


MHNOACHUTEJIbBHASA 3AIINCKA

PaGouas mnporpamma yuebHOro mnpenMera «MaremaTuka» Ha YpOBHE CpeIHEro oOIero
00pa3oBaHMsI COCTAaBIICHA HAa OCHOBE TPEOOBAHUH K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHON
IporpamMMBbl cpeiHero ooiero oopasoBanus, npeactaBieHHbIX B PI'OC COO, a Tak k€ B COOTBETCTBUH
c (¢denepanpbHO 00pa30BaTENbHONW MPOrPaMMOI  CpETHETO obmero oOpazosanust (IIpukas
MunucrtepctBa npocBemenus Poccuiickoit ®deneparun ot 23.11.2022 Ne 1014) u ¢ ocHOBHO#I
obpazoBarensHO nmporpammoit COO MKOY «KiroueBckast COIL um. A .I1. buprokoBay.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «MATEMATHUKA»
B nmporpamme mo maremaTHKe Y4TEeHbI WJI€M U MOJO0KEeHHUs KoHuenuum pa3BUTHS MaTEMaTUYECKOIrO
obpazoBanus B Poccuiickoii @enepanuu. B coOOTBETCTBUU ¢ Ha3BaHWEM KOHIICIIUH, MATEMaTHIECKOE
oOpa3oBaHHe [OJKHO, B YaCTHOCTH, TMPEAOCTaBISATh KaXJIOMYy OOydaromeMycsi BO3MOXKHOCTb
JOCTHKECHHSI YPOBHS MAaTeMaTUYECKUX 3HAHUH, HEOOXOIUMOTO IJIs JadbHEHINeH YCIEIHON KU3HU B
obmiectBe. iIMeHHO Ha pellieHue 3TOi 3a/1a4u HalleJIeHa MporpaMMa Mo MareMaTuke 6a30BOro ypoBHSIL.
B smoxy mudpoBoii Tpancopmamum Bcex chep UEIOBEUECKOH AEATEIHHOCTH HEBO3MOXHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0Oe3 0a30BOM MaTeMaTH4ecKOi MOJITOTOBKU. Y3K€ B IIKOJE
MaTeMaTHKa CIYKUT OIOPHBIM IPEIAMETOM Ul M3YYEHHs CMEXHBIX IHUCLMIUIMH, a B JKU3HHU IIOCIIE
IIKOJIBI  pealbHOMl  HEOOXOJMMOCTBHIO CTAHOBUTCS HEIMpephIBHOE OOpa3oBaHHe, 4YTO TpedyeT
MIOJIHOIICHHON 0a30BO¥ 00111e00pa30BaTEIbHON MOJATOTOBKH, B TOM YHCJIC U MAaTeMaTHYECKOW. ITO
00yCIIOBJIEHO TE€M, YTO B HAIlU JHU PACTET YUCIIO CIELMATBLHOCTEH, CBA3aHHBIX C HEMOCPEICTBEHHBIM
IIPUMEHEHUEM MaT€MaTUKU: U B cepe dSKOHOMHUKHU, U B OM3HECE, U B TEXHOJOTMYECKUX O0IACTAX, U
Jake B ryMaHHTapHbBIX cdepax. Takum o0pazom, Kpyr oOydaromuxcs, IJIsi KOTOPBIX MaTeMaTHhKa
CTAHOBUTCS 3HAYUMBIM IIPEMETOM, CYIIECTBEHHO PACUIMPSIETCS.
[IpakTuueckass TMOJNE3HOCTh MaTEMaTHKW OOYCJIOBIEHa TeM, 4YTO €€ TPEeIMETOM  SIBISIFOTCS
(GyHlaMeHTaJIbHbIE CTPYKTYpbl HAIIEro MHUpPA: IPOCTPAHCTBEHHbIE (OPMbI U KOJMYECTBEHHBIE
OTHOILIEHUS OT INPOCTEHUIIHUX, YCBAUBAEMBIX B HEIMOCPEICTBEHHOM OIIBITE, A0 IOCTATOYHO CJIOXKHBIX,
HEOOXOJMMBIX ISl Pa3BUTHS HAYUYHBIX U TEXHOJOTMYECKUX HAEH. be3 KOHKpPETHBIX MaTeMaTHYeCKHUX
3HAHUW 3aTPYJHEHO IMOHMMAaHUE IPUHLIMIIOB YCTPOMCTBA U HCIOJIb30BAHUS COBPEMEHHOW TEXHMKH,
BOCIPUATHE W HUHTEpIpeTalus pa3HOOOpa3sHOW COLUANbHOM, SKOHOMHYECKOH, MOJUTHYECKON
uHpopmanuu, mManodpQexTuBHA MOBCEAHEBHAs MpaKTUYeCKas NesATeNbHOCTh. KaXaoMy dYernoBeKy B
CBOEH JKM3HHU IPUXOIUTCS BBINOJIHATH JOCTATOYHO CIIOKHBIE PACUETHI M COCTABISATH HECIOKHBIC
QITOPUTMBI, HAXOAWUThb HYXKHBIE (OPMYNIBI M TPUMEHITh HX, BIAAETh MNPAKTUYCCKUMH MPUEMAMHU
reOMEeTPUYECKUX M3MEPEHHUI M MOCTPOEHUH, YUTaTh MH(OpMalNIO, MPEACTaBIEHHYIO B BUy TaOull,
auarpamMm U rpadukoB, )KUTh B YCIOBHSX HEONPENeIEHHOCTH W MOHUMATh BEPOATHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OnHOBpPEMEHHO ¢ pacHIMpeHueM cdep NMPUMEHEHHUs] MaTeMaTUKU B COBPEMEHHOM 00l1ecTBe BCE Ooee
BA)KHBIM CTAHOBUTCS MAT€MATHYECKUN CTWIb MBIIUICHUS, NPOSABISIIONIMICA B  ONpPENEIEHHBIX
YMCTBEHHBIX HaBblKaxX. B mpouecce u3yueHus MaTEMaTUKU B apCEHANl MIPUEMOB U METOJIOB MBILLJIEHUS
YeJl0oBeKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHAYKLHUSA U JeAyKLUs, 0000IIeHne 1 KOHKpeTH3aus,
aHallM3 W CHHTE3, KJIaccUpUKauusg M CUcTeMmarusanus, abcrparupoBaHue u aHanorus. OOBEKTHI
MaTE€MaTHYECKUX YMO3AKIOUYEHUH, TPAaBUJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX
MOCTPOCHMI, CIIOCOOCTBYIOT BBIpaOOTKE yMEHHUs (OPMYIMPOBATh, OOOCHOBHIBaTh U JOKA3bIBAaTh
CYXK/JI€HHUs, TEM CAMBIM Pa3BHBAIOT JIOTUYECKOE MBIIUICHHE. MaTeMaTuKe NMPUHAJIEKUT BEAYIIAs POJIb
B (hOpMHUPOBAHUH aITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS! M BOCIIUTAHUN YMEHHI JIEHCTBOBATH IO
3aIaHHBIM AJITOPUTMaM, COBEPIICHCTBOBAaTh W3BECTHBIE M KOHCTPYMpOBaTh HOBBbIE. B mpomecce
pelieHrs 3adad — OCHOBHOM YyueOHOW [eATeThbHOCTH Ha YpOKaX MaTeMaTUKH — pPa3BUBAIOTCA
TBOpYECKas U MIPUKJIIAHAS CTOPOHBI MBIIUICHHUS.

OOyuenne MaTeMaTHKe Na€T BO3MOXKHOCTb Pa3BUBATh y OOYYAIONIUXCS TOYHYIO, PAlMOHAIBHYIO U
MH(OPMATUBHYIO peYb, YMEHHE OTOMpaTh Haubosee TMOAXOASIINE S3bIKOBBIE, CHUMBOJMYECKUE,
rpaduyecKue CpeacTBa IS BRIPAKECHUS CYKISHUH M HATJISTHOTO UX TMPECTABICHUS.

HeoOxoauMbpiM KOMITOHEHTOM OOIIeHd KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUHU SBISIETCS o0O1Iee
3HAKOMCTBO C METOJAaMHU IIO3HAHMS JCUCTBUTEIBHOCTH, IIPEACTABICHUE O IPEAMETE U METOIE



MaTeMaTHKH, €ro OTIUYUS OT METOJOB ECTECTBEHHBIX M T'yMaHUTAPHBIX HayK, 00 OCOOEHHOCTSX
IPUMEHEHHMsT MaTeMaTUKW JJI PpELIeHUs HaydyHbIX U INPUKIAJHBIX 3a7ad. Takum oOpasom,
MaTeMaTHueckoe o0pa3oBaHHEe BHOCUT CBOM BKJIaJ B (hopMupoBaHHe 0OIIEeH KyIbTYPHI YEIOBEKA.
N3yueHne MaTeMaTUKU CIIOCOOCTBYET 3CTETUUYECKOMY BOCHUTAHUIO YEJIOBEKA, IOHUMAHUIO KPACOTHI U
U3AIIECTBA MAaTEeMAaTUYECKUX PACCYKIACHUH, BOCIPHATHIO T€OMETPUYECKHX (POpM, YCBOSHHIO HAEU
CUMMETPHUHU.

[IpuoputerHbiMu nensiMu o0yuenust matemaruke B 10—11 kiiaccax Ha 6a30BOM ypOBHE SIBIISIFOTCSL:
(opMHpOBaHUE LIEHTPAIBHBIX MAaTEMAaTHYECKUX MOHATUH (YMCII0, BEIMYMHA, FeOMeTpHuecKas purypa,
NEpEMEHHAsA, BEPOATHOCTh, (YHKIHS), OOECHEYMBAIOMIMX MPEEMCTBEHHOCTh M TEPCIEKTHBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaroIuXcs;

noJBeIeHNe 00yYaroIUXCsl Ha JIOCTYITHOM JJISi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3M MAaTEMATUKU H
OKpY’KaloIlero Mupa, NIOHMMaHUE MaTEMATUKU KaK 4acTH OOLIEH KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEW OOy4aromuxcs, IO3HABATEIbHON
aKTUBHOCTH, MCCJIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIIJIEHUS, HHTEpeca K H3YYEHUIO
MaTeMaTHKH;

¢dopmupoBaHne  (YHKIMOHAIBHOM  MaTeMaTHYECKOM  TIpPaMOTHOCTU: yMEHHUS  PacHO3HaBaTh
MaTEeMaTHUYECKUE AaCMEKThl B PEAJbHBIX >KU3HEHHBIX CUTYalUsAX U MPU U3YUYEHUU JPYrUX Y4eOHBIX
IPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpPMYNIHpPOBaTh HMX Ha S3bIKE
MaTeMaTHKU U CO3JaBaTb MaTEMaTHUECKUE MOJEIH, IPUMEHATh OCBOEHHBI MaTeMAaTUYECKUN ammapar
IUI peLeHHs NPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, WHTEPHIPETUPOBATh M OLEHHUBATH IOJyYCHHbIE
pe3yJIbTaTHI.

OCHOBHBIMU JIMHUAMU cofiepkaHus MmaTreMaTHku B 10—11 knaccax sBisitores: «Hucna u BIYUCICHUSAY,
«Anredpa»  («AnreOpanueckue  BbIpOKEHUS», «YpaBHEHHMs M HepaBeHCTBa»), «Hauama
MaTeMaTHYeCcKoro aHanusa», «l'eomerpus» («I'eomerpuueckue Gurypbl U ux cBoiicTBa», «M3mepenue
r€OMETPUUYECKUX BEJIWYUH»), «BepoaTHOCTb M cTaTUCTUKa». JlaHHblE JMHUM Pa3BUBAIOTCS
napajiesIbHO, Kax/aas B COOTBETCTBMM C COOCTBEHHOW JIOIMKOHM, OJHAaKO HE HE3aBUCHMO OJ[HA OT
Ipyroil, a B TECHOM KOHTakTe M B3aumozeiictBuu. Kpome 3Toro, ux oObEIMHSET JIOTMYecKas
COCTaBJIAIONIAs], TPAAULMOHHO NPUCYIIasi MaTEMaTUKE W IIPOHU3BIBAIONIAS BCE MAaTEMATUYECKUE KYPCBI
u conepxarenbuble JTuHun. CopmymupoBanHoe B PI'OC COO tpeboBaHue «BIAIEHUE METOJAMU
JI0Ka3aTeNbCTB, AJTOPUTMAMM peleHHs 3a/ad, yMeHHe (OpMyJIMpOBaTh OINpeNeNeHusi, aKCUOMBI U
TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKA3aTEIbHbIE PACCYXACHUS B XOJ€ PELICHUS 3a7ja4» OTHOCUTCS
KO BCeM Y4eOHBIM KypcaMm, a (opMHpOBaHUE JIOTUYECKUX YMEHHMH pacrpenensercss M0 BCeM ToaaM
0oOy4eHHs Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHMs.

B cootrBerctBrn ¢ ®I'OC COO marematuka sBisieTcs 00s3aTeNbHBIM MPEIMETOM Ha JJaHHOM YpPOBHE
oOpazoBanus. IIporpammoli 1Mo MaTemMaTHKE NpPEeIyCMAaTPUBAETCSl H3ydyeHUE Yy4eOHOro mpeaMera
«MareMaTnka» B paMKax TpEX y4eOHbBIX KypcoB: «Airedpa M Hayaja MaTeMaTHYECKOro aHaIu3ay,
«["eomerpusiy, «BeposTHOCTh U cTaTUCTHKA». POPMUPOBAHKE JOTMUYECKUX YMEHHUM OCYIECTBIISIETCS Ha
NPOTSDKEHUHM BCEX JIET OOy4eHHUs Ha YpOBHE cpelHero oomiero oOpa3oBaHUs, a 3JEMEHTHI JIOTUKU
BKJIIOUYAIOTCS B COJIEp’KaHNE BCEX HAa3BaHHBIX BBIIIE yU€OHBIX KYpCOB.

