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Cean¢MK

MHOACHUTEJBbHASA 3AIINCKA

Pabouass mporpamma ydeOHOTO Kypca «MatemaThka» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DemepanbHOTO
rOCyIapCTBEHHOT'O 00pa30BaTEIbHOTO CTaHAApTa CPETHETO OOIIeT0 00pa30BaHHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, MPEIBSIBISIEMBIX K MATEMATUIECKOMY
o0Opa3oBaHMIO, W TPAAMIMA POCCHUHCKOTO 0OpazoBaHus. Peanmuzanus mTporpamMMbI
oOecreuynBaeT OBJIAJCHHUE KIFOUCBBIMH KOMIICTCHIIMSIMH, COCTABJISIOMIUMHA OCHOBY
IUI CaMOPa3BUTHS U HETIPEPBHIBHOTO 00pa30BaHMUsA, IIEJIOCTHOCTh OOIIEKYIBTYPHOTO,
JUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS JUYHOCTU oOydarommuxcsa. Kypc coctout
U3 Tpex Mopayleh: «Anredpa W Havana aHaimm3a», «['eomerpusi», «Teopus
BEPOSTHOCTH M CTATHCTHKA.

IIJTAHUPYEMBIE PE3YJIBTATDI

OcBoenue yuebOHOro mnpeaMera «MaremaTuka» JIOJDKHO OOecCleyuBaTh
JIOCTUKEHNE Ha YPOBHE CpeHEro oO0Iiero oopa3oBaHUs CIACAYIONIUX JMYHOCTHBIX,
MeTaIpeAMETHBIX U MIPEIMETHBIX 00pa30BaTeIIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIC  pE3yJIbTaThbl OCBOCHHS IPOTpaMMbl  y4EOHOTO IIpeaMera
«MaremaTukKa» XapakTepU3yrOTCS:

I'pasxxtanCcKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIMUA 00YUaIOIIEToCs KaK aKTUBHOI'O U
OTBETCTBEHHOTO YJICHA POCCHICKOr0 OOIIECTBa, MPEICTABICHUEM O MaTEMaTHISCKUX
OCHOBaxXx  (PYHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBJICHHHA, TIPOIETYP
TPaKIAHCKOTO 001IecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHHEM B3aMMOJICHCTBOBATH C
COIIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIIUSIMH U HA3HAUYCHUEM.

[TaTproTnyeckoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUHUCKON TPAKIAHCKOW HJICHTUYHOCTH, YBAKCHUS K
MPOUIJIOMY M HACTOSIIEMY POCCHMCKOW MAaT€MaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKECHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJbI, K
UCIIOIb30BAaHUIO JTHX JOCTIKEHUN B JAPYrMX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU.
51

OCMﬁME{&M%ﬂCHHOCTCH poccuiickoro Hapoja; choOpMHUPOBAHHOCTHIO

QJIEKTPOHHOWM NOATNMUCHIO
HPaBCTBCHHOI'O CO3HAHHA, 3THUYCCKOI'O [[MOBCACHHA, CBA3AHHOTO C IMPAKTHYCCKHUM
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DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYCCKUM OTHOIIIEHUEM K MHPY, BKIIOYas ACTETHKY MAaTeMaTHYECCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PaCCYKIECHU; BOCIIPUUMINBOCTHIO K
MaTEMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS PUMEHSTh MaTEMAaTUYECKHUE 3HAHUSI B MHTEpEcax
310pOBOTO M 0Oe30macHOro obpasza >KM3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO (3I0POBOE TMUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHSATUA M OT/AbIXA,
peryisipHas (Qu3nyeckass aKTHUBHOCTH); (DU3NYECKOTO COBEPIUICHCTBOBAHUS, IIPU
3aHATHUSX CIIOPTUBHO-03/I0POBUTEIILHOMN JESITEIIBHOCTHIO.

TpynoBoe BocIMTaHUeE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHWUEM IIEHHOCTH TPYAOTIOOWS; HHTEPECOM K
pasnTuIHBIM chepam MpodheCcCHOHATBHON TSI TEIIBHOCTH, CBI3aHHBIM ¢ MAaTEMATHUKON H
e€ IPWIOKEHUSIMU, YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOp Oynyiieit npodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKCHUHM BCEH KU3HH,
TOTOBHOCTBIO K AaKTHBHOMY YYacCTHIO B PCIICHUW TPAKTHUYCCKUX  3a1ad
MaTeMaTU4YeCKON HANPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbl, TOHUMAHUEM BIIUSHUS
COIMATBHO-DPKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TMPUPOTHON W COIMATBHOU
Cpelbl, OCO3HAHHEM TII00aTLHOTO XapaKTepa SIKOJOTHIECKUX TTPOOIeM; OpUeHTaITneH
Ha TPUMEHEHHWE MaTEeMaTUYeCKHX 3HaHWM i1 penieHus 3ajad B 00JyiacTu
OKpYXalollel Cpefbl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH HMX BO3MOMHBIX
TOCJIEACTBUN 1T OKPYKAIOIIEU CPEIBI.

[{leHHOCTH HAyYHOTO TIO3HAHUS:

c(OPMHPOBAHHOCTHI0O MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHUEM MaTeMaTHIECKOM
HayKd Kak c(hepbl YeJIOBEUYECKON NEeATebHOCTH, ITAlOB €€ Pa3BUTHUSI U 3HAYHMMOCTH
JUTSL Pa3BUTHSI ITUBHJIM3AIMH; OBJIAJCHUEM S3BIKOM MaTEMaTHKH W MaTeMaTHYECKOM
KyJbTYpO# KaK CPEeJICTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOSKTHYIO
Y UCCJIEIOBATENBCKYIO IEATEIbHOCTh MHANBUAYATBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATDBI
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1) Vuusepcanvnvie nosnasamenvhole oeticmsus, obecneyusaom opmuposarue
0A306bIX KOZHUMUBHBIX NPOYECCO8 00YUAIOWUXCS (0CBOEHUE MemO008 NO3HAHUS
OKpYHCalowe20 Mupa; HpUMEHeHUe J02UYeCKUX, UCCi1e008amenbCKux onepayutl,
YMeHUll pabomams ¢ uHgopmayuetl).

ba3oBrle Jornueckue IeMCcTBHU:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TOHATUN, OTHOIICHWH MEXAYy MOHIATHIMH, (OPMYyIUPOBATH
OTpeAeNieHus]  TOHATWUW;  yCTaHABIMBATh  CYIIECTBEHHBIA  MPHU3HAK
KJacCU(PUKAlMU, OCHOBaHUS [UIsi OOOOILIEHUS W CpPaBHEHUS, KpUTEPUU
IPOBOJIMMOTIO aHAJIN3a;

BOCIIPUHUMATh,  (QOPMYITUPOBaTH M  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEpAUTENbHbIE W OTpHUIATENIbHBIC, €IWHUYHBIE, YacTHbIE M OOIIHE;
YCIIOBHBIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUHUS
B (akTax, IaHHBIX, HAOIIOIEHUAX U YTBEP)KICHUSX; NpeularaTb KpUTEpUu
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN ¥ IPOTUBOPEUNI;

7ieNiaTh BBIBOJIBI C HCIOJB30BAaHWEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH M0 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUN
(mpsiMble ¥ OT MPOTUBHOTO), BBICTPAWBATh APryMEHTAIUIO, HPUBOIUTH
OpuUMepbl W KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXKICHHUS W
BBIBO/IBI;

BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOIANMA C YYETOM
CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBbie nccnenoBaTenbCKue AEHCTBUS:

e

O

UCIIOJI30BaTh BOMPOCHI KaK HMCCIEIOBATCIIbCKUN WHCTPYMEHT ITO3HAHMS,
dbopMynrpoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTUBOpeUne, Mpodiemy,
yCTaHaBIMBAaTh  HCKOMOE€ W  JaHHOe,  (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHEHHE;

