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PabGouass mporpamma ydeOHOro kKypca «MartemaTtuka» 0a30BOrO YpOBHS ISt
oOyuaromuxcsa 10-11-pix xknaccoe MKOY COI Ne5 pa3paboTraHa B COOTBETCTBUHU C
TpeOOBaAHUSMU:

. ®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpa3oBanuu B Poccuiickoii
Denepanuny;

. npukaza MunoOpHayku ot 17.05.2012 Ne 413 «O0 yrBepxkaeHuu (eaepanibHOro
rOCYJapCTBEHHOr0 00pa3oBaTEIBHOTO CTaHAApTa CPEIHEro o0IIero oodpa3oBaHUM (C
M3MEHEHUSIMU, BHECEHHBIMU NpuKa3zoM MuHnmnpocsemenus ot 12.08.2022 Ne 732);

. npukaza Munnpocsemenuss ot 18.05.2023 Ne 371 «OO0 yTBepxkaeHUU
denepanbHOil 00pa3z0BaTENBHON MPOTrPaMMBbI CPETHETO 00ILIET0 00pa30BaHUNY;

. npukaza Munnpocseuienust ot 22.03.2021 Ne 115 «O0 yrBepxknenun Ilopsiaka
OpraHu3aldd M OCYIIECTBICHHUS 00pa30BaTEIbHOM JAESITENIbHOCTH [0 OCHOBHBIM
o0mreoOpazoBaTeIbHBIM MpOrpaMMaM — OOpa30BaTEIbHBIM MPOrpaMMaM HayaJlbHOIO
00111ero, OCHOBHOI'O O0ILIETO U CPEeHEro 00LIero 00pa3oBaHUs;

. CII 2.4.3648-20 «CaHuTapHO-3MUIEMUOJIOTHYECKUE TPEOOBaHUS K OpPraHHU3aIUsIM
BOCIHUTAHUS U O0yUEHHUsI, OTJbIXa U O3J0OPOBJICHUS JETEH U MOJIOJICKU», YTBEPKIEHHBIX
MOCTAHOBJIEHHWEM TJIABHOT'O caHUTapHOTo Bpayda oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urneHuvyeckue HOpMaTUBBI U TPEOOBAHUS K 00ECIICYEHUIO
6e3onacHocTd M (WiM) OE3BPEIHOCTH ISl 4eloBeKa (PaKTOpOB cpeabl OOUTaHUS»,
YTBEPIKJICHHBIX TOCTAHOBJICHUEM TJIABHOTO CaHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

. KOHIENIIMM  Pa3BUTHS ~ MaTeMaTH4YeCKOro  oOpa3oBaHUs,  YTBEPKICHHOU
pacnopspxkenuem IlpaButensctBa oT 24.12.2013 Ne 2506-p;
. y4eOHOT0 TUIaHa CpeJHEero OO0IIero oOpa3oBaHMs, YTBEPKIACHHOTO IMPUKA30M

MKOVY COHI Ne5 ot 01.09.2023 Ne 191.1 O «O BHeceHUM U3MEHEHUN B OCHOBHYIO
00pa3oBaTeIBLHYIO MMPOTPAMMY CPEIHETO 001Iero 00pa3oBaHUs»;

. dbenepanpHO paboueit mporpaMmbl yaeOHOro Kypca «Martematuka» 0a30BOT0O
YpPOBHSI, KOTOPBIN BXOJUT B COCTaB yueOHOTO npeamera «MaTtemaTika u nHGOpMaTUKay.

Pabouas mporpamma no yuyeOHOMy mpeamery «Martematukay (6a30BBIH YPOBEHB)
(mpenmetHass obnacth «MaTemaTuka W MHPOPMATHKA») BKIIOYACT MOSICHUTEIBHYIO
3aMHCKy, COJEPKaHue OO0ydYeHUs, IIIAaHUPYEMbIEe PE3YNIbTaThl OCBOCHUS POTPAMMBI 10
MaTeMaTHKe, TeMaTHIECKOe TJIaHUPOBAHUE.

[losicHuTenpbHAs 3amUCKa OTpakaeT OOIIKE e U 337291 U3YYCHHS] MaTEeMAaTHKH,
XapaKTePUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3yYeHHUIO O0y4aroluuMucs,
MECTO B CTPYKType y4eOHOTO IUIaHa, a TakKe MOJIXOIbI K OTOOpY COACpKaHUA,
K OMPEICIICHUIO IIIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanne OO0ydeHHsT PpacCKpbIBa€T COJEPKATEIbHBIC JIMHUH, KOTOPBIC
MpeaIaratoTcsl Uil 005S3aTebHOTO M3YYeHHUST B KaKJOM KJlacce Ha YPOBHE CPEIHETO
o01mero 06pa3oBaHms.

[InanupyemMbie pe3yabTaThl OCBOCHHS MPOTPAMMBI MO MAaTEMATHKE BKJIFOYAIOT
JUYHOCTHBIC, METAINPEeJIMETHBIE pPE3yJbTAaThl 3a BECh MEPHOJ OOYyYECHHsS Ha YpPOBHE
CpeaHero oduiero o0pa3oBaHus, a TaKXKE MPEAMETHbIE JOCTHXKEHUS OO0ydarolerocs
3a KaXKIblil TOJ1 00yUYeHus



HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma no MaremMaTUKE Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHuUs
pa3paborana Ha ocHoBe PI'OC COO ¢ yy€ToM COBpPEMEHHBIX MHUPOBBIX TPEOOBAHUM,
NPEeAbABIIEMBbIX K MaTEeMaTHYeCKOMY OOpa30BaHMIO, M TPAAUIMI POCCUICKOTO
oOpa3zoBanusa. Peanuzanus mnporpaMmbl MO MaTeMaTHKe OOECIeuMBAaeT OBJAJCHUE
KJIFOYEBBIMU  KOMIIETEHLIMSIMH, COCTaBIIIOIIMMH  OCHOBY JUII  CaMOPa3BUTHS
U HENPEPHIBHOIO 00pa3oBaHUs, LEIOCTHOCTh OOUIEKYJIbTYPHOTO, JHMYHOCTHOTO U
MO3HABATEIBHOTO PAa3BUTHUS JTUYHOCTU 00YYaAIOIIUXCS.

B nporpamMmMe mo MareMaTtuke ydTeHbl ujeu u nosoxeHus Konuenuuu pasButus
marematuiyeckoro oopazoBanus B Poccuiickoii @epepanuu. B cooTBeTCTBUM € Ha3BaHUEM
KOHIENIMK, MaTeMaTHu4ecKoe OoO0pa3oBaHUE J[OJKHO, B YAaCTHOCTH, MPEIOCTaBISATH
KaXX70My 00y4aronieMycsi BO3MOXKHOCTb TJOCTHKEHUS YPOBHSI MaTEMAaTUUECKUX 3HAHUM,
HEOOXOIMMOTO I TajJbHENIIe ycrenrHoi xu3Hu B obmiectBe. MiMeHHo Ha pelieHue
ATOM 3aJlayMl HalleJieHa IporpaMmMa o MareMaTruke 0a30BOr0 ypOBHS.

B »snoxy uudposoit tpanchopmaiuu Bcex chep 4HeTOBEUECKOH NeATeTbHOCTH
HEBO3MOXXHO CTaThb OOpa3oBaHHBIM COBPEMEHHBIM 4eJIOBeKOM 0e3  0a3oBoi
MaTEMaTUYECKOM MOJATOTOBKH. YKe B IIKOJIE MAaTEMaTHKa CIIYKHUT OMOPHBIM IIPEIMETOM
JUIsL W3Y4YEHUS CMEXHBIX JUCHUIUIMH, a B JKM3HHM IIOCJE IIKOJBI pealbHOM
HEOO0XOAMMOCTBIO CTAHOBUTCSI HEMPEPBIBHOE 00pa3oBaHME, YTO TPeOYeT MOTHOLIEHHOM
0a30Boi 0011€00pa30BaTENbHON MOATOTOBKM, B TOM YHUCJIE M MaTeMAaTUYECKOH. DTo
O0yCJIOBJIGHO TE€M, YTO B HAllM JHU PacTET YHCIO CHEIHUATIbHOCTEH, CBSI3aHHBIX
C HENOCPEICTBEHHBIM IIPUMEHEHUEM MaTEMAaTUKU: U B cepe SIKOHOMHKH, U B OU3HECE,
U B TEXHOJIOTHYECKHUX 00JIACTAX, U JIa)Ke B TYMaHUTAPHBIX cepax. Takum oOpazom, Kpyr
oOyyarommxcs, Uil KOTOPbIX MaTeMaTHKa CTAaHOBHUTCS 3HAUYUMBIM IPEIMETOM,
CYILLIECTBEHHO PaCIIUPSIETCS.



[IpakTryeckasi MoOJIE3HOCTh MaTeMaTUKH OOYCIOBJIEHA TE€M, UTO €€ MpeaIMEeTOM
SABJISIIOTCS. yHAAMEHTANIbHbIE CTPYKTYPhI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJINYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM
ombITe, JO0 JOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX JJIsI Pa3BUTUS HAYYHBIX W
TEXHOJIOTUYECKUX HACH. Dbe3 KOHKPETHBIX MAaTEeMAaTUYECKUX 3HAHUW 3aTPyIAHEHO
MMOHUMAHHUE TPUHIIMIIOB YCTPOMCTBA W MCIIOJIB30BAHHUS COBPEMEHHON TEXHUKH,
BOCIIPUSATHE W MHTEpOpETaIus pPa3HOOOpa3HON  COLMAIBHOM, HIKOHOMUYECKOM,
MOJIUTUYECKOM  uHpopManuu, ManodPQeKTuBHa IMOBCEIHEBHAas  MpaKTHYecKas
neaTeNnbHOCTh. Kax oMy uenoBeKy B CBOEH JKM3HU MPUXOIUTCS BBIMOJIHATH 10CTATOYHO
CJIOKHBIE PACUYEThI U COCTABIIATH HECTIOKHBIC AJITOPUTMBI, HAXOIUTh HYXHBIE (DOPMYIIbI
U NIPUMEHSATh UX, BIAJETh MPAKTUUYECKUMHU NPUEMAMHU T€OMETPUUYECKUX U3MEPEHUN U
MOCTPOCHUM, YUTaTh HHQOpMAIUIO, TPEACTaBICHHYIO B BHUAY TaONuWIl, JUarpaMm
U rpaduKOB, XUTh B YCJIOBUAX HEOMPEACIEHHOCTH W TOHUMATh BEPOSTHOCTHBIN
XapaKTep CIIy4alHbBIX COOBITHH.

OnHOBpPEMEHHO ¢ pacimiupeHreM cep mpuMeHEeHHUs] MAaTEeMAaTHKU B COBPEMEHHOM
oOmiecTBe BcE Oosiee BaXHBIM CTAHOBHUTCS MATEMATHYECKUM CTHJIb MBIIIJICHUS,
NPOSIBIIAIONIMIICA B ONPEACIEHHBIX YMCTBEHHBIX HaBbIkax. B mpoliecce u3ydeHus
MaTeMaTUKd B apceHajq MPUEMOB W METOAOB MBIIIJICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIHS U IEeIyKIKs, 00001eHne U KOHKPETU3allus, aHallu3 U
CUHTE3, KiaccuuKalus U cucTeMaTu3amus, abcrparupoBanue u aHajorusi. OObEKTHI
MAaT€MAaTHYECKUX YMO3aKIIOUEHUI, MpaBWiIa WX KOHCTPYHPOBAHHUS pPaCKPBIBAIOT
MEXaHM3M  JIOTHYECKMX  MOCTPOEHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUs
dbopMynupoBaTh, OOOCHOBBIBaTh M JOKa3bIBaTh CYXKICHHS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MBIIUIeHHe. MareMaTuke MPUHAUICKUT BeAyllas pojib B POPMUPOBAHUU
ANTOPUTMUYECKON KOMIIOHEHTHl MBIIUICHUS W BOCHUTAHUM YMEHHUHI JI€MCTBOBATH
10 33JJaHHBIM AJITOPUTMaM, COBEPLIEHCTBOBATh U3BECTHHIE U KOHCTPYHPOBATh HOBBIE.
B mporecce pemierus 3amad — OCHOBHOW Y4YeOHOM JESATEIRHOCTH Ha  YpPOKax
MaTE€MAaTHKU — Pa3BUBAIOTCS TBOPUYECKAS U MIPUKJIIAHAS CTOPOHBI MBIILICHHUS.

OOyuyenue maTemMaTHKe JAa€T BO3MOXKHOCTH Pa3BUBATh y OOYYaIOUIUXCS TOYHYIO,
paIMOHANIbLHYI0O U WH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh Hambojee MOAXOISIINe
S3BIKOBBIC, CHMBOJMYECKHE, TpauuecKue CpeacTBa I BBIPAKCHHS CYXKICHUN U
HArJSTHOTO UX MPEACTABIICHUS.

HeoOxomuMpIM KOMIIOHEHTOM OOIIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SBIIIETCS 0011I€€ 3HAKOMCTBO C METOJ]aMU TTO3HAHUS JICHCTBUTEIIBHOCTH, TIPEICTABIICHUE
O mOpeaMere W METOJAE MAaTeMaTHUKH, €ro OTIWYMA OT METOJIOB €CTECTBEHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTAX MPUMEHEHWS MATeMAaTUKU IS PelIeHUs
Hay4HbIX U MPUKIIAJIHBIX 3a7a4. Takum oOpa3oMm, MaTeMaTuueckoe 00pa30BaHUE BHOCUT
CBOI BKJIaJ] B hOpMHUPOBAHKE OOIIIEH KYIbTYphI YeTIOBEKA.

N3yueHne MarteMaTUKH CHOCOOCTBYET ACTETUYECKOMY BOCIHMTAHHUIO YEJIOBEKA,
MOHHUMAHHUIK KpacoThbl M M3SIIECTBA MATEMATHYECKUX PACCYKICHUH, BOCHPUSITHIO
reoMeTpuuecKux GopM, YCBOCHUIO U1 CUMMETPUH.



[IproputeTHpiMH LEeNsIMU 00yueHus: matematuke B 10—11 knaccax Ha 6a3zoBoM
YPOBHE SIBIISIFOTCS :

dbopMupoBaHUE LEHTPAJIbHBIX MAaTEMAaTHUYECKUX TOHSATUNM (YUCIO, BEJIMYMHA,
reomeTpuueckas ¢urypa, mepeMeHHasi, BEPOSTHOCTb, (YHKIHS), 0OECIECUYMBAIOIINX
MIPEEMCTBEHHOCTh U MIEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHusl 00YyUaOIINXCS;

MoABE/ICHUE OOYyYaloImMUXCd Ha JOCTYIMHOM [JIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEeMATUKU U OKPYKAIOIEro Mupa, IOHUMMaHUEe MaTeMaTUKU KaK 4acTh
00111e# KyJIbTYPhI UEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTyaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH o0O0ydaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUH, KPUTHUHOCTU MBIILICHHUS,
MHTEpECa K U3YUCHUIO MAaTEMaTHKH;

dbopmupoBaHue (PyHKIMOHAIBHOW MaTEMaTHUYECKOM TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTHYECKHUE AaCMEeKThl B PEATbHBIX JKU3HEHHBIX CHUTYaIUsIX
U TpU HU3YUYCHHUHM JIPYTHX YYEOHBIX NPEAMETOB, TNPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTEH, ¢GOpMyIUpOBaTh HX Ha SA3bIKE MaTEMaTUKH M CO3/1aBaTh
MaTeMaTHYeCKUe MOJIeNIU, TMPUMEHSATh OCBOSHHBIM  MaTeMAaTHYECKWW  armapar
JUISL pEIIeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETHPOBATh U OILICHUBATH
MOJIYYEHHBIE PE3YIIbTAThI.

OcCHOBHBIMU JIUHUSIMU cojiepkanus Matematuku B 10-11 kmaccax sBistoTcs:
«Ywucna v BeIUKCICHUN», «Anredpa» («Anredpanyeckue BhIpAXKEHU», «YpaBHEHUS U
HepaBeHCTBay), «Hauana Mmarematnyeckoro ananuza», «I'eometpus» («I'eomerpuueckue
burypsl U Ux cBoiicTBay, «M3MepeHne reoOMEeTpUYECKUX BEIUYUHY), «BeposaTHOCTh U
CTaTHCTHKay». J[aHHbIE JMHUM Pa3BUBAIOTCS MapaliebHO, KaXkaas B COOTBETCTBUU
¢ COOCTBEHHOM JIOTMKOMW, OJHAKO HE HE3aBUCUMO OJIHA OT JAPYTOM, a B TECHOM KOHTAaKTe
u B3aumojeicTBuu. Kpome »3TOoro, mx oOBEIUHAET JIOTUYECKas COCTaBISIOIIAs,
TPAaIUIMOHHO MPUCYIIA] MATEMATUKE U MMPOHU3BIBAIOIIAS BCE MATEMAaTHUYECKUE KyPChI U
conepxkarenbubie TuHUU. ChopmymupoBanHoe B DI'OC COO TtpeboBaHue «BlaJeHUE
METOJIaMH JTOKA3aTeNbCTB, aJrOpUTMaMHU pEIICHUs 3a7ad, yMeHHe (OpMYITHpPOBATH
OTIpEJICICHNs, AKCHOMBI U TEOPEMbl, MPHUMEHSITh WX, MPOBOJUTH J10KA3ATEIHHBIC
paccyXIeHusi B XOJI€ PEIICHUS 3aJay» OTHOCUTCS KO BCEM Y4YEOHBIM Kypcam, a
dbopMHUpOBaHUE JTOTHMYECKHX YMEHHM pachpelnensieTcss Mo BCeM TrojaM OOy4YeHHs
Ha ypOBHE CpeHEro o01ero 00pa3oBaHus.

B cootrBerctBum ¢ ®I'OC COO maremaTuKa SBISETCS 005S3aTCIBHBIM MPEIMETOM
Ha JaHHOM ypoBHE 00pa3oBanus. [Iporpammoil o mMaremaTuKe MpeaycMaTpPUBAETCS
u3ydeHue ydeOHoro mpenMera «Marematuka» B pamMKax TPEX y4eOHBIX KypCOB:
«Anrebpa ¥ Hayasa MareMaTHdeckoro asanuza», «l'eomerpusi», «BepodTrHocTh U
cTaTucTUKa». MOpMHUpPOBAHUE JIOTUYECKUX YMEHUW OCYIIECTBISAETCS HA MPOTSKEHUU
BCEX JIET 00y4YeHUs HAa ypOBHE CpeIHero oOmero oOpa3oBaHMs, a DJIEMEHTHI JIOTUKHU
BKJIIOYAIOTCS B COAEPKAHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO6muiee yncno 4acoB, pEKOMEHAOBAHHBIX ISl U3y4YeHUs] MaTeMaTuku — 340 4acos:
B 10 kmacce — 170 gacoB (5 wacoB B Heaemo), B 11 kmacce — 170 gacoB (5 gacos
B HEJICITIO).



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

N3yyenue MareMaTUKH Ha YPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHUsl HAMPABICHO
Ha JOCTHKCHHE OOYYAIOUIUMUCS JUYHOCTHBIX, METANpEAMETHBIX M MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHUS YU4E€OHOTO MpeaMeTa.

JIMUYHOCTHBIE PE3YJIBTATBI

B pesynbrare n3yueHus MaTeMaTHKH Ha YPOBHE CPEIHEro OOIIero 0Opa3oBaHMS
y oOyudarorierocst 0yayT chOpMUPOBaAHBI CJICAYIONINE JIMYHOCTHBIC PE3YIbTATHI:

1) rpa’kaIaHCKOro BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW IMO3MIIMKA OOYYaroIIerocs Kak aKTHBHOIO M
OTBETCTBEHHOI0 YJCHA POCCHMCKOr0 O00IecTBa, MPEACTABIICHHE O MaTeMaTHYECKUX
OoCHOBaXxX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYP, SIBICHUH, MPOLIEYP TPaKIaHCKOTO
obriecTBa (BBIOOPHI, OMPOCH M APYroe), yMEHUE B3aMMOACHCTBOBATh C COMAIbLHBIMU
MHCTUTYTaMH B COOTBETCTBUH C MX QYHKIMSIMHU U Ha3HAUCHHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(OpPMHPOBAHHOCTh POCCUMCKOM TpaKTAaHCKONM HIEHTUYHOCTH,  YBaKEHUS
K MPOLUIOMY W HACTOSIIEMY POCCHUICKOW MaTeMaTHKH, IEHHOCTHOE OTHOIICHUE
K JIOCTH)KEHHUSIM POCCHMCKHX MAaTeMaTUKOB M POCCHICKON MaTeMaTHYeCKOW IIKOJIBI,
UCIIOJIb30BaHHE ITUX JIOCTHXKEHHUH B IPYTUX HayKaX, TEXHOJIOTHUSIX, cPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEW POCCHIICKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, AITHUYECKOrO IIOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JOCTH)KEHUM HAyKH M JESTEIbHOCTHIO YUYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS :

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEHIeHUH, pPaCCYKIEHUH, BOCIPUUMUYUBOCTH
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nUecKoro BOCIUTAHNS:

Cc(OPMHPOBAHHOCTh YMEHHUSI MPUMCHITh MATEeMaTHYECKHE 3HAHHUS B HMHTEpecax
3JI0pOBOr0 M 0e30MmacHOro o0pa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBBIO  (370pPOBOE THTaHWE, COATAHCHMPOBAHHBIA PEXHM 3aHATHH W OT/AbIXA,
peryisipHas GpusnyecKkasi akTHBHOCTh), (PU3UUECKOE COBEPIICHCTBOBAHKE TPH 3aHATHIX
CIIOPTHBHO-030POBUTEIBHON JAESITEIBHOCTHIO;

6) TPy 10BOTr0 BOCIIHTAHHUA:
TOTOBHOCTh K TPYZY, OCO3HAHHE I[EHHOCTH TPYIOJIIO0MS, HHTEPEC K Pa3IUUHBIM
chepam mpodeccuoHaIbHONU JESITEIBHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U €&



MPUIOKEHUSIMU, YMEHHME COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymeld mpodeccun
W peaTu30BBIBATh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY 0Opa30BaHHUIO M CaMOOOPA30BaHUIO HA MPOTSIKCHUU BCEH JKU3HM,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1ad MaTEMaTHYCCKOMN
HaIPaBJICHHOCTH;

7) IKOJOrH4€eCKOro BOCIIMTAHUS :

c(OPMHPOBAHHOCTH AKOJOTHYECKOM KYJIBTYPhI, IOHMMaHUE BIUSHHUS COIHAIBLHO-
HSKOHOMHMYECKHUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIUATBHON CPEIbl, OCO3HAHNE
r100albHOTO XapakTepa HKOJOTHYECKHX MpoOJieM, OpHEHTAalMs Ha IPUMEHEHHE
MaTeMaTHYCCKUX 3HAHWU U1 pelieHWs 3aaad B 00JacTH OKpYKaloIieid Cpemsl,
IUIAHKPOBAHKE MMOCTYIIKOB M OLIEHKH MX BO3MOKHBIX IOCJIEACTBHH IS OKpPYKaromeit
CpeIbl;

8) MeHHOCTH HAYYHOT0 TIO3HAHMS:

cOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH W OOIIECTBEHHOMN MPAaKTHKH, IIOHMMaHUE MaTeMaTHYECKOW HAyKH Kak
cephl YeT0BEUECKON AeSITEIBHOCTH, DTAOB €€ PAa3BUTHS U 3HAYUMOCTH JIJISI Pa3BUTHS
[MBHJIM3AI[MM, OBJAaJE€HHE S3BIKOM MAaTeMaTHKH M MaTeMaTH4eCKOH KyJabTypoi
KaKk CpPEJCTBOM  IIO3HAHUS  MHpPA, TOTOBHOCTh  OCYHIECTBIATH  IPOEKTHYIO
M UCCIICIOBATENILCKYIO JESITEbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

B pe3ynbTaTte ocBOCHHUS IPOTpaMMBI [0 MATEMATHKE Ha YPOBHE OCHOBHOTO O0IIIETO
oOpasoBanus y oOydaromierocss Oyayr copMupoBaHbl METaNpeIMETHBIC PE3yJIbTaThl,
XapaKTEepHU3YIOIIHECs] OBJIAJICHUEM YHHBEPCAIbHBIMU MO3HABATCIBHBIME JICHCTBUSIMH,
YHUBEPCAIHHBIMH ~ KOMMYHHKATUBHBIMH  JCHCTBUSAMH W  yYHHUBEPCAIBHBIMU
PETYISATUBHBIMH JTEHCTBUSMHU.

