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MOSCHUTEJIBHASA 3AIIMCKA

PabGouas mporpamMmma yueOHOTO Kypca «Airedpa v Hayajla MaTeMaTUYECKOro
aHanmm3a», «['eomerpus», «BepoATHOCT, W CTATUCTHKA» 0a30BOTO YpPOBHS IS
oOyuarommxcst 10 —11 kmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOro
rOCyIapCTBEHHOT'O 00pa30BaTEeILHOTO CTaHAApTa CPEAHETo 00IIero 0Opa3oBaHus,
C y4€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHUIO, W TPATUIUH POCCHUCKOTO 00pa3oBaHUSI.
Peanuzanus nporpaMMbl 00ecCIIeYnBaeT OBJIAJACHUE KITFOYCBBIMU KOMIIETECHITUSIMU,
COCTABJISIFONITUMU OCHOBY JIJII CaMOPA3BUTHUSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIICKYJIbTYpHOTO, JTUYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YYaIOIIUXCSl.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajga MareMaTHYECKOTO aHAIW3a» SIBISETCA OJHHUM W3
Han0oJiee 3HaYUMBbIX B IPOrPaMM€ CTapIIeH IIKOJIbI, TIOCKOIBKY, C OJTHON CTOPOHBI,
OH O0eCcrneunBaeT HMHCTPYMEHTAIbHYIO 0a3zy JUisl M3yY€HHUs BCEX €CTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JAPYTrod CTOPOHBI, (POPMUPYET JIOTUYECKOE U aOCTPaKTHOE
MBIIUICEHHE YYaluxcs Ha YPOBHE, HEOOXOAUMOM JUIsl OCBOEHHUS KYypCOB
MH(}OpMaATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTU. B paMkax 1aHHOrO Kypca
yyallyecs OBJIAJECBAlOT YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIIMpyeT CBOU JOCTHKEHUS B MaTeMaTH4ecKoi (popme.

Kypc anredpsl u Hayasl MaTeMaTUYECKOTO aHaAIM3a 3aKJIaIbIBAET OCHOBY IS
YCHEIIHOTO OBJIAJCHUSI 3aKOHAaMH (U3UKH, XHUMHH, OHOJOTUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMH OSKOHOMHKH M OOIIECTBEHHOW JKW3HH, TO3BOJISET
OpPUEHTHPOBATHCSI B COBPEMEHHBIX LHM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BAaTh MX B MOBCEJAHEBHOM KU3HHU. B TOXXe Bpemsi oBiajieHue
aOCTpakTHBIMM M JIOTUYECKHM CTPOTMMHM MAaTEMaTHUYECKUMU KOHCTPYKIUSMU
pa3BMBaET YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETHU3AIMI0, a0CTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MbIIUIeHHE. B xone uyueHus
anreOpbl M Hayajdl MAaTeMaTHYEeCKOro aHajiu3a B CTaplield MIKOJIe Yydyalluecs
MOJIy4alOT HOBBIM ONBIT pELIEHUs MNPUKIAAHBIX 3aJlay, CaMOCTOSATEIbLHOTO
MIOCTPOCHHUSI MAaTEeMAaTUYECKUX MOJENEH peaibHBIX CUTyallMid U HHTEPIpPETaluU
MOJMyYEHHBIX  PEIICHWH, 3HAKOMATCS C  TOpUMEpaMd  MaTeMaTHYECKHUX
3aKOHOMEPHOCTE B TpHpOJE, HAyKe M B HCKYCCTBE, C BbLIAIOIIUMUCSA
MaTEeMaTHYEeCKUMH OTKPBITUSIMU U UX aBTOpaMH.

Kypc o6mnagaer 3HaYMTENbHBIM BOCIUTATENIBHBIM IOTEHLUHUAIOM, KOTOPBIH
peain3yercsi Kak depe3 y4yeOHbI mMaTepuai, crnocoOCTBYIOIIMM (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M uepe3 crnenupuky ydeOHOW IesiTeNbHOCTH,



TpeOyroien CaMOCTOSITETIbHOCTH, aKKypaTHOCTH, MPOJOJKUTEIBHON
KOHIICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe meTtoanku 00y4ueHus aaredpe 1 HadajiaM MaTeMaTHYeCKOro aHaIu3a
JISKUT NEATSITbHOCTHBIA MMPUHITUATT O0yUICHHUS.

CrpykTtypa Kypca «AnreOpa ¥ Hadyaiaa MaTeMaTUHYECKOTO aHAIN3a» BKIIIOYAeT
CHEAYIOUIME COJIEPKATEIbHO-METOAUYECKUE JIMHUU: «YHclla W BBIYUCIICHUS,
«Dynkuun u rpadukn», «YpaBHEHHS U HEpaBeHCTBay, «Havaia MaTeMaTuyeckoro
aHan3a», «MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE COJIEPKATENBHO-METOIMUYECKUE
JUHUM U3Y4YalOTCS Ha MPOTSHKEHUHM JBYX JIET OOyYeHHsI B CTapllel IIKOJE,
€CTECTBEHHO JIOMOIHSASA APYT Apyra U MOCTEIEHHO HACHIIIAACh HOBBIMU TEMaMHU U
paznenamu. JlaHHBIA KypcC SBISIETCSI MHTETPATUBHBIM, MOCKOJIBbKY OOBEIUHSET B
cebe couepkaHME HECKOJbKUX MAaTeMAaTHMYeCKHX JIMCUUIUIMH:  anreopa,
TPUTOHOMETPHS, MATEMAaTUYECKAN aHaIU3, TeOpUsd MHOXKECTB U Ap. [lo mepe Toro
KaK ydaluecsl OBJaJeBalOT BCE OoJiee MMPOKUM MATEMAaTUUYECKUM ammapaToMm, y
HUX TIOCIIEJIOBATEIbHO (POPMUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTHYECKYIO MOJIENIb PEAJIbHOW CUTYAILIMH, IPUMEHATHh 3HAHUS, TIOJIyYEHHBIE B
Kypce «AnreOpa u Hayaja MATEMaTUYECKOTO aHaiu3a», JJid pelieHUs
CaMOCTOSTENIbHO  C(OPMYJIMPOBAHHOM MaTEeMaTUYECKOM 3adadyd, a 3aTeM
HMHTEPIPETUPOBATH MOTYYCHHBIN pe3yibTart.

ConepxaTenbHO-MeTOANYECKAsT TUHUA «Hucna U BBIYMCICHHUS) 3aBEPIIACT
(dbopMHpOBaHrE HABBIKOB MCIOJIB30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOHM IKkoJie. B crapiieil mkone ocoboe BHUMAHHUE YACISAETCS
(GOpPMUPOBAHUIO TPOYHBIX BBIUMUCIUTEIIBHBIX HABBIKOB, BKIIIOYAIOLIUX B CeOs
UCIIOJIb30BAHUE PA3TUYHBIX (OPM 3amucH JIEWCTBUTEIHHOTO 4YHCIA, yYMEHUE
pallMOHAJIBHO BBIMOJHATh JEUCTBUS C HHUMH, J€JIaTh MPUKUIKY, OLICHUBATH
pesynbpTar. OOyuarmuecs: MOJMy4aloT HaBBIKM MNPUOTMHKEHHBIX BBIYUCICHUMH,
BBITIOJTHEHUS JIEUCTBUUA C YMCJIaMH, 3alMCaHHBIMU B CTaHJIapTHOU (dopme,
WCIIOJIb30BaHUsI MAaTEMAaTUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BBIPAKECHUM.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOy4deHHs B CTapiied IIKOJIe, TOCKOJBKY B KaXIOM pasfieie MporpaMMbl
IPEeIyCMOTPEHO pEeLIEHUE COOTBETCTBYIOIIMX 3afad. OOyuaroluecs OBIa/IeBalOT
pPa3IMYHBIMM METOJaMHU PEIICHUS 1EJbIX, PAIUOHAIBHBIX, HUPPaAlMOHATIBHBIX,
MOKa3aTeIbHbIX, JOTapU(PMUYECKMX U  TPUTOHOMETPUYECKUX  YypaBHEHUH,
HEPABEHCTB U UX cucteM. [loyueHHble yMEHHS UCTIONIB3YIOTCS IIPU UCCIEIOBAHUH
GyHKIHUNA C TTIOMOIIBI0 TTPOU3BOJAHON, PEIICHUH MPUKIAAHBIX 3a/7ad W 3a7ad Ha
HAaxXOXXJICHUE HauOOJBIINX M HaUMEHBIIUX 3HaueHud GyHkuuu. JlanHas
colepkaTelbHas JIMHUS BKJIIOYaeT B ceOs Takke (QPOpMUpPOBAHUE YMEHUU
BBITIOJIHATH Ppacy€Thl 1Mo GopmyiaM, TpeoOpa3oBaHUs IEIbIX, PAHMOHAIBHBIX,
MppalMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAaKXKE BBIPAKECHHUIA,



COJIEpKalINX CTENEeHU W JIoTapudMbl. braromaps M3ydeHHIO anreOpanyecKoro
MaTepuraia IPOUCXOANT AajbHEHIIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPaKTHOTO
MBIIUICHUS] ydamuxcs, (HOpMHUpPYIOTCS HaBBIKM JEAYKTHBHBIX PACCYKICHHM,
paboThl C CHMBOJBHBIMU (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB. AnreOpa npeiaraeT 3pPeKTUBHbIC
WHCTPYMEHTBI I PEIICHUS TPAKTHUYECKUX M ECTeCTBEHHOHAYYHBIX 3ajad,
HaTJISAHO JEMOHCTPHUPYET CBOM BO3MOYKHOCTH KaK sI3bIKa HAYKH.

CopepxarenpHo-MeTonnyeckass JuHUS «DyHKIUM W TpaduKW» TECHO
neperieTaeTcs ¢ IpYruMH JIMHUSMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE 3a70aET
MIOCTIEI0BATEIPHOCT H3YyUeHUS MaTepraiia. M3yueHue cTeneHHo, oKa3aTeIbHOM,
Jorapu(pMHUUECKOd U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOMCTB U IpadHKOB,
UCIOJb30BaHUE (QYHKIUHI AJ PElICHUs 3a/1a4 U3 JIPYTrUX y4eOHBIX MPEIMETOB U
pEaIbHOM KHU3HU TECHO CBSA3aHO KaK C MaTeMAaTWUYECKUM AaHaIu30M, TaK U C
pelIeHreM ypaBHEHUI U HepaBeHCTB. Ilpu 3ToM 0o0ibIIOe BHUMAaHUE YJETSIETCS
(bopMHUPOBAaHUIO YMEHHUS BBIPAKATh (hOPMYJIaMU 3aBUCUMOCTH MEXKTY Pa3TUuYHBIMU
BEJIMYMHAMH, HCCJIEAOBATh TOJNyYCHHbIE (PYHKIUU, CTPOUTh UX TpaUKU.
Martepua 3Toli cofep>KaTeIbHON TUHIUH HAlleJIeH Ha Pa3BUTHE YMEHUN 1 HABHIKOB,
MO3BOJIAIOIINX BBIPAYKATh 3aBUCUMOCTH MEXKIy BEIMUYMHAMH B Pa3IMuHON (opMme:
aHAJIUTHYECKOW, Trpaduueckoil W cioBecHOW. Ero wu3ydeHue crnocoOCTByET
Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3aI[1H, NCII0JIb30BAHUIO aHAJIOTHI.

CopepxarenpHast nuHHS «Hauama maTeMaTWyeckoro aHain3a» IO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYT KaK MaTeMAaTUYECKUX, TaK W MPUKIAJHBIX 3a7ad,
JOCTYMHBIX 00YyYarolMUMCs, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh UCCIIEIOBATh U
CTPOUTH Irpauku PYHKIUHN, ONIPEASHATh MX HAUOOIBIIINE U HAUMCHBIIINE 3HAYCHHUS,
BBIUUCIATH IUIOU[aAn (QUIyp U OOBEMBI Tel, HAXOAUTh CKOPOCTU M YCKOPEHUS
nporieccoB. JlaHHas copepaTenbHash JUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTHU
MOCTPOCHUSI MAaTeMaTHYECKUX MOJeNeld peaNnbHBIX CHUTyalldil, HaXOXKICHUS
HAWIYYILEro pelieHrs B MPUKIATHBIX, B TOM YHCJE COLUAIbHO-3KOHOMHUYECKHUX,
3aJa4ax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHalu3a CIIOCOOCTBYET
pa3BUTHIO a0CTPAKTHOTO, (POPMATBEHO-JIOTUYECKOTO W KPEATHBHOTO MBIIIICHHUS,
(bopMUPOBaHNIO YMEHHI PACIIO3HABATH MPOSBICHUS 3aKOHOB MAaTEMATHKH B HayKe,
TEXHUKE W HUCKyccTBe. OOydarommecs y3HAIOT O BBIJAIONIMXCSA pe3yJbTarax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOPaXx.

CopepxarenpHO-MeTOIMYeCKas JIUHUSA «MHOXKeCTBa U JOTMKa» B OCHOBHOM
MOCBSIIIIEHA  DJIEMEHTAM  TEOPHUH  MHOXKECTB. | €0peTHKO-MHOXKECTBEHHBIC
NPECTABICHNUS TPOHU3BIBAIOT BECh KypC IIKOJBHON MaTEeMaTHKH W TPEeararoT
HaubOosee YHUBEPCAIbHBIN SA3bIK, OOBEIUHSIIONINI BCE Pa3eiibl MAaTEMATUKH U €€
MPWIOKEHUH, OHU CBS3BIBAIOT Pa3Hble MAaTEMaTHUYECKHE JUCIHUIUIMHBI B €IUHOE



nenoe. 1loatoMy Ba)kHO AaTh BO3MOYKHOCTH IIKOJIBHMKY ITOHMMAaTbh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTeMaTUKH W HCIIONb30BaTh €ro Ui
BBIPA)KEHHSI CBOMX MBICJIEH.

B kypce «Anrebpa um Hayajma MaTeMaTHMYECKOTO aHAM3a» HPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaT€MaTHYECKOr0 MOJCIUPOBAHUSA, KOTOpBIE  IPU3BAHBI
c(OpMHUPOBATH HABBIKU ITOCTPOECHUSI MOJIENIEN pealbHbIX CUTYyallUii, UCCIIETI0BaHUS
ATUX MOJENEN C MOMOLIBIO ammapaTa aiareOpbl U MaTeMAaTUYECKOro aHaiu3a U
MHTEPIPETALNH [TOJTYYEHHBIX pe3yJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXK/bIi U3
pa3ziesoB MPOrpaMMbl, MOCKOJIBKY BECh Marepuaj Kypca IHAPOKO HCIOJIb3YETCs
JUISL peleHus IPUKIIAAHBIX 3a1ad. [Ipu penieHun peanbHbIX NMPAKTHYECKUX 3a4ad
ydauyecs pa3BUBalOT HaONIOAATEIbHOCTh, YMEHUE HAaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBarbCsi, HMCHOJIb30BaTh AaHAJOIHIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobsnemy. JlearenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIIATHBIX
3a/1a4 OpraHu3yeTcsl B MPOLECCe M3YyYEeHHs BCEX TeM Kypca «Airedpa u Havaiia
MaTeMaTHUYECKOTro aHanu3a». BakHOCTh yuyeOHOro Kypca Ie€OMETpUHM Ha YPOBHE
cpeaHero obmero o0pa3oBaHUS OOYCIOBJIEHA NPAKTUYECKON 3HAYUMOCTBIO
METaNpeAMETHBIX W MPEIMETHBIX pe3yJbTaTOB OO0ydYeHHUs TE€OMETpUH B
HalpaBJI€HUU  JIMYHOCTHOTO  pa3BUTUS  oOywaromuxcs,  (pOpMHUpPOBAHUSA
(yHKIMOHATBHOM MaTeMaTUYECKOW TPaMOTHOCTH, W3YYEHUS IPYTUX YUYEOHBIX
aucuMIUIMH. Pa3BuTre y oOyuaromuxcs IpaBUIbHBIX NMPEACTABICHUI O CYIIHOCTH
U TPOUCXOKJICHUM TE€OMETPUUYECKHX aOCTpakUui, COOTHOIIEHWU PEaJbHOro M
WJICAUTBHOTO, XapakTepe OTPAKCHUS MaTEMaTUYECKOM HAYKOW SBJICHUU U
MPOILIECCOB pEATbHOTO MHUpPAa, MECT€ TIEeOMETPHUM B CHUCTEME HayK U pOJU
MaTEMaTUYECKOIO0 MOJEIMPOBaHWS B HAay4HOM IIO3HAHWW U B IPAKTHKE
CrocoOCTBYeT (POPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHS YYAIUXCS, a TaKKe
Ka4yeCTB MBIIICHUS, HEOOXOAUMBIX Ul aJalTallud B COBPEMEHHOM OOILIECTBE.

['eomeTpusi siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHus, TaK KakK o00eCleuyrnBacT BO3MOXKHOCTb H3YUYECHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHU OOYYarOIIMMUCS
HNOHSATUHHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJ€ pEUICHUsI T'€OMETPUYECKUX 3a/ay, YMEHHE BbIJBUTaTh M ONpPOBEpPraTh
TUIIOTE3bl HETOCPEACTBEHHO MCIOJIB3YIOTCA TMPU PEIICHUH 337a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3NKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeATENbHOCTU 4YesioBeka. OpueHTanus 4elioBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOTO ObITHSA, (dopMa
OTPAXKEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS M AKTHBHOIO
npeoOpa3oBaHus  JEHCTBUTENBHOCTH. OmnepupoBaHHe MPOCTPAHCTBEHHBIMHU



oOpazamu 00beIMHSET pa3HbIe BUJIbI YUEOHOU U TPYJOBOU AEATEIBHOCTHU, SIBISETCS
OIHUM M3 TPO(PEecCHOHANBHO Ba)XXHBIX KauyecTB, IMOATOMY aKTyallbHa 3ajaya
dopMupoBaHus |y OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHUS  Kak
Pa3HOBHJIHOCTH OOpa3HOIO0 MBINUIEHHS — CYIIECTBEHHOI'O KOMIIOHEHTa B
MTOJATOTOBKE K MPAKTHYECKOU JEATEIBHOCTH [0 MHOTUM HaIIPaBJICHUSM.

Llens ocBoeHusi mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — 00I11eo0pa3oBaTeibHOE W OOIIEKYJIbTYpHOE pPa3BUTHE
oOyuJaromuxcs yepe3 ooecrneyeHrne BO3MOXKHOCTH MPUOOPETEHHS U UCTIOIB30BaHUS
CUCTEeMAaTUYECKUX TEOMETPUYECKHX 3HAaHMW W JEUCTBUH, CHelH(PHUUHBIX
r€OMETPUH, BO3MOXKHOCTU  YCIICIIHOTO MPOJODKEHHS  00pa3oBaHUs 110
CIELUATBHOCTSM, HE CBSI3aHHBIM C IPUKJIAHBIM UCIIOJIb30BAaHUEM T€OMETPHUHU.

[IporpaMmma 1o reomeTpuu Ha 0a30BOM YpOBHE IIpelHA3HayeHa Jis
oOy4Jaroumxcsi CpeJHeN IIKOJbl, HE UCIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPyJHEHUN
Ha YpOBHE OCHOBHOro 001iero oopaszoBanusi. Takum o0pa3zoM, oOydaroiyecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOLIME MATEMAaTUYECKIE YMEHUS, CBSI3aHHBIE CO
CHEeU(PHUKON TeOMETPUN U HEOOXOJUMBIE TSl )KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, 0Hu UMEIOT BO3MOKHOCTh U3YUUTh F€OMETPUIO OoJIee TITyO0KO, ECIH
B JlaJbHEWIIEM BO3HUKHET HEOOXOAUMOCTh B T'€OMETPHUUYECKMX 3HAHUAX B
poheCCUOHATIBHOU JIEITEIIBHOCTH.

JlocTuKeHHe 1eMM OCBOCHHS MPOrpaMMbl OOECIIEYMBAETCS PEUICHUEM
COOTBETCTBYIOIIMX  3a7ad. IIpuopuTeTHBRIMM 3ajadyaMM OCBOEHHMS  Kypca
«I"eomeTpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMUpOBaHHE TPEJCTABICHHUS O TEOMETPUM KaK 4YacTH MHUPOBOM

KYJbTYPbI U OCO3HAHHE €€ B3aUMOCBS3H C OKPY>KAFOIIUM MUPOM;

e (opMUpPOBaHKE NPEACTABICHNUS O MHOIOIPAaHHUKAX U TeJIaxX BpallleHUs KaK
O BAXKHEWIIMX MATEeMATHYECKUX MOJEINAX, MO3BOJIIONIMX OMNHCHIBATH U
U3y4aTh pa3HbIe ABJICHUS OKPYKAIOUIEro MUpa;

e (opMHpOBaHHME YyMEHHUS paclo3HaBaTh Ha YepTexkax, MOJAENAX U B
peabHOM MHPE MHOTOI'PAaHHHKY U TeJla BpalCHUS;

e OBJIQJICHHE METOJAMM PELICHHs 3aJad Ha MOCTPOCHHUS HAa M300pakeHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (OpMHUpPOBAHHE YMEHHS ONEPUPOBATH OCHOBHBIMU TMOHSATHUAMH O
MHOTOI'PAaHHHMKAX M TeJaX BPALIECHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHS  OCHOBHBIX  THIIOB  3a]ady;
dbopMupOBaHHE YMEHHS NPOBOAUTH  HECIOXKHBIE JIOKa3aTeJIbHbIC
paccyXJIeHUs B XOJIe¢ PEILIECHUs CTEPEOMETPUYECKMX 3aJady M 3a7ad C
MPAKTUYECKUM COJEP>KaHUEM;



e DPAa3BUTHUE UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CITIOCOOHOCTEHN 00yUaromuxcs,
MMO3HABATEJIbHON aKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTU
MBIIILICHHUS,

e (opmupoBaHue GyHKIIMOHATHLHONU TPAMOTHOCTH, PEIEBAHTHOM T€OMETPHH:
YMEHHE paclio3HaBaTh MPOSIBICHUS] T€OMETPUUYECKUX TMOHATHM, 0OHEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX )KU3HEHHBIX CUTYalUsX U MIPU U3yYECHUU
JIpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEMH, (POPMYyJIUPOBATh WX Ha S3bIKE TEOMETPHUU U CO3/1aBaTh
FEOMETPUYECKUE MOJIEIU, MPUMEHITh OCBOCHHBIM T'€OMETPUYECCKUIA
anmapar g pEHIeHus MIPAaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
WHTEPIIPETUPOBATH U OLICHUBATH MMOJTYyUYECHHBIE PE3YJIbTATHI.

OTAMYUTENHEHONM OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIOUEHHUE B KyPC
CTEPEOMETPHUU B HAYAJIE €r0 U3YUEHHS 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOTO
MO3HAHUS, W OINpeAeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAaHWE UHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K JaJbHEUIIEMY
M3YUYEHUIO MPEMETA.

[Ipeanourenue oTHAETCS HAMIAAHO-KOHCTPYKTUBHOMY METOy OOy4Y€HUs, TO
€CTh TEOPETHYECKHE 3HAHHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEAMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4aluxcs B Kypce CTepeoMEeTpUU IMTPOBOAUTCS 3a CUET PELICHUs 3a7a4 Ha CO3/IaHHE
MIPOCTPAHCTBEHHBIX OOpa30B M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cosznanue oOpaza TPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
orepupoBaHuEe 00pa3oM — B YCIOBUSIX OTBJICUEHHUS OT HATJISIAHOCTU, MBICIIEHHOTO
U3MEHEHMS €r0 UCXOJHOTO COAEPKAHMSL.

OcHoBHBIE cozepikarenbHble TMHUN Kypca «I'eomerpum» B 10-11 kimaccax:
«MHororpanHukm», «IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBEY, « Tena BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B MMPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrnpenesnsercs He TOJIbKO MO COJIep KaTeIbHBIM JIMHUSIM, HO U TI0 TOJIaM OO0 y4CHHSI
Ha ypOBHE CPEIHETO 00IIero 00pa3oBaHMsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneNéHHbIM 10 TroJaM oOy4eHus,
CTPYKTYPUPOBAaHO TakuM o00pa3oM, dYTOObI OBJIAJICHUE TE€OMETPUUCCKUMHU
MOHATHUSIMU U HABBIKAMH OCYILECTBIISIOCH MOCIJIEIOBATENIBHO U MOCTYIATENBHO, C
COOJII0/IEHUEM TPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJUCH B
oOIIyI0 CUCTEMY TI'€OMETPUYECKUX MPEICTABICHUN OOyYarOMIMXCS, paciiupsis U
yrayossia e€, o0pasysi pOoYHble MHOKECTBEHHbBIE CBSI3U.

VYuebHbIil kypc «BeposTHOCTh M CTaTUCTHUKA» 0a30BOr0 YPOBHSI SIBIISETCS
NPOJOHKEHUEM U Pa3BUTHEM OJHOMMEHHOIO yuyeOHOro Kypca 0a30BOro ypOBHS



ocHOBHOM mikosibl. Kypc mnpenHazHadeH uis (OpMHUPOBaHMS y OOyYaroIIMXCs
CTaTUCTUYECKOM KyJbTYpbl M IIOHMMAHMS PpOJIA TEOPUH BEPOSTHOCTEW Kak
MaTEeMaTHYECKOTO0 MHCTPYMEHTA JUIsl U3YYEHHUsl CIydYalHBIX COOBITHH, BEIHUUH U
npoueccoB. IIpu u3yueHnn Kypca 0O0OramaroTCs NPEICTaBICHUS Y4YalUXCS O
METO/aX UCCIEAOBaHUS U3MEHYMBOIO MUPA, Pa3BUBAETCA IOHUMAHHE 3HAYMMOCTH
U OOIIHOCTHM MaTeMAaTUYECKUX METOJOB IIO3HAHUS KAaK HEOTHEMIIEMOH YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHSI.

ConepxkaHue Kypca HallpaBJ€HO HA 3aKpEIUICHUE 3HAHUM, MOIYYEHHBIX MPU
M3yYECHMH Kypca OCHOBHOM IIKOJBI M HA PA3BUTHE IMPEIACTABICHUM O CIy4alHBIX
BEJIMYMHAX U B3aUMOCBS3X MEXKly HUIMH Ha BaXXHBIX IIPUMEPAX, CFOKETBI KOTOPBIX
[IOYEPIIHYTHI U3 OKPYKAKOLIETO MUpA.

B cooTBeTcTBUM C yKa3aHHBIMM LEISIMH B CTPYKType y4eOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YpPOBHE BBIJCIICHBI
CIEAYIONIME OCHOBHBIE coJiepkKaTenbHble JUHUU: «CrydailHble COOBITUS U
BEPOATHOCTHY, «CiTyyaliHble BETMUYHUHBI U 3aKOH OOJIBIIMX YUCET.

BaxHyro dYactb Kypca 3aHMMAE€T M3y4YEHHE TIE€OMETPUYECKOTO U
OMHOMMAJIBHOTO  pPACIPENECTICHHMI W  3HAKOMCTBO C HX  HENPEPHIBHBIMU
aHaJIoraMu — IMOKa3aTelIbHbIM U HOPMAJIbHBIM PaCIIPEACICHUSIMU.

Copepxanne muHUU «CitydaiiHble COOBITUSI U BEPOSITHOCTH CIIYKMT OCHOBOM
ig (GOPMUPOBAHUSA TNPEJCTABICHUN O paCHpeleIeHUN BEPOSITHOCTEH MEXIY
3HAYEHUSIMU CITyYyallHBIX BEJIMYMH, a TAaKXKe 3Ta JIMHUA HeoOXoauMa Kak 0aza asis
M3Yy4YEeHUs 3aKOHA OOJIbIIMX YKCeNl — PYHIaMEHTAIbHOTO 3aKOHA, IEHCTBYIOIIETO B
MpUPOJE U OOLIECTBE U UMEIOIIETO MaTeMaTuyeckyro popmanuszanuto. CaM 3aKoH
OOJIBIIMX YHCEN NpearaeTcss B O3HAKOMUTENIbHON (opMe ¢ MUHUMAaIbHBIM
UCIOJIb30BaHUEM MaTeMaTHYeCKOro (popmanuzma.

