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IHosicHuTEeNLHAA 3aNIUCKA
K npeaMery «MaTeMaTHKa

[Iporpamma 1Mo MaTreMaTWKe Ha YPOBHE CpPEIHEro oOImero obpa3oBaHUs
pazpaborana Ha ocHoBe PI'OC COO c¢ y4€TOM COBPEMEHHBIX MHPOBBIX
TpeOoBaHUi, MPEABIBISIEMBIX K MaTeMaTuueckoMy oOpa3zoBaHuio. Peanuzarmu
nporpaMmbl MO  MaTeMaTUKE OOECIEYMBAET  OBJIAJACHUE  KIIHOYEBHIMU
KOMIIETEHIIUSIMU,  COCTaBIISIONIUMU OCHOBY TSt CaMOpa3BUTHUA U
HETPEPBIBHOTO 00pa3oBaHUs, IIEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO U
MM03HABATEJILHOTO PAa3BUTHS JIMYHOCTH O0yUAIOITUXCSI.

B mporpamMme 1mo MaremaTuKe YYT€HBI UJed W Tosiokenus Konnenuun
pa3BUTUSI MaTeMaTh4yeckoro ooOpazoBaHusi B Poccuiickoit @enepauun. B
COOTBETCTBUU C Ha3BaHUEM KOHIIEIIIMH, MAaTEMATHUYECKOE 00pa30BaHKE JOJKHO,
B YAaCTHOCTU, TMPEJOCTABIATh KaXIAOMY OOYy4YaroIIeMyCsi BO3MOXXHOCTh
JOCTUKEHHUS YPOBHS MaTEMaTUUECKUX 3HAHUHN, HEOOXOUMOTO JIJIsl adbHEUIIIeH
YCIEIIHOM JXKU3HU B oOmiecTBe. MIMEHHO Ha pelieHue STOM 3ajayu HalleJieHa
nporpaMma o MaTeMaTuke 6a30BOro ypoBHS.

[IpuopureTHpiMu LensiMU 00yueHus martematuke B 10-11 kmaccax Ha
0a30BOM ypOBHE SIBJISIFOTCSI:

bopMHpOBaHHWE  LEHTPAIBHBIX  MATEMaTUYECKUX  IMOHATUH  (4YHUCIO,
BEJIMYMHA, reoMeTpuyecKas ¢urypa, nepeMeHHasl, BEPOSITHOCTb,
(GyHKIM),00€CcTIeYBAIOIINX IIPEEMCTBEHHOCTh U NIEPCHEKTUBHOCTD
MaTeMaTHYECKOTro 00pa30BaHUs 00yUarOMINXCS;

NOJIBEICHHE O0YYarOIIMXCsl Ha JOCTYITHOM JJiIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKHU U OKPY>KAIOLIETO MUPA, IOHUMAaHUE MAaTEMAaTUKH KaK
4acTH OO1IEH KyJbTYypbl YEJIOBEUECTBA;

pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH OOyyaroumxcs,
NIO3HABATEJIbHON AKTHMBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTHYHOCTH
MBIIUICHUS, UHTEpPECa K U3YUEHUIO MAaTEMATHKHU;

¢opMupoBaHrEe (PYHKIIMOHATBHON MAaTeMaTU4YEeCKOW IPaMOTHOCTU: YMEHUs
pacno3HaBaTh MAaTeMaTUYECKHME  acleKTbl B pPEANbHBIX  KU3HEHHBIX
CUTyallUsIX M TPHU H3YYEHUH JPYTrUX YYEeOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (POPMYITUPOBATh UX HA S3bIKE MATEMATHKHU
M CO3/1aBaTh MATEMAaTHYECKHUE  MOJIEIH,  MPUMEHSTH OCBOCHHBIN
MaTeMaTUYeCKUl  ammapar [Uisl pelieHus] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJyUYEHHbBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMU coiepkaHusi MatemaTuku B 10—11 knmaccax sBisitoTcst:
«Yucna u  BblUMCIEHMS», «Anredpa» («AnreOpanyeckue BBIPAKCHUSY,
«YpaBHEHMs UM HepaBeHCTBa»), «Hadama MareMaTH4ecKoro aHaiau3ay,
«Teometpusy («I'eomeTpuueckue QGUTypsl U WX CBOMCTBa», «l3mepenue
Ir€OMETPUYECKUX BEIMYUH»), «BeposTHOCTh M cratuctuka». [laHHbBIE JTHHHUH
pa3BUBAIOTCS MapajljIeNIbHO, KaXJasi B COOTBETCTBUHM C COOCTBEHHOW JIOTUKOH,
OJIHAKO HE HE3aBUCMMO OJHAa OT JpYrod, a B TECHOM KOHTaKTe U
B3aumozeiictBuu. Kpome 3Toro, mx oOBEAMHSAET JIOTMYECKas COCTaBISIOLIAs,
TPaJAULIMOHHO MpUCYyLIas MAaTEMATUKE U MIPOHU3BIBAIOLIAS BCE MAaTEMAaTUYECKHE



Kypchl U coaepxkatenbuble JguHuu. ChopmymupoBannoe B DPI'OC COO
TpeOOBaHUE «BJIQJCHUE METOJIaMH JOKa3aTeIbCTB, AJIrOPUTMaMH pEIICHUs
3a/1a4, yMeHue (HOpMYyJIMPOBaTh ONPEACIICHHS, aKCHOMBI U TEOPEMBI, IPUMEHSATh
UX, IPOBOJUTH JI0KA3aTEIbHBIC PACCYKACHHUS BXOAE PEUICHUS 3a1a4» OTHOCUTCS
KO BCeM Yy4YeOHBIM KypcaMm, a (opMHpoBaHHE JIOTHYECKHX yMEHUU
pacripeniensieTcss 0 BCeM TojlaM  OOy4YeHHS Ha YPOBHE CPEIHEro OOIIEero
o0pa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO wmareMaThka SBISETCS 00sS3aTEIbHBIM
MpeMETOM Ha JaHHOM YpOBHE oOpa3oBaHus. [IporpamMmoii 1Mo MareMaTuke
npeaycMaTpuBaeTCsl U3ydeHHE y4eOHOro mpeamera «MaremaTukay B pamKax
TPEX y4eOHBIX KypCOB:

«Anrebpa M HayaJla MareMaTH4YecKoro aHaiauza», «['eomeTpus»,
«BeposTHOCTE M cratucTHKa». @POpPMHUPOBAaHUE JIOTMYECKUX  YMEHHMU
OCYILIECTBIISIETCA HA MPOTSHKEHUU BCEX JIET OOy4YEHUsS HA YPOBHE CPEIHErO
o01ero 00pa3oBaHUsl, a AJIEMEHTHI JIOTUKU BKJIIOUAIOTCA B COJIEP)KaHUE BCEX
Ha3BaHHBIX BHIIIE YU€OHBIX KYPCOB.

OO6mree ymncino 9acoB g n3ydeHus mareMatuku — 408 gacoB B 10 kmacce—
204 4gaca (6 yacoB B HeAen0), B 1 1kmacce—204 gaca (6 4acoB B HEJETIO).

Kypc «Aaredpa u Hauajia aHAJIN3a)»

Pabouass mporpamma  yuyeOHOro Kypca «Anrebpa W Hauana
MaTeMaTUYeCKOro aHajin3a» 0a30Boro ypoBHs i oOywarommxcs 10 —11
KJaccoB  pa3pabotaHa Ha ocHoBe DenepaJbHOr0  TOCYAApCTBEHHOTO
o0pa30BaTeNbHOr0 CTaHAApTa CpeAHero oobmero oOpa3oBaHUs, € Y4YETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHUM, MPEABABISAEMBIX K MaTeMaTHYECKOMY
00pa3oBaHUIO, U TPAIULIUNA POCCUICKOro 00pazoBanus. Peanusaius nporpaMmbl
o0OecrieunBaeT OBJAJCHHE KIIOYEBBIMH KOMIETCHIUSAMHU, COCTABIISFOIIMMU
OCHOBY I CaMOpa3BUTHUA M HEMPEepPhIBHOTO 00pa3oBaHUs, IEIOCTHOCTD
OOLIEKYJIbTYpPHOT0, JUYHOCTHOTO M TO3HABATEIBHOTO PA3BUTHUS JMYHOCTU
00yJarommxcs.

eau ndyyenus Kypca

Kypc «AnreOpa u Hayana MaTeMaTUYECKOrO aHAJIU3a» SBIIAECTCS OAHUM M3
HanOoJiee 3HAYMMBIX B MPOrpaMMe CTaplled IIKOJbl, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH O0eclneynBaeT HHCTPYMEHTaJbHYI0 0a3zy Il M3y4yeHHUs BceX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroil CTOPOHBI, (GOPMHUPYET JOTHYECKOE U
a0CTpaKTHOE MBIILICHUE YYalluXcsi Ha ypOBHE, HEOOXOJIMMOM JJii OCBOCHHS
KypcOB HMH(OpPMATHUKH, OOIIECTBO3HAHUS, MCTOPUHU, CIOBECHOCTU. B pamkax
JAHHOIO Kypca ydaluecs OBJIAJIEBAIOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMyJIUPYeT CBOM JIOCTHXKEHUSI B MaTeMaTu4yeckoil popme.

Kypc anreOpsl 1 Hayaql MaTeMaTHYECKOI'O aHajIM3a 3aKJIaJblBAET OCHOBY
IUIS YCTIEUTHOTO OBJIAJICHUS 3aKOHAMH (DU3UKHU, XUMHUH, OMOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHICHIMH DKOHOMUKM M OOIIECTBEHHOM KU3HHU, MO3BOJIAET
OpUEHTHUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,



YBEPEHHO HCIOJIb30BAaTh UX B MOBCEIHEBHOM XKM3HU. B TOXXe Bpems OBllaieHue
aOCTpakTHBIMM U JIOTHYECKH CTPOTUMH MAaT€MAaTUYECKUMHU KOHCTPYKIUSMU
pa3BUBA€T YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPXKACHUS, UCIOIb30BaTh 0000IIEHNE U KOHKPETU3alHI0, abcTparupoBaHue
U aHaJIOTHI, (POpMHpPYET KpeaTUBHOE M KPUTHYECKOE MbluieHue. B xoxe
M3ydeHusi anreOppl M Hadajl MaTeMaTHYeCKOro aHajM3a B CTapllield IIKoJe
yyallpecs  MOJy4aloT HOBBIM  ONBIT  pElIEHUs  MPUKIATHBIX  3a7ad,
CaMOCTOSITENIBHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIEJICH pealIbHbIX CUTyallui
U UHTEPIPETAlMM MOJYYEHHBIX PpEUICHUH, 3HAKOMSTCS C IpUMeEpaMu
MaTeMaTUYECKNX 3aKOHOMEPHOCTEW B MPUPOJE, HAyKe M B HCKYCCTBE, C
BBIJAIOIIUMUCSA MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOPaAMHU.

Kypc o6manaer 3Ha4uTENBHBIM BOCHUTATEIbHBIM IMOTEHIMAIOM, KOTOPBIA
peasin3yercss  Kak  4yepe3  ydeOHbIi  MmaTepuan,  CIOCOOCTBYIOIIMN
dbopMUpOBaHUIO

Hay4yHOTO MHPOBO33pPEHHMs, TaK M d4epe3 crnenuduky ydeOHOU AesTeTbHOCTH,
TpeOyronen CaMOCTOSITEIILHOCTH, AKKYpaTHOCTH, MPOJOJLKUTEIBHOU
KOHICHTPAIIM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJYYCHHBIN PE3yJIbTar.

B ocHoBe meromauku oOydeHHMs aiarebpe W HadajaM MaTeMaTHYeCKOIO
aHaJM3a JISKUT JeITeIbHOCTHBIA MPUHITUI O0YUICHUS.

Crpykrypa Kkypca «Anrebpa ¥ Hadaja MaTeMaTHYECKOrO aHaIU3a»

BKJIIOYAET CJEAYIOIIME COJEPKATENbHO-METOINUECKHE JuHUM: «Yucna wu
BBIUMCIICHHUS,
«Oynknuun  u rpadukm», «YpaBHEHMS M HepaBeHcTBay, «Hauama
MaTEMaTUYE€CKOro aHamuz3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHEIE
COJZIEPKATEIIbHO-METOANYECKUE JIMHUU HW3Yy4arOTCs Ha TPOTSHKCHUU JIBYX JIET
00y4eHHUsl B cTaplel MIKOJE, €CTECTBEHHO JOMOJHSS IPYT ApYyra U MOCTENEHHO
HACBIIIASICh HOBBIMM TE€MaMHM W pasfenamu. JIaHHBIM Kypc  SIBIISIETCS
UHTETPATUBHBIM, TIOCKOJBKY OOBEIUHSET B ceOe CoACp)KaHUE HECKOIBKUX
MaTeMaTHYCCKUX JUCHUIUIMH: airedpa, TPUTOHOMETPHUS, MaTeMaTHYSCKUI
aHAJIN3, TEOPUS MHOXKECTB U Jp. [lo Mepe Toro kak ywamuecs OBIaJ€BAOT BCE
OoJjiee IMIUPOKMM MATEMaTHYECKUM allllapaToM, y HHUX TMOCJIEAOBATEILHO
dbopMupyeTcsi U COBEPIICHCTBYETCS YMEHHUE CTPOUTh MAaTE€MaTUUYECKYIO MOJIETh
pearbHOM CHUTyallMM, TMPUMEHSTh 3HAHUs, TMOJYYEHHBIE B Kypce «Anrebpa u
Hayaja MaTeMaTUYeCKOrO  aHajau3a», M1  PEIIEHHS  CaMOCTOSITEIIBHO
chopMynMpOBaHHON MaTeMaTHYECKOW 3a7adyd, a 3aTeM HHTEPHpPEeTUPOBaTh
IIOJIy4YE€HHBIN Pe3yJIbTar.