ITo3HaBaTe/ibHbIe YHHBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA
ba3oBble Jioruyeckue JeicTBus:

BBISIBIIITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKM MATEeMaTUUYECKHUX
O00BEKTOB, TOHATHI, OTHOIICHWA MEXIy MOHATUAMH, (OPMYIHPOBATH OMpPEIEICHUS
MOHATHH, yCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KJIACCHU(PUKAIMK, OCHOBAHUS
1151 0000IIEHUS ¥ CPABHEHUSI, KpUTEPUHU TPOBOAMMOr0 aHAIN3A;

BOCIIPHHUMATh, ()OPMYITUPOBATH M TIPEOOPA30OBBIBATE CY)KIICHUS: YTBEPIUTEITHHBIC
U OTpHUIIATEIbHbIE, EAUHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBIISITh MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEHUHS
B ¢akrax, [aHHBIX, HAONIOJCHUSIX U YTBEPXKACHUAX, TMpejiaraTb KpPUTECPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUNIL;

Jie7aTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIFOUYECHH M, YMO3AKJIKOUECHUH 10 aHAJIOTUH;



MIPOBOJUTh CAMOCTOSITENIBHO J0KAa3aTelbCTBA MaTEeMaTHUYECKUX YTBEPKICHUN
(OpsiMble W OT MPOTHUBHOIO), BHICTPAWMBATh ApPryMEHTAI[MIO, MPUBOIAUTH MPUMEPHI U
KOHTPIIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBL;

BBIOMpATh CMOCO0 penieHus yueOHOM 3ajjauu (CpaBHUBATh HECKOJBKO BapHUAHTOB
pelieHusi, BIOMpaTh Hanbosee MOAXOAAIIUN ¢ YYETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ncciieoBaTeibCKue JeiCTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK MCCJIENOBATEIbCKUNM HWHCTPYMEHT IO3HAHUS,
dbopmMynUpoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEeMy, YCTaHABINBATH
HCKOMOE U JJaHHOE, (HOPMUPOBATH TUIIOTE3Y, API'YMEHTUPOBAThH CBOIO MO3UIIUI0, MHECHUE;

MPOBOJIUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM OJKCIEPUMEHT, HCCIIEeI0BaHUE
[0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SIBIEHHs, Mpolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMH, SIBICHUSAMH, ITPOIIECCaMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATh OOOOIIEHUS ¥ BBIBOABI IO pe3yjbTaTaMm
POBEAEHHOTO HAOIOICHUS, UCCIEIOBAHUSI, OIICHUBATH JIOCTOBEPHOCTDH IMOJYyYCHHBIX
PEe3yIbTAaTOB, BBIBOJIOB M O0OOIIICHUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE Tpoliecca, a TakKe BBIJBUTATh
IPEATIONIOKEHUS O €r0 PAa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ nnpopmanmeii:

BBISIBIIATH JeUITUTHI HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA HAa BOMIPOC
U JIJISL pEIIeHUS 3a]a4H;

BBIOMpAaTh WH(POPMAIIMI0O W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh W WHTEPIPETHPOBATh MH(DOPMAIMIO Pa3IUYHBIX BHIOB H (Hopm
IpeICTaBIICHUS;

CTPYKTYpUpOBaTh HWHPOPMAIUIO, TPEIACTaBIATh €€ B pa3IMYHBIX (dopMax,
WJUTFOCTPUPOBATH I'PapUUIECKH;

OILICHWBATh HAAEKHOCTH MHPOPMAIUHU TI0 CAMOCTOSTEIHHO CHOPMYTUPOBAHHBIM
KPUTEPHUSIM, CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KomMMmyHMKaTHBHBIE YHMBEpCaJIbHbIe YUyeOHbIE JACUCTBUS:

BOCIIPUHUMATh U (QOPMYIUPOBATh CYXKJIECHHUS B COOTBETCTBHUH C YCIOBUSMHU
U LEJISAMH O0ILEeHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U
NUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 1O XOAY PEIICHUs 3a]ladl, KOMMEHTHPOBATh
MOJyYEHHBIN PE3yJIbTAaT;

B Xo/A€ OOCYXIEHHs 3aJaBaThb BOMPOCHI IO CYIIECTBY O0OCYXIaeMOil TEMBI,
npo0sieMbl, pelaeMoil 3a1ayuu, BbICKa3bIBaTh WJEH, HAIIEJICHHBIC HA MOMCK pEIICHHUS,
COIMOCTaBISATh CBOM CYXKICHHS C CYXACHUAMHM JAPYTUX YYaCTHUKOB JMajora,
OoOHapy>XKHUBaTh Pa3IniMe M CXOJACTBO IMO3UIIHMHA, B KOPPEKTHOU popme dhopMyTupoBaTh
pa3HorIacus, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YNbTaThl pEHIeHUS 3aJaud, HKCIEPHUMEHTa, HCCIeI0BaHus,
MPOEKTa, CaMOCTOSATENbHO BHIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3a1ay
MPE3eHTALNN U OCOOCHHOCTEH ayAUTOPHH.



PeryasiTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE eHCTBUA
Camoopranusanus:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHUS 33Ja4H, BBIOUPATh CIIOCOO PEIICHUs C YUETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJIEKT:

BJIAJICTh HAaBBIKAMHU ITO3HABATEILHON pe(IICKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JEHUCTBUH H MBICIMTEIBHBIX IIPOIECCOB, WX PE3YJbTAaTOB, BIAJNETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS IpoIlecca W pe3yJbraTa PEHIeHUS MaTeMaTHYeCKOU
3aJ1auu;

NPEIBHICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUM 3a/auH,
BHOCUTh KOPPEKTHUBBI B JICSITCIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HaNJCHHBIX OITUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJjbTaTa IEJIM M YCIOBHUSIM, OOBSICHITH NMPUYHHBI
JTOCTHIKEHUS WIIH HEJOCTHKEHUS PE3yJIbTATOB JAEATEIbHOCTH, HAXOAUTh OITMOKY, 1aBaTh
OIICHKY TTPUOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1eITEJIbHOCTD:

NOHMMATh U UCIIOJIB30BaTh MPEUMYIIICCTBA KOMaH/JHOW M HHIUBUIYATBHOW PaOOTHI
OpU pelIeHUd Yy4yeOHBIX 3a7ad, NPUHUMATh 1eJb COBMECTHOW JIESTEeNbHOCTH,
IUIAHUPOBATh OPraHU3AIMIO COBMECTHOM paloThl, pacupenensTh BUABI padoT,
JIOTOBapHUBaThCS, OOCYKJAaTh TMpOIECC U pPe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXIeHHS, OOMEH MHEHHUH,
«MO3TOBBIE HITYPMbD» U UHBIE), BHIOJIHATH CBOIO YAaCTh PA0OTHI U KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMH WICHAMU KOMAaH/bl, OIIEHUBATh KAYECTBO CBOETO BKJIAaJa B OOIIHiA
IOPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHHKAMU B3aUMOICHUCTBUSI.

INPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS IMPOTPAMMBI II0 MaTeMaTHKe Ha 0a30BOM
YpPOBHE Ha YPOBHE CpeJHEro oo0Imero oopa3oBaHus MPEACTaBICHBI IO rojgaM 00ydYeHHUS
B paMKax OTACIBbHBIX YUEOHBIX KYPCOB B COOTBETCTBYIOIIMX pasjeliaX MPOTrPaMMBI
110 MaTEMaTHKE.



OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIITMCKA

VY4eOHbIl Kypc «Anredpa ¥ Hayajga MaTeMaTHYECKOTO aHaN3a» SBISETCS OJTHHM
13 HanboJjiee 3HAYUMBIX B IporpaMMme cpeaHero oOiiero o0pa3oBaHUsI, MOCKOJBKY,
C OJHOW CTOPOHBI, OH 00ECIeYNBACT WHCTPYMEHTAJIBHYIO 0a3y s WM3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYyrod CTOPOHBI, (OPMHPYET JIOTHIECKOE
1 a0CTpaKTHOE MBIIIUICHHE OOYyYaroNIuXcs Ha YPOBHE, HEOOXOJMMOM JJII OCBOCHUS
y4eOHBIX KypCOB MH(POPMATHKH, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH. B paMkax
yuyeOHOro Kypca «AnreOpa W Hayajga MaTeMaTHYECKOrO aHajln3a» o00ydaromniuecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOM HAYKH, KOTOpast GopMyIupyeT CBOU
JTOCTIKEHUS B MAaTEeMaTHIECKOH opMme.

Y4eOHbIH Kypc aareOpsl M Hayall MaTeMaTHYECKOTO aHAJIN3a 3aKJIa/IbIBACT OCHOBY
JUISL  YCTICITHOTO OBJIAJICHUS 3aKOHAMU (PU3WKH, XWUMHH, OWOJIOTHH, ITOHUMAaHUS
OCHOBHBIX  TCHJICHIIMA HDKOHOMHMKM W  OOIICCTBEHHOW  HW3HH, IO3BOJISICT
OPUEHTUPOBATHCA B COBPEMCHHBIX IHM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,

YBEPEHHO MCIIOJIb30BaTh WX B MOBCCJIHCBHOW XW3HU. B TOXe BpeMs OBJIaJICHHC
aOCTpPaKTHBIMU U JIOTUYECKH CTPOTUMU MATEMAaTHUYECKUMHU KOHCTPYKIIUSIMHU Pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH YTBEPIKICHHUS,
UCTIOJh30BaTh 0000IIEeHHe ¢ KOHKpPETH3alWio, a0CTparupoBaHHE U aHAIOTHIO,
GopMuUpyeT KpeaTUBHOE U KPUTHIECKOE MBIIIIEHHE. B X0/1e n3y4ueHust anreOphl 1 Hadal

MaTeMaTUIECKOTO aHaJIM3a Ha YPOBHE CpPEeIHEro o0mero oopa3oBaHus 00yJIaromuecs
TIOJTy4YarOT HOBBIN OIBIT PEIICHUS NMPUKIIATHBIX 33/1a4, CAMOCTOSATEIIBHOTO TIOCTPOCHUS

MaTEeMAaTHICCKUX MOJCNICH peabHBIX CHTYAIlMi M HHTEPIPETAIIUU TTOJTyICHHBIX
peIIeHUH, 3HAKOMSITCS C MPUMEPaMU MAaTEMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPHUPOJE,
HayKe U B UCKYCCTBE, C BBIJAIONIMMHICS MaTEMATHUYECKAUMHU OTKPBITHSMH U X aBTOPaAMH.

VY4eOHbIit Kypc anreOpbl 1 Hadajdl MaTeMaTHYeCKOro aHaiu3a o0Janaer
3HAYUTEIHHBIM BOCIUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN peamu3yeTcsi Kak 4epes
y4eOHBII MaTepual, CloCOOCTBYIONMUN (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS, TaK
U depe3 crnenupuKy ydeOHOW AesATEILHOCTH, TPEOYIOIIEH caMOCTOSATEIBPHOCTH,
aKKypaTHOCTH, MPOJIOKUTEIIBHON KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTHU

3a MOJTy9CHHBIN Pe3yJIbTaT.

B ocHoBe mMeTommku 00yueHUs anreOpe W HadajaM MaTeMaTUYeCKOro aHaim3a
TICKUT IEATETLHOCTHBIA MPUHITUTT 00YUYECHUSI.

B cTpykType mporpammel 1o anredpe U Hayajgam aHaJIn3a BBIJCISIOTCS CISIYIONNe
colepKaTeNbHO-MEeToInueckne JMHUN: «Yucna W BeUUCHCHUS», «DyHKIUH U
rpadukn», «YpaBHEHHS ¥ HEpaBEHCTBa», «Hadama wmaTeMaTH4ecKOoro aHamm3ay,
«MHOXeCTBAa W JIOTHKa». Bce OCHOBHBIE COJEPKATEIHLHO-METOAUYCCKUE JIMHUH
M3Yy4aloTCs Ha TMPOTSHKCHWHM JABYX JIeT OOyYeHHS Ha YPOBHE CPEIHETO OOIIero
o0pa30BaHus, €CTECTBEHHO JIOTIONHSS APYT Ipyra U MOCTEIICHHO HACHINIAsICh HOBBIMHU
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TeMaMHu U pazfenaMu. JlaHHBIN y4eOHBIM Kypc SIBISETCS MHTETPATHUBHBIM, MOCKOJIBKY
oObeuHSET B cebe coAep:KaHWE HECKOJIbKUX MAaTEMaTHYECKUX IUCLUIUIMH: anredpa,
TPUTOHOMETPUS, MaTEMAaTUUECKUI aHAIMN3, TEOPUS MHOXKECTB U apyrue. ITo mepe toro
Kak oOyvaromuecs OBIAJIEBAalOT BCE 0osiee MIMPOKUM MATEMAaTHYECKUM anmnapaTtoM,
y HHUX [IOCJIEN0BaTeabHO (OPMUPYETCS U COBEPUICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTH4YEeCKyl0 MOJENb pEealbHOM CUTyalldd, TPUMEHATh 3HAHMS, IOJTYyYCHHbBIC
B YyueOHOM Kypce «Auredpa W Hayajda MaTeMaTUYeCKOTro aHallu3ay, AJis pelieHus
CaMOCTOATEbHO  C(OPMYJIUPOBAHHOW  MaTEMaTUYECKOM  3amayu, a  3aTeM
UHTEPIPETUPOBATH MOJTYyUYCHHBIN pe3yJbTarT.

CopepxarenbHo-MeTOANYECKass JUHUA «Yucia U BBIUMCIEHUS» 3aBEpIIaeT
(GopMHUpOBaHUE HABBIKOB HCIONB30BAHUS JIEUCTBUTENBHBIX YHCEN, KOTOpPOE ObLIO
HA4YaTo Ha YpPOBHE OCHOBHOTO oOmiero oOpaszoBanus. Ha ypoBHe cpeaHero oOuiero
oOpa3oBaHus 0c000€ BHUMaHUE yaemnsercs (OpMUPOBAHUIO IPOYHBIX BRIUUCTUTEIBHBIX
HABBIKOB, BKJIIOYAIONIMX B ce0s HCMOJNB30BaHHWE paA3MYHBIX (QopM  3amucu
JEWCTBUTEIILHOTO YHUCJIa, YMEHUE PAIIMOHAIBHO BBIMIOJHITH JEUCTBUS ¢ HUMU, JI€TaTh
MPUKUJIKY, OIEHUBATh pe3ynbTaT. OOydaronuecs MojaydaroT HaBBIKM MPUOIMKEHHBIX
BBIYHMCJICHUH, BBITIOJTHEHHUS JICHCTBUM C YMCIIaMU, 3alTUCAHHBIMU B CTaHJApTHOU (opme,
UCITIOJIb30BaHUSI MaTEeMaTHYECKUX KOHCTAHT, OIICHUBAHMSI YMCIIOBBIX BBHIPAKCHUH.

CopnepxartenbHass  JUHUS ~ «YpPaBHEHUS U HEPABEHCTBA»  pEAU3YETCS
Ha MPOTSHKEHUHU BCEro 0OYUYEHUSI Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHus, MOCKOIbKY
B Ka)XXIOM pa3jesie MporpaMMbl MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOUIUX 3aaad.
OOyuaronuecs: OBJIaCBAIOT PA3IMYHBIMU METOJAMH PEIICHUs IIEJIbIX, PAallMOHAIIbHBIX,
UPPALMOHAIILHBIX, TTOKA3aTENbHBIX, JIOTApU(MUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHHUH,
HEpPaBEHCTB U uX cucteM. [lomydeHHble yMEHUS UCTIONB3YIOTCS MPH UCCIICAOBAHUN (DYHKITHIA
C TMOMOUIBI0 NPOM3BOJHOM, PEIICHUHM NPUKIAIHBIX 33aJad M 3a/ad Ha HaxXO0XICHUE
HauOOJBIINX W HAUMEHBIIUX 3HaueHUW QyHKiuu. JlaHHas copepskaTeinbHas JTUHUSA
BKJIFOYAET B ceOsl Takke (popMHpOBaHME YMEHHH BBIMOJHATH PACUETHI 1O (GopMysiam,
npeoOpa3oBaHus IENbIX, PAlMOHATBHBIX, MPPAIIMOHATBHBIX M TPUTOHOMETPUUECKHUX
BBIPAKEHUM, a TaKXKe BBIPAKECHUM, COJEp)KAIUX CTeneHu u yorapudmsl. braromaps
M3YYCHUIO  anre0panueckoro Marepuana MPOWCXOAWT  JaibHEHIIee pa3BUTHE
ANITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIICHUST 00ydaromuxcs, (GOPMHUPYIOTCS HaBBIKH
JIEAYKTUBHBIX pacCyKJIeHuH, paboThl C CHUMBOJBHBIMU (hOpMamu, NPEICTABICHUS
3aKOHOMEPHOCTEH U 3aBUCMMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. AJredpa npejaraer
3¢ heKTUBHBIC THCTPYMEHTHI JIJIS1 PEIICHHS IPAKTHYECKUX U €CTeCTBEHHO-HAYYHBIX 33134,
HarJIS,AHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sSI3bIKa HAYKH.

ConepxartenbHo-meTonnueckas JguHusA  «DOyHkuum u  rpaduKu»  TECHO
MEPEIIETaeTCs C APYTUMU JIMHUSAMHU Y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE
3a1a€T  TOCIIEIOBATENbHOCTh  M3Y4Y€HUs] ~ MmaTepuana. l3yueHue  CTENEeHHOM,
MOKa3aTeIbHOM, JorapuMUYecKod U TPUTOHOMETPUYECKUX (PYHKIUM, UX CBOMCTB U
rpauKoOB, HCHOJIb30BaHHE QYHKIMI ISl pelIeHHs] 3ajad U3 JPYyrux ydeOHbIX
MPEAMETOB U PEAbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTUYECKUM aHaJIM30M, TaK U
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C pelIeHUEM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM OOJbIIIOE BHUMAHUE YIETISICTCS
dbopMUPOBaHUIO YMEHHUS BhIpaXKaTh (POpMyIaMu 3aBUCUMOCTU MEXKITY Pa3TMYHBIMU
BEJIMYMHAMU, HCCIIEIOBATh MOJIydyeHHbIE (PYHKIUU, CTpOUTh UX Tpaduku. Marepuan
coJiep>KaTeNbHOM JIMHUK HalleJIEH Ha pa3BUTUE YMEHUI U HABBIKOB, MO3BOJISIIOIIUX
BBIpakaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B PA3IMYHON POopMe: aHATUTUUECKOM,
rpaduueckoii u ciaoBecHOU. Ero uzydenue cnocoOCTBYET pa3BUTHIO aITOPUTMHUECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3allUU, UCTIOJIb30BAHUIO aHAJIOTUM.
ConepxartenbHass nauHus «Hagama wmaTeMaTnueckoro aHajau3a» MO3BOJISET
CYILIECTBEHHO PACUIMPUTh KPYT KaKk MaTeMaTUYECKHUX, TaK U MPUKIATHBIX 3ajad,
JOCTYIHBIX O0YYaIOIIUMCS, Y KOTOPBIX MOSBIISETCS BO3MOXXHOCTh HUCCIIEIOBATh U
cTpouth rpaduku (QyHKIHUHN, ONpenensaTh UX HauOOJbIINEe U HAaUMEHBIINE 3HAYCHUS,
BBIYUCIISITh UIONIAAM (GUryp u OOBEMBI TeJl, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoiieccoB. ConepkaTenbHasl JUHUS OTKPBIBAET HOBBIE BO3MOXKHOCTU IMOCTPOCHUS
MaTeMaTHUYECKUX MOJENCH peaIbHbIX CUTYaAllUM, HAXOXICHUS HAWIYUIIEro penieHus
B TPUKIAIHBIX, B TOM YHCJIE COIMATbHO-DKOHOMUYECKHX, 3a7adax.3HaKOMCTBO
C OCHOBaMHM MATEMAaTHYECKOrO aHallu3a CIHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTUYECKOTO W KPEAaTUBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHI
pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MAaTeMAaTHKU B HayKe, TEXHUKE M HCKYCCTBE.
OOyuaroruecs y3HAIOT O BBIJAIOIIMXCS pe3yJibTaTaxX, MOJYYCHHBIX B XOJ€ Pa3BUTHS
MaTE€MAaTHKU KaK HayKH, U UX aBTOpax.

