MUWHHUCTEPCTBO IMPOCBEINIEHUS POCCUMCKOM ®EJTEPAIIAN
MuHuCTepCcTBO 00pa30BaHMsI, HAYKH H MOJIOJeKHOI moauTuku KpacHogapckoro kpas
YIIPABJIEHUE OBPA30BAHUSA MYHULIUITAJIBHOT'O OBPA3OBAHUS I'OPOI APMABUP
MYHUIHUITAJIBHOE ABTOHOMHOE OBHIEOBPA30OBATEJIBHOE YUYPEXJIEHUE

Jguiei Ne 11 umenu Bsueciiaa Baragumuposuua Paccoxuna

PACCMOTPEHO COT'JTACOBAHO YTBEPXJIEHO
Ha 3acemannu HMK 3aMECTUTENb TUPEKTOPA aupexkrop MAOY nunes Ne
TIPEZIMETOB €CTECTBEHHO- o qu6H0ﬁ Da60Te 11 nMm. B.B. Paccoxuna
MaTeMaTHYECKOTO UK _ T'ompuazapsan H.E. Al AM.
C O [Tpuxa3 Ne 486
aseriosa LAl 30508 2023 T or «0l» 09 2023 .

[Iporokon Ne_1 ot
« 29 » 08 2023r.

PABOYAS ITIPOTPAMMA
(ID 967215)

yueOHoro npeamera «Maremaruka. ba3oBblii ypoBeHb»

st ooygarommxest 10-11 kmaccon

Apmasup, 2023



MOSACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «MaTtemarrkay 0a30BOTr0 ypOBHS st
obygarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
rOCyJIapCTBEHHOT'O 00Pa30BaTEeILHOTO CTaHAApTa CPEAHEro o0Iero oopa3oBaHus,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTEMaTUYeCKOMY OOpa30BaHUIO, W TPAAMIMN POCCHICKOTO 0O0pa30oBaHUA.
Peanuzamus nporpamMmbl o6ecrieunBaeT OBIAJCHUE KITIOUEBBIMU KOMITCTCHIIUSIMH,
COCTABJISIONIMMH OCHOBY IS CaMOPAa3BUTHS M HEMPEPHIBHOTO 0OOpa30BaHUSA,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W II03HABATEIHHOTO Pa3BUTHSA
JUYHOCTH 00YyYarOIMnXCsl.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Havajga MaTeMaTHYECKOTO aHAIIM3a» SIBISICTCS OIHUM W3
HanOoJIee 3HAYMMBIX B POTPAMME CTapIIeH IIKOJIbI, TOCKOJIBKY, C OJTHOW CTOPOHBI,
OH o0ecreurnBaeT MHCTPYMEHTalbHYI0 0a3y JJIsl M3YYEeHHUS BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, & C JPYrod CTOPOHBI, (POPMHUPYET JIOTUUECKOE U abCTPaKTHOE
MBIIIJICHWE YYalluxcs Ha YPOBHE, HEOOXOAMMOM JUISi OCBOCHHS KypCOB
nH(OpPMATHKHU, OOIIIECTBO3HAHUS, HICTOPHH, CJIOBECHOCTU. B paMkax naHHOTO Kypca
ydaluecss OBJIAJICBAIOT YHUBEPCAILHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTHKEHUS B MaTeMaTH4ecKon (opme.

Kypc anredpsr 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (U3UKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMUKH ¥ OOIIECTBEHHOW JKW3HH, IIO3BOJIACT
OpUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOH30BaTh WX B MOBCEAHEBHOW XKM3HU. B TOkKe Bpemsi OBIaJcHHE
aOCTpaKTHBIMU UM JIOTHYECKH CTPOTHMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, KCTIOJB30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue u
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUICCKOE MBIILICHHE. B X0/1€ n3ydeHus
anreOppl W Hadajdl MaTeMaTHYeCKOro aHaiW3a B CTapiied IIKOJe ydJalluecs
MOJIYYatOT HOBBIM OMNBIT PEMICHUS TMPUKIATHBIX 3aJa4, CaMOCTOSITEIIbHOTO
MOCTPOEHUSI MaTEMaTUYECKUX MOJIENIe PEaIbHBIX CHUTyalluii W WHTEpIpeTaluu
MOJIYYCHHBIX ~ PENICHUH, 3HAKOMATCA C  IpUMEpPaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TIpPHpPOAC, HAyKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATENHHBIM TOTCHIIMAJIOM, KOTOPBIN
peanusyeTcsl Kak 4epe3 yueOHbIM maTepuan, CoCOOCTBYIOMINNA (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK W Yepe3 CHEeluPUKy Yy4eOHOH IesATEIbHOCTH,



TpeOyro1en CaMOCTOSTEJIBHOCTH, aKKypaTHOCTH, IIPOJOJKUTEIILHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocHoBe meToanku 00y4yeHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaIu3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHHUS.

Crpykrypa Kypca «Anredpa 1 Hayaaa MaTeMaTUYECKOTO aHAJIN3a» BKIKOYAET
CIEAYIOUIUE COAEPKATEIbHO-METOANYECKE JIMHUM: «Yuciia M BBIYHCICHUSY,
«DyHKIUYN U rpaduxmy, «YpaBHEHUS U HEpaBeHCTBa», «Hayana maTemaTrueckoro
aHanu3a», «MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COAECPKATEIBHO-METOAUIECKUE
JVUHUM M3Y4YaloTCsd HA MNPOTSDKEHHWU JBYX JIeT OOydeHus B CTapuieil IIKoJe,
€CTECTBEHHO JOMOJHAA APYT IpYyra U IOCTENEHHO HACHIIAsiCh HOBBIMM TEMaMHU U
pa3nenamu. J[aHHBIN Kypc SIBJISIETCS MHTETPaTHBHBIM, MOCKOJBbKY OOBEAMHSET B
cebe coaepkaHME HECKOJbKMX  MaTeMaTU4YeCKUX JUCUUIUIMH:  anredpa,
TPUTOHOMETPHUS, MATEMATUUECKUI aHAIU3, TEOpUsI MHOKeCTB U 1p. [Io mepe Toro
KaK ydallliecs OBJIQJIEBAIOT BCE OoJiee MIMPOKMM MATEeMaTHUYECKUM alllapaToM, Y
HUX T[I0CJIEIOBaTeIbHO (OPMUPYETCS U COBEPLICHCTBYETCS YMEHHE CTPOUTH
MAaTeMaTHYECKYIO MOJIEIIb PEAIbBHOW CUTYallu, IPUMEHATh 3HAHUS, IIOJIyYEHHBIE B
Kypce «Anrebpa ¥ Hayaja MaTeMaTHYECKOro aHajiu3a», MJs pelIeHUs
CaMOCTOSITENIbHO  C(OPMYJIMPOBAHHOM MaTEMaTUYECKOM 3ajaud, a 3aTeM
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN PE3yJIbTAT.

