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KonunuectBo yacoB 10 knacc (8 yaco B Heento), 11 kimacc (6 4 B Henento)
OO6111ee KOTMYECTBO YaCOB 0 yueOHOMY Tutany 272 u u 204 9

CocraBnena B cooTBercTBUM ¢ DeaepanbHOoil paboueil mporpamMMoi 1o
MAaTEMAaTHKE.

(HanMeHOBaHUE TIPEIMETa)

Yyeonuku: 10 xmacc Mopakosuy A.I'., Cemenor I1.B. Maremaruka: anre6pa u Hauaia
MaTeMaTHYeCKOro aHaju3a, reoMeTpus. Anrebpa W Hayajla MaTeMaTU4YeCKOro aHainusa. B 2-x
gacTsx 10  kmacc(6a3oBelii M yriayOJeHHbBIN ypoBHH). "Muemozuna", 2019
Artanacsan JI.C., byry3zoB B.®., Kagomues C.b. u ap. I'eomerpust (6a30Bblif 1 yri1yOieHHBIH
ypoBaH), 10-11 kmacc, "[Ipocsemenne, 2019

11 xmacc MopakoBuu A.I'., CemenoB I1.B. MaremaTuka: anre6pa u Hadaiaa MaTeMaTH4eCKOro
aHanmza, reomeTrpus. AnreOpa W Hauvajga MaTeMaThyeckoro a”aimms3a. B 2-x gactax 11
KJacc(6a30Bbli U yriyOneHHblid ypoBHH). "MHemo3uHa", 2019

AranacsH JI.C., Byry3os B.®., Kagomues C.b. u np. T'eomerpus (0a30Bblif U yriyOJeHHBIN
ypoBaH), 10-11 knacc, "I[Ipocsemenne, 2019
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MNOACHUTEJBHAA 3AIIMCKA

Jlannast pabodasi mporpaMma COCTaBJIeHA C LEJbI0 IUTAHWPOBAHMUA,
OpraHW3alliH, KOPPEKIMH W YIPABICHUS y4eOHBIM MPOILECCOM IO H3YYCHHIO
yueOHoro npenMera «Marematuka» B 10-11 kmaccax 'bBOY COI c.bonbmioi
Tonkait B 2023-2024 yyeOGHOM TO1Y.

HopmaTuBHO-TIpaBOBbI€e JOKYMEHTBI, HA 0CHOBAHHH KOTOPbIX pa3padoTaHa
pabouas nporpamma:

1. Tlpuxa3 Munucrepctsa npocsemienus Poccutickoit denepannn ot 23.11.2022
Ne 1014 «O0 ytBepkaeHuu deaepanbHoi 00pa3oBaTENbHOM TPOrPaAMMbI CPETHETO
obmrero oopazoBanus» (3apeructpupoBan 22.12.2022 Ne 71763);

2. Ycrasa 'bBOY COII c. bonpmon Tomnkaii;

3. Yuebnoro miana 'bOY COLI c.bonbmoii Tonkait Ha 2023-2024 yueOHbIN
roJ;

4. OcHnoBHas obOpaszoBatenbHas nporpamma ['BOY COI ¢. bonpmoit
Tonxaiina 2023-2024 y4eOHbBIHM oI,

5. Ilpuka3z Munnpocsemenust Poccun ot 21.09.2022 No 858 «O0 yTBepkaeHUN
deneparbHOTO TIepedHs YICOHHKOB, TOMYIICHHBIX K UCIIOJIb30BAaHUIO TIPH
peanu3ali UMEIOIINUX TOCYIapCTBEHHYIO aKKPEAUTAIINIO0 00pa30BaTeIbHbIX
IporpaMM HadajJbHOTO 00IEro, OCHOBHOTO OOILEro, CPETHETO OOIIEro
o0Opa3oBaHMs OPraHU3alUsIMHU, OCYIIECTRISIONIUMHU 00pa30BaTEIbHYIO
JESATETHLHOCTh U YCTAHOBJICHUS TPEISTLHOTO CPOKA UCTIOJIB30BAHUS HCKITIOUEHHBIX
yueOHUKOBY (3apeructpupoano B Muntocte Poccun 01.11.2022 N 70799).

6. Pabouas mporpamma cpemnero ooimero oopasoBanus npeameTa «MaTeMaTukay.
Onobpena peiienreM deaepaaIbHOTO y4eOHO-METOAUUECKOTO 00beTMHEHUS 110
obmemy obpazoBanuio, mpotokost 7/22 ot 29.09.2022 r. URL:

Y4eOHbIl Kype «AJIredpa 1 HA4YAJIa MATEMATHYECKOI0 AHAJIN3A» ABJISCTCS OJHUM U3
HanOosiee 3HAYMMBIX B MpOTpaMMe CpeAHEro olmiero oOpa3oBaHUs, MOCKOJbKY, C OJHOU
CTOPOHBI, OH 00€CIEeUYNBACT MHCTPYMEHTAIbHYIO 0a3y MJisi HU3y4eHUS BCEX €CTECTBEHHO -
HAy4HBIX KYpPCOB, a C JIPYTOd CTOPOHBI, (DOPMUPYET JIOTUUECKOE M aOCTPAKTHOE MBIIIJICHUE
oOyyaromuxcsi Ha yYpOBHE, HEOOXOAMMOM ISl OCBOCHUSI MH(POPMATHKU, OOIIECCTBO3HAHUSA,
HUCTOPUH, CIIOBECHOCTHM W JPYrMX AUCHUIUIMH. B pamkax maHHOrO yd4eOHOro Kypca
oOydJaromniyecs OBJIAJECBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKu, KOTopas
(bopMyIUpyeT CBOU JOCTIKEHUS B MaTeMaTU4YeCKon opme.

VY4eOHbIl Kypc anreOpbl U Havajd MAaTEMaTUYECKOTO aHAlIM3a 3aKJIa/IbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJICHUSI 3aKOHaMHM (DU3UKH, XUMHUHU, OHOJIOTMH, TOHUMaHUS OCHOBHBIX
TCHJICHIIUN Pa3BUTHS DKOHOMUKH U OOIIECTBEHHOMW KU3HH, MO3BOJIIET OPUCHTUPOBATHCS B
COBPEMEHHBIX ITU(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO HCIOJb30BaTh UX IS
najapHenIero oOpa3oBaHUsS W B TOBCEIHEBHOM JKM3HM. B TO ke Bpems oOBIaJcHUC
aOCTpPaKkTHHIMM M JIOTMUECKH CTPOTMMH KOHCTPYKIHUSMH ajareOpbl U MaTeMaTUYe€CKOTO
aHaju3a pa3BUBACT YMEHHUE HaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHUHHOCTD,
JTIOKa3bIBATh YTBEPIKIEHUS C TTOMOIIBbI0 UHIYKIIMU U PACCYKJIaTh JI€AYKTUBHO, UCIIOIh30BaTh
000011IeHNe ¥ KOHKPETU3AIMIO, a0CTparupoBaHUE W aHAJIOTHUIO, (DOPMHUPYET KPEaTUBHOE U



KPUTHUYECKOE MBIIIJIEHUE.

B xonme u3yuenus yueOHOro Kypca «AnreOpa M Hadajga MAaTeMaTHYECKOTO aHAIH3a»
oOyJaroluecs: MOJy4aroT HOBBIM OMNBIT PEIICHUS NPUKIAIHBIX 3a]ad, CaMOCTOSITEIBHOTO
IOCTPOEHUSI MAaTEMaTUYECKUX MOJENIEH pealbHbIX CUTYalluid, WHTEPIpPETAlMH MOIYYEHHBIX
IOpU PELICHUM, 3HAKOMATCA C NMPUMEPAMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPHUPOJE,
HayKe M OCO3HaHHE JyXOBHBIX LIEHHOCTEH POCCUIICKOTO Hapoaa, c(HOpMHUPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHMS, ITUYECKOI'O MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM

UCKYCCTBE, C BBIJAIOIIUMHUCSH MAaTEMAaTHYECKHMMHU OTKPBITUSIMH M MX aBTOPAMH.

VY4eOHbIl Kypc 00JIafaeT 3HAYUTEIbHBIM BOCHHUTATEIbHBIM IOTEHLIMAJIOM, KOTOPBIN
peain3yeTcsi Kak depe3 yuyeOHBbIH MaTepuan, CHoCOOCTBYIOUIUI (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U yepe3 cneuuduky ydeOHOH JAesITenbHOCTH, TpeOyromen
MPOJIOJDKATENbHOM  KOHUEHTPALMM BHUMAHHUSA, CaMOCTOSITEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJYyYEHHBIN pe3ysbTarT.

B ocnoBe meToauku oOyueHus anreOpe W HadajgaM MaTeMaTHYECKOrO aHalld3a JICKUT
JEeATENbHOCTHBIN MIPUHIMI O0Y4YECHHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hadajga MaT€MaTUYECKOTO aHaIU3a»
BBIJICJICHBI CJIEIYIOUIUE COJIEPKATEIbHO-METOANYECKUE JIUHUM: «HYHClIa U BBIYMCICHUS,
«Dynkuun u rpadukny, «YpaBHEHUS U HEpABEHCTBay, «Hadana MaTeMaTHYECKOT0O aHAIIN3ay,
«MHOXeCTBa U JIOTHKa». Bce 0OCHOBHBIE COJIEPKATEIBHO-METOAMYECKUE JIMHUM U3Y4arOTCS Ha
MPOTSDKEHUH JIBYX JIET OOy4eHHs] Ha YpOBHE CpEJHEro o0Imero oOpa3oBaHHs, €CTECTBEHHO
JOMOJHSASL IpYr JIpyra U MOCTENEHHO HACHIIAsCh HOBBIMM T€MaMH W pasaenamu. JlaHHbIN
yuyeOHBI KypC SIBISE€TCS HMHTETPATUBHBIM, IOCKOJIBKY OOBEIUHSET B ceOe coaep)kaHue
HECKOJIbKMX  MaTeMaTHYeCKMX JAMCLUMIUIMH, TakuX Kak airedpa, TpPUTOHOMETpUS,
MaTeMaTHYECKUN aHaliu3, TEOpHUs MHOXKECTB, MaTeMaTH4ecKasl Jjoruka u apyrue. Ilo mepe
TOTO Kak OOydarollHecsl OBJIAJEBAIOT BCE OoJee MIHUPOKMM MAaTEMaTUYECKUM alIapaTtoM, Yy
HUX TOCIIEIOBATENBHO (POPMHUPYETCSI U COBEPILICHCTBYETCS YMEHHUE CTPOUTh MaTEMAaTUYECKYIO
MOJIETIb PEAbHOM CHUTYyallMH, MPUMEHSATh 3HAHUA, IMOJIyYEHHbIE NPU HM3YyYEHUH Y4eOHOTO
Kypca, IJIsl pelIeHHs] CaMOCTOSITENIbHO C(hOpMyIMPOBAaHHONW MaTeMaTHUECKOH 3a/1a4uH, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOIMYECKass  JMHUSA  «Yucima W BBIYMCICHHUS»  3aBepuIaeT
(hopMHpOBaHHE HABBIKOB WCIIOJb30BAHUA JI€UCTBUTENBHBIX YHCEI, KOTOpOe ObLIO HAayaTo Ha
YpPOBHE OCHOBHOTO 00111ero oopazoBanusi. Ha ypoBHe cpeaHero oomiero oopasoBanus ocoboe
BHUMaHHE yJeiseTcss (GOPMUPOBAHUIO HABBIKOB PAallMOHATBHBIX BEIYMCIICHUN, BKIIOYAIOLIUX B
ce0st UCTIOIb30BaHUE PA3IMUHBIX (POPM 3aMKCH YUCIIA, YMEHUE JeNaTh MPUKUIKY, BBITOIHITH
npuOMKEHHBIE  BBIYMCIICHHSA,  OLCHMBATh  YHCJOBBIE  BBIpaKEHHUS, paldoTath ¢
MaTeMaTUYECKUMH KOHCTaHTaMHU. 3HAKOMbIE OOYyYalolMMCS MHOXECTBA HATypaJbHBIX,
LEJIbIX, PALIMOHATBHBIX U JIEUCTBUTEIBHBIX YMCEN AOMOIHIIOTCS MHOXECTBOM KOMILJIEKCHBIX
yrcesl. B kaxa0M U3 3TUX MHOXKECTB pacCMaTPUBAIOTCS CBOWCTBEHHBIE eMy criennduyeckue
3a/1a4y ¥ ONEpalnHU: JIEJIEHUE HALEI0, OIEPUPOBAHNE OCTATKAMU Ha MHOXECTBE LEJbIX YHUCEIL,
0coObIe CBOICTBA pallMOHAIBHBIX W WPPALMOHAIBHBIX YHCEl, apuMeTHUeCKue omnepaluu, a
TaK)Ke€ M3BJICUYCHHE KOPHSA HATYpAJIbHOM CTENEHW HA MHOXKECTBE KOMIUIEKCHBIX YHUCEN.



biaroznaps nmocinenoBaTeIbHOMY PAaCHIMPEHUIO KPYyra MCIOJb3YEMBIX YMCEN U 3HAKOMCTBY C
BO3MOXXKHOCTSIMH UX TNPUMEHEHMs] [JIs PpeLIeHUs pa3luyHbIX 3a7ad  (opMmupyercs
MIPEACTABICHUE O €JIMHCTBE MATEMATHKUM KaK HAyKM W €€ pOJM B IOCTPOCHUH MOJAEINIEH
pEaJIbHOTO MHpPA, IIUPOKO UCIIONB3YIOTCS 0000LIEHNE U KOHKPETH3ALMSI.

JIuaust «YpaBHEHUS] 1 HEPABEHCTBA» PEAU3YETCsl Ha MPOTSHKEHUU BCEro OOydyeHUs Ha
ypOBHE CpeaHero oOmero oOpa3oBaHUs, TOCKOJNBKY B KaxiaoMm paszzaene I[Iporpammsl
MPEAYCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3adad. B  pe3ynapraTe  oOydaroniuecs
OBJIAJICBAOT PA3JIMYHBIMU METOJAMM PEIICHUS PalMOHAIbHBIX, UPPALMOHAIBHBIX,

MOKA3aTeNIbHbIX, JOrapu(pMUYECKUX UM TPUTOHOMETPUYECKUX YpaBHEHUH, HEPABEHCTB U
CUCTEM, a TaKke 3aJad, cojaepxamux mapaMerpsl. [lodydeHHbIE yMEHHS IIMPOKO
UCIIONIB3YIOTCS. TPU HUCCIIEIOBAaHUM (PYHKIMA C TOMOIIBIO MPOU3BOAHOM, MPU PEUICHUH
MPUKIATHBIX 33/1a4 U 33]]a4 Ha HAXOXKJCHHE HAHOONBIIUX U HAMMEHBITUX 3HAYCHUN (PYHKIIHH.
JlanHasi comepxaTesbHas JIMHUS BKIIIOYAET B ce0sl Takke (POpMUPOBAHHE YMEHUM BBHINOIHATH
pacu€tel 1o  dopMmynaMm, NpPeoOpa3oBaHUS  PAIMOHAIBHBIX, HMPPAIMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKe BBIPAXKEHUM, COJEpKaIIUX CTENEHU H
norapuMbl. braronaps HU3ydeHHI0 anredOpandyeckoro Marepuana MPOUCXOIUT JajbHeHliee
pa3BUTHE AJITOPUTMHUYECKOTO M a0CTPAaKTHOTO MBILIUIEHHS OOydaromuxcs, (HopMHUPYIOTCS
HaBBIKK JEAYKTHUBHBIX PACCYXICHUH, pabOThl C CHUMBOJBHBIMH (OopMaMu, MpeCTaBICHUS
3aKOHOMEPHOCTEM M 3aBUCUMOCTEN B BHJI€ PAaBEHCTB M HEPaBEHCTB. AnreOpa mpezaraet
3¢ (PEeKTUBHbIE WHCTPYMEHTBI [JIsl PEIICHHUS] NPAKTUYECKUX U €CTECTBEHHO-HAy4YHBIX 3a]ad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

CopepxarenpHo-MeToAMYECKask TUHUS «DYHKIMU U TpadUKW» TECHO NEPEIIETaeTCs C
APYTMMU  JIMHUAMU  Y4eOHOrO Kypca, TIIOCKOJIbBKY B  KakOM-TO CMbICHE  3aJaéT
MOCJIEIOBATEIbHOCTh  M3Y4YEHUs Marepuana. l3ydeHue CTeneHHOH, mOoKa3aTeabHOM,
gorapu(MUUECKO W  TPUTOHOMETPUYECKMX (YHKIMI, HX CBOHUCTB U TIpaduxos,
UCIIOJIb30BaHUE (QYHKUMNA UIsl pElIeHUs 3a7ad U3 JPYruxX y4eOHbIX MPEAMETOB M peanbHOU
KU3HU TECHO CBSI3aHO KaK C MAaTEMATHMYECKUM AHAJINW30M, TaK U C PEIIEHUEM YpPaBHEHUU U
HepaBeHCTB. [Ipu 3TOM OoJblIoe BHHMaHuE ynemisieTcs (OpMUPOBAHUIO YMEHUS BbIpa)kaTb
dbopMynaMu 3aBUCUMOCTH MEXKIY Pa3JIMYHBIMU BEJIMYMHAMH, HCCIEAOBATH IOTYYEHHBIE
byHKUMH, CcTpouTh uX rpaduku. MaTepuan 3TOH cOAEp)KAaTEIbHON JMHUM HalLENeH Ha
pa3BUTHE YMEHHI M HABBIKOB, IMO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEXKAY BEJIMYHMHAMU B
pasznu4Hoi (hopMe: aHATUTHIECKOU, Tpaduueckoil U cioBecHO. Ero u3yuenue cnocoOCTByeT
Pa3BUTHIO QJITOPUTMUYECKOTO MBIIIIEHUSI, CIOCOOHOCTH K OOOOIIEHHIO U KOHKpPETH3AIluH,
HCIOJIb30BaHUIO AHAJIOTUH.

