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HHOACHUTEJIBHAA 3AIIMCKA

B nporpamme mo MareMaTHMKE YYTEHbl WJEU U TOJOXKEHUS KOHLENIUH pa3BUTUS
MareMarudeckoro ooOpazoBanus B Poccuiickoit Deneparuu. MartemaTHdeckoe 0o0pa3oBaHUE
pemiaer 3aaady obOecredeHHs: HeOOXOJMMOro CTpaHe dYHcia O0ydarouuxcs, MaTeMaThdyecKas
MOJFOTOBKA KOTOPBIX ObLTa OBl JOCTATOYHA JUIsI MPOIODKEHUS OOpa3oBaHMS MO Pa3IMYHBIM
HaIpPaBJICHUSM, BKJIIOYAs MIpernojaBaHie MaTeMaTHKH, MATEMaTHUYECKHE UCCIIeJOBaHMs, padoTy B
chepe uHGOPMAIMOHHBIX TEXHOJOTHH W JAPYrHUX, a TakkKe OO0eCmeueHus s KaXKIOoTo
oOyuaromerocss BO3MOKHOCTH JIOCTH)KEHUSI MAaTEMAaTUYECKOM IMOATOTOBKM B COOTBETCTBHM C
HeoOXoauMbIM €My ypoBHeM. Ha pemienue 3Tux 3ajau HalejeHa NporpaMma o MaTeMaTHKe
yriay0nE€HHOIO ypOBHSI.

HeoOxomuMocTh  mMaTeMaTH4eckol  MOATOTOBKH  OOYCJIOBJIEHA  POCTOM  YHCIIA
CIEIMAIbHOCTEeH, CBS3aHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTHku (B cdepe
SKOHOMHKH, OH3HECe, TEXHOJIOTUYECKUX O0JacTaxX, TyMaHUTapHbIX cdepax). KomuyectBo
oOydaromuecsi, JUisi KOTOPbIX MaTeMaThKa CTaHOBHUTCS (yHIaMEHTOM 00pa3oBaHUS,
TUTAHUPYIOIIUX 3aHUMATHCS TBOPUECKOU U UCCIICIOBATEIILCKON pabOTOl B 00JIACTH MaTeMAaTHKH,
UHPOPMATUKH, (PU3UKH, SKOHOMHUKH U B IPYTHX 00JIACTAX, YBETMUYHUBACTCS, B TOM YHCIIE C yYETOM
o0yJaromuxcsi, KOMy MaTeMaTHKa HYXHa Ui MCIOJIb30BaHHUSA B NMPO(ECcCHsX, HE CBA3aHHBIX
HEIIOCPEICTBEHHO C HE.

[IpuknanHas 3HAYUMOCTh MaTeMaTUKHU OOYCIOBJIEHA TEM, UYTO €€ MPEAMETOM SIBIISIOTCA
dbyHIaMeHTallbHbIE CTPYKTYpPHI HAIllEro MHUpa: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJUYECTBEHHBIC
OTHONICHHUS, PYHKIIMOHAIbHbBIE 3aBUCUMOCTH M KaTETOPUU HEOMPEIETICHHOCTH, OT MPOCTEHIIIHNX,
YCBaMBaEMbIX B HEMOCPEACTBEHHOM OIIBITE, O JOCTaTOYHO CIIOKHBIX, HEOOXOAMMBIX IS
Pa3BUTHUSI HAayYHbIX M TEXHOJOTMYECKMX HAeH. be3 KOHKpEeTHbIX MaTeMaTH4eCKUX 3HaHUN
3aTpyJHEHO TOHHMMAaHUE MPHUHIMIIOB YCTPOICTBA W MCIIOJIB30BAHMUSI COBPEMEHHOW TEXHUKH,
BOCIIPUATHE M HHTEPIIPETalNs Pa3HOOOpPa3HON COIMATbHOM, SKOHOMUYECKOW, MOJIUTHUECKOMN
uH(popmannu, Manaod(peKTUBHA TOBCETHEBHAS IPAKTHUECKas AeITeIbHOCTh. Bo MHOTHX cdepax
npo(ecCHOHANBHOM JIeATENbHOCTH TPEOYIOTCS YMEHHMsS BBINOJHATH PACUYETHI, COCTABIATh
QITOPUTMBI, NMPUMEHATh (HOPMYJIbI, MPOBOJUTH I'€OMETPUUECKHUE H3MEPEHHUS U IMOCTPOCHHMS,
YuTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH M MPEICTaBIATh WH(GOpPMALUIO B BUAE TaOIUII,
JUarpamm u rpaukoB, MOHUMATh BEPOSITHOCTHBINA XapaKTep clydyailHbIX COOBITUH.

OnHOBpEMEHHO C pacliupeHueM cdep NPUMEHEHHs MaTeMaTHKd B COBPEMEHHOM
ob1mrecTBe BCE 0osiee BaXKHBIM CTAHOBHUTCSI MATEMATUIECKUN CTUITb MBIIIUICHUS, TPOSIBIISIOIIANACS
B ONpe/IeNIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoliiecce n3ydyeHns MaTeMaTHKU B apceHasl MpUEMOB
Y METOJIOB MBIIIJIEHUS Y€JIOBEKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKLUS U ACTyKIUS,
00001IeHNe W KOHKpETH3alus, aHajdu3 U CHHTe3, KiacCUPHUKaus W CHCTeMaTu3alus,
abctparupoBanrie u aHajorus. OOBEKTHl MaTEeMAaTUYECKUX YMO3aKIIOUEHHWH, MpaBuiIa HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHusi (popMyInpoBaTh, 0OOCHOBBIBATh U JIOKA3bIBATh CYKICHHS, TEM CaMbIM (OPMHPYIOT
JIOTUYECKHUI CTHIIb MBIIUIEHUS. Benymias ponab MpUHAAISKUT MaTeMaTUke B (OPMHUPOBAHUU
AITOPUTMUYECKOW KOMITOHEHTHI MBIIIJIEHUS! 1 BOCIUTAHUM YMEHHUH eHCTBOBATH MO 3aJaHHBIM
aJIropuTMaM, COBEpUICHCTBOBATh M3BECTHBIE U KOHCTPYHUpPOBaTh HOBbIE. B mporecce perieHus
3a]1a4 - OCHOBBI JIJISl OpraHu3aluy y4eOHOM e TeNbHOCTH Ha ypOKaxX MaTeMaTHUKH - pa3BUBAIOTCS
TBOpYECKasl U MPUKJIaHAS] CTOPOHBI MBIIIIJICHUSI.

OOyuenne wmarteMaTHke JaéT BO3MOXHOCTh pa3BUBaTh y OOyYaloIUXCS TOYHYIO,



paLMOHATIBHYI0 U MH(POPMATUBHYIO PeUb, YMEHUE OTOUPATh Hanbosee MOAXOIAIINE SI3bIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKue CpelicTBa JUIS BBIPAKEHUS CYXICHHH W HAIJIATHOTO HX
IIPEJICTaBICHMUSL.

Heo06xoauMbpiM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
oOuiee 3HaKOMCTBO C METOJAMU NO3HAHUS JIEHCTBUTEIBHOCTH, IIPEJICTABICHUE O IMPEIMETE U
METO/Ie MAaTeMaTUKH, €ro OTIMYUSAX OT METOAOB E€CTECTBEHHBIX M T'yMaHUTApPHBIX HayK, 00
0COOEHHOCTSX IPUMEHEHMs MaTeMaTWKM [yl pElIeHMs HaydyHbIX M INPHUKIAJHBIX 3aj]ad.
MaremaTtnueckoe 00pa3oBaHHe BHOCUT CBOM BKJIaJ B (popMUpoBaHUe 001l KyIbTypbl YETIOBEKA.

N3yuenne MaTeMaTHKU CIIOCOOCTBYET ACTETUYECKOMY BOCHUTAHUIO  4YEJIOBEKa,
NOHMMAHHUIO KpacoTbl M  M3ALIECTBA MAaTEMAaTUYECKUX  PACCYKICHHUH, BOCIPHUSITHIO
reoMeTpruIecKux (popM, YCBOCHHUIO U/Ie CHMMETPHUH.

[TpuopureTHbiMu neJasiMu 00ydeHusi maremaruke B 10-11 kimaccax Ha yrayGnéHHOM
YPOBHE MPOJ0JIKAIOT OCTaBATHCA:

J (GopMUpOBaHHE LEHTPAJIbHBIX MaTEMaTUYECKUX IOHATHH (YMCIIO, BEJIUYMHA,
reomMeTpuueckas (Gurypa, IepeMeHHas, BEpPOSTHOCTb, (YHKIHSA, HPOM3BOIHAS, WHTETPai),
o0OecrieunBarOIUX IPEEMCTBEHHOCTh M IEPCHEKTUBHOCTb MAaTEMaTH4YECKOro 0Opa3oBaHUs
00yJaromuxcs;

J NOJIBEJICHUE O00ydYaromMxXcsi Ha JOCTYIMHOM JJii HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaT€MAaTUKH U OKPYXKAIOIIET0 MUpPA, TOHUMAHUIO MAaTEeMaTHKU KakK 4acTh OOIIei
KYJIbTYpPbI UEJIOBEUECTBA;

J pPa3BUTHE HHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEN oOOywaroumxcs,
[I03HABATEJIbHON aKTUBHOCTHU, UCCIIEIOBATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIIEHUS, HHTEpeca
K U3Y4YEHUIO MAaTEMaTUKU;

J dopmupoBaHue (QYHKIMOHATHHONH MaTEeMAaTHYECKOH TI'pPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MaTeMaTUYECKUE aCMEKThl B PEAIbHBIX KU3HEHHBIX CUTYaLMUSIX U IPU U3YyUEHHUH
JIPYTUX Yy4eOHBIX NMPEAMETOB, MPOSIBICHUS 3aBUCUMOCTENH M 3aKOHOMEPHOCTEH, (OpMyIupOBaTh
UX Ha $3bIKE€ MAaTeMAaTUKH M CO3JaBaThb MaTeMaTHYeCKUE MOJIEIH, NMPUMEHSITb OCBOEHHBIN
MaTeMaTUYECKUHN anmapar JUlsl peIIeHNs IPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh
Y OLICHUBATh NIOJy4YE€HHBIE PE3YIIbTATHI.

OCHOBHBIMU JIMHUSIMH cojiepkaHust MaTeMaTuku B 10-11 kmaccax yrimyOnE€HHOTO ypoBHS
ABISIOTCS: «HUMcra U BBIYUCIEHUN Y, «AnreOpa» («Anredpandeckue BoIpaXeHUs», «Y paBHEHUS U
HEepaBeHCTBay»), «Hauana marematnyeckoro ananusay, «I'eometpus» («I'eomerpuueckue Gurypol
U UX CBOicTBay, «/I3MepeHHE TE€OMETPUYECKHX BEIMYUH»), «BeposTHOCTb M CTaTHCTUKAY.
JlaHHble JTMHUM Pa3BUBAIOTCS MapajljesIbHO, KaX/Jas B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM,
OJIHAKO HE HE3aBMCHMO OJ[HA OT JIPYroi, a B TECHOM KOHTAaKTe U B3auMozeicteuu. Kpome storo,
UX OOBEOUHSET JIOTUYECKash COCTaBIAIOIAs, TPAJUWIUOHHO TPUCYIIAas MaTeMaTHKe |
IPOHM3BIBAIONIAS BCE MAaTEMAaTUUYECKHUE KYpChl U cojiepkarenbHble JUHUU. CHopMynupoBaHHOE
B0 ®I'OC COO TtpeboBaHME «yMEHHE OIEPHPOBATH IMOHATUSAMHU: OIPEJEIIEHUE, aKCHOMA,
TeopeMa, CIIeACTBHUE, CBOMCTBO, NMPHU3HAK, J0KA3aTeNbCTBO, PAaBHOCWUIIbHBIE (OPMYIUPOBKH,
yMeHue (GopMyIHpoBaTh 0OpAaTHOE U MPOTHUBOIIOIOKHOE YTBEPKICHHE, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCIOIb30BaTh METOJ MaTeMAaTUYECKOM MHAYKIUHU, IPOBOJUThH JOKa3aTeIbHbIE
paccyXJIeHus MpH pelIeHWH 3a]ad, OLIEHMBATh JIOTHYECKYI0 MPaBWIBHOCTh PACCYXKACHHUI»
OTHOCHUTCS KO BCEM Y4eOHBIM KypcaMm, a JOpMUpPOBaHUE JIOTHYECKUX YMEHHUH pacrpeiesisieTcs o
BCEM roJlaM 00y4YeHHUs Ha YPOBHE CPEHETO 001Iero 00pa3oBaHusI.

B cootBerctBun ¢ ®I'OC COO maTtemaTHka sBIsSETCS 00s3aTeNbHBIM MPEIMETOM Ha



JIAHHOM ypOBHE oOpa3oBaHus. HacTosiimieir mporpamMmoil mo maTeMaTHKE MpelycMaTpHBAETCS
u3ydeHne y4yebHoro mpeamera «MaTeMmaTuka» B paMKax TpEX Y4eOHBIX KypcoB: «Ainredpa u
Hayaja MaTeMaTH4ecKoro aHamu3a», «leomerpusi», «BeposSTHOCTP H  CTATHCTHUKa».
DopMHUPOBaHUE JIOTUYECKUX YMEHHUH OCYIIECTBISCTCS HA MPOTSIKEHUU BCEX JIET OOy4eHHs Ha
YpOBHE cpefHero o0miero o0pa3oBaHus, a JIEMEHTHI JOTHKH BKIIIOYAIOTCS B COJCPKAHUE BCEX
Ha3BaHHBIX BHIIIE YYCOHBIX KYPCOB.

OOmiee 4yrcao 4acoB, pEKOMEHIOBAaHHBIX JUISI M3YYCHUST MAaTEMaTHKH, COCTaBisieT 544
yaca: B 10 kiracce - 272 gaca (8 yacoB B Heneno), B 11 kimacce - 272 gaca (8 yacoB B HEEINIO).



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMSA YYEBHOT'O IIPEJIMETA

JIMYHOCTHBLIE PE3VYJIbBTATBI

B pesynbrate W3ydeHHs MaTeMaTHKH Ha YPOBHE CpeaHero oOmiero oOpa3oBaHus Y
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIEAYIOIINE INYHOCTHBIE PE3YIIbTAThI:

1) epascoanckoeo  6ocnumanus:  CHOPMHPOBAHHOCTH  TPAXKIAHCKOH  MO3UIIUH
00yy4aroIerocsi Kak akTHBHOI'O ¥ OTBETCTBEHHOI'O WIEHAa POCCUIMCKOro 00111eCTBa, IPEACTaBICHNE
0 MaTeMaTHYeCKUX OCHOBAaX (DYHKIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SABJICHUH, MpoLEayp
rpaXkJIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHl M JIPYroe), YMEHHE B3aUMOJICHCTBOBATH C
COLMAIIbHBIMUA MHCTUTYTAaMH B COOTBETCTBUH C UX (QYHKIMSIMU U HA3HAYCHUEM;

2) nampuomuueckoeo ocnumarnusi: CcHOPMHUPOBAHHOCTh POCCUHCKOW TPaXKIaHCKON
UJCHTUYHOCTHU, YBaKEHHUS K IPOIUIOMY M HACTOSILEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE
OTHOILIEHHE K IOCTH)KEHUSIM POCCUHCKUX MAaTEMAaTUKOB M POCCUHCKON MaTeMaTHUECKOM LIKOJIbI,
UCIIOJIb30BAaHUE 3TUX JOCTHKEHHUH B IPYIUX HAyKaX, TEXHOJOIHAX, c(hepax SKOHOMUKH;

3) 0yX08HO-HPABCMBEHHO20 60CHUMAHUSL: OCO3HAHUE TYXOBHBIX [IEHHOCTEI POCCHIICKOTO
Haposa, cOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, S3TUUECKOrO INOBEJECHUS, CBSI3aHHOTO C
IPAKTUYECKUM HIPUMEHEHUEM JOCTHKEHUN HAyKHM U JIeATENbHOCTHIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMYHUBOIO OYyLIEro;

4) sacmemuyecko2o 60CnUMAaHUsl: CTETUYECKOEC OTHOILICHUE K MHPY, BKIIIOYAs ICTECTHKY
MaTeMaTHYECKUX  3aKOHOMEpHOCTeH,  OOBEeKTOB,  3alad,  pEIIeHHH,  pacCyXKICHHH,
BOCIIPUMMYHMBOCTh K MATEMAaTUYECKUM aCEeKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA;

5) @usuuecrkozco éocnumanus: cHOPMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTEeMaTHUECKHE
3HaHUS B MHTEpEcax 3/0pOBOro M Oe30macHoro odpasa KM3HM, OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 370pPOBBIO (3I0pOBO€ NHTaHUE, COANAaHCHUPOBAHHBIM peXHUM 3aHATUH U OTIbIXa,
peryisipHas (Qu3UUecKas aKTUBHOCTh), (U3MYECKOE COBEPIICHCTBOBAHWE TMPH 3aHIATHUAX
CHIOPTUBHO-03/I0POBUTEILHON /1€ TENBHOCTBIO;

6) mpyodosoeo eocnumanus: TOTOBHOCTh K TPYIY, OCO3HAHUE IIEHHOCTH TPYAOJIOOWS,
MHTEPEC K pa3IMuHbIM chepam NMpopeccuoHAIBHOMN 1eATEeIbHOCTH, CBSI3aHHBIM C MATEMATUKON U
e€ NPUIIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyayuiedl mnpodeccun u
peaan30BbIBaTh  COOCTBEHHBIE JKM3HEHHBIC IUIAHBl, TOTOBHOCTb M  CHOCOOHOCTh K
MaTeMaTHYeCKOMY 00pa30BaHMIO U caMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH )KU3HU, TOTOBHOCTh
K aKTUBHOMY YYacCTHIO B PELLICHUH MPAKTUYECKUX 3a/1a4 MaTEeMaTH4YECKOM HalpaBIeHHOCTH;

7) sKkonoeuueckoco  gocnumanus:  CHOPMUPOBAHHOCTh — IKOJOTHYECKOW  KYJIBTYPHI,
NOHMMAHUE BIMSHUS COLIMAJIBbHO- SKOHOMHYECKHX IMPOIECCOB HAa COCTOSHUE MPHUPOAHON U
COLIMAJILHOW CpPeJbl, 0OCO3HAHKE TI00aTbHOI0 XapaKkTepa FKOJIOrMUYEeCKUX MpobiieM, OpUeHTalus
Ha NMpUMEHEHNe MaTeMaTHYeCKUX 3HAHUM JUIsl pelieHus 3a7a4d B 00JIaCTH OKpY’Karollel cpeapl,
IUTAHUPOBAHKE MOCTYIKOB U OLIEHKH WX BO3MOKHBIX MOCJIEICTBUN JJIs OKPY>KAIOIIEH Cpeibl;

8) yennocmu HAY4YHO20 NO3HAHUA c(OpPMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKHM M OOLIECTBEHHOW MPAKTUKH,
NOHMMaHME MaTeMaTUYeCKOM HayKM Kak c¢epbl 4YeJOBEYECKOM JesTeIbHOCTH, JTamnoB &
pasBUTHS W 3HAYUMOCTH JUIsl Pa3BUTHs LMBWIM3ALMHU, OBJIAJCHHUE S3BIKOM MaTeMaTHKH WU
MaTeMaTUYeCcKOl KyJIbTypoll Kak CpeACTBOM IO3HAHUS MHpa, TOTOBHOCTH OCYILIECTBISTH
MIPOEKTHYIO U MCCIIEI0BATENbCKYIO I€ATENbHOCTh HHANBUIYaJIbHO U B TPYIIIE.

