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HHOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o MaremMaTHKe Ha ypOBHE CpeiHero olIiero oopa3oBanus pa3paboTaHa Ha OCHOBE
@I'OC COO ¢ yuéTroM COBpPEMEHHBIX MHPOBBIX TPeOOBaHUMU, MPEIBIBISEMBIX K MAaTEMaTHYECKOMY
o0pa3oBaHMIO, U TPAAMLUN poccuiickoro oOpa3oBanus. Peanusanus nmporpaMMbl 10 MaTeMaTHKe
o0ecreynBaeT OBJIAJICHUE KIFOUEBBIMH KOMIIETCHIIUSMH, COCTABIISIOIIMMHU OCHOBY ISl CAMOPa3BUTHSA
U HEMPEPBIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHSI TMYHOCTU O0YYAIOIIUXCS.

B nmporpaMMe 1o MaTemMaTMKE YYTEHbl HJed M MojiokeHus KoHuenmuu pa3BUTHSA
MaTeMmaThueckoro odpazoBanus B Poccuiickoii @enepanuu. B cOOTBETCTBUM ¢ Ha3BaHUEMKOHIIETIIIHH,
MaTeMaTudeckoe oOpa3oBaHME [OJDKHO, B YACTHOCTH, MPEAOCTABIATH KAXKAOMY OOydaromemycs
BO3MOKHOCTh JIOCTWXKCHHSI YPOBHS MaTEeMAaTWYECKUX 3HAHWNA, HEOOXOIUMOro s JajbHEHIIen
YCIICIIHOM KM3HHU B 001ecTBe. FIMEHHO Ha pelieHue 3Toi 3a/1aun HalleJIieHa TporpamMmma o MaTeMaTuKe
6a30BOr0 ypOBHSI.

B snoxy mudposoii Tpanchopmaiu Bcex cdep 4eT0BeUSCKO NesTEIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOW MaTeMaTHYECKOH MOATOTOBKU. YK€ B IIKOJIE
MaTeMaTHKa CIIY>KUT OTOPHBIM MPEIMETOM IS M3YYeHHS CMEXKHBIX JUCHUIUIMH, a B KH3HH IOCIE
IIKOJIBl  pealbHOM  HEOOXOJAMMOCTBIO CTAHOBUTCS HENpephIBHOE OOpa3oBaHHe, 4YTO Tpedyer
MOJIHOIICHHON 0a30BO# 00I1e00pa3oBaTenbHON MOJATOTOBKM, B TOM YHCJIE MU MaTeMaTHYECKOH. DTO
Oo0yCJIOBJIEHO TeM, 4YTO B HAamlM  JHH  pacTéT  YHCIO CHEUHATbHOCTEH, CBA3aHHBIX C
HETNOCPECTBEHHBIM IPHUMEHEHHEM MaTeMaTUKU: U B cdepe SKOHOMUKM, M B Ou3Hece, M B
TEXHOJIOTMYECKHUX 00JI1acTsX, M Jaske B r'yMaHUTapHBIX chepax. Takum 00pazom, KpyroOydarommxcs, s
KOTOPBIX MaTeMaTHUKa CTAHOBHUTCS 3HAUUMBIM IIPEMETOM, CYIIECTBEHHO PACIIMPSICTCS.

[IpakTdeckass TOJE3HOCTh MaTeMaTHKH OOYCIOBJIEHA TeM, YTO €€ MpeIMETOM SIBIISIOTCS
(dyHIaMEHTaNbHBIE CTPYKTYphl HAIIErO MHpA: NPOCTPAHCTBEHHBIE (OPMBI U KOJUYECTBEHHBIC
OTHOILIEHUS OT MPOCTEHUIINX, YCBAUBAEMBIX B HEIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CJIOKHBIX,
HEOOXOUMBIX ISl Pa3BUTUS HAYYHBIX U TEXHOJIOTUYECKUX UACH. be3 KOHKPETHBIX MaTeMaTHUECKUX
3HAHUW 3aTPyAHEHONIOHUMAHHUE MPUHLMIIOB YCTPOWCTBA M HUCIOJIB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE ¥ UWHTEPIpPETalus pPa3HOOOpPA3HON COIMANBHON, IKOHOMUYECKOW, TMOJUTHYECKON
nHpopmanuu, Manod(hdeKTHBHA TOBCEIHEBHAS MPAKTUYECKas AeSITeTbHOCTh. KaxkioMy uenoBeky B
CBOEH XU3HMU IPUXOJUTCS BBINOJIHATH JOCTATOYHO CIIOXKHBIE PAcd4€Tbl M COCTABIIATH HECIIOKHBIE
QITOPUTMBI, HAXOIUTh HYXKHBIE (OPMYIBIHU MPUMEHATh UX, BIAJACTh MPAKTHYECKUMHU MPUEMAMH
T€OMETPHUYECKUX U3MEPEHHU U MOCTPOCHUM, YUTAaTh WHQPOPMAIUIO, MPEACTABICHHYIO B BHUIY
TaOMUI, JaUarpaMMu rpauKoB, KUTh B YCIOBUAX HEOMPEIEIEHHOCTH U TOHUMATh BEPOSATHOCTHBIN
XapakTep CIy4YaiHbIX COOBITHIA.

OnHOBpPEMEHHO C pacIIupeHueM cdep NpUMEHEHUsI MaTeMaTHKU B COBPEMEHHOM OOIECTBE BCE
0osiee BaKHBIM CTAHOBHMTCS MAaTEMaTHYECKHH CTHJIb MBIIUICHUS, IPOSBIISIONIUIICS B ONPeaeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mporiecce n3yueHuss MaTeMaTUKy B apceHall MPUEMOB M METOJOB MBILIUICHUS
YeJI0BEeKa ECTECTBEHHBIM 00pa30M BKIIIOUYAIOTCS MHAYKIHS U JeAYKIHs, 0000IIeHNe U KOHKPETU3aIus,
aHaM3 W CUHTE3, KiIaccCHpUKAIMs M CcHCTeMaTh3auus, abcTparupoBaHue MU aHanorus. OOBEKTHI
MaTeMaTHYEeCKUX YMO3AKIIOUEHHH, TMpaBUjia HX KOHCTPYHMPOBAHHS PACKPHIBAIOT MEXaHH3M
JOTMYECKUX MOCTPOEHHH, CHOCOOCTBYIOT BBIpaOOTKE yMEHUs (OpMyJIHpOBaTh, OOOCHOBBIBATH M
JIOKa3bIBaTh CY>KJICHHS, TEM CaMbIM Pa3BHBAIOT JIOTMYECKOE MBIIIICHHE. MaTeMaTuke MpUHAISKUT
BeAyllas poib B (POPMUPOBAHHM ANTOPUTMHUECKOM KOMIOHEHTHI MBIIUICHUS W BOCHUTAHUHU
YMEHUH JefcTBOBATH IO 3aJJaHHBIM allTOPUTMaM, COBEPIICHCTBOBATH U3BECTHHIC U KOHCTPYHUPOBATH
HOBBIE. B mporiecce pemieHus 3agad — OCHOBHOM y4eOHOW JEATENbHOCTH Ha YPOKax MaTEeMaTUKU —
Pa3BUBAIOTCS TBOpYECKasi ¥ MPUKJIIAHAS CTOPOHBI MBIIIJICHHS.

OOyuenne MaTeMaTuKe 1aET BO3MOKHOCTh Pa3BUBATh Y 00YYAIOLIMXCS TOUHYIO, PALIMOHATIBHYIO
U MH()OPMATHUBHYIO peyb, YMEHHE OTOMpaTh Hauboyiee MOAXOIAIINE S3BIKOBBIC, CUMBOJIHYECKHUE,



rpaduuecKre CpecTBa A BRIPAKEHHS CY>KICHUN M HATJISAHOTO UX MPEICTABICHHUS.

Heo6XxonuMbpIM KOMIIOHEHTOM OOIIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SBIISIETCS 0O1Iee
3HaKOMCTBO C METOJaMH IIO3HaHMSA JEHCTBUTEIBHOCTH, TMPEACTABICHUE O TPEAMETe M METOe
MaTeMaTUKH, €r0 OTJIMYMA OT METOJOB €CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00 OCOOCHHOCTSX
NPUMEHEHUS MaTEeMaTUKH JUIsl peIIeHUS Hay4YHbIX M MPHUKIAAHBIX 334a4d. TakuMm o0pazom,
MaTeMaTudeckoe 00pa3oBaHUEe BHOCUTCBOW BKJIa/ B (POPMHUPOBAHKE OOIIEH KYJIbTYpPbI YelIOBEKa.

W3yueHne MaTeMaTHKH CIOCOOCTBYET 3CTETHYECKOMY BOCHHMTAaHHUIO YelOBEKa, MOHUMAHUIO
KpacoThl M U3AIIECTBA MAaTEMAaTUYECKHX paCCYXICHHH, BOCHPUATHIO T'€OMETPUYECKUX (dopM,
YCBOEHHIO HJieu cuMMmeTpuu. [lpuoputetHeiMu nensmu oOyueHust marematuke B 10—11 kimaccax Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

(dbopMHpOBaHHE LEHTPAIBHBIX MAaTEeMAaTHUYECKUX MOHATHH (YHCIO0, BEIMYUHA, FEOMETPUYECKast
¢urypa, TiepeMeHHas, BEPOSATHOCTh, (YHKIUSA), OOECIEUMBAIOIINX MPEEMCTBEHHOCTh H
MEPCIEKTUBHOCTh MAaTEMAaTHUYECKOTO 00pa30BaHus 00yUaIOINXCS;

nojBeicHue OOyyaromuXcs Ha JOCTYIIHOM JJIsi HUX YpPOBHE K OCO3HAaHHIO B3aWMOCBS3H
MaTEMaTUKU M OKpPYXKAlOIIero MHUpPA, MOHMMAaHUE MAaTEMaTUKU KaK 4YacTU OOIIEH KyJbTypbl
YeJI0BEYECTBA;

pa3BUTHE HMHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEW OOYYaroIuXcs, MO3HABATEIbHOM
AKTUBHOCTH, MCCIICIOBATEIbCKUX YMEHMHM, KPUTUYHOCTH MBIIUICHUA, HHTEpPECA K HU3YYCHUIO
MaTE€MAaTHUKU;

dopmupoBaHrue (PYHKIIMOHAIBHOM MaTeMaTHUYECKOW TPaMOTHOCTH: YMEHHUS paclio3HaBaThb
MaT€MaTUYECKUE  ACIEKTbl B  pEaJbHBIX  JKU3HEHHBIX  CUTyalUsAXW IIPU U3YYCHUHU APYrUX
y4eOHBIX MPEeIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (pOopMyIupoBaTh UX Ha SI3BIKE
MAaTE€MAaTHUKHU U CO3[1aBaTh MaTEMAaTUYECKUE MOEIIH, IPUMEHATH OCBOCHHBIN MAaTEMaTUYECKUH anrapar
JUIsL pelIeHUsl IPAKTUKO-OPUEHTHPOBAHHBIX 3a/ad, WHTEPIPETUPOBATh M OLEHUBATH IOJy4YCHHBIC
pe3ybTaThl.

OCHOBHBIMU JIMHUSIMU cojepxaHuss marematuku B 10-11 kmaccax sBisitoTCA:

«Yucna u BeIMUCICHUSD», «AnreOpa» («Anredpandeckue BRIpaKeHUs», « Y paBHEHUS U HEPABEHCTBAY),
«Hauana matemaruueckoro ananmmuza», «['eomerpus» («I'eomerpuueckue GUrypsl U HUX CBOHCTBAY,
«M3mMepeHne TeOMETpUUYECKUX BEIWYUH»), «BeposTHOCTs M cTratucTtuka». JlaHHBlE  JIMHUU
pa3BUBAIOTCS  MapajuleJIbHO, KakJask B COOTBETCTBUHU C COOCTBEHHOW JIOTHMKOW, OJHAKO HE
HE3aBUCHMO OJIHA OT JIPYT'OH, a B TECHOM KOHTaKTe U B3auMmojeiictBuu. Kpome 310oro, ux o0beauHseT
JIOTMYECKasl COCTABJIAIOINAsA, TPAaJULMOHHO MpUCYIas MaTeMaTHKE M IPOHMU3bIBAIOIIas BCe
MaTeMaTH4ecKue Kypcol uconaepxkatensasie tuann. ChopmynupoBannoe B PI'OC COO tpebGoBanue
«BIIAJICHUE METOJAaMH JI0Ka3aTelbCTB, aNTOPUTMAMM pELICHHs 337ad, yMEHHE (QOpMyIHpPOBAThH
OIpezeNICHUs, AaKCHOMBI U TEOPEMBI, IPUMEHATH UX, IPOBOAUTH J0Ka3aTeIbHbIE PACCYKICHHUS B X01€
peleHus 3a7ay» OTHOCHTCA KO BCEM Y4YeOHBIM Kypcam, a (OpMHUpPOBAHUE JIOTUYECKUX YMEHHH
pacmpenensiercss MO0 BCeM rojaM OOYy4eHHs Ha ypOBHE CpeqHero oouiero oopa3oBaHusl.

B cootBerctBrn ¢ ®I'OC COO maTtemarnka sSBISETCS 00sS3aTeIbHBIM MPEAMETOM Ha JaHHOM
ypoBHe oOpazoBanwms. [Iporpammoii mo MareMaTHKe MpeIyCMATPUBACTCS HU3YYCHHE Y4eOHOTrO
npeamera «MaTeMaTHKa» B paMKax TpEX y4eOHBIX KYpCOB:

«Anrebpa W Hauajga MaTeMaTHYeCKOro aHamu3a», «l'eomerpus», «BeposSTHOCTh M CTATUCTHKAY.
dopMUpoOBaHUE JIOTHYECKUX YMEHUN OCYIIECTBISICTCS HA MPOTSHKEHUU BCEX JIET O0yUeHUsI Ha YPOBHE
CpemHero o0Imero o0pa3oBaHUs, a AJIEMEHTHI JOTHKH BKJIIOYAIOTCS B COJCp)KAaHUE BCEX HA3BAHHBIX
BBIIIIEC YIEOHBIX KypCOB.

OOmiee uncio yacoB Juist u3yueHust mateMaTtuku — 340 yacos: B 10 kmacce — 170 waca (5
yacoB B Hezeno), B 11 kmacce — 170 4vacoB (5 uyacoB B HEJENIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUASA

H3y4yeHne MaTeMaTuKy Ha yPOBHE OCHOBHOTO 00I1Iero 00pa30BaHuUs HAIPABICHO Ha JTOCTH)KECHHE
06y‘laIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAPCIAMCTHBIX W MPECAMCTHBIX 06pa3OBaTCHLHBIX PE3YyJIbTATOB
OCBOCHHSA Yy4e€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynprare wu3ydeHHs MaTEeMaTHKU Ha YPOBHE CpEAHEro o0mero oOpa3oBaHUS Y
oOyuarorierocst OyyT c()oOpMHUPOBAHBI CIEIYIONIUE JINYHOCTHBIC PE3YIbTAThI:

¢ TPANKIAHCKOIO BOCIIUTAHUA:

c(OPMHPOBAHHOCTD T'PAXKTAHCKON MO3HMIMU 00YYarOIIErocsi Kak akTUBHOT'O U OTBETCTBEHHOTO
YJieHa POCCHMCKOro OOIIecTBa, MPEACTaBICHHE O MATeMaTHYECKHUX OCHOBAaX (DYHKIMOHUPOBAHHS
Pa3NUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp Ipa)IaHCKOroooOmiecTBa (BBIOOPHI, OMPOCHI U APYroe),
YMEHHE B3aUMOJCHWCTBOBATH C COLMAJIbHBIMH WHCTUTYTaMH B COOTBETCTBUU C UX (YHKLIUSAMHU H
Ha3HAYCHUEM;

¢ MNAaTPUOTHYECCKOI0 BOCIUTAHHUMA:

c(OPMHPOBAHHOCTh POCCUHCKON TPa)KTaHCKOW HIEHTHMYHOCTH, YBAXCHHS K NPOIUIOMY H
HACTOSIIEMY POCCUMCKOM MAaTEMAaTHKH, LIEHHOCTHOE OTHOLICHUEK JTOCTHKEHUSM POCCHMCKHX
MAaTEMAaTUKOB U POCCUKMCKON MAaTEMATHYECKOM IIKOJIbI, UCIIOIb30BAHNUE 3TUX JOCTUKEHHUU B IPYTHX
HayKaX, TEXHOJIOTHAX, cpepax YKOHOMUKH,

¢ JAYXOBHO-HPAaBCTBCHHOI'O BOCIIMTAHMSA:

OCO3HAHHME TYXOBHBIX LEHHOCTEW POCCHUIICKOrO Hapojaa, chOpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, ’TUUECKOT0 IMOBEJEHUS, CBA3aHHOIO C IPAKTUUYECKUMIIPUMEHEHUEM JOCTUKEHUM HAYKU U
JeSITebHOCTBIO YUEHOTO, OCO3HAHME JINYHOTOBKJIA/1a B IOCTPOEHUE YCTOHYHUBOTO Oy IyIIEero;

® JICTETHYECKOI'0O BOCIIMTAHUA:

ACTETUUYECKOE OTHOIIEHUE K MHUPY, BKIJIIOYAs ICTETHKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3aJay, peIICHUH, pacCyXACeHUH, BOCIPHMUMYHBOCTh K MATEMAaTHYECKUM aCHEKTaM
Pa3IUYHBIX BUIOB HCKYCCTBA;

e (PU3MYECKOr0 BOCIIUTAHUA:

c(OPMHUPOBAHHOCTh YMEHHs MPHUMEHSATh MaTeMaTHUECKHUE 3HAHMUSA B MHTEpEcax 3J0pOBOrO M
6e3omacHOro obpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (370pOBOE MHUTAHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATHH W OTIBIXA,peryispHas (u3nueckas aKTUBHOCTD), (pu3Hueckoe
COBEPUIECHCTBOBAHUE IIPH 3aHITUSX CIIOPTUBHO-03JOPOBUTEIBLHON NEATEIBHOCTBIO;

¢ TPYAOBOro BOCMUTAHHUA:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH TPYIOJIOOWS, MHTEPEC K Pa3IUYHBIM cdepam
npo(hecCHOHANLHON NIeATENhHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW H €€ TPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIN BHIOOP OyAyIIeH Mpodeccuu U peain30BbIBaTh COOCTBEHHBIC >KU3HECHHBIC
IUTAHBI, TOTOBHOCTh H CHOCOOHOCTHK MaTeMaTHYEeCKOMY OOpa30BaHHIO U CaMOOOpPa30BAHUIO HA
MPOTSKEHUH BCEHW >KU3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUM MPAKTHYECKHUX 3a]ad
MaTeMaTHYECKON HAMPaBICHHOCTH;

® JHKOJOIrH4€CKOro BOCIIMTaHHUA:

C(bOpMHpOBaHHOCTI: 9KOJIOTHYECKOM KYJbTYPHI, IIOHUMAaHUC BIIMSTHUSA COIIMaJIbHO-
O9KOHOMHYCCKUX MPOLUECCOB HA COCTOAHUC HpHpOZ[HOﬁ u COHH&HBHOﬁ Cpcanl, OCO3HAHHUETI00aILHOTO



XapakTepa AKOJOTHMUYECKUX IpoOJieM, OpUEHTalMs Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU s
peleHus 3a/1a4 B 00JIACTH OKPYXKAIOIEeH cpebl, IJIAHUPOBAHUE TTOCTYIKOB M OLEHKH X BO3MOXHBIX
MIOCJIEICTBUM IS OKPY’KAIOILEH Cpelbl;

¢ JICHHOCTH HAYYHOI'O MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH ¥ OOILIECTBEHHOW NMPaKTHKH, TOHUMaHHE MAaTeMaTHYECKOW HAayKu Kak c(epbl 4eloBeuecKOu
JEeATEIbHOCTH, ITAIOB €€ pa3BUTUS U 3HAYUMOCTH JUIsl Pa3BUTHS LIUBWIM3ALUU, OBJIAJACHUE S3BIKOM
MaTeMAaTUKM M MAaTeMaTUYEeCKOM KyJIbTYpOM Kak CpEACTBOM II03HAHMS MHPA, TOTOBHOCTH
OCYILECTBIATh NIPOCKTHYIOU UCCIEA0BATEIBCKYIO AEATENBHOCTh MHAUBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATHI

B pe3ynbraTe 0CBOSHHS TPOrpaMMBI [0 MaTEMaTHKE HAa YPOBHE OCHOBHOT'O O0IIEro00pa3oBaHHUs
y oOyuatomierocs OyayT c(oOpMHpOBaHBI METalPEIMETHBIE pPE3YJbTAThl, XapaKTEPU3YIOIIUECS
OBJIaJICHUEM YHUBEPCAIbHBIMU I103HABATEJIbHBIMU NEeNCTBUAMM, YHUBEpPCAIbHBIMU
KOMMYHHUKAaTUBHBIMU JEHCTBUSAMHU U YHUBEPCAIBbHBIMU PETYJIATUBHBIMU IE€HCTBUSMHU.

Ilo3naBaTebHBbIE YHHBeEpPCAJbHbIE YUeOHbIe /1elicTBUSA
Ba3oBbie JJornueckue aeicTrBus:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKA MaTeMaTHUYECKUX OOBEKTOB, MOHSATHIA,
OTHOLICHUNA MEXAYy TMOHATUAMH, (HOPMYITUPOBATh OIpPENENCHUS TOHATUH,  yCTAaHABIMWBATh
CYUIECTBEHHBIN TNPHU3HAK KJIACCU(PHUKAIMK, OCHOBAaHUS Ui OOOOIIEHUS M CpaBHEHUS, KPUTEPUHU
MIPOBOJAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OpMYyJIUpOBaTH M MPeoOpa3oBBIBATh CYKICHHS: YTBEpAHUTEIbHbIE U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIC U 00IIIE, YCIOBHEIC,

BBISIBIISITh ~ MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOpEUMsiB  (pakrax,
JAHHBIX, HAOMIOZCHUSAX U YTBEPKACHUSX, NpeaIaraTb KpUTEPHUU IS BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeTIaTh  BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKJIFOUEHUH 110 aHAJIOTUU;

IIPOBOAMTH CAMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUM (IpAMBIE U OT
MPOTHBHOT'0), BHICTPAMBATh apryMEHTAIMIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI;

BBIOMpATh cIoco0 perieHns yueOHOH 3a1auM (CpaBHMBATh HECKOJIBKO BApUAHTOB pEILCHHS,
BbIOMpATh HanboJIee MOIXOAAIINHI ¢ YYETOM CaMOCTOSITENbHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble nccieaoBarebCKHe JeiicTBUA:

UCTIOJIb30BAaTh BOMPOCHI KaK HCCIEOBATEIbCKUNA WHCTPYMEHT MO3HaHUS, (GOPMYIHPOBATH
BOMPOCHI, (UKCHPYIOIIME NPOTUBOpEUHE, MpoOJieMy, YCTaHABIUBaTh HCKOMOE M JAaHHOE,
(bopMHpOBaTh TUNOTE3Y, APTYMEHTUPOBATH CBOIO IO3UIMIO, MHEHHE; TIPOBOIUTH CAMOCTOSATEIBHO
CIUITAHMPOBAHHBINM SKCIIEPUMEHT, UCCIIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTo
00BEKTA, SBJICHHUS, IPOIIECCa, BBIABICHHUIO 3aBUCUMOCTEN MEX Ty 00BEKTaMH, SIBJICHUSMH, TIPOLIECCAMH;

CaMOCTOSITENIBHO  (hopMyIHpoBaTh 00OOINEHHST W BBIBOJALI IO pe3yibTaTaM TMPOBEAEHHOTO
HaGJIIO,Z[CHI/IH, ucciacaoBaHus, OLICHUBATh ,Z[OCTOBepHOCTB HOHy‘-IeHHBIX pe3yanaTOB, BBIBOIOB "
0000IIeHMI;

MMPOTrHO3UPOBATH BO3MOKHOC PAa3BUTHUC MPOLECCCA, 4 TAKIKC BBIABUTAThb MPCAIIOJIOKCHHUA O Cro
Pa3BUTHUU B HOBBIX YCJIOBUAX.

