PABOYAS ITPOI'PAMMA
y4eOHOro npeaMera «AJiredpa M Ha4YaJIa MATEMATHYECKOT0 AaHAJIU3A.
ba3oBblii ypoBeHb»
s odoyuarommxces 10-11 kiaaccon

HOSACHUTEJBHASA 3ATINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa u Hadala MaTeMaTHIeCKOro
aHanuzay» 0azoBoro ypoBHs st oOywarommxcst 10 —11 kmaccoB pa3pabotana Ha
ocHOBe DeepanbHOrO roCyIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHIAPTa CPEIHETO
obmero oOpa3oBaHHsS, C YyY4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHHUA,
NPEABABISIEMBIX K MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPAAUIMN POCCUUCKOTO
oOpazoBaHus. Peanmuzanus mnporpaMMbl OOECIIEUMBAECT OBJAJCHUE KIIOUEBBIMU
KOMITETCHIIMSIMH, COCTABJISTFOIIIIMH OCHOBY JIJISI CAaMOPa3BUTHs W HEMPEPHIBHOTO
o0pa3oBaHusl, IEJIOCTHOCTh OOIIEKYIBTYPHOTO, JJMYHOCTHOTO U MO3HABATEIILHOTO
Pa3BUTHS JIMYHOCTH O0yUYarOIINXCA.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajga MaTeMaTHYECKOTO aHAIM3a» SIBISICTCS OJHUM U3
HanOoJiee 3HAYMMBIX B TIPOrpaMME CTapiied IMKOJBI, IMOCKOJBKY, C OJHOU
CTOPOHBI, OH OOEeCIeYnBaeT HMHCTPYMECHTAIBbHYIO 0a3y Il HW3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroll CTOPOHBI, (POPMUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYallluXCs Ha YPOBHE, HEOOXOJIMMOM JJIi OCBOCHUS
KypcoB WH(OpPMATHKH, OOIIECTBO3HAHUS, HWCTOPHUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYaIlluecs OBIIAJICBAIOT YHUBEPCAIBHBIM SI3LIKOM COBPEMEHHOW
HayKH, KOTOpas popMyIUpyeT CBOM JOCTHKCHHSI B MaTEMaTHIECKOH (hopme.

Kypc anreOpsl 1 Havyanm MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS] 3aKOHAMU (PU3UKU, XUMUHU, OWUOJIOTHUH, TOHUMAaHUSA
OCHOBHBIX TEHJCHIIMA OSKOHOMHUKH M OOIIECTBEHHOM JKWU3HH, IO3BOJISET
OPHEHTHUPOBATLCS B COBPEMEHHBIX MH(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCITOJIH30BaTh WX B TIOBCEIHEBHOW JXKM3HH. B TOXe Bpems OBIaJICHUC
a0CTpaKTHBIMM W JIOTHYECKH CTPOTUMH MaTEMaTHYECKUMU KOHCTPYKITUSIMU
pa3BUBaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKJICHUSI, HCTIOJIB30BaTh 0000IIEHNE U KOHKPETU3AIHNIO, A0CTparupoBaHHUe U
aHaAJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTUUYECKOE MBIIIUICHHE. B X0/1¢ n3yueHus
anreOppl W HAYal MaTeMaTHYECKOTO aHaju3a B CTaplIeld IIKOJie YydJaliuecs
MOJIy4atOT HOBBIM OMNBIT PEIICHUS TMPUKIATHBIX 3a7ad, CaMOCTOSTEIHHOTO
MMOCTPOEHUS MaTeMaTHUYECKUX MOJCNICH pealbHBIX CUTYallMd U WHTEPIPETAINH
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCA C  IpUMEpPaMH  MaTeMaTHYCCKHX
3aKOHOMEPHOCTEH B TIpHpOAE, HAyKe W B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTeMaTHYECKUMHU OTKPBITHSIMU U UX aBTOPAMH.



Kypc ob6magaer 3HAYUTENHHBIM BOCIUTATEIBHBIM MOTCHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak udepe3 y4eOHbId MaTepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAy9HOTO MHPOBO33PCHHsSI, TaK W dYepe3 chenuduky ydeOHOU esATEIBHOCTH,



TpeOyroiei CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, IPOIOJKUTEIBbHOM
KOHIICHTPAllu BHUMAHWs U OTBETCTBEHHOCTH 34 MOJYYEHHBIA PE3YJIbTAaT.

B ocHoBe MeTonuku oOydeHusl anredpe M HayajllaM MaTeMaTHYeCKOTO
aHaIN3a JeKUT JeATEeIbHOCTHBIA TPUHIUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTEMaTHYE€CKOTO aHAJIN3a» BKIIFOYAET
CIEAYIOIIUE COJNEPKATEIBHO-METOANYECKUE JIMHUM: «YUucna W BBIYKCICHUNY,
«Dyakiuu  u - rpadukuy, «YpaBHEeHUS W HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHanuza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHBbIE
COJIEP/KATEIIbHO-METOIUYECKUE JIMHUUA H3Yy4YalOTCd Ha NPOTSHKEHUU IBYX JIET
oOy4eHHs] B CTapllei IIKOJE, ECTECTBEHHO IOMOJIHAS APYr Apyra U MOCTENEHHO
HAChIIAsACh HOBBIMH TeMaMH M paszaenamMu. JlaHHBIM  Kype  SIBISETCS
MHTETPaTUBHBIM, IIOCKOJIBKY O0OBEeIuHSET B celde coaepkKaHHEe HECKOJIbKHX
MaTEMaTUYECKUX JUCIUIUIMH: anredpa, TPUTOHOMETPHS, MaTEMaTUYECKUN aHAIIU3,
Teopusi MHOXKeCTB U JAp. [lo Mepe TOro kak yuauigecs: OBIaJeBaloT BCE OoJee
IIMPOKUM MaTeMaTHYECKUM ammnapaTroM, y HUX MOCJIEI0BATENbHO popMUpyeTcs U
COBEPUIECHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJENb PpPEATBHOU
CUTyallMM, TPUMEHSATh 3HaHUS, TOJy4YeHHbIE B Kypce «Anredpa U Hayaia
MaTEeMaTUYECKOTO aHaJIM3a», JUIsl PELICHUS] CaMOCTOSATENbHO C(HOPMYIHPOBAHHON
MAaTeMaTUYECKON 3a7]a4M, a 3aT€M HHTEPIPETUPOBATH NOJIYYEHHBIN PE3YIIbTAT.

ConepxaTeapHO-METOANYECKAsT JUHUA «YHClIa M BBIYMCICHUS) 3aBEpPLIACT
(opMHpOBaHKE HABBIKOB MCIOJBb30BaHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOW miKojie. B crapmiell mkone oco0oe BHUMaHHE YJEsSETCs
(GOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s
UCIIOJIb30BAHUE PpA3JIMYHBIX (OPM 3aMUCH JACHCTBUTENBHOIO YHCIA, YMEHHE
PAlOHAJIBHO BBINOJIHATE JIEUCTBUA C HHUMH, J€JaTh NPUKHUIKY, OLEHUBATH
pesynbrar. OOyuaromuecs: MOMy4YaloT HaBbIKA NPUOTMHKEHHBIX BBIYUCICHUM,
BBITIOJIHEHUS JIEUCTBHM C YHCIaMHU, 3alHCAaHHBIMM B CTaHAApTHON ¢dopme,
VCIIOJIb30BAHUSI MATEMaTUYECKUX KOHCTAHT, OLICHUBAHUSI YA CIIOBBIX BbIPAXKECHUM.

JIuans «YpaBHEHHsT M HEPABEHCTBA» PEANIM3YETCS HA NPOTSKEHWUU BCETO
oOydyeHHs B CTaplieid NIKOJEe, MOCKOJbKY B KaXXJOM pa3Jeiie IporpamMmbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aj1ad. OOydaromuecs OBIIaJEBAIOT
Pa3IMYHBIMH METOJIAMU PEIICHUs LEJbIX, PalMOHAIbHBIX, HUPPALMOHAIbHBIX,
MOKA3aTeNIbHbIX, JIOTAQpU(PMUUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHbIE yMEHNS UCTIONIB3YIOTCS ITPU UCCIIETOBAHUN
(GYyHKUMNA C TOMOILBIO MPOU3BOJHON, PEHICHUH MPUKIAAHBIX 3aJa4 U 3a1ad Ha
HaxXOXJEHUE HaWOONBIINX W HAUMEHBIUX 3HauYeHUW QyHKuu. JlanHas
colepkaTeNbHasl JIMHHUS BKJIIOYaeT B ceOs Takke (GOpMHUpPOBAHWE YMEHUU
BBINIOJIHATDh pacy€Thl Mo (opmysiam, NpeoOdpa3oBaHUs LEbIX, PALMOHAIBHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUW, a TAKKE BBIPAKECHUM,



colepkallux cTeneHu U Jjorapu@mel. brarogaps u3ydeHHI0 anreOpandyeckoro
Marepuansa IMPOMCXOAMUT  JajlbHEillee  pa3BUTHE  AJTOPUTMHUYECKOTO H
a0CTPAaKTHOTO MBINUICHUS YyYaruxcsi, (OPMHUPYIOTCS HABBIKH JCTYKTHBHBIX
paccyxaeHuid, paboThl €  CHUMBOJBHBIMH  ¢dopMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d3(QQGEeKTUBHbIE HMHCTPYMEHTHI [UJISl PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopnepxarenpHo-MeToauueckass JuHUS «DyHKIMM W TpapuKu» TECHO
MEPEIUIETAECTCS C APYTUMHM JIMHUSIMHU Kypca, IOCKOJbKY B KAKOM-TO CMBICIIE 3a0aET
MOCJIEN0BATENBHOCTh M3yUYCHUS Marepuarna. N3yuenue CTEIEHHOM,
MOKAa3aTeJIbHOM, JTorapuPMUIECKON U TPUTOHOMETPUUECKUX (PYHKITUI, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN JIJIsl pelIeHUs 3a7a4 U3 JAPYruX y4eOHBIX
MIPEAMETOB U PEAbHOM KU3HU TECHO CBS3aHO KaK C MATEMATHYECKUM aHAJIHU30M,
TaK M C PEIICHHWEM YypaBHEHHU W HepaBeHCTB. [Ipum »TOM OosbllIOE BHUMaHHE
ynenserca (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJiaMH 3aBUCUMOCTH MEXKY
pPa3MYHBIMM BEJIIMYMHAMH, HCCIENOBATh MOJyYEeHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3ToN colepKaTeIbHOW JTMHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
Y HaBBIKOB, IIO3BOJSIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXAYy BEJIMYMHAMH B
paznuyHOi (hopMe: aHaATUTUUYECKOH, rpaduueckoil M ciioBecHOil. Ero usydenwue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
00001IIeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxxarenpHast JuHug «Hadana maremMaTMdeckoro aHajan3a» IO3BOJISET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTEeMaTUYECKUX, TaK W MPUKIAIHBIX 3aj]ad,
JOCTYIHBIX 00YYarolUMCsl, Y KOTOPBIX MOSBIIAETCS BO3MOXKHOCTh UCCIEAOBATh U
CTpouTh Trpaduku (QYHKIUN, OMNpPENesATh WX HAWOOJbIINE W HAWMEHbIINE
3HAYCHUS, BBIYUCIATH TUIOMAAN (QUTYP U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
YCKOpeHMs IpoleccoB. JlaHHas conaepKaTesibHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOEHUSI MaTeMaTHYECKUX MOJENIed peaqbHbIX CHUTYallHi,
HaXOXKJECHUSl HAWJy4llIEro penieHus B MPUKIAIHBIX, B TOM YHUCJIE COLUAIBHO-
SKOHOMHUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMM MaTE€MaTHYECKOI'O aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMALHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUs, (POPMUPOBAHUIO YMEHHMH pacro3HaBaTh NPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHMKE U HCKyccTBe. OOyuarommuecss y3HAIOT O
BBIIAIOUIMXCSI Pe3ysbTaTaX, MOJYUYEHHBIX B XOJI€ pPAa3BUTHUA MATEMAaTHUKH Kak
HayKH, U UX aBTOpaX.

