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MOSACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTrO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe deniepanbHOro rOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpa3oBanus. Peammzarusi mporpamMMbl OOSCIIEYMBAET OBJIAJCHHUE KITIOYCBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, LEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JTUUYHOCTU O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYECKOTO aHAIM3a» SBISIETCS OAHUM U3
HanboJIee 3HAYNMBIX B IPOTPaMME CTapIIei IIKOJIbI, TOCKOJBKY, C OAHON CTOPOHHI,
OH O0ecrneuynBaeT WHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, & C JAPYrod CTOPOHBI, (OPMUPYET JIOTMUECKOE U abCTPaKTHOE
MBIIUICHUE YYalllUuXCsl Ha YpOBHE, HEOOXOJMMOM [IJIi OCBOCHHS KYypCOB
uH(pOpMaTHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax JaHHOTO Kypca
yyalecs OBJIaJI€BalOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKd, KOTOpas
bopMyIHpYET CBOU TOCTHKEHUS B MaTeMaTHIeCKOU (popme.

Kypc anredpsl 1 Hayasl MaTeMaTHYECKOro aHaIM3a 3aKJIabIBa€T OCHOBY AJIs
YCIICITHOTO OBJIAJCHUS 3aKOHaMH (U3WKH, XUMHUHU, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHIEHIIMM OSKOHOMHMKH W OOIIECTBEHHON JKM3HH, TO3BOJSET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOM >KU3HHU. B Toke Bpems oBlaneHue
aOCTpakTHBIMU ¥ JIOTHYECKH CTPOTMMH MaTeMAaTHYECKUMH KOHCTPYKIIHSIMH
pa3BUBaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTUHHOCTH
YTBEPKACHHSI, UCIIOJIb30BaTh 0000IICHNE W KOHKPETH3AIUIO, abcTparupoBaHue u
aHaJIOTHI0, (POPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlUIeHHE. B xone n3ydenus
anreOppl M Hauyajdl MaTEeMaTHYECKOro aHalli3a B CTaplleil IIKoJe Yydalliuecs
MOJy4al0T HOBBIA OMBIT pEHICHUS TMPHUKIAIHBIX 337a4, CaMOCTOSITEIIEHOTO
MOCTPOCHUS MATEMaTHUECKUX MOJENIel peajbHBIX CUTyallMid W HHTEPIpETaluu
NOJyYEHHBIX  pEIIEHUH, 3HAKOMATCA C  M[pUMEpaMHd  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTE B TpPUPOJIe, HAyKe M B HCKYCCTBE, C BBIJAIOLIUMUCS
MaTEeMaTHUYECKUMU OTKPBITHUSIMU U UX aBTOPaMH.

/—KWWT—WMMT BOCIIMTATEIBHBIM TTOTCHIIMAIOM, KOTOPBIH
Q peaAnk M@ﬁﬂ}ﬁ%@ﬁ@%"&q%Hmﬁ arepual, CroCOOCTBYIOMHN (HOPMUPOBAHHIO
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TpeOyro1en CaMOCTOSTEJIBHOCTH, AKKYpPaTHOCTH, MPOJIOTKUTEIIBHON
KOHICHTPAIIMM BHUMAHUSA U OTBETCTBEHHOCTH 32 MOJYUYCHHBIN PE3YJIbTaT.

B ocHoBe MeToanku 00y4ueHus anredpe 1 HayajiaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT JIEATEIbHOCTHBIA MIPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAECT
CHEYIOIINE COAEPKATECIBbHO-METOINYECKAE JIMHUU: «YHCIa W BBIYUCICHUSY,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTuueckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATENBHO-METOIMUECKUE
JUHUU HW3Y4aloTCsl Ha MPOTSDKEHMM JABYX JIET OOy4YeHUsi B CTapllel IIKoJie,
€CTECTBEHHO JIOTOJHASA APYT APYra U IOCTENEHHO HACKIIIAsCh HOBBIMA TEMaMHU U
paznenamu. JlaHHBIN Kypc SIBJISIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe colepKaHME HECKOJIbKMX MAaTeMaTHYeCKHX JIMCUUIUIMH:  anrelpa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK ydaluecs OBJIQJICBAlOT BCE 0oJiee MIMPOKUM MATEMATHUYECKUM ammapaToM, y
HUX TMOCIE0BATEIbHO (OPMHUPYETCSI U COBEPILICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYIO MOJIENIb pEAIbHOM CUTYallid, IPUMEHSTh 3HAHUS, TTIOJy4YECHHBIE B
Kypce «Auredpa W Hadajlla MaTeMaTHYECKOro aHaliu3a», [JIs pPEIICHUs
CaMOCTOATENFHO  CPOPMYJIIMPOBAHHOM MaTeMaTHYEeCKOW 3ajadd, a 3aTeM
VHTEPIPETUPOBATH NIOJTYUYCHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOMYECKas JIMHUA «YHHCIa W BBIYMCICHUS 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mmikoJsie. B crapmieli mikoise oco0oe BHUMAaHHE YJEISETCS
(GOpMHPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAKOIIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTEIBHOTO YHCIA, yYMEHUE
pallMOHATIBLHO BBIMIOJHATH JIEUCTBUS C HHUMH, J€NaTh NPUKUAKY, OILICHUBATH
pesyabtar. OOydaromuecs: MOJyYaroT HaBBIKM MPUOTUKEHHBIX BBIUUCICHUM,
BBITIOJTHEHUS JICMCTBUM C 4YHCJIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
VCMOJIb30BaHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BbIPAXKECHHM.

Jluans «YpaBHEHUSI U HEPABEHCTBA» PEAIU3YETCs Ha MPOTSIKEHUU BCETO
oOydyeHUsT B CTaplieil IIKOJe, MOCKOJBbKY B KaXIAOM paszjeie IporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIUX 3adad. OOyuaromuecs OBIaJeBaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAlUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydueHHbIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIICIOBAHUN
GyHKUMNA C TOMOIIBIO TIPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lad W 3a7ad Ha
HAaXOXXJEHUE HauOOJBIINX W HAUMEHBbIMX 3HadeHud Qyukuu. JlanHas
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COJIepKalIMX CTereHu U JorapudMmel. braronaps u3ydeHuro airedGpamyeckoro
MaTepHuaa IpOUCXOIUT ajJbHENIee Pa3BUTHE AITOPUTMHYECKOT0 U aDCTPAKTHOTO
MBILIUICHUST ydamuxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXJICHUH,
paboTel C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. AreOpa npezyiaraet 3¢ heKTUBHbIE
WHCTPYMEHTBI ISl pEUIEHUS MPAKTHYECKUX W ECTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

CopnepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTh U3YUEHUS MaTepraia. M3ydeHne CTeneHHoi, ToKa3aTeIbHOM,
Jorapu(pMUYECKOl U TPUTOHOMETPUUECKUX (YHKLMA, UX CBOWCTB U TI'pa(UKOB,
UCITOJIb30BaHUE (DYHKIMI I pelieHus 3aAad U3 JPYruxX y4eOHBIX MPEAMETOB U
pearbHOM XU3HU TECHO CBA3AHO KAaK C MAaTEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOM Oonbllloe BHUMaHUE YIENISeTCs
(OpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXY Pa3IMYHbIMU
BEJIMUYMHAMH, HCCJIEA0BATh IOJYYEHHbIE (PYHKUIUU, CTPOUTh UX TIpaduKu.
Marepnai 3Toi coAepKaTeIbHON JUHUN HALIEJICH HA PA3BUTUE YMEHHUM U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B pa3IMyHON popme:
aHAIMTUYECKOU, Tpaduuecko u cloBecHOW. Ero wusyueHue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCTIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHas JuHAA «Hadana MareMaTnueckoro aHalau3a» IO3BOJISIET
CYLLIECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TaK U MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BAaTh U
CTPOUTH rpapuKu PYyHKIUH, ONPEETATh UX HAUOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYHUCIIATH TUIOWAMU QUTYyp U OOBEMBI TEJ, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTelbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOEHUSI MaTEMaTHYECKUX MOJEJICH pEANbHbIX CUTYalHi, HaXO0XICHUS
HaWJIY4lIero pelieHus] B MPUKIAJIHBIX, B TOM YHCJIE€ COLMUATbHO-ODKOHOMHYECKHX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHaiu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(bopMHPOBAHNIO YMEHHI PAcIIO3HABATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOUIMXCSA pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

ConeprkaTenpbHO-MEeTOAUYECKasl JTUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pPEeTHKO-MHOKECTBEHHbBIE
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uenoe. IloatoMy BaXHO AaTh BO3MOXKHOCTH IIKOJIBHUKY MOHUMAaTh TEOPETHUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro st
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa um Havajlla MaTeMaTHUYECKOrO AaHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOrO0  MOJCIMPOBAHUS, KOTOpbIE IPU3BAHbI
c(opMUPOBATH HABBIKU MMOCTPOCHUS MOJIENICH peaNbHbIX CUTYyaIUil, HCCIIEA0BAHNUS
ATHX MOJEJIEd C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALUU TOJIYYSHHBIX pe3yIbTaToB. Takue 3a1aHusl BIUIETEHBI B KaXKIbIN U3
pa3zienoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IMPOKO UCTIONIb3YeTCs AJIs
pelIeHUs] TPUKIAAHBIX 3anad. [Ipu pelieHun peanbHBIX MPAKTUYECKHX 3a7ad
yyaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsl, HMCIOJIB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBAThH
npobiemy. [lesreabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCs B MPOIECCe M3YyUEHUS BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yue6HOM mulaHe Ha U3ydeHUE Kypca MaTeMaTHKHU Ha 0230BOM YPOBHE OTBOAUTCS
5 yacoB B Hexenmo B 10 kmacce Bcero 170 yacoB. Ha uzydeHue Kypca anreopsl u
HayaJl MaTEMaTUYECKOI 0 aHaIM3a Ha 0230BOM YPOBHE OTBOJUTCS 2 yaca B HEJEIIO
B 10 kacce, Ha U3ydeHUE FEOMETPUN OTBOIUTCS 2 yaca B Heaemo B 10 kitacce n
Ha u3ydeHue Kypca « BeposTHOCT U cTaTHCTHKa» Ha 6a30BOM YPOBHE OTBOAUTCS
1 yac B HEICNIO B TEUEHHUE KAXKJOTO T'oJ1a 00yUdeHHs, Bcero 68 ydeOHBIX 4acoB.
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COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsa ¥ BbIYMCICHUS

Paunonanbubie unciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  mepuoAudeckue  JpoOu. ApudMeTHUYecKue  Oomnepanud  C
palMoHaNIbHBIMU YHCIAMU, TPE0OpPa30BaHUSI YHCIIOBLIX BhIpakeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PaluoOHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTrnueckue omnepauudd ¢ JACUCTBUTEIbHBIMU uHciaMu. [lpubnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1enbiM  nokazateneM. CrangaptHas ¢opma  3amucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedi ¢GopMbl  3alucH
JNEHUCTBUTEIBHBIX YHCEN JUIS PELICHUS INPAKTUYECKUX 3a1ad U NPEJCTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JlelictBus ¢
apru(pMETUYECKUMH KOPHSMU HATypaJIbHOM CTENIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
aAPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHHI 1 HEPABEHCTB K PELICHUI0 MaTEMATUYECKHX 3a/1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAYKH U peaibHOU KU3HHU.

DYyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk QyHkuu. Bzaumuo
oOpatHble PYHKIINU.

ObnacTh ompenenaeHuss 1 MHOXECTBO 3HaueHUil Qynkuuu. Hymn yskumu.

"H¢THBIC U HEUETHBIC (PYHKIIUM.
ﬂ%@ﬁ%ﬁﬁ{@%ﬁ'ﬁ% C HATypajJIbHBIM U LIEJBIM MoKazareneM. Eé cBoiicTBa u
r}%&%ﬁ?{?@ﬂgg&ga %I}Iﬁg W KOpHS f1-OM CTEIICHH.




TpuronomeTpuueckas OKPY>KHOCTb, OINpPEIACICHUE TPUTOHOMETPUUECKHUX
(yHKUIHNA YUCIOBOIO apryMEHTA.

Hauana MaTeMaTH4eCcKOro aHajan3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJEA0BATEIBLHOCTEN.
MOHOTOHHBIE OCIETOBATEIBHOCTH.

Apudmernueckas ¥ TeOMETPHUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH FeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHME HpOrpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MIPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. J(uarpammsl Jilsiepa—BeHHa.
[IpuMeHEeHUE TEOPETUKO-MHOKECTBEHHOI'O ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIEICTBHE, JOKA3aTEIbCTBO.