IIPOBOJIUTH CAMOCTOSTEIHLHO CINIAHUPOBAHHBINA KCIIEPUMEHT, HCCIICOBAaHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTUYECKOTO OOBEKTa, SIBIICHUS,
MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMu, SBICHUSMH,
MPOIIECCAMU;

b 0000IIECHUS M BBIBOJBLI IO PE3yJIbTaTaM
ApEYMBHRTIOABN b 1eHns, HcclienoBaHus, OIEHUBATh JOCTOBEPHOCTh

S%ﬁﬁéﬂﬁ%&%ggqu‘ﬁjf%B BBIBOJIOB U 0000ITICHUIA;
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Pabora ¢ undopmarnueii:

2)

BBISIBJIATH JEPUIUTH MH(POpPMAIINH, TaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BOITPOC U JUIsl pELICHUS 3a/1a4U;
BbIOMpaTh MH(GOPMALIMIO U3 UCTOYHUKOB Pa3JINYHBIX TUIIOB, aHAJIN3UPOBATh,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH NHPOPMAIIUIO PA3IUYHBIX BUIOB U
(dopM npeacTaBieHUs;
CTPYKTYpUPOBaTh MHGPOPMAIUIO, MPEACTABIATh €€ B pa3IUYHbIX (hopmax,
WJUTIOCTPUPOBATH IpapUUecKy;
OLICHUBATh HaJEXKHOCTD uH(bOopMaluu 1o CaMOCTOSITEIIBHO
c(OpMYJINPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie  KomMmyHukamuenwvle  Oelicméus,  obecneuusarom

CHOPpMUPOBAHHOCM COYUATLHBIX HABLIKOB 00VUATOUUXCSL.
OO1ieHue:

BOCIIPUHUMATH U (DOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX U MUChbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS 10 X0y PEIICHUS 3a0a49H,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YNIbTAT;

B XO7ie 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYX/IaeMOU TEMBbI,
npoOJIeMBbl, pelaeMon 3ajaui, BhICKA3bIBaTh WJIEW, HAIICJICHHbIE HA TIOUCK
pEIICHUS; COTIOCTABIIATh CBOM CYXKJEHUS C CYKICHHUSIMU JPYTUX YYaCTHUKOB
auanora, OOHApY)XMBaTh Pa3IMuMe M CXOJICTBO TO3MWIMH; B KOPPEKTHOMN
dbopme hopmMyIHpOBaThH Pa3HOIIIACHS, CBOM BO3PAKCHUS;

MPEICTABIIATh PE3yIbTaThl PEIICHUS 3aJa4H, SKCIIEPUMEHTA, UCCIICOBAHUS,
IPOEKTa; CAMOCTOSITEIHHO BHIOMPATHh (DOpMAT BBICTYIUICHHUS C YUETOM 3aj]1a4
NPE3eHTAIUN U 0COOCHHOCTEN ayIUTOPHUH.

CoTpyIHUYECTBO:

MOHWMAaTh W MCIOJIb30BaTh MPEUMYIINECTBA KOMAHJIHOW M WHIUBUIYATBHON
paboThl TpHW pelIeHWH YYeOHBIX 3aj7ad; MPUHUMATH II€JIb COBMECTHOMU
NEeSATEIbHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOM  PabOTHI,
pacmpenensatb BHUIB paboOT, JOTOBapUBAThCS, OOCYXAAaTh TMpolecc U
pe3yabTat paboThl; 000011IaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B T'PYIIOBLIX (hopmax paboTel (0OCykneHusi, 0OMEH MHEHUIA,
«MO3TOBBIE€ IITYpPMB» W WHBIE); BBIMIOJHITH CBOIO YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMHU WICHAMH KOMAH]IbI; OIICHHBATh
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Kad9CCTBO CBOCTO BKITaId oO1IuiA NpoaAYKT  IIO KPpUTCPUAM,
BPMETP OB G N yacTHIKaN B3aMOIeHCTBUS.
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COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a7add, BHIOMpPATh CIOCOO pEeIIeHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh H
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPO!JIb:

e BIQJICTh HABBIKAMHM  [O3HABaTEIbHOM  pediekcur Kak  OCO3HaHUS
COBEpILIAEMbIX JEHCTBUUA M MBICIUTENbHBIX TPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pelIeHrst MaTeMaTU4eCKOM 3a/1auu;

e MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BO3ZHUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JIEATEIHOCTh HAa OCHOBE HOBBIX OOCTOSATEILCTB,
JAHHBIX, HAJEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEM;

e OIICHMBATh COOTBETCTBUE PE3YJIbTATa IEIU U YCIOBUSIM, OOBICHITH TPUUUHBI
JOCTUKEHUS WA HEIOCTWKEHUS PE3yJbTaTOB JEATEIbHOCTH, HaXOAUTh
OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

4 ™\

o OOKYMEHT NOANMUCAH
SNEKTPOHHOM NOANUCHIO

Ceptudukat OE42607F1FEC395A2E3COFFB7CI1BEOF2
HOenctenTtened ¢ 05.02,2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa

. 4




(ID 1130714)

MOIYJIb «AJIre0pa M Ha4YajIa MaTeMaTH4ecKoro anaiausza. bazoBblii ypoBeHb»

st ooywatromuxest 10-11 knaccoB

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHalW3a» SIBISETCS OJHUM U3
HauboJiee 3HaYMMBbIX B IPOTpaMMe CTapllei HIKOJIbI, TOCKOJIBKY, C OHON CTOPOHBHI,
OH O0ecrneuynBaeT WHCTPYMEHTAJIbHYIO 0a3zy Al M3y4eHHUS BCEX ECTECTBEHHO-
HAYYHBIX KypPCOB, & C JAPYTrOd CTOPOHBI, (GOPMHUPYET JIOTHUUECKOE U abCTPaKTHOE
MBIIJICHUE YYallluXCsl Ha YpOBHE, HEOOXOJMMOM [IJIi OCBOCHHS KYypCOB
UH(POPMATUKHU, 001LIECTBO3HAHUS, ICTOPHH, CIOBECHOCTH. B paMkax 1aHHOTO Kypca
yyalecs OBJIAJI€BAal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKd, KOTOpas
(bopMyIupyeT CBOM JOCTUKEHUS B MAaTEMAaTUYECKOUN (popme.

Kypc anrebpsl u Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCIICITHOTO OBJAJCHUS 3aKOHAMH (U3WKH, XWUMHUH, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHJEHIMN SKOHOMHMKM U OOIIECTBEHHON JKM3HU, IO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJIb30BaTh WX B MOBCEAHEBHOW >KM3HHU. B Toke Bpems OBIajeHUE
aOCTpakTHBIMU ¥ JIOTHYECKH CTPOTMMH MaTEeMAaTHYECKUMH KOHCTPYKIHSIMH
pa3BUBaeT yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTD
YTBEPKJICHUSI, UCTIOJb30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, abCTparupoBaHue U
aHaJIOTHI0, (POPMUPYET KpEaTUBHOE U KPUTHUECKOE MbIlIeHHe. B xone n3ydyenus
anreOppl W HadaJdl MaTEeMaTHYeCKOrO aHall3a B CTapIledl IIKOIe ydaluecs
MOJy4aloT HOBBIA OMBIT PEHICHUS TMPHUKIAJHBIX 33a7]a4, CaMOCTOSITEIIBHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeNIe pPEabHBIX CHUTyalluid W WHTEpIpeTanuu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCA C  TIpUMEpaMH  MaTeMaTHUYECKHUX
3aKOHOMEPHOCTE B TpUpOJIe, HAyKe M B HCKYCCTBE, C BBIJAIOLIUMUCS
MaTEeMaTHYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

