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HOACHUTEJIBHAA 3AITMCKA

OBHIAS XAPAKTEPUCTUKA YYUEBHOTI'O ITPE/IMETA
«MATEMATUKA»

[Ipumepnas pabouasi mporpamma 1o ydeOHOMy mpeametry «MaTeMaTuka
yriyonéHHoro ypoBHs it oOydaromuxcs 10—11 kmaccoB paspaboraHa Ha
ocHOBe DeiepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPETHETO
obmero oOpa3oBaHMs, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEABABISIEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPaJAMLMA POCCUIICKOTO
oOpa3oBanus. Peanuzarusi mporpammbl OOecCriedMBaeT OBJIAJCHUE KIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPAa3BUTHS U HEMPEPHIBHOTO
o0pa30BaHUsl, LEJTOCTHOCTh OOIEKYIbTYPHOIO, JMYHOCTHOTO M TO3HABATEIBLHOTO
Pa3BUTHS JIMYHOCTH O0YYaIOIINXCA.

B paGoueii mporpamme yuTeHBI AU U MOJNIOKEeHNUA «KOHIENINNU pa3BUTHS
MaTeMaTtnyeckoro odpasoBanusi B Poccuiickoii ®@enepauuu». B cooTBercTBUM €
Ha3BaHWEM KOHIEMIIMN MaTeMaTH4YecKkoe oOpa3oBaHWE MOKHO, B UYaCTHOCTH,
pematb 3amayy oOecrneueHrus HeOoOXOJWMOIO CTPaHE YKCIa BBITYCKHUKOB,
MaTeMaTU4yecKass TOJIrOTOBKAa  KOTOPBIX  JOCTAaTOYHA Ui MPOAOJIKCHUS
oOpa3oBaHusl 1O pPa3jIMYHBIM  HaMpaBJICHUSM, BKIIOYas  MpeErnojaBaHUe
MaTeMaTHUKH, MaTEMaTUYECKUE UCCIEeI0OBaHus, paboTy B chepe nHPOpMaIMOHHBIX
TEXHOJOTUA U [p., a Takxke oOecrmeyeHusi Mg Kaxaoro oOydaromerocs
BO3MOXXHOCTH JIOCTIDKEHHUSI MaTEeMaTHYECKOH TOJATOTOBKM B COOTBETCTBUU C
HEOOXOJUMBIM €My ypoBHEM. VMeHHO Ha pelIeHHWe HTHX 3a/Jad HaleJleHa
[Ipumepnas pabouasi mporpaMmma yriayOJaéHHOTO YPOBHS.

B snoxy mudpoBoit TpanchopManmu Bcex cep 4eI0BEUSCKON NeITEILHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopoluen
MaTeMaTHUYeCKON MOArOTOBKU. JTO OOYCIOBJIEHO TEM, YTO B HAllld JHU PacTET
YHCIIO0 CHEIHAIbHOCTEH, CBS3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHUEM
MaTeMaTUKH: U B cpepe DKOHOMUKH, U B OM3HECE, U B TEXHOJIOTUYECKUX 00JIaCTSX,
U JaXe B TyMaHUTAapHBIX cdepax. Takum oOpazom, Kpyr oOydaromuxcs, s
KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM TPEeaMETOM, (PyHIAMEHTOM
oOpa3oBaHMsl, CYIIECTBEHHO paclupsierci. B Hero BXOASAT HE TOJBKO
oOyuJaroluecs, MJIAHUPYIOIMINE 3aHUMATbCA TBOPYECKOM M HCCIIEOBATEIHCKOM
paboToii B 00s1acTh MaTeMaTUKH, HHOOPMATUKU, HUZHKH, SKOHOMUKH U B JPYTUX
00JacTsIX, HO M T€, KOMY MaTeMaTHKa HyXHa JUIsl UCTIOJIh30BaHUs B MPO(decCusx,
HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEH.



[Tpuxnagnas 3HAYMMOCTH MaTeMaTUKKU OOYCIIOBJIEHA TeM, YTO €€ MpeIMETOM
ABIAIOTCA (DyHIAMEHTANbHBIE CTPYKTYpbl HAIIErO0 MHpa: MPOCTPAHCTBEHHbBIE
(GOpMBI M KOJMYECTBEHHBIE OTHOLICHMS, (PYHKIMOHAIbHBIE 3aBUCUMOCTH U
KaTeropuu  HEOINpeNeNEHHOCTH,  OT  MPOCTEHMIIMX,  yCBaUBacMbIX B
HEIOCPECTBEHHOM OIIbITE, JO JOCTaTOYHO CJIOXHBIX, HEOOXOAUMBIX IS
pPa3BUTHS HAYYHBIX U TEXHOJIOTMYECKHX MIEH. be3 KOHKPETHBIX MaTeMaTUYECKHUX
3HAHMM 3aTPYJHEHO IIOHMMAHHWE MPUHUMUIIOB YCTPOICTBA M MCHOJb30BaHUSA
COBPEMEHHOW TEXHUKH, BOCHOPHUATHE M  HHTEpPHpETAlUs  Pa3HOOOpa3HOM
COLIMAJIbHOM, SKOHOMMYECKOH, MOJUTHYECKOM HHpopmanuu, ManodddexTuBHA
NOBCEIHEBHAs ~ IpakTHYecKas  JedarenbHocTh.  Bo  MHorux  cdepax
npo(eCCUOHATIBHON JAESITENBHOCTU TPEOYIOTCS YMEHHUS BBINOJHATH PacuéThl,
COCTABJISITH QJITOPUTMBI, NPUMEHATH (OPMYJIbI, MPOBOAUTH TE€OMETPUYECKUE
U3MEPEHHUsIT M TOCTPOCHMS, YHTaTh, 00padaThIBaTh, HWHTEPHOPETHPOBATH U
NPEACTaBIATh MHPOPMALIMIO B BHUAE TAOIUL, AUarpaMM U rpauKoB, MOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

OnHOBpEMEHHO ¢ pacuiMpeHueM chep MNpUMEHEHHsT MaTeMaTHKU B
COBPEMEHHOM 00111ecTBE BCE 0oJiee BaKHBIM CTAHOBHUTCS MAaTEMaTHYECKUI CTUJIb
MBILUICHUSI, TIPOSIBIAIOIIMNCA B ONpENeTIEHHBIX YMCTBEHHBIX HaBbIKax. B
Ipoliecce M3YYEHUS MaTeMaTUKA B apCeHal NPUEMOB U METOJIOB MBIILIECHUS
YEeJIOBEKa €CTECTBEHHbIM O00pa3oM BKIIIOYAKOTCS HMHIAYKUMS W JEIyKUUA,
0000IlIeHHEe M KOHKpPETH3alus, aHajlu3 M CHUHTE3, KiIaccupukauus W
cuctemMaTuzaums, alOcTtparupoBaHue W aHajorus. OOBEKTHl MaTEeMaTUYECKUX
YMO3aK/IIOYeHUH, TpaBUia HMX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIMOCOOCTBYIOT BBIPAaOOTKE yMEHHS (POPMYIHPOBATH,
00OCHOBBIBaTh U JOKa3bIBaTh CYXKICHHS, TEM CaMbIM (POPMUPYIOT JIOTMUECKUN
CTWJIb MbILUIEHUs. Benymas poib NpuHAIUIEKUT MaTeMaTuke B (popMHpOBaHUU
AITOPUTMUYECKONW KOMITOHEHTHI MBIIUICHUS! U BOCIIUTAHUU YMEHHH JEMCTBOBATH
10 3a/JIaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATh WM3BECTHbIE U KOHCTPYMPOBATH
HOBble. B mporecce pemieHus 3ajady — OCHOBBI JUIsl OpraHU3aluyd  y4eOHOU
JeSITEIbBHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOPUYECKas U MPUKJIaIHAs
CTOPOHBI MBIIIJICHUSI.

OOyueHne mMareMaTuke Ja€T BO3MOXKHOCTh Pa3BUBATh y YYalllUXCsl TOYHYIO,
palMoHAIIbHYI0 W HWHPOPMATUBHYIO peYb, yMEHHE OTOMpaTh Haubosee
MOAXO/SIINE S3bIKOBbIE, CHMBOJIMYECKUE, Tpa)uuecKue CpeIcTBa AJi BIPAKEHUS
CY>KJI€HUHN U HATJIATHOTO UX MPEJCTaBICHUSI.

Heo0xoanmMbIM KOMIIOHEHTOM 00111€H KYJIbTYpbl B COBPEMEHHOM TOJKOBAaHUU
SBIIIETCS OOIIee 3HAKOMCTBO C METOJaMU TIO3HAHMSI JEHCTBUTEIILHOCTH,
IIPEACTABICHUE O MPEIMETE MU METOJIE€ MATEMAaTHKH, €r0 OTIWYUSAX OT METOJIOB

CCTCCTBCHHBIX W T'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTIX IMPUMCHCHUA
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MaTEeMaTUKU ISl PEIICHUS HAy4YHBIX M MPHUKIAAHBIX 3a1ad. Takum oOpaszom,
MaTeMaTU4YecKoe o0pa3oBaHUE BHOCUT CBOW BKiIad B (opmupoBanue oOIei
KYJIBTYpPbI YEJIOBEKA.

N3yyenue maTeMaTUKU  CHOCOOCTBYET  JCTETUYECKOMY  BOCIHTAHMIO
YEJIOBEKa, NOHMMAHUIO KPACOThl M M3AIIECTBA MATEMAaTHYECKUX PACCYXKIACHUI,
BOCIIPUSITUIO TEOMETPUUYECKUX (DOPM, YCBOECHUIO UJIEU CUMMETPUHU.

HEJIA U3YUEHUS YYEBHOI'O ITPEJIMETA «MATEMATHUKA»

[IpuopuretHpiMu nensiMu oOyuenust marematuke B 10—11 kmaccax Ha
yIIyOJIEHHOM YPOBHE MPOJIOJIKAIOT OCTABATHCA:

e hopMupoBaHHe I[EHTPAJIbHBIX MAaTEMATHUYECKUMX TMOHATUNA  (YHUCIIO,
BEIMYMHA, TeoMeTpuyeckas ¢urypa, IepeMeHHas, BEpPOATHOCTb, (QYHKIuS,
IPOU3BOJIHAS, UHTErpal), o0ecneurBaroInuX PEEMCTBEHHOCTb u
NEPCHEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHus OOyYarOIINXCS;

® [I0JIBEJICHUE YYaIUXCsl Ha JOCTYIIHOM JJsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MaTEMAaTHKH U OKPY)KAIOIIETO0 MHUpa, MOHUMAHUIO MAaTeMaTHUKUA Kak
qyacTy oOLIeH KyJIbTYphl YEIIOBEUECTBA,

® Pa3BUTHE WHTEIUIEKTyaJIbHBIX M TBOPYECKHMX CIOCOOHOCTEH yuarmxcs,
MO3HABATEIIbHOM  aKTUBHOCTH, HCCIIEJOBATEILCKAX  YMEHUH, KPUTUYHOCTH
MBIIUICHUSI, UHTEpeca K U3YYCHUIO MAaTEMaTUKU;

e (hopmupoBanre GyHKIUOHATHHOM MAaTEeMaTUYECKOW TPaMOTHOCTH: YMEHHSI
pacno3HaBaTh MaTEMaTUYECKUE ACIEKThl B PEATbHBIX KHU3HEHHBIX CUTYalUSIX U
Ipy W3YYEHUU JIPYTUX YYEOHBIX TPEIAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh HMX Ha S3bIKE MaTeMaTHKU M CO3/1aBaTh
MaTeMaTHYeCKUe MOJENH, MPUMEHATh OCBOCHHBI MaTeMaTHYECKHH ammapaT AJis
peleHnsl MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPIPETUPOBATh U OIICHUBATH
MOJTy4YEHHBIC PE3yIbTATHI.

OcHOBHBIE JHHHM coaepxaHusi kKypca wmartematuku B 10 —I1lkmaccax
yrayOonéHHoro ypoBHA: «Umnciia U BBIYHCICHUS», «Anredpay («Anredbpanyeckue
BBIpOKCHUA», «YpaBHEHHss | HepaBeHCTBa»), «Hauvama wmaremaTuueckoro
ananmm3a», «l'eomerpusi» («l'eomerpuueckue QGUTYpl W HMX CBOWCTBaY,
«3mMepeHne reoMeTprUuecKuX BETUYHUHY), «BeposTHOCTh U cTaTucTrka». [laHHbIe
JVHUHA Pa3BUBAIOTCS TMapajljieIbHO, KaXXJasi B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOM, OIHAKO HE HE3aBHCHMO OJHA OT JAPYroil, a B TECHOM KOHTAaKTE W
B3aumozeiictBun. Kpome 3TOoro, mx oObEIMHSET JIOTMYecKas COCTaBIIAIOILIAL,
TPaJAWIIMOHHO TMPUCYIIAas MAaTeMAaTHKE M TMPOHHU3BIBAIONIAS BCE MATEMAaTUYECKHE
Kypchl U cojnepxkarenbHble JuHUU. CdopmynupoBaHHoe B DenepanbHOM
roCyapCTBEHHOM 00pa30BaTEeIbHOM CTAaHJIAPTE CPEAHETO OOIIero oOpa3zoBaHUs
TpeOOBaHNE «yYMEHHUE OTIEPUPOBATH MOHATHAME: ONpECIICHUE, aKCHOMa, TEOpeMa,
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CJIEJICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEILCTBO, PABHOCWIbHBIC (DOPMYIUPOBKH;
yMmeHne (QopmynaupoBaTh o0OpaTHOE ¥ TPOTHBOIIOJIOXHOE  YTBEPXKJICHHUE,
IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, HUCIIOJIB30BaTh METOJ MaTeMaTHYeCKON
WHAYKIIUHA, TPOBOIUTH JOKA3aTEeNbHBIC PACCYXACHHUS TPH PEIICHUW 3ajad,
OIICHWBATh JIOTUYECKYIO IMPABUIBLHOCTh PACCYXICHUI» OTHOCHUTCA KO BCEM
Kypcam, a (popMupOBaHHE JIOTUYECKUX YMEHHM pacIpeneseTcs Mo BCEM Tojam
oOy4YeHHs Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHumsl.

MECTO YYEBHOI'O ITIPEJJMETA «<MATEMATHUKA» B YYHEBHOM
IIJIAHE

B cootBerctBun ¢ ®enepanbHblM TOCYAAPCTBEHHBIM OOpa30BaTEIbHBIM
CTaHJIaPTOM CPEIHEro 00Iero 00pa3oBaHusl MaTeMaTHKa SIBISIETCS 0053aTeIbHBIM
peIMETOM Ha JJaHHOM ypoBHE oOpaszoBanusi. Hactosimeid [IpumepHoii pabGoueii
IporpaMMoil npegycMaTpuBaeTcs u3yueHue yueOHoro npeamera «MaremaTuka» B
pamKax Tpéx y4eOHBIX KypcoB: «AjnreOpa M Hadajga MaTeMAaTUYECKOTO aHaJIN3a»,
«l'eomerpus», «BeposTHOCTP H cTaTHCTHKa». DOPMHPOBAHME JIOTMYECKHUX
YMEHUHN OCYLIECTBISETCS Ha MPOTSHKEHUH BCEX JIET 00YUYEHUs B CTapuIei MIKoJie, a
AJIEMEHTBI JJOTUKH BKJIIOYAIOTCS B COAEP/KaHUE BCEX HAa3BAaHHBIX BBIIIE KYPCOB.

B VYuyebnom mane Ha wusydenue wmarematuku B 10—1lkmaccax Ha
yIi1yOlEHHOM YpOBHE OTBOAUTCS 8 YUEOHBIX YacOB B HEZEIIO B TEUECHHE KAXKIOTO
roga o0y4denusi, Bcero S60yueOHbIX 4acoB.

Temarnueckoe TUIaHUPOBAHHWE YUYEOHBIX KYypCOB M  PEKOMEHAYyeMOe
pacnpeneneHue  yd4eOHOrO  BpEeMEHUM Uil  M3YYEHMsS]  OTIEIbHBIX  TEM,
MPEJIOKEHHbIE B HACTOALLEH MpOorpaMMe, HajJ0 paccMaTpuBaTh KaK MPUMEpHBIE
OPUEHTHUPHI B MTOMOILb COCTABUTENII0 aBTOPCKON padodeil mporpaMmbl, U MPEXKIe
BCEro yuuTeNno. ABTOp paboueil mporpaMMbl BIPaBe YBEIMUUTh WM YMEHBIIUTH
IpeIOAKEHHOE YUCIIO Yy4eOHBIX YacOB Ha TEMY, YTOObI yIiIyOUThCS B TEMATHUKY,
3aMHTEPECOBABIIYI0 OOYYaOIIMXCs, WM HANpaBUTh YCWIHS Ha MPEOAOJICHUE
3aTpyIHEHMN. JJOIyCTUMO TakXe JOKaJIbHOE MepepacipeiesieHue U IIepecTaHOBKa
AIIEMEHTOB COAEPKaHUs Kypca BHYTPH TaHHOTO KJIacca.

KonuvecTBo mpoBepoyHBIX padOT (TEMATHMYECKUI M HUTOTOBBIA KOHTPOJb
KauecTBa YCBOCHMsSI y4eOHOro marepuana) M HUX THUN (CaMOCTOSATEIbHbIE U
KOHTPOJIbHBIE pa0OTbl, TECThI) OCTAIOTCS HA YCMOTPEHUE YUUTES.

Taxxe yuuTenb BOpaBe YBEIMUWUTH WM YMEHBIIUTH YHCIO YYEOHBIX YaCOB,
orBeI€HHBIX B [IpumepHoit pabodeit mporpamme Ha 0000ITICHHE, TTOBTOpPEHUE,
CUCTEMAaTH3allUI0 3HAHUWA OOyvaroumxcs. EIWHCTBEHHBIM, HO NPUHLHUIUAIBHO
BAKHBIM KPUTEPHUEM SIBISIETCS JOCTHKEHUE PE3YNIbTaTOB O0yUYEHHUs, YKa3aHHBIX B
HACTOSIIEH MPOrpamMMe.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOT'O
HPEAMETA <MATEMATHUKA»

OcBoenne yueOHOro mpeamera «MareMmaTnka» TOJDKHO OOECIeYrBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHET0 00I11ero 00pa3oBaHusl CIEAYIOMIMNX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yNbTaThl OCBOCHHUS IPOTPAMMbI Y4EOHOTO IpeaMeTa
«MareMaTukKa» XapakTepu3yroTC:
I'pax1aHCKOE BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO TPAXKIAHCKOM MO3HUIIMHU 00YyYaroEerocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUHCKOrOo OOIIeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoUeayp TpaxkIaHCKOro oOuiecTBa (BBIOOPBI, ONPOCHl U 1p.), YMEHUEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
GyHKUMUSIMU ¥ HA3HAYCHUEM.

[laTproTHYeCcKOe BOCIUTAHUE:!

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaKIAHCKON UIEHTUYHOCTH, YBAKECHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTE€MaTUYE€CKOW IIKOJIbI,
K HCIIOJIb30BAaHHMIO ITHUX JOCTH)KCHUN B JIPYTMX HayKaX, TEXHOJOTHAX, cpepax
AKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEN POCCHUICKOTO Hapoaa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, ATUYECKOIO  IMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN HAYKH U AeSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAyIIETO.

OCTETUYECKOE BOCIUTAHUE:!

ACTETUYECKUM OTHOLICHUEM K MUDPY, BKJIIOYAsl JCTETUKY MaTEMaTUYECKUX

3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHNMH, pacCyXIeHuUl;

BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.
DuU3MYECKOC BOCIIMTAHUC:

C()OPMHPOBAHHOCTBIO yMEHHUS TPUMEHITh MAaTeMAaTHYECCKHUE 3HAHUSA B
WHTEpecax 3J0pOBOro U 0e€30macHOro o0pasa *U3HHU, OTBETCTBEHHOTO OTHOIIICHUS
10



K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATHNA U
OTJIbIXa, peryysipHas (Pu3uUecKass aKTUBHOCTH); (PU3UUECKOTO COBEPIIICHCTBOBAHUS
IIPH 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHON IESTEIBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHHUEM IIEHHOCTH TPYIOIIO0MS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINH BBIOOP
Oynymeid mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa3oBaHHIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MAaTeMaTHYECKON HANPaBICHHOCTH.

OKOJIOTMYECKOE BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO 3KOJOTUYECKOM KYJIbTYpPhl, MOHUMAaHUEM BIIASHUSA
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaluell Ha NMPUMEHEHHE MAaTEeMAaTHMYECKUX 3HAHWM U1 pEIIeHUs 3a1ad B
o0nacTh OKpyKawlled cpeabl, IJIaHUPOBAHUS IOCTYNIKOB M OIEHKH MX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{eHHOCTH HAYYHOTO NO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM ©  OOIICCTBEHHOM  MPAKTUKH, TOHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak c@epbl YEelIOBEYECKOW MAeSITeNIbHOCTH, 3TanoB €€
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS IIMBWIM3ALMH;, OBJIAJCHUEM S3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISATh NPOEKTHYIO M HCCIEAOBATENIBCKYIO JIEATEIBHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINNIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe PEe3yNbTaThl OCBOEHUS MPOTpaMMbl y4e€OHOTO MpeaMeTa
«Marematuka XapaKTEPHU3YOTCS OBJIaJICHUEM VHUBEPCATIbHBIMU
HO3HABAMEIbHBIMU  OCUCMBUAMU,  YHUBEPCAIbHOIMU — KOMMYHUKAMUBHBIMU
oelicmeusMU, YHUBEPCANbHbIMU PeZYAAMUSHBIMU OeUCTBUAMU.

1) Vhusepcanvhole no3HasamebHbvle Oeticmaus, obecneuusaiom
Gopmuposanue 0a3068bIX KOSHUMUBHBIX npoyeccos ooyuarowuxcs (oceoenue
Memo008  NO3HAHUSL  OKPYMCanowe2o  Mupa;  HpPpUMEHEeHUe  JI02UYeCKUX,
UCCe008aMeNlbCKUX Onepayull, ymeHui pabomams ¢ uHgopmayuetl).

ba3oBbIe JIOTMYECKUE JICHCTBUS:

® BBISIBJLITh U XAPAKTEPU30BATh CYLIECTBEHHBIE NMPU3HAKM MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHONIEHUH MEXIy TMOHATUAMH, (HOopMyIHpoBaTh
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OTIpEJICIICHNS TTOHATUN; YCTAHABINBAThH CYIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /7151 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3a;

® BOCIIpUHUMATh, (GOPMYIHPOBaTh W  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBLHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

® BBISIBIIATH ~ MaTeMAaTHUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBOpeurss B (paKTax, aHHBIX, HAOJIOJEHUSAX U YTBEPXKICHUSX; IMpeasiaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

e JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

& TIPOBOJUTH CaMOCTOSITEIIbHO JTI0Ka3aTelIbCTBa MaTEeMaTUYECKUX
YTBEPXKJICHUM (MpsMble W OT MPOTUBHOTO), BBICTPAWBATh aPTyMEHTAIIUIO,
MPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/IBI,

® BBHIOMpPATh CHOCOO perieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUMA C  yud€ToM
CaMOCTOSITETIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciie1oBaTebCKue JEHCTBUS:

® ICITOJT30BaTh BOIPOCH KaK HCCICAOBATEIIBCKUN WHCTPYMEHT ITO3HAHWS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOIIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHCE,

® TIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHMPOBAHHBIN AKCTICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SIBJICHHSI, TPOIIECCA, BBISIBJICHUIO 3aBUCHMOCTEH MEXTY OOBEKTaMH, SBIICHUSIMH,
MIPOIIECCAMH;

® CaMOCTOSITENIbHO (OPMYIHPOBATh OOOOIICHHS W BBIBOJBI MO pe3yjbTaTam
MPOBEICHHOTO  HAOMIOJICHUS, HUCCJICIOBAHUSA, OILIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

® [IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIIBUTATH
MIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

PaboTa ¢ undopmanueii:

® BBISBIIATH JACPUITUTHI HHPOPMAIIMH, TaHHBIX, HCOOXOIUMBIX JIJIsT OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

e BEIOMpAaTh  HMHPOpPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HMHTECPIPETHPOBATH  HMH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

® CTPYKTYpUPOBaTh MHPOPMAIIHIO, TPEJICTABIATh €€ B pasIUYHBIX (opMmax,
WJUTIOCTPUPOBATH Tpauieck;
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® OIICHUBATH HAJEXKHOCTD uH(popMaIuu o CaMOCTOATENIbHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvohvie  KOMMYHUKAmMUGHble  OeliCMEus, obecneuusarom
CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00OVUATOUUXCSL.

O6menue:

® BOCIIPUHUMATH U (DOPMYITHUPOBAThH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U [eIsIMH OOIIEHUS; SICHO, TOYHO, IPAMOTHO BBIpaXkKaTh CBOIO TOYKY 3PCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaxX, JAaBaTh IMOSICHEHUS IO XOJy PEIICHUS 3aayH,
KOMMEHTHUPOBATH TOJIYICHHBIA PE3YJIbTAT;

® B X0Jic 00CYX/JICHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOH TEMHI,
npoOJieMbl, pelraeMoi 3ajayd, BBICKA3bIBaTh HJEH, HAaIlleJeHHbIE Ha TIOHMCK
peIIeHUsI; COTOCTABIATh CBOM CYXKICHUS C CYXICHHSAMU IPYTdX YyYaCTHUKOB
Jyajora, oOHapy)XMBaTh Pa3IMuue U CXOJICTBO IO3UIIMK; B KOPPEKTHOH (opme
bopMyIpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

® [IPEJICTABIISITh PE3YJIbTAThI PEIICHHS 3a/1auH, SKCIICPUMEHTA, UCCIIEIOBAHMUSI,
MIPOCKTA; CAMOCTOSITEIIPHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YE€TOM 3ajaad
MIpe3CHTAIIM U OCOOCHHOCTEH ayIUTOPHHU.

CoTpyIHHYECTBO:

® [IOHUMAaTh U UCIOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW U UHAUBUAYaIbHOU
paboThl MpU pelIeHUd YYEeOHbIX 3a/4ay; MPUHUMATH 1€lb COBMECTHOM
NeATEIbHOCTH, IJAHUPOBATh OPraHHU3aLMI0 COBMECTHOW pabOThl, paclpeneisTh
BUIbI pabOT, JOroBapuBaThCs, OOCYX JaTh TMPOLIECC M pe3yJbTar padoOThI;
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

® y4acTBOBaTh B TIpynmnoBbiX (opmax paboTel (0OcyxaeHus, 0oOMeH
MHEHUSMH, «MO3TOBBIE€ IITYPMb» W T.I.); BBINOJHATH CBOIO YacTh padOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYIMMHU YJI€HAMU KOMAaH/bI, OLICHHBATh
KAaueCTBO CBOEro BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUS.

3) Vuueepcanvmvie pezynamuenvle oelicmeus, obecneyusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
CaMoopra"nu3alus:

® COCTaBJISTH IUIAH, aJTOPUTM PEIICHUS 3a7a4d, BHIOMPATH CIIOCO0 perieHus
C y4€TOM  HMEIONIUXCS  PEeCcypcoB HW  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C Y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:
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® BJA/ICTh HaBbIKaMM I[IO3HABAaTEIbHOM  pe(IeKCuu Kak  OCO3HaHUs
COBEpIIAEMBIX JICHCTBUN M MBICIUTENBHBIX MIPOLIECCOB, UX PE3YJbTATOB; BIIAJIETh
crocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ylbTara pPeLICHUs
MaTeMaTUYECKOHN 3a4a4u;

® IPEBUJETh TPYIHOCTH, KOTOPbIE MOT'YT BO3ZHUKHYTh IIPU PEIICHUU 33JauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
Hal/ICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBATh COOTBETCTBHE pe3ylbTaTa LIETd U YCIOBUSM, OOBSICHATH
NPUYUHBI JOCTH)KCHUS WM HEJAOCTHXKEHUS Pe3yIbTaTOB AEATEIbHOCTH, HAXOIUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs [IpuMepHoil pabodeil mporpaMmbl IO
MaTe€MaTUKe MPEACTaBICHbI MO TojJaM OOyYeHHs] B paMKaX OTIEIbHBIX KypCOB B
COOTBETCTBYIOIMX pa3jesax HacrosAwmen [IporpamMel.

IHPUMEPHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

HEJU U3YUEHUSA YYEBHOT'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYECKOTO aHajau3a» SIBISETCS OJHUM M3
HauOojiee 3HAYMMBIX B MpOorpaMMe CTaplied IIKOJbl, TMOCKOJbKY, C OJHOU
CTOPOHBI, OH OOecHeYrMBaeT HWHCTPYMEHTaJIbHYIO 0a3y sl U3y4eHUsl BCeX
€CTECTBEHHOHAYYHBIX KYpPCOB, a C APYroil CTOpPOHBI, (POPMUPYET JOTUUECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalluXxcsi Ha YpPOBHE, HEOOXOIUMOM JJIi OCBOCHUS
nH(pOpMaATHKU, 00IIIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH U APYTUX JTUCHUIUIMH. B
paMKax JaHHOrO Kypca Yyu4allhecs OBJAJEBAIOT YHUBEPCAIbHBIM SI3BIKOM
COBPEMEHHOW  HayKdh, KoTopas  (QopMyiaupyer CBOU  JOCTHKCHUS B
MaTeMaTu4ecKoi popme.