ConepxarenbHO-MeTOoANYEeCKast TUHUS «Hucia U BRIYMCIIECHUS 3aBEPIIACT
dbopMupoBaHHE HABBIKOB HCIIOJIb30BaHUS JICMCTBUTEIBHBIX 4YHCEN, KOTOPOE
OBLJI0O HAayaTO B OCHOBHOW ImKoyie. B crapmieil mkose ocoboe BHUMaHUE
yaensercs: GOPMUPOBAHUIO MTPOYHBIX BHIYUCIUTEIHHBIX HABBIKOB, BKIIFOUAFOIIINX
B cecOS HCMOJB30BAaHHE PA3IUYHBIX (OPM 3alliCH JACHCTBHTEIIBHOTO 4YHCIIA,
YMEHHUE PAIMOHAIBHO BBIMOJHATh JACHCTBUA C HUMH, J€JIaTh IPUKHUIKY,
olleHUBaTh pe3yabTar. OOyuarniuecs MOJy4aloT HaBBIKM MPUOTHKEHHBIX
BBIUMCJICHUH, BBITOJHEHUS JEUCTBUM C YMCJIAMU, 3alIMCAHHBIMU B CTaHJAAPTHOU



¢opMe, HCHOIB30BaHUS MAaTEMAaTHYECKUX KOHCTAHT, OIICHUBAHHS YHCIOBBIX
BBIPAKEHUU.

JInnnsa «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS Ha MPOTSIKEHUU BCErO
oOyueHusi B CTapuled WIKOJIe, MOCKOJbKY B KaXIOM pas3zeiie MporpamMmbl
IPEeIyCMOTPEHO PELIEHHE COOTBETCTBYIOUINX 3a/1a4. OOydaronuecs: OBlIaeBaoT
pPa3IMYHBIMA METOJAMM PELICHUs LEJbIX, PAlMOHAJIbHBIX, WPPALMOHAJIBHBIX,
MOKAa3aTeIbHBIX, JIOTAPU(PMHUUECKHUX U TPUTOHOMETPUYECKUX YpaBHEHUIA,
HEPaBEHCTB M uX cucreM. llomydeHHbIE YMEHMS HCIOJB3YIOTCS IIpU
UCCIIEIOBaHUN (DYHKUIUN C MOMOUIbIO MPOU3BOJHOM, PEIICHUU MPHUKIATHBIX
3a]1a4 U 3a/1a4 Ha HaXO0XJACHNE HauOOJbIINX U HAMMEHBIIUX 3HAUCHUHN (QYHKITUH.
JlanHast cojeprkaTelbHas JUHUS BKIIOYaeT B cebs Takke (HOpMHUPOBAHHE
YMEHHM BBINONHATH pacu€Thl 1O ¢opMylaM, MpeoOpa3oBaHUS LETBIX,
palMOHAJIBHBIX,

UPPALUOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUHN, a TaKXKe BBIPAKECHUI,
colepKaluX CTENeHu W Jorapudmel. braromaps w3ydenwio anreOpanveckoro
Marepuanga MPOWCXOAWT JajbHEHINEe pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBINUICHHS YyYaIuxcs, (HOPMUPYIOTCS HABBIKK JACTYKTHBHBIX
paccykJeHuid, pabOThl €  CHUMBOJIBHBIMH  (opMamMu, TMpeJCTaBICHUS
3aKOHOMEPHOCTEH U 3aBUCHUMOCTEW B BHJIE€ PABEHCTB M HEPABEHCTB. AlreOpa
npemiaracT d(QQPEKTUBHBIC HWHCTPYMEHTHI [UJISl PEMICHUS TPAKTHYCCKUX U
€CTECTBEHHO-HAYYHBIX 3a/a4, HATJSITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3bIKA HAYKHU.

CopnepxarenpHO-MeTOaUYeCKass JUHUS «DyHKIMM W TpaduKu» TECHO
MeperuieTaeTcss ¢ APYTHMH JIMHUSAMH Kypca, MOCKOJBKY B KaKOM-TO CMBICIIE
3a1aéT TMOCJIEeNOBATeIbHOCTh H3yYeHUs MaTepuana. l3ydeHue CTeneHHOM,
MOKA3aTeNbHOM, JOrapuMUYECKOH U TPUTOHOMETPUUYECKUX (PYHKIUH, HUX
CBOMCTB U Ipa(MKOB, UCIIOIb30BaHUE (PYHKIIUN JIJIST PEIICHUs 3a7a4 U3 JIPYTUX
y4eOHBIX MPEAMETOB U PEATBHON KM3HU TECHO CBSI3aHO KaK ¢ MaTEMaTHYCCKUM
aHAJIM30M, TaK W C PEIICHHEM YpaBHECHWW W HepaBeHCTB. [Ipu 3Tom OojbInoe
BHUMaHHE yaAenseTcss (OPMHUPOBAHUIO yMEHHUS BbIpaxarh GopMmysIamMu
3aBUCUMOCTH MEXAYy pPa3IUYHbIMH BEJIMYUHAMH, WCCIEIOBATh MOJIYYCHHbBIC
byHKIIMU, CTpouTh UX Tpaduku. Matepuan 5TOH COAEPKATEIBHON JIMHUU
HalleJIecH Ha pPa3BUTHEC YMEHWH W HABBIKOB, TIO3BOJISIONINX BBIPAKATh
3aBUCUMOCTH MEXAY BEIMUYMHAMH B pa3IdyHOW ¢GopMe: aHAIMTHUYCCKOM,
rpadguueckoii u cioBecHOW. Ero wm3yueHume cmocoOCTByeT pa3BUTHIO
AITOPUTMHYECKOTO MBIIIJICHUS, CIOCOOHOCTH K O0OOIIEHUIO M KOHKPETU3AIINH,
VICTIOJIb30BAHUIO aHAJIOTUU.

ConepxarenpHas nuHHS «Hauana maremMaTudeckoro aHajvsa» IO3BOJISET
CYIIECTBEHHO PACIIUPHUTH KPYT KaK MaTeMAaTHUYECKUX, TaK M TMPHUKJIATHBIX 3a/1a4,
JOCTYITHBIX O0YYarOIUMCs, Y KOTOPBIX MOSBIISICTCS BO3MOXXHOCTb MCCIIEIOBAThH
U CcTpouTh Tpaduku (QYHKIMI, OMpEeneisiTh WX HAUOOJBIITNE W HAUMEHbBIINE
3HAYEHUS, BBIYUCIATH TUIOMAAN GUTYp U 0O0BEMBI TEJ, HAXOAUTH CKOPOCTU U
YCKOpeHHs TporieccoB. J[aHHas coaepkarelbHas JWHUS OTKPHIBACT HOBBIC
BO3MOYXHOCTH ITOCTPOCHHUS MAaTEMaTHYCCKHUX MOJCICH peanbHBIX CHUTYaIIHH,



HaxXO0XJICHUSl HAWIYYIIEro PElICHUs] B MPUKIAJAHBIX, B TOM YHCJE COLIMAIbHO-
SKOHOMHUYECKHUX, 3a/1a4yax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOro aHau3a
CIIOCOOCTBYET  pa3BUTUIO  a0OCTPAKTHOrO,  (POPMaIbHO-IOTUYECKOTO U
KpPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUM pPACIO3HABaTh MPOSBICHUS
3aKOHOB MAaTEMaTUKHU B HayKe, TEXHHKE U UcKyccTBe. OOydaronumecs y3HarT O
BBIJIAIONINXCS pPe3yJbTaTax, MOJYYCHHBIX B XOAE Pa3BUTUA MaTEMaTHUKH Kak
HayKH, U UX aBTOpaXx.

ConeprkareabHO-METOAUYCCKass JTMHUS «MHOXKECTBA M JIOTHKa» B OCHOBHOM
MOCBSAIICHA JJIEMCHTAaM TEOPHH MHOXECTB. TE€OpETHKO-MHOKECTBCHHBIC
IIPEJICTAaBIICHUS TTPOHU3BIBAIOT BECh KYypC IIKOJbHONH MAaTeMAaTHKU M TPEIararoT
Han0oJIee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIONINN BCE pa3/ielbl MATEMATHKHU U €€
MIPWIOKEHUH, OHA CBSI3BIBAIOT Pa3HbIC MAaTEMAaTUYECKHUE TUCIUTIINHBI B €IMHOE
nenoe. [loaTroMy BaKHO J1aTh BO3MOXHOCTH IITKOJIBHUKY ITOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOM MAaTeMAaTHKH W MCIOJb30BaTh €ro s
BBIPQKCHHS CBOMX MBICIICH.

B kypce «Aunrebpa u Hayaiza MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MaTEMaTHYECKOTO MOJCIHUPOBAHHUSA, KOTOPHIC MPU3BAHBI
chopMHpOBaTh HABBIKA  IOCTPOCHHMSI  MOJENEH  peajbHBIX  CHUTYyaIluH,
WCCICMAOBAHMS OTUX MOJEICH ¢ TIOMOIIBIO  ammapara ainreOpel u
MaTEMaTUYECKOTO aHaJIM3a U UHTEPIPETAIMH MOJYICHHBIX Pe3ysbTaToB. Takue
3aJlaHusl BIUIETEHBI B K&l W3 Pa3JeioB MPOrpaMMbl, IMOCKOJIBKY BECh
MaTepuan Kypca MHAPOKO MCIOJIB3YeTCs IS PEIICHHs] MPUKIaAHBIX 3a1ad. [Ipu
pEeIICHNM  pealbHBIX  MPAKTHYECKUX  3aJad  ydJaluecs  pa3BUBAIOT
HAO0JIIOIATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  QHAJOTHIO, O0000IIaTh ©W  KOHKPETU3UPOBATh  IPOOIIEMY.
HesitenpbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3aja4
OpraHU3yeTCsl B TIpOIleCcCe HM3Y4YEHHUsS BCEX TeM Kypca «Anrebpa W Hadana
MaTeMaTHYECKOTO aHaTN3ay.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

B yueOHOM mutaHe Ha M3ydeHUE Kypca aiareOpbl U Hayall MaTeMaTUYeCKOTO
aHaju3a Ha 0a30BOM ypoBHe oTBOoJuTCS 4 yaca B Heaento B 10 kimacce u 4 yaca
B Heenmio B 11 kimacce, Bcero 3a fiBa rojia oOydeHus — 272 Jaca.



Kypc «I'eomerpus»

["'eomeTpus SBISIETCS OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
o0miero oOpa3oBaHusi, Tak Kak oOecredynBaeT BO3MOXHOCTb M3Y4YECHHS
KaK TUCIMIUIMH €CTECTBEHHO-HAYYHOI HANPaBJICHHOCTH, TaK U T'yMaHUTAPHOMH.

Jlormdeckoe MbIIIIEHHE, (OPMUPYEMOE TMPU H3YYCHHHU OOYYarOIIMMHUCS
NOHSATUIHBIX OCHOB T'E€OMETPUM M TOCTPOCHUHU IETIOYKHU JIOTMYECKUX
YTBEPXKACHUM B XOJI¢ PEIICHUS T€OMETPUYECKHX 3a]ad, YMEHHE BBIABUTATh U
OIPOBEpPraTh T'MIIOTE3bl HETIOCPEACTBEHHO HUCMOJIB3YIOTCS MPU PEUICHUU 3a7ad
€CTECTBEHHO-HAYYHOT'O IIUKJIa,B YACTHOCTH U3 Kypca (PU3UKU.

YMeHne OpUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTAX JEATENBHOCTH 4esioBeka. OpueHTalMs 4eJloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €r0 COIHAIBHOTO ObITHS, (opma
OTPa)KEHHsI OKPY’KAIOIIETO MHpA, YCIOBUE YCIEUIHOTO MO3HAHUA M aKTUBHOTO
npeoOpa3oBaHusl JIEHCTBUTENBHOCTH. OnepupoBaHHe MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEAUHSET pa3HbIE BU/IbI yueOHOMI u TPYJI0BOM
NESATENIbHOCTH,  SIBISIETCS  OJIHUM U3 NMPO(PECCHOHAIBHO BA)KHBIX KadyeCTB,
O3TOMY aKTyajibHa 3amaya dopMupoBaHua y oOyJaronmxcs
IPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBUIHOCTA OOpPA3HOTO MBILIUICHUS —
CYLIECTBEHHOI'O KOMIIOHEHTa B MOATOTOBKE K NMPAKTUYECKOW NEATEIBbHOCTHU IO
MHOTHM HaIlPaBJICHUSM.

Lleab ocBoeHusi mporpaMmmbl yueOHoro kypca «I'eomerpusp» Ha 6a30BOM
ypoBHE 0O0ydeHHs — oO0meo0pa3oBaTebHOE U OOIIEKYJbTYPHOE pa3BUTHE
oOydaromuxcst  4yepe3  0OecredeHHe  BO3MOXKHOCTH  MPUOOpETEeHUsT MU
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHUW U JIeHCTBUH,
CHeU(PUUHBIX  T€OMETPUH, BO3MOKHOCTH  YCIEIIHOTO  MPOJOJIKCHHS
oOpa3oBaHMsI 1O  CHELUATBHOCTSAM, HE CBA3AHHBIM C  [PHUKJIAJHBIM
UCIIOJIb30BaHUEM T€OMETPHUHU.