OO1m1ee yncao 4acoB, pEKOMEHOBAHHBIX JUIs U3yueHus: marematuku — 340 gacoB: B 10 kiacce — 170
gacoB (5 yacoB B Hezento), B 11 kimacce — 170 gacoB (5 4acoB B HENETIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

W3ydyeHne mareMaTWKH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAMPABICHO Ha JIOCTHKEHUE
O0yJarOIMUMUCS JIMYHOCTHBIX, METalpeAMETHBIX W TPEIMETHBIX O00pa30BaTeIbHBIX pPE3yIbTAaTOB
ocBoenus yuebnoro npeamera. JUUYHOCTHBIE PE3YJIbTATHI

B pesynbpTaTe mM3yueHus MaTeMaTHKH Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHUsS y 0O0Yy4aromerocs
OyayT chopMUpPOBaHBI CICAYIOIINE JINYHOCTHBIE PE3YIbTATHI:

1) rpaskaaHCcKOro BOCIIUTAHUS:



Cc(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3MLUU OOYHYAIOMIETOCs KaK aKTHMBHOTO M OTBETCTBEHHOI'O 4JIECHA
poccuiickoro oOIecTBa, MpeACTaBIeHUE O MaTEMaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX
CTPYKTYp, SBICHHH, MpOLEAYp TPaKAaHCKOTO oOmiecTBa (BBIOOPBI, ONPOCHI U JIPYroe), yMEHHE
B3aMMO/ICIICTBOBATD C COLIMATILHBIMUA HHCTUTYTaAMH B COOTBETCTBUHU € MX (DYHKIUSMU U HA3HAUYCHUEM;
2) NaTPpUOTHYECKOIr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUNCKOMN IPa’KIAaHCKOM MACHTUYHOCTH, YBRKCHUS K IMPOIUIOMY U HACTOAILIEMY
POCCHUIICKOM MAaTEMAaTHUKH, LIEHHOCTHOE OTHOLIEHHWE K JIOCTHKEHHUSM POCCHMCKMX MaTEMAaTHKOB M
POCCHIICKOM MaTE€MaTU4YECKOM WIKOJIbI, MCIOJb30BaHUE ITHX JOCTHIKEHMM B JIpyrMX HayKax,
TEXHOJIOTHUSIX, Chepax IKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME TyXOBHBIX LIEHHOCTEH pPOCCHICKOTO Hapoaa, chopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSA,
STUYECKOTO TIOBEACHMS, CBSI3aHHOI'O C IPAKTUYECKUM NPUMEHEHUEM JIOCTH)KEHUN HAayKH U
JESTEeIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIA/Ia B TOCTPOCHHUE YCTOWYMBOTO OYIyILEro;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/1a4, PELICHUM, pacCyXI€HUM, BOCIPUUMUYMUBOCTh K MAaTEMaTUUYECKUM ACIEKTaM pa3JIMYHBIX BHJIOB
HCKYCCTBA;

5) ¢pu3HYecKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh YMEHHS TPUMEHATh MaTEeMAaTUYEeCKHe 3HAHWA B HWHTEpPEcax 3J0pOBOTO U
6e3omacHOro o0pasza >KHU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3[0POBBIO (3I0pPOBOE MUTAHHE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH M OTIBIXA, PEryisipHas (U3NYecKas aKTUBHOCTH), (pH3HUECcKOe
COBEPILIEHCTBOBAHUE MPU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHOMN JESTENIBHOCTHIO;

6) TpynoBOro BOCIMTAHHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH TPYAOIIOOMs, HWHTEpeC K pa3IuyHbiM cdepam
npodeccuoHaNbHOM 1eATeNbHOCTH, CB3aHHBIM C MaTeMaTuKol U e€ PenepanbHas paboyasi mporpamma
| Matematuka. 10—11 kiaccsl (6a30BbIil ypOBEHb) 8 MPUIIOKEHUSIMH, YMEHHUE COBEpIIATh OCO3HAHHBIIH
BBIOOp Oyaymiedl mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIaHBI, TOTOBHOCTh H
CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHUIO M caMOOOpPA30BaHMIO HA MPOTSHKEHUM BCEH KU3HM,
FOTOBHOCTh K AaKTUBHOMY Yy4YacTMIO B pELIEHUM MPAKTUYECKUX 337ad MaTeMaTU4yecKoil
HaIPaBJIEHHOCTH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTHUECKOM KYNbTYphl, MOHMMAHHE BIUSHHUS COIMAILHOIKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE NPUPOJHOM W COLMAIbHOW Cpelbl, OCO3HAHME TIJI00aJIbHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIeM, OpUEHTAIUS Ha IPUMEHEHHE MaTeMaTHUeCKUX 3HAHUHN Ui pelieHus 3a1a4 B
o0acTy OKpyXkarollel cpelibl, MJIaHUPOBAaHUE MOCTYIKOB U OLIEHKH UX BO3MOYKHBIX MOCJIEICTBUN AJIs
OKPY>KaIOILEH Cpe.bl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3sBUTHs HAayKH U
OOIIECTBEHHON MPAKTHKH, TIOHMMaHWE MaTeMaTHU4YecKOM Hayku Kak cdepbl YeloBeYeCKOM
NESATENBHOCTH, JTAlloB €€ Pa3BUTUSA M 3HAUMMOCTH JJIs Pa3BUTUS LIMBUIIM3ALMM, OBJIAJECHUE S3BIKOM
MaTEeMaTHKU U MaTeMaTUYeCKOU KyJIbTypOl KaK CPeJICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIATh
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO IEATENbHOCTh MHANBUIYAIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynpTaTe oCcBOCHHS TpOrpaMMBbl IO MaTeMaTHKE Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy
oOyuatomierocsi OyayT cQoOpMHUpOBaHBI METANpPEIMETHBIE PE3YNbTaThl, XapaKTepPU3YIOIIHUECcs
OBJIAACHUEM YHUBCPCAJIbHBIMUA IIO3HABATCIIbHBIMU }IeﬁCTBI/ISIMH, YHUBCPCAJIbHBIMU
KOMMYHUKATHBHBIMU ,Z[GﬁCTBHSIMPI 1 YHUBCPCAJIbHBIMU PCTYJIATHBHBIMUA Z[GP'ICTBHHMH.
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

basoBble Jlornyeckue 1eMcTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC IPU3HAKM MAaTeMaTH4YeCKHMX OOBEKTOB, IOHATHUH,
OTHOLICHUHA MEXIYy TMOHATHAMH, (OPMYIHUPOBATH  ONpPENCNCHHUs MOHATUH, YCTAaHABIHUBATh



CYIIECTBEHHBIN MpHU3HAK KIaCCU(UKAIMM, OCHOBAHUS M OOOOIIEHHS W CpPAaBHEHHS, KPHUTEPUU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPHHUMATh, (POPMYIHPOBATH U MPEOOPa3OBBIBATh CYXKICHHS: yTBEPAUTEIbHBIC U OTPHUIATEIbHEIC,
€IMHUYHbIE, YACTHbIE U OOIINE, YCIOBHBIE,

BBISIBIISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOPEYHs B (akTax, JaHHBIX,
HAOJMIOACHUAX M YTBEPXKICHUAX, NpeAjaraTb KPUTEPUM JJs BbIIBIEHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeJIaTh BBIBOJBI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JENYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIIOUEHUH 10 aHAJIOTUH;

IIPOBOJIUTh CAMOCTOSATEJIBHO JIOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEpXKIEHUM (mpsMble M OT
NPOTHBHOTO), BBHICTPAMBATh APTyMEHTAIMIO, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATDH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

BBIOMPATH CIIOCO0 perieHus yueOHoW 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS, BHIOMPAThH
HauboJee MOAXOJAINHN C yUETOM CAMOCTOSITEIILHO BbIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbckue 1elCTBUA:

HCIOJIb30BaTh BONPOCH KaK MCCIEN0BATENbCKMM MHCTPYMEHT IO3HaHMS, (OpPMYJIHUpOBaTh BONPOCHI,
¢buKcupyomue IpoTUBOpeUre, MpodIeMy, YCTaHABIUBATh HCKOMOE U JaHHOE, (DOPMUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATH CBOIO NIO3ULUI0, MHEHHUE;

IIPOBOAUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEAOBAHUE 110 YCTAHOBJICHHUIO
0CcOOEHHOCTEM MaTeMaTHYecKOro OOBEKTa, SBJICHHUS, IPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENILHO (POPMYJIMPOBaTh 000OIIEHNUS U BBIBOJBI 110 Pe3yJbTaTaM MPOBEIEHHOIO HAOIIOeHNU,
HCCIIEIOBaHMsI, OLIECHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 00001IEHUI;
IIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHUE MIPOLIECCA, @ TAKKE BBIABUIATh MIPEATIONIOKEHHS O €TI0 Pa3sBUTHU
B HOBBIX YCJIOBHSIX.

Padora ¢ unopmanmeii:

BBISBJIATH A€PUIUTHI MHPOPMAIMH, JTaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOMNPOC M JJS PELICHUS
3a]1a4y;

BbIOMpaTh MH(OpPMALMIO W3 HMCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIW3HPOBATh, CUCTEMATHU3UPOBATH U
MHTEPIPETHPOBATH HHPOPMALIUIO PAa3IMUHBIX BUJIOB U ()OPM IMpe/ICTaBICHHUS;

CTPYKTYypUpOBaTh HH(OpMalMIO, MpPEACTaBIsATh €€ B pa3IuuHbIX (opmax, WILIIOCTPUPOBATH
rpapuyuecKy;

OLICHMBAaTh HAJAE&KHOCTb MHQOpPMAIMM 10 CAMOCTOATENbHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM,
c(OpMyIHPOBaHHBIM CaMOCTOATENbHO. KOMMYyHHKATHBHBIE YHUBepcaabHble y4eOHbIe AeiicTBUS:
BOCIPHUHUMATh U (POPMYIUPOBAThH CYXKJIEHUS B COOTBETCTBUM C YCIOBHSMH U LEISIMH OOLLEHUS, SCHO,
TOYHO, TPaMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS
10 X0y PEIICHU 3a/1a4l, KOMMEHTUPOBATh MOJYyYEHHBIN pe3ysIbTarT;

B XoJie 0O0CYX/JEHHUs 3aJlaBaThb BOINPOCHI MO CYIIECTBY O0OCY)XTaeMoil TeMbl, IpoOIeMbl, perraeMoi
3aJlayM, BBICKA3bIBATH HJIE€U, HAIECJICHHbIE HA MOWCK pEIIEHUs, COMOCTAaBISATh CBOM CYXACHHS C
CYXJEHUSIMH JIPYTMX YYacCTHHKOB Juajora, OOHapyXHBaTh pa3iMyle M CXOJCTBO MO3MIMH, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,

IIPEICTABIIATh PE3YJIBTAThl PEIIEHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEA0BaHNUs, IPOEKTA, CAMOCTOSTEIILHO
BbIOMpATh (popMaT BBICTYIUIEHUS C YUETOM 3ajay Mpe3eHTAllM1 U OCOOCHHOCTEN ayIUTOPUH.
PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuszauus:

COCTABJISATh IUJIAH, QJITOPUTM PpEIICHUs 3a/JadyM, BBIOMpPATh CIOCOO pEUIeHHs C Y4ETOM HMEIOLUXCs
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢
yuétoM HOBOI nH(popMaru. CaMOKOHTPOJIb, IMOHOHATBbHBIH HHTEJIEKT:

BJIAJCTh HaBbIKAMU I103HABAaTEIbHOM pEQPIEKCUM KaK OCO3HAaHMUSA COBEpLIAEMBbIX JEHCTBUH W
MBICIUTENBHBIX MPOLECCOB, MX pE3yJbTAaTOB, BIAIECTh CIIOCOOAMHU CaMOIPOBEPKH, CaMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pelIeHUs: MaTeMaTHIEeCKON 3a1a4H;



NPEIBUICTh TPYJHOCTH, KOTOPBIC MOTYT BO3HHMKHYTH IPH PCIICHUH 3aJa4l, BHOCUTh KOPPEKTHUBBI B
NEeATENHLHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWIEHHBIX OMIMOOK, BBISABIECHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE pe3ysibTaTa IEIW U YCIOBHSIM, OOBSICHATH HPUYMHBI JOCTH)KEHHUS HJIH
HEJIOCTIKCHHS PE3yJIbTaTOB JIEATCILHOCTH, HAXOJUTh OINMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY
OIIBITY.

CoBMecTHAA AeATEILHOCTh:

MIOHMMaTh M HCIOJB30BaTh MPEHUMYINECTBA KOMAHAHON M WHAWBUAYaIbHOW pabOTHI MPH pPELICHUH
yueOHBIX 3a/1a4, IPUHUMATh 1€JIb COBMECTHOM JICATEILHOCTH, TNIAHKPOBATh OPraHU3AIUI0 COBMECTHOM
paboThI, pacmpeieiaaTh BHIbI pabOT, JOrOBapHBaThCSA, OOCYKIATh MPOLECC M PE3yabTaT paboThI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIONIEH;

y4acTBOBaTh B IPYIIIOBBIX (GopMax paboThl (00CYkKIEHHS, OOMEH MHCHHU, «MO3TOBBIC IITYPMBI» H
WHBIC), BBINOJHATH CBOK YacTh PabOThl M KOOPJMHHUPOBATH CBOM JCHCTBHUS C JIPYTUMH YJICHAMHU
KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIHMIA MPOAYKT IO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM
y4aCTHHUKaMH B3aUMO ICHCTBHSI.

NPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3yabTaThl OCBOCHHS MPOTPaMMBbI 110 MaTeMaTHKe Ha 0a30BOM YpOBHE Ha ypPOBHE
cpenHero o0IIero oopa3oBaHKs MPEACTABICHBI 0 TOJaM OOydYCHHs B paMKaX OTICIbHBIX Y4EOHBIX
KYpPCOB B COOTBETCTBYIOIIUX pa3jieiax MporpaMMbI [0 MaTEeMaTHKE.

PABOYASI ITPOTPAMMA  YYEBHOI'O KYPCA «AJITEBPA U  HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

IHOACHUTEJIBHAA 3AIIUCKA

VY4eOHbli Kypc «AnreOpa ¥ Hauyala MaTeMaTUYeCKOro aHajdu3a» SBISETCS OJHUM M3 Haubosee
3HaYMMBbIX B THpOrpaMMe CpegHero oOImero oOpa3oBaHUs, MOCKOIbKY, C OJHOW CTOPOHBI, OH
o0ecrneunBaeT HHCTPYMEHTAIbHYIO 0a3y AJIsl U3YUYEHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYrou
CTOPOHBI, (OPMHUPYET JOTHYECKOE U a0CTPAKTHOE MBIIUIEHHE 00yYaroIuXcs Ha YPOBHE, HEOOX0IMMOM
JUI OCBOEHHUS Yy4eOHBIX KypcOB MH(OpPMATHUKH, OOIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH. B pamkax
yuyeOHOro Kypca «Aunrebpa W Hayaja MaTeMaTUYECKOrO aHaiM3a» OoO0ydarolluecs OBIIa/IeBAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HaykKu, KoTopas (OpMyJIupyeT CBOM JOCTHXKEHHS B
MaTeMaTHueckoit popme.