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpeOMETpuM. Touyka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOECHUU CTEPEOMETPHUHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue IMpsMBIX B IPOCTPAHCTBE: II€pECEKaroluecs,
napajulesibHble UM CKpeluBaronmecs npsamele. [lapajuienbHOCTE MNpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapajuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOJ MEXAy MNpPsIMbIMH B IIPOCTPAHCTBE.
[TapajuteTbHOCTB MJIOCKOCTEN: apasulebHbIE IIOCKOCTH; CBOMCTBA IMapaJlIeIIbHBIX
miockocteld. [IpocTeiime nmpocTpaHCTBEHHbIE (PUTYpHl HA MIIOCKOCTHU: TETPadp,
KyO, mapasuiesienume]]; TOCTPOEHUE CEUCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE MPSAMbBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIICIABHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O NpsAMOU
MEPIIEHAUKYJIIPHON IIIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YrOJl MEXAY IPSAMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEHWHBIM yroJ JBYTPAHHOIO  YIJa.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPAMOH JI0 MIIOCKOCTH, MPOEKLUs (GUTYPHI Ha MIIOCKOCTh. [lepneHauKyIsipHOCTb
IIJIOCKOCTEN: NPU3HAK MEPHEHAUKYIIPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
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npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI; IpAMasi U HaKJIIOHHAs MPU3MBL; OOKOBas U
MOJIHAS OBEPXHOCTh IPU3MBI. [Tapamnenenunen, IPSIMOYTOJIHBIN
napajuienenunea U ero coicrtsa. Ilupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBAHHUE NMHUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl; IPABUIIbHAS U
yceuéHHas MnupamMuaa. OJEMEHThl Hpu3Mbl M nupamuisl. IlpaBunbHble
MHOTOIPAHHHUKH: TOHSITHE MPAaBWJIBHOIO MHOTIOTPAHHMKA; MpaBWIbHAS IpHU3Ma U
npaBWibHAs NUPaMHUAa; NpPaBHIbHAS TPEyroibHas NUpamMuAa MU TMPABHIbHBIN
TeTpasap; KyO. IlpeacraBieHue o mpaBWIBHBIX MHOTOIPAHHUKAX: OKTa’Jp,
nojeka’p u ukocasap. CeueHus: Npu3Mbl U MUPaAMUJIBIL.

CuMMmeTprss B NPOCTPAHCTBE: CHUMMETPHUSL OTHOCHUTEIBHO TOYKH, IPSAMOM,
IJIOCKOCTH. DJE€MEHTHI CAMMETPHH B MUPAMUJIAX, TapaJIJIEIEeNHUIEeIaxX, IPaBUIbHBIX
MHOTOI'PaHHHKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHajv, YIJbl.
[Tnomanps OOKOBOM MOBEPXHOCTH U TMOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOLIAb OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOM Tpu3Msl. [ Inomaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMUJbBI, TEOPEMA O
oA an yceu€HHou nupamubl. [lonstue 06 006éme. O0bEM UpamMuabl, MPU3MBI.

[Tonobubie Tena B mnpoctpaHcTBE. COOTHOLICHHS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

[IpencraBienrie JaHHBIX C TMOMOIIBIO Tabnun u auarpamm. CpenHee
apupMeTHYecKoe, MeIuaHa, HauOoJiblllee W HauWMEHbIee 3HAYCHUS, pa3Max,
JUCTIEPCHS ¥ CTAHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OTBITHI) U CITy4ailHbIe COOBITHS. DJIEMEHTapHBIC
coObITHS (MCX0Jbl). BeposSTHOCTH ClydailHOTO COOBITHSA. BauM30CcTh YacTOTHI M
BEPOSATHOCTU COOBITHI. CydaifHbI€ OTBITHI C PABHOBO3MOXHBIMU JIEMEHTAPHBIMU
coObITUsIMU.  BeposTHOCTM  COOBITUH B ONBITAX C  PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH.

Omneparuu HaJ COOBITHSAMU: MepecedeHre, O0bEAMHEHUE, TTPOTUBOIOIOKHBIC
coObITHs. Jlnarpammer Ditnepa. Dopmysia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTh. YMHOXEHHE BEpPOATHOCTEW. JlepeBO cCiaydarlHOro
sKkcriepuMenTa. @opmyiia moTHOM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KombunaTopHoe npaBwio ymHoxeHus. [lepectanoBku u daxropuan. Yucmo
couetanuii. Tpeyronpauk Ilackans. ®opmyna Ounoma HeroToHa.

bunapHbIil ciydaiiHbIi ONBIT (MCIIBITAHKE), yCIeX W Heyaada. HezaBucumbie
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Cnyvaiinas  BenuuuHa. Pacrnpenenenue  BeposTrHocTed.  Jlmarpamma
pacnpenenenus. llpumepsl pacrpeneneHuii, B TOM 4YHUCIE, T€OMETPUUYECKOE U
OMHOMHAJILHOE.
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IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «MaremaTuka» JOJIDKHO oOecrneunBaTh
AJOCTHUKCHHUC Ha YPOBHC CPCOHCTO 06mer0 06pa3OBaHI/ISI Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuKa» XapakTepUu3yroTCs:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJCHUHM,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHl W TIP.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHHU C UX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, IIECHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUW B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
AKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTH4YECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH), PACCYKIEHUI; BOCHIPUUMUYHUBOCTBIO
K MaT€MaTUYE€CKUM acCIlleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 370poBoro u 6e3omacHoro odpasa K1W3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

———————OFAbIXe; PeryApHat- PH3teeKat aKTMBHOCTD); (U3NYECKOTO COBEPIICHCTBOBAHMS,
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TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYHOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepam  TpoPEeCCHOHATBHON  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEW JKU3HHU; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COLMAJIBHO-D)KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOM
Cpelbl, OCO3HaHUWEM TIJ00aJbHOrO XapakTepa HSKOJOTHMYECKUX MIpodseMm;
OpPHUEHTAIIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW 1A PELICHUs 337ay B
00JIaCTH OKPY’KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU X BO3MOXKHBIX
IIOCIICICTBUU [T OKPY’KAIOLLIEN CPEbI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM M  OOIICCTBEHHOM MpAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS WM 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYE€CKOW KyJIbTYpOM Kak CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B ITPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«MaremaTuka XapaKTEPHUIYOTCS OBJIAJICHHEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
OelicCmeUusMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vwuueepcanvuvie  nosmasamenvmvle  Oeiicmeus,  obecneuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00Oyuarowuxcs (oceoenue
Memo008  NO3HAHUSA — OKpYJcalowe20  Mupa,  NpuMeHeHue  J1OSUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie noruueckue AeNCTBUSA:

e BBIABIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIEC IIPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHM MEXAY MOHATHAMH; (OPMYyIUPOBATH
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BOCIIPUHUMATh, (OPMYJIUpOBaTh M  NPeoOpa3oBbIBATH  CYXKIICHUS:
YTBEPAUTEIbHbIE U OTpULIATEIbHBIC, €IMHUYHbIC, YACTHBIE U OOINIHE;
YCIIOBHBIE;

BBIABJIATDH MAaTCMAaTHUIYCCKHUC 3dKOHOMCPHOCTH, B3aMMOCBA3HU u
IIpOTHUBOPCHYHUA B CI)aKTaX, JaHHBIX, Ha6J'IIOI[eHI/I5IX U YTBCPIKACHUAX,
npeiaratb KpUTCpuun JJIs1 BbIABJICHUSA 3aKOHOMepHOCTefI u HpOTHBOp@‘IHﬁ;

AcJIaTb BBIBOAbI C HCIOJBb30BAHUCM 3daKOHOB JIOTHMKH, ACAYKTHBHBIX H
NHAYKTHUBHBIX YMOSaKJIIO‘leHI/II;'I, YMO3aKJ'IIO‘-IeHI/II71 II0 aHaJIOI'uu,

IIPOBOJUTH CaMOCTOSITEIIEHO JIOKa3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUM (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPbl U KOHTPIPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYJKJICHUS U BBIBOJIBI;

BBIOMpATh Croco0 pernieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbcKue JEUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT MO3HAHMS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NPoOIemMy,
yCTaHaBIMBaTh MCKOMOE€ M  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UL1IO, MHEHHUE;

MIPOBOAUTH CaMOCTOSITEIIBHO CIUTIAHUPOBAHHBIN AKCIIEPUMEHT,
HCCIICIOBAHUE TI0 YCTAHOBJIICHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
0o0bEKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00bEKTaMH, SIBJICHUSIMHU, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUS M BBIBOJBI IO pe3yJibTaTam
MIPOBEIEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IMPOTHO3UPOBATH BO3MOKHOC pPa3BUTHUC IIPOLECCA, a TAKIKE BbIABUIATH
MMPCAIIOJIOKCHHUA O €TO PA3BUTHU B HOBBIX YCIIOBUAX.

