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OdenepanpHas pabouas mporpaMMma Mo YydeOHOMY mpeameTy «MaremaTukay
(6a30BBIN ypoOBEHB) (TIpeaMeTHast 001acTh «MareMaTka U HHPOPMATHKA)) BKITIOYAET
MOSICHUTEJIbHYIO 3alIUCKY, COJIepKaHuEe 00yUEHUs, TTITAaHUPYEMbIE PE3YJIbTaThl OCBOCHUS
MpOrpaMMBbl [0 MaTeMaTUKE, TEMaTUYECKOE IJIAHUPOBAHHUE.

[TosicHuTeTBPHAS 3aITUCKA OTPAXKAET OOIIUE TSN U 3a/1a9d U3YICHHUS MAaTEMaTHKH,
XapaKTePUCTUKY TCHUXOJOTMYECKUX MPEANOCHUIOK K €€ U3YYEHUIO OOyYarolUuMHUCH,
MECTO B CTPYKTyp€ Y4YE€OHOro IUIaHa, a TakKe MOJIXOAbl K OTOOpPY  COJEpKaHMS,
K OIPEEICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB.

Conepxanne OOy4YeHHS pacCKpbIBaeT COJEp)KATCIIbHBIC JIMHUHM, KOTOPHIC
npeajiaratoTcs JUisi 00s3aTeIbHOIO HM3Y4YEHHUs B KaKJIOM KJIacce Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHMSI.

[InanupyemMble pe3ylbTaTbl OCBOCHHUS MPOTrpaMMbl IO MAaTEMATHKE BKIIOYAIOT
JIUYHOCTHBIE, METANpEIMETHBIE pe3ylbTaThl 3a BeCh MEPHOJ OOY4YEHUs] HA YPOBHE
cpeaHero oOIiero oopa3oBaHusi, a TaKXKe MPEAMETHbIE JOCTHXKEHHUS 00Yy4aromierocs
3a KaXbli o1 00yueHust

INOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo MareMaTMKe Ha YPOBHE CpeAHEro oOmero oOpa3oBaHUS
paszpaborana Ha ocHoBe PI'OC COO ¢ y4€ToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMUIA,
NPEABABISIEMBIX K MaTEMaTHYeCKOMY OOpa30BaHMUIO, U TPAJAMIMN  POCCHUICKOTO
oOpazoBanus. Peanmzarusi mporpamMmbl [0 MaTeMaTHKE O0OECeuMBacT OBJIAJICHUE
KJIFOUEBBIMUA ~ KOMIIETCHIIUSIMHA,  COCTABJISIIOIIMMHU ~ OCHOBY  JUIsl  CaMOpa3BUTHUSA
U HENpPEephIBHOTO OOpa30BaHMsI, ILEIOCTHOCTh OOIIEKYJIbTYpPHOTO, JHYHOCTHOTO U
MO3HABATENILHOTO Pa3BUTHSI JIMYHOCTH 00YHAIOITUXCSI.

B nmporpamme nmo MareMaTuke y4TeHbI UAECH W MoJIoKeHHsT KoHlenuuu pa3BUTHUS
MaTemarudeckoro oopazoBanus B Poccuiickoit deneparun. B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHIICTIIMHA, MaTeMaTHYeCKOe OOpa3oBaHUE JIOJDKHO, B YAaCTHOCTH, MPEIOCTABISAThH
KOKJIOMY 00YyYaromeMycsi BO3MOKHOCTb JTOCTHXKEHHSI YPOBHS MAaT€MaTUYECKUX 3HAHUH,
HEOOXOAMMOTO JJIsl JaJIbHEHIIIeH yCIenHOM Xu3Hu B olmiectBe. MiMmenHo Ha perieHue
ATOM 3a/1a4yM HaIleJIeHa IporpamMma 1o MaTeMaTuke 6a30BOrO YPOBHSI.

B smoxy mudpoBoii Tpanchopmanum Bcex chep UYEIOBEUESCKON JIeSITEIHHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0e3  0a30Boif
MaTeMaTUYECKON MOJATOTOBKHU. Y Ke B IIIKOJIE MAaTEMaTHKa CIIYKUT OTIOPHBIM MPEIMETOM
JUI  U3YYeHHUST CMEXHBIX JUCHUIUIMH, a B JKW3HU T1IOCIE IIKOJbl peaJbHOU
HEO0OXOJIMMOCThIO CTAHOBUTCSI HEMPEPHIBHOE 00pa30BaHUE, UTO TPEOYET MOJTHOIICHHOMN
0a30Bol 00111€00pa30BaTEILHOM MOATOTOBKH, B TOM YHUCJIE M MaTeMaTHYECKOU. ITO
00yCIIOBJIEHO T€M, 4YTO B HAIIM JHU PACTET YUCIO CHENHAIBHOCTEH, CBSI3aHHBIX
C HETMIOCPEJICTBEHHBIM NMPUMEHEHHEM MaTeMaTUKU: U B chepe IKOHOMUKH, U B OU3HEce,
U B TEXHOJIOTUYECKUX 00J1acTAX, U Jake B TyMaHUTapHbIX cepax. Takum o6pa3zom, Kpyr
0o0yyaromuxcsi, s KOTOPhIX MaTeéMaTHKa CTaHOBUTCS 3HAYUMBIM IPEAMETOM,
CYIIECTBEHHO PACIIUPSCTCS.
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[IpakTHyeckasi MONE3HOCTh MAaTEeMAaTUKH OOYCIIOBJIEHA TEM, UYTO €€ MPeaMETOM
ABIIAIOTCS (PyHAAMEHTaJIbHBIE CTPYKTYPhI HAIlIETO MHpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIC OTHOIICHHUS OT TPOCTEUINNX, YCBAaWBAaGMbIX B HETMOCPEICTBEHHOM
OMBITE, JI0 JIOCTATOYHO CJIOXHBIX, HEOOXOMUMBIX JMJI Pa3BUTUS HAYYHBIX U
TEXHOJOTHUECKUX HJeH. be3 KOHKPEeTHhIX MaTeMAaTWYeCKUX 3HAHWW 3aTPyIHEHO
MOHMMAaHWE TIPUHIIMIIOB YCTPONCTBA M WCIOJB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCTIPUATHE U HMHTEPIpETalus pa3sHOOOpa3HOW COLMAIbHOW, SKOHOMHYECKOMH,
nomuTHdeckod  mHpopmammm, ManodpeKTUBHA  TMOBCEAHEBHAs  MpaKTHYECKas
nesTeNbHOCTh. KakioMy 4enoBeky B CBOEH JKU3HHU MPUXOAUTCS BBITIOIHATH TOCTATOYHO
CJIOKHBIC PACUETHI U COCTABIISATH HECIOKHBIE AITOPUTMBI, HAXOJAUTh HY)KHBIE (HOPMYIIBI
U TIPUMEHATH WX, BJIAJETh MPAKTHUYCCKUMU MPUEMAMH T€OMETPUICCKUX U3MEPEHUN U
MOCTPOCHUMN, YUTaTh WH(OPMALIMIO, TPEACTABICHHYIO B BUAY TaONHIl, gUarpamm
U TrpauKOB, >XUTb B YCIOBUSIX HEONPEACIEHHOCTH U TMOHUMATh BEPOSTHOCTHBIN
XapakTep CIydaHbIX COOBITUH.

OAHOBpPEMEHHO C pacuIMpeHueM cep NPUMEHEHHUs] MATEMAaTUKU B COBPEMEHHOM
oOmiectBe Bc€ Oonee BaXHBIM CTAHOBUTCS MAaTEMAaTUYECKUN CTWIIb MBIIUICHUS,
MPOSIBIISIONINICS B OMNpEACIEHHBIX yYMCTBEHHBIX HaBBIKaX. B mporecce wu3ydeHus
MaTEeMaTUKH B apceHal] MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHIYKIUS U JeAYKIHs, 0000IIeHNe U KOHKPETHU3allKs, aHalN3 U
CUHTE3, KiaccuUKaIMsa U cucTeMaTu3anus, adctparupoBanue u aHanorusi. OObEeKThI
MaTEeMaTHYECKUX YMO3aKIIIOUEHUH, TMpaBWiIa WX KOHCTPYUPOBAHHS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  TOCTPOEHHUH,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHHS
dbopmynpoBaTh, 0OOOCHOBBIBATh W JIOKA3bIBaTh CYXKJEHHS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOe MBIIIIeHHe. MaTteMaTuke MPUHAAICKHUT BeAyIIas posib B (POPMUPOBAHUHU
QITOPUTMUYECKOW KOMIIOHEHTH MBIIUICHUS W BOCIHUTAHUM YMEHUU JEHCTBOBATh
0 33JIaHHBIM AJITOPUTMaM, COBEPIIICHCTBOBATh U3BECTHHIE U KOHCTPYUPOBATh HOBBIC.
B mnpormecce pemieHus 3amad — OCHOBHOM Y4eOHOM MAESTEILHOCTH  HA  YpOKax
MaTEeMaTHUKH — Pa3BUBAIOTCA TBOPYECKAs U MIPUKJIAHAS] CTOPOHBI MBIIIIJICHUSI.

OOyuenne mareMaTuke MaéT BO3MOXXKHOCTh Pa3BUBATh y OOYUYaAIOIIUXCS TOYHYIO,
panMoHaNbHYI0O U MHGOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOoJIee MOAXOJSIINE
S3BIKOBBIC, CHMBOJMYECKHE, TpadUyecKue CpeACTBa ISl BBIPAKEHUS CYXKICHUU U
HATJISAHOTO X MPEACTABICHUSI.

HeoOxoauMbpIM KOMIOHEHTOM 0O0Ied KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SIBIISIETCS 00IIIee 3HAKOMCTBO C METO/IaMHU TIO3HAHUS JCHCTBUTEILHOCTH, TPECTABICHNE
0 TpeAMEeTe W METOAEC MaTeMaTHUKH, €r0 OTJIHYUS OT METOJOB ECTECTBEHHBIX U
TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX NPUMEHEHUS MaTEMaTUKH Jis PelIeHUs
HAyYHBIX W TPUKIATHBIX 3a7a4. Takum 0Opa3oM, MaTeMaTudeckoe 00pa3oBaHNE BHOCUT
CBOM BKJIaJ B JOPMUPOBAHUE OOIIEH KyJIbTYyphl YeJIOBEKA.

W3ydyeHne MaTreMaTUKU CIIOCOOCTBYET AICTETMUECKOMY BOCHUTAHHUIO 4YEJIOBEKa,
MOHMMAHUIO KPAcOThl W M3AIMIECTBA MAaTEMaTHYECKUX PACCYKICHUH, BOCHPUATHIO
reOMEeTPUUECKUX (POPM, YCBOCHHIO HJI€U CHMMETPHH.
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[IpuopuretnpimMu nensiMmu oOydenus marematuke B 10-11 kmaccax Ha ©6a3oBoM
YPOBHE SIBIISIFOTCS:

(opMUpOBaHHE ULEHTPAJIbHBIX MATEMaTHUYECKUX TMOHATUN (YHUCIO, BEIMYMHA,
reomeTpuyeckas (Qurypa, rnepeMeHHasi, BEPOSITHOCTb, (YHKIMs), OOECIEeUMBaIOIIUX
IPEEMCTBEHHOCTh U MEPCTIIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHUs 00yIarOIINXCS;

NOJBEJCHUE OOyJarolMXcsd Ha JOCTYIIHOM JJIsi HUX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MATEMAaTUKU M OKPY>KAaKOLIEro MUpa, IOHUMAaHNE MAaTEMAaTUKU KaK 4acTH
o011e#l KyIbTyphl YEIIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0oOydaromuxcs,
II03HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENBCKAX YMEHHUM, KDUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3yUEHHUIO0 MATEMAaTHKU;

(¢opMupoBaHne (QYHKIMOHAIBHOM MAaTEMaTU4YECKOW TIPaMOTHOCTU:  yYMEHUS
pacno3HaBaTb MaTEMaTHYECKHME aCIEKTbl B pEaJbHbIX JKU3HEHHBIX CHUTYaIHIX
U TpU H3YYEHUU JIPYTUX YYEOHBIX MPEAMETOB, NPOSABICHHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3BIKE MAaTeMaTUKM M  CO3/1aBaTh
MaTE€MaTUYeCKHEe MOJENH, MPUMEHATh OCBOCHHBIM  MaTeMaTUYECKUU ammapar
JUISL pelleHus] MPaKTUKO-OPUEHTHUPOBAHHBIX 337a4, MHTEPIPETHPOBATh U OLEHUBATH
MOJIyY€HHbBIE PE3YJIbTaTHI.

OCHOBHBIMM JIMHUSMH cojepkaHus MareMatuku B 10-11 kimaccax —sBisitOTCA:
«Yucna u BeIUUCICHUSY, «Anredpa» («Anredpanueckue BbIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Hauana MaTeMaTuueckoro ananuzay, «I'eomerpus» («I'eomerpruueckue
(burypsl 1 ux cBoiicTBa», «M3MepeHne reoOMEeTpUYECKUX BEIIMYUH»), «BeposTHOCTh U
CTaTUCTUKa». J[aHHBIE JMHUM PA3BUBAIOTCS MapajUIeIbHO, KaXJaas B COOTBETCTBHH
¢ cOOCTBEHHOM JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJIHA OT APYIOM, a B TECHOM KOHTAaKTe
u B3aumojeicTBud. Kpome 3Toro, ux o0OBEIMHSET JIOTMYecKash COCTaBIISAIONIAs,
TpaJMLIMOHHO MpUCYIIas MaTEMATUKE U IPOHU3BIBAIONIAS BCE MATEMATUYECKHUE KYPChI U
coaepxarenbHbie TuHUU. ChopmynupoBanHoe B DI'OC COO tpeboBaHME «BIaJCHUE
METOJAMH JOKA3aTeIbCTB, AJITOPUTMAMM DEIICHHs 3a/iad, yMeHue (OpMyIHpOBaTh
omnpeaeeHusl, aKkCUOMbl M TEOPEMbI, MPUMEHATh HX, NPOBOJUTH JOKa3aTeJbHbIE
paccyXJiIeHHsd B XOJIe€ pEeLIeHUs 3aJauy» OTHOCHUTCS KO BCEM YYEOHBIM Kypcam, a
(bopMHpOBaHUE JIOTMYECKUX YMEHHMW paclpelensieTcss MO BCeM TrojaaM 00y4yeHus
Ha YpOBHE CPEIHETO 00111er0 00pa30BaHUsI.

B cootBerctBumn ¢ ®I'OC COO mareMatuka siBiseTcsi 00s13aTeNbHbIM TPEAMETOM
Ha JaHHOM YpoBHe oOpazoBaHus. [IporpamMmoil mo mMaTemMaTHKE MpeayCMaTpUBAECTCS
uzydyeHue ydeOHoro mpeamera «MaTemaTuka» B paMKax TpPEX Y4eOHBIX KYpCOB:
«Anrebpa W Hayajlla MaTEeMaTHYECKOro aHanuza», «leomerpus», «BeposTHOCTh U
CTaTUCTUKa». POpMHUpPOBAaHUE JIOTMUECKMX YMEHUW OCYILECTBIAETCS Ha MPOTSKECHUU
BCEX JIET OOy4eHHUs Ha YPOBHE CPEIHEro 00IIero oopa3oBaHUs, a IJIEMEHTHI JIOTHKU
BKJIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO6r1iee Ynciio YacoB, peKOMEHIOBAHHBIX JJIs1 U3ydeHus maTeMaTuku — 340 yacos:
B 10 xmacce — 170 4gacoB (5 ywacoB B Hexaemo), B 11 kmacce — 170 gacoB (5 wacoB
B HEJIETIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

N3yyeHne mMareMaTHUKUd Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs HaIPaBJIEHO
Ha JOCTH)KCHHE OOYyYaloIIUMUCA JUMYHOCTHBIX, METANPEJAMETHBIX U MPEeIMETHBIX
00pa30BaTENIbHBIX PE3yJIbTaTOB OCBOCHMSI yU€OHOI' 0 IPEIMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

B pe3ynbrare udyueHus MaTeEMaTUKU Ha YPOBHE CpEHEro oO0Iero o0pa3oBaHMs
y obyuarornierocst OyayT chopMUpOBaHbI CIETYIONINE TUUHOCTHBIE PE3yIbTaThI:

1) rpaskIaHCKOTO BOCTIMTAHHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMU OOYyYaromerocs Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA, MPEACTABICHUE O MAaTeMaTHYECKHX
OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, SABJICHUM, MPOIEAYP I'PAKITAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U IPYro€), YMEHUE B3aUMOJICHCTBOBATh C COIHMAILHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIUSIMH U HA3HAYCHHUEM;

2) NIATPHOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUUCKOM  TIpaKIAaHCKOM  UIACHTUYHOCTH, YBaXKECHUS
K MPOUNUIOMY M HACTOSIIEMY POCCHUHUCKOM MaTE€MaTUKH, ILIEHHOCTHOE OTHOIICHUE
K JOCTH)XEHUSM POCCUMCKUMX MAaT€MaTUKOB M POCCUMCKOM MAaT€MaTUYECKOW IIKOJIBI,
UCITIOJIb30BAHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHUIMCKOTO Hapoaa, CcHOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHMS, STUYECKOTO IIOBEICHMS, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUU HAYKH U JIESITEIBHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOIO
BKJIaJla B IOCTPOEHUE YCTOMYUBOIO OYIyILIETO;

4) 3¢TeTHYECKOIro BOCIIMTAHMS:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKJIIOUYAs OCTETUKY MATEMATUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJlay, PEIICHUM, pacCyKICHUN, BOCHPUHUMYHUBOCTDH
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UICKYCCTBA;

5) puznyuecKoro BOCIUTAHUA:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHSATh MaTeMAaTUYECKHE 3HAHUS B WHTEpecax
37I0pOBOr0 W 0Oe30macHoro oOpasa >KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
37I0pOBbIO  (3710pOBOE MHTaHWE, COAJTAHCUPOBAHHBIN PEXKUM 3aHITUH W OTHbIXA,
peryinsipHas Gu3znueckasi akTUBHOCTh), (PU3MYECKOE COBEPIICHCTBOBAHUE TIPU 3aHATHSIX
CIIOPTUBHO-03I0POBUTEIILHOU IEATEIBHOCTHIO;

6) TPy10BOr0 BOCTIMTAHHUS:
TOTOBHOCTh K TPYJY, OCO3HAHWE IIEHHOCTU TPYAOIIOOHS, HMHTEPEC K Pa3THMUYHBIM
chepam mpodeccUOHAILHON JEATEbHOCTH, CBS3aHHBIM C MaTEMaTHKOW u  e&
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NPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieit mpodeccun
U PCATM30BbIBAaTh COOCTBCHHBIC JKMU3HEHHBIC ILIAHBI, TOTOBHOCTH M CIOCOOHOCTH
K MaTeMaTHYECKOMY 00pa30BaHHUIO M CaMOOOPa30BAHUIO HA MPOTSHKCHUN BCEH JKU3HHU,
TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B PEIICHHH MPAKTUYCCKUX 3a/1ad MaTeMaTHUICSCKOH
HaIpPaBJICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCTIMTAHHUS:

c(OPMHUPOBAHHOCTb IKOJIOTMUYECKON KYJIbTYphl, IOHUMAaHUE BIUSHUSA COLMAJIBHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLMAIBHOM CPE/Ibl, OCOZHAHUE
rJI00aNbHOTO XapaKTepa S3KOJOTHYECKHX NpoOsieM, OpHEHTalus Ha MPUMEHEHHE
MaTEeMaTUYECKUX 3HAHUM [ pelleHus 3ajad B O0O0JaCTH OKpY’KalolleHd Cpelbl,
IUIAHUPOBAHHUE MOCTYIKOB M OLIEHKH MX BO3MOXHBIX MOCJHEACTBHI I OKPYKarOIIEH
Cpenbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOIIECTBEHHOH MPAKTUKH, TOHHMaHUE MaTEeMaTUYECKOM HayKH Kak
cdepbl 4eTOBEUECKOHN JeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH Ul Pa3BUTHUS
UMBUJIM3ALMM, OBJAJCHHUE S3bIKOM MaTeMaTUKAU MW MaTeMaTH4YEeCKOW  KYyJIbTypou
KaK  CpEACTBOM IIO3HAaHUS MHpPA, TOTOBHOCTb  OCYLIECTBJISATH  INPOEKTHYIO
Y UCCJIEI0BATEIbCKYIO EATEIbHOCTh MHANBUAYAJIBHO U BTPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbDI

B pesynbTaTte ocBOSHUS IPOrpaMMBbI IO MaTEMAaTHKE Ha YPOBHE OCHOBHOTO 0O0IIIETO
oOpazoBanus y oOyuyaroierocst 0yayT chOpMHUpPOBAHbI METANPEIMETHBIE PEe3yIbTaThl,
XapaKTEPU3YIOIINECs] OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIHHBIMHU JCHCTBUAMH,
YHUBEPCATbHBIMA ~ KOMMYHUKATHBHBIMM  JCHCTBUSAMH W yYHUBEPCAIbHBIMU
PEryJIsSTUBHBIMU JICUCTBUSMU.

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHbIEC YYeOHbIE TeMCTBUS
ba3oBble jornueckue 1eiicTBUS:

BBUSIBJISITh W XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEeMaTUYECKHUX
00BEKTOB, MOHSTUN, OTHOIICHUN MEXAYy MOHSATUIMH, (POPMYIUPOBATH OMpEACTICHUS
MOHSATUHN, YyCTAaHABIMBATh CYIICCTBEHHBIM TpPH3HAK KiIacCU(UKAIIMH, OCHOBAHUS
JUTst 000O0IIEHUS ¥ CPaBHEHU S, KpUTEPUH TPOBOAMMOTO aHATTN3A;

BOCIIPHUHUMATH, (DOPMYITHPOBATH U TIPEOOPA3OBBIBATEH CYXKICHUS: YTBEPAUTEIbHBIC
U OTpUIIATEIbHbIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTE€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTUBOPEUUS
B (akTax, [aHHBIX, HAONIOJACHUAX U YTBEPXKICHUSIX, TMpeajiaraTb KPUTCPUH
JUISL BBISIBIICHUSI 3AKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JIeJaTh BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHAYKTUBHBIX
YMO3AaKJIFOUYEHUH, YMO3AKIIFOUEHHUN 110 AHAJIOTUH;
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MPOBOANTH CAMOCTOSITEJIBHO JI0OKA3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHHI
(mpsiMble U OT MPOTHUBHOTO), BBICTPAWBATh APryMEHTAlLIMIO, MPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS 1 BHIBOJIBL;

BBIOMpATH CMOCO0 perieHus: y4eOHOHM 3a7a4yi (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BHIOMpaTh Hanbosee MOAXOIAIMNN ¢ YYETOM CaMOCTOATENBHO BbIIEICHHBIX
KPUTEPHUEB).

Bba3oBble uccienoBarejbcKkye 1eMCTBUA.

WCIIOJIb30BaTh  BOMPOCHI KAaK HCCIEAOBATEIbCKUA HWHCTPYMEHT ITO3HAHUSA,

dbopMyIHpOBaTh BOMPOCH], (PUKCUPYIONTHE TPOTUBOPEUHE, MPOOIEMY, YCTaHABIUBATh

MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MIO3UITUIO, MHCHHCE,

MPOBOJAUTH CaAMOCTOATENIBHO CIUIAHUPOBAHHBIM  AKCIEPUMEHT, MCCIEIOBAHUE
10 YCTAHOBJICHUIO 0COOCHHOCTEH MaTEeMaTHUYECKOTO 00bEKTa, SIBJICHUS, TIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEKITy 00BEeKTaMU, SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIMpOBaTh OOOOIIEHUST W BBIBOABI IO pe3yJbTaTam
MPOBEAEHHOTO HAOJIOICHUS, UCCIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh IMOJYUYEHHBIX
pe3yJIbTaTOB, BBIBOJOB K 0000IIECHU;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOLECCA, a TaKXKE  BbIIBUTaTh
MPEJINOI0KEHNS O €r0 Pa3BUTUN B HOBBIX YCJIOBHSIX.

Pabora c nnopmanueii:

BBISBIIATH epunuTel HHOOPMAITUH, TAHHBIX, HCOOXOIUMBIX JIJISI OTBETAa Ha BOIIPOC
U IS PEIICHUS 3a1a4H;

BbIOMpaTh WHOOpPMAIMI0O W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3MPOBATh W WHTEPIPETUPOBATH MHGOPMAIMIO PA3IMYHBIX BUAOB U (GOpM
MIPE/ICTABIICHNUS,

CTPYKTYpUpOBaTh HMHGOPMAIMIO, TPEACTaBIATh €€ B pa3IMYHbIX (Popmax,
WJUTIOCTPUPOBATH TPaPUIECKH;

OIICHUBATh HAJIEKHOCTh MH(OpPMAIIUU MO CaMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KpUTEpHsM, CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIEe TCHCTBUSA:

BOCIIPUHUMATh U (OPMYJIMPOBATh CYXIEHHS B COOTBETCTBUM C YCIOBHUSMHU
U LIETSIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10 X0y PELICHMs 33]a4yl, KOMMEHTUPOBATh
HOJyYCHHBIN pe3ybTar;

B XO0/€ OOCYXIEHMs 3aJaBaTh BOIPOCHI IO CYILECTBY OOCYXIa€MOM TEMBI,
npoOJeMbl, permaeMoi 3a/1a4yM, BbICKAa3bIBaTh WJEH, HAlleJICHHbIE HA MOMCK pELICHHS,
COINOCTABJIATh CBOM CYXKIEHHS C CYXKICHMAMU JIpyTMX Y4YacTHUKOB JIMaJIOra,
0OHapyKMBaTh Pa3IMUME U CXOACTBO MO3UIUH, B KOPPEKTHOU (hopme (popMynHpoBaTh
pas3HoIJIacHsl, CBOU BO3PAKEHUS;

OPEICTABIATh PE3YJIbTaThl PELICHUS 3alayd, HKCIEPUMEHTa, MHCCIIEN0BaHus,
IPOEKTa, CAMOCTOSITENLHO BBIOMpPaTh (OpMAT BBHICTYIUIEHUS C Y4€TOM 3ajady
IPE3EHTALMNA U OCOOEHHOCTEN ay JUTOPHH.
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PerynsiTuBHble YHUBepcaJbHbIe y4eOHbIe eHCTBUA
Camoopranusanms:

COCTaBIIAITH IIJIaH, AITOPUTM PEILIEHUS 3a/1a4H, BEIOUPATh COCO0 peLIeHUs ¢ yUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U
KOPPEKTHPOBATh BApPUAHTHI PELICHUM ¢ y4ETOM HOBOW MH(POpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIQZICTh HaBBIKAMU ITO3HABATEIHPHON pe(IEKCMM KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, MX pe3yJbTaTOB, BIAAETh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca W pe3yibTaTa PEUIeHUS MaTeMaTHYeCKOU
3a/1a4u;

NPEeIBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH NpPH pPEIICHUH 3aJayd,
BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
HaWJICHHBIX OIMMOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yibTaTa IEIH U YCIOBHSIM, OOBSCHITH NPUIUHBI
TOCTYDKCHUSI MJTH HEJIOCTIDKEHUS PE3YJIbTaTOB ICITEIEHOCTH, HAXOIUTh OIMNOKY, TaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY .

CoBMmecTHas1 1€ATEJILHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYATHLHON pabOThI
Ipy  pEIICHHH Yy4YeOHBIX 3a7a4, NPUHUMATh I1€b COBMECTHOH JESATEIHHOCTH,
IUIAaHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, pacmpelnessiTb BUIbI padoT,
JIOTOBAapUBaThCa, OOCYXXIaTh TMpoOIecC U pe3ylbTrar paboThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax padboTel (0OcyxneHus, OOMEH MHEHU,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YACTh pa0OTHI M KOOPIUHUPOBATH CBOU
JENUCTBUS C APYTMMH WICHAMH KOMaH/IbI, OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIINIA
MPOIYKT IO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YU4ACTHUKAMH B3aUMOICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE PE3yNbTATBl OCBOEHHUS MPOrpaMMbl MO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CPEJIHEro OOLIEro o0pa3zoBaHus NPEACTaBIEHbI IO TOJaM 00y4YeHus
B paMKaX OTAEJIbHBIX YYEOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3lienax MpOorpaMMbl
10 MATEMATHKE.
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

MNOACHUTEJBHASA 3AIIMCKA

VYuebnsbiil kype «Anredpa U Hayajga MaTEMAaTHUYECKOTO aHANIM3ay SIBISICTCS OJTHUM
U3 Hanbosee 3HAYMMBIX B IMPOTPaMME CpEJHEro oO0IIero oOpa3oBaHMs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH O0ECIIEUMBAET MHCTPYMEHTAIBHYIO 0a3zy M1 U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JApPYrod CTOPOHBI, (OPMHUPYET JIOTUYECKOE
U a0CTpakTHOE MBIIUICHHE O00YyYalolUXCsi Ha ypOBHE, HEOOXOJIMMOM JJisi OCBOCHUS
y4eOHBIX KypcoB MH(OpPMATHUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B pamkax
y4eOHOro Kypca «Auredpa ¥ Hauyaja MaTeMaTHYECKOro aHajau3a» oOydwaroluecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKU, KOTOpast (pOPMYJIHPYET CBOU
JOCTHKEHHSI B MaTEMaTU4ECKOM (hopme.

VY4eOHblIil Kypc ajireOpbl M Hauajl MaTEMAaTUYECKOTO aHaJIN3a 3aKJIa/IbIBA€T OCHOBY

JUISL  yCTIEIIHOTO OBJIAJICHUS] 3aKOHaMU (DU3UKH, XUMUHU, OHOJIOTUH,IOHUMAHUS
OCHOBHBIX  TEHJACHLUMNW HKOHOMUKA M  OOLIECTBEHHOM  U3HHU, I03BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX  IHM(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHUSX,

YBEPEHHO HCIIOIb30BaTh X B IOBCEAHEBHOM KMU3HU. B TOXKE BpeMsi oBiajieHue
aOCTpaKTHBIMHU U JIOTUYECKU CTPOTUMU MaTEMaTHUECKUMU KOHCTPYKIUSMHU Pa3BUBAET
YMEHHE HAaxOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTb YTBEPKICHUS,
UCIOJb30BaTh 0000IEHNE W  KOHKPETHU3aluio, aObCTparupoBaHMEW  aHAJIOTHIO,
(bopMupyeT KpeaTUBHOE U KPUTUYECKOE MbILIUIEHHE. B Xo/1e u3yueHus aareOpbl 1 Haval

MaTeMaTHYECKOr0 aHaJIN3a Ha YPOBHE CpeIHEro 00IIero oopa3oBaHus 00yJaromimuecs
MOJTy4at0T HOBBIN OMBIT PELICHUsI TPUKJIAIHBIX 33]1a4, CAMOCTOSITEIbHOTO TTOCTPOEHUS
MaTE€MaTUYEeCKUX MOJIEIe peallbHbIX CHUTyallMil W MHTEPHPETAlUU IOTYYEHHBIX

pelIeHNH, 3HAKOMSTCS C IPUMEPaMU MaTeMaTHUECKHUX 3aKOHOMEPHOCTEN B IPUPO/IE,
HayKe U B UCKYCCTBE, C BHIJAIOUIMMHCS MaTEMaTHUECKUMU OTKPBITHSIMU U UX aBTOPAMHU.

VY4eOHbIii Kypc anredpbl M HayaJl MAaTeMaTU4YecKOro aHaiuza oOJjagaer

3HAYUTEJIbHBIM BOCIIUTATEIbHBIM MMOTEHIIMAIOM, KOTOPBIM peann3yercs Kak yepes
y4eOHbIN MaTepHall, CHOCOOCTBYIOIUHN (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
n uepe3 crnenupuKky ydeOHOU NeATEeTbHOCTH,  TpeOyroled CcaMOCTOSITEbHOCTH,
aKKypaTHOCTH, MPOAODKUTENIbHOW KOHIEHTpAallud BHUMAHUS M OTBETCTBEHHOCTH
3a IIOJIy4YEHHBIN Pe3yJIbTaT.

B ochoBe meroauku oOydeHus anredpe W HayalaM MaTeMaTHYeCKOTo aHajau3a
JICKUT ACSITETLHOCTHBIN MIPUHIIAIT O0YICHHSI.

B cTpykType nporpaMMsbl o ajiredpe U Hayajaam aHallu3a BBIIACISIIOTCS CIAEAYIOIINe
coJlepiKaTelbHO-METOAuYEeCKe JUHUM: «Yuciaa wu  BbruuciaeHus», «DyHKIUU U
rpadukn», «YpaBHEHUSI M HEpaBEHCTBa», «Hayama maTeMaTHyecKoro aHaiusay,
«MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJEPKATEIbHO-METOJAMYECKHE JIMHUU
U3y4aloTCsl Ha TNPOTSDKEHUH JIBYX JIeT OOydYeHHsi Ha YpOBHE CpEIHEro OOIIero
00pa3oBaHusl, €CTECTBEHHO JOMOJHSS APYT ApPYyra U MOCTENEHHO HACHIIAsICh HOBBIMU
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TeMaMu U pazfenamu. J[aHHbIA y4eOHBII Kypc SBISETCS WHTErPATUBHBIM, MOCKOJBKY
o0benHseT B ce0e CoJep’KaHUE HECKOJbKUX MaTeMaTHYeCKHX JUCIUIUIMH: anredpa,
TPUTOHOMETPHUSI, MATEMAaTUUECKHUI aHalu3, TeOpUs MHOKECTB U Japyrue. Ilo mepe Toro
KaK o0yJaroliecs: OBJIAJIEBAlOT BCcE OoJyiee MIMPOKHUM MaTEMAaTHUYECKUM ammaparom,
y HHUX T[OCJIENOBaTeNbHO (OpMUpPYETCS UM COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKyI0 MOJIeJIb pealbHOM CHUTyallud, NPUMEHSITh 3HAHUS, IMOJyYECHHbBIC
B yueOHOM Kypce «Aurebpa M Hayaisa MaTeMAaTUYECKOTO aHAIM3a», IS PELICHUs
CaMOCTOSITENIbHO  CHOPMYJIMPOBAHHOM  MaTeMaTHYEeCKOM  3ajayu, a  3aTeM
UHTEPIIPETUPOBATH MOJYYCHHBIHN pe3ybTar.

ConepxarenpbHO-MeTOMYeCKass JUHUS «Yucina U BBIYUCICHUS»  3aBEpIlaeT
dbopMHpOBaHUE HABBHIKOB HCIOJIb30BaHUSA JEHCTBUTENBHBIX YHCEN, KOTOpOoe ObLIO
HA4YaTO Ha ypPOBHE OCHOBHOTO o0Imero odOpaszoBanms. Ha ypoBHe cpemnero oOiero
oOpa3oBaHMs 0c000€ BHUMAHUE yIenseTcsl POPMUPOBAHUIO MPOYHBIX BEIUNCIUTEIbHBIX
HABHIKOB, BKJIIOYAIOMIMX B ce0s UCIHOIB30BAaHUE PANMUYHBIX (HOpM  3amucu
JCHCTBUTENHFHOTO YHCIIa, YMEHHE PAIlHOHAIBHO BBITIOMHATH ACUCTBHUS C HUMH, JENIaTh
IOPUKHUJKY, OLEHUBATh pe3ysbTaT. O0yyarouecs Moy4yaoT HaBbIKM NPUOIHKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS ACHCTBUM C YMCIaMU, 3alTMCAHHBIMU B CTaHJIapTHOHN dopme,
UCIIOJIb30BaHUSI MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAXKEHU.

ConepxatenbHas ~ JMHUAS ~ «YpaBHEHUS U HEPABEHCTBA»  peall3yeTcs
Ha MPOTSHKEHUM BCEro OOy4YEeHHsI Ha YPOBHE CpPEJHEro oOIIero oOpa3oBaHMs, MMOCKOJIBKY
B Ka&XIOM paslefiec MporpaMMbl TMPETYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3ajad.
OOyyaroryecs: OBJIAACBAIOT PA3TMYHBIMA METOJAMH PELICHUs LENBIX, PAIMOHAIBHBIX,
UPPAlMOHANIBHBIX, TIOKA3aTeNbHBIX, JIOTAPU(YMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUH,
HEpaBEHCTB U UX cucteM. [lomyueHHbIe YMEHUs UCTIONB3YIOTCS TIPU UCCIIEIOBAaHUH (DYHKITHIA
C TIOMOIIBIO TPOM3BOJHOM, PpEIIEHWH MPUKIAAHBIX 33/7ad M 3aJad Ha HaXOXKJCHHUE
HaWOOJIPIIMX W HaUMEHBIIMX 3HayeHuil QyHkumu. [laHHas conepkarenbHas JIMHUS
BKJIFOYAET B ce0sl Takxke (POPMUPOBAHME YMEHUI BBINOIHATH PAcu€Thl MO (hopMysam,
npeoOpa3oBaHusl 1IEbIX, PAIMOHAIBHBIX, HPPALMOHAIBHBIX W  TPUTOHOMETPUYECKUX
BBIDAKEHUH, a TaKKe BBIPAKEHUH, COJEpXkalluX CTerneHu U Jiorapumel. braromaps
U3YUYEHHIO  aireOpandyeckoro  Marepuajia  MpPOUCXOAWT  JalbHEWIlee  pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUST O0yYarommxcsi, (GOPMUPYIOTCS HaBBIKH
JETYKTUBHBIX ~ PacCyXAeHHH, paboThl C CHUMBOJBHBIMH (OpMamMH, TPEICTABICHUS
3aKOHOMEpPHOCTEH U 3aBUCHMOCTEH B BHJE PaBEHCTB U HepaBeHCTB. AnreOpa mpezsiaraet
s dexTrBHBIE UHCTPYMEHTHI ISl PEIICHUS MPAKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3aj1ad,
HAIJISTHO IEMOHCTPUPYET CBOM BOSMOYKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTonnyeckass JuHusA  «DyHKIMM W rpa@uUKuU»  TECHO
neperyieTaeTcs ¢ APYTUMU JUHUSIMH Y4eOHOTO Kypca, MOCKOIbKY B KaKOM-TO CMBICIIE
3a1aéT  MOCJIEOBATEIbHOCTh  M3yueHUsi  Marepuana. M3yueHue  CTENeHHOM,
MOKA3aTeJIbHOW, JOTapu(PpMUIECKON U TPUTOHOMETPUUYECKHX (DYHKIMI, MX CBOWCTB U
rpaukoB, HCMONb30BaHME (YHKIMM AT pelIeHus 3a4ady U3 JpYrux y4eOHbIX
IPEIMETOB U PEATIbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUECKUM aHAIM30M, TaK |
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C pellieHneM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OoJbIIIOe BHUMAHUE YIEISETCS
(bOpMHUPOBAHUIO YMEHUS BRIpAXKATh (HOPMyIaMU 3aBUCUMOCTH MEXKTYy Pa3InIHBIMU
BEJIMYMHAMU, UCCIICOBATh TOJMyUYeHHbIE (DYHKIIMH, CTPOUTH UX rpaduku. Marepuan
coJiepKaTeIbHON JTMHUY HAIICJICH Ha PAa3BUTHE YMEHUHN M HABBIKOB, TIO3BOJISIFOIITIX
BBIPKATH 3aBUCHMOCTH MEXKIY BETUYHMHAMH B PA3IMIHON (hopMe: aHATUTHICCKOM,
rpaduyeckoii u cioBecHO|. Ero n3yuenune cmocoOCTBYET pa3BUTHIO alTOPUTMUYECKOTO
MBIIUICHHSI, CTOCOOHOCTH K 00OOIICHUIO 1 KOHKPETU3aIlNH, UCIIOIh30BAaHHUIO aHAIOTHH.
ConmepxatenpbHast JmHUsA «Hadama  mMareMaTHYecKOro aHaim3a»  IO3BOJISET
CYIIECTBEHHO PACIIUPUTH KPYT KaK MaTEMAaTHUECKUX, TaK U MIPUKJIATHBIX 3a7ad,
JOCTYITHBIX 00YYArOIIMMCSI, Y KOTOPBIX MOSIBIISIETCS BO3MOKHOCTh MCCIIEOBATh U
CTpOUTH rpaduKu PYHKITHHA, OTIPECNIATh UX HAUOOJBIIINE U HAUMEHBIIINE 3HAYCHMUS,
BBIUUCIIATh TUIOMAAH (QUryp U OOBEMBI TEN, HAXOAWTb CKOPOCTH W YCKOPEHHUS
npoueccoB. CojepkarenbHast JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH IMTOCTPOCHHUS
MaTeMaTUYECKUX MOJIeNIeH peaibHbIX CUTYallUl, HAXOXIACHUS HAWIYYIIEro pPEelIeHUs
B MPUKIATHBIX, B TOM YHCII€ COIHMAIbHO-DPKOHOMUYECKUX, 3ajjayax. 3HAKOMCTBO
C OCHOBaMH MAaTE€MAaTUYECKOTO aHaliM3a CHOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(hOpMaNTbHO-JIOTUYECKOTO ¥ KPEaTHUBHOTO  MBINUICHUS, (POPMUPOBAHUIO  YMEHUU
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMaTHKU B HayKe, TEXHUKE MU  HCKYCCTBE.
OOyuaroluecs y3HalT O BBIAAIOIINXCS pe3yibTaTaX, MOJIYyYeHHBIX B XOJI€ Pa3BUTHS
MaTEMaTHUKH KaK HayKd, H UX aBTOPaX.

ConepxarenbHO-MeTOAUYECKass JUHUS «MHOXECTBa W JIOTHMKa» B OCHOBHOM
MIOCBSAIIEHA 3JIEMEHTAM TEOPHUU MHOXKECTB. TE€OPETHKO-MHOKECTBCHHBIC TIPE/ICTABIICHUS
IMPOHMU3BIBAIOT BECh KypC MIKOJIBHOM MATEMAaTHKH U TpeUiararoT HaumOoJjee
YHUBEPCAIBHBINA S3BIK, OOBCIUHSIONINN BCE pa3/ieibl MAaTEMATUKH U €€ MPUIIOKCHUMH,
OHM CBS3BIBAIOT pa3HbIE MaTeMaTWYECKHWE JWCIHMIUIMHBI B enuHoe Ieioe. [loatomy
BaKHO JIaTh BO3MOKHOCTh 00YyJaroneMycsl TIOHUMATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MAaTEeMAaTHKH U UCIIOJIb30BaTh €TO JJISI BRIPQKCHUS CBOMX MBICIICH.

B y4ue6HOM Kypce «Anrebpa 1 Hadaga MaTeMaTUYECKOTO aHAlIN3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MAaTEMaTHYECKOTO MOJICITUPOBAHMS, KOTOPBIC TIPU3BaHbI C(HOPMHUPOBATH
HABBIKM TIOCTPOCHHUS MOJCIICH pealbHbIX CHTYalluid, MCCICIOBAHUS JTHUX MOJCICH
C TIOMOINIBIO ammapara aiareOpbl W MaTEeMaTHYECKOTO aHaiW3a W WHTEPIpeTarun
MOJIYYCHHBIX PE3yJbTaTOB. TakWe 3a7aHusl BIUICTEHbI B KaXKIBIM W3 Pa3eiioB
POTpPaMMBbI, TOCKOJBKY BECh MaTepual y4eOHOTO Kypca IMHPOKO HMCIOIB3YETCS
JUISL pelieHus TPUKIAAHBIX 3a1ad. [Ipyu pemeHun peallbHBIX MPAKTHYECKUX 3aaad
oOydaromyecs pa3BUBAIOT HAOIOATEIHHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIIONB30BATh AHAJIOTHIO, 0000mAaTh W  KOHKPETHU3UPOBATH
npoosieMy. JlesTeapHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHUS NMPHUKIAIHBIX 3a1ad
OpraHM3yeTcsl B TPOIECCe M3YyYEHHUS BCEX TeM ydeOHOro Kypca «AnreOpa W Hadaia
MaTEeMaTHYECKOTO aHAIHN3ay.

OO61iee yncao 4acoB, PEKOMEHI0BAaHHBIX JIJIsI U3YYEHUsI YU4eOHOTO Kypca « Anredpa
¥ Hayajla MaTeMaTH4eckoro anaam3a», — 170 gacoB: B 10 kmacce — 68 vacoB (2 daca
B Henento), B 11 kimacce —102 ygaca (3 yaca B HeJEI0).
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COAEPKAHUE OBYUEHUSA

10 KJIACC
Yuciia ¥ BBIYUCICHUSA

PaunonaneHpie uyncna. OOBIKHOBEHHBIE M JIECSATHYHBIE JPOOHM, MPOLIEHTHI,
OECKOHEYHbIE MEPUOINYECKUE IpoOH. ApupMETUUECKUE ONIEPALIUU C PALUOHAIBHBIMU
YUCIaMH, TpeoOpa30BaHusl YHCIOBBIX BblpakeHUi. [IpuMenenre qpodeil 1 MpoLeHTOB
JUISL peLIEHUS IPUKIIAAHBIX 3371a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUM U peabHOM KU3HH.

JleicTBuTenbHBlE  uyMcna.  PanpoHanpHBlE W MpPpPAlMOHAIBHBIE  YHUCIIA.
Apudpmernueckue omepaluud €  JAEUCTBUTEIbHBIMU yHciaamMu. [IpubnmxéHHbIE
BBIYKCIICHHUS, IPABUJIA OKPYTJICHHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nenbiM nokaszareneMm. CrangaptHas opMa 3alUCH JEHCTBUTEIBHOTO
yucna. HMcnonb3oBaHue moaxojsmied (opMbl  3aMUCH  JEUCTBUTEIBHBIX YHCEIN
JUISL peLIEHUS TPAKTUYECKUX 33]1a4 U NPECTaBICHUS 1aHHbIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOU cTeneHu. JelcTBus ¢ apupMeTH4eCKUMU
KOPHSIMU HaTypaJbHOM CTENEHHU.

CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKCHU. OcHOBHbIE
TPUTOHOMETPUUECKHUE (POPMYIIBI.

YpaBHeHHE, KOpPEHb ypaBHEHUsA. HepaBeHCTBO, pelieHue HepaBeHCTBAa. Meton
WHTEPBAJIOB.

Pemenue 1ienpix 1 1poOHO-PAMOHATEHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPABHEHUU U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YpPAaBHEHU M.

[IprimeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a4a4 U 3a/1a4
U3 Pa3IMYHBIX 00JaCTel HAYKU U peabHOM )KU3HU.

DOyHKUMH U rpapuKu

@yHkuusA, cnocodsl 3agaHus QyHkuuu. ['paduk ¢pynkumu. BzanmHo oOpaTHbIe
GyHKIIUU.

OOnactp ompeneneHuss U MHOXECTBO 3HaueHuM ¢GyHkuuu. Hymmu ¢yHkumu.
[TpoMexyTkH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (PYHKLINU.

Crenennas (GyHKIUS C HATypaJbHBIM M ILIETbIM MMOKaszatenem. EE cBoiictBa u
rpaduk. CBoiicTBa u rpaduK KOPHS N-OH CTETICHH.

TpuronomeTrpudeckas OKpyKHOCTb, OTIPEACTICHUE TPUTOHOMETPUIECKIX (DYHKITUH
YHCIIOBOTO apTyMEHTA.

Hayajna MaTeMaTHyeckoro aHajm3a
ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHHUs IOCIEAO0BATEILHOCTEN. MOHOTOHHEBIE
MMOCJIEIOBATEIILHOCTH.
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ApudmeTrnueckas M TreoMmeTpuueckas mporpeccu. beckoneyHo yObIBaromas
reoMerpuueckas mporpeccusi. CymMma OeCKOHEYHO YOBIBAIOIIEH TI'€OMETPUUYECKOM
nporpeccuu. @opMyiia CIOKHBIX MPOLEHTOB. Mcronb30BaHre MPOTPECCUN ISl PELIEHUS
peanbHbIX 3a7a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA
MHo)kecTBO, omnepauuyd HajJ MHOXkecTBamu. Jluarpammel — Ditnepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO —arapara JUid OIMCAHUSA  PEaJbHbIX
IIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a7a4 U3 IPYTUX YICOHBIX TPEAMETOB.
Onpenenenue, TeopeMa, CIeICTBHE, JOKA3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYUCICHUSA
Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YACEIL.
Crenenp ¢ pauMOHAIBHBIM NTOKa3aresieM. CBOMCTBA CTEIIEHH.
Jlorapudm uncina. JleciTUUHbIE U HaTypalbHbIE JIOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHH, COACPIKANTUX JTOTapU(MBI.

[IpeoOpazoBaHue BBIPAKEHUN, COAEPKAUUX CTENEHM C  PaldOHAIbHBIM
II0KA3aTEeIIEM.

[Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3arenbHbIC YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBA.

CucreMbl JIMHEWHBIX YpaBHEHUW. PellleHHe NPUKIAIHBIX 3aJady C MOMOILbBIO
CHCTEMBI JIMHEWHBIX YPABHEHU.

CucTeMbl U1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEUICHUI0 MATEMATHYECKUX
3a/1a4 ¥ 3aJ71a4 U3 Pa3IMYHbIX 00JIacTell HAyKU U PeasTbHOM KU3HHU.

DOyHKUMH U rpapuKu

Oynkrus. [lepuonnueckue Qynkiuu. I[IpoMexyTkn MOHOTOHHOCTH (DYHKITUH.
MaxkcuMymbl 1 MUHUMYMBI (pyHKUIMK. HanOospiiee u HauMeHblee 3HauyeHHe (QyHKIUH
Ha [IPOMEKYTKE.

Tpuronomerpuyeckue PyHKIIUN, KX CBOMCTBA U TPAPUKH.

[TokazaTtenbHas u orapudmuydeckas GyHKIHNH, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GyHKIUN JIJIs1 pEIICHUS] YPAaBHEHUH U TUHEHHBIX CUCTEM.

Hcnonb3oBanne rpadukoB GYHKIMA O  HCCIENOBaHHUS  IMPOLIECCOB U
3aBUCUMOCTEH, KOTOPHIE BO3HHUKAIOT MpPH pEIIeHWH 337ady M3 JPYrux Y4eOHbIX
MPEIMETOB U PEATBHOM KU3HMU.

Havasa MmaTeMaTH4eCKOr0 aHAIM3a
HenpepsiBabie pyHKIMH. MeTOa MHTEPBATIOB JJI PEIICHUS HEPABEHCTB.
[TpousBoanas ¢pynkumu. ['eomerpruyeckuii U GU3NIECKUNA CMBICI IPOU3BOTHOM.
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[IpousBoaubie 3meMeHTapHbIX (yHKIUNA. DopMynbl HaAXOXKIEHUS MPOU3BOIHOM
CYMMBI, IPOU3BEACHHS U YACTHOTO (DYHKIIUH.

[IpumeHeHrne TPOM3BOAHOW K HCCIEAOBAHMIO (PYHKIMHA Ha MOHOTOHHOCTb M
sKcTpeMyMbl. HaxokaeHne HauOoIbIIero 1 HaMMEHBIIEr0 3HauYeHUs! (PYHKIMY Ha OTPE3Ke.

IIpuMeHeHre MPOU3BOIHOM ISl HAXOXKACHUS HAWIIYYILErO PEIICHUs B IPUKIIAHBIX
3aj1a4ax, JUIsl ONPEeNIEHNs CKOPOCTH IIPOLecca, 3aJaHHOr0 (POPMYJION UITH TPaPUKOM.

[lepBoobOpasnas. Tabmuiia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpu4eckuii U (pu3nyecKuil cMpIcil. Beruncinenue uHTErpana
no popmyne Heiorona—JleitOnuna.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniry o0yuenus B 10 kiacce 00yyaromuiics MOIYyYUT CIASAYIONMIUE TPEIMETHBIC
pe3yJbTaThI:

YucJia 1 BbIYUCTICHNUA:

OTICPUPOBATH MOHATHAMU: PAIMOHATIBLHOE U ICHCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAS
U JIECATUYHAS IPOOB, POIICHTHI;

BBITIOJTHATh apu(METHUYCCKHUE ONepalliyd C PallMOHAIbHBIMA U JIEMCTBUTEIIbHBIMH
YHUCJIaMU;

BBITIOJTHATH TPUOMMKEHHBIC BBIUYMCIICHUS, UCIIOIB3YS MPaBUiIa OKPYTJICHUS, IeJIaTh
MIPUKUJIKY U OLIEHKY pE3yJIbTaTa BHIYUCICHUN;

OTIEpUPOBATh MOHSTUSIMU: CTENEHb C IIEJILIM TOKa3aTeJIeM, CTaHaapTHas (opma
3allMCH  JICUCTBUTEIBHOIO YHCIIA, KOPEHb HATypaJbHOW CTENEHU, HCHOJIb30BaTh
NOAXOAILYI0 (hOPMY 3aMMKUCH JeUCTBUTEIBHBIX YUCEN IS PEUISHUS TPAKTUYECKUX 3a1ad
Y MIPEJICTaBICHUS TAHHBIX;

ONEPUPOBATH TMOHATUAMHU: CHUHYC, KOCMHYC M TaHI€HC IPOU3BOJIBHOIO YIJa,
UCIIOJIB30BaTh 3alUCh IMPOU3BOJIBHOTO YyIJIa 4epe3 OOpaTHbIE TPUTOHOMETPUUECKHUE
(GyHKUIHU.