VY4eOHbIil Kypc anreOpbl U Hayal MaTeMAaTUYECKOTO aHalIM3a 3aKJIaJbIBA€T OCHOBY JJISl YCHEIIHOIO
OBJIA/ICHUS 3aKOHAaMM (U3UKU, XMMHUHU, OMOJIOTUM, MOHUMAHUS OCHOBHBIX TEHJICHIMHA SKOHOMHUKU WU
OOIIIECTBEHHON JKU3HHU, MO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOIb30BaTh MX B IIOBCEIHEBHON JKM3HU. B Toxe BpeMms OBIazcHHE
aOCTpakTHBIMU U JIOTMYECKH CTPOTMMU MaTEeMaTHUYECKUMU KOHCTPYKLIMSIMU pa3BHUBAET yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTHMHHOCTH YTBEP)KICHMS, UCIOJIB30BaTh 0000OILICHHE U
KOHKpeTH3aluio, abcTparnpoBaHue U aHaJIOTHI0, (POPMUPYET KPpeaTUBHOE U KPUTHYECKOE MbIlIUIeHHEe. B
XO7Ie U3Y4eHUs anreOpbl U Havyal MaTeMaTUYeCKOTr0 aHajIi3a Ha YPOBHE CpeIHEro oomiero oopa3zoBaHus
oOyuyaroluecs: MoJiy4yatoT HOBBIM OMBIT pelleHusl MPUKIAJAHBIX 337a4, CAMOCTOSTENIbHOTO MOCTPOCHUS
MaTEMaTHYECKUX MOJEIEN pealIbHbIX CUTYallMil U MHTEPIPETAlMK OJIYYEHHBIX PELICHUM, 3HAKOMSTCS
C MpUMEepaMH MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTBE, C BBIIAIOIIUMUCS
MaTEMaTHYECKUMHU OTKPBITHUSIMU U UX aBTOPaMH.

VYueOHblli Kypc anreOppl ©W Hadal MaTEeMaTHUYeCcKoro aHaim3a oOJajaeT 3HAYUTEIHHBIM
BOCIIUTATENIbHBIM ~ MOTEHLMANIOM, KOTOPBI  peanu3yeTcss Kak uyepe3 y4deOHBIH  Marepual,
CHOCOOCTBYIOUINI (OPMUPOBAHHIO HAYYHOI'O MHPOBO33PEHHUS, TaK W dYepe3 creuuduky ydeOHOM
JeSTeIbHOCTH, TPeOyIolell CcaMOCTOATENbHOCTH, AaKKYpaTHOCTH, MPOAODKUTENBHON KOHIEHTpALUU
BHUMAaHMS U OTBETCTBEHHOCTH 3a I1OJIy4YEHHBIH pe3ybTar.

B ocHoBe MeTonuku 0OyueHus anredpe U HayajlaM MaTeMaTUYecKOro aHallu3a JIKHT JesITeIbHOCTHBIN
MIPUHITATT 00YYCHUSI.



B cTpykType mporpammsl o anredpe M HavajgaM aHaJlM3a BBIIENAIOTCS CIEAYIOIINE COAepKAaTeIbHO-
MeToAuYeCcKue TUHUM: «Hucna u BeIYUCIeHUs», «DYHKINU U TpaQUKN», «YPaBHEHUS U HEPABEHCTBAY,
«Havana marematumueckoro anamuza», «MHoOecTBa U JOrMKa». Bce OCHOBHBIE COAEpPXKATEIbHO-
METOAMYECKUE JMHUU M3Y4alOTCs Ha NPOTSKEHUM JBYX JIET OOy4EHHUs Ha YPOBHE CpeJHEro oOIIero
00pa3oBaHMsl, €CTECTBEHHO JOMOJHSISA IPYr Jpyra M IOCTENEHHO Hachlmasch HOBbIMU DenepanbHas
paOouast mporpamMma TeMaMu M pasfenamu. JlaHHBIA yueOHBI Kypc SIBIS€TCSI MHTErPaTHUBHbIM,
MIOCKOJIBKY OOBEIUHSET B cebe coAepKaHWe HECKOJbKMX MaTeMaTHYeCKUX IUCIHMIUIMH: anredpa,
TPUTOHOMETPHS, MAaTEMaTU4YEeCKH aHanu3, Teopusi MHOXecTB M apyrue. [lo mepe Toro kak
o0yyJaromuecs OBJIaAeBalOT BCE 00Jee MMPOKUM MAaTEMaTHUYECKUM alIapaToM, Y HUX MOCIIeI0BaTEIbHO
(bopMHpyeTCsl U COBEPLICHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHUYECKYI0 MOJIENIb PEalbHOM CUTyalluH,
NPUMEHATH 3HAHMSA, MOJyYCHHbIE B y4eOHOM Kypce «Anredpa W Havajga MaTeMaTHYECKOTO aHAIIM3ay,
VIl pELIeHHs  CaMOCTOATENbHO  C(OPMYIMPOBAHHOM  MaTeMaTHMYeCKOW  3agaud, a  3aTeM
UHTEPIPETUPOBATH MOJIYYEHHBIN pPE3YyNbTar.

ConepxatenbHo-MeToAnYecKas JUHUS «Hucina M BeIYMCICHUS» 3aBepuiaeT (OpMUPOBAHME HABBIKOB
WCTIOJB30BAaHUSl JICHCTBUTENBHBIX YHCEN, KOTOpOoe OBUIO HA4yaTo Ha ypPOBHE OCHOBHOTO OOMIETO
obpa3oBanus. Ha ypoBHe cpenHero oouiero oopazoBanus 0codoe BHUMaHHE yaensercss GOpMUPOBAHUIO
MIPOYHBIX BBIYMCIUTEIBHBIX HAaBBIKOB, BKJIIOUAIOIINX B €O MCIONB30BAHUE PA3IMYHBIX (HOPM 3amucu
JNEHCTBUTEIBHOIO 4YHCIIA, YMEHUE PAallMOHAJIbHO BBIIOJHATH JEHCTBUSA C HUMH, JEJIaTh INPUKUIKY,
OLIeHUBATh pe3ynabTar. OO0yJaromuecs: MOTy4a0T HABBIKU MPUOIMKEHHBIX BBIYUCICHUH, BBHITIOTHEHHSI
JIEUCTBUI C 4YKUCIaMHU, 3allMCAaHHBIMM B CTaHJapTHOM (opMe, HCIOJIB30BAaHUS MaTeMaTHYECKUX
KOHCTaHT, OLICHUBAHMSI YUCIIOBBIX BbIPAXKECHU.

ConeprxatenbHast TMHUA «Y PaBHEHUS U HEPABEHCTBA» peasIn3yeTcs Ha MPOTSHKEHUU BCero 00yueHus Ha
YPOBHE CpeHero o0miero o0pa3oBaHMs, MOCKOIBKY B KaXKIOM pasfelie MPOrpaMMBbl MIPEIYCMOTPEHO
pelleHre COOTBETCTBYIOIIMX 3ajad. OOyuaromuecs OBJIAIECBAIOT PA3IMYHBIMU METOAAMHU PELLCHHS
LENbIX, pallMOHATbHBIX, UPPALMOHAIBHBIX, TOKA3aTEeNbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPHUECKUX
YPAaBHEHUI, HEPAaBEHCTB M MX cucreM. [losydeHHbIE yMEHUs HCIONB3YIOTCA IPU HCCIEI0BAaHUU
GyHKIOUI € MOMOIIBIO MIPOU3BOJHOW, pEHIeHWHM MNPUKIAAHBIX 3aJad U 3aJad Ha HaXOXKICHHE
HauOOJIBIIMX M HAaUMEHBIIMX 3HadeHUU QyHkiuu. /laHHas comeprkaTenbHasl JIMHUS BKJIIOYAaeT B ceOs
Takke (opMHpOBAaHME YMEHUH BBIMOJHATH pacuy€rbl 1O (¢GopMysaM, MpeoOpa3oBaHUs IIEJbIX,
palMOHAIbHBIX, HMPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKECHHUM, a TaKXKe BBIPAXKECHUH,
coJieprKallluX CTENEeHU U Jorapu@msl. biaronaps usyueHuro anreOpandyeckoro MaTepuana mpoucxXoauT
JanbHeiiee pa3BuTHE aITOPUTMHUUYECKOTO U aOCTPAaKTHOTO MBIIIIEHHUs 00ydaromuxcs, GopMupyroTcs
HaBbIKM JIEIYKTUBHBIX pacCyXJIeHuH, paboTbl C CHUMBOJBHBIMH (opMamu, MpeaAcTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB. Ajredpa npeanaraet 3¢ (eKTuBHbIE
MHCTPYMEHTBI JJIsl PELIEHUS] MPAKTUYECKUX U €CTECTBEHHO-HAy4YHBIX 3ajad, HarjsiIHO IEMOHCTPUPYET
CBOM BO3MOXXHOCTH KaK sI3bIKa HayKH.

CopepxarenbHo-MeTOoMYecKass JUHUS «DPYHKIUM M TpapuKU» TECHO NepervieTaeTcs ¢ JAPYruMH
JUHUAMH Y4eOHOIO Kypca, MOCKOJbKY B KaKOM-TO CMBICTE 3aJaéT MOCIEeNI0BATEIbHOCTh W3YUEHUS
Matepuana. lM3ydyeHue CTeneHHO#, NoKa3aTeNbHOM, JOorapu@MUYECKOM U TPUTOHOMETPHUUECKHUX
(byHKIMH, UX CBOWCTB U rpa)MKOB, UCIOIb30BaHUE (DYHKIMNA JUIs pEeLIeHUs 3a/1a4 U3 JIPYTUX y4eOHBIX
MIPEIMETOB M PEAIbHOM >KU3HHU TECHO CBSI3aHO KaK C MaTeMaTHYeCKUM aHalu3oM, Tak u denepanbHas
pabouas mporpamma c peleHHeM ypaBHEHHH U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHKE yAemseTcs
(GOpMHPOBAaHHMIO YMEHHUS BbIpakaTh (OPMYIaMH 3aBUCHMOCTH MEXIY pa3IUYHbIMH BeIMYMHAMH,
UCCIIeIoBaTh MONy4YeHHble (YHKIMM, CTPOUTh MX rpaduku. Marepuan cojepkareiabHON JUHUN
HalleJIeH Ha pa3BUTHE YMEHUN U HAaBBIKOB, MTO3BOJIAIOIINX BbIPaXKaTh 3aBUCHUMOCTH MEX]y BEJIUYUHAMU
B Pa3IMYHON (Qopme: aHAIUTHUECKOM, rpaduueckoil u cioBecHOM. Ero msyuenuwe crocobcTByeT
Pa3BUTHIO AJITOPUTMHUYECKOIO MBIIUIEHUS, CIIOCOOHOCTHM K OOOOIIEHHIO W KOHKPETU3allUH,
HCIIOJIb30BAaHUIO AaHAJIOT .

CopepxarenpHas nuHUs «Hagana mMareMaTH4ecKOro aHajlin3a» IMO3BOJIAET CYIIECTBEHHO DPACIIUPHUTH
Kpyr Kak MaTeMaTHYeCKUX, TaK M NPUKIAJHBIX 3a7ad, JOCTYMHBIX OOy4aromuMCs, y KOTOPBIX
HOSIBJISICTCSI BO3MOKHOCTD MCCIIEIOBATh U CTPOUTh rpaduku QyHKIMHA, ONpeaensaTs X HauOoIbIIue U
HAaMMEHBIINE 3HAUYCHUS, BBIYUCIATH TUIOMAIN GUTYp U 00BEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHHUS



nporeccoB. ConepkarenbHasl JIMHUAS OTKPHIBAET HOBBIE BO3MOXKHOCTU TMOCTPOCHHS MATEeMATHYECKUX
MoOJieJiell peaybHBIX CUTYyalluid, HAaXOKJICHHsS HAWIYYIIEro pEIIeHHUs B TMPUKIAJAHBIX, B TOM 4YHUCIIE
COIIMAJIbHO-9)KOHOMHUYECKUX, 3a/Jayax. 3HAaKOMCTBO C OCHOBaMH MAaTeMaTHYECKOTO aHalln3a
CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMAIBHO-JIOTMYECKOTO U KPEaTHMBHOIO MBIIILICHUS,
(GOpPMUPOBAHHIO YMEHHH paclO3HABaTh MPOSBICHUS 3aKOHOB MAaTEMaTUKU B HAayKe, TEXHHKE U
uckycctBe. OOyuaroluecsi y3HAIOT O BBIJIAIOIIUXCS pe3ylbTarax, IMOJIYYEHHBIX B XOJE€ Pa3BUTH
MaTEMaTHKHU KaK HayKH, U UX aBTOpax.

CopepxarenpbHo-MeTouYecKas: JTUHUS «MHOXECTBa U JIOTHMKa» B OCHOBHOM IIOCBAIIEHA 3JIEMEHTaM
TEOPUU MHOMKECTB. TEOpEeTUKO-MHOKECTBECHHBIC MPECTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOIHHOU
MaTEeMaTHUKd U TMpeiaraloT HaumOojee YHUBEPCAJIbHBIM S3bIK, OOBEAUHSIOMIMNA BCE pa3Jeiibl
MaTEMATHKU ¥ €€ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HBIC MATEMAaTUYCCKUE IUCHUIUIMHBI B €IUHOEC
uenoe. [loaTomy BaxHO AaTh BO3MOKHOCTH OOydYaromeMycsli MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK COBPEMEHHON MaTEeMAaTHUKH U UCIIOJIb30BATh €T0 JIJISl BRIPAKCHUS CBOUX MBICIICH.

B yuebHOM Kypce «AnrebOpa u Havajga MaTeMaTHYECKOI'O aHAM3a» MPHUCYTCTBYIOT TaK)KE OCHOBBI
MaTEMaTHYECKOTO MOJICTUPOBAHUS, KOTOPBIC MIPU3BaHbI CPOPMHUPOBATH HABBIKK TOCTPOCHUS MOJICIICH
pEAIbHBIX CUTYALIU, UCCIIEIOBAHMS 3TUX MOJIEJIEeH ¢ MOMOIIBIO afnmapara anreopbl U MaTeMaTH4ecKoro
aHaJIM3a W WHTEPIPETAlMU TIOJIYYCHHBIX pEe3yJbTaToB. Takue 3aJaHus BIUICTCHBI B KaXKIbIH U3
pa3esioB MpOrpaMMBl, MTOCKOJIBKY BECh MaTepuai y4eOHOTo Kypca IIUPOKO UCIIONIB3YETCs A PEeIIeHUS
NPUKIAMHBIX 3adad. [Ipu pemieHnH peagpbHBIX MPAKTUYECKUX 3a7ad OOydaroliuecs: pa3BUBAIOT
HaOII0/1aTEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIb30BaTh aHATIOTHIO,
0000maTh W KOHKPETU3UPOBATH TpolOsieMy. JledarenpbHOCTh MO (GOPMHUPOBAHUIO HABBIKOB PEIICHHS
MIPUKJIAIHBIX 3a/1a4 OPraHU3yeTCsl B MPOIECCe U3YUEHHUsI BCeX TeM y4eOHOro Kypca «Airedpa u Hayana
MaTEeMaTHYECKOTO aHAITN3ay.

