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|. IOSACHUTEJIBHAS 3AITUCKA
OBHIASA XAPAKTEPUCTHUKA YYEBHOT O TIPEJJIMETA <MATEMATHUKA»

[Ipumepnas pabouasi mporpamma 1o ydeOHoMmy npeamery «MaremaTuka» yriyOoaEéHHOTO
ypoBHs st oOywarommxcss 10—11 xmaccoB paspaborana Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CpPeIHEero oOmero oOpa3oBaHHsA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U
TpaauUui poccuiickoro ooOpa3zoBaHus. Peannsauus nporpammbl 00€CIEUMBAET OBJIAJACHUE
KIIFOYEBBIMH KOMIIETCHIIMSAMH, COCTABIISIONIMMH OCHOBY JUISI CAMOPA3BHTHUS U HEMPEPHIBHOTO
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIHTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHS
JTUYHOCTH 00YyJarOIIUXCsl.

B paboueit mnporpamme yureHbl HAed U ToJoxkeHus «KoHIemuu pa3BUTHS
MaTemaTHdeckoro obpazoBaHusi B Poccuiickoit @enepaunn». B cooTBETCTBMM € Ha3BaHHEM
KOHLIEII[UN MaTeMaTH4ecKoe 00pa30BaHNe JOJKHO, B YaACTHOCTH, peliaTh 3ajjauy 00ecredeHus
HE0OX0IMMOT0 CTpaHE YKcia BBITYCKHUKOB, MaTeMaTHYecKasi OJIr0TOBKAa KOTOPBIX JOCTaTOYHA
JUIs TIPOJIOJDKEHHUS] OOpa3oBaHMs 10 Pa3IMYHBIM HamNpaBlIEHUsM, BKIIOYas IpernojJaBaHue
MaTeMaTHKH, MaTeMaTUYeCKHe HCClIeA0BaHUs, padoTy B cepe MHOOPMALMOHHBIX TEXHOJOTUI
U JIp., a Takke oObecrneueHus JUid KaxJ0ro O0Oydarolerocs BO3MOXKHOCTH JIOCTHXKEHUS
MaTeMaTHYeCKOH TOATOTOBKHM B COOTBETCTBHHM C HEOOXOIUMBIM €My ypoBHeM. VIMEHHO Ha
pelieHre 3TuX 3ajaa4 HaueneHa [IpumepHas paboyast mporpamma yriryoJaéHHOTO YpOBHSL.

B osnoxy umudpoBoit Tpancpopmamuu Bcex cdep UeTOBEUYECKON NIeATeIbHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM 0€3 XOpoIlel MareMaTH4ecKon
MOATOTOBKH. OJTO OOYCJOBJIEHO TE€M, YTO B HAllM JHU PAacTET YHCIO CIEUUaIbHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBCHHBIM TPUMEHEHHEM MAaTeMaTHKH: W B cepe SKOHOMHKH, U B
Ou3Hece, M B TEXHOJIOTHYECKUX O0JIACTAX, U JaKe B TyMaHUTapHBIX cdepax. Takum obGpazom,
Kpyr oOydJalmuxcs, s KOTOpPBIX MaTeMaTHKa CTAaHOBUTCS 3HAUYUMBIM IPEIMETOM,
¢byHnamMmeHTOM 00pa3oBaHHWs, CYIIECTBEHHO pacuupsierca. B Hero BXOAAT HE TOJIBKO
oOydJarorecsi, TUIAHUPYIONIUE 3aHUMAThCsl TBOPYECKOW M HCCIEAOBATENBCKON paboTol B
00yacTi MaTeMaTHKu, HHPOPMATUKH, (PU3UKHA, SKOHOMUKH U B APYTUX 00JIACTAX, HO U T€, KOMY
MaTeMaTHKa HYXHa JUIsl HCTIOJIb30BaHUs B MPOQEeCcCrsX, HE CBSI3aHHBIX HEMTOCPECTBEHHO C HEM.

[Ipuknannas 3HAYUMOCTh MaTeMaTHKU OOYCIIOBJIEHA TEM, UYTO €€ MPEeIMETOM SIBIISIFOTCS
(dbyHIaMeHTaJIbHbIE CTPYKTYpPBI HAIllET0 MHUpA: MPOCTPAHCTBEHHbIE (POPMBI U KOJUUYECTBEHHBIC
OTHOIICHUS, PYHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTErOPUHU HEONPEAEIEHHOCTH, OT MPOCTEUIINX,
YCBaMBAaEMBIX B HEIMOCPEJCTBEHHOM OIbBITE, /O JOCTATOYHO CIIOXKHBIX, HEOOXOTUMBIX IS
pa3BUTHUS HAyYHBIX W TEXHOJOTMUYECKUX Hed. be3 KOHKpPEeTHbIX MaTeMaTH4eCKUX 3HaHUN
3aTpyJHEHO MOHHMMaHUE MPHUHIMIIOB YCTPOICTBA U MCIOJB30BAHHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE U WHTEPIpETAIHs PazHOOOpa3HON COIMANTbHON, SKOHOMUYECKOH, MOJUTHYECKON
unpopmanuu, manodpdekTuBHa TMOBCEIHEBHAs MpaKTUYECKass [eATeNIbHOCTh. Bo MHOTHX
cdepax npodhecCHOHATBEHOM NesITeNbHOCTH TPEOYIOTCS YMEHUS BBITIOJIHATH PAaCUEThl, COCTABISATh
QITOPUTMBI, MPUMEHATH (POPMYIBI, MPOBOJUTH T€OMETPUUYECKHE H3MEpPEHHUS U IOCTPOCHUS,
4YuTaTh, OOpalaThIBaTh, MHTEPIPETUPOBATH U MPEICTaBIATh MH(POPMAIMIO B BUIEC TaOJHIL,
IyarpamMm U rpaukoB, IOHUMATh BEPOSITHOCTHBIN XapakTep CIIyYailHbIX COOBITHI.

OnHOBpPEMEHHO C pacIlUpeHueM cdep NpUMEHEHUs MaTeMaTHKH B COBPEMEHHOM
oOmiecTBe BCE Oosiee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUYECKUM CTUIIb MBIIUIEHUS, TPOSBIISIOIIUNCS
B OTIpe/IeNIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce U3ydeHus MaTeMaTHKU B apceHas MPUEMOB
U METOJIOB MBIIIJICHUS YeJI0BEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKIMS U JEeTyKLus,
0000IIeHne W KOHKpETH3allMsl, aHalu3 M CHHTE3, KiacCU(UKalUs W CcUCTeMaTH3alus,
abctparupoBaHue M aHanorud. OOBEKTHl MaTeMaTHMYeCKMX YMO3AKJIIOUEHHH, MpaBuia HX
KOHCTPYHUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTHYECKUX MMOCTPOEHHH, CIOCOOCTBYIOT BhIpaOOTKE
yMeHus (OopMyIHUpoBaTh, OOOCHOBBIBATh W JIOKA3bIBATh CYXAEHUS, TEM CaMbIM (OPMUPYIOT
JIOTUYECKUH CTUIb MbIIUIEHUS. Beaymas posib NpUHAIIEKUT MaTeMaTHKe B (opMUpOBaHUH
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIICHUS M BOCIIUTAaHUM YMEHUH NeficTBOBaTh MO 3aJaHHBIM
aJITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHHIE M KOHCTPYHMPOBATh HOBHIE. B mmporecce pemeHus
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3a/1a4 — OCHOBBI JUIsl OpraHu3ali Y4eOHON JAEATEIbHOCTH Ha YPOKaxX MaTEeMaTHUKU —
Pa3BUBAIOTCS TBOPYECKAs U MPUKJIAJHAS CTOPOHBI MBIIIICHUSI.

OOyuenne wmaremMaTHKe JaéT BO3MOXHOCTh pa3BHBATh Y YYalIUXCAd TOYHYIO,
panMoHaNbHyI0 U WH(POPMATUBHYIO PeYb, YMEHUE OTOMPATh HauOOJee MOIXOAIINE S3bIKOBBIC,
CHUMBOJIMUECKHE, TpadUuecKue CpelncTBa Ui BBIPAKEHUS CYKICHHH M HarJsgHOTO HX
IIPE/ICTaBICHHUS.

Heo0xoauMbIM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUH SIBIISCTCS
oO11ee 3HAKOMCTBO C METOJAMH IO3HAHUS JCHCTBUTEIHHOCTH, MPEACTABICHUE O MpEaMETe U
METOJIe MaTeMaTUKH, €r0 OTIMYUSIX OT METOJOB E€CTeCTBEHHBIX M T'yMaHHTapHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHSI MAaTEeMaTUKH ISl PeIIeHUs] HAydYHBIX W MPHUKIAJHBIX 3a1a4. Takum
o0pa3om, MaremaTuyeckoe 00pa3oBaHHE BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHKE OOIIEH KyIbTYpHI
YeloBeKa.

WN3ydyeHne MareMaTMKH CIOCOOCTBYET  3CTETUYECKOMY  BOCHUTAHHMIO  YEJIOBEKa,
MOHMMAHUIO KPacoThl M  W3AIIECTBA MAaTEMaTHUECKHX  PACCYXJCHWUH, BOCIPHUSATHIO
reOMEeTPUIECKUX (HOPM, YCBOCHHUIO U/IEH CHMMETPHUH.

HEJA U3YYEHUS YYEBHOI'O IPEJIMETA «MATEMATHUKA»

[IpuoputetHpiMu 1enssMu o0ydeHuss marematuke B 10—I11 kiaccax Ha yriayOnéHHOM
YpOBHE MPOJOKAIOT OCTaBaThCSI:

e GhopMHpOBaHHWE IIEHTPAJIBHBIX MAaTEMaTHUECKHX TOHSATHHA  (YUCIO, BEJIMYHHA,
reoMerpuueckas Qurypa, HepeMeHHas, BEpOSITHOCTb, (QYHKIHS, MPOU3BOJHAs, HHTErpan),
ofOecreunBarOMMX MPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MaTeMaTH4eCKOro o0Opa3oBaHUS
00yJaroImXxcs;

® [0JIBEJICHUE Y4JalluXcsd Ha JOCTYIIHOM Uil HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMAaTUKU M OKPYXAIOIIEro MHpa, MOHMMAaHUI0 MaTEeMAaTUKHU KaK 4acTh OOWIEeH KyJabTypbl
4eJI0BEUEeCTBA;

® Pa3BUTUE MHTEJUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN ydaluxcs, O3HaBaTeIbHON
aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIUICHUS, UHTEpeca K H3YyYEHUIO
MaTEMAaTUKU;

e popmupoBaHue  (YHKUMOHAJIBHOW  MAaTEMaTHYECKOM  TIPaMOTHOCTU:  yMEHHS
pacro3HaBaThb MaTeMaTUYECKUE aClEKThl B PEAJIbHBIX JKU3HEHHBIX CUTYallUAX U MPU U3Yy4EHUH
Apyrux y4eOHbIX IMPEAMETOB, IPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEpHOCTEH, (OpMyINpOBaTh
UX Ha s3bIKE MaTeMaTMKM M CO3JaBaTb MaTeMaTHYECKHUE MOJENH, NPUMEHSTh OCBOCHHBIN
MaTeMaTU4eCKUui anmapar s peleHus IPAaKTUKO-OPHUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATh U OLICHUBATH IOy4EHHbIE PE3yJIbTATHI.

OcHOBHBIE JMHUM cojepxkaHus Kypca matematuku B 10 —1lkmaccax yriay6n€HHOTO
ypoBHs: «Hucna u BeIYMCICHUA», «Anredpay («Anredpanueckue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa»), «Hawanma wmaremaTuueckoro ananuza», «l'eomerpus» («I'eomerpuyeckue
¢burypel M uX CBOHCTBa», «V3MepeHHE TI'€OMETPUUECKUX BeIMUYuH»), «BeposTHocTh U
CTaTUCTHKa». JlaHHble JMHHUM pa3BUBAIOTCS MApaJUIETIbHO, KaXIas B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCUMO OJIHA OT JpPYroi, a B TECHOM KOHTaKTe M
B3auMoieicTBUU. Kpome 3TOro, mx oObeAMHSET JOrMYecKas COCTaBIIAOLIAs, TPaJULMOHHO
Ipucylas MaTeMaTUKe M NPOHU3BIBAIONIAs BCE MaTeMaTH4YeCKHe KYpChbl U COJepiKaTelbHbIe
muand. ChopmynupoBanHoe B PenepaabHOM TOCYAapCTBEHHOM 00pa30BaTeNbHOM CTaHAApTe
cpeaHero ooOmiero oOpa3oBaHusi TpeOOBaHHE «YMEHHE ONEepUpPOBaTh MOHIATUAMU: ONpPEeTICHHE,
aKkcloMa, TeopeMa, CIEACTBUE, CBOICTBO, MpPHU3HAK, J0KA3aTebCTBO, PABHOCHIIbHBIE
(GbopMynUpOBKH; yMeHHE (GOpPMYIHPOBAaTH OOpPaTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE,
IPUBOANUTH TNPUMEPHl U KOHTPIPHUMEpPHI, HCIOJIB30BAaTh METOJ MaTeMaTHYeCKOW HHIYKIUH;
MIPOBOJIUTH JIOKa3aTeIbHbIE PACCYXKAEHUS MpPH pPElIeHUH 337134, OLEHUBATh JIOTUYECKYIO
NPAaBUIBHOCTh PACCY)KJICHHUI» OTHOCUTCS KO BCeM KypcaMm, a (OpMHUpOBaHHE JIOTHYECKUX
YMEHUH pacnpesensieTcs 1o BCeM rojiamMm o0yueHHst Ha ypOBHE CpeHEro o0Iero oopazoBaHus.



MECTO YYEBHOI'O IIPEIAMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBercTBUM ¢ Denepa’bHBIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
cpeanero oOmero oOpa3oBaHHMs MaTeMaTHKa SBISIETCA 00sS3aTENbHBIM MPEIMETOM Ha JTaHHOM
ypoBHe oOpasoBanus. Hacrosmeir IlpumepHoii paboueil mporpamMmoil mnpemaycMaTpuBaeTcs
u3yueHue ydyeOHOTo mpenMmeTra «MaTemaTtuka» B pamKax TpEX ydeOHBIX KypcoB: «Anredpa u
Hayaja MaTeMaTH4ecKoro aHammsa», «l'eomerpus», «BeposSTHOCTP ¥  CTAaTHCTUKa.
®opMHpOBaHUE JIOTHUYECKUX YMEHHUH OCYIIECTBIISIETCS HAa MPOTSHKEHUH BCEX JeT OOydeHHs B
CTapuieil IIKoJie, a 3JEMEHTbl JOIMKM BKIIIOYAIOTCS B COJEpPKAHUE BCEX HA3BaHHBIX BBIILIE
KYpCOB.

B YuebHoM miane Ha mzydenue matematukud B 10—11kmaccax Ha yrimyOinéHHOM ypoBHE
OTBOAUTCS § y4eOHBIX YacOB B HEJEIIO B TEUCHHE KaXKJ0Tr0 roja oOydenus, Bcero S60y4eOHbIxX
4acoB.

Temarnueckoe IUIaHUpPOBaHHWE YYEOHBIX KYpPCOB U PEKOMEHJyeMOE pacIpelieleHne
y4eOHOTO BPEMEHHU Ul M3yYeHHS OTICIBHBIX TeM, NMPEJIOKEHHbIE B HACTOAIICH MporpaMme,
HaJ0 paccMaTpuBaTh KakK MPUMEPHbIE OPUEHTUPBI B MIOMOILb COCTABUTENIO aBTOPCKOU padoueit
MPOTPaMMBbI, U TIPEXKJIE BCETO YUHUTENI0. ABTOp pabodeil MporpamMMbl BIIPaBE YBEIUYHUTH WU
YMEHBIIUTH MPEUIOKEHHOE YUCIIO YUEOHBIX YacOB Ha TeMY, YTOOBI YriyOHUThCS B TEMATHKY,
3aMHTEPECOBABIYIO OOy4YaIOUIMXCSA, WM HANpaBUTh YCUJIUS Ha MPEOJOJICHHE 3aTpyIHEHUM.
JlommycTuMo TakXe JIOKaJbHOE Mepepacrnpe/iefieHue U NEepecTaHOBKa 3JIEMEHTOB COJIep>KaHus
Kypca BHYTPU JAHHOTO KJiacca.

KonuuectBo mpoBepoyHBIX pabOT (TEMAaTHYECKH M HUTOTOBBIM KOHTPOJb KauyecTBa
YCBOEHHMSI YUeOHOTO MaTepuaia) U UX TUIl (CaMOCTOSITeNIbHBIE U KOHTPOJIbHBIE PAOOTHI, TECTHI)
OCTaIOTCS Ha YCMOTPEHUE YUUTEIIS.

Taxoke yunrtenb BIpaBe yBEIMYUTh UM YMEHBIIUTb YUCIIO YY€OHBIX YACOB, OTBEIAEHHBIX B
[IpumepHoit pabodeit mporpamMme Ha 0000IIEHHE, MOBTOPEHHE, CHCTEMAaTH3alUI0 3HAHUM
oOyyaromuxcs. EXMHCTBEHHBIM, HO IPUHIMIINAIBHO BaXKHBIM KPUTEPUEM SIBJIETCS TOCTHKEHUE
pe3ynabTaTOB 00y4EHHs, YKa3aHHbBIX B HACTOSILEH IporpaMme.

Paboyas nmporpamma yueOHOTO Kypca «BeposiITHOCTh U cTaTUCTHKaY 0a30BOTO YPOBHSI ISt
obyvarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepaqbHOTO TOCYIAPCTBEHHOTO
00pa30BaTEeNILHOIO CTaHJApTa CpelHero oomero oobpa3oBaHus, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, MNPENBABISAEMBIX K MaTeMaTHYECKOMY OOpa3OBaHUIO, M TPaJULUN
poccuiickoro o6Opa3oBaHus. Peanmzanus mporpaMMbl 0OecliedMBAET OBJIAJCHUE KIIHOYEBBIMU
KOMIETEHIUSMH, COCTABJISIOIIMMU OCHOBY Ul CAMOPA3BUTHUS U HENPEPBIBHOTO 00pa30BaHMI,
LIEJIOCTHOCTh  OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U IIO3HABATEJIbHOTO pPAa3BUTHUS JIMYHOCTHU
00yJaronuxcs.

VYueOHsblii Kypc «BeposiTHOCTb M CTATUCTHKA» SBIAETCS MPOJOJLKECHHEM U Pa3BUTHEM
OJIHOMMEHHOTO Y4eOHOIro Kypca OCHOBHOM mikousbl. Kype npeanasHadeH s GopMuUpoBaHUs y
oOydaronmxcs CTaTUCTHYECKOW KYJNbTYpbl W TMOHHUMAHHSI POJIM TEOPHUH BEPOSTHOCTEH Kak
MaTeMaTH4eCKOT0 MHCTPYMEHTA ISl U3YYEHHUS CIy4allHBIX COOBITH, BEJIMYMH M TPOIIECCOB.
[Ipn u3yueHun Kypca O0OOTalIAIOTCS MPEICTaBICHUS Y4YallUXcsi O METOJIaX HCCIeI0BaHuUs
W3MEHUMBOTO MHpa, pa3BUBAETCS NOHUMaHWE 3HAUYMMOCTH W OOIIHOCTH MaTeMaTHYeCKHX
METOJIOB TO3HAaHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO E€CTECTBEHHO-HAy4YHOTO
MHPOBO33PEHHUS.

ConepxaHue Kypca HalpaBJI€HO Ha 3aKpEIUIEHWE 3HAHUW, MOJYYEHHBIX NPU WU3YyYEHUU
Kypca OCHOBHOM IIKOJNBI W Ha pa3BUTHE NPEJCTABICHUNH O CIy4alHBIX BEIWYMHAX U
B3aMMOCBS3SX MEXJIy HHMHU Ha BaXKHBIX MpHUMEpax, CIOKEThl KOTOPBIX MMOYEPIHYTHl U3
OKPYXAaIOIEro MUpA.

B cooTBeTcTBUU C yKa3aHHBIMH LIEJSIMU B CTPYKType y4eOHOro Kypca «BeposTHOCTh H
CTaTHCTHUKA» CpeJHEeW IIKOJIbI Ha 0a30BOM ypOBHE BBIJEICHBI CJIEAYIOIIHNE OCHOBHBIC
conepxkarenbHble THHUA: «CiaydaiiHple COOBITHS W BepOSATHOCTH», «CiydaiiHble BETUYMHBI U
3aKOH OOJIBIIINX YHCET.



BaxHylo dYacTh Kypca 3aHMMaeT W3Yy4E€HHE TE€OMETPUYECKOro M OMHOMHAIBLHOTO
pacnpenesieHuii U 3HAaKOMCTBO C MX HEINPEPBIBHBIMU aHAJOTaMM — II0Ka3aTeJIbHbIM U
HOPMaJIbHBIM paclpeAcIeHUsIMU.

Conepxanne muHuu «CiydailHple COOBITHS M BEPOSITHOCTH» CIY)KUT OCHOBOM ISt
(dbopMUpOBaHHSA TPEJICTABICHUA O pacHpeAeiCHUH BEPOSTHOCTEH MEXIy 3HAYCHUSIMU
CIIyJaifHBIX BEJIMYMH, a TAKKE 3Ta JIMHUS HE0OXoIuMa Kak 0a3a il U3ydeHHsI 3aKOHa OOJIbIINX
qucen — (pyHIaMEHTAIbHOTO 3aKOHA, JEHCTBYIOIIEr0 B IPUPOJE U OOIIECTBE M HMMEIOLIETO
maremarndeckyro  ¢opMmammzanuio. Cam  3akOH  OONBIIMX — YMCEeNl  Ipelaraercs B
03HAKOMUTENbHOM (pOpME ¢ MUHUMAJIBHBIM HCIIOJIb30BAaHUEM MAaTEMaTHYECKOro (hopMaan3ma.

Tembl, cBsI3aHHBIE ¢ HEMPEPHIBHBIMU CIIy4alHbIMU BEJIMYMHAMM, aKLIEHTUPYIOT BHUMaHUE
IIKOJIbHUKOB Ha ONMCAHMM WU M3YYEHHUM CIy4alHBIX SBJICHUI C IMOMOILBIO HENPEPHIBHBIX
¢yHkuil. OCHOBHOE BHUMaHUE yJEseTcs OKa3aTeIbHOMY U HOPMAJIbHOMY PACIpe/ieIeHUSIM,
IPU OTOM IPEANOJAaraeTcs O3HAKOMHUTEIBHOE H3y4eHHE MaTepuasia 0e3 J10Ka3aTesbCTB
MPUMEHSIEMBIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
Ha u3yuenue kypca «BeposiTHOCTh M cTaTHCTHKa» Ha 0a30BOM ypOBHE OTBOJAUTCA | yac B
HEZIeN0 B T€YeHHE KaXKJ0ro rojia 00y4deHusl, Bcero 68 yueOHbIX 4YacoB.

Il. COAEP’ KAHUE OBYUYEHUSA
AJITEBPA
10 KJIACC

Yucja v BbIYMCIEHUS

Pannonanbubie yucna. OObIKHOBEHHBIE U AECATUYHBIC APOOU, MPOIEHTHI, OECKOHEYHbIE
nepuoauueckue apodu. [Ipumenenue n1podeit 1 MpOLEHTOB s PEelIeHUs] MPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJTbHOU KU3HU.

JlelictBuTenbHple 4Kcia. PannoHanbHBIE W HUppalMOHAIBHBIE YHcTa. ApH(pMETHYECKUE
omnepalnuud ¢ JACUCTBUTEIBHBIMU YHMCIaMU. MOJylb JEHCTBUTEIBHOIO YHCIa U €ro CBOMCTBA.
[TpuOmmkEHHbIE BBIUKCICHMS, TMpaBUiIa OKPYIJIEHHs, MPUKUIKA U OLEHKa pe3yiapTaTa
BBIUUCIICHUH.

Crenenp ¢ 1ienbpiM nokaszatesneMm. bunom Herotona. Mcnonbs3oBanue noaxomsiieit hopmbl
3alUCH ACUCTBUTEIbHBIX YHCEII JUISl pEIIEHUs IPAKTUYECKUX 3a]1a4 U IIPE/ICTABICHUS 1aHHBIX.

ApubMeTnuecKnii KOpeHb HATYpaJIbHOM CTETICHH U €T0 CBOMCTBA.

Crenenb ¢ panuOHAJIBbHBIM IOKa3aTeleM U €€ CBOICTBA, CTENEHb C JIEHCTBHUTEIIBHBIM
MOKa3aTeseM.

Jlorapudm yucna. CoiictBa orapudma. JlecsTuuHbIe U HaTypalbHbIE TOTapU(pMBI.

CuHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHus 1 HEPABEHCTBA

ToxxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YPaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHMS U ypaBHEHUs-ClIeACTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcCHOBHBIE METOJIBI PEIIECHUS LENbIX U IPOOHO-pAllMOHANBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorousneHsl OT OJHOM NEpeMEHHOW. JleneHue MHOroudjeHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3zy. MHorousnens! ¢ nensiMu ko3ddunuenramu. Teopema Buera.

[IpeoOpa3oBaHs YUCIOBBIX BRIPAKEHHH, COIEPKAIIUX CTENEHN U KOPHHU.

Uppaumonanbusle  ypaBHeHHs. (OCHOBHBIE METOJbl  PELIEHUS  HUPPAMOHAIBHBIX
YPaBHEHUM.

[Toka3zarenbHble ypaBHeHUsA. OCHOBHbBIE METO/IbI PEUIEHUS MOKA3aTEIbHBIX YPAaBHEHUM.

[IpeoOpazoBanue BEIpAKEHUH, COIEPIKALIUX JTOTaApU(DMEI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METOJABI pEIICHHs JIOTapU(PMUIECKHX
YPaBHEHUH.



OcHoBHBIE TpHUroHOMeTpHYeckue ¢(opmynbl. IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX
BBIpaXXCHUH. Perienue TpuroHoMeTpuyeCcKux ypaBHEHHMN.

Pemrenne cucreM JIMHEHWHBIX YpaBHEHMU. MaTpuma CUCTEMBl JMHEHHBIX YPAaBHEHUM.
Onpenenurens MaTpUIbl 2X2, €ro TeOMETPUUECKHl CMBICI M CBOICTBA, BBIUYKCICHUE
€ro 3HaYCHMs, NPUMEHEHHUE OINpPEACIUTENs Ul PELIEHUS CUCTEMBl JIMHEHHBIX YypaBHEHHI.
Pemrenne npukiaaHbIX 3a7ad C IOMOINBKD CHCTEMBI JIMHEWHBIX ypaBHeHMU. lcciienoBanue
IMOCTPOEHHOW MOJIEM C MMOMOUIIBIO MAaTPUILL U ONIPEACIIUTENEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJEIEH pealbHOM CUTyalluH C MOMOLIBIO YPABHEHUU H
HepaBeHCTB. [IpumeHeHHe ypaBHEHUN M HEPABEHCTB K PEILIECHUI0 MaTEeMaTHMYECKUX 3373y U
3aJ1a4 U3 pa3IM4YHbIX 00J1aCTe HayKU U peaIbHOM JKU3HMU.