YpaBHeHMs U HEPaBeHCTBA:

OIIEPUPOBATh IOHATUAMM: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,  LIEJIOE,
pallMOHAIBHOE, HUPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHUE;

BBITIOJIHATh TIPEOOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH W  peniaTh
TPUTOHOMETPUUECKNE YPABHEHUS;

BBITIOJIHATh MPEOOpa30BaHMs 1EJBIX, PAIMOHATIBHBIX ¥  WPPANMOHAIBHBIX
BBIPOKCHUN W pelIaTh OCHOBHBIE THUIBI LEIbIX, PAMOHAIBHBIX U HPPAMOHAIBHBIX
YPaBHEHU U HEPABEHCTB;

NPUMEHSTh YPAaBHEHHUS M HEPABEHCTBA ISl PELICHHS MAaTEeMaTUYECKUX 3a/1ad U
3a/1a4 U3 pa3IuIHBIX 00JaCTel HAYKH M peabHOM KU3HH;

MOJIEJIMPOBAaTh PeaIbHbIE CUTYyalluu Ha SI3bIKE alreOpbl, COCTABIIATH BBIPAXKEHUS,
YPAaBHEHMS, HEPABEHCTBA IO YCJIOBHMIO 3a/1a4M, HMCCIEIOBAaTh IMOCTPOECHHBIE MOJENH
C UCIIOJIb30BAaHUEM armapara anreOpsl.
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DyHKUMM U TPaPUKU:

OMepUpOBaTh MOHATUSAMU: (PYHKIHUA, CMOCOObl 3amaHus (QyHKUMH, 00JacTh
onpeeleHUs] U MHOXKECTBO 3HAUCHUI QyHKIUHU, TpaduK QyHKIIMKM, B3aUMHO OOpaTHbIE
byHKINY;

OTIEpUPOBATh TOHATUSIMH: YETHOCTh M HEYETHOCTH (YHKIMH, HYIU (DYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

MCIIOJIh30BaTh Tpaduiky GYHKIHIA 711 peIIeHUs ypaBHECHUM;

CTPOUTh M YUTaTh TrpaduKU JHUHEHMHOW (QYHKIUHU, KBAAPATUYHON (PYHKIUH,
CTENIEHHOUW (PYHKITUH C TICJIBIM ITOKa3aTeIIeM;

MCIIONIh30BaTh Tpaduku HYHKIMHA JJIsT UCCIICIOBAHUS MIPOIIECCOB U 3aBUCHMOCTEH
IpU PEHICHUU 3a7ad U3 JPYruX Y4EOHBIX MPEAMETOB U PEAIbHOW KU3HU, BBIPAXKATh
dbopMyIamMu 3aBHCUMOCTH MEK/Ty BEIIMUNHAMM.

Havana mareMaTH4ecKOro aHAJIN3Aa:

ONEepUpOBaTh  TMOHATHUAMH:  TOCIENOBATEIBHOCTh,  apuMeTHdyecKkas U
reoMeTpudecKasi Iporpeccuu;

OTepUPOBAThH MOHATUSIMU: OECKOHEUHO yObIBaIOIas reoMeTpruueckasi mporpeccus,
cymMma 0€CKOHEYHO yOBIBAIOIIECH FreOMETPUIECKON MPOTPECCUU;

3a/1aBaTh MOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCO0aMU;

UCIIOJb30BaTh CBOMCTBA TIOCJIEIOBATENIBHOCTEN W MPOTPECCUU I PELICHHUS
peanbHBIX 33J1a4 MPUKIIAIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
ONIEPUPOBATH MOHATUSIMHU: MHOKECTBO, OIEPALIMU HAJlT MHOXKECTBAMM;
WCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaTr sl ONUCAaHUS PEabHbIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX TPEAMETOB;
OIIEpUPOBATH MOHATHUSIMMU: ONPEACICHUE, TEOPEMA, CIECACTBUE, TOKA3ATEIHCTBO.

K xoniry o0yuenus B 11 kiiacce 00y4aromuiics MOTYyYUT CIASAYIONMIUE PEIMETHBIC
pEe3yJIbTATHI:

YucJia 1 BbIYUCTCHHUA:

ONEPUPOBATH MOHATHUSIMU: HATYPAIBHOE, LIEJ0€ YHWCIIO, MCIOIb30BaTh MPU3HAKU
JIEJIMMOCTH TIEJIBIX YHCEN, PA3JIOKEHHE YMCIIAa HA MPOCTHIE MHOXKHUTEIN ISl PEIICHUS
3aja4;

ONIEPUPOBATH MOHATUEM: CTEIIEHB C PAlMOHAIBLHBIM [TIOKA3aTEIIEM;

OTIepUpPOBATh TOHATHSMU: JiorapuM Yucia, AECITHYHBIE W HaTypajbHBIC
JorapupMsl.

YpaBHeHUs U HEPABEHCTBA:

OPUMEHSTh CBOMCTBA CTENEHU s MpeoOpa3oBaHMs BBIPAXKEHUM, ONEPUPOBATH
MOHATUSAMU: II0OKA3aTEJIbHOEC YPaBHEHUE U HEPABEHCTBO, pPELIATh OCHOBHBIC TUIIbI
IIOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB;

BBINIOJIHATH MPEe0Opa30BaHUs BBIPAKEHUM, COAEepKaLIUX JIorapu(dmbl, OIEpUPOBATH
MNOHATUSIMU: JIOTapU(PMUYECKOE YpaBHEHHUE W HEPABEHCTBO, pPEUIaTh OCHOBHBIE THUIIbI
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Jorapu(pMUUECKUX YpaBHEHHUH U HEPABEHCTB;

HaXOJUTh PEIICHUS MTPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIEpUpOBaTh IOHATHSAMU: CHCTEMA JIMHEWHBIX YPaBHEHHH M €€ pelIeHue,
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH I PELICHUS NPAKTUYECKUX 3a/1a4;

HaXOJIUTh PEUICHUS IPOCTEUIIMX CUCTEM H COBOKYIIHOCTEM palMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJIEIMPOBAaTh PEaJbHbIE CUTYallUH HA SI3bIKE anreOpbl, COCTaBISATh BbIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3a/1a4d, UCCIIEI0BATh IOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BaHUEM alIapara anreopsl.

DyHKUMH U TPaPUKU:

OTICpUPOBATH MOHATUSIMHU: TIEpUOANIECKasT (DYHKITHS, TPOMEKYTKA MOHOTOHHOCTH
GyHKIIUMA, TOYKMA SKCTpeMyMa (YHKIIMW, HauOOJIbIlIee W HaWMEHBINEe 3HAYCHUS
GYHKIIMU HA TPOMEXKYTKE, UCIOIB30BaTh UX JJIs MCClenoBaHUs (YyHKIIMH, 3aJJaHHOU
rpapukoM;

OmnepupoBaTh  MOHATHAMHU: Tpaduku  TOKa3aTeIbHOH,  JOTapUPMUUYECKOU
U TPUTOHOMETPUYECKUX (DYHKIMNA, M300pakaTh MX HAa KOOPJAMHATHOM IIOCKOCTH U
UCIIOJIB30BaTh IS PEIICHUS] YPAaBHEHUM U HEPABEHCTB;

U300pakaTh Ha KOOPJAMHATHOM TUIOCKOCTH TpauKu JIMHEHHBIX ypaBHEHUI
Y UCIIOJIB30BaTh UX JIJIA PEUICHUSI CUCTEMBI JIMHEHHBIX YPaBHECHHUIA;

WCTIONB30BaTh Tpaduku GYHKIMH JJISI KCCIIENOBaHUs MPOIIECCOB U 3aBUCUMOCTEH
U3 IPYTUX YYEOHBIX JUCITUTUIMH.

Hayana MaTeMaTH4eCKOro aHamu3a:

ONEepUpPOBaTh MOHATUSIMM: HENpepblBHAsA (DYyHKLUMS, Mpou3BoJaHAsA (DyHKLUH,
UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3MYECKUU CMBICT MPOU3BOAHOW IJi pEUIeHUS
3az1ay;

HaXOAWThb TPOU3BOJHBIE 3JEMEHTAPHBIX (QYHKIUH, BBIYUCIATH IMPOU3BOJIHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (PYHKLIUA;

MCIIOJIb30BaTh TMPOU3BOJHYIO JUIsl UCCEeNOBaHUS (YHKUMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YJbTaThl HCCIAEAOBAHUS K TOCTPOCHUIO I'pa(KOB;

UCIIOJI30BaTh NPOU3BOJHYIO  JUII  HAXOXKACHUS  HAWIYYIIEro  PEIICHHS
B [IPUKJIAIHBIX, B TOM YUCJIE COLMAIBHO-DKOHOMUYECKUX, 3a/1a49aX;

OTIepUPOBAThH MOHATUSAMU: IEPBOOOPA3HAs U UHTErpasl, HOHUMATh T€OMETPUUECKHI
U (PU3UYECKUN CMBICI UHTETPAIA;

HaXOAUTh TEPBOOOpa3HBIE DBJIEMEHTAPHBIX (YHKUUN, BBIYUCIATH HHTErpall
no ¢popmyne Herorona—JleiiOnuna;

pemiath MPUKIAIHBIE 3aJadyd, B TOM YHCIE COLMAIBHO-)KOHOMHUYECKOTO U
(du3znyecKoro xapakTepa, CpeCTBaMH MaTEMaTHYECKOTO aHAIN3A.
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10 KJIACC
HaunmenoBanue pazgena  KonuuecTBo OcHOBHOE coZIep KaHMe OcHOBHBIE BU/IbI JEATEIHHOCTH
(TembI) Kypca 4acoB 00yJarommxcsl
MHOecTBa palliOHAIbHBIX 14 MHO0kecTBO, OTIepaIiu Hcnonab3oBaTh TEOPETUKO-

U NEMCTBUTEIBHBIX YUCET.
PanmonanbHble ypaBHEHUSA U
HEpPABEHCTBA

HaJl MHOXECTBaMu. J{narpaMmbl
Ditnepa—BenHa.

PartmonansHubie unciia. OObIKHOBEHHBIC
U JICCSITUYHBIC APOOH, TIPOLICHTHI,
OECKOHEUHbIE TIEPUOIUIECKUE TPOOH.
Apudmerrnueckue onepanuu

C palMOHAJIbHBIMHU YUCIIAMH,
npeo0pa3oBaHUs YUCIOBBIX
BbIpakeHuil. [Ipumenenue apooeit u
MPOLICHTOB ISl PELICHUS PUKJIIATHBIX
3a71a4 U3 pa3IMYHbIX OTpacael 3HAaHUHN
Y PEaJIbHOM KU3HU.

JleCTBUTENIBHBIC YHCIIA.
PanronanbHbIe M HppaliMOHATIEHBIC
yucaa. ApudMeTHIecKue onepauu

C NEUCTBUTEILHBIMUA YUCIIAMM.
[Tpubnu>xE€HHbBIE BRIUKUCICHUS, ITPaBUIa
OKPYIJICHUS, IPUKHUIKA U OLICHKA
pe3yJiibTaTa BEIYUCICHU.

MHOKECTBEHHBIN anmnapar

JUISL OITUCAHUSL XOJ1a PEILIEHUS
MaTeMaTHYEeCKUX 3a]1a4, a TaKKe
pEAIBHBIX MPOILIECCOB U SIBIICHUU,

IIPY PELICHUU 3a7a4 U3 JIPYTUX
y4eOHBIX MPEIMETOB.

OnepupoBarb NOHATHSIMM:
PAalHOHAIIBHOE YUCJIIO, IEUCTBUTEIBHOE
YHUCJI0, OOBIKHOBEHHAs P00k,
JecsATUYHAs APOOb, TPOLICHTHI.
BoInosHaTh aprdMeTUIEeCKre
omnepanuu ¢ PaluOHAILHBIMU U
JNEUCTBUTEIbHBIMU YUCIIAMU;
pUOTNKEHHBIC BHIYUCIICHHUSI,
VICTIOJIb3YS MIPABUJIA OKPYTJICHUS.
Jenars NPUKUAKY M OLIEHKY
pe3yabpTaTa BHIYUCIIEHUM.
OnepupoBaTb NOHATUAMMU:
TOXJECTBO, YPABHEHUE, HEPABEHCTBO;
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ToxxnecTBa 1 TOXKIECTBEHHBIC
npeoOpazoBanus. YpaBHEHUE, KOPEHb
ypaBHeHUsI. HepaBeHCTBO, perieHne
HepaBeHCTBAa. MeTo I HHTEPBAJIOB.
Pemenue niensix u qpoOHO-
palMOHANBHBIX YPaBHEHUH 1
HEPaBEHCTB

1IEJIO€ U PAIMOHAJIBHOE YPAaBHEHHUE,
HEPABEHCTBO.

BbInoiHATH Npeodpa3oBaHuA LIEJIbIX
Y PallMOHAIBHBIX BBIPAXKECHUM.

PemaTtb OCHOBHBIE THUITBI LIEIBIX
HMppalMOHAIbHBIX YPABHCHUN U
HEPABCHCTB.

IIpuMeHATH paluoOHaIbHbIC
YpPaBHEHUS U HEPABEHCTBA

JUTS pEIICHUSI MaTEMaTUYECKUX 3a1a4
Y 3a/1a4 U3 PA3IUYHBIX 00JIacTeil HAYKU
Y pEATBbHOM >KU3HU

®yukiuu u rpaduku. CTeneHb
C LEJIBIM [TOKa3aTeeM

@OyHKIUS, CIOCOOBI 3aaHus PYHKIUY.
B3aumuo obpatubie ¢pynkuuu. ['padux
GyHKLIHH.

OO6nacTh onpeesieHns U MHOXKECTBO
3HaueHu pysHkiuu. Hymm ¢pyHkiumu.
[IpomexyTKH 3HAKOTIOCTOSTHCTBA.
YETHbIE U HEUETHBIE (PYHKIIUU.
CreneHb ¢ LEIbIM IOKA3aTEIIEM.
CranpaptHas ¢hopma 3anucu
JICUCTBUTEIBHOTO YHCJIA.
Hcnonp3oBanne moaxoasimeid GopMbl
3aMKCH JICWCTBUTEIIbHBIX YNCET

JUTSL peLIeHUs] TPaKTUYECKUX 3a/1a4

Y TIPEJICTABIICHUS TaHHBIX.

OnepupoBaTh NOHATUAMM: PYHKITHS,
crocoObI 3a1aHus GYHKIMU, B3AUMHO
oOpatHble (QYHKIMU, 00JIaCTh
OTIpe/ICTICHUS] 1 MHOXKECTBO 3HAUCHHIA
bynkunn, rpa@uk GyHKIUN; 4ETHOCTh
U HEYETHOCTh (DYHKIIMH, HYJIH
GyHKIIHHA, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA.

BeinosHaTH peodpa3oBanus
CTETICHEH C IIeJIBIM TTOKA3aTeIIeM.
Hcrnonb3oBaTh CTaHAAPTHYIO GOPMY
3aIlMCH JICUCTBUTEIILHOIO YHCIA.
DopMyJIHMpPOBATH

U WIJIIOCTPUPOBATH rpaduyecKu
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CreneHHast yHKITUS C HATYPaTbHBIM
U [EJIBIM TT0Ka3aTesieM. E€ cBoiicTBa 1

rpaduk

CBOMCTBA CTENEHHON (YHKITUH.
Bripaxarsb ¢popmMyIaMu 3aBUCUMOCTH
MEXy BEITMYMHAMU.

HUcnoab3oBath HMppoBbIe pecypchbl
JUTSL IOCTPOCHUSI TpapuKoB QYHKIIUU

Y U3YYCHHS UX CBOVCTB

ApudmeTHuecKknii KOpeHb
N—OM CTEIECHH.
WppanuoHanbHble ypaBHEHUS
Y HEpaBEHCTBA

18

ApudmeTnueckuii KOpeHb
HATypaJIbHOM cTeneHu. JlencTBus

¢ apuPMETHIECKUMU KOPHSIMU N—OH
CTEIICHH.

Pemenne uppanmoHanbHbIX ypaBHEHUN
Y HEPABEHCTB.

CsoiictBa u rpaduk KOpHs N-0i
CTEIICHH

D®opMyIHPOBATH, 3aNIMCHIBATH

B CMMBOJINYecKoi popme

Y WITKOCTPHPOBATh IPUMEpPaMu
CBOWCTBA KOPHS N-Oi CTENECHU.
BoimoaHsaTh npeoOpa3oBaHus
UPPALMOHATIBHBIX BBIPAXKEHUH.
PemiaTe OCHOBHBIE THIIBI
UPPALMOHAIBHBIX YPABHEHUI

Y HEPABEHCTB.

IIpumeHATH AJ151 penieHus
Pa3JIMYHBIX 32124 HPPALMOHAIIBHbIE
YPaBHEHMS U HEPABEHCTBA.

Crpontb, YnTATH rpauK KOpHS N-0H
CTEIICHH.

HUcnoab3oBath nudpoBbie pecypcesbl
JUTsl TIOCTPOEHMSI TpaMKOB (DYHKIIMIMA
Y U3YUYEHHsSI UX CBOWCTB
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®opMyIIbl TPUTOHOMETPUH. 22 CuHyC, KOCUHYC U TaHTeHC 4nciioBoro | OnepupoBaTh MOHATHAMM: CHHYC,
‘Tpuronomerpuyeckre aprymeHTa. ApKCUHYC, apKKOCHUHYC KOCUHYC U TAHT'€HC IIPOU3BOJILHOIO
YPaBHEHUS Y ApKTaHI€HC YUCJIOBOTO apTyMEHTA. yria.
Tpuronomerpuueckasi OKpyKHOCTb, HUcnoab30BaTh 3anuch
ONpEeIeJICHHE TPUTOHOMETPUUECKUX MIPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE
(yHKIIUN YUCIOBOTO apryMEHTa. TPUTOHOMETPHUIECKHUE (DYHKITHH.
OCHOBHBIE TPUTOHOMETPUUECKHUE BoinosiHATH peodpazoBanus
dopmyisl. [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAXKEHUH.
TPUTOHOMETPUYECKUX BBIPAKECHUU. PemiaTs OCHOBHBIE TUITBI
Pemienre TpUroHOMETPUYECKUX TPUTOHOMETPUYECKUX YPABHCHUN
YpaBHEHUI
[TocnenoBarenbHOCTH 5 [locnenoBaTrenbHOCTH, CIIOCOOBI OnepupoBath NOHATHSIMM:

U MPOTPECCU

3aJlaHuA MOCJIEeI0BATEIbHOCTEM.
MOHOTOHHBIE MOCIEN0BATEILHOCTH.
Apudmerrnueckasi U TeOMETpUIECKast
nporpeccur. beckoHeuHo yObIBaroIas
reOMETPUYECKASI TPOTPECCHS.

CymMa GecKoHEYHO yOBIBaroIIei
reOMETPUUECKOM MPOTPECCUM.
®opmyia CI0KHBIX IPOIIEHTOB.
Hcnonbs3oBaHue nporpeccuun

JUTSL pEUIEHUST PeaJIbHBIX 3a/1a4
MPUKJIATHOTO XapaKTepa

MOCJIEI0OBATEIBHOCTD,
apu(pMeTniecKas u reoMeTpuiecKas
nporpeccuu; 0ECKOHEUYHO yObIBaromiast
reOMETPUYECKAs] IPOrPECCU, CyMMa
OCCKOHEUHO YOBIBAOIIICH
r€OMETPUYECKOM MPOTPECCUH.
3agaBaTh I10CJIEJ0BATEILHOCTHU
Pa3TUYHBIMU CIIOCOOAMMU.
IpumeHaTs Gopmy.ly CJIOKHBIX
MPOIEHTOB /IJIsl pellleHus 3a71a4

U3 pEAIbHOU IIPAKTUKU

(C UCTIOJIB30BAHUEM KaJIbKYJISATOPA).
HUcnoab3oBaTh CBOMCTBA
MOCIIEIOBATEIBHOCTEN U MPOTPECCUI
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A pCIICHUA PCAJIBHBIX 3a1a4
IMPUKIIATHOI'O XapaKTCpa

[ToBTOpeHmE, 0000IIECHNE, 3 OCHOBHBIE MOHATHS Kypca anreOpsl IIpuMeHSATH OCHOBHBIC ITOHSATHS Kypca
CHCTEMaTH3aIUsl 3HAHUH M HavaJ MaTeMaTHYECKOIro aHaJIn3a anreOphl U Ha49aJl MATEMATHIECKOTO
10 kyacca, 00001IeHIE aHaju3a i penieHus 3a1a4
Y CHCTEMAaTH3alHs 3HAaHWUI U3 PCATBHOM KU3HHU B JPYTUX
MIKOIBHBIX JUCIIATUINH
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
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11 KJIACC
HanmenoBanue paznena | KomudecTBo OCHOBHOE coJIepxKaHue OcCHOBHBIE BUBI IEITEIIBHOCTH
(Tempbl) Kypca 4acoB 00yYaroIIMXCs
CremneHb ¢ pallMOHAJIbHBIM 12 Crenensp ¢ paMOHaJIbHBIM DopMyJTHPOBATH, 3ANNCHIBATH
MMOKA3aTEIIEM. nokasaresieM. CBOICTBa CTEIEHH. B CHMBOJIHY€ECKOI (popme
[TokazaTenbpHasT PYHKITHS. [IpeoOpa3zoBaHue BbIpaXKEHHUI, U WIJIOCTPUPOBATH PUMEPAMU
[loka3arenbHbIE YPABHEHUS CoJiep KallluX PAllMOHAJIbHBIE CTENIEHU. | CBOMCTBA CTEIICHH.
Y HEpAaBEHCTBA [Toka3arenbHbIE YPABHEHUS IIpuMeHsATH CBOMCTBA CTENIECHU
Y HEPABEHCTBA. U1 Ipeo0pa30BaHUs BbIPAKEHUH.
[TokazaTtenbHast pyHKIus, € cBolicTBa | DoOpMyJIMPOBaTH
u rpaduk U WIJIIOCTPUPOBATH rpapuuecKun
CBOMCTBA MOKa3aTeIbHON (PYHKIUU.
Pematb OCHOBHBIE THUIIBI
IIOKA3aTEJIbHBIX YPAaBHEHUMN
U HEPaBEHCTB.
Hcnoab3oBath nugpoBbie pecypcesbl
JUTSl TOCTPOEHUSI TpauKOB (DYHKIIMIMA
Y U3YUYCHUS UX CBOMCTB
Jlorapudmuueckas GyHKITHUS. 12 Jlorapudwm uncna. Jlecaruunnie DopMyJTHPOBATH, 3ANINCHIBATH

Jlorapupmuueckne ypaBHEHHUS
U HEpaBEHCTBA

U HaTypajbHBIC JIOTapU(DMBEI.
[IpeobpazoBaHue BbIpaKEHUH,
coJiepKaIux JoTapuMebl.
JlorapudmMuueckre ypaBHCHHS
Y HEpAaBCHCTBA.

B CMMBOJINYeCKOM popme

Y WIJIIOCTPUPOBATH IPUMEpPaMHu
cBolicTBa jorapudma.

BbInoHATH npeodpa3oBaHus
BBIPKEHUI, COIEPKAIIHNX JIOTapU(MBI.
DopMyJHPOBATH
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Jlorapudmuueckas GyHkius, eé
CBOMCTBA U rpaduk

U WIIKCTPUPOBATh rpayecKu
CBOICTBa norapu@mMuueckoi QyHKIUH.
PemiaTs OCHOBHBIE THUIIBI
JgorapuMUYECKUX YpaBHEHU N

Y HEPaBEHCTB.

Hcnoab3oBath HugpoBbie pecypchl
JUISL TTIOCTPOCHMS TpauKOB (PYHKITHMA

Y U3YYEHHUSI UX CBOMCTB.
3HAKOMHTBCS ¢ MCTOPUEI Pa3BUTHS
MaTEeMaTHUKU

TpuronoMeTpuuecKkue
(GyHKUMU U UX rpaduKH.
TpuroHoMeTpuueckue
HEPABEHCTBA

Tpuronomerpuyeckue QpyHKIUHU, UX
CBOMCTBA U rpauKH.

[Ipumepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

OnepupoBartb

MOHSATUEM TIepruoandecKast PyHKIIHUS.
CrpouTh, aHAJIM3UPOBATH,
CpaBHMBATB IpaduKu
TPUTOHOMETPUUYECKHUX (PYHKITUH.
DopMyJIHPOBATH

Y WIJIIOCTPUPOBATH rpaguyecKu
CBOMCTBA TPUTOHOMETPUYECKUX
byHKIIUH.

Pemates npocrenme
TPUTOHOMETPHUUECKNE HEPABEHCTBA.
Hcnoab3oBath rpapuku s
pelIeHUsI TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnoab3oBath uupoBbIe pecypchbl
JUISL TTIOCTPOCHMS TpauKOB (PYHKITHMA
Y U3y4YeHUS UX CBOWCTB

[IpousBogHas. [Ipumenenne
MMPOU3BOJHOM

24

HenpepwiBubie GyHkImu. Metos

HHTCPBAJIOB AJIs pCIICHUS HCPABCHCTB.

[TpousBogHas pyHKIMN.
['eomeTpuyeckuii u pu3NUECKU
CMBICJI TPOU3BOTHOM.

[Ipon3BoAHBIE 3JIEMEHTAPHBIX
bynkuuii. [TponsBogHast CyMMBI,
MIPOU3BEJICHUS, YACTHOTO (DYHKITUH.
[IpuMeHeHue MPOnU3BOAHOM

K UCCIIEOBaHUIO (PYHKITUI

Ha MOHOTOHHOCTb Y SKCTPEMYMBI.
Haxoxnenne HanbobIero

¥ HAaUMEHBIIETO 3HaAUYCHUS (QYHKIINH
Ha OTpE3Ke.

IIprmeHenue mpou3BOHOM

JUISL HAXO0KJICHUST HAWITYYIIIErO
pelIeHrs B IPUKIIAJHbIX 3aa4ax,
JUTSL ONIPEEIIEHHs] CKOPOCTH MpoLEcca,
3aaHHOTO (hopMyJIon Ui rpadukom

OnepupoBaThb NOHATHSIMM:
HEeTnpepbIBHAS (DYHKITHS; TPOU3BOTHAS
(GYyHKITUH.

Hcnonb30BaTh reOMETPUUECKUI

U (pU3NYECKUN CMBICIT TPOU3BOTHOM
IUISL PELICHUS 3a/1a4.

Haxoauthb npou3BOgHbIE
AJIEMEHTAPHBIX QYHKINH, BBIYUCIAATD
MIPOU3BOIHBIC CYMMBI, TIPOU3BEICHUS,
YacCTHOTO (DYHKIIMIA.

Hcnoab30BaTh NPOU3BOAHYIO

JUTSl CClIeIOBaHUs (PyHKIIMU

Ha MOHOTOHHOCTb U KCTPEMYMBI,
NPUMEHSITH Pe3yJibTaThl
HCCJIeI0BAHMS K TIOCTPOCHUIO
rpadukoB. [IpuMeHSITH TPOU3BOIHYIO
JUISl HAXOKJICHUST HAUJTYqIIIeTO
pellleHusl B TPUKIJIQJAHBIX, B TOM YHUCIIE
COIIMAJIbHO-PKOHOMHMYECKHX, 3a/1adax.
3HAKOMHUTBHCS ¢ UCTOPHEH Pa3BUTHUS
MaTeMaTUUECKOIro aHaJIM3a
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WHTerpan u ero npuMeHEHHUs 9 [lepBooOpaznas. Tabmuna OnepupoBatb NOHATHSIMH:
NepBOOOPa3HbIX. nepBooOpa3Has, UHTErpall.
HNuTerpai, reoMeTpuyeCcKuit Haxoauts niepBooOpa3Hbie
U (U3UYECKUN CMBICI UHTErpaa. AJIEeMEHTAPHBIX (PYHKIUH; BBIYUCIAATH
Brruncnenme nnrerpania mno gopmyie uHTerpan no gopmyJie Herorona—
Herorona—JleitOnuia JleiOnuIIA.
3HAKOMHUTBHCH ¢ HCTOPHUEH Pa3BUTHUA
MaTeMaTU4YECKOro aHAIN3a
CucrteMbl ypaBHEHHU 12 CucTeMbl JIMHENHBIX YPaBHEHUIA. OnepupoBatb NOHATHIMM: CUCTEMA

Peuienue npukiagHbIxX 3a1a4

C IIOMOILIBIO CUCTEMBI JIMHEHUHBIX
YpPaBHEHUM.