Kypc ob6magaer 3HAYMTENHHBIM BOCIUTATENBHBIM TOTEHIIMATIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIocOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W dYepe3 crneuuduxky ydeOHOH AesaTenbHOCTH,
TpeOyroien CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MPOJIOJKUTETLHOM
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KOHOCHTPAONT BHUMAHICT 1T OTBTTCEBCHHOCTH 3a HOqueHHBIﬁ pE3ybTAaT.
A OEbH VA OHG®IN 00yueHurs pnireOpe 1 HayaiaM MaTEMaTUYeCKOTO aHaIn3a
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Crpykrypa Kypca « Anredpa 1 Hauajga MaTeMaTHYECKOTO aHaIN3a» BKIIOYAET
CHEYIOIINE COAEPKATEIBbHO-METOIUYECKAE JUHUU: «YHCIa W BBIUUCIECHUS,
«DyHKIUN ¥ rpaduxm», «YpaBHEHHUS U HEpaBeHCTBa», «Havyana matemaTuueckoro
aHanuza», «MHOXeCTBA U JIOTHKa». Bce OCHOBHBIE COEPKATENBHO-METOIMUECKUE
JUHUU HW3Y4aloTCsl Ha MPOTSDKEHHM JABYX JIET OOy4YeHUss B CTaplliei IIKoJie,
€CTECTBEHHO JIOTOJHAS APYT APYra U MOCTENEHHO HACHIIIASICh HOBBIMA TEMaMHU U
paznenamu. J[aHHBIN KypcC SBJISIETCS MHTETPATHBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe colepKaHME HECKOJIbKUX MAaTeMaTHMYeCKHX JIMCUUIUIMH:  anredpa,
TPUTOHOMETPHSI, MATEMATUUECKUI aHAIU3, TEOpUsI MHOKeCTB U Ap. [To mepe Toro
KaK ydallyecs OBJIQJIEBAIOT BCE 0oJiee MIMPOKUM MATEeMaTHUYECKUM alllapaToM, Y
HUX TMOCIEI0BATEIbHO (QOPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYIO MOJIENIb PEAIbHOM CUTYalliH, IPUMEHSTh 3HAHUS, TTIOJTy4YECHHBIE B
Kypce «Anrebpa ¥ Hadaja MaTeMaTHYECKOTO aHaiu3a», Ui pelieHus
CaMOCTOATENLHO  CPOPMYJIMPOBAHHON MaTeMaTHYEeCKOM 3ajaud, a 3aTeM
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

ConepxxarenbHO-METOMYECKAs JIMHUA «YHHCIa W BBIYMCICHUSD) 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikoJjie. B crapmiedi mkone oco0oe BHUMaHHE YJENseTCA
(GOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YHCJA, YMEHHUE
pallMOHATIBLHO BBIMIOJHATH JIEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OICHUBATH
pesynbrar. OOyuaromuecs TOJYYalOT HAaBBIKM TNPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JCUCTBUM C 4YHCIIaMH, 3allMCaHHBIMU B CTaHIapTHOH (opmMme,
VCIIOJIb30BaHUsl MaTEMaTUUECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BbIPAXKECHUM.

Jluans «YpaBHEHHSI U HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCETO
oOydyeHHsT B CTaplieil IIKOJe, MOCKOJIbKY B KaXXJIOM paszjeiie MporpaMMbl
MPETYCMOTPEHO PEIIeHNEe COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJIeBAIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YypaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydyeHHbIE YMEHUS UCTIOJIB3YIOTCS P UCCIIEIOBAaHUN
GyHKIIUH ¢ TTOMOIIBIO MPOU3BOJHOM, PEIICHUU MPUKIATHBIX 3ajJad M 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBINX 3HadeHud Qyukuu. JlanHas
collep KaTelibHasl JIMHHUS BKJIIOYaeT B ce0s Takke (QopMupoBaHHEe yMEHUI
BBITIOJTHATH pacuéTbl 1o (GopmynaMm, mpeoOpa3oBaHUs IENbIX, PAlMOHAIBHBIX,
UPPAILMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,
collepKalux CTeneHn W Jiorapudmel. brarogaps m3ydeHuio anredpamdecKoro
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3aBHCHMOCTEH B BHJIE paBEHCTB U HEpaBeHCTB. Anrebpa npesyiaraeT 3¢ HeKTHBHbIC
UHCTPYMEHTBI ISl DPEIIEHUS MPaKTUYECKHMX M €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISTHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOoMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperyieTaeTcs ¢ JpyrUMH JJMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a7a€T
NOCJIEIOBATEIBHOCTh U3YUEHUs MaTepraiia. M3ydueHne cTeneHHo, MoKa3aTenbHOMU,
Jorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMM, MX CBOMCTB U TpaUKOB,
UCIOJIb30BaHue (DYHKIUHN Ui pElIeHUs 3a/1a4y U3 JIpYruX y4eOHBIX IPEIMETOB U
peaIbHOM U3HU TECHO CBA3aHO KaK C MAaTeMaTUYeCKUM aHaJIN30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3ToM OosblIoe BHUMaHHUE YyIEISETCS
(GhOopMUPOBAHUIO YMEHHSI BBIpaXKaTh (POPMyTaMH 3aBHCUMOCTH MEXIY Pa3TUIHBIMU
BEJIMYMHAMH, UCCIEOBaTh TOJIy4YeHHbIE (DYHKINUU, CTPOUTh UX TpaduKu.
Martepuan 3Tolt cofepxKaTelIbHOM JIMHUN HalleJIeH Ha pa3BUTHE YMEHUI U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMH B Pa3IMYHOU (opme:
aHAIMTHUYECKOW, Tpaduueckod U cloBeCHOM. Ero wu3yuyeHue crnocoOCTBYyeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHMs «Hauanma mareMaTHdyeckoro aHajn3a» MO3BOJISET
CYUIECTBEHHO PACHIMPUTh KPyr KaKk MaTeMaTU4YeCKUX, TaK W MPUKJIAJHbIX 3ajad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOXKHOCTh UCCIENOBATh U
CTpOUTH rpaduku PyHKINMN, OPEAENATh UX HAanOOIbIIINE U HAUMEHBIIINE 3HAUCHUS,
BBIUUCIIATH IUIOU[AAU GUTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHas cojaep)KaTenbHas JIMHUS OTKPHIBA€T HOBBIE BO3MOXHOCTHU
NOCTPOCHUS MAaTeMaTUYeCKUX MOJeNeld peanbHbIX CHUTyaluil, HaX0XKJIEHUs
HAWIYYIIEro PEelIeHUs] B MPUKIATHBIX, B TOM YUCJE COIUATBHO-DKOHOMUYECKHUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHajiu3a CHOCOOCTBYET
pa3BUTHIO AOCTPAKTHOTO, (POPMATILHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bOopMHPOBAHNIO YMEHHH PAcIO3HABATh MPOSBICHUS 3aKOHOB MaTEMATHKHU B HayKe,
TEXHUKEe M HucKyccTBe. OOydyaromuecs Y3HAIOT O BBIJAIOIIMUXCA pe3yJbTaTax,
MIOJTyYEHHBIX B XO/I€ Pa3BUTHSI MATEMATHKH KaK HAYKH, U UX aBTOPaX.