ConepxaTenbHO-MeTOANYECKas JIMHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
NOCBSIIIEHA  3JI€MEHTaM  TEOpUM  MHOXECTB. T€OpeTUKO-MHOKECTBEHHBIE
IpeICTaBIICHUs MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTHUKU M MpPeIararT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3/iesibl MaTEMaTUKU U €€
MPUJIOKEHUHN, OHU CBSI3BIBAIOT Pa3HbIE MAaTeMaTUYECKHE AUCHUILIMHBI B €IUHOE
uenoe. [loaToMy BaXHO JaTh BO3MOXXHOCTh IIKOJIBHUKY MOHUMATh TEOPETHKO-
MHOKECTBEHHBIN S3BIK COBPEMEHHON MaTeMaTUKH M HCIOJIb30BaTh €ro JJis
BBIPAKEHUS CBOUX MBICIICH.

B kypce «AnreOpa u Hayaia MaTeMaTHUYECKOTO aHaIKW3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTE€MaTUYECKOrO0  MOJCIUPOBAHUS, KOTOpbIE IPU3BAHBI
c(hOpMHUPOBATH HABBIKK MTOCTPOCHUS MOJICIICH PEATbHBIX CUTYAIIHH, HCCIICIOBAHUS
ATUX MOJIEJIE C MOMOIIBIO ammapara anreOpbl U MaTEeMAaTHYECKOro aHau3a U
UHTEPIPETALUU TOJyYCHHBIX PE3yNbTaToB. Takue 3ajjaHus BIUIETECHBI B KaXKIbIi
U3 pa3/ieNioB MPOTrpaMMBbl, MMOCKOJIBKY BECh MaTEpHall Kypca IHUPOKO HUCIOIb3YEeTCs
JUISL pelIeHus] MPUKIaAHbIX 3a4a4. [Ipyu peleHnu peaibHbIX MPAKTUYECKUX 3a7ad
yJalecss pa3BUBAIOT HAOIIOMATENBbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, HUCIOIB30BaTh AaHAJIOTHUIO, O000IaTh M KOHKPETHU3UPOBATH
npobiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS TMPUKIIATHBIX
3a/lady OpraHu3yeTcsl B MPOIECCe M3YyUEHUs BCeX TeM Kypca «Asrebpa W Hayalsa
MaTeMaTUYECKOTO aHATU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4yeOHOM TmuiaHe Ha HM3ydYeHUE Kypca aiareOpbl M Hayal MaTeMaTH4YeCKOIo
aHaju3a Ha 6a30BOM YpOBHE OTBOAMUTCS 2 vaca B Henento B 10 kinacce u 3 yaca B
Hezaemo B 11 kiacce, Bcero 3a nBa rojna ooydyenust — 170 yacos.



COIEPKAHHUE YYEBHOI'O KYPCA
10 KITACC

Yucaa 1 BBIYUCTICHUSA

PannonanbsHbie yncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUYHBbIE  IMEpUOAMYECKHE  ApoOu. ApudmMerndyeckue  omnepauuud ¢
palMOHAIBHBIMU YKCIaMU, TPeoOpa30BaHUsl YHCIOBBIX BbIpaxkeHUH. [Ipumenenue
ApoOeil ¥ MPOIEHTOB ISl PeIleHus] MPUKIAJHBIX 337a4 U3 Pa3IUYHBIX OTpacien
3HAHUU U PEAJIbHOMN KU3HU.

JleicTBUTENBHBIE YHMCla. PanuoHanpHBIE M MPPALMOHAIBHBIE  YHCIIA.

ApudpmeTnueckue omnepauuu ¢ ACUCTBUTEIbHBIMU 4HciaMu. [lpubGnuxénnbie

BBIYMCIICHHUS], IPABUJIA OKPYTJICHUS, IPUKHUIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN.

Crenenr ¢ 1uensiM  mnokazatesneMm. CrangaptHas  ¢opma  3amucu
JNeHUCTBUTENBLHOTO  4yMcia. Mcnonmb3oBanue  monxonsiied  ¢GopMmbl  3alucu
JNEUCTBUTEIBHBIX YUCEN JJIA PELICHUs IMPAKTHYECKUX 3aa4 U IPEICTaBICHMS
JAHHBIX.

ApupMeTndyeckuii  KOpeHb ~ HaTypajdbHOW  creneHu.  JleiictBus ¢
apu(PpMETUYECKUMH KOPHAMH HATypaJIbHOM CTENEHHU.

CuHycC, KOCMHYC M TAHT'€HC YMCIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC,
aApPKTaHI'€HC YMCIIOBOIO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHBIE TPEOOPA3OBAHMSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPKEHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHEeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelIeHHE HEpaBEeHCTBA.
MeTon UHTEPBAJIOB.

Perenue 1enbix u ApoOHO-pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppalMOHAIBHBIX YPABHEHW U HEPABEHCTB.

PemieHre TpuroHOMETpUIECKUX YPABHEHUM.

[IpumMeHeHne ypaBHEHMI 1 HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKUX 3a1a4
M 33]1a4 U3 PA3IMYHbIX 00JIaCTel HAyKU U PEabHOU KU3HH.

DyHKIUH U IPapuKU

Oyuknmsi, crnocoObl 3amanus GyHkuuu. [paduk  ¢yHkuu. BzaumHo
oOpaTHbIe PYHKIUU.

OObnacTh onpeaeneHuss U MHOXKECTBO 3HadeHui ¢yHkiuu. Hymu yHkimm.
[IpomexxyTkH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKITUH.

CrenenHast yHKIUS ¢ HATYpaJIbHBIM U LIENBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTEIEHHU.



TpuroHomerpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(YHKIIMIT YUCIIOBOTO apryMEeHTa.

Hauasa MmaTeMaTH4eCcKOro aHaJIu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJIETIOBATEIBHOCTEM.
MOHOTOHHBIE MOCIEA0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasi TPOrpeccuu. beckoHeuHo yObIBaromas
reoMmeTrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuuecKon
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lcronbs3oBaHME IPOrpeccuu Ui
pELIEHNs pEeANIbHBIX 3a]1a4 IIPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHUKA

MHoxecTBO, omnepauuu Haj MHOxecTBamu. [(uarpammbl Ditnepa—BenHa.
[IprmMeHeHnEe TEOPETUKO-MHOXKECTBEHHOIO armapara Uil ONUCAHUS PEalbHbIX
MPOIIECCOB U ABJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MTPEAMETOB.

Omnpenenenue, Teopema, CIeACTBUE, JOKA3aTENbCTBO.

11 KJIACC

Yuciia 1 BBIYHCICHUSA

HatypaneHble u nenslie yncna. [Ipu3Haku 1eIMMOCTH HEIBIX YACEIL.

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapudwm uncna. JlecaTHUHbIE U HATYypaJbHbIE JTOTAPHUPMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKEHUM, COJEPKAIIUX JTOTAPU(PMBI.

[IpeoOpa3oBaHue BBIPAKEHUHM, COJEPXKALIUX CTENEHH C PALMOHATbHBIM
NIOKA3aTEJIEM.

[Tpumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTesbHbIE yPAaBHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHs 1 HEPaBEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHU. PellleHne MpUKIaIHbIX 33/1a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUI.

CucteMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3a/lad M 3a/ad U3 pazM4HbIX OO0JacTel HayKu MU peasbHOM
KU3HU.

DyHKIUM U IPaPuKU

Oynkuusa. [lepuoguueckne  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTH
¢yHkuu. MakcumMyMbl 1 MUHUMYMbI (QyHKiuu. HauGosnblnee u HauMeHbliee
3HauYe€HHUE (PYHKIIMU Ha MPOMEKYTKE.

Tpuronomerpuueckue  (QyHKIUMH, MX CBOWCTBA M rpaduKH.

[Toka3zaTenbHas u noraprupmuyeckas QyHKINH, UX CBOMCTBA U TpadUKH.



Hcnons3oBanue rpadukoB GyHKIUN I pelIeHUs YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOPbI€ BO3HMKAIOT IMPHU PELICHUHU 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEAJIbHOMN KU3HHU.

Hayana maTeMaTH4ecKOro aHaIM3a

HenpepriBable QyHKIMHU. MeTOA HHTEPBAJIOB [l pEIICHUSI HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudyeckuii u  QuU3MUECKUN  CMBICIH
ITPOU3BOHOM.

[IpousBoaHble  dJ€MEHTAapHBIX  QyHKIUHA.  DopMysabl  HAXOXKACHUS
MIPOU3BOIHONW CYMMBbI, TPOU3BEACHUS K YACTHOTO (PYHKIIHA.

[TpuMmeHeHre POU3BOIHON K MCCIIEOBaHUIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxieHne HanOobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElIEHUs B
NMPUKIAIHBIX 3aJadax, M1 ONpPEAENEHUS CKOPOCTHM IIpoIecca, 3aJaHHOIo
dbopmynoii unu rpaduKom.

[IepBooOpa3znas. Tabnuua nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (usmyeckuid cmbicil. Beruncinenue
uHTerpana no gpopmyne Herorona—JleliOHuna.



IHJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOrOo mpenMera «MartemaTuka» TOJDKHO OOecTieunBaTh
JOCTHKEHHE Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus CAEAYIOIUX JTNYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHUS IMPOTpaMMbl y4eOHOTO TpeaMera
«MareMaTHnka» XapakTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsl KaK aKTUBHOTO
U OTBETCTBEHHOIO 4Yj€Ha POCCHUUCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUM,
MpoNEeAyp TpaXKJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl W TMp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C WX
GYHKIUSIMY U Ha3HAYCHUEM.

[TaTproTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW UJICHTUYHOCTH, YBAKCHUS K
MPOLIJIOMY U HACTOAIIEMY POCCHUMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTeMaTUYE€CKON IIKOJIbI,
K HCIOJBb30BAaHUIO 3TUX JIOCTHKEHUN B JAPYrHMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, ATHUYECKOrO0 TOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI HAyKH U JIEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy MyIIETo.

DCTETUYECKOE BOCTIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, penieHuH, paccyXICHUN;
BOCIIPUUMYUBOCTBIO K MATEMaTUYECKUM acTIEKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTBIO YMEHHUSI TNPUMEHATh MaTeMaTUYeCKUEe 3HaHWUS B
MHTEpecax 370poBoro u 6e3omacHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/IbIXa, peryJispHas busznueckas AKTHUBHOCTD); (bu3IIecKoro
COBEPIIICHCTBOBAHHS, npu 3aHITHSIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIbHOCTHIO.

TpynoBoe BOCIIUTAHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
pasnmuyHbiM  chepamM  MPOPECCHOHATBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEPINATh OCO3HAHHBIA BBIOOD
Oynymelr mpodeccur u pealn30BBIBAaTh COOCTBEHHBIC JKM3HCHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO W
caMo00pa3oBaHNI0 Ha TPOTSIKCHHH BCEH JXU3HU;, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

Cc(OPMUPOBAHHOCTHIO SKOJOTHYECKOW KYyJIbTYphl, TOHUMAHHUEM BIIUSHUS
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSTHHE TMPHPOAHONW M COIHMATIBHON
CpeIbl, OCO3HAHHEM TJI00ATBPHOTO XapakTepa JKOJOTHYSCKUX  TpoOIieM;
OpUEHTallMell Ha TMPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM I pelieHus 3a7ad B
0o0JlaCTU  OKpyKalolel Cpelbl, IJIAHUPOBAaHUS TOCTYNKOB U OILIEHKH HX
BO3MOYKHBIX ITOCJICICTBHM JIJIS1 OKPYXKAIOMIEH CPEJIbI.