DyHKIUHA U rpaGuKU

OyHkuus, crnocoObl 3amanus ¢QyHKOUH. B3aunMHO oOpatnble ¢yHkiuu. Kommosunus
¢byukuuil. I'paduk pynkunn. DnemeHTapHble IpeodpazoBaHus rpapukoB GyHKIUI.

Ob6nacTb onpezneneHuss U MHOXeCTBO 3HaueHul ¢yHkuuu. Hynu dynxnuu. Ipomexyrku
3HaKomnocTostHCTBA. UETHbIe U Heu€THble (yHkiuu. [lepuognueckue Qynkunu. ITpomexyrku
MOHOTOHHOCTH (QYHKUMU. MakcuMyMbl 1 MUHUMYMBI (QyHKiuu. Hanbosnbiiee n HauMeHblee
3HaueHUs! QYHKIHUU Ha IPOMEXKYTKE.

Jluneiinas, kBagpaTU4IHas U APOOHO-TUHEHHAS QYHKIIUU. DIEMEHTApPHOE HCCIICOBAHUE U
MMOCTPOCHUE UX TPaHUKOB.

CrenenHass (yHKITUSI C HATypalbHBIM W IIEJBIM TOKa3zareneM. EE cBoicTBa W rpaduk.
CpoiicTBa U rpaduk KOpHsS n-oil cTenmeHW Kak (PyHKIUU OOpaTHOM CTENEHU C HaTypalbHbIM
IMOKa3aTeseM.

[TokazarenbHas u norapudmuueckas GyHKINH, UX cBoOMcTBa U rpaduku. McnomaszoBanue
rpaduKoB PYHKIMI AJIs pEIICHUsT ypaBHEHUM.

Tpuronomerpuueckass OKpPYXHOCTb, OINpEAEIEHUE TPUTOHOMETPUYECKUX (PYHKIMIA
YHUCJIOBOI'O ApryMEHTA.

OyHKIMOHAIbHBIE 3aBUCMMOCTH B PEaJbHBIX IMpolieccax U sBIeHUsAX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hayana maTteMaTH4ecKoro aHajimsa

[TocnenoBarensHOCTH, CIIOCOOBI 3a/JaHUS MOCIIEI0BaTEIbHOCTEH. MeTo 1 MaTeMaTH4ecKoi
MHIYKOUU. MOHOTOHHBIE U OTpaHUYEHHBIE IOCIIEIOBATEIBLHOCTH. VICTOpHS BO3HUKHOBEHUS
MaTeMaTHYeCKOIro aHAIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas U TeoMeTpuueckas — mporpeccuu.  beckoHeuHOo — yObIBaroas
reoMerpuueckas nporpeccus. CyMma GECKOHEYHO YOBIBAIOIIEH I€OMETPHUUECKON MPOTPECCHH.
JIuHeWHBI1 M SKCHOHEHUUAIbHBIM pocT. Yucino e. Dopmyrna CIOXKHBIX MPOLIEHTOB.
Hcnonp30Banue nporpeccuu JUisi pelieHus pealibHbIX 3a]a4 MPUKIIAJHOTO XapaKTepa.

HenpepeiBHble ¢yHkmMM W uX cBoWcTBAa. Touku pa3pbiBa. ACHMNOTOTH TpadUKOB
¢byukuii. CBoiicTBa (QYyHKIIMIT HENpephIBHBIX Ha OTpe3ke. MeToa MHTEpBANOB JUIsl peLICHUS
HepaBeHCTB. [I[puMeHeHre CBONCTB HEMPEPhIBHBIX (DYHKIIMIA IS pEIICHUS 3a/1a4.

[lepBas u BTOpast npousBoAHble GyHKIMH. OnpeaeneHrue, reOMeTPUUECKUN U PU3UIECKHIA
CMBICTT IPOU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpa@uKy (QyHKIHU.

[IpousBosanbie meMeHTapHbIX QyHKIMHA. [Ipon3BoIHAS CyMMBI, IPOU3BENEHHS, YACTHOTO
Y KOMITO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHoXxecTBO, onepanuu HaJ MHOXKECTBAMHM U UX CBOICTBa. J(marpammel Dilnepa—BenHa.
[IpuMeHEeHNEe TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONUCAaHUS PEaJbHBIX INPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Omnpenenenue,  Teopema,  CBOMCTBO ~ MaTeMaTHYeCKOT0  OOBEKTa,  CJEJCTBHE,
JI0Ka3aTeNIbCTBO, PABHOCWIBHBIE YPABHEHUS.
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Yucsa 1 BBIYUCIEHUS

Harypanbnuble u wnensle uucna. IIpumeHeHHE NPU3HAKOB AEIUMOCTH LENBIX YHCET,
Hanbospmmii o6l nenutens (nanee — HOJI) n naumensiee obmee kpatHoe (ganee — HOK),
OCTaTKOB I10 MOAYIIO, anropurMa EBkiinaa 1 pemenus 3a1a4 B LEIbIX YHCIaX.

Kommuiekcupie umcna. AnreOpandeckas W TPUTOHOMETpUYEecKas (OPMBI  3alUCH
KOMIIJIEKCHOTO yucia. ApupMeTHUecKue onepaluyu ¢ KOMIUIEKCHBIMH unciaamu. M3o0paxenue
KOMIUJIEKCHBIX YHCEN Ha KOOPAMHATHOM miockocTh. Popmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO 4ucia. [IpuMeHeHne KOMILJIEKCHBIX 4YHUCENl IS pelleHus (QU3MYECKUX W
r€OMETPUUECKUX 3a/1a4.

YpaBHeHusi 1 HepaBeHCTBA

Cucrema u COBOKYITHOCTh YPAaBHEHHMI M HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI -
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHHM C TOMOIIBIO TPUTOHOMETPUUECKOU
OKPYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UpPaIlIOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEN PallMOHAIbHBIX, UPPALIUOHATIBHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTPaMHU.

[IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHYECKHX 3ajad U
3ala4 M3 pazNUYHbIX oOnacTedl HayKd U peajbHOW >KHU3HHM, HHTEPHpETalus MOJIyYeHHBIX
pe3yabTaToOB.

DyHKIUHN U TPaQUKH

I'paduk xommosurnuu dyaknumid. 'eomerpudeckue oOpa3bl ypaBHEHH W HEPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TPadUKH.

I'paduueckne meToapl pemICHHWs YpaBHEHUHW UM HEpaBEHCTB. [ 'paduueckne MeETObI
pelIeHus 3a/1a4 ¢ apamMeTpamu.

Hcnonw3oBanne rpadukoB (QYHKIMA I MCCICIOBAHUS IPOIECCOB W 3aBHCHMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Hauyana maTemaTu4eckoro anajausa

[IpumeHeHne NpPOU3BOAHON K UCCIENTOBAHUIO (PYHKIMNA HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxaenrne HaubobIIero 1 HauMEeHbIIEro 3HaYeHUI HelpephIBHON (DYHKIIMM Ha OTpPE3Ke.

[IpumeHenre TPOU3BOAHON [UISI HAXOXKJACHUS HAWIYYIIEr0 PEIIeHUS B MPHUKIATHBIX
3a/layax, JJIs ONpEeJeNieHUsT CKOPOCTH M YCKOPEHHUs Ipolecca, 3aAaHHOro (GopMynoil wiu
rpaguKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOoOOpa3HbIX. llepBooOpa3Hbie 3JI€eMEHTAPHBIX
¢byukuwmii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

Wurerpan. 'eomerpudeckuii cmMbica UHTerpaia. Beruncinenue omnpeaenéHHOro MHTErpaia
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenne wuHTErpana JUid HaXOXKJIEHUS IUJIoU[afed IMIOCKUX ¢uryp u o0nEMOB
F€OMETPUUECKHUX TEJ.

[Ipumeps! pemenuii nuddepeHaNbHBIX YpaBHeHHH. MaTtemaTuueckoe MoAeTUPOBaHUE
pEaNbHBIX MPOLIECCOB C MOMOIIBI0 AU(PPepeHITUANTBHBIX YPAaBHEHUH.

I'EOMETPUA
10 KJIACC

IIpsimble U MJIOCKOCTH B POCTPAHCTBE
OcHOBHbIE TIOHATUSL cTepeoMeTpur. Touka, mpsiMasi, IIIOCKOCTb, MpoCcTpaHcTBO. [loHsATHE
00 akCHOMaTHYECKOM MOCTPOSCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIICCTBUS U3 HUX.



B3anMHOe pacnosnoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOUUecs, NapajuleiIbHbIe U
cKkpeuuBaromuecs npsamsele. [IpuzHaku ckpemuBarommxcs npsamsix. [lapamienbHOCTh NPSMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: MapaUICNIbHBIC IPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIbHOCTh TPEX
IpSAIMBIX, [ApaJUICIbHOCTh HIPSIMOM M INIOCKOCTH. IlapamnenbHoe M LIEHTpPaIbHOE
MPOEKTUPOBaHKE, H300paxkenue Guryp. OCHOBHBIE CBOWCTBA MapauICIbHOTO MPOSKTUPOBAHMUS.
N3o6pakenue puryp B mapajuielbHOM MPOEKIMH. YTIIBI C COHANPABICHHBIMH CTOPOHAMH, YTOJI
MEXKy NPSIMBIMM B HIpPOCTpaHCTBE. IlapajuieapHOCTB IIIOCKOCTEN: NapajliebHbIE IUIOCKOCTH,
CBOMCTBA MapajlIeNbHBIX TUIocKocTel. [IpocTeiimme npocTpaHCTBEHHbBIE (PUTYPHI HA TIOCKOCTH:
TeTpa’ap, NapajuIeIenune, IOCTPOCHUE CEYECHUN.

[lepneHUMKYIIpHOCTE  NPAMOM M IUIOCKOCTH:  NEPIEHAUKYISIDHBIE  IpsMBIE B
IIPOCTPAHCTBE, IMpsIMbIE MApaUICJIbHBIE W INEPIECHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK
MEPHNEHIUKYISIPHOCTA IPSAMOM M IUIOCKOCTH, TeopeMa O MNPSIMOW IEepHeHAUKYJIAPHON
miockoctu. OpTOroHanbHOE NMpOEKTUpOBaHME. [lepneHAuKysip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TIOCKOCTb.
[IepneHUKyYISIPHOCTD IIJIOCKOCTEN: MPU3HAK MEPIIEHIUKYISIPHOCTH JBYX IUIOCKOCTeN. Teopema
0 TPEX MEPIECHAUKYIISIPAX.

VYTIuBl B IPOCTPAHCTBE: YrOJI MEXY IPSIMOM M IUNIOCKOCTBIO, IBYIPAHHBIN YTOJI, JMHEHHBINA
YIroJl JBYI'PaHHOTO yria. TpéXrpaHHbBIi M MHOrorpaHHbie yribl. CBOMCTBa INIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JIBYTPAaHHBIX YIJIOB TPEXTPaHHOrO yria. Teopemsl
KOCHHYCOB M CHHYCOB JUISl TPEXTPAHHOTO YIJIA.

MHOrorpaHHMKH

Bunel MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. IIpm3ma: n-yrosbHas mnpusma,
npsiMasi U HakKJIOHHAs MPU3MbI, OOKOBas W MOJHAas MOBEPXHOCTh NpusMbl. [lapamnenenunen,
NPAMOYTOJIbHBIN MapajijieJienune]; M ero cBoilcTBa. Kparwaiilive mMyTM Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpocrpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi MUpaMuja, MpaBUiIbHas U yceu€HHas nmupamuabl. CBolicTBa pédep n OOKOBBIX I'paHel
IIpaBWIBHOM nupaMuibl. [IpaBHiabHBIE MHOTOTPaHHMKH: IpPaBWIbHAS NPU3Ma WM INPAaBHIIbHAs
UpaMuza, MpaBUIbHAs TPEYroJibHas MUpaMyUia U IMpaBUIbHBIN TeTpasap, Kyo. IlpencraBnenue
0 NPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTadAp, NOACKA3Ip U UKOCAdIP.

Bbruncnenue 3neMeHTOB MHOTOTPaHHUKOB: pEOpa, quaroHanu, yrisl. [Inomans 60koBoi
IIOBEPXHOCTH U IIOJHONM IOBEPXHOCTU INPAMOM IPHU3MBI, ILIOAAb OCHOBAHMH, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomans GOKOBONW MOBEPXHOCTH M IOBEPXHOCTH
IIPaBUWJIBHOM MUPaMUIbI, TEOPEMA O TUIOIAAN YCEUEHHON TMPaMUIbIL.

CuMMeTpuss B NPOCTPAHCTBE. OJIEMEHTBl CUMMETPHUM IIPABHIIBHBIX MHOTOTPaHHHUKOB.
CuMMeTpuss B TNpPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETpHUS IapajljielIeuIead, CHUMMETPHS
IIPaBWJIBHBIX IIPU3M, CUMMETPUS IIPABUIbHON TUPAMHU/IBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE U IPOTUBOIIOJIOXHO HaIlpaBJICHHbIE BEKTOphL. PaBeHCTBO
BEKTOpOB. [I€HCTBUSA C BEKTOpAMH: CIIO)KEHUE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXEHHME BeKTOopa Ha uucio. CBolicTBa CIllo)KeHHs BeKTopoB. (BolicTBa
YMHOKEHUS BEKTOpa Ha 4ducio. [IoHaTHe KoMIutaHapHbIE BEKTOpHI. 1IpU3Hak KoMIUIaHApHOCTH
Tpé€x BekTopoB. lIpaBuno mnapamienenunena. TeopemMa O pas3lokKEHUUM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM ~ BekTOpaM. IIpsaMoyrosbHas cucreMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunats!l BekTopa. CBsi3p MeXAYy KOOpAMHATaAMHM BEKTOpPAa M KOOpAMHATAMHU TOYEK. YTOII
Mexay BekTopaMu. CKalsipHOE TPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesna Bpamenus
[lonsTus: UMIAMHOpUYECKas IOBEPXHOCTh, KOHHYECKas IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpasyomue noBepxHocTel. Tenma BpamieHHs: LWIMHAP, KOHYC, YCEUEHHBIN
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KoHYC, chepa, map. BzaumHoe pacnonoxenue cepsl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300paxkeHne Ten BpalleHus Ha IIoCKocTu. Pa3BépTka munuHapa u konyca. CuMmeTpus
cdepsl U mapa.

O6béMm. OcHoBHBIE cBoiicTBa 00bEMOB Ted. Teopema 00 00BEME NPAMOYrOJIBLHOTO
napajuiesienunena u cienctBus u3 He€. OObEM MPSMOM M HAKIOHHOW MPU3MBI, MIJIUHIPA,
nupamuibl 1 kKonyca. O0bEM 11apa U LapoBOro CETMEHTA.

KomOunammu Tenm BpamieHMss ¥ MHOTOTpaHHUKOB. [Ipw3ma, BmmcaHHas B LWJIMHAD,
omucaHHasg okojo IwmHApa. [lepeceuenue cdepsl u mapa ¢ miIockocTeio. Kacanme mapa u
cdepsl 1ockocThio. [IoHsATHE MHOTOTpaHHUKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAHHON B
MHOTOTPaHHUK WJIN TEJIO BpallEHUSI.

[Inomans NOBEPXHOCTH LMWIMHJIpA, KOHYyca, miomans chepsl u e€ vacredl. [lonobue B
npoctpaHcTBe. OTHomieHHe O0O0BEMOB, IUIOIIAJEH MOBEPXHOCTEH MOJOOHBIX  (QUTYP.
[IpeoGpa3oBanue mnomobus, romoTeTus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEpEOMETPUUYECKIX METOJIOB.

[locTpoenune cedyeHWid MHOTOTPAaHHMKOB W TEJI BpPALICHHS: CEUEHMsS LWJIMHApA
(mapasienbHO W TEPICHAUKYISIPHO OCH), CEUYEHHsS KOHyca (MapaulesibHble OCHOBAHUIO M
MPOXOJIALINE Yepe3 BEPUIMHY), CEUEHMsI I1apa, METOJIbl MOCTPOEHMSI CEYEHHIl: METOJ CJENOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEeH MI0CKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B mpoctpancTBe. Onepanuy Haj BEKTOpaMH. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOXEHHWs. l[IpsiMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxxenune Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpHU
pELIeHUH TeOMETPUUECKUX 3a/1a4.

JBuKeHHMsI B IPOCTPAHCTBE

JIBmwxkenust mpoctpancTtBa. OrtoOpaxenus. JIBwkeHuss u paBeHcTBO ¢uryp. OOmue
CBOMCTBa JABWKEHWI. Buapl OBWKEHUM: TapasulesibHBIM MEPEHOC, LEHTpajJbHAas CHUMMETpUS,
3epKaJIbHAasi CHMMETPHS, TIOBOPOT BOKPYT npsiMmoii. [IpeoOpazoBanus nmonodus. [psimas u chepa
Ditnepa.

BEPOSITHOCTDb U CTATUCTHUKA
10 KJIACC

[IpencraBneHue JaHHBIX ¢ MOMOIIbIO Tabmuy U auarpamm. CpenHee apudmernyeckoe,
MeauaHa, HauOoJblllee W HauMEHbLIEe 3HAYeHMs, pa3Max, JUCIEepPCHs M CTaHJapTHOE
OTKJIOHEHHUE YUCIIOBBIX HA0OPOB.

CrydaiiHple SKCIIEPUMEHTHI (OMbBITHI) U CIydailHble COOBITHS. DJeMEHTapHble COOBITHSA
(ucxonpl). BeposTHOCTH ciydaiiHOTO COOBITHS. BIM30CTh 4acTOTBI M BEPOSITHOCTH COOBITHI.
CnydaiiHble ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMU. BeposTHOCTH COOBITHI
B OIBITaX C PABHOBO3MOXHBIMU JIEMEHTAPHBIMH COOBITUAMHU.

Omnepauuu HaJ cOOBITUSAMH: IEpeceueHHe, 0ObeANHEHHE, NMPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Ditnepa. @opmyia cI0KEHHsI BEPOSATHOCTEH.

VYcnoBHast BEpOATHOCTh. YMHOXKEHHE BEpPOSITHOCTEN. JlepeBo CllydaiilHOTO 3KCIEpUMEHTA.
dopmyna noiaHo# BeposaTHOoCcTH. HezaBucumbie cOObITHS.

Komb6unatopHoe mpasuio ymHoxeHus. [lepectaHoBku u daxtopuan. Yucio codyeTaHuil.
Tpeyronsauk [Tackans. @opmyna OuHoma HeroToHa.

bunapHblii ciayyaiiHblil ONBIT (MCTIBITaHUE), yeeX U Heynauya. HezaBuCHMbIE MCIIBITAHHUS.
Cepust HE3aBUCHMBIX HUCHBITAaHUN A0 nepBoro ycmnexa. Cepus HE3aBUCUMBIX HCIBITAaHUI
bepuymu.

CnygaiiHas BenmuuHa. Pacnpenenenue BeposiTHOcTed. JluarpamMma  pacrpeneneHus.
[Tpumeps! pacpeneneHuil, B TOM YHCIIe, TEOMETPHUECKOe U OMHOMUAIIBHOE.

11 KJIACC



HucnoBsle XapaKTEPUCTUKHU CIIy4alHBIX BEJIMYMH: MATEMAaTUYECKOE OKHUIAaHUE, JUCTIEPCHS
U CTaHJAPTHOE OTKIOHEHUE. [IpumMepsl NpUMEHEHUST MATEMAaTUYECKOT0 0KUIAHKS, B TOM YHCIIE
B 3aJayax M3 TIOBCEJHEBHOW >XM3HM. MaTeMaTHdeckoe OXHIaHWe OWHApHOW Ciy4aifHOMN
BEJIMUMHBL. MaremaTtudyeckoe OXHMJAHME CYMMBl CIIy4alHbBIX BEJIIMYMH. Maremarudeckoe
OKUJIaHUE U AUCTIEPCHUS TEOMETPUYECKOTO M OMHOMHAIILHOTO PACIpEAeTICHUN.

3aKoH OOJBIIUX YHCET U €r0 POJib B HAayKe, MpHupoje U olmecTBe. BRIOOPOUYHBI MeTox
UCCIICIOBaHUM.

[IpuMepsl HENpEpBIBHBIX CIy4alHBIX BEJIWYMH. [IOHATHE O IJIOTHOCTH pacHpelesieHUs.
3ajaud, MpUBOAAILME K HOpMajibHOMY pacnpeneneHuto. IloHstue o HOpMaJbHOM
pacnpeneneHuu.

1. IJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YUEBHOT' O ITIPEJIMETA
«MATEMATHUKA»

OcBoenune yueOHOTO TpeameTa «MaremaTHKa» JOJDKHO OOeCreunBaTh JOCTHIKCHHE Ha
YpPOBHE CpeAaHero ooOmero oOpa3oBaHHUS CHEAYIONIMX JUYHOCTHBIX, METAlpPEAMETHBIX U
MIPEIMETHBIX 00Pa30BaTEILHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHUS MPOTPaMMBI ydeOHOro mpeamera «MareMaTukay
XapaKTEPHU3YIOTCS:

['paxkgaHCKO€ BOCITUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKAAHCKON TIO3UIIMU OOy4aIoMmIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHICKOTO OOIIEeCTBa, MPEACTAaBICHHEM O MaTeMaTHYeCKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUH, MpOLEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJICIICTBOBATh C COLMAIbHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIUSIMH U Ha3HAYCHUEM.

[TarproTHYeCcKO€ BOCOUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaXTAHCKON MACHTHYHOCTH, YBOKCHHUS K MPOILJIOMY
U HACTOAILIEMY POCCHUMCKON MaTE€MaTWKH, LEHHOCTHbIM OTHOIIEHUEM K JOCTHKEHUSIM
POCCUHCKMX MAaTE€MaTUKOB M POCCHUICKOM MaTEMaTHYECKOM IIKOJIbI, K HMCHOJb30BAaHUIO ITUX
JTOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUM HAyKH U JEATEIbHOCTBIO YUEHOTO; OCO3HAHHMEM JIMYHOTO BKIJIA/la B MOCTPOEHUE
YCTOHYHMBOTO OYIYyIIETo.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOILIEHHMEM K MUY, BKIIOYasg  3CTETUKY  MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOe BOCIIUTAHUE:

cOpPMUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B HWHTEpecax
3I0pOBOT0 U Oe3omacHoro o0pasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHHEe, COATAaHCHPOBAHHBIA PEKUM 3aHSATUN M OTHAbIXa, peryispHas (uznueckas
aKTUBHOCTb); (PU3UYECKOTO COBEPIUICHCTBOBAHUS MPU 3aHATHSAX CIIOPTUBHO-O3A0POBUTEIHHON
NEeSATENbHOCTBIO.

TpynoBoe BocOUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTH TPYAOIIOOUS; HHTEPECOM K Pa3IUYHBIM
chepam mpodeccHoHANBLHOM JEeSITEeNFHOCTH, CBI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOP Oyayleil mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdecKoMy oOpa3oBaHUIO U
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caMo00pa30BaHUI0 HA TPOTSDKCHWH BCEW JKMU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B
PEIICHUN TPAKTHYECKUX 3a/1a4 MAaTEeMAaTUYECKOUN HAIIPaBICHHOCTH.

OKOJIOTUYECKOE BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO SKOJIOTHUYECKON KyJIbTYphI, MMOHUMAHUEM BIHMSHUAS COIHAIBHO-
OKOHOMHYECKUX TMPOIECCOB HA COCTOSHUE NPHUPOJHOW M COLMATBHOW CpEellbl, OCO3HAHHUEM
I00ATFHOTO  XapakTepa  JKOJIOTHMYECKUX  MpoOJieM; OpUEHTalWed Ha  MPUMCHCHHE
MaTeMaTHYEeCKUX 3HAHWUW JUTSI PEIICHUsS 33a7a4 B 00JaCTH OKPYXKAIOMICH Cpelpl, IMIIaHUPOBAHUS
MTOCTYIIKOB W OLIEHKH WX BO3MOXHBIX ITOCIICICTBUH JIJIsl OKPY)KAIOIIEH CpeIbl.

LleHHOCTH HayYHOTO TIO3HAHHS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, TOHUMAHUEM MaTEeMAaTHYECKON HAYKH KakK Cepbl
YeIIOBEYCCKOM JICATSIILHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS [TUBUJIM3AINY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTUKA W MaTeMaTH4YeCKOW KYJIBTYpOH KaK CpEJCTBOM TO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBISATH MPOCKTHYIO H HCCIICIOBATEIBCKYIO JIEATEIBHOCTh
WHIUBUIYAITBHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIbTATDI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHSI IIPOTPAMMBI Y4eOHOTO TpenMeTa «MaTeMaTHKa
XapaKTEepU3YIOTCSl  OBJIAJIGHUEM  VHUBEPCANbHLIMU — NOZHAGAMENbHLIMU  OelicCmEUAMU,
VHUBEPCAbHLIMU ~ KOMMYHUKAMUBHBIMU  OCUCMBUAMU, VHUBEPCATbHLIMU PeZYyIANUGHBIMU
OeticmeusMu.

