MYHULHUITAJIBHOE OBIIEOBPA3OBATEJIbHOE YUYPEKJIEHUE

CAMAPCKASA CPEJHSASA OBIIEOBPA3OBATEJIBHASA HIKOJIA

Paccmorpeno: [Tpunoxenne Kk 00pa3oBaTENLHON IPOTPaMMe
Ha 3aCelaHUHU MeJaroruyeckoro coBeTa OCHOBHOTI0 00111ero oopazoBanus MOY
LIKOJIBI Camapckas COIIl, yrBepkaeHO MpUKa3oM
IIporokon Ne 1 ot «28 » 08 2023 Ne 99/3-OCH__ ot « 28 » 08 2023T.

PABOYASA ITPOTPAMMA
10 MATEMATHUKE
HA YPOBHE COO

IIporpamma pa3paboTaHa Ha OCHOBE (elepaibHOIl pabouell mporpaMmsbl CpeJHEro 00IIero
oOpa3zoBanus «Matemarukay (yriyOseHHbIM ypoBeHb) (Juist 10-11 kiiaccoB 00pa3oBaTenbHbIX

OopraHu3arui

MecTo npeamera B y4eOHOM ILIaHE IIKOJIbI

Knaccel VY4eOHblit Kypc KonnyectBo yacoB | KonnyectBo Bcero yacos 3a
0o0y4deHus B HEJIEIIIO y4eOHBIX HE/IEIb y4€eOHBIN roj
10 anreopa 4 34 136
TeOMETPHS 2 34 68
BeposatHocTs 1 1 34 34
CTaTHUCTHKA
11 anreOpa 3 34 102
TEOMETPHUSI 2 34 68
BepositHOCTE 1 1 34 34
CTaTUCTHKA

Pa3pabdoTumnk nporpamMmmbI:

YUUTEIh MAaTEMaTUKH
KamamaukoBa Bepa AnekceeBHa,
COOTBETCTBHUE 3aHUMAEMOM JTOIKHOCTH

c.Camapa, 2023r




ITosicHUTENBLHAA 3aIHCKA

PabGouas mporpamma mno ydeOHOMY mpeamery «MaTtemaTukay yriayOJE€HHOTO YpOBHS
mis  oOywarommxcst  10—11  ximaccoB  paspaborana Ha ocHoBe DeaepaibHOTO
rOCyJIapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa CpeaHero odmiero oOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBAHUH, MPEABSABIAEMBIX K MaTeMaTHYECKOMY
00pa3oBaHNIO, M TpaJUIUNA pPOCCUHCKOro oOpa3zoBaHus . Peanmuzamus mnporpammsl
obecrieynMBaeT OBJIAJICHUE KIIOUEBBIMU KOMIIETEHIUSAMM, COCTABJISIOIIMMHU OCHOBY IS
CaMOpa3BUTUSI W HEIMPEPBIBHOTO OOpa3oBaHUs, IEJIOCTHOCTh OOIIEKYJIbTYpPHOTO,
JUYHOCTHOT'O U ITO3HABATEJIBHOI'O PAa3BUTHS INYHOCTU O0YUAOIINXCS

B paGoueii mporpamme y4TeHbI UJIeH U MMOJ0KeHUs1 «KOHLIEeNINU pa3BUTHSA
MaTtemaTudeckoro oopaszosanus B Poccuiickoii denepaunum»