CopepxxarenbHO-MeTOAMYECKasl JIMHUA «YUucCna M BBIYMCICHHS» 3aBEPIIACT
(¢bopMUpOBaHNE HABBIKOB MCMOJIB30BAHUS ACHCTBUTEIbHBIX YHCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IikoJyie. B crapmiell mkosie oco0oe BHUMaHHUE YJIENAETCA
(OpMUPOBAHNIO NPOYHBIX BBIYMCIUTENBHBIX HAaBBIKOB, BKIIOYAKOUIMX B ce0s
UCIOJIb30BAaHUE DAa3IMUHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPallMOHAJIBHO BBINOJHATh JEUCTBUS C HHUMM, JeiaTh NPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydaromuecss MHOMY4YalOT HAaBBIKM MPUOMIKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3allMCaHHBIMM B CTaHJApTHOU (Qopme,
VCIIOJIB30BAHUS MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAXKCHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCA HA NPOTSKEHUM BCETO
oOydeHHss B CTapuiel MIKoJie, MOCKOJbKY B KaXXIOM paszfelie NporpaMMbl
IPEeIyCMOTPEHO pEIICeHHE COOTBETCTBYIOIIMX 3a1ad. OOydarommecs OBIIJEBAIOT
pPa3IMYHBIMM METOJAMH PELICHUS LEJbIX, PalMOHAIBHBIX, HPPALUOHAIBHBIX,
NOKAa3aTeNbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMI,
HEPABEHCTB U UX cucTeM. [losydeHHbIe yMEHN UCTIOJIB3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI ¢ TOMOUIBIO MPOU3BOJHOM, PEIICHUH NMPUKIAJAHBIX 33734 U 3a/Jay Ha
HaxXO0XJIE€HWE HaumOOJbIIMX W HAaUMEHBbIIMX 3HaueHud ¢yHkuuu. JlaHHas
collep)KareibHasl JIMHUSA BKJIOYAET B ce0d Takke (QOpMUPOBAHUE YMEHMU
BBIMOJHATh pacdy€rbl Mo (GopMylsiaM, IpeoOpa3oBaHUs LENbIX, PALMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, & TaKXKE BBIPAXKEHUU,



colep)Kalux cTerneHu u Jjorapudmel. brarogaps u3yueHuio anreOpandeckoro
MaTepuasa IpOUCXOAUT AalbHEIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIUICHUST ydaluxcs, (HOPMHUPYIOTCSI HAaBBIKM JEAYKTUBHBIX PACCYXIACHUM,
paboTel C CHUMBOJBHBIMU (OpMaMu, IPEACTABICHUS 3aKOHOMEPHOCTEH M
3aBUCHMOCTEHN B BUJIE PABEHCTB U HEPABEHCTB. Anredpa npeiaraeT 3ppexTuBHbIC
WHCTPYMEHTBl Il PELIEHUS MNPAKTUYECKUX U ECTECTBEHHO-HAYYHBIX 3ajad,
HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOMYeCKass JHHUS «DYyHKIUM U TpapuKU» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUAMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBbHOCTD U3YUEHUS MaTepraiia. [3ydeHne CTeneHHOM, T0Ka3aTeNbHOM,
Jgorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOWCTB U TpadHKOB,
UCIONIb30BaHue (DYHKUUHN U pelieHus 3a7a4d U3 APYruX y4eOHBIX MPEAMETOB U
pearbHOM XU3HM TECHO CBA3AHO KAK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelIeHreM ypaBHEHUI U HepaBeHCTB. IIpu 3ToM OosblIoe BHUMaHHE yIEISAETCS
(OpMHUPOBAHUIO YMEHHUSI BbIpaXKaTh (POPMyIaMH 3aBUCUMOCTH MEXAY pPa3InIHbIMU
BEJIMYMHAMH, UCCIENOBaTh MOJy4YeHHbIEe (YHKIHUU, CTPOUTh UX TpapuKu.
Marepuai 3Toi coaepKaTeabHOM JIMHUY HALIEJIEH HAa Pa3BUTUE YMEHUMN U HABBIKOB,
MO3BOJISIONIMX BbIpAXXaTh 3aBUCUMOCTH MEX]ly BEJIMYMHAMU B Pa3IMUHON QopMe:
aHAIMTUYECKOM, Tpaduueckoil M cinoBecHoWM. Ero wu3ydeHuwe crnocoOCTByET
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1UH, UCI0JIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHas nuHuA «Hadana MaremMarndeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaTEeMaTUYECKUX, TaK W MPUKIAIHBIX 3a4ad,
JOCTYNHBIX 00Y4arolMMCsl, Y KOTOPBIX MOSIBISIETCSI BO3MOXHOCTh UCCIIE0BAaTh U
CTpOUTH TpaduKu PYHKIMA, ONPEAEIITh UX HAUOOJIBIINE U HAMMEHBIIINE 3HAYCHHUS,
BBIUUCIIATH TUIOMaAu GUryp U oObEMBI Ted, HAXOAUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. JlaHHas conep)KaTesbHas JIMHHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH
IIOCTPOEHUSI MAaTEMaTUYECKUX MOJEJIEH pPEAIbHBIX CUTyalud, HaxO0XICHUA
HaWJIy4ylIero PelIeHus] B MPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-3KOHOMHYECKHX,
3alagyaX. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHaluh3a CIOCOOCTBYET
pa3BUTHIO A0CTPAKTHOTO, (POPMAILHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHpPOBaHUIO YMEHUIN paclo3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMaTUKU B HayKe,
TEXHUKE M HUcKyccTBe. OOywaroluecs Y3HAIOT O BBIJAIOIIUXCA pe3yJbTaTax,
NOJIYYEHHBIX B XOJI€ Pa3BUTHS MATEMATHKHU KaK HAYKH, U UX aBTOPaX.

CopepxarenbHO-METOAMYECKas: TUHUSA «MHOXKECTBA U JIOTUKA» B OCHOBHOM
IIOCBAIIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€OpETHKO-MHOKECTBCHHBIC
IIPEICTABIICHUS IIPOHU3BIBAIOT BECh KYPC IIKOJBHOM MATEMAaTHKW W NPEIJIararoT
Haubosiee YHUBEPCAIbHBINA A3bIK, OOBEIUHSIIONINI BCE pa3leibl MaTEMaTUKU U €€
IPWIOKEHUN, OHU CBSI3BIBAIOT PA3HbIE MAaTEMATUYECKUE TUCLUIUIMHBI B €IUHOE



nenoe. [loaToMy BaKHO JaTh BO3MOXHOCTH WIKOJBHUKY MOHUMATh TEOPETHKO-
MHO>KECTBEHHBI S3bIK COBPEMEHHOM MAaTeMAaTUKH M HCIOJb30BaTh €ro s
BBIPAKEHNsI CBOMX MBICIIEH.

B kypce «Anrebpa M Hayala MaTEeMaTHYECKOTO aHAIN32» MPHUCYTCTBYIOT
Tak)K€ OCHOBBI ~MaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPHIE IPHU3BAHBI
c(hOopMHUPOBATh HABBIKU IOCTPOCHUS MOJIEIEH pealbHbIX CUTYalHil, HCCIIEAOBaHNUS
THX MOJEJIEd C MOMOUIBIO ammapaTa aiaredpbl U MaTeMaTUYeCKOTO aHajiu3a U
UHTEPIIPETAINY TIOTYyYEHHBIX PE3yIbTaToB. Takue 3aaHus BIUIETECHBI B KOXKIIBIA U3
pa3esioB MPOTrpaMMBbl, MOCKOJIBKY BECh MaTepral Kypca IHUPOKO UCIIOIb3YeTCs IS
pelIeHrs TPHUKIAIHBIX 3a7ad. llpu pemieHuu peajabHBIX MPAKTUYSCKUX 3a/ad
ydaniiecs: pa3BUBAOT HAOJIIOAATENbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIONb30BaTh AHAIOTHIO, 0000IIATh U KOHKPETH3UPOBATH
npobiieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3a/lad OpraHU3yeTcs B MPOIECCe M3YUYCHHS BCEX TeM Kypca «Anredpa u Hayana
MaTeMaTHIECKOTO aHAIN3ay.