Kypc anreOpbl 1 Hayasl MaTEMaTUYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY IS
YCHEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMHUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TCH/ICHIIMA Pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOMN KM3HU, MTO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO WCTONIB30BaTh MX JJIS JAJIbHEUIIIEr0 00pa3oBaHUS W B TOBCEIHEBHOU
KU3HU. B Toxe BpemMsa oBiajeHuE aOCTPAKTHBIMH M JIOTUYECKH CTPOTUMU
KOHCTPYKIMSIMA ajreOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBAET YMEHHUE
HaXxOJUTh  3aKOHOMEPHOCTH,  OOOCHOBBIBAaTb  HCTUHHOCTb,  JOKa3bIBaTh
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YTBEP)KJICHHUSI ¢ TIOMOIIBI0O MHIYKIIUA U PACCYXIaTh JEAYKTHBHO, HCIIOIH30BAThH
0000IIeHNe W KOHKpPETH3allMio, a0CTparMpoBaHUE M aHAIOTHI0, (QopMmupyer
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xoxe m3ydenus kypca «AnreOpa W Hadajsa MaTEMaTHUYECKOTO aHAU3a»
ydamuyecs — TOJIy4arOT  HOBBIM  OMBIT  PEMICHWS  NPUKIAAHBIX  3ajad,
CaMOCTOSATEILHOTO TTOCTPOCHUSI MAaTEMAaTHYECKUX MOJIECNIEH PEabHBIX CHUTYaIluH,
WHTEPIPETAlMA  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCA C  MpUMEpaMu
MaTeMaTHYeCKNX 3aKOHOMEPHOCTCH B TMpUPOJE, HAyKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTHYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Kypc obnamgaer 3HAYMTENBHBIM BOCIHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIH
peanm3yeTrcsi Kak 4epe3 y4eOHBI MaTepual, CIoCOOCTBYIONINI (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK W 4Yepe3 CHenuduKy ydeOHOW MesITeIIbHOCTH,
TpeOyromel MpOoI0DKATEILHON KOHIICHTPAMA BHHUMAHMS, CaMOCTOSTEIHHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOTYYEHHBIA pe3yibTarT.

B ochoBe Meromuku oOydeHHs anredpe W HayalaM MaTeMaTHYeCKOTO
aHaJIM3a JISKUT JEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

B ctpykType kypca «Anrebpa u Havyajla MaTEMaTUYECKOTO aHAIM3a» MOXKHO
BBIJICIUTD  CIEAYIOIIME COJEpKATeNbHO-METOIMYeCKue JuHuU: «Yucna u
BEIYHCIICHUS», «DYHKIMU W Tpadukn», «YpaBHEHUS W HepaBeHCTBa», «Hawaa
MaTeMaTUYeCKOro aHanmm3a», «MHokecTBa ® JIOTHKa». Bce OCHOBHBIC
COZIePKaTeIIbHO-METOIMUECKUE JIMHAW HW3YYalOTCSd Ha TPOTSHKCHUHM JBYX JIET
oOydYeHHs B CTapIIel IIKOJIe, €CTECTBEHHO JOIOIHSISA IPYT APyra W MOCTEIECHHO
HACBIIASICh HOBBIMU TEMaMH U paszienaMu. MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO
JAHHBI KypC SABJISAETCS HMHTETPATUBHBIM, TIOCKOJBKY O0ObenuHAEeT B cebe
collepKaHNe HECKOJbKUX MAaTeMaTUYeCKUX IUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMAaTHUYECKUN aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYEeCKas
jgoruka u Ap. [lo mepe Toro kak yudamiuecs OBIajeBalOT BcE Ooliee IMHUPOKUM
MaTeMaTHYeCKUM aIlllapaToM, y HHX TOoCleloBaTeNbHO (opmupyercs u
COBEPIIICHCTBYETCS YMEHHE CTPOMTh MAaTEMaTHYECKYI0 MOJIeIb pPeabHOM
CUTYalllH, PUMEHSITh 3HAHUS, TOJYyYCHHBIC MPU U3YYCHHUH Kypca, JJIs pelieHus
CaMOCTOATENFHO  CPOPMYJIMPOBAHHON MaTEeMaTHYECKOM 3adadd, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MEeTOANYECKass JIMHUS «Yncna W BBIYHCICHUS 3aBEpIIacT
(dbopMHpOBaHE HABBIKOB MCIOJB30BAHMS JCHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM ImKoJjie. B crapiieil mkone ocoboe BHUMAHHUE YACISIETCS
(GOpPMHPOBAHNUIO HABBIKOB PAIMOHAIBHBIX BBIYUCIICHHHA, BKJIIOYAIONUX B CEOs
WCIIOJIb30BAaHUE PA3UYHBIX (OPM 3amuCH YHCIIa, YMEHUE JelaTh MPHUKUIKY,
BBITIOJIHATh TPUOTMKEHHBIC BBIUMCICHUS, OIICHUBATh UHWCJIOBBIC BBIPAXKECHUS,

pa60TaTb C MaTeMaTHYEeCKHMHU KOHCTAHTAaMH. 3HAKOMbIC ydamuMces MHOKCCTBa
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HATypaJbHbIX, LEIbIX, PALMOHAIBHBIX M JIEWCTBUTENIbHBIX YUCEN JIONOJHAOTCS
MHOXXECTBOM  KOMIUIEKCHBIX 4YHCel. B  KakaoM U3 3THX  MHOXECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My CHEUM(HUUECKHE 3aladyd U OIEpalUu:
JICJICHNE HAIIEJI0, ONIEPUPOBAHUE OCTAaTKAMM Ha MHO>KECTBE II€JIBIX YHCEN; 0COOBIE
CBOMCTBA PallMOHAIBHBIX U UPPALIMOHANBHBIX YHCEN;, apu)METUUECKUE ONEpalnH,
a TaK)K€ U3BJICYEHUE KOPHSA HATYpalbHOW CTENEHU HA MHOYKECTBE KOMILIEKCHBIX
yucen. braarogaps mocieaoBaTeNbHOMY PACIIMPEHHUIO KPYTa UCIOJIb3YEMbIX YHCEI
Y 3HAKOMCTBY C BO3MO>XHOCTAMH UX IPUMEHEHUS ISl PELICHUS Pa3IuvHbIX 3a/1a4
(dopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MAaTEMATHKH KaK HayKu U €€ pojiu B
INOCTPOECHUU MOJIEIEN PEaJbHOTO MHpa; MIMPOKO HCIOJIB3YIOTCS 0000IeHuEe U
KOHKpETH3aLusl.

JIunus «YpaBHEHUST U HEPABEHCTBA» PEAJTU3YETCS Ha MPOTSHKEHUH BCETO
oOydeHHs] B CTaplieid IIKOJe, NOCKOJbKY B Kaxaom pasneine I[IporpamMmbl
IPETYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3aj1ad. B pesynbrare ywamniuecs
OBJIAJIEBAIOT PA3JIMYHBIMU METOJAMH PEIICHUS PAIMOHAIBHBIX, UPPAMOHAIbHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPUUYECKHX  YpaBHEHHUH,
HEPaBEHCTB M CHCTEM, a TaKXKe 3ajad, coiepkamux mnapamerpsl. [lomydeHHbIe
YMEHMSI IIMPOKO HCHOJb3YIOTCS MpPH HUCCIENOBAaHUM (YHKIUI C I[OMOIIBIO
NPOU3BOJHOM, MPU PEHICHUH NPUKIAJAHBIX 3a/ad W 3a7ad Ha HaXOXKICHUE
HanOOJIbIIMX U HAMMEHBIINX 3HaUeHU QyHKIMU. J[aHHAas coaepkarenbHas JTUHUS
BKJIIOYaeT B ce0s Takke (QOpMUpPOBAHUE YMEHUW BBINOJIHATH PAcCUEThl IO
dbopmynam, npeoopa3zoBaHUs palMOHAJIbHBIX, UppALMOHATBHBIX u
TPUTOHOMETPUYECKUX BBIPAKEHUI, a TAK)KE BBIPAXKEHMI, COIEPKAIIMX CTEIEHU U
gorapudmbl. brarogaps u3yudeHuro anredpandyeckoro marepuana HMpPOUCXOAMT
JanbHeNIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBILIUICHUS yYaluXcs,
(bopMUpPYIOTCS HaBBIKM JEAYKTUBHBIX pPAacCyXIE€HUH, pabOThl C CHUMBOJbHBIMU
dbopmamu, npeAcTaBICHUS 3aKOHOMEPHOCTEW U 3aBUCUMOCTEN B BHJI€ PABEHCTB U
HepaBeHCTB. AnreOpa mnpennaraetr 3(QQeKTHUBHbIE WHCTPYMEHTBI JUIsl pPELIEHUs
MPaKTUYECKUX M ECTECTBEHHOHAYUYHBIX 3aJlay, HarJISJHO JIEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK SI3bIKa HAyKH.

CopepxxarenpHo-MeTouueckass JuHUS «DyHKUMH U TrpapuKu» TECHO
NEPEIUIETAETCS C IPYTUMH JIMHUSAMH Kypca, TIOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
[IOCJIEI0OBATEIILHOCTD U3y4eHUs Marepuaia. N3yuenue CTEIIEHHOMU,
MOKa3aTeJIbHOM, JJorapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN U1 peUIeHUs 3a7ad U3 JAPYTHX YUEOHBIX
MPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK ¢ MATEMAaTHYECKUM aHAJIU30M,
TaKk W C pEHIeHHEeM ypaBHEHUN M HepaBeHCTB. llpu »TOM Oo0nblIOe BHHUMaHHE
ynensieTcs: (GopMHpPOBaHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY

pa3siIMdYHbIMH  BCJIIMYMHAMHU, HCCIICA0BATHL ITIOJYYCHHBIC CI)YHKLII/II/I, CTPOUTh HX
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rpaduku. Martepuan 3Toi conepKaTeIbHON JTMHUW HAIleJICH Ha pa3BUTUE YMEHUN
M HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B
pa3nuuHOi (opMme: aHaTUTHUYECKOM, rpaduyeckoi u ciioBecHo. Ero m3ydenue
CIIOCOOCTBYET Ppa3BUTHUIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00O0OIICHUIO M KOHKPETU3AllMH, UCTIOIb30BAHUIO aHAIOTHH.

CopnepxarenpHass JuHHS «Hadaima MareMaTHyecKkoro aHaiu3a» I03BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3ajad,
JOCTYIHBIX IIKOJbHUKAM, TaK KaK Yy HUX MOSBIAETCS BO3MOXKHOCTH CTPOUTH
rpa@uky  CIOXHBIX (GYHKIMMA, ONpEeAeNaTh MX HauOOJIbIIME W HAWMEHbIINE
3HAUEHUS, BBIYUCIATH IUIOMAAu (QUryp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpEeHHUsI TporeccoB. JlaHHas coaep:KaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUS MAaTeMAaTHYECKUX MOJENICH peaabHbIX CUTYyallUi,
MO3BOJIIET HAXOAWTh HAWIy4IlIee pEIIeHUEe B MPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMATHYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMabHO-JIOTHYECKOTO U
KPEAaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUN paClo3HABATH MPOSBICHUS
3aKOHOB MaTEMAaTUKM B HAayKe, TEXHUKE M HCKYCCTBE. YUalllUeCs Y3HAIOT O
BBIJJAIOIIMXCS pPE3yJbTaTaX, IMOJYYEHHBIX B XOJE pAa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxxaTenbHO-MeToANYECKast JTUHUSA «MHOXKECTBa U JIOTUKA» BKIIIOYAET B
ceOsi DPJIEMEHTHl TEOPUM MHOXKECTB M MaTEMAaTHYEeCKOM JIOTUKHU. TeopeTHko-
MHOYKECTBEHHBIE TIPEACTaBICHUS MPOHU3BIBAIOT BECh KYPC IMIKOJIHHON MaTEMAaTHKU
U TIpeiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feibl
MaTeMaTUKU W €€ NPWIOKEHUM, OHU CBS3bIBAIOT pPa3Hble MaTEMaTHYECKUE
JUCUMIUIMHBI W WX NPWIOKEHHS B eauHoe uenoe. [loatoMy BaxkHO JaTh
BO3MOXXHOCTh  IIIKOJIBHUKY  TOHUMATh  TEOPETUKO-MHOKECTBEHHBIM  SI3bIK
COBPEMEHHOW MaTeMaTUKH W HCIOJIb30BAaTh €ro JJIsl BBIPAXKEHUS CBOMX MBbICIIECH.
JpyruM BaXXHbIM TIPU3HAKOM MATE€MaTUKH KaK HayKd CJeAyeT TMpUu3HaTh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OMpEACIEHHBIM
MpaBWJaM  MOCTPOEHUS  JI0KA3aTeJbCTB.  3HAKOMCTBO C  3JEMEHTaMu
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
ydaluxcsi, M03BOJSIET UM CTPOUTH CBOM PACCYX IECHUS HA OCHOBE JIOTMYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B kypce «Anrebpa M Hayajga MaTeMaTUYECKOrO AaHAIIW3a» MPUCYTCTBYIOT
OCHOBBI MAaT€MaTHYECKOTO MOJICTUPOBAHUS, KOTOPhIC MPU3BAHBI CIIOCOOCTBOBATh
GOpMUPOBAHHUIO  HABBIKOB  TOCTPOCHHUS  MOJIEJEH  pealbHBIX  CHUTYaIlUH,
WCCJICIOBAHMSI OTUX MOJEJICH C MOMOIIBIO armaparta airedpbl U MaTEMaTHIECKOTO
aHajau3a, MHTEPIPETAlMU MOJYUYEHHBIX pe3yJbTaToB. Takue 3alaHusl BIUJIETEHHI B
KaXIbld U3 paszaenioB IIporpaMmbl, MOCKOJIBKY BECh Marepuall Kypca MIHPOKO
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UCIIOJIB3YETCSl JUIsl pElIeHUs] MNPUKIAIHbIX 3a1ad. [lpum pemeHun peanbHbIX
IPAKTUYECKUX 3aJ1a4 y4yalluecs pa3BUBaIOT HAOII0JaTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, HCIOIb30BaTh AHAJIOTUIO, 0000mIaTh U
KOHKPETU3UPOBaTh IMpodsieMy. JlesaTenpHOCTh 10 (OPMUPOBAHUIO HABBIKOB
pElIeHHs MPUKIIAAHBIX 3a7a4 OPTaHU3yeTCs B MPOLIECCE U3YUYEHHS BCEX TEM Kypca
«Anredpa 1 HayaJla MATEMAaTHYECKOTO AHATIN3a).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo yyebnomy mrany B 10 —11 kimaccax m3ydaeTcs ydeOHBINM Kypc
«Anrebpa ¥ Hayajga MaTeMaTHYECKOrO0 aHaliu3a», KOTOPBIM BKIIOYAET B ceOs
CIIEIYIOLIME OCHOBHBIE paslensl coaepxkaHus: «Uucia ©  BBIYMCICHUD,
«YpaBHeHMsT UM HepaBeHCTBa», «®PyHkuuum u  rpapukw», «Hagana
MaTeMaTHUYECKOro aHalin3a», « MHOKeCTBa U JIOTUKA.

B VuyebHoMm maHe Ha wu3ydyeHue yriyOJ€HHOro Kypca anreOpbl M Haual
MaTreMatnyeckoro ananmsza B 10—I11 knaccax orBoguTcs He MeHee 4 ydyeOHBIX
4acoB B HEAENI0 B TEUEHUE KaXKIOro roja OOy4yeHHUs, BCEro 3a JBa roja
oOyuenusi — He MeHee 280 y4eOHbIX 4acoB.

MJIAHUPYEMBIE ITPEAMETHBIE PE3YJbTATHI OCBOEHHUS
MMPUMEPHOI PABOYEIT ITIPOTPAMMBI KYPCA
(IO TOAIAM OBYYEHUS$I)

OcBoenne yueOHOTO Kypca «Anrebpa W Hayajla MaTeMaTHYE€CKOTO
aHajgu3a» Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs JOJKHO OOecreuruBaTh
JTOCTIDKCHHE CIIEAYIOIINX MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 kaacce
Yucjaa v BLIYUCJICHUS

e (CB00OOJHO OmMEpUPOBATh MOHATHUSMH: PAMOHAIBHOE YHUCIO, OSCKOHEYHAas
nepuoAndecKasl JApoOb, MPOILEHTHI; MUPPALMOHAIBHOE YHCIIO; MHOXKECTBA
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEIT, MOAYJIb IEICTBUTEIBHOTO YUCTIA.

o [lpumMeHaTs APOOW W MPONEHTHI JUIsl PEIICHHS TNPUKIAIHBIX 3a7a4 M3
Pa3IMYHBIX OTPACJIEN 3HAHUM U PEATbHOU KU3HU.

o [IpumeHsTh MPUOTUKEHHBIC BHIUYMCIICHUS, PABUIa OKPYIJICHUS, TPUKUAKY
Y OLICHKY PE3yJIbTaTa BHIYUCICHUN.
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CBOOOIHO oOmepUpoBaTh MOHSATHEM: CTENEHb C IIEJBIM IOKAa3aTeNeM;
UCIIONIb30BaTh TOIXOANIYI0 (HOpPMY 3allMCH JCWCTBUTEIBHBIX YUCEN IS
pEIICHUs TPAKTHYECKHUX 3a71a9 U TPECTaBICHUS JaHHBIX.

CB0OOIHO OIEepupoBaTh MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaIbHOM
CTETICHHU.

CBoOOMHO  omepupoBaTh  MOHSATHUEM: CTENEHb C  PAMOHAIBHBIM
MIOKa3aTeJIeM.

CB0oOOIHO oOmepupoBaTh MOHATUAMU: JorapudM UHCIA; ACCATUYHBIE U
HaTypaJIbHbIE JIOTAPU(PMBI.

CB0OOOHO OmepUpoBaTh MOHATUAMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC
YHCIIOBOTO apTyMEHTA.

OmneprpoBaTh MOHATUSAMHU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YMCIOBOTO
apryMeHTa.

YPaBHeHPISI N HEPABCHCTBA

CB0OOIHO ONEpUpOBaTh MOHATUAMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIE yPaBHEHUsS W  YPAaBHEHHUS-CICIACTBUS, PaBHOCUJIbHBIC
HEpPaBEHCTBA.

[IpuMeHATh pa3luyHble METOAbl PEUICHUS] PAlMOHAIBHBIX U APOOHO-
pALMOHANIBHBIX YPABHEHUM; MPUMEHATh METOJ WHTEPBAJIOB I PELICHUS
HEPABEHCTB.

CB00OOJHO OmEpUpPOBATh MOHATUSAMU: MHOTOWICH OT OJHON MEPEMEHHOM;
MHOTOWIEH C HEIbIMH KOd(PUIMeHTaMU, KOPHU MHOTOYJICHA; MPUMEHSThH
JIEJICHUE MHOTOWIEHA Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy
Buera nnd pemenus 3aaad.

CBOOOMHO oOmMEpUpOBaTh TMOHATUAMH: CHUCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, OMNPENENUTENb MATPULbl 2 x2 U €ro TeOMETPHUYECKUU CMBICIH;
UCIIOJIB30BaTh CBOWMCTBA OMNpeAenuTenss 2 x2 JUisi BBIYUCIEHUS €ro
3HAYEHHUs], MPUMEHATh OINPEACIUTENN I PELICHUS CUCTEMbl JIMHEUHBIX
YPaBHEHUM; MOAECIUPOBATH PEAIbHBIE CUTyallUM C MOMOIIBIO CHUCTEMBI
JMHEMHBIX YpPaBHEHMH, HMCCIEA0BATH MOCTPOCHHBIE MOIEIU C IOMOIIBIO
MATPHUIL U ONIPEICIUTEIICH, MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3yIbTarT.
Hcnonp30oBaTh CBOWMCTBA JCHCTBUNA C KOpPHSMU I MpeoOpa3oBaHUs
BBIPAKCHUM.

BrinonHaTe mpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COJIEPKAIIUX CTEIICHU
C pallMOHAIBHBIM MMOKA3aTEIEM.
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Hcnonb3oBaTh CBOKCTBA jgorapupmMoB TUIS npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHUM.

CB0OOIHO OmepHpoBaTh MOHATUSMHU: HPPALMOHAIIBHBIE, TOKA3aTeIbHbIE U
jgorapuMuUecKre ypaBHEHHUS; HAXOAUThb MX PEIIEHUS C TOMOIIBIO
PABHOCHWJIBHBIX IIEPEXO0I0B HJIA OCYIIECTBIISAA POBEPKY KOPHEM.
[IpumeHsTH OCHOBHBbIE TPUTOHOMETPUYECKUE (bopmybl JUISL
npeo0pa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUM.

CBoOOMHO omepupoBaTh TMOHITHEM: TPUTOHOMETPUUYECKOE YPaBHEHME;
OPUMEHATh HEOoOXoauMble (OPMYNBl MJi PEIIeHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHUI.

MopnenupoBaTh peallbHblE CHTyalldd Ha S3bIKE aure0pbl, COCTaBIATH
BBIPAKECHUSI, YPAaBHEHUS, HEPABEHCTBA I10 YCJIOBHUIO 3a/layd, HCCIEAOBATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa ajareopsbl.

@OyHkuuu U rpadpuku

CB0OOOJHO omepupoBaTh MNOHATUSAMM: (QYHKIUS, CHOCOOBI 3a/JaHus
byHKIMK; B3aUMHO OOpaTHble (YHKIHUHU, KOMIO3ULUS (PYHKIUH; Tpadux
(YHKIMH; BBIIIOJIHATH 3JIEMEHTapHbIE peoOpa3oBaHusl TpapuKoB QyHKIHUI.
CB00OOJIHO OMEpUPOBATH MOHATUSMU: OOJACTh OMpPEACICHUS U MHOXECTBO
3HAYCHUU (PYHKIMH, HYJIH QYHKIHUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.
CBOOOJHO omepupoBaTh MOHATHUAMH: UYETHbIE M HEUYETHBIE (YHKIUH,
nepuoanyeckue  (QYyHKIUH, TPOMEXKYTKM MOHOTOHHOCTH  (PYHKIIHH,
MaKCHUMYyMbl U MUHUMYMBbI (DYHKIIUU, HAHOOJIbLIIEE U HAUMEHbLIEe 3HaUYCHHE
GyHKIIMM Ha TPOMEKYTKE.

CB0OOOHO ONEepUpPOBATH MOHATUSIMU: CTETIEHHAs! (YHKIUS C HATYPaJIbHBIM U
HelabIM ToKa3zaresieM, rpaduk CTeNeHHOW (QYHKUMH C HAaTypalbHBIM U
LEeJIbIM MTOKa3aTeseM; rpauk KOpHs N-0i cTeneHu Kak (yHKIHH 0OpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

OnepupoBaTh NOHATUSAMU: JIMHEWHAas, KBaJApaTHU4Has W JAPOOHO-IMHEHHAas
(GyHKUMM; BBINONHATH DJIEMEHTAPHOE MHCCIEJOBAHUE M TOCTPOCHHE HUX
rpaduKoB.

CB0OOOHO omepupoBaTh MOHATUSAMU: IMOKa3aTejabHas W Jjorapudmuueckas
byHKIIMA, WX CBOWCTBA W TpaduKH; HCIOIB30BaTh WX Tpaduku s
peleHns ypaBHEHUN.

CBOOOIHO OMNEpUpoBaTh MOHATUSIMHU: TPUTOHOMETPUYECKAST OKPYXHOCTH,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (PYHKIIUN YUCIOBOTO apryMEHTA.
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Ucnonb3oBath rpaduku GyHKUMA [ HUCCIEAOBaHUS MPOIECCOB U
3aBUCUMOCTEN MpU pEHICHUH 3a7ad W3 JPYruX Y4YeOHBIX NPEIMETOB U
peadbHOM  KM3HU;  BBIpaXKaTh  (QOPMYyJaMH  3aBUCUMOCTH  MEXKIY
BEJIMYMHAMM.

Hauaja MmaTeMaTn4ecKoro aHajau3sa

CBOOOHO OmepUpOBaTh MOHATUSMU: apuMeTHyecKkas U reoMeTpuyecKas
nporpeccusi, OECKOHEYHO YyObIBalol[asi TeOMETpUYecKas MpOrpeccus;
JUHENUHBI W SKCMOHEHIUAIBHBIA POCT, (OpMylia CIOXKHBIX IPOLIEHTOB;
UMETh MPECTaBJICHUE O KOHCTAHTE e.

Hcnonb3oBaTh MpOrpeccuu i PEHIeHUs] peaibHbIX 3ajad MPUKIIATHOTO
XapakTepa.

CBOOOHO OmMepUpoBaTh MOHATHUSMHU: TOCIEIOBATEILHOCTh, CIIOCOOBI
3aJaHUsl  TOCJIEJOBATENbHOCTEH,  MOHOTOHHBIE W OTPAaHUYCHHBIC
MOCIIEIOBATEIPHOCTH; TIOHUMATh OCHOBBI 3apPOKICHHUS MaTEMaTHYECKOTO
aHaIM3a KaK aHan3a OECKOHEYHO MaJlbIX.

CBOOOMHO oOmEpUPOBATh TMOHSATUSMU: HENpPEpPbIBHbIE (YHKIMH; TOYKHU
paspeiBa rpaduka GyHKIIMHA; ACUMIOTOTHI rpaduka QyHKIUH.

CB0OOIHO oOmnepupoBaTh MOHATHEM: (PYHKIMS, HENpPEpPbIBHAS HA OTPE3KE;
MIPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITAN TSI pEIICHUS 3a1ad.
CB0oOOMHO oOmepupoBaTh MOHATUSIMH: TIEpBasi M BTOpas IPOU3BOJHBIC
dbyHKIIMU, KacaTenbHas K rpaduKy QyHKIIHH.

BBraucisiTe Mpou3BOAHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO U KOMIIO3HUITUU
IBYX (DYHKITUI; 3HATH MPOU3BOIHBIC dJIEMEHTAPHBIX (YHKITHHA.
Hcmonb30BaTh T€OMETPUUCCKUNA M (PU3MUECKUN CMBICT MPOU3BOJIHON IS
pelIeHus 3aad.

MHoOKeCcTBA U JIOTHKA

CBoOOIHO omepupoBaTh MOHATUSMH: MHOXECTBO, ONEpallMM  HaJ
MHOKECTBAMU.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Juisl  ONMCAaHMS
peanbHBIX MPOLECCOB U SIBJICHUH, MPU PEIICHUU 3a/1ad U3 JPYruX y4eOHbIX
IIPEIMETOB.

CB0OOOIHO OIEpUPOBATH MOHATUSIMU: OINpPEJEICHUE, TEOpEMa, ypaBHEHUE-
CIIE/ICTBHE, CBOWCTBO MATEMAaTHYE€CKOro OO0BEKTa, JOKa3aTeIbCTBO,
PaBHOCHWIIbHBIE YPABHEHUS Y HEPABEHCTBA.
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11 kiaacce

Yucaa v BLIYUCJICHUSA

CBOOOJHO oONEpHUpPOBAaTh MOHATUSAMHU: HATYpaJIbHOE U LEJIOE YHCIIO,
MHOXKECTBA HATYyPAJIbHBIX M LEIbIX YHCEI; WCIIOJIb30BaTh IPU3HAKU
nenumoctd nensix yucen, HOJ 1 HOK HaTypanpHBIX yMcen sl pelIeHUs
3a/1a4, IPUMEHATH anroput™ EBknuza.

CB0OOOJHO oOmepupoBaTh MMOHATHEM OCTAaTKa IO MOJIYJIIO; 3allUChIBAaTh
HATypaJbHBIEC YMCIIA B PA3JIMYHBIX ITIO3UIIMOHHBIX CHCTEMAaX CUMCIICHUS.
CBOOOJHO OmNEepUpOBATH MOHATHSAMHU: KOMIUIEKCHOE YHMCIO U MHOXECTBO
KOMIUIEKCHBIX ~ YHCEJI;  IPEACTABJISITh  KOMIUIEKCHBIE  4YHClIa B
alreOpauyeckol M TPUTOHOMETPUYECKOM dopme, BBIIIOJIHATH
apu(meTryecKue omepalud ¢ HUMH U H300pa)kaTh Ha KOOPJIMHATHOU
IIJIOCKOCTH.

YPaBHeHPISI N HEPABCHCTBA

CBOOOJHO OmepHpoBaTh MOHATHAMH: HppalOHANbHbIE, MOKA3aTeNbHbIE U
jorapu(pMUUECKUe HEPAaBEHCTBA; HAXOAWTh HMX PELICHUS C IOMOIIbIO
PABHOCUJIBHBIX IIEPEXOOB.