1) Vhusepcanvnole noznasamenvusie oeticmsus, obecneuusarom Gopmuposanue 6a306vix
KOZHUMUBHBIX npoyeccos obyuarouuxcs (0csoeHue Memooos NOZHAHUSL OKPYICAIOWe20 Mupd,
npUMeHeHUe 02UYECKUX, UCCTIe008AMeNbCKUX ONepayull, yMeHuil pabomams ¢ ungopmayuei).

ba3oBble lornyeckue AecTBUs:

® BBISBJISTH M XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKUM MAaTEMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXAy MOHATUAMHU; (GOPMYIHPOBATH OINpPEAETCHHs MOHATHUI;
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK Kiaccu(UKallMK, OCHOBAaHUSA Uil 000OLIeHUs u
CpaBHEHHSI, KpUTEPUU ITPOBOAMMOIO aHANIN3A;

® BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPa3OBBIBATH CYXKACHHUSA: YTBEPAUTEIbHBIE U
OoTpuLaTeNIbHbIE, eAMHUYHbIC, YaCTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IPOTUBOPEUHs B (paKTaXx,
JaHHBIX, HAONIOJCHUAX W  YTBEPXKICHMSIX; MpeayaraTb KpPUTEPUU ISl BbBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JAECAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIOUEHUH M0 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITENIFHO JI0KA3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUN (IIpsIMbIe
U OT MPOTUBHOTO), BHICTpAaWBaTh apryMEHTAIMIO, MPUBOAUTH IMPUMEPbl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BBIBOJIBI;

e BbHIOMpaTh CHoco0 pemieHUss y4eOHOM 3amauM (CpaBHHMBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4ETOM CaMOCTOSITENILHO BBIJEICHHBIX
KPUTEPHUEB).

bazoBbie uccrenoBarensckre eMCTBUS:

® UCIIONB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENbCKMM  MHCTPYMEHT  IO3HAHUS;
(dbopMynupoBaTh BOIPOCH], GUKCUPYIOIINE MPOTUBOPEUHE, MPOOIeMy, YCTaHABIUBATh HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

® IIPOBOJWTH CAMOCTOSITENBHO CIUIAHWPOBAHHBIM OKCIIEPUMEHT, HCCIEeIOBaHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTUYeCKOr0 OOBEKTa, SBIEHHS, IMPOIIEeCCa, BBIIBICHUIO
3aBUCHUMOCTEH MEXy 00BEKTaMU, SIBJICHUSIMH, TTPOIIECCaMU;

® CaMOCTOSITENIbHO  (OPMYIUpPOBaTH OO0OOIIEHHS U  BBIBOABI 1O  pe3ylbTaraM
MPOBEJICHHOTO  HAONIOCHUsS, HCCIEIOBAHMs, OIEHHBATh JOCTOBEPHOCTh TMOJYyYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHN;
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® IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAK)KE BBIIBUTATH MPEATIOJIOKEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pab6ora ¢ uapopmanuei:

® BBIABJIATH AePUIMTH MHPOPMALINU, TAHHBIX, HEOOXOJUMBIX I OTBETa HA BOIMPOC H
IUTSL pEIICHUS 3a/1a9H;

e BEIOMpaTh WHQPOPMAIMIO U3 HMCTOYHHUKOB PA3IMYHBIX THIIOB, aHAIM3HPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HMH(MOPMAIMIO PANIMYHBIX BHIOB U (opm
MIPECTABIICHHUS,

® CTPYKTYypUpOBaTh HWHQPOPMAIMIO, NPEIACTABISITH €€ B  pasIuYHbIX  (dopMmax,
WJLTIOCTPUPOBATH I'PahuIecKu;

® OLICHUBATh HAAEKHOCTh HHGOpPMAIMKA IO CAMOCTOSITENBHO CPOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vnueepcanvhvle KOMMYHUKaAmMUGHble Oelicmeus, 00ecnedusarom coopmuposanHocms
COYUANBLHBIX HABLIKOB 00YUAIOUWUXCAL.

Ob6uieHue:

® BOCIPHHUMATH B (OPMYIUPOBATH CYXJICHUS B COOTBETCTBUU C YCJIOBHSIMH U IIEISIMU
OOIIeHMS; SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTax, JlaBaTh TIOSCHEHUS TI0 XOJY peIIeHHs 3aJadd, KOMMEHTHPOBATH TIOJYYCHHBIN
pe3yibTarT;

® B X0/1¢ 0OCYXJIECHUS 33JaBaTh BOTPOCHI TI0 CYIIECTBY OOCYKIAaeMOHW TEMBI, MPOOIIEMBI,
pemaemMoi 3aaa4u, BBICKAa3bIBaTh WJICH, HAIICJICHHBIC HA TMOWCK PEIICHHS;, COMOCTaBISATh CBOM
CYXIIEHHsI C CYXJECHHUSIMH APYrHX YYACTHHKOB JUAIIOTa, OOHAPY)KUBATh PA3IUUME U CXOJCTBO
MO3UIMI; B KOPPEKTHOU popme HhopMynupoBaTh pa3HOTIACHUs, CBOU BO3PAKEHUS;

® IIPEJICTABIIATh PE3YNbTaThl PELIECHUS 3aJaud, SKCIIEPUMEHTAa, HCCIEeIOBaHUs, MPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4YeTOM 3aJady Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyTHUYECTBO:

® NIOHMMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHON paboThl Mpu
pelieHnd y4eOHBIX 3a/ay; MPUHUMATh I€JIb COBMECTHOM JESTEeNbHOCTH, IUIaHUPOBAThH
OpraHMU3aIMI0 COBMECTHOW pabOThl, pacupenesiarTh BUAbl paboT, AOroBapuBaThCs, 0OCYXKIATh
MIPOLIECC U pe3yNIbTaT paboThl; 0000IIaTh MHEHUS HECKOIbKUX JIFOCH;

® y4acTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OCYXIACHUS, OOMEH MHEHHUSIMHU,
«MO3TOBBIE IITYPMBI» M T.IL.); BBIIOJHSATH CBOIO 4YacTh pabOThl MU KOOPAMHUPOBATH CBOU
JNEUCTBUS C APYrUMH 4eHAMU KOMaH]Ibl; OLIEHUBaTh Ka4eCTBO CBOET0 BKJIaAa B OOIIMI MPOTYKT
M0 KpUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aHUMOJCHCTBHSL.

3) Vuueepcanvnvie  pecynamuenvie  Oeticmeus, — obecneuusaiom  opmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTU.

CaMoopranusanusi:

® COCTaBIISITH IJIAH, aJTOPUTM PEIIEeHHUs 3a/lauM, BHIOMPATh CIOCOO pelieHus ¢ y4&Tom
HMMEIOILIUXCSA PEeCypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH
BapHaHTHI PELIEHUH ¢ yYETOM HOBOM MH(pOpMaILUH.

CaMOKOHTPOJIb:

® BIa/IeTh HAaBBHIKAMU T[IO3HABAaTEIbHONW pedieKcud KaK OCO3HAHHS COBEpIIaeMbIX
JNEVCTBUI M MBICIUTENBHBIX MPOIECCOB, UX PE3yNbTAaTOB; BIAJETh CIOCOOAMH CaMOIIPOBEPKU,
CaMOKOHTPOJISl TIPOIIecca U pe3ysbTara PelieHuss MaTeMaTUYeCcKOi 3a/1a4H;

® MPEeIBUIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPHU PEIICHUH 33a/1a4H, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIHNOOK,
BBISIBIICHHBIX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBHE pe3yabTaTa 1A W YCIOBHUSAM, OOBSCHATH MPUYUHBI
JNOCTHIKEHHSI WM HEAOCTI)KCHHS PE3yabTaTOB JIESTEIBHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.
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HNPEIMETHBIE PE3YJIBTATbBI

[IpenmertHsie pe3ynbTaThl ocBoeHus IIpumepHoii paboueil mporpaMmbl 10 MaTeMaTHKE
MIPEJCTABIICHBI MO TOJjaM 00yUeHHs B paMKax OTAEIbHBIX KYpCOB B COOTBETCTBYIOIIUX pa3zeiax
Hacrosuen IIporpammel.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUSA IPUMEPHOM
PABOYEM ITPOTPAMMBI KYPCA
(I1O0 TOAAM OBYYEHMUS)

OcBoenne yueOHOTO Kypca «Anredpa U Hadasa MaTeMAaTHYECKOTO aHAIM3a» Ha YPOBHE
cpenHero oouero oopa3zoBaHUs JOKHO OOECIEUMBATH JIOCTHKEHUE CIEIYIOIIUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 knacc

Yucsia 1 BBIYUCTEHUS

CB00OOIHO oOmEpUPOBaTh TMOHITHSMHU: PAIMOHAIBHOE 4YHUCIIO, OECKOHEYHasi MepHOauYEecKas
IpoOb, MPOIEHTHI, UPPALMOHATILHOE YHCIIO; MHOXECTBAa PAIMOHATBHBIX M JCHCTBUTEIBHBIX
qucell; MOYJb JEMCTBUTEIBLHOTO YUCIIA.

[IpuMensTh poOM W TPOIEHTHI JJIs PElIeHUs MPUKIAAHBIX 3a7a4 W3 Pa3IMYHBIX OTpaciei
3HaHUM U PEATbHOM )KU3HU.

[IpuMeHsaTh TPUOMMKEHHBIE BBIYMCICHUS, TpPAaBWJIa OKPYTJEHUS, TMPUKUAKY U OIECHKY
pe3yabTaTa BEIYUCICHUM.

CBoOO/IHO omepupoBaTh MOHSATHEM: CTENEHb C IEJNbIM [OKa3aTeleM; MCIO0JIb30BaTh
MOXOAIIYI0 (pOpMYy 3amucu JEHCTBUTENBHBIX YHCEN IS PEIICHHs] MPAKTHYECKUX 3a1ad U
MPEACTABJICHUS JAHHBIX.

CB00OOHO OTIEPUPOBATH MOHATHEM: ApU(PMETHIECCKHII KOPSHb HATYPAIbHOU CTETICHHU.

CB0OOIHO ONIEPUPOBATH MOHITHEM: CTENEHb C PAllIOHATIHLHBIM MOKA3aTEIEM.

CBoOOHO omepupoBaTh NOHATUAMM: JorapudM UHcIa; JECATUYHBIE M HaTypaJbHbIE
Jorapu(mel.

CBOOOIHO oOmMEpUpPOBATH MOHSTUAMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHIE€HC YHUCJIOBOTO
apryMeHTa.

OnepupoBaTh NOHATHAMU: APKCUHYC, APKKOCUHYC U apKTAaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

CB060HO omepupoBaTh MOHATUSAMH: TOKIECTBO, yYpaBHEHHE, HEPABEHCTBO, PABHOCHJIbHbBIE
YPaBHEHUS U ypaBHEHUS-CIICACTBHS; PABHOCUIIbHBIE HEPABEHCTBA.

[TpuMeHsATh pa3aryHble METO/Ibl PEILIEHHs pAallHOHATIBHBIX U APOOHO-pAllMOHATIBHBIX YPaBHEHUH;
IIPUMEHATh METOJ HHTEPBAJIOB AJIs1 PEILIEHUS] HEPABEHCTB.

CB0060IHO ONEPHPOBATH MOHATUAMHU: MHOTOWIEH OT OJHON MEepeMEHHON; MHOTOUWIEH C LIEJIbIMU
KO3 pUIMEeHTaMH, KOPHH MHOTOWIEHA; NPUMEHSTH JAEJICHHE MHOIOWIEHAa Ha MHOTOWIEH C
ocTaTkoM, TeopeMmy besy u reopemy Buera yis pemenus 3anad.

CB0060OHO ONEepHUpOBaTh MOHATHAMU: CUCTEMa JIMHEHHBIX YpaBHEHHM, MaTpULa, ONpeaeTuTeIb
MaTpHLbl 2 X 2 ¥ €r0 TEOMETPUYECKUI CMBICT; UCIIOIb30BaTh CBOMCTBA ONPENEIIUTENS 2 X 2 I
BBIYUCIICHUS €r0 3HAYCHMS, NPUMEHATH OIPEIEIUTENIH I PELICHUS CUCTEMbl JIMHEHMHBIX
YPaBHEHUH; MOJEIUPOBATh PEalbHbIE CUTYallUH C IOMOIIbIO CUCTEMBI JTUHEHHBIX YPaBHEHUH,
HCCIEA0BAaTh MOCTPOCHHBIE MOJECIIN € TIOMOLIBIO MATPULL U ONPEAECIUTENIEH, HHTEPIIPETUPOBATh
MIOJTY4YEHHBIN pe3ynbTar.

Hcnonb30BaTh CBOWCTBA IEHCTBUN C KOPHAMU JJIS TPeoOpa30BaHUs BIPAXKEHUI.

BbInonHATE npeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, COJEPIKALINX CTENEHU C PallMOHAIBHBIM
[IOKa3aTeseM.

Hcnonb3oBathk cBOKCTBA Jorapu(MoB Ui MpeoOpa3oBaHus Jorapu(pMHUUECKUX BEIPAKEHUI.
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CB00OHO OIEpUPOBATh MOHATHAMH: HPpAlMOHAIBHBIC, MOKa3aTeIbHbIEe U JIorapu(MUIeCKue
YpaBHEHHUS; HaXOJUTh UX PEIICHUsS C MOMOINBIO PAaBHOCWIIBHBIX MEPEX0J0B MU OCYIIECTBIISSA
IIPOBEPKY KOPHEH.

[IpuMeHsTH ~ OCHOBHBIE  TPUTOHOMETPUYECKHE dopMmynsl Ui 1peoOpa3oBaHUS
TPUTOHOMETPHUYECKUX BBIPAKECHUI.

CB0oOOHO  OmepHpOBATh  TMOHSATHEM: TPUTOHOMETPUYECKOE  ypaBHEHWE;  IMPHUMEHSTh
HE00X0AMMBbIE (POPMYITBI TSl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX YPABHEHUH.
MoenupoBaTh peajabHbIE CUTYallMd Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHHUS,
HEPaBEHCTBA 10 YCJIOBUIO 3aJa4yM, HCCIEAOBaTh IOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAHUEM
ammapara anreOpsl.

DyHKIUH U TpaguKH

CB00OO1HO onepUpoBaTh MOHATUAMU: QYHKIIHS, CIOCOOBI 3a/1aHus (PYHKIIMH; B3aUMHO OOpaTHBIE
GyHKIMM, KOMOO3MLIMS  (QYHKUMHA; rpaduk  (QYHKOUH;  BBINOJHATH  DJIEMEHTapHbIE
npeoOpa3oBaHust rpauKoB QyHKIUH.

CB0OOIHO omepupoBaTh MOHATHIMU: 00JIACTh OINPENEIECHNUS U MHOKECTBO 3HAYeHHM (QyHKIUH,
HyNIU QYHKIHMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

CB0OOIHO OTepUpPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (DYHKIUU, TEpHOUYEecKe (YHKIINH,
MIPOMEXYTKH MOHOTOHHOCTH (YHKLHH, MAKCUMYMbl U MUHUMYMBbI (YHKIMH, HauOoJsbliee U
HauMeHblIee 3HaueHue QYHKINUN Ha TPOMEXKYTKE.

CBOOOJTHO omepupoBaTh MOHATUSMU: CTENEeHHas (QYHKIUS C HATypaJbHBIM M  IEJIbIM
nokasareseM, rpaduk CTENEeHHON (YHKIMM C HaTypaJlbHbIM U ILIEJbIM TOKa3aTelleM; rpaduk
KOPHS N-0i1 cTeNeHn Kak GyHKIUN 0OpaTHOM CTENEHU C HaTypaJbHBIM IIOKA3aTENIEM.
OmnepupoBaTh NOHATUAMU: JIMHENHHAs!, KBaJApaTUyHas U JPOOHO-TMHENWHAs (YHKLNH; BBINOIHATh
3JIEMEHTAapHOE MCCIIEIOBAHUE U TOCTPOEHHUE UX I'PapUKOB.

CB0OOAHO ONEpHpPOBATh MOHATUAMHU: IOKa3aTeldbHas W Jorapupmuueckas (QyHKIHH, HX
CBOMcTBA U IpaMKy; UCIIOJIB30BaTh UX I'padUKH JUIsl pEIIEHUs] ypaBHEHUH.

CB0OOZHO ONEpUpPOBaTh MOHATUSAMHU: TPUTOHOMETPUYECKAsh OKPY)KHOCTb, OIpE/AEIeHUe
TPUTOHOMETPUUECKUX (PYHKLUH YHUCIOBOTO apryMeHTa.

Hcnonb3oBatk rpaduku GyHKIUHN 111 MCCIeI0BaHUS ITPOLIECCOB U 3aBUCUMOCTEN IIPU PELICHUN
3aJa4y U3 JApYrux y4eOHbIX MPEAMETOB U pPeallbHOM JKU3HU; BhIpaxaTh (popMyaaMH 3aBUCUMOCTH
MEXY BEJIMYNHAMMU.

Hauyaja MaTeMaTH4YeCKOro aHaIu3a
CBoOOgHO oOmEpHpPOBaTh NOHATUSAMH: apuUPMETHUeCKas M TeOMETpPHUYEcKas IPOTPecCHs,
OeCKOHEYHO YOBIBaoIIas T€OMETPUYECKast MPOrPeccusl; TMHEHHBIN M SKCIIOHEHIIHAIBHBIA POCT,
(opmyna CI0KHBIX MPOLIEHTOB; UIMETh ITPECTABICHUE O KOHCTAHTE €.
Hcnionp30BaTh Mporpeccuu isl pelieHHs pealbHbIX 33/1a4 IPUKIAIHOTO XapaKTepa.
CBOoOOJHO  OMNEpUpPOBATH  TOHATUSIMH: HOCJICIOBATEIFHOCTh, ~ CHOCOOBI  3aJlaHus
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE  OTPAaHNYCHHBIC MIOCIIEA0BATEIbHOCTH; TIOHUMAaTh OCHOBBI
3apOoXKIEHUS] MAaTEMaTUYECKOTI0 aHaIN3a KaK aHainu3a OECKOHEYHO MaJlbIX.
CB00OHO ONEpHPOBATH MOHATUAMHU: HENpPEpbIBHbIE (QYHKIMH; TOYKH pas3pbiBa TIpaduka
(GyHKIMHU; aCUMITOTHI FpaduKa GYHKIUH.
CB00601HO onepupoBaTh MOHATHEM: (YHKIUS, HETIPEPhIBHAS HA OTPE3Ke; MPUMEHATh CBOWCTBA
HeNpepbIBHBIX (DYHKUMN AJIS pelieHus 3aaad.
CB00601HO onepupoBaTh MOHATUAMU: TIepBasi U BTOPas MPOU3BOHBIE (YHKIMH, KacaTeslbHas K
rpaduKy QyHKIHH.
BbIuncnare npousBOAHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO M KOMIIO3ULMUH ABYX (YHKIIUH;
3HATh MPOU3BO/IHbIEC ATIEMEHTAPHBIX (PYHKIIMH.
Vcnonbp30BaTh T€OMETPUUECKUM U (PU3NUECKUI CMBICIT IIPOU3BOHOM /ISl peIlIeHus 3a/1au.
MHo:KecTBa H JIOTHKA
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CB00601HO OTIEpUPOBATh MOHATUSMH: MHOYKECTBO, ONIEPAIIMH HA/l MHOXKXECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN aIapaTr JUlsl ONUCAaHUs PEaJbHBIX IPOLECCOB H
SBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYTUX YIeOHBIX MPEIMETOB.

CB00OOJHO ONEpUpOBaTh NOHATUSAMU: OIpE/esIeHHE, TEOpEMa, ypaBHEHHE-CIIEACTBHE, CBOMHCTBO
MaTeMaTH4eCKOro 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.

11 knacc

Ymncna v BbIYUCICHUS

CB000IHO OTIEPHPOBATH MOHATHIMH: HATypAJIbHOE U LIEJI0€ YUCIIO, MHOKECTBA HATYpPalbHBIX U
LETBIX YMCEN; UCTOJB30BaTh Mpu3Haku aenumoctu 1enbix yucesn, HOJl u HOK natypanbHbIxX
qycen AJIs peleHus 3a1a4, IpUMeHsTh alroput™ EBknuna.

CB0OOJIHO OmnepupoBaTh MOHATHEM OCTAaTKa MO MOJIYINIO; 3alKChIBATh HATypalbHbIE YHCIA B
Pa3IMYHbIX MO3UIMOHHBIX CUCTEMAaX CUMCIIECHHUS.

CB0OOJIHO OmepUpoBaTh MOHATUAMU: KOMIIJIEKCHOE YMCIIO U MHOKECTBO KOMIUIEKCHBIX UYHCEN;
MPEJCTaBIATh KOMIUIEKCHBIE 4MCIa B aireOpamdeckol M TPUTOHOMETpHUYECKoH (dopme,
BBITNIOJIHATH apu(PMeTHUYeCKue onepalnny ¢ HUIMH U 1300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA

CB0OOJIHO OmepHpoBaTh MOHITHUAMH: MpPPALMOHAIbHBIE, MOKa3aTelbHbIE U JIOTapu(pMUUYECKHE
HEPABEHCTBA; HAXOJAUTh UX PEUICHUS C IOMOIIBIO PAaBHOCHIIBHBIX IIEPEXOOB.

OcyiecTBIATh 0TOOP KOPHEH NMPH pElIeHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS.

CBoOOIHO  omepupoBaTh  MOHATHEM  TPUTOHOMETPUYECKOE  HEPAaBEHCTBO;  INPUMEHSTh
Heo0XxoAuMble (OPMYIIbI [Tl PELLICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB.
CB0OOAHO oOmepUpoBaTh MOHATHSAMU: CHCTEMa M COBOKYINHOCTb YPaBHEHMH M HEPaBEHCTB;
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIICJICTBUS; HAXOAUTh PEUICHHUS] CUCTEMBI U COBOKYITHOCTEH
palMOHANIBHBIX, WPPALMOHAIBHBIX, IOKA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABEHCTB.

Pemate  panuoHanbHBIE,  UppallMOHANIbBHBIE,  IOKa3aTelbHble,  Jorapu(pMUUEecKue U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILKNE MOLYJIN U NTapaMeETPBl.
[IpumensTh rpaduyeckue MeTOAbI JUIsl pEeleHHs YpaBHEHMH M HEpaBEHCTB, a TaKXe 3a/1ad ¢
napaMmeTpamu.

MoenupoBaTh peajabHble CUTYallMM Ha sI3bIKE alreOpbl, COCTABIIATH BBIPAKEHUS, YpaBHEHMUS,
HEPABCHCTBA U HMX CHCTEMBI IO YCIOBHMIO 3aJaud, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
HCIOJIb30BAHUEM allllapara ajareOpsl, THTEPIPETUPOBATH MOTYYEHHBIH pe3ysbTar.

DyHKUUM U TPaPUKHU

Crpouts rpaduku KOMIO3UIUU (QYHKIUI C TOMOIIBIO JIEMEHTAPHOTO MCCIIEI0BAHUS U CBOMCTB
KOMITO3UIIUH IBYX (DYHKITUH.

Crpouts reomeTpuyeckue 00Opas3bl ypaBHEHUH U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.
CB0OOTHO ONIEPUPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPUUYECKUX (DYHKITHI.

[TpuMeHITh GYHKIUU AJ11 MOACTHUPOBAHUS U UCCIIEI0OBAHUS PEATBHBIX MPOIIECCOB.

Hayana maTeMaTH4ecKOro aHaJIm3a
Hcnonp30BaTh TPOU3BOJHYIO sl UCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTB M SKCTPEMYMBI.
HaxonuTh HanbosblIee 1 HaMMeHbIIee 3HaueHUs (PyHKIIMU HEeNpPepbIBHON Ha OTpE3Ke.
Hcnonp30BaTh MPOU3BOJHYIO JJIS HAXOXKACHUS HAWIYYLIETrO pEIIeHUs B NMPHUKIAIAHBIX, B TOM
qucie COLUAIBbHO-d)KOHOMHUYECKUX, 3ajayax, I ONpEAETCHUS CKOPOCTH U YCKOpPEHHS
nporiecca, 3alaHHOro (GopMyIoil Uiu rpaduKkoMm.
CB00OHO OmEpUpOBaTh MOHATHSAMM: IepBOOOpa3Has, OINpeaeNEHHBIH HHTErpai; HaxoIUTh
nepBooOpa3Hble  DJIEMEHTapHbIX  (QYHKUMH M BBIYMCIATH  MHTErpal 1o  ¢opmyle
Herorona—IJleiiOHuna.
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HaxonuTs miomany miockux Guryp u 00bEMBI T€J ¢ TOMOIIBIO HHTErpaa.

WmeTp mpenacTaBieHHME O MAaTeMaTHYeCKOM MOJEIMPOBAHUM Ha TPUMEpPE COCTaBJICHHUS
middepeHInanbHbIX ypaBHEHUH.

Pemate mnpukimagHple 3amadd, B TOM YHCIIE COLMAIBHO-3KOHOMHUYECKOTO U (H3UUECKOTO
XapakrTepa, CpeJiICTBaMH MaTeMaTUYECKOTO aHAIH3a.

IlnanupyeMble npeaMeTHBIE Ppe3yJbTaThl 0cBOeHus1 [IpumepHoii padoueii mporpamMmmel (110
roaam o0y4eHmus)

OcBoenune yuebHoTO Kypca «['eomeTpusi» Ha ypOBHE CpeAHEro oOmero oopa3oBaHHUs
JOJKHO 00€CTIeunBaTh IOCTH)KEHUE CIIeYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:
10 knacc
CBOOOJTHO OIMEpUPOBATH OCHOBHBIMHU TMOHSATHSIMH CTCPEOMETPUHM TIPH PEIICHWH 3a7ad |
MIPOBEJICHUN MaTEMaTUICCKUX PACCYKICHUH.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX MPHU PEIICHUN T€OMETPHUSCKUX 3a/1ad.
KnaccudumupoBaTs B3aMHOE pacIoOIOKEHUE TPSMBIX B TPOCTPAHCTBE; IIJIOCKOCTEH B
MIPOCTPAHCTBE; MPSAMBIX M IIIOCKOCTEH B TIPOCTPAHCTRBE.

CBOOOJTHO OTIEPUPOBATH TIOHATUSAMH, CBSI3aHHBIMU C YIJIAMH B TIPOCTPAHCTBE: MEKIY MPSIMBIMHU
B IPOCTPAHCTBE; MEXIAY MPSIMOU U TNIOCKOCTHIO.

CB00OJTHO OTIEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C MHOTOT'PAHHHUKAMH.

CBOOOJTHO  pacro3HaBaTh OCHOBHBIE BHJbIl MHOTOTPAaHHHWKOB  (TIpU3Ma, IHUPaMH/IA,
MPSIMOYTOJIbHBIN Napajuiesenunen, Kyo).

KnaccuduimpoBaTs MHOTOTpaHHUKH, BRIOWpasi OCHOBAHUS IS KJIaCCU(PUKAIIAN.

CB0OOTHO ONIEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMU C CEYEHHMEM MHOTOIPAaHHUKOB IJIOCKOCTBIO.
BoinmonHATe mapajuienbHOE, LEHTPaJbHOE W OpPTOTOHAIBHOE MPOEKTHpOBaHHE QUIYyp Ha
IJI0CKOCTB; BBIMOIHATH U300pakeHust GUTyp Ha IUNIOCKOCTH.

Crpouth ce4eHHs] MHOTOTPaHHUKOB Pa3IMYHBIMH METOJAMHU, BHIIOJHATH (BHIHOCHBIE) MIIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BUI CBEPXY, COOKY, CHHU3Y.

BbruncnsaTe miomaay moBepXHOCTEH MHOTOTPAHHHUKOB (IpU3Ma, MHUPaMHaa), T€OMETPHUECKUX
TeJ ¢ MPUMEHEHHEM (HOpMYyIL.

CBOOOIHO OmMEpUPOBATH MOHATUSMU: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OChb U IUIOCKOCTb
CUMMETPUU; UEHTP, OCh U TNIOCKOCTh CUMMETPUH (DUTYPBI.