Baxxnocth ydeOHOro Kypca TeOMETpMU Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanusi OOYCIIOBJIEHa MPAKTHYECKOW 3HAYUMOCTBHIO METANMPEAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS TCOMETPHH B HAIPABJICHUW JTUYHOCTHOTO
pasBuTUsa oOOydarommxcs, (GopMUpOBaHUs (YHKIIMOHATHLHOW MaTeMaTHUYECKOM
IPaMOTHOCTH, U3yUEHUS APYTruX Y4eOHBIX AUCUUIUIMH. PasButne y oOydarommxcs
NPaBUIBHBIX TPEJCTABICHUA O CYIIHOCTH WM IMPOUCXOXKICHHUA T'€OMETPHYECKUX
abcTpakiuii, COOTHOIICHUH pPEaTbHOTO W WJACATBLHOTO, XapakTepe OTPaKEHUS
MaTEMaTUYECKON HAYKOU SIBJIEHUN U ITPOLIECCOB PEAILHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK ¥ pOJId MAaTEMaTHUYECKOTO MOJICITMPOBAHUS B HAYYHOM MO3HAHUH U
B MIPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIUuXCs, a
TaK)Ke KAaueCTB MBIIIICHHS, HEOOXOMUMBIX ISl aJalTaldd B COBPEMEHHOM
oO1ecTBe.

['eomeTpus siBiIsieTcss OJHUM W3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK Kak 00ECIeYMBAET BO3MOXKHOCTh M3YUYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIUIeHHE, (HOpMHUPYEMOE MPU H3YYEHHH OOYyYarolIUMHUCS
MOHSTUIHBIX OCHOB T€OMETPHH U MTOCTPOCHHUH IEMTOYKH JIOTUIECKUX YTBEPIKIACHHIA
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIJBUTATh U OIMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONIB3YIOTCA MPH PEHICHUH 3a/lad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJb BO
BCEX O00JAcCTSIX ACSITeNbHOCTH 4YeloBeka. OpHeHTaus 4elloBeKa BO BPEMEHU U
NPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHAIbHOTO ObITHs, (opma
OTPaXCHUS OKPYXKAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HAHHUS M aKTHBHOIO



npeoOpa3oBanust  jAeicTBUTenbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3aMu 00beTUHSAET pa3Hble BUIbI YIeOHOM U TPYIOBOM ACSITETbHOCTH, SIBISIETCA
OIHUM U3 TMpOo(ecCHOHAPHO BaXXKHBIX KauecTB, MOSTOMY akTyajbHA 3ajada
dbopmupoBaHus y oOydaromMxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBHJIHOCTH OOpa3HOIO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUYECKON JEATETHHOCTH 110 MHOTUM HaIIPaBJICHUSIM.

Ilenp ocBoeHus mporpamMmbl yueOHOro Kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE O0OyueHHs — o00IIeo0pa3oBaTeibHOE U OOIICKYJIbTYPHOE Ppa3BUTHE
oOyyJarouuxcs uepe3 ooecrneueHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
CHUCTEMAaTUYECKUX TEOMETPUUYECKUX 3HAHMM U  JAEUCTBUH, cHerupUYHBIX
r€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO MPOJOJDKEHHs  OOpa3oBaHHs IO
CIIEIUATBLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIATHBIM HUCIIOIHh30BAHUEM T€OMETPHHU.

[Iporpamma mo reoMeTpud Ha ©0a30BOM ypOBHE IMpeAHA3HAYEHA JJIst
o0yyJaroumxcsi Cpe/IHel MIKOJIbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 00mIero obpazoBaHus. Takum 0Opa3om, oOydarommecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIIME MAaTEMAaTHUECKUE YMEHHUSI, CBA3aHHbBIE CO
cnenu(puKoil reoMeTprun U HeoOXOUMbIE ISl )KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTh U3yUUTh F€OMETpHUI0 OoJiee riay0oKo, eciiu
B JlaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T'€OMETPUYECKUX 3HAHUSAX B
npohecCuoHANBHOM e TEIbHOCTH.

JlocTmxkeHre LeAr OCBOCHHUS MPOrpaMMbl OOECIEUMBACTCS PELICHHEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHBIMHM 3ajJadyaMud  OCBOEHHSI  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIIOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KakK 4YacTH MHPOBOM

KYJITYpPbI U OCO3HaHHE €€ B3aUMOCBSA3H C OKPYXKAIOIIIM MHPOM;

e (opMHpoOBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX U TeJlaX BpallleHUs KaK
0 B@XHEMIIMX MaTEMaTHYECKUX MOJENSAX, MO3BOJSIONIMX OINUCHIBATH U
U3y4aTh pa3Hble SBJICHUS OKPYKAIOLIEro MUPA;

e (opMupoBaHHE YMEHHs paclo3HaBaThb Ha YepPTekKax, MOJEISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TEJla BPAICHUS;

e OBJIaJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHpoBaHHE  yYMEHHUS MPOBOJUTH  HECIOXKHbBIE JOKa3aTeJbHbIE
pPacCyXJIeHHUsT B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX 3aJady W 3ajad ¢
PaKTUYECKUM COJEPKaHUEM;



e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
NIO3HABATEJIbHOM aKTUBHOCTHU, UCCIIEI0BATEIbCKUX YMEHUIN, KPUTHYHOCTH
MBILLJIEHUS;

e (opmupoBaHue (YHKINOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON FEOMETPUH:
YMEHHE Paclo3HaBaTh MIPOSBIICHUS T€OMETPUYECKUX MTOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBbIX *KU3HEHHBIX CUTyalUUsAX U MPU U3YYECHUU
Opyrux  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (hOPMYIHpPOBATh UX Ha A3BIKE TEOMETPUHU U CO3AaBaTh
Ir€OMETPUYECKAE MOJEIM, IPUMEHATh OCBOCHHBIM TI€OMETPUYECKUI
anmapar Ui peleHus  INPAKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
VUHTEPHPETUPOBAThH U OLICHUBATh NOJyYEHHBIE PE3YJIBTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKJIIOYEHHE B KYypC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYCHUS 3aa4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
NO3HAHUs, U OIpeneIEHHBIM 00pa30oM OpraHU30BaHHAs padOTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBINICHHUS,
CTUMYJIUPYET NPOTEKAHUE NHTYUTUBHBIX IPOIIECCOB, MOTUBHUPYET K AAJIbHEUILIEMY
U3YYEHHUIO IIPEAMETA.

[Tpennourenue oTAAETCA HAMISIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEHMsI, TO
€CThb TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThb IIPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX IPEACTABICHUM Y
y4aluxcs B Kypce CTepeOMETPUHN ITPOBOAUTCS 3a CUET PEILICHHUs 3a7a4 Ha CO3/ITaHHE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajJad Ha OINEPUPOBAHUE IPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue o0Opaza MPOBOAMTCA C ONOPOM HA HAIJSAHOCTh, a
OIlIEpUPOBAaHUE 00PA30M — B YCIOBUSAX OTBJICYEHUS OT HATVISIIHOCTH, MBICIEHHOTO
WU3MEHEHHUS €r0 HCXOAHOTO CONECPKAHMUS.

OcHOBHBIE cozepxaTenbHble JUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsmMble U TUIOCKOCTH B POCTPAHCTBEY, «Tena BpaleHus»,
«BexTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacrpezienaeTcsi He TOJIBKO M0 COAepKaTeIbHbIM JIMHUSM, HO U IO TOJjaM 00y4eHHUS
Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHMs.