OcymiecTBisATh OTOOpP KOpHEW TMPU PEUIEHUHM TPUTOHOMETPUUYECKOTO
ypaBHEHHUS.

CB0OOOJHO oOmepupoBaTh MOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO;
OPUMEHATh HeoOXoauMmble (OPMYNbl AJii PELICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.

CB0OOIHO OnEepHpOBaTH MOHATUAMH: CUCTEMA U COBOKYIMHOCTh YpaBHEHUI
Y HEPaBEHCTB; PABHOCHJIbHBIE CHUCTEMbI M CUCTEMBI-CJIEJICTBUS; HAXOJIUTh
pelIeHus] CUCTEMbl U COBOKYMHOCTEW palMOHAIBbHBIX, WPPALMOHAIBHBIX,
MOKAa3aTeJIbHbIX U JJOrapu(phMHUUECKUX YPABHEHUN U HEPABEHCTB.

Pemats palMoHaIbHbIE, UppalroHalIbHbIE, NOKa3aTellbHbIE,
jgorapu(pMUUEcCKUe U TPUTOHOMETPUYECKHE YpaBHEHHS M HEpPaBEHCTBA,
coAeprKalre MOAYJIH U TapaMeTpBbl.

[TpumensTs rpaduueckne METOIbI AJi PELICHUS] YpPaBHEHUN U HEPABEHCTB,
a TaKXe 3a7a4 C napaMmeTpamu.

MopnenupoBaTh peaibHble CHTyalldd Ha S3bIKE anreOpbl, COCTaBJISATh
BBIPQKEHMUSI, YPABHEHUsI, HEPABEHCTBA U MX CHCTEMBbI 10 YCIOBHIO 3a/1ayH,
UCCIIEN0BAaTh IMOCTPOEHHBIE MOJIEIHN C UCIIOJIb30BAHUEM alllapara anareopsl,
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPaPUKHU
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e Crpouth rpaukud KOMHO3ULMM (YHKIUH C HOMOULIBI 3JIEMEHTAPHOIO
UCCJIEJOBaHMSI U CBOMCTB KOMIIO3UIIUU ABYX (PYHKITHI.

e CrpouTh TreoMeTpuuecKkue oOpa3bl YypaBHEHUH W HEPABEHCTB Ha
KOOPJWHATHOM TTIOCKOCTH.

e (CBOOOJHO oOmepupoBaTh MOHATUSAMHU: TIpadUKUM TPUTOHOMETPUUECKUX
GbyHKIUH.

e [lpuMeHATh (QYHKUMM 1 MOJEIMPOBAHMS W HCCIEHOBAHUS pealbHBIX
IPOLIECCOB.

Havana maTeMaTH4ecKOro aHaJm3a

e licnonp3oBaTh  MPOM3BOAHYIO  JJISI  HUCCIENOBaHHWsS  (YHKIIMU  Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI.

e Haxonuth HauOosblllee U HaAaUMEHbIIEE 3HAYCHUSI (DYHKIIMHM HETPEPHIBHOU
Ha OTpe3Ke.

e lcronp30BaTh MPOW3BOIHYIO JJISI HAXOXKICHWS HAMIYYIIECTO PEIICHUS B
NPUKIAJAHBIX, B TOM YHUCJIE COIUMATbHO-IKOHOMUYECKUX, 3ajadax, s
OTIpEIENICHUS] CKOPOCTU M YCKOPEHHS MpoIliecca, 3aJaHHoro (Gpopmynon wim
rpapuKoOM.

e (CBoOOAHO oOmMEpUpPOBaTH TMOHATHAMHU: TIEPBOOOpa3Has, OMPEACIEHHBIN
MHTErpajl; HaXOUTh MEPBOOOPA3HBIE JIEMEHTAPHBIX (DYHKIIMI U BBIYUCISATH
unTerpan no gopmyne Hetotona—JleitOHura.

e Haxomutp miomany miockux GuUryp u 00bEMBI TSN ¢ TOMOIIBIO HHTETpaa.

e lMeTh mpencTaBiIeHHE O MATEeMaTHYECKOM MOJICTUPOBAHUM HA MpPUMEpE
cocTaByieHust U pepeHITnaTbHBIX YPaBHEHUN.

e Pemarh npuKkiIagHBIEe 337a4d, B TOM YHCIE COIHATBbHO-YKOHOMHYECKOTO H
bu3MYECKOTo XapakTepa, CpeCTBAMI MAaTEMaTHIECKOTO aHaJIHN3a.

COAEPKXAHHUE YYEBHOTI O KYPCA (ITIO I'OAAM OBYYEHUA)

10 xaace

YucJa 1 BbIYUCIEHUS

Panmonanpabie uncina. OOBIKHOBEHHBIC W JICCITHYHBIC APOOH, IPOICHTEHI,
OeckoHeuHble mnepuoanueckue Apoou. Ilpumenenue npoOel W TPOIEHTOB IS
pelIeHus PUKIIAIHBIX 3a7a4 U3 Pa3jIuyHbIX OTpACied 3HAHUU U PEajbHOU KU3HU.

JeuctBurenpHble 4yuciia. PanuoHanbHblE W UPPAUMOHAIBHBIC YMCIIA.
Apudmernueckue  omnepanud ¢ JICUCTBUTENbHBIMH  4ucCIaMU.  Moayib
JEUCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubmmkEHHBIE BEIYMCIICHUS, MPaBUIa
OKPYTJICHUS, IPUKHUJIKA U OLIEHKA PE3YJIbTaTa BBIYACICHUN.
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Crermenpr ¢ meiabpIM  IOkazareiieM. buHoM Hprorona. HMcnonb3oBanme
noaXo el GopMbl 3aIMUCH JCHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTHIECKUX
3a7a4 ¥ NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpajJbHON CTEIICHH U €T0 CBOMCTRA.

CreneHb C palMOHAJIBHBIM I[IOKa3aTellieM U €€ CBOICTBA; CTENEHb C
JIEHCTBUTENLHBIM ITOKA3aTEICM.

Jlorapudm umcna. CpoiictBa norapudma. JlecaTuyHble W HaATypalbHbBIE
Jgorapu@mel.

CuHyCc, KOCHMHYC, TAHT€HC, KOTAHI€HC YHMCJIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHus U HEPABEHCTBA

ToxaecTBa ©W TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHUE, KOPECHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHUSI M YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTRBA.

OCHOBHBIE METOJIbI PEIICHUS LENBIX U APOOHO-PAIIMOHANILHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOIOWIEHb OT OJHOW IEpEMEHHOW. JlemeHne MHOroudjieHa Ha
MHOrOWwIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiessl ¢  UEJIbBIMU
kodpdunnentamu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIPAXKEHUN, COACPIKAIIMX CTETIEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHHS. OCHOBHBIE METO/IbI peLIeHUs
HMppalMOHATBHBIX YPABHEHUMN.

[Toka3arenbHble ypaBHEHUs. OCHOBHBIE METOJbI PEIICHUS IMOKA3aTEJIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTApU(MBI.

Jlorapudmuueckue YPaBHEHUS. OcHoBHbIE METO/IbI pelIeHus
JorapupMUUYECKUX YpaBHCHUH.

OcHOBHBIE TPUTOHOMETPUYECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUrOHOMETPUYECKUX YPABHEHUM.

PemieHne cucrem JMHEHWHBIX ypaBHEHUWW. MaTpuua CUCTEMbl JIMHEHMHBIX
ypaBHeHUI. OnpenenuTenb MATpUIlbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOWCTBA; BBIYMCJIEHUE €T0 3HAYCHUS, IPUMEHEHHUE OIPEICIIUTENS ISl PELICHUS
CHUCTEMbl JIMHEMHBIX ypaBHEHUW. PelleHune NpuKIagHbIX 3a1ad C IOMOIIbIO
CUCTEMBbl JIMHEMHBIX ypaBHEHWHU. lccienoBanue TOCTPOEHHOM MOJAENU C
MOMOILIBIO MaTPUIL U ONIPEICITUTEIICH.

[TocTpoeHne MareMaTUYECKUX MOJEIEU pEalbHOU CUTYyalMd C IMOMOUIBEO
YPaBHEHUW M HEPABEHCTB. lIpMMEHEHHE ypaBHEHUMN U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IUdYHBbIX 00JIacTell HAyKu WU pealbHOUN

KHU3HH.
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DOyHKUMH U TPaPUKH

OyHKIMA, cnocoObl 3amaHus (GyHKIMH. B3auMHO oOparHble (YHKIUU.
Kommnosumms Qyukiuii. I'paduk  QyHkmum. DinemeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIMIA.

OOnacTh ompeneieHus] © MHOXKECTBO 3HadeHW pynkuuu. Hymu ¢yHKimm.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIC U Heu€THbIe (yHKIUH. [lepuoanueckue
¢ynkun. IlpomexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkun. HanGonpiiee n HauMeHblllee 3HaYeHUs] PYHKIIMU HA TIPOMEXYTKE.

JIuneiiHas, KBaJpaTU4Has M JPOOHO-TMHEHHAsT (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS C HATYpaJbHBIM U IIETBIM MOKaszateneMm. EE€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduk KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTETICHU C HaTyPaJbHBIM IMOKa3aTeJIeM.

[loka3atenbHass W Jjorapupmuueckas (PyHKIMM, UX CBOMCTBA M TIpaUKU.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 pelIeHUs] ypaBHEHUM.

TpuronomeTrpruyeckass OKpPY>KHOCTb, ONPEIECICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OyHKIMOHAIBHBIE 3aBHCUMOCTH B PEAIbHBIX MPOIECCax U  SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyajia MaTeMaTH4eCcKOro aHajaimn3a

ITocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHMs IIOCJIeAOBaTCIbLHOCTEH. MeTton
MaTeMaTU4eCKOn WHTYKIIUH. MoOHOTOHHBIE u OTpaHUYCHHbIC
MOCJEA0BaTENbHOCTU. VICTOpHS BO3HMKHOBEHHSI MAaTeMaTHYECKOrO aHallh3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass 1 TeoMeTpUUecKas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMETPUYECKON
porpeccuy. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncno e. Dopmyiia CI0KHBIX
MpOLEHTOB. VCronp30BaHWE MPOrpeccud Ui PELIEHUS pealbHbIX 3a7ad
MPUKIIATHOTO XapakTepa.

HemnpepriBHble GyHKIMM U WX CBOMCTBA. TOYkM paspbiBa. ACHMOTOTHI
rpadukoB ¢ynkiuii. CBoicTBa (YyHKIMIA HENPEpPHIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB [JI1 PEUICHHS HEpaBeHCTB. [IpuMeHeHHne CBONCTB HENPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas mpou3BoHbIe pyHKIMHU. OnpeneeHue, TeOMETPUIECKUN 1
(bu3MYeCcKuil CMBICT TPOU3BOIHON. Y paBHEHNE KacaTelbHOU K TpaduKy (QyHKITUU.

[IpousBogHbIE  SIEMEHTAPHBIX  (DYHKITUIL. IIpownsBoaHas CYMMB,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIINH (PYHKITHH.
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MHokecTBa M JIOTHKA

MHo’kecTBO, onepauuMy HajJ MHOXECTBAMM M HMX CBOMCTBa. /lnarpammel
Olinepa—Benna. [IpuMeHeHHE TEOPETUKO-MHOXECTBEHHOIO —amnmapara Ui
ONHCAHMS PEaTbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3a1ad W3 JPYrux
y4€OHBIX NMPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYECKOr0 OOBEKTa, CIIEICTBHE,
JTI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHS.

11 xkaace

Yuciaa v BIYMCICHUSA

Harypanbabie u nensie uncna. [IpumMeHeHre TpU3HAKOB JEITUMOCTH LEJIBIX
yucen, HOJl u HOK, ocrarkoB 1o moaymto, anroputMa EBKIKMIa I peuieHus
3a7a4 B LIEJIBIX YUCTIaX.

Kowmmnekcuble uucna. AnreOpanyeckas U TpPUTOHOMETpHUYEcKass (HOpMBbI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE OMeparuy ¢ KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMIUIEKCHBIX YHUCEJ JIJIsl pelieHus: PU3NUECKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHMs U HEPABEHCTBA

CucremMa ¥ COBOKYITHOCTb YpPAaBHEHUMH W HEPABEHCTB. PaBHOCWIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEW  TPUTOHOMETPUYECKHMX  YpPaBHEHMH C  IMOMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Penienrne TpuroHoMeTpU4EeCKNX HEPABEHCTB.

OCHOBHBIE METOAbl pEHIEHUS TOKAa3aTeNbHbIX U  JOrapu(pMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEUIEHUS CHCTEM M COBOKYNHOCTEH pALMOHAJIBHBIX,
UpPpaALMOHATIbHBIX, IOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHI.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIapaMETPAMMU.

IIpumeHenne  ypaBHEHUH, CHUCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeil HayKu MU peasibHOU
YKW3HU, UHTEPIIPETALNS MIOJYYEHHBIX PE3YyJIbTATOB.

DyHKIUHN U TPAPUKH
I'padux xommosuruu ¢ynkiuid. ['eomerpuueckne o0pas3pl ypaBHEHUN U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.
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['padmyeckue MeTONBI pelIeHHs ypaBHEHUN W HepaBeHCTB. I 'paduueckue
METO/IbI PEIICHU 3a1a4 C TapaMETPAMH.

Hcnonp3oBanue rpadukoB (QYHKIMM A7 HCCIEIOBaHUS IIPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana maTeMaTH4eCKOro aHaJIn3a

[IpumeHeHre MPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH H
sKcTpeMyMbl.  HaxokaeHue  HamOonblIero M HAUMEHBIIETO  3HAuYEHUU
HENpepbhIBHON (QYHKIMHU HAa OTPE3KE.

[IpumeHeHre NPOM3BOAHOM JJIsi HAXOXKIACHUS HAWIydIlEro pELIEHUs B
NPUKIAJAHBIX 3ajadyax, JUisl OINpPEAENICHHs CKOPOCTM W YCKOPEHHs Mpolecca,
3alaHHOTO (hOpMYJIOi Ui rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOHCTBO NEPBOOOPA3HBIX.

areMeHTapHbIX QyHKIMH. [TpaBuia Hax0XIeHUs TEPBOOOPA3HBIX.

[TepBooOpazHbie

WNHurerpan. 'eoMeTpryecKkuil CMbICII MHTErpaia. BerauciaeHue onpeaeséHHoro
uHTerpana no gopmyne Hetorona—JleiiOnuna.

[IpumeHeHne uHTErpajia Ui HAXOXACHUS IUIOIAAeH IIIOCKUX (Uryp u
00BEMOB F€OMETPUUECKUX TEIL.

[Ipumepsl pemeHudt nud@epeHIanbHbIX ypaBHEHUN. MaremaTudeckoe
nomMouplo  AuddepeHuraIbHbIX

MOJCIUPOBAHNEC PpCaJIbHBIX IIPOOCCCOB C

YPaBHECHUM.

TEMATHYECKOE IIJIAHUPOBAHUE YUEBHOT'O KYPCA
(IO TOAIAM OBYYEHUS$I)

10 xkacc (He menee 140 yacos)

Ha3Banmue pa3zgea
(TemMblI)
(KOJIMYEeCTBO YaCOB)

OcHOBHOe coaepxkaHue
pasaesa (Tembl)

OcHOBHBIE BH/BI
AeATEJILHOCTH 00yYaromIuXCsl

MHO0:x€eCTBO

e CTBUTEJIbHBIX
quceJl.
MHOro4.ieHbl.
PanmyonannHbIe
YPaBHEHHS U
HEpPaBeHCTBA.
CucremMbl JIHHEHHBIX

MHO0XeCTBO, orepanuu

HaJl MHOXECTBAMH M HX
CBOWCTBA. Jnarpammebl
Oitnepa—BenHa.
IIpumenenue TEOPETUKO-
MHO>KECTBEHHOI'O  ammapara
JUIS PELIEHUS 3a1a4.

PanmonansHubie quca.

Hcnoab30BaTh TEOPETUKO-
MHOKECTBEHHBIM anmnapar Jjis
ONMCaHUSA

X0Jla  pelieHus

MaTeMaTH4YeCKHX  3ajad, a
TaK)X€ peajbHbIX MPOIECCOB U
SIBJICHUU.

OnepupoBatb NOHATUAMU:

PalrOHAJIBHOC qucCio,
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YPABHEHUH
(28 a)

OOBIKHOBEHHBIE u

JeCATHYHBIC apobwu,
TPOIICHTHI, OeCKOHEYHBIC
NepPUOANYECKUE Ipoou.
[Ipumenenue  gpobeit

MPOLECHTOB I PELICHUA
MPUKJIAJHBIX 33/1a4.
JIeNCTBUTENBHBIE YHCIIA.
Pammonansunie u
HMppalroHaIbHbIC quca.
ApudmeruuecKkue ornepaiuu ¢
JICICTBUTEILHBIMU ~ YHMCJIAMU.
Mopyib JNEUCTBUTEIBLHOTO
yyucila W €ro  CBOWCTBA.
[TpuGamxEHHbIE BBIYUCIICHUS,
npaBuiIa
MIPUKHUJIKA 151 OLICHKA
pe3yibTaTa BEIYMCICHUN.

OKpYTJICHUS,

OcHOBHEBIE METOIbI
pEelIeHUs] UENbIX M JPOOHO-
pallMOHANIbHBIX YpPaBHEHUU U
HEpPaBEHCTB. MHOIOWIEHBI OT
OIHOM mepeMeHHOM. [leneHue
MHOTOYJIEHa Ha MHOTOWIEH C
octatkoM. Teopema be3y.
MHoOrouiaeHsl ¢ IEJIbIMU

koa(pumentamu.  Teopema

Buera.
Pemenne CHUCTEM
JIMHENHBIX YPaBHEHUU.

Marpuna cucTemMbl JIMHEUHBIX
ypaBHeHuil.  Omnpenenurens
MaTpPULIbI 2X2, ero
TEOMETPUUYECKUM  CMBICT U
CBOMCTBA; BBIYMCIICHHUE €ro
3HAYCHMSI, MIPUMEHCHHUE
ONPENCIUTEIST U PEIICHUS

CUCTEMBI JIMHEWUHBIX

OecKOHEYHas MEPpUOAUICCKad

Jpo0b, MIPOLICHTHI;
MppaloHaIbHOE "
JICUCTBUTEIILHOE 4HCIIO;
MO/TyJ1b JICUCTBUTEIBHOTO

qucia, HCIIO0JIb30BaTh OTH
IIOHATHUA Ipu IIPOBCACHUU
paCCY}KI[eHI/Iﬁ N 10Ka3aTCIILCTB,

NPUMEHSITh npodu U
OPOIEHTHl Ui PEIICHUsA
TIPUKJTATHBIX 3a1aq u3

Pa3IMYHBIX OTPACIIEW 3HAHUU U
peaIbHOM KU3HHU.

HUcnoab3oBarb
OpuOIMKEHHBIE  BBIYUCIICHUS,
npaBuia OKpYIJICHHS,
IPUKUAIKY " OLICHKY
pe3yibTaTa BEIYUCICHUM.

IIpumensaTs pas3nyHbIe
METOBI peneHus

palMOHANBHBIX M JPOOHO-
paloHaJIbHBIX ypaBHEHUH; a
TaK)K€ METOJ] MHTEPBAJIOB IS
pEIIEeHNsI HEPABEHCTB.
OnepupoBatb NOHATHIMH

MHOT'OYJIEH oT OJTHOH
NEPEMEHHOW,  €r0  KOpHH;
NPUMEHSATh NEJIEHUE

MHOI'OYJIEHA Ha MHOTOWIEH C
OoCTaTkoM, TeopeMmy be3dy wu
TeopeMy Buera mis peuieHus
3aaad.

OnepupoBaTb NOHATUAMU:
CHCTEMA JINHEHMHBIX YPAaBHEHUH,

MaTpuIla, ONPENECTUTEIb
MAaTpPHUIIBI.

Hcnoan3oBarsb CBOMCTBA
OIPEICTUTEIIS 2X%2 IS
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YPaBHCHUU. Pemenne
MIPUKIIATHBIX 3a1a4 c
MTOMOUIBIO CUCTEMBI

JIMHEWHBIX YPABHEHUMN

BBIUMCIICHAS €Tr0  3HA4YCHMS,
NPUMEHATb OIIPEACIIUTEIN IS
pEelIeHUsT CUCTEMBI JIMHEWHBIX
YPaBHEHUM.

MogaenupoBarb peanbHbIE

DOyHKUUM U
rpaduku.
CrenenHass pyHKuus
C HeJbIM
NoKa3areJjieM

(12 v)

OyHKIMS, CIOCOOBI
3agaHus (pyHkuumu. B3aumHO
oOpaTHbIe byHKIUU.
Komnosumus (GyHKIHA.
['pacdpux (GyHKUIHU.
DIleMEeHTapHbIE
npeoOpa3zoBaHus  rpauKoB
(GyHKUIHHA.

OO6nactp ompeneneHuss u
MHOKECTBO 3HAYECHUU
bynkuuu. Hymu  dyskmmm.
[IpomexyTkn
3HAKOIOCTOSHCTBA. UYETHBIE U
HEUYETHBIE (GyHKUIHU.
[lepnognueckue (GyHKUHU.

[IpomMeXyTKH MOHOTOHHOCTH

byHKINH.
MUHUMYMBI

Makcumymbl U
byHKIUH.
HauGosnbiiee u HammeHbIee

3HAYCHUE byHKUIMN Ha
MIPOMEKYTKE.

JIuHenHas, KBaapaTU4yHas
u JTpOOHO-THMHEHHAS
GbyHKIIH.

HCCICAOBAHUC M IIOCTPOCHHC

DJIeMeHTapHOe

CUTyaIu c MTOMOIIBIO
CHUCTEMBI JIMHEWHBIX
ypaBHEHUH, HCCJIeI0BATH
MOCTPOCHHbBIE MOJIeNn C
MTOMOIIIBIO MaTpHI] u
onpenenuTeNiel, HWHTePNpeTH-
poBarth IIOJIyYEHHBIN
pe3yJabTar

OnepupoBaTh NOHATUSIMU:
GbyHKIUSA, CHocoObl  3aJaHMs
GbyHKIMY; B3aMMHO OOpaTHBIC
byHKINH, KOMITO3UIIHS
¢yHkuuid, rpapuk QyHKIHH,
00J1acTh OTpeICIICHUS u
MHOKECTBO 3HAYCHUIN
GyHKuMM, HyId  QYHKLHH,
POMEKYTKU
3HAKOIOCTOSIHCTBA, JIMHEWHAs,
KBaJpaTUIHAs, JTpOOHO-
JIMHEHas 151 CTETICHHAs
byHKIUH.

BbINOJHATH AJIEMEHTapHBIE
npeoOpa3zoBaHus rpaguKoB
byHKIIUH.

3HaTh U yMeThb
AOKA3bIBATh YETHOCTHh  WJIU
HEYETHOCTD byHKIINHA,
IEPUOTNIHOCTD byHKINHA,
HAXOIUTh MIPOMEIKYTKH
MOHOTOHHOCTH byHKUIUH,
MakKCUMyMbl W  MUHUMYMBI

byHKIINH, HanOoJIbIIIEE 5

HANMCHBIIICC 3HAa4YCHUC
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rpaduKOB ITUX PYHKIIHM.

Crenenpb C 1EJIBIM
IOKa3aTeseM. bunom
HeroToHa.

Crenennast QyHKIHUS C
HaTypaJIbHBIM W IIEJbIM

nokasareieM. E€ cBolicTBa u
rpaduk

(GyHKIHUY Ha TPOMEKYTKE.
DopMyJIHPOBATH U
WUIIOCTPUPOBAThL rpaduyec-

KH CBOMCTBA JIMHEMHOM,
KBaIPaTUYHOM, IpoOHO-
JUHEMHOMN 5 CTEIICHHOM
(byHKITHH.

Beipaxars  ¢opmysamu
3aBUCUMOCTH MEXTY
BEJIMYMHAMM.

3HaThp  ompenejeHue M

CBOMCTBA CTCICHU C LICILIM
ITOKa3aTeseM; MOAXOSITYIO
dbopmy 3anucu JEHCTBUTENb-
HBIX 4YHCENl IS  PpEIICHHS
MPaKTHYECKUX 3aga4 u

IMpCaACTABJICHUA JaHHBIX

ApudpmMeTudecKui
KOpeHb N-0H
CTEIeHH.
HppaunonaiabHbie
yPaBHEHUSA

(18 u)

ApupmMeTnueckuii KOpeHb
HATYpaJIbHOM CTEIEHU U €ro
CBONCTBA.

[IpeobpazoBanus
YU CJIOBBIX BBIPAKCHUU,
COIEpKAIUX  CTENEHU U
KOPHH.

NppannonaneHbie
YpaBHEHUH. OCHOBHBIE
METOBI peneHns
VppalMOHAIBHBIX YPAaBHEHUM.
PaBHOCUIIBHBIE TIEPEXOIBI B
pelIEHNd  UPPALMOHAIBHBIX
YPaBHECHUM.
rpaduk
CTEIEHH KaK

CpoiictBa u
KOpHs N-0U
GbyHKUMHM OOpaTHOW CTETIEHH C

HaTypaJbHBIM MOKa3aTEIEM

DopMyJIHPOBAThD,
3allUChIBATh B
CUMBOJIMYeCcKOl  dopme U
UCIIOJIb30BaTh CBOKCTBA KOPHS
n-on CTEIICHU IS
npeoOpa3oBaHUs BBIPAKCHUH.

Haxoaurtsb pereHus
UPPALMOHATBHBIX YPABHEHUN C
MIOMOIIIBIO PAaBHOCHJIBHBIX
NIEPEXOJIOB WJIM OCYLIECTBIISASA
IIPOBEPKY KOPHEM.

Crpouts rpaduk GyHKIUH
KOpHA N-OM  CTENEHU  Kak
byHKIMHA

HaTypaJbHbIM

oOpaTHoO TUTS
CTETIEHU  C
rokazaresiem

IToka3aTeabHan

(pyHKuHA.
IToka3areabHbIE

Crenenb ¢ paMoOHaIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA.
[TokazaTenpHast GyHKIHS,

DopMyJIHPOBATH
ompeJaeieHHe  CTENEHu  C

palruOHaJIbHBIM ITOKAa3aTCIICM.
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YPaBHEHMS e€¢ cBoiicTBa U  rpaduk. BreimonHsaTh
(10 v) Hcnonb3oBanue rpaduka | mpeodpazoBaHus YHUCJIOBBIX
byHKUMM Ui PEIICHHMs | BRIPAXKEHUH, COZIepIKaILNX
YPaBHECHUM. CTENEHW C  paldOHAIbHBIM
[TokazarenbHble IIOKA3aTEIIEM.
YpaBHEHUS. OcHOBHBIE HUcnoab3oBars uu¢pposbie
METO/IbI pELICHHUs | pecypchbl Ul MOCTPOEHUSA
MOKA3aTEJIbHBIX YPaBHEHUN rpaduka MOKa3aTEIbHON
byHKUMM ©W  U3y4YeHHS €
CBOWCTB.
Haxoaurth peumieHust
IIOKA3aTEJIbHBIX YPABHEHUN
Jlorapupmuueckas Jlorapupm yucia. JaBaTp onpeeaeHue
(pyHkuus. CaoiicTBa aorapudma. | Jjorapupma YHCIIa;
Jlorapugmuueckue JecatrnuHble W HaTypajbHbIE | JECATUYHOTO WU HATypaJIbHOTO
YPABHEHUS norapudmel. [IpeobpazoBanue | orapudma.
(18 ) BBIPAKCHUU, cozeprKaIux Hcnoab3oBaTth  CBOKCTBA
JorapuMsl. aorapu(pmMoB JUISL
Jlorapudmuyeckas npeoOpa3oBaHuUs
GyHKUuMs, €€ CBOMCTBA M | JIOTapu(PMHUUECKUX
rpaduk. Hcnonp30BaHue | BBIPAXKEHUMN.
rpaduka byHKIUN TUTSt Crpourtnb rpaduk
pelIeHns ypaBHEHUMH. jgorapuMuyeckon  QyHKIIUH
Jlorapudmuueckue KaK 00paTHOM K TOKa3aTeIbHOM
YpaBHEHUH. OCHOBHBIEC | ©  MCIOJB30BaTh  CBOMCTBA
METOBI peuieHus | jorapupmuueckol  GyHKUIUU
Jorapu(pMHUYECKUX JUISL PELLIEHUS 3a/1a4.
ypaBHEHU.  PaBHOCHUIIbHBIE Haxoaurtsb pelieHust
IIepEexXo.ibl B pelieHuu | TIorapu(PMUIECKUX ypaBHEHUN
Jorapu(pMUYECKUX YpaBHEHUH | C  MOMOIIBIO  PaBHOCHIIBHBIX
IIEPEXOI0B MIIM OCYLIECTBIISASA
IIPOBEPKY KOPHEU
Tpuronomerpunueckue Cunyc, KOCMHYC, TaHT'€HC JdaBaTh onpeaeJeHust

BbIPA:KEHUSA U
YPaBHeHMS

(22 4)

M KOTAaHM€HC  YHUCJIOBOTO
apryMeHTa. ApKcuHYC,
APKKOCUHYC M  apKTaHI€HC

YUCIIOBOTO apIyMEHTA.
Tpuronomerpuueckas

CHUHYCa, KOCHMHYCA, TaHI'CHCA U

KOTaHI'€HCa YUCIOBOI'O
ApPryMcCHTA, a TaKXKC
dPKCHUHYCA, APKKOCHHYCa )51

APKTAHI'CHCA YMCJIa.
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OKPYXHOCTb,  OIpeJeICHHUE IIpumensaTh OCHOBHbIE
TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKHE
byHKIUH YUCJIOBOTO | (hOPMYJIBI JJIsl TPeoOpa30BaHUs
apryMeHTa. TPUTOHOMETPUUECKUX
OcHOBHBIE BBIPAKCHUMU.

