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COJEPKXAHME YYEBHOI'O KYPCA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOILICHTHI,
OECKOHEUHblE  MepuoAuYecKue  JpoOu. ApupMeTHUYeCKHe  Omepauud C
palMOHAIBHBIMU YU CJIaMU, TpeoOpa30BaHUs YHCIOBbIX BeIpaxkeHUH. [IpuMenenne
IOpobeil 1 MPOLEHTOB ISl PellieHUs] MPUKIAJHbIX 33/1a4 U3 Pa3JIMYHBIX OTpacien
3HAHUU U PEaJIbHOM KU3HMU.

JeucTtBurenbHble 4yucia. PalnuoHalbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre omnepauud ¢ JIEeUCTBUTENbHbIMU YHucHaMmu. [IpuOnmxEHHbIe
BBIYMCIICHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUN.

Cremmenb ¢ menbiM  mokaszareneM. CranpaptHas  Qopma  3ammcu
nercTBUTeNbHOr0  uucia. Hcnonb3oBanue moaxonsmied  GopMmbl  3aMucU
JNEUCTBUTENBHBIX YHUCEN Ui PEUICHUS NPAKTUYECKUX 3a7ad W IPEACTaBICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOM  crtemeHu.  JleictBusi ¢
apuPMETUIECKUMHU KOPHSMU HATypaJTbHON CTETICHHU.

CHHyC, KOCMHYC M TaHI'€HC YMCIIOBOI'O apryMeHTa. APKCHHYC, apKKOCHUHYC,
apPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa 1 TOXKIECTBEHHbIE TIPEOOPa30OBaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBIL.

YpaBHeHHE, KOpPEeHb YypaBHEHHUs. HepaBeHCTBO, pELICHHWE HEPABEHCTBA.
Meton HHTEpPBAJIOB.

Pemenue nenbix 1 JpoOHO-pAllMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pelienue TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHne ypaBHEHMM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKHUX 3a7a4
W 33]71a4 U3 PA3IMYHBIX 00JIacTel HAyKU U PeaIbHON KU3HHU.

DyHKUMH U TPaPUKH

Oynkumsi, crnocoObl 3amgaHus ¢yHkuuu. ['padux ¢yHkumu. BzaumuO
oOpaTHble PYHKIUU.

OObnacTh ompeneneHus U MHOXKECTBO 3HaueHU Qynkumu. Hymm QyHkumm.
[TpoMexyTKH 3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CrenenHas (yHKIMS ¢ HATypaJbHBIM U IIEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa v rpaduK KOpHS 71-0i CTENEHHU.



Tpuronomerpuueckass OKPYX HOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GyHKINNA YUCITIOBOTO apTyMEHTA.

Hauayia MmaTeMaTH4eCKOI0 aHAJIHU3a

ITocnegoBaTenbHOCTH, COCOOBI 3aJIaHUs MIOCJICAOBATEILHOCTEH.
MOHOTOHHBIE TOCHEAOBATEIBHOCTH.

ApudmMernueckas ¥ TeOMETpUIECKasi Iporpeccui. beckoHeuyHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpUIeCKOn
nporpeccun. GopMmyna CIOXKHBIX NPOLEHTOB. Mcronb3oBaHue mporpeccuu s
pelICHUs pEeANIbHBIX 3a]1a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoxecTBO, omnepauuu Haj MHoxecTBamu. [luarpammel OJilnepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCaHUS pPeaIbHBIX
IPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Onpenenenue, Teopema, CI€ACTBUE, J0KA3aTEIbCTBO.

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHSITUSL ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCMOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosiokeHue MNpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajyieJibHble M CKpenuBaromuecs npsMble. [lapamiensHOCT NPSMBIX H
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIbHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPAMBIX; MNAPAIIIEIBHOCTh MPAMOM M IJIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH; YTOJI MEXAYy MPSAMBIMA B MOPOCTPAHCTBE.
[TapaitenbHOCTH IJIOCKOCTEM: MapajuieIbHbIE IUIOCKOCTH; CBOWCTBA
napajjiebHbIX TUIockocTel. I[lpocreifmue mnpocTpaHcTBeHHBIE (UTYpBl Ha
IUIOCKOCTHU: T€Tpa’p, KyO, mapauiesenumnes]; ToOCTPOCHUE CEUCHU.

[leprieHIUKYJISIPHOCTD NPSIMOM M TUIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMbBIE B
MPOCTPAHCTBE, NPSAMbBIC MapajluICIbHBIE W NEPHECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TNPSAMOM H IUJIOCKOCTH, TEOpeMa O NpsSMOu
MEPIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJ MEXAY MNPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIA  yroJ, JIMHEWHBIA Yroa JBYTPaHHOTO  yTJa.
[leprieHAUKYJISP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MOpsIMOM 10  TUIOCKOCTH,  TpoeKuust  (GUrypbl  Ha  IJIOCKOCTb.
[lepieHAUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHIAUKYJSIPHOCTA  JIBYX
Iockocter. TeopemMa 0 TpEX NepIEHIUKYJIApax.

MHororpaHHuKH

[ToHsiITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: n-yronbpHas
pU3Ma; TpaHu U OCHOBAHUS MPU3MBI;, MpsiMasi U HAKJIOHHAs MPU3MBI, OOKOBas U



MOJTHAs MMOBEPXHOCTH MIPU3MBL. [Tapamutenenunen, IPSIMOYTOJIbHBIN
napajuiesienunes U ero cpoicra. Ilupamupa: n-yroiapHas nupamuga, rpaHd U
OCHOBaHME MUPAMUJIbI; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yCeu€HHasl MNHUpaMuaa. OIDJEMEHTbl TpuU3Mbl W nupamuibl. [IpaBuiibHBIC
MHOTOTPaHHUKHU: TOHSATHE MPABWIBHOIO MHOTOTPAHHUWKA; MPaBUJIbHAS MpPU3MA U
npaBWIbHAs TNUpPaMUIa; NpaBUIbHAS TPEYroJibHash MUpaMHIa W TPaBUIbHBIN
teTpadp; KyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeka’Ip v ukocasap. CeueHus Npu3Mbl U TUPaAMU/IBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSMOM,
IUDIOCKOCTU.  DJIEMEHTBl CHUMMETPUM B NHUpaMUAAX, MOapajuiesenunenax,
MPaBUWJIbHBIX MHOTOTPAHHHUKAX.