METAIIPEJJMETHBIE PE3VYJIbTATBI

B pesynpraTe n3yueHus MaTeMaTUKH HAa YPOBHE CPEIHETO OOIIero o0pa3oBaHUSA Yy



obOyyvaromerocss OynyT copMUpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC yUeOHBIC ICHCTBUS,
KOMMYHHUKATHBHBIC YHUBEpCAIbHBIC Y4CeOHBIC JCHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
yueOHbIC ACHCTBHSI, COBMECTHASI IEATEIBHOCTD.

Yuueepcanwvnwie yueonuvie oeitcmeusn

basoevie nocuueckue deticmeusi:

o BBISBJISITH W XapaKTePU30BaTh CYIISCTBEHHBIC TMPU3HAKK MaTEeMATHUECKUX
00BEKTOB, MOHATHIA, OTHOIICHUH MEXIY MOHSATUSMH, (OPMYITHPOBATH OMPEICIICHUS MOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAINUUA, OCHOBAHUSA Ui 000OIIeHUs u
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0O aHAIIN3a;

o BOCTIPUHUMATH, (DOPMYIIHPOBATH U MPe0OPa30BBIBATH CYXICHUS: YTBEPAUTCIbHBIC
U OTpUIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC

J BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NPOTHUBOpPEUHS B
dakrax, JaHHBIX, HAOMIOJEHUSX W YTBEPXKICHUSX, MPEIararb KPUTEPHH JJIsi BBISBICHHS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

o JeNaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AK/IKOYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTHH;

o MPOBOJAMUTH CAMOCTOATEIBHO JIOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUIA
(mpsiMble U OT TMPOTUBHOIO), BBICTPAMBATh APrYMEHTAIMIO, MPUBOJUTH TMPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY)K/ICHUS U BBIBOJIBL;

o BBIOMpATh CcrOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIHHO BBIJEICHHBIX
KpUTEPUEB).

basosvle uccneoosamenvckue deticmeusi:

o UCIIONIb30BAaTh BOIPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HaAHMS,
dbopMynupoBaTh BOMPOCH], PUKCUPYIOLINE IPOTUBOPEUHE, MPOOIEMY, YCTAaHABIUBATH UCKOMOE U
JTaHHOe, (POPMUPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHE,

. MPOBOANTH CaMOCTOSITENIPHO CIUTAHUPOBAHHBINA IKCIEPUMEHT, HCCIEAOBaHUE MO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXKy 00bEKTaMH, IBJICHHUSIMH, TTPOIIECCAMH,

o CaMoCTOSTENbHO (OPMYyTUPOBaTh OO0OOIIEHHS U BBIBOABI MO pe3yjbTaTaMm
MPOBEAEHHOTO  HAONIONCHUS, UCCIEIOBAHMs, OIICHHBATh JOCTOBEPHOCTh  MOJYYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

o MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TakKe BBIABUTATH
MPEIIOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHUSX.

Paboma c ungopmayueri:

o BBISBIISITH JePUITUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJII OTBETA HA BOIPOC
U /IS peIleHUs 3a1a4u;

o BBIOMpaTh MH(POPMAIUIO W3 WCTOYHHKOB PA3JIMYHBIX THIIOB, aHAIM3HPOBATH,
CUCTEeMAaTU3UPOBATh U HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IMYHBIX BHIOB U  (QopM
MPEJICTaBICHHUS,

. CTPYKTYpUpOBaTh HHQOpPMAINIO, MPEICTaBIsATh €€ B pa3luyHbIX (opMax,
WITIOCTPUPOBATh IpaUuecKy;

J OLICHUBATh HAAEKHOCTh MHPOPMAIUU [0 CaMOCTOSITENBHO C(HPOPMYITHUPOBAHHBIM
KPUTEPUSIM.

Yuueepcaﬂbubte KOMMYHUKamMUueHbole oeiicmeus



Obuwenue:

J BOCIIPUHUMATh U (OPMYJIMPOBATh CYXIEHHUS B COOTBETCTBMM C YCIOBHMSIMU U
LEeNsAMU OOLIEHHs, SICHO, TOYHO, I'PaMOTHO BBIPaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
INUCbMEHHBIX TEKCTaX, JaBaTh IOSACHEHHUS IO XOJy peIIeHUs 3alaud, KOMMEHTHPOBATh
IIOJIYYECHHBIA pe3yibTarT;

J B XOJle OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOH TEMBI,
npoOjeMbl, pelraeMoi 3ajauu, BbICKAa3blBaTh WJEH, HALEJIEHHbIE HA IIOMCK pELICHHUS,
COIIOCTABJIATh CBOM CYXJAEHUS C CYXICHUSAMH JPYTUX YYacTHUKOB JHAJIOra, OOHApYKHUBaTh
pa3n4yre W CXOJCTBO MO3MIMK, B KOPPEKTHOH (opme ¢dopMynHpoBaTh pa3HOIIAcHs, CBOU
BO3Pa)KEHUS;

J IPEICTaBIATh PE3yJbTaThl PEIICHUS 3aJaud, SKCIIEPHUMEHTa, MCCIIEeJOBaHuUs,
IPOEKTa, CaMOCTOATEIbHO BHIOMpPATh (hOopMaT BBICTYIUICHUS C Y4ETOM 3a/ad MpE3eHTALUU U
0COOEHHOCTEN ayAUTOPHH.

Coemecmuas desamenbHOCMb.!

o IOHUMaTb U UCHOJb30BaTh INPEUMYIIECTBA KOMaHAHON M HWHAMBUIYaJIbHOM
paboTel IpH pelIeHuH Y4eOHBbIX 3aJady, IOPUHUMATh II€JIb COBMECTHOH J€ATEIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALUI0 COBMECTHON pabOTHI, pacpeAessiTh BUIBI PadOT, TOTOBAapUBATHCA,
00CyXIaTh TIPOIIECcC U Pe3yIbTaT paboThl, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJICH;

. y4acTBOBaTh B TPYIIOBBIX (opmax paboTsl (0OCyxaeHus, oOMEH MHEHH,
«MO3TOBBIC IITYPMBI» W HHBIC), BBINOJHATH CBOIO 4YacTb pabOThl W KOOPAWHUPOBATH CBOM
JEHCTBUS C IPYTUMU WIEHAMU KOMaH 1bl, OLIEHUBATh KAYECTBO CBOET0O BKJIaJa B OOLIUIl MPOAYKT
10 KPUTEPHSIM, CHOPMYITHMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

Ynueepcanwvnvie pecynamuenvie deitcmeun

Camoopzeanuzayus.:

J COCTaBJIATh IUIaH, aJTOPUTM pEIIeHUs 3aJayd, BbIOMpaTh CIOcOo0 pelieHus ¢
yu4€TOM HMEIOIUXCS pPECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaTb U
KOPPEKTHPOBATh BApPUAHTHI pEIIeHUH ¢ y4ETOM HOBOW MH(POpPMALIUH.

Camoxonmponn:

J BJIa/IETh HaBBIKAMHU I103HABATEIbHOU PEQIIEKCHUH KaK OCO3HAHMs COBEPIIAEMBIX
JeMCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IPOLIecca U pe3ybTaTa PeLIeHNss MaTeMaTHUECKON 3aj1auu;

J IpeIBUIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HMKHYTh IpU PEUICHUM 3a/ayH,
BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HalJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

J OLICHUBAaTh COOTBETCTBUE pe3yibTaTa LENIU U YCIOBUSIM, OOBACHATH HMPUYUHBI
JOCTHKEHUS UM HETOCTHKEHUS PE3yIbTaTOB JESATEIIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OILIEHKY
nproOPETEHHOMY OTIBITY.

[IpenmeTHbIe pe3yabTaThl OCBOSHUS paboueil MporpaMMBl [0 MaTeMaTUKE MPECTaBICHbI
0 TojaM OOydYeHHUS B PaMKax OTJENbHBIX Y4EOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3enax
HACTOSILEH MPOrpaMMBbl.



PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

HHOACHUTEJBbHAA 3AIINCKA

VY4eOHblii kKypc «Anreépa ¥ Havajga MaTeMaTHYECKOIO aHalu3a» SBISETCS OJAHUM U3
HaubOosiee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y JJIsl U3y4EHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpPCOB, a C IpYroil CTOPOHBI, OPMHUPYET JOTUUECKOE U aOCTPAKTHOE MBIIIJICHHE 00YJaroIIuXCs
Ha YypOBHE, HEOOXOAMMOM JJisi OCBOSHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JAPYIHX IUCIMIUIMH. B paMkax naHHOro ydeOHOTO Kypca oOydaromiuecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTopas (OpMYIHpPYyeT CBOH
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

VY4eOHblif Kypc anreOpsl U Hauajd MaTeMAaTHUYECKOTO aHalK3a 3aKiIaJlbIBa€T OCHOBY JJIS
YCIIEITHOTO OBJa/IeHUs 3aKOHaMU (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHSI OCHOBHBIX TE€HIACHIINN
pa3BUTHSA PKOHOMHUKH U OOIIECTBEHHOH >XKU3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJB30BaTh WX I JAlbHEUIIEro
o0pa3oBaHMsl U B MOBCEIHEBHOM >ku3HU. OBiajgeHUuEe aOCTPAKTHBIMH U JIOTHYECKH CTPOTUMU
KOHCTPYKUUSIMU aiureOppl M MaTeMaTHYeCKOro aHajli3a pa3BUBAET YMEHHE HaxOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTb, I0KA3bIBATh YTBEPKAEHUS C IOMOIIBIO HHAYKIIUU
U PacCyXJIaTh JACTYyKTUBHO, HCIOJIB30BaTh 000OIICHNE U KOHKPETH3AIHI0, a0CTparupoBaHue H
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xonme um3yuenusi yueOHOro kypca «Aisrebpa M Hayana MaTeMaTHUYECKOTO aHAIHU3a»
oOydaroruecsi TMOJMYy4YalOT HOBBIA OMNBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOEHUS MAaTeMaTHYEeCKUX MOJENEH pealbHbIX CUTYallMil, MHTEPIpPETAluu MOJTYYEeHHBIX
pElIeHUH, 3HAaKOMATCA C MpUMEpaMu MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIONIUMUCS MATEMATHUYECKUMHU OTKPBITUSIMU M KX aBTOPaMH.

VYuebHblii Kypc 00JaaeT BOCIUTATEIbHBIM IMOTEHIIMAIOM, KOTOPBIA pearnu3yercs Kak
yepe3 yuyeOHbIN MaTepHall, ClocOOCTBYIOIUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUSI, TaK U
yepe3 cHenupuKy ydyeOHOW MAeATeIbHOCTH, TpeOyromeld NpOoJ0KUTENbHON KOHILIEHTPALUU
BHHMaHUsl, CAMOCTOSATEIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYUYEHHBIN pe3ybTar.

B ocHoBe Meronuku oOydeHus anreOpe M HayallaM MaTEeMaTHUECKOTO aHalli3a JEKHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yuebHoro Kypca «Anredpa u Hayalia MaTeMaTHYECKOTO aHAIN3a» BbIIEICHBI
CIIEYIOIINME COJEpKAaTeIbHO-METOANYECKHE JUHUU: «Yucna U BeUUCHEHUS», «DyHKUMH U
rpadukn», «YpaBHEHUS U HEPaBEHCTBa», «Havama MaremaTH4eckoro aHanusa», «KMHokecTBa U
Joruka». Bce OCHOBHBIE conep)KaTelbHO - METOAMYECKHE JIMHUM U3Y4YaloTCs Ha MPOTSHKEHUU
JIBYX JIET OOyYeHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
JpyTa v TOCTENEHHO HACKIIIAsCh HOBBIMHU TEMaMHU | pa3zieramu. JJaHHbIi ydeOHBIH Kypc SBIIsIeTCS
WHTETPATUBHBIM, TIOCKOJBKY OOBEIUHSET B cebe colepikaHhe HECKOJBKUX MaTeMaTHYeCKHUX
TUCITUIIMH, TAKUX Kak anreOpa, TPUrOHOMETPHsI, MaTeMaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB,
MaTeMaTHuecKkas Joruka u japyrue. Ilo Mepe Toro xak oOydaroluecs OBIaJIeBalOT BcE Ooiiee
OIMPOKUM  MaTeMaTH4YeCKHMM amnmaparoM, Yy HHUX IIOCIE€lI0BaTeNbHO (QopMHUpyeTcs U
COBEpUICHCTBYETCSl YMEHHE CTPOUTh MaTeMaTHYECKYI0 MOJIENb peaJbHONW CUTyalluH, IPUMEHATh
3HAHUA, TIOJYYEHHbIE MpPH M3YUYEHHU Y4YeOHOTO Kypca, JUIsl pElIeHUs CaMOCTOSTEIbHO
chopMyTUpOBAaHHON MaTEMaTHYECKOM 3a7ja4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.



CoaepxaTenbHO-METOAMYECKass  JUHUS — «Yucma W BBIYMCIICHHS» — 3aBeplIacT
(GhopMUPOBaHNE HABBIKOB HCIIOIH30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO HA4YaTo Ha
YpOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pasoBaHHs 0co00e
BHUMAHHUC YICIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB PAallMOHAJIBbHBIX BBI‘-II/ICJIGHI/II;’I, BKIIIOYAKOIIINX B
ce0s HCIIOJIBL30BaHUE PAa3JINYIHBIX (I)OpM 3alMCu 4ucia, YMCHHUC ACIIAaTh NPUKHUIKY, BLIIIOJHATH
NpUOIMKEHHBIC BRIYMCIICHUS, OIICHUBATh YKMCIIOBBIC BBIPAXKEHUS, pab0TaTh ¢ MATEMAaTHIECKUMH
KOHCTaHTaMH. MHOXKECTBA HATypaJbHbIX, IEJbIX, PAMOHAIBHBIX M JCHCTBUTEIBHBIX YUCEI
JIONIOJHSIOTCSI  MHOXKECTBOM ~ KOMIUICKCHBIX YHCEI. B KakIOM H3 3THX MHOXECTB
paccMaTpUBaIOTCS CBOMCTBEHHbBIC €My CIEU(pHUCCKUE 33a4ll U ONEpaIlMK: JCJICHHE HAIeIo,
ONEPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IICJBIX YHCEN, 0COObIC CBOWCTBA PAI[MOHAIBHBIX U
UPpaMOHATILHBIX YUCET, apH(PMETHUECKHE OTIEPALINH, a TAK)KE U3BJICUYCHUE KOPHS HATypalbHOM
CTCIIEHU HAa MHOXKECTBE KOMIUICKCHBIX 4YHCeN. biiaromaps mocienoBaTelbHOMY PaCIIUPEHHUIO
Kpyra HUCHOJIb3YCMbIX YHCCI WU 3HAKOMCTBY C BO3MOXHOCTSAMHU HUX HNPHUMCHCHUSA Ui PCUHICHUA
pa3IUYHBIX 337134 (GOPMHUPYETCs MPEACTABICHHAE O CIUHCTBE MATEMATHKK KaK HAYKH U ¢€ POJIH B
MOCTPOCHHUH MOJIEJIeH peabHOr0 MUPa, IIMPOKO UCIOJIb3YIOTCSA 0000IIEHNE U KOHKPETH3AIIHS.

JIluaus «YpaBHCHUSI U HEPABEHCTBA» PEAM3yeTCsl HA MPOTSHKEHUHM BCErO0 OOYYeHHUs Ha
YpOBHE CpeaHero ooOmiero o0pa3oBaHMs, I[OCKOIBKY B KaXIoM paszaeie IIporpamMMer
HPEyCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a/1adu. B pe3ynbpraTe oOyuaroliuecs OBIaJACBalOT
Pa3siInIHbIMU MCTOdaMH  PCHICHHA  pallMOHAJIBHBIX, HppalOHAJIbHBIX, IIOKa3aTCJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHHUA HIHUPOKO HCIIOJB3YIOTCA HpPHU HUCCICAOBAHHUU
(GYHKIMIA ¢ TIOMOIIBIO TPOU3BOIHOM, IPH PEIICHUH MPUKIAIHBIX 33134 U 33724 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBIIMX 3HAYCHHIH QyHKIMU. [[aHHas cojepKaTebHas JIUHUS BKIFOYACT B
cebs1 Tarke (HOpMHUpPOBAHHE YMEHHH BBIMOJHATH pacyérel MO (opmysam, peodOpa3OBaHHsI
palMOHATIBHBIX, HPPAIMOHAIBHBIX H TPUTOHOMETPUYECKHUX BBIPAKCHUH, a TaKKe BBIPAKCHUI,
colepXkammx creneHn u Jorapudmel. braromapst u3yueHHro aireOpandeckoro Marepualia
MMPOUCXOOUT JlaﬂbHefIIHee Pa3sBUTHC AITOPUTMHUYCCKOT'O u a6CTpaKTHOFO MBIIIJICHUA
oOydJaronuxcsi, OPMHUPYIOTCS HABBIKH JIEYKTUBHBIX PACCYKJICHUM, pabOThl C CHMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3aj[a4, HArJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenbHO-MeToAn4YecKast JIMHUS «DYHKIMA ¥ TpapUKI» TECHO MEPeIIeTaeTCs C
JPYTUMH JIMHASIMU Y9€0HOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEILHOCTD
U3ydeHHs Martepuana. l3yuyeHwe CTENEeHHOW, TI0Ka3aTelbHOM, JOrapuMHUECKOW U
TPUTOHOMETPUUECKUX (DYHKIUHN, UX CBOUCTB U IpaUKOB, UCIOIb30BaHUE PYHKIIHH 1715 pelieHus
3a/1a4 U3 JIPYrux yIYeOHBIX IPEIMETOB U PEATHbHON KU3HHU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM
aQHAJIM30M, TaK U C pelIeHHeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aToM GoJblI0€ BHUMAHUE YAETISETCS
q)OpMHpOBaHI/IIO YMCHU BbIpAXXaThb q)OpMy.]'[aMI/I 3aBUCUMOCTH MECXKAY PAa3JIMYHBIMHA BEJIMYMHAMU,
UCCIIEIOBATh MOJyYeHHbIC (YHKIMH, CTPOUTh UX rpaduku. Matepuasl 3TO# colepKaTeabHON
JIMHUY HAIIEJICH Ha Pa3BUTHE YMEHHUI U HABBIKOB, MO3BOJISIOIINX BBIPAXKATh 3aBUCHMOCTH MEXTY
BEJIMYMHAMHU B Pa3JInYHON (opMe: aHAIMTUYECKOH, rpaduyeckoii u cioBecHoi. Ero usyuenue
CHOCOOCTBYET PAa3BUTHUIO aJTOPUTMHUECKOTO MBINUICHUS, CIIOCOOHOCTH K OOOOIICHUIO U
KOHKPETH3AIMH, UCITOJIb30BAaHHIO aHAIOTHH.