CoaepxartenbHo-MeTOAMYECKass JHHUS «MHOXKECTBa M JIOTMKa» B OCHOBHOM
NOCBSILIEHA AJIEMEHTaM TEOPUU MHOXKECTB. T€OpETUKO-MHOKECTBEHHBIE IIPEICTABICHUS
NPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKH W TpeajaraloT Haubosee
YHUBEPCAJIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3feibl MaTEeMaTUKU U €€ MPUII0KEHH,
OHM CBSA3BIBAIOT pa3HbIE MaTEMaTHYECKUE NHMCIUIUIMHBI B enuHoe 1enoe. lloatomy
BaYKHO JIaTh BO3MOKHOCTh 00 y4YaroIeMycsi IOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MAaTeMaTUKH U UCII0JIb30BaTh €ro JIJIsl BBIPAXKEHUSI CBOMX MBICIIEH.

B yue6HOM Kypce «AnreOpa u Hayaisa MaTEMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
Tak)K€ OCHOBBI MAaTEMAaTUYECKOTO MOJEITUPOBAHUS, KOTOPbIE MPU3BaHbl CHOPMUPOBATH
HAaBBIKHA IOCTPOCHUS MOJIEJIEH pEeabHbIX CUTYalWd, WUCCIEAOBAHUSA 3THUX MOJEIEH
C TIOMOIIBIO ammapaTa ajreOpbl M MaTeMaTHYeCKOro aHaliu3a W HHTEPIpeTaIluu
MOJIyYEHHBIX pE3yJbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXKIbIA M3 pa3/eiioB
MPOrpaMMBbI, TMOCKOJBKY BECh MaTepHal yd4eOHOro Kypca IIMPOKO HCIOIb3YETCs
JUIsl pelleHus] MPUKIaAHbIX 3a1ad. [Ipu pemieHuu peanbHBIX MPAKTUYECKUX 3a7ad
oOydaromuecs: pa3BUBAIOT HAOJIOAATENLHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbcsi, HCMOJb30BaTh AaHAJIOTHUIO, 00001aTh W KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh IO (POPMUPOBAHUIO HABBHIKOB PEIICHHS MPUKIATHBIX 3a7a4
OpraHu3yeTcsl B MPOIECCE M3YUYCHHUS BCEX TeM Y4eOHOro Kypca «AnreOpa m Havaia
MaTeMaTU4YEeCKOr0 aHAIU3ay.

OO6mu1ee yncino yacoB, pEKOMEHI0BaHHBIX JIJIsl U3yUeHHs yueOHOro Kypca «Anredpa
1 Hayaja MateMaTudeckoro anamusa», — 170 gacos: B 10 kiacce — 68 wacoB (2 dyaca
B Henenmo), B 11 kiracce —102 vaca (3 waca B Hezielo).
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COAEPXAHUE OBYYEHUA

10 KJIACC
Yucia v BbIYMCICHUSA

Panvonansabie uucna. OOBIKHOBEHHBIE M JIECATHUYHBIE JApOOH, MPOLEHTHI,
OEeCKOHEUHbIE NeproandYecKue Ipoou. ApupMeTHyecKue onepanuu ¢ palroHaIbHBIMU
quclIaMH, TpeoOpa3oBaHus YUCIOBBIX BbipaxeHuil. [IpuMenenne aqpobeit 1 nponeHToB
JUIS peLieHUs NIPUKIaAHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U PEalbHOM KU3HU.

JlecTBuTenbHbIE  uyMcna.  PalMoOHambHBIE W HPPALMOHAIBHBIE  YHCIIA.
Apudpmernyeckue omnepanud ¢ JACUCTBUTENbHbIMU  yuciaamu. [IpubnuxEHHbIe
BBIYMCIICHUS, [IPAaBUjla OKPYIJIEHUs, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYMCIICHUMN.

Crenenb ¢ 1enbiM nokaszareneM. CtangapTHas gopMma 3amnucu JeHCTBUTEIBLHOTO
yucina. Hcnonb3oBanue mnoaxonsiied @QopMbl 3anKMCH  JIEUCTBUTENBHBIX YHUCEN
JUIS pELLICHUs NPAKTUYECKUX 3a/1a4 U NIPEICTABICHUS JaHHbIX.

Apudmernyeckuii KOpeHb HaTypallbHOM cTeneHu. [leicTBus ¢ apudMeTHuecCKUMU
KOPHSAMU HATYPAJIIbHOMN CTEIIEHHU.

CuHyc, KOCHMHYC W TaHI€HC YHUCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHT'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa u TOXKAECTBEHHBIE TPEOOPA30BAHUA.

[Ipeo6pazoBanue TPUTOHOMETPUUYECKUX BBIPA)KEHU . OcHOBHbIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meroa
UHTEPBAJIOB.

Pemenue nenbix u 1poOHO-pallMOHATBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenune TpuroHOMETpUUECKUX YPABHEHUU.

[IpuMeHeHne ypaBHEHN M HEPABEHCTB K PEIICHUI0 MATEMATHUECKUX 3a/1a4 U 33724
U3 Pa3TUYHBIX 001aCTe HAYKH U peaJbHOM KU3HHU.

DOyHKUNH U TPAPUKH

Oyuk1ms, cnocobsl 3amanus Gynkuuu. ['padux pyakumun. B3aumuo oOpaTHbIe
byHKIHH.

OO6mactp ompeneneHds W MHOXECTBO 3HaueHwid GyHkumu. Hymm dyHKumm.
[TpoMesxyTkn 3HAKOTIOCTOSTHCTBA. UETHBIC M HEUETHBIE (DYHKITUH.

CrerneHHas (GyHKIHS C HATYpalbHBIM M IEJBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-0¥ CTETICHH.

Tpuronomerpudeckas OKpyKHOCTb, ONPEIeTICHUE TPUTOHOMETPUUIECKUX (DYHKITHHA
YHCIIOBOTO apTryMeHTa.

Hauyaja MmateMaTHuecKoro aHajan3a
ITocieqoBaTeILHOCTH, CIIOCOOBI 3aJaHUS ITOCIIEIOBATEIEHOCTEH. MOHOTOHHEIE
MIOCJIE€I0OBATCIILHOCTH.
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Apudpmernyeckas U TeOMETpUYecKas Mporpeccud. beckoHeyHO yObIBaroIas
reoMmerpuueckass mnporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TIeoMEeTpHUYECKOM
nporpeccun. @opMyiia CI0KHBIX MPOLIEHTOB. Vcronb30BaHNe MPOTrPeECCUU ISl pELICHUS
peanbHbIX 3a]1a4 IPUKIAJTHOIO XapaKTepa.

MHoxkecTBa U JIOTHKA
MHo)kecTBO, omepauuu Haja MHOXecTBamu. Jluarpammsl  OJitnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapara Uil ONMCAaHUs pPEajbHBIX
MIPOIIECCOB U SIBICHUM, MPU PEUICHUU 3aJ]1a4 U3 IPYTUX YUYCOHBIX TPEAMETOB.
Onpenenenue, TeopemMa, ClI€ICTBUE, 10KA3aTEIbCTRO.

11 KJIACC

Yucjaa v BbIYUCJIEHUS
Harypanbnsie u nienpie uncna. [IpusHaku JeIMMOCTH LEIbIX YUCET.
CreneHb ¢ paloHalbHBIM TTOKa3aTesneM. CBOWCTBA CTENICHH.
Jlorapudwm uncna. [lecaruunbie U HaTypajibHbBIE JIOTAPUPMBI.

YpaBHeHUs 1 HEPABEHCTBA

[IpeoGpazoBanue BbIpaKEHUH, COJIEPKAIIUX JIOTApU(PMBI.

[IpeoGpa3zoBanue BBIpAKEHUN, COJEPKAIIUX CTENEHH C  PaAlUOHAIBHBIM
II0KA3aTeJIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenpHble YpaBHEHHUSI U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs U HEPABEHCTBA.

CucTtembl JIMHEMHBIX ypaBHEHUU. PerieHne MpUKIagHbIX 3a7ad C MOMOIIBIO
CHUCTEMBI JIMHEWUHBIX YPABHCHUU.

CucTemMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPaBHEHUN U HEPABEHCTB.

IIprMeHeHne ypaBHEHNM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX
3a/1a4 ¥ 3aJ71a4 U3 Pa3IMUYHBIX 001aCTel HAYKH M PEATbHOM JKU3HHU.

DOyHKUNH U TPAPUKH

Oynkmus. [lepuonnueckue Qynkiuu. [IpoMexyTkM MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl 1 MUHEMYMBI QyHKIH. Hanbomnpiiee 1 HauMeHblIee 3HaueHne GyHKITUN
Ha MPOMEXKYTKE.

Tpuronomerpuueckre GyHKIINH, UX CBOWCTBA U TpaduKu.

[lokazatenbHass u norapudmuyeckas (QYHKIHH, WX CBOWCTBA H TPAPUKH.

Hcnonb3oBanne rpadukoB GyHKINN I pEIICHUS] YPAaBHEHUH 1 THHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB (QyHKIUN JUIsI  WCCIENOBAHUS  MPOIECCOB U
3aBUCUMOCTEHM, KOTOpPbIE BO3HHMKAIOT MPH PEUICHUH 3aJad4 M3 JAPYrUX Y4YeOHBIX
MPEIMETOB U PEATBHOM KU3HU.

HayvaJjia maTeMaTH4eCKOro aHaJIU3a
HenpepoiBuble ¢QyHkuuu. MeToj HHTEpBalIOB JJIsl PELICHUS HEPABEHCTB.
[TpousBonnas pynkuuu. I'eomerpuyeckuii 1 GU3NUECKUA CMBICT IPOU3BOTHOM.
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[IpousBoaHbIe 31eMeHTapHBIX (YHKUIUI. DOPMYIbI HAXOXKACHUS MPOU3BOIHOM
CYMMBbI, TPOU3BEJEHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHue NpOU3BOJHONW K HCCIEAOBAHMIO (PYHKIMII HAa MOHOTOHHOCTH H
AKCTpeMyMbl. Haxoxx1eHre HanOOoIbIIEero U HAMMEHBLIETO 3HaUeHHs (PYHKIIUHM Ha OTPE3KE.

IIprMmeHeHue poru3BOAHON ISl HAXO0XKACHHS HAWIY4YLIEro peleHus B IPUKJIIAIHbIX
3aJa4ax, JUisl ONPEIeIeHNUs CKOPOCTH IIPoLEecca, 3aJaHHOr0 (popMyJIoN WK IrpauKoM.

[lepBooOpa3znas. Tabnuua nepBooOpa3HBIX.

Wurerpan, ero reoMmeTpudeckuil U (pusmdyeckuid cMpici. Beluncienue uHTerpana
o gpopmyne HotoTona—JIenOHua.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 10 kiaacce 00ydaroniuiics moayduT CICAYIONIUE MPEIMETHBIC
pe3yabTaThI:

Yucjaa v BLIYMCJIEHUA:

OTIEPUPOBATH MOHSATHUSIMU: PAIIMOHAIBHOE U ICUCTBUTEIHLHOE YUCII0, 0OBIKHOBEHHAS
U JIeCATUYHAS P00k, MPOIICHTHI;

BBITIOJIHSITh apu(METUUECKHE OTEpaIluu ¢ PallMOHAIBLHBIMUA U JIEUCTBUTEIbHBIMHU
YHUCJIaMU;

BBITIOJIHSITH IPUOJIMKEHHBIC BBIYUCIICHUS, UCTIOIB3YS MTPAaBHUIIa OKPYTJICHUS, 1eJIaTh
MIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM;

OTICpUPOBATh TOHATUSAMU: CTEIIEHb C IIEJBIM IOKa3aTejeM, CTaHaapTHas (opma
3alCU  JICMCTBUTEIILHOIO YHCJA, KOPEHb HATYPAIBHOW CTENEHH, WCIOJIb30BATh
MOAXOAAIIYI0 (opMy 3amTuCH AEHCTBUTEIBHBIX YHCEI JJIS PEIICHHS MPAKTUUSCKUX 3a/1a4
Y MPEACTABJICHUS TAHHBIX;

ONECPUPOBATH ITOHATHUSIMHU: CHUHYC, KOCHHYC M TaHI€HC MPOU3BOJBHOTO VIIIA,
UCIIOJIB30BaTh 3alMCh IIPOU3BOJLHOIO yIjla 4Yepe3 oOpaTHhIE TPUTOHOMETPHUUYECKHE

byHKIIH.

YpaBHeHUs] M HEPABEHCTBA:

ONEPUPOBATh IMOHATUSAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, LEIIOE,
palMOHANIBHOE, HPPALMOHAIBHOE YPaBHEHHWE, HEPABEHCTBO, TPUTOHOMETPHUUYECKOE
YpaBHEHUE;

BBITIONIHATH MPEoOpa30BaHUsT TPUTOHOMETPUYECKUX BBIPAKEHUH U peniaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS,

BBITIONHATH MPeoOpa3oBaHMsl IENBIX, PAlUOHAIBHBIX U HUPPANMOHATBHBIX
BBIPQKCHUN W PEIAaTh OCHOBHBIC THUIIBI LEJIBIX, PAUMOHAIBHBIX U HPPALIMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB;

MIPUMEHATh YPAaBHEHHUS M HEPABEHCTBA U1 PELICHUS MAaTeMaTUYECKUX 3a1ad U
3a/1a4 U3 pa3IUYHbIX 00JIaCTe HAYKU U PeasibHON KU3HHU;

MOJICIMPOBATh peajibHbIE CUTYyallMU Ha SI3bIKE ajareOpbl, COCTABIISTH BBIPAXKEHUS,
YpPaBHEHUs, HEPABECHCTBA IO YCIOBHUIO 3aJ1a4d, HCCIEAOBATH ITOCTPOEHHBIE MOJIEIIH
C UCIIOJIb30BaHKMEM aIlfapara ajareopsbl.
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DyHKIUH U rpaukn:

ONEpUPOBATh MOHATUAMU: (YHKIMS, CIOCOObI 3agaHus (QYHKIHMH, 00JaCTh
OIpEJIEICHHUs] U MHOXKECTBO 3HaUYe€HUN PyHKIUU, rpaduK QyHKIMU, B3aUMHO OOpaTHBIE
dyHKLIMY;

ONEepUPOBATH MOHATUAMM: YETHOCTh M HEUYETHOCTh (PYHKUUHU, HYIH (DYHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

MCII0JIb30BaTh rpaduKu PYyHKIUHN AJ PEIICHUs YpAaBHEHUM;

CTPOUTh M YWUTaTh TpadUKU JUHEHHOW (yHKUMM, KBaJpaTUYHOW (PYHKLUH,
CTENEeHHOW (PYHKIUU C IEJIBIM MTOKA3aTENEM;

UCIOJIb30BaTh rpaduku PYHKIUN AJI1 MCCIIEOBAaHUS IPOLIECCOB U 3aBUCUMOCTEN
OpU pEelIeHUH 3a7a4 U3 JIPYTrux Y4YEOHBIX MPEIMETOB U pealibHOM >KU3HU, BBIPAXKaTb
(dopMynamMu 3aBUCUMOCTH MEK]Ty BETUUMHAMMU.

Havasa MmaTeMaTH4eCcKoro aHajim3a:

OTIEPUPOBATH  TMOHATHIMU: MOCJICIOBATeIbHOCTh,  apudmernyeckas U
reoMeTpUYeCKas MPOrPecCuu;

OTIEPUPOBATH MOHATUSIMU: OECKOHEUHO YOBIBAIOIIAs T€OMETPUUECKAs IPOrPECCHs,
cyMMa 0€CKOHEYHO YObIBaIoIEl TeOMETPUUYECKOIN IPOrpeccuu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH;

UCIIOJIb30BaTh CBOMCTBA TIOCIEOBATENIBHOCTEH M TPOrpeccUid g pelieHus
peaNbHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
ONEpPUPOBATH MOHATUSIMU: MHOKECTBO, OIEPAIIMU HAJl MHOXECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisg ONUCAHUs PeabHBIX
IIPOIIECCOB M SIBJICHUM, MPU PEIICHUH 33129 U3 IPYTUX YUEOHBIX MPEAMETOB;
ONEPUPOBATH MOHATUSIMU: ONIPEJICTICHUE, TEOPEMA, CIEJCTBUE, JOKA3aTEIbCTRO.

K koniy o0yuenus B 11 kiacce oOydaromuiics TOTy4UT CASAYIONINAE TPEIMETHBIC
pe3yJIbTaThI:

Yucja ¥ BbIYHUCJIEHUA:

ONECPUPOBATHh MOHATUSAMHU: HATYypaJIbHOE, IEJI0€ YMCIIO, MCIIOJb30BaTh MPU3HAKHU
JNEIMMOCTH LEIBIX YHUCEJI, PA3JI0KECHUE YHCJIa HA MPOCTHIE MHOXXHUTEIH JJISl PEIICHUS
3ajad4;

ONEPUPOBATH MOHITUEM: CTEIICHB C PALIMOHAIBHBIM IMOKA3aTEJIEM;

OTICPHPOBATh TOHATHAMHU: JIOTApU(PM YHCIIA, JCCATHYHBIC W HATypaIbHBIC
norapugMsbl.

YpaBHeHUs] M1 HEPABEHCTBA:

MPUMEHSTh CBONCTBA CTENEHU I MPEoOpa3OBaHMs BBIPAXKEHUH, OMEPUPOBATH
MOHATUSIMU: TIOKA3aTEJIbHOE YPaBHEHHWE M HEPABEHCTBO, PENIATh OCHOBHBIE THIIBI
MOKA3aTeJNbHbIX YPABHEHUI U HEPABEHCTB;

BBITIOJIHATH IPE0OPa30BaHMs BEIPAXKEHUH, COAEPKAIIKX JorapudMbl, ONIEpUpOBaThH
MOHSATUAMU: JIOTAPU(PMUUYECKOE YPABHEHHE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIbI
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Jorapu(pMUYECKUX YPAaBHEHUM U HEPABEHCTB;

HaXOAUTh PELICHUS IPOCTEUILINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIEpUPOBATh IIOHATUAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUW U €€ pelLIeHHUeE,
HCII0JIB30BATh CUCTEMY JIMHEHHBIX YPABHECHUM JJIs1 PELICHUS IPAKTUYECKUX 3a1a4;

HaXOAUTh pELICHUs MPOCTEHIIMX CHUCTEM M COBOKYIIHOCTEH palMOHAJIbHBIX
YpPaBHEHUIN U HEPABEHCTB;

MOJICJIUPOBATh pealbHble CUTYallUd Ha S3bIKE alreOpbl, COCTABIATH BBIPAKEHMUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIENO0BATh [OCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM aIlnapaTa ajreopsbl.

DyHKIUM U rpaukn:

ONEepUPOBATH MOHATUSAMU: IepHoanYecKas QYHKIHS, TPOMEKYTKA MOHOTOHHOCTHU
(YHKIMU, TOYKM BKCTpemMyMa (GYHKIMHM, HauOOJbllee W HaWMMEHbIIEe 3HAUYCHUS
(YHKIMU HA MPOMEXKYTKE, UCIOJIB30BATh UX JJIsl UCCIENOBaHUs (QYHKIHMH, 3aaHHOU
rpadukom;

ONEepUpOBaTh  MOHATUAMM: TpadUKU  TOKA3aTEeIbHOH,  JorapupmMuyecKon
U TPUTOHOMETPUYECKUX (PYHKUUN, U300pakaTh MX Ha KOOPAMHATHOU TJIOCKOCTH H
UCIIOJIb30BAaTh ISl PELICHNS] YPABHEHUM U HEPABEHCTB;

M300pakaTh Ha KOOPJAMHATHOM IJIOCKOCTH TpauKd JHMHEHHBIX YpaBHEHUU
Y UCIIOJIB30BATh UX JUIA PELICHUs CUCTEMBI JIMHEHHBIX YPABHEHMUI;

UCMOJIb30BaTh IPaQUKU PYHKIUM ISl MCCIIET0BaHUS IPOLIECCOB U 3aBUCUMOCTEN
U3 IpYruX Y4eOHBIX AUCLHUIUIMH.

Hauana maTemaTH4eckoro aHajamnsa:

ONEepUpOBaTh TOHATUAMH: HENpephiBHAs (QYHKIUA, MPOU3BOAHAS (PYHKIUH,
UCITOJIH30BaTh T€OMETPUYECKUN M (DU3NYECKUH CMBICI TPOM3BOJIHON IS PEIICHUS
3a/1ay;

HaXOAUTh TPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIWN, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITHH;

UCIIOJIb30BaTh MPOW3BOAHYIO JUIsl HMCCIENOBaHUA (PYHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI, IPUMEHSTH Pe3yJIbTaThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPaPUKOB;

WCNOJIB30BATh  MPOU3BOJHYK) JUII  HAXOXACHUS  HAWIYYIIEr0  PEIICHUs
B IIPUKJIAIHBIX, B TOM YHUCJE COUUAIBHO-3KOHOMUYECKUX, 3a/1a4aX;

OTIEpUPOBATH MOHATUSIMU: TIEPBOOOpA3HAS M MHTETPAJ, TOHUMATh T€OMETPUUECKHMA
1 (PU3UYECKUI CMBICT HHTETpAa;

HAaxXOJUTh TEPBOOOpA3HBIC DIEMEHTAPHBIX (YHKIUNA, BBIUYUCIATH WMHTETPAI
o popmyne Herotona—JIeioama;

pelmarb NPUKIAJAHBIE 33Ja4d, B TOM YHUCJIE COLHAIBHO-d’KOHOMHUYECKOTO U
du3rUecKoro xapakTepa, CpeJCTBAMU MaTeMAaTHYECKOTO aHaTN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  [KomuuecTtBo OcHOBHOE cosiepKaHue OCHOBHBIE BU/IbI JICSITEIIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
MHOXeCTBa palluOHAIBHBIX 14 MHoOxecTBO, oneparuu Hcnoab30BaTh TEOPETUKO-

U JICCTBUTENbHBIX YUCE.
PanivonanbHbie ypaBHEHUS U
HEpaBEHCTBA

HaJl MHOXXECTBaMU. JlnarpamMmel
Ditnepa—BenHa.

PanmonanpHabie ynciaa. OOBIKHOBEHHBIE
U JICCATUYHBIE APOOH, TPOIICHTHI,
OECKOHEUHbIE MEPUOIUYECKHE TPOOH.
Apudmetrnyeckue onepanuu

C palMOHAJIbHBIMU YUCIIAMHU,
npeoOpa3oBaHUs YUCIOBBIX
BeIpakeHui. [Ipumenenue apodeii u
IIPOLICHTOB JIJIsl PEIIEHUS TPUKJIIATHBIX
3a71a4 U3 Pa3IMYHbIX OTPACIEH 3HAHUU
Y pEaJIbHOU KU3HM.