PaGoTa ¢ undopmarnueii:

BBISBIIATH ASOUIMTHI HHPOPMAITUU, JaHHBIX, HEOOXOMMBIX ISl OTBETA Ha
BOMPOC U JUUISI PEICHUS 33/1a4H;

BbIOMpaTh ~ MHGOPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIHIO
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2)

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSITEJIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonuvie KOMMyHuKamuenwvle Oelicmsus,  obecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUATOUWUXCSL.
OOurenue:

BOCIIPUHUMATDL U CI)OpMy.TII/IpOBaTB CYKIACHNA B COOTBCTCTBUM C YCIIOBUSAMU
" 0CJIsIMHA O6HICHHH; SACHO, TOYHO, I'PAMOTHO BbIpAaXKaThb CBOIO TOYKY 3PCHUA
B YCTHBIX W IIMCbMCHHBIX TCKCTAX, AaBaTb IMOACHCHUSA I10 XOOY PCIICHUA
3aga4u, KOMMCHTHUPOBATH HOqueHHLIﬁ PE3YIIbTAT,

B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIPOCHI O CYIIECTBY O0CYK/1aeéMOM TEMBI,
npoOJieMbl, peraeMoi 3aJ1auu, BbICKa3bIBaTh UJI€U, HAIIEJICHHBIE HA TIOUCK
pEIIEHUs; COMOCTABIATh CBOM CYXKICHUS C CYXKICHUSIMU JIPyTUX
YYaCTHUKOB JUajora, OOHapy>KUBaTh pa3iMuMe€ U CXOJICTBO MO3HUIIMI; B
KOPPEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEACTABIATh ~ pE3ydbTaTbl  PEHICHUS  3aJa4yd,  JKCIEPUMEHTA,
UCCJIeIOBAHMUSI, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTICHUS
C Y4€TOM 3aja4 MPE3CHTAIMA U OCOOCHHOCTEHN ayIUTOPHH.

CoTpyaHUYECTBO:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBHUIYaIbHOM
paboOTHI TIpU pEIICHWM YYeOHBIX 3a7ad; MPUHUMATH IICJIb COBMECTHOM
NEATEeTbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacnpenensaTh BHABI paboOT, JOTOBApUBATHCA, OOCYXIaTh IMpOIeCC U
pe3ynbTat padoThl; 00001IaTh MHEHHUSI HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE TITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOEro BKJajga B OOMMA MPOAYKT TIO KPUTCPHSM,
chOpMYITMPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHUS.

3) Yuusepcanvuvie pecynamuensie oeticmesus, obecneuusarom ghopmuposarue
CMBICI0BbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTAaBJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peucHus C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb:
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BJIaaCTh crocobamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITPpOICCCa U PE3yJibTaTa
PpCLICHUA MaTeMaTHUUYEeCKOM 3aJda4n,

e TPEIBUIETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAUJEHHBIX OLIMOOK, BBISBICHHBIX TPYIHOCTEMH;

e OIICHWBATh COOTBETCTBHUE pe3yJbTaTa I€Id H YCIOBUAM, OOBSCHATH
OPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PEe3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anrebpa M Hayanma MaTeMaTHYECKOTO aHATH3ay
Ha YPOBHE CpPEIHET0o O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BIYMCICHUSA

OnepupoBaTh MNOHATUAMM: PAUUOHAIBHOE M JEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAsI U JIeCATUYHAS APOOb, IPOLEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEHACTBUTEIbHBIMU YHCIIAMH.

BomonusaTe npuOakEHHBIE BBIYMCIICHUS, UCIIOB3YS MpaBUila OKPYIJICHHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM I0KA3aTeJIEM; CTaHIApTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alMCU JEHCTBUTEBHBIX YUCEI JIJIsl PeIeHUs
MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHT'€HC MMPOU3BOJIBHOTO YIJa;
WCITIOJIb30BATh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHUE;

BreimmonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaTh

/

CepTtudukar OE4
LeicTBuTeneH ¢
Bnageney KyHu Mana KOpbeBHa

-

O

TPATOHOMETPNUCCKIC yPABHCHI.

AGKNME TR L A30BAHUS |LIEJIBIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX

SJIEKTPOHHOW NOANMUCHIO
BBIPAXKCHUHU U PpCIIATh OCHOBHBIC THIIbI LICJIbIX, PAIMOHAJIBHBIX U UPppAllMOHAJIbHBIX
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[IpuMeHsATh ypaBHEHHSI M1 HEPABEHCTBA JJIsl PEIIECHUS MAaTEMaTHUYECKUX 3aa4
Y 3a]1a4 U3 PA3JIMYHbIX 00JIaCTe HAYKH U PEabHOU KU3HH.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAKEHUS, YPABHEHHMs, HEPABEHCTBA [0 YCIOBHIO 33/1auyd, MCCIEIOBATh
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIIHS, CIIOCOOBI 3aMaHusi QyHKIUH, 00JIaCTh
OTpEeJICICHUs] M MHOXKECTBO 3HaueHM (PyHKIuuU, Tpaduk (GyHKIUHU, B3aUMHO
oOpartHbie (QYHKITUH.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (PYHKIINUU, HYJIU PYHKIIMH,
IPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 151 pelIeHUs] ypaBHEHUH.

CrtpouTh U uuTaTh rpa@UKu JTUHEHHON (QYHKLIMHU, KBAAPATUUHOM (PyHKIIHH,
CTENEHHOMN (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnons3oBath rpadukd QyHKIMA IS UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]1y BEJTMUUHAMH.

Havana MmaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reOMEeTpUYECKas MPOrpeccuu.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollas T'€OMETpUYECcKas
mporpeccusi, cyMma 0eCKOHEUHO yOBIBaroIel TeOMETPUICCKON MTPOTPECCHH.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIIEIOBATEIBHOCTEN U MIPOIPECCUN IS PEILIEHUS
peanbHbIX 33Ja4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, OIlEpallMy HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHUS PEAbHBIX
MPOLIECCOB U SIBJIICHUM, IPYU PEUICHUH 3a]a4 U3 APYTUX YUYEOHBIX IPEIMETOB.