CHCTEMBI M COBOKYITHOCTH LIETIBIX,
pPalMOHAIIBHBIX, UPPALlOHAJIbHBIX,
NOKa3aTeNbHbIX, JIOTAPUPMUIECKIX
YPaBHEHUI U HEPABEHCTB.
Hcnonb3zoBanue rpa@ukoB PyHKIUN
JUISl PELLIEHUs] YPABHEHUM U CUCTEM.
IIpumeHeHne ypaBHEHUN, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a71a4

U3 pa3IMYHBIX 00acTel HayKu

Y PEasbHOMN KU3HU

JIMHEVHBIX YPAaBHEHUH U €€ PELICHHUE.
Hcnoab3oBaTh cucTEMY JINHENHBIX
YPaBHEHUH JJI pELICHUS
IIPAKTHYECKUX 3a7a4.

Haxoauth pereHus npoCcTeNImx
CHUCTEM M COBOKYITHOCTEN
PalMOHAIBHBIX YPAaBHEHUIN

Y HEPABEHCTB.

Hcnoan3oBath rpaduku QyHKIMi
JUISl PELLICHUS] YPaBHEHUM.
MoaennpoBaTrhb pealibHbIE CUTyallUN
Ha SI3bIKE aNreOphl, COCTaBIATh
BBIPAKEHHUSI, yPABHEHUS, HEPABEHCTBA
Y CUCTEMBI I10 YCIIOBHUIO 3a7a4H,
HCCJIEe10BAaTh OCTPOCHHBIE MOJeJIH
C MCIOJIb30BAaHUEM ammnapara ajnreopsl
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HarypanpHblie u nensie yncna

HarypansHubie u nensie uncna
B 33/1a4axX U3 PEAJIbHOM JKU3HU.
[Ipy3HaKK IETMMOCTH LIEJIBIX YU CEI

OnepupoBaTh NOHATHAMM:
HATYypaJbHOE YKCIIO0, LIET0E YUCIIO.
Hcnonb30BaTh NPU3HAKY IETUMOCTU
LEJBIX YHUCE, PAa3JIOKEHUE YU CIIa

Ha TPOCThIE MHOXKUTEIH JJIsl PEIICHUS
3a1a4y

[ToBTOpEeHME, 0000MIIECHNE,
CUCTEMATHU3AIUS 3HAHUI

18

OCHOBHBIE ITOHATHUS Kypca alireOopsbl
M HaYaJI MaTEMaTHYECKOI0 aHaAIN3a,
0000IIIEHNE U CUCTEMATU3ALINS 3HAHUI

PemiaTe nmpuk/agHbie 3a1a4u

U3 pa3IuYHbIX 00JacTel HAyKH

Y pEaJbHOM )KM3HU C IIOMOLIBIO
OCHOBHBIX MOHSTHUN Kypca ajireOpsl
Y HayaJl MaTEMaTU4YECKOT0 aHAJIN3a.
Bbi0upaTh ONTUMAaJIbHBIE CITOCOOBI
BBIYHUCIICHUN.

Hcnoab3oBaTh 1JIs pelieHus 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOKMCTBA (DYHKIIMI

U rpaMKoB

OBLIEE KOJIMYECTBO
YACOB IIO ITPOIT'PAMME

102
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®EJIEPAJIBHASI PABOYASI ITIPOTPAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

INOACHUTEJBHAA 3AIIMCKA

BaxxHocTh yueOHOro Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro O0OIero
oOpa3oBaHusi OOYCIIOBJI€HA MPAKTUYECKON 3HAYMMOCTHIO METaIlpPeIMETHBIX u
MPEIMETHBIX PE3yJbTaTOB OOYYCHHS TEOMETPUM B HAMPaBICHUH JIMYHOCTHOTO
pa3BuTUg  0OydYarommxcsi, (GopMUPOBaHUS (DYHKIMOHATIBHOW  MaTeMaTHYECKOU

TPAaMOTHOCTH, H3yYCHHUS IPYTUX yU4eOHBIX AUCIUILUIHH. Pa3BuTre y o0ydaromumxcs
MPaBUJIBLHBIX MIPEACTABICHUNA O CYIITHOCTH M MPOUCXOKIACHIUN T€OMETPHICCKIX
abCTpakiMi, COOTHOLIEHUH PEAJIbHOTO0 W HJIEAJIbHOrO, XapaKTepe OTpakKeHUs
MAaTeMaTUYECKOW HAYKOU SIBJICHUM U IIPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUU
B CHCTEME€ HayK W POJM MATeMaTHYE€CKOTO MOJECIMPOBAHUS B HAYYHOM TMO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS 00yUAIOLHXCS, a
TaK)Ke Kau4eCTB MBIITUICHHS, HEOOXOMMBIX TSI aJalTaIlii B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBIsICTCS OAHUM 13 0A30BBIX MTPEAMETOB Ha YPOBHE CPEHETO 00IIEro
o0pa3oBaHus, TaK Kak OOECIEYMBAECT BO3MOXHOCTh H3YYEHHUSI KaK JUCHUILIUH
€CTECTBEHHO-HAYYHOM HAMPABIEHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe MbllUIeHHE, (HOPMUPYEMOE TMPU HM3YUYCHUH OOYYAIOIIMMUCS
MOHATHHHBIX OCHOB T€OMETPUH U TIOCTPOCHHUH IIETIOYKH JIOTHICCKUX  YTBEPIKICHHM
B XOJI€ PEILICHUS T€OMETPUUECKUX 3a]1a4, YMEHHE BBIIBUTATh U OMPOBEPTATh TMIIOTE3bI
HETIOCPEICTBEHHO HUCIIONIB3YIOTCS MPH PEIICHUH 33]]a9 €CTECTBEHHO-HAYYHOTO ITUKJIA,
B YaCTHOCTH U3 Kypca (PU3nKH.

YMeHue OpueHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO BCEX
o0nacTsax JAesITenbHOCTH 4YenoBeka. OpHeHTalus dYeloBeKa BO BPEMEHH W
MPOCTPAHCTBE — HEOOXOAUMOE YCIIOBHE €T0 COIMAIBHOTO ObITHS, (hopMa OTpaKEHUS
OKPYKaIOIIET0 MHUPA, YCIOBUE YCIENTHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3oBaHMS
nercTBUTETLHOCTH. OmepupoBaHUe MPOCTPAHCTBEHHBIMU oOOpa3amMu OOBEIUHSET
pasHble BUABl Y4eOHOM ¥  TPYJOBOM  JCSATENBHOCTH,  SIBISIETCS  OJHUM
U3 MPo¢EeCCHOHATBHO BaXKHBIX KA4E€CTB, MOATOMY aKTyallbHa 3a7ada (OPMUPOBAHUS
y OOydarmuxcs MPOCTPAHCTBEHHOTO MBIIUICHUS KaK PasHOBUAHOCTH OOpa3HOTO
MBIIJIEHUST — CYIIECTBEHHOT0 KOMIIOHEHTa B TMOJTOTOBKE K IPAKTUYECKOM
JEATECTLHOCTH 110 MHOTHM HaIPABJICHHSIM.

Lenb ocBOeHMS IporpaMMbl yaebHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE
o0yueHusi — oO01Ie00pa3oBaTeyibHOE U OOIIEKYJIBTYPHOE PA3BUTHE OOYYarOIIUXCS
yepe3  obecrieueHHE  BO3MOXXKHOCTH  NPUOOpETeHHs] | UCTIOJIb30BAHUS
CHUCTEMaTUYCCKUX TEOMETPHUCCKUX 3HAHWM U JCUCTBUH, CIICIU(PUIHBIX TCOMETPHH,
BO3MOYKHOCTH YCIEIIHOTO TPOJODKCHHSI 00pa3oBaHUs MO CIEIHAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCTIOJIB30BAHIEM FT€OMETPHUH.

[IpuopureTHpIMU  3alayaMud  OCBOGHHMS ydeOHOro Kkypca «['eomerpum»
Ha 6a30BoM ypoBHe B 10-11 kiaccax sBISIOTCS:
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(dopMupoBaHUE MPEICTABICHHUS O TEOMETPUM KaK 4acTH MHUPOBOW KYJIbTYpPHI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TMPEICTABICHUS O MHOTOIPAHHHMKAX W TeJaxX BpallleHHUs Kak
0 BAXKHEUIIMX MATEMAaTHYECKUX MOJEIIAX, MO3BOJSIONIMX OIKCHIBATh U HU3yYaTh
pa3HbIE SIBJICHUSI OKPYKAIOILIET0 MUPA;

dbopMHpOBaHHE YMEHHUsSI paclio3HaBaTh Ha 4YepTekaxX, MOJEISAX U B PeaTbHOM
MHpE MHOTOTPAHHHKH U TE€J1a BPAILICHHUS;

OBJIAJICHHE METOJAaMH peLIeHUs 3a/lad Ha TMOCTPOCHHS Ha HU300paKEeHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHUSA ONEPUPOBATH OCHOBHBIMHU MOHATUSIMU
0 MHOTOTpaHHUKAX U TeJlaxX BPAIICHHs U UX OCHOBHBIMHU CBOMCTBAMH;

OBJIAJICHHUE aJTOPUTMAaMHU PEIICHUS OCHOBHBIX THUIOB 3ajay, (HOPMHUPOBAHUE
YMEHMSI ITPOBOJUTH HECJIOXKHBIE [OKA3aTEJIbHBIE PACCYXICHHS B XOJE PEIICHHMS
CTEPEOMETPUYECKUX 3a7a4 U 33/1a4 C IPAKTUUECKUM COACPKAHUEM;

pa3BUTHE MHTEUIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH OO0yyaroumxcs,
[IO3HABATEJIbHOM  aKTUBHOCTH,  MCCJENOBATEIBCKMX  YMEHUH, KPUTHUYHOCTH
MBIILJICHUS;

(dopmupoBaHre (QYHKIMOHAJIBHON TI'PAaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHHU:
YMEHHE paclo3HaBaTh TMPOSBICHUS TEOMETPUUYECKHX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEAJbHBIX JKU3HEHHBIX CUTYALMSIX U MPU U3YYEHUH JAPYTHUX
y4eOHBIX  MPEJAMETOB, MPOSBICHUS  3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
(GopMyIMpOBaTh UX Ha SI3bIKE T€OMETPUU M CO3/1aBaTh I'€OMETPUYECKHE MOJIEIH,
IPUMEHATH OCBOEHHBIM TE€OMETPUYECKHMI ammapaTr [Uisi pelieHus IPaKTUKO-
OpUEHTHUPOBAHHBIX 3a/ay, MWHTEPIPETUPOBATH M  OLICHUBATH NOJIyYeHHbIE
pe3ynbTaThlI.

OTnMYUTENBbHON  OCOOCHHOCTBIO MPOrpaMMbl MO TE€OMETPUU  SBIIAETCS
BKJIIOUEHHE B KypC CTEpPEOMETPUM B Hayaje €ro M3y4eHus 3aJad, pelaeMbIX
Ha YpPOBHE HMHTYUTHUBHOI'O MO3HAHUS, U ONpENeNEHHbIM O00pa3oM OpraHM30BaHHAS
paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO
MBIIJICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET
K JAJIbHEUIIEMY U3YUEHUIO PEIMETA.

[Ipeanourenue oTHaércs HArISAHO-KOHCTPYKTUBHOMY METOIYy OOY4Y€HHs, TO
€CTh TEOPETUYECKME 3HAHMUSI MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKOM  JEATEIBbHOCTU. Pa3BUTHE TIPOCTPAHCTBEHHBIX  MPEACTABICHUMN
y O0OydYarommMxcsi B Kypce CTEPEOMETPUM MHPOBOAMUTCA 3a CYET pelIeHHus 3ajad
Ha CO3JaHH€ NPOCTPAHCTBEHHBIX 00pa3oB M 3agad Ha  ONEpUPOBaHUE
MpOCTpaHCTBEHHbIMU oOpazamu. Co3ganue o0paza TPOBOAUTCS C  OMOPOU
Ha HarJIsJHOCTh, a OTIEPUPOBAHKE 00Pa30M — B YCIOBUSAX OTBJICUCHUS OT HATJISTHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEpKaHUSI.

OCHOBHBIMHU COJIEp)KaTEIbHBIMU JIMHUSIMH y4eOHOro kypca «l'eomeTpusi»
B 10-11 «kmaccax sBusitoTcsi: «MHoOrorpaHHukmn», «lIpsiMple ©  MIOCKOCTH
B IIPOCTpaHCTBE», «Tena BpameHus», «BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBEY.
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dopmupoBaHUE JIOTHYSCKUX YMEHHIA pacIpeIeIIIeTCs HE TOJIBKO 10 COJIEPKATEITbHBIM
JMHUSM, HO | TI0 ToZaM O0y4YeHHsI Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHusl.

Conmepxanre 00Opa3oBaHMs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3ysbTaTaM
OCBOGHHUSI TIPOTPpaMMBI IO TEOMETPHH, paCHpeleiICHHBIM TI0 ToJaaM OO0ydYeHwus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaJICHAE TCOMETPHISCKUMHU TTOHSATHIMH
Y HaBBIKAMHU OCYIIECTBIISUIOCH IMOCIEIOBATEIFHO U MOCTYIATEIBHO, C COOIIOICHUEM
IIPHUHIIATIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIMCH B OOIIYI0 CHCTEMY
TE€OMETPUUYECKUX TIPECTABICHUN 00yUYaIONINXCs, paclIupsis U yriryossis e€, oOpa3ys
IPOYHBIE MHOXKECTBEHHBIE CBSI3H.

OOmiee 4YKMCIO YacoB, PEKOMEHJOBAHHBIX [UJISI M3YYCHHs Yy4eOHOTO Kypca
«["eomerpusi» — 102 gaca: B 10 kimacce — 68 wacos (2 waca B Heneno), B 11 kimacce —
34 yaca (1 gac B HeneNIO).

COAEPKAHUE OBYUEHUA

10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE NIOHATHUS CTEPEOMETPUHN. T0OYKa, IpsIMas, INIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM MTOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUU
Y CIICJICTBUS U3 HUX.

B3anmHOEe pacnosiokeHHE TPSMBIX B IIPOCTPAHCTBE:  IIEPECEKArOLIUECH,
IapajuleNIbHbIE U CKPEIMBAIOIIMECS NpsiMbIe. [[apaninenbHOCTh NPAMBIX U IIJIOCKOCTEN
B INIPOCTPAHCTBE: NapajuIeNIbHbIE IPSAMBIE B IPOCTPAHCTBE, IMAPAJUICIBHOCTh TPEX
MPSMBIX, IMAPAUICIIBHOCTh MPSIMOM M IUIOCKOCTU. YTJbl C COHAIlPaBJICHHBIMU
CTOPOHAMH, YrOJl MEXAY IPSAMBIMHA B NMPOCTpaHCTBE. llapamienbHOCTh MIIOCKOCTEN:
MapajyleJbHbIE IUIOCKOCTH, CBOMCTBA MapajulebHBIX ILIOCKOCTeW. IIpocrenmume
MPOCTPAHCTBEHHbIE (QUTYpPhl Ha TUIOCKOCTH: TETpadqp, KyO, Mapaienenunes,
MMOCTPOEHUE CEUCHUM.

[lepnieHAUKYISIPHOCTh NPAMOM M IUIOCKOCTH: IEPIEHAUKYJISIPHBIE IMPSIMbIE
B IIPOCTPAHCTBE, MPSIMbIC TAPAJUIEIbHBIC U IEPIICHANKYIISIPHBIE K INIOCKOCTH, TPU3HAK
MEPIIEHAUKYJISIPHOCTH MPSIMOM U TJIOCKOCTH, TEOPEMA O IPSAMOU NEPIECHAUKYISIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEKIY MPSIMOM U IIIOCKOCTHIO, JBYTPAHHBIN
YTOJ1, JUHEWHBIA YTOJI ABYTPAHHOTO yria. [lepnenauKyisp 1 HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOU 10 TIIOCKOCTH, MPOEKIUS (QUTYPHI
Ha TUIOCKOCTh. [lepneHauKyasspHOCTh IUIOCKOCTEN: MPU3HAK MNEPHEHAUKYISIPHOCTH
JIBYX TJIOCKOCTEN. Teopema 0 TpEX NMepHeHANKYJIISIpax.

MHororpaHHuKHU
[ToHsiTHE MHOTOTPAaHHWKA, OCHOBHBIE JIEMEHTHI MHOTOTPAHHMKA, BBIMYKIIbIE U
HEBBINYKJIBIE MHOTOIPAaHHHMKH, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TpaHU U OCHOBAHHS TMPHU3MBI, MpsAMas W HAKJIOHHAS MPU3MbBI, OOKOBas M
MOJIHAsi TOBEPXHOCTh Npu3Mbl. [lapannenenunesn, npsaMOyroiabHbIA HapaieenuIe
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u ero coiictBa. [Iupamua: N-yrojapHas nupamuaa, FpaHd U OCHOBAHHE NUPAMUIBI,
OOKOBasi M MOJHAasl MOBEPXHOCTb MUPaMU/bI, NIPaBUIIbHASL U yCeUEHHas NUPAMUJA.
OneMeHTbl Mpu3Mbl M IUpamMuibl. lIpaBuibHBIE MHOTOTPAHHUKHM: ITOHSATHE
PaBUIBHOTO MHOTIOIPDAHHMKA, MpaBWJIbHAs MpU3Ma W MpaBUJbHAs [HPAMUJA,
IpaBWJIbHAS TPEYTOJbHAS MUPaMUAa U MPAaBHIbHBIN TeTpasrap, kyo. [IpencraBnenue
O MPaBWIBHBIX MHOTOT'PaHHUKAX: OKTa3Ip, NOAEKA3Ap U uKocadap. CeueHus MpUu3Mbl
Y IUPaMU/BI.

CuMmmeTpust B INPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIBHO TOYKH, IPSMOH,
IUIOCKOCTH. DJIEMEHTbl CHMMETPUU B MUPAMHJIAX, NapaJIICICNUNeIax, TPABUIbHBIX
MHOTOI'PaHHHKAX.

Boruncnenue 31eMEeHTOB MHOTOIPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOM MMOBEPXHOCTM M TIOJHOW NOBEPXHOCTH MPSIMOWA MPHU3MBI, IUIOIIA]Ib
OCHOBaHMi, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpAMOM Mpu3Mbl. [lnomans 60koBoi
IIOBEPXHOCTH W IIOBEPXHOCTU IMPABHUJIBHOM NUPAMHUABI, TEOpEeMa O IUIOLIAJH
yceuénHoi nupamuipl. [lonstre 06 06béMe. OOBEM MUpPaMUIbL, IPU3MBI.

[logoOHble Tena B npocTtpaHcTBE. COOTHOIIEHUS MEXKIY IUIOUIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TE.

11 KJIACC

Tena Bpamenus

[unuaapuyeckas MOBEPXHOCTh, 00pa3yroIIMe HUIMHIPUUECKON MOBEPXHOCTH,
0Ch UMJIMHAPUYECKON MOBEpXHOCTHU. [{unuuap: ocHOBaHUS M OOKOBasi MOBEPXHOCTb,
o0pa3yrolias u 0Ch, IJI0IIaab OOKOBOM M TIOJHON TOBEPXHOCTH.

Konunueckass moBepXHOCTb, OOpa3yloIIMe KOHMYECKOH IOBEPXHOCTHU, OCh H
BEpILIMHA KOHWYECKOM nmoBepxHocTU. KoHyc: ocHOBaHue U BepinHa, oOpa3yomas u
0Cb, TJIOLIAAb OOKOBOM M MOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroume u
BBICOTa, OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AWAMETpP, IUIONIaAb MOBEPXHOCTU C(eEpHI.
B3aumHoe pacnosnoxkeHue cdepbl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe,
IJI0IAIb Cephl.

N300pakeHue Tes BpalleHus Ha MIOCKOCTU. Pa3BépTka MIIMHIpaA U KOHYCA.

KomOunHanuu Ten BpallleHHsi 1 MHOTOTPAaHHUKOB. MHOrOTpaHHUK, ONKUCAaHHBIN
oKo0J10 cepsl, chepa, BiMcaHHAsE B MHOTOTPAHHUK, WK TEJIO BPAILICHHUS.

ITonsatue 06 o6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiiesienumnea u ciueactsus u3 He€. O0bEM LUIUHAPA, KOHYCA.
O0BEM mapa u miomaab chepsl.

[lomobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY  IUIOLIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJ.

Ceuenus uunuHApa (MapajyielbHO U MEPHIEHANKYISPHO OCH), CEYEHUsI KOHYca
(mapasnienbHOe OCHOBAHMIO U MIPOXOIAIIEE Yepe3 BEPILIMHY ), CEYEHUS I11apa.
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BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockocT M B mpocTpaHcTBe. CII0KEHHWE M BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasnokeHune BekTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBuno mapamnenenunena. Pemenue 3amad, CBA3aHHBIX C IIPUMEHEHHEM
IIPABWJI IEUCTBUM C BeKTOpaMmH. [IpsmoyronbHas crucreMa KOOpIMHAT B IIPOCTPAHCTBE.
Koopmunate!r Bektopa. [Ipocreiimue 3amaun B KOOpAUMHATAX. YTOI MEXAY BEKTOPaMHM.
CkanspHOE MPOU3BEICHUE BEKTOPOB. BbluncieHue yriioB MexIy NpsSIMbIMA U
IUIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METO/ IPY PELICHUN TEOMETPUYECKUX 3a1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kJjacce o0Oy4arOmUNACA TOMYYUT CIEIYIOITHE
peIMETHBIE PE3YIIbTAThI:

ONEpUPOBAThH NOHATUSAMU: TOUKA, IPSIMas], IIIOCKOCTH;

MPUMEHSTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS H3 HHUX MpPHU PEIICHUU
reOMETPUUECKUX 33]1aY;

ONIEPUPOBAThH MOHATHAMU: NMAPAJUIEIBHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX U
TUIOCKOCTEH;

KIaCCU(PUIIMPOBATh B3aMHOE pACIOJOKEHHWE TPSIMBIX H  IUIOCKOCTEH
B [IPOCTPAHCTBE;

OTIEpUPOBATH MOHITUAMM: JBYTPAHHBIA YTOJ, TPaHU ABYTPAHHOTO yIia, pedpo
JBYTPAHHOI'O YIJIa, JMHEWHBIN YroJl IBYTPaHHOTO yIJia, TpajycHasl Mepa IByIpaHHOTO
yria;

ONEpUPOBATh MOHATUSAMHU: MHOTOTPAHHUK, BBIIYKJIBIA W HEBBIIYKJIbIH
MHOTOTPaHHHUK, SJIEMEHTHI MHOTOTPaHHUKA, TPABHIIbHBII MHOTOT DAaHHHK;

pacrmo3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHKOB (MHUpamMuaa, TpU3MA,
IPSIMOYTOJIbHBIN Mapalijiesienune, Ky0);

KJ1accu(UIIMPOBATh MHOTOTPAaHHUKHU, BHIOMPAsi OCHOBAHMS I KJIaCCHU(UKAIINH
(BBIMTYKJIBIC M HEBBIMTYKIIBIE MHOTOTPAHHUKH, TTPABHIIHBIE MHOTOTPAHHUKH, MIPSIMBIC U
HAKJIOHHBIE NTPU3MBI, TapaljiesIeuIe/bl);

OTIEPUPOBATH OHATUSMU: CEKYIIasl IIIOCKOCTh, CEUeHNE MHOTOTPAaHHUKOB;

OOBSICHATH MPUHITUIIBI TOCTPOCHHUS CEYCHUI, UCTIONB3YS METOJ] CIIE/IOB;

CTPOUTH CEUEHHUS MHOTOTPAHHHUKOB METOJIOM CJIEZIOB, BBINOJHATH (BBIHOCHBIC)
IJIOCKME YEPTEXKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJl CBEPXY, COOKY,
CHU3Y;

pemaTh 3a7a4d Ha HaXOXKICHHE TeOMETPHUECKHUX BEIMYMH MO o0pasliaM WU
alfOpUTMaM, TPUMEHSAS M3BECTHbIE AaHAJIWTUYECKHE METOAbl MpPHU  pEHICHUU
CTaHIApPTHBIX MATEeMAaTHYECKUX 3aJad Ha BBIYHMCICHUE PACCTOSHUN MEXIY ABYMS
TOYKAMH, OT TOYKH JI0 MPSMOH, OT TOYKH A0 MIIOCKOCTH, MEXKIY CKPEITHBAIOIIIMHUCS
PSIMBIMU;

pemaTth 3a7a4d Ha HaXOXKIACHHE T€OMETPUUYECKUX BEIMYHMH MO 00paslam HWiH
aITOPUTMaM, TIPUMEHSIST W3BECTHBIE AHAIUTHYECKHE METOIbl TMPHU PEIICHUH
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CTAaHIAPTHBIX  MATEMAaTHYECKUX  3aJad Ha  BBIYUCIICHHE  YyIJIOB  MEXIY
CKPEIIUBAOIIUMUCS MPSMBIMH, MEXIY TIPSIMON U TJIOCKOCTBIO, MEXTY IJIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIUMCIISITH OOBEMBI M IUIOMAAW TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
UpaMuja) ¢ TPUMEHEHHEM (HOPMYIT, BRIYUCISITH COOTHOIICHUSI MEXITy TUIOIIAISIMU
MTOBEPXHOCTEH, 00BEMaMU TT0T00HBIX MHOTOTPAaHHUKOB;

OTIEpUPOBATH MOHATUSIMU: CHMMETPHUS B TIPOCTPAHCTBE, IIEHTP, OCh U TUIOCKOCTh
CUMMETPUH, IICHTP, OCh U TIIOCKOCTh CAMMETPHUH (PUTYPHI,

W3BJICKaTh,  MPEOOPA3OBBIBATH U WHTEPIPETUPOBATL  MHGOPMAITHIO
0 TIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYypax, MPEACTABICHHYIO HAa YepPTeKaX H
pPHUCYHKaX;

MIPUMEHSATh TE€OMETPUIECKUEe (PaKThI IS PEIICHUS CTEPEOMETPUUCCKUX 3ajad,
IIPEIOJIArafoIINX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBUS MPUMCHCHHS 3aJIaHbI
B SIBHOU (popMe;

OPUMEHSTh  MPOCTEHIIME  MpPOTpaMMHBIE  CpPEACTBA UM BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUN CTEPEOMETPUICCKUX 3a1a9;

MIPUBOANTH NTPUMEPHI MATEMATHICCKUX 3aKOHOMEPHOCTEH B MIPUPOJEC U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

MIPUMEHSATh TOJTYYCHHbIC 3HAHWS Ha TPAKTHUKE: aHAIM3UPOBATh pEabHBIC
CUTyallUM ¥ TPUMEHSITh U3YYCHHbIC IMOHSATHUA B TMPOIECCe IMOMCKAa PpEeIIeHUs
MaTeMaTU4YeCKl CPOPMYIMPOBAHHOMN MPOOJIEMBI, MOJICTUPOBATh peabHbIE CUTYallUU
Ha $S3bIKE TEOMETPHUM, HCCIEAOBATh IOCTPOCHHBIE MOJENIU C HCIOJIb30BaHUEM
TCOMETPUYECKUX TOHATHH M TEOpEeM, arapaTra ajareOphl, periaTh MPaKTHIECKHe
3aJ1a4u¥, CBS3aHHBIC C HAXOKICHUEM T€OMETPUICCKUX BETMYNH.