CopeprkarenbHO-MeToAMYecKas TMHUS «MHOXEeCTBa U JOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
NpEJICTaBICHNUS MPOHU3BIBAIOT BECh KYpPC HIKOJIBHON MaTeMaTUKU U IMpeasaraior
HanOoJsiee YHUBEPCAIBLHBIN S3bIK, OOBEAUHSIONINN BCE pa3iesibl MATEMAaTUKU U €&
NPUJIOKEHUH, OHU CBS3BIBAIOT pa3HblE MATEMAaTUYECKUE JHUCLUIUIMHBI B €AUHOE
uenoe. IToatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY [MOHUMAaTh TEOPETHUKO-
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B kypce «Anrebpa m Havana MaTeMaTHYECKOTO aHAU3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PEANIbHBIX CUTYallUi, UCCIIETOBAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYECKOro aHaiu3a U
MHTEPIIPETALNHY IOTYUYEHHBIX PE3yJIbTaTOB. Takue 3a1aHusl BIJIETEHBI B KAKbIA U3
pa3eioB MPOrpaMMBbl, IOCKOJIBKY BECh MaTEpHaJl Kypca IIMPOKO UCIIOIb3YETCS AJIs
pelIeHus] NPUKIAIHBIX 3adad. [Ipy pemeHun pealbHBIX NPAKTUYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOIWUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONB30BaTh AHAIOTHIO, 0000LIATh UM KOHKPETHU3UPOBATh
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS IMPHUKIAIHBIX
3aJja4 OpraHM3yeTcs B MPOLECCE M3YYEHHUs BCEX TeM Kypca «Auredpa v Hadaia
MaTEMaTHYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 11aHe Ha H3ydeHUe Kypca aareOpbl M Hauall MaTEMaTHYeCKOTO aHaIn3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B HeAento B 10 kimacce u 3 yaca B HEJICINIO B
11 knacce, Bcero 3a Ba rojga o0ydenusi — 170 gacos.
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COAEPXKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucsa ¥ BbIYMCICHUS

Pannonansupie unciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  Jpodu.  ApuMeTHUYecKue  Oomepanud  C
palMoHaNIbHBIMU YHCIAMU, Pe0Opa30BaHMs YUCIOBBIX BbIpakeHUu. [I[puMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTEIbHBIMU YHciaaMu. [IpuOmmxéHHble
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTaTa BBIYUCIICHUN.

Crenenp ¢ 1enbiM  nokazateneM. CrangaptHas  dopma  3amucu
JNeUCTBUTENLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PELICHUSA MPAKTUYECKUX 3a4ad U IPEACTaBICHUSA
JIAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JlelictBus ¢
apu(pMETUYECKUMH KOPHSMU HAaTypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcCHOBHBbIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, pelienre HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue uensix ¥ 1poOHO-paLIMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUMN.

[IprMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HAyKU U peaibHOW KU3HH.

DYyHKIUHN U TPAPUKHU

OyHkIus, crnocoObl 3amganHus (yukmuu. [paduk  ¢yHkiuu. B3aumuo
oOpatHble PYHKIINU.

OobnacTh ompenenaeHuss U MHOXECTBO 3HaueHUil Qynkuuu. Hymm yskumu.

ETHBIE U HEUETHBIE (DYHKITUH.

O ﬂméﬁ@ﬁﬁilp% C HaTypajIbHBIM U LEJBIM TI0Ka3areseM. EE cBoiicTsa u

Sﬂ&)KTP HOM N % (If) .
BOMCTBA U I'PA(PUK KOPHA f1-OU CTCIICHU.
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TpuronomeTpuueckass OKPY>KHOCTb, OINpPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIIEI0BATEILHOCTH.

Apudmerrueckas ¥ TeOMETPUIECKasl MPOTPECCUU. beCkoHeuHO yOBIBaromas
reomerpuyeckas nporpeccus. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETpUUYECKOM
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrpEecCHH s
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBaMu. Jluarpammsl Jilsiepa—BeHHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOI'O ammapara JUisli OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJICHUM, IPHU PEUICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, J0KA3aTEIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

HarypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YNCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudwm yucna. JlecsTuuHbie U HATypaTbHBIE JIOTaApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHI, COAEPIKAITUX JTOTaprU(MBI.

[IpeoOpazoBaHue BBIPAKEHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[TokaszaTenbHbIE YPABHEHHS U HEPABEHCTRBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

CucreMbl JTMHEUHBIX YpaBHEHUMN. PellieHne MpUKIIaaHbIX 3a7a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl U1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHYECKHUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaJIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKHU

Oynkuus. [lepuonnyeckue pynkiuu. [IpomexyTkn MOHOTOHHOCTH (PYHKIIHH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HaunOosbiiee M HauMeHbIIIEe 3HAYCHUE
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Hcnonp3oBanue rpadukoB QYHKIHA 71 pELICHUS] YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUH 711 WCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEHN, KOTOPBhIE€ BO3HHMKAIOT IMPHU PEIICHUU 3aJlady U3 JAPYTHX y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GpyHKIINH. MeToT MHTEPBAJIOB sl pEIICHUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudecknii u  QU3NYECKUH  CMBICI
MIPOU3BOIHOM.

[TpousBogubie  3neMmeHTapHbIX  QyHKiui.  Dopmynbl  HaXOXACHUA
IIPOU3BOJHON CYMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne MpOU3BOAHON K UCCIEAOBAHHUIO (DYHKIIMII HA MOHOTOHHOCTbh U
sKcTpeMyMbl. HaxoxieHue HanbobIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpumMeHeHnEe NPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIlEero pEleHUs B
NPUKIIAIHBIX 3aJa4yax, I ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOTO
bopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid W (uU3MdecKuid cmbicia. Boruucienue
uHTerpaina no gpopmyne Hetorona—JleiiOnuna.

4 ™\

OOKYMEHT NOANMUCAH
SNEKTPOHHOM NOANUCHIO

Ceptudukat OE42607F1FEC395A2E3COFFB7CI1BEOF2
Leicteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa

. 4




INPEAMETHBIE PE3YJIBTATDBI

OcBoeHue yueOHOro Kypca «Anredpa U Hayana MaTEMaTHUECKOTO aHAIIU3a»
Ha YpPOBHE CPEIHEro OOIIero oOpa3oBaHUS JOJDKHO 00ECIeUrBATh JOCTHIKEHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MNOHATUAMM: PAUUOHAIBHOE M JEHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BoinmonuaTe  apudmeTnueckue  Omepaldd € PALUOHAIBHBIMH U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BoinonHATe NpuOIMKEHHBIE BBIUMCICHUS, UCIIONIB3YS MpaBUila OKPYTJICHMUS,
JeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BHIYUCICHUMN.

OnepupoBaTh MOHATHUAMU: CTENEHb C ILENBbIM IOKA3aTeJIeM; CTaHAapTHAas
dopMa 3amMcu JEHCTBUTENBHOIO 4KCIA, KOPEHb HAaTypaJbHOW CTENEHH;
UCIIOJIb30BATh MOAXOIALLYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
UCITIOJIB30BaTh 3alKCh POU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUYECKHE
byHKIINU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palOHAJIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BeimonHsaTe npeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUM W pemiaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BoinonHsaTh mpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HPPAlUOHATBHBIX
BBIPAKEHUW U PENIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh ypaBHEHHUS U HEPABEHCTBA ISl PELICHUS MaTEMATUYECKUAX 3a1a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U pealbHOU KU3HH.

MogaenupoBaTh peanbHblE CUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMs, HEPABEHCTBA 110 YCIOBHIO 3aJadd, MCCIEN0BATh
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OmnepupoBaTh MOHATHAMHU: (QYHKIHS, CIIOCOOBI 3aJaHUsl (PYHKIIMH, 00JIaCTh
OTpEENeHUs] M MHOXECTBO 3HaueHH (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIH (QYHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnons3oBate rpaduku GyHKUIWN A peICHUS] YpaBHEHHI.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QYHKINU, KBAAPATUYHON (PyHKIINH,
CTENEHHON (PYHKIIMHU C IIEJIBIM I10Ka3aTeIEM.