Padora ¢ undopmanueii:

BBISBJIATH JAeUIUTH MH(DOpPMAIMK, NaHHBIX, HEOOXOIWMBIX JIJII OTBETa HA BOMPOCHU IS



peuieHus 3a1auu;

BBIOMpPATh MHPOPMALIMIO U3 HICTOUHUKOB PA3IMYHBIX THIIOB, aHAJTM3UPOBATh, CHCTEMAaTH3UPOBATh
Y MHTEPIIPETUPOBATH HH(POPMAITUIO pa3IMUHBIX BUJIOB U ()OPM MPEICTaBICHUS;

CTPYKTYpHUpOBaTh HH(OpMAIUIO, MPEACTABIATh €€ B pa3inu4HbIX (opMax, WIUIIOCTPUPOBATH
rpaduyuecky;

OLICHUBATh HAJI&KHOCTh MH(MOPMAIMM 10 CAMOCTOSATENEHO C(HOPMYINPOBAHHBIM KPUTEPHSIM,
c(OpMYITMPOBAHHBIM CAMOCTOSTEIIHHO.

KoMMmyHuKaTHBHBIC YHHBepcaJbHble YueOHbIe JeiiCTBHSA:

BOCIIPUHUMATh U (POPMYJIHMPOBaTH CYXKICHHS B COOTBETCTBHM C YCIOBHUSMHUU LIEISIMU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX MIUCHMEHHBIX TEKCTaX,
J1aBaTh MOSICHEHHUs 110 XOly peLIeHUs 3a1a4i, KOMMEHTUPOBATh [TOJIyYEHHBIN pe3yJIbTaT;

B X0/Ie 00CY/I€HU 337aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TEMBI, TPOOJIEMBI, peraeMoit
3a/a4M, BBICKa3blBaThb WUJCH, HALIEJICHHBIC HAa IOUCK PELIEHMs], CONOCTABIATH CBOM CYXKIACHMS C
CYKICHUSIMH JAPYTUX Y4YaCTHUKOB JHUaiora, oOHapy)XMBaTb pa3jIMdMe€ U CXOJCTBO IO3MLMH, B
KOPPEKTHOH Gopme (HopMyIHpPOBATh PA3HOTIIACHS, CBOU BO3PAKCHHUS;

IPEACTABIIATL PE3YyJIbTaThl PELICHUs 3aJa4d, OKCIIEPUMEHTA, HWCCIENOBaHUsA, IIPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (pOopMaT BBICTYIJICHHSA C y4€TOM 3ajad IMPE3eHTAlMH M OCOOCHHOCTEH
ayIUTOPHH.

PeryasiTuBHble YHMBepCaJlbHble y4eOHbIe AeiCTBHUS
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUs 3a]]auu, BEIOMPATh CIOCO0 PELICHUS C YIETOMUMEIOIUXCS
PeCypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELICHUH C
y4€TOM HOBOI MH(pOpMAIHH.

CﬂMOKOHTpOJ’IB, IMOLHOHAJIbHBIA HHTEJIEKT:

BJaJIeTh HAaBBIKAMH I103HABATENbHON pe(IEKCHMH Kak OCO3HAHMS COBEPIIAEMBIX ICHCTBUN U
MBICTMTEIBHBIX MPOIECCOB, MX PE3yJIbTAaTOB, BIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJIS
rpolrecca 1 pe3yJibTara PelIeHUs] MaTeMaTHYeCKOH 3a1a4H;

NPEABUACT TPYIHOCTH, KOTOPbIE MOTIYT BO3HHMKHYTb IIPH PELICHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HANIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBUSIM, OOBACHATh MPUYMHBI JOCTHKCHUS I
HEIOCTUKECHUSI PE3YJIbTAaTOB JIEATEIBHOCTH, HAXOAWUTh OIIMOKY, /aBaTh OLIEHKY MPHOOpPETEHHOMY
OIIBITY.

CoBMecTHAsI ACATECIbHOCTD:

MOHUMATh M UCIIOJIB30BaTh IPEUMYIIECTBA KOMAaHAHON M HHAUBUIYaIbHON paOOTHINPH pelIeHUH
yu4eOHBIX 3a]1a4, IPUHUMATD 11€7Ib COBMECTHOM AEATEIbHOCTH, TNIAHUPOBATH OPraHU3aIlMI0 COBMECTHOM
paboThl, pacmpenensiT BHIBI padOT, JOrOBApHBATHCSA, OOCYKIAaTh MPOIECC M Pe3yibTaT paboThl,
0000111aTh MHEHUSIHECKOIBKUX JIIONEH;

y4acTBOBaTh B TIpPYyMNoOBBIX (opmax pabdoTel (0OCyxkneHus, OOMEH MHEHHH,

«MO3TOBBIE HITYPMBI» U MHBIE), BBIIOJIHATH CBOIO YacTh PabOTHI M KOOPIUHHPOBATH CBOUICHCTBUS C
JIPYTUMH YIEHaMH KOMaH[bl, OIICHUBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM,
c(OpMyYITMPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS POTPaMMBI [0 MaTeMaTHKE Ha 6a30BOM YpOBHE Ha ypOBHE



cpeaHero oOIero o0pa3oBaHMs MPEICTaBICHBI MO ToAaM OOyYEHUSB paMKax OTAEIbHBIX yUeOHBIX
KypCOB B COOTBETCTBYIOIIMX pasleiax MPOrpaMMBbIIIO MATEMATUKE.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPAN HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

HHOACHUTEJIBHASA 3AIINCKA

VY4eOHsbIi Kypc «Anrebpa U Hadajga MaTEMaTHYECKOTO aHAIM3a» SBIISETCS OJHUM U3 HamOoJjee
3HaYMMbIX B TIPOrpaMMe CpEAHEro oOImero o0pa3oBaHMs, IOCKOJIBKY,C OJHOM CTOPOHBI, OH
o0ecreynBaeT WHCTPYMEHTAIbHYIO 0a3y JUIs M3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C
JIpyroi CTOpPOHBI, (HOPMHUPYET JOTHYECKOSH aOCTPAKTHOE MBINUICHHE OOYydYaloluxcs Ha YpOBHE,
HEOOXOJMMOM Uil OCBOEHHS YYEeOHBIX KypcoB WH(POPMATUKH, OOIIECTBO3ZHAHUSA, HCTOPHUH,
ClIOBeCHOCTH. B pamkax yueOHOro kypca «Anrebpa W Hayajlla MaTeMaTHYECKOTO aHaIH3a»
o0yyaromuecs OBJIaIeBaIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpast GopMyIupyeT CBOU
JOCTIDKEHHS B MaTeMaTH4eCKol Gopme.

VYueOHbIil Kypc anreOpbl M Hayal MaTeMaTHYeCKOTO aHaju3a 3aKiIaJblBaeT OCHOBY JJIS
YCIICIIHOTO OBJIAJICHUSA 3aKOHAMU (PU3UKU, XHUMHHU, OMOJOTMM, MOHMMAHUS OCHOBHBIX TEHACHLUI
HSKOHOMHKH M OOLIECTBEHHOW >KM3HHM, TO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTUSAX,YBEPEHHO HCIIOJIb30BaTh MX B TOBCEAHEBHOM XH3HU. B TOXe Bpems
OBJIA/ICHUEA0CTPAKTHBIMH M JIOTUYECKH CTPOTMMH MAaTeMaTHYEeCKUMHU KOHCTPYKIMSMHU DPa3BUBACT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTb YTBEPXKICHUS, HCIIOJIB30BATh
0000111eHIE U KOHKPETU3ALMIO, a0CTparupoBaHue 1 aHaJIOTui0,(pOPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MbIlIUIeHHE. B Xone m3ydeHus: anreOpbl U Hayal MaTeMaTHYeCKOro aHalW3a Ha YPOBHE CPEIHEro
obmero o0pa3oBaHusi OOydYalOUIMECs MOJNYyYalOT HOBBIA OMNBIT pPEIICHWS MNPHUKIAIHBIX 33734,
CaMOCTOSITENIFHOTO TOCTPOCHUS MATEMAaTHUYECKUX MOJETCH pealbHbIX CUTYallMii M HMHTEepIpeTaliu
MOJTyYCHHBIXPEIICHUH, 3HAKOMSATCS C MpUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IMPHpPOE,
HayKe U B HICKYCCTBE, C BBIAIOLIMMHCS MaTEMAaTUIECKUMHU OTKPBITUSMU U UX aBTOpaMu. Y 4eOHBIN KypC
anreOpsl M HayaJl MaTeMaTHYECKOro aHajiu3a o0JajaeT 3HAYUTEIbHBIM BOCHHUTATEIbHBIM
MOTEHIMAJIOM, KOTOpBbIM  peanu3yeTcs Kak uepe3 Y4eOHBIH MaTepuall, CIOCOOCTBYIOIIUI
(hOpMUPOBAHHIO HAYYHOTO MHPOBO33PCHHS, TaK M depe3 chenupuky ydeOHOW HeaTeIbHOCTH,
TpeOyIole CcaMOCTOATENIbHOCTH, aKKyPaTHOCTH, TMPOAODKUTEIBHON KOHLEHTpAllMM BHUMAHUSA M
OTBETCTBEHHOCTH 32 MOJIyYEHHBII pe3yibTar.

B ocHoBe Mmeroaumku oOyueHHs anreOpe W HayajlaM MaTeMaTHYeCKOro aHaiu3a JICKUT
JeSITeIbHOCTHBIM MIPUHIUI 00y4eHUsI.

B crpykType mporpammsl mo anreOpe W HayalaM aHalu3a BBIJCISAIOTCS — CIEIyIoIue
coJiepKaTeIbHO-METOUYECKUE JTHHUN: «HUCa U BBIYUCICHUN, « DYHKIUH U TpaduKn», « Y paBHECHHS
U HEpaBeHCTBa», «Hauana Maremarnyeckoro aHamusay,

«MHoxecTBa U JIOTHKa». Bce OCHOBHBIE COIEPXKATEIBHO-METOAUYECKUE JIMHUM H3y4aroTCs Ha
MPOTSDKEHUH JIBYX JIET OOY4YEHHUsI HAa YPOBHE CpPEeHEro 00Iero o0pa3oBaHusi, €CTECTBEHHO JIOTIOJIHSS
Ipyr Apyra U IIOCTENEHHO HACBIIIASCh HOBBIMU

TeMaMH ¥ paszzienaMu. JJaHHbBII yueOHbI Kypc SIBISIETCSI HHTETPATUBHBIM, ITOCKOJIBKY O0BEIUHSIET B
cebe colepkaHHE HECKOJIbKMX MAaTeMaTHYeCKUX JUCLUIUIMH: anreOpa, TPUTOHOMETPHS,
MaTeMaTUYECKUI aHaIu3, TEOPUSI MHOYKECTB, BEPOSTHOCTh U CTaTUCTHKA U Apyrue. Ilo Mepe Toro kak
oOyyaromuecsi OBiIajeBaloT Bc€ Oojee MIMPOKMM  MaTeMaTHYECKUM  alapaToM, Y HHUX
MOCTIeI0BATEeIbHO (POPMUPYETCSI U COBEPLICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYECKyI0 MOJENb
peanbHON CHUTyaluu, NMPUMEHATh 3HAHUS, IOJyuYeHHBIC B yu4eOHOM Kypce «Anrebpa M Havaja
MaTeMaTHYECKOTO aHaIM3a», JUIsl PEIICHUs] CaMOCTOSITEIbHO CPOPMYIMPOBAHHONW MaTeMaTHYECKOM



3a/1a4d, a 3aTeM HUHTEPIIPETUPOBATH IIOJIYUYEHHBIN PE3YJIbTAT.

ConepxaTenbHO-MeTOIMYECKas JUHUS «Yucrna W BBIYMCICHHUSA» 3aBepluiacT (HopMUpOBaHHE
HaBBIKOB HCIOJb30BAHUS JCUCTBUTEIBHBIX YHCE, KOTOpOE OBUIO HAyaTO Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBanus. Ha ypoBHe cpenHero oOimero oOpa3oBaHus 0cO000€ BHHMAHHE YAETSETCS
(OPMHUPOBAHHIO TPOUYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKIIOYAIONMX B CeOS HCIOJIB30BaHHE
pa3nuyHbIX (OpM 3amucu ACHCTBUTEIBHOIO YMCIIA, YMEHUE PAIMOHAIBHO BBIOJIHATH NEHCTBUS C
HUMH, JIeNlaTh MPUKUAKY, OLIEHUBATh pe3ynapTar. OOydaronyecs Mmojay4yaloT HaBBIKM MPUOIMKEHHBIX
BBIUMCIJICHUH, BHITIOJIHEHUS ACHCTBUH C UMCIIaMu, 3aIIICAHHBIMU B CTAaHIAPTHOM (pOpMe, UCTIONb30BaHUS
MaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUIA.

ConepxaTtenbHast JTUHHS «YpaBHEHHS M HEPABEHCTBA» PEATU3yeTCs Ha MPOTSHKEHUH BCETO
o0y4yeHHs1 Ha YpPOBHE CpeAHero oomiero oOpa30BaHUs, MOCKOJIBKY BKaXJIOM pas3zieiie MporpamMMbl
MPEIYyCMOTPEHO pEIICHHE COOTBETCTBYIOIMX 3aaad. OOyuarommecss OBIAJAEBAIOT Pa3IMYHBIMU
METOAAMHU DPELICHUS IeNbIX, PallMOHAIbHBIX, UPPALOHATIBHBIX, OKA3aTENbHbIX, JOrapu(pMUUECKUX H
TPUTOHOMETPUYECKUX YpPABHEHHH, HEPABEHCTB U MX cucTeM. lloydeHHble YMEHHs HCIONB3YIOTCS TpH
UCCIIEIOBaHMH (DYHKLMI C TIOMOILBIO TPOM3BOJHOW, PEIIEHHMH MPUKIAAHBIX 337a4 M 337a4 Ha
HaXOXXJCHUE HAWOONBIIMX M HAWUMEHBIIMX 3HaYeHMH (yHKIuH. JlaHHAs cojepiKarenbHas JHHUS
BKJIIOYAET B ce0s1 Takke (popMUpOBaHUE YMEHUH BBIIOIHATH PAcyEThI 10 (hopMyiiam, mpeodpa3zoBaHus
LEJBIX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHMN, a TAK)KE BBIPAKECHHIH,
coJiep KallX CTENEHH U Jorapudmsl. braronaps nuzyueHuro aaredpanueckoro Marepraia mpoucxoauT
JanpHeiIee pa3BUTHE aITOPUTMHUUECKOTO U aOCTPAKTHOTO MBIIIICHUST 00yJaromuxcs, GoOpMUpPYIOTCS
HaBBIKM JIEAYKTUBHBIX pacCyXICHHH, paboThl C CHMBOJBHBIMH (OpMaMH, THPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AsreOpa npeanaractadGeKTUBHbIC
MHCTPYMEHTBI JUIs pEIICHNs IPAKTUIECKUX M €CTECTBEHHO-HAYYHBIX 33,14, HATJISIHO ICMOHCTPUPYET CBOH
BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConeprkaTenbHO-MeToAndecKast TUHUS « DyHKIUH U Tpa(UKI» TECHO IepEeIIeTaeTCsl C APYTUMH
JUHUSAMHU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 334a€T MOCIEeN0BATEIbHOCTh M3YyUEHUS
MaTepuana. M3ydeHue CTENeHHOH, IOKa3aTeNbHOU, JOorapu(MUYECKO M TPUTOHOMETPUUYECKHUX
(GyHKIMH, UX CBOIMCTB U rpa)KOB, UCIIOIB30BaHNE (PYHKINHN TSl pEIICHHS 3a1a4 U3 IPYTHX YUeOHBIX
MPEIMETOB U PEaTbHOI KHU3HH TECHO CBA3aHO KaK C MATEMAaTHUYECKUM aHAIM30M, TaK M C PELICHUEM
ypaBHeHMI M HepaBeHCTB. [Ipu 3Tom Oonblioe BHUMaHHE yJenseTcss OPMUPOBAHUIO YMEHUS
BBIpaXXaTh (OPMYyJIaMU 3aBHCUMOCTH MEXIY Pa3MYHBIMUBEIMUYMHAMH, MCCIIEOBATH IOJy4YEeHHBIE
(GyHKIMH, CTPOUTH UX Tpaduku. MaTtepuasiconepkaTeabHON JTMHUM HAIeJICH Ha pa3BUTHE YMEHUHN U
HaBBIKOB, TO3BOJISIOIIMX BBIPAXaTh 3aBUCHMOCTH MEXIy BEIMYMHAMU B paziIudHON (opme:
AHAIUTUYECKOW, rpaduueckol ©  cioBecHOW. Ero mu3ydeHwe CrnocoOCTBYeT  pa3BUTHIO
QITOPUTMUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K OOOOLICHHIO M KOHKPETHM3allMd, HCIOJIb30BAHUIO
ananoruil. CogepxkarenbHas auHus «Hauyana MaTeMaTndyeckoro aHajiu3ay I03BOJIET CYIIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTHYeCKUX, TaK M MPHUKIAJAHBIX 3a7a4,JJOCTYMHBIX OOy4aromumcs, y
KOTOPBIX TOSBISIETCS BO3MOXHOCTH HCCIIEOBAaTh M CTPOUTH Tpaduku (yHKIMHA, ONPEnensiTh HX
HauOoNbIINE W HAUMEHBIIME 3HAYCHUS,BBIYUCIATH IUIOMAnd GUIyp U OOBEMBI  TeN, HAXOAUTh
CKOpOCTH M YycKopeHus mpoueccoB. CopepkaTenbHasi JHUHHS OTKpPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHUSIMATEMATUYECKIX MOJIETCH pEeaNbHbIX CUTYyalluil, HaXOXKICHUS HAMIYYILIEro pelicHHsB
NPUKIAJAHBIX, B TOM YHCIIE  COIMAJbHO-3KOHOMHUYECKHX, 3a/layaX. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYeCKOTO aHaJIM3a CIIOCOOCTBYET pPAa3BUTHIO aOCTPAaKTHOTrO, (HOPMaNbHO-TOTHUECKOTO U
KpPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHI paclo3HaBaTh MPOSBICHUA 3aKOHOB MaTEMaTHKHU
B HayKe, TEXHUKE U HCKYCCTBE.

OOyuaromiyecs y3HaOT O BBIJAIOIINUXCS pe3yIbTaTax, MOJYyYSHHBIX B X0OJ€ pa3BUTH MaTeMaTHKH Kak
HayKH, U UX aBTOpax.

CopnepxarenpHo-MeTOAMYECKAsT JIMHUA «MHOXeECTBa M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUHU MHOXKECTB. TE€OPETUKO-MHOKECTBEHHBIC IIPECTABICHUAIIPOHU3BIBAIOT BECh KypC
HIKOJIbHOM MaTeMaTHKH M MpeJIaraloT HanboJIeeyHUBEPCAIbHBIHN SI3bIK, 00BEIUHSIONINN BCE pa3/IeIib
MAaT€MAaTUKU U €€ NPWIOKECHUH, OHU CBA3BIBAIOT PA3HBIE MAaTEMAaTUYECKUE NUCLUILIMHBI B €IUHOE



nenoe. [TosToMy Ba)KHO JaTh BO3MOXHOCTH OOy4YaroLIeMycCsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIH
SI3bIKCOBPEMEHHON MaTEMATUKU U UCIIOIb30BATh €T0 JUIS BEIPAKEHUSI CBOMX MBICIICH.

B yuebHOM Kypce «Anredpa u Hadaaa MaTEMaTHUECKOTO aHATN3ay MPUCYTCTBYIOTTAK)KE OCHOBBI
MaTEeMaTHYeCKOT0 MOJICIIUPOBAHMS, KOTOpbIE MPU3BAHBI C(HOPMHPOBATH HABBIKA IMOCTPOCHUS
MOJIeTICH pealbHBIX CHUTYyallMii, HCCIEIOBaHUS JTHUX MOJENEH ¢ MOMOIIBIO anmapara areopsl U
MaTeMaTHYeCKOT0 aHaIN3a U MHTEPIPETAIlUU MTOJTyICHHBIX Pe3yIbTaToB. Takue 3a/laHus BIICTEHBI B
KOKIBIA M3 pa3lielloB MPOrpaMMbI, TIOCKOJIBKY BECh Marepuan ydeOHOro Kypca MIMPOKO
WCTIONIB3YETCS Ui PEIIeHUs MPHUKIATHBIX 3amad. [Ipu pelneHun peanbHBIX MPAKTUYECKUX 3a/1ad
oOydaromuecss  pa3BUBAIOT  HAONIONATENbHOCTh,  YMEHHE  HAXOAWTh  3aKOHOMEPHOCTH,
abcTparupoBathbcs, HCIONB30BaTh AHAIOTHIO, 0000mATh W  KOHKPETU3HPOBATH MPOOJIEMY.
JlesTensHOCTh 110 POPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 33]]a4 OpPraHU3yeTcs B MPOIECcCce
M3YYCHHSI BCEX TeM y4eOHOTo Kypca « Anredpa v Havyalla MaTeMaTUYeCKOTO aHaTN3ay.

OO1miee 4yMca0 4acoB, PEKOMEHJIOBAHHBIX Uil U3yYeHHsS yueOHOro Kypca «AnreOpau Havaja
MaTeMaThudeckoro ananmmsza», — 170 dacoB: B 10 kiacce — 68 wacoB (2 4aca B Heneno), B 11 kiacce
—102 gaca (3 yaca B HeneMIO).

COJAEP)KAHUE OBYUYEHMUA
10 KJIACC

Yucia v BLIYUCTIEHUA

Pamonaneueie yncna. OOBIKHOBEHHbIE M JIECATUYHBIE JAPOOH, IPOLEHTHI, OECKOHEYHbIE
nepuoauveckue apodu. ApudmMeTrHueckue onepanuu ¢ paluoHAIbHBIMHU YHCIaMH, peoOpa3oBaHuUs
YHCIIOBBIX BhIpakeHHH. [IpumeHnenue npoOeil M MPOLEHTOB JJIsi pEIleHHUs] NMPUKIAJHBIX 3a7ad W3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEAIbHON KU3HH.

JeiictBuTenpHble yucia. PanyoHanbHble W UppalMOHAJbHBIE 4YHCHa. ApupMeTHyecKue
ONepaluu C JCHCTBUTENBHBIMUA YHUCIaMH. [IpuOMKEHHBIC BBIUMCICHUS, TPABWIIA OKPYIJICHHMA,
IIPUKHJIKA U OLICHKA PE3YJIbTATA BIYUCIICHUM.

Crenenp ¢ uenbiM mokazaTteneMm. CraHpapTHas Qopma 3amuCH ACHCTBUTENHHOIO YHCIHA.
Hcnonp3oBanue moaxoasmie GopMbl 3aruch ASUCTBUTEIbHBIX YMCEIN IS PEIICHUS MPAKTUYECKUX
3a/1a4 U IIPEACTABJICHNS JAHHBIX.

Apudmernueckuil KOpeHb HaTypajbHOH cremeHu. [leiicTBus ¢ apudMeTHUEeCKUMHU KOPHAMHU
HAaTypaJIbHON CTEICHHU.

CuHyCc, KOCHMHYC M TaHIEHC YHUCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHMHYC, ApKTaHI€HC
YHCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPaBeHCTBA
ToxnecTBa ¥ TOXKIECTBEHHBIE TPEOOPA30BAHNS.

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpakeHU. OCHOBHBICTPUTOHOMETPHUECKUE
¢bopmybI.
VYpaBHeHue, KOPeHb ypaBHEHHUs. HepaBeHCTBO, pelieHue HepaBeHCcTBa. MeTOMHTEPBAIIOB.

Permienue nienpix v 1poOHO-paAIIMOHANIBHBIX YpaBHEHHH U HepaBeHCTB. Pemenne
UPPALMOHAIIBHBIX YPAaBHEHHUI U HEPABEHCTB.

PemreHne TpUroHOMETpUYECKUX YPABHEHU.

[TpuMeHeHne ypaBHEHHUH 1 HEPABEHCTB K PELICHUIO MaTEMAaTHUECKUX 3a/1a4 U 337a4U3 Pa3IHuHBIX
o0acTeil HayKH U peajbHOH JKU3HU.