OnepupoBath  MOHATUSIMHU: omnpeniejieHue,  Teopema,  CIIeJICTBUE,
JI0Ka3aTEIbCTBO.

OnepupoBaTh MOHATUAMU: TOUYKA, PpAMasi, IIIOCKOCTb.

[IpyMEHATh aKCHOMBI CTEPEOMETPUU WM CIHEACTBUS U3 HUX IPU PELICHUU
F€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
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OnepupoBarh MOHATHUSAMH: JIBYTPAHHBIA yToJ, TpaHu JABYTPaHHOrO YIJIA,
pedpo ABYrpaHHOrO yIija; JIMHEHHBIA yrojl ABYTPAHHOTO yria; rpaaycHas Mepa
JIBYIPaHHOTO yTJIA.

OnepupoBaTh MOHATHUSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKJIbINA
MHOT'OTPAaHHHK, 3JIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuIa; MpU3MA,
PSIMOYTOJIBHBIN MapaJlIeNIeUIe]], KyO).

KnaccudunmpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIs
Kkiaccuukanuy  (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPAaBUIIbHbBIC
MHOTOI'PAaHHHKH; IPSIMBIE U HAKJIIOHHBIE MIPU3MBI, TapaJUICICITUIEABI).

OnepupoBaTh MOHATUAMU: CEKYyIIasl IIIOCKOCTh, CEYEHHE MHOTOI'PAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJB3YSl METO/ CIIEOB.

Crpoutrh ceuyeHUsT MHOTOIPAaHHHUKOB METOJOM  CIIEJOB, BBIIIOJIHSITH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

Pemate 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEJIIMYUH 110 00pa3iaM Win
QNTOPUTMAaM, NPUMEHSSI W3BECTHBIC AHAIMTUYECKAE METOABI NPH PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXJAEHUE TEOMETPUUYECKUX BEJIIMYMH 10 00pa3lam uiu
QIrOpUTMaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTMYECKUX 3aJad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAOIIMMHUCS MPAMBIMH, MEXIYy MNOPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YIJIOB.

Beruncnarh 00bEMBI U TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (POPMYIT; BEIUKCIATH COOTHOLIECHHS MEXTY TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMH: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh reomeTprueckue (HaKkThl 17151 pEIICHUS] CTEPEOMETPUYECKUX 3a/1ad,
MPEANOIATalOIIUX HECKOIBKO IAr0OB PELICHHUS, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOH (opmMe.

/

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

O

[TpUMEHATL  NPOCTEHINME WPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
[OKYMERT NOANMGAH porp pea p

KQWQIWWWBI IIpH PCUHICHUU CTCPCOMECTPUICCKUX 3aaHd.




[IpuBOANTH HpPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W NPHUMEHATb W3YyYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTUYeCKd C(HOPMYIUPOBAHHOM TPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyalluH Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh NOHATUSIMU: CpeIHEE apu(PMeTHIECKOoe, MeIMana, HauooJIbIee,
HaWMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIaHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4alHBIM SKCIIEPUMEHT (OIBIT) U CiIy4ailHOe
coOBbITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYy4YalHOTO OIBITA;
HaXOJUTh BEPOSATHOCTU B OIBITAX C PABHOBO3MOXHBIMU CITyYailHBIMU COOBITUSIMU,
HAaXOJUTh W CPaBHUBATh BEPOSTHOCTU COOBITUA B HU3YUYEHHBIX CIyYalHBIX
HKCIEPUMEHTAX.

Haxoaute 1 hopmMyIupoBaTh COOBITHS: TIEpeCceUeHUE U 00beTMHEHNE JaHHBIX
COOBITHM, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TI0JIb30BAThCS
auarpaMMmamu Jisepa u (opMyJioi ClIoKeHHUs] BEPOATHOCTEN IPU pPELICHUH 3a/a4.

OnepupoBaTh MOHSATUSMU: YCIOBHAs BEPOATHOCTh, HE3aBHUCHUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C MOMOIIBIO MPAaBUJIA YMHOXXEHUS, C MOMOIIbIO JepeBa
CJIy4alHOTO OIIbITA.

[IpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEIICHUH 3aa4.

OnepupoBaTh MOHSATUAMH: HCHBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEPUs
UCTIBITAaHUM, yCHeX W HeyJaya; HaXOJIUTh BEPOSTHOCTU COOBITHI B CEepUU
HE3aBUCUMBIX HCTBITAHUHN JI0 TIEPBOTO yCIeXa; HAXOUTh BEPOSITHOCTH COOBITUH B
CEepUHU UCTIIBITAHUN bepHyIu.

OnepupoBaTh  MOHATUSMM:  ClydalHass  BEJIIMYMHA,  paclpejesieHue
BEPOSTHOCTEH, TMarpaMMa pacrpeieseHus..

- \
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TEMATHYECKOE IINTAHUPOBAHUE
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10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

MHoOXxecTBa pallMOHAIBHBIX U

1 JNIEUCTBUTENLHBIX YHCcell. PalimoHanbHbIe
YPaBHEHUs U HEPABEHCTBA

) Oynkuuu u rpaduku. CTeneHs ¢ HelbM
MOKa3aTeleM

3 ApudpmeTrnueckuii KOpeHb N—OW CTENEeHH.
HppauunoHanbHble ypaBHEHNS M HEPABEHCTBA
DopMytbl

4 TpUrOHOMETpUU. TpUroHoMeTpuyeCKne
YpaBHEHUS

5 ITocnenoBaTenIbHOCTH U IPOrPECCUH

6 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAHUU

7 Beenenue B crepeoMeTpurio

g IIpsiMble ¥ TIIOCKOCTH B ITPOCTPAHCTBE.
[TapamienbHOCTh IPSIMBIX U IIJIOCKOCTEH

9 [lepneHuKyISApHOCTD MPSAMBIX U INIOCKOCTEN

10 VTIIbl MEXY IIPAMBIMH U IIOCKOCTAMH

OOKYMEHT NOoAMNMCAH
0 Shexte PPS M CbI0

Q0BEMBI MHOIOIPAHHUKOB

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
(undposbie)
KoHTpobHBI IIpakTHYecku
Bcero oOpa3oBaTe/ibHbIE
e padoThlI e padoThbl
pecypcsl
14 1
6
17 1
21 1
4
6 1
9
12 1
12
10 1
11 1
7 1



13

14

15

16

17

18
19
20
21

[ToBTOpEHME: CEUEHUS, pACCTOSHUS U YIJIbI

HpeI[CTaBJ'IeHI/IC JaHHBIX WU OIIMCATCJIbHAsA
CTaTUCTHUKA

CrydaiiHple OTIBITHI M CIIy9aifHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
UCXO0JaMu

Omneparuu HaJl COOBITHSMU, CIIOKEHUE
BEPOATHOCTEH

YcnoBHas BEPOSITHOCTD, IEPEBO CIIYIATHOTO
OIbITa, (POpMyIIa MOJIHON BEPOSTHOCTU U
HE3aBHCUMOCTb COOBITUI

DneMeHTbl KOMOMHATOPUKU
Cepun nocneoBaTeNIbHBIX UCIIBITAHUI
CriyuaiiHble BEJIMUUHBI U PACTIPENETICHUS