Hcnonp3oBate rpaduku (QYHKUMA JUIS HCCIENOBAHUS IPOLECCOB U
3aBUCHUMOCTEH MpH PELICHUH 3aJad U3 JIPYruX YYEOHBIX MPEIMETOB M PEATbHOU
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXIY BEIIMINHAMH.

Havana maTeMaTH4ecKOro aHajim3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reoMeTpUYecKas Iporpeccum.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YyOBIBaKIas TreoMeTpUYecKas
nporpeccusi, cymma 6€CKOHEYHO yOBbIBAIOIIECH TeOMETPHUECKON MPOTPECCHH.

3amaBath MOCIEAOBATEIHLHOCTH PA3IMIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
pealibHBIX 3a]a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOXECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIHN armapat AJis ONMCaHUs pealIbHbIX
IIPOLIECCOB U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

OnepupoBaTb  NOHATHUAMHU:  OINpEAENCHUE,  Teopema,  CIEJCTBHE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATHUAMM: HATypalbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
NPU3HAKHU JEIMMOCTH LENBIX YHCEIl, Pa3J0KEHUE Yucia Ha IPOCTbIE MHOKHUTEIN
JUISL PEIICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OmnepupoBaTh NOHATUAMU: JIOrapupM uucia, ACCITUYHBIE U HATypalbHbIC
agorapu@mel.

YpaBHeHMS U HEPABEHCTBA

€HU s Tpeo0pa3oBaHUs — BBIPAKECHMIA;

O ondpPOMENLT HOAIMGMA: nokasarenbHoe ypaBHEHHE M HEPABEHCTBO; peELIATh

QNEK TPOHHOW NMOANUCHIO .,
OCHOBHBIC THUIIbI II0KA3aTC/IIbHBIX YPABHCHHUH U HCPABCHCTB.

Ceptndukat OE42607F1IFEC395A2E3COFFB7C1BEOF2
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BremonusaTe mnpeoOpa3oBaHUS BBIPAKEHUN, COAEpKAIIUX JIOTAPU(PMBI;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxoauTe perieHus npocTenmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHUCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MogenupoBaTh peanbHbIE CUTyalldd Ha S3bIK€ anreOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM ammapara aareophl.

@OyHKuMU U rpadpuku

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMENKYTKH
MOHOTOHHOCTH (YHKLUHH, TOYKH OJKCTpeMyMa (yHKUMHM, HauOoypliee U
HauMeEHbllIee 3HayeHuss (QYHKUUM HA TMPOMEXKYTKE; HCIOIb30BATh HUX IS
UCCIEeN0BAHNS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBaTh MOHATUAMM: TpadUKH MOKA3ATEIbHOH, JIOrapupMUUYecKoil u
TPUTOHOMETPpUUYECKUX (PYHKIUI; N300paxaTh UX Ha KOOPAMHATHOM MIIOCKOCTU U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM TNIOCKOCTH TpadUKHU JIMHEWHBIX YPaBHEHUN U
WCIIOJIb30BaTh MX JUJI PEIIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOro aHaJIn3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKLHUS; TPOU3BOAHAS (QYHKLNH;
UCITIOJIb30BaTh FEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON AJIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIIHMM, BHIYUCIIATH TPOU3BOIHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.

Hcnonb3oBaTh NPOU3BOAHYIO AJIs UCCIEAO0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAaXOXKACHUS HAWIYYLIErO PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a49aX.

OnepupoBaTh MOHATUSIMHU: TEpBOOOpa3HAasi W  HUHTETpall; MOHUMATH
reOMETPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxoauts nepBooOpa3Hbie 3ieMEeHTapHbIX (YHKIIUI; BBIYUCISATH HHTErPa IO

e

O
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TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMbl Bcero Kontpoabnsie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
MHoOXxecTBa pallMOHAJIBHBIX U
1 JICWCTBUTEIbHBIX YUCeN. PalnOHAIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oyukuuu U rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeleM
3 Apudmernaeckuii KOpeHb N—O1 CTETICHH. 18 |
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMyibl
4 TpUroHoMeTpuu. Tpuronomerpuyeckue 22 1
ypaBHEHHUS
5 ITocnenoBarenbHOCTH U POTPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 3 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KIIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  IMpakriieckue o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypeni
CreneHb ¢ paluOHAIBLHBIM [TOKA3aTEIEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckast pyHKIHS.
2 Jlorapudmuueckue ypaBHeHUS U 12
HEpaBEHCTBA
Tpuronomerpuieckne GyHKINU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeHneHne Mpou3BOIHON 24 1
5 HHterpai u ero npuMeHeHus 9
6 Cucrembl ypaBHEHUI 12 1
7 HarypainbHsle u niensie yucia 6
g [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 18 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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(ID 1130846)
Mopnyas «I'eomerpusi. ba3oBblid ypOBEHb»

st ooygaromuxest 10-11 kmaccoB

HOACHUTEJBHAA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarommxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero ooOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, MPEABABISIEMBIX K
MaTeMaTUYeCKOMY OO0pa3oBaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITHSAMH,
COCTABJISIFOIIIIMH OCHOBY JIJII CaMOPA3BHUTHsI W HEMPEPHIBHOTO 00pa3oBaHMUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIILHOTO pPAa3BUTHUS
JUIHOCTH 00yJarOIIMNXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEOMETPHUH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA IPAKTUYECKOH 3HAYMMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS T€OMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BUTHS OOy4aromuxcsi, (GopMuUpoBaHUs (YHKIUOHATHLHOM MaTeMaTHU4eCKOU
TPAaMOTHOCTH, U3YUYEHUS IPYTUX YUCOHBIX AUCIUIUIHH. Pa3BuTne y o0yuaromuxcs
MIPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKIECHUU TCOMETPUUYCCKUX
aOCTpaKIMii, COOTHOIICHHHM PEAIBHOTO WM HIACANTBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATHYECKON HAYKOM SIBJIEHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CHCTEME HayK U POJIM MAaTEMATHYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PCHHS YUAIIMXCS, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOIUMBIX I aJanTalldd B COBPEMEHHOM
oO1IEeCTBE.

['eoMeTpust siBisieTCS OAHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHMs, Tak Kak 0OeCreYrBaeT BO3MOXKHOCTb H3YYEHHSI Kak
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TUMOTE3bl HETMOCPEACTBEHHO HCIOJIB3YIOTCA MPH PEIICHUH 3a]a4 e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.
YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAECT CYHIECTBEHHYIO POJIb BO
BCEX 00JacTsIX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IMPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHalbHOro ObITHs, (opma
OTPaXKEHHUSI OKPYXKAIOIIer0o MHpa, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM €SI TENbHOCTH, SBIISIETCS
OJIHUM U3 TPOo(dEecCHOHATHLHO BaXHBIX KAauecTB, IMOATOMY akKTyajbHa 3a/aya
dopMupoBaHUg y  OOYyYarOIIMXCS  MPOCTPAHCTBEHHOIO  MBIIUJICHHUS  Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JACSITENFHOCTH IO MHOTUM HAIPaBICHUSIM.
Ilenp ocBoeHus mnporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOy4aronuxcs yepe3 o0ecrneyeHue BO3MOKHOCTHA MTPUOOPETEHHUS U HCTIOTIb30BAHMS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHUW M  JIEUCTBHUM, CIEHUPUUHBIX
T€OMETPHH, BO3MOXXHOCTH  YCHEIIHOTO MPOAODKEHHS  OO0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.
[IporpaMMa mno reoMmeTpur Ha 0a30BOM YpOBHE NpeJHA3HayYeHa MJis
00yJarommxcs CpeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MaTEMaTUYECKUE YMEHHUs, CBSI3aHHBIE CO
celMpHUKON reoMeTpuu U HEOOXOAUMbIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0r0, oHM HMEIOT BO3MOKHOCTh U3YUYUTh F'€OMETPHIO OoJjiee rTyOoKo, ecliu
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
poeCCUOHATIBHON JIeATEIIbHOCTH.
JlocTmxkeHre ULelau OCBOCHHUS MPOrpaMMbl O0ECIEUMBACTCS pPELICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHBIMM 3aJauaMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCS:
e (dopMupoBaHHWE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM
KYJBTYpPbI M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOITIM MHPOM;

