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1. MOACHUTEJIBHAS 3AITMCKA

[Iporpamma mo MaTemMaTHKEe Ha YpPOBHE CpPEIHEro o0mero oOpa3oBaHUS
pa3paboTana Ha ocHOBe DenepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHaapTa cpeaHero oOmero oOpa3oBaHUS C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMM, MPEABABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, M TPATUIIAN
poccuiickoro oopazoBanusi. Peanu3zaiiys mporpaMmbl 1o MaTEMaTHKE 00eCTIeunBaeT
BJIQJICHWE  KIIOYCBBIMH  KOMIICTCHITMSMH, COCTABJISIIOIIMMUA  OCHOBY  JIJISt
CaMOpa3BUTHS M HEMPEPBIBHOTO O0pPa30BaHUSA, IEIOCTHOCTh OOIIEKYJIBTYPHOTO,
JMYHOCTHOTO M TIO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YJaIOIINXCSI.

[IporpamMMoii O MaTeMaTHKE NpPEIyCMAaTPUBACTCS H3ydeHUE Y4eOHOTO
npenMera «MartemaTtuka» B pamMKax TpEX Y4eOHBIX KypcoB: «AnrebOpa u Hadaia
MaTeMaTHUeCKOro aHamm3a», «l'eomerpus», «BeposSTHOCTP W CTaTHCTHKAY.
dopMUpOBaHUE JIOTHUECKUX YMEHHH OCYIIECTBISACTCS HA MPOTSHKEHUU BCEX JIET
oOyueHus Ha YpOBHE CpEIHEro o011ero oOpa3zoBaHus,
a 3JIEMEHTHI JIOTMKH BKJIFOYAIOTCS B COJICPKAHNE BCEX HA3BAHHBIX BBINIC KYPCOB.

PabGouass mporpamma  y4eOHBIX  KypcoB  «Areebpa u  Hauana
Mamemamuyecko2o aumanuzay, «l eomempusy, «BeposmHocmb u cmamucmuxay
0a3zoBoro ypoBHs s oOyuvaromuxcsa 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepaabHOrO rocy1apCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHIapTa CPEAHETO OOIIETO
oOpa3oBaHuUs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH, MPEABABISIEMBIX K
MaTeMaTUYeCKOMY OO0pa3oBaHUIO, M TPAJAMIMN POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanust mporpaMMbl 00eClieYuBaeT OBJIAICHUE KIIOYEBBIMU KOMIETECHIUSMH,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUsSI U HEMPEPHIBHOIO 00pa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YyYarOIMnXCs.

Kypc «Aneebpa u nauana mamemamuueckoeo ananusay SBISAETCS OIHUM W3

HanOoJIee 3HAYMMBIX B POTPaMMe CTapIleH MIKOJIbI, TOCKOJIbKY, C OJJHOW CTOPOHBI,
OH O0€ecreuynBaeT WHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, & C APYTrOd CTOPOHBI, (OPMUPYET JTOTUUECKOE M aOCTPaKTHOE
MBIIJICHUE YYalllUXCsl Ha YpOBHE, HEOOXOAUMOM JJisi OCBOCHHS KypCOB
uH(pOpMaATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
ydaluecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
bopMyIHpYET CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

Kypc anrebpsl 1 Hagam MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBacT OCHOBY JJIS
YCHIEIIHOTO OBJIAQJCHHUS 3aKOHAMU (U3WKH, XUMHUH, OHWOJIOTHH, IOHUMaHUS
OCHOBHBIX TCHJICHIIUA OSKOHOMUKM W OOIECTBEHHOW JKM3HU, TI03BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEAHEBHOW XKHU3HU. B TOXe Bpemsi oBiajeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTHMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBAaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTH
YTBEPKJICHUSI, KCTIOJH30BaTh 0000IIEHNe U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaAJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHe. B xome n3yuenus



anreOppl M HaYall MATEMAaTHYECKOTO aHaiu3a B CTapiield IIKOJIE yJamluecs
MOJy4alOT HOBBIM ONBIT PELICHUS MNPHUKIAIHBIX 331a4, CaMOCTOATEIbHOIO
IIOCTPOCHHUSI MATEMATHYECKUX MOJEJIEH PEaNbHBbIX CHUTyallMd W WHTEPIPETALHNU
MOJYYCHHBIX  PEHICHUM, 3HAKOMSATCA C  [pUMEpaMHM  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEW B TMPHUPOJIe, HAyKE M B MCKYCCTBE, C BbIJIAIOIIUMUCA
MAaTEMATHYECKUMHU OTKPBITUSMHU U UX aBTOPAMMU.

Kypc obnagaeT 3HAYUTEIBHBIM BOCHUTATECIBHBIM ITOTEHIIMAJIOM, KOTOPBIMA
peanu3yercs Kak 4epe3 y4eOHBbI MaTepHall, CIOCOOCTBYIONUN (OPMUPOBAHHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK WU UYepe3 cCheruduKy y4eOHOM IesATeTbHOCTH,
Tpedyroen CaMOCTOSITETIbHOCTH, aKKypaTHOCTH, MPOAOJKUTEITBHOU
KOHIICHTPAIIMM BHUMAHUSA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3yJIbTar.

B ocHoBe MeTouKkK 00ydeHMs anredpe v HayajlaM MaTeMaTHYeCKOro aHan3a
JICKUT JEATCIbHOCTHBIN MIPUHIIUI O0yICHUS.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTHIECKOTO aHaIM3a» BKIOYAeT
CHEYIOIINE COAEPKATECIbHO-METOIUYECKAE JMHUN: «YHCIa W BBIUYUCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBeHCTBa», «Hauana maTemaTuyeckoro
aHann3a», «MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATETBHO-METOIUIECKAE
JUHAM HU3Y4aloTCs Ha TMPOTSKEHUM ABYX JIET OOY4YeHHMs B CTaplled IIKoJIe,
€CTECTBEHHO JIOMOJIHSAS APYT JAPyra M MOCTEINEHHO HACBIIAsICh HOBBIMU TEMaMH U
paznenamu. JlaHHBIN Kypc SIBJISIETCS MHTETPATHBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe coaepkaHUE HECKOJbKMX  MaTeMaTHYeCKMX JAUCIUIUIMH:  anredpa,
TPUTOHOMETPHS, MATEMATUYECKUI aHaIW3, TEOPUsI MHOXKECTB U Jip. [Io Mepe Toro
KaK ydJaluecs OBJIQJICBalOT BCE Oojiee MIMPOKUM MaTeMaTHUYCCKUM allliapaToM, Y
HUX IIOCJII0OBAaTEeIbHO (OPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOHUTH
MAaTEMATHYECKYIO MOJIENIb PEAIbHOM CUTYalld, IPUMEHSTh 3HAHUS, TTIOJTy4YECHHBIE B
Kypce «Anredpa W Hadajlla MAaTeMaTHYECKOro aHaiu3a», [JIs pPEIICHUs
CaMOCTOSITeTbHO  C(HOPMYIMPOBAHHOM MaTeMaTHYEeCKOM 3a7adydM, a 3aTeM
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOAMYECKas JIMHUA «YHHCIa W BBIYMCICHUS 3aBEPIIACT
dbopMUpOBaHNUE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose oco0oe BHUMAHHE YACISIETCS
(GbOpPMHUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKIIOYAIONIMX B CEOS
WCIIOJIb30BAHUE PA3MYHBIX (POpPM 3amuch JIEWCTBUTENIBHOTO YHCIIA, YMEHUE
pAllMOHATIBHO BBITIOJHATh JCHUCTBUSL C HUMH, J€JIaTh IPUKUIKY, OLCHUBATH
pesyabrar. OOydaromuecs: MOJyYaroT HaBBIKM MPUOTHMKEHHBIX BBIUUCICHUH,
BBITIOJTHEHUS JICMCTBUM C YHCIAaMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
HCTIOJIb30BAHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YACJIOBBIX BBIPAXKCHUU.