Boluucnenne 5JIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaIM, YTJIbL.
[Tnomanas OOKOBOW MMOBEPXHOCTM W TIOJHOM MOBEPXHOCTH MPSIMOW IPHU3MBI,
IJIOLAJAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM TPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW THUPAMUJIBI,
TeopeMa O Iulomanu yceuéHHoM mnmpamuabl. [loHstne 006 00bEMe. OOBEM
MAPAMHU/JIbI, TPU3MBL.

[logoOubie Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMu TOAOOHBIX TEl.

«BeposATHOCTH M CTATHCTHKA»

[IpencraBienne nMaHHBIX C TOMOIIBIO Tabmui u guarpamm. CpegHee
apuMeTHIecKoe, MeIuaHa, HauOoJbllleeé W HAWMEHbIEEe 3HAYCHHUS, pa3Max,
JUCHIEPCHS U CTAHIAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

Crny4aitHble SKCIIEPUMEHTHI (OMBIThI) U CIyYallHbIe COOBITHSI. DJIEeMEHTapHbBIC
coObITUs (MCX0/bl). BeposTHOCTH ciiydallHOTO COOBITHS. BIM30CTh 4YacTOTHI U
BeposITHOCTU ~ coObITuil.  Cily4ailHble  ONBITBI € PaBHOBO3MOKHBIMU
JJIIEMEHTAPHBIMU  COOBITUAMU.  BeposatHocTH  cOOBITUI B OMBITaxX €
PAaBHOBO3MOHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepanuu HaJ COOBITUSIMU: TepecedeHne, 00beTMHEHNE, TPOTUBOIIOIOKHBIC
coObITus. J{narpammel Dinepa. @opMyiia ClI0KEHHSI BEPOATHOCTEH.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEH. [lepeBo CiydailiHOTO
skcniepuMenTa. @opmyiia mojaHoN BeposiTHOCTU. HezaBucuMbie COOBITHS.

Kom6unaTopHnoe npaBuio ymHoxxkenus. [lepecranoBku u ¢akropuan. Yucio
couetanuit. Tpeyronpuuk [lackams. ®opmyna 6maoma HeroToHa.

bunHapHbIil ciy4ailHbIil ONbIT (MCHIBITAHUE), yCIIEX U Heynauya. HezaBucumbie
ucnbiTanus. Cepus HE3aBUCHUMBIX HCHBITAaHWN 10 mniepBoro ycmexa. Cepus
HE3aBHCHMBIX UCIIBITAHUM bepHyum.



Cnyuaitnas  BennunHa. Pacnpenenmenune  BeposAtHocter.  [{marpamma
pactipenenenud. [Ipumepsl pacnpenenceHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMUAJIBHOE.

11 KIIACC

Yuciia 1 BBIYUCTICHUSA

Harypanbnsbie u nensle yncia. [IpuzHaku 1eMMOCTH LENbIX YACEL.

CreneHb C pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTENCHU.

Jlorapudwm gncna. JlecaiTuaHbIe U HATypaTbHBIC JIOTApU(PMBL.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpOXKEHH, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPKAIIUX CTENEHH C PALMOHAIbHBIM
IIOKa3aTEeJIEM.

[Ipumepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[Toka3aTenpHbIC YPaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl JIMHEWHBIX YpaBHEHUHN. PelieHne npukiaaHbiX 3a/ad ¢ MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHECHUM.

CuctemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM UM  HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3a7ady M 3aJady M3 pa3IMyHbIX oO0JacTel HayKh M pealbHOU
YKHA3HU.

DOyHKUMH U TPapuKku

Oyukrus.  [lepuonnueckne  ¢yHkuuu. [IpomMexxyTku  MOHOTOHHOCTH
bynkuuu. MakcumMymbl 1 MUHUMYMbI QyHKUMUA. HauOosblllee U HauMeHbIIee
3HauYeHUE (PYHKIIUU HA TPOMEKYTKE.

Tpuronomerpudeckue QyHKIHH, UX CBOWCTBA U TPaPUKH.

[TokazarenbHas u norapudpmMuyueckas GyHKIUU, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpagukoB PyHKIUN ISl PElICHUs] YPABHEHUM U JTMHEHHBIX
CHCTEM.

Hcnonw3oBanue rpadukoB QGYHKIUN JUIsT KCCIEIOBAHHUS MPOIECCOB MU
3aBUCHUMOCTEH, KOTOPHIE BO3HHUKAIOT TPH PEHICHUW 3a7a4 W3 JAPYTUX YUeOHBIX
IIPEIMETOB U PEAIbHOMN KU3HMU.

Hayana MaTeMaTH4eCKOro aHaJIM3a

HenpepoiBHbie GyHKIIMKU. MeTo MHTEPBAIOB ISl PEIICHUSI HEPABEHCTB.

[MpomsBognas  dyukmuu. ['eomerpudeckuidi ©u  (QU3UYECKUHA  CMBICTT
MIPOU3BOJHOM.



[IpousBogubie  smeMeHTapHbIX  QyHKIUE.  DopMynbl  HAXO0XKACHUSA
MPOU3BOJHON CyMMBI, IPOU3BE/ICHUS U YACTHOTO (DyHKITUH.

[TpumeHeHue Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
AKCTpeMyMbl. HaxoxkaeHue HauOoJbIIero 1 HAMMEHbIIIETO 3HAaYeHUs (PYHKIIUU Ha
OTpE3KE.

