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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o MaTemMaTuke Ha ypoBHE CpenHero oomero oopaszoBanus pa3padborana Ha ocHoBe PI'OC
COO ¢ y4éTOoM COBpEMEHHBIX MUPOBBIX TPEOOBAHU, IPEABIBIAEMBIX K MATEMaTHUECKOMY
00pa30BaHUIO, U TPATUIUNA POCCUHCKOTO 00pa3zoBanus. Peanu3amus nporpaMmbl IO MaTeMaTHKE
o0ecrieunBaeT OBJIaJeHNE KIIFOYEBBIMU KOMIIETEHIIUAMHE, COCTABIISIFOIMU OCHOBY JIJIsl CAMOPA3BUTHSI U
HETPEPHIBHOTO 00pa30BaHMsl, EIOCTHOCTh OOMIEKYIbTYPHOTO, TIMYHOCTHOTO U TO3HABATEILHOTO
Pa3BUTHUS JTUYHOCTH O0YJAIOIIMXCHL.

B nporpamme mno Maremaruke y4YT€Hbl HIAEHM M 1oyokeHus KoHumenuuu pasBuTUA
Marematudeckoro obpasoBanusi B Poccuiickoii @enepanuu. B cooTBeTcTBUM ¢ Ha3BaHMEMKOHLEMIINY,
MaTeMaTH4ecKoe OOpa30BaHUE JOJDKHO, B YAaCTHOCTH, IPENOCTaBIATH KaXIOMY OOydaroleMycs
BO3MOYKHOCTh JIOCTHXKEHMS YPOBHSI MaTeMaTH4YeCKMX 3HaHUM, HEOOXOAMMOro Julsl JanbHenIen
YCHELHOM )K13HU B o01iecTBe. IMEHHO Ha pelleHne 3ToH 3ajauy HalleJIeHa IPorpaMmMa [0 MaTeMaTHuKe
0a30BOro ypoBHS.

B snoxy mmudpoBoii Tpancopmanuu Bcex cep 4enoBedecKoi qesITeIbHOCTH HEBO3MOKHO CTATh
00pa30BaHHBIM COBPEMEHHBIM 4eJOoBeKOM 0Oe3 0a30BOi MaTeMaTHUeCKOH MOATOTOBKH. YK€ B IIKOJIE
MaTeMaTuKa CIY>KUT OIMOPHBIM MPEAMETOM IS M3YUYEHUS CMEXKHBIX TUCHUIUINH, @ B JKU3HU IOCIE
IIKOJIBI peaibHOM HEO0OXOIUMOCTBIO CTAaHOBHUTCA HEMpEpbhIBHOE 00pa3oBaHUE, UYTO TpedyeT
MIOJIHOIICHHON 0a30BOM 00IIe00pa30BaTeIbHON MOATOTOBKH, B TOM YHCJICE U MAaTEeMAaTHYECKOW. DTO
OoOyCIIOBJIGHO T€M, 4YTO B HamM JHH  pacTeéT  YHCIO CIEUUATbHOCTEH,  CBS3aHHBIX C
HEMOCPEJCTBCHHBIM TPHUMCHCHUEM MaTeMaTUKA: W B cdepe JIKOHOMUKH, W B Ou3Hece, W B
TEXHOJIOTMYECKUX 00JIaCTSIX, ¥ JaXKe B TYMaHUTApHBIX cepax. Takum 06pazom, Kpyrooydaromumxcs, 1is
KOTOPBIX MaTEMAaTHKa CTAHOBUTCS 3HAYMMBIM IIPEIMETOM, CYIIECTBEHHO PACIIUPSIETCS.

[IpakTuyeckas MOJE3HOCTb MaTeMaTHKH OOYyCIIOBJIEHAa TeM, YTO €€ MpPEeIMETOM SBISIOTCA
(byHIaMeHTaJIbHBIE CTPYKTYPHl HAIIEr0 MHpa: MPOCTPAHCTBEHHBIE (OPMBI W KOJIMYECTBEHHBIC
OTHOIIEHUs OT MPOCTEHIINX, YCBAUBAEMBIX B HEIOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXKHBIX,
HEOOXOJIMMBIX JJISl pa3BUTHSI HAYYHBIX M TEXHOJIOIMUECKUX HJieH. be3 KOHKPETHhIX MaTeMaTUYECKUX
3HaHUHN 3aTPyJHEHONIOHMMAHUE IMPUHIUIIOB YCTPOMCTBA U MCIIOJb30BAaHUS COBPEMEHHON TEXHUKH,
BOCIIpUATHE M HHTEpHpeTalnus pa3HOOOpa3sHOW COLMAaIbHOW, 3KOHOMHYECKOH, IOIMTUYECKOU
uHpopmanuu, Manod3(@eKkTuBHA MOBCETHEBHAs MpPAaKTHYeCKas JesTelNbHOCTh. Kak oMy uesnoBeKy B
CBOEH KU3HM NPHUXOAMUTCS BBIIOJHATH JOCTATOYHO CJIOKHBIE PACYETBI U COCTABIIATH HECIOKHBIC
AJITOPUTMBI, HAaXOAUTh HYXHbIE (OPMYJIBI M NPUMEHSATh MX, BIAJETh MPAKTHUYECKUMH TNPHUEMaMU
reOMETPUYECKUX U3MEPEHUHM U MOCTPOEHUH, uuTaThb UHGOpPMAIUIO, TPEACTABIEHHYI0 B BHIY
TabNMUIL, JAMarpaMMH rpauKoB, KHUTb B YCIOBHUSAX HEOINPENEIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIIH
XapaKkTep CIy4YaHbIX COOBITHIA.

OaHOBpEMEHHO ¢ paciIupeHUeM cdep MPUMEHEHHUs] MaTEMATUKH B COBPEMEHHOM OOIIECTBE BCE
Oosiee BaXHBIM CTAHOBHMTCS MaT€MaTHUECKUI CTHIIb MBILIUICHUS, TPOSIBISIONIMNICS B ONpeenEéHHbIX
YMCTBEHHBIX HaBbIKaX. B mpornecce n3yyeHuss MaTeMaTuKH B apceHasl IpUEMOB U METOJI0B MBIIIJICHUS
YeJI0BEKa €CTECTBEHHBIM 00pa30M BKJIIOUAIOTCS MHAYKIUS U A€YK, 0000IIeHnEe U KOHKPeTH3alUs,
aHaJIU3 W CHUHTE3, Kiaccuukamus W cucreMaTusanus, adcTparupoBaHue U aHajorus. OOBEKTHI
MaTEMaTUYECKUX YMO3aKIOYEHHWM, TpaBUja HUX KOHCTPYMPOBAaHHUS pACKpBIBAIOT MEXaHM3M
JIOTUYECKUX TOCTPOEHUI, CIOCOOCTBYIOT BbIpabOTKE yMeHHs (HOpMyIHpOBaTh, OOOCHOBBIBATH U
JIOKa3bIBaTh CY)XKJIEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MBIIIIEHUE. MaTeMaTUKe PUHAJIEKUT
Beaylas pojib B ()OPMUPOBAHUU AITOPUTMHUYECKONW KOMIIOHEHTHI MBIIUICHUSI UM BOCIHUTAHUU
YMEHHUH J€MCTBOBATH 110 33JJaHHBIM AJITOPUTMaM, COBEPLIEHCTBOBATH U3BECTHBIE M KOHCTPYHPOBATh
HOBBIE. B mpoliecce pemeHus 3aa4 — OCHOBHOW y4eOHOM N1eATeNbHOCTH Ha YpOKaX MaTeMaTUKU —
pa3BHUBAIOTCS TBOPUYECKAs U MIPUKJIAIHAS CTOPOHBI MBILLUICHHUS.

OO0y4eHne MaTeMaTHKe AaE€T BO3MOXKHOCTb Pa3BUBATh Y 00y4alONINXCS TOUYHYIO, PallMOHAIBHYIO
U MHQOPMATUBHYIO pe4Yb, YMEHHE OTOMpaTh HambOoJiee MOAXOMAALIME SI3BIKOBBIE, CHMBOJIHWYECKHE,
rpaduyecKue cpeacTBa A BRIPAKEHUs CYKICHUN U HArJISAHOTO UX IPEICTaBICHHUS.



Heo0OxoauMbpiM KOMIIOHEHTOM OOILIeH KyJIbTyphl B COBPEMEHHOM TOJKOBAaHUU SIBISIETCS O0IIee
3HAKOMCTBO C METOJAaMH IIO3HAHHUS JEUCTBUTEIBLHOCTH, IPEICTaBICHUE O MPEIMETEe U METOJIe
MaTEMaTHKH, €r0 OTJIWYHS OT METOJOB ECTECTBEHHBIX W T'YMaHUTApHBIX HayK, 00 OCOOEHHOCTSIX
NPUMEHEHHUST MAaTeMAaTUKH JUIS PEHICHHWS HAydHbIX W TPUKIATHBIX 3aaad. Takum oOpa3owm,
MaTeMaTH4ecKoe 00pa3oBaHre BHOCUTCBOI BKJIaA B (hopMHUpOBaHHE 00IIEH KyIbTyphl YelIOBEKa.

N3yueHne mareMaTHKH CHOCOOCTBYET SCTETUYECKOMY BOCIUTAHHMIO YEJIOBEKA, MMOHHUMAHHUIO
KpacoTbl M U3ALIECTBA MAaTEMaTHYECKMX PpACCYXJIEHHUH, BOCIPHUATHIO T'€OMETPUUECKUX (OpM,
YCBOGHHIO Ujeu cuMMeTpuH. [IpuopureTHsiMu nensiMu oOydyenust matemaruke B 10—11 kimaccax Ha
0a30BOM YpOBHE SIBIISIOTCS:

dbopMUpOBaHUE ICHTPAIBHBIX MATEeMATHUYECKUX MOHATHH (YHCIIO, BEIWYMHA, TEOMETPUYCCKas
durypa, mnepeMeHHas, BEpPOSITHOCTb, (yHKUHA), O0OECleYMBAIOUIMX IMPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHUs 00yUArOIIHXCS;

IHOABECACHUC o6yqa}om1/1xc;1 Ha JOCTYIIHOM [JIA HHX YPOBHE€ K OCO3HAaHHUIO B3aHMMOCBI3U
MAaTe€MaTUK MW OKpPYXaromero Mvupa, IMNOHUMAHHUC MATCMATUKKW KaK 4YaCTH O6HICI>'I KYJIbTYPBI
YCJIIOBCUYCCTBA,

pPa3BUTHE HMHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0y4arouuxcs, MO3HaBaTEJIbHOU
aKTUBHOCTH, MHCCIIEJIOBATEIIbCKUX YMEHHMM, KPUTHMYHOCTH MBIIIJICHUSA, MHTEpeca K H3Y4YEHUIO
MaTeMaTHKH;

¢dopmupoBaHne (QYHKIMOHAIBHOM MaTeMaTH4eCKOHl TIpaMOTHOCTH: YMEHMs pPacIO3HaBATh
MaTEeMaTUYeCKUE  acleKThl B  pEIbHBIX  JKM3HEHHBIX  CUTYalUAXU IPU U3YYECHUH JAPYTUX
y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (hOpMYIMPOBATH UX HA SI3BIKE
MaTEeMaTHKU U CO3/1aBaTh MaTEMaTHUECKHUE MOJIENIH, IPUMEHATh OCBOEHHBI MaTeMaTUYECKUH arnmapar
JUI pelIeHUs] MPaKTUKO-OPHUEHTUPOBAHHBIX 33/1a4, MHTEPIPETHPOBATH U OLIEHUBATh MOJTYUYEHHBIE
pE3yIbTATHI.

OCHOBHBIMHU JTMHUSIMU COACPIKaHUA MATECMATUKU B 10-11 xnaccax SBISIOTCS:

«Ywucna v BeIUUCTIEHUY, «ANTeOpay («ANredpandecKkue BRIPpaKEHU», «Y paBHEHHUS U HEPABEHCTBAY),
«Havana matematnueckoro ananmzay, «l'eomerpus» («['eomerpuueckue GUrypsl U UX CBOWMCTBaY,
«3MepeHne TeoOMEeTpUUYECKHX BEIHYMHY»), «BeposATHOCT, M cTaTUCTHKa». JlaHHBIE  JTUHUU
pa3BUBAIOTCS TapajulebHO, KaXJas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOHM, OJIHAKO HeE
HE3aBUCHMO OJIHA OT JIPYTOi, a B TECHOM KOHTaKTe W B3aumojeicTBuu. Kpome 3Toro, ux o0Obe1uHsIeT
JIOTUYECKasi COCTABIISIIOLIAS, TPAJAMIMOHHO TMIPUCYIIas MaTeMaTUKe U MPOHU3bIBAIOIIAs BCE
MareMaThdecKue Kypcol ucoaepxarenbasie nuaund. ChopmynupoanHoe B @I'OC COO TtpeboBanue
«BNAJICHHE METOJAaMU JO0KAa3aTeNbCTB, aJIrOPUTMaMHU pEIIEHUs 3ajad, yMeHue (HOopMyIHpoOBaTh
onpe/elIeHUs, aKCHOMBI M TEOPEMBI, IPUMEHSITh WX, IPOBOJIUTH JOKA3aTeIbHbIE PACCYKIEHUS B XO/1€
pelieHrs 3a7auy» OTHOCUTCS KO BCeM y4eOHbIM Kypcam, a (OpMHpOBaHHE JIOTMUECKUX YMEHHH
pacrmpesensercs IO BCEM TojlaM OOYYeHHS Ha ypPOBHE CPEeIHEro oOIero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO mareMaTHka SIBISETCS OO0s3aTENBHBIM MPEIMETOM Ha JaHHOM
ypoBHE oOpaszoBanms. [Iporpammoil 1o MaTeMaTHKE NpPEIyCMaTPUBACTCA H3Y4YCHHE Y4eOHOTO
npenMera «MaTemaTukay B paMKax TpEX y4eOHBIX KypCOB:

«Anrebpa W Havajla MaTeMaTHYeCKoro aHammsza», «l'eomerpus», «BeposTHOCTh M CTATHCTHKA.
®opmMupoBaHUE TOTHUYECKUX YMEHUN OCYIIECTBISETCS Ha MPOTSHKEHUH BCEX JIET O0yUEeHHUs HAa YPOBHE
cpenHero o0miero oOpa3oBaHUs, a 3JIEMEHTHI JIOTHKH BKIIIOYAIOTCS B COAEP)KaHHE BCEX HA3BAaHHBIX
BbIIIE Y4EOHBIX KYPCOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUSA

I/IsyquI/Ie MAaTCMaTHUKH Ha YPOBHC OCHOBHOI'O O6H.[CFO O6pa30BaHI/I${ HaITpaBJICHO Ha JOCTUXKCHHUC
O6y‘~IaIOIJ_II/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W IMMPCAMCTHBIX O6p330BaTeHBHBIX PE3YyJIbTAaTOB
OCBOCHUA yqeGHoro npeamera.

JIMYHOCTHBIE PE3YJIBTATHBI

B pesynbrare wu3ydeHHs MaTeMaTHKM Ha YPOBHE CpeaHero oomiero o0Opa3oBaHus y
oOyuatoierocsi OyayT chopMHUPOBAHBI CIEAYIONTUE JIMYHOCTHBIC PE3YIbTaThI:

¢ TIPAKIAHCKOIO BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTH TPAKAAHCKON MO3UIMU O0YYaIOIIErocss Kak akKTUBHOTO U OTBETCTBEHHOI'O
YjieHa POCCHICKOro OOIIEeCTBa, MPEACTABICHHE O MaTeMaTHYECKHX OCHOBaX (DYHKIIMOHHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHMI, MPOLEAYp T'Pa)KAaHCKOroo0IIecTBa (BBIOOPHI, OMPOCHl U APYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMUAIBHBIMH MHCTUTYTAMH B COOTBETCTBUU C UX (YHKIHAMHU |
Ha3HAYCHHEM;

¢ MNAaTPUOTHYECCKOI'O BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUHCKON TIpa)TaHCKOW HJASHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSLIEMY POCCUUCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUEK JOCTUKEHUSM POCCUHCKHUX
MAaTeMaTUKOB U POCCUUCKON MAaTEMATHYECKOW IIKOJIbI, UCHOJIb30BAHUE ATUX JOCTUKEHHUN B IPYTUX
HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMHUKH;

¢ JNYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA:

OCO3HAaHHE JIyXOBHBIX ILIEHHOCTEH POCCHICKOro Hapojaa, c(pOopMHUpPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, STUYECKOT0 MOBEAEHUS, CBA3aHHOTO C NMPAKTUYECKUMIPUMEHEHUEM JTOCTH)KEHUN HAYKH U
JESATEIbHOCTBIO YUEHOTO, OCO3HAHKE JINYHOTOBKJIA/1a B IOCTPOEHUE YCTOMYUBOIO OyyIIEero;

® JICTECTHYECCKOI'O BOCIIMTAHUSA:

9CTETUYCCKOC OTHOLICHWEC K MHUPY, BKIIOYHAA IJCTCTHKY MATCMATHYCCKUX 3&KOHOM€pHOCT€I7[,
O6’[>€KTOB, 3agay, pemeHI/Iﬁ, paCCYX(ﬂCHHﬁ, BOCIIPUUMYUBOCTE K MATECMATHUUYCCKHUM aCIICKTaM
Pa3JIMYHBIX BUIOB UCKYCCTBA,

L4 (bnaneucoro BOCIIMTAHMUA:

c(OPMHPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTU4YeCKHE 3HAaHUS B HMHTEPECax 3/I0pOBOTO U
Oe3onacHOro odpasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO (310pOBOE MHTAHHE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUI M OTHAbIXa,peryispHas (u3ndeckas aKTUBHOCTB), (puznyeckoe
COBEpIICHCTBOBAHNE MIPU 3aHATUSX CIIOPTUBHO-03/JOPOBUTEIBHOM €A TEIBHOCTHIO;

® TPYAOBOIO BOCIIMTAHUSA:

TOTOBHOCTh K TpPYHIy, OCO3HaHHE IEHHOCTH TPYIOJIOOMs, MHTEpeC K pPa3IU4HbIM chepam
npodeccHoHaNbHOM JIEATEeTbHOCTH, CBA3aHHBIM C MAaT€MaTUKOM U €€ NPUIOKEHUSIMH, YMEHHE
COBepIIaTh OCO3HAHHBINA BbIOOp Oyaylel mpodeccuu U peanu30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE
IUTaHbl, TOTOBHOCTH M CIIOCOOHOCTHK MaTeMaTHYecKOMY 0Opa30BaHHUIO M CaMOOOpa30BaHUIO Ha
MIPOTSKEHUM BCEM JKM3HM, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PELICHMM NPAaKTUUYECKUX 3a7ad
MaTeMaTHYeCKOW HAIPABIEHHOCTH;

® JKOJOIrn4eCKOro BOCriMTaHMus:

C(I)OpMI/IpOBaHHOCTB BKOHOFH‘ICCKOﬁ Ky.HBTypBI, IIOHUMAHHUC BIINSITHUA COIINAJIBHO-
YKOHOMHYECKUX MPOIECCOB Ha COCTOSTHUE MPHPOTHON M COIUATBHON Cpeibl, OCO3HAHUETII00AIBHOTO
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XapakTepa KOJIOTUYECKUX NpoOJieM, OpUEHTAalMs Ha NPUMEHEHHWE MaTeMaTH4eCKUX 3HaHWM ajs
penieHus 3a1a4 B 00J1aCTH OKPYKAIOUICH cpejibl, IJITAaHUPOBAaHUE MTOCTYIIKOB U OIIEHKUA MX BO3MOXKHBIX
MOCIICACTBHM JUIsl OKPY KAIOLIEH cpeabl;

® [CEHHOCTH HAYYHOI'O MO3HAHMUA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKW U OOIIECTBEHHOW MPAKTHKH, MOHMMAHHE MATEeMATUYECKON HAayKH Kak cQepbl YeIOBEYSCKOM
NEeSITeNIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH I Pa3BUTHUS LUBUIM3AIUU, OBJIAZICHHE S3BIKOM
MaTreMaTUKd W MaTeMaTH4YeCKOW KyJIbTypOoll Kak CpeACTBOM TO3HAHUS MHpPA, TOTOBHOCTh
OCYILIECTBIATh MPOEKTHYIOU HCCIEA0BATEIbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3yabTaTe 0CBOCHUS MPOrpaMMBbI 10 MATEMATUKE Ha YPOBHE OCHOBHOT'O 00IIIEro00pa3oBaHus
y oOyuatomerocss OynyT chopMHpOBaHBI MeETalpPEIMETHBIC PE3YNIbTAThI, XapaKTEPU3YIOITUECS
OBJIaJICHUEM YHUBEPCATbHBIMU M03HABATEIbHBIMU JCUCTBUSAMH, YHUBEPCATbHBIMU
KOMMYHUKAaTHBHBIMUA HeﬁCTBHHMH N YHUBCPCAJIbHBIMU PETYJIATHBHBIMU IICfICTBI/I?IMH.

ITo3HaBaTeIbHbIe YHHBepcalbHble YUeOHbIe AelCTBHA
e ba3zoBble jlornueckue geicTBuA:

BBISIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHbIE MIPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOLICHUHA MEXIYy MOHATHSIMH, (OPMYJIHUPOBATh ONpPEIENCHUs] MOHATUH,  yCTaHABIUBAaTb
CYIIECTBEHHBIN MPHU3HAK KIACCH(PHUKAIMHA, OCHOBAHUS JJIsi OOOOWICHWS W CPaBHEHUS, KPUTEPUH
[IPOBOJAMMOI0 aHAJIU3a;

BOCIIPHHMMATh, (OpPMYIHpOBaTh M MPEOOpPa3OBBIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHbIE U 00III1Ee, YCIOBHBIE;

BBIBJISITH ~ MaTeMaTUYeCKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTHBOpEUHSB  (pakTax,
JAHHBIX, HAOJIOJICHUAX U YTBEPKACHUAX, NpeiaraTh KpUTEPUUAJIS BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JeNaTh BBIBOJBI C HWCIOIB30BAHMEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUeHH M, YMO3aKIIOUCHUN 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSTEJIBHO JI0Ka3aTeIbCTBA MATEMaTHUECKUX YTBEPXKICHUU (TpsiMble M OT
MIPOTUBHOT0), BBICTpaUBaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBHIBATh
COOCTBEHHBIE CYXJIEHUS U BBIBOJIbI;

BbIOMpaTh croco0 perieHus yueOHOW 3ajauM (CpaBHMBATh HECKOJIBKO BApUAHTOB pPEIICHUS,
BbIOMpPATh HanboJIee MOIXOA[IMM ¢ YYETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHEB).

e ba3oBble uccienoBarejabCKue JeiicTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUIT HMHCTPYMEHT MO3HaHUS, (OpMyIHpOBAThH
BOIMPOCHI, (PUKCUPYIOLIUE TPOTHBOPEUHUE, MpolIeMy, yCTaHaBINBATbUCKOMOE U TaHHOE, (JOPMUPOBATH
TUIIOTE3Y, ApI'yMEHTHPOBATH CBOIO MO3UIUIO0, MHEHUE;IPOBOJANTh CAMOCTOSATENIBHO CILUIAHWPOBAHHBIN
HKCHEPUMEHT, UCCIIEIOBAHUE MO0 YCTAHOBJICHUIO 0OCOOEHHOCTEH MaTeMaTHUeCKOro 00bEeKTa, sIBICHUS,
IpolLiecca, BbISIBICHUIO 3aBUCHUMOCTEH MeXIy 00beKTaMHU, SBJIEHUSMH, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYJIMPOBATh OOOOIICHHS M BBIBOABI IO PE3yJibTaTaM IMPOBEAEHHOTO
HaAOJIIOICHNs, MCCIIEOBAHUS, OICHUBATH JIOCTOBEPHOCTH MOJYYEHHBIX pE3YJIbTATOB, BBIBOJOB H
0000I1IEeHHI;

IMPOTrHO3UPOBATE BO3MOKHOC Pa3BHUTHE IPOLCCCA, a TAKKE BBIABHUIATH IPCAIIOIOXKECHUA O €ro
Pa3BUTHU B HOBBIX YCJIIOBUAX.

e Padora c nnpopmanmeii:



BBISIBIIATH JeUIUTHI HWHPOPMAIMH, JaHHBIX, HEOOXOIWMBIX JUIsi OTBETa Ha BOMPOC U JUIS
pelieHus 3a/1auu;

BbIOMpPATh NH(OPMALIMIO U3 HCTOYHUKOB PAa3JIMYHbIX TUIIOB, AaHATIU3UPOBAThH, CUCTEMAaTU3UPOBATh
Y MHTEPIPETUPOBATH HH(POPMAIUIO Pa3IMYHBIX BHIOB U (HOPM MpEACTABICHUS;

CTPYKTYpPHPOBaTh MH(OPMAIMIO, NPEJICTABIATh €€ B PasiM4HBIX (hopMax, WILIFOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh MHPOPMAIMHU MO CAMOCTOSTENHHO CHOPMYIUPOBAHHBIM KPHUTEPUSIM,
chOpMyITUPOBAHHBIM CAMOCTOSITEILHO.

KomMMyHukaTUBHBIE YHHBepcajbHble y4eOHbIe elHCTBHS:

BOCIIPHHUMATh U (OPMYJIUPOBATh CYXKICHHUS B COOTBETCTBUU C YCIOBUSMHUH LEISIMU
o0I1IeHus, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOK TOYKY 3PEHUS B YCTHBIX MIIMCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHUS 110 X0y pELICHUs 3a/1a4i, KOMMEHTUPOBATh ITOJYYEHHBIN pe3yJIbTaT;

B X0/1€ 00CYX/IeHUS 3a]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXk/1aeMOi TeMbl, TPOOJIEMBI, peLIaeMoit
3aJlauM, BBICKa3blBaTh HJEH, HAllEJIEHHbIE HAa IIOWCK DELIEHUS, CONOCTaBISATh CBOU CYXKJEHHUS C
CYXKIEHUSMHM JPYIMX YYaCTHMKOB JUayora, OoOHapyKuMBaTb pa3jMuuMe U CXOJCTBO MO3MLHUH, B
KOPPEKTHOH Gopme (HOopMyIHpPOBATH PA3HOTIIACHS, CBOM BO3PAKEHHS,;

INPEACTABIIATh PE3YAbTAaThl PEIICHHUS 3a4a4yd, OJKCIEPUMEHTAa, MCCIECI0BAaHUs, IIPOEKTA,
CaMOCTOSITENTLHO BBIOMPATh (POpPMAT BBICTYIUICHHS C YYETOM 3a/ad MPE3CHTAlMd U OCOOCHHOCTEH
ayJIUTOPUH.