Jlnaus «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS Ha IMPOTSIKEHUU BCETO
oOydyeHUss B CTapliel IIKOJe, IMOCKOJBbKY B KaXJAOM pazjeie IporpaMMbl
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMMX 3ajad. OOydaronuecs OBIaJEBAIOT
Pa3IMYHBIMU METOJIaMHU PEIICHUs IEIbIX, pPalMOHAIBHBIX, HPPAlMOHAIBHBIX,



MOKa3aTeNbHbIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEpaBEHCTB U UX cucTeM. [lomydyeHHbIe yMEHHUS UCIIOJIB3YIOTCS MIPU UCCIIEI0BAHUN
(GYHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHUU MPUKIAAHBIX 3a/ad W 3a/1ad Ha
HaxXO0XJE€HUE HaumOOJbIIMX W HAUMEHBIIMX 3HaYeHUM QyHkOuu. JlaHHas
coJeprKaTeNbHas JIMHUS BKJIIOYaeT B ce0sf Takke (HOpMUPOBAHHME YMEHUI
BBIMOJHATh pacuy€Tbl mo ¢opMynaM, MpeoOpa3oBaHUsl UENbIX, PAlMOHATbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXe BBIPAXKEHUH,
COJEpKaIlMX CTENEHU U JiorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHEeIIee pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUIEHUST ydaluxcs, (OpPMHUPYIOTCSI HABBIKM JEAYKTUBHBIX PaCCYXIACHUM,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEPAaBEHCTB. AnreOpa npennaraet 3 PpeKTuBHbIE
WHCTPYMEHTBI JUISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ady,
HaIJITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa HAyKH.

CopepxarenpbHo-MeToquuecKass JMHUA «DyHKIMM W TpaQuKA» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATENBHOCTh U3YUEHUS MaTeprana. M3yueHrue cTeneHHoM, moKa3aTebHOM,
Jgorapu(pMUUECKON U TPUTOHOMETPUYECKUX (PYHKIIMM, UX CBOMCTB U IpaUKOB,
UCIOJIb30BaHue (YHKIUHN Ui pEelIeHUs 3a/1a4y U3 IpYruX y4eOHBIX IPEIMETOB U
peanbHONM >KM3HM TECHO CBS3aHO KaK C MAaTeMaTMYECKUM AHAIM30M, TaK U C
pElIeHNEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM OoJbllIOE BHUMAHUE YAENAETCS
(OpMHUPOBAHKIO YMEHHUSI BbIpaXxkaTh (POpMyIaMH 3aBUCUMOCTH MEXAY pa3IuYHbIMU
BEJIMYMHAMH, UCCIEOBaTh MOJY4YeHHbIE (YHKLIHUH, CTPOUTh UX TpapuKu.
Marepuan 3Toi coiepKaTebHOM JIMHUN HALIEJIEH HA pa3BUTHE YMEHUN U HABBIKOB,
MO3BOJISIOLIMX BbIPAXXaTh 3aBUCUMOCTH MEKy BEIMUYMHAMU B pa3InyHON popme:
aHAIMTUYECKOW, Tpaduueckod U cloBecHOM. Ero wu3yudeHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIOCOOHOCTH K O0OOOIICHUI0 U
KOHKPETH3al1H, UCTI0JIb30BAHUIO aHAJIOTHH.

CopepxxarenpHas JuHug «Haudana MareMaTnyeckoro aHaiau3a» MO3BOJISET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpOUTH rpaduKku PyHKLIUMN, OIPEAeNATh UX HAaHOOIbIINE U HAUMEHbBIIINE 3HAUYCHUS,
BBIUUCIIATH IIOMAaAn GUryp u oObEMBI Tel, HAXOAUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. JlaHHas conep:KaTelbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MOCTPOEHUSI MaTeMaTHYECKUX MOJEJIed peallbHbIX CHUTYallMi, HaXO0XICHUS
HaWJIy4ylIero PEemIeHs] B MPUKIAIHBIX, B TOM YHCIIE COUMAIbHO-3KOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOrO aHajii3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHpPOBaHUIO YMEHUI paco3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMaTUKU B HAyKe,
TEXHUKEe M HucKyccTBe. OOydyaroumuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHSA MATEMATHKHU KaK HAYKH, U UX aBTOPax.



CopeprkarenbHO-MeTOANYeCKast TUHUS «MHOXECTBa 1 JIOTHKa» B OCHOBHOM
MOCBAIIEHA  JJEMEHTaM  TEOpUM  MHOXKECTB. [e€OpeTHKO-MHOKECTBCHHBIC
MIPEICTABIICHUS TTPOHU3BIBAIOT BECh KyPC IIKOJIBHOM MaTeMaTUKH W TPEIJararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3/ieibl MATEMATUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHHKY IOHHMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MaTEeMaTUKH W HCIOIB30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO0 aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOphIE IPU3BaHbI
chOpMHPOBATH HABBIKK MTOCTPOCHUS MOJICIICH pPeaTbHbIX CUTYAIlUi, UCCIICTOBAHMS
ATUX MOJCNICH C IMOMOIIBIO ammapaTra aiareOpsl U MaTEeMaTHYECKOTO aHAn3a U
WHTEPHPETALUU TTOJIYYCHHBIX pe3yIbTaTOB. Takue 3a/1aHus BIUIETCHBI B KAXKIbIN U3
pa3zienoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall Kypca MIUPOKO UCTIONIb3YETCs IS
peIIeHUs TPUKIAIHBIX 3adad. [Ipu pemieHur pealbHBIX MPAKTHYECKUX 3aaad
ydaImuyecss pa3BUBAIOT HAOIIOAATEIPHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, WCIIOJIB30BATh AHAIOTHIO, 000OMATh W KOHKPETH3UPOBATH
npobiemy. [lesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpraHU3yeTCsl B IMpOIlecce U3y4YeHHUs BCEX TeM Kypca «Aurebpa U Havasia
MaTEeMaTHYECKOTO aHATTU3ay.

MECTO YYEBHOI'O KYPCA B YUEBHOM IUIAHE

B yueOHOM 11aHe Ha M3YYEHHUE Kypca aareOpbl 1 Hayall MAaTEMaTHUeCKOTO aHAIN3a
Ha 0a30BOM yYpOBHE OTBOJHUTCS 2 yaca B HeAenio B 10 kiacce u 3 yaca B HEJICINIO B
11 kmacce, Bcero 3a aBa roga ooydenus — 170 gacos.

BaxxHocTh yueOHOTO Kypca «[eomempusi» Ha ypOBHE CPEIHETO OOIIETO
oOpa3oBaHus OOYyCIIOBJIEHA IPAKTUYECKOH 3HAYMMOCTHIO METANpEIMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOYyYEHHS] TE€OMETPUU B HAINPABJICHHH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (GopMupoBaHusi (YHKIMOHATIHLHON MaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y 00yJaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TCOMETPHUUYCCKUX
aOCTpaKIuii, COOTHOIICHWH PEATbHOTO W HACATBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATHYECKOW HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CHCTEME HayK W POJIM MAaTEMATHYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTHKE CITIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS YUAIINXCS, a
TAaK)K€ KA4deCTB MBIIUICHUS, HEOOXOMUMBIX JIJI aganTalldd B COBPEMCHHOM
o01iecTBe.

['eoMeTpust sIBisieTCS OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOM HAMPABJIECHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MeIIUIeHHe, (HOPMUPYEMOE TPH HM3YYCHHH OO0YyYarOIIHMMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPKICHUMN



B XOJ€ pCELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh M OMPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA MPH PEIICHUH 3a]ad4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3uKu.
YMeHue opueHTHUpOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JacTsAX AESATEIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaNIbHOTO ObITHS, (opma
OTPaXKEHHUSI OKPYXKAIOIIero MHpA, YCJIOBHUE YCIEIIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JAECUCTBUTEIBHOCTU. OIEepUpOBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3amMu 0OBEIUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM €ATEIBHOCTH, SIBISETCS
OJHUM M3 NPO(PECCHOHATBPHO BAXKHBIX KayeCTB, IIOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.
Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypOBHE 00yueHus — o00Ieo0pa3oBaTeibHOE W OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOy4aromuxcs yepe3 o0ecreyeHue BO3MOKHOCTHA TPUOOPETEHHUS U UCTIOTIb30BAHMS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHUW M  JIEUCTBHUM, CIEHUPUUHBIX
IrE€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO NPOAODKEHHS  O0pa3oBaHUS IO
CHELMATIHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.
[Iporpamma mo reomeTpur Ha 0a30BOM YpOBHE TNIpeIHa3HA4Y€HA i
00yJaroumXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaroniygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMaTUYECKUE YMEHHs, CBSI3aHHBIE CO
celMpUKON reoMeTpuu U HEOOXOAUMbIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOXHOCTh U3yUYHUTh FEOMETPHUIO OoJiee r1y0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npohecCuOHABHOM NesSTENbHOCTH.
JlocTmkeHre eI OCBOCHUS MPOrpaMMbl 00ECIIEUMBAETCS PpEILICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHBIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:
e (dopMupoBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM
KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYXKAIOUIIM MHPOM;

e (opMupoBaHHE MTPEICTABICHHSI O MHOTOIPAaHHUKAX U TeJIaX BPALICHUS KaK
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJENISIX MU B

pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJIAaMHU PEILECHUs 3a/1ay Ha MOCTPOCHHS Ha M300paMeHHSIX