Tembl, CBSI3aHHBIE C  HEMPEPHIBHBIMU  CIy4YalHBIMH  BEJIMYMHAMH,
AKIIEHTHUPYIOT BHHUMAHHME IIKOJbHUKOB HAa ONUCAHWM W U3YYEHUM CIIyYallHBIX
SABJICHUM C TMOMOIIbIO HEMpPepbIBHBIX (QYHKIUH. OCHOBHOE BHUMAaHUE YENsAeTCs
MIOKa3aTeJIbHOMY M HOPMaJIbHOMY pacCHpeAesIeHUsIM, MPU 3TOM MPEAIoaraeTcs
03HaKOMUTENbHOE U3yUeHUe MaTepralia 6e3 10Ka3aTeabCTB MPUMEHSIEMbIX (JaKTOB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

B yyebHOM miiaHe Ha M3ydeHHE Kypca ajreOphl U HayaJl MaTeMaTHYECKOTro
aHaju3a Ha 0a30BOM YpOBHE OTBOJUTCA 2 yaca B Hejento B 10 kimacce u 3 yaca B
Henento B 11 kmacce, Bcero 3a Ba roja ooyuenust — 170 gacos.

Ha uzydenue reomerpun oTBOAUTCS 2 yaca B HeAento B 10 kimacce u 1 gac B
Henenro B 11 kmacce, Bcero 3a nBa roga o0yuenus - 102 yueOHbIX daca.



Ha wuzyuenune kypca «BeposTHOCT, M CTaTUCTHMKa» Ha 0a30BOM YpOBHE
OTBOJUTCA | Yac B HEJENIO B TEYEHUE KAXKIOTO Tojia 00yUeHUs], BCEro 68 yueOHbIX
4acoB



COJEPXKXAHHUE YYEBHOI'O KYPCA

Auredpa
10 KVIACC

Yucsia ¥ BBIYUCTICHUSA

Pannonanbupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUYHBIE  TMEepUoAUYecKhe  ApoOu. ApudMeTHYEeCKHe  Olepaluu  C
palMOHAIBHBIMU YHCIaMU, IPE0OPa30BAHUS YHCIIOBBIX BbIpakeHUi. [IpuMenenune
ApoOeil 1 MPOIEHTOB JJIsl PEIleHUs] MPUKIAAHBIX 3a7ad U3 PA3IUYHBIX OTpacien
3HAHUU U PEAJIbHOMN KU3HU.

JencrBurenpHble  4ucna. PanuoHanbHbIE W UPpPALMOHAIBHBIE  YHUCIIA.
Apudmerndeckue ornepanuu ¢ JEeUCTBUTENbHbBIMU 4YHciaMu. [IpuOnmxénnbie
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHAN.

Crenenb ¢ wnenbiM  mnokasateneM. CrangaptHas — ¢opMa  3amucu
neictBuTenbHOro  yucna. Mcnonb3oBaHue — moaxoismied  (GopMbel  3arucu
JNEUCTBUTEIBHBIX YMCEN Ul PELICHUs IPAKTUYECKUX 3a7a4 U IIPEICTaBIICHHUS
JAHHBIX.

ApudmeTndeckuii  KOpeHb  HaTypaibHOW  cTemeHu.  JleWcTBus  C
apu(pMeTHYECKUMU KOPHAMHU HaTypalbHOMN CTETICHU.

CuHHyC, KOCUHYC M TAHT€HC YMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC,
ApPKTAHT€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXAECTBEHHbIE IPEOOPA3OBAHMUSL.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpUUYECKHE (HOPMYIIBI.

YpaBHeHUE, KOPEHb ypaBHeHU. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo
MHTEPBAJIOB.

Pelenue 1enbix U ApoOHO-pAIIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHNUN U HEPABEHCTB.

PemieHne TpUroHOMETPUYECKUX YPABHEHUM.

[IprMeHeHNE ypaBHEHNUI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a71a4
M 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAyKHU U PEaIbHOW KU3HH.

DyHKUUM U rpapuxku

OyHkIms, crnocoObl 3amanus QyHkuuu. ['padux  GyHknum. BzaumHO
oOpaTHble PYHKIUU.

Ob6nacTh onpeneneHus U MHOXKeCTBO 3HaueHui ¢yHkuuu. Hynmu ¢yHkumu.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. UETHBIC U HEUETHBIE (DYHKIIUH.

Crenennas pyHKIIHS ¢ HATypaJIbHBIM M LIETbIM MoKa3zareneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs 7-0i CTEHICHH.



TpuroHomerpuyeckas OKPY>KHOCTb, ONpENEIECHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

Hauvana MaTeMaTH4ecKOro aHajau3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/laHus MOCJIEI0BATEILHOCTEH.
MOHOTOHHBIE MTOCIIEA0BATETBLHOCTH.

Apudmernueckas ¥ reomeTpuueckasi mporpeccuu. beckoneyHo yoObiBaromas
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON
nporpeccur. dopmyna CIOXKHBIX MPOLEHTOB. M cronb30BaHWE MPOTPECCUU IS
pelIeHus pealibHbIX 3aJ1au MPUKIIAIHOTO XapaKTepa.

MHo:KecTBa M JIOTHKA

MHOk€eCTBO, omnepanuu HajJ MHOXecTBaMu. Jlmarpammsbl Jilsiepa—DBeHHa.
[IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara JJjisi ONMUCAaHHS pPealbHBIX
MIPOIIECCOB U ABJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MPEAMETOB.

Omnpenenenue, Teopema, ClIeICTBUE, JOKA3ATEIbCTBO.

11 KITIACC

Yuciaa 1 BBIYUCTICHUS

Harypanpubie u nenbie uncna. [Ipu3Haku 1eIMMOCTH HETbIX YUCET.

CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JlecssTHaHbIE U HATYpaJIbHBIC JOTapru(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBanue BhIpXKEHUI, COAEPKAIINX JOTapru(DMBI.

[IpeoOpazoBaHue BBIpAXXEHUN, COJEPXKAIIUX CTEIEHU C PAHMOHAIBHBIM
ITOKA3aTENEM.

[Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB.

IToka3aTrenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTBA.

Cucrembl TMHEWHBIX ypaBHEHUM. PellleHne MpUKIIAIHBIX 3a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPAaBHECHUM.

Cucrembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IprumeHeHne ypaBHEHUI, CHCTEM U HEPABEHCTB K PEILICHUIO MATEMaTUYECKUX
3a/1a4 U 3a7a4 U3 PazIMuHbIX 00JacTel HayKU U peaIbHOM JKU3HHU.

DyHKkuuu U rpapuxu

Oynkrus. [Tepuoanueckue Gynkmuu. [IpoMexyTku MOHOTOHHOCTH (DYHKITUU.
Makcumymbl 1 MUHUMYMBI (QyHKIMu. Haunbonbpiiee M HauMeHbIIEe 3HAUCHUE
(GyHKIIUY HA TPOMEKYTKE.

Tpuronomerpuyeckue  (QyHKIIMM, HMX CBOMCTBA U  IpadUKH.

[TokazaTenbHas u norapudmuueckas GyHKIMUU, UX CBOWCTBA U IpadUKH.



Ncnonb3oBanue rpadukoB GyHKIUN IS peIIeHUs YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUN JUIsI WCCIIENOBAHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEIICHUH 3a]a4 U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOMN KU3HHU.

Hayajia MaTeMaTH4eCKOro aHAJIN3a

HenpepsiBable hyHKIMHU. MeTo1 HHTEPBAIOB 7Sl pELICHUsI HEPABEHCTB.

[IpousBognas  ¢ynkuuu. ['eomeTpuyeckuit. u  (QU3MUECKH  CMBICT
ITPOU3BOHOM.

[IpousBogHbie  dJIeMEHTApHBIX  (QYHKUUNA.  DOpMylbl  HAXOXKACHUS
IPOU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKITHIA.

[IpuMeHeHre MpoU3BOAHON K MCCIENOBAHHMIO (DYHKIMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxxaenue HanOobIIero 1 HAMMEHbIIEro 3HayeHus: (yHKIUHA Ha
OTpE3KE.

IIpruMmenenue NPOU3BOAHOM I HAXOXKACHUSA HAWIY4IlEero peleHus B
IPUKIAIHBIX 3ajayax, I OIPENENICHUs CKOPOCTH IpoLecca, 3aJaHHOIOo
(dopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBoOOPa3HBIX.

WNurterpan, ero reoMmerpuyeckuii W (Qusumyeckuil cmbicia. Bwruncnenue
uHTerpana no Gopmyne Herorona—JleliOnuna.

I'eomeTpus

10 KUIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ cTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npocTtpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM TIIOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsAMBIX B INPOCTPAHCTBE: IEpPECEKarolInecs,
napajjieJibHble M CKpelnuBatomuecs mnpsimbeie. [lapamnenbHOCTh HOpSMBIX U
IJIOCKOCTEM B TMPOCTPAHCTBE: MMAapaJUICNIbHBIE MOpsIMbIE B  IPOCTPAHCTBE;
MAPAJUICIIBHOCTh TPEX MPSIMBIX; MAPAIUICTBHOCTh MPSIMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJ MEXAY MPAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaAJIENbHBIE INTIOCKOCTH; CBOMCTBA MAPATIIEIbHBIX
miockoctei. IIpocreiime mpocTpaHCTBEHHbIE (PUTYpPHI HA TJIOCKOCTHU: TETPadp,
Ky0, mapasieNenuries; TOCTPOSHUE CEUCHHM.

[lepneHAUKYISAPHOCTD NPSIMOW U TUIOCKOCTU: NEPIECHANKYJISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, MPAMBIE NapaUICTbHbIE W NEPIECHAUKYJAPHBIE K IUIOCKOCTH,
NpPU3HAK MEPNEHAUKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TEOpEMa O MPSIMOM
NEPNEHINKYJIAPHON IUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: Yrod MEXAY NPSIMOM U



IUIOCKOCTBbIO; ~ IBYTPaHHBIA  yroji, JIMHEHHBIH Yroja JBYTPaHHOIO  yIJia.
[lepnieHaAUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 10 TNTOCKOCTH, MPOEKLHUA (PUTypbl Ha IJIOCKOCTh. [lepreHuKyasspHOCTh
IJIOCKOCTEW: MpU3HAK NEPHEHIUKYJIPHOCTH JIBYX IUTOCKOcTell. Teopema o Tpéx
MEPHEHIUKYIISIPaXx.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOI'PAaHHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PAHHHKA, BBIITYKJIbIE
Y HEBBIIMYKJIbIE MHOTOTPAaHHUKHY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroyipHas
Mpu3Ma; TPaHW U OCHOBAHHUS MPHU3MBI; TIpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBas U
HOJIHAs HOBEPXHOCTh IPU3MBI. [Tapannenenunen, OPSIMOYTOJIbHBIH
napaJiesienunes] U ero cBoicrTsa. Ilupamupa: n-yrojapHas nupamuzaa, TpaHu H
OCHOBaHME MUPAMUJIbI; OOKOBAs U MOJHAS TOBEPXHOCTh NUPAMUbL; MPABUIIbHAS U
yceu€HHas NHpaMuja. OJEMEHThl NOpu3Mbl M nupamuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHSATUE MPABWIBHOIO MHOTOTPAaHHUKA; MpaBUJIbHAS MPU3Ma U
OpaBWIbHAs NHUpPaMUJa; MpaBUIIbHAS TPEYrojibHas MNUPAMHUIAa U TMPaBUIbHBIN
TeTpasap; KyO. IlpeacraBieHune o mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadIp,
noneka’ip u ukocasap. CeueHust Ipu3Mbl U TUPAMU/IBI.

CummeTpust B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, IMPSMOIA,
IUIOCKOCTH. DJIEMEHTBI CAMMETPHH B IUPAMUAX, IapaJUICIICIIUIIE1axX,, TPaBUIbHBIX
MHOT'OTPaHHHUKAX.

Bbruncienue 31eMEHTOB MHOTOTPAaHHUKOB: pE&Opa, OUaroHaiav, YIJIbL

[Inomans GOKOBOM MOBEPXHOCTH M MOJHON MOBEPXHOCTU MPSMON HPHU3MBI,
IJI0IAb OCHOBaHM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOi mpu3Mel. [ nomanb
OOKOBOW TIOBEPXHOCTM M TOBEPXHOCTH MPABWIIBHOM MUpaMUIbl, TeOpeMa o
wiomaan yceuéuuou nupamusl. [louarue 06 00béme. OOBEM MUpaMuUIbI, TPU3IMBI.

[TogoOHbie Tena B mnpocTtpaHcTBEe. COOTHOWIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEN, 00BEMAMU MOJAOOHBIX TEN.

11 KUIIACC

TeJsa Bpalenust

Hunmuaapuyeckas MTOBEPXHOCTH, oOpazyrolue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOW TMOBEPXHOCTU. [lummHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTb, OOpa3ylolias MU OCh; IUIONIaAh OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yromnue KOHMYECKOW TMOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM moBepXHOCTU. KOHYyC: OCHOBaHUE U BepInHa, 00pa3yromast
U OCh; TIJIOIIa/Ib O0KOBO U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolme
U BBICOTA; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.



Cdepa u map: UEHTp, paauyc, AUAMETP; IUIONMIAJb TMOBEPXHOCTU CQEPHI.
B3aunMHoe pacnionoxxenue chepsl U IMIIOCKOCTH; KacaTesbHas MIIOCKOCTh K cdepe;
IJI0MAEL CHEpHI.

N3o0pakeHue Te BpallleHus Ha TI0CKOCTU. Pa3BEpTKa IMIIMH]Ipa U KOHYCA.

KomOuHanuu Ten BpaiieHusi ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN
okoJ10 cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, UJTH TEJIO BPAIllCHHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
MIPSIMOYTOJIBHOTO TMapajiesienumnesa u ciaeactsusa u3 He€. OO0bEM IMIIMHIpA,
koHyca. O0BéM mapa u miomaab chepsl.

[TogoOubie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXAY IUIOMIAASIMU
HOBEPXHOCTEHN, 00bEMaMU OJOOHBIX TEJI.

Ceuenns nunHpa (MapaiieabHO U NEPIICHIUKYIIPHO OCH), CEUCHHS KOHYyCa
(mapanenbHOE OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPIIMHY ), CEUCHHUS I1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty U B npoctpaHcTBe. ClI0KEHHE U BBIYUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4UCio. PaznoskeHne BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BektopaMm. I[lpaBuno mapamnmenenunena. Pemenwe 3amay, CBSA3aHHBIX — C
IIPUMEHEHUEM TIPaBWJI JEUCTBUM C BekTopaMu. IIpsmoyrosbHas cucrema
KoopAuHAT B mnpocTtpaHcTBe. Koopaunatel Bekropa. Ilpocreiimue 3amaun B
KOOpAMHATax. Yrojl Mexay BekropamMu. CKalsipHOE MpPOU3BENIEHUE BEKTOPOB.
Brluucnenue yrioB Mexay MPSIMBIMU U TIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METO/]I TIPH PEIICHUU TeOMETPUIECKUX 3a/1a4.

BepossiTHOCTB M CTATUCTHKA

10 KJIACC

[IpencraBiieHre JaHHBIX C TMOMOIIBIO Tabiaun, u auarpamm. CpenHee
apudpmMeTHiYecKoe, MeIuaHa, HaumOOJIbIIee W HAWMEHbIIEE 3HAYCHUS, pa3Max,
JUCTIEPCHS ¥ CTAH/IaPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnydaiiHple SKCTICPUMEHTHI (OTIBITHI) U CIIy4aiHbIe COOBITHSI. DIIEMEHTApPHBIC
coObITust (Mcxonbl). BepostTHOCTh ciydaitHoro coObiTusi. bim3ocTh 4acToTel U
BEpOSITHOCTU COOBITHH. CydalfHbIE OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coObITUsIMU.  BepoATHOCTH COOBITUH B  ONBITAX €  PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMUA COOBITUSIMU.

Onepanuu HaJ COOBITUSMU: TIepecedeHne, 00beAMHEHNE, MPOTUBOIOIOKHBIC
coObITusl. Jluarpammsl Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBO CiydailiHOTro
skcriepuMenTa. @opMyiia moaHOM BeposiTHOCTH. HezaBucumpie cOOBITHSI.



KomOunaropHoe npaBuio ymHoxkeHus. [lepecranoBku u dakropuan. Yucio
couetanuii. Tpeyronpauk [lackans. ®opmyna buHoma HeroToHa.

bunaphsIil ciyyaliHbiii onbIT (MCIIBITAHKE), YCIIeX M Heyaada. HezaBucumbie
ucnbiTaHusd. Cepus HE3aBUCHMBIX HCIBITAaHWM A0 mnepBoro ycmexa. Cepus
HE3aBUCHMBIX HUCTIBITAHUI bepHyuIn.

CnydaiiHas  BenumuuHa. Pacnpenenenwe  BeposiTHoctel.  J(marpamma
pactpenenenusa. [Ipumepsl pacnpenenceHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHATIBHOE.

11 KITIACC

HucnoBble  XapaKTEPUCTUKH  CIYYalHBIX  BEJIMYMH: MaTEMaTUYECKOE
OXXKUJAHHWE, NHUCIEPCHUs W CTaHJAPTHOE OTKJIOHEHWE. [lpumepsl npuMeHEHUd
MaTeMaTH4YECKOr0 OXKUIAHWs, B TOM YHCIE B 3aJayaX U3 MOBCEIHEBHOW >KU3HHU.
Marematrnueckoe OKujaHue OMHAPHOUM CilydalHOM BeIMYMHBI. MaTtemaThuueckoe
0’KMJIaHUE CYyMMBI CIIy4allHbIX BEJIMYMH. MaTteMaTH4ecKoe 0KUAaHuE U JUCTIEPCUs
F€OMETPUYECKOT0 U OMHOMHAIBHOTO PacpeICICHUIA.

3akoH OOJBIIMX 4YHCET W €ro pojb B HaykKe, IPUPOJIe U OOIIECTBE.
Bb100pouHbIN METO/ UCCIIEI0BAHUM.

[Iprmepbl HENpEpPBIBHBIX CiIydalHbIX BeMWM4MH. [loHATHE O TIOTHOCTH
pacnpenaeneHus. 3agauu, OpUBOJAIINE K HOpMAIbHOMY pacnpeaeneHuto. [lonstue
0 HOPMAaJIbHOM PAaCIpPENECIICHNUH.



IHJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOrOo mpenmera «MaremaTuka» JTOJDKHO 00€CIeurnBaTh
JIOCTHKEHHUE HAa YPOBHE CPEJIHEro 00IIero o0pa3oBaHusl CIEIYIONIUX JINYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOrpaMMbl Y4YeOHOro mMpeaMmeTa
«MareMaTHka» XxapakTepUu3yrTCs:

I'pasxx1aHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUK 00YUAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOrOo OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUH,
MpoNeAyp TpaxJaHCKOro oOmiecTtBa (BBIOOPHI, OMPOCHl U TP.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHH C HX
GYHKUUSIMHU 1 HA3HAYCHUEM.

[TatprnoTyeckoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON TPaKJaHCKOW UACHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUHUCKOM MaTeMaTUKU, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUKUCKONW MAaTEeMaTUUECKOW IIKOJIbI,
K HCIOJB30BAHUIO 3TUX JIOCTHKEHUW B APYrHMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM TOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro.

DcTeTnyecKoe BOCIUTAHNUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a]/1a4, PEIICHHM, PACCYKIACHHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMUYHbIX BUIOB HCKYCCTBA.

Pur3nyeCcKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKHUE 3HaHUS B
WHTEpecax 30pOBOTO U Oe30macHOro 00pasa KH3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHU U
OT/IbIXa, peryJisipHas puznuecKass akTUBHOCTb); (PU3UYECKOTO COBEPILICHCTBOBAHUSI,
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN NESATEIBHOCTHIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYIOJIOOMS; WHTEPECOM K
paznuuHbM  cepam  mpodecCHOHANBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW M €€ TPUIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeir mpodeccun u pearn30BBIBATH COOCTBEHHBIC KW3HCHHBIC TUIAHEI;
TOTOBHOCTBIO ¥ CIIOCOOHOCTBIO K MaTreMaTHYecKoMy OOpa3oBaHUIO W
caMo00pa3oBaHNI0 Ha TPOTSHKCHHH BCEH >XU3HU; TOTOBHOCTHIO K aKTUBHOMY
YyYacTHUIO B PEIICHUH MPAKTUICCKUX 3a/1a4 MATEeMaTHICCKOW HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMHUPOBAHHOCTHIO JKOJOTHYECKOW KYyJIbTypbl, TOHWMAaHWEM BIIASHUS
COILMATIbHO-D)KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPUPOTHON M COIUATBHON
CpeIbl, OCO3HAHHEM TJI00ATBHOTO  XapakTepa JKOJOTHYECKHX TMpodJeMm;
OpUCHTAIMCH Ha NMPUMCHCHHE MAaTEMATHUYCCKHUX 3HAHWHA I PCIICHUS 3aJa4 B
00J1acTH OKpY’KaroIe cpeibl, ITIAHUPOBAHUS IMTOCTYIIKOB M OIICHKH UX BO3MOJKHBIX
MOCJICICTBUN I OKPY>KAIOIIEH CPEIbI.

L{leHHOCTH HAYYHOTO MTO3HAHHMS:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKH M  OOIICCTBCHHOH  IPAKTHUKW, IOHHMMaHHEM
MaTeMaTHYEeCKOH HAyKH KakK CQepbl 4YeIOBEUECKOH JCATCIBHOCTH, JTaloB ¢
pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHs [MBHJIU3AIIMH; OBJIAJICHUEM S3BIKOM
MaTEeMAaTHKH M MaTeMaTUYeCKOW KyJbTYpOW KaK CpPEICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATH TPOSKTHYIO M HCCIICIOBATCILCKYIO JCSITEILHOCTD
WHAWBUIYATBHO U B TPYIIIIC.

METAITPEAMETHBIE PE3YJIbTATDI

MeramnpeaMeTHbIC Pe3yJIbTaThl OCBOSHHUS MPOrpPaMMbl yU4eOHOTO TMpeaMeTa
«MatremaTuka» XapaKTEPU3yIOTCS OBJIaJICHUEM yHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUsMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMUL.

1)  Vuusepcanvuvie  nosmasamenvmvie  Oeticmeus,  obecnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NpoOYeccos ooyuarwmuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKPYHCAIOULe20  Mupa;  NpuMeHeHue  J102UYEeCKUX,
ucciedosamenbCcKux onepayuii, ymenuil pabomams ¢ ungopmayueti).

ba3oBsle ornueckue 1eNCTBUS:

e BBHISBIISATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATHUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTIpEJICICHUs]  TOHSATUH; YCTAaHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
IPOBOIMMOTO aHAIIN3a;



BOCIPUHUMATh, (QOpMyJIupoBaTh U  NpeoOpa3oBbIBaTh  CY)KJIEHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
OpOTUBOpEYHs B (pakTax, AAaHHBIX, HAONIONECHUSAX W YTBEPKICHUSIX;
npeiaraTb KpUTEPUN JUIs1 BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;
JieNaTh BBIBOJABI C MCIIONB30BAHMEM 3aKOHOB JIOTMKH, AECTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOATEIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKACHUN (IIpsIMbIE U OT IPOTHUBHOIO), BBICTPAUBATh apryMEHTAIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

BBIOMpATh croco0 permeHus ydyeOHOM 3agaud (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaATh Hauboiee MNOAXOAAIIMI € Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBrie nucciienoBaTelIbCKuE JSUCTBUS:

UCITIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKU MHCTPYMEHT MO3HAHUS;
(bopMynupoBaTh BONPOCHI, (UKCUPYIOLIUME IMPOTUBOpEUYUE, MpoOIemMy,
yCTaHaBIMBaTh  HMCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEJILHO CIJIAaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
O0OBbEKTa, SABJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSMU, POIIECCAMU;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, a TAKKE BbBIABUTATH
IPEIOJIOKEHNS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Paborta ¢ undopmaruei:

BBISIBIIATH Je(ULUTH MHGOPMAIIMK, TAHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha
BOIIPOC U IS PELLICHUS 3a/1a4u;

BBIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpHUpPOBaTh UH(POpPMAIMIO, IPEACTABIATH €€ B pa3InuHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uH(pOopMaIuu 110 CaMOCTOSITEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanouvie  Kommynukamueuwie  Oelicmeus,  obecnedusaiom

CHOPMUPOBAHHOCM COYUATLHBIX HABLIKOB 00VUAIOUWUXCSL.
OO0uieHue:

BOCIIPUHUMATh U (POPMYJITHPOBATH CYKJIE€HHUS B COOTBETCTBUU C YCIOBUSAMU
U LIEJSIMU OOILIEHUS; SICHO, TOYHO, [PaMOTHO BBIPA)XKaTh CBOIO TOUKY 3PEHMS
B YCTHBIX M MHCbMEHHBIX TEKCTAX, JaBaTh MOSCHEHUS MO XOAY PEILICHUs
3aJ1a4l, KOMMEHTHUPOBATh MOJYUYEHHBIN pE3yJIbTaT;

B X07ie 00CY>XJIE€HMSI 3a]1aBaTh BOIIPOCHI 10 CYIECTBY 00CYKAaeMOl TeMBI,
poOJIEMBI, pelIaeMOil 3a/1auM, BBICKa3bIBaTh UAEH, HALICJICHHBIE HAa MIOUCK
pELICHUS; COIMOCTABJIATh CBOM CYXKIEHUS C CYXICHUSMHU JIPpyTUX
YYaCTHUKOB AMANOra, oOHapyXKUBaTh pa3M4yMe U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU opMe (hopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,
NPEACTABIATh  PE3yJbTaTbl  PEIICHHs  3aJayd,  JIKCIEPUMEHTA,
MCCIIEIOBaHUS, IIPOEKTA; CAMOCTOSATENBHO BEIOMPATh (hOpMAT BBICTYIUICHUS
C Y4ETOM 3aj1a4 Mpe3eHTAMU U OCOOEHHOCTEHN ayAUTOPUH.

CoTpyaHUYECTBO:

MMOHUMATh M UCIIOJIh30BaTh MIPEUMYIIECTBA KOMAaHIHON W WHIUBUTY ATbHON
paboTHI TIpU penieHUH YYeOHBIX 3a/ad; MPUHAMATH b COBMECTHOMN
NeSTEIbHOCTH, IUJIAHUPOBATh  OPraHU3alldI0 COBMECTHOM  paboThl,
pacmpenensiatb BUABI pabOT, TOTOBAPUBATHCS, OOCYXKIATh TMPOIECC U
pe3yJbTar paboThl; 0000IIaTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboThl (00CyXIeHUs, 0OMEH MHEHHIA,
«MO3TOBbIE€ TITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI |
KOOPJMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJICHAMH KOMAaH/IbI; OIEHUBATh
KauyecTBO CBOEro BKJIaJa B OOMMIA MPOAYKT TIO KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOICHCTBHS.

3) Vuusepcanvuvie pecynamuenuie oeticmsus, obecneuusarom gopmuposanue
CMBICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABIKOS IUYHOCTIU.
Camoopranu3zanusi:

COCTABJISITH IJIaH, AITOPUTM PEILICHUS 3aJ]a4M, BEIOMPATh CIIOCO0 PEIleHuUs C
y4E€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOIB:

BJaJIeTh HAaBbIKAMHU [O3HABAaTEIbHOM pedeKkcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U pE3YJIbTaTa
pelLIeHns MaTEMaTUIECKOM 3a1auu;



e TMPEABUAECTH TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh IIPH PELIEHUU 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OLIMOOK, BHIBICHHBIX TPYAHOCTEN;

e OIICHWBATh COOTBETCTBHUE pe3yJbTaTa IEId M YCIOBHUSIM, OOBICHSTH
NPUYUHBI JTIOCTHKEHHUS WIM HEJAOCTHXKEHHUSI PE3YJIbTAaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTo Kypca «Anredpa U Hayanma MaTeMaTHUYECKOTO aHAJIA3a
Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIEYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia 1 BIYUCICHUS

OnepupoBaTh MOHATUSIMH: pPAIMOHATIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BoinmonusaTe  apudmernyeckue — omepauud € palUMOHANBHBIMH U
JNENCTBUTEIBLHBIMHU YHACIAMU.

BoinonHaTe npuOIMKEHHBIE BBIYUCIICHUS, UCIIOJB3YS MpaBUila OKPYTJICHHUS,
JeaTh NPUKUAKY U OLEHKY Pe3yJIbTaTa BHIYMCICHHM.

OnepupoBarth MOHATUSMHU: CTENEHb C IEJbIM TOKa3aTejieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENBHOTO 4MCIA, KOPEHb HATypalbHOM CTENECHH;
UCIOJIb30BaTh MOAXOALTYI0 (OPMY 3allUCH JEHCTBUTEIbHBIX YHCEN JUIsSl PELICHHUS
MPaKTUYECKUX 3aJ1ay U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMH: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOIO YIJIa;
MCIIOJIb30BaTh 3aMCh IPOU3BOJIBHOIO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIHY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHUSAMHU: TOXKIECTBO, yYpaBHEHHE, HEPABEHCTBO; ILIEJIOE,
paluoHaIbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHME;

BoimonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUYECKUX BBIPAXKEHUM U periaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BoinonHsaTe npeoOpa3oBaHUs ILENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIPAKEHUI U pelllaTb OCHOBHBIE THUIIBI LIEJIBIX, PAIMOHAJIBHBIX U UPPALIMOHATBHBIX
YPaBHEHHU U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS U HEPABEHCTBA IS PEILEHUS MaTEMaTHUYECKUX 3a]1a4
U 337a4 U3 PA3IMYHBIX 00acTel HAYKU U PEAIbHOM KU3HU.



