u evipasricenus
BbInyCKHHK HAYYHUTCS

— CB00OTHO OTIEPUPOBATH MOHATHIMH: HATypaIbHOE YUCIIO,
MHOKECTBO HATYPAIBHBIX YHCEJI, IIEJI0C YHNCII0, MHOKECTBO
EJIBIX YHUCeIl, OOBIKHOBEHHAS IPOOb, ACCATUYHAS IPOOb,
CMEIIaHHOE YUCJIO0, PAIIMOHATILHOE YHUCIIO0, MHOXKECTBO
palMOHANBHBIX YHUCEN, UPPAIMOHAIBHOE YUCIIO0, KOPEHB
CTETICHU N, JCHCTBUTEIHHOE YUCIIO, MHOXKECTBO
JEHCTBUTEILHBIX YUCEIN, TEOMETPUUYECKAst UHTEPIIPETAIIHS
HATypaJbHBIX, IEJBIX, PAIMOHATBHBIX, TEUCTBUTEIBHBIX YHUCET;

— TIOHUMATh U OOBSICHATH PA3HUILY MEKTY MTO3UITUOHHON U
HETO3UIIMOHHON CHCTEeMaMH 3aIllCH YUCET,

— TEePEeBOJIUTH YKCIIA U3 OJHOW CHUCTEMBI 3aIMUCH (CUCTEMBI
CUMCJIEHUS) B IPYTYIO;

— JIOKa3bIBaTh M MCIOJIb30BATh MPU3HAKHU ACIUMOCTH CYMMBI U
MIPOU3BEICHUS TIPH BBHIMIOJIHEHUHU BBIUUCICHUN U PEIICHUN
3amad;

— BBITIOJHATH OKPYTJICHHE PAIlMOHAIBHBIX M HPPAITHOHATBHBIX
YHCeJI C 3aJaHHOM TOYHOCTBIO;

— CpaBHMBATh JICHCTBUTEIIBHBIC YMCIIA PA3HBIMU CITOCOOAMMU;

— YIOPSIIOYMBATH YKCIIA, 3aMCAHHBIC B BUJIe OOBIKHOBEHHOU 1
JECATUYHOM IpOOH, YHCIIa, 3aIMMCAHHBIE C UCTIOJb30BaHUEM
apu(PpMETHICCKOTO KBaJIPATHOTO KOPHS, KOPHEH CTEIIeHU
OoubIIe 2;




— Haxoauth HOJl u HOK pa3upiMu cioco6amMu ¥ KCHOJIB30BATh
UX IIPYU PELICHNUH 33]1aY;

— BBINOJHATH BEIYMCIICHUS U TPeoOpa30BaHus BbIPAXKECHHU,
coAepKalIMX JEUCTBUTEIIBHBIE YUCIIA, B TOM YHCJIE KOPHU
HaTypaJIbHbIX CTEIICHEM;

— BBINOJIHATH CTaHJIAPTHBIE TOXKIECTBEHHBIE TPe0oOpa30BaHUs
TPUTOHOMETPUUECKUX, JTOTaPUPMUUYECKUX, CTETICHHBIX,
UppalMOHATbHBIX BBIPAKECHUIA.

B noeceomnesnotl sicusnu u npu uzyuenuu opyeux npeomemos:

— BBINOJHATH U OOBSACHATH CPAaBHEHUE PE3YJIBTATOB BEIYUCIICHHM
IIPH PEIICHUH TPAKTHYSCKUX 3a/1a4, B TOM YHCJIC
PHUOJIFKEHHBIX BBIYMCIICHUN, UCTIONB3YS Pa3HBIE CIIOCOOBI
CPaBHECHHI;

— 3alKCHIBaTh, CPABHUBAThH, OKPYTJISAThH YHCIOBBIC JTAHHBIC
peaIbHBIX BEJUYHMH C HCIIOIh30BAHUEM Pa3HBIX CHCTEM
U3MCPCHHS,

COCTaBJISITh M OIICHUBATh PAa3HBIMU CITOCOOAMHM YUCIIOBBIC
BBIPKCHHMS IIPY PEIICHUH MMPAKTHYCCKUX 3a/1a4 U 3a]1a4 U3
JIPYTUX YYCOHBIX MPEIMETOB

BbINnyCKHUK MOJYYUT BO3MOKHOCTD HAYYHThCS

—  C80000HO ONEPUPOBAMB YUCTIOBBIMU MHONCECTBAMU NPU
peuienuu 3a0ad;

—  NOHUMAMb NPUYUHBL U OCHOBHbLE UOEU PACUUUPEHUS YUCTIOBbIX
MHOMNCECME,

— 81ademb OCHOBHLIMU NOHAMUAMU MEOPUU OeTUMOCMU NPU
peuleHuu CmaHoapmusix 3a0ay

—  umemsv 6A308ble NPEOCMABIEHUSL O MHONCECMBE KOMNIIEKCHbIX
yucen,

—  C80000HO BbINOIHAMb MOHCOECMBEHHbBLE NPEOOPA3Z0BAHUSL
MPUCOHOMEMPUHECKUX, T02APUPMUYECKUX, CIMENEeHHbIX
BbIPAICEHUI,

— enadems opmynou burnoma Hotomona;

—  NpUMeHAmb NPU peueHuu 3a0ay meopemy 0 JUHEHOM
npeocmaesnenuu HOJ/J;

— npumeHams npu peutenuu 3aoay Kumatickyro meopemy 06
ocmamrax,

— npumeHnams npu peuwtenuu 3aoay Manyro meopemy Depma,

—  yMemb 8bINOJHAMb 3ANUCH YUCLA 8 NOZUYUOHHOU CUCeMe
CUUCTEHUSL,

—  NpUMeHsmMb NPU peuteHuu 3a0ay meopemuKo-4uciosvle
@yHKYUuU. yucio u cymma oeaumernei, QyHxkyuro Jiiepa;

—  NpUMeHAmMb NPU peuleHuu 3a0ay yenuvie 0poou,

—  NPUMEHAMb NPU PeueHul 3a0a4 MHO2OYUNEHbL C




oelicmeumenbHbIMU U YeablMu Koagduyuenmamu;

— g1adems NOHAMUAMU NPUBOOUMDBLL U HENPUBOOUMDbLU
MHO20YJIEH U NPUMEHAMb UX NPU peuleHuU 3a0ay,

— npumenams npu pewrenuu 3a0ay OCHO8HYI0 meopemy anzedpul;

NPUMEHAMb NPU peuleHuu 3a0a4 npocmeuiuiue QyHKyuu

KOMNJIEKCHOU NePeMEHHOl KaK 2eomMempuiecKue npeoopazoeanus

Ypaeuenusa u nepagencmea
BbInyCKHUK HAYYUTCH

— CB00OJIHO ONEpUPOBATH MOHATUSIMH: YPAaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U HEPABEHCTBA, ypaBHEHHUE,
SBJISIONIEECS CJIEJICTBUEM JIPYTOTO YPABHEHHUSI, yPaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PAaBHOCUJIbHBIE MPE0Opa30oBaHUs
YPaBHEHMU;

— pemaTh pa3Hble BUIbl YPABHEHHU U HEPABEHCTB M UX CUCTEM, B
TOM YHCJI€ HEKOTOpbIE YpaBHEHHs 3-i U 4-i cTeneHen, ApoOHO-
palMoOHaANbHBIE U UPPALUOHAIBHBIE;

— OBJIAJIETh OCHOBHBIMHU TUIIAMH TOKa3aTEJIbHBIX,
JorapuMUUYECKUX, UPPAIMOHATBHBIX, CTETICHHBIX YPaBHEHUN
Y HEPABEHCTB U CTaHJIAPTHBIMU METOJIaMH UX PELICHUN U
MIPUMEHSITh UX TIPH PEILICHUH 3a]1aY;

— TPUMEHATH TeOpeMy be3y Kk peleHnio ypaBHEHN;

— MNPUMEHSTH TeopemMy Buera miis pereHus: HEKOTOPbIX
YPaBHEHUI CTEIIEHU BBILIE BTOPOW;

— TIOHHMMATh CMBICJ TEOPEM O PABHOCUIIBHBIX U HEPABHOCHIIBHBIX
npeoOpa3oBaHUsAX YPABHEHUM U YMETh UX JIOKA3bIBATh;

— BJIaJIETh METOAAMH PELICHUSI YPAaBHEHUI, HEPABEHCTB U MX
CUCTEM, YMETh BBIOMpPATh METO]I PEILICHHSI U 0OOCHOBBIBATH
CBOI BbIOOD;

— HCHOJb30BAaTh METOJ MHTEPBAJIOB sl pELICHUSI HEPABEHCTB, B
TOM YHCIIe APOOHO-PAIMOHANIBHBIX U BKITIOYAIOIIUX B CEOsI
UppalMOHAIbHBIE BEIPAXKECHUS;

— pemiath anredpanvyeckue ypaBHEHHsI U HEPABEHCTBA U UX
CUCTEMBI C MapaMeTpaMH aJireOpanyeckuM U rpapuaecKkum
METOaMHU;

— BJIQJIETh Pa3HBIMU METOJAMM JI0KA3aTEIbCTBA HEPABEHCTB;

— pellaTh YPaBHEHUS B LIEJIBIX YHCIIAX;

— H300pakaTh MHOXECTBA Ha MJIOCKOCTH, 3a/1aBa€MbIe
YpaBHEHUSIMU, HEPABEHCTBAMHU U UX CUCTEMaMU;

— ¢cBOOOAHO KCIOIB30BATh TOXKIECTBEHHbIE TPEOOpa30BaHuUs MIPU
pEIIEHNN YPABHEHUN U CUCTEM YPaBHEHUM

B noeceownesnotl sicusnu u npu uzyueHuu opyaux npeomemos:
— COCTaBJISITh U pELIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
IIPY PEIICHUU 3aJ1a4 IPYTUX YY4EOHBIX IPEIMETOB;




— BBINOJHSATH OLIEHKY MPAaBA0NOA00MS pe3yJbTaTOB, OJIy4aeMbIX
IIPU PELICHUU PA3TUYHbIX YPABHEHUHN, HEPABEHCTB U UX CUCTEM
IIPYU PEUICHUU 33714 JIPYTUX YYEOHBIX IPEIMETOB;

— COCTaBJIATh U PEIIATh YPABHEHUS U HEPABEHCTBA C
napaMeTpamy MpH PerieHnH 3a/1a4 IPYTruX yueOHbIX
IIPEIMETOB;

— COCTaBJIITh YPABHEHHUE, HEPABEHCTBO WUJIU UX CUCTEMY,
OIMKCHIBAIONINE PEATbHYIO CUTYAIIUIO WM MPUKIIAIHYIO 3a/1auy,
UHTEPHPETUPOBATH TOJYUYECHHbBIE PE3YJIbTATHI;

UCITI0JIb30BaTh IPOrPAMMHbBIE CPEACTBA MPU PEIICHUH OTIACIbHBIX

KJIACCOB YPAaBHEHUI U HEPABEHCTB

BhinyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCS

—  €80000HO onpedensims Mun u 8blOUPaAmMms Memoo peueHus
NOKA3amenbHbIX U 102APUPMUYECKUX YPABHEHUL U HEPABEHCMNS,
UPPAYUOHATILHBIX YPABHEHUU U HEPABEHCMS,
MPUSOHOMEMPUUECKUX YPABGHEHU U HEPABEHCME, UX CUCTEM,

— €80000HO peulams cucmembl TUHEUHbIX YPAGHEHUI,

— peuwiams 0CHOBHblE MUNbL YPAGHEHUN U HePABEHCME C
napamvempamu,

— npumeHamb npu peulenuu 3a0ay Hepagsercmea Kowu —
bynaxosecrkozo, bepnynnu;

—  uMemwv npeocmasieHue 0 HepageHCmeax mMexcoy cpeoOHUMU
cmeneHHbIMU
Dynxkuyuu
BbInycKHUK HAYYHUTCSA

— Bnanerb NOHATUAMM: 3aBUCUMOCTb BEJIMYUH, QYHKIHUA,
apryMEHT U 3HaueHue PyHKIHUH, 00aCTh ONIPEACIICHUS U
MHOKECTBO 3HAUEHUH (PyHKIMH, TpadUK 3aBUCUMOCTH, Tpaduk
GbyHKUMU, HYJIU (QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHHE Ha YHUCIOBOM IIPOMEXKYTKE, yObIBaHHE Ha
YHICIIOBOM MTPOMEXYTKE, HauOoJblliee U HAMMEHbIIIEe 3HaUCHHE
(GYHKIIMM Ha YUCIIOBOM IIPOMEXKYTKE, IepHoarnIecKast (pyHKIHs,
NEpUO/, YETHAS U HeueTHasi QYHKIUHU; YMETh IPUMEHSATDb 3TH
NOHATHUS IIPU PEUICHUH 33/a4;

— BIAJETh MOHATHEM CTENEHHAas! PYHKIHS; CTPOUTH €€ rpapuK U
YMETh NPUMEHSATH CBOMCTBA CTENEHHON (QYHKIMU MIPU PELIEHUN
3ajay;

— BJIJIETh MOHATUSAMHU MOKa3aTeNbHas QYHKIUSA, SKCIIOHEHTA;
CTPOUTDH UX TpapUKU U YMETh MIPUMEHSATH CBOMCTBA
noka3aTelbHON (QYHKIMH NPU PEUICHUH 3a/1aY;

— BIAJETh MOHATHEM Jlorapumuueckasi pyHKINS; CTPOUTH €€
rpaduk U yMeTh MPUMEHSTh CBOMCTBA JIOrapu(PMUUeCcKOit
(GyHKUMU MIPU PELLICHUH 33]1ay;

— BJIQJIETh MOHATUSMU TPUTOHOMETPUUECKUE QYHKIIUU; CTPOUTD




UX rpauKu U yMETh IPUMEHSATH CBOWCTBA
TPUTOHOMETPUUECKUX (PYHKIIMM IIPU pELIEHUHN 33]1a4;
BJIa/IETh NOHATHEM OOpaTHast PYHKLHUS; IPUMEHSTH 3TO
IIOHATHE NPU PELICHUN 3a/a4;

IPUMEHSATH IIPU PELICHUU 3a]1a4 CBOMCTBA (PYHKIUI: YETHOCTb,
IIEPUOANYHOCTD, OTPAHUYEHHOCTB;

IPUMEHATH MIPH PEIICHUH 3a]1a4 peoOpa3oBaHus rpa(ukos
byHKIH;

BIIAJETh MOHATHIMH YHCIIOBAs MIOCIEI0BATENBHOCTb,
apumeTryeckas 1 reoMeTpuIecKasi MporpecCHs;
IIPUMEHSITH IIPU PEILICHUH 3a]1a4 CBOWCTBA U IPU3HAKU
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTPECCUIA.

B nosceonesnou scuznu u npu uzyyeHuu opyeux y4eoHuix

npeomemos.

OTIPEIEIIATH MO IpauKaM U UCIIOJIb30BATh JJI PEIICHUS
MPUKJIAJHBIX 33/1a4 CBOMCTBA PEAJIbHBIX MPOLIECCOB U
3aBUCUMOCTEN (HanOOJIbIIINE U HAUMEHBIIINE 3HAYCHUS,
MIPOMEXKYTKH BO3pacTaHus U YObIBaHUSI (YHKIIMHU, TPOMEXKYTKHU
3HAKOIOCTOSIHCTBA, ACUMIITOThI, TOUKH Meperuda, nepuoa u
T.I1L.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
IIPAKTUYECKON CUTYyallUH;.

OTIPEJIEIIATH MO TpaduKaM MPOCTEHIINE XapaKTEPUCTUKU
NEPUOIMYECKUX MPOIECCOB B OMOJIOTUH, YKOHOMHUKE, MY3bIKE,
PaaNoOCBsI3U U Ap. (aMIUTUTY/Ia, IEPUOT U T.I1.)

