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OdenepanpHas pabovas mporpamMma To ydeOHOMY TmpeameTy «MaTtemaTuka»
(6a3oBBIN ypoBeHB) (MpeameTHas o0macTh «MaTtemaTnka U nH(pOpMaTHKa») BKITFOYACT
MOSICHUTENBHYIO 3aITMCKY, COJIepKaHue 00yUeHHUsI, INIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS
IIPOTPaMMBI [0 MaTEMATUKE, TEMATUYECKOE TITAaHNPOBAHNUE.

[TosicHuTeIbHAS 3aMMCKA OTPAYXKAET OOIIME IEH U 3a7a9d U3YICHUS MaTEMAaTHKH,
XapaKTEPUCTHKY TICHXOJOTHUECKUX TPEANOCHIIOK K €€ HM3YYCHHIO OO0Y4aroIMMUCH,
MECTO B CTPYKType yd4eOHOTO IIIaHa, a TaKXKe IMOAXOABl K OTOOPY CcOAep KaHus,
K OIPEICIICHUIO TNIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanne OOydYeHHS PACKPBIBACT  COJCPXKATEIbHBIC JIMHUH, KOTOPHIC
npeajiaraloTcs Juisi 00s3aTeNIbHOTO M3Y4YEHUsl B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETro
o011ero oOpa3oBaHusI.

[TnanupyemMble pe3yabTaThl OCBOCHHSI MPOTPAMMBI IO MaTeMaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYyYCHHs Ha YPOBHE
cpemHero oOmero oOpa3oBaHMs, a TaKKe MPEIMETHBIC JOCTHKEHHUS OO0YydYaroIIerocs
3a KaXJIbIi TOJ1 OOy4EeHUs

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 MaTemMaTUKE Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs
paszpaborana Ha ocHoBe PI'OC COO ¢ yu4éToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMUIA,
NPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHUIO, M TPaJAMIMN POCCHUICKOTO
obOpazoBanusi. Peammzarusi mporpamMmbl MO0 MaTE€MaTHKE OOECIEYMBAET OBJIAJICHUE
KIFOUEBHIMA ~ KOMIETCHIIMSIMU, COCTABJISIIONIMMU  OCHOBY  JUISI  CAMOPa3BUTHS
U HEMPEPHIBHOTO O0pa30BaHUs, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATENILHOTO PA3BUTHSI IMYHOCTH O0YUYaIOIIHUXCA.

B nporpamme mo maremaTuKe Y4TEHBI UJIeW U MOJoKeHus KoHienuu pa3BuTHs
MaTemarudeckoro oopaszoBanus B Poccuiickoit @eneparuu. B cooTBeTCTBUY C Ha3BaHUEM
KOHIICTIIIUY, MaTeMaTH4eckoe oOpa3oBaHME JOHKHO, B YAaCTHOCTU, MPETOCTABIISITH
KOKJIOMY 00y4aromeMycsi BO3MOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMAaTHUECKUX 3HAHUH,
HEO0OXOIMMOTO JIJIsl TalIbHEHIeH yCTeHON KU3HU B o0mecTBe. IMeHHO Ha pelieHue
ATOM 3aJ1ayyl HalleJIeHa MPOoTrpaMmMa Mo MaTeMaTruKe 0a30BOT0 YPOBHHI.

B snoxy uudposoii tpanchopmaiuu Bcex chep UemoBEUECKON MeATETLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3  0a30Boi
MaTEeMaTUYECKON TOJITOTOBKHU. Y3Ke B IIKOJIC MAaTEMAaTHKA CITY>KUT OTIOPHBIM MPEAMETOM
JUIST WU3Y4YEHUsS CMEXHBIX JUCIMIUIMH, a B JKU3HU TIOCIIC IIKOJIBI peaJbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCSI HETIPEPHIBHOE 00pa30BaHUE, YTO TPEOyeT MOTHOICHHON
0a3oBoii 00I1e00pa30BaTEILHOM MOATOTOBKH, B TOM YHCIIE M MaTeMAaTHYECKOH. DTO
0OyCJIOBIIGHO T€M, YTO B HalllM JHH PacTET YHCIO CIEIUaTbHOCTEH, CBS3aHHBIX
C HETIOCPEICTBEHHBIM MPUMEHEHUEM MAaTEMAaTHKU: U B cpepe SIKOHOMHKH, U B OU3HECE,
U B TEXHOJIOTUYECKUX 00JIACTAX, U JaKe B TYMaHUTapHBIX chepax. Takum oOpazom, Kpyr
oOydJarormmxcsi, I KOTOPBIX MaTeMaTWKa CTAaHOBUTCS 3HAYMMBIM TPEIMETOM,
CYIIIECTBEHHO PaCUIUPSIETCA.



[IpakTiyeckasl MONE3HOCTh MAaTEMATHKU OOYCJOBIIEHA TeM, YTO €€ MpPeaMETOM
ABIIAIOTCS (PyHIAAMEHTaIbHBIE CTPYKTYPHI HAILIETO MHUpA: MPOCTPAHCTBEHHbIE (HOPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUS OT MPOCTEHIINX, YCBAaMBAE€MbIX B HEMOCPEICTBEHHOM
OMBITE, JO JOCTATOYHO CIOXKHBIX, HEOOXOAMMBIX JJISi Pa3BUTUSA HAYYHBIX W
TEXHOJIOTUYECKNX uJeH. be3 KOHKpPETHBIX MaTEMaTHYECKUX 3HAHMM 3aTpyAHEHO
NOHMMAaHHE TPUHLMUIIOB YCTPONCTBA M HCIOJIb30BAHUSA COBPEMEHHOM TEXHHKH,
BOCTIpUATHE U HMHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOM, HSKOHOMHYECKOM,
noJuTUYeckod  uHbopmaruu, ManodPdeKTUBHA TMOBCEIHEBHAS  MpaKTUYECKas
nesTenbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KM3HHU MPUXOAUTCS BBHITIOIHATEH 1OCTATOYHO
CJIOKHBIE PACUEThI M COCTABJIATH HECIOXKHBIE AITOPUTMbI, HAXOUTh HY>KHbIE (POPMYJIbI
U MPUMCHSATHh WX, BIAJACTh MPAKTHUYESCKUMH MPUEMAMU TE€OMETPUYCCKUX W3MEPCHUNA U
MOCTPOCHUHN, YUTaTh HHQPOPMAIUIO, MPEACTABICHHYI0 B BUAY TaOJHI], IUarpamm
u rpaduKOB, XKUTh B YCIOBUSAX HEOINPEACIEHHOCTH U TOHMUMATh BEPOSTHOCTHBIN
XapakTep CIy4yalHbIX COOBITUM.

OmHOBpPEMEHHO € pacuiupeHreM cep MpUMEHEHHsT MaTeMaTHKH B COBPEMEHHOM
oOmiectBe Bc€ 0Oojee BaXHBIM CTAHOBUTCS MaTeMAaTHYECKUW CTUIb MBIIUICHUS,
MPOSIBJISIIONIUICS B ONpENeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wu3zyuyeHus
MaTEeMaTUKH B apceHaj] MPUEMOB U METOJIOB MBIIIJICHUS YEOBEKA €CTECTBEHHBIM
00pa3oM BKITIOYAIOTCS MHAYKIIHMS U JEAYKINs, 0000IIeHNe U KOHKPETU3alus, aHaTN3 U
CUHTE3, Kiaccudukanus U cucremMarusanus, abcrparupoBanue u aHaynorusi. OObEKThI
MaTEeMaTHUECKUX YMO3AKIIOUEHWH, TpaBWJIa WX KOHCTPYHPOBAHHS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOCHUH,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopmynpoBaTh, 0OOCHOBBIBATH U JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTteMaTuke MPUHAICKUT BeAylias poib B (OPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUJICHUS W BOCIUTAaHUU yYMEHHWH JCHCTBOBATh
10 33/IaHHBIM QJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC W KOHCTPYHUPOBATH HOBBIC.
B nmnporecce pemieHus 3amad — OCHOBHOM y4eOHOM JAESATEIBLHOCTH Ha ypoKax
MaTEMaTHUKH — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAAHAS CTOPOHBI MBIIUICHHUS.

OO0yueHue maTeMaTUKe JAET BO3MOXKHOCTH Pa3BUBATH y 00yYarOLIUMXCs TOYHYIO,
palMoHaNbHYI0 U WHGOPMATUBHYIO peYb, YMEHUE OTOMpPATh HamboJiee MOIXOJISAIINE
SI3BIKOBBIC, CHMBOJHMYECKHE, TpadUyecKue CpeACTBA I BBIPAXEHHS CYXICHUU U
HATJISAHOTO X MPEICTaBICHHUS.

HeoOxoaumbiM KOMIIOHEHTOM 00IMIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SIBIISIETCS 00IIIee 3HAKOMCTBO C METO/IaMU TIO3HAHUSI ICHCTBUTEILHOCTH, TIPECTABICHNE
0 TpeaMeTe M METO/AE€ MaTeMaTUKH, ero OTJIWYHMS OT METOJOB ECTECTBEHHBIX U
TYMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSIX TPUMEHEHUS MaTeMaTHUKU ISl PEeIIeHUs
HAYYHBIX W MPUKJIAJHBIX 331a4. TakuM 0Opa3om, MaTeMaTH4Yeckoe 00pa3oBaHHE BHOCUT
CBOH BKJIaJ B (hOPMHUPOBAHUE OOIIIEH KYJIbTYpPhI YeJIOBEKA.

W3ydyeHne MaTeMaTUKU CIIOCOOCTBYET SCTETHUECKOMY BOCIHUTAHHUIO YEJIOBEKA,
NOHUMAHUIO KPAaCOThl W U3SIIECTBA MATEMATHYECKUX PACCYXKICHUH, BOCHPUSITHIO
reOMEeTPUUECKUX POPM, YCBOCHHIO HJIEU CUMMETPHUHU.



[IpuoputetnpiMu 1iensiMu o0ydeHus matemaruke B 10—11 kiaccax Ha 6a30BOM
YPOBHE SIBJISIFOTCS:

(dopMupoBaHHE IEHTPAIbHBIX MATEMaTHUYECKUX TMOHATUH (YUCIIO, BEJIMYMHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIHA), 0OECHEUUBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHMs 00y4arOIINXCS;

NOJBEJCHUE OOy4aroluXcsd Ha JOCTYIIHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKUA U OKPY’KAOIIEro MUPA, MOHUMAaHUE MAaTEMAaTHKU KaK 4acTh
oO11ell KyJIbTYphl YEJIOBEUECTBA,

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MIO3HABATEJIbHOM aKTHBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUUHOCTH MBILICHHUS,
UHTEpeca K U3YyYEHHUIO MAaTEMaTUKH;

(dopmupoBaHre (DPYHKIIMOHATIBHOM MaTEMaTUYECKOM TI'PAMOTHOCTH: YMEHHS
pacro3HaBaThb MAaTEMaTUYECKHUE AaCMEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYyalHsIX
U TpU U3YYEHUU JIPYTUX YYEOHBIX INIPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH WU
3aKOHOMEPHOCTEH, (OpMyIUpOBaTh MX Ha S3bIKE MaTEeMaTUKH U CO3/1aBaTh
MaTeMaTUYECKUE MOJIENH, NPUMEHATh OCBOCHHBIH MaTeMaTHYECKUW  ammapar
JUISL pelIeHHs MPaKTUKO-OPUEHTUPOBAHHBIX 3aj]ad, MHTEPIPETHUPOBATh M OLIEHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OcHOBHBIMU JIMHUSMU cojaepkanus maTematnku B 10-11 kmaccax SIBISIOTCS:
«Yucna u BerUMCIEHUS», «Anredpay («Anredpandeckue BbIPAXKEHUsD, «YPaBHEHUS U
HEpaBeHCTBa»), «Hauana maremaTnueckoro ananuzay, «I eomerpus» («I'eomerpuueckue
burypsl u ux cBoiicTBay, «M3MepeHue reoMeTpUYeCKUX BEIUYHUHY), «BeposiTHOCTh U
CTAaTUCTUKa». JlaHHbIE JUHUM PAa3BUBAIOTCS NApAJIENbHO, KaXKJas B COOTBETCTBHH
C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT JPYIOid, a B TECHOM KOHTAKTE
u B3aumonercTBuu. KpoMe 3Toro, ux OOBEIMHSAET JOTMYEeCKas COCTaBIISAIONIAs,
TpaJMLIMOHHO MPUCYIIAasi MaTEMAaTHUKE U MPOHU3BIBAOIIAS BCE MATEMAaTHUYECKUE KYyPChI U
coaepxkarenbHbie TUHUU. ChopmynupoBanHoe B ®I'OC COO TtpeboBaHue «BlaJIcHUE
METOAMH JI0Ka3aTelIbCTB, aJrOPUTMaMHU pEIICHHs 3aAad, yMeHUe (POpMyIHpOBATH
omnpeneiaeHusi, aKCUOMbl M TEOpPEMbl, NPUMEHSATh HX, MPOBOAMUTH JOKa3aTeJbHbIC
paccyXJIeHHsd B XOJie¢ PEUIeHHs 3a/lay» OTHOCUTCA KO BCE€M Y4YeOHBIM Kypcam, a
dbopMHpOBaHUE JOTHYECKUX YMEHHUM pachpenensieTcss Mo BCceM TrojaM oOydeHus
Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus.

B cootBerctBUM ¢ ®PI'OC COO Marematuka siBIsieTCS 0053aTebHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo marematuke MpeaycMaTpUBaeTCs
u3ydyeHue ydyeOHoro mpeamera «MartemaTuka» B paMKaxX TpEX y4eOHBIX KypCOB:
«Anrebpa ¥ Hauyajga MaTeMaTH4yeckoro aHamuza», «['eomerpus», «BeposTHOCTH U
cTaTucTUKay. DOPMHUPOBAHUE JIOTUYECKUX YMEHHUH OCYIIECTBISETCS Ha MPOTSHKEHUU
BCEX JIeT OOy4YeHHUs] Ha ypOBHE CpeIHEero oOIiero oOpa3oBaHUs, a AJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEp>KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KYPCOB.

OO111ee yuCiIo0 YacoB, pEeKOMEH0BAHHBIX ISl U3ydYeHus MateMaTtuku — 340 yacos:
B 10 xmacce — 170 gacoB (5 wacoB B Hegemo), B 11 kmacce — 170 gacoB (5 uacos
B HEJICIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMDbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHIXXCHHC 06yanOHIHMHC}I JIMYHOCTHBIX, MCTAIIPCAMCTHLIX H IPCAMCTHBIX
O6p&30BaTeJH>HBIX PE3YIIbTATOB OCBOCHUA y‘I€6HOI‘O npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3ydeHus MaTeMAaTUKH Ha YPOBHE CpPEAHEro o0Iero oOpa3oBaHMs
y oOyuatoierocst Oyayt chopMuUpOBaHbl CIEAYIONNE TUYHOCTHBIE PE3YIbTaThl:

1) rpakaIaHCKOTro BOCIIUTAHMSA:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3MIMK OOYyYaroIerocs Kak aKTHBHOTO H
OTBETCTBCHHOTO YJCHA POCCHICKOIrO OOINECTBa, MPEICTABICHUE O MaTEMAaTHYCCKUX
OCHOBaX ()YHKIIMOHMPOBAHUS PA3JIUUHBIX CTPYKTYP, SIBICHUH, TPOIEAYP TPasKIaHCKOTO
obrrectBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE B3aMMOACHCTBOBATh C COLUATBHBIMU
WHCTUTYTAaMHU B COOTBETCTBHMHU C MX PYHKIUAMHU M Ha3HAUCHUEM;

2) MAaTPMOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHIMCKOM TpaKJTaHCKOM HISHTHUYHOCTH,  YBaXKCHUS
K MPOIUIOMY M HACTOSIIEMY POCCHMCKOM MAaTEMaTUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTUKEHUSAM POCCHUMCKUX MATEMATUKOB W POCCHMCKOM MAaTEMATHYECKOW IIKOJIBI,
HCIIOJIb30BaHUE ATUX JIOCTHIKEHUM B IPYTUX HAyKaxX, TEXHOJIOTHAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JyXOBHBIX IIEHHOCTEH POCCHIMCKOro Hapoaa, CPOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUA, AITHUYECKOTO IIOBEJIECHUS, CBA3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKH U JCSATENBHOCTBIO YUEHOIO, OCO3HAHHWE JIMYHOIO
BKJIaJla B IOCTPOEHHE YCTOWYMBOTO Oy IyILIErO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

JCTETUYECKOE OTHOLIEHWE K MUpPY, BKIIOYasg OCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, PEIICHHUM, pacCyKIeHUH, BOCIPUUMUYHBOCTD
K MaT€éMaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHUS NMPUMEHSATh MAaTEMAaTHUYECKHWE 3HAHUSI B HMHTEpecax
30pOBOro M 0e30macHOro o0pas3a >KU3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY
37I0pOBbIO  (3I0POBOE MHUTaHWE, COAJaHCUPOBAHHBIM PEXHUM 3aHITUH W OTABIXA,
perynspHas Guznueckas akTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE TIPHU 3aHATHIX
CIIOPTUBHO-0310POBUTEIILHOU AEATEIBHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:
TOTOBHOCTh K TPY/AY, OCO3HAaHHE IIEHHOCTH TPYIOIIOOUS, HHTEPEC K Pa3InIHbIM
chepam npodecCHOHATBHON NIEATEIbHOCTH, CBA3AHHBIM C MaTeMaTUKON U e



NPWIOKEHUSIMA, yYMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuun
U PEaM30BbIBaTh COOCTBEHHBIC J>KW3HCHHBIC IUIAHBI, TOTOBHOCTH W CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCeH JKH3HH,
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PCIICHUH MPAKTHUYCCKUX 3aJad MaTEeMaTHYSCKOH
HaIpPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKOW KYJIBTYPHl, TOHUMaHNE BIUSHUS COIMATIBHO-
YKOHOMHYECKHUX MPOIIECCOB Ha COCTOSHUE MPUPOTHON U COMATBHOU CPEJIbl, OCOZHAHHE
r100ambHOTO  XapakTepa HKOJOTHYECKUX TpoOJieM, OpHCHTAalHs Ha MPUMCHEHHE
MaTeMaTHYECKUX 3HAHWW JUIsI pelieHHsl 3ajad B OO0JAacTH OKPYXKAIoIIeH Cpelbl,
IUTAHUPOBAHKE TIOCTYIKOB M OICHKH WX BO3MOXKHBIX IMOCICIACTBHHA JIJII OKPYIKAIOMICH
Cpenbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMA:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAyKU U OOLIECTBEHHOM NMPAKTUKH, IOHUMAaHUE MAaTEMATHYECKOW HAyKH Kak
cdepbl UeI0BEYECKON AESITeIbHOCTH, 3TAllOB €€ pa3BUTHSA M 3HAYUMOCTHU JIJISl Pa3BUTHUSA
LUBWIM3AIMY, OBJIAJCHUE S3BIKOM MaTEeMaTMKd M MaTeMaTHYEeCKOM KyJbTYpou
KaK CpEICTBOM  IO3HAHWS  MHUpPA, TOTOBHOCTh  OCYIIECTBIATh  MPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B pesynbTaTte ocBOSHUS IPOrpaMMbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaroierocsi 0yayT chopMUpPOBaHbI METANpPeIMETHbIE PE3YJIbTaThl,
XapaKTEPU3YIOIIUECs OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATUBHBIMH  JICUCTBHSIMH W YHUBEPCATbHBIMU
PEryIsTUBHBIMU JIEHCTBUSIMH.