[IpuMeneHue NPOU3BOJHOM JJII HAXOXKJACHUS HAWJIY4Iler0 pELICHUs B
NPUKIAIHbIX 3aJa4yax, [Jis ONpPEAeNIeHUs] CKOPOCTH Mpoliecca, 3aJaHHOIO
dbopmyIioi uau rpaguKoM.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

Wuterpan, ero reomerpuueckuii u (usnueckuii cMmbIci. Beraucnenue
uHTerpana no popmyne Herorona—JleiiOnuna.

Tesa Bpalmenus

[unuaapuyeckas MOBEPXHOCT, oOpasyroliue UIMHAPUYECKON
NOBEPXHOCTH, OCh ILWJIMHJIPUYECKON MOBEepXHOCTU. LlunmHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasywImas W OCh, IUIOMAAb OOKOBOM W TOJHOM
IIOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOM noBepxHocTu. KoHyc: 0OcCHOBaHME U BeplIMHA, 00pa3yromas
U OCh, IUIONMIaAb OOKOBOM W TOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0Opa3zyrolre 1 BbICOTA; OCHOBAaHUS U OOKOBAsi HOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, DUAMETP; IUIOMIAb MMOBEPXHOCTU CQEPHI.
B3auMHoe pacnonosxkenue chepsl U MIOCKOCTH; KacaTeslbHas MIOCKOCTh K cdepe;
IJI01A/1b CEpHI.

N300pakeHne Ten BpallleHHsl Ha IJIOCKOCTH. Pa3BEépTka LMIMHApA U KOHYCA.

KoMOuHnanuu Tenm BpalieHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKoOJIO cdeprl; cdhepa, BOHCAHHAS B MHOTOTPAHHUK, WIH TeEJO
BpaIICHUS.

[Tonsatue 06 06BEMe. OcHOBHBIE CBOKCTBA 00bEMOB Te. Teopema 006 00bEME
OpsIMOYTOJIBHOTO Mapajulesienuiena v ciaeactBuss u3 He€. OObEM LMIMHAPA,
koHyca. O0BEM 1apa u miomaas chepsl.

[Tono6ueie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00bEMaMu OAOOHBIX TEl.

Ceuenuss mwivHiapa (mapajuielbHO M TNEPHEHAMKYJSPHO OCH), CEUYEHHS
KOHyca (mapajjielbHOE OCHOBAHMIO M IPOXOJSILEE 4Yepe3 BEpIIMHY), CEUEHUs
mapa.

BekTopbl U KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha miaockocTH U B npocTpancTBe. CloXKeHue U BBIYUTaHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4MuCio. Pa3znoxkeHne BeKTopa o TPEM HEKOMILIaHAPHBIM
BekTopaM. I[lpaBwio mapawienenunena. Pemenue 3amay, CBS3aHHBIX €



IPUMEHEHUEM TIPaBWJI JACUCTBMM € BekTopamMu. IIpsmoyrosbHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTOJd MEkXIy Bekropamu. CKalApHOE TPOU3BEIECHHUE BEKTOPOB.
Brruncienre yrioB Mexay NpsAMbIMU U IUIOCKOCTSIMU. KOOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a/1a4.

«BeposATHOCTBL M CTATHCTHKA»

UucnoBple  XapakTEpUCTUKHA  CIyYaWHBIX  BEIWYUH: MaTeMaTH4YECKOe
OKMJAHUE, IUCIEPCUss W CTAaHNAPTHOE OTKIOHEeHue. lIpumeprsl mnpuMeHeHus
MAaTeMaTU4YECKOr0 OXKUJAHWs, B TOM YHMCIE B 3aJadax U3 IOBCEIHEBHOM JKHU3HU.
Maremarnyeckoe okugaHue OMHAPHOM cilydallHOM BeNMYMHBI. MareMaTuyeckoe
0)KMJAHUE CYMMBI CIIy4alHbIX BEIMYMH. MaremMaTH4eckoe OXUJAaHuEe U
JUCTIEPCHS TEOMETPUYECKOr0 M OMHOMUAIBLHOTO PaCIpEeICHUM.

3aKkoH OONBIIMX YHMCE U €ro poJib B HayKe, NPUPOJIe U OOIIECTBE.
Br16opounbiii MeTOI HCCIIEIOBAaHUH.

[Ipumepsl HENPEPBHIBHBIX CIy4YalHbIX BeaWduH. [loHATHE O IIOTHOCTH
pacnpeneneHus. 3agadu, NPUBOJALIIME K HOpMaJIbHOMY pacnpenenenuto. [lonstue
0 HOPMAJIBHOM PaCIIPEICIICHAH.

IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenne ydeOHOTO TmpenMera «MaTtemaTtuka» JOJDKHO OOecTeunBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHUs CICAYIOMINX JIUUYHOCTHBIX,
METaINpPeIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pE3yNbTaTbl OCBOCHUS MPOrpamMMbl ydyeOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIINN 00YUaAIOMIEToCs] KaKk aKTHBHOTO
U OTBETCTBEHHOTO WIEHa POCCHUUCKOro OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COLMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GyHKIUSAMY ¥ Ha3HAYCHHEM.

[TatproTHYECKOE BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXAaHCKON MJACHTUUYHOCTH, YBAXKEHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEeMAaTUKU, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKECHUAM POCCHICKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHUYE€CKOW IIKOJIBI,



K HWCIIONh30BAHUIO 3THUX JOCTIKEHUW B JPYTHX HayKax, TEXHOJOTHAX, cdepax
DKOHOMUKHU.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, HATHUYECKOTO  TMOBEACHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTHMKEHUN HAYKH U JIESITEIbHOCTBIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIEro.

DCTETUYECKOE BOCIIUTAHUE:!

3CTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOYas ICTETUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyKJIeHUN;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJOB UCKYCCTBA.