MonenpoBaTb peanbHbIE CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKCHHUSI, YPAaBHEHMs, HEPABEHCTBA IO YCIOBHIO 3aJadd, HCCIEN0BaTh
MTOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allllapaTa ajreopsbl.

DOyHKUMH U TPaPUKH

OnepupoBaTh NOHATHAMH: (YHKIMS, CIIOCOOBI 3alaHus (PyHKUUHU, 00IacTh
ONpe/eNICHUs M MHOXECTBO 3HayeHUM (QyHKuuu, rpaduk (QyHKUHMH, B3aUMHO
obpaTHbIe (DYHKITHH.

OnepupoBaTh MOHATHAMH: YETHOCTh U HEYETHOCTh QYHKIUH, HYJIU QYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKIUN 1715 pEIICHUS yPaBHEHHH.

Ctpouth 1 4uTaTh TpaUKu JUHEHHON (PYHKIUU, KBAAPATUYHON (PYHKIMH,
CTENEHHOW (PYHKIMU C IIEJIBIM NTOKA3aTEJIEM.

Ucnonw3oBath rpaduikd QyHKOUHA JUIsI  KCCIEIOBAHMS IPOIECCOB U
3aBUCUMOCTEN MpU PEIICHUM 3a/1ad U3 JPYTuX y4eOHBIX MPEIMETOB M pPealbHOU
’KU3HU; BbIpaxaTb (POpMyJIaMH 3aBUCUMOCTH MEX1Y BEITUUYUHAMM.

Hayana MaTeMaTH4eCKOro aHaIu3a

OnepupoBarh MOHATUSMHU: IOCJIEIOBATEIBLHOCTh, apU(MeTHUECKass H
reOMEeTpUYECKas MPOrpeCCU.

OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TIeoMeTpuyecKas
nporpeccusi, cymma 0eCKOHEYHO yObIBaIOIIeH reOMETpUUECKON POTrPECCHH.

3aaBaTh MOCIEI0BATENILHOCTH PA3IMYHBIMU CIIOCO0AMU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEM U MPOTPECCUI JIsl PEILICHHUS
peanbHBIX 3324 MPUKIIATHOTO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONIEPALIMH HAJlT MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar sl ONMCaHUs peajbHbIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUH 3a]1a4 U3 APYTHX yYeOHBIX MPEAMETOB.

OnepupoBarh  MOHATUAMM: onpeneneHre,  Teopema,  CIEJCTBHUE,
JI0Ka3aTeNbCTBO.

11 KITACC

Yucia v BIYMCICHUS

OnepupoBaTh TMOHATUSIMHU: HAaTypaJbHOE, IIEJI0€ YHUCIO; HCIOIb30BATh
MPU3HAKU JICIMMOCTH LIEJBbIX YHUCEN, PA3JIOKECHUE YUCIIa Ha MPOCTHIC MHOKHUTEIN
ISl pELICHUS 3a1a4.

OnepupoBath MOHATUEM: CTENEHB C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBarh MOHATUSMU: JOrapupM 4HCIa, JECITUYHBIE U HATypaJbHbIE
Jorapudmel.

YpaBHeHUS U HEPABEHCTBA



[IpumensiTh  cBOMiCTBa CTEHmEHM Ui IPeoOpa3OBaHUsl  BBIPAXKECHUN;
OIEpUpOBaTh TMOHATHIAMH: IOKA3aTEIbHOE YPaBHEHHWE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IIOKA3aTENbHBIX YPABHEHUM U HEPABEHCTB.

Boimonusate mnpeoOpa3oBaHUS BBIPRKEHUN, COJCPXKAIIUX JIOTAapUPMBL;
OTIEpUPOBATH MOHATUAMHU: JIOTAPU(PMHUUECKOE ypaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBI€ TUIIBI JJOrapu(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxomute pemeHns DOpOCTEHIIUX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPaBHEHUI U €€ pElICHHE;
UCII0JIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHHUHU JUIsl pELICHUS PAKTUYECKUX 3a/1a4.

HaxonuTte pemeHus NpoCcTEHIIMX CUCTEM UM COBOKYITHOCTEH palMOHAJIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallud Ha S3bIKE aireOpbl, COCTaBJISATh
BBIPQKCHHUSI, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHUIO 3aJayH,
MCCJIE0BATh OCTPOCHHBIE MOJIENU C UCIIOJIb30BAaHUEM ammnapara aareOpsl.

DYyHKUMHU U TpapuKu

OnepupoBarh MOHATUAMM:  NepuoAndecKkass  (QyHKLIHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHA OHKCTpeMyma (QYyHKUUHU, HauOoibliee U
HavMEHblllee 3HayeHus (QYHKIMM Ha MPOMEXYTKE; HCIOJIb30BaTh WX A
UCclIeIOBaHUsl (PyHKLINH, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUYECKOn u
TPUTOHOMETPUUYECKUX (YHKIUI; N300pakaTb UX Ha KOOPJIMHATHOW IJIOCKOCTU U
WCTIOJIB30BaTh ISl PELICHUS] YPABHEHN U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOMN TMJIOCKOCTH TIpadUKH JTUHEHHBIX YpaBHEHUI
Y UCIIOJIB30BaTh UX IS PELICHUs CUCTEMBI JIMHENHBIX YPaBHEHU.

Hcnons3oBath rpaduku (QYHKUMA JUIs HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEHN U3 APYTUX YYEOHBIX TUCIUIUIMH.

Hayajia MaTeMaTH4YeCKOro aHAJIN3a

OnepupoBaTh MOHATUSMU: HEMpepbIBHAs (QYHKIUS; MPOU3BOIHAS (DYHKIUY;
MCIIOJIH30BaTh TEOMETPUUECKHUIN M (PU3UUECKUI CMBICI MPOU3BOTHOM JJIS pEIIeHUS
3a/1ad4.

Haxonutb npou3BOHBIE JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH MPOU3BOIHBIE
CYMMBI, TPOU3BEJCHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOU3BOIHYIO AJI UCCIeI0OBaHUS (DYHKIIMU HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHATDH PE3YyJIbTaThl UCCIEOBAHUS K IIOCTPOEHUIO IpahuKOB.

Hcnonp30BaTh MPOM3BOAHYIO IS HAXOXKIACHUS HAWIYUIIEro pEIICHUS B
NPUKJIAIHBIX, B TOM YHCJIE COUUATIBHO-Y)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMU: [E€pBOOOpa3Has M MHTErpajg; IOHUMATh
reoMeTpUYeCKUi U GU3NYECKUI CMBICT UHTErpasa.



Haxoauts mepBooOpa3Hbie 3IeMEHTAPHBIX (DYHKIIUH; BBIYHUCISATH WHTETpal
o ¢hopmyne Herorona—JleliGuura.

Pemate mpukiagHbie 3a7adv, B TOM YHCIE COIHAIBHO-I)KOHOMHUYECKOTO U
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIH3a.

OcBoenne yueOHOro kypca «['eomerpus»» Ha YpPOBHE CPEIHETO OOIIEro
o0pa3oBaHUs JOJDKHO 00€CIeunBaTh JOCTHIKEHHUE CIIEAYIOUIMX IPEeIMETHBIX
00pa3oBaTEIbHBIX PE3YIIBTATOB:

10 KJIACC

OmnepupoBaTh MOHATUSMH: TOUKA, MPSMasi, TNIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPUU W CIIEACTBUS W3 HUX IPH PEIICHUU
reOMETPUUYECKUX 3aa4.

OmnepupoBaTh MOHATHIMU: NMAPAIUICTHLHOCTD U MEPICHIUKYISIPHOCTD MPSMBIX
Y TTIOCKOCTEH.

KrnaccudumupoBaTe B3auMHOE pACIONIOKEHHE NPSAMBIX M IIIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIM yTOJl, TPaHU JABYTPAHHOTO YIJa,
peOpo ABYIpaHHOTO YIJIa; JHMHEWHBIA yrojl JBYIPAaHHOTO YIJIa; TpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKJIBIH
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTDAaHHUKA, TIPABUIIBHBI MHOTOTPaHHUK.

Pacnio3HaBaTe OCHOBHBIC BHJIBI MHOTOTPAaHHHMKOB (ITUpaMua; TPU3Ma,
MPSAMOYTOJIBHBIN Napaiiesienunes, Kyo).

KnaccupummpoBate ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHHUS  JJIA
kinaccuukanuy  (BBIMYKIbIE W HEBBINYKIbIE MHOTOTPAaHHHWKH, IPaBUJIBHBIC
MHOTOTPAaHHHKH; MIPSIMBIE ¥ HAKJIOHHBIE TIPU3MBI, TAPAJIICIICITUTIC IBI).

OnepupoBaTh MOHATHAMH: CEKYIasi TNIOCKOCTh, CEYEHHE MHOTOI'PAaHHUKOB.

OOBACHATH PHUHIIUIIBI TIOCTPOSHUS CEUEHUH, UCIIONIb3YSI METO/T CJICIOB.

CtpouTh ceueHUS] MHOTOTPAaHHUKOB METOJAOM  CII[OB, BBINIOJHATH
(BBIHOCHBIC) TUIOCKHE YEpPTE)KU U3 PHCYHKOB IMPOCTBHIX OOBEMHBIX (HUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HaXOXIEHHE TE€OMETPUIECKIX BEIMUYUH 0 00pa3iam miu
QITOPUTMaM, TPUMCHSS W3BECTHBIC AHATUTHYCCKUE METOJbI TPH PEIICHHU
CTaHIAPTHBIX MATeMaTUYECKUX 3a/1a4 Ha BBIUYUCIICHHUE PACCTOSHUN MEXIy IBYMS
TOYKAMHU, OT TOYKM JO TMpsIMOH, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEUIUBAIOIIUMUCS MPSIMBIMHU.

Pemrate 3aaun Ha HaXOXKJIEHHE T€OMETPUYECKIX BEJIMUMH MO 00pa3nam miu
ITOPUTMaM, MPHUMEHSS M3BECTHbIC AHAIUTUYECKUE METOJAbl IPH pPELIeHUU



CTaHJApPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIEHUE YIVIOB  MEXAY
CKPEIMBAIOIIMMUCA NPSIMBIMU, MEXIy MNPAMOH M  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boraucisate 00bEMBI U TJIOMAAM MOBEPXHOCTEH MHOIOTPaHHUKOB (TIpH3Ma,
nvpamujia) C I[pUMEHEHUEM (POPMYIT; BBIUUCISATH COOTHOILIEHUS MEX Y IIOIIA MU
OBEPXHOCTEHN, 00bEMaMU IOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MNOHATUSMHU: CUMMETPHUS B NPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HMHTEPOPETUPOBATH HH(MOpPMALHMIO O
IPOCTPAaHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha yepTekax U
PUCYHKaXx.

[TpumensTh reomeTprudeckue (HakThl 1JIs peIeHHUs CTEPEOMETPUUECKUX 3a/1a4,
MPEANOIAraloINX HECKOJIBKO IIaroB PEIICHHUs, €CIU YCIOBUS IPUMEHEHUS 3aJaHbI
B IBHOU (popMme.

[IpuMeHATH  NpOCTEMIIME IMPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBoAUTH NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh pPEAIbHBIE
CUTyallUM W NPUMEHATh HU3YyUYCHHBIC IOHATHS B IPOLECCE IIOMCKA PEUICHUS
MaTeMaTuyecku Cc(GOPMYyJIUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATh pealbHbIC
CUTyallUM Ha S3bIKE TE€OMETPHUM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM F€OMETPUUYECKHX MOHATUH U TEOpEM, allrapaTa aireopbl; pearhb
NPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKUX BEIUYHH.

11 KITACC

OnepupoBarh TOHITHAMHU: [WJIMHIPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
IIWTHHPHYECKON MTOBEPXHOCTH; MIJIMHAP; KOHMYECKAsk IIOBEPXHOCTh, 00Pa3yOIIHe
KOHUYECKOH TTOBEPXHOCTH, KOHYC; cpeprueckasi TOBEpXHOCTb.

PacnioznaBats Tena Bpamienus (IUIUHAP, KOHYC, cdhepa u map).

OOBACHATH CIIOCOOBI TMTOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudgunmpoBaTh B3auMHOE pacnoioxkeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA HIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IIJIOMIAAXM  TIOBEPXHOCTEH  Tel  BparieHwus,
r€OMETPUYECKUX TeJl C TpUMeHEHUuEM (HopMyI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAaHHUK, BIUCAHHBIN B c(hepy U OMKUCAaHHBIN
okoJ10 cdepsr; cepa, BMCaHHAsE B MHOTOTPAHHUK HWITH TEJIO BPAIICHHUS.



BbIYUCHATh COOTHOIICHUST MEXAY IJIOIIAsIMUA MOBEPXHOCTEH U 0ObEMaMu
MOI00HBIX TEIL.

N3o0pakath m3ydaemble (QUTYpHI OT PYKH M C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInonHATH (BBIHOCHBIE) IIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Buja cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3Bnekarb, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUIECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpINOMHATE JIEWCTBUS CJIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOEHHUSI BEKTOpA Ha YUCJI0, OOBSICHIThH, KAKHMU CBOMCTBAMH OHU 00J1a/1at0T.

[IprMeHsATh MpaBWIIO NapaJUICICIUNEAA.

OneprpoBaTh NOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAMU, CKAJISIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonute cymMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpAMH, CKaJISIpHOE TMPOU3BEIAECHUE, PpACKIAJbIBaTh BEKTOp 1O JBYM
HEKOJUJIMHEAPHBIM BEKTOpPaM.

3ajgaBaTh IUIOCKOCTh YPaBHEHHMEM B JEKapTOBOM CHUCTEME KOOpPAHMHAT.

[TpumMensTh reomeTprueckue GakThl A PEHICHUS] CTEPEOMETPUIECKUX 3a/1a4,
MPEINOJIAraroMX HECKOIBKO IIArOB PEIICHUS, €CJIN YCIIOBUS IPUMEHECHUS 3aaHbI
B SIBHOH (hopme.

Pemars mpocreiiiire reoMeTpUuecKue 3aaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/IA.

Pemare 3amaun Ha J0KA3aTEIbCTBO MATEMATUYECKUX OTHOUIEHUM U
HaXOXXJIEHNE TEOMETPUUYECKHUX BEJIMYMH 1O 00pa3iiaM WU ajJropuTMam, IpUMEHSs
M3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpumeHsaTP OpOCTEHIIME MPOrPaMMHBIE  CPEICTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a7ad.

[IpuBOoaUTH NpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
YKA3HHU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MOTYyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pEabHBIC
CUTyalldMd W TIPUMEHITh HU3YUYCHHBIC TOHSATUSI B MPOLIECCE IMOUCKA PEIICHUs
MaTeMaTH4ecKu CHOpPMYJIMPOBAHHON TPOOJEMbl, MOJEIUPOBATh peaJIbHbIC
CUTyallud Ha S3bIKE TE€OMETPUU, MCCIEAOBaTh MOCTPOCHHBIE MOJAEIH C
WCIIOJIh30BAaHUEM T€OMETPUUYECKHX MTOHSATHUH U TEOpEeM, arapaTa aireOpsl; pemnarh
MPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKAECHUEM T€OMETPUUECKUX BEJTUYMH.



OcBoenne yueOHOro Kypca «BeposTHOCTh M CTaTUCTHKA» HAa YPOBHE CPEIHETO
obmero o0Opa3oBaHHS JOJKHO OOECIEUMBaTh JIOCTIDKEHUE — CIEAYIONINX
MPEeIMETHBIX 00Pa30BaATEIbHBIX PE3YIbTATOB:

10 KJTACC

UuTaTh U CTPOUTH TAOJIUIIBI U JUATPAMMBL.

OnepupoBaTh NOHATUAMU: CpeJIHEE apU(PMETHUECKOE, MEIMaHa, HanOoJIbIIEE,
HAaUMEHbIIEE 3HAYCHHUE, pa3Max MacCUBA YHCJIOBBIX TaHHBIX.

OnepupoBaTh MOHATUSIMU: CIYyYalHBIM SKCIEPUMEHT (OMBIT) W CIy4aiHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (DJIEMEHTApPHBIM HMCXOMd) CIy4YaHOTO OIBITA;
HAXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CITyYalHBIMHU COOBITHSIMU,
HAaXOJUTh W CPaBHUBATh BEPOSATHOCTU COOBITUH B M3YUEHHBIX CIYYaHBIX
JKCIIEPUMEHTAX.

Haxoaute u popMyaupoBaTh COOBITHSA: NTEpEeCceUCHNE U 00bETUHEHUE TAHHBIX
COOBITHI, COOBITHE, MPOTHBOIOJIOKHOE JAHHOMY COOBITHIO; TIOJB30BAThHCS
nuarpaMMmamu Jisepa u GopMyJIoN CI0KEHUS BEPOSTHOCTEH NP PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMU: YCJIOBHAsi BEPOSITHOCTh, HE3aBUCHUMBIC COOBITHS;
HAXOJWUTh BEPOATHOCTH C IMOMOIIBK MPaBUJIA YMHOXEHHS, C TOMOUIIBIO JIepeBa
CIIy4ailiHOTO OMbITA.

[TpumMeHsTh KOMOMHATOPHOE TPABUIIO YMHOXKEHUS TP PEILICHUH 3a/ad.

OnepupoBaTh TOHSATUAMU: HUCIBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEpUA
WCTIBITAHUM, YyCIIeX W HeyJada; HaXOJWUTh BEPOSITHOCTH COOBITUH B Ccepuu
HE3aBUCUMBIX UCIIBITAHUN J0 MEPBOTO YCIEeXa; HAXOAUTh BEPOSATHOCTH COOBITUMA B
CEpHUU UCIIBITaHUN bepHyum.

OnepupoBaThb  MNOHATUSMH:  Ciy4dailHas  BEJIMYMHA,  PACIpPElICIICHUE
BEPOSTHOCTEN, TUArpamMMa pacupeaeacHusl.

11 KUIIACC

CpaBHMBAaTh  BEPOSITHOCTA  3HAYCHUW  CIIYYallHOM  BEJIMYUHBI 1O
pacIpencIeHUIO UK € IIOMOILBIO THArPaMM.

OnepupoBaTh NOHATUEM MAaTEMATUUECKOTO OKUJAHUS; TPUBOAUTH IPUMEPHI,
KaK MPHUMEHSETCS MaTEMaTUYECKOE OXKHUAAHWUE CIIyYaWHOW BEJIWYMHBI HAXOIUTH
MaTeMaTH4ECKOE OKUIaHUE 110 TaHHOMY PacCIpeIeiICHUIO.

Nmeth mnpencraBieHue O 3aKOHE OOJBIIMX YHCE].

HNwmets npencrasiieHUe 0 HOPMaJIbHOM PACIIPEICIICHUH.



TEMATHYECKOE IINTAHUPOBAHMUE
AJI'EBPA

10 KJIACC
Ne HaumeHoBaHue pa3aejioB U TeM
n/n NporpaMmbl

MHoOecTBa pallMOHATBHBIX U
NEeNCTBUTENBHBIX YKcel. PalinoHaibHbIe
YpPaBHEHUS U HEPABEHCTBA

Oynkuuu u rpaguku. CTENeHb ¢ HeTbIM

I1oKasarecjicm

ApudpmeTnueckuii KOpeHb N—OW CTEEHH.
HppanmonanbHble ypaBHEHUS U HEPABEHCTBA

dopMmyJTb
TPUTOHOMETPUH. T pUroHOMETpUYECKHE

ypaBHEHUS

IlocnenoBaTeabHOCTH U nmporpeccuun

[ToBTOpeHme, 006001ICHNE, CUCTEMATH3AIIHS
3HAHWHN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

KoanuecTBo 4acoB

Bcero KonrpoJibHbl IIpakTHyecku
e padoThbl e paGoThI

14 1

6

18 1

22 1

5

3 1
68 4 0

DJIEKTPOHHbIE

(uudposbie)
o0pa3oBaTejibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/1568aba
3

bubmuorexa [IOK
https://m.edsoo.ru/1568aba
3

bu6nuorexa [IOK
https://m.edsoo.ru/1568aba
3

bu6nuorexa [JOK
https://m.edsoo.ru/1568aba
3

but6mmoreka [IOK
https://m.edsoo.ru/1568aba
3

bu6mmorexa [IOK
https://m.edsoo.ru/1568aba
3



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJTACC

Ne
n/u

HaumeHnoBaHue pa3iesioB H TeM
NPOrpamMMblI

CrenieHsb ¢ palrOHAJIbHBIM IIOKA3aTCICM.
IToka3zaTennHas (by'HKI_[I/ISI. ITokazarenpHbIC
YpaBHCHUA U HCPABCHCTBA

Jlorapudmmueckas QyHKIHUS.
Jlorapudmuueckue ypaBHEHHS U
HEepaBeHCTBA

Tpuronomerpudeckne GyHKINU U UX
rpaduku. TpuroHomerpudeckne
HEpaBEHCTBA

[IpounsBoaHas. IIpumeneHne npon3BoIHON

Huter pajl 1 €ro NpuMCHCHHUA

Cucremsbl ypaBHEHUI

HaTypaJ'IBHBIe n [OECJIbIC YHUCiIa

[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AITUS
3HaAHUU

KoauuecTBO 9acoB

Bcero

12

12

24

12

18

KoHTpoJbHbI
e padoThbI

IIpakTuyeckn

e padoThbI

DJIeKTPOHHBbIE
(uudposbie)

o0pa3oBaTe/ibHbIE
pecypcsbl

bubmoreka [JOK
https://m.edsoo.ru/f11c4af
d

bubmuorexa [IOK
https://m.edsoo.ru/f1l1c4af
d

bubmuorexa [IOK
https://m.edsoo.ru/f11c4af
d

bu6mmoreka [JOK
https://m.edsoo.ru/f11c4af
d

bu6mmoreka [IOK
https://m.edsoo.ru/f11c4af
d

bu6mmoreka [JOK
https://m.edsoo.ru/f1 1c4af
d

bu6mmorexa [IOK
https://m.edsoo.ru/f1 1c4af
d

bubnunorexa [JOK
https://m.edsoo.ru/fl1c4af



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

OBILEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

I'EOMETPUA
10 KIIACC

Ne HaunmMeHoBaHMe pa3ies10B U TeM
n/n NPOrpaMMbl

1 BBenenue B crepeomMeTpuio

[Ipsimble U TIOCKOCTH B MTPOCTPAHCTBE.

2
[MapannenbHOCTh MPSAMBIX U THIOCKOCTEH
3 [eprieHAUKYIIPHOCTH MPSIMBIX U
IUIOCKOCTEN
4 VYTabl MeXIy NPSMBIMU M TUIOCKOCTSMHU
5 MHororpanHuKu
6 OO6BEMBI MHOTOTPaHHUKOB

102

KoanuecTBo 4acoB

Bcero

10

12

12

10

11

KoHTpoJbHbI
e padoThbl

IMpakTHyeckun
e padoThl

DJIEKTPOHHbIE

(uudposbie)
o0pa3oBaTejibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/1¢209¢e3
7

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢e3
7

bu6nmoreka [JOK
https://m.edsoo.ru/1¢209e3
7

bu6nmoreka [JOK
https://m.edsoo.ru/1¢209¢e3
7

bu6mmorexa [IOK
https://m.edsoo.ru/1¢209¢e3
7

bu6mmorexa [IOK
https://m.edsoo.ru/1¢209¢e3



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

7
bubmuoreka [JOK

[ToBTOpEHME: CeYeHUsI, PACCTOSHUS U YTJIbl 4 1 https://m.edsoo.ru/1c209e3
7

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68 5 0


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJTACC

Ne i/

HaumeHoBaHue pa3aesioB U TeM
NMPorpaMmbI

Tena BpanieHus

OOBEMBI TET

BexTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE

[ToBTOpenue, 06001IEHNE,
cHUCTeMaTU3alus 3HAHUN

OBILEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

BEPOATHOCTDb U CTATUCTHUKA
10 KUIACC

Ne i/

HaumeHoBaHue pa3aesioB U TeM
NMPOrpamMMbl

KoauuecTBO 9acoB

Bcero KonrposibHbI
e padoThI
12
> 1
10 1
7 1
34 3

KoanuecTBo 4acoB

KoHTpoabHBI
Bcero P
e padoThbl

IIpakTuyeckn

e padoThbl

IpakTHyeckn
e padoThbl

JIeKTPOHHbIE
(uudposbie)

o0pa3oBaTejibHbIE
pecypcsl

bubmmoreka IIOK
https://m.edsoo.ru/1¢209¢3
7

bub6mmorexka [IOK
https://m.edsoo.ru/1¢209¢3
7

bubmmoreka [IOK
https://m.edsoo.ru/1¢209¢3
7

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢e3
7

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypcbl


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

Hpel[CTaBJIeHI/IC JaHHBIX W OITUCATCIIbHAasA
CTaTUCTHKa

Cry4daifHbIe OTIBITHI M CITyYaliHbIE COOBITHSA,
OTIBITHI C PABHOBO3MO>KHBIMU
3J€MEHTapHBIMU UCXOaMH

Onepanyu Hajl COOBITHAMH, CIIOKEHHE
BEPOATHOCTEH

VYciioBHas BEPOSTHOCTD, 1€PEBO
cllyyaifHOro omnsITa, (hopMyJia MoJTHON

BEPOSITHOCTH U HE3aBUCUMOCTH COOBITUI

DneMeHTHl KOMOMHATOPUKHU

CepI/II/I MOCJIEIOBATEIbHBIX UCIIBITAHUM

CrnyualiHble BEIMUUHBI U paclpeeIeHUs

O0001IeHYEe ¥ cUCcTEMATH3aUS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

bubnuorexa [IOK
https://m.edsoo.ru/e0b7b0f
1

bubnuorexa [IOK
https://m.edsoo.ru/e0b7b0f
1

bu6mmoreka [IOK
https://m.edso0.ru/e0b7b0f
1

bubmuoreka [IOK
https://m.edsoo.ru/e0b7bOf
1

bubmuoreka [IOK
https://m.edso0.ru/e0b7b0f
1

bu6mmoreka [IOK
https://m.edsoo0.ru/e0b7b0f
1

bu6nmoreka [JOK
https://m.edsoo.ru/e0b7b0f
1

bu6mmoreka [IOK

https://m.edsoo.ru/e0b7b0f
|



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJTACC

HaumeHoBaHue pa3iesioB U TeM
NMPorpaMmbI

Ne i/

MaremaTtudeckoe OXXUJaHue Cﬂy‘{al‘/'IHO?
BCIIMYNHBI

I[PICHGI)CHSI " CTAaHAAPTHOC OTKIIOHCHHUC
2 CJIIy4anHOU BEIINYNHDBI

3 3aK0H OOJBIINX YHCE

HerepHBHHe cnyqaﬁHHe BCIIMYMHBI

4

(pacmipenenenusi)
5 HopwmainbsHoe pactipeneneHus
6 [ToBTOpeHue, 00001IeHNE U

cucTeMaTH3aIns 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

KoauuecTBO 9acoB

Bcero

19

34

KoHTpoabHbI
e padoThl

IIpakTHyeckn
e padoThI

JIeKTPOHHbIe

H1(pOBbIE
o0pa3zoBarTe/ibHbIE
pecypchbl

bubnnorexa [IOK
https://m.edsoo.ru/5fbe5dc
1

bubnuoreka [IOK
https://m.edsoo.ru/5fbe5dc
1

bubmmoteka [IOK
https://m.edsoo.ru/5fbc5dc
1

bu6nunorexa [JOK
https://m.edsoo.ru/5fbe5dc
1

but6mmoreka [IOK
https://m.edsoo.ru/5fbc5dc
|

bu6nunorexa [JOK
https://m.edsoo.ru/5fbe5dc
1



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IHOYPOYHOE IINTAHUPOBAHUE

AJITEBPA
10 KITACC
KouuuecTBo yacos DJIeKTPOHHbIE
° u¢ppoBbI
N Tema ypoka KonTpoabHsl IIpakTnueckn unppossre
n/n Bcero o0pa3oBaTe/IbHbIE
e padoThblI e padoThbl
pecypcsl
MHo3KeCTBO, Ollepaliy Hajl MHOKECTBAMH. bubmuoreka [IOK
Huarpammel Ditnnepa—Benna 1 https://m.edsoo.ru/746d5dce
Parmonanbueie uncina. OOBIKHOBEHHBIE U Bu6mioreka [IOK
eCSITUYHbIE IPOOU, IPOLIEHTHI, 1
A P pol https://m.edsoo.ru/be888093
OeCKOHEeUHbIE IEPUOINYECKHUEe Ipodu
Apupmernyeckue ornepanuu ¢
af) I/Iq())HaJ'II:HBIMI/I chnZMH npeoOpa3zoBaHus 1 bubmioreia LIOK
patt L peobp https://m.edsoo.ru/4d7f95fe
YHCJIOBBIX BBIPAKECHUM
[Tpumenenue 1pobeii 1 MPOLEHTOB VIS bubmuoreka [IOK
peLIeHNs IPUKIIAIHBIX 3a/1a4 U3 pa3INYHbIX 1 https://m.edsoo.ru/44dd104
OTpacjeil 3HaHUW U pealbHOU KU3HU 6
IIpumenenne apoOeEH U MPOIEHTOB ISt
epmeHHs[ i I/IKJF'I)a HBIX 3'5 a4 13 pa3InyHbIX 1 bubmiorexa LIOK
p . p VI[ g . p https://m.eds00.ru/d99d8c74
oTpacJiell 3HaHUH U PeaIbHOM KU3HU
HelicTBuTenpHble yncna. PanonanbHueie U ) Bu6munorexa [TOK
VppalMOHAIILHBIE YKCIIa
Ppatt https://m_edsoo.ru/2f36a36f
Apudmernueckue onepammu ¢
JNEUCTBUTEILHBEIMU YUCIIAMH 1 bu6nmoreka IIOK
[Tpubnx€HHbIe BBIYUCIIEHHS], TIpaBHIIa https://m.edsoo.ru/a97a12d9
OKpYTIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa
Py pHKHA H pesy bu6mmorexa [IOK

https://m.edsoo.ru/cb723fbd



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd

10

11

12

13

14

15

16

17

18

19

BBEIUMCIICHUN

Tox1ecTBa 1 TOXKIECTBEHHBIC
peoOpa3oBaHUs

VYpaBHEHHE, KOPDEHDb YPaBHEHUS
HepaBeHncTBo, penieHre HepaBeHCTBa

MeTton HHTCPBAJIOB

Pemrenue nenbix 1 ApoOHO-pariioOHaIbHBIX
ypaBHEHUN U HEPABEHCTB

Temaruueckast pabora no treme "MHoXxkecTBa

palOHAIbHBIX U IEHCTBUTENbHBIX YHCEN.
PannonanibHble ypaBHEHUS U HEPaBEHCTB"

DyHKIUA, CIIOCOOBI 3aaHus PYHKITUH.
B3aumHo oOpaTHbIEe QyHKIIUU

I'paduk dyukumn. O61acTh ONpeAeIeHUs U

MHO€eCTBO 3HaueHuH pyHkmu. Hymu
¢yskuun. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA

YéErHble ¥ HeUETHBIE (PyHKIUU

CremneHs ¢ OCIJIBIM ITIOKa3aTCIJICM.