Ilo3naBaTeibHbIe YHUBEPCAJIbHbIE YYeOHbIE HeCTBUS
ba3zoBble 1oruyecKkue JeHCTBUA:

BBUSIBJISITh WM XapaKTEPU30BaTh CYILIECTBEHHBIE TMPU3HAKKM MAaTEeMaTUYECKHUX
00BEKTOB, TMOHATHM, OTHONIEHUH MEXAY MOHATUSIMHU, (DOPMYIMpPOBATH OMpPEACICHUS
MOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIM TIPU3HAK  KJIacCU(UKAIMU, OCHOBAHUS
JUTst 0000IIEHUsT U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3a,;

BOCIIPHUHUMATH, ((OPMYIUPOBATH M IPEOOPA3OBBIBATE CYKJICHUS: YTBEPAUTEIHHBIC
U OTpUIATEIbHbIE, AUHUYHBIE, YACTHBIE U OOIIUE, YCIIOBHBIC,

BBISIBJISITh MaTEMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U M MPOTHUBOPEUUS
B (akTax, MaHHBIX, HAONIOJEHUSX W YTBEPXKACHUAX, TIpe/yiarath KpUTEpUU
JUISL BBISIBIICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUH;

JIeNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AaKJIFOUYEHUH, YMO3AKJIOUCHUH 10 aHAJIOTUH;



MPOBOJIUTH CAMOCTOSTEIBLHO JIOKA3aTeILCTBA MATEMATHYCCKUX YTBEPIKICHUMA
(mpsiMble W OT TPOTHUBHOTO), BBICTPAWBATh aApPTYMEHTAIMIO, MPUBOAWTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOIBI;

BBIOMpaTh CIIOCO0 perieHus ydeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
perieHusi, BEIOMpAaTh HAauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBatreJbCKHe 1eCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT ITO3HAHHS,
(hopMyIHUPOBaTh BOMPOCH], (PUKCHUPYIOIINE MPOTHBOPEUHE, MPoOIeMy, YCTaHABIUBATh
HMCKOMOE€ M JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, apI'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OO0BEKTa, SBIEHUsS, IpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEH MEXKTy 00BEKTaMHU, SIBICHUSAMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynHpoBaTh 0OOOIIEHHUS M BBIBOABI 110 pPe3yjIbTaTaMm
MPOBEJAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yJbTaTOB, BRIBOJAOB M OOOOIICHUI;

IIPOTHO3UPOBATh BO3MOKHO€ pPa3BUTHE TMPOLIECCA, a TAaKXKE BBIJBUTATh
MPEIIOIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanumeii:

BBISIBJIITH J1e(DUUIUTHI HH(OPMALIUHY, JAHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA Ha BOIIPOC
U JJI peuIeHus 3a/1auu;

BbIOMpaTh WMH(OPMALUIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U MHTEPHPETUPOBATH MH(OPMAIMIO PA3TUYHBIX BUIOB U (QopM
IIPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh HH(GOPMALIMIO, MPEICTaBIATh €€ B pa3iuuHbIX (opmax,
WTIOCTPUPOBATH TpadUuecKy;

OLICHHMBATh HAJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KpUTEpHUsIM, CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIEe JeCTBUSA:

BOCIIPHHUMATh U (POPMYJIHPOBATH CYXICHUS B COOTBETCTBHH C YCIOBHSIMHU
U T[EJISIMU OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS 3aJ1adyd, KOMMEHTHPOBATH
MOJIYYCHHBINA PE3YJIbTAT;

B XOJie¢ OOCYXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBbI,
poOJIeMBI, pelraeMol 3a/layu, BBICKA3bIBATh WJICH, HAIICJIICHHBIC Ha IOWCK pEIICHUS,
COTIOCTABIIATh CBOU CYXJEHUS C CYXKJICHUAMH JPYTrUX YYaCTHUKOB JHAJIOTA,
0OHapyKMBaTh Pa3IMUMe U CXOJCTBO IMO3HIIHMI, B KOPPEKTHOH dopme popmymnpoBaTh
pa3HOTIacHsl, CBOU BO3PAKCHUS;

MPEACTABIATh PE3YyJbTAaThl PEIICHUsS 3a7a4yd, SKCIEPUMEHTa, WCCIEIOBaHNUS,
MPOEKTa, CaMOCTOSTENBHO BHIOMPATh (OpMAT BBICTYIUICHUS C YYETOM 3aaad
NPE3CHTAINN U OCOOCHHOCTEH ayUTOPHH.



PerynsitTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusanus:

COCTAaBJISITh IJIaH, AJITOPUTM PEIICHUS 33a/1a4i, BEIOMPATH CIIOCO0 PEIICHHS C yUETOM
UMEIOIIUXCSL PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, aprymMeHTUpPOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUW MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BJIQJICTh HABBIKAMH ITO3HABATEIBHON pedICKCUM KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUA U MBICIUTENbHBIX MPOIECCOB, HUX PE3ylbTaTOB, BIAAETh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIA TMPOIECCa W Pe3ysibTaTa PEHIeHUS MaTeMaTHYeCKOU
3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHKHYTH IPU PEIICHWW 3aadH,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HaWJCHHBIX OIMHUOOK, BEISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJbTaTa IEIU M YCIOBUSIM, OOBICHATH MPUUMHBI
JOCTHXKEHUS WM HEJOCTHKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OITHOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYAIHLHON pabOThI
Opy  pEeHIeHUH Yy4eOHBbIX 3ajay, MPUHUMATh I1IeJIb COBMECTHOM JEeSTEIbHOCTH,
IUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOM pabOThI, paclpenensaTh BHUIALI PadoT,
JIOTOBApUBAThCA, OOCYX JaTh TPOIECC W pe3ylbTrar paboThl, 0000IaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpyNmoBbIX ¢opmax padborel (0OCykIeHus, OOMEH MHEHHUI,
«MO3TOBBIE MITYPMBI» U UHBIE), BHITIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPJUHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/la B OOIINIA
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMBbI IO MaTeMaThkKe Ha 0a30BOM
YpOBHE Ha YPOBHE CpeJIHEro 0011ero 00pa3oBaHus MPeACTaBIEHBI M0 roJaM 00yUYeHus
B paMKaX OTJACJIbHBIX YYEOHBIX KYypCOB B COOTBETCTBYIOIIMX pa3feiax MpOTrpaMMBbI
110 MaTEMAaTHKE.



OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

MNOACHUTEJIBHAA 3AIITUCKA

VYuebHsbIil Kypc «Anredpa U HayaJla MaTEMAaTUYECKOTO aHaU3a» SABJISIETCS OJHUM
U3 Haubosee 3HAUYMMBIX B IMPOrpamMMe CpPEAHEro OO0IIero oOpa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH 00ECTeYMBAET MHCTPYMEHTAIbHYIO 0a3y UId M3Y4YeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JApPYyrodl CTOpPOHBI, (OPMHUPYET JOTHUECKOEe
U aOCTpaKTHOE MBIIICHUE OOYYalOIIMXCsl HAa YPOBHE, HEOOXOAMMOM JJIsi OCBOECHMSI
y4eOHBIX KypcOB MH()OPMATHKHU, OOIIECTBO3HAHMS, UCTOPUHU, CIOBECHOCTH. B pamkax
yueOHOro Kypca «AinreOpa M Hadaja MaT€MaTUYECKOro aHaiu3a» oOydaroluecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAYKHU, KOTOpask pOpMYyJIHPYET CBOU
JOCTHKEHHSI B MaTEMaTUUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl U Hauajl MaTEMaTHYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY
JUIsl YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3UKH, XUMHH, OWOJOTUH, TOHHUMAHHUS
OCHOBHBIX  TEHJCHLUMA JKOHOMUKM M  OOILIECTBEHHONW  KU3HHU, I0O3BOJIET
OPUEHTHPOBATbCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,

YBEPEHHO HMCIOJIb30BaTh WX B MOBCEAHEBHOM XM3HH. B TOXe Bpemsi OBIllajieHUE
aOCTpaKTHBIMU U JIOTUYECKU CTPOIMMU MaTEMaTHUYECKUMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPXKICHHS,
UCIIOJIb30BaTh 0000IEHNe ¥ KOHKPETH3aluio, a0CTparupoBaHWE U aHAJOTHIO,
(dbopMHUpyeT KpeaTUBHOE U KPUTUYECKOE MBILIUIEHHE. B X0/1€ n3yuenus anreOpbl 1 Havam

MaTeMaTUYECKOT0 aHaJIN3a Ha YPOBHE CPeITHEro O0IIero oopa3oBaHusi 00yJyaroniuecs
MOJIYYArOT HOBBIA ONBIT PELICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOATEIBHOTO OCTPOECHUS

MaTEMaTUYECKUX MOJIEJIEH pealbHbIX CUTYallMi U UHTEPNPETALUU MOTYyYEHHbIX
pELIeHM, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE,
HAayKe U B UCKYCCTBE, C BBIJAIOIIMMHUCS MAaTEMAaTHYECKUMH OTKPBITHSIMU M X aBTOPaMH.

VYyeOHbli Kypc anredpbl 1 Havyajl MaTEMaTUYECKOTO aHaiu3a o0Jaaaet
3HAYNTEIBHBIM BOCIUTATEIBHBIM ITOTEHIMAJIOM, KOTOPBIM pEalu3yeTcsl KaK 4epe3
y4eOHbII MaTepHall, CIOCOOCTBYIOIUKA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
U depe3 crnelupuKy yueOHOU NesTebHOCTH, TPeOyroneil caMOCTOSITEIbHOCTH,
AKKYpaTHOCTH, IPOAOJKUTEIBHON KOHIIEHTPAl BHUMAHUS U OTBETCTBEHHOCTHU

3a [OJIyYEHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajllaM MaT€MaTHYEeCKOro aHaln3a
JCKUT IEATEIbHOCTHBIA MPUHIUIT 00YYEHUSI.

B cTpykType nporpammsl no ajnreOpe v HayajaaMm aHalIu3a BBIACSIOTCS CIeIyIOIIne
coliepkKaTebHO-METOAMYEeCKUEe JUHUU: «Yucma u  BblUMCIEHUs», «DyHKIUU U
rpadukm», «YpaBHEHHS M HepaBeHCTBa», «Hauama maTeMaTHuecKOro aHaiaHu3ay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOJUYECKUE JIMHUU
W3YYalOTCSd Ha TMPOTSDKCHWHM JBYX JIeT OOydYeHHMs Ha YPOBHE CPEIHETO OOIIero
o0Opa3oBaHMsl, €CTECTBEHHO JIOTOJHISA APYT JPyra U MOCTETIEHHO HACHIIIASICh HOBBIMU



TeMaMu U pasnenamu. J{aHHBIM yuyeOHBIH KypC SIBIISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0benuHsIeT B cebe cojep’kaHhe HECKOJbKMX MaTEMaTUYECKUX NUCIMIUIMH: anredpa,
TPUTOHOMETPHS, MATEMAaTUUECKU aHaJIu3, TEOPUSI MHOXKECTB U Apyrue. I1lo mepe toro
KaK oOydJaromuecs OBJaJIeBalOT BCE Oojiee MIMPOKHUM MaTeMAaTUYECKUM ammaparom,
y HHUX T[OCIEA0BAaTeNIbHO (QOPMHUPYETCSI U COBEPIIEHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYI0O MOJENIb PEAJIbHOW CHUTYyallMd, HNPUMEHATh 3HAHUA, I1OJTY4YCHHbBIE
B yueOHOM Kypce «Anredpa W Hadajga MaTeMaTHMYECKOTO aHalIHM3ay, IS PELIeHUs
CaMOCTOSITENIbHO  c()OpMYyJIMpPOBAaHHOM  MaTEeMaTHYECKOM  3ajayd, a  3aTeM
MHTEPHPETUPOBATH MOJIYYCHHBINA PE3YIIbTAT.

ConepxarenpHO-MeTOANYECKAsT JUHUA «Yucna ¢ BBIYMCICHUS 3aBEPIIACT
(opMHpOBaHNWE HABBIKOB HCIIOJIB30BAHUS JIEUCTBUTENIBHBIX YHCE, KOTOpPOE OBbLIO
HAyaTO Ha YPOBHE OCHOBHOTro oOmiero ooOpazoBanus. Ha ypoBHe cpemHero oOiiero
oOpa3oBaHMs 0c000€ BHUMAHUE yensieTcsl GOPMUPOBAHUIO MPOYHBIX BEIUUCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0d HCIOJb30BaHUE pPa3iIUYHbIX (OpPM  3amucu
JEUCTBUTEIBHOTO YHMCIIA, YMEHUE PALMOHAIBHO BBITOJIHATH ACUCTBUSA C HUMHM, J1€JIaTh
OPUKHUJKY, OLEHUBATh pe3yibTar. OOydaromuecs MOMydaroT HaBBIKM MPUOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JCHCTBUM C YUCIaMU, 3alIMCAHHBIMU B CTaHIApTHOU dopme,
VCITOJIB30BAHUSI MaTEMAaTHYECKUX KOHCTaHT, OLIEHUBAHMS YACIIOBBIX BBIPAKEHU.

ConepxxarenbHass  JUHUS ~ «YpaBHEHHS W HEPABEHCTBA»  pealu3yercs
Ha MPOTSHKEHUU BCEro 00yUyeHHs Ha YPOBHE CPETHEr0 00LIero 00pa3oBaHUsl, TOCKOJIbKY
B KaXJOM pa3fesie IporpamMmbl MPEIyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a1ad.
OOyuaroiuecs: OBJIaICBAIOT PA3IUYHBIMU METOAAMH PEIICHUS LEJIbIX, pAallMOHAIBHBIX,
UPPaLMOHAIBHBIX, TOKA3aTEbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPUIECKUX YPABHEHUH,
HEpPaBEHCTB U UX cucteM. [lomydeHHble yMEeHHs KCTIONB3YIOTCS IPU UCCIIEA0BAHUN (DYHKIUIA
C TMOMOILIBIO MPOU3BOAHOW, PEUICHUH MPUKIAAHBIX 3aJad U 337a4 Ha HaXOXKIACHHE
HauOONbIINX M HAUMEHBIIWX 3HAaYeHUM (QyHkuuu. JlaHHas conxepkareibHas JMHUA
BKJIIOYAET B ce0sl Takke (OpMHUPOBAHME YMEHHI BBINOJHATH PACUEThI MO (Popmyiiam,
npeoOpa3oBaHusl LEIbIX, PALMOHAIBHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUUYECKUX
BBIPOKEHMI, a TaKXe BBIPAXXEHUM, coJepKalllux CTerneHu u Jiorapudmsl. braromaps
U3YYEHHUIO anredpandyeckoro Marepuana MpPOUCXOAUT  JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIICHUS 00yYarommxcs, GOPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX PACCyXKJI€HUW, pabOThl C CUMBOJIBHBIMU (OpMaMu, MpPEACTABICHHUS
3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BUJI€ PABEHCTB U HEPABEHCTB. Anrebpa npe/araer
3 PeKTHBHBIE HHCTPYMEHTHI JJISl pEIICHUS TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4,
HarJIAHO JEMOHCTPUPYET CBOU BOBMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTOoAMYecKass JUHUA «DyHKIMM U TpaduKuU»  TECHO
neperyieTaeTcs ¢ IPYyrMMH JIMHUSIMU y4eOHOTro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  MOCJIENOBAaTENbHOCTh  HM3yYEHHs  Marepuana. V3ydeHune  CTENeHHOM,
MOKAa3aTeJIbHON, JTOTapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBONCTB U
rpaukoB, HUCHOJIb30BaHUE (YHKUMHA A peuieHus 3anad U3 APYrux y4eOHbIX
IPEIMETOB U PEAIbHOM KU3HHU TECHO CBSI3aHO KAK C MaTEMAaTUYECKUM aHAJIN30M, TaK U



C pelIeHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM OosblIoe BHUMAHUE YACNIAETCS
(dbopMUPOBaHUIO YMEHHSI BhIpaxaTh (POpMyJiaMy 3aBUCUMOCTH MEXKY Pa3INuYHbIMU
BEJIMYMHAMU, UCCIIEJIOBATh MOJy4YeHHbIE (YHKIUH, CTPOUTHh MX Tpaduku. Martepuan
COJIEp>KaTENbHOM JIMHUY HAIEJICH Ha Pa3BUTHE YMEHUHN U HaBBIKOB, MTO3BOJISIOIINX
BBIp@XaTh 3aBUCUMOCTH MEXKIY BEIMYUHAMH B PA3TUYHON (OopMe: aHATUTUIECKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocooCcTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.
CopepxarenpHass suHui «Hagama wmarematmdeckoro aHanmusa» TMO3BOJSET
CYUIECTBEHHO PaCIIMPHUTh KPYr KaKk MaTEMaTHUYECKHUX, TaK M MPUKIATHBIX 3a7ad,
JOCTYIHBIX 00YYaIOUIMMCs, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh HCCIEAOBATH U
CTpOUTH Tpaduku (YHKIHM, OMpPEensaTh WX HauOOJbIINEe W HAUMEHbBIINE 3HAUCHUS,
BBIUUCIIATH IUTOMAAN (QUryp W OOBEMBI TEN, HAXOJUTh CKOPOCTH U YCKOPEHHUS
nporeccoB. CozeprkaTenbHas JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHHS
MaTEeMaTHYECKUX MOJENIeld PealbHBbIX CUTYallHi, HAaXOXJACHUS HAWIYYIIEro PEIIeHUs
B TPUKIATHBIX, B TOM YHCII€ COLMAIbHO-d)KOHOMUYECKUX, 3aJadax.3HaKOMCTBO
C OCHOBAaMH MaTE€MaTHYECKOIO aHaiM3a CIIOCOOCTBYET pPAa3BUTHIO aOCTPAKTHOTO,
(GbopMaIbHO-TOTHUECKOTO ¥ KPEAaTHBHOTO MBIIUICHUS, (OPMUPOBAHUIO yMEHUU
pacro3HaBaTh MPOSIBICHNUS 3aKOHOB MAaTEMaTHUKU B HAayKe, TEXHHKE M HCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIAAIONIMXCS Pe3yibTaTax, MOJTYYCHHBIX B XOJI€ Pa3BUTHS
MaTeMaTHKHU KaK HayKH, U UX aBTOpax.