PeryasiTuBHbIe YHHBepPCAaJbHbIE Y4eOHbIE NelicTBUS
e Camoopranusaums:

COCTAaBJIATH IUIAH, AJITOPUTM PELICHUS 33/1a4M, BBIOUPATh CIIOCO0 PELICHUs C yYETOMUMEIOIUXCS
peCYpCcoB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C
y4€TOM HOBOM HH(pOpMAIHH.

L4 CﬂMOKOHTpOJ’IB, 3MOLMOHAIbHBIA HHTEJIEKT:

BlaJeTh HaBBIKAMH I103HABaTEIIbHOM pe(i)HeKCI/II/I KaK OCO3HaHHs COBCpIIaCMBbIX JIEUCTBUN U
MBICJIIMTCIIBHBIX HPOHECCOB, UX PE3YyJabTaTOB, BJIAACTH crocodamMu CaMOITPOBEPKH, CAMOKOHTPOJIA
nmponecca u pe3yjibTaTa peIICHUA MaTeMaTHYEeCKOM 3aaa4u,

IPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PEIICHHHM 33/1a4¥, BHOCHTH
KOPPEKTHBBI B JIESTENbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JIAHHBIX, HaMIEHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3y/bTaTa LU U YCIOBUAM, OOBSICHATh MPUUMHBI JTOCTUKEHUS UIIH
HEJOCTH)KEHUSI PEe3yJIbTaTOB JESTeIbHOCTH, HAaXOIUTh OLIMOKY, /1aBaTh OLEHKY MNpPUOOpPETEHHOMY
OIIBITY.

e CoBmMmecTHas ACATECIbHOCTD:

MIOHWMATh M HCIIOJIb30BaTh MPEUMYIIIECTBAa KOMAHTHON U WHAMBHYaTbHON PaOOTHINIPH PEIICHHN
y4eOHBIX 3a]1a4, IPUHUMATD 11eJTb COBMECTHOMN EATETbHOCTH, INITAHUPOBATH OPraHU3ALUI0 COBMECTHON
paboThl, pacrpenensTh BUABI padOT, JIOroBapUBaThHCS, OOCYXAAaTh IMPOLECC M pe3ylnbTaT paldoThl,
0000111aTh MHEHUSHECKOIBKUX JIIOIEH;

y4acTBOBaTh B TPYyMINOBBIX (opmax paboTel (0OCykIeHus, oOMeH MHEHH,

«MO3TOBBIE IITYPMBD» U MHBIE), BBIMOJHATH CBOIO YaCTh pabOTHl U KOOPIAMHUPOBATH CBOUJCHCTBUS C
JOPYTMMHU 4JIeHaMH KOMaH/Ibl, OLICHUBATh Ka4yeCTBO CBOErO BKJa/a B OOIIMI MPOAYKT MO KPUTEPHSIM,
c(OpPMYIHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbDI



[IpenMeTHBIE pe3yabTaThl OCBOCHUS ITPOTPAMMBI 10 MaTeMaTHKE Ha 0a30BOM ypOBHE Ha ypOBHE
cpeaHero oOmero o0pa3oBaHMs MPEACTABICHBI M0 rojaM OOYYEHHSB paMKaX OTIENbHBIX y4eOHBIX
KypCOB B COOTBETCTBYIOLIMX pa3zieiax MPOrpaMMBIIIO MaTEMAaTHKE.

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPAU HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

IHHOACHUTEJIBHASA 3AIINCKA

VYueOnblit Kype «Anredpa u Hayaja MaTEMAaTHYECKOTO aHAJIN3a» SBJSIETCSA OJHUM W3 Haubolee
3HaYMMbIX B IIpOrpaMMe cCpeaHero oOmero oOpa3oBaHUs, IOCKOJIbKY,C OJHOW CTOPOHBI, OH
obecrieynBaeT MHCTPYMEHTAIBbHYIO 0a3y JUIsi M3Y4YECHHs BCEX E€CTECTBEHHO-HAay4YHBIX KYypCOB, a C
Jpyroil CTOPOHBI, (OPMUPYET JIOTHYECKOEU aOCTPAKTHOE MBIIUIEHUE OOYYaloIIMXCsl Ha YPOBHE,
HEOOXOJMMOM JUII OCBOEHHUS Yy4YeOHBIX KypcoB HMH(OpPMATHKH, OOMIECTBO3HAHUS, WCTOPHH,
clloBecHOCTU. B pamkax yueOHOro kypca «Anrebpa M Hayaja MaTEeMAaTUYECKOIO aHaIu3a»
00ydJaroImuecs OBJIAZECBaIOT YHUBEPCATBHBIM S36IKOM COBPEMEHHOU HAYKH, KOTOpast GOpMYITHPYET CBOU
JOCTHKEHHS B MaTeMaTH4ecKoil popme.

Y4eOHbIii Kypc anreOpsl M Havajl MaTeMaTHYecKOro aHallM3a 3aKJIafbIBaeT OCHOBY JUIS
YCIICLTHOTO OBJAJICHUsI 3aKOHAMU (DU3MKH, XUMHUHU, OUOJIOTHUH, MOHUMAHUS OCHOBHBIX TEHJICHIUI
HSKOHOMHKH M OOIIECTBEHHOW XHM3HH, IMO3BOJSIET OPHEHTUPOBATHCSA B COBPEMEHHBIX HU(PPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTUSX,yBEPEHHO HCIIOJIb30BaTh MX B MOBCEAHEBHOW >KM3HU. B ToXe Bpems
OBJIA/ICHUEA0CTPAKTHBIMA ¥ JIOTHYECKH CTPOTUMH MaTEMaTHYECKMMH KOHCTPYKIUSMH DPa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb YTBEPKACHUS, HCIOIb30BaTh
0000111eHIe U KOHKPETU3AIIHI0, a0CTparupoBaHUe U aHAJIOTHIO,(POPMHUPYET KpeaTUBHOE U KPUTUUYECKOE
MbllUIeHHe. B Xone u3ydeHus anreOpbl M Hayajal MaTeMaTHYECKOro aHajlu3a Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHHs OOydYarOIIMECsS MOJTY4Yal0T HOBBIM OMBIT pEHICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITENILHOI'O TOCTPOECHUS MATEMATHYECKUX MOJIENIeH peajbHbIX CUTYyallud M HWHTepIpeTanuu
MOJTyYCHHBIXPEUIICHUH, 3HAKOMSATCS C MPUMEPaMH MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE,
HayKe U B UICKYCCTBE, C BBIAIOIIUMUICS MAaTEMaTHUYECKUMH OTKPBITUSIMH M KX aBTOpaMH. Y 4eOHbII Kypc
anreOpbl M HayaJll MaTeMaTHYeCKOro aHaim3a O0JIagaeT 3HAYUTENBHBIM  BOCHHTATEIBHBIM
MOTEHIMAJIOM, KOTOpPBIM  peanu3yeTcss Kak 4Yepe3 yueOHbIM Marepuan, CHOCOOCTBYIOLIHIMA
(hOpMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS, TaK U dYepe3 creuuduky ydeOHOW AesITeIbHOCTH,
TpeOyroleil caMOCTOATENbHOCTH, AKKYPATHOCTH, MPOJODKUTENBHOM KOHIIEHTpAallud BHUMAHUS U
OTBETCTBEHHOCTH 32 ITOJIyYeHHBIH pe3ysbTar.

B ocHoBe Mmeronuku oOyueHus anreOpe M HadalaM MaTeMaTHYeCKOTO aHajau3a JIeKUT
JeSITeIbHOCTHBIN IPUHLUIT O0yUEHUSI.

B crpykType mnporpammbl 1o anrebpe M HayajgaM aHaliM3a BBLACISAIOTCS  CIEIYIOIIHe
CoJIepKaTeIbHO-METOANYECKHEe JIMHUU: «HKcra U BeIUuCIeHus», « OyHKuuu u rpa@uxuy, «Y paBHEHUs
U HEpaBeHCTBay», «Hauama MareMaTHyeckoro aHauausay,

«MHoxecTBa U Joruka», «CiydaiiHble COOBITUSI U BEPOSITHOCTHY, «CiydaliHble BEIMYMHBI U 3aKOH
OonpIIMX yucen». Bce 0CHOBHBIE coJiepKaTeNbHO-METOJUUECKUE JIMHUHM U3YYalOTCsl Ha MPOTSHKEHUH
JIBYX JIET OOYYEHHS Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOIOIHSIS IpYyr Apyra u
MOCTENIEHHO HACHIIAsCh HOBBIMU

TeMaMU U paszzenaMu. JlaHHBIH yuyeOHBIN KypC SIBISIETCS MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe colepKaHHE€ HECKOJbKMX MaTeMaTUYeCKUX JUCHUIUIMH:  anredpa, TPUTOHOMETpPHS,
MaTeMaTHYeCKUI aHaIu3, TEOPHUsSI MHOXKECTB, BEPOATHOCTb U CTaTUCTUKA U apyrue. [lo mepe Toro kak
oOyyaromuecst  OBIajeBaroT Bc€ Oosiee IIMPOKMM  MaTEMaTHMYECKHMM  ammapaToM, Y HHUX
NOCJIEI0BATENbHO (POPMHUPYETCSI U COBEPIIEHCTBYETCSI YMEHHME CTPOUTh MATEMAaTHUYECKYI0 MOJIEIb
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peasibHOM CHUTYyallMH, NMPUMEHSITh 3HAHUS, IOJY4YEeHHbIE B y4eOHOM Kypce «Aurebpa W Haudaia
MaTEMaTHYECKOTO aHAIM3ay, JUISl PEHICHHs] CAaMOCTOSTETFHO CPOPMYITUPOBAHHON MATEMaTHYECKOU
3aJlauu, a 3aTeM UHTEPIPETUPOBATH MOITYUCHHBII pe3yibTar.

CopnepxaTenpHO-MeTOAMYECKast JHUHUA «YKcna W BBIYMCICHUS» 3aBepiuiacT (hopMupoBaHHE
HaBBIKOB HCIOJb30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOE OBLIO HAa4aTO HAa YPOBHE OCHOBHOI'O
obmero oOpa3oBanus. Ha ypoBHe cpemnero oOmiero obOpa3oBaHusi 0c000€ BHHMAaHUE YIIEISICTCS
(GOpPMHPOBAHHIO IPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIIOYAIOIIMX B ce0s MCIOJIb30BaHUE
pa3nuyHBIX (OpPM 3amucu ACUCTBUTEIBHOIO YHCIIA, YMEHUE PALMOHAIBHO BBIOIHATH JEHCTBHS C
HUMH, JeJ1aTh IPUKUIKY, OLIEHUBATh pe3yiabpTar. O0ydaronyecs MojydyaroT HaBBIKA MPUOIHKEHHBIX
BBIYMCIICHU, BBIIOJHEHUS IEHCTBUH C YMCIaMHU, 3alIMCAaHHBIMH B CTAaHJAPTHON (hOpMe, CTIOIb30BaHHS
MaTEMaTHYECKUX KOHCTAHT, OLICHUBAHUS YACIIOBBIX BBIPAKEHUM.

CopnepxarenpHasi JUHUS «YpaBHEHUS W HEPABEHCTBA» PEANIM3YETCs HA IMPOTSKEHUHM BCETO
o0y4eHUs Ha YpOBHE CpeIHEro oOIero odpa3oBaHHUs, MOCKOJBbKY BKaXKJIOM pa3Jiele MpOrpaMMbl
IPEJYCMOTPEHO pEIIEHHE COOTBETCTBYIOIMX 3aaad. OOydaromyecs OBJIAaJCBAIOT Pa3IMYHBIMU
METOAAMHU DPELICHUs LEJNIbIX, PAalMOHAIbHBIX, UPPALMOHAIBHBIX, ITOKA3aTeIbHBIX, JOrapu(PMUUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPAaBEHCTB U UX cucTeM. [loayueHHble yMEHHsI MCHOJB3YIOTCSl MpH
UCCIIEIOBaHUM (DYHKLMI C IOMOIIBIO IMPOU3BOAHOM, pELICHWH NPUKIATHBIX 3aJad M 3a7a4 Ha
HaxXO0XJEHWE HauOOJBIIMX M HAUMEHbIIMX 3HaueHuM ¢(yHkuuu. [laHHas coneprkaTelibHas JIMHUSA
BKJIIOYAET B ce0s1 Takke (OPMUPOBAHUE YMEHUHN BBINTOJIHATH pacuéThl 0 opMysaM, IpeoOpa3oBaHuUs
LENbIX, PAIMOHAIIBHBIX, UPPALIMOHATIbHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TAKKE BBIPAXKECHUH,
coJiepKalIUX CTeNeHH U Jorapudmsl. biarogaps usydyenuro anreOpanyeckoro Mmarepuasia mpoucxouT
JanbHeHIee pa3BUTHE aTOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS 00YYaronuxcsi, (POPMHUPYIOTCS
HaBbIKM JIEJYKTUBHBIX pAacCyXICHHH, pabOThl C CHUMBOJBHBIMU (OpPMaMH, IPEICTaBICHUSI
3aKOHOMEPHOCTEH M 3aBICHMOCTEH B BHJIC paBEHCTB U HEpaBeHCTB. AnreOpa npeanaraetagekTHBHbIC
MHCTPYMEHTBI JUIs PEIIEHHS IPAKTHUECKUX U €CTECTBEHHO-HAYUHBIX 33]1a4,HarJIsTHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK s13bIKa HAyKH.

CopneprxaTenbHo-MeToanYecKast TMHUS «DyHKIMU U rpaduKu» TECHO MeperieTaeTcsi ¢ APYTUMHU
JUHUSAMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBbICIE 3aJa€T MOCIIEI0BaTeIbHOCTh H3y4EHUs
MmaTtepuana. l3ydeHue CTENneHHOW, IOKa3aTeNbHOM, JIorapupMUUecKod U TPUTOHOMETPHUUECKUX
(GyHKIUH, UX CBOMCTB U TpaMKOB, UCIOIb30BaHUE (PYHKIIMN Ui pEelIeHus 3a1a4 U3 IpYTuX y4eOHBIX
IIPEIMETOB U PEAIBHOM JKU3HU TECHO CBSI3aHO KAK C MAaTEMATHUYECKUM aHAJIN30M, TaK U C PEILICHUEM
ypaBHEHUH M HepaBeHCTB. [lpum sToM Ooiblioe BHUMaHHE yelseTcsl QOPMUPOBAHUIO YMEHUS
BbIpa@XaTh (OPMYJIaMU 3aBUCHUMOCTH MEXJy pa3IMYHBIMUBEIIMYMHAMH, HCCIEN0BaTh MOJy4YEHHbIE
¢GbyHKIMHM, CTpOUTh UX rpaduxu. MarepuancoaepkareabHON JTUHUM HALIEJICH Ha pa3BUTUE YMEHUHN U
HaBBIKOB, MO3BOJIIOIIMX BBIpaXaTh 3aBUCUMOCTH MEX1Yy BEJIUYMHAMH B pa3IMyHON Qopme:
QHATUTHUYECKOM, Trpaduyeckoil U  cioBecHOM. Ero wu3ydeHume CmnocoOCTBYET  Pa3BUTHUIO
JITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3allMH, HCIIOJIb30BAaHUIO
ananoruii. ConepsxatenbHasd nuHug «Hagama mareMaTHdyeckoro aHajlv3a» IO03BOJSET CYIIECTBEHHO
pacuMpuTh Kpyr Kak MaTeMaTHUeCKUX, TaK W MPHUKIAJHBIX 3a/1a4,JOCTYINHBIX O0O0ydaroumumcs, y
KOTOPBIX TOSBIISETCS BO3MOXKHOCTh HCCIEAOBATh U CTPOUTHh TIpaduku (GyHKIUH, ONpeneisTb HX
HauOoNbIIMEe M HaMMEHbIIWE 3HAYEHUS,BBIYUCIATH IUIOMAAN Guryp u oOBEMBI  Tell, HAXOIUTh
CKOpPOCTH M ycKopeHus mpoueccoB. ConepikarenbHas JIMHHS OTKPBHIBAET HOBBIE BO3MOKHOCTH
IIOCTPOCHUSIMATEMAaTUYECKUX MOJIEIEH pEalIbHbIX CUTyallid, HaXO0)KIE€HUS HAWIYy4YIIEero pEelICHUSB
NPUKIAJHBIX, B TOM YHCIE  COLMAIbHO-d)KOHOMUYECKUX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYeCKOro aHaJli3a CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (OPMaJIbHO-JIOTUYECKOTO H
KpEaTUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHHUI paclio3HaBaTh MPOSBIEHUS 3aKOHOB MaTeMaTUKH
B HAayKe, TEXHUKE U HCKYCCTBE.

OO6yuaromuecs y3HAIOT O BBIJAIONINXCS PE3ybTaTaX, MOJYyUYEHHBIX B X0J1€ PA3BUTHSI MAaTEMaTHUKH Kak
HAayKH, U UX aBTOpax.

CO,I[ep)KaTeJ'IBHO-MCTOILI/I‘ICCKaﬂ JuHus «MHOXKECTBa M JIOTMKa» B OCHOBHOM ITOCBSIICHA



JJIEMEHTaM TEOPHUH MHOXKECTB. T€OpPETHKO-MHOKECTBEHHBIE NPEACTABICHUAIIPOHNU3BIBAIOT BECh KypC
IIKOJILHOM MaTeMaTHKH M MpeaaraloT HanOoJeeyHHBEPCATbHBIN A3bIK, 00bEIHMHSIOIIUI BCEe pa3aesbl
MaTEMaTUKU U €€ NPWIOKEHUH, OHM CBS3bIBAIOT Pa3Hble MAaTEMAaTHYECKHE NUCLUIUIMHBI B €IUHOE
nenoe. IloaTtoMy BaxHO JaThb BO3MOKHOCTh OOYyYaroLIEMYCsl IOHUMAaTh TEOPETHUKO-MHO>KECTBEHHBIM
SA3BIKCOBPEMEHHONW MAaTEMAaTUKHU U HCIIOJIB30BATh €ro0 JJIs BEIPAKEHHUS CBOUX MBICIICH.

Copnepxanune nuHuUM «CnyyailHble COOBITMSI W BEPOATHOCTH»  CIY)KMT  OCHOBOW  JUISL
(GopMHpOBaHHUS NPEICTABICHUN O paclpeie’eHnu BEpPOATHOCTEH MEXIy 3HAYEHHSMHU CIydaiHbIX
BEJIMYMH, a TaKXe »5Ta JUHUA HeoOXOoAMMa Kak 0a3a Js W3ydeHHsl 3aKOHa OOJNBIIUX YHCENT —
(GyHAaMEHTAILHOTO 3aKOHA, AEHCTBYIOLIETOB MPUPOAE U OOLIECTBE U UMEIOLIEr0 MaTeMaTHYECKYIO
dopmanmzanuio. Cam 3akoH OONBIIMX YHCET TMpeAsaraercs B O3HAKOMHTENbHOU (opme ¢
MHUHHMMaJIbHBIM HCIIOJIb30BAaHUEM MaTeMaTHUeCKOro (hopMain3ma.

Tembl, CBsI3aHHBIE C HENPEPHIBHBIMU CIy4allHBIMM BEJIMYMHAMM, AKLIEHTHPYIOT BHUMAaHHE
00y4aromuxcsi Ha ONUCAHUK U U3YYCHHH CIIyYalHBIX SBJICHHUM C MOMOIIBI0 HEMPEPhIBHBIX (DYHKIUH.
OcHOBHOE BHHMaHUE YJENsIeTcs I0Ka3aTelbHOMY U HOPMaJIbHOMY paclpeiesieHUusM, IIPU 3TOM
IpeJnoiaraeTcs 03HaKOMHUTEIBLHOE U3yUeHUe MaTepuaa 6e3 10Ka3aTeabCTB MPUMEHsIEeMbIX (haKTOB.

B yueOnoM kypce «Anredpa 1 Hayasia MaTeMaTHYeCKOT0 aHAIN3a» MPUCYTCTBYIOTTAK)KE OCHOBEI
MaTEeMaTHYeCKOro MOAEIUPOBaHMsI, KOTOPbIE IPU3BaHbl c(hOPMUPOBATH HABBIKHM IIOCTPOEHUST MOJEIEH
peaJIbHbIX ~ CUTYyallUd, HCCIENOBaHUS ATHUX  MOJEIEH ¢ IOMOINbIO ammapara ajiredopel U
MaTEMaTHUYECKOI0 aHaJIM3a U MHTEPIPETALUU [TOIyYEHHbBIX pe3yIbTaToB. Takue 3ajaHus BILICTCHBI B
KaXIbI W3 pa3JelioB MpOrpamMMbl, TIOCKOJIBKY BeCh MaTepuall y4eOHOrOo Kypca IIHPOKO
UCIOJIb3YETCS JJI PELICHUs INPUKIAAHBIX 3axad. lIpym pemeHnn peanbHBIX NMPaKTUYECKUX 3anad
oOydJaromuecst ~ pa3BUBAlOT  HAOMIOJATENbHOCTb,  YMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, MCIONb30BaTh AHAJIOTUIO, 0000IIAaTh W  KOHKPETU3MPOBATH IPOOIEMYy.
JlesiTenbHOCTD 110 (POPMUPOBAHUIO HABBIKOB PEUICHMsI MPUKJIAJAHBIX 3a/1a4 OPraHU3YyeTCsl B IpoLecce
M3yUYeHHs BceX TeM yueOHOro Kypca «Airedpa u Hayajla MaTeMaTHUECKOr0 aHAIIN3ay.

OO0miee 4nciI0O YacoB, PEKOMEHIOBAHHBIX I M3yYeHHUs Y4eOHOro Kypca «Ainrebpau Hauaia
MaTeMaTHYeCKOro aHanusa», — 272 yacoB: B 10 kmacce — 136 yacoB (4 uaca B Henento), B 11 kiacce
—136 yaca (4 yaca B HEZIEIIO).

COJEPKAHUE OBYUYEHMUA



10 KJIACC
Yucia 1 BBIYUCICHUS

Panyonanenbele uncina. OOBIKHOBEHHBbIE M JAECATHYHBIE JpOoOU, NPOLEHTHI, OECKOHEYHBIE
nepuoauveckue apodu. ApudmMernueckue onepanuy ¢ parroHAIbHBIMU YHCIAMH, PEOOpa3OBaHUS
YUCIIOBBIX BbIpaKeHUH. [IpumeHeHue npoOell M NPOLIEHTOB JUIsl PELICHUs NPUKIATHBIX 3a4ad U3
Pa3JIMYHBIX OTPACIICH 3HAHUN U PEAIBHON KU3HH.

HeiictButenpuble 4yKcia. PamnuoHanbHble W HppallMOHAIbHBIE Yucia. Apudmernyeckue
olnepanuu ¢ JACUCTBUTENbHBIMU unciaamu. IIpuOnmk€HHbIE BBIUMCIEHMS, IPaBUJIA OKPYIJIEHHUS,
MIPUKHJIKA U OLICHKA PE3YJIbTATA BIYUCIICHUI.

Crenenp ¢ menbiM mokasaresneM. CrangapTHas (opma 3ammMcu JICHCTBHTEIBHOTO YHCIA.
Hcnonp3oBanue noaxoasieil Gopmbl 3aUCH AEHCTBUTEIBHBIX YMCEN AJIS PEUICHHs MPaKTHYECKUX
3a/1a4 ¥ MPe/ICTaBIICHUS TaHHbBIX.

Apudmernueckuil KOpeHb HaTypaibHOH creneHu. JleficTBUS ¢ apuU(PMETHYECKUMHU KOPHSIMHU
HAaTypaJIbHOM CTEIICHHU.

CuHyCc, KOCMHYC M TaHI'€HC YHCIOBOIO apryMmMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTCHC
YHCJIOBOTO apryMeHTa.

YpaBHeHNs M HEPABEHCTBA
ToxaecTBa ¥ TOXIECTBEHHBIC TPEOOPa30OBaHUS.

[IpeoOpa3oBaHye TPUTOHOMETPUIECKUX BhIpaKeHUI. OCHOBHBICTPUTOHOMETPHUECKHE
bopmybL.
VpaBHeHHUe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pellicHHEe HEpaBeHCTBA. METOIMHTEPBAIIOB.

Pemenue nensix 1 IpoOHO-pallMOHAIBHBIX YpaBHEHUN U HepaBeHCTB. Pelienne
UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.
Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA.
Pemrenne TpUroHOMETPUYECKUX YpPaBHEHUM.

[TpumeHeHne ypaBHEHHH 1 HEPABEHCTB K PELICHNIO MaTEMAaTHUECKUX 3a/1a4 U 337ja4i3 Pa3IMUHbIX
oOracTell HAyKH U pealbHOM KU3HU.

DOYyHKIUH U TPaQUKH
@yHK1Ms, crnocodbl 3aganus QyHkuuu. I'papuk ¢yHkuuu. B3anmmHO 0OpaTHBIEQYHKIMH.
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHui pyHkiuu. Hynu pyHkuumm.
[IpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIE PYHKIIUH.

CrenenHas pyHKIUS ¢ HATYpaJbHBIM U IeNbIM MokasaresneM. E€ cBoiicTBa urpaduk. CoiicTBa u
rpaduK KOpHs N-Oi CTENEHH.

[Toka3zarenbHas u orapudmMudeckas GyHKIMH, UX CBOHCTBA U TpapUKH.

TpuronomeTrpuyeckas OKpyKHOCTb, OTIpeieNIEHUE TPUTOHOMETPUYECKUX (DYHKIIUHYINCIOBOTO
aprymeHra.

Havana MaTeMaTH4eCKOI'0 aHAJIN3a

HOCJ’ICI[OB&TCJIBHOCTI/I, CITIOCOOBI 3aJlaHus IocliegoBaTelbHOCTe. MOHOTOHHBIE
IOCICIJ0OBATCIBHOCTH.

Apudmernueckass U reoMeTpudeckas Mporpeccuu. beckoHeuHo yOBIBaroIasi reoMeTpHuecKast
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nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH TE€OMETPHUYECKON mporpeccun. Dopmysa CIIOXKHBIX
IIPOLEHTOB. Vcrionb30Banne MpOrpeccuu s pelieHUusIpealbHbIX 3a/1a4 NPUKIAAHOIO XapakTepa.

MHo:xecTBa M JJOTHKA

MHoxecTBO, omepauuu Haa MHoxecTBamu. Jluarpammbl Oitnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'0 arapaTa JUisl OMCaHUsl PEealbHBIXIIPOLIECCOB U SIBJICHUM, IPU PELICHUU
3a/1a4 U3 IpYrux y4eOHBIX MPEIMETOB.

Onpez[eneHI/Ie, T€OpEMa, CIICACTBUC, 1OKA3aTCIIbCTBO.
BCPOHTHOCTL H CTATHCTHKA

[IpencraBnenne JaHHBIX C IIOMOIIBbIO TaOUIl U nuarpamm. CpenHee apupmMeTndeckoe, MeIrana,
HauOoJbIlIee W HAaUMCHbBINEE 3HAYCHUsS, pa3Max, JUCTIEPCUS UM CTAaHAAPTHOE OTKIOHEHHWE YHCIIOBBIX
HabOpOB.

CrnyyaiiHble S5KCIIEpUMEHTHI (OTIBITHI) U CIIydaiiHble COOBITUS. DJIeMEHTapHbIE COOBITUS (UCXO/IbI).
BeposiTHOCTB ciy4aifHOro coObITus. BIM30CTh 4aCcTOTHI M BEPOATHOCTH cOOBITUH. CilyyaifHbIe OIBITHI C
PaBHOBO3MOXKHBIMH ~ JJIEMEHTApHBIMH ~ COOBITUSIMH.  BeposiTHOCTH  COOBITHMII B ONBITAX ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Onepanuu  Haj COOBITUSMH: TIEpECeUCHUE, OOBEAMHEHHE, TMPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Ditniepa. @opMyiia CI0KEHHS BEPOATHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOXKEHHME BEpOSATHOCTEH. JlepeBO CilydallHOrO 3KCIIEPUMEHTA.
dopmyiia nonHoi BeposTHOCTH. He3aBucumble COOBITHSL.

KomOunatoproe mnpaBuwino ymHoeHHs. I[lepecranoBku u ¢akropuan. Yucimo codeTaHHid.
Tpeyronbuuk Ilackans. @opmyna 6unoma HproToHa.

bunapHbIii ciryyaliHbIl OIIBIT (UCIIBITAHUE), yelieX U Heynaya. HezaBucumeble ucnbitanus. Cepust
HE3aBHCHUMBIX MCIBITAaHUM 10 IepBoro ycnexa. Cepus HE3aBUCUMBIXUCTIBITAaHUN bepHysun.

Crnydaiinas BennuuHa. Pactipenenenue BeposatHocTel. [[uarpamMmma pacnpeneneHusl.
[Tpumeps pactipeienieHuil, B TOM YHCIIE, TEOMETPHUECKOe U OMHOMHUATBHOE.
11 KJIACC
Yuciia v BBIYUCTCHUS

Harypanbnsle u nenslie yncina. [IpuzHaku aenumocty nensix yncen.CTeneHs ¢
palnoHaIbHBIM NIOKa3aTesieM. CBONCTBA CTEIIECHHU.

Jlorapudm uncna. JlecsTuuHble U HaTypalbHbIE JOTaPUPMBI.
YpaBHeHus U HEpaBeHCTBA
[TpeoOpazoBanue BbIpaKEHUMN, COAEPKAIINX JIOTAPUPMBI.
[TpeoOpa3oBanue BbIpAXKEHUH, COACPIKAIIMX CTENIEHH C PAllHOHAILHBIMIIOKA3aTEIEM.
[TpriMepbl TPUTOHOMETPUYECKIX HEPABEHCTB.

CucreMbl JTMHEHHBIX ypaBHEHHMH. PelleHne npukiaaHbIX 3a1ad ¢ IOMOIIBIOCHCTEMBI
JIMHEWHBIX YPAaBHEHUM.

CucteMsl U COBOKYITHOCTH pPAallMOHAJIBHBIX ypaBHeHPIfI " HCPABCHCTB.

[IpumeHeHre ypaBHEHUHN, CUCTEM M HEPABEHCTB K PEUICHUIO MaTeMaTHYeCKUX3aayd U 3aJ1a4 U3
Pa3NUYHBIX 00JIaCTe HAYKU U PeabHOM KU3HHU.

DyHKUUH U rpadpuku

Oyukuus. [epuoanueckue ¢pyHkimuu. [IpoMexyTKu MOHOTOHHOCTH (YyHKUIMU. MakCUMyMBbl U
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MHUHAMYMBI QyHKIMH. Hanbomnpinee 1 HanMeHblIee 3Ha4eHNe QyHKIMIHA TPOMEXKYTKE.
Tpuronomerpudeckue GyHKIUHU, UX CBOWCTBA U Tpa(UKH.
Hcnonb3oBanne rpadukoB QyHKIUH [UTs pelIeHs ypaBHEHUH 1 IMHEHHBIX CHCTEM.

Hcnons3oBanue rpadukoB GYHKIUH 71 HCCIETOBAHUS MPOIECCOB U 3aBUCHMOCTEH, KOTOPHIC
BO3HUKAIOT NP PELICHUH 33/1a4 U3 APYTUX YUEOHBIXIIPEAMETOB U PEalbHON KHU3HU.

Hayana MaTeMaTH4eCKOI0 aHAJIN3A

HemnpepsiBHble QyHKIMHA. MeToJ MHTEpBAIOB sl pEIICHHs HepaBeHCTB. [IpomsBoanas
¢ynkuuu. ['eomerprueckuii 1 PU3MUECKUI CMBICI IPOU3BOTHOM.

[TpousBoaHbIe 311eMeHTapHBIX QYHKIUI. DOPMYIIbl HAXOXKICHHS TPOU3BOAHONCYMMBI,
MIPOU3BEICHUS U YACTHOTO (DYHKITHIA.

[TpumeHeHne MPOU3BOIHON K HCCIeI0BaHUIO (DYHKIIMH HA MOHOTOHHOCTH U3KCTPEMYMBI.
Haxoxienre HanOoIbIIero ¥ HAMMEHBINETO 3HAUeHNS (DYHKITY Ha OTPE3KE.

[TpuMeHeHne TPOU3BOIHOM JIJIsl HAXOXKICHHSI HAMITYUIIETO PEIICHHS B IPUKIIAIHbIX3a1a4ax, IS
OIPEICIICHUS] CKOPOCTH MPOIIEeCcCa, 3aJaHHOT0 POPMYJIOHN MK TPaduKOM.

[TepBooOpaznas. Tabiuira nepBoOOpa3HbIX.

WuTerpai, ero reoMeTpudeckuii 1 (GU3NYECKUN CMBICI. BbraucieHne mHTerpanamno Gopmyse
Herorona—JleiiOuumna.

BCPOHTHOCTB H CTATHCTHKA

Yucnosbie XapaKTCPHUCTUKH CHy‘I&ﬁHBIX BCIIMYHH: MATCMAaTUYCCKOC OXHUAAHUC, TUCIICPCUA U
CTaHJApTHOC OTKJIOHCHHUC. HpI/IMepI)I MPUMCHCHUA MATCMATHYCCKOI'0 O)KUAaHW A, B TOM YUCJIC B 3a/la4ax
u3 HOBC@I[HGBHOI‘/'I J)KU3HU. MaremaTtudeckoe OXHUOaHUuC 6PIH8.pHOfI CHy‘I&ﬁHOﬁ BCJINYHHBI.
MaremaTuueckoe OXUJAaHUC CYMMBI CJ'Iy‘-IZlfIHBIX BeIWYMH. MaTteMaTUdecKoe OXHIAHUC 1 JUCTICPCUA
TCOMETPHUICCKOI'0 U OMHOMHAJIBHOTO pacnpeneneHI/Iﬁ.

3akoH OOJBIIMX YHCE M €ro pojib B HayKe, Mpupojae M obOmiecTBe. BrIOOpoUHBIN METON
HUCCIIEIOBAHUM.

[Ipumepbl HeNIPEPHIBHBIX CIIy4allHbIX BeIUYHH. [IoHATHE O IIIOTHOCTH pacnpeeneHus. 3aaauu,
NPUBOAAIIME K HOPMalbHOMY pacrpeacieHuto. [IonsaTtiue o HopMalbHOM pacipenelIeHUH.

NPEJIMETHBIE PE3YJIbTATbBI
K xonny o6y4enus B 10 kiacce o0ydaromuiicst mogyyuT Cleayoue IpeMeTHbIepe3yIbTaThl:
Yuciia U BBIYUCICHUSA:

OTIEpUPOBATH MOHATUSMU: PAIIIOHATBHOE U ACHCTBUTEIBHOE YHCII0, OOBIKHOBEHHASU ACCITUYHAS
IpOOk, TIPOIIEHTHI;

BBITIOJIHATH apI/I(I)MCTI/I‘-ICCKI/IC ornepanru ¢ paliliOHAJIbHBIMU U JEeHCTBUTEIILHBIMU qHucCJIaMU,

BBITMOJHATH MPUOIMKEHHBIE BRIYUCIICHUS, UCTIONb3YS MpaBUjia OKPYIJICHUS, 1E€IaTbIIPUKUIKY U
OLICHKY pPe3yJIbTaTa BbIUUCICHUN;

ONCprupoOBaTh IOHATUAMU: CTCICHB C MOEJIbIM II0Ka3aTCJICM, CTaHAapTHas (1)0pMa 3alInucCHu
HCﬁCTBHTCHBHOFO qucia, KOpCHb HaTypaHBHOﬁ CTCIICHU, UCIIOJIB30BaTh MOAXOIAAIIYHO (I)OpMy 3altuCu
HGﬁCTBI/ITGJ'IBHBIX YUCCIT IJId pCHICHUSA ITPAKTUICCKUX 3a1a4u MMPCACTABICHUA JaHHBIX;

OIIEPUPOBATH ITOHATUEM: CTEIIEHD C pAllMOHAIBLHBIM ITOKA3aTEIIEM;
OIIepUPOBATH MOHIATUSIMHU: JIOTapU(PM YUCIIA, AECITUUHBIE U HATypaJIbHbIE JIOTapU(PMBI;
OIEPUPOBATH MOHATUSAMU: CHUHYC, KOCUHYC W TaHI€HC IPOM3BOJBHOIO YIUIA, MCIOJIb30BaTh

3aMuch MPOU3BOJIBLHOTO yIila uepe3 oOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.
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YpaBHeHNsI U HEpaBEHCTBA:

ONEpUPOBATh TMOHITUSAMHU: TOXKAECTBO, YpPaBHEHHUE, HEPABEHCTBO, II€JIOE, pPaIlMOHAIBHOE,
UppalMOHATILHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE YpaBHEHUE;

IPUMEHSATh CBOMCTBAa CTENEHU JUIsl IIPEoOpa3OBaHUSl BBIPAKEHUM, ONEPUPOBATH OHATHSIMMU:
IIOKa3aTeIbHOE yPaBHEHUE M HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIBI IIOKA3aTEJIBHBIX YPABHEHHH U
HEPAaBEHCTB;

BBITNOJIHATH MpeoOpa3oBaHus BRIPAKEHUM, COIEPKALIUX JOrapu(Mbl, OepUpOBaTbIOHATUIMU:
norapuMUYECKOe ypaBHEHHWE W HEPABEHCTBO, pEIIATh OCHOBHBIC THUIIBI JIOTAPHPMUICCKUX
YpaBHEHUI U HEPABEHCTB;

BBITOJIHATH ITPE0OPa30BaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUH U peliaTh TPUTOHOMETPHUIECKHE
YpaBHEHU,

BBITIOJIHATH Hpeo6pa3013aHH51 LEJIBbIX, PAIUOHAJIBHBIX U UPppalluOHAIIbHBIX Bblpa)KeHI/If/'I " pelIaThb
OCHOBHBIC THIIBI ICJIbIX, PAllHOHAJIbHBIX U HPPALMOHAJIbHBIX ypaBHeHI/Iﬁ H HCPABCHCTB,

MNPUMCHATL YpPaBHCHHA MW HCPABCHCTBA I PCHICHUA MATCMATUYCCKHUX 3aJad M 3aJad u3
Pa3JIMIHBIX obnacrei HAyKHU U peaﬂBHOﬁ KHN3HU,

MOZACIINPOBAThL PCAJIbHBIC CUTyallMUW Ha A3BIKC aJIFe6pI)I, COCTAaBJIATH BBIPAXKCHUA, YPaBHCHUAA,
HEPaBEHCTBA MO YCJOBUIO 33J]aud, UCCIICJOBATh IMOCTPOCHHBIC MOJEIH C UCIIOJIb30BaHUEM arapara
anreopsl.

DOYyHKIUH U TPapUKH:

OTIEpUPOBATH TMOHATHUAMH: (DYHKIUS, CHOCOOBI 3aJaHUs (PYHKIMH, OOJIACTH OMpEICIICHUS U
MHO>KECTBO 3HaUeHUN (QyHKIUU, rpa@uk (yHKIMH, B3aUMHO 0OpaTHbIe (YHKIUY;

OTIEPUPOBATH TOHATHAMU: YETHOCTh M HEUETHOCTh (DYHKIMH, HYIMH (YHKIHH, TTPOMEKYTKH
3HAKOIIOCTOSIHCTBA;

MCIIOJIb30BaTh rpauKu GYHKIMM JUIsl pellieHUs] ypaBHEHMUI;

CTPOUTH U YUTATh TpapUKU TUHEHHON (YHKINH, KBAAPATUIHON (YHKIIMH, CTENEeHHON (pyHKINUN
C IIeJIBIM TOKa3aTesieM, NOKa3aTelIbHOM, JJorapu(pMUIECKOMH;

UCIOJIb30BaTh TpapuKK QPYHKIUH JUIsl HCCIIeI0BaHUS MPOLIECCOB U 3aBUCUMOCTEH NP PELIeHUH
3aJ1a4 U3 IpYyruxX y4eOHbIX MPEAMETOB U PEaIbHON KU3HM, BhIpaXkaTh (OpMyJIaMU 3aBUCUMOCTH MEXKTY
BEIIMYUHAMU.

Hauyana MmaTeMaTH4eCKOI0 aHAJIU3a:

OIEepPUPOBATH MOHATHAMMU: MOCIIEI0BATEIBHOCTD, apu(hMETHUECKast UTEOMEeTpUYecKas
IIpOrpeccuy;

OTIEpUPOBATH MOHATUSAMH: OECKOHEYHO yOBbIBaIOIasi TeOMETPHUECKas IPOrpeccus,cymma
OECKOHEYHO YOBbIBaIOIIEH T€OMETPUYECKON MTPOTPECCUN;

3a1aBaTh MMOCJICAOBATCIIBHOCTU PA3JIMYHBIMU CHOCO6aMI/I;

HCIIOJIb30BaTh CBOMCTBA MOCIIEI0BATEILHOCTEN U MPOTPECCUI JUISl pEIICHUSIPEaTbHBIX 3a1a4
MPUKIIQJHOTO XapakTepa.

MHuo:kecTBAa U JIOTHKA:

ONeprUpoOBaTh NMOHATUAMUN: MHOKECTBO, OIICpallu HAA MHOXKXCCTBAMU; UCITIOJIL30BATh
TGOpCTHKO-MHO)KeCTBeHHBIfI arrmapar s OIMMCaHuA pealbHBIX

mponeccoB u HBJ’IeHHfI, IIpU pCHICHUHA 3aJ1a4 U3 JPYyIrux y‘-IC6HBIX npeaAMETOB, OIICPHUPOBATDH
MOHATHUAMU . OIIPEACIICHUEC, TCOPEMA, CIICACTBHUEC, 1O0KA3aTCIbCTBO.

BeposiTHOCTB M CTATHCTHKA
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YUTaThb U CTPOUTH Ta6J'H/IHBI " auarpamMmabl;

OIEPUPOBATh TMOHATHSIMH: CpefHee apupMeTHYecKoe, MeIuaHa, HauOOJbINee, HAaUMEHBIICE
3Ha4YeHHE, pa3Max MacCHBa YMCIIOBBIX JaHHBIX;

OIIEPUPOBATH MOHATUSMHU: CITy4aiiHBIN AIKCIIEPUMEHT (OTIBIT) U CIIy4aifHOE COOBITHE,3JIEMEHTApHOE
coObITHE (3JEMEHTapHBIM MCXOJ) CIIy4allHOrO OIBbITa, HAXOIUTb BEPOSTHOCTH B OMNbBITaX C
PaBHOBO3MOXKHBIMU CIIy4allHBIMU COOBITUSIMH, HAXOJUTh M CPAaBHUBATh BEPOSTHOCTH COOBITHH B
W3YYEHHBIX CIIy4alHBIX DKCIIEPUMEHTAX;

HAXO/AUTh U POPMYITUPOBATH COOBITHS: NIEpeceueHUe U 00bEIMHEHHE TaHHBIX COOBITHH, COOBITHE,
IPOTUBOIIOJIOKHOE JaHHOMY COOBITHIO, OJB30BAThCS AUarpaMmMaMu Diiepa u (GOpMYIIONH CIOKESHUS
BEPOSTHOCTEW NPU PELICHUH 33/1a4;

OIICpHUPOBATH IMOHATHAMH: YCIOBHAA BCPOATHOCTHb, HE3aBUCHUMBIC CO6BITI/IH, HaxoauTb
BCPOATHOCTHU C MOMOLIBIO IIpaBujia YMHOKCHHA, C TIOMOIIBIO ACPECBA CJIy‘I&fIHOI‘O OIIbITA,

IMPUMCHATDb KOM6I/IHaTOpHOC IIpaBHUJIO YMHOXCHUS IIPpU PEHICHHUMU 3aJa4;,; OICPUPOBATH
MOHATHUAMU: HUCIIBITAHUC, HE3AaBUCUMBIC UCIBITAaHUA, CCPUA

UCIIBITAHUH, YCIIEX U HeyJlaua, HAXOJUTh BEPOATHOCTH COOBITUN B CEpUM HE3aBUCUMBIX UCIIBITAHUH J10
IIEPBOIO yCIIeXa, HAXOAUTh BEPOATHOCTU COOBITUI B cepuM UCTIbITaHUN bepHyiu;

ONEPHPOBATH TMOHATUSAMH: CIIydaiiHas BEJIWYHMHA, PACIPEICIICHUE BEPOSTHOCTEH, IuarpaMma
pacrpeaeneHus..

K koniy o6yuenus B 11 kiacce 00y4aromuics moxyquT CIEAYIONINE PEIMETHBIEPE3yIbTaThI:
Yucsia v BBIYMCJICHHUSA:

ONEprupOBaTh INOHATUAMU: HATYpaJIbHOC, LECJI0C YMUCIIO0, MCIIOJIB30BAaTh IPHU3HAKKW ACIUMOCTH
LEJIBIX YUCCLJI, PA3JIOKCHUC YN CJIA Ha ITPOCTBIC MHOXKHUTCIIN IJId PCIICHUA 3a1aY.

YpaBHeHus U HepaBeHCTBA:
HaXOJWUTh PELIEHUS POCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;

ONEPUPOBATH NOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHUN U €€ pelIeHne, HCIO0Ib30BaTh CUCTEMY
JIMHEWHBIX YPaBHEHUM JUIS PELICHUs PAKTUYECKUX 3a1a4;

HaxOJWUTh PEIICHHs] MPOCTEUIINX CHUCTEM M COBOKYIHOCTEM palMOHAIBHBIX YPABHEHUH U
HEPaBEHCTB;

MOACIINPOBATE PCAJIbHBIC CUTyallUM Ha A3BIKC anre6pLI, COCTAaBJIATH BBIPpAXKCHUA, YpPAaBHCHUA,
HEPaBEHCTBA U CUCTEMBI 10 YCIOBHIO 3a/1a4M, UCCIIEA0BATh MOCTPOCHHbBIE MOAETH C HCIOIb30BaHUEM
anmapara anreOpsbl.

DYyHKIUHU ¥ TPAaPUKH:

ONEepUpPOBATh MOHATUSAMU: NepuoaudecKast (QYHKIUS, MTPOMEKYTKHM MOHOTOHHOCTH (DYHKIIUH,
TOYKU HKCTpeMyMa (YHKIMH, HauOojblliee W HaMMEHbIIee 3HAUeHUs (YHKLIUU Ha MPOMEXYTKE,
MCIIOJIb30BaTh UX ISl UccaeloBaHus GYHKIMH, 3alaHHON rpapuKom;

ONEepUpOBATh MOHATUAMM: TpaUKU TPUTOHOMETpUUYECKHX (YHKIMHA, n300pakaTh HMX Ha
KOOPJIMHATHOM TJIOCKOCTH MUCIIONIb30BATh JUIsl pEIICHUs YPaBHEHUM U HEPABEHCTB;

n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH Tpa(UKH JIMHEHHBIX YPaBHEHUH M MCIIOIB30BaTh MX
JUISl pELIEHUS] CHCTEMBI JINHEMHBIX YPAaBHEHMI;

HCIIOJB30BaTh Fpa(bHKH (I)YHKLII/Iﬁ AJIL UCCIICAOBAHUA IIPOLCCCOB U 3aBHCUMOCTEHN U3 APYTrux
y‘-Ie6HI>IX JHUCITHUIIIINH.

Hayana MaTeMaTH4€eCKOI0 aHAJIN3A:
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ONEpUPOBATh IOHATUSAMHU: HENpepbIBHAs (YHKLUSA, MPOM3BOAHAs (YHKIMH, HCIOJIb30BATh
reOMETPHUECKUI 1 (PU3MUYECKHI CMBICI IPOU3BOAHOM [Tl pEIICHHS 3a/1a4;

HaXOJUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX (DYHKIUM, BBIUUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BEACHNUS, YACTHOTO (PYHKITHIA;

UCIOJIb30BaTh MPOU3BOAHYIO JIi HCCIIEAOBAaHUS (YHKIMM Ha MOHOTOHHOCTBH 3KCTPEMYMBI,
PUMEHSTH PE3yIbTAThl UCCIEIOBAHUS K TOCTPOSHHIO IPahuKOB;

HCIIOJIB30BAaTh IPOU3BOJHYIO IJId HAXOXIACHHA HAWIYUIICTO PCHICHUSA B IIPUKIAAHBIX, B TOM
YHUCJIC COIUAJIBbHO-OKOHOMHWYCCKHUX, 3aJjadax,

OIIepUPOBATH MOHATUIMHU: IEPBOOOPA3HAS M HHTETPaJ, IOHUMATh T€OMETPUUECKHUIH (PU3UUECKUI
CMBICJI MUHTErpaJia;

HaXOJWTh IEPBOOOpA3HbIC JJIEMEHTApHBIX (YHKIUH, BBIYKCIATH HMHTErpal 1o ¢dopMmylie
Hrrorona-JleriOnuna;

peuiats IPUKIAJAHBIC 3aga4dd, B TOM YHUCIIC COOHAJIbHO-3KOHOMHYCCKOIO H (1)I/I3I/I‘I€CKOFO
XapakTepa, CpCaACTBAMH MATEMATUYCCKOI'O aHaIM13a.

BeposiTHOCTH U CTATHCTHKA

CPaBHUBATh BEPOSTHOCTH 3HAYCHUM CIIy4alHOW BEJIMYUHBI 110 PACHPENEICHUIO HIIMC MTOMOIIBIO
Jyarpamum;

OIICpHUPOBATH IMMOHATHEM MATCMATUUYCCKOTO OXWAAHHWA, IPUBOJUTH MMPUMCEPLI, KaK IMPUMCHACTCA
MaTeMaTHYECKOE OXHJIAHUE CIyYailHON BEIMYUHBI HAXOJAUTHMATEMATHUECKOE OXKHUIAHHUE 110 JTAHHOMY
pacrpeeseHuIO;

UMETh MPEJICTABICHUE O 3aKOHE OOJBIIUX YHCETI; WUMETh MPEICTaBICHUE O HOPMAILHOM
pacrpe/ieieHuH.