Conepxanne 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil nporpaMMmbl, pacHpeneia€HHbIM 10 TrojaM OOydeHHs,
CTPYKTYpUpPOBAaHO TakuM o00Opa3oM, 4TOObl OBJAJACHHE T'€OMETPUUECKUMHU
NOHATUSMU W HaBBIKAMHU OCYLIECTBIISIIOCH IOCJEA0BATENBHO U MOCTYIATEIBHO, C
COOJI0ICHHEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJINCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHUX NPE/ICTABICHUNA OOYy4aroUIuXcs, paclivpss U
yriyostsist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



B yueOHOM mmaHe Ha W3ydeHHE Kypca MaTeMaTHKa OTBOJIUTHCS 272 daca U3 HUX:
anreOphl ¥ Hadajl MAaTEeMaTHYECKOT0 aHaIn3a Ha 0a30BOM YPOBHE OTBOJAMTCS 2 Yaca
B Henento B 10 kimacce u 3 yaca B Henednro B 11 kimacce, Bcero 3a iBa roja 00y4eHus
— 170 yacoB, Ha U3y4E€HUE TEOMETPUU OTBOAMUTCS 2 yaca B Henelo B 10 kinacce u 1
yac B Hezento B 11 kitacce, Bcero 3a JBa rojaa o0ydenus - 102 yuyeOHbIX daca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue aApodu. ApudMeruyeckue  omnepauuu ¢
palMoOHANTbHBIMU YHUCIIAMU, TPE0Opa30BaHMs YUCIOBBIX BbIpakeHuil. [Ipumenenue
Ipobeil 1 MPOUEHTOB ISl PEIlIeHUs MPUKIAAHBIX 337a4 U3 PAa3IMYHBIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenpHble 4nciia. PalMoOHalbHBIE W UPpPALMOHANBHBIE YHCIIA.
Apudmernueckue omnepaludd ¢ JeWCTBUTENbHBIMU yuciaamu. [IpubnmxEHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHNN.

Cremmenp ¢ menbiM  mokazateneM. CranmaptHas Qopma  3ammcu
NEUCTBUTENHLHOTO uwncna. Vcmonp3oBanwe moOAXOAsImIed (HOpPMBI  3alHCH
JNEUCTBUTEIBHBIX YUCEN [JI PEIICHUS NPaKTHUYECKUX 3aad U IPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypaldbHOM  cremeHd.  JledcTBus ¢
apu(pMEeTHYECKUMU KOPHSAMHU HATYPaJIbHOM CTETEHHU.

CHHyC, KOCHHYC M TAHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE IPEOOPa30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPUUECKUE (HOPMYIIBIL.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-PaLIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanmoHaibHBIX YPABHEHUM U HEPABEHCTB.

Pemienue TpuroHOMeTpUYECKUX YpaBHEHUM.

[IpuMeHeHnE ypaBHEHNU U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3aJla4 U3 pa3IU4HbIX 00JaCTe HayKU U peabHOMN KU3HHU.

DyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dyskuu. B3aumHO
oOpaTHbIe PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpoMexyTkH 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIC (DYHKLIUU.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOPHS 1-OU CTETICHHU.



TpuroHoMmeTpudeckass OKPYXKHOCTb, OINPEAECIEHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauasa MmaTeMaTH4eCKOr0 aHAIM3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJIEA0BATEIBHOCTEN.
MOHOTOHHBIE IOCJIEIOBATENBHOCTH.

ApudmeTrnueckast 1 reoOMEeTprUecKasl mporpeccur. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. lcronb30BaHME MPOrpeccuu s
pELIEHHUs peAJIbHBIX 33/1a4 MPUKIAJIHOTO XapaKTepa.

MHozxecTBa M JIOTHKA

MHokecTBO, omnepanuu HajJ MHOxecTBamu. [uarpammbl Ditnepa—BenHa.
[IpumMeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara i ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUH 3a]1a4 U3 APYTUX yYeOHbIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ cTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCHOMAaTUYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKaroIIHecs,
napajulesIbHble W CKpemmBarommecs npsmele. [lapamtensHOCTs NpAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMON M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; VYTOJ MEXKIy MpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: NMAPAIIIENbHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockocteit. [IpocTeiime mpocTpanCcTBeHHbIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, apasuiesienume]; HOCTPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TIOCKOCTH: MEPIEHINKYJIAPHBIE MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHNEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHINKYJIAPHONU IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEMHBIM yrojJ JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TIOCKOCTH, MMPOEKIHS (PUTyphI HA TUIOCKOCTb. [leprnenauKynsapHoCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYIAPHOCTH ABYX ILUIOCKOCcTeM. Teopema o Tpéx
MEPIICHIUKYIISIPAX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas



IpPU3Ma; TPAHU U OCHOBAaHMS MPHU3MBbI; IpsIMas U HAKJIOHHAS MPHU3MbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSIMOYTOJIBHBIN
napajulesienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE UPaMU/Ibl; OOKOBAs U MOJIHAsI IOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yCedu€HHas INHUpaMuJa. OJEMEHTbl IpU3Mbl M nupamuzasl. lIpaBunbHbIe
MHOTI'OTPAaHHUKU: MOHATUE NPABUIBHOIO MHOIOI'DAHHUKA; NPABUJIbHAs MPU3MA U
paBWiIbHAs NUpaMUAa; NpPAaBWIbHAS TPEYrojbHas MNUpaMUa M MPABUIbHBIN
TeTpasap; KyO. IlpencraBieHune O mpaBUIBHBIX MHOIOIPAHHUKAX: OKTAadJIp,
nonaexadip u ukocasap. CeueHus Npu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NIPOCTPAHCTBE: CUMMETPHUsSI OTHOCHTEIBHO TOYKH, IPSMOM,
IJIOCKOCTH. DJIEMEHTHI CAMMETPHH B MUPAMHUJIAX, TapAJIEJIEUIIENAX, TPABUIIbHBIX
MHOTI'OTPaHHHKAX.

Bbluncienue 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, JMaroHaiau, YIJIbL.
[Tnomans OOKOBON MOBEPXHOCTH MW TIOJHOM MOBEPXHOCTH MPSIMON IPU3MBI,
IUTIONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsAMOit mpu3msbl. [Tnomans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPAaBUIBHOM NHUPAMHIBI, TEOpEMa O
wionaau yceu€uuoil nupamusl. [lonstue 06 00béme. OOBEM nupamMuabl, MIPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. COOTHOIIEHHS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KJTACC

Yucna v BBIYMCICHUA

HatypaneHbie u neinsie yncina. [IpusHaku 1eIMMOCTH LIEIbIX YUCEIL.

Crenensb ¢ panMoHaIbHBIM MOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm yucna. JlecaTuyHbie U HaTypajgbHbIE JOrapu(MBI.

YpaBHeHUs U HEPABEHCTBA

ITpeoOpa3oBaHne BbIpaXXEHUM, COEPIKALUX JTOTapU(PMBI.

ITpeoOpa3oBaHue BBIpRXKEHUH, COAEpXKAILMX CTENEHH C pPalUOHAIbHBIM
IIOKA3aTEeIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTesbHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMmbl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaJHbIX 337a4 C NOMOILBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucreMbl U COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTHYECKUX
3a]1a4 U 3a/1a4 U3 pa3Iu4HbIX 00JaCTe HAyKU U peaabHON KU3HU.

DyHKIUHN U TPAPUKH



Oynkuus. [lepuonnueckue pynkuu. [lpoMexyTkn MOHOTOHHOCTH (DYHKIIMH.
Makcumymbl 1 MUHUMYMBI (pyHkuud. HauGombiliee M HauMeHbIee 3HAYCHHE
(GYHKIIMM HAa TPOMEXKYTKE.

TpuronomeTrpruyeckue QyHKIUH, UX CBOWCTBA U TPapUKH.

[ToxazarenbHast U gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.