Pabouas mporpamMma mo martematuke c(GOpMHpPOBaHA C y4yeToM paloueil Mmporpammbl
BOCIIUTAHUS. BocnurarenbHblii TIOTEHLIHN AN ypoka MPEANOIaracT CIIeIyIOIIEe:
YCTAQHOBJICHUE JOBEPUTEIbHBIX OTHOLICHUH MEXIy NelaroruyeckuM pabOTHUKOM H
00y4aromuMucs, COCOOCTBYIOUINX MO3UTUBHOMY BOCTIPUSATHIO OOYyUYarOIIMMUCS TpeOOBaHUN U
npoch0 MeJarornyeckoro pabOTHHKA, MPUBJICYEHHUIO UX BHUMAHUSA K 00CYKIaeMO Ha ypoke
uHpOpManuy, aKTUBU3AIIH MI03HABATEIILHOM TeSITeTbHOCTH;
noOyaeHue oOydarouMxcsi coONIoaTh Ha YpOKEe OOLIENPUHSATHIE HOPMBI I1OBEIEHUS,
npaBwia OOIIEHUS €O CTapliuMu (IeAarornyeckuMu pabOTHUKAMU) U CBEPCTHUKAMU
(oOyuarommmucs), HPUHIUIIBL y4eOHOI JUCLIUTUIMHBI u caMOOpraHu3aIuHy;
MpUBJICYCHNE BHUMAHUS OOYYAIONIMXCS K IEHHOCTHOMY AacleKTy HM3y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3anuss HuX paboThl C TOJIy4aeMOW Ha YpOKE COLHMAIbHO 3HAYUMOMU
uHpopManreil — HWHULUUpPOBaHHE €€ OOCYKIEHHs, BBICKA3bIBAHHUA OOYYAIOIIMMUCS CBOETO
MHEHHUS o 3TOMY  IOBOAY, BbIpaOOTKHU CBOETO K  HeH OTHOILICHHUS;
WCIIOJIh30BaHNE BOCIUTATENBHBIX BO3MOXHOCTEW COJNEpX)aHUSA y4eOHOTO TpenMeTa uepes
JIEMOHCTpAlMI0 O0YYalOIUMKCS TPHUMEPOB OTBETCTBEHHOI'O, T'PaKJAHCKOIO MOBEICHMS,
MIPOSIBJIICHUST YEJIOBEKOIOOUST U T0OPOCEPACUHOCTH, Yepe3 MOJ00P COOTBETCTBYIOIINX TEKCTOB
JUIs YTEHUus, 3a7ad JUIsl pelleHus, MpOoOJEeMHBIX CUTyalMi Juist oOCyXAeHus B Kiacce;
MPUMEHEHHE Ha YPOKE MHTEPAKTHBHBIX (hOpM pabOTHI C 00YJAIONIMMHCS: WHTEIUICKTYaTbHBIX
UTp, CTUMYJIUPYIOLINX MO3HABATEIbHYIO MOTHBALIMIO O0YUYAIOIIUXCS; TUCKYCCUI, KOTOpBIE 1AI0T
00yJaromuMcsi BO3MOXXHOCTh TPHOOPECTH OMBIT BEICHHUS KOHCTPYKTHBHOTO JIMAJIOTa;
IpynInoBoi paboThl WM pabOTHI B Napax, KOTOPbIe yuyaT KOMaHIHON paboTe U B3aUMOJIEHCTBHIO
c JIPYTUMH JEThMU;
BKJIIOYEHHE B YPOK MIPOBBIX MpPOILENyp, KOTOpble MOMOIalT MOJAEP)KaTh MOTHBALHIO
00y4aromuxcst K MOJy4eHHIO 3HAHUH, HAJTA)KUBAHHUIO TIO3UTHBHBIX MEXIMYHOCTHBIX OTHOIICHUH
B KJacce, IMOMOTAIOT YCTAHOBJIEHUIO J00poXkenaTeabHOH arMochepbl BO BpeMs YpOKa;
opranuzaisi me(cTBa MOTHBHPOBAHHBIX M OPYIUPOBAaHHBIX OOy4YarOmMXCs HAA UX
HEYCIEBAIOIMMH  OJHOKJIACCHUKAMH,  JAIOLIer0 WM  COLMAJIbHO  3HAYMMBIM  OMBIT
COTPY/HUYECTBA u B3aUMHOU MTOMOIIIH;
WHUIMAPOBAHUE M TOJIEPIKKA MCCIIEJOBATENIBCKON JeSITEIbHOCTH O0YJaloLINXCsl B paMKax
peanu3ald UMW WHAWBHIYAIBHBIX W TPYIIIOBBIX HCCIEIOBATEIBCKUX IMPOEKTOB, YTO JACT
00y4aromuMcsi BO3MOXXHOCTh IPUOOPECTH HABBIKA CAMOCTOSATENBHOTO PEHICHUSI TEOPETUYECKOM
poOJIeMbl, TeHEPUPOBAHHUS W OPOPMIICHHSI COOCTBEHHBIX HIEH, YBOKUTEIHLHOTO OTHOIICHUS K
qy)KUM uAesdM, O(QOpPMICHHBIM B paboTax Jpyrux HcCCiIeqoBaTesell, HaBbIK ITyOJIMYHOTO
BBICTYIJICHHS TIEpE]] ayIUTOPHEH, apryMEHTHPOBAHUS M OTCTAMBAHUS CBOCH TOUKH 3PEHHSL.