JlercTBUTENIBHBIE YHCIIA.
PanyonanbHble ¥ UppalliOHAIbHbBIE
yrcia. ApumMeTuaecKue oneparuu

C ICUCTBUTEIbHBIMHA YHCIIAMH.
[TpubnmkEHHBIE BRIUUCICHUSI, TPABUIIA
OKpYTJICHUS, MPUKUJKA U OLICHKA
pe3yJbTaTa BIYUCICHUM.

MHO>KECTBCHHBIN arapaT

JUTSL OTTMCAHUS X0J[a PEIICHUS
MaTeMaTUYECKHX 3a/1a4, a TaKKe
pCabHBIX MTPOIIECCOB U SBJICHUH,

IIPY PEIICHUY 3374 U3 APYTHX
y4eOHBIX MTPEJIMETOB.

OnepupoBaTh MOHSITHSIMU:
palMoHAIBHOE YUCJI0, ICHCTBUTEIIBHOE
YHCJI0, OOBIKHOBEHHAS IPO0b,
JECATUYHAS APOOb, MPOIICHTEHI.
BoeInoHATH apudMeTHICCKUE
OTIepaINH C PAIIMOHATIBHBIMU H
JIEMCTBUTEIILHBIMU YHCJIAMH;
pUOIMKEHHBIC BRIYUCIICHHUS,
WCITOIb3Ys ITPaBHUJIa OKPYTIICHHUS.
JeJaTh NPUKUAKY H OLIEHKY
pe3yiabTaTa BIYHUCICHUM.
OnepupoBaTh NOHATHIMMU:
TOXJIECTBO, ypaBHCHHE, HEPABEHCTRBO;
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ToxmecTBa U TOXIECTBEHHBIE
npeoOpa3zoBaHusi. Y paBHEHHE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, perieHne
HepaBeHCTBA. MeTO ] HHTEPBAJIOB.
Pemenue 1nensix u ApoOHO-
paloHANbHBIX YPaBHEHUH U
HEPaBEHCTB

LI€JI0€ U PALIUOHAIIBHOE YPaBHEHHUE,
HEPABEHCTBO.

BopInoTHATH NpeoOdpa3oBaHUS LIETIBIX
Y PallMOHAJIbHBIX BBIPAKECHHIA.
Pemiatb OCHOBHBIE THUIIBI LIEBIX
UPPALMOHAIBHBIX YPABHEHHUN U
HEPABEHCTB.

IIpumMeHsITH pallMOHATIbHbBIE
YPaBHEHHUS 1 HEPABEHCTBA

JUISl PEIIEHUsT MaTeMaTH4EeCKUX 3a/1a4
¥ 33/1a4 U3 pa3IU4HbIX 001acTell HayKu
U PeabHOM KU3HU

Oyukiun 1 rpadpuku. CTeneHb
C IIeJIBIM TIOKa3aTeIeM

OyHKIMs, CIOcOObI 3a/1aHus (PYHKITHH.
B3aumuo o6patHbie hyHkiuu. ['paduk
byHKIIH.

OO6nactpb ornpeaeneHus 1 MHOKECTBO
3HaueHud pyuknun. Hymm ¢yHKIum.
[IpoMexyTKH 3HAKOIIOCTOSIHCTBA.
YETHpie 1 HEUETHBIC (PYHKITHH.
Crenens C 1e1bIM MOKA3aTeNEM.
CrangaptHas ¢popma 3amucu
JNEUCTBUTEIIBHOTO YHCIIA.
Hcnonb3oBanue moaxoasiieit Gopmer
3alUCH JEUCTBUTEIILHBIX YUCET

JUIS1 pEeIIeHUS] TPAaKTUYECKUX 3a7a4

U TIPEACTABJICHUS IaHHBIX.

OnepupoBaTh NOHATUAMM: QPYHKITHS,
criocoObl 3a1aHus (PYHKITUH, B3AUMHO
oOpatHble (yHKITUH, 00JIaCTh
OTIpEJICIICHUS] 1 MHOYKECTBO 3HAYCHUHN
bynakuu, rpaduk GyHKINUN; 4ETHOCTD
¥ HEYETHOCTh (DYHKIIUH, HYIH
GyHKIIUU, TPOMEKYTKA
3HAKOIIOCTOSHCTBA.

BrIinoJHATH npeodpa3oBaHus
CTETICHEH C IEeJIbIM TTOKa3aTesIeM.
Hcnonb30BaTh CTAaHAAPTHYIO GOPMY
3aMHCH ICWCTBUTEIHLHOTO YHCTIA.
dopMyIHpoOBaTH

U WLTIOCTPUPOBATH rpadudecKu
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CrenenHas QyHKIIUS C HATypaJbHBIM
U [EeJILIM IoKazaTeneM. E€ cBolicTBa 1

rpadux

CBOICTBA CTENEHHOU (DYHKIIUH.
Bripaxats (popMy1amMu 3aBUCUMOCTHU
MEXAY BETUYMHAMH.

Hcnonb3oBaTh HM(ppoBbHIE pecypcbl
JUTsl TOCTpOEHUsI rpadMKOB PYHKIIUU

Y U3YYCHHS X CBOMCTB

ApudMeTHIECKUIN KOPEHB
N—O# CTENEHHU.
HNppanroHanbHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTndyeckuii KOpeHb
HATypAJIBHOU CTENECHU. [lencTBus

¢ apu(METUIECKUMH KOPHIMU N—Oi
CTEICHH.

Pemenne nppalilnOHaJIBHBIX YpPaBHEHU I
Y HEPABEHCTB.

CgoiicTBa u rpaduK KOpHs N-0i
CTEIIEHU

D®opMyIHPOBATH, 3ANIUCHIBATH

B CHMBOJIMYECKOH (popme

Y WJINCTPUPOBATH IPUMEPaAMHU
CBOMCTBA KOPHS N-OW CTEIICHU.
BbInoJHATH peoOpa3oBaHus
VPPALMOHAIBHBIX BBIPAKECHUU.
PemiaTe OCHOBHBIE TUIIBI
VMPPalOHAIBHBIX YPABHECHUN

Y HEPABEHCTB.

IIpuMeHATH 1151 pelIeHus
Pa3JIM4YHBbIX 3224 UPPALIMOHAIBHbIE
YPaBHEHUS U HEPABEHCTBA.
CtpouTh, YUTATH TpadUK KOPHS N-0i
CTCIICHHU.

HUcnoab3oBaTh HU(PPOBBIE pecypChl
JUTsl IocTpoeHust rpadukoB (PyHKITUI
Y U3y4YE€HUS UX CBOMCTB
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@opMyiIbl TPUTOHOMETPHH.

22

CuHyc, KOCUHYC U TAHT€HC YHUCIIOBOTO

OnepupoBatb NOHATHAMU: CUHYC,

Tpuronomerpuyeckue apryMmeHnTa. ApKCUHYC, apKKOCHHYC KOCHHYC U TAHT€HC MPOU3BOJILHOTO

ypaBHEHUSI Y apKTaHI'E€HC YUCJIIOBOTO apryMEHTAa. yria.
Tpuronomerpuyeckasi OKpy>XKHOCTb, Hcnonb3oBaTh 3an1UCh
OTIpeIeJICHHE TPUTOHOMETPUIECKUX MPOM3BOJIBHOIO yTJia uepe3 oOpaTHbIE
(GYHKIMI 9KCIIOBOTO apryMEHTa. TPUTOHOMETpUUYECKHE (DYHKITUU.
OCHOBHBIE TPUTOHOMETPUUECKHUE BoinoiHATH npeodpa3oBaHus
dbopmybl. [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUH.
TPUTOHOMETPUUYECKUX BBIPAKEHUH. PemaTh OCHOBHBIE THIIBI
Pemienne TpuroHoMeTpUIECKIX TPUTOHOMETPUUECKUX YpaBHEHUN
YpaBHECHUU

[TocnenoBarenbHOCTH 3) [TocnenoBaTeTbHOCTH, CITIOCOOBI OnepupoBathb NOHATUSIMH:

U TIporpeccuu

3a1aHus MOCJIEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIEI0BATEIBHOCTH.
ApudmeTrnyeckas U reoOMeTpuUIecKast
nporpeccun. beckoHeuHo yObIBaroIas
reoMeTpuiecKas Iporpeccusi.
CymmMma 0eCKOHEUHO YOBIBAIOIIEH
F€OMETPUUECKON MPOTrPECCHH.
dopMyJia CIOKHBIX TPOLICHTOB.
Hcnonp30BaHue nporpeccuu

JUISL peIIeHUs] pealbHbIX 3a/1a4
NPUKIIAHOTO XapaKTepa

MOCJIE10BATENBHOCTD,
apudmeTrdecKas 1 reoMeTpuyIecKas
porpeccuu; 0ECKOHEUHO yObIBaOIIas
reOMETPHUYUECKas MPOrPeccHsi, Cymma
OeckoHeuHO yObIBaroIen
r€OMETPUUYECKOM MTPOrPECCHH.
3amaBaTh 0OCJIE10BATEIBHOCTH
Pa3IUYHBIMU CITIOCOOAMHU.
IIpuMeHATH PopMYyJTy CJIOKHBIX
MPOLEHTOB JIJIsl pelieHus 3a/1a4

13 peaJbHOM MPAKTUKU

(C UCTIOJIB30BAHUEM KaJIbKYJISITOPA).
HUcnonb3oBaTh CBOMCTBA
MOCJIEIOBATENILHOCTEN U MTPOTPECCUI
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JUTSL PEIICHUS PeaIbHBIX 3a1au
NPUKJIATHOTO XapaKTepa

[ToBTOpEHUE, 0000IIECHNE, 3 OCHOBHBIE MTOHATHUS Kypca alreOpbl IIpuMeHsATH OCHOBHBIE TIOHATHS Kypca
CHCTEeMAaTH3alis 3HAHUN M HayajJl MaTEMaTHYECKOI0 aHaIu3a anreOphl U Ha4all MATEMaTHICCKOTO
10 kmacca, 00001IEHHE aHaju3a JJIsl perieHus 3a1ad
1 CUCTEMATU3aIUs] 3HAHUI U3 peabHON KU3HH U IPYTUX
MIKOJBHBIX JUCLIUILINH
OBILIEE KOJIMYECTBO 68
YACOB I10 I[TPOT'PAMME
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11 KJIACC

HaumenoBanue paznena  |[KonuuectBo OcHOBHOE cosiepKaHue OCHOBHbBIE BU/IbI JICSITEIIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
Crenens ¢ paliMOHAIBHBIM 12 Crenens C paliMOHAIBHBIM dopmyJIMpPOBATH, 3aNIUCHIBATH

[IOKa3aTelIeM.
[loka3zarenbHast QyHKIIMS.
[loka3zaTenbHble ypaBHEHUS
U HEpaBEHCTBA

nokazateneM. CBONCTBa CTETICHHU.
[IpeobpazoBaHue BhIpaKEHUI,
COJIEpIKaIINX pallMOHAIbHBIC CTECTICHH.
[Toka3zaTenbHbBIC ypaBHCHUS

Y HEPABCHCTBA.

[Toka3zaTenbHast pyHKIUS, €€ CBOWCTBA
U rpaduk

B CUMBOJIMYECKOU (popme

Y WITIOCTPUPOBATH PUMeEPaAMH
CBOMCTBA CTETICHU.

IIpuMeHATH CBOMCTBA CTEIICHU

JUTst peoOpa3oBaHUs BHIPAKEHUN.
dopMyaMpoBaTh

Y WJIIOCTPUPOBATH rpaguuecKu
CBOMCTBA MOKa3aTeIbHOU (PYHKITHH.
PemiaTe OCHOBHBIE TUIIBI
[IOKA3aTEJIbHBIX YPABHEHUM

Y HEPABEHCTB.

HUcnonb3oBaTh HudpoBbie pecypcChl
JUTsl TOCTpOeHUsI TpaduKOB (PyHKITUI
Y U3y4YE€HUS UX CBOMCTB

Jlorapudmudeckas QyHKIIHS.
Jlorapudmudeckue ypaBHEHUS
1 HEPABEHCTBA

12

Jlorapudwm uncna. Jlecaruannie
U HaTypaJIbHBIC JTOTaPU(PMBI.
[IpeoOpazoBaHue BEIpAKCHUH,
CoJIep KaIIHX JOTapU(PMBI.
Jlorapudmudeckre ypaBHSHHUS
Y HEPABEHCTBA.

®opmyINpPOBATH, 32AIIUCHIBATH

B CHMBOJIMYECKOH (popme

Y WIJIIOCTPUPOBATH NPUMEpPaMu
CBOICTBA JToTapudma.

BoInmoaHATH npeoOpa3zoBaHus
BBIpaXXEHUH, COIEPKAIIUX JIOTapU(PMBI.
dopMyIHpoOBaTH
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Jlorapudmuueckas GpyHKuUs, €€
CBOICTBA U Tpaduk

U WIIKCTPUPOBATh rpauuecKu
CBOICTBA JIoTapu(PMHUUECKON (DYHKLIMHU.
PemiaTb OCHOBHBIE THUIIBI
Jorapu(pMUYECKUX YPaBHEHUI

Y HEPaBEHCTB.

Hcnonb3oBaTh nM(ppoBHIE pecypcbl
JUTsl TOCTpOeHUsI rpaduKoOB (PYHKITUI

Y U3YYCHHS UX CBOMCTB.
3HAKOMUTBHCS € MCTOPHEN pa3BUTHUS

MaTeMaTHKU
Tpuronomerpuyeckue Tpuronomerpuueckue GyHKIUU, UX OnepupoBathb
(GYHKIIUU U UX TPaPUKH. CBOMCTBA U rpauKH. MOHSITHEM TIeproarudecKast QyHKIIUS.
Tpuronomerpuyeckue [Tpumepsl TPUTOHOMETPUUYECKUX CTpouTh, aHATU3UPOBATD,
HEpaBEHCTBA HEPaBEHCTB CPaBHUBATH rpaduKu

TPUTOHOMETPUUYECKHUX (HYHKIIHIA.
DopMyJIMPOBATH

U WITIOCTPUPOBATh rpaduvecku
CBOWCTBA TPUTOHOMETPUUECKUX
byHKIUH.

Pemates npocrenimue
TPUTOHOMETPUUYECKNE HEPABECHCTBA.
HUcnoab3oBaTh rpaguku 1
pPELICHUS] TPUTOHOMETPUUECKHAX
HEPAaBEHCTB.

24



HUcnonb3oBaTs HU(PPOBLIE pecypCehl
JUTsl TOCTpOeHUsI rpaduKOB (PYHKITUI
Y U3y4YE€HUs UX CBOMCTB

[IpousBoaHas. [Ipumenenue
IIPOU3BOJAHOM

24

HenpepoiBuble pynkuuu. Meton

HWHTCPBAJIOB IJIA PCIICHUA HCPABCHCTB.

[IpousBoaHast GyHKUIHUU.
I'eomerpuueckuit u puznueckuit
CMBICJI ITPOU3BOTHOM.

[Ipoun3BoIHBIE ATIEMEHTAPHBIX
¢byukuuit. [IponsBoaHast CyMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKITUH.
[IpumeneHnne nponu3BOIHOM

K UCCJIeIOBAaHUIO (PYHKITUI

Ha MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxnenne HanOOJIbIIETO

¥ HAMMEHBIIETO 3HAYCHUS (YHKIIUN
Ha OTpE3KE.

[IpuMeHeHne MpOn3BOAHOM

JUISL HAXOKJACHUSI HAUJTyqIlero
peLICHUs B MPUKJIAJHBIX 3a/1a4ax,
JUISL OTIpEZIETIEHNs] CKOPOCTH IpoLecca,
3a1aHHOTO (OPMYIION MITH TpaduKOM

OnepupoBaTh NOHATHSIMM:
HernpepbiBHAs G YHKITUS; TPOU3BOTHAS
byHKIUU.

Hcnonb3oBaTh reOMETpUYECKUN

U GU3MYECKHUI CMBICI TPOU3BOTHOM
JUTSL peleHust 3a/1ay.

Haxoauth pou3BOIHBIC
AIIEMEHTAPHBIX QYHKIUN, BBIYHCIAATD
MIPOM3BOJIHBIE CYMMBI, TPOU3BEIACHUS,
YaCTHOTO (DYHKITHIA.

HUcnonb30BaTh NPOU3BOIHYIO

JUTSL CclieIoBaHusl (DyHKIIUU

HA MOHOTOHHOCTB ¥ 9KCTPEMYMBI,
NPUMEHATH Pe3yJibTAThI
HCCJIeJ0BAHUSA K TIOCTPOCHUIO
rpadukoB. [IpuMeHATH TPOU3BOTHYIO
JUISL HAXOKJICHHSI HAUJTy4Ilero
peluieHus B IPUKIAAHbIX, B TOM YUCTIE
COLIMAIbHO-3KOHOMUYECKHX, 3a/1a4ax.
3HAKOMHUTBHCS ¢ UCTOPUEN pa3BUTHS
MaTeMaTH4YEeCKOTO aHallnu3a
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MHTerpan u ero npuMeHeHUs

[lepBooOpa3znas. Tabmuna
epBOOOPA3HBIX.

NHuTterpai, reoMeTpu4ecKuit

U (PU3HYECKUI CMBICT UHTETpaa.
Boruucnenue unrerpana no popmyse
Herorona—JleitOnunia

OnepupoBatb NOHATHAMHU:
nepBooOpas3Hasi, UHTETpal.

HaxoauTs nepBooOpa3Hbie
AIIEMEHTAPHBIX (DYHKIIHI; BBIYUCIATH
MHTErpai mo popmyae Herorona—
Jleitbuua.

3HAKOMUTBHCS € MCTOPHEN pa3BUTHUS
MaTEMaTUYECKOT0 aHaJIu3a

CucTtembl ypaBHEHHI

12

CucTtembl JINHEMHBIX YPaBHEHU.
Pewenne npuknaaHbix 3a1a4

C IIOMOIIBIO CUCTEMBI JINHEWHBIX
YpaBHEHUH.

CucTtemMbl 1 COBOKYITHOCTH LENBIX,
paLMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeIbHBIX, IOTapU(HMHUIECKIX
YpPaBHECHUH U HEPABCHCTB.
Hcnonb3oBanue rpadukoB GyHKIINN
JUISl PELLIEHUS] YPABHEHUN U CUCTEM.
[IpyuMeHeHNEe ypaBHEHHM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MAaTeMaTHYECKUX 3a7a4 U 3a7a4

U3 Pa3JIMYHbIX 001acTel HayKH

Y PEAJIbHOU KU3HU

OnepupoBaTh NOHATHAMHU. CUCTEMA
JIMHEVHBIX YPABHEHUH U €€ pellICHHE.
HUcnonb3oBaTh CUCTEMY JIMHEUHBIX
YPaBHEHUH [T PEILEHUS
IIPAKTUYECKUX 3a]1a4.

HaxoauTh pemieHus: mpOCTEUIITNX
CHUCTEM M COBOKYITHOCTEM
palMOHAIBHBIX YPABHEHUN

Y HEPaBEHCTB.

Hcnoan3oBaTh rpaduku GyHKIINHA
JUISL pELICHUS] YPABHEHUM.
MopneaupoBaTh peajibHbIE CUTYaLlUU
Ha SI3BIKE aNTeOphl, COCTABIATh
BBIPA)KCHUS, YPABHECHUS, HEPABEHCTBA
Y CHUCTEMBI 10 YCIOBHUIO 33/1a4H,
HCCJIeI0BATH MOCTPOCHHbIE MO/IEJIH
C MCTOJIb30BAaHUEM armnapara ajareopsl
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HartypanbHbie U 1ienbie yucmia

Harypanbnbie u niensie yucia
B 3aJ1a4aX U3 PEAIbHOU KU3HU.
[Ipr3HaKy OEeIMMOCTH LEIbIX YACEI

OnepupoBatb NOHATUSIMH:
HaTYpaJIbHOE YHUCIIO, LIEJI0€ YUCIIO.
Hcnonb3oBaTh NpU3HAKKU JETUMOCTH
LIEJIBIX YUCET, PA3IOKEHUE YUCIIa

Ha MPOCThIE MHOXKUTEIH JJIs1 PEILICHUS
3aja4

[ToBTOpEeHue, 00001IeHNE,
CHCTEMATH3aLMS 3HAHUK

18

OCHOBHBIC MTOHATHS Kypca anreopbl
M HaYaJl MAaTEMaTHYECKOTO aHaJIN3a,
000011IeHNEe U CUCTEMATH3aIMs 3HAHUN

Pemars npukiaaubie 3aga4u

U3 pa3InYHbIX 00JlacTe HayKu

Y pEaIbHOM KM3HU C TIOMOIIBIO
OCHOBHBIX TOHSATHH Kypca anreopbl
Y HayaJl MaTEMaTUYECKOT 0 aHaJIu3a.
Boi0uparth onTuMagbHbIe CIIOCOObI
BBIYMCIICHUM.

Hcnosab30BaTh AJIM pelieHus 3a/1a4
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI
ypaBHEHHM, CBOMCTBA (PYHKIIUMA

U rpadukoB

OBILEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

102
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DOEJTEPAJTBHAS PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxnoctbyueOHOTO Kypca TE€OMETpHUM Ha YPOBHE CpPEIHEro OOILero
oOpazoBaHus OOYCJOBJICHA MPAKTUUYECKOM 3HAYMMOCTBIO METAlpeIMETHBIX U
MPEAMETHBIX PE3yJbTaTOB OOYYEHUS TEOMETPHH B HANpPAaBICHUH JIMYHOCTHOTO
pa3BuTUa oOywarmwuxcs, QopMuUpoBaHUS (YHKIIMOHAIBHOM MaTeMaTH4eCKOMN
IPaMOTHOCTH, M3yYCHHS JNPYTUX yUeOHBIX TUCHUILIMH. Pa3BuThe y oOydaromuxcs

NPAaBWIBHBIX TPEJCTABICHUH O CYITHOCTH M TPOUCXOXKJICHHH T'€OMETPHUYCCKUX
a0CTpaKklUii, COOTHOIIEHUHM PEAIBHOTO M WJCAIBHOI0, XapaKTepe OTpakKeHUs
MaTeMaTHYEeCKON HAyKOMW SIBIICHUM U MPOIECCOB PEATBHOTO MHUPA, MECTE F€OMETPUU
B CHUCTEME HAyK M POJIM MaTeMaTHYECKOTO MOJCIUPOBAHKS B HAyYHOM TMO3HAHUU U
B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUSI 00yUaIOIIUXCs, a
TaK)Ke Ka4eCTB MBIIICHUS, HEOOXOIUMBIX TSI aJJaliTalliid B COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsIeTCS OAHUM U3 0a30BBIX IPEAMETOB HA YPOBHE CPETHETO OOIIETo

oOpa3oBaHus, TaK Kak OOeCreYyMBaeT BO3MOXKHOCTh M3YUYCHHUS KakK JUCIUTLINH
€CTCCTBCHHO-HAYYHOM HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblluieHHe, (QOpMUpPYEeMOe TMpU HU3YYEHHH OO0y4YaroIUMHUCS
HNOHSITUMHBIX OCHOB F€OMETPUM W TOCTPOCHHUH LIEMOYKH JIOTHUYECKUX YTBEPIKICHUIM
B XOJI€ pELICHUsI TEOMETPUUECKHX 3a/1a4, YMEHHE BbIJIBUTATh U ONPOBEPTaTh T'MIIOTE3bI
HEMOCPEICTBEHHO UCTIOIB3YIOTCS MPHU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYUHOTO IUKJIA,
B YaCTHOCTH U3 Kypca (QU3UKU.