Hcnonp3oBanue rpadukoB (PYHKIMA A7 PElICHUs] YPaBHEHUN W JIMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpapukoB (yHKUMH Ui HCCIENOBAHUS IPOLECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HMKAIOT NPU PEUICHUM 3aJad U3 APYIMX Y4YEOHBIX
IIPEIMETOB U PEANIbHOU KU3HH.

Hayaja MaTeMaTH4eCKOIo aHAJIM3a

HenpepeiBabie ¢pyHKIIMU. MeTox HHTEPBATIOB 7Sl PELICHHS] HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudeckuii u  (QU3NUECKUNA  CMBICTT
MIPOU3BOJHOM.

[TpousBogubie  snemeHTapHbIX  GyHKIu.  DopMmynbl  HaXOXACHUA
MIPOM3BOJHON CyMMBI, MPOU3BEAEHUS H YACTHOTO (DYHKIIUH.

[TpumeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbopIero 1 HauMEHbIIEro 3HaueHNs (yHKIUU Ha
OTpE3Ke.

[IpumeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWIIY4IlIEro pELICHUs B
NPUKIAIHBIX 3aJa4yax, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aJaHHOIO
dbopmyIion uiu rpaguKoM.

[TepBooOpa3zHas. Tabnuiia nepBooOpa3HbBIX.

WNHuterpan, ero reoMeTrpuyeckuii W (Qusnueckuid cMbIcia. Beruuciienue
uHTerpana no popmyne Herorona—JleitOnuna.

Tena Bpamenust

[unuHapuyeckas OBEPXHOCTb, oOpasyroiue UUJIMHIPUYECKON
MIOBEPXHOCTH, OCh UWJIMHIPUYECKOW TMOBEpXHOCTU. LlunumHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas MW OCh; IUIOMIA[Ab OOKOBOM U MOJHON
MIOBEPXHOCTH.

Konnueckas moBEepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OCHOBaHME U BepIlInHa, 00pa3yroias
U OCb; TIJIOIIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yolye
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa m map: 1meHTp, paauyc, TUAMETP; IUIOMIAIb MOBEPXHOCTU C(]ephl.
B3anmMHoe pacnonoxkeHnue chepsl U MIOCKOCTH; KacaTelabHasl TNIOCKOCTh K cdepe;
I01a1b Chephl.



N300paxkeHue Ten BpallleHusl Ha MIIOCKOCTH. Pa3BEpTka nUIuHApa U KOHYyCA.

KomOunanuu ten BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
okoJ10 cdepsr; cepa, BIMCaHHAS] B MHOTOTPAHHUK, WITH TEJIO BPAIICHHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPsIMOYTOJILHOTO Tapajiesnenunena M ciaeAcTBus u3 He€. OO0bEM UUIUHIpA,
koHyca. O0BEM 1mapa u 1miomasas chepsl.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus muMHIpa (MapajvieabHO U MEPIEeHIMKYIISIPHO OCH), CEUEHHUSI KOHYyCca
(mapasienbHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPIIUHY), CEUCHHUS 11apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miiockocTy U B npocTpaHcTBe. CI0KEHHE U BBIYUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. PaznoxkeHue BEKTOpa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBWJI JACUCTBUM C Bekropamu. IIpsaMoyronpHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKalasipHOE MNPOU3BEIECHHUE BEKTOPOB.
Bbluncienre yrioB Mexay MpsSMbIMU U TJIOCKOCTSIMU. KOOpanHAaTHO-BEKTOPHBIN
METO/I IIPU PEILICHUU T€OMETPUUYECKUX 3a]1aY.



IIVIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{C6HOFO npeamMeTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHXXCHHC HAa YPOBHE CPCAHETO O6HICFO O6paSOBaHI/I}I ciaeayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'II>HI)IX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTo TMpeaMmeTa
«Maremartukay XapakTepu3yloTCs:

['paxxganckoe BOCUTaHUE:

c(OpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAYECHUEM.

[TaTpuoTnyeckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKIAHCKON UACHTUYHOCTH, YBAKEHUS K
IPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTH)KEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax
YKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO Hapo/a;
c(OpPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUA,
CBSI3aHHOT'O C MMPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUM HAYKU U JI€ATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

DCTeTUYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, pEIICHUHN, pacCy ACHUI; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

®duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHU U
OTJIbIXA, peryJisipHas (u3nuecKasi akTUBHOCTD); (PU3NYECKOTO COBEPLICHCTBOBAHMUS,
IPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBHOM JIEATEbHOCTHIO.

TpynoBoe BOCIUTAHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOUS, MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W pealu30oBbIBaTh COOCTBEHHBIC J>KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM00Opa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHOW U COLMATIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MPoOJeMm;
OpPUEHTAIMEd HAa NPUMEHEHHWE MATEMAaTUYECKUMX 3HAHWM ISl PEIICHUs 3a1ad B
00J1acTH OKpY>KaIoIIeH Cpeibl, TIIaHUPOBAHUSI TOCTYIKOB U OILICHKH UX BO3MOKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIEN CPEBI.

[{eHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW MesATEebHOCTH, 3TaroB e¢
pa3BUTUA M 3HAYUMOCTH JJIi PAa3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JEITEIbHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4EOHOrO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yUaowuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYJHCAlowWe2o0  Mupa,  NpUMeHeHue  J102U4eCKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBeie ornueckue NenuCTBuUs:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIEC MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TMOHATHUNA, OTHOILICHUW MEXIY MOHIATHAMU; (DOPMYyIUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATh CYIICCTBEHHBI  IMPU3HAK
KJIacCU(UKALMU, OCHOBAHUA M1 OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IPOBOJIMMOTI0 aHAJIN3a;



BOCIIPUHUMATh, (OPMYITUpPOBaTH M  NPEOOPa30OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBISITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aHMMOCBSI3H U
NpOTUBOpEYHs. B (aKTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTebCTBA MaTEeMaTHYECKUX
YTBEPXKACHUMA (MIPsIMbIE U OT MPOTHUBHOTO), BBHICTPAWBaTh apTyMEHTAIIHIO,
MPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BBIOMpATh Hauboiee MOAXOASAIMUNA C Y4ETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBnie HCCICAOBATCIbCKHUC I[CI\/IICTBI/IHZ

WCITIOJIb30BaTh BOTIPOCKHI KaK MCCIIENIOBATEIHCKAM WHCTPYMEHT ITO3HAHMS,
bopMyIUpOBaTh BOMPOCH], (DUKCUPYIOIIUE MPOTUBOPEUHE, MpodIiIeMy,
yCTaHaBIWBaTh HMCKOMOE€ MW  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCIICIOBAaHWE TI0 YCTAaHOBIEHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
o0beKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BeKTaMU, SIBICHUSMH, TIPOIIECCAMU;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
MPOBENEHHOTO HAOIIOICHUS, WCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TIpOIlecca, a TaKXKE BBIJIBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISIBJIATH Je(UIUTHI HH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX /ISl OTBETA HA
BOIIPOC U IS PELLICHUS 3a]1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

CTPYKTYPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH Tpaprueck;

OLICHUBATh HaJEXHOCTh uHdopMaIuu o CaMOCTOSITEIILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanvuvie KoMMyHukamuenvle Oelicmeus, — o0becnedusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OVYATOUWUXCSL.
OOurenue:

BOCIIPUHUMATh U (DOPMYJIUPOBATh CYKJIEHUS B COOTBETCTBUHU C YCIOBUSIMHU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUs
B YCTHBIX M IMCBMEHHBIX TEKCTAX, NaBaTh MOSACHEHUS MO XOILy PELICHUS
3a/1a4i, KOMMEHTHPOBATbH MOJIy4EHHBIN PE3yIbTaT;

B X0/ 00CYKIEHUS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJI€U, HALICIIEHHbIE HAa TIOUCK
pelIeHUs; CONOCTaBIATh CBOM CYXICHHMS C CYXACHUSAMHU JAPYTHX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3IMYle U CXOJCTBO MO3HIIMIA; B
KOPPEKTHOI opme popMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,
IPEACTABIATh  PE3yJbTaTbl  PEIICHMs  3aJadyd,  OKCIIEPUMEHTa,
UCCIIEJOBaHMsI, IPOEKTA; CAMOCTOSITENILHO BBIOMPATh (JOpMAT BBICTYIICHUS
¢ y4€TOM 3aJa4 MPEe3eHTAIIMN U OCOOCHHOCTEHN ayIUTOPHH.