e (opMupoBaHHE MTPEICTABICHHS O MHOTOIPAaHHUKAX U TeJIaX BPALCHUS KaK
O BaXXHEMIIMX MaTeMaTHYEeCKHX MOJEINSX, MO3BOJISIONIMX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpTEkKax, MOJCISIX U B

pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e
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e (dopMHupOBaHHME YMEHHUS OMNEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOIPAHHHUKAX M TeJaX BPALIECHUS U UX OCHOBHBIMU CBONCTBAaMU;

e OBJAJCHUE  aAJNTOPUTMAMHU  pEUIEHUS  OCHOBHBIX  THIOB  33J]1ay;
dbopMHpoBaHHE  yYMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHbIC
paccyX IeHus B XOJAE pPEIICHHS CTEPEOMETPHUECKHX 3ajady M 3aJ1ay C
PaKTUYECKUM COAEPIKaHUEM;

e Pa3BUTHE MHTEJUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIUXCH,
MMO3HABATEJIbHONW aKTUBHOCTH, UCCIEN0BATEIbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHUS;

e (opmupoBaHue (YHKIMOHAIBLHON IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX W MPU U3YYECHHUH
Opyrux  y4eOHbIX  NPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HPOPMYIUPOBATh UX HA SA3bIKE TEOMETPUU U CO3/1aBaTh
T€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHuss  NPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOEHHOCTHIO MPOTPaMMbl SIBJISIETCSl BKJIIOUEHHE B KYPC
CTEPEOMETPHUH B HaYase €ro U3y4eHHUs 3a/1a4, peIIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
MO3HAHUA, U OMNpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET MPOTEKAHNE MHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YYEHUIO IIPEMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUN Y
YUYaILUXCS B KypCce CTEPEOMETPUH MPOBOJUTCS 3a CUET PELICHUS 3a7a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3ajad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3gaHue oOpaza NPOBOJUTCS C OMOPOM Ha HAIISAHOCTh, a
OlepupoBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HATJISITHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIep KaHUSI.

OcHoBHbBIE cozepkarelibHble TuHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B MPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpeensercs He TOJIbKO M0 COJePKATENbHBIM JIMHUAM, HO U 1O TofaM 00y4YeHus
Ha ypOBHe cpeaHero obmiero oopasoBaHusl.

e

O

o ’KaHUIe 00pAa30BAaHUSA, CPOTBETCTBYIOIIEE MPEAMETHBIM pe3yIbTaTaM

Oﬁﬁgﬁlﬂgém_}@gwﬁnmggﬂypaMMH pacrpeAenéHHbIM MO TrojJaM OOy4eHHs,

CepTuduKkar OEdzémy&”EXQgg)%Eg%FB;&IégMz 06p3.3C M, YTOOKI OBJIaACHUC TCOMCTPHUUCCKUMU

[encteutened ¢ 05.02.2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa

]




MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISIIOCH MOCIIEIOBATEILHO U MOCTYIATENbHO, C
cOOJIIOICHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUSI BKIIIOYAIUCH B
OOIIyI0 CHCTEMY T€OMETPHUYCCKUX MPEICTABICHUN OOyYarOMIMXCS, PACIIUPSS U
yrayOnsis e€, o0pasyst MpoYHble MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomeTpun oTBoAUTCS 2 4aca B Henelno B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.

4 ™\

OOKYMEHT NOANMUCAH
SNEKTPOHHOM NOANUCHIO
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COAEPXKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble W CKpemmBarommecs npsmele. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; Yrod MEXAy NpPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJlIeNbHbIE INIOCKOCTH; CBOMCTBA MApaJIIEIbHBIX
miockocteld. IIpocTeiimme nmpocTpaHCTBEHHbIE (PUTYyphl HA MIIOCKOCTHU: TETPadp,
Ky0, napajuiesienune1; NOCTPOCHUE CEUEHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIABHBIE W TMEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYIPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yIJIa.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MPSIMOM 110 MIIOCKOCTH, MPOEKIUs (PUTYPBI HA TUIOCKOCTh. [lepneHauKynIspHOCTb
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUTOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpaHHuka. [Ipusma: n-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MIPSIMO YT OJIBHBIN
napajuiejienune]; U ero coucrtea. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHME MUPAMHU/JIbI; OOKOBAs U TIOJIHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIDJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIC
MHOTOIPaHHHUKHU: MOHSATHE NMPABUJIBHOIO MHOTIOTPAHHUKA; NMPABUJIbHAS MPU3MA U
MpaBUJIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAsA MUPaAMHUIA W TPABUIIbHBIN
TeTpadap; KkyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHHUKAX: OKTadp,

; M3MbI U IAPAMHU/IBI.
AQEY M Af TPAHCTBE: | CHAMMETPHS OTHOCHUTENLHO TOYKH, HPSAMOIA,

SNIEKTPOHHON FIOHEJTFI Cb
MJIOCKOCTHU. JJICMCHTBI CUMMETPUH B/ IIMPpAMHUIAX, [TApAJIICIICIUICAAX, IPABUIBHBIX
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Beruucienne d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHaiM, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOLIAAb OCHOBaHUM, TeoOpeMa 0 OOKOBOM MMOBEPXHOCTH MPSAMOM Ipu3Msbl. [1nomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TNPABWIBHOW MHPAMUJIBI, TEOpPEMa O
riomaau yceu€HHou nupamubl. [lonstue 06 00bEéMe. O0bEM MUpaMuabl, TPU3MBI.

[TomoGubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMAaMU MOJOOHBIX TEN.

11 KIIACC

Tesia Bpalmenus

HunuHapuyeckas MMOBEPXHOCTB, oOpasytoiiue UAJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW MOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOocTU. KoHyC: ocHOBaHUE U BepIillMHA, 00pa3yrolast
Y OCb; TIJIOIIA]1b OOKOBOM U TOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 ChEpHI.

N3o0pakeHue Tei BpallleHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCaHHbBIN
okoJio cdepsl; chepa, BiMcaHHAs B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciueactBus u3 He€. OO0bEM MWIMHAPA,
KoHyca. O0BEM 11apa U 1Iomaab chepsl.

[logoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHAUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY), CEUEHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTu U B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopam. IlpaBwio mapamnenenunena. Pemenwe 3amad, CBS3aHHBIX €
i, c BekTopamu. I[IpsimoyrosibHas cucrema

KO YRHEHE M nﬁ&ﬁbTBe. Koopaunarel BekTopa. IlpocTeiimme 3amaud B
ANNEKTPOHHO chi CbiO
KOOpJAUHATAX. YTIOH Mex]y Bekropamu. CKanspHOe IPOM3BENECHHE BEKTOPOB.




Brrunciienne yrioB Mexay NpsAMbBIMU U IIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELIEHUN T€OMETPUYECKUX 3a/1a4.
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INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMAas, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: APALIEIBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccudpumnmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo BYrpaHHOrO yria; JUHEWHBIA Yrojl ABYTPAHHOIO yIja; rpajycHas mepa
JBYTPaHHOI'O yIJIa.