®u3n4YeCcKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHYeCKHWE 3HaHUS B
MHTEpecax 370poBOro u 6e3omnacHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTaHKE, COATAHCUPOBAHHBIMA PEXUM 3aHSATUU U

OT/bIXa, peryJsipHas busnueckas AKTUBHOCTb); busnuecKoro
COBEpIIICHCTBOBAHUA, npu 3aHATHAX CTIOPTHBHO-037I0POBHUTEIHLHON
JeSITeIbHOCTBIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pazauuHbiM  chepam  MpodecCHOHAIBHON  JNEATENBHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peain30BbIBATH COOCTBEHHBIC JKU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K MaTeMaTHMYecKOMy OOpa3oBaHHIO U
caMO0OOpa30BaHUI0 HA NPOTSHKEHUHM BCEW MKU3HU; TOTOBHOCTBIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUU MPAKTUUECKHX 3aJ1a4 MaTEMAaTHYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO JKOJOTHYECKONW KYyJIbTYphl, TOHWMAHHUEM BIUSHUSA
COLIMATIbHO-P)KOHOMUYECKUX TMPOIECCOB Ha COCTOSIHUE MPUPOTHON M COLMATBHOU
Cpelbpl, OCO3HAaHMEM TJI00AJBbHOTO  XapakTepa JKOJOTHYECKUX Mpodiiem;
OpUEHTallue Ha TPUMEHEHUE MaTeMaTH4eCKUX 3HAHUU IJis pelleHUs 3anad B
o0JacTu OKpyXKarolield Ccpeapl, IUIAHUPOBAHUS TOCTYNKOB W OIEHKA WX
BO3MOJKHBIX MOCIEACTBHM ISl OKPY>KAIOIIEH Cpebl.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOW  MPAKTUKH, [MOHUMAaHUEM
MaTeMaTHYeCKON HayKH Kak cdepbl 4YeIOBEUECKOH MAesITeNbHOCTH, ITamoB ¢
pa3BUTUS M 3HAYUMOCTH [UIsl PA3BUTHUS LMBUIU3ALMU; OBIAICHHEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTUYECKOW KyJIbTypOH KakK CPEICTBOM TO3HAHUS MHUPA;



TOTOBHOCTBIO OCYILIECTBIIATh MPOEKTHYIO M MCCIEIOBATENBCKYIO JIESITEIbHOCTh
VH/IMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbI Y4E€OHOTO MpeaMeTa
«Maremartukay XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvie = no3naseamenvmvle  Oeticmsus,  obecneuuaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YYaowuxcs (0ceoeHue
Memooo8  NO3HAHUS ~ OKpYJcaowe2o  mMupa,  NpUMeHeHue  J102U4eCcKux,
uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

ba3oBblie IOTHUECKHE NENCTBUSA:

e BBIBIIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHATUN, OTHOUICHUH MEXIY TIOHATUAMH; (OPMYIUPOBATH
OTIpENICICHNs] ~ TOHSATUN; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanuy, OCHOBAaHUA Uil OOOOIICHHS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opmMynIHpoBaTh U  NpPeoOpPa3OBHIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemyiaraTh  KPUTEPUH  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOJBI C HWCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATENbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpaTh CHOCOO pemieHusT y4eOHOW 3amadu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pelUICHUs, BBIOMpaTh Haubosee MNOAXOIANIMI ¢ Y4E€TOM
CaMOCTOSATEILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3zoBeie nccnenoBaTenbCKue ACHCTBUS:

e HCIIOJNB30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHHUE;



MIPOBOIUTH CaMOCTOSTEIILHO CTUTAHUPOBAHHBII IKCIIEPUMEHT,
UCCJICIOBAHNE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
o0beKTa, SBJICHHS, TPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXKIY
00BEKTaMH, SIBIICHUSIMH, TPOIECCAMU;

CaMOCTOSITeNILHO (OPMYJIMPOBATH O0OOIIEHHUSI U BBIBOJBI [0 pe3yjibTaTaM
MPOBEIEHHOTO HAOJIONEHUS, WCCIEAOBAHNS, OICHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

IIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIIECCa, a TaKKE BBIABUTAThH
MIPEATOJI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSX.

Pabota ¢ uadopmanmeii:

2)

BBISBJIATH eULINUTH MHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BOIIPOC U JJIs PELICHU 3a1a4u;
BbIOMpaTh ~ MHPOpPMALMI0 W3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(DOpPMALUIO
pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHUS;
CTPYKTYpUpPOBaTh MHGOPMALIUIO, IPEACTABIATh €€ B PA3IMYHBIX (opMax,
WLTIOCTPUPOBATh rpapuuecKy;
OLICHUBATH HaJEXKHOCTh uH(popMauu 1o CaMOCTOSITEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonvie  KoMMyHuxamugnwle Oelicmeus, obecneyugarom

chopMuUpoBaHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCS.
OO01ienue:

BOCIIPUHUMATh M  (QOPMYJNHpPOBAaTH CYKJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIICHHUS; CHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS I10
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATh OJYyYEHHBIN pPe3yJIbTaT;

B X0/ 00CYKJEHHS 3a7jaBaTh BOIPOCHI 10 CYIIECTBY 00CYX1a€MOU TEMBI,
npoOJeMbl, periaeMoi 3ajauu, BbICKa3bIBaTh UAECH, HAIICJICHHbIE HAa MIOUCK
pELICHMs]; COIOCTABIATh CBOU CYXIEHHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB JAHaiora, oOHapyXUBaTh pa3MiyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHNUS;
NPEACTaBIATh  pe3yJbTaThl  pPEIICHHUS  3aJa4yd,  JKCIEPUMEHTAa,
UCCJIEIOBAHMS,  TPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 33]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

[IOHUMAaTb W WCHOJIB30BAaThb  IIPEUMYLIECTBA  KOMAaHAHOM U
WHIUBUYaIbHOM pabOThl MpU PEIICHUH YYEOHBIX 3aJ1ay; IPUHUMATh LENb
COBMECTHOM JEATEIIbHOCTH, IUIAHUPOBATh OPTaHMU3ALNI0 COBMECTHOU



paboThI, pacrpeAesaTh BUABI padOT, JOTOBAPUBATHLCS, 00CY IATh MPOIECC
U pe3ysbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

e Y4YacCTBOBaTh B IPyNIOBBIX popMax paboThl (00CYkaeHUS, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOW JIEHCTBHSI C JPYTUMH YJIE€HAMU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHUCTBUSI.