BLIHYCKHI’IK MOJIYYUT BO3SMOKHOCTDb HAYYUTHCH

61a0emsb NOHAMUEM ACUMNIMOMbL U YMemb e20 NPUMEHIMb Npu
peuienuu 3a0ad;
npUMeHsmb Memoobl peuleHuss RPOCMetuux
ouppepeHyuanbHbvix YpasHeHull nepeo2o U 6Mopo2o NOPLOKO8
Dnemenmuvl MamemMamudecKkozo aHaIu3a
BbINyCKHHK HAYYHTCS

Bnaners noHsTHEeM 0€CKOHEYHO YOBIBAOIIASL
TEOMETPUYECKasl POTPECCUS U YMETh IPUMEHSTH €T0 TIPH
pelieHuN 3a71a4,
MPUMEHSTH TSI pEIICHUS 3371a4 TCOPHIO MPEICIIOB;
BJIAJIETH MOHITUAMU O€CKOHEUYHO OOJIBIINE U OSCKOHEYHO
MaJjIble YMCJIOBBIE TTOCIICIOBATEIFHOCTA U YMETh CPABHUBATH
OeCKOHEUYHO OOJIbIINE U OECKOHESYHO MaJIble
MIOCJICI0BATEILHOCTH;
BIIAJICTh TOHSITHSIMU: TIPOU3BOIHAS (PYHKITUU B TOUKE,
POU3BOAHAS (PYHKIIUU;
BBIYHCIIATH MPOU3BOHBIC dJIEMEHTAPHBIX (PYHKITUN U UX
KOMOMHAIIUI;




UCCIEeN0BaTh PYHKIIMU HA MOHOTOHHOCTb U 3KCTPEMYMBI;
CTPOUTH 'papUKu U IPUMEHSTH K PEIICHUIO 33]1a4, B TOM YHUCIIE
C MapaMeTpoM;

BJIAJICTh TIOHSATHEM KacaTelbHas K TpaduKy (GyHKIIUN U YMETh
MPUMEHSITh €0 MPU PEIICHUU 3a/1a4;

BJIAJICTh MOHATUSIMU NEepBOOOpa3Hast (YHKIIMS, ONIPeIeTICHHBIHI
UHTETpan;

npuMeHsTh TeopeMy HrroTona—JleiiOHuIa 1 ee ciencTBus ais
pelIeHus 3a1a4.

B nosceonesnoui sxcuznu u npu uzyyeHuu opyeux y4eoHulx

npeomemos:

peraTh NPUKIIATHbIC 3a0a91 U3 OUOIOTHH, (PU3UKHU, XUMHUH,
HYKOHOMUKH U JAPYTHUX MPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM
XapaKTEPUCTUK MPOIECCOB;

HHTCPIIPCTUPOBATD ITOJIYYCHHBIC PC3YJIbTAThI
BbIHyCKHHK MOJIYYUT BO3SMOKHOCTDb HAYYUTHCH

€c680000HO 811a0emb CMAHOAPMHBLIM ANNaApamom
MaAMemMamuyecko20 anaiu3a OJisl GblYUCTEeHUs NPOU3BOOHbIX
@dyHKyuU 00HOU nepemerHoU;

C80000HO NPUMEHAMb ANNAPAM MAMEMAMUYECKO20 aAHANU3A
07151 UCCAe008aHUSL DYHKYUL U NOCMPOEHUs 2PAPUKO8, 8 MOM
yucie uccie008aHus Ha GbINYKIOCHb,

onepuposams NOHAMUEM NepP8o0OPA3HOU QYHKYUU 014
peuienus 3a0ay;

061a0emsb 0OCHOBHLIMU c8edeHusiMuU 00 unmezpane Horomona—
Jletibnuya u e2o npocmetiuux npUMeHeHuUsx,

onepuposams ¢ CMaHOAPMHBIX CUMYAYUSIX NPOU3E0OHLIMU
8bICULUX NOPSIOKOB,

YMemb NPUMEHAMb NPU peuleHuU 3a0ay c8olicmea
HeNnpepbl8HbIX PYHKYULL,

yMemb NPUMEHAMb NPU peuleHUU 3a0ay meopemvl
Beuepwmpacca,

YMembs 8bINOHAMb NPUOTUNCEHHBIE 8bIYUCTEHUS (MEMOObl
peuienus ypasHeHuil, GbIYUCIEHUSI ONPeOeleHHO20 UHMeSpana);
YyMemsb NPUMEHAMb NPUTLOHCEHUE NPOUIBOOHOU U
OnpeoeseHH020 UHmezpala K peuleHuio 3a0ay
ecmecmeo3HaHusl;

671a0emb NOHAMUAMU 8MOPAsL NPOU3BOOHAS, GLINYKIOCHLb
epaghuka hyHkyuu u ymems ucciedo8amos QyHKYUuo Ha
8bINYKIIOCHb

Cmamucmuka u meopus 6epoamHocmeit, 102UKa u
KOMOuHamopuka

BbinyCKHUK HAYYUTCS




OnepupoBaTh OCHOBHBIMH OINHCATENBHBIMU XapAKTEPUCTUKAMU
YHICJIOBOI0 HabOpa, MOHITHUEM T'€HepaIbHasi COBOKYITHOCTb U
BBIOOPKOH U3 HEe;

OTNEPUPOBATH MOHATUSMU: YACTOTA U BEPOSITHOCTH COOBITHS,
CyMMa M MPOU3BEICHHUE BEPOSATHOCTEMN, BBIYUCIATh
BEPOSITHOCTH COOBITHI HA OCHOBE IMOJCYETA YUCIIA HCXO/OB;
BJIAJ€Th OCHOBHBIMU NOHATUSMU KOMOMHATOPUKHU U YMETh UX
MIPUMEHSITh IIPU PEIICHUU 33]1a4;

UMETh IPEICTABICHUE 00 OCHOBAX TEOPUU BEPOSITHOCTEH;
UMETH MPEACTABICHUE O JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4ailHbIX BEJTMUMHAX U PACHPEEICHUSIX, O HE3aBUCUMOCTHU
CIIyYalHBIX BEJINYMH;

UMETH MPEACTABICHUE O MATEMAaTUYECKOM OKUJAHUU U
JUCIIEPCHUM CITyYalHbIX BEIHYNH;

MMETBH IIPEACTABICHUE O COBMECTHBIX PaCIpeIeICHUAX
CIIyYalHBIX BEJINYNH;

MOHUMATh CYTh 3aKOHA OOJIBIIMX YUCENI U BBIOOPOYHOIO METOAA
WU3MEPEHUS BEPOATHOCTEM;

UMETH MPEAICTABICHUE O HOPMAIILHOM PACIPEIEICHUH U
pUMepax HOPMAJIbHO PACIPEIEICHHBIX CIIy4YalHbIX BEJIUYHH;
VUMETBH MIPEACTABICHUE O KOPPEISLUN CITyYalHbIX BEJINYUH.

B noeceonesnou sxcuznu u npu uzyuenuu opyux npeomemos:

BBIYUCIISITh UM OLIEHUBATh BEPOSTHOCTU COOBITHI B peaibHOMN
JKM3HU;

BBIOMPATh METOIbI MOJIXOISIICTO IPEACTABICHHUS M 00padOTKU

JTAaHHBIX

BLIHYCKHI’IK MOJIYYUT BO3SMOKHOCTD HAYIUTHCH

uMemyv npedcmasieHue o0 YeHmpaibHol npeoelbHOl meopeme;
umems npedcmasieHue 0 8b1O0POUHOM KOIDpuyuenme
Koppensayuu u JUHeuHol pecpeccuu;

umMems npedCcmaegieHue 0 CMmamucmuyeckKux 2unome3ax u
npogepke cmamucmu4ecko 2unomesbvlt, 0 Cmamucmuxe
Kpumepusl u ee yposHe 3HAYUMOCMU,

uUMemyv npedcmasieHue o Ce:A3U IMRUPUYECKUX U
meopemuyecKux pacnpeoeieHull;

umMems npedcmasieHue 0 KOOUpo8anHuu, 08OUYHOU 3aNUCH,
0BOUYHOM Oepese;

e1ademsb OCHOBHbLIMU NOHAMUAMU Meopuu 2pagos (epa,
sepuiuna, pebpo, cmeneHv 8epuUnbl, NymMb 8 2paghe) u ymems
NPUMEHAMb UX NPU peuleHUU 3a0a4;

umMemyb npedcmasieHue 0 0epesvbsix U ymems NPUMEeHAms npu
peuienuu 3a0ad;

671a0emb NOHAMUEM CE13HOCMb U YMEemb NPUMEHSMb




KOMNOHEHMbl C8A3HOCU NPU PeuleHuU 3a0ay;

—  yMemb 0Cyuwecmeisims nymu no peopam, 06xoovi pebep u
sepuiun epaga;

— umemb npeocmasienue 00 dLIEPOBOM U 2AMUTLINOHOBOM NYMU,
uMemsv npedcmasiieHue 0 mpyoHOCmMuU 3a0aiu HAX0HCOEeHUs
2aMUIbIMOHO8A NYMU;

—  871a0emb NOHAMUAMU KOHEUHble U CUemHble MHONMCECMBa U
yMemb UxX NpUMeHsmb Npu peueHuu 3a0a4;

—  yMemb NpUMEHAMb Memoo0 MamemMamudeckou UHOYKYuu,

yMemyb npuMeHamb npuHyun J{upuxie npu peuieHuu 3a0a4

I'eomerpu
1 — 1O
BCEM
TEMaM

N3yuenne reomeTpur B CTapiied MIKOJEe Ha YriayOJIeHHOM
ypoBHE Ma€T BO3MOXHOCTh JIOCTHIKEHHUS  OOYyYaIOIIUMHUCS
CIIEIYIONTUX Pe3yIbTaTOB:

Juunocmmuowte (10-11 knacc):

DI pasxcoanckoeo socnumanusi:

- OIICHMBAaHUE C TO3UIMU COIMAIBHBIX HOPM COOCTBEHHBIX
MOCTYIIKOB U MOCTYIKOB JPYTHUX JIIOJICH;
3)/lyxo6Ho-HpascmeeHH020 0CNUMAHUSL:

- YBOXUTEIBHOE U 3a00TIMBOE OTHOIICHHUE K YJIEHAM CBOEH CEMbHU;
- BOCIIUTAHUE POCCUMCKOM Tpa)1aHCKON UJIEHTUYHOCTH;
4)3cmemuueckoeo socnumanus:

- pa3BUTHE OCTETUYECKOTO  CO3HAHWUA dYepe3  OCBOCHHUC
XyJI0’KECTBEHHOTO HACIIeIUs Hapo10B Mupa U Poccum.
5)@uzuueckomy  6ocnumanuio,  opmuposanuro  Kyabmypwvl
300p08020 U IMOYUOHATLHO2O0 OAACONONYUU:

- opMHUpOBaHUE TTOHATHE O IIEHHOCTH 3J0POBOTO M 0€30MaCHOTO
o0Opasza >K13HH;

6)Kon02uuecko20 60OCNUMAHUSL:

- (hpopMupoBaHNE OCHOB IKOJIOTUYECKOM KYJIBTYPHI;

8)L{ennocmu HayuHo20 NO3HAHUSL:

- (opmupoBaHHEe OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO,
TOTOBHOCTH K CaMOpPa3BUTHIO, OCO3HAHHOMY BBIOOpPY C YYETOM
MO03HABATENILHBIX UHTEPECOB;

- opMupOBaHUE 1IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY VyPOBHIO pa3BUTHUS HAYKH U YyUYWUTHIBAIOIIETO
MHOT000pa3ne COBPEMEHHOTO MUPa;

Memanpeomemnwie (10-11 knacc):

— YMEHHE CaMOCTOSATEIBHO  OMPENCIATh IEJId  CBOETO
oOydeHusi, CTaBUTh W (opMynupoBaTh JJisi ceOs HOBBIC
3amaun B y4€be W TIO3HABATENBLHOW JIEATEILHOCTH,
pa3BUBATh MOTHBBI M HWHTEPECHl CBOEW MO3HABATEIBLHOU
NEeSTETHbHOCTH;

— YMEHHE CaMOCTOSTEIbHO TUTAHUPOBATH MYTH JTOCTHKCHUS
1eJICH, B TOM YHCIIe aJIbTepHATUBHBIE, 0CO3HAHHO BHIOMPATH




HauOosiee 3P (GEeKTUBHBIE CIOCOOBI pEIIeHUsS YYCOHBIX U
[IO3HAaBaTEJIbHBIX 33]1a4;

— YMEHHME COOTHOCHTH CBOM JICHCTBUS C IUIAHUPYEMBIMU
pe3ynbTaTamu, OCYULIECTBJISThH KOHTPOJIb cBOEH
NEATENbHOCTH B MPOLECCE JOCTHKEHUS PE3ysbTara,
OTIPE/ICTISATh CIOCOOBI JIEHCTBUN B paMKax MPeaIOKEHHBIX
YCIIOBUWA U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JICUCTBHS B
COOTBETCTBHM C U3MEHSIIOLICHCSA CUTyalluE;

— YMEHHE OIIEHUBATh MPAaBUIBLHOCTH BBITIOJHEHUS Y4eOHOMU
3aJ1auM, COOCTBEHHBIE BOBMOXKHOCTH €€ PEIICHNUS;

— BJIa/ICHUE OCHOBAMH CaMOKOHTPOJISl, CAMOOLIEHKU, IPUHATHUS
pEelIEHHH U OCYLIECTBICHHMsS OCO3HAaHHOIO BbIOOpa B
y4eOHO! U TIO3HABATENBbHOM IS TENbHOCTH;

— YMEHHE MPOAYKTHUBHO OOIIATBCA M B3aHMMOJICHCTBOBATH B
MPOLIECCE COBMECTHOM IEATEIbHOCTH, YUMTHIBATH MO3HULIMU
OPYTUX YYaCTHUKOB JEATEIBHOCTH, 3P(HEKTUBHO pa3peiiarh
KOH(DIIUKTHI;

— BJIJICHUE HaBBIKAMHU II03HABATEJIbHOM, yueOHO-
UCCJIEI0BATEIBCKON U MMPOEKTHOM JEATEIbHOCTH, HABBIKAMU
paspeiieHus MpoOieM; CHOCOOHOCTh M TOTOBHOCTh K

CaMOCTOSITEILHOMY MOUCKY METOJIOB penieHus
MPaKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3JIMYHbIX METO0B
IMO3HAHUS,;

— TOTOBHOCTH M CIHOCOOHOCTH K  CaMOCTOSITCIILHOM
UH()OPMAIIMOHHO-TTO3HABATEIIBHOW JCATEILHOCTH, BKIIIOYAsS
YMEHHE OpUEHTUPOBATHCA B Pa3JIMUHBIX HMCTOYHUKAX
uH(popMaIu, KPUTHYSCKH OIICHUBATH U MHTEPIPETUPOBATH
uH(OpMaIHIO, TTOTy4aeMyI0 U3 Pa3IMYHBIX HCTOYHUKOB;

— YMEHHE HCIMOJb30BaTh CpPEICTBA HH(POPMAIIMOHHBIX H
KOMMYHUKalIMOHHbIX ~TexHosoruid (MKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3a7a4 ¢ COOJIIoJeHuEM TpPeOOBAaHUN SPrOHOMHMKU, TEXHUKHU
0€30IMacCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUS, MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW 0€3011aCHOCTH;

— BJIAJICHUE SA3BIKOBBIMHU CPEACTBAMHU — YMEHHE SICHO, JTIOTUYHO
U TOYHO M3JlaraTb CBOIO TOYKY 3PEHHUs, MCIOJIb30BaATh
aJICKBaTHBIE SI3BIKOBBIE CPECTBA;

— BIIAJICHHC HaBBIKAMH TI03HABATEIBHON pedeKCHH Kak
OCO3HAaHUS COBEPIIAEMBIX JEHUCTBUM W MBICIUTEIbHBIX
MPOIIECCOB, UX PE3YJbTaTOB M OCHOBAaHMM, TPAHMI] CBOETO
3HaHWSI W HE3HAHWs, HOBBIX IIO3HABATCIBHBIX 3aJa4 W
CPEACTB UX JOCTHKCHUS;

IIpeomemmuoie:
ba3oBblil ypoBeHb




|. BoInyCKHMK HAY4YHUTCSI

—  OmnepupoBatb Ha 6a30BOM ypOBHE HMOHATHIMH: TOUKA,
npsiMasi, INOCKOCTh B TPOCTPAHCTBE, apaIJIeIbHOCTD U
NEPIEHIUKYISAPHOCTD MPSIMBIX U MJIOCKOCTEH;

—  pacmo3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MpU3Ma,
MUpaMUJIa, MPSIMOYTOJIBHBIN MapaieNenunes, Kyo);

—  u300paxaTh u3yyaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM
MPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

—  nenatb (BBIHOCHBIC) TIIOCKHE YEPTEIKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y;

—  U3BIIEKaTh HH(OPMALIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexkKax U
PUCYHKaX;

—  npuMeHsTh TeopeMy [Iudaropa npu BerYMCICHUH
3JIEMEHTOB CTEPEOMETPUUECKUX UTYD;

—  HaxXOAUTb 0OBEMBI U IO MOBEPXHOCTEN MPOCTENIINX
MHOTOTPaHHHUKOB C IPUMEHEHHEM (popmy;

—  pacro3HaBaTh OCHOBHBIE BHJIbI T€J BpaIIeHUS (KOHYC,
HUWIMHIP, chepa u map);

—  HaxXOAUTb 0OBEMBI U IJIOLIAIM TOBEPXHOCTEH MPOCTEUIINX
MHOTOTPaHHUKOB U TEJI BPaIllEHUs ¢ IPUMEHEHUEM (POopMyJI.

B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.

- COOTHOCUTH aOCTPAKTHBIE TEOMETPUYECKUE TTOHSITHUS U
(baKThl ¢ peaqbHBIMU KU3HEHHBIMU 00BEKTAMU U CUTYaIUSIMU;

- MCMOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
rCOMETPUYCCKUX (PUTYD IJIs pelieHUs] TUIIOBBIX 3a1a4
MIPAKTUYECKOTO COACPIKAHUS;

— COOTHOCHUTH TUIOIIAIA TOBEPXHOCTEM TEJI OJMHAKOBOU
(GbOopMBI pa3IMYHOTO pa3Mepa;

- COOTHOCUTH OOBEMBI COCYI0B OJIMHAKOBOM (HOPMBI
Pa3IMYHOTO pa3Mepa;

oueHMBaTb POPMY NPaBUIbHOFO MHOTOrPaHHWKa Nocae CNUaoB,
cpe30B U T.N. (onpeaensaTb KOANYECTBO BepLIUH, pebep 1 rpaHe
NONY4YE€HHbIX MHOTOrPaHHMKOB)

BbInycKHMK MOJYYUT BO3MOKHOCTh HAYUYUTHCS

- Onepuposams NOHAMUAMU. MOYUKA, NPAMAS, NIOCKOCHb 8
npocmpancmee, napaiilelbHOCMb U NePREeHOUKYIAPHOCTb NPAMbLX
u naockocmell,

- npuMeHsms OJisl peuleHusl 3a0a4 ceomempuyecxue gaxmeol,
eciiu yCo8usi NPUMeHeHUsl 3a0aHbl 8 IBHOU opme;

- peuams 3a0a4u Ha HAX0HCOEHUE 2e0MEeMPULECKUX BETIUYUH
no 0opazyam unu aneopummam,




—  Oenamb (8bIHOCHbBIE) NIOCKUE YePMEIHCU U3 PUCYHKOB
00beMHbBIX (hucyp, 8 MOM HUCIe PUCOBAMb BUO C8EPXY, COOKY,
CMpOUmMd Cedenusi MHO20SPAHHUKOS,

—  ussneKamv, UHMEPNPemuposams u npeoopazoevieams
ungopmayuio 0 ceomempuyeckux ueypax, npeocmagienHyio Ha
yepmedsrcax,

—  npumeHAmb 2eomempuieckue paxkmol 01 peuleHus 3a0a4, 8
MOM Yucie npeonoazaruux HeCKOIbKO Udae08 peuleHus,

—  OnuUcCwHIBAMb 83AUMHOE PACNOJIONCEHUE NPIMBIX U
nJ0CKOCmel 8 NPOCMPAHCIEe;

—  gopmynruposams ceoticmea u npusHaKu ueyp;

—  00oKa3vleamuv 2eoMempuiecKue YymeepicoeHus;

- 61a0emsb CManOapmuoll Kiaccugpuxayuetl
NpOCMPAHCMBEHHBIX hucyp (MUpamuobvl, NPU3Mbl,
napannenenuneowvl);

— Haxooums 06vembl U NI0UA0U NOBEPXHOCHEL
2eoMempuiecKux mejl ¢ npuUMeHeHuem Gopmyi,

—  8BIMUCAAMb PACCMOSHUSA U Y2Ibl 8 NPOCMPAHCMEE.

B nosceonesnoil scuznu u npu uzyyeHuu opyux npeomemos:
ucrnosab308ames c80licMB8a 2eomMmempu4yecKux guayp 0114 peweHus
3a0ay NPaKmu4ecko20 xapakmepa u 3a0ay uz opyaux ooiacmeu
3HaHUU
Yray0aeHHbIi YPOBEHD
BbinycKHUK HAYyYHTCS
—  Brnagetp reoMeTprueCKUMHU MOHITHSIMHE MIPH PEIICHUN 3324
U MPOBEICHUN MAaTEMAaTHUYECKUX PacCyKICHU;
—  CaMOCTOSITENIbHO (JOPMYIUPOBATH ONPEACICHUS
reOMETPUUYECKUX (PUTYP, BBIIBUTaTh TUIIOTE3bI O HOBBIX
CBOMCTBAxX M MPU3HAKAX T€OMETPUUYECKUX QPUTYp U OOOCHOBHIBATH
WJIM ONIPOBEPraTh UX, 00001ATh UIH KOHKPETU3UPOBATh
pe3ynbTaThl HAa HOBBIX KJIaccax (PUryp, MpOBOIUTH B HECIOKHBIX
ciyvasx Kiaccupukanuio GUryp no pa3jinyHbIM OCHOBAHUSM;
- UCCJIEI0BATh YEPTEXKHU, BKIIOUAsT KOMOUHALIMHN UTYD,
U3BJIEKaTh, MHTEPIIPETUPOBATH U IPEOOPA30BbIBATH HHPOPMAILIHIO,
IPEICTaBICHHYIO Ha YepTekax;
—  pelaTh 3a7jaud TeOMETPUUYECKOTO COJEpKaHUs, B TOM UHCIIe
B CUTYaIUsX, KOT/Ia aITOPUTM PELICHHS HE CIeIyeT SBHO U3
YCIIOBHSI, BBITIOJIHATD HEOOXOUMBIC IS PEIICHHUS 31291
JOTIOJTHUTENbHBIE TOCTPOEHUS, UCCIIEI0BATh BO3MOKHOCTh
NPUMEHEHUS TeopeM U (POpPMYI [Tsl peIIeHUs 3a/1ad;
—  yMeTh (GOpMyYIHpPOBATh U TIOKA3BIBATH TEOMETPUICCKUE
YTBEPKIACHHUS;
—  BJIAJETh NOHITUSIMH CTEPEOMETPUH: MTPHU3MA,




BekTopsl
"
KOOpAUHA
ThI B
NPOCTPaAHC
TBe — 110
BCEM
TeMaM

napajenenure, MupaMuia, TeTpa’dap;
—  HUMeTh IpeACTaBIeHUs: 00 aKCHOMaX CTEPEOMETPUH U
CIIEZICTBUSAX U3 HUX U YMETh IPUMEHATH UX NP PEIICHUH 3a/1a4;
—  yYMETb CTPOUTH CEUYECHHUSI MHOTOTPAHHHUKOB C
MCIIOJIb30BaHMEM PA3IMYHBIX METOAOB, B TOM YHUCIIE U METOJa
CJIEJIOB;

—  UMETh NPEJCTABICHUE O CKPEIIUBAIOIINXCS IPSIMBIX B
MPOCTPAHCTBE U YMETh HAXOAUTh YIOJ U PACCTOSHUE MEXKIY
HUMU;

—  TPUMEHSATb TEOPEMBI O MAPAJIIETLHOCTH MPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE MPH PEIICHUH 33]1aY;

—  yMETb NPUMEHSTH MapaieIbHOE MPOCKTUPOBAHUE IS
n300paxeHus Puryp;

—  YMETb IPUMEHATH NEPIEHAUKYISIPHOCTH MPSAMON U
IUIOCKOCTH IIPH PEIICHUN 3a/1a4;

—  BJAJETh MOHATUSIMH OPTOrOHAIBHOE MPOEKTUPOBAHUE,
HAKJIOHHBIE U UX TMPOEKIINH, YMETh IPUMEHITH TEOPEMY O TPEX
MEPICHIUKYIApaxX MPpH PEIICHUN 3a/1aY;

—  BJAJETh MOHITHSIMH PACCTOSIHUE MEXTy (purypamu B
OPOCTPaHCTBE, OOIINN NEPIIEHIUKYIISAP ABYX CKPEIIUBAIOLINXCS
OpSIMBIX U YMETh IPUMEHSTH UX MPU PELICHUH 3a/1a4;

—  BJAJETb MOHATHEM YTOJI MEXAY IPSIMOM U IIIOCKOCTHIO U
YMETb IPUMEHSTH €T0 MPH PEIICHNUH 33/1a4;

—  BIAJETh MOHITUSIMH JBYTPAHHBINA yTOJl, YOI MEXKITY
MJIOCKOCTSIMU, TIEPIICHAUKYIISIPHBIE TUIOCKOCTH U YMETh
MPUMEHSTh UX TPU PEUICHUH 3a/1a4;

—  BIAJETh MOHITHSIMH MPU3Ma, MapajlIeIeuIe]] ¥ IPUMEHSITh
CBOICTBa MapaJijiesienune1a Mpyu pelieHnu 3a1ay;

—  BJAJETh NOHITHEM IPSIMOYTOJIbHBIN Mapajieenune] 1
MPUMEHSTH €r0 MPH PEIICHNH 3a]1aY;

—  BIAJETh MOHATHIMH MUPAMHUIA, BUABI TUPAMU]I, STIEMEHTHI
MPABUJIBHOM MUPAMUIBI B YMETh MPUMEHSThH X MIPH PEIICHUN
3ajay;

—  UMETh NPECTaBIECHUE O TeopeMe Diiepa, MpaBUIbHBIX
MHOTOTpaHHUKAX;

—  BJAJETh MOHATHEM IUIOLIAN MOBEPXHOCTEN
MHOTOTPAaHHUKOB U YMETh MPUMEHSTH €T0 MPH PEIICHUH 3a]1a4;
—  BIAJETh MOHATHSIMHU TeJa BpalieHus (UIMHIP, KOHYC, IIap
u cdepa), X CEUCHUs U YMETh IPUMEHATD UX MPH PELICHUU
3ajady;

—  BJAJETh MOHATUSIMHU KacaTeJIbHbIEe IPSIMbIE U INIOCKOCTU U
YMETb IPUMEHSTH U3 MPU PELICHUH 33/1a4;

—  WMETh NPEJCTABJICHHUS O BIMCAHHBIX U ONMMCAHHBIX cepax u
yMETh MIPUMEHSITh UX MPU PEIICHUH 3a/1a4;




—  BIAJETh MOHATHIMH 00beM, 00BEMbI MHOTOTPAHHHUKOB, TEJ
BpAIllEHUs] ¥ IPUMEHSATh UX TIPU PEIICHUH 3a7a4;
—  WMETh NPEACTaBIICHUE O Pa3BEPTKE MIJIMHAPA U KOHYCA,
TJIOIIA M TIOBEPXHOCTH IIMJIMHIPA U KOHYCa, YMETh PUMEHSITh HX
MIPH PEIICHUH 3a]1a4;
—  HWMETh NPEJCTaBICHUE O IUIOMAaN Chephl U YMETh
IPUMEHATH €0 TIPU PEIICHUH 3a/1a4;
—  yMETh peliaTh 3aJa4i Ha KOMOMHAIIMM MHOTOTPAaHHUKOB U
TEJ BPAIICHHUS,
—  HWMETh NPECTaBIECHUE O MOJ00UN B MPOCTPAHCTBE U YMETh
pemaTh 3a7a4i Ha OTHOIIIEHWE 00bEMOB U TIIOMIAEH
MMOBEPXHOCTEN MOAOOHBIX UTYP.
B nosceonesnoul scuznu u npu uzyyeHuu Opyeux npeomemos:
COCTaBJISITh C UCTIOJIB30BAHUEM CBOWMCTB r€OMETPUUECKUX (DUTYD
MaTEeMaTUYECKUE MOJCIIN VISl pEIISHUs 3a/1a4 IPAKTUYECKOTO
XapakTepa U 3a/1a4 U3 CMEKHBIX JTUCIUILINH, UCCIIEIOBATh
MOJIYYCHHBIC MOJICNIA U UHTEPIPETUPOBATH PE3yJIbTaT
BhInyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCS
—  Hmembv npedcmasineHue 06 aKkCUOMaAmMu4ecKom memooe;
—  e1ademb NOHAMUEM 2eOMempuiecKue mecma moyex 8
npocmpaHcmee u ymems NPUMEHAmMsb UxX O peuleHus 3a0ay;
—  yMemb npumMeHsms OJis peulerus 3a0ay C80UCMBEA NIOCKUX U
08VZDAHHBIX Y2108, MPEXSPAHHO20 Yeld, meopembl KOCUHYCO8 U
CUHYCO8 OJIsL MPEXePAHHO20 Yeld;
—  e1ademb NOHAMUEM NEPREHOUKYIAPHOE CedeHue NPU3MbL U
yMemyb NPUMEHAMb €20 NPU peuleHul 3a0ay,

umemsv npedcmasierue 0 080UCMBEHHOCMU NPABUTLHBIX
MHO202DAHHUKOB,

671a0emb NOHAMUAMU YEHMPAIbHOE U NAPAJLIEIbHOE
NPOEeKMUpoB8arue u NPUMEHIMb UX NPU HOCMPOEHUU CeYeHUL
MHO202PAHHUKO8 MEMOOOM NPOEKYUL,
—  uMemb npeocmasienue o0 pazeepmke MHO202PAHHUKA U
Kpamuatiuiem nymu Ha NOBEPXHOCMU MHO202PAHHUKA,
—  uMemb npeocmasgienue 0 KOHUUeCKUx ceyeHusx,
—  umembv npeocmasienue o0 Kacarowuxcs cgepax u
KOMOUHAyuu meJjl 8pAweHuUs U ymems NpUMeHams Ux npu peuieHuu
3a0a4,
—  NpUMeHAmMb npu peueHuu 3a0a4 Gopmyry paccmosnnus om
MOYKU 00 NIOCKOCMU,
- 61a0emb PA3HbIMU CNOCOOAMU 3A0AHUSL NPAMOT
VPABHEHUAMU U YMeMb NPUMEHAMb NPU peuleHUU 3a0a4;
—  NpUMeHAmMb Npu peuleHuu 3a0a4 U 00Kazameibcmee meopem
BEKMOPHBIU MEMOO U MeMO0 KOOPOUHAN,
— uMemv npedcmasieHue 06 akcuomax oovema, NPUMeHsImb




Gopmynvt 00beM08 NPAMOY20bHO20 NAPAJLIeenunedd, NPumMvl U
nupamuobl, mempa’opa npu peuleHuu 3a0au,

—  npumeHamb meopemuvl 06 OMHOWEHUSIX 00beMO8 Npu
pewenuu 3a0ad;

—  NpuMeHAmMb UHme2pa Ol BbIYUCTEHUS 00bEMO8 U
nosepxHocmeti mejl 6pAujeHUs, 8bIYUCTIEHUs NIOWAOU
chepuueckozo nosca u 00vemMa waposo2o Ciosi;

—  uMems npeocmasienue 0 0BUNCEHUSIX 8 NPOCMPAHCEE:
napanieibHoM nepeHoce, CUMMempuu OMHOCUMENbHO NIOCKOCHU,
YEeHMPANbHOU CUMMEMPUL, NOBOPOME OMHOCUMENLHO NPAMOL,
BUHMOBOU CUMMEMPUU, YMeMb NPUMEHAMb UX NPU PeuleHUU
3a0ay;

—  umemsv npedcmasienue o niouwaou Opmo2oHAIbHOU
npoeKyuU;

—  uMems npeocmasienue 0 mpexespanHom U MHO202PAHHOM
yelne u npuMeHsIims C80UCMEa NAOCKUX Y2l08 MHO20CPAHHO20 Yeild
npu peutenuu 3a0a4;

- uUMemov nPedCcmasiieHus 0 npeoopazo8anu N0O0oOUs,
20MOmMemuy U ymems NPUMeHAmMs UX NpU peueHuu 3a0a4;

- yMemb peuiams 3a0adu Ha NA0CKOCMU Memooamu
cmepeomempuu,
YyMemyb NpUMeHImMb YoOpMYIbl 00bEMO8 NPU peueHuu 3a0ay

ba3oBblil ypoBeHb

|. BoInyCKHHK HAYYHTCSI

— OmnepupoBaTh Ha 06a30BOM YPOBHE TIOHATHEM JCKAPTOBBI
KOOPJMHATHI B IPOCTPAHCTBE;

HAXOJUTh KOOPIUHATHI BEPIIHUH Ky0a U MPSIMOYTOJIBHOTO

napajuiesienumne/1a

BbInyCKHUK MOJIYYHT BO3MOKHOCTH HAYYUThHCS

—  Onepuposams NOHAMUAMU OeKAPMOBbL KOOPOUHAMNbBL 8
npoCmpancmee, 6eKmop, MoOYib 6eKMopd, PA6eHCME0
BEKMOPO8, KOOPOUHAMbL BEKMOPA, Y20l MENCOY BEKMOPAMU,
CKAISIPHOE NPOU38e0eHUe BEKMOPO8, KOJIUHEAPHbIE BEKMOPbL,

—  HAxXo0umv paccmosiHue mexncoy 08yMs mouKamu, CyMmy
BEKMOPO8 U NPOU3EEOeHUe BEKIMOPA HA YUCTO, Y20l MENCOY
BEKMOPAMU, CKATISIPHOE NPOU3BeOeHUe, PACKIAObIBANb EKNOD
10O 08YM HEeKOJLIUHEeAPHbIM BeKMOPAM,

— 3a0asamv NIOCKOCMb YPABHEHUEM 8 OeKaAPMOBOll cucmeme
KOOpouHam,

pewams npocmetiuiue 3a0ayu 66edeHUeM 8eKMOPHO20 bazuca

Yruy0JieHHbIH YPOBEHb

BbInycKHUK HAyYHTCS

— Branerh MOHATHSIMH BEKTOPHI U MX KOOPIUHATEHI;




YMETH BBINOJHATH ONEPALIMU HaJl BEKTOPAMHU,
UCIIOJIb30BaTh CKAJSIPHOE IIPOU3BEAECHUE BEKTOPOB IIPU
peleHnuy 3aaay;

NPUMEHATH YPaBHEHUE TUIOCKOCTH, (POPMYITY pacCTOSTHUS
MEX1y TOUKaMH, YpaBHEHHE c(hephl IPU PEIICHUH 3a7ay;

MMPUMCHATDb BCKTOPBI 1 MCTOA KOOPpAUHAT B ITPOCTPAHCTBC IIPpU
PCIICHUHU 3ada4

BoinyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCS

Jlocmuoicenue pesynomamos pazoena ll;

Haxoo0ums 06vem napaiieienunedda u mempa’opd, 3a0aHHbIX
KOOPOUHAMAMU CBOUX BEPULUH,

3a0a8ams NPAMYIO 8 NPOCMPAHCMEE,

HAaxooums paccmosiuue om mouku 00 NI0CKOCMU 8 cucmeme
KoopouHam,

HAxXo00Uums paccmosiHue mexcoy CKpewusarouuMucs npamvimu,
3A0AHHBIMU 8 CUCTIeMe KOOPOUHAM




TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA MATEMATHUKH B 10-

11 KITACCAX
Paznen Tembl Kon-Bo | XapakTepucTHKa OCHOBHBIX BUJIOB OcHOBHbIE
MIPOrpaMMBbI 4acoB NEeSATEILHOCTH YUCHUKA (HA YPOBHE HarpaBJieH
y4eOHBIX ICUCTBUIN) WS BOCIIUTA
TEJIbHOMN
NesiTelb
HOCTH
10 kiace
Anrebpa JlelicTBUTENIbHBIE 18 Haxomuth cymmy Ge€CKOHEUHO Jlyxoeno-
yuclia yOBIBaIOIIEH reOMEeTpUIECKON HPABCMEEHH
Lenbie n 2 nporpeccuu. [lepeBoautsb oe , IKO0J0-
panMoHaIbHbIC OECKOHEUYHYIO NEPUOINYECKYIO IPO0h B | cuueckoe
YHCla. OOBIKHOBEHHYIO po0b. [IpuBOAUTH
puMepsI (JaBaTh OMpeEICTICHUE)
JeiicTBUTENbHBIE 2 apuMeTHIeCcCKuX KOpHEH HaTypanbHOU
yucia crenieHu. [1osicHATH Ha mpUMepax
TIOHSTHE CTENEHU C JTIOOBIM
BeckoHewHO 2 JEHCTBUTENBHBIM [TOKA3aTEIEM.
yObIBaroIas [IpuMeHnATH npaBwIa JEUCTBUN C
reoMeTpruvecKas pajvKaiaMu, BEIPAKEHUSIMHU CO
porpeccus CTENEHSMHU C PAlMOHAIBHBIM
nokasaresem (JIF0ObIM J1eCTBUTEIHHBIM
ApI/Iq}MeTI/I‘leCKI/Iﬁ 4 HOKBB&TGJIGM) IIpH BBIYHUCIICHUAX U
KOpEHb MpeoOpa30BaHUSIX BBIPAKCHHIA.
HaTYpalbHOM Jlokxa3bIBaTh TOXKACCTBA, COJIEPIKAIIINE
cTeneuu KOpPEHb HATypaIbHON CTETICHH U
CTENEHU C JIIOOBIM JIEHCTBUTEIbHBIM
CTerneHs ¢ 5 MoKazareseM, MPUMEHsIsl pa3TU4HbIe
PALOHATBHBIM 1 cnocoOsbl. [IpuMeHsI T yMEeHHS
JENCTBUTETbHBIM MpeoOpa30BhIBATH BRIPAKECHUS U
MOKa3aTeIISIMHI JTIOKa3bIBaTh TOXKICCTBA IIPH PEIICHUHN
3a/1a4 NOBBIIIEHHON CJI0KHOCTU
Ypok 0600menus u | 2
CHUCTEMaTH3aIIU
3HAHUU
KoHnTtponbHas 1
pabota Nel
Maremaruu | CteneHHas 18 [To rpadukam crenenubix pyHkiuit (B | [yxosHo-
€CKUI byHKIHISA 3aBUCUMOCTH OT MOKA3aTeNsl CTENIEHN) | HPABCMBEHH
aHaIm3 CreneHHas 3 OIMMCHIBATh MX CBOMCTBA oe , 9K0J10-
byHKIHS, €8 (MOHOTOHHOCTb, OTPAaHHYEHHOCTb, 2uieckoe
CBOMCTBa U rpaduk 4ETHOCTh, HEYETHOCTH). CTPOUTH
CXeMaTU4ecKu rpaduK CTENEeHHON
B3aumuo obparubie | 2 (GyHKIMH B 3aBUCHMOCTH OT
byakuun. CrnoxHas MIPUHAJUICKHOCTU TTOKA3aTels CTENEeHN
bYHKIHS (B aHATUTHYECKOW 3amucu
paccMmarpuBaeMoit PyHKIIMH) K OTHOMY
PaBHOCHIBHEIE 4 U3 pacCMaTpUBAEMBIX YUCIOBBIX
ypaBHEHUS U MHOKECTB (TIpY TTOKa3aTelsX,
HEPaBEHCTBA MIPUHAICKAIUX MHOXKECTBY TEITBIX




HppaunoHanbHble
YPaBHEHHUS

HppauuroHanbHble
HEPABEHCTBA

Ypok 006001eHus 1
CHCTEMAaTH3aIUN
3HAaHUU

KoHntposbHas
pabota Ne 2

quCce, IPU JTIOOBIX 1eHCTBUTEIbHBIX
MOKa3aTessaxX) U MePEeUHCsTh e
cBolicTBa. Onpeaenars, sBISETCS JIU
¢bynkuus ooparumoit. CTpouTh rpadpux
CIIOKHOUM YHKIIUU, JPOOHO-
panroHanbHON (GYHKIUU
3JIEMEHTAPHBIMH METOJJAMH.
[TpuBOAUTH MPUMEPHI CTETIEHHBIX
(GbyHKIMH (3a1aHHBIX C TTIOMOIIBIO
(bopmysl uiu rpaduka), 00Jaaa0IIX
3aJJaHHBIMM CBOMCTBaMH (Hampumep,
OTPaHUYEHHOCTH). Pa3bsCHATH CMBICI
NEPEUYHCICHHBIX CBOMCTB.
AHanu3upoBaTh noBeeHue (HyHKIHA
Ha pa3jIMyHbIX ydacTKax 001acTh
OTIpeJIeNIeHUs], CPABHUBATH CKOPOCTH
Bo3pacTanus (yObIBaHUS) (PYHKIIHA.
DopMynTupoBaTh ONPEACTICHHS
MEPEYNCIICHHBIX CBOMCTB.
Pacnio3HaBaTh paBHOCUIIbHbIE
npeoOpa3oBaHus, MPEOOPa3OBaAHHUS,
IPUBOASIINE K YPAaBHEHUIO-CIIEICTBHIO.
Pewrate npocreiimne nppanvoHaIbHbIE
ypaBHEHMsI, UppallMOHATIbHbIE
HEPaBEHCTBA U MX CHCTEMBI.
Pacnio3naBate rpaduku U CTPOUTH
rpadUKu CTENEHHBIX (QYHKIUH,
UCHOJb3Ys ITpadoroCTPOUTENH, U3Y4aTh
cBolicTBa (PyHKIHMI 110 UX rpaduKam.
®opMyIupoBaTh TUIOTE3BI O
KOJIMYECTBE KOPHEN ypaBHEHUIA,

COJIep KAIMX CTETIEHHbIE PYHKIUH, U
MIPOBEPATH UX. BBITOTHATS
npeoOpa3oBaHus TpaQUKOB CTETIEHHBIX
(GyHKIUMI: napauieIbHbId IEPEeHocC,
pacTshkeHue (cKaTHe) BAOJIb OCH
opauHaT (mocTpoeHue rpadukoB ¢
MOJTyJISIMH, TOCTPOEHHE TpaduKa
oOpatHoil ¢pyHkiun). [IpumeHsTH
CBOWCTBA CTENEHHOM (pyHKIIUH ITpH
pelIeHIH MTPUKIIAIHBIX 3a/1a4 U 33734
TOBBIIIEHHON CJIOKHOCTH

[TokazarenbHas
byHKIISA

12

IToka3arenpHas

byHK1M, €€
CBOWCTBA U TpaduK

ITokazarenbHbIe
ypaBHEHUS

[TokazaTenbHbIC
HEpaBeHCTBA

[To rpadukam nokazaTesbHON QYHKIINU
OIUCBIBATH €€ CBOMCTBA
(MOHOTOHHOCTb, OTPAHUYEHHOCTB ).
[IpuBOoNTE IpUMEPHI TOKA3aTENBHON
(GbyHKIUY (3a1aHHOM ¢ TOMOIIbIO
¢dopmybl uiu rpaduka), odbnaaaroniei
3aJlaHHBIMU CBOMCTBaMH (HampuMep,
OTrPaHUUYEHHOCTN). Pa3bsICHITH CMBICI
MEePEYNCICHHBIX CBOMCTB.
AHanu3upoBaTh noBeieHue QyHKIHA

Ilampuomuuy
eckoe,mpyo
080e




Cucremsl
MOKa3aTeJIbHBIX
ypaBHEHUU U
HEPaBEHCTB

Ypok 06001eHus 1
CHCTEMAaTH3aIUN

KoHntposbHas
pabora Ne 3

Ha pa3JInYHBIX yyacTKax o0jacTu
oTpeseNieHus, CPAaBHUBATh CKOPOCTH
Bo3pacTanus (yObIBaHUS) (YHKITUH.
DopMyIMpPOBATH OIIPENEICHUS
MIEPEUYHCIICHHBIX CBOMCTB. Pemarh
MPOCTEUIIINE TOKA3ATENbHBIE
ypaBHEHUs, HEPABEHCTBA U MX
CUCTEeMBI. PemaTh noka3aTeibHbIe
ypaBHEHHUS METOJIaMU Pa3JIOKEeHUS Ha
MHOXKUTEIH, CIIOCOOOM 3aMEHBI
HEU3BECTHOT'O, C UCIIOJIb30BAHUEM
CBOMCTB (PYHKIIMH, peIIaTh YPaBHEHUS,
CBOJAIIUECS K KBAaJIPATHBIM,
HppalMoHAIbHBIM. PemaTe
MOKa3aTeabHbIe ypaBHEHUS, IPUMEHSS
pa3nuyHble MEeTObI. Pacrio3naBarh
rpauKu U CTPOUTH rpaduk
MOKa3aTeIbHON ()YHKITUH, UCIIOJIB3YS
rpadoroCTPOUTEINN, U3Y9aTh CBOHCTBA
¢GbyHKIUH 110 TpaduKaM.
DopMyIUPOBATH THIIOTE3HI O
KOJIMYECTBE KOpHEH ypaBHEHUH,
COJIepIKAINX TIOKA3aTEIbHYIO
(YHKIUIO, ¥ TIPOBEPSITH UX. BBIMONHATD
npeoOpa3oBanus rpaduxa
MoKa3aTeabHOU (QYHKIUU:
napauieNIbHbIA IEPEHOC, PacTsHKEHHE
(ckatue) BIOJIb OCH OpJIMHAT
(moctpoeHue rpaKoB ¢ MOAYJISIMH,
MOCTpOCHUE rpaduka 0OpaTHON
¢bysakun). [IpumensTs cBoiicTBa
MOKa3aTeabHON (QYHKIIUH MPU PEeIICHUN
MPUKIIQIHBIX 33734 U 33724
MOBBILIEHHON

CIIO’)KHOCTH

Jlorapugmuueckas
byHKIIUS

19

Jlorapudmsr

CaoiicTBa
JorapugpmoB

JlecsaTuanable U
HaTypaJbHbIE
Jorapu@msl.
®dopmyna nepexoaa

Jlorapudmmueckas

bynkuus, eé
CBOIicTBa U rpaduk

Jlorapudmuueckue
YpaBHEHHUS

Jlorapudmuueckue

BeinonusaTe npocrenmme
peoOpa3oBaHus Jorapu(PMUIECKUX
BBIPAKEHUH C UCIIOJIB30BAHNEM
CBOMCTB JIOTapu(MOB, C TTOMOIIBIO
¢dopmyn nepexona. I1o rpapuky
sJorapu@mMuueckor GyHKIUU
ONMUCBIBATH €€ CBOWCTBA
(MOHOTOHHOCTb, OTPAaHUYEHHOCTB ).
[TpuBoAUTE MpUMEPHI
sorapu@muueckor GyHKINH (3a1laHHOM
C TMOMOIIBIO (OpMYITBI MK TpaduKa),
oOJIaaronieil 3aJaHHBIMA CBOMCTBAMU
(HampuMep, OTPaHUYEHHOCTH).
Pa3bsCHITH CMBICT IEPEYNCIIEHHBIX
CBOMCTB. AHAIM3UPOBATh NIOBEJICHUE
(GyHKIUI Ha pa3TUYHbIX y4acTKax
00J1acTH onpeeseHNs, CPAaBHUBATh

I'pasicoanck
oe,
YEeHHOCMb
HAYYHO2O
NO3HAHUS




HEpaBEHCTBA CKOPOCTH BO3pacTaHusl (YObIBaHMS)
Ypok o6o0meHuss u | 2 ¢bynkuuit. DopMynpoBaTh
CUCTEMAaTHU3alNH oTpezieNieHuUs! IePEeYNCICHHBIX CBOMCTB.
3HAaHUU Pewats npocreiimme
sorapuMUUecKue ypaBHEHUS,
KonrponbHas 1 JorapupMUUECKUEe HEPABEHCTBA U UX
pabora Ne 4 cucteMbl. Pemats norapudpmuyeckue
ypaBHEHHS PA3IIMYHBIMA METOIAMHU.
PacrnioznaBath rpaduku U CTPOUTD
rpaduk sorapudmMudeckoil PyHKIUH,
UCIOJIB3YS TpadONOCTPOUTENH, U3YIaTh
CBOMCTBa (PYHKIIUH 110 rpaduKam,
(GhopMyIHpOBaTh TUIOTE3HI O
KOJIMYECTBE KOPHEN YPAaBHECHMUI,
coJIep>KalIuX JorapuGMUIECKYIO
(GyHKIHIO, ¥ TIPOBEPSATH UX. BHIMONMHATE
npeoOpazoBanus rpaduka
aorapupMuyecKon GyHKIMU:
napajuieNIbHbIN IepeHOC, pacTsHKEHHUE
(ckatue) BIOJIb OCH OpJIMHAT
(moctpoenue rpadUKOB C MOIYJISIMH,
MOCTpOeHUE rpaduka 0OpaTHON
¢bynkuun). [IpumeHsTh cBOICTBA
norapu@mMuueckor GyHKIIUN IpU
pelIeHIH TPUKIIAJAHBIX 33/1a4 U 3a7a4
TIOBBIIICHHON CII0XKHOCTHU
Tpuronomerpuueck | 27 [TepeBoauTh rpaiyCHyIO MEpY B I'pasicoanc-
ue Gpopmysl panuaHHyto u oOparHo. HaxonuTs Ha Koe 8ochnu-
Panunannas mepa 1 OKPYKHOCTH TIOJIOKEHHE TOUKH, manue,
yria COOTBETCTBYIOILIEH JAHHOMY acmemuuec-
IToBopoT TOUKHM 2 JIEUCTBUTENbHOMY yucay. Haxonure Koe 8ocnu-
BOKPYT Hadaia 3HAKHU 3HAYEHUN CUHYCa, KOCHHYCA, manue
KOOpJIMHAT TaHTeHca 4Kcia. BeisBIATH
Omnpenenenue 2 3aBHUCHUMOCTb MEX]Iy CUHYCOM,
CHHYCa, KOCHHYCa U KOCHHYCOM, TAHT€HCOM OJIHOTO Y TOTO
TaHreHca yria xe yrna. [[puMeHsTs JaHHbBIE
3HaKu CHHYCa, 1 3aBUCHUMOCTH JIs1 JOKa3aTCIbCTBA
KOCHHYCa U TOKJECTBA, B YACTHOCTH Ha
TaHTeHCca OIPECACIICHHBIX MHOXECTBAX.
3aBUCHMOCTb MEKIY | 2 [TpumensTH pu Mpeodpa3zoBaHUIX U
CUHYCOM, BBIYHCIICHUSX (POPMYIIBI CBS3U
KOCHHYCOM 1 TPUTOHOMETPUUECKUX (PYHKIIHUIA YTIIOB
TaHT'€HCOM OJTHOTO U a 1 —a, pOpMyITBI CITOKEHHUST, YOPMYITBI
TOTO e yria JTBOMHBIX U TIOJIOBUHHBIX YTJIOB,
Tpuronomerpuueck | 3 (hopmye iprBEaCHHS, HOPMYIIBI
1€ TOXKIECTBA CYMMBI ¥ pa3HOCTU CHHYCOB, CYMMBI 1
Cunyc, KOCHHYC | 1 Pa3HOCTH KOCHHYCOB, IPOU3BEICHUS
TAaHTEHC YIVIOB a H — CHHYCOB U KOCHHYCOB. JlOKa3bIBaTh
a TOXKIECTBA, TPUMEHSISI pa3IMIHBIC
DopMYJIIbI CIIOKEHNA | 3 METO/IbI, UCTIOJIB3YsI BCE U3YUEHHbIE
CHHYC, KOCHHYC 1 2 dopmybl. [IpuMEHSATH Bce N3ydeHHBIE

TaHT'€HC JIBOWHOIO

CBOMCTBA U (POPMYJIBI TIPU PEIICHUU




yriaa IIPUKJIAJHBIX 3a7a4 U 3a1a4
CuHnyc, KOCUHYC U 2 MOBBIIIEHHON CIOXHOCTU
TaHT'€HC
IIOJIOBUHHOT'O yria
Dopmybl 2
IPUBE/ICHUS
CymMa 1 pa3HOCTb 3
cunycoB. Cymma u
pPa3HOCTh KOCHHYCOB
Ypok 0600meHus u | 2
CUCTEMATH3ALNH
3HAaHUU
KoHnTtponbHas 1
pabora Ne 5
Tpuronomerpuyeck | 18 YMeTb HaXOAUTh APKCUHYC, L]ennocmo
1€ YpaBHEHUS apKKOCHHYC, apKTaHI'€HC HAY4YHO20
VYpaBHeHue cos X=a | 3 JeUCTBUTENBHOrO ynciaa. [IpumensTs NO3HAHUS,
YpaBHenue sinX=a | 3 CBOMCTBA apKCUHYCAa, apDKKOCUHYCA, Qusuuecroe
VpaBHeHHE tg X =a | 2 apkTaHresca yucina. [Ipumensatsb gocnumanue
Pemnienue 5 (bopMyIIBI 1151 HAXOXKISHUS KOPHEH
TPUTOHOMETPHUCSCKU ypaBHeHI/Iﬁ cosx=a,SiNnX=a, tgx=a.
X ypaB- YMeTh periatb TPUrOHOMETPUUECKHE
HEHUil YPaBHEHUS: TUHEUHBIE OTHOCUTEIIBHO
CHHYCa, KOCHUHYCa, TAHI'€HCa YIila
[IpuMeps! peeHus | 2 (uucna), cCBOJAIIMECS K KBaJAPATHBIM U
npocTeifimx JIPYTUM airedpanyeckuM ypaBHEHUSIM
TPHTOHOMETPHYECKH I10CJIE 3aMEHBI HEU3BECTHOTO,
X HEpPABCHCTB CBOJAIIHUECS K IPOCTEUILINM
TPUTOHOMETPUUECKHUM YPaBHEHUAM
Ypok 0600meHns 1 | 2 IOCJIE PA3JI0KEHUSI HA MHOKUTEIH.
CHCTEMATH3ALUK Pemate oqHOpOAHBIE (IIEPBOM U BTOPOI
SHAHMIA CTENEeHN) YPaBHEHUS! OTHOCUTEIHHO
CHHYCa M KOCHHYCa, a TAKXKe
KoHTpobHas 1 CBOJIAIIUECS K OJJTHOPOIHBIM
paGora Ne 6 ypaBHeHUAM. Mcnonp30BaTh METON
BCIIOMOTaTeNIbHOTO yria. [I[pumeHsaTs
HToroBoe 24 METOJI IPEIBAPUTEIBHOM OLIEHKH JIEBOI
noBTOpenue U IIPaBOM 4acTey ypaBHEHUs. Y METh
IIPUMEHSTh HECKOJIBKO METO/I0B IIPH
peuieHun ypaBHeHus. Pemars
HECJIOXKHBIE CCTEMBI
TPUTOHOMETPUUECKUX YPABHEHUH.
Pemats
TPUTOHOMETPHUUYECKHE HEPABEHCTBA C
MTOMOLIBIO0 EAUHUYHON OKPYKXHOCTH.
[IpuMeHATH BCE N3y4YEHHBIE CBOWCTBA U
CIOCOOBI PeIIeHUs
TPUTOHOMETPUUECKUX YpaBHEHUI U
HEPABEHCTB IIPU PELIEHUH NTPUKJIIaJIHbBIX
3a/1a4 U 3a]1a4 MMOBBIIIEHHOH CI0KHOCTU
Bcero 136




I'eomerpus

I'nasa V1l11. 12 @opMynHpoOBaTh U JOKA3bIBATH Ilampuomuu
Hexotopsie TEOpeMBbI 00 yriie MeXIy KacaTelbHOU | eckoe,acme
CBeJleHusl U3 U XOpHoii, 06 oTpe3kax muyeckoe
TUIAHUMETPUH IIEpeCEKaroIINXCs XOpl, O KBajpare
VYTIBl U OTPE3KH, 4 KacaTelbHOW; BEIBOIUTH (DOPMYIIBI JISI
CBSI3aHHBIE C BBIYMCIICHHS YTJIOB MEX1Y ABYMsI
OKPYHOCTBIO MepPEeCEeKAOIIUMHUCS XOPAaMH, MEXKIY
JBYMSI CEKYIIUMU, TPOBEAEHHBIMU U3
OJIHOM TOUKH; (POPMYIHPOBATH U
JTIOKa3bIBaTh YTBEPKACHUS O CBOMCTBAaX
Y IpU3HAKaX BIIMCAHHOTO U
OMMUCAHHOTO YEThIPEXYTOJIbHUKOB;
peliaTh 3aa4u ¢ UCIOJIb30BaHUEM
W3YYCHHBIX TeOpeM U GopMyI
Pemenue 4 BreiBoauth hopmyibl, BeIpaxkarone
TPEYrOJIbHUKOB MeJIMaHy U OUCCEKTPUCY TPEYroJIbHUKA
4yepes ero CTOPOHBI, a TAKXKE pa3InyHbIe
(bopMyIIBI IIOMAIN TPEYTOIBHHKA;
(dhopMynupoBaTh U JOKA3bIBAThH
YTBEPXKICHUS 00 OKPYKHOCTH U
npsIMOM Didiepa; pelath 3a/1a4u,
WICIIOJIB3YS BBIBEICHHBIC (DOPMYITBI
Teopema Menenas 2 DopmyIUpOBATh U JOKA3bIBAThH
u Yessl Teopembl MeHnenas u UeBsl u
WCIOJIb30BATh UX MPH PEHICHUU 3324
Dmric, Tunepooa 2 DopMyIHpOBaTH ONPEICICHUS
1 apaboa AJUINATICA, TUTIEPOOIIBI U TTapaboIIbl,
BBIBOJIUTH UX KAHOHMYECKOE YpaBHEHHUE
1 U300pakaTh 9TH KPUBBIC HA PUCYHKE
Beenenue 3 [lepeuncasiTe OCHOBHBIC (PUTYPHI B
IIpenmer 1 MIPOCTPAHCTBE (TOYKA, IpsiMas, Ilampuomuu
CTEpPEOMETPUH IJIOCKOCTH), POpMyIIUpOBATH TPU eckoe,acme
AKCHOMBI aKCHOMBI 00 UX B3aUMHOM muyeckoe
CTepEeOMETpUn PacrooKEeHUU 1 UIUTFOCTPUPOBATH ATH
AKCHOMBI IPUMEPAMH U3 OKPYXKAIOIIEH
00CTaHOBKH
Hexotopsie 2 DopMyIHpOBaTh U I0KA3HIBATh
CJIEJICTBUS U3 TEOpEMY O IIOCKOCTH, IPOXOIIEH
aKCHOM yepe3 NpsIMyIo U He JIeXKallyro Ha Hel
TOUKY, U TEOPEMY O TUIOCKOCTH,
MPOXOJSIIEH Yepes3 ABe
nepeceKaronmecs npsimbie
I'nasa I. 16 ®opMynHpOBaTH ONPEACIICHHE
[MapanyeqbHOCTH MapajuieTbHbIX MPSMBIX B
NPAMbIX H MpOCTpaHCcTBE, GOPMYIUPOBATH U
IJIOCKOCTe JI0Ka3bIBaTh TEOPEMBI O TapaslieIbHbIX
§1 IMapannenbHOCTH 4 HPSMBIX; O0BSICHATD, KAKUE BO3MOXKHBL | [ pajicoanck
MPSIMBIX, IPSMOU 1 CJIy4ay B3aMHOI'O PACTIONOKEHHUS oe,
MIJIOCKOCTH IPSMOM U IUNIOCKOCTH B IIPOCTPAHCTBE, | husuueckoe
[TapannensHble 1 Y IIPUBOJUTH WIIIOCTPUPYIOIIE
MPSIMBIE B MIPUMEPBI U3 OKPYKAKOLIEH

IIPOCTPAHCTBE

o0cTaHOBKY; (GOPMYIUPOBATH




[TapannenbHOCTD 1 ONpe/eNICHUE TMapajuIeIbHBIX NPIMON 1
TPEX MPAMBIX IJI0CKOCTH, POPMYITHPOBATH U
[TapannenbHOCTH 2 JTIOKa3bIBaTh YTBEPKACHUS O
pSAMON U MApAIIENBbHOCTH MPAMON U MIIOCKOCTH
IIJIOCKOCTH (cBolicTBa M MPU3HAK); pelIaTh 3a/1a4H
Ha BBIUMCIIEHHE U J10Ka3aTEIbCTBO,
CBSA3aHHBIE CO B3aUMHBIM
PacroI0KEHUEM NPSMBIX U IJIOCKOCTEN
§2 B3aumnoe 4 OOBACHATH, KAKME BO3MOXKHBI CITy4aH
pacroioxeHue B3aMHOI'0 PACIIONIOXKEHUS IBYX
MPSIMBIX B MPSIMBIX B IPOCTPAHCTBE, U IPUBOIUTH
IIPOCTPAHCTBE. YTOI WUTIOCTPUPYIOLINE IPUMEPHI;
MEXIY JBYMs (dbopMyIMpoBaTh ONpeeIeHre
PSIMBIMU CKPEIIUBAIOIIMNXCS MPSMBIX,
CxkpemumBaromuecs 1 (hopMynUpoBaTh U JOKa3bIBAThH
npsiMbIe TEOPEMY, BBIPAKAIOLIYIO PU3HAK
Vsl ¢ 1 CKPEUIUBAIOIINXCA MPSAMBIX, U TEOPEMY
COHAIpaBJICHHBIMU 0 IUIOCKOCTH, IIPOXOJAIIEN Yepe3 OqHY
CTOPOHAMHU W3 CKPEIIMBAIOLIUXCS MPSIMBIX U
Yron MexIy 1 MapajuIeaIbHON APYroi mpsIMOu;
PSIMBIMU OOBSICHAITh, KaKue JIBa Jy4a
KoHTposbHas 1 Ha3bIBAIOTCS COHAIIPABJICHHBIMU,
pabota Nel (hopMyIHMpoBaTh U AOKA3bIBATH TEOPEMY
00 yriax ¢ cOHanpaBJIE€HHbIMU
CTOPOHAMU; OOBSACHATH, UTO
Ha3bIBAETCS YIIIOM MEXTY
MEPECEKAOIMMUCS IPSIMBIMU U YTIIIOM
MEXy CKPEIIUBAOITUMUCS MPSMBIMU;
peuaTh 3aJJa4l Ha BBIYMCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE CO
B3aMMHBIM PACMOJI0KEHUEM JIBYX
MIPSIMBIX M YTJIOM MEXAY HUMH
§3 IMapannenbHOCTH DopMyIUpOBaTh ONPEAEIECHUE
IIJIOCKOCTEN napajuleNbHbIX TUIOCKOCTEH,
[TapannensHbie 1 (hopMynupoBaTh U JOKA3bIBAThH
MJIOCKOCTH YTBEPKACHUS O IPU3HAKE U CBOMCTBAX
CaoiicTBa 1 MapaJyIENbHBIX TUIOCKOCTEN,
napajuleIbHbIX HCIOJIb30BaTh ATH YTBEPKACHUSI IPU
IJIOCKOCTEN pelIeHnH 3a1a4
§4 Terpasap u 4 OOBsCHATD, Kakasi pUrypa Ha3bIBaeTcs
napajuieaenunes TETPa’ApOM M Kakasi
Terparap 1 rapajuieJIenuIe oM, IOKa3bIBaTh Ha
[Tapannenenunes 1 yepTexKax U MOJEIAX UX JIEMEHTHI,
3agaun Ha 2 n300paxaTh 3TU GUTYpHI HA PUCYHKAX,
MOCTPOEHUE WJUTIOCTPUPOBATH C UX TIOMOILBIO
CEYEHUN pa3JInYHbIE CIIy4au B3aHMHOTO
KoHTpombHas 1 PaCIOIOKEHUS MPSAMBIX U INIOCKOCTEHN B
pabota Ne2 MPOCTPAHCTBE; GOPMYITHPOBATH U

JIOKa3bIBaTh YTBEPKICHHS O CBOMCTBAX
napajuiesenumnesa; oObICHATh, YTO
Ha3BIBAETCS CEUSHUEM TeTpadipa
(mapasnienenurnena), pemarh 3a/a91 Ha




MOCTPOEHHE CEUCHUH TeTpalapa u
napasuiesieluIe/1a Ha YepTeKe

3auet Nel 1

I'naga II. 17 DopMyJIMPOBATH ONPEACIICHUE Jlyxoeno-

IlepnenauKyJIsApHO MEPIEHIUKYISIPHBIX IIPSIMBIX B HPABCMEEHH

CTh NPSAIMBIX U MPOCTPAHCTBE; (POPMYITHPOBATH U 0e,9K0102Ul

ILIOCKOCTeN JTIOKa3bIBaTh JIEMMY O eckoe

§1 ) NIEPIEHIUKYISIPHOCTH ABYX

[lepnenaukynspHoc MapajuieJIbHbIX MPSAMBIX K TPEThE!

Th OPSIMOM U pSAMOIi; GOPMYITHPOBATH OMIPEICIICHHIE

IIJIOCKOCTH MPSIMOH, EPIICHIUKYIISPHOMN K

IlepnenaukynspHsie 2 IJIOCKOCTH, U IPUBOJAUTH

psIMbIE B WJUTFOCTPUPYIOLLIKE TPUMEPHI U3

MIPOCTPAHCTBE OKpYKaroliel 00CTaHOBKY;

[TapamnensHbie 1 (bopMyIMpOBaTh U 10Ka3bIBaTh

psAMEIE, TeopeMbI (TIPSIMYIO U OOPaTHYIO) O

HEePIIEH UK YIIAPHBIE CBA3U MEXAY NapajlIeIbHOCThIO

K IJIOCKOCTH MPSIMBIX U UX TEPICHAUKYISIPHOCTHIO K

[Tpu3Hak 1 IIJIOCKOCTH, TEOPEMY, BBIPAXKAIOIIYIO

HEePIECHIUKYIIPHOCT IMpHU3HAK MNEPIICHAUKYIAPHOCTU ITPAMOU

¥ TIpAMOif 1 U IJIOCKOCTH, U TEOPEMY O

IIOCKOCTH CYLIECTBOBAaHUM U €JTUHCTBEHHOCTH

Teopema 0 IPSAMOIA, 1 MPSAMOH, IPOXOIAIIEH Yepe3 TaHHYIO

TIepIIeH MK YIIAPHOI TOUKY M MEpHEHAUKYIIPHON K JaHHON

K IJIOCKOCTH IIJIOCKOCTH; PEIIaTh 3a/1a4u Ha
BBIUYMCIICHUE U JJOKA3aTeNbCTBO,
CBSA3aHHBIE C MEPIIEHIUKYISIPHOCTHIO
IIPSIMOM U TNIOCKOCTH

§2 Ilepnenauxyssp 6 OOBACHATD, YTO TAKOE MEPIICHIUKYIISP

Y HaKJIOHHBIE. YTO 1 HaKJIOHHAs K IJIOCKOCTH, YTO

MEXAy MpsMOH 1 Ha3bIBAETCS MPOECKIUEN HAKIIOHHOH,

IJIOCKOCTBIO YTO HA3bIBAETCS PACCTOSIHUEM: OT

Paccrosnue ot 2 TOUYKH JI0 IIJIOCKOCTH, MEKIY

TOYKH JI0 TJIOCKOCTHU napajuiebHBIMU IJIOCKOCTSIMU, MEXKITY

Teopema o Tpéx 2 CKPEIIMBAIOIIUMHUCS IIPAMBIMU;

NEepIEeHIUKYIIIpax (hopMyIIMpoBaTh U JOKa3bIBATH TEOPEMY

Yron mexny 2 0 TPEX MEPIEHAUKYISIPaX U IPUMEHSTh

IpSAMON U e€ Mpu pelIeHn! 3a/1a4; OOBICHSITH, YTO

IUIOCKOCTBIO TAaKOE€ OPTOrOHaJIbHAs MPOEKIUSA TOUKU
(durypsi) Ha TIIIOCKOCTH, U TOKA3bIBATh,
YTO IPOEKIHEN IPSIMON Ha INIOCKOCTb,
HE NMEePNEHAUKYISIPHYIO K 3TON MPSAMOH,
SIBIIICTCS TIPsIMast; OOBSICHATH, YTO
Ha3bIBAETCS YIJIOM MEXKIY MPSIMON 1
IIJIOCKOCTBIO M KAKUM CBOICTBOM OH
0011a1a€eT; 00BACHITD, YTO TAKOE
[EHTpaTbHAs MPOEKIUS TOUKU((DUTYPHI)
Ha TJIOCKOCTh

§3 JIByrpaHHbIii 4 OOBsCHATD, Kakas GUTypa Ha3bIBACTCS

yTOJ.
[lepnienaukynsipHOC
Tb IJIOCKOCTEN

JBYTPAHHBIM yTJIOM M KaK OH
U3MEPSIETCs; JOKa3bIBaTh, YTO BCE
JIMHEWHBIE YIIIbl JBYTPAHHOIO yria




JIByrpaHHBIN yToOJI. 1 PaBHBI APYT IPYTY; OOBSACHATH, UYTO
IIpusnax 1 TAaKO€ YroJl MEXAY EPECEKAIOUMUCS
NEePHEHIUKYISIPHOCT IJIOCKOCTSIMU U B KaKUX Mpeaenax OH
U IBYX IJIOCKOCTEN u3MeHseTcs; (HopMyIHpoBaTh
[IpsamoyronbHbIH 1 ONIpEACIICHUE B3aUMHO
napajuleJenunes NEPIEHIUKYJIAPHBIX TUIOCKOCTEH,
TpéxrpanHslil yrou 1 (hopMyIupOBaTh M I0Ka3bIBATh TEOPEMY
MHororpaHHbIi 0 IIPU3HAKE NEPIIEHIUKYJISIPHOCTU ABYX
yron IUIOCKOCTEH; 00BICHITD, KAKOM
KoHTposbHas 1 napajuleNIenuIe]] Ha3bIBAeTCs
pa6oTta Ne3 MPSIMOYTOJIbHBIM, JOPMYIUPOBATH U
JIOKa3bIBaTh YTBEPKICHUS O €r0
CBOMCTBaX; OOBICHATH, Kakas ¢purypa
Ha3bIBAETCS] MHOI'OI'PaHHBIM (B
YaCTHOCTH, TPEXTPAHHBIM) YTJIOM U KaK
Ha3bIBAIOTCS €0 3JIEMEHTBI, KaKou
MHOT'OTPaHHbIA YTOJ1 Ha3bIBAETCS
BBIIIYKJIBIM; (OPMYJIUPOBATh U
JI0Ka3bIBaTh YTBEPKICHUE O TOM, UTO
KaXKJIbli TUIOCKHUI YroJl TpEXTpaHHOT O
yria MEHbIIE CYMMBI JIBYX JPYIHX
IJIOCKUX YIJIOB, U TEOPEMY O CYMME
IJIOCKUX YIJIOB BBIIYKJIOTO
MHOI'OTPaHHOT0 YIJIa; pelaTh 3a/1a4i
Ha BBIYMCIIEHUE U JI0Ka3aTEIbCTBO C
HCIIOJIb30BAHUEM TEOPEM O
MEPIEeHIUKYJIIPHOCTH MPSIMBIX U
IJIOCKOCTEH, a TaKKe 3a7a4d Ha
IIOCTPOEHUE CEUEHU MTPSIMOYTOJIBHOTO
napajuieJienuIie]a Ha yepTexe
Hcnonb30BaTh KOMIBIOTEPHBIE
IIPOrpaMMBbI IIPY U3YYEHUU BOIIPOCOB,
CBSI3aHHBIX CO B3aUMHBIM
PacCIOI0KEHUEM NPSMBIX U TNIOCKOCTEN
B [TPOCTPAHCTBE
3auer Ne2 1
I'naga I11. 14 OOBsCHATD, Kakas GUTrypa Ha3bIBaeTCS
MHoOrorpaHHUKH. MHOTOTPaHHUKOM M KaK Ha3bIBarOTCs
§1 Ionsarue 3 €ro DJIEMEHTBI, KAKOM MHOIOTPAHHUK Llennocmo
MHOTOTpaHHHKA. Ha3bIBAETCS BBITYKJIBIM, IPUBOIUTH HAY4HO20
ITpusma IIPUMEPbI MHOTOTPAHHUKOB; OOBSACHATD, | nO3HAHUA,
[Tonsitue YTO TaKO€ FT€OMETPHUUECKOE TEJIO; scmemuyeck
MHOIOTpaHHMKA (GbopMynupoBaTh U JOKA3bIBATH TEOPEMY | 0e
['eomeTpuueckoe Dlinepa A BBITYKIIBIX
Teno. Teopema MHOTOTPaHHUKOB; OOBSACHSTD, KaKO
Ditnepa MHOTI'OTPaHHUK Ha3bIBAETCS IPU3MOH U
[pusma. KaK Ha3bIBalOTCs €€ 2IIEMEHTBHI, KaKas
HpOCTpaHCTBeHHaSI IIpru3Ma Ha3bIBACTCsA IIPSAMOHU,

teopema ITudaropa

HAKJIOHHOH, MPaBUJIbHON, M300paxarthb
MIPU3MBbI Ha PUCYHKE; OOBSACHATH, UTO
Ha3bIBAETCS IJIOLIA/IBIO
10JIHOM(00KOBOI) TOBEPXHOCTH




MIPHU3MBI, U JIOKa3bIBaTh TEOPEMY O
Ionaau OOKOBOM TOBEPXHOCTH
MPSIMO¥ TIPU3MBI; BBIBOJUTE (HOPMYITY
IJIOMIAIM OPTOTOHAILHOM MPOESKITUN
MHOTOYTOJIbHUKA U JIOKAa3bIBATh
MIPOCTPAHCTBEHHYIO TEOPEMY
[Mudaropa; pemrats 3a1a4u Ha
BBIYHCIICHUE U JOKA3aTEeIbCTBO,
CBsI3aHHBIC C TPU3MOH

§2 Ilupamupaa 4 OOBACHATH, KAKOI MHOTOTPaHHUK
ITupamuna 2 Ha3bIBAE€TCs MUPAMUION U KaK
[IpaBunpHas 1 Ha3bIBAIOTCS €€ 2JIEMEHTBHI, UTO
nupamujia Ha3bIBAETCS MJIOIIAJIBIO
Vceuénnas 1 MOJIHOM(OOKOBOIT) TOBEPXHOCTH
nupamuia MUPaMHJIbI; OOBICHSTH, KaKast
MUpaMU/JIa HA3bIBAETCS MPABUIILHOM,
JI0Ka3bIBaTh YTBEPKICHHE O CBOMCTBAX
e€ OOKOBBIX pé0Oep U OOKOBBIX I'paHei U
TEopeMy O IIomaa OOKOBOM
MMOBEPXHOCTHU MPABUILHON MTUPAMHUIBL;
OOBSICHATH, KAKOM MHOTOTpPaHHUK
HA3bIBACTCS YCEUEHHON TUPAMUION U
KaK Ha3bIBAIOTCS €€ DIIEMEHTHI,
JI0Ka3bIBaTh TEOPEMY O IUIOIIAIU
OOKOBOW MOBEPXHOCTH MPABUIILHON
YCEUEHHOU MUPAMU/IBI; pelIaTh 3aa4u
Ha BBIYMCIICHUE U JI0Ka3aTeIbCTBO,
CBSI3aHHBIC C MUPAMUJIAMH, A TAKKE
3a/1a4¥ Ha TOCTPOCHUE CEUCHUN
MUpaMU]] Ha YEPTEKE
§3 IIpaBunbHBIE 5 OOBACHATDH, KaKHe TOUYKH HAa3bIBAIOTCS
MHOTOTPaHHUKU CUMMETPUYHBIMA OTHOCUTEIHHO
Cummertpus B 1 TOUKH(TIPSMOM, TUIOCKOCTH ), UTO TaKOe
IIPOCTPAHCTBE LEHTP(0Ch, MIIOCKOCTh) CHMMETPUH
ITonsTue 2 (burypsl, IpUBOAUTH NPUMEPHI GUTYP,
MIPaBUIBLHOTO o0Jaiaroux 3JeMEHTaMU CUMMETPUH,
MHOTOIPaHHHUKA a Tak»Ke IpUMEpPbl CHMMETPUU B
DIEMEHTHI 2 ApXUTEKTYype, TEXHUKE, TIPUPO/JIE;
CHMMETPHUH 00BsicHATh. Kakoil MHOrOrpanHuK
MPaBUIIBHBIX Ha3bIBACTCS MPABWIHHBIM , IOKA3bIBATh,
MHOTOTPaHHHKOB YTO HE CYIIECTBYET NMPABUIIBHOTO
KoHTposbHas 1 MHOTOTpaHHUKA, TPAHSIMU KOTOPOTO
pabota Ne4 SIBJISIFOTCS IPABUIIbHBIE N-YTOJIBHUKU
pu N>6; 0OBICHATH, KAKUE
CYILIECTBYIOT BUbI TPaBUIIbHBIX
MHOTOTPAaHHUKOB 1 KaKUMU
AJIEMEHTaMU OHU 00JIa/1at0T
Hcnons30BaTh KOMIBIOTEPHBIE
MpOrpaMMbl PU U3YyYEHUN TEMBI
«MHOrorpaHHUKN
3auet Ne3 1
3akII0YHTEeIbHOE 6




NOBTOPEHHE Kypca
reomerpuu 10
KJ1ace
Bcero 68
Utoro 204
11 xnacc
Marematnu | Tpuronomerpuueckue 2 | Ilo rpadukam GyHKIMA ONUCHIBATh UX | [lampuomuy
eCKui byHKIIH 0 | cBoiicTBa (MOHOTOHHOCTSH, eckoe,
aHaJIN3 Ob6unacTh ornpeneneHus u 3 | OrpaHUYEHHOCTH, YETHOCTD, acmemuyeck
MHO’KECTBO 3HAUE€HUI HEYETHOCTD, IEPUOIUIHOCTD). oe
TPUTOHOMETPUYECKHUX [IpuBoauTh npuMepsl GyHKIMIHA
byHKUIMi (3a1aHHBIX ¢ IOMOIIBIO (POPMYIIBI UITH
rpaduka), o0JagaroNMX 3a1aHHBIMH
YETHOCTD, HEYETHOCTB, 3 | cBoiicTBaMu (Hampumep,
EPUOAUYHOCTD OrPaHUYEHHOCTH). Pa3bsCHATH cMbICI
TPUTOHOMETPHUYCCKUX IIEPEUNCIIEHHBIX CBOMCTB.
byHKUIMIA N306paxaTs rpa Ky CI0KHBIX
CBoiicTBO QyHKIMH Y = 3 | GbyHKIMI ¢ TOMOIIBIO
COS X u eé rpaduk rpagornocTpouTeiei, ONMChIBaTh UX
cBoyicTBa. Pemate npocrenmue
CBOICTBO (yHKINH Y = 3 | TPUTOHOMETPUYECKHE HEPABEHCTBA,
sin X u eé rpadux MCIIOJIB3Ys TpaduK PYHKIIHH.
CaoticTBa U rpaguKu 2 | Pacniosnasars rpapuxu
dyHKImit y = tg X n y = ctg TPUTOHOMETPHUCECKUX (PYHKIIHA,
X rpaduku 0OpaTHBIX
TPUTOHOMETPUYECKHUX (PYHKIIUH.
OGparHble 3 | IIpuMenaTh U JOKa3bIBaTh CBOMCTBA
TPHTOHOMETPHYECKUE 00paTHBIX TPUTOHOMETPUUECKUX
yHKIHH ¢bynkuuid. CTpouts rpaduku
Ypok 06061weHns u 2 | DIeMEHTapHBIX QYHKIMHI, UCIONE3Ys
CHCTeMATH3aIliN 3HAHUIA rpadoroCTpOUTENHN, U3ydaTh CBOUCTBA
AJIEMEHTApHBIX PYHKIMN MO0 UX
KontponbHas padota Ne 1 | 1 rpadukam, q)opMyJEHpOBaTL THIIOTE3bI O
KOJIMYECTBE KOpPHEN ypaBHEHUH,
COJIepKALNX dJIEMEHTapHble (PYHKIUH,
U IPOBEPSTH UX. BRIMONIHATD
npeoOpa3oBaHus TpapuKoB
AJIEMEHTapHbBIX (PYHKIIMH:
NapajuIeNIbHBIN IEPEHOC, PACTSHKEHHE
(cxatue) BIOJIb OCH OpJIMHAT.
[IpumeHsTH Ipyrue aneMeHTapHbIe
CHOoCcO0bI TOCTPOEHUs TpauKOB. YMEThH
MIPUMEHSTH Pa3JIMYHbIE METOIbI
JI0Ka3aTeNbCTB HCTUHHOCTU
IIponsBonHas u eé 2 | [IpuBoauTh MpUMEpPH MOHOTOHHON I'pasicoanck
T€OMETPUUYECKUN CMBICT 0 | 9yMCNOBO¥ MOCIIEIOBATETFHOCTH, oe,pusuyeck
IIpousBoaHas 3 | umeromeit npeaen. Beraucisate oe
Mpeiesbl OCe10BaTeNbHOCTEH.
ITpousBoaHas creneHHoit | 3 | BBIACHATS, ABIETCS K
byHKIIMN MOCJIEZI0BATEIBHOCTD CXOSIIEHCS.
[TpaBwmita 3 | [IpuBoauTh mpuMepsl HyHKIMH,
b hepeHIMPOBAHMS SIBJISIFOLITUXCST HETTPEPBIBHBIMH,




[Tpou3BogHBIE HEKOTOPBIX
3IIEMEHTAPHBIX (PYHKIUN

I'eomeTpuyeckuil CMbICH
MIPOU3BOIHOMN

Ypok 00001eHus 1
CHCTEMaTU3alMH 3HAHUI

Konrtponbnas padora Ne 2

HMMEIOIIUX

BEPTUKAIbHYIO, TOPU30HTAIBHYIO
aCHUMITOTY. 3aKUChIBaTh YpaBHEHUE
Ka)KJI0M U3 3TUX aCUMITOT. Y METh 110
rpadguky GyHKIHHA ONIPEACIIATh
IIPOMEXYTKH HENIPEPHIBHOCTU U TOUKU
pa3pbiBa, €CIIM TaKue UMEIOTCS. Y METh
JIOKa3bIBaTh HEMIPEPHIBHOCTH (PYHKIIMH.
Haxoauth yrmoBoit koaddumueHT
KacaTelbHOU K TpaduKy QyHKINU B
3a7aHHou Touke. Haxonurts
MIHOBEHHYIO CKOPOCTb JIBUKEHUS
MaTepUaIbHOU TOUKHU. AHATU3UPOBATH
noBeJeHre (PYHKINUN Ha Pa3InYHbIX
ydacTKax 00JIacTu OIpe/eeHus,
CpaBHMBaTh CKOPOCTU BO3pacTaHUs
(yosiBanus) ¢pyukuuii. Haxonute
IIPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIIHH.
HaxoauTbs npon3BoAHbBIE CyMMBI,
MIPOU3BE/ICHUS U YaCTHOTO JIBYX
(GyHKIUH, TPOU3BOAHYIO CIIOXKHON
bynkiun Yy = f (kx + b). O6bsCHATD U
WUIIOCTPUPOBATH MIOHATHE TIpeielia
nocnegoBareiabHocTu. [IpuBoauThH
IIPUMEPBI ITOCIIEI0BATEIBHOCTEMN,
HMMEIOIIUX Tpe/ie] U He UMEIOIINX
npezena. [lonb3oBarbes TeOpeMON 0
rpeiesie MOHOTOHHOM OrpaHUYEeHHOM
IIOCJIEI0BATEIbHOCTH. BpIBOINUTH
(hopMyIIBI ITMHBI OKPYKHOCTH U
IJI0LIAIN

Kpyra. OOBACHATh U WITIOCTPUPOBATh
MOHSATHE Tpesiena QYHKIINYU B TOUKE.
[TpuBoauTH MpuMeEpsl QYHKIMH, HE
MMEIOIIMX MPeeia B HEKOTOPOU TOYKE.
Boruucnare npeaens! QyHKIMHA.
AHanu3upoBaTh NOBEIEHUE PYHKIMH
Ha pa3jM4YHbIX ydacTKax 001acTH
onpexaeneHuss. Haxoaute acCHMOTOTHI.
Brruucnare npupaiienue GyHKINU B
Touke. COCTaBIISITh U UCCIIENOBATh
pa3HOCTHOE oTHoleHne. Haxonnute
peied pa3HOCTHOI'O OTHOIIEHUS.
BoruncnsaTe 3HaueHHE TPOU3BOIHOM
(GyHKIIUHU B TOUKE (110 ONpeAeTIeHHIO).
Haxomuts yrinoBoii ko duireHt
KacaTelbHOU K rpaduky GyHKIUU B
TOYKE C 3aJJaHHOH aOCIIMCCOM.
3anuchiBaTh YPaBHEHHUE KACATEIbHON K
rpaduky QyHKIIUH, 33JJaHHOI B TOUKE.
HaxonuTth npou3BOIHYIO CITIOKHOMN
¢byHK1IMH, 0OpaTHON PYHKITUH.




[IpumeHATh NOHATHE TPOU3BOAHON TIPHU
pelieHnu 3a1a4y

[Ipumenenue 1 | HaxoauTs BTOPYIO MPOU3BOIHYIO U Ilampuomuy
MIPOU3BOHOM K 8 | yckopeHue mporiecca, OUCHIBAEMOTO C | €CK0e, K010
HCCJICIOBAHUIO (DYHKIIMIA nomouipio popmyinel. Haxonuts 2uueckoe
Bospacranue u yobiBaHue | 2 | IPOMEXYTKHU BO3pacTaHUs U yObIBaHUs
byHKIIMN ¢bysakuu. JlokaspiBaTh, YTO 3a/1aHHAs
DKCcTpeMyMbl QYHKITUT 3 | ynkuums Bo3pactaer (yObIBaeT) Ha
[TpumeHeHue 4 | ykazaHHOM npomexyTtke. Haxonute
IPOU3BOIHON K TOYKHM MUHUMYMa U MaKCUMyMa
HOCTPOEHHIO IpapHUKOB ¢ynkunu. Haxoauts Hanbobliee 1
GyHKIMit HauMEHbIIIee 3HAUYCHUS (PYHKIINH Ha
HauGobiee u 3 | orpe3ke. Haxoauts Haubosbiiee u
HauMeEHBbIIIee 3HAUCHUS HAaNMCHBIICC 3HAUYCHUA (1)yHKLII/II/I
GyHKIUM HccnenoBaTh GyHKIHIO C TOMOIIBIO
BbIyKJI0CTh rpaduka 3 | IPOU3BOJHON U CTPOUTH €€ TpaduK.
(GYHKIM, TOYKY reperuda IIprMeHATH IPOU3BOHYIO IIPH
VYpok 06061meHus 1 2 | peleHnn TEKCTOBBIX, FTEOMETPUYECKUX,
CHUCTEMAaTU3alM1 3HAaHUH (husHHeCKUX 1 APYTHX 33724
KontposbHast pabora Ne3 | 1
HuTerpan 1 | Beraucnsats npuOIMKEHHOE 3HAUCHUE IlyxoeHo-
7 | muomaay KpUBOJIMHEHHON Tpanenuu. HPABCMBEHH
[lepBooOpa3zHas 2 | Haxonuts nepBoobpasubie pyHKIUA: Y | oe,
[IpaBuna HaxXOXKIEHUSA 2 |=xp,rtoep _R,y=sinx,y=cosX,y= | mpyoosoe
IEPBOOOPA3HBIX tg x.
ITnomtans kpusonuHeitHoit | 3 | Haxomuts nepsooGpasublie Gynxuuii: f
Tpanenuy ¥ MHTErpal (X) + g(x), kf (x) u f (kx + b). Beraucnsars
Beruucienue WHTETPAIIOB 2 IIomaan KpHBOHHHCﬁHOﬁ Tpalcuuu C
Brruucnenue miomaaei 3 | momorupto opmyinbl Herorona—
¢Guryp ¢ nomMoup JleiibHuua.
MHTEIPaJoB Haxoauth npubnmkEHHBIC 3HAUYCHUS
TIprMeHeHne 2 | uHTErpanoB. BeruncnaaTe miomans
TPOM3BO/HON HHTErpaa K KPUBOJIMHEWHOMN TPAMeIyy ¢ MOMOIIbI0
PELICHMIO IPAKTHIECKHX UHTEeTrpana /[yxo8Ho-HpascmeeHHoe,
3a1a4 mpyoosoe
Ypox 060061eHNS 1 2
CHUCTEMaTHU3allu1 3HaHUU
KonTponbhas padota Ne4 | 1
BeposithocT | Kombunaropuka 1 | [IpumeHsTH NpU pelieHnu 3a1ad Metoa | [lampuomuy
b U 3 | MaTeMaTU4eCKOW WHYKIIHH. eckoe,
cratuctuka | [TpaBuio npousBeneHus 2 | IIpumeHsTh NpaBUIIO MPOU3BEACHUS mpyoogoe
IIpH BBIBOZIE (POPMYIIBI UKCIIa
ITepecranoBkM 2 | nepecranoBok. Co3/1aBaTh
Pasmenenus 2 | MaTeMaTUYECKUE MOJICIIH VISl PEIICHUS
CoyeTaHus U UX CBOlicTBa | 2 | KOMOMHATOPHBIX 33/1a4 C MTOMOIIIO
Bunom HeloToHA 2 | moacyéra yucna u pa3MenieHuu,
Ypok 06001eHns 1 2 | IEpeCTaHOBOK U coyeTaHui. Haxoaurs
CHCTEeMAaTH3allUK 3HAHU YHUCJIO TIEPECTAHOBOK C TIOBTOPEHHUSIMH.
Pemars koMOMHATOpHBIC 33aa49H,
KouTponbHas pabota Ne 5 | 1 | CBOASIIMECS K MTOJICYETY YKCIIa

COUYETAaHUH C TOBTOPEHUSIMH.
[Ipumensts popmyny 6uHOMA




Herotona. I[Ipu Bo3BeaeHnn 6MHOMA B
HaTypaJibHYIO CTENIEHb HAXOAUTh
OMHOMHATBHBIC KOA(DPHUITUEHTHI TPH
IIOMOIIM TpeyroyibHKKa Ilackais

DJIEMEHTBI TEOPUH 1 | IIpuBOAMTH MPUMEPHI CITyYaUHBIX,
BEPOSITHOCTEH 3 | TOCTOBEPHBIX M HEBO3MOXKHBIX
CoObITHst 1 | coObITHii. 3HaTh ONpeeIeHUe CyMMbI U
MIPOU3BEICHUS COOBITHIA. 3HATH
KomMmOunaus coObITHIA. 2 | ompenereHue BEPOSITHOCTH COOBITHS B
[TpoTHBOMOIOXKHOE KJIACCUYECKOM MoHuMaHuu. [IpuBouTh
coObITHE MIpUMEpPbl HECOBMECTHBIX COOBITHH.
BeposiTHOCT COOBITHS 2 | HaxonuTts BEpOSATHOCTH CYMMBI
HECOBMECTHBIX coObITHIl. HaxonuTh
Crnoxenue BGpOSITHOCTGfI 2 BCPOATHOCTb CYMMBI ITPOU3BOJIbHBIX
HezaBucuMbie COOBITHS. 2 | coObITHi. IMeTh TipeicTaBiIeHHE 00
VY MHOXKCHHUE YCJIOBHOM BEPOATHOCTH
BEpOATHOCTEH COOBITHIA. 3HATh CTPOTOE OIpeIeTICHHE
3aBUCHUMOCTH JIBYX coObITHIl. MMeTh
CTaTHCTHICCKAS 2 | mpeAcTaBiIeHUE O HE3aBUCUMOCTH
BEPOSITHOCTB COOBITUH U HAXOJIUTh BEPOSITHOCTh
Ypok 06061menns u 1 | COBMECTHOI'O HACTYILIEHUS TaKUX
CHUCTEMATH3aLUY 3HAHUIA cOOBITUN. BbIuncasTh BEpOsSTHOCTH
KonTtponbHas padota Ne 6 | 1 | TIOyHCHHS KOHKPETHOTO YHCIa
yCHEeXOB B HcnbITaHusIX bepHymu
Crarucrtuka 9 | 3HaTh MOHATHE CITyYailHON BETMYHHBI,
CiydaiiHble BETMYUHBI 2 | IpeaCTaBIIATh PACIpPEACICHUE
3HAQ4YECHMM TUCKPETHOM CIIy4alHON
IlenTpanbHble TEHASHIMU | 2 | BEIMYMHBI B BUJIE YACTOTHOM TaOIMILBL,
Mepsl paszdpoca 3 | mOJIUTOHA YaCTOT (OTHOCUTEIHHBIX
Vpok 06001eHus 1 1 | wactor). [IpencraBnsTh pacnpenencHue
CHUCTEMAaTH3aII1 3HAHUHA 3HAYEHUI HEMPEPHIBHOM CIIy4alHOU
KoHTposbHasi pabora No 7 | 1 | BEINYHHBI B BUIC YaCTOTHOMH TAaOIHIIBI

Y TUCTOTpaMMBbI. 3HATh TTOHSTHE
reHEPAIbHON COBOKYITHOCTH U
BBIOOpKH. [IpUBOIUTE IpUMEPHI
pEeNpe3eHTaTUBHBIX BEIOOPOK 3HAUCHU I
CITy4aitHOU BETMYUHBI. 3HATh OCHOBHBIE
LEHTpaIbHbIE TEHJCHIUN: MOY,
Menuany, cpennee. Haxonuts
LEHTPATbHBIC TEHACHIINN YUCOHBIX
BBIOOPOK. 3HaTh, KaKasi U3
LEHTPaAIbHBIX TEHACHIIMNI HAMITY4ILINM
00pa3oM xapaKTepu3yeT COBOKYTHOCTb.
Nmets npencraBieHue o
MaTEeMaTHYeCKOM OKUIAAHHH.
BoruucnsaTe 3HaueHue
MaTEeMaTHYeCKOT0 OKUIaHUs
CIIy4allHOU BEIMYHMHBI C KOHEYHBIM
YHCIIOM 3HAYE€HUN. 3HaTh OCHOBHBIE
Mepbl pa3dpoca 3HaYEHUH cITydaifHOM
BEJIMYUHBI: pa3Max, OTKIIOHEHUE OT

L]ennocmo
NO3HAHUSA
HAYYHO2O
mupa,huzuy
eckoe




cpeasero u nucnepcuto. Haxoaute
MephbI pa3dpoca ciydaiftHoi
BEJIMYUHBI C HEOOJIBIINM YHCIIOM
pa3IMYHBIX €€ 3HAYCHUI

HTorosoe moBTopeHue
Kypca

Bcero

ODOWKrRoON

I'eomerpus

I'naga VI. {nauuap,
KOHYC M 1Iap

16

§1 Hwimsap

w

ITousrue HMUJINHIpA

[EEN

[Tnomaas MOBEPXHOCTH
HUAJIUHAPA

OOBACHSTH, YTO TAKOE
UWIMHIPUYECKAas MIOBEPXHOCTD, €&
o0pasyromme 1 0Ch, Kakoe TeJo
Ha3bIBACTCS LIWJINHIPOM U KaK
HA3BIBAIOTCS €0 JJIEMEHTBI, KaK
MOJIYYUTh HUIMHIP MyTEM BpaIICHUS
PSIMOYTOJIBHUKA; N300paXkaTh
UWIMHJIP U €70 CEUYEHUS MII0CKOCTBIO,
MPOXOALIEH Yyepe3 0Ch, U MIIOCKOCTHIO,
MEePIEeHIUKYISIPHON K OCH; OOBSICHSTD,
YTO MPUHUMACTCS 3a IUIOMIAh OOKOBOM
MMOBEPXHOCTHU LWJIMH/PA, U BEIBOJUTH
(hOopMyIIBI 111 BBIYUCIICHUS OOKOBOW U
MOJIHOM MOBEPXHOCTEN LIMJIMHJIPA;
peliaTh 3aa4u Ha BEIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
IJIAHIPOM

§2 Konyc

ITonsiTHEe KOHYCa

[EEN

[Tnomaas MoOBEpXHOCTH
KOHycCa

VY ceu€HHbIil KOHYC

OOBSICHATD, YTO TAKOE KOHMYECKAs
MMOBEPXHOCTH, €€ 00pasyromme,
BEpLIMHA U OCh, KAKOE TEJIO Ha3bIBACTCS
KOHYCOM U KaK Ha3bIBAIOTCS €T0
AIIEMEHTHI, KaK MOJTYYUTh KOHYC ITyTEM
BPAIICHUS TPSIMOYTOJIHHOTO
TpEyroJIbHUKA, U300pakaTh KOHYC U
€r0 CEYCHUS TUIOCKOCTBIO, MMPOX OIS
gepe3 0Ch, U IIIOCKOCTHIO,
NEPICHIUKYIIIPHOM K OCH; OOBSICHSATD,
YTO MPUHUMAETCS 32 IJIOIAAb OOKOBOM
MOBEPXHOCTU KOHYCA, U BHIBOJUTH
(bopMyJIIBI 1T BEIYMCIICHUS TIJI0IIAACH
OOKOBOM U MOJIHOI MOBEPXHOCTEN
KOHYCa; OOBSCHSTD, KAaKOE TEJIO
Ha3bIBACTCS YCCUEHHBIM KOHYCOM M KaK
€ro MOJYYUTh ITyTEM BpALICHUS
PSIMOYTOJIBHOM TPATICIIUH, BBIBOIUTD
(bopMyITy A1l BRIYUCIICHHS TUTOLIATH
OOKOBOI OBEPXHOCTH YCEUEHHOTO
KOHYCa; peliaTh 3aJa4 Ha BEIYUCIICHNE
Y JIOKa3aTelIbCTBO, CBSI3aHHBIE C
KOHYCOM U YCEUEHHBIM KOHYCOM

§3 Cepa

Cdepa u map
[Tnomans cheps

dopMyIHpoBaTh ONpeAeIeHus Chepbl U
niapa, uxX LEeHTpa, paguyca, IMaMeTpa;
UCCIIEI0BATh B3aIMHOE PACIIOJIOKEHHUE

IlyxoeHo-
HPABCMEEHH

0e,mpy0oso
e




chepsl U MITOCKOCTH, GOPMYIUPOBATH

B3aumHuoe pacrionokerre | 1 | onpeneneHue KacaTeabHOM INIOCKOCTH
cdepbl U MITIOCKOCTH K chepe, popmyarpoBaTh U 10KA3HIBATh
KacarenbHast IIIOCKOCTB K TEOPEMBI O CBOMCTBE U IIPU3HAKE
chepe KacaTelbHON IIIOCKOCTH; OOBICHATD,
YTO MPUHUMACTCS 3a TUIOIIAbL chepsl U
B3auMHoe pacrioioxkenne | 1 | KaK OHa BBIPAXAETCS YEPE3 PaUyC
cdepsl 1 nIpsMoil cepsl; uccie0BaTh B3aUMHOE
C(bepa’ BIICAHHAS B 1 | pacrojioKeHue C(bepbl u HpHMOﬁ;
LUIMHIPUYECKYIO OOBSICHSTH Kakas chepa Ha3bIBACTCS
IIOBEPXHOCTH BIIMCAHHOU B NUJIMHAPHUYCCKYIO
Cdepa, BIucaHHAS B 1 | (KOHMYECKYI0) MOBEPXHOCTh U KaKHe
KOHMYECKYIO TOBEPXHOCTh KPUBBIE MOTYYaIOTCS B CEUYCHUSIX
Ceuenne 1 | UMIMHAPUYECKON U KOHUYECKOM
I(ATHHAPAIECKOI MOBEPXHOCTEN Pa3IMYHBIMU
[10BEPXHOCTH IJIOCKOCTSIMU; pelIaTh 3a/1a4u, B
CeueHne KOHNIECKOi 1 | KOTOpBIX QUI'YPHPYIOT KOMOMHALIUH
OBEPXHOCTH MHOTOT'PAaHHUKOB U TE€JI BPALCHUS
Kontposbnas pabora NoS5 | 1
3auer Ned 1
I'nasa VII. O6bémbl Tenn |17 | OObACHATD, Kak U3MepstoTes 00bEMbL | [lampuomuy
§1 O6BEM 2 | Tel, MPOBOAS AHAJIOTHUIO C U3MEPEHUEM | ecKoe,acme
IPSIMOYTOJIBHOT'O IJI0LIa/1Ie MHOTOYTOJIbHUKOB; muyeckoe
napajuiesenumneia (hopMynupoBaTh OCHOBHBIE CBOWCTBA
[Tousrue 00BéEMa 1 | 00OBEMOB U BBIBOJUTE C UX IIOMOILBIO
O0BEM IPAMOYTOJIBLHOTO 1 | popmyiny 06bEMaA IPAMOYTOIBHOTO
napajjiesenuIena ImapaJiIeJICIMIICaa
§2 OOBEMBI IPAMOIA 3 | ®opmynHupoBaTh M TOKA3bIBATh
MPU3MBI U IIIMHIPA TeopeMbl 00 00bEME PSAMON PU3MBI U
O0BEM PSIMON TPU3MBI 2 | o0bEéMe HWIMH/IpaA; penlaTh 3a/1a4H,
O0béM UIHHIpa 1 | cBsI3aHHEBIE C BBIUUCIEHUEM 00BLEMOB
ITHUX Tel
§3 OO6BEMBI HAKIIOHHOMN 5 | BoBoguTh HHTETpATIBHYIO GOPMYITY
MIPU3MBI, TUPAMUIIBI U JUISL BBIYMCIIEHUS] 00BEMOB TeJ U
KOHyca JIOKa3bIBaTh € €€ MOMOIIBIO TEOPEMBI 00
Brruucnenue 006éMoB Ten1 | 1 | 00b€Me HAKIIOHHOU TTPUMBI, 00 00BEME
C IIOMOIIBIO MHTErpaia nupaMuibl, 00 00bEME KOHYCa;
O0BEM HAKIIOHHOM 1 | BBIBOAUTDH (POPMYJIIBI 1JIs1 BBIYUCIICHUS
IIPU3MBI 00BbEMOB yCEeUEHHON MUpPaMUIbI U
O0BEM TUpamMuIbl 2 | yCeu€HHOro KOHYCa; peliaTh 3a1auu,
O61BEM KoHYCa 1 | CBsI3aHHBIE C BBIYUCICHHEM 00BEMOB
ITHUX Tel
§4 O6béM mapa u 5 | ®opmMynupoBaTh U JOKa3bIBaTh
TJI01a 6 Chepsl TeopeMmy 00 00bEMe mapa u ¢ eé
O06BEéM mapa 2 | MOMOIIBIO BEIBOJUTH (hOPMYITY
OO0BEMBI IAPOBOTO 2 | omaau chepsl; BRIBOIUTH (hopMyiTy
CETMEHTa, MAapPOBOTO CJIOs JUIs1 BBIYUCIIEHHUSI 00BEMOB IAPOBOTO
W [IapOBOr0 CEKTOpA CErMEeHTa M IIapOBOT'0 CEKTOpa; pelaTh
[Tnomane chepsl 1 | 3a1a4M ¢ NpUMEHEHHueM GopmyIl
KonTponbHast pabota Ne6 1 | 0OBEMOB pa3IMYHBIX TEI
3aget No5 1




I'nasa IV. Bektopsbl B 6 | @opMynupoBaTh ONpEAEIICHUE BEKTOPA, | [{ennocmu
NMPOCTPAHCTBE €ro JUIMHbBI, KOJUIMHEAPHBIX U PaBHBIX HAay4Ho20
§1 IlonsiTue BeKkTOpa B 1 | BEKTOPOB, IPUBOJUTH IPUMEPHI NO3HAHUS,
MIPOCTPAHCTBE (U3HYECKUX BEKTOPHBIX BEIIMUUH acmemuyeck
[TonsiTue BekTOpA. 1 oe
PaBeHCTBO BEKTOPOB
§2 CnoxeHue u 2 | OOBICHATE, KaK BBOOATCS NEHCTBUS
BBIYMTaHUE BEKTOPOB. CJIOKEHUS BEKTOPOB, BHIYUTAHUE
YMHOKEHHE BEKTOpa Ha BEKTOPOB U YMHOXXEHHE BEKTOPOB Ha
YHUCIIO YUCJI0, KAKUMU CBOMCTBAMH OHU
CrnosxeHue ¥ BBIYUTaHUE 1 | 06nanaoT, 4YTO TaKOE MPaBUIIO
BEKTOPOB TPEYroJIbHUKA, TPABUIIO
CyMMa HECKOJIBKHUX rapajuiesorpaMma u paBujio
BEKTOPOB MHOT'OYTOJIbHUKA CJIOKEHUSI BEKTOPOB;
VYMHOKEHHE BEKTOpa Ha 1 | pemaTh 3aga4M, CBA3aHHBIC C
YHUCIIO JENUCTBUSIMU HaJl BEKTOPAMHU
§3 KommnnanapHseie 2 | OOBACHSATH, KAKHE BEKTOPHI
BEKTOPBI Ha3bIBAIOTCS KOMIUTAHAPHBIMU;
Komruianapubie BEKTOPBI 1 | dopmynHupoBaTh M TOKa3bIBATH
[TpaBuio 1 | yTBEpXKAECHHUE O MPU3HAKE
napajuiejenunesia KOMILIAHAPHOCTH TPEX BEKTOPOB;
PasioxxeHue BEKTOpa 110 OOBSICHATh, B UEM COCTOUT MPABUIIO
TpEM HEKOMILIaHAPHBIM napajieJICIIMIICIa CIOKSHUS TPEX
BEKTOPaM HEKOMIUTAHAPHBIX BEKTOPOB;
(hopMyIIMpPOBATh U JOKA3BIBATH TEOPEMY
0 pa3JI0XKEHUH JIF000r0 BEKTOpa MO
TpEM JTaHHBIM HEKOMIUTAHAPHBIM
BEKTOpaM; MPUMEHSTh BEKTOPbI
MIPU PEIICHUN TEOMETPUUYECKHX 3a/1a4
3auet Nob 1
I'nasa V. Meton 15 | OOBACHSTH, KaK BBOJAUTCS Llennocmp
KOOPAUHAT B MPSIMOYTOJIbHAsI CUCTEMA KOOPJIMHAT B | HAYYHO20
NMPOCTPAHCTBE. MIPOCTPAHCTBE, KaK ONPEIEIISIIOTCS NO3HAHUS,IK
JABuxennst KOOPJAMHATBI TOUYKH U KaK OHU onloeudeckoe
§1 KoopauHatel TOYKH U 4 | Ha3BIBAIOTCS, KaK OMPEAEIISIIOTCS
KOOPJIMHATHI BEKTOpa KOOpJIUHATHI BEKTOPA; (HOPMYIUPOBATH
[IpsamoyrosbHas cucrema 1 | 1 nOKa3bIBaTh YTBEPKACHHUS; O
KOOpJMHAT KOOpAMHATaX CyMMBbI U Pa3HOCTH JIBYX
Koopaunatsl BekTOpa 1 | BEKTOPOB, O KOOpAMHATAX
CBs3b MeXY MIPOU3BE/ICHUS BEKTOPA HA YUCIIO, O
KOOpJAMHATAMH BEKTOPOB U CBSI3U MEXIY KOOPJIMHATAMH BEKTOPA U
KOOp/IMHATAMH TOYEK KOOpJAMHATaMH €ro KOHIA U Havasa;
BBIBOJIUTH U MCIOJIb30BaTh MPU
[Ipocreiimie 3amaun B 1 | pemenuu 3agau hopMyIbl KOOPAUHAT
KOODIMHATAX CepeUHBI OTPE3Ka, JUIMHBI BEKTOpa U
YpasHeHuUe cepbl 1 | paccrosiHus MEXIy IBYMS TOUKAMU;
BBIBOJIUTH YPaBHEHHE CPephl JAHHOTO
pazauyca ¢ HEHTPOM B JaHHOM TOUKe
§2 CkamsipHoe 6 | OOBACHATH, KaK OMPEICIIICTCS YroJl
MIPOU3BEJICHUE BEKTOPOB MeXI1y BEKTOpaMu; (hOpMyIHpOBAThH
YTos MeXIy BEeKTOpaMH 1 | ompeneneHne CKaIsIpHOTO
CkasipHOE MpoM3BeIcHHe | 2 | IPOU3BENCHHS BEKTOPOB,;




BEKTOPOB (dhopMynupoBaTh U JOKa3bIBATh
Brruncnenue yrios 2 | YTBEPKIEHHUS O €r0 CBOMCTBAX; KaK
MEXIY NPSMbIMU U BBIYMCIIUTH YIOJl MEXAY ABYMS
MJIOCKOCTSIMU MPSIMBIMH, @ TAKXKE YToJl MEXIY
VYpaBHEHUE MIIOCKOCTH 1 | OpAMOH U IJIOCKOCTBIO, UCIIOJIb3YS
BBIPXKEHHUE CKAISIPHOTO MPOU3BEACHUS
BEKTOPOB 4Ye€pe3 UX KOOPAUHATHI,
BBIBOJIUThH YPABHEHHE IOCKOCTH,
MPOXOAAIIEH Yepe3 JaHHYI0 TOUKY U
MEePHEHIUKYISIPHON K JAHHOMY
BEKTOPY, U POpPMYITy pacCTOSHUS OT
TOYKH J0 IJIOCKOCTH; MPUMEHSITh
BEKTOPHO-KOOPJIMHATHBIN METOJI ITPU
pEIICHUU T€OMETPUYECKUX 3a]1a4
§3 JIBmkeHUs 3 | OOBACHATD, YTO TAKOE OTOOpPAKEHUE Llennocmo
IlenTpanbHas cummeTpusi | 1 | IpOCTpaHCTBA Ha ceOs U B KAKOM Hay4Ho20
OceBast cummeTpust CJIy4ae OHO Ha3bIBAETCS IBMKEHUEM NO3HAHUS,
3epKaibHasi CHMMETPUS MIPOCTPAHCTBA; OOBSICHATH, YTO TAKOE acmemuueck
[TapannensHbBIN IEPEHOC 1 | ueHTpaJibHasE CUMMETpPHUS, OCEeBast oe,
CUMMETpHUS, 3epKAIbHASI CUMMETPUSI U
ITpeo6pasoBanue nogo6us | 1 | HapamienabHbIi IEPEH0C, 000CHOBBIBATH
Konrtponbnasg pabora Ne7 | 1 | YIBEPXKICHHS O TOM, 9TO 3TH
0TOOpaXeHHsI MPOCTPAHCTBA Ha ceO
SIBJISIIOTCS IBDKCHUSIMU; OOBSACHSITH,
YTO TaKO€ LIEHTPAIbHOE
1101001e(roMOTETHS) U
npeoOpazoBaHKe MO00MsI, KaK ¢
MTOMOIIBIO TPEOOPA30BAHUS TTOT00US
BBOJIUTCSI IOHSATHE MTOAOOHBIX PUTYD B
MIPOCTPAHCTBE; MPUMEHSTH ABUKCHUS U
peoOpa3oBaHus MOAOOHS IPU
peIIeHNU TEOMETPUIECKUX 3a1au
3auer Ne7 1
3aKITI0YUTEHHOE 14
MOBTOPEHHE NPU
IOJATOTOBKE K UTOIOBOU
aTTECTAllMU 110 T€OMETPHUH
Bcero 68
Uroro 204
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