HEJHN U3YYEHUA YYEBHOI'O ITIPEAMETA «MATEMATHKA»

[IpuopureTHeiMu  1lenssMH  OOydeHust wmarematuke B 10—11 kmaccax Ha
yriyOJ€HHOM ypOBHE NPOJIOJDKAIOT OCTAaBaThCS:
¢ (popMupoBaHME NEHTPAIBHBIX MATEMAaTHYSCKUX MOHATHHU (YHUCIIO, BEJIMYHHA,
reoMeTpuyecKast ¢durypa, IepeMeHHasl, BEpPOSITHOCTD, byHKIHA,
MPOM3BOJHAs,  HHTErpal), o0ecreunBalOIUX  MPEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MAaTEMAaTUUECKOTr0 00pa30oBaHusl 00yYaroOIUXCs;
® [10/IBEJCHUE YUalllMXCsl HA TOCTYITHOM JJIl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MAaTEMAaTUKU M OKpYXKAIOIIEro MHpa, MNOHUMAHUIO MaTEMaTUKH KaK 4acTu
oO1eil KyJIbTypbl YeJIOBEUECTBA;
® pa3BUTHE HWHTEJUIEKTYaJbHbIX M  TBOPYECKHUX CIIOCOOHOCTEM  ywaluxcs,
[103HAaBaTEJIbHOM AaKTHUBHOCTH, MCCJIEIOBATEIbCKUX YMEHMH, KPUTUYHOCTHU
MBIIIJIEHUS, MHTEPECA K U3YUEHHUIO MAaTEMaTHKU;
e (opmupoBaHue (PYHKIHOHAIBHOW MaTEMAaTHYECKOH TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMAaTHYECKUE aCIEKThl B PEAJIbHBIX KU3HEHHBIX CUTyalUsX U
IpU M3Y4YEHUU JAPYrUX Y4YEOHBIX IPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (GOpMyIMpOBaTh HMX Ha S3BIKE MATEMaTHKA M CO3/1aBaTh
MaTeMaTUYECKUE MOJIENIH, IIPUMEHATh OCBOCHHBIN MaTeMaTUYECKUM annapar s
pelleHusl TPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4, MHTEPIPETUPOBATh U OLICHUBATh
MOJIyYEHHbIE PE3YJIbTAThI .
OcHOBHBIE JIMHUM  cojaepkaHusi Kypca wmaremarukn B 10—11 kriaccax
yriyOn€HHOro ypoBHs: «YHuciaa U BBIYUCICHUSY,
«Anrebpa» («AnreOpamyeckue BBIPLKEHUSD», «YPAaBHEHHUST M HEPABEHCTBA»),
«Hauana maremaTtnueckoro anainusa», «l'eomerpusi» («['eomerpuueckue Gurypsl u
Ux cBoiicTBay, «lM3MepeHHe TEeOMEeTpUYECKHUX BeIU4YUH»), «BepostHocTh U
CTAaTUCTHKA» . /[aHHBIE JMHUU PAa3BUBAIOTCS MapalJIEIbHO, KaXXJasi B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJHAaKO HE HE3aBUCHUMO OJIHA OT JpPYyroil, a B TECHOM