CopepxxarenpHO-MeTOIMYECKasT JHUHUA «MHOXECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA DJIEMEHTaM TEOPUU MHOXKECTB. TeOpETHKO-MHOKECTBEHHBIE MTPEICTABICHHUS
NPOHU3BIBAIOT BECh KypC IIKOJBRHOM MaTeMaTHMKH W TpeiaraloT Hambosee
YHHUBEPCAJIbHBIN SI3bIK, OOBEAMHSIONINNA BCE pa3iesibl MaTeMAaTHKU U €€ TPUIIOKEHUH,
OHM CBSI3BIBAIOT pPa3HbIE MaTeMaTHUECKHe TUCIHUIUIMHBI B enuHoe 1enoe. [loatomy
Ba)KHO /1aTh BO3MOKHOCTh 00y4Jar0IIeMycsi IOHUMaTh TEOPETUKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHKHU U MCIIOIh30BaTh €TO0 JUIS BRIPAKEHHUSI CBOMX MBICTICH.

B y4ueOHOM Kypce «Anrebpa v Hayasia MaTeMaTHIECKOTO aHaN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMATHUYECKOTO MOJICTMPOBAHMS, KOTOPBIE MPHU3BaHbI CHOPMHUPOBATH
HaBBIKM TOCTPOCHHSI MOJIENEeH peaNbHBIX CUTYyallMid, HUCCICNOBAHUS ASTHUX MOJETCH
C TIOMOINBIO ammapara aiareOpbl M MaTeMaTHYeCKOro aHalu3a W HHTEePIpeTaluu
MOJyYEeHHBIX PE3yJabTaTOB. TakWe 3aJaHus BIUICTEHHl B KaXKIbIM W3 pPa3/IelioB
IpOrpaMMbl, MOCKOJBKY BECh MaTepHall  y4eOHOro Kypca IIMPOKO HCIHOJIB3YETCs
JUIS peIlieHus] TPUKIAAHBIX 3amad. [Ipu permeHnHn peanbHbIX MPAKTHUYECKUX 3aaad
oOyJaromyecs pa3BUBAOT HAOIIOATEIBHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, WCIONB30BaTh aHAJOTHIO, O0000ImaTh ©W  KOHKPETU3HPOBAThH
npobiieMy. JlesTensHOCTh 0 (DOPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 337a4
OpraHM3yeTcsl B MpOIlecCce M3YYCHHsI BCEX TeM ydeOHOro Kypca «AnreOpa M Hadama
MaTEeMaTHYECKOTO aHaTTN3ay.

OO611ee YnCI0 YacoB, PEKOMEHIOBAHHBIX JJIs1 U3YUYEHUs1 y4eOHOTo Kypca «Anredpa
¥ Hayaja MaTeMaTudeckoro aHnanuza», — 170 gacoB: B 10 kiacce — 68 vacoB (2 yaca
B Henenmo), B 11 kimacce —102 yaca (3 yaca B Heaelo).



COAEPXAHUE OBYUEHUA

10 KJIACC
Yucaa v BbIYUCTICHUSA

PaunonaneHpie uyncna. OOBIKHOBEHHBIE M JIECSATHUYHBIE JpOOH, MPOLIEHTHI,
OECKOHEYHbIE NIEPUOANYECKUE APOOU. ApUPMETHUECKHUE ONEPALlUU C PallMOHAIBHBIMU
qHCliaMH, peoOpa30oBaHus YUCIOBBIX BhIpaxeHuil. [Ipumenenue npoOeit 1 MpoLEeHTOB
JUISL PEIIEHUS TPUKIIAIHBIX 3374 U3 Pa3JIMYHbIX OTPACJIEN 3HAHUU U PEAIbHON KU3HU.

JleyicTBuTENnbHBIE  4ucHa.  PanuoHanmpHblE M HppalMOHAIBHBIE  YHCIIA.
Apudpmernueckue omnepanuu ¢ JEHCTBUTENIbHBIMM  uHuciaMu. [IpubnmxEéHnble
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUAKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszateneMm. CranpaptHas (opma 3amucu JAEMCTBUTEIBHOTO
yucna. Hcnonp3oBanue mnoaxonsimied ¢Gopmbl  3amucu  JEHCTBUTEIBHBIX UHCEI
JUISL peIEHUs TPAKTUYECKHUX 33]1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOU cTerneHu. J(elcTBUs ¢ apupMEeTHUECKUMU
KOPHSIMHU HaTypaJIbHOU CTENEHHU.

CHHyC, KOCMHYC W TaHI€HC YHMCJIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa u TOXKIAECTBEHHBIE MPEOOPA30BAHMS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHUE, KOpEHb ypaBHEHUs. HepaBeHCTBO, perieHrne HepaBeHcTBa. Meron
MHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PAMOHATIEHBIX YPaBHEHUHN 1 HEPABEHCTB.

Pemenne nppanimoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.
IIpuMeHnenune ypaBHEHN U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a7a4 U 3a71a4
U3 pa3IMYHbIX 00JacTel HAYKU U peabHOM KU3HU.

DOyHKUMH U TPpaPUKH

Oynkius, cnocoosl 3amanus pyukmuu. ['padux Pynkmuu. Bzaumuo obpaTHbie
GyHKIUH.

OOnacTe ompeneneHUsT M MHOXECTBO 3HaueHuM (ynkuuu. Hynu QyHKmm.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIINU.

Crenennas (GpyHKIHMS ¢ HATYpaTbHBIM U IIENIBIM TTOKa3zaTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0if CTETICHHU.

Tpuronomerpudeckasi OKpy>KHOCTb, ONIpEIeTICHUE TPUTOHOMETPUUECKUX (DYHKIIUH
YHCIIOBOTO apTyMEHTA.

Hauyaja MmaTeMaTH4eCKOro aHAJIH3a
ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs MOCIEI0BaTEIbHOCTEH. MOHOTOHHEIE
MIOCJIEAOBATCILHOCTH.



ApudmMernueckass W TeoMeTpudeckas mporpeccuu. beckoHedHo yObIBaromias
reomerpudeckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccun. Dopmyra CI0KHBIX TPOIEHTOB. VICcronbp30BaHne MPOTPECCUU TS PEIICHUS
peaNbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoecTBO, omepauud HajJ MHOXecTBamu. Jlumarpammel  Oitnepa—BenHa.
[IpumeHeHne TEOPETHUKO-MHOXKECTBEHHOIO —armapara Uil OIKUCAHWs — PEeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a]1a4 U3 IPYTUX yUSOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KIIACC

Yuciia v BbIYUCICHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku AETMMOCTH LENBIX YHACEIL.
CreneHs ¢ pallMOHAIBHBIM TOKa3aTenaeM. CBOWCTBA CTENCHU.
Jlorapudm uncna. Jlecaruunblie U HaTypajibHbIE JOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BBIPAKEHU, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COAEPKAIIUMX CTENEHW C  PAUOHAIBHBIM
ITOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIe YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucrteMpl TMHENHBIX ypaBHEHUM. PemeHne mpuKIagHbIX 3a7ad C IMOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHECHUM.

CucTeMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMmenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3a/1a4 U 3a71a4 U3 Pa3IMuHbIX 00JacTel HAyKU U peaibHOM KU3HHU.

DOyHKUMHU U TPAPUKH

Oyukuus. I[lepuonnueckue ¢QyHkuuu. [IpomMexxyTkM MOHOTOHHOCTH (PYHKIUH.
MakcumyMbl 1 MUHUMYMBI (pyHKIIMU. Hanbosbiee 1 HauMeHblliee 3HaueHue GyHKIUN
Ha TIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U TPAPUKH.

[lokazatenbHass u JjorapudpmMuyeckas (QyHKIUU, HX CBOMCTBA M rpaduKH.

Hcnonp3oBanue rpadukoB GyHKINN 17151 pEIICHUS YPAaBHEHUM U THHEHHBIX CHCTEM.

Hcnonb3oBanne rpadukoB (yHKUMNH A1 UCCIENOBaHHUS IMPOLECCOB U
3aBUCHUMOCTEH, KOTOpbhI€ BO3HUKAIOT NPU pEUICHUHM 3aJad M3 JPYruX Y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hauasa maTeMaTH4eCcKOro aHaIM3a
HemnpepoiBable QyHKIIMU. MeToa HMHTEPBAIOB MJis PEIICHUS HEPABEHCTB.
[TpousBoanas ¢pyHkuu. 'eoMeTpuueckuii U PU3NUECKUM CMBICT POU3BOIHOM.



[IpousBoaubie 31eMeHTapHBIX QYHKINI. DOpMybl HAX0XKAECHUS TPOU3BOIHOM
CYMMBI, IPOU3BEEHUS U YaCTHOTO (DyHKLIUH.

[IpumeHeHne TPOM3BOJHONW K HCCIEAOBAHUIO (PYHKIHMA Ha MOHOTOHHOCTH U
sKcTpeMyMbl. Haxosxaenne HanOobIIero 1 HANMEHBIIETO 3HaYeHHsT (PYHKIIMU Ha OTPE3Ke.

[IpumeHeHne nporu3BOIHOM ISl HAXOKIAEHHUS HAWTy4YlIero peieH s B IPUKIaIHbIX
3aj1a4ax, s OIPEeIEIeHHUsI CKOPOCTH Ipoliecca, 33JaHHOr0 (OpMYJION WK rpadUKOM.

[lepBoobpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomMmeTpuyeckuii U (pu3NYecKuil cMbICi. BrluncieHne uHTerpaia
o ¢popmysne Herorona—JleriOuuia.

INPEAMETHBIE PE3YJIBTATbBI

K koniry oOyuenus B 10 ki1acce 00yyaromuics MoTyduT CIEIYIONINE MPEIMETHBIC
pe3yabTaThl:

Yucs1a 1 BLIYUCIICHUS:

OTIEpPUPOBATH MOHATHUAMU: PALIMOHAIBHOE U IEUCTBUTEIHLHOE YUCII0, OOBIKHOBEHHAS
U JICCATUYHAS IPOOb, TPOLICHTHI;

BBITIOJIHATh apU(PMETHUYECKHUE OIEpallui C PAIMOHAIBHBIMU U JACHCTBUTEIHHBIMU
YUCIIAMU;

BBITIOJIHATH MPUOIMKEHHBIE BEIUUCIICHUS, KCTIOJIb3YS MPaBUjia OKPYTJIEHUS, JeiaTh
MPUKHUJKY U OLIEHKY PE3YyJIbTaTa BEIYUCICHUII;

OTIepUPOBaTh MOHSATUSMU: CTEMEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3alUCh  JEUCTBUTEIBHOTO YHUCJIA, KOPEHb HATypaJIbHOW CTENEHU, HCIO0JIb30BaTh
MOIXOIAIIYI0 POPMY 3aIUCH ICUCTBUTEIBHBIX YHCEIT IJIs1 PEeIICHUS IPAKTUIECKUX 3a/1a4
Y TIPEJCTABIICHUS JaHHBIX;

ONEpPUPOBaTh MOHATUAMHU: CHUHYC, KOCHHYC W TaHI€HC IPOU3BOJIBHOTO Yria,
UCIIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO YIJIa Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE

byHKIIUN.

YpaBHeHHS U HEPABEHCTBA:

ONEPUPOBATh IOHATHUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAIBHOE, WPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPAaBHEHHE;

BBINIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKNE YPABHEHUS;

BBIMOJHATh MPEOOpa3oBaHUsl LIENbIX, PAUUOHAIBHBIX M  HPPALUOHAIBHBIX
BBIPDQXKEHUN W pPEIIaTb OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX U HPPalMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA JUIA PELICHUS MATEMAaTHYECKUX 3a7ad U
3a/1a4y U3 pa3IMYHbIX 00JacTel HAyKH U peaabHOM JKU3HU;

MOJIETTUPOBATh pealibHble CUTYallMu Ha SI3bIKE aireOpbl, COCTABIATh BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA IO YCIOBUIO 33Ja4d, HCCIEAO0BATH IOCTPOCHHBIE MOJEIU
C MCIIOJIb30BaHUEM arapaTa aareopsbl.



DOyHKUMU U TPAPUKHU:

ONEpUPOBATh MOHATHAMM: (YHKLHUSA, CIOCOOBI 3adaHus (QYHKIUH, 001acTh
OIpe/IeNICHUs] 1 MHOXKECTBO 3HaueHUM (QyHKUUY, TpaduK QYHKIMHU, B3AUMHO OOpaTHbIE
dynxmm;

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTH (YHKIMH, HYIH (DYHKIIHUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku GYyHKIUHN JJIs pEIICHUs] ypaBHEHUM;

CTPOUTh M YHUTaTh Tpaduku JITUHEHHOW (YHKINHM, KBagpaTUYHON (PyHKIHUH,
CTETNeHHOMN (PYHKITUH C LEIBbIM MMOKa3aTeseM;

MCIOJNIb30BaTh Tpaduku (GYHKIUN A UCCIEAOBAHUS MPOILIECCOB M 3aBUCUMOCTEH
pU PELIEHUM 3aJa4 U3 JPYTUX YYEOHBIX NMPEIMETOB U PEAJbHOW KU3HU, BBIPAKATH
(dopMyramMu 3aBUCUMOCTH MEX/1y BEIIMYMHAMH.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

OTICpUPOBATh  TOHATHUSAMHU:  TOCIACAOBATEIBHOCTh,  apupMeTHdYecKas |
reOMeTpUYECKas MPOTPECCUu;

OTepUPOBATh MOHATUSIMU: OECKOHEUHO yOBIBAIOIIAsl TEOMETPUUECKas MPOTPECCus,
cymMMa OE€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKON MTPOTPECCUH;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA TOCIEOBATEIBHOCTEH W TPOTPECCUM I pelieHUs
peaTbHBIX 3a/1a4 MPUKJIATHOTO XapaKTepa.

MHoskxecTBa M JIOTHKA:
OIIEpUPOBATH MOHATHUSIMM: MHOXECTBO, OTIEpALIMX HaJl MHOKECTBAMU;
VCTIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIN anmnapar sl ONMUCAHUS PEaIbHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JPYTUX yIeOHBIX IIPEIMETOB;
ONIEPUPOBATH MOHATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIbCTBO.

K koniry oOyuenus B 11 ki1acce 00y4aromuics MOTyIUT CICTYIONINE MPEIMETHBIC
PE3YIIbTaTHI:

YucJia v BbIYHCTICHHUA:

ONEPUPOBATH MOHATHUSIMHU: HATYPAIBHOE, LIEJIOE YHUCIIO, UCIOJIb30BaTh MPU3HAKU
JIEJIMMOCTH 1EJIBIX YHCEN, PA3JIOKEHHE YUCJIA HAa MPOCTHIE MHOKHUTEIU ISl PEIICHUS
3aja4;

OIEPUPOBATH MTOHITHUEM: CTEIICHD C PALIMOHAIBHBIM IMOKA3ATEIIEM;

OTNepUpPOBaTh TMOHATUSAMU: JiorapudM YHCIA, JCCITUYHBIE U HaTypalbHBIC
JorapupMsl.

YpaBHeHUS M HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTENEHHU MAJisi MpeoOpa3oBaHUS BBIPAXKEHHM, ONEPUPOBATH
MOHATUSAMU: II0KA3aTEIbHOE YPAaBHEHHWE U HEPABEHCTBO, PEIIATh OCHOBHBIC THIIbI
IIOKA3aTEJIbHBIX YPABHEHUN Y HEPABEHCTB;

BBINOJIHATH IPEOOpa30BaHMsI BIPAXKEHUHN, COAEPIKAIINX JIOTapU(PMBbl, OIIEPUPOBATH
HNOHATHUAMHU: JIOTapU(PMHUUECKOE YpaBHEHHUE M HEPABEHCTBO, pELIaTb OCHOBHBIE THIIbI



Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

HaXOJUTh PELICHUS NPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpUpOBATh IMOHATUSAMU: CHUCTEMA JIMHEHMHBIX YpAaBHEHUHM U €€ pelieHue,
UCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEILIECHUS TPAKTUYECKUX 3314,

HAaXOAUTh PEIICHUS IPOCTEHIINX CUCTEM M COBOKYIIHOCTEM pPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJIEIMPOBAaTh PEAJIbHBIE CUTYallud Ha SA3BIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 33J1a4H, UCCIIEIOBATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM amrapara ajareOpsl.

DyHKUMH U TPAPUKH:

OIIEpUPOBATH MOHATUAMU: NeproArudecKast QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKM SKCTpeMyMa (YHKIMM, HauOoJibllee W HaUMEHbIIEEe 3HAYEHUs
(GYHKIIMM Ha TPOMEXYTKE, UCIONb30BaTh UX JUIsl MCCIEN0BaHUs (YHKIUH, 3aJaHHOU
rpaguKom;

ONEpUpPOBaTh  MOHATHSAMM: TpadUKU  IOKa3aTeNbHOM, JIorapupMu4ecKon
U TPUTOHOMETPUYECKUX (YHKIUH, M300pakaTh MX HA KOOPAMHATHOW IJIOCKOCTH U
VICIIOJIb30BATh U1 PELICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJAWHATHOM IUIOCKOCTU TpaUKd JUHEHHBIX YpaBHEHHM
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHEHHBIX YPABHEHUM;

UCIOJb30BaTh rpaduKku GyHKIUHN 71 UCCIEA0BAaHUS POLECCOB U 3aBUCUMOCTEH
U3 IPYrUX YYEOHBIX JUCLMIIINH.

Hauana maTeMaTH4eCKOro aHAJIN3A:

OTNIEepUpPOBaTh TOHATUAMM: HeEMpepbiBHAS (DYHKIUS, Npou3BoAHAs (GYHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUYECKUI M (PU3MUECKH CMBICT TPOU3BOJHON [JIsi pEIICHUs
3a/1ay;

HAXOJUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIMMA, BBIUUCISATH TMPOU3BOHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (PyHKITUN;

UCIIOJIb30BaTh MPOW3BOJHYIO JUIsI HCCIENOBaHUS (YHKIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAaThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPAdUKOB;

UCIIOJIb30BaTh  IPOM3BOJHYK JUII  HAXOXKJICHUS  HAWJIYUILIErO0  pPELICHUs
B [IPUKJIA/IHBIX, B TOM YUCJIE COLIMATbHO-DKOHOMUYECKHX, 3aa4ax;

OTIepUPOBATH MOHITHSIMU: TIEPBOOOpA3HAS M HHTETPAJI, TOHUMATh T€OMETPHIECKHUI
U (U3UYECKUN CMBICII MHTETpasia;

HaxOJIUTh TIEPBOOOPA3HBIC DIEMEHTAPHBIX (YHKIHM, BBIYUCIATH WHTETPaj
no gopmyne Hotorona—JlelOnuna;

pemarhe MNPUKIAJHBIE 3aJa4d, B TOM YHCJIE COLHAIbHO-3KOHOMHUYECKOTO H
bu3HYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaTU3a.