[TpuopureTHBIMU 3ajauaMu OCBOCHUS y4eOHOro Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sIBASIOTCS:

(dbopMHpoBaHUE MPEACTABICHUS O TEOMETPUHU KAK YACTH MUPOBOM KYJIbTYpPbI
Y OCO3HAaHHUE €€ B3aMOCBSI3U C OKPYXKAIOIUM MHPOM;

(dbopMHpOBaHHE NPEICTABICHUS O MHOIOTPAaHHUKAX M TelaxX BpAallCHUS
KaK O Ba)XXHEMIIMX MAaTeMaTHYECKUX MOJENAX, MO3BOJSIOIMX ONUCHIBATh U
U3y4aTh pa3Hble SABJICHHS OKPYXKAIOLIEro MUPA;

dbopMHpoBaHrE YMEHHUS PACIO3HABATh HA YepTEkKaX, MOJEISIX U B pealIbHOM
MUPE MHOTOTPAHHUKH U TeJla BPaIlCHUS;

OBJIaJICHWE METOJAaMM DPEIICHHs 3a7a4 Ha MOCTPOCHHUS Ha H300paKeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

dbopmupoBaHue yMEHUs OMepUpOBaTh OCHOBHBIMHU
NOHATUSAMUA O MHOIOTPAaHHMKAaX W TelaxX Bpall€HUsT W HUX OCHOBHBIMU
CBOMCTBaMU;

OBJIQJICHHE AJITOPUTMAaMH PEILIEHUSI OCHOBHBIX THUIIOB 33Ja4, (POPMUPOBAHUE
YMEHUS IPOBOJUTH HECIIOKHBIE JOKA3ATEIbHBIE PACCYKICHHS B XOJI€ PEILICHHUS
CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COACPKAHUEM;



pPa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEN O0Yy4aromuxcs,
MO3HABATENIbHOW AaKTHUBHOCTH, WCCJIEAOBATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIIUICHUS;

dbopmupoBaHre (PYHKITMOHAIEHONH TPaMOTHOCTH, PEJIECBAHTHON T€OMETPHH:
YMEHHUE pPaClO3HABaTh MPOSBICHUS T€OMETPUUECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEHN B pEajibHbIX KU3HEHHBIX CUTYAlUSIX U MPU U3YUYEHUH JPYTUX
Y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
bopMyIpPOBaTh UX HA SI3BIKE TEOMETPHUH M CO37aBaTh TE€OMETPUUECKIE MOJICIH,
MPUMEHSITh OCBOCHHBIM T€OMETPUYECKUUN amnmapar i PELICHHS MPaKTHKO-
OpPUEHTUPOBAHHBIX 3aJay, HWHTEPIPETUPOBATh M OLEHUBATH IOJYYECHHBIC
pEe3yJIbTaTHI.

OTnMYUTENFHONM OCOOCHHOCTBIO TMPOTpPaMMBbl IO TEOMETPUM  SIBIISAETCS
BKJIIIOYEHHE B KypC CTEpPEOMETpPUHM B HaAyaje€ €ro H3y4eHus 3ajad,
peliaeMbpIX Ha YpOBHE HMHTYWTHMBHOIO TO3HAHUS, M OMNPEACIEHHBIM 00pa3oM
OpraHu30BaHHas paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JTOTHYECKOTO
U IIPOCTPAHCTBEHHOI'O MBIIUICHUSI, CTUMYJIUPYET NPOTEKAHUE HWHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYETK JAIBHEHIIEMY U3YUYECHUIO MPEIMETA.

[Ipeamnourenue OTAAETCS HATJIAIHO-KOHCTPYKTUBHOMY METOJY OOy4YeHHs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOE€M OCHOBE YYBCTBEHHOCTH
MPEAMETHO- MPAKTUYECKOW  AEATEIbHOCTU.  Pa3BUTHE MPOCTPAHCTBEHHBIX
MPEACTABICHUM y OOYyYalolmuXcsi B Kypce CTEPEOMETPUM TPOBOAMUTCS 3a
cu€T pemieHus 3aja4 Ha CO3JlaHue MPOCTPAHCTBEHHBIX OOpa30B W 3a7a4 Ha
ONEPUPOBAHUE TPOCTPAHCTBEHHBIMU oOpazamu. Co3nanue oOpa3za
MPOBOAUTCS c OMOpOM Ha HATJIAIHOCTh, a ONEpPHUpOBaHHME 00pa3oM — B
YCJIOBUSIX OTBJIEUECHHS OT HAIISITHOCTH, MBICIIEHHOTO MU3MEHEHHUS €r0 UCXOJHOTO
COJIepKaHHsI.

OCHOBHBIMH COZIEpPKATEIIbHBIMU JUHUSIMU y4eOHOTO Kypca
«T'eometpusi» B 10-11 KJIaccax SIBJISTFOTCSI: «MHOrOrpaHHUKNY,
«IIpssiMble ¥  IUIOCKOCTH B IIPOCTPAHCTBE», «Tena BpameHus», «Bekropel u
KOOPAMHATHI B MPOCTPAHCTBEY.

@opMUPOBAHUE JIOTUUECKUX YMEHUM paCHpPENeISIETCI HE TOJBKO IO
CoJlepKaTeNIbHbIM JIMHUSAM, HO W IO rojaM OOy4YeHUss Ha YpOBHE CPEIHEro
oO1rero oOpa3oBaHMs.

Copnepxanue 00pa30BaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
OCBOEHHMSI NIPOTPAMMBI 110 F€OMETPUHU, PACIPENEIEHHBIM MO TofaM O0ydeHwus,
CTPYKTYPUPOBAHO TakUM o00pa3oM, 4TOOBbl OBJAJEHUE T'€OMETPUUYECKUMU
MOHSATUSIMU Y HAaBBIKAMHU OCYILIECTBIISIIOCH MOCIIEIOBATENIBHO U MOCTYHATEIbHO,
C COOJIOJIEHMEM TMpPUHUHMIIA [PEEMCTBEHHOCTH, YTOOBl HOBBIE 3HAHMUS
BKJIIOYAJIUCh B OOIIyI0  CHCTEMY TE€OMETPHUYECKUX  MPEJCTaBICHUIN
oOy4Jarommxcs, pacmupsisa U yriayonss e€, o0pa3ysl MpOYHbIe MHOKECTBEHHBIE
CBSI3H.

OO1iee yMcaO0 YacoB I H3y4YEHUS Y4eOHOro Kypca
«I"'eomeTpusi» — 68 yacos: B 10 kiacce — 34 gaca (1 wac B Henento), B 11 kmacce
— 34 gaca (1 gac B HezeJIO).



Kypc «BeposSiTHOCTb U CTATHCTHKA

VYuebnbiii Kypc «BeposSTHOCTh M CTATUCTHKa» 0a30BOTO YPOBHSI SIBIISIETCS
MPOJIOJKEHUEM M Pa3BUTHEM OJHOMMEHHOTO yueOHOTo Kypca 0a30BOro ypoBHS
OCHOBHOTO o00miero oOpa3oBaHusl. YUeOHBbIM Kypc MpeAHa3HayeH s
dbopMupOBaHUS Y 00YJIAIONTUXCSI CTATUCTUIECKON KYJIbTYPhI M IOHUMAaHUS POJTU
TEOPUH BEPOATHOCTEW KAaK MAaTeMaTUYECKOrO HWHCTPYMEHTA ISl H3Yy4YCHUS
CIIy4yalHbIX COOBITUM, BETUYUH U mpoiieccoB. [Ipu n3ydyeHun yueOHOro Kypca
oOoramarwTcsi MpeJCTaBIeHUs OOYyYalolUXCs O METOoJax MCCIeOBaHuUs
W3MEHYMBOTO MHpA, pPa3BUBACTCS IMOHUMAaHHWE 3HAYMMOCTH U OOLIHOCTH
MAaTEMATHYECKUX METOJOB MO3HAHUS KAK HEOTHhEMJIEMOM YaCTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Ieaun kypca:

CognepkaHue y4yeOHOrO Kypca HalpaBiICHO Ha 3akKpeIUieHUEe 3HaHUM,
MOJIYYCHHBIX MPU U3YUYEHUHU Kypca Ha YPOBHE OCHOBHOTO 00IIETro 00pa3oBaHus,
Y Ha Pa3BUTHUE NPEJCTABICHUHN O CIydalHbIX BETUYMHAX U B3aUMOCBS3SIX MEKITY
HAMM Ha BaXHBIX TMPUMEpPAX, CIOKETbl KOTOPHIX IMOYEPHHYTHI U3
OKpyXxaromero  mupa. B pesymprare |y  oOyyaromuxcsi — JOJKHO
chopMHpOBATHCS TIPEACTABICHHE O HauOoJiee YMOTPEOUTENbHBIX W OOIIUX
MaTeMaTHYECKUX MOJIEIISAX, UCTIOIb3YEMbIX JJIsl OMUCAHUSI aHTPOTIOMETPUUECKUX
U geMorpaduueckux BEJIUMYMH, MOTPEIIHOCTENH B PA3IMYHOTO poja U3MEPECHUSX,
JUTUTEILHOCTH O€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK
MaCCOBBIX SIBICHUU U MTPOIIECCOB B OOIIECTBE.

B cooTBercTBMM ¢ yKa3aHHBIMH IIEJSIMH B CTPYKType Y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTUKA» JIJIsl YPOBHS CPEIHETO 0011Iero 00pa3oBaHuUs
Ha 0a30BOM YPOBHE BBIJICIICHBI CICAYIOIINE OCHOBHBIE COACPIKATEIIbHBIC JIMHHH:
«Crny4aitHbie COOBITHS U BEPOITHOCTHY, «CilydaliHble BEIMUYMHBI U 3aKOH
OOJIBIIINX YHCEID.

Baxxnyro dacth y4eOHOTO Kypca 3aHUMAET HM3yYE€HHE I'€OMETPHUUYECKOrOo U

OMHOMUAJIBHOTO PACIpeeCHUIN U 3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOTAMU
—I0Ka3aTeIbHBIM U HOPMAJIBHBIM pacIpeieICHUSIMHU.

Copnepxxanne nuHuM «CiayyallHble COOBITUS W BEPOSITHOCTU»  CILYXKUT
OCHOBOM /711 (POPMUPOBAHUS TIPEACTABICHUN O PACIPEACICHUN BEPOSITHOCTEH
MEX1y 3HAUCHUSIMU CIy4YalHbIX BEJIWYHMH, a TaKXkKe 3Ta JHMHHUS HeoOxoauma
Kak  0a3za /Ui W3y4eHHs 3aKoHa OOJbIIUX YHCEeNl — (YHIaMEHTAIBHOTO
3aKOHa, JEHCTBYIOLIETO B MPUPOJIE U OOIIECTBE U UMEIOLIET0 MaTeMAaTHYECKYIO
dopmanuzaruio. Cam 3aKOH OOJIBIINX YUCEI MPEIaraeTcs B 03HAKOMUTEILHON
dbopMe ¢ MUHIMAaITbHBIM UCIIOJIb30BAaHUEM MaTEMaTHIeCKOTo (hopMaIn3Ma.

TeMbl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIYyYallHBIMH  BEJIIMYWHAMM,
aKIEHTUPYIOT BHUMaHHE OOydarolMXCsl Ha OMMCAHUU U U3YYEHUH CITy4alHbIX
SBJIEHUN C TIOMOIIbIO HempepbhIBHBIX (yHKIuHA. OCHOBHOE BHHUMaHUE
YACISIETCA NOKa3aTEIbHOMY U HOPMAJIBHOMY pacrpeneneHusm, Ipu  3TOM
IPEIOoJIaracTcsd 03HaKOMUTENIBHOE HW3Y4Y€HHME MaTepuana 0e3 10Ka3aTelabCTB



NPUMEHSEMBIX (DaKTOB.

OOmee  4McnO dYacoB JJIs U3y4YeHUs y4eOHOro Kypca «BeposTHOCTh U
craructuka»y — 68 gacos: B 10 kitacce — 34 gaca (1 ywac B Hepemo), B 11
kiacce — 34 gaca (1 gac B HeZ1eIi0)



Conaep:xxanue yueOHOro Kypca
«AJiredpa u HaYaJIa AHAJIN32)

10 kiaacce

Yuciaa v BBIYMCICHUSA

Panmonansabie yncina. OOBIKHOBEHHBIC U ACCATUYHBIC APOOH, MPOIICHTHI,
OCCKOHEYHbIE MepuoauyYeckre JpoOu. Apudmernyeckue oOrnepanud ¢
palMOHAIBHBIMUA ~ YHUCJIaMH, NPeoO0pa3oBaHUsT  YHUCIOBBIX  BBIPAKECHUI.
[Ipumenenue napoOell W TPOIEHTOB [JIS PEIICHHWS MNPUKIAIHBIX 3a7ad W3
PAa3IMYHBIX OTPACIEN 3HAHUM U PEATbHOW KU3HU.

JelictBuTenpHble 4Kcia. PalWoOHaIbHBIE W UPPALMOHAIBHBIE YUCTA.
ApudmMernueckre omnepanuu ¢ JIeUCTBUTENbHBIMU uuciamu. [IpubmmkéHHbie
BBIUMCIICHUS, [paBUJIa OKPYIJICHUS, IPUKHJKA H© OLEHKa pe3yJbpTara
BblYMCIIeHUN. CTENEHb CUEbIM nokazareneM. CraHnapTHas
(opma 3anucu AeUCTBUTENBHOrO 4ucaa. Mcnonb3oBaHuE MOAXOASAIICH
bopMBI 3alKUCH TEUCTBUTENBHBIX YHCEN JJISI PEUICHUs MPAaKTHYECKUX 3ajad U
IIPEACTABJICHUS JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypalbHOW  creneHd.  JleicTBus
capu(pMeTUUECKUMH KOPHIMU HATYpPaIbHON CTEIICHHU.