OmnepupoBaTh NOHATUSAMHU: MHOTOTPAHHMK, BBINYKJIBIA U HEBBITYKJIbIN
MHOTOIPAHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPaHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IHMpaMuIa; MpU3Ma,
MPSIMOYTOJIbHBIN TTapaJijIeNIeuIe 1, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPAaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeIeIUNIebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CrpouTh ceyeHUs MHOTOIPAHHHUKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIUYUH MO 00pas3iam Win
aJIrOpUTMaM, TPUMEHSS HW3BECTHbIE AaHAJUTHUECKUE METOAbl NpPU PEIICHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJla4 HAa BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3lam Win
aJITOpUTMaM, TPUMEHSS U3BECTHbIE AHATUTHUUYECKHE METONIbl TMpU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIEHUE YIVIOB  MEXAy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIY MPAMOM M  IJIOCKOCTBIO, MEXIY

b

D ABMMESITATO QIOMEWH ¥ TUTOIIAI TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3MA,

n%%ﬁ?ﬂ')‘@%%ﬁﬂﬁéﬂ? (opMyI1] BBIYUCIATH COOTHOIICHUS MEXAY IIOIIAASIMU

Ceptudukat 054&@@%%355@%?@&%%@%%%%0;{06me MHOT'OTPaHHUKOB.
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OnepupoBath MOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE;, IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPHUCYHKaX.

[TpumensTs reomeTprdeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEANOJIATrafoIINX HECKOIBKO IIIaroB PEIIeHUs, €CIIH YCIOBHS MPUMEHEHWUS 3aaHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1ad.

[IpuBOoMTH TIPUMEPHI MATEMATUYCCKHUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B NCKYCCTBE.

[IpuMeHsTh TMONy4YeHHBIE 3HAHUS Ha TMPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyalluM W TPUMEHSTh HM3yUYCHHbIE TOHATHS B IMPOIECCE IMOMCKA PEIICHHUS
MaTeMaTH4eCKh CPOPMYIHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATHHBIC
CUTyalli Ha S3BIKE TCOMETPUU, WCCICIOBaTh IIOCTPOCHHBIE MOJETH C
WCITOJIb30BAHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, ammapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUYECKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MOHATUSIMH: LUIUHIAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
ITAJIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pasyromue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckast TOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IMJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TJIOMIATM  TIOBEPXHOCTEM  TeNl  BpalleHHS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCIISITE COOTHOMICHHSI MEXIY IUIOMAASIMU MMOBEPXHOCTEH W 00BbEMaMH
MOTO0HBIX TE.

Ypbl OT PYKH M C NPUMEHEHUEM TMPOCTHIX
uepASAIMEHIHE B.
SNNEKJPOHHOMU MACbIO ..

BIMIOJHSTD (BBIHOCHBIE) TUIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX

Ei?gngsgfjﬁ@gzﬁﬁé%@gg?%@&ﬁ% THH3Y; CTPOUTD CEUCHMUS TEI BPAILLICHHS.

Bnapgeney KyHy Maisa lOpeeeHa
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W3BnekaTh, WHTEPIPETUPOBATh H MPeoOpa3oBhIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUICCKUX (PUTYypax, MPeICTABICHHYI0 Ha YEpTEkKax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMUTAHHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBIICHITH, KAKUMHU CBOMCTBAMU OHH 00JIa/1at0T.

[IprMeHATH IPAaBUIIO NTApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBHI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEIAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJspHOE TMPOU3BEIACHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[IpuMeHsaTh reoMeTpruueckue PakThl 17151 pEelICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MIPEANOJIATAOIINX HECKOIBKO IarOB PEIICHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B sIBHOU (popme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha J0KAa3aTeJILCTBO MAaTEMATHUECKWX OTHOIICHUN W
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 10 00pas3liaM WUiu ajJropuTMam, IpUMeEHss
M3BECTHBIE METO/IbI IPH PEIICHUH CTaHAAPTHBIX MaTEMaTUYECKHX 3a7ay.

[IpumeHaTs mOpocTEdIIME IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOAMTHE NpUMEPHI MATEMATHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, PACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pEabHBIC
CUTyallud W TIPUMEHATh HW3YYCHHBIE TOHATUS B MPOILIECCE IOUCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYIMPOBAHHOM TPOOIEMBbI, MOAECIUPOBATH peabHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHHEM T€OMETPUUECKUX BEITUYHUH.
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TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoasnbie | Ilpakraieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeomMeTpuio 10
) [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12 |
[TapaniensHOCTh MPSAMBIX U ILTOCKOCTEN
3 HepneHnmfynﬁpHOCTL MPSIMBIX | 12
MJIOCKOCTEH
4 Vel MEXAY NPSIMBIMU U IIOCKOCTSIMU 10 1
5 MHororpaHHuKu 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [loBTOpEHME: CEUECHUSI, PACCTOSIHUS U YTJIbI 1
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0

/ ™\

o AOKYMEHT NOAMNUCAH
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11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne o/m P Kontpoabnbie | IpakTuueckue (udpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tena BpaieHus 12
2 OO0BEMBI TEN 5 1
BekTopsl 1 KOOpAMHATEI B IPOCTPAaHCTBE 10 1
4 [ToBTOpEHHE, 0000IICHUE, . |
CUCTeMAaTH3alMsl 3HAaHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0

/ ™\

O AOKYMEHT NOAMNUCAH
3NEKTPOHHOW NOAMNMMUCHIO
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(ID 1134060)

Moayast «BepoOSITHOCTb M CTATHUCTHUKA.
ba3oBblil YpOBEHb)

s ooygaromuxest 10-11 kmaccoB

MNOACHUTEJBHASA 3AIINCKA

PaGouas nporpamma yue6HOro Kypca «BeposiTHOCTh U CTaTUCTHKa» 0a30BOTO
ypoBHs 1 oOy4varomuxcs 10 —11 kimaccoB papadborana Ha ocHoBe DenepanbHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBIIEMBIX K
MaTeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIFONIIMMU OCHOBY JIJII CaMOPa3BUTHsI W HEMPEPHIBHOTO 00Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO M TI03HABATEIHHOTO pPa3BUTHS
JUIHOCTH 00YyJaIOIIHNXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0Aa30BOT0 YPOBHS SIBISETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mikoiyibl. Kypc mpenHasHaueH 1jisi (pOpMHpPOBaHUS y OOYyYarOLIUXCS
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAaHMS pOJIU TEOPUM BEPOSITHOCTEN KaK
MaTeMaTHYECKOr0 MHCTPYMEHTA I MU3yYeHUsl CIy4yailHbIX COOBITHM, BEIUYUH U
npoueccoB. [lpu u3ydenun kypca o0OOramaroTcs MNPEACTABICHUS YYallUXCs O
METOIaX UCCIEA0BAHUS U3MEHYMBOIO MUPA, PAa3BUBACTCS IOHUMAHNUE 3HAYUMOCTH
¥ OOIIHOCTM MAaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMIIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33pEHHUSL.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKpEIUICHHE 3HAHUM, NOJYYEHHBIX IPH
M3Yy4YEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJINYMHAX U B3AUMOCBA3SAX MEXKAY HUMH HAa BAKHBIX IPUMEPAX, CHOKETHI KOTOPBIX
IIOYEPIHYTHI U3 OKPYIKAIOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMH ILEAIMU B CTPYKType Y4eOHOro Kypca
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pRPEYTRSHIINIOBMERIPe BeiarHbI 1 3aKOH GOJIBIINX YHCEI.




BaxxHyro d4YacTb Kypca 3aHUMaeT H3yYE€HUE TE€OMETPHUYECKOro H
OMHOMMAJIBHOTO paclpeAesICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMHU aHAJIOTAMH —
MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACICHHUSIMMU.