TEMATHUYECKOE IINTAHUPOBAHUE
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10 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHOBHOE cofiepKaHue OcHOBHBIE BU/IBI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yYaroIIMXCs
MHOKeCTBa pallMOHATBHBIX 14 MHoxecTBO, oniepaluu Hcnosb30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
PanmonansHpie ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

PartmonansHubie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC TPOOU, TPOIICHTHI,
OECKOHEUHbIC IEPUOIUUECKUE APOOH.
Apudmernueckue onepanuu

C palMOHaILHBIMU YUCJIaAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MPOIICHTOB JJIsI PEIICHUS MPUKIAIHBIX
3a71a4 U3 Pa3IM4YHbIX OTpaciiel 3HAHUU
Y PEaIIbHOM KU3HMU.

JlericTBUTENBHBIC YUCIIA.
PanmonanbHbie 1 UppallMOHATIBHBIC
yucia. ApupMeTruuecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYMCIICHMUS, TTPaBUIa
OKpYTJICHUsI, MPUKUJIKA U OIICHKA
pe3yabTaTa BEIYMCICHUN.

MHOKECTBEHHBIH armmapar

JUTSL OTTMCAHUS X0/1a pelIeHUs
MaTEeMaTUYECKUX 3aJ1a4, a TAKXKe
peabHBIX MPOIIECCOB U SIBJICHUH,

IIPU pELIEHUU 3a]a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

OnepupoBarb NOHATHAMM:
palMOHAIILHOE YHCIIO, NEWCTBUTEIBLHOE
YUCJI0, OOBIKHOBEHHAs APO0b,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinosHaTs apudpmeTndeckue
oTepalyy ¢ paliOHATbHBIMH U
JIEHCTBUTEILHBIMU YHUCIIAMU;
MpUOIMKEHHBIC BRIYUCIICHHS,
UCIIOJIB3YsI PABUJIA OKPYTJICHUS.
JejaTh NPUKU/KY U OL[EHKY
pe3ynbTaTa BEIYMCICHUN.
OnepupoBaTh NOHSITUSIMHU:
TOJIECTBO, YPAaBHEHHE, HEPABEHCTBO;

17
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo1 HHTEPBaJIOB.
Pemienue nensix u 1poOHO-
paloHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

LIEJI0€ ¥ pallMOHAJIBHOE YPAaBHEHMUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus LEIBIX
Y PAllMOHAJIbHBIX BBIPAKECHUM.
PemiaTe OCHOBHBIE TUIIBI LIEJIBIX
VPPALMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH paliMOHAIbHBIC
YPaBHEHMS U HEPABEHCTBA

JUISL PELIEHUST MATEMaTUYECKUX 3a1a4
W 33]1a4 U3 pa3JINYHbIX 00JacTel HAyKH
Y pE€ajbHOM KU3HU

®yukuuu U rpadpuku. CTeneHpb
C LIEJIBIM ITOKAa3aTesIeM

OyHKIMSA, CIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpatubie pynkuuu. ['padux
GyHKUIHUU.

OO6acth onpeneneHus: 1 MHOYKECTBO
3HaueHui pyukiuu. Hymm ¢pyHkimu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTRBA.
YETHble 1 HEYETHBIE QYHKIIUY.
CreneHs ¢ 1eNIbIM [T0Ka3aTeNIEM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei opMsl
3amuCy JEUCTBUTEIBHBIX YUCET

JUIS1 pEILICHUS MPAKTUYECKUX 3a1a4

U TIPEACTABIICHUS TAHHBIX.

OmnepupoBarb NOHATHAMM: QYHKLIHUSA,
croco0bl 3a1aHus PYHKIMHU, B3AUMHO
oOpatHble QYHKIUU, 00JIaCTh
ONpeaEeIeHUs] 1 MHOKECTBO 3HAUECHUI
bynkuun, rpaguk GyHKIMH; YETHOCTh
Y HEUYETHOCTh (PYHKLUU, HYIIH
(GyHKUIHH, TPOMEXKYTKH
3HAKOTIOCTOSIHCTBA.

BeinosHsTh Ipeodpa3oBaHus
CTENEHEN C LIEJIBIM NTOKA3aTEeIIEM.
Hcnonp30BaTh CTaHAapTHYIO POpMy
3aIlMCH JECUCTBUTEILHOTO YHCIIA.
DopMyJIHpPOBATH

U WLTIOCTPUPOBATH rpaduuecku
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CrenenHas pyHKIHS C HATypaJIbHBIM
U 1IeJbIM noka3areiieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢popmMyssamMu 3aBUCUMOCTH
ME¥K]ly BEJTMYMHAMU.

Hcnoab3oBath HU(PPOBHIE pecypchl
JUISL IOCTPOCHUSI TpapuKOB PyHKIIUU

Y U3Y4YECHHS UX CBOMCTB

ApudmMeTHIecKii KOpeHb
N—OM CTEICHH.
HppanuroHaapHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTrnuecknii KOpeHb
HATYpaJIbHOM CTEIEeHU. [encTBus

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHH.

Pemenne nppanmoHaabHbIX YpPaBHEHUI
Y HEPABEHCTB.

CpoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

D®opMyJIHPOBATD, 3AIIMCHIBATH

B CMMBOJINYecKoi ¢popme

Y WIJIIOCTPUPOBATH NIPUMEPaMH
CBONCTBA KOPHS N-O1 CTENIEHMU.
BbInoHATH peoOpa3zoBaHus
UppaLMOHAIbHBIX BEIPAKCHUN.
Pemiarb OCHOBHBIE THIIBI
MppalMOHAIbHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpuMeHATH AJ15 peleHus
Pa3JIMYHBIX 32124 UPPALMOHAIbHbIE
YPaBHEHUS U HEPABEHCTBA.
CTpoutb, YnTaTH TpaduK KOpHS N-0i
CTEICHH.

HUcnoab3oBath nngposbie pecypcsbl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUI
Y U3YYECHHUS UX CBOWCTB
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®opmyJIbl TPUTOHOMETPHH. 22 Cunyc, KOCUHYC U TaHT€HC 4ynciioBoro | OnepupoBaTh NOHATHSIMH: CUHYC,
Tpuronomerpuueckue aprymeHTta. ApKCUHYC, apKKOCUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO
YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnoab3oBaTh 3aUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GYHKIIUN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUUECKHE QYHKITUU.
OCHOBHbBIE TPUTOHOMETPUUECKHE BoinoiHATH Npeodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHUN
ypaBHEHUN
[TocenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTtb NOHATHSIMM:

U IIPOTPECCUH

3aJ1aHUs ITOCIIEA0BATEIBHOCTEN.
MOHOTOHHBIE NOCAEA0BATEIIBHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yObIBaroias
r€OMETPUYECKasl POTPECCUSL.
CymMa 0eCKOHEUHO YOBIBAIOIIEH
F€OMETPUYECKON MPOTPECCUM.
®opmyJia CIOKHBIX IPOLEHTOB.
Hcnonws3oBanue nporpeccuu

JUISl pELIEHUS PeAJIbHBIX 3a7a4
IPUKJIAJHOTO XapakTepa

MOCJIEI0OBATEIBHOCTb,
apupmeTnyecKas u reomeTpruuecKas
porpeccuu; 0ECKOHEYHO yObIBaOIIas
reOMETpUYECKas MPOrpeccusi, Cymma
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
3aaaBaTh I10CJIEJOBATEIILHOCTH
Pa3TUYHBIMH CTIOCOOAMH.
IIpuMeHATH popMy.Ty CJIOKHBIX
NPOLIEHTOB /IJIsl pellleHus 33/1a4

W3 peajbHOU MPAKTUKA

(C UICTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh CBOMCTBA
MOCJIEIOBATEIBLHOCTEN U MPOTrpeccuit
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JJI1 pCIICHUA pCaJIbHbIX 3a1a4
IMPUKIIaATHOI'O XapaKTepa

[ToBTOpEeHue, 06001IEHUE, 3 OcCHOBHBIC OHATHS Kypca areOpbl IIpyMeHATHL OCHOBHBIE MOHATHUS Kypca
CHUCTEMaTH3aIis 3HaHUN ¥ HayaJ MaTEeMaTHYECKOTO aHaJIn3a anreOphl M Ha9aJl MATEMATHIECKOTO
10 kiacca, 00001IEHHE aHaju3a JiJis penieHus 3a1ad
U CHCTEMaTHU3allvs 3HAaHUH U3 PeATbHOM KU3HU U APYTUX
IITKOJTHHBIX TUCIIATUIAH
OBILEE KOJIMYECTBO 68
UYACOB I10 ITPOIT'PAMME
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11 KJIACC
HanmenoBanue pasnena  |[KoaudecTBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI I€ATEIBHOCTH
(Temnl) Kypca 4acoB 00yyaroImmuxcs
CremneHb ¢ pallMOHAIbHBIM 12 CreneHb ¢ palMOHAIBHBIM ®opMyJIHPOBATD, 3AIIMCHIBATH

IOKa3aTeJEM.
[TokxazarenbHast pyHKLIHS.
[loka3aTenbHbIC YpABHEHUS
Y HEPABEHCTBA

nokazareneM. CBOMCTBA CTETIEHMU.
[IpeoOpazoBaHKe BhIpAKCHUH,

COJIEp KaIlUX pallHOHAIbHBIE CTEIICHU.
[loka3arenbHbIE YpaBHEHUS

Y HEPABEHCTBA.

[loka3aTenbHas PyHKIUs, €€ CBOKWCTBA
U rpaduk

B CUMBOJIMYeCKO# opme

Y WIJIIOCTPUPOBATH MPUMEPaM#
CBONCTBA CTEIICHHU.

IIpuMeHATH CBOMCTBA CTENICHU

JUJ1s1 IpeoOpa3oBaHus BEIPaKEHUH.
DopMyJIUPOBATH

1 WIJIIOCTPUPOBATH rpauuecKn
CBOMCTBA MOKA3aTEeNbHON (PYHKIIUU.
PemiaTb OCHOBHBIE THUIIBI
MOKA3aTeJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

HUcnoab3oBath nngpoBbie pecypchbl
JUTSl TIOCTPOEHUSI rpaMKOB PYHKIIUI
Y U3Y4YEHHS UX CBOMCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckue ypaBHeHUS
U HEpaBEHCTBA

12

Jlorapudwm uucina. JlecsTuunbie
U HaTypajbHbIC TOTapU(pMBI.
[IpeobpazoBaHue BhIpaKEHUH,
COJIepKAIUX JOTapU(PMBI.
Jlorapudmuueckre ypaBHEHHUS
Y HEPaBEHCTBA.

DopMyJUPOBATH, 3aIIUCHIBATH

B CUMBOJIMYeCKO# opme

Y WIJIIOCTPUPOBATH PUMEPAMU
CBOICTBA JIorapudma.

BoinosHsaTh nmpeodpazoBaHus
BBIPKEHUI, COIEPKAIIHX JIOTapU(PMBI.
DopMyJIMpPOBATH
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Jlorapudmuueckas GpyHKIus, €€
CBOICTBa U TpauK

U WLTIOCTPUPOBATH rpaduyecku
CBOICTBa JTorapupMudecKoit QyHKIUH.
PemiaTh OCHOBHBIE THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUHN

Y HEPaBEHCTB.

Hcnonb3oBaTh HM(pPOBbIE pecypehl
JUISL TIOCTPOCHUS TpapuKOB QyHKITHI

Y U3YYEHHS UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH PA3BUTHUS
MaTEeMaTUKU

Tpuronomerprueckue
byHKIUU U UX TpaduKH.
Tpuronomerpryeckue
HEPABEHCTBA

Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBA U TpauKy.

[Ipumepsl TPUTOHOMETPUUYECKUX
HEPaBEHCTB

OnepupoBarb

NOHAITHEM NeproudecKas (QyHKIHS.
Crponthb, aHAJIU3MPOBATD,
CpaBHMBATH Ipaduku
TPUTOHOMETPUUECKUX (PYHKIIHIA.
®opMyIHPOBATH

1 WITIOCTPUPOBATh rpagu4yecKu
CBOMCTBA TPUTOHOMETPUUYECKHUX
GyHKIMIA.

Pemares npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoiab3oBath rpapuku 11
pELIEHNS] TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnoan3oBath g poBbIe pecypehl
JUISL TTIOCTPOCHUS TpapuKOB QyHKITHI
Y U3yYCHUsS UX CBOHCTB

[IponsBogHas. [Ipumenenue
MIPOU3BOJHOMN

24

HenpepwiBubie GyHkImu. Metos

HHTCPBAJIOB U1 PCIICHUS HCPABCHCTB.

[IpousBoaHas GyHKUIUH.
['eomeTpuyeckuii u pU3MUECKU
CMBICJI IIPOU3BOJTHOM.

[Ipon3BoIHBIE DTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas cyMMmsl,
MPOU3BEJEHUS, YACTHOTO (DYHKLIUH.
[IpumMeHeHne Npon3BOIHOM

K UCCIIE0BAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero

Y HAaMMEHBIIETo 3HaueHus1 QyHKIUU
Ha OTpE3Ke.

[IpumeHenne MpON3BOIHOM

JUTSL HAXOKJICHUS HAaWTy4YlIero
pELIeHNs B IPUKJIAIHBIX 33]a4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTH MpOoLECCa,
3a1aHHOTO (hopMyJIOH MK rpadukom

OnepupoBaTh NOHATUSIMMU .
HEIpepbIBHAS (DYHKIIHS; POU3BOTHAS
GbyHKIIH.

HUcnoab30BaTh reOMETPUUECCKUI

1 GU3HYECKHUI CMBICT MPOU3BOIHOM
JUTS pelIeHus 3a1ad4.

Haxoauthb npousBoHbIE
AJIEMEHTAPHBIX (QYHKIUN, BHIYUCIAATH
MIPOM3BOJHBIE CYMMBI, IPOU3BEIACHUS,
JaCTHOTO (DYHKITHA.

HUcnoab30BaTh IMIPOU3BOJIHYIO

JUISL UCCAEOBAaHUS (PYHKIIUH

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI,
NPUMEHATH Pe3yJbTaThbl
HUCCJICAOBAHUS K IOCTPOCHUIO
rpadukoB. [IpuMeHSATH TPOU3BOIHYIO
JUUTSL HAXOKJICHUSI HAUTY4IleTro
pEIIEHUS B MPUKIAIHBIX, B TOM YHUCJIIC
COLMAIbHO-D)KOHOMUYECKUX, 3a/1a4ax.
3HAKOMUTBHCS C HCTOPHEN Pa3BUTHS
MaTEMaTHYECKOTO aHAJIN3a
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WHTerpan u ero npuMeHEHNs 9 [TepBooOpa3znas. Tabnuma OnepupoBarb NOHATUSAMM:
EpPBOOOPA3HBIX. nepBooOpasHas, HHTErpall.
WHTerpan, reoMeTpu4ecKui Haxoaute nepBooOpasHbie
Y (U3UYECKUI CMBICT HHTETpaa. AJIEMEHTapHBIX (PYHKUINN; BHIYHCIATH
Brruncnenmne unrerpaia no gopmyse uHTErpai no popmyJie Herorona—
Herorona—Jlenonuia JlenOnwuIIA.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS
MaTeMaTUYECKOr0 aHAJIN3a
Cucremsl ypaBHEHHN 12 CucreMsbl JINHEWHBIX YPaBHEHU. OnepupoBaTh NOHATHSIMH. CHCTEMA

Peienue npuknaaHsix 3a1a4y

C MOMOILBIO CUCTEMBI JIMHENHBIX
YpaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNIbHbIX, JIOTAPUPMUIECKIX
YPaBHEHU U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB QpyHKIIUH
JUISl PELLIEHUS] YPABHEHUU U CUCTEM.
[IpuMeHeHne ypaBHEHUM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4

U3 PA3IMYHBIX 00J1acTeil HAyKU

Y PEaJIbHOM )KU3HU

JIMHEMHBIX YPABHEHUH U €€ pEeIICHUE.
Hcnounb30BaTh CUCTEMY JTUHEUHBIX
YPaBHEHU JJIsI pELICHUS
MIPAKTUYECKUX 3a]1a4.

Haxoauts pemieHust MpoOCTENIINX
CHUCTEM U COBOKYITHOCTEH
palMOHAIIbHBIX YPaBHEHU

Y HEPABEHCTB.

Ucnoan3oBath rpaguku GyHKIIMMA
JUISL pELLICHUS] YPABHEHUM.
MopaeanpoBarb peajibHbIE CUTYyalluU
Ha SI3bIKE aJIreOpbl, COCTABIISATh
BBIPAXKEHUSI, ypPAaBHEHUS, HEPABEHCTBA
Y CHCTEMBI 110 YCIIOBUIO 33J1a4H,
HCCJIEA0BATH NOCTPOCHHBIE MOAECIH
C UCTIOJIH30BaHUEM arapara anreOpsl
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HarypanpHble u niensie ynucna

HarypansHbie u nensie ynucna
B 3371a4aX U3 PEAIbHOM KU3HHU.
[Ipu3HaKM 1ETUMOCTH LIEIIbIX YACEI

OnepupoBaTh NOHSATUSIMU:
HaTypaJbHOE YHCIIO0, LEJI0E YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LEJIBIX YHCEl, Pa3JIOKEHUE Yncia

HAa MPOCTbHIE MHOXKUTEIH [l pELICHHUS
3aj1a4

[loBTOpEHue, 00001ICHHE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca alreOpsbl
¥ HaYaJ MaTEMaTHYECKOr0 aHaJIN3a,
0000IIIEHNE U CUCTEMATH3AIIUS 3HAHUI

Pemiats npuk/iagHbie 3agaumn

U3 pa3InYHbIX o0JacTel HayKu

Y PEATbHOM KU3HU C TTOMOIIBIO
OCHOBHBIX MOHATHH Kypca ajreopbl
Y Hayaj MaTeMaTH4E€CKOIO aHAJIN3a.
Boi0upath onTUMalibHBIE CIIOCOOBI
BBIYUCIICHUH.