POCTPAHCTBEHHBIX (PUTYD;
e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;



e OBJAJCHUE  AJNTOPUTMAMU  pEUIEHUS]  OCHOBHBIX  THIOB  33J]ay;
dbopMupoBaHHE yYMEHHS TPOBOAUTH  HECIOXHBIE  JIOKA3aTeIbHbIC
pacCcyXJ€HUs B XOJ€ pPEUICHHs CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MIPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroluxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIIUICHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACTIO3HABAThH MPOSBICHUS FT€OMETPUUECKUX TTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3YYEHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEM, (POpMyIMpOBaTh UX Ha S3bIKE F'€OMETPHH U CO3]1aBATh
Ir€OMETPUYECKHE MOJENHU, HPHUMEHITh OCBOCHHBIM TI€OMETPHUYECKUI
anmapar g pElIeHus MIPAaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEpPEOMETPHUH B Hauaje ero M3y4yeHus 3a/1a4, pelaeMbIX Ha YPOBHE HHTYUTUBHOTO
NO3HAHMs, U ONpelNeNEHHBIM 00pa30M OpraHM30BaHHAas padoTa HaJl HUMH, 4TO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIILUICHUS,
CTUMYJIMPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
y4aluxcs B Kypce CTepeOMETPUN ITPOBOUTCS 3a CUET PELIEHU 3a/1a4 HA CO3JaHue
IPOCTPAHCTBEHHBIX O0pa3oB M 3ajJay Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJAIHOCTh, a
ONEepUpPOBaHUE 00pPa30M — B YCIOBHSX OTBJICUYEHUS OT HATJISHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKaAHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAWHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha ypOBHE CPEIHETO 00I1Iero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUYECCKUMHU
MOHATUSAMHU U HAaBBIKAMH OCYLIECTBIISUIOCH MOCJIEN0BATENIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YalOIIMUXCs, paclIupsis U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YUEGHOM IIJTAHE

Ha u3yudenue reomerpun oTBOoauTCA 2 yaca B Heaento B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 yueOHbIX daca.

VYuebnslii kypc «Beposmuocms u cmamucmuka» 0a30BOr0 YPOBHS SIBIISIETCA
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOW mikoibl. Kypc mpenHaszHauen miis (OpMUPOBAaHUA y OOydYaIOIIUXCS
CTaTUCTUYECKOM KYJbTYpbl M IIOHUMaHHsS POJM TEOPUU BEPOSTHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUs CIIy4allHBIX COOBITHM, BEJIUYUH U
npoueccoB. [lpu u3yueHun Kypca o0OramaroTcsi MPEICTABICHUS YYAIIUXCS O
METOJAaX UCCIEAOBAHUS U3MEHYMBOTO MUPA, Pa3BUBAETCSA IOHUMAHUE 3HAYUMOCTHU
YU OOIIHOCTM MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMIIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOI'O MHUPOBO33PEHUS.

CopnepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIUJICHUE 3HAHUM, MOJYYEHHBIX MPH
M3YYEHHH Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHE MPEACTABICHUN O CIyYalHBIX
BEJIMUMHAX U B3AUMOCBA3SX MEKAY HUMH Ha BOKHBIX IPUMEpPaX, CI0KEThl KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIETO MUpA.

B cooTBeTCTBUM ¢ yKa3aHHbIMU LEISIMA B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJbI HAa 0a30BOM YpPOBHE BBIJIEIICHBI
CIIEYIOIlUE OCHOBHBIE cojepxkaTeinbHble JHUHUU: «CiydyaliHble COOBITUA H
BEPOSITHOCTHY, «CilyyailHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxxHyro d4acTb Kypca 3aHMMaeT H3y4YE€HHE T[EOMETPUYECKOro |
OMHOMMAJILHOTO PaCIpeACIICHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMY aHAJIOTaMU —
MOKA3aTeJIbHBIM U HOPMaJIbHBIM PaCIpPEICICHUSIMMU.

Coneprxkanue muanM «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KHT OCHOBOM
st pOopMUPOBaHUSl TMPEJACTABICHUN O PpACIPENEICHUH BEPOSTHOCTEH MEXAY
3HAYEHUSAMHM CIIyYailHbIX BEJIMYMH, a TaKXKE€ 3Ta JIMHUA HeoOXoAauma Kak 0asza s
U3Y4YEHUS 3aKOHA OOJBITNX Ynces — (PyHIaMEHTaIbHOTO 3aKOHA, IEUCTBYIONIETO B
IpUpoJIe U OOIIECTBE U UMEIOLIET0 MaTeMaTHuecKyto gopmanuzanuio. CaMm 3aKoH
OONBIIMX YHMCEN MpeajiaraeTcsi B O3HAKOMUTENbHOW (opMe C MUHUMAaIbHBIM
UCITOJIb30BAaHMEM MAaTEMaTUYECKOro (popmanusma.

TeMbl, CBsi3aHHBIE C  HENPEPHIBHBIMU  CIIyYalHBIMH  BEJIMYHMHAMH,
AKIIEHTUPYIOT BHUMAaHUE IIKOJBbHUKOB HAa ONHCAHUU W H3YYCHHH CIIyYalHbBIX
SIBJICHUI C TIOMOIIBIO HENMPEepbIBHBIX (PyHKIM. OCHOBHOE BHUMAaHUE YJETSETCS
MOKAa3aTeIbHOMY U HOPMaJIbHOMY pacClpeAesieHUsIM, MPU 3TOM MPEeIoaraeTcs
O3HAKOMUTEIBHOE U3yUYEHUE MaTepualia 0e3 10Ka3aTesIbCTB IPUMEHAEMbIX (DAKTOB.

MECTO KYPCA B YUYEBHOM IIJTAHE
Ha uzyuenue kypca «BepoaTHOCTh U cTaTHCTHKA» HA 6a30BOM YPOBHE OTBOJIUTCS
1 yac B HEJIENIO B TEYCHHE KAXI0T0 ro/la 00y4deHus1, Bcero 68 y4eOHbBIX 4acoB.



2. COAEP)KAHUE YYEBHOI'O ITPEIMETA

Kypc «Anzeopa u nauana mamemamuueckozo anaiu3a»
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsapie uncia. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeCKOHEUHbIE  MepuoAudeckue Japodu. ApudMerhyeckue  omnepalud ¢
palMOHAIBHBIMU YHCIaMU, TPpeoOpa30BaHus YHCIOBBIX BeIpaxkeHui. [IpuMenenune
Ipo0ell U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEaJbHOM KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue onepauud ¢ ACUCTBUTENbHBIMU uHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CranpgaptHas ¢opma  3amucu
neicTBUTENbHOrO uyMcna. Mcnonp3oBaHue mnoaxonsdmedl  (opMbl  3amucu
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JlelictBus ¢
apru(pMETUYECKUMH KOPHSMH HaTypaJIbHON CTENIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXIECTBEHHbIE TPEOOpPa30BaHU.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue uensix 1 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

[IpruMeHeHNE ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3aJlay U3 pa3aMvHbIX 001acTel HayKu U pealbHOW KU3HH.

DyHKIUHN U TPaPUKH

OyHkius, crnocoOsl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu Qyskium.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast pyHKUHMS C HATYpaJIbHBIM U IIeJIbIM MokazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcnonb30BaHUE MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CrerneHb ¢ palMOHAJIIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JleciTuuHbIe U HATYypaTbHBIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpAaBHEHMU. PellleHne NpUKIaIHbIX 33a/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucTeMbl M1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHNE ypaBHEHUI, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH

Oyukius. [lepuoanueckue pynakimu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HauOosblliee W HavMeHbIlIee 3HAYCHUE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPpaPUKH.

[TokazaTtenpHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnonp3oBanue rpagukoB GyHKITUN ISl PEIICHUS YPAaBHCHUM W JIMHEHHBIX
CUCTEM.



Hcnonp3oBanue rpadukoB (yHKUMNA IS HCCIENOBAHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPHU PEHICHUH 33Jad U3 APYTUX Yy4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[MIpousBognass  ¢yakuuu. ['eomerpuueckuii ¥ (U3MYECKUNH  CMBICI
IIPOU3BOTHOMN.

[TpousBogHble  3neMeHTapHbIX — QyHKIui.  Dopmynbl  HaXOXAECHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHIA.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenne HanOoNbIIero 1 HAMMEHbLIEro 3HaYyeHus1 (PyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM Ul HAXOXKICHUS HAWIIy4dllero peELICHUs B
IPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (uU3MYecKuid cmbicia. Beruucnenue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.

Kypc «l'eomempus
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npocTpadHcTBO. [loHsiTHe 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsiMbIX B MPOCTPAHCTBE: IEPECEKAOIIUECH,
MapajuieJibHble W CKpelmuBarommecs npsMbele. [lapamienpsHOCT NPSAMBIX U
IJIOCKOCTEW B TMPOCTPAHCTBE: MMApAJUICIIbHBIE MpPsIMbIE B  IPOCTPAHCTBE;
MAPAJIETBHOCTh TPEX MPAMBIX; MAPAIIETBHOCTh MPAMON W IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YroJd MEXAY NpsIMbIMU B TPOCTPAHCTBE.
[TapajuteTIbHOCTH MIIOCKOCTEN: MapasuleIbHbIE IIOCKOCTH; CBOMCTBA MMapaJUICIIbHBIX
miockocteit. [IpocTeiimme mpocTpaHCTBEHHBIE (DUTYpPHI HA TUIOCKOCTH: TETPadIp,
Ky0, mapajuiesienunea; ToCTPOSHUE CEUCHHUIA.

[TepnieHAUKYISAPHOCTD MPSIMOW U TUIOCKOCTU: MEPIECHANKYIISIPHBIEC MPSIMBIC B
IIPOCTPAHCTBE, IPSAMBIE MapajuICIbHbIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPSMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJl MEXAY IMPAMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  Yroj, JIMHEHWHBIM yroJ JBYTPAHHOIO  yrIJa.
[lepnieHUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TIJIOCKOCTH, TIPOEKITUS GUTYPHI HA TUIOCKOCTh. [lepreHnuKyIspHOCTh



IJIOCKOCTEN: NPU3HAK MEPHEHAUKYIIPHOCTH ABYX ILTOCKOCTEN. Teopema 0 TpEX
NEPHEHANKYIIApaX.

MHoOrorpaHHuKHU

[IoHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBIITYKJIBIE MHOTOI'PAHHMKH; pa3BEPTKAa MHOrorpasHuka. [Ipusma: n-yromapHas
IpPU3Ma; TPAaHU U OCHOBAHUS MPHU3MBL;, NpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJIHAS OBEPXHOCTh IPU3MBI. [Tapamnenenunen, IPSIMOYTOJIBHBIN
napajuieNienunes] U ero cpoicraa. Ilupammupa: N-yronpHas nUpaMuaa, TpaHd U
OCHOBAHHUE NMUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MMUPAMM/IbI; IPABUIIbHAS U
ycedu€HHas INHpaMuja. OJEMEHTbl HIpu3Mbl M nupamuasl. lIpaBuibHbIC
MHOTOIPAHHHUKH: TOHSITHE MPAaBWJIBHOIO MHOIOTPAHHMKA; MpaBWIbHAS NpHU3Ma U
npaBWibHAs NUpaMHUAa; MpPaBHIIbHAS TPEyrojbHas NUpamMuAa MU TMPABHIbHBIN
TeTpasap; KyO. IlpeacraBieHue o mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
noneka’ip u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBI.

CummeTprs B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTH. DIE€MEHTHI CAMMETPHH B MUPAMUJIAX, TapaJJIEIEeNHUIEeIaxX, IPAaBUIbHBIX
MHOTOI'PaHHHKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHajv, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTHM U TMOJHOM MMOBEPXHOCTH NPSIMOM MPU3MBI,
IJIOLIAAb OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOI pu3Msl. [ Inomaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bI, TEOPEMa O
mIommaau yceu€HHou nupamMuapl. [lorstue 06 00bEMe. O0bEM MUpaMUIbI, TIPU3MBI.

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

11 KIIACC

Tena Bpamenust

HumuHapuyeckas TTOBEPXHOCTb, oOpazyrolue HWIHHAPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [[MmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IOJHOMN
MMOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepxHocTh. KoHyC: ocHOBaHMe U BepInHa, oOpasyromas
¥ OCh; TUTOIIA Tb OOKOBOM U MOJTHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIIHe
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU CREpHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
IJI0IIAAb ChEpPHI.

N300paskenne Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka muIMHapa 1 KOHYyCa.



KoMOuHanuu e BpaleHrs 1 MHOTOrPaHHUKOB. MHOTOIrpaHHHK, ONTMCAHHBIH
okoJi0 cepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
NPsIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM UWIMHIpA,
koHyca. O0BEM 11apa U mIomaab chepsl.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEpXHOCTEH, 00bEMaMuU MOTOOHBIX TEJI.

Ceuenus Mz pa (MapajvieIbHO U MEPIEHIUKYISIPHO OCH), CEUEHUS KOHYyCca
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY), CEUYECHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B NpocTpaHcTBe. CIOXKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YKUCIO. Pazno)keHne BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX C
NPUMEHEHUEM TIpaBWJl JACUCTBHM € Bekropamu. lIpsMoyronpHas cuctema
KoopauHaT B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YToi Mexay BekTopaMu. CKajasipHOE NPOU3BEIECHHUE BEKTOPOB.
Bbluncienre yrioB Mexay OpsIMBIMU M IUIOCKOCTAMH. KoopAnHATHO-BEKTOPHBIN
METOJI IIPU PELICHNH F€OMETPUYECKHX 3a/1a4.

Kypc «Bepoamnocms u cmamucmuxa»
10 KJIACC

[IpeacraBnenne MOaHHBIX C TOMOLIBIO Tabmuu u guarpamm. Cpeanee
apupmMeTnyecKkoe, MeauaHa, HauOoJsblllee W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCTIEPCHS M CTaH/IapTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIE
coObITHs (MCX0/bl). BeposSTHOCTH ciydaitHOTO COOBITHSA. BIW30CTh YacTOTHI U
BEPOSTHOCTU COOBITUI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITUsIMU. BeposTHOCTHM COOBITUH B ONBITaX C  PaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHNE, TPOTUBOMOJIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTh. Y MHOXEHHUE BEpPOSATHOCTEH. JlepeBO CiaydamHOro
skcriepumenTa. @opmyria MmoaHOM BepossTHOCTH. HezaBucuMbIie COOBITHSI.

Kom6unaropnoe mpaBuino ymHoxkenus. [lepecranoBku u dakropuan. Yucio
coueranuid. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHbli ONBIT (MCMIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyrun.



Cnyvaiinass  BenuuuHa. Pacrnpenenenue  BeposTHocTed.  [uarpamma
pacnpenenenusa. lIlpumepsl pacnpeneneHuil, B TOM YHCIE, T€OMETPUUYECKOE H
OMHOMHAJILHOE.

11 KIIACC

YucnoBele  XapakTEpUCTUKX  CIIyYaWHBIX BEJIMYMH: MaTEMaTHYECKOE
OKMJlaHWE, JUCIEpPCUsl M CTaHAAPTHOE OTKJIOHEHWE. [IpuMmepsl npuMeHEHUs
MAaTeMaTHYECKOTO OXKWJAHUs, B TOM YHUCIE B 3aJadax W3 NOBCEIHEBHOW JKHU3HU.
Marematnyeckoe OxugaHue OMHAPHOW CIy4yalHON BeIW4YMHBI. MaTeMaTtnyeckoe
OKHJJaHWE CYMMBI CIIy4alHBIX BEJIMYMH. MaTeMaTH4ecKoe 0KUIAHUE U JUCTIEPCHS
re€OMETPUUYECKOr0 1 OMHOMHMAIIBHOTO PACIPEIEICHHN.