O000I1IIEHNE U CUCTEMATHU3AIINS 3SHAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

/

o

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
JlaTa
Ne uudgposbie
Tema ypoka KonTpoabHbl IIpakTHYecku H3y'CHHU
n/n Bcero o0pa3oBaTe/IbHbI
e padoThI e padoThbl A
e pecypchbl
| MHo0kecTBO, onepaluy HaJl MHOKECTBAMHU. 1

Huarpammsl Ditniepa—Benna

Pannonanenele yncina. OOBIKHOBEHHbBIE U

2 JIeCATUYHBIC IPOOH, TPOIICHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
ApudmeTrnueckue onepanuu c

3 palMOHATBLHBIMU YHCIIAMH, 1
npeoOpa30BaHuUs YUCIOBBIX BBIPAXKEHUN
[Tpumenenue apobeli U NPOLEHTOB Jis

4 pelIeHus MPUKIAIHbIX 3a7]ad U3 pa3IMuHbIX 1
OTpaciel 3HaHUM U peanbHOW KU3HU

[TpumeHnenue apoGei ¥ NPOLIEHTOB IS
5 peleHus IpUKIagHbIX 3a0a4 U3 pa3sIMIHbIX 1
oTpaciel 3HaHUM U peaabHOU KU3HU

JlelicTBUTEeNIbHBIE YKCIIa. PallioHalbHBIE U

6 1
MppaLMOHAIbHBIE YUCIIa
. ApudmeTnueckue onepanuu ¢ |
0 NOKYMERWTGIOEBIMGAH LYK CIIEH NS, TPABHIIA
QNEKTPORKGUMIIREN IHSGREPKa 1 orerka 1

Ceptndukat 0E42607F1FECBQMB%E&FEIElBHGHEHHﬁ
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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ToxnecTBa U TOXKIECTBEHHBIE
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9
npeoOpa3oBaHus
10 VYpaBHEHME, KOPEHb YPaBHEHHUS
11 HepaBeHncTBo, penieHre HepaBeHCTBa
12 Metox UHTEPBAIOB
13 Permienue nenbIx U 1poOHO-paIMOHAIBHBIX
YPaBHEHHUI U HEPABEHCTB
KonTtponpHast padora o Teme "MHoOX)ecTBa
14 paLMOHANBHBIX U IEMCTBUTEIIBHBIX YHCEIL.
PanmonanpHble ypaBHEHUS U HEPABEHCTB"
s OyHKIHS, CIIOCOObI 3a1aHus (PYHKITIH.
Bsanmuo obparHbie GyHKIHN
I'padux Gpynkuu. O6nactb onpenenaeHus u
16 MHOXeCTBO 3HaueHuH ¢pyHkimu. Hynu
¢yskun. [IpoMexyTKH 3HAKOIIOCTOSIHCTBA
17 YéTtHble 1 HeUETHBIC PYHKLIUU
CrerneHs ¢ 1eNbIM [T0Ka3aTeIeM.
18 CranpaprtHas ¢popMma 3anucu
JNEUCTBUTEILHOTO UHCIIa
Hcnonp3oBanue noaxosimeii popmbl
19 3aMCH JEHCTBUTEIBHBIX YNUCEN IS
pelieHus: IPaKTUYeCKUX 3a1a4 U
MPEJICTaBICHUS] TaHHBIX
CrenenHast GyHKIHUS C HATYpaJIbHBIM U
20 LieJIbIM ITI0Ka3aTeseM. E€ cBoieTBa U

AOKYMERFHRANMNCAH
BJ'IEKTPOI:&Hog noanuchLIo
pu

METHYECKUU KOPEHb HATypaJbHOU




Apudmernueckuii KOpeHb HaTypaTbHON

/
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CpaiicsBa 1 rpaduK KopHs n-qif cTeneHu

o

22
CTENEHU

3 CoiicTBa apu()METHUECKOT0 KOPHA
HaTypaJIbHOMN CTEIIEHU

24 CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHON CTENEHU

)5 CpoiicTBa apu(hMETHUECKOTO KOPHS
HaTypaJbHON CTENEHU

26 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH
N—Oi CTENEHU

7 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—OH CTENEeHU

)3 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—Oil CTeNEHU

79 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—Oil CTeNEHU

30 Pemenne nppannoHaabHEIX ypaBHEHUH U
HEPABEHCTB

31 Pemienue nppanmoHaabHbIX YPaBHEHUN U
HEPABEHCTB

1 Pemenune nppanvoHaibHBIX YpaBHEHUN U
HEPABEHCTB

3 Pemenne uppanroHaibHBIX YpaBHEHUN U
HEPABEHCTB
Penrenyie HppalMOHATBHBIX Y)aBHEHHIT 1

3400KyM UCAH

?SJ'IEKTPOH nnoanncero

[encTtButeneH c 0§.@2.2026 m

Bnageney KyHu Mana KOpbeeHa

o

CoiicTBa u rpaduk KOpHs n-dii cTeneHu




KonTtponpHas pabora no Teme
"ApudmMeTHIeCKril KOPEHb N—O0i CTETICHH.
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37 HppaunoHaibHble YpaBHEHUS U
HepaBeHCTBA"

18 Cunyc, KOCUHYC ¥ TaHT'€HC YHCIOBOTO
apryMeHTa

39 CuHyc, KOCUHYC ¥ TaHT'€HC YHCIIOBOTO
apryMeHTa

40 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIOBOrO apryMeHTa

A1 APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

42 ompeieNICHUEe TPUTOHOMETPUUECKUX
(GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

43 OIpeEIIEHNE TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIOBOTO apryMeHTa

44 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

45 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

47 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

43 [IpeobpazoBanue TPUrOHOMETPHUUECKUX
BBIPAKECHUI
[Ipeo6pa3oBaHne TPHTOHOMETPHIECKIX

49 10KYMEH CAH

SJIEKTPOHHOU NOANUCBLIO

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX

e



51

52

53
54
55
56
57

58

59

60

61

62

63

[IpeobpazoBanne TPUTOHOMETPUUECKUX
BBIPAXKEHUM

[IpeobpazoBanue TPUTOHOMETPUUECKUX
BBIPAKCHUI

Penienyre TpUroHOMETPUUYECKUX YPAaBHEHUM
Pemienne TpUroHOMETpUYECKUX YPaBHEHUN
Penienyre TpUroHOMETPUUECKUX YPAaBHEHUM
Pemenne TpuroHOMETpUYECKUX YPAaBHEHUU
Pemenne TpUroHOMETpUUECKUX YPaBHEHUM

KonTtponsHas padora no Teme "dopmysibt
TPUTrOHOMETpHUHU. TpUrOHOMETpHUECKUE
ypaBHeHuUs"