CuHyC, KOCMHYC MW TaHIE€HC YHUCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC,apKTaHI'€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

[IpeoOpazoBanme TPUTOHOMETPUUYECKUX BoIpakeHUN.  (OCHOBHBIC
TPUTOHOMETPHUUECKUE POPMYIIBI.

VYpaBHeHHEe, KOpPEHb ypaBHEHUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

Mertonx HHTEPBAJIOB.

Pemenne 1enbix W ApOOHO-pAallMOHANBHBIX  YpaBHEHUW U

HepaBeHCTB.PenieHne nppanmoHaibHbIX YPABHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHH.

[IpumeHeHnEe ypaBHEHUNW W HEPABEHCTB K PEHICHUID MATEeMaTHYECKHUX
3a/1auy 3aJ1a4y U3 Pa3IMdHbIX 001acTel HAYKH U peaTbHOM KU3HH.

DyHKUUM U TPaPUKHU

OyHkuMs, crnocodbl 3agaHus ¢QyHkuuu. ['padux dyHKIUM.
B3anmHooOpaTHbIE HyHKIINH.

OOnacTh ompedeNeHUss U MHOXKECTBO 3HaueHUd QyHkuuu. Hynn

GyHKUIHU.
[TpoMexyTku 3HAKOOCTOSHCTBA. YETHBIE M HEUETHBIE (DYHKITHH.

Crenennas GyHKIUS ¢ HATypaJIbHBIM U II€JIbIM ToKazaTenaeM. E€ cBoiicTBa
urpaduk. CBoiicTBa u rpaduK KOpHs N-Oi CTETECHHU.



TpuroHoMmerpuueckass OKpPYX HOCTb, OMNPEACIICHHE TPUTOHOMETPUUYECKUX
(YHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MmaTeMaTH4eCKOro aHaIM3a

[locnenoBareTbHOCTH,  CIOCOOBI 3a1aHUS MOCJIEA0BATEIBHOCTEN.
MOHOTOHHBIE MTOCIEI0BATETLHOCTH.

Apudmernueckass U TEOMETpUYECKas  MPOTrpeccuu.  becKOHEeuHO
yObIBaroiasi reomeTpuueckas mnporpeccus. Cymma OeCKOHEYHO YObIBaromiei
reOMETPUYECKON nporpeccuu. @opmMyia CIOXKHBIX MPOLEHTOB. Vcnonb3oBaHue
IPOTPECCUH JITISIPEIICHUS PEAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHoskecTBa H JIOTHKA

MHoOXxecTBO, onepanuu Haja MHOXecTBamu. /narpammsl Jiinepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO ammnapara JJjisi ONMHCAaHUs pealbHBIX
MIPOIIECCOB U SIBJICHU, PU PEUICHUU 3374 U3 APYTUX YUeOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIE€ICTBUE, J0KA3aTEIbCTBO.

11 kaacc

Yuciaa v BHIYMCICHUS

HatypaneHble u neinsle yncna. [IpusHaku qenumMocTy Hembix
yuces.CTeneHp ¢ pauroHalbHbIM MToKa3aTesneM. CBOCTBA CTENEHH.

Jlorapudm uncina. JlecITHUHbIE U HATYPAJIbHbBIE JTOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpAXKEHHM, COAEPKAIIMX JOTapHUPMBI.

[TpeoOpa3oBaHre BbIpaXXEHU, COEPIKALUX CTENEHH C pallMOHAIbHBIM
IIOKA3aTEeJIEM.

[Iprmepbl TPUTOHOMETPHUYECKUX HEpaBEeHCTB.Iloka3aTenbHbIe ypaBHEHUS U
HEpPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucTteMbl IMHEMHBIX YpaBHEHUN. PemieHne NpukiaaHbiX 3a1a4 ¢ MMOMOUIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucteMbl M COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHWH, CHUCTEM W  HEPAaBEHCTB K  PEIICHHIO
MaTeMaTHYECKUX 3a7lad W 3ajad W3 pa3IUYHbIX 00JlacTell HayKu U peajbHOU
KU3HU.

DyHKIUMN U rpapuKHU

Oyukmus.  [lepuogmueckue  QyHkiuu. [IpomMekyTkKM  MOHOTOHHOCTH
¢bynkuuu. MakcuMyMbl 1 MUHUMYMbI (yHKIuU. Haunbosbinee n HauMeHblee
3HaueHuEe (PYHKIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckne  GyHKIMM, €WX CBOWCTBA ©  Tpadukwu.
[TokazaTtenbHast u norapudmMuyeckasi yHKIIUU, X CBONCTBA U TpadUKH.



Hcnonp3oBanue rpadukoB GyHKIUHN AJIs PEIICHUS] ypaBHEHUHN U IMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpaukoB (QYHKIUM JUIsl HCCIENIOBAaHUS IPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT MPU PELICHUHU 3a]ad U3 JAPYTHX y4EOHBIX
MIPEAMETOB U PEATbHOM KU3HMU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

HenpepsiBHble GyHKIMHA. METOT MHTEPBAJIOB U1l pELIEHUS] HEPABEHCTB.

[MpousBognass Qyukumu. ['eomerpuueckuii ©  (QU3HYECKUNH  CMBICT
IIPOU3BOJHOM.

[TpousBogubie  sneMeHTapHBIX  GyHKIUE.  DopMynbl  HaX0XKICHUS
IPOU3BOAHON CyMMBI, IPOU3BEIACHUS U YACTHOTO (PYHKIIHIA.

[TpumeHeHre TPOU3BOAHOMN K UCCIIEIOBAaHUIO (DYHKIMII HA MOHOTOHHOCTD U
skcTpeMyMbl. HaxoxkeHne HanOoJbIIer0o U HAMMEHBIIETO 3HaueHUs: (YHKIHH
Ha OTpPE3KE.

[IppuMeHeHNE NPOM3BOAHON JUIsI HAXOXKICHUS HAWIYYIIETO PELICHHS B
IPUKIAIHBIX 3aJa4ax, Ui OIIPENeNIEeHUs CKOpPOCTH IpoLecca, 3aJaHHOIo
dbopmyoii unmu rpaduKom.

[IepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reomeTpuueckuii u ¢usnueckuil cMmbici. Beruncnenue
uHTerpana o ¢popmysie Herorona—Jleitoauna.

Conepxxkanue yueOHOro Kypca
«'eomeTpus»

10 xkaacce

IIpsiMble U VIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS  CcTepeoMeTpuH. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMAaTUYECKOM IOCTPOCHHUH CTEPEOMETPHHM:
AKCHUOMBI CTEPEOMETPUNH CIIEICTBUS U3 HUX.

B3anMmHOE pacmosioeHHE NpsMbIX B MPOCTPAHCTBE: IE€pPECEKarOIInecs,
napajulelbHble M CKpeluBaromuecs mnpsmelie. [lapamienbHOCTE OpsSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MapaJUIeIbHBIE IIPSAMBIE B IPOCTPAHCTBE,
MapajuIeNIbBHOCTh TPEX MPSAMBIX, MAPAIIIETBHOCTD MPSAMON U TIJIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH, YIOJ MEXJAYy NpsSMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEM:  MApaJUIeNIbHbIE  IUIOCKOCTH,  CBOMCTBA
napajiebHbIX TuIockocTel. [lpocrteifmue mpocTpaHCTBEHHBIE (UTYpPHI Ha
IUIOCKOCTH: TETpadip, KyO, Mapaiesenues], IoCTPOCHHE CEUSHUI.

[leprieHIUKYJISIPHOCTh MPAMOM M IUIOCKOCTH:  MEPIECHIUKYJISPHBIC
MpsAMBbIE B IPOCTPAHCTBE, MPSIMBIC MApPAJUIEIbHBIE W MEPIEHAUKYJSPHBIE K
IJIOCKOCTH, MPHU3HAK NEPHNEHAUKYJSIPHOCTA NPSMOM M IUIOCKOCTH, TEOPEMA O
MPSAMOMN MEPNEHAUKYISIPHOM IUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YIOJ MEXIY
IPSAMON U INIOCKOCTBIO, JABYI'PAHHBIN YIOJI, JUHEUHBIA YIrOJl ABYTPAHHOIO YIJIA.
[leprieHIUKYJISIp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKM [0 IUIOCKOCTH,
paccTosiHuE OT MPSAMOM 10 TUIOCKOCTH, MPOEKUUs (GUTYypbl Ha IIOCKOCTb.



[lepneHANKYISIPHOCTh  MJIOCKOCTEHM: MpU3HAK MNEPHEHIAUKYISIPHOCTH  JBYX
IJIOCKOCTEN. Teopema o TpEX MepneHauKyIspax.

MHoOrorpaHHuKu

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHKA, BBIITYKJIbIC
Y HEBBINYKJIBIE MHOTOIPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-
yroJibHas MpHU3Ma, TPAHU U OCHOBAHMS MPU3MBI, IIPAMas U HAKJIIOHHAS MIPU3MBI,
OOKOBas M MOJIHASI MMOBEPXHOCTh Mpu3Mbl. [lapannenenunesn, NpsMoOyroJibHbIN
napasuieJIenunes

u ero cpoiicTBa. Ilupammnaa: n-yrojibHas nupamuja, rpaHd U OCHOBaHUE
NUpaMubpl, OOKOBasi M TMOJHAs IOBEPXHOCTh IHUpaMUJbI, [paBUIIbHAs WU
yCeu€HHas MNMpaMHaa. OJEMEHTbl NpHU3Mbl M InHUpaMuiel. [IpaBuiibHBIE
MHOTOIPAHHHUKU: MOHATHE PABUJIBHOIO MHOTOTPAaHHUKA, IPABWIIbHAS MIPU3Ma U
npaBWiIbHAs MHUpPaMUJA, MpaBUJIbHAs TPEYroJIbHAs NUpamMuia M NpaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O NpaBWIBHBIX MHOTOIPAHHHMKAX: OKTadJp,
nozeka’ip u ukocasap. CeueHust IpU3MbIN TUPaMUIBI.

CumMmeTpus B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, MPSMOMH,
IUIOCKOCTH. OJJIEMEHThl CHUMMETPUM B TUpamMuaax, MapaieJenunenax,
IIPaBUIbHBIX MHOTOI'PAaHHHKAX.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, AMaroHaiu, YIJIbL.
[Inomanes OOKOBOI MOBEPXHOCTM M TOJHON IMOBEPXHOCTU MPAMOW IMPU3MBI,
IUIOIIAJb OCHOBaHUM, TeopemMa O OOKOBOM IMOBEPXHOCTU MPSAMOW IPU3MBIL.
[Inomanes OOKOBOM NOBEPXHOCTH M IMOBEPXHOCTH NPABUIBHOW MUPAMUIbL,
TeopeMa O Iom@aau yceu€HHoM mupamuabl. llonarne o0 oOwvéme. OOBEM
UpamMUAbl, IPU3MBI.

[TonoGHbpie Tenma B mnpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOIAASIMU
MOBEPXHOCTEHN, 00BbEMaMU MOAOOHBIX TEN.

11lkaacc

Tena Bpalmenus

[unuHaapuyeckas MMOBEPXHOCTH, obpasyrorue IWJIUHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHAPUYECKON MNOBEPXHOCTU. L[MIMHIOpP: OCHOBaHUS H
OOKOBasi TOBEPXHOCTh, 00pa3yloiiasi U OCh, IJIONIAJb OOKOBOW M MOJHOMI
MMOBEPXHOCTH.

Konunueckasi moBepXxHOCTh, 00pa3ylonue KOHUYECKON MOBEPXHOCTH, OCh U
BEpPIIMHA KOHHUYECKOW TOBEpXHOCTH. KOHYC: OCHOBaHME W BEpIIHHA,
oOpasyromas U OCbh, IUIONIAJh OOKOBOW M TIOJIHOW TMOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3ylolue U BbICOTa, OCHOBaHUS U OOKOBasi TOBEPXHOCTh.

Cdepa u map: 1eHTp, paauyc, AUAMETpP, IUIOHIATb MOBEPXHOCTH Chephl.
B3aumuoe pacnonoxxenue cdepbl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K
cdepe, omanb chepsl.

N300pakeHue Tei BpallleHusl Ha MIIOCKOCTH. Pa3BépTka HIMIMHIpA U KOHYCA.

KomOunamuu Ten BpalieHuss M MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OMMUCaHHBIH OKOJIO cdephl, chepa, BOUCAHHAS B MHOTOIPAaHHUK, WM TEJO



BpaIllCHUS.

[Tonsitue 06 oOBEMe. OcHOBHBIE cBoicTBa 00BEMOB Ten. Teopema 00
00bEéME TPSIMOYTOJIBHOTO Mapajuieienuneaa U cieActBus u3 He€. OO0béM
MWIHHIPA, KoHyca. O0BEM mapa U TUIomaas chepsl.

[Tomobubie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOIIAIIMU
HOBEPXHOCTEH, 00bEMaMK MMOTOOHBIX TEJI.

Ceuenus mwiMHApa (MapauieIbHO W TEPICHIUKYJIIPHO OCH), CCUYCHHSI
KOHyca (mapasuieIbHOe OCHOBAaHWIO M MPOXOJSINEe Yepe3 BEPIINHY), CCUCHUS
mrapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miIockoctTh M B mOpocTpaHcTBe. CIOXEHUWE UM BBIYUTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4YHUCIO. PazioxkeHue BEKTopa MO TpEM
HEKOMIUIaHAapHBIM BekTopam. llpaBuno mapamnenenunena. Pemenue 3amad,
CBSI3aHHBIX C NMPUMEHEHUEM TMpaBUJ JECUCTBUU C BekTopamu. [IpsmMoyronbHas
cucTeMa KoopJauHaT B ipoctpaHcTse. Koopaunate! Bekropa. [Ipocreiimume 3agaun
B KOOpAMHATAX. YTOJI MEX)1y BekTopamu. CKaasipHOE IMPOU3BENCHUE BEKTOPOB.
Brruncnenne yrioB MEXAY NPSIMBIMU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHUU FEOMETPUUECKUX 3aauy.