KOHTakTe M B3auMmojaedctBuum . Kpome »3TOoro, ux oObEAUHSAET JOTHUYECKas
COCTaBJISIFOIIAs, TPAAULMOHHO IMPUCYIIAsl MAaTeMaTHUKE W IIPOHU3BIBAIOIIAs BCE
MaTeMaTU4YeCKHue Kypchl UM cojepkarenbHble JuHMM . CdopmynupoBaHHOE B

denepalbHOM TOCYAapCTBEHHOM O0Opa30BaTEIIbHOM CTaHIApPTE CPEIHEro OOIIeTo
oOpa3zoBaHusi TpeOOBaHHWE «YMEHHUE OMNEpPUPOBATh MOHSITHUSIMH: OMpEeAeIICHHE,
aKcuoma, Teopema, CIeICTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTeJIbCTBO, PABHOCUIILHBIC
dbopmynupoBKH; yMeHHe  (GOpMyIHUpOBaTH  O0paTHOE UM  MPOTUBOIOIOKHOE
YTBEPXKIACHUE, MPUBOJUTH MPUMEPbl U  KOHTPIPUMEPBI, MCIOJIb30BaTh METOJ
MaTeMaTHYECKOU WHAYKIHWHW, IMIPOBOANUTH JOKA3aTCIIbHBIC PACCYXKACHUA IMPHU PCIICHUUN
3aJ1a4, OIEHWBATh JIOTUYCCKYIO MPaBHJIIBHOCTH PACCYXKICHHI» OTHOCUTCS KO BCEM
KypcaM, a (popMHUpOBaHHE JIOTHYECKUX YMEHHUH pacmpelessercss Mo BCeM Tojam
0o0y4deHUs Ha YPOBHE CpEeIHEro o0mero oopasoBaHus .

OBIIAS XAPAKTEPUCTHKA YYEBHOI'O ITPEJIMETA «MATEMATHKA»

B osnoxy unudpoBoil Tpanchopmamuu Bcex c@ep UeIOBEHYECKOM JeATeIbHOCTU
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM  YEJIOBEKOM 0e3  xopouiei
MaTeMaTU4YEeCKON MOATOTOBKH . JTO OOYCJIOBJIEHO TEM, YTO B HAIIM JHHU PacTET YUCIIO



CIICIMATIBLHOCTEH, CBSI3aHHBIX C HEMOCPEJACTBEHHBIM NPHUMEHEHHEM MAaTeMaTHKH: M B
cepe HSKOHOMUKH, W B OH3HECE, MU B TEXHOJIOTMUYECKHX OOJACTSIX, U JaXKe B
rymMaHuTapHbiXx cdepax . Takum o00pa3om, Kpyr oOydarommxcs, g KOTOPBIX
MaTeMaTUKa CTAaHOBHUTCS 3HAYMMBIM IpeaMeToM, (yHIameHTOM oOpa3oBaHUS,
CYILIECTBEHHO paciiupsieTcs . B Hero BXonsdTHE TOJBKO OOydYaromuecs, IIaHUPYIOINe
3aHMMAThCsl TBOPYECKOM W HCCIIEOBATEIbCKOM paboToil B 00JacTHM MaTEeMaTHKH,
nH(pOpMaTHKH, PUBHKH, SIKOHOMUKH U B JIPYTHX OOJACTAX, HO M T€, KOMY MaTreMaTHKa
HY>KHa JJISI ICTIOJIb30BAaHMSI B IPOQECCUSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEH .

[TpuknagHas 3HAYUMOCTh MATEMATHKHA OOYCIIOBIICHA TEM, YTO €€ PEAMETOM SIBIISTFOTCS
(hyHIIaMEHTAJIBHBIC CTPYKTYPhl  HAIIETO MHpA: TOPOCTPAHCTBEHHBIC (OPMBI U
KOJIMYECTBCHHBIC OTHONICHHS, (DYHKIMOHAIBHBIC 3aBUCHUMOCTH 74 KaTeropuu
HEOIPEICIEHHOCTH, OT MPOCTEHIINX, YCBAUBAEMbIX B HEIIOCPEICTBEHHOM OIIBITE, IO JIO-
CTaTOYHO CJIOKHBIX, HEOOXOJIMMBIX ISl PA3BUTHUS HAYYHBIX U TEXHOJIOTUUCCKUX UICH .
be3 KOHKPETHBIX MaTeMaTHYEeCKUX 3HAHUN 3aTPYJHEHO TIOHMMAaHWE MPUHIIUIIOB
YCTPOHCTBA W WCIIOJIb30BAHUS COBPEMCHHON TEXHWKH, BOCHIPHSATHE W HHTEPIIPETAIUS
pa3sHOOOpAa3HOM  COLMAJIBLHOM,  SKOHOMHYECKOW,  IOJUTHYECKOM  HHOOpMaIIUH,
Mast03(p(heKTHUBHA TMOBCEIHCBHAs IMPAKTHYECKas IEATCIbHOCTh . Bo MHOrumx cdepax
po(heCCUOHAIBHOM IeSATETbHOCTH TPEOYIOTCSI YMEHUS BBIMOJHATh PACUEThI, COCTABIISITh
aJTOPUTMBI, TIPUMEHATH (OPMYJIBI, TIPOBOJUTH TCOMETPUUCCKHE U3MEPEHHS U
ITOCTPOCHHUS, YUTATh, 00padaThIBaTh, HHTEPIIPETUPOBATH U MPEACTABIISITE HHGOPMAIIHIO B
BHJIe TaOJUII, TUarpaMM U rpa@uKoB, IOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4YalHbIX
COOBITHH .

OHOBPEMEHHO ¢ pacmHpeHreM cdep NPUMEHEHHS MaTeMaTHKW B COBPEMEHHOM
oOmectBe BCEé Ooee BaXXHBIM CTAHOBUTCS MATEMATHYECKHH CTHJIbL MBIIIIEHUS,
MIPOSIBJISIIONIMICS B OINPENCIICHHBIX YMCTBEHHBIX HaBBIKaX . B mpolecce W3ydeHUs
MaTEeMaTHUKH B apCceHaj IMPHUEMOB M METOJIOB MBIIUICHHS 4YEJIOBEKa €CTECCTBECHHBIM 00-
pa3oM BKIIFOYAIOTCS MHAYKIHUS M JCAYKIHs, 000OIICHUE M KOHKPETU3AIlUs, aHAIU3 M
CHUHTE3, Kiaccudukamus U cucTeMaTusaius, abctparupoBanue u aHanorus . OObEKTHI
MaTEeMaTHYSCKUX YMO3aKIIOUYCHUN, TMpaBUJIa KX KOHCTPYHUPOBAHUS PACKPHIBAOT
MeEXaHHU3M JIOTHYECKUX ITOCTPOCHH, CIIOCOOCTBYIOT BBIpa0OTKE YMCHUS
dhopMypoBaTh, OOOCHOBBIBATHL W JIOKA3bIBATh CYXKJICHHUS, TEM CaMbiM (OPMHUPYIOT
JOTUYECKUW CTUIb MBIIUIEHUs . Benmymass podb NOpUHAIICKAT MaTeMaTHKE B
(hopMHUpPOBaHUM AJNTOPUTMUUYECKOW KOMIOHEHTHI MBIIUICHUS W BOCIHUTAHUHU yMEHHI
JIeCTBOBaTh IO  3aJJaHHBIM  aJITOpPUTMaM, COBEPIICHCTBOBATh  W3BECTHBIE U
KOHCTPYHPOBATh HOBBIE . B mporiecce permeHust 3amad — OCHOBBI JUISI OpraHU3aIuu
y4eOHOU JeATeIPHOCTH Ha YpOKaX MaTeMaTUKH — pa3BHBAIOTCS TBOpUYECKAsS W
MPUKJIa HAsT CTOPOHBI MBITIUICHUS .