3akoH OOJIBIIMX 4YHUCEI MU €ro pojib B HayKe, MNPUPOAE M OOIIECTBE.
Bb100po4HBIN METO1 MCCIEA0BAHMIA.

[IpuMepbl HENPEpPBIBHBIX CIy4yalHbIX BenWuMH. [loHATHME O TIOTHOCTH
pacnpenenieHus. 3aqaun, IpUBOIAIIME K HOPMAJIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJIBHOM PacCIpeIeICHUN.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA

OcBoenne ydeOHOTO Tpenmera «MaremaTthka» JOJDKHO 00ecIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMMNX JIUYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMmeTa
«MaremaTuka» XxapakTepu3yrTCS:

I'pa:knanckoe Bocnuranme:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIErocst Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUWCKOro OOIIEeCTBa, MPEACTAaBICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
npoLenyp TpaxJaHCKoro ooOmecTtBa (BbIOOpPHI, OMNPOCHI W Mp.), YMEHUEM
B3aUMOJEUCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C WX
GYHKIUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY M HACTOSIIIIEMY POCCUMCKOW MAaTEMATHKH, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJh30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMHKH.



JIyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JACSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAs SCTETUKY MATEMaTHYCCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEeIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA.

Dusnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30poBoro u 6e3onacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHast pu3nyeckasi aKTUBHOCTD); (PU3UUECKOTO COBEPIIICHCTBOBAHUS,
MIPY 3aHATHAX CIIOPTUBHO-03I0POBUTEIHLHON IEATEITEHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOHUS; HHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieil npodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUM BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKHX 3aJ1a4 MATEMAaTUYECKON HAIPABICHHOCTH.

JIKOJOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTBIO AKOJOTHYCCKON KYyJIbTYpbl, MOHWMAHHUEM BIUSHUS
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpelbl, OCO3HaHWEM TJ00aJTbHOTO XapakTepa HSKOJOTUYECKHX TMpooJieM;
OpUeHTallell Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JJIsS pelieHus 3aaad B
00J1aCTH OKPYIKAFOIICH CpeIbl, ITTAHUPOBAHUS ITOCTYITKOB M OTICHKH MX BO3MOYKHBIX
MOCJICICTBUUN [T OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, [MOHUMaHUEM
MaTeMaTHYeCKOW HayKh Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAloB €€
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS I[MBUIN3AINW, OBJAJACHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKON KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO NIEATeIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTPaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OClCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  VYuueepcarvnvie  noznasamenvhvie  Oeticmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaroWuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYHCaroweeo  Mupa;,  npumeHeHue  J102U4ecKux,
ucce008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Bba3oBble Jjoruueckue JeMicTBUA:

e BBIABJIATH U XapaKTEPHU30BaTh CYIISCTBEHHBIC MPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIHPOBATH
OTIpe/IeTICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBaHUS JUIsi OOOOIICHUS M CPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOT'O aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE,;
YCIIOBHBIC;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTHBOPEUHIA,

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIOUSHHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTehCTBA MaTeMaTHYeCKHX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS 1 BBIBOIBL

e BBIOMpATh CHOCOO pelieHuss y4eOHOM 3amayu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaATh HaubOoiee MOAXOIANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaTebCcKue IeiiCTBUS:

e HCIIOJH30BAaTh BOMPOCH KaK MCCJEAOBATEILCKUI MHCTPYMEHT ITO3HAHMUS;
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opmMupoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUC;

e TIPOBOJUTH CaMOCTOSTEIILHO CIUTAaHWPOBAHHBIN 9KCIICPUMEHT,
WCCJICIOBAHUE TI0O YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, POIIECCaAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBEIEHHOTO HAOJIOEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;



e TMPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE TMPOIECCA, a TAKKE BBIIBUTATH
IPENOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanmeii:

e BBIABIISTH AePUIUTHI HH(OOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

e BbIOMpaTh UHGOPMAIMIO U3  HCTOYHHKOB  PA3IUYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M UHTEPIPETUPOBATH UHPOPMAIHIO
Pa3IMYHBIX BUJIOB U (GOPM MpEACTaBICHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IN4HbIX (opMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIbHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanohvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUUXCHL.

Oo0wenue:

e BOCHPUHUMATH U (POPMYITHPOBATH CY)KJICHHUS B COOTBETCTBHH C YCIOBUSIMH
¥ LIETISIMU OOIIIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJ1a4l, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

e B X0JI¢ 0OOCYXXKJIEHH 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA TMIOMCK
pELICHUS; COMOCTAaBISITh CBOM CYXKIEHHUS C CYXICHUSMHU JpPYTUX
YYaCTHUKOB AHaiiora, oOHapyXMBaTh pa3jiMyle U CXOJCTBO MO3ULUN; B
KOPPEKTHOI popme GpopMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;

e TPEICTaBIATH  pE3yJNbTaThl  pEHIeHHs  3aJayd,  OKCICPUMEHTa,
MCCJIEI0BAHUS, IPOEKTA; CAMOCTOSATEIBHO BEIOMPATh (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBO:

e TIOHMMATH U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThl TMpU pElIeHWH YYeOHBIX 3a/Jad; MPUHUMATH IIeJIb COBMECTHOMU
JESTENIbHOCTH, IUTAHUPOBAaTh  OpPTaHW3aIllMI0 COBMECTHOM  paboTHI,
pacnpenenaTh BHIbI pabOT, JOrOBapUBAThCS, OOCYKIaTh MPOLECC U
pe3ynbTat paboThl; 00001IIaTh MHEHHSI HECKOJIBKUX JIFOICH;

e YYaCTBOBATh B IPyNIOBBIX (popmax padoThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIC); BBHIMOJHITH CBOIO YacTh pabOTBl U
KOOPAMHUPOBATH CBOM IEUCTBHUS C IPYTUMHU YJIEHAMHU KOMaH 1bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MPOAYKT MO  KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyisamuesnsle oeticmausi, obecneuusarom opmuposarue

CMBLCIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranuzamnus:



e COCTaBJISITh IUIAH, AITOPUTM PEIICHUS 33/1a91, BEIOMPATH CITOCOO PEIICHUS
C YIETOM MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

e BJIAJCTh HABBIKAMH TIO3HABATEIILHON peQUIeKCHH KaK OCO3HaHUSA
COBEpPIIIAEMBIX JCHCTBUI W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ybTara
pEIIeHNs MaTeMaTUIECKOH 3a1a9H;

e TPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTB IPHU PEIICHUH 3aa49H,
BHOCHTHh KOPPEKTUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
JAHHBIX, HAWJCHHBIX OIMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENM W YCIOBHSAM, OOBSICHITH
MPUYUHBI JTOCTHKEHUS WIM HEIOCTIDKCHHS PE3YyIbTaTOB EATEIHLHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

Kypc «Anzeopa u nauana mamemamuuecko2o aHaaIu3ay
OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHYCCKOTO aHAIM3a)»

Ha YpOBHE CpEJIHEro OOIIero oOpa3oBaHUs JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh NOHATUSAMM: PAUUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOB, MPOIICHTHI.

Bemonusate  apudmernyeckue — omepauud € palMOHANBHBIMU U
JNEHUCTBUTEIbHBIMU YHCIIAMH.

BoInonHATh TpUOIMKEHHBIE BBHIUUCIEHUS, UCIIONB3Ys MPaBUia OKPYTIEHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTesieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITI0JIb30BaTh MOAXOAAIIYI0 (hOPMY 3aMUCH IEUCTBUTENIbHBIX YHCEI JIJISl pEelIeHUs
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
GbyHKIUH.