ConepxarenpHas nuHus «Hayana MareMaTnueckoro aHajan3a» MO3BOJISET CYIIECTBEHHO
PaCHIMPUTH KPYT KaK MAaTEMATUYECKUX, TaK U MPUKIIAIHBIX 33/1a4, JOCTYTHBIX 00yJaronumcs,
TaK KakK y HUX MOSBIISIETCS BO3MOXXHOCTh CTPOUTH IpadUKH CIOXKHBIX (YHKIIUN, OMPEIETAITh
WX HauOOJIbIIINE W HAMMEHBIINE 3HAYCHUS, BBIUUCIATH MUIOMAAu GUTYp U OOBEMBI Tell,
HaxOJIUTh CKOPOCTU M YCKOPEHHs mpoleccoB. JlaHHas cojepikaTelibHasl JUHUS OTKPbIBAET
HOBBIE BO3MOKHOCTH MOCTPOCHHSI MAaTEMATUYECKUX MOJINIeN peaibHbIX CUTyallui, TO3BOISET
HaxOJIUTh HAWIy4Ylllee PELICHWE B MPUKIAIHBIX, B TOM YHCJIE COLUUATBbHO-3KOHOMHYECKHX,
3aJa4ax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOr0 aHaju3a CIIOCOOCTBYET Pa3BUTHUIO



abCTpakTHOTrO, (POPMATILHO-IOTUYECKOTO U KPEATUBHOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHUM
pacno3HaBaTh IPOSIBJICHUS 3aKOHOB MAaTeMaTHUKW B HayKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIOUINXCSA pe3yibTaTax, IOJYUYEHHBIX B XOJE Pa3BUTHS
MaTeMaTUKHU KaK HayKd, U 00 UX aBTOpPaXx.

CopepxarenpHo-MeTOIMYECKass JHHUA «MHOXECTBA M JIOTUKa» BKIIOYAeT B cels
AJIEMEHTBl TEOPUM MHOXKECTB W MATEMaTUYECKON JIOTMKU. TeopeTHKO-MHOKECTBEHHbBIE
MPEACTABICHHS] POHU3BIBAIOT BECh KYpC IIKOJBHOM MaTEMaTUKH M MpejiararoT Hamodosee
YHUBEPCAIbHBIA A3bIK, OOBEAUHSIOIMN BCE pa3leiabl MATEMAaTUKU U €€ NMPUIOKEHUH, OHH



CBSI3bIBAIOT pPa3Hble MaTEMaTUUECKHE AUCLMIIMHBI M HMX IPUIIOKEHUS B €IMHOE LEJIOE.
[ToaTOoMy BakHO JaTh BO3MOXKHOCTH OOy4YaroIIeMycsli TOHUMATh TEOPETUKO-MHOKECTBEHHBIH
A3BIK COBPEMEHHOW MAaTEMaTMKH M HCIIOJIb30BaTh €ro Ui BBIPAXKEHHS CBOUX MBICIEH.
JlpyruM Ba)KHBIM IPU3HAKOM MAaTEMaTHKU KaK HayKH CJeIyeT NpPU3HaThb CBOMCTBEHHYIO €
CTPOTOCTb ~OOOCHOBAaHMN U  CIEJAOBAaHHWE ONPEACIEHHBIM  IPaBWJIaM  IOCTPOEHUs
J0Ka3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHM MaTEMAaTUYECKOM JIOTHKH CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBINUICHUST OOYYaroIIUXCsl, MO3BOJSIET UM CTPOUTH CBOM PACCYXACHHUS Ha
OCHOBE JIOTMYECKUX MPaBU, (OPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUS.

B yuebHOM Kkypce «Aurebpa M Hayajlla MaTeMaTHUYECKOTO AaHAIU3a» IPUCYTCTBYIOT
OCHOBbl ~ MAaT€MaTUYECKOTO0  MOJEIMPOBaHUSA, KOTOpbIE€ IPHU3BaHbl  CIIOCOOCTBOBATH
(GbOpMUPOBAHNIO HABBIKOB MOCTPOCHHUS MOJENEH peaabHBbIX CUTYallMid, UCCIETOBAHUS STHUX
MOJZIEJIEH C IMOMOIINBIO ammapara anareOppl M MaTeMaTHYeCKOrO aHalIu3a, HWHTEpIpeTaluy
IIOJIyYEHHBIX PE3yJbTaTOB. Takue 3alaHus BILIETEHBl B KaXKIbI W3 pa3/ieiioB MPOTrpaMMBI,
MOCKOJIbKY BECh MaTepuaj y4eOHOT0 Kypca HIMPOKO UCIONb3YeTCs ISl pEIIeHUs TPUKIIaIHbIX
3amay. Ilpum pemieHHMH peanbHbIX NPAKTHYECKUX 3aJad  oOydarouuecss pa3BUBAIOT
Ha0JIIOJaTEIBHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOIb30BaTh
aHAJIOTHI0, 0000IIaTh M KOHKPETU3UPOBaTh Mpodiemy. JlesaTeabHOCTh 10 (OPMUPOBAHUIO
HAaBBIKOB pEIICHUS MNPUKIAIHBIX 3aJad OpPraHU3yeTCs B IPOLECCE H3YYEHHUS BCEX TEM
yueOHOro Kypca «Anredpa v Hayajla MaTeMaTH4YECKOIO aHAJIN3a.

Hean ocBoeHUsI MporpaMMbl Y4eOHOro Kypca «I'eomerpus» Ha yriiyOJIEHHOM YpOBHE
— pa3BUTHE MHIUBUIYAJIbHBIX CHOCOOHOCTEH OOYYarOIIMXCs MPU U3YYEHUU T€OMETPHUH, KaK
COCTaBJISOLIECH IpeaMeTHOW obmactu «Marematnka U MH(pOpMaTUKa» depe3 olecredeHne
BO3MOKHOCTH TPHUOOPETEHUS] U WCIOJIb30BaHUsA Oosiee TiyOOKUX reOMETPUYECKUX 3HAHUU U
JNEUCTBUM, cenu(UUHBIX T€OMETPUU, U HEOOXOIUMBIX JUIsl YCIEIIHOTO MpOo(heCCHOHATBLHOrO
o0Opa3oBaHMsl, CBA3aHHOTO C HCIOIb30BAaHUEM MAaTEMATHUKH.

[IpuoputeTHbIMM ~ 3aJayaMH  Kypca Te€OMETpUM Ha  yriiyOJéHHOM  ypOBHE,
pacIIMpsIIOUIMMH U YCHJIMBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclUIMpEeHHE TMPEACTABICHHUS O TEOMETPUM Kak 4YacTH MHMPOBOM KYyJIBTYpbl U
(hopMHUpOBaHNE OCO3HAHUS B3AUMOCBSI3U TEOMETPUU C OKPYKAIOIIUM MUPOM;

(opMHpOBaHHE TPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHUIIHX
MaTeMaTUYECKUX MOJENAX, MO3BOJSIOIIMX OINKCHIBaTh W H3y4yaTb pPa3HbIE SBICHUSA
OKpY>KaIoIllero MUpa, 3HAHUE MOHATUIHHOTO anmapaTa 1o paszaeny «CrepeoMeTpus» yueOHOTo
Kypca r€OMeTpHH;

(dbopMHpOBaHKE YMEHUS BIIAJIETh OCHOBHBIMU MOHATHUSMH O MPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMU CBOMCTBaMHM, 3HAHUE TeOpeM, (GOPMYJI U YMEHHE HUX MPUMEHITb, YMECHHUS
J0Ka3bIBaTh TEOPEMBI U HAXOAUTh HECTAaHAAPTHBIE CIIOCOOBI PEILICHUS 3a/ay;

(dopMupoBaHHE YMEHHS pPAcllO3HAaBATh HAa UYEPTEKaxX, MOJCIAX U B PEAJTbHOM MHpE
MHOTOIPAHHUKH U TEJIa BPAILEHUs, KOHCTPYUPOBATh FTEOMETPUUECKHUE MOJIETIH;

dbopMHpOBaHWE  TMOHUMAHUSA  BO3MOXKHOCTM  aKCHOMAaTHYECKOTO  IMOCTPOEHUS
MaTeMaTHYECKUX TEOpUil, (OPMUPOBAHUE TMOHUMAHUS POJIM AKCMOMATUKU NPU MPOBEICHUU
paccyXIeHUN;

(opMupoBaHrE YMEHUS BIaJETh METOJaMH JOKa3aTEeNbCTB M AJITOPUTMOB pPEIIEHUS,



YMEHUSI MX TMPUMEHSATh, NPOBOJAUTH JIOKA3aTEIbHBIE PACCYXKICHUS B XOAE pEUICHUS
CTEPEOMETPUYECKMX 3a7ad © 3a7a4d C MPAKTUYECKHM COJepKaHueM, (OpMUPOBAHUE
MPEJCTABICHUSI O HEOOXOJUMOCTHU JI0KA3aTelIbCTB MPU OOOCHOBAHUM MATEMATHYECKUX
YTBEPKJICHUN U POJIM aKCUOMATUKH B IIPOBEJICHUN JEAYKTUBHBIX PACCYKICHUM;

pPa3BUTHE M COBEPIICHCTBOBAHUE HHTEIICKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEN
0oOyyYaromuxcsi, MO3HABaTEIbHON AKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHUH, KPUTHUYHOCTU
MBIIUICHUS, THTEPECA K U3YUEHUIO TEOMETPUH;

dbopmupoBaHre (PYHKIIMOHAIBPHOW TPAMOTHOCTH, PEICBAHTHOM TEOMETPHH: YMEHUS
pacro3HaBaTh MPOSBICHUS TEOMETPUUECKUX TMOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaTbHBIX KU3HCHHBIX CUTYAIUAX W MPU U3YYCHUH APYTUX YICOHBIX MPEIMETOB, TIPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, MOJAEIUPOBAHUS PEATbHBIX CUTYyallui, HUCCIEIOBaHUS
MOCTPOEHHBIX MOJIeNIEH, MHTEPIPETALUU MMOTYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEp>KaTE€IbHBIMU JUHUSAMU yueOHoro Kypca «['eomerpus» B 10-11
Kiaccax SBIAIOTCA: «lIpsMble M TJIOCKOCTM B MPOCTPAHCTBE», «MHOrorpaHHukn», «Tena
BpallleHUs», « BEKTOpBI U KOOPAMHATHI B MPOCTPAHCTBEY, «J[BUXKEHUSI B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATUSIMI,
pEJeBaHTHBIMHU T€OMETPUM Ha yriayOiaeéHHOM ypoBHe oOydeHus B 10—11 kimaccax, OTHOCUTCS
KO BCEM COJEpP)KATEJIbHBIM JUHUAM y4eOHOro Kypca, a (GOpMUpPOBAHUE JTOTHUECKUX YMEHHUI
pacrpenensercss HE TOJIbKO MO COACPXKATENbHBIM JIMHUSAM, HO WU 1O rojaM OOy4eHUs.
ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjibTaTaM OCBOCHUS
OenepanbHoil  paboyelt  mporpaMMbl, — pacmpeneN€éHHbIM M0  roaaMm  oOydeHws,
CTPYKTYpPUPOBAHO TakKUM 00pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITUATIBLHBIM BOIPOCAM
oOyyaronyecsi OOpallaguch HEOJHOKPATHO. OTO TO3BOJISIET OPraHu30BaTh OBJIAJICHUE
F€OMETPUYECKUMHU TOHSATUSAMH M HaBBIKAMHM IOCIEJOBATEILHO M MOCTYIMATENbHO, C
cOOJI0/IeHNEeM TPHUHIIMIA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO CHUCTEMY
T€OMETPUYECKUX MPEICTABICHUIM 00yUYalOMNUXCsl, PaCIUpss U yriryossst e€, o0pa3yst IpoyHbIe
MHO>KE€CTBEHHBIE CBSI3H.

[Tepexon k U3y4eHUIO0 TEOMETPUU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3lath yciaoBusa s auddepeHumanu oOydeHUs, MOCTPOEHUS WHANBUIYaTbHBIX
o0pa3oBaTeNbHBIX MPOTpaMM, OOECHEYHUTh YIIyOlNEHHOE M3YyYeHHE TEeOMETpPUH  Kak
cocTaBJsitoleil yueoHoro npeamera «MaTemaTukay;

MOJITOTOBUTH OOYYAIOIIUXCS K MPOIOJDKEHUIO U3yUeHUs MaTeMaTUKU C YYETOM BbIOOpa
Oynymieit npodeccuu, odecneunBas MPEEeMCTBEHHOCTh MEXKIy OOIKUM U MPOdheCCUOHAIBHBIM
oOpa3oBaHUEM.

Y4ueOHblii Kypc «BeposiTHOCTL M CTATHCTHKA» 0a30BOr0 YpPOBHS  SIBJSIETCS
MPOJIOJIKEHUEM U Pa3BUTUEM OJHOMMEHHOIO y4eOHOro Kypca 0a30BOTO YPOBHS OCHOBHOM
mkosbl. Kype npennasHaden nist GopMupoBaHus y 00yUaIOMIUXCsl CTATUCTUYECKON KYJIbTYPhI
Y IOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEN KaK MAaTEMaTUYECKOT0 MHCTPYMEHTA ISl U3YyUEHHUS
CIy4yalHBIX COOBITHI, BeIWYMH U TporeccoB. [Ipu wu3ydeHun Kypca obOoramarwTcs
MPEJCTABIICHUS] y4YalllUXCs O METOJax HCCIEI0BaHUS H3MEHUYMBOTO MHpA, PpPa3BUBACTCS
MOHUMAHWE 3HAYMMOCTHM M OOIIMHOCTH MAaTeMAaTHYEeCKMX METOJIOB TO3HAHUS  Kak
HEOTHEMJIEMON YAaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.



ConepxaHnue Kypca HaIpaBICHO Ha 3aKPEIUICHUE 3HAHWM, NOJIyYEHHBIX IPU M3YyYECHHUH
KypCca OCHOBHOW IIKOJBI M Ha pPAa3BUTHE IPEACTABICHMM O CIIy4YalHBIX BEJIWYMHAX U
B3aUMOCBS3SIX MEXIy HUMH Ha BaXXHBIX IPHUMEPAX, CIOKEThl KOTOPBIX IMOYEPIHYTHI M3
OKPYKAIOILEro MUpA.

B cooTBercTBHU C yKa3aHHBIMU LIEJISIMU B CTPYKType yueOHOro Kypca «BeposTHOCTh u
CTaTUCTHKa» CpPEAHEH IIKOJBl Ha 0a30BOM YpPOBHE BBIACIIECHBl CIEAYIOIINE OCHOBHBIE
coziepKaTesbHble JTHHUK: «CllydailHble COOBITUSL U BEPOATHOCTHY, «CiydaliHble BEJIMYHUHBI U
3aKOH OOJIBIINX YUCEID.

BaxHyto 4acTh Kypca 3aHMMAeT HW3Y4YEHHE TI€OMETPUUECKOr0 U OWHOMHAJIBHOTO
pacupenesieHuii M 3HAKOMCTBO C MX HENPEPBIBHBIMM aHAJOTaMH — I[I0KAa3aTElIbHBIM U
HOPMAaJIbHBIM PaCIpeIeICHUAMM.

Copnepxanue UM «CiiydaiiHble COOBITUSL U BEPOSITHOCTHY CIYKUT OCHOBOM JIJIst
(GopMHUpOBaHUS TPEACTABICHUN O paCHpPEICICHUH BEPOSTHOCTEH MEXAY 3HA4YCHUSIMU
CIIy4ailHbIX BEJIMYMH, a TAK)KE 3Ta JUHUSA HEOOX0auMa Kak 0aza Juisl u3y4eHHUs 3aKOHa
O0JBIIMX YKUCEN — (YHIAMEHTAIBHOTO 3aKOHA, IEUCTBYIOIIETO B IPUPOJIE U OOILIECTBE U
MMEIOLIET0 MaTeMaTudecKkyro Gpopmanu3anuio. Cam 3aK0H OOJIBLIINX YHCEN IPEIaracTcs B
03HAKOMHTEJILHOU (popMe ¢ MUHUMAJIBHBIM HCIIOJIb30BaHUEM MaTeMaTH4ECKOro (hopManu3ma.

Tembl, CBsI3aHHBIE C HENPEPBHIBHBIMU CIYyYaWHBIMU BEJIMYUHAMH, aAKIEHTHUPYIOT

BHUMAHHE IIKOJbHUKOB Ha OINHCAHMM M U3YYEHUHU CIYYalHBIX SBJICHHH C MOMOILBIO

HEMpepbIBHBIX PYHKIMH. OCHOBHOE BHUMAHUE YJIEISETCS OKA3aTeIbHOMY U HOPMAJIbHOMY

pacnpeesIeHusIM, IIPU 3TOM TIPEATNOIaraeTcsi 03HaAKOMUTENIbHOE U3yUeHHE MaTepraa 0e3
JI0Ka3aTeIbCTB MPUMEHAEMbIX (PAKTOB.

B cooTBeTCTBUY ¢ yUEOHBIM IJIAHOM IIIKOJIBI HA U3ydeHHUE TpeaMmeTa «MaTtemaTuka» B 10
KJacce oTBoAMTCS — 272 yaca (8 yaco B Heeno) U B 11 kimacce — 20449 (6 4 B Heperio).