Coaep:xanue y4e0HOro Kypca

«BGpOﬂTHOCTb H CTATUCTHKA»

10 kaace

[IpencraBienre AaHHBIX C MOMOLIbI0 Tadnuu u guarpamm. CpenHee
apumeTnyeckoe, MeanaHa, HauOoOJbIIee W HAaUMEHbIIEE 3HAYEHHsS, pa3max,
JUCIIEPCHSIN CTaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HA0OPOB.

CnyyailiHple  SKCHEpUMEHTHI  (OMBITBI) W CIy4YalHbIE  COOBITHSL.
DOneMeHTapHble COOBITHS (MCXOJbl). BeposSTHOCTh Clly4allHOro COOBITHS.
bmu3octh 4acTOTl M BEPOATHOCTH CcoObITMH. CriydyailHble ONBITHI  C
PaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITUAMH. BepostHOCTH cOOBITHI B
OMBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU.

Oneparuu HaJl COOBITUSIMU: nepeceyeHue, 00BeTUHEHUE,
MPOTUBOIIONOXKHBIE CcOObITHS. [lmarpammbl  Ditnepa. dopmyrna ClIOKEHUS
BEPOSITHOCTEN.

VYciloBHass BEpPOSTHOCTb. Y MHOYKEHHE BEPOSITHOCTEW. JlepeBO CiydailHOTO
sKcriepuMenTa. @opMyia MoTHOM BeposTHOCTH. HezaBucumbie COOBITHS.

KomMOunaropnoe npaBusiio ymHokenus. [lepecranoBku u axropuan. Yucno
couetanuil. Tpeyronbauk Ilackans. @opmyna 6uaoma HeroToHa.

bunapHbIil cinyyaiiHbIN OoNbIT (MCHIBITAHKE), YCIIEX U Heynada. HezaBucumeble
ucnbiTanuss. Cepusi HE3aBUCHMBIX MCHBITaHUM A0 TmepBoro ycmexa. Cepus
HE3aBUCHUMBIXUCIIBITAaHUN bepHym.



Cnyuvaiinass BenuuuHa. Pacnpenenenue BepostHocTeill. Jlnarpamma
pacnpezeseHusl.
[Tpumeps! pacnipeeneHuil, B TOM 4HUCIIE, FEOMETPUUECKOE U OMHOMUAIBHOE.

11 kaace

UucnoBele  XapaKTEPUCTUKU  CIYYalHBIX BEJIMYMH: MaTEMaTHYECKOE
OXKHMJIaHWE, NUCHEPCUST U CTaHJApTHOE OTKJIOHEeHHWE. [Ipumepsl npuMeHeHus
MaTeMaTHYECKOTO OXKHUJAHUSI, B TOM YHCIIE B 3aJja4ax U3 MOBCEIHEBHOM KU3HHU.
MaremaTnueckoe 0KUJIaHUE OuHapHOU CIIy4alHOU BEJIMYMHBI.
MareMaTu4eckoe OXHJIAHUE CYMMBbI CIYyYaWHBIX BEIWYMH. MaTeMaTH4ecKoe
OKHMJIAHUE U JUCIEPCUSI TEOMETPUUECKOr0 1 OMHOMUATILHOIO PaClpeICICHUN.

3akoH OOJIBIIMX 4YHKCEl W €ro pojb B HayKe, NPUPOJIE U OOIIECTBE.
Br160poYyHBIN METO/T MCCIIEIOBAHUIA.

[IpuMepbl HEMpEPBIBHBIX CIIy4allHbIX BeEIWYMH. lloHATHE O MJIOTHOCTH
pacripeneneHus. 3ajadd, MPUBOMASIINE K HOPMAIBHOMY paclpelelICHHUIO.
[ToHATHEO HOPMAIBHOM PAaCIpPENCIICHUH.



[Lnanupyemble pe3yJibTAThl OCBOEHHSI Y4eOHOT0 mMpeaMeTa
«MaremaTuka»
N3ydyenne maTeMaTHKH Ha yPOBHE CPEAHETO 0OOIIEro o0pa3oBaHUs HAIPaBICHO
Ha  JIOCTH)KCHHE  OOYYAIOIIUMUCS  JHYHOCTHBIX, METANpeIMETHBIX U
MPEIMETHBIX 00pa30BaTEILHBIX PE3YJIbTATOB OCBOCHHS YI€OHOTO MpEIMETa.

JInuHOCTHBIE pe3yabTaThI

B pesynpraTe u3ydeHMs MaTEMaTUKH Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanus y odyyatomierocs OyayT cpopMUpOBaHBI CIEIYIONIUE JTUYHOCTHBIC
pE3yNbTATHI:

1) rpaskaIaHCcKOro BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTh T'PAXKJIAHCKOW MO3UIMU O00yYarolmerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOrOo  OOIIECTBA, MPEACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
poLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M APYTroe), yMEHHUE
B3aUMOJICHCTBOBaTh C COLMAJIBHBIMU HMHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUAMHA U Ha3HAYCHHUEM;

2) MaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH POCCHUICKOU IPa)XXJaHCKOU UJICHTUYHOCTH,
YBAKEHUS K IPOUUIOMY M HACTOSIIEMY POCCUHWCKOM  MAaTEMATHKH,
LICHHOCTHOE OTHOLICHUWE K JOCTMIXKEHUSIM POCCHUMCKUX MaTEMaTUKOB U
POCCUMCKOM MAaTeMaTUYECKOW IIKOJbI, WUCIIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HAyKax, TEXHOJIOTHIX, chepax SIKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

OCO3HaHUE JyXOBHBIX LIEHHOCTEH POCCHUHCKOrO0 Hapoja, CPOPMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO MOBEACHHUS, CBI3aHHOIO C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTH)KEHUN HAyKH M JI€ATEJIbHOCTBIO YYEHOIO, OCO3HAHHE
JMYHOTOBKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayIIero;

4) 3¢TEeTHYECKOr0 BOCIIUTAHMS :

JCTETUYECKOE OTHOUIEHHWE K MMHPY, BKIIOYAasd OJCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aj1ady, pelIeHnH, paccy X IeHuu,
BOCIIPMUMYHUBOCTBK MaTEMATHYECKHUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA;

5) puznyecKoro BOCIUTAHMS

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUECKHUE 3HAHMS B WHTEpecax
3I0pPOBOTO M 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY
3I0POBBIO (3I0POBOE MUTAHKE, COATTAHCUPOBAHHBIN PEXUM 3aHATUUA U OTIbIXA,
peryisipHas ¢u3nueckash aKTUBHOCTbH), (PU3MUYECKOE COBEPILICHCTBOBAHHUE MpHU
3aHATUAX CTIOPTHBHO-03J0POBUTEIHHON IEATEIHHOCTBHIO;

6) TPY/10BOr0 BOCIIMTAHUS:
TOTOBHOCTH K TPY/Y, OCO3HaHUE IIEHHOCTH TPYIOJIIO0HS, HHTEPEC K Pa3IUUHBIM
cepam mpohecCHOHATBLHON IeATENLHOCTH, CBA3aHHBIM C MAaTEMATHKON U €€



OPUWIOKEHUSIMU, yYMEHUE COBEpIIATh  OCO3HAHHBIA  BBIOOp  Oynyleit
npodeccut U peanu3oBbIBaTh  COOCTBEHHBbIE  KU3HEHHbIE  IUJIaHbI,
FOTOBHOCTh M CIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa3oBaHUIO U
caM000Opa30BaHUIO Ha MPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MAaTEMaTUYECKON HAIPaBICHHOCTH;

1) 3K0J10rHYecKOro BOCIIMTAHHUS:

C(OPMUPOBAHHOCTb ~ JKOJOTMYECKOM  KyJIbTYpbl, IOHHMaHUE  BIHSHUSA
COLMAIBHO- HJKOHOMHMYECKMX IPOLECCOB HA COCTOSHHE IIPUPOJHOM H
COLIMAJIbHOM Cpefbl, OCO3HaHHE TIO00ATBHOTO XapaKTepa HKOJIOTHYECKUX
npo0JieM, OpUEHTALM HA IPUMEHEHHE MATEMaTUYECKUX 3HAHUW JUIsl pEeLICHMS
3a/1a4 B 00JaCTH OKPY’KAIOIIEH Cpefibl, IUITAHUPOBAHHUE MTOCTYIKOB U OLIEHKU UX
BO3MOYKHBIX MMOCJIEICTBHI JIJIs1 OKPYXKAIOLIEH CPEAbL;

2) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTH ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKu U  OOLIECTBEHHOM MPAKTUKH, IOHHMaHUeE
MaTeMaTUYeCKOM HayKH Kak c(epbl YeIOBEUECKOW AESTENbHOCTH, 3TANOB €€
pPa3BUTHS M 3HAYMMOCTH JUIA Pa3BUTUS LHBWIM3ALUHU, OBJAJACHUE S3BIKOM
MaTeMaTUKd W MaTE€MaTHYeCKOW KyJbTypOM KaKk CpeICTBOM  TO3HAHUS
MHpa,  TOTOBHOCTb  OCYIIECTBJIATH  IPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEeATENbHOCTh UHINBHUIYAIbHO U B TPYIIIIE.

MeTtanpeaMeTHbIe pe3yJbTAThI

B pesynbraTe OCBOEHHUS IpOrpaMMbl 10 MAaT€MAaTUKE Ha YPOBHE OCHOBHOTO
oO1ero oopa3zoBanus y o0ydaronierocsi OyayT chopMupoBaHbl METAIIPEAMETHbBIE
pe3yNbTaThl, XapaKTepU3YIOIIHECs OBJIaZICHUEM YHHUBEpCaJIbHBIMU
NO3HABaTEeJIbHBIMK ~ JIEUCTBUSMH, YHUBEPCAIbHBIMH  KOMMYHHKATUBHBIMU
JACHUCTBUSIMHU M YHUBEPCATLHBIMU PETYJIATHBHBIMU JICUCTBUSMHU.

Ilo3HaBaTeJbHBIC YHUBEPCAJbHbIC YUeOHbIC ACHCTBUS

ba3oBble 1oru4yeckue 1eHCTBUA

BBISIBIISITh W XapaKTEpPU30BaTh CYIIECTBEHHbIE NPHU3HAKK MaTeMaTHYECKUX
OOBEKTOB, TOHATHUN, OTHONIEHHA MEXIy TMOHATUSAMHU, (HOPMYIUPOBAThH
ONpENENeHUs] TMOHATHH, YCTAHABIMBATH  CYLIECTBEHHBIN IIPU3HAK
KJaccuuKanuu, OCHOBaHMS [JIsi OOOOIIEHUST U CpaBHEHUS, KpPUTEPUHU
IIPOBOJIMMOI'0 aHAJIN3A;

BOCIIPUHUMATB, (dopMynTupoBaTh U npeoOpa3oBLIBATh CYXKJICHUS:
YTBEPAUTENbHBIEN OTPULIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,
BBISIBIISIT MaTEeMaTUYECKUe 3aKOHOMEPHOCTH, B3aMMOCBSI3H U
npoTuBOpeurst B (pakTax, [aHHbIX, HAOMIOACHUSX U  YTBEPXKICHHUSIX,
npejiaraTb  KpUTEPUUUIS BBISIBIECHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUH;
JienaTth BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIXYMO3aK/IFOU€HH, YMO3AKIOUEHUH IO aHAJIOTUH;



NPOBOJUTH CaMOCTOSITENILHO JJOKa3aTeNhCTBA MATEMATHUECKUX YTBEPKICHHMA
(TpsiMBIEC U OT IPOTUBHOTO), BRICTPANBATh APTYMEHTAIIUIO, TIPUBOIUTH IPUMEPHI
¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY)KICHHSI M BHIBOJIBI;

BBIOMpaTh CHOCOO pelieHus Yy4eOHOM 3adgadyu  (CpaBHHMBATh HECKOJIBKO
BApHAHTOB pEIICHUS, BHIOMpaTh Hamboiee TOAXOAAINMNA C  YyIETOM
CaMOCTOSITEIIHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBrle uccienoBarejabCcKue 1eiiCTBUA.