3) Vuusepcanvnvie  pecynamueHble Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusauus:

COCTaBJIATh IUIaH, AJITOPUTM PELICHUs 3aJ]aul, BHIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YUETOM HOBOW MH(pOpMaLUy.

CaMOKOHTPOJIb:

e BIAQJCTh HABBIKAMH TMO3HABATENBHON pEQIIEKCHH KaK OCO3HAHHS
COBEPIIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJ€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJs Ipolecca U
pe3ysbTara pelieHus MaTeMaTUYeCKOH 3aauH;

e TMpPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3aJla4yd, BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSATENIbCTB, TAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBHE pe3yJjbTaTa LU U YCIOBUSIM, OOBICHSITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHMSI PEe3yJIbTaTOB JIEATEIbHOCTH,
HAXOJHTh OIMUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbBTATBI

OcBoenue yueOHOro Kkypca «MaremaTtvka» Ha ypOBHE CPEIHEro oOIero
o0pa3oBaHusl JOHKHO 00€crednBaTh JIOCTHKEHUE CIEAYIOMIUX IPEeIMETHBIX
00pa3zoBaTeIbHBIX PE3YIbTATOB:

10 KVIACC

YucJa 1 BIYUCJIEHUS

OnepupoBaTh TOHATUSAMH: PaIlMOHAIBHOE U JECUCTBUTEIIBHOE YMCIIO,
OOBIKHOBEHHASI U IECATUYHAS IpOOb, MPOIEHTHI.

Boeinmonusate  apudmeTuyeckue  onepauud ¢ pAMOHAIBHBIMU |
JICUCTBUTEIILHBIMH YHCJIAMH.

Beinonuars npuOamKEHHbIE BHIYMCICHUS, UCIIONb3Ys MpaBUia OKPYIJICHHUS,
JIeJIaTh MPUKUIKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUM.



OnepupoBaTh NOHATUSAMU: CTENEHb C IEJIBIM IOKa3aTejleM; CTaHAapTHas
dopma 3ammcu JEHCTBUTENIBHOTO 4YHCIA, KOPEHb HaTypajbHOW CTEINEHHU;
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aIIUCU JEHCTBUTENBHBIX YUCEI [l PEILICHUS
IPAKTUYECKUX 3a]a4 U MPEICTaBICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOIO YIJa;
MCII0JIB30BAaTh 3aIMCh MPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIUU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSAMU: TOXKIECTBO, YPaBHEHHME, HEPABEHCTBO; LEJOE,
panroHaIbHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHsaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPUUYECKHUE YPAaBHEHUS.

BoinonHaTh npeoOpa3oBaHus LENbIX, PAlMOHANBHBIX W UPPaLUOHATBHBIX
BBIDA)KEHUM W pellaTb OCHOBHBIE  THUIIBI  LEJbIX, pPAlMOHAIBHBIX U
VPpalMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs U HEPABEHCTBA JUIS PELICHUS MaTEMaTUYECKUX 3a]1a4
W 33]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.

MopnenupoBarh peajibHble CHUTyallMd Ha S3bIKE auredpbl, COCTABISTH
BBIDAKEHUSI, YpPAaBHEHMS, HEPABEHCTBA 10 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alllapara anreopsl.

DyHKIUHN U rpaPUuKH

OnepupoBaTh MOHATUAMM: (PYHKUHUSA, CIIOCOOBI 3a1aHus (PyHKIMH, 001acTh
OTpeAeNeHUus] U MHOXECTBO 3HaYeHU (QyHKIHH, Tpaduk (QYHKIHH, B3aHMMHO
oOpaTHbIe PYHKITUH.

OnepupoBaTh NOHATUAMU: UYETHOCT W HEUETHOCTh (YHKIUH, HYJIU
(YHKIMM, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKLUMMA 715 pelieHus] ypaBHEHUH.

Ctpouts 1 unTaTh rpaduKu JTUHEHHON (PYHKUIMHU, KBaAPATUYHON (DyHKIHUH,
CTENIEHHOMN (PYHKIIMH C LEJIBIM OKa3aTeNIeM.

Wcnonp3oBath rpaduku (QyHKUMH JUIs HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH NpPH PEIICHUM 3aJlad U3 JPYTUX y4eOHBbIX MPEIMETOB U pealbHOU
KU3HU; BbIpaXaTh GOpMyJIaMu 3aBUCUMOCTH MEKY BEIIMUYMHAMHU.

Havayia MaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTh NOHATUAMU: TMOCIEAOBATEIBHOCTh, apupMeTHUecKass U
reOMETpUYECKas IPOTPECCUM.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaIOLlas T'E€OMETPUYECKAs
nporpeccusi, cymma 0€CKOHEYHO yObIBAIOIIECH FreOMETPHUUECKON MPOTPECCHH.

3aaBaTh NOCIEI0BATENBHOCTH PA3IMYHBIMU CIIOCOOaMU.



Hcnonp30BaTh CBOKMCTBA MOCIENOBATENBHOCTEN U IIPOTPECCHN IS PELICHUS
peanbHBIX 3aJa4 IPUKIIAJHOIO Xapakrepa.

MHosxecTBa U JIOTMKA

OnepupoBaTh MOHATUAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMHM.

Hcnonp30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar il ONUCAHUsA
pearbHBIX TPOLECCOB M SABICHUM, MPU PEIICHUH 33Jad U3 APYTUX Y4EOHBIX
IIPEAMETOB.

OnepupoBaTh  NOHATUSAMH: ONIpeJieNICHNE,  Teopema, CIIEICTBHE,
JI0OKa3aTEIbCTBO.