K xoniry o6ydyenus B 11 ki1acce o0ydaromuiicst HAy9UTCs:

OTICpUPOBATh TMOHATUSAMH: I[HJIWHIPUYECKAs TOBEPXHOCTh, OOpPa3yOIIHE
ITAJIMHAPUYECKON TMOBEPXHOCTH, MWJIMHIP, KOHUYECKAs MMOBEPXHOCTh, 0Opa3yroOIIHe
KOHUYECKON TTOBEPXHOCTH, KOHYC, CepruecKasi MOBEPXHOCTb;

pacrmo3HaBaTh Tejia BpameHusl (MUIHHAp, KOHYC, cdepa u map);

OOBSACHSTH CIIOCOOBI TTOJTYYSHUS TEJI BpAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOkKEHUE ChEephl U MIIOCKOCTH;

OTIepUPOBATH TOHSATUSMHM: IIAPOBON CETMEHT, OCHOBAaHHUE CETMEHTA, BHICOTA
CerMeHTa, IIAPOBOM CJIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO  CJIOS,
IapOBOU CEKTOD;

BBIYHUCIISATh O0BEMBI U TIIONIAIA IOBEPXHOCTEN TEJ BPAIICHHSI, TEOMETPUICCKUX
TeJ C IpUMEHEHUEM (HOPMYIT;

OTICpHUPOBATH MOHATHUSIMH: MHOTOTPAHHUK, BITMCAHHBINA B cepy M OIMMCAHHBIN
okoJ10 cdepsl, chepa, BIIMCaHHAS] B MHOTOTPAHHUK WK TEJIO BPAIICHHUS,

BBIYHCIIATh COOTHOIICHHUS MEXAY IUIOIMAIIMHA TIOBEPXHOCTEH W 00BEMaMu
IMOJOOHBIX TEI,
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n300pakarh wu3ydaeMble (GUTYPHl OT PYKM M C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB;

BBITMIOJTHATH (BHIHOCHBIC) TUIOCKHE YEPTEXKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX
duryp: BUI CBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHUS;

U3BJIEKaTh,  HMHTEPIPETUPOBATH U npeoOpa3oBbIBaTh  WH(DOPMAIIHIO
0 TIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYypax, MPEACTABICHHYIO Ha YepTekKaxX H
pPHUCYHKaX;

OTIEpUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHSTH ICUCTBHS CIIOKEHUST BEKTOPOB, BEIYUTAHKS BEKTOPOB M YMHOKCHHSI
BEKTOpPA Ha YHUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaaf0T;

MIPUMEHSTH TTPaBUJIO MTapaUIeICTUIIe A,

OTIEpUPOBAThH TOHATUSIMH: JEKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIY
BEKTOpaMH, CKAJIIPHOE TPOU3BEACHHE BEKTOPOB, KOJUTMHEAPHBIE W KOMIUIAHAPHBIC
BEKTOPBHI,

HaXOJUTh CYMMY BEKTOPOB W IPOU3BEJCHUE BEKTOpa HAa YUCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJIIpHOE TMPOU3BENCHHE, pACKIaJbIBaTh BEKTOpP MO  JBYM
HEKOJUIMHEAPHBIM BEKTOpaM;

3a/1aBaTh TNIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIMHAT;

IPUMEHSTh TeOMETpUYECKUEe (DAKThI JUIsl PEIICHUS] CTEPEOMETPUUECKUX — 3ajad,
MPEANoJaralonX HeCKOJIbKO IIaroB PEIIeHUs], €CITM YCIIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOU (popMe;

pemarh MPOCTEHIINEe TEOMETPUYECKUE 3aJlayd Ha TMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/Ia;

pemaTh 3a7a4M Ha JO0Ka3aTeILCTBO MATEMAaTHIECKUX OTHOIICHUN U HAXOXKICHHEC
F€OMETPUYECKUX BEIUYHMH MO o0Opaslam WM ajJroOpuTMaM, MPUMEHSISI W3BECTHBIC
METO/IBI TIPH PEIICHUH CTaHAAPTHBIX MaTEeMAaTHUCCKHX 33/1a4;

MPUMEHATh  TPOCTEHITUE  MPOTPaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUUICCKUX 3a]1aY;

IPUBOJIUTH IPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B IPUPOJIC U KU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

NPUMEHSTh TOJY4YCHHbIE 3HAHUA Ha TMPAKTUKE: aHAJIU3UPOBATh pPEaJIbHbBIC
CUTyallMM W TIPUMCHATh HW3YYCHHBIC TOHATHS B TIPOIECCE TOWCKA peIICHUs
MaTeMaTU4eCKu ChOPMYITHUPOBAHHON MPOOIEMBI, MOJICTUPOBATh PEAIbHBIE CUTYAITUU
Ha $S3BIKE TEOMETPHH, HCCIIECIOBATh MOCTPOEHHBIE MOJIEIN C HCIOJIb30BAaHUEM
TCOMETPUYECKUX TOHATHH W TEOpeM, alapara aiareOpbl, periaTh PaKTHYSCKUC
3a/1auu, CBA3aHHBIC C HAXOXKEHUEM T€OMETPUICCKUX BEJIMUHH.
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10 KJIACC
Haumenosanue paznena  KonudectBo OcHOBHOE coJiepKaHHe OcHOBHBIE BUBI AEATEIBHOCTH
(TembI) Kypca 4acoB 0OyJarommxcs
BBeneHue B CTEpEOMETPHUIO 10 OCHOBHBIE IOHATHS CTEPEOMETPUU: AKTYyaJau3upoBaTh (HaKTbl 1 METOIbI

TOYKa, MpsAMasi, MIOCKOCTb,
npoctpaHcTBo. [IpaBuiia usoOpaxkeHus
Ha PUCYHKaX: U300paKeHus
IJIOCKOCTEH, TapauIeIbHBIX TMPSIMBIX
(OTpe3KOoB), CepeIMHBI OTPE3Ka.
[TonsiTus: nmepecekaronimecs
IJIOCKOCTHU, TIEPECEKAIOIIUECs psiMast
Y TTOCKOCT.

3HAKOMCTBO C MHOTOTPaHHUKAaMH,
N300paKeHNE MHOTOTPAaHHUKOB

Ha PUCYHKaX, Ha TPOCKITMOHHBIX
yeprexkax. HavanbHblie cBeeHus

0 KyOe 1 mupamuze, ux pa3BEPTKU

u mozienu. CeyeHuss MHOTOTPAaHHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
IIOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

TJIAHUMETPUH, PEIICBAHTHBIC TEME.
IMonyuaTts npeacTaBiIeHUs

O MPOCTPAHCTBEHHBIX (PUTYpaX,
pa30upaTh NpOoCTEHIIIHE TpaBuiIa
U300pakeHUsl 3TUX PUTYP.
HN300paxaTh NpsAMyIO U IIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPaHHUKH,
nupamuay, Kyo, Ha3pIBaTh UX
AJIEMEHTBI.

JeaaTh pUCYHOK Ky0a, MUpaMu/IbI,
HAXOJIUTh OMMOKHU B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBLCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BATh
JUIS1 TIOCTPOCHUS CEYEHUS METO/]
CJIENIOB, KPATKO 3aMKChIBATH IIaru
MTOCTPOCHUS CEUCHMUSI.
Pacno3naBaThb BUJ CEUCHUS
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Y OTHOIIICHUH, B KOTOPBIX CEUCHHE
JIenuT pedpa Kyda, HaXOIUTh TIJIOMIATh
CCUCHMUS.

Ucnoan3oBarth nogodue npu
pelIeHnH 3a1a4 Ha IOCTPOCHHE
CECUYCHHU.

3HAKOMHUTBHCS C AKCHOMAaTUYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCMOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NiocTpupoBaTh AKCHOMBI
pUCYHKaMU U TpUMEpaMu

U3 OKpYyXKaroIiei 00CTaHOBKHU

[IpsiMbIE ¥ TIIOCKOCTH

B [IPOCTPAHCTBE.
[TapajuteTbHOCT IPSAMBIX
U TJIOCKOCTEN

12

B3anMmHO€ pacnonoxeHue npsiMbIx
B IIPOCTPAHCTBE: IIEPECEKArOIINECH,
I1apajulesIbHbIE U CKPEIBAIOIINECS
IIpsIMBIE.

[TapajuteTbHOCTH NPSAMBIX

Y TJIOCKOCTEN B MTPOCTPAHCTBE:
MapajulesIbHbIE IPSIMbIE

B IIPOCTPAHCTBE; NapaJUIEIbHOCTh
TPEX MPSAMBIX; IAPAJLICIBHOCTh
IIPSAMOM U IIJIOCKOCTH. Y TJIBI

C COHAIPaBJICHHBIMHA CTOPOHAMU; YTOJI
MEK]ly IPSIMBIMHU B IPOCTPAHCTBE.

AKTYyaJu3upoBaTh (HaKkTbl U METOIbI
IUTAHUMETPHH, PEJIEBAaHTHBIE TEME,
MIPOBOANTDH AaHAJIOTHH.

IlepeyucasiTb BO3MOKHBIE CIIOCOOBI
PacToI0XKEHUS IBYX MPSMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha MIpUMepax.

/laBaThb onpeaejieHue
CKPEIIHBAIOIINXCS MPSIMBIX,
bopMyIMpPOBaThH MPU3HAK
CKPEILMBAIOIINXCS IPSIMBIX

Y TIPUMEHSTH €T0 TPH PEIICHUN
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[TapannenbHOCTh MIIOCKOCTEM:
MapajyieIbHbIE TIOCKOCTH; CBOMCTBA
IIapaJuIeNIbHBIX INIOCKOCTEM.
[Ipocreimme mpoCcTpaHCTBEHHBIE
(durypsl Ha IJIOCKOCTU: TETPAIP, KYO,
MapaAJUICIICUIE T, IOCTPOCHUE
CEUCHUM

3a1ad.
Pacno3naBarthb npusmy, Ha3bIBaTh €€
AJIEMEHTBI.

CTpoutsb ceueHus pru3Mbl

Ha FOTOBBIX YEPTEKAX.

IlepeuncasiTb BO3MOXHBIE CLIOCOOBI
B3aMMHOTO PACTOJIOKEHUS IPSIMOI

Y IJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATIbHOMN KU3HU.
/laBaThb onpeaejieHue
IapajuIeIbHOCTH IPSIMOU

U IIJIOCKOCTH.

D®opMyJIHPOBATH IPU3HAK
MapajuIeIbHOCTH TPSAMOM

Y IJIOCKOCTHU, YTBEPKIACHUE O NPSAMOU
MEPECEUYEHUS IBYX IMIOCKOCTEM,
MIPOXOAIIMX YEPE3 NapAJLIECTbHbIE
psIMbIE.

Pemartsb npakTuueckue 3a1auu

Ha MOCTPOCHUE CEUCHUN
MHOTOTPaHHHKA.

OO0bsACHATH CiTy4and B3aUMHOTO
PACTIONI0KEHUS IIIIOCKOCTEM.

JlaBaTh onpeaeaeHue napauieIbHbIX
IJIOCKOCTEN; PUBOIUTH TPUMEPHI
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W3 PEAJIbHOU KU3HU U OKPYKAIOIIEH
0O0CTaHOBKH, WJUTIOCTPUPYIOIIHE
I1apaJuIeIbBHOCTD IIJIOCKOCTEN.
Hcnoab3oBaTh NpU3HAK
[IapaJuIeIBHOCTH IBYX IIIOCKOCTEH,
CBOMCTBA NapaJuIeIbHbIX INIOCKOCTEN
IIPU PEIIECHUU 33/1a4 HAa IOCTPOCHHE.
OO0BSCHATDH, YTO HA3bIBACTCS
napasuieIbHbIM IPOEKTUPOBAHUEM

Y KaK BBITIOJHSAETCS IPOCKTUPOBAHUE
¢buryp Ha MmI0CKOCTb.

N300paxkaTh B mapamienbHOR
MPOEKIUU PA3TUYHbIE
reOMETPUYECKUE (PUTYPBI.
MoaeanpoBarb peajibHbIE CUTYallUN
Ha 3bIKE TEOMETPUU, HCCIIE0BATh
ITOCTPOECHHBIE MOJEITHN

C MCIIOJIb30BaHUEM I'€OMETPUUECKUX
TTOHSITUH.

Hcnmoab30oBaTh NpH peLICHUH 33124
Ha IIOCTPOCHUE CEUCHUH TTOHSITHE
MapajuieIbHOCTH, MPU3HAKU

Y CBOMCTBA MapaJlJICIbHBIX MPSIMBIX
Ha IUTOCKOCTH
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[lepneHIMKYIIPHOCTD MPSIMBIX
U IJIOCKOCTEM

12

[leprieHIUKYISIPHOCTB IPSAMOU

Y TJIOCKOCTH: TEPIICHINKYIISIPHBIE
IIPSIMBIE B IPOCTPAHCTBE, MPSIMBIE
HapaJulebHbIE U IEPIICHIUKYIISIPHBIC
K IUIOCKOCTH, IPU3HAK
NEPIEHANKYJIIPHOCTH IIPSIMOI

Y IJIOCKOCTH, TEOPEMA O IPSIMOMN
MIEPIICHIUKYJIIPHON INIOCKOCTH
IleprieHIUKYJISp ¥ HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKH J10 INIOCKOCTH,
pPacCTOsSHUE OT MPSAMOU 10 IUIOCKOCTH

AKTYaJau3upoBaTh (GaKkThl U METObI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTUU.

OO0bsACHATB, KAKOW YToJI Ha3bIBAETCS
YTIIOM MEXAY MEPECEKAOIIUMUCS
MPSAMBIMU, CKPEIIUBAIOIUMHUCS
MPSIMBIMH B IIPOCTPAHCTBE.

/laBaTh onpeaesieHue
MEPIIECHAUKYJISIPHBIX TPSIMBIX

Y IPSAMOU, IEPIEHAUKYIISAPHON

K IJIOCKOCTH.

Haxoautsb yriel MexIy
CKPENIMBAIOIIMMUCS MPSMBIMU B KyOe
Y [IAPAMU/IE.

IpuBoauTH IPUMEPBI U3 PEATBLHON
KU3HU U OKpYkKaroled 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MEPIIEHAUKYJISIPHOCTD IMPSAMBIX

B IIPOCTPAHCTBE

Y MEPHEHAUKYIISIPHOCTD TPSIMOM

K IIJIOCKOCTH.

D®opMyJIHPOBATH IPU3HAK
MEePIEHIUKYIJISIPHOCTH IPSIMOU

Y IUIOCKOCTH, IPUMEHSTH €ro Ha
MPAKTUKE: OOBSICHATD
MEePIEHANKYJISIPHOCTL pedpa Kyda

Y IMaroHaJM €ro TPaHu, KOTOpas €ro
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HE COAEP>KUT, HAXOUTh JITTUHY
JMaroHainy Kyoa. BelunucnsTh BBICOTY
MPABUWIBHOU TPEYTOJIHON

Y IIPABWJIBHOW YETBIPEXYTOIbHON
nupamu/ 1o JJiMHaM peodep.

Pemartsb 3a1a4un Ha BBIYNCIICHHUS,
CBSI3aHHBIEC C IIEPIICHANKYISIPHOCTBIO
MPSIMOU U TIIIOCKOCTH,

C UCITOJIb30BaHUEM IIPU PEIICHUN
MJIAaHUMETPUUYECKUX (PaKTOB

Y METOJOB.

OO0BACHATD, UTO HA3BIBAIOT
MIEPIEHANKYJIIPOM U HAKJIOHHOM

13 TOYKHU K IUIOCKOCTH; IIPOECKIUEN
HAKJIOHHOW Ha TIOCKOCTh. OOBSACHSITS,
YTO HA3bIBACTCS PACCTOSHUEM:

OT TOYKH JI0 TUIOCKOCTH; MEXKITY
MapAJUICIIbHBIMU TUIOCKOCTSAMM; MEXKIY
MIPSIMOU 1 TTAPAJUIETILHON €1
IUIOCKOCTBIO; MEKTY
CKPELLMBAOLIMMUCS ITPSIMBIMHU.
Haxoauthb 3TH paccTOsIHUS B IPOCTHIX
cllydasx B KyOe, mupaMuie, Ipu3Me.
MopeaupoBaTh pealibHbIC CUTYalluU
Ha 3bIKE€ TEOMETPUU, HCCIIEI0BATh
ITOCTPOECHHBIE MOJEIH

C UCITOJIb30BaHUEM I'€OMETPUYECKUX
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TTOHSITHH.

Hcnoan3oBaTh npu pelieHnH 3a/1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPAMOYTOIBHBIX
TPEYTOJbHUKOB

VYTIIbl MEXIY TPSIMBIMU U
MJIOCKOCTAMU

10

VYTIIbI B IPOCTPAHCTBE: YTOJI MEKIY
IPSIMOM U INTOCKOCTBIO; IBYTPAHHBIN
YTOJ1, TUHEWHBIA YTOJI ABYTPAHHOTO
yTia.

[lepnesAMKYJISIPHOCTD IUNIOCKOCTEN:
MPU3HAK NEPIEHIUKYISIPHOCTU IBYX
mrockocTen. Teopema o TpEx
NEPIEHANKYIIAPax

AKTYaJau3upoBaTh (GaKkThl U METObI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

JlaBaThb onpenejieHue yria Mexay
MPSAMOM U IUIOCKOCTBIO,
(bopMyIMpPOBATH TEOPEMY O TPEX
NEPIEHIUKYJIApax U 0OpaTHYIO K HEH.
HaxoauThb yros Mexay npsamMoun

Y IJIOCKOCTBIO B MHOT'OTPaHHUKE,
PacCTOsIHUE OT TOYKH J0 MPSIMOU

Ha IJIOCKOCTH, UCTIOJIb3Ys TEOPEMY

0 Tpéx nepneHauKkynspax. [IpoBoauts
Ha YepTeke NMEPIEHINKYJISAP: U3 TOYKH
Ha [PSIMYIO; U3 TOYKU Ha IIJIOCKOCTb.
JlaBaTh ornpeneneHue IByrpaHHOIO
yria ¥ ero 31eMeHTOB. OObACHATD
PABEHCTBO BCEX JIMHEWHBIX YIJIOB
JBYTPaHHOTO yTJa.

Haxoaurth Ha yeprexe AByIpaHHbIN
yroJi pu pedpe NMUupamuibl, MPU3MBI,
NapaJijIeNenuIe1a.
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JlaBaTh onpeaeseHue yria MexIy
IJIOCKOCTSMM.

/laBaTh onpeaejieHue

1 (popmMyJIMPOBATH MPU3HAK
B3aMMHO MEPIEHANKYISPHBIX
TUIOCKOCTEM.

HaxoauTsh yribl MEXIY IIIOCKOCTAMHU
B KyOe U nupaMuie.

HUcnonb30BaTh Mpu peLICHUN 3a1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAHUMETPHUH.

MoaeanpoBarb peaibHbIE CUTYalluN
Ha SI3bIKE TEOMETPUH, UCCIAEA0BATH
MMOCTPOCHHBIE MOJIEIN

C MCII0JIb30BaHUEM F'€OMETPUUECKUX
TTOHSITHH.

Hcnmonb30BaTh NpH pELICHUH 33/1a4
Ha MMOCTPOCHUE CEYEHUN
COOTHOUIEHHUSI B IPSAMOYTOJIbHOM
TPEYrOJIbHUKE

MHoOrorpaHHuKH

11

IToHsiTME MHOTOTPAHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA,
BBIIMYKJIbIE U HEBBIMTYKJIbIC
MHOTOTPAHHUKH; Pa3BEPTKA
MHOTOTPaHHHKA.

[Tpu3ma: N-yronpHas npusMa; rpaHu

AKTYyaJau3upoBaTh (HaKkTbl U METOIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NPOBOAMTH AHAJIOTHH.

JlaBaTh onpeaeseHue
napasuieJIenunea, paco3HaBaTh €ro
BUJbI U U3y4YaTb CBOMCTBA.
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¥ OCHOBAHMS MPU3MBI; IPsSIMast
¥ HaKJIOHHAs MPU3MbI; OOKOBas

Y TI0JIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, IpAMOYTOJIbHBIN
IapajuleJIeIMIE] U €r0 CBOKCTBA.
[Tupamupaa: N-yrojibHas nupamuia,
I'paHUd U OCHOBaHUE MUPAMHUIBI;
OOKOBas U MOJHAsI IOBEPXHOCTh
NUpaMubl; IPaBUJIbHAS U yCEUEHHAs
nupamuja.

DJIIEeMEHTBI PU3MbI U TUPAMU/IBI.
[IpaBuIIbHBIE MHOTOTPAHHUKH:
MOHSATHE MMPABUIBHOTO
MHOTOIPAHHHKA; ITpaBUiIbHAS MpU3Ma
Y IIpaBUJIbHAs MTUPAMKIA; TPABUIIbHAS
TpEyToJbHAas MUpaMHUIA

U TIPaBUJIBHBIN TETpadIp; KyoO.
[IpencraBnenue o NpaBUIbHBIX
MHOTOIPAHHHUKAX: OKTa’p, JOAECKadAp
U UKOCadIp.

CumMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUYKH,
PSAMOiA, TNTIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B TUPAMUIAX,
napasuiesienuneaax, NpaBUIbHbIX
MHOT'OTPaHHUKAX.

JlaBaTh ornpeaeneHue nupamMusl,
pacno3HaBaTh BUJIbI TUPAMU/I,
(¢opmympoBaTh CBOICTBa pEdED,
TPaHEM Y BBICOTHI ITPABUIIBHOM
MAPAMHUIBL.

Haxoaurs miiomaas NoJIHON

1 OOKOBOM MOBEPXHOCTU MUPAMU/IBI.
JlaBaTh onpeaesieHre yCEYEHHOU
MMUPAMU/IbBI, HA3BIBATh €€ 3JIEMEHTHI.
DopMyJHPOBATH TEOPEMY

0 MIoau OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOW YCEUEHHOM TUPAMUJIBL.
Pemarts 3a1aun Ha BBIYUCIICHHE,
CBSI3aHHBIE C MUPAMUJIAMH, A TAKKE
3a7]a4M Ha MOCTPOCHUE CEUCHU M.
J{aBaTh onpeaejeHue Npu3Msl,
pacno3HaBaTh BUJIbI IPU3M,
H300paxkaTh MPU3MBI HA YEPTEKE.
HaxoauThs mromnaas moJHONH WIN
OOKOBOI1 MOBEPXHOCTHU MPU3MBI.
N3yuats cooTHOLIEHHS Didiepa
JUTs uncia peéoep, TpaHeit U BEpIINH
MHOTOTPaHHHKA.

N3yyats BUIbI TPaBUIIbHBIX
MHOTOTPAHHUKOB, WX Ha3BaHUS

Y KOJIMYECTBO I'PAHEM.
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BorunciieHue 31eMEeHTOB
MHOTOTPaHHUKOB: pEOpa, JHaroHam,
yribl. [1nomaae O0KOBOM MOBEPXHOCTH
Y TIOJTHOM TTOBEPXHOCTH MPSIMOM
MIPU3MBIL, IUTOMIA b OCHOBaHHMIA, TEOpEMA
0 OOKOBOM IMOBEPXHOCTH MPSIMOI
npu3Mel. [momaas 60koBoM
MOBEPXHOCTHU U TIOBEPXHOCTHU
NPAaBWJIBHOW MUPaMMU/IBL, TEOpEMA

0 TwIoLa 1M OOKOBON MOBEPXHOCTH
YCEUEHHOW NMUPaMUJIbI

HN3yyarh cuMMETPHIO
MHOTOTPaHHHUKOB.

OO0BbACHATDH, KAKUEC TOUYKH
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTENBHO TAHHOW TOYKH, IIPSAMOU
WJIY TUIOCKOCTH, YTO Ha3bIBAKOT
LIEHTPOM, OCBIO WJIU TJIOCKOCTHEO
CUMMETPHUH QUTYPBI.

IIpuBoauTh NpUMeEpPHI
CUMMETPUYHBIX (PUTYP B apXUTEKTYPE,
TEXHUKE, IIPUPOLE.

MoaeaunpoBarhb peaibHbIE CUTYalluN
Ha SI3bIKE€ TEOMETPUM, UCCIIEIOBATD
ITOCTPOCHHBIE MOJIEIIN

C HUCIIOJIb30BaHUEM I'€OMETPUUECKUX
MOHSITUM, UCTIOJIB30BATh TIOI00ME
MHOTOTPaHHUKOB

OO6BbEMBI MHOTOTPAaHHUKOB

[Toustre 00 00BéEME. O0OBEM
UPaMHUIBI, TIPU3MBI

AKTYaJIu3upoBaTh (DaKTHl U METOJIbI
TJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00BEMBI T, TPOBOISI aHATIOTHUIO

C U3MEPEHUEM ILTOIIAICH
MHOT'OYTOJIbHUKOB. @OPMYJIUPOBATH
OCHOBHBIE CBOMCTBA 00BEMOB.
HN3yuarh, BBIBOAUTH POPMY.JIBI
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00BEMa MPSMOYTOJIBHOTO
napajuienenuneaa, Ipu3Msl

Y IAPAMHU/IBI.

Bouruuciasitb 00bEM MpU3MbI

Y TIMPAMHUJIBI TIO X AJIEMEHTAaM.
IIpumeHsATH 00BEM J1IIS pELIEHUS
CTEPEOMETPUUECKHUX 3a7a4 U

JUTSL HAXOXKICHHS] TEOMETPUYECKHUX
BEJINYMH.

MopeanpoBaThb peajibHbIE CUTyallUU
Ha S3bIKE T€OMETPHH, HCCIEA0BATH
IIOCTPOEHHBIE MOJIETIN

C MCIIOJIb30BAaHUEM I'€OMETPUIECKUX
MIOHATUHI

[loBTOpEHME: CeUueHUs,
PACCTOSIHUS U YTJIbI

ITocTpoenue ceuenunii

B MHOTOTPaHHUKE.

Brruncnenne pacCTOsSHUM: MEXKILY
JIBYMSI TOYKaMH, OT TOYKH J0 MPAMOH,
OT TOYKH JI0 TFIOCKOCTH; MEXIY
CKPEIIMBAIOIIUMUCS MPSIMBIMH.
BrruncieHne yrioB: Mexay
CKPEIIMBAIOIIUMUCS PSIMBIMH,
MEXIY NMPSIMOU U TIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YTJIOB MEXIY
TJIOCKOCTSIMU

CTpouTthb ceuyeHre MHOTOTPaHHUKA
METOJIOM CJIEJIOB.

JlaBaThb onpeneieHHe pacCTOSHUA
MeXxy hurypamu.

Haxoauts paccrosiHue MEXIy
MapajuIeIbHBIMU TUIOCKOCTSIMU,
MEKly TUIOCKOCTBIO U IapaJUIEIbHON
e’ pAMOM, MEXKILY
CKPEILINBAOIINUMUCS IPSIMBIMHU.
CTpouTthb TUHENWHBIN yTOJ
JBYTPaHHOTO yTJjla Ha YEPTEKE
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MHOTI'OI'paHHHKa U HaXOIUTD €CI'o
BCJIIMYHHY.

Haxozme YTJIbI MCKAY INNIIOCKOCTAMHU
B MHOT'OI'paHHHKaX

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68

47



denepanbHas padoyas nporpamMma | Matemaruka. 10—11 kinaccel (6a30BbIi ypOBEHB)

11 KJIACC
HaunmenoBanue paznena  KonudecTtBo OcHOBHOE coZiepKaHnE OcCHOBHBIE BUBI IEITEIIBHOCTH
(TembI) Kypca 4acoB O0yJaroIIIXCs
Tena BpaieHus 12 Cdepa u map: nueHtp, paauyc, AKTYaJIu3UPOBATH (PAKThl U METObI

JTUaMeTp; TUTOIIA (b TOBEPXHOCTH
cdepsl. BzanmHoe pacrnonoxenue
cepsl U TIOCKOCTH; KacaTeabHas

IINTOCKOCTB K C(bepe; IIomaab C¢)€pBI.