[{leHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHHEM
MaTEMaTUYECKOM HayKd Kak cdepbl UYeJOBEYECKOM JesTENbHOCTU, STaloB €€
pPa3BUTHS W 3HAYUMOCTH Ui Pa3BUTHs IUBUIM3AIAN; OBJAJACHHEM S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYyJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYIO M HCCIEIOBATEIBCKYIO JESTEIHHOCTD
WHIUBUYaJbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOSHHS MPOrPaMMbI yueOHOrO TpeaMera
«MaremaTuka» XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OElCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmBUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvie  noznasamenvHvlie — Oelicmeus, — 0OecneHUBAIOM
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00VHaAWUXcsa (0c8oeHuUe
Memo008  NO3HAHUA — OKPYICAIOW,e20  MUpd,  NpPUMEHeHUe  J02UYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHutl pabomams ¢ ungopmayueti).

bazoBble norunueckue ercCTBUS:

e BBIABIITh U XapaKTEPHU30BaTh CYIICCTBCHHBIC PU3HAKH MAaTEMAaTHUYCCKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWHA MEXIy MOHATHIMU; (HOpMyITupoBaTh
OTIpEe/eTICHUS]  TIOHSTHIA;, YCTaHABIMBATh CYHICCTBEHHBIA  MPHU3HAK
KJ1accu(UKaluy, OCHOBAaHUS JUIsi OOOOUIEHUS M CPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OpPMYJIUpOBaTh M  NIPEOOPa3OBBIBATh  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIC;

BBISIBIIAT ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (akTax, JAHHBIX, HAOMIOACHUSIX W YTBEPKIACHUSIX,
npemjiaraTh ~ KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUMH;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;
POBOJUTH CaMOCTOSITEIIbHO J0Ka3aTeIbCTBa MaTeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT NMMPOTHBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
OPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh CMoco0 perieHus: yueOHOM 3ajmauu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BBHIOMpPATh HauboJee MOAXOIAIIMNA € Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBble HcciienoBaTeIbCKUE IEHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MpoOIeEMYy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QOpMHUpOBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEJIHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOIO
OOBEKTa, SBJIECHMS, MPOLECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOIO HAOMIONEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBIIIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

PaGota ¢ undopmarmei:

BBIIBIIATE JeUIMTEI MHPOPMAIIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC W JJIS PEIICHUS 3a]1a9H;

BBIOMpAaTh  WHGOPMAIMI0 W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH UH(POPMAIIUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIINIO, IPEACTABIATH €€ B Pa3IMUHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;



e OIICHUBATH HA/IEKHOCTh uHpOpMaIH o CaMOCTOSITEIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHnusepcanvhvbie  KOMMYHUKAMUGHble  Oelicmeusi,  00ecneuusaiom

CHOPMUPOBAHHOCINL COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.

Oo1eHue:

e BOCHpUHUMATh © (OPMYJIHPOBATh CYXIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBhIpa)XaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS II0
XOJly pelieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

e B X0JIe 00CYXXJIEeHUS 3a]]aBaTh BOMPOCHI 1O CYIIECTBY 00CYX1aeMOi TEMBI,
pOoOJIEMBI, pelraeMou 3a/1a4M, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HA MIOMCK
pelIeHUs; COMOCTaBIATh CBOU CYXICHHS C CYXKICHUSIMHU JAPYTHX
YYaCTHUKOB JHUayiora, OOHapy>XUBaTh pa3lInuue W CXOJICTBO TMO3UIIMMA; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,

e TMpPEACTABIATh  PE3yNbTAaThl  pEUIeHUS  3aJaud,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITENIbBHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

e TOHMMAThb W  UCIHOJB30BaTh  TNPEUMYIIECTBA  KOMAHAHOH W
WHIUBUTyaTbHON paOOThI IPH pENIeHUH yIeOHBIX 3a1a4; MPUHAMATH I1eITh
COBMECTHOHM JESATeNbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM
paboThI, pacpeaeNsTh BUILI pabOT, TIOTOBAPUBATHCS, OOCYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;

e YYacTBOBATh B IPYMIOBBIX (popMax paboThI (00CyXKIEeHHS, 0OOMEH MHEHHIA,
«MO3TOBBIE TITYPMBDY W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMU WICHAMH KOMAH/IbI;
OIICHMBATh KAa4E€CTBO CBOETO BKJaJa B OOLIMU MPOAYKT MO KPUTEPHSM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanouvie  pecynamuensle oeticmeus, obecneuusarom
Gdopmuposarue cCMbLCLIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanusi:

COCTABJISITH IJIaH, aITOPUTM PEIICHUS 33]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C
y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTpOJIb:

e BIIQJIETh HaBbIKAMHU IMO3HABATEJIbHOM pedieKcuu Kak OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUN UM MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca |
pe3yabpTara peleHnss MaTEMaTUYECKOM 3a1auu;



e TMPEABUAECTh TPYAHOCTH, KOTOPHIE MOTIYT BO3HUKHYTH IIPU PELICHHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yibTaTa IIEIM U YCIOBUSAM, OOBSICHATH
MPUYUHBI JTOCTHXKEHUS WM HEAOCTHXKEHUS PE3YJbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI

OcBoenue yueOHOro Kypca «Anredpa U Hadajla MaTeMaTUYECKOTO aHAIIM3a
Ha YpOBHE CpeHEro oOIIero oopa3oBaHUsl JOJKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BBIYUCICHUS

OnepupoBaTh MNOHATHAMH: PALUOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsSI U JECSITUUHAs APOOb, IPOLEHTHI.

BelmonHATh  apupMETHYECKHE ~ ONepaludd € palMOHAIBHBIMH U
NEUCTBUTEIBHBIMU YUCIIAMU.

BoINoNHATh TPUOIMKEHHBIE BBIUUCICHUS, UCIIONB3Ys MpaBUiia OKPYTJIeHUs,
JeaTh MIPUKUIKY U OLICHKY PE3yJIbTaTa BbIYMUCICHUN.

OnepupoBaTh MOHATUSMHU: CTEIEHb C LEIBIM IIOKAa3aTENEM; CTaHIapTHas
dopMa 3amMcH JAEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
MCIIOJIb30BaTh MOAXOIAUTYI0 (DOPMY 3alUCH AEHUCTBUTENBHBIX YUCEN JJI PEIIECHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS TAHHBIX.

OnepupoBarh MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBLHOTO YIJla Yepe3 00paTHble TPUTOHOMETPHUUECKHE
(YHKIIH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATUSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
pPaLMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUM W pelaTh
TPUTOHOMETPUUECKNE YPABHEHHS.

BreimonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQXKCHU W  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
MppaluvOHaIbHbIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI M HEPABEHCTBA I PELICHUS MATEMAaTUYECKUX 3a1a4
W 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKU U PEabHOU KU3HH.



MognenupoBaTh peanbHbIE CUTyallud Ha S3bIKE€ anredpbl, COCTABIATH
BBIDOKEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJadyH, HCCIEAOBATh
MOCTPOCHHBIE MOJIEININ C HCIIOIb30BAaHUEM alllapara aareopsbl.

DyHKUMH U TPAPUKH

OmnepupoBaTh MOHATUAMM: (YHKIMS, CIOCOOBI 3aiaHus (pyHKUMHU, 001acTh
OmpeseNieHUus] U MHOXECTBO 3HaueHUN (QYHKIUH, rpa@uk (yHKIUH, B3aUMHO
obpaTHbIe (DYHKITHH.

OmnepupoBarh NOHATUAMU: YETHOCTH W HEUYETHOCTh (PYHKUUHU, HYJIU
(YHKIIH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp30Bath rpaguky GyHKIUM 1)1 peIIEHUS] YpaBHEHUI.

CtpouTs U uuTaTh rpaduku JTUHEHHON (PyHKUIMHU, KBaApATUUYHON (PyHKIUH,
CTENIEHHOHN (PYHKIIMH C LEJIBIM OKa3aTeNIEM.

Hcnonp3oBath rpaduku (QyHKUMA JUIs HCCIENAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEH MPH PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KU3HU; BIpaXaTh POpMyIaMH 3aBUCUMOCTU MEXKIY BEIIUUYUHAMM.

Hauajia MaTeMaTH4€CKOI0 aHAIH3a

OmnepupoBaTh HOHATUAMU: IOCIEAOBATEIBHOCTh, apuUpMeTHUECKas U
reoMeTpuyecKas Mporpeccuu.

OmnepupoBaTh MOHATHSIMH: OECKOHEYHO YOBIBAIOMIAs TE€OMETpUYECcKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIIEeH reOMETPHUUECKON POTPECCHH.

3amaBath MOCIEI0BATENFHOCTH PA3IMYHBIMU CTIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN [T PEIIEHUS
peaNTbHBIX 3a]a4 MPUKJIAJIHOTO XapaKTepa.

MHoskecTBa H JIOTHKA

OmneprpoBaTh NOHATUSMU: MHOXKECTBO, OTIEpaINK HaJl MHOXKXECTBAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaT s ONUCAHHS
peaJIbHBIX MPOLECCOB M SBJICHUHM, MPU PELICHUH 3a4ad M3 APYTrux Yy4eOHbIX
MIPEIMETOB.

OnepupoBaTh  TOHATUSIMH:  OMpEIENieHWe,  TeopeMa,  CIEeACTBHE,
JI0Ka3aTeIbCTBO.

11 KIIACC

YucJa ¥ BIYUCTIECHUA

OnepupoBaTh MNOHATUSMH: HATypajdbHOE, IE€JI0€ YHCIO; HCIOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIEJbIX YHUCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXUTEIIN
IUIS1 pELICHUS 3aa4.

OnepupoBaTh MOHATUEM: CTENEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSMU: Jorapud™M UYHClia, NECATUYHBIE U HATypajbHBIC
J0Tapu(pMBbIL.



YpaBHeHMs U HEPAaBEHCTBA

[TpumeHaTh CBOMCTBA CTeNeHM MJi1 NpeoOpa3oBaHUS  BbIPAKECHUMU;
ONEpUpPOBATh TMOHATHAMH: IIOKA3aTEJIbHOE YPaBHEHHE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IIOKA3aTENbHBIX YPABHEHUM U HEPABEHCTB.

Bremonusate npeoOpa3oBaHUs  BBIPAKECHUN, COJEpKAIIUX JIOrapu(Mbl;
OTIEpUPOBATH MOHITUAMHU: JIOTApU(PMUIECKOE YpaBHEHHE U HEPaBEHCTBO; peIlaTh
OCHOBHBIE TUIIBI JJOTapU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

HaxonuTe pemeHns DOPOCTEHIIUX TPUTOHOMETPUYECKMX HEPABEHCTB.

OnepupoBarh MOHATUAMH: CUCTEMA JUHEHHBIX YPABHEHUH U €€ PEIICHHUE;
UCIIOJIB30BATh CUCTEMY JINHEWHBIX YPABHEHUH IS PEILICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHns: NpoCTENIINX CUCTEM U COBOKYITHOCTEW PAllMOHAJIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MognenupoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ aireOpbl, COCTaBIATH
BBIPDQXKECHUSI, YPAaBHECHHUS, HEPABEHCTBA W CHCTEMBI II0 YCIOBHIO 3aJa4H,
MCCJIEI0BATh IOCTPOCHHBIE MOJIENU C UCIIOJBb30BAaHUEM armapara ajareOpsl.

DOyHKUMU U TPAaPUKH

OnepupoBaTh MNOHATUSMM:  IEpUOAUYECKass  (PYHKUIMSA, HPOMEXKYTKU
MOHOTOHHOCTH (YHKIMH, TOYKHA OHKCTpeMyma (QYyHKUUH, Haubojbliee U
HavMEHblllee 3HauyeHus (QYHKIMM Ha TMPOMEXKYTKE; HCIOJb30BaTh HX I
uccae10BaHus GyHKINH, 3aJaHHON rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENbHOM, JOrapupMUYECKON U
TPUTOHOMETPUUYECKUX (YHKIUH; N300paxaTh UX Ha KOOPIAWHATHOW IJIOCKOCTU U
WCTIOJIB30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh HA KOOPJIMHATHOM IMJIOCKOCTH TpadUKU JUHEHHBIX YpaBHEHUUN
Y WCIIOJIb30BaTh UX JJISI PEIICHHS CUCTEMBI TMHEWHBIX YPaBHEHUM.

Hcnonp3oBartk rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS IMPOLECCOB U
3aBHCHUMOCTEH U3 IpYruX y4eOHBIX AUCHUIUINH.

Hayajia MmaTeMaTH4eCKOIro aHaIM3a

OnepupoBaTh NOHATUSMU: HEMPEPbIBHAS (QYHKUHUS; TPOU3BOAHAS (QYHKLNU;
UCIIOJIb30BATh TEOMETPUUYECKUN U (PU3MUECKHUIN CMBICI MPOU3BOIHOM JIJIsl PEIICHUS
3a1ad4.