OOmiee 4MCIO 4YacoB, PEKOMEHAOBAHHBIX I W3ydeHHUs y4yeOHOro Kypca «Anredpa W Hadajia
MaTeMaTHYeCKOTo aHaym3a», — 170 gacoB: B 10 kitacce — 68 gacos (2 gaca B Hezenmo), B 11 kmacce —102
yaca (3 Jaca B HEJIEITIO).

COJEP/KAHUE OBYYEHUA

10 KJIACC

Yucsia ¥ BHIYUCICHUA

Paumonaneubie  uucna. OOBIKHOBEHHBIE U JIECATHYHBIE JpoOM, TIPOLIEHTHI, OECKOHEYHBIC
nepuojuveckue JIpobu. Apudmerndyeckue onepanyu C paldoOHaJIbHBIMH YHCIAaMH, MpeoOpa3oBaHus
YHUCIOBBIX BbIpakeHUH. [Ipumenenue npoOell M HPOLEHTOB JI pEUIeHUS NPUKIAJAHBIX 3a7ad W3
Pa3JIMYHBIX OTPACIIEH 3HAHUM U peaIbHOMN JKU3HU.

JlelicTBuTenbHBIE uncia. PanuoHanbHble M MppalMOHANIBHBIE Ynciaa. ApuQMETHYECKUuEe OINEepaluu C
JeWCTBUTENbHBIMU ycaaMy. [IpuOakEéHHbIE BEIYUCIEHHS, PAaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUM.

Crenensb ¢ 11enpIM nokaszareneM. CtangapTHas popma 3arucH JIeHCTBUTENBHOr0 yncia. Mcnoas3oBanue
noaxonsauiel (opMbl 3amMcu ACUCTBUTENBHBIX YHCEN JUIsl pElIeHUs MpPaKTUYECKUX 3agad |
IIPEICTaBICHUSI JAaHHBIX.

ApudmeTnueckuii KOpeHb HaTypalbHOW creneHu. JleicTBus ¢ apupMETHUYECKMMH KOPHSIMHU
HaTypaJIbHOM CTEIEHHU.

CuHyC, KOCUHYC U TaHT€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa 1 TOKJIECTBEHHbIE IPEOOPa30BaAHUSI.

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHUH.OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYIIBL.
YpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.
Pemienue nensix U ApoOHO-PAIMOHANIBHBIX YPABHEHUH U HEPABEHCTB.

Pemienue nppanyoHanbHbIX YPABHEHHUI U HEPABEHCTB.

PeleHne TpUroHOMETPUYECKUX YPAaBHEHUM.



[IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKHX 3a/ad W 3a/ad U3 Pa3IMYHbIX
obJacTelt HAyKW U PeasIbHOW KU3HH.

DOYyHKUMH U TPaPUKH

Oynxiys, cnocoOsl 3aganust Gyakun. I'paduk Gpynkmun. Bzaumuo oOpatHbie GyHKINH.

OOGmactp ompeneneHus W MHOXKECTBO 3HaueHWW ¢yHkumu. Hynu dyaknun. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHas (pyHKIMS ¢ HaTypaJdbHBIM W IIE€JbIM Ioka3atenem. E€ cBolictBa u rpaduk. CBoiicTBa U
rpaduK KOpHS N-Oi CTETICHH.

Tpuronomerpuyeckass OKpPY)KHOCTb, ONpPEICICHUE TPUTOHOMETPUUECKUX (PYHKIMH YHUCIOBOTO
apryMeHTa.

Hauyajna maTeMaTH4YeCKOro aHajJn3a

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEIOBaTEIbHOCTEH. MOHOTOHHBIE MTOCIEA0BATEIHLHOCTH.
Apudmerndeckass M TeoMeTpHyYecKas mporpeccuu. beckoHeyHO yOBIBAIOIIasi TreoMeTpUyecKast
nporpeccusi. Cymma OeckOHEYHO YyObIBarolleil reomerpudeckoil mporpeccuud. Dopmyna CIOKHBIX
poLEeHTOB. VcIoyib30BaHNEe IPOrPECCUH JIJISl PELIEHMSI pealIbHbIX 3a]1a4 IPUKJIAJHOTO0 XapaKTepa.

MHokecTBa M JTOTHKA

MHosecTBO, omepanuu Haj MHokecTBaMu. Jlmarpammbl Oiinepa—Benna. [IpumeHenune TeopeTHko-
MHOXECTBEHHOT'O anmnapara JJisi OMUCAaHUsl PEaIbHBIX MPOILIECCOB U SIBJICHUH, MPU PEUICHUU 3a7a4 U3
JOPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CleICTBUE, 10KA3aTEIbCTBO.

11 KIIACC

Yucsia ¥ BHIYUCICHUA

HarypanbHsle u niensie uncia. [Ipu3Haky AeIMMOCTH LENBIX YHCEIL.

Crenens ¢ panMoHaIbHbIM NOKa3aTesneM. CBONCTBA CTENIEHHU.

Jlorapudm uyucna. Jlecaruunsle U HaTypajabHbIE JOrapu(MBbI.

YpaBHeHHus M HEpaABEHCTBA

[IpeoOpa3oBanue BbIpaxXeHHUH, copepKaluX JOrapupMBbl.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM MTOKa3aTeNIEM.

[Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckrue ypaBHEHUs U HEPABEHCTBA.

Cucrempl NMHEWHBIX ypaBHEHUH. PelleHne NpUKIagHBIX 334ad C IMOMOIIBIO CHUCTEMBI JIMHEHHBIX
YpaBHEHUM.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHue ypaBHEHMM, CHCTEM M HEPAaBEHCTB K pEIIEHUI0 MaTeMaTHYecKHX 3ajady M 3a7ad U3
pa3NUYHbIX 001acTe HAYKU U peaIbHOM KHU3HH.

DOyHkuuM U rpaguku

Oynkius. Ilepuognueckue ¢ynkuuu. IIpomMexyTkn MOHOTOHHOCTH (YHKIMHA. MakcUMyMbl U
MUHIUMYMBI GyHKIMHA. Hanbosbiiee 1 HanMeHbllee 3HaueHne (PYHKITUN Ha TTPOMEKYTKE.
Tpuronomerpuueckre GyHKIIUHN, UX CBOMCTBA U rpaUKH.

[TokazarenbHas u norapudmuueckas GyHKIUHU, KX CBOMCTBA U rpadUKH.

Hcnonb3oBanue rpagukoB GyHKIMN IS peIIeHUs] ypaBHEHUH U JIMHEHHBIX CUCTEM.

Ucnonws3zoBanne rtpadukoB (QyHKIUN 11 WCCIEAOBAHHS IPOIECCOB W 3aBUCHMOCTEH, KOTOpPBIC
BO3HUKAIOT NPH PEIICHUM 33]1a4 U3 APYTUX YUEOHBIX MMPEIMETOB U peabHON JKHU3HU.

Havajia MaTeMaTH4eCKOro aHaJIHu3a

HenpepoiBable GpyHKIIMN. METOA HHTEPBAIOB JIJIs pEILICHHUS] HEPABEHCTB.

[TpousBognas pyuakmuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICT TTPOU3BOTHOM.



[Tpon3BoHBIE 3NIEMEHTAPHBIX GYHKUIUH. DOPMYITBI HAXOXKAECHUS IPOU3BOJHON CYMMBI,

IIPOU3BEACHUS U YACTHOTO (DYHKIIMH.
[TpumMeHeHre TPON3BOIHON K UCCIEIOBAHUIO (DYHKIIMI HAa MOHOTOHHOCTB M SKCTPEMYMBI.

HaxoxxaeHue HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHNs: QYyHKLIHUU Ha OTPE3KE.

IIpuMeHeHne TPOU3BOAHON JUIsl HAXOXKACHHS HAWIYUYIIEro PEIICHMs B IPUKIAJHBIX 3aJadax, Uil
OIpeJIeJIEHUs] CKOPOCTH IIpoliecca, 3alaHHOr0 (GOopMyIIoi Uil rpaduKkoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMerpuyeckuil M ¢usndeckuil cmbici. Beluncinenue uHTerpana mo ¢opmyse
Herorona—Jleiibnuna.

NPEJIMETHBIE PE3YJIbTATbBI

K konuy o6ydenus B 10 kiacce o0yyaromuiics MOIy4UT CIAEAYIOIUE IPEAMETHbIE PE3yIbTaThl:
Yucsia ¥ BBIYHCJIEHHUS:

OIIEpPUPOBATH HMOHATHAMMU: pallMOHAIBHOE U JEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U JAECATUYHAS
pOOb, TPOLICHTHI;

BBINOJIHATH apU(pMETUYECKHE ONIEPALIUHU C PALIMOHATIBHBIMU U ACHCTBUTEIbHBIMH YHCIAMU;

BBITIOJIHATh NPUOIMKEHHBIC BBIYMCIICHUS, MCIIONB3YSl MpPaBHUja OKPYTJICHUS, JENaTh MPHUKHIKY H
OLIEHKY pe3yJIbTaTa BIYMCICHUH;

ONEpPHPOBATh TOHATHUSAMHU: CTEMEHb C IIeNBIM IIOKa3aTelieM, CTaHgapTHas ¢opma 3aIrucH
JeUCTBUTENBHOIO YMCIAa, KOPEHb HATYpPaJIbHOW CTENEHH, MCII0JIb30BaTh MOAXOASAIIYI0 (OpMY 3alHcu
JEWCTBUTENBHBIX YMCEN IS PEIICHUS MPAKTUIECKUX 3a/1a4 U TPEACTABICHHUS JTaHHbBIX;

OIIEpPUPOBATh MOHATUSAMM: CHUHYC, KOCUHYC M TaHT'€HC IIPOM3BOJILHOIO YIJIa, UCIOJIb30BATh 3aIUCh
MIPOU3BOJILHOTO YIJIa Yepe3 0OpaTHBIE TPUTOHOMETPHYECKHE (DYHKIIHH.

YpaBHeHNsI 1 HEPABEHCTBA:

ONEpPHPOBATH  TOHATHUSAMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJ0€, pPAalUOHAIBHOE,
UppalnoHaIbHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPaBHEHUE;

BBITIOJIHATE NPE0OpPa30BaHUsI TPUTOHOMETPHUYECKUX BBIPAKEHHWA M pEHIaTh TPUTOHOMETPHUYECKHUE
ypaBHEHHUS;

BBITIOJIHATH MPE0Opa30BaHUsl LENBIX, PAIIMOHATBHBIX M UPPANMOHAIBHBIX BBIPAKCHHNA M peIIaTh
OCHOBHBIE TUIIBI IIEJIBIX, PALIMOHATIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB;

NPUMEHSTh YPaBHEHUSI U HEPABEHCTBA /ISl PEIICHHUS] MATEMaTHYECKHX 3a/1a4 M 33/1a4 U3 Pa3IMIHbIX
obacTeil HayKH U peaylbHOM KU3HH;

MOJICIIMPOBATh pPEaTbHbIE CHTYyallMd Ha S3BbIKE aireOpbl, COCTABISTH BBIPAKEHUS, YpPaBHEHUS,
HEpaBEHCTBA IO YCJIOBMIO 3a/laud, MCCJEI0BaTh MOCTPOCHHbIE MOJENM C MCIIOJIB30BAaHMEM amrmapara
anreopsl.

DOyHKUMH U TPapuKu:

OTIEpUPOBATh TOHATUAMH: (QYHKIUS, CIOCOOBI 3amaHus (QYHKIUU, OOJACTh OMpEIeICHUS |
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK PYHKLINHU, B3aUMHO 00OpaTHbIe (DYHKIIUHU;

OIIEpPUPOBATh TOHATHAMH: YETHOCTb W HEUYETHOCTh (YHKIMH, HYTH (QYHKIUH, MTPOMEKYTKH
3HAaKOIOCTOSIHCTBA,

WCTIOJIB30BaTh TpaduKy (PYHKIHIA 11 pelIeHUs] ypaBHEHUH;

CTPOUTH U YHUTATh TpaQUKH JIMHEHHON (YHKINHU, KBaAPATHUYHOW (YHKIMHU, CTENEHHON (yHKLIUU C
IEJTBIM TTOKa3aTeleM;

UCIOJIb30BaTh TpapuKy (PYHKIUN 17 MCCIEIOBAHUS MPOLECCOB M 3aBHCUMOCTEH NMpHU pEIIeHUH
3a7a4d U3 IPYruX Y4eOHBIX MPEIMETOB U PEaTbHOM )KH3HH, BHIpaKaTh (POPMYIIaMU 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU.

Hauyana maTeMaTH4yeckoro aHajimsa:

OTIEpPHPOBATH MOHATHIMHU: MOCIEIOBATEIBHOCTD, apu(METHUECKAst U TEOMETPHUECKasl POTPECCHH;

ONEpPUPOBATH IMOHATUSAMHU: OECKOHEYHO YOBIBAIOIIAs TIeOMETpUYecKas MpOrpeccHus, cymma
0eCKOHEeUHO yOBIBAIOIIECH reOMETPUUECKOM MTPOrpeccuu;

3aJaBaTh MOCJIEIOBATENBHOCTH  Pa3JInYHBIMU crioco0amy; UCIIOJIb30BaTh CBOMCTBa
MOCJIeIOBATEIbHOCTEN M MIPOrPECCUi TS pEIIeHUs pealibHbIX 3a/1a4 MIPUKIIAJHOTO XapakTepa.



MHoskecTBa M JIOTHKA:

ONEPUPOBATH MOHITUSMH: MHOXECTBO, OIEpalli HaJl MHOKECTBAMU;

HUCITIOJIB30BAaTh TeOpeTI/IKO-MHO)KeCTBeHHHﬁ annapaT IJIA OITUCAaHUA peaJIBHHX HpOI_[eCCOB 148 SIBJICHI/II;’I,
P PEIICHUH 3a/1a4 U3 JIPYTUX YICOHBIX IPEIMETOB;

ONEPUPOBATH MOHATUSMU: ONPEACIICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIbCTBO.

K xoniy o0y4enus B 11 kiacce o0ydaronuiics MOTYIUT CIEAYIONUE MPEIMETHBIE PE3YIbTAThI:
Yucia ¥ BHIYHCIICHUSA:

OIEpUPOBATh MOHATUSMU: HAaTYPaJIbHOE, LI€JI0€ YUCIIO, UCIOIb30BaTh NPU3HAKU JEIUMOCTH LIEIBIX
41Cell, pa3JI0’KEHUE YNCIIa Ha IPOCThIE MHOKUTENHN JUIs PEIICHUS 3a/1a4;

OIIEpUPOBATh NOHATUEM: CTENEHD C PAllMOHAIbHBIM [10KA3aTENIEM;

OINEpPUPOBATH MOHATHSMU: JTOrapu(M dKcia, 1eCATUYHbIE U HATypaJIbHbIE JIOTapU(MBbI.