I'eomerpus

OnepupoBath MOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATE aKCMOMBI CTEPEOMETPUU U CIEACTBHUS W3 HUX IIPU PELICHHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUAMMU: MMAPAIUIENBHOCTD U NEPIIEHAUKYJIIIPHOCTD IPSIMBIX
Y IIJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pacIOIOKEHHUE MNPSMBIX M IIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YroJ, TPaHW JBYTPAHHOIO YyIJa,
pedpo ABYTpaHHOTO yrila; JUHEHHBIM Yroyl IBYIpPaHHOIO YIJIa; rpajyCcHas mepa
JIBYIPaHHOTO YyTJIA.

OnepupoBaTh NOHATUSAMU: MHOTOIPAHHMK, BBIIYKJIBIA M HEBBITYKJIBIH
MHOTOI'PaHHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NMHMpaMuia; MpHU3Ma,
IPSIMOYTOJIBHBIN Mapaenenumne, Ky0).

KnaccupuuupoBath ~ MHOTOrpaHHMKH,  BBIOMpass ~ OCHOBaHMS  AJIA
KJacCU(pUKauu (BBINYKJIblE W HEBBIMYKJIblE MHOTOIPAaHHUKU; TPaBUIIbHbBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MIPU3MBI, TApaJIJICIICTIUIIEbI ).

OnepupoBaTh NOHATUAMU: CEKyLIas IIIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSICHATH NPHUHLIMIIBI TOCTPOEHUS CEYEHUH, UCIOb3YSI METO/ CIE0B.

Crpoutrb ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXyY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYUH O 00pa3lam WiH
QITOPUTMAaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOABl IPU PEUICHUU
CTAaHJAPTHBIX MAaTEMAaTHUYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUU MEXIY ABYMs
TOYKaMH, OT TOYKH JO NPsIMOM, OT TOYKM [JO IIIOCKOCTH, MEXKIY
CKPEILNBAOIIAMUCS MPSIMBIMH.

Pemarp 3aaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMUUH MO0 00pa3am Win
QITOPUTMaM, INPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IIPU PEUICHUU



CTAHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXAY
CKPCILMBAIOIIMMUCA MPSAMBIMH, MEXKAY TMPAMOM M  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOIIAMA MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMuaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCIATH COOTHOUIEHUS MEXIY
TUIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepPTEKax U
pUCYHKaX.

[TpumenaTs reomerpuueckue (HakTbl IS PEUICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANOIATaAIOIINX HECKOJIBKO [IaroB PELICHHUS, €CJIU YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpoOCTEHIIME MNPOrPAMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOAUTE HpUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
YKW3HU, PACTIO3HABATH NIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IppuMEHATh MOJYyYEHHBIE 3HAHUSA Ha IPAKTUKE: AHAIM3UPOBATh PpEAJIbHBIC
CUTyallun W NIPUMEHATh W3YUYCHHBIC IOHATHUSA B IIPOLIECCE IOMCKA PELICHUs
MaTeMaTHU4eckKu CQHOpPMYyJIMPOBAHHON MpoOJeMbl, MOJIEIUPOBATh pPEaJbHbIC
CATyallud HA S3bIKE T'E€OMETPUHM, MCCIENOBAaTh IOCTPOCHHBIE MOJEINA C
UCIIOJIb30BAaHUEM TI'E€OMETPHUYECKMX TOHSATHM W TeopeMm, ammapara anreopbl;
pemaTe IPAKTUYECKHE 3a7a4yd, CBA3AHHBIC C HAXO0XKICHUEM TI€OMETPUYECKUX
BEJINYUH.

BeposiTHOCTH M CTATHCTHKA

Yurarb ¥ CTPOUTH TAOJIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHee  apu(pMETHUYECKOoe,  MeIuaHa,
HauOoJbLIee, HAMMEHBIIIEE 3HAUCHHUE, pa3MaX MacCUBA YMCIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSIMU: CIYYalHBIM SKCIEPUMEHT (OMBIT) U CIIy4ailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HMCXOJ) CIy4alHOr'O OIIbITA;
HAXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYallHBIMH COOBITHSIMU,
HaXOJUTh W CPaBHUBAThb BEPOSITHOCTU COOBITUH B M3YUYECHHBIX CIIyYailHBIX
DKCIIEPUMEHTAX.

Haxomute u QopMynupoBaTh COOBITHUS: TIEpeceueHue Hu OOBEAMHEHHE
JAHHBIX  COOBITUH,  COOBITHE, TPOTUBOIIOJIONKHOE  JIAaHHOMY  COOBITHIO;
M0JIB30BAaThCSl AUAarpaMmaMu Oijepa u GopMyJoN CIIOKEHUSI BEPOATHOCTEN NpuU
penieHuuy 3aaad.



OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C MOMOUIBIO IMPABUJIA YMHOXEHHS, C MOMOIIBIO JEpeEBa
CIIy4aiiHOTO OMBITA.

[IpuMeHsITH KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEIICHUU 3a7a4.

OnepupoBaTh TOHATUSMH: MCIBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEpPUSA
UCIIBITAHUM, YyCINEX M HeyJaua, HaXOJUTh BEPOATHOCTU COOBITUH B Cepuu
HE3aBUCUMBIX HCTBITAHUN JI0 TIEPBOTO YCIeXa; HAXOAUTh BEPOSITHOCTU COOBITHUIA B
CepUM UCTIbITaHUN bepHyum.

OnepupoBaTh  NOHATUSIMM:  Clly4dailHas  BEJIIMYMHA,  paclpeacsieHue
BEPOSTHOCTEH, THArpaAMMa PACIPEACICHUS.

11 KVIACC

Yucaa 1 BBIYMCICHUSA

OnepupoBaTh MOHATUSMHU: HATypaJlbHOE, ILEJOE YHCIO; HCMHOJIb30BaTh
MPU3HAKU JICIMMOCTH LIEJbIX YHUCEN, PA3JIOKCHUE YMCIIA HA MPOCTHIE MHOXUTEIIH
JUISL PEILICHUS 3a7a4.