YMeHne opueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0NacTsaX JAeSITeNbHOCTH dYenoBeka. OpHeHTalus dYeloBeKa BO BpPEMEHU W
IIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €TI0 COIMAILHOTO OBITHSA, (hOopMa OTpaKEHUS
OKPYXAIOIIEr0 MHPA, YCIOBUE YCIEIIHOTO MO3HAHUS W aKTUBHOTO MPEeoOpa3oBaHUs
JNEeUCTBUTENBHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU oOOpa3zamMu OObEAUHSET
pasHble BHUABI y4eOHOM W  TPYJAOBOM  JEATEIBHOCTH, SBISETCA  OJHUM
13 MPOPECCUOHATIBHO BaKHBIX KAa4€CTB, TOITOMY aKTyajbHa 3a1ada (hOpMUPOBAHUS
y OOy4Yarommxcs MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3HOBUIAHOCTH OOpa3HOTO
MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJITOTOBKE K TMPAKTHYECKOM
JESTETHPHOCTH TI0 MHOTUM HAIPABICHUSM.

Ilens ocBoeHUsT mporpaMMbl yueOHOTO Kypcea «['eomeTpus» Ha 6a30BOM ypOBHE
oOydeHmsi — 001meoOpa3oBaTebHOE W OOMIEKYIBTYPHOE Pa3BUTHE OOYYAFOIIMXCS
yepe3  o0ecliedeHWE  BO3MOXXHOCTH  TMPUOOPETEHWS U HCIOJIH30BaHUS
CUCTEMATHYECKUX TE€OMETPUUECKUX 3HAHUW U JIEUCTBUMN, CIIENU(DPUIHBIX T€OMETPHH,
BO3MOXHOCTH YCTICITHOTO TPOJOJDKEHUS O0pa3oBaHMS IO CIECIHAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM HCIIOJIH30BAaHUEM T€OMETPHH.

[IpropuTeTHBRIME 3amadyaMyd  OCBOCHHS ydeOHOTO Kypca «['eomeTpum»
Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIIOTCS:
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dbopMupoBaHuE MPEICTABICHHUS O TEOMETPUN KaK YACTU MUPOBOU KYJIbTYpPHI U
OCO3HAHHE €€ B3aMMOCBS3HU C OKPYKAIOLIUM MUPOM;

dbopMupoBaHuE MNPEACTABICHUS O MHOTOTPAHHMKAaX M TeJlaX BpAIICHUS Kak
0 BAXKHEWIIMX MATEMaTUYECKHUX MOJEINAX, IMO3BOJSIONIMX ONHWCHIBATh W H3y4aTh
pa3HbIE SIBIEHUS OKPYKAIOIIETO MUPA;

(opMHUpOBaHUE yMEHHUSI paclo3HaBaTh Ha YepTexax, MOJECISIX U B pPealbHOM
MHPE MHOTOTPAHHUKH U Te€Jla BPAIlCHUS;

OBJIaJICHUE METOJAaMHU pEIICHHUs 3aJad Ha TMOCTPOCHHMS Ha HU300paKEHUAX
MPOCTPAHCTBEHHBIX (PUTYD;

dbopmMupoBaHue YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSATUSIMU
O MHOTOTPaHHUKAX U TeJaxX BPAlIEHUs] U UX OCHOBHBIMU CBOICTBaMU,;

OBJIQJICHUE aJITOPUTMAMU PEIICHHS OCHOBHBIX TUIIOB 3ajaa4, (OpMUPOBAHUE
YMEHHSI TPOBOJUTh HECJIOXKHBIC J10KA3aTEJIbHBIE PACCYXKIACHUS B XOJ€ pEIICHUs
CTEPEOMETPUUECKHUX 33/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM;

pa3BUTHE WHTEJUIEKTYalbHBIX W TBOPUYECKUX CHOCOOHOCTEH 00yuaromuxcs,
MO3HABATEJIbHOM  aKTUBHOCTH,  HCCJIEAOBATEIILCKUX  YMEHUW, KPUTUYHOCTHU
MBIIICHHUS;

dbopmupoBanue (GYHKIMOHAIBHOM TPaMOTHOCTH, PEJICBAHTHOW TIE€OMETPHUU:
YMEHHE paclo3HaBaTh MPOSBICHUS TEOMETPUUECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEANbHBIX JKMU3HEHHBIX CHUTYallUSX W NPU U3YYEHUU APYTHX
y4EeOHBIX  MPEIMETOB,  MPOSBICHHUS  3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
dbopMynupoBaTh UX Ha S3bIKE T€OMETPUM U CO3[]aBaTh I€OMETPUUYECKHE MOJIEIH,
OPUMEHATh OCBOECHHBI TE€OMETPUYECKHMU amnmapar [jis pEeuIeHUus MPaKTUKO-
OpPUEHTHPOBAHHBIX  3a/lady, MHTEPIPETUPOBATH U  OLICHUBATH  IOJYYEHHbIC
pE3yIbTaTHI.

OTnuuuTeTbHOM OCOOCHHOCTBIO TPOTPaMMbl IO TEOMETPUU  SIBIISIETCA
BKJIIOYEHUE B KYpC CTEPEOMETPUM B Haudajleé €ro M3y4deHus 3ajad, peniaeMbIX
Ha YpPOBHE WHTYUTHBHOTO IO3HAHHS, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHAas
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MTPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJUPYET NPOTEKAHWE MHTYUTHUBHBIX MPOLECCOB, MOTHUBUPYET
K JaJIbHEUIIIEMY U3YUYEHHUIO IIPEIMETA.

[Ipeanourenne OTHAETCA HAIVISIAHO-KOHCTPYKTUBHOMY METOAY OOYyYEeHHUs, TO
€CThb TEOPETUYECKUE 3HAHHUS MUMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON  JEeATEeNbHOCTU.  Pa3BuTMe MNPOCTPAHCTBEHHBIX MPEACTABICHUN
y oOydarmuxcs B Kypce CTEpPEOMETpUU MPOBOJUTCS 3a CUET pelIeHus 3aaad
Ha CO3/aHuE€ TMPOCTPAHCTBEHHBIX OOpa3oB W 3aJay Ha  OINEpPUPOBAHHE
mpocTpaHCTBeHHBIMU oOpaszamu. Co3ganue o0paza TPOBOAUTCS C  OMOPOM
Ha HarJIIHOCTh, @ ONIEPUPOBAHUE 0OPA30M — B YCIOBUAX OTBIICUCHHSI OT HATJISITHOCTH,
MBICJICHHOTO U3MEHEHUS €r0 HCXOTHOTO COAEPKAHUS.

OCHOBHBIMU COJIEpKAaTE€NbHBIMU JIMHUSIMU y4eOHOro Kypca «['eomeTpusi»
B 10-11 «xmaccax sBmsitorcsi: «MHororpanHukm», «lIpsMple W TUTOCKOCTH
B IpocTpaHcTBe», «Tena BpamieHus», «BeKTOpbl U KOOPAMHATHI B MPOCTPAHCTBEY.
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dopMHUpOBaHUE JIOTUUECKUX YMEHUHN pacpeieiieTcsl He TOJIBKO M0 COJIePKATETbHBIM
JUHUSAM, HO U 0 TOJilaM 00y4YeHHUs Ha YPOBHE CPETHEr0 00IIero 0opa3oBaHusl.

Conepxanue o0pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaraMm
OCBOCHHUSI TPOrpaMMbl MO TEOMETPUM, paCHpeleIEHHBIM MO ToJaM OOy4YeHUs,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAICHUE T€OMETPUUECKUMU TMOHITUIMU
Y HaBBIKAMHU OCYILECTBIISIOCH MOCIE0BATEIBHO U MOCTYNATEIbHO, C COOJI0ICHUEM
MIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
TEOMETPUUECKUX MPE/ICTABICHUN 00yJalomMXCs, paciupss u yriuyomuss e€, oopasys
IPOYHBIE MHOKECTBEHHBIC CBSI3H.

OO6miee yMcnoO 4YacoB, PEKOMEHJIOBAHHBIX [IJI1 M3yYeHMs] Yy4eOHOro Kypca
«I"'eomerpus» — 102 ygaca: B 10 kmacce — 68 yacoB (2 yaca B Hezento), B 11 kiacce —
34 gaca (1 gac B HEIEIIO).

COIAEPKXAHUE OBYUYEHUASA

10 KJIACC

IIpsiMble U NJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE OHATHS cTepeoMeTpur. Touka, mpsiMasi, IIOCKOCTh, MIPOCTPAHCTRO.
[TonsiTue 06 aKCMOMATHYECKOM MOCTPOCHUHU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU
U CJIEACTBUS U3 HUX.

B3anMHOE pacronoxkeHwe TMpsSAMBIX B IPOCTPAHCTBE: IEpeceKarolnecs,
napajuieJIbHbIE M CKpeIUBaroluecs npsmMble. [lapanneabHoCTh NpAMBIX U INIOCKOCTEH
B MPOCTPAHCTBE: MapajuielibHbIE MPSIMbIE B IMPOCTPAHCTBE, MapaJLIEIBbHOCTh TPEX
OpSIMBIX, MapajuIeIbHOCTh MPSAMONW W IJIOCKOCTU. YTJIBI € COHAIpPaBICHHBIMU
CTOpPOHAaMH, yroJ MEXIy IpsIMbIMU B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN:
MapaJuIeNIbHbIE IUIOCKOCTH, CBOMCTBA IMapasuleibHbIX IUIOCKOCTEU. [Ipocreiimme
NPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpadap, KyO, mapasienenunes,
MOCTPOCHUE CEUCHUM.

[leprieHAUKYISIPHOCTh OPSMOW M IUIOCKOCTH: IEPIECHAUKYJSPHBIC IPSMbIE
B IIPOCTPAHCTBE, IPSAMBIE ITApAJUIEIbHBIE U IEPIIEHAUKYIISIPHBIE K TUIOCKOCTH, MPU3HAK
MEPIIEHAUKYJIAPHOCTH NMPSIMOU U INIOCKOCTH, TEOPEMA O MPAMOM NMEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKY IIPSMOU U IJIOCKOCTBIO, IBYTPAHHBIN
YTOJI, TMHEWHBIN YroJ IBYTPAHHOTO yriia. [lepneHauKynsp 1 HAKJIIOHHBIE: PACCTOSIHUAE
OT TOYKH JO ITUJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JIO MJIOCKOCTH, MPOEKIUS (PUTYPHI
Ha IUIOCKOCTh. lIepneHauKyIsspHOCTh IUIOCKOCTEW: MPU3HAK MEePIEHAUKYISIPHOCTH
JBYX IJIOCKOCTEN. TeopeMa o TpEX nepreHauKyspax.

MHoOrorpaHHMuKH
[ToHATHE MHOTOTPAHHMKA, OCHOBHBIC AJIEMEHTHl MHOTOTPAHHHMKA, BBIMYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHHMKH, pa3BEPTKa MHOrorpaHHuka. [lpusma: n-yrosbHas
Mpu3Ma, rpaHd M OCHOBaHMS MPHU3MBI, MpsAMasi U HAKJIOHHAS MPU3MBI, OOKOBas U
MOJIHAs MMOBEPXHOCTh Mpu3Mebl. [lapamnenenunesn, npssMOYTroOJbHBIN NAapaUIeIeIUIIe]
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u ero ceoucrtia. [Iupamuna: n-yronpHas nupaMuaa, TpaHd U OCHOBAHUE MUPAMULBI,
OOKOBasi M MOJIHAsl MOBEPXHOCTh MUPAMUJbI, MPaBUIIbHAS U yCE€UEHHAs NMUpaMHAA.
OneMeHTsl Ipu3Mbl W nHUpaMmuabl. [IpaBUiIbHBIE MHOTOIDAHHUKH: TIOHSTHE
IIPAaBWJIBHOIO MHOTOIPaHHWKA, MPAaBWJIbHAs NPU3Ma M MpaBUIbHAsA NHPAMHUAA,
MpaBWJIbHAs TPEYrojbHas MUpaMUJa U MpaBUIbHBIN TeTpa’ap, ky0. IlpencraBienue
O IPABUJIBHBIX MHOTOIPaHHUKAX: OKTa’p, AOAEKa’Ap U ukocadap. CeueHus MpUu3Msl
Y [IAPAMHUJIBI.

CummMmeTpuss B MNPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUIOCKOCTH. DJIEMEHThl CUMMETPHUH B MUpPaMUIAX, NapajlieNenuIenax, MpaBuiIbHbIX
MHOTOTpaHHUKAX.

Brrunciienne 351eMeHTOB MHOTOIPaHHUKOB: pEéOpa, quaroHanu, yrisl. [lnomans
OOKOBOM TMOBEPXHOCTM U TIOJHOM MOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIA/b
OCHOBaHHUM, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsAMOM mpu3Mebl. Ilnomans 60koBoM
IIOBEPXHOCTH U IOBEPXHOCTUM NPABWIBHOW IHUPAMUAbI, TeOpemMa O IUIOLaau
yceuéHHoi nupamubl. [lorstue 06 o0béMe. O0BEM UpPaMUIbL, TPU3MBI.

[TonoOnupie Tenma B mnpoctpaHcTBe. COOTHOMICHHWS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJsia BpaleHust

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yroliye IWIMHIPUIECKON MOBEPXHOCTH,
OCh IWJIMHAPUYECKON ToBepXHOCTH. L{MauHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,
oOpasyroriast ¥ 0Ch, IJIOIIA b OOKOBOU M TTOJIHOW IMTOBEPXHOCTH.

Konnyeckas moBEpXHOCTh, 00pa3yrolIre KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKON moBepxHocTU. KOHyC: OCHOBaHME U BeplnHa, 00pa3yromias u
0Cb, TUIOMIAAb OOKOBOI M MOJHON MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yolire u
BBICOTA, OCHOBAHMS M OOKOBAasi TOBEPXHOCTb.

Chepa m map: ueHTp, paauyc, AWAMETP, IUIOMIAAL TMOBEPXHOCTU ChEpHI.
B3zaumuoe pacmnonokenune cdepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI0IAIb CEepHI.

N300pakeHne Te BpaleHus Ha TUIOCKOCTH. Pa3BEpTka mummHIpa U KOHYca.

KoMOuHanuy ten BpaimieHus U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
okoJo cdepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK, WM TEJIO BPAICHUS.

ITonsitne 00 00BEMe. OCHOBHBIE CBOMCTBa 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJILHOTO TapajuieNienumena u ciaeacTsus u3 He€. OO0bEM MUIMHIpa, KOHYCA.
O0bEM mIapa u wiomanask chepsl.

[Tomo6ubie Tenma B mpoctpancTBe. COOTHOMICHHWS MEXKAY IUIOMIAJSIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

Ceuenus muuHApa (MapauIeTbHO W MEPIEHIUKYISIPHO OCH), CEYCHHS KOHYyca
(mapamienbHOE OCHOBAHHIO M TIPOXOIAIIEE Yepe3 BEPIINHY ), CEUCHUS Iapa.
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BeKTOpBI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoct M B npoctpaHcTBe. CIOKEHHE W BBIYUTAHHE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha yucio. PasioxeHue BeKTopa 0 TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBuiio napaenenumnena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBWJI ACUCTBUM C BeKTOpamu. IIpsMoyrosbHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BexTopa. [Ipocreiimue 3axaun B KOOpAUHATaX. YTOJI MEKIY BEKTOPAMHU.
CkansgpHoe IPOU3BEACHUE BEKTOPOB. BBIYMCIEHHE YIVIOB MEXIAY MPAMBIMU U
IUIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIN METO/I TIPY PELLIEHUU T'€OMETPUIECKUX 3aaU.

NPEAMETHBIE PE3YJIBTATBI

K xonny ob6yuenus B 10 kyacce oOy4aromwuiicss TMOJYYUT CJICAYIOIINE
NIPEIMETHBIC PE3yIbTaThI:

OTIEpUPOBATH MOHATUSIMHU: TOUYKA, TIPSIMasi, TNTIOCKOCTH;

NPUMCHATh aKCHOMBI CTEPEOMETPHUH UM CJCACTBUS W3 HHX IIPH PCIICHUH
TCOMETPUYCCKUX 3a/1a4;

OIepUPOBATh MOHATUSAMHU: MAPAJUICIBHOCTD M NEPICHAUKYISIPHOCTh MPSIMBIX H
TUIOCKOCTEH;

KJacCu(UIUPOBATh B3aUMHOE PpACIOJIOKEHUWE TPSIMBIX W IUIOCKOCTEH
B IIPOCTPAHCTRBE;

OIepUPOBATh MOHIATUSMU: JIBYTPAHHBIA YTOJ, TPAHU JABYTPAHHOTO yria, pedpo
JBYTPaHHOTO YTJIa, IMHEWHBIN yroJ ABYTPaHHOTO YIJia, TpadyCcHasi Mepa IBYTpPaHHOTO
yria;

ONEepUPOBATh TMOHATUSAMH: MHOTOTPAHHUK, BBINYKJIBIA W  HEBBIMYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIILHBIII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (TUpaMuaa, MpHU3Ma,
IPSIMOYTOJILHBIN Mapasuienenumes, Kyo);

KJ1acCU(UIIUPOBATh MHOTOTPAHHHUKHU, BEIOMpAst OCHOBAaHMS I KJIacCU(BUKAIIAN
(BBIMTYKJIBIE U HEBBIMYKIIbIE MHOTOTPAHHUKH, TPABUIIBHBIE MHOTOTPAHHUKH, TPSIMBIE U
HAKJIOHHBIC TIPU3MBI, TTapaJIJICIICTIUIIC/IbI);

OTIEpUPOBATH MOHATHSIMU: CEKYIIIasl TNIOCKOCTh, CEYeHHE MHOTOTPAHHUKOB;

OOBSCHATH MPUHITUIIBI IOCTPOCHUS CEUCHUM, UCTIONIb3YSI METO/T CIIE/IOB;

CTPOUTH CEUYCHUS MHOTOTPAHHUKOB METOJIOM CIIEJIOB, BBHITIONHATH (BHIHOCHBIE)
IJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BUI CBEPXY, COOKY,
CHU3Y;

pemiaTh 3a/7a4d Ha HAXOXKJIECHHUE TE€OMETPUYECKUX BEIMYHMH MO oOpasiaM WIu
aNropuTMaM, TPUMEHSSI W3BECTHBIE AHAJTUTHYECKHE METOABl TPH  PEIICHUN
CTaHJAPTHBIX MATEMAaTUYECKUX 3a7a4 Ha BBIYHCICHHUE PACCTOSHHM MEXKIY IBYMS
TOYKaMH, OT TOYKHU JI0 TIPSIMOM, OT TOYKH J[O TUIOCKOCTH, MEXKIY CKPEIINBAIOIIIIMHUCS
MPSIMBIMU;

pemiaTh 3aJa4d Ha HAXOXKICHUE TEOMETPUYCCKUX BEIMYHUH MO o0OpasliaM WU
aNTOpUTMAaM, TIPUMEHSISI W3BECTHBIC AHAIIMTUYECKHE METOJBI MPH PEIICHUU
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CTaHJAPTHBIX  MaTeMaTHYEeCKUX  3aJad Ha  BBIYKMCIEHHUE  YIJIOB  MEXIY
CKPEIIMBAIOUIUMUCA MPSAMBIMU, MEXAY IPIMOU U INTIOCKOCTBIO, MEXKY MIIOCKOCTSIMH,
JIBYTPaHHBIX YIJIOB;

BBIUHUCIATh OOBEMBI W IUJIOLIAAM IMOBEPXHOCTEH MHOTOTPaHHUKOB (Mpu3Ma,
nupamMya) ¢ npuMeHeHueM (HopmyJl, BBIUUCIATh COOTHOIICHUS MEXAY IIOAAIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX MHOTOIPAHHUKOB;

ONEepUPOBATH MOHATUSIMU: CHMMETPHUS B IPOCTPAHCTBE, UEHTP, OCh U MJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBL;

U3BJIEKaTh,  NPeoOpa3oBbIBATH U UHTEPHPETUPOBATH  HMHQPOpPMALHUIO
O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX, NMPE/ICTABICHHYIO Ha YepTexkax U
PUCYHKaX;

OPUMEHSTh FreoMeTpuueckre (PakThl JJIs PElIeHUs CTEPEOMETPUUYECKUX 3ajad,
NPEoNaraiiX HECKOJIbKO LIAroB PEIIeHUs], €CIM YCJIOBHUS MPUMEHEHUs 3aJaHbl
B SIBHOU (opme;

OPUMEHSITh  NPOCTEHIINE  MPOrpaMMHBIE  CpPEJACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUBOJIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

IOPUMEHATh TIOJIyYEHHbIE 3HAaHUS Ha MPAKTUKE: aHAIW3MPOBATh pealibHbIE
CUTyalluM M TPUMEHSITh HM3yUEHHBIE IOHATHS B INPOLECCE IOUCKA pPEIIECHUs
MaTeMaTU4YeCKU CPOPMYIUPOBAHHOMN MPOOIIEMBI, MOJIEIUPOBATh PEATbHbIE CUTYAlUU
Ha S3bIKE T'€OMETPUHU, HUCCIEOBaTh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM
reOMETPUYECKUX MNOHATUH M TEOpeM, ammapaTa aiareOpbl, pelaTh HMPaKTHYECKHUe
3aJ1a4yM, CBA3aHHbIE C HAXOXKICHUEM F€OMETPUUECKUX BEJIINYHUH.