ITocnenoBaTeILHOCTH, CIIOCOOLI 3aIaHUs
rnocieaoBareabHOCTE. MOHOTOHHBIE
MMOCIEI0BATEILHOCTH

Apudmerndeckas 1 reoMeTpuUecKas
nporpeccuu. Mcnonp30BaHNE POTPECCHH
JUTSL PEUICHUs] PeaTbHBIX 3a/1a4
NPUKJIQJHOTO XapaKTepa

BeckoneuHo yObIBarolasi reoMeTpudecKas
nporpeccus. Cymma 6€CKOHEUHO
yOBIBaOIIEi FeOMETPUIECKOH MPOTPEecCHn

(DOpMYJ'Ia CJIOKHBIX ITPOILICHTOB

O0600111eH1E, CUCTEMATU3AlIUS 3HAHUI

/

o

o
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67
68

69

70

71

72

73

74

O0001enue, cucreMaTA3alus 3HaHUH 3a
Kypc alnreOpbl ¥ HaYall MaTeMaTHYECKOTO
agann3a 10 kimacca

O00011IeHNE U CUCTEMATHU3ALIUS
O000111eHrE U CUCTEMATU3 AL

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[TpaBuna n306pakeHust Ha PUCYHKaX:
M300paxKeHHsl MII0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: MepeceKaromurecs 1mI10CKOCTH,
nepecekarommecs npsamas 1 rmiIoCKOCTb

[TonsTus: MNepeceKkaromuecs miI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOTOI'paHHHKAMHU,
n300pakeHre MHOTOTPAaHHUKOB Ha
PUCYHKaX, Ha IPOCKIIMOHHBIX YEPTEKAX
Hauanpubie cBeienus o kyoe u mupamuse,
ux pa3BEPTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB

HavanpHbIe cBeieHus 0 KyOe U mupamMusie,
WX pa3BEPTKU U Mozienu. CedeHus

MHOTI'OI'paHHUKOB

ITonsiTue 00 aKCHOMATHYECKOM MMOCTPOCHUU

75— CTEepPCOMETPHIBKCHOMBICTEREOMETPHU U

o

N OKYMERTFIBITWACKH
3NEKTPOHHOM NOAMUCHIO
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[TonaTue 06 aKCHOMAaTUYECKOM MTOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX

[TonaTne 06 aKCHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

B3anMHoe pacnonoxeHue npsMbIX B
IIPOCTPAHCTBE: IIEpeCceKaroIuecs,
HapajielIbHble U CKPEINUBAIOLINECs

IIpsIMBIE

[TapanneabHOCTh OPSIMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE: NapajlIeJIbHBIE NPSIMBIE B
MPOCTPAHCTBE; MAPATIIETBHOCTD TPEX
IPSMBIX

HapaJ'IJ'IGJ'IBHOCTB MpAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: HapaHJ'ICJ'IBHOCTB HpHMOﬁ u
INJIOCKOCTH

VYTIIBI € COHANpaBICHHBIMU CTOPOHAMU
Yroa Mexay npsIMbIMU B IPOCTPAHCTBE
Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

[TapaeabHOCTB TUIOCKOCTEN:
napaelbHble IOCKOCTH

CBoiicTBa napajiCJIbHbIX IUIOCKOCTEM

[Ipocreiimme npocTpaHCTBEHHbIE (PUTYPHI

/

o

o

o0

AOKYMEHTaQAEAQAH
SIEKTPORHOU NIOATMGEID:
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Ha TNTOCKOCTH: TETPadp, Kyos,




KonTponpHas padora o Teme "IIpsimbie u

89 IIJIOCKOCTH B IIPOCTPAHCTBE.
[TapaninenbHOCTh NPSAMBIX U IUIOCKOCTEMR"
[IeprieHIUKYIAPHOCTD NPAMOU U
90 IUIOCKOCTH: MEPIEHANKYIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE
01 [Tpsimble napamienbHble U
NEPIEHAUKYJISIPHBIE K IITIOCKOCTH
9 [Tpsimble napamienbHble U
NEPIEHIUKYIIPHBIE K IITIOCKOCTH
93 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH
94 IIpu3Hak neprneHAUKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH
TeopeMa 0 IpsIMO¥ NEPIIEHAUKYISIPHOU
93 IIJIOCKOCTH
96 Teopema o psIMO¥ NEPIIEHAUKYIISIPHON
IIJIOCKOCTH
97 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIISIPHOU
IIJIOCKOCTH
[IeprieHAUKYSAp U HAKIIOHHBIE: PACCTOSHUE
98 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
IlepnenquKyIsip ¥ HAKJIOHHBIE: PACCTOSIHHUE
; OSIHUE OT
o AOKYMEHTMA A6IMCAiocTH
3NEKTPOHHOU NMOANUCHIO
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Bnageney KyHu Mana KOpbeeHa
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101

102

103

104

105

106

107

108
109
110

[IeprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: Yroa MEXKIY IPSIMOU
U TUIOCKOCTbBIO

JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOI'O yria

JIByrpaHHBIN yroJI, TMHEHHBIN Yroi
JBYTPaHHOIO yria
[TeprieHIUKYJIAPHOCTD MIIOCKOCTEM:
MPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

[TeprnieHAUKYJIAPHOCTD MIIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

IlepneHauKyISIPHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

TeopeMa o0 TpEX nepHeHANKYIApax
Teopema o Tpéx nepneHANKYIIpax

Teopema o0 TpEX nepneHANKYIIpax

/
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KonTtpoibnas pabora mo remam

AOKYMEREMOBIEABRoCcT mpavMuix 1
ANEKTPO 'T'I!ﬁ'(?dﬂ&‘?&n Iﬂc‘?liqlm MCXKAY [IPAMBIMH U




[TonaTtue MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

112

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1

13 OCHOBAHMA IMPU3MBIL; IIpsAMad U HAKJIOHHAA
IIPU3MBI; OOKOBas M MOJIHASA IMOBCPXHOCTDH

HPU3MBI
[Tapamienenunen, IpsIMOYTrOJIbHBIN

14 napajJiesIenune] 1 ero CBOMCTBa
[Tupamupa: n-yroapHasi mupaMuia, TpaHu U

s OCHOBaHME IHPaMU/Ibl; OOKOBas U MOJIHAS

[IOBEPXHOCTh IUPAMUBI; IIPABUIIbHASL U
yCeu€HHas nupaMuia

[TpaBUIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOIO MHOTOTPaHHUKA; MPAaBUIIbHAS
116  mpu3Ma U MpaBWIbHAS MUPAMU/IA;
[paBUJIbHASA TPEYrojbHasA HUpaMuia U
IPAaBWIbHBIN TeTpasip; KyO
[IpencraBnenue o MpaBUIbHBIX
117  MHOTOIpaHHHMKax: OKTa3Ap, JOJAEKadJIp U
HKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTEJIBHO TOYKH, MPSIMOH, MIOCKOCTH.
118  DneMeHThl CHMMETPUHU B MUpaMHIax,