CrannaptHas Gpopma 3anmucu
JEHCTBUTEIBHOTO YnCiIa

Wcnonb3oBanue noaxonasueii GopMbl
3alUCH AEUCTBUTENBHBIX YUCEI IS
PEIICHUA NPAaKTUYCCKUX 3a/1a4 U

MMpEACTABJICHUA JaHHBIX

bu6mmoreka IIOK
https://m.edsoo.ru/3a23ac15
bu6nmmoreka [IOK

https://m.edsoo.ru/11ac68be
bu6nmmoreka [IOK

https://m.edsoo.ru/50bdf26d
bubnunorexa [JOK

https://m.edsoo.ru/775£5d99

bu6mmoreka [IOK
https://m.edsoo.ru/6ec7al07

bubmuoreka [IOK
https://m.edsoo.ru/1914a389

bu6nmoreka IIOK
https://m.edsoo.ru/226eecabf

bu6mmoreka [JOK
https://m.edsoo.ru/763¢e75¢ee

bu6nuorexa [JOK
https://m.edsoo.ru/ff4564ad

butmmoreka [IOK
https://m.edso0.ru/66446d3e

bu6mmoreka [IOK
https://m.edsoo.ru/6eadc6f1



https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Crenennas QyHKIMS ¢ HATYPaIbHBIM U

1ensM nokasareneM. E€ cBolicTa u rpaduk

Apudmernieckuil KOpeHb HATYPATBLHON
CTEIICHH

Apudmerndeckuii KOpeHb HaTypaIbHON
CTETICHU

CgoiicTBa apruMETHUECKOTO KOPHS
HaTypaJlbHON CTETIEHU

CaoiicTBa apuMETHUECKOTO KOPHS
HATypaJlbHON CTETIEHU

CBoiicTBa apu()METHIECKOTO KOPHS
HATypaJIbHON CTECTICHU

JleiicTBus ¢ apu)METHUECKUMU KOPHAMU
N—OM CTeneHun

JleiicTBus ¢ apuMETHUECKUMU KOPHAMU
n—oii cTeneHu

HelicTBus ¢ apudMETHIECKMMHU KOPHAMH
N—O0H CTeNeHn

JleicTBus ¢ apuMeTHUECKUMHU KOPHAMHU
n—oil cTenexHu

JleiicTBusI ¢ apuMETUUECKUMU KOPHAMU
n—oil cTenexHn

Pemienue nppannoHaabHbIX ypaBHEHUH U
HEPaBEHCTB

Pemienue nppannoHaabHbIX ypaBHEHUH U
HEPaBEHCTB

Pemenne nppanmoHaibHBIX YPABHEHUH U
HEPABEHCTB

bubmuorexa IIOK
https://m.edsoo.ru/3f25a047

bubmnorexa IIOK
https://m.edsoo.ru/d82c¢36d4

bu6mmoreka IIOK
https://m.edsoo.ru/fe7fc4db

bubmnorexa IIOK
https://m.edso0.ru/d0f0b260

bubmuorexa [IOK
https://m.edsoo.ru/c3389865

bu6mmoreka [IOK
https://m.edsoo.ru/444c4b9c

bubmuorexa [IOK
https://m.edsoo.ru/54b815¢5

bu6mmoreka [IOK
https://m.edsoo.ru/83105a0e

bu6mmoreka IIOK
https://m.edsoo.ru/2ablc7bc

bu6mmoreka [IOK
https://m.edsoo.ru/eacb053¢

bu6mmoreka IIOK
https://m.edsoo.ru/8a5adas1

bu6nmoreka IIOK
https://m.edso0.ru/69106ae7

bu6mmorexa [IOK
https://m.eds00.ru/9362fea9

bu6nmoreka IIOK
https://m.edso00.ru/78d9b39



https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391

34

35

36

37

38

39

40

41

42

43

44

45

46

Pemenne nppannoHalbHbIX YPABHEHUHN U
HEPABCHCTB

Pemrenne nppanmoHalbHbIX YPABHEHUHN U
HEPABCHCTB

CoiicTBa 1 rpauK KOpHS N-Oif CTEIEHU

CBoiicTBa 1 Tpad MKk KOpHS N-O CTEIICHU
CamocrosiTenbHas padbora.

Kontponbnas padora Ne2

CuHyc, KOCUHYC U TAHT€HC YU CIIOBOTO
apryMeHTa

CuHyc, KOCUHYC U TAHT€HC YHCIIOBOTO
apryMeHTa

ApKCUHYC, apKKOCHHYC ¥ apKTaHI€HC
YKCIIOBOIO apryMeHTa

ApKCUHYC, apKKOCHHYC ¥ apKTaHI€HC
YKCIIOBOIO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb,

OIIpeIEeIEHUE TPUTOHOMETPUUECKUX
(YHKIMH YHUCIOBOTO apryMeHTa

Tpuronomerpruyeckas OKpyHOCTb,
OIIpeEIEHUE TPUTOHOMETPUUECKUX
(GyHKIUI YMCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPHUUYECKHIE (POPMYJIBI

OCHOBHBIE TPUTOHOMETPHUUYECKHE (POPMYJIBI

1

bu6mmoreka IIOK
https://m.edsoo.ru/de7ca33e

bubmuorexa IIOK
https://m.edsoo.ru/87¢5e52d
but6mmoreka IIOK

https://m.edsoo.ru/ebOcc5e3

bubmuorexa [IOK
https://m.eds00.ru/5f29b9b5
bubnunorexa [JOK

https://m.edsoo.ru/f13af630

bubmuorexa [IOK
https://m.edsoo.ru/5f605ed0

bu6mmoreka [IOK
https://m.edsoo.ru/ec9f4d78

bu6nmoreka IIOK
https://m.edsoo0.ru/b8f5d49a

bu6mmoreka [IOK
https://m.edsoo.ru/f1{19220

bu6mmoreka [JOK
https://m.edso0.ru/6df195a0

bubnunorexa [JOK
https://m.edso0.ru/6b61c578

but6mmorekxa [IOK

https://m.edsoo.ru/6ed2b3ba
bubnunorexa [JOK



https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba

47

48

49

50

51

52

53

54

55

56

57

58

59

60

OcHoBHbIE TPUTOHOMETpHUECKHE (HOPMYJIbI

OCHOBHBIE TPUTOHOMETPHUYECKHUE (DOPMYJIBI

IIpeo6pazoBanue TPUrOHOMETPUYECKUX
BBIPAKEHUH

[Ipeobpa3oBaHre TPUTOHOMETPHUECKUX
BBIpaKECHUH

[Ipeobpa3oBaHre TPUTOHOMETPHUECKHUX
BBIpaKECHUH

IIpeoOpa3oBaHKe TPUTOHOMETPHIECKUX
BBIPpA)KCHUU

IIpeoOpa3oBaHKe TPUTOHOMETPHIECKUX
BBIPpA)KCHUU

Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN
Pemrenne TpuroHOMETpUYECKUX YpaBHEHUHN
PelreHne TpUroHOMETPUYECKUX YPAaBHEHUN
Pemrenne TpuroHoOMeTpUYECKNX ypaBHEHUN
PelreHne TpUroHOMETPUYECKUX YPaBHEHUHN

Pemenne TpUroHOMETPUUYECKUX YPAaBHEHUM

00061enue mo rtemam "OCHOBHBIE

https://m.edsoo.ru/fcdd2a2e
bubnuorexa [JOK

https://m.edsoo.ru/b8a0ff2f
bu6nmmoreka [IOK

https://m.edsoo.ru/12d1413¢

bubmuorexa IIOK
https://m.edsoo.ru/e248c5fc

bubmuorexa [IOK
https://m.edsoo.ru/09bas5b3d

bubmuorexa [IOK
https://m.edsoo.ru/1f4655da

bu6mmoreka [IOK
https://m.edsoo.ru/76ce9958

bu6mmoreka [IOK
https://m.edsoo.ru/8fa598b5
bu6nunorexa [JOK

https://m.edsoo.ru/6baefe19
bu6nuorexa [JOK

https://m.edsoo.ru/alf8d141
bubmmorexa [IOK

https://m.edsoo.ru/65a0f2d0
bu6nunorexa [JOK

https://m.edsoo.ru/0d8a770d
but6mmorekxa [IOK

https://m.edsoo.ru/cec28774
but6mmorekxa [IOK

https://m.edsoo.ru/e6eec650
but6mmorexa [IOK



https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
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62

63

64

65

66

67

68

TPUTOHOMETPHUECKHUE POPMYJIBI.
Tpuronomerpuueckue ypaBHeHus"
Temartuueckast padbota o teme "DopmyIbl
TPUTOHOMETPUH. TPUTOHOMETPUYECKHE
ypaBHeHus'"/Bcepoccuiickas mpoBepodHast

pabota
Bcepoccuiickas nmpoBepounas pabota

O0001menne, cucTeMaTH3anys 3HAHMI 3a
Kypc ainredpbl 1 Hayaja MaTeMaTHYeCcKOro
ananusa 10 kiacca

ApudmeTnueckast U TeOMETPHUECKas
nporpeccuu. Vicronp30BaHuE MPOTPecCHA

JUISL pellieHUs peabHbIX 3a/1a4 PUKIAJHOTO
Xapakrepa
beckoHeuHO yObIBaromIas reOMETPUIECKast

nporpeccus. CymMmma OECKOHEYHO
yOBIBaIOIIEH TeOMETPHUECKOM POrpeccun

dopmyiia CI0KHBIX TPOLIEHTOB

dopmyiia CI0KHBIX MTPOLIEHTOB

O0001enue, cucTeMaTU3anys 3HaHHI 3a
Kypc ajre0phbl ¥ HayaJl MaTeMaTH4eCKOro
a”anm3a 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

https://m.edsoo.ru/ae44ac4c

bu6mmoreka [IOK
https://m.edsoo.ru/b46a8228

bu6mmoreka [IOK
https://m.edsoo.ru/188bbf6e

bubmuoreka [IOK
https://m.edsoo0.ru/33e6629¢

bubmuorexa [IOK
https://m.eds00.1ru/d3666918

bu6mmoreka [JOK
https://m.edsoo.ru/1cbf72bl

bu6nuorexa [JOK

https://m.edsoo.ru/538fc437
bu6nunorexa [JOK

https://m.edsoo.ru/c2627eca

but6moreka [IOK
https://m.edsoo.ru/49f1b827



https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

11 KJTACC

Ne
n/n

10

11

Tema ypoka

CrenieHs ¢ palrOHAJIBHBIM IIOKA3aTCIIEM

CBoiicTBa cTEIIEHU

[IpeobpaszoBanue BEIPAKEHUI, COJIEPIKAIIUX
palloHaIbHBIE CTETICHH

[IpeobpaszoBanue BEIpAKEHUI, COIEPIKAIIUX
palloHaIbHBIE CTETICHH

[TpeobpazoBaHue BhIpRXKEHUM, COAEPIKAIIINX

panuOHaJIbHBIC CTCTICHU

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IIokazarenbHbIC YpaBHCHHA U HCPABCHCTBA

IIokazarenpHBIC YpaBHCHHA U HCPABCHCTBA

IIokazarenpHbIC YpaBHCHHA U HCPABCHCTBA

[TokazaTenpHas GyHKIMS, €€ CBOMCTBA U

KoauuecTBO 9acoB

Bcero

KoHTpoJabHbI
e padoThbI

IIpakTuyeckn
e padoThbI

JIeKTPOHHbIE
uudpoBbie
oOpa3oBarTe/ibHbIE

pecypchbl

bubnuorexa [JOK

https://m.edsoo0.ru/a52939b3
bubmnoreka IIOK

https://m.edsoo.ru/ff601408
bubmuorexa [IOK
https://m.edsoo.ru/3d87¢248
bubanoreka IIOK
https://m.edsoo.ru/343c6b64

but6mmoreka [IOK
https://m.edsoo.ru/4064d35
4

but6mmorexa [IOK

https://m.edsoo.ru/be76320c

bu6mmoreka [IOK
https://m.edsoo.ru/3d40800
9

but6mmoreka [IOK

https://m.edsoo.ru/bd5ff0ec
but6mmoreka [IOK

https://m.edsoo.ru/cebf10c6
but6mmoreka [IOK

https://m.edsoo.ru/536de727
but6mmorexa [IOK



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727

12

13

14

15

16

17

18

19

20

21

22

23

24

rpadux
Tematnyeckas padora o teme "CTeneHs ¢
palroHaIbHBIM MOKa3aTeneM. [lokazarenbHast

¢bynkius. [TokazarenbHbIe ypaBHEHUS H
HepaBeHCTBa"

Jlorapudm uncna

JlecsaTruuHble U HATYpaJIbHBIE JOrapUPMbI

[IpeoOpazoBanue BEIpaXKEHUH, COIEPIKALTIX
norapudmpl

[IpeobpazoBanne BEIpaKEHUH, COACPIKAIINX
aorapumMbl

[IpeoOpa3oBaHme BEIpaKEHHM, COAEPIKAIINX
aorapumMbl

[IpeoOpa3oBaHue BEIpaKEHHIA, COAEPIKAIINX
aorapupmbl

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA
Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA
Jlorapugmuueckue ypaBHEHHUs 1 HEPABEHCTBA

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA

Jlorapugmuueckas ¢pyHKIHs, €€ CBOMCTBA U
rpaduk

Jlorapudmuueckas ¢pyHkius, e€ cBocTBa U

https://m.edsoo.ru/85bc8132

bub6moreka [JOK
https://m.edsoo.ru/58e8e2{2

bubnuorexa [JOK

https://m.edsoo.ru/3e3230d4
bubnunorexa [JOK

https://m.edsoo.ru/lea72162

bubmuoreka [IOK
https://m.edsoo.ru/da48154¢c

bubmuoreka [IOK
https://m.edsoo.ru/4beff03b

bubmnoreka [IOK
https://m.edsoo.ru/fe18912d

bu6mmorexa [IOK
https://m.edsoo.ru/fadb8aas
bu6nunorexa [JOK

https://m.edsoo.ru/3034724¢
bu6nunorexa [JOK

https://m.edsoo.ru/712ac2d9
bubmmorexa [IOK

https://m.edsoo.ru/9e3{4bc9
bu6nuorexa [JOK

https://m.edsoo.ru/15bclctb

bu6mmoreka [IOK
https://m.edsoo.ru/d68bbe9d

but6mmorexa [IOK



https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d

25

26

27

28

29

30

31

32

33

34

35

rpadux

Tpuronomerpuveckne QyHKIUH, UX CBOHCTBA
u rpaduku

Tpuronomerpuveckne QyHKIUH, UX CBOHCTBA
u rpaduku

Tpuronomerpudeckue QyHKINH, UX CBOHCTBA
u rpaduku

Tpuronomerpudeckne QyHKINH, UX CBOHCTBA
u rpaduku

ITprMeprl TPUTOHOMETPUYECKUX HEPABEHCTB
[Ipumepbl TPUrOHOMETPUUECKHUX HEPABEHCTB
[Ipumepbl TPUrOHOMETPUUECKHUX HEPABEHCTB

HpI/IMepLI TPUTOHOMCTPUYICCKUX HECPABCHCTB

Tematuueckas pabota 1o Teme
"Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHEHUs U
HepaBeHCTBa. T puronomerpruieckue (QyHKIUU
u ux rpaduku. TpuroHomeTpraeckue
HepaBeHCTBA"

HenpepriBable pyHKINU

MGTOH HUHTCPBAJIOB JJIA pCHICHUA HEPABCHCTB

https://m.eds00.ru/9d10205
1

Bbu6moreka [JOK
https://m.edsoo.ru/beeff646

bu6mmoreka [IOK
https://m.edsoo.ru/d2e4601b

Bbu6moreka [JOK
https://m.edsoo.ru/ba9da96d

bubmuoreka [IOK
https://m.edsoo.ru/24ab3c53
bubnunorexa [JOK

https://m.edsoo.ru/5272b9%al
bubmmorexa [IOK

https://m.edsoo0.ru/0c837397
bu6nunorexa [JOK

https://m.edsoo.ru/e6e1901f
bubmmotexa [IOK

https://m.eds00.ru/0903¢75

bubmnoreka IIOK
https://m.edsoo.ru/1013072
7

bu6nuorexa [JOK

https://m.edso0.ru/403bfb0d

bu6mmorexa [JOK
https://m.edsoo.ru/6db0b42
3



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/6db0b423

36

37

38

39

40

41

42

43

44

45

46

47

48

49

MGTOI[ HUHTCPBAJIOB JJIA pCHICHUA HEPABECHCTB

[IpousBoanas pyHkumu

[TpousBoaHas pyHKIUU

['eomeTrpuueckuii u pU3nUECKU CMBICIT
IIPOU3BOIHOU

['eomeTrpuueckuii u pU3nUECKU CMBICIT
IIPOU3BOIHOU

[IpousBoiHbIE AI€MEHTAPHBIX (PYHKIHH

[TpousBoHBIE NIeMEHTAPHBIX (PYHKIUN

[Tpon3BoaHas CyMMBbI, IPOU3BEIEHUS,
4acTHOTO (yHKIMH

[Tpon3BoaHas CyMMBbI, IPOU3BEIEHUS,
4acTHOTO (PyHKIMH

[Tpon3BoaHas CyMMBbI, IPOU3BEIEHUS,
4acTHOTO (PyHKIMH

[TpumeHenne Mpou3BOIHOM K MCCIIEJOBAHUIO
(GyHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

[TpumeHenre MPOM3BOAHOM K HCCIIEAOBAHMIO
(GYyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

HpI/IMeHeHI/IC HpOHBBOI[HOﬁ K HUCCIICAOBAHHIO
(I)YHKI_II/II/I Ha MOHOTOHHOCTL U OKCTPEMYMBI

HpI/IMeHeHI/IC HpOPI3BOIlHOI>i K UCCJICAOBAHHIO

bubnuorexa [JOK

https://m.edsoo.ru/0adbcelb
bu6nmmoreka [IOK

https://m.edsoo.ru/0731ad3d

bu6mmoreka [IOK
https://m.edsoo.ru/723dd60
8

bubmuoreka [IOK
https://m.edsoo.ru/6¢8d361f

bubmnoreka [IOK
https://m.edsoo.ru/a413eca9
bubmuorexa [IOK

https://m.edsoo.ru/c7550e5f
bubnunorexa [JOK

https://m.edsoo.ru/14ab3cdb

bu6mmoreka [IOK
https://m.edsoo.ru/c12a0552

bu6nmoreka [JOK
https://m.edsoo.ru/d5981201

bu6mmoreka [IOK
https://m.edsoo.ru/1de34d4d

bu6nmoreka [JOK
https://m.edsoo.ru/17af2dfd

bu6mmoreka [JOK
https://m.edsoo.ru/a8ca5ad4

bu6nmoreka [JOK
https://m.edsoo.ru/0b411edd

bubnunorexa [JOK



https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd

50

51

52

53

54

55

56

57

58

59

60

(byHKIMI HA MOHOTOHHOCTbD U AKCTPEMYMBI

HaxoxneHnre HanGobp11ero 1 HANMEHBIIIETO
3HaYeHUs (PYHKIIMH Ha OTPE3Ke

HaxoxneHnre HanGobpI1ero 1 HANMEHBIIIETO
3HaYeHUs (PYHKIMH Ha OTPE3Ke

Haxoxxnenne HanboIbIIero 1 HAUMEHBIIIET O
3Ha4YeHUs (QYHKIIMU Ha OTPE3Ke

Haxoxc;[eHHe HaKOOJIBIIEr0 ¥ HAMMEHBIIIETO

3HaueHus QYHKIMHU Ha OTPE3KE
Haxosxnenye HauboJb1Iero 1 HAMMEHbIIETO
3Ha4YeHUs PYHKLUU HAa OTPE3Ke

Haxoxxnenne HanboIbIIero 1 HANMEHBIIIET O
3Ha4YeHUs (QYHKIIMU Ha OTPE3KE

HpI/IMeHeHI/IC HpOHSBO,I[HOﬁ I HAXOXKACHU A
HAaWJTy4dIero pCeucHuA B IPUKIIaJHBIX
3aaa4dax, JJId OnpeaCICHUA CKOPOCTHU

npoiiecca, 3aJaHHOTro (popmMyIioi mim
rpaduxom. CamocrosiTenbHas padoTa 1o Teme
"IIponsBonHas. [Ipumenenune nponsBoaHon"

Juarnoctuueckas pabora Ne2
[TepBooOpaznas. Tabnuia nepBooOpazHbIX

[TepBooOpaznas. Tabnuia nepBooOpazHbIX

WuTerpan, reoMeTpuieckuii U pusnyeckuii
CMBICJI HHTETpaJia

https://m.edsoo.ru/caf9bd2f

bub6moreka [JOK
https://m.edsoo.ru/fac78{05

bu6mmoreka [IOK
https://m.edsoo.ru/fb6a8acf

bub6moreka [JOK
https://m.edsoo.ru/cffcb7e5
bubnnorexa [IOK
https://m.eds00.ru/d946991
6

bubmnoreka [IOK
https://m.edsoo.ru/ad15000e

bubmuoreka [IOK
https://m.edsoo.ru/86adcbfd

bu6nuorexa [JOK
https://m.edsoo.ru/13205d8

0

bu6nunorexa [JOK

https://m.edsoo.ru/f8ed5199
bu6nunorexa [JOK

https://m.edsoo.ru/d777ed{8
bu6nunorexa [JOK

https://m.edso0.ru/30c3697b

bu6mmorexa [IOK
https://m.edso00.ru/391272c9



https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
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62

63

64

65

66

67

68

69

70

71

72

WHTerpai, reoMeTpuyecKkuii U pu3ndecKuii
CMBICJI UHTETpaJia

WuTerpan, reoMmeTpuieckuii u pusnyeckuii
CMBICJI HHTETpaJIa

Brruncnenue narerpana rno popmyJe
Hrrorona—Jleiiouunia

Brruncnenue narerpana o popmyJe
Hrrorona—Jleiiouunia

Brruncnenue narerpana rno popmyJe
Hrrorona—JleliOHuia

Beraucnenue unrerpana o gpopmyie
Hprotona—Jleiibnuna

CucreMbl TMHENHBIX YpaBHEHUM

CucreMbl TMHENHBIX YpaBHEHHM

Pemienne MMPUKJIAAHBIX 3a/1a4 C IIOMOIIBIO
CUCTCMBI JINHCUHBIX YPABHCHUHN

Pemienne MMPUKJIAAHBIX 3a/1a4 C ITIOMOIIBIO
CHUCTCMBbI JINHCUHBIX YPABHCHUHN

CucteMsl u COBOKYITHOCTH HCJIBIX,
paluOHaJIbHBIX, UPPALIMOHATIbHBIX,

MOKa3aTeNbHBIX, JJOTapU(PMUIECKIX
YPaBHEHUI U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LETIBIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKAa3aTeNbHBIX, JIOTapU(PMUIECKIX
YpaBHEHUI U HEPABEHCTB

Bbu6mmoreka [JOK
https://m.edsoo.ru/d359fb5f

Bbub6moreka [JOK
https://m.edsoo.ru/07eb464b

bu6mmoreka [IOK
https://m.edsoo.ru/b9b225¢3

Bbub6moreka [JOK
https://m.edsoo.ru/b800deb4

bubmuoreka IIOK
https://m.edsoo.ru/f5Seed075

bubmnoreka [IOK
https://m.edsoo.ru/41da431a
bubmuorexa [JOK

https://m.edsoo.ru/b648235a
bu6nunorexa [JOK

https://m.edsoo.ru/5ab83864

bu6mmoreka [IOK
https://m.edsoo.ru/add65ee5

bu6nmoreka [JOK
https://m.edsoo.ru/aa5962¢l

bu6mmotexa [IOK
https://m.edsoo0.ru/4819047

2

bubnunoreka LIOK
https://m.edsoo.ru/2dbd385
9



https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/2dbd3859
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74

75

76

CucTtembl U COBOKYITHOCTH LIENBIX,
palMOHAIBHBIX, UPPALUOHAIbHBIX,
MOKA3aTeIbHBIX, IOTAPHPMUIESCKUX
YPaBHEHUI U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
paloHaIbHbIX, UPPALIMOHAJIBHBIX,
NOKa3aTeIbHBIX, JIOTapH(PMUIECKIX
YpPaBHEHUI U HEPABEHCTB
Hcnonp3oBanue rpadmukoB GyHKIUN 115
pEILIEHUs] yPaBHEHUHN U CUCTEM
Hcnonb3oBanue rpagukoB pyHKIUHI 715
pelIeHNs ypaBHEHUN U CUCTEM

[TpumeHeHue ypaBHEHHI, CUCTEM U

HCPAaBCHCTB K PCIICHUIO MATCMAaTH4YCCKH

78

79

80

81

82

83

3a/1a4 ¥ 33/1a4 U3 pa3INdHbIX 00IacTel HayKu
Y peajbHOMU KU3HU

Tematuueckas padorta o treme "VHTErpan u
ero npuMeHeHus. Cuctemsl ypaBHEHUI"

HarypanbHble 1 1enble yucia B 3a1a4ax u3
peaIbHOM JKU3HU

HaTypaJ'IBHBIe M OCJbIC YKUClla B 3aJJa4ax U3
PCaAJIbHOU KU3HU

HarypanpHbl€ ¥ 1I€NIbIE YUCTIA B 3a1a9aX U3
peasibHOM KU3HU

HpI/ISHaKI/I JACITUMOCTH LCIBIX YHUCET

HpI/ISHaKI/I JACITUMOCTH LCIBIX YHUCEI

—_

bu6mmoreka [IOK
https://m.edsoo.ru/7ab8d17e

bu6mmoreka [IOK
https://m.edsoo.ru/81cccfe9

bubmnoreka [IOK
https://m.eds00.ru/039949bf

bubmuoreka [IOK
https://m.edsoo.ru/a7d95{79

bubmnoreka [IOK
https://m.edsoo.ru/ca878deb

bu6nmoreka [JOK
https://m.edsoo.ru/471c735b

bu6nmoreka [JOK
https://m.edsoo.ru/3ceel327

bu6nmoreka [JOK
https://m.edsoo.ru/a35al31d

bu6mmoreka [IOK
https://m.edsoo.ru/ef10c4£9
but6mmorexa [IOK

https://m.eds00.ru/51696a67
but6mmorexa [IOK

https://m.edsoo.ru/fab81c0e



https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e

84

85

86

87

88

89

90

91

92

93

94

95

96

97

HpI/I3HaKI/I JACIINMOCTH LICJIBIX YHUCEI

[ToBTopenue, 0600IIEHHE, CHCTEMATH3AIIU
3HAHUU. YpaBHEHUSA

[ToBTopenue, 0600IIEHHE, CHCTEMATH3AIIU
3HAHUU. YpaBHEHUS

IToBTOpenue, 06001mEeHNEe, CHCTEMATU3ALH
3HaHWU. Y paBHCHHS

IToBTOpeHue, 06001IeHNE, CHCTEMATH3ALUS
3HAHUU. Y paBHEHUs

[ToBTopenue, 06001EHNE, CHCTEMATH3AIIU
3HAHUU. YpaBHEHUS

Huarnoctuueckas padora Ne3
[TosTrOpenue, 06001mIEHNE, CHCTEMATH3ALIUS
3HaHui. HepaBeHcTBa

IToBTOpeHnue, 00001EHNE, CHCTEMATU3ALH
3HaHuu. HepaBeHcTBa

IToBTOpeHnue, 00001IEH e, CHCTEMATH3ALUS
3HaHuil. HepaBeHcTBa

IToBTOpenue, 06001IEH e, CHCTEMATH3ALIUS
3HaHui. HepaBeHcTBa

[Tosropenue, 06001mIEHNE, CHCTEMATH3ALIUS
3HaHui. CucTeMbl ypaBHEHUN

IToBTOpenne, 00001mEeHNe, CHCTEMATU3ALHS
3HaHui. CUCTeMBbl ypaBHEHUN

IToBTopenue, 06001IEHNE, CHCTEMATH3AIIU
3HaHuk. OyHKUIKUH

bubnuorexa [JOK
https://m.edsoo.ru/ef2c6e43

bu6mmoreka [IOK
https://m.edsoo.ru/0312cf8¢

bub6mmorexa [JOK
https://m.edsoo.ru/247d2fe7

bu6mmoreka [IOK
https://m.edsoo.ru/e8b87729

bubmnoreka [IOK
https://m.edsoo.ru/1bf2{b98

bubmuoreka [IOK
https://m.edsoo.ru/9c44c6bca

bubnnorexa [IOK
https://m.edsoo.ru/337aad59

bu6mmoreka [IOK
https://m.edsoo.ru/a86014el

bu6mmoreka [JOK
https://m.edsoo.ru/5c45a60a

bu6mmorexa [IOK
https://m.edsoo.ru/19304aba

bu6mmorexa [JOK
https://m.edsoo.ru/c3d4b282

bu6mmoreka [IOK
https://m.edsoo.ru/a20b8adc

bu6mmorexa [IOK
https://m.edsoo.ru/a012476d

bu6nmorexa [JOK
https://m.edso0.ru/d620c191



https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191

98

99

100

101

102

[ToBTOpeHnue, 06001IeHNEe, CUCTEMATHU3AIIHS
3HaHui. yHKIMU

[ToBTOpeHME, 0000IICHIE, CUCTEMATH3AITUS
3HaHUH 3a Kypc anreOpbl 1 HavYall
MaTeMaTUYECKOTO aHaJIn3a.