K konIty o6yuenus B 11 ky1acce oOyJaromuiicss HAyIuTCs:

ONEepUPOBAaTh TMOHATHUSMU: I[WJIUHIPUYECKAs TOBEPXHOCTb, 0O0Opa3yroIIue
MAIMHAPUYECKON TOBEPXHOCTH, IWIMHAP, KOHMYECKass MOBEPXHOCTh, 00pa3yromue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(pepruueckasi HOBEpXHOCTD;

pacrno3HaBaTh Teja BpalieHus (MIIUHIP, KOHYC, cdepa U map);

OOBSCHATH CIIOCOOBI TIOJTYYCHUS TEJl BPAIICHHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PACTIOIOKEHUE C(Pephl U MIIOCKOCTH;

OTIEpUPOBATH MOHSATUSIMHU: IIAPOBON CETMEHT, OCHOBAaHHWE CETMEHTA, BHICOTA
CEerMeHTa, IapOBOM CIIOH, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CIIOS,
IapOBOM CEKTOP;

BBIYHCIISATh 00BEMBI U TUTOIIAM TIOBEPXHOCTEH TEJ BPAIICHUS, TEOMETPUICCKUX
TEJ ¢ IPUMEHEHUEM (PopMYyIT;

OTIepUPOBATh MOHSATHUSIMH: MHOTOTPAHHUK, BIMCAHHBIN B chepy W OMUCAHHBIHI
okoJ10 cepsl, chepa, BIUCAHHAS B MHOTOT'DAHHHK WJIH TEJIO BPAICHUS;

BBIYHCIISATH COOTHOMICHUS MEXIY IUIOMAIIMHA MOBEPXHOCTEH M 00BEMamMu
IMOOOHBIX TEI;
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n300pakaTh wu3ydaeMble GUTYPHl OT PYKH W C TPUMEHEHHEM IPOCTHIX
YePTEKHBIX HHCTPYMCHTOB;

BBHITIOJTHATH (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bug cBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHUS TN BPAICHUS;

W3BJICKaTh, HWHTEPIPETHPOBATH W NPeoOpa3oBbIBaTH  HH(POPMAIIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, NMPEICTABICHHYIO Ha YepTeKaxX U
PUCYHKaX;

OTIEpUPOBATH MIOHATHEM BEKTOP B IIPOCTPAHCTRE;

BBITIOJTHATD ICUCTBUS CJIOKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOKEHUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKKMH CBOWCTBAMH OHU 00JIaJIal0T;

NPUMEHSTH TPABUIIO IMapajlIeeuIea;

OIepUPOBATh TOHATHSIMU: JCKAPTOBBI KOOPJAMHATHI B TPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAHMHATHI BEKTOpa, Yroll MEXKIY
BEKTOpPaMH, CKaJsIPHOE MPOM3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMILIaHApHBIC
BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB W NPOM3BEJCHUE BEKTOpa Ha YHCIIO, YIOJl MEXTY
BEKTOpaMH, CKaJIIpHOEC TPOU3BEACHUE, pPacKiIaJblBaTh BEKTOP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IIOCKOCTh YPaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT;

NPUMEHSATh TeOMEeTpUYecKre (DaKTHI JJISl PEIICHUS CTEPEOMETPUYECKHUX 3aiad,
IpEeoIaraloIuX HECKOJIBKO IaroB PEIICHHS, €CIIU YCIOBUS NMPUMEHEHHS 3aaHbI
B SIBHOU (popme;

pemaTh TPOCTEHIINE TeOMETPUUYECKHE 3a/Jauyd Ha TPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA;

pelaTh 3a7a9u Ha I0Ka3aTeIhbCTBO MATEMATHICCKUX OTHOIICHUI U HAXOXKICHHUE
TrCOMETPUYCCKUX BEIMYMH 1O oOpasliaM WM alTOpPUTMaM, NMPUMEHsS H3BECTHBIC
METOJIBI TIPH PEIICHUN CTAaHIAPTHBIX MaTEeMaTUICCKHX 337129,

NPUMEHSATh  TPOCTCHINUME  TPOTPaAaMMHBIE  CpPEIACTBA H  DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUIECKUX 3a/1aY;

MIPUBOJIUTH NMIPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

MPUMEHSATh TIONyYCHHbIE 3HAHUS Ha TMPAKTUKE: aHaIW3UPOBATh pPEabHbBIE
CUTyallul W TIPUMEHITh W3Y4YCHHBIC TOHATHS B TIPOIECCE TIOUCKA PEIICHUS
MaTeMaTU4IecKu c(hopMyITUpOBaHHON MPOOIEMBI, MOIETUPOBATH PEATbHBIC CUTYAIIUH
Ha S3bIKE TEOMETPUH, WCCIEIOBATh IOCTPOSCHHBIE MOJCINA C HCIOJb30BAaHUEM
T€OMETPUYECKUX TOHSATUH M TEOpeM, ammapara aiareOphl, pemaTh MPaKTHYECKUE
3aJ1auu, CBS3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEIIMYMH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  |[KonnuectBo OcHOBHOE cojiepKaHue OCHOBHbIE BUIbI JICSITEIIBHOCTH
(TembI) Kypca 4acoB oOy4Jaromuxcs
BBegeHue B crepeoMeTpuio 10 OCHOBHbBIE TTOHATHS CTEPEOMETPHU: AKTYaJau3upoBaTh (HaKThl U METOJIbI

TOYKa, MpsAMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuiia uzo0paxeHus
Ha PUCYHKaX: U300pakKCHHSI
IUIOCKOCTEH, MapasuIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka.
[TonsiTusi: mepecexaronuecs
IUIOCKOCTH, TIepeceKaroniuecs npsamas
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOTPaHHUKAMH,
U300pakeHNe MHOTOIPAHHUKOB

Ha PUCYHKaX, HA TIPOEKIIMOHHBIX
yeprexax. HaganbHble cBeeHUS

0 KyOe 1 mupaMu/ie, X pa3BéPTKU

u mojienn. CedeHns MHOTOTPaHHHUKOB.
[TonsiTe 00 aKCHOMAaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHH U CJICIICTBUS U3 HUX

IUTAHUMETPUH, PEIICBAaHTHBIC TEME.
IMosyuaTh npeacTaBiICHUS

O MPOCTPAHCTBEHHBIX (PHUTypax,
pa30uparth MpocTeuire mpaBuiIa
HU300paxeHus 3TuX GUryp.
H300pakaTh NpsMYyIO U TUIOCKOCTh
Ha PHUCYHKE.

Pacno3znaBaTbh MHOTOTpaHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
DIIEMEHTHI.

JeJiaTh pUCYHOK KyOa, MUpaMHU/IbI,
HAXOJUTh OIMIUOKHA B HEBEPHBIX
HN300paKeHUSX.

3HAKOMUTLCS C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCITOJIH30BATh
JUTSI TIOCTPOCHHUSI CEUCHUSI METO]]
CJIEITOB, KPaTKO 3alMCHIBATH MIATH
MOCTPOCHUS CEUCHHUSI.
Pacno3naBaTh BHJ CEUCHUS
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Y OTHOLIEHUH, B KOTOPBIX CEYEHHE
nenuT pedpa Kyba, HaXOAUTh TI0IIA b
CEUCHHSI.

Hcnons3oBaTh nogodue npu
pELIeHUH 3a/1a4 Ha MOCTPOCHUE
CECUCHUU.

3HAKOMHUTBCS C AKCHOMATUYECKUM
MOCTPOEHUEM CTEPEOMETPHH,

C aKCMOMaMH CTEPEOMETPUU

U CJICJICTBUSIMHU U3 HUX.
HNnaocTpupoBaTh aKCHOMBI
PUCYHKaMU U IPUMEPAMHU

U3 OKpYyXaroleid 00CTaHOBKH

[ IpsiMbI€ U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapanienbHOCTh PAMBIX
U IUIOCKOCTEN

12

B3anmMHO€ pacnonoxeHue mpsiMbIx
B [IPOCTPAHCTBE: MEPECEKAOITUECS,
napajieNIbHbIE U CKPEIIUBAIOIINECS
IIPSIMBIE.

[TapannenbHOCTh NPSAMBIX

Y IJIOCKOCTEMN B IIPOCTPAHCTBE:
NapajuieabHbIE IPSIMBbIE

B IPOCTPAHCTBE; NAaPaJIIEIbHOCTD
TPEX MPSAMBIX; NapPaIEIIbHOCTD
MPSIMOU U TTIOCKOCTH. Y TJIBI

C COHAIIPABJIICHHBIMHA CTOPOHAMU; YTOJI
MEXKY IPSIMBIMU B IPOCTPAHCTBE.

AKTYaJIu3upoBaTh (PAKTHI U METOIbI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MIPOBOUTH aHAIOTHH.

Ilepe4yncasTb BO3MOXKHBIE CIIOCOOBI
PACIIOJIOKEHHUSI ABYX MPSMBIX

B [IPOCTPAHCTBE, UILTFOCTPUPOBATH UX
Ha [puMepax.

/laBaTh onpejae/ieHne
CKPELIMBAIOIIUXCS MPSIMBIX,
dbopmynUpoBaTh MPU3HAK
CKPELIMBAIOIIUXCS MPSMbBIX

U TIPUMEHSITh €T0 MPU PEeIICHUU
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[TapannenbHOCTh MIIOCKOCTEN:
napajuiesIbHbIE INIOCKOCTH; CBOMCTBA
NapajuIeNIbHbIX IIOCKOCTEM.
[Ipocreiimue NpoCcTpaHCTBEHHBIE
(Gurypsl Ha TVIOCKOCTHU: TETPAdP, KYO,
napajuieIeIuIe 1, NOCTPOEHNE
CEUCHUN

3a/1a4.
Pacno3naBaTh npu3My, Ha3bIBaTh €€
DIIEMEHTHI.

CTpoutb ceyeHus Npru3Mbl

Ha TOTOBBIX YEpPTEkKAX.

IlepeuncasiTb BO3MOXKHBIE CITOCOObI
B3aMMHOI'0 PACIIOJIOKEHUS MPSMOU
U TIJIOCKOCTH B MIPOCTPAHCTBE,
MPUBOAUTH COOTBETCTBYIOIINE
MIPUMEPBI U3 PEATBHOMN )KU3HH.
JlaBaTh onpeneseHue
NapajuieIbHOCTH IPSIMOM

Y TJIOCKOCTH.

DopMyJIMPOBATH MPU3HAK
MAPALIETBHOCTH IPAMOU

U TJIOCKOCTH, YTBEPKAECHUE O MPSAMOU
MEPECECUCHUS IBYX IIJIOCKOCTEM,
MIPOXOISIINX YEPE3 MapaJUICIIbHbIE
MIPSIMBIE.

PemaTe npakrtrueckue 3agadu

Ha MOCTPOCHUE CEUYCHUIN
MHOTOI'PaHHHUKA.

OO0BbACHATH ClTy4au B3aUMHOTO
PACIIONIOKEHHUS TIIOCKOCTEM.

JlaBaTh onpeaesieHne napaaieabHbIX
IJIOCKOCTEM; MPUBOAUTD MPUMEPHI
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U3 peAIbHOM JKU3HU U OKPYIKaroLen
00CTaHOBKH, UJUTFOCTPUPYIOIIHE
MAPAIIETBHOCTD TIOCKOCTEM.
HUcnonb3oBaTh NIpr3HaK
NapajuIeIbHOCTH JIBYX IIJIOCKOCTEN,
CBOMCTBA NapasuIeIbHbIX MIOCKOCTEN
MIpY PELICHUU 33/1a4 Ha MTOCTPOEHHUE.
OO0BACHATD, YTO HA3BIBACTCS
napayieabHbIM MPOCKTUPOBAHUEM

Y KaK BBITOJIHSIETCA MPOCKTUPOBAHUE
buryp Ha MmI0CKOCTb.

N300paxaTh B napajuieibHON
IIPOEKIIUU PA3JIMYHbIE
reoMeTpuIecKue (GUTypHI.
MopaeaupoBaTh peajbHbIE CUTYalluU
Ha SI3bIKE T€OMETPUHU, UCCIEN0BATH
IIOCTPOEHHBIE MOJAEIU

C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MTOHATUM.

HUcnonb3oBaTh Npu pelIeHNN 3a1a4
Ha MOCTPOCHUE CEUYCHUM MTOHATHE
MapajyIeIbHOCTH, TPU3HAKHU

Y CBOMCTBA MAPAJIIEIBbHBIX MPSAMBIX
Ha IIOCKOCTH
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[ lepneHANKYJIAPHOCTD NPSAMBIX
1 TJIOCKOCTEM

12

[TepnieBAUKYIAPHOCTD NPAMOMN

Y IJIOCKOCTH: IIEPIIEHAUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPSAMBIE
IapajuieabHble U NIEPIICHAUKYIISIPHbIE
K IUIOCKOCTH, IIPU3HAK
NIEPIICHAUKYIIAPHOCTH IPAMOU

Y IJIOCKOCTH, TEOpPEMA O MPAMOMN
NIEPIICHAUKYIIIPHOU TJIOCKOCTH
[IeprieHAUKYIISIp U HAKJIIOHHBIE:
pacCTOsHUE OT TOYKH JO INIOCKOCTH,
PacCTOSHUE OT MPSIMOM 10 TUIOCKOCTH

AKTYaau3upoBaThb (HaKThl U METOJIbI
MJIAHUMETPHUHU, PEIICBAHTHBIEC TEME,
MPOBOJUTH aHAJIOTHUHU.

OO0BICHATH, KAKOHN yroj Ha3bIBAETCS
YTJIOM MEXKIY NEPECEKAOITUMUCS
MPSMBIMH, CKPEITUBAIOIIUMUCS
MPSMBIMU B IPOCTPAHCTBE.

JaBaTh onpenegeHue
MEePIEHAUKYIAPHBIX MPAMBIX

Y IIPSIMOU, TTEPIIEHAUKYJIIPHOU

K IUIOCKOCTH.

Haxoauthb yriiel MexIy
CKPEIIMBAIOIIUMUCS MIPSIMBIMU B KyOe
U IUpaMu/Ie.

IIpuBoauTH IPUMeEPHI U3 PEATTBHOU
’KU3HU U OKpYKaromieil 00CTaHOBKH,
WUTIOCTPUPYIOIINE
MEPIEHAUKYISIPHOCTD NPSIMBIX

B IPOCTPAHCTBE

Y IEPIICHIUKYIISPHOCTD NPSIMOU

K TUIOCKOCTH.

DopMyIHPOBATH PU3HAK
MEPIEHAUKYISAPHOCTH MPSAMOU

Y TJIOCKOCTH, ITIPUMEHSTH €T0 HA
MPaKTUKE: OOBSICHATD
NEePHEHIUKYIIPHOCTh pedpa KyOa

Y IMaroHalld €ro TPaHu, KOTopas €ro
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HE COAEPKUT, HAXOAUTH JUIMHY
JMaroHajgu Ky0a. BeruuciaTh BEICOTY
IIPAaBUWIBHON TPEYTOJIbHOU

Y [IPABUJIBHOM YETBIPEXYTOJIBHOM
MUpaMuU/I 1o JjIuHaM pedep.

Pemathb 3a/1a4n Ha BBIYNCIICHNUS,
CBSI3aHHBIE C MEPIIEHIUKYIIPHOCTHIO
IPSIMOM U INIOCKOCTH,

C MCTIOJIb30BAaHUEM MPU PEUICHUN
TUTAHUMETPUYECKHUX (HaKTOB

Y METOJOB.

OO0DBACHATH, YTO HA3BIBAIOT
NEPIICHIUKYIISIPOM W HAKJIIOHHOW

U3 TOYKH K IJIOCKOCTH; IPOEKIINEN
HAKJIOHHOM Ha IJI0CKOCTh. OOBSACHITS,
YTO HA3bIBAETCS PACCTOSIHUEM

OT TOYKH A0 TUNIOCKOCTH; MEXKITY
[IapAJUIEIbHBIMU IJIOCKOCTAMU; MEXIY
MPSIMOM U NTapaJUIEIbHOU €1
IUIOCKOCTBIO; MEKIY
CKPEILIMBAIOIIMMHUCS ITPSIMBIMH.
Haxoauthb 3TH paccTostHUA B POCTHIX
Cllydasix B Ky0Oe, nupamuse, npusMe.
MoaeaupoBath peaybHbIe CUTyallUN
Ha S3BIKE TEOMETPUH, UCCIEN0BATh
IIOCTPOECHHBIE MOJIEIIN

C MCTIOJIb30BAHUEM I'€OMETPUYECKUX
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MOHSATHH.

HNcnoab30BaTh Npyu pELICHUH 3a1a4
Ha IIOCTPOCHUE CEUEHUU TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB

Y TIIbI MEKTy IPSIMBIMU U
MJI0CKOCTSIMU

10

VYTiabl B IPOCTPAHCTBE: YIOJI MEXIY
NPSAMOM U INIOCKOCTBIO; JIBYTPAHHBIN
yIOJl, JUHEUHBIN yTOJI IBYTPAHHOT'O
yria.

[TeprieHAUKYISIPHOCTD INIOCKOCTEN:
IIPU3HAK MEPHEHAUKYISPHOCTH IBYX
Iockocrent. Teopema o TpEx
NEPIEHIUKYIIApax

AKTYaau3upoBaTh (HaKThl U METOJIbI
MJIAHUMETPUHU, PEIICBAHTHBIC TEME,
MIPOBOJINTH aHAJIOTHH.

JlaBaTh onpejaesieHue yria Mexay
IIPSIMOU M TIIIOCKOCTBIO,
bopMyIHpoOBaTh TEOPEMY O TPEX
NEePHeHAUKYJIsIpax 1 00paTHYIO K HEH.
HaxomuThb yros Mexay npsiMou

Y TUIOCKOCTBIO B MHOTOTPAHHHUKE,
pacCTOAHUE OT TOYKH A0 MPSAMOM

Ha MJIOCKOCTH, UCIIOJIb3YSI TEOPEMY

o Tpé€x nepneHaukysipax. [Iposoaute
Ha YepTEekKe NEPHEHIUKYIISP: U3 TOUKH
Ha MPAMYIO; U3 TOYKU Ha IJIOCKOCTb.
JlaBaTh ornpeiesieHue ABYIrpaHHOIO
yriia v ero 31eMeHTOB. OObSICHATD
PABEHCTBO BCEX JIMHEUHBIX YIJI0B
JIBYTPAHHOTO yTJIA.

HaxoauTth Ha yepTexe NBYIPAHHBIN
yToJ npu pedpe nupamMu/ibl, IPU3MBIL,
napajuieJIenunea.
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JlaBaTh omnpejae/ieHue yria MexXay
MJIOCKOCTSIMH.

JaBaTb onpeaeeHue

1 (GOopMYyJIMPOBATH NPU3HAK
B3aUMHO MEPNEHAUKYIISIPHBIX
TTIOCKOCTEM.

HaxoauTh yriibl MEXy IIIOCKOCTSIMU
B Ky0Oe U nmupammue.

HNcnonb30BaTh NpU peIICHUN 3a7a4
OCHOBHBIE€ TEOPEMBI U METOIbI
MJIAHUMETPHUH.

MopneaupoBaTh peajibHblE CUTYalUU
Ha SI3bIKE TEOMETPUHU, HCCIAEA0BATH
IIOCTPOEHHBIE MOJEIHU

C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
TTOHSITUI.

HUcnonb3oBaTh NpH pelICHNUN 3a1a4
Ha IOCTPOCHUE CEUYCHUIN
COOTHOILIEHUS B IIPSMOYTOJILHOM
TPEYTrOJIbHUKE

MHOrorpaHHUKHN

11

[IoHATHE MHOTOTpaHHUKA,

OCHOBHBIE€ 3JIEMEHTHl MHOTOTPDAHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOT'PAHHUKA.

[Ipu3ma: N-yronpHast npu3ma; rpaHu

AKTYaan3upoBaThb (HaKThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MPOBOAUTH AHAJIOIHH.

/laBaTh onpeaeieHue
napajuieenunea, pacino3HaBaTh €ro
BHJIbI U U3y4YaTh CBOWCTBA.
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Y OCHOBaHUS MPU3MBL; MIpsiMast

Y HaKJIOHHAs MPU3MBbIL; OOKOBast

Y TIOJIHASl TIOBEPXHOCTH PU3MBI.
[Tapannenenunesn, TpAMOYIrOJIbHBIN
napaJijiesIeuIe]l U €ro CBOMCTBa.
[Mupamupaa: n-yroybHas nupamuja,
IpaHU U OCHOBAHHE MUPAMU/IBI;
OOKOBasl 1 MOJIHAs TOBEPXHOCTh
NUpPaMU/Ibl; IPABUIIbHAS U YCEUEHHAS
nupamMuaa.

DNeMEHTHI MPU3MBbI U TUPaAMUJIBI.
[IpaBuIbHBIE MHOTOTPAaHHUKH:
MOHSITHE MPABUIBHOTO
MHOTOT'paHHHWKA; MPaBUIIbHAS pU3Ma
U TIpaBWJIbHAS NTMpaMuUa; MpaBUIbHAS
TpeyroJjibHas MUpPaMHUIA

U TIPABUJIBHBIN TETPAdIP; KYO.
IIpencraBiieHrEe O IPaBUIBHBIX
MHOTOI'PaHHUKAX: OKTa’Ap, AOJAEKA3IP
¥ MKOCa’Ip.

CummMmeTpusi B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEJIBHO TOUYKH,
IPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B TUPAMUIAX,
napajuiesIenuIe1ax, NpaBUIbHbIX
MHOT'OI'paHHUKAX.

JlaBaTh onpenesIcHne MUPAMUIBL,
pPacmo3HaBaTh BUbl MUPAMUT,
(hopmysmpoBaTh cBOMCTBa pEdED,
I'PaHel U BBICOTBI IPABUIIBHOMN
MAPaMU/JIBI.

HaxoauTthb muomaap moixHou

1 OOKOBOM MOBEPXHOCTH MUPAMU/IBI.

JlaBaTh onpeaesieHne yCeUEHHOU
MAPaMU/Ibl, HA3BIBATH €€ JIEMEHTHI.
DopMyIHPOBATH TEOPEMY

O IJIOIIA I OOKOBOW MOBEPXHOCTHU
MPAaBUJIBHON YCEUEHHOU MUPAMUIBI.
Pemathb 3a1aun Ha BBIYHCIICHHE,
CBA3aHHBIE C TUPAMHJIAMHU, a TaK¥Ke
3a/1a4d HA IOCTPOCHUE CEUCHUM.
JlaBaThb onpenesgeHue MpU3MsbI,
PACO3HABATH BUJIbI IPU3M,
U300pakaTh IPU3MbI Ha YEPTEKE.
Haxoauth miomaas MOJIHON MU
OOKOBOI MOBEPXHOCTH HPU3MBI.
N3yuath cooTHOLIEHUS Diiiepa
ISl yrcia peédep, rpaHeld U BepIInH
MHOTOI'PaHHHUKA.