DOyHKUMH ¥ TPaPUKH

@ynkiys, crnocoOsl 3amanus GyHkuun. 'padux ¢yHxnumu. BzaumHo oOpaTHbIEQYHKIIUH.



OO6nacTp ornpeeneHus] © MHOXKECTBO 3HaueHHi pyHkumu. Hymu QyHKImm.
[IpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIC U HEUETHBIE (QYHKIINU.

Crenennas (yHKIHS C HATypaJbHBIM U LIEJBbIM Moka3aTeneMm. E€ cBoiicTBa urpagux. CBoiicTBa 1
rpaduK KOpHS N-0i CTETEeHU.

TpuroHomeTpudeckas OKpy>KHOCTb, OIIpPE/IeIICHUE TPUTOHOMETPHUUECKUX (DYHKIIMIHYHCIOBOTO
apryMeHra.

Hayana MaTeMaTH4eCKOI0 aHAJIN3A

ITocnegoBaTeIbHOCTH, CIOCOOBI 3aJaHMs OCIEN0BATENLHOCTEH. MOHOTOHHEIE
OCIeJ0BAaTEIbHOCTH.

Apudmernueckass U reoMeTpuueckas nporpeccuu. beckoHeuHO yObIBaroIiasreoMeTpuuecKas
nporpeccuss. Cymma OecKOHEUHO YOBIBAIOIIEH IeOMeTpHuYecKoi mporpeccuu. dopmyna CIOKHBIX
IIPOLICHTOB. MCr011b30BaHKe IPOrpeCCuu Il PEILIEHUAPEANIBHBIX 3a1a4 [IPUKIIAJHOIO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHoxecTBO, onepauuu Haj MHoxecTBamu. [luarpammel Oiinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapara JJis ONHUCAHUs PEAIBHBIXIIPOLIECCOB U SABJICHUM, IIPU PELICHUU
3a7a4 U3 IpYrux y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopemMa, CleCTBUE, 10KA3aTEIbCTBO.
11 KJIACC
Yucia 1 BLIYUCTIEHUA

Hatypanbnble u nienble yncina. [IpusHaku neaumocty neinsix ynucen.CTeneHs ¢
panuoHaIbHBIM NoKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm uncna. JlecsTHUHBIEC U HATYpPAJIbHBIE JIOTaPU(MBI.
YpaBHeHUS U HEPaBeHCTBA
[TpeoOpa3oBanue BEIpaXKEHUH, COEPKALIUX JIOTAPU(MBI.
[TpeoOpa3oBanue BBIPAKEHUNA, COACPIKALINX CTENIEHH C PAIlOHATEHBIMIIOKA3aTEIIEM.
[TpumMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.
[Toka3zaTenbHbIC YPaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA.

Cucrempl TUHEHHBIX ypaBHEHHH. PelieHue mpukiagHbIX 3a7ad € IOMOIIBIOCHCTEMBI
JIMHEHHBIX YPaBHECHUM.

CucreMbl 1 COBOKYTHOCTH PAallMOHAJIbHBIX YPAaBHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMAaTUYECKUX3a4ad U 3a1a4 U3
pa3NUYHBIX 00JIaCTe HAYKH U PEaTbHOM KU3HHU.

DOyHKUMH ¥ TPaPUKH

@Oyuxkius. Ilepuognueckue ¢pynkunu. I[IpomMexyTku MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI QyHKIMU. Hanbonpiee 1 HanMeHblee 3HaueHue (PyHKIIMIMHA TPOMEKYTKE.

Tpuronomerpuueckre GpyHKIIUHN, UX CBOHCTBA U IPa(UKH.
Hcnonb3oBanue rpadukoB PyHKIHIA JUT peIieHHs ypaBHEHHM 1 THHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB QyHKUIUI 11 UCCIET0BaHHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOpBIE
BO3HUKAIOT NPH PEIIEHUH 3a]1a4 U3 APYTUX yUYCOHBIXIIPEIMETOB U PEaIbHOM JKU3HU.

Hayana MaTeMaTH4eCKOI0 aHAJIN3A



HenpepoiBable ¢yHkmmuu. MeTtoa HMHTEpBajOB JUIs pelleHus HepaBeHCTB. [IpomsBoanas
¢yukuuu. ['eomerpuueckuii 1 pU3MUECKUI CMBICIT TPOU3BOIHOM.

[Tpou3BoHBIE ArIeMEHTAPHBIX QYHKIHH. POPMYIIbI HAXOKACHUS TPOU3BOIHONCYMMBI,
MIPOU3BEICHUS U YACTHOTO (DYHKITHI.

[TpuMeHeHHnEe TPOU3BOIHON K UCCIEIOBAaHUIO (DYHKIIHI HA MOHOTOHHOCTH M3KCTPEMYMBL.
HaxoxaeHne HanOoIbIero 1 HAMMEHBIIETo 3HaYeHUs! (PYHKIIMH Ha OTpE3Ke.

[IprmeHeHne NpoOn3BOIHON I HAXO0KICHHS HAWJTYYILEr0 PELIEHN B IPUKJIAAHbIX3a1a4ax, 1
OTIpeIeJIeHUs] CKOPOCTH poIiecca, 3aJaHHOTO (hOPMYJION HITH rpaduKoM.

ITepBooOpa3nas. Tabmuma mepBooOpa3HbIX.

WuTerpan, ero reoMeTpudeckuii 1 GU3NYECKUN CMBICI. Bbranciaenune uHTerpanamno Gopmyse
Hrrorona—Jleitbauna.

BeposiTHOCTB M CTATHCTHKA

UuciioBble XapaKTEpUCTUKH CIYy4YaWHBIX BEIMYUH: MATEMaTHYECKOE OXHUAAHHUE, JUCHEPCUS U
CTaHJApTHOE OTKJIOHeHue. [IpuMepbl NMpPUMEHEHHs MAaTEeMaTHUYeCKOro OKMIAaHWs, B TOM YHCIE B
3ajauyax M3 MOBCEIHEBHOW JXM3HU. MaTeMaTHuecKoe OXKUJaHue OMHAPHON CIy4alHOW BEIMYMHBI.
MareMaTnueckoe 0KMIaHHE CYyMMBI CIIy4alHbIX BEJIMYMH. MaTemMaTudeckoe OKUIAaHUE U JUCIIEPCUs
reOMETPHUUECKOro U OMHOMHUAIBHOTO pacIpeleIeHui.

3akoH OOJBIIMX YHUCEN W €ro pojb B Hayke, mpHupoje u oOmiectBe. BbiOopouHblli MeTOn
UCCIIEIOBAHUM.

IIpumepbl HENIPEPHIBHBIX CIIy4alHbIX BeIUYMH. [[oHATHE O IIIOTHOCTH pacnpeesieHus. 3anadu,
MIPUBOAIIME K HOPMaJIbHOMY paclpezeseHuto. [IousTue o HopMaabHOM pacIpeielICHUN.

NPEJMETHBIE PE3YJIBTATHBI
K xoniy o6yuyenus B 10 kjacce 00y4aromuics MogyyuT CIeayoNe IpeIMEeTHbIEPE3yIbTaTh:
Yucia 1 BBIYHCJICHUSA

OTEPUPOBATH MOHITUAMU: PALIMOHAIBHOE U JCHCTBUTEIIBHOE YUCII0, OOBIKHOBEHHASH JICCATUIHAS
IpoOb, IPOIECHTHI;

BBIINIOJIHATH apI/I(I)MeTI/I‘-IGCKI/IC oncpanru ¢ paiuOHAJIIbHBIMU U I[GﬁCTBPITGJIBHbIMPI qucjaiaMu,

BBINOJIHATH NPUOIMKEHHBIE BEIUMCIICHUS, UCIIONB3YS IPAaBUIa OKPYTIICHUS, AETaThIIPUKHUIKY U
OLICHKY pe3yJbTaTa BEIYUCICHUN;

OTIEpUPOBATh TOHITHSIMH: CTENEHb C IIENIBIM IOKa3aTelieM, CTaHgapTHas (opMma 3amucu
NEHCTBUTENHLHOTO YMCIIA, KOPEHb HATYypaJbHOU CTEMEHH, UCIIOIB30BaTh MOIXOAIIYIO (hOpMY 3aIuch
JIEACTBUTENBHBIX YACEII IJI PELICHUS IPAKTUUECKUX 3aa4l IPEACTABICHUS JaHHbIX;

OIIEPUPOBATH IMOHATHAMU: CHHYC, KOCMHYC M TaHI'€HC IIPOU3BOJIBHOIO YIJja, UCIOJIb30BaTh
3aIMCh MPOU3BOJIBHOTO yIiIa yepe3 00paTHbIe TPUTOHOMETPUYECKHE (DYHKIIUH.

YpaBHeHUS U HEPaBeHCTBA:

ONEpUPOBATh MOHATHSIMM: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE, PALUOHAIBHOE,
MppalMOHAILHOE YPAaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE;

BBITOJIHATH NPE0Opa30BaHMs BBIPAXKEHUH, COEpKAIIUX JIOrapu(MBbl, OTIEPUPOBATHIOHATHSIMH:
JOrapu(MHUUECKOEe YpaBHEHHE U HEPABEHCTBO, pEIIaTh OCHOBHBIC THUIBI JIOTApU(PMUUECKUX
YPAaBHEHUI U HEPABECHCTB;

BBITOJIHATH TPe0Opa30BaHus TPUTOHOMETPUYECKUX BBIPAKECHUHN U peIIaTh TPUTOHOMETPUIECKHE
YPAaBHEHUS;

BBITOJIHATH PE00Pa30BaHUs LETbIX, PAIIMOHATIBHBIX U UPPAIMOHATBHBIX BBIPAKECHUN U pelIaTh



OCHOBHBIC THUIIbI LCJIBbIX, PAIUOHAJILHBIX U UppAllMOHAJIbHBIX ypaBHeHHﬁ 1 HCPABCHCTB,

[IPUMEHATH yYPAaBHEHUS W HEPABCHCTBA I PELICHUS MAaTEMaTUYECKHUX 3aJad M 3a4ad U3
pa3IUYHBIX 00JIACTe HAYKH U PeabHOM KU3HH,

MOJICTTUPOBATh pealbHbIC CHUTYaIlMH HA SI3BIKE alIreOpbl, COCTABIATH BHIPAXKCHUS, YPABHCHHUS,
HEpaBEHCTBA IO YCJIOBUIO 3aJla4M, UCCIICOBATh MOCTPOCHHBIE MOJEIH C UCIIOJIb30BAHUEM arlapaTa
anreOpsbl.

DOyHKIUH U TPAPUKH:

ONEepPHPOBATh MOHATUSAMH: (QYHKLHUS, CIOCOOBI 3amaHus (PyHKIMH, 00JacTh ONpeneieHus U
MHOYKECTBO 3HaUeHUH QyHKIMH, TpapuK QyHKIUHN, B3aUMHO 00OpaTHbIe (yHKIIUH;

ONEepPHPOBATH MOHATHAMHU: YETHOCTh W HEYETHOCTH (YHKUMH, HYTH (DYHKIUH, TPOMEKYTKU
3HaKOIIOCTOSIHCTBA,;

UCTOJIb30BaTh rpaduku GYHKUMHN U pelIeHUs YypaBHEHUH;

CTPOMTH M YUTATh TpaPUKN TUHEHHONU (DYHKIMH, KBaAPATHUYHON (DYHKIINHU, CTEICHHON (pyHKITHH
C IENBIM TIOKa3aTelIeM, TOKa3aTeIbHOM, Torapru(MIUIECKOH;

UCTIOJIb30BaTh TpapuKy PyHKIUH IS HCCIIEOBAaHUS MPOLIECCOB U 3aBUCUMOCTEN MPU PEIICHUN
3a7a4 U3 IPYTUX yU4eOHBIX IPEIMETOB U PeaTbHOM KHU3HH, BHIPAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYUHAMU.

Hagana MaTeMaTH4eCKOI0 aHAJIH3A:

OIIEpPHPOBATH MOHATHIMMU: MOCIIEIOBATEIBHOCTD, apu(METHUECKAsI UTEOMETPUIECKast
IIPOrpeCcCcuy;

OIIEPUPOBATh MOHATHAMU: OECKOHEUHO yOBIBAIOIIAsi TEOMETPUYUECKAsl IPOTPECCHSI,CyMMa
0eCKOHEUHO yObIBaroIIei reOMeTpUYECKON POrpeccui;

3a4aBaTh MOCJICAOBATCIBHOCTU PA3JINYHBIMU CHOCOGaMI/I;

UCIIOJIB30BaTh CBOMCTBA IOCIEA0BATEIBHOCTEN U IIPOTrPECCUM IS PELLICHUAPEaIbHbIX 3a1a4
IIPUKJIAIHOTO XapaKTepa.

MHo:KecTBAa M JIOTHKA:

OICPHUPOBATH NOHATUAMU: MHOXKCCTBO, OICpallui HAA MHOXKXCCTBAMU; UCIIOJIB30BATh
TeOpeTHKO-MHOX(CCTBeHHLIﬁ amnrmapar i1 OIMUCaHUA pCaibHbIX

MIPOIIECCOB U SIBJICHUM, PU PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB; OIIEPHUPOBATD
MIOHATUSIMMU: OIIPEJIEIICHUE, TEOPEMA, CIEACTBUE, 10KA3ATEIbCTBO.

K xoniy o6yuyenus B 11 kjacce o0ydaromuics MogyyuT CIeayONe IPeIMETHbIEPE3yIbTaTh:
Yucia v BBIYHCJICHUA

ONCpUPOBATH HNOHATUAMU: HATYpPAJIbHOC, HCJIO0C YUCIIO, UCIIOJIb30BATh MPU3HAKHU ACIMMOCTU
LEJIBIX YUCLII, PA3JIOKCHUC YUCJIa Ha MTPOCTBIC MHOXKUTCIIN AJId PCUICHUA 3a1a4.

ONnecprupoOBaTh NOHATUCM: CTCIICHDb C PAllMOHAJIbHBIM ITOKA3aTCIICM,
OIIEpPHPOBATH MOHATHAMMU: JOTapuU(PM YHCIa, TECATUIHbIE U HATypaIbHbIEC JOTapU(PMBI.
YpaBHeHUS U HEPAaBEHCTBA:

NPUMEHSATH CBOMCTBA CTENIEHH [T TPeoOpa30BaHUs BBIPAKEHHM, ONIEPUPOBATH MOHATHIMU:
[I0Ka3aTEeJIbHOE YPABHEHUE U HEPABEHCTBO, PEILIaTh OCHOBHBIE THIIBI IIOKA3AaTEIIbHBIX YPABHEHUN U
HEPaBEHCTB;

BBITOJIHATH MPE0Opa30BaHUs BBHIPAKECHUH, COJEpKAIIUX JIOTapu(Mbl, ONEPUPOBATH MOHATUSIMHU:
norapu(MHUUECKOEe YpaBHEHHE M HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI JIOTapU(PMUUECKHX
YPAaBHEHUHN U HEPABEHCTB;



HaxOJHUTh PEIICHM IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEPUPOBATH MOHATUAMU: CUCTEMA JIMHENHBIX YPABHEHU U €€ PELICHHE, UCII0JIb30BaTh CUCTEMY
JIMHENHBIX YPaBHEHUN Ul pELICHUS ITPAaKTUYECKUX 3a/1a4;

HaXxOJIUThb PELICHHs IPOCTEUIINX CHCTEM U COBOKYIHOCTEH pALMOHAIBHBIX YPABHCHUU U
HEPaBEHCTB;

MOJICJIMPOBATh peajbHble CUTYallMd Ha SI3bIKEe alreOpbl, COCTABIATH BBIPAXKECHUS, YpPaBHEHUS,
HEPaBEHCTBA M CUCTEMBI 110 YCIIOBHUIO 3aJ1aui, UCCIIEI0BATh MOCTPOSHHBIE MOJIENIN C HCIIOJIb30BaHHEM
amrmapara anreopsbl.

DOyHKIUH U TPAPUKH:

OIEpPHPOBATH MOHATUSAMH: TepuoauuecKas (QYHKIHS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKU 3KCTpeMyMa (yHKIUHM, HauOoJplllee M HauMEHbIee 3HAYeHHS (YHKIMHM Ha MPOMEXYTKE,
WCTOJIBb30BATh MX JJIS1 UCCIIEOBAHUS (PYHKLINH, 3aJaHHOH rpadukom;

OIIEpPHPOBATH MOHATHAMU: TPAPHUKH MOKA3aTEIBHOM, JOrapUPMHUUECKON U TPUTOHOMETPUYECKUX
GyHKIMH, 1300pakaTh UX HAa KOOPJUHATHOW IUIOCKOCTH MHUCIIOJB30BATh U PELICHUS YpaBHEHHNA U
HEPaBEHCTB;

n300pakaThb Ha KOOPJAWHATHOM IIIOCKOCTH rpa)Ky JTMHEHHBIX YPaBHEHUH U MCIIOJIB30BaTh X
JUISl pELLIEHUs] CUCTEMBI JIMHEHHBIX YPaBHCHUM;

UCTOJIBb30BaTh rpaduku (QYyHKIMNA AT UCCIENOBAaHUS MPOLIECCOB M 3aBHCUMOCTEH M3 APYTUX
YyUeOHBIX IUCIUIITUH.

Hagana MaTeMaTH4€eCKOI0 aHAJIH3A:

ONEepPHPOBATH TMOHATUSAMH: HeENpepbiBHAsA (DYHKIMS, NPOW3BOAHAS (DYHKIMH, HCHOJIB30BATH
reOMETPUYECKUH U (PU3MUECKUI CMBICI IPOU3BOAHOM IS pEeLICHHS 3aa4;

HaXOJUTh TPOU3BOAHBIC JJIEMEHTAPHBIX (YHKIMHA, BBIYMCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEACHNUS, YACTHOTO (PYHKITHIA;

UCTOJIb30BaTh MPOU3BOAHYIO JIi MCCIEAOBAaHHMS (YHKIMHM HAa MOHOTOHHOCTBH DKCTPEMYMBI,
MPUMEHSTH Pe3yJIbTAaThl UCCIEAOBAHMS K TOCTPOSHHIO IPauKOB;

HCIOJIb30BATh MPOU3BOJHYIO IJId HAXOXIACHUSA HAWITYYIICTO PCIICHHA B MPHUKIAAHBIX, B TOM
YHUCJIC COUAJIbHO-O9KOHOMUYCCKUX, 3aadax,

ONEepHpOBATh MOHATUSAMHU: TIEpBOOOpa3Hasi W UWHTErpaj, IMOHUMATh TE€OMETPHUYCCKUI WU
(bu3nvecKuil CMBICI UHTETpaa;

HAaXOJUTh TEPBOOOpA3HBIE JIIEMEHTAPHBIX (YHKIMH, BBUUCIATH HHTErpal Mmo (opmyiie
Hprorona—JleiOnmna;

peliaTth MPUKIAAHBIC 3aaa4yv, B TOM YHCJIC COIUAIIBHO-3KOHOMHYCCKOI0 U (bI/I3I/I‘-I€CKOI‘O
XapakTepa, CpeACTBAMU MATCMATHYCCKOI'O aHaJIn3a.

TEMATUYECKOE INTAHUPOBAHUE

10 KIIACC
HaumenoBanue | Komuu
OCHOBHbIE BUJIBI JIEATEIHOCTH
paznena(TemMsl) €CTBO OcHOBHOE cofiepKaHue
00ydJarmuxcst
Kypca 4acoB

MHoxkecTBa 14 MHO0k€eCTBO, ONepaluy Hal Hcnoab3oBaTh TEOPETUKO-
[PAallMOHAIBHBIX U MHOeCcTBaMU. JluarpaMMebl MHO>KECTBEHHBIH anmapar Jjist
NICHCTBUTEIIbHBIX Olinepa—BeHHa. OIMCAHMS X0J1a PELICHUS




qKCel. PannonaneHble unca. MaTeMaTHYECKUX 3a/a4, a TAKKe
PannonanbHble OOBIKHOBEHHBIE U peaIbHBIX MTPOLIECCOB U ABJIEHUH, IPU
YpaBHEHUS U JecATUYHbIEe Ipo0ou, pelIeHNH 3aa4 U3 APYTHX Y4eOHBIX
HEpaBeHCTBa NPOIIEHTHI, 0ECKOHEYHBIE IIPEIMETOB.
HepuoIUIECcKUe IpoOH. OnepupoBaThb NOHATHAMM:
Apudmernueckue onepanum ¢ | panroHaIbHOE YUCIIO,
palMoOHaIbHBIMU YHCIIAMU, JENCTBUTENBHOE YHUCIIO,
npeoOpa3oBaHuUs YHCIOBBIX OOBIKHOBEHHASI IPOOB, IECATUIHAS
BbIpakeHU. [IpuMeHenue IpoOb, MPOLIEHTHI.
npo0eit ¥ POIIEHTOB IS BbinoaHATh apupmeTHIecKue
pelIeHns MPUKIaIHbIX 3a1a4 olepanuy ¢ paloHaIbHBIMU U
U3 pa3IMuYHBIX OTpacien NENCTBUTENBHBIMU YUCIIAMU;
3HaHUH U PEaJIbHOM KU3HU. npuOIMKEHHBIC BEIYUCIICHHS,
ToxzaecTBa ¥ TOKIECTBEHHBIE | HCIOJb3YS MPaBUIa OKPYTICHMUS.
npeoOpa3oBanus. YpaBHeHue, | JleJaTb NPUKHAKY U OLIEHKY
KOPEHb ypaBHEHUS. pe3ysbTara BEIUMCICHUH.
Hepasenctso, pemenue LIEJIOE U pallMOHAJIbHOE YPAaBHEHHUE,
HepaBeHcTBa. MeToz HEPABEHCTBO.
MHTEPBAJIOB. BoinosHATHL nNpeodpa3oBanus
Pemienue nensix u 1poOHO- LEJIBIX U PALIMOHAJIBHBIX BBIPAXKEHUI.
palMOHAIbHBIX YPaBHEHU U Pemiath OCHOBHBIE TUIIBI LIENBIX
HEPABEHCTB UPpaLMOHAJIbHBIX YPaBHEHUH U
HEPABEHCTB.
Dymxims u 6 OyHKIUS, CTIOCOOBI 3aJaHHS OnepupoBaThb NOHATHAMM:
— ¢ynkuuu. Bzaumnao (byHKIMA, CIOCOOBI 3aaHUs
CTeleHbe LeMbIM oOparubie pyHkuuu. ['papuk (yHKIMH, B3aUMHO 00paTHBIE
OKABATEIIEM. (GyHKIHH. ¢GbyHKIIMH, 0051aCTh OIpeieneHus 1
OO6nacTp ornpeneneHus u MHOECTBO 3HaYCHHUN (YHKIINH,
MHO’KECTBO 3HAUYE€HUN rpa¢uk GyHKIHUU; YETHOCTD U
¢ynkuuu. Hynu ¢pynkuun. HEUETHOCTh (PYHKIMH, HYIIH
[IpomexyTku (YHKINHU, TIPOMEKYTKH
3HAKOIIOCTOAHCTBA. YETHBIE 3HAKOIIOCTOSHCTBA.
¥ HeYETHBIC (DYHKIINU. BoinoyHATHL Npeodpa3oBaHus
Crenennast GyHKLUSA C CTENEHEN C LIEJIBIM I10Ka3aTeleM.
HAaTYPAJILHBIM H HEIbIM Hcnonp30Batk cTanAapTHYIO GopMy
nokasareseM. E€ cBolicTBa u o
3alMCH JEMUCTBUTEIBHOTO YUCIIA.
rpaguk DopMyJIMPOBATH H
WLIIOCTPUPOBATH TpapruecKu
CBOWCTBA CTENCHHOMN (PYHKITUH.
Bripaxarthb popmyramMmu
3aBUCUMOCTHU MEX]y BETNYMHAMM.
Hcnosab3oBath nupposbIe
pecypcesbl JUIsl IOCTPOEHUS
rpaduKOB (PYHKIUHU U U3yUEHUS UX
CBOWCTB
ApudmeTnuyeckuit 18 Apudmernueckuii KOpeHb DopMyJIHPOBATh, 3AIUCHIBATHL B
KOpEHb n—0u HATypaJIbHOM CTEIICHHU. CHUMBOJIMYECKOi (popme U
CTEIICHU. [HevicTBus ¢ WLIIOCTPUPOBATH IPUMEPaMH
HppanuoHaibHbIe apu(METHYECKUMH KOPHAMHU CBOMCTBA KOPHS 11-OU CTEIICHHU.