TPUTOHOMETPUUECKHUE IpumenaTs dbopmysI
dbopmyinbl.  [IpeoOpa3zoBaHue | TPUTOHOMETPUU JJI PEILICHUS
TPUTOHOMETPUUECKHUX OCHOBHBIX THUIIOB
BBIPAKCHUM. Pelienue | TpUroHOMETPUYECKUX
TPUTOHOMETPUUECKUX ypaBHEHUM
YpaBHECHUU

IHocaenoBareabHOCTH [TocnenoBarenbHOCTH, OnepupoBartb

U Mporpeccun CIIOCOOBI 3a/1aHUS] | HIOHSTUSIMU:

(10 9) MocaeIoBaTeIbHOCTEH. METOT | ITOCIEIOBATEILHOCTD, CIIOCOOBI

MaTEeMaTUYeCKOM  WHIYKIUH.
MOHOTOHHBIE 151
OTrpaHUYCHHbIC
MOCJIEIOBATEIbHOCTH.
Hctopus ananmza 6€CKOHEUHO
MaJIbIX.

Apudmernueckas 51
reOMETPUYECKast IPOTPECCUM.

beckoneuno yObIBaromas
reOMETpUYECKas IMPOrPeCCHs.
Cymma OECKOHEUHO
yOBIBAIOIIEH T€OMETPUUYECKOMN

nporpeccun. JIMHEWHBI U
AKCITOHEHIIMAJIbHBIN pocT.
YHucio e.

dopmyia CIIOKHBIX
npoueHToB.  HMcrnonb3oBaHue
MPOTPECCUH I PELICHUS

peaNbHBIX 33124 MPUKIIATHOTO
Xapakrepa

3aJJaHuA
HOCHGﬂOBaTeHBHOCTGﬁ;
MOHOTOHHBLIC W OI'PAHUYCHHBIC

MIOCJIEN0BATENBHOCTH;
HCCJIeA0BATH
NIOCJIEN0BATENBHOCTH Ha
MOHOTOHHOCTh "
OTPAHUYEHHOCTb.

[lomywaTte  mpexncraBiieHUE

00 OCHOBHBIX HJESX aHalu3a
OECKOHEUHO MaJIbIX.

JaBaTp omnpeeeHue
apupmMeTnyecKoin 51
r€OMETPUYECKON MMPOTPECCHUM.

Jloka3bIBaTh CBOMCTBa
apupMeTHnIecKon u
FEOMETPUYECKOW MPOTPECCHUH,
HAaXOJUTh  CyMMY

IPOTPECCHH, A TAKKE CYMMY

YJICHOB
YJICHOB OECKOHEYHO
yOBIBAIOIIEH TE€OMETPUUECKOM
MIPOrPECCUU.

Hcnoab30BaTh Iporpeccuu
JUIS

pelieHust 3az1au
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MIPUKIIATHOTO XapaKTep.
IIpumensaTn bopmyity

CIIOKHBIX  TPOIEHTOB A

pelIeHns 3aJad U3 pealbHOU

IPaKTUKH
HenpepbiBHbIE HenpepriBabie (QyHKIIUU U OnepupoBath NOHATHAMU:
pyHkuun. ux cBoiicTBa. Touka pa3pbiBa. | QyHKUMS  HENpephlBHAas  Ha
IIpousBoanas AcHMITOTEI rpauKoB | OTpe3Ke, TOYKa  pa3pbiBa
(20 v) ¢bynkuumii. ColicTBa GyHKIMM | QyHKIIMK, acuMnToTa rpaduka
HENPEPBIBHBIX Ha OTpe3Ke. | QyHKIUU.
Meron  uHTEpBAIOB A IIpumeHsaTs CBOWCTBA
pemeHns HEPaBEHCTB. | HEMPEPBIBHBIX ~ (DYHKIMA IS
[Ipumenenue CBOWCTB | peIICHUS 3a]1a4.
HEIPEPBIBHBIX (DYHKIMI 7151 OnepupoBatb NOHATHAMU:
peleHus 3aaad. 1epBast ¥ BTOpas IMPOU3BOIHBIC
IlepBas " BTOpas | PyHKIINH; IIOHUMAaTh
IIPOU3BOJIHBIE GyHKIUY. | HU3MUECKUi "
Onpenenenue, r€OMETPUYECKUI CMBICII
reOMETPUYECKHN U | IPOU3BOJIHON; 3aIIUCBIBATH
dbuznyeckuit CMBICII | YPABHEHHE KACATEIbHOM.
ITPOU3BOTHOM. YpaBHeHue Bopryucasitb TIPOU3BOJHBIE
KacaTelbHOM K  TpaduKy | CyMMBI, IIPOU3BEACHUS,
GyHKIIH. YaCTHOT'O U CJIOKHOM (PYHKIIMH.
IIpownsBoHbBIE HN3yuartsb IIPOU3BOJHBIE
AIIEMEHTAPHBIX (GYHKUMMA. | BII€MEHTapHbBIX PYHKIUH.
[IpousBonHas CYMMBI, HUcnoab3oBarb
IIPOU3BEACHUSA, YAaCTHOTO U | TEOMETPUYECKUAN U
KOMITO3ULIMH (PYHKIUI busznueckuit CMBICT
MIPOU3BOAHOM Il PELICHUS
3a1a4y
IHoBTOpEHUE, OcHOBHbBIE TOHATHS Kypca IIpumeHars OCHOBHBIE
00001IeHHMeE, anreopobl 151 Hayall | IOHATUSL Kypca anredpsl U
CHCTEeMATH3alUA MareMatuyeckoro aHanusza 10 | Hauan MaTeMaTU4ECKOTO
3HAHUK Kjacca, 000011eHNE Y | aHalu3a JJIsl pEIICHUs 3a7a4 U3
(24) CUCTEMATU3aLMsl 3HAHUN pEeAIbHON KU3HU U JIPYIUX

IIKOJIbHBIX IIPCIMCTOB
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11 knacc (He menee 140 yacoB)

Ha3zBanue pasaena
(TemMbI)
(koIHYECTBO YACOB)

OcHOBHOE coep:KaHue
pa3jaesia (TeMbl)

OcHoBHBIE BHIBI
AeSITeJIbHOCTH 00y4al0IUXC S

HcciaenoBanue
(pyHkumi ¢
MOMOIILIO

MPOU3BOIHOM
(24 9)

[Iprnmenenue
MIPOU3BOJHOM K
UCCIIEIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb 17}
sKkcTpeMyMmbl.  Haxoxknenue
HauOOJIBIIEr0 U HAUMEHBIIIETO
3HAYECHHUS HEIPEPBIBHON

(yHKUIHUH Ha OTPE3KE.

[Ipnmenenue
MPOU3BOJHOM JUTA
HaXOXKJICHUS HaWJIy4IlIero
pelIleHusT B IPUKIAJAHBIX

3ajayax, JUid  OIpeIeIeHUs
CKOPOCTH M  YCKOpPEHHUs
npoiecca, 3aJJaHHOTO
dbopmyIioi unu rpaguKoMm.
Komno3unuss  GpyHKUIHH.
['eomeTpuueckue o0Opa3sbl

YPaBHEHUM W HEPABEHCTB HaA
KOOPJAMHATHOU MJIOCKOCTH

Crpouts rpaduk
KOMOO3UIMK  QYHKIUH ¢
OMOIIbIO 3JIEMEHTapHOI 0
UCCIIEJIOBaHUSI U CBOMCTB
KOMIIO3UIIHH.

Crpoutrb reoMeTpuuecKue
00pa3bl ypaBHEHUI "
HEPAaBEHCTB HA KOOPAMHATHOM
IUIOCKOCTH.

Hcnoan3oBars
IIPOU3BOJIHYIO TUISE
UCCIIEIOBaHUsI  (PYHKIMM Ha

MOHOTOHHOCTb M 3KCTPEMYMBI;
HAXOAUTHb  HauOosblliee H
HauMEHbIIIEe
byHKIIIU

OTpe3Ke;

3HAYEHHUS
HENIPEPBIBHOM  HA
CTPOMTH Tpaduku
byHKINN Ha OCHOBaHHUH
IIPOBEAEHHOIO UCCIIEAOBAHUS.
HUcnoab3oBarb
POU3BOIHYIO JJI1 HAXOXKICHHUS
HAWJTy4IlIero peLIeHHUS B
OPUKIAJAHBIX, B TOM YHUCIE

COMAJIBbHO-3KOHOMHUYCCKHUX,

3aJa4ax, Mg ONpPEAeIICHUS
CKOPOCTH u YCKOPEHUS
nporecca, 3aIaHHOTO

dbopmyoit unu rpaduKom.
[Hoayuyars npeacraBjeHue

O NPUMEHEHUU IIPOU3BOJHON B

PAa3IMYHBIX OTPACIAX 3HAHUU

IlepBooOpa3nas u
HHTErpaJ
(12 9)

[TepBooOpasnas,
OCHOBHOE CBOMCTBO

MepBOOOPa3HBIX.

OnepupoBarthb
NMOHATUSMU: TIEpBOOOpa3Has U

ONPEAECTICHHBIN MHTErpaill.
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[TepBooOpa3zHbie
AIIEMEHTapPHBIX byHKIHHA.
[IpaBuna HAXO0XIACHUS
epBOOOPA3HBIX.

HNurerpan.
I'eomerpuuecknit CMBICH
MHTErpasa. Breruncnenne
onpeneEéHHOr0 UHTErpasia o
bopmyie
Herorona—JleitOuuia.

[Ipumenenue wuHTErpaa

JUIA HaXOKACHHSA TIIIoIanci

Haxoautnb MepBOOOpa3HbIE
JJIEMEHTAPHBIX  (PYHKIUHA U
BBIYHCIISITH UHTETpall I10
dbopmye HrroTona —
JlenOnuIa.

Haxoauthb MJIOIAaAN

IIOCKUX (puryp u oOBEMBI Ten
C TOMOUIbIO  ONpeAeEHHOTO
MHTErpaa.

3HAKOMUTHCH C
MaTeMaTU4YeCKUM
MOJICTTUPOBAHUEM Ha TMPUMEPE

IIOCKUX GUryp u o0bEMOB | tU(PepeHIInaIbHBIX
F€OMETPUUECKUX TEII. YPaBHEHUM.
[Ipumepsr pelLIeHu [TomyyaTe mpezncraBieHue O
nuddepeHInaTbHbIX 3HQYCHUU BBEJICHUS IOHATHUSA
ypaBHeHUM. MaremaTudeckoe | HHTerpaia B pa3BUTHUU
MOJEIUPOBAHUE  PEAIbHBIX | MATEMATUKHU
IIPOIIECCOB €  MOMOIIBIO
nudpepeHInaNTbHBIX
YpaBHEHUI
I'padpuxu Tpuronomerpuueckue HUcnoab3oBarb nugposBbie
TPUTOHOMETPUYECKUX | QYHKIIMM, MX CBONCTBAa U | pecypchl i  IOCTPOEHUs
pyHKumii. rpaduKu. rpaguKoB
Tpuronomerpuuyeckue OTt6op KOPHEW | TPUTOHOMETPHUYECKUX
HEepPaBeHCTBA TPUTOHOMETPUYECKUX GYHKUMM W U3YYEHUS MX
(16 v) YpPaBHEHUM  C  TOMOIIBIO | CBOKCTB.

TPUTOHOMETPHUUECKOMN Pematnb

OKPYKHOCTH. TPUTOHOMETPHUUECKHUE

Pewmenne YPaBHEHHUS M  OCYLIECTBIIATH
TPUTOHOMETPUYECKUX oTOOp KOpHEH C MOMOIIBIO
HEpPABEHCTB TPUTOHOMETPUYECKON

OKPY’KHOCTH.
IIpuMmeHsaTs bopmybl

TPUTOHOMETPUM I PELICHHS
OCHOBHBIX THIIOB
TPUTOHOMETPHUUECKUX

HEPABEHCTB.
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Hcnoab3oBars uudposBbie
pecypcbl i1 TOCTPOCHUS U

UCCIIEIOBAHMS rpaukoB
byHKIIHAN
HMppauunoHanbHbIe, OcHOBHBIE METO/BI IpumeHsaTs CBOWCTBA
MOKa3aTeJlbHbIe U pelIeHns IIOKA3aTeIbHbIX U | IOKA3aTEeJIbHOU 151
JIorapu(pMudecKue Jorapu(pMUUECKUX norapupmuueckoil QyHKIMNA K
HepaBeHCTBa HEPaBECHCTB. pPELICHUIO TIOKA3aTEIbHBIX U
(24 9) OcHOBHBIE METO/IbI | JOrapu(pPpMUUECKUX HEPABEHCTB.
peuieHuss  MppPaLMOHAJIBHBIX O0ocHoBaTH
HEPABEHCTB. PaBHOCUIIBHOCTB IIEPEXO/I0B.
I'paduueckue METOIbI Pemiathb MppanvOHAIBHBIE U
pElIeHUs]  MPPALMOHAIBHBIX, | KOMOMHUPOBAHHbBIE
ITOKA3aTEIbHBIX U | HEpABEHCTBA, C  IMOMOIIBIO

JorapuMUYECKUX YpPaBHEHUN
Y HEPABEHCTB

PaBHOCHUJIBHBIX IICPCXOTO0B.

HUcnoan3oBarn
rpaduyecKue METOIbI u
CBOMCTBA BXOJIAIINX B

YPAaBHEHHE WA HEPABEHCTBO
GyHKUMN U1s pelIeHus 3a1a4u

KoMmiexkcHbIe Uyncaa
(10 9)

KomrutekcHsie yyca.
Anrebpanyeckas U
TpUTOHOMETpHUUECKasi (HOPMBI
3aMKMCH KOMIUIEKCHOTO YHCTIA.
Apudmernueckue

onepanmuu ¢ KOMIIJICKCHBIMHU

YHCIIAMHU.
N3o0paxenue
KOMIUIGKCHBIX ~ 4YHCET  Ha

KOOPJAMHATHOMW MJIOCKOCTH.
®opmyna Myaspa. Kopau

n-oi CTEIICHU u3
KOMITJIEKCHOT'O YHCJIa.
[Ipumenenue
KOMITJIEKCHBIX ~ 9UCeT  JUIS
pemieHus  PUBNYECKHX U

IrCOMCTPHUUCCKHUX 3aa4d

OnepupoBatb NOHATHUSMU:

KOMIUIEKCHOE YHCIIO U
MHO’KECTBO KOMIUIEKCHBIX
qucel.

IIpeacraBasitb
KOMIUIEKCHBIE qrcna B
anreOpanyeckoit u

TPUTOHOMETpUUYECKON  (dopme.
BoimoansaTs apudmernueckue
omnepaluu ¢ HUMH.
N300paxkaTh KOMIUIEKCHBIC
qucia Ha KOOPJAUHATHOMU
IIJIOCKOCTH.
IIpumensars

Myaspa 51

(opmyity
MoJy4aTh
MIPEJICTABJIEHUE O KOPHAX N-OU
CTENEHU U3

3HAKOMUTLCSH C

KOMIIJICKCHOI'O
qucia.
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IpUMeEPaAMHU
KOMITJIEKCHBIX

NpUMEHEHUS
yucen I
pelIeHus] TEOMETPHYECKUX U
duznyeckux 3amau

HarypaJjbHbie
neJble YucJia

Harypaneupie u wneinsie
4HCIIA.

OnepupoBaTh NOHATUSIMH:
HaTypaJIbHOE M LEJI0€ YHUCIIO,

(10 v) [IpyumeHeHnEe TIPU3HAKOB | MHOXKECTBO HATypAJIbHBIX W
JETUMOCTH  LENbIX  YHCE, | HEJbIX YNCEIL.
HOJl u HOK, ocraTkoB 1o Hcnoab30BaTh MNPU3HAKHU
MOAYJII0, anroputma EBKIuAa | A€AMMOCTH  LEJNBIX  YUCET;
JUISL PelIeHHs 3aja4 B LEJbIX | ocTaTku o moxayio; HOJ u
yuciax HOK HarypanpHbIX  4HCel,
ANTOPUTM EBknuna TSt
peleHuns 3a1ay.
3anucbIBaTh HATypajbHbIE
yucia B Pa3JIMYHbBIX
ITO3ULMOHHBIX cUucTeMax
CUUCJICHUSA
Cucrembl CucreMa U COBOKYITHOCTh OnepupoBarb NOHATHUAMU:
PALMOHAJIbHBIX, YPaBHEHHI. CUCTEMAa W COBOKYIHOCTH
HPPALMOHAIBHBIX PaBHOCUIIBHBIE CHCTEMBI | YDABHEHHMM W HEPABEHCTB;
MOKA3aTeJbHbIX U U CUCTEMBI-CIICICTBUSL. pelieHue CHUCTEMBI VI
JorapupmMuyeckux OcHOBHBIE METOJIbI | COBOKYITHOCTH; PaBHOCHUJIbHBIE
YPaBHEHHM U peLICHUs CHUCTEM U | CUCTEMBI 151 CUCTEMBI-
(12 9) COBOKYITHOCTEMU CIIEJICTBUA.
palMOHAIBHBIX, Haxoauthb penieHns cuctem
MppalHOHATbHBIX, U COBOKYNHOCTEH  IIEJIBIX
IOKa3aTeIbHbBIX U | palluOHAIbHBIX,
JorapupMUIECKuX UppALMOHAIBHBIX,
YPaBHEHHUM. ITOKa3aTEIbHbIX u

IIprmenenue ypaBHEHUH,
CUCTEM U  HEPaBEHCTB K
pPEIICHUI0  MaTeMaTUYECKHUX
3aa4 U 3a/a4 U3 Pa3IM4HbIX
oOnacTeil HaAyKW U peasbHOU
YKU3HH, UHTEPHpPETALNS

MOJIYYCHHBIX PC3YyJIbTATOB

JorapuMUYECKUX ypPaBHCHHI
Y HEPABEHCTB.

IIpumensars CHUCTEMBI
YpaBHECHUU K pEIIECHUIO
TEKCTOBBIX 3a1a4 u3

Pa3IMYHBIX 00JacTel 3HAHUN U
peabHOMN JKU3HU;

HHTEPIPETHPOBATH
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MIOJIyYEHHBIE PELICHUS.
Hcnoab3oBars uudposBbie

pecypchbl

3agaum ¢ PanmonansHeie, Briouparb cnoco0
napaMeTpaMu UppaLMOHAIbHBIE, penieHus palMOHAIIbHBIX,
(16 v) IIOKA3aTEIIbHBIE, UPPALUOHAIBHBIX,
Jorapudmuyeckue U | IOKa3aTEeIbHBIX,
TPUTOHOMETPUYECKHUE JaorapupMUUECKUX "
YpaBHEHUS, HEPABEHCTBA U | TPUTOHOMETPUUYECKUX
CUCTEMBI C ITapaMeTpamHu. YpaBHEHUH W  HEPABEHCTB,
[TocTpoenue U | COJIEepIKAIINX MOJTYJIN 151
UCCJIEI0BAHKE napameTphbl.
MaTEMaTUYECKUX Mozenen IIpumensaTh rpaduyeckre u
peanbHbIX CUTYaLHH C | aHAIUTUYECKHE METONbl A
IIOMOILBIO YPABHEHU, CUCTEM | pEILIEHUS ypaBHEHUI U
YPaBHEHUH U HEPABEHCTB C | HEPABEHCTB C IapaMeTpamu, a
napameTpamu TaKkXKe HccieoBaHue (PyHKIMH
METOJJAMH  MAaT€MaTH4eCKOIro
aHanmsa.
Crpours H HCCIEA0BATH
MaTeMaTUYeCcKHe MOJeNn
peanbHbIX CUTYyalun c
IIOMOIL[BIO YPABHEHUM,
HEPaBEHCTB WU  CHCTEM C
napameTpamu
IHoBTOpEHue, OcCHOBHBIE TOHATUA U MogaeaupoBarb peanbHbIE
00001IeHHE, METOJIbI Kypca, 0000IIeHUEe U | CHTyalldd Ha S3bIKE ajreOphl,
cucTeMaTu3anus CUCTEMaTHU3aLMs 3HAHUI COCTABJIATH BBIPAKEHUS,
3HAHUI YpaBHEHUS, HEPABEHCTBA U HX
(16 4) CUCTEMBI MO YCJIOBHUIO 3aJ]1a4H,

HCCJICA0BATDH IIOCTPOCHHEIC

MOJENM C  HCHOJIb30BAHHEM
arrapara anreopsl,
HHTEPNpPEeTHPOBATH
IIOJIy4YE€HHBIN PE3yJIbTAaT.
IpumensaTs QyHKIUU IS
MOJEIUPOBAHUS "

HCCJICAOBAaHMA PCaJIbHBIX
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IMpoLEeCCOB.

Pematsn PUKJIaHbIC
3ajayd, B TOM  YHUCJE
COLIMAJIBHO-?)KOHOMHYECKOT0 H
bu3IIecKoro Xapakrepa,
CpeACcTBaMHU anreopsl 151

MAaTEMAaTHYCCKOI'O aHaJIu3a

IIPUMEPHAS PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPHUSA»

esiu n3yueHust yueOHOro Kypca

['eomeTpus sABisEeTCS OMHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIeYUBAET BOZMOKHOCTh U3yUEHUS TUCIUILINH
€CTECTBEHHOHAYYHON HAIIPAaBJICHHOCTH W MPEAMETOB T'yMaHUTAapHOIO IMKJIA.
[TockonpKky  JIOTMYECKOE  MBILUIEHHE,  (QOpMHUpyeMOe  TpU  HU3yYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPUHU, IPH JT0KA3aTeIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEUICHUU F€OMETPUYECKHUX
3ala4y, YMEHHME BBIABUTaTh M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl NIPU PELIEHUH 3a/1ad €CTECTBEHHOHAy4YHOI'O LMKJIA, B YaCTHOCTH
dbu3ndecKux 3aaad.

[lens ocBoeHuss mporpamMmbel ydyeOHoro Kypca «['eomerpus» Ha
yrayOon€HHOM ypOBHE — Pa3BUTHE UHAMBUIYABHBIX CIIOCOOHOCTEH 00yUYaromuxcs
OpyU  HW3YYEHUU TEOMETPHUHM, KaK COCTaBJSIOLIEH MpeaMeTHOW o0jacTu
«Marematuka 1 HUHPOPMATHKa» dyepe3 00ecreyeHrne BO3MOKHOCTH TPUOOpETCHUS
U HCIOJNb30BaHUA OoJee TIIyOOKMX TE€OMETPUYECKUMX 3HAHMM U JCHCTBUH,
crnenuUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 NpoheCcCruOHAIBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMU 3aJadaMHi Kypca T€OMETPUM Ha YTIIYOJIEHHOM YpOBHE,
pacIIMpPSIIONIMMH U YCUITUBAIOIIUMH Kypc 6a30BOr0 YPOBHS, SIBJISIFOTCS:

® pacHIMpEHUE MPEJICTABICHUSI O TEOMETPUU KAK YaCTH MUPOBOU KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

e (popMupoBaHUE TMpPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEHIINX MaTEMaTUYECKUX MOJIEINAX, MO3BOJSAIONIUMX OINKUCHIBATh U U3Yy4aTh
pa3HbIC SIBJICHUS OKPYKAIOIIEr0 MUPA; 3HAHUE MOHATUITHOTO almapara no pa3ieiy
«CTtepeoMeTpus» MIKOJIbHOTO Kypca FreOMETpHH;

e popMUpOBaHME  yMEHHMS  BJIAJE€Tb  OCHOBHBIMH  TOHATHUSAMH O
IPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBONCTBAaMHU; 3HAHUE TEOPEM,
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dbopMyT W yMEHHE WX TPHUMEHSTh;, YMEHHS JIOKAa3bIBaTh TEOPEMBl U HAXOIUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

o (popMHpOBaHUE YMEHUS PACIIO3HABATH HA YePTEKaX, MOJACISIX U B peabHOM
MHUpPE MHOTOTPAaHHUKM M Te€Ja BpAllCHUs; KOHCTPYUPOBATH T'€OMETPHUYECKHE
MOJEIIH;

 popMupoBaHUE MOHUMAHHS BO3MOXHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEOpHil; (opMUpOBaHWE MOHMMAHHUSA POJU AKCUOMATHUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

e popMUpOBaHUE yMEHUS BIAJETh METOJAMH J0KAa3aTeIbCTB U aJTOPUTMOB
pELIEHUs; YMEHHSI WX MNPUMEHSTH, MPOBOJAUTH JOKA3aTEIIbHBIE PACCYKICHHUS B
XOJI€ PEUICHUS CTEPEOMETPUUECKUX 33/1a4 U 3a7a4 C MPAKTUYECKUM COAEPKAHUEM;
dbopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEJNbCTB  IPHU
000CHOBaHMY MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B ITPOBEICHUH
JETYKTUBHBIX PACCYXKICHUM;

epa3BUTUE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKUX
COoCOOHOCTEM 00yuaroumxcs, M03HaBaTEeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHS], THTEPECA K U3YUYEHUIO T€OMETPUH;

e popMupoBanue GHyHKIMOHATIBHOM IPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHHU:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEalbHBIX XKU3HEHHBIX CUTYAlUSX U MPU U3YUYCHHUH JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJTbHBIX CHUTYallMid, UCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
MHTEPIPETALNN MOJYYEHHBIX PE3YJIbTATOB.

OcHoBHBIE cojiepKaTenbHble TMHUK Kypca «I'eomerpun» B 10—11 knaccax:
«IIpsiMble U TIOCKOCTH B IIPOCTPAHCTBE», «MHOrorpanHukmn», «Temna BpameHus»,
«BeKTopbl U KOOPANHATHI B IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe B denepanbHOM rocyJapCTBEHHOM 00pa3oBaTEIbHOM
CTaHJapTe cpeaHero oOmiero oOpa3oBaHUsi TpeOOBaHHE «yMEThb OMNEPUPOBATh
MOHSTUSMWY», PEIEBAHTHBIX TEOMETPUH Ha YriayOn€HHOM ypoBHe oOydenus B10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
COJIEp>KaTENbHBIM JIMHUSAM, HO U TI0 Tojam obydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHus [IpumepHoit paboueit
POrpaMMbl, pacHpele]EHHbIM MO TojJaM OOy4YeHHs, CTPYKTYpUPOBAHO TAaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCaM 00yYarouIuecs
oOpamiaJuch  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMU MOHSATHUSIMU U HaBBIKAMHU MOCIIEIOBATENIBHO U MOCTYIATENIbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO

40



CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJYaIOIINUXCsl, PACIIUPSS U YTITyOJIsist
e€, 00pasys MPOYHBIE MHOKECTBCHHBIE CBSI3H.
[lepexon kK M3y4CHHUIO TEOMETPUH HA YTITyOJIEHHOM YPOBHE ITO3BOJISICT:

—co3nate ycmoBus s auddepenHmmanyu  oOydeHUs, IMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTEIbHBIX IMpOrpamMM; OOECTIEeUUTh YIIIyOnEHHOE
M3YUYCHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHOTro npeameTa «MareMaTukay,

— TOATOTOBHUTHh OOYYAIOMIUXCS K TPOJOJDKEHUIO HM3YyYEHUS MATEMaTHKHU C
yaéToM BBIOOpa Oymymiedl mpodeccun, oOecnedrBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 podecCHOHATBHBIM 00pa30BaHUEM.

MecTo yuyeOHOro Kypca B y4eOHOM ILIaHe

B YueOHOM miaHe Ha u3zydyeHue yriayOnaéHHoro Kypca reomerpun B 10—11
KJlaccaXx OTBOJUTCS HE MEHee 3 y4eOHbIX 4acOB B HEJENIO B TEUEHUE Ka)KAO0ro
rojia o0y4eHusi, BCEro 3a JBa roja ooydeHusi — He MeHee 210 yueOHbIX 4yacoB.