N3yuaTh BUJIbI TPaBUIBHBIX
MHOTOI'PAHHUKOB, UX HA3BaHUS

Y KOJIMYECTBO IPaHEH.

43



Brruncnenue 351eMeHTOB
MHOTOTPAaHHUKOB: pEOpa, JUaroHan,
yribl. [Inomans 60K0BOM MOBEPXHOCTH
Y [IOJIHOM ITIOBEPXHOCTH IIPSMOM
NPU3MBI, IUIOIIA b OCHOBaHU, TEOpEMa
0 OOKOBOI MOBEPXHOCTU MPAMOIA
npu3Msl. [Inomans 60koBo
MOBEPXHOCTHU U TOBEPXHOCTH
IIPaBUJIbHOM MUPAMHU/IBI, TEOpEMA

0 oA OOKOBOM MOBEPXHOCTH
yCEYEHHON MUPAMUIBI

N3yyarb cuMMETpUIO
MHOTOTPAHHUKOB.

OOBSCHATH, KAKHUE TOYKH
HA3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTEJIBHO TAaHHOW TOYKH, IPAMOMN
WU IJIOCKOCTH, YTO HA3BIBAIOT
LEHTPOM, OChIO WU INIOCKOCTBHIO
CUMMETPUH (PUTYPHI.

IIpuBoaAUTH IPUMeEPHI
CUMMETPUYHBIX (PUTYP B apXUTEKTYPE,
TEXHUKE, IPUPOJE.

MopeaupoBaTh peajabHbIC CUTYallUU
Ha SI3bIKE TEOMETPHUH, UCCIIECIOBATH
MMOCTPOCHHBIE MOJEIH

C UCIIOJIb30BAHUEM T€OMETPUYECKUX
MOHSATHH, UCIOJIB30BaTh I101001e
MHOTOTPaHHUKOB

OO6BEMBI MHOTOTPAHHHUKOB

[Tongatre 00 00bEMe. OOBEM
TUPAMUJIBI, TIPH3MBI

AKTYyaJIu3upoBaTh (PaKThl U METOIBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BACHATD, KaK U3MEPSIIOTCA
00BEMBI TEJ, MPOBOS AHAJIOTHIO

C U3MEPEHUEM IIOMIAJECH
MHOT'OYT'OJIbHUKOB. @OpMYJIHPOBATH
OCHOBHBIE CBOMCTBa 00BEMOB.
N3yyaTh, BHIBOAUTH GOPMY.JIbI
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00BEMa MPSAMOYTOJILHOTO
napajuiesenunea, Npu3Mbl

Y TIUPAMHU/IBI.

Boruncasitb 00bEM IPU3MBI

Y IIMPaMHUJIBI TIO UX SJIEMEHTAM.
IIpuMeHATH 00BEM ISl perIeHUs
CTEPEOMETPUUECKUX 3a7a4 U

JUIS HAXO0XKJACHHS TEOMETPUUYECKUX
BEJINYMH.

MopneaupoBaTh peajibHblE CUTYaluU
Ha S3bIKE TEOMETPUH, HCCIEA0BATh
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM I€OMETPUYECKUX
IIOHATUN

[loBTOpEHME: CeUeHUH,
PACCTOSIHUS U YIJIbI

[TocTpoenue ceueHnu

B MHOT'OTPaHHUKE.

Brruncnenne paccTosHUAN: MEXKIY
JIBYMsI TOYKaMH, OT TOUKH JI0 NPSIMOH,
OT TOYKH JI0 IJIOCKOCTH; MEXKAY
CKPEIIMBAOIIUMUCS MPSIMBIMH.
Brruncnenue yrioB: Mexay
CKPEIIMBAOIIUMUCS TPSIMBIMH,
MEXKy MPSMOU U TNIOCKOCTHIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMH

CTpoutb ceueHre MHOTOTPaHHUKA
METOJOM CJIE/IOB.

JlaBaTh onpeaesieHre pacCTOSHUSA
MeXay purypamu.

HaxoauTth paccTossHUE MEXIY
napauieIbHbIMU MJIOCKOCTSAMH,
MEXKY TUIOCKOCTBIO U MapaJUICIIbHOM
el MpAMOM, MEXKIY
CKPEIIMBAIOIIAMUCS NPSIMBIMH.
CTpouTh JTUHENHBIA YTOJ
JIBYTPaHHOTO yTjia Ha YepTeke
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MHOTOI'PaHHUKA U HAXOAUTH €TO
BCIIMYHHY.

Haxmme YTJIbI MCXKAY INIOCKOCTAMUA
B MHOI'OrpaHHHUKax

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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11 KJIACC

HaumenoBanue paznena  |[KonnuectBo OcHOBHOE cojiepKaHue OCHOBHbIE BU/IbI JICSITEIIBHOCTH
(Tembl) Kypca 4acoB oOy4Jaromuxcs
Tena Bpamenus 12 Cdepa u map: ueHtp, paauyc, AKTYaau3upoBaTh (HaKThl U METOJIbI

JUaMETp; IO b TOBEPXHOCTU
cdepsl. BzauMHoe pacnonoxenue
cdepsl U MII0CKOCTH; KacaTellbHast

IUIOCKOCTBH K cepe; rioanb chepsol.

Nzobpaxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IUTAHUMETPUH, PEJIEBAaHTHBIE TEME,
NPOBOIANTH AHAJIOTUU.

JlaBaTh onpeaenaenus chepsl U 1apa,
uX LEHTpa, paauyca, TuaMeTpa.
Onpepenstb chepy Kak purypy
BpalIEHUs OKPYKHOCTH.
HccaenoBaTh B3aMHOE
pacnosyiokeHue chepbl U MIOCKOCTH,
IBYX chep, WITICTPUPOBATH ITO

Ha YEpTEkKaxX U PUCYHKAX.
D®opmMyJIMpPOBATH ONPEICIICHHUE
KacaTeIbHOU ITOCKOCTH K cdepe,
CBOWCTBO U IIPU3HAK KAacaTEIbHOU
IUIOCKOCTH.

3HAKOMUTBCS C T€0JE3UYECKUMHU
JUHUSIMH Ha cepe
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[Hunuaapuyeckast MOBEPXHOCTD,
oOpazyroIue HUINHIPUIECKON
TTOBEPXHOCTH, OCh ITUIMHAPUYCCKON
noBepXHOCTH. [IumuHIp: OCHOBaHUS
1 OOKOBasi IOBEPXHOCTb,
oOpa3yromias ¥ 0Ch; TUIOIIA/Ib
OOKOBOH U IMOJTHOM MOBEPXHOCTH.
N3o0paxenne nuiavHapa

Ha IIJIOCKOCTH. PaSBépTKa HUuJInHIapAa.

Ceuenus nunuHApa (IIOCKOCTHIO,
MApAVICITBHON WU
HNEePIEHANKYIIPHON OCH LIMIINHAPA)

OO0BSCHSTH, YTO HA3BIBAIOT
UWJIAHAPOM, Ha3bIBATh €r0 JIEMEHTHI.
N3yuaTh, 00bSICHATH, KaK OJTYYHUTh
UAJIAHAP MYTEM BpaIllCHUS
MPSIMOYTOJIbHUKA.

BbIBOAMTH, HCTIOJIB30BATH (DOPMYIIBI
JUUIS BEIYHCIICHUS THIOMIA N OOKOBOM
MOBEPXHOCTH IUIUHJPA.

N3yuaTs, pacno3HaBaThb pa3BepPTKy
HAJIAHPA.

N300paxkaTh HUIMHJIP U €0 CEYEHUS
IJIOCKOCTBIO, MPOXOAIIEH Yepe3 ero
OCh, MApaJIJIEILHON WIH
MEePIEHAUKYIISIPHOMN OCH.

HaxoauThb 1u1o1ma gn 3TUX CEYEHUI.
MopeaupoBaTh peajbHbIE CUTYyalluU
Ha SI3bIKE TEOMETPHU, HCCIAEA0BATH
MMOCTPOCHHBIE MOJICIIH

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
MOHSITUI

Konunueckast moBEpXHOCTS,
00pa3yronme KOHMYECKOM
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOW MOBEPXHOCTH.
Konyc: ocHoBaHue u BepinHa,
o0pa3ytolas u 0Ch; IIOMAb

OO0BbACHATH, KAKOE TEJIO Ha3bIBAIOT
KPYTOBBIM KOHYCOM, HAa3bIBATh €r0
DJIEMEHTBHI.

N3yyaTh, 00bSICHATH, KaK MOJYYUThH
KOHYC IIYTEM BpalleHUs
MPSIMOYTOJIBHOT'O TPEYT OJIbHUKA.
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OOKOBOH U MOJTHON MOBEPXHOCTH.
VYceu€Hnslil KOHYC: 00pa3yrolme
¥ BBICOTA; OCHOBAHUA U OOKOBast
TIOBEPXHOCTb.

H306pa}K€HI/I€ KOHYCa Ha IINIOCKOCTH.

Pa3Béprka konyca.

Ceuenus koHyca (INIOCKOCTHIO,
[apaJuyIeIbHOW OCHOBAHHUIO,

Y TUTOCKOCTBI0, TPOXOISIIIEH
4yepe3 BEPLINHY)

HN300paxaTh KOHYC U €T0 CEUCHUS
IJIOCKOCTBIO, MPOXOASIIEH Yepe3 OCh,
Y IUIOCKOCTBIO, NEPIEHAUKYIIAPHON
K OCH.

N3yuaTh, pacno3HaBaTh pa3BEPTKY
KOHYyca.

BbIBOAMTH, HCTIOJIB30BATH (DOPMYIIBI
JUISL BBIYMCIIEHHS TUIOIIA 1 OOKOBOI
MMOBEPXHOCTH KOHYcCA.

HaxoauThb 1mjo1aau CeYeHUM,
MPOXOISIIIUX Yepe3 BEPIIMHY KOHYCa
WJIA TIEPIICHAUKYIISIPHBIX €r0 OCH.
OO0BACHATH, KAKOE TEJIO HA3BIBACTCS
YCEUEHHBIM KOHYCOM.

N3yuaThb, 00bSICHATH, KaK €ro
MOJIYYUTh ITYyTEM BpAIICHUS
MPSAMOYTOJILHOW TPaIeyu.
BoIBoAMTH, MPUMEHATH POpMYITy
JUIA BBIYMCJIEHUS IUIOIAIU OOKOBOH
MMOBEPXHOCTH YCEYEHHOTO KOHYCa

KomOuHanus e BpalieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTHMCAaHHBINA OKOJIO chepsr; chepa,
BITUCAHHAs] B MHOTOI'PaHHUK WITH

B TEJIO BpAIllCHUS

AKTYaan3upoBaThb (HaKThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJAUTH AHAJIOTHUHU.

PemiaTe cTepeomeTprueckue 3a1auu,
CBSI3aHHBIE C TE€JIAMU BpaLCHHUS,
MMOCTPOEHHUEM CEUEHHM TEN BpAICHNUS,
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C KOMOMHALIMSIMU TEJ BpallleHUS

Y MHOTOTPaHHUKOB HAa HAXOXK/ICHUE
r€OMETPUYECKUX BEJINYMUH.
Hcnonb3oBaTes Ipu peLICHUN
CTEPEOMETPUUECKHUX 3a/1a4
TUTAaHUMETpUUYECKre PakThl U METObI
3a/1a4M HA BBIYHUCIICHHUE

Y J10Ka3aTesIbCTBO.

MoaeaupoBaTth peanbHbI€ CUTyalluN
Ha SI3bIKE TEOMETPUH, HCCIAEA0BATH
MIOCTPOEHHBIE MOJIENN

C UCIIOJIb30BAaHUEM I'€OMETPUUECKUX
ITOHATUI

OO0BEMBI TEN

[Tonsitre 06 06BEMe. OCHOBHBIC
cBoOMcTBa 00BEMOB TElI.

O0BEM mIIMHIpa, KOHYCA.
O0bEM mapa u momaas chepsl

AKTYyaJIu3upoBaTh (PaKThl U METOIbI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOUTH aHAIOTHH.

BbIBOANTD, HC0JIB30BATH (HOPMYITHI
00BEMOB: IPU3MBI, IUITUHIPA,
MAPaMUbl, KOHYCa; YCEUYEHHOU
MUPaMUIbl U yCEUEHHOTO KOHYCA.
PemaTh cTepeomMeTprdecKue 3a1aum,
CBSI3aHHBIC C BEIYHCIICHUEM 00BEMOB.
@opMyTHPOBATH OTIPEICIICHUE
IIApOBOTO CETMEHTA, IMAPOBOTO CIIOS,
IIIApOBOTO CEKTOPA.
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[IpumensaTs GopmyIbl
JUJISl HAXOXKJIEHUS 00BEMOB IIAPOBOTO
CErMEeHTa, IapOBOT0 CEKTOpa

[lonoGHBIE TENa B MPOCTPAHCTBE.
CoOTHOIICHUST MEXKY TUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOI0OHBIX
TeN

Pemathb cTepeoMeTpuuecKre 3a/1a4u,
CBSI3aHHBIE C 00BEMOM IT1apa

U TUJIOIIAIbIO C(EpHI.

MoaeaupoBaTh peaibHbIC CUTYaAIlUN
Ha S3bIKE TEOMETPHUH, UCCIICAOBATh
MMOCTPOCHHBIC MOJICIIN

C UCTIOJIb30BAaHUEM T'€OMETPUIECKUX
TTOHSITUI.

AKTYaJIu3UpoBaTh (PAKTHI U METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJINTH aHAJIOTHH.

Pematp crepeoMeTpruueckue 3agaud,
CBSI3aHHBIE C COOTHOIIIEHHEM 00BEMOB
Y TIOBEPXHOCTEH MOJOOHBIX T

B IIPOCTPAHCTBE.

MopneaupoBaTh peajibHbIE CUTYalUU
Ha SI3bIKE TEOMETPUH, UCCIEA0BATh
MOCTPOECHHBIE MOJIENN

C UCTIOJB30BaHUEM F€OMETPUUECKUX
MTOHSITUI

BekTopbl 1 KOOPAWHATHI
B IPOCTPAHCTBE

10

BekTop Ha miiockocTr
U B rpocTpaHcTBe. CloxKeHne
Y BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE

AKTYaJIU3upoBaTh (PAKTHI 1 METOIBI
TUTAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOJIUTH aHAJIOTUH.
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BEKTOpa Ha yucio. Pasnoxenue
BEKTOpA MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [Ipasuiio
napasuiesenunesaa.

Pemenue 3amay, CBI3aHHBIX

C IIPUMEHEHUEM NPABUII IEUCTBUI

C BEKTOpaMH.

[IpsamoyronbHas cuctemMa KOOpAruHaT
B npocTpancTBe. KoopauHatsl
BekTOpa. [Ipocreiimue 3anaun

B KOOpAMHATAX. YTOI MEXIY
BekTOopaMu. CkanspHoe
MPOU3BEICHUE BEKTOPOB.
Brruuciienue yrioB Mex 1y NpssMbIMU
U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIA METO/T
[IPU PEIIEHUU TEOMETPUYECKUX 3a7a4

OnepupoBaTh NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyIHpPOBATH [IPABUIIO
MapAJLIENENNUIEA IIPU CIIOKEHUN
BEKTOPOB.

CriaaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP HA YUCIIO.
MN3yyaTh OCHOBHBIE CBOMCTBA ATHUX
OTepaIvi.

JdaBaThb ornpeneneHne npsIMOyrojibHOM
CHUCTEMBI KOOPAMHAT B MPOCTPAHCTBE.
Bripa3urs KOOpIMHATHI BEKTOPA
4yepes KOOPAMHATHI €ro KOHIIOB.
BbiBOAMTEH, HCIOJIBL30BATH (POPMYJTY
JUIMHBI BEKTOPA U PACCTOSIHUSI MEXKY
TOYKAMMU.

BripaxaTh CKaISIpHOE NPOU3BEACHUE
BEKTOPOB Yepe3 UX KOOPAUHATBHIL,
BBIYUCIIATDH YTOJI MEXAY JBYMSI
BEKTOpPaMH, ABYMs IIPSIMBIMHU.
HaxoauTthb yros Mexay npsmou

Y TJIOCKOCTBIO, YTOJI MEXKY IByMS
IJIOCKOCTSIMHA aHAJTUTUYECKUMU
METOIAMMU.

BorIBOAUTS, HCII0JIB30BATH (POPMYJTY
pacCcTOSIHUA OT TOYKH 10 INIOCKOCTH
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[loBTOpEHUE, 0000IICHNE
W cCUCTeMaTH3allisa 3HaHUU

OcHoBHBIE (DUTYPBI, (PAKTBI, TEOPEMBI
Kypca IJIaHUMETPHUH. 3aJauu
IUTAHUMETPUU U METOABI UX
perieHus.

OcHoBHBIE QPUTYPBI, (DAKTHI, TEOPEMBI
Kypca CTEpeOMETpHUH. 3aauun
CTEPEOMETPUH U METOJIbI UX PELICHUS

Pemartes npocreniiune 3anayu

Ha HaXO0KJICHHUE JIJIMH U YTJIOB

B T€OMETPUUECKUX (pUrypax,
npuMeHsTh Teopemy Iludaropa,
TEOPEMbI CUHYCOB U KOCUHYCOB.
HaxoauTsb miionia b MHOTOYTOJIbHUKA,
Kpyra.

Pacno3naBaTh nogo0HbIe HUTYPHI,
HAXOJUTh OTHOIICHUS JJIUH

U IJIOIA e .

Hcnonb30BaTh Mpu pelieHun
CTEpEOMETPUUECKHX 3a/1a4 (PaKThl
Y METOJIbI TUTAHUMETPUH

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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OEJAEPAJIBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHuniii kypc «BepoATHOCTP W CTaTUCTUKa» ©0a30BOr0 YPOBHS SBISIETCS
MPOJOJDKEHUEM M Pa3BUTUEM OJHOMMEHHOTO Yy4yeOHOro Kypca 0a30BOro YpOBHS
OCHOBHOT'O 0011ero o0pa3zoBanus. Y4eOHbI Kypc NpeaHazHaueH Ui (opMupoBaHUsS
y 00y4aronmxcsi CTaTUCTUYECKON KyIbTypbl U IOHUMAHMS POJIM TEOPUH BEPOSITHOCTEH
KaK MaTeMaTHUYeCKOro MHCTPYMEHTA JUIsl U3yYeHUs CIyYalHbIX COOBITUHM, BEIMYHUH U
npoueccoB. [lpu wu3ydenun y4yeOHOro Kypca oOoramjaroTcs MpeACTaBICHUS
oOy4aromuxcs 0 METo/IaX MCCIeOBAaHUS U3MEHUMBOTO MHUpPA, PA3BUBAETCS TOHUMAHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMaTUYECKHMX METOJOB IMO3HAHMS KaK HEOThEeMJIEMOM
YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Copeprxanue yueOHOro Kypca HampaBJIeHO Ha 3aKpeIyICHUE 3HAHUH, MOJyYEHHBIX
OpU HU3yYEHHWU Kypca Ha ypOBHE OCHOBHOTO oOmIero oOpa3oBaHMs, U HAa pPa3BUTHE
NPE/ICTaBICHUN O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXJY HUMHU Ha BaXKHBIX
npUMepax, CIOKEThl KOTOPBIX MOYEPHHYTHl M3 OKpY’Kawllero mupa. B pesynbraTte
y oOydvarommxcs  JOJKHO  cOpMHpPOBATHCS  MpPEACTAaBICHHE O  Haubolee
yIOTPEOUTENbHBIX U OOLIUX MAaTEeMAaTHYECKUX MOJIEIAX, UCTIOIb3YEMbIX ISl OMUCAHUS
AHTPOMOMETPUYECKUX U IEMOTpaPUUECKUX BEIMUKH, TOTPEIIHOCTEHN B Pa3IMYHOro poja
U3MEpPEHUsAX, JUIMTETBHOCTH  O0€30TKa3HOW paboThl TEXHUYECKHX  YCTPOUCTB,
XapaKTepUCTHUK MACCOBBIX SIBIEHUH U MIPOLIECCOB B OOIIECTBE.

B coorBercTBHMM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4yeOHOro Kypca
«BeposITHOCTh M CTAaTHCTUKA» JJISI YPOBHS CpEeIHETO 00IIero oopa3oBaHusi Ha 6a30BOM
yYpOBHE BBIICTICHBI CIEAYIONINE OCHOBHBIE cojepkaTelbHble JuHUU: «CiaydaliHbie
COOBITHS ¥ BEPOATHOCTUY, «CirydaifHble BETUYMHBI U 3aKOH OOJIBIIUX YHCEI».

BaxHnyo dYactb y4eOHOro Kypca 3aHMMaeT H3YYCHHE TE€OMETPUUYECKOro U
OMHOMMAIILHOTO pacCHpeleNieHu W 3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU —
MOKa3aTEJIbHBIM U HOPMAJIbHBIM paclpe/IeICHUSIMU.

Conepxanue auHuU «CiaydailHble COOBITUS U BEPOSTHOCTU» CIIYXKUT OCHOBOM
s (GOPMHUPOBAHUS MPEACTAaBICHUA O PpacHpeleIeHUH BEpPOSITHOCTEN Mexay
3HAUCHUSMH CIyYalHBIX BEIWYMH, a Tak)Ke 1Ta JIMHUA HeoOxoauma Kak 0asa
IUIA U3yYeHUsl 3aKOHA OONBIIMX 4YKcel — (PYyHIAMEHTAJIbHOTO 3aKOHA, JEWCTBYIOIIETO
B IpHUpOJIe U OOIIECTBE U HMMEIOUIETO MaTeMaThdeckyro (gopmanuzanuio. Cam 3aKoH
OONMBIIMX dYHCEN Tpejaraercs B O3HAKOMUTENbHOW (opMe ¢ MUHUMAIbHBIM
MCIOJIb30BaHUEM MaTeMaTU4YeCcKoro (opmannusma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CIIYYaWHBIMH BEIMYMHAMH, AKIEHTUPYIOT
BHHMAaHUE 00YYarONIMXCs HA ONMMCAHUM M U3YUYEHUU CIy4YalHBIX SIBJICHUU C MOMOUIbIO
HenpephiBHbIX (yHKIMI. OCHOBHOE BHHUMAaHUE YACNSIETCS MOKa3aTEJIbHOMY U

54



HOPMAJILHOMY  pPACTpEeeNCHHUsIM, TPH OSTOM MPEATNOaracTcsi O03HAKOMHUTEIIBHOE
U3ydeHHUE MaTepraia 0e3 JoKa3aTeIbCTB MPUMEHIEMBIX (DaKTOB.