N3o06paxenue cdepsl, mapa
Ha IJIOCKOCTH.
Ceuenus mapa

IUTAaHUMETPUH, PEJICBAaHTHBIE TEME,
NMPOBOJANTH aHAJIOTUH.

JlaBaTh onpenejieHusi cepol U mapa,
UX IIEHTpa, paauyca, IuaMeTpa.
Onpenensitb chepy Kak Gurypy
BpaLEHUS OKPY>KHOCTH.
HccaenoBarh B3auMHOE
pacrosoxeHue chepbl U IIIOCKOCTH,
IBYX cdep, WIJIIOCTPUPOBATH 3TO

Ha YepTekax U pUCYHKaX.
DopMyJTHPOBATH ONPEICIICHUE
KacaTeIbHOM TJIOCKOCTH K cdepe,
CBOMCTBO U MPU3HAK KaCATEIbHOU
MJIOCKOCTH.

3HAKOMMTBCS C re0Je3UUYECKUMHU
JUHUSIMU Ha cepe
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[unuHapruyeckast TOBEPXHOCTD,
oOpa3yrolue IUINHAPUIECKON
MMOBEPXHOCTH, OCh IIUIUHIPUIECKON
MOBEPXHOCTH. [{unnHap: ocHOBaHUs
1 OOKOBasi IOBEPXHOCTb,
oOpa3yrolas u oCh; IO
OOKOBOM U TIOJIHOM MMOBEPXHOCTH.
N3o0pakeHue uanHapa

Ha II0CcKocTU. Pa3BépTKa nunmuapa.

Ceuenus uunmHApa (II0CKOCTHIO,
napajuieIbHOM UTn
NEPIICHIUKYISIPHON OCH IIMIUHAPA)

OO0BACHATD, YTO HA3LIBAIOT
HWJIAHAPOM, Ha3bIBATh €T0 SJICMEHTHI.
N3y4yarh, 00BICHATDH, KaK NOJIYYUThH
HWIHHAP MYTEM BpalCHUS
IPSIMOYTOJILHUKA.

BoIBoIMTH, HCNI0JIB30BaTh (HOPMYJIBI
JUUTS BEIYHCJICHHS TIOMIaA OOKOBOM
MOBEPXHOCTH LIUJIUHIpA.

N3yuars, pacno3HaBaTh pa3BepTKY
HUINHJIPA.

HN300pakaTh NUIMHIDP U €TO CEUECHUS
IUIOCKOCTBIO, TPOXOMASAIIEH Yepes ero
OCb, NMAPAIUICIIBHON WU
MEePIEHANKYJIAPHOMN OCH.

Haxoaursp mioiagd 3TUX CEUCHUM.
MoaeanpoBarb peayibHbIE CUTyalluN
Ha SI3bIKE TEOMETPUHU, HCCJIE0BATH
MIOCTPOEHHBIE MOJETHU

C UCIIOJIb30BaHUEM I'€OMETPUUECKUX
MOHSITUI

Konnueckast moBepXHOCTb,
oOpasyroIue KOHUIEeCKOMH
MMOBEPXHOCTH, OCh U BEPIIIMHA
KOHWYECKOM MOBEPXHOCTH.
Konyc: ocHOBaHKE U BEpIINHA,
oOpazymoIiasi U 0Ch; IUIOIIA b

OO0bsICHATH, KAKOE TEJI0 HA3BIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBAThb €TO
3JIEMEHTHI.

N3y4ars, 00BbIACHATDH, KAK OJIYYUTh
KOHYC IIyTEM BpAICHUS
IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA.
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OOKOBOM U TIOJIHOM MMOBEPXHOCTH.
VY ceu€HHbIi KOHYyC: 00pa3yrolue
Y BBICOTA; OCHOBaHUA U OOKOBas

MTOBEPXHOCTb.

I/I306pa}KCHI/IC KOHYCa Ha IINIOCKOCTH.

Pa3BépTka konyca.

CeueHus KoHyca (INIOCKOCTHIO,
napaJjuieJIbHOM OCHOBAHMIO,

Y TUIOCKOCTBIO, IPOXOASILEH
yepe3 BepIINHY)

MN300paxkaTh KOHYC U €r0 CEUCHUS
IIOCKOCTBIO, TPOXOASAIIEH Yepes OCh,
Y IUNIOCKOCTBIO, IEPIICHUKYIITPHON

K OCH.

HN3yuarts, pacno3HaBaThb pa3BEPTKY
KOHYca.

BbIBOAUTH, HCTIOJIB30BATH (DOPMYIIBI
JUTSI BEIYMCJICHMS TII0IIa I OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauTh miomniaay ceyeHui,
MPOXOJAIINX YEpPEe3 BEPUIMHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €r0 OCH.
OO0bsICHATH, KAKOE TEJI0 HAa3bIBACTCS
YCEUYEHHBIM KOHYCOM.

N3yuath, 00BACHATH, KaK €TI0
MOJYYHTh ITyTEM BpAILICHUS
MPSMOYTOJBHOU TPaIeIuu.
BoiBoAUTH, NPUMEHSITH HOPMYITY
JUTS. BEIYMCJICHMS TIOIIA 1 OOKOBOM
ITOBEPXHOCTH YCEUYEHHOTO KOHYCA

KomOuHanus e BpameHus

Y MHOTOIPaHHHUKOB. MHOTOTpaHHUK,
OMMHMCAaHHBINA OKOJIO chephl; chepa,
BIIMCAaHHAs B MHOTOTPAHHUK WA

B TCJIO BpAIllCHHUS

AKTYaJIu3upPOBATh (PaKThl U METO/BI
IIJIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.

Pemiatb crepeomMeTpruUECKHE 3a1a4H,
CBsI3aHHBIE C TEJIAMU BPAILCHUS,
IIOCTPOCHUEM CEUECHUH TeJl BpallCHHUS,
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C KOMOMHAITUSIMU TEJI BPAIICHUS

Y MHOTOTPaHHUKOB HAa HAXOXJICHHUE
F€OMETPUYECKUX BEJIMYHH.
Hcnoan3oBath npu pelieHUH
CTEPEOMETPUYECKUX 3a7a4
TUTAaHUMETPUYECKHE (PaKThl B METOBI
3a/1a4v Ha BHIYUCIICHUE

U JI0Ka3aTeJIbCTBO.

MoaeaupoBarTh peaibHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, HCCJIEI0BATH
MIOCTPOECHHBIE MOJICIIH

C UCIOJIb30BaHUEM F'€OMETPUUECKUX
MTOHATHI

OO0OBEMBI TENT

[Tonsitue 06 00bEMe. OCHOBHEIS
CBOICTBA 00BEMOB TEII.

O0BEM nUIMHIpa, KOHYCA.
O0BEM mIapa u miomaab chepsl

AKTYyaIu3upoBaTh QaKThl U METOIbI
TUIAHUMETPHH, PEIICBAHTHBIC TEME,
POBOJUTH AaHAJIOTHH.

BbIBOIMTH, HCI0JIB30BATH (OPMYJIBI
00BEMOB: MPU3MBI, ITUIHHJIPA,
NIMPaMHU/JIbl, KOHYCAa; YCEUEHHOM
IUpaMUJIbI U yCEUEHHOTO KOHYCA.
PemaTth cTepeoMeTpuyecKue 3a1a4H,
CBSI3aHHBIC C BEIYHUCIICHUEM 00HEMOB.
@ opMyTHPOBATH OTIPENICICHNE
IIApOBOTO CETMEHTA, IIIAPOBOTO CIIOS,
IIapOBOTO CEKTOpA.
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IpumensTe GopMyIibl
111 HAXOKACHUS 00BEMOB IIIAPOBOTO
CErMeHTa, I1apOBOT0 CEKTOPA

[TonoOHBIC TEa B IPOCTPAHCTRE.
CooTHOIIEHUS MEXKIY TUIOIIAAsIMHU
MMOBEPXHOCTEH, 00bEMaMHU MO TI00HBIX
Tl

PemiaThs cTepeoMeTprUieCKuE 3a/1a4u,
CBSI3aHHBIE C 00BEMOM I1apa

U TUIOIIA/IbIO cephl.

MoaeaupoBaTh peaibHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, UCCIIEA0BATH
MMOCTPOEHHBIE MOJETHN

C UCMOJIb30BaHUEM F€OMETPUUECKHUX
TTOHSTHM.

AKTYaJu3upoBaTh (HAKTHl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHH.

Pematp cTrepeoMeTpruecKUe 3a7auu,
CBSI3aHHBIE C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEH MOTOOHBIX TEN

B IIPOCTPAHCTBE.

MopaeaupoBaTh peajibHbIE CUTYyallUH
Ha SI3bIKE TEOMETPUH, UCCIIEA0BATh
MIOCTPOEHHBIE MOJETHU

C UCMOJIb30BaHUEM F'€OMETPUUECKHUX
MTOHATHMN

BekTopsl 1 KOOpIMHATHI
B IPOCTPAHCTBE

10

BekTop Ha rmockocTu
U B npocTpaHcTBe. CrioxkeHue
Y BBIYMTAHHUE BEKTOPOB. Y MHOXKEHHUE

AKTYaJTu3upPoOBATh (PaKThl U METO/bI
MJIaHUMETPUH, PEJICBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTUU.
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BEKTOpA Ha 4McIIO. Pa3noxkenne
BEKTOPA I10 TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpasuiio
napasuieJIenunesaa.

Pemenue 3anay, CBA3aHHBIX

C IPUMEHEHHUEM IIPaBUJI IEUCTBUI

C BEKTOpPaMH.

[IpssMoyTroOJIbHAs cucTEMa KOOPIUHAT
B npocTtpaHcTBe. KoopanHatsl
BekTopa. [Ipocrenime 3anauun

B KOOPJAMHATAX. YTOJ MEXKITY
BekTopamu. CkanspHOe
IIPOU3BENCHUE BEKTOPOB.
BrlunciieHne yriioB Mexay NpsiMbIMU
Y TUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBINA METOT

IIPU PELIEHUU TEOMETPUUECKUX 3a1a4

OnepupoBaTtb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

D opMYyJHUPOBATH IPABUIIO
napajyIeIeunea Mpy CI0KECHUN
BEKTOPOB.

CriaabiBaTh, BBIYMTATH BEKTOPBI,
YMHOKATh BEKTOP Ha YKCIIO.
HM3y4yarh OCHOBHBIE CBOKMCTBA 3TUX
omnepanmi.

JdaBaTh omnpeiesieHue MpsIMOyTrOJIbHON
CHUCTEMBI KOOPJIMHAT B POCTPAHCTBE.
BbIpa3urtb KOOpIUHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BoIBoaAMTH, HCII0JIB30BATH (GOPMYJTY
JUTAHBI BEKTOPA U PACCTOSIHUS MEXKTY
TOYKaMHU.

BripakaTh CKasIpHOE IPOU3BEACHUE
BEKTOPOB UEPE3 UX KOOPIUHATHI,
BBIYUCIISITH YTOJI MEXKIY ABYMS
BEKTOPaMH, ABYMS PSIMBIMH.
HaxoauTthb yroy Mexay mpsMou

Y TUIOCKOCTBIO, YTOJI MEXY JBYMSI
TUIOCKOCTSIMH aHAJTUTHUYCCKUMH
METOJaMH.

BoIiBoaAMTH, HCIIO/IB30BATH (GOPMYJTY
pPACCTOSIHUS OT TOYKH J0 INIOCKOCTH
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[ToBTOpenue, 006001IEHNE 7 OcHoBHbIE QUTYpBI, (pakThl, TEOpeMbl | Pemarts npocTteiiniue 3agaun
U CHCTEMaTu3allus 3HaHU Kypca IUTaHUMETPUH. 3aauu Ha HaXO0KJICHUE JIJIUH U YIJIOB
IUIAHUMETPHUH U METOBI UX B T€OMETPUUYECKUX PUTYpaX,
pELICHNUS. npumMeHaTh Teopemy [udaropa,
OcHoBHbIE QUTYPBI, (PAKTBI, TEOPEMBI | TEOPEMBI CHHYCOB M KOCHHYCOB.
Kypca CTEpEOMETpUH. 3a1a4u HaxoauTsp miomaas MHOTOYTOJIbHUKA,
CTEpPEOMETPUH U METO/Ibl UX PEIICHUST | Kpyra.
Pacno3naBaTh nogo0OHbIe GUTYPHI,
HaXOJUTh OTHOUIEHUS IJINH
U IUIOIIa e H.
Hcnoab3oBaTh Ipu peLIEHUN
CTEPEOMETPUUECKHUX 33]1a4 (PaKThI
Y METOJIbI INTAHUMETPUU
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

MNOACHUTEJBHASA 3AIIMCKA

VYyeOnblli Kypc «BeposSTHOCTb M CTaTHUCTHKa» 0a30BOr0 YpPOBHS SIBIISIETCA
NPOAODKEHHEM U Pa3BUTHEM OJHOMMEHHOTO yueOHOro Kypca 0a30BOrO YpOBHS
OCHOBHOT0 001Iero o0Opa3zoBaHHUs. Y4eOHBIM Kypc NpeaHa3HauyeH s GOpMHUpPOBAHUS
y 00y4aromuxcsi CTaTUCTUYECKON KyJIbTYypbl U MIOHUMAaHUsI POJIM TEOPUU BEPOSTHOCTEH
KaK MaTeMaTHYeCKOr0 MHCTPYMEHTA JUIsl U3YYEHHUs CIIy4alHbIX COOBITUH, BEIUYUH U
nporieccoB. Ilpu wu3ydeHun y4yeOHOrO Kypca oOoramiaroTcsi MpeAcTaBICHUS
00y4aromuxcsi 0 METO/IaX MCCIIEAOBAHNUS U3MEHUYUBOTO MUPA, PA3BUBACTCS TMOHUMAaHUE
3HAYUMOCTU U OOIIHOCTHM MAaT€MaTUYECKHMX METOJIOB MO3HAHMS KaK HEOThEeMJIEMOMN
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS.

Coneprxanue yueOHOro Kypca HalpaBJIeHO Ha 3aKPEIUICHHE 3HAHUM, MOITYYEHHBIX
IpU M3YYEHHH Kypca Ha YpOBHE OCHOBHOTO 0OIEro oOpa3oBaHUs, U HA pa3BUTHUE
IIPEACTABICHUN O CIyYalHBIX BEIMYMHAX W B3aUMOCBA3AX MEKJIYy HUMHM Ha Ba)KHBIX
IIPUMEpax, CHOKETbl KOTOPBIX IOYEPIHYTHI U3 OKpy)Karouiero mupa. B pesynbrare
y oOyyarommuxcs JOJDKHO  CcQOpMHUpOBaTbCsA  IpelACTaBiIeHHME O  HauOoliee
YHOTPEOUTENBHBIX U OOLIMX MAaTEMAaTUYECKUX MOJENSAX, UCIOJIb3YEMbIX JUIsl ONMUCAHUs
aHTPOMOMETPUUECKHUX U AEMOTpaUUECKUX BEIMUUH, TOTPEITHOCTEN B PA3IMYHOTO POJa
U3MEPEHUSX, JJIUTEIBHOCTH 0€30TKa3HOM  pabOoThl TEXHUYECKUX  YCTpPOMCTB,
XapaKTePUCTHK MAacCOBBIX SIBJIEHUI U MPOLIECCOB B OOILIECTBE.

B coorBercTBMM € yKa3aHHBIMH LENSIMH B CTPYKType Yy4eOHOro Kypca
«BeposITHOCTD M CTATUCTUKA» JIJIS1 YPOBHS CpeHETO 0011ero oopa3oBanus Ha 0a30BOM
YPOBHE BBIIEJICHbI CIEAYIOIIME OCHOBHBIE coJepxkaTelbHble JUHUN: «CiydaiiHble
COOBITHUS U BEPOSITHOCTIY, «CllydaiiHble BETUYMHBI U 3aKOH OOJIBILIUX YUCET.

BaxHyto 4yacth y4yeOHOro Kypca 3aHUMAET H3Y4YEHHE TIE€OMETPUYECKOro U
OMHOMHUAJIBHOTO pacHpe/eleHuid U 3HAKOMCTBO C UX HENpPEpPBHIBHBIMU aHAJOTaMU —
NIOKAa3aTeJIbHBIM U HOPMAJIbHBIM PacIpeAeIICHUSIMU.

Conepxxanue nuHUM «CiydailHble COOBITHSI U BEPOSITHOCTU» CIYXKUT OCHOBOM
st GOpMHUPOBAaHUSA TPEJCTABICHUN O paCIpeAesiCeHUH BEPOATHOCTEH  MEXAY
3HAQUYEHHUSIMU CIIy4alHbIX BEJIMYMH, a TaKKe OJTa JIMHUS HeoOxoauma Kak 0aza
JUISL U3y4YEHUS 3aKOHA OOJIBIIUX Yucen — (yHIaMEHTAJIbHOIO 3aKOHA, JEHCTBYIOIIETO
B IIpHUpOJIe U OOIIECTBE U MMEIOIIET0 MaTreMaTHdeckyto (opmanuzanuioo. CaMm 3aKoH
OONBIIMX YHCEN TMpeAsiaraeTcsi B O3HAKOMUTENBHOU (opMe ¢ MHUHUMAIbHBIM
UCII0JIb30BAaHUEM MAaTEMaTUYECKOro (hopMaiu3ma.

Tempbl, CBSI3aHHBIE C HENPEPBIBHBIMHU CIYYaHBIMH BEIMYMHAMH, AKLEHTUPYIOT
BHUMaHUE O0YyYarouXcs Ha OMUCAaHUM U W3YYEHHH CIy4YailHBIX SIBJICHUN C TOMOILBIO
HenpepbIBHBIX  (QyHKIMH. OCHOBHOE BHUMAaHHE YJENseTCS MOKa3aTeIbHOMY U
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HOPMAQJIBHOMY pachlpefiefieHusIM, TpPU OTOM MPEAINoJiaraeTcsi O03HAKOMHTEIBHOE
U3ydeHue MaTepuaia 0e3 JoKa3aTelbCTB MPUMEHIEMbIX (PaKTOB.

OOmiee YMCIO YacoB, PEKOMEHIOBAaHHBIX JUIA HW3YyYeHHUs y4eOHOTro Kypca
«BeposTHOCTh M cratucThka» — 68 wacoB: B 10 kmacce — 34 gaca (1 gac B Henelnmo),
B 11 kmacce — 34 yaca (1 gac B Hefenio).

COJAEPXKXAHUE OBYUYEHUSA

10 KJIACC

[IpencraBienrie JaHHBIX € TOMONIbIO Tabmuiy u auarpamm. CpenHee
apuMeTHIeCKOe, MeIaHa, HanOoJIbIIIee M HAMMEHBITIEe 3HAUYCHUS, pa3Max, TUCTICPCHS
Y CTaHJIapTHOE OTKJIOHEHUE YUCIOBBIX HA0OPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHbIE COOBITHS. DJIEMEHTAapHbIC
coObiTUsl  (UCXObI). BepoaTHOCTh ciydailHOro coObITHUs. bBan3ocTh YacToThl U
BEPOSATHOCTU COOBITUM. CiydailHble OMBITHI C PaBHOBO3MOXXHBIMU DJIEMEHTApPHBIMHU
cOoOBITUSIMU. BeposiTHOCTH COOBITHI B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMU.

Onepauuu Haja COOBITUSIMU: TEPECEUCHHE, OOBEAUHEHHUE, MPOTUBOMOJIOKHBIE
coObITus. Jlnarpammel Ditnepa. Gopmysa CI0KEHHS BEPOSTHOCTEH.

VYcioBHasE BEPOATHOCTh. YMHOXKEHHE BEpPOSATHOCTEW. JlepeBo  CiaydamHOro
skcniepuMenTa. @opmyiia moaHoi BeposiTHOCTH. HezaBrucumbie COOBITHS.

KomOunaropHoe npaBuio ymHoOxeHus. IlepectanoBku u (akropuan. Yucno
coueranuid. TpeyronpHuk [lackans. ®opmyna 6uHoma HetoToHa.

bunapubIii ciy4yaliHbIil ONBIT (MCHBITAaHWE), yclex W Heynada. HesaBucumbie
ucnbiTanus. Cepus HE3aBUCUMBIX UCIBITAHUN 10 repBoro ycnexa. Cepus He3aBUCUMBIX
ucnbiTaHuid bepHym.

Cnyuvaitnasg BenuunHa. Pacnipenenenne BeposiTHOCTe. Jlnarpamma pacrpeaeineHusl.
[Tpumepsl pacnpeiesieHnii, B TOM YUCIIe, TEOMETPUIECKOE U OMHOMHAIILHOE.

11 KJIACC

UucnoBele XapaKTEPUCTUKHU CIYyYaWHBIX BEJIMYMH: MAaTEMATHYECKOE OKHUIAHUE,
JOUCIIEPCHsT U CTaHAApPTHOE OTKJIOHEHHWE. [Ipumepbl NPUMEHEHHST MAaTeMaTUYECKOTO
OKMJAaHUSA, B TOM YHMCJIE B 33Ja4aX M3 IOBCEIHEBHOM KW3HU. Maremarnyeckoe
OXXujaHue OWHApPHOM Ciy4yailHOM BeNIMYMHBI. MaTeMaTHYECKOe OXHUJAHUE CYMMBI
CIIy4alHbIX BEJIIMYMH. MaTremMaThuuecKoe O0XKUIAHUE U JUCIEPCUS I€OMETPUYECKOr0 U
OMHOMMAJILHOTO pacipeeIeHUH.

3aKoH OOJBIIMX YUCEN U €ro posib B HayKe, Mpupoje U obuiecTBe. BeIOOpOUHBIi
METOJ UCCIIETOBAHUM.

[Ipumepsl  HenpepbIBHBIX  Cily4aWHbIX Beau4uH. IloHdATHE O 1UIOTHOCTH
pacnpeneneHusa. 3aJadd, OPUBOIALIME K HOPMAJIBHOMY pacnpeneieHuto. I[loHsTue
0 HOPMAaJIbHOM PacCIIpeIeJICHUMU.
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INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6yuenus B 10 kiacce o0ydaromuics MOJyduT CIEAYIOIINE MPEAMETHbIC
pe3yibTaThl:

YUTATh U CTPOUTH TAOJIMLIBI U TUArPAMMBI;

OTIepUPOBATh TMOHATUSMU: CpeAHee apudmernyeckoe, MeaAuaHa, HauOOJbIIEE,
HauMEHbIIIEe 3HAYEHUE, Pa3Max MacCUBa YMCIIOBBIX JaHHBIX;

OTIEPUPOBATH MOHITUSAMHU: CITyYaiHbII 3KCIIEPUMEHT (OIBIT) U CIIydaitHOe COOBITHE,
JJIIEMEHTAapHOE COOBITHE (RJIIEMEHTApHbI HCXO0J) CIY4YailHOrO OIbITa, HAaXOIUTh
BEPOATHOCTH B ONBITaX C PABHOBO3MOXXHBIMHU CIIY4alHBIMU COOBITUSIMHU, HAXOJIUTh U
CPaBHHMBATh BEPOSITHOCTU COOBITUH B M3yUEHHBIX CIIy4alHBIX 9KCTIEPUMEHTAX;

HaxXoAUTh U (POPMYJIUPOBATH COOBITHS: IEpeceuyeHue U OOBEAMHEHHE JTaHHBIX
COOBITHH, COOBITHE, TMPOTHUBOIOJIOXKHOE JIaHHOMY  COOBITHIO,  TOJB30BATHCS
auarpammamu Jitsiepa U (popMyIioi CI0KeHHsI BEPOSITHOCTEH MPU peLIeHUH 3aa4;

ONEpUpPOBATh MOHATUSIMH: YCJIOBHAs BEPOATHOCTb, HE3aBUCHUMbBIE COOBITHS,
HaxOJWTh BEPOSATHOCTH C IOMOINBIO ITPAaBWJIA YMHOXKEHHs, C IIOMOIIBIO JEpeBa
CIIy4allHOTO OIIBITA;

OPUMEHATh KOMOMHATOPHOE MPABUJIO0 YMHOXKEHUS MPU PELICHUH 33/1a4;

ONEpUPOBATh TOHATUSMHU: HCHBITAHUE, HE3ABUCUMBIE HCHBITAHUS, CEPUs
UCIBITAaHUH, YCIeX U HeyJaua, HaXOAUTb BEPOSITHOCTH COOBITUHN B CEPUM HE3aBHCUMBIX
UCIBITAaHUI 10 IEPBOIO ycCIieXa, HAXOJUTh BEPOSITHOCTH COOBITHM B CEpUU UCTIBITAHUN
bepnynu;

ONEpUpOBaTh IMOHATUSAMHU: CIy4dallHas BEIMYMHA, PACIpPEACIICHUE BEPOATHOCTEH,
JyarpaMMa pacrpeesIeHus.

K xoniry o0yuenus B 11 kiiacce 00ydaromuiics MOIYyYUT CIASAYIOMINUE TPEIMETHBIC
pe3yJIbTATHI:

CpaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMYUHBI 10 PACIIPEACIICHUIO WA
C MIOMOIIBIO JUarpaMm;

ONIEPUPOBATH MOHATUEM MAaTEMaTUYECKOI0 OKUIAHUsI, IPUBOJUTH MIPUMEPHI, Kak
IPUMEHSAECTCA  MAaTEMAaTHU4YECKOE  OXHUJAHWUE  CIIyYaMHOW  BEJIMYMHBI  HAXOAUTh
MaTeMaTUYECKOE 0KUIAHNE 110 JAHHOMY PacIIpeIeIICHHUIO;

MMETH MPEACTABICHUE O 3aKOHE OOJIBIINX YUCET,

HMMETBH MPEJICTABIICHUE O HOPMAJIbHOM PACIIPEACIICHHH.
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10 KJIACC
HaunmenoBanue paznena | KonuuectBo OCHOBHOE cOJIepxKaHUE OcHOBHBIE BUBI IEATEIBHOCTH
(Tembl) Kypca 4acoB O0yJaroIIIXCs
[IpencraBieHne qaHHBIX 4 [IpencraBiieHre TAHHBIX ¢ TOMOIIBIO N3BaexkaTs nHGOpMALIUIO U3 TAOTUIL
1 OINHcaTeIbHask CTATUCTUKA Tabnui u quarpamm. Cpennee U JrarpamMM, HCMoJb30BaTh TAOIUIIbI
apudpmMeTHIecKoe, MeIuana, Y MarpaMmbl JJisl TPEACTaBICHUS
HauOoJIbIIIee U HAUMEHBIIIEEe CTaTUCTUYECKUX TAHHBIX.
3HAYECHHUs, pa3Max, JUCIIEPCUs, Haxoaurthb onucaresbHbie
CTaHIAPTHOE OTKIIOHEHUE YN CIIOBBIX XapaKTEPUCTUKH JAHHBIX.
HaObOpOB BouiaBuUratb, KpMTHKOBATH IMIOTE3bI
0 XapakTepe Cily4alnHOU U3MEHUYUBOCTH
U ompeestonmx e€ pakropax
CityyaiiHbI€ OTBITHI 3 CrydaitHble 9KCIIEpUMEHTHI (OTIBITHI) BoiaeasasTs Ha NpUMepax CilydaiiHble

W CITydaifHbIe COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
DIIEMEHTAPHBIMU UCXO0IaMH

U CIIy4YaifHbIe COOBITHUSI.
DnemMeHTapHbIe COOBITHS (MCXOMIbI).
BeposiTHOCTH CITy4aifHOTO COOBITHSI.
BepositHOCTH COOBITHI B OMIBITaX

C PAaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH.
[IpakTruueckas padbota

COOBITHSI B OITUCAHHOM CITy4YaiiHOM
OTIBITE.