CBOOOJIHO OmMepuUpoBaTh MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
MIPOCTPaHCTBE.

BoInosHATh AeiicTBUS HaJl BEKTOPAMHU.

Pemarp 3amaun  Ha  J0Ka3aTENbCTBO MAaTEeMAaTHMUECKUX OTHOIIEHUH U HaXOXACHUE
reOMETPUYECKUX BEIMYUH, IPUMEHSSI U3BECTHBIE METO/IbI MPU PEIICHUH MaTeMaTHYeCKUX 3aa4
MOBBIIIEHHOTO U BHICOKOTO YPOBHSI CIIOKHOCTH.

[IpumeHsTH mpocTeifiie NPorpaMMHbBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPH PEIICHUH CTEPEOMETPUUYECKIX 3a/ad.

W3Bnekarb, mnpeoOpa3oBbIBaTE W HHTEPHIPETUPOBATh HHMOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMeTPHUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

[IpuMeHsATh MONyYeHHbIE 3HAHHUS Ha MPaAKTHUKE: CPaBHUBATh M aHAIM3UPOBATH pearbHbIC
CUTYaIlul, TMPUMEHSATh H3y4YCHHbIE TOHSATHSA B TPOIECCe MOMCKA PEUICHHs MaTeMaTHYeCKH
chopMynupoBaHHON MpoOIEMBbl, MOJEIUPOBATh pEAbHbIE CUTYallMd Ha S3BIKE T'€OMETPUH,
HCCIIEeIOBaTh MOCTPOCHHBIE MOJENU C HCIOJIb30BaHHEM T'€OMETPHUECKUX TMOHATUN U TEopeM,
amnmapata anreOphl; perarh NPaKTUYeCKHUe 3a1a4H, CBSI3aHHBIE C HAX0XKJICHUEM IeOMETPUUECKUX
BEITUYHH.

Nmers mpenctaBieHuss 00 OCHOBHBIX J3Tamax pa3BUTHS TEOMETPUM KaK COCTaBHOW dYacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJOTHI.
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11 knacc

CB00OHO oOMEpUpPOBATh MOHATHSAMHM, CBSI3AHHBIMH C [MJIMHIPUYECKOH, KOHHYECKOW U
chepruuecKoil MOBEPXHOCTIMH; OOBSICHITH CIIOCOOBI MOJTyUSHUSI.

OmnepupoBaTh MOHATUSMH, CBA3aHHBIMU C TEJIaMH BPAIICHUS: IIMIMHIPOM, KOHYCOM, cepoiil u
[IapOM.

Pacnio3naBare Tena BpamieHus (LWIMHAP, KOHYC, cdepa W map) M OOBICHATH CIIOCOOBI
MOJTyYEHUS TeJl BPALICHUS.

KrnaccuduimpoBars B3auMHOE pacioioskeHre cepbl U MI0CKOCTH.

BbuucnaTe BeNMYMHBI 3J€MEHTOB MHOTOIPAaHHHKOB W TEJ BpAIleHHS; OOBEMBI M IUIOIIAIH
MOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJI BpAIIEHHs, TEOMETPHYECKHX TEeJI C MPUMEHEHHEM
dhopmy.

CB0OOHO oOmEpUpOBaTh TOHSATHAMH, CBSI3aHHBIMH C KOMOHMHAIIMSIMH TEJ BpAaIICHUS U
MHOTOT'PaHHUKOB: MHOTOTPAHHUK, BIIMCAaHHBIM B cepy W OMUCAHHBIA OKOJIO cepsl; cdepa,
BITMCAaHHAS B MHOTOTPAaHHHK WJIH TEJIO BPAIICHUSI.

BbIUuCIATE COOTHOMIEHHSI MEXK Ty TUTOIIA SIMH MTOBEPXHOCTEH 1 00BEMaMU TTOJOOHBIX TEII.
N300paxkaTe u3ydaemble (QUIyphl; BBIMNOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB
MPOCTBIX 00BEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y; CTPOHUThH CEUSHHSI TEJ BPAICHHSL.
W3BnekaTh, WHTEPIPETHPOBATH M MPEoOpa3oBBIBaTH HH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPUIECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTeKaxX U pUCYHKAX.

CB000THO OTIEpUPOBATh MOHATHEM BEKTOP B TIPOCTPAHCTBE.

BEITONHATE OTepauy HajJl BEKTOpaMHU.

3amaBarh MIIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO IMHAT.

Pemats reomerpuyeckue 3aayd Ha BBIUMCICHUE YIJIOB MEXIY NPSIMBIMU U IUIOCKOCTSIMU;
BBIYHMCIICHUE PACCTOSIHMA OT TOYKU JO IJIOCKOCTH; B IIE€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a IIPY PELICHUH.

CBOOOTHO OmEepUpOBaTh MOHSTHUSIMH, CBS3aHHBIMH C JABM)KEHHEM B IPOCTPAHCTBE; 3HATh
CBOMCTBA IBWKCHUI.

BBITIOJIHATh M300pa’K€HUsT MHOTOIPAHHUKOM M Tell BPAIEHUs MpHU MapajljieIbHOM IepeHoce,
LIEHTPATbHOM CHUMMETpPUH, 3€pKaJIbHOM CHUMMETPHUM, TpPU [OBOPOTE BOKPYr MPSMOI;
npeoOpazoBaHus OI00HS.

Crpouth ceueHUS MHOTOTPAHHHKOB M TEJ BpALICHHS: CEUYEHUs LWIMHApa (HmapauiebHO U
MEPIEeHIUKYIIAPHO OCH), CEYeHHUs KOHyca (MapajuielbHO€ OCHOBAHUIO U MPOXOJSIIee uepes3
BEpPIIMHY), CEYCHUS 1Iapa.

Hcnonb3oBaTh METOABl MOCTPOSHUS CEUEHHMM: METOJ CIEAOB, METOJ BHYTPEHHEro
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIEeH MIOCKOCTH.

Jloka3bpIBaTh FT€OMETPUYECKHUE YTBEPIKACHUS.

[IpumensaTs  reomerpuueckue  GakThl A peUIeHHs  CTEPeOMETPUYECKHX  3ajad,
MIPEIOIAraloINX HECKOJIbKO IIaroB PEHIeHMs], €CIH YCIOBHS MPUMEHEHUS 3a/laHbl B SIBHOU U
HESIBHOU (opMe.

Pemarp 3amaun  Ha  J0Ka3aTENbCTBO MAaTEeMAaTHMUECKUX OTHOIIEHUH U HaXOXACHUE
TreOMETPUYECKUX BETUYHH.

[IpuMeHsATH MpOrpaMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHKALIMOHHbIE CHUCTEMBI MpHU
peLIeHNH CTEPEOMETPUYECKUX 3a]1auy.

[IpuMeHsATH MOJydYeHHblE 3HAHMA Ha MpPaAKTHKE: CPaBHMBATh, AHAJIU3UPOBATh U OLIEHUBATb
peanbHble CUTYyalluy; MPUMEHATh U3y4eHHbIE OHATHUS, TEOPEMBI, CBOMCTBA B Mpoliecce MOUCKa
peleHust MareMaTuyecku chopMyIMpOBaHHOM MPOOIEMBI, MOJIEIMPOBATh pealibHble CUTYalluu
Ha SI3bIKE T€OMETPHUH, UCCIIE0BATh MOCTPOCHHBIE MOJIENTH C UCIOJIb30BAHUEM I'€OMETPHUECKUX
NOHATUH M TeopeM, ammapara anreOpbl; pemaTh NpPaKTHUECKHe 337adH, CBA3aHHBIE C
HaXO0KJICHUEM T'€OMETPUUYECKUX BEJINYHH.
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Nwmerp mnpencraBiaeHuss 00 OCHOBHBIX 3Tamax pa3BUTHUS TIE€OMETPUM KaK COCTAaBHOM YacTu
¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

ITAHUPYEMBIE HIPEAMETHBIE PE3YJIbTATBI OCBOEHUA MNPUMEPHOH
PABOYEU ITPOI'PAMMBbI BEPOATHOCTDb U CTATUCTHUKA (I10 'OJAM
OBYYEHMUA)

OcBoenne yueOHOTO Kypca «BeposiTHOCTh M CTATUCTUKa» Ha YPOBHE CPEIHEr0 OOIIEero
o0pa3oBaHUs JOJDKHO 00ECIIeUnBATh JIOCTHIKEHUE CIICAYIONIUX MPEAMETHBIX 00pa30BaTEIIbHBIX
pe3ynbTaToOB:

10 kaace

e (CB0OOOJHO omepupoBaTh MOHATUSAMU: Tpad, IIOCKUM rpad, cBA3HBINM Irpad, myTh B rpade,
L[eNb, LUK, JePEBO, CTENIEHb BEPIINHBI, AEPEBO CIYyYalHOTO SKCIIEPUMEHTA.

e (CB0OOOJHO ONEPUPOBATh MOHITUSIMU: CIIydalHBIM 3KCIIEPUMEHT (OIIBIT), CilyyaiiHOoe COOBITHE,
AIIEMEHTapHOE CilydyailHO€ COOBbITHE (2JEMEHTAPHBIM HMCXOM) CIy4alHOIO OIbITa; HAaXOIUTh
BEPOSITHOCTH COOBITHI B OIBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMHU.

e Haxomute u QopMmynmupoBath COOBITHS: TiepeceueHue, OOBbEAMHEHUE JAaHHBIX COOBITHH,
coObITHE, TPOTHBOIOJIOXKHOE JaHHOMY; HCIOJb30BaTh JAWArpaMMbl Diifiepa, KOOPAMHATHYIO
NpsMYI0 JJsl pelleHus 3a7ad; IMO0Jb30BaThCsl (OPMYION CHOXKEHUS BEPOATHOCTEM s
BEPOSITHOCTEH JIBYX U TpeX CIydailHbIX COOBITUH.

e OmnepupoBaTh NOHATUSAMU: YCIIOBHAsI BEPOSITHOCTh, YMHOKEHHE BEPOSTHOCTEH, HE3aBUCHMbIE
COOBITHS, AEPEBO CIY4allHOTO SKCIEPUMEHTA; HAXOIUTh BEPOSTHOCTH COOBITHH C MOMOIIbIO
IIpaBUJIa yMHOXKEHUS, JepeBa CIIydallHOro OIbITA, HCHOJb30BAaTh (OPMYTy IOJHOU
BeposTHOCTH, opMyiny baiieca mpu penieHnn 3amad; onpenessiTh HE3aBUCHUMOCTh COOBITHH TIO
(bopMyIe U 0 OpraHu3aluy CIIy4alfHOTO SKCIIEPUMEHTA.

e [IpuMeHATp H3ydyeHHbIE KOMOUHATOpHBIE (OPMyIBl [UId IEPEUYUCICHHUS SJIEMEHTOB
MHOJKECTB, JJIEMEHTApHbIX COOBITHI CIy4allHOTO OMNbITa, pEUIeHHUA 3a7ad [0 TEOpUHU
BEPOSITHOCTEH.

e (CB00OOJIHO OnepupoBaTh MOHATHAMM: OMHAPHBIA ClIydallHBIA ONBIT (MCIBITAHHE), YCIEX U
HeyJaya, He3aBUCUMbIC HCIBITAHMSA, CEpPHsl UCHBITAHUNA; HAXOJUTh BEPOSITHOCTU COOBITHIHA: B
CEpUHU UCIBITAaHUM 1O MEPBOTO YCIEXa; B CEPUM UCIBITaHUN bepHyIUIH; B ONBITE, CBA3aHHOM CO
ClIy4aiiHbIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH.

e (CB0OOJIHO ONEpHpOBaTh MOHATUAMM: CllydaiiHas BEIMYUHA, PACIpEEICHUE BEPOSITHOCTEH,
JaMarpamma pacupezeneHus, OuHapHas ciydaiiHasi BEJIMYUHA, FeOMETpUYEcKoe, OMHOMHUAILHOE
pacnpeeieHue.

11 xaacc

e OnepupoBaTh NOHATUSMHU: COBMECTHOE pacHpeleleHUEe JABYX CIy4YalHbIX BEJIHMYHH;
MCII0JIb30BaTh TAOIUILy COBMECTHOTO PACIpPEICIICHUs BYX CIy4allHbIX BEJIMYMH Ui BbIJCICHUS
pacrnpeneneHus Kaxx101 BETMYUHBI, ONIPEIeICHUsI HE3aBUCUMOCTH CIIyYalHbIX BEJIUYHH.

e (CBOOOTHO OMEpUPOBATH MOHSATHEM MATEMATHUYECKOTO OXKHUAAHUSA CIy4ailHOM BeIHMYMHBI
(pacmpenieneHus); MPUMEHSATh CBOWCTBA MAaTEMAaTHUYECKOTO OXXKHMJAHUS TPHU PEIICHUU 3a/ad;
BBIYHCIISATH MAaTEMATUYECKOE 0KHUITaHuE OMHOMHUAIILHOTO M TEOMETPHUYECKOT0 paclpeaeIeHHIA.

e (CBOOOTHO OmMEpUpOBaTH MOHATUSAMU: AUCIIEPCHS, CTAHIAPTHOE OTKIOHEHHE CIy4ailHOM
BEITUYMHBI; MPUMEHSTh CBOWCTBA MUCIEPCUU CIYYalHOW BENUYMHBI (pacmlpeleneHus) Mpu
pelIeHun 3aay; BBIYUCIATH JUCIEPCUI0 M CTAHJAPTHOE OTKJIOHEHHE T€OMETPUYECKOTO U
OMHOMHUATBHOTO pacrpeaeIeHui.

e BbUKCHATH BBIOOPOYHBIC  XapPAKTEPUCTUKA TIO JaHHOM BBIOOpKE ©  OIICHUBATH
XapaKTePUCTUKN TEHEPAIbHON COBOKYMHOCTH JaHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHUKAM.
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OneHuBaTh BEPOSITHOCTU COOBITUM M IPOBEPSATH IPOCTEHIIME CTAaTUCTUYECKUE TUIOTE3bI,
I10JIb3YSICh U3YUYEHHBIMU PacCIpeIEICHUIMU.
COJEPKAHUE YYEBHOI'O KYPCA (I1IO TOAAM OBYYEHMUA)

10 kacc

I'pad, cBs3HbIM Tpad, myTH B rpade: HuKibl U 1end. CTeneHs (BaleHTHOCTD) BEPUIMHBI.
I'padbr Ha mmockocTu. JlepeBssi.

CrydaiiHbple SKCIIEPUMEHTHI (OIBITBI) U CIIy4aifHbIE COOBITHSA. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BepoaTrHoCTh cilyyaliHOTO COOBITHS. BIM30CTh 4acTOTBI U BEPOSTHOCTU COOBITHA.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

Omneparuu Haj COOBITHSMU: TIEpeceueHre, 00beIMHEHNE, POTUBOIOJIOKHBIE COOBITHSI.
Huarpammsl Ditiepa. @opmysa CI0KEHUsI BEPOSITHOCTEH.

VYcnoBHas  BEpOSATHOCTb.  YMHOMKEHHME  BEposATHOCTEH. JlepeBo  ciay4allHOTO
skcriepuMenTta. @opmya nmosHo# BepositTHocTu. Dopmyna baiteca. HezaBucumbie coObITHSL.

bunapHplii ciyyailHeli ONBIT (MCIIBITAaHME), ycleXx U Heyaada. HesaBucumble
ucnelTanud. Cepusi HE3aBUCUMBIX MCIIBITAaHUM /10 TiepBoro ycrnexa. [lepectaHoBkU U pakTOpHalL.
Uucno coueranwnii. Tpeyronbuuk [Tackans. ®opmyna 6mHoma HeroToHa.

Cepust He3zaBUCHMBIX ucnblTaHuid bepnymin. CnyuaiiHbelii BbIOOp U3 KOHEYHOMU
COBOKYITHOCTH.

CnyuaiiHass BenuuunHa. PacnpeneneHue BeposiTHOCTEW. Jlmarpamma pacnpenesneHus.
Onepanuun  Haj ciaydyallHBIMU BeIMYMHAMHM. buHapHas ciy4aliHas BenuuuHa. [Ipumepst
pacnpeziesieHui, B TOM YHCJIie TeOMETPUUYECKOE U OMHOMHAIIBHOE.

11 kaace

CoBMecTHOE pachpeleseHue JBYyX ClaydallHbIX BeauduH. HesaBucumbie ciydaitHbie
BEJINYMHBI.

MareMaTtnueckoe  OXHJAHWE CIy9alHOW  BenWuMHBl  (pacmpeneneHus). [Ipumepbr
MPUMEHEHHUs] MaTeMaTU4YecKoro OKuJaHus (cTpaxoBaHue, JoTepes). MaremaTudeckoe
OXKMJITaHWE OWHAPHOW CIydalHOW BETWYMHBI. MaTeMaTHYECKOE OKHMJIAHUE CYMMBI CITydalHBIX
BETUYMH. MaTeMaTnyeckoe 0)kKMIaHuEe TeOMETPUYECKOT0 U OMHOMHUAIBHOTO PACIpeIeICHHH.

Jlucniepcus U cTaHAApPTHOE OTKJIIOHEHHE CIy4ailHON BeIMYUHBI (pacnpenenenus). Jucnepcus
OuHapHOU ciyyaiiHOM BenWuyuHBL. MaTtemaTtuyeckoe OXXKUAAHHUE TMPOU3BEACHUS M JUCIIEPCUS
CyMMbl HE3aBHUCHUMBIX CiIy4allHbIX BeJW4YuH. Jlucmepcuss W CTaHJApPTHOE OTKIOHEHUE
OMHOMHUANBHOTO pachpenenenus. Jlucnepcus M CTaHIApPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHus.

HepasenctBo UeOniméBa. Teopema UeOwiméBa. Teopema beprymmn. 3akoH O0NBIIMX YHCET.
Bri6opounslii Mmetos uccienopanuii. Beibopounsie xapaktepuctuku. OlieHUBaHUE BEPOSTHOCTH
cOOBITHS TIO BBHIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX TMIOTE3 C MOMOMIBIO M3YYEHHBIX
pacnpeencHui.

HenpepsiBHble ciiydaiinble BenuuuHbL. [Ipumepbl. @yHKIUS IUIOTHOCTH BEPOATHOCTU
pacnpeneneHusa. PaBHOMepHOE pacnpeleneHie W €ero CBOMCTBA. 3ajaud, NPUBOISAIINE K
MOKA3aTeIbHOMY pacCHpeleseHUI0. 3alayd, MPUBOJSALUIME K HOPMAJIBHOMY PACIPEICICHHUIO.
OyHKIMS TIOTHOCTH BEPOSITHOCTH TOKA3aTeNbHOTO pachpeneseHus, (YHKIHS TUIOTHOCTH
BEPOSATHOCTH HOpPMaJbHOrO pacnpeneneHus. OyHKIMS MIOTHOCTH M CBOMCTBA HOPMAaJbHOTO
pacrnpeneneHus.

[TocnenoBaTenbHOCTh OJWHOYHBIX HE3aBUCHMBIX COOBITHHA. 3afauu, MPUBOIAIINE K
pacnpenenenuto [lyaccona.

KoBapuamuss nByx cnyudaiiHbix BenuuuH. KosdduimeHT nuHEHHOW  KOPpENsIIU.
CoBMecTHbIe HAOMIOZCHUS TBYX BEIHUMH. BeIOOpOUHBI KOdhGUIMEHT Koppensiun. Paznndne
MEXy JUHEHHON CBS3bI0 M NMPUUYMHHO-CIIECTBEHHON CBs3bl0. JIMHEWHas perpeccus, METO]
HaWMEHBIINX KBaJIPaTOB.
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IV. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA AJITEBPA U
HAYAJIA MATEMATUHYECKOT O AHAJIN3A
(ITO TOJAM OBYYEHUS)

10 kiacc (ne menee 136 yacoB)

Ha3Banue pa3aena

OcHoOBHOE€ CoacpiKaHue

OcHOBHBIE BHIBI

(TeMBbI) paszaeia (TeMbl) AeITeIbHOCTH 00y4arommXxcst
(K0JIN4eCTBO YaCOB)
MHo:xecTBO MHoxecTBO, oOIepanuu Haj Hcnonb3oBath TEOPETUKO-
NelCTBUTEIbHBIX YHCEJI. | MHOXKECTBAMM W MX CBOWCTBA. | MHOKECTBEHHBIN  ammapar  Juid
MHoro4/jieHbl. JnarpaMmsl Diinepa—Benna. | onucanus xoaa peumeHus
PanuonanbHble [Ipumenenue TEOPETUKO- | MaTEMAaTUYECKUX 3aJad, a TaKKe
YPaBHEHUSA U MHO>KECTBEHHOTO ammapaTa JUlsl | peajbHbIX MPOIECCOB U SIBJICHUIA.
HepaBeHcTBa. CHCTeMbl | pelIeHUs 3a4a4. OnepupoBathb MOHATHSIMU
JINHEHHBIX YPaBHEHHU I PannonanbHbie YuCclia. | pallMOHAJIBHOE YUCIIO0, OeCKOHEeuHas
(24 v) OOBbIKHOBEHHBIE UM JIECATHYHBIEC | IepuoaAnYecKasi JApoOb, NPOILEHTHI;
NpoOu, NpPOLEHTHl, OECKOHEYHbIE | UPPALMOHAIBLHOE U JAECWCTBUTEIBHOE
MEePUOIUUYECKHE OpoOU. | YUCIIO; MOAYNb JAEUCTBUTEIHHOTO

[Ipumenenue npoOeit U MPOLEHTOB
JUIS pelleHns TPUKIIaJHBIX 3a/1a4.

JlericTBUTENbHBIE YJHcIa.
PanmionaneHbIe U UppaIMOHATBLHBIC
qyuca. Apubdmernueckue
omepau €  JCHCTBUTEIbHBIMU
qHCIIaMH. Monynb
JNEUCTBUTENFHOTO 4YHCIa U €ro
CBOMCTBA. [Tpubnmxénnbie

BBIUMCIICHUS, ITPaBUiIa OKPYTJICHUS,
NMPUKUJKA W OLIEHKa pe3yJbTara
BBIYMCIICHHI.

OCHOBHBIE METOJbl PELICHUS
HEeabIX W JAPOOHO-paAIMOHAIBHBIX
ypaBHEHUH u HEpPABEHCTB.
MmuorousneHsl oT oqHOH
nepeMeHHou. Jlenenue MHOrowieHa
Ha  MHOIOYWIEH C  OCTaTKOM.
Teopema be3zy. MHorounensl ¢
LEJIBIMA koahpureHTamu.
Teopema Buera.

Pemenue cuctemM IHUHEHHBIX
ypaBHEHUH. Marpuna CcucTeMBbI
JIMHENHBIX YPaBHEHMUIA.
Onpenenurens MaTpuilpl 2X2, €ro
r€OMETPUYECKUI CMBICTT "
CBOICTBA,; BBIYUCIICHUE ero
3HAYCHUS; MIPUMEHEHHE
OIIPEAEIUTENS JUIST pereHus
CUCTEMBl JIMHEMHBIX YpPaBHEHU.
Pemrenne mnpukiIagHbIX 3a4ad  C
IIOMOIIBI0 CHUCTEMBI  JIMHCHHBIX
ypaBHEHUH

qucia, MUCIOoJb30BaThb 3TH IIOHATUA
IIPU TPOBEICHHUHM PACCYKIECHUU U
JI0Ka3aTeNNbCTB, MPUMEHSITh JIpOOH U

IMPOLCHTBI JJIA peUIICHUA
MNPUKIAAHBIX 3ada4 W3 Ppa3jIUndHBIX
oTpaciedl 3HAaHUW U  peaTbHOU
KHU3HU.

Hcnoan3oBarh m0puOIMKEHHBIC
BBIUMCIICHUS, MpaBUia OKPYIJICHUS,
NPUKUIKY W OLEHKY pe3yibTaTa
BBIYHCIICHH.

IIpuMeHSATH pa3IMYHbIE METObI
pelIeHUsT palMOHAIHBIX U JIPOOHO-
pallMOHAIBHBIX YPAaBHEHUM; a TaKxKe
METOJI HWHTEPBAJIOB [Jid PpEUICHUS
HEpPABEHCTB.

OnepupoBarth NOHATHIMH
MHOTOWIEH OT OJHOM MEPEMEHHOMU,
€ro KOpHHW; TNPUMEHSTH JICJIICHUE
MHOro4YjlIecHa Ha  MHOIOWIEH C
OCTaTKOM, Teopemy be3y u teopemy
Buera s pemenus 3agad.

OnepupoBarh NMOHATHSIMU.
CUCTeMa JIMHEMHBIX  ypPaBHEHUM,
MaTpulia, ONPEIETUTENb MATPULIBL.

Hcnoan3oBarh CBOICTBa
omnpenenuTens 2x2 s BbIYUCICHUS
ero 3HAYCHMUS, NPUMEHATH
OIpEAEIUTENN JIst penieHus
CHCTEMBI JIMHENHBIX YPABHEHUN.

MopenupoBarth peanbHbIe
CUTyallUM C IIOMOIIBIO CHCTEMBI
JIMHEVHBIX YPAaBHEHUH, HCCJIEA0BATH
MIOCTPOEHHBIE MOJENU C ITOMOUIBIO

20




MaTpHI] u OIpEeaEIUTENEH,
HHTEPNPETH-POBATh  TOJIYYCHHBIN
pe3yabpTaT

DyHKIUH U rpaduKu.
Crenennas pyHKuu1 ¢
LeJbIM IIOKa3aTe1eM
(12 v)

OyHKIHS, CHocOObl 3aJaHus
¢ynkumu.  B3ammHO — OOpaTHBIC
¢bynkuuu. Kommosumus QyHKIuiA.
I'paduk dyHKIIUU. DileMeHTapHbIC

npeoOpa3oBaHus rpaduKoB
GbyHKITHIA.
O6macte  ompexaeneHus U

MHOKECTBO 3HAYCHHWH (YHKIIHH.