HaxonuTh npon3BOJHBIE JIEMEHTAPHBIX (PYHKIUN, BBIYUCISTH TPOU3BOIHbBIE
CYMMBI, TPOU3BEJECHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISl MCCIEeOBaHUS (YHKIIMU HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHATDH PE3yJIbTaThl UCCIEIOBAHUS K OCTPOSHUIO IpahuKOB.

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKIACHUS HAWIIY4IIEro pEIICHUS B
NPUKJIAIHBIX, B TOM YHCJIE COUUATIBHO-YKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TMOHATHSAMHU: TEpBOOOpa3HAasT W  MHTErpayl; MOHUMATh
reOMETPUYECKUN U (PU3NYECKUI CMBICI UHTErpaia.



Haxonuth mepBooOpa3Hble AJIEMEHTApHBIX (DYHKIUIA;, BBIYUACISATH WHTErpall
no gopmyrne Herotona—JleliGuua.

PemaTh mpuKIIaaHbIe 33a4d, B TOM YHCJE COIMATbHO-I)KOHOMHUYECKOTO H
(u3muecKoro xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo 1yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Koutposbubie | IIpakTnyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThbI
pecypcsl
MHokecTBa pallMOHAIbHBIX U
1 JIEMCTBUTENILHBIX YHCel. ParinonanbHbIie 14 1
ypaBHEHUS U HEPABEHCTBA
5 Oyuknun U rpaduku. CTENneHb ¢ MeTbIM 5
[OKa3aTeIeM
3 Apudmerrndeckuii KOpeHb N—0i CTENEHH. 18 1
WppaumnonanbHble ypaBHEHUS U HEPABEHCTBA
DopMyibl
4 TPUTOHOMETPHUH. T pUrOHOMETPHUYECKHE 22 1
yYpaBHEHHS
5 [TocnenoBarenbHOCTH U IPOTPECCUN 5
5 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AITUS 3 1
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0




11 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n MPOrpamMMbl Bcero Kourpoaurie | Tpaxruecikue oOpa3oBarTe/ibHbIE
padoThI padoThI pecypes!
CrermneHb ¢ pallMOHATBLHBIM [TOKA3aTEIEM.
1 [TokazaTtenpHas Gynkmus. [TokasarenbHbie 12 1
YpaBHECHHUS U HEPABEHCTBA
Jlorapudmmueckas GyHKIHSA.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKIIUU U UX
3 rpaduku. TpUroHoMeTpruIecKue 9 1
HEpPaBEHCTBA
4 [TpousBoaHas. [IpumeHeHnE TPON3BOAHON 24 1
) Wurerpan u ero npuMeHeHUs 9
6 CucreMsl ypaBHEHHI 12 1
7 HatypanbHble 1 1ienbie uncna 6
8 [ToBTOpeHue, 06001IeHNEe, CHCTEMATH3AITIS 18 9
3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Konrtpoabnbie | IlpakTnueckue fdlfsy'lennﬂ 26;)1:;0B3Te.]1bl{ble
padoTsbI padoThbI pecypesI
1 MHOXeCTBO, ONepaluy HaJl MHOKECTBAMHU. 1
Huarpammel Ditnepa—Benna
Paumonansubie uncia. OObIKHOBEHHBIE U
2 JECSITHYHBIC IPOOH, TTPOLICHTHI, 1
OecKOHEYHbIE MepUoInYecKre qpodu
ApudmeTrueckue oneparuu ¢
3 palMoHAIBHBIMH YHCJIAMH, 1
PeoOpa30BaHUS YUCIOBBIX BBIPAKCHHIA
[Tpumenenue npobeii 1 MPOIICHTOB IS
4 peLIeHHS MPUKIAIHBIX 3a/1a4 U3 Pa3InYHbIX 1
OTpacjeil 3HaHUW U pealbHOU KU3HU
[Tpumenenue apoOeit ¥ MPOLIEHTOB IS
5 pelIeHus MPUKIIAIHBIX 33/1a4 U3 PA3THIHBIX 1
OTpacjeil 3HaHUW U pealbHOU KU3HU
5 JlelictBuTenpHbIe ynciia. PanioHanbHble U 1
HppalMOHAIIbHBIE YHCIIa
7 ApudmeTrrueckre onepanuu ¢ 1
JEHCTBUTEILHBIMU YU CIIAMA
[TpubmmxEHHBIC BEIYUCIICHUS, TTPaBUIa
8 OKPYTJICHHS, TIPUKUIKA U OIICHKA 1

pe3yiibTara BBIYHUCIICHUM




ToxkmecTBa U TOKIECTBEHHBIE

° peoOpa3oBaHUs

10 VYpaBHeHHE, KOPEHb YpaBHEHUS

11 HepaBeHncTBo, perieHne HepaBeHCTBA

12 Meroa UHTEpBAJIOB

13 Pemenue 1ienbix v 1poOHO-paiiOHATbHBIX
YpaBHEHUI U HEPABEHCTB
Kontponbnas padbora nmo reme "MHo)kecTBa

14 paIMOHATIBbHBIX U JEHCTBUTENBbHBIX YHCET.
PanmonansHble ypaBHEHUS U HEPABEHCTB"

15 OyHK1MsL, criocoObl 3a1aHus QYHKIUH.
B3anmHuo obpartHbie GyHKIMN
I'paduk pyakuu. O6IacTh ONpeeICHUS U

16 MHOeCTBO 3HaueHui pynkun. Hymm
¢bynknuu. [IpoMexyTKH 3HaKOIIOCTOSTHCTBA

17 YéErHble 1 HeUETHBIE (PYHKIUU
CreneHp ¢ LIebIM [TOKa3aTeNeM.

18 CrannaptHas popma 3anvcu
JNIEUCTBUTEIILHOIO YHCIIa
Hcnonb3oBanue noaxosment GopMel

19 3aITUCH JICHCTBUTENBHBIX YHCEI IS
pereHust MPaKTHYECKHX 3a/1a4 U
MIPECTaBIICHUS TaHHBIX
CrenenHast QyHKIHS C HATYPATbHBIM U

20 LeabIM moKa3zareneM. E€ cBoiicTBa 1
rpapux

21 ApudmeTnueckuii KopeHb HaTypalbHOM

CTCTICHHU




Apudmernieckuil KOpeHb HaTYpaTbHON

22
CTENEeHU

23 CaoiicTBa apu(METHUECKOTO KOPHS
HaTypaJIbHOM CTEIIEHU

24 CBoiicTBa apru()METHUECKOTO KOPHS
HaTypaJIbHOM CTENEHU

o5 CBoiicTBa apu()METHUECKOTO KOPHS
HaTypaJIbHOM CTENEHU

2% JeiicTBust ¢ apupMETUIECKUMU KOPHSIMH N—
O CTeneHU

97 JeiicTBus ¢ apupMeTUYECKUMU KOPHIMH N—
Ol cTeneHun

o8 JeiicTBust ¢ apupMETUIECKUMU KOPHSIMH N—
Ol cTeneHun

29 JeiicTBust ¢ apupMETUIECKUMU KOPHSIMH N—
Ol cTeneHun

30 JeiicTBust ¢ apupMEeTUYECKUMU KOPHIMH N—
O CTeeHn

31 Pemrenue nppannoHanbHbIX YpAaBHEHUH U
HEPaBEHCTB

30 Pemenne nppanmoHalbHbIX YPABHEHUH U
HEPaBEHCTB

33 Pemenue nppaliOHAJIbHBIX YPaBHEHUM U
HEPaBEHCTB

34 Perrenue nppannoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

35 Pemrenue nppannoHanbHbIX YpaBHEHUN U

HEpPaBEHCTB




36 CgoiicTBa 1 rpaduK KOpHS N-Oi CTENIEHU 1

37 CoiicTBa 1 rpauK KOpHS N-0i CTENICHU
KontponbHas pabora no teme

38 "ApudmeTrnueckuit KOpeHb N—0i CTENEHH. 1
WppannoHansHbie ypaBHEHUS U
HepaBeHCTBA"

39 Cunyc, KOCHHYC ¥ TAHT€HC YHCIIOBOTO 1
aprymMeHTa

40 CuHyc, KOCUHYC ¥ TAHT€HC YUCIIOBOI'O 1
aprymeHTa

41 ApKCHHYC, apKKOCUHYC 1 apKTaHT'€HC 1
YHCIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC H apKTaHT€HC 1
YHCIOBOTO apryMeHTa
Tpuronomerpuieckasi OKpy>KHOCTb,

43 oIpeJieJIeHue TPUTOHOMETPUUYECKUX 1
(GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

44 OIpeeTICHUE TPUTOHOMETPUYECKUX 1
(GYHKLIMH YUCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETpHUUECKHUE HOPMYIIbI 1

46 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIBI 1

47 OcCHOBHBIE TPUTOHOMETpHUUECKHUE HOPMYJIbI 1

48 OCHOBHbBIE TPUTOHOMETPUUYECKHE (HDOPMYJIBI 1

49 [Ipeo6pa3oBanre TPUTOHOMETPUUECKUX 1
BBIpayKCHUI

50 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1

BBIPAKEHU I




[Tpeobpa3oBaHue TPUTOHOMETPHYECKHUX

o1 . 1
BBbIpaKEHUI
59 [Ipeobpa3oBaHre TPUTOHOMETPHUECKUX 1
BBIpQKCHUH
53 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBbIpaKEHUI
54 Pemenue TpuroHoMeTpUUECKNX ypaBHEHUN 1
95 Pemenuie TpUroHOMETpUYECKUX YpaBHEHUM 1
56 Pemenyie TpUroHOMETPUYECKUX YpaBHEHHI 1
57 Pemenrie TpUroHOMETPUYECKUX YpaBHEHHI 1
58 Pemenne TpuroHOMETpUYECKUX YpPaBHEHUN 1
59 Pemenrie TpUroHOMETPUYECKUX YpaBHEHHI 1
KonTponbHas pabota no teme "dopmMyiisl
60 TpUroHOMETpHH. TpUroHOMeTprUecKre 1
ypaBHeHus"
ITocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS
61 nocyenoBaTebHOCTeH. MOHOTOHHBIE 1
MI0CJIE0BATENbHOCTH
Apudmerrueckas u reoMeTpudeckast
62 nporpeccuu. Mcronb30BaHne mporpeccuu 1
JUIS peIlleHus] peaTbHBIX 3a7a4
MIPHUKJIATHOTO XapaKTepa
beckoneuHo yObIBatOIIasi TeOMETpUYECKast
63 nporpeccus. Cymma 6€CKOHETHO 1
yOBIBaIOIIEH reOMETPUYECKON TPOrpeccun
64 dopmyIa CI0KHBIX IPOLIEHTOB 1
65 dopmyIia CI0KHBIX TPOIICHTOB




O0001IeHe, cucTeMaTH3alKs 3HAaHUH 3a

66 Kypc ajreOphl 1 Hadaa MaTEMaTHIECKOTO 1
ananuza 10 kiacca
67 Hroroast kKoHTpoIbHAs paboTa 1
O0001menue, cucTreMaTU3aIusa 3HAHUH 3a
68 Kypc anreOphl 1 Hadall MAaTeMaTHIECKOTO 1
ananm3a 10 kiacca
OBIIEE KOJIMYECTBO YHACOB I1O 68

[TIPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJsbHbIe
padoThI

IMpakTuyeckne
padoThI

JlaTa
U3yYeHU S

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

CreneHs ¢ palrOHAJIBHBIM IIOKA3aTCIEM

CBoiicTBa CTEIIEHU

[IpeoOpazoBaHue BEIPAKEHUH, COIEPIKAIIIIX
panrOHAIbHBIC CTCIICHH

[IpeoOpazoBaHue BEIPAKEHUH, COMIEPIKAIIIIX
panrOHAIbHBIC CTCIICHH

[Ipeobpa3oBaHue BoIpaKEHUH, COMIEPIKAIIIIX
palMoHaIbHBIE CTEIICHU

Iloka3aTennHBIC YpaBHCHHA U HCPABCHCTBA

IToxa3aTennHble YpaBHCHU U HEPABCHCTBA

Iloka3zaTennHBIC YpaBHCHHA U HECPABCHCTBA

O 0N

Iloka3zaTennHBIC YpaBHCHHA U HECPABCHCTBA

IlokazaTenbHBIC YpaBHCHHA U HEPABCHCTBA

S

11

IToka3zarenbHast pyHKLUSA, €€ CBOWCTBA U
rpapux

12

KonTponbnas pabota o reme "Ctenens ¢
panMoHaIbHBIM MOKa3aTeNIEM.
[Toka3zarenbHast ¢pyHkuus. [lokazarenbHble
YpaBHEHUs U HEpaBeHCTBA"