Hcnoab3oBaTh 1/ pelieHUs 32124
YPaBHEHMs1, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKUIUN

U TpauKoB

OBLIEE KOJIMHECTBO
YACOB I10 ITPOTPAMME

102
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®EJIEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHAA 3AIITMCKA

BaxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsl OOYyCIIOBJIEHA MPAKTHUYECKONW 3HAYUMOCTBIO METANmpeIMETHBIX U
MPEAMETHBIX PE3YJIBTATOB OOYYEHHsS TE€OMETPUM B HANPABICHUH JIMYHOCTHOIO
pa3Butusi oOywarommxcs, (opMmupoBaHHMs (YHKIUOHAIBHOW MaTeMAaTUYECKOU
I'PaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBIX AMCUUIUINH. Pa3Butne y oOydaromuxcs

IPaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKICHUU I'€OMETPUUYECKUX
abcTpakiui, COOTHOLUICHHM pPEAJbHOTO W HWJCAIBHOIO, XapaKTepe OTpa)KEeHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM W MPOLECCOB PEANBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HAayK U POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IIO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS 00YHAIOIIUXCS, a
TaK)K€ KauyeCTB MBILUICHHSI, HEOOXOAUMBIX JUIsl aJalTalliy B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsIeTCA OHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETO

o0Opa3oBaHUs, TaK KaK OO0ECHe4YMBAET BO3MOYKHOCTh M3YUYEHUs KakK IUCUUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MbllUIeHUE, (OPMUPYEMOE TMpPH H3YYEHUH OOyYaAIOIIMMUCS
NOHATUIHBIX OCHOB T'€OMETPUU U IOCTPOEHUM LETIOYKH JOTUYECKUX YTBEPIKICHHM
B XOJI€ PEIICHUS T€OMETPUUECKUX 3a/]a4, YMEHHE BbIIBUTATh U OMPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO UCIOJIB3YIOTCS IIPH PELICHUH 33a4 €CTECTBEHHO-HAYYHOT'O IIUKJIA,
B YAaCTHOCTHU U3 Kypca (QU3UKHU.

YMeHre OpueHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsx JesITeNbHOCTH 4YenoBeka. OpHeHTauus 4YeloBeKa BO BpPEMEHH W
IPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIIBHOTO ObITHS, (POpMa OTpaskeHHS
OKPY’KaIOILIETO MHUPA, YCIOBHE YCIEUIHOTO MO3HAHUSA U aKTUBHOTO MPEoOpa30BaHUS
neiictBuTenbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMM 00pa3amMu OOBbEAUHSET
pa3Hble BUABl y4eOHOM U  TPYJOBOM  JIEATEIbHOCTH, SBJISIETCS  OJHUM
U3 Mpo(ecCHoHaAbHO Ba)KHBIX KaueCTB, MOTOMY aKTyajbHa 3a7ada (hOpMHUPOBAHMS
y oOydaronuxcsi TpOCTPAHCTBEHHOT'O MBIIUICHHUS] KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPaKTUUYECKON
JEATEIBbHOCTH 10 MHOTUM HAIpPaBIICHUSM.

[lens ocBoeHus: mporpaMmbl yueOHOro Kypca «l eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o01eo0pa3zoBaTesibHOE U OOILIEKYJIBTYPHOE Pa3BUTHE OOYYaIOIIUXCS
yepe3  oOecriedyeHHE  BO3MOXKHOCTH  TNPUOOpPETeHHSs U HCIOJIb30BaHUS
CUCTEMATUYECKUX T€OMETPUUYECKUX 3HAHUM U JIEUCTBUM, CIELUPUUHBIX T€OMETPUH,
BO3MOXKHOCTH YCIIELTHOTO MPOAODKEHUS OOpa3oBaHMs MO CHELHAIBHOCTAM, HE
CBSI3aHHBIM C MPUKIIAIHBIM UCIOJIb30BAHUEM F€OMETPUHU.

[IpuoputeTHBIMM 3afayaMyd  OCBOEHMsSI ydeOHoro kypca «l'eomerpum»
Ha 0a3oBoM ypoBHe B 10-11 knmaccax sSBASIOTCS:
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(opMupoBaHrE MPEICTABICHHUS O TEOMETPUM KaK YacTH MUPOBOU KYJIbTYPHI U
OCO3HaHHE €€ B3AMMOCBA3U C OKPY>KAIOIIUM MUPOM;

(dopMupoBaHUE TPEACTABICHUS O MHOTOTPAaHHHKAX M TEJlax BpaIICHUS Kak
0 BAXHEHIIMX MATEMAaTHYECKUX MOJEIAX, MO3BOJAIOIMIMX ONWCHIBATH U H3YydaTb
pa3HbIE SBJIECHUS OKPYKAOIIETO MUPA;

dbopMHpoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEISAX U B peaIbHOM
MHpE MHOTOTPAHHMKH U TEJIa BPAILICHMUS;

OBJIAJICHNE METOJAaMU pEIICHUs 3a/Jad Ha IOCTPOCHHS Ha H300paKeHUsX
POCTPAHCTBEHHBIX PUTYD;

dopmupoBanue YMEHHUS OIIEPUPOBATH OCHOBHBIMU MTOHATHUSIMU
0 MHOTOI'PAHHUKAX U TEJIaxX BPAIleHUS U UX OCHOBHBIMU CBOWCTBAMU,;

OBJIAJICHUE AJIFOPUTMAMM PEUICHUs] OCHOBHBIX THUIOB 3ajad, (hopMHpOBaHHE
YMEHHs TPOBOJUTH HECIIOKHBIE [OKA3aTEIbHBIC PACCYXACHUSA B XOHE pEIICHUA
CTEPEOMETPUUECKHX 3aa4 U 33]a4 C IPAKTHUYECKUM COJEPKAHUEM;

pa3BUTHE MHTEJUIEKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OO0yyarommxcs,
IIO3HABATEIIbHOW  AKTUBHOCTH,  HMCCIENOBATEIbCKUX  YMEHHM, KPUTHUYHOCTHU
MBIIUICHUS;

(¢opMupoBanrne (QyHKIMOHAIBHOM TIpPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUU:
YMEHHME paclo3HaBaTh IMPOSIBICHUS TI'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B DPEAJbHBIX KU3HEHHBIX CUTYalUAX U NPU U3YYCHUU JOPYIUX
yu4eOHBIX  TIPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH,
(GopMynupoBaTh UX Ha S3bIKE T'€OMETPUM U CO3/4aBaThb I'€OMETPUUECKHE MOJEIH,
IIPUMEHATh OCBOCHHBIM TI'E€OMETPUYECKHM amnmapar il peLIeHHUs MPAKTUKO-
OpPMEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATL W  OLEHUBATH  IIOJYYEHHBIC
pEe3yJIbTaTHI.

OTnUYuTEeNbHOM  OCOOEHHOCTBIO MMPOrpaMMbl 1O TE€OMETPUHU  SIBISETCS
BKJIIOYEHHE B KypC CTEPEOMETPUM B Hayaje €ro M3y4eHus 3a7ay, peraeMbIX
Ha ypOBHE HMHTYMTHUBHOI'O TO3HAHHWSA, U OIpPENEIEHHBIM 00pa3oM OpraHuM30BaHHAas
paboTa Ha/l HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIMPYET MPOTEKAaHWE WHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET
K JAJIbHEUIIEMY U3YyUYECHUIO ITPEIMETA.

[Ipenmnourenue OTHAETCS HATAIHO-KOHCTPYKTUBHOMY METOAYy OOydYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIAMETHO-
MIPAKTUYECKOM JEATEIIbHOCTU.  Pa3BUTHME NPOCTPAHCTBEHHBIX MPEACTABICHUN
y 00ydYaromuxcsi B Kypce CTEPEOMETPHH IMPOBOJUTCS 3a CYUET pelIeHus 3ajad
Ha CO3JlaHMe TPOCTPAHCTBEHHBIX O0O0pa30B M 3aJady Ha  OIEpPUPOBaHUE
IPOCTPaHCTBEHHBIMH oOpazamu. CozmaHue o0pa3a MPOBOJUTCS C  OMOPOM
Ha HarJIsHOCTh, @ OIIEpUPOBAaHUE 00Pa30M — B YCIIOBUSX OTBJICUEHHSI OT HATJISIIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €ro NCXOAHOTO CONECPIKAHMUS.

OCHOBHBIMHU COJIEp’KaTENbHBIMU JIMHUAMU y4eOHOro Kypca «I'eomerpusi»
B 10-11 «kmaccax sBiustorcs: «Muororpanuukuy, «lIpsmpie U mI0CKOCTH
B IIPOCTpPaHCTBE», «Tema BpameHus», «BEeKTOpbl U KOOPAMHATHI B IIPOCTPAHCTBEM.
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dopMuUpPOBAHKE JTIOTHUECKIUX YMEHHUI PACTIPEACIISIETCS HE TOJIBKO 0 COACPIKATETHHBIM
JUHUSAM, HO U 110 TOJIaM 00YYCHUS Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHusl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHS TMPOTPaMMbI TI0 TEOMETPHH, paCHpeeiIEHHBIM IO ToAaM OOydeHUs,
CTPYKTYPHUPOBAHO TaKUM 00Pa3oM, YTOOBI OBJIAJICHUE T€OMETPUICCKUMHU TIOHSITHIMHU
Y HaBBIKAMH OCYIIECTBIISIIOCH IMOCICI0BATEIBLHO M ITOCTYMATEIIBHO, C COOIOICHHEM
MPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAIHNCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX MPEICTABICHUN 00yJaIOIIUXCs, pacupss u yriayomss e€, oopasys
MIPOYHBIC MHO)KECTBEHHBIE CBS3H.

OOmiee Ynca0 YacoB, PEKOMEHAOBAHHBIX JUIS HM3y4YeHHsS Y4YeOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kiacce —
34 yaca (1 vac B HeEIIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMmble U VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NTOHATUS cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, ITPOCTPAHCTBO.
[TonsiTne 00 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH
Y CJIEICTBHUS U3 HUX.

B3anmHOEe pacnonokeHue MNpsMbIX B IPOCTPAHCTBE: IEpPECEKArOIIHeECs,
IapajuleIIbHbIE U CKpEIIMBArOIIKECs NpsAMbIe. [1apauiebHOCTb IPSAMBIX U IIJIOCKOCTEN
B MPOCTPAHCTBE: IAPAIIIEIBHBIE IPsAMbIE B INPOCTPAHCTBE, MAPAJLIEIBHOCTH TPEX
NPSMBIX, NapaJUIEIbHOCTh MPAMOW M IUIOCKOCTH. YTJbl C COHANpPABICHHBIMHU
CTOPOHAMH, yIOJ MEXAY NpsAMBIMU B IIpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN:
MapajiyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapajUieNbHbIX IUIoCKOocTe. [Ipocteiimme
IPOCTPAHCTBEHHbIE (UTypbl HA IIJIOCKOCTH: TETpadap, KyO, Mapajuiesenumne,
MMOCTPOECHUE CCUCHUU.

[leprieHIUKYISAPHOCTE MPSIMOM M IIOCKOCTH: NEPHEHAUKYJSIPHBIE ITPSMBIE
B IIPOCTPAHCTBE, MIPSIMbIE NAPAJLIEIBHBIE U IEPIIEHAUKYIIAPHBIE K INIOCKOCTH, IPU3HAK
NEPIIEHAUKYJIIPHOCTH MPSIMOU U IUIOCKOCTH, TEOPEMA O NMPAMOM NEPIECHIUKYIAPHON
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXKAY MPSAMOU U INIOCKOCTBIO, JBYTPAHHBIM
yTOJ1, INHEVHBIN yTroJI ABYTPAHHOIO yriia. [lepreHiuKyIsip 1 HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 MJIOCKOCTH, MPOEKUUS (QUTYPBI
Ha IUIOCKOCTh. llepneHauKyIsspHOCTh IUIOCKOCTEM: NMPU3HAK IEPIEHIUKYISIPHOCTH
JBYX ITIOCKOCTEU. Teopema o TpEX MEPHEHAUKYIISIPax.

MHoOrorpaHHuKH
IloHATHE MHOTOTPAaHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'DAHHUKA, BBIITYKJIBIE U
HEBBINYKJIBIE MHOTOIPAaHHUKM, pa3BEPTKA MHOrorpaHHuka. Ilpusma: nN-yrompHas
npu3Ma, TpaHU U OCHOBAHMs IPU3MBI, NpsIMAsi U HAKJIOHHAs MPU3Mbl, OOKOBas U
IIOJIHAs IOBEPXHOCTH Npu3Mbl. [lapamnenenumnen, npssMOYroiabHbIN NapaJIIEICIIUIIE T
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U ero cpoiicTa. [Iupamuia: n-yrojibHasi mUpaMua, FpaHd U OCHOBAaHUE NTUPAMUIBI,
OOKOBasi M NOJHAs MOBEPXHOCTh MUPAMUbl, IPAaBUJIbHAS U YCEUEHHAs MUPaAMUJA.
OneMeHTbl Ipu3Mbl W nHUpaMuiabl. [IpaBUIBHBIE MHOTOTPaHHUKH: ITOHSATHE
PaBUIBHOTO MHOTOTPAaHHUKA, MpaBWJIbHAs 0OpU3Ma W MpaBWIbHAS NHPAMHJA,
paBUIbHAS TPEYTrojbHAs NUPAMHUAA U IPABUIBHBIA TeTpadp, Ky0. IIpencraBienue
0 MPABWIBHBIX MHOTOI'PaHHUKAX: OKTAa3Jp, NOAEKa’Ap U uKocadap. CeueHus Npru3Msl
Y IMpaMU/pbl.

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUH B NMUpaMuAax, napaieienuneaax, npaBUiIbHbIX
MHOTOI'PaHHHKAX.

Boruncnenue 31eMEHTOB MHOTOIPaHHUKOB: p&€0pa, nuaroHaiu, yrisl. [Tnomans
OOKOBOW TMOBEPXHOCTM U TOJHOM TMOBEPXHOCTH TMPSAMOM NPHU3MBI, IUIOIIA]Ib
OCHOBaHMii, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpAMOM Mpu3Msbl. [lnonaas 0okoBoM
MOBEPXHOCTU U TMOBEPXHOCTH NPABWJIBHOW NHUPAMHIBI, TEOpeMa O IUIOLAJH
yceuénHoil nupamuibl. [lonstue 06 06bpéMe. OOBbEM MUpaMUIbl, IPU3MBI.

[lonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIAY IUIOMIASAMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEI.

11 KJIACC

Tesia Bpamenust

[unuaapuyeckas MOBEPXHOCTh, 0Opa3yroIIue MWIMHAPUUESCKON MOBEPXHOCTH,
OCh IWJIMHIAPUYECKONU TOBEepXHOCTH. [lMmuHap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCT,
o0Opa3yroIias 1 0Ch, IIOIIAAbr OOKOBOH 1 MOJTHON MOBEPXHOCTH.

Konuueckasi moBepxXHOCTb, OOpa3yroIlIMe KOHWYECKOW IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON moBepxHocTH. KoHyc: ocHOBaHME U BepllinHa, 00pa3ytoias u
OCh, IUIOIAb OOKOBOM U MOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yrolue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa m mrap: ueHTp, paauyc, AUAMETpP, IUIOMIAAL TOBEPXHOCTH CQEPHI.
B3aumnHoe pacnosiokeHune chepbl U TJIOCKOCTH, KacaTelbHasl IMJIOCKOCTh K cdepe,
IJI011a/1b ChEephI.

N300paskeHne e BpalieHus Ha TNIOCKOCTH. Pa3BEpTka IUIMHIpa U KOHYCA.

KomOuHanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIN
okoJ1o cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK, WK TEJIO BPAIICHHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 o0béMeE
MPSIMOYTOJILHOTO Tapajuiesienuneaa u cieactsus u3 He€. OObEM HIIMHIPA, KOHYCA.
O0BEM mapa u momaab chepsl.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEI.

Ceuenust mwiMHApa (MapajyIebHO U MEPIEHAUKYISIPHO OCH), CEYEHUsI KOHYyca
(mapasnienbHOE OCHOBAHUIO U IPOXOJIAIIEE Yepe3 BEPIIMHY ), CEUEHUS 1apa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTy U B mpocTpaHcTBe. ClI0)KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio nmapamienenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHECHUEM
IIpaBUJI IEUCTBHUM ¢ BeKTOpaMH. [IpsMoyronbHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatse! BekTopa. [IpocTeiiimme 3a1aun B KOOpAUHATAX. Y TOJI MEXAY BEKTOPaMHU.
CkansipHO€ TPOM3BEICHUE BEKTOPOB. BhIUMCIEHWE YIIOB MEXKAY HOPSIMBIMA U
IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOI ITPU PEILIEHUH T€OMETPUUECKUX 3a]1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 kiacce oOydaromuiics MOJYYHUT CIETYIOIINE
peaIMEeTHbIC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTD;

NPUMEHSTh AKCHOMBI CTEPEOMETPUU U CJICACTBUS W3 HHUX TMPU PEIICHUH
TeOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATHIMH: MAPAJUIETFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIepUPOBATH MOHITUAMHU: JBYTPAHHBIA YTOJl, TPaHH ABYTPAHHOTO yria, pedpo
JBYTPAHHOTO YIJIa, TMHEHHBINA yTroJ ABYTPAHHOTO YIJIa, TPaayCHast Mepa JIBYTPaHHOTO
yria,

OTICpUPOBATh TIOHATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUWIIbHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (TIUpaMuaa, MpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JJIA KilaccuPuKanuu
(BBIMTYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHUKH, IPABUJIbHBIE MHOTOTPAHHUKH, MIPSIMBIE U
HAKJIOHHBIE TTPU3MBbI, TAPAIJICIICTIUIIC]IbI);

OTNEepPUPOBAThH MOHATUSAMU: CEKYIIas MIOCKOCTh, CEYCHNE MHOTOIPaHHUKOB;

OOBSICHATH PUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIOIB3YsI METO/ CIIE/I0B;

CTPOUTH CEYCHHUS] MHOTOTPAHHHKOB METOJIOM CJIEIOB, BHITIOJNHATH (BBIHOCHBIC)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BUJ CBEPXY, COOKY,
CHU3Y;

pemaTh 3a7a4i Ha HAaXOXKJICHHE TeOMETPUUYECKHX BEIIMYWH 1O 00pas3iam WiH
aITOpUTMaM, TPUMEHSST M3BECTHBIC aHAJTUTUYECKAE METOMABl TPH PEHICHUH
CTAaHJAPTHBIX MAaTEMAaTUYECKHX 3aJlad Ha BBIYUCIICHHE PACCTOSIHUN MEXIy IBYMS
TOYKAMH, OT TOYKHU JI0 MPSMOH, OT TOUKH JI0 TUIOCKOCTH, MEXKIY CKPEIIMBAOIIIUMUCS
PSIMBIMH;

pemaTh 3aJaud Ha HaXO0XKJIEHWE N€OMETPUYECKUX BETUYHMH MO oOpasiam Hid
QITOPUTMaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJIBI TIPHU PEIICHUN
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CTAaHIAPTHBIX  MAaTEMAaTHYECKUX  3alad Ha  BBIYUCIICHHE  YIJIOB  MEXIY
CKPEIIUBAOIIUMUCS MPSIMBIMU, MEXTY IPSMON U TIIOCKOCTBIO, MEXTY IJIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI W IUIOMIAX IMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupamMua) ¢ mpuMeHeHneM (popmyJi, BEIYUCIATh COOTHOIIEHUS MEXKIY TIIOMIAIIMU
MOBEPXHOCTEH, 00hEMaMH MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIepUPOBATH MOHATUSAMH: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, TICHTP, OCh U INIOCKOCTh CHUMMETPHUH (QUTYPHI;

W3BJICKaTh, TMPEOOpPa3OBBIBATh W HMHTEPIPETHPOBATH  WH(OPMAIIHIO
0 MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEJACTABICHHYIO HAa YEPTEkKaX H
pUCYHKaX;

MIPUMEHATh TeOMETpUIeCKre (aKThl JJIA PEIICHHUs] CTEPEOMETPUUYSCKHUX 3ajad,
MIPEANOJaralolnX HECKOJIBKO I1aroB pEelIeHus, €CIU YCIOBHUS MPUMEHEHUS 3a]IaHbI
B SIBHOU (popme;

OPUMEHSTh  MPOCTEUIIME  MPOrpaMMHBIE  CpPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJNTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacro3HaBaTh MPOSBICHNE 3aKOHOB TE€OMETPHUH B HCKYCCTBE;

OPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TNPAKTUKE: aHAJIU3UPOBATh peabHbIC
CUTyallUM M TPUMEHSITh HW3Y4YCHHBIE TOHATHS B TIPOIIECCE TOUCKA PEIICHUS
MaTeMaTH4ecKu cPopMyIUPOBAHHOMN MPOOIEMbI, MOICTUPOBAThH peabHbIE CUTYaIlUN
Ha S3BIKE TEOMETPUHU, HCCIAEAOBATh IOCTPOCHHBICE MOJICTH C HCIIONIh30BAaHUEM
TCOMETPUYECKUX TOHATHA M TEOpEeM, ammapara aiareOppl, perarh MPaKTHYECKHe
3a/1auu, CBA3aHHBIE C HAXOXKJEHUEM F€OMETPUUYECKUX BEITUYHH.

K koHniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

OTICpUPOBATh TOHATUSAMHU: IWIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yrOIIHe
UJIMHAPUYECKON TOBEPXHOCTH, IUIMHAP, KOHUYECKAs: MOBEPXHOCTh, 00pa3yroOIIIe
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(hepruyeckasi IOBEpXHOCTb;

pacro3HaBaTh Tejia BpameHus (IWIHHAP, KOHYC, chepa u map);

OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(PHUIIMPOBATH B3aUMHOE PACTIONOKEHHUE C(Pephl U MIIOCKOCTH;

OTIEpUPOBATh MOHATHUSMH: IIAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CerMeHTa, IapoBOi CIION, OCHOBAHUE MIAPOBOTO CJIOS, BBHICOTA IIIAPOBOTO CIIOS,
IapOBOU CEKTOP;

BBIYHCIIATh 00BEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJI BPAIICHHS, T€OMETPHICCKUX
TeJ C IpUMeHeHneM (HopMYyIT,

OTIEpUPOBAThH MOHATUSIMH: MHOTOTPAHHUK, BIUCAHHBIN B cepy M OMUCAHHBIN
okoJ1o cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIlCHUS,

BBIYKCIIATh COOTHOIICHUS] MEX]Y IUIOMIAASMU MOBEPXHOCTEH U 00bEMaMU
IMOJOOHBIX TEN;

32



denepanbHas padodas mporpamma | Maremaruka. 10—11 kimaccer (6a30BBIi ypOBEHB)

n300paxaTb wu3y4yaemble (UTYpHl OT PYKM M C MIPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) TJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX
buryp: Bux cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHSI TEJ BpaIllCHHS;

U3BIIEKAaTh,  HMHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh  WH(GOPMAIUIO
O IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypaX, MPEACTABICHHYIO HAa YEPTEKAX U
PUCYHKaX;

OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH AEUCTBUS CII0KEHUS BEKTOPOB, BEIUUTAHUSI BEKTOPOB M YMHOKEHHUS
BEKTOpPA Ha YUCII0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHH 00JIaJal0T;

IPUMEHATH IPABUIIO AapAJUIEIECIUIIEA;

ONEpUpPOBaTh NOHATUSAMU: JEKAPTOBBI KOOPAHMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOd MEXIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHbIE W KOMILIAHAPHBIE
BEKTOPBHI;

HaxoJIUTh CYMMY BEKTOPOB M NMPOMU3BEICHHE BEKTOPAa HAa YHUCIO, YOl MEXKIY
BEKTOpaMH, CKaJSIpHOE IMPOU3BEIAEHUE, pPacKIaJblBaTh BEKTOp MO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

MIPUMEHATh T€OMETpUUeCcKre (aKThl JJI PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
IPEANoJaralouX HECKOJIBKO IIaroB pelIeHUs, €CIU YCIOBHUS NMPUMEHEHHUS 3aJ1aHbI
B IBHOU (popme;

pemiath NPOCTEHIIME T€OMETPUYECKHE 3ala4yd HAa NPHUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA;

pemaTh 3a7a4d Ha J0Ka3aTeIbCTBO MATEMAaTUUECKUX OTHOILICHUN U HAXOXKACHHUE
reOMETPUUYECKUX BEIMYMH 1O 00pasliaM WM alJrOpUTMaM, MPUMEHsS] U3BECTHBIC
METO/Ibl IPHU PEUIEHUH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a]1aY;

OPUMEHATh  NPOCTEWINME  NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

OPUBOJUTH MIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B NMPUPOJIE U KU3HU,
pacno3HaBaTh NPOSIBJIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIPUMEHATH TIOJyYECHHbIE 3HAHUS Ha MPAKTHKE: AHAIW3UPOBATH PEAbHBIE
CUTyallUM W NPUMEHATh HW3YYEHHBIE NOHATHUS B IPOLECCE IOMCKAa pEUICHUs
MaTeMaTU4YecKu cPOpMYyIUPOBAHHON POOIEMBbI, MOACIUPOBATH PEAIbHBIE CUTYAIIUH
Ha A3bIKE TEOMETPUH, MCCIEAOBATh IOCTPOECHHBIE MOJEINA C HCIOJb30BAaHUEM
F€OMETPUYECKUX TMOHSATHM W TEOopeM, ammapara ajreOpbl, pelarb MpPaKkTUYECKUe
3a/1a4u, CBA3aHHBIE C HAXOKJIECHUEM F€OMETPUYECKHUX BEIUYHH.
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10 KJIACC
HaunmenoBanue paznena  |KonugecTBo OcHoOBHOE cofiepKaHne OCHOBHBIE BU/JIBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yyJaromuxcs
BBeneHue B cTepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJaIu3upPoOBaTh PaKkThl U METOIbI

TOYKa, TpsiMasi, MIOCKOCTb,
npocTtpaHcTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTHs: nepecexaronmecs
IUIOCKOCTH, TIEpECEKAIOIUecs psMas
1 TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKAaX, Ha IPOEKIIMOHHBIX
yeprexkax. HavanbHble cBeeHUS

0 KyOe 1 mupaMujie, uX pa3BEPTKU

u Mozenu. CedeHnss MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

TJIAHUMETPHH, PEIICBAHTHBIC TEME.
IMonyuats npeacTaBieHus

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazOupath NpocTerime npaBuia
U300paKeHHsl 3TUX UTYD.
HN300paxaTh NpsSIMYIO U IJIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAHHUKHY,
nupamuay, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JeaaTh pUCYHOK Ky0a, MUpaMu/IbI,
HAXOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BAThH
JUTSI TIOCTPOCHMS CEUCHHSI METO]T
CJIEJIOB, KPATKO 3aIMCHIBATH IIATH
MOCTPOCHUS CEUCHHUS.
Pacno3HaBaThb BUJ c€UCHUSA
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kyda, HaXOIUTh TIJIOIIAh
CEUYECHUS.

Ucnoan3oBath nogodue npu
pELIEHNH 3a/1a4 Ha TIOCTPOCHHE
CECUYCHHU.

3HAKOMHMTBHCS C AKCHOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPHH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPaMHU

U3 OKpYKarolie 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH 12 B3auMHOe pacnonoxeHue npsmbIx AKTYaJaIu3upoBaTh PaKkThl U METOIbI
B IIPOCTPAHCTBE. B IIPOCTPAHCTBE: MEPECEKAOLIUECH, IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
[TapajuteTIbHOCT MPSAMBIX NapaJiyIeIbHbIE U CKPELIUBAIOIINECS IIPOBOAUTH AHAJIOTHM.
Y TJIOCKOCTEN IIpsIMBIE. IlepeuncasiTb BO3MOXXHBIE CLIOCOOBI
[TapannenbHOCTh NPSIMBIX PaCIIOJIOKEHUS JBYX MPSIMBIX
Y TUIOCKOCTEN B IIPOCTPAHCTBE: B IIPOCTPAHCTBE, UIUTFOCTPUPOBATH UX
napajuiesIbHbIE MIPSMbIE Ha [IPUMEPAX.
B IIPOCTPAHCTBE; NapAJUIEIBHOCTD laBaThb onpenejieHue
TPEX MPSAMBIX; APAJUIEIbHOCTD CKPELIMBAKOLIUXCS IPSIMBIX,
IIPSIMOU U TTIOCKOCTH. Y TJIBI dhopMynHrpoBaTh TPU3HAK

C COHAIIPABJIEHHBIMU CTOPOHAMU; YTOJI | CKPELIUBAIOIINXCS PSAMBIX
MEXK1Yy IPSMBIMHU B IPOCTPAHCTBE. Y IPUMEHATH €r0 NPU PEIIECHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
MapaJUICIIbHBIE TNIOCKOCTH; CBOMCTBA
NapaJuIeNIbHBIX IIJIOCKOCTEN.
[Ipocreimme npoCcTpaHCTBEHHBIE
(bUTYpBI Ha TUIOCKOCTH: TETPAdIP, KYO,
MapAJUICIICIUIIE T, TOCTPOCHUE
CCUYCHUM

3a1ad.
Pacno3naBarth 1ipu3my, Ha3bIBaTh €€
DJIIEMEHTBI.

CrponTh ceueHus NpU3Mbl

Ha FOTOBBIX YEPTEkKAX.

IlepeuncasiTb BO3MOXKHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
U IIJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPHI U3 PEATILHOM KU3HMU.
/laBaThb onpenejieHue
IapajuIeIbHOCTH IPSAMOU

Y TJTOCKOCTH.

®opMyJIHPOBATH NPU3HAK
MapaAJIICIIbHOCTH IPSAMOU

Y IJIOCKOCTH, YTBEPXKACHUE O MIPSMOU
MEPECEUYEHUS IBYX IIOCKOCTEM,
MPOXOAILIMX YEPE3 NapalieIIbHbIE
npsiIMBbIE.

Pemars npaktryeckue 3a1auu

HA NIOCTPOCHUE CEYECHUH
MHOTOTPaHHHKA.

OO0bsACHATD ClTy4ad B3aUMHOTO
PAaCIIOJIOKEHUS TIOCKOCTEM.

JlaBaThb onpeaeieHue napajieIbHbIX
IJIOCKOCTEN; PUBOJAUTH IPUMEPHI
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W3 PEAJIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MMAPAIIENBHBIX INIOCKOCTEN
IIPU PELIECHUU 3a/1a49 HA IIOCTPOEHUE.
OO0BbACHATH, YTO HA3LIBACTCS
MapasuiesIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCS TPOCKTUPOBAHUE
¢buryp Ha MIOCKOCTb.

MN300paxkaTh B mapawienbHON
MPOEKIIUH PA3TUYHbIC
reoOMeTpuYecKue (PUrypel.
MoaeaunpoBarhb peallbHbIE CUTyalluN
Ha 3bIKE TEOMETPUU, UCCIEAOBATh
IIOCTPOEHHBIE MOJEIH

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnonb30BaTh Npu pelieHNU 3a1a4
Ha IOCTPOCHUE CEYECHU U TTOHSTHE
MapajuIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaJiyIeIbHBIX TIPSMBIX
Ha IJIOCKOCTH

37



denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiaccel (0a30BbIl yPOBEHB)

[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHIUKYISAPHOCTH NPSIMOMN

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJijIeNbHbIC U IEPIEHANKYIISIPHBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH IPSAMOU

Y IJTIOCKOCTH, TEOpPEMA O MPSIMOMN
NIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
[leprieHIUKYISIp ¥ HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
pPacCTOSHUE OT IPSIMOM 10 TUIOCKOCTH

AKTYaJaIu3upPoBaTh (PaKkThl © METOBI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BbACHATDH, KAKOW yIroJI Ha3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSIMBIMU, CKPEITUBAIOIITUMUCS
MPSIMBIMU B TIPOCTPAHCTRBE.

JlaBaTh onpeaeseHue
MEPICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHON

K IJIOCKOCTH.

Haxoautsb yribl MEXIY
CKpEIHBAIOIIUMHUCS TIPSIMBIMU B KyOe
U NIApaMHU/IE.

IIpuBoauTH IPUMEPBI U3 PEATILHOU
KU3HU U OKpYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
MEePIECHIUKYISIPHOCTD MPSMBIX

B IPOCTPAHCTBE

U IEPHEHIUKYISIPHOCTD MIPSIMON

K IJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIEeHIUKYJISPHOCTA MPSIMOU

U TJIOCKOCTH, TPUMEHSATH €TI0 Ha
MIPaKTUKE: OOBSICHSITH
MePIICHIUKYJIIPHOCTh pedpa Kyda

Y IMAarOHAJIM €T0 TPaHu, KOTOpasl €ro
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HE COJICPKUT, HAXOJAUTH JIJINHY
JMaroHainy Kyoa. BeIYUCIsITh BBICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETHIPEXYTOJIbHOMN
nupamMu/ 1o JJIMHaM peoep.

Pemars 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C IEPIEHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (aKTOB

1 METOJIOB.

OOBbACHATD, YTO HA3LIBAIOT
MEPHECHIUKYIISIPOM U HAKIIOHHOM

Y3 TOYKH K IJTOCKOCTH; IPOEKIUEN
HAKJIOHHOH Ha ITOCKOCTh. OOBICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajyIeIbHBIMU TUIOCKOCTIAMU; MEXITY
MPSMOU U ITapaJuIeIbHON €1
IJIOCKOCTBEO; MEXKIY
CKPEILHUBAOIIUMUCS MTPSIMBIMH.
HaxoauTs 3TH paccTOsIHUA B MPOCTHIX
ciIydasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTYyalluH
HAa SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJEIN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
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TTOHSITHH.

Hcnoan3oBaTh npu pelieHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa NPSIMOYTOJIBHBIX
TPEYTOJbHUKOB

YT MEXTY TPSMBIMU U
MJIOCKOCTAMU

10

VYTIIBI B IPOCTPAHCTBE: YTOJI MEKLY
IPSIMOM U TUNIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO
yria.

[leprieHIMKYISAPHOCTH TUIOCKOCTEN:
IPU3HAK NEPIEHANKYIIIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
MEePHEHANKYIISIpax

AKTYaJaIu3upoBaTh (PakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

JlaBaTh onpeneeHue yriia Mexay
MPSAMOM U IUIOCKOCTBIO,
dbopMyIHpoBaTh TEOPEMY O TPEX
MEPHEHANKYIIApax U 00paTHYIO K HEH.
Haxoaurthb yroy Mexay npsiMou

Y TJIOCKOCTBHIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

Ha IUIOCKOCTH, UCTOJIb3YSl TEOPEMY

0 Tpéx nepneHaukyispax. [Iposoaute
HA YEPTEKE NEPIECHIAUKYISP: U3 TOUKH
Ha MPSMYI0; U3 TOYKHU Ha IIOCKOCTb.
JlaBaTth onpeneneHue AByrpaHHOIO
yriia u ero 3JieMeHTOB. OOBSACHSIThH
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yIJIa.

Haxoauth Ha yepTexe AByrpaHHbIN
yTOJI TIPU pedpe MUPAMHUJIBI, TPU3MBI,
napasuieJIenuneaa.
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/laBaThb onpeaejieHne yria Mex1y
MIJIOCKOCTSAMM.

JaBaTh onpeneneHue

1 opMyTHPOBATH NPU3HAK
B3aMMHO MEPIECHANKYISIPHBIX
TJTIOCKOCTEM.

HaxoauTs yriibl MEX1y IMIIOCKOCTAMU
B KyO€ M UpaMHuIe.

Hcnoab30BaTh npu pelieHUN 3a1a4u
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAHUMETPUH.

MoaeaupoBarhb peallbHbIE CUTyallN
Ha A3bIKE€ TEOMETPHUU, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIU

C UCTIOJIb30BAHUEM I€OMETPUUYECKUX
TTOHSITHH.

Hcnonb30BaTh npu perieHuu 3a1a4u
Ha MMOCTPOEHUE CEYEHU
COOTHOILIEHHUS B TPSIMOYTOJIbHOM
TPEYTOJIbLHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE JIEMEHTHI MHOI'OTPAaHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOTOTI'PaHHUKA.

[Ipu3ma: N-yronpHas npusMa; rpaHu

AKTYaJaIu3upoBaTh (PaKkThl © METOIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
NMPOBOJAUTH AHAJIOTHH.

JlaBaTh onpeaeseHue
napasuielIenunea, paclo3HaBaTh €ro
BUJbI U U3y4aTh CBOWCTBA.
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Y OCHOBAHMSI IPU3MBL; IIPsIMast

Y HaKJIOHHAsI TPU3MBIL; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpAMOYTOJIbHBIN
HapaJJIeJIeIUIIE] U €ro CBOMCTBA.
[Mupamupga: N-yronbHas MUpaMUa,
I'PaHU U OCHOBaHUE MUPAMM/IBI;
OOKOBas U MOJHAs TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuzaa.

DNeMEHThI IPU3MbI U TUPAMUJIBI.
[IpaBunIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPaBUJIbHAS IPU3Ma
U MpaBUJIbHAS TMpaMuUa; MpaBUIIbHAS
TpEyroJibHasi NUpaMKIa

U IPABUJIBHBINA TETpa’p; KyO.
IIpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3/p, AOAEKAIP
U MKOCa’p.

CummMmeTtpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
OPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUpamMuaax,
napajiesienuneaax, mpaBuIbHbIX
MHOTOIPAaHHHUKAX.

JlaBaThb onpeeieHuE MTUPaMUIbI,
pacno3HaBaTh BUIbl HUPAMHUI,
(hopmysupoBaTh CBOICTBa pEdED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMAPAMUIBI.