OO0miee 4YKMCIO 4YacoB, PEKOMEHJIOBAHHBIX [JIsi HM3Y4Y€HUsS Yy4yeOHOro Kypca
«BeposiTHOCTh U cTraTucTHKa» — 68 vacoB: B 10 kiacce — 34 yaca (1 yac B Henmedio),
B 11 kimacce — 34 yaca (1 gac B HeJEINIO).

COIAEPKXAHUE OBYYEHUA

10 KJIACC

[IpencraBnenue JaHHBIX C TOMOIIbI0 Tabnui, u  jauarpamm. Cpennee
apudMeTHIecKoe, MeJIaHa, HauOoJbIIee U HAaUMEHBIIIEe 3HAUCHUS, pa3Max, TUCIICPCUs
U CTaHJapTHOE OTKJIOHEHUE YUCJIOBBIX HA0OPOB.

Cny4aiiHple SKCHEPUMEHTHI (OMBITHI) W CiIydalHbIE COOBITHS. DJEMEHTapHbIC
coObiTUs  (McXxoAbl). BeposTHOCTH ciiydallHOTO COOBITHS. bBauM30CTh YacTOTHI |
BEpPOSTHOCTU COOBITUH. CilydyallHbIE OIBITHI C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMHU
coOpITUAMHU. BeposaTHOCTH COOBITHI B OMBITAX C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu Haja COOBITUAMH: TIepeceueHre, OObEeIMHEHHUE, MPOTHBOMOJIOKHBIC
cobbIThs. JInarpammel Ditnepa. opMmyina ciiokeHUsT BEPOSITHOCTEH.

YcCioBHAasT BEPOSTHOCTh. YMHOXKEHHUE BEpPOSITHOCTEW. JlepeBo ciydailHOro
skcriepuMenTa. @opmyiia noaHou BeposiTHocTH. HesaBrucruMbie cOOBITHS.

KomOunaropaoe mnpaBuwio ymHoxeHus. llepecranoBku u dakropuan. Yucio
coueranuii. Tpeyronpuuk Ilackans. ®opmyna 6unoma HeroToHa.

bunapHblii ciaydailHbli ONBIT (MCHBITAaHUE), ycHeX U Heyaada. HezaBucumblie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUM 10 TepBoro ycnexa. Cepusi He3aBUCUMbBIX
UcHbITaHUN bepHyIuin.

Cnyyaiinas BenuuuHa. Pacnipenenenue BepostHocTel. JluarpamMmma pacnpeaeiaeHus.
[Tpumepsl pactpeneneHuii, B TOM YUCie, TEOMETPUUECKOE 1 OMHOMUATIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKU CIy4YallHbIX BEJIIMYMH: MaTeMaTH4YECKOE OXKHUIaHUE,
JOUCIEPCUs W CTAaHIAPTHOE OTKIOHEHHWE. [Ipumepsl NpUMEHEHHS MAaTEMAaTHYECKOTO
OXXHMJAHUsI, B TOM YHCJIE B 3a/Ja4ax K3 NOBCEIHEBHOW XU3HU. MareMaTuyeckoe
OXHJaHWe OWHApHOW CIy9allHOW BETWYMHBL. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4allHbIX BEJIMYHMH. MaTreMaTH4ecKoe OXUAAHWE U JUCIEPCUS T'€OMETPUYECKOTO H
OMHOMMAIILHOTO PACTIPEICICHHH.

3aKoH OOJIBIIMX YUCET U €ro pojib B HayKe, IpUpoje U odiiecTBe. BoiOoOpouHbIit
METO]I UCCIENOBAHUM.

[Ipumepsl HENmpephIBHBIX  Cly4yaWHbIX BenuuuH. [loHsATHE O T1IOTHOCTH
pacnpeneneHus. 3ajladd, MNPUBOASIIIME K HOPMaJIbBHOMY pacnpeaencHuto. IlonaTtue
0 HOPMAJIbHOM pPaCHpPEAECICHUH.
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NPEAMETHBIE PE3YJIBTATBI

K koHiy o0yuenus B 10 kiacce oOy4aromiuiicss HOJy4uT CAEAYIOIHUE PEAMETHBIE
PE3YJIbTATHI:

YUTATh U CTPOUTH TAOJIHUIBl U AUATPAMMBI;

ONEepUpOBaTh TMOHATUAMH: CpeaHee apupMeTHdyecKkoe, MeaAuaHa, HauOoJblIee,
HaMMEHbLIEe 3HaYeHUE, pa3MaxX MaCCUBA YUCIIOBBIX JaHHBIX;

OTIEPUPOBATH MOHATUSMHU: CIYIAHBIN SKCIEPUMEHT (OTIBIT) U ClIydaliHOE COOBITHE,
AJIEeMEHTapHOE COOBITUE (PJEMEHTAPHBIA HCXOJA) CIYy4allHOTO OIbITa, HAXOJUTh
BEPOATHOCTU B OMNbBITaX C PAaBHOBO3MOKHBIMHU CIIyYallHBIMH COOBITUSIMH, HaXOJIUTh U
CpPaBHUBATH BEPOSITHOCTH COOBITUN B U3YyUEHHBIX CITyUYalHbIX SIKCTIEPUMEHTAX;

HaxXoAUTh U (GOPMYJIMPOBATH COOBITUS: TNEpeceueHue M OObEIMHEHUE JaHHBIX
COOBITHI, COOBbITHE, TPOTUBOMOJIOKHOE JAHHOMY  COOBITHIO,  IOJB30BATHCS
auarpaMMamu Jisiepa u GopMyson CI0KEHUs BEPOSATHOCTEHN MpU PEIICHUH 3a/a4;

ONEepUPOBATh MOHATUSMHU: YCJIOBHAS BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSITHOCTU C TOMONIBIO TMpPaBWJIa YMHOXKEHHUS, C IOMOIIBIO JepeBa
CJIy4alHOTO OIIbITA;

OPUMEHSATh KOMOWHATOpPHOE TPAaBWIIO YMHOXEHHUS TPU PpEIIEHUWU 3a]ady;

ONEpUPOBATH MOHATHAMU: UCTIBITAHUE, HE3ABUCUMBIE UCIBITAHUS, CEPUS
UCIIBITAHUM, YCTIEX U HEy/auya, HAXOJIUTh BEPOATHOCTH COOBITUN B CEPUM HE3aBHUCHUMBIX
UCTIBITAHUM J0 TIEPBOTO YCIeXa, HAXOIUTh BEPOATHOCTU COOBITUM B CEPUH HCIIBITAHUHN
bepnynnu;

ONepUPOBATh MOHATUSIMU: ClIydailHasi BEJMYWHA, pacIpelesieHue BEepOsSTHOCTEH,
auarpaMMa pacrpeiesieHus.

K xoniy o6yuenus B 11 kiacce oOy4aromiuiicss moIyqduT CIEAYyIONIUE MPEAMETHBIC
pPE3YIBTATHI:

CpPaBHUBATh BEPOSITHOCTH 3HAUYCHUH CITyYallHOM BEJIMYMHBI IO PACTIPEICIICHUIO UITH
C IOMOIIBIO JUArpamm;

ONEPUPOBATH MOHITUEM MATEMATUYECKOTO OXXKHUAAHUWs, IIPUBOJAUTH IMPUMEPHI, KaK
MPUMEHSAECTCS  MAaTEMAaTU4YECKOE  OXHUAAHHWE  CIIyYalHOM  BEJIIMYMHBI  HAaXOAUTh
MAaTEMaTHYECKOE OKUIAHUE 110 JAHHOMY PaCIpPEIeIICHUIO;

UMETh TPEACTABICHHE O 3aKOHE OOJBIIUX YHCET;

MMETh IIPEJACTABICHUE O HOPMAJIBHOM PACIIPENCIICHHM.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  |KonauuectBo OcHOBHOE cojiepKaHue OcCHOBHbBIE BUJIbI JICSITEIIBHOCTH
(TembI) Kypca 4acoB oOy4Jaromuxcs
[IpencraBneHne qaHHBIX 4 [IpencraBrnenne TaHHBIX C TOMOIIBIO N3Baexath uHGOpMAIMIO U3 TAOIHI]
U ONHcaTeNbHasl CTaTUCTHKA tabuui u quarpamm. CpenHee U JUuarpamMM, HCMoJab30BaTh Ta0IUIIbI
apupMeTHIeCcKoe, MeIaHa, U JMarpamMMbl IS IPEJICTaBIICHUS
HauOoJIbIIIee M HAUMEHBIIICE CTATUCTUYECKUX JIAaHHBIX.
3HAUEHUs, pa3Max, JUCIEePCHs, HaxoauTs onucatenbHble
CTaHJapTHOE OTKJIIOHEHUE YHCIIOBBIX XapaKTePUCTUKU JaHHBIX.
HaOOpOB BbiiBUraTh, KpUTHKOBATH TUIOTE3bI
0 XapakTepe clydyalHON M3MEHUHUBOCTU
U ompeaensronux e€ ¢pakTopax
CityuaifHbI€ OTIBITHI 3 CityuaiiHble SKCIIEPUMEHTHI (OTIBITHI) Boiaeasite Ha npuMepax ciyyaiiHbIe

1 cllydaiiHble COOBITHS,
OTBITHI C PABHOBO3MOKHBIMHU
PIEMEHTAPHBIMU UCXO0IaMHU

U CIy4alHbBIC COOBITHS.
DneMeHTapHbIe COOBITUS (MCXOIBI).
BeposiTHOCTD clTydaliHOTO COOBITHS.
BepositHocTH COOBITHI B ONIBITAX

C PaBHOBO3MOKHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMU.
[IpakTueckas pabota

COOBITHS B OTIMCAHHOM CITy4aifHOM
OTIBITE.

D®opmMyJHpPOBATH YCIOBUS MPOBEACHUS
CJIy4aWHOTO OMBITA.

Haxoautb BEpOATHOCTH COOBITUI

B ONBITaX C PABHOBO3MOXHBIMU
HCXOJIaMH.

MopneanpoBaTh OIBITHI

C PaBHOBO3MOYHBIMHU 3JIEMEHTAPHBIMU
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UCXOJaMH B XOJI€ IPAKTUICCKOMN
paboThI

Omnepanuu HaJl COOBITUSIMH,
CJI0’KEHUE BEPOSITHOCTEU

Onepanuu Hal COOBITUSIMU:
nepeceyeHue, 00beIMHEHUE COOBITHIA,
IPOTUBOMOJIOKHBIE COOBITHS.
Huarpammel Didnepa. Dopmya
CJI0’KEHUSI BEPOSTHOCTEN

Hcnoab3oBaTh quarpaMmMel Jisepa

U CJIOBECHOE OIIMCAaHHUE COOBITHI

J1s1 GOPMYJIUPOBKHU M N300 pakeHUs
O0OBEIMHEHUS U TIePECeUEHUs COOBITHH.
Pemath 3a1a4M ¢ UCIIOJIL30BaHUEM
(bOopMYITBI CIIOKEHUSI BEPOSITHOCTEN

Y cil0BHast BEPOSITHOCTb,
JIEPEBO CIIYYaHHOTO OIIbITA,
dbopmyra moTHOM
BEPOSITHOCTHU

Y HE3aBUCUMOCTb COOBITUI

VYcnoBHasA BEPOATHOCTh. Y MHOKEHUE
BEpOSITHOCTEU. JlepeBo ciydallHOTO
sKcrepuMenTa. @opmyrsa moJHON
BeposTHOCTU. HezaBucumbie cOOBITHS

PemaTh 3a1a4M Ha HAXOXKJICHUC
BEPOSITHOCTEH COOBITUH, B TOM YHUCIIC
YCIIOBHBIX C MTOMOIIBIO JIepeBa
CJIy4aifHOTO OTIbITA.

Onpeaeasitb HE3aBUCUMOCTh COOBITHIA
1o ¢hopmMyJie U 10 OpraHU3aIuH
CJIy4alHOTO OIbITa

DneMeHThl KOMOMHATOPUKHU

KomMOunaTopHoe npaBmiio
yMHO)keHus. [lepecTaHOBKM

u dakropras. Yucno coueTaHmii.
Tpeyronbauk [lackans. ®opmyia
ouHoma HrroTOHa

HUcnonb30BaTh NPaBUIIO YMHOKEHHUS
JUISL IEPEYUCIICHUSI COOBITHIA

B CJIy4YallHOM OIIBITE.

IMoab3oBaTbes opMynoit

Y TpeyroiabHuKoM llackans

ISl ONPENICTICHHsS] YHClia COUeTaHU I

Cepuu nociie10BaTeIbHBIX
HUCIIBITAHUI

bunapHbIi CitydallHbIN OTIBIT
(ucpITaHME), YCIIEX U HEeyAaya.
HeszaBucumeie ucnbitanusi. Cepus
HE3aBUCHUMBIX UCIIBITAHUH J0 IEPBOTO

Pa30uBaTh CII0KHBIE SKCTIEPUMEHTBI
Ha OT/JEJIbHBIC UCITBITAHHUS.
OcBauBaTh NOHATHUS . HCIIBITAHUE,
cepus HE3aBUCUMBIX UCITBITAHUM.
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ycrnexa. Cepusi He3aBUCUMBIX
vcnbeITaHui bepHysuu.
[Ipaktuueckas pabora

C UCIOJIb30BAaHUEM DIIEKTPOHHBIX
Ta0IUIY

IIpuBoaAMTEH IpUMeEPHI cEpUi
HE3aBUCHUMBIX UCIIBITAHUU.
PemarTp 3a1a4m Ha OUCK
BEPOSITHOCTEN COOBITHI B cepuu
UCIIBITAHU 10 IEPBOTO ycCIexa

Y B CEpPUAX UCIIBITAHUN bepHyIuin.
N3y4yaTs B X0[€ NPAKTUYECKOH
padoTHI C UCTIOIB30BAHUEM
AIIEKTPOHHBIX TaOJIUI BEPOATHOCTH
COOBITHI B CepUAX HE3aBUCUMBIX
WCTIBITAHU T

Crny4aliHble BEIMYUHBI
U pacrpeieeHus

CiyvaiiHas BeJIMYMHA.
Pacnipenenenue BeposiTHOCTEN.
Huarpamma pacnpeaenenusi. Cymma

" IIPOU3BCIACHUC CHy‘IaﬁHbIX BCIIMYHNH.

[Ipumepsl pacripeneneHuil, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAIIEHOE

OcBauBaTh NOHATHS: CllyyaiiHas
BEJIMYMHA, pacipe/ieJieHue, TabIuIa
pacrpeneneHus, 1uarpaMma
pacrpeneneHusl.

IIpuBoauTH NpUMeEPHI
pacupeiesieHu, B TOM YUCIIE
F€OMETPUYECKOTO U OMHOMHUAIBHOTO.
CpaBHuBaTh pacnpeaeneHus
CIIy4alHbIX BEJIUYUH

HaxoauTh 3HaYEHUS] CYMMBI

H IIPON3BCACHUA CJ'Iy‘—IElfIHBIX BCJINYHH.

CTpouth u pacno3HaBaTh
reOMETPUYECKOE U OMHOMHUAIILHOE
pacrnpeneneHue
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[loBTOpEHUE, 00001ICHUE,
CUCTEMAaTHU3AUS 3HAHUUN

OnucarenpHast CTAaTUCTHKA.
CityyaiiHble ONBITHI U BEPOSTHOCTH
ClIy4alHbIX cOObITHH. Oneparuu Haj
COOBITHSIMH. DJIEMEHTEI
KOMOUWHATOPUKH, CEPUU HE3aBUCUMBIX
HWCHBITAHUM

IHoBTOPATH N3yUYeHHOE
Y BBICTPAUBATh CUCTEMY 3HAHUU

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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11 KJIACC

HaumenoBanue paznena  |KonuuecTtBo OcHOBHOE cojiepKaHue OCHOBHbIE BUIbI JICSITEIIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
MaremaTH4ecKoe OKUJIaHHE 4 [Tpumepbr npruMeHeHusI OcBauBaTh MOHATHE MATEMATUYECKOTO

CIIy4alHOMN BEJIMYHUHBI

MaTeMaTHYECKOTO OKHIaHUS
(cTpaxoBaHue, JoTEpE ).
MaremaTuueckoe 0)KHJIaHUE CYyMMBI
CIIy4alHbIX BEJIUYMH.
MaremaTnueckoe 0XKUIaHue
reOMEeTPUIECKOT0 U OMHOMHUATBLHOTO
pacrpeeneHuin

OXKUTAHUS.
IpuBOAUTH U 00CYKAATH IPUMEPHI
MPUMCHCHHUS MAaTEMaTHICCKOTO
OKUJaHus. BEIYuciaTh
MaTeMaTUYEeCKOe OXKUTaHHE.
Hcnonb3oBaTh MoHATHE
MaTEMaTUYECKOTO OKUJAHUS U €ro
CBOMCTBA MpHU PEIICHUH 3a/1a4.
HaxoauTthb 110 n3BeCTHHIM (hopMynam
MaTEMaTUYECKOE OXKHUTAHIE CYMMBbI
CIIy4aWHbIX BEJTUYMH.

HaxoauTh 110 u3BeCTHBIM opMyIam
MaTEMaTUYECKUE OKUAHUS CITyIaHBIX
BEJIMYMH, UMCIOIINX T€OMETPHIECKOE

¥ OMHOMUAJILHOE pacTpe/eIeHuUs

61



Jucniepcus U crangapTHOE
OTKJIOHEHUE CIIy4anHON
BEJIMYMHBI

Jlucnepcus u cTaHIapTHOE
OTKJIOHEHHE. [{ncriepcun
r€OMETPUYECKOT0 1 OMHOMHUATIBHOTO
pacrnpenesneHus.

[IpakTruueckas pabora

C HUCIIOJIb30BAHUEM JJIEKTPOHHBIX
TabJIUIL

OcBauBaTh NOHTHS: IUCTIEPCHUS,
CTaHJIAPTHOE OTKJIOHEHUE CIIy4anHOU
BEJIUYMHBI.

Haxonurh 1ucrnepcuro

10 pacipeieNICHUIO.

HaxoauTs 1o u3BecTHbIM (hopmysiam
JUCIIEPCUIO TEOMETPUUECKOTO

¥ OMHOMHUAJILHOTO pacTpeIeIeHHUs,

B TOM YHUCJIE€ B XOJI€ MPAKTHUYECKON
paboTHI C UCTIOIB30BAaHUEM
AIIEKTPOHHBIX TAOIHUI]

3aKoH OOJBIIMX YHCET

3akoH O60JbIINX yncesl. BeIOOpouHbIi
METO]] MCCIIEAOBaHUH.

[TpakTrdeckas pabora

C UCTIOJIb30BaHUEM JJICKTPOHHBIX
TaOJINL]

3HAKOMUTBCS C BHIOOPOYHBIM METOJIOM
UCCIIEOBAHUS COBOKYITHOCTH JaHHBIX.
N3yuyaTh B X0/1¢ IPAKTUIECKON pabOTHI
C UCIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0IUI] TPUMEHEHHE BEIOOPOYHOTO
METOJa UCCIEIOBAHUS

HenpepsiBHBIE cityyalinbie
BEJINYUHBI (pacrpeaencHus)

[IpuMepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMUMH. OyHKIMSA IUIOTHOCTH
pacnpenenenusa. PaBHoMepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPHIBHASA
ClIy4aiiHas BEJIMYMHA, HEITPEPBIBHOE
pacrpeneneHue, GQyHKIMS MITOTHOCTH
BEPOATHOCTH.

IIpuBOAUTH IpUMEPHI HENPEPBHIBHBIX
CIIy4ailHbIX BEJTUYUH.
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HaxoauTb BEpOATHOCTU COOBITHIA
10 JAHHOU (DYHKIIMU MIIOTHOCTH, B TOM
YHCJIE PABHOMEPHOIO paclpeeneHus

HopmanbHoe pacnipenenenue 2 3agauu, NpUBOASIIME K HOpMaTbHOMY | (OCBaMBATH MMOHATHUSA: HOPMAIbHOE
pacnpenenenuo. DyHKIUA pacnpeiesnieHue.
MJIOTHOCTU U CBOMCTBA HOPMAJILHOTO Bb1essiTh 110 ONUMCAHUIO CITyYalHbIC
pacnpeaeneHus. BEJIMYMHBI, PaCIpeICTIEHHBIC
[TpakTuyeckas pabota 110 HOPMaJIBLHOMY 3aKOHY.
C UCIOJIb30BAHUEM JJIEKTPOHHBIX IIpuBoauTH MPUMeEPHI 337124,
Ta0IHIY MPUBOJISIIIIUX K HOPMAJTBHOMY
pacnpeneneHuto. HaxoauTe unciioBbie
XapaKTEPUCTUKH HOPMAJIBHOTO
pacrpeneneHus o U3BECTHBIM
bopmynam.
PemaTnb 3a7a4n, CBSI3aHHBIC
C MPUMEHEHUEM CBOMCTB HOPMAJIBHOTO
pacnpeiesieHu, B TOM YUCIIE
C HCIIOJIb30BAaHUEM JJIEKTPOHHBIX
Ta0JINILL
[ToBTOpEHue, 06001IeHHE 19 [IpencraBieHne TaHHBIX C TOMOILBIO [10BTOpSTH N3y4YEHHOE U BBICTPAUBATH

U CUCTeMAaTHU3anus 3HaHUHI

TaOIMI] U JUArpaMM, OMcaTeIbHas
CTaTUCTHUKA, OTBITHI

C PaBHOBO3MO>KHBIMH
AJIEMEHTapPHBIMHU COOBITHUSIMU,
BBIYMCIICHUE BEPOSTHOCTEH COOBITHI

CUCTEMY 3HAHUU
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C MpUMEHEHueM (popmyn

U rpaUyeCKUX METOIOB
(koopauHaTHAS TpsiMasi, 1EPeBo,
nuarpamma Disiepa), ciydaiHbie
BEJIMYMHBI U pacrpeieieHus,
MaTEMaTUYECKOE OXKUIAaAHHUE
CIIly4YaliHOM BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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