COJAEPKAHUE OBYYEHMUA
10 KJIACC

Yucjga ¥ BbIYHCIECHUS

Parmonanpabie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, IIPOIICHTHI, 0ECKOHCUHBIC
nepuoandeckue apodu. [Ipumenenne apobeit v MPOLIEHTOB JJIsl PEIICHUS MPUKIAAHBIX 3a]1a4
W3 PA3JIMYHBIX OTPACIEH 3HAHUU U PEATTbHOU KU3HU.

JleficTBuTenbHbIe uncaa. ParmoHanbHble U UppalMoHaIbHbIe yncia. ApudMeTniecKue
Oomnepaluuu ¢ JIEUCTBUTEIBbHBIMU YMCIaMU. MOysb I€MCTBUTEIBHOTO YMCIIA U €r0 CBOMCTBA.
[Tpubnm>kEHHBIC BRIYUCIICHHUS], TIPABIIIA OKPYTIICHNUS, MPUKHUIKA U OLIEHKA pe3ybTaTa



BBIUYHCJICHUU.

Crenens ¢ nienbim nokaszarenem. bunom Heiorona. Mcnonb3oBanue noaxozsiien GopMel
3aIMCU JACUCTBUTENBHBIX YHCEIN JUIS PELICHUS NPAKTHYECKHX 3a1a4 M NPEJICTABICHUS aHHBIX.

ApudmeTnueckuil KOpeHb HaTYpaJbHOM CTENEHM U €ro CBOWCTBA.

CreneHb ¢ palMOHANBHBIM MOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JIEWCTBUTEIIbHBIM
ITOKA3aTEIIEM.

Jlorapugm uncna. CoiicTa jorapudma. JlecaTHuHbIe U HaTypaIbHbIC JIOTAPU(PMBI.

CuHYyC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YUCJIOBOI0 apryMeHTa. ApKCUHYC, apKKOCHHYC H
ApPKTAHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPAaBeHCTBA

ToxnecTBa W TOXKIECTBEHHbIE NPEOOPA30BaHUs. YpaBHEHUE, KOPEHb YPAaBHEHHS.
PaBHOCUIIBHBIE ypAaBHEHHUS U ypaBHEHUs-cIIeACTBUS. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METOABI pEIIECHUS LENbIX W JAPOOHO-PAllMOHANBHBIX YPAaBHEHHH U
HEPABEHCTB. MHOTOWIEHBl OT OJHOW NEPEMEHHOU. J[eleHrne MHOro4jieHa Ha MHOTOYIEH C
octatkoM. Teopema be3y. Muorowiens! ¢ nensiMu kodddunnentamu. Teopema Buera.

[Ipeobpa3oBaHysl YUCIOBBIX BBIPAXKEHHI, COJAEPIKAIIUX CTENEHH U KOPHH.

HppauvoHaneHele  ypaBHeHUs. (OCHOBHBIE METOIBl pEHIEHUS HUPPALUOHAIBHBIX
YpaBHECHUM.

IToka3zaTenbHble ypaBHEHUsA. OCHOBHBIE METO/IbI PELIEHUS NIOKA3aTEIbHbBIX YPABHEHUM.

[IpeoOpazoBaHue BbIpAKEHUN, COAEPKAIIUX JTOrapu(MBbI.

Jlorapupmuueckne ypaBHeHUs. (OCHOBHBIE METOABl PEIIEHUS JIOrapUPMUYECKUX
YPaBHEHHUM.

OcHoBHbIE TpuroHomerpuueckue ¢opmyisl. [IpeoOpazoBaHHe TPUTOHOMETPUUECKUX
BBIpQXEHNW. PenieHrne TpUroHoMeTpuYECKNX YPaBHEHUN.

Pemienne cucreM JIMHEWHBIX ypaBHEHUU. MaTpuia CUCTEMBI JIMHEWHBIX YPAaBHEHUU.
Onpenenurens MaTpUlbl 2X2, €ro r€OMETPUYECKUN CMBICI M CBOWCTBA, BBIYMCIECHHE E€r0
3HAQ4YCHUSA, IPUMEHEHHUE OIPEACIUTENs I PELIEHUs CHUCTEMBbl JIMHEWHBIX YpPaBHEHHM.
Pewmienne npukianHeIx 3a7ad ¢ IOMOLIBIO CUCTEMBI JIMHEWHBIX ypaBHeHuH. lccienoBanue
MMOCTPOCHHON MOJEIN C MOMOIIBIO MAaTPHUIL U OTIPEIACIUTENEH.

[TocTpoeHne MaTeMaTHYEeCKUX MOJIENIEN pealbHONW CUTYyallWH C MOMOIIBI0 YPaBHEHUM U
HEpaBeHCTB. [[puMeHeHNE ypaBHEHUI W HEPABEHCTB K PEIICHHI0 MAaTeMAaTHYECKHX 3a1ad U
3a/1a4y U3 pa3IMYHbIX 00J1acCTe HAYKH U peaTbHOM KU3HU.

DyHKUUH U TPapuKu

OyHKMA, crnocoObl 3anaHus (QyHkuuu. B3ammuo oOpatHbie ¢yHkuuud. Kommosuims
bynkuwmii. ['padux dyaknun. SnemMmeHTapHbIe Ipeodpa3oBanus rpaduKoB QYHKITHMA.

OO6nacthb onpesesieHus U MHOXECTBO 3HaueHul ¢pynkuuu. Hynu ¢pynkuuu. [TpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE U Heu€THbIe QyHKUMU. [lepuonnueckue Qyuknuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMmbl 1 MUHUMYMBbI pyHKMHU. Hanbosnpiiee 1 HauMeHbIlee
3HaYeHUs (PYHKIMU Ha TPOMEXYTKE.

Jlunelinasi, KBaJpaTU4YHas U APOOHO-IMHEHAS (QYHKIIUU. DJIEMEHTapHOE UCCIIEIOBaAHUE
Y TTIOCTPOCHHUE UX TPadUKOB.

Crenennas (QyHKUUMSI ¢ HaTypajJbHBIM M LIENbIM MOKa3aTeneM. EE cBoiicTBa u rpaduk.



CpoiicTBa U rpauk KOpHs n-oil CTENEHU Kak (PyHKUIUU OOpaTHON CTENEHU C HaTypalbHBIM
ITOKA3aTEJIEM.

[lokazarenpHast u Jorapudmuueckas (yHKIMH, WX CBOMCTBA H  TpadUKH.
Hcnonps3zoBanue rpadukoB PyHKIUH T pelIeHUs] YpaBHEHUIA.

TpuronomeTrpudeckasi OKPYXHOCTb, OINpEACICHUE TPUTOHOMETPUUYECKUX (YHKITHI
YUCJIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBHCUMOCTH B pEalbHBIX TMpoleccax U sBleHUsIX. [paduxu
peanbHBIX 3aBUCHUMOCTEN.

Hayajna mMareMaTH4ecKoro aHajmsa

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJIaHUs MOCJIEJ0BATCIbHOCTEH. Meton
MaTeMaTUYECKOW MHAYKIMUA. MOHOTOHHBIE U OTpaHUYEHHBIE ITOcieaoBaTenbHoCTH. McTopus
BO3HMKHOBEHHUS MAaTEMATHYECKOT0 aHAJIM3a KaK aHaJIn3a OECKOHEYHO MaJbIX.

ApudpmeTrnueckas U TeoMeTpuyeckas mporpeccud. beckoHeuHo — yObIBaromas
reoMeTrpuueckas nporpeccus. Cymma 0€CKOHEYHO yObIBAIOLIEH reOMETPUUECKON MTPOrpeCCUu.
JIMHENHBIA W SKCIOHEHUUAIBbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonp30BaHne MPOrpeccuu ISl pEIICHUS PEabHBIX 3a/1a4 IPUKJIIAJHOTO XapaKTepa.

HenpepoiBHble (yHKIMM W MX CcBOMcTBAa. Touku pasppiBa. ACHUMNOTOTHI TpaduKOB
¢ynkumii. CBoMCTBa (PYHKIIMI HENMPEPBIBHBIX Ha OTpe3Ke. MeTol MHTEPBAJIOB AJIA PEUICHHUs
HepaBeHCTB. [[prMeHeHre CBOMCTB HENPEPhIBHBIX (YHKUUN JUIsl peLIEeHUs 3a/1ay.

[lepass u BTOpas mnpousBoAHble OGQYyHKIUH. OnpeneiaeHue, TI'€OMETPUUYECKUN U
(bu3nyeckuii CMbICI IPOU3BOIHOM. Y paBHEHNE KacaTeNnbHON K IpaduKy pyHKIHU.

[IpousBoanbie d3ieMeHTapHbIX (QyHKIUA. [IpousBoaHass CyMMbl, NPOU3BEICHUS,
YaCTHOTO M KOMITO3ULIUU (PYHKIUH.

MHoxecTBa M JOrMKa

MHO0K€eCTBO, Onepaluu HajJl MHOXECTBAMHU M X CBOMCTBA. J[narpammsl Dinepa—BeHHa.
[IprMeHeHnEe TEOPETUKO-MHOXKECTBEHHOTO amliapara sl ONMHUCAHUS PEAJbHBIX IPOLIECCOB U
SBJICHUH, TIPU PEILICHUH 3aa4 U3 IPYrUX YUYEOHbBIX IPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO  MaTeMaTHYeCKOro  OOBEKTa,  CIEACTBHE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHUSI.

11 KJIACC

Yucsia v BBIYMCICHUSA

Harypanbueie u nensie yucna. [IpuMeHeHHEe TPU3HAKOB MEIMMOCTH IEIbIX YHCET,
HanOonbIui oOmuid aenmutens (nanee — HOJl) m HanmMmeHsbliee oOmiee KpaTHoe (nanee —
HOK), octaTkoB 1o MmoayJto, anroput™Ma EBkiua 1uist peleHus 3a1a4 B UEIbIX Yucaax.

Kommekcapie uwncna. AnreOpawdeckas © TpUTOHOMETpUYeckas (OpMBI 3alUCU
KOMIUIEKCHOTO  4ucia. ApudMeTHdYecKue ornepalud ¢ KOMIUIGKCHBIMU — YHUCJIaMHU.
N300pakeHre KOMIUIEKCHBIX YMCEI Ha KOOpAUHATHOM 1iockoctu. @opmyna Myaspa. Kopau
N-OM CTENEHM M3 KOMIUIEKCHOrO 4ucia. [IpuMeHeHne KOMIUIEKCHBIX YHCEN JJIsl PELICHHUS
(MBUYECKUX U TEOMETPUIECKUX 3a7a4.

YpaBHeHUs1 U HEPABEHCTBA

CucreMa U COBOKYITHOCTb YPAaBHEHUHW M HEpPaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI U



CHCTEMBI-CIIENCTBUA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60op KOpHEWH TPUTOHOMETPHUUECKHX YPAaBHEHHMH C TOMOIIbIO TPUTOHOMETPHUYECKOM
OKPYXHOCTH. PenieHne TpuroHoMeTpHIECKNX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS IOKA3aTENbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJIBI  pPELICHH CHCTEM M COBOKYIIHOCTEH  PallMOHAJIBHBIX,
UppalMOHAIbHBIX, IOKA3aTEJIbHBIX U JIOTApU(PMUUECKUX YPABHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

IIpuMeHeHne ypaBHEHHM, CUCTEM UM HEPABEHCTB K PEIICHHIO MATEMATHYECKUX 3aJ1ad U
3a/lad U3 Pa3MYHbIX 00JIaCTed HAyKM W PpEeajJbHOM KU3HHM, MHTEPIPETAalusl MOJYyYEHHBIX
pPEe3yJIbTaTOB.

DOYyHKIUHA U TPAaPUKHU

I'paduk xkomnozunuu ¢yHkiuil. ['eomerpuueckrue oOpa3bl ypaBHEHUH U HEPABEHCTB HA
KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue (GyHKIMH, UX CBOUCTBA U IpaduKu.

['padnyeckue MeToabl pelIeHHs YpaBHEHUH M HEpaBeHCTB. ['paduueckue MeToJIbl
pelIeHns 3a1a4 ¢ apaMeTpamu.

Hcnonb3oBanue rpadgukoB (yHKIUN JUIs HCCIEAOBAHUS MPOLIECCOB U 3aBHCUMOCTEH,
KOTOpbIE€ BOHUKAIOT MPU PEIICHUH 33]1a4 U3 IPYTrUX YY€OHBIX IPEIMETOB U PEATbHOU KU3HH.

Hayana maremMaTH4yeckoro aHajim3a

[IpumeHeHne mNPOU3BOJHOM K HCCIENOBaHUIO (YHKUMH Ha MOHOTOHHOCTh H
skcTpeMyMmbl. Haxoxaenue HanOobIIero 1 HAMMEHbBIIEr0 3HAYeHU HENPepbIBHON (PYHKIIUN
Ha OTpE3KE.

IIpruMmeHenne NpPOU3BOAHOM Ul HAXOXKICHUS HAWIYYLIEro pPEHICHUS B IPUKIIAIHBIX
3ajayax, JAJs OINpEAesICHUs] CKOPOCTH W YCKOpPEHHs mpoliecca, 3aJaHHOro (opmynoi wim
rpagukom.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO NepBOOOpa3HbIX. [IlepBooOpa3Hble 3eMeHTapHbIX
¢bynkuwmii. [IpaBuna HaxoxaeHUs] TEPBOOOPA3HBIX.

HNuTrerpan. ['eomeTpuyeckuid CMbICH UHTErpaja. Beiunciaenre onpenenéHHoro nHTerpaia
o ¢popmyne Hororona-JleiiOHua.

[IpuMeHeHne wuHTErpana JUisi HaXOXIEHUs IUloNaned IJIOoCKUX (uryp u 0O0BEMOB
r€OMETPUYECKUX TEIl.

[Tpumepsl pemiennii qudPepeHnnanbHbIX ypaBHEHUH. MaTeMaTuyeckoe MoIeTMPOBAHKE
pealIbHBIX MPOIIECCOB C TOMOIIbIO TU(PepeHInanbHbIX YPaBHEHUH.

COJAEP KAHUE OBYYEHUSA
Kypc «I'eomeTpus» 10 KJIIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUA CTepeoMeTpuu. Touka, npsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 00 aKCHMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU H
CJIEJICTBHS U3 HUX.



B3anmHoe pacronokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, MAPATIIETbHBIE U
CKpeuuBatomuecs npsimoie. [Ipu3Haku ckpemmBaromuxcs npsmeix. [lapammenbHOCTh TPSMBIX
U TUIOCKOCTEM B IPOCTPAHCTBE: NApaJUICIbHBIE NMPAMBIE B IMPOCTPAHCTBE, MNAPAIIIEIBHOCTH
TPEX MPSAMBIX, MAPAJUIENBHOCTh MNPAMOM M IUIOCKOCTH. llapamienbHoe M LEHTpalbHOE
NpOEKTHUpOBaHUEe,  u300paxkeHue  ¢uryp.  OcCHOBHbIE  CBOWCTBAa  MapajlIeTbHOTO
npoektupoBanus. M3o0paxenwe ¢uryp B mapasiebHOW  MPOEKUIUH. YIJIBI  C
COHAIIPABJICHHBIMH CTOPOHAMHM, YIOJl MEXKJIy HPSMBIMHA B IpocTpaHcTBe. llapamnenbHOCTh
IJIOCKOCTEN: MapaJUIeIbHbIE IIOCKOCTH, CBOMCTBA MapalIeNbHbIX IIockocTel. [Ipocreiimme
IPOCTPAaHCTBEHHbIE (QUTYpPhl HA TUIOCKOCTU: TETPadJlp, MNapaieJenunesl, MOCTPOCHUE
CECUCHUM.

[lepieHAUKYISIPHOCT NOPSIMOM M IUIOCKOCTH:  MEPHNEHAMKYJSIPHBIE TMpPSMbIE B
IPOCTPAHCTBE, MPSMbIE IMAapajuieibHble W MEPIEHAUKYISPHbIE K IUIOCKOCTH, NPHU3HAK
MIEPIICHIUKYJIIPHOCTH TPSAMOKW M IUIOCKOCTH, TEOpeMa O TMpAMOW IEPIEHIUKYJIAPHOU
m1ockoctr. OpTOroHanpHOE NMpOeKTUpOBaHue. [lepneHaAnuKyIsap 1 HAaKJIIOHHBIE: pACCTOSIHUE OT
TOYKH JIO IUIOCKOCTH, PACCTOSHUE OT TMPSMOW 1O IUIOCKOCTH, MpoeKius ¢GUrypsl Ha
IUIOCKOCTh.  [lepneHauKyIsIpHOCTh  IUIOCKOCTEW: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX
rrockocTer. TeopeMa o TpEX MepHeHIuKyIsIpax.