Ilnanupyemsie npeaMeTHbIE pe3ybTaThl 0cBOeHUA IIpumepHoi padouei
NporpamMmasl (10 rogaM o0y4eHus)

OcBoenue yueOHOro Kypca «l'eoMeTpusi» Ha YpPOBHE CpPEIHErO OOIIEro
oOpa3oBaHMsI JOJDKHO OOecnedMBaTh JOCTHKEHHE CIEAYIOUIMX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

10 kiacce

e (CB00OOAHO ONEPUPOBATH OCHOBHBIMU MOHATHUSAMHU CTEPEOMETPUH MPHU PELICHUU
3a/1a4 U NNPOBEIECHUU MATEMATUUECKUX PACCYKICHUM.

e [IprMeEHATP AKCHOMBI CTEPEOMETPUM M CIHEACTBHS W3 HUX NPU PELICHUU
F€OMETPUYECKUX 3a7ad.

o KiaccuduuupoBarb B3aUMHOE paCHOJOKEHUE MPSAMBIX B IPOCTPAHCTBE;
IIJIOCKOCTEN B MPOCTPAHCTBE; NPSIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

e (CB00OOAHO OMEPUPOBATH MOHATUSMHU, CBSI3AHHBIMU C yrjaMu B MPOCTPAHCTBE:
MEXKly IPSIMBIMHU B IPOCTPAHCTBE; MEXKIY NPSIMOM U TIOCKOCTBIO.

e (CB00OAHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMHU.

e (BOOOIHO pacmo3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAHHHUKOB (IpU3Ma,
nupamMua, NPSMOYTOIBHBIN Mapauiesenunes, Kyo).

o Knaccuduuuponarsb MHOTOTPaHHUKH, BbIOWpast OCHOBaHUS  JJs
KJ1accu(ukanuu.
e (CB0OOAHO  OmepUpPOBaTH  MOHATHUSIMH,  CBSI3AaHHBIMU C  CEUEHHUEM

MHOTOI'PAaHHHUKOB TUIOCKOCTBIO.
e BhINOJHATH MapauieNbHOE, LEHTPATbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHHE
(Guryp Ha IIOCKOCTb; BBIIOJIHATH U300paXkeHus: (PUryp Ha MIOCKOCTH.
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CtpouTh ceyeHHsT MHOTOIPAHHUKOB PAa3JIMYHBIMM METOJAaMH, BBIIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y.

BbluncnisaTh 1mioniaan moBepXHOCTEM MHOTOTPAaHHUKOB (IIPU3Ma, MHUPaAMUIA),
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (PopMyII.

CB00OOJHO ONEpUPOBATH MOHITUSIMHU: CUMMETPHUS B MPOCTPAHCTBE; ILIEHTP, OCh
U TUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CUMMETPUU (DUTYPHI.
CBoOOIHO oOmepupoBaTh TMOHATUSIMH, COOTBETCTBYIOUIMMHU BEKTOpaM U
KOOpPAMHATaM B IPOCTPAHCTBE.

BpInonHATH 1€MCTBUS HAJl BEKTOPAMMU.

Pemlare 3amaum Ha [10KAa3aTENbCTBO MATEMATHYECKHMX OTHOLIEHUH U
HAXOXJCHUE T€OMETPUUYECKUX BEIIMYMH, NMPUMEHSS WU3BECTHBIE METOAbI IMPH
pELICHUM MATEMATUYECKUX 3aJ1ad IMOBBIIMIEHHOTO M BBICOKOTO YpPOBHS
CJIOKHOCTH.

[IppuMeHATP  TPOCTEUIIME  MPOrPAMMHBIE  CPEICTBA W JJIEKTPOHHO-
KOMMYHHKAILIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1ay.
W3Bnekath, mpeoOpa3oBbIBaTh M HUHTEPIPETHUPOBATH HHOOpPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO HA YepTExKAX
Y PUCYHKAaX.

[IpuMEHATH MOMYYEHHBIC 3HAHUS HA MPAKTHUKE: CPABHUBATH U AHAIU3UPOBATH
peaIbHbIE CUTyallUH, NPUMEHSATh HU3YUYEHHBIC INOHATUS B MPOLIECCE IOUCKA
peuieHus MaTeMaTH4eCKu CQPOpPMYJIMPOBAHHOM MpPOOJIEMbI, MOJIEIMPOBATH
pealbHbIE CUTYAIlMU Ha SI3bIKE TEOMETPHUH, UCCIEN0BATH IIOCTPOEHHBIE MOJEITN
C HMCMOJb30BAHMEM T€OMETPUUYECKHX MOHITHH M TEOpeM, ammapara aareOpsl,
peuIaTh MpaKTUYECKUE 3aJa4d, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIMYUH.

Nmets mnpenctaBieHus 00 OCHOBHBIX OJTalax pa3BUTHS TEOMETPUM Kak
COCTaBHOM 4acTy (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

11 kiaace

CBOOOMHO OIEpPUPOBATh TOHATHSAMH, CBSI3aHHBIMH C IMUIMHJIPUYCCKOM,
KOHMYECKOW U  chepuyecKol TMOBEPXHOCTSIMHU; OOBACHITH  CIOCOOBI
MTOJTYyICHHUS.

OnepupoBaTh TOHITHSIMH, CBSI3aHHBIMU C TEJIaMHU BpAIEHUS: IWIHHIPOM,
KOHYCOM, c(hepoil u mapom.

Pacno3naBaTh Tena BpamieHus (UIMHIAP, KOHYC, cdepa U map) U oObIACHSITH
CIIOCOOBI TTOJTYYEHHUSI TEJI BPAILICHHUS.

Knaccudummpoats B3auMHOE pacrosiokeHne chepsl U MIOCKOCTH.
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BbIuuCisITh BETUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJl BPAILLEHUS; O0BEMBI
M IUIOIIAJAX  IIOBEPXHOCTEM  MHOIOTPAHHUKOB U TE€JI  BpalICHHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HopMyII.

CB0oOOIHO oOmMEepUpOBaTh MOHATUSMHU, CBSI3aHHBIMH C KOMOMHAIUSIMU Tel
BpallleHuss ¥ MHOTOTPAaHHUKOB: MHOTOIPDAaHHUK, BIHUCaHHBIA B cdepy u
ONMMCAHHBIA OKOJIO cepbl; cdepa, BIUMCAHHAS B MHOTOIPAHHHUK WIIM TEJIO
BpAILICHUS.

BBIYUCIIATE COOTHOIIEHUS MEXAY IUIOMIAASIMH MOBEPXHOCTEH U 00BEMaMU
0/TOOHBIX TEJI.

N306paxkarh nzydyaemble (PUTYpbI; BBHITONHITH (BBIHOCHBIE) TUIOCKUE YEPTEKHU
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTD
CEYCHUs TEJl BPALLCHUS.

W3BnekaTp, MHTEPIPETUPOBATH U  MpeoOpa3oBbIBaTh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX FT€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekKax
Y PUCYHKAX.

CB00OIHO OnepUpPOBATH NOHITHUEM BEKTOP B IPOCTPAHCTBE.

BrINOnHATH onepanyuy HaJ BEKTOPAMH.

3ajaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

Pemate reomerpryeckue 3agaud Ha BBIYMCIIEHUE YTIIOB MEXAY NPAMBIMH U
IJIOCKOCTSIMM; BBIYMCIIEHUE PACCTOSAHUM OT TOYKH 0 IJIOCKOCTH; B LIE€JIOM, HA
IIPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO1A IIPU PELICHUMU.

CBOOOJHO omnepupoBaTh MOHATUSIMM, CBSI3aHHBIMM C  JBHXKEHHEM B
MPOCTPAHCTBE; 3HATH CBOMCTBA IBUKCHUMU.

BBINIOJIHATh ~ M300pa)X€HUs MHOTOTPAHHUKOM M TeJl BpalleHus IMpHU
[1apajuIeIbHOM MEPEHOCE, LIEHTPAIBHOW CUMMETPHUH, 3€PKajJIbHON CUMMETPHH,
IIPU MOBOPOTE BOKPYT MPAMOM; peoOpa3oBaHusl MOJ00HUS.

CrpouTh ceueHHsT MHOTOIDAHHMKOB M Te€Jl BpAIIECHMS: CEYEHUs LUJIUHAPA
(mapanyienbHO M TMEPHEHAMUKYJISIPHO OCH), CEUeHHUsi KOoHyca (mapaieiabHoe
OCHOBAHUIO U MPOXO/IEe Yepe3 BEPILNHY), CEUeHHUs 1apa.

Hcnonp30BaTh METOABI IOCTPOCHUS CEUYEHUH: METOJ CIEI0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYIIEH TIIOCKOCTH.
JloKa3pIBaTh r€OMETPUYECKUE YTBEPKIACHUS.

[IpumensTh reoMeTpudeckue GakThl ISl PEIICHHUs] CTEPEOMETPUUYECKUX 3a/1ad,
IIPEANOJIATAIOIINX HECKOJBKO IIArOB PELICHHUs, €CIH YCIOBUS NPUMEHEHHUs
3aJlaHbl B IBHOM U HEsIBHOM (hopme.

Pemrarp 3amaum  Ha [10KAa3aTeNbCTBO MATEMAaTHYECKHMX OTHOLICHUM U
HAaXO0JICHUE TEOMETPUUECKUX BEINYUH.
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e [IpuMeHATP MNPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKHX 3a1ad.

e [IpuMeHATH MOMyYEHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AaHAIU3UPOBATh U
OLICHUBATh PEAJbHBIC CUTYAllMH; IPUMEHSATh U3YUYECHHBIE MOHATHUS, TEOPEMBI,
CBOMCTBa B MPOIIECCE TIOMCKA PEIICHUS MaTeMaTUYeCKH C(HOopMyIHpOBAHHOM
npoOiemMbl, MOJECIUPOBATh pealbHble CHUTyalldd Ha S3BIKE TE€OMETPHH,
UCCIIEI0BATh IOCTPOEHHBIE MOJEIH C HCIOJIb30BAHHUEM T'€OMETPUUECKUX
NOHATUH W TeopeM, amnmapara aiareOpbl; pelaTh MNPaKTHYECKUE 3a/1ayH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHH.

e lmers mnpencraBieHus 00 OCHOBHBIX 3Tanax pa3BUTUS TEOMETPUU Kak
COCTaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

COJEP/KAHHUE YUEBHOI'O KYPCA (ITO I'OJIAM OBYUYEHUS)
10 kaacce

IIpsiMmble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHUSI ~ CcTepeoMeTpun. Touka, TpsiMasi, IIJIOCKOCTb,
npocTpancTBO. [loHsiTHe 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3anmHOe pacnoyiokeHHWe MNpPSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuielibHble W CKpelluBarolmuecss npsmble. [Ipu3Haku CKpelumBaromuxcs
npsMbIX. [lapannenbHOCTh MPSMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: Mapalie/IbHbIC
npsiMble B TMPOCTPAHCTBE; MApaUICIBbHOCTh TPEX TMPSAMBIX; MNapaJIEIbHOCTh
NpsAMOMl M TUJIOCKOCTH. [lapanmnmenbHO€ W LEHTPAIbHOE MPOCKTHUPOBAHUE,
nzo0paxenue ¢uryp. OCHOBHbIE CBOMCTBA MApPAJICIBLHOTO MPOCKTUPOBAHUS.
N3o0paxkenne Quryp B mapapjieibHON MPOEKIUU. YTJIbl C COHAMNpPaBICHHBIMU
CTOPOHAMH; YroJ MEXAy npsMbIMA B TmpocTpaHcTBe. [lapannenbHOCTh
IUIOCKOCTEMN: MapaAJUICIIbHBIE IUIOCKOCTH; CBOMCTBA MapajuIeNIbHBIX IUIOCKOCTEH.
[Ipocreiiine  mpocTpaHCTBEHHbIE  (PUTYpbl  HA  IJIOCKOCTH:  TETpasp,
napajuielIenunea; TOCTPOSHUE CEUCHUIA.

[TeprieHAUKYISIPHOCTH MIPSMON U TUIOCKOCTH: MEPIICHIUKYJISIPHBIC TIPSIMBIC B
MPOCTPAHCTBE, NpsMbIE MapajljiebHbIe M TMEPICHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK TEPHEHAUKYIIPHOCTH TMPSIMOM U IUIOCKOCTH, Teopema O TpsSMou
NEPHEHIUKYIIPHON MIJIOCKOCTH. OpTtoroHansHoe MPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSHUE
OT TpsMOM 1O  TUIOCKOCTH,  TPOEKIMs  (GUTypsl HAa  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEH: TMPU3HAK  NEPHEHIUKYIIPHOCTA  JIBYX
TIocKocTer. TeopeMa o TPEX MEPIEHINKYIIAPaXx.
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Yribl B IPOCTPAHCTBE: YroJI MEXKIY HPSAMOM M IUIOCKOCTBIO; IBYTPaHHBIN
yroJ, JUHEUHBIN YIoJl JIBYTPAHHOTO yriia. TpEXTpaHHBIM U MHOTOTPAHHBIC YTJIBI.
CBoiiCTBa IUJIOCKHX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX U
JBYTPaHHBIX YTIJOB TPEXTPAHHOTO yrija. TeopeMbl KOCMHYCOB M CHUHYCOB JJIA
TPEXTPAaHHOIO yIia.

MHOrorpaHHuKHU

Buibl MHOTOIpaHHHMKOB; pa3BEpTKa MHOrorpanHuka. IIpusma: n-yromnbHas
npuU3Ma; rpsiMasi 1 HaKJIOHHAs MPU3MbI; OOKOBas U MOJIHAsl MOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, MNpsSMOYTOJBHBIA — IMapajuleleNUIE]] W  €ro  CBOMCTBA.
Kparyaiimme @yTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oisepa.
[IpoctpanctBenHass Tteopema Iludaropa. Ilupamupa: nN-yroiapHas nDHpaMHIa,;
npaBuwibHas W yced€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHel
npaBWIbHOW mupamuibl. [IpaBuiabHBIE MHOTOTPAHHUKH: NpPAaBWIbHAS TpHU3Ma U
npaBWibHAs TNUpaMHUAa; MpPaBHIIbHAS TPEyrojbHas NUpamMuAa MU TPABHIbHBIN
TeTpasap; KyO. IlpeacraBieHue o MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOACKAdIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOIOIPAaHHUKOB: pEOpa, AMAaroHaid, YIJIbL
[Inomanes OOKOBOW MMOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSAMOW IPHU3MBI,
IUIOLIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Inomans OOKOBOM MMOBEPXHOCTH MW TOBEPXHOCTH NPABWIBHOW MNUPaMHUIBbI,
TeopemMa O IUIOIIAAN YCEUEHHOW MUPaMU/IBI.

CummeTpruss B NPOCTPAHCTBE. OJIEMEHTHl CUMMETPUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B MPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuieenune a, CUMMETPHUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS IPABHIBHON
UpamMuIbl.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B IMPOCTPAHCTBE; HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOPA; BEKTOPHl KOJUIMHEApPHBIE, COHAIPABICHHBIE W  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€CTBHS ¢ BEKTOPaMHU: CIO0KEHUE
Y BBIYMTAHHE BEKTOPOB; CyMMa HECKOJIbKMX BEKTOPOB; YMHOXXCHUE BEKTOpa Ha
yucio. CBoicTBa ClI0KEHUsI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
IToHsaTe KOMIUIaHApHBIE BEKTOpHbI. [IpuM3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mnapamnenenunena. Teopema O pas3oKEHUU BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopamu. CKaJasipHOE MPOU3BEICHUE
BEKTOPOB.
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11 kanace

TeJsia BpalmeHus

[loHsiTHSA: UWIMHIpPUYECKAs TMOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTD,
chepuueckas MOBEPXHOCTh, oOpasyromue mnoBepxHocTel. Tema BpaleHus:
WIMHIpP, KOHYC, yCEU€HHBIH KOHyC, cdepa, map. BzanmHoe pacmonoxeHue
chepbl W IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpus cdepsl u
mrapa.

O6béMm. OcHoBHBIE cBOiicTBa 00bEMOB Tenl. Teopema 00 00bEMe
NPsIMOYTOJILHOTO Tapajuienenurnena u cieactBus u3 He€. OObEM mpsMoil U
HAKJIOHHOW MpU3MBI, IWIMHJIpA, TUpaMuabl U kKoHyca. O0BEM mapa U 1mapoBOro
CeTMEHTA.

KoMOunanmu Tten BpaiieHHUsT U MHOTOTpaHHHMKOB. [Ipm3ma, BmucaHHas B
WIMHApP, OMHCaHHAas oOKojo wwinHapa. Ilepeceuenue cdepsl u 1mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocThio. [loHATHE MHOTOTpaHHUKA,
OIMKMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIcHUs.

[Tnomaas MOBEpXHOCTU IWJIMHJIPA, KOHYCA; IUIOaab chepsl U e€ JacTei;
[Tonobue B mnpocTtpancTBe. OTHOIIEHWE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHeIX ¢uryp. IIpeoOpazoBanue mnomodusi, romorerus. Pemienue 3amad Ha
IUTOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUIECKUX METOJIOB.

[locTtpoenne cedeHWt MHOTOTPAaHHUKOB H TN BpAICHUS: CEUCHUS
nWIMHApa (MapajulelbHO ¥ MEPHEHIUKYJSIPHO  OCH), CEUEHHUS KOHyca
(mapanyienbHOE OCHOBAaHUIO U MPOXOJIIEe 4Yepe3 BEpIIMHY), CEUCHHs Ilapa;
METOJbl  MOCTPOEHHUS]  CEYEHUH: METOJ  CJEeNO0B, METOJ  BHYTPEHHETrO
IPOEKTUPOBAHHUS, METO]] IIEpEHOCa CEKYIIEeH MI0CKOCTH.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepaumy Hajx BeKTOpaMH. BekTopHoe
YMHOKEHHE BeKTOpoB. (CBoCTBa BEKTOPHOIO yMHOXEHHs. lIpsmoyrosibHas
cucreMa KoopauHar B mpoctpancTBe. Koopaunatel Bekropa. Pasznoxxenue Bekropa
no 6a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ MpH PEIICHUU TeOMETPHUUYECKHUX
3a1ad.

JIBUKeHUs B IPOCTPAHCTBE
JBuxenus: npoctpancTBa. OroOpaxeHus. JBUKEHUS U pPaBEHCTBO (PUTYD.

OO6mue cBoiicTBa JBWXKEHUN. Buabl JIBMXEHUN: TapauiebHBIA TEepPEeHoC,
LEHTpaJIbHAsT CUMMETPHS, 3€pKaAJIbHAS CHUMMETPHS, ITOBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
(10 I'OJAM OBYYEHMUS)

10 kaacc (He menee 105 yacoB)

HaszBanue
pasjaeJia

Kypca

(TembI)

(KOJIMYeCTBO YaCOB)

OcHOBHOE coep:KaHue

OcHOBHBIE BH/bI
AeSITeJIbHOCTH YYAIIUXCS

BBenenue
CTepeoMeTPHUIO
(24 4)

B

OcHoOBHBIE

NPOCTPaHCTBEeHHbIE GUTYPBI.
IlousTus CTEPEOMETPHHU:
TOYKa, TIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTRBO. OcCHOBHEBIE
npaBujia  M300pakeHUs  Ha
pUCYHKE IIOCKOCTH,
napasuiesIbHbIX MIPSMBIX

(OTpe3KOB), cepeIMHbI OTpE3Ka.
[TonsaTus: mnepecekarommecs
IJIOCKOCTH, TEPECEKAIOIIHECS
npsMast u IJI0CKOCTb;
MOJIYIIPOCTPAHCTBO.

MHoOrorpaHHukH,
U300paKeHUE IPOCTEHTITNX
POCTPAHCTBEHHBIX dburyp,
HECYIIECTBYIOIHNX 00OBEKTOB.

AKCHOMBI CTEPEOMETPUH U
nepBble CJIEJICTBUS U3 HUX.

CnocoObl 3aaHusl MPAMBIX
Y TJIOCKOCTEN B MPOCTPAHCTBE.

O06o3HaueHUsT MOPSAMBIX H
IJIOCKOCTEHN.

Ceuenust. N3o00paxenue
CeUeHUN mnHupamMuibl, Kyda u
MPU3MBI, KOTOpBIE MPOXOASAT
yepe3 ux péopa. M3obpakeHue
IIEPECEUCHHUSI MOJTYYCHHBIX
IJIOCKOCTEN.  PackpammvBaHue
MMOCTPOEHHBIX CCUCHUI
Pa3HBIMU I[BETAMH.

Meton cJIe/I0B NJIS
MOCTPOCHMS CeYeHMI.
CaoiicTBa MIEPECEUCHU
PSIMBIX u IJIOCKOCTEHN.

Omnpenensitb  TIOCKOCTh
Kak ¢urypy, B KOTOpOH
BBITIOJTHSETCS TUIAHUMETPUSL.

Henatp IIPOCTEUILINE
JOTUYECKUE  BBIBOABI U3
AKCUOMAaTUKU TUIOCKOCTH.

[IpuBOINTH IIPUMEPBI
peabHBIX 00BEKTOB,
ueanu3anuen KOTOPBIX
ABJISIIOTCS aAKCHOMBI
r€OMETPHH.

N3yuars, IIPUMEHATH
MPUHLIUIIBI IIOCTPOCHUSA
CCYCHUM.

Hcnoan3oBaTh TS

IIOCTPOCHHUSI CEUYEHUH METOJ
CJIEN0B, METOJ BHYTPEHHETO

MPOEKTUPOBAHMS, METOJ
repeHoca CEKyllen
MIJIOCKOCTH.

Pematnb
CTEPEOMETPUYECKUE  3aJayuH:
Ha OTpeieJICHHE BHJIA

CCUYCHHS WM HAXOXKICHUE €T0
TUTOMIA/IN.
AxTyanu3upoBath (akThl U

METO/IbI IJIAHUMETPHUH,

pEIICBAaHTHBIE TEME,

MIPOBOJIUTH AHAJIOTUU.
HUcnoab3oBarh pH

pELICHUU 3aJad CIEeAYIOIINE
MIaHUMETpudeckue ¢GakThl U
METO/IbI:

Teopembr ®aneca u o0
MPOMOPIHUOHAIBHBIX
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[TocTtpoenue CECUCHUU B
nupamuae, Kybe 1o Tpém
ToukaM Ha p&Opax. Cosmanue
BBIHOCHBIX YEPTEKEN U 3alHCh
1aroB NOCTPOEHUS.

IToBTOpEHME
IUIAHUMETPHUH.

Teopema 0
MPOMOPIUOHAIBHBIX OTpPE3Kax.
[Tonobue TPEYrOJbHUKOB.
Teopema Menenas. Pacu€tel B
CEUYCHMSIX Ha BBIHOCHBIX
YepTeKax.

Hcropus pa3BUTHS

INIAHUMCTPHUU U CTCPCOMCTPUHU

OTpe3Kax. ANrOpUTM JIEJICHUS
OTpe3Ka Ha N paBHBIX YacTEH.
Teopema MeHnenas.

PaBHOOE1pEeHHBINM
TPEYTrOJIbHUK.
PaBHOCTOpOHHUY
TPEYTOJIbHUK.
IIpssMOyTONIBHBIN
TPEYTOJIbHUK. CBoiicTBO
cpenHen JIVMHUU
TPEYTOJIbHUKA. CBoiicTBO
OMCCEKTPUCHI yria
TPEYTOJIbHUKA. CaoiicTBO
M€JIMaH TPEYTroJIbHUKA.

[Tpu3Haku no00ust
TPEYTOJIbBHUKOB.

Hoay4yars

npeacTaBJIeHus] 00

OCHOBHBIX JTalax pa3BUTHUSA
F€OMETPUM KAK COCTaBHOU
yacTu (yHIAAMEHTa pPa3BUTHS
TEXHOJIOTUH

B3aumHoe
pacmosioKeHue
NPSIMBIX

MPOCTPAHCTBE
(6 w)

B3zaumMHoe  pacnonoxeHue
OpsIMBIX B IIPOCTPAHCTRBE.
CxpeluBaroniecs MpsSIMBIE.
[Ipu3Haku  CKpeMBaAOIIUXCSA
IPSIMBIX.

[TapamienbHple  OpsiMBIE B
nmpocTpaHcTBe. Teopema 0
CYyILLIECTBOBAHUU u
€MHCTBEHHOCTHU PSAMON
MapaJUICIIbHON JaHHOW TPSMOW,
MPOXOJAIIEH  Yepe3  TOYKY
IIPOCTPAHCTBA U HE JIeXKALIEU
Ha JaHHOM IpsMou. Jlemma o
NEPECEUEHNH  NapaJUICIbHBIX
MPSIMBIX IIJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPAMBIX.
Teopema 0 TpEX MmapalIeIbHBIX
MPSIMBIX.

Teopema 0
CKPEILUBAIOIIUXCA MPAMBIX.

[TapannenbHoe

Kaaccupuuuposars
B3aMMHOE pacmoJIo)KeHue
NpsAMBIX B TMPOCTPAHCTBE,
WJUTIOCTPUPYS PUCYHKAMHU U
MIPUBOAS MIPUMEPBI u3
PEATBHOM KU3HU.

Joka3piBaTh TEOpPEMY O

CyILLIECTBOBAHUU "
€IUHCTBEHHOCTH

MapajuIeIbHOM PSIMOU,
MPOXOJAIIEH 4Yepe3  TOYKY

MPOCTPAHCTBA U HE JICKAILEH
Ha JPYroy NpsMoOM; JIEMMY O
IIEPECEUCHUU IJIOCKOCTH
JBYMsI MapaJuIeIIbHBIMU
NPSMBIMHU; TEOPEMY O TPEX
MAPAJIICIIBHBIX MPSIMBIX.

Jloka3bIBaTh MPU3HAK
CKPEIIMBAIOLINXCS  IPSAMBIX,
TEOPEMY O CKPELIMBAOLIUXCS
MPSAMBIX.
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ITPOCKTUPOBAHHUC. OcHOBHBIC
CBOMCTBA IMapaICIIbHOT'O
IMPOCKTUPOBAHUA.

N3obpaxxenne pa3HbIX GUTYp B
napayyieIbHON MPOEKIUH.
LenTpanbHast mpOEKIHS.
Yron ¢ coHamnpaBIE€HHBIMU
CTOPOHAMH. VYron MEXIY
MIPSIMBIMH.
3ajgaun Ha JOKa3aTEIbCTBO U

HCCJIEIOBAHHUE, CBS3aHHBIE C
pacroyoKeHUEM MPsSMBIX B
POCTPAHCTBE

Jloka3piBaTh TEOpPEMY O

PaBEHCTBE yTJIOB c
COHAITpaBJICHHBIMU
CTOPOHAMH.

OOBbACHATD, YTO
Ha3bIBACTCS TapasuIeIbHBIM U
LEHTPaJIbHBIM
MPOEKTUPOBAHHEM M Kak
BBITIOJIHSAECTCS

npoeKkTupoBanue (GuUryp Ha
IUIOCKOCTb.

Jloka3bIBaTh CBOMCTBA
MapaJlIeIbHOTO
MPOCKTUPOBAHUS.

HN300paxkatb B
napajiyieIbHOU MIPOCKINU
pa3HbIC F€OMETPUUECKUE
burypsl.

Pemarn
CTEPEOMETPUYECKUE  3aJauyu
Ha JI0Ka3aTeJIbCTBO u

UCCJIEIOBAHNUE, CBS3aHHBIE C
pPaCIOJIOKEHUEM TMPSIMBIX B
MPOCTPAHCTBE.

IIpoBoauTts
JI0OKa3aTeJIbHbIE PACCYXKICHUS
npu peLIeHUH
re€OMETPUYECKHUX 3ajay,
CBA3aHHBIX CO  B3aUMHBIM

pPacIoJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE.

CpaBHuBATD,
aHAJTU3UPOBATH /|
OLIEHUBATh YTBEPXKICHUS C

LEJBIO BBISIBJICHUS JIOTHYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
PaCCyX ICHUU.
MopaeaupoBarb peajbHbIE
CUTyallMH, CBSI3aHHBIE  CO
B3aMMHBIM  PaCIOJIOKEHUEM
IPSAMBIX B IPOCTPAHCTBE, HA
A3BIKE TE€OMETPHUHU.
Hccaenosarb

ITOCTPOCHHLBIC MOACIIN C
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HCITIOJIb30BAHHUEM
IrCOMCTPHUUCCKUX MOHITHH |

TEOpeM, ammaparta aireopsl,
I (POBBIX PECYPCOB.
Moayuars
npeacTaBiIeHne 0
[EHTPAITEHOM
MPOEKTUPOBAHUU u 00

ucropun pabOT MO TEOPUH
MIEPCIIEKTUBBI

IHapajuie1bHOCTD
NPAMBIX
ILUIOCKOCTEH
NPOCTPaHCTBE
(8 4)

H
B

[lonaTHs: MapamIenbHOCTh
OpsMOM M TUIOCKOCTH B
IIPOCTPAHCTBE.

IIpu3nak  mapainenbHOCTH
IPSMOM u IJIOCKOCTH.
CaoiicTBa [1apajuIeIbHOCTH

IIPSIMOU U TIJIOCKOCTH.

['eomerpuueckue 3amauynd Ha
BBIYMCIICHUE U JOKa3aTEIbCTBO,
CBSI3aHHBIC C MAPAJUIEITBHOCTHIO
NpsMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE.

[TocTpoenue CEUYECHHS,
MPOXOJAILETO YEpe3 NAHHYIO
NpsSAMyK0O  Ha  4Yeprexe U
IapaJLIEIBHOTO OpYyTrou
npssmoil. Pacyér OTHOIIEHUN.
[TapamnensHas MPOEKIU,
IIPUMEHEHHUE ISl TOCTPOCHUS
CEUYEHUN KyOa u
napajuieJenunea.

ColicTBa mapauienenuneaa
Y TIPU3MBI.

[TapamienbHble MIOCKOCTH.
[IpuzHaku [IapaJuIeIIBHOCTH
IBYX ILTOCKocTer. Teopema o
napajuieIbHOCTH u
€IVHCTBEHHOCTU  IUIOCKOCTH,
MPOXOASIIEH Yepe3 TOYKY, He
MIPUHAJICKALLYIO JTaHHOU
IUIOCKOCTH U CJIIEACTBUS U3 HEE.

CBoiicTBa  mapaieIbHbBIX
IJIOCKOCTEN: O MapajuieIbHOCTH
NpSMBIX  NEPECEUEHHUs] TP

Kaaccuguuuposars
B3aUMHOE pacnoIoKeHUE
IpsAMOM M IUIOCKOCTH B
IIPOCTPAHCTBE, IIPUBOJS
COOTBETCTBYIOILIUE ITPUMEPHI
U3 pEAIbHON JKU3HU.

DopMyJIHPOBATH
ONPENEIICHUE NapaJuICIbHbIX
MPSIMOU U TUTOCKOCTH.

Jloka3pIBaTh TpPHU3HAK O
MapajuIeIbHOCTH  TIPSIMOM U
IJIOCKOCTH; CBOMCTBaA
MapajuIeIbHOCTH  TIPSIMOM U
IIJIOCKOCTH.

Pematn
CTEPEOMETPUYECKHUE  3aJ1a4U
BBIYUCIICHUS u

JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapAJUICIIBHOCTBIO TPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE.

Pemiats MIPAKTUYECKUE
3a7a4uu Ha MMOCTPOCHHE
CEYEHUN Ha yeprexax
TEeTpa’dapa "
napajyieenunea.

Pemarsn
CTEPEOMETPUYECKUE  3aJ1auH,
CBSI3aHHBIE C ITOCTPOCHUEM
CEYEHUH TIOCKOCTBIO.

IIpoBoauTth JIOTUYECKHU
KOPPEKTHBIE  JI0Ka3aTEJIbHbIC
pacCyXJIeHUsI NpPU PEIICHUU
r€OMETPUYECKHUX 3a7a4
CBSI3AHHBIX C
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nepeceueHnu IBYX
napayieIbHBIX IUIOCKOCTEN
TPEThEl; 00 OTpe3Kax
napayIeIbHBIX IPSIMBIX,
3aKITIOYEHHBIX MEXIY

NapaJJIebHBIMUA TUIOCKOCTSAMU;
O TEpPECeYeHUM TMPsAMOU C

MapAJIIETbHOCTBIO
IIOCKOCTEH.

CpaBHuBaThH "
AHAJIM3MPOBATH  pEajbHbIC
CUTYyallWH, CBSI3aHHBIC C

mapaJuICJIbHOCTBIO HpHMOfI Hu
IINIOCKOCTH B IIPOCTPAHCTBC,

JIBYMS IapajuIeIbHBIMU | MOACIMPOBATH peanbHbIe
IJIOCKOCTAMU CUTyallMH,  CBSI3aHHBIE  C
MapaJuIeIbBHOCTBIO MPSIMON U
IJDIOCKOCTA B IPOCTPAHCTBE,
HAa 3bIKE T€OMETPUN
Hepnenauxkyasp IloBTOpEeHue: TeopeMa |  AKTyanu3upoBaTh (HaKThl U
HOCThL mpsiMbIx o | [Iudaropa Ha  MIOCKOCTH, | METOMABI MJIAHUMETPUH,
IVI0CKOCTEH B | TPUTOHOMETPHS pEeBaHTHBIC TEME,
NPOCTPaHCTBE IIPSAMOYTOJILHOT'O IIPOBOAUTD AHAJIOTHUM.
(26 1) TPEYrOJbHUKA. DopMyJIHPOBATH
CaolicTBa Ky0a U | OIpefeIeHU .
MIPSIMOYTOJIBHOTO MEPIECHIUKYIISIPHBIX  MPSAMBIX
napasulesIenunea. B IIPOCTPAHCTBE; ONPEAECIICHUE
Brrunciienne MIMH OTPE3KOB B | IPSMOW, NEPHNEHIUKYJIIPHOU
KyOe 17} IPSMOYTOJIBHOM | K IIJIOCKOCTH.
napasuleJIenIunese. Joka3piBaTh. JIEMMYy O
[leprieHIUKYISIPHOCTD MEPIICHIUKYJISIPHOCTH  JIBYX
npsAMON U IOCKOCTU. [Ipu3Hak | mapajuienbHbIX  IPSAMBIX K
NEPIEHAUKYJAPHOCTH MPSIMOM | TPETBEU MPSIMOU; TEOPEMBI O
U 1ockoctu. Teopema 0 | CBA3HU MEXK Y

CyLIECTBOBAHUU u
€IMHCTBEHHOCTHU MPSMOH,
NPOXOMSIIIEM  4Yepe3  TOYKY
IIPOCTPAHCTBA u
MIEPIICH IUKYJISIPHON K
miockoctu.  [lmockoctn  m

MIEPIICHIUKYJIIPHBIE UM MPSMAast
B MHOTOTPaHHHKAX.
[Tepnienaukyisp 51
HAKJIOHHAS.
[TocTpoenue nepneHauKyIsipa
13 TOYKH Ha IPSAMYIO.

Teopema 0 TPEX
MePNEHANKYIApax (mpsMas o
oOpaTHas).

Yron MEXKITY

CKPCIIMBAIOIIUMHUCA TIPAMBIMU.

MapajuIEIbHOCTBIO TIPAMBIX U
X TIEPIEHINKYISIPHOCTHIO K
IJIOCKOCTH.

Jloxa3biBaTh: TEOPEMY,
BBIPAYKAIOIIIYIO MIPU3HAK
MEPIEHAUKYIJISIPHOCTH TIPSIMOU
U IUIOCKOCTH; TEOpEMY O
CyIIECTBOBAHUU 5|
€IMHCTBCHHOCTH MIPSIMOM,
MPOXOIAIIEA YeEpPEe3 TAHHYIO
TOYKY U HNEPINECHIUKYISIPHOU K
JTAaHHOM IJIOCKOCTH.

HN3o0paxkath B3aMMHO
MEPIIEHAUKYJISIPHBIE  TTPAMYIO
U TIJIOCKOCTb.

@®opMyJIUPOBATH CBOWCTBO
MEePIEHAUKYIISIpa 10
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ITounck MEPIEHIUKYJIIPHBIX
IPSMBIX c MTOMOUIBIO
NEPIEHIUKYJIISPHBIX
IJIOCKOCTEN

OpTtoroHaneHOE
IPOECKTUPOBAHHUE.

[locTpoeHne ceuyeHuil Kkyoa,
[IPU3MBI, IIPaBUJIBHOU
ApaMUbI Cc ITIOMOIIBIO

OPTOrOHAJILHOM MPOEKIHUU.
CummeTpusi B MPOCTPAHCTBE

OTHOCUTEJIBHO IJIOCKOCTH.
[Imockoctn  cummeTpuii B
MHOTOTPaHHHUKAX. [Tpuznax

NEPHEHAUKYJIIPHOCTH  TIPSIMOM
U IUIOCKOCTH KAaK CIJEICTBHE
CUMMETPHH. IIpaBunbpHBIE
MHOTOI'PaHHHUKHU

Pacuér paccrosHuii oT TOUKH
no  miockoctd.  CriocoObl
OMYCTUTh  MEPHEHIUKYISAPHIL:
CUMMETpHS, CIABUT TOYKH IIO
napajuiesibHou npsmout. Casur
[0 HEMAPAJUIENbHOM IPSMOU,
U3MEHEHHE PACCTOSHUMN

OTHOUIEHUIO K IIOCKOCTH.
IMoayyars, npeacraBjieHUe
O 3HAYCHHUM TEPIECHIUKYISIpa
JUIsL Jpyrux obnactedl Hayku
(busuka, DHEPreTHKa,
Ja3epHble  TEXHOJOTUH), B
peanbHOM JKM3HU (TEXHHKA,
OKpY>arolas 00OCTaHOBKA).
Jloka3bIBaTh yTBEPXKICHUSA,

CBSA3aHHBIE C  IPOECKIUEHN
PSAMON Ha IIJIOCKOCTB,
HETIEPIICHINKYJSIPHYIO K 3TOH
MPSMOM.

Joka3piBaTh TEOpPEMY O
TpEX TNEpPIEHAUKYJsIpax W
TEOpeMy OOpaTHYIO TeopeMe O
TPEX MEPHEHAUKYIISIPaX.

[Mosyyars mnpeacraBjieHHe

00 OpPTOTOHAJILHOM
IIPOEKTUPOBAHUH.
Joka3piBaTh TEOpEMY O

MPOEKIMH TOYKHU HA MPSIMYIO.
Pematnp

CTEPEOMETPUYECKUE  3aJ1auH,
CBsI3aHHbBIC C
MEPIECHAUKYJISIPHOCTHIO
MPSAMOM U TIOCKOCTH.

Pemarnb MPUKJIAIHBIE
3aJ1a4u, CBSI3aHHBIC C
HaXO0XJICHUEM

T€OMETPUUECKUX BEIIMYUH.
Pematn

CTEpPEOMETPUYECKUE  3aJauH,
CBSI3aHHBIE C TPUMEHECHHEM
TEOPEMBI 0 TPEX
MEPIECHINKYJIAPAX,
HAXOXJAECHUEM  PACCTOSHUM,
IIOCTPOCHUEM IIPOEKLIUM.
CpaBHuBaTh "
aHAJIU3MPOBAThH
YTBEPKICHUS c L(EJIBIO
BBISIBJICHUS JIOTUYECKHU

KOPPEKTHBIX U HEKOPPEKTHBIX
pPacCyXICHUMN.
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AHAJIU3MPOBATH "
MOAeJIUPOBAaTh HAa  S3bIKE

r€OMETPUH pealibHbIE
CUTyallud,  CBS3aHHBIE  C
MEePIEHIUKYIISIPHOCTHIO
pAMOI u IIJIOCKOCTH;
UCCJIeI0BaTh  TOCTPOCHHBIC
MOJIEIM, B TOM YHCIIE U C
WCIIOJB30BaHUEM  ammapara
anreOpsl
Yrabl [loBTOpeHue: yronm Mexay | AKTYaJau3upoBaTh (HaKTbl
paccTrostHust OpsAMBIMA ~ HAa  TUIOCKOCTH, | M METOAbl  IUIAHUMETPUH,
(16 9) TPUTOHOMETPHUS B | PEJICBAHTHBIC TEME,
POU3BOJILHOM TPEYTOJbHUKE, | IPOBOJUTH aHAJIOTHH.
TeopeMa KOCHHYCOB. ®opMyIHPOBATH
[ToBTOpEHHE: Yroa MEXIY | ONPEACICHUE  JBYTPAaHHOTO
CKPEILUBAIOIIUMUCS TPAMBIMU | yTJa.
B IPOCTPAHCTRBE. Jloka3bIBaTh CBOMCTBO
I'eomeTpuueckue METO/IbI | pABEHCTBA BCEX JIMHEHUHBIX

BBIUMCIICHHASI ~ yIia  MEXIY
MPSAMBIMUA B MHOTOTPAHHUKAX.
JIByrpaHHsIi YIOJL.
CBOWCTBO JIMHEUHBIX  YIJIOB
IBYI'PAHHOTO yTJIA.

[IepneHaukynspHbIC
IIJIOCKOCTH.

CaoiicTBa B3aMMHO
NEepPHEHIUKYIIIPHBIX
IJIOCKOCTEM. [Ipu3nak
NEepPHEHIUKYJIIPHOCTH
IJIOCKOCTEM; TeopeMa 0

NpPSIMOMA  TEPECEUYEHUST  JBYX
IIJIOCKOCTEN

MEPIICHIUKYISIPHBIX ~ TPEThel
IIJIOCKOCTH.

[IpssmoyTOIBHBIN
napasjeaenunes; KyO;
U3MEPEHUs, CBOMCTBA
MPSIMOYTOJIBHOTO
napajuienenunena. Teopema o
JUaroHajqu  MOpSIMOYTOJIbBHOTO

napasuiesienuneaa 1 cleICTBUE
U3 HEE.
CrepeoMeTpuuecKmne 51

YTJIOB IBYTPaHHOTO yTJIa.

Kaaccuguuuposars
JIBYTpaHHBIE YTJIbI B
3aBUCUMOCTH oT ux
IpagyCHON MEpHI.

DopMyJIUPOBATH
onpeiesIeHne
MEPIEHIUKYISIPHBIX
IJIOCKOCTEMN.

Joka3piBaTh TEOpPEMY O
MIpU3HaKe
MEPIEHIUKYISIPHOCTH  JIBYX
TJIOCKOCTEM.

B3aMMHO

®opMyIHPOBATH
clencTBHe (M3 MpHU3HAKA) O
NEePHEHAUKYISIPHOCTH
MJIOCKOCTH, KOTOpast
NEPHEHANKYJIIpHA  MPSMOH,
0 KOTOPOW IE€pPECEKar0TCs
JIBE IJIOCKOCTH, 3TH
IJIOCKOCTSIM.

Jloka3bIiBaTh
YTBEPKICHHUS 0 €ro
CBOMCTBAX; TEOpEMY 51

CJIICACTBUC n3 HEC (0)
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NIPUKJIAIHbIE 3a/1a4, | IUArOHAISAX MNPSIMOYTOJIBHOIO
CBSI3aHHBIE  CO  B3aWMHBIM | IapaJUICIICIIUTIEAA.
pPACIOJIOKEHUEM  IPAMBIX U Pemarts

MIJIOCKOCTH. CTEPEOMETPUUECKHAE  3aJaUH,

[ToBTOpEHUE: CBSI3aHHBIC c
CKPEILIHUBAIOIINECS psIMbIE, | TEPIIEHIUKYJIIPHOCTD
MMApAJUICIIbHBIE TIJIOCKOCTH B | OPSIMBIX U IJIOCKOCTEM,
CTaHIAPTHBIX WCMOJIb3YS
MHOTOIrPaHHHKAX. IJIaHUMETpUIecKue (GakThl U

[Tapa MapaAJUIEIbHBIX | METOBI.

ITIOCKOCTEN Ha IIpoBoaurtn JIOTUYECKU
CKPELIUBAIOIINXCS MPSAMBIX, | KOPPEKTHBIE  JOKA3aTEIIbHBIE
paccTosiHue MEXKIY | pACCYXKIECHUS NPU PELICHUU
CKPELIMBAIOIIMMUCS TPAMBIMU | TEOMETPUYECKUX 3ajady,
B IIPOCTBIX CUTYaLUSIX. CBSI3aHHBIX c

Onyckanue MEPIIEHAUKYJISIPHOCTHIO
IIEPIIEHAUKYJIAPOB, IJIOCKOCTEM.

BBIUHCIICHUE PACCTOSIHUKA  OT AHaIM3upoOBaThH U
TOYKM [JI0 TOYKH; IPSIMOM; | MOJEJIMPOBATHL HAa  S3BIKE
TTOCKOCTH. reOMETPUU pealibHbIE

Bpruncnenne  pacCTOsiHUM | CUTyalldd,  CBSI3aHHBIE  C
MEXTY CKPEIIMBAIOIIUMUCS | IEPIICHAUKYISIPHOCTHIO
PAMBIMUA c MMOMOIIBIO | MPSIMBIX U TNTIOCKOCTEMN.
MEPIEHIUKYISIPHON HUccnenoBath
TJIOCKOCTH. MOCTPOCHHBIE MOJIENI, B TOM

TpéxrpanHbii YrOJI, | YUCJI€ U C UCHOJb30BAHUEM
HEPaBEHCTBA JIJII TPEXTPAHHBIX | armapara aareopsl.

YIJIOB. Pemiats MPUKJIATHBIE

Teopema [Tudaropa, | 3agaun, CBSI3aHHBIC c
TEOPEMbI KOCUHYCOB U CUHYCOB | HAX0XJIECHUEM
JUISL TPEXTPAHHOIO yIJIa. | TEOMETPUUYECKUX BEJTUYNH
DJIEMEHTHI chepuieckoit
F€OMETPUM: reoJe3nYECKue
JIVHUU Ha 3eMIIe

MHoOrorpaHHuKH Cucremarnszanus  3HaHMIL: PaGoratp ¢ yuyeOHUKOM:

(7 9) MHororpaHHuk 151 €ro | 3alaBaTb  BOIIPOCHI, JEJaTh
aneMeHThl. [lupamupa. Buasbl | 3aMedyaHusi, KOMMEHTAPUH.
nUpaMuz. [IpaBunbHas AHAJIU3MPOBATH PEIICHUE
MUPAMUA. 3a7a4.

[Ipu3zma. [Ipsamas 51 PucoBarnb BBIIYKJIBIE
HAKJIOHHAsI MPU3MBIL. | MHOTOTPAHHUKH C 33JIaHHBIMHU
[IpaBunbnas npusma. I[IpsMoin | cBOMicTBaMU;
MapauIeIeunes, BOCCTaHABIIMBATh OOIIUNA BU]Y
PSIMOYTOJIbHBIN BBIMMYKJIOTO ~ MHOTOI'PaHHUKA
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napaiesienumnen, Kyo.
Brinmykible MHOTOTpaHHUKHU.
Teopema Oitnepa. [IpaBunbHbIE

10 IBYM €T0 MPOCKIHUSIM.
Jloka3bIBaTh CBOMCTBa
BBIIMYKJIOTO MHOTOTPAHHUKA.

U MOJIYIIPABUIIbHBIE PucoBarnb BBIITYKJIbIE
MHOT'OTPaHHUKHU MHOTOTPAaHHHKHA C  pa3HOM
SUJIEPOBOM XapPaKTEPUCTUKOW;
HCCIeA0BAThL  BO3MOXHOCTH
IIOJyYEHHs] pe3ysbTaTa Ipu
BAPbUPOBAHUY JAHHBIX.
Jloka3bIBaTh CBOMCTBA
MIPaBUJIbHBIX
MHOTOTPaHHHUKOB.
IlianupoBaTrs  IIOCTPOEHHUE
MPaBUJIbHBIX
MHOT'OIPaHHHUKOB Ha
ITOBEPXHOCTAX JIpYTUX
MPaBUJIbHBIX
MHOT'OTPAaHHHUKOB
BexTopbi [TonsTHE BEKTOpa Ha | AKTyanu3upoBaTh (akThl U
NPOCTPAHCTBE IJIOCKOCTH U B IPOCTPAHCTBE. | METOJIbI IJIAHUMETPHUH,
(13 9) Cymma 51 Pa3HOCTH | pEJIEBAHTHBIE TEME,
BEKTOPOB, MPABUJIO | TPOBOJAUTH AHAJIOTHUH.
napajulielienunena, yMHOKECHUE OnepupoBartnb
BEKTOPA HA YUCJIO, PA3JIOKEHUE | IOHATUAMM:  BEKTOp  Ha
BeKTOpa 1Mo 0a3ucy TpEX | IIIOCKOCTH M B MPOCTPAHCTRBE;
BEKTOPOB, HE JIEKAIIUX B | KOMIUIAHAPHBIE BEKTOPBI.
OJIHOM INIOCKOCTH. [IpuBoauTH IIPUMEPBI
CkansipHoe Tpou3BeJieHuE, | PU3NIECKUX BEKTOPHBIX
BBIUMCIICHUE  yIila  MEXIY | BEJIUYHUH.
BEKTOPaMHU B IPOCTPAHCTBE. OcBauBartb IpaBuia
[Ipocreiimme  3amaum C | BBIIIOJIHEHUS JIIEUCTBUN
BEKTOpaMH CIOXEHHUSI W BBIYUTAHUSA
BEKTOPOB, YMHOKECHUSA
BEKTOpPA Ha YMCIIO.
Jloka3bIBaTh IIpU3HAK
KOMILUIAaHAPHOCTHU TPEX
BEKTOPOB.

Jloka3bIBaTh TEOPEMY O
Pa3lIoKEHUH JII0OOr0 BEKTOpa

o TpEM JTAHHBIM
HEKOMILJIAHAPHBIM BEKTOPAM.
IIpumenaTs IpaBUJIa
BBITIOJITHCHUS JIIEUCTBUN
CIIOKEHUSI U BBIYUTAHUA
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BEKTOPOB, YMHOXEHUS
BEKTOpa Ha  4YHUCJIO  TIpH
pelieHuy 3a1a4.

Haxoaurs KOOPAMHATHI
BEKTOpa B JIaHHOM Oa3uce u
CTPOUTH BEKTOp IO  €ro
KOOpAUHATAM.

BcenomHuTh onpenerneHue
CKQJISIPHOTO YMHOKEHUS U €ro

CBOMCTBA. Brerauciasats C
MMOMOIIBIO CKaJISIPHOTO
YMHOXEHUSI JUIMHBI BEKTOPOB,
YIJIbI MEXKTY HHUMU,
YCTaHaBJIUBATh
MEePIEHIUKYISIPHOCTD
BEKTOPOB.

AHaIM3upOBaThH 151

MOAEIMPOBATh HAa  S3BIKE
reOMeTpUn peanbHbIe
CUTYyalliM,  CBSI3aHHBIE  C
(U3MYECKUMU  BEKTOPHBIMH
BEJIMYMHAMU.

HUcnoab3zoBatrb pu
pEIIeHUH 3a/1ay, CBSI3aHHBIX C
BEKTOpaMU B TPOCTPAHCTBE,
IUTAHUMETpUUecKue (aKkThl U
METOJIbI

JABuxenust
(5w

JIBUKEHHsT  MPOCTPAHCTBA.
OroOpaxkeHusi. JIBwkeHus u

paBeHcTBO  (puryp.  OOmue
CBOMCTBA JBW)KEHHU. Buabl
JBHKCHUM: MapajuIesIbHbIN
MepeHoC, LEHTpaJIbHAS
CUMMETpHS, 3epKaJIbHAs
CUMMETpHS, MOBOPOT BOKPYT
IPSIMOIA. [IpeoOpazoBanus
noaobus. Ilpsmas u cdepa
Ditnepa.

['eomeTpuueckue 3agaud Ha
MIPUMEHECHUE ABUKCHUS

CB000aHO omepupoBaThb

NOHSAAITHAMM:  OTOOpaKeHHE
mpocTpaHcTBa  Ha  cebs,
JIBH>KCHUE IPOCTPAHCTBA;
LEHTpaJIbHAs, oceBass U
3epKaJIbHas CUMMETPUH,
MapajuIeIbHBIN IIEPEHOC;
PaBEHCTBO U nogo0ue puryp.
Jloka3biBaThH

YTBEPXKIEHUSI O TOM, HYTO
LEHTpaJIbHAas, oceBas U
3epKajbHas CUMMETPUH,
MapayIeIbHbIN IIEPEHOC
SABJISIFOTCS JIBH>KCHUSIMH.

BoinosHsTh npeoOpa3oBaHus
oJ100MsI.
OnepupoBarsb
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NOHATHAMM: TIpsiMasi U cdepa

Diinepa.

Pemars reomerpuueckue
3ala4d  C  MCIIOJIb30BAHUEM
JBUKECHUM.

HUcnoas3oBath pu
pElICHUM 3a/ad  JABWKCHUSA
IIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBaTH u
aHAJIM3UPOBATH
YTBEPKIACHUS c LETIBIO
BBISIBIICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHUH.

HccienoBarb
IIOCTPOECHHBIE MOJIEIIN.

HUcnoab3oBarh

un@poBbIe pecypChl

11 xkaacc (He menee 105 )

Ha3zBanue
pasaena

Kypca
(K0JIMYECTBO YACOB)

(Tempbl)

OcHoBHOe coaep:xaHune

OcHOBHBIE BH/IBI
AeSITeJTbHOCTH Y4aIUXCsI

AHaAJIUTHYECKAS
reoMeTpus

(15 u)

[loBTOpEHHE: KOOpPAMHATHI
BEKTOpa Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, CKAJIIPHOE
IIPOU3BEICHUE BEKTOPOB,
BBIYMCIICHUE  yIVIa  MEXIY
BEKTOPAMH B  IIPOCTPAHCTBE.
YpaBHeHHE IIPSMOH,
IPOXOISIIEN Yepe3 IBE TOUKH.

YpaBHeHne IUIOCKOCTH,
HOpMaJb, ypaBHEHHUE
IJIOCKOCTH B OTPE3KAX

BekropHoe mnpousBeneHue.
JIunenHble HEPABEHCTBA,
JIMHENHOE MPOrpaMMUPOBAHUE

AHAJIUTUYECKHE METOJBI
pacué€ra yriia Mexay NpsIMBIMU
u IIJIOCKOCTSIMU B
MHOI'OTpaHHUKAaX. dopmyna
pacCTOsHMsI OT TOYKH 110

AKTyau3upoBaTh (PaKThl U
METOJIbI IJIAHUMETPUH,
pEICBaHTHBIC TeMe,
MPOBOAUTH AHAJIOTHH.

CBoaurh  JIEWCTBUS C
BEKTOpAaMH K aHAJIOTHYHBIM
JICUCTBUSIM C nx
KOOpPJIMHATAMH.

BenmomHuTh OompenesieHue
CKQJISIPHOI'O YMHOKEHUS U €0
CBOMCTBA. Broraucasats C
TTOMOIIIBIO CKaJISIPHOTO
YMHOKEHUS JJIMHBI BEKTOPOB,
YIJIbI MEXKITY HUMH,
YCTaHaBJIUBATh
MEePIEHIUKYIISIPHOCTh
BEKTOPOB.

BeIBOAUTDH
MIOCKOCTH 51

YpaBHEHHE
popmyiy
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MJIOCKOCTH B KOOPJIMHATAX.
Haxoxnenue paccTossHUM OT

TOYKH JIO TUIOCKOCTH B KyOe U

MPaBUJILHOW MUPaAMHU/JIE

PacCTOSHUS
IIJIOCKOCTH.

Pemars 3amauum, coyeras
KOOPJAWHATHBIA U BEKTOPHBIN
METOBI.

IIpoBoautn JIOTUYECKHU
KOPPEKTHBIE JA0Ka3aTeJIbHbIE
paccy:KIAeHUus1 TpU PEIICHUA

OT TOYKH OO

F€OMETPUYECKUX 3aJad Ha
IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.
AHaJM3upoBaTh 51
MOJEJUPOBAThL Ha  A3BIKE
reOMETPUHN peabHbIe
CUTYyaluH, CBS3aHHbIC

BEKTOpPaMHU U KOOPJIAWHATAMHU.
HccaenoBarb
IIOCTPOEHHBIE MOJEININ, B TOM
YUCJIE U C MCIHOJb30BaHUEM
amrapara ajareopsbl.
HUcnoab3oBatb
KOMITbIOTEPHBIE TPOTPAMMBI.
3HAKOMHUTBCH C UCTOpUEH
pa3BUTHsI MAaTEMATUKU

IToBTOpEHME,
00001IeHnE
cHuCTeMaTH3alus
3HAHUH

(15 gyacoB)

CedeHuss MHOTOIPAHHUKOB:
CTaHIAPTHBIE MHOTOI'PAHHUKHU,
METOJl CJIEIOB, CTaHJapTHHIC
IIJIOCKOCTH, [IepeCceyYeHUs
IPSMBIX U INIOCKOCTEN

[TapamuienbHple  TpsAMBIE U
IIJIOCKOCTH: NapaJijieIbHbIC
CECUCHMS, PACYET OTHOUIEHUH,
YIJIBI MEXKITY
CKPENIMBAIOIIMMUCS TPSIMBIMHU

[IepnenaukynspHbIe
psiMbIE u IIJIOCKOCTH:
CTaHJapTHBIE napbl
MEPIIEHAUKYJISIPHBIX
ITIOCKOCTEN 51 MPSMBIX,
CHUMMETPUH MHOTOTPAHHUKOB,
TeopeMa 0 Tpex
MEPIEHAUKYJIISIpax,
BBIUHCIICHUS
MHOTOIpaHHUKAX

JUINH B

Crtpourtb ceueHus.

Pemiats
CTEPEOMETPUYECKHE  3aJa4u
Ha JI0Ka3aTeIbCTBO
MaTeMaTUYECKUX OTHOUIECHUU,
HaX0XJICHUE T€OMETPUUECKHUX
BEJINYUH (nmuH,  YTJIOB,
TI0Ia e, 00BHEMOB).