OnepupoBaTh MOHATHEM: CTEIEHb C PALIMOHAIBHBIM MOKA3aTEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYUCIA, NECATUYHBIE U HATypajbHBIC
Jorapu@mel.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAXKECHMIA;
ONIEPUPOBATH IOHATUSMM: IIOKA3aTEIbHOEC YPAaBHEHHE M HEPABEHCTBO; PELIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoeinonusaTe npeoOpa3oBaHUs BBIPAKEHHM, COJEpXKaAIIUX Jorapudmei;
OTIEPUPOBATh MOHATUAMU: JIOTapU(PMHUUECKOE YPABHEHHE U HEPABEHCTBO; pelIiaTh
OCHOBHBIC THUIIBI JIOTAPU(MHUIECKIX YPAaBHEHUN U HEPABCHCTB.

Haxonuts pemeHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEHHBIX YPABHEHUU U €€ PEUICHUE;
MCII0JIb30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUH ISl PELIICHUS TPAKTUYECKUX 3a7ad.

Haxonute peuieHus mpoCTEMIINX CHCTEM U COBOKYMHOCTEHW PAllHOHAIBHBIX
YPAaBHEHUN U HEPABEHCTB.

MopenvupoBaTh pealibHbIE CUTyallud Ha SA3BIKE aireOpbl, COCTaBJISATh
BBIDAXKCHUS, YPaBHEHMS, HEPABEHCTBA W CHUCTEMbl II0 YCIOBHUIO 3a/JayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETU C UCIOJIb30BAHUEM anmnapara ajareOpslL

DOyHKUMH U TPaPuKku

OnepupoBaTh  MOHATUSAMU: TMepUOAWYEcKas  (YHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH  (DYHKI[MH, TOYKM OJKCTpemMyMma (PyHKIMH, HauOoJsbllee U
HavMEHbIIIee 3HAueHUS QYHKIUU Ha TMPOMEXKYTKE; UCIOIb30BaTh WX IS
UCClIeI0BaHUs PYHKIUH, 33JJaHHOUN rpaduKOM.



OnepupoBaTh MOHATUAMU: IpadUKH MOKA3aTEIbHOH, JIOrapu(pMUUECKON U
TPUTOHOMETPUUYECKUX (YHKIUH; N300paxkaThb UX HA KOOPAMHATHOM IIIOCKOCTU U
UCIIO/IB30BaTh JJIsl PELICHNs YPAaBHEHUN U HEPABEHCTB.

N300paxxatb Ha KOOPJAMHATHOM IJIOCKOCTH T'padUKU JUHEHHBIX ypaBHEHUN
Y VCIIOJIb30BaTh UX I PELIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonp3zoBate Tpaduku (yHKUMHA IS HKCCIENOBAHUS TMPOIECCOB U
3aBUCUMOCTEH U3 IPYTuX y4eOHBIX AUCLHUILINH.

HavaJjia MaTeMaTH4€CKOr0 aHAJIN3a

OnepupoBaTh MOHATUSIMU: HENPEPbIBHASL (QYHKLHNS; TPOU3BOAHAS (DYHKIIHH;
UCTIOJIb30BaTh TEOMETPUUECKUN U (PU3MUECKHI CMBICI POU3BOIHOM AJISl PEIICHUs
3a1ad4.

Haxoautb npon3BoAHbBIE 3JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEAECHMSI, YACTHOTO (QYHKIUIA.

Hcnonb30BaTh MPOU3BOAHYIO AJIs UCCIEA0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y SKCTPEMYMBI, IPUMEHSATh PE3YyJIbTAThI UCCIEIOBAHUS K IOCTPOCHHIO TPa(HUKOB.

Hcnonp30BaTh NPOM3BOAHYIO [UI HAXOXKICHUS HAWIY4IIEro pELICHUSA B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MNOHATUSMHU: T[E€pBOOOpa3Hasi W  HHTErpall; MOHUMATb
reOMETPUYECKUI U (PU3NYECKUN CMBICI UHTETpaia.

Haxoguts mepBooOpa3Hbie 3JIeMEHTApHBIX (DYHKIWN; BBIYUCIATH WHTErpal
no ¢opmyne Herorona—JIeitouumna.

Pewars mpukiiagHele 3aa4d, B TOM YHUCIE COLMAIBHO-DKOHOMHUYECKOIO M
(bu3HUecKoro xapakrepa, CpeJICTBaMU MaTEMAaTUYECKOT0 aHAJIU3A.

I'eomerpusn
OnepupoBaTh MOHATHSIMH: LUIUHAPUYECKAs TMOBEPXHOCTh, OOpa3yroIIue
IWJIMHIPUYECKON IIOBEPXHOCTH; AIAHAP; KOHHYECKAs IIOBEPXHOCTH,

oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdhepa U map).

OOBSICHATH CIOCOOBI TTOTYUYEHUS TS BPAIICHHUS.

KrnaccudunmpoBats B3auMHOE pacronoxeHue chepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTa; IIAPOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Boraucnsate  00BEMBI W IUIOMIAMM  TOBEPXHOCTEH TEN  BpAIEHUS,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HopMyI.

OnepupoBaTh MOHSATUSMU: MHOIOTPAaHHUK, BIHCAHHBIA B chepy H
OMHCAaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHHUK WM TEJO
BpaIllCHUS.



BbraucisTe COOTHOMICHHS MEXAY IUIONMIAISIMHA TTOBEPXHOCTEH M 0O0BEMaMu
MOTI00HBIX TEJL.

N306paxkath u3ydaemble (PUTypbl OT PYKM U C MPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINoaHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIIICHHUS.

W3BnekaTh, WHTEPHIPETHPOBATH H MNPEOOpa3oBbIBATh HMHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpeACTaBICHHYIO HA YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B POCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO0, O0BACHATH, KAKUMU CBOWCTBAMHU OHU 00JIaJAIOT.