YpaBHeHus1 M HepaBeHCTBA:

IPUMEHATh CBOMCTBA CTEMEHU JUIsI NpeoOpa3oBaHUs BBIPAKEHUH, ONEPUPOBATb HOHATUSIMM:
[I0Ka3aTeIbHOE ypaBHEHHUE M HEPABEHCTBO, pelIaTh OCHOBHBIE THUIIbI IOKA3aTEJIbHBIX YPAaBHEHUN M
HEPABEHCTB;

BBINOJHATh NpeoOpa3oBaHUsl BBIPAKEHUHM, COAEpKAIUX JIOTapu(Mbl, ONEPUPOBATH IMOHATHSIMMU:
Jorapu(pMHUECKOe YpaBHEHNUE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIbI JIOTapU(PMUUECKHX YpaBHEHUM
U HEPaBEHCTB;

HaXOJUTh PELICHHs INPOCTEHIIMX TPUTOHOMETPUUYECKHUX HEPABEHCTB; ONEPUPOBATH ITOHATHAMMU:
CUCTEMA JIMHEMHBIX YPAaBHEHUM M €€ DPEIICHHE, HUCIIOIb30BATh CHCTEMY JIMHEHMHBIX YPAaBHEHMM I
pEILIeHNs IPAKTUYECKUX 3aay;

HaxOJWUTh PELICHHUs IPOCTEHUIINX CHCTEM M COBOKYINHOCTEM palUMOHAIBHBIX YPaBHEHHU U
HEPABEHCTB;

MOJIETUPOBATh peajbHble CHUTYallud Ha S3bIKE anreOpbl, COCTAaBJISATh BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI 110 YCIOBMIO 33Ja4H, UCCIENOBATh MIOCTPOEHHBIE MOJEIHN C MCIOIb30BaHUEM
anmapara anreOpsl.

DOyHKUMH U TPapuKU:

ONepUpPOBaTh NOHIATUAMU: NEpUOANYEcKas QYHKIINS, TPOMEXYTKH MOHOTOHHOCTH (DYHKLIMHU, TOUKH
SKCTpeMyMa (yHKINHU, HanOoJIbllIee U HaUMEHblIee 3HaueHus1 (YHKIHUU Ha TPOMEXYTKE, HCIOIb30BATh
UX JUIs MccaenoBaHus QyHKIUH, 3alaHHON rpadukom;

ONEepPUPOBATh MOHATHAMHU: TpadHKH IOKA3aTEIbHOM, JIOrapu(MUYECKOll M TPUTOHOMETPUYECKUX
¢byHKIMH, n300pakaTh UX Ha KOOPIMHATHON IJIOCKOCTH M HCIIOJIb30BATh JUIsl PELIEHUS] YpaBHEHUHN U
HEPABEHCTB;

n300paxaTh Ha KOOPAMHATHOM IIOCKOCTU IpaUKU JUHEHHBIX YPaBHEHUM M UCHOIb30BaTh UX JIJIS
pelIeHs] CHCTEMbl JMHEWHBIX ypaBHEHHUH; HCHOJIB30BaTh Trpaduku (QYHKIUH A7 HCCIeT0BaHMS
IIPOLIECCOB U 3aBUCUMOCTEN U3 APYTUX YU€OHBIX AUCLHUILIMH.

Havana maTeMaTH4eCKOro aHaJIM3a:

ONEepUpOBaTh MOHSTUSAMM: HENpepbiBHAS (QYHKIMSA, TMPOU3BOAHAs (YHKIUH, HCIOIb30BATh
reoMeTpHUECKUil U (PU3NYECKUI CMBICI IPOM3BOIHON ISl pEIIeHNUs 3a/1a4;

HaXOJOUTh TMPOU3BOAHBIE  JJIEMEHTApHbIX  (PYHKUMNA, BBIUYUCIATH HPOU3BOJHBIE  CYMMBI,
MPOU3BEACHNUS, YACTHOTO (DYHKIIHIA;

MCIIOJIb30BaTh TPOU3BOJHYIO Ui HCCIEAOBaHUS (QYHKIMM HAa MOHOTOHHOCTh U 3KCTPEMYMBI,
MPUMEHSATH PE3yIbTAThl UCCIIEAOBAHMS K IIOCTPOEHUIO TPa(UKOB;

MCIIOJIb30BATh MPOU3BOJIHYIO I HAXOKJIECHUS HAWTYUILEero pelieHns B MPUKIAIHbIX, B TOM YHCIIe
COLIMAJIbHO-9)KOHOMHUYECKHUX, 3a/1a4ax;

OTEpUpPOBATh MOHITUAMU: NEPBOOOPA3HAs U MHTErpajl, IOHUMATh T€OMETPUUYECKUN U U3NUYeCKUil
CMBICI MHTETpaja; HaXOIUTh IEepPBOOOpa3HbIC 3JEMEHTApHBIX (YHKIUH, BBIUMCIATH HHTErpajl IO
dhopmyne Herotona—Jleitoauma;

pemaTh MNPHUKIATHBIE 33Ja4d, B TOM YHCIE COLHAIbHO-’KOHOMHYECKOTO U (U3NYECKOTO
XapakTepa, CpeICTBAMHA MaTEMaTHYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

Ne | HaumeHnoBaHnue pa3aenoB u TeM KonnuecTBo yacos DIIEKTPOHHBIE
1/T1 | IPOTPaMMBI Bcer | Kontponbubl | Ipaktuuecku | (Lu(ppOBbIE)
0 € paboThl € paboThI o0Opa3oBaTelbHbIE
pecypcesl
L MHOXecTBa pallMOHATILHBIX U 14 1 https://resh.edu.ru/
JENCTBUTENLHBIX YKCEL. https://infourok.ru/
PanmonaneHble ypaBHEHUS U
HEPABCHCTBA
2 Oynknuu 1 rpadguku. CTeneHs ¢ 6 https://resh.edu.ru/
LIEJIBIM TOKa3aTelleM https://infourok.ru|
3 | Apudmerndeckuii KOpeHb N—OK 18 1 https://resh.edu.ru/
crenenu. MppanroHanbHbie https.//fipi.ru/
ypaBHEHHS U HEPABEHCTBA https://infourok.ru/
4 | ®opmyIbl 22 1 https://resh.edu.ru/
TPUTOHOMETPUH. TpUrOHOMETpUYECKH https:/fipi.ru/
¢ ypaBHeHHS https://infourok.ru/
> [TocnenoBaTebHOCTH U IPOTPECCUH 5 https://resh.edu.ru/
5 [ToBTOpEeHuE, 0000IICHNE, 3 1
CHUCTeMaTU3alus 3HaHHUI
OBIIEE KOJIMYECTBO YACOB T10 68 4 0
[IPOTPAMME
11 KJIACC
Ne | HammeHoBaHue pa3/ieloB U TEM KonnuecTBo yacos DNEeKTPOHHBIE
[1/T1 | IPOrpaMMbl Bcero | Kourpossnbl | ITpaktuueck | (iudpoBeie)
€ paboThI ue paboThl | 0Opa3oBaTeNbHbIE
pecypchl
1 | Crenens ¢ paliMOHAIBHBIM 12 1 https://fipi.ru/
nokasareneMm. [lokazarenbHas https://resh.edu.ru/
¢bynkius. [lokazaTenbHble ypaBHEHUS https://infourok.ru/
1 HEPaBEHCTBA
2 | Jlorapupmudeckast GyHKIIHS. 12 https:/fipi.ru/
Jlorapudmudeckue ypaBHeHUS U https://resh.edu.ru/
HEpaBEHCTBA https://infourok.ru/
3 | Tpuronomerpuyeckue GyHKIUU U UX 9 1 https://fipi.ru/
rpaduku. TpUrOHOMETPHUECKHE https://resh.edu.ru/
HEpaBEHCTBA https://infourok.ru/
4 | IlpousBognas. [Ipumenenue 24 1 https://fipi.ru/
MPOU3BOAHOMN https://resh.edu.ru/
https://infourok.ru/
5 | UHTerpan u ero npuMeHeHUs 9 https://infourok.ru/
6 | Cucrembl ypaBHEHUH 12 1 https://resh.edu.ru/
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8 | IloBTOpenue, o0o0IICHNHE, 18 2 https://_resh.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TIPOI'PAMME

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS»

MNOACHUTEJBHAS 3ATINCKA

BaxxnocTh ydyeOHOro Kypca reoMEeTpMH Ha YPOBHE CpelHero oOmiero oOpa3oBaHus OO0YCIOBJIEHA
MPAKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX M MPEAMETHBIX Pe3yIbTaTOB OOYYEHUS T€OMETPHUU B
HAmpaBlICHUW  JIMYHOCTHOTO  pa3BUTHS  oOydarommxcs, GopMUpoBaHUS  (PYHKIHOHAIBHOMN
MaTeMaTHYeCKON TPaMOTHOCTH, M3YyUCHHs IPYIHX y4eOHBIX AMCHUIUIMH. Pa3BuTHe y 0oOydarommxcs
MPAaBWIbHBIX TPEJCTABICHUH O CYIIHOCTH U MPOUCXOXKICHUH TE€OMETPUYECKUX abCcTpakiui,
COOTHOLICHUHU PEATbHOIO M UICAIBHOIO, XapaKTepe OTPAXKEHUs MAaTEMaTUYECKOW HAyKOW SIBJICHHU U
MPOLIECCOB PEaTbHOTO MHUpPA, MECTe TIEeOMETPUU B CHCTEME HAayK M POJIM MaTeMaTHUYeCKOTo
MOJICIIMPOBAaHUSI B HAYYHOM IIO3HAHWM M B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUs OOYUYaIOIIMXCSI, a TaKKE€ KAayeCTB MBIIUICHUS, HEOOXOAUMBIX Ui aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBieTCS OAHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEAHETO OOIIero 00pa3oBaHUs, TaK
KaK 00ecrnednBaeT BO3MOXKHOCTh M3YUEHHs KaK JUCHUIUIMH €CTECTBEHHO-HAyYHOW HaIpaBICHHOCTH,
TaK ¥ TYMaHUTapHOI.

Jlornueckoe wpbIIeHWe, (GOPMHUPYEMOE TP HM3YUYCHUHM OOYYArONIUMHCS TOHATUUHBIX OCHOB
T€OMETPHUH U TOCTPOCHUH IEMOYKH JIOTHUECKUX YTBEPXKICHUH B XOJ€ PEIICHUs TeOMETPUUECKUX 3a/1aY,
YMEHHE BBIBUTATh W ONPOBEPraTh THUIOTE3bI HETIOCPEACTBEHHO HCIIONB3YIOTCS TPH PEIICHUH 3a1ad
€CTECTBEHHO-HAYYHOT'O IIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpHEeHTHPOBAThCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJb BO BCEX OOJACTAX
JesTeNbHOCTH uenoBeka. OpueHTalnus 4eaoBeka BO BpEMEHH M IMPOCTPAHCTBE — HEOOXOAUMOE YCIIOBHUE
€ro COLMAIBHOTO OBITHS, (hOopMa OTPAKEHUSI OKPYKAIOIIETO MHUPA, YCIOBUE YCIIEUITHOTO TMO3HAHUS H
aKTUBHOTO TMpeoOpa3oBaHUs JAEUCTBUTENBHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMU O0pa3amu
00BETUHSET pa3HbIe BHIBI YI€OHOH U TPYJOBOM AEATEIBHOCTH, SBISETCS OJHUM U3 MPOPECCHOHATHHO
BaXHBIX KAauecTB, MOITOMY aKTyalbHa 3afada (popMHUpOBaHUS y OOYHYAIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIIUIEHHUS KaK Pa3HOBUIHOCTH 0OpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K
MPAKTUIECKON JAESITENFHOCTH TI0 MHOTUM HAIPaBICHUSIM.

Ilens ocBoeHmsi mporpaMMmbl yueOHOTO Kypca «l'eomeTpusi» Ha 0a30BOM ypoBHE OOy4YeHHST —
o01ieo0pa3oBarenbHOE W OOMIEKYIBTYPHOE Pa3BUTHE O0yUaIONINXCs Yepe3 00ecrneyeHrne BO3MOKHOCTH
NpUOOPETeHUsT M WCIIOJIb30BAaHMSI CHUCTEMAaTHUECKUX TE€OMETPHUYECKHX 3HAaHWWA W JCHCTBUH,
CHeH(pUIHBIX TEOMETPHH, BO3MOXHOCTH YCIIEITHOTO MPOJIOJDKEHUS 00pa30BaHMsI IO CIIEIUAIBHOCTSIM,
HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[IpuoputeTHRIME 3a1a4aMU OCBOEHHS ydeOHOTo Kypca «I['eomerpum» Ha 6a3oBoM ypoBHe B 10-11
KJ1accax sIBIISTFOTCS:

(dbopMUpOBaHHE TPEACTABICHUS O TEOMETPUHM KaK YacTU MHPOBOM KyIbTYpbl U OCO3HAHHE €&
B3aMMOCBSI3H C OKPYKAIOIIMM MHPOM;

dbopMUpOBaHHE TPEJICTaBICHUS O MHOTOTPAHHUKAX U TelaX BpaIlIeHWs KaKk O BaKHEHIIMX
MaTEeMaTHYeCKUX MOJEIAX, MO3BOJIAIOIIMX ONMCHIBATH W HM3y4daThb pa3HbIe SIBJICHHUS OKPYXKAIOIIEero
MUDA;

dbopMupoBaHUEe YMEHHS PAacliO3HABaTh HA YepTekKax, MOJIEISIX U B peaIbHOM MHUPE MHOTOTPaHHUKHU
U Tella BpalleHus;
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OBJIQICHUE METOJaMH pEIICHHs 3ajad Ha IOCTPOCHHS Ha H300paKEHHSIX MPOCTPAHCTBEHHBIX
uryp;

dopMHpoBaHHE YMEHHs ONEPUPOBATh OCHOBHBIMH TOHATHSIMH O MHOTOTPaHHUKaX W Telax
BpALLEHHS U UX OCHOBHBIMU CBOWCTBaMH;

OBJIAJICHUE AITOPUTMAaMHU PEIICHHs] OCHOBHBIX THIIOB 3a/1a4, ()OPMHPOBAHUE YMEHHUS MPOBOIHUTH
HECJIOKHBIE J0Ka3aTeNIbHbIE PAacCYXICHHMsS B XOJIe PELICHUs CTEpEOMETPUYECKHMX 3ahad M 3a4ad c
IIPAKTUYECKUM COAECPHKAHUEM;

pa3sBUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOydaromMxcs, [03HaBaTEIbHON
aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

¢dopmupoBaHre QyHKIMOHAIBHOW IPAMOTHOCTH, PEJICBAHTHOM T'€OMETPUU: YMEHHUE Paclio3HaBaTh
NPOSIBJICHUSI TE€OMETPUYECKUX TOHATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaTbHBIX >KU3HEHHBIX
CUTyallUiX M NpPU M3YyYEHUH JAPYrMX Y4yeOHBIX IPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBAaTh MX Ha SI3bIKE F€OMETPUH M CO3AaBAaTh T'€OMETPHUECKUE MOJEIIH,
IPUMEHATh OCBOCHHBIM T€OMETPUYECKUH ammapaT A PeLIeHUs MPaKTMKOOPUEHTHPOBAHHBIX 3a/1ad,
UHTEPIPETUPOBATH U OLICHUBATh I10JIYYE€HHBIE PE3YJIbTATHI.