YpaBHEHUS U
HEpaBEHCTBA

71—OU CTEIEHMU.

BbinoaHaTs npeoOpa3oBaHus
VPPALMOHAIIbHBIX BBIPAXKEHUH.




Pewenne nppanmoHaIbHBIX
YPABHEHUUN U HEPABEHCTB.

CoiicTBa u rpaduk KOpHs n-
O CTEeTIeHU

Pemiath OCHOBHBIC THITBI
UPPALMOHATBHBIX YPABHEHUHN U
HEPABEHCTB.

IIpumeHATH 10151 pelieHus
Pa3JM4YHbIX 32124
MppaluyoOHaJIbHbIC YPABHEHUS U
HEpPaBEHCTBA.

CTpouTtb, YUTATH rpaduK KOPHS 71-
O CTENeHH.

Hcnoan3oBars HUppoBbIE
pecypchbl TSt TOCTPOSHHUS
rpaduKoB PYHKIUI U U3yUEHUS UX
CBONCTB

CHHyC, KOCUHYC U TAaHT€HC

OnepupoBaTh NOHATHUSIMHU: CHHYC,

1 ¥ IPOTPECCUU

DopMyJIbL 22
YKMCIIOBOTO apryMEHTA. KOCHHYC U TaHT'€HC IIPOU3BOJIBHOIO
TPUTOHOMETP
- IApKCHHYC, apKKOCUHYC U yTia.
: APKTaHI€HC YHUCIIOBOIO Mcnonb30BaTh 3al1UCh IPOU3BOJIBHOIO
Tpuronomerp
HUCCKHE apryMeHTa. yIi1a yepe3 oOpaTHbIE
ypABHEHHA Tpuronomerpuyeckas TPUTOHOMETPHUYECKHE (DYHKIIHH.
OKpPY>KHOCTb, OIIPEJICIICHHUE BbInoHATHL Npeodpa3oBaHus
TPUTOHOMETPUUYECKUX (PYHKIUN (TPUTOHOMETPHUYECKUX BBIPAKECHUI.
YKMCIOBOTO apryMEHTA.
pry Pemiate OCHOBHBIE TUIIBI
(OCHOBHBIE TPUTOHOMETPUUECKHE .
TPUTOHOMETPUUYECKUX YPaBHEHUM
dbopmyisl. [IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKCHUH.
Pewenne
TPUTOHOMETPUUECKUX
ypaBHEHUH
IlocnenoBarenbHOCT 5 [TocnenoBarenbHOCTH, CIOCOOB [ONepUpPOBATH MOHATHSIMMU:

3aJaHus II0CIICIOBATCILHOCTEH.
MOHOTOHHEBIE
[1OCJIE0BATEIbHOCTH.
Apudmernueckas u
reoMeTpHUUecKas IPOrpeccuu.
beckoHeuHo yObIBaromIast
reOMEeTpHUECcKast IPOrpeccusl.
CymMa OecKOHEUHO yObIBaroIei
TEOMETPUYECKON MTPOTrPECCUM.
DopMyia CI0KHBIX IPOLIEHTOB.

Hcnonb3oBanne nporpeccuu
JUISL PELICHUs peaIbHBIX 33124
MIPUKIIQJHOTO XapaKTepa

MOCJIeI0BATEIbHOCTD, apu(hMETHUECKAS
1 TEOMETPUYECKAsl IPOrPECCUH;
0ecKOHEeuHO yObIBaroIIas
reoMeTpHuuecKas porpeccus, CyMMa
OECKOHEYHO yOBbIBatomIeit
TEOMETPUYECKON ITPOTrPECCUM.
3agaBaTh 110CJIEI0BATEIBHOCTH
PA3IMYHBIMH CIIOCOOaMU.

IIpuMeHATH (GOPMYITy CIOKHBIX
MPOLEHTOB /IJIs1 pelleHus] 3a/1a4 U3
[pearbHON MPAKTUKH (C UCTIOIBb30BaHUEM
KaJIbKYJISITOPA).

Hcnoab3oBath cBOiiCTBA
IIOCJIEI0BATEIILHOCTEN U IIPOIPECCUI

ISl PELICHUs] PeaTbHbIX 3a71a4
MPUKIIAQJHOTO XapaKkTepa

[ToBTOpEHME,

000011IeHNE,

(OCHOBHBIE MIOHATHUS Kypca

aJIreOpbl ¥ Havall

IIpuMeHATh OCHOBHBIE MOHATHS KypcCa

aHF€6pI:I KW Ha4dYaJl MaTcMaTH4YCCKOI'O




CUCTEMaTH3aLus MaTemMaTHueckoro aHaiusa 10 aHanmmsza g pemieHus  3a1ad U3
3HAHUI KJacca, 00001eHE U [pEAIbHON JKU3HU M JPYIMX IIKOJIbHBIX|
CUCTEMaTU3aLUs 3HAHUU NMUCLIUITIINH
OBIIEE 63
KOJIMYECTBO
YACOB I10
ITPOTPAMME
11 KJIACC
HaunmenoBanue Komny
OCHOBHBIE BUJIBI I€ATEIBHOCTU
paznena(Temsl) €CTBO OcHOBHOE coiepKaHue
00y4JarImuxcs
Kypca 4acoB
Crenens ¢ 12 | Crenens ¢ palioHaIbHBIM DopMyJIHPOBATh, 3ANIHCHIBATH B
panMOHAIIBLHBIM nokasatesnem. CBOMCTBa CHMMBOJIMYECKOH (popMe U
[IOKa3aTeJIEM. CTEIICHU. WTIOCTPHPOBATH IPUMEpPaMH
ITokazarenbHas [IpeobpazoBanue BeIpaKEHHIA, | CBOWCTBA CTEIICHH.
byHKIHSI. coaepKalmx pauuoHanbHble | [IpuMeHATH CBOMCTBA CTEIIEHU IS
[TokazarenbHble CTETICHU. peoOpa3oBaHus BEIPAKCHUI.
yYpaBHEHUS U IToka3arenbHble ypaBHeHUd U | DOpPMYJIHPOBATH U
HEPaBEHCTBA HEPaBEHCTBA. WTIOCTPHPOBATH rpaguYecKH
IToka3arenpHas CBOICTBA MOKA3aTeNbHON (PYHKIIHUH.
byHkuus, eé PemiaTe OCHOBHBIE THIIBI
CBOIiCTBA U rpauk IIOKa3aTeJIbHBIX YPABHEHUM U
HEPaBEHCTB.
Hcnoab3oBarh i poBbIe pecypebl
JUISL IOCTPOCHUS TpaduKOB (PyHKITHI
Y U3Y4YECHUS UX CBOMCTB
Jlorapugmuueckas 12 | Jlorapudm yucna. DopMyJIHPOBATh, 3ANIHCHIBATH B
byHKLHS. JlecATUYHBbIE U HATYpaAJIbHBIE | CHMBOJIHYeCKOM opme 1
Jlorapugmuueckue J0rapuMBblL. WTIOCTPHPOBATH IPUMEpPaMH
YpaBHEHHUS U [IpeobpazoBaHue BeIpaXKeHHIA, | CBOMCTBA JIorapudma.
HEPaBEHCTBA COJIepKAIINX JIOTapU(MBI. BbINoHATHL peoOpa3oBaHus

Jlorapugmuueckue ypaBHEHHS
U HEPaBEHCTBA.
Jlorapudgmuueckas QpyHKIus,
e€ cBoiicTBa u rpadukx

BBIPAKECHUM, COLECPIKALUX
J0rapupMBbl.

DopMyJIHPOBATH

U WIIOCTPHUPOBATh rpadguuecKu
CBOICTBA JIorapu(PMUIECKOI
byHKIMN.

PemiaTe OCHOBHBIE THIIBI
Jorapu(pMHUECKUX YPAaBHEHUN U
HEPaBEHCTB.

Hcnoab3oBarh i poBbIe pecypebl
JUISL IOCTPOCHUS TpaduKOB (PyHKITHI
Y U3Y4YCHUS UX CBOWCTB.
3HAKOMHTBCS € HCTOPHE pPa3BUTHS

MaTEMAaTUKHU




Tpuronomerpuueckue 9 | TpuronomeTpudeckue OnepupoBaThb NOHATHEM
(GyHKINU 1 UX ($yHKLINH, UX CBOICTBA U nepuoaudeckas QyHKIHS.
rpaduky. rpaduku. Crpouts, aHATH3NPOBATh,
Tpuronomerpuueckue IIpumepsr CpPaBHMBATH IpaduKu
HEPaBEHCTBA TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKHUX (PYHKLIUH.
HEPaBECHCTB DopMyJIHPOBATH U
WTIOCTPHPOBATH rpagu4YecKH
CBOMCTBA TPUTOHOMETPUYECKUX
byHKUIUH.
Pemares npocrenmme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
Hcnoab3oBarh rpadpuku st
peLIeHus: TPUTOHOMETPUUECKUX
HEPaBEHCTB.
Hcnoab3oBarh i poBbIie pecypebl
JUISL IOCTPOCHUS TpaduKOB (PyHKITHI
Y U3YYECHUS UX CBOMCTB
[IpounsBoaHasi. 24 | HenpepbIBHBIC (GYHKLINH. OnepupoBaThb NOHATHSMM:
IIpumenenue Meroz UHTEPBAJIOB JUIs HenpepbIBHAS (YHKIHS; TPOU3BOIHAS
IIPOU3BOJHOU pelLIeHusT HEPaBEHCTB. byHKIMN.
[IpousBonHas GyHKIUH. Hcnonb30BaTh reOMETPUUECKUN U
I'eomerpuueckuit u (bu3nUecKuil CMBICI IPOU3BOTHON
¢du3ugecKkuit cMbICT JUIs pelleHus 3a1a4.
IIPOU3BOJHOM. HaxoauTh Npon3BogHbIE
[Ipou3BoHBIE IIEMEHTAPHBIX | JIEMEHTAPHBIX (DYHKIINH,
¢ynkuuit. [IponsBoanas BBIYHCJIATH IPOU3BOJIHBIE CYMMBI,
CYyMMBI, IIPOU3BEICHHUS, NPOM3BEACHUS, YACTHOTO (DYHKITHIA.
YaCTHOTO (PyHKITHIA. Hcnonb30BaTh NPOU3BOIHYIO IS
[IpumeneHre Npon3BOIHON K | UCCIIEAOBAHUS (DYHKIIUH HA
UCCIIEIOBAaHHIO (PYHKIIUI HA | MOHOTOHHOCTD U 3KCTPEMYMBI,
MOHOTOHHOCTB U 3KCTPEMYMBL.| IPUMEHATH Pe3y/bTaThl
Haxoxxaenne HanOobIIero U | HCCIeI0BAHMS K TIOCTPOCHUIO
HAaVMEHBILIETO 3HAYCHUS rpa¢ukoB. [IpuMeHATH
(GyHKINHU Ha OTpE3Ke. IIPOU3BOAHYIO JJIs1 HAXOXKICHUS
IIpuMeHeHne pon3BOIHON HAaWJIy4lIero peLIeHNs B
JUISL HAXOXKAECHMSI HAaWTYYIlIero | PUKIAAHbIX, B TOM YUCIIE
pelIeHNs B IPUKJIaJIHbIX COLIMAJIbHO-DKOHOMUYECKHUX, 3aa4ax.
3a/1a4ax, s OIpeIeIeHus 3HAKOMHTBCS € HCTOPHE Pa3BUTHS
CKOPOCTH IIpolLiecca, MaTE€MaTUYECKOr0 aHaIn3a
3aJaHHOTO (POPMYJIOH UK
rpaduKoM
Hurerpain u ero 9 [lepBooOpa3nas. Tabnuna OnepupoBaThb NOHATHSMM:

MMPUMCHCHU

NepBOOOPA3HBIX.

HHurerpai, reoMeTpuYeCKUii
U pU3HUECKUI CMBICTT
uHTerpaina. Beruucienue
uHTerpasia mo popmyse
Herorona—Jleitbnuna

nepBooOpasHasi, UHTErpall.
Haxonuthb nnepBooOpasHbie
3IIEMEHTAPHBIX (YHKIIHIA;
BBIYMCJIATH UHTETpa Mo opmy.ie
Herorona—Jleitbnuna.
3HAKOMHUTBCS ¢ HCTOPHUE
pa3BUTHS MaTEMAaTUYECKOTO
aHamm3a




Cucremsl ypaBHeHui | 12 CucreMbl TUHENHBIX OnepupoBaThb NOHATHAMH: CUCTEMA
ypaBHeHul. Pemenue JIMHEHHBIX YPABHEHUN U €€ pEIlICHHUE.
NPUKJIAIHBIX 33134 C Hcnonb3oBaTh CUCTEMY JTMHEWHBIX
MIOMOUIbIO CUCTEMBI YPaBHEHUH U1 PELLICHUS
JIMHEHHBIX YPABHEHUM. MPaKTUYECKUX 3a7ay.
CucreMbl 1 COBOKYITHOCTH HaxoauTe pemieHust IpoCTeHIINX
LIEJIBIX, PALIUOHAJIBHBIX, CUCTEM U COBOKYITHOCTEH
UPPALMOHAIIBHBIX, palMOHATIBHBIX YPaBHEHUH U
[I0Ka3aTeNbHbIX, HEPABEHCTB.
aorapupmuueckux ypaBHenui| Mcmosb3oBaTh rpaguk GpyHKIUi
Y HEPABEHCTB. JUISl pEIIEHUs] yPAaBHEHUH.
Hcnons3oBanue rpaduxos MopaeanpoBaTh peaibHbIC
(byHKUMN 1715 pereHust CUTYyallM{ Ha A3bIKE alreOpsl,
YPaBHEHUH U CHCTEM. COCTaBJISATh BBIPAXKEHMUS,
IIpuMeHeHne ypaBHEHUH, YpaBHEHUS, HEPABCHCTBA U
CUCTEM U HEPABEHCTB K CUCTEMBI 110 YCIIOBUIO 33]1a4H,
PpELIEHUIO HCCJICJ0BATH NOCTPOCHHbIE
MaTeMaTHYECKUX 3a1a4 U MO/IeJIU C UCTIOJIb30BaHUEM
3a/1a4 U3 pazIn4HbIX anmapara ajnreOpbl
o0nacTeil HayKH u OnepupoBaThb NOHATHSAMM:
peaNbHON JKU3HU HaTYypaJIbHOE YUCIIO, 1IEJI0€ YUCIIO.
Harypanbnsle u niensie ynucna | Menoab3oBaTh IpU3HAKU
B 33J1a4ax U3 peaJbHOU JEIUMOCTH LIEJIBIX YHUCEN,
YKU3HU. Pa3I0KEHUE YNCia Ha IPOCThIE
[Ipu3Haku nenuMocTu MHOJKUTENHN JUIsl PEILICHUS 3a1a4
LIEJIBIX YU CEN
Harypanbhsle u nensie | 12 Harypanbnsle u nensle ynciaa | OnepupoBaTh NOHATHAMM:
qucia B 33J1a4ax U3 peaJbHOU HaTypaJIbHOE YUCJIO, 1IEJI0€ YUCIIO.
YKU3HU. Hcnonb3oBaTh NpU3HAKKU J1ETUMOCTH
[Ipu3Haku NeIMMOCTH LIENBIX | LIEJIBIX YHCEN, PAa3JI0KEHUE Yncia Ha
qucen IIPOCTBIE MHOKUTENH JUIsl pELICHUS
3a1a4y
IToBTOpEHwue, 18 OcHoBHbIE IOHATHUS Kypca Pemate npukJjIagHbIe 320244 U3
o0o01ieHue, anreOpbl M Haval pa3nuyHbIX 001acTeil HayKu U
CUCTEMAaTHU3aLMs MaTEMaTHYECKOT0 aHaJIN3a, peanbHOM )KU3HU C TOMOLIBIO
3HAHUU o0o01ieHue u OCHOBHBIX MOHATHUH Kypca anreOpsl 1
CUCTEMAaTHU3alMsl 3HAaHUH HayaJl MaTEMAaTUYECKOTO aHAIN3a.
BbI0uMpaTh onTUMaNbHBIE CIIOCOOBI
BBIYMCIICHH.
Hcnonb3oBaTh 1/ pelieHus: 3aAa4
YpaBHEHHS, HEPABEHCTBA U CUCTEMBbI
ypaBHEHHIA, CBOWCTBA (PyHKIUI 1
rpauKoB
OBIIEE 10
KOJIMYECTBO 2
YACOB 110

[NPOTPAMME




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

MHHOACHUTEJIBHASA 3AIINCKA

BaxHocTh yueOHOro Kypc T€OMETpHM Ha YpOBHE CpelHero oouiero oOpa3oBaHusi 00ycCIOBIEeHA
MPAKTUYECKON 3HAYMMOCTBIO METAIpPEAMETHBIX U MPEAMETHBIX PE3yJbTaTOB 0Oy4YEHUS T€OMETPHH B
HANpaBICHUU  JUYHOCTHOIO  pa3BUTUS  oOydaroumxcsi, (opMHUpoBaHHA  (YHKIHOHAIHHON
MaTeMaTHYeCKOM IPaMOTHOCTH, M3YYEHHUS JIPYTHX Y4eOHBIX MUCHUIUIMH. Pa3Butne y oOydaromimxcs
NPaBUJIBHBIX TMPEJACTABICHUH O CYHIIHOCTM U MPOUCXOKICHUH TI'E€OMETPUYECKHX aOCTpaKuui,
COOTHOILICHUH PEAIIBHOIO U HUJEAJIbHOI0, XapaKTepe OTPAKCHUAMATEMATUYECKON HAyKON SIBIICHUU U
IIPOLIECCOB PEAJbHOIO0 MHpA, MECTE€ TIE€OMETPUM B CHCTEME HAyK U pOJIM MaTEeMaTHYECKOIo
MOJICIMPOBAaHUSI B HAYYHOM I[IO3HAHWU U B MPAKTHKE CHOCOOCTBYeT (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33peHHs OOYyYaloUIMXCs, a TaKKe KAdyeCTB MBIIUICHUS, HEOOXOAMMBIX Ui aJanTalud B
COBpeMEHHOM ob1ecTBe. ['eomeTpust sBIsieTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIIHETO
o01iero oOpa3oBaHusi, Tak Kak 0O0ecreYrBaeT BO3MOXKHOCTh M3YUYCHMS KaK JUCLUIUIMH

€CTECTBEHHO-HAyYHO! HAIPABJICHHOCTHU, TAK U T'YMAHUTAPHOM.

Jlornueckoe MbIIUICHHE, (GOPMHUPYEMOE NPU HM3YYEHUH OOYyYalOMIMMUCS MOHATUHHBIX OCHOB
FEOMETPUM U IIOCTPOCHUU LENOYKH JIOTMYECKUX YTBEPKIACHUNB XOJE€ PEIICHUS T'€OMETPUUECKUX
3a/1a4, YMEHHUE BBIBUTaTb U ONPOBEPraTb I'MIIOTE3bIHEIIOCPEICTBEHHO HMCIOIB3YIOTCS IIPU PELIECHUU
3aJ]a4 €CTECTBEHHO-HAYYHOT'O IMKJIa,B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO POJIb BO BCeX 001acTsAX
JesITeIbHOCTH YenoBeka. OpueHTaIus YeI0BeKa BO BPEMEHH U IPOCTPAHCTBE — HEOOXOMMOE YCIIOBHE
€ro COIMAIBHOTO OBITHS, (popMa OTpaskeHHsI OKPYIKAIOIIEro MHUpA, YCIOBUE YCHEIIHOTO MO3HAHUA U
aKTUBHOTO TpeoOpa3oBaHUs JAEHCTBUTENbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU OOpa3aMu
00bEeIUHSIET pa3HbIC BUIbI YUeOHOH U TPYJOBOH EATENBHOCTH, SIBISETCS OAHUMU3 MPOPECCHOHATIHLHO
BaXHBIX Ka4yecTB, MOTOMY aKTyajbHa 3ajada (OpMHUPOBAHUA y OOyUAIOMIUXCS MPOCTPAHCTBEHHOTO
MBILIUIEHUS KaK pa3HOBHIHOCTH 00pa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTA B TIOJrOTOBKE K
MIPAKTUYECKOU JEATEIbHOCTH 110 MHOI'MM HaIIPaBIICHUSIM.

Llens ocBoeHMs mporpammbl yueOHoro kypca «I'eomerpusi» Ha 0a30BOM ypOBHE OOydeHUS —
o011eo0pa3oBaTeabHOE M OOIIEKYIFTYPHOE Pa3BUTHE 00yUArOIIUXCS Yyepe3 o0ecredeHre BO3MOKHOCTH
NPUOOPETEHUSI W WCIOJIb30BAaHUS CHUCTEMAaTHYECKUX TI'EOMETPHYSCKHX 3HAHMW W JICHCTBUIA,
CIeU(HUYHBIX  TEOMETPUHM, BO3MOXXHOCTH  YCHCIIHOTO  TPOJOJDKCHUS  O00pa3oBaHUS  TIO
CIICIIATIBHOCTSIM, HE CBS3aHHBIM C MPHKJIJHBIM HCIIOJIb30BAHHEM T€OMETPHH.

[TpropuTeTHBEIME 3aja9aMi OCBOCHHS yueOHOro Kypca «I eomerpumn» Ha 6a30BoM ypoBHE B 10—
11 xmaccax SIBIAIOTCA:

(dbopMHpOBaHUE TPEICTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOW KYJBTYPbl U OCO3HaHME €€
B3aUMOCBS3U C OKPYXKAIOLIUM MUPOM;

(dopMHpoBaHHE TPEACTABICHUS O MHOTOTPAaHHHMKAX M TeJaxX BpalleHHS KakK O BaKHEHIINX
MaTeMaTUYECKUX MOZECIIAX, IO3BOJIIOIIUX ONMUCHIBATH U HU3ydaTh pa3HbIC SIBICHUSA OKPYKAIOIIETO
MHpA;

dopMHupoBaHHE YMEHHs paclo3HaBaThb Ha YepTeX axX, MOAEISIX U B pEAIbHOM MHUpE
MHOT'OTPAaHHUKH U Te€Jla BPALLCHHUS;

OBJIAICHUC METOdaMHU pGIJ_IeHI/ISI 3a1a4 Ha HOCTpOCHI/ISI Ha H306pa)KGHHHX HpOCTpaHCTBeHHHX
¢uryp;

(I)OpMI/IpOBaHI/IC YMGHI/ISI OHepI/IpOBaTB OCHOBHLBIMHU IIOHATUSIAMHU O MHOFOFpaHHI/IKaX U TcCl1ax
BpaIJ_IeHI/IH U UX OCHOBHBIMU CBOﬁCTBaMH;

OBJIAJICHUC AJITOpUTMAaMU PCHICHNA OCHOBHBIX THIIOB 3aJay, (I)OpMI/IpOBaHI/IC YMCHUSA IMPOBOJUTDH
HCCJIOXKHBIC OOKA3aTCIBHBIC PACCYKICHHA B XOAC PCHICHUA CTCPCOMCTPUUCCKHUX 3aJjd4 MU 3adad C



MPAaKTUYCCKUM COACPIKAHUCM;

pa3sBUTHE WHTEJUIEKTYyalbHBIX W TBOPYECKUX CIIOCOOHOCTEH OO0ydYarommxcs, MO3HaBaTEIbHON
AKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUM, KpUTUYHOCTU MBIILUICHHUS,

¢dopmupoBaHue GpyHKIIMOHAIBHOM TPAMOTHOCTH, PEJIEBAaHTHON FT€OMETPUU:YMEHHUE PACIIO3HABATh
MIPOSIBJICHUSI TEOMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CUTyallUsiX M TpH M3YYCHUH JPYTUX Y4EeOHBIX TMPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOpPMYITHPOBATh MX Ha S3bIKE TE€OMETPHH M CO3[aBaTh I'€OMETPUUYECKHE MOJICIH,
IIPUMEHATh OCBOCHHBIM T€OMETPUYECCKUN anmnapar s PELICHHs [IPAaKTUKO- OPUEHTUPOBAHHBIX 3a/a4,
MHTEPIPETUPOBATH U OLICHUBATH I10Jy4CHHBICPE3YIIbTAThI.