Conepxxanue nmuHuN «CirydaiiHble COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
Uit (OPMUPOBAHUS TPEICTABICHUNA O PpaCHpelleICHUH BEPOSTHOCTEH MEXIY
3HAYCHUSIMH CITy4alHBIX BEJIMYMH, a TAKXKe dTa JIMHUSA HEoOXoauMa Kak 0asza s
U3yYeHHUS 3aKOHa OONbIINX Yncen — PyHIaMEHTATIbHOTO 3aKOHA, ICHCTBYIOIIETO B
IPUPOJIE U OOIIECTBE U UMEIOLIETO MaTeMaTHuecKyto Gopmanusanuio. CaMm 3aKoH
OONBIINX YKCEN MpeJlaraeTcss B O3HAKOMHUTEIBHOW (QOpME C MHUHUMAIbHBIM
UCIIOJIb30BaHUEM MAaTEMAaTUYECKOTO popMalin3Ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4YalHBIMU  BEJIMYMHAMU,
aKLEHTUPYIOT BHUMAaHHME IIKOJIbHUKOB HAa OMNMCAHUU M HM3YyYECHHUH CIyYalHbIX
SBJICHUN C MOMOILBIO HENpPEpBhIBHBIX (PYHKIMA. OCHOBHOE BHUMaHUE YIENAETCA
IIOKa3aTeJIbHOMY W HOPMAJIBHOMY paCIpEAENICHUsAM, IIPU 3TOM IPEAIO0JIaracTcs
O3HAKOMMTEJIbHOE U3yYEHNE MaTepuaa 0e3 JoKa3aTelbCTB IPUMEHAEMBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha usyuenune kypca «BepoaTHOCTh U CTaTUCTHKA» HA 6a30BOM YPOBHE OTBOJUTCS
1 yac B HEICNIO B TEUEHHUE KAXKJOTO T'0J1a 00yUeHHs, Bcero 68 ydeOHBIX 4acoB.
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COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u auarpamMm. Cpeanee
apupMeTHYecKoe, MeauaHa, HauOoJiblliee W HAaWMEHbIIEe 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEPOSITHOCTU COOBITUI. CiydaliHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
cOoObITHUSIMU.  BeposiTHOCTH  COOBITUM B  ONBITaX C PAaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSAMU: NIEpeceUeHUe, 00bEINHEHUE, TPOTUBOIIOIOKHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepuMenTa. dopmyrna nonHoi BeposTHOCTU. HezaBucruMble cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u akropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydailHbIi ONBIT (MCMIBITAHUE), YCIeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. [Ipumepsl pacrpenencHuid, B TOM YHCIE, I€OMETPUYECKOE H
OMHOMHAJILHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIyYaWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OXUJAHUE, IUCHEPCUs U CTaHJApTHOE OTKIOHEHHWE. lIpumepsl mNpUMEeHEeHUs
MaTEeMaTU4YECKOro OKUIAHUs, B TOM YHUCJIE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematuyeckoe oxugaHue OMHAPHOW ClyyaliHOW BenuuuHbl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEJIUYUH. MaTeMaTndeckoe 0KUIAHUE U TUCTIEPCUS
reOMETPUUECKOro 1 OMHOMHAJIBHOTO paclpe/IeIeHHA.

3akoH OONIBIIMX 4YHCENI M €ro pojib B HayKe, MNPUPOAE M OOIIECTBE.
Br100opouHbIf METOT UCCEOBAHUM.
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INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

UuraTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBaTh NOHITHAMU: CpeaHee apuMeTHIecKoe, MeInana, HauboJbIIee,
HauMEHbIIIEe 3HAaUCHUE, pa3MaX MAacCUBA YUCJIOBBIX JIAaHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YalHBIM SKCIEPUMEHT (OMBIT) U CiIy4yalHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIM HMCXOJ) CIy4ailHOTO OIIBITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMHU COOBITHSIMH,
HaXxOJWTh W CPaBHUBATh BEPOSTHOCTU COOBITUH B U3YUYEHHBIX CIIy4ailHBIX
AKCTIIEPUMEHTAX.

Haxonuthb u popMynupoBaTh COOBITHS: TIEpECEUCHNE U OOBEIMHEHUE TaHHBIX
COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JIAaHHOMY COOBITHUIO; TIOJH30BaTHCS
auarpaMMmamu Jisepa u GopMyIioi CIoKeHHsT BEPOITHOCTEN IPH pEIICHUH 3a/1a4.

OnepupoBaTh MOHSTUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSTHOCTH C MOMOIIBIO MpaBWIa YMHOXXEHUS, C MOMOIIBIO JepeBa
CJIy4alHOTO OIIBITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABMIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MOHSATUAMH: HCHBITAHUE, HE3ABUCUMBIC WCIBITAHUS, CEPUs
UCIBITAHUM, yCIeX M HeyJada, HaXOJIUTh BEPOATHOCTH COOBITUH B Ccepuu
HE3aBUCHUMBIX UCIIBITAHUHN JI0 MIEPBOTO yCIieXa; HaXOJIUTh BEPOSITHOCTU COOBITUN B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHasT  BEJIIMYMHA,  paCIpeeICHUE
BEPOSTHOCTEH, TMarpaMMa pacrpeieeHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JharpaMm.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO 0KHUAAHUS; IPUBOIUTH TPUMEPHI,
KaK IPUMEHSETCS MATEMATUYECKOE OXUIAHUE CIIYYaMHOW BEJIMYMHBI HAXOIUTH
MaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEIEIICHUIO.

HmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIbHOM PaCIpEICIICHUN.
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TEMATHYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| [IpencraBienue JaHHBIX U ONUCATEIbHAS 4
CTaTUCTUKA
CiyvaiiHble OIBITHI U CITy4yaiiHble COOBITHSA,
2 OTBITHI C PABHOBO3MOKHBIMH 3 1
3JIEMEHTApHBIMHU UCXOJaMU
3 Omnepauuu Hajl COOBITUSIMHU, CIIOKEHUE 3
BEPOATHOCTEM
VYcnoBHas BEpOATHOCTb, IEPEBO
4 CIIy4aiiHOT'O OIbITa, (hopMyIia MOJHON 6
BEPOSTHOCTH U HE3aBUCUMOCTb COOBITUI
5 DneMeHTbl KOMOMHATOPUKH 4
6 Cepun nocnenoBaTeNIbHBIX UCIIBITAHUI 3 1
7 CrnyyaiiHble BETMUMHBI U pacIIpeieTICHUS 6
8 O06o0011eHne U cucTeMaTu3ays 3HaHuH 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2
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11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne o/m Kontpoabnbie | IpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypeni
| MaremaTuyeckoe OKUJIaHUE CITy4yaHOM 4
BEJTMYMHBI
) Jucnepcusi U cTaHgapTHOE OTKIIOHEHUE 4 |
CIIy4aifHON BEJIMYUHBI
3 3aKoH OOJIBIINX YUCE 3 1
4 HenpepoiBHbIE CilydaiiHbIe BETUYHHBI )
(pactipenereHus)
5 HopmanbHoe pacnpenenenus 2 1
6 [ToBTOpenue, o6obIIEHNE U 19 )
CUCTEMAaTH3aIHsI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

e Aunrebpa m Hayasia MaTeMaTudeckoro ananusa, 10-11 kmaccel/ AumoB
HI.A., Komsirun FO.M., TkaueBa M.B. u npyrue, AKunoHepHO€e
obmectBo «M3aatenbeTBo «lIpocBerienue.

e T'eomerpus, 10-11 kimaccel/ Atanacsn JI.C., byryzor B.®., Kagomiie
C.b. u npyrue, Axuuonepaoe ooiiectBo «3naTenbcTBO
«IIpocsenienne»
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