CoTpyIHUYECTBO:

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboThl TpU penieHnyd Y4eOHBIX 3a1ad; MPUHUMATh IEb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpefesiaTh BHIbI pabOT, JOrOBapUBAThHCS, OOCYXKIaTh MpOIECC U
pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT 1O  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvrvie pecynamuesnsle oeiicmausi, obecnevusaom hopmuposarue

CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranuzanus:

COCTaBIIAITH IJIaH, AJITOPUTM PELIEHUS 3a/1a4M, BEIOUPATh CIOCO0 pEIeHHUs C

y4€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW HH(OpMALIUU.
CaMOKOHTPOJIb:

BJIaACTb HaBbIKaMH MMO3HABATEIbHOM pe(I)J'IeKCI/II/I KaKk OCO3HaHHA
COBCpIIACMBIX I[CﬁCTBPIﬁ U MBICIIUTCIIBHBIX ITPOICCCOB, UX PC3YJIbTATOB,
BJIaCTh crocodbamMu CaMOIIPpOBEPKH, CAMOKOHTPOJIA ITPOLICCCa U PE3YyJIbTaTa
PCHICHUA MaTEMaTHYE€CKOMN 3aaa4u,



e TPEABUAECTH TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPH PELICHUU 33/1a4H,
BHOCUTH KOPPEKTHBBI B JICITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIEHMBATh COOTBETCTBHE pE3YJbTaTa WEIH W YCIOBHUSIM, OOBICHSTH
IIPUYMHBl TOCTHXKEHUSI WM HEIOCTHXKEHUS PE3yJIbTaTOB JACATEIIBHOCTH,
HaXOAUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa v Hadajga MaTEMAaTHYSCKOTO aHAIH3a»
Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUs JOJKHO OOECIEUUBATH JOCTHKEHUE
CJICIYIONINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KJTACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MOHATHUSIMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U JECSTUYHAS APOOb, TPOLEHTHI.

BemonuaTe  apudmervyeckue — omepauud  C  palMOHAIBHBIMH U
JNEUCTBUTEIbHBIMU YU CIIAMU.

BoimonusaTe npuOImKEHHBIE BBIUMCICHUS, UCIIONB3YS MpaBuia OKPYTJICHHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHAs
dopMa 3amMcH JEHCTBUTENIBHOIO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHU;
UCIIOJIb30BATh MOAXOIAILYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YMCEN ISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUSA JAHHBIX.

OnepupoBarh NMOHATUAMU: CUHYC, KOCUHYC U TAHT€HC NIPOU3BOJIBHOIO YIUIA;
UCIIOJIb30BAaTh 3aIKCh ITPOU3BOJIBHOIO YIJIa 4Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTth NOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHHUE;

BrinonHaTe nmpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI M pelliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrinonHaTe npeoOpa3oBaHUs LIENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPAKECHUN U PEIIATh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 3a1a4
M 3371a4 U3 Pa3IMYHBIX 001acTell HAYKH U PeasIbHOM KU3HU.



MopenupoBaTh peanbHBIC CHTyalldd Ha S3bIKe anreOpbl, COCTaBIAThH
BBIPDAKEHUS, YpAaBHEHMs, HEPABEHCTBA IO YCIOBHIO 3a/laud, UCCIEI0BAThH
MOCTPOEHHBIE MOJIEIH C UCIIOIH30BAHUEM allliapaTta anreopshl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIHMSA, CIIOCOOBI 3a7aHusl (PyHKIMHU, 001acTh
ONpezeNieHUus] U MHOXECTBO 3HAu€HUN (QYHKIUH, rpaduk (yHKIUH, B3aUMHO
oOpaTHble (PYHKITHH.

OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTD (PYHKIMH, HYJIH (DYHKIIUH,
MIPOMEKYTKHN 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBathk rpaduku GyHKIUN IS PEIICHUS] ypaBHEHUM.

CTpouTh U 4UTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBAJPATUIHONW (PYHKIIHH,
CTENEHHOU (PYHKITUHU C T[ETBIM ITOKA3aTEIEM.

Hcnonb3oBath rpaguku QyHKOUN Ui UCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEHN MpU pEelIeHUH 3a/1a4 U3 JIPYTruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXaTh (HOPMYJIaMHU 3aBUCUMOCTH MEXK]Ty BETHUMHAMH.

Hauana MaTeMaTH4ecKOro aHajansa

OnepupoBaTh TMOHSATHUSMHU: IOCJIEAOBATEILHOCTh, apudmeTndeckas W
FEOMETPUYECKAS IPOTPECCHUMN.

OnepupoBaTh TMOHATUAMHU: OECKOHEUHO YOBbIBalollas TreoMeTpUuyYecKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUM.

3amaBaTh MOCIEAOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIECHUS
peaNbHbIX 33/1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHITUSIMUA: MHOKECTBO, OTEPAIIMU HAJ] MHOKECTBAMMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JJisi ONUCAaHUS PeabHbIX
IIPOLIECCOB U SIBJIICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX yYeOHBIX MPEAMETOB.

OnepupoBatb NOHATUSAMMU: OnpeeICHHE, Teopema, CJIEACTBUE,
JI0OKa3aTEIbCTBO.

OnepupoBatTh MOHATUSAMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMbIX
1 TUIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.



OmnepupoBaTh MOHATHUSAMU: JBYTPAHHBIA yroJl, TpPaHW JBYIPAHHOTO YIJIa,
peOpo JIBYTrpaHHOTO yTJjia; JIMHCWHBIH Yrojl ABYTPAHHOTO yIa; TpajycHas Mmepa
JIBYTPAHHOTO yTIa.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKIIBINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABIIIbHBIN MHOTOTpaHHUK.

Pacrio3naBaTh OCHOBHBIC BHJBI MHOTOIPDAaHHUKOB (MMHpaMHaa; TpHU3Ma,
IIPSIMOYTOJIBHBIH ITapauiesienuIie]], Ky0).

KnaccuduimpoBate ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KIacCU(pUKaK (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TPaBHIbHBIC
MHOTOTPaHHHKH; TPSMbIE U HAKJIOHHBIE TIPU3MBI, TAPAJIICIICTIUTICIBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas MNIOCKOCTh, CEYCHUE MHOTOTPAHHHUKOB.

OOBSCHATH IPHHIIUAIIBI ITOCTPOSHUS CEUSHUH, HCITOJIb3YsT METOJT CIICIOB.

CTpouTh ceueHUS] MHOTOTPAaHHUKOB METOJOM  CIIEAOB, BBINOJHSTH
(BBIHOCHBIC) TIOCKHE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (puUTyp: BUT
CBEpXY, COOKY, CHHU3Y.

Pemath 3amaun Ha HAXOXKJICHUE TEOMETPHUYSCKUX BEIMYMH MO 0Opa3iam WiIu
JITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYCCKHE METOAbI TPU PEIICHUN
CTaHIApPTHBIX MAaTeMaTHYCCKUX 3a/1a4 Ha BBIYMCIICHHUE PACCTOSHUN MEXIy IBYMS
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIMMHUCS TTPSIMBIMH.