OTnuuuTeIbHOM OCOOCHHOCTBIO MHpPOrpaMMbl IO TEOMETPUU SIBJISETCS BKIIOYEHHE B KypC
CTEpEOMETPUU B Hayalleé €ro M3y4eHHUs 3a/ay, PELIaeMbIX Ha YPOBHE HMHTYUTHBHOI'O IIO3HAHUS, U
onpenei€HHbIM 00pa3oM OpraHu3oBaHHAs paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT Ppa3BUTHUIO
JIOTUYECKOT0 U NMPOCTPAHCTBEHHOI'O MBIIIJICHUS, CTUMYJIUPYET MIPOTEKAHUE MHTYUTHUBHBIX MPOLIECCOB,
MOTHUBHUPYET K JallbHEHIIEMY H3yYEHUIO [IpEeIMeTa.

[Ipeamourenue OTAAETCS HATIIAIHO-KOHCTPYKTUBHOMY METOIy OOYYEHHS, TO €CTh TEOPETUYECKHE
3HaHUS MMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb IPEIMETHONPAKTUUECKOW JesTenbHOCTH. Pa3Butue
IIPOCTPAHCTBEHHBIX IPEACTaBICHUN y 00y4aroumxcs B Kypce CTEPEOMETPUM IMPOBOJIUTCA 3a CUET
pelieHust 3a7ady  Ha CO3/laHME NIPOCTPAHCTBEHHBIX OOpa3oB M 3aJad Ha ONEpUPOBaHHE
MIPOCTPAHCTBEHHbIMH oOpa3zamu. Co3ganue oOpa3a NPOBOJUTCS C OMNOPOW Ha HAIIAJIHOCTb, a
olepupoBaHuEe 00pa3oM — B YCIOBMSAX OTBJICYEHMS OT HArJISIIHOCTH, MBICICHHOTO HM3MEHEHHUS €ro
HCXOJHOTO COJIEP KaHUS.

OCHOBHBIMHU  COJIepXKaTeNbHBIMU JIMHUAMU yuyeOHoro kypca «l'eomerpus» B 10-11 xiaccax
apiaoTcs:  «MHororpanHukuy, «lIpsMble M IJIOCKOCTH B MpocTpaHcTBe», «Tema BparieHus»,
«BekTopel U KOOpAMHATBI B IPOCTpaHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMEHUHN paclpeiesieTcs He
TOJIBKO IO COJEpXaTelbHbIM JIMHUSAM, HO W 1O rojaM oOOydeHHs Ha YPOBHE CpeIHEro oOIero
o0Opa3oBaHHUsI.

CopnepxaHue 00pa3oBaHHUs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJbTaTaM OCBOEHMS MPOTpamMMBbl
[0 TEOMETPUH, PACHPENEeNEHHBIM MO rojiaM OOy4YeHMs, CTPYKTYpHUPOBAaHO TaKUM OOpa3oM, YTOObI
OBJIaJICHME T'€OMETPUUECKUMH TOHATUAMHM U HAaBBIKAMU OCYIIECTBISUIOCH IIOCIEI0BAaTENbHO H
MOCTYIATENbHO, C COOJIIOJIEHUEM MPUHIIMIIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAIUCH B
o0lIYyI0 CHCTEMY MeOMETPUYECKUX MPEACTaBICHUN 00yJaromuxcs, pacmupss u yriuyonss e€, oOpa3ys
IIPOYHBIE MHOYKECTBEHHBIE CBS3H.

OOGree yrciio YacoB, PEKOMEHIOBAHHBIX JIUIA H3ydeHus yaeOHoro Kypca «I'eomerpus» — 102 gaca:
B 10 kmmacce — 68 gacoB (2 gaca B Hezeno), B 11 kimacce — 34 yaca (1 yac B Henento).

COJAEP/KAHUE OBYYEHUA

10 KJIACC
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
OcHOBHBbIE TOHATUS cTepeoMeTpuu. Touka, mpsmMas, MIOCKOCTb, MPOCTpaHCTBO. IloHsATHE 00
aKCHOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.
B3aumHoe pacnosio)keHHE TMpsAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, MapaJlIeNIbHBIE U
CKpenBaromuecs npsmele. [lapaniaenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapasulesibHbIC
IIpsIMBIE B IPOCTPAHCTBE, NapalIEIbHOCTh TPEX MPSMBIX, NAPAJUIETLHOCTD NMPSAMOM U TUNIOCKOCTH. YTJIbI
C COHANpPABJICHHBIMU CTOPOHAaMH, YTOJd MEXAYy IMpsAMBIMH B MpocTpaHcTBe. [lapamnenbHOCTh



IJIOCKOCTEM: IapajulelIbHbIE IIIOCKOCTH, CBOMCTBA IapajUIeNIbHBIX ILTOCKOCTed. IIpocrteitime
MIPOCTPAHCTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPadIp, KyO, napayjiesienumne, IOCTPOCHUE CEUeHUN.

[lepneHuKynsIpHOCTh NPSIMOM M IUIOCKOCTH: NEPIEHAUKYJSpHBIE IpsMbIE B IPOCTPAHCTBE,
MpsIMBIE MTApaJUICNIbHBIE U MEPIEHIUKYISIPHbIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH NIPSIMON U
IJIOCKOCTH, TEOPEMA O NPSAMOM IMEPHECHAUKYISIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YrOJ MEXKIY
NpSAMON U TJIOCKOCTBIO, JBYTPAHHBIM YTOJ, JIMHEHHBIA yroia JIByrpaHHoro yria. Ilepnengukymnsap u
HAKJIOHHBIEC: PACCTOSIHUE OT TOYKM 10 IUIOCKOCTH, PACCTOSHME OT IIPSAMOM 10 IIOCKOCTH, NPOCKLIHA
¢burypsl Ha IUIOCKOCTh. [lepneHAMKYISIPHOCTh IJIOCKOCTEH: MPU3HAK MEePHEHIANKYISIPHOCTH IBYX
mrockocreil. Teopema 0 TpEX MepreHAUKYIsIpax.

MHOrorpaHHUKHU

IloHATHE MHOrOrpaHHMKA, OCHOBHBIE 3JEMEHTbl MHOIOTPAHHUKA, BBINYKJIBIE M HEBBIITYKJIbIE
MHOTOTpaHHUKH, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yroiapHas mnpusma, TpaHU U OCHOBAHUS
IIPU3MBI, TIpsIMasi U HaKJIOHHAs NMPU3MBbl, OOKOBasi W IOJHAs MOBEPXHOCTh NMpu3Mbl. Ilapannenenunen,
NpSIMOYTONBHBIN mapayutenenumen dexepanpHas pabouas nporpamma | Maremaruka. 10—11 xmaccer
(6azoBbIit ypoBeHb) 32 u ero cBoiictBa. Ilupammupa: n-yronpHas nupamuja, I'paHM U OCHOBaHME
nupaMuibl, OOKOBasi M IIOJIHAs IIOBEPXHOCTb IHpaMHJbl, INpaBUIbHAsE U YyCe4YE€HHas MUpaMHa.
OneMeHTsl NOpu3Mbl U nupamuabl. [IpaBuibHBIE MHOTOTPaHHUKH: IOHATHE IPaBUIILHOTO
MHOTOTpaHHMKA, [TpaBWIbHAS NpU3Ma U MpaBUWIbHAA NUPaMUa, IPaBUIbHAS TPEYrojbHas MUpaMuaa u
NPaBUJIbHBIN TeTpasap, KyO. IIpeacraBnenue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3Ap, JOAEKAAP U
ukocadip. CedyeHus NpU3Mbl U TUPAMUIBL.

CuMmmeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTENIBHO TOYKH, MPSAMOM, INIOCKOCTH. DJIEMEHTHI
CUMMETpUU B IUpaMUJaX, NapajuieJenuneiax, IpaBuIbHbIX MHOTOIPaHHUKAX.

Bbluucnenue 351eMEHTOB MHOTOTPaHHUKOB: pé&0pa, auaroHanu, yriael. Ilmomans OGokoBoi
MOBEPXHOCTH M MOJIHOM MOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIAJb OCHOBAHMH, Teopema O OOKOBOM
MOBEPXHOCTU TMpsiIMOM mpu3Mbl. Ilmomaas OOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH IPaBHILHOU
MUpaMHJIbl, TeopeMa O Iulomanu yced€éHHod nupamuibl. [lonstHe 06 006béMe. OOBEM mMHUpaMUIbL,
MPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAJIMU MOBEPXHOCTEH, 00bEMaMu
MOJIOOHBIX TE.

11 KJIACC
Tena Bpamenus

[winHapuyeckass  MOBEPXHOCTb,  OOpa3ylollue  IMIMHAPUYECKOM  TOBEPXHOCTH,  OCh
LHWIMHPUYECKON MOBEepXHOCTH. LlmnnuHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 0Opa3yrolas U OCh,
IUI0IIAab OOKOBOH 1 MOJIHOM MOBEPXHOCTH.

Konnueckasi moBepxXHOCTh, 00pa3yroIIFe KOHMYECKOW MOBEPXHOCTH, OCh M BEPIITHHA KOHUYECKOM
noBepxHocTu. KoHyc: OocHOBaHME W BeplIMHA, O0pa3ylollas U OChb, IJIOLIaJb OOKOBOM M IOJIHOU
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolIKe U BHICOTA, OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: HeHTp, paanyc, AUaMeTp, IUIOMIAAb MOBEPXHOCTH cdephl. BzanmHoe pacrnonoxeHnue
cdepsl U MII0CKOCTH, KacaTellbHas IIIOCKOCTh K cdepe, TUIoImaab chepbl.

N300pakeHue Tes BpallleHus Ha MII0CKOCTH. Pa3BépTka MIMHApa U KOHYyca.

KoMOunanmu Tten BpamieHHsi ¥ MHOTOIPaHHUKOB. MHOIOIpaHHHK, OMHMCAHHBIA OKOJIO cdephl,
cdepa, BIMcaHHAs B MHOTOI'PaHHMK, WJIM TEJIO BPAILICHHS.

[Tonstue 06 o0véme. OcHOBHBIE CcBoicTBa 00BEMOB Ten. Teopema 006 00bEME HMPSIMOYTOJIBHOTO
napajiesienunesa u cineacTeus u3 He€. O0bEM nuanHapa, Konyca. O0BEM mapa u riomaab chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOMICHHUS MEXIY IUIOMAISIMH MOBEPXHOCTEH, 00BEMaMu
MOI0OHBIX TE.

Ceuenust nmiMHApa (MapayielbHO U MEPHEHAUKYISIPHO OCH), CEYEHHUsS KOHyca (MapajijiesibHOe
OCHOBAHUIO U MPOXOASILEE YepPe3 BEPILUHY), CEUCHHUS 11apa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE



BexTop Ha nmiockocty U B pocTpaHcTBe. ClI0KEHHE W BBIUNTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA
Ha yucio. PasnoxeHue BeKTOpa MO TPEM HEKOMILIAaHApHBIM BekTopaM. IIpaBwio mapamienenumena.
Pemenne 3ana4, CBA3aHHBIX C IPUMEHEHUEM IIPABUII ACUCTBUM ¢ BeKTOpamu. [IpsMmoyronbHas cucrema
KoopauHaT B npoctpancTse. Koopaunare! Bektopa. IIpocreiimue 3anaun B KOOpAMHATAX. YTOJI MEXIY
BekTOpamMH. CKalsipHOE MPOU3BEJACHHE BEKTOPOB. BblumMclieHWE YIVIOB MEXAYy NpSIMbBIMH U
IJI0CKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IPU PELICHUH I€OMETPUUECKUX 3aad.