Haxoaurn ruioiaab NOJHON

1 OOKOBOM OBEPXHOCTH MHUPAMHU/IBI.

JlaBaTh onpeaejieHue yCeUEHHON
NMpaMUbl, Ha3bIBATh €€ 3JIEMEHTHI.
DopMyTHPOBATH TEOPEMY

0 IIouIaau OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOU YCEUEHHOM TUPAMUJIBL.
PemaTp 3a1aun Ha BEIYHCIICHUE,
CBSI3aHHBIE C MMpPaAMUIAMHU, a TAKXKE
3a7]a4M Ha MMOCTPOCHUE CEUEHHUI.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
H300pakaTh IPU3MbI HAa YEPTEKE.
Haxoauthb miomaas moJIHOW UIIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
H3y4yars cooTHOLIEHUS Diliepa
JUIs yncia pédep, rpaHeld U BEpIIMH
MHOTOI'PaHHHKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOTOIPAaHHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO I'PaHEMN.

42



denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiaccel (0a30BbIl yPOBEHB)

Brrunciienue 351eMeHTOB
MHOTOTPAHHUKOB: pEOpa, AUaroHau,
yribl. [Inongaae 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IIPU3MBL, TUIOIIA/Ib OCHOBAaHUM, TEOpEMA
0 OOKOBOM TTOBEPXHOCTH TIPSIMOM
npusmel. [Inomans 60xkoBoM
IIOBEPXHOCTHU U ITOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBL, TEOpEMA

0 IJIOIIA 1 OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yuyaTrh cUuMMETPUIO
MHOTOTPaHHUKOB.

OO0BLACHATH, KaKHE TOYKH
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTENBHO JAHHOW TOYKH, TPSIMOM
WJIU TIJIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO HJIU IIOCKOCTBIO
CUMMETPHUH (QUTYPBI.

IIpuBoauTh NpUMeEpPHI
CUMMETPUYHBIX PUTYP B apPXUTEKTYPE,
TEXHUKE, TPUPO/IE.

MoaeanpoBaTh peaIbHbIE CUTyalluN
Ha 3bIKE€ TEOMETPUH, UCCIEAOBATh
MIOCTPOCHHBIE MOAEIH

C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
MMOHSATUH, YCIIOJIb30BaTh MOJ00HE
MHOT'OTPaHHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

ITousatue 006 00bEME. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYaJau3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/IS aHAJIOTHUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOT'OYTOJIbHUKOB. POpMYyJIMPOBATH
OCHOBHbIE CBOICTBA 00OBEMOB.
HN3yyarth, BLIBOAUTH (POPMY.JIbI
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00BEMaA MPSAMOYTOJIBHOTO
napajulesenuIe1a, Ipu3Msl

Y TIUPaMU/IBL.

BoruucjasaTs 00bEM IPU3MBL

Y TIUPaMUJIBI TIO UX DJIEMEHTaM.
IpumeHsaTH 00BEM TSI peIICHUS
CTEpEOMETPUUECKUX 3aa4 U

JUTSL HAXOXKJICHUS TEOMETPUUYECKUX
BEJIMYNH.

MopenupoBaTth peanbHble CUTYallUN
Ha SI3bIKE TEOMETPUH, HCCJIEI0BATH
MOCTPOCHHBIE MOCIN

C UCIIOJIb30BaHUEM I€OMETPUUECKHUX
ITOHATHN

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHUKE.

Brruucnenue paccTosHUM: MEXIY
IBYMs TOYKaMH, OT TOYKH J10 IIPSIMOMU,
OT TOYKH JI0 IIJIOCKOCTH; MEXKIY
CKPEIHBAOIIAMUCS PSIMBIMHU.
Brruucnenue yrios: Mmexay
CKPEILNBAIOIIAMUCS IPSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTHIO,
JNBYI'PAHHBIX YTJIOB, YTJIOB MEXKY
IIJIOCKOCTSIMU

CTpouTthb ceueHue MHOTOTpaHHUKA
METO/IOM CJIEZIOB.

JlaBaThb onpeeeHne pacCTOSHUS
Mexay hurypamu.

Haxoauts paccTtosiHre MEXIY
napajuieIbHbIMH IIOCKOCTAMM,
MEXIy MIIOCKOCTBIO U MapajuieIbHOU
e’ PSAMOM, MEXKILY
CKPENIMBAIOIIUMHUCS TPSIMBIMHU.
CTpouTthb TMHENHBIN YO
JIBYTPAHHOT'O yTjia Ha YEPTEKE
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MHOTI'OI'paHHUKa 1 HAXOJUTH €TI0
BCIIMYUHY.

HaXOI[I/lTL YTJIbl MCKAY INIOCKOCTAMU
B MHOI'OI'paHHHUKaxX

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  [KomuuectBo OcHOBHOE cofiepKaHHUe OCHOBHBIE BU/IBI IESTEIBHOCTH
(Temnl) Kypca 4acoB o0yyarommuxcs
Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYyaJau3upoBaTh (HaKThl © METO/IbI

JIaMeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. BzanMHoOe pacnoiokeHue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N3o06paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOANTH AHAJIIOTUU.

JlaBaThb onpeaenaenus chepsl U 1mapa,
WX LEHTpPa, painyca, JuaMeTpa.
Omnpeneasitb chepy kak purypy
BpAILEHUS] OKPYKHOCTH.
HccienoBath B3auMHOE
pacnosoxeHue chepsl U MIIOCKOCTH,
JIBYX c(ep, HITIOCTPHPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MIOCKOCTH K cdepe,
CBOWCTBO M ITPU3HAK KacaTeJIbHOU
IIJIOCKOCTH.

3HAKOMHUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe
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[{unmuHapruYeckas IOBEpXHOCTH,
0o0pa3yronme NUINHIPUIECKOM
MOBEPXHOCTH, OCh IIHJIMHIPHYECKON
noBepxHocTu. L{unmuHap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
o0pa3syromias U 0Ch; IIONIAh
OOKOBOI1 U TIOJTHOM MOBEPXHOCTH.
N300pakenue umHapa

Ha ITJIOCKOCTH. PaBBépTKa mUuJInHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH ITUIUHIPA)

OOBbACHATD, YTO HA3LIBAIOT
LUAJIMHIPOM, Ha3bIBATh €T0 3JIEMEHTHI.
N3yyarb, 00bICHATDH, KAK ITOJIYYUTH
HWIMHAP MYTEM BpalllCHUS
MPAMOYTOJIbLHUKA.

BbIBOAUTH, HCTIOJIB30BATH (DOPMYITBI
JUTS BBIYHCJICHHS TIOMAA OOKOBOM
MMOBEPXHOCTH LWJIMHAPA.

N3y4yars, pacno3HaBaThb Pa3BEPTKY
HWIMHApA.

N300paxaTh HNUIMHID U €70 CEYCHUS
TUIOCKOCTBIO, TIPOXOJAIIECH YepE3 €T0
OCb, MMapaJICIbHON WJIH
MIEPIIEHINKYJIIPHOU OCH.

HaxoauTh miomany 3TUX CEeYCHUM.
MoaeaupoBarhb pealibHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, UCCJIEeI0BATH
MMOCTPOCHHBIE MOJEITN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MOHSITHH

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpIIINHA
KOHHUYECKOU MTOBEPXHOCTH.
Konyc: ocHoBaHue 1 BepinHa,
o0Opa3yrolias U oCh; IJIOIAdhb

OO0BACHATDH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
DJIEMEHTBHI.

N3y4yarh, 00bICHATD, KaK MOJY4YUTh
KOHYC IIyTEM BpalCHUs
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
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OOKOBOM U MOJHOM MOBEPXHOCTH.
Y ceu€HHbBIN KOHYC: 00pasyromye
Y BBICOTA; OCHOBAHMS U OOKOBasI

MIOBEPXHOCTb.

I/1306pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTtka koHyca.

CeueHus KoHyca (TUIOCKOCTBIO,
napajuieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

N300paxaTh KOHYC U €0 CEYEHUs
IJIOCKOCTBIO, IPOXOSAILEN Yepes OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYJIIIPHOU
K OCH.

HN3yuyarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BbIBOAMTH, HCI0JIB30BATH (OPMYIIBI
JUISL BBIYMCIICHUS TUIOIIA I OOKOBOM
ITIOBEPXHOCTH KOHYCA.

HaxoauThb 1miomia iy cedyeHu,
IIPOXOAIIMX YEepe3 BEPLIMHY KOHYCa
WJIY IEPIICHANKYJIAPHBIX €T0O OCH.
OO0BsACHATH, KAKOE TEJIO HA3BIBACTCS
YCEUEHHBIM KOHYCOM.

HN3y4yarhb, 00BbICHATD, KaK €r0
IIOJIyYUTh ITyTEM BpAILCHUSA
MPSAMOYTOJIBHOW TPAICLHH.
BbIBOAMTH, NPUMEHATH GOpMYITy
JUTSL BBIYMCIICHUSI TI0Iad OOKOBOM
ITIOBEPXHOCTH YCEYEHHOTO KOHYCa

KomOuHanums Ten BparieHus

1 MHOT'OI'PaHHUKOB. MHOTOTIpaHHHUK,
OTHMCAaHHBINA OKOJIO cheps; chepa,
BITMCAHHAs! B MHOTOIPAHHUK HJIH

B TEJIO BPAIICHHS

AKTYyaJau3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

Pemates crepeoMmeTpudeckue 3aaauu,
CBSI3aHHBIE C TEJIAMU BPALLICHUS,
IMOCTPOCHUEM CEUCHUH TEJl BPALLICHHUS,
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C KOMOMHAILIMSIMU TEJ BpallleHUs

¥ MHOTOI'PaHHHMKOB Ha HAXO0XKJICHUE
r€OMETPUYECKUX BEJIUYMH.
HUcnonb30BaTh Npu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUYeCKre (DaKThl U1 METOIbI
3a7a41 Ha BBIYMCIICHHUE

U I0Ka3aTeILCTBO.

MopenupoBaTh peajbHbIE CUTYaI[UU
HAa SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIN

C HUCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUHN

OO0BEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBA OOBEMOB TEJ.

O06BEM nMIIMHIpa, KOHYCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJau3upoBaTh (HaKThl U METO/IbI
MJIAaHUMETPHH, PEIIEBAaHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.

BbIBOAUTH, HCTIOJIB30BATH (DOPMYJIBI
00BEMOB: TIPU3MBI, LIMJIUH]IPA,
MMUPAMUJIbI, KOHYCA; YCEUEHHON
IIAPAMUJIBI U YCEUYEHHOTO KOHYCA.
Pemars cTepeomMeTprueCcKue 3a1a49u,
CBSI3aHHBIE C BHIYMCICHHEM 00BEMOB.
D@opMyIHPOBATH OIPEACIICHNE
IapOBOI'0 CErMEHTA, IIaPOBOTO CJIOS,
11apOBOI'0 CEKTOpA.
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I[pumeHsTh HOpMYIIBI
JUIs1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, I1apOBOro CEKTopa

[Tono0OHbIE TENa B IPOCTPAHCTRE.
CoOTHOIICHHUS MEXKTy TIIOIIAISIMHU
MOBEPXHOCTEHN, 00BEMaMM MO I0OHBIX
Tell

Pemarts cTepeomMeTpruecKue 3a/1a4u,
CBsI3aHHBIE C 00BEMOM IIapa

U TUIOMAABIO chephl.

MoaenupoBarh peanbHbIE CUTYAlUH
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJICIIU

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH.

AKTYyaJau3upoBaTh (HaKThl U METOIbI
IJITAHUMETPUH, PEJICBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.

Pemarb cTrepeomeTpuyeckue 3aaayuu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B IIPOCTPAHCTRBE.

MopaeaupoBaThb pealIbHbIE CUTYallUH
Ha A3bIKE€ TE€OMETPUU, UCCIEA0BATh
MIOCTPOEHHBIE MOJIEIIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSATHMN

BekTopbl ¥ KOOpAUHATEI
B IIPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B ipocTpaHcTBe. ClioxeHne
Y BBIYUTAHHUE BEKTOPOB. Y MHOKEHHE

AKTYaJau3upoBaTh (PakThl U METObI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
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BEKTOpA Ha yucio. Paznoxenue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasulesIenunea.

Pemenue 3anay, CBA3aHHBIX

C IPUMEHEHUEM TIPABUII ICUCTBUI

C BEKTOpaMH.

[IpsimoyronbHast cuctema KOOpAUHAT
B nipocTpancTBe. KoopauHatel
BekTOpa. [[pocrenmme 3anaun

B KOOpJAMHATAX. YTOJI MEXKIY
BekTOpamu. CkanspHOe
MPOU3BEICHNUE BEKTOPOB.
Brruucnenne yrioB Mexay npsMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOA
IIPY PELIICHUHU T€OMETPUUYECKUX 3a]1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
napasuieJienunea npy CiI0KeHUN
BEKTOPOB.

CriaabIBaTh, BHIYUTATH BEKTOPHI,
YMHOKAaTh BEKTOP Ha YUCJIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omnepanui.

JaBaTh onpenesieHue NpsIMOyTrOJIbHOM
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATEI BEKTOPA
4epe3 KOOPAUHATHI €70 KOHIIOB.
BeiBOAUTH, HCIIOIB30BATH (POPMYTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKaMH.

Boipakarh cKansipHOE TPOU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIUHCIISITH YTOJI MEXTY IBYMSI
BEKTOpaMU, ABYMS MIPSIMBIMH.
Haxoautsb yroy Mexay npsmoit

Y TTIOCKOCTBIO, YTOJI MEXKIY ABYMS
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PacCTOSIHUSL OT TOYKH A0 IUIOCKOCTH
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[ToBTOpEHME, 0000IIEHNE 7 OcHoBHble QuUrypsl, hakTel, TeopeMbl | Pematb mpocteiimue 3agaun
U cUCTeMaTH3allusl 3HaHUN Kypca IUTaHUMETPpHUH. 3aaaun Ha HAaXOXKJECHUE JIJIMH U yTJIOB
TUTAHUMETPUU U METOJIbI UX B T€OMETPUYECKUX PUTypax,
penieHus. npuMeHsTh Teopemy Iudaropa,
OcHoBHbIE GUTYPBI, PAKThI, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca CTepeOMETPHH. 3aJauu Haxoautsp miomnaabs MHOTOYTOJIbHUKA,
CTEPEOMETPUU U METOJIbI UX PEIIEHUsI | Kpyra.
Pacno3naBath 1o00HbIe HUTYDHI,
HAXOAUTh OTHOIICHHS JITTMH
Y TUIOLIAJICH.
Hcnonb30BaTh IpHU peLICHUN
CTEpPEOMETPUYECKUX 3a]1a4 (haKThI
¥ METOIbI TUTAHUMETPHUH
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITMCKA

VYuebubiii kypc «BeposSTHOCT, M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCA
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOT'O OO1IEro oOpa3oBaHusi. YUeOHbBIA Kypc MpeaHa3HadyeH s (GOpMHUpPOBAHUS
y 00y4arouuxcsi CTaTUCTUYECKON KYJIbTYpbl M TIOHUMAHUS POJIM TEOPUU BEPOSTHOCTEHN
KaK MaTeMaTH4YeCKOr0 MHCTPYMEHTA JJIi M3yYeHHUs CIy4alHbIX COOBITUN, BEJIUYUH U
npoueccoB. Ilpm wu3ydeHum ydeOHOro Kypca OOOramaroTcs MNpeaCTaBICHUs
o0y4aromuxcst 0 METoJIaX UCCIEOBAaHUSI U3BMEHYMBOIO MUpPA, Pa3BUBAETCS MOHUMAHHE
3HAYUMOCTH U OOIIHOCTH MAaT€MaTHYECKHMX METOJOB IO3HAHUS KaK HEOThEMIIEMOM
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAY4YHOI'0 MUPOBO33PEHUS.

Conepxanue yueOHOro Kypca HalpaBjeHO Ha 3aKpEIUICHUE 3HAHUW, TTOJTyYEHHBIX
IpU H3yYEHHH Kypca Ha ypOBHE OCHOBHOTO 0OOIIero oOpa3oBaHMs, U HAa pPa3BUTHUE
MPEICTABICHUNM O CIIy4allHBIX BEJIMYMHAX M B3aMMOCBS3SIX MEXIY HUMH Ha BaKHBIX
npUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl M3 OKpy’Karolero Mupa. B pesynbprate
y oOydaroumuxcsa JOJDKHO — cOpMHUpOBAThCS  MPEJCTaBiIeHUE O  Haubosee
yIOTPEOUTENBHBIX U OOIMIUX MAaTEeMaTHYECKUX MOJIEISIX, UCTIONb3yEeMbIX Ui OTIMCAHUS
AHTPOTIOMETPUYECKUX U AeMOrpaduuecKiX BEJIMYNH, TOTPELUTHOCTEHN B pa3InyHOro poaa
U3MEPEHUSX, JJIMTENbHOCTH  O€30TKa3HOW  pabOoThl TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTUK MAacCCOBBIX SIBIEHUH U MPOLIECCOB B OOIIECTRE.

B cooTBeTcTBHM ¢ yKa3aHHBIMH LEJISIMH B CTPYKType Y4YeOHOTO Kypca
«BepoaTHOCTh M CTaTUCTUKA» JI YPOBHS CpeHEro o0uero oopazoBanus Ha 0a30BOM
YPOBHE BBIJICJIEHBI CIIEIYIOIIME OCHOBHBIE coOJeprKaTesbHble JUHMM: «CiydaiiHble
COOBITHUS U BEPOSITHOCTIY, «CllydaiiHble BETMYUHBI U 3aKOH OOJBIINX YHCEID».

Baxnyio dYactb y4eOHOro Kypca 3aHUMaeT HW3YYEHHE T€OMETPUYECKOTO U
OMHOMHUAJIBHOTO pACIpEeAeNeHUI U 3HAKOMCTBO C UX HENPEPHIBHBIMMU aHaJoraMu —
MOKa3aTEIbHBIM 1 HOPMAIIbHBIM PaCIpeIeICHUSMH.

Conepxxanne nuHUM «CrydailHble COOBITHSI MU BEPOSITHOCTH» CIIYXUT OCHOBOM
st (OPMUPOBAHMS TIPEACTABICHUM O paclpeleseHUH BEpPOSITHOCTEH MeEexIy
3HAUYCHUSIMHU CIIy9aHBIX BEJIMYMH, a TaKXKe 3Ta JIMHUS HeoOxoaumma Kak —0Oasza
JUISL M3YYEHHs 3aKOHa OONBIIMX YHCeNl — (yHIaMEHTAJIbHOTO 3aKOHa, JACHCTBYIOLIETO
B MpUpPOJE U OOIIECTBE U UMEIOIIEro MareMaTtuyeckyio (popmanuzanuio. CaM 3aKoH
OONBIIMX YHCENl TMpeajaraercs B O3HAKOMUTEIbHOM (opmMe ¢ MUHUMAIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTHUYECKOTO (popMaIn3ma.