OTnUUUTENbHOM OCOOCHHOCTBIO IMPOrpaMMBbl MO T€OMETPUH SIBIISICTCSl BKJIIOUYEHHE B  KypC
CTEpeOMETPUH B Hauaje €ro M3y4YeHHs 3a/ad, PellaeMbIX Ha YPOBHE MHTYUTHBHOTO MO3HAHHS, U
orpenenéHHbIM 00pa3oM oOpraHu3oBaHHas pa0oTa HaJA HUMH, YTO CHOCOOCTBYIOT pPa3BUTHIO
JIOTHYECKOTO U MPOCTPAHCTBEHHOTOMBIIUICHUS, CTUMYJHPYET MPOTEKaHUE HHTYUTUBHBIX MPOLIECCOB,
MOTHBHUPYETK JalbHEHIIEMY U3yUCHHIO MTPEIMETA.

[Ipennourenue oTaaéTcs HATMIATHO-KOHCTPYKTUBHOMY METOY OOYUEHHsI, TOECTh TEOPETHUECKHUE
3HAaHUSA MUMEIOT B CBOEH OCHOBE UYyBCTBEHHOCTbH IPEIMETHO- NMPAKTUUYECKOW NeATeNbHOCTH. Pa3BuTue
MIPOCTPAHCTBEHHBIX MPEICTABICHUIY O00yJaromuxcs B Kypce CTEPEOMETPUHM IMPOBOIUTCS 3a CUET
pemieHust 3aJad  Ha CO3/IaHME IPOCTPAHCTBEHHBIX O0pa3oB M 3ajad Ha ONEPHPOBAHUE
IpOCTpaHCTBEHHbIMU oOpa3amu. Co3maHue oOpas3a MPOBOAMUTCS C ONOPOM HA HAIJSIHOCTh, a
OIlepUpOBaHHE O0pa30M — B YCJOBUSAX OTBJICYCHHS OT HAIJIATHOCTH, MBICICHHOTO H3MEHEHHUS €ro
HCXOJIHOTO CONCPIKAHUSA.

OCHOBHBIMHU COJEpXATEIbHBIME JUHUAMU yueOHoro kypca «['eomerpus» B 10-11 kmaccax
ABIAIOTCS: «MHororpanHukn», «lIpsmble M IUIOCKOCTM B IpocTpaHcTBe», «Tema BpalleHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY.

cDOpMI/IpOBaHI/Ie JIOTUYCCKUX YMGHI/H\/'I pacnpeacidCTCsa HC TOJBKO IO COACPKATCIIbHBIMIIMHUAM, HO U 11O
rojgam oOydeHus: Ha YPOBHE CPETHETO 00IIero o0pa3oBaHMsL.

Copneprxanmne 00pa3oBaHusi, COOTBETCTBYIOIIEE MMPEAMETHBIM pe3yJIbTaTaM OCBOCHHUS IIPOTPAMMBI
[0 TEOMETPHH, PACHpeAeTIEHHBIM MO ToAaM OOY4YeHHs, CTPYKTYpUPOBAHO TaKMM OOpa3oM, YTOOBI
OBJIAJICHUE TEOMETPUYECKUMHU IOHATUSAMHU M HaBBIKAMU OCYIIECTBISJIOCH IOCIEAOBATEIBHO U
MOCTYTATENBHO, C COOJIIOJICHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIUCH B
OO0IIYI0 CUCTEMY T€OMETPHUECKUX MPEICTaBICHUHN 00yJaromuxcs, pacupss u yriayouss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3U.

OOmiee yuciIO 4YacoB, PEKOMEHIOBAaHHBIX JUIS HU3ydeHHs Yy4eOHOro Kypca

«I"eomerpusi» — 102 yaca: B 10 kimacce — 68 yacos (2 yaca B Hezaento), B 11 kiacce — 34 yaca (1 yac B
HEJIEITIO).

COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMmble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeoMeTpud. Touka, mpsimasi, MIOCKOCTb, MPOCTpaHCTBO. IloHsTHE 00
AKCMOMAaTH4YECKOM ITIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUMHU CIICACTBUS U3 HUX.

B3anMHOE pacnonoxkeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, IapajllebHbIE U
CKpemuBaromuecs npsmsle. [lapannenbHOCTh IPAMBIX U INIOCKOCTEWB IIPOCTPAHCTBE: MapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBLHOCTD TPEX MPSAMBIX, TAPAJLIEIBHOCTD IIPSMOM U IIIOCKOCTH. Y IJIbI
C COHAIIPaBJICHHBIMU CTOPOHAMM, YIOJd MEXKAy MpsAMBIMA B IpocTpaHcTBe. IlapamienbHOCTB
IJIOCKOCTEM: MapajulelbHbIE IIJIOCKOCTH, CBOMCTBA MApajUICNIbHBIX IIOCKOCTeW. lIpocreimue
MIPOCTPAHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH: TETPAdIp, KyO, mapasiesnenure]], IoCTPOeHHE CEUEeHUI.



IlepneHUKyIAPHOCTE MPSAMON U IJIOCKOCTH: NEPHEHAMKYJISPHBIE IIPSIMbIE B IPOCTPAHCTBE,
IIPSIMBIE TIAPAJUIECIIBHBIE U NIEPIEHANKYJIIPHBIE K IUNIOCKOCTH, IPU3HAKIICPIICHAUKYJIAPHOCTH IIPSIMON U
IIJIOCKOCTH, TEOPEMA O IPSIMOU MEPIEHIUKYIIIPHON IUIOCKOCTU. YIUIBI B IIPOCTPAHCTBE: YOI MEXIY
IIPSAMOM M IUIOCKOCTBIO, JBYI'PAaHHBIN YIOJI, JUHEHHBIM Yrojl ABYrpaHHoOro yria. Ilepnenaukyisp u
HAaKJIOHHBIC: PACCTOSTHUEOT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE OT INPSAMOU 10 INIOCKOCTH, IPOEKIUS
¢burypsl Ha TWIOCKOCTh. [lepneHAUKYISPHOCTh IUIOCKOCTEH: MpH3HAK MEPHEHIUKYISIPHOCTH IBYX
mrockocreil. Teopema o TPEX NEPIEHAUKYIISIPAX.

MHOrorpaHHUKHU

IloHsiTHE MHOTrOIpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOTPAaHHUKA, BBIIIYKJIBIC M HEBBIIYKIIbIC
MHOTI'OTPaHHUKH, pa3BEpPTKa MHOrorpaHHuka. lIpusma: n-yrosbHas npusMa, T'paHH U OCHOBAHUS
MIPU3MBI, TIpSIMasi U HAKJIOHHAsI IPU3MbI, OOKOBast M MOJHAsl MOBEPXHOCTh Npu3Mebl. [lapamnenenunesn,
IIPSAMOYTOJIBHBIA TapaJuleenuIe] U ero cBoicrtBa. [Iupamupa: n-yroibHas nupamuja, IpaHu U
OCHOBAaHHE NHpPaMHUbI, OOKOBas W TMOJHAs TOBEPXHOCTh NHUPAMUIBI, NPABWIbHAS U yCEUEHHAs
nUpaMua. DJIEMEHTH IPU3Mbl U nUpamMuabl. 1IpaBUibHBIE MHOIOIPAaHHUKH: MOHSATUEPABUIBLHOTO
MHOI'OI'PaHHUKA, IIPaBUJIbHAS IIPU3Ma U IIpaBUJIbHAS IUPaMuUa, IPaBUIIbHAS TPEYTOJIbHAS TUPAMUAA U
NpaBUJIBHBIN TeTpasap, ky0. IlpencraBinenue o npaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIP, JOJACKAdIp U
nkocadip. CeyeHus NpU3MbIM IHPaMUIbIL.

CI/IMMeTpI/ISI B IIPOCTPAHCTBEC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpHMOfI, IUIOCKOCTH. DJIEMEHTBI
CUMMCTPUH B ITUpaMUiaX, apaliCJICuIcaax, mpaBUujIbHbIX MHOT'OIpaHHUKAX.

Brruncienue 37eMEHTOB MHOTOTpAaHHHMKOB: pEOpa, aumaroHanu, yriasl. [lmomane OGokoBoi
MOBEPXHOCTU M TOJIHOW MOBEPXHOCTH MPSMOU MPU3MBI, IUIOIIAJAb OCHOBaHMI, TeopeMa o OOKOBOM
MOBEPXHOCTU MpsIMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH MPAaBUIBHOMN
MUPaMHJIBI, TeopeMa O TuIomaau yceuéHHoil mupamunisl. [loHsaTre 06 o0béme. OOBEM MUpPAMUIEL,
IIPU3MBL.

[TonoGHbIe Tenma B mpocTpancTBe. COOTHOMICHHSI MEXY IUIOLIaIIMUIIOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TEJI.

11 KJIIACC
Tesna Bpamenus

[{unuHapudeckass TMOBEPXHOCTh, O00pasylolie  [UIUHAPUYECKOW  TMOBEPXHOCTH, OCh
WIAHIPUYECKON ToBepXHOCTH. L{unmHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTH, 0Opasyronas u och,
I0MIaIb OOKOBOW U TIOJTHOW MOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yrolne KOHUYECKOM MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOH
noBepxHocTd. KoHyc: OCHOBaHME M BepUIMHA, 0Opasymomas U OCh, IJIOHIAJbr OOKOBOH W TOJHOM
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yolue U BbICOTa, OCHOBaHUS U OOKOBast TOBEPXHOCTb.

Chepa m map: LEHTp, paauyc, TUAMETp, IUIOMAAL TIOBEPXHOCTH cdeprl. B3ammHoe
pacnonoxkeHue cepbl U MIIOCKOCTH, KacaTenbHas TNIOCKOCTh K cepe, miomaas chepol.

N300pakeHue Ten BpallleHus Ha IJI0CKOCTH. Pa3BépTka IMIMHIpa U KOHYCA.

KomOuHamu Ten BpalieHus W MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIA OKOJO CQepsl,
cdepa, BMcaHHasi B MHOTOTPAHHUK, HITU TEJIO BPAIICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOIBLHOTO
napajuieNienunena u cieacTsus u3 He€. O0bpEM nunmHapa, konyca. O0bEM mapa u miomanb chepsl.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIECHHUS MEXY TUIOMAASIMHU MOBEPXHOCTEH, 00bEMaMH
MOOOHBIX TEJI.

Ceuenus muMHIpa (MapaiebHO U NMEPHEHAUKYIISIPHO OCH), CEYEHMsI KOHYca (IIapajulesIbHOE
OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILUHY ), CEUECHUS 111apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



BexTop Ha miockoctu u B mpocTpaHcTBe. CIOKEHME M BBIUMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4ucio. PasnoxkeHwe BekTopa IO TpEM HEKOMIUIAHAPHBIM BekTopaM. IIpasuio
napajurenenunena. PemeHne 3anay, CBs3aHHBIX C IPUMEHEHUEM IPABUII JCHCTBUM C BEKTOPAMHM.
[IpsimoyronbHas cucreMa KoopAuHAT B IpocTpaHcTBe. Koopaunate! BekTopa. Ilpocreiimue 3agaun B
KOoOpAuHaTax. YTroja Mexay BekropaMu. CKalsipHOE IpPOU3BENEHUE BEKTOPOB. BbluncieHue yrios
MEX 1y NPSIMBIMU U IUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IPH PEILIEHUH FT€OMETPUIECKUX 3a1au.

HNPEAMETHBIE PE3YJIBTATDI
K koniy o0y4enus B 10 kiaacce 00y4aronuiics MoayyuT CIeayONUe MpeIMETHbIE Pe3yIbTaTh:
OIIEpUPOBATh MOHATUAMU: TOUKA, IIPsIMasi, INIOCKOCTb;
IIPUMEHATH aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX IIPU PELICHUH I€OMETPUUECKUX 3a/1a4;
OIIEPUPOBATH MOHATUSAMMU: 1APAJUICIBHOCTD U NEPIECHANKYIJISIPHOCTD IIPSIMBIX U IIJIOCKOCTEM;
KJIaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHHUE TPSMBIX M IUIOCKOCTEHB MMPOCTPAHCTBE;

OIIEpPHUPOBATH MOHATUSAMU: ABYTPAaHHBII YTrojI, TPaHu ABYTPAHHOTO yTIiia, peOpo JBYTpaHHOrO yIia,
JIMHEWHBIN Yol ABYTPAaHHOTIO YIUIa, TpajyCHas Mepa ABYTPaHHOIOyIJIa;

OIIEPUPOBATH MOHATUAMU: MHOTOI'PAHHHUK, BBIITYKJIBINA U HEBBIITYKJIbI MHOTOTPAHHUK, DJIEMEHTHI
MHOI'OT'PaHHUKA, TPaBUIIbHBII MHOTOIPAHHUK;

pacro3HaBaTh OCHOBHbBIE BHJbI MHOTOIPDAHHHMKOB (MHpaMuaa, MPU3Ma, MPSIMOYTOJIbHBIN
napauienenumnesn, Kyo);

KJIACCU(UITUPOBATh MHOTOTPAHHHUKH, BBIOMpPAst OCHOBAHMS JJIsl KIACCHU(PUKAIMU (BBITYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, TNPABWIbHbIE MHOTOTPAHHUKH, TMPSMbIE U HAKJIOHHBIE MPHU3MBIL,
napajuieJIenumneIbl);

OIICPHUPOBATH TMOHATHAMU: CCKylIasd IMJIOCKOCTb, CCYCHHUC MHOI'OI'PAaHHUKOB; 00BACHATH
MMPUHIUIIBI TOCTPOCHUSA CG‘ICHHf/'I, HCIIOJIb3YyA MCTOI CJICIOB,

CTPOUTH CEUEHHSI MHOTOTPAaHHUKOB METOJIOM CJICZIOB, BHIIIOJIHATH (BBIHOCHBIC) TNIOCKHE YEPTEKHU
U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y;

pemiaTth 3aJa4d Ha HAXOKACHUC TI'COMCTPHYCCKUX BCIWYHH II0 06pa3uaM WM aJIroOpuT™Mam,
MNPUMCHAA U3BCCTHBIC aHAJIMTUYCCKUC MCTOABI ITPU PCHICHUHN CTAHAAPTHLIX MATCMATUYCCKUX 3a1a4 Ha
BBIYMCIICHUC paCCTOSIHI/Iﬁ MCKAY ABYM TOYKaMH, OT TOYKH 1O HpHMOP'I, OT TOYKH 0 INIOCKOCTHU, MCIKIY
CKpCHIUBAOIHUMUCA ITPAMBIMH,

pemaTh 3aJaud Ha HAXOXKJICHHE T€OMETPHUECKMX BEIMYMH IO oOpaslaM WIM alropuTMam,
IIPUMEHSAsST U3BECTHBIC AHAIUTUYECKUE METOJbI IPU PEILICHUM CTAHAAPTHBIX MATEMAaTUYECKUX 3a1a4
Ha BBIYMCIICHUE YIJIOB MEXIY CKPELIUBAIOLIMMUCS IPSIMBIMU, MEXKIY IPSIMOM U IUNIOCKOCTBIO, MEKIY
IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB;

BBIUUCIIATE OOBEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHHKOB (TpH3Ma, NHUpamMuaa) ¢
npUMeHeHHEeM (OpMyJl, BBIYUCIATH COOTHOLICHHS MEXAY IUIOIAASMU IOBEPXHOCTEH, 00BEMaMu
M0J0OOHBIX MHOTOI'PAaHHHUKOB;

OIIEPUPOBATH MOHATUAMU: CUMMETPHUs B IIPOCTPAHCTBE, LEHTP, OCb U IIJIOCKOCTbCUMMETPHH,
LEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI;

U3BJEKaTh, MpPeoOpa3oBBIBATh W HHTEPHPETHPOBATH HMH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

IPUMEHSTH TeOMEeTpHUUecKre (PaKThI U PELICHUS CTEPEOMETPUUECKUX 3a/1a, TIPEATOIararonux
HECKOJIbKO IIaroB PELICHHs, €CIM yCJIOBUS NMPUMEHEHUs 3aJaHbIB ABHOH popme;

IIPUMEHSATDH IPOCTEHIINE IIPOrPAMMHBIE CPENCTBA U 3JIEKTPOHHO- KOMMYHMKALMOHHBIE CUCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;



IIPUBOAUTH IPUMEPbl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAC U KU3HU, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE;

[IPUMEHSATD I10JIy4YCHHBIC 3HAHMS HA IIPAKTUKE: aHAJIM3UPOBATH PEAJIbHBIC CUTYallUH U IPUMEHSTh
M3yYeHHBIC MOHATHUS B MPOLIECCE TMOUCKA PELICHUS MaTeMaTHYeCKH COPMYIHPOBAHHOU MPOOIEMBI,
MOJCJIMPOBATh PEAJIbHBIC CUTYallMd HAa SA3BIKE T€OMETPUHU, MCCIIEN0BATh ITOCTPOEHHBIE MOJEIU C
UCTIOJIb30BAHUEM T'€OMETPHUECKUX TOHATHM M TeopeM, ammaparta anreOpbl, pemarbh MpakTHYeCKue
3a/1a4d, CBA3aHHBIC C HAXO0KICHUEM I'€OMETPUYECKUX BEIIMUUH.

K xoniy o6yuyenus B 11 kiiacce o0yyaromuics HayYuTCs:

ONEPHUPOBATh TMOHATUSAMHU: IWIMHAPUYCCKAS IMOBEPXHOCTh, OOpa3yloNUe IHIHHIAPHUECKON
MOBEPXHOCTH, IHUINHJP, KOHUYECKAs MOBEPXHOCTh, 00pa3yroIIne KOHHUECKOW MOBEPXHOCTH, KOHYC,
cepuueckas MOBEPXHOCTS;

pacro3HaBaTh Tela BpameHus (IUIHHIP, KOHYC, cdepa U map);00bICHIATh CIOCOOBI
MIOJTyYCHHUS TeJl BPALLCHHUS;

KJIaccu(UIIMPOBaTh B3aUMHOE PACIIONIOKEHHE C(Eepbl U TUNIOCKOCTH; ONEPUPOBATH MOHATHUSIMHU:
I1apOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA

CCTMCHTA, HlapOBOﬁ CHOI>’I, OCHOBAHHC IIAPOBOIr'0 CJI04, BBICOTA IAPOBOI0 CJIOSI,I.H@.pOBOﬁ CCKTOP,

BBIYUCIISATH 0O0BEMBI U IIJIOIIAIU TIOBEPXHOCTEH TEJ BpaIlleHHsI, TEOMETPUUECKUXTEN C
pUMeHeHHEeM (HopMyT;

ONEpPHUPOBATH MOHATHAMHU: MHOTOTPAHHUK, BIHCAHHBIA B c(epy U OMUCAHHBIMOKOIO CeEpHl,
cdepa, BMcaHHasi B MHOTOT'PAaHHHUK MJIH TEJIO BPAIICHUS;

BBIYUCIIATH COOTHOILICHHUS MEXIY IJIOUIAIMU TOBEPXHOCTEH U 00BbEMaMUMOIOOHBIX TE;
n300paXkaTh H3y4aeMble GUTyphl OT PyKH U C IPUMEHEHHUEM POCTHIX YePTEKHBIX HHCTPYMEHTOB;

BBITOJIHATH (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYD: BUI CBEPXY,
cOOKY, CHU3Y, CTPOUTh CEUCHHS TEJl BPALLCHUS;

U3BJICKaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBaTh HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCcKuX (PUTypax, MpeACTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

OIICPHUPOBATH MOHATUCM BCKTOP B IPOCTPAHCTBC,

BBHITIONHATH JCHCTBHUS CIOXKEHHUS BEKTOPOB, BBIUMTAHHUS BEKTOPOB M YMHOXKEHUS BEKTOpa Ha
YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1aJal0T;

IIPUMEHSATH IIPABUIIO MapAJIICIICIIUIIE1A;

OIIEPUPOBATH MOHATUAMU: IE€KapPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YrOJI MEXKIY BEKTOpaMH, CKaJIsPHOE IPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE BEKTOPHI;

HaxXoAuTb CYMMY BCKTOPOB UM MPOU3ZBCACHHUC BCKTOpa Ha 4YHCJIO, YIOoJ MCKAY BCKTOpaMH,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAABIBATE BCKTOP IO ABYM HCKOJIJIMHCAPHBLIM BCKTOPAM;

3aJ1aBaTh MJIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOpMHAT;

NPUMEHSTh TeOMETpHUECKUe (PAKThI U1 PELICHUsI CTEPEOMETPHUUECKUX 3a1a4, PEAIOIaraloux
HECKOJIbKO IIaroB PELICHMs, €CIIM YCJIOBUS NPUMEHEHHUs 3aJlaHbIB IBHOU (opMme;

pemarh MpOCTEHIlINEe TeOMETPUYECKUE 3aJaud Ha MPUMEHEHHWE BEKTOPHO- KOOPAMHATHOTO
METOMa;

pemaTh 3aa4u Ha JOKA3aTCIIbCTBO MATCMATHYCCKUX OTHOILICHUU B HaXOXKIACHUCTCOMCTPUUICCKUX
BCJINYUH IIO 06pa3uaM WU aJIrOpUuTMaM, MPUMCHSASA U3BCCTHBICMCTO/bI IPU PCIICHHUU CTAHAAPTHBIX



MaAaTEMATHYCCKHUX 3a4a4,

IIPUMEHSATH IPOCTEHIINE IIPOrPAMMHBIE CPENCTBA U 3JIEKTPOHHO- KOMMYHMKALMOHHBIE CUCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

IIPUBOAUTH IPUMEPbl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAC U KU3HM, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE;

IIPUMEHSATD II0JIy4YCHHBIC 3HAHUS HA IIPAKTUKE: AHAIIM3UPOBATh pealbHbIC CUTyalUU U IPUMEHSATh
M3yYEHHBIC MOHATHUS B MPOLIECCE MOUCKA PEIICHUs] MaTeMaTHUeCKu CHOPMYITUPOBAHHON MpoOIeMBbl,
MOZCJIMPOBATh PEAJIbHBIE CUTyalUu HA SI3bIKE I'E€OMETPHUH, HCCIEAOBATh IOCTPOCHHBIE MOJEIH C
UCTOJIb30BAHUEM T'€OMETPHUUECKUX TOHATHH M TeopeM, ammapara ajareOphl, peliaTh MpakTHYECKUe
3a/1a4d, CBA3aHHBIC C HAXO0KICHUEM I'€OMETPUYECKUX BEIIMUUH.

TEMATHYECKOE INIAHUPOBAHMUE

10 KIIACC
HaumeHnoBanue Komnu OcHOBHOE cofiepKaHne OCHOBHBIE BUJIbI ACSATEILHOCTH
paznena(TemMsl) €CTBO o0y4Jarmuxcs
Kypca 4acoB
Bsenenue B 4 OCHOBHBIE MIOHATUS AKTYaJIu3upoBaTh (PaKkThl U
CTEPEOMETPHIO CTEPEOMETPHUU: TOUKA, METObI JITAHUMETPUH,
rpsiMasi, MJI0CKOCTb, [pEJIeBaHTHBIE TEME.
rpoctpaHcTBo. [IpaBuna Iloy4yaTh IIpeCTaBICHUS O

M300paykeHNs Ha pPUCYHKAX: [POCTPAHCTBEHHBIX (DUTYpaXx,
n300pakeHus IIIOCKOCTEH,  [pa30upaTh MpocTeiue npaspuia

MapajuIeIbHBIX IPAMBIX M300paXkeHHst STHX QUTYP.
(OTpE3KOB), CEPEANHBI MN300paxaTh NpsAMyIO U INIOCKOCTb
orpeska. [Tonsarus: Ha PUCYHKE.

[EepECEKAOIINECS IUIOCKOCTH,[Pacno3HaBaTh MHOTOI'PaHHHUKY,
nepeceKaronmecs npsiMas 1 [MupaMuy, Kyo, Ha3pIBaTh X

MJIOCKOCTb. RJICMCHTHI.