WroroBas koHTpoJbHas paboTa

O06o00menne, cucTeMaTHU3aIus 3HaHUH 32 Kypc
anreOpbl ¥ HavaJl MAaTEeMaTHYECKOTO aHaJIi3a
10-11 xnaccos

O60061eHue, cucTeMaTH3alus 3HaHUH 3a Kype
anreOppl ¥ Ha4aJl MAaTEMAaTHYECKOTO aHAIHM3a
10-11 xiaccos

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

I'EOMETPUA

10 KUIIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TOHATHSA CTCPCOMCTPHU: TOYKA,

102

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbI
e padoThbI

IpakTuyeckn
e padoThbl

but6mmoreka [IOK
https://m.edsoo.ru/7017196f

bubnuorexa [IOK
https://m.edsoo.ru/513¢c9889

but6mmoreka IIOK
https://m.edso00.ru/2276973

bu6mmotexka [IOK
https://m.edsoo.ru/3330f7ef

bu6mmorexa [IOK
https://m.edsoo.ru/cead345e

JJIEeKTPOHHbIE

nupposbIe
o0pa3oBaTe/ibHbIEC

pecypcbl

bu6mmorexa [IOK



https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

10

npsiMasi, TNIOCKOCTh, MpocTpaHcTBo. [IpaBuiia
M300paXEHUS Ha PUCYHKAX: N300paKCHHUS
MJIOCKOCTEH, MapallIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

IlonsTus: MEepCCCKaromurecs MiI0CKOCTH,
IEpECCKarIUECs npsaMas U IMI0CKOCTb

IlonsTus: MEpeCCKaroImurecs MiI0CKOCTH,
IepeCceKaromumecs npsaMas 1 rmjiI0CKOCTb

3HaKOMCTBO C MHOTOTPaHHUKAMH,

n300pakeHre MHOTOTPAaHHUKOB Ha
PUCYHKaX, Ha NPOCKIMOHHBIX YCPTEIKAX

HauanbHble cBeieHus 0 KyOe 1 nupaMue,
ux pa3BEpTKu U Mozenu. CeueHus
MHOI'OI'PaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamue,
uXx pa3BEépTKU U Mozenu. CeueHus
MHOT'OTPaHHHUKOB

[TonsiTre 06 akCMOMAaTUYECKOM ITOCTPOESHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBHS U3 HUX

[TonsiTre 06 akCMOMAaTUYECKOM ITOCTPOESHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBHS U3 HUX

[TonaTue 06 akCMOMaTHYECKOM MOCTPOSHUN
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBHS U3 HUX

[TousiTHE 00 AaKCHOMATHYECKOM MIOCTPOCHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U

https://m.edsoo.ru/aecc77cd

bu6mmoreka [IOK
https://m.edsoo.ru/2d8a9¢99

bub6moreka [JOK
https://m.edsoo.ru/db685¢73

bubmnoreka [IOK
https://m.edso0.ru/a63959ed

bubmuoreka [IOK
https://m.edsoo.ru/b30dff38

bu6mmoreka [JOK
https://m.edsoo.ru/3d8fd32

bu6mmoreka [IOK
https://m.edsoo.ru/Occ5céfe

bu6mmoreka [IOK
https://m.eds00.ru/239¢8cb4

bu6nmoreka [JOK
https://m.eds00.ru/65¢6b106

bu6mmorexa [IOK
https://m.edsoo.ru/258fc245



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
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14
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16

17

18

19

20

21

CIICACTBHA U3 HUX

Bzanmnuoe PpacIioJIOKECHHUE MIPAMBIX B

IIPOCTPAHCTBE: IEPECCKAIOIIUECH,
napaJlyICJIbHBIC U CKPCIINBAOIIUECA IIPAMBIC

[TapayenbHOCTB IPSIMBIX U IVIOCKOCTEH B
[IPOCTPAHCTBE: MapaJuICIbHbIC IIPSMBIE B

MPOCTPAHCTBE; MapAILICTBLHOCTh TPEX
TIPSIMBIX

[TapamienpHOCTB NPAMBIX U INIOCKOCTEN B
npoctpanctse: [lapaiebHOCTE NPSIMON U
IJIOCKOCTH

Vsl ¢ COHaAITIpaBJICHHBIMU CTOPOHAMUA
Yroa MCKAY NPAMBIMHA B IIPOCTPAHCTBE

Yrois Mexay psIMBIMU B ITPOCTPAHCTBE

[TapamienpHOCTB MIIOCKOCTEM:
napaJiesIbHble INIOCKOCTH

CBoiicTBa napajiCJIbHBIX IUIOCKOCTEHN

[Ipocreiimue npocTpaHCTBEHHbIE (GUTYPBI HA
IUIOCKOCTH: TETPadp, KyO, napasuiesenumnes

[TocTtpoeHue ceuenui

[TocTpoenue ceuenuii. CamoctosiTeNibHas
pabota o treme "[IpsiMbIe U TUIOCKOCTH B
npoctpanctie. [lapannenbHOCTh NPSMBIX U

Bbu6moreka [JOK
https://m.edsoo.ru/1a2520f6

bu6moreka [JOK
https://m.edsoo.ru/93ad36b3

bubmnoreka [IOK
https://m.edsoo.ru/ee1d19b9

bubmnoreka [IOK

https://m.edsoo0.ru/9f4071b9
bubmnoreka [IOK

https://m.edsoo.ru/fe733862
bu6mmoreka [JOK

https://m.eds00.ru/2935a9a0

bu6mmoreka [JOK
https://m.edsoo.ru/2e181255
bu6mmoreka [IOK

https://m.edsoo.ru/e504d656

bu6mmoreka [JOK
https://m.edsoo.ru/4a28dc02
bu6mmorexa [IOK

https://m.edsoo.ru/1d434d0f

bu6mmorexa [IOK
https://m.edsoo.ru/ec26fe5d



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d

22

23

24

25

26

27

28

29

30

31

32

33

wIockocTten"

Kontposbnas padora Nel

[leprnieH TUKYASPHOCTD MPSIMON U TIIOCKOCTHU:
MePIEeHIUKYIISIPHBIE PSMbIE B TPOCTPAHCTBE

[IpsiMble mapasienbHele U
NIEPIEHIUKYIISIPHBIE K IITIOCKOCTH

[IpsiMble mapasienbHele U
IIEPIEHIUKYIISIPHBIE K ITIOCKOCTH

[Ipu3Hak nepneHuKyIspHOCTH NPSIMOU U
IUIOCKOCTH

[Ipu3Hak neprneHauKyIIpHOCTH NPSIMOM U

IUIOCKOCTH
TeopeMa o NpsIMOM NEePIIEHAUKYIIIPHOU
IIJIOCKOCTH

TeopeMa o NpsIMOH NEepIIEHAUKYIIIPHOU
IIJIOCKOCTH

Teopema 0 npsAMON NEPHEHIUKYIISIPHON

IIJIOCKOCTH

[TeprieHANKYIIAP U HAKJIIOHHBIE: PACCTOSTHUE
OT TOYKH J0 ITIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 TIIOCKOCTH

[lepnieHquKyIsp ¥ HAKIIOHHBIE: PACCTOSHUE
OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM J10 TUIOCKOCTH

HepHeH,[[I/IKyJ'Iﬂp W HAKJIOHHBIC: PACCTOAHUC

Bbub6moreka [JOK
https://m.edsoo.ru/9a0a9e56

Bbub6moreka [JOK

https://m.edsoo.ru/b19f6a5d

bu6mmoreka [IOK
https://m.edsoo.ru/0acl1c95

bubmnoreka [IOK
https://m.edsoo.ru/ba545966

bubmuoreka [IOK
https://m.edsoo.ru/f85bfc46
bubmuoreka [IOK
https://m.edsoo.ru/79165d1
5

bu6nmoreka [JOK
https://m.eds00.ru/635¢5087

bu6mmoreka [IOK
https://m.edsoo.ru/bd374518
bu6nmoreka [JOK
https://m.edsoo.ru/7d18834
b

bu6nmoreka [JOK
https://m.edsoo.ru/33¢477d3

bu6nmoreka [JOK
https://m.edsoo.ru/66fefadd

bu6mmorexa [JOK


https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
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36

37
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39

40

41

42

43

44

OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IIJIOCKOCTH

[lepnieniuKyIsip ¥ HAKIIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM JI0 TUIOCKOCTH

VYTIIIBl B IPOCTPAHCTBE: YTOJI MEXY NPSAMON
U IUIOCKOCTBIO

JIByTrpaHHBIN yIoJl, JMHEHHBIN yToJl
JBYT'PAHHOI'O yIJla

JIByTrpaHHbIN yro, JMHEHHBIN yro
JBYI'PAHHOT'O yIJia

HepHeH,Z[I/IKy.]'ISIpHOCTL IUIOCKOCTEH: IIPpHU3HAK
NEpNCHAUKYIIIPHOCTH ABYX IJIOCKOCTCHU

HepHeH,Z[I/IKy.]'ISIpHOCTL IUIOCKOCTEH: IIPpHU3HAK
NEpNCHAUKYIIIPHOCTH ABYX IJIOCKOCTCHU

[TeprieH IMKYJIAPHOCTD IIOCKOCTEN : IIPHU3HAK
MEPIEHIUKYISIPHOCTH JBYX INIOCKOCTEN

Teopema o TpE€X nepreHAuKysIpax
Teopema 0 Tpéx nepneHANKyIIsIpax

Teopema o Tpéx nmepneHANKYIIIpax

TemaTtnueckas paboTa 1o TeMam
"[IeprieHINKYIAPHOCTH NPSIMBIX U
LAl

rwiockocTeil" u "YTibl MeXay NpSIMbIMU U
IJIOCKOCTSIMU"

https://m.edsoo.ru/a5b7b8e3

Bbub6moreka [JOK
https://m.edsoo.ru/dbee22bc

bu6mmoreka [IOK
https://m.edso0.ru/6b61b2b
4

bubmuoreka [IOK
https://m.edsoo.ru/5fa0b3ce

bubmnoreka [IOK
https://m.edsoo.ru/c7¢777ed

bubmuoreka [IOK
https://m.edsoo.ru/ec3e2da3

bu6mmoreka [IOK
https://m.edsoo.ru/ed9e2ale

bu6nmoreka [JOK
https://m.edsoo.ru/ba75dc57
bu6mmoreka [IOK

https://m.edsoo.ru/e4972cdc
bu6mmoreka [JOK

https://m.edsoo.ru/52188a7d
bu6nmoreka [JOK

https://m.eds00.ru/91246736

bu6mmorexa [IOK
https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
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46

47

Ilousrue MHOI'OrpaHHuKa, OCHOBHBIC

S3JICMCHTBI MHOT'OTPaHHMKA, BBIITYKJIBIC 1
HCBBIITYKJIBIC MHOI'OI'PAHHUKU, pa3BCPTKA

MHOTOTpaHHUKA
[Ipu3ma: n-yrosbHas npu3ma; TpaHu U
OCHOBaHUS MPU3MBI; IpsIMasi U HAKJIOHHAs
MIPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh
MIPU3MBI

[Tapannenenumnes, IPAMOYTOIbHBINA
napajuleJIenuIe] 1 €ro CBOMCTBa

HI/IpaMI/II[aZ Nn-yroJibHas nmupamMuia, rpaiu 1

OCHOBAHHUC ITUPAMHIABI; OoKoBasg U I'IO.]'IHa.ﬂ8

49

50

51

52

IMOBCPXHOCTH IMUPAaMUbI; IpaBUJIbHAA U
yce‘léHHaﬂ InmupamMuaa

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
IIPaBHWJIBHOTO MHOTOTPaHHMKA; TPaBHIIbHAS
IIpU3Ma U [IpaBWIbHAs TUPAMUIA;
IIpaBWJIbHAs TPEYTOJIbHAS TUPAaMUIA U
NIPaBUIIBHBIN TEeTpasap; KyO
[IpencraBnenue o MpaBUIBHBIX
MHOTOTPaHHUKAX: OKTa’dIp, JOAEKAdAP U
HKOCAIP.

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOM, TUIOCKOCTH.
DneMEeHTh CHMMETPHUH B IIpaMUJax,
napajuieJenuIe ax, IpaBUIbHbIX
MHOTOTPaHHUKAX

Briuucnenue 31eMeHTOB MHOTOI'PaHHHUKOB:
pEOpa, MuaroHa u, yribl

bu6mmoreka [IOK
https://m.edsoo.ru/2d24e873

bu6mmoreka [IOK
https://m.edsoo.ru/b4ad63ad

bubmnoreka [IOK
https://m.edsoo.ru/8a7be683

bubmnoreka LIOK
https://m.edsoo.ru/fblcd0as

bu6mmoreka [JOK

https://m.eds00.ru/074c8865

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

bu6mmorexa [IOK
https://m.edsoo.ru/b9e777d9

bu6mmorexa [IOK
https://m.edsoo.ru/6¢cdbecef



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
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55

56

57

58

59

60

61

62

63

64

[Tnomaas 60KOBOM MOBEPXHOCTH U TIOJTHOU
MTOBEPXHOCTHU MIPSAMOM IMPU3MBI, TUTOIIA]b

OCHOBaHMH, TeopemMa 0 OOKOBOI
MMOBEPXHOCTHU MPSMOUN TIPU3MBbI

[Tnomans 60KOBOM MOBEPXHOCTHU U
MOBEPXHOCTH MTPABUIIBHON MTUPAMUIBI,
TeopeMa O IUIoNa I OOKOBOM MOBEPXHOCTH
YCEUEHHOW MUPaMHU/IbI

TemaTtnueckass pabota o Teme
"MHororpaHHUKH"

[Toustie 06 00BEME

O0BEM nIpaMuUIbI

O0bEM TUpaMuIbI
O06bEM upamMuIbL

O06bEM upamMuIbL

O06bEM pU3MBbI

O06BEM pU3MBI

O0bEM PU3MBIL.

Tematuyeckas pabora mo Teme "OO0bEMBI

bu6mmoreka [IOK
https://m.edsoo.ru/37d8415
7

Bbub6moreka [JOK
https://m.edso0.ru/5603e30b

bubmnoreka [IOK
https://m.edsoo.ru/a95f5c04
bu6mmorexa [IOK
https://m.edsoo.ru/7ad0020b
bubmuorexa [JOK
https://m.edsoo0.ru/235171b
3

bu6mmoreka [IOK
https://m.edsoo.ru/f47dfefd
bu6nmoreka [JOK
https://m.eds00.ru/79¢10312
bu6nmoreka [JOK
https://m.edsoo.ru/2faadc3f
bu6nmoreka [JOK
https://m.eds00.1ru/7985360
8

bu6mmorexa [IOK
https://m.edso0o.ru/1¢053890
bubmuorexa [JOK
https://m.edsoo.ru/482d3f51

bu6mmorexa [IOK



https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51

65

66

67

68

MHOTI'OI'PaHHHUKOB"

IToBTOpenue, 06001IeHNE CUCTEMAaTH3aLUs
3HaHul. [loctpoeHue ceuenunii B
MHOTI'OI'PaHHUKE

IToBTOpenue, 06001IeHNE CUCTEMAaTU3AIHS
3HaHUU. BeIunciieHne pacCTOSHUN: MEXKIY
JByMsI TOYKaMH, OT TOYKH J10 IPSIMOM, OT
TOYKH 0 IJIOCKOCTH, MEXKTY
CKPELIMBAIOIIMMHUCS NIPSIMBIMU

KonTpoabnas padora Ne3

[ToBTOpEHME, 0000IICHHE CHCTEMAaTH3 AL
3HaHUU. BeIuncieHue yrios: Mexay
CKPEILIUBAIOIINMUCS TPSIMBIMH, MEXTY
MPSIMOM U MJIOCKOCTBIO, ABYTPAHHBIX YTJIOB,
YIJIOB MEXAY TIOCKOCTSIMU

OBILEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

https://m.edsoo.ru/28a6573¢

bubmnorexa [IOK
https://m.edsoo.ru/098bedad

bubnuorexa [IOK
https://m.edsoo.ru/f7792ba9

bubnnorexa IIOK
https://m.edsoo.ru/b9146bc0

bubmuoreka [IOK
https://m.edso0.1ru/56765e8b



https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJTACC

Ne i/ Tema ypoka

Cdepa u miap: ueHrp, paguyc, IHamMeTp;
IUIOINAAb TOBEPXHOCTHU CEphI
BsanmHuoe pacnonoxenne chepsl u

2 IUIOCKOCTH; KacaTellbHasl IMIIOCKOCTh K
chepe; muiomaas chepbl

CeueHnus mapa

Hunuuapuueckas IOBEPXHOCTbD,

oOpazyroliue anHanquCKoZI
MOBEPXHOCTH, OCh IUITUHAPUIECKON
MOBEPXHOCTH

[{ununap: ocHOBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas 1 Och;
TI01Ia/1b O0KOBOI U MOJHOM TOBEPXHOCTH

N300pakeHne MUIMHAPA Ha TNIOCKOCTH.

PasBéprka nununapa. CeyeHus HUIHHApa
6 (MII0CKOCTHI0, MapajlIeIbHON UITn

HEepIEHIUKYJIIPHON OCH LIUIMHIPA)

Konnueckas moBepXHOCTb, 00pa3yroIme

7 KOHHYECKOW ITOBEPXHOCTH, OCh U BEPILIHMHA
KOHHYECKOW TOBEPXHOCTH

8 Konyc: ocHOBaHME U BEpIINHA,

N3o00paxkenue chepsl, mapa Ha IIOCKOCTH.

KoauuecTBO 9acoB

Bcero

KoHTpoJbHbI
e padoThbI

IpakTHyeckn
e padoThbI

DJIeKTPOHHBbIE
undposBbie
o0pa3oBaTejibHbIE

pecypcsbl

bubmuorexa IIOK
https://m.edso0.ru/0341bc2b

bubmuorexa [IOK
https://m.edsoo.ru/bed12a43

bubmuorexa [IOK
https://m.edsoo.ru/bcl1 5712

bu6nmoreka IIOK
https://m.eds00.ru/6054b8c1

bu6nunorexa [JOK
https://m.edsoo0.ru/18816216

bu6nmoreka IIOK
https://m.edsoo.ru/016e25eb

butmoreka [IOK
https://m.edsoo.ru/c94ba09b

bubnunorexa [JOK


https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
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11

12

13

14

15

16

17

18

o0pa3yroniasi ¥ OCh; IIIOMAAh OOKOBOU H
IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHbIi KOHYC: 00pasyroue u
BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh

N306paxeHne KoHyca Ha MI0CKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TIOCKOCTHI0, TApaJuIeIbHOW OCHOBAHUIO,
U TUIOCKOCTBIO, TPOXOIAIICH uepe3
BEPIINHY)

KoMOuHanust Ten BpalieHus u
MHOTOTPaHHUKOB

MHororpaHHuK, OUCAaHHBIN OKOJIO CepBI;

cthepa, BnucaHHas B MHOTOTPaHHUK WJIU B
TEJIO BpAILlCHUS

Juarnoctuueckas pabora Nel

TToustie 00 00béMe. OCHOBHBIE CBOMCTBA
00BEMOB TeEN

O0béM TUIIMHIPA, KOHYCa

O06BEéM mapa u iomaab chepsl

[TooGHBIE TETa B IPOCTPAHCTBE.
CooTHomIEHNs MEX Ty MITIOUIAIIMU
MOBEpXHOCTEH, 00BEMaMU 1MOT0OHBIX TeJl.

Temartuueckas pabota o remam "Tena

https://m.edso0.ru/897dd3b
2

Bbubmoreka [JOK
https://m.edsoo.ru/1468bab3

bubmnnoreka [IOK
https://m.edsoo.ru/Obde1be8

bu6mmoreka [IOK
https://m.edsoo.ru/3cefl10e5

bubmmoreka [IOK
https://m.edsoo.ru/0b13615
8

bu6nmoreka [JOK
https://m.edsoo.ru/4a33a8ab

bu6nmoreka [JOK
https://m.edso0.ru/26a03{b7

bu6nmoreka [JOK
https://m.edsoo.ru/5513d87
b

bu6mmorexa [IOK
https://m.edsoo.ru/d189bde2

bu6mmorexa [IOK
https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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20

21

22

23

24

25

26

27

28

BparieHus" u "O0bembl Ten"

BGKTOp Ha INIOCKOCTH U B ITPOCTPAHCTBE

CrokeHne 1 BEIYUTaHHUE BEKTOPOB

VYMHOXEHHE BCKTOpa HA YUCJIO

Pa3znosxeHnne BekTopa 1o Tpém
HEKOMILJIAHAPHBIM BeKTOpaM. [IpaBuio
napaJuiesnenunena

Pemenue 3ana4, CBA3aHHBIX C
IIPUMEHEHUEM ITPaBUJI IEUCTBUH C
BEKTOPAMH

KoopanHaTHO-BEKTOPHBIM METO IPU
pEIIeHUU T€OMETPUUYECKUX 3a/1a4

[IpssmoyTonbHAs cUCTEMA KOOPAUHAT B

npoctpaHcTse. KoopimHaThl BEKTOpa.
[Ipocreitmme 3axa4n B KOOpAUHATAX

VYron mexny Bekropamu. CkasipHoe
MIPOU3BEICHUE BEKTOPOB

Brruucnenue yrios Mexay NpsMbIMA U
IUIOCKOCTSIMHU

Temaruueckas pabora o reme "BekTopsl

Y KOOPJIMHATHI B IPOCTpaHCTBE"

[ToBTOpenue, 060061IeHUE U

cUCTeMaTH3amus 3HaHUH. OCHOBHBI

burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPUH

bubnuorexa [JOK

https://m.edsoo.ru/5caefclb
bubnuorexa [JOK

https://m.edsoo.ru/23f4f089
bubnuorexa [JOK

https://m.edsoo.ru/dee379¢eb

bubmuoreka [IOK
https://m.edsoo.ru/a28fd74e

bubmuoreka [IOK
https://m.edso0.ru/5a827900

bu6mmoreka [IOK
https://m.edsoo.ru/d3alfe30

bu6nunoreka [JOK
https://m.eds00.1ru/48db705
8

bu6mmorexa [IOK
https://m.edsoo.ru/725¢eftc4

bu6mmorexa [JOK
https://m.edsoo.ru/8etbe78e

bu6mmoreka [IOK
https://m.edsoo.ru/77¢22fc5

bu6nmorexa [JOK
https://m.edsoo.ru/1780bas5d



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

30

31

32

33

34

[ToBTOpeHme, 06001ICHNE U
cucremMaTu3anus 3HaHuH. OCHOBHBIE
¢burypsl, pakThl, TEOpPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHHE, 0000IIICHNE 1
CHCTEeMAaTU3alMs 3HaHUH. 3a1aun
TUTAHUMETPHUH U METOJIbI UX PEIICHUS
IToBTOpEHME, 0000IICHUE 1
CHCTeMaTu3alys 3HaHui. 3a1aun
MJIAHUMETPUHU U METOJIBI UX PEIICHUS
[ToBTOpeHME, 0000IIEHUE 1
cucTteMaTu3anus 3Hanuii. OCHOBHBIE
burypsl, PakTel, TCOPEMBI Kypca
CTEPEOMETPUH

[ToBTOpenue, 0000IICHNE U
CHCTeMaTu3alus 3HAHUI

OBILEE KOJIMYECTBO YACOB I10O
I[TPOI'PAMME

BEPOATHOCTDb U CTATUCTHUKA

10 KIIACC

Ne i/

Tema ypoka

34 3

KoanuecTBo 4acoB

KoHTpoJbHbI

Bcero
e padoThl

IIpakTHyecku
e padoThI

bu6mmoreka IIOK
https://m.edsoo.ru/078cd 184

bubmuorexa [IOK
https://m.edsoo.ru/7491efe0

bubanoreka IIOK
https://m.edsoo.ru/4dffda97

bubmuorexa [IOK
https://m.edsoo.ru/74b2ad91

bu6mmoreka [IOK
https://m.edsoo.ru/f465d10e

JJIEeKTPOHHBbIE
nupposbIe
o0pa3oBaTe/ibHbIE

pecypcsbl


https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/f465d10e

[IpencraBienre JaHHBIX C ITOMOIIBIO
TaOJIMI] ¥ TUarpaMm

Cpennee apudmernueckoe, MeuaHa,
HauOOoJIbIIIee U HAUMEHBIIICE 3HAYCHHUS,
pa3max, JUCIepcHs, CTaH1apTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

CpeL[Hee apH(bMeTqucxoe, MEOHUaHa,

HauOOJIbIIICE U HAUMEHBIIICE 3HA4YCHHAA,
pasMax, TUCIicpCuAa, CTaHJAapTHOC

OTKJIIOHCHHEC YHCJIIOBBIX Ha60pOB

Cpennee apudmeTnueckoe, MeuaHa,
HanOOJIbIIIee U HAUMCHBIIIEE 3HAUCHHS,
pa3max, TUCIepCHsi, CTaHIapTHOE
OTKJIOHCHHE YMCIIOBBIX HAOOPOB

CrnyualiHble 9KCIIEpUMEHTHI (OMBITHI) U

cllydaitHble COOBITHS. DIIEMEHTapHbIC
COOBITHSI (MCXOTBI)

BeposTHOCTB CiTy4aitHOTO COOBITHSI.
BeposiTHOCTH COOBITHII B OTIBITaX €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHI

BeposTHOCTB CiTydaifHOTO COOBITHSI.
[TpakTrueckas padota
Omneparuu HaJ COOBITUSIME: TIEPECEUCHNE,

o0BeIMHEHNE COOBITHI
HpOTI/IBOHOHO)KHI)Ie 006’BITI/I${. HI/IanaMMBI

Ditnepa

Bbu6morexa [JOK
https://m.edsoo.ru/25¢6d12b

bu6mmoreka [IOK
https://m.edsoo.ru/dd00738
d

bubmuorexa [IOK
https://m.eds00.ru/98645f6¢

bu6mmoreka [IOK
https://m.edsoo.ru/7¢9033a8

bu6nmoreka [JOK
https://m.edsoo.ru/347c1b78

bu6mmoreka [IOK
https://m.edsoo.ru/64d7524
4

bu6mmorexa [IOK
https://m.edsoo.ru/5e8fa94a

bu6mmoreka [IOK
https://m.edso0.ru/221¢622b



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
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Orneparuy HaJ COOBITUSIMH: TIEPECEUCHUE,

o0BeuHeHne coObITUI

IMPOTHUBOIIOJIOKHBIC COdeTI/ISI . I[I/IarpaMMbI

Diinepa

dopMyiia CI0KEHHsI BEPOSITHOCTEN

VYcnoBHas BEpOATHOCTb. Y MHOKEHUE
BeposiTHOCTEH. [lepeBo ciyyaitHOro
JKCIEPUMEHTA

VYcnoBHas BEpOATHOCTb. Y MHOXKEHUE
BEpOATHOCTEN. J[epeBo CiydailHOro
JKCIEPUMEHTA

VYcnoBHas BEpOATHOCTb. Y MHOXKEHUE
BEpOATHOCTEN. J[epeBo ciydailHOro
HKCIIEPUMEHTA

dopmyJia IOIHON BEPOSITHOCTH
®opmyJia MOTHON BEPOSITHOCTH

PopMyIia IOJHON BEPOSTHOCTH.
HezaBucumplie coObITHS

Temaruueckas pabora

Komb6uHaTtopHoe npaBuio yMHOKEHHS

[TepectanoBKYU U pakTOpHUaT

Yuciio coueTaHui

bu6mmoreka IIOK
https://m.edsoo.ru/cc10cle2

bu6mmoreka [IOK
https://m.edso0.ru/3057365
d

bubmanoreka [IOK
https://m.edsoo.ru/9a408d25

bubmanoreka [IOK
https://m.edsoo.ru/ble76d3a

bubmuoreka [IOK
https://m.edsoo.ru/47fb6b11

bu6mmoreka [IOK

https://m.edsoo.ru/15941bec
bu6mmoreka [JOK

https://m.edsoo.ru/a9ec13c8

bu6mmoreka [IOK
https://m.edsoo.ru/e3ddSac9
bu6mmoreka [JOK
https://m.edso0o.ru/29dc6cb9
bu6mmoreka [JOK
https://m.eds00.1ru/2270cf70
bu6mmorexa [IOK
https://m.edsoo.ru/d58ce6d 1
bu6nmoreka [JOK



https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
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31

32

Tpeyronpauk [lackans. @opmyna buHOMA

BIOTOHA

bunapHbIii ciy4aiiHbIN ONBIT (UCIIBITAHUE),

ycnex 1 Heyaaua. HesaBucumblie
ucnpiTanus. Cepusi HE3aBUCUMBIX

WCIIBITAHUH J0 MEPBOro ycIexa

Cepusi HE3aBUCUMBbIX UCTIBITAHUH
bepuymum

Cepust He3aBUCHUMBIX UCTIBITAHUM.

HpaKTI/I‘lCCKaﬂ pa60Ta C HUCIIOJIB30BAHUECM

OJICKTPOHHBIX Ta6J'II/II_[

Cry4aifHasi BeTMYMHA

Pacnpenenenue BeposTHOCTEN.
[wnarpamma pacnpeneieHus

CYMMa U IIPOU3BCIACHHUC Cﬂy‘lal\/’IHHX
BCIIMYMH

CYMMa U IIPOU3BCACHHUC CJ'Iy"IaI\/'IHHX
BCIIMYNH

[IpuMepsl pacnipeieieHui, B TOM YHCIIE
reoMeTpruecKoe U OMHOMHUAIBHOE

[Tpumepsl pactipeielIeHHid, B TOM YNCIIE
reoMeTpuuecKoe 1 OMHOMHAIILHOE

ITosropenue, 06001mEHNE 1
cucreMaru3anusi 3HaHUN

IToBTopenue, 06001EHNE 1
CHCTeMaTH3alus 3HAHUH

https://m.eds00.ru/7904dfb0

bu6mmoreka IIOK
https://m.edsoo.ru/fad7998f

bubmuorexa IIOK
https://m.edsoo.ru/2e1£2368

bubnuorexa IIOK
https://m.edso0.ru/e9572a68

bubmuoreka [IOK
https://m.edsoo.ru/f4al5al4

bubmuoreka [IOK
https://m.edsoo0.ru/639be9%aa

bubmuorexa [IOK
https://m.edsoo.ru/6dc7{t39

bu6mmoreka [IOK
https://m.edsoo.ru/51b7ed5f

bu6mmoreka IIOK
https://m.edsoo.ru/c2757cc3

bu6mmoreka [IOK
https://m.eds00.ru/91e08061

bu6mmoreka IIOK
https://m.edsoo.ru/5afffO5{

bu6mmoreka IIOK
https://m.edsoo.ru/0f4d3cd7

bu6mmoreka IIOK
https://m.edsoo.ru/e0la3dc4



https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4

[ToBTOpEeHmE, 0600IICHNE U

33 cucreMarusanus 3HaHui. [IpoBepounas
pabora.
IToBropenue, 06001EeHE U

34 cUCTeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/a985ae79

Bbubmorexa [JOK
https://m.edsoo.ru/1ddca5e0



https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJTACC

Ne i/

Tema ypoka

[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui. CirydaiiHbie
OTIBITHI U BEPOSITHOCTHU CITy4alHBIX
coObIThii. Cepuu HE3aBHCUMBIX
HCITBITAHUH

[ToBTOpeHME, 0000IIECHNE,
cucremarusauus 3Hanuil. Cinyyaiiubie
OTIBITHI U BEPOSITHOCTH CITyJalHBIX
coObITuii. Cepuu HE3aBUCUMBIX
WCTIBITAHUI

[ToBTOpenue, 060061IeHNE,
cucremarusanus 3HaHuil. CydaitHbie
OTIBITHI M BEPOSITHOCTH CITyYaHBIX
coObITuii. Cepuu HE3aBUCUMBbIX
HUCITBITAHUH

[ToBTOpenue, 06001IeHNE,
cucreMmarusanus 3Hanuil. CydaitHpie
OTIBITHI M BEPOSITHOCTH CITyUYaiHBIX
coObITuii. Cepuu HE3aBUCUMBIX
HUCITBITAHUH

HpI/IMCpH H(pI/IMeHCHI/ISI MaTEMATHYCCKOI'O

OXXUJaHUMA (CTpaxOBaHUC, HOTepeH)

KoauuecTBO 9acoB

Bcero

KoHTpoJbHBbI
e padoThbI

IpakTHyeckn
e padoThbI

DJIeKTPOHHBbIE
undposbie
o0pa3oBartejibHbIE

pecypcsbl

bubmnoreka IIOK
https://m.edsoo.ru/430d330
a

bubmmoreka [IOK
https://m.edsoo.ru/a573a292

bu6nunoteka [JOK
https://m.edsoo.ru/07a5e861

bubnunorexa [JOK
https://m.edsoo.ru/32bc29bf

bu6mmoreka IIOK
https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
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17

MaremMaTudeckoe OXHNJaHHUE CYMMBI
CJIY4auHbIX BCIIMYNH

MarteMaTH4eCcKoe 0KHIaHHIe

reOMEeTPUUYECKOT0 U OMHOMHAIILHOTO
pacrpeneeHuit

MaremMaruueckoe OxKugaHue
TEOMETPUUYECKOTO i OMHOMHAIILHOTO
pacrpeaeeHuit

Jlucniepcust 1 CTaHIaPTHOE OTKJIIOHEHUE

Jlucniepcust ¥ CTaHIAPTHOE OTKIIOHEHUE

Jlucriepcun reoMeTpuiecKoro u
OMHOMUABHOTO pacrpeeieHus

HpaKTI/I‘leCKaﬂ pa60Ta C UCITIOJIB30BAHHUECM
SJICKTPOHHBIX Ta6J'II/II_[

3akoH 001bIINX YKces. BeiOopouHbIi
METO/ UCCIIe0BAaHUM

3akoH 00bIINX YKces. BeiOopouHbIi
METO]I HCCIIEAOBaHNH

[IpakTuueckas paboTa ¢ HCTIOIH30BAHHEM
AJIEKTPOHHBIX TaOJIHUIL

Hroroas remarnueckas pabora

[IpuMepsl HENPEPBIBHBIX CIyYAMHBIX
BCIIMYHNH. qDYHKIII/ISI TIJIOTHOCTHU
pacnpenenenus. PaBHomepHoe
pacrpeiesieHue U €ro CBOiCTBa

bubmuorexa IIOK
https://m.edsoo.ru/Oadefe9e

bubnmoreka [JOK
https://m.edsoo.ru/20de2fc2

bu6nmoreka [IOK
https://m.edsoo.ru/17b0e76
9

bubmmorexa [JOK

https://m.edsoo.ru/bcc67{76
bubmorexa [IOK

https://m.edsoo.ru/bf78aad6

bu6mmoreka [IOK
https://m.edsoo.ru/4b5a495¢e

bu6mmnoreka IIOK
https://m.edsoo.ru/a53cd884

bu6mmoreka [IOK
https://m.edsoo.ru/94ddc34a

bu6mmnoreka IIOK
https://m.edsoo.ru/cf23b369

bu6mmoreka [IOK
https://m.edsoo.ru/6¢c1d11a6
bu6nuorexa [JOK

https://m.edsoo.ru/7e37918f

bu6nmoreka IIOK
https://m.edso0.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

18

19

20

21

22

23

24

25

[Ipumepbl HemPEPBIBHBIX CITYYalHbBIX

BCIIMYHNH. (DYHKI_[I/ISI IINIOTHOCTHU
pacnpenenenus. PaBHomepHoe

pacIpeiesieHHe U €ro CBOMCTBA

3ajauu, NPUBOSIINE K HOPMAJIbHOMY

pacnpenenennto. OyHKIUSA IIIOTHOCTH U
CBOMCTBAa HOPMAJILHOI'O PACIIPEACIICHUS

HpaKTI/I‘leCKaﬂ pa60Ta C UCITIOJIB30BAHHUECM
QJICKTPOHHBIX Ta6J'II/II_[

[ToBTOpEeHME, 0000IICHUE U

cHCTeMaTHu3aIus 3HaHUH. OnucarenbHas
CTaTUCTHKAa

[ToBTOpeHUEe, 0000MIIeHNE 1
CUcreMarui3anuda sganui. OnucarenpHast
CTaTUCTHUKA

[ToBTOpeHnue, 06001IeHNE U

cucreMaTrmusanuia 3HaHul. ONBITEI C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA

COOBITHSIMHA

[ToBTOpenue, 06001ICHNE U

cucreMarTrmusanuia 3HaHui. ONBITEI C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA

COOBITHUSMHA

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTHu3anus 3HaHu. Berancienne
BEPOSTHOCTEH COOBITHH C MPUMEHEHHEM
dbopMyI u TpadUIECKIX METOIOB
(xoopauHaTHas nmpsimasi, 1epeBo,
nuarpaMmma Disepa)

bu6mmoreka IIOK
https://m.edsoo.ru/b1c2712e

bubmnorexa [IOK
https://m.edso00.ru/97¢19£59

bu6mmoreka [IOK
https://m.edsoo.ru/1f1f9ad9

bubmmoreka [IOK
https://m.edsoo.ru/72953f4c¢

bubmuoreka [IOK
https://m.edsoo.ru/b699ad0c

bu6mmoreka IIOK
https://m.edsoo.ru/3fcbact9

bu6mmoreka [IOK
https://m.edsoo.ru/538fd7cf

bu6mmoreka [IOK
https://m.eds00.ru/272910f5



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5

26

27

28

29

30

31

32

[ToBTOpeHUE, 0600IICHNE 1

cucTeMaTu3anus 3HaHuil. Beruucienue

BEPOSTHOCTEH COOBITUI C TPUMEHECHHEM
dbopMy 1 TpadUIECKUX METOIOB

(koopauHaTHas npsMasi, ApeBo,
nuarpamma Diepa)

[ToBTOpeHUEe, 0600IICHNE 1
cucTemMaTu3auus 3HaHuil. Beruucnenue
BEPOATHOCTEH COOBITUH C MPUMEHEHHEM
dbopMyI1 U TpadUIECKIX METOIOB
(xoopauHaTHAas psimMasi, 1epeBo,
nuarpamma Disepa)

[ToBTOpEeHME, 0000IIEHNE 1
cucTemMaTu3auus 3HaHuil. Beraucnenue
BEPOSITHOCTEH COOBITUH C TPUMEHECHHEM
dbopMyI U TpadUIECKIX METOIOB
(xoopauHaTHAs psiMasi, 1epeBo,
auarpamma Diinepa)

[ToBTOpEeHUEe, 06001IEHNE 1

cucreMmarusanus 3HaHul. CirydaiiHble
BEJIMYMHBI U PACTIPEIICTICHHSI
[ToBTOpEeHuEe, 06001IeHNE 1

cucreMarTrmn3anua 3HAHUIA. CHy‘laﬁHBIe
BCJIMYHHBI U paCIipCaAcICHUA

[ToBTOpEeHUE, 06001IeHNE 1
CUCTEMATHU3AIN 3HAHUIA.
MaremaTuuecKoe OKHUIaHUE CITyYaitHOU

BCJIMYMHBI

[ToBTOpeHnue, 06001IIeHNE U

bu6mmoreka IIOK
https://m.edsoo.ru/dc9ad6ca

bubmuorexa [IOK
https://m.edsoo0.ru/59641277

bubmuorexa [IOK
https://m.edsoo.ru/e71debe4

bubmoreka [IOK
https://m.edsoo0.ru/00b2efb3

bubnunorexa [JOK
https://m.edsoo.ru/1cc2df8f

bu6mmorexa [IOK
https://m.edsoo.ru/acal298c

bubnuorexa [JOK


https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c

CUCTEMAaTU3ALUs 3HAHUMN.
MareMatnueckoe 0OXugaHue CiaydaiHon
BEJIMYHMHBI

[ToBTOpEeHME, 0000IICHUE U

33 cucrtemaTtusanus 3Hanui. [IpoBepounas 1
pabora.
34 [ToBTOpEeHME, 0000ITICHUE U |
CUCTeMaTu3allysl 3HaHU !
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME

https://m.edsoo.ru/640a8ebf

bu6nmoreka [JOK
https://m.edsoo.ru/0fd6d597

bu6nmoreka [IOK
https://m.edso0.ru/5006273
e



https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

AJI'EBPA

10 KVIACC

Kon
NpoBepsieMor
0 pe3yJibTaTa

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CPeHEro 001ero 00pa3oBaHusd

Yucna ¥ BIYMCIICHUS

OHepI/IpOBaTL IIOHATHUAMHA: PAIUOHAIBHOC H HeﬁCTBHTeHbHOC YHuCJIO,
OOBIKHOBEHHAS U ACCATUYHAasA ,Z[p06b, IIPOLCHTLI

BreimonHsTh apI/I(bMCTI/I‘IeCKI/Ie oncpannuu C panrOHaJIbHBIMHU n
HeﬁCTBHTGHBHBIMH YuCJIaMH

BremonHsaTs HpI/I6JII/I)KéHHI)IC BBIYHMCJICHUSA, HCIIOJIB3YA mpaBujia
OKpYIUICHUA, ACIAaTh IPUKUAKY U OLUCHKY pE3yJIbTaTa BBIUMCIICHUN
OHCpHpOBaTB MOHATUAMU: CTCIICHb C LCJIBIM IMOKA3aTCJICM, CTaHAapTHAA
(bopMa 3allucCu ﬂeﬁCTBHTeHBHOFO qucia, KOpCHb HaTypam,Hoﬁ CTCIICHU,
HCIOJIB30BAaTh IMOAXOAAIIYTO (pOpMy 3aliucu HeﬁCTBHTeHBHBIX YUCCII OJId

peICHUS NPAKTUYCCKUX 3a/a4 U MPCACTABICHUA TaHHBIX

OnepupoBaTh MOHATHSIMH: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOTIO
yria; HCIOJIb30BaTh 3allUCh IPOM3BOJIBHOIO yIjia uepe3 oOpaTHbIE
TPUTOHOMETpHUYECKHE (PyHKINN

YpaBHEHMS U HEPABEHCTBA

OrnepupoBaTh NOHATHIMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO, 1IEIIOE,
panMoOHAIBHOE, UPPALMOHAIILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE

BeinonHATe 1peoOpazoBaHUS TPUTOHOMETPUYECKUX BBIPAKEHUH U
pemars TPUTOHOMETPUYECKHUE YPABHEHUS

BrinonHATe mpeoOpa3oBaHus LENIbIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX
BBIDAJKEHUM M pEIIaTb OCHOBHBIE THIIBI LEIbIX, PAlMOHAIBHBIX U
MPPALMOHAIBHBIX YPAaBHEHUN U HEPABCHCTB

[IpuMeHsTh ypaBHEHHS M HEPABEHCTBA JUIsl PELICHUS MaTeMaTHYECKUX

3aj1a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIaCTe! HAYKU U peabHON )KU3HU



2.5

3.1

32

33

34

3.5

4.1

4.2

4.3

44

5.1

52

53

11 KJIACC

MopenupoBarh peajqbHbIE CHUTyallMd Ha S3bIKE AITeOpbl, COCTAaBIATH
BBIpA)KEHUS, YPAaBHEHHSI, HEPAaBEHCTBA MO YCIOBUIO 33]]a4H, UCCIIEI0BATh
HIOCTPOEHHBIE MOJIEIIH C MCIIOJIb30BAHHUEM alllapara aareopbl

OyHKIIMU U TpaduKu

OnepupoBaTh NOHATHAMHU: (YHKLHUS, CIOCOOBI 3agaHusl (YHKIUH,
00JIaCTh OmpenesieHHss ¥ MHOXKECTBO 3HAYCHHUH (YHKUIUH, Tpaduk

(GyHKIHMH, B3aUMHO 00paTHbIC PYHKIIUN

OnepupoBaTh MOHATHAMH: YETHOCTh M HEYETHOCTH (YHKIUHU, HYJIU

(1)YHKI_[I/II/I, IMPOMEIKYTKH 3HAKOIIOCTOSIHCTBA

Hcnonws3oBathk rpaduku GYHKIUH IS pellIeHUs] ypaBHEHU I

Ctpouth W uuTarh rpaduku JMHEHHON (YHKIUH, KBaJApPaTUIHON
byHKIUH, cTeneHHON (DYHKIIUU C [ENbIM MOKa3aTeIeM

Hcnons3oBare Tpaduku (QYHKIWA IS WCCIEAOBAHUS IPOIECCOB U
3aBUCUMOCTEH IMPHU PEIICHWHU 3a7ad U3 JAPYruX y4eOHBIX MPEIMETOB U
peasbHOM  JKW3HU, BBIpAXaTh (HOPMYJIaMH  3aBHUCHMOCTH  MEXKIY

BCIIMYMHaAMH

Hauama MmateMaTH4E€CKOro aHaIM3a

OHepI/IpOBaTL HNOHATHUAMU. TTI0CICIOBATCIIBHOCTD, apI/I(l)MeTI/I‘ICCKaH 151
reoMeTpru4deckasd nporpeccumn

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBalOIlas TreoMeTpudecKas
mporpeccusi, CcyMma OECKOHEUHO YOBIBalOIIed T'€OMETPUUYECKON

IPOTPECCHU

3aJIaBaTI> IOCICA0BATCIIbHOCTU Pa3JIMYHbBIMHA criocoboamMu

Hcnonp30BaTh CBOWCTBA IOCIEIOBATEIIBHOCTEM W IPOTPECCUN  JUISL
pELIEHUs peANIbHBIX 3a/1a4 IPUKIAJHOTO XapaKTepa

MHoKecTBa U JIOTUKA

OHCpHpOBaTI) MOHATHUAMU: MHOXKCECTBO, OIICpallii HaJl MHOKXCCTBaAaMU
Hcmonp30BaTh TeOpeTHKO-MHO)KeCTBeHHBIﬁ amnmapar Ijid  OImMCaHusd

peasIbHBIX MPOLIECCOB U ABJIEHUH, IPU PEIICHUH 3a]1a4 U3 JPYTHX yUeOHBIX
IIPEIMETOB
OnepupoBaTb  NOHATHAMM:  ONpEACICHHE, TEOpEMa,  CIEACTBHUE,

J0Ka3aTCJIbCTBO



Kon
NPoBepPsIeMoOro
pe3yJabrara

1

1.1

1.2

1.3

2.1

2.2

23

24

2.5

2.6

3.1

32

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmal CPEIHETO oﬁmero 06pa30BaHl/lﬂ

Yucna v BEIYHUCICHUS

OHCpHpOBaTB IOHATHUAMU. HATypaJlbHOC, LECJIOC YHCIIO; HCIIOJIB30BaTh
MMPU3HAKHU JCIIMMOCTHU LECJbIX YHCCII, PA3JIOKCHUC YUCIIa Ha IMPOCTHIC
MHOXXUTEIIN IJI1 pCHICHUA 3aaa4

OHepI/IpOBaTB IIOHATHUEM: CTCIICHB C PAallMOHAJIbHBIM ITOKAa3aTCJIEM

OnepupoBaTh MOHIATUAMU: JIOTapu(M yncia, AeCATUYHbIC U HATYpalbHbBIE
norapudmpl

YpaBHEHHUS U HEpABEHCTBA

[IpuMeHATh CBOWCTBa CTENEHH JUIA NPeoOpa30BaHUS  BBIPAKCHHI,
OTIEpUPOBATh TOHATUSMHU: MOKA3aTEIbHOE YpaBHEHUE W HEPABEHCTBO;
penaTh OCHOBHBIC THITbI TOKA3aTEIbHBIX YPAaBHEHHI U HEPABCHCTB
BrimonHATs mpeoOpa3oBaHusl BRIPAXKCHUM, COJEPKAIIUX JIOTAPU(PMBI;
OTIEpUPOBATH OHATUSMU: JIOTApU(PMHUUECKOE YPABHCHHUE U HEPABCHCTRO;
pelIaTh OCHOBHBIC THITHI JIOTAPU(PMUICCKIX YPAaBHEHUH 1 HEPABEHCTB

HaxonuTts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHAMHU: CUCTEMA JIMHENHBIX YPAaBHEHUH U €€ PEIICHHUE;

UCMOJNb30BaTh  CUCTEMY JIMHEHHBIX  ypaBHEHMH U1 pelIeHus
MIPAKTUYECKUX 3a7a4

HaxonuTh  pemieHuss NpOCTEMIIMX CHCTEM M COBOKYIHOCTEH
palMOHATFHBIX YPAaBHEHUI U HEPABEHCTB

MonenupoBaTh peanbHbIE CHUTyallMM Ha SI3bIKE€ alreOphl, COCTaBISATh
BBIP)KEHUS, YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI 110 YCJOBHUIO 3a/1auH,
HCCIIEIOBaTh TOCTPOEHHBIE MOJEINW C HCIOJb30BAaHWEM alapara
anreOpbl

OyHKIMU U TpaPUKU

OnepupoBaTh MNOHATHAMHU: MEpUOAMYECKas (YHKUUSA, TNPOMEKYTKU
MOHOTOHHOCTH (YHKIUH, TOUKU IKCTpeMyMa (yHKUUHU, Hauboblliee u
HauMeHbIIee 3HaYeHUs] PYHKIIMU Ha IPOMEXYTKE; UCIOIB30BaTh UX JUIS

uccienoBanus QyHKINH, 3aIaHHON TpapuKoM

OrnepupoBaTh NOHATHAMU: TpaQUKU MMOKA3aTEIBHOU, JOrapuhMUIECKON

U TPUTOHOMETPHYECKHX (YHKIHMM; M300pakaTh UX Ha KOOPIMHATHOM



3.3

3.4

4.1

4.2

43

44

4.5

4.6

4.7

I'EOMETPUA

10 KITACC

Kon
NpoBepaeMor
0 pe3yJabTara

7
7.1
7.2

IUIOCKOCTH M UCIOJIb30BATh JJIsl PEIICHUS] YPAaBHEHUI U HEPAaBECHCTB
N300pakaTh HAa KOOPAMHATHOM IUIOCKOCTH TpaduKH  JTHHEHHBIX
YPaBHEHUH M MCIIOJIb30BaTh MX JUI PEIICHUS CUCTEMBbl JIMHEHHBIX
ypaBHEHUI

Hcnonb3oBate rpadpuku (QyHKUUE Ui MCCIEIOBAHUS IPOLECCOB U
3aBUCUMOCTEH U3 APYTruX y4eOHBIX TUCIHUILIHH

Hayaia MaremaTnueckoro aHanmsa

OnepupoBaTh THOHATHAMH: HENpEpbIBHAA  (QYHKIUS, POU3BOIHAS
(GYHKUMH; HCHOJb30BATH TI'EOMETPUYECKUH U (U3MYECKHI CMBICT

IIPOU3BOJHOM JUIS peLIeHUs 3a1a4

HaxomuTe  mpOW3BOAHBIE  JJEMEHTAPHBIX  (YHKIHMHA,  BBIYMCIATH

MMPOU3BOJAHBIC CYMMBI, IIPOU3BCACHU, HACTHOI'O Q)YHKHHIZ

Hcnonp3oBaTh IMPpOU3BOAHYIO JJIA HUCCIICOOBaHUA (I)YHKI_[I/II/I Ha
MOHOTOHHOCTB U 3KCTPEMYMbI, IPUMCHATDL PC3YyJIbTaTbl HCCICIOBAHUA K

MOCTPOCHUIO TPaUKOB

Hcnonb3oBaTh MMPOU3BOAHYIO AJII HAXOKACHHU S HAUTYYIICTO PCIICHUA B
MPUKIIAAHBIX, B TOM YHCJIIC COONNAJIbHO-OKOHOMUYCCKHUX, 3aaadax

OHepI/IpOBaTL INOHATHUAMMU HepB006pa3Ha;1 U HUHTCIrpaJl; IMOHUMATb

FeOMETPUYECKUN U PU3NYECKUI CMBICI HHTETpaia

Haxomute mepBooOpa3zHble  3JIEMEHTapHbIX  (PyHKIMH, BBIYUCIATH

uHTerpain no gopmyine Hototona — Jleitbuuna

Pemrats IMPUKIAAHBIC 3a1a4i, B TOM YHCJIC COONUAJIbHO-O3KOHOMUYCCKOT'O

u (1)I/I3I/ILICCK01"O XapaxkTepa, CpeACTBAMU MATEMATUYCCKOT'O aHAJINn3a

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrpaMMBbI CpPeIHEro 0o1ero 00pa3oBaHus

I'eomerpust
OHepI/IpOBaTB MOHATHUAMU: TOYKA, IIpsAMasi, IJIOCKOCTb

IIpuMeHATh aKCUOMBI CTEPEOMETPUHU U CIIEACTBUSA U3 HUX IIPU PELICHUU



7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

TCOMETPHUUYCCKUX 3a1a4d

OHCpHpOBaTB IMOHATHUAMU: MaApPaAJJICIBbHOCTh W ICPIHCHAUKYIAPHOCTH

IPSAMBIX U IIJIOCKOCTEMN

KrnaccudunupoBaTs B3aWMHOE PACIIONIOKECHHE MPSIMBIX U TUIOCKOCTEH B

MIPOCTPAHCTBE

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJl, TPaHU JABYTPAaHHOTO YIJIa,
pedpo IBYrpaHHOrO yriia, JUHEHHBIN yroJl IByTpaHHOrO yriia, rpaaycHas
Mepa JBYTPaHHOIO yria

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIIBIA W HEBBITYKIIBINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, TPABUIIbHBII MHOTOTPAHHUK
Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MHMpaMujia, pU3Ma,

IPSIMOYTOJIbHBIN Mapaiiesenunes, Kyo)

KJ'IaCCI/I(bI/II_II/IpOBaTb MHOI'OI'PaHHUKH, BBI6I/Ipa$I OCHOBaHMHA JIA
maccmbnxaunn (BI)IHYKJII)IG n HCBBIITYKIIBIC MHOI'OI'paHHUKH,
[IpaBUJIbHBIC  MHOI'OI'PAHHHKH, IIPAMBIC W  HAKJIOHHBIC  IIPHU3MBLI,

napaJuIeNIeuIe/bl)

OHepI/IpOBaTL INOHATHAMMU CCKyHIasa IIJIOCKOCTB, CCUCHUC

MHOT'OTPaHHHUKOB

OOBSICHATH  NPUHLMIIBI  TOCTPOECHHUS  CEUYEHUH  MHOIOIPAaHHUKOB,

HCIIOJIB3YA METOM CJICIOB

CTpouTh ce4eHUsT MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBIIOJHSITh
(BBIHOCHBIE) TIJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y

Pemarp 3aaun Ha HaXOXKJIEHHUE TEOMETPUUECKHUX BEIMYUH MO o0pas3iam
WU ajJropuTMaM, MPUMEHSS W3BECTHBIC AHAIIUTUYECKHE METOMBI TMPHU
pEIIeHWH CTaHJAPTHBIX MAaTeMaTUYeCKUX 3aJlad Ha BBIYUCIICHUE
PACCTOSIHUN MEXAY IBYMS TOYKaMH, OT TOUYKH JIO MPSAMOM, OT TOYKH JO

IJIOCKOCTH, MCKAY CKPCHIUBAOIHUMUCA ITPAMBIMU

PemiaTte 3amaun Ha HaXOXKICHUE TreOMCTPHUICCKUX BCINYHH 10 06pa3uaM
UK aJiroOpuTMaM, NPUMCHAA H3BCCTHBIC AHAIUTUYCCKHUEC MCTOJbI IIpU
PEIICHUN CTaHAAPTHBIX MAaTEMaTHYCCKHUX 3aJad Ha BBIYMUCICHUC YTJIOB
MCKAY CKPCHIUBAOIHUMMUCA IIPAMBIMU, MCKIY HpHMOﬁ 1 IIJIOCKOCTBIO,

MEX]y TNIOCKOCTSMHU, ABYTPAHHBIX YTJIOB

Berancnate 00bEMBI W IJIOMIAAM  TOBEPXHOCTEH MHOTOTPAaHHHKOB



7.15

7.16

7.17

7.18

7.19

7.20

11 KITACC

Kon
NpoBepsieMoro
pe3yJbTara

6

6.1

6.2

(mpu3Ma, mupamMuaa) ¢ IpuMeHeHueM (GOpPMYJ, BEIYUCIATh COOTHOIICHUS
MEXIY IUIOIAISIMA ITOBEPXHOCTEN, o0BEMamMu MOA00HBIX
MHOI'OTPaHHUKOB

OnepupoBaTh MOHATHSAMU: CUMMETPUSL B IIPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH WH(OPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha
YepTeKax U pUCYHKaX

[TpumeHsTh TeOMETpUYEcKUe (PAKTHI JUISI PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPENOJIATalolIuX HECKOJIBKO IIaroB PELIEHUs, €CIH YCIOBHS
NPUMEHEHHS 33J]aHbl B SBHOH (opme

IIpumensaTh DpOCTEMIINME MPOTrPaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa
[TpuBOIUTE NpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U
JKU3HHU, pacliO3HaBaTh MPOSIBIIEHNE 3aKOHOB FT€OMETPHUH B UCKYCCTBE
[IpuMeHATh NOTyYEeHHbIE 3HAHUS HA NMPAKTUKE: aHAJTU3UPOBATh peabHbIC
CUTYallUU U IPUMEHSATh U3yUEHHBIE MIOHATHUS B IIPOLIECCE TOMCKA PELICHUs
MaTeMaTH4eckKu  CHOPMYIUPOBAHHOW  TPOOJIEMBI,  MOJEIHPOBATH
peasibHble CUTyallud Ha SI3bIKE€ I'€OMETPHUM, MCCIEN0BaTh MOCTPOCHHbBIE
MOJIEJIN C UCTIOJIB30BAHUEM F€OMETPUYECKUX TIOHATHI U TEOPEM, armapara
anreOppl, peuiaTb NPAKTUYECKHE 3a7aud, CBA3aHHBIE C HAaXOKIECHUEM

reOMCTPHUICCKUX BCIIMYUH

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero 06111ero 00pa3oBaHus
I'eomerpus

OnepupoBaTh NOHATUSAMU: [UJINHAPUYECKasi TOBEPXHOCTh, 00pa3yrolue
MUATUHIAPUYECKOW TOBEPXHOCTH, ITWIMHAP, KOHHUYECKash IMOBEPXHOCTb,
oOpasyolye  KOHMYECKOM  IMOBEPXHOCTH, KOHYC, cepudeckas

MOBEPXHOCTh

Pacno3naBats Tena BpamieHus (UIMHAp, KOHYC, cdepa u map)



6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

OOBSACHATH CITOCOOBI MTOTYYCHHUS TSI BPAIICHUS

KnaccugunupoBars B3auMHOE pacHoI0kKeHHe CPephl U TIIOCKOCTH
OnepupoBaTh TOHATHSAMU: INAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,

BBICOTAa CCIMCHTA, H_IapOBOf/'I CHOﬁ, OCHOBAHHEC IApOBOIo CJI0sA, BbBICOTA

[IapOBOTO CJI0S, IIAPOBOM CEKTOP

Berunciaars 00bEMBI U IjIiomaaun HOBerHOCTefI TEJI BpallCHUA,

reOMETPUUYECKUX TeJI C IPUMEHEHHEM (popmyt

OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHMK, BIHCaHHBIM B cdepy u
OTNMCaHHBIN OKOJIO cdepsl, chepa, BIMCAaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIllCHUS

BbIUUCHATE COOTHOLIGHHS MEXIY IUIOIIAJAMH IOBEPXHOCTEH U

00BpEMaMU ITOTOOHBIX TENI

N300paxkaTh n3ydaemble (pUTYPBI OT PYKH M C MPUMEHEHHEM IPOCTHIX

‘{epTé)KHLIX HHCTPYMCHTOB

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXH M3 PUCYHKOB IPOCTBIX
00BEMHBIX (GUTYp: BUI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell
BpalllCHUs

W3Bnekatb, MHTEPHPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAILUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, IpeJICTaBICHHYI0 Ha
YepTekKax U pUCyHKax

[TpumeHsTh reomeTpuyeckue (PaxKThl AJs PEIICHUsS CTEPEOMETPUYECKHUX

3aaa4, IpcAnojararonmx HCECKOJbBKO MIaroB pCeuICHUA, CCIU YCIOBUA

MMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMC
OHepI/IpOBaTL MMOHATHUEM: BEKTOP B IPOCTPAHCTBEC

BBIIONMHATE ACWCTBUS CIOXKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YHUCIO, OOBICHATh, KAKUMH CBONCTBAMH OHU
o0agaroT

[TpuMeHsTh MpaBUIIO MapaielenuIea Py CI0KEHHH BEKTOPOB
OnepupoBaTh MOHATHIMH: JIEKapTOBBI KOOPAWHATHI B MPOCTPAHCTBE,
BeKTOP, MO)Iy.TII) BeKTOPa, paBeHCTBO BeKTOPOB, KOOp)II/IHaTI)I BeKTOpa,
erJ'I Me>1<)1y BGKTOpaMI/I, CKaHHpHOG HpOPI?;BC}IGHI/Ie BeKTOpOB,
KOJUTMHEApHbBIE H KOMITJIAaHAPHBIC BEKTOPHI

Haxonuts cymMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOpPAa HA YUCIO, YIOJl
MEXJTy BEKTOpaMH, CKaJIIPHOE MIPOU3BEJICHUE, PacKiIalbIBaTh BEKTOP 10

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM



6.18

6.19

6.20

6.21

6.22

6.23

3azaBaTh MJIOCKOCTh YPAaBHEHHUEM B IEKAPTOBON CUCTEME KOOPAUHAT

PemraTs HpOCTGfH.HHC rCOMETPHUYCCKHUEC 3a1a4Y1 Ha IPUMCHCHHUE BEKTOPHO-
KOOpAWHATHOI'O METOAa

PemraTs 3aa4d Ha J0Kas3aTCJIbCTBO MAaTCMaTHYCCKHX OTHONIICHUH H
HaxXOKACHUC IT'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJITOpUTMam,
IMIPUMCHAA HN3BCCTHBIC METOAbI IIpu PCUICHHUHN CTaHAAPTHBIX
MAaTeMaTHYCCKUX 3a1a4

[IpumeHsTH MpOCTEWIINE MPOrpaMMHBIE CPEICTBA U  AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [P PEIICHUN CTEPEOMETPUUECKHIX 3a]1a4

IIpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOLE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHATH MOoTy4YeHHbIC 3HAHUS HA TIPAKTUKE: AaHAJIM3UPOBATH PeabHbIC
CUTYallU{ ¥ IPUMEHATh U3YYCHHBIE TIOHATHUS B MTPOLIECCE TIOUCKA PEIICHUS
MaTeMaTH4ecKu  CGHOPMYIHPOBAHHOW  HPOOJIEMBI,  MOJIEIUPOBATH
peabHBIE CUTYyallUd Ha SI3bIKE T€OMETPHUH, MCCIEAO0BATH MOCTPOCHHBIC
MOJIEJIM C HCIOJIB30BAaHUEM T'€OMETPUUECKUX TMOHITHA U TEOpeM,
anmapara anreOppl, pelaTh MNPAKTUYECKUE 3aJayd, CBSI3aHHBIE C

HaXO0XKXIACHUCM I'€COMCTPHUICCKUX BCIIMYNH

BEPOATHOCTDb U CTATUCTHUKA

10 KJIACC

Kox
npoBepsieMor
0 pe3yJbTara

6
6.1

6.2

6.3

6.4

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATBI 0CBOCHH OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMBbI CPeIHEro 0011ero 00pa3oBaHus
Teopust BEpOATHOCTEN U CTATUCTHKA

Yurtath ¥ CTPOUTH TaOIUIIBI U TUATPAMMBbI

OnepupoBaTb  MOHATHUAMHU: cpeqHee  apudMETHYecKoe, MeJIuaHa,
HauOoJIpIIIee, HAUMEHbIIIee 3HaUeHUe, pa3Max MacCHBA YHCIIOBBIX JJAHHBIX
OnepupoBaTh NOHATHAMU: CITy4alHbIA HKCIIEPUMEHT (OIIBIT) U CiIy4aiiHoe
COOBITHE, AJIEMEHTApHOE COOBITHE (PIEMEHTAPHBIH MCXO0J) CIy4aifHOro
ONbITa; HAXOAUTh BEPOATHOCTHM B ONBITAX C PABHOBO3MOXXHBIMU

CHy‘l&ﬁHHMH CO6BITI/IHMI/I, HaxXodUTb U CPABHUBATH BEPOATHOCTU COOBITHI

B N3YYCHHBIX CHy‘I&fIHBIX OKCIICPUMCHTAaX

Haxonute u ¢GopMynupoBaTh COOBITHS: TEPECEUCHUE W OOBECITUHEHUE



6.5

6.6

6.7

6.8

11 KITIACC

Kon
npoBepsieMor
0 pe3yJbTaTa

5

5.1

52

53
54

JAHHBIX COOBITHUH, COOBITHE, MPOTHBOMOJIOKHOE JTaHHOMY COOBITHIO;
NOJb30BAThCA  AMarpaMmamMu  Jiepa u  (HOpMYJOW  CIOXKEHUS

BEPOATHOCTEH MPH PEIICHUU 3324

OnepupoBaTb IOHATHSAMH: YCIOBHAash BEPOSATHOCTb, HE3aBUCHMBbIE
COOBITHSI; HAXOJUTh BEPOSATHOCTH C IOMOILBIO NpaBUiIa YMHOKEHUS, C
IIOMOUIBIO AE€PEBA CIIy4YallHOTO OIBITA

[TpuMeHATH KOMOWHATOPHOE MPABUIIO0 YMHOKCHHS IIPU PEIICHUH 3a71a4
OnepupoBaTh NOHATUAMU: UCIIBITAHUE, HE3ABUCUMBIE MCIIBITAHMS, CEPUSL
UCMBITAHUH, yCIIeX U HeyJlauya; HaXOAUTh BEPOATHOCTU COOBITUI B cepuM
HE3aBUCHUMBbIX MCIBITAHUHN J10 MEPBOr0 yCIeXa, HaXOJIUTh BEPOSTHOCTU
coObITHI B cepun ucnbITanuii bepnymim

OnepupoBaTb MOHATHSAMM: CIy4alHas BEJIWYMHA, PacHpeieieHHUE

BEPOSATHOCTEH, AUarpaMma pacipeeaeHus

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHO MPOrpaMMBbI CPeTHEro 001ero 06pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
CpaBHUBaTh  BEpPOSITHOCTH  3HAYEHUH  CIly4alHOM  BEJIMYUHBI IO
pacIpeneNeHNIoO WK C IIOMOLIBIO JUarpamm

OnepupoBaTh MOHSATHEM MaTEMaTHYECKOIO OKUJAHHS, MPUBOJIUTH
IIPUMEPBI TOTO, KaK IPUMEHSAETCS MATEMATUYECKOE OKUJAHUE CITydaitHOU
BEIIMYUHBI, HAXOJUTh MAaTEMATHYECKOE OXHUAAHUE [0 JaHHOMY
pacIpeeNeHuIo

Hmets npecTaBiaeHne 0 3aK0He OOIbIINX YHCET

HmeTs npeacTaBieHue 0 HOPMaJIbHOM paclpeielieHun



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

AJI'EBPA

10 KJTACC

Kon

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24
2.5
2.6
2.7

IIpoBepsieMblii 3J1eMeHT COAEPKAHUSA

Yucna v BEIYHUCICHUS

Panmonanbubie  uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOM, MPOLEHTHI,
OCeCKOHEUHBIE  TepHOoAWYecKHe  Apodu.  Apudmernyeckue  omepanmud ¢
palMOHATIBHBIMU YHMCIaMH, IPpeoOpa3oBaHUs YUCIOBBIX BblpakeHuil. [IpumeHenue
IpoOeil M MPOLEHTOB JUIS PEIICHHs MPUKIATHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacieit

3HAHUU U PEATHHOU KU3HU

JeiictButenpHple  uyucna.  PanuoHanbHBIE WM MppalMOHANbHBIE  YHUCIA.
Apudmernueckue omepanud ¢ JIEHCTBUTENbHBIMH YuciamMu. [lpubnmkEéHHbIC

BBIUUCJICHUA, ITpAaBUJIa OKPYTIICHUSA, IPUKUKA 1 OLCHKA PE3yJibTaTa BBIUMCIICHUI

Crenenp ¢ nenbiM nokasareneM. CranmapTHas (opma 3amucu JAeHCTBUTEIHLHOIO
ymcna. Mcnonp3oBanue noaxozsmend (GopMbl 3alIUCH JIEHCTBUTENBHBIX YHCEN IS

peHICHUS NPAKTUYCCKUX 3aJa4 U MPCACTABICHUA TAHHBIX

Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JleficTBusa ¢ apumeTHuecKuMu

KOPHSIMH HaTypaJIbHON CTENIEHU

CuHyc, KOCHMHYC W TaHT€HC 4YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

ApPKTaHI€HC YHUCIOBOTO apryMEHTa
YpaBHEHHS U HEPaBEHCTBA

ToxaecTBa U TOXK/IECTBEHHbIE TPe0Opa3oBaHUs

[TpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPA)KEHUH. OcHoOBHBIE
TPUTOHOMETpHUUYECKHE (OPMYJIBI

VYpaBHeHMne, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHHMe HepaBeHCTBAa. Meron

UHTEPBAIIOB

Penrenue nenpbix 1 JpoOHO-pallMOHATIBHBIX YPaBHEHUN M HEPABEHCTB
Peuienne nppauoHaIbHBIX YPAaBHEHUN U HEPABEHCTB

Peuienne TpUroHOMETPUYECKUX YPaBHEHUN

IIpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3a1a4 U 3a/1a4



W3 pa3IMYHBIX 00J1acTel HAYKH U PeaTbHOM KU3HU

3 OyHKIMA U TpadhUuKu
OynHknus, cnocodwsl 3amanust GyHkiuu. ['paduk dyskumm. B3aumHo oOpaTHbIC
3.1
byHKIIN
35 Ob6nacte ompeaeneHuss U MHOXKECTBO 3HaueHuM ¢yHkiuuu. Hymu Qyskuuu.
' [TpomMeXyTKH 3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIC (PYHKIIUU
33 CrernenHasi yHKIHSI C HATYypaIbHBIM U IIEJIBIM MTOKa3zareneM. E€ cBoiicTBa u rpaduk.
. CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
14 TpuronomeTrpuyeckass OKpyKHOCTb, OMpPEEICHHEe TPUTOHOMETPUUYECKUX (PyHKIMH
' YHUCJIOBOT'O apryMEHTa
4 Hauana maremaTrnueckoro ananmsa
[TocrenoBaTenbHOCTH, CIIOCOOBI 3aJlaHUs TIOCJICIOBATEIILHOCTeH. MOHOTOHHBIE
4.1
MOCIIE0BATEIHLHOCTH
Apudmernueckass M TeoMmMeTpuyeckas Iporpeccud. beckoHedHO yObIBarolas
42 reoMerpuueckas nporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH TeOMETPHUYECKON
' nporpeccuu. PopMyna CIOXKHBIX MPOIEHTOB. Mcronb3oBaHHE NPOrpeccuu st
pELIeHUs pealibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHoOkecTBa U JIOTUKa
MHoecTBO, onepanuu Hajg MHokecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpruMeHeHne TEOPETUKO-MHOKECTBEHHOTO aImapara s ONUCAHUS PeabHbIX
MIPOLIECCOB U SIBIICHUH, MPHU PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Ornpenenenne, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHUSA
1 Yucna v BIYUCIEHUS
1.1 Harypanbnbie u nenblie uncna. [Ipu3Haku 1eIMMOCTH LEeIbIX YUCel
1.2 Crenens ¢ paluoHalIbHbIM NTOKa3aresieM. CBOMCTBA CTENIEHU
1.3 Jlorapudm uncna. JleciTuuHble U HaTypalbHbIE JIOrapupMBbI
2 YpaBHEHHS U HEPaBEHCTBA
2.1 [IpeoOpa3zoBanue BeIpaXXCHHH, COAEpKANTUX JIorapu(mbl
2.2 [IpeoOpa3zoBanue BEIpaXXCHUH, COAEPKAIUX CTETICHH C PAIIMOHATBHBIM



23
24
2.5

2.6

2.7

2.8

3.1

3.2

3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

MOKa3aTeyneM
[Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB
[TokazaTenbHbIC ypaBHEHUSI U HEPABEHCTBA

Jlorapugmuueckue ypaBHEHHS U HEPAaBEHCTBA

Cuctembl JIMHEWHBIX ypaBHEHUH. Pellienre npukiIaiHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
JIMHEWUHBIX YpaBHEHUHN

Cucremsl U COBOKYITHOCTH PallOHAJIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB

[TpuMeHeHHe ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKUX 3a/1a4
¥ 32J1a4 U3 Pa3JIMYHBIX 00JIacTel HAYKU M PeabHOM JKU3HU

OYHKIMH U TpaPuKu

Oynkuus. [lepuoguueckre ¢yHkiuu. [IpoMeKyTKH MOHOTOHHOCTH (DYHKIIHH.

MaxkcumyMbl ¥ MHUHMMYMBI (yHKIUH. HanOonbpliee W HauMeHbIIee 3HAUYCHHE

(GYHKIIUM HAa IPOMEKYTKE

Tpuronomerpuyeckue QyHKIHH, UX CBOICTBA U TpapuKu

[TokazarenbHas u jorapupmudeckas QyHKIHH, UX CBOICTBA U TpaduKu
Hcnons3oBanue rpadukoB GyHKITUH IS peIICHHs] YPAaBHCHHUM U THHEWHBIX CUCTEM
Ucnonb3oBanue rpadukoB GyHKIHMN AJ1 HCCIIEIOBAHUS MPOIECCOB 1 3aBUCUMOCTEH,

KOTOpBbI€ BO3HUKAIOT NPU PEUICHUM 3aJad U3 JAPYTruX y4deOHBIX MPEeJIMETOB U

peanbHOU KU3HU

Havaya maTeMaTn4ecKoro aHanusa

HenpepeiBable pyHKIMU. MeTO MHTEPBAJIOB /JIsl pELICHHS] HEPABEHCTB
[TpousBonHas Gpynkuuu. ['eomerprueckuii 1 Gpu3NIECKUt CMBICI TPOU3BOIHON
[TpousBoaHbIe 37eMeHTapHbIX GYHKIUN. POpMylbl HAX0XKIEHUS MHPOU3BOIHON
CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKLUI

[IpumeHeHre NPOU3BOAHON K UCCIEOBaHUIO (YHKIMH HAa MOHOTOHHOCTH U
SKCTpeMyMbl. HaxoxeHue HanOOJbIIEro 1 HAaMMEHBIIEro 3HauYeHUs (YHKIMU Ha

OTpe3Ke

[TpuMeHeHre TPON3BOIHON TSl HAXOXKACHUST HAWITYUIIeTO PEIISHHs B MTPHUKIIATHBIX
3ajadax, IS ONpeleNieHHs CKOPOCTH Tpollecca, 3aJaHHOro (opMmysoil wuam
rpadukom

[TepBooOpaznas. Tabnuiia nepBooOpazHbIX

WHuTerpan, ero reoMeTpuyecKkuii U PuU3NUECKuii CMBICI. Briuncienne uHTErpaia mo

dbopmyne Hetotona — Jleitoania



I'EOMETPUAA

10 KJTACC

Kon

7.1

7.2

7.3

7.4

IIpoBepsieMblii 3J1eMeHT COAEPKAHUSA

I'eomerpus

OcHOBHbIE TIOHATHS cTepeoMeTpuu. Touka, MpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTrie 00 aKCMOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN

" CICACTBUA U3 HUX

B3aumHoe pacnonokeHue OpAMBIX B MPOCTPAHCTBE:  IepeceKaroluecs,
napajuiefibHble W CKpeliuBaromuecs mpsmbie. [lapamiensHOcTh HPSAMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: MapajUlelibHble NpsMble B  IPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MApPAICNbHOCTh MPSMON M IIIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YTOJ MEXIY TMpsAMBIMM B IIPOCTPAHCTBE.
[TapanmnensHOCTh MIOCKOCTEH: MapasuiebHble TIOCKOCTH, CBOMCTBA MapasuleIbHbIX
iockocteil. Tlpocreiimme mpocTpaHCTBEHHBIE (UTYphI HAa TUIOCKOCTH: TETPadp,

KY6, napajieJICnrIic [, IoCTpOCHUC Ce4YeHH I

[lepieHAUKYISIPHOCTD NPSAMOM M IUIOCKOCTU: MEPIEHIUKYJSIPHBIE IPSAMBIE B
IPOCTPAHCTBE, MPAMBIE MapajlyiebHbIE U MEPIEHAUKYIISPHbIE K TUIOCKOCTH, TIPU3HAK
NEPIEHIUKYIJIPHOCTH MIPSIMON U TNIOCKOCTH, TEOPEMA O MPSAMOM MEPIEHANKYIIAPHON
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEXKY IPSIMON U IUIOCKOCTBIO, IBYTPaHHBIN
yroj, JUHEWHBIM yroia JByrpaHHoro yria. llepneHauKkyasp U HaKJIOHHBIE:
paccTosiHWE OT TOYKM JI0 IUIOCKOCTH, PAacCTOSHME OT MpsIMOM 10 IUIOCKOCTH,
npoekiust (GUrypsl Ha IUIOCKOCTb. llepmeHauKyIspHOCTb IUIOCKOCTEH: NpHU3HAK

NEPHEHANKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpEX nmepneHauKyaspax

[TonsiTie MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPAaHHMKA, BBIMYKIbIE WU
HEBBIMMYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHUS NPU3MBI, MpsMas W HAKJIOHHAs MPU3MbI, OOKOBas U
MOJIHAs TOBEPXHOCTh NMpU3MbI. [lapannenenunesn, npsiMOYTOIbHBIN apasuieenue
u ero coiictBa. [lupamuna: n-yroapHas nupamuaa, rpaHd U OCHOBaHHUE ITUPaMUBI,
OOKOBas M TMOJIHAS MOBEPXHOCTh MUPAMUJbI, IPABUJIbHAS U yCeU€HHAs MUpamuiaa.
OnemMeHTbl NpuU3Mbl W nHUpaMufbl. lIpaBUibHBIE MHOTOTpaHHUKH: IIOHATHE
MIPaBUJIBHOTO MHOTIOTPAaHHUKA, IPAaBWJIbHAs MpU3Ma W MpaBUJIbHAs NHPAMHJIA,

NpaBUIbHAS TPEYrojbHast MUPaMUAA U MPaBUWIbHBIN TeTpadp, KyO. [IpencraBnenue



7.5

7.6

7.7

O TMpPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa’ap, AoAeKa’ap U HuKocadapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, IPSIMOM, IJIOCKOCTH.
OneMeHTbl CHMMETPUM B IMpaMuJax, [apajulesieluneax, I[pPaBUIbHBIX

MHOT'OI'paHHHUKaxX

Brruncnienue 31€MEHTOB MHOTOTPAHHHKOB: p&Opa, nuaroHanw, yribl [Lmomans
OOKOBOM TMOBEPXHOCTH W IMIOJIHOM TOBEPXHOCTH NPSIMOM MPHU3MBL, IJIOLIAIb
OCHOBaHHMH, TeopemMa 0 OOKOBOM NMOBEPXHOCTH MPAMOM npu3Msbl. [lnomans 60koBOI
MOBEPXHOCTU W MOBEPXHOCTH IMPABWIBHOW MHpaMUIbl, TeOpeMa O IUIOLAIU

yceuénHoi nupamupl. [lorstue 06 06béme. OOBEM MUpaMuIbl, TPU3MBI

[Topo6HbIe Tena B npocTpancTBe. COOTHOMIEHHUS MEXTy TUIOMIAIMH TOBEPXHOCTEMH,

00BéMaMu TTIOT00HBIX TEI

11 KITIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

I'eomerpus

I_[I/IJ'II/IH)IpI/I‘lCCKaH IIOBCPXHOCTD, 06pa3y101111/Ie HHHHHHquCCKOﬁ IMOBEPXHOCTHU, OCb
IIHJIHH)IpH‘IGCKOﬁ IMOBEPXHOCTH. HI/IJ'II/IH)IpI OCHOBaHHS MU OOKOBas IMMOBEPXHOCTD,

o0pa3yrolas U och, TIIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

Konnueckas moBepXHOCTh, 00pa3yrolirie KOHUYeCKOU MOBEPXHOCTH, OCh M BEPIIINHA
KoHuYeckoil moBepxHocTu. KoHyc: ocHOBaHME W BeplIMHa, oOpa3yrolias U OCh,
ioniaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: 0oOpasyromme u
BBICOTA, OCHOBAaHHs U OOKOBasi TOBEPXHOCTh

Cdepa u map: neHtp, paauyc, AMaMmeTp, IUIOMIalb TOBEPXHOCTH cheprl. B3anMuoe
pacnonoxxeHue cdepbl U TIIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIoaab
cepbl

N3o00pakeHue Ten BpameHus Ha MIIOCKOCTH. Pa3BépTka nMiInHIpa 1 KOHyCa

Kom06unanmu ten BpaiieHus 1 MHOTOIrpaHHUKOB. MHOTOTpaHHUK, ONTMCAaHHBINA OKOJIO
cdepsl, cepa, BIMCaHHAs B MHOTOI'PAaHHUK, WM TEJIO BPAILICHHS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBolicTBa 00BbEMOB Ten. Teopema 00 00BEMe
IPSIMOYTOJIBHOTO TIApaJUIeIIeIUIIe/1a U CIeCTBUs 13 He€. OO0BEM IIMIMHpA, KOHYCA.
O0bEM 1mapa U mIomaab chepbl

[Toxo6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TUIOIIAASIMUA TIOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEI



6.8

6.9

6.10

Ceuenus nunuHApa (MapajjiesIbHO U NMEPHEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapajuienbHOE OCHOBAHMIO U IPOXOJALIEE Yepe3 BEPIIMHY ), CEUYCHHUs 11apa

BexTop Ha mockoctd U B mnpoctpaHcTBe. ClIOKEHME M BbIYUTAHUE BEKTOPOB.
YMHO)€EHuEe BeKTopa Ha 4ucio. PaznokeHue BekTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuio napamnenenunena. Pemenue 3a1ad, CBI3aHHBIX C IPUMEHEHHEM

IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl BekToOpa.
[Ipocreitmue 3agaun B KOOpAMHATaX. Yroil Mexay Bekropamu. CkalspHoe
MIPOU3BE/ICHUE BEKTOPOB. BhIuncieHHE yIiIOB MEXIy NPSAMBIMA M IJIOCKOCTSIMHU.