Yrael B OPOCTPAHCTBE: YrOJ MEXIYy IPSIMOM M IUIOCKOCTBIO, JIBYI'PAHHBIA YIOJI,
JMHEWHBIA YroJl IBYTPaHHOTO yriia. TpEXrpaHHblii 1 MHOTOrpaHHbIe Yriibl. CBOKCTBA MIIOCKUX
YIJIOB MHOTOTPaHHOTO yriia. CBOMCTBA IUIOCKMX M JABYI'PAHHBIX YIJIOB TPEXIPAHHOTO YTJIA.
TeopemMbl KOCUHYCOB ¥ CHHYCOB JIJIs1 TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Bunaer MHOrorpaHHukoB, pa3BépTka MHOTOrpaHHuka. lIpusma: n-yrosibHas npusma,
npsiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBasi W TOJIHASI TTOBEPXHOCTh mpusMbl. [lapannenenunen,
MPAMOYTOJIbHBIM TapajuleJeune]; U ero cBoucTBa. Kpardailmme nyTd Ha ITOBEPXHOCTHU
MHororpannuka. Teopema Oitnepa. IIpoctpanctBennas teopema Iludaropa. Ilupamuga: n-
yrojabHasi MUpaMujia, NMpaBWibHasg W yceu€HHass nupamuibl. CBoiicTBa pédep M OOKOBBIX
rpaHel IpaBWIbHOW nUpamuabl. [IpaBUIIbHBIE MHOTOTPAaHHUKW: NpaBWIbHAsA IIpU3Ma U
MpaBuJIbHAS TTUPAMKJIA, TIPABWIIbHAS TPEYroJibHAs MUpPAMUJia M MPABUIBHBIN TeTpajap, KyO.
IIpencraBienne 0 NpaBUIbHBIX MHOTOTPAHHHUKAX: OKTAdP, JOAECKAdAP U UKOCASP.

Brruncnienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6oxkoBoi
IIOBEPXHOCTU U IIOJHOW MOBEPXHOCTU MPSIMOW MPHU3MBI, IUIOLIAJb OCHOBAaHWM, TeOpeMa O
OOKOBOI TOBEPXHOCTH TPsiMOUM Tpu3Mbl. [lnomans G0KOBOM MOBEPXHOCTH U TMOBEPXHOCTH
NPABWIBHOW MUPAMUIBI, TEOPEMA O IUIOLIAAN YCEUEHHON ITUPAMUIBI.

CuMMmeTpuss B MPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM MPABUIBHBIX MHOTOTPAaHHUKOB.
CuMMmeTpuss B NPaBWIBHOM MHOTOTPAHHUKE: CHMMETpHUS Tapajieienunena, CUMMETPUs
MPAaBUJIBHBIX IPU3M, CHMMETPUS NPABUIBHON IMTUPAMUIBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOpA,
BEKTOPBI KOJUJIMHEAPHBIE, COHAIIPABICHHBIE W IPOTUBOIIOJIOKHO HAMNPABIEHHBIE BEKTOPHI.
PaBencTBO BekTOpOB. Jl€MCTBUSA C BEKTOpaMU: CIIOKEHUE U BBIYMTAHHE BEKTOPOB, CyMMa
HECKOJIKUX BEKTOPOB, YMHOXEHUE BEKTOpa Ha 4ucyio. CBOMCTBA CIIOXKEHUSI BEKTOPOB.



CpolicTBa yMHOXKEHHs BEKTOpa Ha 4ucio. IloHsATME KOMILIaHapHble BEKTOpPHI. IIpu3Hak
KOMIUIAHApHOCTU TpEX BekTOpoB. [IpaBuno mnapamnenenunena. Teopema o0 pasnoKeHUU
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopam. [IpsAmoyrosibHas cucremMa KOOpPAUHAT B
npocrpaHcTBe. KoopanHatel BekTopa. CBs3b MEXy KOOpAMHATAMU BEKTOPa U KOOPAMHATAMU
TOYEK. YT0J Mexay Bekropamu. CKasipHOE IPOU3BEICHUE BEKTOPOB.
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TeJsia BpameHust

[loHsiTHA: TWIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs MOBEPXHOCTh, cpepuyeckas
MOBEPXHOCTh, 0Opasylole moBepxHocTel. Tena BpalleHUs: UWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnosioxeHue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K
chepe. M3o0pakeHne Ten BpallleHUs Ha IUIOCKOCTU. Pa3BépTka HMIMHIpA M KOHYcA.
CummeTtpus cdepsl u mapa.

O6beM. OcHOBHBIE CcBOWCTBA 00BEMOB Teil. Teopema 00 00BEME MNPSIMOYTOIBHOTO
napasuieynenunena u ciaeAactBus u3z He€. OOBEM MpAMONM M HAKJIOHHOW MPHU3MBI, HIIMHAPA,
nupamMuzbl U Konyca. O0bEM mapa U apoBOro CErMeHTa.

KomOuHanuu Ttenm BpamieHuss U MHOTOrpaHHMKOB. [Ipu3ma, BmucaHHass B LMIJIUHID,
onucaHHas okosio uuinuHApa. [lepeceuenue cdeprl n mapa ¢ mwiockocteio. Kacanue mapa u
cheppl IOCKOCTHIO. [lOHSATHE MHOTrOrpaHHHMKA, OMNHCAHHOTO OKOJIO cdepbl, cdepsl,
BIIMCAHHOM B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS.

[Tnomans MOBEpXHOCTH LUIUHAPA, KOHYca, Tuiomanas cepol u e€ dacrend. [lomodbue B
npoctpanctBe. OTHomieHHe OO0BEMOB, IUIOMIAJACH MMOBEPXHOCTEH MOJOOHBIX —QUIYP.
[IpeoOpa3zoBanue momodusi, romoteTHs. Pemenne 3aga4 Ha IUIOCKOCTU C HCIIOJIb30BAHUEM
CTEPEOMETPUUYECKUX METOIOB.

[ToctpoeHne cedyeHMd MHOTOTPAHHUKOB M TEJI BPALICHUS: CEUYECHUS LUIMHIpA
(mapanienbHO W TEPIEHIUKYISIPHO OCH), CEUeHUs KOHyca (mapaulelibHble OCHOBAaHUIO H
NPOXOJAIINE Yepe3 BEPIINHY), CEUCHHUs I1apa, METOAbI MOCTPOCHUS CEYEHUI: METOI CIIEIOB,
METOJl BHYTPEHHETO TPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEN MIIIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpancTBe. Omnepannu Haja BEKTOpaMH. BeKTOpHOE yMHOKEHHE
BeKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXe€HUs. [IpsmoyroibHasi cucrema KOOpAWHAT B
npoctpanctBe. Koopnunatel BekTtopa. Pasnoskenune BekTopa mo 6asucy. KoopamHaTHO-
BEKTOPHBIA METOJ MPH PEIIEHUHA T€OMETPUUECKUX 3a/1a4.

JIBUKeHHs B IPOCTPAHCTBE

JIBiwxenus: mpoctpanctBa. OtoOpakeHus. J[BuxkeHus U paBeHCTBO ¢uryp. OOmue
CBOWCTBA JABWKCHUU. BUIbBl NBMKEHUI: MapajUIeIbHbIM NEPEHOC, LEHTPaJbHAs CUMMETPHS,
3epKaJIbHAasi CUMMETpPHs, TOBOPOT BOKpYyT mpsmou. [IpeobpazoBanust momobus. Ilpsimas u
cthepa Diinepa.

COAEPKAHUE YYEBHOI'O KYPCA «BeposiTHOCTB»
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[IpencraBnenne AaHHBIX C MOMOIBIO TaOIUI U nuarpamm. CpemgHee apudMeTHYECKOE,
MeaMaHa, HauOOoJblllee M HAUMEHbLIEE 3HAYEHMs, pa3Max, JUCIEPCUs U CTaHAAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyyaiiHble 3KCIEPUMEHTHI (OIBITHI) U CIy4dailiHble COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTE CitydailHOro coObITHSI. BiIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHM.
CrnyuyaiiHble ONBITBI C PABHOBO3MOXKHBIMHU DJIEMEHTApHBIMH COOBITHUSIMU. BepostHocTH
COOBITHH B ONBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.

Omnepanuu HaJ COOBITUSIMU: NIEpEcCEUEHUE, 0OBbEIUHEHHNE, IPOTUBOIMOIOKHBIE COOBITHUS.
Huarpammel Diinepa. opmyiia ciioKeHUsT BEPOSITHOCTEN.

YcnoBHasE ~ BEPOATHOCTb.  YMHOXKEHHE  BeposiTHOCTEW.  JlepeBo  ciydaiiHOTO
skcriepuMenTa. Dopmysia OJIHON BepOsSTHOCTH. HezaBuCHMBIE COOBITHS.

Komb6unaropHnoe npasuiio ymHoxkeHus. IlepecranoBku u gakropuan. Uucino coueTaHui.
Tpeyronsuuk [Nackans. ®opmyna 6uHoma HeroToHa.

bunapHbIii ciry4aiiHbIN ONBIT (MCHIBITAHUE), YCIIEX U Heyaaua. HezaBucuMble NCTIBITAaHUS.
Cepusi HE3aBUCUMBIX HCIBITaHUN 10 nepBoro ycnexa. Cepusi HE3aBUCHMBIX MCIBITAHUN
bepnymm.

Crnydaiinas BennuuHa. Pacnpenenenue BeposTHOCTE. Jlmarpamma pacnpeneiaceHus.
[Ipumepsl pacnipeneneHuii, B TOM YHCIie, TEOMETPUUECKOE U ONHOMHAJIBHOE.
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YwuciioBble XapaKTEPUCTUKH CIIYYalHBIX BEJIMYHMH: MaTeMaTHYECKOE OXXHUIaHUE,
JUCTIIEPCHS] M CTaHIapTHOE OTKIIOHEHUE. [IprMepbl mpUMeHEeHUsT MAaTEMAaTUYECKOTO OXKHJIaHUs,
B TOM YHCJI€ B 3aJladyaX M3 TMOBCEIHEBHOW >XM3HU. MareMaTuueckoe OXujaHue OWHapHOU
CIydailHOM BeNWYMHBL. MaTemMaTH4ecKoe OXUJAHHWE CYMMBbl CIyYalHBIX BEJTUYMH.
Marematnueckoe OXHJAAHME W JUCHEPCHs TEOMETPUYECKOTO U OMHOMHAIBLHOTO
pacnpeaeneHui.

3aKoH OOJIBIIUX YUCEN U €r0 POoJib B HayKe, MPUPOJIe U obiecTBe. BeIOOpOUHbIN METO
HCCIIEIOBAHUM.

[Ipumepsl HEPEPHIBHBIX CIIyYalHBIX BeNUYWH. [IOHSATHE O TUIOTHOCTH paCIpe/IeICHHS.
3amaun, TPUBOIAIIME K HOpPMalIbHOMY pacrnpenenenuto. [loHaTne o HOpMalbHOM
pacrnpeeneHun.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA
U HAUYAJIA MATEMATUYECKOT'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOT0  BOCHMTAHMS:

Cc(OPMHPOBAHHOCTh TPAKIAHCKONH IMO3UIMH OOydarolIerocs Kak akKTHBHOTO M
OTBETCTBCHHOTO 4JIEHA POCCHHUCKOTO OOIECTBA, MPEACTABICHHE O MaTEMaTHYECKUX OCHOBaX
(bYHKIIMOHMPOBAHUS PA3IHYHBIX CTPYKTYp, SABICHHI, MPOLEAYP IPakIaHCKOro oOIIecTBa
(BBIOOPBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATh C COIMAIBHBIMH HHCTUTYTAMH B
COOTBETCTBUH C UX QYHKIMSIMU U Ha3HAYCHHUEM;



2) MATPHOTHYECKOTO0  BOCHUTAHUS:

c(OpPMUPOBAHHOCTh POCCUNCKOMN TPakJaHCKON MAEHTUUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSALIEMY PpOCCHUHMCKOM MAaTEMAaTHWKH, LEHHOCTHOE OTHOLIEHWE K JOCTHKECHUAM
POCCHICKMX MaTEMAaTUKOB M POCCHUHCKOM MaTeMaTUYECKOW IIKOJIbI, WCIIOJIb30BAHUE ITUX
JTOCTHXKEHUM B IPYTUX HayKax, TEXHOJIOTHSIX, chepax IKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOT0  BOCHHTAHMHS:

OCO3HaHWE JyXOBHBIX IIEHHOCTEH  poccuiickoro Hapoaa, CchHOPMUPOBAHHOCTh
HPAaBCTBEHHOI'0  CO3HAHUsA, JOTUYECKOTO TOBEIACHHUs, CBSA3AHHOIO C  IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAYKHU U JEATEIBHOCTBIO YUEHOI0, OCO3HAHUE JIMYHOIO BKJIAJa B
MOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4) 3cTeTHYeCKOT0  BOCIHHUTAHUS:

ACTETUYECKOE  OTHOIIEHWE K  MHPY, BKIIOYAas  ACTETHUKY  MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pELICHUW, paCCyKJIECHHUH, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢usnveckoro BOCHUTAHUS:

cOPMUPOBAHHOCTh YMEHHSI TPUMEHATh MaTeMaTHYECKHE 3HAHMS B HUHTeEpecax
3I0pOBOro M Oe3omacHOro odpasa *KHU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 370pPOBBIO
(3mopoBo€ MUTaHKE, COATAaHCUPOBAHHBIN PEXXUM 3aHATUN U OTAbIXA, PEryJsipHas Quanyeckas
AKTUBHOCTb), (PU3MUECKOE COBEPIIECHCTBOBAHHUE IMPH 3aHATHUSAX CIIOPTHUBHO-0310POBUTEIBHON
NEeSATEIBHOCTBIO;

6) TPyI0BOT0 BOCHHTAHHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHUE LICHHOCTH TPYAOII00USI, HHTEPEC K pa3IU4HbIM chepam
npo(hecCHOHANBHON EATEeTbHOCTH, CBA3aHHBIM C MATEMAaTUKON U €€ MPUIOKEHUSIMU, YMEHHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu W PpeaM30BbIBATH COOCTBEHHBIC
KU3HEHHbIC IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTHU4eCKOMy OOpa30BaHHUIO U
caM0O0Opa30BaHUIO Ha MPOTSHKEHUHM BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYacTHIO B
pPELIEHNH NPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAaIIPaBICHHOCTH;

7) 9KOJIOTHYECKOT0  BOCHHTAHMHS:

c(hOPMUPOBAHHOCTh HKOJOTMYECKON KYyJIbTYpbl, NOHUMAaHUE BIUSHUS COLIMAIBHO-
DKOHOMMYECKUX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOW M COLMAIBHOM CpEabl, OCO3HAHUE
r100aJpHOTO  XapakTepa JKOJOTMYECKUX MpoOJieM, OpUEHTAlUs Ha I[pPUMEHEHHE
MaTeMaTHYECKUX 3HaHUU JUIsl pelieHus 3a7a4 B 00JIaCTH OKpYXKarollei cpebl, IIIaHUPOBaHHE
MOCTYIKOB M OLEHKH X BO3MOKHBIX MOCIEACTBUM AJII OKPYXKAIOLIEH CPeIbl;

8) HEeHHOCTH HAYYHOTO0 TO3HAHMSI:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKHd M OOIIECTBEHHOW MPAKTUKU, TOHMMAaHUE MAaTeMaTUYECKON HAYKH Kak cepbl
YeJIOBEUECKOU NEATENBHOCTH, 3TANOB €€ pa3BUTHA U 3HAYUMOCTH JUISl pa3BUTHUS LMBUIIU3ALINH,
OBJIAJICHHE SI3BIKOM MAaTEMAaTUKH W MaTEeMaTHYECKOM KyJIbTYypOH Kak CpEICTBOM IO3HAHUS
MHpA, TOTOBHOCTH OCYIIECTBJIATH IPOEKTHYH) W HUCCIEAOBATEIBCKYHO JIESITENBHOCTh
WHJUBUIyaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI



Ilo3HaBaTeJbHBIC YHUBEPCAIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornyeckue 1eHCTBUA:

BBUSIBIAITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE NPH3HAKKM MAaTEMaTUYECKUX OOBEKTOB,
HNOHATUN, OTHOIIEHMH MEXIy TMOHATUAMH, (OPMYJIHPOBATh OIPENEICHUS IOHSITUH,
yCTaHaBIIMBAaTh CYUIECTBEHHBIM NpHU3HAK KIacCU(pUKALUU, OCHOBaHUS [Js OOOOIIEHMS U
CpaBHEHUSI, KPUTEPUU NMPOBOJIUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBaTh U IMPEOOpPa3OBBIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpHULATENbHbIE, €IMHUYHbBIE, YACTHBIE U O0IINE, YCIOBHBIE;

BBISIBJISITh MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpeUHs B (akTax,
JAHHBIX, HAOJIIOEHUSAX U YTBEPKACHUAX, MpeularaTb KPUTEPUM JUISL  BBISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUMIA;

JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, JIECIYKTUBHBIX M HWHJYKTHBHBIX
YMO3aKJIFOUeHHM, YMO3aKIIOUEHUI 1O aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN (TIPSIMbIE U
OT TNPOTHUBHOIO), BBICTpAaUBaTh apryMEHTAlLlMIO, MPUBOAUTH TMPUMEPHI U KOHTPIPUMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIE CY>KJICHUS U BBIBOJIBI;

BBIOMpPATh CHOCOO penieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHus, BbIOMpaTh HaubOoiee MOAXOMAUNIMI C YYETOM CaMOCTOSITENIBHO BBIIEIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarTe/ibcKue 1eiicTBUS:

UCIIOJI30BaTh  BOIPOCHl  KaK  MCCIECNOBAaTEIbCKAA  MHCTPYMEHT  IIO3HAHMI,
(GbopMynupoBaTh BONPOCHL, (PUKCUPYIOIIHE MPOTHUBOPEYUE, MPOOJIEMY, YCTAHABIMBATH
MCKOMOE U JIaHHO€, (P OPMHUPOBATH THIOTE3Y, ApTYMEHTUPOBAThH CBOIO MMO3UIIMIO, MHEHUE;

OPOBOJUTH CAMOCTOSITEBHO CIUIAHUPOBAaHHBIA 3KCIEPHUMEHT, MCCIEIOBAaHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SIBJICHHUA, MPOLecca, BBISIBICHUIO
3aBUCUMOCTEN MEX]ly 00BEKTaMH, SIBICHUSIMU, MMPOIIECCAMU;

CaMOCTOATENbHO (OPMYIHPOBATH 0OOOIIEHHUS U BBIBOJBI IO PE3yJbTaTaM MPOBEIEHHOTO
HaOJIIO/ICHUS!, UCCIIEJOBaHMSI, OLIEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB
1 0000IIIEHUH;

MIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BbIABUTATh MPEAIOJIOKEHUS O
€ro pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora c undgopmanueii:

BBISIBIISATH Je(UUUATH HH(POPMALIMH, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETAa HAa BOMPOC U JIJIS
pelIeHus 3a1auu,

BbIOMpaTh MHGOPMAIMIO M3 HCTOYHUKOB PpA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATh HMHPOPMALIUIO PA3IUYHBIX BUIAOB U (HOpM
MIPE/ICTABJICHMUS;

CTPYKTYpPUpPOBAaTh  HMHPOpMALMIO, MPEACTaBIATH €€ B  pa3nuyHbiXx  (opMax,
WJUTIOCTPUPOBATH TpaduecKy;

OLICHMBATh HAAEKHOCTh HH(GOPMALMKU TIO CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.