13

Jlorapudm yucna

14

JlecaTUUHBIE M HATypaJibHbIE JIOTapH(PMBI




[IpeoOpa3oBaHue BEIPAKEHUH, COMIEPIKAIIIIX

15
sorapudmsl

16 IIpeoOpa3oBaHue BbIpakeHUI, COAEPIKAILIUX
norapuMel

17 [IpeoOpa3oBanue BhIpakeHUI, COAEPIKAIINX
sorapudmsl

18 [IpeoOpa3oBanue BhIpakeHUI, COAEPIKAIINX
sorapudmsl

19 Jlorapudmuueckue ypaBHEHHUS U
HEpaBeHCTBA

20 Jlorapudmuueckue ypaBHEHUS U
HEpaBEeHCTBA

1 Jlorapudmuueckue ypaBHEHHUS U
HEpaBeHCTBa

29 Jlorapudmuueckue ypaBHEHHUS U
HEpaBEeHCTBa

23 Jlorapudpmuueckas QyHKIM, €€ CBONCTBA U
rpapuk

24 Jlorapudpmuueckas QyHKIM, €€ CBONCTBA U
rpaduk

o5 Tpuronomerpuieckne QyHKIINA, UX
CBOMCTBA U TpapuKu

26 Tpuronomerpuieckne QyHKIINA, UX
CBOMCTBA U TpapuKu
Tpuronomerpuueckue GyHKIINU, UX

27 ’
CBOMCTBA U rpaduKu

08 Tpuronomerpuueckue GyHKINH, UX

CBOMCTBA U rpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEpaBEHCTB

30 ITpuMepbI TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [TpumMepbl TPUTOHOMETPUIECKUX
HEpaBEHCTB

32 [TpumMepbI TPUTOHOMETPUIECKUX
HEpaBEHCTB
KonTponbhas padota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudpmmuueckue ypaBHEHUs U

33 HepaBeHCTBa. T pUroHomMeTpuvecKue
GYHKIIUYU ¥ BX
rpaduku. TpuroHomeTpuaeckme
HepaBeHCTBA"

34 HenpepeiBable HyHKINN

35 Metoa MHTEPBAJIOB JUIsl peIIEeHUs
HEpPaBEHCTB

36 Metoa MHTEPBAJIOB JUIsl peIIEeHUs
HEpPaBEHCTB

37 [TpousBonHas GpyHKINU

38 ITpousBonHas GpyHKIUU

39 I'eomeTprueckuii u pU3NUECKU CMBICI
MIPOU3BOJHOMN

40 I'eomeTpuueckuii u pu3nuecKuii CMbICI
MIPOU3BOHOMN

41 [Ipou3BoiHbIE IIEMEHTAPHBIX (DYHKIIHIA

42 ITpon3BoiHbIE 3TIEMEHTAPHBIX (YHKIIMN




[IpousBoaHas cymmbl, TPOU3BEAECHNUS,

43 4acCTHOTO (PyHKIIUHA

44 ITpon3BosHas CyMMBI, IPOU3BEACHNUS,
94acTHOTO (DyHKIHUH

45 [Tpou3BoaHasi CyMMBI, TPOU3BEACHUS,
4aCTHOTO (PyHKIIUHA
[Ipumenenue npou3BOAHOM K

46 UCCIIEIOBAaHMIO (DYHKIIMK HA MOHOTOHHOCTb
U 3KCTPEMYMBbI
[TpumMeHeHMe NPONU3BOAHOM K

47 UCCIe0BaHMI0 (PYHKIIMH HAa MOHOTOHHOCTh
U OKCTPEMYMBI
[IpuMeHeHMe NPON3BOAHOM K

48 UCCIeI0BaHMIO (PYHKIMN HA MOHOTOHHOCTh
U OKCTPEMYMBI
[IpuMeHeHne npou3BOAHON K

49 uccle0BaHuI0 (PyHKIMN HA MOHOTOHHOCTh
U 3KCTPEMYMBI

50 HaxoxxaeHre HanbobIIero 1 HAUMEHbIIEro
3HaueHUs QYHKIMU HAa OTpE3Ke

51 Haxoxxnenne HanboIbIIero 1 HANMEHBIIIET O
3Ha4YeHus1 QYHKIHUU HAa OTpe3Ke

59 HaxoxxaeHne HanbobIero 1 HAUMEHbBIIEro
3HaueHUs QYHKIMU Ha OTpEe3Ke

53 HaxoxxneHune HanbobIIero 1 HAUMEHbBIIEr 0
3HaueHUs QYHKIMU Ha OTpE3Ke

54 Haxoxxnenne HanOoIbIIero 1 HANMEHBIIIETO

3HaueHus QYHKIMU Ha OTpE3Ke




HaXO)KI[GHI/Ie HaKOOJIBIIEr0 1 HANMEHBIIIETO

> 3HaueHUs QYHKIMU HAa OTPE3Ke
[Ipumenenue npou3BOAHOM ISt
HAXO0XJICHUS HAWITYYILEro pemeHus B

56 MPUKJIAHBIX 3a7a4ax, sl ONpeIeIeHUs
CKOpOCTH TIpoIiecca, 3a1aHHOTr0 (popmMynon
WK TpaguKoM

57 KonTponbhas pabora no teme
"[IpousBonHas. [Ipumenenne npousBoaHon"

58 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX

59 [TepBooOpasnas. Tabnwuia mepBooOpa3HbIX

60 WuTerpai, reoMeTpuaeckuii u pu3maecKuii
CMBICJ UHTETpaja

61 WuTerpai, reoMeTpuieckuii u pu3maecKuii
CMBICJ UHTETpaja

62 WuTerpan, reomeTpudeckuii M hpuznuecKuit
CMBICIT MHTETpaia

63 Beruucnenue uaTerpana o gpopmyie
Hrrorona—JleiiOnuiia

64 Beruucnenue uaterpana o gpopmyie
Herorona—1JleiiOnuma

65 Brruucnenne unrerpana rno gpopmyie
Hrrorona—JleiiOnuiia

66 Beruucnenue uaterpana o gpopmyie
Herotona—JleiOunita

67 CucreMbl TMHEWHBIX YpaBHEHUM

68 CucTeMbl THHEWHBIX YpaBHEHUH

69 Pemienue npukiiaaHbIX 33124 € OMOIIBIO




CHUCTEMBbI JINHEHHBIX YPaBHEHUI

70

Pemenne npuxiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

71

CucreMbl U COBOKYITHOCTH LIEJIBIX,
paloHaIbHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHBIX, JIOTApH(PMUIECKUX
YpaBHEHU U HEPABEHCTB

72

CucreMpl 1 COBOKYITHOCTH LIENbIX,
palMOHaIbHBIX, UPPALMOHAJIbHBIX,
[I0Ka3aTeIbHbBIX, IOTApUPMUUECKUX
YPAaBHEHUI U HEPABEHCTB

73

CucreMbl u COBOKYITHOCTH LECJbIX,
paluOHAJIbHBIX, HPPAlWOHAJIbHBIX,
IIOKa3aTCJIIbHbBIX, JIOFapI/I(l)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

74

CucreMbl u COBOKYITHOCTH LECJbIX,
palluOHAJIBHBIX, HWPPallMOHAJIbHBIX,
ITOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/ILIeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

Hcnonb3oBanue rpadukoB GyHKUUHN 115
pelIeHNs] ypaBHEHUIN U CUCTEM

76

Hcnonb3oBanue rpadukoB GyHKIUHN 115
pelIeHns ypaBHEHUH U CUCTEM

77

[Ipumenenne ypaBHEHU, CUCTEM U
HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX
3a/1a4 ¥ 3a71a4 U3 Pa3IuIHbIX 00JacTei
HAYKHU U pEAIbHOM KU3HU

78

KonTponbnas padbota no reme "VHTterpan u




ero npumeHeHusi. CUCTEMBbI ypaBHEHHIT"

HaTypaJ'IBHI)IC 1 I CJIBIC YKClla B 3a/ja4yax U3

79
peanbHON KU3HU

80 HatypanbHble U 1eNble Yrciia B 33/ja4ax u3
peanbHOM KU3HU

81 HatypanbHble H 1IeIbIe YKClia B 33/1a4ax U3
peanbHOU KU3HU

82 [Ipu3HaKK AETUMOCTH TIEJIBIX YUCETT

83 [Tpu3HAKH AETUMOCTH LENBIX YUCEI

84 [Tpu3Haky AETUMOCTH ICIIBIX YHCEIT

85 [ToBTOpEeHHE, 0000IICHHE, CHCTEMATH3ALIS
3HaHUU. Y paBHEHUA

36 [ToBTOpEeHME, 0000IICHHE, CUCTEMATH3AIIHS
3HaHWUU. Y paBHEHUS

87 [ToBTOpEeHHE, 0000IICHHE, CHCTEMATH3ALIS
3HaHUU. Y paBHEHUSA

88 [ToBTOpEeHme, 0600IIeHNHEe, CUCTEMATH3AITHS
3HaHUU. YpaBHEHUSA

89 [ToBTOpEeHme, 0600IIeHNEe, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUA

9 [ToBTOpEeHme, 0000IIeHNEe, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUSA

o1 [ToBTOpEeHme, 0600IIeHHEe, CUCTEMATH3AITHS
3HaHuil. HepaBeHcTBa

92 [ToBTOpeHME, 0000ICHNE, CUCTEMATH3AITHS
3HaHuil. HepaBencrsa

93 IToBTOpEHUE, 0000IIEHNE, CUCTEMATH3ALIHAS

b b




3HaHuii. HepaBeHcTBa

[ToBTOpEeHME, 0000IIICHNE, CHCTEMAaTH3AITUS

94 1
3HaHui. HepaBencrsa

05 [ToBTOpEeHME, 0000IICHHE, CUCTEMATH3AIIHS 1
3HaHuM. CUCTeMBbl YpaBHEHUI

9% [ToBTOpEeHME, 0000IICHNE, CHCTEMAaTH3AITUS 1
3HaHui. CUCTeMBbl YpaBHEHUI

97 [ToBTOpEeHME, 0000IICHHE, CUCTEMATH3AIIHS 1
3HaHuil. OyHKIMN

08 [ToBTOpEeHue, 06001IeHNHEe, CUCTEMATU3AIIHS 1
3HaHui. OyHKIMH

99 Wtorosas koHTpoJbHAs paboTa

100 HroroBasi KOHTpoIbHAs paboTa
O0001menne, cucTreMaTH3aIus 3HAHUH 3a

101 Kypc ainredpbl 1 Hayajl MaTeMaTHYECKOro 1
anaymsa 10-11 kmaccoB
O0006111eH1E, cUCTEMATHU3aIMs 3HAHUH 3a

102 Kypc anre0pbl 1 Hauyal MaTeMaTH4YeCKOTo 1
ananu3a 10-11 xmaccos

OBILIEE KOJIMYECTBO YACOB 10 102

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IJIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET






PABOYASA ITPOTPAMMA
yueOHoro npeamera «I'eomerpus. bazoBblil ypoBeHb»
s odyuarwmmuxes 10-11 kiaccos

HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOTO ypOBHS ISt
oOyvaromuxcs 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHapTa CpeAHEro oo1ero oopasoBaHus,
C y4éTOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBaHWH, MPEABIBIICMBIX K
MaTeMaTUYeCKOMY OOpa3OBaHUIO, H TPATUIUH POCCHUUCKOTO 00pa3oBaHUS.
Peanmzarnust mporpaMMbl 00eCTieunBaeT OBJIAICHUE KITFOUEBHIMU KOMITETCHIIHSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUS,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUA YYEBHOI'O KYPCA

BaxHocTh ydeOHOro Kypca TEOMETPHUHM Ha YpPOBHE CPEIHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJI€HA MPAKTUYECKOW 3HAYMMOCTHIO METANpeIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyUYeHHsS TE€OMETPUH B HAMNPABICHUHM JIMYHOCTHOTO
pa3BuTHs OO0yyaromuxcsi, (GopMUpoBaHUs (QYHKIMOHATBHOM MaTeMaTHYeCKOU
IPaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX TUCHUIUIMH. Pa3BuTtue y oOyvaronmxcs
NPaBUJIbHBIX TNPEACTABICHUA O CYHIIHOCTHM U IMPOUCXOKICHUH T€OMETPUYECKUX
a0CTpakiuii, COOTHOIICHUH PEATbHOTO M HUJEAIbHOT0, XapaKTepe OTPAKCHHUS
MAaTEMATUYECKOW HAYKOW SIBJICHUM MW MPOILECCOB pPEAJIbHOTO MHPA, MECTE
F€OMETPUM B CUCTEME HAYK U POJIU MATEMATUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYalUXCsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalliid B
COBpPEMEHHOM OOIIIECTRBE.