MCIIOJIb30BaTh BOMPOCH! KaK UCCIENOBATENbCKIUIT ~ MHCTPYMEHT  IO3HAHUS,
dopMynupoBaTh  BONPOCHL, (GUKCHPYIOIIME TMPOTHBOpEYHE, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (DOPMHUPOBATH TMIIOTE3Y, apryMEHTHPOBAThH
CBOIO MO3UIIHIO, MHEHHUE; IPOBOJIUTH CaMOCTOSITEIILHO
CIUTaHUPOBAHHBIN 3KCTIEPUMEHT, HCCIIEIOBAHNE o YCTaHOBJICHUIO
0CcOOEHHOCTEH MaTeMaTHYecKOoro OOBEKTa, SBICHHS, IPOLECCa, BBISBICHUIO
3aBHCHMOCTEHN MEXTy O0BEKTaMH, SIBICHUSMHU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (POpMYyIUpPOBaTh OOOOILIEHUS M BBIBOABI IO pe3yJibTaTaM
NpoBEeAEHHOTO HAOMIOACHMS, MCCIEAOBAaHUA, OIEHUBATh JOCTOBEPHOCTH
HOJyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

MPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMpoOIEcca, a TakkKe BBIIBUTaTh
IPEINOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pab6ora ¢ unopmanueii:

BBISBJIATH JePUIUTHl MH(DOpPMAIMH, NaHHBIX, HEOOXOMUMBIX ISl OTBETa Ha
BOMPOCH JIJIsl PELICHUS 3a4a4U;

BbIOMpATh MH(MOPMALMIO M3 HMCTOYHHUKOB PA3JIMYHBIX THUIOB, aHAJIMU3UPOBATH,
CUCTEMATHU3UPOBaTh U HUHTEPHPETUPOBATh MH(OpPMALMIO Pa3IMYHBIX BHUJIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpUpPOBaTh HH(}OpPMALINIO, TPEACTaBIATh €€ B pa3iMuHbIX (opmax,
WJUTIOCTPUPOBATH IPpaPUUECKH;

OLICHMBATh HAAEKHOCTh MHPOPMALMH 110 CAMOCTOSATENBHO CHOPMYINPOBAHHBIM
KpUTEPUsM, CHOPMYIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHUKaTHBHBIC YHHBEpCcaIbHbIe y4eOHbIe JeiiCTBHA:
BOCIPUHUMAaTh U (POPMYJIHpPOBATH  CYXKJIEHHUSA B  COOTBETCTBUU  C
YCIOBUSIMU U LIETSIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOUKY
3pEHMS B YCTHBIX U IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS 110 XOAY PELICHUS
3a/1a4l, KOMMEHTHPOBATh NOJIYYEHHBIN PE3YJIbTAT;

B XO0Jle¢ OOCYXIEHHUs 3a/JaBaTh BOIPOCHI IO CYLIECTBY OOCYXAAEMOH TEMBI,
npoOsieMbl, perraeMoil 3aJauyu, BBICKAa3bIBaTh WJEH, HAlIEJICHHbIE Ha TOUCK
pELIEHUs], COMOCTABIATh CBOU CYXKJCHHS C CYXKICHHSMU JAPYTHX YYACTHUKOB
auanora, oOHapyXMBaTh pa3jlMune U CXOJICTBO MO3ULHUN, B KOPPEKTHOU (opme
(GopMyITUpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

NPEACTABIATh PE3YJIbTaThl PELICHUS 3aadd, SKCIEPUMEHTA, HCCIIEIOBAHUS,
POEKTa, CaMOCTOSITENIbHO BBIOMPATh (POpMAT BBICTYIUIEHHUS C Y4E€TOM 3ajay
MpEe3eHTAUMU U OCOOCHHOCTEHN ayAUTOPHH.



PeryasiTuBHbIEe YHHBepcaJbHble YueOHbIe /1eiicTBUS
Camoopranusanus:
COCTaBJISITh IUIAH, aJTOPUTM pEIICHHUS 3a7add, BHIOMpATh CHOCOO pPEIICHUs C
yu4€TOM  HMMEIOIIUXCS  PECYpcOoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apTyMEHTHPOBAaTh M KOPPEKTHUPOBATH BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOH
uHopManmm.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJIJIEKT:
BJIJICTh HABBIKAMH TO3HABATEIHLHOW peIeKCHM KaK OCO3HAHMS COBEPIIAEMBIX
NEeUCTBUN M MBICIIUTENIBHBIX MPOIIECCOB, UX PE3yJbTAaTOB, BJIAJIETh CIOCOOAMHU
CaMOIIPOBEPKH,  CaMOKOHTpPOJSi ~ @poliecca H  pe3yjbTara  penieHus
MaTeMaTUIECKON 3aJa4H;
NpeABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTHh MPH PEIICHUH 3aJ1ayH,
BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHUE pe3yJibTaTa IEIN M YCIOBHUSIM, OOBSICHATH MPUUUHBI
JTOCTH>KCHUS WJIM HEJIOCTUKEHUS PE3YIbTAaTOB ACSITEIHLHOCTH, HAXOAUTH OIIUOKY,
JaBaThOIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eITEJILHOCTD:
MOHUMAaTh W WCIIOJIb30BaTh MPEHMYIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboThl TpH pelieHud Yy4eOHBIX 3ajad, MPUHUMAaTh IeJb COBMECTHOMU
NEATEIbHOCTH, TIJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpeaesiTh
BUJIbI PabOT, JOrOBapUBATHCS, OOCYXKIaTh MPOILIECC U PE3YyIbTaT pPadOTHI,
0000111aTh MHEHUSHECKOIBKHX JIIOAEH;

y4yacTBOBaTh B  TpPynmoBeIX ¢dopmax pabotel  (oOcykneHus, 0oOMEH
MHEHUH,

«MO3TOBBIE€ IITYPMb» U HWHBIE), BBINOJHATH CBOK YacTh pabOThl U
KOOPAVUHUPOBATh CBOW JCUCTBUS C JIPYTMMHU YJI€HAMHU KOMAaHJbl, OLIEHHBATh
KauecTBO  CBOEro  BKJaJa B  OOMMM  TOPOAYKT TIO  KPUTEPHUSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICUCTBUS.



Ilnanupyemblie mpeIMeTHbIE Pe3yJbTATHI OCBOCHHS Padoveil MporpaMmbl
Y4eOHOr0 Kypca «MaTeMaTHuKay (1Mo rogamM o0y4eHusi)

[IpeameTHBIE peE3yJabTaThl OCBOEHHUS MPOTPaMMbl [0 MAaTEMAaTHKE Ha
0a30BOM YpOBHE Ha YpPOBHE CPEIHEro OOIIero oOpa3oBaHUs MPEACTaBICHBI 1O
rojlaM oOy4eHHs B paMKax OT/AEJbHBIX YUYE€OHBIX KYpCOB B COOTBETCTBYIOIIMX
pazzenax MporpamMMbIIIO MAaTEMATHKE.

Y4eOHbIN KypC «AJiredpa ¥ Ha4YaJIa aHAJIU32)»

OcBoenune yueOHOro kypca «Anredpa M Hayaida aHaJIW3a» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUsS JOJKHO OOecrneuuBaTh  JOCTHXKCHHE — CIICAYIOIIUX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 kiaace

Yucaa v BBIYUCICHUSA

* OmnepupoBaTh TOHATUSMHU: PAlMOHAIBHOE M JICMCTBUTEIBLHOE YHCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOLICHTHI.

* Brpmonnsate  apudMeTHUEeCKHME ~ ONEpalMd € pAMOHAIBHBIMU U
JICHCTBUTEILHBIMH YHCJIAMHU.

* BremonusaTe  npuOMMKEHHBIE — BBIUMCICHMS,  WCIOJB3ysS  IpaBujia
OKpYTJICHUS, JIeJIaTh IPUKUJIKY U OLICHKY pe3yJibTaTa BEIYMCICHUM.

* OmnepupoBaTh NOHATUSIMHU: CTEIEHb C LEIbIM MOKA3aTEJEM; CTaHIApTHas
dbopma 3anucu JEHCTBUTEIBHOTO YHUCJA, KOPEHb HATypaJbHON CTEIEHH,
HCIIOJIB30BaTh MOJIXOMSIIYI0 (DOPMY 3amrcH ACHCTBUTEIBHBIX YHUCEN IS
pelIeHUs MPAKTUYECKUX 3aJ1ad U MPEICTABICHUS TaHHBIX.

* OmnepupoBaTh MNOHSATUSAMU: CHUHYC, KOCMHYC W TaHIE€HC IPOU3BOJILHOIO
yIjla; UCIOJb30BaTh 3allUCh TNPOU3BOJBLHOTO YIJla dYepe3 oOpaTHhIC
TPUTOHOMETPUUECKUE ) YHKITUH.

* YpaBHeHHSI U HEPAaBEHCTBA

* OmnepupoBaTh TMOHATUAMU: TOXJECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMoHaIbHOE, HMppalnroHaIbHOE YpaBHEHUE, HEPABEHCTRBO;
TPUTOHOMETPUYECKOE YPABHECHUE;

*  BremonssaTh IpeoOpazoBaHrs TPUTOHOMETPUYECKUX BBIPAKEHUN U pPeIlaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

* BremonssaTh TIpeoOpa3oBaHus IEIBIX, PAIMOHAIBLHBIX M HUPPAMOHATBHBIX
BBIDAKCHUNW M peEIiaTh OCHOBHBIC THIIBI IIEJIBIX, pPallMOHAIBHBIX W
HMppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

e IlpumMeHsATH ypaBHEHHMSI WU HEPABEHCTBA MJI PEIICHUS MaTeMaTUYECKUX
3a/1a4 ¥ 3a7]a4 U3 pa3InuHbIX 00J1acTel HAYKW U PEaIbHON KU3HHU.

® MOI[CJ'H/IpOBaTI) pCajibHbIC CHUTYAllUM Ha A3BIKC anre6pLI, COCTaBJIIATH
BBIpAXXCHUA, YPABHCHUS, HCPABCHCTBA I10 YCJIIOBUIO 3aaa4du, HCCIICI0BATH



MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM anmapara anreOphl.

* @y”kuuM u rpaguxku

* OmnepupoBaTh NOHATUSAMU: (PYHKIIHSI, COCOOBI 3a1aHusl PYHKIIUU, 00JIaCTh
OTpENENeHNUs] U MHOXKECTBO 3HaueHWi (QyHkumuu, rpadux QyHKIUH,
B3aMMHO 0OpaTHBIC (PYHKIIUH.

* OmnepupoBaTb MNOHATUSAMHM: UYETHOCTb W HEYETHOCTh (PYHKUMHU, HYIU
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

* Hcnonw3oBathk rpaduku GyHKIMMA 1151 pEIIEHUS] YPABHEHHIA.

* Crpouts 1 yuTaTh rpaduKu TUHEHHON QYHKINHU, KBAIPATUUYHOU (PYHKIINH,
CTENEHHOHN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeJIeM.

* Hcnonep3zoBaTh rpaguxku (QyHKUMA [ HCCIENOBAaHUS IPOLIECCOB U
3aBHCHUMOCTEH TpU pEHIeHUH 333y W3 JPYruX Y4eOHBIX MPEAMETOB U
peasibHOM  KM3HU; BBIpaXKaTh  (OpMynamMu  3aBUCHUMOCTH  MEXIY
BEJIMYMHAMU.

* Havajsa MaTeMaTH4€CKOI0 aHAJIN3A

* OrnepupoBaTh TMOHATUAMU: I[IOCJIEIOBATEILHOCTh, apudMeTHyYecKas u
reoMeTpuYecKasi IpOrpecCcumu.

e OmnepupoBaTh TOHATUAMH: OECKOHEUHO YOBIBaIOIIass TeOMETpUYECKas
mporpeccusi, CyMma  OECKOHEYHO  YOBIBalOlled  T'e€OMETPUYECKOMN
MPOTPECCHH.

* 3ajaBaTh NOCIEIOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

* Hcnonp3oBaTh CBOMCTBA TMOCJHEAOBATEIIBHOCTEM W MPOTPECCUU A
pELIEHHUs peANIbHBIX 33/1a4 MPUKIAHOTO XapaKTepa.

* MHoKecTBA U JIOTHKA

* OnepupoBaTh NOHATUIMU: MHOKECTBO, OTIEPAIIUU HAJ MHOKECTBAMH.

* Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ammapar [JJjsi  ONHCaHUs
pealibHBIX MPOIECCOB U SABJICHUMN, MPU PEIICHUU 3a7a4 U3 JPYTUX YUEOHBIX

PEIMETOB.

* OmnepupoBaTb OHITUAMU: omnpezescHue, Teopema, CIIEJICTBHE,
JIOKa3aTEILCTBO.

11 kaacce

Yucjaa u BbIYUCTIEHUS

* OmnepupoBaTh TOHATUSIMH: HATypaJbHOE, IIE€J0€ YHCIO; HCMIOJIb30BaTh
MPU3HAKU JCJIMMOCTH IIEJIBIX YHCEJ, PaA3JI0KEHUE 4YHCJIa Ha MOPOCTHIC
MHOHUTEJH JJI PEIICHUS 3a]1a4.

* OmnepupoBaTh MOHITUEM: CTEIIEHBb C PAIMOHAIBHBIM MTOKA3aTEIIEM.

* OnepupoBaTh MOHATUIMU: JIOTapU(M YKCIIA, TECATUYHBIE U HATypaIbHbIE
JorapupMsl.



YpaBHeHMs U HEPABEHCTBA

[TpumeHATh CBOMCTBA CTENEHUM MJIi NpeoOpa3oBaHUsl  BbIPAKECHUIL,
ONEPHUPOBATH TOHATUSAMHU: IIOKA3aTEJIbHOE YPAaBHEHUWE M HEPABEHCTBO;
peniaTb OCHOBHBIE THUIIBI IT0KA3aTENIbHBIX YPABHEHUI U HEPABEHCTB.
BemonHaTe npeoOpa3oBaHUs BBIPAKEHUH, COAEPXKALUX Jorapudmsl;
ONEpUPOBATh MOHATUAMHU: JIOTAPUPMHUUECKOE YpAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB.
HaxomuTep pemeHnss mnpOCTEMIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh MOHATHSAMH: CHUCTEMa JIMHEMHBIX YpPaBHEHUA H €€
peuieHue;

HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUM JIJIS PEIICHUS MPAKTHYCCKUX
3ajad.

HaxoauTe pemenust mpoCcTENINX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh peajibHbIE€ CHUTYallMM Ha SI3bIKE alreOphl, COCTAaBIATH
BBIPAKCHUS, YPABHCHUS, HEPABEHCTBA M CHUCTEMBI II0 YCIIOBUIO 3a]a4H,
MCCJIEI0BATh MTOCTPOEHHBIE MOJIEIH C UCIIOIH30BAHUEM allllapaTa aireopsol.