OnepupoBatb
byHKIHA, CII0COOBI 3aJaHusg
¢yHKIIMM;  B3aUMHO  OOpaTHBIE
(GyHKIMK, KOMIO3MLHUS (YHKIIHH,
rpaduk byHKINY, o0nactp
OTIpe/IeICHUS U MHOKECTBO
3HaYeHU! (YHKIUH, HYIH (QyHKIHH,
IPOMEXYTKA 3HAKOIIOCTOSIHCTBA;

MOHATUAMMU:

Hynmu  ¢ynkuuun.  [IpomexxyTku | nuHelHas, KBaJIpaTUyHas, JIpOOHO-
3HAKOMOCTOSIHCTBA.  YETHbIE W | IMHEWHas U CTeNeHHas QyHKIUH.
HEYETHbIE (GyHKIMH. BbInoaHATHL AJIEMEHTapHbIE
[Iepnoanueckue ¢byHKIMH. | TpeoOpazoBaHus rpaduxos
[IpomexyTku MOHOTOHHOCTH | (DYHKIIHIA.
(GyHKIMH. MakcumyMmsl 51 3HaTL M yMeThb [J0Ka3bIBATh
MUHHUMYMBI (GyHKIMY. | YETHOCTD WIM HEYETHOCTh (DYHKIIHH,
HaubGonpmee ©  HauMeHblIee | NEPUOJUYHOCTD (byHKIMH,
3HauYEHUE GbyHKIIII Ha | HAXOIUTh MIPOMEXYTKHU
MIPOMEXKYTKE. MOHOTOHHOCTH (byHKIMH,
JluneiiHasi, KBaJpaTH4Has | | MAKCUMYMbI U MUHUMYMBbI (DYHKIIUH,
TpOOHO-TMHEHHAS dbyHKIMK. | HAaUOOIBITIEE u HAaNMEHbIIIEe
DneMeHTapHOe UCCIe[lOBaHHE U | 3HaYeHHE (PYHKIMU Ha MPOMEKYTKE.
MIOCTPOCHHE rpauKoB 3THUX DopMyJIHPOBATH U
(GyHKIHIA. WLIIOCTPUpPOBaTh  rpaduyec-Ku
Crenedn C LIEJIBIM | CBOMCTBA JIMHEHHOM, KBAaJPAaTUYHOM,
nokazareneM. buaom HerotoHa. IpOOHO-TMHEHHOW W CTENEHHOM
CrenenHas byHKIUSA c | byHKIMIA.
HaTypaJbHbIM u LEJIbIM BoipaxkaTthb dbopmyaamu
nokaszareneM. EE cBoOilCTBa M | 3aBUCMMOCTH MEXIY BEIUUMHAMMU.
rpadguk 3HaTh onpe/e/ieHle U CBOMCTBA
CTENIEHW C LEeJIbIM II0Ka3aTelieM;
MOAXOJSAILYIO bopmy 3alucu
JIEACTBUTEIb-HbBIX yucen JUTSL
pelieHusl MpPaKTHYECKUX 3aJad U
MIPEICTABJICHUS JAHHBIX
Apudpmernyeckuii Apudmernueckuit KOpPEHb ®opMyJINPOBaTh, 3aNHUCHIBATH
KOpeHb N-0ii cTeneHmn. HaTypaJlbHOM CTEIIEHM W €ro | B CHMBOJIMYECKOH  (dopme U
HppannonanbHbie CBOMCTBA. HCTIOJIB30BaTh CBOMCTBA KOpPHsS N-OH
YPABHEHUSA [IpeoOpa3oBanusi  YMCIOBBIX | CTEIIEHW  JUIg  MpeoOpa3oBaHUs
(15 4) BBIPAKCHUM, COACPIKALUX CTEIIEHU | BBIPDAKCHUMN.
Y KOPHHU. Haxoautsp peleHnst
WppannoHanbHble ypaBHEHHs. | UpPAllMOHAIbHBIX ~ YPAaBHEHMHM  C
OcHOBHBIE ~ METOJBl  PEUICHMS | IOMOIIBIO PaBHOCHIIBHBIX
VPPALMOHATIBHBIX YpaBHEHUH. | IEPEXOI0B WIH OCYILECTBIIAA
PaBHOCUIIBHBIE MIEPEXOIbI B | IPOBEPKY KOPHEH.
pelIeHnH MppalMOHATIBHBIX Crpoutrs rpaduk  QyHKIUU
YpaBHEHUM. KOpHS N-Of CTemneHu Kak oOpaTHOU

CaoiicTBa u rpaduk KopHs N-
oif  cremenn  Kak  (QyHKUIMH
00paTHOM CTENEHU C HATYPAJIbHBIM

JUTSL byHKIIUN CTENEHU c
HATypaJbHBIM TOKa3aTelleM
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II0Ka3aTcJICM

Iloxka3aTtenbHas Crenenp ¢ palMOHAJIbHBIM ®opmyIHpOBaTh oONpeaeIeHHe
(pynkuus. IoKa3areseM U €€ CBOMCTBaA. CTEIEeHU c palrOHAIbHBIM
Iloxka3atenbHbIe [MokazatenpHast (QyHKIMS, €€ | mOKa3aTeneM.
yPaBHEHUS CBOMCTBA u rpaduk. BeimonnaTte npeoOpazoBaHus
(10 v) Hcnons3oBanue rpaduka GYHKIHH | YUCIOBBIX BHIPAKEHUN, COACPIKAIINX
JUIS pEILIEHUs] ypaBHEHUM. CTENEHU c panuoHaIbHBIM
[lokazarenbHbple  ypaBHEHHs. | OKa3aTEJIEM.
OcCHOBHBIE ~ METOJIbI  pELICHUS Hcnonb3oBath uugpoBbIe
II0Ka3aTeIbHbIX YPaBHEHUN pecypebl ISl TOCTPOEHUs rpaduka
[I0Ka3aTeIbHOU GbyHKIIH "
W3Yy4YEeHUs €€ CBOMCTB.
HaxoauTs pemenus
ITOKA3aTENIbHBIX YPABHEHUN
Jlorapudgmuueckas Jlorapudm uymcna. CpoiicTBa JaBaTh onpejaeieHue
(pynkuus. jgorapudma. JlecsaTnunble u | norapudma yucnia; JECITUYHOTO U
Jlorapugmuyeckue HaTypaJIbHbIE JoTapu(MBl. | HATypaJIbHOTO Jorapudma.
YPaBHEHUS [IpeobpazoBanue BBIPAKEHHI, Hcnoan3oBaTh CBOICTBA
(18 u) coJiepKantux Joraprudmel. norapuMoB ISl TIpeoOpazoBaHU
Jlorapudmuueckas QyHKIUS, | JTOrapuPMUUIECKUX BbIPaKEHUIL.
eé CBOMCTBA u rpaduk. Crpoursp rpaduk
Wcnonb3oBanue rpaduka ¢pyHkuuu | gorapudmMuyeckoil (QyHKIMH — Kak
JUISl pEUIEHUs] YPaBHEHU . oOpaTHOW K TOKa3aTeIbHOU W
Jlorapudmuaeckue WCII0JIb30BATh CBONCTBA
ypaBHeHHsA. OCHOBHbIE METOJBI | JIorapuPMUUecKol  (QYHKUUU AT
pelIeHus Jorapu(pMHUUECKUX | pelIeHHs 3a/1ad.
YpaBHEHUH. PaBHOCHUITBHBIE Haxoautsb peteHust
IIEPEXOIbI B pelIeHNH | Jorapu(MHUUECKUX  ypaBHEHUH ¢
J0rapu(pMHUECKUX YPaBHEHUHN IIOMOUIBIO PaBHOCHIIBHBIX
IIEPEX0I0B WIH OCYILECTBIIAA
MIPOBEPKY KOpHEH
Tpuronomerpuveckue CuHyc, KOCHHYC, TaHI€HC U /laBaTh omnpenejeHUus CUHYca,
BbIPA:KEHHS U KOTaHI'€HC 4YMCJIOBOIO AapryMeHTa. | KOCMHYCAa, TaHT€HCA M KOTaHIEHCa
YPaBHeHHUA Apkcunyc, apKKOCHHYC U | YUCIIOBOTO apryMEHTa; a TaKxke
(22 9) ApKTaHI'€HC YUCIIOBOTO apryMEHTa. | apKCUHYCA, apKKOCHHYCa u
Tpuronomerpuueckas apKTaHI€HCa YucIa.
OKPY’KHOCTB, OIpeeIICHUE IIpumensaTs OCHOBHBIE
TPUTOHOMETPUUECKUX (GyHKUUH | TpUroHOMeTpUYeckre (GopMyIbl JUis
YHMCJIOBOTO apryMeEHTa. npeoOpa3oBaHus
OcHoBHbIE TPUTOHOMETPUYECKUX BBIPAKECHU.
TPUTOHOMETpUYECKHE  (HOPMYIIBI. IIpumensTs bopmyIibl
IIpeo6pazoBanue TPUTOHOMETPUM  JUIsl  PELICHHS
TPUTOHOMETPUUYECKUX BBIPAKEHUH. | OCHOBHBIX THUIIOB
Pemenue TPUTOHOMETPUUYECKUX | TPUTOHOMETPUUYECKUX YPAaBHEHHUI
ypaBHEHUH
IocenoBaTeIbHOCTH H ITocnenoBarenbHOCTH, Onepuposatb MOHATHAMM:
NPOrpeccun CrocoOBl 3aJlaHus | MTOCJIEJ0BATEIBHOCTD, COCO0BI
(10 v) MOCJIEIOBATEILHOCTEM. Meron | 3amanus MOCJIEA0BATEIBHOCTEM;
MaTeMaTH4eCKON WHIYKLIWW. | MOHOTOHHBIE M OTPaHUYEHHBIE
MOHOTOHHBIE M  OIPaHWYEHHBIE | IOCIEAO0BATEIBHOCTH; HCCAEA0BATH
MIOCJIEOBATEIBHOCTH. HcTopus | nmocienoBareabHOCTH Ha

aHann3a OCCKOHEYHO MaIbIX.

MOHOTOHHOCTb Y OT'PaHUYCHHOCTD.
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Apudpmernueckas u
reOMEeTpUYECcKasi IIPOTPECCHH.

Bbeckoneuno yOBIBaroIIast
reoMeTpuvecKas MIPOTPECCHUSI.
Cymma OeckOHEUHO YyOBIBaIOIICH
F€OMETPUYECKON IIPOTPECCUM.
JIMHENHBIN W SKCIOHEHIMAIbHbBIN
poct. Yucno e.

dopmyna CIIOKHBIX
IIPOLICHTOB. Hcnonb3oBanue
Hporpeccuu inie: peleHns
peabHbIX  3aJa4  MPHUKJIAJHOTO
Xapakrepa

[Tomyyats mpexacraBieHue o0
OCHOBHBIX Uaesx aHanamn3a
OECKOHEYHO MaJIbIX.

aBaTp onpeaejgeHue
apuQMeTHUECKON U TeOMETPUIECCKOMI
MIPOTPECCHH.

Jloxka3pIBaTh CBOMCTRA

apuMeTUYECKON U TEOMETPUUECKON
IPOrPECCUU,  HAXOOUThb  CyMMY
YWIEHOB IIPOIPECCUH, a TAKKE CYMMY
WIEHOB OECKOHEYHO YyObIBaoIIEH
reOMETPUYECKON MPOTPECCUMN.

Hcnoab30BaTh Nporpeccuu Uis
pemieHust  3aaay MIPUKJIAHOTO
Xapakrep.

I[IpumensaTh QopmMyiny CIIOKHBIX
IPOLEHTOB JJIsl pEIlIeHus 3aaad M3
peanbHON NPAKTUKH

HenpepbiBHBIE
¢pynxuun. Ilponssognas
(20 v)

HenpeppiBHBIE QyHKIMH U HX
CBOWCTBA. Touxa pasphIBa.
AcumnToThl rpadukoB (QyHKIHI.
CpoiicTBa (DyHKIMI HEMpepbIBHBIX
Ha oOTpe3ke. MeToJ WHTepBaJIoB

TUISt pelieHus HEPaBEHCTB.
[Tpumenenne CBOWCTB
HEMpPEpBhIBHBIX  (QYHKUUA IS

pelIeHus 3a1a4.

[lepBas u BTOpas MPOU3BOIHBIE
byHKINA. Omnpenenenue,
FEOMETPUYCCKHH W (PU3HYECKUHA
CMBICIT TPOU3BOAHON. YpaBHEHHE
KacaTeJbHOU K rpaduKy QYyHKIINH.

[IpousBoaHbIE  BIEMEHTAPHBIX
¢byaknumii. [IpowsBogHass CyMMBI,
POU3BEICHUS, YacTHOTO u
KOMITO3UITUH (PYHKIUH

OnepupoBarh TMOHSITUSIMM :
GyHKIIMS HEMpephIBHAS Ha OTpE3Ke,
TOYKa pa3pbiBa (PyHKIIUH, ACHMIITOTA

rpaduka QyHKIUU.

IIpumeHnsTh CBONCTBA
HENpPEPbIBHBIX byHKIMI IS
pelieHus 3a1a4.

OnepupoBathb NOHSTUSIMMU:
nepBasi W BTOpas IPOU3BOJIHbBIC
GyHKIIMY; TTOHUMAaTh (U3UYECKUN U
reOMETPUYECKUI CMBICH
MIPOU3BOTHOM; 3aMMChIBATh
ypaBHEHHE KacaTeIbHOM.

Boruncasats MIPOM3BOHBIE

CYMMBI, TPOU3BEICHHS, YACTHOTO U
CJIO’)KHOH (DYHKITHH.
N3yuath MIPOU3BOJIHBIC
AJIEMEHTAPHBIX (QYHKIIUH.
Hcnoab30BaTh reoMETpUYCCKUN
U (PU3HYECKUI CMBICIT TIPOU3BOTHOMN
JUISL peIICHUS 337124

IToBTOpEHME,
00001IeHMe,

cucTeMaTH3alus 3HAHUI
(54)

OcHOBHBIE  TOHATHUS  Kypca
anreopsl H Hava
MaTemMarudeckoro  aHammza 10
KJ1acca, 00001IEeHE u

CHCTeMaTHU3alus 3HaHUuH

HpHMEHﬂTb OCHOBHBIC IIOHATHA
Kypca anre6pbl n Hayvall
MaTeMaTHu4CCKOIo aHaln3a HJIA
peuiceHusd 3a4a4 U3 peanLHoﬁ KHU3HHU
W JPYTr'uX HIKOJIbHBIX IPEAMCETOB

11 kaacc (He meHee 136 yacoB)

HazBanue pa3aena
(TembI)
(KOJIMYeCTBO YaCOB)

OcHoBHOE conepkaHue
pasneJia (TemMbl)

OcHOBHBIE BHIBI
AeATEJHLHOCTH 00y4YaIoIuXCs

HccaenoBanue pyHkumin
¢ IOMOIIBLI0
NPOU3BOJAHOM

[Ipumenenre TpOU3BOJHONU K
HUCCIIEJOBAHUIO byHKIHIA Ha
MOHOTOHHOCTb M OKCTPEMYMBI.

Crpouth rpauk KOMIO3UIIUH
byHKIUI c MIOMOIIIBIO
HIIEMEHTAPHOTO  UCCIEIOBaHMUA U
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(22 4)

Haxoxxnenne  Hambonibliero  u
HAaMEHBIIETO 3HAYEHUS
HEIPEPBIBHON byHKIIN Ha
OTpe3Ke.

IIpumeHenre  MPOU3BOIHOMN
JUIE  HAXOXKICHUS  HAMJIYYIIeTO

pelleHysl B NPUKIAJHBIX 3a]ladax,
JUIs  ONpPENENIEHUs CKOpPOCTH U
YCKOpEHUs Ipoliecca, 3aJaHHOro
dbopmyIoit wim rpadpukoMm.
Komnoszunus GbYHKIHIA.
I'eomerpuueckue 00pa3sl
YpaBHEHUH W  HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH

CBOMCTB KOMIIO3HIIUHU.

Crpoutsh r€OMETPUUYECKHE
00pa3bl ypaBHEHHI U HEPABEHCTB HA
KOOPAMHATHOW INIOCKOCTH.

HUcnosb30BaTh  MPOU3BOAHYIO
JUIL  WCCIIeoBaHUs (DYHKIMH Ha

MOHOTOHHOCTb M 3KCTPEMYMBI;
HAXOAUTh HauOoJbIIEe U
HaVMEHbIIEe 3HA4YCHUs (QYHKIUU

HEIPEpPhIBHONW Ha OTpE3KE; CTPOMThH
rpa¢pukn  (QyHKIMA Ha OCHOBAHHH
IIPOBEIEHHOTO UCCIIEI0OBAHUS.
Hcnoab3oBaTh  IIPOU3BOAHYIO
JUIS  HAXOXJEHUsS  HaWIydIlero
pelieHusT B TPUKIAAHBIX, B TOM
YHUClIe€  COLMAIbHO-3KOHOMMYECKHUX,
3a/a4ax, AJIs ONpeieleHHs] CKOPOCTH
U YCKOpPEHHUs Tpoliecca, 3aJaHHOTO
dbopmynoit i rpaguKom.
MHonyyars mnpeacTaBjeHue o
PUMEHEHUH MIPOU3BOTHOM B
pPa3JIMYHBIX OTPACISAX 3HAHUU

IlepBooOpa3nas u
HHTerpaJ
(12 v)

[TepBooOpaznas, OCHOBHOE
CBOWCTBO epBOOOPa3HBIX.
IlepBooOpa3Hble  3JIEMEHTapHBIX
dbyakuumii. [lpaBuna HaxoxIeHUs
MepBOOOPA3HBIX.

Hurerpan. T'eomeTpudeckuii
CMBICJT WHTerpaia. Beruncienue
OTPENENEHHOTO  MHTErpajia o
dhopmyne Hetorona—JleiiOHuIa.

[IpumeneHne wuHTErpana s
HAXOXKJCHUS TUIOIAACH TUIOCKHX
¢dburyp m 00bEMOB reOMETPHIECKHUX
TEJL.

[Tpumepbr peIIeHH
muddepeHInanbHbIX  ypaBHEHUI.
MareMaTHYeCKoe MO/ICIHMPOBAHUE
pEaJbHBIX TPOIIECCOB C TOMOIIBIO
g depeHnanbHbIX YpaBHEHHH

OnepupoBarh MOHSATUAMMU:
nepBooOpa3Hass W OINpeAeTeHHBIN
WHTETpall. Haxogutsb
nepBooOpa3HbIe 3JIEMEHTaPHBIX
GyHKIMI U BBIYUCIATH UHTETPa IO
dbopmyne Herorona — JleiOnua.

HaxoauTh miomany MJIOCKUX
buryp u 00BEMBI TEN C MOMOIIBIO
OTpeNesIEHHOTO UHTETpaJa.

3HAKOMHUTBCH C
MaTEeMaTHYeCKUM MOJEIMPOBAaHUEM
Ha mnpumepe auddepeHITnaIbHbIX
YpaBHEHUH.

[TonyuaTs  mpencTaBlieHUE O
3HaYEHUU BBEJICHUS MOHSTUS
WHTETpasa B pa3BUTUU MAaTEeMAaTUKU

I'paduxkn
TPUTOHOMETPHYECKHX
pyHkumii.
Tpuronomerpuyeckue
HepaBeHCTBa

(14 9)

Tpuronomerpuieckue
(GyHKLMH, UX CBOMCTBA U TPaPUKH.

OT16op KOpHeMH
TPUTOHOMETPUUYECKHX YPaBHEHUI ¢
MOMOIIbI0O  TPUTOHOMETPUYECKOMH
OKPY>XHOCTH.

Pewenne
TPUTOHOMETPUUYECKHX HEPABEHCTB

HUcnoas3oBath nmuppoBbIe
pecypchl Ui IOCTPOeHUs rpadukoB
TPUTOHOMETPUUYECKMX (YHKIMH H
U3Y4YECHUS UX CBOMCTB.

Pemiare  TPUTOHOMETPUYECKHE
YpaBHEHHUS U OCYILECTBIISATH OTOOP
KOpHEH c IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.

IpumeHaTH bopmyIisl
TPUTOHOMETPUM  JUISl  PELICHHUS
OCHOBHBIX THUIIOB

TPUTOHOMCTPHUYCCKHUX HCPABCHCTB.
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Hcnouab3oBarh nudposbie
pecypcbl s I[IOCTPOEHUS U
uccie10BaHus rpadukoB QYHKIHHA

HppaunonajabHble,
MoKa3aTejibHbIe U
JorapupmMuyeckue
HEpaBeHCTBA

(24 9)

OcCHOBHBIE METOJbI PELIECHUS
IIOKa3aTeJIbHBIX u
Jorapu(pMHUUECKUX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS
VPPALMOHAIIbHBIX HEPABEHCTB.

I'padmaeckue METO/IbI
pelIeHus HppalMOHAIIBHBIX,
MIOKa3aTeTbHBIX u

Jgorapu(pMHUUECKUX ypaBHEHUH U

IIpumeHsaTs CBOMCTBA
MOKa3aTeIbHON U JOTapUPMHUECKON
byHKIUH K pEeLIEHUIO
MOKa3aTeIbHBIX U JOTAPUPMHUECKIX
HEPABEHCTB.

O0ocHoBaTh
HEPEX010B.

Pemiate  uMppanMOHAJIBHBIE W
KOMOMHHUpPOBAaHHbIE HEPABEHCTBA, C

PaBHOCHJIBHOCTh

HEPABEHCTB ITOMOIIIBIO PaBHOCHIIBHBIX
IIEPEXO0B.
Hcnoab3oBarh rpaduueckue
METOJbl M CBOWMCTBAa BXOJAIIMX B
yYpaBHEHUE 1581071 HEPaBEHCTBO
GyHKUMH JUTs1 penieHust 3a1a4u
KoMmuiekcHblIe yucaa KomnnexcHbie qyuca. OmnepupoBarhb MOHATHAMM
(10 ) Anrebpandeckas W | KOMIJIEKCHOE€ YHMCIO W MHOYECTBO
TPUTOHOMETPUYECKAs (GOpMBI | KOMIUIEKCHBIX YHCEIL.

3aMMCH KOMITJIEKCHOTO YHUCIIA.
Apudmernueckue onepamnuu ¢

KOMILJIEKCHBIMH YHCIIaMHU.
N3o0paxenne KOMIUIEKCHBIX

qyucen Ha KOOPJIMHATHOM
IUIOCKOCTH.

®opmyna Myaspa. Kopau n-
OM CTEIEeHH W3 KOMIUIEKCHOTO
qHpca.

[IpuMeHeHHe  KOMIUIEKCHBIX

YUCCT I pCIICHUSA (bI/ISI/I‘IeCKI/IX u
TCOMETPHUUCCKUX 3ada4

Hpel]CTaBJIHTI) KOMIIJICKCHBIC
yhcia B airedpamdeckod
TPUTOHOMETPHUIECKOM dbopwme.
BbInoaHATH apudmernyeckue
oTepalyy C HUMHU.

HN3o00paxkath KOMIUIEKCHBIE
yKclia Ha KOOPAWHATHOM MIOCKOCTH.

Ipumensats Gopmyny Myaspa u
MoJIyyaTh TNPEACTaBICHUE O KOPHSX
N-oif cTemeHu U3 KOMILUIEKCHOTO
yyclia. 3HAKOMUTBLCSL C IPUMEpaMHu
NPUMEHEHUS KOMIUIEKCHBIX YHCell
JUIS pELIEHUSI TEeOMETPUYECKHX U
buznyeckux 3anau

HarypaabHbie U HeJibie
qucaa

HarypanbHble u nenbie yncna.
[Ipumenenue MPU3HAKOB

MOHATUSIMU:
eiaoc YHucCJIo,

OmnepupoBarh
HaTypallbHOE |

(10 ) nenumocT uenbix uucen, HOJl u | MHOXKECTBO HATypaJbHBIX U LIEJbIX
HOK, ocratkoB 10 MOAYyINIO, | YUCEN.
anroputMma EBKiIuga s peuieHus HUcnoab3oBaTh NMPU3HAKH
3a7a4 B LEJbIX YHCIax JIETUMOCTH 1EJIBIX YUCEINI; OCTaTKHU
no wMoaymwo; HOJA wu HOK
HaTypaJbHbIX  YHCE;  aJTOPUTM
EBknupa nis peuienus 3agau.
3anucbIBaTh HaTypajibHbIE
YHUCJIa B PaA3JIMYHBIX MO3ULIHUOHHBIX
CHCTEMAX CUUCIICHUS
Cucrembl Cucrema ¥  COBOKYIHOCTb OnepupoBarh TMOHSITUSIMMU :
PanMoOHAJIBHBIX, YPaBHEHUH. CHCTEMA U COBOKYITHOCTh YPaBHEHUU
HPPALMOHATbHBIX PaBHOCHIIBHBIE CHCTEMBI W | U HEPABEHCTB; PELICHHUE CHUCTEMBI
NMOKAa3aTeJbHbIX U CHUCTEMBI-CJIEJCTBUA. WM COBOKYIIHOCTH; PaBHOCHJIbHBIE
JorapupmMuiecKux OCHOBHBIE METOJIbl PELICHHUSI | CACTEMBI U CUCTEMBI-CIIEICTBUSI.
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yYPaBHEHU CUCTEM U COBOKYITHOCTEH HaxoauThs pemeHus cUCTEM H
(12 9) palMOHANBHBIX, UPPALHOHAIBHBIX, | COBOKYITHOCTEMN LIEJIBIX
[10Ka3aTEIbHbIX U | pallMOHAJbHBIX, HUPPALUOHAIbHBIX,
JorapupMHUUECKUX ypaBHEHUH. MOKa3aTeIbHBIX U JOTapUPMHUECKIX
IIpumenenue YPaBHEHUH, | yPABHEHUN U HEPABEHCTB.
CUCTEM M HEPABEHCTB K PELICHUIO I[IpumeHnsaTH CUCTEMBI
MaTeMaTUUYECKUX 3a7iad U 3a/1a4 U3 | YpaBHEHUM K PEHIEHUIO TEKCTOBBIX
pa3sIUYHBIX oOONacTell HAyKM U | 3aJa4 W3 Pa3IUYHBIX  00JacTei
peanbHOM KU3HM, HMHTEpIpETalus | 3HAHUW W pEaJbHOM  KU3HU;
HOJIy4YEHHBIX Pe3yJbTaTOB HHTEPIpPeTHPOBATL  [0JIy4YCHHbIE
perieHus..
Hcnonb3oBath uugposbIie
pecypchbl
3agaum ¢ napameTrpamMu PannonaneHsle, BeiOupars crnoco0  penieHus
(16 v) HPPALMOHAIBHBIE, TOKA3aTENbHBIC, | PAIMOHAIBHBIX, HWPPAUAOHAIBHBIX,
aorapudmuueckre U | IOKa3aTeJIbHbIX, JIOTapu(PMUYECKUX

TPUTOHOMCTPUYCCKHUEC YPABHCHUA,
HCpaBCHCTBA n CUCTCMBI C

rapamMeTpamu.
IToctpoenne u ucciaegoBaHue
MaTEMaTHYECKUX MoJIenen

pEANBbHBIX CHUTYallMl C TMOMOIIBIO
YpaBHEHUH, CUCTEM YpPAaBHEHHU M
HEPaBEHCTB C IMapaMeTpaMHu

U TPUTOHOMETPUYECKUX YpPaBHEHUH
Y HEPABEHCTB, COAEPKAIUX MOJYJIU
Y ITapaMeTpBl.