['eomerpust siBIsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHs, TaK Kak OOECMEYMBAET BO3MOXXHOCTh M3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNPaBJIE€HHOCTH, TAK U T'YMaHUTAPHOM.

Jlorndeckoe WMbIIIIeHUE, (HOpMUpyeMOe MPH HU3YYCHHH OOYJaroIIMMUCS
MOHSATUUHBIX OCHOB FT€OMETPUU U MOCTPOCHUU LETIOYKH JIOTUYECKUX YTBEPKICHUM
B XOJI€ pEUICHUS TeOMETPUYECKUX 3a7ady, YMEHHE BBIIBUTaTh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUU 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIacTSIX JNIESITeNbHOCTH ueloBeka. OpueHTanus 4yejoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPa)KEHUSI OKPYKAIOLIET0 MHUpPA, YCIOBHUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus  AeHCTBUTENbHOCTH. OmnepupoBaHHE€  MPOCTPAHCTBEHHBIMU



oOpazamu OOBEIUHSAET pa3Hble BUIbI y4eOHONM U TPYAOBOW JAESATENBHOCTH,



ABJIAETCS OJAHUM H3 MPO(PECCHOHAIBHO BAXKHBIX KAdyeCTB, MO3TOMY AaKTyaJlbHa
3a7adya (OpMUPOBAHUA y OOYYAIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH M0 MHOTUM HAIMPABICHUSIM.

Llens ocBoeHus mnporpamMMmbl ydeOHOro kypca «l'eomerpus» Ha 06azoBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBaTeIbHOe M OOLIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcsa  4epe3  oOecredeHHe  BO3MOXKHOCTHM  NPUOOpETeHHs U
HCTIOJIb30BAHUA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM MW JACHUCTBUM,
cnenuUYHBIX T€OMETPUH, BOBMOXHOCTH YCIEIIHOT'O MPOJIOJKEHUs 00pa30BaHUs
[0 CTIEUHUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE MpeJHA3HAYEHA JJis
00y4Jaromuxcs CPeIHEH IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyAHCHUN
Ha YpOBHE OCHOBHOTr0 001ero obpasoBanus. Takum 00pa3oM, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTBH OOIME MAaTEMaTHYECKUE YMEHHUS, CBSI3aHHBIC
Co crneuu@uKoil TeoMeTpUu M HEOoOXOJAMMbIE JUIsl JKU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHu MMEIOT BO3MOXKHOCTh M3YyYUTh F€OMETpPHUIO Oosee
riyOOKO, €CliM B JalbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eaM OCBOCHHS MPOrpaMMbl OOecIeurBaeTCsl pPEelIeHueM
COOTBETCTBYIOIIMX 3a4ady. llpuopuTeTHBIMM 3aJadyaMud  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

e (opmMupoBaHHe TPEACTABICHHS O TEOMETPUM KaK YacTH MHUPOBOMU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHue TMpeACTaBICHUS O MHOTOTPaHHUKAX M Tellax BpPAIICHUS
KaK O BOXXHEUIINX MaTEeMaTUYECKUX MOJIEIIAX, TO3BOJISIIONINX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue ymeHHUs pacro3HaBaTh Ha dYepTexax, MOJACIIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3aJlad Ha MOCTPOCHHUS Ha U300paKCHHSIX
IPOCTPAHCTBEHHBIX (HUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJICHWEC  QITOPUTMAMH  DEIICHHWS  OCHOBHBIX  THIIOB  3aj]ad;
dbopMupoBaHUE  yMEHHS  TMPOBOJUTH  HECIOXHBIE  JOKa3aTeIbHBIC
paccyKIeHusT B XOJAE pEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPUYECKHUX crocoOHOCTEH
o0yyJarolmuxcs, TMO3HABATEIbHON  AKTUBHOCTH,  HCCIIEIOBATEIIbCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmupoBaHue (G yHKIIMOHATBHOM rPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHHME paclo3HaBaTh TMPOSBICHUS TIEOMETPUUYECKUX
MOHATUM, OOBEKTOB UM 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTyallusiX M MPU U3YUYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMyIHpOBATH HMX Ha SA3bIKE
TEOMETPUM U CO3/IaBaTh Fr€OMETPUUYECKUE MOJEIH, IPUMEHSITh OCBOCHHBIN
FCOMETPUYECKUN amnmapaT [Jisi PEeIICHHS MPaAKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYCHHbBIC PE3YJIbTATHI.

OTAM4YUTENHLHON OCOOGHHOCTBIO MPOTPaAaMMBbl SIBJISIETCS BKJIIIOYEHHUE B KYpC
CTEpEeOMETPUM B Hauajie €ro u3y4deHWs 3ajad, peliaeMblX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHHE MHTYUTUBHBIX MPOILIECCOB, MOTHUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTUBHOMY METOy OOyUCHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE UYyBCTBEHHOCTH NMPEIMETHO-
MPaKTUYECKON MAesATeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUM Y
yYaluxcss B Kypce€ CTEPEOMETPUM TMPOBOJUTCSA 3a CUET pelieHus 3aaad Ha
Co3JaHue  MPOCTPAHCTBEHHBIX 00pa3oB M  3aJa4y Ha  OMNEpUpPOBAHUE
IpoCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue obOpa3a TPOBOAUTCS C OMOPOM Ha
HATJIATHOCTh, @ OIIEpUpPOBaHHE O0Opa3oM — B YCJIOBHUSX OTBIIEUEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUSI.

OcHoBHBIE cofepkarenbHble TuHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukny, «lIpsmbie 1 IIOCKOCTH B TPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUpPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEpXKAaTeNbHBbIM JIMHUSM, HO W IO TOJaM
0o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacHpeAeNéHHbBIM 10 TojaM oO0y4YeHwus,
CTPYKTYPHPOBAaHO TakKuM o0O0Opa3oM, dYTOObI OBJAJICHHE TE€OMETPUUYECKHUMU
MOHSATHUSAMHU U HAaBBIKAMH OCYIIECTBIISIIOCH MOCIIEIOBATENbHO U MOCTYNATENIbHO, C
COOJI0/IEHNEM TIPHUHIIMITA TPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYAIIMCH B
OOIyI0 CHCTEeMY T€OMETPUYECKUX MPECTaBICHUN OOYUYaIOIMIMXCS, PACIIUPSS U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBoaUTCs 2 yaca B Henesro B 10 kitacce u 1 yac B
Henento B 11 kiacce, Bcero 3a gBa roaa ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U NJIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpun. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCHOMAaTUYECKOM TOCTPOEHHUU CTEPEOMETPHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIUecs,
napajuleJbHble M CKpeluBarouuecs Ipsmble. [lapajuienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IApajUICIbHBIE IIPsAMbIE B  IIPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX IPSAMBIX; NAPAIIEIBHOCTD IIPSIMOM M IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU  CTOPOHAaMM; YIOJ MEXAY MpPsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM IapajujiebHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [lpocrelimme mpocTpaHCTBEHHbIE (UTYyphl  Ha
TUIOCKOCTH: TETPAdIp, KyO, mapaieaenunes; IoCTPOCHUE CEeUEHUH.

[leprieHAUKYIJISIPHOCTD NMPAMOM U IUIOCKOCTHU: MEPIEHIAUKYIISPHBIE NIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE IApPAUICIIBHBIE W NEPIECHAMKYISAPHbIE K IUIOCKOCTH,
[IPU3HAK MEPIECHAUKYJSIPHOCTH IPSAMOM U IUIOCKOCTH, TeopeMa O IMpsAMOU
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXAY NPAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEWHBIM yrojl  JABYI'PaHHOIO  yrija.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM [0  IJIOCKOCTH,  HpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IMPU3HAK  IEPHEHIUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHOrorpaHHuKH

IlonsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIBbIE
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBbI; IpsiMasi U HAaKJIOHHAs MPHU3MBbL, OOKOBas U
ITOJTHAs IIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAAMOYTOJIbHBIN
napajuleJIeivne; U ero coucrsa. llupammpma: n-yronpHas nupamuia, TPaHU H
OCHOBaHHE MUpPaMUAbl; OOKOBAas M MOJIHASI TOBEPXHOCTh MUPAMU/Ibl; IPaBUIIbHAS U
yCeU€HHAasi MNHMpaMuja. OJIEMEHThl Mpu3Mbl M nupamuisl. [IpaBunbHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHMKA; MPAaBUIIbHASA IPHU3MA U
IIPaBUJIbHAS THPAMHIA; IPaBUJIbHAs TPEYroJibHas INHpPaMUAA W IPABWIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o mpaBUWIBHBIX MHOTIOIPDAaHHHMKAaX: OKTajJp,
nojieKka’ip u ukocasap. CeueHust IpuU3Mbl U MUPAMHUJIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B INHPAMHMAAX, NapaJuICICIAIenaXx,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 3l€MEHTOB MHOTOIPAHHMKOB: péOpa, OuaroHaliu, YIJbl.
[Inomaas OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSAMON IPHU3MBI,
IUIOLAJb OCHOBAaHWUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOU MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOW MUpaMUIbI,
TeopemMa O IUlomanu yceuéHHou nupamuiabl. [lonstue o0 o6béMe. OOBEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KJIACC

TeJsia BpalueHust

Hunusaapudeckast MMOBEPXHOCT, oOpazyroriue UAJIMHAPUYECKOU
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOM TMOBEpXHOCTU. LlunmuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas W OCh; IUIONMIAJh OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOU MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUWE M BepIlInHA, 00pa3yromias
U OCh;, IUIONAAh OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAL MOBEPXHOCTH CHEpHI.
B3aumnoe pacrnonoxenue cepsl U IIIOCKOCTH; KacaTellbHas IUIOCKOCTh K cdepe;
I0a b cephl.

N3006parkeHne Ten BpalleHus Ha TUIOCKOCTU. Pa3BépTka MUIMHApPA U KOHYCA.

KoMmOuHanuu Ten BpalieHuss ©W  MHOTOTPAaHHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WM TEJO
BpalICHUS.

[Tonsitue 06 06BEMe. OCHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuienenumnena u ciaeactBus u3 He€. OO0bEM IUIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi mwiMHApa (MapaJyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieTbHOE€ OCHOBAHHUIO U MPOXOASIIEE 4Yepe3 BEPIIHMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha minockocty U B mpoctpaHcTBe. CllOkKEHNE U BBIYMTAHUE BEKTOPOB.
YMHOXkeHUe BeKTopa Ha 4ucio. Pa3znoxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
MIPUMEHEHUEM TNIPaBWJI JEUCTBUM C BekTopamu. IIpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteifmime 3amaun B
KOOpJMHATax. Yroa Mexnay BekTopaMu. CKaJsipHOE NPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB MeXay MNpsIMbIMU U IIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBI
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yibTaThl OCBOCHMSI TMPOTPaMMbl y4eOHOro TMpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMKM 00YYaIOIIEeTrocss KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINEeCTBa, TMPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPBI, OMNPOCHI W Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM TPaKJaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTH)KCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKONW MAaTeMAaTHYECKOM IIKOJIBI,
K HCTOJIb30BAaHUIO ITHX JIOCTHKCHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMMKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTE! pOCCUICKOro Hapoma;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJa B OCTPOEHHUE YCTOMIMBOTO OYTYIIEro.

JAcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKMM OTHONIEHHEM K MHUpPY, BKJIIOYas ICTETUKY MaTeMaTHUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHATh MAaTeMaTHUYSCKUE 3HAHUS B
HWHTEpecax 3J0poBOro U 6€30macHoOro odpasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); busruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
TESTEbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
pa3nuuHbiM  cpepam  NpPOoPEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieil mnpodeccun U peanu30oBbIBATH COOCTBEHHbIC KU3HEHHBIC ILJIAHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TPOTSHKCHUM BCEH JKM3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]]ad MaTeMaTHICeCKOW HAITPaBICHHOCTH.

JKOJI0rHYeCcKoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHHUEM BIIUSHHS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE MPHUPOJTHON M COIMAIBHOMN
Cpelmbl, OCO3HAaHHWEM TJIOOATBFHOTO  XapaKTepa JKOJOTHYECKHUX MpoOJeMm;
OpHEHTaIlMeld Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWHA JIJIS PEIICHUs 3aaad B
00JIaCTH  OKpY’)KAroIICH Cpeabl, IIAHUPOBAHUS IIOCTYIIKOB ¥ OIEHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBCHHOW TPAKTUKH, TOHUMaHUEM
MaTEMaTHYECKOW HAyKHW Kak cQepbl YeIOBEUECKOW JIEeATCILHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH JUUII PAa3BUTHS ITUBWIM3AIMW; OBJAJACHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKON KYJIbTYpOH KaK CPEJCTBOM IIO3HAHHUS MUpa;
TOTOBHOCTBIO OCYIISCTBJIATh TMPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITeIbHOCTh
WUHAVUBUAYAJIBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIEe pe3ybTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKkTepU3YyHTCs OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMEIbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCANbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcanvnvle  nosmasamenvhwvle  Oelicmeus, — obecneuusarom
Gopmuposanue 06a3068blX KOSHUMUBHBIX NPOYeccos obyyarwuxcsi (oceoeHue
Memo0o08  NO3HAHUS — OKpyJjcaowe20  mMupa,  NpuMeHeHue  J102UYeCKUXx,

UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jioru4yeckue A1eCTBUS:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUIMH; (DOPMYyIUpPOBATH
OTpeJIeICHNs] ~ MOHSATUH; yCTaHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJIaccu(UKaIMi, OCHOBaHUS JJII OOOOIICHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (HOPMYIUPOBaTH W MPeoOpPa3OBBIBATH  CYKICHHUS:
YTBEPUTEIbHBIE W OTPUIATEIbHBIC, CIWHUYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIC,

e BBISBISATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
mpoTtuBopeursi B (haKkTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEYUN;

e J€JaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTebCTBA MaTeMaTUYeCKUX
YTBEPKJAECHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAIIMIO,
OPUBOJIUTH TPUMEPbl M KOHTPHOPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIE€HUS U BbIBOJIbI;

e BBIOMpATH cMOcOO penieHus yuyeOHOM 3aJauM (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauWboyiee MOAXOASIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaresibCKue AeiicTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUI MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIONIUE MPOTUBOPEUHE, MpoOIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (QOpMUpOBATh  THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOATENIbHO CIUTAHUPOBAHHBIM JKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAHOBJIGHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
0o0BbEKTa, SBJIEHHUSA, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEM MEXIy
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSTENBHO (HOPMYIHPOBATh OOOOIEHUS U BBIBOJBI 10 PE3yJibTaTaM
NpOBEAEHHOTO HAOJIIOJEHUS, UCCIEIOBAHUS, OLEHUBATh JIOCTOBEPHOCTb
HOJyYEHHBIX PE3YNIbTAaTOB, BBIBOJOB U 0000IIEHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IpoOlecca, a TaKXKE BbIABUTATh
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanmeii:

e BBUIBIATH AeDULNTH MHPOPMAIMH, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BOIIPOC U JJIsl PELIEHU 3aa4u;

e BbHIOMpaTh HMHQOpPMAIMIO U3  HCTOYHMKOB  PAa3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM IIPEJICTABICHNUS;

e CTPYKTYypUpPOBaTh MHGOPMAIUIO, IPEACTABIATh €€ B pa3IMuHBIX (opMax,
WUTIOCTPUPOBATh TpaUUECcKH;

e OLICHUBATH HaJEKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie  KommynukamueHuvle  Oelicmeus, — 0b6ecnedusaiom

cpopMUpoBaAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oowmenue:



BOCHPUHMMATh U (OPMYyIHUpPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSMH U LEISIMU OOILLEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAJKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX Aa€MOM TEMBI,
npo0OsieMbl, penraeMoi 3aJ1auu, BbICKa3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pEelIeHNs; COMNOCTABIATH CBOM CYXKICHHS C CYXKICHUAMH JPYTHX
YYAaCTHUKOB JHAJIOra, OOHAapYXUBaTh pa3JIMuME€ U CXOJCTBO IMO3ULIMM; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yibTaTbl  pELIEHHs  3aJayd,  OKCIEPUMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ay TUTOPUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW  H
WHAVUBUAYaTHLHON PaOOThI MPU PEIICHUH YUYEOHBIX 33J1a4; IPUHUMATh 1ETh
COBMECTHOW JICATCIIBHOCTH, ILIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenensaTh BUABI padoT, JOTOBapUBATHCS, 00CYKIaTh TPOIIECC
U pe3ysibTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBAThH B IPYMIOBKIX (hopMax paboThl (00CykAeHUs, 0OMEH MHECHHI,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOITHATH CBOIO YacTh pabOTBI M
KOODJMHUPOBATh CBOW JCHCTBHSI C JAPYTUMHU YJICHAMH KOMAaHJIbI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvuvie  pezynamugHbvie Oeticmausi, obecneuusarom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
Camoopranmusanms:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a/1a4H, BRIOMPATh CIIOCO0 PeIICHHSI
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHU C y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJETh HAaBBIKAMHU II03HABAaTECIIbHOM peQIeKCHH KaK OCO3HaHUs
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CIIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOW 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPHU PEUICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [ICSATECIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBUE pE3yJbTaTa I€IU U YCIOBUAM, OOBACHSTH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTH)KCHUS PE3YyJbTAaTOB NEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIbTATHBI
10 KVIACC

OnepupoBaTh NOHSATUSIMU: TOUKA, MPSIMasi, TIIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU M CJEACTBUS U3 HUX TPHU pelIeHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccudpunmpoBath B3aMMHOE paCIOJOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHSTUSMH: JABYTPAHHBIM Yroyi, TpaHd JBYTPaHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBINA
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPAaBWJIBHBIM MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHJBI MHOTOTPaHHUKOB (TUpaMuia; IMpU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BBIOMpas OCHOBaHUS  JUIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKH; TPaBWIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE€ U HAKJIOHHBIE MTPU3MBI, TapalIeICITUIIC/IbI ).

OnepupoBaTh MOHATHAMU: CEKYIIask MIOCKOCTh, CEUCHHE MHOTOTPaHHUKOB.

OOBSACHITH TIPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CceueHHS MHOTOIPAHHHUKOB METOJOM  CJICJIOB,  BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB IPOCTBHIX OOBEMHBIX (UTYpP: BU
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXKJACHUE TE€OMETPUUSCKUX BEJIMYMH 0 00pa3IaM Win
ajqropuTMaM, TIPUMEHSSI M3BECTHBIE AaHAJUTUYECKUE METOJAbl TIPU PEIICHUU
CTaHJIAPTHBIX MaTEeMAaTUYECKUX 3aJlad Ha BBIYUCIICHUE PACCTOSIHUNM MEXIY JIBYMS
TOYKaMH, OT TOYKM JO MNPsAMOW, OT TOYKM JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XKAECHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3liamM Win
ajqropuTMaM, TIPUMEHSSI M3BECTHBIE AaHAJUTUYECKUE METOJAbl TP PEIICHUU
CTAHIAPTHBIX MAaTEeMAaTHUYECKMX 3a7ad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKpPCIIUBAIOIUMHUCA TPAMBIMHA, MEXKIY MPIMOM W IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TIOMIAIA MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nMpaMujia) ¢ MNOpuMEHEeHueM (QOopMys; BBIUYUCISATH COOTHOIIEHUS MEXIY
TJIOIIA/ISIMU TTIOBEPXHOCTEH, 00BEMaMH TOAOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TOHATUSMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarp, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HHMOpMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTYypax, MPEACTABICHHYIO Ha YepTekKaxX U
PUCYHKAX.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoararlMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaTs mpocTeMIME NOPOrPAMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJIyYEHHBIE 3HAHHWS Ha IMPAKTUKE: aHAIU3UPOBATH pPEajbHBIE
CUTyallud W TMPUMEHSATh HW3YYCHHBIC MOHATHSA B IMPOILECCE IOMCKA PEUICHUS
MaTeMaTH4YeCKu C(POPMYJIUPOBAHHOW TPOOJEMBI, MOJEIUPOBATh peajbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHITHH U TEOpeM, armapara ajreopbl; pemarhb
[IPAKTUYECKUE 3a]1a4l, CBA3aHHbBIE C HAXOKICHUEM IT€OMETPUUYECKUX BEJIMYMH.

11 KIIACC

OnepupoBaTh MOHATHSAMU: LUIUHIPUYECKAs TOBEPXHOCTb, OOpa3yroIIHe
IIMHJIPUYECKON  MOBEPXHOCTH;  LWIMUHIAP;,  KOHHYECKass  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IIWIHHAP, KOHYC, cdepa u 1map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacmookeHne chepsl U TNIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHWE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boluncnsate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C MPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpalICHUSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYypbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BRIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEPHNpPETUPOBATH U NPEoOpPa3oBBIBATH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE [E€UCTBHUS CIOXKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh NpaBUIIO TApaJUICICIUIIE .

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpa, Yroid MEXIy
BEKTOpaMHM, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOp IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIarOB PEIIEHUs, €CIM YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiiine reoMeTpudecKue 3aayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTEbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM aJifTOPUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI [IPU PEIIEHUU CTAHJIAPTHBIX MAaTEMATHUYECKUX 3a/1a4.

[IpumensATr mpocTEeWIIME NPOTrPAaMMHBIE  CPEACTBA UM JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJy4YEHHBIC 3HAHUS Ha IPAKTUKE: AHAIU3UPOBATH PEaJIbHBIC
CUTyallUM W IPUMEHSATh HW3YYECHHBIE IOHATHUS B NPOLECCE IMOHWCKA PEIICHUA
MaTeMaTu4eckKu CHOpMyIUpOBAaHHON TPOOIEMBI, MOJCIHPOBATH PEATbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BATh MOCTPOCHHBIE MOJEIA C
HCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHITUN U TEOpPEM, anmnapara aireOpsl; pemarhb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Konrponetibie | Ipaknirieckie o0pa3oBaTe/bHbIE
padoThI padoTbl pecypens
1 BBenenune B crepeoMeTpuio 10
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX B THIOCKOCTEH
3 [TeprnieHIUKYIIPHOCTD PSIMBIX H 12
TUTOCKOCTEN
4 VYTBl MeXIy TPSIMBIMH U TUIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHUE: CEUCHMS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE

HaumeHnoBaHue pa3/iesioB 1 TeM uugposbie
Ne o/m P Konrpoasubie | Ilpakrnueckue (ucbp )

NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE

padoTbI padoThI
pecypcsl

Tena BpareHus 12

OO6BEMBI TEN 5) 1

BekTopsl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0606mICHNHE, 5 1

cUCTEeMaTH3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

KonTpoasubie
Bcero P
padoTsl

IIpakTHuyeckue
padoThI

Jara
HU3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

OCHOBHbBIE TIOHSITHS CTCPCOMETPHH: TOYKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha PUCYHKAX:
1300pakeHus IIOCKOCTEH, MapasieNbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTus: NMEPECCKAOIINECA IITTOCKOCTH,
nepeCceKaronmecs npsamas U MI10CKOCTb

IlousTus: NMEPECCKAOIHECHA IITTOCKOCTH,
nepeceKarommecs npsamMas U MmI10CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha ITPOCKIIMOHHBIX YCPTEKaxX