KoMMyHUKaTHBHBbIE YHUBePCcAJIbHbIE yueOHbIe AeiicTBUS

OO0menne:

BOCIPUHUMATh U (POPMYJIHPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBUSIMU M LIETSIMU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U NMHUCHMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHHS IO XOJYy pEIIeHUs 3aJadd, KOMMEHTHPOBATh MOJIYYCHHBIH
pe3yIbTaT;

B X0Ji¢ 00CY)KJIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAE€MOW TE€MBbI, POOIEMBI,
pelaeMoil 3a/1a4m, BEICKA3bIBaTh UJICH, HAIICJICHHBIC HAa TIOUCK PEIICHUS, COIIOCTABIATH CBOU
CYXKJIEHUS C CYXICHUSIMH JIPYTHX yYaCTHUKOB JHajiora, OOHapyKMBATh pa3jIMyle U CXOJCTBO
MO3ULIUH, B KOPPEKTHOU opMe POpMyIHpOBaTh pA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEJICTaBIATh Pe3yabTaThl PEIICHHs 3aJaud, SKCIEPUMEHTa, MCCIIEOBAHUS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUICHUS C YY€TOM 3aJad TMPE3CHTALUU M|
0COOEHHOCTEH ayUTOPHUHU.

PeryasiTuBHbIe YHMBepCcaJlbHbIE YueOHbIe 1eiCTBUSA

Camoopranusanus:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHUS 3a/laud, BBIOMPATH CIOCOO PEIICHUS C y4ETOM
MMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH
BApUAHTHI pEUICHUH ¢ y4ETOM HOBOM MH(MOpPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJJIEKT:

BJIQJIeTh HaBbIKAMM T[IO3HABATEIbHOM pedlieKCMM Kak OCO3HAHUS  COBEPIAEMbIX
JACUCTBHUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB, BIAETh CIOCOOAMH CaMOITPOBEPKH,
CaMOKOHTPOJISI TIPOIIecca U pe3yibTaTa pelieHus] MaTeMaTHIeCcKOi 3a/1a4u;

NPEeNBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUU 3a/1aud, BHOCUTH
KOPPEKTHUBHI B JCSTEIHHOCTh HA OCHOBE HOBBIX 00CTOSITEILCTB, JAHHBIX, HANICHHBIX OIMIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3ylbTaTa IEId U YCIOBUSM, OOBSCHATH MPUYUHEI
JOCTIKEHUST WM HEJOCTIKCHHS PEe3ylIbTaTOB JEATEIbHOCTH, HAaXOJWUTh OIIMOKY, /1aBaTh
OIICHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHasi  JIeSiITEJIbHOCTD:

MOHUMATh U KCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON U MHANBUIYATbHON pabOThl MpU
penieHnr y4eOHBIX 3ajJad, MNPUHUMATh I1I€7b COBMECTHOM JESTEIBHOCTH, IUIAHUPOBATH
OpTraHM3AIMI0 COBMECTHOM pabOThI, paclpeaesaTh BUABl padoT, JOTOBapUBaThCSA, OOCYKIATh
MIPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNMNOBBIX popMax paboTsl (0OCykneHusi, 0OOMEH MHEHUH, «MO3TOBbBIC
IITYPMbD» W HWHBIC), BHITIOJHATh CBOIO 4YacTh PabOThI M KOOPJAWHUPOBATH CBOW JCHCTBUS C
APYTUMH YICHAMH KOMAaHbI, OLEHWBATh KayeCTBO CBOETO BKJIaJa B OOIMH TPOAYKT IO
KpUTEPHUSAM, CPOPMYITMPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBHSI.

NNPEAMETHBIE PE3YJIbTATDI

K xonmy o6yuenus B 10 kiacce oOydarommuiicss MOTYYUT CIEAYIOIIME MPEAMETHBIC



pE3yNbTaThl MO OTAENIBHBIM TeMaM padodeil mporpaMmbl y4eOHOro Kypca «Anredpa u Havasna
MAaTeMaTUYECKOTO aHAIU3a»:

Yucia v BBIYMCICHHS:

CBOOOJTHO  ONEpUPOBATh  TOHATHSAMHU:  PAIlMOHAIIBHOE  YHCIIO, OecKOHeUHast
nepuoAnyYeckas IpoOb, MPOLEHTHI, UPPAIMOHATIHLHOE YHCIO, MHOXKECTBA PALIMOHAIBHBIX U
NEUCTBUTENBHBIX YHCEI, MOIYJb ACHCTBUTEIBHOTO YNCIIA;

MPUMEHATh JAPOOM M MPOLEHTHl JJIsI PEUICHUs] MPUKIAJAHBIX 3aJlad U3 Pa3InyHbIX
OTpaciIey 3HAHUW U PEANIbHOM KU3HU;

MPUMEHATh TPUOTMKEHHBIC BBIYUCICHUS, MPABUJIa OKPYTJICHUS, IPUKUIKY U OIICHKY
pe3yJibTaTa BEIYUCIICHHM;

CBOOO/ZIHO OMNEpUPOBATh TMOHATHUEM: CTEMEHb C IENBIM IOKa3aTesieM, HCIOJIb30BaTh
NOIXOAITYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YMCEN IS PEIICHUS MPAKTUYECKUX 3a1ad U
MIPEJICTABIICHUS TAHHBIX;

CBOOOTHO ONEPUPOBATH MOHATUEM: apU(DMETUUECKHUI KOPEHb HaTypaJIbHON CTEIICHU;

CBOOOJIHO OIIEPUPOBATH MOHATUEM: CTENEHb C PALIMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO ONEpUPOBATh MOHATUSAMHU: JIOTapU(PM YHUCHA, NECATHUYHBIE U HATYypAJIbHbIE
norapuMsl;

CBOOOJIHO OIEPUPOBATH MOHITHSMHU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YHCIOBOTO
apryMeEHTa;

ONEPUPOBATh MOHATUAMM: APKCHHYC, APKKOCHHYC M APKTAaHT€HC YUCIOBOTO apryMEHTa.

YpaBHeHuss ¥ HepaBeHCTBA:

CBOOOJTHO  ONEpPUPOBATH  MOHATHUSIMU:  TOXKJECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUA-CIICICTBHS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IUYHbIE METOJbl PEIICHUS PAlMOHAIBHBIX W JPOOHO-pAIlMOHATBHBIX
YPaBHEHUM, TPUMEHATh METOJ UHTEPBAJIOB ISl PELLICHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW MEPEMEHHOW, MHOTOWIEH C
1eabiMi  KOod(ppuimeHTaMu, KOPHH MHOTOYJIEHA, NPUMEHSTH JIeJICHUE MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera qis pemenus 3anay;

CBOOOJHO ONEPUPOBATH TOHATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHM, MaTpwuIia,
OTIpENEIUTENIb MATPUIl 2 X 2 U ero Te€OMETPUUYECKUN CMBICI, HMCIOJb30BaTh CBOMCTBA
ONpPENENUTENA 2 X 2 711 BBIYUCIICHHS €r0 3HAYEHUS, IPUMEHATh ONPEAETUTENN ISl PELICHUS
CHUCTEMBI JIMHEUHBIX YPABHEHHM, MOJCIUPOBATH PEATbHBIC CUTYAI[MA C MOMOIIBIO CUCTEMBI
JIMHEMHBIX YPaBHEHUM, MCCIEI0BaTh IMOCTPOCHHBIE MOJEIM C IOMOIIBID MATpULl U
ONPEAEIUTEIICH, UHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT;

WCIIOJIh30BaTh CBOWCTBA JCWCTBUH C KOPHAMH IS TNPeoOpa3oBaHUS BBIPAKCHHIA;

BBITIOJIHATH MPE0OPa30BaHMS YUCIOBBIX BBIPAKEHUMN, COACPKAIUX CTEIEHU C
PaLMOHAIBHBIM IT0KA3aTEeNEM;

UCIIOJIb30BaTh CBOWMCTBA JorapudmMoB 1l MOpeoOpa3oBaHusl JIOrapuPMUUECKUX
BBIPAKECHUN;

CBOOOJHO  OMEpUpOBaTh  TMOHATUSIMU:  HMPpAIlMOHANIbHBIE,  TIOKa3aTelbHbIE U
JorapupMUUECKUe ypaBHEHUsI, HAXOIUTh UX PEIICHUS C TIOMOIILI0 PABHOCUIIBHBIX MEPEXOI0B
WJIY OCYILECTBIISISL IPOBEPKY KOPHEW;



OPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHME (PopMynbl s MOpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKECHUI;

CBOOOJIHO OMNEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE, MPUMEHSThH
HeoOxoauMble (POPMYJIbI ISl PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHU;

MOJIETTUPOBATh pEANbHbIE CUTyallud Ha S3bIKEe anreOpbl, COCTABIATH BBIPAKCHHUS,
YpaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJayd, HCCIEI0BAaTh IOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM arlfapaTa ajareOphl.

DOyHKUMHU ¥ rpauKku:

CBOOOJHO OMEpUPOBATH MOHATHAMH: (YHKIUS, CHIOCOOBI 3amaHus (YHKIUHU, B3aUMHO
oOpatHble (YHKIMH, KOMIO3ULUA (PyHKUUN, TpaduK (YHKIHMH, BBHIIOIHSATH AJIEMEHTapHBIC
npeoOpazoBaHus rpa@uKoB QyHKIIHMI;

CBOOOJIHO OMEpUPOBATH TMOHATUSAMH: OOJIACTH OINpPEACIICHUS W MHOXKECTBO 3HAUCHUU
byHKIUN, HYTH QYHKIIMHA, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CcBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: YETHBIE W HEUYETHBIC (DYHKIMH, MEPHOAMYECKUE
GyHKIIUM, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl M MHHHUMYMBI (DYHKIINH,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HaUeHUE QYHKIIUU Ha TIPOMEKYTKE;

CBOOOJHO OTMEpPUPOBATH MOHITHSIMH: CTEMEHHAs (DYHKIUS C HATYpPaJIbHBIM M IIENBIM
nokasaresnem, rpaQuk CTemeHHONW (DYHKIMU ¢ HATypaldbHBIM U LEJIBIM MOKa3aTejeM, rpapuk
KOPHSI N-O1 CTETIeHN KaK (PYHKIIMH 0OpaTHOW CTEMEHH C HATypaJbHBIM TOKa3aTelleM;

ONEpUpPOBaTh NOHATUAMU: JIMHEHHAas, KBaJpaTW4yHas U JIpOOHO-IMHEWHas (QyHKUHUH,
BBITIOJIHSATH 3JIEMEHTAPHOE MCCIEA0OBAHNE U MIOCTPOCHUE UX IPaPUKOB;

cBOOOHO OMEPUPOBATH MOHATUAMU: MOKa3aTeIbHas U JIorapupmMudeckas GyHKIHUH, UX
CBOWCTBA U TpadUKH, UCTIONH30BATh UX TPpadUKH ISl peIICHUs YPaBHEHHUIA,

CBOOO/HO OIEpPUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAsE OKPYKHOCTh, OIpEJEIeHHE
TPUTOHOMETPHUECKUX (PYHKIIMIA YUCIIOBOTO apTyMEHTA,

UCIOJb30BaTh rpa@UKu (QPYHKUMNA A MCCIEAO0BaHUS MPOIECCOB M 3aBUCUMOCTEH MpH
pEIllIeHNH 3aJa4 U3 JIPYruxX yuyeOHBIX MPEIMETOB U PEalIbHOM JKM3HM, BBIpaXkaThb (GopMysiaMu
3aBHCHMOCTH MEXy BEJIHUNHAMU;

Havana maremMaTH4eckoro aHajusa:

CBOOOHO OTMEPHUPOBATH MOHATHIAMH: apuU(PMETHUECKass U TeOMEeTpUYecKasi MPOTrpeccHs,
OECKOHEYHO YOBIBaroIas Te€OMETpUYECKas MpOrpeccusi, JUHEHHBIM U SKCIOHCHIIMAIbHBIN
pocTt, GopMyJia CIOKHBIX IPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

WCIIOJIb30BaTh TMPOTPECCUU [IJISl PEIICHUS pEeallbHbIX 3a/ad MPHUKIAJHOTO XapakTepa,

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MOCIEI0BATENLHOCTh, CIIOCOOBI 3aJaHHUs
MOCJIEA0BATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUMYEHHBIE IMOCIEIOBATEIbHOCTH, IMOHUMATh
OCHOBBI 3apO’KJICHUSI MATEMAaTUYECKOTO aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJlbIX;

CBOOOHO OMEpHPOBATh MOHITHSIMH: HETIPEPHIBHBIE (DYHKIIMU, TOYKU pa3pbiBa rpaduka
(yHKUIMH, aCUMIOTOTHI Tpaduka QyHKIINY;

cBOOOHO OTIEpUPOBATh MOHATHEM: (QYHKITUS, HETIPEPHIBHAS HA OTPE3Ke, MPUMEHSThH
CBOMCTBA HETIPEPHIBHBIX (PYHKITUH JJI pEUICHUs 3a1a4;

CBOOOZHO ONEpUPOBATh TMOHATHUSMHU: T€pBas M BTOpas MPOU3BOAHBIE (DYHKIIUH,
KacatelbHas K rpaduky QyHKIUN;



BBIYMCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENCHHS, YACTHOIO M KOMIIO3HIHMH JBYX
GbyHKIU, 3HaTh MPOU3BOAHBIE AIEMEHTAPHBIX (DYHKIUH;

MCIOJIb30BaTh T€OMETPUYECKUI U (HPU3MUECKUN CMBICT MPOU3BOIHOM ISl pEIICHUs
3az1ay.

MHoxecTBa 1 JIOTHKA:

CcBOOO/IHO OMEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEpAIlUU HaJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaTr A ONMCAHWsA PEATbHBIX IPOLECCOB
U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB;

CBOOOZIHO OMEpUPOBATh TMOHATUSMU: ONpEICICHUE, TEOpeMa, ypaBHEHHUE-CIIEICTBHE,
CBOMCTBO MaTeMaTHYECKOr0 OOBEKTa, J0Ka3aTeIbCTBO, PAaBHOCWUIIbHBIE YpAaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kiiacce oOyyaromIMiCS IMOJYYUT CICAYIOIIME IPEAMETHBIE
pe3ynbTaThl MO OTAEIBHBIM TEMaM pabouel mMporpaMMbl y4eOHOro Kypca «Anredpa u Havana
MaTE€MaTUYECKOrO aHaJIU3a»:

Yucaa v BBIYHCTICHUS

CBOOOZIHO OIEpUpPOBaTh MOHATUSMHU: HATypaJlbHOE U ILEJIO€ YHUCIO, MHOXECTBA
HaTypaJbHBIX M IEJIbIX YMCEJ, MCIOJIb30BaTh MPHU3HAKHU JAeTUMOCTH 1enbix uncesn, HOM u
HOK HarypanpHBIX Yyncen 1 pEIeHUs 3a0a4, TPUMEHATh AIropuT™M EBKnnaa;

CBOOOJHO ONEPUPOBATH MOHATHUEM OCTaTKa IO MOJYJIIO, 3alUChIBaTh HATypaJbHbIE
YKCIJa B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOO/IHO ONEPUPOBATh MOHATHSIMH: KOMILJIEKCHOE YHMCIO U MHOMXECTBO KOMIUIEKCHBIX
YKCell, MPEACTaBIATh KOMIIEKCHBIE YUCIIA B alre0pandyecko 1 TPUrOoHOMETpUYECKO# (hopme,
BBINIOJIHATH apU(PMETHUECKUE ONEpalui C HUMH U U300pakaTh Ha KOOPAUHATHOM MJIOCKOCTH.