YpaBHeHUs U HEPABEHCTBA



OnepupoBaTth NOHATHSAMHU: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO; IEJIOE,
pauMoOHAIIBHOE, UPPAMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YpaBHEHHUE;

BeimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BoInonHAT MpeoOpa3oBaHUs LENbIX, PALUOHAIBHBIX W HPPALMOHAIBHBIX
BBIPQKEHHI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALUOHATBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs U HEPABEHCTBA JUUI PELICHUS MATEMATUYECKUX 3a]a4
¥ 33J1a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MogenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM amapara ajireophl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMH: (PYHKIHUSA, CIIOCOOBI 3a7aHusl (PYHKIMH, 00IaCTh
ONpEJENCHUs] U MHOXKECTBO 3HA4YeHM (PyHKIUHU, TpaduK (YyHKUHUU, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKLINU, HYIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

Crpouth M yuTaTh TpaUKu JTUHEHHON (PYHKUMHU, KBaJPaTUUYHOM (PYHKIUH,
CTETEHHOMN (PYHKIIMHU C IIEJIbIM ITOKa3aTeleM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Havana maremMaTH4ecKoro aHajmsa

OnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
re€OMETPUYECKast IPOTPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKast
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAOUIEH reOMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEAOBATENBHOCTH PA3IUYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IMOCIIEIOBATEIBHOCTEN U MPOTPECCUN IS PEIIEHUS
peanbHbIX 337a4 PUKIIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTMKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONIEPAIlUU HaJl MHOXKECTBAMHU.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIsi ONMCaHUs pealbHbIX
IPOLIECCOB U SIBJICHUM, P PEIICHNUH 3a]a4 U3 IPYTHX yYEOHBIX MIPEIMETOB.

OnepupoBaTth  MOHATUSMH: ONnpeleneHe,  Teopema,  CIEICTBHUE,
JI0Ka3aTeNbCTBO.

11 KIIACC



Yucaa v BBIYMCICHUSA

OnepupoBaTh MNOHATUSMH: HATYypAJIbHOE, LEJOE YHCIO; HCMIOJIb30BAThH
MPU3HAKU JIEJIUMOCTH LIENBIX YUCEN, PA3JI0KEHUE YMCIIA HAa MPOCThIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M Uucla, ECATUYHbIE U HATypajbHbIC
JoTapu(pMBbI.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW i1 NpeoOpa3oBaHUsA  BBIPAXKECHMIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE M HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKallUX JorapuQmsl;
OIEpUPOBATh NOHATUAMU: JOrapu(pMUUECKOE YPaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JTIOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM I PELICHUs IPAKTUYECKUX 3a1a4.

Haxonuth pemieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEH PAllMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIENIN C UCTIOIb30BAaHUEM ariapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTth MOHATUAMM: [MepuoAndeckas  (YyHKUHS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HAueHUs (QYHKIUM Ha TPOMEXKYTKE; HCIIOJIb30BaTh HX JUIA
UCCIEeI0BaHUS (PYHKIUU, 3aJaHHOU rpaduKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUHA U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpaUKK JTMHEWHBIX YPaBHEHUN U
WCIIOJIb30BaTh UX I PEIIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnons3oBaTh rpadukd (QyHKIMH IS UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOro aHajIn3a

OmneprpoBaTh MOHATUSMU: HENpepbIBHas (YHKIUS; MPOU3BOIHAS (DYHKUIUU;
UCITOJIb30BaTh F€OMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOJHON IJIsl pelIeHUs
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.



Hcnonp30BaTh MPOM3BOIHYIO JIJISl UCCIIEOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATH PE3YyJIbTaThl UCCIEIOBAHUS K TOCTPOCHHUIO TPadUKOB.

Hcnonp30BaTh NPOM3BOAHYIO ISl HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSIMU: MEpBOOOpa3Has M  MHTErpaj; IOHUMATH
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts nepBooOpazHbie 3IeMEeHTapHbBIX (GYHKITUI; BRIYUCISATH HHTETPa IO
dbopmyne Herorona—JleliOHuia.

Pemarte npukiagHele 3a1auv, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOTO U
(U3NYECKOT0 XapaKkTepa, CpeACTBAMU MaTEMAaTUYECKOT0 aHaIN3a.

Kypc «I'eomempus
10 KJIACC

OmneprpoBaTh NOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NIPU PEIICHUU
T€OMETPHUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPaHHOI'O yTJIa.

OmnepupoBaTh NOHATUSAMHU: MHOTOTPAHHMK, BBINYKJIBIA U HEBBITYKJIBINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupunupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIble W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapalJIeIICTUTIEbI ).

OmnepupoBaTh MOHIATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIOIb3YSI METO/I CJIEJIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIENOB, BBIMOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

Pemmatp 3a1aun Ha HaxXOXKJICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aJIfOpUTMaM, TPUMEHSS HU3BECTHbIE AaHAJUTHUECKUE METOAbl NpPU PEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 HAa BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.



Pematp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Wiu
QITOPUTMAaM, NPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PELICHUU
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 Ha  BBIYMCICHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
UpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISTH COOTHOLICHHS MEX 1Y TUIOIIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HH(OPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

[TpumensTh reomeTpudeckue (HakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIATAIOIINX HECKOIBKO IarOB PEILICHHUS, €CJIA YCIOBUS IPUMEHEHNUS 3a1aHbl
B IBHOU (popme.

[IppuMeHATP  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHMS HaA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIEC IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHON TMPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHM, MWCCIENOBATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pa3yrolue
WIMHIPUYECKON NOBEPXHOCTH; LMIMH]IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yroline
KOHUYECKOW TOBEPXHOCTH, KOHYC; ChepryecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJl BpallleHUsI.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA LIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.



OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy 1 OMTUCAHHBIN
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHMS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MMOBEPXHOCTEH W 00BbEMaMH
MOJIOOHBIX TEJI.

N300paxxkarh u3ydaemble (QUIYpbl OT PYKH M C HPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPE/ICTABICHHYIO Ha YepTekKax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINMONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00J1aJ1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieienueaa.

OnepupoBaTh MOHATUSAMU: I€KAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPa, YrOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cyMmMy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YKCIIO0, YTOJ MEXKIY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[TpumensTh reomeTpuueckue (HakThl 711 PEHICHHS CTEPEOMETPUIECKUX 3a/1aY,
MPEINOIAaraloMX HECKOIBKO IIAr0B PEUICHUs, €CJIA YCIOBHS TPUMEHEHHUS 33/1aHbI
B SIBHOU (popme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE TEOMETPUYECKUX BEJIUYMH 0 00pa3liaM UK aJirOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IbI IIPU PEIICHUU CTAHAAPTHBIX MATEMATUUECKHUX 3a]1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAMTE NpUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTUYeCKu CPOPMYIMPOBAHHON TPOOIEMBI, MOJEIUPOBATH peaIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM IeOMETPUUECKUX TIOHATUHN U TeOpeEM, arapara ajareopsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJTUUMH.



Kypc «Bepoamnocms u cmamucmuxa
10 KJIACC

Yurath U CTPOUTH TAOJIULBI U JUATPAMMBI.

OmnepupoBaTh NOHATUAMU: CpeAHEE apu(PMeTHIECKOE, MEIMaHa, HauooJIbIIEE,
HaMMEHbIIIee 3HAYEHUE, pa3Max MacCUBa YUCIIOBBIX JTaHHBIX.

OnepupoBaTh MOHATUSIMU: CIyYalHBIM SKCIEPUMEHT (OMBIT) U CiIy4yalHOE
COOBITHE, 3JIEMEHTAPHOE COOBITHE (3JIEMEHTApHBIM HMCXOJ) CIy4allHOIO OIIBbITa;
HaXOJUTh BEPOSITHOCTU B OIBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWThb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIIydalHBIX
HKCIIEPUMEHTAX.

Haxoauts u popMynupoBath COOBITHS: TTepeceueHue U 00bEAMHEHNE TaHHbBIX
COOBITUH, COOBITHE, NPOTUBOIIOJIIOKHOE JAHHOMY COOBITHIO; TI10JIb30BAThCS
auarpammamu Jitiepa u GopMysioi CI0KEHUs BEPOSITHOCTEH NP pELIeHUH 3a1a4.

OmnepupoBaTh MOHATUSIMH: YCIOBHAs BEPOSATHOCTb, HE3aBHUCHUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPABUJIA YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PELLICHUH 3a/1a4.

OnepupoBaTh MNOHATUSIMH: HCIBITAHUE, HE3ABUCUMBIE HCIHBITAHMS, CEPHUS
UCIIBITAaHUM, yCHeX W HeyJaya; HaxXOAUThb BEPOATHOCTU COOBITHM B CepUHU
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCIIBITaHUN bepHyum.