HUcnoab3oBatb npu
pEelIeHUH CTEPEOMETPUIECKUX
3aza4y MJIAaHUMETPUUYECKHUE
(haKThl U1 METOJIBI.

IIpoBoauTth JIOTUYECKHU
KOPPEKTHBIE  JIOKAa3aTelIbHbIC
pacCcy X AeHUsT MpU pEUICHUU
CTEPEOMETPUYECKHX 3a/au.

CpaBHuBATH u
aHAJIU3MPOBATHL  peajbHbIC
CUTyaluu u BBISIBJISATH
BO3MOKHOCTH e
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[ToBTOpEHUE: TUIOIIA N
MHOT'OYT'OJIbHUKOB,  (pOPMYJIBI
JUIS TUTOINAJIe, COOOpaKeHHS
1o100MsI.

[ momagn ceyeHUH
MHOTOIPaHHHUKOB: TUIOIIA N
MIOBEPXHOCTEH, pa3pe3aHusi Ha
9acTH, COOOpaXeHUs TI0100Ms

MOJCIIMPOBAaHUSI HA  S3BIKE

r€OMETPUHU.
MopeanpoBarb peanbHYIO
CUTYaIINIO Ha A3BIKE

TCOMETPUN M MCCJIEeI0BATH
MMOCTPOCHHBIC MOJCIIA, B TOM
Yuclie M C HCIOJb30BaHUEM
amnmapara anreOphl.

Hcnoab30BaThb
KOMITBIOTEPHBIC  IPOTPAMMBI
MIPY PEIICHUU 3a]1a4.

O0ném
MHOTOTPaHHHUKA
(17 9)

O06BEM Tena. O6bem
PSIMOYTOJILHOTO
napajienenunena. 3agadd 00
yIBOCHHH Ky0a, O KBajparype
Ky0a; O TPUCEKILIUU yTJIa.

CrepeomeTpuueckue
3a/lauu, CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajiejaenunesaa.

[IpuknanHbie 3a7a4u,
CBS3aHHBIC C  BBIYHCICHHEM
00bEMa PSIMOYTOJILHOTO
napajuiejaenunesaa.

O0BEM IPSIMON TTPU3MBI.

CrepeomeTpuueckue
3a/1auu, CBSI3aHHBIC c
BBIYHCIICHUEM 00BEMOB
npssMou npusMel. [IpuknaaHsie
3aa4i, CBSI3aHHBIE C 00BEMOM
IPSIMOU IPU3MBI.

Boluucnenue o0bEMOB TN C
TIOMOUIBIO OIPEIEIIEHHOTO
uHterpana. OO0bEM HaAKIOHHOM
IIPU3MBI, ITAPAMU/IBI.

®opmyna 00béMa
IIAPAMUBI. OtHOmEHNE
00BbEMOB MHpaMHU C OOIIHM
YTIIOM.

CrepeomeTpuueckue
3a/1auu, CBS3aHHBIC C 00bEMAMHU
HAKJIOHHOU MIPU3MBI,
MAPaMUJIBI.

[lpuknagapie  3amauv 1O

CB000aHO omepupoBaThb

NOHATHAMM: O0BEM  TeTna,

00BEM IIPSIMOYTOJIBHOTO

napajuieJenunea.
DopMyJIUPOBATH

OCHOBHBIE CBOICTBA 0OBEMOB.

Jloka3pIBaTh TeopeMy 00
00BEME MPSIMOYTOJIBHOTO
napajuieNienunena, CIeACTBUS
U3 HeE.

Pa3pe3arsp
MHOTOTPaHHHKH,
MePEKIIaIbIBATh YACTH.

Pemiats
CTEpEOMETPUYECKHE  3a/ayH,
CBS3aHHBIE C BBIYUCIICHHEM
00BEMa IPSIMOYTOJIBLHOTO
napajuiesenuneaa, Npu3Mbl.

CpaBHuBaTH "
AHATU3UPOBATH
YTBEPKICHHUS C HETBI0
BBISIBJICHUS JIOTHYECKH
KOPPEKTHBIX WU HEKOPPEKTHBIX
PaCCyX ICHUN.

AHaM3upoBaTh "
MOJIEJINPOBATh HA  sI3BIKE
reoMeTpuun peanbHbIC
CUTyalluM,  CBSI3aHHBIE  C
00BEMOM  MPSMOYTOJBHOTO
napajuieNienuneaa, MpU3MBI,
MUpaMUIbL.

Hccaenosarb
MOCTPOCHHBIE MOJIEIH, B TOM

59




TeEME «O0BEMBI TE,
CBSI3aHHBIC c 00BEMOM
HAKJIOHHOU MIPU3MBI,
UPaMU/IBI.

[Ipumenenue 00BbEMOB.

Breruucnenue pacCToAHUA 10
IIJIIOCKOCTH

YHUCIe M C KCIOJIb30BaHUEM
ammapara anreOpebl.
BoIBOIUTH OCHOBHYO
UHTETPATBHYIO (OpPMYITy JUIS
BBIYKCIICHUS] 00BEMOB TEJl.
Jloka3piBaTh TeopemMy 00
00BbEME HAKJIOHHOM MPU3MBI

Ha I[puUMEpPE TPEyroJbHOU
NPU3MBI U JJIs1 IPOU3BOJIBHOM
TIPU3MBI.

Jloka3bIBaThL TEopemy: 00
00BEMeE MUPAMU/IBL,
(dbopMyIHpOBATH CIENCTBUS U3
Hee: 00BEM  yceu€HHOU
TTUPAMU/TBL. BriBoMTH
dbopMynry NI BBIYUCIICHHUS
00BEMOB yCeuE€HHOMN
TTUPAMH/TBI

Tena BpameHus.

Chepa wu  wap.
KomOunauuss  teu
BpalleHust U
MHOTOTPAHHUKOB
(24 v)

nimmanpryeckas
MMOBEPXHOCT, oOpazyroriue
HAJIAHIPUYECKON
ITOBEPXHOCTH.

Hummnap. [Ipsamoii

Kpyrosoil muiueAp. [lmomans
NOBEPXHOCTH LIWJIMH]IPA.

Konunueckass noBEpXHOCTS,
obpazyroriue KOHHYECKOM
noBepxHocTH. Konyc. Ceuenue
KOHycCa IJIOCKOCTBHIO,
NapajyIeIbHOU IJIOCKOCTHU
OCHOBaHUs. Y CEYEHHBIN KOHYC.
N300paxkeHre  KOHYCOB  H
YCEUEHHBIX KOHYCOB.

[Imomane OOKOBOH
IIOBEPXHOCTH 51 ITOJTHOU

MOBEPXHOCTH KOHYCA.
CrepeoMeTrpruueckue 3ajgadu
Ha JI0Ka3aTEIbCTBO u
BBIYUCIICHUE, NOCTPOEHUEM
CEYCHUM UWIINHAPA, KOHYCA.
[Ipukiaansie 3a71a4u,
CBSI3aHHbBIC C LIWJIUHIPOM
Cdepa u map.
ITepeceuenue cheprl U mapa

CB000aHO omepupoBarthb
NOHATHAMM:

UAJIMHpUYECKast
MMOBEPXHOCT, HUAJTAHIP.
N3yuyaTh criocoObl MOJITy4EHHS
HWIMHAPUIECKOU

IMOBCPXHOCTHU, MUJIIMHApPA.
N3o00paxaTy UWIMHAD U

€ro CEYCHHS TUIOCKOCTHIO.
CB000aHO omepupoBaThb

MOHATHAMM: KOHHNYECKas
IIOBEPXHOCTB, KOHYC,
yCeu€HHbI KOHyC. HM3yuathb
CIOCOOBI MOJIyYEeHUS
KOHUYECKON IIOBEPXHOCTH,
KOHYCa.

MN300paxkaTh KOHYC U €r0
CEYEHUs IIJIOCKOCTBHIO,

NPOXOJAIIEH Yepe3 OCh, M

IJIOCKOCTBIO,

MEPIIEHAUKYIISIPHOM K OCH.
BoiBoauth QopMynbl s

BBIYMCJICHUS  OOKOBOM W
MOJIHOM  TOBEPXHOCTEU  Tel
BpAIlICHUS.

Pematn
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¢ 1maockocThlo. Kacanue miapa
u chepbl MmIockocThio. Bua u
n300paxeHue mapa.
YpaBHeHHne cdephl.
[Tnomane chepsl u e€ yacTei.
CummMmetpus cdepsl U mapa.
CrepeoMeTpuuecKkue 3agauu
Ha JIOKa3aTeJIbCTBO "
BBIYHCJICHHE, CBSA3aHHBIE CO
chepoit u rapom,
IIOCTPOECHUEM CECUCHUU
IUIOCKOCTBIO.
[Ipuknanubie
CBS3aHHBIC  CO
IapOM.
[ToBTOpEHUE:  OKPYKHOCTH
Ha TIJIOCKOCTH, BBIUKMCJICHUS B
OKPYHOCTH, CTaH/IapTHBIC
I10100Us

ux

3aJ1a4H,
cheport wu

Paznmnunbie KOMOWHAINHN
T BpalleHUs 5
MHOTOTPaHHUKOB.

3amaun 1o TeMme «Tema u
MTOBEPXHOCTH BpAIICHUS

CTEPEOMETPUYECKUE  3aJlauH,
CBSI3aHHBIC c TeJIaMH
BpalllCHUS, HaXO0XKJICHUEM
UIoIm@aa OOKOBOM W MOJHOU
MMOBEPXHOCTH, TOCTPOCHUEM
CCUCHMUH.

HUcnoab3oBatrb npu
pelIeHUn 3aj1a4

IIaHUMCTPUICCKHC q)aKTBI n
MCTOBbI.

CpaBHuMBaTH u
aHAJIM3UPOBATH
YTBEPKIACHUS C L[EJIbIO
BBISIBJIICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHUH.

AHaIM3MpPOBATH 151
MOJEJUPOBAThL Ha  SI3BIKE
reOMeTpUn pealbHbIe
CUTYyalluM,  CBSI3aHHBIE  C
KOHYCOM M LIMJIMHJPOM.

HUccaenoBarb

MOCTPOCHHBIE MOJIETH, B TOM
YHuclie W C WCIOJIh30BAaHUEM
anmnapara anreopsl
AKTYaJIu3upPoOBaTh (PaKThI
U METONbl  IUIAHUMETPHH,
peJieBaHTHBIC TeMeE,
NPOBOJAUTH AHAJIOTHH.
CB000aHO omepupoBaThb
noHsATHAMMU: chepa u 1Iap,

LUEHTp, paguyc, AUaAMETP
cdepsl u mapa.

HccaenoBats  B3auMHOE
pacnoyio)keHue  cheppl U
IIJIOCKOCTH.
DopMyJIMPOBATH
OIpeAeIIeHUE KacaTeJabHON

IIJIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O
CBOWCTBE 151 IIpU3HAKE
KacaTeIbHOM TNIOCKOCTH.
BoiBoauths Qopmyny s
BBIYMCJICHUS TUIOMAAH Cephl
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yepes paauyc chepsbl.

Pemars
CTEPEOMETPUUECKHAE  3a]aUH,
CBs3aHHBIE cO cdepoil
1apom, HaXO0XKJICHUEM
momanau cepsl U e€ yacTew,
MOCTPOCHUEM CEUYCHHM C]ephl
U 1mapa.

AHaM3upoBaTh 51
MOJEJUPOBATHL Ha  SI3BIKE
r€OMETPUHN peanbHbIe
CUTyallud,  CBSI3aHHBIE  C
mapom u cdepoi.

Pemars npocteie 3amauu,
B KOTOpBIX  (DUTYpUPYIOT
KOMOUWHAIIUK TEJ BpalleHUs U
MHOTOTPaHHUKOB.

HUcnoab3oBarh pu
pelIEHNH 3aJlad, CBSI3aHHBIX
co chepoli U  mapowm,
IJIaHUMETpUUecKrue (PakTol U

METO/IBI.
Pematn
CTEPEOMETPUYECKUE  3aJ1auH,
CBSI3aHHBIE c TeJIaMH
BpalCHUS, MMOCTPOCHUEM

CEUYCHHMM TeJN BpalllCHUs, C
KOMOUWHAIIUSAMH TEJl BpaIeHUs
Y MHOTOTPaHHUKOB.
IIpoBoauTth JIOTUYECKHU
KOPPEKTHBIE  JI0Ka3aTEIIbHbIC
pacCyXJIeHusl MNpPU PELICHUU

r€OMETPUYECKHUX 3ajad,
CBSI3aHHBIX c
MEPIIEHAUKYIISIPHOCTHIO
IJIIOCKOCTEH.

AHaM3upoBaTh 17}
MOJeJIMPOBAaTHL Ha  SI3BIKE
F€OMETPUH peabHbIC
CUTYyallNH, CBSI3aHHBIC c
MHOTOTpaHHUKaMH.

HccaenoBath

IMOCTPOCHHBIC MOJCIIM, B TOM
quCJaI€ M C HCIIOJIb30BAHHMCM

62




| anmapata anreGper.
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Iaomaau
NMOBEPXHOCTH u
00bEéMBI  KPYIJIBIX
TeNa

O w

O06BbéM 1unuHapa. Teopema
00 00BEME MPSAMOTOo MUIHHAPA.

[momaan OOKOBOH 51
IIOJTHOM MTOBEPXHOCTH
HAJIAHPA.

Brrunciienne 00bEMOB TeN C
IIOMOIIBIO OIIPEIEIIEHHOTO

uHTerpana. O0bEM KoHyca.
[lnomaaun  OokoBOM W
ITOJTHOW MOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue
3a7a4H, CBSI3aHHEBIE c
BBIYHCIIEHHEM 00BEMOB
IIWIMHIPA, KOHYCA.

[Ipuknagaeie  3amadd IO
teMe «OOBEMBI U IUIOLIAIH

MOBEPXHOCTEH Tell.

O0bEéM MmIapa W IMIAPOBOTO
cektopa. Teopema 00 o00BEME
mapa. [Inomanes chepsl.

Crepeomerpuueckue
3a/1a4w, CBSI3aHHBIC C
BBIYMCIIEHUEM OOBEMOB IIapa,
IIIapPOBOTO CETMEHTA, IMAPOBOTO

CeKTopa.
[IpukmagHele  3amauv 1O
TeMe «O0OBEMEBI TE,

CBSI3aHHBIE C OOBEMOM IIapa H
TI0MAABI0 cephl.
CooTHOILIIEHHUSA MEXTY
IJIOMIAIIMU  TIOBEPXHOCTEH M
00BEMaMHM TTOJJOOHBIX TEJI.

[TonoOHbIE TeIa B
MIPOCTPAHCTBE.

N3menenune o0bEmMa 1pu
IIOJOOHH.

Crepeomerpuueckue
3a/1a4u, CBSI3aHHBIC C

BBIYHCIICHHEM OOBEMOB TEll M
IUIOIIAAEH MTOBEPXHOCTEN

CB0001HO oOmepupoBaTh
NOHATHAMM: 00BEM  Terna,
IJIOIA/Ib TOBEPXHOCTH.

DopMyIMPOBATH
OCHOBHBIE CBOHCTBa OOBEMOB.

/loka3piBaTh  TEOPEMBbI:
00 00bémMe 1mIHHIpa; 00
o0béMe KoHyca. BbIBOAUTH
bopMyIBl IS BBIYMCIICHHUS
00BEMa yCeu€HHOTO KOHYCA.

HUccnenoBatb
MIOCTPOCHHBIE MOJIEIH, B TOM
YUCJI€ U C UCIOJIb30BAHUEM
amnmapara anreopsl.

3HaTh BO3MOKHOCTH
pelIeHust 3aja4 Ha
MOCTPOEHUE  IUPKYJIEM H
JIMHENKOM, 0 KJIACCHYECKUX

Hepa3pelrMbIX 3a1a4ax.

CB000aHO omepupoBaThb
NOHATHAMM: 1apoBOi
CErMEHT, IIAapOBOM  CIIOH,
IapOBOM CEKTOP, OCHOBaHUE
U BBICOTA CerMeHTa,
OCHOBaHHE U BBICOTA
11apOBOI'O CJIOS.

BoiBoauth Qopmynbl s

HaXOXKICHUS 00BEMOB
IIIaPOBOTO CEerMeHTa,
IIIaPOBOTO CEKTOpa, IUIOMIAIN
cthephl.

Jloka3pIBaTh TeopeMy o0
o0bEMe 11apa.

Pematnb
CTEPEOMETPUYECKUE  3aJlauH,
CBSI3aHHBIC C 00BEMOM II1apa,
IIIaPOBOTO CEerMeHTa,
IIIaPOBOTO CeKTopa,
IJIOIIAIBIO CEpHI.

CpaBHuBATH u
AHATU3UPOBATH
YTBEPKICHUS C LEJIBbI0
BBISIBJICHUS JIOTUYECKH

KOPPCKTHBIX U HCKOPPCKTHBIX
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PACCYXKICHUN.

AHAJIU3MPOBATH u
MOJEJUPOBAThL Ha  SI3BIKE
reoOMETPUU pealbHbIe
CUTyallud,  CBSI3aHHbIE  C
00BEMOM  1Iapa, IIAPOBOTO
CErMEHTa, 1apOBOIO
CErMEHTa, IJIOIAIBI0 CPEPBHI.

CBo0oaHO omepupoBaTh
NMOHSITHEM: TIOJ00HBIC TEa B
IPOCTPAHCTBE.

BoruuncjasaTb o0BEMBI TEN €
MTOMOUIBIO OIPEEIEHHOTO
UHTErpana.

Pemats
CTEPEOMETPUYECKHUE  3a]auH,
CBSI3aHHBIE C COOTHOIIEHUSMU
MEXKY IJIOIAISIMU
MOBEpPXHOCTEH U 00BEMamMu
MOAOOHBIX TEIl.

IIpoBoaurtn JIOTUYECKU
KOPPEKTHBIE J0KAa3aTeJbHbIe
paccyKaeHusi TpU pEIICHUU
r€OMETPUYECKUX 3ajiad,
CBSI3aHHBIX C BBIUUCICHUEM
00BEMOB TEI C TIOMOIIBIO
OIPENEIIEHHOIO  MHTErpaia,
HaX0XJICHUEM COOTHOIICHUS
MEXY MJIOIIAISIMU
MOBEpXHOCTEH H 00bEMaMu
MOJ00HBIX TEN.

AHaJIU3MPOBATH 51
MOJEJUPOBATHL Ha  SI3BIKE
reOMETPUHN pealbHbIe
CUTyallid,  CBSI3aHHBIE  C
00bEMaMH U TOBEPXHOCTIAMHU
TeJ, Ha JI0Ka3aTeJIbCTBO U Ha
Hax0JCHUE TCOMETPUUYECKUX
BEJINYUH
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IToBTOpEHME,
00001IEeHNEe
cucTeMaTH3alnus
3HAHUH
(25 4)

OO6obmaromiee MOBTOPEHHUE
MOHSATHA M METOJOB Kypca
reometpun  10-11  kmnaccos,
CHCTEMATHU3AIHs 3HAHHUIA.

Ucrtopus pPa3BUTHS
CTEPEOMETPUHU KaK HAyKH U €&
pOJIb B PA3BUTUHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Pemars
CTEPEOMETPUYECKHE  3aJa4YU
Ha JI0Ka3aTEIbCTBO
MaTeMaTUYECKUX OTHOLIEHUU,
HaxXO0JICHUE TE€OMETPUUECKHUX
BEJINYHH (nmuH, YTJIOB,
rIomasei, o0bEMOB).

HUcnoas3oBatrh npu
pEUIEHUU CTEPEOMETPUUECKHUX
3a/a4y MJIAHUMETPUUECKHUE
(haKThl 1 METOJIBI.

IIpoBoaurn JIOTUYECKU
KOPPEKTHBIE  JIOKA3aTEIIbHbIC
paccykI€HusT MpU PEUICHUU
CTEPEOMETPUUECKUX u
IJIAHUMETPUYECKUX 33/1a4.

CpaBHuBaThH "
aHAJIM3UPOBATb  pEalibHbIC
CUTyaluu U BBISIBIISITh
BO3MOKHOCTb eé
MOJICTUPOBAHUS Ha  SI3BIKE
Tr€OMETPUH.

MoaenupoBarhb peaibHYyIO
CUTYaIUIO Ha SI3bIKE
reOMETPUU U HCCIAeA0BATh
MIOCTPOEHHBIE MOJEIU, B TOM
YUCJI€ U C UCIHOJIb30BAHUEM
anmapara anreOpsl.

HUcnoab3oBarh
KOMIIBIOTEPHBIE ~ ITPOTrPaAMMBbI
MIPU PEIICHUU 3a/1a4.

Hoay4yars
npeacTaBjieHue O reOMeTpun
KaK O Pa3BHBAIOIICICS HayKe,
HCCIIEAYIOIEH OKpPYKAKOIINN
MHUp, CBSI3aHHOU C peaTbHbIMU
00BEKTaMHU, ITIOMOTaIOIICH
peluTh peaJibHbIC
JKW3HEHHBIE CUTYallMU O POJIU
CTEPEOMETPUU B PA3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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HHPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HEJIN U3YYEHUA YYEBHOI'O KYPCA

VYueOHslii kKypc «BeposTHOCTh M CTaTUCTHKA» YIAyOJIEHHOTO YPOBHS SIBISETCS
MPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca yriayOia€HHOro ypOBHS
ocHoBHOM mmkonbl. Kypc mnpeagnasHaueH i (opMupoBaHus y OOydaromuxcs
CTaTUCTUYECKON KYJIbTYpbl M TIOHUMAHHUS pPOJU TEOPUU BEPOATHOCTEM  Kak
MaTEMaTUYECKOrO0 HWHCTPYMEHTA IS W3Y4YEHHUs CIIy4alHBIX COOBITHH, BEJIUYUH WU
npoueccos. [Ipu n3yueHun kypca odoramaroTcs MpeCcTaBIeHHs yJaluuxcs 0 METOAax
UCCIJIEIOBaHMsI U3MEHUMBOIO MHUPA, pa3BUBACTCS IOHUMaHUE 3HAYUMOCTU U OOIIHOCTH
MaTeMaTUYECKUX METOJOB IIO3HAHMS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS.

ConepxaHue Kypca HampaBi€HO Ha 3aKpeIUIeHUWE 3HaHUM, MOJYYEHHBIX IpHU
U3YYEHUU Kypca OCHOBHOM IIKOJBI M HA PAa3BUTHE IPEACTABICHUA O CIIy4alHBIX
BEJIMYMHAX M B3aMMOCBS3IX MEKIYy HMMH Ha BaXKHBIX NPHUMEPAX, CHOKETBI KOTOPBIX
MOYEPIHYThl M3 OKpyKawlero mupa. B pesynprate y 00ydarommxcsi IOJIKHO
chopMUpOBaTbCA  MpEJICTaBICHHE O Haubosiee yNOTPEOUTENbHBIX U OOLIMX
MaTE€MaTUYECKUX MOJEISIX, HUCHOJIb3YEeMbIX JIA ONUCAaHWS AHTPONOMETPUYECKUX U
neMorpaUyeckux BEJIMYUH, NOrPEIIHOCTEd B pa3iM4YHbIE pPOJa HU3MEPEHHSX,
JUINTEJIbHOCTH  0€30TKa3HOW pabOThl TEXHUYECKHX YCTPOMCTB, XapaKTEPHUCTHUK
MAaCCOBBIX SIBJICHMM W TIPOILIECCOB B OOIIECTBE. YUeOHBINM Kypc sIBJsIETCS 0a3oi niis
OCBOEHUSI BEPOSITHOCTHO-CTATUCTUYECKUX METOJ0B, HEOOXOAUMBIX CIIELHUAINCTaM HE
TOJIBKO WHYKEHEPHBIX CIEHHAIBHOCTEN, HO TAK)KE COLMAIBHBIX M ICHXOJIOTHYECKHX,
MIOCKOJIBKY COBPEMEHHbIE OOLIECCTBEHHbIE HAyKHW B 3HAUUTEIBHON Mepe HCHOJIb3YHOT
anmnapar aHajii3a O00JbIIMX JaHHBIX. L[eHTpanbHyl0 YacTh Kypca 3aHUMaET 00CyXKACHHUE
3aKOHa OONBIIMX YHCeTl — (PyHIAMEHTaJIbHOrO 3aKOHA MPHUPOABI, HMEIOLIErO
MaTeMaTU4YECKy0 (opMaInu3aiuio.

B cooTBeTcTBUM ¢ YKa3aHHbIMU LIEJISIMHU B CTPYKType Y4eOHOro Kypca
«BepossTHOCTh M CTATUCTUKA» CPEIHEH IIKOJIbI Ha YriIyOJIEHHOM YPOBHE BbIJCIICHBI
OCHOBHBIE cojepxareibHble JUHUM: «CiydaiiHble COOBITHS U BEPOSITHOCTH» U
«Crny4aiiHple BEJIMYMHBI ¥ 3aKOH OOJIBIIUX YUCEID».

[ToMUMO OCHOBHBIX JJMHHUH B KypC BKJIIOUEHBI JJIEMEHTHI TeOpUH rpad)oB U TEOpUU
MHOECTB, HEOOXOAMMBIE JJIsl TOJIHOLEHHOTO OCBOEHHUS MaTepHalia JaHHOTO y4eOHOTO
Kypca U CMEXHbIX MAaTEMaTHYECKUX YUYEOHBIX KypCOB.
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Conepxanue nuHun «CiiydailHble COOBITHSI U BEPOSITHOCTHY CIIYKUT OCHOBOM JIJIst
(dbopMupoBaHUs MPEACTABICHUN O paclpeieieHN BEPOSITHOCTEH MEXIy 3HAUYCHUSIMU
CIy4YalHbIX BEIWYMH. BaKHYI0 4YacTb B 3TOW COJAEPKATEIBHOW JIMHUM 3aHUMAECT
U3YYEHUE T€OMETPUYECKOr0 U OMHOMHMAIBHOIO PACHpPEIEICHU M 3HAKOMCTBO C HX
HEIPEPBIBHBIMU aHAJIOTaMU — MOKA3aTEIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHbIMU  BEIMYMHAMU U
pacupeneneHus MU, aKUEHTUPYIOT BHUMAHHUE IIKOJbHUKOB HAa ONHCAHUM U W3YYEHUU
CIIy4ailHBIX SIBJICHUH C TIOMOUIbI0O HENpepbIiBHBIX (yHKIMA. OCHOBHOE BHHMAaHHE
YIAEISIETCS MTOKA3aTeIbHOMY U HOPMAJIbHOMY PAaCHpPENCIICHUSIM.

B kypce mnpenycMarpuBaeTcs O3HAKOMHUTEIBHOE W3YUYECHHE CBSI3U MEXKAY
CIIy4alilHBIMH BEJIMYMHAMHM W OIMCAaHUE 53TON CBSI3W C MOMOIIBI0 Kod(uimeHTa
KOPpEJSILIMM U €ro BBIOOPOYHOTO aHAJIOra. DTH 3JIEMEHTHI COJEpKaHUS Pa3BUBAIOT
TeMy «JluarpaMMbl pacceMBaHMs», HU3yYEHHYIO B OCHOBHOM IIKOJI€, © BO MHOI'OM
OMMPAIOTCS Ha CBEACHUS U3 KYPCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 31eMeHT COAepKaHMsl, KOTOPBIA MPEUIaraeTcs Ha O3HAKOMMTEIBHOM
YPOBHE — TIOCJIEI0BATEIBHOCTh CIy4YallHBIX HE3aBUCUMBIX COOBITHI, HACTYNAIOIINX B
eauHully BpeMeHH. O3HaKOMIIEHHE C pacCIpENesICHHEM BEPOSITHOCTEH KOJIMYECTBA
TaKUX COOBITHMI HOCUT Pa3BUBAIOIINNA XapaKTep U SBIACTCA aKTyalbHBIM IS Oy IyIIHX
a0UTYpUEHTOB, TMOCTyHAlOIMX HAa Yy4eOHble CHENUAIbHOCTH, CBSI3aHHBIE C
0OILIECTBEHHBIMU HAyKaMU, TICUXOJIOTUEN U YIIPABICHHUEM.

MECTO KYPCA B YYEBHOM IIJTIAHE

B YueOHOM miaHe Ha n3yyeHue yueOHOro Kkypca «BeposiTHOCTh M CTAaTUCTHKa» Ha
yriyOJN€HHOM ypOBHE OTBOAUTCA | yyeOHBIM Yac B HENEIIO0 B TEUEHHE KAXKIOro roja
oOyuenusi, Bcero /0 ydeOHBIX YacoB.

ININIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUA
MNPUMEPHOM PABOUYEHN MIPOI'PAMMBI (IIO TOJAM OBYUYEHMUS)

OcBoenune yueOHOTO Kypca « BeposSTHOCTh M CTaTHCTHKA» Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHusl JMODKHO OOECIEYMBATH JOCTIKCHHE CIEMYIONUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 kaacce

e CB0OOAHO OmEpHpOBaTH MOHATUSAMU: Tpad, MiIockuit rpad, cBs3HBIN rpad, MyTh B

rpade, Lemnb, LUK, JEePEBO, CTENEHb BEPUIMHBI, JEPEBO CIYy4YaHHOTO HKCIIEPUMEHTA.

e CB00OOIHO OMEpUPOBATH MOHATHIMU: CIYYAWHBIA IKCIIEPUMEHT (OMBIT), CIyIaiiHOE

COOBITHE, DJIEMEHTAPHOE CIIy4ailHOE COOBITHE (PJIEMEHTApHBIH HCXOJ) CIIy4ailHOTO
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OMbITA; HAXOJAUTh BEPOSATHOCTH COOBITUA B ONBITAX C PaBHOBO3MOXHBIMU
AJIEeMEHTapHBIMU COOBITUSIMHU.

e Haxoguth u QopmynanpoBaTh COOBITHS: TMepeceueHue, OOBEAMHEHHE JIaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOIOKHOE JaHHOMY; MCIIOJNb30BaTh AUAarpaMMbl Diiepa,
KOOPAMHATHYIO TMPSAMYIO JUIsl PEIICHUs 3a7ad; IOJb30BaThCSA (POPMYION CIOKECHUS
BEPOSTHOCTEH JIJI1 BEPOSTHOCTEH JIBYX M TPEX CIyYalHBIX COOBITHIA.

e OnepupoBaThb MNOHATHUSAMH: YCIOBHAs BEPOSTHOCTb, YMHOKEHHE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITHS, JIEPEBO CIy4ailHOTO SKCIEPUMEHTa; HAXOAUTh BEPOSTHOCTH
COOBITUI C TOMOIUIBIO MpaBUJIa YMHOXKEHHS, JepeBa CIIy4alHOTO OMBITA, UCIIOJIb30BAThH
dbopmyny mosHON BeposiTHocTH, Gopmyny baiieca mpu pemieHnn 3amad; OMpenesaTh
HE3aBUCUMOCTB COOBITHI 1O (hOopMyJie U IO OpraHu3aliy CIIy4aitHOTO 3KCIIEPUMEHTA.

e [IpuMeHATh M3yYyEeHHbIE KOMOMHATOpPHBIE (HDOPMYJIBI JJIs MEPEUUCICHHS HIIEMEHTOB
MHO’KECTB, AJIEMEHTapHBIX COOBITUI CIIy4allHOTO OIbITa, PEUICHUs 33Jad MO0 TEOPUU
BEPOSATHOCTEM.

e (CBOOOJHO OINEpUPOBaTH MOHATHAMH: OMHAPHBIM CIy4alHbBI ONBIT (UCHBITAHUE),
ycnex W HeyJlaya, HE3aBUCHMbIE WCIBITAHUS, CEPUsl HCIbITAHUN; HAXOJIUTh
BEPOSATHOCTH COOBITHII: B CEpUU UCHBITAHUHN J0 MEPBOrO yCIEXa; B CEPUM UCIIBITAHUN
bepnyinnu; B onbiTe, CBI3aHHOM CO CIIy4allHbIM BBIOOPOM M3 KOHEUHOM COBOKYITHOCTH.

e CB0OOOAHO oOMNEpUpPOBaTh MOHATHSAMH: CIIy4ailHash BEJIMYMHA, PACIPEICICHHE
BEPOSATHOCTEHW, JAuarpaMma pachpenefieHusi, OuHapHas Ciy4yailHas  BeJIMYMHA,
reoMeTpu4YecKoe, ONHOMHUAJILHOE pacipeiesieHue.

11 kiace

e OnepupoBaTh MOHATUSMH: COBMECTHOE PACIPEACIICHUE ABYX CIYYalHBIX BEJIWYNH;
MCIOJIb30BaTh TaOJUIly COBMECTHOI'O paclpeiesieHusl ABYX CIydyalHBbIX BEIUYUH IS
BBIJICTICHUS PACIPEIECICHUs KaXIO0M BEIWYMHBI, OINPEIEICHUs HE3aBUCUMOCTH
CJIy4alHBIX BEJINYMH.

e (CBOOOJHO oOmepupoBaTh MOHATHEM MaTEMaTHUYECKOIO OXUIAHHUS ClydyallHOU
BEJIMYMHBI (pacnpesiesieHus1); MPUMEHATh CBOMCTBA MAaTEMaTUUYECKOrO OKUJAHUS MPHU
pElIeHWH 3aJa4; BBIYUCIATH MAaTEMaTHYEeCKOE OXXKHUJAaHUE OMHOMHUAIBHOTO U
r€OMETPUYECKOTr0 PACIIPEIEIICHNAN.

e CBOOOAHO oOMEpPUPOBATH MOHATUSMU: JUCHEPCHs, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI;, IIPUMEHATH CBOMCTBA JUCIIEPCUU CIYy4YalHOU BEJIUYUHBI
(pactipenienieHus) MpU  PEUICHUM 3a]ad; BBIYUCIATH JIUCIEPCUI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIIBHOTO pacipe/ieICHUH.

e BoiyucisaTe BBIOOpOYHBIE XApPaKTEPUCTUKU MO JAHHOW BBIOOPKE M OLICHMBATh
XapaKTePUCTHUKH  TeHEpalbHOM  COBOKYNMHOCTH  JAHHBIX 1O  BBIOOPOUYHBIM
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xapaktepuctukaM. OIlIEHHBaTh BEPOSTHOCTH COOBITUA M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIOTE3bl, T0JIb3YSACh U3yUYEHHBIMU PACTIPEICICHUSIMHU.

COILEP KAHUE YYEBHOTI'O KYPCA (I1IO I'OJAM OBYYEHUA)

10 kaace

I'pad, cBsa3ubIN Tpad, myTn B rpade: mukiasl U nenu. CTeneHpb (BaJ€eHTHOCTH)
BepiuHbl. ['padbr Ha miockocTu. [lepeBbs.

CiydaifHble SKCIEPUMEHTBHI (OMBITHI) U CIIy4yalHbIE COOBITHSA. DJIEMEHTapHbIC
coObITHst  (ucxonbl). BeposiTHOCTh chydaiiHOro coObITHS. biM30ocTh 4YacTOThl U
BEpOSITHOCTU COObITHH. Ciy4ailHble OMNBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepanuu Haja COOBITUSIMU: TMEPECEUYCHHUE, OOBEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITus. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOSATHOCTEM.

YcnoBHass BEpOATHOCTb. YMHOKEHHME BEpOSATHOCTEW. JlepeBo cirydallHOToO
skcriepumenTa. dopmyna mosHOW BeposTHOCTH. Popmyna baiieca. HeszaBucumbie
COOBITHS.

bunapHbIil crydaliHbId ONBIT (MCIBITaHHWE), yCleX M Heyaada. HezaBucumbie
ucnbiTanust. CepHsi HE3aBUCUMBIX HUCIBITAHUW 10 MEpBOro ycmnexa. llepectaHoBkU u
(daxropuain. Yucno coyeranuid. Tpeyronapuuk [lackans. @opmyna 6mHoma HeroToHa.

Cepust He3aBUCUMBIX UcTbITaHU bepHymu. CiyyaiiHblil BEIOOpD M3 KOHEYHOU
COBOKYITHOCTH.

CnyuvaitHags  BenuuumHa.  Pacripenenenue  BepositTHocTed.  /lmarpamma
pactipenenenusa. Omnepanuu Haj Cly4yallHBIMA BeJIMYMHAMU. buHapHas ciydaiiHas
BenuuuHa. [I[pumMepsl pacripeiesieHnii, B TOM YHCIIe TEOMETPUYECKOe 1 OMHOMHUATILHOE.

11 kanace

CoBMeCTHOE pacnpeieieHue ABYX CIy4alHbIX BeIMYMH. He3aBUCHMMBIE ClydailHbIe
BEJIMYUHBI.

MaremaTuyeckoe OXUJAaHUE CIIlydallHOM BenuuuHbl (pacrnpeneneHus). [Ipumepsl
MPUMEHEHUs MaTEMATUYECKOTO OXKHUaHUs (CTpaxoBaHHe, JoTepes). MaTreMaTtnyeckoe
OXHJaHUEe OWHApPHOM clydallHOM BeTWYMHBI. MaTeMaThueckoe OXKUJAaHUE CYMMBbI
CIyYallHbIX  BEJNWYMH.  MaTremMaTHyeckoe  OXHUIAAHUE  TIEeOMETPUYECKOTO U
OMHOMMAJIBHOTO pacipeiesICHUN.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHCHHME CIIy4allHOW BEJWYWHBI (paclpeesiCHHs ).
Hucnepcust OWHApHOW  CIydailHOW  BETWYMHBL. ~ MaTeMaTH4ecKkoe  OXKHJaHUe
MPOU3BEICHUS U TUCIIEPCUS] CYMMBI HE3aBUCHUMBIX CIIyYaWHBIX BEJIMYUH. Jlucnepcus u
CTaHJAPTHOE OTKJIOHEHUE OMHOMHUAIBHOTO pachpeneneHus. Jucnepcust u ctanaapTHOE
OTKJIOHEHUE I'€OMETPUUECKOTO PACIIPEIECIICHHUS.
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HepapenctBo YeoniméBa. Teopema Uebniméra. Teopema bepuymim. 3akoH 00IbITHX

yucen. BbplOOpouHbIi  MeTON  HcclieqoBaHUW. BBIOOpOUYHBIE  XapaKTEPUCTHKU.

OueHuBaHKe BEPOSITHOCTU COOBITHSI IO BEHIOOPOUHBIM JaHHBIM. [TpoBepka mpoctermmx
TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PACIIPEICIICHUN.

HenpepeiBuble  ciywaiinble  BenuuuHbl. [Ipumepsl.  DyHKIHSA  IUIOTHOCTH

BEPOATHOCTH pactipenencHus. PaBHoOMepHOe pacrpeneneHle U ero CBOMCTBa. 3ajaud,
NPUBOSAIIME K  TIOKA3aTeIbHOMY  PacTlpelefieHUI0. 3agadyd, MNPUBOAAIINAC K
HOpMaJbHOMY pacmpeneicHnio. DyHKIMS MIIOTHOCTH BEPOSTHOCTH IOKa3aTeIbHOTO

pacipcaciCcHuA, q)YHKHI/I}I INIOTHOCTU BCPOATHOCTH HOPMAJIBHOI'O PaCIIPCIACIICHUA.

CDYHKIII/ISI IUIOTHOCTHU U CBOMCTBA HOPMAJIBHOT'O PAaCIIPCACIICHUA.

[TocnenoBaTeTbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajaud, MPUBOIAIINE K

pacnpenenenuto [Tyaccona.

KoBapuanus aByx ciydailHeIX BeauuuH. KoadduIMEHT NHHEHHOW KOppemsuuu.

CoBMecTHbIE HAOMIOAEHUS ABYX BEJIMYUH. BBIOOPOUHBIN KOADOUIMEHT KOPPEISIUU.

Paznuuue mexy NTUHEHHOW CBSI3bIO M IPUUYMHHO-CIIEACTBEHHOW CBA3bIO. JIMHEWHas

perpeccusi, MCTOA HAMMCHBIINX KBAaAPAaTOB.

TEMATUYECKOE INTAHUPOBAHUE YUYEBHOI'O KYPCA (I10 I'OJAM

OBYUYEHUS)

10 kaacc (He MeHee 35 4)

Ha3zBanue pasaena
(Tembl)
(KOJIM4eCTBO YaCOB)

OcHoBHOE coaep:xaHune

OcHOBHEBIE BH/BI
AEATEJbHOCTH 00y4al0LINXCH

daemeHThl Teopuu | ['pad, CBSI3HBIN rpad, | IlpeacTraBiasiTb OOBEKTHI U
rpajgos IPENCTAaBICHHE  3aJlayu C | CBSI3M MEXIy HUMU C ITOMOILBIO
GBv nomompto  rpaga. Cremnensb | rpada, HAXOIUTh MYTH MEXKAY
(BaneHTHOCTDH) BepiiuHbl. [lyTh | BepmmHamu rpada.
B rpade. Lenu u uuknsl. ['padsl | Beigeassitb B rpade uenu u
Ha TUIOCKOCTH. JlepeBo | IUKIIBI.
CIIy4ailHOro 3KCIEepUMEHTA Crpoutsh JepEBO 1o
ONMCAHUIO CIIYYaWHOI'O OIBITA,
OTHCHIBATh CIydyallHbIe COOBITHUS
B TEPMUHAX JI€pPEBA.
Pemiars 3agaun ¢ NOMOIIBIO
rpados
Cayu4aiinbie Ciyuaitnbie JKCIEPUMEHTHI | BhIAeJATH HU  ONMCHIBATH
ONBITHI, (OTBITHI) u CIIy4alHbIE | CITy4aiiHbIE COOBITHS B
cJIy4ailHble COOBITHSI. DJIEMEHTapHBIE | CITYYAITHOM OTIBITE.
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COoOBITHA | | COOBITUSA (ucxonpl). | PopMyTUPOBATH yCJIOBUS
BEPOSITHOCTH BeposTHOCTB CIIy4allHOTO | MPOBEACHUS CIy4YailiHOTO OMbITA.
coObITHI COOBITHSI. Bepostaoctu | Haxoaurs BEPOSITHOCTH
3 ) COOBITHI B OIIBITaxX C | coObITHH B OIbITax C
PaBHOBO3MOXHBIMH PaBHOBO3MOHBIMH
AJIEMEHTapHBIMU COOBITUSIMU AJIEMEHTAPHBIMH UCXO0IAMU
Onepanuu Haj | I[lepeceuenne, oowequHenue | Ucmoib3oBaTh JarpaMmbl
MHOKECTBAMU M | MHOXKECTB 51 coObITHH, | Diliepa U BepOAIbHOE ONKMCAHUE
COOBITHAMMU. MIPOTHUBOIIOJIOKHBIE ~ COOBITHS. | COOBITUH  TPU  BBITTOJTHCHUH
Caoxenune u | Popmyna CJIOXKEHUS | OTIepalivii HaJl COOBITUSIMHU.
YMHOKEHHUE BEPOSITHOCTEN VYcnoBHas | OneHuBaTh U3MEHEHUE
BEPOSITHOCTEM. BEPOSATHOCTb. YMHOKEHHUE | BEpOATHOCTEH COOBITHI IO Mepe
YciaoBHas BEPOSITHOCTEH. dopmyna | HACTYIUIGHUST JPYTUX COOBITUI
BEPOSATHOCTD. YCIIOBHOU BEPOATHOCTH. | B CIIy4YaiiHOM OIIBITE.
He3aBucumelie dopMyna noIHON BEpOATHOCTH. | PemnaTh 3a1aun, B TOM YuUCIIE C
coObITHA dopmyna batieca. | ucrionp3zoBanueM nepeBa
S v) HesaBucumeblie coObITHS cily4yailHoro ombita, (opmyn
CII0KECHUS u YMHOKECHUSA
BEPOSITHOCTEN
JJIeMEeHTbI KombunatopHoe npasuwio | PopMyaMpoBaTh 151
KOMOMHATOPUKH yMHOXkeHus. l[lepecTaHOBKM U | JOKa3bIBaTh  KOMOWHATOPHBIC
(B v) dakTopuan. Yucimo couyeTraHuil. | paKThl.
TpeyronpHuK [Tackamns. | Ucmoab30BaTh [IPaBUIO
®opmyna 6unoma Herotona YMHOEHUS, V3y4YECHHBIE
KOMOWHATOpPHBIE (POPMYJIBI ISt
MIEPEUNCIICHUS 3JIEMEHTOB
Pa3IMYHbIX MHOXECTB, B TOM
YHUCJIE AJEMEHTapHBIX COOBITUI
B CJIy4ailHOM OIIBITE.
IMoab30oBarbest  QopMynioil u
TpeyronbHukoM [lackans g
ONPEAECTICHUS YMCIIa COUECTAHU M.
IIpumensaTs opmyny OuHOMa
HeroTona nist mpeoOpa3zoBaHus
BBIPAKCHUN
Cepun bunaphbiii  cinydaitHeiii  onbIT | Pa3ouBath CJIOXKHBIE
MOCJIeIOBATEJIbHBIX | (UCIIBITAHUE), YCIIEX M HEyAaya. | KCIIEPUMEHThl Ha OTJIEJbHbIC
UCIBITAHUM. He3zaBucumele WCTIBITAHUSA. | UCTIBITAHUS.
UcnbiTanus Cepus HE3aBUCUMBIX | PemiaTth 3a7auM  Ha  TIOHUCK
bepnyJuin. UCIIBITAHUM 10 TIEPBOTO ycrexa. | BEpOsITHOCTENW COOBITHI B cepuu
CayyalHbIi Cepus HE3aBUCHMBIX | UCTILITAHUM J10 TIEPBOTO ycCIexa
BbIOOP U3 | UCTIBITAHUM bepny/um. |[u B cepusX  HMCIBITAHUMN
KOHEYHOM CiygaitHbii BBIOOD u3 | bepHymn, a Takxke B onbITax co
COBOKYITHOCTH KOHEYHON COBOKYIIHOCTH. CIIy4YalHbIM BBIOOpPOM u3
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(S v) [IpakTnueckas pabora C | KOHEUHOM  COBOKYIIHOCTH C
UCIIOJIb30BAaHUEM JJIEKTPOHHBIX | HCIIOJIB30BAHUEM
Ta0JIUIL KOMOMHATOPHBIX  (AKTOB |
dbopMysa, B TOM 4YHUCIE B XOJ€
PaKTUYECKON paboTHI C
PUMEHEHUEM CTaHAAPTHBIX
byHKIMA
Cayuaiinbie Ciy4aiinas BenuunHa. | OcBauBaTh HOHSTHS:
BEJIUYHMHBI Pacripenenenne  BEpOATHOCTEH. | CilydalHast BEJIMYMHA,
pacnpeneJieHust HuarpamMmma pacrpeneneHus. | pacrpeaeaeHue, Tabnuia
(16 1) Onepaunn Haj CIy4yallHBIMH | paclpeleNICHuUs, IyarpaMmma
BEJIMYMHAMH. [Ipumeps! | pacipeeICHUS.
pacnpeneneHui. bunapHas | HaxoauTh 3Ha4eHUS CyMMBI U
CllyJaiiHas BEJIMYMHA. | IPOU3BEICHUS CIly4ailHbIX
I'eomerpuyeckoe BEJIMYMH.
pacupeneneHue. bunomuansHoe | CTpOUTH OuHapHbIE
pacrpeneneHue. pacupeneneHuss MO ONUCAHUIO
MaremaTnueckoe OKHJIaHUE | COOBITUH B CIIyYalHBIX ONbITAX.
CIIy4alHOU BeqnurHbL. | CTPOUTHL W paclno3HaBaTh
CoBMecTHOE  pacmpenesieHUue | TeOMETPUUYECKOE U
IBYX  CIy4YaWHBIX  BEJIWYMH. | ONHOMHAIBHOE paclpeeaeHUs.
HeszaBucumeie cnyvarHsle | PemiaTh 3a1aun Ha BEIYMCIICHUE
BEJINYMHBI. CBolicTBa | MATEMAaTHYECKOTO OXKUAAHUS.
MaTeMaTtuyeckoro  oxxunpanud. | Ctpours COBMECTHBIE
Maremarnyeckoe OKHJIaHUE | pacpeIeICHUs.
OuHapHOU cinydaiHou | M3yuartsb CBOWCTBA
BEIUYMHBL. ~ MaremMarndecKkoe | MaTeMaTHYeCKOro 0>KMIaHHUs.

0XXHJIaHUE TEOMETPUYECKOTO H
OMHOMHUAJILHOTO
pacnpenenenuid. Jucnepcuss wu

CTaHAapTHOE OTKJIOHEHHE.
Jucniepecns OuHapHOMU
CIIy4ailHOM BEJIMYUHBI.
CaoiicTBa TUCTIEPCHH.
MaremaTudeckoe OXKUJaHHUEC
OPOU3BEAECHUS W  JHCIEepCUs
CYMMBI HE3aBUCUMBIX
CIIy4alHBbIX BEJINYUH.
Jucniepcus OMHOMUAIILHOTO
pacnpeneneHusl.

[TpakTueckas pabora c

UCITOJIb30BaHUEM JJICKTPOHHBIX
Ta0IUIL

Pemiary 3agaum ¢ IOMOILIBIO
V3YyYEHHBIX CBOWCTB.

[lo wu3ydyenHsIM (dopmynam
HAXOUTH MaTeMaTUYECKUE
OKHMJIAHUS CITyYalHBIX BEJIUYMH,
MMEIOIIUX TEOMETPUYECKOE U
OMHOMHAJILHOE PACTIPEACIICHUS
OcBauBaTthb MTOHSTHS:
JUCIIEpCHs, CTaHAAPTHOE
OTKJIOHCHUE CIIy4alHOU
BEJINYUHBI.

Haxogurh  gucnepcuro 1o
pacrpeneneHuro.

N3y4yarb CBOWCTBA AUCIIEPCUMN.
[Io wu3ydeHHbIM  Qopmynam
HAXOUTH TUCIIEPCUIO
OMHOMHUAJILHOTO
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pacnpeneneHus, B TOM 4YHUCJE B
X0/JI€ MPAKTUYECKON pabOThI

11 kiacc (He menee 35 4)

Ha3Banue pasaena

OcHOBHOE coJep:KaHue

OcHoBHBIE BH/IBI

(TeMbl) AeATEJIbHOCTH
(KoJIM4eCcTBO 4acOB) o0yvyawumuxcst
3akon ooabmmx | HepaBenctso YeOrimieBa. | Pa3oupars  10Ka3arenscTBa
quceJ Teopema UYeOsbimeBa. Teopema | Teopem.
59) bepuymmu.  3akon  Oonpmmx | OcBanBaTh BBIOOPOYHBIH
gucen.  BBIOOpOYHBI  METOX | METO HCCIEIOBAaHUN, B TOM
VCCIICIOBAHUM. YUCJIE B XOAE NPAKTHYECKON
[IpakTnueckas pabota C | paboThI
HCIIOJIb30BAaHUEM  BJIEKTPOHHBIX
TaOJINII
JIeMEeHTbI ['enepanbHass COBOKYNHOCTh U | OcBamBaTh MOHATHUS:
MaTeMATHYeCKOM | CilydanHas BBIOOpKA. | TeHEpalibHasi  COBOKYITHOCT®,
CTATUCTHUKH 3HaKOMCTBO C BBIOOPOYHBIMHU | BHIOOpKA, BBIOOPOYHOE
(6 9) XapaKTEPUCTUKAMMU. Ouenka | cpeqHee U BBIOOpOUYHAs
CPEIHETO 51 JTVCIIEPCHH | TUCTIEPCHSL.
IE€HEPAIbHON COBOKYITHOCTH C | BbIYuCaATH BBIOOPOYHBIE
ITOMOUIBIO BBIOOPOYHBIX | XapaKTEPUCTUKKM W Ha HX
XapaKTEPUCTHK. OueHnBaHuE | OCHOBE OLICHUBATh
BEPOSITHOCTEM  COOBITHI  TI0 | XapaKTEPUCTUKHU T€HEPATHLHOM
BBIOOPKE. COBOKYITHOCTH.
Craructuueckas runore3a. | OcBanBaTh MOHATHSA
IIpoBepka NpOCTEHIINX TUIIOTE3 | CTATUCTUYECKAS TUITOTE3A.
C IIOMOIIBIO CBOMCTB U3Y4Y€HHBIX | OlleHUBaTh  BEPOATHOCTH
pacnpeneneHuu. COOBITHI u IIPOBEPATH
IIpakTnueckas pabora C | IPOCTEUIIIME THUIIOTE3bl Ha
UCIIOJIb30BAaHUEM  DJIEKTPOHHBIX | OCHOBE BHIOOPOUHBIX JAHHBIX,
TaOIUIL B TOM YHCIE B XOIE
MPaKTUYECKON pabOThI
HenpepbiBHbIE [Tpumepsbl HETIPEPHIBHBIX | SHAKOMUTBLCHA TMOHITHAMMU:
cJIy4ailHble Cly4anHbIX BennyuH. DYyHKIMSA | HEIPEPBIBHAS Clly4daiiHas
BeJIMYNHBI IIJIOTHOCTH BEPOSITHOCTHU. | BEJIMUYHHA, HEMPEPHIBHOE
(pacnpenenenusi), | PaBHOMepHOe pacnpeneneHue. | paciupeaeieHue, byHKIHS
nokaszarejabHoe M | [Ipumepsl 3a1a4, TPUBOASIIUX K | INIOTHOCTH BEPOSITHOCTH.
HOpMAJIbHOE MOKa3aTEeIbHOMY u k | Haxonutb BEPOSITHOCTHU
pacnpenejeHus HOPMAJILHOMY pachpeiesieHusIM. | COOBITUH TT0 TaHHOW (QYHKITUH
(4 v) OyHKIUA TUIOTHOCTH | TNIOTHOCTH.
BEPOSATHOCTH  IOKA3aTEJIbHOTO | SHAKOMMTHCS ¢ MOHATHUSMU:
pacrpeneneHusl. OyHKIHS | TOKAa3aTEIbHOE
IJIOTHOCTH BEPOSITHOCTH | paclpelelieHne, HOPMaJbHOE
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HOPMAJIbHOTO paClIpCaACIICHUS

pacnpeneneHue.

Boigeasitb 10  ONHUCAHUIO
ClIy4ailHbie BEJIUYUHBI,
pacnpeiesieHHbIe 1o

[IOKa3aTeIIbBHOMY 3aKOHY,
HOPMAaJbHOMY 3aKOHY.
Pa3zoupare npumepsl 3amadg,

1o

MIPUBOISIIIAX K
MOKa3aTeIIbHOMY
pacnpeieIeHUI0 u K
HOPMAJIbHOMY
pacnpeieICHUI0
Pacnpenenenue [TocnenoBareabHOCTD Boigeasitb 1O  ONMHUCAHUIO
Ilyaccona OJIMHOYHBIX HE3aBUCUMBIX | CIy4alHOTO OTbITa
(29) coobrtnii.  [lpumep  3amauu, | BETUYUHBI, pacHpeieICHHbIC
MPUBOSIICH K pacmlpeeseHuto | 1o 3akony Ilyaccona.
ITyaccona. Pematp 3amaum, B TOM yucie
[IpakTueckas pabora C | B X0/ie TPaKTUYECKON pabOThI
WCITOJIb30BAaHUEM DJICKTPOHHBIX | C MPUMEHEHUEM CTaHIapTHBIX
Ta0JIuUIL byHKIHA DIIEKTPOHHBIX
TaOJIuUIL
CBsi3b me:xay | KoBapuanusa naByx ciydaitHeix | OcBanBaTh MOHSITHSL:
CJIy4ailHbIMM BEJIMYMH. Kosddumuent | koBapuarusi, Ko3pGUIIUEHT
BeJIMYHMHAMM KOPPEJISIUU. CoBMecCTHBIE | KOpPEISIUH, JUHEHHas
(6 9) HaOJIOJICHUST  JABYX  BEJIMYHH. | 3aBUCHMOCTb.
Br16opounbIii kodhduirieHT | OneHUuBaTh XapakTep CBSI3U
Koppeisiuu. Paznuuue Mexay | Mexay CIIy4arlHbIMU
JUHEHHOW CBSI3bI0 M MPUYMHHO- | BEIMYMHAMHU,  HUCXOIs U3
CJIEICTBEHHOM CBSI3BIO. | TPUPOIBI JTAHHBIX u
Jluneiinas perpeccus. | BEIYUCICHHBIX
[TpakTrueckas pabora C | XapaKTEepUCTHK.
WCITOJIb30BaHUEM DJICKTPOHHBIX | McmoJib30BaTh  AHarpaMMbl
TaOIUIL paccenBaHUs TUIS
M300paKEHUsI  COBMECTHOTO
pacceuBaHUs IAHHBIX.
Haxoauts k03 GUIIMEHTHI
OCH JarpaMMbl, B TOM YHUCIIE
B XOJI€ MPAKTHYECKOU PabOTHI
C MPUMEHEHUEM CTaHIAPTHBIX
byHKIMA
O0001IEeHHE u | [Ipencrasnenue JTAHHBIX c | [lIoBTOpATH UW3y4YEHHOE W
cUCTeMATHU3aIHUs MTOMOIIBIO TAOJIMII M JUarpaMm, | BRICTpauBaTh CUCTEMY 3HAHUN
3HAHUM oInucaTeabHas CTaTUCTHKA,
(11 49) ONBITHI C PAaBHOBO3MO>XHBIMU
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9JICMCHTApPHbBIMHU CO6I)ITI/I$[MI/I,

BBIYKCIICHUE BEPOSITHOCTEN
COOBITUII  C  TIpPUMEHEHUEM
bopmyn U rpaduuecKux
METOOB (koopuHaTHAs

npsiMasi, JepeBO, Jauarpamma
Diiniepa), ciiy4ailHble BEIUYUHBI
u pacnpeseneHus,
MaTeMaTHYeCKOe OKUJaHHE
CIIy4allHOW BEJINYHHBI
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