Pemath 3amaun Ha HAXOXKJICHUE TEOMETPHUYSCKUX BEIMUMH 1O 0Opa3iam HiIu
aITOpPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METOAbI TIPU pPEIIeHUHU
CTaHIApPTHBIX  MaTeMaTHYeCKUX 3aJad Ha BBIYUCICHHWE YIJOB  MEXKIY
CKPEIIMBAOIIUMUCA TPSIMBIMUA, MEXKIYy TMPSIMOH M  IUIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, JIBYTPAaHHBIX YTIIOB.

Boeraucnate 00bEMBI M ILIOMAAN MOBEPXHOCTE MHOTOTPAHHHUKOB (TIpH3Ma,
UpaMK/Ia) C IpPUMEHEHHEM (POPMYIT; BEIYUCIATH COOTHOIIEHUS MEXK Y TIOMIASIMU
MOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OmnepupoBaTh TMOHATUSMHU: CHMMETPHSI B TIPOCTPAHCTBE, IICGHTP, OCh H
IUTOCKOCTh CHMMETPHH; IICHTP, OCh M INIOCKOCTh CUMMETPUHN (DUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HMHTEPIPETUPOBATH HHMOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

[TpumeHsITh TeoMeTprudecKue (haKThI )T PEIICHUS CTEPEOMETPUYCCKHX 3a/1a4,
IIPEJIIOJIATaAFOIINX HECKOJIBKO IIAr0B PEIICHUS, €CITU YCIOBHS TPUMECHECHHS 33 IaHbI
B SIBHOU (hopme.

[IpuMmeHsTh  TpOCTEHIIME MPOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.



[IpuBOoaNTH HpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MNPUPOJE H
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUM W NPUMEHATb HU3YyYCHHBIC IIOHATHS B IPOLECCE IIOMCKA pPELICHUS
MaTeMaTHYeCKU C(HOPMYIMPOBAaHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyalluH Ha S3bIKE T'E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarb
MIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MOHATHUAMM: HATypaldbHOE, LEJIOE YHUCIO; MCIOJIb30BaTh
IIPU3HAKHU JCJIMMOCTH LEJIbIX YUCEJN, PA3JI0KEHUE YHCIIA HA IIPOCTHIE MHOXKUTEIIN
JUISl peleHus 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALMOHAIBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh MOHATUAMHU: JOrapudm 4YHcla, JECATHYHbIE W HATypaJbHBIC
JoTapu(MBbI.

YpaBHeHUs U HEPABEHCTBA

[IpumensTh CcBOMCTBa CTemeHW JUid NpPeoOpa3oBaHUsl  BBIPAKECHUN;
ONEpPUPOBATh NOHATHAMH: ITOKA3aTEIBbHOE YPAaBHEHHME M HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIBI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHsaTe npeoOpa3oBaHUsl BBIPAKEHUH, COAEpPXAIIUX JIOTapU(PMBbL;
OIEpUPOBATh MOHATUIAMMU: JIOTApU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO; pPEIIATh
OCHOBHBI€ THUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB.

HaxomuTe pemenns npocTenmmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEIICHHE,
VICIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH Il PELICHUS IPAKTUYECKUX 3aa4.

HaxonuTte pemreHus npoCcTEHIIMX CUCTEM M COBOKYNHOCTEH pallMOHAIbHBIX
YPaBHEHUW U HEPABEHCTB.

MonenupoBaTh peajbHble CUTyallUd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHMSI, YPABHEHUS, HEPABCHCTBA M CHCTEMBI 110 YCIOBHIO 3aJa4H,
UCCIIE0BATh IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAaHUEM alIapaTa ajareopsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MOHATHSMH: MEpUOAUYECKass  (QYHKUMS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKLMH, TOYKH OJKCTpeMyMa (YHKIHH, HaubOonbliee u
HauMEHbIlIEe 3HAUYCHHUS (QYHKIUMU Ha [POMEKYTKE; MHCIONb30BaTh UX I
UCCIIEOBaHMsl PYHKIINH, 3aJaHHON TpaduKOM.



OmnepupoBaTh MOHATUSAMHU: TpadUKH IOKA3aTEIBHOM, JIOTapU(OMHUUECKON WU
TPUTOHOMETPHUYSCKUX (DYHKIIUH; M300paXkaTh UX HA KOOPJAWHATHOW TUIOCKOCTH H
WCIIOJIb30BATh JIJIS PEIICHUS] YPaBHEHUI M HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU TPapUKHU JTUHEHHBIX YPABHEHUH U
UCTIOJIB30BATh UX JIJISl PEIICHUS] CHCTEMbI JIMHEHHBIX YPaBHEHHIA.

Hcnonp3oBarh Tpaduku (QYHKIHA JUISI  WCCICIOBAaHUS TPOIECCOB M
3aBHCHMOCTEH M3 IPYTUX YUeOHBIX JTUCIUTLIHH.

Hauana MaTeMaTH4eCKOro aHAIN3a

OmnepupoBaTh MOHATUSIMU: HENPEPbIBHAS (YHKIIMS; MPOU3BOAHAS (DYHKIUH,
UCTIO0JIb30BaTh TEOMETPUUCCKUN U (DU3NICCKUN CMBICIT IIPOU3BOTHOM JJIsl PEIICHHS
3ajad.

HaxomuTh pou3BoIHBIC AIEMEHTAPHBIX (YHKITUI, BEIYUCIIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEICHNUS, YaCTHOTO (DYHKIIHH.

M cnonp30BaTh MPOU3BOIHYIO JUIsl HCCIICIOBaHHS (DYHKIIMM HA MOHOTOHHOCTh
¥ SKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCIICOBAHMS K IIOCTPOSHUIO TpahuKOB.

Mcnonp30BaTh TPOW3BOIHYIO JUIS HAXOXKJICHWS HAWIYYIIEro PEIICHUS B
NIPHUKJIATHBIX, B TOM YHCJIE COIUAITbHO-3KOHOMHYECKHX, 3a1a9ax.

OnepupoBaTh MOHATHUSAMHU: TIEPBOOOpA3Has W  HMHTErpa; IOHUMATh
reOMETPUUCCKUHN ¥ (DU3MUYECKUI CMBICT HHTETpaJIa.

HaxomuTh mepBooOpa3HbIe 2IeMEHTAPHBIX (DYHKITUI; BBIYHCIIATH HHTETPA 10
dbopmyne Hrrorona—JleiOnura.

Pemrate npukiagHbIe 3a/a4d, B TOM YHCIIC COIMAIbHO-3KOHOMUYECKOTO U
(u3nUecKoro xapakrepa, CpeJCTBAMU MaTEMaTHUYECKOTO aHAJIH3A.

OmnepupoBaTh MOHATUSMHU: LWJIMHAPUYECKAs TOBEPXHOCTh, 0Opa3yrolime
IIWTHHIPAYECKON TOBEPXHOCTH; IMIMHJIP; KOHUYECKas IOBEPXHOCTh, 00pa3yroIIne
KOHUYECKOW MTOBEPXHOCTH, KOHYC; CepruecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpameHus (IUIUHAP, KOHYC, cdepa u map).

OOBACHATH CLIOCOOBI TIOTYYSHUS TEJ BpPAIICHUSI.

KnaccuduimpoBaTs B3aMMHOE pacioioskeHre cephl U MITOCKOCTH.