HavaneHbie cBefieHust 0 KyOe U mupamuie,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBeieHus 0 KyOe U nmupamu/ie,
UX pa3BEPTKU U Mojenu. CeueHus
MHOT'OTPaHHUKOB

[ToHsITHE 00 AKCHMOMATHYECKOM
NMOCTPOCHUHU CTCPCOMETPHUUN: AKCUOMBI
CTCPCOMCETPHUH U CIICACTBUA U3 HUX




TTonsaTue 00 aKCMOMATUYECKOM

8 MMOCTPOCHUU CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPUHU U CIIECACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYIECKOM

9 MMOCTPOCHUU CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX
[TonsaTue 06 akCHOMaTHYECKOM

10 MTOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX
B3anMHoOe pacrionoxeHune npsMbIX B

1 MIPOCTPAHCTBE: MepeCceKaroIecs,
MapajuieIbHbIE U CKPEIIHBAIONIHAECS
MpsIMbIE
[TapannenbHOCTh NPAMBIX U INIOCKOCTEH B

12 MIPOCTPAHCTBE: MapaiebHbIE MPSIMbIC B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSAMBIX U MJIOCKOCTEH B

13 npoctpanctse: [lapannenbHOCTh NpAMON 1
IJIOCKOCTH

14 VYTIIbI ¢ COHAIIPaBICHHBIMH CTOPOHAMU

15 Yron Mex 1y NpsMbIMU B IPOCTPAHCTBE

16 Yron Mex 1y NpSMbIMU B IPOCTPAHCTBE

17 [TapanienbHOCTb MIIOCKOCTEN:
napajuieJbHbIe TUIOCKOCTH

18 CBoiicTBa napajiesbHbIX MNIOCKOCTEN

19 [Ipocreiiime mpocTpaHCTBEHHBIE (PUTYPBHI

Ha TUIOCKOCTH: T€Tpadip, KyO,




napaJuielienuIe;|

20 [TocTpoenwue ceueHwmit

21 [TocTpoenue ceuenmit
KonTtponsHas padota o teme "lIpsimbie n

22 MIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IIIOCKOCTEH"
[lepneHUKYISIPHOCTD IPSAMOM U

23 IJIOCKOCTH: NIEPIEHIUKYIIIPHBIE MPSMBIE B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MEPIEeHIUKYIIIPHBIE K IJIOCKOCTH

o5 [IpsiMble mapayenbHbIe U
MEPIEHIUKYIISIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepneHANKYISIPHOCTH NPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak neprneHIMKyISIpHOCTH IPSIMOM U
IJIOCKOCTH

08 TeopeMa o npsiMo# IepIEHANKYIISIPHO N
IIJIOCKOCTH

29 Teopema o npsAMOi EPIIEHIUKYIIPHOMI
IJIOCKOCTH

30 Teopema o npsAMOi EPIIEHIUKYISIPHOM
IJIOCKOCTU
[lepnieHIMKYIIAp U HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 710 TUIOCKOCTH

32 [lepnieHIuKyIIsIp ¥ HAKIIOHHBIE: PACCTOSIHHUE

OT TOYKHU N0 IUIOCKOCTH, PACCTOSIHHUEC OT




HPSIMOM 10 IIJIOCKOCTH

[TepieHAMKYNSAp ¥ HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT
PSIMOM A0 IJIOCKOCTH
[eprieHAMKYISAp M HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
MPSIMOM A0 IIIIOCKOCTH

35 VYTIBI B IPOCTPAHCTBE: YTOJI MEKIY
MIPSIMOM M TJIOCKOCTBEO

36 JIByrpaHHBIN yroJ, TMHEHHBIA Yol
JIBYTPaHHOTO yriia

37 JIByrpaHHBIN yroJ, TMHEHHBIN yroJl
JBYIPAHHOTO yria
[TepieHAMKYASIPHOCTD MIIOCKOCTEM:

38 MIPU3HAK MEPIICHINKYIISIPHOCTH IBYX
IIJIOCKOCTEN
[lepnieHAMKYASIPHOCTD MIIOCKOCTEM:

39 IIPU3HAK NEPHEHIUKYISPHOCTHU IBYX
IJIOCKOCTEN
[leprieHAUKYIAPHOCTH IIIOCKOCTEH:

40 MIPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

41 Teopema o Tpéx mepneHMKyIIpax

42 Teopema o Tpéx nepneHMKyIsIpax

43 Teopema o Tpéx nepneHMKyIsIpax
KonTponpHast paboTa o Temam

44 "[lepneHIMKYISIPHOCTD MIPSIMBIX U

mockocTel" u "YTIbl MEXIY NPSMBIMH U




IoCKoCTAMHA"

45

ITonsarue MHOI'OrpaHHMKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIITYKJIBIC MHOT'OI'PAaHHUKH pa3BépTKa
MHOI'OrpaHHHUKa

46

[Ipu3ma: N-yronpHas npu3Ma; 'paHy U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAKJIOHHAs
MIPU3MBbI; OOKOBAsl ¥ MIOJIHASI IOBEPXHOCTD
MIPU3MBI

47

[Tapamrenenumen, psAMOYroJIbHBIA
napajJiesIenuIe]l ¥ ero CBoicTBa

48

[Inpamuia: N-yronpHas NUpaMKuIa, TPaHu U
OCHOBaHUE NMHPaMUIbl; OOKOBAs U TIOJTHAS
[MOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas MpaMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKU: TIOHATHE
MIPaBUJIBHOTO MHOTOTPAaHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUpaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS TUpaMKIa U
MIPaBUWJIbHBIN TeTpa’ip; Kyo

50

Hpe,[[CTaBJ'ICHI/Ie O ITPaBUJIbHBIX
MHOTI'OI'paHHHUKAaX: OKTa’Ap, A0 ACKAJAP U
HKOCasxIp.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPUA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B TUpaMHIax,
IapaJjureJCnuIeaax, npaBuIbHbIX
MHOT'OIrpaHHUKax




BrlunciaeHnue 31eMeHTOB MHOT'OI'paHHUKOB:

52 pEOpa, TuaroHau, yribl 1
[Tnomaas G0KOBO MOBEPXHOCTH M TIOJTHOM
53 MTOBEPXHOCTH MPSIMON TIPU3MBI, TUIOTIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MIPSIMOM TPU3MBI
[Tnomaas OOKOBOM NOBEPXHOCTH U
54 MTOBEPXHOCTH NIPABHIILHOU TUPAMUJIBI, 1
Teopema O IJIoNIa I OOKOBOM ITOBEPXHOCTH
YCEUEHHOUN MUpPaMHU/Ibl
55 KonTtponsHas paboTta o reme 1
"MHororpaHHukn"
56 [Tonsitre 06 00BEMeE 1
57 O06BEM TpaMU/IBI 1
58 O0BEM TpaMU/TBI 1
59 O0BEM TMPaMU/IBI 1
60 O0BEM TMPaMU/IBI 1
61 O0BEM TIPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM nPU3MBI 1
64 Kontponsnas padota o reme "O0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIeHNE cCTeMaTH3aIus
65 3HaHui. [TocTpoeHne ceuenuil B 1
MHOTOTPaHHUKE
[ToBTOpEHue, 06001IeHNE CUCTEMATH3AIUS
66 3HaHMN. BelunciieHne pacCTOSTHUI: MEXIy 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKPCHIUMBAOIHUMHUCA TPAMBIMUA

67 Wrorosas koHTpoJibHAs paboTa

[ToBTOpEHue, 06001IIEHIE CHUCTEMATH3AIUS
3HaHUH. BBIYKCIIEHHE YIII0B: MEXIY

68 CKPEIIUBAIOIIUMHUCS TPSIMBIMH, MEKTY
NPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX

YTJI0B, YI'TIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHusI

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

Cdepa u map: ueHTp, paguyc, IMameTp;
IO/ MIOBEPXHOCTH CHephl

B3aumHoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTeIbHasl INIOCKOCTh K
cdepe; miomaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[Hunmaapudeckast MOBEpXHOCTb,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IWINHAPHUIECKOH
MOBEPXHOCTHU

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yroIas u OCh;
IUI0IIa (s OOKOBOM U ITOJIHOU
MTOBEPXHOCTH

N3obpaxenune MuIMHAPA HA INIOCKOCTH.
PazpépTka unnunapa. CedeHus

HUIHHPA (TI0CKOCTHIO, MapaieTbHON
WJIH TIEPICHIUKYIIPHON OCH IIUIIMHAPA)

Konunueckas moBepxHOCTh, 0Opa3yromine
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MOBEPXHOCTU




Konyc: ocHOBaHue U BepiIuHa,

8 o0pa3yroias 1 0Ch; IJIOMaas OOKOBOH H
IIOJTHOW ITOBEPXHOCTH
Yceu€HHblil KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAHUS U OOKOBast
TTOBEPXHOCTH
N300pakenne KOHyca Ha IMII0CKOCTH.
PazBépTra konyca. CeueHust KOHyca

10 (TUTOCKOCTBIO, TTApaIIICITBHON
OCHOBAHHIO, ¥ TUIOCKOCTHIO, TIPOXOISATICH
yepes BEPILUHY)

1 KoMOuHarus Telr BpanieHus 1
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OTMCAHHBIN OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPAaHHUK WJIH B TEJIO BpaIlCHUs

13 [Tonsitre 06 06bEMe. OcHOBHBIE
CBOMCTBa 0OBEMOB T

14 O06bEM mIHHIpa, KOHYCa

15 O6bEM m1apa u momaab cepbl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 COOTHOIIEHHS MEXTY IIOIAISIMHU
MOBEPXHOCTEN, 00bEMaMU MOTOOHBIX TET

17 KonTtposnpHas pabora o remam "Tena
Bpamenus" u "O0bemsI Ten"

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHure 1 BBIYMTaHHE BEKTOPOB

20 YMHOKEHNE BEKTOPA HA YUCIIO




21

PasnosxeHnue BexkTopa 1o Tpém
HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio
napaJiienenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPaBUJI ACUCTBUN C
BEKTOpamMu

23

[IpsiMoyropHas cucTeMa KOOpIUHAT B
npocTpanctse. KoopmHatel BeKTOpa.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexny Bekropamu. CkansipHOe
MIPOU3BE/ICHUE BEKTOPOB

25

Brruncnenue yriioB Mexay NpsIMbIMA U
IIJIOCKOCTSAMU

26

KoopanHaTHO-BEKTOPHBINA METO TPU
pELIeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas pabora o reme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHME, 0600IIEHUE 1
cucremMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPUHN

29

[ToBTOpEHUE, 0000IIEHUE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢urypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHnue, 060061IeHUE U
cucTeMaTH3allus 3HaHW. 3a1a4n
TUTAHUMETPUH U METOJIbI UX PEIICHUS




[ToBTOpEHue, 06001ICHUE U

31 cucTeMaTH3alus 3HaHUH. 3a1a4n 1
TUIAHUMETPUH U METOJIbI UX PEILICHUS
[ToBTOpEHUE, 06001IEeHUE 1

32 cucTeMaTH3anus 3HaHuiA. OCHOBHBIC 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HToroBas KOHTpOJIbHAS paboTa 1

34 [ToBTOpEHME, 06o6meH1/fe u 1
CHCTeMAaTH3allMs 3HAHUIT

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






	Числа и вычисления
	Уравнения и неравенства
	Функции и графики
	Начала математического анализа
	Множества и логика
	Числа и вычисления (1)
	Уравнения и неравенства (1)
	Функции и графики (1)
	Начала математического анализа (1)
	Числа и вычисления (2)
	Уравнения и неравенства (2)
	Функции и графики (2)
	Начала математического анализа (2)
	Множества и логика (1)
	Числа и вычисления (3)
	Уравнения и неравенства (3)
	Функции и графики (3)
	Начала математического анализа (3)
	Прямые и плоскости в пространстве
	Многогранники
	Тела вращения
	Векторы и координаты в пространстве
	Гражданское воспитание:
	Патриотическое воспитание:
	Духовно-нравственного воспитания:
	Эстетическое воспитание:
	Физическое воспитание:
	Трудовое воспитание:
	Экологическое воспитание:
	Ценности научного познания:
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Общение:
	Сотрудничество:
	Самоорганизация:
	Самоконтроль:

