IHOACHUTEJIBHAS 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA <MATEMATHUKA»

[Tpumepnas pabovas nporpamma 1o ydyeOHoMy npenmMeTy «MaTteMaThkay yriyOoJaéHHOTO YpOBHS
st oOydarommxess 10—11 kmaccoB paspaborana Ha ocHoBe DenepaabHOTO TOCYAApPCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAApTa CpPEeAHEro oOIero oO0pa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, NPEIBABIIEMBIX K MaTeMaTHYecKoMy OOpa3oBaHUIO, W TPaJULUNA POCCUUCKOTO
oOpazoBanus. Peanuzamus mporpamMmbl OOE€CHEUMBAET OBJAJACHHUE KIIOYEBBIMU KOMIIETCHIIMSIMH,
COCTaBJISIOUIMMH  OCHOBY JUIS CaMOPa3BUTHS U  HENPEpPHIBHOIO 00pa3oBaHUs, LIEIOCTHOCTD
OOIIEKYJIbTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTUS JTUYHOCTH O0YYaAIOIIUXCS.

B paboueil mporpamme yuTeHbl MJieM U TOJIoKeHUs «KoHIenuuu pa3BUTHUS MaTeMaTHYECKOTO
obpazoBanus B Poccuiickoit denepanum». B cooTBeTCTBUU ¢ Ha3BaHUEM KOHIICTIIIUHA MAaTEMaTHYECKOE
o0Opa3oBaHHMe JOJDKHO, B YAaCTHOCTH, pemIaTh 3anady OOeCleYeHHss HEOOXOIMMOrO CTpaHe Yucliia
BBIITYCKHUKOB, MaTeMaTHYeCKasl MOJATOTOBKA KOTOPBIX JIOCTATOYHA Ji MPOAODKEHUS 00pa3oBaHUs 10
pa3IMYHBIM HaNpPaBJICHUSM, BKIIIOYas MPENOJaBaHUE MATEMaTHUKHU, MAaT€MAaTUYECKHE HCCIEI0BaHMUS,
paboty B cdepe uHGDOPMALMOHHBIX TEXHOJOTMH M JAp., a Takke oOecrnedeHus g Kaxao0ro
o0y4aromerocsi BO3MOXKHOCTH JIOCTHKEHHS MAaTeMaTUYeCKOM TMOJITOTOBKM B COOTBETCTBUU C
HEOOXOIMMBIM €My ypoBHeM. VMIMeHHO Ha pemeHHe JITHX 3ajaad HaueneHa llpumepHas pabouas
IIporpaMma yriryOJI€HHOTO YPOBHSI.

B smoxy mudposoii Tpanchopmanuu Bcex chep 4enmoBeUECKON AEITEILHOCTH HEBO3MOXHO CTATh
00pa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3 XOopoled MaTeMaTUYecKOW MOATOTOBKU. ITO
00yCJIOBJIEHO TE€M, YTO B HAIllM JIHU PACTET YUCIIO CIIEHUATBHOCTEH, CBA3aHHBIX C HEMOCPEIACTBEHHBIM
NPUMEHEHHEM MaTeMaTUKU: U B cepe HIKOHOMHKH, U B OM3HECe, U B TEXHOJIOTHYECKUX 00NacTAX, U
Jake B TyMaHMTapHbIX cdepax. Takum o0pazom, Kpyr oOydaromMxcsi, JUIsl KOTOPBIX MaTeMaTHKa
CTaHOBHUTCS 3HAYMMBIM IIpeIMETOM, (pyHAaMEHTOM 00pa30BaHUs, CYIIECTBEHHO paciupsercs. B Hero
BXOJIIT HE TOJIbKO oOydaroliuecs, MJIaHUPYIOUIHME 3aHMMATbCS TBOPYECKOM M HCCIIE0BATEIbCKOMN
paboToii B 00iacTu MaTeMaTUKH, UHPOPMATUKH, PU3UKHU, SJKOHOMUKH U B JIPYTUX 00JIACTAX, HO U TE,
KOMY MaTeMaTHKa Hy’>KHa JJIs UCIIOJIb30BaHuUs B IPO(ecCusiX, He CB3aHHBIX HEMOCPEACTBEHHO C HEH.

[lpuknanHas 3HAYUMOCTh MaTe€MaTHKU OOYCJIOBJI€HA TeM, 4YTO €€ NPEeIMETOM SBISIOTCA
(GyHIaMeHTalbHblE CTPYKTYpbl HalIero MHUpa: MHPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHBIE
OTHOILIECHMS, (YHKIHOHAIbHBIE 3aBHCHUMOCTH M KAaTErOpUHM HEONPEAENEHHOCTH, OT NPOCTEHIINX,
YCBAaWBaEMBbIX B HEMOCPEACTBEHHOM OIIBITE, J0 JOCTAaTOYHO CIOXKHBIX, HEOOXOAMMBIX Il Pa3BUTHUA
HAyUYHBIX ¥ TEXHOJOTUYECKUX UJEH. be3 KOHKPETHBIX MaTEMaTUUECKUX 3HAHUH 3aTPyAHEHO [IOHUMaHUE
IIPUHLIMIIOB YCTPOMCTBA M HCIOJb30BAaHUS COBPEMEHHON TEXHUKHU, BOCHPHUATHE W MHTEpIpETaLUs
pa3HoOOpa3HOW COLMATIBHOW, HKOHOMUYECKOW, MOJUTHYEeCKOW uHpopManuu, ManodddexTuBHa
MOBCE/IHEBHAsL MpPaKTHYeCKas AesTeNbHOCTb. Bo MHOrux cdepax mnpodeccruoHalbHON NeATeIbHOCTH
TpeOyIOTCS YMEHHUS BBINOJIHATh Pacd€Thl, COCTABJIATH AJITOPUTMBI, IPUMEHATH (HOPMYIIbI, POBOIUTH
reOMETpUYECKHe HU3MEpEeHUuss U TIOCTPOCHMs, YuTaTh, 0OpabaThIBaTh, WHTEPIPETUPOBATH U
NpPeACTaBIATh HMH(pOpPMAIMIO B BHAE TaONMUI], JUarpaMM M IpadUKOB, MOHMMATh BEPOSITHOCTHBIN
XapakTep CIy4YaHbIX COOBITHI.

OHOBPEMEHHO C pacIIMpeHueM cdep NpUMEHEHUsT MaTeMaTUKU B COBPEMEHHOM OOIECTBE BCE
Oosiee Ba)XHBIM CTAHOBHUTCS MAaTEeMaTHYECKUH CTHJIb MBILIUICHUS, MPOSABISIOMIMNACS B OMpeAeTIEHHBIX
YMCTBEHHBIX HaBbIKax. B mponecce u3ydyeHus MaTeMaTuKy B apCeHA IPUEMOB U METOA0B MBIIUICHHS
YeJloBeKa €CTECTBEHHBIM 00pa3oM BKIIIOUAIOTCA MHAYKLIUA U JeAyKLHs, 0000IIeHre 1 KOHKpeTH3aIus,



aHaIM3 M CHUHTE3, Kiaccuukamus W cucreMarusanus, adcTparupoBaHue W aHanorHs. OOBEKTHI
MaTeMaTH4YeCKUX YMO3aKITIOUCHUH, MPaBUIa NX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHIECKUX
MOCTPOCHMI, CIOCOOCTBYIOT BBIpaOOTKE yMEHHUS (OPMYJIHpPOBaTh, OOOCHOBHIBATH U JOKA3bIBATh
CYXJIEHUS, TeM CaMbiM (OPMHUPYIOT JIOTHUECKUI CTHIIb MBIIUICHUS. Bemyimas ponb MpHHAIICKUAT
MaTeMaTHKe B (OPMHPOBAHUHU aJNTOPUTMHUYECKOW KOMIIOHEHTHI MBIIUICHUS M BOCHHTAHUM YMEHUN
JeWCTBOBATD IO 33/IaHHBIM AITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBbIE. B
IpoLlecCe PEUICHUS 33a/1a4 — OCHOBBI ISl OPraHM3alM Y4eOHOW JEATENIFHOCTH Ha YpOKax
MaTeMaTUKU — Pa3BUBAIOTCS TBOPUYECKAs M MTPUKJIIATHAS CTOPOHBI MBIIIJICHUS.

OOyueHne mMaTeMaTHKE AT BO3MOXXHOCTh Pa3BHUBATh y yYalIUXCSl TOYHYIO, PAllMOHAIBHYIO H
UHQOPMATUBHYIO peYb, YMEHHE OTOHMpaTh HamOoJee MOAXOJIINE S3bIKOBBIC, CHMBOJIMYECKHE,
rpaduUecKue cpeicTBa s BRIPAKECHUS CYXKICHUIN U HATJISITHOTO UX MPECTABICHHUS.

Heo0Xxo1uMbpIM KOMIIOHEHTOM OOIIEH KyJbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS oOliee
3HaKOMCTBO C METOJAaMH IIO3HAaHHUSA JCHCTBUTENBHOCTH, IPEJICTABICHHE O TMpeIMeTe U METO/e
MaTeMaTHKH, €r0 OTIMYUSAX OT METOJOB €CTECTBEHHBIX M T'YMaHHTapHBIX HayK, 00 0COOEHHOCTSIX
NPUMEHEHHS MaTeMaTUKU JUIS pEHICHHs HAy4YHBIX W TPUKIAAHBIX 3agad. TakuM o0pasom,
MaTeMaTu4ecKoe 00pa3oBaHNe BHOCUT CBOW BKIJIAJ B (POPMUPOBAHKE OOLICH KYJIbTYphI YEIOBEKA.

M3yyeHne MaTeMaTHKH CIIOCOOCTBYET OSCTETHYECKOMY BOCIHUTAHHUIO 4YEJIOBEKa, MOHUMAaHUIO
KPacoThI U U3SIECTBA MATEMAaTHYECKUX PACCYKICHHH, BOCIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO
U CHMMETPHHU.

HEJIU N3YUEHUSA YYEBHOTI'O TIPEJIMETA «<MATEMATHUKA»

[IpuoputernpiMu tensimu oOydenuss marematuke B 10—11 kmaccax Ha yriayOn€HHOM ypoBHE
IIPOJOJKAIOT OCTaBaThCSI:

¢ (hopMHPOBaAHKE IEHTPATHHBIX MATEMAaTHYCCKUX MOHITHH (YMCIIO0, BEIIMYMHA, TEOMETpHUYECKAs
¢durypa, mepeMeHHas, BEpPOATHOCTb, (YHKIHs, TMPOU3BOAHAS, MHTErpai), OOECIeUnBAIOIINX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATHUECKOTO 00Pa30BaHUs 00YyJarOIIUXCS;

® 110JIBEJICHUE YUAIIUXCS Ha JIOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3W MaTeMaTHKH
U OKpPY’KaroIIero MUpa, MOHUMAHUIO MAaTEMaTUKU KaK YacTH 00IIel KyJIbTyphl YETIOBEUECTBa;

® pPa3BUTUE HHTEIUICKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH YyYalluxcs, I[O3HaBaTEIbHOU
aKTUBHOCTH, WCCIIEOBATEIbCKUX YMEHHH, KPUTHUYHOCTH MBIIUICHHUSA, HHTEpEca K HU3YYCHHUIO
MaTeMaTHKH;

e (hopmupoBanre (HyHKIMOHAIBHON MaTeMaTH4YeCKOW TPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTHYeCKHUEe aCTMeKThl B PEANbHBIX JKU3HEHHBIX CUTYallUSIX M MPH HU3YYECHUH JPYTHX y4eOHBIX
MPEIMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (QOpMymupoBaTh WX Ha SI3bIKE
MaTEeMaTHKU W CO3JaBaTh MaTeMaTHUYECKUE MOJIEIH, TPUMEHSTh OCBOSHHBI MaTeMAaTUYECKUN ammapaT
JUIS pelleHHs] TPaKTHKO-OPUEHTUPOBAHHBIX 3a/lad, WHTEPIPETUPOBATh M OILIGHWBATH IOJTYYCHHBIE
pe3yNbTaThI.

OcHoOBHBIE JTMHUU cojepxaHus Kypca mareMatukum B 10 —1lkiaccax yriayOnE€HHOTO YpPOBHS:
«Ywucna u BeIMUCIEHU», «Anredpa» («Anredpandeckue BBIPRXKEHUS», « YPaBHEHHUS U HEPABEHCTBAY),
«Hauana maremarmdeckoro anamuza», «l'eomerpus» («I'eomerpuueckue (GUTYpBI U HX CBOWCTBaY,
«M3mepeHne reoMeTpUUeCKUX BEeIHUNH»), «BepoaTHOCTh U CTaTUCTUKA». JlaHHbIe TMHUU Pa3BUBAIOTCS
napajuieNibHO, KaXKJash B COOTBETCTBHH C COOCTBEHHOHM JIOTMKOM, OJHAKO HE HE3aBUCUMO OJHA OT
Ipyrod, a B TECHOM KOHTakTe W B3aumMmojeiicTBuu. Kpome »Toro, mx OOBEIUHSET JOTHYecKas
COCTaBJISIONIAs], TPATUIIMOHHO MPUCYIIAs MaTEMATUKE M MPOHU3BIBAIONIAS BCE MATEMATUYECKHUE KypPChI
u cogepxatenbubie TuHUA. ChopmynupoBanHoe B DenepaabHOM rocyIapcTBEHHOM 00pa3oBaTeIbHOM
CTaHAapTe cpeaHero obmiero oOpa3oBaHUs TpeOOBaHWE «YMEHHE OIEPUPOBATh TMOHATHSIMH:
olpesieNiecHUue, aKCUOMa, TeopeMa, CJe/ICTBHE, CBOMCTBO, NMPHU3HAK, J0KA3aTeIbCTBO, PAaBHOCHIIbHBIC



bopMyITUPOBKH; YMEHHE (OPMYIHPOBaTH O0OpPATHOE W MPOTHUBOIOJIOKHOE YTBEPIKACHHE, MPUBOIUTH
OpUMepbl ¥ KOHTPIPHMEPBI, HCIOJIb30BaTh METOA MAaTeMaTWYeCKOW HWHIYKIWH; TPOBOIUTH
AOKA3aTCJIbHBIC PACCYKACHUA IIpU PCIICHHUU 3a4a4, OLOCHUBATHL JIOTUYCCKYHKO IIPABUJIBHOCTH
paccy>KJICHHID» OTHOCUTCS KO BCEM KypcaMm, a (pOPMHPOBAHUE JOTMUYSCKUX YMEHUN paclpeesisieTcs mo
BCEM TojlaM OOYYCHHsI Ha yPOBHE CpeAHEro o01mero oopa3oBaHusl.

MECTO YYEBHOI'O IPEJIMETA «MATEMATHUKA» B YYHEBHOM IIJIAHE

B cootBercTBuM ¢ DenepabHBIM rocyIapcTBEHHBIM 00pa30BaTEbHBIM CTAHAAPTOM CPEIHETr0
obmero oOpa3oBaHHMs MaTeMaTHUKa SBISIETCS OOS3aTeNIbHBIM MPEJMETOM Ha JIaHHOM YpPOBHE
obpazoBanus. Hacrosmeit [IpumepHnoii pabouel mporpaMMoi mperycMaTpUBaeTCsl U3yueHHe y4eOHOTro
npeamera «MaremaTuka» B paMKax TpEX Y4eOHBIX KypcoB: «Auredpa M Hadajga MaTeMaTHYeCKOro
aHanmu3a», «leomerpus», «BeposTHOCT M craTtucTUKa». DopMupoBaHHE JIOTHYECKUX YMEHHMH
OCYILIECTBIISICTCS HAa MNPOTSKEHMM BCEX JIeT OOydeHHs B CTapulied IIKOJIe, a 3JIE€MEHTbl JIOTUKU
BKJIIOYAIOTCS B COZIEP KaHUE BCEX HA3BaHHBIX BBILIE KYPCOB.

B VYuebOHoM mmane Ha usydyenme marematuku B 10—I1lkmaccax Ha yriayOJIéHHOM ypOBHE
OTBOJUTCS 8 yUEOHBIX YaCOB B HECIIO B TCUCHHUE KAKOTO rojia 00ydeHus1, Bcero S60y4e0HbIX 4acoB.

TemaTnueckoe MIaHUPOBaHUE YYEOHBIX KYPCOB M PEKOMEHIIyEeMOE paclpeneieHne y4eOHOro
BPEMEHM U1 U3YYEHHs OTHCJIbHBIX TEM, NpPEUIOKEHHbIE B HACTOAILIEH MporpaMMe, HaJlo
paccMaTpuBaTh KaK IPUMEpPHbIE OPUEHTUPHI B IOMOIIb COCTABUTENIO aBTOPCKON pabouelt mporpamMmmsl,
U IpeXae BCEero yuureno. ABTOp pabodell mporpaMmbl BIIpaBe YBEIMYUTb WM YMEHBLIMTH
IPEUIOKEHHOE YUCI0 YYeOHBIX 4acoB Ha TeMy, 4TOObI yIJIyOUThCS B TEMAaTHUKY, 3aHHTEPECOBABLIYIO
o0yyaroImuxcs, WIK HalpaBUTh YCUIUS HA MIPEO0JIEHUE 3aTpyJHEHUN. J[oMyCcTUMO TakKe JIOKaJIbHOE
nepepacnpe/iesieHie U epecTaHOBKa 3JIEMEHTOB COJIEpKaHus Kypca BHYTpU JaHHOIO Kjlacca.

KonnuecTtBo mpoBepouHbIX pabOT (TeMaTHYECKUIl M HUTOTOBBIM KOHTPOJIb KaueCTBA YCBOCHMUS
y4eOHOro Marepuana) U MX THUIl (CaMOCTOSATEIbHBIE M KOHTPOJbHBIE PadOTHI, TECTHI) OCTAIOTCS Ha
YCMOTPEHHE YUUTETIS.

Taxxke yuuTenp BIpaBe YBEIMYUTh WM YMEHBIINTh YMCIO YYEOHBIX YacoB, OTBEAEHHBIX B
[TpumepHoit paboueit mnporpamme Ha 000OIIEHHE, TIOBTOPEHHE, CHUCTEMATH3alMI0 3HaHWUH
oOyyaromuxcsa. EQUMHCTBEHHBIM, HO NPUHIMIIMAIBHO BAXXKHBIM KPUTEPHUEM SBISETCS JOCTHXKEHHE
pe3yabTaTOB 00y4EHUs], yKa3aHHBIX B HACTOSILEH MporpaMme.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O ITIPEAMETA
«MATEMATHUKA»

OcBoenne yueOHOTO mpenMeTa «MaremaTnka» TOJHDKHO 00ecreunBaTh JTOCTHKEHHE HAa yYpPOBHE
cpenHero oOmiero o00pa3oBaHWs CIEAYIONMX JIMYHOCTHBIX, METANpEeIMETHBIX W IPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MporpamMmbl  ydeOHOro mpeamera «MaTemMaTHKa
XapaKkTepU3YIOTCS:

I'pasknaHcKoe BOCIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKTAHCKON MO3UIUK OOYYAIOMIErocss Kak akKTUBHOTO U OTBETCTBEHHOTO

YjieHa POCCHUHCKOTO OOINECTBa, MPEICTABICHHEM O MAaTeMaTHYEeCKUX OCHOBAaxX (yHKIIMOHHPOBAHUS
pPasIUYHBIX CTPYKTYp, SBJICHUHN, MPOIEAYp TPaKTaHCKOro ooOmecTtBa (BBIOOPHI, OMPOCH W TIP.),
YMECHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHU C HMX (YHKIUSMHU H
Ha3HAYCHHUEM.



IlaTpuoTHyeckoe BOCIIUTAHHE:
c(hOPMHUPOBAHHOCTBIO POCCHMCKON T'PaKIAHCKOW HACHTUYHOCTH, YBAKEHUS K NPONUIOMY H

HACTOSIIEMY POCCHMCKOW MaTEMAaTUKH, LEHHOCTHBIM OTHOLIEHUMEM K JOCTHKEHUSIM POCCUHUCKUX
MAaTEMaTUKOB U POCCUMCKON MAaTEMATHYECKOW LIKOJIbI, K MCIOJb30BAHHUIO ATUX JOCTHKEHUW B IPYTUX
HayKaX, TEXHOJIOTHIX, Cepax SIKOHOMHUKHU.

JIVXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHUEM JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapozaa; chopMUPOBAaHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOTO TIOBEJCHHS, CBA3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTHIKEHUU HAYKH U
JEeATEIbHOCTHIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYHUBOTO Oy AyIIIETO.

JcTeTHYECKOEe BOCHIUTAHME:

3CTETHYECKUM OTHOIIEHUEM K MHPY, BKIIOYAS ACTETHUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEW,
OOBEKTOB, 3aj7ad, pEIICHUH, pPACCYKIECHUH; BOCHPUUMYUBOCTHI0 K MAaTEMaTHYECKHM AacIEeKTam
pa3quHbe BHUJIOB I/ICKyCCTBa.

dusnueckoe BoOCNUTAHHKE:

c(OPMHUPOBAHHOCTHIO YMEHHsI MPUMEHATh MaTeMaTHYeCKHe 3HAHUS B MHTEpPEcax 3J0pPOBOTO U
6e3omacHoro obOpas3a >XU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO (370pOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUNA W OTIbIXA, PEryisipHas (u3nuecKas aKTUBHOCTH); (PHU3UUECKOTO
COBEPIICHCTBOBAHUS MIPH 3aHATUAX CIIOPTUBHO-030POBUTEIIHHOMN AEATEIbHOCTHIO.

TpyaoBoe BoCIUTAHME:

TOTOBHOCTBIO K TPYZly, OCOBHAHUEM IIEHHOCTH TPYAOJIIO0US; HHTEPECOM K Pa3IMUHbIM chepam
po(heCcCHOHAILHON JISATSIIBHOCTH, CBS3aHHBIM C MAaTEMaTUKONH W €€ NPHUIIOKEHUSMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BHIOOP Oymymiel mpodeccuu W pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC
IUTaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHMIO M CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUM BCEW JKW3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHUIO B PEUICHUM MPAKTHUUECKUX 3ajad
MaTeMaTUYeCKOW HAMPaBIEHHOCTH.

JK0JI0TrHYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO ~ DKOJOTHYECKOW  KyJNbTypbl, TIOHMMAaHHEM BIHMSHHS  COIHAJIBHO-
SKOHOMMYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOJAHON U COLIMATIBLHON Cpe/ibl, 0CO3HAHUEM TJI00aJIBLHOTO
XapakTepa SKOJOTUYECKUX MPOOJIEM; OpHEHTAIMell Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUW s
perieHus 3a1a4 B 00JaCTH OKPY’KAIOIIEH Cpefibl, TIIAHUPOBAHUS TIOCTYIIKOB M OIEHKH MX BO3MOKHBIX
MOCTEACTBUM JJIsI OKPYKAKOLIEH CPEIbI.

LleHHOCTH HAYYHOI0 NO3HAHUA:

Cc(OPMHPOBAHHOCTBIO MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKM W OOILECTBEHHOM MPAaKTUKHU, MOHUMAHHEM MaTeMaTW4ecKOW HayKd Kak cdepbl 4eToBEeYeCKOU
NEATEIbHOCTH, 3TANOB €€ Pa3BUTHUA U 3HAYMMOCTH IS Pa3BUTUS LIMBUIM3ALUU; OBJIAJEHUEM S3BIKOM
MareMaTHKd M MaTeMAaTHYEeCKOW KyJIbTypOM Kak CpeICTBOM IIO3HAHMS MHPA; TOTOBHOCTBIO
OCYILIECTBJIATH MPOEKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIBHOCTh NHANBHTyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
MeTanpeMeTHBIE Pe3yJIbTaThl OCBOCHHS IPOrpaMMbl ydeOHOro mpeaMera «MaTemMaTHkay
XapaKTePU3YIOTCS OBJIAZICHUEM VHUBEPCATbHLIMU HO3ZHABAMENbHBIMU OeliCMEUIMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCATIbHBIMU PECYIAMUBHBIMU OeUCMBUAMIL.
1)Vhusepcarvnvlie nosnasamenwvhuvle Oeticmsus, obecneuusaiom Gopmuposanue OA306bIxX
KOZHUMUBHBIX npoyeccog obyuaiowuxcs (0c6oeHue Memooo8 NOZHAHUS OKPYIHCAowe20 Mupa;
nPpUMEHeHUe 102UYEeCKUX, UCCTe008AMEeNbCKUX Onepayull, yMeHuil pabomams ¢ ungopmayuel).
ba3oBble JIOrH4ecKue 1eHCTBUA:

® BBIABIISTH U XapaKTEPU30BAThH CYIIECTBEHHBIC NMPU3HAKK MAaTEMATUYECKUX OOBEKTOB, OHATHH,
OTHOWICHUHA MEXAYy TMOHATHSAMH; (OPMYJIHPOBATH  OINpPEACIICHUS IOHATUH;  YCTaHABIMBATb



CYILIECTBEHHBI NpPHU3HAK KIACCU(PUKALMU, OCHOBaHMS IJs OOOOUICHHS U CpaBHEHHS, KPUTEPHUH
MIPOBOAMMOIO aHAJIN3a;

® BOCIPUHUMATh, (OpMyIHpOBaTH U TPe0oOpPa30OBBIBATH CYXKIACHHS: YTBEPAUTENBHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

® BBHIIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M IMPOTHBOpEYHs B (akTax,
JaHHBIX, HAOTIOACHUSIX U YTBEPKICHUSX; MpeularaTb KPUTEPUU JUIS BBIABICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

e JlefaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENIbHO J0Ka3aTelIbCTBA MaTEMaTHUYECKUX YTBEPXKACHUM (IIpsAMbIE U OT
MIPOTUBHOTO), BBICTPAaWBaTh APTYMEHTAIUIO, MPUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

e BbpIOMpaTh cniocoO pemieHus y4eOHOU 3ajaud (CpaBHMBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBEIOMpaTh HAHOO0JIeE TIOIXOISIINNA C YYETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3zoBble uccienoBareabckne 1elCTBUA:

® UCIIOJIB30BaTh BOIPOCHI KaK HCCIEIOBATENbCKUIT WHCTPYMEHT IO3HAHUS; (OpMyIUPOBATH
BONIPOCHI, (PUKCUPYIONTHE TPOTHBOpPEUHE, MPOOIeMy, YCTAaHABIMBATHL HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO IIO3UIIUI0, MHEHHUE,

® IIPOBOAMTH CAMOCTOSATEIBHO CINIAHUPOBAHHBIN YKCIEPUMEHT, UCCIIEJOBAHKE TI0 YCTAaHOBICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOr0 OOBEKTa, SBJICHHS, MPOIECCa, BBIABICHUIO 3aBUCUMOCTCH MEXKIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIICCCAMH;

® CaMOCTOSITeNIbHO (OpMyIHpOBaTH O0OOIIEHUS M BBIBOJBI IO pe3yJbTaTaM IPOBEICHHOIO
HaOIOJICHUsI, WCCIEOBaHUs, OIEHMBATh JOCTOBEPHOCTH IIOJTYUYEHHBIX pPE3yJbTaTOB, BBIBOJIOB H
0000IIEHN;

L] HpOFHOSI/IpOBaTI) BO3MOXHOC paSBI/ITI/Ie HpOIICCC&, a TAK)XEC BBIIABUI'ATH HpGI[HOJ'IO)KeHI/ISI 0 €ro
pa3BI/ITI/II/I B HOBBIX yCJ'IOBI/ISIX.

Pabora ¢ undopmanmeii:

® BBIIBIATH AePUINTH HHOOPMAINH, JaHHBIX, HEOOXOJUMBIX IS OTBETa HAa BOMPOC H IS
peIIeHHs 3a/1a9H;

e BRIOMpaTh  MHPOPMALNMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,  aHAJIU3UPOBATh,
CHCTEMaTU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIHNIO PA3INYHBIX BUAOB U (POPM IpeACTaBICHNUS;

® CTPYKTYpHUpOBaTh HH(OpPMAINIO, MPEACTABIATh €€ B pa3iMyHbIX (hopMax, WIUTFOCTPHPOBATH
rpapuyuecKy;

® OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSATENEHO C(OPMYIHUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvHvle KOMMYHUKGmueHble Oelicmeus, 00ecnequusarom  copmuposanHocmy
COYUATLHBIX HABBIKOB 00YYAIOUUXCSL.