DOyHKUMU U rpaduKku

OnepupoBaTh MOHATUSAMU: MEpPUOAUYECKAsT (PYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKLIMHM, TOYKM SKCTpeMyMa (YHKIMH, HauOOJblIee U
HauMEHbIlIee 3HAYEHUS! (PYHKIMM Ha MPOMEXKYTKE; HCIOJIb30BAaTh UX JUIS
UCCIIEIOBaHMsI (PYHKIINHU, 3aJaHHOU TpaduKoOM.

OnepupoBaTh NOHATHAMU: TpaPUKU MOKA3aTEIbHOM, JIorapupmMuieckoi u
TPUTOHOMETPUUECKUX (YHKLUMNA; U300pakaTb HMX Ha KOOPAWHATHON
MJIOCKOCTH U UCTIONB30BATh ISl pELICHUS] YPABHEHHU U HEPABEHCTB.
N300paxkath Ha  KOOPAWHATHOM  TUIOCKOCTH TpauKud  JTUHEHHBIX
YPaBHEHUN W HWCHOJB30BATh MUX JUISI PELICHHUS CUCTEMBI JIMHEHHBIX
YPaBHEHU.

Hcnonb3oBaTh rpaduku (GyHKIUN 179 HCCIEIOBAHHUS TPOILIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHbBIX IUCHUIUINH.

Hauaja MaTeMaTH4eCcKOro aHajamnsa

OnepupoBaTh TOHATHAMHU: HENpephIiBHAS  (PYHKIUS, MPOU3BOAHAS
GYHKIUM;, WCMONB30BAaTh TEOMETPUYECKUA U (PU3UYECKHH  CMBICIH
MIPOU3BOIHOM ISl pELICHUA3AAaY.

HaxoauTe  mpou3BOJHBIE  DJIEMEHTApHBIX  (DYHKIWNA,  BBIYUCIATH
MIPOU3BO/IHBIECYMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIUM.

Hcnonb3oBaTh  MPOM3BOJHYIO  JUJIsi  HCCleqoBaHus — (QYyHKIMM — Ha
MOHOTOHHOCTb U JKCTPEMYMBI, IPUMEHATh PE3YyAbTATHl UCCIEAOBAHUS K
MOCTPOEHUIO TPAPHUKOB.

Hcnonp30BaTh NPOU3BOJHYIO U1 HAXOXKICHUS HAWIYYILIETO PEIICHUS B
MPUKJIAAHBIX, B TOM YUCJIE COUAIBHO-3KOHOMUYECKHX, 3aa4ax.
OnepupoBaTh IMOHATHAMHU: II€pBOOOpa3Hass M HMHTETpaj; IOHUMATH



reoMeTpUUECKUd U GU3NUYECKUN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hble 3JI€MEHTApHBIX (PYHKIIHIA; BBIYUCIATH
uHTerpanno ¢opmyne Hetorona—JleitOuuna.

PemaTe npukiaaHble 33/1a4d, B TOM YHCJIE COLMAIIBHO-I)KOHOMHYECKOTO U
(u3nUecKoro xapakrepa, CpeCTBaMU MaTEMaTHYECKOT0 aHaAIN3A.

YueoOnbiii kypc «I'eomeTpusp»

OcBoenue yuebHoro kypca «l'eomerpusi» Ha ypoBHE CpeaHEro OOILIEro
oOpa3oBaHMsl JOJDKHO OOECreuYnBaTh JOCTIKEHUE CIEAYIOIUX MPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

10 kaacce

OTIEpUPOBAThH MOHATHSIMH: TOYKA, TIPsIMAasi, TNIOCKOCTB;
MPUMEHSTh aKCUOMBI CTEPEOMETPUU M CIICJICTBUSI M3 HUX IPHU PEIICHUU
TreOMETPUUYECKUX 3a/1a4;

OTIEpUPOBaTh TOHATHUSAMH: MAPAUICIBHOCTh W TEPICHIUKYIIPHOCTD
IPSAMBIX U TIJIOCKOCTEM;

KJ1accuuIpoBaTh B3aMMHOE pacmoJioKeHHe PSIMBIX u
IUIOCKOCTENB MPOCTPAHCTBE;

OIepUpOBaTh MOHATUSIMH: JIBYTPAHHBIA YIrOJ, TPAHU JBYTPAaHHOTO YTJIa,
pedpo NIBYIpaHHOTO YIJIa, JIMHEWHBIA yroj ABYTPAaHHOTO yTiia, IpaaycHas
Mepa IBYTpaHHOTOYTJIa;

OTIepUpPOBaTh TOHATHUSMHU: MHOTOTPAHHUK, BBITYKIBIA ¥ HEBBITYKIBINA
MHOTOTPAaHHHUK, 3JIEMEHThl MHOTOTPAaHHUKA, MPABWJIbHBII MHOTOTPAaHHUK;
pacro3HaBaTh OCHOBHBIE BHUIBl MHOTOTPAHHHMKOB (MHpaMuia, TPHU3Ma,
MPSIMOYTOJIBHBIN TIapaJlieienunes, Ky0);

Kiaccu(puImpoBaTb ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHMS  JIS
Kiaccu(ukanuy (BBIMYKIIbIE U HEBBITYKIIbIE MHOTOTPAHHUKH, MTPABUIIBHBIC
MHOTOTPaHHHKH, PSMbIC HHAKJIOHHBIE TIPU3MBI, TAPaJLICIICITUTICIIB);
ONEpPUPOBaTh  TOHATHUAMU:  CEKyIIas  IUIOCKOCTh,  CEUYCHHE
MHOTOTPAHHUKOB; OOBSICHATh TPUHIMUIIBI TOCTPOCHUS CEYCHHH,
UCTIOJNB3YS METOJ CIIE/IOB;

CTPOUTh CEUYEHUSI MHOTOTPAHHHKOB METOJOM  CJIEJIOB, BBIMOIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHHUBY;

pemiath 3a7a4d Ha HAXOXXJEHHWE T€OMETPUUYECKUX BEIMYMH IO oOpasiam
WIM aJropuTMaM, TMPUMEHSS HW3BECTHBIC aHAIMTHYCCKHUE METOIbI IIPH
pelICHUN  CTAaHJAPTHBIX MaTEMaTHYCCKUX 3aJad Ha  BBIUYMCICHHUE
PACCTOSIHMIM MEXIy NBYMS TOYKAaMHU, OT TOYKH JI0 MPSAMON, OT TOYKH [0
MJIOCKOCTH, MEXKIY CKPEIINBAOIIMMHUCS TIPSIMBIMH;

peuiaTth 3aga4d Ha HAXOXKICHHC I'COMCTPHYCCKHX BCIMYHUH II0 06pa3uaM
WK aJIrTOpUuTMaM, IPUMCHAA HU3BCCTHLIC AHAJIUTUYCCKHE MCTOJAbI IIpU
PCHICHUHU CTAHAAPTHBIX MATCMATUYCCKHMX 3ajJad Ha BBIYMCICHHC YIJIOB
MCKAY CKPCHIMBAIOMIUMUCA IIPAMBIMH, MCKIY HpﬂMOfI H IINIIOCKOCTBIO,



MEK]Ty IIJIOCKOCTSIMU,ABYTPAHHBIX YIJIOB;

* BBIYUCIATH 00BEMBI U TUIOMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuia) ¢ MPUMEHEHHEM (OPMYJI, BBIUYUCIATH COOTHOIICHUS MEXIY
IUIOLIASIMU TTOBEPXHOCTEHN, 00BEMaMHU MOAOOHBIX MHOTOI'PAHHUKOB;

* OIEpUPOBATH MOHATUSMH: CHUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCb U
MJI0CKOCThCUMMETPHH, IIEHTP, OCh H IJIOCKOCTh CAMMETPHH (PUTYPHI;

* W3BJICKATh, npeoOpa3oBbIBATH U WHTEPIIPETUPOBATH
uHQOpPMAIIMI0O O  MPOCTPAHCTBEHHBIX  TEOMETPUUECKHX  (urypax,
MPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX;

* MPUMEHATH T'eOMETpUYEeCKUe (AKTHI JUIsl PEUICHUSI CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararoliMX HECKOJIBKO IIAaroB pEIICHHs, €CJIU YCJIOBHS
NpPUMEHEHUS 3a/1aHbIB IBHOU (hopMe;

* IPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  BIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

* MPUBOJUTH MPUMEPHl MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJAEC U
YKW3HU, PACIIO3HABATH MPOSIBIICHHE 3aKOHOB T€OMETPUHU B HCKYCCTBE;

* IPUMEHSATH MOJIYYCHHbIC 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATh pEAIbHBIC
CUTYyalluy U MPUMEHSTh U3YYCHHBIE MOHATHS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTU4YeCKu CHOPMYIUPOBAHHON MPOOIJIEMBI, MOACIIUPOBATh PEAIbHBIC
CUTYyallUM Ha SI3bIKE T€OMETPHUH, HCCIEAOBATh IMOCTPOEHHBIE MOJIEIH C
UCITIOJIb30BAaHUEM I'€OMETPUUECKUX TOHATHI U TEOpeM, arlrnapara ajareopsl,
pemarb  MPAaKTUYECKHE  3aJladyd,  CBSI3aHHBIE C  HAXOXICHUEM
FeOMETPUYECKUX BEJIMUMH.

11 knacc
OOy4Yaronuiicss HayYUTCS:

* OINEpUpPOBaTh MOHATHAMH: UWIMHJIPHUUYECKas IMOBEPXHOCTh, OOpa3yrolue
HUINHAPUYECKONM TIOBEPXHOCTH, LWJIMHIAP, KOHWUYECKas IOBEPXHOCTH,
oOpasylolue  KOHMYECKOM  TOBEPXHOCTH, KOHYC,  cdepuueckas
MOBEPXHOCTB;

* pacmo3HaBaTh Teja BpalieHus ([WIMHIP, KOHYC, cepa U map);

OOBSCHATH CIIOCOOBI MOTYUYEHHSI TEJ BpalLeHMS;

* KJIacCU(PUIIMPOBATH B3aUMHOE PACIOJI0KEHHE CPEPbI U MIOCKOCTH;
ONEepUpPOBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA,
BBICOTA

* CEerMeHTa, IapOBOM CIIOM, OCHOBAHHUE IIAPOBOr0 CJIO0SI, BHICOTA IIAPOBOTO
CJI051,1LIaPOBOU CEKTOP;

*  BBIYUCIATH OOBEMBI U TJIOLIAAN TOBEPXHOCTEH TeN BpalleHus,
r€OMETPUUYECKUXTEN C IPUMEHEHUEM (PopMYyIT;

* ONEepHUpOBATH MOHSTUSIMU: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy u
OIKMCAaHHBIMOKOJIO cdepsl, cepa, BIUCAaHHAS] B MHOTOIPAHHUK WIH TEJI0
BpAILICHHUS;

* BBIYUCISTH COOTHOLIEHUS MEXAY IJIOIIAAsIMU MOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TEN;

* u300paxkaTrb M3ydaemble QUIYpbl OT PYKHM U C MPUMEHEHUEM MPOCTHIX



4epTEKHBIX HHCTPYMEHTOB;

BHITIOJIHATHh (BBIHOCHBIE) IUIOCKAE YEPTEKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BHUA CBEpPXy, COOKYy, CHHU3Y, CTPOUTH CCUCHHS TEI
BpAIIICHUS;

U3BIICKATb, UHTEPIIPETHPOBATH U peoOpa3oBLIBATh
uHQOpPMAITMI0O O  MPOCTPAHCTBEHHBIX  TEOMETPHUYECKHX  (uUTypax,
MIPEICTABIICHHYIO HA YEPTEKaX M PUCYHKAX;

OTIEpUPOBATh MOHATHEM BEKTOP B TIPOCTPAHCTRE;

BEITIOJIHATh JICUCTBUS CJIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M
YMHOXEHHUS BEKTOpa Ha YHCIO, OOBSACHATh, KaKMMH CBOWCTBAMH OHHU
00J1amaroT;

MIPABUJIO MapalJIeNICTUIICIa;

ONEPUPOBATh TMOHATHSIMH: JCKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJI
MEXy BEKTOpaMHU, CKAJIIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMITJITAHAPHBIC BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB M TPOM3BEJACHUE BEKTOpA HA YHCIO, YTOJ
MEXIy BEKTOpPaMH, CKaJIPHOE MPOU3BEACHHUE, PACKIAABIBATH BEKTOP IIO
JIBYM HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
NPUMEHSTh TeoMeTpudecKkrue (aKkThl IS PEIICHUS CTEPEeOMETPUUYECKUX
3a/1ay, MPEANOJIaraloiiX HECKOJbKO IIaroB PEMICHUs, €CIU YCIOBUS
IPUMEHEHUS 3aJaHBIB SBHOU opMe;

pemaTh MpoCTeHIle reOMETPUUECKUE 3a/1adyi Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemarh 3aJadd  Ha JI0Ka3aTeIhCTBO MAaTEMaTHYCCKUX OTHOIICHUH U
HAXOXKJIEHUE T€OMETPUUECKMX BEIMYMH MO0 Oo0pas3liaM WIu aJrOpuTMam,
OpPUMEHSIE  W3BECTHBIE  METOJAbl  MPU  PEHICHUH  CTaHJAapTHBIX
MaTEeMaTHYECKHX 33]1a4;

OPUMEHSATh TMPOCTEHIINE TPOrpaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUICCKUX 3a/1aY;
MPUBOAUTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B TPHUPOIE U
YKU3HH, PACIIO3HABATH MPOSBIICHNE 3aKOHOB TEOMETPUHU B HCKYCCTBE;
MPUMEHSTH TIOJIYYCHHBIC 3HAHWS Ha TIPAKTUKE: aHATM3HPOBATH PEabHBIC
CUTYalluH U MPUMEHATh U3YYCHHBIC TIOHITHS B IIPOLIECCE TIOUCKA PEIICHUS
MaTeMaTH4eCKH CHOPMYITUPOBAHHON TPOOIEMBI, MOJEIHPOBATh PealbHbBIC
CUTyalluM Ha SI3bIKE TEOMETPHHU, HCCIICIOBATh TOCTPOCHHBIE MOJACIH C
WCITIOJIb30BAHUEM T€OMETPUYECKUX MOHSATUN U TEOpEM, ammapara aiareopsl,
pemaTrh  TpPaKTUYECKUE  3a7add, CBSA3aHHBIE C  HAXOXKJICHHEM
T€OMETPUUYECKUX BEITUYHH.