OnepupoBaTh  NOHATUSAMH:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMmMa pacIpeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYalHOM  BEJIMYMHBI IO
paCIpENEIEHUIO HWIIA C IOMOLIBIO THATPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO 0KHUIAHUS; IPUBOIUTH IPUMEPBHI,
KaK IMPUMEHSETCS MaTEMAaTUYECKOE OXHUAAHUE CIIyYaWHOW BEJIWYMHBI HAXOIWTH
MaTeMaTHYECKOE 0KUIAHNE 110 JAHHOMY PACIIPENEIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIbHOM PaCIpeICICHUN.



4. TEMATUYECKOE IINTAHUPOBAHHUE C YKASAHUEM
KOJIMYECTBA AKAJJEMHUYECKHUX YACOB, OTBO/IUMbBIX HA
OCBOEHUE KAJKJIOM TEMbI YYEFHOI'O IPEJMETA

Kypc «Aleeﬁpa U Haua1Ia mamemamuuecKko2o anaiusa»

10 KJIACC
Tema/paznen Kosnuectn JIeKTPOHHbIE dopma
) (uudposbie) pean3anuu
Ne aKaJaeMmuuec yueOHO- BOCIIUTATEJIbLH
n/ KHX 4aCOB, MeTOINYeCcKUe oro
n OTBOAMMBIX MaTepuaa NOTeHIHAJIA
HA TeMblI
OCBOEHHe
TeMbI
1 MHOXeCTBa pariMOHAIbHBIX 14 bubnuotexa [JOK Bxitouenue B
U IEWCTBUTEILHBIX YUCEIL. https://m.edsoo.ru/7f = ypok urpoBbix
PanuonaneHble ypaBHEHUS U 4131ce npouenyp Ajisa
HEpaBEHCTBA HOAACPKaHNA
2 OyHKIMH U TpaduKH. 6 bubnuoreka [JOK MOTHBALIHH
Crernensp ¢ 1enpM https://m.edsoo.ru/7f obyuatomuxcs
MoKa3areieM 4131ce € HOTMYHEHIO
3HAHHH.
3 Apudmerndeckuii KOpeHb N— 18 bubnuorexa [JOK
Oli CTEIEHH. https://m.edsoo.ru/7f
WppatnmonansHele 4131ce
YpaBHEHHUS U HEPABEHCTBA
4 dopmybl 22 bubnunoreka [JOK Hcnons3zoBan
TpuronomMerpun. TpUroHOMeT https://m.edsoo.ru/7f e
pHYecKHe ypaBHEHHS 4131ce BOCIIUTATEIbH
BIX
BO3MOXKHOCTE
i
COZIepKaHuUs
TEMBI Yepe3
moabop
COOTBETCTBY
IOIIUX 3a/1a4
JUTSL PEIIICHUS.
5 [TocnenoBarenbHOCTH U 5 bubmuorexa [JOK Bocnutanne
IPOrPECCHr https://m.edsoo.ru/7f  xputuuHOCTH
4131ce MBIIIEHNS,
UHTEpeca K
YMCTBEHHOMY
TpyAay,
CTpEMJICHHE
UCTIONIb30BATh
MaTeMaTHIeC

KHUC 3HAaHUS B
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TIOBCEHEBHO
1 )KHU3HU.
6 [ToBTOpeHME, 00001IECHNE, 3 bubmmoreka [JOK [Tpumenenue
CHCTEMAaTU3alMs 3HaHUH https://m.edsoo.ru/7f Ha ypOKe
4131ce MHTEPAKTUBHbI
x dhopm
paboTsI ¢
oOydJaronumMuc
S
WUHTEIUICKTYaJIb
HBIX UIP,
CTHUMYJTUPYFOIIL
ux
TI03HABATEIIbHY
10 MOTHUBAIIHIO
oOyJaromuxcs.
OBILEE KOJIMYECTBO YACOB 68
I10 ITPOTPAMME
11 KUIIACC
Tema/pasnen KonnuectBo DJIeKTPOHHbIE ®opma
Ne akagemuueck (uudposbie) y4eOHO- peaau3zanuu
n/ HX YacoB, MeTOAuYecKue BOCIUTATEIHHOIO
n OTBOIMMBIX MarepuaJja MOTEeHI[NAJIA
HA OCBOEHHE TeMbI
TeMbI
1 CrerneHb ¢ 12 bubmmorexa [JOK Bxirouenue B
PpalMOHAIBHBIM https://m.edsoo.ru/7f4147 YPOK UTPOBBIX
MOKa3aTeJeM. 36 npouexyp Juis
[TokazarenbHas HoAnEpXKaHus
DyHKIHS. MOTHUBAIHH
TTokazarenbHbIE oby4atomuxcs K
HOJYyYEHHUIO
yYpaBHEHUS U .
3HaHW.
HEpaBEHCTBA
2 Jlorapugmuueckas 12 bubmmoreka [JOK Hcnons3oBanne
GyHKIHS. https://m.edsoo.ru/7f4147 BOCIIUTATEIbHBIX
Jlorapudmudeckne 36 BO3MOKHOCTeft
YPaBHEHHUS U COACpKAHMNA
HEPABEHCTBA TEMBI HCpe3
moaoop
COOTBETCTBYFOIIL
uX 3a7a4 JiIs
peteHws.
3 Tpuronomerpuyeck 9 bubmuoreka [JOK Bocnuranue
ne QyHKIUK U HX https://m.edsoo.ru/7f4147 KPUTHYHOCTH
rpaduK. 36 MBIIIJIEHMS,
Tpuronomerpuyeck HHTEpECA K
He HepaBeHCTBA YMCTBCHHOMY
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4 [IpouzBogHasi. 24 bu6muoreka [JOK TPy,
[pumeHeHue https://m.edsoo.ru/7f4147 CTpeMJICHHUE
IPOM3BOIHON 36 MICIIOJIBb30BATh

3) WuTerpan u ero 9 bubnmoreka [JOK MATCMATHHCCKHC
NpUMEHEeHHs https://m.eds00.ru/7f4147 SHAHUA B

36 IIOBCEAHCBHOU
KHU3HH.
6 Cucrembl 12 bubnmnoreka HOK [Ipumenenue Ha
ypaBHeHuii https://m.edsoo.ru/7f4147 ypoKe
36 MHTECPAKTHBHBIX