[IpuMeHATH IpaBUIIO NapaJUICICIUINEAA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJIIPHOE TMPOU3BEACHUE, pPACKIaAblBaTh BEKTOp MO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh IIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTh reomerpuueckue (axThl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NPEAnoJaralinX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJaHbl B IBHOH (opMe.

Pemate mpocreimme reoMeTpuyecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOAA.

Pemlarp 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKUX OTHOLICHUH U
HaXO0XXJICHUE T€OMETPUUYECKUX BEIUYMH M0 00pa3liaM WiIu ajropuTMam, NpUMEHss
W3BECTHBIE METO/IBI IIPU PEIICHUU CTAHAAPTHBIX MAaTEMaTUYECKUX 3a7a4.

[IpumeHaTs mpocTedMe NPOrPAMMHBIE  CPEIACTBA W BJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOANTH TPUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEHW B MPUPOJIE U
YKA3HU, PACO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeEHATH TOTYy4YEHHBIE 3HAHKS HA MPAKTUKE: aHAJIU3UPOBATH PEATIbHbBIC
CUTYAILIMU U PUMEHSTH U3yUYEHHBIC IIOHATHS B IPOLIECCE TOMCKA PEIICHUS
MaTreMaTU4ecku chopMyJIUPOBAHHOU MPOOIEMbI, MOJICTUPOBATH PEATbHbIC
CUTYAIIMU HA SI3bIKE TEOMETPUH, UCCIIEIOBATH TIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, arrapara aireopbl; pearhb
IIPAaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BETNYHUH.



BeposAiTHOCTH M CTATHCTHKA

CpaBHMBaThb  BEpPOSITHOCTM  3HAYEHUN  CIy4YalHOW  BEJMYMHBI IO
pacrpeeseHUIO WK C MOMOIIBIO JUarpamM.

OnepupoBaTh NOHATHEM MATEMATUYECKOTO OKUIAHUS; TPUBOIUTH IPUMEDHI,
KaK MPUMEHSETCI MAaTEMATHYECKOE OXKHAAHWUE CIyYaWHOW BEIWYUHBI HAXOIUTh
MAaTEMaTHYECKOE OKHUIAHUE 110 TAHHOMY PaCIPEICIICHUIO.

HmeTh mipeicTaBIeHHE O 3aKOHE OOJIBIITUX YUCET.

HNMeTs npencTaBieHue 0 HOPMAJIbHOM PaCpPEICICHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne HaumeHoBaHue pa3ie/ioB U TeM
n/n NPOrpamMMbl

MHokecTBa pallMOHAIBHBIX U
JEUCTBUTEILHBIX YHCEN. PalioHaibHbIe
yYpaBHEHUS U HEPABEHCTBA

BBenenue B crepeoMeTpurio

[IpsmMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE.
[TapannenbHOCTh MPSMBIX U INIOCKOCTEN

@Oyukiun 1 rpaguku. CTeneHs ¢ 1ebM
IIOKa3aTeJIeM

Apudmerndecknii KOpeHb N—OH CTETIEHU.
HppaunoHanbHble YpaBHEHUS U HEPABEHCTBA

HpeI[CTaBJ'IeHI/Ie JaHHBIX W OIIMCAaTCIIbHasA
CTaTUCTHKA

IlepneHqUKyYISAPHOCTD NPSAMBIX U IIJIOCKOCTEN
VYTriel MEXAY OPSIMBIMU U IUNIOCKOCTSAMH
DopMmyisl
TpuroHomerpuu. Tpuronomerpruyeckue
ypaBHEHUs

Crny4JaifHbIe OTIBITHI M CITy4aiiHbIE COOBITHS,
OTIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH

KoanuyecTBo 4acoB

K
Beero OHTPOJIbHBIE
padoThI
14 1
22 1
6
19 1
4
12
10 1
22 1
3

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12
13
14
15
16
17

18

ucxoagamMu

Onepauuu HaJ COOBITHUSIMU, CIIOKEHUE
BEPOATHOCTEM

VYcnoBHas BEPOSTHOCTb, IEPEBO CIIy4altHOTO
OTIbITa, OPMYIIa MOTHON BEPOSITHOCTH U
HE3aBUCHMOCTH COOBITH

MHororpaHHuKu

[TocnenoBaTenbHOCTH ¥ TPOTPECCHU
OeMeHThl KOMOMHATOPUKU

Cepun nociie1oBaTeIbHBIX UCIIBITAHUN
Crny4aifHble BETUYUHBI U pacipeiesieHUs
OO0BEMBI MHOTOTPAaHHUKOB

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME
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11 KITACC

Ne
n/n

10
11
12

13

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

CreneHb ¢ palliOHATBHBIM ITOKa3aTEIEM.
[TokazarenpHas pyukmus. [lokazarenbHbie
ypaBHEHHUS U HEPABEHCTBA

Tena BpaieHus
OOBEMEI TENI

Jlorapudmmaeckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUs U
HEpaBeHCTBA

MaremaThuecKoe 0KUAaHUE CIyYaiHON
BEJIMYUHBI

Jlucniepcus M CTaHJAPTHOE OTKIOHEHUE
CIIy4ailHOM BEJIUYMHBI

Tpuronometrpruyeckue GyHKIUN U UX
rpa¢uku. TpuroHoMeTpHYeCcKue
HEpPaBEHCTBA

BekTopbl U KOOpAMHATHI B IPOCTPAHCTBE
[IpousBognas. [Ipumenenne npou3BOIHOM
HHterpai u ero npuMeHeHHUs

CucreMbl ypaBHEHHI

3aK0H OOJIBIIMX YHCEIT

HemnpepsIBHBIE CiTy4aiiHbIC BETUYUHBI
(pacmipeneneHust)

KoanuyecTBo yacos

Bcero

12

12

10
24

12

KonTpoJibHbIe
padoThI

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



14 HopmansHoe pacnipeneneHus
15 HatypanbHble 1 nensle yucia

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS

16 40

3HAHUN

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 170