@DopMyJTUPOBATH YCIIOBUS MPOBEICHUS
CIIyYalHOTO OIIbITA.

Haxoauthb BEpOSTHOCTH COOBITUI

B OIBITaX C PABHOBO3MOXHBIMU
HCXOJIaMHU.

MoaeupoBaTh OIBITHI

C PaBHOBO3MO>XHBIMH 3JIEMEHTAPHBIMU
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HCXOJIaMH B X0JI€ MPAKTUIECKON
paboThI

Omnepanuu Hajx COOBITUSIMU,
CJI0’KEHUE BEPOATHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedeHue, 00beIMHEHNE COOBITUH,
MIPOTUBOMOJIOKHBIE COOBITHSI.
Juarpammel Diiniepa. @opmyia
CJIO’KEHMS BEPOSITHOCTEN

Hcnmoab3oBaTh 1uarpaMmsl Jisiepa

U CJIOBECHOE OMMCAHKUE COOBITUI

1151 POPMYITHPOBKH M M300payKEHUS
0OBEIMHEHUS U TIEpeceueHUs COOBITUH.
Pemiathb 3aga4u ¢ MCNoJIb30BaHUEM
(bOpMyJIBbI CIIOKEHUS BEPOSITHOCTEN

Y cnoBHast BEPOSITHOCTD,
JIEPEBO CIIYYaHOTO OIbITA,
dbopmya moaHOU
BEPOSITHOCTH

U HE3aBUCUMOCTH COOBITUI

VY cii0BHasA BEPOSATHOCTh. Y MHOKEHUE
BEPOSITHOCTEN. J[epeBO CilydaitHOTO
akcriepumenTa. Gopmyiia nogHou
BeposiTHOCTU. He3aBucuMblie COOBITHS

Pemats 3a1a4n Ha HAX0XKICHUE
BEPOSATHOCTEUN COOBITUM, B TOM YHCIIC
YCJIOBHBIX C MIOMOIIBIO JIEpeBa
CIIy4ailHOTO OTBITA.

OmnpeneyasiTb HE3aBUCUMOCTH COOBITHI
1o (opmyJie U MO OpraHu3aluu
CIIy4ailHOTO OTIbITa

DN1eMEHTbl KOMOMHATOPUKHU

KomOunaropHoe npaBuio
yMHO)eHus. [lepecTaHOBKH

u daktopuai. Yucio coueTaHui.
TpeyrosbHuk Ilackana. @opmyna
ounoma HeroToHa

Hcnoab3oBaTh NpaBuiio yMHOKEHHUS
JUISL IEPEUUCIICHUSI COOBITUI

B CIIy4YallHOM OIIBITE.

IMoab3oBaTbest hopMynon

U TpeyroiabHukoMm llackans

JUTS OTIPEEIICHHS] YMCIIa COYETaHUMI

Cepuu nocien0BaTeIbHBIX
VMCTIIBITAHUI

buHapHBbIii City4yaliHBIN OIIBIT
(ucnpITaHuE), yCIexX U Heyjaya.
HesaBucumeie ucnpitanus. Cepus
HE3aBUCHUMBIX HUCIIBITAHUM J10 IIEPBOTO

Pa30uBaTh CII0KHBIE DKCTIEPUMEHTHI
Ha OTACJIbHBIE UCTIBITAHHUS.
OcBauBaTh NOHATHS . UCIIBITAHUE,
CEpUsl HE3aBUCUMBIX HCTIBITAHUM.
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ycnexa. Cepusi He3aBUCUMBIX
VCTIbITAaHUN bepHyIum.
[IpakTnueckas padbora

C MCIIOJIb30BAaHUEM AJIEKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepsI cCEpuit
HE3aBHUCUMBIX UCIIBITAHUN.
Pematsb 3agaum Ha TOUCK
BEPOSITHOCTEN COOBITUI B CEPHUU
WCIIBITAHU J10 IEPBOTO yCIeXa

Y B CEpUSAX UCTIBITAHUN bepHyrum.
N3yuaTh B X0/1€¢ NPAKTHYECKOU
PadoThI C HCNOJIB30BAHUEM
AJIEKTPOHHBIX TAOJIHI] BEPOSITHOCTH
COOBITUM B CEPUSIX HE3aBUCUMBIX
VCTIBITAaHUU

CnyualiHble BEJIMYUHBI
U pacrpeiesieHus

CiydaliiHas BEeJIMYMHA.
Pacnpenenenne BeposSTHOCTEN.
Huarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC CquafIHBIX BCIINYHH.

[Ipumeps! pactipeneneHuii, B TOM
YHUCJIE TEOMETPUYECKOE
1 OMHOMUAJIBHOE

OcBauBaTh NOHATHS . CIIydalHas
BEJIMYMHA, pacipeieneHue, Tabuuna
pacnpeneneHus, uarpaMma
pacrpeneneHusl.

IpuBoauTh NpUMepHI
pacnpeienieHuid, B TOM YHCIIE
r€OMETPUYECKOTO U OMHOMHUAIBHOTO.
CpaBHMBaTB pacnpeeieHus
CIIy4alHbIX BEJTUYNH

HaxoauTs 3Ha4EHUS CYMMBI

U ITPOU3BCACHU A CJ'Iy‘I&fIHBIX BCJIMYHH.

CrTpouthb U pacnno3HaBaTh
reoMeTpUYecKoe 1 OMHOMUATILHOE
pacrpeneneHue
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[ToBTOpenme, 0000IIEHNE, 5 OmnmcarenbHast CTaTUCTHKA. IHoBTOPATHL N3y4YEHHOE
cUCTeMaTH3aIHs 3HAaHUI CityyaifHbI€ OTIBITHI U BEPOSATHOCTH 1 BBICTPAUBATh CUCTEMY 3HAHUU
Cy4JaitHbIX coObITHI. Onepanuu Ha
COOBITUSIMH. DJIEMEHTHI
KOMOWHATOPUKHU, CEPUU HE3ABUCUMBIX
HUCHBITaHUHN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME

61



denepanbHas padoyas nporpamMma | Matemaruka. 10—11 kinaccel (6a30BbIi ypOBEHB)

11 KJIACC
HanmenoBanue paznena  KonudectBo OcHOBHOE coZiepKaHne OcCHOBHBIE BUBI IESITENBHOCTH
(Tembl) Kypca 4acoB 00yYaroIIMXCst
MaremaTuyeckoe 0)KUIaHue 4 [Ipumepbl TpUMEHEHUS OcBauBaTh NOHATHE MATEMATHYECKOTO

CIIy4YaliHOM BEJIMYMHBI

MaTEMaTUYECKOTO OXKUTaHUS
(cTpaxoBaHue, J0TEPES).
MareMaTnueckoe 0KHUIaHue CYMMBI
CITy4ailHBIX BEJIMYMH.
MareMatruueckoe 0OKu1aHue
T€OMETPUIECKOTO U ONHOMHUATIBLHOTO
pacnpeneneHuin

OKHJIaHUS.
IIpuBoauTh 1 00CYKAATH TPUMEPHI
IIPUMEHEHUS MaTEMaTHIECKOTO
OKHJaHus. Beraucisate
MaTEeMaTUYECKOE OKHUIAHUE.
Hcnonab3oBaTh NOHATHE
MaTEeMaTUYECKOI0 OKUIaHUS U €T0
CBONMCTBA IIPU PELICHUH 3a/1a4.
Haxoautp 1o u3BecTHBIM popMynam
MAaTeMaTHYECKOE 0KUIAHUE CYMMBI
CIIyYalHBIX BEJIUYHH.

HaxoauTe 1o uzBecTHbIM opMyaam
MaTeMaTUYECKUE OKUIAHUS CIIyYanHbIX
BEJINYMH, UMEIOIUX FEOMETPUYECKOE

1 OMHOMHAJIBHOE paclpeeIeHUs
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Jucnepcus 1 CTaHIAPTHOE
OTKJIOHCHUE CITyYalHOU
BEJINYHHBI

Jlucriepcust U CTaHJAPTHOE
OTKJIOHEHuE. Jlucniepcnn
re€OMETPUUYECKOTO K OMHOMHUAIBHOTO
pacnpeeseHusl.

[IpakTnueckas padbora

C MCTIOIb30BAaHUEM JIEKTPOHHBIX
TaOIUIL

OcBauBaTh NOHATHUS: TUCTIEPCHS,
CTaHJAPTHOE OTKJIOHEHUE CITy4YaliHOM
BEJINYMHBI.

Haxoaurtsb nucriepcuto

I10 PacIpeAeIICHUIO.

HaxoanTh 1o u3BecTHHIM popMysIam
JIACTIEPCHUIO TEOMETPUYECKOTO

1 OMHOMHAJIBHOTO pacpeiesiCHus,

B TOM YHCJIE€ B XOJI€ MPAKTUYECKOU
paboTHI C HUCTIOIB30BAHUEM
AIIEKTPOHHBIX TaOJIUII

3aK0H OOJIBIINX YHUCEJT

3akoH OonbIIKX YKces. BoiOopouHbIi
METO[ UCCJICIOBAHUM.

[IpakTuyeckas pabota

C UCIIOJIb30BaHUEM JICKTPOHHBIX
Ta0IUI]

3HAKOMHTBCS C BBIOOPOUHBIM METOZOM
MCCJIEIOBAHUS COBOKYITHOCTH JIaHHBIX.
M3yuaTh B X0/1€ MPAKTHUECKOU pabOTHI
C MCIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIIEIOBAHUS

HenpepsiBHBIE clTydaliHbIe
BEJIMYMHEI (pacrpeaesieHus)

[Iprimepsl HENPEPBIBHBIX CIIyYalHBIX
BeJIMYUH. DYyHKIUS TUIOTHOCTH
pacnpeneneHus. PaBHoMepHoOe
pacnpeneeHrue U ero CBOMCTBa

OcBauBaThb NOHATHUSA: HENPEPHIBHAS
Clly4yaliHasl BEJIMYMHA, HENTPEPBIBHOE
pacnpezeneHue, PyHKIHs INIOTHOCTH
BEPOSATHOCTH.

IIpuBoauTH NPUMEPHI HENPEPHIBHBIX
CIIy4alHbIX BEJIMYMH.
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HaxoanTb BEpOSTHOCTH COOBITHIA
10 TaHHOM (YHKIIMH TUIOTHOCTH, B TOM
YU CJIE PABHOMEPHOTO PACIIPEICIICHUS

HopmanwsHoe pacnipenenenue 2 3agauu, NPUBOSIIKNE K HOpMaIbHOMY | OcCBaMBaTh MOHITHUS: HOPMAJIbHOE
pacnpeaeneHnto. OyHKIus pacnpenesneHue.
IUIOTHOCTH ¥ CBOKMCTBA HOPMAJIbHOTO Bb1iessiTh 0 ONMCAHUIO CITyYalHbIE
pacrpeeneHus. BEJINYMHBI, PACIIPEACIEHHBIC
[IpakTuyeckas pabota 110 HOPMAJIBHOMY 3aKOHY.
C UCIOJIb30BaHUEM DJICKTPOHHBIX IIpuBoauThH NpUMepHI 337124,
Ta0JIHII MIPUBOJIAIINX K HOPMAIbHOMY
pacnpenenenuto. Haxoauts ynucioBbie
XapaKTePUCTUKHA HOPMATILHOTO
pacrpeaeneHus 1Mo U3BECTHBIM
dbopmynam.
Pematpb 3a1aun, CBsI3aHHBIC
C IPUMEHEHHEM CBOWCTB HOPMaJIbHOTO
pacnpeesneHuid, B TOM YHCJIE
C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIuIL
[ToBTOpEHUE, 00001IEHNE 19 [IpeacraBieHue TaHHBIX C TOMOIIbIO [ToBTOpSATH U3yUYEHHOE U BHICTPANBATh

U CUCTEMATHU3aIM 3SHAHUN

Ta0JIUI U JUarpamm, onucaTesbHas
CTaTUCTHUKA, ONBITHI

C PaBHOBO3MOXHBIMU
AJIEeMEHTapPHBIMU COOBITHUSIMH,
BBIYUCJICHUE BEPOSATHOCTEM COOBITUI

CUCTEMY 3HAHUI
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C MpUMEHEHNEM (OopMyIT

U TpauuecKuxX METOI0B
(KkoopJIMHATHAS TIpsiMasi, IEPEBO,
nuarpamma Jitepa), ciiydaitHbie
BEJINYMHBI U PaCIPEACIICHUS,
MAaTEMaTUYECKOE OKUIAHNE
CIIy4YaliHOM BEJIMYHHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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AJITEBPA. ITIOYPOYHOE INIJMIAHUPOBAHME 10 KJIACC (2 yaca B HeleJ10)

Ne Jara
Tema ypoka U3Y4YEeHUsS
n/n

1 MHoXxecTBO, ornepanuu HajJ MHOKecTBamu. J{uarpammel Ditnepa—BenHna

5 Panyonanenele uncna. OOBIKHOBEHHBIE U JECSITUYHbIE JpOOHU, IPOLIEHTHI,
OCCKOHEUYHBIC MTEPUONUECKHUE TPOOH

3 Apudmernueckre onepanuy ¢ pauoHATbHBIMUA YHCIAMHU, IPEOOPa30BaHHS YHCIOBBIX
BBIPAKECHUI

4 [Tpumenenue npoOeil 1 MPOLIEHTOB IS PELICHUS NPUKIAIHBIX 3a1a4 U3 PA3IMUHBIX
OTpaciel 3HaHUW U pearbHOU KU3HU

5 [Tpumenenue npoOeil U NPOLIEHTOB IS PELICHUs PUKIIAIHBIX 3a/1a4 U3 Pa3InYHbIX
oTpaciieil 3HaHUM U peaabHON KU3HU
JelictBuTenpHbIC Yyncia. PalimoHanbHbIe U MppalMOHaIbHbIC YUCIa
Apudmerndeckue onepanum ¢ AeHCTBUTEIbHBIMU YHCIaMU

3 [TpubnnxkEHHBIE BEIYUCICHUS, IPaBUIa OKPYIJICHHUS, IPUKUKA U OLIEHKA pe3yJbTaTa
BBIYUCIICHUH

9 ToxnmecTBa U TOXKIECTBEHHBIE ITPE0Opa30BaHuUs

10 VYpaBHeHUE, KOPEHb YpaBHEHUS

11 HepaBeHcTBO, pelieHre HEpaBeHCTBA

12 MeToa UHTEpBaJIOB

13 Perenue nenbix U 1poOHO-pAlIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB

14 KonTponbHas pabota no teme "MHOXeCTBa pallMOHAIBHBIX U IEHCTBUTEIIBHBIX YHCEI.
PanonanbHble ypaBHEHUS U HEPABEHCTB"

15 OyHK1MS, cr1ocoObl 3a1anus GyHKIMU. B3anMHO oOpaTHbIle GyHKINN

16 I'paduk pynkunu. ObmacTb onpeeneHns 1 MHOKECTBO 3HaueHui ¢pyHkiuu. Hymnu
¢ynkuuu. [IpoMexxyTKi 3HAKOMOCTOSIHCTBA

17 UeETHbie 1 HEUETHBIC PYHKITUU

18 Crenensb ¢ nenasiM nokaszareneM. CtangapTHast popma 3anucu AeHCTBUTENHLHOIO YHCIa

19 Hcrionp30Banue moaxo el popMbl 3armucu T1eHCTBUTENBHBIX YMCEI IS PEIICHUS
NPaKTUYECKHX 3a/1a4 U TIPEACTABICHUS JaHHBIX

20 CrenenHas GyHKIMS C HaTypaJlbHBIM U LIEJIbIM NoKa3aTeneM. EE coiicTBa u rpadux

21 Apudmerndeckuit KOpeHb HaTYPaJIbHON CTENEHH

22 ApudmeTnuecknii KOpeHb HaTypalbHON CTENEHH

23 CoiicTBa apu(MeTHUECKOr0 KOPHS HAaTypalbHOM CTENEeHN

24 CaoiicTBa apu(PMETUYECKOTO KOPHS HATYpaJIbHOM CTENEeHU

25 CoiicTBa apu(MeTHUECKOr0 KOPHS HAaTypalbHOM CTENeHN

26 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—OW CTENeHH

27 JeiicTBus ¢ apudMeTHIecKUMHU KOPHIMH N—O0ii cTeneHn

28 JeiicTBus ¢ apudMeTHIecKUMU KOPHIMH N—O0ii cTeneHn

29 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—OU CTENeHH

30 JeiicTBus ¢ apudMeTHIecKUMHU KOPHIMH N—O0ii cTeneHn




31

Pewienne nppaliOHaIBHBIX YPAaBHEHUN U HEPABEHCTB

32 Pemenne nppanroHanbHBIX YpaBHEHUN U HEPABEHCTB

33 Pemenne uppanuoHanbHEIX YpaBHEHUH 1 HEPABEHCTB

34 Pewienne nppaliOHaIBHBIX YPaBHEHUN U HEPABEHCTB

35 Pemienue uppanoHaibHbIX YpaBHEHUI U HEPABEHCTB

36 CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

37 CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU

38 KonrtponbHas padora no reme "Apudmernueckuii KOpeHb N—0il CTENeHN.
WppanmoHanbHble ypaBHEHUS U HEpAaBEHCTBA"

39 Cunyc, KOCHHYC ¥ TAHT€HC YUCIIOBOT'O apryMeHTa

40 CuHyc, KOCUHYC ¥ TaHT'€HC YHCJIOBOIO apryMeHTa

41 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YMCJIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOIO apryMeHTa

43 Tpuronomerpuveckas OKpy>KHOCTb, ONIPEACICHHE TPUTOHOMETPUIECKUX (PYHKITHIA
YHCIOBOr0 apryMeHTa

44 Tpuronomerpuveckass OKpy>KHOCTb, OIPEACICHHE TPUTOHOMETPUIECKUX (PYHKITHIA
YHCIIOBOTO apTyMEHTa

45 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI

46 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI

47 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI

48 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI

49 [TpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUMN

50 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHU I

o1 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN

52 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpAXKEHUI

53 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN

54 Perienue TpUroHOMETpHUYECKUX YpaBHEHU I

55 Pemenue TpUroHOMEeTpHUUYECKUX ypaBHEHUN

56 Pemnienne TpUroHOMETPUYECKUX YPAaBHEHHIA

57 Pemienue TpUroHOMETpHUUYECKUX ypaBHEHUH

58 Pemnienne TpUroHOMETPUYECKUX YpAaBHEHHIA

59 Perienue TpUroHOMETpUYECKUX ypaBHEHU I

60 KonTponbhas pabota no teme "®opmysbl TPUTOHOMETPUU. TPUTOHOMETPUYECKUE
ypaBHeHHUA"

61 [TocnemoBaTenbHOCTH, CIIOCOOBI 331aHUS TIOCIIE0BaTeIbHOCTEH. MOHOTOHHBIE
MIOCJIEIOBATEIBEHOCTH

62 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. Mcnoab3oBaHue Nporpeccuu Juis
peleHns peajbHbIX 3aj1au MPUKIIaIHOTO XapaKTepa

63 Beckoneuno yOsIBaromas reomerpudeckas nporpeccus. Cymma 6€CKOHEUHO
yOBIBaroIEi reOMETPUYECKOMH MPOrpeccHu

64 ®dopmyiia CIIOKHBIX POLIEHTOB




65 ®dopmyna CIOKHBIX MPOIEHTOB

O06o0menure, cucTeMaTr3alus 3HaHUK 3a Kypce anreOpbl M Haduaal MaTEMaTHIECKOTO

66
aHasim3a 10 xiacca
67 HroroBast koHTpoIbHAs paboTa
68 O06o01mIeHne, cucTeMaTru3aus 3HaHU 32 Kypc anreOpbl M Hadyal MaTeMaTHIeCKOTrO

agaimmsa 10 xiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




AJITEBPA. IIOYPOYHOE IINIAHUPOBAHHUE 11 KJIACC (1 yac B HeaeJ110)

Ne Tema ypoka Aara
o/ U3y4YeHHUs

1 CreneHb ¢ palOHAJIbHBIM II0Ka3aTeleM

2 CBolicTBa CTENEHU

3 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX PALlHOHAIbHBIE CTEIICHH

4 [TpeoOpa3oBaHne BbIpaXKEHU, COAEPIKALUX PALIMOHAIbHBIE CTETIEHU

5 ITpeoOpa3oBaHue BbIpaXKEHUM, COAEPIKAIINX PALlMOHATIbHBIE CTEIICHU

6 [Toka3zarenbHbIC ypaBHEHHS U HEPAaBEHCTBA

7 [Toka3zarenbHbIC ypaBHEHHS U HEPAaBEHCTBA

8 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA

9 [Toka3zarenbHbIC ypaBHEHHS U HEPAaBEHCTBA

10 [Toka3zarenbHble ypaBHEHHs U HEPABEHCTBA

11 [Toka3zarenbHas GyHKIHA, €€ CBOCTBA U rpaduK

12 KonrtponsHas padora no reme "CreneHb ¢ paluoHaIbHBIM [TOKa3aTeIeM.
[TokazarenpHas ¢pyHkuus. I[lokasarenpHble ypaBHEHHS U HEpaBeHCTBA"

13 Jlorapudm uucna

14 JlecaTUYHBIE U HATYypaJIbHBIC JTOTapH(PMBI

15 [IpeoOpa3zoBaHue BeIpaKEHUH, COJIEPIKAIINUX JTOTapUPMBbI

16 [TpeoOpa3oBaHue BBIpAKEHHUN, COACPIKAIINX JIOTAPU(DMBI

17 [IpeoOpa3zoBaHue BeIpaKEHUH, COJIEPIKAIIUX JTOTAPHPMBbI

18 [TpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKAIIMX JIOTapU(MBI

19 Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA

20 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA

21 Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA

22 Jlorapugmuueckue ypaBHEHHUs 1 HEPaBEHCTBA

23 Jlorapudmmueckas GpyHKIHUs, €€ CBOHCTBA U Tpaduk

24 Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U rpauK

25 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu

26 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

27 Tpuronomerpudeckue GyHKINUHU, UX CBOMCTBA U rpaduKu

28 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

29 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB

30 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

31 [TpuMepbI TPUTOHOMETPHUECKUX HEPABEHCTB

32 [TpuMepbl TPUTOHOMETPHUYECKUX HEPABEHCTB
KonTponbhas pabota no teme "Jlorapupmudeckas pynkuus. Jlorapudpmuueckue

33 ypaBHEHHsI U HepaBeHCTBA. TpUTrOHOMETpUYECKHE PYHKIIUU U UX TPadUKH.
Tpuronomerpuyeckue HepaBeHcTBa"

34 O06o0mIarmui ypok




AJITEBPA. ITIOYPOYHOE INIMIAHUPOBAHME 12 KJIACC (2 yaca B HeJeJII0)

Ne Tema ypoka Hara
n/n U3y4YeHUd

1 HenpepsbiBHble QyHKIINMM

2 MeTton MHTEpBaIOB Ul PEILIECHUS HEPABEHCTB

3 Meroza UHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB

4 [TpousBonHas pyHKIUH

5 [TpousBomHas GPyHKIIHH

6 ['eomerpuyeckuii U GU3NIECKUN CMBICIT POU3BOTHOM

7 ['eomeTpuueckuii 1 GU3NIECKUN CMBICT IPOU3BOTHON

8 [Tpon3BoIHBIE TIEMEHTAPHBIX (PYHKIUI

9 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI

10 [Tpon3BoiHAs CyMMBI, TPOU3BECHUS, YACTHOTO (QYHKIIUI

11 ITpon3BoiHas CyMMBI, TPOU3BEACHMS, YACTHOTO (PYHKLUI

12 [TpousBoHast CyMMBI, IPOU3BEACHHUS, YACTHOTO (DYHKIIMMA

13 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMH HA MOHOTOHHOCTh U
AKCTPEMYMBI

1 [TpuMeHeHre NPOU3BOJHOM K MCCIEI0BaHNIO (DYHKIIMHA HA MOHOTOHHOCTB U
JKCTPEMYMBI

15 [TpuMeHeHne MPOU3BOTHON K UCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTD H
AKCTPEMYMBI

16 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMH HA MOHOTOHHOCTh U
AKCTPEMYMBI

17 HaxosxneHne HauOoJbIIero 1 HAMMEHBIIETo 3HaYeHUs! (PYHKLIUU Ha OTpe3Ke

18 Haxoxaenne HanbosbIIero 1 HauMEHbILEro 3HaYeHHsI PYHKIIMU Ha OTPE3Ke

19 HaxosxneHne HauOoJbIIero 1 HAaMMEHbIIETo 3HaYeHUs (PYHKLIUU Ha OTpe3Ke

20 Haxoxxnenne HanOoIbIIeT0 ¥ HAMMEHBIIIETO 3HAUEHUS (PYHKITUU Ha OTPE3Ke

21 Haxoxaenne HanOombIIero 1 HaMMEHbILEro 3HaUeHUS! PYHKIIMH Ha OTPE3Ke

22 HaxosxneHne HauOoJbIIero 1 HAaMMEHbIIETo 3HaYeHUs! (PYHKLIUU Ha OTpe3Ke

23 [TprmMeHeHre TPOU3BOJHON U1 HAXO0XKAECHUS HAaWIydIlero peuieH s B MPUKIaIHbIX
3a/1a4ax, JJIs ONpeaesieH!s] CKOPOCTH MPOLecca, 3alaHHOT0 (GOopMYJIOi UK rpapuKoM

24 Konrponsnas pabdora no reme "[IponsBosanas. [Ipumenenue nponzBoaHoi"

25 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX

26 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX

27 Wuterpan, reomeTpuueckuil 1 GU3NUECKUN CMBICI HHTErpaa

28 WuTerpain, reomeTpuyeckuil 1 GU3NYECKUI CMBICI HHTErpaia

29 Wuterpan, reoMmeTpuuecKkuil 1 GU3NYECKUN CMBICI HHTErpaa

30 Breruncnenne uaTerpana no gpopmyne Herotona—Jleibania

31 Brruucnenue unrterpana no gopmyne Hetotona—Jleiionuna

32 Brruncnenue nunrerpana no gopmyine Hetorona—Jleitouuna

33 Brruncnenue unrerpania no popmyne Hetorona—Jleitouuma




34 CucreMbl TUHENHBIX YpaBHEHUN

35 CucreMbl TUHEUHBIX YpaBHEHUH

36 Pemenue npuknaaHeix 3aa4 ¢ IOMOILIBIO CUCTEMBI JIMHEMHBIX YPABHEHUN

37 Pemenue npuknaaHeixX 3a7a4 ¢ IOMOILIBI CUCTEMBI JIMHEMHBIX YPABHEHUI

38 CucreMbl ¥ COBOKYITHOCTH 1IEJbIX, PALIMOHAIBHBIX, HPPAlMOHAJIbHBIX, TOKAa3aTEIbHbIX,
norapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB

39 CucTtembl 1 COBOKYITHOCTH IIEJIBIX, PAllMOHAIbHBIX, UPPAIIMOHAIIbHBIX, TOKA3aTEIbHBIX,
norapu(pMHUECKUX YpaBHEHHUH U HEPABCHCTB

40 CucTembl U COBOKYITHOCTH IIEJIBIX, PAllMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbIX,
norapupMHUECKUX YpaBHEHHUH U HEPABCHCTB

a1 CucreMbl ¥ COBOKYITHOCTH LEJbIX, PAlIMOHAJIBHBIX, HPPAIlMOHATIbHbBIX, TOKAa3aTEIbHbIX,
norapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB

42 Hcnonb3oBanue rpadukoB GyHKINN 17151 peIICHHs] YpaBHEHUH U CHCTEM

43 Hcnonp3oBanue rpadukoB GYHKIWHN sl peIICHHUs YPAaBHEHUI U CUCTEM

44 [IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEHICHUIO MATEMATUYECKUX 3a1a4 U
3a]a4 U3 pa3IUYHbIX 00JacTel HAyKH U peaIbHOM JKU3HH

45 KonTponbhas pabota no reme "MHTterpan u ero npumeHenust. CUcTeMbl ypaBHEHHM"

46 HatypanbHble U 11e51bl€ YKclia B 331a4ax U3 pealibHOM KU3HU

47 Harypasbable 1 1ienble yucna B 3a7ja4ax U3 peaabHON )KU3HU

48 HarypasibHble 1 11enble yucna B 3a7ja4ax U3 peaabHON )KU3HU

49 [Ipr3HaKu AETMMOCTH LEIbIX YUCEI

50 IIpu3HaKy AEIMMOCTH LEIBbIX YUCEI

51 [TIpu3Haku NETMMOCTH LENBIX YACET

52 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3alIMsl 3HAHUN. Y paBHEHUS

53 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH. Y paBHEHUS

54 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIMS 3HAHUU. Y pPaBHEHUS

55 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3alIMsl 3HAaHUN. Y paBHEHUS

56 [ToBTOpenue, 006001IeHNE, CUCTEMATH3AIUS 3HAHUH. Y paBHEHUS

57 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3alIMs 3HAHUN. Y paBHEHUS

58 [ToBTOpenue, 06001IeHUE, cucTeMaTH3aIus 3HaHui. HepaBeHcTBa

59 [ToBTOpenue, 0600IIeHNE, cCCTeMaTH3alus 3HaHuii. HepaBeHncTBa

60 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aIus 3HaHui. HepaBeHcTBa

61 [ToBTOpenwue, 06001IIeHUE, cUcTeMaTH3aIus 3HaHu. HepaBeHcTBa

62 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aus 3HaHui. CUCTeMbl ypaBHEHHI

63 [ToBTOpenue, 060061IeHNE, cucTeMaTH3aIus 3HaHui. CUCTeMBbl ypaBHEHU N

64 [ToBTOpeHue, 00001IIeHNEe, cucTeMaTH3aus 3HaHui. OyHKIUU

65 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aIus 3HaHUH. DYHKITUU

66 Hrorosast koHTpOIBHAs paboTa

67 HToroBast KOHTpOJbHAs paboTa

68 O06o01IeHne, cucTeMaTu3anus 3HaHU) 33 Kypce aiareOpbl ¥ Hayal MaTeMaTHIeCKOTro

agaymmsa 10-12 kimaccos




I'EOMETPUA. IIOYPOYHOE IINIAHUPOBAHME 10 KJIACC (1 yac B Heies110)

Ne Tema ypoka Mara
n/n U3YYeHUs

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IIPAMAas, INIOCKOCTh, IPOCTPAHCTBO.