15



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
HanmeHnoBanue Konunuects OcHOBHOE OCHOBHBIE BU]IbI
paszznena 04acoB coJiep)KaHue JESATEIILHOCT
(Tembl) u
Kypca o0yJaromux
csl
JlelicTBUTENIbHBIC 2 [lenbie U panoOHANIbHBIC Haxoauth cyMmMy 6€CKOHEYHO
qrcia 0 qucia. yOBIBaIOIIECH reOMETPUIECKOM
. IPOrPECcCHH.
JlelicTBUTENBHBIE YNCIIA
[lepeBoauTh OECKOHEUHYIO
beckoneuno yObIBarommas PEBO/L Y
HEpUOIUYECKYIO IpOOb B
reoMeTpHUECKasi IPOrpeccHs
OOBIKHOBEHHYIO JpO0b.
ApudpmeTnueckuii KopeHb
N [IpuBoauTH IpUMeEpHI (1aBaATH
HaTypalbHOH cTeneHn
ornpezesneHue) apuPpMeTHIecKuX
CrereHb ¢ palMOHAIBHBIM M | kopHeil HAaTypanbHOM CTEIeHH.
JeMCTBUTEIIHBIMU . .
[TpumensTh npaBuia 1eiCcTBUM C
MOKa3aTeNsIMU
paauKaniaMu, BEIPAXKEHUSIMHU CO
CTEIEHSIMH C PAallMOHAIbHBIM
[OKa3aTeJeM IIPU BBIYMCIICHUAX
U
npeoOpa3oBaHUSIX BEIPAKEHUN
OYHKIMH U TPadUKH. 1 CrenenHas QyHKIM, €€ [To rpadukam cTeneHHbIX
CreneHbe 1eNbIM 4 CBO¥CTBa U rpaduk ¢byHKIMH (B 3aBUCHMOCTH OT

MIOKa3aTeIeM.
CrenenHas GyHKUIUSA

B3aumno oOpatHbie
bynkun. CroxHas

byHKIUS
VYpaBHEHHUSI U HEPABEHCTBA

HppauunonanbHbie
yYpaBHEHUs

HppaumnonanbHbie
HEPaBEHCTBA

[IOKa3aTess CTETEHN ) OMUCHIBATh
UX CBOWCTBA (MOHOTOHHOCTb,
OTPaHUYEHHOCTb, YETHOCTb,
HEYETHOCTB).

Ctpouth cxemMaTuyecku rpapuk
CTENeHHON (YHKLUH B
3aBUCHUMOCTH OT
IIPUHAJJIEKHOCTH MTOKA3aTeNs
CTeNeHH! (B aHAIUTUYECKOM
3aIMCH PACCMATPUBAEMON
(GYHKIMN) K OJHOMY U3
paccMaTpuBaeMbIX YHCIOBBIX
MHOECTB (TIpH MOKa3aTelsXx,
MIPUHAIIEKATIX MHOKECTBY
LEJIBIX YHCel, TIPH JIIOOBIX
NEHCTBUTENBHBIX TIOKAa3aTeNsAX) U
[IEPEUYUCIIATH €€ CBONCTBA.

[IpuBOIUTE IPUMEPHI
CTENEeHHBIX (PYHKIM (3a1aHHBIX
C MIOMOILBIO (POPMYJIBI WIIH

rpacdu-




Ka), 00JIaal0MuX 3aJaHHBIMU
CBOWCTBaMH (Harpumep,
OTPaHUYEHHOCTH). Pa3bsCHATH
CMBICJI IIEPEYHCIICHHBIX CBOMCTB.
AHanu3upoBath NOBEIECHUE
(GyHKUIMI Ha pa3InYHbIX
ydacTKax o0J1acTu onpeaeIeHusl.

Pacro3HaBath paBHOCHJIbHBIC
npeoOpa3oBaHus,
npeoOpa3oBaHusl, IPUBOISIIIHE K
YPaBHEHHIO-CJICACTBUIO.

Pemate npocteiimue
HppaliOHAJIbHBIE YPAaBHEHHUS.
Pacnio3naBats rpaduku u
CTPOUTH TPaPUKU CTCTICHHBIX
(GyHKIUH, UCTIONB3YS
rpadornoCcTpOUTENIN, U3ydaTh
CBOMCTBa (PyHKLIMH 11O UX
rpadukam.

BrimonsaTs mpeoOpa3oBaHus
rpaduKOB CTEMEHHBIX (YHKIIHI:
napaJiyIeIbHBIN IIEPEHOC.

[IpumeHsATh CBOMCTBA CTENIEHHOU
(YHKINU TIpU peIIeHUH
NPUKIAIHBIX 33]1a4 U 3a7a4
MOBBIIICHHOM CIIOKHOCTH

[TokazarenbHas
byHKIHISA
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[TokazaTenbHas GhyHKIIUS, €€
CBO¥CTBa U rpaduk

IToka3aTenbHbIE ypaBHEHUS

[TokazarenpHbIe
HEpaBeHCTBA

Cucrembl OKa3aTeNbHBIX
YpaBHEHUM U HEPABEHCTB

[To rpadukam mokazaTenbHOM
(YHKITUU OMUCHIBATH €€
cBoOMCTBa (MOHOTOHHOCTb,
OTPAaHUYEHHOCTB ).

[IpuBOIUTE IPUMEPHI
MoKa3aTeJIbLHOU

(GyHKIMY (3a1aHHOM ¢ TOMOIIBIO
(dopmysbl uiu rpaduka),
oOnajaromeil 3a1aHHBIMU
CBOcTBaMHu (HampuMmep,
OTPaHUYEHHOCTH). Pa3bsCHATH
CMBICIT TIEPEYHCIICHHBIX CBOHCTB.
AHanm3upoBaTh MOBEACHUE
(GyHKIUI Ha pa3IMYHbIX
y4JacTKax o0JIaCTH ONpeAeIeHHUS.

Pemate npocreitmme
[I0Ka3aTeJIbHBIE YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI.

Permats mokasaTeabHbBIE
ypaBHCHI/ISI METOJaMHN
pa3noKeHUsI HA MHOXKHUTEH,
crmocoOOM 3aMeHBI




HEU3BECTHOTO, C
MICTIONIb30BaHHEM CBOMCTB
(GbyHKIMH, pelmaTh ypaBHEHUS,
CBOZSIINECS K KBaJPATHBIM.

Pacnio3naBats rpaduxu u
CTPOUTH IpadUK MOKa3aTEIHHOM
(GyHKINHU, UCTIONB3YS
rpadonoCTpOUTENH, H3y4aTh

CBOWCTBA (PYHKIIUH 110
rpadgukam.

DOopMyIMpOBATH TUIIOTE3BI O
KOJIMYECTBE

KOpPHEN ypaBHEHH,

coJlepaKallMX [TOKA3aTEIbHYIO
(GyHKIHIO, ¥ IPOBEPSITH UX.

Beimonuate npeoGpa3oBaHus
rpaduka noka3areabHOI
(GyHKIMU: TapasIeTbHbINR
nepeHoc. [IpumMeHsaTs cBOHCTBa
NIOKa3aTeIbHON (PYHKIIUH MTPH
peLIeHUH IPUKJIIAJIHBIX 3a/1a4

Jlorapugpmuueckas
byHKIIS
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Jlorapudmbl
CaolicTBa orapupMoB

JlecsTuuHbIE U HATypaJIbHbIE
norapu@mal.

dopmyna nepexona

Ulorapudmuueckas GyHkuus,
e¢ cBoiicTBa U rpauk

Ulorapudmuuecknue ypaBHEHUS

Jlorapugmuueckue
HEPaBEHCTBA

BeITTOTHSTE pOCTENIIINE
npeoOpa3oBaHUs
lmorapru()MUUECKUX BBIPAKESHHH C
MCTOJIb30BAHUEM

CBOMCTB JTOTapr(hMOB, C TOMOIIIHIO
dbopmyn nepexona.

[To rpaduxy norapupmMuueckoi
(hyHKIIUU ONKCHIBATh €€ CBOICTBA
(MOHOTOHHOCTb, OTPAaHHUUYEHHOCTb).

[IpuBOIUTE TPUMEPHI
nmorapupmudeckoit GpyHKIuMn
(3a7aHHOM C TOMOIIBIO (HOPMYJIIBI
wu rpaduka), obranaromeit
3aJaHHBIMH CBOMCTBaMU
(HampuMep, OrpaHUYEHHOCTH ).
PazbsACHATH CMBICI
IEePEYNCICHHBIX CBOMCTB.

IAHaTM3UPOBATh MTOBEICHUE
(byHKIMI HA

[Pa3IMYHBIX y4acTKax 00JIaCTH
oTpesiesieHus, CPaBHUBATh
CKOPOCTH BO3pacTaHUs
(yObIBaHUS) QYHKIUH.
DopMyIMpPOBaTh ONPEAEICHUS

MEepPEUNCICHHBIX CBOMCTB.




Pewrats npocreiimmue
imorapudmudeckue

YpaBHEHHUSI, JTOTapuPMHUUECKHE
HEPaBEHCTBA M UX CHCTEMBI.
Pemrats norapudmuyeckue
YPaBHEHUS pa3InIHBIMU
METOIAaMHU.

Pacrnio3naBath rpaMKi U CTPOUTH
rpaduk jorapupmMuIecKoi

(O YHKIIMHU, HCTIOJB3YSI
rpadonocTpoOUuTENH, U3y4aTh
cBolcTBa (DYHKITMU 110 rpaduKam,
(hopMyIHpPOBATH TUIIOTE3HI O
KOJINYECTBE KOPHEH ypaBHCHHUH,
COZIepIKALINX JIOTapH(PMHUIECKYIO
(YHKIIHIO, ¥ IPOBEPSTH UX.

[IpuMeHATH CBOMCTBA
iorapupmMuIecKoi

(YHKIIUU TPU PELICHUH
MPUKIIATHBIX 32

Tay ¥ 3a71a4 MOBBIIIICHHOM
CJIOJKHOCTH

DopMyiIbL
TPUTOHOMETPHH.
Tpuronomerpuueck
Ue ypaBHEHUSA
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Pannannas mepa yrina

IToBOpOT TOUKH B KpYT
Hayajia KOOpAUHAT

Onpenenenue cunyca,
KOCHHYCa U TaHTEHCa yIiia

3Haku CHHYCa, KOCUHYCa U
TaHI'CHCa

3aBHCHMOCTD MCKAY
CHUHYCOM, KOCUHYCOM "
TaHIr€HCOM OJHOI'O

U TOTO XK€ yria

Tpuronomerpruueckue
TOXJIECTBA

CuHyc, KOCHHYC U TaHT€HC
YIJIOB 0L M —0

DOopMyJIBI CIOKEHUS

Cunyc, KOCHHYC U TaHT€HC
JIBOMHOTO

yria

CuHycC, KOCHHYC M TaHTE€HC
IIOJIOBUHHOIO yIJIa

DopMyJbl TPUBEICHUS

[IepeBoauTh rpagycHYIO MEPY B
paguaHHyI0 1 00paTHO.
Haxonuts Ha OKpyXHOCTH
II0JIOKEHUE TOYKH,
COOTBETCTBYIOIIECH TAHHOMY
JEHUCTBUTEIILHOMY YUCITTY.
Haxonuts 3HaKku 3HaYeHUI
CHUHYyCa, KOCUHYCa, TAHI'€HCa
yucia. BeIABIATE 3aBUCUMOCTD
MEXYy CUHYCOM, KOCUHYCOM,
TAHI€HCOM OJITHOTO Y TOTO K€
yria. IIpumensaTs nanHble
3aBUCUMOCTH JIs
JI0Ka3aTesIbCTBa TOXKIECTBA, B
YaCTHOCTH, HA OIIPENEIEHHBIX
MHOXECTBaX.

[IpumenaTs npu
npeoOpa3oBaHUIX U
BBIUUCIICHUSX (POPMYIIBI CBSI3U
TPUTOHOMETPHUYECKHUX (PYHKIIUH
YTJIOB 0. U —0, GOPMYIIBI
CIIO’KEHUS, (HOPMYJITBI IBOWHBIX U
MIOJIOBUHHBIX YTJIOB,

(hopMyIibl TpUBEIECHUS,
(opMyJIIBI CYMMBI M pa3HOCTH
CHHYCOB, CYMMBI U Pa3HOCTb




CyMmMa 1 pa3HOCTb CUHYCOB.

Cymma u

Pa3HOCTb KOCHUHYCOB

KOCUHYCOB. Jl0Ka3bIBaTh
TOX/I€CTBA, IPUMEHSIS
pa3IM4YHbIE METO/IbI, UCIIOJb3YS
BCE M3yUeHHbIE (OPMYIIBIL.

[IpumeHsTH Bce N3yUEHHbIE
CBOICcTBa U (HhOPMYJIBI IPU
peLIeHNH IPUKIIAIHBIX 3a7a4 U
3a/1a4 NOBBIILIEHHON CJI0KHOCTU

Tpuronomerpudeck
Y€ YPaBHECHHUS
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YpaBHeHue cos X = a
VYpaBHeHue sin X = a
VYpaBHeHue tg X = a

Pewenue
TPUTOHOMETPUUECKHUX
YpaBHEHUU

YMeTh HaXOAUTh APKCUHYC,
ApPKKOCHHYC, apKTaHT€HC
JIEHCTBUTEIILHOTO YHCIIA,
rpaMOTHO GOPMYIUPYS
ONpeCIICHUE.

[IpumensaTs GopmMybl 11
HAaXOK/JICHUsI KOpPHEN ypaBHEHUI
cosx=ga,SinX=a,tgx=a.
YMeTs pemarb
TPUTOHOMETPUYECKHUE
YpaBHEHUS: JINHEHBIE
OTHOCUTEIIHO CUHYCA,
KOCHHYCa, TAHT€HCA yIila
(uncna), cRoasImuecs K
KBaIPATHBIM U JIPYTUM
anredpanvyeckuM ypaBHEHHIM
IIOCJI€ 3aMEHbI HEM3BECTHOTO,
CBOJSIINECS K TPOCTEUILINM
TPUTOHOMETPUYECKUM
YPaBHEHUSIM TOCJIE Pa3JIOKEHUs
Ha MHOXUTEJH.

[IpumenaATh Bce U3ydYeHHBIE
CBOWCTBA U

CMOCOOBI PeLIeHUs
TPUTOHOMETPUUECKUX

ypaBHEHMI U HEPABEHCTB MPHU
pelIeHNH MPUKIIAIHBIX 3a7a4

BepositHOCTE 1
CTAaTUCTUKA
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[IpencraBieHne JaHHBIX
C IOMOILLIOTA0IHIL U
nuarpamm. Cpennee
apudmeruyeckoe,
MeaHraHa, HauOoJbIIee U
HaMMCHBIIICC 3HAYCHUS,
pa3Max, TUCtepcus,
CTaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX
HabopoB

Crnyuaiinble
HKCIIEPUMEHTHI (OTIBITHI)

W3Bnekats nHoOpMaLnIo U3
TaOIHIM IUarpamwm,
HCIOIB30BATh TaOIUIIBIN
JIarpaMMBbI JUTS
MIPEICTaBICHHUS
CTATUCTUYECKUX JAHHBIX.

Haxomuts
onmncateIbHbIe
XapaKTEePUCTUK
¥ TaHHBIX.

BrigBurars,
THITOTE3EI o

KPUTHKOBATh
XapaxkTepe




U CIIyd9aiiHbIe COOBITHSI.

DJleMeHTapHbIe
COOBITHUS (UCXOJIBI).
BepositHOCTB
CIIy9aifHOTO COOBITHSI.

Beposaraoctu
COOBITHH B OITBITAXC
PaBHOBO3MOKHBIMH
3JIEeMEHTapHBIMU
COOBITHSIMH.

[TpakTuyeckas pabota

Oneparuu Hax
COOBITUSIMU: TIEPECEUEHUE,
00BbenrHEeHe COOBITHI,
MIPOTUBOTIOJIOKHBIC
COOBITHSL.

Huarpammsl Diinepa.
DopMyIaCIOKEHUS
BEPOSATHOCTEM

VYcnoBHas BEPOSTHOCTD.
YMHOKEHUE
BeposiTHOCTEN. [lepeBo
CIIy4aliHOTO
skcnepuMeHnTa. @opmyna
IIOJIHOM BEPOSITHOCTH.
HezaBucumeie coObITHS

KomOunatopu
0€ TIPaBUIIO
YMHOXKEHHUS.
ITepecranoBku

u paxTopuain. Yucno
COUYETaHUM.
Tpeyronbuuk I[Tackans.
dopmynabuHoma
HeroTona

bunapHsIi
CIIy4alHbII
OTIBIT
(ucnpiTaHue),
ycrex u
Heyava.
HeszaBucumeie
UCIIBITaHUSL.
Cepus
HE3aBUCUMBIX
HCHOBITAaHUN 1O
MEepPBOTO
ycnexa. Cepust

CIy4allHOM W3MEHYMBOCTU M
onpeaensomux e€ pakropax

Briienars Ha npuMepax
CITy4alHBICCOOBITHS B
OIIMCAaHHOM CIIy4aiiHOM
OIIBITE.

@opMyIMPOBATH YCIOBUS
IIPOBEAEHUACITYYaliHOT O
OIIBITA.

HaxoauTh BepOSTHOCTH
COOBITHIB OIIBITaX C
PaBHOBO3MOYXHBIMHU
HCXOIaMH.

MO,Z[CJ'II/IPOBaTL OIIBITBI

c PaBHOBO3MOYKHBIMU
3JIEMEHTAPHBIMM HCXOJIaMH B
X0/JI€ MPaKTUIECKONPaOOTHI

Hcrnons30Bath auarpaMMmabl
Diinepaun ClI0BECHOE
OIMCaHue COOBITUH I
(bOpMyIUPOBKH U
HM300paKeHUS

00BEIMHEHNS U TepeceueHUs
coOpITuH. Pemats 3amaun ¢
UCMOJIb30BaHUEM  (POPMYJIBI
CJIO’KEHHUSI BEPOATHOCTEN

Pemars 3amaun Ha
HaXO0XJIEHUE BEPOATHOCTEN
COOBITHIA, B TOM YHUCIIE
YCJIOBHBIX C TOMOIIIBIO
JiepeBa CIIy4ailHOro OIbITa.

Onpenenartb HE3aBUCUMOCTD
coObITHHl O QopMmyne U 1o
OpraHu3anuu CIIy4aitHOro
OTIbITA

Hcnons3oBate npaBuiio
YMHOKEHUAIA
MIePEYHCIICHUS COOBITHIT

B CIIy4allHOM
OITBITE.
ITons30BaThCA
bopmynoitn
TPEYTrOJIbHUKOM
ITackans

JJI OIIpCACIICHUA qucia

COYETAHUN

Pas3buBars ciioxHbIE




HE3aBUCHUMBIX
UCOBITAaHUN
bepnyiu.

[TpakTuueckas pabota

C UCII0JIb30BAHUEM
3J'I€KTpOHHBIXT&6J'H/IH

CiydaifHast BeTU4YHHa.
Pacnpenenenue
BEPOSITHOCTEH.

JluarpamMma pacrupeeneHus.
Cymma

Y IPOU3BEACHUE
CIIyYaHBIX BEJINYKH.
[Ipumepsl pacpeneneHuu,
B TOM YHCIIE
r€OMETPUYECKOE

1 OMHOMHUAJILHOE

9KCIICPUMCHTBIHA
OTACIBbHBIC UCIIBITAHUSA.

OcBauBathp HOHATHUA:
HCIIBITAHHE, cepus
HE3aBUCUMBIX VICIIBITAHUIA.

[IpuBoauTH
IIPUMEPBI CEpUN
HE3aBHCHMBIX
HWCIBITAaHUH.

Pemrate 3agaun Ha
IIOMCK BEPOSATHOCTEN
COOBITHH B CEpHUH
HUCTBITAHUH 10
MIEpPBOTO ycrexa

Y B CEPUAX UCIIBITAHUI

bepnynnu.M3yuars B

X0J1€ MPAKTUYECKOMN

paboThI C

HCII0JIb30BaHUEM
AIIEKTPOHHBIX TabIUIL
BEPOATHOCTH  COOBITUH B
cepusix HE3aBUCUMBIX
WCTIBITAHUI

OcBauBarth IIOHATHUS:
ClIyJaifHas BETUYMHA,
pacmpenenenue, Tabauia
pacmpezneneHus,
quarpamma
pacmpeeneHusl.

IIpuBOaUTE IPUMEPHI
pacnpezeneHui, B TOM
YHCIIe TEOMETPUIECKOTO U
OMHOMHUABHOTO.
CpaBHHBaTh
pacmpeeneHus CIIy4aiHbIX
BEJTMYNH

Haxoaute 3HaueHMS CYMMBI

U TPOU3BEICHUS CIIy4ailHBIX

BEJIWYMH. Crpouth "
pacro3HaBaTh
r€OMETPUYECKOE n
OMHOMHAJILHOE

pacnpezneneHue




[loBTOpEHME, 1 OCHOBHBIE ITOHITHSA Pemares nmpukitagHbie
00001IcHHE, 2 Kypca aireOpbld Havasl 3a/1a4u U3 Pa3IMYHBIX
CHUCTEMaTHU3aIUs MaTeMaTU4eCcKoro obnacteii HayKu W
3HAHUM aHasu3a, pealbHOM JKM3HHU C
o0o01enue u TOMOTHERIO
CUCTeMaTu3alusl 3HaHUH OCHOBHBIX TOHSATUH Kypca
aIreOpsI u Hayal
MaTeMaTHUYECKOTO aHalln3a.
Breibupate  onTEManbHBIC
CIOCOOBIBBIUMCICHHH.
Hcnons30Bath 11 pelieHus
3aJjauypaBHEHMUS,
HEPaBEHCTBA U CUCTEMBbI
YpaBHEHUH, CBOWCTBA
byHKIMMA
1 rpaduKoB
11 KJIACC
Haumenoanune KonnuectBo OcHOBHOE OCHOBHBIE BUIbI
paznena(Tembl) 4acoB coJiep>kaHue JEeSTEIbHOCTH
Kypca oOyuaroiuxc
s
Tpuronomerpuyecku 20 O6nacts onpenenenus u|llo rpadukam GyHKIHIT OMUCHIBATH
€ QYHKIIMH U UX MHO’KECTBO 3HAU€HUN  |[UX CBOMCTBA (MOHOTOHHOCTb,
rpaukH. TPUTOHOMETPUYECKUX  |OTPaHUUYEHHOCTH, YETHOCTD,
Tpuronomerpuuecku byHKIUI HEYETHOCTb, IEPUOUIHOCTD ).
¢ HepaBeHCTBa YérHocTb, HEUETHOCTH, |[IpuBOANTH MpUMeEpHl PyHKINH
MEPUOIUYHOCTh (3aHaHHBIX C TOMOUIBIO (GOPMYITBI
TPUTOHOMETPUYECKUX  |WJIH rpaduka), 00Jaaaromux
byHKIII 3aJlaHHBIMH CBOMCTBaMHU (HaIpUMep,

CBolicTBO pyHKIMH Y =
COS X u €€ rpadux

CBolicTBO pyHKIMH Y =
sin X u e€ rpadux
CaoiicTBa U rpaguku
byHKIMi Yy = tg X 1

y = Ctg X

OO6patHbie
TPUTOHOMETPHUYECKHE
byHKUU

OTPaHUYEHHOCTH).

PazpsACHATH CMBICH EPEUHCICHHBIX
cBoiicTB. M300paxats rpaguku
CJIO’KHBIX (YHKIUH C TOMOILBIO
rpadormoCcTpOUTENICH, OMUCHIBATH UX
CBOICTBA

Pemrate npocreitmme
TPUTOHOMETPUUECKUE HEPABEHCTBA,
UCIOJIb3YS TpaduK PYHKIIMH.

Pacnio3naBath rpaduku
TPUTOHOMETPHUYECKIX (YHKIINH,
rpaduKu 0OpaTHBIX
TPUTOHOMETPHUYECKHUX (PYHKIIUH.
[IpumMeHsTH U JOKa3bIBAaTh CBOICTBA
00paTHBIX TPUTOHOMETPHUECKUX
¢bynkuuid. CTpoutsb rpaduku




AJIEMEHTAPHBIX (DYHKIIMA, UCTIONIB3Ys]
rpadonocTpouTeny, u3y4arhb

CBOWCTBA 3JIEMEHTAPHBIX (PYHKIIUI
0 MX

rpadukam, GopMyIupoBaTh
TUIIOTE3bl O KOJIMYECTBE KOPHEH
YPaBHEHUH, COIEpKaIIMUX
3JIEMEHTapHble PYHKLUU, U
MIPOBEPATH UX.

BeimonHsTE IpeoOpa3oBaHus
rpaduKoB

AJIEMEHTAPHBIX (DYHKITHIA:
napaJuIeIbHBIN MEPEHOC,
pacTspKeHue (CKaTHe) BJIOJIb OCH
opauHar. [IpumeHsTs nqpyrue
JJIEMEHTAPHBIE CIIOCOOBI
MOCTPOCHUS IpauKOB. YMETh
NPUMEHSTh Pa3JInYHbIC

MCTOABI A0KA3aTCIbCTB HICTUHHOCTHU

[IpousBonHas u ee
r€OMETPUYECKUI
CMBICIT
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IIpousBogHas

[IpousBoaHas
CTETIeHHOHN (YHKINH

[IpaBuia
Qg depeHIpoBaHUSL

[IpousBoaHbIE
HEKOTOPBIX
3JIEMEHTaPHBIX

byHKIUH

I'eomeTpuueckuit
CMBICIT TPOU3BOIHOM

[IpuBOIUTH IpUMEPHI MOHOTOHHOM
YHUCJIOBOM ITOCJIEI0BATEIBHOCTH,
uMerolen npeaen. Beruucasate
IIPEAEIIbI IOCIEA0BATEIIBHOCTEH.
BoisicHATh, sBIseTCS 1
IIOCJIEI0BATEIbHOCTD CXOISALIEHCS.
[TpuBOANTE pUMEPHI HYHKIMA,
SIBJISIFOIIMXCSI HETTPEPBIBHBIMH,
HMMEIOINX BEPTUKAIIBHYIO,
TOPU30HTAIIBHYIO ACUMIITOTY.
3anuceiBaTh ypaBHEHHUE KAXIO0U U3
ATHUX ACUMMTOT. Y METH IO

rpaduky GyHKIIUU

OIPENEATh MPOMEKYTKH
HEIPEPBIBHOCTU U TOYKH Pa3pbIBa,
€CJIM TaKue UMEITCS. Y METh
JTIOKa3bIBaTh

HENPEPbIBHOCTH (PYHKIIHH.
Haxoauts yrinoBoii koadduuneHT
KacaTeJIbHOU K TpaguKy QyHKIHUN
B 3agaHHou Touke. Haxonuts
MI'HOBEHHYIO CKOPOCTb JIBUYKEHUS
MaTepuaabHON TOUYKH.