ConepxxatenbHas JnHus «Hauana MaTeMaTHYECKOTO aHaM3a» MO3BOJISIET CYNIECTBEHHO
paCiupUTh KPYT KAK MAaTEMATUYCCKUX, TaK U IPUKIIAAHBIX 3a74a4, JOCTYITHBIX O6y‘-IaIOHH/IMC$I, TakK
KaK y HHMX MOSBJISETCS BO3MOXKHOCTb CTPOMTH TpapUK{ CIOXKHBIX (DYHKUUH, ONpEnensiTb HUX



HauOOJbIIME U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IJIoM@Aaau GuUuryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHs IpoueccoB. JlaHHas coaepikaTellbHas JIMHHUS OTKpPBHIBAET HOBBIE
BO3MO>KHOCTH [TOCTPOEHHSI MATEMATUUECKUX MOJIEIEHN pealIbHbIX CUTYallUil, IO3BOJIIET HAXOAUTh
HaWIy4lllee pELIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHAIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOIO aHAJIN3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUW pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOyuaromiuecs y3HAIOT O
BBIIAIOIIUXCS] Pe3y/bTaTax, MOJYYEHHBIX B XOJE Pa3BUTHUS MAaTEMaTUKH KaK HayKd, U 00 HX
aBTOpax.

CopepxarenpHo-MeTOoMYECKass JHHUS «MHOXKECTBa M JIOTMKAa» BKIIOYAEeT B ce0s
AJIEMEHTBl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKHU. TeopeTMKO-MHOKECTBEHHbBIE
IIPEJICTaBICHNs] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMAaTHKH M IpeulararoT Haubosee
YHUBEPCAJbHBIN $3bIK, OOBEIUHSIOMIMN BCE pa3/eibl MaTeMaTUKU U €€ NPUIIOKEHUH, OHHU
CBSI3BIBAIOT pa3Hble MaTeMaTHYECKHE TUCHUIUIMHBI U UX MPUJIIOKEHUS B eAMHOE 1ienoe. BaxkHo
JaTh BO3MOXHOCTh OOydaromemMycs MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOU
MaTEeMaTHKHU U UCIIOJNb30BATh €r0 Ui BBIPAXKEHUSI CBOMX MbICIEH. [[pyruM BaKHBIM MPU3HAKOM
MaTeMaTUKHd KaK HAayKd CJeAyeT NpPU3HATh CBOWCTBEHHYIO €l CTPOroctb OOOCHOBaHUN U
ClIeJOBaHUE ONPECIIEHHBIM IIpaBUJIaM MOCTPOEHHUS JOKa3aTeIbCTB. 3HAKOMCTBO € AJIEMEHTaMU
MaTeMaTUYeCKON JIOTMKU CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBILIUIEHUS OOYy4aroluxcs,
MO3BOJISIET MM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTHUECKUX MpaBMil, (GOPMUPYET HABBIKU
KPUTHYECKOI'O MBIIIJIEHHUSL.

B yuebHOM Kypce «Anrebpa 1 Hayana MaTeMaTHYECKOro aHATTN3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHUYeCKOr0 MOJIENUPOBAaHUs, KOTOpBIE MPHU3BAHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB MMOCTPOCHUSI MOJIETIeH peaTbHBIX CUTYAllMi, NCCIEAOBAHUS 3TUX MOJEINEH ¢ MOMOIIBIO
anmapara aiareOpbl U MaTeMaTH4YecKoro aHalli3a, MHTEPIPETAllMU TOJYYeHHBIX pPe3yJbTaToB.
Takue 3amaHusl BIUIETEHbl B KaXAbl W3 Pa3[eoB MNPOrpaMMbl, MOCKOJIbKY BECh MaTepHall
yu4eOHOro Kypca HIMPOKO HCIOJIb3YeTCsl JUIsl pelleHHs NpUKIagHbIX 3azxad. [lpu pemenun
peaIbHBIX MPAKTUYECKUX 3a7a4 00y4darolrecs pa3BUBal0T HaOII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, abCTparupoBaTbcs, UCIOIb30BaTh aHAJIOTHIO, 00001[aTh U KOHKPETU3UPOBATh
npobieMy. JledrenbHoCcTh MO (OPMHUPOBAHMIO HABBIKOB pELIEHUS MPHUKIAIHBIX 3a1a4
OpraHusyercss B TIIpollecce M3Yy4deHHs BceX TeM YydeOHoro kypca «Anrebpa u Havana
MaTEMaTUYECKOrO aHaIN3ay.

OOmiee yMcIO yacoB, PEKOMEHJIOBAHHBIX Il M3ydeHHsI yueOHOro Kypca «Amnredpa u
Havaja MaTeMaTUYECKOTO aHallu3a», cocTaBiseT 272 yaca: B 10 kmacce - 136 yacoB (4 yaca B
Heneno), B 11 kmacce — 136 gaca (4 yaca B HEZIeNo).

Y4eOHO-MeTOANYECKUIT KOMILIEKT.

1. Anrebpa m Hayaya mMatemaTu4eckoro ananmsa. 10 kmacc. YrayOneHHBI ypOBEHbB :
yuebHuk / A.I'. Mepansik u ap. — M.: IIpocsemenue, 2024.

2. AnreOpa m Hayana mareMaTHyeckoro aHanuza. 11 kmacc. YrinyOneHHBIH YpOBEHb :
yuebHuk / A.I'. Mep3isik u n1p. — M.: IIpocsemienue, 2025.

COAEPXAHUE YYEBHOI'O ITPEAMETA
10 KJIACC
Yucna u eévluucnenus.
Pammonansubie uncna. OOBIKHOBEHHBIE M IECITHYHBIE APOOH, TPOIEHTHI, 0ECKOHEUHBIE
nepuoanueckue Apoou. [Ipumenenune npoOeii 1 IPOIEHTOB ISl pEIISHUs MPUKIIATHBIX 3a71a9 U3



Pa3JIMYHBIX OTpaciieil 3HAHUN U PeaTbHON KU3HHU.

JleiicTBuTenbHBIC YKcla. PalMoHaIbHBIE W UPPAIlMOHAIBHBIC YHCla. ApUPMETHICCKIEC
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIYMCIIEHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHH.

Crenens ¢ 1eabpiM nokasarenaemM. buaom Herorona. Micrionp3oBanue moaxosmeid popmbl
3aMKUCH IEUCTBUTENIBHBIX YACEI JJI PEHICHUS TPAKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

Apudmerrndeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTRA.

Crenenb ¢ pallMOHAJIBHBIM IOKa3aTeeM M €€ CBOMCTBA, CTENEHb C JIEUCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudwm gucna. CoiicTBa norapudma. JlecITUUHbIC U HATYpAIbHBIE IOTAPHU(PMBI.

CuHyc, KOCHHYC, TaHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTaHIE€HC YHUCIOBOIO apryMEHTA.

Ypasuenus u nepasencmaa.

ToxzaecTBa M TOXIECTBEHHBIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpPaBHEHMS.
PaBHOCHIIbHBIE YpaBHEHMS U ypaBHEHUsI-CIIeACTBUs. HepaBeHCTBO, pellleHre HEpaBeHCTBaA.

OcHOBHBIE METOIbI PELICHUS LENbIX U JPOOHO-PAIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OTHOW NEpEMEHHOM. JleIeHne MHOTO4YJIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
bezy. MHorowIieHs! ¢ 1ieinsiMu kKoddduruenramu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BHIPAKEHHUN, COACPIKAIIMX CTEIICHH U KOPHH.

Wppauuonaneupie  ypaBHeHUs. (OCHOBHbIE METOJbl PELIECHUS HUPPALUOHAIBHBIX
YpPaBHEHUU.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELLIEHUS T0KA3aTEIbHBIX YPABHEHUN.

[Ipeobpa3oBaHue BbIpax)eHH, CoepKaLIUX Jorapru(MBbI.

Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE METO/AbI pELIeHUs JIorapupMUIecKux
YpaBHEHUM.

OcHoBHblE TpUroHomerpuyeckue ¢opmynsl. [IpeoOpasoBaHne TPUTOHOMETPHUUECKUX
BBIPAKECHUI. Pellenre TpuroHoMeTpu4ecKuX ypaBHEHH.

Pemenne cucrem nMHEHHBIX ypaBHEHMI. MarTpuiia CHCTEMBl JIMHEHHBIX YpPaBHEHMIA.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHIl CMBICI U CBOICTBA, BBIYMCIEHUE €ro
3HAYEHUS, IPUMEHEHUE ONPEIEIUTENS ISl PELIEHHUS] CHCTEMBI JIMHEHHBIX YPaBHEHUH.

Pemenne npukiagHbIX 3aa4 ¢ IOMOIIBIO CUCTEMBI IMHENHBIX ypaBHEHU. MccenoBanue
IIOCTPOEHHOHN MOJENIN C TIOMOIIBIO MATPHUL] U ONIPEAECIIUTEICH.

IlocTtpoeHne MareMaTH4eCKMX MOJENEH PEaIbHOM CUTyallMd C IIOMOIIbI YPAaBHEHUHN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3aa4 U 3a/1a4
U3 pa3IMyHbIX o0JacTel HayKH U peaibHOM JKU3HHU.

Dynukyuu u zpaguxu.

Oyukuus, crnocoObl 3amanust GyHKIUU. B3aumuo oOpatble ¢yHkiuu. Kommnosuims
¢ynkuuit. ['paduk pynkuun. JnemeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (HyHKIMMA.

OO6nacth onpeseneHuss U MHOXecTBO 3HaueHull ¢pyHkuuu. Hymu gynkiun. [IpomexyTku
3HaKonocTosHcTBa. UETHble M HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (YHKIMU. MakCUMyMbl 1 MUHUMYMBbI pyHKIMU. Hanbomnbiiee 1 HauMeHbIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneiinas, KBajpaTUIHAS U IPOOHO-TMHEHHAS QYHKIIUHA. DJIEMEHTAPHOE UCCIICIOBAHNE 1
MOCTPOEHNE UX TPadUKOB.

Crenennast GyHKIUS C HAaTypaJbHBIM W IEbIM TOKa3aTeneMm. E€ cBoiicTBa u rpaduk.



CgoiicTBa M rpaduK KOpHS N-OM CTENEHW KaK (YHKIIMM OOPATHOW CTETNEHW C HATypaJbHBIM
IIOKa3aTEJIEM.

[Toka3zarenbHas u jorapudmuyeckas QyHKIUHU, UX CBOICTBA U Tpaduku. Mcnoas3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuroHomeTpudeckass OKPYKHOCTb, OIPEACICHHE TPUTOHOMETPUUYECKUX (YHKIUH
YHUCJIOBOr'O ApPryMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEaNIbHBIX Ipolieccax U siBieHusax. ['paduku peanbHbIX
3aBUCUMOCTEM.

Hauana mamemamuueckozo ananusa.

ITocnegoBaTenpHOCTH, CIIOCOORI 3a0aHMS IIOCIEN0BATEILHOCTEH. MeTOoI MaTEMaTHIECKOMN
WHIYKIUA. MOHOTOHHBIE M OTpaHUYECHHBIC MOCIEI0BaTEILHOCTH. McTOpHs BO3HMKHOBEHUS
MaTEMaTUYECKOI0 aHaJIM3a KaK aHalIu3a OECKOHEYHO MaJbIX.

Apudmernueckass U TreoMeTpuYeckas Iporpeccuu. beckoHeuHO — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH I€OMETPHUECKON MPOTrPEeCcCHU.
JluHelHbII W SKCHOHEHIUaNbHBIA pocT. Yucimo e. Dopmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonb3oBaHue NPOTrpeccuu Ui pelIeHUs: peaslbHbIX 3a]a4 PUKIIAIHOIO XapaKTepa.

HenpepeiBHble ¢GyHKIMM U UX CcBOHcTBa. Touku pa3pbiBa. ACHUMITOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB JUISl PEIICHUS
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[TepBas u BTOpas nmpousBoaHbIe GyHKIMH. OnpeeieHne, reOMeTPHISCKUNA 1 (PU3HISCKUAN
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QpyHKINH.

[IpousBoHbIe 31eMeHTapHBIX (yHKIMHA. [Ipon3BogHAS CYMMBI, IPOU3BEACHHUSI, YACTHOTO
¥ KOMIO3UINH QYHKITUH.

Mnoscecmea u no2uka.

MHOXxecTBO, ONEpallKi HaJl MHOKECTBAMM U MX CBOMCTBa. J{uarpammel Jitnepa- BeHHa.
[IpuMeHeHrne TeOpEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAHUS PEabHBIX MPOLECCOB U
SIBJICHHH, TIPY PEIICHUH 3a/1a4 U3 IPYTUX yUYeOHBIX MIPEAMETOB.

Onpenenenve, TeopeMa, CBOICTBO  MaTeMaTU4YecKOro  OOBEKTa,  CIEICTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIE YPABHEHUSI.

11 KJIACC

Yucna u éviuucnenus.

Harypanbnuble u uensie uucna. IIpumeHeHue NpU3HAKOB JENMMOCTHU LENbIX YHCET,
HaubonbIMi oOmwmii nenurens (nanee - HOJ) u naumensiiee obuiee kpatHoe (manee - HOK),
OCTaTKOB IO MOJIYJIIO, airoput™Ma EBKnnaa 11 penieHus 3a4a4 B LEJIbIX YUCIIAX.

KommekcHele uucna. Anrebpavyeckas M TpUTOHOMETpuYeckas (OpMbI 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMeTHUecKre OoNepaluyu ¢ KOMIUIEKCHBIMU unciaMu. M3o6paxkenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyna MyaBpa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4uncia. [IpuMeHeHHe KOMIUIEKCHBIX YHCEN IS pereHus (U3NYeCKuX |
r€OMETPUUYECKHX 3a/au.

Ypaeéuenus u nepasencmea.

Cucrema 1 COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHUH C TTIOMOIIBIO

TPUTOHOMETPUUIECKON OKPYKHOCTH. PelieHne TpUroHoMeTpHUIEeCKUX HEPABEHCTB.

OCHOBHBIE METO/TBI PEIIEHUS MMOKA3aTEIHHBIX U JIOTApUPMUISCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS UPPAITHOHAIBHBIX HEPABEHCTB.



OCHOBHBIE =~ METOABI  pEUIEHUsT CHCTEM U COBOKYNHOCTEM  pallMOHAJBHBIX,
UpPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

[IpuMeHeHrne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHUIO MATEMATHUYECKUX 3a1ad U
3aJa4 M3 PA3IUYHBIX OOJNAacTe HAyKH W PEaTbHON >KM3HM, WHTEPHpETAalus IOJIYy4YCHHBIX
pE3yNbTaTOB.

Dyukyuu u cpagpuxu.

I'paduk xomnozunuu Qyskuuid. ['eomerpuueckue oOpa3bl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTOABl pEIICHUS YpaBHEHHWH W HEpaBEHCTB. | 'paduueckue MeETOABI
pelIeHus 3a/1a4 C apaMeTPaMH.

Hcnons3oBanue rpadukoB (YHKIMA IS UCCIICOBAHUS MPOILECCOB U 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peaabHOU KHU3HU.

Hauana mamemamuueckozo ananu3sa.

[IpumeneHnne Tpou3BOJHON K HCCIEA0BaHUIO (DYHKIIMH HA MOHOTOHHOCTb U OKCTPEMYMBI.
Haxoxnenrne HauboIbIIero 1 HaMMEHbIIEro 3HaYeHU HePEePhIBHON (YHKIIUU Ha OTPE3KeE.

[IpuMeHeHre TPOM3BOAHOW JUIsI HAXOKJIEHUS HAWIy4dlIero PElIEHUs B IPUKIAJIHBIX
3amadax, Ui OINpPENENIEHUs] CKOPOCTH W YCKOPEHHs TIpolecca, 3aAaHHOro (HopMynond wWin
rpaduKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpasHbie 3eMEHTapHBIX
byukuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Huterpan. ['eomeTpuyueckuii CMbICT HHTErpaia. Beruucienue onpenenéHHoro nHTerpaina
no popmyne Hetotona-Jleli6uuma.

IIpumeHeHne wuHTerpana i HAXOXAEHHUS IUIOIAAed MIOCKUX (uryp u o0bEMOB
T€OMETPUYECKUX TEJl.

[Ipumeps! pemenuit AuddepeHnnanbHbIX ypaBHEHUH. MaTeMaTndeckoe MOJIeINpOBaHNE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU((EepeHIINATbHBIX YPaBHEHUH.

INJTIAHUPYEMBIE PE3YJIBTATBI
OCBOEHMSA YYEBHOT' O IIPEJIMETA

INPEAMETHBIE PE3VIJIBTATDBI

K konny oOydenus B 10 kjacce oOyyaroIiuiicsi MOJYYUT CIEAYIOIIME MpPEAMETHBIE
pe3ynbTaThl IO OTAENIBHBIM TeMaM palbouell mporpammbl ydeOHOTro Kypca «AinreOpa u Hayaia
MaTEMaTHYECKOr0 aHAIIN3an:

Yucna u evruucnenus:

- CBOOOZHO OMEpUPOBAaTh MOHITUSIMM: PpAIUOHAIBHOE YHCIIO, OeCKOHeYHas
nepuojuyeckas JpoOb, MPOIEHTHI, HWPPALMOHAIBLHOE YHCIO, MHOXECTBAa PALMOHAIBHBIX WU
JENCTBUTENBHBIX YHCET, MOAYJIb JEHCTBUTEIBHOTO YNCIIA;

- OPUMEHATHh JpOoOU M MPOLEHTHI ISl pelIeHHs MPUKIAAHBIX 3a7a4 U3 pa3IMyHbIX
OTpaciel 3HaHUW U pearbHOU KU3HU;

- NPUMEHSTh NPUOIMKEHHBIE BBIYHUCICHUS, IMpaBWIa OKPYIJIEHUS, MPUKUIKY H
OILIEHKY pe3yJIbTaTa BEIYMCIICHMI;

- CBOOOJHO ONEPUPOBATH MOHATUEM: CTETIEHD C IIEJIBIM IT0Ka3aTeIeM, CII0JIb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTENbHBIX YMCEN ISl pEelIeHHs MPaKTHYEeCKUX 3a7ad



IPECTaBICHUS JAHHBIX;

- CBOOOJTHO OIEPHPOBATH TMOHATHEM: apU(PMETHUECKUH KOpPEeHb HaTypaJbHON
CTETICHHU;

- CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAIlMOHAJILHBIM ITOKa3aTeIIeM;

- CBOOOJHO ONEpPHPOBATh MOHATUSAMH: JiorapudM UYUCHIA, JECATHYHBIE U
HaTypaJbHbIE JOrapupMBbl;

- CBOOOJHO OIEpPUPOBATH MOHATUAMU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC
YKCJIOBOTO APTYMEHTA;

- ONEpUPOBATh TMOHATHAMU: APKCHHYC, ApKKOCMHYC M apKTaHI€HC YHCIOBOIO
apryMeHTa.

Ypasnenus u nepasencmea:

- CBOOOJTHO OIEPHPOBATh MOHATHUSAMH: TOXXIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIC YPAaBHEHUS M YpaBHEHHI-CIICICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

- OPUMEHATh  pa3iMyHble METOJbl PELICHHUS palMOHAIBHBIX U JAPOOHO-
paLMOHATILHBIX YPAaBHEHUN, IPUMEHATh METO/1 HHTEPBAJIOB JUIs PELLICHUS HEPABEHCTB;

- CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOTOYJIEH OT OJTHOWIIEPEMEHHOMH,
MHOT'OWIEH C LeJbIMU KO3(PPHUIHEHTaMH, KOPHU MHOTOWIEHA, IPUMEHSTh JIeIEHUE MHOTOYJICHA
Ha MHOTOUIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenns 3agay;

- CBOOOJTHO ONEpPHPOBATH MOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHWH, MaTpHIIa,
OTIpEeNeNIUTENb MAaTpPHIbl 2 X 2 M €ro TeOMETPHUYECKHUH CMBICHI, HCIIOJIb30BaTh CBOWCTBA
onpenenutTens 2X2 ISl BBIYMACICHUS €r0 3HAYCHUs, MPUMEHSATh ONPENCeIIUTENN s PelIeHus
CHUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTYyallUd C MOMOLIbI0 CHCTEMbI
JUHEWHBIX YpaBHEHWH, UCCIel10BaTh IOCTPOEHHbIE MOJAEIM C IIOMOIIBIO MaTpull H
olpenenuTeneil, THTEPIPETUPOBATh MOJYYEHHBIH pe3yabTaT; UCII0Ib30BaTh CBOICTBA NeiCTBUI
C KOpHAMH s TpeoOpa3oBaHUS BbIPAXKEHUH; BBINOJIHATH MPeoOpa3oBaHMs YHCIOBBIX
BBIpa)KEHUH, COIepKAIUX CTENEHHU C PallMOHAIBHBIM [TOKa3aTeleM;

- UCIIOJIb30BaTh CBOMCTBa Jjlorapu@moB yisi mpeoOpa3zoBaHUs JIOTapuPMUUYECKUX
BBIPAKECHMI;

- CBOOOJTHO ONEpUPOBATh TOHATHIMU: HPPAMUOHAIBHBIEC, [TOKa3aTeIbHBIE U
Jorapu(pMHUUECKUE YpaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCHIIBHBIX MEPEX00B
WJIN OCYILECTBIISIS MPOBEPKY KOPHEH;

- OPUMEHSATh OCHOBHBIE TPUIOHOMETpHUUYEecKHe (opMyibl Juis HpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

- CBOOOJTHO ONIEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE YpPaBHEHHE, TPUMEHSTh
HE00X0IMMBbIE (POPMYITBI TSl PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKHUX YpPaBHEHUIA,

- MOJIEIIPOBATh peallbHbIe CHTYalluU Ha SI3bIKE areOphl, COCTABISTh BBIPAKCHUS,
ypaBHEHHsI, HEpPaBEHCTBAa TI0 YCIOBHIO 3a/adyd, WCCICI0BATh TIOCTPOCHHBIE MOJEIN C
UCTIOJIB30BaHUEM armapaTa anreOpsl.

Dynxyuu u epagpuxu:

- CBOOOJTHO ONEpUpPOBaTh MOHATHUAMM: (YHKLUS, CIOCOOBI 3ajaHus (YHKIHUH,
B3aUMHO OOpaTHble (YHKIMM, KoMOo3uuus (QyHKOUE, rpaduk GyHKUHUH, BBITOIHATH
3lIEMEHTapHbIe MTpeodpa3zoBaHus rpaguKoB QyHKIIHIA;

- CBOOOJTHO OTEPUPOBATh TOHATHAMHU: OOJACTh OINpENeNeHUs] U MHOXECTBO
3HAYCHUH QYHKITUH, HYTH (YHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

- CBOOOJHO  ONEpUPOBATh TOHATHSAMH: UYETHBIE W HEU€THBIE  (YHKIIHH,
nepuouiecKkne (YHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCHMYMBl H MHUHHMYMBI



byHKIIMHA, HanOOJIbIIIEe U HAUMEHBIIIEE 3HAaYeHHE (PYHKITUU HA TTPOMEIKYTKE;

- CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: CTENEHHAs (YHKIMA C HATypalbHBIM H
LEeNBIM TIOKa3aTeneM, rpaduk CTeNeHHOW (YHKIMH C HAaTypaJbHBIM M IENBIM IOKa3aTeleM,
rpaduK KOpHS N-0i CTENEeHH KaK (PYHKIIUM 0OpaTHOM CTENEHU C HATYpaJbHBIM ITOKa3aTeIIeM;

- OIEpUpPOBaTh MOHATUSAMM: JIMHEHHAs, KBajpaTu4yHas U JApoOHO-TMHEHHAas
(YHKLIY, BBIIOIHATh 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOEHUE UX IPa(UKOB;

- CBOOOJHO OIEpUPOBaTh IMOHATUSAMM: IIOKa3aTeldbHas U Jorapupmuyeckas
(GyHKLUH, UX CBOICTBA U rpad)MKH, UCIIOJIb30BATh UX IPpaUKU AJIs peIleHUs ypaBHEHUI;

- CBOOOJITHO ONEPUPOBATH IMOHATHUIMHU: TPUTOHOMETPHUUYECKAsE OKPYXKHOCTb,
OTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIMKA YHCIOBOTO apryMEeHTa;

- UCTIOJIb30BaTh TpaduKu (GYHKIMNA [T HCCIEOBAHMUS MTPOLECCOB U 3aBUCUMOCTEH
IPY PELICHUH 3aj1a4d U3 APYrHX y4yeOHBIX IPEAMETOB U PeabHOM )KU3HHU, BBIpaXKaTh (GOpMysIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Hauana mamemamuueckozo ananusa:

- CBOOOJHO ONEpUPOBaTh MOHATHAMM: apupMeTHdeckas M TeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YyObIBarollass TIeoMeTpuyecKkas Mporpeccus, JUHEHHbIM U
9KCHOHEHIMAIIBHBIN pOCT, POpMyJia CIOKHBIX TPOLEHTOB, UMETh NPECTABICHNUE O KOHCTAHTE;

- UCIIOJIb30BaTh IPOTPECCUU JUISl PEIIEHUs pealbHbIX 3ajad MPUKIATHOIO
XapakTepa; CBOOOJHO OINEPHPOBATH MMOHATHAMH: IOCIEIOBATEIBLHOCTD, CIIOCOOBI 3aJaHHS
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIn3a KaK aHajan3a OECKOHEYHO MallbIX;

- CBOOOJTHO ONEpHPOBAaTh MOHATUSMH: HENpPEpbIBHbIE (YHKLMH, TOYKH pa3pbiBa
rpaduka QyHKIMH, ACUMOTOTHI rpaduka yHKIIHH;

- CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIHSA, HENpepblBHAs Ha OTPE3KE,
INPUMEHSTh CBOMCTBA HETIPEPBIBHBIX (DYHKLUHN s pellieHHs 3a]1a4;

- CBOOOJIHO ONEpPHPOBATh MOHATHAMM: MEpBas U BTOpas MPOU3BOJHBIE (YHKIIMH,
KacaTesbHas K rpa@uky QpyHKINU;

- BBIUNCIISTH POU3BOJIHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO U KOMIO3UIMH JIBYX
(GyHKIMH, 3HaTh POU3BOIHBIC AIEMEHTAPHBIX (PYHKIINIA;

- MCIIOJIb30BaTh T€OMETPUUECKHUH U PU3NUYECKUIN CMBICI TIPOU3BOIHOMN JIJIsl pEIICHUS
3az1ad.

Mmnooicecmea u nozuxa:

- CBOOOJIHO OINEPUPOBATh MOHATUSMHU: MHOXKECTBO, ONEpallMi HaJ] MHOXXECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaTr Uil ONMCAaHUS PpeajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUN 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

- CBOOOZHO OINEpPUPOBaTh TOHATHUAMU: OINpEJeNieHue, TeopeMa, YypaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4YecKoro o0beKTa, JOKa3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUS U
HEPaBEHCTBA.

K konmy oOydenus B 11 kjacce oOyyaroIIMiCsl MOJYYUT CIEAYIOIIME MpeAMETHbIC
pe3ysbTaThl 1O OTJEIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTEMaTHYECKOT 0 aHaJIN3a»:

Yucna u eviuucnenus:

- CBOOOJHO ONEPUPOBATh MOHATUSMHU: HAaTypalbHOE U IIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yucen, HOA u HOK
HATypaJIbHbIX YHMCEN JJIsl peleHus 3a1a4, IPUMEHATh alroput™ EBkina;

- CBOOOJHO ONEPUPOBATH MOHATHEM OCTAaTKa M0 MOYJIIO, 3aIIMCHIBATh HATYPAJIbHBIE



Yucia B pa3JINYHbIX MO3ULIMOHHBIX CUCTEMaX CUUCIICHUS;

- CBOOOJHO ONEPUPOBATh MOHATUSMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUICKCHBIX ~ YWCEJNl, MpPEJCTABIATh KOMIUICKCHBIE 4YHCIa B  anreOpandeckod u
TPUTOHOMETPHUUYECKON (hopMe, BHITOIHATH apu(METHUECKUE ONepaIli ¢ HUMH U N300pakaTh Ha
KOOPAMHATHOW IIOCKOCTH.

VYpasnenus u nepasencmea:

- CBOOOJHO ONIEpUpOBaTh MOHATHAMU: HPPALUOHAIBHBIC, IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOIIBIO PABHOCUIIBHBIX I1EPEXOJIOB;

- OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHNUS;

- CBOOOJHO  OMEpPHPOBATH  MOHATHEM  TPUTOHOMETPUUYECKOE  HEpPaBEHCTBO,
OPUMEHATh HEOOXOoauMble (OPMYJBl JUIS PEHICHUS OCHOBHBIX THIIOB TPUTOHOMETPHYECKHX
HEPaBEHCTB;

- CBOOOJTHO OIEPUPOBATH MOHATUSMHU: CHUCTEMa M COBOKYIMHOCTh YpPaBHEHHH M
HEPaBEHCTB, PABHOCHJIBHBIE CHCTEMbl U CHUCTEMBI-CIEJICTBHS, HAXOAUTh PELICHUS CHUCTEMBI U
COBOKYIIHOCTEH pallMOHAJIbHBIX, HPPALMOHANBHBIX, IOKa3aTeIbHBIX M JIOrapu(pMUUECKHX
YpaBHEHHI U HEPABEHCTB;

- pelarh palruoHaJIbHbIC, UPPALMOHATIbHBIE, [T0KA3aTeIbHbIE, JOrapUPMUUECKUE U
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOIYIIH U TTapaMeTPhI;

- NPUMEHSTH TpaguuecKre METOIBI IS PEIICHNUS] YpaBHEHHUH 1 HEPABEHCTB, a TAKXKe
3a[a4 C MmapaMeTpamu;

- MOJICIIMPOBATh peabHbIE CHUTYallud Ha S3BIKE alreOpbl, COCTABIATH BBIPAXKCHHUS,
YpaBHEHMsI, HEPAaBEHCTBA M UX CHCTEMBI 110 YCJIOBHIO 3a]1aui, UCCIIE0BATh TOCTPOSHHBIE MOJIEIIH
C MCITI0JIb30BaHMEM alrapara aareopbl, HHTEPIPETUPOBATh MOJYUESHHBINH pe3yibTarT.

Dynxyuu u epaguxu:

- CTpPOUTh TpaUKH KOMIO3UIUK (YHKIMA C TOMOIIBIO 3JIEMEHTApHOI0
UCCIIEIOBAaHMSI U CBOMCTB KOMITO3UIIMU ABYX (DYHKIIHIA;

- CTPOHUTH T€OMETPHYECKHE O0pa3bl ypaBHEHWH M HEPaBEHCTB Ha KOOPIWHATHOM
TUIOCKOCTH;

- CBOOOJTHO OTIEPHPOBATH MOHATHIMH: TPAQUKN TPUTOHOMETPHUIECKUX (DYHKITHIA;

- NPUMEHATHh QYHKIMH JJI1 MOACTHPOBAHUS M UCCIIEOBAHMUS PEATBHBIX IPOIIECCOB.

Hauana mamemamuueckozo ananusa:

- UCIOJIb30BaTh MPOU3BOJHYIO JIJsl MCCIEI0BaHUS (YHKIHMU HAa MOHOTOHHOCTh U
KCTPEMYMBI;

- HaXO/JUTh HauOoJbIllee W HAaUMEHblee 3HaueHHs (YHKLUUU HENpepbIBHOM Ha
OTpe3Ke;

- UCTIONIB30BaTh TPOW3BOJHYIO U HAXOXACHUS HAWIYYIIETO pEUICHHS B
NPUKJIAJHBIX, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKHX, 3aadax, Ui OMpeesICHHsI CKOPOCTH U
YCKOPEHUs TpoIiecca, 3aJaHHOTO (JOPMYIIOHN Wi TpaduKoM;

- CBOOOJTHO ONEpPHPOBATh MOHATHSAMHM: MEPBOOOpa3Hasi, ONpeaeTEHHBIN HHTETpal,
HaXOJUTh TNEpPBOOOpa3HbIE AIIEMEHTAPHBIX (QYHKUUH M BBIYMCIATH HMHTErpal 1o Qopmyie
Hrrorona-Jleiiouunmna;

- HaXOJUTh IJIOUIAIU IJIOCKUX (PUTYp U 0OBEMBI TEJ C TOMOIIBIO HHTErpaa;

- UMEThb TPENCTaBIIEHHE O MaTeMaTHYeCKOM MOJCIMPOBAaHNH Ha IPHUMEpe
cocTaBiieHUs IudepeHnanbHbIX YpaBHEHUH];

- pemarh TMPHUKIATHBIE 3aJa4d, B TOM YHCIE COIHAIBbHO-IKOHOMHUYECKOTO U
(GU3NIECKOTo XapakTepa, CPEACTBAMHI MaTEMAaTHIECKOTO aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC (136 gacoB)
Ne| HawumenoBanue paznenoB u Tem nporpammbl  |[KonudecTBo| DneKkTpoHHBIE (LI POBLIE)
/11 4acoB | 0Opa3oBaTeIbHbBIC PECYPCHI
Bcero
1 [MHOXeCcTBO I€HCTBUTEIBHBIX YHCEIL. 24 bu6nmmoreka [IOK
MuorowieHsl. PanmoHanbHble ypaBHEHUS U https://m.eds00.ru/673172bf
HepaBeHCTBA. CHCTEMbI IMHEHHBIX YPAaBHEHU
2 |®ynkiuu u rpadpuku. CtenenHas QyHKIUS C 12 bubmorexa [JOK
LIE€JIBIM I10Ka3aTelIeEM https://m.edso00.ru/75c82289
3 |Apudmernueckuii KOpeHb N-0il CTEIICHH. 15 bu6mmoreka [JOK
WppanuoHaiibHble YpaBHEHUS https://m.edsoo.ru/1b14b4d6
4 [lokazarenpHas GpyHKIMS. [loka3aTenbHbIC 10 bubnuorexa [JOK
YpaBHEHUS https://m.edso0.ru/c688a2e5
5 lorapudmuueckas pynkuus. Jlorapudmuyeckue 18 bubnmnoreka [JOK
YpaBHECHUS https://m.edsoo.ru/b83ab9f5
6 |TpuroHoMeTpuuecKUe BBIPAXKEHHSI U YPAaBHEHUS 22 bubnuorexa [JOK
https://m.edsoo.ru/9ed2eee4
7 [locnenoBaTebHOCTH U IPOTPECCUU 10 bubnuorexa [JOK
https://m.edsoo.ru/9eladeff
8 [HempepoiBubie dhyHkiuu. [Ipon3Boanast 20 bubnmnoreka [JOK
https://m.edso0.ru/ca96725f
9 [loBTOpeHnue, 0000IICHNHE, CHCTEMATH3AIUS 5 bu6numorexa [IOK
3HAHUI https://m.eds00.ru/6c985843
OBILEE KOJIMYECTBO YACOB o 136
[TPOTPAMME
11 KJIACC (136 gacoB)
Ne HaumenoBanwue pa3aenoB u TeM mporpamMmbl  |[KonmuecTBo DNEeKTPOHHBIE
n/m 4acoB (uudpoBsbie)
Bcero oOpa3oBaTenbHbIC
pecypchl
1 VccnenoBanue QyHKIMM ¢ TOMOIIbIO 22 bubnuoreka [JOK
[POU3BOIHOMN https://m.edsoo.ru/alc89b24
2 [lepBooOpazHas u uHTErpa 12 bubnnoreka [JOK
https://m.edso0.ru/d6b88931
3 ['padyKu TPUTOHOMETPHUECKUX (DYHKIIUH. 14 bub6mmorexa [IOK
TpuronomeTpuyeckre HEpaBeHCTBA https://m.edsoo.ru/be4fdc16
4 HppauroHanbHbIE, TOKA3aTEIbHbIE U 24 bubnnoreka [JOK
nmorapu@MuUecKue HepaBeHCTBa https://m.edsoo.ru/b1fe93ee
5 KoMIIekcHbIe rciia 10 bubnmoreka [JOK
https://m.edso0.ru/3a41cc66
6 HartypanbHble u 11e51b1e 9ucia 10 bubnuotexa [JOK
https://m.edso0.ru/68bb5921
7 CucreMsl pallMOHaIbHBIX, UPPALNOHAIBHBIX 12 bubnuorexa [IOK
[MOKa3aTeIbHBIX U Jorapu(pMUUECKUX YpaBHEHHM https://m.eds00.ru/636¢7cd8
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Ne HaumenoBanue pasnenoB u TeM nporpammbl  |KonndectBo DJIEKTPOHHbBIC
/T JacoB (mudpoBsIe)
Bcero o0Opa3oBaTeNbHbIC
pecypcsl
8 3ajaun ¢ mapameTpamMu 16 bubnunorexa [JOK
https://m.edso00.ru/85ea8653
9 [ToBTOpEeHME, 0000IIIEHUE, CUCTEMATH3AIUS 16 bubnmoreka [JOK
3HAHUN https://m.edso0.ru/5422efad
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136

PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA
«T'EOMETPUSI»

HOACHUTEJBbHAA 3AIINCKA

l'eomerpust siBisieTcss OAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3yYECHHUs AUCLHUILUIMH €CTECTBEHHO-HAyYHOU
HalpaBJIEHHOCTH M MPEIMETOB 'yMaHUTapHOro 1ukia. Jlornueckoe MblluieHue, GpopmMupyemoe
IpU U3yYEHUU O0YYarOIMMUCS MOHATUNHHBIX OCHOB F€OMETPHUH, IIPU J0KA3aTEILCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKH JIOTHYECKUX YTBEPKAEHUI IIPU PELICHUN F€OMETPUYECKUX 3a/1ayu, YMEHUE
BbIIBUI'aTb W OIIPOBEPTraTb T'UIIOTE3bI HCIMOCPCACTBCHHO HCIIOJIB3YIOTCA IIPH PCUHICHUH 3aaad
C€CTCCTBCHHO-HAYYHOI'O IMKJIa, B YaCTHOCTH (bI/ISI/IIIeCKI/IX 3agad.

Henb ocBoeHus nporpaMmbl yueOHOro Kypca «l'eomerpusi» Ha yriyOJ€HHOM YpOBHE -
Pa3sBUTUC HHAWBUAYAJIBHBIX crocooHocTei 06yqa}onmxcs[ Ipu M3Y4YCHHUH TICOMCTPHHU, KakK
coCTaBJIsAIOLIeH mpeaMmeTHON obOnactu «MaremaTuka W MH(QOpPMaTHKa» dvepe3 obecreueHue
BO3MOXKHOCTH HPUOOPETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TeOMETPUYECKHX 3HAHUU U
NefcTBUH, crenn(UYHbIX F€OMETPUH, U HEOOXOAMMBIX Ul YCIEIIHOro Mpo(ecCHOHAIbHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[IpropuTeTHBIMU 3aa4aMM Kypca T€OMETPUH Ha YTIyOJIEHHOM YPOBHE, PACIIUPSIIOIIMMHU
N YCUJIMBAIOIIUMHU KYypC 0a30BOro YPOBH:, ABJIAKOTCA:

. paclIMpeHHe MPEACTABICHUS O TEOMETPUM KAaK 4YaCTU MHUPOBOW KYIBTYpbl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H FT€OMETPHH C OKPYKAIOIIUM MUPOM;

. (dopMHpOBaHUE MPEACTaBIECHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O BasKHEHIINX
MaTE€MaTU4YECKUX MOJEIISAX, TO3BOJISAIOIINX OIUCHIBATh U U3Y4aTh Pa3HbIE SIBICHUSA OKPYKAIOLIETO
MUpa, 3HAHKE MOHATUHHOTO anmapara o pasjeny «CTepeoMeTpus» yueOHOTo Kypca TeOMETpUH;

. (dopmMHpoBaHUE YMEHHS BJaJ€Th OCHOBHBIMHU MOHSATHSAMU O HMPOCTPAHCTBEHHBIX
¢urypax U MX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (OpMyJl M YMEHHE UX NPUMEHSATH,
YMEHUS I0Ka3bIBaTh TEOPEMBI U HAXOJIUTh HECTaHJApTHBIE CIIOCOOBI peIIeHus 3a/1a4;

J dbopMHUpOBaHKHE YMEHHUS PACIIO3HABATh HA YePTEKaX, MOJCISIX U B PEATbHOM MHPE
MHOT'OI'PAHHUKH U TEJa BPAILLEHUs, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIENH;

° q)OpMI/IPOBaHI/Ie IMIOHUMAaHHs BO3MOXHOCTH aAKCHOMATHUYCCKOIr'o ITOCTPOCHHA
MaTeMaTHYeCKUX TeopHuil, (opMuUpOBaHHE MMOHMMAHUS POJU AKCHOMATHKH TNPH NPOBEICHUU
pacCyKIeHUN;

L q)OpMI/IPOBaHI/Ie YMCHHA BJIAACTh MCETOAAMHU O0Ka3aTCJIbCTB W aJIr'OPUTMOB
pemICHUsA, YMECHUA HUX MNPUMCHATH, MMPOBOAWUTL JOKA3aTCJIBHBIC PACCYXKACHUA B XOJ€ PCIICHUSA


https://m.edsoo.ru/85ea8653
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CTEpEOMETPUYECKHUX 33Jad M 3aJa4 C [PaKTUYECKUM CoJepKaHueM, (OpMHUpPOBaHHE
NpPEACTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTEMaTHYECKHX
YTBEP)KJICHHI U POJIM aKCHOMATUKU B TIPOBEICHUH JISTYKTUBHBIX PACCYXKICHUMH;

J pa3sBUTHE U COBEPLICHCTBOBAHUE MHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
00y4aromuxcs, MO3HABATEIbHON aKTUBHOCTH, HCCIIEAOBATEIILCKAX YMEHHUH, KPUTUYHOCTHU
MBILICHHS], UHTEpECca K U3y4EHHIO T€OMETPUH;

J (dopmupoBaHHe (QYHKIMOHAIBHOM I'pPaMOTHOCTH, pEJIEBAaHTHOM TI'€OMETPUMU:
YMEHUS pacrio3HaBaTh MPOSBICHUS TEOMETPUUYECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU W3YUYEHUH JIPYTUX YYeOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJECIMPOBAHUS PEAIbHBIX CHTYallUid, HCCIeIOBaHUS
MOCTPOCHHBIX MOJIeNeH, MHTepIpPETaIlMy OTYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEpKATEIBHBIMH JIMHUSAME yueOHOTO Kypca «I'eomerpusi» B 10-11 kmaccax
ABIOTCS: «lIpsiMBle M IJIOCKOCTH B IpPOCTpaHCTBe», «MHororpaHHukn», «Tema BparieHus»,
«BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBEY, «J{BUKEHHS B IPOCTPAHCTBE.

ChopmynupoBannoe B PI'OC COO tpeboBaHHE «yMETh OMEPUPOBATH MOHATHIMM,
pEJICBaHTHBIX F€OMETPUU Ha yriiyOoiaéHHOM ypoBHe oOyueHus B 10-11 kiaccaX, OTHOCHUTCS KO
BCEM COJIepKATeIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHHUH
pacrpenensieTcsi He TOIBKO MO COepKaTeIbHBIM JIMHUSAM, HO | 110 rojam o0yuenus. CopepikaHue
00pa3zoBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3ysibTaraM ocBoeHUs1 DenepanbHoil paboueit
IPOTPaMMBI, pacTipeIeIEHHBIM 110 TOJaM 00Y4eHUs1, CTPYKTYPUPOBAHO TAKMM 00pa30M, 4TOOBI KO
BCEM OCHOBHBIM, NPUHIMIIMAIBLHBIM BOIIpOcaM oOydarolrecs o0paliaiuch HEOJHOKPATHO, YTO
IO3BOJISIET ~ OpPraHU30BaTh  OBJIAZICHHE T'€OMETPUYECKUMHU  MOHATUSMM M HaBBIKAMU
[IOCJIEI0BATEIbHO UM IOCTYNATENbHO, C COOJIOJEHUEM NPHUHIMIIA MPEEeMCTBEHHOCTH, a HOBBIE
3HaHUS BKIII0YATh B OOIIYI0 CUCTEMY '€OMETPUUYECKHX MPeICTaBICHUH 00yJaromuxcs, pacumpss
U yriyonsis e€, 00pas3ys MpoyHble MHOKECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

o co3zaTh ycaoBus Ui auddepeHnnany o0ydeHus, HoCTpOSHHs MHIMBUAYaIbHBIX
o0pa3oBaTeNbHBIX MpOrpaMM, o00ecHeunTh YrIIyOJEHHOE U3yuyeHHEe TEeOMETpPUM  Kak
COCTaBJISIIONIEH yueOHOTO TIpeamera «MaTeMaTukay;

o HOJArOTOBUTH OOYYAIOUIMXCS K MPOJODKEHUIO M3YYEHHUS MAaTeMaTUKH C Y4ETOM
BbIOOpa Oyaymelt mpodeccun, oOecreunBas HPEEMCTBEHHOCTh MEXJIy OOmMUM U
MpoQeCCHOHAIBHBIM 00pa30BaHUEM.

OO6m1ee 9nCIIo 4acoB, PEKOMEHIOBAHHBIX ISl U3y4eHHUs TeOMETpHUH, cocTapiisieT 204 Jaca:
B 10 xmacce - 102 gaca (3 gaca B Henento), B 11 kimacce - 102 gaca (3 gaca B Henemio).

Y4eOHO-MeTOANYeCKUI KOMILIEKT.

1. T'eomerpus. 10 knacc. YrnyOsieHHbIH ypoBeHb : yueOHuK / A.I'. Mep3nsk u ap. — M.:
ITpocsemienue, 2024.

2. 'eometpus. 11 kiacc. YrayoneHHbli ypoBeHb : yueOHuk / A.I. Mep3nsk u np. — M.:
ITpocsemenue, 2025.

COILEPKAHUE YYEBHOI'O ITPEJIMETA

10 KJIACC
Hp}lele U njaocKkocmu 6 npocmpancmaee.
OCHOBHbBIC TOHATHUS CTCPCOMCTPHUH. Tqua, npsiMasd, ImI0CKOCTb, MPOCTPAHCTBO.



[TonsiTe 00 aKCHOMaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLMecs, NapajieiIbHbIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMApAJUICIIbHBIE IIPSMbIE B IIPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX
NpSIMBIX, ApaJUIEIbHOCTh NOpsAMOM U IIockocTH. [lapamiensHoe MW LEHTpaJbHOE
poeKTUpoBaHue, n3odpaxenue ¢puryp. OCHOBHBIE CBOICTBA MapalljieIbHOIO MPOEKTUPOBAHUS.
N3ob6paxenue ¢Guryp B mapauieabHOM MPOEKIUU. YTJIbI C COHAMPABIEHHBIMU CTOPOHAMHU, YTOJ
MEXAYy NPSIMBIMH B NpPOCTpaHcTBE. llapaienbHOCTh MIOCKOCTEN: NapajieibHble IUIOCKOCTH,
CBOICTBA MapaIeNbHBIX TIocKocTel. [IpocTeiire npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TETpa’ap, NapalIeNIEeNUIE], TIOCTPOCHUE CEYEHUN.

[lepneHUKYIApPHOCTE HPSAMOM M IUIOCKOCTH: IEPHEHAUKYJISAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IIPSMBbIE IapajUIeIbHbIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYIISIPHON TIOCKOCTH.
OpTtoronanbHoe MpoeKkTupoBaHue. llepneHaukynsap M HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU [0
IUIOCKOCTH, PAcCTOSHUE OT NPSIMOM [0 TUIOCKOCTH, MPOEKIus (UTypbl Ha MJIOCKOCTb.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTibl B IPOCTPAHCTBE: YTOJ MEXAY IPSAMOM U INIOCKOCTBIO, ABYTPAHHBIN YT OJ1, TNHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatHtoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB ¥ CUHYCOB ISl TPEXTPAHHOTO YIJIa.

Mmnozozpannuku.

Buzabl MHOrOrpaHHukoB, pa3BEpTKa MHororpaHHuka. [Ipusma: n-yronpHas npusma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M TOJIHAS TMOBEPXHOCTHh Mpu3Mbl. [lapannenenumnen,
NpsIMOYTOJIbHBIA MapajuleNienunel W ero cpoWcTtBa. KpaTyailluve Nyt Ha NOBEPXHOCTHU
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. IMupamuma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHel
NIpaBUIBHON TNpamubl. [IpaBuiibHBIE MHOTOTpAaHHHKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHASI TMPaMK/JIa U TPaBUIIbHBIN TeTpasp, KyO. [IpeacraBnenue o
MIPAaBWIbHBIX MHOTOIPAaHHUKAX: OKTAdIP, AJOJECKA3AP U UKOCADIP.

Beluuciienue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, quaroHaiu, yrisl. [lnomans 0okoBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IJIOIIA{b OCHOBaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTHU MpsIMOI mpu3Msbl. [lnomaas OOKOBOM MOBEPXHOCTU U MOBEPXHOCTU MPaBUIIbHOU
MApaMUJIbl, TEOpPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPHM IPABUJIBHBIX MHOTOTPAaHHHKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapaJUIeNIeNUNeNd, CUMMETPHUS
MPaBWIbHBIX MPHU3M, CHAMMETPUS MPABUILHON MUPAMHUJIBI.

Bexmopbul u koopounamut 6 npocmpancmee.

[ToHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, NJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOpAMHU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4K ciio. CBOMCTBA CIIOKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha ynciio. [ToHsTHE KOMIUTaHapHbIE BEKTOPHL. [ [pU3HaK KOMITIIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamenenunena. TeopemMa O pas3IoKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsmMoyrosbHas cuctema koopauHaT B npoctpaHcTBe. KoopanHatel Bektopa. CBA3b



MEXy KOOpJMHATAaMH BEKTOpa M KOOPAMHATAMHU TOUYEK. YTosI Mexay Bekropamu. CkaispHoe
IIPOU3BE/IEHUE BEKTOPOB.

11 KJIACC

Tena epawienus.

[MonaTus: UMIMHApPUYECKAs TOBEPXHOCTb, KOHWUYECKas TIOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, 00pa3yrolIMe NOBEpXHOCTEN. Tena BpaleHus: UMINHIP, KOHYC, yCe4EHHBINH KOHYC,
cdepa, mwap. B3anmHoe pacrnonoxkenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHHs Ha II0cKocTH. Pa3BépTka nninmuuapa u konyca. Cummerpust chepsl
U 1Iapa.

O6BéM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM NpsIMONM M HAKJIOHHOM MPU3MBI, LMIUHAPA,
nupamMuibl ¥ Konyca. O0bEM mapa 1 1apoBOro CETMEHTa.

KomOuHanmu Ten BpamieHMs W MHOTOTpaHHMKOB. llpu3ma, BOucaHHass B LMJIMHID,
onucaHHas okojio LwiuHApa. [lepeceuenue cdepsl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTI'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomans MOBEepXHOCTH LMIMHIpPA, KOHYca, miouaas chepsl u e€ vacteil. Ilogobue B
npoctpancTBe. OTHomeHue OOBEMOB, IUIOIIAJEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[loctpoeHne ceyeHWid MHOTOTPAHHUKOB M TEN BpallEHHUs: CEYCHHUS LWIMHIpA
(mapayuiebHO M TEPHEHIUKYJISIPHO OCH), CEUEHHUs KoHyca (MapauieIbHOe OCHOBAaHHUIO U
IpoXoJsllee Yepe3 BEpLIMHY), CEUeHHs ILIapa, METOJbl MOCTPOSHHsI CEYEHUI: METOJ CIIEIOB,
METO/i BHYTPEHHET0 IPOEKTUPOBAHUS, METO]] IIEpEeHOCA CEKYILEH MIOCKOCTH.

Bexmopul u koopounamut 6 npocmpancmee.

Bekrops! B mpocTpancTse. Onepaiuu Haja BeKTopaMi. BeKTopHOe yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHs. [IpsimoyronbHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

Jeusicenusn 6 npocmpancmee.

JBwxeHust mpoctpaHcTtBa. OtoOpaxeHus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBa JABWKEHHH. BuIbl NBUKEHUH: mapasieNbHBIA MEpPEeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKpYT mpsiMoii. IIpeoGpa3oBanus nogobus. Ipsmas u chepa
Oiinepa.

IINTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHMS YYEBHOI'O ITPEJIMETA

INPEAMETHBIE PE3VIJIBTATHI

K koniy 10 knacca oOyyaromuiicss HAy4uTCs:

- CBOOOJTHO OIEPHUPOBATH OCHOBHBIMHM TMOHATUSMH CTEPEOMETPUU TPU PEIICHUN
3a/1a4 U MPOBEJICHUU MaTEMaTUYECKUX PACcCYXKIECHUN;

- INPUMEHSTh aKCHOMBI CTE€PEOMETPUM U CIEACTBUS U3 HUX IPU PpELICHUU
FeOMETPUUECKUX 3ajay;

- KJIacCCU(UIIMPOBAaTh B3aMMHOE pACIOJIOKEHHE TMPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;



- CBOOOJTHO ONEpPUPOBATh MOHATUAMH, CBS3aHHBIMH C YIJIaMH B IPOCTPAHCTBE:
MEXy IPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSIMOM H IUIOCKOCTHIO;

- CBOOOJTHO OTIEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH; CBOOOIHO
pacrio3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHHKOB (TpU3Ma, MUPAMUAA, MPSAMOYTOJIbHBIHN
napasuieNienumnen, Kyo);

- KJaccu(puIupoBaTh MHOIOI'PaHHUKH, BBIOMpas OCHOBaHMA IS KiaccU(UKaLUY;
CBOOOJIHO ONEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYEHHMEM MHOTI'OI'PaHHHUKOB IIOCKOCTBIO;

- BBINOJIHATh TapajuleibHOE, LEHTPAJIbHOE M OPTOrOHAIBHOE IPOEKTHPOBAHUE
(Guryp Ha II0CKOCTh, BBIIIOJIHATH N300pakeHus (PUIyp Ha MIIOCKOCTH;

- CTPOUTH CEYECHHS MHOTOTPAHHUKOB DPA3JIMYHBIMH METOJAaMH, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXy, COOKY,
CHU3Y;

- BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB (TpH3Ma, MHUPaMUia),
reOMETPUUECKUX TeJl C IPUMEHEHUEM (HopMy;

- CBOOOJIHO ONEpUPOBATh HMOHATUSAMH: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI;

- CBOOOJHO  ONEpUPOBaTH IMOHATUSAMH, COOTBETCTBYIOUIMMU  BEKTOpaM H
KOOpJMHAaTaM B IIPOCTPAHCTBE;

- BBITIOJIHATH ICHCTBHS HA/l BEKTOPAMH;

- pemaTh 3a/la4d Ha J0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOLIEHUHM U HaXO0XKJIEHUE
TeOMETPUYECKUX BEITUYMH, IPUMEHSS U3BECTHBIC METO/IBI IPH PEHICHUH MaTeMaTHYECKUX 3a1a4
HOBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHSI CJIOXKHOCTH;

- OPUMEHATh  MPOCTEeHIIMe  NpOorpaMMHbIE  CpPEeACTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUH CTEPEOMETPUYECKUX 3a/1a4;

- U3BJIeKaTh, IPeOOpa3oBbIBATH W UHTEPHPETHUPOBaTh  HMHPOpMaAIUiO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKax U PUCYHKAX;

- NPUMEHSATH TOJyYeHHbIE 3HAHWS Ha IMPAKTHKE: CPaBHUBATh W AHAJIM3UPOBATH
peapHBIE CHTyallud, TPUMEHSTh W3YYEHHBIE TIOHSATHS B TMPOLECCE IMOWCKA PEIICHHS
MaTeMaTU4ecku c(HhopMyIHpPOBAHHON MPOOJIEMbI, MOETUPOBATh PEaIbHbIE CUTYallUU Ha SI3bIKE
TE€OMETPHH, UCCIIEI0BATh TOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAHUEM F€OMETPUUECKUX MOHITUN U
TeopeM, ammapara aireOpbl, pelaTh NPAKTUUECKUE 3a/lauM, CBSI3aHHBIE C HaXO0XJECHHEM
reOMEeTPUYECKUX BEITHUNH;

- UMETh MpE/ICTaBIeHUsI 00 OCHOBHBIX 3Talrax pa3BUTHUS F€OMETPUH KaK COCTABHOM
qacTH (pyHIaMeHTa pa3BUTHsI TEXHOJIOTHI.

K xoniry 11 kiaacca o0ydaromuiicss HAyYUTCS:

- CBOOOJHO  ONEpPUPOBATh  TOHATHAMH, CBSI3aHHBIMH C  ITHJIHMHIPHYECKOH,
KOHUYECKOU U ChepuyecKOil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI OTYyYEHUS;

- OTIEPHPOBATH TIOHSATHSIMH, CBSI3aHHBIMH C TEJaMH BpAIICHUS: IHIIHHIPOM,
KOHYCOM, c(hepoii 1 mapom;

- pacrio3HaBaTh Tejla BpalleHus (LWIMHAP, KOHYC, chepa U map) U OOBICHATH
CHOCOOBI MOJTYYEHHUS Tell BpaIlleHUS;

- KJIaccu(UIMPOBaTh B3aMMHOE PacIoJIOKeHHE c(epbl U IUIOCKOCTH; BBIYHCIATDH
BEJIMYMHBI AJIEMEHTOB MHOTOIPAaHHUKOB M TeJl BpallleHUs, 00bEMBI U IJIOLIAAN MOBEPXHOCTEH
MHOTOTPaHHHUKOB U T€J BPAIIEHUs, TEOMETPUUYECKUX TEJ C IPUMEHEHHEM (HOpMYIT;

- CBOOOJTHO OTIEPUPOBATH OHSATHSIMH, CBSI3aHHBIMHA C KOMOMHAIIMSIMU TEIT BpaIlCHHUS
YU MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIIMCAHHBIA B cepy M OMHCAHHBIN OKOJO cdepsl, chepa,



BIIMCAHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAICHHUS,

- BBIYUCIISAITH COOTHOULICHUS MEXAY IUIOMAIsIMH TOBEPXHOCTEH U 00bEMamMu
IMOIXOOHBIX TEIL,

- n300paxarh M3ydaeMbie (UTYPHI, BHIMOTHITH (BBIHOCHBIE) TUIOCKUE YEPTEKH U3
PHCYHKOB MpPOCTBIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y, CTPOUTH CEUCHHS Tell
BpallleHUs;

- U3BJIEKAaTh, HMHTEPIPETUPOBATH U  MpeoOpa3oBbIBaTh  MHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HA YePTeKax U PUCYHKAX;

- CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

- BBITOJIHATH OIIEPALMY HaJl BEKTOPaMH;

- 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOp/MHAT;

- pelaTe reoOMETPUYECKUE 3a/adyd Ha BBIYMCIIEHHUE YIVIOB MEXIY HPSIMBIMU M
IUIOCKOCTSIMHU, BBIYHCIEHHE PACCTOSIHUM OT TOYKU 10 IUIOCKOCTH, B LIEJIOM, Ha IPHUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

- CBOOOZHO ONEPUPOBATh MOHITUSIMHU, CBI3aHHBIMU C JBUKEHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JABUKEHUM;

- BBITMIOJHATH N300payKEHUS] MHOTOIPAHHUKOM U TEJl BpallleHHs TP NapauieIbHOM
IIEPEHOCE, LIEHTPAJIBHON CUMMETPHUH, 3€PKAJIBHOM CUMMETPHUH, IIPU IIOBOPOTE BOKPYT NPSMOH,
npeoOpa3oBaHusl MOI00MS;

- CTPOUTh CEUEHUS MHOTOTPAHHMKOB M TE€J BpALICHUS: CEUEHUs LWIMHIpA
(mapamienbHO W TEPHEHAMKYJISAPHO OCH), CEUYCHHS KOHyca (MapauiebHOE OCHOBAHHUIO M
MPOXOJSIIee Yepe3 BEPIINHY), CEUCHUS 1I1apa;

- UCIIOJIb30BaTh METO/IbI TOCTPOCHUSI CEUEHUI: METO/I CJIEJIOB, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

- JIOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHMUS;

- NPUMEHATh TeOMEeTpUYecKrue (akThl A pEIIEHUS CTePeOMETPHUECKUX 3ajad,
IPEoJIaratoliuX HECKOJIbKO 1IAaroB pPelIeHHus, €CIM YCIOBHs MPUMEHEHUs 3a/laHbl B SIBHOU U
HEesIBHOH (opMme;

- pemath 3aJaul Ha J0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOUIEHUM U HaXO0XKJEHUE
F€OMETPUUYECKUX BEJIINYUH;

- IIPUMEHATH IPOIPaMMHBIE CPEICTBA U 2JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI
IIPY PELICHNN CTEPEOMETPUUECKHUX 3a/1a4;

- MPUMEHSTh TOJIyUeHHbIE 3HAHHUS Ha TPAKTHKE: CPAaBHUBATh, aHAIU3UPOBATH U
OLICHMBATh pEAJIbHbIE CUTYallUH, NPUMEHATh W3YyYEHHBIE IIOHATHSA, TEOPEMBI, CBOMCTBA B
IpoLecce MOMCKa pPElIeHUs MaTeMaTHYecKu c(OopMynMpoBaHHOW MpoOIEeMbl, MOJEIHPOBATH
peasibHble CHUTyallUM Ha S3bIKE TE€OMETpPUHU, MCCIEA0BaTh IMOCTPOCHHBIE MOJENIHU C
HCIIOJIb30BaHUEM F€OMETPUUECKUX MOHITHI U TEOpEM, arrapaTa ajreopbl, perarb NpakTHIeCKue
3aJ]aui, CBA3aHHbIE C HAXOXKJACHUEM F€OMETPUUYECKUX BEJINYUH;

- UMETb MPEJICTaBIeHNs 00 OCHOBHBIX 3Tanax pa3BUTUS T€OMETPUU KaK COCTaBHOU

- qacTH (pyHJAaMeHTa pa3BUTHSI TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHME

10 KJIACC (102 yaca)
Noe i/t HaunmenoBanue pa3ziesioB U TeM NporpaMMbl KonunuectBo DIJIEKTPOHHBIE
4acoB (mudpoBkIc)
Bcero oOpa3oBaTebHbIC
pecypcsl
1 BBeneHue B CTepeOMETpUIO 23 bu6mmoteka [JOK
https://m.edsoo.ru/4284b
e8b
2 B3aumHoe pacronoxeHue npsiMbIX B IPOCTPAHCTBE 6 bu6mmotexa [JOK
https://m.edsoo.ru/e8e13
9la
3 [lapamiensHOCTh  HPSAMBIX W IUIOCKOCTEH B 8 bubnunorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5682d
452
4 [lepneHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH B 25 bubnunoreka [JOK
IIPOCTPAHCTBE https://m.edso00.ru/c9354
2b5
5 YTl U PACCTOSIHUS 16 bubnmoreka [JOK
https://m.eds00.ru/16¢95
c3a
6 MHOTrOrpaHHUKH 7 bubmmoreka [JOK
https://m.edsoo.ru/51ff5a
bc
7 BekTopsl B MPOCTpaHCTBE 12 bubnnorexa [JOK
https://m.edsoo.ru/dal62
dbc
8 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs 3HAHUI 5 bubnmnoreka [JOK
https://m.edsoo.ru/13be7
183
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
11 KJIACC (102 yaca)
Ne HaumeHoBaHue pa3aenoB v TeéM IPOrpaMMBbI Kommuaecto DEeKTPOHHBIE
n/m 4acoB (udpoBbIe)
Bcero o0Opa3oBaTenbHbIC
pecypcl
1 |AHanuTuyeckas reoMeTpus 15 bubnuorexa [LIOK
https://m.edsoo.ru/7a5e9713
2 [[ToBTOpeHUe, 0000IIEHNE ¥ CHCTEMATH3aIUs 3HAHUH 15 bu6mmoreka [JOK
https://m.edsoo.ru/a2cd38a4
3 |O0BEM MHOTOTpaHHUKA 17 bubnmnoreka [JOK
https://m.edsoo.ru/alad466b
4 |Tena BpamieHus 24 bubnuotexa [JOK
https://m.edsoo.ru/278d4dfd
5 [[Inomaayu moBepXHOCTH U OOBEMBI KPYTIIBIX TEJ 9 bubnuorexa [IOK
https://m.edsoo.ru/29beaf77
6 |/IBrxeHHs 5 bubmuorexa [JOK



https://m.edsoo.ru/4284be8b
https://m.edsoo.ru/4284be8b
https://m.edsoo.ru/e8e1391a
https://m.edsoo.ru/e8e1391a
https://m.edsoo.ru/5682d452
https://m.edsoo.ru/5682d452
https://m.edsoo.ru/c93542b5
https://m.edsoo.ru/c93542b5
https://m.edsoo.ru/16c95c3a
https://m.edsoo.ru/16c95c3a
https://m.edsoo.ru/51ff5abc
https://m.edsoo.ru/51ff5abc
https://m.edsoo.ru/da162dbc
https://m.edsoo.ru/da162dbc
https://m.edsoo.ru/13be7183
https://m.edsoo.ru/13be7183
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/a1a4466b
https://m.edsoo.ru/278d4dfd
https://m.edsoo.ru/29beaf77

7 [loBTOpenue, 0000IIEHHE U CUCTEMATH3AIMs 3HAHUH

Ne HanmenoBanue pa3neiioB U TeM IPOrpaMMBbl Koaunuectso ONEeKTPOHHBIE
/11 4acoB (mudpoBsie)
Bcero o0Opa3oBaTenbHbIC
pecypchl
https://m.edsoo.ru/1daa4342
17 but6mmorexa [JOK

https://m.edsoo.ru/25f8ecf8

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102



https://m.edsoo.ru/1daa4342
https://m.edsoo.ru/25f8ecf8

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

HHOACHUTEJBbHAA 3AIINCKA

VYuebublii kypc «BepoATHOCTP M CTAaTUCTHKA» YIIyOJIEHHOTO YPOBHS SIBIISETCS
IPOIOJDKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO y4eOHOTo Kypca yriyOnEeHHOro YpOBHS Ha ypOBHE
cpeaHero oouiero oOpa3zoBaHMsA. Y4YeOHBIH Kypc MNpenHa3HadeH Uil (opMUpOBaHUS Y
00y4aroIuXcsl CTaTUCTUYECKOM KyNbTypbl M IOHHMaHMsI POJM TEOPUHM BEPOATHOCTEH Kak
MaTeMaTHYeCKOro MHCTPYMEHTA JUIsl M3yUeHUs CIIydalHbIX COOBITUH, BEJTMUUH U IIporieccoB. [lpu
U3y4eHUM Kypca oO0OramaroTcsi MpeICTaBleHUs OOydYaroUIMXCs O METOAaX MCCIIeOBaHUsS
U3MEHYMBOTO MHpA, Pa3BUBACTCS IMOHMMAaHWE 3HAYMMOCTH M OOIIHOCTH MAaTEeMaTUYECKHX
METO/JOB TIO3HAaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MHUPOBO33pPEHUS.

Copepxanue yuyeOHOro Kypca HalpaBiI€HO Ha 3aKpEIUIEHWE 3HAHU, MOJyYEHHBIX MHpU
U3y4EHHH Kypca Ha ypOBHE OCHOBHOI'O 0011ero oOpa3oBaHUs, U HA pa3BUTHE NPEACTABICHUN O
CIIy4alHBIX BEJIMYMHAX M B3aHMMOCBA3SIX MEKIY HUMH Ha BaXHBIX ITPUMEpaX, CEOKEThI KOTOPBIX
HOYEPIHYTHI U3 OKpY’Karollero Mupa. B pesynbrate y o0yyaromuxcs 10JKHO ¢(hOpMUPOBATHCS
OpeicTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOLIMX MaTeMaTHYeCKMX MOJAENX,
UCIOJB3YEMBIX JUI ONHCAaHUS AHTPOIIOMETPUYECKUX M JAEMOrpaUyecKux BEJIMYUH,
NOTPEIIHOCTe B Pa3UYHbIE pOJAa W3MEPEHHAX, JUIUTEIBHOCTH O€30TKa3HOW paboTHI
TEXHUYECKUX YCTPONCTB, XapaKTEPUCTHUK MACCOBBIX SIBJICHUH U MPOIIECCOB B OOIIECTBE. Y UeOHBII
Kypc siBIsieTcss 0a30i IS OCBOCHHS BEPOSITHOCTHO-CTATHCTHYECKHUX METOJIOB, HEOOXOIUMBIX
CHEeMaIuCTaM HE TOJbKO HWHXEHEPHBIX CIEUHMAJbHOCTEH, HO TaKK€ COLHUAIbHBIX U
IICUXOJIOTHYECKUX, TOCKOJIbBKY COBPEMEHHBbIE OOIECTBEHHbIE HAyKH B 3HAUUTEILHOW Mepe
UCTIOJIB3YIOT anmnapaT aHajau3a 00JIbIINX JaHHbIX. L[eHTpaibHyt0 4acTh y4eOHOro Kypca 3aHUMAeT
oOCyX/ieHue 3aKoHa OOJBIIMX YHuCeNl - (YHIAMEHTAIbHOTO 3aKOHA IPHPOJIbl, HMMEIOIIEro
MaTeMaTHUYEeCKyI0 (popMaan3anmio.

B cooTBercTBHM € yKa3aHHBIMH LIEJISIMU B CTPYKType yueOHOro kypca «BeposTHOCTh U
CTaTHCTHKa» Ha YriayOJIEHHOM YpOBHE BBIIEJICHBl OCHOBHBIE COJIEp)KaTENIbHbIE JIMHUU:
«Cny4aiiHble cOOBITUS M BEpOSTHOCTU» U «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMUMO OCHOBHBIX JIMHMM B Y4YEOHBIH KypC BKIJIFOUEHBI JIEMEHTHI Teopuu TpadoB u
TEOPUH MHOKECTB, HEOOXOIUMBIE JUIsl MTOJIHOLIEHHOT'O OCBOEHUS MaTepHala JJaHHOro y4eOHOro
Kypca U CMEXHBIX MaTeMaTUYeCKUX Y4eOHBIX KYPCOB.

Conepxxanne nuHuM «CiydaifHple COOBITHSI U BEPOSITHOCTU» CIIY>)KUT OCHOBOHM JUIS
(bopMHpOBaHUs MTPEICTABICHUN O paclpeeIeHUH BEPOSITHOCTEN MEX Ty 3HAUCHUSIMU CITy4alfHBIX
BEJIMYMH. BakHYI0 4acTh B 3TON COAECPKATEIBHOMN JIMHUM 3aHUMAET U3y4EHHE T€OMETPUIECKOTO
U OMHOMHAJIBHOTO paCHpelesIeHHd W 3HAKOMCTBO C UX HENpPEpbIBHBIMU aHAJOTaMu -
MTOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIPEICICHUSMM.

Tewmbl, cBs3aHHBIE C HENPEPBHIBHBIMU CIy4YailHBIMU BEJIWYHMHAMHU U paCHpelesICHUSMU,
aKIEHTUPYIOT BHHUMaHHE OOYyYaloIUXCS HAa OMHCAHWU W H3YYEHUH CIIy4yallHBIX SIBICHUH C
MIOMOIIIBI0 HENpepbIBHBIX (QyHKIUH. OCHOBHOE BHUMAHHE YJENSETCS IO0Ka3aTelbHOMY |
HOPMAJIbHOMY PaclpeIeICHUSIM.

B yuyeOHOM Kypce mpenycMaTpuUBaeTCsl O3HAKOMUTEIBHOE H3YYEHHE CBSI3U MEXIY



CIIy4aifHBIMU BEJIMYMHAMU U OMTMCaHHUE 3TOM CBA3H C TOMOUIBIO KO3 (pULIHEeHTa KOPPETSIUH U €T0
BBEIOOPOYHOTO aHajora. OTH DBJIEMEHTBl COACPKAHHS Pa3BUBAIOT TeMmy «JlmarpamMmbl
paccerBaHmMsI», U3YYCHHYIO Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa30BaHuUs, U BO MHOT'OM OITHPAIOTCS
Ha CBEJICHUS U3 KYPCOB alIreOpbl M T€OMETPHH.

Emé onun sneMeHT coep KaHusi, KOTOPBIN MpeiaraeTcs Ha 03HAKOMUTEIILHOM YPOBHE -
MOCIIEA0BATEIBHOCTh CIIy4aliHbIX HE3aBUCHUMBIX COOBITUHN, HACTYNAIONIMX B €IUHUILY BPEMEHHU.
O3HakOMJIEHHME C paclpeiesieHUEM BEpPOSITHOCTEH KOJIMYeCTBAa TaKUX COOBITHM HOCUT
pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Y4eOHbIe CIEIUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJIOTHEH U
yIIPaBICHUEM.

OO11ee 9ncI0 9acoB, PEKOMEHIOBAHHBIX JIJISI H3y4eHHS Y4eOHOTO Kypca «BeposTHOCTh U
CTaTUCTHUKa», cocTaiisieT 68 yacos: B 10 kinacce - 34 yaca (1 yac B Heneno), B 11 kiacce - 34 vaca
(1 gac B HexenO).

Y4yeOHo-MeToanYeCKNii KOMILJICKT.

1. Anrebpa u Hauana maremarudeckoro ananuza. 10 kmacc. YriyOneHHBbIH ypOBEHb :
yuebHuk / A.I'. Mepansik u ap. — M.: [Ipocsemenue, 2024.

2. Anrebpa u Havana mareMmartudeckoro ananmuza. 11 kiacc. YrmyOneHHBIH ypOBEHb :
yuebnuk / A.I'. Mepsisik u n1p. — M.: IIpocBemienue, 2025.

COJAEP/KAHUE YYEBHOI'O IIPEIMETA

10 KJIACC

I'pad, cBsa3ublii rpad, nytu B rpade: uukisl U nenud. CteneHs (BaJeHTHOCTb) BEPIINUHBI.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CryvaiiHbple 3KCIIEPUMEHTHI (OMBITH) U CIy4dailHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxozpl). BeposiTHOCTH ciydaiiHOTO COOBITHS. BIM30CTh YAacTOTHI M BEPOSTHOCTH COOBITHI.
CrnyyaliHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omneparuu Haja COOBITUSIMU: TIEpeceueHue, 00beANHEHUE, MPOTHUBOMOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyra cloKeHUs: BEPOATHOCTEH.

VYcnoBHas BEPOSITHOCTh. Y MHOKEHUE BEPOSITHOCTEN. [epeBo CirydailHOTr0O SKCIIEpUMEHTA.
®opmyia noiaHoi BeposaTHocTu. Popmyna baiteca. HezaBucumblie coObITHS.

bunapHbIif ciy4yaliHbIN ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucuMbIe UCTIBITAHUS.
Cepust He3aBUCHMBIX HUCHBITAaHUN N0 mepBoro ycmexa. IlepectaHoBku u daktopuan. Yucio
coueranuil. Tpeyromsauk Ilackans. @opmyna 6uHoma HeroToHa.

Cepust He3aBUCHMMBIX ucnblTaHul bepHymnu. CnyuaiiHelii BBIOOp M3 KOHEYHOM
COBOKYIIHOCTH.

Cnyuaiinas BenuuunHa. Pacrnpenenenue BeposiTHOcTell. [lnarpamma pacnpeneneHus.
Onepanuy Haja CciaydalHBIMEA Benu4YMHamu. buHapHas ciydaiiHas BennduHa. [Ipumepsl
pacripesielieHuil, B TOM 4Yuclie TeoMeTpuueckoe n onHomuaabHoe. COBMECTHOE pacrpesiesieHue
JIBYX CIIy4allHbIX Beau4MH. HezaBucruMeble ciayyaiiHble BETMUUHBI.

MaremaTnueckoe OXHJaHUE CiydailHOW BenuuuHbl (pacnpenenenus). [Ipumepst
NPUMEHEHHUs MaTeMaTHYeCKOro OXKHUIaHMs (CTpaxoBaHue, JoTepes). MaremaTuyeckoe 0XuJjaHue
OuHapHOM ciydailHON BenMYMHBI. MartemaTtnyeckoe OXKUIaHHE CYMMBbI CIy4YalHbIX BEIHYHH.
Marematruueckoe 0XKH/1aHue T€OMETPUUYECKOT0 U OMHOMHUAIBHOIO pacrpeaeeHui.

Jucnepcusi W CTaHIApTHOE OTKJIOHEHHWE CIyYallHOW BENIMYMHBI (pacmpenerncHus).
Hucniepcusi OMHapHOW CIydyalHOW BENWYMHBI. MareMaTuueckoe OXHUJAaHUE TPOU3BEIACHUS W



JHCIIEPCHS CyMMBI HE3aBUCUMBIX CIyYalHbIX BEJIMUYUH. J(Ucnepcus u cTaHIapTHOE OTKIOHEHHE
OMHOMUAIBHOIO pacupeneneHus. Jucnepcuss M CTaHAAPTHOE OTKIOHEHUE TIE€OMETPUUYECKOTO
pacrpeeeHusl.

11 KJIIACC

HepasenctBo YeObimeBa. Teopema YUeOwimeBa. Teopema bepHymin. 3akoH Oo0JbIINX
yucen. BbeiOOpouHBIi MeTOj uccienoBaHui. BbeiOopounbie xapakTepucTukd. OleHHUBaHUE
BEPOSITHOCTH COOBITUS 110 BEIOOPOUHBIM JaHHBIM. [IpoBepka MpOCTEHIINX TMIOTE3 C NOMOILBIO
U3Y4YEHHBIX PacCIpeIeICHUN.

HenpepsiBable ciydaiinble BenuuuHbL. [Ipumepsl. DyHKIMSA IITIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpellelleHUe MU €ro CBOMCTBA. 3ajaud, HPUBOJALINE K
[I0KA3aTeIbHOMY pacCHpeleleHuI0. 3aJaul, MPUBOIALIME K HOPMAJIbHOMY pAaCIpEAeIeHUIO.
@OyHKIUS IUIOTHOCTH BEPOATHOCTH I10KA3aTENBHOIO pacHpeAeieHus, (QYHKUUS IUIOTHOCTH
BEPOATHOCTH HOPMaJbHOrO pacnpeneneHuss. OyHKIUSA IUIOTHOCTH W CBOMCTBA HOPMAJIBHOTO
pacnpeneseHusl.

[TocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITMH. 3ajaud, NPUBOAALIME K
pactpenenenuro Ilyaccona.

KoBapuamust nByx ciaydaidHeix BenuuuH. KodQduumeHT IHHEHHOW KOPPEISIHH.
CoBmecTHBIC HAOMIOIEHNS IBYX BeIHUnH. Beibopounsiii koahdunuent xoppensiuun. Pasnmuane
MEXIYy JIMHEHHOM CBS3bI0 M IIPUYHMHHO-CIEACTBEHHOM CBs3bl0. JIMHEHHas perpeccusi, METOX
HAaUMEHBIINX KBaJPATOB.

IIVTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHMSA YYEBHOT' O IIPEJIMETA

[NPEAMETHBIE PE3VJIBTATHI

K xoniry 10 kiaacca o0ydaromuiics HAyYUTCS:

- CBOOOJTHO OTEepUpPOBATh MOHATUAMU: Tpad, IIIOCKUM rpad, cBI3HbIN rpad, MyTh B rpade,
LeNb, LIUKII, IEPEBO, CTENIEHb BEPILIUHBI, JEPEBO CIy4YalHOTO SKCIIEPUMEHTA;

- CBOOOJHO OINEpPHUPOBATH MOHATUSAMH: CIy4ailHBIN SKCIEPUMEHT (OIBIT), Cly4aiHoe
COOBITHE, 3JIEMEHTAapHOE cllyyailHoe COObITHE (3JIEMEHTApHbBI MCXOJ) CIIy4aifHOIO OIIbITa,
HaXO/IUTh BEPOSTHOCTU COOBITHI B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

- HaXO/AUTh U (HOPMYIHPOBATH COOBITHS: MepeceyeHne, 00beIMHEHNE JaHHBIX COOBITHH,
coObITHE, TPOTUBOIOIOKHOE JaHHOMY, MCIOIb30BaTh JUarpaMMmbl Oifjiepa, KOOPAUHATHYIO
OpsIMyI0 JJIsl  pelleHus 3a7ad, I[0JIb30BaTbcs (OPMYJON CIIOKEHHS BEPOATHOCTEH st
BEPOATHOCTEN BYX U TpEX CIy4YailHbIX COOBITUI;

- OmepupoBaTh TMOHATUSMU: YCIOBHAs BEPOATHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHOT0 HKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITHI €
MOMOIIBIO TpaBWJIa YMHOXKEHUS, JIepeBa CIy4aiiHOTO OIbITA, UCIOIb30BaTh (OPMYILY MOTHOU
BEpOSATHOCTH, (hopMmyiy baiieca mpu pemieHun 3aaad, OnpenessaTh HE3aBUCUMOCTb COOBITUH 1O
(dbopMyIie U o OpraHu3alMy CIy4yaifHOro 3KCIepuMeHTa;

- NPUMEHSTh W3Y4YEHHbIE KOMOMHATOpHBbIE (GOPMYIBl IS MEPEYUCICHUS AIIEMEHTOB
MHO’KECTB, JJIEMEHTapHbIX COOBITUH CIIy4allHOTO OIbITa, pEIIeHHs 3aJady 10 TeOopuu
BEPOSITHOCTEM;

- cBOOOJHO ONEpUPOBATh MOHATHIMU: OMHAPHBIN CIIy4alHbIN OMBIT (MCHBITAHUE), YCIIEX



U HeyJauya, He3aBUCUMbIE HCIIBITAHUS, CEPUS UCIBITAHUH, HAXOAUTh BEPOSTHOCTH COOBITHI: B
CepUU UCIBITAaHUN 10 IEPBOTO yCIieXa, B CEpUU UCIBITaHUN bepHysuin, B OIbITE, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEUYHOUW COBOKYITHOCTH;

- cBOOOAHO ONEpPUPOBATh MOHATUSAMH: CIy4ailHas BEJIMYMHA, paclpeesieHne
BEPOSTHOCTEW, TUarpaMMa pacrpeneieHus, OMHapHas ciy4aiiHas BeJMYMHA, T€OMETPHUYECKOE,
OMHOMMAIBHOE paclpeieIeHue;

- OIEepUPOBaTh MOHATHAMM: COBMECTHOE paclpeieieHHE IBYX CIIydalHBIX BEJIMYHMH,
UCIOJIb30BaTh TAOJIMILy COBMECTHOI'O PACHIPEENIECHUS IBYX CIIydailHbIX BEJIMYMH /IS BBIIACICHUS
pacripesiesIeHUs KaKJ0H BEJIMYMHBI, ONPE/IETICHUs] HE3aBUCUMOCTH CITyYaiHbIX BEIMYMH;

- CBOOOJIHO OTIEpUPOBATh MOHATHEM MAaTEMAaTUYECKOTO OXKUIAHUS CIyYalHOW BEIMYUHEI
(pactipenienenus), MPUMEHSTh CBOWCTBA MaTEMaTHUECKOTO OXHJIAHUS TpPU pEHICHUH 3ajad,
BBIYUCIISAITH MATEMATUYECKOE OXKHIaHHEe OMHOMHAIBLHOTO M TEOMETPUUECKOTO paclpeieeHuH;

- CBOOOJHO ONEpUPOBATh MOHATUSAMHU: JUCIIEPCUS, CTAHJAPTHOE OTKIOHEHHE CIy4YaiHOM
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUHU CIIydyailHOM BeNWYMHBI (paclpelielieHus) Mpu
peLIeHUH 3aJla4, BBIYUCIATh AUCHEPCUI0 U CTAHAAPTHOE OTKJIOHEHHE I'€OMETPHYECKOro MU
OMHOMMAJIBHOTO paclpeieieHu.

K xonny 11 kiacca oGyyaroniuiicss HAy4uTCs:

- BBIYHCIATH BBHIOOPOYHBIC XApPAaKTEPUCTHKH 110 JaHHOW BHIOOpPKE W OIICHUBATH
XapaKTEPUCTHKN TEHEPAIbHOW COBOKYMHOCTH JAHHBIX IO BBIOOPOYHBIM XapaKTEPHCTUKAM.
OneHnBaTh BEPOATHOCTH COOBITUH W TPOBEPATh NPOCTEHIINE CTATHCTUYECKUE THUIOTE3BI,
MOJIB3YSACh U3YUYEHHBIMH PaCIIpeICIICHUSIMH,

- MIPUBOJUTH MIPUMEPHI 3a/1a4, MPUBOAIIMX K [TOKA3aTEIbHOMY paclpe/ieeHuIo, 3a1ay,
IPUBOAALIMX K HOPMaJIbHOMY paciipeiesieHuto. OnepupoBaTh NOHATHAMU: (PYHKIUS IUIOTHOCTH
BEPOSITHOCTH I10KA3aTEJILHOTO paclpeieeHusi, PyHKIUS IUIOTHOCTH BEPOSATHOCTH HOPMAJIBHOI'O
pacripenenenusi, QyHKIMs MIOTHOCTH U CBOWCTBA HOPMAJIBHOTO paclipeieeHus;

- ompeneniartb Kod)UIUEHT JMHEHHON KOoppensiuu, BbIOOPOYHBIH KOA(PPHUIHMEHT
KOPPEIISIIHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC (34 yaca)
Ne| Haumenoanue paszznenos u TeM nporpammel  (KonuuectBo| DnexkTpoHHble (LU(POBbHIE)
n/n 4acoB | 00pa3oBaTeNbHbIE PECYPChI
Bcero
1 [Onements! Teopun rpadoB 3 bubnuotexa [JOK
https://m.edsoo.ru/4ch78972
2 |Cny4aiiHbIe OIBITHI, CIy4allHbIE COOBITHS H 3 bu6muoreka [JOK
BEPOSITHOCTH COOBITUI https://m.edsoo.ru/1e5c5¢c2b
3 |Omepamuu Hag MHOXECTBAMH W COOBITHSIMH. 5 bu6nuorexa [IOK
CnoXeHne 1 YMHOKEHUE BEPOSTHOCTEH. Y CITOBHAS https://m.edsoo.ru/35df5d69
BEpOSATHOCTh. HezaBucuMble cOOBITHS
4  [9neMeHThl KOMOMHATOPUKHU 4 bubnnoreka [JOK
https://m.edsoo.ru/bead65d4
5 |Cepun MocJe10BaTeNbHbIX UCTIBITAHUH. 5 bu6mmoreka [JOK
Wcnbitanus bepuymmu. CnyvaiiHbiii BbIOOp 13 https://m.edsoo.ru/lacad718



https://m.edsoo.ru/4cb78972
https://m.edsoo.ru/1e5c5c2b
https://m.edsoo.ru/35df5d69
https://m.edsoo.ru/bead65d4
https://m.edsoo.ru/1acad718

Ne| HammenoBaHue pa3zienoB u TeM nporpammbl  |KonmudectBo| DnekTpoHHble (U(POBbHIL)
/11 JacoB 00pazoBaTebHBIE PECYPCHI
Bcero
KOHEYHOU COBOKYITHOCTH
6 |CiydaiiHble BETUYHHBI M pacTIpe/IeIICHUs 14 bubnuoreka [IOK
https://m.edsoo.ru/b8a29b2f
OBUIEE KOJIMYECTBO YACOB 1O 34
[TPOIT'PAMME
11 KJIACC (34 yaca)
Ne| HawmmenoBaHue pa3zienoB u TeM nporpammbl  (KomudectBo| DnekTponHbie (M(POBbHIE)
/11 JacoB 00pasoBaTeNbHBIE PECYPCHI
Bcero
1 [3akoH OGoJbIINX YKCET 5 bubmuorexa [JOK
https://m.edso0.ru/a8965f46
2 [D7eMEHTBhI MATEMATHYECKON CTATHCTHKHU 6 bubmuorexa [JOK
https://m.edsoo.ru/6¢cbedadd
3 |HenpepoiBHbIE Clly4alHbIE BEJINYMHBI 4 bubnmnorexka LHOK
(pacmpenenenus), MoKa3aTeabHOE M HOPMAlIbHOE https://m.edsoo.ru/2f796c1b
pacripeiesieHust
4 |Pactipenenenue [lyaccona 2 bubnuorexa [JOK
https://m.edsoo.ru/bb3433c3
5 |CBs3b MeXAY Clly4allHbIMH BEJTMYMHAMHU 6 bubnnorexka LHOK
https://m.edso0.ru/14775cc3
6 |O000eHne 1 cucTeMaTU3alMs 3HAHUI 11 bu6nmorexa [IOK
https://m.edso0.ru/4a1f5d68
OBIIEE KOJIMYECTBO YACOB §(0) 34

[TPO'PAMME



https://m.edsoo.ru/b8a29b2f
https://m.edsoo.ru/a8965f46
https://m.edsoo.ru/6cbedadd
https://m.edsoo.ru/2f796c1b
https://m.edsoo.ru/bb3433c3
https://m.edsoo.ru/14775cc3
https://m.edsoo.ru/4a1f5d68

NEPEYEHBb (KOAUPUKATOP) IPOBEPSEMbBIX TPEBOBAHUM K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM ITPOT' PAMMBI
CPEJHEI'O OBLIEI'O OBPA30OBAHMSA U DQJIEMEHTOB COAEPXAHMUS 11O

MATEMATHUKE

Jli1g mpoBeieHusl €AMHOTO TOCYIapCTBEHHOI0 AK3aMeHa 1o MareMaruke (fgainee — EI'D no
MaTeMaTHUKE) UCIOJIb3YEeTCs MepeueHb (KOAUPHUKATOP) MPOBEPsAEMBIX TPeOOBaHUI K pe3ysbTaTaM
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpeHEro 0011Iero o0pa3oBaHus U AJIEMEHTOB

COACPIKaHUA.

IIpoBepsiemblie Ha EI'D nmo MmaremaTuke TpeGoOBaHUS
K pe3yJibTaTaM 0CBOEHHSI OCHOBHOM 00pa3oBaTe/ibHOMI
NMPOrpamMMbl cpeHero 001ero 00pa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOOBaHMS

[IpoBepsieMbie TpeOOBaHUS K MPEJAMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTEILHON MPOrpaMMbl CPETHETO 00IIeT0 00pa30BaHMs

1

Brnanenue meTonaMu 10Ka3aTenbCTB, AITOPUTMAMHU PEILICHUS 33/1a4;
yMeHue GopMyIrpoBaTh U ONEPUPOBATH MOHATHSIMHU: OIMPEICICHHE,
aKcuoma, TeopeMa, CleICTBUE, CBOMCTBO, IPU3HAK, I0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKHU; IPUMEHSTh UX; YMEHUE (GOPMYyITUPOBAThH
0o0paTHOE U IPOTHUBOIIOJIOKHOE YTBEPKIECHUE, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, UCIIOJIB30BATh METOJl MAaTEMATUYECKON UHYKITUH;
IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYKIACHUSI IPU PELICHUH 3a/1a4, OLICHUBATh
JIOTUYECKYIO MPaBUIBHOCTh PACCYKICHHI; YMEHUE ONEePHUPOBaTh
HNOHSTUSIMU: MHOXKECTBO, IIOJMHOXECTBO, OIIEpPAIH HAJl MHOYKECTBAMU;
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar AJis
ONMCAHUS PeaNIbHBIX IPOIECCOB U SIBJICHUM U MIPU PEIICHUH 3a]a4, B TOM
qucie U3 APYruxX yuyeOHbIX MPeAMETOB; YMEHUE ONEpUPOBATh MOHATHAMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE
3aJ1aBaTh U OMHUCKHIBATh rpadbl pa3nuIHBIMU CLIOCOOAMU; UCIIOJIB30BATh
rpadsl Ipy peneHuy 3agad

YMeHue onepupoBaTh MOHATHSIMU: HATYpalIbHOE YUCIIO, 1IeJI0€ YHUCIIO,
CTETICHb C LENBIM MTOKa3aTelieM, KOpEeHb HaTypaJIbHOU CTETICHH, CTETICHb C
palMOHAJIBLHBIM ITOKa3aTeNleM, CTENEeHb C IeHCTBUTEIbHBIM MTOKa3aTeseM,
Jorapudm gucia, CHHYC, KOCHHYC ¥ TaHTE€HC MPOU3BOJIBHOTO YHUCIIA,
0CTaTOK [0 MOJYJIIO, pAllMOHAIEHOE YHCII0, UPPALIMOHAIBHOE YHCIIO,
MHOXCECTBA HATYPAJIbHBIX, HCJIbIX, pallMOHAJIIbHBIX, I[efICTBHTGHBHBIX
YHCeNT; YMEHUE HCII0JIb30BaTh MPU3HAKK JETMMOCTH, HAUMEHbIIHH
o0mmii AeTUTeNh U HAaMMEHbBIIIee 001Iee KpaTHOe, anropuT™ EBkinaa npu
peLIeHUH 33J1a4; 3HAKOMCTBO € Pa3IMYHbIMUA MO3UIIMOHHBIMUA CUCTEMaMHU
CUHUCJICHUA; YMCHHUEC BBITIOJHATH BBIYUCICHUC 3HaYEeHUI U
npeoOpa30BaHus BBIPAKEHHUI CO CTETIEHSAMH U JIorapudmamu,
npeoOpa3oBaHus JPOOHO-PAlMOHANIBHBIX BBIPAXKEHUI; yMEHHE
OIIEepPUPOBATH MOHATHAMMU: TOCIEI0BATEIBHOCTD, apupMeTHYeCKast
Hporpeccus, FTeOMeTpHIecKas Mporpeccusi, 0eCKOHEYHO yOBIBAIOIIIAst
reoMeTpuyYecKasi Iporpeccusi; yMEHHe 3aJaBaTh MOCIeI0BaTEIbHOCTH, B
TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (GOPMYJT; YMEHHE ONIEpUPOBATH
MOHATUSMH: KOMIUIEKCHOE YHCJI0, CONPSKEHHBIE KOMIUIEKCHBIE YNCIIa,
MOAYJIb U apIr'YMCHT KOMIIJICKCHOI'O 4YMCJIA, (bopMa 3aI1MCHu KOMIIJIICKCHBIX




qricen (reoMeTpuIecKasi, TPUTOHOMETPHYECKast U anredpandeckas); yMeTh
MIPOU3BOUTH apUPMETHISCKUE JCHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOAUTH IPUMEPHI UCIIOJIb30BAHUSI KOMIUIEKCHBIX YHUCEIT; ONIEPUPOBATH
MOHATUSIMU: MaTpula 2x2 v 3x3, onpeneauTesib MaTPHUILbI,
TEOMETPUUECKHUI CMBICIT ONPEICTUTEIS

YMeHue onepupoBaTh OHATUAMU: PallMOHAIIBHBIEC, UPPALMOHAIbHBIE,
noKa3areJbHbIE, CTeIIEHHBIE, Torapu(MUIECKUE, TPUTOHOMETPHUYECKHUE
YPaBHEHHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIIEPUPOBATH
MOHATUSMH: TOXKJECTBO, TOXKAECTBEHHOE MPE0Opa3oBaHme, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUI U HEPABEHCTB, PABHOCUIILHOCTD
YPAaBHEHUN, HEPABEHCTB U CUCTEM; YMEHHUE PEIIATh YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IMYHbIX IPUEMOB; PEIIaTh
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IaPAMETPOM; IPUMEHSATH
YPaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI [l PEIIECHUS MAaTEMATUYECKUX
3a]1a4 U 33]1a4 U3 pa3JIu4HbIX 00JacTel HayKU U peaIbHOM KU3HU

YMeHue onepupoBaTh NOHATUAMU: GYHKLHUSA, YETHOCTD (PYHKIUH,
NEPUOIMIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTD (DYHKIIMH, MOHOTOHHOCTb
GbyHKLMY, 3KCTpeMyM (QYHKIMH, HauOOJIbIlIee U HAaMEHbIIIee 3HAaUEHUS
(GyHKIMU Ha TPOMEKYTKE, HeTpephIBHAS ()YHKIIHS, aCUMIITOTHI TpaduKa
GbyHKLMY, IepBast U BTOpas IPOU3BOIHAS (PYHKLUHU, FEOMETPUUECKUIN U
¢u3nyecKuil CMbICI IPOU3BOIHOM, IEPBOOOPA3HASL, OIPECIIEHHBIN
MHTErpajl; yMEHUE HAXOIUTh aCUMIITOTHI rpadrka GyHKINU; yMEHHUE
BBIUUCIISATH IPOU3BOAHBIE CYMMBI, IPOU3BEIECHNUS, YACTHOTO U
KOMIIO3ULIUH (PYHKIMH, HAXOUTh YpaBHEHHE KacaTeIbHOU K IpapuKy
(GYHKIMHM; YMEHUE HAXOAUTh IPOU3BOHBIE JIEMEHTAPHBIX (QYHKIUI;
YMEHHUE HCI0JIb30BaTh IPOU3BOAHYIO JUISl UCCIIEA0BAaHUS (PYHKIUH,
HAXOJUTh HANOOJIBIINE U HANMEHBIINE 3HaUeHUs (DYHKIIHIA; CTPOUTD
rpaMKyu MHOTOYJICHOB C UCIOJIb30BAHUEM allllapaTa MaTeMaTHu4ecKOro
aHaJIM3a; MPUMEHATh MPOU3BOAHYIO JJI1 HAX0XK/IEHUS HAWTy4dIlIero
pEILIeHNUs B IPUKIIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKUX U
bu3HYeCcKUX 3a7a4ax; HaXOAUTh IO U 00BEMBI (PUTYP C TIOMOIIIBIO
MHTETpaJia; MIPUBOIUTH IPUMEPBI MATEMATUUYECKOTO MOJEIIUPOBAHMSI C
OMOUIbIO AU PepeHInaNbHbIX YPaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: Tpapuk QyHKIIUHN, oOpaTHas GyHKIUS,
KOMIO3UIMS QYHKIMM, TMHEeWHas QyHKIUSA, KBagpaTUYHas QyHKIIMS,
pauroHanbHas QyHKIMS, CTereHHas (QyHKIMS, TPUTOHOMETPUYECKHe
¢GyHKIIMHM, 00paTHBIE TPUTOHOMETPUYECKUE (PYHKIINH, TOKa3aTeIbHAas U
Jorapudpmuyeckas GyHKIUN; YMEHUE CTPOUTh IpadUKH H3ydEHHBIX
(GyHKIMI, BBITOIHATH IpeoOpa3zoBaHus rpadukoB QyHKIUH,
UCIOJIb30BaTh Tpa(UKH U1 U3yYSHHS TPOLIECCOB U 3aBUCUMOCTEH, pH
pEIIeHNH 3a7a4 U3 APYTUX YUeOHBIX MPEIMETOB U 3374 U3 PeaTbHON
YKU3HH; BBIpaXaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y BEITMUNHAMM;
MCIIOJIb30BaTh CBOMCTBA U rpaduku PyHKUUN 1Ji peleHusl ypaBHEHUH,
HEpaBEHCTB U 33/1a4 ¢ MapaMeTpamMu; H300pakaTh Ha KOOPAWHATHOMN
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB M UX CHUCTEM

YMeHue perath TeKCTOBBIE 337a4l pa3HbIX TUIIOB (B TOM YHUCIIE HA
MPOLIEHTHI, A0 U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTbh TOBAPOB U
yCIIyT, HAJIOTH, 33/1a4M U3 00JaCTH YIpaBiIeHUs JUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABIISATH BbIPAXKEHMUsI, ypaBHEHU S, HEPABEHCTBA U UX
CHUCTEMBI 110 YCJIOBHIO 3aJ1a4H, UCCIIE0BATh IIOJIy4YEHHOE PELICHUE U
OLIEHUBATb MIPABJIONOAO0OHOCTb PE3YJIbTATOB; YMEHUE MOJAEINPOBATh
peabHbIC CUTYalluU Ha SA3bIKE MATEMATUKH; COCTABIISATh BBIPAXKCHMUS,




YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a]a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJEIIN C UCIIOJIB30BaHUEM alllapara
anreOpbl, HHTEPIPETUPOBATH MOJYYSHHBIH pe3yabTaT

YMeHHe oneprupoBaTh MOHIATUSAMH: CpeiHee apu(MeTHIecKoe, MeAnaHa,
HanOoJIbIIIee M HAMMEHbIIIee 3HAYCHHUS, pa3Max, AUCIIEPCHUs], CTAaHIAPTHOE
OTKJIOHEHHE YHCIOBOIO HA0OPa; yMEHHE U3BIICKaTh, HHTEPIPETUPOBATh
uH(OPMALKIO, TIPEICTABICHHYIO B Ta0IMIIaX, HA TUarpaMMax, rpagukax,
OTPaXXAIOLIYI0 CBOMCTBA PEabHBIX MPOIECCOB U SIBICHUH; IPEICTABIATh
MH(POPMALIKIO C TIOMOUIBIO TaOJIUI] U AUATPAMM; HCCIIEI0BATh
CTaTHUCTUYECKHE JaHHBIC, B TOM YHCIIE C IPUMEHEHUEM Tpaduiaeckux
METO/OB H 3JEKTPOHHBIX CPEJICTB; TPaQUUECKU UCCIEI0BATH COBMECTHBIC
HaOJII0JCHUS C TOMOUIBIO AMarpaMM pacCEeMBAaHUS M JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIIyYalHBIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSTHOCTD CIY4aHOrO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSITHOCTH C MCIIOJIb30BAaHHEM I'papUUECKUX METO0B; TPUMEHSThH
(bOpMYIIbI CIIOKEHHS U YMHOKEHHSI BEPOSATHOCTEH, (hopMyi1y HOTHOMN
BEPOSTHOCTH, opmyiy bepHymmm, koMmOuHaTOpHbIe (haKThl U POPMYIIBI;
OLIEHUBATh BEPOATHOCTH pealIbHBIX COOBITUI; YMEHHE ONEPUPOBAThH
MIOHATUSAMM: CIIydaliHasi BEJIMYMHA, PACIIPEIEICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXKHUIAHNUE, TUCIIEPCHS U CTAaHAAPTHOE OTKIIOHEHHE
CIly4aifHOW BEJIMYHMHBI, (DYHKIIMH PACIpeesICHHs U TUIOTHOCTH
PaBHOMEPHOI0, IT0KA3aTEIbHOTO U HOPMAJIBHOI'O PACIIPENEIICHUM; YMEHUE
HCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIPEACIICHUN U1 PELICHUs 3a1a4;
3HAKOMCTBO C [TOHATUSAMU: 3aKOH OOJIBILIMX YHCEJI, METO/Ibl BHIOOPOUHBIX
HCCIIE0BAHUM; YMEHNE IPUBOANUTD IIPUMEPHI IIPOSBICHUS 3aKOHA
OOJIBLIMX YHCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
OIEPUPOBATH MOHATUAMU: COYETAHUE, IEPECTAHOBKA, YACIIO COYETAaHUM,
YHCII0 MepecTaHoBOK; OMHOM HbloTOHA; yMeHUe MPUMEHATh
KOMOMHATOpHBIE (PaKThl U PACCYKJIEHUS JJIs PEeLIeHHS 3aa4; OLICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yiabTaT

YMeHue onepupoBaTh MOHATUAMU: TOUYKA, IIPsAMast, MIIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BETUYMHA YIJIA, IJIOCKAN YToJI, IBYIPaHHbBIN
YIOJ1, TPEXTPAHHBIN YroJl, CKPELUBAIOIIKUECS NPAMbIE, IapAIIIEIbHOCTD U
NEPNCHAUKYIIAPHOCTD IMPAMBIX U HJ'IOCKOCTGI\/'I, Yroji MEKAay MpsMbIMH,
YTOJ MEXAY IPSAMOM U INIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTIMU,
PAcCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSTHUE MEXKAY IIPSIMBIMH,
pPacCTOSIHUE MEXKAY IIOCKOCTSMU; YMEHUE UCIIOJIB30BATh IIPU PELIEHUN
3aaa4 N3y4YCHHBIC q)aKTBI 1 TCOPEMBI INITAHUMCTPUH,; YMCHUC OLICHHUBATDH
pasmepbl 00BEKTOB OKPYIKAIOIIET0 MUPA; CTPOUTh MaTeMaTUYeCKHe
MOZCIIN C MOMOIIBIO T€COMECTPUICCKUX MOHATHH U BCJIIMYHH, PCIIATh
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U
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YMeHue onepupoBaTh NOHATUAMU: TUIOLIA1b (PUTYPBI, 00BEM QUTYpHI,
MHOT'OTPaHHUK, IPAaBUJIbHBI MHOTOTPaHHUK, CEUEHUE MHOTOI'PaHHUKA,
KyO, mapajuienenunes, npusma, nupammuaa, Gurypa u mnoBepxHoCTh
BpallleHNs, IIMIIMH/IP, KOHYC, 1ap, chepa, miomanb chepbl, IIomaib
MOBEPXHOCTU MUPaMUIbl, IPU3MBI, KOHYCA, IMIUHAPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO Napajuleenuneia, TMpaMubl, IPU3MbI, IWINHAPA,
KOHYca, I11apa, pa3BépTKa MOBEPXHOCTH, CEUYEHHUS KOHYCa U LIMJIUHPA,
NapajuleJIbHbIE OCH MM OCHOBAHMIO, CEUEHHE 11apa, IUIOCKOCTD,
Kacaromascsi cepsl, HUINHAPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOT'OI'paHHHKA, H300paXkaTh MHOTOTPaHHUKH, (GUTYPHI M TOBEPXHOCTH




BpAICHUS, X CEUEHHS], B TOM YHUCIIE C TIOMOIIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE IIPUMEHATh CBOWCTBA T€OMETPUYECKUX (HUTYDP, CAMOCTOSATEIHLHO
(bopMyIHpOBATH ONPEACIICHUS U3Y9aeMbIX (DUTYp, BBIABUTATh THIIOTE3BI O
CBOMCTBaX U NMPH3HAKAaX T€OMETPUYECKUX QHUTYP, OOOCHOBBIBATH MIIN
OIIPOBEPraTh UX; YMEHHUE MPOBOJUTD KiIaccu(UKAUIO GUTYp 110
Pa3IUYHBIM ITPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JOTIOIHUTEIbHBIC
MOCTPOCHHSI
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YMeHue onepupoBaTh MOHATHIMU: JIBIKEHHE B TIPOCTPAHCTBE,
napajuIeNbHBIA IEPEeHOC, CHMMETPHS Ha IJIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, IIpeoOpa3zoBaHue MoA00us, T0100HBIE (DUTYPHI; YMEHUE
pacmo3HaBaTh paBHbIC U NIOI0OHBIE (PUTYPHI, B TOM YUCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCTIOIB30BaTh ITE€OMETPUICCKHE OTHOIICHHS TTPH
pEIIeHNH 33729, HaXOUTh T€OMETPUIECCKIE BETUIHHBI (JJTHHA, YTOJ,
IOIaAb, 00BEM) TIPU PEIICHUH 3a]1a4 U3 APYTHX YIeOHBIX MPEAMETOB U
U3 pealIbHOM KU3HH; YMCHHE BBIYHUCIISITE TEOMETPUICCKUE BETUIMHBI
(uTMHA, YTOJI, IIoMA/lb, 00BEM, IJIONIAlh TOBEPXHOCTH ), UCIIONIB3YS
W3YYCHHBIE OPMYIIBI U METOJIBI, B TOM YHCIIC: TUTOMIA (b TOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCa, IWINHAPA, IUI0Maas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO TIapaJuIeTIeTUIIe 1a, THPaMUIBI, TIPU3MBI, [FITHHAPA,
KOHYCa, [lIapa; YMEHHUE HAXOIUTh OTHOIIEHHE 00BEMOB TIOJJOOHBIX (DUTYD
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YMeHue ornepupoBaTh MOHITHAMU: TIPSMOYTOJIbHASI CUCTEMa KOOPIUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPa, CyMMa BEKTOPOB,
MIPOU3BE/IEHNE BEKTOpA Ha YKCIIO, PAa3JIOKEHUE BEeKTOopa 1o 0a3ucy,
CKaJIsIpHOE MPOM3BEICHUE, BEKTOPHOE TPOU3BEICHUE, YTOI MEKIY
BEKTOpPAaMU; YMEHHUE MCIIOJIH30BATh BEKTOPHBIN U KOOPIMHATHBINA METOT
JUTS pEIICHUS TeOMETPUUECKUX 3aa4 U 3a7a4 APYTruX y4eOHBIX
MIPEAMETOB
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YMeHue BbIOMpaTh MOAXOSAIINI METO 171s peIlieH s 3a/1a4l; TOHUMaHNe
3HAYUMOCTU MaTEMAaTUKH B U3yYEHUH NMPUPOIHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U ABJICHUI; YMEHHUE PACIIO3HABATH IIPOSBICHUE 3aKOHOB
MaTE€MaTHUKHU B UCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPBI MATEMAaTHYECKUX
OTKPBITUH POCCUICKON U MUPOBOM MAaTeMaTHUYECKOW HAYKH

IlepedyeHb 3J1eMEHTOB COePKAHUS,
nposepsieMbix Ha EI'D no maremaruke

Kon

HpOBCpHCMHfI 9JICMCHT COACPKAHUA

Yucaa ¥ BEIYUCICHUS

1.1

Harypasibable u nensie yncna. [Ipu3Haky JenrMMOCTH HEIbIX YUCE

1.2

Parnmonanbshble unciaa. OObIKHOBEHHBIE U IECTUYHBIE TPOOU, TIPOLIEHTHI,
OecKOHEYHbIE NEPUOANYECKHE APOOH

1.3

Apudmerndeckuit KOpeHb HaTypajabHOM cTeneHu. JeidcTBus ¢
apupMeTHYEeCKUMHU KOPHSIMH HaTypaJbHON CTENEHH
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Crenenb ¢ 1enbM nokasareneM. CTeneHb ¢ palliOHaIbHBIM MOKa3aTeJIeM.
CBolicTBa cTEeIEHU

1.5

CI/IHYC, KOCHUHYC U TAHTCHC YHUCJIOBOTO apTryMCHTA. ApKCI/IHyc,
APKKOCHHYC, aPKTAHT'CHC YHCJIOBOT'O ApT'YMCHTA

1.6

Jlorapugm umcna. JlecaTuuHble U HATYpaJIbHbIE JOTaprupMbl

1.7

I[CﬁCTBHTCJ'IBHHC quciia. ApI/I(I)MCTI/ILIeCKI/IC ornepanuu €
)ICI\/'ICTBI/ITGJ'IBHI)IMI/I YHUCJIaMMU. HpI/I6J'II/I)KéHHI)Ie BBIYUCIICHUA, ITpaBHJIa
OKpYTJICHHS, IPUKHJKA U OLICHKA pE3YyJIbTaTa BBIUMCIICHU M

1.8

[IpeobGpazoBanme BeIpaKeHUN




1.9

Komriuiekcusle yncia

2 YpaBHEHUs 1 HEpABEHCTBA
2.1 [enbie u 1poOHO-paAIIOHAIBHBIC YPABHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckue ypaBHEHUsI
2.4 [TokazaTenpHbIC U JOTapU(MHUUECKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 WppatmonanbHble HEpaBEeHCTBA
2.7 ITokazaTenbHbIC U JOrapu(MHUUCCKIE HEPABCHCTBA
2.8 TpuroHomeTpruyeckue HEpaBEHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C IApaMETPAMU
2.11 Matpuia cucTeMsl JIMHEHHBIX ypaBHEeHUH. OnpeaennTeslb MaTPULIbI
3 DyHKIIMU U Tpaduku
3.1 Oynkius, cnocoosl 3amanust Gyakmun. ['paduk Gpynxmmm. Bzanmuo
oOparnbie pyHkuuu. YéTHbie U HeuéTHBIe QyHKIMU. [lepuonnyueckue
byHKIIUHU
3.2 OO6nacTh ornpenenaeHus: © MHOXKeCTBO 3HaueHui GyHkuuu. Hymu Qpyakuuu.
[IpomexxyTku 3HaKONMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (DYyHKIIWH.
MaxkcumyMbl 1 MUHUMYMBI yHKIMHM. Hanbombiee 1 HauMeHblIee
3Ha4eHHEe (PYHKIMU HA IPOMEKYTKE
3.3 CrenenHas (pyHKLUSA C HATYpaJIbHBIM U LEJIBIM ITOKa3aTeneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if cTeNeHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpauKu
3.5 IToka3zarenpHas u orapudmMudeckas GyHKIMH, X CBOMCTBA U TpaduKH
3.6 Touku pa3peiBa. AcuMnToTH rpadgukoB ¢pyHkuuid. CBoiicTBa PYHKIUH,
HENpepbIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHsI IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmyia CI0XXHbBIX
MIPOIICHTOB
4 Hauana MmaTeMaTH4ecKoro aHajinsa
4.1 [IpousBonHas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIMH
4.2 [IpumMeHeHre TPOU3BOIHON K UCCIIeI0BaHUIO (DYHKIMH HAa MOHOTOHHOCTh
1 dKCTpeMyMbl. Haxoxmenne HanOoIbIero 1 HaMMEHBIIIET0 3HAYCHUS
(GYHKIIMU Ha OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHo’kecTBa 1 JIOTUKA
5.1 MHo03€ecTBO, Onepaluu HaJl MHOKecTBaMu. JlnarpaMmel Ditsiepa - BeHHa
5.2 Jloruka
6 BeposiTHOCTh M CTaTHCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTopuka
7 ['eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMbIe 1 TNTIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopanHatsl 1 BEKTOPBI
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