Oo0menue:

e BOCIIPHHUMATH U (HOPMYJTHPOBATD CY)KIACHUSA B COOTBETCTBHH C YCAOBUSIMH H LEISIMH OOIICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOI TOYKY 3PEHHsI B YCTHBIX M NHUChMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHUSI 11O XO/Ty PEICHHUS 3a7[aui, KOMMEHTUPOBATH MOJIyUYEHHBIN pe3yJIbTar;

e B X0Jic OOCYKIECHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBbI, MPOOIEMBI,
pelaeMoit 3a1a4u, BEICKa3bIBaTh UICH, HAIICJICHHBIC HA TIOUCK PEIICHHUS; COMTOCTABIISTh CBOH CY)KICHHSI
C CYXICHHMSMHU JPYyTUX YYaCTHUKOB JHMajora, OOHApyKWBaTh pa3jIMYHe W CXOJCTBO IMO3UIMU; B
KOPPEKTHOH Gopme HOopMyTHPOBATh PA3HOTJIACHS, CBOU BO3PAKCHUS;



® MPEACTABIATh PE3YJbTAThl PEIICHUS 3aJadd, OKCIIEPUMEHTA, WCCIICIOBAaHMs, TIPOCKTA;
CaMOCTOATENILHO BBIOMpaTh (OopMaT BBICTYIUICHHS C YYETOM 3a/ad MPE3CHTAMH W OCOOCHHOCTEH
ayIUTOPHH.

CoTpyaHHYECTBO:

® [IOHMMATh M HCIOJIb30BaTh IMPEUMYIIECCTBA KOMAHIHOW M HWHIAUBUAYAIbHOH pabOThI MpH
peleHnr y4eOHBIX 3ajad; MPUHUMATh IIeJb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPTaHU3AIUI0
COBMECTHOH pabOThI, paclpeaeisaTh BUABI padOT, JTOrOBapHBaThCs, 00CYXkIaTh MPOIECC U PE3yJIbTaT
paboThl; 060011aTh MHEHHUST HECKOJIBKHX JIHOJICH;

® yYacTBOBATh B TpyHmoBbIX (opmax paboTel (00CykIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
IITYPMBD» W T.I1.); BBIIOJHATH CBOIO YacTh PabOTHI M KOOPJAMHHUPOBATH CBOM JCUCTBHUS C JPYTHMH
YJIcHaMHd KOMaHJbI; OLEHHWBAaTh Ka4yeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT I10 KPHTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vnusepcanvnvle pezynsamuenvie Oeticmeus, obecnheuusarom @GopMuposaHue CmbiClO6bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
CaMoopranm3anus:

® COCTaBJIATh IJIaH, AQJNTOPUTM peIIeHHs 3aJaud, BbIOUPATh CIOCOO pEleHHUs C y4€ToM
UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apr'yMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
pelieHnii ¢ yuéToM HOBOW MH(pOpMaLuu.

CaMOKOHTPOJIb:

® BJIaJICTh HAaBbIKAMHU IO3HABATEIbHON pedaeKcuy Kak OCO3HAHUs COBEpPLIAEMBIX NeHCTBUN U
MBICIUTENBHBIX TPOIECCOB, UX PE3YyJbTAaTOB; BJIaJETh CIOCOOAMU CaMONPOBEPKH, CaAMOKOHTPOJIS
Ipolecca U pe3yiabTaTa peleHrs MaTeMaTHIECKON 3a1a4H;

® [IPEABUIECTL TPYAHOCTH, KOTOPBIE MOIYT BO3HMKHYTb IIpH pPELICHUU 3a1a4d, BHOCHUTH
KOPPEKTHUBBI B JIE€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB, JAHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJAHOCTEH;

® OLIEHUBATh COOTBETCTBHE Pe3yJIbTaTa LENU U YCIOBHUSIM, OOBSCHITh PUUYMHBI JOCTHXKEHUS WIIN
HEJOCTHKEHUSI pPe3ybTaTOB JESTENbHOCTH, HAaXOIUTh OIIMOKY, /1aBaTh OLEHKY IPUOOpPETEHHOMY
OTIBITY.

MNPEAMETHBIE PE3YJBTATDBI

[IpenmeTHble pe3ynbTaThl ocBoeHus IlpumepHoil pabodeil mnporpammbl MO MaTeMaTHKE
MIpe/ICTaBIeHbl [0 rojaM OOy4eHHs B paMKax OTHEIbHBIX KypCOB B COOTBETCTBYIOIIMX pa3fesiax
Hacrosiei [IporpamMmsr.



ITPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

HEJN U3YUYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTHYE€CKOTO aHATN3a» SBIISIETCS OJTHUM U3 HauOoJiee 3HAUYMMBIX B
porpaMMe CTapiied MIKOJIbI, MMOCKOJIBbKY, C OAHOH CTOPOHBI, OH OOECIIEYMBACT MHCTPYMEHTAIHHYIO
0a3y ISl I3y4eHHUsl BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, a C IPYTOil CTOPOHBI, POPMUPYET JIOTHUECKOE U
abCTpakTHOE MBINUICHWE YyYalluXcs Ha YpPOBHE, HEOOXOAMMOM [UIsi OCBOCHHUsS HH()OPMATHKH,
O0IIeCTBO3HAHUS, UCTOPUH, CIOBECHOCTH M JPYTUX JUCHUUIUIMH. B paMKax JaHHOTO Kypca ydariuecs
OBJIQJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAYKH, KOTOpas (hOpMYyJIUPYET CBOH JTOCTHUKEHUS B
MareMaTtudeckon (opme.

Kypc anrebpbl M Hauan MaTeMaTHYeCKOrO aHallM3a 3aKJIaJblBa€T OCHOBY Ui YCIEUIHOTO
OBJIQJICHUS] 3aKOHaMH (U3UKHA, XUMHH, OHOJIOTMH, TOHMMaHHUS OCHOBHBIX TEHICHIUHW pa3BUTHUS
SKOHOMUKH W OOIIECTBEHHOW >KM3HU, IO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIIb30BaTh HMX I JalibHEWIIero oOpa3oBaHUs U B
MMOBCETHEBHOM JKM3HU. B TOXXe BpeMs OBJIaJCHHE aOCTPaKTHBIMH M JIOTMYECKH CTPOTUMHU
KOHCTPYKIHUSIMH aJareOpbl U MAaTEMaTHYECKOTO aHallM3a Pa3BUBAET YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTHHHOCTb, [OKa3bIBaTh YTBEPXKIEHHUS C TIOMOINBIO HMHIYKIMU U PacCyKIaTh
JeNIyKTUBHO, HCIOJIb30BaTh 00O0IICHHE U KOHKPETU3AIINI0, a0CTPparupoBaHUE U aHAIOTHIO, POPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIILJICHHE.

B xoxe usydenus kypca «Anredpa U Hayansa MaTeMaTUYECKOTO aHAINM3a» yYalluecs MOIYy4aroT
HOBBIH OIBIT PeHIeHUs MPUKIAAHBIX 3a7a4, CAMOCTOSITEIBHOTO MMOCTPOCHUS MaTEeMAaTUUECKUX MOJIee
peaNbHBIX CUTyalldd, WHTEPNPETAMU TOJTYYEHHBIX pEHICHUH, 3HAKOMATCA C TpUMEpaMHu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B TMpHUpOJe, HAayKe M HCKYCCTBE, C  BBIIAIONIUMUCS
MaTeMaTUYeCKUMU OTKPBITUSAMH U UX aBTOPAMH.

Kypc obnagaet 3HaYNTENbHBIM BOCIIUTATENBHBIM MMOTEHIINAIOM, KOTOPBIH pean3yercs Kak uepes
y4eOHBIH MaTepHuall, CIOCOOCTBYIOIIMI (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U Uepe3
cnenuduKy y4eOHOH [eATeNbHOCTH, TPeOYIoleld MPOJAOKUTEIHHON KOHIICHTPAIUM BHUMAHMS,
CaMOCTOATENIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJyYEHHBIN PE3YJIbTAT.

B ocHoBe Meroaumku oOydeHHs anreOpe M HayajJlaM MaTEMaTHYECKOrOo aHaiu3a JICKUT
NeSATETbHOCTHBIM MPUHITUATI 00YUYEHUSI.

B crpykType kypca «Anrebpa W Hadaja MaTeMaTHYECKOTO AaHAJIN3a» MOXHO BBIJICIHTH
CJIEIYIOIINE COACPKATEITbHO-METOINYECKHE TUHUN: «Hucna u BeraucieHus», «DyHKIuu u rpaduxmn,
«YpaBHEHUSI U HepaBeHCTBa», «Hauama Marematnueckoro ananuza», «MHOXecTBa W JOTHKa». Bce
OCHOBHBIE COAEPKATEIbHO-METOAMYECKHE JTUHUHM H3y4YalOTCs Ha MPOTSHKEHHUH JABYX JIET OOy4YeHUS B
cTapileld IIKOJE, €CTECTBEHHO JAOIOIHSSA APYr ApPyra U MOCTENEHHO HACHIAsICh HOBBIMM TEMaMu U
paznenaMu. MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIA KypC SIBISIETCS HMHTETPATUBHBIM, TOCKOJIBKY
o0BeMHSIET B cede CcojJep)KaHuEe HECKOJIbKHX MaTeMaTHMYeCKUX AMCIUILUINH, TaKuX Kak anre0pa,
TPUTOHOMETPHS, MATEMAaTHICCKUN aHAIN3, TEOPUST MHOXKECTB, MaTeMaTtnueckas joruka u np. [lo mepe
TOrO Kak ydYalluecs OBJIaJeBalOT BCE Oojee IMHMPOKHMM MaTEMaTHYECKUM ammapaTtoM, y HHUX
MOCJIeIOBaTeIbHO (OPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOWTh MaTEMaTHYECKYI0 MOJIEIb
peanbHOM CHUTyallMd, NOPUMEHSTh 3HAHWS, IMOJYYEHHbIC IPU HU3YUYCHHHM Kypca, IS pElICHUs
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHON MaTeMaTW4YecKOM 3a7ayd, a 3aTeM HHTEPIPETHPOBATH CBOU
OTBET.



CopepxarenpHo-MeTOnMYeCcKass JUHHUS «Uucina W BBIYMCICHHUS» 3aBepuiaeT (opMUpOBaHUE
HABBIKOB HCIIOJIb30BaHUS JEMCTBUTEIBHBIX YHCEN, KOTOpoe ObUIO HayaTO B OCHOBHOW Iukoje. B
CTapIel 1mIKoyie 0co00oe BHUMaHue yaenseTcs (JOpMHUPOBAHUIO HABBIKOB PAIIMOHATBHBIX BBHIYHCIICHUH,
BKJIIOYAIONUX B Cce0s UCMIOIB30BAaHUE PA3IMYHBIX (OpPM 3alUCH YHCIA, YMEHHE JeliaTh MPUKHIIKY,
BBITIONHATh ~ MPUOIMKEHHBIC BBIYUCIICHUS, OICHMBATh YHCIOBBIC BBIPAKECHHS, pPadOTaTh C
MaTeMaTUYeCKUMU KOHCTAHTaMU. 3HAKOMBIE Yy4YallUMCS MHOXKECTBa HaTypalbHBIX, LEJbIX,
paIOHAIbHBIX U JEHCTBUTENBHBIX YUCEI JOTOIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4yHcel. B kaxaom
U3 JTUX MHOXKECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBbIE €My clienudUyecKue 3aladd U OIlepaluu:
JieieHue Halello, OINEpUpOBaHHE OCTaTKaMU Ha MHOXECTBE IENbIX YHCEN; O0coOble CBOICTBa
paloHaJIbHBIX U UPPALMOHATBHBIX YUCEN; apu(PMETHUECKUE OINEepaliy, a TaKKe U3BICUCHHE KOPHS
HaTypaJIbHOW CTENEHM Ha MHOXXECTBE KOMIUIEKCHBIX 4Hcell. brarogaps mocienoBaTeIbHOMY
PACHIMPEHHUIO Kpyra HMCIHOJIb3yeMbIX YHCEI M 3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHUS IS
pelIeHUs pa3INYHbIX 3371a4 (popMupyeTcs MpeACTaBIeHUE O €AMHCTBE MAaTEMaTHKU KaK HAyKH U e€
POJIM B IOCTPOEHUU MOJIENIEN PEaJIbHOT0 MUPA; IIUPOKO UCIOJB3YIOTCS 0000IEHIE U KOHKPETH3aLusl.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» PEATU3yeTCs] HA MPOTSHKEHUH BCEro OOYYEHHS B CTapIIei
IIKOJIE, TOCKOJIBbKY B KaXKI0M pazzeine [IporpaMMbl mpeaycMOTpEeHO pelieHre COOTBETCTBYOIIUX 3a/1a4.
B pesynbrare yuamuecs OBIQJEBAIOT  PA3NUYHBIMU  METOJAMH  PEUICHHUS  pPalMOHAIBHBIX,
UppAlMOHANIBHBIX, IOKa3aTelIbHBIX, JOTapu(PMHUUYECKUX U  TPUTOHOMETPUYECKHUX ypaBHEHUH,
HEPaBEHCTB M CHUCTEM, a TakKXKe 3a/Jay, cojepkamux mnapameTpbl. llonydeHHbIE yMEHUS HIUPOKO
WCIIOJIL3YIOTCS TIPH WCCIICIOBAaHUM (DYHKIMI C TIOMOIIBIO MPOHW3BOIHOM, MIPH PEIICHUN TPUKIATHBIX
3a7lady M 3a/ad Ha HaxOXKJIEHHE HauOOJbIIMX W HAUMEHbIIUX 3HaYeHud QyHkuu. [lannas
COJIepKaTeIIbHAS JIMHUS BKJIIOYAaeT B ceOsi Takke (HOPMHUPOBAHHE YMEHHM BBIMOJIHATH PACUYETHI IO
dbopMynaMm, peoOdpa3oBaHUs PallMOHATBHBIX, HPPAIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKCHHM, a
TaK)K€ BBIPOKEHUH, COJEepKAIIUX CTemeHH H Jorapudmel. braromaps u3yueHUio anredpanyeckoro
MaTepuaiga TPOUCXOAWT JajbHEillllee pa3BUTHE aJTOPUTMUYECKOTO W aOCTPAKTHOTO MBIIIJICHHS
ydamuxcs, GOpMUPYIOTCS HaBBIKU JENYKTUBHBIX pacCyXJIeHUH, pabOThl ¢ CUMBOJIBHBIMU (OpMamy,
MIPEJICTABICHUS] 3aKOHOMEPHOCTEW M 3aBHCHUMOCTE B BHJE pAaBEHCTB M HEPaBEHCTB. AnreOpa
npeaiaraet 3pPEeKTUBHBICE UHCTPYMEHTHI JIJIsI PEIICHUS] MPAKTUUECKUX M €CTECTBEHHOHAYUYHBIX 3aja4,
HarJSIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenbHO-MeToIuuecKast TMHUS « DyHKIUUA U TpaQUKU» TECHO MEPEIieTaeTcs C IPyruMH
JUHUAMH Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE 3a/1a€T IMOCJEI0BATEIbHOCTh M3YUYEHHUs Marepuaa.
N3ydyeHne cTemneHHOH, MOKa3aTeNbHOM, JOrapu(MUYECKOM M TPUTOHOMETPUUYECKUX (YHKIUN, UX
CBOMCTB U Irpa)MiKOB, UCMIOIL30BaHNE (PDYHKIIMHA AJIS pElIeHHs 3a/1a4 U3 APYTUX Y4eOHBIX MPEAMETOB U
peanbHOM KU3HU TECHO CBSI3AHO KAaK C MAaT€MAaTHUYECKUM aHAJU30M, TaK U C PEIICHUEM YpPaBHEHUU U
HepaBeHCTB. [Ipu »ToM Oonbllioe BHUMaHKE yAeNnseTcss GOPMHUPOBAHUIO YMEHHsI BBIpAXXaTh GopMyliaMu
3aBUCUMOCTH MEXIY pPa3IUYHBIMA BEIHMYMHAMH, HCCIIEIOBATh TMOJyYCeHHBIC (PYHKIIMU, CTPOUTH HUX
rpagukn. Marepuan 3TON cojepKaTeJIbHOW JUHWUW HalleJIeH Ha pPa3BUTHE YMEHUW W HaBBIKOB,
MTO3BOJISIIOIINX BBIPAKATh 3aBUCHMOCTH MEXAY BEITWYMHAMU B PA3IUYHON (DopMe: aHATMTHYECKOM,
rpaduueckoil u crnoBecHoW. Ero m3ydeHue cnocoOCTByeT pa3BUTHIO aITOPUTMUYECKOTO MBIILICHUS,
CIOCOOHOCTH K 0000IIEHNIO U KOHKPETH3AIMH, UCIIOJIb30BAaHUIO aHAIOTHH.

ConepxxarenpHas nauHUS «Hawyama Maremarnueckoro aHaiau3a» MO3BOJISIET CYIIECTBEHHO
pacIMpuTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPHUKIAJHBIX 337a4, JOCTYTHBIX MIKOJbHUKAM, TaK KaK y
HUX TIOSIBIIIETCS. BO3MOXHOCTh CTPOUTH TPpaUKHU CIOXKHBIX (YHKIUH, ONMpeneisTh UX HauOONbIINEe U
HauMEHbBIINE 3HAYCHUsI, BBIUUCIATH MI0Maau Guryp u o0bEMBI Tell, HAXOJUTh CKOPOCTH U yCKOPEHUS
npoueccoB. JlaHHasg colep)kaTeNbHas JMHHUS OTKPBHIBAET HOBbIE BO3MOXXHOCTH IOCTPOCHHS
MaTEeMaTHYeCKUX MOJeNeld peajbHBIX CHUTYyalllii, MO3BOJIAET HAXOJWUTh HaWIydllee pelleHue B
NPUKJIAJHBIX, B TOM YHCJE COLMAIBbHO-DKOHOMHMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMU



MaTeMaTUYeCKOr0 aHajlu3a CIIOCOOCTBYET PAa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-TOTUYECKOTO |
KpEaTUBHOTO MBIIIIECHUS, JOPMUPOBAHUIO YMEHHM pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEeMAaTUKH B
HAayKC, TCXHUKC U HCKYCCTBC. anmnec;l Y3HAOT O BBIAAIOMIUXCA PC3yJibTaTaxX, IMOJYYCHHBIX B XOIC
Pa3BUTHA MAaTCMAaTUKH KaK HAYKH, U 06 HX aBTOpax.

COI[ep)KaTeJIBHO-MeTOI[I/I‘-IeCKaSI JuHHusT «MHOKECTBA M JIOTHMKAa» BKIIOYaeT B ceOs 3JIEMEHTHI
TCOpUHU MHOXKCCTB U MaTeMaTHUYECKON  JIOTUKH. TeOpeTI/IKO-MHO)KeCTBeHHBIC MpCACTAaBJICHUA
MPOHU3BIBAIOT BECh KYpC IIKOJIHHOW MaTeMaTHKW W Mpe/iaraloT HamOojee YHUBEPCAJIbHBIM S3BIK,
O00BEIMHSIOMINN BCE pa3/ieibl MATEMATHKHU U €€ MPUIIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHUECKHE
TUCHUIUIMHBL U UX MPWIOKEHUS B efAuHoe wernoe. [1o3romy BakHO JaTh BO3MOKHOCTH IIKOJBHHUKY
MOHUMATh TEOPETHUKO-MHOKECTBEHHBIN S3BIK COBPEMEHHON MAaTeMaTHKU M HCIIOJIb30BaTh €ro s
BBIPAXKCHUSA CBOUX MBICJICH. I[pyrI/IM Ba’XHBIM IIPU3HAKOM MATCMATHKH KAaK HAYKH CICAYCT NPU3HATH
CBOMCTBEHHYIO €l CTpPOrocTh OOOCHOBAaHUIl W CIEAOBAHUE OIPEACIEHHBIM IMPAaBUIAM ITOCTPOCHMUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMU MAaTeMaTHYECKOW JIOTMKH CIIOCOOCTBYET DPa3BHTHUIO
JIOTUYCCKOI'0 MBIINIJICHUSA yYalllUXCs, IO3BOJIACT UM CTPOUTH CBOH PACCYKACHHA HA OCHOBC JIOTHYCCKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B kxypce «Anrebpa u Hayaga MaTEMAaTHYECKOrO aHajiM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOr0 MOJICIIUPOBAHMSI, KOTOPbIE MPU3BAHBI CIIOCOOCTBOBATH (HOPMUPOBAHUIO HABBIKOB
MOCTPOCHUST MOJENeH peanbHBIX CHUTyallWil, HMCCIEeNOBaHUS JTHX MOJENeld ¢ TMOMOIIbIO ammapaTa
anre6pm U MAaTEeMaTHUYCCKOI'0 aHalin3a, MHTCPHPCTAUU IMOJTYYCHHBIX PE3YyJIbTATOB. Takue 3aJaHus
BIUIETEHbI B KaXIbplii M3 pa3aenoB IIporpaMmbl, TOCKOJBKY BECh MaTepUall Kypca IIMPOKO
HCIIOJIB3YCTCA [JIA PCIICHHA HNPHUKIIAAHBIX 3a1ady. HpI/I PCIICHHUU PCAJIBbHBIX IPAKTUYCCKHUX 3aJdayd
ydammecs: pa3BUBAIOT HAOIIOATENIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh  AHAJOTHIO, 0000IIaTh U  KOHKPETU3UpOBaTh mpobiemy. JlesaTenbHOCTh MO
(OopMHPOBAHNIO HAaBBIKOB PEIICHUS MPUKJIAIHBIX 3a/1a4 OPraHU3yeTcs B MPOLECCe U3YUYEHUs BCEX TeM
Kypca «Anrebpa 1 Hayasia MaTeMaTHUECKOTO aHATTN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Cornacno yuebHomy muiaHy B 10 —11 kmaccax m3ydaercst yueOHbIN Kypc «Anredpa v Hadajia
MaTeMaTHYeCKOro aHajn3ay, KOTOPBIA BKIIIOUAET B ce0sl CIEAYIOIIMEe OCHOBHBIE pa3/ielibl COAepKAHMUSA:
«Yucna w BBIYHCICHHS», «YpaBHEHUS © HepaBeHCTBa», «DyHkmuum u rpadukm», «Hauama
MaTeMaTHYeCKOro aHalln3a», « MHOXKECTBa U JIOTUKay.

B VueOHoM muiaHe Ha u3ydeHHE YINIyOJNEHHOro Kypca anreOpsl M Hadajdl MaTeMaTH4ecKOoIro
ananmm3a B 10—11 kimaccax oTBoauTCsa HE MeHee 4 y4eOHBIX 4acoOB B HEJCHIO B TEUEHHE KaXOTO Tojia
00y4eHHs1, BCETo 3a J[Ba roja o0y4eHus: — He MeHee 272 y4eOHBIX J4acoB.



IJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUS IPUMEPHOM PABOYEN
ITPOI'PAMMBI KYPCA (I10 TOAAM OBYYEHMA)

OcBoeHne yueOHOro Kypca «Ajnredpa M Hadalla MAaTeMaTHYCCKOrO aHajlHM3a» Ha YPOBHE
cpenHero oOmero o0pa3oBaHMs JOIDKHO OOECIeYMBaTh JOCTIDKCHHE CIEAYIOIIUX MpPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB!

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

10 k1ace

Yucia U BBIYHCICHUSA

Pammonanbhbple  uyucia. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOM, NPOLEHTHl, OECKOHEUHbIE
nepuoauyeckue apoodu. Ilpumenenue npobeil M MPOLIEHTOB sl PEUICHUs NPHUKIATHBIX 33734 U3
Pa3IMYHBIX OTpACiIel 3HAHNUI U pealbHON KU3HU.

JlelicTBuTenbHBIC YKcia. PalimoHanbHble M HPPAMOHANBHBIC YiCia. ApUPMETHYECKIE ONepaIii
C JICUCTBUTEJIbHBIMU YHUCIaMU. MOJyJb NEHCTBUTENBHOIO 4Mciaa U ero cpoictBa. IlpubmmxénHble
BBIYMCIICHMS], IPABWIIA OKPYTJIICHUS, IPUKUAKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ nensiM nokaszareneM. bunom Heiotona. Vcnonp3oBanue moaxoxasmeil JopMel 3anicu
JNEMCTBUTEIBHBIX YACEN U1l PEIICHUs TPAKTUYECKUX 3aJa4 U [IPEICTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHON CTENIEHH U €ro CBOMCTBA.

Crenenp C palMOHaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA; CTENEHb C JACUCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm yucna. CroiictBa jorapudma. JlecsaTHaHbIC U HATypaJbHbIE JIOTapU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI€HC YMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC H
ApPKTAaHI'€HC YHUCIOBOTO apTyMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXJIECTBEHHBIE MpeoOpa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE
YPaBHEHUS U yPaBHEHUA-CIIEACTBYS. HepaBeHCTBO, pellicHuEe HEPABEHCTBA.

OCHOBHBIE METOJIbl PELICHHUs] LENbIX M JpOOHO-pallMOHANBHBIX YpPAaBHEHMH M HEPAaBEHCTB.
MHorowieHsl OT OTHOW EpeMEeHHOM. JleleHne MHOrOWwIeHa Ha MHOTO4YJIEH C OCTaTKOM. Teopema be3y.
MHorousens! ¢ neasiMu kodpdunrentamu. Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHHUM, COJIEPIKALIUX CTENIEHH U KOPHH.

HppauunonaneHsle ypaBHeHNs. OCHOBHBIE METObI PEIICHNS UPPALMOHAIBHBIX YPaBHEHUI.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIIEHUS [TOKA3aTEIbHBIX YPAaBHEHUH.

IIpeoOpa3oBanue BeIpaXEHUH, COAECPIKAIINX JIOTApU(MBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEIICHHs JIOTapU(PMUUECKUX YPAaBHEHUH.

OcHoBHBIE TpUroHOMeTpUUeckue popmyIsl. [IpeodpazoBaHre TPUTOHOMETPUUECKUX BhIPAKEHUI.
PelreHne TpUroHOMETPUYECKUX YPABHEHUM.

Pemrenne cucrem JIMHEMHBIX ypaBHEHUM. MaTpuma CUCTEMBbl JIMHEMHBIX ypaBHEHUH.
Onpenenurens MaTpUIbl 2X2, €ro T€OMETPUUYECKUN CMBICT M CBOMCTBA; BBIYMCICHUE €0 3HAYCHUS,
IIPUMEHEHHE OIPEACINUTENS Uil PEIICHUs CHCTEMbl JIMHEHHBIX ypaBHEHHH. PelleHune npuKiIaaHbIX
3a7a4 C MOMOIIBIO CUCTEMbI JJUHEHHBIX ypaBHeHUH. MccnenoBanre NOCTPOCHHON MOJENIH ¢ MTOMOIIBIO
MaTpHLl ¥ ONPEICIUTEIICH.

ITocTpoeHHEe MaTEMaTHYECKUX MOJCIECH pEalbHOM CHUTyallud C IIOMOLIbI0 YPaBHEHHU U
HEpaBeHCTB. [IpuMeHeHne ypaBHEHMI M HEPABEHCTB K PELICHHUIO MATEMAaTUYECKUX 3aJad U 3a4ad U3
pa3nuYHBIX 001acTe HAYKH U PEATbHOM KU3HH.



DOyHKUUM U rpadpuku

Oynkus, cnocoObl 3amanus ¢GyHKIMUA. B3aumHo oOpatHble QyHKiuu. Kommosuus (QyHKIMA.
I'padux Gpynkumu. DnemeHTapHbie mpeoOpa3oBanus rpagpukoB GyHKIHH.

OOnacte ompeneneHuss ¥ MHOXECTBO 3HadeHMd ¢yHkumu. Hymmn dysxmum. IlpomexyTku
3HAKONOCTOSHCTBA. Y&THble u Heu€THble ¢yHkuuu. Ilepuoamueckue ¢ynkmuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl 1 MUHUMYMbI pyHKIKU. Hanbonbliee 1 HauMeHblee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE.

JIuHeliHast, KBaJgpaTU4Has M JpOOHO-IMHEHHas (QYHKUMU. OJEeMEHTapHOe MCCel0OBaHuE U
IIOCTPOCHHE UX IPaUKOB.

CrenenHast GyHKIUS ¢ HATYPAJIBHBIM U IIEJIBIM TIoka3aTteneM. E€ cBoiicTBa u rpaduk. CBolicTBa 1
rpaduK KOpHS N-Oi CTENeHH KaK (PyHKIIUH 0OpaTHOM CTETNIEHN C HATYpaJbHBIM IIOKA3aTEeJIEM.

[lokazarenpHast W Jsorapudmudeckas (yHKIMHM, HX CBOHCTBAa W Tpaduku. Vcmonbp3oBaHue
rpaduKoB PYHKUMN I PELLICHUS] ypPaBHEHUH.

Tpuronomerpuueckass OKpYKHOCTb, OIpEIEIEHUE TPUTOHOMETPUYECKUX (YHKIMHA YHCIOBOTO
apryMeHTa.

@DyHKIMOHANbHBIE 3aBUCUMOCTH B pealbHBIX IpoLeccax U sABICHUAX. ['paduku peanbHbIX
3aBUCUMOCTEN.

Hayana maTreMaTH4eCKOro aHaJM3a

IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus IIOCIIEAOBaTEIbHOCTEH. MeToJ MaTeMaTHYeCKOMN
MHIYKUAA. MOHOTOHHBIE W OIPAHMYEHHBIC IIOCJIENOBATEIBHOCTU. MCTOpHs BO3HMKHOBEHUS
MaTEeMaTHYECKOro aHallM3a KaK aHalln3a 0ECKOHEUHO MaJIbIX.

Apudmernueckas U reomeTrpuueckas mnporpeccuu. beckoHeyHo yObIBarolas reoMeTpuyeckas
mporpeccusi. CyMMa OeCKOHEYHO yOBIBAIOLIEH TeoMeTpuuyeckoil mporpeccuu. JIMHEWHBII U
JKCIIOHEHIMAIIBHBIN pocT. Yucino e. opmyiia Cl0KHBIX IPOLEHTOB. M CIIonb30BaHUE MPOrPECCUN IS
pelIeHus peaIbHBIX 3a7a4 IIPUKIIaHOTO XapaKTepa.

HenpepriBable (yHKkIMM M ux cBoicTBa. Touku paspeiBa. ACHUMITOTHI I'padUKOB (QYHKIHI.
CpoiicTBa (YHKIMI HENpephIBHBIX Ha OTpe3ke. MeToj MHTEpBalOB MJisi pELICHUS HEPaBEHCTB.
[IpmeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIUI JIUIs pelIeHUs 3a/1a4.

[lepBas u BrOpas npousBoaHble GyHKIUU. Onpeenenue, reoMeTpuIecKuil U (GU3NUECKUN CMBICIT
MIPOU3BOIHON. YpaBHEHHE KacaTeabHOH K rpaduKy GyHKINH.

IIpou3BosiHble 3eMeHTapHBIX (QyHKUMH. [Ipon3BojgHas CyMMBblI, NPOU3BENEHUS, YACTHOTO U
KOMITO3ULIUH (DYHKITHH.

MHo:xecTBa M JIOTUKA

MHoO)kecTBO, omepanuyd HaJ MHOXECTBaMHM M HMX CBoWcTBa. Jluarpammbl Oiinepa—BeHHa.
[IpumeneHne TeOpeTUKO-MHOKECTBEHHOTO armapara Juisi ONMUCAHUSL PEeAIbHBIX MPOILIECCOB U SIBIICHUH,
TP PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMAaTHMYECKOTO OOBEKTa, CJIEACTBUE, JI0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHS.

11 kiace

Yucsia v BLIYUCICHUSA
Harypanbnbie u uensie unucna. [Ipumenenue npusHakoB aenumoctH mnensix yncen, HOJl u HOK,
OCTAaTKOB IO MOJYJII0, aliroput™Ma EBkinaa 11s peiieHus 3a4a4 B LENIbIX YUCaX.



KommnekcHble uncna. Anrebpandeckas U TpUrOHOMETpUYecKas (OpMbl 3alIUCH KOMIUIEKCHOTO
qyucaa. ApudmMeTrnueckue onepanuy ¢ KOMILUIEKCHbIMU unciaMu. M300pakeHne KOMIIJIEKCHBIX YHCEeN Ha
KoopAuHaTHOM IulockocTH. Popmyna Myaspa. KopHu N-0if creneHM U3 KOMIUIEKCHOTO YHCHA.
[TpuMeHeHne KOMIUIEKCHBIX YHCEN JUIs pelieHus: GU3NIECKUX U TEOMETPHUECKUX 3ajad.

YpaBHeHusi 1 HepaBeHCTBA

Cucrema M COBOKYITHOCTh YpaBHEHUH M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbop KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHMM C TMOMOIIBIO TPUTOHOMETPUUECKOU
OKpPY’KHOCTH. Penienre TpuroHoMeTpu4ecKux HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKA3aTEIbHBIX U JIOTApU()PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHbBIE METO/bl PEIICHHUS CHUCTEM M COBOKYNHOCTEH palMOHAIbHbBIX, HppallOHAIbHbIX,
[I0KAa3aTeIbHBIX U JOrapu(PMUUECKUX YPaBHEHUI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMAaTUYECKUX 3a7ad U 3a7ad U3
pa3IMYHbIX 00JacTel HAyKU U pPEaIbHOM JKU3HH, MHTEPIIPETALUS [TOJyYeHHBIX PE3yJIbTaTOB.

DOyHkuuH U rpaguku

I'papux xommozuimu ¢GyHknmid. ['eomerpuyeckre o00pa3sl ypaBHEHHH W HEPABEHCTB Ha
KOOPJAWHATHOM INIOCKOCTH.

Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTo/ bl peleHHs ypaBHEHUM U HepaBeHCTB. [ paguueckue MeTo bl peleHus 3a1a4
C IIapaMeTpaMH.

Hcnonb3oBanue rpadukoB GyHKIMNA A MCCIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEIICHUH 33]au U3 APYTHX YUeOHBIX TPEIMETOB U peaibHON KU3HH.

Hayana maTteMaTH4ecKOro aHajm3a

[IpumeneHne NPOM3BOAHON K HCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxosxienre HanOoJbIero 1 HAMMEHBIIIETO 3HAYECHU N HENMPEPHIBHON (DYHKIIMH HAa OTPE3KE.

[IpuMeHeHne IpPON3BOAHOM JUIS HAXO0KICHHSI HAWIYUYLIEro pelIeHusl B IPUKIAAHBIX 3a4a4ax, 1
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS MpoLecca, 33AaHHOro (hopMyJIoi Win TpapuKoM.

IlepBooOpasHasi, 0CHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpa3Hble 311eMEeHTapHbIX (PYHKIUH.
[TpaBuia HaX0XKEHHUS IEPBOOOPA3ZHBIX.

WNurerpan. I'eoMeTpudecKuii CMBICH HMHTErpayia. BbIYUCICHHE OINpEAeNIEHHOrO HHTErpajla Io
dbopmyne Hetotona—JleitOnuIa.

[Ipumenenue wuHTErpajna [Uisi HAXOXACHUA IUIOMIAJed TIJIOCKMX GUryp u  00bEMOB
F€OMETPUUYECKHX TEJ.

[Ipumepsr pemenuit nuddepeHIUaNbHBIX  ypaBHEHUH. MareMaTHdeckoe MOJIeIMpOBaHUE
peabHBIX MPOLECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



TEMATHYECKOE INIAHUPOBAHHUE YYEBHOT'O KYPCA
(IT0 TOJIAM OBYUYEHHST)

10 kaacc (136 yacos)

Ha3Banue pa3aena
(TeMbl)
(KOJIMYECTBO YACOB)

OcHoOBHOe co/iep:KaHue
pasnaena (TemMbl)

OcHOBHBIE BUIBI
JAesITeJIbHOCTH 00y4aI0IIMXCSA

MHoxecTBO
JeHCTBUTEJIbHBIX YHCeJI.
MHoOroujeHsl.
PanunonaanHbIe
YPaBHEHUS U
HepaBeHCTBa. CHCTEMBI

JINHEHHBbIX YPABHEHHUI
(27 v)

MHokecTBO,
MHOXKECTBAMH M HX

ornepauuu  Haj
CBOMCTBA.
Jnarpammsl

IIpumeHeHune

Diinepa—BenHna.

TEOPETUKO-
MHO>KECTBEHHOTO  ammapara JJis
peleHHs 3a/1a4.

ParmonansHbie YyHpCa.
OOBIKHOBEHHBIE H  JECATHYHEIE
JIpoOH, TIPOLIEHTHI, OECKOHEUYHBIE
MIEPHONYCCKHE JIpOOH.

[Ipumenenue npobeil U MpOLEHTOB
JUISL PEIICHUS IPUKIIAIHBIX 3a1a4.
JlecTBUTENIbHBIC 4HCIa.
PannoHanpHbIE U MPpAaLlMOHAIBHBIC
qucia. Apudmernueckue
JENCTBUTEIbHBIMU
YHUCIIAMH. Moy

JEHUCTBUTEIIPHOIO 4YHCIA W €ro

onepannuu C

CBOMCTBA. [Ipubnuxeénnbie
BBIYMCIICHHUS], TPABHIIA OKPYTJICHHS,
MPUKUIKA W OLEHKa pe3yJibraTta
BBIYMCIICHHI.

OCHOBHBIE METOJbl PEIICHUS
HEeNbIX W JIPOOHO-paIlOHATBHBIX
ypaBHEHUU u HEPABEHCTB.
MHoro4iaeHbl oT OJIHOH
NepeMeHHoM. Jlenenue MHOrouieHa
Ha  MHOTOWIEH C  OCTaTKOM.
Teopema be3dy. MHorouneHsl c
LEITBIMU

Teopema Buera.

KO3 dUIIMEeHTaMH.

Pemrenne cucrem JMHENHBIX
ypaBHeHUH. Marpuna CUCTEMBI
JIMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpUibl 2X2, €ro
reOMETPUYECKUI CMBICTT u

CBOMCTBA; BBIUHCIICHHE ero
3HAYCHUS,

OMpCACIINTEIIA

NpUMEHEHUE

JIIA peiCHuA

Hcnoas3oBath TEOPETUKO-

MHOKECTBESHHBIN alrrapar JJIA
OIIMCaHus Xo1Ja

MAaT€MaTHYCCKUX 3ajJad,

pelieHus
a TaKxe
pEaJIbHBIX IIPOLIECCOB U SBJICHUM.
OnepupoBartsh NOHATUSMM:
paloHaIbHOE YHCI0, OeCKOHEeuHas
nepuoanydeckas ApoOb, MPOLEHTHI;
UPPALMOHATIBHOE U JIEUCTBUTEIIBHOE
YUCJIO; MOAYJIb JIEUCTBUTEIIBHOIO
YKCIIa; UCIOJIB30BATh ITU IOHATUS
[P [POBEJIEHUU PACCYKICHUH U
JI0Ka3aTeNbCTB, MPUMEHSATh IpOOH U

IIPOLICHTHI JUTS peueHus
IIPUKJIAIHBIX 3aJad W3 Pa3IMYHBIX
oTpaciell 3HaHUW U PEAIbHOU
JKU3HHU.

Hcnoan3oBath NpuOIIKEHHBIE
BBIYMCIICHHS], MpPaBUJIA OKPYTJICHHUS,
NPUKUAKY H OLEHKY pe3yjbTara
BBIYMCIICHHI.

IIpuMeHSATH Pa3IMYHBIC METOIBI
pellleHus] PallMOHANBHBIX U JAPOOHO-
palMOHANBHBIX YPaBHEHUM; a TaKxkKe
METOJl HMHTEpPBAJIOB [UId PELICHUS
HEpPABEHCTB.

OnepupoBartp NOHATHSIMH
MHOTOWIEH OT OJHOW MEPEMEHHOM,
€ro KOpHH; NPUMEHATH JCJICHUE
MHOIOYJIeHa Ha MHOTOWIEH C
ocTaTKoM, TeopeMy besy m Teopemy
Buera nns pemenus 3anad.

OnepupoBatp MOHATHSIMH.
CUCTEMa JIMHEUHBIX  YPaBHEHHUH,
MaTpula, ONPEAEIUTENIb MATPHULIBI.

Hcnoab3oBaTh CBOMCTBa
onpeaenuTens 2x2 mjisi BBIYUCICHUS
ero 3HAYCHMS, NPUMEHSATH

OnmpeaACIINTEIN JJIA peICHUA




CHUCTEMBbl JIMHEHHBIX ypaBHEHUM.
Pemenne mnpukiIagHBIX 3a4ad  C
JIMHEWHBIX

IIOMOIIBIO CUCTCMBI

YpaBHEHUU

CHUCTEMBI JINHEHHBIX YPAaBHEHUM.

MogaeanpoBarb pealbHbIE
CUTyallUl C TIOMOILBIO CHUCTEMBI
JIMHEHHBIX YPaBHEHUM, HCCIE10BATH
IIOCTPOCHHBIE MOJEIU C IOMOLIBIO
MAaTpHIL u OIpeeIUTEIIEH,
HHTEPNPETH-POBATL  IIOJYyYEHHBIN
pe3yJibTar

DOyHKUUM U rpaduku.
Crenennasi pyHkuus c
LeJIbIM MOKa3aTe/ieM
(12 v)

OyHKIKA, CHOCOOBI 3aJaHHs

byHKIMN.
¢ynkuuu. Kommosunust QyHKUIui.

B3aunmHo  oOpartHbIe

I'padux yHKIIMH. DneMeHTapHBIE

peoOpazoBaHus rpaduKoB
byHKIHi.
OO6nacte  ompeneneHus U

MHO>XECTBO 3HA4YCHHU CI)YHKI_II/II/I

Hymu  ¢ynkuun. I[IpomexyTku
3HAKONIOCTOSHCTBA.  YETHBIE W
HEUYETHBIC GbyHKITUY.
[Tepuoanueckue GyHKIUH.
IIpomexyTku MOHOTOHHOCTH
byHKIUH. Makcumymsl u
MUHHUMYMBbI byHKIUY.
HauOonpiiee 1 HauMeHbIlee
3HAYEHUE byHKIUN Ha
IIPOMEKYTKE.

JIuneiiHas, KBagpaTU4Has U

JIpOOHO-NMHENWHas byHKIUH.

DJIeMEHTapHOE HCCIEAOBaHUE U

IIOCTPOECHUE rpaduxos ITUX
byHKIHi.
CreneHb c LEIBIM
nokazarenieM. bunoMm HeroToHa.
CreneHHas byHKIUSA c
HaTypaJbHBIM 51 LETBIM

nokasareiieM. FE€ cBolicTBa U

OnepupoBath NOHATHUAMMU:

byHKIWHS,
byHKIUY;
GyHKIMH, KOMMO3ULUS  (YHKIIHA,
rpadux ¢byHKIMH, o0nacTh
OIpeIeTICHUS u
3HaYeHUH QyHKIUU, HYTH (QYHKIHHU,
POMEXKYTKH 3HAKOIOCTOSIHCTBA;
JWHEIHas, KBaJpaTW4Has, APOOHO-

CoCOOBI 3a7aHusd

B3aUMHO  OOpaTHbIE

MHOXXCECTBO

JMHEWHAs U CTeTIeHHas (PyHKIUH.

BbInoaHATH JIIEMEHTapHbIE
npeoOpazoBaHus rpauxos
GyHKIMi.

3HaTh M yMeTh J/0Ka3bIBATh
YETHOCTh UM HEYETHOCTH (PYHKIIHH,

NEPUOANYHOCTD byHKIMH,
HAXOAUTH IIPOMEXYTKH
MOHOTOHHOCTH byHKIUY,

MaKCHMYyMbl U MUHUMYMBbI (DYHKIIUH,
HauOoJIbIIEe i HauMEHBIIIee
3HayeHHe (PYHKIUU Ha IPOMEKYTKE.
®opmyMpoOBaTH U
WLIIOCTPUPOBaTh  rpaduyec-Ku

CBOMCTBA JIMHENHOMW, KBaJIPAaTUYHOM,

JIpOOHO-TMHEWHONM W CTENeHHOM
(byHKIMH.
Beipaxkath ¢popmyaamu

3aBUCUMOCTH MCKIY BCIIMYUHAMMU.

rpaduk 3HaTh onpeaesieHre U CBOMCTBA
CTENEHH C LENbIM [0Ka3aTeleMm;
MOAXOIALIYIO bopmy 3aMMcu
JENCTBUTENb-HBIX yucen JUTSt
pelieHusl MpakTUYeCKUX 3adad H
MPEACTABJICHUS TAHHBIX
Apudmeruyeckui ApudmeTndeckuii KOpPEHb ®opmyIMpOBaTh, 3aNMCHIBATH
KOpeHb N-0ii cTeneHu. HaTypaJbHOW CTENEHM U €ro | B CMMBOJMYeCKOH ¢opme ©
HppaunonajbHbie CBOICTBA. WCIIOJIb30BaTh CBOMCTBA KOPHS N-0i
ypaBHeHus (18 u) [IpeoOpazoBaHusi  YMCIOBBIX | CTETIEHW  JUIsi  NpeoOpa3oBaHUs
BBIPAKECHUM, COACPIKALIUX CTEIICHU | BBIPAKCHUM.




1 KOPHH.
HppanuoHaibHble ypaBHEHUS.
OCHOBHBIE

MECTOAbL PCIICHUA

UPPALMOHAIBHBIX YPaBHEHUM.
PaBHOCWIIBHBIE IIEPEXObI B
peleHnn

YpaBHEHUU.

HUppaliOHAJIbHBIX

CgoiictBa u rpaduk KOpHs N-

byHKIII
00paTHOM CTENEHU C HaTypaJbHbIM

ou CTEIIEHU Kak

Haxoauthb pelieHust

UPpAlMOHANIBHBIX ~ YpPaBHEHUU ¢
MIOMOUIbIO PaBHOCHUIIBHBIX
[IEPEX0I0B WIH OCYILIECTBIIAS
IIPOBEPKY KOPHEM.

Crpouths rpaduk  QyHKIUU
KOpHSI N-Of CTENeHW Kak oOpaTHOMU
JUISE byHKIIN CTETeHU C

HaTypaJIbHBIM IIOKa3aTCJIEM

II0Ka3aTeseM
IlokazaTenbHast CreneHp C  palyoOHaIbHBIM ®opmMy/IMpPOBaThL OINpeAeIeHne
(pynxuus. II0OKa3aTesieM U €€ CBOMCTBA. CTEICHU c panvoHaIbHBIM
IHoka3areabHbIe [TokazarenpHas ¢yHKIUSA, €€ | MOKa3aTeleM.
YPaBHEHHS CBOICTBa u rpagux. BoinonHATe npeoOpa3oBaHus
(10 9) Hcnonb3oBanue rpadguka GyHKIUHN | YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX
JUIsl pEILIEHUs] yPAaBHEHUM. CTEIICHU c paloHaIbHBIM
IlokasaTenbHple  ypaBHEHUs. | IOKA3aTEIEM.
OcHOBHBIE ~ METOJBl  pElICHHUS HUcnoan3oBarb uudposbie
ITOKa3aTEJIbHBIX YPABHEHU pecypcebl Ui IOCTPOeHHUs rpaduka
[I0Ka3aTeIbHON byHKINT u
M3y4eHUs €€ CBOWCTB.
HaxoauTs pemenns
NIOKAa3aTeIbHBIX YPABHEHUN
Jlorapudpmnyeckasn Jlorapudgm umcna. CpoiicTBa JaBarhb ompeneaeHue
pyHxuus. norapudma. JlecaTuunsble u | JorapudMa yucia; JIECATUYHOIO U
Jlorapudmuueckue HaTypaJIbHbIE jorapu(msl. | HATYpaJIbHOTO Jiorapudma.
YPaBHEHUSA [IpeoOpazoBanue BBIPAKEHHI, Hcnoan3oBarh CBOMCTBA
(17 u) COJIEpXKAIINX JIOTapU(MBI. norapumMoB I TIpeoOpa3OBaHUs
Jlorapudgmuueckast GyHKUHUS, | JOrapu(PMUUECKUX BBIPAKCHHUM.
e€ CBOICTBa u rpagux. Crpourtnb rpaduk
Hcnonb3oBanue rpaduka GyHKIuM | JorapumMudeckoil  (yHKIMH — Kak
JUISl pELLICHUs YPaBHEHUN. oOpaTHOW K TOKaszaTellbHOW U
Jlorapupmuueckue HACTIOIB30BATh CBOMCTBA
ypaBHeHUs. OCHOBHBIE METOHBI | JorapuMuyecko QYHKIUH  AJs
peneHus Jorapu(pMHUUECKUX | peleHus 3aau.
YpPaBHEHUU. PaBHOCHITEHBIE Haxoauthb peueHust
epEXObl B peleHn! | Jorapu(pMHUUECKUX  YpaBHEHUH ¢
JorapupMHUECKUX ypaBHEHUN MIOMOUIBIO PaBHOCHUIIBHBIX
[IEpEX00B W OCYILECTBIIASA
IIPOBEPKY KOPHEU
Tpuronomerpuyeckue CuHyc, KOCHHYC, TaHI'€HC H [laBaTb omnpeaejeHus CUHYCA,

BbIPa’KEHHUS U YPABHEHUA

(20 u)

KOTaHT€HC YHCIIOBOTO apryMeHTa.

ApKcHUHYC, ApPKKOCHHYC u

ApPKTaHI€HC YHCIIOBOTO apryMEHTA.
Tpuronomerpuueckas

OKPYXHOCTb, oIpeJelIeHIe

KOCHHYCa, TaHI¢HCa MW KOTaHI'CHCa

YHMCIOBOTO apryMeHTa; a TakKke
apKCHHYCa, apKKOCHHYCa u
apKTaHIeHCa YnCa.

IIpumeHsaTs OCHOBHBIE




TPUTOHOMETPUYECKUX byHKIMI | TpUroHomeTpuyeckue (Gpopmyssl s
YKCJIOBOTO apryMeEHTA. npeoOpa3oBaHus
OcHoBHbIE TPUTOHOMETPUYECKUX BBIPAXKEHUH.
TPUTOHOMETpPHUUYECKHE  (OPMYJIBL. IIpumensTs bopmybl
ITpeobpa3oBanue TPUTOHOMETPUM  JUIsl  pEIIEHUs
TPUTOHOMETPUYECKUX BBIPAKEHUMN. | OCHOBHBIX TUIIOB
Pemenue TPUTOHOMETPUYECKUX | TPUTOHOMETPUUECKUX YPABHEHUN
ypaBHEHUU
IHocnenoBaTeIbHOCTH H [TocnenoBarenpHOCTH, OnepupoBarp MOHATHAMM:
Nporpeccuu CIoco0ObI 3aJlaHus | [OCJIE0BATEIbHOCTD, CIIOCOOBI
(10 v) MOCJIEN0BATEIbHOCTEM. Meron | 3amanus MOCJIEA0BATEIBbHOCTEM;
MaTeMaTH4eCKON UHAYKIHMH. | MOHOTOHHBIE M OTPaHUYEHHBIE
MOHOTOHHBIE M  OrPAaHUYEHHBIE | IIOCIEI0BATEIBHOCTH; HCCIEI0BATh
MOCJIEI0BATEIbHOCTH. Hcropus | nocnenoBareabHOCTH Ha
aHaM3a 0ECKOHEYHO MallbIX. MOHOTOHHOCTb U OTPAaHUYEHHOCTb.
Apudmernueckas u [Tomydats mpenctaBieHHe 00
reOMETpUYECKas MPOTPECCUMN. OCHOBHBIX nuaesax aHanu3a
beckoneuno yOBIBaroIIasi | 0ECKOHEYHO MAJIBIX.
reoMeTpuyecKas porpeccusi. JaBaTtp onpeeieHue
Cymma OeckoHe4yHO YyObIBarouiei | apudMeTnyeckoil U reoMeTpuuecKon
reoMeTpUYECKOi IIPOrPECCUU. | IPOrPECCUHU.
JIMHEWHBIT ¥ JKCIOHEHIUAILHBIN Jloka3piBaTh CBOIiCTBa
poct. Hucro e. apru(pMETUYECKON B TEOMETPUUYECKON
®opmyia CIIOXKHBIX | IPOTPECCUH,  HAXOAWTb  CyMMY
IIPOLIEHTOB. Hcnonp30BaHuE | YWIEHOB NMPOTPECCHHU, A TAKIKE CYMMY
MIPOTPECCUU TUTSt perieHus | 4ieHOB OECKOHEYHO YyOBIBaIOIIEH
peasibHBIX  3aJa4  MPHUKJIAJHOTO | TEOMETPUUYECKON MPOrpecCuu.
Xapakrepa Hcnonb3oBaTh mporpeccuu s
pelieHus 3aj1a4 MPUKIIaTHOTO
XapaKTep.
Ipumensite GopMyny CIOKHBIX
IIPOLIEHTOB JJIs PEIICHUs 3anad M3
peanbHOUN NPaKTUKU
HenpepbiBHBIE HenpepriBHble (QyHKIMH U HUX Omnepuposarsp NOHATUAMM:

¢pynxuun. Ilponzsognas
(20 v)

CBOMCTBA. Touka paspsbiBa.
AcuMnToThl TpaguKoB (QYHKUIUH.
CaoiicTBa (DyHKUUN HENpepbIBHBIX

Ha OTpPE3KE. Merton HHTCPBAJIOB

JUIS pelieHus HEPABEHCTB.
IIpumeHeHue CBONCTB
HENpepbIBHBIX  (QYHKIMA A8

pelieHus 3a1ad.
[lepBast u BTOpast MPOU3BOAHbBIE
byHKIHIH. Onpenenenue,
TEOMETPUYECKUH W (PU3HUECKHI
CMBICTT TIPOM3BOJAHON. YpaBHEHHE
KacaTeJIbHOHN K TpaduKy GyHKINH.

GyHKIUS HenmpepbIBHAsE Ha OTpeE3Ke,
TOYKa pa3pbiBa PYHKIMH, ACUMIITOTA

rpadvka QyHKIHMH.

IMpumensaTs CBONCTBA
HENPEPBIBHBIX byHKIUH JUTSt
peLIeHus 3a1a4.

OnepupoBarp TMOHSATUAMM
mneppasi M BTOpas MPOU3BOJHBIE

GyHKIUHM; TOHUMAaTh (PU3MYECKUN U

reOMETPUYECKUI CMBICTT

MPOU3BOIHOI; 3aIIMCEHIBATh

YpaBHEHHUE KacaTEIbHOM.
Boruucasts MIPOU3BOHBIC




[Ipon3BoaHBIE  3JIEMEHTAPHBIX

CYMMBI, IMPOU3BCACHUA, YaCTHOTIO U

¢yukuuii. [IpousBomHass CyMMBI, | CIOXKHON (QYHKIIUH.

NPOU3BEACHUS, YacTHOTO u H3yuyath IIPOU3BOJIHBIC
KOMITO3UIIUH (PYHKITHIA AIIEMEHTAPHBIX (QYHKIIUH.

Hcnoab30BaTh reOMETPUYECKUI
U QUBUYECKUN CMBICIT TTPOU3BOIHOM

JUTSI pelIeHus 3a/1a4
IloBTOpEHue, OcHoBHBIE  TOHATHS  Kypca IIpuMeHSITH OCHOBHBIE MOHSITHS
o0o01eHue, anreopsl u Hayal | Kypca anreopsl u Hayva
cucTeMaTH3alMs 3HAHUM | Marematuyeckoro  aHanmu3a 10 | MaTeMaTMyeckoro  aHammsa Ui
(24) KJ1acca, 00001meHne U | peuieHus 3a7a4 U3 peajbHON KU3HU

cUCTeEMaTU3alus 3HaAaHUU

U JPYTrUX IIKOJIBHBIX IIPEAMETOB

11 kaacc (ne meHee 136 yacoB)

Ha3Banue pa3aena
(Tembl)
(K0JIM4eCTBO YaCOB)

OcHoBHoOe coaep:kanue
pasaena (TemMbl)

OcHOBHBIE BUABI
AeSITeJIbHOCTH 00y4aroIuXcst

HUccaenoBanue GpyHKumi
¢ IOMOIIbI0
NMPOU3BOTHOM

(23 4)

IIpuMeneHne npPoOU3BOAHOM K
HCCIIE0BAHUIO byHKIUH Ha

MOHOTOHHOCTDB n OKCTPEMYMBI.

Haxoxxnenne  HauOOJbIIEro U
HAUMEHBIIIETO 3HAYCHUS
HEeTPEPHIBHON byHKIIIN Ha
OTpE3Ke.

[IppuMeHeHne  NMPOM3BOAHOMN
JUIl  HaxOXXJEHUS  HaWIyYIlero

pelieHusl B MPUKIAIHBIX 3a7ayax,
JUIsL  ONPENENEHHUsT CKOPOCTH U
YCKOpEHHUsl Ipoliecca, 3aJlaHHOTO
bopMyIoit miu rpaduKoM.
Komno3unus GyHKIIHA.
00pa3sl

HEpaBeHCTB Ha

I'eomerpuueckune
YpaBHEHUU H©
KOOPJAMHATHOU IIJIOCKOCTH

Crpoutb rpaduK KOMIIO3HUIIUU
byHKIUH c MOMOILIBIO
3JIEMEHTAapHOIO  UCCJIEJOBAHUS U
CBOMCTB KOMIIO3HIIUHU.

Ctpoutsb r€OMETPUUYECKHE
00pa3pl ypaBHEHUI 1 HEPABEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

HUcnoab3oBaTth  MPOU3BOJHYIO

JUIsL  MCCNeAOBaHUA (QYHKIMH Ha

MOHOTOHHOCTbD )51 OKCTPEMYMBI;
HaX0aUThb HanOOoJIbIIICe n
HaAaUMCHBIICC 3HAYCHUA CI)YHKI_II/II/I

HENpPEepPhIBHON Ha OTPE3KE; CTPOMThH
rpaguku  GyHKIMA HAa OCHOBAaHUU
MIPOBEIEHHOTO UCCIIEI0OBAHUS.
Hcnoab3oBarth  NPOU3BOJHYIO
HaWIy4IlEero

B TOM

JUIsL  HaXOXKJEHUs
pelieHnss B NPHUKJIAJHBIX,
4YHUCJIE  COLMAIbHO-3KOHOMHUYECKUX,
3aJa4ax, s ONPENENIEHNUs CKOPOCTU
U YCKOpPEHHs IIpoliecca, 3aJaHHOIO
dbopmymoit wim rpagukom.
IHonyyars mnpeacraBjaeHue o
MMPUMEHCHUUN HpOHSBO)IHOfI B

Pa3JIMYHBIX OTPACIIX 3HAaHUH

IlepBooOpa3nas n
HHTErpaji
(12 v)

[TepBoobOpazHas, OCHOBHOE
CBOICTBO NepBOOOPA3HBIX.
[TepBooOpa3zHble  AJIEMEHTAPHBIX

bynkumii. IlpaBuna HaxoXIeHUS

OnepupoBath NOHSITHSIMU
nepBooOpazHass W ONpeAeTeHHBIN
HAHTErpal. Haxoauts
NIepBOOOpPAa3HbIC AJIEMEHTAPHBIX




epBOOOPa3HBIX.
HNurerpan. ['eomerpuueckuit
CMBICJI HWHTerpaia. Beruucnenue
ONpeNeNEHHOr0  MHTErpaia 1o
dbopmyiie Hetorona—JleliOHuIA.
[Ipumenenue wuHTerpana amis
HAXOXJICHUA IUIOHIa/leld TUIOCKUX
buryp u 00bEMOB reOMETPUICCKUX
Tel.
IIpumepsr peuieHuin
TG depeHIaTbHbIX

MaremaTuyeckoe MOJEIUPOBAHUE

YpPaBHEHUU.

peasbHBIX MPOILECCOB C TOMOIIBIO
muddepeHIaNbHBIX YpaBHEHUI

GyHKIUI ¥ BBIYUCIATH UHTErpa 1o
dbopmynie Hetorona — JleiiOHuma.
Haxoauts miomagd INIOCKUX
buryp u 00BEMBI TEN C TOMOIIBIO
OIIPEIEIEHHOTO UHTErpaa.
3HAKOMHTBCH C
MaTEeMaTUYeCKUM MOJEIUPOBaHUEM

Ha mnpumepe auddepeHInaTbHBIX
YpaBHEHUU.

Ilomywate  mpexncraBieHue O
3HAYCHUU BBEJICHUS TTOHATHS

HHTCrpajia B pa3sBUTUHU MATCMAaTUKHU

JOrapu(pMHUUECKUX ypaBHEHUHA U
HEPABEHCTB

I'padpuxu Tpuronomerpruyueckue HUcnoab3oBaTh nu(ppoBbIe
TPUTOHOMETPHYECKHX (GYHKIIUM, UX CBOWCTBA U rpaUKU. | pecypebl ISl MOCTPOCHHs rpadukos
pyHxuuii. OTt60p KOpHEH | TPUTOHOMETPUYECKUX (QYHKIUH U
Tpuronomerpuyeckue TPUTOHOMETPUYECKUX YPABHEHUN C | U3yYEHHUsI UX CBOMCTB.
HepaBeHCTBA MOMOUIbI0  TPUTOHOMETPUUYECKOU Pemiatb  TpuroHomerpuyeckue
(16 u) OKPYXHOCTH. YPaBHEHHS W OCYIIECTBIATH OTOOP
Pemenue KOpHEM c TIOMOIIIBIO
TPUTOHOMETPUYECKUX HEPABEHCTB | TPUTOHOMETPUYECKON OKPYKHOCTH.
IIpumeHsaTH bopMyIbI
TPUTOHOMETPUM  JUIsl  PEIIEHUs
OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnoas3oBarb uuppoBbIe
pecypchl Uil TIOCTPOCHHS W
UCCIIE0BaHMsI TPaPUKOB (PYHKIIHIA
[MppaunoHanbHbIE, OCHOBHBIE METOABI PELICHUS IIpumensTs CBOICTBa
NMOKa3aTeJIbHbIC H MIOKa3aTeIbHBIX U | TIOKa3aTelbHOM U JorapudmMuyeckoi
jorapupmuyeckue Jorapu(pMHUECKUX HEPABEHCTB. byHKUMR K PEILIECHNUIO
HEepaBEeHCTBA OCHOBHBIE METOJIbl PELICHMS | TOKA3aTeNbHBIX U JOrapUPMHUUECKUX
(23 ) UpPpaLMOHATIBHBIX HEPABEHCTB. HEPABEHCTB.
I'padnueckue METO/bI O0ocHOBaTL  PaBHOCHIJIBHOCTH
peleHus VUPPALMOHAIBHBIX, | IEPEXO/IOB.
MTOKa3aTeIbHBIX u Pemiats  uppanuoHanbHblE U

KOM6I/IHI/Ip0BaHHLIe HCEpPaBCHCTBA, C

MIOMOUIBIO PaBHOCHIIBHBIX
HEPEXOI0B.
Hcnonb3oBath rpaduueckue

METOABI H CBOMCTBA BXOOAIIIUX B
YPaBHCHUEC nim HEPABCHCTBO

GYHKIMHA 715 peIIeHus 3a1a9u

KoMniiekcHbIe 4yncia

Komruiekcusie quclia.

OnepupoBarh MOHSTUSIMU:




(10 u)

AnreOpandeckas u

bopmbl
3aIKMCH KOMIUIEKCHOTO YHCIIA.

TPUTOHOMETPHUYECKAS

Apudmernueckue onepamnuu ¢
KOMIIJIEKCHBIMHU YU CIIaMHU.

N300paxkeHne KOMIUIEKCHBIX
qrcen Ha KOOPJIMHATHOM
IUTOCKOCTH.

®opmyna Myaspa. Kopau n-

Ol CTENEHW U3 KOMIUIEKCHOIO
YHUCIIA.
IIpuMeHeHHE  KOMILIEKCHBIX

YUCCII IJid pCUHICHUA (1)I/I3I/I‘-IGCKI/IX n
reOMCTPHUUICCKUX 3a/1av

KOMIIJICKCHOC YHCJIO U MHOXECTBO
KOMIIJICKCHBIX YHUCCII.
Hpe):[CTaB.J'IHTL KOMIIJICKCHBIC

yucia B anreOpanyeckod U

dopme.
apupMeTHICCKHE

TPUTOHOMETPUYECKOMN
Beimosnars
orepanuu ¢ HUMHU.
HN3o0paxkars
qrciia Ha KOOPIMHATHOU TIOCKOCTH.

KOMIIJICKCHBIC

IIpumensite popmyny Myaspa u
[IOJIy4yaTh IPEJACTABICHUE O KOPHIX
N-0 CTENEHU U3 KOMIUIEKCHOTO
qucia. 3HAKOMHUTBLCS C IIpUMEpaMu
IIPUMEHEHHsT KOMIUIEKCHBIX YHCEl
JUIsL PELIEHUS TIE€OMETPUYECKUX H
bu3nyeckux 3anaq

HartypaabHble U HeJibie
qucaa

HaTypaJ'ILHLIC U O CJIbIC YHCIA.

[IpumeHenue MIPU3HAKOB

OnepupoBath MOHSTUSIMU:

HaTypaJgbHOE M  LEJIO0E  YHCIIO,

(10 v) nenuMocT nenbix uucena, HOJl ¥ | MHOXKECTBO HaTypallbHbIX M ILIEJIBIX
HOK, ocratrkoB 10 MOJIYJIIO, | YUCEIL.
anroputMa EBKimna Uit pemeHus HUcnoan3oBarb NPU3HAKHU
3aJa4 B LIEJIbIX YUCIIAX JEIMMOCTH LIEJIbIX YHMCEJ; OCTATKU
no wmoaymo; HOJA wu HOK
HaTYpaJIbHBIX  YHUCEN;  AJITOPUTM
EBxnupa [uist pemieHns 3anad.
3anuceiBaTh HaTypaJIbHbIE
qyciia B Pa3IUYHbIX MO3UIIMOHHBIX
CHUCTEMax CUHCIICHUS
Cucrembl CucreMa H  COBOKYNHOCTh OnepupoBarth NOHATHAMM:
PANMOHAJIBHBIX, YPaBHEHHUH. CHUCTEMA U COBOKYITHOCTb YPaBHEHUN
HPPaLHOHATBHBIX PaBHOCWIIBHBIE CHCTEMBI U | I HEPABEHCTB; PEIIEHUE CUCTEMBI
MOKA3aTEJbHBIX H CUCTEMBI-CIIEJICTBHS. WIM COBOKYIIHOCTH; PaBHOCUJIbHBIE
JorapupMmuyecKux OCHOBHBIE METOABI PELICHUS | CUCTEMBI U CHCTEMBI-CIIEACTBHS.
YPaBHEHUi CHUCTEM u COBOKYITHOCTEH Haxoauth pemeHus cHUCTEM H
(12 v) palMOHANBHBIX, MPPALNOHAIBHBIX, | COBOKYITHOCTEN LIEJIBIX
MTOKa3aTeIbHBIX U | pallMUOHANbHBIX, HPPAMOHAIBHBIX,

Jorapu(pMUUECKUX YpaBHEHHH.

MOKAa3aTeIbHBIX U JIOTAapUPMUUECKUX

IIpumeHeHue YPAaBHEHUH, | YPaBHEHUN U HEPABEHCTB.
CHUCTEM U HEPABEHCTB K PEIICHUIO IIpumeHnsaTs CUCTEMBI
MaTEMaTHYECKUX 3aJad U 33Jad U3 | ypaBHEHUI K PELICHUIO TEKCTOBBIX
pa3nuyHbIX oOjacTell HayKd U | 337ady W3 Pa3NUYHBIX  oOjacteit
peaNbHOM >KW3HW, WHTEPHpPETAlMs | 3HAHUM WU PEAIbHOM  KU3HU;
MTOJIyYEHHBIX PE3YJIbTATOB HHTEPIPETHPOBATh  IOJy4YCHHBIC
pEIIEHNS.
Hcnoan3oBarh uudgposbie
pecypcsl
3agauu ¢ napameTpamMu PaunonaneHsle, BuiOupats crocob  pemieHus




(16 1)

UppalnyoHalbHbIe, MTOKa3aTelbHbIE,
JorapupmMuIEcKue U
TPUTOHOMETPUUYECKUE ypaBHEHHUS,
HEpaBEHCTBA W  CHUCTEMBI  C
napamMeTpamH.

[locTtpoenue u uccienoBaHue
MoJeen
peanbHbIX CUTYallMii € IOMOIIBIO

YpaBHEHUH, CHUCTEM YpaBHCHUU U

MaATEMAaTHYCCKUX

HEPABEHCTB C IIapaMeTpaMHu

palMOHANBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapH(PpMHUUECKHX
U TPUTOHOMETPUYECKHUX YPaBHEHUU
U HEPaBEHCTB, COACPKALIUX MOILYJIH

U IIapaMeTpBl.

IIpumensitb rpaduueckue u
aHAJIUTUYECKUE METO/IBI TUIs
pelleHusl ypaBHEHU 1 HEPABEHCTB C
napaMeTpamu, a TaKKe

uccienoBanre (yHKIUH METOoJaMu
MaTEeMaTHYCCKOr0 aHaJIM3a.
Crpoutsh " HCCJIeA0BATh
MaTeMaTUYeCKHEe MOJIEIN pPeaTbHbIX
CUTyalluil C MOMOIIbI YpPaBHEHHI,

HEPaBEHCTB u cucTeM c
napameTpamu

IToBTOpEHHE, OCHOBHBIE MOHATHUS U METO]IbI MopaeaupoBath peanbHbIe

o0o01enne, Kypca, 00o0mIeHue U | CHTyallud Ha s3bIKE  anreOpsl,

cucTeMaTU3alMs 3HAHUH | cUCTEeMaTU3alus 3HAHUN COCTABJIATH BBIpA)KEHUS,

(14 v) YpPaBHEHHUs, HEPaBEHCTBA U  HUX

CUCTEMBl IO YCIOBHIO  3aJa4H,
HCCJIeI0BATh [TOCTPOCHHBIE MOJENIN
c HCII0JIb30BAaHUEM anmapara
anreopsl, HHTEPNPETHPOBATH
IIOJTyYEHHBIN pe3yJIbTaT.

IIpumensite  QyHKUIMH I
MOJCIIMPOBAHUSA M  HCCIEIOBaHUSA
peanbHBIX IIPOLIECCOB.

Pemars npuxnagHeie 3agayu, B
TOM 4yucCIIe COLIMAJIBHO-
HKOHOMHYECKOTO U  (hPU3UYECKOTO
XapakTepa, CpeiCTBaMH alreOpbl U

MATEMAaTHYCCKOI'O aHajln3a




IMPUMEPHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

enn u3syyeHus: yueOHOro Kypca

['eomeTrpust sBIsCTCS OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus, Tak
Kak o0ecreynBaeT BO3MOXXHOCTh HM3YUYCHHs IUCIMIUIMH €CTECTBEHHOHAYYHOW HANpaBICHHOCTH U
NPEeIMETOB TyMaHUTapHOTo IUKiIa. I10CKONIBKY JIoTHYeckoe MbIIUIeHHE, popMUpyeMoe Ipu U3y4eHHUN
00yYaroIUMUCS MOHATUIHHBIX OCHOB F€OMETPUH, IIPU J0KA3aTEIbCTBE TEOPEM U MOCTPOCHUU LIETIOUKU
JIOTUYECKUX YTBEP)KIEHUHN IPU PELICHUU I€OMETPUUYECKUX 3a/ad, YMEHHUE BBIIBUIATH U ONPOBEPraTh
TUIIOTE3bl HENOCPEICTBEHHO HCIOJB3YIOTCA IPH PEIIEHUU 337a4 E€CTECTBEHHOHAYYHOIO LUKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Lenb ocBoeHus mporpammsel yueOHOro Kypca «I'eomerpus» Ha yriryOI€HHOM YpOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CIOCOOHOCTEH OOy4YalomMXcsi HpU HU3YyUYEHHH TeOMETPUHM, KaK COCTaBISIOLICH
npeaMeTHo  obmacth  «Maremarnka u - MH(OpMaTHKa» depe3 oOecneueHHe  BO3MOXKHOCTH
MPUOOPETEHUS U UCIIOJB30BaHUs 0oJiee TIIyOOKUX TeOMETPUICCKUX 3HAHUN U JIEHCTBUH, Crienn(MUIHBIX
reOMETPUHM, U HEOOXOAMMBIX JJs YCHELIHOro NpO(ecCHOHANbHOTO 00pa3oBaHUs, CBSI3aHHOIO C
HCII0JIb30BAHUEM MaTEMATHUKH.

[IpuopuTeTHBIMM 3aJjauaMHM Kypca T€OMETPUM Ha YIIIyOJE€HHOM YpPOBHE, PACHIMPSIOIIMMU U
YCUJIMBAIOIUMH KypC 0a30BOT0 YPOBHS, SBIISIOTCS:

® pacmMpeHue TPEACTABICHUS O TC€OMETPHHM KaK YaCTH MHPOBOH KyJIbTYpsl U (pOpMHpOBaHUE
OCO3HAHUs B3aUMOCBS3H F€OMETPHUH C OKPYKAIOIIUM MUPOM;

e hopMUpOBaHME MPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJEIAX, NO3BOJIIOIIMX ONMCHIBATh M M3y4daTb PA3HBIC SIBICHUS OKPY’KAIOLIETO
MUpa; 3HaHHE MMOHATHIHOIO anmnapara 1o pasaeny «CrepeoMeTpHsh MIKOJIBHOTO Kypca T€OMETpUHY;

¢ (hopMUpOBaHHE YMEHHUS BIIa/IeTh OCHOBHBIMM MOHSATHSMU O MPOCTPAHCTBEHHBIX (PUTYypax M MX
OCHOBHBIMM CBOWMCTBaMH; 3HaHUE TeopeM, (OpMyJ U YMEHHE UX HPUMEHSTh, YMEHHUS JI0Ka3blBaTh
TEOpeMbI U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

e (opMHupoBaHME YMEHHs paclo3HaBaTb Ha YepTexax, MOJAEISIX U B pEaTbHOM MHpE
MHOT'OTPaHHUKH U TeJa BPAILIECHHs; KOHCTPYHPOBATh T€OMETPUUECKHAE MOCIIH;

¢ hopMUpOBaHHE MMOHMMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOIO MOCTPOCHHsSI MaTeMaTHYeCKHX
Teopuit; GopMHUpOBaHME MOHUMAHUS POJIM AKCUOMATUKH MPH MPOBEIECHUHN PACCYKIECHUM;

¢ hopmupoBaHUe yMEHHUS BIaJIeTh METO/IaMU JI0KA3aTEIbCTB U aJITOPUTMOB PEIICHUS; YMEHUS UX
IIPUMEHSATH, ITPOBOJUTH JOKA3aTEIbHBIE PACCYXKACHHUS B XOJE PELICHUS CTEPEOMETPUYECKUX 3a1ad U
3aJlad  C TPAaKTHUYECKUM cojepxkaHueMm; (OpMUPOBAHHWE TMPEACTAaBICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNIbCTB IPU OOOCHOBAHUU MAaTEMaTUYECKUX YTBEPKACHUN U POJIM aKCHOMATHKHU B MIPOBEIECHUU
NEAYKTUBHBIX PacCyKJICHHN;

®pa3BUTHE U COBEPIICHCTBOBAHME HMHTEJUIEKTYalIbHbIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOyuJaroluxcs, MO3HaBaTeIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIIICHHUS,
MHTEpeca K U3YyUEHUIO0 T€OMETPHH;

e hopmupoBaHre  (YHKIMOHAJIBHOM  TI'PaMOTHOCTH, pPEJIEBAaHTHOH  T'€OMETpUHM:  YMEHHUS
pacrno3HaBaTh IPOSBIEHUS T'€OMETPUUYECKHUX MOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEW B peasbHBIX
KU3HEHHBIX CUTYyallMsIX U IPU U3YyYEHUU JPYTHMX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAHUS pEAIbHBIX CHUTyalud, HCCIENOBAHMS IOCTPOEHHBIX MOJEINEH,
HMHTEPIIPETALMH IT0JyYECHHBIX PE3YJIbTAaTOB.

OcHoBHBIE coaepKaTenbHble JMHUU Kypca «l'eomerpum» B 10—11 knaccax: «Ilpsimple n
IUIOCKOCTH B NIpOCTpaHcTBe», «MHororpanHukmu», «Tena BpameHus», «BeKkTopsl U KOOpAMHATHI B
IIPOCTPAHCTBE», «/IBUIKEHUS B IPOCTPAHCTBEY.



CdopmynupoBanHoe B DepepalbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE CPEIHETO
obmiero obpa3zoBaHHs TpeOOBAaHHE «YMETh ONEPUPOBATH MOHATHSIMM», PEIEBAHTHBIX I€OMETPUU Ha
yrayonéaHoM ypoBHe oOyuyenus B10—I11 kigaccaX, OTHOCHUTCSI KO BCEM COJAEPKATEIbHBIM JIMHUSAM
y4eOHOTO Kypca, a (OpPMHpPOBAHME JIOTMYECKMX YMEHUH pacmpeensercs He TOJIbKO IO
CoZiep KaTeNbHBIM JIMHUSAM, HO U 10 rojgam oOyuenus. ConepkaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE
NpeIMETHBIM pe3yibTatam ocBoeHus [IpuMepHOil paboueil mporpammbl, pacrpenenéHHbIM MO ToJaM
00y4yeHHUs, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, IPUHIMIINAIBHBIM BOIIPOCAM
oOyuvaromuecss  oOpalaJuchb  HEOAHOKpPATHO. OTO  MO3BOJSET  OpPraHU30BaTh  OBJAJICHUE
IE€OMETPUUECKUMH TOHATHAMM M HaBbIKAMH IIOCJIE€JOBATEIbHO M IMOCTYHAaTEIbHO, C COOJIIOJICHHEM
IPUHIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHMs BKJIIOYAaTh B OOIIYyI0 CHCTEMY TI'€OMETPUUYECKUX
MPEJICTABICHUA 00YJArOIIUXCS, pACIIUPsIs U YIIIyOlsist e€, 00pasyst IpOYHbIE MHOKECTBEHHBIC CBSI3H.

[Tepexon K M3y4EeHUIO TEOMETPUHN Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

—co3nath ycnoBus i guddepeHnmuanud  00y4eHHUs, TOCTPOCHUS WHIUBUIAYaTHHBIX
00pa3oBaTEeNbHBIX TPOTPaMM; OOECIECUYUTh YIIYOJIEHHOE H3YYEHHE T€OMETPHH KaK COCTaBISIOMICH
yueOHOro npeamera «MatemMaTukay;

— IOATOTOBUTh OOyYaroIUXcsd K HPOJOIDKEHHIO H3yYeHHUsl MaTeMaTUKH C yd€ToM BbIOOpa
Oyaymeit mnpodeccun, oOecrneunBas IPEEMCTBEHHOCTb MEXIy OOMMM U  Npo(hecCHOHAIbHBIM
o0pazoBaHHEM.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B YueOHoM niane Ha u3ydeHue yriayoiaéHHoro Kypca reomerpun B 10—11 kiaccax oTBOAMTCS HE
MeHee 3 y4eOHBIX YacoB B HEZEIIO B T€YEHUE KaXKI0ro roga o0ydeHus, BCEro 3a JiBa rojia 00y4eHuss —
He meHee 204 yuyeOHBIX YacoB.

IInanupyemMsble npeaMeTHbIe Pe3yabTaThl 0cBOeHHs [IpuMepHoii pado4eil mporpamMmel (110 rogamM
o0yueHus)
OcBoenue yueOHOro Kypca «l'eomeTpus» Ha YpOBHE CpellHEero o0Iero oopa3oBaHus JOHKHO

o0ecrieunBaTh JOCTIKEHHE CIEAYIONINX MPEAMETHBIX 00pa30BaTENbHBIX Pe3yIbTaTOB:

10 xknacc

e (CB00OAHO oONEPUPOBATH OCHOBHBIMU TMOHATHSAMM CTEpPEOMETPUM TIpU pEIHIeHUH 3a1ad U
MIPOBEICHUU MaTEMAaTHYECKUX PACCYKICHUH.

e [IpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX NPH PEIICHUH T€OMETPUUECKUX 3ajiau.

e KraccupuimpoBarh B3aMMHOE pPAcCIOIOKEHHE TMPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE; MPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

e (CB0OOOAHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C YTJIAMHU B IPOCTPAHCTBE: MEXIY MPSMBIMU B
MIPOCTPAHCTBE; MEKIY NPSAMOM U TIIOCKOCTBIO.

e (CB00OAHO ONEPUPOBATH MOHATUSAMH, CBA3AHHBIMU C MHOTOTPAHHUKAMH.

e (CB00OAHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IpU3Ma, MUPaMUAA, MPSIMOYTOJIbHBINA
napajuiesenumnes, Kyo).

e KiaccuduuupoBarb MHOrOrpaHHUKH, BBIOUpPAst OCHOBAHUS JUIsl KJIaCCU(UKALIUU.

e  (CB0O0OOAHO ONIEPUPOBATH MOHITHUSMH, CBI3aHHBIMU C CEYCHHEM MHOTOTPAHHUKOB TTOCKOCTBIO.

e  BrmonHATE napaniensHoe, eHTPaTbHOE U OPTOrOHAIBHOE MPOSKTHPOBaHKE (UTYD Ha TUIOCKOCTH;
BBINOJIHATE H300paxeHus: GUryp Ha MIoCKOCTH.

e CrpouTh CEYECHUS] MHOTOTPAaHHHUKOB PA3IUYHBIMH METO/aMH, BBITIOJIHATH (BBIHOCHBIE) IJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y.



BrraucasaTe miomanan moBepxXHOCTE MHOTOTPaAaHHUKOB (ITpU3Ma, TUpaMua), TEOMETPUUECKUX TeI
¢ mpuMeHeHueM (hopmyi.

CBoOOAHO oOIepupoBaTh MOHATHUSMH: CHMMETPHS B TPOCTPAHCTBE; IEHTP, OCh M TUIOCKOCTH
CUMMETPHUU; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPHI.

CBoOoaHO oOmepupoBaTh IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJAMHATaM B
MPOCTPAHCTBE.

BpInoyHATE NEHCTBUS HAJl BEKTOPAMHU.

Pemiate 3aiaun Ha 10Ka3aTEbCTBO MAaTEMATUUECKUX OTHOILICHUNM U HaXOXKJACHUE I€OMETPUUECKUX
BEJIMYMH, TPUMEHSS M3BECTHBIE METOJbI MPHU PEIICHUH MAaTeMaTHYECKUX 3a7ad MOBBIIMICHHOTO U
BBICOKOT'O YPOBHSI CJI0)KHOCTH.

[IpuMeHaTh mpocTeilire NporpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI
MPU PEUICHUH CTEPEOMETPUYECKUX 3a]1a4.

N3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HH(OpPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MpeACTaBICHHYIO Ha YepTekKaxX U PUCYyHKaX.

[IpuMeHATh NOJIy4eHHbIEC 3HAHUS HA IIPAKTUKE: CPABHUBATH U aHAIU3UPOBATh PEAIbHBIE CUTYAaLIUH,
MPUMEHATh ~ W3Y4YEHHBIE  TOHATHS B  TPOLIECCE  TIOWCKA  PEIICHUS  MaTeMaTUYeCKH
chOpMyJIMPOBAHHON MPOOJIEMBI, MOJCIUPOBATh pEATbHBIE CUTyallMH Ha S3BIKE T'COMETPHH,
KCCIIEIOBATh MOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM TE€OMETPUYECKUX IOHITHH W TEOpeEM,
amnmapara anreOphl; peniaTh MPAKTHYSCKHE 3aJ1a4H, CBSA3aHHBIC C HAXOXKJICHHEM I€OMETPHUYSCKHUX
BCJIMYMH.

HNmerp mnpencrtaBiaeHuss 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHUM KaK COCTAaBHOM YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHUH.

11 kaacce

CBOOOJHO omepupoBaTh MOHSTHUSIMM, CBSI3AHHBIMM C IWIMHIPUYECKOH, KOHUYECKOW U
cepuueckoil MOBEpXHOCTAMHU; OOBSICHAThH CIIOCOOBI MOTy4EHHUS.

OnepupoBaTh MOHATUSMH, CBA3aHHBIMU C TEJaMH BpallleHUs: LWJIMHAPOM, KOHYcoM, cepoil u
11apOM.

Pacrnio3HaBath Tena BpamieHus (LMIMHAP, KOHYC, cdepa U map) U OOBSACHATH CIOCOOBI MOTy4YEeHUs
T€J BpalLICHMUSL.

KnaccuduiupoBaTs B3auMHOE pacnojokeHne ceprl U MITOCKOCTH.

BbluncnsaTe BENWYMHBI 3JI€MEHTOB MHOTOIPDAaHHUKOB M TeNl BpalleHHs; OOBbEMBI M IUIOIIAIU
MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ BPAIICHUs, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (hOPMYII.
CB0oOOIHO omepupoBaTh MOHSATHSMH, CBS3aHHBIMU C KOMOWHAIUsSMHU Tell BpallleHus U
MHOT'OI'PaHHUKOB: MHOTOIpaHHMK, BIUCAHHBIH B chepy M ONUCAHHBI OKOJO cdepsl; cdepa,
BIIMCAaHHAsi B MHOTOTPaHHUK WJIU TEJIO BPaIeHHUS.

BbruncnsaTe COOTHOLIEHUS MEXKAY ITUIOMIAIIMU TOBEPXHOCTEN M 00bEMaMU MOT0OHBIX TEN.
N300pakaTh n3ydaemble (QUIyphl; BBINOJHATH (BBIHOCHBIE) IJIOCKME YEPTEXKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tell BpaIleHusl.
W3BnekaTb, WHTEPHOPETUPOBaTh H MpeoOpa3oBbIBaTh HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MpeACTaBIEHHYIO Ha YepTekaxX U pUCyHKaX.

CB000/1HO OnIepupPOBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BoinonHATh onepaiuu HaJl BEKTOpaMHu.

3agaBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBON CHCTEME KOOPAMHAT.

Pemarp reomerpuueckue 3aJauyd Ha BBIYMCIIEHHWE YIVIOB MEXAY MNPSMBIMH M IJIOCKOCTSIMU;
BBIUMCIIEHUE PACCTOSHUM OT TOYKM [0 IUIOCKOCTH; B II€J0M, Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METO/A MPU PELIECHUH.



e (CB000OAHO ONEpUPOBATh NOHATUSAMM, CBSI3aHHBIMH C JIBUKEHHUEM B IIPOCTPAHCTBE; 3HATh CBOWCTBA
TIBIDKECHUH.

®  BBINOJHATh W300paK€HHsT MHOTOTPAHHUKOM M TeJ BpAIllEHUs IpU HapajIeIbHOM IEPEeHOCE,
LEHTPAJIbHOM CUMMETPUM, 3€pKaJIbHOM CUMMETPUHM, IIpU IIOBOPOTE€ BOKPYI IPSAMOMN;
npeoOpazoBaHus 0100US.

e CrpouTh Ce€4YE€HUS MHOIOTPAHHUKOB U TE€J BpallCHWs: CEUeHUs LWIMHApa ([apayielbHO U
NEPIEHIUKYJSIPHO OCH), CEUEHHUs KOHyca (IapajUIeJIbHOE OCHOBAHHIO U IMPOXOASIEE uepe3
BEpILNHY ), CEYEHHUs LIapa.

e lcnonp3oBaTb METOABI  IOCTPOEHUS  CEYCHMM: METOJ  CJIENOB, METOJ  BHYTPEHHEIrO
IIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYLIEH MIIOCKOCTH.

e Jloxa3pIBaTh Fr€OMETPUUECKHUE YTBEPKICHHUS.

e [IpumensaTs reomerpuyeckue (GaxThl Ui PEIICHUS CTEPEOMETPHUYECKUX 3a/1ad, MPEAIOIaratonuiux
HECKOJIbKO LI1aroB PEeIeHMs, €CJIU YCIOBUS IPUMEHEHU 3a/1aHbl B SIBHOM M HEsIBHOU (opMe.

e PemaTe 3a7auu Ha A0KA3aTEIbCTBO MaTEMAaTHUYECKUX OTHOIIEHUN M HAX0XKIEHUE I€OMETPUYECKHUX
BEJIMYHH.

e [IpumeHATH NPOrpaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELICHUU
CTEpPEOMETPUYECKUX 3a/1a4.

e [IpumeHATh NONy4YCHHbIE 3HAHMS HA MPAKTUKE: CPABHMBATh, AHAIW3UPOBAaTh M OLICHUBATH
peaJibHbIE CUTYallMu; MPUMEHSTh M3yUEHHbIE MOHATHUS, TEOPEMBbI, CBOMCTBA B IpOIECCE MOUCKA
pelIeHusI MaTeMaTHYeCK CHOPMYITHMPOBAHHON MPOOIEMbI, MOJICIIMPOBATh peallbHbIe CHUTyallluu Ha
A3BIKE TE€OMETPUH, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM TIE€OMETPUYECKUX
MOHATHUH U TeopeM, arnmapara ajreOpbl; perars MpakKTUYECKUE 3a/1a4M, CBA3aHHbIE C HAXOKICHUEM
TrE€OMETPUUYECKUX BEJINYMH.

e lmerp mnpezacraBieHuss 00 OCHOBHBIX JTamax pa3BUTHS T'€OMETPUM KakK COCTaBHOM dYacTu
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

COJAEPKXAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

10 xaacc

IIpsiMmble ¥ MJII0CKOCTH B IPOCTPAHCTBE

OcHoBHbBIE MOHATHS cTepeoMeTpuu. Touka, mpsMasi, IJIOCKOCTh, MpocTpaHcTBo. [lonstue 06
aKCMOMAaTUYECKOM MTOCTPOSHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anMHOe pacrmosioxeHue TMpsSMBIX B TMPOCTPAHCTBE: IEPECEKAIONIUEcs, MapauiebHbIE U
CKpCHIMBAIOMIHUECA IIPAMBIC. HpI/IBHaKI/I CKpCIIUBAOINXCA IIPAMBIX. HapaJ'IJ'IeJ'IBHOCTI) OpsAMBIX H
IIJIOCKOCTEH B MPOCTPAHCTBE: MapasuiesibHbIE MPSIMbIE B TPOCTPAHCTBE; MAPAILIEIBHOCTh TPEX MPSAMBIX;
napajuIeNbHOCTh IPSIMOM U TIOCKOCTH. [lapannenbHoe U eHTpallbHOE TPOSKTUPOBAHKE, H300paKEHUE
¢uryp. OCHOBHBIE CBOWCTBA MapajIeIbHOTO MpoeKTHpoBanus. M3o00paxkeHue Guryp B mapajuienbHOM
MPOEKIMU. YTIJIbl C COHANpaBJICHHBIMU CTOPOHAMH; YIroJl MEXKIY NpSIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh TIOCKOCTEW: MapajuleNibHble IIJIOCKOCTH; CBOMCTBA MapajUIEbHBIX IUIOCKOCTEH.
[Ipocreitmme mpocTpaHCTBEHHBIE (DUTYPHI Ha TUIOCKOCTH: TETPadp, MapajuieNeNuIie]l; MOCTPOCHUE
CEUYECHUU.

IlepneHquKyIIpHOCTh MPSAMONM M IUIOCKOCTHU: IEPIEHIUKYJSPHBIE NMpsAMBIE B IPOCTPAHCTBE,
IIPsIMBIE TApaJUICIIbHBIE U NEPIECHIUKYIISPHBIE K IUIOCKOCTH, IIPU3HAK MEPIEHIUKYIIPHOCTH IIPSIMOM U
IIJIOCKOCTH, TEOpEeMa O MIPsIMOM MepHneHIUKYISIPHONU MIOCKOCTU. OpPTOroHajJbHOE MPOCKTUPOBAHUE.
[lepneHuKyasip M HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IUJIOCKOCTH, PACCTOSHHE OT MPsIMOMl 10



IUIOCKOCTH, TPOEKLUs (UIrypbl Ha IUIOCKOCTh. IlepneHAMKyIsIpHOCTh MJIOCKOCTEH: MpU3HAK
NEPIECHIUKYJISIPHOCTH IBYX INIOCKOCTEH. Teopema o TpéxX NepneHAuKyIsapax.

VYIbl B IPOCTPAHCTBE: YIOJl MEKIY IIPSIMOM U IJIOCKOCTBIO; IBYTPAHHBIN YIOJl, JMHEHHBIM YroJl
IBYTpaHHOro yryia. TpéXrpaHHbI U MHOrorpaHsble yribl. CBOWCTBA IUIOCKUX YIJIOB MHOT'OTPAHHOI'O
yria. CBolcTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPaHHOIro yria. TeopeMbl KOCUHYCOB M CHHYCOB
JUISl TPEXTPAHHOTO YIJa.

MHOrorpaHHuKH

Bubl MHOrOrpaHHUKOB; pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrosbHas npusma; npsMas u
HaKJIOHHAsl MpU3Mbl; OOKOBas W IOJIHAS MOBEPXHOCTb Npu3Mbl. [lapamienenunesn, npsMOyroJIbHBINA
napajuiejenume] 1 ero cpoicrBa. KparTuyaiimye nyTM Ha IOBEPXHOCTM MHOIOTpaHHUKa. Teopema
Oiinepa. [IpocrpanctBennas teopema Iludaropa. I[lupamuma: N-yroiapHas muUpaMujia; MpaBUIbHAS U
yceuéHHass nupamuabl. CBoiictBa pébep M OOKOBBIX TpaHed mpaBwiibHOW mHUpamuabl. [IpaBuibHbIe
MHOTI'OTPAaHHUKH: IIPABUIIbHAS IIPU3Ma U NIPABUJIbHASA MUPAMM/IA; IPABUIIbHAS TPEYTOJIbHAS NpaMuIa U
NpaBUIIbHBIN TeTpasap; KyO. IlpeacraBienne o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa’Jp, JOJEKa’ap U
UKOCa’Ip.

Bbluuciienue 31eMEHTOB MHOTIOIpaHHMKOB: pEOpa, auaroHanu, yrisl. [lnomans OokxoBoi
MOBEPXHOCTU U TOJIHOM MOBEPXHOCTH HPSIMOM NpPU3MBbI, IUIOLIA/Jb OCHOBaHUM, Teopema 0 OOKOBOH
MIOBEPXHOCTU MNpsAMON mpu3Mbl. Ilnomans OOKOBOM NOBEPXHOCTM U TMOBEPXHOCTH IPaBUIIbHOMN
IIApaMU/Ibl, TEOpPEMA O IUIOMAAU YCEUEHHON TUPaMU/bl.

CumMeTpuss B MPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUU IPABUIBHBIX MHOI'OI'PAaHHUKOB.
CumMMeTpHsi B IPaBUJIBHOM MHOTOTPaHHHUKE: CUMMETpPHs Mapajulesienuneaa, CUMMETPUS NMPaBUIbHBIX
IIPU3M, CHMMETPUS IIPABUILHON MUPAMUIBI.

BexkTOopbI M KOOPpANHATHI B IPOCTPAHCTBE

[TonsiTHs: BEKTOp B IPOCTPAHCTBE; HYJIEBOM BEKTOp, IJIMHA HEHYJEBOIO BEKTOpA; BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABIIEHHBIE W MPOTHBOIIOIOXKHO HAIIPaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JleficTBHSI ¢ BEKTOpaMHM: CIOXKEHHE U BHIYMTAHUE BEKTOPOB; CyMMa HECKOJIbKMX BEKTOPOB; YMHOKEHUE
BeKTOpa Ha yucyo. CBolcTBa clokeHus: BeKTopoB. CBoWCTBa YMHOXKEHHUS BEeKTOpa Ha uncio. [lonsatue
KOMIUTaHapHble BeKTOpbl. [Ipu3Hak KomIulaHapHOCTH TpEX BekTopoB. [IpaBmio mnapamnenenunena.
Teopema 0 pa3noKeHUM BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. [IpsMoyronpHas cuctema
KoopauHaT B npocTpaHcTBe. KoopauHartel BekTopa. CBsA3p MEXIy KOOpIMHAaTaMH BEKTOpa H
KOOpJAMHATaMM TOYEK. YTOJI MEXAy BeKTopaMu. CKaJsIpHOE TPOU3BEACHNUE BEKTOPOB.

11 kaace

Tesa BpanieHus

[TonsTusi:  HUIMHApPUYECKass TOBEPXHOCTh, KOHHMYECKass IOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, OOpa3yrolire MoBepxHocTe. Tena BpalleHUs: IWIMHAP, KOHYC, YCEU€HHBIH KOHYC,
chepa, map. B3aummHoe pacmnonoxkeHue cdepbl M IUIOCKOCTH; KacaTeslbHas IUIOCKOCTh K cdepe.
N300paskeHre Ten BpallleHUs Ha IJIOCKOCTU. Pa3BépTka mmimuapa M KoHyca. CuMmeTpusi cdepsl U
niapa.

O6vém. OcHoBHble cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOJIHHOTO
napajuiefienunesaa u cueAcTsus u3 He€. OObEM NPSAMOI M HAKJIOHHOM MPU3MBI, IMIMHIPA, TUPAMHUIBI U
KoHyca. O0BEM 11apa ¥ MapoBOro CETMEHTA.

KomOuHnanmu ten BpalleHus U MHOTOTPaHHUKOB. IIpu3Ma, BIMCaHHAas B IWJIMHIpP, ONMCAHHAsS
okozo nunuHapa. Ilepecedenue cdepsl u mapa ¢ miockoctbro. Kacanue mapa u cdepsl MIOCKOCTHIO.
[ToHATHE MHOTOrpaHHMKA, OMMMCAHHOTO OKOJIO c(epbl, cephl, BIUCAHHON B MHOTOIPAaHHHUK HJIU TEJIO
BpalllCHUS.



[Tnomane MOBEPXHOCTH UMIWHIPA, KOHYyca; Imomanb chepbl um e€ wacreir; [lomoOue B
npoctpancTBe. OTHOIIEHWE 00BEMOB, IUIONIAJICH MOBEpXHOCTEH Momo0HBIX ¢uryp. [IpeoOpazoBanue
HO,Z[O6I/I$I, roMoreTus. Pemenne 3aa4 Ha IIJIOCKOCTU C UCITOJIb30BAHUCM CTCPCOMETPUUICCKUX MCTOOOB.

[TocTpoeHne ceueHMil MHOTOTPaHHUKOB U TEJI BPALICHUS: CEYEHUs LWIMHApPA (IapajulebHO U
NEPIEHIUKYIISIPHO OCH), CEUEHUS KOHYca (IIapajuleJIbHOE OCHOBAHUIO U MPOXOJSIIEE YEPE3 BEPLIMHY ),
CEUEHHs IIIapa; METOMBI IMOCTPOCHUS CEYCHHII: METOJ CIIEJIOB, METOJ] BHYTPEHHETO MPOCKTHPOBAHWSI,
METO/]I IEpPEeHOCca CeKYIIEH MITOCKOCTH.

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpanctBe. Ornepanuu HaJ BEeKTOpaMU. BeKTOpHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BEKTOpHOro yMmHOXeHHs. IIpsmoyronbHass cuctemMa KOOpAMHAT B IMPOCTPAHCTBE.
Koopaunatel Bekropa. Pasznoxkenue Bekropa 1o 0Oasucy. KoopanHaTHO-BEKTOPHBIH METOA TIPH
pELIEHNN TEOMETPUYECKUX 3a/1a4.

JIBH:KeHHS B IPOCTPAHCTBE
JBwxkenust npoctpanctBa. Orobpaxenus. JBrmkeHuss u paBeHcTBO ¢uryp. OOmue cBoiicTBa

JNBW)KEHUW. Buapl JBWKEHUN: NapaJUleIbHbIA IEPEHOC, LEHTPAJbHAs CUMMETPHS, 3€pKajbHas
CHMMETpUsI, TIOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus moxodus. [psimas u cdepa Ditnepa.



TEMATUYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA
(ITO TOJIAM OBYUYEHWSI)

10 kiacce (102 4.)

Ha3Banmue
(TeMBI) Kypca
(K0JIMYECTBO YACOB)

pa3iena

OcHoBHoOe cogepkaHue

OcHOBHBIE BUIBI
AeSITeIbHOCTH YYALIMXCS

BBenenne B
CTEPeOMeTPHI0
(24 9)

OcHOBHBIC NPOCTPAHCTBEHHbIE
¢urypsi.

IlonsTHA cTepeomMeTpuM: TOUKa,
npsiMasi, IJIOCKOCTb, MPOCTPAHCTBO.
OcHoBHbIE IIpaBUJIa U300paKEHUS HA
PUCYHKE IUIOCKOCTH, IMapaljIeJIbHbBIX

OpsIMbIX ~ (OTPE3KOB),  CEpEAMHbI
OTpe3Ka.

[TonsTus: TEPECEKAOIECS
IJIOCKOCTH, IIEPECEKAIOIINECS
npsijast u IJIOCKOCT;
IIOJIyIIPOCTPAHCTBO.

MHororpanHuky, H300paxeHHe
IIPOCTEHIINX IIPOCTPAaHCTBEHHBIX

¢buryp, HeCymecTBYIOMHX 0OBEKTOB.
AKCHOMBI  CTepeOMeTPpHH H
nepBble CJIeCTBUS U3 HUX.
CriocoObl  3a/laHusl MPSMBIX |
IIJIOCKOCTEN B IPOCTPAHCTBE.
O603Ha4eHus IPSIMBIX U
IIJIOCKOCTEM.
Ceuenus. N3o0pakenue
CEYEHU MUpaMU/JIbl, KyOa U MPU3MBI,
KOTOpbIE MPOXOJAT yepe3 ux péopa.

N3o6paxenue nepecedeHmst
MIOJTyYE€HHBIX IJIOCKOCTEM.
PackpammBanue IIOCTPOEHHBIX

CEYEHUI Pa3HBIMU [IBETAMHU.

Mertopa cjieqoB AJs NOCTPOEHUs!
ceyenuii. CBoilicTBa mepecedyeHui
NpsAMBIX U IUIocKkocTel. [locTpoenne
ceueHui B mupamuze, Kyde mo Tpém
ToukaMm Ha péOpax. Cozmanue
BBIHOCHBIX 4EpTEeKeld M  3alluch
[1aroB MOCTPOEHUSI.

IloBTOpPEHHE MIIAHUMETPHH.

Teopema 0 TPONOPIHMOHAIBHBIX
orpeskax. Ilogobue TpeyroabHUKOB.
Teopema Menenas. Pacu€tel B
CEYEHHUAX Ha BBIHOCHBIX UEpTEXKaXx.

HcTopust pa3BUTHS IUTAHUMETPHH
U CTEpPEOMETPUH

Omnpeneasitb IJIOCKOCTh  Kak
Gurypy, B KOTOPOH BBIOJHSAETCS

IJIaHUMETPUSL.
Jenarn MPOCTEUIIINE
JIOTUYECKHE BBIBOJIbI u3
AKCHOMATHUKH TJIOCKOCTH.
[IpuBoauTH IIPUMEPBHI
peanbHbIX 00BEKTOB,

uJeIN3aluell KOTOPBIX SBIISIOTCA
AKCHOMBI T€OMETPHUH.

N3yuars, [IPUMEHSATH
IIPUHLIMIIBI [IOCTPOEHUS CEUEHUM.

Hcnoap3oBarhb JIlIc|
MOCTPOEHUS CEYeHU METO
CIIENIOB, METOJ BHYTPEHHETO

IIPOEKTUPOBAHUS, METOJ IEepeHoca
CEKYILIEeH MIOCKOCTH.

Pemate  crepeomerpuueckue
3a1a4M: Ha OIpeJNeNieHne BHUIA
CCUEHHs U  HAxXOXKICHUE  €ro
TUJIOILAH.

AKTyanu3upoBaTh
METO/IbI
pEJIEeBaHTHBIE
AHAJIOTUH.

Hcnonb3oBarh Ipu pelIeHUn
3a/1a4 CIIeIyIOIIHe
IUIaHUMETpUUecKue  QaxkTsl |
METO/IbI:

Teopembl Qdaneca 51 0
MIPONOPLIMOHATBHBIX OTpE3KaX.
Anroput™m JeneHus oTpe3ka Ha N
PaBHBIX qacTeil. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOJBHHUK.
PaBHOCTOpOHHMI TpEyroJIbHUK.
[IpssMoyTOIBHBIM TPEyTOJIbHUK.
CaoiicTBO cpenHen JTUHUU
TPEYTOJbHUKA. CaoiicTBO
OMCCEKTPUCHI YIJIa TPEYroJIbHUKA.
CBOMCTBO MeIMaH TPEYTOJbHUKA.

[Ipuznaku og00ust
TPEYTOJIbHUKOB.

bakTel H
TUTAaHUMETPUH,
TeMe, TPOBOAUTH




Ioayuats npeacrasjieHust 00
OCHOBHBIX JTanax pa3BUTHUA
F€OMETPUM KaK COCTaBHOW YacTH
dbyH1aMeHTa pa3BUTUS TEXHOJIOTHI

B3aumnHoe
pacmnoJio:keHue NpsiMbIX
B NIPOCTPAHCTBE
(64)

B3aumnoe pacroiaokeHue
IPSIMBIX B IIPOCTPAHCTBE.
CxkpemuBaromuecs psIMBIE.
IIpu3naku CKPEILLUBAIOIINXCS
IPSIMBIX.

[TapatenpHbIe IIpsIMbIE B
IIPOCTPAHCTBE. Teopema 0
CyILIECTBOBAaHUU M €IMHCTBEHHOCTH
NpsAMOM  mapajuieIbHOM  JTaHHOM

IPSAMOM, MPOXOAAIIEH 4Yepe3 TOUKY
IIPOCTPAHCTBA M HE JeXallel Ha

JTAHHOU MPSAMOM. JlemMma 0
MIePECCUCHUH napauieIbHbIX
Hpi[MI)IX IIJIOCKOCTHBIO.
[TapanmnenbHOCTE  TpEX  MPSMBIX.

Teopema o0 TpEX mapamIEIbHbBIX
MPSIMBIX.

Teopema o
MPSIMBIX.

[TapannensHO€ NTPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBa MapajIENbHOIO
MIPOEKTUPOBAHHUS. N3o6paxenune
pasHbIX QuUryp B mNapauIeTbHON
MPOEKIINU.

LlenTpanibHas MPOEKLHUS.

VYron c COHANpPABJICHHBIMU
CTOPOHAMHU. YTOJI MEXAY IPSIMbBIMHU.

3ajau  Ha JJ0Ka3aTeNbCTBO U

CKPEIIUBAIOIINXCS

UCCIJIEJOBAHUE, CBSI3aHHBIE c
pacIoyIoKeHUEM MIPSIMBIX B
IIPOCTPAHCTBE

KanaccupuuupoBarb B3auMHOE
pacrnosoxeHue MPSIMBIX B
IPOCTPAHCTBE, WTIOCTPUPYS
PUCYHKAMH U IPUBO/JIS IPUMEPHI U3
peabHOM JKU3HH.

Joxa3biBaTh TEOpEMY 0
CYILLIECTBOBAaHUH U €AMHCTBEHHOCTH
napajuieIbHON IPsIMO,
MPOXOIAIICH gyepes TOUKY
MPOCTPAHCTBA M HE JIeXKalleh Ha
JIpyrod  MpsAMOM;  JIeMMy O
MEePECCUCHUH TUIOCKOCTU  JIBYMS
napauieIbHbBIMU PSIMBIMU;
TEOpeMy O TpEX MapauIeIbHbIX

HPSMBIX.
Jloka3pIBaTh MIPU3HAK
CKpEeLIMBAIOIUXCS IPSIMBIX,
TEOpEeMy O  CKPEIIMBAOLINXCS
HPSMBIX.
Joka3piBaTh  TEOpeMy O
paBeHCTBE yTJI0B c

COHAINPABJICHHBIMUA CTOPOHAMH.
OO0BACHATL, YTO HAa3bIBacTCS
napayieIbHBIM U HEHTPAIbHBIM

MPOEKTUPOBAHUEM u Kak
BBITIOJTHSIETCS MPOEKTUPOBAHUE
(Guryp Ha mI0CKOCTb.

Jloka3bIiBaTh CBOMCTBa

NapauIeIbHOTO MPOEKTUPOBAHUS.
HN3o6paxkars B napamienbHON
IIPOEKLIUU Pa3HbIE T€OMETPUUECKHE

buryps.

Pemate  cTEpeOMETpUUYECKUE
3ala4yd  Ha  JOKa3aTelbCTBO W
UCCIIEI0BAHMUE, CBSI3aHHBIE c
PacCIOIOKEHUEM MIPSIMBIX B
IIPOCTPAHCTBE.

IIpoBoauTs JIOKa3aTeIbHbIE
paccyKIeHUs pu peLIeHU

FeOMETPUUECKUX 3a/1a4, CBA3aHHBIX
CO B3aUMHBIM  PACIOJIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHMBaTh, aHAJM3UPOBATH
U OLICHWBAThb YTBEPXKICHHUS C

OCIBIO BBIAABJICHHUA JJOTN4YCCKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHH.

MoaenupoBaTh peajbHbIC




CUTYyalluH, CBSI3aHHBIE co
B3aWMHBIM pacIoioKeHNEeM
IPSIMBIX B MPOCTPAHCTBE, HA S3BIKE
TCOMETPHH.

HccaenoBarn
MOJIeITH c
TEOMETPHUYECKUX
TEOpEM, armrapara
IU(POBBIX PECYPCOB.

IMoayyaTs mnpeacraBiieHne O
[EHTPATLHOM MPOCKTHPOBAHUHU H
00 wmcropuun pabOT IO TEOPUH
NIEPCIICKTHBBI

MOCTPOEHHBIE
HCITOJIb30BaAHUEM
MMOHSITHH u
anreopsl,

ITapanyeabHOCTH
NPAMBIX U INIOCKOCTEH
B IIPOCTPAHCTBE

(8w

[lonsiTus: napajuieIbHOCTh
IPSAMOM u IIJIOCKOCTH B
MIPOCTPAHCTBE.

IIpu3nax [1apajuIeIbHOCTU
npsMoil u 1uockoctu. CBoMcTBa
[apajuIeIbHOCTU IpsAMON u
IIJIOCKOCTH.

['eomeTpuueckne  3agaud Ha
BBIYMCIICHHE W  JI0Ka3aTeJbCTBO,
CBSA3aHHBIE C  IAPAJLIEIBbHOCTBIO
MPSAMBIX u IJIOCKOCTEH B
IIPOCTPAHCTBE.

ITocTtpoenue CEYEHUs,
MIPOXOJISIIETO yepes JAHHYIO
IPSIMYIO Ha YEepTEKE u
MapauleIbHOTO  JIPYrOM  MPSMOI.
Pacuér ornowmenui. IlapamienpHas
IS NIER IIPUMEHEHNE JUTS
IOCTPOCHHUsST ~ ceueHM Kyba u
napajuieaenunesa.

CpolicTBa mNapajuieyenunena Hu
MIPU3MBL.

[TapannenbHble IJIOCKOCTH.
[IpusHaku mapajuIeNTbHOCTH  JBYX
IJIOCKOCTEM. Teopema 0
MapajuIeIbHOCTH U €IMHCTBEHHOCTHU
IUIOCKOCTH,  NPOXOASIIENH  4Yepes
TOYKY, HE MPHUHAIEKAILYIO JaHHON
IJIOCKOCTH U CJIE/ICTBUS U3 HEE.

CaoiicTBa MapajuIeIbHbIX
IUIOCKOCTEM: O  IapajuleIbHOCTU
MPSIMBIX nepeceyeHust npu

NIEPECEUEHUH JABYX IapajuleIbHBIX
IUIOCKOCTEe TpeTbel; 00 oTpeskax
napauIeIbHbIX IPSIMBIX,
3aKJIIOUYEHHBIX MEXITY
NapaJUIEIbHBIMU  IIJIOCKOCTSIMHU; O
IIEPECEYCHUH MPSMOM C  JByMS
[apaJuIeIbHBIMU IIJIOCKOCTSIMU

KaaccnduuupoBath B3auMHOE

pacIoioxeHue IPSAMOM u
IUIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOAS COOTBETCTBYIOIINE

PUMEPHI U3 PEAIbHOM JKU3HU.
®opMyJIMpPOBaTh ONpECICHUE

napauIeIbHbIX IpsIMON u
IUIOCKOCTH.

Joka3bIBaTh IIPU3HAK 0
[1apajuIeIbHOCTU IPSIMOI U
IUIOCKOCTH; CBOIICTBa
[1apajuIeIbHOCTU IPsIMOM U
IIJIOCKOCTH.

Pemate  crepeoMmerpuueckue
3a1a4u BBIYKCIICHUS u
JIOKa3aTeNbCTBO,  CBSA3AHHBIE  C
[apaJUIeJIbHOCTBI0  MPSAMBIX U

IJIOCKOCTEN B IIPOCTPAHCTBE.
Pemarp npaktudeckue 3anadu

Ha T[IOCTPOCHHE CEYEHUW Ha
yepTexax TeTpa’Ipa u
napajuieienunesa.

Pemars  crepeoMerpuueckue

3a7]a4¥, CBA3aHHbBIE C MOCTPOECHUEM
CEUYEHHUH IIJIOCKOCTBIO.

IIpoBoauTh JIOTUYECKHA
KOpPPEKTHBIE JI0Ka3aTeJIbHbIE
paccyXJIeHHs npu pemeHumn

TCOMCTPHUICCKUX 3aad CBA3aHHBIX
C MapauICIbHOCTBIO IUIOCKOCTEH.

CpaBHuBaTB U
aHAJIM3MPOBATH peayibHbIE
CUTyalluH, CBSI3aHHBIE c
MapajuIeIbHOCTBIO  NPSAMON U
IUIOCKOCTH B IIPOCTPAHCTBE;
MOJEJIHPOBATH peaybHbIE
CUTyaluu, CBA3aHHBIC C
MapauleIbHOCTBIO  TPSMOA |

IJIOCKOCTHU B IPOCTPAHCTBE,
A3BIKC TCOMCTPUHU

Ha




IlepneHauKyasipHOC
Th NPAMBIX /|
IVIOCKOCTEeH B
NPOCTPAHCTBE
(25 )

IToBropenue: Teopema Ilucgaropa
HAa  TUIOCKOCTH,  TPUTOHOMETpUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CgoiicTBa Ky0a U MpSMOYTOJIBLHOTO
napajule/IenuIeaa. Brruucnenue
JUIMH ~ OTPe3KoB B Kybe U
IPSIMOYTOJIBHOM IapajuleenuIee.
[lepieHAUKYIAPHOCTh MOPSIMON U

IUIOCKOCTH. [Tpusznax
NEePHNEHAUKYISIPHOCTA ~ IPSIMOM U
IJIOCKOCTH. Teopema 0

CYLIECTBOBAHMM U €IUHCTBEHHOCTHU
IIPSAMOM, MPOXOAAIIEH 4Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHANKYJIIPHON
K  1iockoctd.  Ilmockoctm  wm
NEPIEHIUKYJISIDHBIE MM IpsiMas B
MHOTOTPaHHUKAX.

[TepnieHauKyIISIp U HAKJIOHHAS.

IlocTpoeHne nepneHauKyIsIpa H3
TOYKH Ha IPSIMYIO.

TeopeMa 0 TPEX NEPHEHAUKYIISIPAX
(npsimast m oOpaTHas).

Yrosm Mexzay CKpelMBAIOLIMMUCS

MPSIMBIMH. ITouck
NEPIECHANKYISIPHBIX ~ MOPSIMBIX  C
ITOMOLIBIO MEPIICHIUKYISPHBIX
IIJIOCKOCTEN

OproroHanabHOE MPOEKTUPOBAHHE.
[Toctpoenue CeueHui KyOa,
NPU3MBI, NMPABWIBHOW MUPAMUIBI C

IIOMOIIBIO OpPTOTOHAJILHOMN
IIPOEKIIHH.

CummeTrpusi B TPOCTPAHCTBE
OTHOCHUTEIIBHO IJIOCKOCTH.
IInockoctn CUMMETPUH B
MHOTOTpaHHHUKAX. [Ipu3znak
NEePIEeHIUKYISIPHOCTH  MPsAMOM U
IJIOCKOCTH KaK CIIEICTBUE
CUMMETPUH. [IpaBuibHbBIE
MHOTOTpaHHUKHU

Pacuér paccrosiHMil OT TOYKH 10
wiockoctd.  CrocoObl  OMYCTHUTH
NEePIEeHIUKYIISPHI: CUMMETpUS,
CABUI TOYKM IO THapaieIbHON

npssMoi. CIBUT MO HenmapajuieIbHOU
IIPSAMOM, U3MEHEHUE PAaCCTOSTHUI

bakTel H
IUTAHUMETPHH,
TE€Me, TPOBOAUTH

AKTyanu3upoBaTh
METO/IBI
peleBaHTHBIE
AQHAJIOTHUH.

®opMyJIMPOBaThH ONpe/IeJIeHHUs:
NEPIECHIUKYISIPHBIX TPAMBIX B
IIPOCTPAHCTBE; olpeziesieHue
NpsSMOM, TNEPHEHIUKYJSIPHOM K
IUIOCKOCTH.

Jloka3bIBaTh! JEMMY 0
NepPHEHANKYIISIPHOCTH JIBYX
napajuleIbHBIX MPSIMBIX K TPEThei
IPSIMOM; TEOPEMBI O CBSI3H MEXKIY
NapajuieIbHOCTBIO TPSAMBIX U HX

MEPIECHINKYISIPHOCTHIO K
IJIOCKOCTH.

Joka3biBaTh: TEOpeEMY,
BBIPAKAIOIILY IO MIPU3HAK
MEPIECHINKYISIPHOCTH MPSIMON U
IJIOCKOCTH; TEOpeMy 0
CYLIECTBOBAHUHU U €IMHCTBEHHOCTH
MPSIMOH, MPOXOJAIIEH yepes
JTAHHYO TOYKY u
NEPHEHIUKYIAPHOM K JIAHHOM
IIJIOCKOCTH.

HN300paxaTs B3aMMHO
MEPICHANKYISPHBIE  NPSIMYI0 U
IIJIOCKOCTb.

DopMyIMPOBATH CBOWCTBO

HEepHEeHINKYJIApa M0 OTHOILIEHHUIO K
IUIOCKOCTH.

Ionyyars mnpeacraBjieHHe o
3HAYCHUW TIEPICHIUKYIApa s
npyrux oOrnacreil Hayku (¢u3uka,
SHEpreTuKa, Ja3epHbIe
TEXHOJIOTUHM), B pPEAIbHOM >XKU3HU

(TexHuka, OKpPY’KaroIIast
00CTaHOBKA).

loka3piBaTh YTBEPKACHHUS,
CBA3AHHBIC C MPOCKUUEH IIPIMOU
Ha IIJIOCKOCTB,

HENEPHEHAUKYJSIPHYIO K J3TOHU
MIPSIMOM.

Joka3piBaTh TEOpEMYy O TpEX
NEPIEHIUKYISIpaAX U TEOPEMY
o0paTHyl0  TeopemMe O  TpEéx
MEPHEHINKYIISIPax.

IMoayyaTrs mnpeacraBieHne o0
OpPTOTOHAJILHOM ITPOECKTUPOBAHUH.

Joka3biBaTh TEOpEMY 0
IIPOEKIIMY TOYKH Ha IPAMYIO.

Pemarn CTEPEOMETPUUIECKUE

3aJa4du, CBs3aHHBbIC C




NEPIEHAUKYISIPHOCTBIO MPSMON U
IUIOCKOCTH.

Pemiare npuxiagHele  3amauu,
CBSI3aHHBIE c HaXO0XJICHUEM
F€OMETPUYECKUX BEJIMYUH.

Pemarb CTEPEOMETPUYECKHE
3a/1a4d, CBA3aHHBIEC C IPUMEHEHHUEM
TEOPEMBI O TPEX MEPIECHANUKYIIAPAX,
HaXO0XICHUEM pPacCTOsIHUH,
IIOCTPOCHUEM IIPOEKLINH.

CpaBHUBATh U aHAJM3HPOBATH
YTBEPKACHUS C LICJIBIO BBIBICHHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKIECHUM.

AHau3upoBaTh "
MOJEJIHPOBATH Ha SI3BIKE
F€OMETPUM PpEAIBHBIE CUTYalluH,
CBSI3aHHBIE c
NEPIEHAUKYISIPHOCTBIO MPSMON H
IUIOCKOCTH; HCCIIeI0BATh
IOCTPOCHHBIE MOJEIIH, B TOM YUCIE
U C HCIOJIB30BAHHUEM armapara
aireOpbl

Yrabl 1 paccTOSIHUS
(16 u)

HOBTOp CHUC: yroua MCKAY
MMpAMBbIMHA Ha ITIJIOCKOCTH,
TPUTOHOMCTPpHA B  IIPOU3BOJIBHOM

TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB.

IToBTOpEHME: yron  Mexnay
CKPEUIMBAOIIUMUCS ~ TPSMBIMH B
IIPOCTPAHCTBE. I'eomeTpuueckue

METOJIbl BBIYMCICHUS YIJIa MEXAy
IPSIMBIMU B MHOTOTDaHHUKAX.

JByrpannsiii  yrosn. CBoicTBO
JMHENHBIX YIJIOB IBYTPAHHOIO YIJIa.

[lepnieHaUKyISIpHBIE MIIOCKOCTH.

CaoiicTBa B3alMHO
NEPIEeHIUKYISPHBIX ~ IUIOCKOCTEH.
ITpusnak NEPIEHUKYJIIPHOCTU
IJIOCKOCTEM; TeopeMa O NpsIMOu
IepecedeHnst  JByX  IUIOCKOCTEN
MEePIEeHIUKYISPHBIX TpeTbeit
IJIOCKOCTH.

[IpssMoyTONBbHBIN
napajjenenunen; Ky0; H3MepeHus,
CBOMCTBA MIPSIMOYTOJIBHOTO
napauienenunena.  Teopema 0
JaroHaiu IPSIMOYTOJIBHOTO
napajuleJienunesa M CIEACTBHE U3
He€.

CrepeomeTrpuueckue u
IIPUKJIAIHBIE 3aJa4d, CBSI3aHHBIE CO
B3alMHBIM PACIIOJIOKEHUEM IPSAMBIX
U IUIOCKOCTH.

AxkTyaau3upoBatb GakThl U

MCTOBI IMJIAaHUMETPHH,
PCICBAHTHBIC  TEMC, MMpOBOANUTD
aHaJIOTHUH.

®opMyJIMPOBATH ONpPEACICHUE
JIByTPaHHOIO yrJja.

Jloka3pIBaTh CBOICTBO
paBEHCTBA BCEX JIMHEHHBIX YIJIOB
JBYTPaHHOI'O yTJja.

Kaaccnpunuposars
JBYTPaHHbIE YIJIBI B 3aBHCHUMOCTH
OT UX I'PalyCHOU MEpHI.

®opMyJIMPOBaAThH ONpPEACICHUE
B3alMHO MEePIEeHIUKYISPHBIX
IIJIOCKOCTEM.

Joxa3bIBaTh TEOpeEMY 0
IpU3HAKE  MEPHEHAUKYISIPHOCTH
JIBYX IUIOCKOCTEH.

®opMyJIMpOBaTh  CIIEJICTBUE
(u3 MpU3HAKa) 0
NEPIEHIUKYJISPHOCTH IUIOCKOCTH,
KoTopast MEepIeHIUKYIIpHA
IPsIMOH, o KOTOPOHU
MIEPECEKAOTCS JIBE IIIOCKOCTH, 3TH
IUIOCKOCTSIM.

Jloka3pIBaTh YTBEPXKICHUA O
€ro  CBOWCTBaxX; TeOpeMy W
CIIEICTBUE U3 HEE O IHArOHAJAX
IPSIMOYTOJIBHOTO
napauIeIeIune1a.




IToBTOpEHME: CKpeLIMBAIOLIMECS
npsiMble, TMapajljieNIbHbIE IIOCKOCTH
B CTAHJAPTHBIX MHOTOIPAHHHUKAX.

[Tapa mapanienbHbIX MIOCKOCTEN
Ha  CKPCUIMBAIOIIMXCA  MPSMBIX,
paccrosiHue MeXIy
CKpPELIMBAOIIUMUCS  NPSIMBIMU B
MPOCTBIX CUTYAIUsX.

OnyckaHue  NEpIEeHIUKYJISIPOB,
BBIUMCJICHUE PACCTOSIHUM OT TOYKHU
JI0 TOYKU; MPSMOM; TIIIOCKOCTH.

Brrunciienue paccTosHUN MEXIy

CKpCIIMBAOIINUMHUCA MPAMBIMHA C
IIOMOIIBIO HCpHGHI[HKy.]IHpHOﬁ
IIJIOCKOCTH.

Tpé€xrpanHsblil yroyi, HEpaBEHCTBA
JUISL TPEXTPAHHBIX YIJIOB.

Teopema Iludaropa, Teopemsl

Pemate  cTEpEOMETPUUYECKUE
3a/1a4u, CBSA3aHHbIE c
MEPIECHANKYISIPHOCTD IPSAMBIX U
IJIOCKOCTEH, UCIIONB3YS
IUTAHUMETpUYeckne  (GakTel |
METO/IBI.

IIpoBoauTh JIOTUYECKHU
KOPPEKTHBIE JI0OKa3aTelIbHbIe
paccyXIeHus npu peleHnn
F€OMETPUUYECKHX 3a]1a4, CBSI3aHHbBIX
c MEPIEHAUKYISIPHOCTHIO
MJIOCKOCTEH.

AHAIU3UPOBATH U
MO/JeJIMPOBATh Ha SI3bIKE
FEOMETPUU pPEAIbHBIE CUTYalHH,
CBSI3aHHBIE c
MEPIECHINKYISIPHOCTRIO MPSIMBIX H
TTOCKOCTEM.

KOCHHYCOB M  CHHYCOB  JUIA Hccaenosarb IIOCTPOEHHBIE
TPEXIPAHHOTO  yIuia.  OJIEMEHTHI | MOAEIU, B TOM 4YHCIE€ H C
cepuueckon TE€OMETPHUH: | UCIIOJIB30BAHUEM amnmapara
reoZIe3NYEeCKUE JIMHUHU Ha 3emile anreOpsbl.
Pemate npuxiaaHele 3anaudd,
CBSI3aHHbIE c HaXO0XJICHUEM
r€OMETPUYECKHUX BEIUYUH
MHororpaHHuku CucremaTtuzanus 3HAHUMN: Padorarb c y4EeOHHUKOM:
(7 9) MHOrorpaHHuK H €ro 3JIEMEHTHI. | 3a7aBaTh BOIIPOCHI, JIeNaTh
ITupamuna. Buner NUpaMHJI. | 3aME€4YaHHsl, KOMMEHTapHH.
IIpaBunpHas nupamuaa. AHa/IU3UpPOBATH pelieHue
ITpusma. Ilpsimass ¥ HakJIOHHasA | 3aJa4u.
npusMmsel.  [IpaBunbHas  mpusma. PucoBatsb BBIITYKJIBIE
IIpsmon napajulesienuIes], | MHOTOTPaHHUKA  C  33JaHHBIMHU
IPSAMOYTOJIBHBIM ~ NapaJlIeenunes], | CBOMCTBAMHU; BOCCTaHAaBJINBATh
KyO. o0mui BUJI BBIITYKJIOTO
Boinyxibie MHOT'OTPAHHUKHU. | MHOTOTPAaHHUKA IO JIBYM €rO
Teopema Oiuepa. IIpaBuiIbHBIE H | IPOEKLUAM.
MTOJIYITPABUJIbHBIE MHOTOTPAaHHUKHU Jlokxa3sIBaTh CBOMCTBA
BBIIYKJIOTO MHOT'OT'PAHHHUKA.
PucoBarsb BBIITYKJIbIE
MHOTOTPaHHUKHU c pazHoOu
3UIEPOBON XapaKTEPUCTUKOM;
HCCJIe10BATH BO3MOKHOCTHU
MOJTYYEHUS pe3ynbTaTa pu
BapbUPOBAHUU JIAHHBIX.
Jloka3piBaTh CBOMCTBa
IIPABUJIBHBIX MHOI'OT'PAaHHHUKOB.
IIlnanupoBars IIOCTPOCHUE
IPABWIBHBIX MHOIOI'DAaHHUKOB Ha
MOBEPXHOCTAX APYTUX MPaBUIIBHBIX
MHOT'OI'PAHHUKOB
BekTopsl [TonsiTe BekTOpa Ha MIOCKOCTH AkTyanu3upoBath  GakTel U
NPOCTPAHCTBE U B IIPOCTPAHCTBE. METO/IbI IUTAHUMETPHH,
(11 9) CyMMa UM pasHOCTb BEKTOPOB, | PEIEBAHTHBIE  TEME, INPOBOJIUTH




IIPaBUIIO napajulenenunesa,
YMHOKEHUE BEKTOpa Ha 4YHCIIO,
pa3yIoxKEHUE BEKTOpa 1o 6asucy Tpéx
BEKTOPOB, HE JIEKAUMX B OIHOU
IIJIOCKOCTH.

CkansipHoe IIPOU3BENICHUE,
BBIYMCIICHHUE YTJla MEXKy BEKTOpaMu
B IIPOCTPAHCTBE.

IIpocreiimue
BEKTOPAMH

3aga4uun C

aHaJIOTUH.

OnepupoBate  NOHATHAMHU:
BEKTOp HA IUIOCKOCTH M B
IIPOCTPAHCTBE; KOMILJIaHApHbIE
BekTOphl. [IpuBOAUTH mpUMEpHI
(bu3NYECKUX BEKTOPHBIX BEIUYUH.

OcBauBathb MpaBHIIa
BBITIOJTHEHUSI JEUCTBUN CIIOKEHUS
u BBIYUTAHUS BEKTOPOB,
YMHO>KEHHSI BEKTOpa Ha YUCIIO.

Joka3pIBaTh MPU3HAK
KOMILJIAHAPHOCTH TPEX BEKTOPOB.

Joxa3biBaTh TEOpEMY 0
pa3’IoXKEeHUH JIF00Or0 BEKTOpa IO
TpEM JIaHHBIM HEKOMILIAHAPHBIM
BEKTOpaM.

IIpuMensaTh IpaBuiIa
BBITIOJTHEHUST JEUCTBUN CIIOKEHUS
" BBIYUTAHUS BEKTOPOB,
YMHO>XXEHHSI BEKTOpa Ha YUCIIO IIPU
pelieHuu 3aaad.

Haxoantp KOOPJIMHATHI
BEKTOpa B JaHHOM Oa3uce H
CTPOUTH BEKTOP o ero
KOOpPJIMHATAM.

BcenomuuTh OIlpeLEeTICHUE
CKQJIIPHOTO YMHOXXEHHUS W  €ro
CBOWCTBA. BBIYUCIATH ¢ TOMOIIBIO
CKAJIIPHOTO YMHOXXEHUS  JITMHBI
BEKTOpPOB, VYIJIBI MEXJy HHUMH,
yCTaHaBJIUBAThH
NEePHEHANKYISIPHOCTH BEKTOPOB.

AHa/IU3UpPOBATH "
MOJeJMPOBATh Ha SI3bIKE
FEOMETPUM peabHbIE CHUTYalluH,
CBSI3aHHBIE c (buznuecKuMu
BEKTOPHBIMU BEJTUIHMHAMM.

Hcnoab3oBaTth 1pH peHICHUN
3a/1a4, CBSA3aHHBIX C BEKTOpAaMHU B
MPOCTPAHCTBE, MIAHUMETPUUYECKUE
(baKThl 1 METOJIBI

JABukenust
(S4)

JBmxeHus IPOCTPAHCTBA.
OtobOpaxkeHus. JBxenus u
paBeHcTBO ¢uryp. O0mue cBoiicTa
IBYDKEHUH. Bunnr IBIDKECHUH:
napajuieIbHbII [IepeHoc,
[EHTpaJIbHAS CUMMETpHS,
3epKaJIbHAsi CHUMMETPHs, IOBOPOT
BOKpyr mnpsimoii. IIpeoOpazoBanus
nono6us. [Ipsimas u cdepa Diinepa.

['eomeTpuyeckne  3amaun  Ha
NPUMEHEHHE JBHKCHHS

CBoOoano ONepupoOBaTh
MOHATUSIMMU: 0TOOpakeHHE
IpOCTpaHCTBAa Ha ce0sl, JBMKEHUE
MIPOCTPAHCTBA; [IEHTpaJIbHAS,
oceBasi M 3epKaJbHAsi CUMMETpHH,
rapajuIeIbHbIN IIEPEHOC;
paBEHCTBO U moji06ue uryp.

Jloka3pIBaTh YTBEPXKICHUS O
TOM, YTO HOCHTpAJIbHAsd, OCCBasA U
3epKalibHas CUMMETpPHH,
NapaJuICIbHBIM IIEPEHOC SIBIISIOTCSA
JIBYOKCHUSIMH. BbINoJIHATH




npeoOpa3oBaHus MOI00HS.

OnepupoBaTh  NOHATHSAMM:
npsimast u cepa Ditnepa.

Pemartn reOMETPUYECKHUE
3a1a4u c MCIIOJIb30BaHUEM
IBUKECHUN.

Hcnoab3oBaTh Mpu pelICHUU
3a/a4 JBUKEHHSI MPOCTPAHCTBA U
MX CBOKWCTBA.

CpaBHuBaThH u
AHAJIM3UPOBATb YTBEPXKACHUS C
LEIbI0  BBISIBICHUS  JIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCy)ICHUM.

Hccaenosarb IIOCTPOEHHBIE
MOJIEIIN.

Hcnonb3oBath undposbie
pecypchbl

11 kaace (102 )

Ha3Banue pa3jgena
(TembI) Kypca
(KO0JIM4eCTBO YaCOB)

OcHoBHOe coiep:KaHue

OcHOBHBIE BHIbI
AeSITeIbHOCTH YYALIMXCS

AHaIuTHYeCKAS
reomeTrpust
(15 9)

IToBTOpEHME: KOOpJWHATBI
BEKTOpa Ha IJIOCKOCTU U B
IIPOCTPAHCTBE, CKaJIsIpHOE
IIPOU3BE/ICHNE BEKTOPOB,
BBIUNCJICHHUE YIJIa MEKIY BEKTOpPaMU
B IIPOCTPAHCTBE. VYpaBHeHHe

NpSMOM, NPOXOIALIECH uepe3 JIBE
TOYKH.
YpaBHEHUE IUNIOCKOCTH, HOPMAJIb,
YpaBHEHUE MJIOCKOCTH B OTPE3KaxX
Bekropnoe IIPOU3BENCHHUE.
JIuHeliHbIE HEPABEHCTBA, JMHEHHOE
MporpaMMHUpOBaHUE
AHaIUTUYECKUE METObI pacuéra
yria MEXIY MPSIMBIMU u
IJIOCKOCTSIMK B MHOTOIPaHHUKAaX.
dopmyJia pacCTOSHUS OT TOYKH JI0
IJIOCKOCTH B KOOPAWHATAX.
Haxoxnenue  paccTrosHMMl — OT
TOYKM JO IUIOCKOCTH B KyOe ®
MpaBUIILHON UpaMUJIE

AxTtyanusupoBaTb  (akThl U
METO/IbI IUTAHUMETPHH,
pEJIEBAaHTHBIE TEME, IPOBOJIUTH
AHAJIOTHH.

CBoautpb NENCTBUS c
BEKTOpaMH K AQHAJIOTHYHBIM

JNEUCTBUSAM C UX KOOPJIMHATAMHU.

BcnoMHHUTD onpeieeHIe
CKAJIIPHOTO YMHOXXEHHUSI U  €ro
CBOMCTBAa. BBRIUMCIIATE ¢ IOMOIILIO
CKaJIIPHOTO  YMHOKEHHUS  JIIMHBI
BEKTOPOB, YIJIBI MEXIy HHUMH,
yCTaHaBJIMBAaTh
MePIEHIUKYISIPHOCTh BEKTOPOB.

BoiBoauThH ypaBHEHUE
IJIOCKOCTH U (hOPMYITy pacCTOSHHUS
OT TOYKH J0 IIOCKOCTH.

Pemathb 3a7a4H, coyeras
KOOPAMHATHBIN ¥ BEKTOPHBIN
METO/IBI.

IMpoBoauTs JIOTUYECKHU
KOPPEKTHBIE JoKa3aTejbHbIe
paccyKaeHust pu  pELICHUU
F€OMETPUUYECKUX 3a7a4 Ha
MIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOA.

AHaJIM3UpPOBaAThH u
MO/JeJIUPOBATh Ha SI3BIKE




réeoMCeTpruu pCajJIbHbIC CUTYaAllUU,

CBSI3aHHBIE BEKTOpaMHU u
KOOpJUHATaMH.
HccnenoBatb  MOCTpOCHHBIE
MOJE€IM, B TOM UHCIE U C
HCIIOJIb30BaHUEM anmapara
aJIreOpBhl.
Hcnonb3oBaTh KOMIBIOTEPHBIE
IIPOrPaMMBI.
3HAKOMUTBCA C  HUCTOpUECH
pa3BUTHs MaTEMATUKU
IToBTOpEHHUE, Ceuenus MHOT'OTPaHHUKOB: CrtpouTtsb ceueHusl.
o0o0menune CTaH/apTHbIE MHOT'OTpaHHUKH, Pemate  crepeomerpuueckue
cucTeMaTu3anus METO/T CJIEJIOB, CTaHJapTHBIC | 3a/1a4H Ha JI0Ka3aTeNIbCTBO
3HAHUI IUIOCKOCTH, MEPECEUEHUs] MPAMbBIX U | MaTEMaTHUYECKHUX OTHOIIECHUH,
(15 gyacoB) MJIOCKOCTEH HaXOXJCHUE reOMETPUUYECKUX
[TapannenbHble npsiMble U | BEIUYUH (JUIMH, YIJIOB, IUIOIIAJIEH,
IUIOCKOCTH: TMapaJljieNibHbIe CeUeHUs, | 00bEMOB).
pacdy€r OTHOLICHUH, YIJIBI MEXKIY Hcnoab3oBarh 1pH pelICHUU
CKPEIIUBAIOIIUMUCS TIPSIMBIMU CTepEOMETPUUECKHIX 3a1a4y
[lepnieHauKysipHblE OpsIMblE U | INIAHUMETpUYeckue  (akTbl U
IUIOCKOCTH:  CTaHJApTHBIE  Maphl | METOJIBI.
MEPIECHANKYISPHBIX IUIOCKOCTEN H IMpoBoauTh JIOTUYECKH
MPSIMBIX, CUMMETPUHU | KOPPEKTHBIE JIOKa3aTeIbHbIE
MHOTOTPaHHUKOB, TEOpeMa O TpPeX | pacCykACHHUs OpyU  pEeLIeHUU
NEPIEHIUKYIISIpax, BBIUHCJICHUSI | CTEPEOMETPUUECKHX 3aau.
JUIMH B MHOTOI'paHHUKAX CpaBHuBaTH U
IToBTOpEHME: IUIOUIA/IA | AHAJTU3UPOBATH peasbHbIe
MHOTOYT'OJIbHUKOB, (OpMyJbl JJsl | CUTYyalluu u BBISIBIISITD
Iomaaen, cooopaxxeHus NoJo0us. | BO3MOXKHOCTh €€ MOJEINPOBAHUS
[Tnomanu CEUEHUH | Ha SI3bIKE TEOMETPUHU.
MHOTOTPaHHHUKOB: iouiaau MopenupoBatb pealbHYyI0
MOBEPXHOCTEH,  pa3pe3aHusi  Ha | CUTyallUI0 Ha SI3bIKE N€OMETPUH U
4acTH, COOOpakeHUs MoA00Us HCCIIC0BATH IIOCTPOEHHBIE
MOJE€IM, B TOM 4YHCIE U C
HCIIOJIb30BAHNEM amnmapara
anreOpswl.
Hcnonb30BaTh KOMIBIOTEPHBIE
MIPOrpaMMbl NIPU PELICHUH 33/1a4.
O0Bém O6BéM Telna. O6Bvem CBo06oHO onepupoBaTh
MHOTOrpaHHUKA MPSIMOYTOJIBHOTO TMapaijiesienunesa. | MOHATHAMHU: 00bEM Tena, 00BEM
(17 9) 3amaun 00 yIBOGHHMH Ky0a, O | IPIMOYTOJIBHOTO
KBaJipaType Ky0a; 0 TPUCEKIINH yIiia. | napajulejenunesaa.
Crepeomerpuueckue 3aJa4H, ®opMyJIMPpOBaTh  OCHOBHBIE
CBSI3aHHbIE C 00BEMOM | cBOMCTBA O0OBEMOB.
IPSIMOYTOJIBHOTO TIapajuIeIeHIe . Jloka3piBaTh  Teopemy 00
[Tpuxnanueie 3ajauu, cBsi3aHHBIE | 00BbEME MPSIMOYTOJIBHOTO

c BBIYMCIICHHEM 00BEMa
IPSIMOYTOJIBHOTO Tapajuiesenuieia.

napajiejenuneaa, ClaeACTBUsS U3
HeE.

OO6BEM psMON TPU3MBL. Paspesarnb MHOTI'OT'PaHHUKH,
Crepeomerpuueckue 3a/1a4y, | MepeKIaapIBaTh YaCTH.
CBSI3aHHBIE C BBIYMCIIEHHEM 00BEMOB Pemars  crepeomerpuueckue
npsiMoil  mpu3Mbl.  IIpuknagHble | 3aa4M, CBSI3AHHBIC C BBIUMCICHUEM




3aJadd, CBI3aHHBIE C OOBEMOM
MPSAMOU MPU3MBI.

Brrunciienne 00bEMOB  Ted €
ITOMOIIBIO0 onpeAeIEHHOrO
uHterpasia.  OOBEM  HaKJIIOHHOMU
MIPU3MBI, TUPAMU/IBI.

®opmyna o00béMa TUpPAMUJIBIL.
OtHomeHue OO0BEMOB IMHPAMHUI C
00LINM YIJIOM.

CrepeoMeTpHUeCKUe 3a/1a4H,
CBsi3aHHBIC ¢ 00BbEMaMU HAKJIIOHHOM

HPU3MBI, TUPAMUJIBIL.

IIpukimaguele 3amadud MO  TeMe
«O0bEMBI  TeN», CBA3aHHBIE C
00BEMOM  HAKJIIOHHOW  IPHU3MBI,
UPaAMUJIBI.

[Tpumenenue 00BEMOB.
Beruucnenue paccTosHus 10
IUIOCKOCTHU

00béMa IPSIMOYTOJIBHOTO
napajuiefienuneaa, Ipu3Mbl.

CpaBHuBaThH U
AHAJIM3MPOBATh YTBEPXKICHUA C
LENbl0  BBIIBICHUA  JIOTHYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHHUI.

AHaJIM3UpPOBaATH "
MO/1eJINPOBATh Ha A3BIKE
Tr€OMETPUM pealbHble CHUTYalluH,
CBSI3aHHBIE c 00BEMOM
MPSIMOYTOJIBHOTO
napajuleJienunenaa, MIPU3MBI,
MUPAMHUIBI.

HUccaenoBarb IIOCTPOEHHBIE
MOJEIM, B TOM 4YHCIE U C
HCI0JIb30BaHUEM anmnapara
anreOpsl.

BoiBoauTh OCHOBHYIO
UHTETpabHYI0  dopMyly IS
BBIYUCIICHHS] OOBEMOB TEJ.

Joka3piBaTh  TEOpemy 00

00béMe HAKIIOHHOW TPU3MBI Ha
[IpUMepe TPEYrOJbHOW NPU3MBI U
JUISl IPOU3BOJIBHOM IIPU3MBI.

Joka3piBaTh  TeopeMmy: 00
o0BEMeE MUPAMU/IBI,
(bopMyIMpOBaTh CIEACTBUS U3 HEE:
00BEM  yCEUu€HHOM  MUpaMHJIbI.
BeiBonuTh bopmyity JUISL
BBIYHUCIICHUS] OOBEMOB YCEUEHHOM
TTUPAMM/IBI
Tena  BpaumeHus. [[unuHapudeckass IMOBEPXHOCTb, Cgo0oano onepupoBaTh
Coepa u map. | obpasyromue LWIMHIPUYECKON | MOHATHAMM: LHWIMHIPHYECKAs
KomoOunanus TeJ | IOBEPXHOCTH. MIOBEPXHOCTh, LuiauHAp. M3yuyarh
BpalleHUs H [Mwmmnap. Ilpsmoit  kpyroBoii | criocoObl IOy YEHUS
MHOTOTPAHHUKOB numuHAp. Ilnomans MOBEPXHOCTH | MWIMHIAPUYECKOM  IMMOBEPXHOCTH,
(24 v) LWJIMH]IPA. LWIAHIPA.

Kounueckas TTOBEPXHOCTB, HN3o00paxkars, UWIMHAD U €ro
oOpazytoliue KOHHYECKOU | CEUEHUs IIIOCKOCTBIO.
noBepxHoctu.  Konyc.  Ceuenue CBobGoaHO onepupoBaTh
KOHYCa IUIOCKOCTBIO, MapajyIeIbHON | IOHATHSIMH: KOHUYECKast
IJIOCKOCTH OCHOBAHUA. YCEUYEHHBIH | IOBEPXHOCTb, KOHYC, YCEUEHHBIN
KoHyc. M300pakeHHe KOHYCOB U | KOHYC. N3yuats COCOOBI
YCEYEHHBIX KOHYCOB. MTOJTyYEHUS KOHHYECKOU

[Tnomanbs GOKOBOW MOBEPXHOCTH | MOBEPXHOCTH, KOHYCA.

Y TIOJIHOM ITOBEPXHOCTU KOHYCA. HN3o00paxarb KOHyC U €ro

CrepeoMeTpuueckrue 3aJaqd Ha | CEYEHMsI INIOCKOCTHIO, MPOXOAAIIEN
JIOKa3aTeNbCTBO M BBIYMCICHHE, | 4€pe3  OCb, M IUIOCKOCTBIO,
IIOCTPOCHUEM CEUEHUN LMIMHIPA, | IEPICHAUKYJIIPHOM K OCH.

KOHYycCa. BeiBoauts  Qopmynsl Ui

[Tpuknanueie 3a7a4u, CBSI3aHHBIC
C MWIMHAPOM

BBIYMCIIEHUS OOKOBOM M IIOJHOU
MOBEPXHOCTEW TEJI BPAILICHMUSI.




Cdepa u map.

[lepeceuenne cdepsl u mapa c
mwiockocteo. Kacanme mapa wu
chepsl  IUIOCKOCTBIO. Buag u
N300paXkeHHe 1apa.

VYpaBuenue cdepsl. [lmomans

cdepsl U e€ JacTei.

CummeTpus cepsl U mapa.

CrepeomeTpuueckue 3ajayud  Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBSI3aHHBIC CO cQepoll U MIApOM,
MOCTPOCHHEM 174 CCUCHUIA
TUIOCKOCTBIO.

[TpuknagHble 3a7a4M, CBSI3aHHBIC
co chepoii 1 mapom.

[ToBTOpEHHE: OKPYXKHOCTH Ha
INIOCKOCTH, BBIYUCIIEHHS B
OKPYXHOCTH, CTaHJJapPTHBIE MOA00MS

Paznmuynble KOMOMHALIMH  Tel
BpaIeHUSI 1 MHOTOIPAHHUKOB.

Bamaun mno Teme «Tema wu

IMOBEPXHOCTHU BPALLICHHU D

Pemate  crepeomerpruueckue
3aJa4d, CBSA3aHHBIE C  TeJaMH
BpalleHusl, HaXO0XICHUEM
wiomaa OOKOBOM W IIOJHOM
MMOBEPXHOCTH, MOCTPOEHUEM
CECUCHHH.

HUcnoab3oBath npu peHIeHUN
3a/1a4 TUTAHUMETPUUYECKHUE (PaKThI U
MCTOJBI.

CpaBHuBaThb u
aHAJIM3MPOBATb YTBEPXKIACHUS C
LEeNbI0  BBISIBICHUA  JIOTHYECKH
KOPPEKTHBIX U  HEKOPPEKTHBIX
paccyXJIeHUM.

AHau3upoOBaTh u
MO/1eJINPOBATh Ha SI3BIKE

reoMCcTpuu pCajJbHbIC CUTYyallUU,
CBA3aHHBIC C KOHYCOM u

LIUJIAHIPOM.

HccaenoBath  IOCTPOEHHBIE
MOJZIETH, B TOM 4YHCIE U C
UCIOJIb30BaHUEM anmapara
anreopsl

AKTyanu3upoBatb (GakThl U
METOAbI IJIAaHUMCTPHH,
peneBaHTHbIE TeMe, HPOBOAMTH
aHAJIOTHH.

CBoOoagno ONepupoBaTh

noHsiTUSAIMU: chepa u 1map, LEHT,
panuyc, nuamerp chepsl 1 mapa.

HccaenoBath B3aWMHOE
pacroyioxKeHue cdepsl u
IUIOCKOCTH.

®opmyanpoBaTh OnpeseIeHnue
KacaTeIbHOU TUIOCKOCTH K cdepe.

Jloka3plBaTh  TEOpPEMBI O
CBOWCTBE W NMPHU3HAKE KacaTeIbHOMH
TJIOCKOCTH.

BeiBoguts  popmyny
BBIUHCIICHUSI  TUIOIIATN
yepe3 paanyc chepsl.

Pemars  cTepeomeTrpuyeckue
3ajauu, CBs3aHHBIE CO cdepoil U
[IapOM, HAXOXJIEHUEM IO 1
chepsl U €€ yacTed, MOCTPOECHUEM
CeueHMi cdepsl U 1mapa.

AHAJIN3UPOBATH "
MO/1eJHPOBATH Ha SI3BIKE
reOMETPUM pealbHble CHUTYallUH,
CBSI3aHHBIE C ApOM U c(hepoid.

Pemars mnpocTeie 3amaud, B
KOTOPBIX Gurypupyror
KOMOMHAIIMM TeJI BpalleHUusi H

TSt
cdepsl




MHOT'OI'PpaHHUKOB.

Hcnoab3oBaTh NpHU peHICHUN
3ajad, CBS3aHHBIX cO chepoit u
apom, IiaHuMeTpudeckue (akThbl

Y METOJIBI.
Pemiate  cTepeomeTpuueckue
3aauM, CBSI3aHHbBIE C  TeJlaMHU

BpallleHUs, MMOCTPOCHUEM CEUYCHHI
TeN BpalleHus, ¢ KOMOWHALMSIMU
TeJ BpallleHHs] © MHOTOTPaHHHUKOB.

IMpoBoauTs JIOTUYECKHU
KOPPEKTHBIE JI0OKa3aTelIbHbIE
paccyx1eHus npu pelIeHU
F€OMETPUYECKUX 3a/]a4, CBSI3aHHbBIX
C HEPIEHIUKYJISIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh 51
MO/ eJMPOBATh Ha S3bIKE

reoMCeTpuu pCajJbHbIC CUTYyallUH,
CBA3AaHHBIC C MHOTI'OI'PaHHHUKAMMU.

HUccaenoBarb IIOCTPOEHHBIE
MOJeId, B TOM 4YHMCI€ U C
HCI0JIb30BaHUEM anmnapara
anreOpsol.
Inomaau O6vém mmmuaIpa. Teopema 00 CgoOoano oIepupoBaTh
NMOBEPXHOCTH U | 00BbEME IPSIMOro LHUIMHIPA. NOHATHAMM: 00BEM Tena,
00bEMBI KPYIJIBIX TeJ [Tnomanu OOKOBOW ¥ TOJHOW | TUIOIIAJb MTOBEPXHOCTH.
) MOBEPXHOCTU LUIUHIPA. ®opmy/IMpOBATHL  OCHOBHBIE
Boruncnenne o00bEMOB  Ten ¢ | cBOMCTBA OOBEMOB.
MOMOIILBIO ONPEACIEHHOTO Joka3pIBaTh TeopeMbl: 00
uHTerpana. O6bEM KoHYyca. o0béMe IWIMHApa; 00 o00bEMe

[Tnomanu OOKOBOM M TOJHOM
MMOBEPXHOCTH KOHYCA.

CrepeomeTrpuueckue 3a/1auy,
CBSI3aHHBIE C BBIUHCIEHUEM 00BEMOB
LHUJIUHAPA, KOHYCA.

IIpukmagHple 3amauum MO  TEMeE
«OOBEMBI ¥ TUIOMIAIN TTOBEPXHOCTEH
TeI.

O0béM 1mmapa W IIapOBOTO
cektopa. Teopema 00 00BEME mIapa.

[Tnomans chepsl.
Crepeomerpuueckue 3a/1a4y,

CBSI3aHHBIE C BBHIYUCIEHUEM 00BEMOB

mapa, IapOBOTO CETrMEHTA,

LIapOBOI'0 CEKTOpa.
IIpukmagHple 3amauu MO  TEMeE

KoHyca. BeIBOAMTH (OpMYIBI IS
BBIYUCIICHHSI 00BbEMa YCEYEHHOTO

KOHYca.

HccaenoBarb IIOCTPOEHHBIE
MOJEIM, B TOM YHCIE U C
HCIOJIb30BaHUEM anmnapara
areOphl.

3HaTh BO3MOYKHOCTH DPELICHUS
3aJ1a4 Ha MOCTPOEHHUE LIUPKYJIEM U
JIMHEHUKOIA, 0 KJIaCCHUYECKHUX
HEpa3pelINMBbIX 3a7a4ax.

CBo0OoaHO onepupoBaTh
NMOHATUSIMHU: IIAPOBOM CErMEHT,
IapOBOM CJIOM, ILIApOBOM CEKTOP,
OCHOBAaHME U BBICOTA CEIMEHTA,
OCHOBaHME U BBICOTA MIAPOBOTO

«O0bEMBI  TeN», CBA3aHHbIE C | CIIOSL.
00BEMOM I1apa U TIIOMIAIBI0 CHEPHI. BeiBoguth  Qopmynel s
CooTHouleHus MEXIY | HAXOKICHUS OOBEMOB IIAPOBOTO
TUTOTIASIMH MIOBEPXHOCTEH W | CCTMEHTa, I[IApOBOTO  CEKTOpa,
00BbEMaMu MOAOOHBIX Tell. TIoIaan cepsbl.
[TogoOHBIE TENIa B TPOCTPAHCTBE. Joka3piBaTh  TEOpeMmy 00




N3meHeHne 00béMa pu
moxoouu.
CrepeomeTrpuueckue 3a/1auu,

CBSI3aHHBIE C BBIYMCIIEHUEM 00BEMOB
TeJI U IUIOLAiel IOBEPXHOCTEN

o0bEMe 1mapa.

Pemars  crepeoMeTpuuecKue
3aJaud, CBA3aHHBIE C OOBEMOM
miapa, IapOBOTO CErMEHTa,
LIapOBOTO  CEKTOpa,  IUIOUIA/bIO
cdepsl.

CpaBHuBaThH u
AHAJIM3MPOBATh YTBEPXKJICHUA C
LEJIbI0  BBISABICHUS  JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHHUI.

AHaJIM3UpPOBATH u
MO/1eJIMPOBAaTh Ha SI3BIKE

T€OMETPUM pealbHbIe CHUTYalluH,
CBA3aHHBIE C OOBEMOM 1Iapa,
[IApOBOTO  CErMEHTa, MIapOBOTO
CErMeHTa, IUIOMIA/IbIO CEPHI.

CBo06oaHO OnepUupoBaTh
NMOHATHEM: TIOJO0HBIE TeEjla B
MPOCTPAHCTBE.

Boruncasate 00BEMBI TET C
MTOMOIIBIO ornpenenéHHOro
WHTEerpaa.

Pemiate  cTepeomeTpuueckue
3a/1a4u, CBSI3aHHBIC c
COOTHOIIEHUSIMU MEXIy
IJIOIAIIMU MMOBEPXHOCTEN u
o0BEMaMu MOAOOHBIX TET.

IIpoBoauTh JIOTUYECKHA
KOPPEKTHBIE A0Ka3aTeJbHbIE
paccy:kaeHuss TpU  PEHICHUH
F€OMETPUYECKUX 3a]1a4, CBSI3aHHBIX
C BBIYHCICHHEM OOBEMOB Tell C

MTOMOIIIBIO OnpeaenEHHOro
WHTEeTrpaa, HaxO0XJIEHUEM
COOTHOIIEHUS MEXAY IJIOMAJASIMH
MMOBEPXHOCTEN " 00bEMamMu
MOI0OHBIX Te.

AHAJIN3UPOBATH "
MO/eJMPOBaTh Ha SI3BIKE

reoMEeTpuu pCaJlbHbIC CUTYyAIlUU,
CBA3aHHBIC C 00BbEMaMu )51
IMOBEPXHOCTAMU TCI, Ha
J0Ka3aTCJIbCTBO M HAa HaXOXIACHUC
rCOMCTPHUICCKUX BCIIMIHNH




IMoBTOpEHHE,
00001IeHNE
cHUCTeMATH3 AU
3HAHMH

(22 9)

Ob6o6marormee MIOBTOpPEHHE
MOHATUM W METOJOB  Kypca
reOMETPUU 10-11 KJIaCCOB,
CUCTeMaTH3aIlMs 3HAaHUH.

Hcropus pa3BUTHUA
CTEpEOMETPUHN KaK HayKu U e€ poilb
B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX M  KOMIIbIOTEPHBIX
TEXHOJIOTHI

Pemate  crepeomerpruueckue
3a1a4u Ha JI0Ka3aTeNIbCTBO
MaTeMaTUYeCKUX OTHOILICHUH,
HAaxO0XJICHHUE F€OMETPUUYECKHUX
BEJIMYUH (IUIMH, YTJIOB, TUIOMIAJIEH,
00BEMOB).

HUcnoab3oBath npu peHIeHUN
CTEPEOMETPUUYECKUX 3a1a4
IUIAHUMETpUYeCcKre  (GakThl |
METO/BI.

IMpoBoauTs JIOTUYECKHU
KOPPEKTHBIE JI0OKa3aTelIbHbIE
paccyKIeHUs npu pelIeHU
CTEPEOMETPUUECKUX u
IJTAHUMETPUYECKUX 3a/1a4.

CpaBHUBATH "
aHAJIU3HPOBAThH peanbHbIe
CUTYaIuu u BBISIBJIATD

BO3MOXHOCTb €& MOJEIUPOBAHUA
Ha SI3bIKE TEOMETPUHU.

MopeaupoBaTthb peabHyIo
CUTYallMI0O Ha SI3bIKE T€OMETPUHU U
HCCIe10BaATh HIOCTPOCHHBIC

MOJEIM, B TOM UYHCIE U C
HCI0JIb30BaHUEM anmnapara
anreOphl.

Hcnouab30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBbI IIPU PELIEHUH 3a/1a4.

IMosyuaTs mnpexacraBjeHue o
TEOMETPUH KaK O pa3BUBArOLICHCA
HayKe, HCCIIEIYIOIIEH
OKPY’KaIOILMK MHpP, CBA3AHHOM C
peanbHBIMU 0o0BeKTamMu,
MIOMOTAlOIIEH PEIINTh pEabHbIE
KU3HEHHBIE CHUTyalldkd O pPOJH
CTEpEOMETPUH B DPa3BUTUHU
COBPEMEHHBIX  MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




INPUMEPHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb "
CTATUCTUKA»

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTh U CTaTUCTUKA» YIIIyOJEHHOIO YPOBHS SABIISIETCS IPOAOIKEHUEM
U Pa3BUTHEM OJHOMMEHHOIO Yy4eOHOTO Kypca YriyOJIEHHOTrO YpOBHS OCHOBHOW mIKoJibl. Kypc
npegHasHaueH A GOpMHPOBaHUSA y OOyYarOIUXCA CTaTUCTUYECKON KyJIbTYpbl U MOHUMAaHMS POJIU
TEOPUHM BEPOSTHOCTEH KaK MaTeMaTHYeCKOr0 WHCTPYMEHTA JJIsl M3y4YeHHs CIIydalHbIX COOBITHIH,
BEIMYUH U mpoueccoB. [Ipy u3ydeHun kypca oOoramaroTcs MpeICTaBICHHs YYalIUMXCsl O METOAAX
UCCIIEIOBAaHUsI M3MEHYMBOIO MHpa, pa3BUBACTCAd IOHMMAaHHE 3HAYMMOCTH U OOIIHOCTH
MAaTE€MaTHYECKUX METOJIOB MO3HAHUS KaK HEOTHEMIIEMON YaCTH COBPEMEHHOTO €CTECTBEHHOHAYYHOT'O
MHPOBO33PEHHUS.

CopepxaHue Kypca HAIpaBJIEHO Ha 3aKpEIUICHHE 3HAHUMU, MOJIYYEHHBIX NPU M3YyYEHUU Kypca
OCHOBHOM IIIKOJIBI M HA PAa3BUTHE MPEJICTABICHUN O CIy4alHBIX BEJIMYMHAX U B3aUMOCBA3AX MEKIY
HUMU Ha BaXXHBIX IIPUMEpPAX, CIOXKEThI KOTOPBIX IOUEPIHYTHI U3 OKpYKarollero Mupa. B pesynbrare y
o0yyaromuxcs J0DKHO COpPMHUPOBATHCS NpEACTaBICHWE O Haubosee yHmoTpeOMTENbHBIX U OOIIMX
MaTeMaTHYECKUX MOJIENAX, UCIOIb3yEeMbIX Ul OMMCAHUS aHTPOIIOMETPUUECKUX U JAeMOrpaduyeckux
BEJIMYMH, IOTPEIIHOCTEH B pPa3IMYHble pOJa H3MEPEHUsX, [UINTEIIBHOCTH O€30TKa3HOM paboThI
TEXHUYECKHX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBICHHHA W MPOIECCOB B OOIIECTBE. YUEOHBIH
Kypc sBisieTca 0a30d JJii OCBOEGHHUS BEpPOSITHOCTHO-CTAaTUCTHUYECKUX METOJ0B, HEOOXOAMMBIX
CIEIMAJIUCTaM HE TOJIBKO HHIKEHEPHBIX CIIEUAIIBHOCTEN, HO TAKKE€ COLMAIIBHBIX U IICUXOJIOTMYECKUX,
ITOCKOJIBKY COBPEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIBHONW MEpe UCIOJB3YIOT alapar aHajau3a
OonpbmMX AaHHBIX. LleHTpanbHYI0 4acTh Kypca 3aHUMAaeT OOCYXIEHHE 3aKOoHa OOJBIIMX YHCENd —
(yHIaMEHTAJIBHOTO 3aKOHA MPHUPO/Ibl, UMEIOIIEr0 MaTEMATHYECKYIO (hopMalIu3aluio.

B coorBercTBMM ¢ yKa3zaHHBIMHM II€JSIMHM B CTPYKType ydeOHoro kypca «BeposTHocTh u
CTaTUCTHKa» CpeAHEW IIKOJIbl Ha YIIIyOJEHHOM YpPOBHE BBIJEICHBI OCHOBHBIE COJIEpKaTeIbHbIE
muHun: «CrryyaitHble coObITHS U BepoATHOCTUY U «Ciy4aiiHble BETMYMHBI M 3aKOH OOJIBIINX YUCET.

[ToMMMO OCHOBHBIX JIUHUH B KypC BKJIIOYEHBI AJIEMEHTHI TEOpUU Ipa)oB U TEOPUU MHOXKECTB,
HEOOXOIUMBIE [UIsI TOJHOLEHHOTO OCBOGHHSI MaTepualia JaHHOro y4eOHOro Kypca M CMEXKHBIX
MaTeMaTHYeCKUX YUYEOHBIX KYpPCOB.

Copepxanne muHUM «CrydaiiHble COOBITHSI M BEPOSTHOCTU» CIY>)KMUT OCHOBOM  JJis
(dbopMHUpOBaHUS TPEICTABICHUNH O pACHpeNesieHUN BEPOATHOCTEH MeX1y 3HAUCHHSIMM CIIy4aiHBIX
BEJIMYUH. BaKHYI0 4acTb B OTOM COACPIKATEIBHOU JIMHUUA 3aHUMAET U3y4CHHE N€OMETPUYECKOro U
OMHOMMAJIBHOTO pacrpeieIeHUi ¥ 3HAKOMCTBO € MX HENPEPHIBHBIMH aHAIOTaMH — IOKa3aTEIbHBIM U
HOPMAJIBHBIM PaCIPEIEICHUIMH.

Templ, CBs3aHHBIE C HENPEPBIBHBIMH CIIy4allHBIMM BEJIWYMHAMU W PACIPEICICHUSIMU,
AKIICHTUPYIOT BHHUMAHHME IIKOJbHUKOB HA OMMCAaHUU M W3YyYECHHUH CIY4YaWHBIX SBJICHHHU C MOMOIIBIO
HenpepblBHBIX  (QyHKUMHA. OCHOBHOE BHUMaHHE YJEISETCS MOKa3aTelbHOMY W  HOPMalbHOMY
pacrpeeIIeHUsIM.

B kypce mnpenycmarpuBacTCsi O3HAKOMUTEIBHOE U3YYEHHE CBA3HM MEXAY CIy4alHBIMU
BEIMYMHAMHU U ONHMCAHUE 3TOH CBS3U C MOMOIIBIO KO3((UIIMEHTa KOPPEISLUN U €ro BEIOOPOYHOTO
aHajiora. JTU DJIEMEHTHI COJAEP)KaHMS pa3BUBAIOT TeMy «/luarpammel paccenBaHMs», U3YHYEHHYIO B
OCHOBHOM IIIKOJIE, U BO MHOTOM OIHMPAIOTCS Ha CBEJCHUS U3 KypCOB alnreOpbl U T€OMETPHUH.



Emé omuH sneMeHT conaepKaHusi, KOTOPBIM Npeayiaraercsi Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCIIEIOBATEIHLHOCTh CIIYYalHBIX HE3aBHUCHMBIX COOBITHI, HACTYMAIOIMUX B CIUHHUILY BPEMCHH.
O3HaKOMJICHHE C PACIPE/ICICHHEM BEPOSTHOCTEH KOJIMYECTBA TAaKMX COOBITHI HOCHUT Pa3BUBAIOIIUN
XapakTep W SBISETCA aKTyaldbHBIM Ui OyAaymux aOWTYpHUEHTOB, TOCTYNAIOIIUX Ha ydeOHBIS
CIEIUAaIbHOCTH, CBSI3aHHBIC C OOIECTBEHHBIMU HayKaMH, IICUXOJIOTHUEH U YIIPaBICHUEM.

MECTO KYPCA B YYEGBHOM I1JIAHE

B YuebHoM mnane Ha u3y4yeHue yueOHOro Kypca « BeposaTHOCT M CTaTHCTUKA» HA YIITyOIEHHOM
ypOBHE OTBOAUTCS | yueOHBIN Yac B HEJENO0 B TCUCHUE KAXIOTO roja o0ydeHus, Bcero 68 yueOHbIX
4acoB.

IUJIAHUPYEMBIE PEJIMETHBIE PE3YJIbTATHI OCBOEHUSI MPUMEPHOIA
PABOYEI ITPOT'PAMMEI (ITO TOJAM OBYUYEHMS)

OcBoenne y4eOHOro Kypca «BeposSTHOCTh M CTaTHCTHKa» Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHMs JOJDKHO 00ecreunBaTh IOCTIDKEHHE CIEAYIOMMX MPEIMETHBIX 00pa30BaTebHBIX
pE3yJIbTaTOB:

10 kJacc

e (CB0OOIHO OMEpHPOBATH MOHATHAMU: Tpad, TIIOCKHA Tpad, CBA3HBIA Tpad, MyTh B rpade, Lemnb,
LIUKJI, IEPEBO, CTENEHb BEPIIMHBI, IEPEBO CIIY4alHOI0 HKCIIEPUMEHTA.

e (CB0OOOJHO omepupoBaTh TMOHATHUSMU: CIy4YalHbI SKCHEpUMEHT (OIBIT), CilydailHOE COOBITHE,
JJIEMEHTApHOE CilydaifHOoe CcOObITHE (RJIEMEHTapHBI HCXOJ) CIIy4aifHOTO OIbITa; HAXOAUTh
BEPOSTHOCTH COOBITUI B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

e Haxonuths u GopMyaupoBaTh COOBITHSA: TIEpeceueHre, 0ObETNHEHNE JAHHBIX COOBITHI, COOBITHE,
IIPOTUBOINOJIOKHOE JAaHHOMY; MCIIOJIb30BaTh JUarpaMmbl OWiepa, KOOPAMHATHYI TNPAMYIO IS
peleHust 3a/1a4; MoJIb30BaThCs (OPMYJION CIOXKEHUS BEPOSATHOCTEH JUIsl BEPOSITHOCTEH ABYX M Tpex
CITy4aiiHBIX COOBITHH.

e OmnepupoBaTh MNOHSTHUSIMHU: YCIOBHAasi BEPOSITHOCTb, YMHOXKE€HHE BEPOSITHOCTEH, HE3aBHCHMBIE
COOBITHS, IEPEBO CIYYAHHOTO HKCIEPUMEHTA; HAXOAUTh BEPOSITHOCTU COOBITUI ¢ MIOMOLIBIO MTPaBUIIa
YMHOXXEHUS, JepeBa CIy4yailHOro OMbITa, UCIOJIb30BaTh (POPMYIy MOJHOH BEPOSTHOCTH, (OpPMYIy
baiieca mpu pemeHnn 3aad; ONpenessTh HE3aBUCHMOCTh COOBITUH MO (opMylsie U MO OpraHu3aluu
CIIy4allHOT O KCIIEpUMEHTA.

e [lpuMeHATh M3yueHHbIE KOMOMHATOpPHBbIE (OPMYINBI ISl MEPEYUCICHUS DJIEMEHTOB MHOXKECTB,
9JIEMEHTAPHBIX COOBITUH CIy4aiiHOTO OMbITA, PELICHHUS 3aj1ay 110 TEOPUU BEPOSITHOCTEH.

e (CB0OOOJHO ONEpUPOBATh NOHATUAMU: OWHAPHBIN CITy4dailHbIN OMBIT (MCHBITAHUE), YCIIEX U HEeyZaua,
HE3aBUCHMBbIE UCTIBITAHUSA, CEPUsl UCTIBITAHUN; HAXOAUTh BEPOSITHOCTU COOBITHIA: B CEpUM HCIIBITAHUI
710 TIEPBOT'0 ycIieXa; B CEpUH MCIIBITaHUI bepHyum; B OmnbITe, CBI3aHHOM CO CIy4YalHBIM BBIOOPOM U3
KOHEYHOUW COBOKYITHOCTH.

e (CBOOOJHO oOmepupoBaTh MOHATUSAMU: Cly4yailHas BeJIMYMHA, pAaCIpe/eseHHe BEpOSTHOCTEH,
aMarpaMma pacrpeneneHusi, OWHapHas ciaydaiiHas BeJIMYMHA, TEOMETpUYEecKoe, OMHOMHAIbHOE
pacnpezeieHue.



11 kaace

° OHepI/IpOBaTL IMOHATHAMU: COBMCCTHOC PACIPCACIICHHUEC IBYX CHy‘-Iaf/'IHBIX BCINYHNH, UCIIOJb30BAaTh
Ta6n1/1uy COBMCCTHOI'O pPaCIpCACIICHUA ABYX CJIy‘I&fIHBIX BCJIMYHH IJId BBIACIICHUA PaCpCACICHUSA
Kaﬁ(HOﬁ BCJIMYHHBI, OIIPCACIICHHUA HC3aBUCUMOCTHU CJIy‘IElfIHbIX BCJINYHH.

e (CBOOOMHO oOmEpUPOBATH TMOHITHEM MATEMATHYECKOTO OXHUIAHWS CIydallHOW  BETUYHHBI
(pactpenenenus); NPUMEHSITh CBOICTBA MaTeMaTUYECKOrOo OXHUAAHWS TpU pEIICHUH 3aj1ad;
BBIYUCIIATH MAaTEMATUYCCKOC OXXKHUJaHUC OMHOMHAJIBHOI'O U reoMCTpHUICCKOIo pacnpeneneHI/Iﬁ.

e (CB00OJHO ONEpUPOBATH MOHATUAMU: JUCIIEPCHUsl, CTAHJAPTHOE OTKJIOHEHUE CIyYaiflHOI BEMYMHEI,
MIPUMEHSITh CBOWCTBA AMCIEPCUU CIIy4allHON BEJIUYUHBI (pacrpeiesieHus) MpU pPELlIeHUH 3a7ay;
BBIUUCIIATE JHUCICPCUIO W CTAHAAPTHOC OTKIIOHCHHUEC TI'COMCTPUYCCKOIO H 61/IHOMI/IaJIBHOFO
pacrpeeneHuil.

e BpuucaiaTh BHIOOPOUYHBIE XapaKTEPUCTHKU IO JAHHOM BBIOOPKE U OLIEHHWBATH XapaKTEPUCTUKHU
TeHEepalIbHONH COBOKYITHOCTU JaHHBIX MO BHIOOPOUYHBIM XapakTepucTukaMm. OneHUBaTh BEPOSTHOCTHU
CO6I:ITI/IfI U IIPOBECPATH HpOCTefIIHHe CTaTUCTUYCCKUC THUIIOTC3bI, IMOJB3YyACbh HU3YYCHHBIMU
pacrpeeneHUsIMU.

COJAEP)KXAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

10 xknace

I'pad, cBs3HbI rpad, mytd B rpade: mukibl U nend. CTeneHb (BaJIEHTHOCTH) BEPIIHMHBIL.
I'padsr Ha IOCKOCTH. [lepeBbsi.

CrnyyaiiHble 3KCIIEPUMEHTBI (OMBITHI) M CllydyaliHble COOBITHS. OJEeMEHTapHble COOBITHS
(ucxonpl). BeposTHOCTH ciydalfHOro cOOBITHS. bBIHM30CTH YacTOTBI M BEPOATHOCTH COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HajJ COOBITHSIMHU: TIEpeceueHHe, OOBEIWHEHHE, MPOTUBOIIOIOKHBIE COOBITHS.
Huarpammel Diinepa. @opmyna cioKeHust BEpOSATHOCTEH.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHUE BEpPOSATHOCTEM. JlepeBO CiydallHOrO 3KCIIEpUMEHTA.
®opmyia nonHoit BeposatHocTu. Popmyna baiteca. HezaBucumblie coObITHS.

bunapHblii cryyaifHbI ONBIT (MCHBITAHME), yclleX M Heyjaada. HezaBUCHMBIE HCHBITaHMUS.
Cepuss He3aBUCHMBIX MCIBITaHUM 10 mepBoro ycmexa. IlepecraHoBku u dakTopuan. Yucio
coueranuil. Tpeyronpauk [Tackans. @opmyna 6unoma HeroToHa.

Cepuss HezaBucuMbIX ucnblTaHuil  bepHymnu. CrywaiiHblii  BbIOOp U3 KOHEYHOM
COBOKYIIHOCTH.

CnyuaiiHas BenuuuHa. PacnpeneneHne BepodTHOCTeH. Jlmarpamma —pacnpenesieHus.
Onepanum  Hajx  Cily4allHBIMM ~ BeIMYMHAaMU. buHapHas ciydaiiHas  BennuuHa.  [Ipumepst
pacrpeiesieHrid, B TOM YHCIIe TEOMETPUYECKOe U OMHOMHAIIBHOE.

11 kaace

CoBMecCTHOE pacnpeiesieHHe ABYX Cly4alHbIX BeanunuH. HezaBucuMeble ciydailHble BETUYUHBI.

Matemaruueckoe OXHJlaHUWE cllydailHOM BenuuuHbI (pacnpezaeneHus). [Ipumepsl npumeHeHUs
MaTeMaTUYeCKOro OXXUJaHUs (CTpaxoBaHWE, JoTepes). MaTemMaTHdecKoe OKHJIaHue OWHAPHOM
CIIy4alilHOM BEIWYMHBI. MaTeMaTHyecKkoe OKHUIaHUE CyMMBbI CIy4yailHbIX BEIUYMH. MareMaTH4ecKoe
OKU/IaHUE TEOMETPUUECKOTO U OMHOMHAJILHOTO paclpeieICHUH.

Jlucniepcuss ¥ cTaHAAPTHOE OTKJIOHEHHWE Cily4aillHON BenuuuHbl (pacnpeneneHus). Jucnepcus
OMHApHON ciTydyailHOW BeMMYMHBL. MaremMaTudeckoe OXHJAaHHE MPOU3BEACHUS U JUCIEPCUS CYMMBbI
HE3aBUCHMBIX CIIyyailHbIX BeJWYMH. Jlucmepcuss M cTaHAapTHOE OTKIOHEHHE OMHOMHAIBLHOIO
pacnpezeneHus. Jlucrnepcus 1 CTaHAAPTHOE OTKIOHEHUE T€OMETPUIECKOr0 PACIIPEACICHUS.



HepasenctBo YeOwniméBa. Teopema UYeOwpimépa. Teopema bepHysmu. 3akoH OONBIIMX YHCEI.
Bribopounsiii mMeron wuccienoBanuil. Bribopounsie xapakrtepucTuku. OIEHHBaHHE BEPOSATHOCTH
COOBITHSI TIO BBIOOPOYHBIM JAHHBIM. lIpoBepka MPOCTEHWIIMX THIOTE3 C IOMOIIBI0 H3YYEHHBIX

pacrnpeieNeHuil.
HenpepeiBable  ciayuaiinple BenuuuHbl. [Ipumepbl. @DyHKIMA MIOTHOCTH  BEPOATHOCTH
pacnpenenenus. PaBHOMepHOe pacmpenelieHHe M €ero CBOMCTBa. 3ajgaud, MPUBOASIINE K

MOKa3aTeIbHOMY paclpe/eieHuI0. 3a/1aud, TPUBOASIINE K HOPMAJIbHOMY pacnpeneieHno. OyHKIus
IUIOTHOCTA BEPOSTHOCTU TIOKA3aTEIIbHOTO pacmlpesesieHus, (QYHKIHS IUIOTHOCTH BEPOSTHOCTH
HOpMaJIbHOTO pactipeaesieHus. OyHKIMS MIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHHUS.
[TocnenoBarenbHOCT,  OAMHOYHBIX  HE3aBUCUMBIX  COOBITHMH. 3ajauu, TOPUBOAAIIME K
pacnpenenenuto [lyaccona.
KoBapuanus aByx ciydaiiabix BenuuuH. KoaddunueHnt nuneliHoit koppensuuu. CoBMeCTHBIE

HaOIIO/IeHUsl BYX BeNWYHH. BriOOpouHbIil K03QduimenT koppensiuuu. Paznuune mMexay TuHEHHON

CBA3BIO U HpH‘IHHHO-CJ’ICI{CTBCHHOﬁ cBA3b10. JIMHEHaA perpeccusda, ME€TOA HAUMCHBIINX KBaJAPaTOB.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHUS)

10 kmacc (34 4.)

Ha3zBanue pa3jgesa

OcCHOBHBIE BH/BI

cly4yailHble COOBITHSA M
BEPOSATHOCTH COOBITHH

(CR)

u ciIy4yaiHbIe COOBITHSL.
DneMeHTapHbIe COOBITUS (MCXOJBbI).
BeposiTHOCTh  ClTyyaiiHOro COOBITHSL.
BepositTHOCTH COOBITHII B ONBITaxX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHUSMH

(Temmbl) OcHoOBHOe coep:KkaHue
AeATEJHbHOCTH 00y4ar0IIuXCs
(KOJIMYeCTBO YaCOB)
DJIeMeHTBbI Teopuu | ['pad, cBsa3HBIN rpad, npeacraBieHue IIpencraBiasitb OOBEKTHI U CBSI3U
rpajgoB 3aJauu ¢ nmomolnbto rpaga. CreneHb | MeXIy HHMHM C TOMOLIbIO TIpada,
By (BaJIeHTHOCTb) BepIIMHBL. [lyTh B | HAXOIUTH MYyTH MEXAY BEpLIINHAMH
rpade. Llenn m nuxnel. I'padsr Ha | rpada.
mwiockoctd.  JlepeBo  ciyuwaiiHoro | Belaeasith B rpade nenu u uKIibl.
JKCIIEPUMEHTA Crpoutb [€peBO MO OIUCAHUIO
CIIy4YalHOTO  ONbITA,  ONHUCHIBATH
cilyyaiiHble COOBITHS B TEpMHUHaX
JepeBa.
PemaTtsp 3371auu ¢ noMoI1bI0 rpagoB
Cayuaiinble  onbIThl, | Cily4aiiHble SKCIIepUMEHTHI (ONbITH) | BhlAeasTh 1 OMUCHIBATD ClTydaliHbIe

COOBITHS B CITy4ailHOM OTIBITE.
DopMyIHPOBATH YCIIOBUSA
IIPOBE/ICHMS CIIy4aiiHOT'O OIIBbITA.
Haxoauth BeposiTHOCTH COOBITUN B
OIIBITAX c PaBHOBO3MOKHBIMU
3J€MEHTAapPHBIMHA HCXOJIAMHU

Onepannu HAJ
MHOXKECTBaAaMu %
coopITUsIMH. Cll0:KeHne
U YMHOKEHHE
BEpPOATHOCTEI.
YciaoBHan
BEPOSITHOCTD.

He3aBucumeble coOLITHA
(ER))

[Tepeceuenue, o0BeIMHEHNE
MHOKECTB u COOBITHA,
MIPOTHUBOMOIOKHBIE COOBITHSL.

dopMyna CIOXKEHUsS BEPOSITHOCTEU
VYcnoBHas BEPOATHOCTb. Y MHOXKCHHUE
BepoATHOCTeH. Dopmysia yCIOBHOM
BeposATHOCTH.  DopMysia  MOJIHOU
BepoatHocTH. Dopmyna  baifeca.
HesaBucumblie coOBITHS

Hcnonb3oBath auarpammsl Oilsiepa
U BepOagbHOE OIKMCAHWE COOBITHI
OpU  BBIIOJIHEHUHM OINEpaluid Haj
COOBITHUSIMH.

OuenuBatb U3MEHECHHUE
BEPOSITHOCTEH COOBITHII TI0 Mepe
HACTYIUICHHSI JIPYTHX COOBITHH B
CJIy4ailHOM OTIBITE.

Pematrs 3amaund, B TOM 4YHCJIE C




HCIIOJIb30BAHUCM ACPCBA CHy‘I&ﬁHOFO

omnbiTa, (QOPMYNT  CIOXKEHHUS H
YMHOKECHHSI BEPOSITHOCTEN

JJIeMeHTBbI Kom6unaropHoe npaBuio | @opmyaMpoBaTb U JOKa3bIBaTh

KOMOMHATOPUKH YMHOXEHHUS. [IepecranoBku U | KOMOMHATOpPHBIE (PAKTHI.

B v ¢daktopuan.  Yucino  coderanwmii. | Mcnmosb3oBaTh MPaBUIIO
TpeyronbHuk Ilackamsa. @opMyna | yMHOXKEHHS, U3y4YECHHBIC
o6uHoma Herotona KOMOWHATOpHBIE  (GOopMyJIBI  JId

NEPEYNCIICHUS AJIEMEHTOB
Pa3JIMYHBIX MHOXKECTB, B TOM YHCIE
3JIEMEHTAapHbIX coOBITHI B
CIIy4allHOM OIIBbITE.

Ionb30BaTHCH bopmynoi u
TPEYTrOJIbHUKOM [Tackans JUTSt
ONPEAEIICHUS YNCIIa COYETAHUM.
[pumensatTs  popmyny  OuHOMA
Heiorona  gns mpeoOpazoBaHHA
BBIPXKEHUM

Cepun bunapHs1i CILy4alHbII onbIT | Pa30uBaTh CI0XKHBIE 3KCIEPUMEHTHI

MOCJIeI0BATEJIbHBIX (ucmbiTaHue), ycmex W HeyJaya. | Ha OT/IeJbHbIC UCTIBITAHUS.

HCIBITAHHU. HezaBucumbie wucnbitanusa. Cepus | Pemath 3aJ1a4n Ha TIOUCK

HUcnbiTanusa bepHyJUId. | HE3aBUCUMBIX UCIIBITAaHUI JI0 | BEpOSTHOCTEH COOBITHII B  cepuu

Cay4aiiHblii BbIOOp M3 | IEPBOTO ycrexa. Cepus | ucnbplTaHUl O TEPBOrO ycnexa W B

KOHEYHOM

HE3aBHCHUMBIX HCIBITaHUH EepHy.]'IJ'II/I.

cepusx wucneiTaHuii bepHymim, a

COBOKYITHOCTH CnyualiHplii BbIOOp M3 KOHEYHOW | TaKK€ B ONbBITaX CO CIy4alHBIM
(S COBOKYITHOCTH. BBIOOpOM u3 KOHEYHOMU
[IpaxTueckas pabora C | COBOKYITHOCTH C HCIIOJIb30BAHUEM
HCIIOJIb30BAaHUEM AJIEKTPOHHBIX | KOMOMHATOPHBIX (PaKkTOB U popmyi1, B
TabJInIL TOM 4YHCII€ B XOJE€ MNPAKTHYECKOU
paboTHI c IIPUMEHEHUEM
CTaHJAPTHBIX (PyHKIMH
Cayuaiinble Beauuunsbl | CinyvaiiHas BenuurHa. | OcBaMBaTh IOHATUA:  CllydaiiHas
U pacnpeaeieHust Pacnpenenenune BEPOATHOCTEH. | BEIMUMHA, paclpeaesaeHue, Tadbauna
(15 9) HuarpamMmma pacipenesieHus. | paclpeneseHus, auarpaMma
Onepanun HaJ CIIy4allHbIMM | pacIpeiesCHuUs.
BEJIMYNHAMU. IIpumepe!l | HaxoauTh  3HAa4€HUSA CYMMBI U
pacrpeaeeHui. bunapHas | npou3BeNeHUs CIIy4alHbIX BEJINYUH.
cily4aiiHas BennunHa. | CTpOUTH OMHApHBIE pacHpeaeIeHHs
I'eomeTpuueckoe pacrpezie/ieHne. | TI0 OIMUCAHUIO0 COOBITUN B CIIyYailHBIX
bunomuansHoe pacpesesieHue. | OIbITax.
Maremarnueckoe oxunanue | CTpouTs 51 pacrio3HaBarb
ciyyaiiHoi BennuuHbl. COBMECTHOE | TEOMETPHUYECKOe U OWHOMHAIBbHOE
pacmpeneneHne  IBYX — CIyYalHBIX | pacIpelesCHUs.
BennuuH. HeszaBucumsble ciyvaiinele | Pemiate 3amaduu  Ha  BBIYUCIICHUE
BEJIMYMHBI. CBolicTBa | MaTEMaTUYECKOTO OXKUIAHUS.
MaTeMaTU4eCKOro oxunanus. | Ctpouts COBMECTHBIE
Maremarnueckoe OKHJIaHHE | paCIIpEEIICHHUS.
OuHapHO#l ciydaiiHOW BenuuuHBL | M3y4aTh CBOWCTBA MAaTeMaTHYECKOTO
Marematnueckoe OKUJAHUE | OKUIAHMUS.
reoMeTpruuecKkoro u OuHoMuanpHOro | Pemare  3agaun ¢ MOMOIIBIO

pacrnpeeneHuil. Hucnepcus Y | U3YUYECHHBIX CBOMCTB.
CTaHJapTHOE otkioHeHue. | [1o nu3ydeHnsM hopMynaM HAXOIUTh
Jlucniepcusi  OMHApHOW  CIy4yalHOHM | MaTeMaTHYeCKHe 0KUJAHUS




BenuuuHbl. CBOICTBAa JIUCIEPCHUMU.
Martematuyeckoe OKUJaHue
HpOI/I3B€I[eHI/IH 148 nncnepcml CYMMBI
HE3aBHUCHUMBIX CIy4YalHBIX BEJTUYHH.

Jucnepcus OMHOMUAJIBHOTO
pacripeiesieHusl.

[IpakTnueckas pabora C
UCIO0JIb30BaHUEM JIEKTPOHHBIX
TaOJIUIL

CJIy‘-IB.fIHI:IX BCJINMYHH, HUMCHOIINX
TeOMETpUYECKOoe U OWHOMHAIHLHOE
pacrnpeneneHus

OcBauBaTh TOHSTHS: JUCIICPCHS,

CTaHJApPTHOE OTKJIOHECHME CIy4alHOU
BEJIMYUHBI.
Haxoauthb
pacIpeneNeHuIO.
H3y4yaTth CBONCTBA IUCIIEPCHH.

ITo n3y4yeHHbIM (hopMysIaM HAXOAUTH
JIACTIEPCHIO OMHOMHUAIBLHOIO
pacnpeneseHus, B TOM YUCIIE B XOZC
IPAKTUYECKON pabOoThI

JUCTIEPCHUIO 10

11 kmacce (34 4.)

Ha3zBanue pa3jgesa
(Tembl)
(K0JIM4€eCTBO YaCOB)

OcHOBHOe co/iep:KaHue

OcCHOBHBIE BHIBI
AeSITeJIbHOCTH 00y4aroIuXxcst

3aK0H 00JBIINX YHCE
(54)

HepasenctBo YebOpimeBa. Teopema
YeOwimeBa.  Teopema  bepnysmiu.
3akoH 0onpmMX YKced. BriOOpoUHEbIit
METO/1 UCCIIEJOBAaHUM.
[IpakTnueckas
MCII0JIb30BaHNEM
TabJIUI

pabora c
IMEKTPOHHBIX

Pazouparnb
TEOpEM.
OcBauBaTh BBIOOPOYHBIN METO/T
UCCIJIEIOBaHMI, B TOM YHCIIE B XOJI€
MIPaKTUYECKON pabOThI

J0OKa3aTcJIbCTBa

9J1eMEeHTDI
MaTeMaTH4eCcKou
CTATHCTHKH

(69)

I'enepanbHas COBOKYIIHOCTh "
ciydaiiHast BbIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMU ~ XapaKTEPUCTHUKAMHU.
Ounenka cpegHero M AMCIEPCUU
reHepaJIbHOU COBOKYITHOCTH c
IIOMOIILIO BBIOOPOYHBIX
XapaKTEPUCTHK. OnenuBanue
BEPOATHOCTEN COOBITHII 110 BBIOOPKE.
Craructuueckas runoresa. [IpoBepka
MPOCTEUIIIUX THUIOTE3 C TOMOIIBIO
CBOMCTB MU3yUEHHBIX PACIPEIECICHUN.
[TpakTrueckast pabora c
MCII0JIb30BaHUEM AEKTPOHHBIX
TabNIuI

OcBauBaTh MOHATHS: TeHEpaJIbHAs
COBOKYITHOCTb, BBIOOpKa,
BBIOOPOYHOE cpenHee u
BbIOOpOYHAs! TUCTIEPCHUS.
BbruncasaTs BBIOOPOYHBIE
XapaKTepUCTUKU M Ha HUX OCHOBE
OLICHUBATH XapaKTEPUCTUKH
TE€HEPAIbHON COBOKYITHOCTH.
OcBaunBaThb NOHATHA:
CTaTUCTUYECKas TUIIOTe3a.
OnennBaTh BEPOSATHOCTD
COOBITHI u MIPOBEPSTH
IIPOCTEHMIINE TUIIOTE3bl HA OCHOBE
BBIOOPOYHBIX JIaHHBIX, B TOM YHUCJIE
B X0J1€ IPAaKTUYECKOI paboThI

HenpepeiBHbIE
cJiydyaiiHble BeJTMYMHBI
(pacnpenesieHus),
NoKa3aTejbHoe 7|
HOpMAaJIbHOE
pacnpeneaeHust

(4 4)

[IpuMepsl HENpEepBIBHBIX CIyYaHBIX
BCJIIMYHH. qDYHKI_[I/ISI IIJIOTHOCTHU
BEPOSITHOCTH. PaBHOMEpHOE
pacnpenenenue. [lpumepsl  3agauy,
MPUBOAAIIMX K IMOKa3aTeIbHOMY M K
HOPMaJIbBHOMY pacnpeieieHUsIM.
(DYHKLII/DI IIJIOTHOCTU  BCPOATHOCTU
MOKa3aTeIbHOTO pacnpeneneHus.
@OyHKIMS IJIOTHOCTH BEPOATHOCTH
HOPMAaJIbHOT'O pacrpeiesieHUs

3HaKOMHTBCSH MOHATHAMU
HEIpepbIBHAA ciyvyainHas
BEJIMYUHA, HEIPEPBIBHOE
pacnpeneneHue, byHKIUSA
IIJIOTHOCTU BEPOSITHOCTH.
Haxoauth BepoSTHOCTH COOBITHI
10 JTAHHOM (DYHKIIMH TUIOTHOCTH.
3HAKOMHUTBCSI € TIOHATHAMM:
[IOKA3aTEeIbHOE  pacIpesesieHue,
HOPMAJIBHOE PacIpeeIcHue.
BrigeasaTn 1o ONHUCAHUIO




CIly4aiiHbIE
pacnpezclieHHbIE
[IOKA3aTeIbHOMY  3aKOHY,
HOPMaJIbHOMY 3aKOHY.
Pasoupars  mpumepsl  3anad,
IPUBOALIMX K II0KAa3aTEIbHOMY
pacIpeneseHuio U K HOpMaJIbHOMY
pacnpeneIeHuIo

BCJINMYHHDBI,
1o
1o

Pacnpenesienue
IIyaccona
2w

[TocnenoBarenbHOCTH OJIMHOYHBIX
HE3aBUCUMBIX  coObITHH.  [Ipumep
3a7a4u, MPUBOISILIEHT K
pacnpezenenuto [lyaccona.
[TpakTuyeckas pabora c
UCIOJIb30BaHUEM ANEKTPOHHBIX
Ta0IHIL

OIMCAHHIO
BEJINYMHBI,
3aKOHY

Boineasts o
CIIy4allHOTO  OIBITa
pacnpeneneHHbIe
[Tyaccona.

PemaTb 3amaun, B TOM 4YHCJIEC B
X0JIe MpPaKTHYeCKOH paboThl ¢
MIpUMEHEHUEM CTaHJAPTHBIX
(YHKIHHA 3JIEKTPOHHBIX TaOJIHIT

110

Cas3b
CIYyYaHHBIMU
BeJIMYNHAMH
()

MEXKIY

KoBapnanus IBYX CIIy4alHBbIX
BennuuH. KoaddunueHT koppensiuu.
CoBMecTHbIE ~ HAOMIOJEHUS  JIBYX
Benn4YrH. Be1OopouHbIii KO duimeHt
KOPPEISLIHHN. Paznuuue MEXITY
JUHEHHONW CBA3BI0O W NPUYMHHO-
CIEICTBEHHOM  CBA3bIO. JIMHEHHas
perpeccust. [IpakTudeckas pabota ¢
UCTIOJIb30BaHUEM AIEKTPOHHBIX
TaOJINILL

OcBauBaTh MOHATHS: KOBapHAIIHS,
kod(urmeHt KOPPEJIALIHH,
JIMHEWHAs 3aBUCHUMOCTb.
OueHuBaTh  Xapakrep  CBS3HU
MEXIYy CIIy9allHBIMH BEJMYMHAMM,
UCXON W3 MNPUPOAbI JaHHBIX H
BBIYUCIICHHBIX XapaKTEPUCTHK.
Hcnoab3oBath JarpaMMbl
pacceuBaHMs Uil U300pakKeHUs
COBMECTHOT'O paccenuBaHMs
TaHHBIX.

Haxomuth KO3(pOUIMEHTH OCH
IMarpaMMbl, B TOM YHCJIE B XOJE
MPAKTUYECKON paloThI c
IPUMEHEHHEM CTaHJAPTHBIX
byHKIUH

O000menune H
cCHCTEeMATH3AI s
3HAHUHA

(10 u)

IIpeacraBneHne JaHHBIX C ITOMOIIBIO
TAaOMUI] M JUarpaMM, OIMCaTesIbHAs
CTaTHCTHKA, OTIBITHI C
PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITHSIMH, BBIUHCJICHHE
BEpPOSITHOCTEN COOBITHI c
IIPUMEHEHUEM bopmyn "
rpadu4ecKux METO/I0B
(xkoopnuMHaTHas  mpsAMas,  JEpeBo,
auarpaMma  Diinepa),  ciiydaiiHble
BEJTMYHHBI " pacrpeneneHus,
MaTeMaTHYECKOe OKUJaHHE
CIYYailHOM BEJIMYUHBI

IHoBTOPSATH U3y4YEHHOE u
BBICTPAMBaTh CUCTEMY 3HAHUU

MoanucaHo umcbposoii nognuceto: FOCYJAPCTBEHHOE
OBJIACTHOE BHOJXXETHOE QBLLLIEOBEPA3OBATE/IbHOE
YUYPEXXAEHWE MYPMAHCKQW OBJIACTU KAOETCKN
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