KOOp,I[I/IHaTHO-BeKTOpHHﬁ MCTO/ IIpU PCIICHHUU I'COMCTPUYCCKUX 3a1a4

BEPOATHOCTDb U CTATUCTHUKA

10 KVIACC

Kon

6.1

6.2

6.3

6.4

6.5

6.6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenre AaHHBIX C T[OMOIIBIO Tabmui W guarpamm.  CperaHee
apudMeThyecKoe, MeauaHa, HauOoJiblllee W HaUMEHbIee 3HAYEeHHs, pa3Max,

AUCTICPCHA U CTAHOAPTHOC OTKIIOHCHUC YU CIIOBBIX Ha60pOB

CrnyualiHple SKCHEpUMEHTHI (OIBITHI) U CIOy4yailHble COOBITHS. OJIeMEHTapHbIE
coObITus (Mcxofbl). BepostHOCTh ciywaiiHOro coObITHs. bim3zocTs yacToThl U
BEpOATHOCTH cOObITUI. Cily4aifHble OINBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTapPHBIMU
coObiTusiMH.  BeposTHOCTM ~ COOBITMMI B OmBITaXx €  PaBHOBO3MOKHBIMHU

AJIEMEHTAPHBIMU COOBITUSIMU

Oneparui  Haag COOBITUAMH: TEepeceYeHre, OOBEIUHEHHE, IPOTUBOIIOIOKHBIE
coObITus. [lnarpammsel Ditnepa. @opmyiia ClI0KEHUS BEpOSITHOCTEH

VYcnoBHass  BEPOATHOCTb. YMHOXKEHHME  BEpPOATHOCTEH. JlepeBo  Cily4aiiHOro
skcniepumerTa. @opmyra moHoH BeposiTHocTH. HezaBucrumMbie COOBITHS
KomOunatopHoe mnpaBuio ymHoxkeHus. [lepectaHoBku u QaxTtopuan. Yucio
coueranuii. Tpeyronpauk [lackans. ®opmyna 6uHoMa HetoToHa

bunapHblli ciayyailHbIi ONBIT (MCHBITAaHUE), ycmexX W Heyjaada. HezaBucumele
ucnelTaHus. Cepusi HE3aBUCHMMBIX UCHBITaHUM g0 1nepBoro ycmexa. Cepus

HE3aBUCUMBIX UCIIBITAHUN bepHymimn



6.7

Cnyuaiinas BenuurHa. Pactipenenenue BepoarHocTel. Jluarpamma pacrpeeneHus.

[Tpumepsl pactipesienieHnii, B TOM YHCJIe TeOMETPHIECKOe U OMHOMHAIBHOE

11 KJTACC

Kon

5.1

52

53

IIpoBepsieMblii 3jIEeMEHT COAEPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

UucnoBble XapaKTEpUCTUKHU CIyYalHBIX BEJIMYMH: MAaT€MaTUYECKOE OKHUJIaHUE,
JUCIIEPCHUSl U CTaHJIapTHOE OTKJIOHeHue. [IpuMepsl npUMEeHEHUsT MAaTEeMAaTHYECKOTO

OXHUJaHusA, B TOM 4YHUCIC B 3aJadax H3 MOBCEIHEBHOM »XKM3HH. MaTemMaTHuecKoe

OKHMJIaHW€ OWHAPHOW CIIy4allHOW BEJIMYMHBI. MaTremMaTH4ecKoe OXUIAHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTuuecKkoe OXUIAaHUE U JUCIEPCUS TEOMETPUUYECKOIrO
1 OMHOMUAJIBHOT'O pacIpe/ieIeHUM

3akoH OOJBIIMX YUCENl M €ro poJib B HayKe, Mpupoje u obuectBe. BriOopouHslii
METOJ HCCIIEJOBaHUN

[Ipumepsl  HENpPEpBIBHBIX  CIAy4YaHbIX BeNWMYMH. lloHATHE O IIIOTHOCTH
pacnpezenenus. 3aaun, NPUBOJIAIIME K HOpMAIbHOMY pacupenenenuro. [lonstue o

HOPpMaJIbHOM PACTIpCACICHUN



MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NpoBEPSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOECHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Bnagenue merogamMu J0Ka3aTeNbCTB, alrOpUTMaMU peEIICHUs 3aady;
yMeHue (opMyIupoBaTh W ONEPUPOBATH IOHSATHSIMH: OIPEIEICHUE,
aKcuoma, Teopema, CJeJCTBHUE, CBOICTBO, IMPH3HAK, 10KA3aTelIbCTBO,
paBHOCHIIbHBIC (HOPMYITUPOBKH; TPUMEHSTh UX; YMEHHE (POPMYyITUPOBATH
o0paTHOE U MPOTHUBOIIOJIIOKHOE YTBEPKACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPHUMEPLI, HCIOJbB30BATH MCTO/J MaTeMaTUUECKOU WHIAYKIOWH;
MNPOBOAWUTL  OOKA3aTCJIbHBIC PpaCCy’KACHUA TpH PCIICHUMU  3ajady,
OIICHUBATh  JIOTUYECKYIO  MPABUWIBHOCTh  PACCYXIEHUH; yMEHUE
ONCprupoOBaTh MOHATHUAMU: MHOXKCECTBO, IMOAMHOXCCTBO, OIICpallvi Hal
MHOXECTBAMHU; YMEHHME UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
arrmapar JJis onvcaHus pCaJIbHBIX ITPOLECCOB U SIBJIEHUU U Ipu pCICHUA
3aJ1a4, B TOM YKCJIe U3 IPYTUX Y4eOHBIX MPEAMETOB; YMEHUE OTIEpUPOBATH
MOHATUAMHU: Tpad, CBI3HBIN Tpad, nepeBo, MUK, Tpad Ha MIIOCKOCTH;
yMEHHE 3aJaBaTh M OIHUCHIBaTh Tpadbl pPA3TUUYHBIMH CIOCOOAMU;

MCII0JIb30BaTh Tpadbl PH PEIICHUHN 3aa4

YMeHne onepupoBaTh MOHATHAMHU: HATYpajJbHOE YHCIIO, IIEJI0e YHCIIO,
CTETEHb C LIeNIbIM TOKa3aTesieM, KOPeHb HaTypalbHOM CTENEHH, CTETEHb
C palnMOHAJIBHBIM  TIOKa3aTeleM, CTeNeHb C  JICHCTBUTEIHHBIM
nokaszarenaeM, JorapupmM UYMCIa, CHHYC, KOCHMHYC M  TaHTEHC
NPOU3BOJIFHOTO YHCIIA, OCTATOK IO MOJYJIIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBAa  HATypalbHBIX,  LIEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIOJb30BaTh
NpPU3HAKU JIeTMMOCTH, HAMMEHBIIMK OOLMH JenuTens U HauMEHbIee
ofrmiee KpaTHOE, aTOpUTM EBKIIHMIA TTpH PEIICHUH 3a]1a4; 3HAKOMCTBO C
Pa3TUYHBIMH TO3UIIMOHHBIMU CHCTEMAMH CUUCIICHUS; YMEHHE BBIOJIHATD
BBIYMCIICHUE 3HAYEHUH U NMPeoOpa3oBaHMs BBIPAKEHUH CO CTEIICHSIMU H
JorapupmMamMu, NpeodpazoBaHus IPOOHO-PALMOHATIBHBIX BBIPAKEHUIA;

YMCHUEC OIICpHUPOBATH TIOHATUSAMMU: IIOCJICJOBATCIIbHOCTD,



apudMeTHIecKas MpoOrpeccus, FTeOMETpUUIECKasl MPOTrpeccus, 0ECKOHEIHO
yObIBaroIasi  reoMeTpuueckass  MpOrpeccusi;  YMEHHE  3aJaBaThb
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;
YMEHHE ONEPUPOBATH MOHATUIMHU: KOMIUIEKCHOE YHUCIO, CONPsHKEHHBIC
KOMILIEKCHBIC YHMCJIa, MOAYJIb M apI'YMEHT KOMIUIEKCHOTO 4ucia, Gpopma
3aMCU KOMIUIEKCHBIX yucen (reoMeTpudecKkas, TPUTOHOMETpUUYECKas 1
anreOpanveckas); yMeTb NPOU3BOAWTH apHU(PMETHUYCCKHUE JECUCTBHS C
KOMIUIEKCHBIMM ~ YMCJIAMU; TPUBOJUTH MPUMEPHl  MCIOJIb30BAHUSA
KOMIUIEKCHBIX YHCEJ; ONEpPUPOBaTh MOHATUSIMHU: Martpuma 2xX2 m 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, I‘GOMeTpI/I‘IeCKI/If/'I CMBICJI OTIPCACIINTECIIA

YMmenune OIICPHUPOBATH IMOHATHAMU: pPalWOHAIIBHBIC, HWPPALUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI; YMCHHC OIICPHUPOBATH
HOHATHUAMU. TOXICCTBO, TOXICCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHC,
HCPABCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ H HCPABCHCTB, PaBHOCUJIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHC DpPCIIATb YpPAaBHCHU!,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHU, HCPABCHCTBA U CHCTCMbBI C TIIapaMETpOM; IMIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JI PCUHICHUA MATEMATUUCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue onepupoBaTh MOHATHSAMU: (DYHKIUS, UYETHOCTh (YHKIHH,
NEePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh
¢byHKUIMHU, SKCTpeMyM (GYHKIMH, HauOoJblllee ¥ HaUMEHbIllee 3HAYEeHUS
(GYHKIIMM Ha IPOMEXKYTKE, HeTIpepbIBHAs (DyHKIIMS, aCUMIITOTHI Irpadrka
¢byHKUMH, TIepBas U BTOpasi NPOM3BOHAS (PYHKLUHU, TE€OMETPUUECKUNA U
¢bu3nyecKuil CMBICIT TMPOU3BOAHOM, MEpBOOOpa3Hasi, OIpeneaEHHbIN
MHTETpajl, yMEHUE HAaXOAUTh ACUMITOTHI Tpaduka (QyHKIHH; yMEHHE
BBIUMCIIATh MPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YAaCTHOTO U
KOMITO3UIIUHN (PYHKIMI, HAXOAUTh YpaBHEHUE KacaTeNbHOM K rpaduky
GYHKIUMM; YMEHHME HaxOJIUTh MPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUMH;
YMEHHE HCMOJb30BaTh MPOU3BOJHYIO JJs HCCIeNOBaHUA (DYyHKIH,
HaXOAUTh HauOOJIbIIME M HAUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOWICHOB C MCIOJb30BAHUEM ammapara MaTeMaTU4ecKoro
aHalu3a; NPUMEHATh IPOU3BOAHYIO JUIsl HAXOXKICHHS HaMWIy4IlIero
pellleHuss B NPUKIAJHBIX, B TOM YHUCIIE COLIMAJIbHO-3KOHOMMUYECKUX U

bu3MYECKUX 3a1a4axX; HAXOAUTH IJIOMAAN U 00BbEMBI GUTYD C TIOMOIIHIO



HHTErpaia; NpuBOAUTL HNPHUMEPBI MATEMATHYCCKOIro MOACIUPOBAHHUA C

NOMOIIBI0 AU epeHInanbHbIX YpaBHEHUH

YMeHnue onepupoBaTh MNOHATHAMU: TpaduK QyHKINH, 0OpaTHAs QyHKIMS,
KOMITO3ULMS (QYHKIMH, JTUHEHHAs (YHKLUS, KBapaTW4Has (QYHKIHS,
pannoHanbHass (QYHKUUS, CTENEHHass (QYHKLHUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, 00paTHBIE TPUTOHOMETpHUYECKHe (PYHKIMH, TOKa3aTeabHAs U
ngorapudmuueckas (YHKIHHA; YMEHHE CTPOUTHh TpauKH H3ydeHHBIX
(GyHKUMH,  BBINONHATH  HpeoOpa3oBaHus  rpaukoB  (QYHKIHIA,
UCTIOJIB30BaTh IPaUKU ISl U3YUYEHUS MPOLECCOB M 3aBUCUMOCTEH, TpH
peUIeHUH 3a7a4 U3 JIPYTruX Y4eOHBIX MPEIMETOB M 331ad U3 peajbHOM
KU3HHU, BBIpaXaTh (OpPMyJIaMU 3aBUCUMOCTH MEXIy BEIMYMHAMU;
UCIIOJIb30BAaTh CBOWCTBA U IpauKy (QYHKUMHA JJIsl pELICHUs] ypaBHEHUH,
HEpaBEHCTB M 3aJad C NapaMeTpamu; HM300pakaTh Ha KOOPIAMHATHOU

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

VYMeHue peliaTh TEKCTOBBIC 3a/a4M pa3HbIX THUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJIOTH, 337a4l U3 00JacTU yNpaBIE€HUsS JUYHBIMU U CEMEWHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA U MX
CUCTEMBI TI0 YCIOBHMIO 3aJa4d, MCCIEAOBATH IOJNYYEHHOE DPEIIECHUE M
OLICHMBATh MPaBAONOJOOHOCTh pPE3YJIbTaTOB; YMEHHE MOJEIMPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MATEMAaTHKH; COCTABIIATH BBIPAKEHHS,
YPaBHEHHsI, HEPABEHCTBA U X CHUCTEMBI 10 YCIOBHIO 3aJ]a4l, UCCIIE0BATh
MOCTPOCHHbIE MOJEIM C  MCIOJB30BaHMEM ammapara  aiureOpsl,

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTarT

YMeHue onepupoBaTh MOHATHAMU: CpeHEe apupMeTHUIecKoe, Mearana,
HauOoJIbIlIEe Y HAUMEHDIIIEE 3HA4YCHUA, pasMax, AUCIICPCUsA, CTaHAApTHOC
OTKJIOHEHHE YHUCIIOBOIO Habopa; yMeHUe M3BJIEKATh, HHTEPIPETUPOBAThH
nH(pOpMalLIKIO, IPEACTABIEHHYIO B Ta0JIMIaX, HA [uarpammax, rpadukax,
OTpaXKaroIlyI0 CBOMCTBA PEAJIBHBIX MTPOLIECCOB U SABJIEHUI; IPEACTABIIATD
uH(pOpMalLlMI0O C TOMOIIBI0 TabIUIl M JuarpamMM; HCCJIeI0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM 4YHCJIE C MPUMEHEHHEeM rpaduyeckux
MCTOJOB M 3JICKTPOHHBIX CPCICTB; rpaq)nqecm/l ucciea10BaTb COBMECTHBIC
HaOJII0IeHNUS C TOMOIIBIO IMarpaMM pacCeMBAaHUS U TMHEHHOU perpeccuu

YMeHue omnepupoBaTh MOHATUSAMM: CIYyYAHBIA OMNBIT M Cly4ailHOE

COOBITHE, BEPOSTHOCTh CIy4ailHOro COOBITHS; YMEHHE BBIUUCIATH
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BEPOSITHOCTh C HCIOJb30BAHUEM TPAPUUECKUX METOJOB; MPHUMEHSTh
(GOpMyJIBI CIIOKEHUS U YMHOXKEHHUS BEPOATHOCTEH, (popmyiy MOIHOM
BEpOATHOCTH, hopmyy bepHyiu, komOuHAaTOpHBIC (PaKThI U POPMYIIBL;
OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITUI; YMEHHE OIEepPUPOBATH
NOHATUSIMH: CIIydaiiHas BEJWYHMHA, pPAcIpeleiCHue BEpOsSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHWE, TUCIEPCUs M CTAaHAAPTHOE OTKIOHCHHE
CIly4allHOW BEIMYWHBI, (QYHKIUU pACHpeleNieHHs] ¢ IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO M HOPMAJIBHOTO pacHpeAeiICHH;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX paCHpeACTICHHN JUIs
pelIeHus 3aJav;, 3HAKOMCTBO C TIOHSATHUSMHU: 3aKOH OOJIBIIUX YHUCEII,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHHI, yYMEHUE MPHUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B MPUPOJHBIX M OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMH: COYETaHHE, IEPECTAHOBKA,
YHUCII0O COYCTAHWM, YHCIO TIEPeCcTaHOBOK, OmMHOM HproTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIC (PAKThl M PACCYKICHHSI IS PEILICHHS 3a]1a4;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBJIATh

BCPOATHOCTHYIO MOJACIIb U UHTCPIIPETUPOBATDH HOJ'Iy‘lCHHBIﬁ pe3yjibTar

YMeHHe ONnepupoBaTh IMOHATUAMHU: TOYKa, IpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJINUYMNHA YIJIA, INIOCKUH yTOJI, ABYTPaHHBINA
yrojl, TPEXTPAHHBIN Yrojl, CKPEIIUBAIOLIUECS MPSAMbIE, NapalIeIbHOCTD
Y NEPHEHAMKYJSIPHOCTh IPSIMBIX U IUIOCKOCTEH, YTOJI MEXKIY NPSMBIMH,
Yroil MEXKIy MNpsAMOM U IUIOCKOCTBIO, YIOJI MEXAY IIJIOCKOCTSMU,
pacCTostHUE OT TOYKH JO0 IUIOCKOCTH, PACCTOSSHHE MEXAY NPSIMBIMH,
pPacCTOsIHUE MEXAY IUIOCKOCTSAMH; YMEHHME MCIOJIb30BaTh IIPU PELICHUU
3aja4 U3y4yeHHbIE (PAaKThl U TEOPEMbI TUIAHUMETPUH; YMEHHUE OLIEHUBATh
pasMepsl OOBEKTOB OKPY’KAIOIIET0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOJIEJIA C TIOMOIIBIO T€OMETPUYECKMX NOHATUM M BEJIMYMH, pPEIIaTh

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un

YMeHue onepupoBaTh MOHATUSIMHU: IIOMAAL QUTYpPBI, 00bEM (DUTYPBHI,
MHOTOTPaHHUK, MPAaBUIbHBIA MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHUKA,
KyO, TapajielienuIe];, mpu3Ma, Nnupamuaa, (Gurypa W TOBEPXHOCTh
BpaleHus1, MWINHIP, KOHYC, map, cdepa, miomanas cepsl, IUIomaab
MOBEPXHOCTH THPAMUbI, MPU3MBI, KOHYyCa, IWIMHApA, O00BEM KyOa,
MPSIMOYTOJIBHOTO MapalIeNienuIe1a, MUPaMUIbI, TPU3MBI, ITWIHHIPA,
KOHyCa, I1apa, pa3BépTKa MOBEPXHOCTH, CCUCHUS KOHYca W IMIIMHIPA,

napajjiCJibHbIC OCH WX OCHOBAHWUIO, CCUCHHUC IIapa, IJIOCKOCTD,
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12

13

Kacaromasicsi cgepbl, LUIMHApPA, KOHyCa,; YMEHHE CTPOUTH CEeueHHue
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI U MMOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YHCJIE C TOMOILBIO JJIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (UTYD, CAMOCTOSTEIBHO
dbopMyIIMpOBaTh OMpEENICHUs N3y4aeMbIX (DUTYp, BBIABUTATH THMIIOTE3bI
0 CBOMCTBax W MpH3HAKaX IreOMETPHUYECKUX (Uryp, 000CHOBBIBATH WU
OmpoBepraTh HX; YMEHHE NPOBOAUTH Kiaccuukanuio ¢uryp 1o
pa3IMYHbIM IPU3HAKaM, BBINOJIHATH HEOOXOAUMBIE JIOTOJIHUTEIbHBIE

IMOCTPOCHUA

YMeHue omnepupoBaTh MOHATUSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CAUMMETPHUS Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue TMOa00UsA, TMONO0OHBIE QUIYpbI; YMEHHE
pacro3HaBaTh paBHBIC U TOJO00HBIC (DUTYpPHI, B TOM YHUCIIC B MPHPOJE,
UCKYCCTBE, apXUTEKTYype; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHUS
MIPH PEIICHHUH 3/1a4; HAXOUTh TEOMETPUUICCKUE BEITMYUHEI (JITTHHA, YTOJI,
IIOIab, 00BEM) MIPU PEIICHUH 3314 U3 JPYTUX YUCOHBIX MIPEIMETOB U
U3 pEAbHON JKM3HHM, YMEHHUE BBIYUCIIATH T'€OMETPHUYCCKHE BEITUYHHBI
(nmuHA, YoM, TUIONIab, OOBEM, IJIOMIAAb MOBEPXHOCTH), HCIOIB3YS
W3y4YCHHBIE (DOPMYIIBI B METOJBI, B TOM YHCIIE: IUIOMAAh MOBEPXHOCTH
MUPAMUJIBI, TTPU3MBI, KOHYCa, IIMIMHIPA, TUIoaab chepbl; 00bEM Kyba,
MPSIMOYTOJIBHOTO  MTapaJiIeNieNuIea, MUPAMUIbI, TPU3MBI, IWIHHIPA,

KOHYCa, 1lIapa; YMCHUC HAXOAUTb OTHOIICHUC 00BEMOB l'IOI[O6HBIX (1)I/Il"yp

YMeHue oneprupoBaTh MOHATUSIMU: MPSMOYTOJIbHAs CUCTEMA KOOPJMHAT,
BEKTOp, KOOPJAMHATBHl TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOpa Ha YHUCIIO, pa3joKEHUE BEKTopa Mo Oasucy,
CKQJIAPHOE NPOU3BEJEHUE, BEKTOPHOE IPOMU3BEICHUE, YTOId MEXKAY
BEKTOPAaMU;, YMEHHE UCIOJIb30BAaTh BEKTOPHBIA U KOOPAMHATHBIA METOT
JUTSL  pelIeHUs TEeOMETPUYECKHMX 3aJad | 3aJad JIPYruxX Y4eOHBIX
MIPEeIMETOB

YMeHne BEIOMPATh MOIXO AN METOT JIJISl PEIICHHUS 3a/1a4H; IOHUMaHHE
3HAYUMOCTH MAaTEMaTHKU B W3YYCHHH MPUPOJTHBIX U OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHHWI; yMEHWE pacllO3HaBaTh MPOSBIECHHUE 3aKOHOB
MaTEeMaTHKH B UICKYyCCTBE, YMEHUE MPUBOJAUTH IPUMEPHI MATEMaTUIECKUX

OTKPBITUI POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU



HHEPEYEHDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE
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HpOBepﬂeMLIﬁ IJIEMEHT COAECPKAHUA

Yuciia ¥ BEIYUCIIEHUS

HaTypanLHHe " LCJIbIC YHuCiia. HpI/IBHaKI/I JACIINMOCTH LCIIBIX YHUCECII

PaI_[I/IOHaJ'IBHBIe yuciaa. OOBIKHOBEHHBIE U JCCATUYHBIC ,Z[pO6I/I, IMPOLCHTHI,
OeCKOHEUHBIE IICPUOAUICCKUC I[pO6I/I

Apudmerndeckuii KOpeHb HaTypalbHOU creneHu. JlelicTBus ¢ apudMeTHIecKuMu

KOPHAMU HaTypaHBHOﬁ CTCIICHHU

CrernieHb ¢ OCJIBIM I1OKAa3aTCICM. CreneHs ¢ palliOHAJIbHBIM I1OKA3aTCIICM. CsoiicTBa

CTCIICHHU

CuHyC, KOCMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

ApPKTaHI'€HC YHUCIOBOTO apryMEHTa
Jlorapudm uncna. JleciTuaHbe 1 HATYpaJIbHBIE JOTapu(MBbI

JelicTBuTenpHble uncia. ApupMeTHyecKre oneparuu ¢ AeHCTBUTEIbHBIMU YUCIAMHU.
[TpubnnxEHHBIE BBIYUCIICHUS, IPABUIIa OKPYTJICHUS, TPUKH]IKA U OLIEHKA pe3ysbTara

BBIYMCIICHU I

[IpeobOpazoBanme BeIpaKEHUH

KommiekcHble uncna

VYpaBHEHMSI U HEPABEHCTBA

Lenbie 1 qpoOHO-pallOHATIBHBIC YPAaBHEHUS
HppanmonanbHble ypaBHEHUS
Tpuronomerpuyeckue ypaBHEHUS
[Toka3zatenbHble U JIorapu(MUUYECKUe YpaBHEHUS
enble u ApoOHO-palMOHATIbHBIE HEPABEHCTBA
HppaumnoHanbHbIe HEpAaBEHCTBA

[TokazarenbHble U JOorapuMHUUEcKre HepaBEeHCTBA
Tpuronomerpuyeckue HepaBeHCTBA

CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

VYpaBHEHHUs], HEpABEHCTBA U CUCTEMBI C IIapaMeTpaMu
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Marpuiia cuCTEMBI JIMHEHHBIX YpaBHEHUN. OnpeieTuTeNb MaTPUIIbI

OyHKIMH U TpadhuKu
@Oynkus, crnocoObl 3amanus ¢yHkuuu. I'paduk ¢yHkumu. B3aunmuo oOparHbIe
¢ynkuuu. YétHeie u HeuéTHbIe QyHKUIUH. [lepuonnueckne GyHKINHI

OO6nactp ompesnereHuss W MHOXKECTBO 3HaueHW Qynkuun. Hymum ¢yHkuuu.
[IlpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKHM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumyMbl ¥ MHHUMYMbI ¢yHKkiud. Hambonbliee u HauMeHbIIee 3HAYCHUE

(GYHKLIHU Ha IPOMEXYTKE

CrenenHast GyHKIMS ¢ HATYpaJIbHBIM U IIeNIbIM NoKa3zareneM. E€ cBolicTBa u rpaduxk.

CoiicTBa u rpaduk KOpHS 1-0il CTETICHN
Tpuronomerpuieckne pyHKINHU, UX CBOWCTBA U Tpaduku

[Toka3zarenpHas u JorapupmMudeckas GyHKINH, UX CBOWCTBA U Tpaduku

Touku paspeiBa. Acumnrorel rpadukoB  pyHkmmid. CBolicTBa  (PyHKIHIH,
HENPEPBIBHBIX HA OTPE3KE

ITocnegoBaTen HOCTH, CIIOCOOLI 3aMaHUs [I0CIIEI0BATEILHOCTEN

Apudmernueckas u reomerpudeckas rnporpeccuu. @opmysa cI0KHBIX POLIEHTOB
Hauana maremarnueckoro ananmsa

[IpousBonnas pynkuuu. [Ipon3BogHbIe 371€eMEHTAPHBIX PYHKINI

HpI/IMCHeHI/Ie HpOHBBOI{HOﬁ K HCCICOAOBAHHIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTbL H
OKCTPEMYMBI. HaXO)KILCHI/Ie HauOOIBIIEr0 ¥ HAaUMEHBIIETO 3HAYCHUS q)YHKHI/II/I Ha

OTpE3Ke

ITepBooGpaznas. MHTerpain
MHoxecTBa U JTOTHKA
MHoxecTBO, onepaiu Haja MHOKecTBaMu. Jlnarpammel Diinepa — Benna
Jloruka

BeposTHOCTB U cTaTUCTHKA
OmnucarenbHas CTaTUCTUKA
BepostHocTh
KomMOunaTtopuka
I'eomerpus

Durypsl Ha MIOCKOCTH

[Ipsimbie ¥ IUIOCKOCTH B MPOCTPAHCTBE



7.3 MHororpaHHUK"
7.4 Tena 1 TOBEpXHOCTH BpalllCHUS

7.5 Koopaunats! 1 BEKTOpBI



YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKAL.

Komsrun FO.M., Tkauea M.B., ®enopora H.E. u ap. Maremaruka : anrebpa u
HayaJla MaTeMaTUYeCKOro aHaiu3a , reoMeTpusi. Airedpa 1 Hayaia
MatemaTudeckoro ananmsa. 10,11 knacc. (6a30BbIi U yIIIyOJIeHHBIN YPOBHHU ) M:
AO "U3patensctBo "lIpcBemenne", 2020 r.

2.Aranacsu JI.C., byty3oB B.®., Kagomues C.b. u n1p. Maremaruka: anredpa u
Hayajia MaTeMaTU4eCKOro ananusa , reomerpus. I'eomerpusa. 10-11 kimaccsr.
(6a30BBIH 1 yTIIYOJICHHBIN YPOBHHU). AKITMOHEPHOE 00111ecTBO "M31aTenbCTBO

"IIpocBemienne"”, 2022 r.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

bu6moreka IIOK, I'IC «Mos 11koJa»

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCbI CETH

HUHTEPHET

https://www.yaklass.ru,https://resh.edu.ru,https://ege.sdamgia.ru.
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