OOyueHne wMaTreMaTHKe JaéT BO3MOXKHOCTh pa3BUBaTh y YYAIIMXCS TOYHYIO,
panuoHATBbHYI0 W WH(POPMATUBHYIO pedYb, YMEHHE OTOMpaATh HAWOOJIEC IOIXOSIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TpaUuecKUe CpeJCTBa IS BBIPAXKCHHS CYXICHUH W
HATJISTHOTO WX TPE/ICTaBICHHUS .

HeoOxoauMbpIM KOMIIOHEHTOM OOIIeil KyJIbTyphl B COBPEMEHHOM TOJKOBAaHHH
SIBIAETCI  O0OIlmee  3HAKOMCTBO C  METOJAMH  IIO3HAHHUSA OEHUCTBUTEILHOCTH,
MPEJICTaBJICHHE O TPeAMETe M METOJIC MaTeMa- THKH, €ro OTJIHYUSIX OT METOJ0OB
CCTECTBCHHBIX M TYMaHHTAPHBIX HAyK, 00 OCOOCHHOCTSIX NMPUMECHEHHS MAaTEMAaTHUKH IS
pelIcHUusT Hay4YHBIX W NPUKIAJHBIX 3ajJad . TakuM o00pa3oM, MaTeMaTHYEeCKOe
00pa3zoBaHUe BHOCUT CBOM BKJIaJl B )OPMUPOBAHUE OOIIEH KyIbTyphl YEIOBEKA .



ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI ITO
MATEMATHKE HA YPOBHE CPE/JHEI'O OBIIEI'O ObPA3OBAHMA

JUYHOCTHBIE PE3YJIbTATBI

I'pasricoanckoe eocnumanue:

chopMUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMK O0ydYalomierocsi Kak aKTUBHOTO H
OTBETCTBEHHOI'0 YJICHA POCCHUUCKOrOo OOIIEeCTBa, MPEJACTABICHUEM O MaTeMaTHYECKHUX
OCHOBax (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHHH, MPOIEIYP IPakIaHCKOTO
obmiecTBa (BbI- OOPBI, OMPOCHI U TP .), YMCHUEM B3aUMOJICHCTBOBATh C COIUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIIUSIMHU U HA3HAUYCHUEM .

Ilampuomuuecxkoe eocnumanue:

c(pOpMHUPOBAHHOCTHIO POCCHUUCKONW TpaKTaHCKOW MACHTUYHOCTH, YBAXKEHHUS K
MPOLIJIOMY M HACTOSIILIEMY POCCHUHCKOW MaT€MaTUKH, LEHHOCTHBIM OTHOIIEHUEM K
JIOCTH>KEHUSIM POCCUMCKUX MAaTEMaTUKOB M POCCHUMCKOM MAaT€MAaTHYECKOW IIKOJIbI, K
WCTIOJIB30BAHUIO OJTHX JIOCTIDKCHUM B JIPYTHX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMUKH .

/lyxoeno-npascmeennoe gocnumanue:

OCO3HAHHUEM JIYXOBHBIX LIEHHOCTEM pOCCHUHCKOro Hapoja; c(pOpMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUS, 3TUYECKOTO IOBEJIEHMS, CBS3AHHOIO C HPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKU U JEATEJIbHOCTHbIO Y4YEHOI'0; OCO3HAHUEM JIMYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYMBOro OyAYIIETO .

Icmemuueckoe eocnumanue:

9CTCTHYCCKUM OTHOIICHHUEM K  MHDPY, BKJIIO4Yass  3CTCTUKY  MATCMATHUYCCKUX
3aKOHOMepHOCTeﬁ, O6’BCKTOB, 3aj1a4, pemeHI/Iﬁ, paCCYH(ﬂeHHﬁ; BOCIIPUHUMYHNBOCTBIO K
MAaTEMATHUYCCKUM aCIICKTaM pPa3JIMYHbIX BUJOB HCKYCCTBA .