7 HarypanbHble u 6 bubnmoreka [JOK (hopm paboTHI €

LeJIBIE YHCIIa https://m.edsoo.ru/7f4147 O6yanOHII/IMI/ICH:
36 WHTEJUIEKTYaIbHBI
8 [ToBTOpCHME, 18 bubnuorexa [JOK X UTP,
O606H_ICHI/Ie, https://m.edsoo.ru/7f4147 CTUMYJIMPYIOIIHUX
cucTeMaTu3anus 36 IT03HABATCIIbHYIO
AHAHUI MOTHBAIIHIO
oOyJaromuxcs.
OBIIEE KOJIMYECTBO 102
YACOBIIO
ITPOIT'PAMME
Kypc «I'eomempusy
10 KJIACC
Ne Tema/pazaen KoanuecrBo DJIeKTPOHHbIE ®opma
n/ akagemudeckn  (uudposbie) y4deOHO- peanu3anuu
n X 4acoB, MeToAnYecKHe BOCIIHUTATEIHLHOTO
OTBOIMMBIX HA Marepuajia MOTEHI[NAJIA TEMBbI
OCBOEHHeE
TeMbI
1 Bsenenue B 10 bubnmnorexka HOK [ToOyxnenue
CTEPEOMETPHIO https://m.edsoo.ru/7f415e2¢ 00yJaroImuXxcst
2 [Ipsimble n 12 bubnmnoreka [JOK codmoaats Ha
[UIOCKOCTH B https://m.edsoo.ru/7f415e2e YPOKC HOPMBI
MOBEJICHUS,
MIPOCTPAHCTBE.
npaBuiia OOIICHUS
Hapannembnocts CO CBEPCTHHKAMH
TIpAMBIX Hv U YUHUTEIICM,
IJIOCKOCTCH COOTBETCTBYIOIIU
€ YKJIa1y IIKOJIBI,
YCTAaHOBJICHHE U
MOJJIEPKKA
JI0OpOKeNaTeTbHO
it atMmocdepsl
3 [lepnennukynsipHOC 12 bubmuoreka [IOK dopmupoBaHue
Th NPAMBIX H https://m.edsoo.ru/7f415e2e OTHOILIEHUS K
IUIOCKOCTEM MaTCMaTuKe
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4 Vbl Mmexay 10 but6mmoreka [IOK KaK OCHOBE
TIPSAMBIMHU U https://m.edsoo.ru/7f415e2¢ pasBUTHS
TJIOCKOCTSIMU MBILJICHUA U
CpeACTBY
oOy4eHHs B
IIKOJIE
S) MHororpaHHUKH 11 bubnmoreka [JOK VYkperuienue
https://m.edsoo.ru/7f415e2e = cBsi3u 0OyueHuUs C
KHU3HBIO, C
MIPAKTUKOM.
6 O0BEMBI 9 bubnmnoreka HOK [Ipumenenue Ha
MHOTI'OTPaHHHMKOB https://m.edsoo.ru/7f417a ypoke
8 MHTEPAKTUBHBIX
7 IToBTOpeHue: 4 bubmmoreka [JOK opm paboTsI ¢
CCUCHMUS, https://m.edsoo.ru/7f417a ~ OOy4aroIMMHC:
PacCTOSHHUS U yIJIbl f8 MHTCIIICKTya IbHBL
X WD,
CTHUMYJTHPYIOIIHX
M03HABATEIbHYIO
MOTHBAIIHIO
oOyJaromuxcs.
OBILEE KOJIMYECTBO
YACOB I1O 68
[TPOTPAMME
11 KIIACC
Tema/pazaen Koanuecrno DJICKTPOHHbIE ®opma
Ne akageMuueckux  (uudpoBbie) y4eOHO- peanusanum
/i 4acos, MeToAnYecKue BOCIHUTATEIbHOTO
OTBOJUMBIX HA MaTepuajia MOTEHI[HAJIA TeMbI
OCBOCHHE TeMbl
1 Tena Bpamenus 12 bu6nuorexa [IOK [ToGyxnenue
https://m.edsoo.ru/7f417e18 00yJaroIHMXCst
co0roaaTh Ha
2 OOBEMBI TEN 5 bubnnorexa [JOK YpOKE€ HOPMBI
https://m.edsoo.ru/7f417e18 MOBEJICHMUS,
npaBuia
o01ieHus co
CBEPCTHUKAMH U
YUUTEIEeM,
COOTBETCTBYIOIIN
€ YKIIaay IIKOJIBI,
YCTaHOBIICHHE U
MOJJIEPKKA
JI0OpOoKenaTenbH
oif aTMocdepsl
3 BexTops n 10 bubmuorexa [JOK dopmupoBaHHe
KOOD/IMHATHI B https://m.edsoo.ru/7f417e18 OTHOIIIECHUS K
MaTeMaTHKe

MIPOCTPAHCTBE
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[ToBTOpEHME,
0000111eHNE,
CHCTeMaTH3amus
3HAHHUH

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME
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bu6mmoreka [IOK

https://m.edsoo.ru/7f417e18

KaK OCHOBE
pa3BUTHUSA
MBIIICHUS 1
CpeACTBY
0o0yJeHus B
IIKOJIE

Kypc «Bepoamnocme u cmamucmuka»

10 KUIIACC
Tema/pasnen KonuyectBo DJIEeKTPOHHbIE dopma peanu3annu
Ne akagemuueckn  (uudposbie) y4deOHO- BOCIIUTATEIbHOIO
n/ X 4acoB, MeTo/InYecKue NMOTEHINAJIA TeMbI
I OTBOJUMBIX HA MaTepuaJia
OCBOEHHeE TeMbI
[IpencraBnenue VYKpeIuieHne CBs3u
MAHHBIX U bubnnorexa LIOK o0y4eHusi ¢
SN 4 https://m.edsoo.ru/7f415fd JKIBHBIO, C
CTaTHCTUKA ¢ MPAKTUKOM.
CiyuaiiHble OIIBITHI
U Clly4ailHbIe
COOBITHSI, OTIBITHI C Buommozexa HOK
PABHOBOSMOSKHEIM 3 https://m.edsoo.ru/7f415fd
Y DJIEMEHTapHBIMU ¢
HCXO0JIaMH
Onepanuu Hajg dopMupoBaHue
COﬁBIiTI/IHMI/I, bubmorexa [IOK OTII)-IOerHI/I}I K
3 https://m.edsoo.ru/7f415fd
CJIOKEHUE c MaTeMaTHKe
BEpPOSITHOCTEMN KaK OCHOBE
VYcnoBHas pa3BUTUSA
BEPOSITHOCTD, MBIIUICHUS H
JIEPEBO CPCACTBY
CITy4aiHOTO BbutGmuoreka [IOK 0byuenus B ukose
omeITa, popmyra 6 https://m.edsoo.ru/7f415fd
TIOJIHOM c
BEPOSITHOCTH U
HE3aBUCHUMOCTh
COOBITHIA
IeMEHTEL but6mmorexa [IOK [ToGyxnenue
KOMBHHATODHKI 4 https://m.edsoo.ru/7f415fd 00yUaroIIMXCs
[¢ coOIro1aTh Ha
Cepun bubaunoreka [IOK YPOKE HOPMBI
MMOCJIEI0BATEIBHBIX 3 https://m.edsoo.ru/7f415fd MOBEIEHUS,
WCIIBITAHUI c paBuJia OOLICHUS
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Crnyuaiinble bubmmnoreka [IOK CO CBEPCTHUKAMHU U
BEJIMYUHEI U 6 https://m.edsoo.ru/7f415fd YUUTETIEeM,
pacnpezeneHus c COOTBETCTBYIOIIHE
YKJIa1y IIKOJMbI,
O6o6menue u Bu6auoreka [IOK YCTaHOBIICHHE U
cucTemMaTu3anus 5 https://m.edsoo.ru/7f415fd MOJIICPIKKA
3HAHUU c Jo0poXkKenaTenbHO
it atmocdepsl
OBILEE KOJIMYECTBO
YACOB I1O 34
[MPOTPAMME
11 KIIACC
Tema/pasnen KoiuyecTBo DJIeKTPOHHBIE ®opma peanu3anun
No akagemMuueckux (uudposbie) y4deOHO- BOCIIMTATEIHLHOI0
. 4acos, MeToAnYecKue MOTEHINAJIA TeEMBbI
OTBOJAMMBIX HA MaTepuaja
OCBOEHHE TeMbI
Marematnueckoe 4 bubmuotexa [HOK Vkpensnenue cBsi3u
OXKUIAHUE https://m.edsoo.ru/7f417fb2 00y4eHus C
CIIy4aitHOM JKU3HBIO, C
BEJTUYHUHBI MPAKTHKOM.
Jucnepcus u 4 bu6nuoreka [IOK
CTaHJapTHOE https://m.edsoo.ru/7f417fb2
OTKJIOHEHHE
CIIy4anHON
BEJTMYUHBI
3aKoH 0OJBIINX 3 bubnmnorexka HOK dopmupoBaHue
qucen https://m.edsoo.ru/7f417fb2 OTHOIIICHUS K
HenpepsiBHbie 2 bubnmnoreka [JOK MaTE€MAaTHKE
clyJaiHbIe https://m.edsoo.ru/7f417fb2 KaK OCHOBC
BEJIMYUHBI Pa3sBHTHA
(pacripenenenus) MBIIUIEHUS U
5 HopmanbHoe 2 bubmuorexa [JOK CpencTBY 00yueHIs
pacnpeneneHus https://m.edsoo.ru/7f417fb2 B ILKOIC
[ToBTOpEHue, 19 bu6nuoreka [IOK [Tobyxnenue
06o0mnIeHne 1 https://m.edsoo.ru/7f417fb2 00y9aroImuxcs
CUCTEMAaTH3aIIHS coOro1aTh Ha
3HAHWI YPOKE HOPMBI
MTOBEJ/ICHUS,
6 npaBuiia OOIIeHHUS

CO CBEPCTHUKaMU U
YUUTEIEM,
COOTBETCTBYIOIIUE
yKJIa1y IIKOJbI,
YCTaHOBJIEHHE U
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MoJIIepIKKa
no0poXxKenaTeTbHON
aTMocdepbl

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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