3HAKOMCTBO C JlesiaTh pUCYHOK Ky0a, ITMPaMUJIBL,
MHOT'OrpaHHUKAaMH, HaXOAUThb OIIIMOKH B HCBCPHBIX
n300paskeHne M300payKeHUSIX.

MHOTOTPaHHHKOB Ha 3HAKOMHUTBCS C CCUCHUSIMH, C
[PUCYHKAX, Ha IPOCKIUOHHBIX MCTOAOM CJICAOB; UCIIOJIb30BATh IJIS
uyepTexax. HauanbHble MOCTPOCHUSI CEUSHHS METO] CIICIIOB,
CBEIICHUS O KyOe n KPaTKO 3aIlUChIBATH ILIATH
MUpaMuIe, UX Pa3BEPTKU U [IIOCTPOCHUS CEUCHUSL.

Mmoxenu. CeueHns Pacno3naBarthb BUJ CeUCHUS
MHOT'OI'PaHHUKOB. 158 OTHOmeHHﬁ, B KOTOPbIX CCYCHUC

nenuT pedpa Kyoa, HaXOIUTh
MI0LIalb CEYECHMS.
Hcnoab30BaTh 110100U€ MIPH
[PELIEHNN 3a]]a4 Ha IOCTPOEHUE
CCYCHUM.
3HaKoOMHTBCH €
AKCUOMATHYECKUM
IIOCTPOEHUEM CTEPEOMETPUH, C
aKCHOMaMH CTEPEOMETPHUU U
CJIEJICTBUSIMU U3 HUX.
HNiilocTpupoBaTh aKCUOMBI




PUCYHKaMHU U IIPUMEPAMU U3
OKpYXKaromiei 00CTaHOBKU

[IpsiMBbIE U TUIOCKOCTH
B IIPOCTPAHCTBE.
[lapamienbHOCTD
MIPSAMBIX U IIJIOCKOCTEMN
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B3anMHOe pacnonoxeHue
MIPSIMBIX B IIPOCTPAHCTBE:!
[EepPECEKAIOIINECH,
rapajuleIbHbIE U
CKPELIUBAOILKECS PSIMBIE.

[TapamienbHOCT IPSIMBIX
U IUIOCKOCTEH B
IIPOCTPAHCTBE:
NapajuleIbHbIC NIPSMBIE B
IIPOCTPAHCTBE;
[apaJuIEIbHOCTD TPEX
IIPSIMBIX; [1APAJUIEIIBHOCTD
IIPSIMOM U INIOCKOCTH.
VYIu1Bl ¢ COHANPABICHHBIMU
CTOPOHAMH; YrOJl MEXIY
IIPSIMBIMU B IIPOCTPAHCTBE.

[lapamienbHOCTD
[JIOCKOCTEM: NapaljIeIbHbIC
IUIOCKOCTH; CBOMCTBA
MapajuIeIbHbIX IJIOCKOCTEN.

IIpocreiimue
IPOCTPAHCTBEHHBIE
(GUrypsl Ha MIOCKOCTH:
TeTpa’Ip, KyO, mapaien

AKTYaJIu3MpoBaTh (PaKkThl U
METO/Ibl IJITAHUMETPUH,
[pEJIEBAHTHBIE TEME, IPOBOIUTH
QHAJIOTUU.
IlepeuncJATh BO3MOKHbBIC
CIIOCOOBI PACTIONIOKECHUS ABYX
MPSIMBIX B IPOCTPAHCTBE,
WJUTIOCTPUPOBATh UX HA IpUMepax.
JlaBaThb onpenejieHue
CKPEIIHBAIOIINXCS NPSMBIX,
(bopMyIHpOBaTH MPU3HAK
CKPEIIMBAIOIINXCS TPSAMBIX U
IPUMEHSTH €ro IIPU PELICHNUN
3ajad.
PacnozHaBaTh Ipu3My, Ha3bIBaTh
€€ DJIEMEHTHI.
CTpouTthb ceueHus Npu3Mbl Ha
TOTOBBIX YEPTEkKAX.
IlepeuncJATh BO3MOKHbBIC
CIIOCOOBI B3aUMHOTO PACIIONIOKECHHS
[IPSIMOM U INIOCKOCTU B
[IPOCTPAHCTBE, IPUBOIAUTH
COOTBETCTBYIOIINE IPUMEPHI U3
[peaIbHOM JKU3HU.
J/laBaTh onpeneieHue
MapajuIeIbHOCTH NPSAMOU U
[IJIOCKOCTH.
DopmMyIMpPOBATh NPU3HAK
MapajuIeIbHOCTH NPSAMOU U
MJI0CKOCTH, YTBEPKIECHHUE O MPSMOIL
[epeCcedYeHms ABYX IIIOCKOCTEH,
MIPOXOJALINX Yepe3 MapaiesIbHbIe
MpsIMBIE.
PemaThb npakTuueckue 3aaun Ha
[MOCTPOEHUE CEUYCHUI
MHOTOTpaHHHKA.
OO0BSICHATH CiTy4au B3aUMHOTO
[PACIIOJIOKEHUS IIJIOCKOCTEMN.
JlaBaThb onpenejieHue
MapaJuleIbHBIX IIJIOCKOCTEMN;
IIPUBOIUTH PUMEPBI
M3 peAIbHOM KU3HU U OKPYKaroLen
00CTaHOBKH, UJUTIOCTPUPYIOLIHE
[apaJuIeIbHOCTh INIOCKOCTEH.
Hcnosb30BaTh IpU3HAK
[apajuIeIbHOCTH JBYX IJIOCKOCTEM,




CBOMCTBA MTapaJUIEIbHbIX
MJIOCKOCTEH MpH pelIeHUH 3a/1a4 Ha
[IOCTPOCHHUE.
OO0BACHATD, UTO HA3BIBACTCS
MapajieIbHBIM IPOEKTUPOBAHUEM U
KaK BBIIIOJIHAETCS IPOEKTUPOBAHHE
(uryp Ha mI0CKOCTb.
MN300paxkarh B napauieabHON
[IPOEKINH pa3INyuHbIE
reoOMEeTPHUUECKUE (PUTYPHI.
MoaeJmpoBaTh peaabHbIC
CUTyallMy Ha S3bIKE T€OMETPUH,
MCCIIEI0BATh IOCTPOEHHBIE MOJIEH
C MCIIOJIb30BaHUEM F€OMETPUUECKHUX
[MOHSATHH.
Hcnoub30BaTh Ipy pelIcHUN
3a/1a4 Ha IOCTPOECHUE CEUEHUN
MOHSITHE NAPAJIIEIBHOCTH,
IIPU3HAKU U CBOMCTBA
NapajuleJIbHBIX IPSIMbIX Ha
IJIOCKOCTH

[leprieH UKy IIPHOCTD
MPSAMBIX U IIJIOCKOCTEN
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[leprieHUKyIIPHOCTD
[IPSIMOM U TUIOCKOCTH:
[EPIEHIUKYIISIPHBIC IIPSMBIE
B IIPOCTPAHCTBE, NPSIMbIE
rapajuleIbHbIE U
[EPIECHIUKYIISIPHBIC K
[IJIOCKOCTH, IIPU3HAK
[EPIEHIUKYISIPHOCTH
[IPSIMOM U TUIOCKOCTH,
reopema o NpsIMOn
MEPIEHIUKYIISIPHON
[IJIOCKOCTH
Ilepnengukymnsap u
HAKJIOHHBIE: PacCTOSIHUE
OT TOYKH J0 IUIOCKOCTH,
paccTosiHue OT HMPSIMOH 10
IIJIOCKOCTH

AKTYaJIu3upoBaTh (PaKkThl U
METO/Ibl IJITAHUMETPUH,
[pEJIEBAHTHBIE TEME, IPOBOIUTH
QHAJIOTUU.
OO0BSICHATH, KAaKOH yroJ
HAa3bIBAETCS YIJIOM MEXTY
MepeCceKaroMMHUCS TPSIMBIMH,
CKPEILMBAIOIIUMUCS IPSIMBIMU B
[IPOCTPAHCTBE.
J/laBaTh onpeneieHue
MEPIEHIUKYJISIPHBIX IPSAMBIX U
[IPSIMOMH, IEPIICHIUKYJIIIPHOM K
MJI0CKOCTH.
HaxoauTh yribl MEXIY
CKPEIMBAIOIINMUCS IPSIMBIMU B
KyOe U mupamuae.
IIpuBOAMTHL NMPUMEPHI U3
[pEaIbHOM KU3HU U OKpPYXKaroLen
00CTaHOBKH, UJUTIOCTPUPYIOLIHE
MEPIEHIUKYJISIPHOCTD MIPSIMBIX B
[IPOCTPAHCTBE U
MEPIEHIUKYISIPHOCTD PSIMOU K
MJI0CKOCTH.
DopMyJHPOBATH IIPU3HAK
NEPIEHIUKYIJISPHOCTH IPSIMON U
IUIOCKOCTH, IPUMEHSTH €T0 Ha
MPAKTUKE: OOBSICHATH
NepIEHINKYIIPHOCTH pedpa
Ky0a ¥ TMaroHajay ero rpaHu,
KOTOpasi ero
HE COJAEPKUT, HAXOIUTD JIUHY
nraroHany Kyoa. BeraucisaTs




BBICOTY IIPAaBUIILHOM TPEYTrOJIbHON U
[IPaBUIILHOM YETBIPEXYTOJIbHON
MUpaMul o JutuHaM pedep.
PemaTh 3a1auy Ha BBIYUCIICHUS,
CBS3aHHBIC C
MEPIEHIUKYIISIPHOCTBIO MPSMOI U
[IJIOCKOCTH, C UCIIOJIb30BAHUEM IIpU
[PELIEHNN TUTAHUMETPUUECKUX
(haKTOB U METO/IOB.
OO0BSACHATD, UTO HA3BIBAIOT
MEPIEHIUKYJISIPOM U HAaKJIOHHOM U3
TOYKHU K INIOCKOCTH; IIPOCKIUEH
HAKJIOHHOM Ha IUIOCKOCTb.
OOBSACHATD, UTO HA3BIBACTCS
[PACCTOSTHUEM: OT TOYKH 10
MJI0CKOCTH; MEKIY NapalieIbHBIMU
MJIOCKOCTSIMU; MEX]y MPSAMOI U
MapajuIeJIbHOMN €1 INIOCKOCTHIO;
MEKIy CKPEIHUBAIOIUMUCS
MPSIMBIMU.
HaxoauTh 3TH paccTosiHUS B
MPOCTHIX CIIydasix B KyoOe,
MUpamMue, IpUu3Me.
MoaenpoBaTh peaibHbIC
CUTYalllU Ha SI3bIKE T€OMETPUH,
UCCJIEN0BATh IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM
TeOMETPUYECKUX
[MOHSATHH.
Hcnosb30BaTh Ipy pelICHUN
3a/1a4 Ha IIOCTPOEHUE CEYCHUN
teopemy Iludaropa, cBoiicTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

YTIIBI MEXAY
MPSAMBIMH U
[JIOCKOCTSAMU
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YIUIBI B IPOCTPAHCTBE: Yol
MEXy NPSMOU U
[JIOCKOCTBIO; IBYIPAHHbIN
YTOJ1, IMHEWHBIN yIoJl
NIBYT'PAHHOI'O yIJIa.
IlepneHAUKyISAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPHEHANKYIISIPHOCTH
JIBYX IIJIOCKOCTEM.
Teopema o Tpéx
NEPHEHANKYIISIPAX

AKTYaJIu3upoBaTh (PaKkThl U
METO]Ibl IJITAHUMETPUH,
[pEJIEBAHTHBIE TEME, IPOBOIUTH
QHAJIOTUU.

J/laBaTh onpeaejieHHe yIriia MexK1y
[IPSIMOM U INIOCKOCTBIO,
(bopMyIHpOBATH TEOPEMY O TPEX
MEpICHANKYIIpax U 0OpaTHYIO K
HEH.

HaxoauTe yros Mexzay npsMon u
[JIOCKOCTHIO B MHOTOTPaHHHUKE,
[pacCTOsSIHUE OT TOYKHU 110 IPSIMON Ha
[IJIOCKOCTH, UCIIOJIb3Ysl TEOPEMY O
TpE€X nepreHauKyispax. [Iposoaurs
Ha 4EepPTEKE NEPIECHIUKYIISIP: U3
TOYKH Ha IPSIMYIO; U3 TOUKHU HA
[IJIOCKOCTb.

/laBaTh onpe/esieHne ABYTPAaHHOTO

yri1a ¥ ero 35eMeHTOB. OObICHATh




[PAaBEHCTBO BCEX JIMHEHHBIX YIJIOB
NIBYT'PAHHOI'O yIJIa.
HaxoauTh Ha ueprexe
JBYTPaHHBIN YTroJi rmpu pedpe
UpaMUbl, IPU3MBI,
napajuiejaenumnesa.
J/laBaTh onpeaejieHHe yIriia MexK1y
[JIOCKOCTSIMHU.
J/laBaTh onpeae/ieHue U
(popmyMpoBaThL NPU3HAK
B3aUMHO IEPIICHIUKYJIIPHBIX
[IJIOCKOCTEM.
HaxoauTh yribl MEXIY
TUIOCKOCTSIMU B KyOe U ITHpamMHuJIe.
Hcnob30BaTh IpyU peLICHUN
3a/1a4 OCHOBHBIE TEOPEMBI U
METObI IIJITAHUMETPUH.
MoaeJmpoBaTh peanabHbIC
CUTYAalLlMH Ha SI3bIKE TCOMETPHUH,
HCCJIeI0BATH IOCTPOCHHBIE MOCIIH
C MUCII0JIb30BAaHUEM I'€OMETPUYECKUX
[MOHSATHH.
Hcnoub30BaTh IIpy pelIcHUN
3a/1a4 Ha IIOCTPOEHUE CEYCHUN
COOTHOUICHUS B IIPSIMOYTOJIBHOM
TPEYTOJIbHUKE

MHOrOrpaHHUKH
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[loHsiTHE MHOTOIPAHHUKA,
OCHOBHBIE JICMEHTBI

HEBBIITYKJIbIE
MHOTI'OTPAaHHUKH; pa3BEPTKaA
MHOTOTpaHHHKA.

IIpusma: n-yronpHas
pu3Ma; rpaHu

1 OCHOBAHUS IIPU3MBIL;
MpsiMasi 1 HaKJIOHHAs
MpU3Mbl; OOKOBas U MOJIHAS
[MOBEPXHOCTD IIPU3MBI.
[Tapamienenunen,
[IPSMOYTOJIbHBIN
rapajuieJIenuIe] 1 €ro
CBOMCTBA.

[Inpamuia: n-yrojabHas
MUpaMua, TpaHy U
OCHOBaHUE MUPAMUJIbL;
0OKOBast ¥ OJTHAS
MOBEPXHOCTh UPAMHU/IBL;
[IpaBWIbHASA U yceUEHHAas
MUpamMua.

DJIEMEHTBI IIPU3MBI U
MUPAMUIBI.

IIpaBubHBIE

IMHOT'OI'PAHHUKH: TTIOHATHUC

IMHOT'OI'paHHHKA, BBIITYKJIBIC U

AKTYaJIu3upoBaTh (PaKkThl U
METO/Ibl IJITAHUMETPUH,
[pEJIEBAHTHBIE TEME, TPOBOAUTH
AHAJIOTHH.
JlaBaThb onpenejieHue
napajuleJenunena,
Pacmo3HaBaTh €ro BUABI U
M3y4aTh CBOMCTBA.
/TaBaTh onpeneieHUE NTUPaMUIBbL,
Pacno3HaBaTh BUbI TUPAMUJ,
(hopMmyTupoBaTH CBOIiCTBA pEdED,
IPAaHEN U BBICOTHI IPABUIIBHON
M PAMMIBI.
HaxoauTh monagb IOJIHON U
0OKOBOI TTOBEPXHOCTH MUPAMUJIBI.
/TaBaTh onpeneneHue yCeu€HHOM
MUPAMM/JIbI, HA3bIBAaTh €€ 3JIEMEHTHI.
DopMyIMPOBATH TEOPEMY O
TUI0IIaa OOKOBOM MOBEPXHOCTH
[IPaBUJIBHON YCEUYEHHON ITUPAMUIBL.
PeniaThb 3a1aun Ha BRIYHUCICHUE,
CBSI3aHHBIE C IMPAMMIaMU, a TAKKE
3aJ1a4y Ha IOCTPOECHUE CEUEHU.
J/laBaTh onpeaejieHHe IIPU3MBI,
Pacno3HaBaTh BUbI IIPU3M,
N300pakaTh IPU3MbI Ha YEPTEKE.




[IPABUIIBHOTO
MHOTOTPaHHHKA; IIPaBUIIbHAS
[pu3Ma 1 paBUiIbHAas
MUpaMKJIa; IPaBUIIbHAS
TpeyrojpHas nupaMuja u
MPaBUIIBHBIN TETpasap; KyO.
[Ipencrasienue o
[IPaBUIIbHBIX
MHOTOTpaHHHUKaX: OKTa’ap,
NOJIEKadIp U UKOCAdP.
Cummerpus B
IIPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIILHO
TOYKH, IPSIMOH,
IUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IUPAMUJIAX,
napajuleJenumne1ax,
IIPABUJIBHBIX
MHOTOTpaHHUKAX.
BbluncieHue 3J1eMEHTOB
MHOTOT'PaHHHUKOB: pEOpa,
nuaroHanu, yrisl. [Inomans
0OKOBOI TOBEPXHOCTH H
[MOJIHOM OBEPXHOCTHU
[IPSIMON ITPU3MBI, IUIOLIA/Ib
OCHOBaHHUH, TEOpEMA O
OOKOBOI TTOBEPXHOCTH
rpssMoii npu3msl. [lmomans
0OKOBOI TOBEPXHOCTH H
[MOBEPXHOCTHU IIPaBUIILHOMN
MU PAMM/JIbI, TEOPEMA O
TUIOIIa OOKOBOM
[MOBEPXHOCTU yCECUEHHOU
[IUPAMHU/IBI

HaxoauTh momagb IIOJIHON MIIN
OOKOBOI TTOBEPXHOCTH NMPHU3MBI.

yrcia pédep, TpaHell U BepIIuH
MHOTOTpaHHHKA.
H3yuaTth Buabl IPaBUIBHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUA U
KOJINYECTBO I'PAHEH.
MN3y4yaTh CUMMETPUIO
MHOI'OTPaHHUKOB.
OO0BbACHATD, KAKHE TOYKH
HA3bIBAIOTCSI CUMMETPUYHBIMU
OTHOCHUTEJILHO TaHHOU TOYKH,
[IPSIMOM WM INIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO MJIU
MJIOCKOCTHI0 CHMMETPUU (UTYPHI.
IIpuBOAMTHL MPUMeEPDI
CUMMETPUYHBIX (QUTYD B
APXUTEKTYpe, TEXHUKE, IIPUPOJE.
MoaeanpoBaTh peaibHbIC
CUTyalluy Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh IIOCTPOCHHBIE
MOJIEJIX C UCIIOJIb30BAHUEM
reOMETPUYECKUX TTOHATHUM,
UCTIOJIb30BAaTh MOA00HE
MHOTOTPaHHUKOB

M3yuaTh cooTHOIIEHUS Diepa s




O0BEMBI
MHOTOIPAaHHHKOB

IMousaTre 00 00BEMe. O0BEM
MAPaMU/bL, IPU3MBI

AKTYaJIu3upoBaTh (PaKkThl U
METO/Ibl IJITAHUMETPUH,
[PEJIEBAHTHBIE TEME.

OO0BSICHATD, KaK U3MEPSIOTCSA
00BEMBI TeJI, IPOBO/ISI AHATOTHIO C
M3MEPEHHUEM IUIOIIAIEH
MHOT'OYT'OJIbHUKOB.
DopMyJTHPOBATH OCHOBHBIE
CBOWCTBA 0OBEMOB.

H3y4yarts, BLIBOAUTH (popMYyJIbI
00bEMa IPSMOYTOJIBHOTO
napajulesenune1a, IpusMsl U
M PAMMIBI.

Bbruucastbe 006EM IPU3MBI U
MUPAMMJIBI 110 UX DJIEMEHTaM.
IIpuMeHsATH 00BEM [T pEeLICHHS
CTEpPEOMETPUUECKHUX 33]1a4 U JJIs
HAXO0XIECHUS TEOMETPUUECKUX
BEJINYHH.

MoaeanpoBaTh peaibHbIC

CUTYalllU Ha SI3bIKE T€OMETPUH,

HCCJIJOBATH [TIOCTPOCHHBIE

MOJIEJIH C UCII0JIb30BAHNUEM

reOMETPUYECKUX ITOHATUN

[ToBTOpEHME: CeueHus,
[PACCTOSTHUS U YTJIbI

[TocTpoeHue ceueHuii B
MHOI'OTPAHHUKE.
BbruncieHue pacCTOsSHUN:
MEXKIy IBYMs TOYKaMHU, OT
TOYKHU 10 NPSIMOM, OT TOUKHU
110 INIOCKOCTH; MEXKIY
CKpELIUBAIOIIMMUCS
MPSIMBIMH.
Brrunciienue yrios:
MEXIY
CKPEILIUBAOLIMMUCS
IIPSIMBIMU, MEXKY IIPSIMOU
U IUIOCKOCTBIO,
JBYI'PaHHBIX YIJIOB, YTJIOB
MEXIY IIIOCKOCTSAMU

CTpouTh CeueHUE MHOIOTPAaHHUKA
METOJIOM CJIEZIOB.
/laBaTh onpeneseHne pacCTOSHUSA
MEeXIy hurypamu.
HaxoauTthb paccTosiHUE MEXITY
MapajuIeIbHBIMU IIJIOCKOCTSIMH,
MEXy TUIOCKOCTBIO U
[apajuIeIbHON €1 PAMOU, MEXIY
CKPEIMBAIOIIUMHUCS MPSIMBIMU.
CTpouTs ITUHENHBIN yroi
JBYTPaHHOI'O yrja Ha YepTexe
MHOTOTpaHHHUKA U HAXOJUTh €T0
BEIUYHHY.
HaxoauTh yrisl MeXIy
IUIOCKOCTSIMU B MHOT'OI'PaHHUKAX




IToBTOpeHUE

[ToBTOpEHHE OCHOBHBIX
HOHATHUI U METOI0B
KypcoB 7—10 kaccos,
00001eHNe 1
CHCTeMaTU3alrs 3HaHU.
OcHOBHbIE
MIPOCTPAHCTBEHHbBIE
(GUrypsl U X CBOWCTBA.
UreHune u mocTpoeHue
yeprexei. Peienue
MPOCTEUIINX 3a/1a4 HA
JI0KA3aTesIbCTBO. Penenne
3a/1a4 BBIYUCIIUTEIIbHON
reOMETPUU

O06001Th 3HAHUS 110 KYpCY,
YCTaHOBUTH
MPUYUHHO-CJICICTBEHHBIC CBS3U
Y OTHOIIICHUS MEXTy HOBBIM H
paHee

W3YYCHHBIM MAaTEPUAIIOM.
Pewars 3a1aun Ha NOBTOpEHUE,
WLTIOCTPUPYIOIINE CBSI3U MEXKITY
pa3IMYHBIMH YaCTSIMH Kypca.
OnepupoBaTh NOHITUSIMMU:
CKPEIIMBAIOIINXCS MPSIMBIX, yTia
MEXTy CKPEIINBAIOIIUMUCS
MPSIMBIMU, TIEPIICHANKYISIPHOCTH
CKPEIIUBAIOIIUXCS TPSMBIX,
JIBYTPAHHOTO yTJIa,
MHOTOTPaHHUKA, IIPU3MBI,
nupamMubl (MOJTHOU U
yCEUEHHOM).

HN300paxaTh OCHOBHBIC
MHOTOTPaHHHKH; BITIOTHSTh
YEepPTEXKH 0 YCIOBUSAM 3a]1ad.
Cmpoumw npocmetiniue ceueHus
Kyba, npusmbsi, NUPAMUOLL.
PacnozHaBaTthb Ha yepTexax u
MOJIETISIX TIPOCTPAHCTBEHHBIE
(bOpPMBI; COOTHOCUTH TPEXMEPHBIS
OOBEKTHI C UX OMUCAHUIMHU,
HU300paKCHUSIMH.

3HATH aKCHOMBI CTEPEOMETPUU U
UX CIeACTBUSA, (POPMYIIBI IS
BBIYHCIICHHSI TTOMIAACH
MOBEPXHOCTEH MHOTOTPAHHHUKOB.
AHAJIM3UPOBATH U ONHUCHIBATH
B3aMIMHOE PACIIOJIOKECHUE
IIPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE,
apeymMeHmupo8ams c60u
cyacoeHuss 06 smom
PACNONIONCEHUU.

Hcnonb30BaTh TeOpeMbI: O
Mpu3HaKe MapauIeTbHOCTH
IIPSIMOM U INIOCKOCTH, O
MPU3HAKE CKPEIIUBAIOIIUXCS
MPSIMBIX, O TIPU3HAKE
napauIeTbHOCTH ABYX
TUIOCKOCTEH, O MPU3HAKE
MEPICHIUKYISIPHOCTU TIPSIMON U
TUTOCKOCTH, O TIPU3HAKE
MEPICHIUKYISIPHOCTH IBYX
IJIOCKOCTEH, CBOMCTBO
PSIMOYTOJIBHOTO
napajuieNienune/a.




3aJa4d

cTepe

Pemate miiaHUMETpUYECKUE U
IIPOCTEHINE CTEPEOMETPUIYECKUE

F€OMETPUYECKUX BEJIMYUH ([UIMH,
YTJIOB, IJIOLIA/IEN).
Hcrnonb30BaTh Npu pELIEHUN

TUTAaHUMETpUYECKUe QaKThl U
Meroasl. IIpoBoauts
JI0OKa3aTeJIbHbIC PACCYKICHUS B
XOJI€ pelIeHus 3a1a4

W Ha HAXOXIACHHUC

OMCTPUYCCKHUX 3a1avd

OBIIEE 68
KOJIMYECTBO
YACOB ITO
ITPOTPAMME
11 KJIACC
HaumenoBanue Komuuectn OcHoBHOE OCHOBHBIE BUBI
pazaena(TemMsl) 0 4acoB coJiepKaHue JIEATEIIbHOC
Kypca TH
o0yJaromux
csl
Tena BpaieHus 12 Ccdepa u map: ueHTp, paauyc, |AKTYaJau3MpoBaTh (aKkThl U

ITMaMeTp; TUIOIAAb TOBEPXHOCTH
cepsl. BzanmHoe
pacrionoxenue chepsl u
IUIOCKOCTH; KacaTelbHas
IUIOCKOCTH K cepe; mIomaib
cdepsl.

M300paskenue chepsl, mapa Ha
MIOCKOCTH.

Ceuenus mapa
[{umHApUYecKast TOBEPXHOCTb,
00pa3yromue MUIHHIPHIECKON
MOBEPXHOCTH, OCh
IHJIMHAPUYECKON TOBEPXHOCTH.
[{umHAp: OCHOBaHUS M OOKOBas
MOBEPXHOCTh, 00pazyromas u
0Cb; IIOIIaabL OOKOBOM U IIOIHOM
MOBEPXHOCTH.

M300pakeHne MUIUHAPA HA
riockocty. Pazséprka
[VIAHApPA.

Ceuenus HWIMH]IpA

(TII0CKOCTHIO, AapAIIIETBHOM

WIY ePICHINKYJISPHON OCH

HUJTUHIPA)

METO/IbI IJITAHUMETPHH,
[pelieBaHTHbIE TEME, MPOBOAUTH
QHAJIOTUU.
/laBaThb onpenaeaeHus chepsl U
[apa, uX IeHTpa, paauyca,
nuamerpa. Onpeneasitb chepy
Kak (purypy BpamieHus
OKPY>KHOCTH.
HccienoBarb B3auMHOE
pacrioyioskeHue chepsl 1
MI0CKOCTH, IBYX cdep,
WJJIIOCTPUPOBATH ATO HA
YepTekax U pUCYHKaX.
DopMyIHMpPOBATH OIpEICIICHUE
KacaTelbHON TUIOCKOCTH K cdepe,
CBOMCTBO U IIPU3HAK KacaTEIbHOU
MJIOCKOCTH.
3HaKOMHTBCSH €
reoe3MNUECKUMH JTMHUSAMU Ha
chepe
OO0BSACHATD, UTO HA3BIBAIOT
[MIHHIPOM, Ha3bIBATh €T0
HIIEMEHTBHI.
M3y4aTh, 00bACHATH, KaK
MOJyYUTh IMIIHHID MyTEM

BpaLIEHUs IPSIMOYTOJIbHUKA.




BbiBOOMTD, HCNIOJIB30BATH
(opMyJIBI 17151 BBIYUCICHUS
TUI0IIaa OOKOBOM MOBEPXHOCTH
LWIMH]PA.
MN3yuyaTs, pacio3HaBaTh
[pa3BEpPTKy LIMIUHAPA.
M300paxarh WINHID U €T0
CEYECHUS TUIOCKOCTHIO,
[IPOXOMSILEH Yepes3 ero och,
MapajuIeIbHON WIN
[EPIEHIUKYIISIPHON OCH.
HaxoauTh II0magy 3TUX
CCYCHUM.
MoaenpoBaTh peaibHbIC
CUTYalllU Ha SI3bIKE T€OMETPUH,
HCCIeA0BATH [IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM
TeOMETPUYECKUX ITOHATUN

Konunueckast IOBEpXHOCT,
0Opa3yronre KOHUIeCKOn
[TOBEPXHOCTHU, OCh U BEPILLINHA
KOHUYECKOW MOBEPXHOCTH.
Konyc: ocHoBanue u
BEpILINHA, 00pa3yomias U OCh;
TUIOIAb
0OKOBOM ¥ MOTHOU
[MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yIoIlne U BHICOTA;
OCHOBaHUS U OOKOBast
MTOBEPXHOCTb.
M300pakeHre KOHyca Ha
riockocT. PazBéprka koHyca.
Ceuenus koHyca
(TII0CKOCTHIO, AapAJIEIBHOU
OCHOBAaHUIO, U MJIOCKOCTHIO,
IIPOXOJAIIEH Yepe3 BEPIINHY)

OO0BACHATD, KAKOE TEIIO
Ha3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBaTh €0 2JIEMEHTHI.
HN3yuaThb, 00BSICHATD, KaK
MOJIyYUTh KOHYC ITyTEM
BpallleHUs] IPSIMOYTOJIBHOTO
TPEYroJbHUKA.
M300paxaTh KOHYC U €70
CEUEHUs IIOCKOCTBIO,
[MPOXOIAIIEH Yepes3 OCh, U
MJI0CKOCTBIO, IEPIEHANKYJIIPHON
K OCH.
MN3yuyats, pacio3HaBaTh
Pa3BEPTKY KOHYycCA.
BbiBOIMTD, HCNIOJIB30BATH
(OpMYJIBI 17151 BEIYUCIICHUS
TUI0IIa OOKOBOM MOBEPXHOCTH
KOHYycCa.
HaxoauTh TIoNagd CCUCHHUH,
MIPOXOJAIINX YEPE3 BEPILINHY
KOHYCa WJIH MEePIEeHIUKYJIISIPHBIX
€ro OCH.
O0BACHATD, KAKOE TEIIO
HA3bIBAETCS] YCEUEHHBIM KOHYCOM.
N3yuyath, 00bACHATD, KaK €TI0
MOJIYYUTh MyTEM BpAILICHUS
MPSIMOYTOJIbHOM TpaIeLuy.
BbiBOAUTH, NPUMEHSATH
dbopMyITy 7Sl BEIYUCIICHUS
Iomaau 6OKOBOM
[IOBEPXHOCTU yCECYEHHOTO

KOHyca




KomOuHarmst Ten BpameHus u
MHOTOTPaHHHUKOB.
IMHOrOrpaHHyK, ONMCAHHBIN
0KOJI0 cepsl; chepa, BIUCcaHHas
B MHOTOTPaHHUK WJIH B TEJIO
BpaICHUS

AKTYaJIu3MpoBaTh (PaKThl U
METO/Ibl IJITAHUMETPUH,
[pEIIEBAaHTHBIE TEME, IPOBOAUTD
QHAJIOTUU.
Pemates crepeoMeTpudeckue
3a/1a4H, CBSA3aHHBIE C TEJIAMHU
BpalICHUs, IOCTPOCHUEM
CEYCHUH TeJl BPALLECHNUs,
C KOMOMHAIMSIMU TeJl BpallleHUs U
MHOTOTPaHHUKOB HAa HAXOXJACHHUE
FEOMETPUYECKUX BEJIUYHUH.
Hcnosb30BaTh IpyU peLICHUN
CTEPEOMETPUYECKUX 3a]1a4
MUIaHUMETPUUECKUE (PaKTHI U
METO/IbI 3a/1a4i Ha BBIYMCIIEHUE U
NT0Ka3aTeIbCTBO.
MoaenpoBaTh peaibHbIC
CUTYalllU Ha SI3bIKE T€OMETPUH,
HCC/IeA0BATH [IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM
reOMETPUYECKUX ITOHATUN

OO0BEMEI TET
O0beM
IPSIMOYTOJIBHOTO
napaiesienumne1a

[Mousitue 00 00BEMe. OCHOBHEIC

CBOICTBA 00OBEMOB TEIL.

O0BEM UITHHIIPA, KOHYCA.
O0bBéM 1mapa U MIoImaIh

cepsl

AKTYaJIu3MpoBaTh (PaKThl U
METObI INITAHUMETPHUH,
[pelieBaHTHbIE TEME, TPOBOIUTH
QHAJIOTHH.
BbIBOANTH, HCIOJIB30BATH
(bopMyIBl 00BEMOB: IPU3MBI,
[WINHAPA, TUPaMUIbI, KOHYCA;
YCEYEHHOW MUPAMUIBI U
YCEYEHHOI0 KOHYCA.
Pemate crepeoMeTpudecKue
3aJjauu, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB.
®opMy.THPOBATH OTIPE/ICICHUE
IIapPOBOT'0 CEIrMEHTa, IIapOBOTO
CJIOS1, IIApOBOT'O CEKTOPA.
IIpuMeHsaTh GopMyIisl is
HAXO0XICHUS 00BEMOB MIAPOBOTO
CerMEHTa, IIAPOBOr0 CEKTOpa

[TomoOHBIE TeNa B IPOCTPAHCTRBE.
COOTHOILLIEHUS MEKTY
[JIOIIAAsIMU IIOBEPXHOCTEM,
00BEMaMH OTOOHBIX TEN

Pemate crepeoMeTpudecKue
3a7a4d, CBI3aHHEIE C 00BEMOM
[apa v miomasisio chepsl.
MoaeJmpoBaTh peaabHbIC
CUTyalluu Ha S3bIKE T€OMETPUH,
MCCIIEIOBATh IOCTPOCHHBIE
MOJIETH C UCII0JIb30BAHUEM
FEOMETPUYECKUX TTOHATHMN.
AKTYaJIu3MpoBaTh (PaKThl U
METO/Ibl IJITAHUMETPUH,
[pEJIEBAHTHBIE TEME, IPOBOIUTH
QHAJIOTUU.

Pemate crepeoMeTpudecKue
3a]1a4M, CBA3aHHbIE C




COOTHOILIEHHEM 00BEMOB U
MOBEPXHOCTEH TOJOOHBIX TEIl B
[POCTPAHCTBE.
MoaenpoBaTh peaibHbIC
CUTyalluu Ha SI3bIKE T€OMETPHH,
UCCJIE0BATh MOCTPOCHHbBIE
MOJIEJIU C UCTIOJIb30BAHUEM
T€OMETPUYECKUX TTOHSATHI

BekTopbl U KOOPAUHATHI
B IIPOCTPAHCTBE

10

BexTop Ha MmI0CKOCTH U B
rmpoctpanctBe. ClioxkeHue u
BHIYUTAHUE BEKTOPOB.
'YMHOKEHUE

IBEKTOPA HA YUCJIO. Paznoxenue

BEKTOPA 10 TPEM
HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuio mapasienenunena.
Perienue 3a1a4, CBI3aHHBIX C

[IPUMEHEHUEM IIPAaBUII ACHUCTBUN

C BEKTOpaMH.
[IpssMOyTOIBHAS CUCTEMA
KOOpJMHAT B IPOCTPAHCTBE.
Koopaunats! BeKTOpa.
[Tpocreiime 3a1a4u B
KOOpAMHATAX. YTOJI MEXIY
BekTOpamu. CKalspHOe
[TPOU3BEICHNE BEKTOPOB.
BoruricieHue yriioB Mexmy
MPSIMBIMU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM
METOJI IPU PELLIEHUU
F€OMETPUUECKUX 3a7a4

AKTYaJIu3MpoBaTh (PaKThl U
METO/Ibl IJITAHUMETPUH,
[pEJIEBAHTHBIE TEME, IPOBOIUTH
QHAJIOTUU.

OnepupoBaTh NOHSATHEM BEKTOP
B IIPOCTPAHCTBE.
DopmMyIMpPOBATH IIPaBUIIO
napajulesIenUIe a IPYU CI0KEHUN
BEKTOPOB.

CrJ1aAbIBATh, BBIYUTATH
BEKTOPBI, YMHOKaTh BEKTOp Ha
YUCIIO.

MN3y4aTh OCHOBHBIE CBOMCTBA
ATUX ONEPALUM.

/laBaThb onpenencHue
MPSIMOYTOJIBHOM CUCTEMBI
KOOPJMHAT B IPOCTPAHCTBE.
Bbipa3uTh KOOpAMHATHI BEKTOpA
4yepe3 KOOPAUHATHI €70 KOHIOB.
BbiBOIMTD, HCNIOJIB30BATH
(popmy.ry miIMHBI BEKTOpa U
[PACCTOSIHUS MEXy TOUKaMHU.
BripakaTh CKalsipHOE
[IPOU3BEICHUE BEKTOPOB YEPE3 UX
KOOpJMHATHI, BBIYUCIIATH yTOJI
MEX1y IBYMsI BEKTOpaMH, JBYMsI
MPSIMBIMU.

HaxoauTe yros Mexzay npsMon u
[JIOCKOCTBIO, YTOJI MEKY ABYMsI
MJIOCKOCTSIMU aHAJIMTUYECKUMMU
METOAAMM.

BbiBOIMTD, HCNIOJIB30BATH
(opmyay pacCTOsSIHUSI OT TOYKHU

10 ITJIOCKOCTH




IToBTOpEHME, 7 OcHOBHBIE PUTYPBI, (HAKTHI, PemaTts npocTeiiiine 3aga4n Ha

00o011eHne U TeOpeMBI Kypca IUIAHUMETPUH.  [HAXOXKJIEHUE JUIMH U YIJIOB B

cucTeMaTu3anus 3amaun NIAHUMETPUU U METOJIbI [FEOMETPUUECKUX (PUrypax,

3HaHUHI X PEIICHUS. npuMeHsTh Teopemy Iludaropa,
OcHoBHBIE QUTYPHI, (AKTBI,  (TEOPEMBI CHHYCOB M KOCHHYCOB.
TEOpEMBI Kypca HaxoauTse miomans
CTEpEOMETPUH. 3agaun MHOI'OyTOJIbHUKA, Kpyra.
CTEpEOMETPUH U METOJIbl X  |Pacmo3HaBaTh Mog00HbIE
peuieHus (bUryphl, HAXOIUTH OTHOIICHUS

IUTWH U IUIOMIAACH.
Hcnoub30BaTh Ipy pelICHUN
CTEPEOMETPUUYECKUX 3a/1a4
(baKThl ¥ METO/IBI TUTAHUMETPHUH

OBILIEE 34
KOJIMYECTBO
YACOB 10
[TPOTPAMME

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»

MNOSCHUTEJIBHASA 3AIIMCKA

VYueOHblil Kypc «BeposITHOCTD U CTaTUCTHKA» 0A30BOT0 YPOBHS SBJSETCS MPOIOJIKEHUEM H
pa3BUTHEM OJTHOUMEHHOTO Y4eOHOIro Kypca 0a30BOro YPOBHS OCHOBHOT'O O0ILIEro 00pa3oBaHMUS.
VY4ebHbIil Kypc nmpeaHazHaueH Uit GOpMUPOBAHHS Y 00YUAIOLINXCS CTATUCTUYECKON KYJIbTYPHI U
MOHUMAaHHMSI POJIM TEOPHH BEPOSTHOCTEH KaK MaTeMAaTUYECKOT0 MHCTPYMEHTA JIJIsl U3YUEHHUS CITydaitHbIX
COOBITHI, BeIMYHH U TpoueccoB. [Ipu u3yuennn yueOHOro Kypca o0oramaroTcst mpeIcTaBIeHHs
o0yyJaromuxcs 0 METoJax UCCael0BaHUs U3MEHUYMBOTO MUPA, Pa3BUBAETCS TOHUMAHUE 3HAYUMOCTH U
OOIIHOCTH MaTeMaTHYECKUX METOAOB MO3HAHUS KaK HEOThEMIIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-
HAYYHOT'O MHPOBO33PEHHSL.

Coneprxanue yueOHOT0 Kypca HalpaBJIeHO Ha 3aKpeIJICHUE 3HAHHM, TIOTYYESHHBIX PH U3YYECHUU
Kypca Ha ypOBHE OCHOBHOT'O 00IIIero 00pa3oBaHMs, U HA Pa3BUTHUE MPEICTABICHUHN O CIy4daiHbIX
BEJIMYMHAX U B3aUMOCBSI35X MEX/y HUMH Ha BaKHBIX MPUMEPax, CIO’KEThl KOTOPIX MOYEPITHYTHI U3
OKpy>Karoliero Mupa. B pezynprare y 00yyarommxcs J1oHKHO chOpMUPOBATHCS MPEACTABICHHE O
Hanbosee ynoTpeOUTEIbHBIX U 00X MATEMAaTHIYECKUX MOJIEIISIX, UCIIOb3yEeMbIX JJISl ONTUCAHUS
AHTPOIIOMETPUUYECKHUX U IeMOrpauueCKUX BEITMUNH, TOTPEITHOCTEH B PA3IMYHOTO POJa U3MEPEHHUSX,
JUTUTENTFHOCTH 0€30TKa3HON pabOThl TEXHUUECKUX YCTPOHCTB, XapaKTePUCTHK MACCOBBIX SIBJICHUHN U
MIPOIIECCOB B OOIIECTBE.

B cooTBeTcTBUY ¢ yKa3aHHBIMH LIEISIMU B CTPYKTYpe yueOHoro Kypca «BeposarHocTs 1
CTaTUCTHKAa» JJIsl yPOBHS CpEeIHEro o01ero oopazoBanus Ha 0a30BOM YPOBHE BBIJCIICHBI CIICAYIOIIHE
OCHOBHBIE co/iepKaTeNbHble TMHIH: «CiydaifHble COOBITHS U BEPOSTHOCTHY, «CiydaiiHble BEJIMYUHBI U
3aKOH OOJIBIINX YHCEI.

BaxHy1o yacTh y4eOHOIro Kypca 3aHUMaeT U3y4eHHUE Te€OMETPUIECKOr0 1 ONHOMHUAIILHOTO
pacripenieieHuii 1 3HaKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMHU — IIOKA3aTeIbHBIM U HOPMAJIbHBIM
pacrpeieNeHUusIMH.

Coneprxanue muHAN «Ciy4aifHble COOBITHSL M BEPOSATHOCTHY CIIY>KUT OCHOBOM U1 (hOPMUPOBAHHS
NPEJCTABICHUNA O pacIpeIeIeHUH BEPOATHOCTEH MEXly 3HAUYCHUSMH CITy4ailHBIX BEJIMYHUH, a TAKXKE 3Ta
JMHUA HeoOXouMa Kak 0aza Juis u3ydeHus 3aKoHa OOJIbIINX Yrcel — PyHIaMEeHTaIbHOTO 3aK0HA,
JEUCTBYIOIIETO B MPUPOJIE M OOIIECTBE M UMEIOIIET0 MaTeMaTHIecKyo Gpopmanu3zanuio. Cam 3aK0H



OOJIBLINX YMCEIT IPEJIaraeTcsi B 03HAKOMUTENIBHOM (hopMe ¢ MUHHMAJILHBIM HCIIOIB30BaHUEM
MaTeMaTH4eCcKoro (popmanmusma.

Tembl, CBsI3aHHBIE C HEIIPEPBIBHBIMU CIIyYalHBIMHU BEIMYMHAMU, AKLEHTUPYIOT BHUMAHHE
o0yyJaromuxcs Ha ONMCAHUHU U U3YUYEHUH CITyYalHBIX SIBICHHH C TIOMOIIbIO HEMTPEPBIBHBIX (PYHKLINH.
OCHOBHOE BHUMaHHE YENAETCS IOKa3aTEIbHOMY U HOPMAJIbHOMY PacIpeeIeHUsM, IPH 3TOM
NperoiaraeTcs 03HaKOMUTEIbHOE H3yUeHHE MaTepraia 0e3 J0Ka3aTeIbCTB MPUMEHIEMBIX (PaKTOB.

Oo1ee yncIo 9acoB, PEKOMEHIOBAHHBIX ISl U3y4eHUS Y4eOHOTO Kypca « BeposTHOCTh U
craTuctuka» — 68 vacos: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 knacce — 34 yaca (1 yac B
HEJIEITIO).

COJAEPKAHUE OBYYEHUA
10 KJIACC

[IpencraBneHne JaHHBIX ¢ MOMOINBIO Tabui U nuarpamm. CpenHee apudmerndeckoe, MeiuaHa,
HauOoJIbIIIee M HAUMEHbIIIee 3HAYCHUS, pa3Max, AUCIIEPCUs U CTAaHIAPTHOE OTKJIIOHEHUE YUCIIOBBIX
HaOOPOB.

CrnyualiHble SKCIIEPUMEHTHI (OTIBITHI) U CITy4allHbIe COOBITHS. DIIeMEHTapHbBIE COOBITUS (MCXOIBI).
BeposiTHOCTB city4aifHOTo coObITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTH cOOBITHH. CiiyyaiiHbIe OMBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH. BEposSTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanyu Ha/l COOBITHSMH: TIepecedeHue, 00beIMHEHHE, IPOTUBOTION0KHBIE COOBITHSI.
Huarpammsl Diinepa. opmyria c0KeHUs BEPOATHOCTEH.

VYcnoBHas BEpOSTHOCTb. Y MHOXKEHUE BEPOSTHOCTEN. [IepeBo Cily4aiiHOr0 SKCIIEPUMEHTA.
dopmyiia MoIHOM BeposTHOCTH. HezaBucumblie coObITHS.

KombunaTtopHoe npasuiio ymMmHokeHus. [lepectaHoBKM U pakTopHai. Ynucio coueTaHui.
Tpeyronpauk [lackans. @opmyna 6unoma HeioToHa.

bunapHbIii citydaiiHbIi ONBIT (MCIIBITAHUE), ycrieX U HeyAada. HezaBucumele ncneitanus. Cepust
HE3aBMCHMBIX UCIIBITAaHUH 10 nepBoro ycnexa. Cepus HE3aBUCUMBIX UCIIBITaHUN bepHysuin.

Canyuaiinas BennuuHa. Pacripenenenue BepostHocTel. [luarpamma pacnpenenenus. [Ipumepsl
pacnpeneseHnii, B TOM YHCIIE, FEOMETPUUECKOE 1 OMHOMMAIIBHOE.

11 KJIACC

YucoBble XapaKTEPUCTUKU CIIyYalHbIX BEJIMYUH: MaTEMAaTHYECKOE 0KUIAHNE, TUCIIEPCUs U
CTaHJapTHOE OTKJIOHEHUE. [IpuMepsl NpUMEHEeHNsI MAaTEMAaTUYECKOTO 0’KUIaHKsl, B TOM YUCIIE B 3a7a4ax
13 TIOBCEHEBHOM KU3HU. MaTeMaTHUecKoe OKUaHne ONHAPHOM CITy4aifHOW BEIIMYHHBI.
MareMaTnueckoe 0KMIaHUE CYMMBI CIIy4alHbIX BEJIMYUH. MaTeMaTH4eCKOe OKUJaHUE U JUCTIEPCHS
reOMEeTPHUUECKOro U OMHOMHUAIBHOTO paclpeieIeHUH.

3aKoH OOJIBIIMX YKCEI U €r0 PoJib B HayKe, MpHpoJie 1 obiiecTBe. BoiOopouHbIil MeToq
UCCIICIOBAHUM.

[Ipumepbl HENPEPBIBHBIX CIIy4alHbIX BeIU4MH. [[oHATHE O MIIOTHOCTH pacnpeeneHus. 3aJaun,
MIPUBOAAIINE K HOPMAIILHOMY paclpefeneHuto. IIonsTue o HopMaJibHOM pacIpeaciIeHUH.

HNPEAMETHBIE PE3YJIBTATDI

K koniy o0y4enus B 10 kjacce 00ydaronuiics NOTYIHUT CIEAYIONINE IPEAMETHBIC PE3YIbTaThI:

YUTATh U CTPOUTH TAOJIMIIBI U AUATPAMMBI;

OIIEpPUPOBATH MOHATHAMU: CpeHEe apupMeTHIECKOe, MeIUaHa, HauOoJbIlee, HAUMEHbIIIEee
3HAYEHHE, Pa3MaX MacCUBA YHUCIOBBIX JaHHBIX;

OIIEPUPOBATH MOHATHIMMU: CIIy4alHBIN SKCIIEPUMEHT (OTIBIT) U CIy4aifHOe cOOBITHE, 3JIeMEHTapHOe
coOBITHE (3NIEMEHTAPHBIN NCXO0/1) CITyYaifHOTO OMBITA, HAXOAUTH BEPOSITHOCTH B OIBITAX C
PaBHOBO3MOXKHBIMH CITyYaiHBIMH COOBITUSIMH, HAXOAUTh U CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YUYEHHBIX CIIyYalHBbIX SKCIIEPUMEHTAX;



HaXOJAUTh U (POPMYITUPOBATh COOBITHUS: TIEpeceUeHNE U 0ObEAMHEHUE TaHHBIX COOBITHI, COOBITHE,
MPOTHBOIOJIOKHOE TaHHOMY COOBITHIO, TIOJIB30BATHCS TMarpaMMaMu Jitiepa u GopMyInoi cioxeHus
BEPOSATHOCTEH MPU pPELIeHUH 3a/a4;

OIIEPUPOBATH MOHATHIMHU: YCIOBHAS BEPOSITHOCTD, HE3aBUCUMBbIE COOBITHUS, HAXOAUTH BEPOSITHOCTH
C TMOMOIIIBIO MTPaBHJIa YMHOXEHHUS, C TOMOIIBIO JIepeBa CIy4YaifHOTO OIbITa;

MPUMEHATh KOMOMHATOPHOE MPaBWIIO YMHOKEHUS TIPU PEIICHUH 3a/1a4;

OIIEPUPOBATH MOHATHIMMU: UCTIHITAHNE, HE3aBUCUMbBIE HCTIBITAHUS, CEPUS UCTIBITAHUHN, YCIIEX U
HeyJlaua, HAXOAUTh BEPOSTHOCTU COOBITHH B CepUU HE3aBUCUMBIX HCIIBITAHUI 10 IEPBOTO yCIexa,
HaXOJIUTh BEPOSITHOCTU COOBITHIA B CepUU UCIBITaHUH bepHyny;

OTIEpPUPOBATH MOHATHAMU: CIlydaiiHasi BEIMUMHA, PacIpeesieHIe BEPOATHOCTEH, Auarpamma

pacnpeeseHusl.

K koniy o0y4enus B 11 kiacce o0ydaronuiics NOTYYHUT CIEAYIONINE IPEIMETHBIEC PE3yIbTaThI:
CPaBHUBATH BEPOSTHOCTU 3HAYCHUN CIIy4alHON BEJIUYMHBI 10 PACIIPEACIICHUIO WU C IIOMOLIBIO

IUarpaMmM;

OINCPpHUPOBATH NOHATUCM MATCMATUYCCKOT'O OKUAaHWA, IPUBOAWUTL IMTPUMCPHI, KaK IPUMCHSIACTCS
MAaTEMATHYICCKOC OXKXKUIaHUC cnyqaﬁHoﬁ BCJIMYMHBI HAXOAUTH MATCMATUYICCKOC OKUAAHUC 10 JAHHOMY

pacnpeeleHuIo;

HUMCTH NPCACTABIICHUC O 3aKOHC OO0JIBIIINX YHUCCII,
HUMCTH NPCACTABIICHUC O HOPMAJIBHOM PACTIPCACIICHUU.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue Konnuec | OcHOBHOE copepxkaHue OcHOBHBIE BUBI ACSITEIBHOCTH
paznena (Tembl) TBO o0yJaromuxcst
Kypca 4acoB
IIpencrasienue 4 IIpencrasieHue NaHHBIX C N3Baexkath MHpOpMALMIO U3 TaOIUI]
TaHHBIX U IIOMOUIBIO TaOIUI U U IMarpamMm, HCNOJab30BATh TaOIHIIBI
onucarenbHast nuarpamm. CpenHee U AMarpaMMsbl 7S IPECTaBICHUS
CTaTHCTHKA apupMeTHIECKOe, METUaHa, CTaTUCTUYECKUX JaHHBIX.
HauOoJIbIlIee M HAUMEHbIIIEE Haxoauth onucatenbHble
3HAYEHUSs, pa3Max, TUCIEPCUs, | XapaKTEPUCTUKH JTaHHBIX.
CTaHJIapTHOE OTKJIOHEHHE BeiaBUTaTH, KPUTHKOBATH
YHCIIOBBIX HAOOpPOB THIIOTE3BI 0 XapaKTepe CIIy4alHOU
M3MEHUYMBOCTH U ONPEACIAIOINX €€
¢akTopax
Crnyuaiinble onbITHL | 3 CrnyualiHble SKCIIEPUMEHTHI BoiaeassTh Ha IpUMepax Cily4aiiHble
U Clly4aliHbIe (OTIBITHI) U CTy4YalHbIE COOBITHS B OTIICAHHOM CITy9aiiHOM
COOBITHSL, OTIBITHI C COOBITHS. DJIeMEHTapHBIC OTIBITE.
PaBHOBO3MOKHBIMU COOBITHS (MCXOJIBI). ®opMyIMPOBATh yCIIOBUS
3JIEMEHTAPHBIMU BeposiTHOCTB CityyaliHOTO [IPOBEACHUS CIIy4alHOT'O OIIbITA.
HUCXOJaMHU coObITHs. BepostHOCTH HaxoauTh BepoOSITHOCTH COOBITHIA B
COOBITHI B OTIBITAX C OIbITaX C PaBHOBO3MO>KHBIMU
PaBHOBO3MOKHBIMU UCXOJaMH.
3JIEMEHTAPHBIMH COOBITUAMU. | MOeJIMPOBaTh ONBITHI C
[TpakTuyeckas padora PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
HCXOJIaMH B XOZI€ IIPAKTUYECKON
paboTbI
Onepauuu Haz 3 Omnepanuu Hasl COOBITHSIMHU: Hcnonb3oBath 1uarpaMMmel Diliiepa U

COOBITHSIMU,
CIIOKEHHE
BEPOATHOCTEN

nepeceucHne, 00 TNHCHHE
COOBITHI, IPOTUBOMOIOKHbIE

coObITHs. Inarpammsbl Diliepa.

CIIOBECHOE OTIMICAHHUE COOBITHIA JIs
(hOopMyITHPOBKHU U H300paKEHUS




dopMyna CII0KEHUA
BEPOATHOCTEMN

00BbETUHEHHUS U TIEPECEUCHUS
COOBITHIA.

PemaTpb 3a1auu ¢ HCIOJIB30BAaHHEM
(OpMYJIBI CIIOKEHHUS] BEPOSTHOCTEH

YcnoBHas
BEPOSTHOCTb,
JEPEBO CIIy4alHOIO
omeITa, popmyia
IIOJIHOU
BEPOSATHOCTH U

VYcnoBHas BEPOSTHOCTD.
YMHOKEHUE BEPOATHOCTEM.
JlepeBo ciry4aiiHoro
skcnepuMenTa. Gopmyia
IIOJIHOW BEPOSITHOCTH.
He3zaBucumele coObITHs

PemaTp 3a1aun Ha HAXOXKICHUE
BEPOSATHOCTEH COOBITHIA, B TOM YHCIIE
YCJIOBHBIX C IIOMOLIBIO J€PEBA
CJIy4aiiHOTO OIbITA.

OmnpeneasiTb HE3aBUCUMOCTh
coOBITHI TTO (hopMyIie U TIO

HE3aBUCHUMOCTb OpraHU3alMY CIIy4alHOrO OIbITa
COOBITHI
DeMEHTHI KomOunaTtopHoe mpaBuiio Hcnouab30BaTh IpaBUiio yMHOXKECHUS
KOMOWHATOPUKH yMHOXeHUs. [lepecTaHOBKM U | JUI IEPEUUCIICHUS COOBITHI B
¢bakxTopuan. Ynucino coueTaHU. | ClydaifHOM OIIBITE.
TpeyronsHuk Ilackans. Ioab30BaThest GopMyIoOi U
®opmyia bunoma HeroToHa TpeyronbHukoM Ilackans nus
ONPEACIICHUS YUCIIa COUETAaHUN
Cepun bunapHbIi CIy4alHBII OIBIT Pa30uBaTh Cl105KHBIE SKCIIEPUMEHTBI
[IOCJIEI0BATEIIbHBIX (ucnpITanue), ycrex u Ha OTJEJIbHBIC UCIIBITAHMSL.
UCIIBITAaHUN Heyzaada. HesaBucumele OcBauBaTh NOHSTHS: UCIIBITAHUE,
ucneltanus. Cepust cepus HE3aBUCUMBIX UCIIBITAHUM.
HE3aBUCUMBIX UCIBITAHUN 110 IIpuBoaAMTHL IpUMeEPBI cepuit
IIEPBOTO HE3aBUCUMBIX UCIIBITAHUN.
ycnexa. Cepus He3aBUCUMBIX | PemaTh 3aqa4um Ha NOMCK
ucneITaHui bepHyun. BEPOSATHOCTEH COOBITHI B cepun
[TpakTuyeckas padora c UCIIBITaHUH J0 NIEPBOTO yCIEeXa U B
HCIIOJIb30BAHUEM cepusixX UcnblTaHui bepHyun.
AJIEKTPOHHBIX TAOJIHIT H3yuyaTth B X0/1€¢ NIPAKTHYECKOH
PadoTHI C UCTIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIHUI] BEPOSATHOCTH
COOBITHI B CEpUSAX HE3aBUCUMBIX
WCIIBITAHUI
Cnyuaiinble CrnyuaiiHas BeJIMYMHA. OcBauBaTh NOHATHS: CIydyaiiHas
BEJINYUHBI U Pacnpenenenue BeposSTHOCTEH. | BeIMYUHA, pacipeeseHne, Tadnmna
pacrpeneieHus JlnarpaMma pacrpenciieHus. pacrpeaeieHus, [uarpamma

CymMa 1 npousBeicHHUE
CIIy4aiHbIX BEJTMYHH.
IIpumepsl pactipenesieHul, B
TOM UHUCJIE TEOMETPUUECKOE U
OMHOMHATIBHOE

pacrpencieHus.
IIpuBoAMTH ITpUMEPHI
pacIpeneseHul, B TOM 4HCIIe
reOMETPHUUECKOr0 U OMHOMHUAIBHOTO.
CpaBHuUBaTB pacnpeaeneHus
CIIy4ailHbIX BEJIMYHH

HaxoauTh 3HauCHHS CyMMBI U
IIPOU3BEJICHUS CIIy4YalHbIX BEJIMYHH.
Crpouts u pacno3HaBaTth
reOMETPHUECKOE 1 ONHOMHAIILHOE
pacupenesieHue




IToBTOpEHME, 5 OnwucarenpHas CTAaTUCTHUKA. IloBTOPATH H3y4YeHHOE H
o0o01ienue, CryvaiiHble OTIBITHI U BBICTPAUBATh CHCTEMY 3HAHUH
CUCTEMATH3ALNS BEPOSITHOCTH CIIy4alHBIX
3HaHUU coOwITHii. Oniepanuu Haj
COOBITHSIMH. DJIE€MEHTHI
KOMOWHATOPUKH, CEPUH
HE3aBHCHMBIX UCIIBITAHUN
OBIIEE 34
KOJIMYECTBO
YACOB I10
I[TPOI'PAMME
11 KJIACC
HanmenoBanue Konnuec | OcHOBHOE coaepxkaHue OcHOBHBIE BUBI ACSITEIBHOCTH
pazzena (Tembl) TBO o0yJaromuxcst
Kypca 4acoB
Maremarnueckoe 4 IIpumepsl IpUMEHEHHUS OcBauBaTh NoHATHE
OKUJaHUE MaTEMaTHYECKOT O OKUIAHUS MaTEMaTHYECKOIO OKUaHUS.
CIIy4alHOM (cTpaxoBaHue, 10TEPES). IIpuBoanTh U 00CYKIATH IPUMEPHI
BEJIMYHUHBI MatemaTHueckoe 0XKHUIaHNue IIPUMEHEHNS MaTEMaTHYECKOTIO
CYMMBI CJIy4aliHbIX BEJIMYHH. oXugaHus. Berauciasate
MatemaTnueckoe 0OXHUIaHnue MaTEMaTHYECKOE OKUAAHUE.
reOMETPUUECKOTO U Hcnonb3oBath noHsTue
OMHOMMATIBLHOTO MaTEMaTHUYECKOIO OKUIaHUS U €ro
pacrpeacieHun CBOMCTBA IIPU PELICHUH 3a/1a4.
HaxoauThb 110 u3BecTHBIM (hopMyJIam
MaTEMaTHYECKOE OKUAAHUE CYMMBI
CIIy4ailHbIX BEJTMYHH.
HaxoauThb 110 u3BecTHBIM (hopMyJIam
MaTEMaTUYECKHUE OKUaHUS
CIIy4alHbIX BEJIMYHH, UMEIOIINX
reOMETPHUECKOE 1 ONHOMHAIILHOE
pacnpeneseHus
Hucnepcus u 4 Jlucnepcus 1 cTaHapTHOE OcBauBaTh NOHTHS: TUCHIEPCHUS,

CTaHJapTHOE
OTKJIOHECHHE
CIIy4alHOM
BEJINYUHBI

oTKJIOHeHue. [lucnepcun
reOMETPUUECKOTO U
OMHOMMATIBLHOTO
pacripenieneHusl.
[TpakTuyeckas padora c
UCTIOJIb30BaHUEM
ANEKTPOHHBIX TAOJIHUIL

CTaHJApPTHOE OTKJIOHECHUE CIIy4alHOU
BEJINYMHBI.

HaxoauTp nucnepcuto no
pacnpeeNeHuIo.

HaxoauThb 110 u3BecTHBIM (hopMyIIam
JUCTIEPCUIO0 TEOMETPUUECKOTO U
OMHOMMAIBHOTO pacrpeeieHus, B
TOM 4HCJIE B XOJI€ IPAKTUYECKOU
paboThI ¢ UCTIOTB30BAHUEM
ANEKTPOHHBIX TAOJIHUI




3aKkoH O0JIbIINX 3 3aKoH OOJIBIINX YUCET. 3HAKOMHUTBCS C BEIOOPOUYHBIM
YUCEN Br16opouHsIii MeTOT METOAOM HUCCIENOBAHUS
UCCIIEIOBaHUM. COBOKYITHOCTHU JaHHBIX.
[TpakTuyeckas pabora c M3yuyarth B X01€ IPAKTUYECKON
HCII0JIb30BAaHNUEM paboThI ¢ UCTIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIHIL AJIEKTPOHHBIX TAOJIHI] TPUMEHEHHE
BBIOOPOYHOTI'O METO/IA UCCIIETOBAHHUS
HenpepriBHble 2 IIpumepsl HENIPEPBIBHBIX OcBauBaTh NOHATHS: HETIPEPHIBHAS
CIly4alHbIC CIIy4alHbIX BEJIMYMH. Clly4yaliHasl BeJINYUHA, HEIIPEPBIBHOE
BEJIMYHUHBI @yHKIMS IJIOTHOCTH pacripenenenue, QyHKIHS IIIOTHOCTH
(pactpeneneHust) pacupeneneHus. PaBHOMEpPHOE | BEpOSTHOCTH.
pacmpeneienue u ero csoiicrsa | IIpyBoAMTH IpUMEpHI HENPEPBIBHBIX
CIIy4aiHbIX BEJTMYHH.
HaxoauTthb BEpOsSTHOCTH COOBITHI TIO
TaHHOM (DYHKIIMM TUIOTHOCTH, B TOM
4KCJIE PABHOMEPHOI'O PACTIPEAEICHUS
Hopmainsnoe 2 3anauu, IPUBOAAILUE K OcBauBaTh NOHTHS: HOPMAJILHOE
pacnpezeneHue HOpPMaJIbHOMY pacnpenesneHue.
pacnpenenennto. yHKuus Bo1essiTh 110 ONMCaHUIO CITy4YailHbIE
IUIOTHOCTH U CBOWMCTBA BEJIMYHHBI, paCIPECIIEHHBIE 110
HOPMAJIbHOI'O PACIpPEACICHUs. | HOPMAJIbHOMY 3aKOHY.
[TpakTuyeckas padora c IIpuBoaAMTH NIpUMEpHI 3a1a4,
HCII0JIb30BaHNUEM IIPUBOIALINX K HOPMAJIbHOMY
AJIEKTPOHHBIX TAOJIHIT pacnpenenenuto. Haxoaurs unciioBele
XapaKTePUCTUKU HOPMAJIbHOTO
pacnpeneseHus o0 U3BECTHBIM
bopmynam.
PemaThb 3a1a4u, CBI3aHHBIC C
IIPUMEHEHUEM CBOICTB HOPMAJIbHOTO
pacIpeneseHui, B TOM 4HCIIE C
HCII0JIb30BAaHUEM DJIEKTPOHHBIX
TaOJIAILL
IToBTOpEHME, 19 IIpencrasieHue NaHHBIX C IloBTOPATH U3y4EHHOE U
o0o01eHue u MIOMOIIBIO TaOIHI U BBICTPaMBaTh CHCTEMY 3HAHUM
CUCTEMATU3ALNS auarpamm, onucaresbHas
3HaHUU CTaTUCTHUKA, OTIBITHI C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITHUSAMU,
BBIYMCIICHUE BEPOSTHOCTEU
COOBITHI
C IpUMEHEeHHeM (HopMyT U
rpaduuecKux METOI0B
(xoopanHaTHas npsMas,
JepeBo, nuarpamma Jiiiepa),
CIIy4aiiHbI€ BEJINYMHBI U
pacnpenenesus,
MaTEMaTHYECKOE OXKUAAHNE
CIIy4allHOM BEIMYHHBI
OBIIEE 34
KOJIMYECTBO
YACOB I10

ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

O0s13aTeIbHBIE MATEPHAJIBI JIS1 YYCHHKA

1. Marematuka: anrebpa 1 Hauana aHanu3a, reoMeTpus. AnreOdpa u Havasna aHanuza. 10-11 kmaccsr:
6a30Bblii ¥ yriyOneHHblid ypoBHuU: yueOnuk / I1I. A. Anumos, FO. M. Komsrun, M. B. Tkauesa [u ap.] —
Mocksa: IIpocseenue.

2. Marematuka: anredpa 1 Hadasia aHanu3a, reomerpus. 'eometpus. 10 - 11 kmacesl: yueOHHUK IS
00111e00pa30BaTebHBIX OpraHu3auii: 6a30Bblif U yriyonennslid yposHu. / [JI. C. Atanacss u ap.]. - M.:
IIpocsenienue.

Indpossie 00pazoBaTenbHbIE pecypChl

1. DnexTpoHHBI 00pa3oBaTenbHbIN pecypc «lomamnue 3aganus. Cpennee oduiee oOpa3oBaHue.
I'eomerpusy», 10-11 knacc, AO U3narensctBo «IIpocBemienue»

2. DneKTpoHHBINH 00pa3oBaTeNnbHbIN pecypc «Jlomamnue 3aganus. Cpennee obuiee oOpa3oBaHue.
Anrebpay, 10-11 kmace, AO M3narenscTBO «IIpocBemeHne»

3. Tpenaxep «O6nako 3HaHmi». Maremaruka. 10 kmacc, OO0 «Duzukon Jladb»

4. Tpenaxep «Ob6nako 3nanui». Maremaruka. 11 kimacc, OOO «Duzukon Jladc»

O¢pununanbHbie CAWTBI

1. OdunmansHbIil caiitT MuHHCcTepcTBa 00pazoBanus U Hayku Poccuiickoit deneparu -
http://www.mon.gov.ru;

2. @enepanbublil mopran "Poccuiickoe obpazoBanue"” - http:// www.edu.ru;

3. http://fipi.ru «D@enepanbHbI HHCTUTYT NMEAATOTMYECKUX U3MEPEHUID

Hudpossie o0pazoBaTenbHbIe pecypebl ceTu MHTepHeT

1.Mudpopmanmonnas cucrema "EnnHoe oKHO 10CcTyna Kk 00pa3oBaTelbHBIM pecypcam’ -
http://window.edu.ru;

2. Odunmansabiii moptan noaaepxxku EI'D http://ege.edu.ru/ru/index.php

3. Enunas komneknus nudpoBbIX 00pa3oBaTeabHBIX pecypcos -http://school-collection.edu.ru;

4. @enepanbHbIi HEHTP HHPOPMALTMOHHO-00pa30BaTENbHBIX pecypcoB -http://fcior.edu.ru.

5. DNeKTpOHHBIN apXUB HAyYHO — MOMYJISIPHBIX KypHaioB http://library.controlchaostech.com/bel/

6. Criicok caiiToB, peKOMEHJOBAaHHBIX JIJIsI HCTIOJIH30BAHMS O0YUYAIOIIMMHUCS U TIPETIOAABATEIISIMU IS
JIOCTYTIa K BBICOKOKaueCTBEHHbIM DOP

http://www.mon.gov.ru/ - MunuctepcTBO 00pa3oBanus u Hayku Poccuiickoii @enepanuun
http://www.uznai-prezidenta.ru/ - lerckuii caiit IIpesnnenrta Poccuiickoit deneparuu
http://www.ege.edu.ru/ - [lopran undopmannonHoii noanepxkku EI'D
http://www.eidos.ru/olymp/ - Bcepoccuiickue qUCTaHIIMOHHBIE 3BPUCTUYECKHE OTUMITHAIBI
http://www.rusolymp.ru Beepoccuiickast onummnuaga mkoJIsHUKOB

http://www.en.edu.ru - EctecTBeHHOHaY4YHBII 00pa30oBaTeIbHbIN MOpTal



http://ege.edu.ru- Ilopran nuadopmanoHHON NoAAEPKKKU ENMHOTO TOCy1apCTBEHHOTO SK3aMeHa
http://www.school.edu.ru - Poccuiickuii 0011eo0pa3oBaTenbHbIi TOPTAT

http://vschool.km.ru - Bupryansuas mxkona Kupumna u Medonuns

www.school-collection.ru - Enunas kosexius tudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB
http://www.edu.ru - @enepanbublii mopran «Poccuiickoe o6pazoBaHuey

http://school-collection.edu.ru/collection/matematika/ — matepuansl mo maremaruke B Ennnoi
KOJIJICKIIMH U(PPOBBIX 00pa30BaTEIbHBIX PECYpCOB

http://www.uztest.ru — EI'D mo maremaTuke: moJroToBka K TECTUPOBAHUIO

http://www.maht-on-line.com — 3aHuMaTenpHast MaTeMaTHKa — NIKOJIbHUKAM (OJIMMITHAIbI, UTPHI,
KOHKYPCBI 10 MaTEMATHKE)

http://www.mathkang.ru — MexyHapoJHbII MaTeMaTudeckuii KOHKypc «KeHrypy»

http://http://ege2011.mioo.ru — MOCKOBCKHII HHCTUTYT OTKpPBITOTO 0Opa3oBanus, cuctema Cratl pan