/

Ceptuduxar 0E42607F1HEC395A2E3COFFB7CIBEOF2
OencteuteneH ¢ 05.02.2026 né)S .Bg?z%%?’FOHaHH’ YHJIBI

Bnageney KyHu Mana KOpbeeHa

o

o

rapajulesIenuIenax, r[paBI/mL\HLIX
OOKYMEHT NOANMNCAH

anek TPOHHOW TS Ao

BrraucieHue 3J1eMeHTOB MHOI|OI'PaHHUKOB:




120

121

122

123
124
125
126
127
128

129

130

131

132
133

[Tnomans OOKOBOI MOBEPXHOCTH U TMOJTHOM
MOBEPXHOCTU MPSIMON MPU3MBI, TIOIIATH
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MPSIMON TIPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
MMOBECPXHOCTHU HpaBHJ’IBHOﬁ nupaMuabl,
TeopeMa O IUIoNa 1 OOKOBOW MTOBEPXHOCTH
yCeUEHHON MUPaAMHU/IbI

KonTtponpsHas pabora o Teme
"MHororpaHHuku"

[TousTue 06 00BEME
O0bEM upamMuibl
O0BEM TUpaMuIbI
O06bEM upamMuIbl
O0bEM pU3MBI
O0BEM npu3MBbI

Kontpoinbnas padota mo teme "OObEMBI
MHOTOTPaHHUKOB"

[ToBTOpeHUEe, 06001IeHNE CHCTeMaTU3AIIUS
3Hanuil. [loBTopenue u o6o01eHne

[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITIS
3Hanuil. [loBTopenue u o6o0IeHue

HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpeHue u 06001IeHNE

/
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136

137

138

139

140

141

142

143

[ToBTopenue u 06o0IEHNE

[IpencTaBneHne JaHHBIX € TIOMOIIBIO
Ta0JIML ¥ IUarpaMm

Cpennee apudmernyeckoe, MeuaHa,
HauOoJIbIlIee U HAMMEHbLIee 3HAUCHUS,
pa3Max, TUCHepcusi, CTAaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

Cpennee apudmernueckoe, MeuaHa,
HauOoJIbIlIee U HAaMMEHbIIIee 3HAUCHUS,
pa3Max, TUCHepcusi, CTAaHJapTHOE
OTKJIOHEHHE YHCIOBBIX HAOOPOB

Cpennee apudmeTnueckoe, MeIuaHa,
HarOOJIbIIIee M HAUMCHBIIICE 3HAYCHUS,
pa3max, TUCTIepCHsl, CTAaHJaPTHOE
OTKJIOHCHUE YUCIIOBBIX HAOOPOB

CrnyualiHble S9KCIEPUMEHTHI (OTBITHI) U
CIIy4aiiHbIe COOBITUS. DIeMEHTapHbIE
COOBITHSI (MUCXOIBI)

BeposaTHocTb ciryyaitHOTO COOBITHS.
BeposiTHOCTH COOBITHIT B OTIBITaX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSMU

BeposiTHOCTB city4aifHOTO COOBITHSI.
[TpakTrueckas padota

/
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o

()TIPPRTU/H/T HAI COORITUSIMU: r[epecequI/Ie,

‘qkﬂéyM @ﬁﬁeﬁ@ﬁﬁmbnnﬁ, IIPOTHYBOIIOJIOKHBIC

SNEKTPOKMTITIO Ansosyors! Diinepd
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146

147

148

149

150

151

152

153
154
155
156

157

Onepanuu HaJ COOBITUSMU: TIEpECEUCHUE,
o0beAHEeHHE COOBITHI, TPOTUBOMOIOKHBIE
coObITHs. JlnarpaMmel Diinepa

DopMmyia CII0KEHHUS BEPOSITHOCTEN

VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE
BepoATHOCTEH. JlepeBo ciiydyaiiHOroO
JKCTICPUMEHTA

YcioBHas BEPOATHOCTb. Y MHOKEHHUE
BeposiTHOCTEH. [lepeBo cirydailHOro
3KCHEPUMEHTA

VYcnoBHas BEPOATHOCTb. Y MHOKEHUE
BEpOATHOCTEN. JlepeBO CiydyaiiHOrO
AKCIIEpPUMEHTA

dopmyiia MOJHOK BEPOATHOCTH
dopmyiia OJIHON BEPOATHOCTH

dopMmyra NOJIHON BEPOSITHOCTH.
HezaBucumplie coObITHs

KonrponbHas pabora
Komb6unaTropHoe npaBuiao yMHOKEHHS
[lepecTanoBku U paxkropuan

Yucno coueranuit

Tpeyronsauk [Tackans. @opmyna GuHoma
Herotona

bunapHblii c1ydallHbIN ONBIT (UCOIBITAHKE),

/
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CIICX U HEyaa4da. HCBaBI/ICI/II\h 1

ANEKTPOMHGU HUArIAEERG 3B PX

UCIIBITaHUH 10 IIEPBOTO yCIIEXa
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160

161

162

163

164

165

166

167

168

169

170

Cepust HE3aBUCUMBIX HCTIBITAHUM.

HpaKTI/I‘IeCKaﬂ pa60Ta C UCIIOJIb30BAHUECM

QJICKTPOHHBIX Ta6J'II/II_I

Crny4daiiHasi BeIM4MHA

Pacnpenenenue BepostHocteil. J{narpamma

pacnpezeneHus

CyMMa 1 MpOU3BEICHHUE CITyUYalHBIX
BEJIMYUH

CyMMa U MpOU3BEICHHUE CITyUYalHBIX
BEJIMYUH

[Tpumepsl pacnpeeieHui, B TOM YUCie
FeOMEeTPHUECKOEe 1 OMHOMHAIILHOE

[IpuMeps! pactipeiesieHnid, B TOM 4HCIIe
reoMeTpuuecKoe 1 OMHOMHAIIbHOE

[ToBTOpenue, 0600IIEHUE U
crucTeMaTu3alus 3HaHUI

[ToBTOpeHue, 060061IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpeHnue, 0600IIeHNE U
cUCTEeMaTH3aIlHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10

ITPOI'PAMME
4 a
OOKYMEHT NOoAMNMMCAH
3NEKTPOHHOM NOAMUCHIO
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTeMartuka: anredpa 1 Hadajla MaTeMaTHIECKOTO aHaIN3a, FTeOMETPHSI.
Anrebpa v Havasla MaTeMaThueckoro ananusa, 10-11 kmacesl/ Anmumos I11LA.,
Konsirun FO.M., TkaueBa M.B. u apyrue, AKIImoHepHOE OOIIECTBO

«3narensctBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
https://resh.edu.ru/

https://educont.ru/

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://zadachi.mccme.ru/2012/jndex.html# pagel

https://resh.edu.ru/

https://educont.ru/

https://mathus.ru/

/

~
OOKYMEHT NognMCAH
3JIEKTPOHHOW NMOAMUCHIO
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