YpaBHeHuss U HepaBeHCTBa:

CBOOOZIHO  ONEpUpOBaTh  NOHATHUSAMU:  HPpPALMOHANIbHBIC,  MOKa3aTelbHbIE U
gorapu(MHUUYECKHE€ HEpPaBEHCTBA, HAXOAUThb WX PEUIEHUS C TOMOIIBIO PaBHOCHIBHBIX
Mepexo0B;

OCYUIECTBJISITh OTOOp KOpHEW TPU PELIEHUHM TPUTOHOMETPUUYECKOIO YpPaBHEHUS;

CBOOO/IHO OIEpPUPOBATH TMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHATH
HeoOXoauMble (HOPMYIIbI JIsl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OMEpUpOBaTh MOHATUSIMHU: CHUCTEMAa W COBOKYNHOCTb YpPaBHEHHH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMbl U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEIICHUS] CUCTEMBI U

COBOKYITHOCTEH palMOHAJIBHBIX, UPPALMOHAIIBHBIX, MOKA3aTEeIbHBIX U JIOTapU(PMHUUECKUX
YPaBHEHHI U HEPABEHCTB;

pelath palMoHalbHbIE, HppalOHalbHbIE, TOKa3aTellbHble, Jorapu@MUUecKue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEp Kallle MOYJIM U MMapaMeTphl;

NPUMEHSTh TpadUUyecKUe METOMAbI JUIsl PElICHUs YpaBHEHHM U HEPaBEHCTB, a TaKXKe
3a/1a4y ¢ mapamMeTpaMy;

MOJIEJIMPOBAaTh peajbHblE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH BbIPAXKEHMUS,
YpaBHEHUS, HEPABEHCTBA M HMX CUCTEMBI O YCJOBHUIO 3aJlay, MCCIEIOBaTh MOCTPOCHHbBIE
MOJIEJIH C UCIIOJIb30BaHUEM armapara anreOpbl, HHTEPIPETUPOBATH MOTYYSHHbBIN pe3yIbTaT.

DYyHKIUMU U TPaPUKH:



CTpOUTH rpadMKi KOMIIO3UIMK (DYHKIHI ¢ TOMOIIBIO JIEMEHTAPHOTO MCCIIEIOBAHUS U
CBOMCTB KOMITO3UIIMH JIBYX (DYHKITHIA;

CTPOUTh TE€OMETpUYeCKHe oOpa3bl YpaBHCHWH W HEPABEHCTB Ha KOOPJIWHATHOU
TUIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: TPAQUKH TPUTOHOMETPUICCKUX (QYHKITUH;

MPUMEHATh QYHKIUH [T MOJICTIMPOBAHUS M UCCIIEIOBAHMS PEATbHBIX MTPOIIECCOB.

Hauvana mareMaTH4ecKoOro aHajm3a:

UCIIOJIb30BaTh TMPOU3BOJHYIO [UJISi MCCIENOBaHUA (YHKIIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBI;

HaxXOJIUTh HanOOJIbIIIee U HAUMEHbIIIee 3HaUCHUS (DYHKIINH HETPEPHIBHOU HA OTPE3KE;

WCITOJIH30BaTh MMPOU3BOAHYIO JIJISI HAXOXKICHHS HAUTYUIIIETO PEIICHUS B MPUKIIATHBIX, B
TOM YHCJI€ COLIMAIbHO-DPKOHOMMUYECKUX, 3aJa4yax, JJIs OMpe/eJIeHUs] CKOPOCTH M YCKOPEHUS
npoiiecca, 3aJJaHHOr0 (HopMyJoi uiK rpadukoM;

CBOOOJTHO ONEPHUPOBATH TMOHATHSIMH: IEpBOOOpa3Has, OMPEASIEHHBIA WHTETpa,
HaxOJIUTh TEPBOOOpA3HBIC AJIEMEHTAPHBIX (YHKIHMA W BBIUUCIATH HHTETPAT MO (hopmysie
Hrrorona-Jleiibnnna;

HaXOIUTh IIomaan INNIOCKHUX (bl/Ipr 1 00BEMEI TEJI C IIOMOIIBIO MHTCTpAJIA,
HMCTB IIPCACTABJICHHUC O MATCMATHYCCKOM MOJICIIMPOBAHHMHU HA IIPHUMCPC COCTABJICHUA

muddepeHnnanbHbIX YpaBHEHUH;
peraTh MPUKIIaIHbIE 33]]a49H, B TOM YHCJIE COIMATbHO-3KOHOMUYECKOTO U (PU3UICCKOTO
XapakTepa, CPeICTBAMH MaTEMaTHUYECKOTO aHaIn3a.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O
OBHLIEI'O OBPA30BAHUA

JJMYHOCTHBIE  PE3YJIbTATHI

1) rpaxaaHcKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM TO3UIMK OOYyYaloIIerocs Kak aKTUBHOIO H
OTBETCTBEHHOTO YJICHA POCCHUHCKOr0 00IIecTBa, MPEACTABICHHE O MAaTEMAaTHUYECKUX OCHOBAX
(YHKIITMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUHN, MPOLEAYyp TPa’kKIaHCKOTO OOIIecTBa
(BBIOOpPHI, OMPOCHI U JAPYroe€), YMEHHUE B3aMMOJCHCTBOBATh C COLUAIbHBIMU UHCTUTYTaMHU B
COOTBETCTBHH C UX (PYHKIIUSIMU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOE BOCIHTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKONW UIACHTUYHOCTH, YBOKECHHS K TPOILIOMY
M HACTOSIIIEMY POCCUHWCKOM MATEMATHKH, LEHHOCTHOE OTHOLICHUE K JOCTHKECHUSIM
POCCUHCKHX MAaT€MAaTUKOB W POCCHUHUCKOW MaTEMaTHYECKOW IIKOJbI, HMCIIOJb30BAHUE ATHUX
JOCTUKEHUN B IPYTUX HayKaX, TEXHOJOTHAX, chepax SKOHOMUKHU;

3) IyXOBHO-HPaBCTBEHHOE BOCIHTAHHE:



IPUMEHEHUEM JIOCTHKEHUH HAyKU U JESATENIbHOCThIO YUEHOIO, OCO3HAHUE JIMYHOTO BKJIa/a B
MOCTPOCHUE YCTONYMBOTO OYIyIIETO;

4) rcTeTHYecKoe BOCIIMTAHHE:

ACTETUYECKOE  OTHOLIEHHWE K  MHpY, BKJIIOYas  OCTETUKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHW, pacCyX JACHUH, BOCHPUUMYUBOCTh K
MaTeMaTUYECKHUM aCIIEKTaM pa3IMYHbIX BUJIOB HCKYCCTBA;

5) ¢pu3nveckoe BoCHUTAHUE:

COPMUPOBAHHOCTh YMEHMSI TPUMEHATh MAaTEMaTHUYECKHUE 3HAHMS B HUHTEpecax
3I0POBOTO M 0e30macHOro obpasa *KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO
(310poBOE MHUTaHUE, COANTAHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, PEryJisipHas puanyeckas
aKTUBHOCTb), (PU3NYECKOE COBEPIIEHCTBOBAHUE P 3aHATHUSIX CIIOPTUBHO-03J0POBUTEIBLHON
JESITEIbHOCTHIO;

6) Tpya10BOE BOCTIMTAHME:

TOTOBHOCTb K TPYAY, OCO3HAHHUE LICHHOCTH TPYAOII00USI, HHTEPEC K Pa3Iu4HbIM chepam
po(hecCHOHANFHON IEATeTbHOCTH, CBA3aHHBIM C MaTEMaTHKOHN U €€ MPUIOKCHUSIMHA, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccud W Ppean30BbIBATH COOCTBEHHBIC
’KU3HEHHBIE IUIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMAaTHUYECKOMY OOpa30BaHUIO U
caMO00pa30BaHUIO Ha MPOTSIKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B
PELIEHNU NPAaKTUYECKUX 33/1a4 MaTEMaTUYECKOM HallpaBIeHHOCTH;

7) 3K0JI0OrHYecKOe BOCIIMTAHHE:

c(OPMUPOBAHHOCTh 3KOJOTMYECKON KyJbTYypbl, MOHMMAHHUE BIUSHHUS COLUAIBHO-
HKOHOMUYECKUX MPOLECCOB HA COCTOSHUE MPUPOAHONW M COLMAIBHOW Cpeibl, OCO3HAHME
r100aJpbHOTO  XapakTepa JKOJOTMYECKUX MpoOJeM, OpUEHTAlus Ha I[pUMEHEHHE
MaTeMaTHUECKUX 3HAHUHU JUIS pelIeHHs 3a7a4d B 00JIaCTH OKPYKAIOIICH CPeIbl, TUIAaHUPOBAaHNE
MOCTYIKOB M OIEHKU WX BO3MOYKHBIX TTOCTIEACTBHIA IS OKPYKAIOIIEH CPEIbL;

8) HEHHOCTH HAYYHOTO MO3HAHWSI:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKU, TOHUMAaHUE MAaTEMaTHYECKOW HAYKH KakK Cepsl
YeJI0BEYECKON JEeSITEIbHOCTH, ATANOB €€ pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHS IUBUIIM3ALIH,
OBJIAJICHUE SI3BIKOM MAaTEMaTHKH M MaTeMaTUYECKOW KyJNbTypOW KakK CpPEJICTBOM TO3HAHMS
MHUpa, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYI0 W HCCIEIOBATENbCKYIO JIeATEIHHOCTh
WHAMBHUAYaAJIbHO U B TPYTIIIE.

METAINPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilCTBUSA

ba3oBble Jornueckue AeHCTBUS:

BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMAaTHYECKUX OOBEKTOB,
MOHSTUN, OTHONICHWH MEXAYy TMOHATUSIMH, (HOPMYITUPOBATH OMNpPENCICHUS TMOHSTHH,
YCTaHABIMBATh CYIICCTBEHHBIN NpPU3HAK KIACCHU(PUKAIMKH, OCHOBAaHUA [JIsi OOOOIICHUS |
CpaBHEHHUSI, KPUTEPUH TPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTh W TPEOOPA30BBIBATH CYXKACHUS: YTBEPIAUTEIbHBIE U
OTpHUIlaTeIbHbIE, €IUHUYHbBIC, YACTHBIE U OOIIIHE, YCIOBHBIC;



BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOpEUMs B (hakTax,
JaHHBIX, HAONIONEHUSAX U YTBEPKACHUSX, TMpearaTb KPUTEPUH ISl  BBIIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUM;

JieJ1aTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKJIFOUCHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUH (IpAMbIE U
OT NIPOTUBHOIO), BBICTpAaUBATh ApPryMEHTAIMIO, MPUBOAUTH IMPUMEPHl U KOHTPIPHUMEPHI,
00OCHOBBIBaTb COOCTBEHHBIE CY>KJICHUS U BBIBOJIBI;

BBIOMpaTh CcHoco0 pemeHus ydeOHOW 3adaud (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHus, BBIOMpaTh Hauboyee NOAXOIAMMNA C Y4ETOM CaMOCTOATEIBHO BBIICICHHBIX
KPUTEPHUER).

Bba3oBbie nccienoBaresibCcKue 1eiicTBUS:

UCIIOJIB30BaTh  BOINPOCHI ~ KaK  HMCCIENOBAaTEIbCKUM  WMHCTPYMEHT  IIO3HaHMA,
(dbopMynupoBaTh BONPOCH], (UKCUPYIOIIHE NPOTUBOpPEUHE, MpOOJIeMy, YCTaHABIUBATh
MCKOMOE U JIaHHO€, (POPMHUPOBATH THIIOTE3Y, ApTyMEHTUPOBATH CBOIO MMO3UIIMIO, MHEHUE;

MPOBOJIUTH  CAMOCTOSTEIBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEAOBAHHUE IIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYEeCKOro OOBEKTa, SIBJICHUS, MPOIIECCa, BBISBICHUIO
3aBUCUMOCTEN MEX]ly 00BEKTaMHU, SIBJICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYIMPOBATH 00OOOLIEHHS U BBIBO/IBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/ICHUS!, UCCIIEJOBAHMSI, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB
1 0000IIIEHUH;

IPOTrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLECCA, @ TAKXKE BBIABUIATH MPEIIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIJIOBHUSX.

Pabora c ungopmanmeii:

BBISIBJISITH J€DUIUTHI HHOPMAIIUK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIIPOC U JJIs
pELIeHUS 3a/1a4u;

BbIOMpaTh MHGPOPMALMI0O M3 HCTOYHUKOB pA3IUMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATHU3UpPOBaTh M MHTEPHPETUPOBATh HH(GOPMALIMIO pPaA3IUYHBIX BHIOB U  (QOpM
MIPEICTABJICHHUS;

CTPYKTYpUpOBaTh  MH(POpPMAIMIO, TMPEACTaBIATh €€ B  pasiuuHbIX  (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HAAEKHOCTh HH(POpPMALMKM MO CAMOCTOSTEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCaAJIbHbIE Y4eOHbIC AeHCTBUS

OO0wmenne:

BOCTIIPUHUMATh U (DOPMYITHPOBATh CYKICHUS B COOTBETCTBHUH C YCIOBHUSIMHU H IEISIMH
OOIlIeHHUs], SICHO, TOYHO, TPAMOTHO BBbIpaXkaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U NMHUCbMEHHBIX
TEKCTax, JaBaTb MOSCHEHHUA MO XOAYy pelIeHHUs 3aJaud, KOMMEHTHUPOBATH MOJYYEHHBIN
pe3yJIbTaT;

B X0Jie 00CYKJIEHUS 3a[aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW Te€Mbl, MPOOIEMBbI,
pelaeMoil 3ajjauu, BHICKa3bIBaTh UJIEH, HAllEJIEHHbIE HA MMOMCK PELIEHUs], COMOCTaBIISTh CBOU



CYXKJIEHUS C CYKIEHUSMH JIPYTHX YYaCTHUKOB AMAJora, 0OHapyKUBATh Pa3InyMe U CXO/ICTBO
MO3UIHI, B KOPPEKTHOHN opMe (HOpMyIMPOBATH Pa3HOTIACHS, CBOU BO3PAKEHUS;

NpPEACTaBIATh PE3yNbTaThl PEIICHUsS 3aJaud, SKCIEPUMEHTA, WCCIEIOBAaHUS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (GopMaT BBICTYIUICHUSI C Y4€TOM 3aJad MPE3CHTAlUU H
0COOEHHOCTEN ayJUTOPHUH.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM PEUIEHUS 3a/add, BBIOMPATH CHOCOO PELICHHS C Yy4ETOM
UMEIOIIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ Y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIH HHTEJJIEKT:

BJQJIeTh HaBbIKAMM T[O3HABATEIbHOM pedlieKCMM Kak OCO3HaHUS  COBEPIIAEMbIX
JIEUCTBUN U MBICITUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB, BIAIETh CIOCOOAMHU CaMOITPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3yibTaTa pelieHUs MaTEMaTUYECKOM 3a/1au;

OpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHHUH 33/1a4d, BHOCUTH
KOPPEKTHUBHI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX, HAMIEHHBIX OITHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yjbTaTa 1EId U YCIOBUSIM, OOBACHATH MPUUYUHBI
JOCTIKEHUSI WM HEJIOCTHKEHUSI PEe3yJbTAaTOB JESITEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OMBITY.

CoBmecTHAasi  1eAITEJIbHOCTB:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIYALHON pabOThI MpHU
penieHnr y4eOHBIX 3ajJad, MNPUHUMATh 1I€7b COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATH
OpraHu3allii0 COBMECTHOM pabOThI, paclpenesiTh BUIAbl padOT, JOTOBapUBaThCs, 00CYKIATh
MPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPyNNOBBIX (popmax paboThl (00CYkeHUs, OOMEH MHEHHM, «MO3TOBbBIE
HITYPMbD» U HWHBIC), BBITOJHATH CBOIO YacTh PaOOThl U KOOPAMHUPOBATH CBOU JCHCTBHUSA C
JIPYTUMU YJIEHaMH KOMAaHJbl, OIICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIIMI TPOIYKT IO
KpUTepusiM, COpMyJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBUSI.

NPEAMETHBIE PE3YJIbTATbHI

K xonmy 10 kiaacca oOyuaromuiicss HayuuTCs:

e CcBOOOJHO OIEPUPOBATh OCHOBHBIMH MOHATHUSIMH CTEPCOMETPHUU MPU PEIICHUN 3a1ad
Y TIPOBEJICHUY MAaTeMAaTHUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU H CICACTBUS W3 HUX TIPU PEIICHUU
T€OMETPUYECKUX 3a]1aY,

e KJIaccU(PHUIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSIMBIX B TPOCTPAHCTBE, TNIOCKOCTEN B
IIPOCTPAHCTBE, MPSMBIX U TJIOCKOCTEH B TIPOCTPAHCTRBE;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C YTJIAMU B MPOCTPAHCTBE: MEXKTY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSMOM U MIIOCKOCTHIO;

e CBOOOJHO OMEPHPOBATH IMOHATUSAMHM, CBSI3AHHBIMH C MHOTOTPAaHHHKAMH,



CBOOOJTHO pAacrmo3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (MIpU3Ma, MHPAMHUJIA,
MIPSMOYTOJIBHBIN TTapaJiieenunea, Ky0);

KTacCU(UITMPOBATh MHOTOTPAHHHUKH, BHIOMpAs OCHOBAHUS JUIS KIaCCH(HUKAIIH;
CBOOOJTHO ONEPHPOBATH MOHATHUSMHU, CBSI3AHHBIMH C CEUYCHHEM MHOTOTPAHHHKOB
IIJIOCKOCTBIO;

BBITIOJIHATH MapajliebHOE, IEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTHUpOBaHUE (HUTYP
Ha TUIOCKOCTD, BBIMOJIHATH U300pakeHus GUTYyp Ha MIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOTPAHHUKOB PA3TUYHBIMU METOAAMU, BHITIOJHSIThH (BEIHOCHBIC)
IUIOCKME YEpPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJI CBEpPXY, COOKY,
CHU3Y;

BBIYUCIISATh TUIOMIAQAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpuU3Ma, MOHUpaMUIA),
reOMETPUUYECKUX TeJ C PUMEHEHHnEM (popmy,;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPHI;

CBOOOJTHO OIEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOpPaM U KOOpJAUHATAM B
IIPOCTPAHCTBE;

BBINOJIHATH JEMCTBUSL HAJl BEKTOPaMU;

pemiaTh 3aJaud Ha JIOKA3aTENbCTBO MAaTEMATHUYECKHX OTHOUIEHUH M HaXOXKICHUE
FCOMETPUYECKUX  BEJIIMYMH, TPUMEHSST U3BECTHbIE METOAbl TMpU  PEHICHUU
MaTEeMaTUYECKHX 3a]1a4 MOBBILIEHHOT'O U BBICOKOTO YPOBHSI CII0)KHOCTH;

MIPUMEHSTH MPOCTEHIITNE TPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKATh, npeoOpa3oBLIBATH U HUHTEPIPETUPOBATH uHdopMaIuio 0
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUrypax, MPEACTABICHHYI0O Ha YepTekax u
PUCYHKAX;

MPUMEHATH TMOJYYEHHbIE 3HAHWS Ha MNPAKTUKE: CpPaBHUBATh W AHAIM3UPOBATH
peaIbHBIE CUTyalluHd, IPUMEHSATh U3YyUYECHHBIC MOHATHUS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTU4ecKu cHOPMYITUPOBAHHON TIPOOJIEMBI, MOJIETTUPOBATh PEAbHBIC CUTYAIHH
Ha S3bIKE TE€OMETPHM, HCCIENOBaTh IOCTPOCHHBIE MOJEIA C HCIOJIb30BAHUEM
reOMETPUYECKUX TOHSITUH W TEOpeM, armapara ajareOpbl, peniaTh MPaKTUYECKUE
3a7]a4¥, CBSA3AHHBIC C HAXOXKJICHUEM T€OMETPUUECKUX BEIINYNH;

UMETh TIPEJICTABIICHUS 00 OCHOBHBIX ATamax pa3BUTHS TEOMETPUH KaK COCTaBHOM
4acTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHIA.