1 [TpaBuia n3o00paskeHNs Ha PUCYHKAX: H300paKEHUS TIOCKOCTEH, apaieTbHbIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA
[TonsiTHs: nepecekaronIrecs MIOCKOCTH, EPECEKAIOIUECS IPAMas U INIOCKOCTb
[TonsiTust: nepecekarourecs MI0CKOCTH, EPECEKAOIINECs IPAMas U INIOCKOCTb

4 3HaKOMCTBO C MHOTOIpaHHUKaMH, H300pa’keHre MHOTOIPaHHUKOB Ha PUCYHKaX, Ha
IIPOEKIIMOHHBIX YepTekKax

5 HauanbHble cBefeHus o KyOe 1 nupamuie, ux pa3BepTku u Mojenu. CedeHus
MHOT'OTPaHHUKOB

6 HavanbHble cBesieHus 0 Kyoe U nupamujie, ux pa3BEPTkU U Mojaenu. CeueHus
MHOTOTPaHHUKOB

7 [TonsiTHE 006 AKCMOMATHYECKOM MTOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

8 [TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

9 [TonsiTHE 006 AKCMOMATHYECKOM MTOCTPOSHHH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

10 [TonsiTHE 006 AKCMOMATHYECKOM MTOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

1 B3anmHOe pacrosnokeHne NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, TapaJlIEIIbHbIE
Y CKPEILMBAOIINECS TPIMbIE

12 [TapamienpHOCTH MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: MapajlIeIbHbIE IPSIMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX MPAMBIX

13 ITapayienbHOCTB NPSIMBIX M IUIOCKOCTEW B MPOCTpaHCTBE: 1lapamnensHOCTs IpsIMON U
IUIOCKOCTH

14 VYTIIBI € COHANpPaBIECHHBIMU CTOPOHAMU

15 Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapamienpHOCTD MIOCKOCTEN: MapaieNbHbIe TNIOCKOCTH

18 CBoiicTBa NapaJJIENbHBIX IIOCKOCTEN

19 [Tpocreiimme npocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTHU: TETPadp, KyO,
napajuleJenunes

20 IToctpoenune ceuennit

21 [Toctpoenue ceuenuit

99 Konrponbnas padora no reme "[IpsMble 1 IIOCKOCTH B TPOCTPAHCTBE.
[TapamienpHOCTH NPSAMBIX U IIIOCKOCTEN"

93 [TeprieHAUKYIAPHOCTD MPSMON U TJIOCKOCTH: MEPIEHAUKYIISIPHBIE PSMBIE B
IIPOCTPAHCTBE

24 [Tpsimble mapanienbHble U NePIEeHANKYISPHBIE K TUIOCKOCTH




25

[IpsiMble napasienbHble U MEPIEHIUKYIISIPHbBIE K IIIOCKOCTH

26 [Ipu3Hak nepHneHANKYIIPHOCTH IPSIMOM U TNTIOCKOCTH

27 [Ipu3Hak nepneHauKyJIApHOCTH IPSAMOM U IUNIOCKOCTH

28 Teopema o0 TpsMOIi IEPIICHANKYIISIPHOH MJIOCKOCTH

29 Teopema o mpsiMON NEPIEHAUKYISIPHOMN MIIOCKOCTH

30 Teopema o TpsMOIi IEPIICHANKYIISIPHOH MJIOCKOCTH

31 [leprieHauKyNIAp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
PSIMOM 70 TJIOCKOCTH

39 [eprienAuKynap 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
PSIMOM 70 TJIOCKOCTH

33 [eprienaAuKynsap 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 10 IIJIOCKOCTH

34 Hrorosast koHTpOIbHAs paboTa




IF'EOMETPUA. IIOYPOYHOE IINTAHUPOBAHMUME 11 KJIACC (1 yac B Hefes110)

Ne Tema ypoka Hara
n/n U3y4YeHUs

1 [lepneHauKyIsp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

2 VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY IIPSAMOM U INIOCKOCTBIO

3 JByrpaHHbI{ yroJ, JMHEWHBIA YToJl JBYTPaHHOIO yIJia

4 JByrpaHHbI{ yroJ, JMHEUHBIA YroJl JBYTPaHHOIO yIJia

) IlepneHqUKYISIPHOCTD IIJIOCKOCTEM: IIPU3HAK IIEPIICHIUKYIISIPHOCTH JBYX IUIOCKOCTEN

6 [lepneHauKyISIpHOCTD MJIOCKOCTEMN: IPU3HAK MEPIIEHIUKYISIPHOCTH JIBYX IIOCKOCTEN

7 [leprnieHUKYIAPHOCTD MIIOCKOCTEH: MPU3HAK MEPIEHAUKYIISIPHOCTH IBYX IJIOCKOCTEMN

8 Teopema o0 TpEX NepHEeHAUKYIApax

9 Teopema o TpEX mepreHANKYIIpax

10 Teopema o TpEX mepreHANKYIIpax

1 KonTponbhas pabota nmo temam "lleprieHAMKyIIpHOCTD MPSMBIX U IIOCKOCTER" 1
"VTIubl MEXAY NPSAMBIMU U TUIOCKOCTAMU"

12 [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE AJIEMEHThl MHOT'OTPAaHHUKA, BBITTYKIIBIC U
HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTOTPAHHUKA

13 [Ipusma: n-yronbHas npu3Ma; rpaHd U OCHOBAHMS MIPU3MBI; PAMasi 1 HAKJIOHHAs
pU3MbI; OOKOBas M TTOJIHAS TIOBEPXHOCTH MPH3MBI

14 [Tapannenenunen, NpsAMOYTOIbHBIN MapasuiesieNuIe]l U €ro CBOMCTBA

15 [Tupamuia: N-yroyipHas nupamuia, rpaHu u O'(.:HOBaHI/Ie NUpPaMU/JIbl; OOKOBAs U MOJIHAS
MMOBEPXHOCTh MUPAMU/IBI, IPABWIbHASI U YCEUEHHAS TUPpaMUIa
[IpaBunbHBIE MHOTOTPAHHUKU: TOHATHE MPABUIBHOTO MHOTOTPAHHUKA; MIPAaBUIIbHAS

16 MpU3Ma U MpaBUJIbHAs MUPAMUIA; TTPaBUJIbHAS TPEYTOJIbHAS TUPAMK/IA U TTPaBUIIBHBIN
TeTpa’ap; Kyo

17 [IpencraBnenue o0 mpaBUIBLHBIX MHOTOTPAHHUKAX: OKTa’Ap, JOJIEKAdIp U UKOCAIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUKH, IPSMOM, TUIOCKOCTH.

18 DneMEeHTbl CAMMETPUH B TUpaMuax, napajuiesenuneiax, paBuIbHbIX
MHOTOIPAHHHUKAX

19 Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, IUaroHau, yribl

20 [Tnommans 60KOBOM OBEPXHOCTH M MOJHON MOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTU MPSIMON TTPU3MBI

21 [Tnomaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHON TUPAMHUJIBI, TEOPEMA O
UI0IIAA1 OOKOBOM MOBEPXHOCTU YCEUEHHOW MUPAMHU/IBI

22 KonTponbhas pabota no teme "MHororpaHHuku"

23 [TousTue 06 00BEMeE

24 O06bEM upamMuIbl

25 O0BEM TUpaMHUIBI




26

O0BEM TUpaMHUIBI

27 O0BEM TUpamMu bl

28 O06BEM pu3MBbI

29 O06BEM pu3MBbI

30 O0BEM IPU3MBI

31 KonTponpHas padora o teme "OO0bEMBI MHOTOTPaHHUKOB"

39 [ToBTOpenue, 0600IIeHNE cCUcTeMaTH3anus 3HaHui. [locTpoeHue ceueHuii B
MHOTOTPaHHHUKE
[ToBTOpenue, 0000IIEHNE cUCTEMAaTHU3alUs 3HAHUN. Brrunciaenne pacCcTosHUM: MeXITy

33 JIBYMsI TOUKaMH, OT TOYKH JI0 PSAMOH, OT TOUKH JI0 TNIOCKOCTH, MEXTY
CKPEIIHUBAIOIIUMUCS TPSIMBIMU

34 Wrorosas kKoHTpOJbHAS paboTa




I'EOMETPUA. IIOYPOYHOE IINIAHUPOBAHME 12 KJIACC (1 yac B Hefieq110)

Ne Tema ypoka Jara
n/n U3YYeHU s

1 Cdepa u map: HeHTp, paanyc, TuaMeTp; TIIOMAAb MOBEPXHOCTU Chephl

5 Bsaumnoe pacronoxenue chepsl U IIIOCKOCTH; KacaTeabHasl IIIOCKOCTh K chepe;
1016 Chepsl

3 N300paxkenue cdepsl, mapa Ha wiockocTH. CeyeHus mapa

4 [{unuHapuyeckas MoBEPXHOCTb, 00pa3yoIlre WIHNHIPUIECKOIN TOBEPXHOCTH, OCh
UIMHIPUYECKON TOBEPXHOCTH

5 [ununapap: ocHOBaHMs U OOKOBas MOBEPXHOCTh, 00pa3yollas U 0Ch; IJIOMAAb OOKOBOM
U TIOJTHOW MTOBEPXHOCTHU

6 N3o0pakenue mwmHapa Ha iiockocTu. Pa3sépTka nununapa. CeueHus HWIMHIpa
(TJIOCKOCTHI0, MapasuIeIbHON WM MEePIICHIUKYIIPHOM OCH ITUIHHAPA)

7 Konunyeckas moBepXHOCTh, 00pa3yroIire KOHNYECKON MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW TTOBEPXHOCTHU

3 Konyc: ocHOBaHue u BepinHa, 00pa3yromiasi U 0Ch; MIOIIAs> OOKOBOM U MOTHOM
MOBEPXHOCTHU

9 Yceu€HHblil KOHYC: 00pa3yrolIie U BHICOTa; OCHOBAHUS U OOKOBasi TIOBEPXHOCTh

10 N3o6paxenne koHyca Ha iockocTH. Pa3BépTka konyca. CeueHus: KOHyca
(MII0CKOCTHI0, MapajlIeIbHOM OCHOBAHMIO, U TUIOCKOCTbBIO, IPOXOAAIIEH Yepe3 BEPIIUHY)

11 KoMOuHamumst e BparieHus: 1 MHOTOIpaHHUKOB

12 MHororpaHHUK, ONMMCAaHHBIA 0KOJIO cepsr; chepa, BIECaHHAS B MHOTOTPAaHHUK WA B
TEJO BpallleHus

13 [Tonsitrie 06 06bEMe. OCHOBHBIE CBOWCTBA 00BEMOB TEJ

14 O0BEM IUIMHIpa, KOHYCa

15 O0bEM mrapa u miomaas chepsl

16 [Tono6ubIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKIY TUIOMIAASIMU MTOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX Tell

17 KonTponbhas pabota no remam "Tena Bpamenus” u "O0bemsbl Ten"

18 BekTop Ha MIOCKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue ¥ BEIYUTAaHUE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YHCIIO

21 Paznoxxenue BekTopa 1o TpéM HEKOMILTaHAPHBIM BekTopaM. [IpaBuino napannenenumneaa

22 Pemenne 3aay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUI C BEKTOpaMU

93 [TpstmoyTobHAS cUCTEMa KOOPAUHAT B IPOCTpaHCcTBe. KoopanHaTel BEeKTOpa.
[Tpocreiimue 3agaun B KOOpAUHATAX

24 Yron mexay Bektopamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB

25 BbrancieHue yrioB MeXIy PSIMBIMA U TUIOCKOCTSIMH

26 KoopanHaTHO-BEKTOPHBIM METO/T TIPH PEIICHUN T€OMETPUIECKUX 3a/1a4

27 KonTponbHas pabota no teme "BekTopbl 1 KOOpIMHATHI B TPOCTpaHCTBE"




[ToBTOpeHue, 006001IeHNE U CUCTEMATH3AIUs 3HAHU I

. OcHoBHBIE UTYpPHI, HAKTHI,

28 TEOpPEMbI Kypca IUIaHUMETPHH

29 [ToBTOpenue, o6o0IIeHne U cucTeMaTn3anus 3HaHuil. OCHOBHBIE (UTYPHI, (DAKTHI,
TEOPEMbI Kypca IUIaHUMETPHH

30 [ToBTOpeHue, 0000IIeHNE U CHCTEMAaTH3aIMs 3HAHU. 3a/1a9i TUIAHUMETPUU ¥ METOTbI
UX PELICHUS

31 [ToBTOpenue, 00o0IIeHNE U CHCTEMAaTH3alKs 3HAaHUH. 3a1au TNIAHUMETPUU U METOIbI
UX PELICHUS

32 [ToBTOpenue, o6o0IIeHNe U cucTeMaTH3anus 3HaHuil. OCHOBHBIC (GUTYPHI, (PAKTHI,
TEOPEMBI Kypca CTEepEOMETpUH

33 Hrorosast koHTpoIbHAs paboTa

34 [ToBTOpeHMEe, 00001IEHNE U CUCTEMAaTH3aIUs 3HAHUI




BEPOATHOCTDb U CTATUCTHUKA. HIOYPOYHOE IINTAHUPOBAHMUE 10 KJIACC

Ne Tema ypoka Aata
o U3y4YeHHust

1 [TpencraBieHye JaHHBIX ¢ TOMOUIBbIO TAOJIUI] U JUarpamm

5 Cpennee apudmernyeckoe, MeiiaHa, HauOoJIblIee U HAUMEHbILIEe 3HAUCHMS], Pa3Max,
JMCIIEpPCHs, CTaHAAPTHOE OTKIOHEHHUE YHCIIOBBIX HAOOPOB

3 Cpennee apudmernueckoe, Meiana, HauboJIbIIee U HAMMEHbIIIEE 3HAYCHHS, Pa3Max,
JMCTIEpPCHs, CTAaHAAPTHOE OTKIOHEHHUE YHCIIOBBIX HAOOPOB

4 Cpennee apudmernyeckoe, MeiMaHa, HauOoJIblIee U HAUMEHbILIee 3HAUCHMS], Pa3Max,
JMCTIEpPCHs, CTAaHAAPTHOE OTKIOHEHHUE YHCIIOBBIX HAOOPOB

5 Crny4aiiHble SKCIIEpUMEHTHI (OIIBITHI) M CIy4aiHble COOBITHS. DJIEeMEHTapHbIE COOBITUS
(ucxompl)

6 BeposiTHOCTB cityqaiiHOTO COOBITHS. BeposTHOCTH COOBITHIA B OTIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

7 BepositHOCTB cimywaiiHoro coObitust. [IpakTiueckas padota

3 Onepanuu HajJ COOBITUSAMMU: ITepeceyeHue, 00beIUHEHHE COOBITUH, TPOTHUBOIOIOKHBIE
coObITus. lnarpammsl Diinepa

9 Omnepanyu HajJ COOBITUSIME: TIEpecedeHre, 00beTUHEHHE COOBITHH, TPOTHBOIOIOKHBIC
coObITus. Inarpammsl Diinepa

10 dopmyna CII0KEHUS BEPOSTHOCTEH

11 VYcnoBHas BEpOSTHOCTb. Y MHOKEHUE BEpOSITHOCTEH. [lepeBo cirydaitHOro
9KCHEPUMEHTA

12 VYcnoBHas BEpOATHOCTh. Y MHOKEHHE BEPOSTHOCTEN. [lepeBo cirydaitHOTo
9KCIIEPUMEHTA

13 VYcnoBHas BEpOATHOCTh. Y MHOKEHHE BEPOSTHOCTEN. [IepeBo cirydaitHOro
JKCIIEPUMEHTA

14 ®opmysa NOTHONW BEPOATHOCTH

15 ®dopmyra MoJTHOM BEPOATHOCTH

16 dopmyiia noiaHOH BeposTHOCTU. HezaBucumbie cOObITHS

17 KonTponbnas padota

18 Komb6unaTtopHoe npaBuiao yMHOKEHHUSI

19 [TepectanoBku u pakropuan

20 Yucno coueTaHui

21 Tpeyronsauk [Tackans. @opmyna bunoma HeroToHa

29 bunapHbIii ciydaiiHbIi ONBIT (MCIIBITAHUE), yeIieX U Heynaya. HesaBucumblie
ucneiTanus. Cepusi HE3aBUCUMBIX MCTIBITAHUN 710 IEPBOIO ycIexa

23 Cepus He3aBUCUMBIX UCTIbITaHUI bepHymu

24 Cepus He3aBUCUMBIX UCTIBITAaHUH. [IpakTHueckas paboTa ¢ UCIIOIB30BaHHEM
AIIEKTPOHHBIX TaOJIHIL

25 CrnygaiiHas BelIMIMHA

26 Pacnipenenenue BepositTHocTel. [lnarpamma pacnpeneneHus




27

CyMMa U pou3BeICHUE CTyYalHbIX BEJIMUYUH

28 CyMMa 1 MpOM3BEICHUE CTyYaliHBIX BEITHYUH

29 [Ipumeps! pactipeiesieHUid, B TOM YHCIIE TEOMETPUYECKOE B OMHOMHUAILHOE
30 [Ipumeps! pactipeeieHnii, B TOM 9HCIIE TEOMETPUIECKOE U OMHOMHUATBHOE
31 [ToBTOpEHME, 0000IICHUE M CHCTEeMAaTH3allHsl 3HAHUN

32 [ToBTOpEeHUE, 0000IIEHNE U CHCTEMAaTH3aIUs 3HAHUI

33 HroroBast koHTpoIbHAs paboTa

34 [ToBTOpEeHUE, 0000IIEHNE U CHCTEMAaTH3aIlusl 3HAHUI




BEPOATHOCTDb U CTATUCTUKA. HIOYPOYHOE INTAHUPOBAHMUE 11 KJIACC

Jara
Ne Tema ypoka
U3y4eHus
n/n

1 [ToBTOpenue, o0o0IIeHue, cucTeMaTi3anus 3HaHui. CirydaifHbIe OTBITHI U BEPOSTHOCTH
cirydaitHbIX coObITHi. Cepuu He3aBUCUMBIX UCIIBITAHHUH

5 [ToBTOpenue, 06001IeHNEe, cucTeMaTH3aus 3HaHui. Cily4aifHbIe ONBITHI U BEPOSITHOCTH
ciIy4alHbIX coObITHIA. Ceprr HE3aBUCUMBIX UCIIBITAHHI

3 [ToBTOpenue, o0o0IIeHue, cucTeMaTi3anus 3HaHui. CirydaifHbIe OTBITHI U BEPOSTHOCTH
ciy4alHbIX coObITHIA. Ceprr HE3aBUCUMBIX UCIIBITAHUI

4 [ToBTOpenue, o6o0IIeHue, cucTeMaTi3anus 3HaHui. CirydaifHble OTBITHI U BEPOSTHOCTH
cirydaitHbIX coObITHi. Cepuu He3aBUCUMBIX UCIIBITAHHUHA

5 [Tpumepsl MpUMEHEHHS] MaTEMaTHUYECKOTr0 OKUIaHUs (CTpaxoBaHHe, JOTepest)

6 MaremaThueckoe 0KHIaHUE CYyMMBbI CIIy4allHbIX BEIUYHH

7 Matematuyeckoe 0KHIaHue T€OMETPUIECKOT0 U OMHOMUATILHOTO pactpeaeeHui

8 Matematuyeckoe 0XKHIaHue T€OMETPUIECKOT0 U OMHOMHUATILHOTO pactpeaeieHui

9 Jucnepcus U cTaHJapTHOE OTKIOHEHNE

10 Jucnepcusi U cTaHgapTHOE OTKJIOHEHUE

11 Jucnepcuu reoMeTpu4ecKoro 1 OMHOMHUAIBHOIO PACIIPEAETICHUS

12 [TpakTHueckas paboTa ¢ HCIOIB30BAHUEM JICKTPOHHBIX TAOIHI]

13 3akoH Oonpmmx yucel. BeIOOpOUHBI METO HCCIIEIOBAaHUI

14 3akoH Oonpmmx yucel. BeIOOpOUHBI METO HCCIIEIOBAaHUI

15 [TpakTHueckas paboTa ¢ HCTIOJIB30BAHUEM JICKTPOHHBIX TAOIHI]

16 Wrorosast koHTpobHAs paboTa

17 [TpruMepbl HeMPepBIBHBIX CIy4alHbIX BeIWYUH. OYHKIMS MIIOTHOCTH pacIipeleeHusl.
PaBHOMEpHOE pacnpenenieHne U €ro CBOKWCTBa

18 IIpuMepsl HENPEPBIBHBIX CIIy4aiHbIX BeIWYUH. OyHKIMS IUIOTHOCTH PACIIPEICIICHHUS.
PaBHOMEpHOE pacnpenenieHne U €ro CBOKWCTBa

19 3anauu, MpUBOJALINE K HOPMATIbHOMY pactipeaeneHuto. OyHKIMs IIOTHOCTU U
CBOICTBa HOPMAJILHOTO pacHpeesIeHUs

20 [TpakTryeckas paboTa ¢ UCIOIB30BAHUEM JIEKTPOHHBIX TaOJIHIL

21 [ToBTOpeHue, 00001IeHNe U cucTeMaTh3aus 3HaHui. OnucarenbHasi CTaTUCTHKA

22 [ToBTOpenue, o6o0IIeHNE U ccTeMaTh3alus 3HaHUi. OnucarenbHas CTaTUCTHKA

23 [ToBTOpenue, o6o0IIeHNe U cucTeMaTH3anus 3HaHui. ONbITH C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

24 [ToBTOpenue, 06061IeHNe U cucTeMaTH3anus 3HaHuH. OTNbBITH C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMUA COOBITUSIMHU
[ToBTOpenue, o0o0IIeHNE U cCUCTeMaTH3alus 3HaHUH. Beruucienue BeposiTHOCTEH

25 coOBITHH ¢ TpUMeHeHHEM (HOpMYI U TpadUUeCKUX METOIOB (KOOpAMHATHAS TIpsMas,
JIepeBO, TuarpamMmma Jisepa)
[ToBTOpenue, o0o0IIeHNE U cUcTeMaTH3alus 3HaHUH. Beruucnenue BeposiTHOCTEH

26 COOBITHIA ¢ IpUMEHEeHHEM GOopMYI U TpadUUecKiX METOI0B (KOOpIAUHATHAS MpsMas,

JepeBo, TuarpamMmma Jisepa)




[ToBTOpenue, o0o0IIeHNE U CUCTeMaTH3alus 3HaHU. Beruucienne BeposTHOCTEH

27 cOOBITHI ¢ IpUMeHeHneM GOpMYII U rpauIecKuX METOAOB (KOOpAMHATHAS MpsIMas,
JepeBO, TuarpamMmma Jisepa)
[ToBTOpenue, o0o0IIeHNE U CCTeMaTH3alus 3HaHUH. Beruucnenne BeposTHOCTEH

28 COOBITHI ¢ pUMeHeHHneM (OPMYIT U TpapUUECKUX METOAOB (KOOpAMHATHAS MPsIMas,
JIepeBo, quarpamMmma Jusepa)

29 [ToBTOpeHme, 0600IIeHNE U cucTeMaTH3anus 3HaHui. CilyqaifHbIe BETHYUHBI U
pacnpezneneHus

30 [ToBTOpeHme, 0000IIEHNE U cucTeMaTH3anusl 3HaHul. CilydaifHble BETUYUHBI U
pacnpezeneHus

31 [ToBTOpeHme, 0000MIEHNE U CUCTEMATH3AIUS 3HAHUH. MaTeMaTH4eckoe OKUJaHue
CIIy4ailHOM BEJIMYMHBI

32 [ToBTOpeHmEe, 0000MIEHNE U CUCTEMATH3AIUS 3HAHUH. MaTreMaTH4eckoe OKUJaHue
CIIy4ailHOM BEJINYMHBI

33 HroroBast koHTpobHAs paboTa

34 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIUsl 3HAHUT