AHanM3upoBaTh NOBEIECHUE
(GyHKIMI Ha pa3IMyYHbIX y4acTKax
o01acTi onpeeneHusl, CpaBHUBATh
CKOpOCTH




Bo3pacTanus (yObIBaHMSI)
GyHKIHA.

Haxoaute npousBogHbie
AJIEMEHTAPHBIX

¢bynkunii. Haxoquts npon3BoiHbIe
CYMMBI, IPOU3BEIECHUS U YACTHOTO
IBYX (pyHKIUI, TPOU3BOIHYIO
cinoxknoi pyukmmu Y = f (kx + b).

OOBSACHATH U HIUTIOCTPUPOBATH
MIOHATHE

npejena nocie10BaTeNbHOCTH.
[IpuBoAUTE TPUMEPHI
IIOCJIEIOBATEILHOCTEH, NMCIOIINX
npeesa U He UMEIOIIUX Tpeena.

[Tonp30BaTbCs TEOPEMOIL O
npezaesie MOHOTOHHOM
OrPAaHUYEHHOMN
MOCIEN0BATEIbHOCTH. BBIBOIUTH
(bopMyITbI THHBI OKPY>KHOCTH H

riomaau Kpyra. OOBSCHATh U
WLTIOCTPUPOBATH MOHSTUE TPEJIeia
¢dbyHKIIMY B TOUKe. [IpuBOAMTH

npuMepbl PYHKIUHM, He UMEIOLINX
IIpezeia B HEKOTOPOU TOUKE.

Bbruucnsate npeaens GyHKINA.

AHanu3upoBaTh NOBEIECHUE
byHKIMI Ha

Pa3IMYHBIX ydacTKax 00JiacTu
onpexnenenus. Haxonure
ACUMITOTBHI.

Bbruucnsate npuparienne GyHKIUN
B TOUKE.

CocTaBnsaTh B HCCICI0BATh
Pa3sHOCTHOC

oTHouleHue. Haxoaute npeacia
Pa3HOCTHOI'O OTHOIICHUA.

BbruncnsaTs 3HaueHne
MPOM3BOTHON (PYHKLIMU B TOUKE
(10 onpeneneHuIo).

Haxoauts yrinoBoii koadduuueHT
KacaTeJIbHOU K TpaguKy QyHKIHUN
B TOYKE C 3aJaHHOI aOCIIUCCOIA.
3anuceiBaTh ypaBHEHHUE
KacaTeJIbHOM K




rpaduKy GyHKIHH, 33JaHHON B
TOYKE.

Haxonuts Npon3BOJHYIO CIIOXKHON
GbyHKIMH, 00paTHON (HYHKITHH.

IIpuMeHATH MOHATHE IPOU3BOJHOU
IIPU PELICHUH 3a1a4

[TpumeHeHre TPOU3BOIHON K
MCCIIEIOBAaHUIO (DYHKITHIA
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Bo3pacTtanue u
yObIBaHUE (PYHKIIUU

OKCTpeMyMbl (PYHKLIUU

[IpumeHeHue
MPOU3BOIHOMN K
MOCTPOSHHIO TPpahuKOB
byHKIII

HawuOosbiee u
HaUMEHbIIIEE 3HAYCHUS

byHKIIHT
BrimykiocTs rpaduka
(yHKIUH, TOUKU
neperuda

HaxoauTe BTOpYIO IPOU3BOAHYIO U
YCKOpeHHe Ipolecca,
OITHCHIBAEMOTO C ITOMOIIBIO
(OpMyIIBL.

HaxoauTh MpOMEXyTKH
BO3pacTaHHsI

U yobIBaHMs pyHKIMH. JlOKa3bIBaTh,
YTO 3a/1aHHas QYHKIIUS BO3PACTAET
(yObIBaeT) Ha yKa3aHHOM
MPOMEKYTKE.

HaxoauTs TOUKM MUHEMYyMa U
MakcuMyma QyHkuuu. Haxonuts
HanOoJIbIIIee M HAaUMEHbLIIEee
3HaYeHUS (PYHKIIMH Ha OTPE3KE.

HaxoauTh HanOoJIbIIee 1
HaVMEHbIIIee 3HAUCHUS (YHKIIUHU.

VccnenoBaTh (PyHKIMIO C TOMOIIBIO
MIPOM3BOTHON U CTPOUTH €€ TpaduK.

I [pMeHsTh IPOU3BOIHYIO IIPU
[PEIIEHNN TEKCTOBBIX,
reOMETPHUECKUX, (PU3NUECKUX U

IMpYyTUX 3a1a4d




WNHurerpain u ero
IIPUMEHEHHUS
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[TepBooOpaznas

[TpaBuna HaXOXKACHUS
epBOOOPA3HBIX

ITmomane
KPUBOJIMHEHHON
Tparneinuy U UHTerpail

Haxonuts
nepBooOpasHbIe
byHkuunii: y = Xp, rae p
ER,
y=sinX,y=cosX,y=
tg X. Haxonuth
1epBOOOpa3HbIE

dynxuwmii: f(x) +g(x),
kf (X) u f (kx + b).

BeraucnaTs miomanu
KPUBOJIMHEHHON
Tpaneuuy ¢ IOMOIIBIO
¢dopmyinel HproToOHA—
JleiiOHMIA.

Haxonutb
PUOJIKEHHBIE
3HAYCHUS

HMHTETPAJIOB.
BriunciasaTh miioaan

KPUBOJIMHENHON
Tpaneuuy ¢ NTOMOIIBIO
UHTErpala

Brruncnenne
HWHTETPAJIOB.
Brruncnenne
riomanen puryp ¢

MMOMOIIIBIO MHTCTPAJIOB

IIpumeHeHue
MIPOU3BOJHOM
UHTErpajia K peleHuto
MIPAaKTHUYECKUX 3a/1a4

Boraucnare npubnmxEénHoe
3HAYEHUE

IUTON[AU KPUBOJIMHENHON
Tpaneuuu

Haxoauts nepBooOpa3Hbie
byHKIMHA:

y=xp,raep €R,y=sinx,y=cos
X,

y = tg X. Haxoauts nepBooOpa3Hbie
dynxumii: f (X) + g(x), kf (x) u f (kx
+b).

Boruncnate miomanu
KPHBOJIMHEHHOM TpaIeyy C
nomotsio popmynsl Herorona—
JleiibHuLA.

Haxoauth npubnmkEHHBIC
3HA4YCHUS

HHTCTPaIOB.

BpraucisaTe mnomanb
KPUBOJIMHEHHOMN Tpareinuu ¢
MOMOIIIbIO UHTETpaja




BepositHOCTB 1
CTaTHCTUKA
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IIpumepsl
IIPUMEHEHMUS
MaTeMaTHYeCKOTO
OXKUJIaHUS
(cTpaxoBaHue,
JoTepes).

MarteMaTuueckoe
0KUJaHUE CYMMBI
CIIy4alHBIX
BEJIMYHH.

MarteMaTu4ueckoe
OKHJaHHE
F€OMETPUYECKOTO U
OMHOMHUAJILHOTO
pacrpeneneHui

Hucnepcus u
CTaHJIapTHOE
OTKJIOHCHHE.
Jucnepcuu
r€OMETPUYECKOTO U
OMHOMHAIBHOTO
pacrpeiesneHus.

IIpakTrueckas
pabora ¢
HCIIOb30BaHUEM
AIIEKTPOHHBIX
TabIuIl

3aKoH 0OIBIINX
YHCEel.
Br16opounsliiMeron
HCCIIEIOBAHUI.

[IpakTnueckas
pabota c
HCIIOTh30BaHUEM
3IEKTPOHHBIX
Ta0IHIL

ITpumepsl
HETIPEPBIBHBIX
CIIy4alHBIXBEJINYUH.
DOyHKIUSA
IIJIOTHOCTHU
pacrpeaeseHus.
PaBHOMepHOE
pacrpeneeHne u
€ro CBOMCTBA

3amaun,
MIPUBOIAIIUE K
HOPMaJIbHOMY

OcBauBarth IOHITHE
MaTEMaTUYECKOT 00K JaHWS.

IIpuBoauTsh 1 00CYKIATH
IIPUMEPBITPUMEHEHUS
MaTE€MaTUYeCKOro OKUIAHU.
BbraucnsaTe MaTeMaTH4YeCKOE
oxunanve. Ucnosib3oBarb
MIOHSTHE MAaTEMaTHIECKOIO
0’KMJIaHMS U €TOCBOMCTBA IIPH
pelIeHnN 3a1au.

HaxoauTs 110 U3BECTHBIM
dhopmyIaMMaTeMaTHIECKOe
0KUJAHUE CYMMBbI CITy4alHbIX
BEJIUYMH.

HaxoauTtsb 110 N3BECTHBIM
dbopMynaM MaTeMaTHYECKUE
0KUJAHUS CITyYallHbIXBEJIUYUH,
HMMEIOIINUX TEOMETPUUECKOE U
OMHOMMAIIBHOE PACTIPEICICHUS

OcBauBaTh NOHATHSA:
Jucnepcus, CTaHIapTHOe
OTKJIOHEHME CITy4alHON
BEJIMYMHBI.

HaxoauTh nucrepcurorno
pacpeneneHuro.

HaxoauTthb 1o M3BECTHBIM
bopMynaMaucIepcuIo
T€OMETPUYECKOTO U
OMHOMHUATBHOTO PACTIPEIEICHNUS,
B TOM YHCJIE B XOJI€
MPAKTHIECKOHPAOOTHI C
HCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINILL

3HAKOMHUTLCSI C BBIOOPOYHBIM
METOAOMHUCCICAOBAHUS
COBOKYITHOCTH JIaHHBIX.
H3y4yarp B X0/1€ MPAKTUYECKOU
pabOTHIC UCTIOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIHII
[IPUMEHEHNE BEIOOPOYHOTO
METO/a UCCIICAOBAHUS

OcBauBaTh MOHITHS:
HeTpepbIBHAA CITydaifHas
BEJIMYMHA, HETIPEPHIBHOE
pacripenienenue, GyHKIus
TUIOTHOCTHBEPOSTHOCTH.

IIpuBoaANTH IPUMEPHI
HENPEPBIBHBIXCIyUYaHHBIX




pacnpeneseHuto. BEJIMYMH.
OyHKIUA
YHKI Haxoauth BeposATHOCTH
IJIOTHOCTH U . .
. COOBITHH 1O JaHHOM (HYHKIIMU
CBOMCTBA
IJIOTHOCTHU, B TOMYHCIIE
HOPMaJIbHOI'O
PaBHOMEPHOTO paclpee/iCHus
pacrpeaeseHus.
OcBauBaTh NOHATHS:
[IpakTnueckas
HOpMaJlbHOEpacIlpeaeIeHuE.
pabora ¢
UCIIOJIB30BaAHUEM BBII[eJISITb 110 OIIMCAHHUIO
JJIEKTPOHHBIX CJIy‘-IaI\/JIHbIGBeJII/ILII/IHBI,
TaOITHII pacnpenenéHHble 110
HOPMaJIbHOMY 3aKOHY.
IIpuBoauTs NpUMepHI 331a4,
MPUBOJALINX K HOPMAJIbHOMY
pacnpenenenuto. Haxonute
YK CIIOBBIEXAPAKTEPUCTUKU
HOPMAaJIbHOT'O paclpeiesieHus 1o
WU3BECTHBIM (pOopMyJiaMm.
Pemars 3a1aun, cBsI3aHHbBIE C
MIPUMEHEHUEM CBOWCTB
HOPMAaJIbHOTOpACIIPEACIICHUN, B
TOM YHCJIE€ C UCIOJIb30BaHUEM
AJIEKTPOHHBIX TAOTHII
[loBTOpEHME, 40 OcHoBHbIE Pemware  mpukitagHbie
00o001eHme, MOHATHUSA Kypca 3a/1aud U3 Pa3IMYHBIX
CcUCTEMaTU3aIus anredOpbIv Havas oOnacred  Hayku WU
3HAaHUI MaTeMaTH4ECKOT pEalbHOM  KU3HU  C
0 aHaJIK3a, MIOMOIIBI0  OCHOBHBIX
o0o01ieHue u HOHATHUH Kypca anredpsl
CUCTeMaTH3alHs u Hayvaj
3HAHUI MaTEMaTHYECKOTO
aHanMu3a. Br16upath
ONTUMAJIbHBIE CIOCOOBI
BBIYUCIICHH.

Hcnonbp30Bath Aiis pelieHust
3a/ladypaBHEHMs], HEPAaBEHCTBA
U CHCTEMBI YPAaBHEHU,
cBoiicTBa pyHKIMI 1
rpadukoB




PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

MNOACHUTEJIBHASA 3AIIMCKA

BaxxHOoCTh y4eOHOTO Kypc T€OMETpPHH Ha YPOBHE CPEIHETo o0Iero o0pa3oBaHus 00yCIOBICHA
NPAaKTHYECKOH 3HAYMMOCTBIO METANpEeIMETHBIX W MPEIMETHBIX PE3YyJIbTaTOB O0Y4YEeHUS T€OMETPUH B
HANpaBICHUU  JMYHOCTHOTO  Pa3BUTUs  oOOydarommxcs, (GOpMHUpPOBaHUS  (PYHKIHMOHAIBHOM
MaTeMaTH4eCKON TPAaMOTHOCTH, M3Y4YEHUs IPYruX y4eOHBIX AMCHMIUIMH. PasButne y oOydarommxcs
NPaBWIBHBIX TPEJCTABICHUA O CYINIHOCTH M TIPOUCXOXKACHHH TI'E€OMETPHYECKHUX aOCTpaKIni,
COOTHOUIEHUH PEATBHOTO U MICATBHOTO, XapaKTepe OTPaKCHUAMATEeMaTHYeCKOH HAyKOW SBICHUH H
IPOIIECCOB pEalbHOTO MHpA, MeCTe TEeOMETPHHM B CHCTEME HAayK M pOJIM MaTeMaTHYeCKOTro
MOJEIMPOBAaHUS B HAYYHOM II03HAHUU U B TPAKTHKE CIIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHPOBO33pCHHSI OOYYAIOLIMXCS, a TAK)KE€ KAyeCTB MBIIUICHHUS, HEOOXOIUMBIX JUIs aJanTalud B
COBpPEMEHHOM ofmiecTBe. [ 'eomeTpusi sABIsSETCS OAHUM M3 0a30BBIX NPEIMETOB Ha YPOBHE CpPEIHETO
oOuiero o0pa3oBaHus, Tak Kak OOECHeurBaeT BO3MOKHOCTb M3Y4YEHHs KaK JUCLMILINH

eCTeCTBeHHO'HaquOﬁ HaIlIpaBJICHHOCTHU, TaK U FYMaHHTapHOﬁ.

Jlornyeckoe MbIUIEHUE, POPMUPYEMOE TPH HM3YUYCHUM OOYYAIOIMMHUCS TMOHATUMHBIX OCHOB
TEOMETPHUH U MOCTPOCHUH LEMOYKH JIOTHUECKUX YTBEPKICHHUIB X0/1€ pEIICHUs TeOMETPUUYECKHX 3a/1a4,
YMEHHUE BBIJIBUTATh M OMPOBEPraTh TMIIOTE3bI HEMOCPEICTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUU 3a/1a4
€CTECTBEHHO-HAYYHOT'O IIUKJIa,B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX 00JacTsIX
NesITeIbHOCTH YenoBeka. OpreHTalus 4eJI0BeKa BO BpEMEHHU U IPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE
€ro COLMAIILHOrO OBITHS, (JopMa OTPAXKEHUSI OKPYKAIOILIET0 MHUPA, YCIOBUE YCIEHIHOIO MO3HAHUS U
aKTUBHOI'O IpeoOpa3oBaHus JeicTBuTeNbHOCTH. OnepupoBaHUE NPOCTPAHCTBEHHBIMU 0Opa3aMu
00BbeTMHSET pa3Hble BUABI YIeOHOW U TPYIOBOU NESTEIHHOCTH, SBISETCS OMHUMHU3 MPOPECCHOHATIHLHO
Ba)XHBIX KayecTB, MOITOMY aKTyajbHa 3ajadya (popMupoBaHUS y 00ydaroLUMXCs MPOCTPAHCTBEHHOTO
MBIIUIEHHSI KaK Pa3HOBHIHOCTH 0OpPA3HOTO MBIIIUIEHUS — CYIIIECTBEHHOIO KOMIIOHEHTAa B IOJITOTOBKE K
IIPAKTUYECKOMN AEATEIbHOCTU 110 MHOTUM HAIIPaBJICHHUSM.

enp ocBoeHust mporpaMMmbl yueOHoro kypca «l'eomerpus» Ha 6a30BOM YpOBHE OOY4YEHMS —
0011eo0pa3oBaTeabHOE M OOIIEKYIBTYPHOE pa3BUTHE O0yUaIONINXCs Yepe3 o0ecreueHrne BO3SMOKHOCTH
HpI/IO6pCTeHI/I$I N HCIOJB30BaHUA CHUCTEMATUUYCCKHUX TI'C€COMCTPHYCCKUX 3HaHUH WU )leﬁCTBHﬁ,
CreU(UYHBIX TEOMETPUH, BO3MOXXHOCTH YCIEITHOTO IPOIOIDKEHUST 00pa30BaHuUs 1O CIIEHUATBHOCTSM,
HE CBA3AaHHBLIM C IPUKJIAJHBIM HUCIIOJIB30BAHUCM I'COMETPHUH.

[IpropuTeTHEIME 3a/1a4aMH OCBOEHUS yueOHoro Kypca «I['eomeTpun» Ha 6a30BoM ypoBHe B 10—
11 kiraccax ABISIOTCH:

(dbopMHUpOBaHNE MPEACTABICHUS O TE€OMETPUM KaK YaCTH MUPOBOM KyIbTYphl U OCO3HaHME €€
B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM;

¢dbopMHUpOBaHHE MPEACTABICHUS O MHOIOIpAaHHMKAaX W TeJaX BpAIIEHUS KaK O BaKHEHIIUX
MaTeMaTUYeCKUX MOJEJIAX, MO3BOJSIOUINX ONUCHIBATh W M3ydaTh pPa3HbIE SIBICHUS OKPYXKAIOUIETO
MUDPA;

dbopMupOBaHWE YMEHHS pacro3HaBaTh Ha 4YEPTEXKaxX, MOJEISIX W B PEATbHOM MHPE
MHOTOTPAaHHUKH U Te€Jla BPALCHUS;

OBJIAAICHUC METOJaMH PCIICHHUA 3aaa4 Ha IMOCTPOCHHUSA Ha 1/1306pa)KCHI/I${X IPOCTPAHCTBCHHBIX
buryp;

CbOpMI/IpOBaHI/Ie YMCHHUA OINCPpHUPOBATH OCHOBHBIMU IIOHATHAMHU O MHOTOTpaHHHMKaX H TEJIax
BpalCHuA U UX OCHOBHBIMU CBOﬁCTBaMH;

OBJIaJICHHE aJITOPUTMAaMH PEIlIEHUs] OCHOBHBIX THIOB 3aja4, (OpMHpOBAaHUE YMEHHS IPOBOAUTD
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HECJIIOKHBIC OO0Ka3aTCIbHBIC PACCYXICHHA B XOAC PCHICHUA CTCPCOMCTPHUYCCKUX 3alad M 3aJad C
MMPAKTUYCCKUM COACPKAHHUCM;

Pa3BUTHUEC HHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIocoOHOCTEH o6yqa}0umxc;1, MMO3HaBaTEIILHOM
AKTUBHOCTHU, HCCIICAOBATCIBCKHUX YMGHHfI, KPUTHYHOCTH MBIIIIJICHUS

¢dbopMupoBanue GyHKIIMOHATILHOW IPaMOTHOCTH, PEJIEBAHTHOM F€OMETPHUH: YMEHUE PAaCIIO3HABATh
MPOSIBIICHUSI TEOMETPUYECKUX TMOHITHIA, OOBEKTOB M 3aKOHOMEPHOCTEH B PEATbHBIX >KU3HCHHBIX
CUTyallMsiX W TMPU HU3YUYEHUU JPYrUX Y4YeOHBIX TPEIMETOB, IMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIMPOBATh UX HA S3BIKE TEOMETPUU M CO3/aBaTh T'€OMETPUUYECKUE MOJCIH,
MPUMEHSTh OCBOCHHBIN IT'€OMETPUYECKUI ammnapar AJs perieHusl TPakTUKO- OPUECHTHUPOBAHHBIX 3a/1ad,
WHTEPIPETUPOBATH U OLIECHUBATH MOJY4YCHHBIEPE3YJIbTATHI.

OTIMYUTEIbHOH OCOOEHHOCTHIO ImporpamMmsal 110 I'€OMETPUHU SABIACTCA BKIIOYCHHE B KYypC
CTCPCOMCTPHHU B Ha4dYaJIC Cro H3YYCHHUM 3a4al, pCIIACMbIX HAa YPOBHC MHTYUTUBHOI'O IIO3HAHUSA, U
OHpeI[eJIéHHBIM O6p330M OpraHnu30BaHHas pa60Ta Haag HHMH, 4YTO CHOCO6CTBYIOT Pa3BUTHUIO
JIOTUYCCKOI'0 U MPOCTPAHCTBECHHOTOMBIIIIJICHUA, CTUMYJIIMPYCT NPOTCKAHUC HHTYUTUBHBIX IIPOLECCOB,
MOTHUBUPYCTK I[aJ'IBHeﬁI.HeMy HU3YYCHUIO IIPEAMCTA.

[Ipennourenue oTaaéres HArIAIHO-KOHCTPYKTUBHOMY METO/ly 00YUYEHHMsI, TOECTh TEOPETUUECKHE
3HaHHUA UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH MPEAMETHO- MPAKTUYECKON AeATeNbHOCTU. Pa3Butue
IPOCTPAHCTBEHHBIX MPEJICTABICHUIY O00yJaroImuXxcs B Kypce CTEpEOMETPHUU TPOBOIMTCSA 3a CUET
peuieHuss 3ajJad  Ha CO3JaHHE IIPOCTPAHCTBEHHBIX O00pa3oB M 3a7ad Ha OINEPUPOBAHUE
IPOCTPAHCTBEHHbIMM oOpa3amu. Co3znaHue o0Opa3za MPOBOAUTCS C ONOPOM HAa HAIISAHOCTb, a
OllepUpOBaHKE 00pa3oM — B YCIOBHAX OTBJICYEHHS OT HAIJISAHOCTH, MBICIEHHOTO H3MEHEHHS €ro
HCXOJJHOTO COJIEPIKaHMSL.

OCHOBHBIMHU COJepXKaTeIbHBIMU JMHUSIMU yueOHoro kypca «I'eomerpusi» B 10-11 kmaccax
ABISIIOTCA:  «MHOrorpasHukn», «lIpsiMple M IIOCKOCTM B IPOCTpaHCTBE», «Tena BpaleHus»,
«BeKTopel U KOOPAMHATHI B IIPOCTPAHCTBEY.

dopMUpOBAHHUE JIOTUYECKUX YMEHUHN PACTIPEIENISIETCS HE TOIBKO M0 COACP>KATEIbHBIMIIMHUSAM, HO U 110
rojam o0y4eHusl Ha YpOBHE CPETHET0 001Iero o0pa3oBaHMmsl.

Copnepxanue 00pa3oBaHusi, COOTBETCTBYIOIIEE MPEIMETHBIM pPe3yIbTaTaM OCBOCHHUS POTrpaMMBbl
[0 T€OMETPHUH, pacHpeAeiEHHbIM MO ToAaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKHUM OOpa3oM, YTOObI
OBJIaJICHUE TE€OMETPUYECKHUMH TOHATUSMU U HaBbIKAMHM OCYLIECTBISUIOCH IOCIENI0BATEIbHO MU
HOCTYNAaTeNbHO, C COOIOJICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAIUCH B
OO0IIyI0 CUCTEMY IF€OMETPUUECKUX IPEACTABICHNUN 00yUYaroIUXCsl, paciupsis U yriiyosss e€, oopasys
IIPOYHBIE MHOYKECTBEHHBIE CBSI3H.

OO0miee yuciIO 4YacoB, PEKOMEHIIOBAHHBIX [UJIi HM3YYEHHS Y4eOHOTO Kypca

«["eometpusi» — 102 gaca: B 10 kimacce — 68 gacoB (2 4aca B Hezento), B 11 kimacce — 68 gaca (2 gac B
HEJIEIIO).

COJEPXAHUE OBYYEHUSA
10 KJIACC
IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE MOHATHS CTEpPEOMETpUHU. Touka, mpsMas, MIOCKOCTh, MpocTpaHcTBO. [loHsATHE 00
AKCHOMaTHUYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHHU CIIEACTBUS U3 HUX.

B3aumHoe pacrnonokeHre NpPSAMBIX B TMPOCTPAHCTBE: IMEpeceKarolrecs, NapaiielbHble U
ckpenBatonuecs npsamele. [lapamienbHOCTh NPSMBIX U IIOCKOCTENB MPOCTPAHCTBE: MapajlieIbHbIE
IPsIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX NPAMBIX, TAPATUIETBHOCTD IPSIMOU U IIIIOCKOCTH. Y TIIbI
C COHANpAaBJICHHBIMU CTOPOHAMH, YIroll MeEXAy NpsAMbIMH B mpocTpaHcTBe. llapamnenbHocTb
IJIOCKOCTE: TMapajuiesibHble IJIOCKOCTH, CBOMCTBA MapaulebHBIX IUIOCKocTel. [Ipocreitmme
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IIPOCTPAHCTBEHHBIE (PUTYPBI HA MIIOCKOCTH: TETPaAdIp, KyO, Mapaienenumne]], IoCTPOeHNE CEYSHHI.

[lepneHuKyISIPHOCTh MPSIMONW U IUIOCKOCTHU: MEPHEHIUKYISIPHBIE TMPSMbIE B MPOCTPAHCTBE,
IpsIMbIE NIAPAJUIEIIbHBIE U MEPIEHANKYIISAPHBIE K TUIOCKOCTH, PU3HAKIIEPIEHAUKYJISIPHOCTH MPSAMOU U
IJIOCKOCTH, TEOpPEMA O MPSAMOM MEPHEHAUKYISIPHONU IIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YrOJI MEXKIY
NPSMOM M TUIOCKOCTBIO, JBYTPAHHBINA YroJl, TMHEHUHBINA yroa AByrpaHHoro yria. llepneHauxynsp u
HAKJIOHHBIC: PACCTOSTHUEOT TOUYKH JO IJIOCKOCTH, PACCTOSIHHUE OT MPSIMOM /0 TJIOCKOCTH, MPOEKIIMS
¢burypsl Ha TUIOCKOCTh. llepneHANKYISIpPHOCTh IJIOCKOCTEH: MpHU3HAK MEPIEHIUKYISIPHOCTU ABYX
mockocrei. Teopema 0 TpEX NEPHEHAUKYIIAPaAX.

MHOrorpaHHuKH

IloHsATHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOIDAHHHUKA, BBIIYKJIbIE W HEBBIITYKIIbIC
MHOTOTPaHHMKH, pa3BEPTKa MHororpaHHuka. IIpusma: N-yrosbHas npusMa, rpaHd U OCHOBaHUsA
IPU3MBL, NIpsIMasi U HAKJIOHHAs MPU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenunen,
IPSIMOYTOJIBHBIN MapajuleNieNine] U ero cBoicrtBa. Ilupammpa: n-yrosibHas NUpaMula, I'PaHU H
OCHOBaHUE IUpaMHibl, OOKOBas U TMOJHAs IOBEPXHOCTh NUPAMMJIbI, MpaBUIbHAs U ycEeUEHHas
NUpaMKua. DJIEMEHTBl IPU3Mbl U NUpaMubl. [IpaBuinbHbBIE MHOTOTPaHHUKU: IOHATHEPABUIBLHOTO
MHOT'OI'PAHHMKA, IPaBUJIbHAS IIPU3MA U NIPABUIIbHAS MUPAMU/IA, IIPABUIIbHAS TPEYTOJbHas IMPAMUJIA U
IpaBUIbHBIN TeTpasap, ky0. IlpencraBieHue o mpaBUIIBHBIX MHOTOIPaHHUKAX: OKTa3Ap, 10AEKadap U
ukocadip. CeueHus: NpU3MbIU TUPaAMUJIBIL.

CI/IMMeTpI/IH B ITPOCTPAHCTBC: CUMMCTPUSL OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI
CUMMCTPUHU B ITUpaMUJax, HapaJuICICIIUIICAaX, IPaBUJIbHBIX MHOTOTpaHHUKAaX.

Boruncnenne »1neMEHTOB MHOTOTPAaHHUKOB: pE&Opa, nuaroHanu, yrael. [lnomaas OGokoBoit
MOBEPXHOCTH W TIOJHOW MOBEPXHOCTU MPSAMOW MPHU3MBI, ILIOMAAh OCHOBAHHIA, TeopemMa O OOKOBOI
MOBEPXHOCTH NpsAMON mpu3Mbl. [lmomane OOKOBOM MOBEPXHOCTH W TIOBEPXHOCTH IPABUIBHOU
NUpaMubl, TEOpEMa O IUIOMAaU yceu€HHoM nupamuzbl. [lonstue o0 o6béme. OOBEM NMUpaMuUBbI,
MIPU3MBL.

[TomoOubIe Tena B nmpocTtpaHcTBe. COOTHOMICHUST MEXTY TUIOMIAIIMUAIIOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEI.

11 KIIACC
Tena Bpamenus

[Hunuaapuyeckass MOBEPXHOCTb, OOpa3yrolue  IMIMHAPUYECKOM  MOBEPXHOCTH,  OCh
WIMHAPUYECKOW nmoBepXHOCTU. L{uanHap: ocHOBaHMS UM OOKOBasi MOBEPXHOCTh, 0Opa3yromias u och,
IUIOINAAb OOKOBOI U IIOJHOM MOBEPXHOCTH.

Konunyeckas moBepXHOCTh, 00pa3yroIre KOHHYECKOW MOBEPXHOCTH, OCh U BEPITNHA KOHUYECKOM
noBepxHocTu. KoHyC: OCHOBaHME M BeplInHA, oOpasylolias W OCh, IUIONMAAh OOKOBOW M TOJHOU
MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrollKe U BHICOTa, OCHOBAHUS M OOKOBasi TOBEPXHOCTb.

Chepa u map: LEHTp, paauyc, JIuUaMeTp, IUIOUIaAb MOBEepXHOCTH cdepbl. Bzanmuoe
pacmonoxeHue cepsl U TUIOCKOCTH, KacaTelabHasl IIIOCKOCTh K cepe, miomanab cepsl.

N306paxeHue Ten BpallleHus Ha II0cKocTu. Pa3BépTka IUIMHApa U KOHYcCA.

KoMOuHamu ten BpaileHuss U MHOTOTPAaHHHKOB. MHOTOTpaHHUK, OMHMCAHHBIN OKOJO chepsl,
ctepa, BIIMCaHHAs] B MHOTOTPAHHUK, WUJIM TEJIO BPAIICHHUS.

ITonsarue 06 o6bpéMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBLHOTO
napaenenunena u cieacTeus u3 He€. O0bEM nunuHApa, kKonyca. O0BEM Mapa v MI0maas CQepsl.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOIICHUS MEXY IJIOMIAASIMH MTOBEPXHOCTEH, 00BEMaMu
MOJOOHBIX TEI.

Ceuenust nwmHApa (MapajuieTbHO U MEPIEHIUKYISIPHO OCH), CEYEeHHUsI KOHyca (MapajielbHoe
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OCHOBAHHMIO U TIPOXO/ISIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.
BeKTopbI H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B npocTpaHcTBe. CIIOKEHHE M BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4ucio. PasmoxkeHue Bekropa N0 TpEM HEKOMIUIAaHApHBIM Bekropam. IIpaBuio
napayuienenunena. Pemenue 3amad, CBA3aHHBIX C IPUMEHEHHEM IIPAaBHJI JCUCTBUU C BEKTOPAMH.
[IpssmoyroisibHast cucremMa koopauHar B npocrpancTse. Koopaunatel BekTopa. [Ipocrenmme 3apaun B
KOOpAMHATaX. Yol MexAy BekTopaMu. CKalspHOE IPOMU3BEICHHE BEKTOPOB. BpluucieHue yrios
MEXAY IPSIMBIMH U IUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IIPU PELLIEHMH T'€OMETPUYECKUX 3a1a4.

MNPEJIMETHBIE PE3YJIbTATHBI
K koniy o0y4yenus B 10 ki1acce 00y4aronuiics moayquT CiaeIylonue NpeIMeTHbIC Pe3yIbTaTh:
OIIepUPOBATH MOHATUSAMU: TOUKA, NPSAMas, IIIOCKOCTh;
MIPUMEHATHh AKCUOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPHU PEIICHUH T€OMETPUYECKUX 3a/1a4;
OTIepUPOBATH MOHATUSAMU: APAJUIETLHOCTD U NEPIIEHANKYISIPHOCTh MPSIMBIX U MIOCKOCTEH;
KJIaCCU(PUIIMPOBATh B3AUMHOE PACIIOJIOKEHHUE MPSIMBIX U TJIOCKOCTEHB MPOCTPAHCTBE;

OTIepUPOBATH MOHATUSAMU: IBYTPAHHBIN YTOJI, TPaHU IBYTPAHHOTO yTJia, pedpo IBYrpaHHOro yria,
JIMHEWHBIN YroJl IByTPAHHOIO YIJIa, FpajyCHas Mepa JIByrpaHHOrOyTJIa;

OIICPUPOBATDH IMOHATHUAMU: MHOI'OTPAHHUK, BLIHYKJ'IHﬁ n HeBbIHYKHLIfI MHOI'OI'paHHHUK, 9JICMCHTLI
MHOI'OrpaHHHuKa, HpaBI/IJIBHHﬁ MHOI'OI'paHHUK;

pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (IUPaMUa, TPU3Ma, MPSMOYTOJbHBIN
napajuiesienumne, Kyo);

KJ'IaCCI/I(bI/II_[I/IpOBaTb MHOTI'OI'paHHHKH, BBI6I/Ipa$I OCHOBaHHUA JIA Knaccnq)nxaunn (BBIHYKJIBIe n
HCBBIIMMYKJIBIC MHOT'OI'paHHUKH, TPAaBUJIIBHBIC MHOIOIpaHHUKH, MNOPAMBIC W HAKJIOHHBIC IIPHU3MBI,
napannenennnempl);

OINCpHUpOBaATh IOHATUAMU: CCKyUIasd IIJIOCKOCTb, CCYCHHWEC MHOTOTPAaHHHKOB, OOBSACHSATH
IMPUHIUIIBI TIOCTPOCHUS CC"ICHI/II\/’I, HCIIOJIB3YA MCTO CJIICHIOB;

CTPOUTH CEYEHUS] MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBIIOJIHSATH (BIHOCHBIE) MIIOCKUE YEPTEKU
U3 PUCYHKOB IPOCTHIX O0BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y;

pemiaTth 3aJa4d Ha HaAXOXJACHUC T'COMETPHUUYCCKUX BCIWYWH II0 06pa3uaM WX aJIropuTMam,
MMPUMCHSA U3BECTHBIC aHAJITUTUYCCKUC METOABI ITPU PCHICHUNU CTAHAAPTHBIX MATCMATUYCCKUX 3a/1a4d Ha
BBIYHMCJICHUC paCCTOSIHI/Iﬁ MCKAY ABYMsS TOYKAMH, OT TOYKH OO prIMOI\/’I, OT TOYKH 10 IIJIOCKOCTHU, MEIKAY
CKPCIIUBAOIIUMUCS ITPSAMBIMH,

peliaTth 3aJa4d Ha HAXOXKIACHUC TICOMCTPHYCCKUX BCJIWYHH I10 06pa3uaM WK aJIropuTt™Mam,
MMPUMCHAA HU3BCCTHLIC AHAJIUTUYCCKHUC MCTOABI MPH PCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3aJ1ayq
Ha BBIYHCJIICHUC YTJIOB MCXKAY CKPCIIHUBAIOIIUMUCA NPAMBIMU, MCKIY HpHMOﬁ " IIJIIOCKOCTBIO, MEXKIY
IJIOCKOCTAMU,ABYI'PAHHBIX YTJIOB,

BBIYUCIISITh OOBEMBI W TUIOMIAJAM TOBEPXHOCTEH MHOTOTPAHHUKOB (Mpu3Ma, MHUPAMHIA) C
npuUMEeHEeHHeM (QOpMyJ, BBIUUCISITH COOTHOIICHHS MEXKAY IUIOMIAIIMU TMOBEpXHOCTEH, 0O0BEMamMu
MOT00HBIX MHOTOT'PAHHHUKOB;

ONEpUPOBATh MOHATHAMH: CUMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CHMMETPHH,
LEHTP, OCh U IUIOCKOCTh CHMMETPHH (PUTYPHI;

U3BIIEKaTh, MPeoOpa3oBBIBATh M HMHTEPIPETUPOBATh HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, NpeACcTaBlIeHHYIO Ha YepTexax U pUCYHKaX;

MIPUMEHSTH TeOMETpUUecKre (GaKThl AJIS pEIICHUs] CTEPEOMETPUUYECKHUX 3a71ay, MPeaoaralnmx
HECKOJIbKO IIaroB PELICHMs, €CIM YCJIOBUs NMPUMEHEHHs 33JaHbIB IBHOU (popme;
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MPUMEHSTh POCTEHIINe MPOrpaMMHBIE CPEJCTBA U JEKTPOHHO- KOMMYHUKALMOHHBIE CUCTEMBI
IIPU PELICHNUU CTEPEOMETPUUECKUX 3a/1a4;

IIPHUBOJUTH IMPHUMEPHLI MATEMATHYCCKUX 3aKOHOMepHOCTCﬁ B IMPpUPOJAC U XU3HH, PACIIO3HABATH
IMPOSABJICHUC 3aKOHOB '€COMCTPUU B UCKYCCTBE;

[IPUMEHATH [TOJIYYCHHBIEC 3HAHUSA Ha IIPAKTUKE: aHAIIM3UPOBATh PEaIbHbIC CUTYallUU U IPUMEHATH
U3yYCHHBIC TIOHATHUS B MPOLIECCE MOUCKA PEIICHHs] MaTeMaTHUECKH C(HOPMYIMPOBAHHON MPOOIEMBI,
MOJZEIIMPOBATh DPEAIBHBIE CUTYallMU HA S3bIKE IE€OMETPUH, HCCICAOBATH IIOCTPOCHHBIE MOJIEIHU C
UCTIOJIb30BAaHUEM T€OMETPHUECKUX TOHATHH M TEopeM, ammapara aireOphl, pemaTh MpPaKTHYECKHe
3a/1a4y, CBA3aHHBIC C HAXOXKICHUEM I€OMETPUUECKUX BEJIUYUH.

K koniy o0yuenus B 11 kiacce o0ydaromuiicst HAyqUTCS:

OIICpHUPOBATH TMOHATHAMHU: NUIUMHAPHUYCCKAA ITOBCPXHOCTD, 06p33yIOH_II/I€ HHHHHIIpH‘IeCKOﬁ
MIOBEPXHOCTH, IMIIMHJIP, KOHUYECKAs TIOBEPXHOCTh, 00pa3yroIIne KOHUYECKON MOBEPXHOCTH, KOHYC,
chepuyeckas MOBEpXHOCTH;

pacro3HaBaTh Teja BpaleHus (IUIUHAP, KOHYC, cdepa U map);00bsICHITh CIIOCOOBI
TIOJTYYCHUS TEJI BPAIICHUS;

KJIaCCI/I(bI/II_II/IpOBaTB B3aMMHOC PACIIOJIOKCHUC C(bepbl H IINIOCKOCTH,; OIICPpUPOBAThb IOHATHUAMMU:
IHapOBOfI CEIrMCHT, OCHOBAaHHEC CCTMCHTA, BBICOTA

CCIrMCHTA, mapOBoﬁ CJ'IOﬁ, OCHOBAHHEC IIapOBOI'0 CJIOA, BBICOTA HIAPOBOI'O CJ'IOH,H.I&pOBOfI CCKTOp;

BBIYHCIIATH 00BEMBI U ILIOMIAIH IOBEPXHOCTEH TN BPAICHHS, T€OMETPHUICCKUXTEI C
npuUMeHeHueM Gopmyi;

OIIEPUPOBATH TOHATUAMHU: MHOTOTPAHHUK, BIHCAHHBIA B c(hepy W OMUCAHHBIMOKOIO CHEPHI,
cdepa, BIMCaHHAsi B MHOTOI'PAaHHUK MJIH TEJIO BPAIEHUS;

BBIUHCIIATh COOTHOUICHHSI MEXAY IJIOLIAASMHU IMOBEPXHOCTEN M 00bEMaMUIIONOOHBIX TE;
n300pakaTh U3yyaemble (UTYpBI OT PYKHU U ¢ TPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOJHSATH (BBIHOCHBIE) INIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY,
cOOKyY, CHU3Y, CTPOUTh CEUCHHS TEJI BPALCHHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH M MpeoOpa3oBbIBATH HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaX U PUCYHKAX;

ONCprUpOBATH NOHATUCM BEKTOP B IIPOCTPAHCTBE;

BBINIOJIHATD JIEMCTBUS CIIOKEHUSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB U YMHOXXEHHS BEKTOpa Ha
YHCII0, OOBICHITH, KAKUMH CBOMCTBAMU OHM 00JIafaloT;

MMPUMCHATD IIPAaBUJIIO ITAPpAJUICIICTIMIICAA,

OIICpHUPOBATH NOHATUAMHU: ACKAPTOBLI KOOPAHWHATEI B IIPOCTPAHCTBE, BEKTOP, MOJYJIb BCKTOpPA,
PaBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpPA, YroJl MCKAY BCKTOPAMH, CKAIKIPHOC NPOU3BCACHUC
BEKTOPOB, KOJINIMHCAPHBIC 1 KOMITIJITAHAPHBIC BEKTOPLI;

HaxoquTb CyYyMMY BCKTOPOB M IIPOU3BCACHUC BCKTOpAa Ha YHUCIO, YroJl MCKAY BCKTOpaMH,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJUIMHCAPHBIM BEKTOPAM;

3a1aBaTh IMJIOCKOCTb YPABHCHUCM B HCKapTOBOﬁ CUCTCMC KOOPAUHAT,

MIPUMEHSTh FeOMeTpHUecKHe (PaKkThl AJIs PELICHUS] CTEPEOMETPUUECKUX 3ajay, IPEANOoaraomux
HECKOJIbKO IIaroB PELIeHUs, €CIIM YCIOBHUS MPUMEHEHUs 3aJlaHbIB sIBHOH (opMme;

pemars MpocTellIne TeoOMEeTpUYECKHEe 3a/adl Ha MPUMEHEHHE BEKTOPHO- KOOPAWHATHOTO
METO0/1a;
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pelaTh 3aa4i Ha JOKa3aTCIIbCTBO MATEMATUUCCKHUX OTHOIIICHUH U HaXOXIACHUCTCOMETPUUCCKUX
BCJIIMYHH I10 06pa3uaM WK aJIrOpUuT™MaM, MPpUMCHAA U3BCCTHBICMCTOABI IPU PCIICHUN CTAHAAPTHBIX
MaTeéMaTHYCCKUX 3a1a4,

IIPUMEHATH IIPOCTEUINE IPOTPAMMHBIE CPEICTBA U NIEKTPOHHO- KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1ay;

MNPUBOAUTH MPHUMEPLI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIPUPOJAC U KXKU3HU, pACIIO3HABATH
IIPOSABJICHHUE 3aKOHOB I'COMCTPHUHU B UCKYCCTBE;

MIPUMEHSATD MOJTYYCHHBIC 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATh PEAIbHbIC CUTYAIIMU U IPUMEHSTh
M3YYCHHbIC MOHATHS B IpPOIECCe MOMCKA PEIIeHUs MaTeMaTUYecKu cHOpMYIHpPOBAHHOU MPOOIIEMBI,
MOJICJIMPOBATh pEaAJIbHbIC CUTYallMu Ha SI3bIKE T€OMETPHUH, HCCIIE0OBAaTh IMOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHITHM W TeopeM, ammapara anreOpbl, pemarb MpaKkTHYeCcKHe
3a/1a4M, CBSI3aHHBIE C HAX0XK/IEHUEM T'€OMETPUYECKUX BEJIMUKH.
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TEMATHYECKOE IINTAHUPOBAHUWE

10 KJIACC

IIJIOCKOCTEN B
IIPOCTPAHCTBE.

[TapannensHOCTH
IPSIMBIX B
MIPOCTPAHCTBE.

N300paxkenue
MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX
¢buryp Ha IIOCKOCTH.

Teopemsl 0
HapaIeIbHOCTH
IPSIMBIX U IIJIOCKOCTEMN
B IIPOCTPAHCTBE

HaunmenoBanue pasaena KonunuectBo OcHOBHOE OCHOBHBIE BU]IbI
(Tembl) Kypca 4acoB coaepKaHue JIeSITeNIbHOCTH
oOyyJaronmxcs
Brenenue B 4 OCHOBHBbIE TOHATHS [lepeuncnarb OCHOBHBIE
CTEPEOMETPHIO Tr€OMETPUH B ¢burypsl B IpOCTPaHCTBE
npoctpanctee. Touka, (Touka, mpsimasi,
npsiMasi ¥ MJIOCKOCTh B | TIOCKOCTH),
IIPOCTPAHCTBE, bopmynupoBaTh TpU
AKCHOMBI aKCHOMBI 00 UX
CTEPEOMETPUHU U B3aMMHOM
CJEICTBUS U3 HUX pPacnoIOKEHUU U
TonsTHE 06 WJUTFOCTPUPOBATH 3TU
AKCHOMATHUCCKOM aKCHOMBI IPUMEpaMH 13
MeToze OKpY>KaroIeu
00CTaHOBKH.
DopMyJIHpOBATh U
JI0Ka3bIBaTh TEOPEMY O
IJIOCKOCTH, MPOXOASIICH
yepes NpsIMyIo U He
JIeXKaIlyI0 Ha HEW TOYKY,
1 TEOPEMY O IMIIOCKOCTH,
MPOXOISIIEH Yepe3 ABe
MepeCEeKaArIINECs
psiMbIE
ITapaieapHOCTD 6 B3aumHoe ®opMyIHpoOBaTH
IIPAMEIX, IAMOH H PaCIOJIOKEHUE TIPSIMBIX | OTpPEACIICHHE
u napajuieIbHbIX MPSMBIX B
IUIOCKOCTH MIPOCTPAHCTBE,

bopmMynupoBaTh U
JIOKa3bIBaTh TEOPEMBI O
napauIebHBIX MPSIMBIX;
O0BACHATH, KAKHE
BO3MOJXKHBI CITy4an
B3aUMHOTO PACIOI0KEHHSI
IPSIMOH | TUIOCKOCTH B
NPOCTPAHCTBE, U
PUBOJUTH
WLTFOCTPUPYIOIIUE
NpUMEPBI U3 OKPYKAFOIIEH
00CTaHOBKU;
bopmynupoBaTh
orpe/eNICHNE
napauIebHBIX MPSIMOU 1
IUIOCKOCTH,
(bopmMynupoBaTh U




JIOKa3bIBaTh YTBEPIKICHUA
0 MapajuIeIbHOCTU MPSAMOI
Y TJIOCKOCTH (CBOMCTBA U
MPU3HAK); peuaTh 3a1a4u
Ha BBIYUCJIICHUC U
JI0Ka3aTeNbCTBO,
CBsA3aHHBIC CO B3aUMHBIM
PacCIOJIOKEHUEM IIPSIMBIX U
IJIOCKOCTEMN

B3auMHoe pacnosnoxxeHue
MPSIMBIX B POCTPAHCTBE.
VYron Mmexay 1Byms
PSIMBIMHU

Paccrosinus Mexay
¢burypamu B
HPOCTPAHCTBE. YTJIbI B
IPOCTPAHCTBE.

CxkpemuBaromuecs
npsiMbIE B
IIPOCTPAHCTBE. YTOI
MEXy HUMH.

[TapannensHOE
MIPOSKTHPOBAHKE U
nuzoopaxenue uryp.

I'eomerpuyeckue
MeCTa TO4EK B
IIPOCTPAHCTBE.

OO0uuit
MIEPIICHIUKYIISP IBYX
CKPEIIUBAIOIINUXCS
MPSIMBIX.

MeTobl HaX 0K ICHHS
pPacCTOAHUN MEKIY
CKPEILMBAOLIUMHUCS
MPSIMBIMU

OOBACHATE, KaKue
BO3MOJXKHBI CITydan
B3aUMHOI'0
PacTOI0KEHUS IBYX
IPSIMBIX B IIPOCTPAHCTRBE,
Y TIPUBOJIATH

WLTIOCTPUPYIOIINE
IPUMEPBI;
dbopMynupoBath
oTpenieieHne
CKPEIIUBAIOIIAXCSI
MPSIMBIX, POPMYITHPOBATH
U JIOKa3bIBaTh TEOPEMY,
BBIPXKAIONIYIO MPU3HAK
CKPEIIUBAIOIIAXCSI
MPSIMBIX, H TEOPEMY O
TJIOCKOCTH, MIPOXOISIIEH
qyepe3 OJHY U3
CKPEIIUBAIOIINXCS
PSIMBIX |

napajiIeIbHON Ipyroi
MIPSIMOM;

OOBSCHSTD, KaKHe JBa
Jy4a Ha3bIBAOTCS
COHAIpaBJICHHBIMH,
bopMynupoBaTh U
JIOKa3bIBaTh TEOpEMY 00
yriax ¢
COHAINpPaBICHHBIMU
CTOpOHaMH; OOBSICHATD,
YTO HA3bIBACTCS YIIIOM
MEXKITY
HepeCeKaAOIUMUCS
OPSIMBIMH U YTIIOM MEXITY
CKPEIIHBAOIIUMHUCS
HPSIMBIMU;

pemarh 3a7a4i Ha
BBIYHCIICHHUE U
JIOKa3aTebCTRO,
CBSI3aHHBIE CO B3aUMHBIM
pacroI0KeHUEM JIBYX




IPSAMBIX U YTJIOM MEXIY
HUMH

[TapayuenbHOCTB B3anmHuoe DopMyJIHpOBATH
IUIOCKOCTEH pacroyio’keHue olpeeneHue
IIJIOCKOCTEN B IapaJuIeIbHbIX
IPOCTPAHCTBE. IUIOCKOCTEH,
[TapanmnenbHOCTD dbopmynHupoBaTh 1
IUIOCKOCTEH B JIOKa3bIBaTh
IIPOCTPAHCTBE. YTBEPKACHUS O IPU3HAKE
TeopeMsi 0 1 CBOMCTBax
NapajuIeIbHOCTU napajuleIbHbIX
IUIOCKOCTEM B IJIOCKOCTEH,
IIPOCTPAHCTBE MCIIOJIb30BATh 3TH
YTBEPKACHUS IPU
pelIeHnu 3a1ad
Terpasap u [Tapannenenunesn. OOBsICHATD, KaKast
napauleJIenune/ CaoiicTBa ¢burypa Ha3bIBaeTCA
Mapajiiesenumesa. TETPAsIPOM U KaKas
IIpssMOyTONBHBIN
napajuleNenune10M,
napauleIenunen.

Bunasl Tetpasnpos.

JocrpanBanue
TeTpa’pa 0
napajuleJenunena.

[enTpanbHOE
MIPOEKTUPOBAHUE.

[ToctpoeHue ceuenunit
MHOT'OIPAaHHUKOB
METOJIOM MTPOEKIINH.

Teopema Menenas st
TeTpa’apa

MOKa3bIBaTh HA YepTekax
¥ MOJETISIX UX DIIEMEHTHI,
n300paXkaTh 3TH (GUrypbI
Ha PUCYHKaX,
WITIOCTPUPOBATH € UX
MOMOIIBIO PA3ITUYHBIC
Cllyuyau B3aUMHOTO
PacCIIOIOKEHUS TIPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE;
bopmynupoBaTh 1
JIOKa3bIBaTh
YTBEPXKICHUS O
CBOMCTBAX
napaiesienunesa;
00BACHATH, YTO
Ha3bIBACTCS CEYCHUEM




TeTpa’pa
(mapamnenenurena),
pelarth 3aa4u Ha
MOCTPOEHUE CEYECHUI
TeTpa’pa u
napajuiesienumneia Ha
yepTexe

IleprienIMKyIIPHOCTD
IPSIMOM U IIJIOCKOCTH

[lepnenauKyISIpHOCTD

MMPsAMBIX U IINIOCKO CTEH.

IIpu3naku
HEPIEHIUKYJIIPHOCTH
IPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

DopMyJIHpOBATH
oIpezeieHue
NEPIEHIUKYJISIPHBIX
IPSIMBIX B IPOCTPAHCTBE;
dbopmynHupoBaTh 1
JIOKa3bIBaTh JIEMMY O
NEPIEHIUKYJIIPHOCTH
JIByX IIapaJuIeIbHBIX
IIPSIMBIX K TPEThEU
npsaMoii; popMynupoBathb
OmpeeseHue IPSIMO,
NEPIEHIUKYIIPHON K
IJIOCKOCTH, U TPUBOIUTH
WUTIOCTPUPYIOIIHE
IIPUMEPBI U3 OKPYKaroIen
00CTaHOBKU,
dbopMynupoBaTh u
JIOKa3bIBaTh TEOPEMBI
(mpsiMyto ¥ 0OpaTHYIO) O
CBS3U MEXKIY
MapaJUIEIbHOCTBIO
IPSIMBIX U UX
MEePIEeHIUKYISIPHOCTHIO K
IIJIOCKOCTH, TEOPEMY,
BBIPAXKAIOIIYIO IPU3HAK
NEPIEHIUKYIIPHOCTH
MPSIMOM M TNIOCKOCTH, U
TEOpEMY O
CyILIECTBOBAaHUU U
€IMHCTBEHHOCTH IIPSMOH,
MPOXOIAIIEH uepe3
JAHHYIO TOUKY U
MEPIEHAUKYIISIPHON K
JAHHOM TIIOCKOCTH;
peaTh 3aa4M Ha




BBIYUCICHUC U
JI0Ka3aTeNbCTBO,
CBA3aHHBIC C
HEPIEHIUKYJIIPHOCTBIO
IIPSAMOM U INIOCKOCTH

Ilepnenauxynsp u
HAKJIOHHBIE. YTOJ MEXKIY
IIPSAMOM U IIOCKOCTBIO

[Tpoexmus Guryps Ha
IUIOCKOCTb.

Haxknonnrie n
MPOEKIIUH.

Paccrosanus mexny
¢durypamu B
IIPOCTPAHCTBE.

Teopema o Tpéx
NEPIEHIUKYIIApax.

OpToroHajibHOE
MIPOEKTUPOBAHUE

OOBSACHATD, UTO TAKOE
NEPIEeHIUKYIISP U
HAaKJIOHHAs K IIJIOCKOCTH,
YTO Ha3bIBACTCS
MPOEKIMEN HAKIIOHHOM;
YTO Ha3bIBACTCS
pacCTOSTHUEM: OT TOYKH
JI0 TUIOCKOCTH, MEXTY
NapajuIeIbHBIMU
IIJIOCKOCTSIMU, MEXIY
NapaJuIeIbHBIMU NIPSAMOU
U IJIOCKOCTBIO, MEXKIY
CKpEIIHBAIOIIUMUCS
MPSIMBIMU;
bopmynupoBaTh U
JTIOKa3bIBaTh TEOPEMY O
TpEX NEpNEeHIUKYIIpax u
IIPUMEHATH €€ IPU
pEILIECHNN 33/]a4;
O0OBSCHATH, YTO TAKOE
OpPTOrOHaJIbHAS MTPOEKIINS
TOUYKH ((Urypsl) Ha
IIJIOCKOCTb, U
JIOKa3bIBaTh, YTO
IIPOCKLMEN IIPSIMOM Ha




IJIOCKOCTb,
HeTePIEHIUKYIISIPHYIO K
3TOM MPSAMOU, ABJISETCA
npsiMast; OOBSICHATD, YTO
HA3BIBACTCS YTIIOM MEXTY
MPSIMOM M TNIOCKOCTBIO U
KaKUM CBOMCTBOM OH
001a1aeT; 00BSICHATD, YTO
Takoe ICHTpaIbHAS
MPOCKITUS TOYKH
(purypsl) Ha ITOCKOCTH

JIByrpaHHBIN yrouI.

[lepneHAUKYISIPHOCTH
IIJIOCKOCTEN

[Tapannenenumnen.
CBoiicTBa
MPSIMOYTOJIBHOTO
napajiejaenumnesa.

IlepnenaukynspHsie
IIJIOCKOCTH.

TpéxrpanHslii 1
MHOT'OI'PAHHBIN YIJIBL.

CBolicTBa TUIOCKHUX
YIJI0B MHOTOTPAHHOTO

yria.

CBolicTBa IUIOCKUX U
JIBYTPaHHBIX YIJIOB
TPEXTPAHHOTO YIJIa.

TeopeMbl KOCHHYCOB U
CHUHYCOB AJIs
TPEXTPAHHOIO yIJia

OOBACHATD, KaKast
¢durypa Ha3bIBaeTCs

JBYTPaHHBIM YTJIOM U KaK
OH U3MepsieTcs;
JTOKa3bIBaTh, YTO BCE
JIMHEUHBIE YTIIbI
JIBYTPaHHOTO yTJIa PaBHBI
IPYT OPYTY; OOBSACHATS,
YTO TaKOE YTOJl MEXIY
NepeceKaroIUMUCs
TUTOCKOCTSIMHU M B KaKHX
npejenax OH U3MEHsSeTCs;
¢dbopMynupoBaTh
olpeieieHne B3auMHO
NePIIECHIUKYIISIPHBIX
ILIOCKOCTEH,
bopmynupoBaTh 1
JIOKa3bIBaTh TEOPEMY O
IpU3HaKe
NEePIEHINKYISIPHOCTH
JIBYX IIJIOCKOCTEM;
0OBSICHATH, KaKOM
napaiesenurne,|
Ha3bIBACTCS
PSAMOYTOJIbHBIM,
dbopMynupoBaTh u
JTOKa3bIBaTh
YTBEPXKJIEHHSI O €r0




CBOMCTBAX; OOBSICHSTD,
Kakas urypa
Ha3bIBACTCS
MHOTOTpaHHbIM (B
YaCTHOCTH,
TPEXTPAaHHBIM) YTJIOM U
KaK Ha3bIBAIOTCS €ro
9JIEMEHTEBI, KAaKOH
MHOT'OI'PAHHBINA YTOJI
Ha3bIBACTCS BBITYKIIBIM,
bopmynupoBaTh 1
JIOKa3bIBaTh YTBEPKIACHUE
0 TOM, YTO KaKJIbIi
TJIOCKHI yroJ
TPEXTPAHHOIO yIJIa
MEHBbIIIE CYMMBI JIBYX
JIPYTUX TUIOCKUX YTJIOB, U
TEOPEMY O CyMME
IIJIOCKUX YIJIOB
BBITTYKJIOTO
MHOT'OTPaHHOTO YIJIa;
pemarh 3aa4 Ha
BBIYHCIICHHUE U
JIOKa3aTeJIbCTBO C
HCII0JIb30BAaHUEM TEOPEM
0 MEPIEeHIUKYIIPHOCTH
MPSIMBIX U IJIOCKOCTEH, a
TaKKe 3a7a4d Ha
IMOCTPOEHUE CEYECHUI
MPSIMO YTOJIEHOTO
napajuiejenunesa Ha
yepTexe Mcnonp3o0Bath
KOMITbIOTEpPHBIE
MpOrpaMMBbI IpU
M3Yy4YEHUHU BOIIPOCOB,
CBSI3aHHBIX CO B3aUMHBIM
PacIoJIOKEHUEM MTPSIMBIX
Y IUTOCKOCTEN B
MIPOCTPAHCTBE




IloHsiTHE MHOTOIpAaHHUKA.

[Ipuzma

MHOrorpaHHMKHU.
Buner
MHOI'OTPaHHUKOB.

Teopema [Tudaropa B
IPOCTPAHCTBE.

[Tpusma. DiiemMeHThI
MIPU3MBI.

Haknonnsie IIPpU3MBI.

Inomane
MMOBEPXHOCTHU MPSAMOK
MPU3MBEI.

Pa3BépTku
MHOTOTpAaHHUKA.

Kparuaiiimue mytu Ha
[MIOBEPXHOCTH
MHOTOTPaHHHKA.
Teopema Ditnepa.

ITnomane
OPTOTrOHAJILHOM
MIPOCKIIUH.

[lepnenaukynspHoe
CEYEHUE IPU3MBIL.

Brraucnenue
3JIEMEHTOB
MIPOCTPaHCTBEHHBIX
uryp (p&opa,

JUarOHaJIH, yTIIbl)

OOBACHATD, KaKast
¢burypa HaspIBacTCs

MHOTOTPaHHUKOM U Kak
Ha3bIBAKOTCS €r0
3JIEMEHTEI, KaKOM
MHOT'OTPaHHUK
Ha3bIBAETCS BBIITYKJIBIM,
MIPUBOAUTH IIPUMEPHI
MHOT'OTPaHHUKOB;
OOBSACHSATH, UTO TAKOE
reOMETPUUYECKOE TEIO;
dbopMynupoBath u
JI0Ka3bIBaTh TEOPEMY
Diinepa 715 BBITYKJIBIX
MHOT'OTPaHHHUKOB;
00BACHATH, KAKOH
MHOT'OTPaHHUK
Ha3bIBACTCS PU3MOMN U
KaK Ha3bIBAIOTCS €&
AJIEMEHTBI, KaKas Ipu3ma
Ha3bIBACTCS MPSIMO,
HAKJIOHHOM, MPaBUIIbHOM,
M300pakaTh MPU3MBI Ha
PHUCYHKE; OOBACHATD, YTO
Ha3bIBAETCS MIOUIAAbIO
MOJIHOM (OOKOBOH)
MIOBEPXHOCTHU NIPU3MBI U
JTIOKa3bIBaTh TEOPEMY O
Ioaau 6OKoBOM
ITOBEPXHOCTHU MPSMOK
IIPU3MBI; BBIBOJUTH
dbopmyny mIomau
OPTOTrOHAJILHOU
MPOEKIINU
MHOT'OYTI'OJIbHUKA U
JIOKa3bIBaTh
IIPOCTPAHCTBEHHYIO
teopemy [ludaropa;
pelars 3aa4u Ha
BBIUHCJICHHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C PU3MOI




[Tupamuaa [Tupamuaa. Bunbl OOBICHATD, KAKOH
nupamu. [Ipsamas MHOT'OTPaHHUK
nupamMua. IJIE€MEHTBI Ha3bIBACTCS MUPAMUION U
MAPaMUIBL. KaK Ha3bIBAIOTCS €€
TMomans 3JIEMEHTBI, YTO
OBEPXHOCTH Ha3bIBACTCA IUIOIIA/IBIO
e — MOJIHOM (OOKOBOHA)
MApaMUJbl. DIIEMEHTHI TOBCPXHOCTH MMPAMHIBL,
IpABHITEHOM O0OBSICHITH, KaKas

NMpaMuJa Ha3bIBAeTCA
nUupaMuJbI. MPaBUWIbHOM, JOKa3bIBaTh
TTupamMus ¢ YTBEPKJICHHUE O
PABHOHAKIOHSHHBIMHU cBOIicTBaxX €€ OOKOBBIX
pEGPAMI ¥ TPAHSMH, p€Oep 1 OOKOBBIX I'PaHEH
X OCHOBHEIC U TEOPEMY O ILJIOLIAAN
CBOICTRA. OOKOBOI1 MOBEPXHOCTH

) MIPaBUILHON TUPAMHUJIBL;
Yceu€HHas MUPAMUJA. | oGpaCHATD, KAKOi
Brruncnenne MHOT'OT'PaHHHK 5
3JIEeMEHTOR Ha3bIBACTCS YCEUEHHOM
MPOCTPAHCTBEHHBIX NUPaMUJION U KaK
duryp (pébpa, Ha3bIBAIOTCS €€
3JIEMEHTHI, JOKa3bIBATh
ABArOHAMH, YTIIBI) TEOpEMY O IUIOIIAIN

OOKOBOI1 MOBEPXHOCTH

IIPaBUJILHON YCEYEHHON

MAPaMU/JIbI; pelaTh

3a/1auv Ha BBIYHUCIICHUE U

JI0Ka3aTeNbCTBO,

CBSI3aHHBIE C

MUpaMuJaMu, a TAaKKe

3aJlauM Ha IOCTPOEHUE

CEYeHUH nupamuj Ha

yepTexe

[IpaBunbpHbIE [IpaBunbHbIE OOBACHATD, KaKHE TOUKH

MHOTOTPaHHUKH MHOTOTPaHHUKH. Ha3bIBAIOTCS
JIBOMICTBEHHOCTH CHMMETPUHHINK
IIPABHIIEHBIX OTHOCHUTEIIEHO TOYKH

(TIpsIMOiA, TITIOCKOCTH),
MHOT'OT'PpaHHUKOB. YTO TaKo€ LIEHTP (OCB,
TTpaBHIEHAS TPH3MA. MJIOCKOCTh) CUMMETPUHU
TIpasuibHas ¢burypsl, IpUBOAUTD

npuMepsl Guryp,
IIIpaMHa. 00J1a1a0IIHUX
[Tnomanm AJIeMEHTaMu CUMMETPHH,
ITOBEPXHOCTH a TaKXe IIPUMCPBI
MPaBUIbLHOMN CHMMCTPHUH B

MApaMUJBI U IPSIMOKN
IIPU3MBL.

apXUTEKType, TEXHUKE,
MPHUPOJIE; OOBSICHSTS,
KaKON MHOTOT'PaHHUK
Ha3bIBACTCSI IPABUIIbHBIM,




DNeMEHTBI CUMMETPUHN
HPaBUIBHBIX
MHOTOT'PaHHHUKOB.

Brrancnenue
3JIEMCHTOB
MIPOCTPAHCTBEHHBIX
¢uryp (pEbpa,

JIMarOHAJIN, YTJIbI)

JTIOKA3bIBaTh, UTO HE
CYIIECTBYET MPABUIHHOTO
MHOTOTPaHHHKA, TPAHSIMH
KOTOPOTO SIBJISTFOTCS
MpaBUIIbHEIE N-
YTOJBHUKH TpH N > 6;
OOBSICHSATH, KAKUE
CYIIECTBYIOT BHIbI
MIPABUIIbHBIX
MHOTOT'PaHHUKOB U
KaKUMH 3JIEMEHTAMH
CUMMETPHUU OHU
obnamaror. Micnons3oBaTh
KOMITbIOTEPHBIE
IPOTPaMMBbI IIPU
U3YYCHUH TEMbI
«MHOrorpaHHUKN

[ToBTOpEHUE

[ToBTOpEHME OCHOBHBIX
IMOHATHUH U METOJIOB
KypcoB 7—10 kaccos,
00001IEeHE U
cHCTeMaTH3aIus
3HAHUIA.

OCHOBHBIE
MIPOCTPAHCTBEHHBIE

burypsl 1 ux
cBolicTBa. UTeHune u
MOCTPOEHUE YEPTEKEN.
Pemenne npocrenmux
3a7a4 Ha
JIOKa3aTeJIbCTBO.
Permenue 3ama4
BBEIYHCIIMTETLHOMN
reOMETpUHn

O000IIUTE 3HAHUS 10
KypCy, YCTAHOBHTH

IMPUYIUHHO-CJICACTBCHHLBIC
CBsI3HM U OTHOIICHUA
MCKAY HOBBIM U paHCC

W3y4YEHHBIM MaTEPHUAIIOM.
Pemars 3amaun Ha
ITIOBTOPEHHE,
WJUTFOCTPUPYIOLIUE CBA3U
MEXy pa3InYHbIMU
4acTsMU Kypca.

OmnepupoBarb
MOHATHAMM:

CKPEIUBAIOIINXCSI
HpPSMBIX, YTIa MEX1Y
CKpCIIMBAOIIINMHCA
NPSMBIMH,
NEepHEeHUKYIAPHOCTH
CKPEIIBAIOIIAXCSI
NPSMBIX, IBYTPAHHOTO
yIi1a, MHOTOTpDaHHHKA,
MIPU3MBI, TUPAMUIBI
(oTHOM M yCeuE€HHOM).

HN300paxaTb OCHOBHBIE
MHOTOTPaHHUKH;
BBITIOJTHATH YEPTEKH 110
YCIIOBHSM 3ajad.
Cmpoumwb npocmetiuiue
ceyeHust Kyoa, npuzmol,
NUPAMUOBL.

Pacno3naBarhb Ha
qepTexcax U MOJCIISIX




IIPOCTPAHCTBEHHBIE
(bOpMBI; COOTHOCUTH
TpEXMEpHBIE OOBEKTHI €
UX ONHUCAHUIMH,
M300paKCHUSIMU.

3HaTh aKCHOMEI
CTEPEOMETPHUHU U UX
ciencTBusi, GOPMYIIbI IS
BBIYUCIICHHS IIOIIAIeH
MOBEPXHOCTEH
MHOT'OTPaHHUKOB.

AHAJIN3UPOBATH U
ONMHUCHIBATH B3aMHOE
pPacIoIOkKEHUE IPSIMBIX U
IJIOCKOCTEN B
MIPOCTPAHCTBE,
apeymMeHmupoeams ceou
cyacoenust 06 3mom
PACNON0ICEHUU.

Hcnoab3oBaTh TEOPEMBI:
0 NIPU3HAKE
MIapaJUIEIbHOCTH IPSIMOU
U IUIOCKOCTH, O IIPU3HAKE
CKPEIINBAIOIINXCS
IPSIMBIX, O IPU3HAKE
NapajuIeIbHOCTU ABYX
IJIOCKOCTEM, O MPU3HAKE
MEPIEHANKYIIPHOCTH
IIPSAMOM U INIOCKOCTH, O
MpU3HAKe
NEPIEHIUKYIIPHOCTH
JIBYX TIJIOCKOCTEM,
CBOMCTBO
MPSIMOYTOJIBHOTO
napajuleJenunena.

Pemathb
MJJAHUMETPUYECKUE U
IpocTenme
CTEPEOMETPUYECKUE
3a71a9M Ha HaXOXKICHUE
F€OMETPUUYECKUX BETUYNH
(myuH, yTII0B, IJIOMAIEH ).
Hcnons3oBats npu
peIeHun
CTEPEOMETPUUYECKHX 3a/1a4
TJIAHUMETPUIECKHE
(haKThl 1 METO/IBI.
IIpoBonTh
JIOKa3aTelIbHEIC




paccyX/IeHHUs B X0/1e
peleHus 3a1a4

OBLLEE

YACOBIIO

KOJIMYECTBO

I[TPOTPAMME
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HammMeHnoBaHue
paznena
(TembI)
Kypca

KomnuectBo
4acoB

OcHoBHOE
coJiep)KaHue

OCHOBHBIE BUIBI
NESITENIbHOCTH
o0yUaromuxcst




Tena Bpamenus:

Tena BpaleHus: TUIMHIP.

OOBACHSATH, YTO TAKOE

Humuaap OCHOBHBIE IWJIMHIPUYECKasi IOBEPXHOCTb,
. eé oOpa3 1€ U 0Ch, KAKOE
CBOHCTBA IIPSIMOI'0O Pasytotil i
TEJIO HA3bIBAETCA LIWJIMHIAPOM U
KpYroBOTO LMJIMHAPA.
KaK Ha3bIBAIOTCS €r0 JICMEHTHI,
N300paxenue ten N
KakK MOJYYUTh TUJIUHIP TYTEM
BpAILICHUS Ha MJIOCKOCTH.
BpAILLICHUS MIPSAMOYTOJIbHUKA;
[1nommane MoBEPXHOCTH M300pakaTh MWJIMHJIP U €TO
OpAMOro KpyroBoro CEUEHMS MJIOCKOCThIO,
OUIMHAPA. MPOXOJIAILEH Yepe3 0Ch, U
PasBépTKa LMIMHIpA IUIOCKOCTBIO, MEPIIEHAUKYISPHON
K OCH; OOBSICHSATE, YTO
MPUHUMAETCS 32 IUI0IIadb
OOKOBOW MOBEPXHOCTH IIWJIMHIPA,
Y BBIBOJUTH (POPMYJIBI JISI
BBIUKCIIEHHS OOKOBOI M IMOJIHOM
MMOBEPXHOCTEN LIWIMHAPA; PEIIATH
3aJ1a4d Ha BRIYMCIICHHUE U
JIOKa3aTeJIbCTBO, CBSI3aHHBIC C
UWJIMHIPOM
Konyc Tena BpaleHus: KOHYC. OOBACHATB, YTO TAKOE

OcCHOBHBIE CBOHCTBA
IPSIMOrO KPyroBOro KOHyca.

N3o0pakenue e
BpallleHus Ha

IIJIOCKOCTH.

[Inomans moBepxXHOCTH
IIPSIMOTO KpyroBOr'O KOHYcaA.

[IpencraBienue 00
YCEYEHHOM KOHYCE.
Pa3BépTka KoHYyCa

KOHUYECKasi IOBEPXHOCTb, €€
oOpasyroiue, BepIInHa 1 0Ch,
KaKO€ TEJIO Ha3bIBAECTCSI KOHYCOM
Y KaK Ha3bIBaIOTCS €r0 AJIEMEHTHI,
KaK IOJIY4YUTh KOHYC IIyTEM
BpallleHUs IPSIMOYTOJIBHOTO
TPEyroJbHUKA, U300paxkaTh
KOHYC U €ro Ce4YeHHUs
IUIOCKOCTBIO, IPOXOAAILEN Yepe3
0Cb, U TUIOCKOCTBIO,
NEPIIEHIUKYJIIPHON K OCH;
OOBSACHSATH, UTO IPUHUMAETCS 3a
IUI0IAAb OOKOBOM MOBEPXHOCTH
KOHYCa, ¥ BBIBOJUTH (POPMYJIBI
JUIA BEIYHUCIICHUS IUIOIAEN
OOKOBOM U MOJIHOW MOBEPXHOCTEMN
KOHYCa; 00BACHATD, KaKOE TEJIO
Ha3bIBAETCS YCEYEHHBIM KOHYCOM
1 KaK €ro MOJIy4UTh MyTEM
BpallleHUs IPSIMOYTOJIbHON
Tparneuuu, BEIBOJUTH GOpMYITy
JUISL BBIYMCIIEHUS TUIOIIAU
OOKOBOI TOBEPXHOCTH
YCEUEHHOTr0 KOHYCa; peuiaTh
3a/1a4¥ Ha BBIUMCIICHHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
KOHYCOM M YC€UEHHBIM KOHYCOM




Cdepa

Tena Bpamenus: cdepa u
map.

N3o0paxenue ten
BpaIllCHHS Ha

IIJIOCKOCTH.

Brrancnenue snemMeHTOB
IPOCTPAHCTBEHHBIX (QUTYD

(pEpa,
JIMaroHalv, yribl).

[ITapoBoii cermeHT,
LIapOBOM CJIOW, IapOBOM
ceKTop (KOoHYC).

[Inomans moBepxHOCTH
niapa.

Ceuenust KOHyca
(mapasuienbHOE OCHOBAHUIO
U IIPOXOJsIIliee uepes
BEpILNHY), CEYECHHUS
WIMHApa (IapajiesibHO U
HEPIEHIUKYISIPHO OCH),
ceueHwus 1apa.

KomOunanmu
MHOT'OTPAHHUKOB U TeJ
BpallleHUs] MEX1y COOOM.

CedeHus IUIUHIPA, KOHYCA
U mapa.

KacarennHbie IpsAMBIC U
IIJIOCKOCTH.

Brircannbie u onucaHHbIe
chepsl.

Kacatomuecs cdepsr.
KomOunanmu ten

BpallleHUs. DJIEMEHTHI
c(hepryecKkoi TeOMETPHUH.

Konnueckue ceueHus

dopMyIupoBaTh ONPEACTICHHS
cdepsl U 1mapa, uX LHeHTpa,
paaunyca, IuaMeTpa; UCCIEe0BaTh
B3aMMHOE PaCIOJI0KEHHUE CHEpBI
U TUIOCKOCTH, ()OPMYIHPOBATH
OIlpeJieNIeHNe KacaTeIbHOM
IJIOCKOCTH K cdepe,
(hopMyIMpOBATH U 10Ka3bIBATh
TEOPEMBI O CBOMCTBE U IIPU3HAKE
KacaTeJIbHOM IIOCKOCTH;
OOBSICHATH, UTO IPUHUMACTCS 32
IUI0IAAb C(epbl U KaKk OHA
BBIPAYKAETCSI Uepe3 paguyc
cdepsl; uccie0BaTh B3aUMHOE
pacrionioxkeHue chepsl 1 MpsiMOii;
0OBSCHATH, Kakas cdepa
Ha3bIBAETCS BIIMCAHHOM B
WIMHAPHYECKYIO0 (KOHHYECKYIO)
IIOBEPXHOCTh M KaKHE KPUBBIE
HOJIy4YalOTCsl B CEUEHUSX
LWIMHAPHUYECKON U KOHUYECKON
IIOBEPXHOCTEN Pa3INYHbIMU
IUIOCKOCTSIMH; peIlaTh
pa3MyHbIe 33/1a4H, B KOTOPBIX
burypupyroT KoMOUHAIIUU
MHOTOT'PAaHHHUKOB U TEJ
BpaLICHUS

OO0BEMBI TET

O0BeM
PSIMOYTOJIBHOTO
napaiesienumne1a

[Tousatie 06 00BEME.
Axkcuomsbl 00béMa.

OO0BbEMBI MHOTOTPAHHUKOB.

BeiBog popmyn o6bpEMa
PSIMOYTOJIBHOTO
napaenenumnena

OOBACHATDH, KAaK U3MEPSIOTCS
00BEMBI TEJ, TPOBOS AHATIOTHUIO
C U3MEPEHUEM TUIOIIAJIeH
MHOT'OYTOJIbHUKOB;
(hopmynupoBaTh OCHOBHBIC
CBOMCTBA 00BEMOB U BBEIBOJUTE C
HX TIOMOIIBI0 popMyITy 00bEMa
MPSIMOYTOJIBHOTO
napajuiesenumnesaa




O0bem mpsiMoit
HPU3MBI U HUITHHIpA

OO6BEMBI MHOTOIPaHHHUKOB.

OO0BEM IPU3MBI U IIHIIHH]IPA

DopMyTUpPOBaTh U I0KA3HIBATH
TeOpeMbl 00 00bEME TPSIMOiA
MPU3MBbI U 00BEME LWINHAPA;
pelIaTh 3aa4n, CBA3aHHbIE C
BBIYHCIICHHUEM 00BbEMOB ITHX Tell

O0BEMBI HAKIIOHHON

IIPU3MBI, TUPaAMUbI
u

KOHyca

O06BEMBI MHOTOI'PAaHHHUKOB.
OO0BEMBI

TeJ BpalleHus. BoiBoj
dbopMy1 00BEMOB MPUMBI U
HpaMUIbI.

DopMyJIbI 1JIsI HAXOKICHUS
0o0Béma TeTpasipa.
TeopeMbl 00 OTHOIIIEHUAX

00BEMOB.

[IpunosxeHnus HHTErpasIa K
BBIUUCIICHUIO 00BbEMOB U
IIOBEPXHOCTEH TeI
BpallleHUs

BbIBOAUTE HHTErpabHYIO
(hopMyITy 17151 BEIYUCIICHHUS
00BEMOB TeJl ¥ TOKa3bIBaTh C €€
MTOMOIIBIO0 TEOPEMBI 00 00BEME
HAKJIOHHOM MPU3MBI, 00 00bEME
nupamuibl, 00 00bEME KOHYCa;
BBIBOJIUTH (DOPMYIIBI JISI
BBIYHCIICHUS] 00BEMOB yCEUEHHOM
MUPAMUJIBI U YCEUEHHOTO KOHYCA;
pelIaTh 3a/1a4u, CBSI3aHHbBIC C
BBIUMCIICHHEM 00BEMOB 3TUX TET

O0BeM mapa u
IUIOIAb

cepsr

OO0BEMBI TEN BpallEHUS.

O0BEM mrapa. [Tnomanas
chepsl.

[Tnomans chepuueckoro
nosca.

OO6BEM 11apoBOTO CIIOS

DopMyTHpPOBATH U IOKA3BIBATH
TeopeMy 00 00bEMe 11apa u ¢ eé
MIOMOIIIBIO BBIBOJUTH POPMYITY
IOIaau CEepbl; BHIBOIUTH
dhopmyny 1St BEIYUCICHUS
00BEMOB 1IAPOBOTO CETMEHTA U
[IAPOBOTO CEKTOPA; pelIaTh
3a/1a4¥ ¢ MpUMEHEeHueM hopMyIl
00BEMOB Pa3TUYHBIX TEI

ITonsTue BexTopa B
MIPOCTPAHCTBE

Bexkrop u ero nnuHa.
PaBeHCTBO BEKTOPOB.

KonnuHeapHble BEKTOPEI
DopMyIMpOBaATH

DopMyIUpOBaTh ONpEACIECHUE
BEKTOpa, €ro JJINHBI,
KOJUIMHEAPHBIX U PaBHBIX
BEKTOPOB, IPUBOJIUTH IPUMEPHI
(U3NYECKUX BEKTOPHBIX BEIMYUH

Cioxenue u
BBIUUTAHUE

BEKTOPOB.
YMHOXEHUE

BCKTOpPA Ha YHUCJIO

CyMMa BEKTOpOB,
YMHO)KEHUE BEKTOpa Ha
YHCII0, YTOT MEXIY
BEKTOpaMH

OOBACHITDH, KaK BBOIATCS
JEHUCTBHUSI CII0KEHUSI BEKTOPOB,
BBIYMTAHUSI BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO,
KaKUMH CBOMCTBAMH OHH
00Ja1atoT, 4TO TaKOE MPABUIIO
TPEYTOJIbHUKA, TIPABUIIO
napajieaorpaMma 1 npaBuiio
MHOTOYTOJIEHUKA CIIOKEHUS
BEKTOPOB; pelIaTh 3aauH,
CBSI3aHHBIE C JEUCTBUSIMHU HaJl
BEKTOpaMHU




Kommuianaphsie
BEKTOPBI

KommuianapHbie BEKTOPBI.

Teopema o pasnoxeHnn
BEKTOpA I10 TPEM
HEKOMIUIAHAPHBIM BEKTOPAM

OOBACHATH, KaKHE BEKTOPHI
Ha3bIBAIOTCS KOMIUIAHAPHBIMU;
(hopMyIIMpOBaTh U JOKA3bIBATH
YTBEpXK/IEHHE O IPU3HAKe
KOMIUIAHAPHOCTH TPEX BEKTOPOB;
OOBACHSATD, B 4EM COCTOUT
MIPABUJIO NapayieNieune a
CIIOKEHUS TPEX HEKOMILTaHAPHBIX
BEKTOPOB; (POPMYIMPOBATH U
JI0Ka3bIBaTh TEOPEMY O
pa3oKeHuH JIF000ro BEKTOpa 1o
TpEM JaHHBIM HEKOMILIAHAPHBIM
BEKTOpaM; IIPUMEHSTH BEKTOPHI
IPU PEIICHUU T€OMETPUIECKUX
3a1a4

KOOpI[I/IHaTBI TOYKH
n

Koopaunats! BekTOpa.

®opmyna sl BBIYUCIECHUS

OOBICHATD, KAK BBOJIUTCS
MPsIMOYTOJIbHAS CHCTEMA
KOOpJMHAT B MPOCTPAHCTBE, KAK

KOOPIMHATHI PacCTOSHUS MEXY TOUYKaMU
OTPEIEIISFOTCST KOOPMHATHI
BEKTOpa B mpoctpancTee. Dopmyiia
TOYKH ¥ KaK OHU HA3bIBAFOTCS,
paccTosHUS
KaK OIPEIEISIOTCA KOOPANHATHI
OT TOYKH A0 IINIOCKOCTH. BEKTOpAa,; Q)OpMYHI/IpOBaTL u
VpasHenue chepsi B JI0Ka3bIBaTh YTBEPKICHUS: O
HPOCTPAHCTBE. KOOPJMHATAX CYMMBI U Pa3HOCTH
JIByX BEKTOPOB, O KOOPAWHATAX
Pemenue 3anay n MPOU3BEICHHUS BEKTOpA Ha YHCIIO,
JIOKa3aTeNIbCTBO TEOPEM C 0 CBS3H MEKTY KOOP/MHATAMH
HOMOIIBIO BEKTOPOB 1 BEKTOpa U KOOPHHATAMH €T0
METOIOM KOOpAHHAT. KOHIIA ¥ HAYaJIa; BEIBOJUTD U
DneMeHThl reomMeTpuu macc | HCHOIB30BATH NPU PCIICHUH
3a1a4 GOpMyIIbl KOOPAUHAT
CepeIMHBI OTPE3Ka, JATHHbI
BEKTOPA M PACCTOSHUS MEKITY
JIBYyMsl TOYKaMH; BHIBOJUTH
ypaBHEHHE Cepbl JaHHOTO
paanyca ¢ UEHTPOM B JaHHOMU
TOUKE
Crassipaoe CxaJsipHOE MPOU3BEICHIE OOBACHSTH, KaK OIpPeIeIIsIeTCs
BEKTOPOB. OJI MEXKITY BEKTOPAMU;
MIpOU3BEACHUE P yr oy p ’
(bopMyIHpOBAaTH OMpe/IeTIeHIE
BEKTOPOB CxaJsipHOE MPOU3BEICHIE

BEKTOPOB B KOOpJHNHATAXx.

Crioco6bI 3a1aHus TPSIMOI
YpaBHEHUSMHU.

[TpuMeHeHne BEKTOPOB MIpH
pEIIeHNH 33a9 Ha
HAXO0XJICHUE PACCTOSTHHM,
JUTHH, TIomaaei ¥ 00bEMOB.

YpaBHEHHE MIOCKOCTH

CKAIIPHOTO IIPOU3BECHUS
BEKTOPOB; (POPMYJIUPOBATH U
JOKa3bIBATh YTBEPKACHHUA O €TI0
CBOMCTBaX; OOBICHATH, KaK
BBIYUCIIUTD YI'OJI MEXIY ABYMS
MPSIMBIMU, @ TAKXKE YTOJI MEKIY
MPSIMOM M TUIOCKOCTBIO,
HCIIONb3Ys BEIPAKECHUE
CKAJIIPHOTO IIPOU3BECHUS
BEKTOPOB 4€pe3 UX KOOPAUHATHI,




BBIBOJIUTH YPABHEHUE INIOCKOCTH,
NPOXOJSIIEH Yepe3 JaHHYIO
TOUYKY Y MEPIEHANKYIIPHON K
JTAaHHOMY BEKTOpY, U (hopMyITy
paccTosiHUS OT TOUKH J10
IJIOCKOCTH; IPUMEHSTh
BEKTOPHO-KOOPJMHATHBIN METOA
IIPU PELIEHUN T€OMETPUUYECKUX
3a1a4

JIBrkeHus JBuxenus B nmpoctpaHcTBe: | OOBSICHSITH, YTO TAKOE
IapaJuIeIbHBIN IIEPEHOC, oToOpakeHHe MPOCTPaHCTBA HA
LIEHTpAJIbHAs CUMMETPUS, ceOsl ¥ B KAKOM CJIy4yae OHO
CHUMMETPUSL OTHOCUTEIIBHO HA3bIBACTCS JIBUKECHUEM
IJIOCKOCTH, IIOBOPOT MPOCTPAHCTBA; OOBACHATH, UTO
OTHOCHTEJIBHO IIPSIMOM. TaKO€ LEHTPaJIbHASI CHMMETPHS,
CBoiicTBa JIBISKEHHL. OceBas CHMMETPH, 3epKallbHas
EE N —— CUMMETPHUS U MapAIJIETbHbBIN
peIIeHHH 33741, HEePEeHOC, 000CHOBBIBATH
YTBEPKIAEHHUS O TOM, YTO 3TH
Iloobue B pocTpaHCTBe. 0TOOpaXeHHsI MPOCTPAHCTBA Ha
OtHomenne 00bEMOB 1 ce0s1 SIBJISIOTCS JABMKEHUSIMU,
IUIOIIAICH MOBEPXHOCTEN OOBSACHSATH, YTO TAKOC
NO00HBIX (uryp. LIEHTPaJIbHOE 110100ue
IIpeobpasosanue monoodus, (roMoTeTHs) M MpeoOpa3oBaHUE
romoteTus. Penienue 3aJa4 HOH06I/Iﬂ’ KaK C IIOMOIIBIO
Ha IUIOCKOCTH € npeoOpa3oBaHus MOA0OUs
HCITOJIb30BAHMEM BBOJUTCS IIOHSTHE ITOO0HBIX
CTEPCOMETPHUICCKUX (I)I/Iryp B IIPOCTPAHCTBE;
METOI0B NPUMEHSTh IBUXXCHUS ITPpU
pELIEHUH T€OMETPUUECKUX 3a1a4
Hekotopsie Teopemsl 00 yrie Mexay @opMynHMpoOBaTh U JOKA3bIBATH
CBEJICHUS U3 KacaTeJIbHON U XOpI0i, 00 TEOpeMBbI 00 yriie Mexy
IJIJAHUMETPUU OTpe3Kax MepeceKaroIuxcsi | KacaTeJbHON U XOpoH, 00

VYTIIBL ¥ OTpE3KHY,
CBSA3aHHBIE C

OKPY>KHOCTBIO

XO0pJ, 0 KBaapare
KacareabHONu. POopMyIIbI 1JIs
BBIYMCIICHHS YTIIOB MEXKITY
JIByMsI IEPECEKAOINMUCS
XOpJIaMH, MEXIY IBYyMS
CEKYIINMU, TPOBEIEHHBIMU
nu3 ogHoM Touku. CBOMCTBa
Y MPU3HAKHU BIIMCAHHOTO U
OIMMCAaHHOT'O
YETBIPEXYTOJIbHUKOB.
Pemienue 3agad ¢
HCITOJIF30BaHUEM
M3YyYECHHBIX TEOPEM U

hopmy

OTpE3Kax MEPECEKAIOIINXCS XOP,
0 KBaJIpaTe KacaTelIbHOM;
BBIBOJIUTEH (DOPMYIIBI [Tt
BBIYMCIICHHS YTJIOB MEX]Y JIBYMsI
MEePECEKAIOIIMMUCS XOpJaMH,
MEXy IBYMS CEKYIIUMH,
MPOBEIEHHBIMU U3 OJTHOW TOYKH;
(dhopmynupoBaTh U J0Ka3bIBATh
YTBEPKJIEHUS O CBOMCTBAX U
MPU3HAKaX BIIUCAHHOTO U
OMHUCAaHHOTO
YETBIPEXYTOJILHUKOB; PEIIAThH
3a/1a4y C UCIOJIb30BAHUEM
M3y4YEHHBIX TeOpeM B (GOopMYIT




Pemenue
TPEYTroJIbHUKOB

@opMyJIbl, BEIPAKAIOLINE
MeinaHy U OUCCEKTpUCY
TPEYrOJIbHUKA YEPE3 Er0
CTOPOHBI; pa3JInYHbIC
(bOopMYITBI MIOMIAIH
TPEYrOJIbHUKA.

YTBepxaeHus 0o
OKPY)KHOCTH H TIPSIMOM
Ditnepa.

Penrenue 3amau ¢
HCII0JIb30BAHUEM
BBIBEJICHHBIX (OPMYIT

BriBoauts hopmyisl,
BBIpaKaIOIINE MEIUaHy U
OUMCCEKTPUCY TPEYTrOJbHUKA
4yepe3 ero CTOPOHBI, a TAKKE
pa3nuyHbIe POPMYIIBI IUTOIIA M
TPEYroJbHUKA; GOPMYIUPOBATh U
JIOKa3bIBaTh YTBEPIKICHHS 00
OKPY>KHOCTH U NPAMON Dusiepa;
peraTh 3a/1a4u, UCTIOJIb3Ys
BbIBEJICHHbIE (DOPMYJIbI

Teopembr Menenas
u

YeBol

Teopembl MeHnenast u UeBbl.

Hcnonk3oBaHue ux mpu
pelIeHUH 3a/1a4

DopmyJIMPOBATh U JOKA3bIBATH
TeopemMbl MeHenas u UeBbl u
WCIIOJIb30BaTh UX MPU PEHIEHUH
3a;aq

Onnunc, runepooia
u

Onnurce, runepbdona u
napa0oia, NX KaHOHHYECKHE
YpaBHEHUS

DopMynHMpOBATH OIIPENEICHUS
IIIUIICA, TUIEPOOJIBI U
1apaboJibl, BBIBOJUTh UX

napaboia
KaHOHMYECKHE YPaBHEHHUS
n300paXkaTh STH KPUBBIC HA
pHCyHKE
IToBTOpeHme, [ToBTOpEHNE OCHOBHBIX O06001MTh 3HAHUA 110 KYypCY,
00o011eHne 1 MOHSTUN U METOJIOB KypCOB | YCTAaHOBHUTH IPUYHHHO-
cucTeMaTu3anus 7—11 xnaccoB, 00001IeHNEe | CIIEACTBEHHBIE U IPyTUe CBSI3H, U
3HaHUH ¥ CHCTEMAaTH3alus 3HAaHHUH. OTHOIICHHSI MEKIY HOBBIM U

OcHOBHBIE
IIPOCTPAHCTBEHHBIE (PUTYPHI
U UX cBoMcTBa. UTeHue U
ITOCTPOEHUE YEPTEKEN.
Pemenue npocreimmx
3aJ]a4 Ha JIOKa3aTeJIbCTBO.
Pemenue 3amau
BBEIYHCIIMTETEHOHN
T€OMETPUH

paHCC N3YyYCHHBIM MAaTCPpHUAIIOM.

Pemate 3amaun Ha MOBTOpEHUE,
WJUTIOCTPUPYIOLLIHUE CBS3U MEKIY
pa3IMYHBIMU YaCTSAMH Kypca.

OnepupoBaTh NOHATHSIMU:

CKPELIMBAOIINXCS NMPAMBIX, YIJIa
MEXKIY CKPEIIUBAIOIUMUCS
MPSIMBIMH, IEPIEHANKYIIPHOCTH
CKPELIUBAIOIINXCS NPAMBIX,
JIBYTPAHHOI'O yIJIa,
MHOI'OTPaHHUKA, IIPU3MBI,
UpaMuibl (TTOJIHOM U
YCEeUYEHHOM), IMIIMH/PA, KOHYCA,
cdepsl 1 mapa, B3aHMHOTO
pacriosioskeHus chepsl 1
IIJIOCKOCTH, BEKTOPA B
MPOCTPAHCTBE, NIEUCTBUIN HaJ




BEKTOpPaMH, IPABUIIO
napaenenunesa.

HN300paxaTb OCHOBHBIC
MHOTOTPaHHUKHU U KPYTJIbIE TEa;
BBITIOJTHSTH YEPTEIKHU T10
ycnoBusM 3anad. Cmpoums
npocmetiuiue

ceyenust Kyoa, npusmol,
nUpamuobL.

Pacno3HaBaTh Ha yepTeKax U
MOJIETISIX IPOCTPAHCTBCHHBIE
(OpMBI; COOTHOCHTB TPEXMEPHBIE
OOBEKTHI C UX ONHCAHUSIMH,
N300paKCHHUSIMU.

3HATBH aKCHOMBI CTEPEOMETPUU U
UX CIEJCTBUSA, GOPMYIIbI IS
BBIYMCIICHHUS TUIOLIAIEH
MIOBEPXHOCTEH MHOTOTPaHHUKOB,
LIWIMH/pa U KOHYca, (hOpMYJIbl
00BEMOB NPSAMOI TPU3MBI,
LWJIMH/IPpa, HAKIIOHHOH NPHU3MBI,
NUpaMU/IbI, KOHYCa U IIapa.

AHAJIU3MPOBATH M ONHUCHIBATH
B3aMMHOE PACIOJIOKECHHE
IPSIMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE,
apeymeHmupo8ams ce0u
cyacoenust 06 3mom
PACNONONCEHUU.

Hcnouab3oBaTh TEOPEMBI: O
IIpU3HAKE NapauIeIbHOCTU
IIPSIMOM M TUIOCKOCTH, O MPU3HAKE
CKPEIIMBAIOIINXCS TPAMBIX, O
MIPU3HAKE NAapAJIEIbHOCTH JIBYX
IIJIOCKOCTEH, O IIPU3HAKE
MEPIEeHIUKYISPHOCTH MPSIMON U
IIJIOCKOCTH, O ITPU3HAKE
MEePIEeHIUKYIIPHOCTU JIBYX
MJIOCKOCTEM, CBOMCTBO
MIPSIMOYTOJIBHOTO
napajuiesIenunesaa.

PemaTh miaHUMETpUYECKHUE U
MPOCTEHIINE CTEPEOMETPUUECKUE
3a/1a4d Ha HAXOXKJICHUE
T€OMETPUUYECKUX BEIIUMYUH (JIHH,
YTJI0B, TUIOMIA/IeH, 00HEMOB),
MPOCTEUILINE 3a]1a4U B
KOOpAMHATAX, TPUMEHEHUE
CKJIIPHOTO MTPOU3BEICHUS




BCKTOPOB, 3aa4u U3
HOBCCI[HCBHOI‘/'I JKHN3HU.

Hcnonbs30Bath Npyu pelIEHUN
CTEpEOMETPUUECKUX 3a]1a4
TUTAHUMETPUYECKUE (PaKTHI U
metoabl. [IpoBoanuTh
JI0Ka3aTeNIbHbIE PACCYKICHUS B
XOJIe peleHUs 3a1a4

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA

Oo0s13aTesibHBIE MATEPHAJIBI 1JIS1 YYeHUKA

1. Maremaruka: anredpa v Hadajaa aHaimu3a, reoMeTpus. Anredpa v Hadana aHaimsa. 10-11 kimaccsr:
0a30BblIif 1 yriuyOnenHslid ypoBuu: yueOnuk / 111. A. Amumos, FO. M. Konsirun, M. B. Tkauesa [u ap.] —
Mockaa: IIpocBenienue.

2. Maremaruka: anredpa u Hauana aHanu3a, reometpus. 'eomerpus. 10 - 11 kmacebl: yaeOHUK 1
00111e00pa3oBaTeIbHBIX OpraHu3anuii: 0a30BbIl U yrayoaeHHbIi ypoBHU. / [JI. C. Atanacss u ap.]. - M.:
[Ipocsenienue.

LudpoBbie 06pa3oBaTe/ibHbIE PECYPCHI

1. DnexTpoHHBIH 00pazoBaTeNbHbIi pecypc «Jlomamntnue 3aaanusa. Cpeanee odiiee oOpa3oBaHue.
I'eomerpus», 10-11 kmace, AO UzparensctBo «IIpocBemenne»

2. DneKTpOHHBIN 00pazoBaTenbHbIN pecypc «Jlomamrnue 3aganus. Cpeanee oOuiee oOpazoBaHue.
Anrebpay, 10-11 kmacc, AO U3narensctBo «IIpocBerienne»

3. Tpenaxep «O06mako 3Hanuit». Marematuka. 10 xinace, OO0 «®Dusukon Jlad»

4. Tpenaxep «Obnako 3nanui». Maremaruka. 11 kimacc, OO0 «Dusukon Jlad»

Oduunanbabie canThbl

1. OpuumansHbIil caiit MuHHMcTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit denepanun -
http://www.mon.gov.ru;

2. ®enpepanbHblii optan "Poccuiickoe obpaszosanue" - http://www.edu.ru;

3. http://fipi.ru «DenepanbHBIl HHCTUTYT NEIarOrMYECKIX U3MEPEHUID)

Hudposbie o0pasoBaTeibHbIE pecypcbl ceTd UHTEepHET

1.Nudopmanmnonnas cucrema "EnuHoe okHO JocTyma kK 00pa3oBaTeabHBIM pecypcam’ -
http://window.edu.ru;

2. Opunmansubiil nopran nogaepxxku EI'D http://ege.edu.ru/ru/index.php

3. Enunas kosuiekius nudpoBeIx 00pazoBaTeabHbIX pecypcos -http://school-collection.edu.ru;

4. ®denepabHbIi EHTP HHPOPMALIMOHHO-00pa30BaTeNIbHBIX pecypcoB -http://fcior.edu.ru.

5. DIIEKTPOHHBIN apXWUB HAYYHO — MOMYJISIPHBIX KypHaioB http://library.controlchaostech.com/bel/

6. Criicok caiiToB, peKOMEHJOBAHHBIX ISl UCIIOJIb30BAHUS 00YJaIOIIMMUCS U MPENO1aBaTEISIMK TSI
JIOCTyTa K BRICOKOKaueCTBEHHBIM DOP

http://www.mon.gov.ru/ - MunuctepcTBo oOpazoBanus u Hayku Poccuiickoit dexeparu
http://www.uznai-prezidenta.ru/ - {erckwuii caiit I[Ipesunenra Poccuiickoit deneparinu
http://www.ege.edu.ru/ - TTopran uapopmarmoHHoi moguepxku EI'D
http://www.eidos.ru/olymp/ - Bcepoccuiickue TUCTaHIIMOHHBIE IBPUCTHUECKUE OJIMMITHAIBI

http://www.rusolymp.ru Beepoccuiickast ommmuaaa mKkoJI-HAKOB



http://www.en.edu.ru - EctecTBeHHOHay4YHBIN 00pa30BaTeIbHBIN MTOPTAI

http://ege.edu.ru- [Topran uHGpOpMaLIMOHHOM MOAACPKKH EAMHOTO rocy1apCTBEHHOTO 3K3aMeHa
http://www.school.edu.ru - Poccuiickuii 001ieo0pa3zoBareIbHbIi MopTa

http://vschool.km.ru - Bupryansnas mkona Kupua u Medoust

www.school-collection.ru - Equnas kosiekius nudpoBbix 00pa30BaTeIbHBIX PECYPCOB
http://www.edu.ru - deaepanbhbiii moptan «Poccuiickoe 00pa3oBaHHE)»

http://school-collection.edu.ru/collection/matematika/ — marepuans! o marematrke B Equnoit
KOJIJICKIIMH U(PPOBBIX 00pa30BaTEIBbHBIX PECYPCOB

http://www.uztest.ru — EI'D mo MmaTeMaTHKe: IIOArOTOBKA K TECTUPOBAHHIO

http://www.maht-on-line.com — 3anumarenbHas MaTeMaTHKa — IIKOJIbHUKAM (OJIMMITHA/IbI, UTPHI,
KOHKYPCBI 10 MATEMAaTHKE)

http://www.mathkang.ru — mexayHapoHbiii MaTeMaTn4deckuii KOHKypce «KeHrypy»

http://http://ege2011.mio0.ru — MOCKOBCKHI HHCTUTYT OTKPBHITOr0 0Opa3oBanusi, cuctema Cratl pas