Tembl, cBsi3aHHBIE C HEMPEPHIBHBIMU CIyYaWHBIMH BETUYHMHAMH, AKIEHTUPYIOT
BHHUMaHUE O0y4aroUIMXcs Ha ONMUCAHUU M U3YyYEHUU CIy4YalHBIX SBJICHHUH C MOMOUIbIO
HEeMpepbIBHbIX (PYHKIMHA. OCHOBHOE BHHUMAHME YIEISIETCS MOKa3aTeIbHOMY U
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HOPMAJIbHOMY pacHpeleCHUsIM, TPU OSTOM MPEANOJaraeTcsi O03HAKOMHUTEILHOE
U3yUYCHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSIEMBIX (PAKTOB.

OOmiee 4YHCIIO YacoB, PEKOMEHIOBAHHBIX I HW3Y4YCHHUS Yyd4eOHOTO Kypca
«BeposTHOCTh M cratucTHKa» — 68 dacoB: B 10 kmacce — 34 vaca (1 wac B Hemero),
B 11 xnacce — 34 yaca (1 vac B HeZieIi0).

COJEPXAHHME OBYUYEHUA

10 KJIACC

[IpeacraBienrie JaHHBIX C TMOMONIbIO Tabmui u  guarpamm.  CpenHee
apuMeTHIecKoe, MeIMana, HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHUSI, pa3Max, JUCTICPCUS
U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (ONBITHI) W CIydalHbIE COOBITHSA. DJIEeMEHTapHbIC
coObiTust  (Mcxonabl). BepoATHOCTH ciydailHOro coObITHA. bau30CcTh 4YaCTOTHI U
BEPOSATHOCTU COOBITHI. CiydaliHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTaApPHBIMHU
coOBITUSIMU. BeposiTHOCTH COOBITHII B OMBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Onepauun HajJ COOBITUSIMU: TEpeceuYeHue, OObEIUHEHUE, MPOTUBOIMOJIOKHBIE
coObITust. Jlnarpammel Ditnepa. @opmyria ClIOKEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBo  CiydailHOTO
skcniepuMenTa. @opmyiia nojaHou BeposiTHOCTU. HezaBucuMeblie COOBITHS.

KomOunaropHoe mpaBuno ymHOxeHus. llepecranoBku u daktopuan. Yucno
couetanuii. Tpeyronbauk [lackans. ®opmyna bunoma HeroToHa.

bunapubiii ciayuyaliHbIil ONBIT (MCIIBITAaHUE), YCIIeX W Heyaada. HesaBucumbie
ucnbiTanusd. Cepusi HE3aBUCUMBIX UCTIBITAHUN 10 IEPBOTO ycnexa. Cepusi He3aBUCUMBIX
ucnblTaHu bepHysu.

CnydaitHas BennuuHa. Pactipenenenue BepossTHOCTEN. J[narpaMmma pacrpeaeieHusl.
[Tpumepsl pacnipesienientii, B TOM YUCIIe, FEOMETPUUECKOE U OMHOMHUAIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIYYAUMHBIX BEIWYWH: MATEMATHUYECKOE OXKHUIAHUE,
JIUCIIEpCHsT M CTaHOAPTHOE OTKJIOHEHHWe. lIpuMepbl NpUMEHEHUs MaTeMaTU4ECKOIo
OXHUJaHHS, B TOM YHMCJIE B 3aJa4ax M3 IOBCEIHEBHOM XW3HU. Marematnueckoe
OXUJaHHe OMHApHOM CiIy4aliHOW BeJWYMHBL. MareMaTH4yeckoe OXXKUIAHHE CYMMBbI
CIIy4YalHBIX BEJIMYMH. MaTeMaTU4eCcKOoe OKMIAHUE U JUCIIEPCHUS TE€OMETPUUYECKOTO U
OMHOMUAJIBHOTO pacIpe/IeICHUN.

3akoH OONBIIMX YUCENT U €0 POJib B HayKe, Mpupoje u oodmectBe. BriOOpoUHBIit
METO/]I UCCIIEIOBaHUM.

[Ipumeppl HENpepBIBHBIX  CIIydyaWHbIX BenudyuH. [loHsTHE O IUIOTHOCTH
pacnpeneneHus. 3ajayd, NPUBOIAILIME K HOPMaJIbHOMY pacnpeneneHuto. Ilonstue
0 HOPMAJIBHOM PAaCIIPEIECIICHNH.
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INPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 10 ki1acce oOyJaromuiics OJIyIUT CICAYIOIINE MPEeIMETHBIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJHUIIEI U JUATPAMMBI;

OTIEpUPOBATh TIOHATHSMH: CpelHee apupMETHIECKOe, MeIuaHa, HauOoJbIIee,
HaMMeEHbIIIee 3HaUYeHUe, pa3Max MacCUBa YUCIIOBBIX JJAHHBIX;

ONEepUPOBATh MOHATUSAMHU: CITyYalHBINA SKCIIEPUMEHT (OTBIT) U CIy4yallHOE COOBITHE,
AJIIEMEHTapHOE COOBITHE (BJIEMEHTapHBIA HCXOJl) CIYy4alHOrO OIbITa, HAaXOJUTh
BEPOSITHOCTH B OMBITaX C PAaBHOBO3MOXXHBIMH CITyYaHBIMU COOBITHUSIMHU, HAXOIUTh U
CpPaBHUBATH BEPOSTHOCTU COOBITHI B M3yUYEHHBIX CIyYaliHbIX KCIIEPUMEHTAX;

HaXOJUTh U (HOPMYIUPOBATH COOBITHA: TEPECCUCHHE U OOBEIMHEHHE JTaHHBIX
CcOOBITHUM, COOBITHE, MPOTUBOMOJIOKHOE JIAHHOMY  COOBITHIO,  TOJb30BATHCS
quarpaMMmamu Jisepa u GopMyIIoN CII0KEHHS! BEPOATHOCTEN TIPU PEIICHUH 33]1a4;

OTepUPOBATh TMOHSATUSMU: YCIOBHAS BEPOATHOCTh, HE3aBUCUMBIC COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TOMOIIBIO TpaBWia YMHOXEHHUS, C IOMOIIbIO JepeBa
CIIy4alHOTO OMBITA;

NPUMEHATh KOMOWHATOPHOE TIPaBMJIO YMHOXKEHUS TIPH PEIICHHH 33]1ad;

OIEpUPOBATh MOHATUSIMU: UCIIBITAHUE, HE3AaBUCUMbIC UCIIBITAHUS, CEPUs
UCITBITAHWM, YCIIEX U HeyJa4a, HAXOAUTh BEPOSITHOCTHA COOBITUH B CEPUN HE3aBUCUMBIX
UCITBITAaHUM JI0 TIEPBOTO YCIIeXa, HAXOIUTh BEPOSITHOCTA COOBITHI B CEPUU MCTIBITAHUN
bepnynnu;

OTIepUpPOBATh TMOHATUAMU: CIy4daliHas BEJIMYMHA, PACIIPE/ICIICHUE BEPOATHOCTEH,
TuarpaMMa pacrpeneeHusl.

K koniry oOyuenus B 11 ki1acce 00y4aromuics MOTyIUT CICTYIONINE MPEIMETHBIC
pe3yJbTaThI:

CpPaBHUBATh BEPOATHOCTU 3HAYEHUU CIIyYalHOMN BEJIMUYMHBI 110 PACIIPEACICHUIO UITN
C ITOMOIIBIO TUATPAMM;

ONIEPUPOBAThH MOHATUEM MATEMATUYECKOTO OXKWJAHWS, MPUBOJIUTH MPUMEPHI, KAK
NPUMEHSIETCSI MaTeMaTU4YeCKOE  OXHMJIAHUE  CIIy4YalHOM  BEJIWYUHBI  HAXOJUTh
MaTeMaTUYECKOE OKUIAHUE 110 JAHHOMY PaclpeeIeHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIUX YHCET;

HUMETb MPEJICTABICHUE O HOPMAIBLHOM pacipeieiCHUN.
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10 KJIACC
Hanmenosanue pazgena  |KommuecTtso OcHOBHOE cofiepKaHne OcHOBHBIE BU/IBI J€ATEIBHOCTH
(TembI) Kypca 4acoB 00yJaronuxcs
[IpencraBieHne JaHHBIX 4 IIpeacraBienye JaHHBIX C IOMOIIBIO N3Baexats nHpOpManuio 13 TabnuIl
Y OIHCATEIIbHAs CTaTUCTUKA Tabnui u quarpamm. Cpennee U AxarpaMM, HCHOJIb30BaTh TAOJIHIIbI
apupMeTnyecKoe, MeIaHa, Y IMarpamMmMBbl JUIs IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEe CTaTUCTUYECKUX TaHHBIX.
3HA4YEHUS, pa3Max, TUCIEPCHs, Haxoaurtsb onrcarenbHble
CTaHAAPTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKY JTaHHBIX.
HabOpoB BoiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapakTepe CciydalHON U3MEHYUBOCTH
u onpenenstomux e€ pakropax
Ciry4ailHbIE OIBITHI 3 Cry4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTb Ha mpuUMepax ciry4anHbIe

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

U CTy4aiiHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB citydaiiHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OTIBITAX

C paBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH.
[IpakTuueckas padora

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OTIBITE.

DopMyJIUPOBATH YCIOBHS MPOBEACHUS
CJIy4alHOTO OTIBITA.

HaxoauThb BeposSITHOCTH COOBITUIA

B OIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMH.

MoaeaunpoBarhb OIbITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
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HCXOJIaMH B XOJI€ MPAKTUIECKON
paboTHI

Omnepanuu Hasx COOBITUAMH,
CJI0’KEHUE BEPOSITHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedyeHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Juarpammel Ditnepa. opmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath quarpaMMsl Jisepa

U CJIOBECHOE OIMCAaHUE COOBITUI

U1t GOPMYITMPOBKU U M300pasKEeHUs
00BEIMHEHUS U TIEPECEUCHUS COOBITHIA.
Pemarh 3aa4M ¢ UCIIOIB30BaHUEM
(bOpMyJIBI CI0KEHUS BEPOSTHOCTEM

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIYYAUHOTO OIIbITA,
dbopmyra mogHOM
BEPOSTHOCTHU

U HE3aBUCUMOCTh COOBITUI

VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. JlepeBO CiaydaitHOro
akcriepumenTa. opmyria MoJIHOu
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemarts 3agaum Ha Hax0XICHUE
BEPOSATHOCTEU COOBITUH, B TOM YHUCJIIE
YCJIOBHBIX C MIOMOIIBIO I€peBa
CIIy4ailHOTO OTBITA.

Onpenensitb HE3aBUCUMOCTb COOBITHIA
1o ¢opmyJie U MO OpraHu3aluu
CIIy4ailHOTO OMbITa

DneMeHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
yMHO)eHus. [lepectaHoBKH

u ¢akropuan. Yucio couetaHui.
Tpeyronbauk [lackans. ®opmyna
ounoma HeroTona

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JUISL IEPEUNCIICHUS COOBITUI

B CIIy4ailHOM OIIBITE.

IMoab3oBaThes popmyoit

U TpeyroyibHUKoM Ilackans

JUISL OTIPEZICNIEHNS YUCIIa COUETAHUM

Cepuu nociea0BaTeIbHBIX
HCIIBITAHUI

bunapHbIil CitydaliHBINA OIIBIT
(ucnpITaHuE), ycrex U Heyiava.
HezaBucumele ucnbitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUNA JJO IEPBOTO

Pa30uBaTh CI0XXHBIE SKCIIEPUMEHTHI
Ha OTJICTLHBIC UCTIHITAHU.
OcBauBaTh NOHATHS: UCTIBITAHUE,
CepHsl He3aBUCUMBIX UCIIBITAHUM.
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ycnexa. Cepus He3aBUCUMBIX
YCTIbITaHuN bepHyIun.
[IpakTuueckas pabora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI cepuit
HE3aBUCUMBIX UCIIBITAHUMN.
Pemartsb 3agaum Ha OMCK
BEPOATHOCTEH COOBITHIA B CEpUU
MCIIBITAHUI JIO TIEPBOr0 ycrexa

Y B CEpHUSX UCIIBITAHUN bepHyIu.
N3yuaThb B X0/1€ IPAKTHYECKOM
PadoOTHI C UCIIOIH30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHI B CEpUSIX HE3aBUCUMBIX
VCTIBITAaHUU

CityyaliHbl€ BEJTUYMHBI
U pacrnpeneneHus

CnyyaiiHas BEIUYMHA.
Pacnpenenenne BeposiTHOCTEMN.
HNuarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC CﬂyqaﬁHbIX BCJINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHA: CIIydaitHas
BEJIMUMHA, pacipeiesiCHUe, Ta0auIa
pacnpeneneHus, JuarpaMmma
pacrpeieeHusl.

IIpuBoauTh NpUMeEpHI
pacnpeenieHnid, B TOM YHCIIE
r€OMETPUYECKOr0 U OMHOMHUAJILHOTO.
CpaBHMBATB pacnpeieneHus
CIIyYallHbIX BEJIUYUH

HaxoanThb 3HaAYCHUS CyMMBI

H IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTths U pacno3HaBaTh
reOMETPUYECKOe U OMHOMHUAIILHOE
pacrpeneneHue
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[loBTOpEeHMe, 00001IEH E, 3) OnucarenpHas CTaTUCTHKA. IHoBTOPATH N3yUEeHHOE
CUCTEMAaTHU3alMsl 3HAHUN CrnyyaiiHble ONBITHI U BEPOSTHOCTU Y BBICTPaMBaTh CUCTEMY 3HAaHUH
CIy4JaitHeIX coObITHI. OTniepanuu Hal
COOBITUAMHU. DJIEMEHTBI
KOMOMHATOPUKH, CEPUN HE3aBUCUMBIX
WCTIBITAaHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KUIIACC
HanmenoBanue paznena  |KonmuecTtBo OcHOBHOE coAepKaHUE OCHOBHBIE BUJIBI IESITEIBHOCTH
(Temnl) Kypca 4acoB 00yJaronuxcst
MaremaTuyeckoe 0)KUIaHue 4 [IpuMepbl TpUMEHEHUS OcBauBaTh NOHATHE MATEMATUYECKOTO

CIIy4allHOW BEJIMYMHBI

MaTEMaTUYECKOIO OKUJAHUS
(cTpaxoBaHue, 10TEPES).
MaTteMaTuyeckoe 0KuJaHue CyMMBbI
CIIyYalHbIX BEJINYMUH.
MaremMaTnyeckoe 0KH1aHne
r€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacnpeneneHun

OKUJIaHUS.
IIpuBoauTh 1 00CyKAATH IPUMEPHI
MPUMEHEHUSI MATEMAaTUYECKOTO
OKUJlaHus. Beraucasate
MaTEeMaTHYECKOEe 0’KHJIaHNUE.
Hcnoab3oBarh NoHATHE
MaTEMaTUYECKOrO 0KUIAHUS U €TO
CBOMCTBA IIPYU PEUICHUU 3a1a4.
HaxoanTsp 1o u3BecTHBIM QopMysiam
MaTEeMaTUYECKOE 05KUJIAHUE CYMMBI
CIIyYalHBIX BEJIMYMH.

HaxoaunTsb 1o uzBecTHbIM (hopmynam
MaTEeMaTUYECKHE 0KUJIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE

¥ OMHOMMAJILHOE pacTpeaesieHUs
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Jucniepcust v cTaHIapTHOE
OTKJIOHCHUE CIIYYarHOU
BEJINYHHBI

Jucnepcnst u ctaHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTrueckas padoTa

C HCTOJIb30BAHUEM DJIEKTPOHHBIX
TabOIUIL

OcBauBaTh MOHATHS: TUCTIEPCHUS,
CTaHJIapTHOE OTKJIOHEHUE CIy4yailHOU
BEJIMYMHBI.

Haxoauts qucnepcuto

10 paclpeeeHUIO.

Haxoautsp 110 u3BeCTHBIM (popmyrnam
JUCIIEPCUIO TEOMETPUYECKOTO

¥ OMHOMMAJIBHOTO pacipeieieHus,

B TOM YHCJI€ B XOJI€ TPAKTUIECKON
paboOTHI C UCIIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIIINX YHCEJT

3akoH OosbIIKX yncen. BeiOoOpouHbIii
METO/l UCCIIEAOBAHUMN.

[Ipaktruueckas padbota

C UCTIOJTb30BAHUEM DJICKTPOHHBIX
Ta0IHIL

3HAKOMHUTBCS C BBIOOPOYHBIM METOI0M
UCCJIEI0BAHMS COBOKYITHOCTH JaHHBIX.
M3yuaTh B X0/1€ MPAKTUUECKOU PaOOTHI
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIENOBaHU

HenpepsiBHBIE CllyyaliHbIC
BEITUYMHBI (pacrpeesieH s )

[IpuMepbl HENPEPBIBHBIX CIIyYaHHBIX
BeJIn4rH. OyHKIUS ITIOTHOCTH
pactpenenenus. PaBHomepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CIIy4yaliHasi BEJIMYMHA, HENIPEPBIBHOE
pacnpezenenue, QyHKIUs INIOTHOCTH
BEPOSITHOCTH.

IIpuBoOaAUTH IPUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoautb BepOsSITHOCTH COOBITHIA
10 TaHHOW (PYHKIIUM IJTIOTHOCTH, B TOM
YU CIIE PABHOMEPHOIO PacpeCICHUS

HopwmansHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMAIbHOMY | OcBamBaTh MOHATHS: HOPMAJILHOE
pacnpezenennto. OyHKIUS pacrmpeziesieHue.
MJIOTHOCTH M CBOMCTBA HOPMAJILHOTO BobieTh 110 ONMCAHUIO CITydalHbIe
pacmpeseneHusl. BEJIMUMHBI, pacrpeeéHHbIE
[TpakTnueckas padoTa 110 HOPMAJIBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX [IpuBoauThL NpUMepHI 335124,
TabIUIL HIPUBOJAIINX K HOPMATbHOMY
pacnpenenennio. HaxoauTtes yncioBbie
XapaKTEPUCTUKU HOPMAJIbHOTO
pacrmpezeneHus 0 U3BECTHBIM
dbopmynam.
Pemarh 3a1aun, cBsI3aHHLIC
C MPUMEHEHHEM CBOICTB HOPMaJIHLHOTO
pacnpeieieHnid, B TOM YHCIIE
C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
Ta0IHI
[ToBTOpEHUE, 0000IIEHNE 19 [IpencraBnenne JaHHBIX C TOMOIIBIO [ToBTOpSATH U3y4YEHHOE U BHICTPANBATh

U CUCTeMAaTH3alus 3SHAHUMN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, ONBITHI

C PAaBHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYHCIICHUE BEPOSITHOCTEN COOBITHIT

CHUCTEMY 3HAHUU
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C MpUMEeHEHUEM (HopMyIT

U rpaguecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
auarpaMmma Diiniepa), cirydaiiHble
BEJINYMHBI U PACIIPEACIICHUS,
MaTEeMaTHYECKOE 0KUITAHUE
CIIy4YalHOM BEJIMYHNHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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