OmneprpoBath MOHATHSAMHU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTA, BHICOTA
CerMEeHTa; IIApOBOM CIIOW, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Bbrancnsate  00BEMBI M TUIONIAAM  TIOBEPXHOCTEH Tel  BpalleHHS,
TCOMETPHUCCKHX TEJl C MPUMEHEHHEM (popMyII.

OmneprpoBaTh NOHATHSIMH: MHOTOTPAHHHK, BIIMCAHHBIA B Cepy M ONMMCAHHBIN
oxoJ10 cdepsr; cepa, BIMCaHHAS] B MHOTOTPAHHUK HIIM TEJIO BPAIICHUS.



BouncnaTe COOTHOIIEHUST MEXAY IUIOMIAIIMUA MOBEPXHOCTEH U 00BEMaMHU
0/T0OHBIX TEJI.

N300paxaTh u3ydaemble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX O0BEMHBIX
buryp: Bua cBepxy, cCOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILECHUSI.

W3Bnekatb, WHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax, MPEICTAaBICHHYIO Ha 4EpTEXKaX U
pPHUCYHKaXx.

OmnepupoBaTh MOHIATUEM BEKTOP B IPOCTPAHCTBE.

BoInonHATe  JEHCTBUSL  CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaatoT.

[TpumeHsTh IpaBUIIO Napaslieenuea.

OmnepupoBaTh MOHATUSAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIY
BEKTOPAMH, CKAJIIPHOE MTPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTts cyMMy BEKTOPOB M IPOU3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKAJIIPHOE MPOU3BEACHHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUJTMHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

ITpumensTh reomeTpudeckue (pakThl 1J1s pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IPEIO0JIaratoliuX HECKOJIBKO I1aroB PEIIECHUs, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOH (hopme.

Pematps mpocreiinne reoMeTpuuecKre 3aladdl Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarte 3amaun Ha [0Ka3aTelNbCTBO MAaTEMATUYECKUX OTHOLICHUH W
HaXO0X/I€HNE F€OMETPUUECKUX BEITUYMH 110 00pa3laM WM aJlrOpuTMaM, IPUMEHss
M3BECTHBIE METO/IbI PU PELICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATH NpPOCTEHIINE NPOrpaMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoaUTH HpUMEpPbl MaTEMaTHUUECKUX 3aKOHOMEPHOCTEHl B NpUpOJE U
KU3HU, pacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIM3UPOBATh pPEaJbHBIC
CUTyalldid W TPHUMEHATb HU3yYEHHbIE MOHSTHUS B TPOIECCE MOMCKA pPEIIeHUs
MaTeMaTHYeCKu C(OPMYJIMPOBAHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallud Ha A3bIKE TE€OMETPUHM, UCCIEAOBaThb IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, ammapara ajireopsl; pemarb
PaKTHUUECKUE 3a]1a4M, CBA3aHHBIC C HAXOXKICHUEM I€OMETPUUECKIX BEIHUUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
MHo3xecTBa pallMOHAJIBHBIX U .
N https://fipi.ru/oge/otkrytyy-
1 JNEUCTBUTENLHBIX YHCEN. PalinoHaabHbIE 14 1 0 )
bank-zadaniy-oge
YpaBHEHHUSI U HEPABEHCTBA
) Oynkiun 1 rpaguki. CTeneHs ¢ HeIbiM 6 0 0 https://fipi.ru/oge/otkrytyy-
IOKa3aTeyieM bank-zadaniy-oge
3 Apudmerndeckuii KOpeHb N—Oi CTETICHH. 13 1 0 https://fipi.ru/oge/otkrytyy-
HppannoHaiibHble ypaBHEHHUS 1 HEPABEHCTBA bank-zadaniy-oge
DopmyIibl ,
4 TpUroHoMeTpuu. TpuroHomerpuyeckue 22 1 0 PPz fipL g okt
P pHi-1p p bank-zadaniy-oge
ypaBHEHUS
https://fipi.ru/oge/otkrytyy-
5 [TocnenoBaTenbHOCTH U MPOrPECCUH 5 0 0 .
bank-zadaniy-oge
6 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH 3 | 0 https://fipi.ru/oge/otkrytyy-
3HAaHUU bank-zadaniy-oge
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




KoanuecTBO 4acoB

DJIEKTPOHHBIE

Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
Kontpoabnbie IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoThI
pecypcsl
https:/fipi. tkrytyy-
1 BBenenue B crepeoMeTpuio 10 0 0 P hipy ry/oge/o kot
bank-zadaniy-oge
) [IpsiMbie ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1 0 https://fipi.ru/oge/otkrytyy-
[TapayienbHOCTB IPSAMBIX U IIJIOCKOCTEMN bank-zadaniy-oge
3 [TeprieHAMKYASIPHOCT MPSAMBIX U 12 0 0 https://fipi.ru/oge/otkrytyy-
IIJIOCKOCTEN bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 0 .
bank-zadaniy-oge
5 MHoOTOrpaHHUKH 11 1 0 https://ﬁpl.@/oge/otMtw-
bank-zadaniy-oge
6 OO0BEMBI MHOTOTPaHHUKOB 9 1 0 https://ﬁpl.@/oge/otMtw-
bank-zadaniy-oge
7 MoBTopeHe: cote ACCTO 4 1 0 https:/fipi.ru/oge/otkrytyy-
BTOPEHUE: CEYECHMS], PACCTOSHUS U YTJIbI bank-zadaniy-oge
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 5 0




11 KJTACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
Kontpoabnbie IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoThI
pecypcsl
Crenenb ¢ palliOHAIBHBIM ITOKAa3aTEIEM. _
https:/fipi.ru/oge/otkrytyy-
1 [TokazarenbHast pynkius. [TokasarenbHble 12 1 0 .
bank-zadaniy-oge
YpaBHEHUs U HEPABEHCTBA
Jlorapupmuueckast GpyHKIusA.
) T P $ fyni 12 0 0 https:/fipi.ru/oge/otkrytyy-
orapu(MHUecKue ypaBHEHUS U bank-zadaniy-oge
HEpaBEHCTBA
Tpuronomerpuueckue KLU U UX
3 rpaq)HKH T II?IFOHOMGT@IZII{GC];ZI/IG 9 1 0 T
p P p bank-zadaniy-oge
HEpaBEHCTBA
https://fipi.ru/oge/otkrytyy-
4 IIpousBoaHas. [IpuMeHeHne Npou3BOIHOMN 24 1 0 DE.AIDLILOSE0 kvt
bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-
5 HuTerpan u ero npuMeHeHUs 9 0 0 .
bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-
6 Cucremsl ypaBHEHU 12 1 0 DE.AIDLILOSE0 vty
bank-zadaniy-oge
https:/fipi.ru/oge/otkrytyy-
7 HatypanbHble u 1enble uncia 6 0 0 .
bank-zadaniy-oge
2 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS 18 ) 0 https://fipi.ru/oge/otkrytyy-
3HAHUU bank-zadaniy-oge
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6 0




KoanuecTBo 4acoB

DJIeKTPOHHbIE

HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne i/m Konrtpoabsnbsie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
https:/fipi. tkr -
Tena Bpaienus 12 0 0 ps://fip ry/oge/o Yy
bank-zadaniy-oge
O6LEMEL Tesl 5 1 0 https://ﬁm.r.u/oge/otkrvtw-
bank-zadaniy-oge
Bekto 00 N 0CTDAHCTES 10 1 0 https://fipi.ru/oge/otkrytyy-
KTOPbI 1 KOOPJMHATHI B POCTPAHCTB bank-zadaniy-oge
[ToBTOpenue, 06o0IICHNE, 7 | 0 https://fipi.ru/oge/otkrytyy-
cucTeMaTHu3alus 3HaHui bank-zadaniy-oge
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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