INPEJMETHBIE PE3YJIbTATbBI
K koniy o0yuenus B 10 kitacce 00y4yaromuics MOIyYUT CIASAYIOIIUE IPEAMETHBIE pe3yIbTaThl:

OIIEpUPOBATH MOHATHAMU: TOUKA, IIPSIMast, INIOCKOCTb;

NPUMEHSTHh aKCHOMBI CTEPEOMETPHHU U CIEICTBUS U3 HUX MPH PEIICHHH T€OMETPHUECKUX 3a1a4;
OIIEPUPOBATH MOHATHIMHU: NAPALIEIIBHOCTD U MEPIEHAUKYIIPHOCTh NPSMBIX U INIOCKOCTEH;
KJIaccu(UIUPOBATh B3aMMHOE PACIOI0KEHUE MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;
OINEpUPOBAThH MOHATUSAMU: JABYTPAHHBIM yroj, rpaHH JIByTPaHHOTrO yria, peOpo ABYIPaHHOIO yria,

JIMHEWHBIN yroJl JBYTPAHHOIO yIila, TpaJyCHasi Mepa IBYIPAHHOIO YIJIa;

OIIEpPUPOBAThH MOHATUSAMHU: MHOTOIPAHHUK, BBITYKJIBI M HEBBIMTYKJIBI MHOIOIPaHHHUK, 3JI€MEHTHI
MHOTOTpaHHHKA, TPABUIBHBII MHOTOTPAHHUK;

pacrio3HaBaTb OCHOBHbIE BHUJIbBl MHOTOTPAaHHUKOB (MMpamMuja, INpU3Ma, HPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo);

KJaccu(uIUpoBaTh MHOTOIPDAaHHMKH, BBIOMpas OCHOBaHUS JUIsl KiacCU(UKAUUU (BBIIYKIbIE U
HEBBIMTYKJIBIE MHOTOTPAaHHHWKH, TPABHJIbHBIE MHOTOTPAHHUKH, NpPSAMbIE ¥ HAKIOHHBIE MPU3MBEI,
napauJiesIenumne ibl);

OTIEPUPOBATH MOHATHIMHU: CEKYyIIast INIOCKOCTh, CEYCHHE MHOTOI'PAaHHHUKOB;

OOBSICHATh TNPUHIMIIBI I[TOCTPOEHUS] CEYEHUH, MCIONb3ysl METOJ| CIIE0B; CTPOUTh CEUYCHMS
MHOTOTPaHHHKOB METOJIOM CII€/IOB, BBIIOJHATH (BEIHOCHBIE) TUIOCKUE YEPTEXKH U3 PHCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUJI CBEpXY, COOKY, CHU3Y;

pemaTh 3aJadyd Ha HAXOXKJICHHWE TeOMETPUYECKHX BEIWYMH T0 O0pa3laM WM aITOpHTMaM,
NPUMEHSS U3BECTHBIE aHAJTMTUYECKHE METO/bI IIPHU PELICHUH CTaHAAPTHBIX MaTeMaTHMYeCKHX 33734 Ha
BBIUUCIIEHUE DPACCTOSHUI MEXIy JBYMS TOYKAMH, OT TOYKH IO TPSMOW, OT TOYKU JIO TUIOCKOCTH,
MEX]y CKPELUBAOIIUMUCS MPSMBIMHY;

pemare 3a7ayd Ha HaXOXKJIEHUE TEOMETPUYECKUX BEJIMYMH MO 00pasliaM WM alropuTMam,
IPUMEHSS U3BECTHBIE aHAJTUTUYECKHE METO/bI IIPH PELICHUH CTaHIAPTHBIX MaTeMaTHUeCKUX 3ajiay Ha
BBIUUCIICHUE YIJIOB MEXIY CKPEUIMBAOIIUMUCS MPSIMBIMH, MEXKAY TPSIMOH U TUIOCKOCTHIO, MEXIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB;

BBIUUCIIATE OOBEMBI W IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (MpHU3Ma, TMHpaMHIa) C
IpUMEHeHHEeM (OpMyJ, BBIYMCIATH COOTHOILIEHHS MEXIy IJIOLIAAMU IOBEpXHOCTEH, 00bEMamu
MOTOOHBIX MHOTOTPaHHHUKOB;

OIEPUPOBATH MOHATHAMHU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH, LIEHTP,
0Cb U IUNIOCKOCTh CHMMETPHUH (PUTYPBI;

U3BJIEKaTh, MpPeoOpa3oBbIBATb W MHTEPIPETUPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DPUTYpax, MPEICTABICHHYIO Ha YepTeKaX U pUCYHKaX;

IPUMEHATh TeOMeTpudecKkue (akThl JUIl PELICHUs CTEPEOMETPUYECKHX 3ajay, MPearoaralonux
HECKOJIKO IIIaroB PEIIeHMs, €CIIH YCIOBUS PUMEHEHUS 3a/IaHbI B SIBHOU (hopMme;

MPUMEHATH IPOCTEHIINE TPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHOKOMMYHHKAIIMOHHBIE CUCTEMBI TIPU
pEIIeHNN CTePEOMETPUUECKHX 3a/1aY;

IPUBOANUTE HPUMEPbl MaTeMaTHUECKUX 3aKOHOMEPHOCTeH B NPUPOAE M JKU3HHU, PACHO3HABATH
MPOSIBJIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE;

NPUMEHSTH MOJIy4YCHHbIC 3HAHUS Ha MPAKTUKE: aHAJIH3UPOBATh PeajbHbIC CUTYallud M MPUMEHSTh
U3yYEHHBbIE TOHATHS B IPOLIECCE MOMCKA PELIEHHs MaTeMaTH4eCKHU C(HOPMYIHMPOBAHHOM MpOOIEMBI,
MOJICJIMPOBATh peallbHble CHTYyallud Ha S3bIKE TI'€OMETPUH, HCCIEAO0BATh IOCTPOECHHBIE MOJENTH C
UCIOJIb30BAHUEM TE€OMETPUUYECKUX MOHITUH M TEOpeM, ammapaTa anreOpbl, peliaTh MPAaKTHYECKHe
3aJ]auu, CBA3aHHBIC C HAXOXK/IEHUEM I€OMETPHUUECKUX BEJTHYHUH.



K xoniy o0ydyenus B 11 kiacce 00ydaromuiicst HAyquTCs:

ONEpPUPOBATH TMOHATUSAMHU: LWJIMHAPUYECKAS IOBEPXHOCTh, OOpa3ymoOIIUe MUIMHIPUIECKOM
MOBEPXHOCTH, LMJIMHJIP, KOHUYECKas MOBEPXHOCTb, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, KOHYC,
cepuueckas mOBEPXHOCTb;

pacro3HaBaTth Teja BpamieHus (UIMHIP, KOHYC, cdepa U map);

OOBSICHATH CIIOCOOBI TIOJTYYEHUS TEJ BPAIICHUS;

KJIacCCU(UIIUPOBATH B3aUMHOE PACIOJI0KEHUE CPephl U MIOCKOCTH

ONEpPUPOBATH MOHATHSIMHM: IIAPOBOKH CETMEHT, OCHOBAHHE CErMEHTA, BBHICOTA CETMEHTA, IapOBOM
CIJIOH, OCHOBaHME IAPOBOTO CJI0SI, BHICOTA IIIAPOBOTO CJI0s, IIIAPOBOM CEKTOD;

BBIUUCIIATE OOBEMBI W IUIOMIAAM TIOBEPXHOCTEH Ten BpalleHHUs, T'€OMETPHUECKUX Tl C
pUMEeHEHUEM (HOpMYyIL;

OIIEpPUPOBATH MOHATHIMH: MHOTOTPAHHUK, BIMCAHHBINA B chepy M OMMCAHHBIN 0KOJIO cepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WUITU TEJIO BPAIICHUS MOAOOHBIX TEI;

M300paxaTh u3ydaeMbie (UTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITMIOJHATH (BBIHOCHBIE) TJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUJ CBEPXY,
cOOKy, CHH3Y, CTPOUTH CEYEHUS TEJl BpaAIICHUS;

U3BJIEKAaTh, HMHTEPIPETUPOBATh M MpPeoOpa3oBbIBaTh HH(OpPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX;

OTEpUPOBaTh TOHSITHEM BEKTOP B MPOCTPAHCTBE; BBINOJHATH JEHCTBHUS CIIOKEHHS BEKTOPOB,
BBIYATAHUS BEKTOPOB W YMHOXXCHHUS BEKTOpa HA YHCIO, OOBSACHATh, KAKMMH CBONCTBAMH OHHU
00J1a1a10T;

MPUMEHSTH MPABIJIO MTApaJUICIICTUIIC IA;

OTEpUPOBATh TMOHATHAMH: JEKApPTOBbI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpAa, Yrojd MEXIY BEKTOpPaMH, CKaJSPHOE MPOU3BEACHUE
BEKTOPOB, KOJUTMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB M TIPOHM3BEJCHHE BEKTOpa Ha YHCJIO, YrOJll MEXAY BEKTOPaMH,
CKaJISIpHOE MPOU3BECHIE, PACKIAIBIBATh BEKTOP MO ABYM HEKOJUTUHEAPHBIM BEKTOPaM;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT;

MIPUMEHSITh TeOMETpUYecKHe (PaKThl ISl PEHICHHs] CTEPEOMETPHUECKHUX 3aJ]ad, MPEAroIararoiux
HECKOJIBKO IIaroB PEIIeHHs, €CITN YCIOBHS MPUMEHEHUS 3a/1aHbI B SIBHOH (opMe;

pelaTh MpoCTeHIIe reOMETPHUECKUE 3a/1a4l Ha IPUMEHEHUE BEKTOPHOKOOPIMHATHOTO METOA;

pemaTh 3a7add Ha JO0Ka3aTeNbCTBO MAaTEMaTHYECKUX OTHOIICHWH M HaXOXKICHHE T€OMETPUYECKUX
BEJIMYMH TIO0 o0pa3laM WU aNroOpuTMaM, MPUMEHSST U3BECTHBIE METOJbI MPHU PEIICHUH CTaHIApTHBIX
MaTeMaTHYECKUX 3a]1a4;

MIPUMEHSITh MPOCTEHIINE MPOrpaMMHbBIE CPEACTBA U AIEKTPOHHOKOMMYHHKAIIMOHHBIE CUCTEMBI TPU
PEIICHUH CTEPEOMETPUICCKUX 3a]1aY;

MPUBOJIUTh TPUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE M JKU3HM, DPACIIO3HABATH
MIPOSIBJIICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE;

MIPUMEHSITh TOMyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAU3UPOBATh peajbHbIE CUTYallUd W TMPUMEHATH
W3yYEHHBIE TIOHSATHS B TPOIECCE TIOMCKA PEIICHHS MaTeMaTH4eCKd C(HOPMYTHPOBAHHOHN MPOOIIEMBI,
MOJICTTUPOBATh peadbHbIe CUTYyallUd Ha S3bIKE TC€OMETPHH, HCCIIEN0BaTh MOCTPOSHHBIE MOJAEIH C
WCTIOJIh30BAHUEM TEOMETPHUECKUX TOHITHH W TEOpeM, ammapaTra ainreOpbl, pemaTh MPaKTHUYeCKHue
3aJla4d, CBSA3aHHbBIE C HAXOXKJICHHEM F€OMETPHUECKUX BETHYUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No | HaumeHoBaHuUE pa3iesioB U TEM KonnuectBo yacon DJIEKTPOHHBIE
[1/Tl | MPOTPaMMBbI Bcero Kourposnsn | Ilpaktudec | (uudpoBbie)

bIe paboThl | Kue paboThl | 00pa3oBaTeIbHbIE
pecypesl




L BBencuue B crepeomMeTpuio 10 https://resh.edu.ru/
https://infourok.ru/
2 [IpsiMbIe U TUTOCKOCTH B 12 1 https://fipi.ru/
npocrpancte. [lapanienbHOCTh https://resh.edu.ru/
IPSIMBIX U IJIOCKOCTEH https://infourok.ru/

3 [eprieHAUKYIAPHOCTD MPSIMBIX U 12 https://fipi.ru/
IUIOCKOCTEN https://resh.edu.ru/
https://infourok.ru/
)\ VYTibl MEKIY IPAMBIMU 10 1 https://fipi.ru/
IUIOCKOCTSIMU https://resh.edu.ru/
https://infourok.ru/

> MHororpaHHUKH 11 1 https://fipi.ru/
https://resh.edu.ru/
https://infourok.ru/

5 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://fipi.ru/
https://resh.edu.ru/
https://infourok.ru/

7 IToBTOpEHHE: CEUEHUSs, PACCTOSHHUS 4 1 https://fipi.ru/

U YTJIbI
OBHIEE KOJIMYECTBO YACOB IT1O 68 5
[IPOTPAMME
11 KJIACC
Ne | HanmenoBanue pa3ziesnoB U TeM KosmuecTBo yacos ONEeKTPOHHBIE
[1/T1 | IPOTPaMMBbI Bcero | Koutponbhbl | IIpaktudeck | (Lu(pPOBLIE)
€ padoThI ue paboThl | 00pa3oBaTEIbHBIE
pecypchl
1 | Tena BpamieHus 12 https://fipi.ru/
https://resh.edu.ru
/
https://infourok.ru
/
2 | O06béMBI TEN 5 1 https://fipi.ru/
https://resh.edu.ru
/
https://infourok.ru
/
3 | BekTopbl ¥ KOOPAUHATHI B 10 1 https://resh.edu.ru
POCTPAHCTBE [
https://infourok.ru
/
4 | TloBTOpenue, 0600MIICHHE, 7 1 https://fipi.ru/
CUCTEeMAaTH3aIHsl 3HAHUHA https://resh.edu.ru
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/
https://infourok.ru
/

OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[IPOTPAMME

PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA «BEPOSITHOCTBb U CTATUCTHUKA»
MNOACHUTEJIbHAS 3AIINCKA

YueOublii kypc «BeposTHOCTh M CTaTHCTHKa» 0a30BOTO YpPOBHS SBJSETCS MPOJOKEHHEM U
pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOrO YpOBHS OCHOBHOTO OOIIEro oOpa3oBaHUS.
VY4eOHblii Kypc mpenHasHaueH A (opMHpOBaHUS y OOYYarOIMIMXCS CTATUCTHYECKOH KyIbTYphl U
MTOHUMAaHHMSI POJIM TEOPUH BEPOSTHOCTEH KaK MaTeMaTHYECKOT0 HHCTPYMEHTA ISl U3YUEHHsI CITydaifHbIX
COOBITUH, BeNMMYUH U TpoueccoB. Ilpu u3ydeHUMM ydeOHOro Kypca 00OTamarTcs peaCTaBICHUS
00yJaromuxcs 0 METOJaX MCCIIEAOBAaHMS U3MEHYMBOIO MHpA, PAa3BUBACTCS NMOHUMAHHE 3HAYMMOCTH H
OOIIHOCTH MaTeMAaTUYECKUX METO/IOB MMO3HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOTO €CTECTBEHHO-
HAYYHOTO MHPOBO33PEHHSL.

CogepxaHue yueOHOTO Kypca HampaBlEHO Ha 3aKperyieHHe 3HAHHH, MOJYYEHHBIX MPH H3y4EeHUH
Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, W HA PAa3BUTHE NPEICTABICHUN O CIy4alHBIX
BEJIMYMHAX U B3aMMOCBS3SIX MEXKIYy HUMH Ha Ba)KHBIX IMpPUMEpax, CIOKEThl KOTOPBIX MOYEPIHYTHI U3
OKpyKaromero Mupa. B pesynprare y oOydarommxcsi JODKHO CHOPMHUPOBATHCS IMPEICTABICHUE O
HaubOojee ynoTpeOUTENbHBIX U OOIIMX MaTEeMaTHUYECKUX MOJENSIX, UCIOIb3YeMbIX [JIsl OINUCAHUS
AQHTPOIIOMETPHUYECKUX M AEMOTPaQUUECKUX BEIWYHH, TOIPEITHOCTEH B Pa3IUYHOTO POAa U3MEPEHUSX,
JUTUTEIHHOCTH 0€30TKa3HOW pabOThl TEXHUYECKHX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBICHUU U
MIPOLIECCOB B OOILIECTBE.

B cooTBeTcTBUMM ¢ YyKa3aHHBIMH IEISIMH B CTPYKType YydeOHOro Kypca «BeposaTHOCTh u
CTAaTUCTUKA» ISl YPOBHS CpPEIHEro 001ero oOpa3oBaHus Ha 0A30BOM YPOBHE BBIJICTICHBI CIICIYIONINE
OCHOBHBIE co/iepKaTenbHble TUHUM: «ClydaiiHble COOBITUSI U BEPOATHOCTHY, «ClydaliHble BEIMYUHBI U
3aKOH OOJIBIIMX YHCEI.

Baxnyo yacth ywueOHOro Kypca 3aHMMaeT HU3y4Ye€HHE TeOMETPUYECKOr0 W OMHOMHAIBHOTO
pacripenieieHuii 1 3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTAMH — TIOKA3aTENbHBIM M HOPMAaJbHBIM
pacmpeeneHus MU,

Conepxanne UM «Ciy4ailHble COOBITUS U BEPOSTHOCTUY» CIY>KUT OCHOBOM 11J1s1 (OPMUPOBAHUS
MIPEJICTABJICHHUI O pacIpele]ICeHNH BEPOSITHOCTEN MEXKAy 3HAUYSHUSIMH CITy4allHbIX BEJIMYMH, a TAKKe dTa
TUHAA HeoOXoanMa Kak 0a3a Ui M3ydeHHUs 3aKoHa OONBIIMX 4Yucell — (yHJaMEHTAIBHOTO 3aKOHa,
JEWCTBYIOIIETO B MPHUPOJE U OOIIECTBE M MMEIOILIEro MaTeMaTHdeckyro (gopmanuzanuio. CaMm 3aKOH
OONBIIMX 4YHCET TpeJiaraeTcsi B O3HAKOMHTENBHOH (opMe C MHHHMAIBHBIM HCIIOJb30BaHHEM
MaTeMaTHYeCKOro ¢hopMann3ma.

Tembl, CBsI3aHHBIC C HEMPEPHIBHBIMH CIYYalHBIMH BEIIMYUHAME, aKIICHTUPYIOT BHUMaHUE
o0OyJaromuxcsi Ha OMHCAHUU W U3YUYEHUU CIyYailHBIX SIBICHUN C TIOMOIIBIO HEMPEPBIBHBIX ()YHKITUH.
OcHOBHOE BHHMAaHHE YAENSETCS TOKAa3aTeIbHOMY M HOPMAJIBHOMY pACIpEACICHUSM, IMPH STOM
MpeoiaraeTcs 03HaKOMUTENNBHOE U3yUeHUE MaTepuaia 0e3 10Ka3aTenbCTB IPUMEHIEMbIX (DaKTOB.

OOmiee 4YHCIO YacoB, PEKOMEHJOBAaHHBIX Ui HW3YYeHHUS Y4eOHOro Kypca «BeposTHOCTH
cratuctuka» — 68 yacos: B 10 kiacce — 34 ygaca (1 wac B Hemenio), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).

COAEP)XAHUE OBYYEHUSA
10 KJIACC

[IpencraBieHre AaHHBIX C IMOMOMIBIO TaOmuI u muarpamMMm. CpemHee apudmerndeckoe, MeIanaHa,
HaI/I6OHBI_Hee W HAUMCHBIICC 3HAYCHUSA, pa3Max, AUCHCPCUA W CTAHAAPTHOC OTKIIOHCHHC YHCIOBBLIX
HabOpOB.


https://resh.edu.ru/
https://infourok.ru/
https://infourok.ru/

CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) U CIYYalHbIE COOBITHSA. DIEMEHTAPHBIC COOBITHS (MCXOIBI).
BeposiTHOCTB cimydaliHOTO COOBITHS. BIIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH. CiydaifHbIE OIBITHI C
pPaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMM  COOBITMSIMH. BeposTHocT  CcOOBITMUH B OmBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Onepanuu HaJ COOBITUSIMU: TIEpecevYeHre, 00BEIMHEHNE, TIPOTHBOIIOIOXKHBIE COOBITHSA. JlmarpaMMbl
Ditnepa. opmyiia CIIOKEHUSI BEPOATHOCTEH.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEH. JlepeBO CilydyallHOro 3KcrepuMeHnTa. @opmyiia
MIOJIHOM BeposiTHOCTH. He3aBucumbie COOBITHS.

KomOunatopuoe mnpaBwio ymHoxeHus. IlepectanoBkn u Qaxrtopuan. Yuciao codeTaHHid.
Tpeyronsuuk Ilackansa. ®opmymna buaoma HeroTona.

bunaphblii ciaydaiiHblil ONBIT (MCHIBITAHME), ycnex W Heyaada. HesaBucumsele ucnbitanus. Cepus
HE3aBUCUMBIX UCNBITAHUN J10 epBOro ycnexa. Cepusi He3aBUCUMBIX UCIIBITAHUN bepHysuiu.

CnyuaitHas BenuuuHa. Pacnpenenenue BeposiTHocTed. [lumarpamma pacnpepenenus. [Ipumepst
pacnpezieieHui, B TOM YHCIIe, FEOMETPHUecKoe M OMHOMHAIIBHOE.

11 KJIACC

YUucnoBble XapaKTEpUCTUKHM CIIy4alHBIX BEJIMYMH: MATEMaTHYECKOE OXHUAAHUE, AUCIEPCHS U
CTaHJapTHOE OTKJIOHEHHWE. [Ipumepbl NpUMEHEHUs MaTeMaTHYeCKOro O)KHIAHUSA, B TOM YHUCIE B
3ajlayax M3 IOBCEJIHEBHOM >XU3HU. MaremaTHueckoe O)KUJaHUE OMHApHOM Cily4allHON BEJIWYMHBI.
MatemaTHuecKkoe 0KHJAaHUE CyMMBbI CIy4alHBIX BEJIWYMH. MaTreMaTH4ecKoe OXHUAAHHUE U AMCIIEPCHUS
reOMETPHUECKOT0 U OMHOMHUAIBHOTO paclpeieeHnH.

3akoH OOJIBLIIMX YHCEel M €ro pojib B Hayke, Hpupoae U obuiecTBe. BbpiOopouHblil MeTOA
UCCIICJOBAHHM.

IIpumepsl HenpepbIBHBIX CIy4alHbIX BenuuuH. [loHATHE O IUIOTHOCTM pacmpeneseHus. 3ajaud,
MIPUBOAIINE K HOPMAJIBHOMY pacipeesieHuIo. [IonsaTne o HopManbHOM pacipeiesIeHuH.

IHNPEAMETHBIE PE3YJBbTATHBI
K koniy o6yuenus B 10 kitacce o0yyaromuicst MOIy4UT CIeAYIOIUe PeAMETHbIE pe3yIbTaThl:

YUTATh U CTPOUTH TAOJIUIIBI U JUATPAMMBL;

ONEpUpOBATh TMOHATUSAMHU: cpelHee apudmMeTHueckoe, MeauaHa, HauOobllee, HaMMEHbIIee
3HaYeHHE, pa3Max MacCHUBa YHCIOBBIX IaHHBIX;

OIEPUPOBAThH MOHATHAMU: CIy4ailHBIN SKCIIEPUMEHT (OIBIT) U CilydaiiHOE COOBITHE, dJIEMEHTapHOE
coObITHE (PJIEMEHTapHbIA HCXOJ)) CIy4allHOrO OIbITa, HAXOJUTh BEPOATHOCTH B ONbBITAX C
PaBHOBO3MOXHBIMH CITyYallHBIMM COOBITHSMH, HAaXOIUThb W CPAaBHUBATh BEPOSATHOCTU COOBITHI B
U3YYEHHBIX CIy4YalHbIX 3KCIIEpUMEHTAX;

HaXoJUTh U (HOPMYIHPOBATH COOBITHUS: MepecedeHrne U 00beIMHEHHE JAHHBIX COOBITHI, COOBITHE,
MIPOTUBOIMOJIOKHOE JAHHOMY COOBITHIO, MOJb30BAThCS AUMarpaMmamMu Jisepa U GopMysIoN CIOKEHUs
BEPOATHOCTEN IPH PEIICHNUH 33/1a4;

OTIepUPOBATh MOHATUSAMU: YCJIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHSI, HAXOJUTh BEPOSITHOCTH
C MIOMOILBIO NTPaBUJIa YMHOXKEHUS, C TOMOLIBIO AEPEBA CIIYy4allHOTO OIIBITA;

MPUMEHSTh KOMOMHATOPHOE NIPABUIIO YMHOXKEHUS MPU PEILICHUH 3aay;

OIEpUPOBATh TMOHATUSAMU: HCIIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEPHUsl HCIBITAHUN, YCHEX U
HeyJaya, HaXOJUTh BEPOSITHOCTU COOBITHII B CEpHUH HE3aBHCHMBIX HCHBITAaHUI 10 NEpPBOro ycrexa,
HAaXO/IUTh BEPOSITHOCTU COOBITHI B CepuM UcIbITaHUi bepHyu;

ONEepUpPOBATh MOHATUSIMM: CIydyaliHas BeJIMYMHA, pacCIpeleleHHe BEpOSITHOCTEH, Iuarpamma
pacnpeneseHusl.

K koniy o0yuenus B 11 kiacce 00y4aromuics OIy4UT CISAYIOIUE IPEAMETHBIC pe3yIbTaThl:
CPaBHMBATh BEPOSITHOCTH 3HAYEHUMN CIIy4allHOM BEJIWYMHBI 110 PACHPENEICHUIO WIN C IOMOILBIO
auarpamm;



ONneprupoOBaTh NHOHATUCM MATCMATUUYCCKOI'O OXUIAAHUA, NPUBOAWUTH IMPUMCPLI, KaK IMPUMCHSCTCA
MATEMAaTHUYICCKOEC OXHUIaHHUC CHy‘l&fIHOﬁ BCJIIMYMHBI HAXOAUTh MAaTEMATUYCCKOC OXHUIAHUE 110 JaHHOMY

pacrpeeseHuo;

HMETH NPECACTAaBJICHUEC O 3aKOHE OOMIBIINX YHCCII,
HMCETb NPCACTABJICHUC O HOPMAJILHOM pacCiipCaACICHUU.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HaumeHOBaHHE pa3ienoB U TEM KonnyecTBo yacos ONEeKTPOHHbIE
[/TI | TPOTPaAMMBI Bceero Kontponsn | Ilpaktuuec | (uudpoBsie)
pIe paboThl | KHe paboThl | 00pa3oBaTeIbHbIE
pecypehl
1 [IpexncraBneHne TaHHBIX U 4 https://resh.edu.ru/
OIucaTeNbHast CTATHCTUKA https://infourok.ru/
2 Cry4aiiHbI€ OIIBITHI U CITy4YaifHbIE 3 1 https://fipi.ru/
COOBITHS, OIIBITHI C https://resh.edu.ru/
PaBHOBO3MOYKHBIMH https://infourok.ru/
HJIEMEHTAPHBIMH UCXOJJAMHU
3 Omnepaunu HaJl COOBITHSMH, 3 https://fipi.ru/
CIIO’KEHHE BEPOATHOCTEH https://resh.edu.ru/
https://infourok.ru/
4 YciioBHAsE BEPOSTHOCTb, JCPEBO 6 1 https://fipi.ru/
CITy4aifHOTO OIbITa, (hopmMyiia https://resh.edu.ru/
MIOJTHOM BEPOSITHOCTH U https://infourok.ru/
HE3aBHCUMOCTh COOBITUH
> DneMeHThl KOMOMHATOPUKHU 4 https://resh.edu.ru/
https://infourok.ru/
5 Cepun 1oCIeI0BaTEIIBHBIX 3 https://resh.edu.ru/
UCTIBITAHUI https://infourok.ru/
/ CiyuaifHbIe BETUYMHBI U 6 https://resh.edu.ru/
pacnpeieneHust https://infourok.ru/
3 OO6o0IeHre 1 CUCTEeMaTU3aIHs 5 1 https://resh.edu.ru/
3HaHUMH https://infourok.ru/
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
[IPOTPAMME
11 KJIACC
Ne | HanmenoBanue pa3zienoB U TeM KommuecTBo yacos DIIEKTPOHHBIE
[1/T1 | TPOTPaMMBbI Bcero | Kourpombhbl | IIpaktuueck | (LuGpoBbIE)
€ padoThI ue paboThl | 00pazoBaTeIbHbIE
pecypchl
1 | MareMaTtuueckoe OKUIaHUE 4 https://resh.edu.ru
CIIy4alHOM BEJIMYHUHBI /
https://infourok.ru
/
2 | lucriepcus u CTaHAapTHOE 4 1 https://resh.edu.ru
OTKJIOHCHHE CIIy4YaliHOU BEJIUYUHBI /
https://infourok.ru
/
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3 | 3aK0H OONIBIINX YHUCENT 3 https://resh.edu.ru
/
https://infourok.ru
/
4 | HempepsIBHBIE CITydaiiHbIC BEITUIHHBI 2 https://resh.edu.ru
(pactipeneneHust) /
https://infourok.ru
/
5 | HopmanbHOe pacripeaeieHus 2 https://resh.edu.ru
/
https://infourok.ru
/
6 | [ToBTOpEHuUE, 0000IICHNE U 19 2 https://resh.edu.ru
cUucTeMaTu3aus 3HaHUI /
https://infourok.ru
/

OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[IPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HNPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
* Maremaruka: anredpa u Hayajga MaTeMaTHYECKOT0 aHanu3a, reoMeTpus. Anredpa
U HavaJia MaTeMaTU4YecKoro aHanusa (B 2 dactsax), 10 kmacc/ Yacte 1: MopakoBuy
A.T'., Cemenos I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; noa perakuuen
Mopakosuua A.I'., M. MHEMO3HNHA»
* Maremaruka: anreOpa U Hayajlia MaTeMaTUIECKOro aHaIu3a, reometpus, 11 kmacc/
Mopakosuu A.I"., CmupHoBa .M., Cemenos I1.B., M. <tMHEMO3MHA»

* T'eomerpus. 10-11 kiacchl: yueOHUK 1151 00II€00pa30BaATEIBHBIX YUPEKICHHM/

Aranacan JI.C., byry3os B.®., Kagomues C.b. u np. M. IIpocsemienue

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
* Maremaruka: anreOpa 1 Hayajla MaTEMAaTUYECKOTO aHAIN3a, reomMeTpusi. Airedpa

¥ Haydaja MaTeMaTuieckoro aHaiusa (B 2 yactsax), 10 kinace/ Yacts 1: MopakoBuu
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A.T'., Cemenos I1.B.; Hactes 2: MopakoBuu A.I'. u npyrue; noa penakiuen
Mopakosuua A.I'., M. ctMHEMO3H1HA»
* Maremaruka: anredpa v Hayajaa MaTeMaTHYeCKoro aHaiusa, reometpus, 11 kinacc/
Mopakosuu A.I'., CmupHoBa .M., Cemenos I1.B., M. <tMHEMO3HMHA»
* T'eometpus. 10-11 xmacchl: yueOHUK 11 00111€00pa30BaTENbHBIX YUPEKIACHU/
Artanacsan JI.C., byty3oB B.®., Kagomues C.b. u np. M. [IpocBemienue
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://fipi.ru/

https://xn--jlahfl.xn--plai/

http://school-collection.edu.ru/

https://infourok.ru/

https://resh.edu.ru/
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