Y4eOHbIl Kypc «BeposiTHOCTD U CTATHCTHKA)

OcBoenue yueOHOro kypca «BeposTHOCTh M CTaTUCTHKA» Ha YPOBHE CPETHErO
oOmero oOpa3oBaHus JOJKHO oOOecrneuuBaTh  JOCTHXKEHHE  CIIEAYIOLIUX
MPEeAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 kaacce

YUTATh U CTPOUTH TAOJIUIBI U TUATPAMMBI;

ONEpUpPOBaTh  IOHATHUAMU:  CpeAHee  apu(pMETHYECKOe, MEAMaHa,
HauOoJbIlIee, HAMMEHbIIIEE 3HAUCHHE, pPa3MaX MacCUBA YUCIIOBBIX JaHHBIX;
ONEPUPOBATH MOHITUSAMU: CIYyUYaHBIM SKCHEPUMEHT (OIBIT) U CIy4YaHOE
COOBITHE, 3JIEMEHTApHOE COOBITHE (JIEMEHTAPHBIM HMCXOJ) CIIy4ailHOro
ONbITA, HAXOAUThb BEPOSTHOCTH B OIBITAX C€ PaBHOBO3MOXHBIMH
CIIy4allHBIMH COOBITHSIMHU, HAXOJUTh U CPAaBHUBATH BEPOATHOCTU COOBITHIA
B U3YYCHHBIX CIIy4ailHBIX SKCIIEPUMEHTAX;

HaxXoAuThb U (OPMYJIMPOBATh COOBITHS: IEpeceueHue U OObEIUHEHHE
JAHHBIX COOBITHH, COOBITHE, TMPOTHUBOMOJOKHOE JAaHHOMY COOBITHIO,
[OJIb30BAaThCA  JAMarpaMMaMu  Oiiepa u  (QOpPMYJIOH  CIIOKEHUs
BEPOSITHOCTEN MPU PELLICHUH 3a]1ay;

OIIEPUPOBATH MOHATUAMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS,
HaXOJUTh BEPOSITHOCTU C MOMOUIBIO IpaBUia YMHOXKEHHS, C MOMOILBIO
JIepeBa CIy4alHOTrO ONbITA;

IPUMEHATh KOMOMHATOPHOE MPAaBWIO YMHOXEHUS NpPH pPEUICHUH 337ady;
ONepUPOBATh MOHATUSAMU: UCIIBITAHUE, HE3ABUCUMbIE UCIIBITAHUS, CEPUS
UCIBITAaHUH, yCIIeX W Hey/Aaya, HaXOAUTh BEPOSTHOCTU COOBITUH B CEpUU
HE3aBUCUMBIX HMCHBITAHUM J0 MEPBOr0 yclexa, HAXOAWTh BEPOSTHOCTU
COOBITHI B cepUU UCTIbITAaHUN bepHyiu;

OlEpUpOBaTh  NOHATHAMM:  ClIy4yalHas  BEJIMYMHA, paCIpeicIICHHUE
BEPOSITHOCTEW, TMarpaMma pacrpeiesieHus.

11xnace

OOYYarOIINIICS TOMYUUT CIIEAYIONINE TPEIMETHBICPE3YIbTATHI:

CpaBHUBATh  BEPOATHOCTM  3HAYEHUW  CIy4YalHOW  BEJIMYUHBI 11O
pacupeaeIeHuI0 WIKC TOMOIIBIO JUarpaMm;

ONEPUPOBATH MOHATHEM MATEMATHYECKOTO  OXHUIAHUS, NPUBOIUTH
MPUMEPBI, KAK TPUMEHSETCS MATEMaTHYECKOE OXUIAHUE CIy4alHOU
BEJIMYMHBI  HAXOJAUTh MAaTEMAaTUYECKOE OXHUIAHUE IO  JaHHOMY
pacIpeeNeHUIO;

UMETh TIPE/ICTABIICHUE O 3aKOHE OOJBIINX YHUCEI; UMETh MIPEICTABICHHUE O
HOPMAaJIbHOM PacipeacICHUH.



Kuaace-10

I'on 06yuenms-1

Bcero-136 gacoB (4 Hen.4)

TemaTuuyeckoe NVIAHUPOBAHUE

Y4eOHblil Kypc «Asredpa 1 HaYaJIa AHAJIN32»

Hcnonszyembie
Nori/mt HaumMenoBanue paszienos, Tem Kon-Bo vacoB AJIEKTPOHHBIE
(B COOTBETCTBHH C COJICPKAHUEM ) (rmudpoBbIe)
o0Opa3oBaTebHbBIC
pecypchl
L MHoecTBa palluOHANTBHBIX U JICUCTBUTEIBHBIX YHUCEIT. 28 1.9
PannonanpHBIC ypaBHEHUS HHEPABEHCTBA
®yukiuu u rpaduku. CTeneHbe HeIbIM MoKa3aTeIeM 12 1-9
ApudmeTrnuecknii KOpeHb 36 1-9
N—ou crerneny. MppannoHaibHbIE YPABHEHUAN HEPABEHCTBA
4. @OopMyIIbl TPUTOHOMETPUH. T PUTOHOMETPUYECKUE YPABHEHUS 44 1-9
5 [TocnenoBaTenbHOCTHHN IPOTPECCUU 10 1-9
6. [ToBTOpEeHue, 00001ICHNE, CHCTEMATH3AIUS 3HAHUT 6 1-9

Bcero:

136




Kuaace-11

"o oOyuenwms-2
Bcero-136 gacoB (4 Hen.4)

Hcnonb3yemebie
Nen/nt HaumeHnoBanue pasnenos, TeM Ko:1-B0o yacoB AJIEKTPOHHBIE
(B COOTBETCTBHH C COJICPKAHUEM ) (rucpoBbIe)
oOpa3oBaTellbHbIE
pecypebl
L CreneHsp ¢ pallMOHAIbLHBIMIIOKA3aTEIIEM. 12
[MokazarenbHast pyHkIms. [TokazaTensHbIe ypaBHEHUSH 1-9
HEPaBEHCTBA
2, Jlorapupmuueckast pynkuus. Jlorapupmuyeckue ypaBHEHUSH 16 19
HEPaBEHCTBA
3. Tpuronomerpruyeckne PyHKIUU U UX TpapUKH. 19 19
TpuronomeTtpruyeckrue HepaBeHCTBA
4. [IpounsBoanas. [I[pumMeHeHre MPOU3BOAHOM 34 1-9
S. WuTerpan u ero mpuMeHeHus 19 1-9
6. CucTeMbl ypaBHEHHI 12 1-9
/. HaTypasibHbIE U LIENBIE YUCIIA 6 1-9
8. [ToBTOpEeHuUe, 0000IICHNE, CHCTEMATH3AIUS 3HAHUHT 18 1-9
Bcero: 136




Kuaace-10

TemaTuuyeckoe NVIAHUPOBAHUE

Y4eonbiii kypc «I'eomerpus»

I'on 06yuenms-1
Bcero-34 ygaca (1 vem.u)

Hcnonszyembie
Nen/mt HaunmeHnoBanue pa3aenos, TeM Koi-Bo gacoB 3JIEKTPOHHBIE
(B COOTBETCTBHH C COJICPKAHUEM ) (rmucpoBbIe)
o0Opa3oBaTebHbBIC
pecypchl
L BBejenue B crepeoMeTpuio 3 1-9
2. [IpsimMble ¥ TIIOCKOCTUB MPOCTPAHCTBE. 5 1.9
[TapajuteTbHOCTD NPSAMBIXH TIOCKOCTEN
3. [lepneHMKYJISIPHOCT NPAMBIXU INIOCKOCTEN 5 1-9
4. VTIIbI M@Ky TPSIMBIMHU HILJIOCKOCTSIMH 5 1-9
. MHOrorpaHHUKHN 7 19
6. OO6BbEMBI MHOTOTPAHHUKOB 6 1-9
. [ToBTOpEHME: CEUCHUS,PACCTOSIHUS U YTIIBI 3 1-9
Bcero: 34




Kuaace-11

"o oOyuenwmsi-2
Bcero-34 gaca (1 Hen.u)

Ucnonszyembie
Neri/mt HanmenoBanue pa3nenos, TeM Kou-Bo yacos 3JIEKTPOHHBIE
(B COOTBETCTBHHM C COJICPHKAHUEM ) (mudpoBbie)
00pa3oBaTeNbHbBIC
pecypcehl
L Tena BpaieHus 12 1-9
2. OOBEMEI TEN 5 1-9
3. BekTopbl 1 KOOPIMHATHIB TPOCTPAHCTBE 10 1-9
4. [ToBTOpEHue, 00001IeHNE U CUCTEMATHU3alMsI 3HAHUM 7 1-9
Bcero: 34




Kuaace-10

TemaTuuyeckoe NVIAHUPOBAHUE

Y4yeOHblil Kypce «BeposITHOCTD U CTATUCTHKA)

I'on 06yuenms-1
Bcero-34 ygaca (1 vem.u)

Hcnonbzyembie
Nori/mt HaumenoBanue paszienos, Tem Kon-Bo yacoB AIIEKTPOHHBIE
(B COOTBETCTBHH C COJICPKAHUEM ) (rmucpoBbIe)
o0Opa3oBaTebHbBIC
pecypchl
1. [IpencraBienue qJaHHBIX 4 1.9
U OIKcAaTeNIbHAs CTaTUCTUKA
2. CnyyaliHbIE OTIBITHI 3
U CITy4JaifHbIe COOBITHS, OTIBITHI C PABHOBO3MOKHBIMHU 1-9
AJIIEMEHTapHBIMU UCXOIaMU
3. Onepatuu Hajx COOBITUSMMU,CIIOKEHUE BEPOSATHOCTEN 1-9
4. Y coBHast BEPOSITHOCTD, JIEPEBO CITYYalHOTO OMBITa,popMyIia 6
MOJTHOM 1-9
BEPOSITHOCTU
Y HE3aBUCUMOCTh COOBITUI
5 DneMeHThl KOMOWHATOPUKHU 4 1-9
6. Cepuu nocyiea0BaTEIbHBIXUCIIBITAHUN 3 1-9
£ Ciy4daiiHble BEIMUUHBIN pacpeIeICHUS 6 1-9
8. [ToBTOpEeHue, 00001IeHNE, CUCTeMaTH3aIus 3HAHU T 5 1-9
Bcero 34




Knacc-11

I'on 00yuenus-1
Bcero-34 ygaca (1 vem.u)

Hcnonb3yemebie
Nori/mt HaumenoBanue pas3zienos, TeMm Kon-Bo AJIEKTPOHHBIE
(B COOTBETCTBHH C COJICPKAHUEM ) JacoB (rupoBbIe)
o0Opa3oBaTebHbBIC
pecypebl
L MareMaTtndeckoe 0KUIaHUECITYYalHOW BEJINYHUHBI 4 1-9
2. Jucnepcus u CTaHAAPTHOCOTKIOHEHHUE CIIyYailHOM BEJTUYUHBI 4 1-9
3. 3aKOH OOJIBIIMX YHCE 3 1-9
4. HernpepoiBHBIE CiTydaiiHble BEJIMUMHBI (pacTIpeICICHHUS) 2 1-9
> HopmanbsHoe pacnpenenenne 2 1-9
6. [ToBTOpEeHue, 0000IIeHNE U CHCTEMAaTH3aIls 3HAHUH 19 1-9
Bcero 34




Pa0ouasi nporpamMmma peaju3yercsi ¢ HCIIOJIb30BAHNEM CJIeAYIOIIMX 3JIEKTPOHHBIX
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(undpoBbIX) 00pa3oBaTeJIbHBIX PECYPCOB

Poccuiickas a;mekTpoHHas IKoja - https://resh.edu.ru

«EnuHast KoJuIeKIus U poBhIX 00pa30BaTEILHBIX PECYPCOBY -
http://schoolcollektion.edu/ru

CaiiTr Munncrepcta oOpa3oBanus u Hayku P® http://www.mon.gov.ru
Poccutiickuit o0pazoBarenbHbIN moptan http://www.school.edu.ru

Karajor y4eOHbBIX W3JIaHu#, 3JICKTPOHHOTO 000PYAOBAHUS U DJICKTPOHHBIX
o0pa3oBaTeNbHBIX PeCypCoB JIIs 001Iero oopazosanus http://www.ndce.edu.ru
IkoapHbBIH mOpTai http://www.portalschool.ru

[Topran Math.ru: 6ubnuoTeka, MenuaTeka, OTUMITHA/IBI, 3a/1a49H, HAYIHBIE IIKOJIBI,
UCTOPHS MaTeMaTuku http://www.math.ru

Maremaruka. M3gatensckuit Jlom «IlepBoe ceHTSIOps»
http://www.math.1september.ru

['azera «1 cenTs0ps» WWW.1september.ru
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