K konmy 11 knacca oOydaromuiicss HayduTcs:

CBOOOJIHO OINEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C IIWJIMHIPUYECKOMN, KOHUUYECKOU U
chepudecKoil TOBEPXHOCTIMHU, OOBSICHITH CIOCOOBI MOTYUYEHUS;

ONEpUPOBATh NOHATUSAMU, CBA3aHHBIMH C T€JIAMU BPALEHUS: LWIMHAPOM, KOHYCOM,
chepoii u mapowm;

pacrno3HaBaTh Tella BpalleHus (HUIuHAP, KOHYC, cpepa 1 map) u 00bSICHATh CIOCOOBI
MOJIYYEeHHUSI TEJ BPAILICHUS;

KJIaCCU(PHUIIMPOBATH B3aUMHOE PACIOJIoKeHUE cephl U INIOCKOCTH;



BBIUMCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TEN BpallleHUs, OOBEMBI U
TJIOMIAN TTOBEPXHOCTE MHOTOTPAHHUKOB U TEJl BPAIEHUS, T€OMETPHUECKUX TEN C
npuMeHeHueM Ghopmyii;

CBOOOJTHO ONIEPHPOBATH MOHITHAMH, CBI3aHHBIMUA C KOMOWHAIMSIMH TEJ BPAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BITUCAHHBIN B cepy U OMHCAHHBIA OKOJIO ChEephI,
cdepa, BIIMCaHHAS B MHOTOTPAHHUK WJIA TEJIO BPAICHUS;

BBIYHUCIISITH COOTHOIICHHSI MEXKIY TUIOIIAISIMHU TTOBEPXHOCTEH U 00BEMaMU MOJ00HBIX
TeN,;

n300pakaTh wW3ydaeMble (UTYpBI, BBITIONHSATH (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3
PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHI CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHUS
TEJ BpaIlCHHUS,

U3BJIEKaTh,  MHTEPIPETHUPOBATH U  IpeoOpa3oBbIBaTh  MHGOpPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEJACTABICHHYI0 Ha 4YepTexkax M
PUCYHKaX;

CBOOOTHO OTIEPUPOBATH MIOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIlAN HaJT BEKTOPAMHU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

pemiaTh TEOMETPUYECKHE 3a/layd Ha BBIYUCIICHHE YIJIOB MEXAYy MPSIMBIMH U
IJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH IO IUIOCKOCTH, B IIE€JIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TP PEIICHUN;

CBOOOJHO OIEpUPOBATh TMOHATHUSMHU, CBS3aHHBIMH C JIBIDKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JBMIKCHMI;

BBITIOJTHATh M300pa)KEHUST MHOTOTPAHHHUKOB W TEJI BPAIICHHUS TPH TapauieIbHOM
nepeHoce, MeHTPaTbHON CHMMETPHUH, 3€pKaJIbHON CHMMETPUH, PU TTOBOPOTE BOKPYT
psIMOiA, MpeoOpa3oBaHus MOAO0US;

CTPOWUTh CEYCHHS MHOTOTPAHHUKOB W TEJ BpaIlCHUSA: CEUYCHHS IHJIMHIpA
(mapajuienbHO W MEPHEHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuieibHbIe
OCHOBAHHIO U TIPOXOIAIIUE Yepe3 BEPIINHY), CEUCHHUS I1apa;

HCITOJIB30BaTh METOBI IOCTPOCHUS CEUYCHHA: METON CIEAOB, METOJl BHYTPEHHETO
MTPOCKTUPOBAHMSI, METOJT IIEPEHOCA CEKYIIEH TUIOCKOCTH;

JI0Ka3bIBaTh FTEOMETPUUYECKUE YTBEPKICHUS;

MPUMEHATh TeoMeTpuueckre (akThl [JI PEIICHHUS CTEPEOMETPUYECCKUX 3ajad,
MIPEANOJIATafoIINX HECKOIBKO IIaroB PEHICHUs, €CIIA YCIOBUS NIPUMEHEHUS 3a7aHbl B
SIBHOM 1 HESIBHOU (hopme;

pemarh 3aJadd Ha JOKa3aTelbCTBO MAaTEMaTHYCCKUX OTHOIICHWH M HaXOXXKICHUE
T€OMETPUUYECKUX BEJINYHH;

IPUMEHSTh TIPOTPAMMHBIC CPEACTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI
IIPH PEIICHUU CTEPEOMETPUUYECKHX 3a]1aY;

MPUMEHSATh TIOJIyYCHHBbIC 3HAHWS Ha TMPAKTUKE: CpPaBHUBATh, AaHAIM3UPOBATH U
OIICHWBATh peaJbHbIC CUTYyallud, TMPUMEHATh W3YYCHHBIC TIOHSTHS, TEOPEMBI,
CBOWCTBa B TIpPOIlECCE€ TOWCKA PEIICHUS MaTeMaTHYCCKH CHOPMYITHPOBAHHOMN
POOJIEMBI, MOJICIUPOBATh PEAbHBIC CUTyalluu Ha S3BIKE TEOMETPHH, UCCICAOBAThH



NOCTPOEHHBIE MOJIENIM C HCIOJIb30BAHUEM TE€OMETPUUECKUX MOHITHI U TEOopeM,
anmapara aiareOphl, pemaTh MNPAKTHYECKHUE 3a7a4d, CBS3aHHBIE C HAXOXKICHHEM
r€OMETPUYECKUX BEJIMYMUH,;
UMETh MIPEACTABICHHSI 00 OCHOBHBIX 3TAIlax Pa3BUTHUS TEOMETPUN KaK COCTABHOW YacTh
dbyHIaMeHTa pa3BUTHS TTO3HAHUS.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSATHOCTb» (BA30BbIid YPOBEHb) HA YPOBHE CPEJTHEI'O OBIIETO
OBPA30BAHUA

JJMHHOCTHBIE  PE3YJIbTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTpaMMbl y4eOHOTO mpeaMera «MaremaTukay
XapaKTEPU3YIOTCS:

I'paknanckoe BocnuTaHme:

c(hOPMHUPOBAHHOCTBHIO TPAXKIAHCKON TIO3UIMKM OOYyYaroIIerocss KakK akKTUBHOTO M
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00I1IeCTBa, MPEACTABICHUEM O MAaTEMAaTUUECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUN, MPOILEAYpP TPaKIaHCKOrO OOIIEeCTBa
(BBIOOpHI, OMPOCHI M TIP.), YMEHHEM B3aUMOJCHCTBOBATh C COIIMAIBLHBIMU MHCTUTYTaMHU B
COOTBETCTBHH C UX (PYHKIIUSIMU U Ha3HAYCHUEM.

ITaTpuoTruyeckoe BOCHHUTAHUE:

c(hOPMHUPOBAHHOCTBIO  POCCHUUCKOM TPaKJAHCKOM HIEHTUYHOCTH, YBaXKCHHSI K
MpOUIJIOMY U HACTOSIIIEMY POCCUHCKOM MaTE€MAaTUKH, LEHHOCTHBIM OTHOIICHUEM K
TOCTHKEHUSAM POCCUHUCKHX MATEMATUKOB M POCCUWCKOM MAaTEMATHYECKOM IIKOJbI, K
HCITOJIb30BAHUIO 3THX JIOCTHKCHHUH B APYTUX HayKaxX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEM POCCHHCKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O  CO3HAHWUS, OTUYECKOTO TIOBEICHUSA, CBA3aHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JIOCTHXKEHU HAYKH U AEATEIIbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIA/1a B
MOCTPOCHUE YCTOMUYHUBOTO OYayIIEro.

JcTreTHuecKoe BOCIIUTAHME:

A3CTETUYECKUM  OTHOLICHWEM K MHUPY, BKIIOYas OCTETUKY MaT€MaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIIeHUH, pacCyXICHH; BOCIPUUMYHUBOCTHIO K
MAaTEMATUYECKUM aCIIeKTaM Pa3InYHbIX BUJIOB HCKYCCTBA.

dusnueckoe BOCIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKUe 3HAaHUS B HMHTEpPecax
3I0POBOTO M 0€30macHOro 00pas3a KU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe nuTaHue, cOATAaHCUPOBAHHBIN PEKUM 3aHSATUM W OTIIbIXA, peryyisspHas (puzndeckas
aAKTUBHOCTb); bu3uYecKoro COBEPIIICHCTBOBAHUS, npu 3aHATUAX CIIOPTHUBHO-
03/I0POBUTENILHOM JEATEIBHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHWEM IIEHHOCTU TPYIOJIIOOUS; HHTEPECOM K Pa3nyHbIM



cdepam npodeccuoHaTBHON AeSITETbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKONW U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOpP Oyaymied mnpodeccu ©W  peaan30BbIBATH
COOCTBEHHBIC KH3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBHIO K MAaTeMaTHYeCKOMY
00pa30BaHUIO U CaMOOOPA30BaHHIO HA MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
y4YacTHIO B PELICHUH MPAKTUYECKHX 3a/1a4 MaTeMaTHYECKOW HANPaBICHHOCTH.

JKOJIOTHYECKOEe  BOCHUTAHHE:

c(OPMHPOBAHHOCTBIO JKOJIOTHUECKOW KYJIBTYphl, MOHHUMAHUEM BIHUSHHS COLUAIBHO-
HKOHOMUYECKUX MPOIECCOB HA COCTOSIHME MPUPOTHOM M COIMAIBHON Cpelbl, OCO3HAHHEM
r100ambHOTO  XapakTepa JKOJIOTUYECKUMX MpoOJeM; OpHEeHTaluueld Ha MpUMEHEHHUE
MaTeMaTHYeCKUX 3HAHUU Ui pelIeHHs 3a/1a4 B 00JIACTH OKPY KalOIIel Cpe/Ibl, IUIaHUPOBAHUS
MOCTYIIKOB M OIICHKH WX BO3MOJKHBIX MTOCIIEICTBUI IS OKPY KAroIIel Cpebl.

IleHHOCTH HAYYHOT0 TNO3HAHUSA:_

c(OPMHUPOBAHHOCTBI0 MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAaKTHUKW, MOHMMAHMEM MaTeMAaTUYECKOM HayKH Kak
cdepbl YeIOBEUECKON NeATETbHOCTH, STaloB €€ pPa3BUTHS M 3HAYUMOCTU JIA Pa3BUTHUS
[UBWJIN3AI[MN; OBJAJCHUEM S3BIKOM MAaTEeMaTHKH W MaTeMaTHYeCKOW KyJIbTYpOH Kak
CPEICTBOM IO3HAHUS MHpPA; TOTOBHOCTBIO OCYHIECTBIIATH MMPOEKTHYIO U HCCIEI0BATENBCKYIO
JEsITeIbBHOCTh UHAUBUAYAIbHO U B FPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble  pe3yibTaThl OCBOCHHUS MPOTpaMMbl  y4eOHOTO  MpeaMeTa
«MareMaTuka» XapakTepU3ylOTCS OBJIAJCHUEM YHHUBEPCAIbHBIMU HO3HAGAMENbHLIMU
0eliCmBUsAMY,  YHUBEPCAbHbIMU — KOMMYHUKAMUBHBIMU — OEUCMBUAMU,  VHUBEPCANbHbIMU
Dpe2yIAIMUGHbIMU OeLlCMBUIMU.

1) Vuusepcanvhvie no3nasamenvhvle Oelicmsusi, o0becneuuarom GopmMuposaHue
0a308bIX  KOCHUMUBHBIX  Npoyeccos  obyyarowuxcia (oceoeHue Memooo8  NO3HAHUS
OKpYJHCaowje2o Mupa, npuMeHeHue JOo2U4ecKux, Uccie008amenbCKux onepayull, yMeHut
pabomams ¢ ungopmayueti).

ba3oBbie Jioruyeckue IeHCTBUSA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBbIEC MPU3HAKA MATEMAaTUUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUN MEXIy MOHSATHUSMU; (POPMYyIUPOBATH OMPEAEICHUS TMOHSITHH;
yCTaHABJIMBATh CYIIECTBEHHBIM TMpU3HAK  KIAacCH(UKAIMU, OCHOBAaHUSA IS
000011IeHNs U CPaBHEHUS, KPUTEPUHU ITPOBOJUMOTO aHAIN3A;

e BOCIPUHUMATH, (POPMYJIUPOBATH U MPEOOPA30OBLIBATH CYXKJICHUS: YTBEPAUTEIbHbBIE U
OTpHUIlaTeIbHbIC, €IUHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIE;

e BBISBIATH MaTEMaTHUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOPEUYUS B
dakTax, aHHBIX, HAOMIOJCHUSIX U YTBEPXKICHUSIX;, MpeajaraTb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MMPOTUBOPEUUI;

e JIeJIaTh BBIBOJBI C MUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, I€TYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIOUECHUM, YMO3aKIIOUEHUI M0 aHAJIOTHH;



e TMPOBOAUTH CAMOCTOSATENIbHO JOKAa3aTeJbCTBA MAaTEMAaTUYECKUX  YTBEPXKICHUU
(IpsiMble ¥ OT MPOTUBHOIO), BBICTPANBATh APTYMEHTAIIMIO, MPUBOJUTH HNPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKICHUS 1 BHIBO/IBI,

e BBIOMpaATH CMOCOO pemieHus y4eOHOM 3ajaur (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelIeHus1, BEIONpaTh Hanbosee MOAXOASAMNN ¢ YIETOM CaMOCTOSITEIbHO BBIICIEHHBIX
KPUTEPHUEB).

Ba3oBbie uccienoBaresibCcKue 1eiicTBUS:

e HCMOJb30BaTh  BOMPOCHI KaK  HMCCJIENOBATEIbCKHUM  WHCTPYMEHT  MO3HAHUS;
(GopMynupOBaTH BOMPOCHI, GUKCHUPYIOIINE MPOTUBOPEUHNE, TPOOIEMy, YCTaHABINBATh
MCKOMOE€ W JaHHO€, (OPMHPOBATh THUIIOTE3Y, APTYMEHTHUPOBATH CBOKO IO3HIIHIO,
MHEHUE;

e TMPOBOJUTH CAMOCTOSITEIBLHO CIJITAHUPOBAHHBIA HKCIIEPUMEHT, HCCIIEIOBAHUE II0
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro O0beKTa, SBJICHMs, Ipolecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXKy OOBEKTAMH, SIBJICHUSIMU, MTPOLIECCAMMU;

e CaMOCTOSITEILHO (OpMyJHUpPOBaTH 00O0OIIEHUSI W BBIBOALI IO pe3yJibTaram
NpOBEAEHHOIO HAOIIOACHUSI, UCCIEA0BaHNUs, OLIEHUBATh JOCTOBEPHOCTh MOJIYYE€HHBIX
pe3yJbTaToOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH  BO3MOXKHOE  pa3BUTHE TMpolecca, a TaKXKE  BbIABUTATh
MPEANOJIOAKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora c undgopmanmeii:

e BBIBJIATH JeUIMTHI HHPOPMAIIUU, JTAHHBIX, HEOOXOAUMBIX JIJISi OTBETa HAa BOIPOC U
JUTSl peIlIeHUs 3a1a4u;

e BbIOMpaTh WH(OOpPMAIMIO U3 KMCTOYHUKOB pA3IUYHBIX THIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(OPMAIUIO PA3IUYHBIX BHIOB U (opM
MPEICTABJICHMUS;

e CTPYKTYypUpOBaTh HH(POPMAINIO, TMPEACTABIATH €€ B pasIuyHbIX (opMax,
WJUTIOCTPUPOBATH IpapUuecK;

e OLEHUBATh HAAEKHOCTh HMHPOPMALMUU MO CAMOCTOSATEIBHO CGHOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvhvie KOMMYHUKAMUGHbLE 0eticmeusi, 00ecnedusarm c@hopmuposanHoCcns

COYUATILHBIX HABLIKOB 00)UAIOUJUXCS.