I[IpumensiTe rpadpuueckue Hu
AHAJIUTUYECKUE METO/IbI TUIs
pellleHns YpaBHEHUN 1 HEPABEHCTB C
napamMeTpamH, a TaKkKe

uccienoBanue (yHKIUI MeToaaMu
MaTeMaTHYECKOT0 aHalln3a.

Crpourtn " HCCJIeI0BATH
MaTeMaTHYECKUe MOJIEIH peallbHbIX
CUTYyallUl C TOMOIIBI0 YpPaBHEHUH,
HEPABEHCTB u CUCTEM c
napaMeTpamu

IToBTOpEHHUE,
00001IeHMe,
cUcTeMaTH3anus 3HAHUH
(16 9)

OCHOBHBIC TOHSTHS H METOIbI
Kypca, 00001IeHNE u
cUCcTeMaTH3aIlHsI 3HAHUI

MoneaupoBaTh
CUTyallMd Ha  SI3BIKE
COCTABJIATDH
ypaBHEHHUs, HEpPaBEHCTBA U UX
CHCTEMBl TI0 YCIIOBHIO 3aJa4H,
HCCJIeI0BATh TIOCTPOCHHBIE MOICIIH
c HCIOJIb30BaHUEM amnmapara
anreopsl, HHTEPNPETHPOBATH
MOJIy4YEHHBINH Pe3yabTarT.

[IpumensaTy  QyHKUIUU A
MOJCIIMPOBAHUS H  HMCCIICIOBAHUS
peanbHBIX MPOLIECCOB.

PemiaTte npukiagHeie 3agadd, B
TOM yucie CoIaJIbHO-
HDKOHOMHYECKOTO U  (hU3M4ecKoro
XapakTepa, CpeICTBaMHU anreOpbl U
MaTeMaTHYECKOTO aHaIn3a

peabHbIe
anreOp#l,
BBIPA)KCHUS,
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TEMATHYECKOE IIJTAHUPOBAHUE YUEBHOT'O KYPCA TEOMETPUS
(II0 TOJIAM OBYYEHMUS)

10 kaacc (e menee 102 yacoB)

Ha3Baunmue
(Tembl) Kypca
(K0JIN4eCTBO YaCOB)

pasaejia

OcHoBHOE€ CoacpiKaHue

OcHOBHBIE BHIBI
AeATeTbHOCTH YYAIIMXCS

BBenenune B
cTepeoMeTPHI0
(23 9)

OcHOBHBIE NPOCTPAHCTBEHHbIE
(¢urypsr.

[lonaTHs crepeomMeTpuu: TOUKa,
psiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHoBHbIE TpaBUJIa U300paKEHUSI Ha
PUCYHKE IUIOCKOCTH, IapajuIeIbHBIX

NpsIMBIX ~ (OTPE3KOB),  CEPEIUHBI
OTpe3Ka.

[TonsTus: TEPECEKAOIINECS
MJI0CKOCTH, nepeceKarouecs
npsimast u MJIOCKOCTh;
MOJIYPOCTPAHCTBO.

MHororpaHHuky, H300pakeHue
MPOCTENIINX MIPOCTPAHCTBEHHBIX

¢buryp, HeCylecTBYIOIUX 0O0BEKTOB.
AKCHOMBI  CTepeoMeTpUM U
nepBble CJIeICTBUS U3 HUX.
CriocoObl  3amanHusi NOPSIMBIX H
IJTIOCKOCTEMN B MPOCTPAHCTBE.
O6o3HaueHus MIPSIMBIX u
IIJIOCKOCTEM.
CeueHnus. N3o0paxenune
CeueHUi mupaMuipl, KyOa u IpU3MBbl,
KOTOpBIE MPOXOIAT 4epe3 ux péodpa.

N3o06paxenue repeceyeHust
MOJTy4YEHHBIX IJIOCKOCTEH.
PackpamnBanue MIOCTPOEHHBIX

CEYEHHI pa3HbIMU LIBETAMHU.

Metoa cie10B il MOCTPOCHUSA
ceueHuil. CBolCTBa nepeceuyeHUi
npsMbIX U miockocren. [loctpoenue
CeUeHUH B mupamuje, Kyoe mo Tpém
Toukam Ha pébpax. Co3gaHue
BBIHOCHBIX 4YEPTEKEH H  3aIUCh
11ar0B ITOCTPOCHUSL.

IToBTOpEHUE NIIAHMMETPHH.

TeopemMa 0 HPONOPLHOHAIBHBIX
orpe3kax. Ilogobue TpeyroabHUKOB.
Teopema Menenas. Pacu€rel B
CEUYEHHUSIX HA BBIHOCHBIX YepTekKax.

Hcropus pa3BuTus IIaHUMETPUU
U CTEPEOMETPUHU

Onpeaensitb MIOCKOCTh  Kak
¢urypy, B KOTOpPOH BBINOJIHSETCA

IUTAHUMETPHUSL.
Henars pocTenmme
JIOTUYECKHE BBIBO/IbI u3
AKCHOMATHKH TJIOCKOCTH.
IIpuBoauTH IIPUMEPBHI
peATbHBIX 00OBEKTOB,

UAcanu3auuen KOTOPBIX SABIIIOTCA
AKCHOMBI T€OMETPHH.

H3y4ars, [IPUMEHATH
IIPUHIIMIIBI IOCTPOEHUS CCUECHUM.

Hcnoan3oBaTh U1
MMOCTPOCHUS ceueHnuu METOJI
CIIeIOB, METO BHYTPEHHETO

IIPOEKTUPOBAHMS, METOJ, IEpPEHOCa
CEKYIIEH MIOCKOCTH.

Pemars  crepeomeTpuueckue
3aJa4d: Ha OIpeAeleHUuEe BUIA
CEUYCHHd M  HAXOXKIEHUE  €ro
IUIOUIA/IH.

AKTyaJm3upoBaTh
METO/IbI
pEIIEBaHTHBIC
AQHAJIOTHH.

Hcnonb3oBaTe Ipu pelICHUN
3aja4 CIIEyIOIIHE
IUIaHUMETpUYecKkue  GaxkTbl U
METO/IbI:

Teopembl ®daeca 51 0
IIPONOPLHUOHAIIBHBIX OTpe3Kax.
ANroput™m JeleHus OTpe3ka Ha N
paBHBIX YacTeH. Teopema
Menenas.

PaBHOOGeIpeHHBIN TPEYTrOIbHUK.
PaBHOCTOpOHHMI TPEYrOJIbHHUK.
IIpssMOyTroNBbHBIN TPEYroJbHHUK.
CaoiicTBO cpenHen JVHUH
TPEYrOJIbHUKA. CaolicTBO
OMCCEKTPUCHl yIila TPEyroJibHUKA.
CBOMHCTBO MeIMaH TPEYroJIbHUKA.

[Ipuznaku moa00ust
TPEYrOJIbHUKOB.
IMoayyaTs npeacrabjieHuss 00

bakTel W®
TUIAHUMETPHH,
TEMe, IPOBOJUTH
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OCHOBHBIX 3Tarax pa3BUTHUSA
reOMETPUM KaK COCTAaBHOW 4YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHIA

B3aumnoe
pacnoJioskeHue mpsiMbIX
B IPOCTPAHCTBE
(6 1)

B3anmuoe pacnoJyioxKeHne
IPSIMBIX B MIPOCTPAHCTBE.
CkpemuBaroniuecs IIpsIMBIE.
[Ipu3naku CKpEILMBAIOLIUXCS
HPSIMBIX.

[TapamrensHbie IIpsIMbIE B
IIPOCTPAHCTBE. Teopema 0
CYUIECTBOBAaHMUU U €IMHCTBEHHOCTU
NpsIMOM  MapaJUICIBHOW  JTAaHHOU

NpSIMOM, MPOXOJAIIEN Yepe3 TOUKY
IIPOCTPAaHCTBA W HE JIeXKalled Ha

TaHHOU MPSMOM. JlemMma 0
repeceyeHu napajuIeaIbHbIX
IIPSAMBIX IIJIOCKOCTBIO.
[TapamiensHOCTE  TpeX  NPSAMBIX.

TeopeMa o0 TpE€X mMapayIeIbHBIX
NIPSIMBIX.

Teopema o
NIPSIMBIX.

[TapannensHoe NPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA MapaAJIIEIBLHOTO
MIPOEKTUPOBAHUSI. N3o0pakenune
pasHbBIX (Quryp B mapauieaIbHON
MIPOEKITUH.

IlenTpanbHas npoeKus.

Yron c COHAITPaBJICHHBIMU
CTOPOHAMHU. YTOJI MEXAY MPSIMBIMH.

3amaun  Ha J0Ka3aTelbCTBO U

CKPEITUBAIOIIUXCS

UCCIIeJOBaHUeE, CBSI3aHHBIE c
PacmoioKeHuEM MPSIMBIX B
IPOCTPAHCTBE

KiaccupuuupoBars B3auMHOE
pacIoioKeHue IPSIMBIX B
IIPOCTPAHCTBE, WLTIOCTPUPYS
PUCYHKAMHM U NPUBOJIS IPUMEPHI U3
pEATBHOM )KU3HH.

Jloka3pIBaTh TeopeMy O
CYLIECTBOBAaHUU U €MHCTBEHHOCTH
napajuIeIbHON IpsAMO1,
IIPOXOJAIIEH yepes TOYKY
MPOCTPAHCTBA W HE JIeXkKalllel Ha
Ipyro  mpsAMOH;  JeMMy O
NEPECeYeHUH TIUIOCKOCTH  JBYMS
napauieIbHbIMU PSIMBIMU;
TEOpEMY O TpEX NapaIeIbHBIX

MPSIMBIX.
Jloka3bIBaTH IIpU3HAK
CKPEIIUBAIOIINXCS TIPSIMBIX,
TEOpEMY O  CKPEIIHMBAIOLIUXCS
MPSIMBIX.
Joka3bIiBaTh TeopeMy 0
paBEHCTBE YIJI0B c

COHAIPaBJICHHBIMA CTOPOHAMH.
OO0bsICHATH, YTO HAa3BIBACTCA
napauieIbHBIM M LEHTPAJIbHBIM

MIPOCKTUPOBAHUEM u KaK
BBITIOJTHSIETCS MIPOCKTUPOBAHUE
(buryp Ha IIOCKOCTb.

Jloxka3bIBaTh CBOICTBA

NapauIeIbHOTO MPOEKTUPOBAHUSI.
HN300paxkats B mnapauiesbHOMN
MPOEKIHMU Pa3Hble T€OMETPUUECKHE

burypsr.

Pemate  cTepeomeTpuyeckue
3aJa4d  Ha  JIOKAa3aTelbCTBO U
UCCIEOBaHNE,  CBSI3aHHBIE  C
pacnosoKeHneM IPSIMBIX B
IPOCTPAHCTBE.

IIpoBoauTs  J0Ka3aTeNbHBIE
pacCyxIeHus  OpU  pELICHUH

F€OMETPUYECKUX 3a/1ad, CBA3aHHBIX
CO B3aUMHBIM  PaclOJIOXKEHUEM
HPSMBIX B IPOCTPAHCTBE.
CpaBHHMBaTb, aHAJTU3HPOBATH
U OLEHMBATHb YTBEPKICHHUS C

LEIbI0  BBISBICHUSA  JIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXICHUN.

MoaeanpoBarth peajibHbIE
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CUTyaluu, CBSA3AaHHBIC CcO
B3aMMHBIM pacToIoKeHUEM
HPSAMBIX B IIPOCTPAHCTBE, Ha A3BIKE
TEOMETPUH.

HccaenoBarn
MOIeTTN c
FEOMETPUICCKHUX
TEOpeM, anmapara
U (POBBIX PECYPCOB.

[MoayyaTs mnpeacTaBiieHHE O
[EHTPATBLHOM TPOCKTUPOBAHUU H
00 wuctopuu paboOT MO TeopHUH
TMEPCIICKTUBELI

MIOCTPOEHHBIE
HCIIOJIE30BaHUEM
MTOHSATHH 171
anreopsl,

MapateabHOCTH
NPAMBIX M ILIOCKOCTEH
B IIPOCTPAHCTBE
8w

[TonsTus: apajuIeTbHOCTh
psIMOM 51 IJIOCKOCTH B
MIPOCTPAHCTBE.

[Ipu3nak MapaJlIeIbHOCTH
npsMod u 1uockoctH. CBolcTBa
NapaAIJIEIbHOCTH IpSAMOi u
MJIOCKOCTH.

l'eomerpuueckne  3amaum  Ha
BBIYKCIEHUE U  J0Ka3aTeJbCTBO,
CBA3aHHBIE C  MapaUIeIbHOCTHIO
MPSAMBIX u IJIOCKOCTEM B
MIPOCTPAHCTBE.

[Toctpoenue CeYeHUs,
MPOXOJAIIETO yepes JTAHHYIO
PSAMYIO Ha yepTexke u
MapajuyIeIbHOTO  JAPYrOod  OpSIMO.
Pacuét otHomenui. IlapannenpHas
IPOEKLHS, IIPUMEHEHNE JUISL
IOCTPOCHUS  CEUYeHHH Kyba U
napajuienenunesaa.

ColicTBa mapajuiefenumnena Hu
MIPU3MBI.

[TapannenbHbie IJIOCKOCTH.
[Ipu3Haku mapamienbHOCTH  JIBYX
TTOCKOCTEM. Teopema 0
MapauieIbHOCTH M €IMHCTBEHHOCTH
IJIOCKOCTH,  TPOXOJAIIEH  uepes
TOYKY, HE MPUHAJIEKAILYIO JAHHOU
IIOCKOCTH M CJISJACTBUS U3 HEE.

CaoiicTBa napasiebHbIX
IUIOCKOCTEM: O  MapauleIbHOCTH
PSMBIX IIEPECEUCHUS pu

NEPECCUCHUH JBYX IapalljelbHBIX
IUIOCKOCTEH TpeTheil; 00 oTpe3kax
NapajuIeIbHbIX MIPSIMBIX,
3aKII0OYEHHBIX MEKIY
MapajuIeIbHBIMU  IUIOCKOCTAMH; O
[IEpECEeYCHUN IMpsIMOM C  JBYyMs
NapaJuIeIbHBIMU IIJI0CKOCTIMU

KiaaccupuuupoBars B3auMHOE

pacIoJIOKEHUE psIMOM u
IUIOCKOCTH B MIPOCTPAHCTBE,
IIPUBOJSA COOTBETCTBYIOIINE

IIPUMEPBI U3 PEaTbHOM KU3HU.
DopMyJIHPOBATh OIPECIICHNE

NapajuieIbHbIX psIMOM u
MJIOCKOCTH.

Jloka3bIBaTH IIpU3HAK 0
[apajuIeIbHOCTU psAAMOI 51
IUIOCKOCTH; CBOMCTBA
napasuiebHOCTH MPSIMO u
IIJIOCKOCTH.

Pemars  crepeomeTpuueckue
3a/1a4u BBIYMCIICHHS u
JI0Ka3aTelIbCTBO,  CBA3aHHBIE  C
NapaJJICIbHOCTBIO  MPSIMBIX U

IUIOCKOCTEH B IMPOCTPAHCTBC.
Pemarn IMPAKTUYCCKUEC 3adadu

HAa TOCTpPOCHHE CEYEHHH  Ha
yeprexax TeTpaspa u
napasuiesenumnesa.

Pemate  crepeomeTpuyecKue

3aJ/la4d, CBA3aHHBLIC C IOCTPOCHHUEM
CEUYEHHH MIOCKOCTBIO.

HpOBOIII/ITL JIOTUYCCKHU
KOPPCKTHLIC J0Ka3aTCJIbHbIC
pacCyKaACHUA IIpu PCUICHHUHU

TCOMECTPUUCCKUX 3aldav CBA3AHHBIX
C MapaJICJIbHOCTBIO IJIOCKOCTEM.

CpaBHuBaTh 7
aHAJIM3MPOBATH peayibHbIE
CUTYyalluH, CBSI3aHHBIE c
NapauIeJIbHOCTBI0  NPSIMOH  H
IUIOCKOCTH B IIPOCTPAHCTBE;
MOJEJMPOBATH peasibHbIE
CUTYyalluH, CBsI3aHHbIE c
NapauIeJbHOCTBI0  NPSIMOH  H

IJIOCKOCTH B TNPOCTPAHCTBC, Ha
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SA3BIKC TCOMCTPHUU

IlepnenauKyasipHOC
Th NPSIMBIX "
IVIOCKOCTel B
NPOCTPAHCTBE
(259)

[ToBTOopenue: teopema Iludaropa
Ha  IUIOCKOCTH,  TPHUIOHOMETpPHUS
MPSIMOYTOJIBHOI'O TPEYTOJIbHUKA.

CaoiicTBa Ky0a U MPsIMOYTrOJIHLHOTO
MapaJuIeIIeTUIIeAa. Brruncienune
JUIMH  OTpPe3KOB B Kybe ©
IPSIMOYTOJIBHOM MapajuieenuIee.

[lepneHUKYISIpHOCTE NPAMOU U

IIJIOCKOCTH. [Ipuznax
NEPIEHANKYIAPHOCTH  OPSIMOM U
IUIOCKOCTH. Teopema 0

CYUIECTBOBAaHMU U €IMHCTBEHHOCTU
NpsIMOM, MPOXOJAIIEH Yepe3 TOYKY
MIPOCTPAHCTBA U MEPIEHAUKYIIPHON
K  1iockoctd.  IInockoctm  wm
MEPHEeHIUKYIIIpHbIE UM IpsiMas B
MHOTOTpPaHHUKAX.

[lepnieniukynsap 1 HAKJIOHHAS.

[TocTtpoenne mneprneHIUKyIsIpa W3
TOYKH Ha MPSIMYIO.

Teopema o TpEX MEpHEHAUKYIAPAX
(npsimast u oOpatHas).

Yron Mexay CKpeIMBarOIUMUCS

MPSMBIMHU. ITouck
NEePIEHIUKYISIPHBIX ~ MPSMBIX €
MTOMOIIIBIO MEePIEHUKYIIAPHBIX
IIJIOCKOCTEMN

OpTOoronanbHO€ MPOEKTUPOBAHUE.

[Toctpoenue CEUYEHUI KyOa,
NPU3MBbI, MPABWIBHON MHPAMHUIBI C
MOMOILBIO OPTOrOHAJILHOM
IIPOEKLUU.

Cummerpuss B~ IPOCTPAHCTBE
OTHOCHUTEJIBHO IIJIOCKOCTH.
IInockoctu CHUMMETPUI B
MHOTOIPaHHUKAX. [Ipuznax
NEPHEHAUKYIAPHOCTH  OpsIMOM U
MJIOCKOCTH KaK CJIe/ICTBUE
CUMMETPUH. [IpaBunbpHbIE
MHOTOI'PaHHUKH

Pacuér paccTrosiHMN OT TOYKH J0
wiockoctd.  CnocoObl  OMYCTUTH
NEePHEHANKYIISAPHI: CUMMETpHS,
CABUI TOYKM MO HapajjIeNbHOU

npsiMoid. CIBUI 1O HenapasuleIbHOU
IIPSIMOM, U3MEHEHUE PACCTOSTHUI

bakTel U
IUIAHUMETPHH,
TEMe, IPOBOJUTH

AKTyaln3upoBaTh
METO /bl
pCIIEBAHTHBIC
AHAJIOTHUH.

DopMyJIHPOBATH OINpeIeIeHH:
NEPHEHAUKYJIAPHBIX — NIPSIMBIX B
IIPOCTPAHCTBE; OIIpeAcIICHUE
IpsMOM, NEPHEHAMKYIAPHOM K
IUIOCKOCTH.

Jloka3bIBaTh! JIeMMyY 0
NEPIEHANKYJIIPHOCTH JBYX
MapaJUICIbHBIX NPAMBIX K TPETbEH
IPSIMOM; TEOPEMBI O CBSI3U MEXKIY
MApAJICIIbHOCTBIO MPSMBIX M HX

NEePIEeHIUKYISIPHOCTHIO K
IJIOCKOCTH.

Jloka3bIBaTh: TEOpEMY,
BBIPAXKAIOLIYIO pU3HAK
NEPIEeHIUKYIIPHOCTH TPSAMOH U
IJIOCKOCTH; TEOpeMy 0
CYLIECTBOBAaHUH U €MHCTBEHHOCTH
IPSIMOH, MpOXOJAIIEe  uepes
JAHH YO TOYKY "
MEPIECHANKYJSIPHOM K JaHHOM
IIJIOCKOCTH.

N3o00paxkaTh B3alMHO
NEPNEHANKYJIAPHBIE TPSIMYIO H
MJIOCKOCTb.

DopmyJHpPOBATH CBOMCTBO

NEePIEHINKYISIpa TI0 OTHOIIECHHUIO K
TUIOCKOCTH.

I[MoayuyaTs TpeAcTaBJieHHE O
3HAYCHUW TMEPICHIUKYIsIpa  JUIs
Ipyrux obOmacreil Hayku ((usuka,

SHEpreTHKa, Ja3epHbIe
TEXHOJOTUH), B PEAIbHON >XHU3HU

(TexHHKa, OKpYKaroIas
00CTaHOBKA).

Jloka3pIBaTh YTBEPXKACHUS,
CBSI3aHHBIE C MPOEKLMEH MPSIMOit
Ha IJIOCKOCTB,
HEMEPNEHANKYIAPHYIO K  3TOH
IPSIMOM.

Jloka3pIBaTh TEOpEMY O TpPEX
NEepHNeHANKYIApax U TEeopemy
oOpatHylo  TeopeMe O  TpEX
NepHeHINKYIIspax.

IMonyyaTrs mnpeacrasiieHne 00
OpPTOTrOHAJILHOM MPOEKTUPOBAHUH.

Joka3biBaTh TEOpEMY 0
IIPOEKIMY TOUKH Ha IPSMYIO.
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Pemate CTEPEOMETPUUYECKHE
3a/1a4y, CBSI3aHHBIC c
NEPIEHANKYJIAPHOCTBIO IIPSMON H
IIJIOCKOCTH.

Pemiate npukianHele  3a1adu,
CBSI3aHHBIC c HAaXO0KJIECHUEM
reOMETPUYECKUX BEJINYHUH.

Pemats CTEPEOMETPUUYECKHE
3a/1a4M, CBS3aHHBIE C IPUMEHEHUEM
TEOPEMBI O TPEX NEPIEHANKYIIAPAX,
HaXO0XICHUEM paccTOsHUM,
MOCTPOEHUEM MTPOCKIIUM.

CpaBHUBATH U aHAJM3UPOBATH
YTBEP>KJICHHSI C LEIBIO BBIABICHUS
JIOTHYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PaCCyKICHUMN.

AHa/IU3UPOBATH U
MOJAEeJIHPOBATh Ha A3BIKE
T€OMETPUM pPEAbHBIE CHUTYallUH,
CBSI3aHHBIEC C
NEePHEHANKYIIPHOCTRIO TPSIMON H
IIJIOCKOCTH; ncceJIe10BaTh
ITOCTPOEHHBIE MOJIENH, B TOM YHUCIIE
U C WCIOJB30BAHUEM armapara
anreOpsI

Yribl 1 paccTOSTHUSA
(16 v)

[ToBTOpEHME: yroga MEXIY
MPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUSI B  MPOU3BOJIHLHOM

TPEeYroJbHUKE, TEOPEMa KOCHHYCOB.

[ToBTOpEHue: yroiu MEXy
CKPCILMBAIOIIUMHUCS  NPSIMBIMH B
IPOCTPAHCTBE. I'eomeTrpuueckue

METO/Ibl BBIYHCIICHUS YyIJla MEXIY

IPSIMBIMUA B MHOTOTDAaHHHKAX.
JByrpanubiii  yroa. (CBOWCTBO

JMHEWHBIX YTJI0OB ABYTPAHHOTO yrJa.
[lepnieHIuKyNApHBIE MJIOCKOCTH.

CaoiicTBa B3aMMHO
NEPHEHANKYIISPHBIX IIJIOCKOCTEH.
[Ipu3nak MEePIEHIUKYIISIPHOCTH
IUIOCKOCTEM; TeopeMa O MPAMOM
NIEPECEUCHHUsT  JBYX  IUIOCKOCTEH
MIEPIIECHIUKYIISIPHBIX TpeTben
IIJIOCKOCTH.

[IpssMOyroapHBIi
napaijenenunen; kKyo; H3MepeHwus,
CBOMCTBA MIPSIMOYTOJIBHOTO
MapayieIenuIea. Teopema o
JIMaroHaliu IIPSIMOYTOJIBHOTO

napajuiefienunesa M CIeACTBHE U3
HEE.
CrepeoMeTpuiecKue u

AkTyaausupoBatb (GakTel U

METObI IMJIAaHUMCTPHH,
PEICBAHTHBIC TEMC, IIPOBOJIUTH
aHaJIOTHH.

D opMyJIMPOBATh OTPE/CICHHE
JIBYTPAHHOTO yTJa.

Jloxka3bIBaTh CBOMCTBO
pPaBEHCTBA BCEX JIMHEHHBIX YIJIOB
JIBYTPAHHOTO yTJa.

Kaaccugpunuponarsb
JIBYTpaHHbIE YTIbl B 3aBHCHUMOCTH
OT UX IPalyCHON MEphI.

®opMyIHPOBATH OMpE/CIICHUE
B3aUMHO NEePIEeHIUKYISIPHBIX
MJIOCKOCTEH.

Jloka3pIBaTh TeopeMy 0
NpPU3HAKE  TEPIEeHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEM.

®opMyJIMPOBATh  CIEJICTBHE
(13 MpU3HAKA) 0
NEePHEHANKYISIPHOCTH IJIOCKOCTH,
KOTOpas NepHeHINKYIIIpHa
IPSIMOY, 1o KOTOpO#1
MEePECEKAOTCsl BE TUIOCKOCTH, 3TU
MJIOCKOCTSIM.

Jloka3bIBATh YTBEPXKJICHUS O

€r0  CBOMCTBaxX; TEOpeMy H
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NIPUKIIAHBIE 3a/1a4d, CBS3aHHBIE CO
B3aMMHBIM PaCIIOJIOKEHUEM IIPSMBIX
U IUIOCKOCTH.

IToBTOpEeHue: CcxpenuBaromuecs
IpsIMbIE, NapAJLIENbHBIE IIJIOCKOCTH
B CTaHJIAPTHBIX MHOTOI'DAHHUKAX.

[lapa mapaJinesbHbBIX IUIOCKOCTEN
Ha  CKpPEUIMBAIOIIMXCA  MPSMBIX,
paccTosiHue MEKY
CKPEUIMBAOIIMMUCA MNPAMBIMA B
IIPOCTBIX CUTYalUsX.

OnyckaHue  NepHEeHIUKYISPOB,
BBIYMCIICHUE PACCTOSIHUM OT TOYKH
JI0 TOYKH; IIPSMOM; TIIIOCKOCTH.

Brruncnenue paccTosiHUN MEXIy

CKPEUIMBAOIIMMUCA  NPSIMBIMH €
IIOMOIIIBIO MEPIEHANKYIIIPHON
IIJIOCKOCTH.

TpéXxrpaHHbIid yroJy, HEPABEHCTBA
JUIS TPEXTPAaHHBIX YIJIOB.

Teopema Ilucdaropa, Teopemsr
KOCUHYCOB M CHHYCOB  JUIf
TPEXTPAHHOTO  yrja.  DJIEMEHTHI
chepuyeckoi T€OMETPHUU:
reoJIe3nYecKue JIMHUU Ha 3emiie

CIEJICTBUE M3 HEE O JIUAroHaIAX

IPSIMOYTOJIBHOTO
napauielienumnea.

Pematp  crepeomeTrpuueckue
3ajauy, CBSI3aHHbIE c

NEPHEHANKYISIPHOCTh TMPSMBIX H
IIJIOCKOCTEM, UCIIOJIb3YS
IUTAHUMETPUYEeCKHEe  (QakThl |
METO/IBI.

IIpoBoauTh JIOTUYECKHU
KOPPEKTHBIE JI0OKa3aTeJIbHbIC
paccyxJeHus npu perieHun
FeOMETPUUECKHUX 3314, CBSI3aHHBIX
c MePIEHANKYISIPHOCTHIO
MJIOCKOCTE.

AHAIU3UPOBATH U
MO/1eJIHPOBATh Ha SI3BIKE
TEOMETPUH pEATbHBIE CUTYaIlHH,
CBSI3aHHBIC c
MEePIEHANKYISIPHOCTRIO TPSMBIX U
MJIOCKOCTEH.

MHoOrorpaHHMKH
(7 9)

CucreMaTusaius 3HAHUU:
MHororpaHHUK W €ro 3JEMEHTHI.
[Tupamua. Buner MUPAMUIL.
[IpaBunbHast mupaMua.

IIpusma. Ilpsimass u HakJIOHHas

npusmbl.  [lpaBunpHas — mpusma.
[Ipsamoit napajuiesienuIe],
NPSIMOYTOJIBHBIN  MapajuleNenumne,
KyO.

Brimykuibie MHOTOTPaHHUKH.

Teopema Oiinepa. IlpaBunbHble U
NOJIYIIPaBUJIbHBIE MHOTOTPAHHUKHU

HccaenoBarb ITOCTPOEHHBIE
MOJENIH, B TOM YHCIE U C
HCII0JIb30BAHNEM anmapara
anreopswl.

Pemate npuxiagHble 3amadu,
CBsA3aHHbBIC c HaX0XJICHUEM
T€OMETPUUECKUX BEIIMYUH

PadoraTh C  y4YeOHHKOM:
3aJaBaTh BOIIPOCHI, JeNIaTh
3aMe4yaHusi, KOMMEHTapHUH.

AHAJIM3UPOBATH pelieHue
3aJ]a4uH.

PucoBartnb BBIIYKJIbIC
MHOTOTPaHHUKUA  C  3a/JlaHHBIMU
CBOMCTBaMU; BOCCTAaHABIIMBATh
oOmmit BU/J{ BBIIIYKJIOTO
MHOTOTpaHHMKa II0 [JBYM €ro
IIPOEKLIMSIM.

Jloka3bIBaTh CBOICTBa
BBIIIYKJIOTO MHOTOTPaHHHUKA.

Pucosarn BBIITYKJIBIE
MHOTOTpaHHUKU c pasHoM
diIIepOBOH XapaKTEPUCTUKOI;
HCCJIeN0BATH BO3MO>KHOCTH
MOJIy4EHUS pe3yabpTaTa pu
BapbUPOBAHNU JAHHBIX.

Jloxa3pIBaTh CBOMCTBA
IIPABUJIBHBIX MHOT'OT'PaHHUKOB.
IlnanupoBars [IOCTPOEHUE

MMpaBUJILHBIX MHOI'OI'PAaHHUKOB Ha
TMOBCPXHOCTAX APYTHUX MPABUJIIBHBIX
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MHOT'OIrpaHHUKOB

BekTopbl
NPOCTPAHCTBE
(12 9)

IloHAaTHE BEKTOpa Ha IUIOCKOCTH
U B TIPOCTPAHCTBE.

Cymma M pa3HOCTb BEKTOPOB,
IIPaBUIIO napajuiesienuIea,
YMHO)XEHHE BEKTOpa Ha YHUCIIO,
pa3iioKeHue BEKTOpa Mo 0asucy Tpéx
BCKTOPOB, HC JICKAIIUX B OIIHOfI
IUIOCKOCTH.

CkansipHoe MIPOU3BEACHHUE,
BBIYUCIICHHUE YI'JIa MCKAY BEKTOpaMU
B ITPOCTPAHCTBE.

[Ipocreimme 3a7a4u c
BEKTOpaMu

AxTyanusupoBaTb  (PakTel U
METOIbI MJIAaHUMETPUH,
pelieBaHTHBIE TEMe, MPOBOIAUTH
aHaJIOTHU.

OnepupoBathb MOHATHSIMU.
BEKTOp Ha IUIOCKOCTH M B
MIPOCTPAHCTBE; KOMILJIaHAPHBIC
BekTOphl. [IpuBOIUTH MpUMEpHI
(U3HMYECKUX BEKTOPHBIX BEITUYHH.

OcBauBarhb [paBuJIa
BBIIIOJIHEHUSI JEHCTBUU CIIOKEHUSA
u BBIYUTAHHUS BEKTOPOB,
YMHOEHUS BEKTOpa Ha YHUCIIO.

Jloka3bIBaTh MIPU3HAK
KOMILIAHAPHOCTH TPEX BEKTOPOB.

Jloka3bIBaTH TEOpEMY 0
Pa3oKEHUU JTFOOOTO BEKTOpa TI0
TpEM JaHHBIM HEKOMIUIAHAPHBIM
BEKTOPaM.

IIpumensTh IIpaBuJIa
BBIIIOJTHEHUS JEWCTBHUH CIIOKEHUS
n BBIYHTAHUS BEKTOPOB,
YMHOKEHUSI BEKTOpa Ha YUCIIO TIPH
pEelICHNH 3a/1a4.

Haxoautn KOOPJUHATHI
BEKTOpa B JIaHHOM 0a3uce u
CTPOUTH BEKTOP 1o ero
KOOpJMHATaM.

BcnnoMHHUTD orpeeieHue
CKJSIPHOTO YMHOXXEHUS U  €ro
CBOMCTBA. BEIYHCIATE C ITOMOIIBIO
CKJISIPHOTO  YMHOKE€HMSI  JITUHBI
BEKTOPOB, YIJIbI MEXKIYy HHUMH,
yCTaHaBJIUBATh
NEePHEHANKYJIPHOCTh BEKTOPOB.

AHAJIM3UPOBATH u
MO/JIeJTUPOBATH Ha SI3BIKE
FEOMETPUM pPEAJIbHbIE CUTYalluH,
CBSI3aHHBIC c (bu3rIecKuMu
BEKTOPHBIMU BETMYMHAMMU.

Hcnoab30BaTh 1pU pelICHUU
3a/1a4, CBSI3aHHBIX C BEKTOPAaMH B
MIPOCTPAHCTBE, IUIAHUMETPUUYECKHE
(baKThl U METOJIbI

JABuxenust
5w

JIBrxeHus IIPOCTPAHCTBA.
OTto0OpaxeHusl. JIBro>xeHus "
paBeHcTBO (puryp. OOmmue cBoicTBa
JIBIKCHUH. Bungr IBIDKEHUN:
rapajuiIeIbHbIN IIEPEHOC,
LIEHTpAJIbHAS CUMMETpHS,

Csobogno OnepupoBaTh
TOHATHSIMH: oToOpakeHue
IPOCTPAaHCTBAa Ha ceOsl, TBUKEHUE
IIPOCTPAHCTBA; LIEHTpaJbHasl,
oceBasi M 3€pKajbHasi CUMMETpUH,
napaJuleIbHbIN IIEPEHOC;
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3€pKajbHAasl CUMMETPHUSA, IOBOPOT
BOKpyr mpsmoit. [IpeoOpazoBanus
noao6wus. [Ipsamas u cepa Ditnepa.

l'eomerpuueckue  3amaun  Ha
NPUMCHCHUC ABUIKCHUS

paBeHCTBO U Nojooue Guryp.

Jloka3bIBATh YTBEPXKICHUS O
TOM, 4YTO IIEHTpajbHas, OCeBas M
3epKayibHast CUMMETpPHUH,
napajvieIbHbII MEPEHOC SIBISIOTCA
JBYKCHUSIMU. BpInOJIHATH
peoOpa3oBaHUsI ITOT00HS.

OnepupoBatb  NOHATHUSIMH:
npsimasi u chepa Ditnepa.

Pemarn F€OMETPUUECKHUE
3a/1a4u c HCII0JIb30BAaHUEM
JIBIDKCHHUH.

Hcnoab30BaTh IIpu pelIeHUU
3a/1a4 JABUKEHUS TPOCTPAHCTBA U
WX CBOMCTBA.

CpaBHHMBATH u
aHAIM3UPOBAThb YTBEPXKJICHUS C
[EIbI0  BBISBICHUS  JIOTUYECKU
KOPPEKTHBIX U  HEKOPPEKTHBIX
pacCyXIeHUM.

HccaenoBarb
MOJIETIH.

HUcnoan3oBaTh

pecypcbl

MIOCTPOCHHBIE

uupposbie

11 kaacc (He MmeHee 102 v)

Ha3Banue pasgesa
(TemMbI) Kypca
(K0JIM4YeCTBO YACOB)

OcHoBHOE coep:KaHue

OcHOBHBIE BHIBI
AeSITeIbHOCTH YUAIIMXCS

AHauTH4YecKas
reoMeTpus
(15 9)

[ToBTOpEHMeE:
BEKTOpa Ha

KOOPJMHATHI
IUIOCKOCTH H B
MIPOCTPAHCTBE, CKAJISIPHOE
MIPOMU3BEJICHUE BEKTOPOB,
BBIUMCIICHHUE yIila MEXy BEKTOpaMu
B MPOCTPAHCTBE. YpaBHeHUE
NpSIMOM, TPOXOMSAIIEH Yepe3 JIBE
TOYKH.
YpaBHEHUE TUIOCKOCTH, HOPMAJb,
ypaBHEHUE IJIOCKOCTH B OTpE3Kax
Bekropnoe MIPOU3BEICHHUE.
JIuHeliHbIE HEPABEHCTBA, JUHEMHOE
[IPOTPaMMUPOBAHNE
AHanuTUYeCKUe METOJbl pacuéra
yria MEXIY NPSAMBIMU H
IUIOCKOCTSIMA B MHOIOIpaHHUKax.
dopmynia pacCTOSAHUSA OT TOYKH [0
IUIOCKOCTH B KOOPJAMHATAX.
Haxoxnenune paccrosHuil  OT
TOYKH JO TUIOCKOCTH B KyOe u
MPaBUJIBHOW MUPAMUIE

AKTyanu3upoBaTh
METOIbI
peneBaHTHBIE
aHaJIOTHU.

Cpoaurnb IEUCTBUS C
BEKTOPAMH K aHAJIOTMYHBIM
JEHCTBUSIM C KX KOOPJIUHATAMH.

BcnoMHuTH onpeneIcHue
CKaJSIPHOTO YMHOXEHUS U €ro
CBOMCTBA. BLIYHCIATE ¢ IOMOIIBIO

dakTel H
TUTAHUMETPHH,
TEeME, MPOBOJIUTH

CKaJIIpHOTO  YMHOXKCHHSA  JJIMHbBI
BCKTOPOB, YyIJIbI MCXKAY HHUMU,
YCTaHABJIMBATb

NEPIEHIUKYIIPHOCTh BEKTOPOB.

BbiBOoANTH ypaBHEHUE
IUIOCKOCTU U (hOPMYITY pacCTOSTHUS
OT TOYKH JI0 IJIOCKOCTH.

Pematn 3a/1a4y, coueras
KOOPJAWHATHBIN U BEKTOPHBIU
METO/IBI.

IIpoBoauTs JIOTUYECKHU
KOPPEKTHBIE JoKa3aTejbHbIe
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paccy:aeHusi IpU  pPELICHUU
F€OMETPUYECKUX 3az1a4 Ha
IPUMEHEHNE BEKTOPHO-
KOOpPJIMHATHOI'O METO/1A.
AHa/IU3UPOBATH u
MO/1eJINPOBATh Ha A3bIKE
FEOMETPUHN peajbHblE CUTYalluH,
CBS3aHHbIE BEKTOpaMH u
KOOpJMHATAMH.
HccaenoBarb IIOCTPOEHHBIE
MOJEIM, B TOM YHCIE U C
HCII0JIb30BAHUEM anmapara
anreopsl.
Hcnosb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.
3HakoMHuTBCSI C  HUCTOpUEH
pa3BUTHSI MaTEMaTUKU
IToBTOpEHUE, Ceuenns MHOT'OTPaHHUKOB: Crtpoutsp ceueHusl.
00001IeHne CTaHJapTHbIE MHOTOTPaHHUKH, Pemiate  crepeomeTpHuueckue
cUCTeMaTH3al U METOo/1 CIIEJIOB, CTaHJapTHBIE | 3a7a4u Ha JI0Ka3aTeNbCTBO
3HAHUI IJIOCKOCTH, TEpEeceueHuss MpsIMbIX U | MAaTeMaTHYECKUX OTHOUICHHH,
(15 vacoB) IUTOCKOCTEMN Hax0XJICHUE F€OMETPUUYECKUX
[TapannensHbie psiMble U | BEIUYUH (JUIMH, YTJIOB, IUIOIIAJeH,
IJIOCKOCTH: TIapaJuIeNIbHbIE CeUeHUs, | 00BEMOB).
pacuér OTHOILEHUH, YIIbl MEXIy Hcnoab3oBaTh 1pU peIIEHUU
CKPELIMBAIOIIUMUCS MPSIMBIMU CTEPEOMETPUUYECKUX 3a7a4
[lepnienaukynspHble HpsMble U | INIAHUMETPUUYECKHE  (AKTBI U
IUIOCKOCTU:  CTAHAAPTHBIE  Mapbl | METOBI.
NEePIEeHANKYISPHBIX IJIOCKOCTEH H IIpoBoauTs JIOTMYECKH
IPSMBIX, CUMMETPUHU | KOPPEKTHBIE JI0Ka3aTeNbHble
MHOTI'OI'PaHHHMKOB, Te€OopeMa O TpeX | PacCyXAeHUs OpU  pELIeHUn
HEepIEeHINKYIAPAX, BBIUMCIJIEHUS | CTEPEOMETPUUECKUX 3aau.
JUIMH B MHOTOTpaHHUKaX CpaBHHMBATH u
IToBTOpEHUE: IUIOIAAM | AHAJIM3UPOBATH peabHble
MHOI'OYI'OJIbHUKOB, (OPMYJbl JJIsl | CUTyalluu U BBISIBJISATh
Iomaaen, cooopaxxeHus NoJo0us. | BO3MOXKHOCTh €€ MOJICIMPOBAaHUS
[Tnomanu CEUCHMH | Ha SI3bIKE TEOMETPHH.
MHOTI'OI'PaHHHUKOB: IUIOIAIH MopeaupoBarth peabHyIo
IIOBEPXHOCTEH,  pa3pe3aHuss  Ha | CUTYallMI0 Ha fA3bIKE I'€OMETPUH U
4acTH, cOO0pakeHUs 0100 HCCIe10BATh HOCTPOCHHBIE
MOJeNnd, B TOM 4YHCIE U C
HCII0JIb30BAHNEM amrnapara
anreopsl.
Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBbI IIPY PENIEHUH 3a/1a4.
O0bém O6BémM Tena. O0beM Csobogno OnepupoBaTh
MHOTOIPaHHHKA HOPSMOYTOJIBHOTO TMapajulesienuIeaa. | NOHATHAMHU: 00BEM Tena, 00BEM
(17 v) 3amaun 00 yaABOEHMH Ky0a, O | IPSIMOYTOJIBHOTO
KBaJ[paType Ky0a; 0 TPUCEKIIMH yIiia. | napaiesienumnesa.
CrepeomMerpuueckue 3aJ1a4H, ®opmMyIHpPOBATH  OCHOBHBIE
CBSI3aHHbIE c 00BEMOM | cBOMCTBA 0OBEMOB.
IIPSIMOYTOJIBHOTO NAapaJUIeIEIUIENA. Jloka3bIBaTh  TeopeMy 00
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[Ipuknannele 3a1auu, CBsA3aHHbIE
c BBIUUCIICHUEM 00bEMa
MPSIMOYTOJIBHOTO NapaJuIeIenuIea.

O0BEM PSAMON PU3MBIL.

Crepeomerpuueckue 3aJlauu,
CBSI3aHHbIE C BBIYUCIIEHUEM 00BEMOB
npsMon  npusMbl.  IIpuknaassie
3aJa4d, CBsA3aHHBIE C O0OBEMOM
IPSIMOY IIPU3MBI.

Brerancnenne 0o0bEMOB  Tenm ¢

MMOMOIIIBEO OIPENEIIEHHOTO
uHterpana. OOBEM  HAKIIOHHOU
IIPU3MBI, TUPAMUJIBL

®opmyna o00bEMa NUPaMHIBIL.

OtHomieHne 0OBEMOB MHPAMHUJL C
001IUM yTIIOM.
CrepeomMerpuueckue 3aJauu,
CBsA3aHHbIE C 00BbEMaMU HAKJIOHHOMU
MIPU3MBI, TUPAMHUIBI.
[IpuknmagHele 3amaum Mo  TeMe

«O0BEMBI  TeN», CBA3aHHBIE C
00BEMOM  HAKIIOHHOW  TPHU3MBI,
TTUPAMUJIBL.
[Ipumenenue 00BEMOB.
Beruncnenne pacCTOSHUSA 70
TUTOCKOCTH

00BEME IPSIMOYT'OJIBHOTO
napajieienuneaa, CIeiACTBUsS U3
HEE.

Pa3pesarn MHOTOTpaHHUKH,
MepeKyIabIBaTh YaCTH.

Pemate  crepeomeTpuuecKue
3a/1a4M, CBSI3aHHBIE C BHIYUCIICHUEM
00béMa IPSIMOYT'OJIBHOTO
napajuiesenunesaa, npu3Mbl.

CpaBHHMBATH /|
aHAJIM3UPOBATb YTBEPXKICHUS C
[EIbI0  BBISBICHUS  JIOTMYECKH
KOPPEKTHBIX U  HEKOPPEKTHBIX
pacCyxJICHHIA.

AHAJIU3UPOBATH U
MO/1eJIHPOBATh Ha SI3BIKE
TEOMETPUHM pEaIbHbIE CUTYaIlUH,
CBSI3aHHBIC c 00BEMOM
MPSIMOYT'OJIBHOTO
napasuiesienunena,
MAPaAMU/IBI.

HccaenoBarb
MOJEIH, B TOM
HCIIOJIb30BAHNEM
anreopswl.

BouiBoauthb OCHOBHYIO
UHTETpalbHYI0  GopMyny Ui
BBIYHCIICHUS] 00bEMOB TEll.

Joka3piBaTh  TEOpeMy 00
00bEéME HAKIOHHOW MpPHU3MBI Ha
[IpUMEpe TPEYroJbHOW HPU3MBI U
JUTSl IPOU3BOJIBHOM ITPU3MBI.

Jloka3piBaTh  Teopemy: 00
00BéMe ApaMU/IbI,
dbopMynupoBaTh CIEICTBUS U3 HEE:
00bEM  yCEUu€HHOW  MHUpaMUIBIL.
BoeiBoiuTH bopmyny JUTSt
BBIYHCIICHUSI OOBEMOB YyCEUEHHOM
MpaMu /bl

MIPU3MBI,

MIOCTPOCHHEIE
quciae M C
anmnapara

Tena BpalllcHHSI.
Cdepa U map.
KomOunanus TeJ
BpAalllecHUs "
MHOTOTPAHHUKOB
(24 4)

]_II/IJ'II/IHI[pI/I‘IeCKaSI IIOBCPXHOCTD,

oOpazyromue LMJIMHAPUYECKO
HOBEPXHOCTH.

Humuagp. Ilpsamoit  kpyrosoi
munHAp.  [lnomane moBepXHOCTH
WINHApA.

Konnueckas MIOBEPXHOCTH,
oOpa3ymomue KOHUYECKOU
nosepxHoctd.  Konyc.  Ceuenue

KOHYCa IJIOCKOCTBhIO, MapalieIbHOU
MJIOCKOCTH OCHOBAHHUS. Y CCUEHHBIN
KoHyc. M300paxeHne KOHYCOB H
YCEUEHHBIX KOHYCOB.

CBobOoaHo ONepUpoOBATH
MOHSITUSIMU: UIHHIPUYECKast
NOBEPXHOCTh, HMIMHApP. H3yuarh
CHocoOBI HOJTy4eHUs
WINHAPUYECKON  MOBEPXHOCTH,
WINHApA.

H3o0paxkars IWIMHID U €rO
CEYEHUS IIII0CKOCTBIO.

Csobogno OnepupoBaTh
TOHATHUSIMH: KOHUYECKasI
[IOBEPXHOCTb, KOHYC, YCEYEHHBIN
KOHYC. Nzyudath CrocoOBl
NOJIyYEHUS KOHUYECKOU
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[Tnomane GOKOBOI MOBEPXHOCTH
U IIOJTHOW ITIOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue 3ajayd  Ha
JI0Ka3aTelbCTBO M BBIUMCIICHHE,
IIOCTPOCHUEM CEYEHUW LUIIMHIpA,
KOHYCa.

HpI/IKJIaI[HI)Ie 3aJa4yu, CBA3aHHBIC
C UJIMHJPOM

Cdepa u map.

[lepeceuenne cdepsl U mapa c
mwiockocTero.  Kacanme 1mapa wu
chepel  miIocKocThiO. Bunm wm
n300pakeHue mapa.

VpaBuenue cdepsl. [lmomanb

cdepsl 1 e€ yacTei.

CummeTpus cdepsl 1 mapa.

CrepeoMeTpriecKue 3ajlayd  Ha
JIOKa3aTelbCTBO W BBIUMCIICHHE,
CBA3aHHbIE €O c¢epoldl M IIapoM,
TIOCTPOEHUEM X CEUYEHHI
IJI0CKOCTBIO.

[IpuknagHeie 3ama4u, CBSI3aHHBIC
co cdepoii U mapom.

[ToBTOpEHME: OKPY)KHOCTH Ha
IJIOCKOCTH, BBIYHMCIICHUS B
OKPY>KHOCTH, CTaHJJApTHBIE 110A00US

Pazanunble KoMOMHAIIMM — TENI
BpallleHUs 1 MHOTOT'PAaHHUKOB.
Bagaun mno TemMe «Tema wu

IOBEPXHOCTHU BPAILICHUA

IIOBEPXHOCTHU, KOHYCA.
HN3o6paxkarb KOHyC U €ro
CEYEeHUS IIJIOCKOCTBIO, IPOXOIAIICH
yepe3 0oCb, M  IUIOCKOCTBIO,
NEPIEHANKYJIAPHON K OCH.
BeiBoauth  QopMynsl s
BBIYMCIICHUSI OOKOBOM U MOJIHOM
IIOBEPXHOCTEHN TEJ BPALLIECHHUS.
Pematp  crepeomeTrpuueckue
3a/au, CBSI3aHHBIE C  TeJlaMu
BpallleHu, HaXO0XJIEHUEM
wiomanad OOKOBOM U MOJIHOM
MOBEPXHOCTH, MIOCTPOEHHUEM
CEYECHUM.
Hcnoab3oBaTh IIpu pelIEHUU
3a/1a4 MJIaHUMETpUYecKue QaxkThl U
METO/IbI.

CpaBHHMBATH u
AHAJIM3MPOBATh YTBEPXKJEHUS C
LEeNbI0  BBISIBICHUSA  JIOTHYECKH
KOPPEKTHBIX W  HEKOPPEKTHBIX
pacCyXIeHUM.

AHaIU3HPOBATH "
MO/1eJINPOBATH Ha A3bIKE

FEOMETPUHN peajbHble CUTYalluH,
CBs3aHHbIE c KOHYCOM u

LHUIHHIPOM.
HUccaenoBarb MOCTPOEHHBIE
MOJETH, B TOM YHCIE U C
HCII0JIb30BaHUEM amnmapata
anreOpsI

AxkTyaau3upoBatb (GakTel U
METO/IbI IUTAHUMETPHH,
pelieBaHTHBIE TeME, MPOBOAUTH
AHAJIOTHH.

CBobOoaHo ONepUpoOBATH

NOHATUSIMU: cepa U mIap, UEHTP,
panuyc, muameTp chepsl U mapa.

HccnenoBarb B3aMMHOE
pacmooxxeHue cdepbl u
TJIOCKOCTH.

®opMyIHpPOBATH ONpE/CICHHUE
KacaTeJIbHOU MIIOCKOCTH K cepe.

Jloka3bIBaTh  TEOPEMBI O
CBOICTBE M MpU3HAKE KacaTelbHOMN
IJIOCKOCTH.

BeiBoauth  dopmyny
BBIUMCIICHUS  IIJIOIIA]U
yepe3 paanyc cepsl.

Pemats  crepeoMerpuyeckue
3ajauu, CBs3aHHble cO cdepoil u
IIapOM, HaXOXJECHUEM IUIOIIA 1

TSI
cepsl
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cdepbl U e€ vacTel, MOCTPOCHUEM
ceueHuit cepsl 1 mapa.
AHa/IU3UPOBATH u
MO/1eJINPOBATh Ha A3bIKE
F€OMETPUHN peajbHbIE CUTYalUH,
CBSI3aHHBIC C MAPOM U cPepoil.
Pemiate mnpocTteie 3amayu, B

KOTOPBIX ¢urypupyror
KOMOMHAallMM TeJl BpallleHUus M
MHOTOTPaHHHUKOB.

Hcnoab30BaTh IIpu pelIEHUU
3a/1a4, CBSI3aHHBIX CcO cdepoil u
mapoM, IJIaHUMETPUYEeCKre (PaKThI
Y METOJIbI.

Pemate  crepeomeTpuueckue
3a/1a4d, CBs3aHHBIE C  TeJamMu
BpalleHUsl, MOCTPOCHUEM CEUYCHHI
TEN BpalleHus, ¢ KOMOWHAIMSIMU
TEJ BpPaIICHUS] 1 MHOTOTPAHHUKOB.

IIpoBoauTh JIOTHYECKHU
KOPPEKTHBIE JIOKa3aTeJIbHbBIC
paccyxaeHus npu perneHnn
TEOMETPHYECKHUX 3a/1a4, CBA3aHHBIX

c NEePIEeHIUKYISIPHOCTHIO
MJIOCKOCTEH.

AHAJIM3UPOBATH u
MO/1eJINPOBATH Ha A3bIKE

T€OMETPUU peaIbHBIC CHUTYAaIlUH,
CBSI3aHHBIC C MHOTOTPaHHUKAMHU.

HccaenoBarh  TIOCTPOCHHBIC
MOJIENM, B TOM 4YHCIE U C
UCTIOJIb30BaHUEM amrapara
anreopsol.
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ILnomaan
NMOBEPXHOCTH
00bEMBI KPYIJIBIX TeJl
9 v)

u

O0béM numuaapa. Teopema 00
00BEME MPSIMOTO LUIIUHIPA.

[Tnomanu OOKOBOW W TOJHOMN
MOBEPXHOCTH IMIIMH/IPA.

Borancnenne o00bEMOB Tenm ¢
MMOMOIIIBEO OIPENEIIEHHOTO
uHTerpana. O6bEM KoHyca.

[Tnomamm OOKOBOKW W TOJHOMN
MIOBEPXHOCTH KOHYCA.

Crepeomerpuueckue 3aJauu,
CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB
HWIAHIPA, KOHYCA.

[IpuknmagHele 3amauum Mo TeMe
«O0BEMBI 1 TUTOIIAN TTOBEPXHOCTEN
TEJL.

O6béM 1mapa U  IIApOBOIO
cektopa. Teopema 00 00bEMeE TIapa.
[Tnomane chepsr.

Crepeomerpuueckue 3a/1a4y,
CBSI3aHHBIE C BBEIUYHMCIEHHEM 00BLEMOB
niapa, IapOBOTO CErMEHTa,

IapOBOTO CEKTOPA.
[IpuknmagHele 3amaum Mo  TeMe
«O0BbEMBI  TEm», CBsS3aHHBIE C
00BEMOM I1apa U IIOMAIbI0 CEPHI.
CooTHOLIEHUA MEXTY
IIOUIAASIMH MOBEpXHOCTEN u
00BéMaMHU ITOJOOHBIX TE.
[TomoOHbIE TEMa B MPOCTPAHCTBE.

Usmenenue 00BEMa npu
moxoouu.
CrepeoMeTpHUeCKUe 3a/a4H,

CBSI3aHHBIE C BLIYUCIEHUEM 00BEMOB
TeJ U IJI0a[e MOBEPXHOCTEN

Cgobogno ONepupoBaTh
NOHATHAMU: 00BEM Telna,
IUIOIAb TOBEPXHOCTH.

DopMyJIHPOBATH
CBOICTBa 0OBEMOB.

Jloka3bIiBaTh TeopeMbl: 00
00béMe mmIHMHIpA, 00 00BEMe
KoHyca. BeIiBoguTH (hopMynbl st
BBIYUCIICHUST 00bEMa YCEUEHHOTO

OCHOBHBIC

KOHYCa.

HccaenoBarb IIOCTPOEHHBIE
MOJEIH, B TOM YHCIE U C
HCII0JIb30BAHUEM amnrmapara
anreopsl.

3HaTh BO3MOXHOCTU pELIECHUs
3a/1a4 Ha TOCTPOCHHUE IHUPKYJIEM H
JIMHEWKOM, 0 KJIaCCHUUYECKHUX
HEepa3penImMbIX 3a/1a4ax.

Cgoboano onepupoBaTh
NMOHATUSIMHU: IIIAPOBOM CETMEHT,
IapOBOM CJIOM, IIApOBOM CEKTOP,
OCHOBaHWE H BBICOTA CETMEHTAa,
OCHOBaHHWE M BBICOTA IIIAPOBOTO
CIIOAL.

BeiBoauth  dopMynel s
HaX0XJeHHUd OOBEMOB IIAPOBOTO
CerMEHTa, IIapOBOrO  CEKTOopa,
mIomaau chepsl.

Jloxka3pIBaTh
00BbEMe mapa.

Pemate  crepeomerpuueckue
3aJaud, CBSI3aHHBIE C O00OBEMOM
nrapa, HIapOBOTO CErMEHTa,
[IAPOBOTO  CEKTOpa,  IUJIOHIAJIBIO
chepsl.

CpaBHuBaTH u
AHAJM3MPOBATH YTBEPXKIEHUS C
LENbI0  BBISIBICHUS  JIOTHYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXJIeHUN.

AHAJIM3UPOBATH u
MO/1eJIUPOBATh Ha S3BIKE
TEOMETPUH pealbHble CHUTYaIluH,
CBsA3aHHBIE C OO0BEMOM Tapa,

TeopeMy 00

IapOBOrO0  CErMEHTa, IIapOBOTO
CErMEeHTa, TUIOMIA B0 Chephl.

Csobogno OnepupoBaTh
MOHSITHEM: TIOJ00OHBEIE Tela B
MIPOCTPAHCTBE.

BpruuciasaTe O0O0BEMBI TEI C
ITOMOIIILIO OIpeeIEHHOTO
WHTErpaa.
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Pemate  crepeomeTpuueckue
3a/1a4u, CBSI3aHHbIE c
COOTHOUIECHUSAMHU MEXITY
IUIOAJIMHA  TIOBEPXHOCTEH U
00BEMamMu TOJOOHBIX TETI.

IIpoBoauTh JIOTUYECKHU
KOPPEKTHBIE A0Ka3aTelbHbIe
paccy:kIeHusi TNpu  PEIICHUH
reOMETPUYECKHUX 3aJ1a4, CBS3aHHBIX
C BBIUMCICHHEM OOBEMOB TeNl C

MMOMOIIIBEO OIPENEIEHHOTO
MHTErpaa, HaXO0XJIeHUEM
COOTHOILIEHUSI MEXIY IUIOMAIIMU
MMOBEPXHOCTEN u 00bEMaMu
MOJOOHBIX TEJI.

AHa/IU3UPOBATH "
MO/1eJINPOBATH Ha SI3BIKE

TEOMETPUHM pPEaIbHbIC CHUTYAIlUH,
CBSI3aHHBIC C o0BéMamMu u
MMOBEPXHOCTIMH Tell, Ha
JIOKA3aTeJIbCTBO M Ha HAaXOXKJICHUE
T€OMETPUYECKUX BETNYNH
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IMoBTOpEHUE,
00001IeHNe
cUCTeMaTHU3alus

3HAHUH
(22 )

Ob6o6maromee MOBTOPEHHE
MOHATUHI A METOHOB Kypca
reoOMETPUH 10-11 KJIACCOB,
CHUCTEMaTU3als 3HAHWM.

Hcropus pa3BUTHUA
CTEpEOMETPUN KaK HayKd U €€ poJib
B pa3BUTHHI COBPEMEHHBIX
WHXXEHEPHBIX U  KOMIIBIOTEPHBIX
TEXHOJIOT U

Pemarn
3aJa49U Ha

CTEPEOMETPUYECKHE
JI0Ka3aTeNbCTBO
MaTEeMaTHYECKUX OTHOUICHUH,
HaXO0XJIECHNE rE€OMETPUUYECKUX
BEJIMYUH (IUIMH, YIJIOB, IUIOMIAJCH,
00BEMOB).
Hcnoab30BaTh IIpu pelICHUU

CTEPEOMETPUUECKHUX 3a1a4
IUTAHUMETPUYeCKHe  (GakTel |
METO/IBI.

IIpoBoauTh JIOTUYECKHU
KOPPEKTHBIE JI0OKa3aTeIbHbIC
paccyxIeHus npu peleHnn
CTEPEOMETPUUECKHUX u
MJIAHUMETPUYECKHX 3aad.

CpaBHHMBATH /|
aHAJIU3UPOBAThH peanbHbIe
CUTYyaIH u BBISIBIIATH

BO3MOXHOCTb €€ MOJEIUPOBAHUA
Ha A3BIKE TCOMETPUH.

MoaeanpoBarth peanbHYIO
CUTyallUI0O Ha SA3BIKEC I'COMCTPHUU H
HCC1e10BATh MOCTPOEHHBIE

MOJETH, B TOM 4YHCIE U C
HCII0JIb30BaHUEM anmapata
anreopswl.

Hcnonb3oBaTh KOMITBIOTEPHBIE
MPOrpaMMbl MPU PEIICHUH 3a/1a4.

IHonyyats mnpeacrabjieHue O
FEOMETPUHN KaK O pa3BUBAIOIIEHCS
Hayke, HCCIeyIomen
OKpYXXalolUi MHUp, CBSI3aHHOM C
pealbHBIMU o0BbeKTamu,
MOMOTaloNIe penmTh peanbHbIe
JKU3HEHHBIE CUTyalldd O POJU
CTepeoMeTpUn B Pa3BUTUHU
COBPEMEHHBIX  WH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTH
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA BEPOATHOCTDBb "
CTATUCTHUKA (IIO TOAAM OBYYEHMUA)

10 kaacc (He meHee 35 4)

Ha3Banue pa3nena

OcHOBHBIE BHABI

(TeMBbI) OcHoBHOE coaep:KkaHue
JAeATeJbHOCTH 00y4aroIuXcs
(K0JIN4eCTBO YaCOB)
Jaementbl Teopuu | I'pad, CBSI3HBIN rpad, IIpeacraBiasitb  00BEKTHl U
rpagoB MIpe/ICTaBICHHE 3a/1aun C | CBSI3M MEXIYy HUMHU C IMOMOUIBIO
By MTOMOIIBIO rpada. Crenens | rpada, HAXOAUTb MYTH MEXAY
(BanenTHOCTh) BepuuHbl. [lyTh B | BepuimHamu rpada.
rpade. Lenu u nuknel. I'padsl Ha | Beigeasstb B Tpade uenu u
IUIOCKOCTH. JlepeBO CIIy4ailHOTO | IIUKJIBI.

JKCIIEPUMEHTA

CTpouTh /1epeBo Mo OMUCAHUIO
CIIy4ailHOTO OIbITa, OINHCHIBATH
cilydaiiHble COOBITHSI B TepMHUHaX

JiepeBa.
Pematr 3amaun ¢ IOMOIIBIO
rpados

Cayuaiinble onbIThl, | CiydaiiHbie JKCIIEpUMEHTHI | Bbl1easTh u ONUCHIBATH

cay4JaifHble COOBITHSI | (OTIBITBI) U CIy4dailHble COOBITHS. | CilydaiiHble COOBITHS B CIy4ailHOM

" BEPOSITHOCTH | DJIEMEHTapHbIE COOBITHS | OTIBITE.

coObITHI (ucxompr). BepositHOCTE | @OpPMYJIHPOBATH YCJIOBUSA

QB v CIIy4ailHOTO COOBITHS. | TPOBEACHHS CIIYIafHOTO OTIBITA.
Bepostaoctr coOwitrii B ombiTax | HaxoauTh BEpOSTHOCTH COOBITHI
c PaBHOBO3MOKHBIMHU | B ONBITaX C PaBHOBO3MOXXHBIMHU
JJIEMEHTAPHBIMU COOBITUSIMU 3JIEMEHTapPHBIMHU UCXOAAMH

Onepanun Haj | Ilepeceuenue, o0weaunenue | Menmoab3oBaTh JIiarpaMMbl

MHOKeCTBAMU U | MHOXECTB u coObITHH, | Dlifiepa U BepOalibHOE ONHCAaHUE

COOBITUSIMH. IIPOTUBOIOJIOKHbIE COOBITHUS. | COOBITHIA npu BBIIIOJIHEHUH

Cioxkenue u | Dopmyna CIIOXEHHUS | omepaiuii HaJl COOBITUAMMU.

YMHOKeHUe BEpPOSATHOCTEMN VYcnosnas | OueHuBaTh W3MEHECHUE

BEPOSITHOCTEI. BEPOSITHOCTb. YMHOKEHUE | BEpOATHOCTEH COOBITHUH MO Mepe

YciaoBHas BEPOSATHOCTEH. dopmyna | HACTYIUIGHUS JAPYrUX COOBITUH B

BEPOSITHOCTD. YCIIOBHOU BEPOATHOCTH. DOpMysia | CIIy4ailHOM OIIBITE.

He3aBucumbie ojaHOM BepoATHocTH. Popmyna | Pemiarb 3a1ayu, B TOM 4YHCIE C

COOBITHA Baiieca. HezaBucumeblie coObITHS HCII0JIb30BaHUEM JepeBa

S v ClIydailHOTO  ombiTa,  (GopMyl
CJIOKEHUS u YMHOKEHHS
BEPOSITHOCTEN

DJIeMeHThbI Kom6unatopHoe npaBuiio | @opmMyJMpoBaTh U J0Ka3bIBaTh

KOMOMHATOPUKH ymHOKeHus. llepectaHOBKM ¥ | KOMOMHATOPHBIE (PAKTHI.

(49 ¢dakropuan. Ywucno coueranuii. | Ucnosb3oBaTh MIPABUJIIO
Tpeyronbauk Ilackans. dopmyna | yMHOXKEHUS, W3Y4YCHHbIE
6unoma Herotona KOMOUHATOpHbIE (OPMYINBI  JUIs

NepeUnCICHUs 3JIEMEHTOB
pa3IMYHBIX MHOXECTB, B TOM

YqUCJIC 3JICMCHTAPHBIX COOBITHII B
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CJIy4ailHOM OTIBITE.
IMoab3oBaTbess  Gopmynnoil  u
TpeyrojibHukoM  Ilackans  mis
OIPEAEIIEHUS YUCIIA COUYCTAHUM.
Ipumensite  popmyny Ounoma
Herorona g npeoOpasoBaHus

BBIPAKCHUIN
Cepuu bunapusiii  ciydaitaeiii  ombiT | PazouBaTh CIIOYKHBIE
MOCJIeI0BATeIbHBIX | (MCOBITAHUE), yCHEX U Heyjdada. | SKCIIEPUMEHThl HAa  OT/AEJbHbIE
HUCHBITAHUM. HezaBucumble ucnbitanus. Cepust | MCTIBITAaHUS.
HcnbiTanus HE3aBHUCUMBIX  MCHbITaHui a0 | Pemarb  3agaun  Ha  MOMCK
Bepnysiu. IIEpBOIO ycrexa. Cepust | BEpOsITHOCTEM COOBITHII B cepuu
Cay4yaiiHblii BbIOOP | HE3aBUCUMBIX WCIIBITAaHUI | UCTIBITAHWM 1O NIEPBOTO yCIExa H
us3 KkoHeuHoii | bepnymn. Cnyvaiiuslii BeIOOp U3 | B cepusix ucnbiTanuil bepnymu, a
COBOKYITHOCTH KOHEYHOM COBOKYITHOCTH. TaKkK€ B OINbBITAX CO CIy4ailHbIM
Sy [IpakTnueckas pabota C | BBIOOpOM u3 KOHEYHOU
HCIIOJb30BAHUEM  DJIEKTPOHHBIX | COBOKYITHOCTH € MCIOJIB30BaHUEM
TabIuIL KOMOMHATOPHBIX ¢dakToB u
dbopmyn, B TOM HHCIE B XOJE
MPaKTHYECKON paboTsI c
PUMEHEHHEM CTaH/IAapPTHBIX
byHKIUH
Carysaiinere Cnyyaiinas BenMurHA. | OcBaMBaTh MOHATHS: CllydailHas
BEIMTHHDI " Pacnpenenenue BEPOSITHOCTEH. | BEJIUYMHA, pacnpeneneHue,
pacHpeieIeHus Huarpamma pacrpeniesieHus. | Tabauna pacnpeneneHus,
(14 ) Onepanu  HajJ  CIyYalHBIMU | AMArpamMMa pacrpeeeHusl.
BEJINYHHAMH. IIpumepe! | HaxoquTh 3HaueHUs CyMMBI H
pacnpeneneHuii. bunapHas | npousBeneHus CITy4alHBIX
ClIydaiiHas BEJIMYMHA. | BEJIINYMH.
I'eomerpuueckoe pacnpenenenue. | CTpouTh OuHapHbIE
bunoMuanpHOE  pacmpenesieHue. | pacpeleeHuss 10 ONUCAHUI0
Marematuueckoe OKUJAHUE | COOBITHI B CIlydailHBIX OIBITAX.
CIIy4aHOU BeJIMYMHBL. | CTpOUTH u pacrno3HaBaTh
CoBMecTHOE paclpesielieHUe BYX | FeOMeTpU4eckoe U OMHOMHAIbHOE
CIIy4aiiHbIX BEJIMYMH. | paclpeieieHusl.
He3zaBucumslie ciydaiinele | PemiaTe 3ajaun Ha BBIYMCIICHHE
BEJIMYMHBI. CpolicTBa | MaTEMaTHYECKOTO OKUIAHMS.
MaTEMaTHYECKOI O oxuganus. | CTpourts COBMECTHBIE
Maremartuueckoe O’KMJIaHUE | paCIPEIEIICHNUS.
OuHapHOU cnydvaiiHOW BenuuuHbl. | U3yuaTs CBOMCTBA
Marematuueckoe 0’KHMJIaHUE | MAaTEMATUYECKOTO OXKHUIAHUS.
F€OMETPUUECKOIO u | Pemarp 3amaun ¢ [OMOIIBIO
OMHOMMAJIBHOTO paclpe/ielieHui. | U3y4eHHBIX CBOMCTB.
Hucnepcus " cranaaptHoe | Ilo M3Yy4EHHBIM bopmynam
OTKJIOHEHHUE. Jucnepcust | HAXOAUTH MaTEMaTHYECKHE
OMHApHOM ciydallHOW BENMYMHBI. | OXKMJAHUS CIy4alHBIX BEJIUYHUH,
CaoiicTBa JUCIIEPCUH. | UMEIOIINX  T€OMETPUYECKOE U
Marematuueckoe OKuJaHue | OMHOMHUAIBHOE pacIpeieIeHUs
npousBeAeHUd U aucnepcus | OcBanBaTh MOHATHS: JUCHEPCHS,

CYMMBbI HC3aBUCHUMBIX CJ'Iy‘-I&fIHBIX
BCJIIMYHMH. ,HHCHCPCHH

CTaHJapTHOE
CIIy4allHO! BEINYUHBIL.

OTKJIOHCHHC
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OuHOMMANBHOTO pacnpeneneHus. | Haxoautb JUCIIEPCUIO o

[IpakTnueckas pabora C | pacIpeneneHHuIo.

HCIIOJb30BAHUEM  JIEKTPOHHBIX | M3y4yaTh CBOMCTBA AUCIIEPCUH.

Ta0IHII ITo U3y4YCHHBIM dopmymnam
HAXOIHUTh JUCIIEPCUIO

OMHOMUAIBHOIO PpacHpeeNIeHuUs,
B TOM YHCJIE B XOJ€ MPAKTUYECKON
paboThl

11 kaacc (He meHee 35 y4)

Ha3Banmue pa3nena OcHoBHoOE coep:xaHue OcHOBHBIE BH/IbI
(TeMBbI) AeATeIbHOCTH 00y4aroImXcsi

(K0JIN4eCTBO YaCOB)

3akoH ooabimmx | HepaBenctBo UebOsnimeBa. Teopema | Pazouparnb JI0KA3aTebCTBA

yuce UeonimeBa. Teopema bepnymmm. | Teopem.

Sy 3akoH OOJTBIITNX yucen. | OcBauBaTh BRIOOPOYHBI METOT
Bri6opounsrit METO/JI | UICCIIEJOBAHHUI, B TOM 4YHUCJIE B
HCCIIeJOBAHUM. X0/JIe TIPAKTUIECKOU paboThI
[IpakTnueckas pabora c
WCTIOJTb30BaHUEM AIEKTPOHHBIX
TaOIHI]

DJIeMeHTbI I'enepanpHas  coBokynHOCcTh W | OcBauBaTh TIOHSTHS:

MaTeMaTH4eCcKoi ciydaiiHasi BBIOOpKa. 3HAKOMCTBO C | reHepajbHas COBOKYITHOCTb,

CTATHCTHKH BBHIOOPOYHBIMU XapaKTEPUCTUKAMHU. | BBIOOpKA, BBHIOOPOUYHOE cpeiHee

(6 9) OneHka cpegHero M JUCHEPCUU | U BBIOOpPOYHAs TUCTIEPCHS.
F€HEpPaJbHOW  COBOKYMHOCTH  C | BhIluMcJaaATH BBIOOPOYHBIC
MTOMOIIBIO BBIOOPOYHBIX | XapaKTEPUCTUKU U HA UX OCHOBE
XapaKTEePUCTHK. OneHuBaHue | OLIEHUBAThH XapaKTEePUCTUKU
BEPOSTHOCTEH COOBITHI 10 | FTEHEPAIbHON COBOKYITHOCTH.
BBIOODKE. OcBauBaThb MOHSATHS
Cratuctuueckas TUIOTEe3a. | CTAaTUCTUYECKas THUIOTE3a.
[IpoBepka npocreimux rumnore3 ¢ | OueHnBaTH BEPOATHOCTD
MOMOIIBI0  CBOMCTB  U3YYEHHBIX | COOBITHI u POBEPSTH
pacnpezeneHui. npocTedlnne  TUIOTe3bl  Ha
[IpakTnueckas paboTa C | OCHOBE BBIOOPOUHBIX JAaHHBIX, B
UCIIOJIb30BaHUEM AIIEKTPOHHBIX | TOM YHCIIE B X0/I€ MPAKTUYECKOM
TaOJINILL paboThHI

HenpepsbiBHbIE [Ipumepsnt HETNPEPHIBHBIX | 3BHAKOMHUTBCS NOHSTHSIMM:

cay4daiiHble Cly4yailHbIX BenuuuH. @DyHKIUS | HENpEepbIBHAA ciyyaitHas

BeJIUYUHBI IJIOTHOCTH BEPOSITHOCTH. | BETMYHHA, HENpPEepPHIBHOE

(pacnpeneJieHus), PaBHOMEpHOE pacmpeseneHue. | pacupeneiaeHue, byHKIIS

NnoKa3arejibHOe u | [Ipumepsl 3amad, OPUBOASIIMX K | IJIOTHOCTU BEPOSITHOCTH.

HOpMAaJIbHOE NOKa3aTeJbHOMY M K HOpMaibHOMY | Haxoauth BEPOSTHOCTH

pacnpeaeaeHust pacnpeeneHusIM. OyHKIUS | COOBITUH TO JMaHHOW (QYHKIMU

4 4) IIJIOTHOCTH BEPOATHOCTH | IJIOTHOCTH.

IOKa3aTCJIbHOT'O pacnpeaciiCHus. 3HAKOMHUTBLCA € TOHSATHSIMM:
qDYHKI_II/IH IUIOTHOCTU BCPOATHOCTH | IIOKA3ATCIIBHOC pacCpCACIICHUC,

HOPMAaJIbHOT'O paclpCACIICHUA HOPMAJIbHOC pacpCICICHUC.
BoiaeasTh 1o OIMHUCAaHUIO
CJ'Iy‘-I&fIHBIG BCINYHNHEI,
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pacripesieieHHbIe o
MOKa3aTeIbHOMY  3aKOHY, TIO
HOpPMAaJIbHOMY 3aKOHY.

Pa3duparh npumepsl  3ajad,
NPUBOJALINX K TOKA3aTEIbHOMY
pacrpeneneHuIo u K

HOPMaJIbHOMY pacripeesIEHUI0

Pacnpenesienune [TocnenoBarenbHOCT,  OJIMHOYHBIX | BblaeasiTh o OIHUCAHUIO
IIyaccona HE3aBUCUMBIX COObITHI. [Ipumep | cimydaiiHOro ombITa BETUYHHBL,
(24) 3a/1a4y, IIPUBO JALIEN K | paclpeficlIeHHbIE 10  3aKOHY
pacnpenenenunto [lyaccona. ITyaccona.
[IpakTnueckas pabora ¢ | Pemwiatp 3agaun, B TOM 4HCIE B
HCII0JIb30BAHNEM AJIEKTPOHHBIX | XO/I€ TPAKTHUUECKON paboThl ¢
TabIUI NPUMEHEHHEM CTaHJIapPTHBIX
(GYHKIMH 271€KTPOHHBIX TaOIHI]
Cas3b mexny | Koapumanma  nByx — ciydaiiHeix | OcBauBaTh MIOHATHSL:
CJIy4YaHbIMH BEJINYMH. Koadpdunment | koBapuanus, KOA(PPUITUEHT
BeJIHYMHAMH KOPPETSAIUN. CoBMecTHBIE | KOPPETSIIHH, JIUHEHHas
(6 9) HaOIIOCHUS JIBYX BEJIMYMH. | 3aBUCUMOCTb.
Br16opounsIii kod(pduueHT | OueHUBaThL XapakTep CBS3U
Koppemsiuu.  Pasnuume  Mexny | Mexay CIIy4allHbIMU
JUHEHMHON CBSI3bI0 U TNPUYUHHO- | BEIMYMHAMH, UCXOTS u3
CIIEICTBEHHON CBA3bI0. JIMHENHasd | mpupoasl JTAHHBIX 51
perpeccus. [IpakTuueckas paboTa ¢ | BBIYMCICHHBIX XapaKTEPUCTHK.
HCIIOJIB30BAHUEM NIeKTpoHHBIX | Mcmob3oBaTh JrarpamMmbl
TaOJINII paccemBaHus IS U300paKeHHS
COBMECTHOTO paccenBaHus
JAaHHBIX.
Haxoauts kodhdummeHTsr ocu
JMarpaMMel, B TOM YHUCIIE B X0J€
IIPAKTUYECKON paboThI c
IIPUMECHEHHEM CTaHApTHBIX
byHKIUH
O0o001mIenue u | [IpencraBnenue TAHHBIX C HosTopsTs H3YUCHHOE "
CHCTEMaTH3ANHA IOMOILbI0 TaOJIUI M JAUarpamm, RBICTPAMBATS CHCTEMY 3HAHHIL
3HAHMH ONMcaTeIbHasl CTaTUCTHKA, OIBITHI
(11 9) c PABHOBO3MOKHBIMU
2JIEMEHTapHBIMU COOBITUSAMH,
BBIYHCIICHHUE BEPOSTHOCTEN
coOBbITHII ¢ mMpuMeHeHHeM (OpPMYI
U rpadu4ecKux METOJI0B
(koopauHaTHAs MpsMas, JepeBo,
auarpamma  Oisiepa), ciydaiHble
BEJIMYMHBI U pacHpeleNICHus,
MaTEMaTHYECKOE OKHJaHHE

CIIy4aiiHOM BEIUYHUHBI
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