OO0menne:

e BOCIPUHUMATH U (POPMYITUPOBATH CYKJICHHUSI B COOTBETCTBHH C YCIOBHUSIMU U LEISAMHU
oOllEHus; SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUSI B YCTHBIX U
MUCbMEHHBIX  TEKCTaX, JaBaThb MOSICHEHWS 1O XOAy PpElIeHUus  3aJauH,
KOMMEHTHPOBATh MOJYYCHHBIN PE3YIIbTAT;

e B XOJe OOCYXJEHHMS 3a/JaBaTb BONPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npo0seMbl, peliaeMoi 3a/lauu, BbICKa3bIBATh UJEH, HAILICJICHHBIE HA MOUCK PELICHUS;
COMOCTAaBJIATh CBOM CYXIEHUS C CYXICHUSAMHU JPYTUX YYaCTHUKOB JHUaiora,
oOHapyXHBaTh pa3IMuyue W CXOJCTBO TO3MIMI; B KOPpPEeKTHOM  (dopme
dbopMyIHpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



HPEACTaBIIATh PE3yIbTAThl PELICHUS 33a]]a4u, SKCIIEPUMEHTA, UCCIIEIOBAHNUS, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHHS C YYETOM 3ajad MPE3EHTALH U
O0COOEHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW W MHAMBUAYaJIbHOW pabOThHI
NPy  pEIICHHH Yy4YeOHBIX 3a7ad; NPUHUMATh I11eJb COBMECTHOW JEATEIHLHOCTH,
IJIAHUPOBATh OPTaHU3AIMIO COBMECTHOM pPabOThI, pacupeneisTh BUABI padoT,
JIOTOBAapUBAThCA, OOCYXKIAaTh MpOIECC U Pe3ysbTar padoThl; 0000IIATh MHEHUS
HECKOJIbKUX JIIOJICH;
y4acTBOBAaTh B TPYNMOBBIX (Gopmax paboTel (0OCyXkaeHus, OOMEH MHEHHH,
«MO3TOBBIE MITYPMbD» U MHBIC); BBHIMOIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JICUCTBHUSI C IPYTMMH YJIEHAMU KOMaH/Ibl; OIICHUBATh KAYECTBO CBOETr0 BKJIAJA B
oOmuii  TPOAYKT TO  KpUTEpPHUsIM,  CHOPMYIUPOBAHHBIM y9aCTHHKaAMU
B3aMMOJECHCTBUA.

Vuueepcanvnvie pezynamuenvie Oeticmsus, obecneuusaiom  opmuposanue

CMbICIIOBbLX YCMAHOBOK U IHCUZHEHHBIX HABLIKOB IUYHOCNIU.

Camoopranusanus:
COCTABJISITh IUIaH, QJITOPUTM PELIECHUs 3aJaud, BBIOMPATh CIOCOO pEIHIeHHUS ¢ Y4ETOM
HMMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH

BApUAHTHI pEUIEHUH ¢ y4ETOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIBb:

BJa/IeTh HAaBBIKAMU II03HABATEIbHOW pe(QIEKCUU KaK OCO3HAaHUS COBEPILAEMBbIX
JNEUCTBUNA M MBICIUTEIBHBIX MPOLECCOB, HX PE3YJNbTATOB; BIAAETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJISL Mpolecca M pe3yjbTaTa pElIeHUs MaTeMaTUYeCKOH
3a/1a4u;

OPENBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUH 3a/1a4d, BHOCHUTH
KOPPEKTHUBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAACHHBIX
OIKUOOK, BBIABJICHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBHE pe3yjbTaTa MW U YCIOBUSIM, OOBICHATH IPUYUHBI
JOCTUKEHUSI WIM HEJOCTH)KEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAaXOIUTh OIIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIbTATBI

10 KUIACC

Yurtathk ¥ CTPOUTH TAOJIUIIBI U TUATPAMMBI.
OnepupoBath MOHATUSAMH: CpelHee apudMeThyeckoe, MeauaHa, HauOoJbIIee,

HavMEHbIIIee 3HaYeHHe, pa3MaX MAaCCUBA YUCIOBBIX JaHHBIX.

OnepupoBaTh MOHSATHSIMHU: CIyYalHBIA SKCIEPUMEHT (OIBIT) M CiIydailHOe COOBITHE,
AJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBINM UCXO]) CIIyYaHOTO OIbITA; HAXOJUTh BEPOSITHOCTH B
OMBITAX C PABHOBO3MOXHBIMH CJIy4YalHBIMU COOBITHSIMH, HAaXOIUTh U  CpPaBHUBATh

BCPOATHOCTHU COOBITHH B N3YUYCHHBIX CﬂyqaﬁHBIX OKCIICPUMCHTAX.



Haxonuth u popmynupoBaTh cOOBITUS: NTEpECECUCHUE U 00BEIMHEHHE JaHHBIX COOBITUIA,
COOBITHE, MPOTUBOMOJIOKHOE JaHHOMY COOBITHIO; TOJB30BAThCS AMArpaMMaMu Oilnepa u
(bopMyII0ii CIIOKEHUST BEPOSTHOCTEHN MPU PEIICHUH 3ajau.

OnepupoBarh MOHITHSMU: YCJIOBHas BEPOSITHOCTh, HE3aBHCHUMbBIE COOBITHS; HAaXOJUTh
BEPOSITHOCTH C MTOMOILBIO ITPAaBUJIa YMHOKEHHUS, C IOMOIIBIO IEPEBA CITyYalHOIO OIBITA.

[IpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPY PELICHUU 3aa4.

OneprpoBaTh MOHATHUSIMU: UCIBITAHUE, HE3aBUCHUMBbIC HCIBITAHUSA, CEPUS HCIBITAHUMH,
ycoex M HeyJada,; HaXOAUTh BEPOATHOCTU COOBITUM B CEPUM HE3aBHCHMBIX MCIBITAHHM 10
NEPBOro ycrexa; HaXOJAUTh BEPOSTHOCTH COOBITHI B cepuu UCTibITaHU bepHyiu.

OnepupoBarh NOHATUSAMHU: ClIy4ailHas BEJIMYMHA, PACIPEACICHHE BEPOSITHOCTEM,
auarpaMMa pacrpeiesieHus.

11 KJIACC

CpaBHUBATh BEPOSTHOCTH 3HAYECHUM CIIyYaHOW BEJIMYMHBI 110 PACIPENCICHUIO WM C
ITOMOUIBIO THATPaAMM.

OneprpoBaTh MOHATHEM MATEMaTHYECKOIO OXUIAHUS; NPUBOAUTH IPUMEPHI, Kak
IIPUMEHSIETCS MaTEMATHYECKOE O0KUAAHUE CIyYaHOM BEJIIMYMHBI HAXOAUTh MATEMATUYECKOE
O’KMJIAHUE I10 JaHHOMY pacIlpeeICHHUIO.

HNmeTp npencTaBieHHE O 3aKOHE OOJBIIUX YHCEI.

HmeTp npencraBieHne 0 HOPMAIbHOM PACHPEACICHUH.

BocnurarensHelii noteHnman ypoka «MareMaTHka» peanusyercs 4epes:
® YCTAHOBJICHHUE JIOBEPUTEIIBHBIX OTHOLIEHUIN MEXY YUUTEIEM U €r0 YYCHUKAMH,
CIOCOOCTBYIOLIMX TO3UTUBHOMY BOCHPHSATHIO YYallUMHCS TpeOOBaHUN U
npoch0 y4duTEeNs, NPUBJICUYCHUIO MX BHUMaHUS K OOCYXJAaeMoOill Ha ypoOKe
uH(OopMaLuKY, aKTUBU3ALUHU UX MIO3HABATEILHON JIESITEIbHOCTH;
® NOOYXJCHUE UIKOJIBHUKOB COONIONATh HA YpPOKE OOLIECHPHUHATHIE HOPMBI
MOBEJEHUS, MpaBuia OOUIEHUSI CO CTapIIMMH (YUYUTENIIMH) U CBEPCTHHUKAMU
(ILIKOJIBHUKAMU), IPUHIMIIBI YY€OHON TUCHUIUIMHBI U CAMOOPraHU3alluy;
® [IPUBJICYCHHE BHUMAHHUS IIKOJHbHHUKOB K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha
ypOKax sIBJICHUH, OpraHu3anus uX padoThl C MOTy4aeMON Ha yPOKE COLIMATIBHO
3HaYUMOW MH(pOpMalMell — WHUIMUPOBAHUE €€ O0CYXKJIEHUs, BbICKa3bIBAHUS
y4YallMMHCSI CBOETO MHEHHMs IO €€ TOBOAY, BBIPA0OTKHM CBOEro K Hei

OTHOIIEHUS;
® JICMOHCTPAIIMIO JICTSM IPHMEPOB OTBETCTBEHHOIO, T'PaKIAHCKOTO TIOBEICHHS,
MPOSIBIICHUS YeJI0BEKOII00US u 0OpOCepACYHOCTH, noaodop

COOTBETCTBYIOIIMX TEKCTOB JJISI YTEHHUsI, 3a7a4 JJIsl PEIICHHs, MPOOIEMHBIX
CUTyalui 11 00CY>KJIEHUsI B KJIacce;

® IPpUMEHEHWE HAa YPOKE HMHTEPAKTHBHBIX (OpM  pabOThl  yUaIIUXCSH:
MHTEIJIEKTYAJIbHBIX UIP, CTUMYJIUPYIOIIUX MO3HABATEIbHYI0 MOTHUBAILIUIO
IIKOJIbHUKOB; JUJAAKTUYECKOTO TeaTpa, TJle MOJYYeHHBIE HAa YpPOKE 3HaHUs
OOBITPHIBAIOTCST B TeAaTPajJbHBIX TMOCTAHOBKAX; JHCKYCCHM, KOTOpBIE IalOT
yYaluMcsi BO3MOKHOCTh MPUOOPECTH OIBIT BEACHUS KOHCTPYKTUBHOTO



Juanora; TpynmnoBoil paboThl MM padOThl B Mapax, KOTOPbIE ydaT IIKOJbHUKOB KOMaHAHOW pabore u
B3aUMOJEHUCTBUIO C IPYTUMU AETHMU;

® BKJIFOYEHHE B YPOK MIPOBBIX MPOILEAYDP, KOTOPHIE TOMOTAIOT MOAJIEPKaTh MOTUBALIMIO I€TEN K MOIYYEHUIO
3HAHUUW, HAJaKUBAHUIO MO3UTHBHBIX MEKIWYHOCTHBIX OTHOUIEHWN B KJIacCE, MOMOral0T YCTAHOBJICHUIO
no0poskenaTenbHOM aTMocdephl BO BpeMsl ypOKa;

® OpraHu3alysi HaCTaBHUYECTBA MOTHUBUPOBAHHBIX M 3PYAMPOBAHHBIX YYaIUXCA HAJl UX HEYCIIEBAIOIINMHU
OJIHOKJIACCHUKAaMH, JAIOLIEro IIKOJbHUKAM COLMAJbHO 3HAYUMBIA OIBIT COTPYAHUYECTBA U B3aMMHOMU
MTOMOIILIY;

® UHULMHAPOBAHUE U MOJACPKKY UCCIEIOBATEIBCKON AEATENBHOCTH IKOJBHUKOB B paMKaxX peaju3alii UMU
WHJUBUyAJIbHBIX M TPYNIOBBIX HCCIEI0BATEIbCKUX MPOEKTOB, YTO JACT IIKOJbHUKAM BO3MO>KHOCTH
MPUOOPECTH HABBIK CAMOCTOSITEIBHOIO PEIICHUS] TEOPETUYECKOM MpOOJIEMbl, HABBIK T'€HEPUPOBAHUS U
odopmiieHHs1 COOCTBEHHBIX UEW, HABBIK YBAKUTEJIBHOIO OTHOIIEHHUS K YYKUM UAESIM, 0QOPMIIEHHBIM B
paboTax Jpyrux HcCClIe[OoBaTeneil, HaBblK NYOJIMYHOTO  BBICTYIUIEHMS NEpel  ayAUTOpPHUEH,
apryMEHTUPOBAHMS U OTCTAMBAHUS CBOECU TOUKH 3PEHUS.



TEMATHYECKOE IINTAHUPOBAHUE «AJITEBPA U HAYAJIA AHAJIU3A»

10 KUIIACC
KosauuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM K o (un¢posBbie)
n/n NpOrpamMmal Beero OHTPOJIbHBIE PAKTHHECKHE | GpasoBaTeabHbIe
padoThbI padoThI
pecypchl
MHOKeCTBO JeHCTBUTENBHBIX YHCET.
1 Mmuorowiensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI JIMHEHHBIX
YpaBHEHUN
5 Oynkiuu U rpaguku. CtenenHas QyHKIMS ¢ 12 1
LEJIBIM [TOKa3aTeseM
3 Apudmernueckuit KOpeHb N-0il CTENEHH. 15 1
HppaunoHanbHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. [lokazaTenbHble 10 1
ypaBHEHHS
Jlorapudmuueckas QyHKIUS.
5 1 18 1
orapudMuueckue ypaBHeHuUs
6 TpuronomeTrpuieckue BbIpaKEeHUs U 29 1
yYpaBHEHHS
7 [locnenoBarenbHOCTH U IPOTPECCUN 10 1
8 HenpepsiBabie pynkuuu. [IponszBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 5 5
3HAHWUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KIIACC

KosmmuecTBo yacoB DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM Kontponbusie  TpaxTieckie (uudgposbie)
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 I/ICCJ'IG,I[OBaHI:IC GYHKIHHA ¢ TOMOIIIBIO 29 1
IPOU3BOTHON
2 ITepBooOpa3Has 1 HHTETpaT 12 1
3 ['paduku TPUrOHOMETPUYECKUX (PYHKIIHIA. 14 1
TpuronomeTpuyecKre HEpaBEHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 1
norapuMuUecKre HepaBeHCTBA
5 KommuiekcHbie uncia 10 1
6 HatypanbHble U 11enble uncna 10 1
CucreMbl palliOHABHBIX, UPPAIMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
yYpaBHEHUU
8 3amaun ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 AU 16 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0




TEMATHYECKOE IINTAHUPOBAHUE «'EOMETPUS»

10 KITACC
KosmuecTBo yacoB DJIEKTPOHHbBIE
Ne HanmeHnoBaHue pa3je/ioB U TeM (uudgposbie)
n/n NPOrpaMMmblI Bcero Konrpoapnpie | Ipakruieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
1 BBenenue B ctepeomeTpuio 23 1
9 B3anMHOe pacrionoxeHue npsiMbIX B 6 1
IPOCTPaHCTBE
3 [TapannenbsHOCTh NPSAMBIX U IVIOCKOCTEH B 3
IPOCTPaHCTBE
4 HepneHz[mSyns[pHOCTb OpPSMBIX U o5
IUTOCKOCTEH B IPOCTPAHCTBE
5 VYTiIBl ¥ paccTosHUSA 16 1
6 MHororpanHuku 7 1
7 BekTopsl B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111eHNE U CUCTEMAaTU3aIUs 5 2
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




11 KIIACC

KosmmuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM udpossbie
Ne ni/m S — pasi Beero Konrpoabnbie | IIpakTuyeckue f:é pg):*l.) oBAaT e.])IbeI e
padoThI padoThI pecypebi
1 AHaMTHYECKAsi TEOMETPHS 11 1
5 [ToBTOpEHHE, 0606H16HI:I€ u 11 1
CUCTeMAaTH3AIVsI 3HAHUN
3 O0bEM MHOTOTpaHHHKA 12 1
4 Tena BpameHus 19 1
5 [Tnomaay moBEpXHOCTH U 00BEMBI 5 1
KPYTJIBIX TEIT
6 JIBroxeHus 4 1
7 [ToBTOpeHwue, O606HI€HI§G u 5 )
CUCTEMAaTH3aIHs SHAHUIA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 8 0




TEMATHYECKOE IIJIAHUPOBAHUE

10 KITACC

«BEPOATHOCTDb»

KosmuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iejioB H TeM ugposbie
Ne o/m HpOrpAMMEI p Beero Kourpoabnbie | IlpakTuyeckue f)lgpg):*l.) OBaTe.])Ibele
padoThI padoThI pecypes
1 [IpencraBneHne JaHHBIX M OMHCATEIbHAS 4
CTaTUCTHKA
CrnyyaiiHble ONBITHI U CITy4aliHbIE COOBITHS,
2 OIIBITHI C PABHOBO3MO>KHBIMU 3 1
3JIEMEHTAPHBIMU UCXOAaMU
Onepanuu HaJl COOBITUSMU, CIIOKEHHUE
3 BEPOSITHOCTEN 3
VYcnoBHas BEpOSITHOCTb, IEPEBO
4 CIIy4altHOTO OmbITa, (hOpMyJIa MOJIHON 6
BEPOSITHOCTH M HE3aBUCUMOCTb COOBITUI
5) OneMeHTbl KOMOMHATOPUKHU 4
6 Cepuu 1ocie10BaTeNbHbIX UCIIBITAHUI 3 1
7 CrnyualiHble BEIMUUHBI U pacripeiesIeHUs 6
8 O06o0011eHNe U crucTeMaTh3alus 3HaHu | 5 2
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11 KIIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

MaremaTu4ecKkoe OKuIaHue CIydaitHOM
BEJINYHHEI

Jucnepcusi U cTaHJapTHOE OTKJIOHEHUE
CIIy4ailHON BEJIMYHUHBI

3aKoH OOIBIINX YHCET

HenpepbiBHBIE ClTydaiiHbIE BETUYHHBI
(pacrtipenereHus)

Hopmanbenoe pactipenenenus

NN (W B~

[ToBTOpenue, o6o0IIeHNE 1
cHUCTeMaTU3alus 3HAHUI

o O A WD

OBIIEE KOJIMYECTBO YACOB 10 ITPOI'PAMME

34
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