QDu3uueckoe eocnumanue:

C(l)OpMI/IpOBaHHOCTI)IO YMCHHA HTPHUMCHATbL MATCMATUYCCKUC 3HAHUA B HMHTEPECAxX
3J0pOBOTO W 0e30MacHOro ooOpasza >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pOBBIO  (3I0POBOE MHUTAHHWE, COATAHCHUPOBAHHBIM PEXKUM 3aHIATHH U OTHbIXA,
perynsipHas uzndeckass akTUBHOCTD); (PU3UYECKOTO COBEPIICHCTBOBAHUS TP 3aHITHUIX
CIIOPTUBHO-03/IOPOBUTEIHHON JIESITETLHOCTBIO .

Tpyooeoe socnumanue:

TOTOBHOCTBIO K TPYJly, OCOZHAHUEM IIEHHOCTH TPYIOJIFOOMS; HHTEPECOM K Pa3IMYHBIM
chepam mnpodecCHOHATBLHOU JeATETbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €€
MPUJIOKEHUSIMA, YMEHHEM COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymeld mnpodeccuu u
peanu30oBbIBaTh COOCTBEHHBIE J>KM3HEHHBIE IUUIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOPA30BaHUIO Ha MPOTSHKEHWU BCEU >KU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYacCTHIO B PEIICHUHU MPAKTUYECKUX 3a7ad MaTeMaTHYeCKOM
HaIPaBJICHHOCTH .

JKonocuueckoe eocnumanue:

c(hopMHUPOBAHHOCTBIO HKOJOTUYECKON KYJIbTYpbl, HOHUMAaHUEM BIUSHUS COLIMAIBHO-
SKOHOMHYECKHUX TMPOIECCOB HAa COCTOSHUE NPUPOJHONM U COUUAIBHON Cpenbl,
OCO3HAaHHEM TIJI00AJIBHOIO XapakTepa HJKOJIOTMYECKUX MpoOJjieM; OpHEeHTalued Ha
IIPUMEHEHHE MaTEeMaTHYEeCKUX 3HAHUN IS pelIeHMs] 3ajady B 00JIACTH OKpY’Karolei
cpelbl, IUIAHUPOBAaHMS MOCTYNKOB W OIEHKM MX BO3MOXHBIX IIOCJIEACTBUM s



OKPY>KAIOIIEH CPEebl .

Llennocmu nayunoco nosnanus:

c(popMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKH U OOILIECTBEHHOW MPaKTHUKH, TOHUMaHUEM MaTeMaTH4YeCKON HayKH Kak
cepsl yeT0BEUECKON NESATEIbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAUYUMOCTHU ISl Pa3BUTHS
UMBWJIM3AIMU; OBJIAJICHUEM SI3bIKOM MATEMAaTHKH M MaTEMaTHYECKOW KYJIbTYpOM Kak
CPEICTBOM  MO3HAHMUSI  MHUPA; TOTOBHOCTBIO  OCYHIECTBIATH  NPOCKTHYIO U
HCCJIE/I0BATENILCKYIO ICATEIbHOCTh UHAWBUIYAIBLHO U B TPYIIIIE .

METAIIPEJIMETHBIE PE3YJIbTATDHI

B pesynbpTare wu3yueHuss MareMaTHKH Ha YPOBHE cpeAHero oOmiero oOpa3oBaHUs Yy
oOyuaromerocsi OyayT copMUpPOBaHbI [M03HABATEIbHbIE YHUBEPCAJIbHBIE yueOHbBIC NEHUCTBUS,
KOMMYHHKATHBHBIC YHHUBEpCaJIbHBIC YYeOHBIC JCUCTBUS, PETYJIATUBHBIC YHHBEPCAIBHBIC
y4eOHbIe ICHCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3HaBaTeabHbIE YHUBEPCAJIbHBIC y‘-leﬁl—[ble JeHCcTBUA

baszoevie nozuueckue oeiicmeun:

® BBIIBIISITH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKA MATEMAaTHUYECKUX OOBEKTOB,
MOHSATH, OTHOIICHUH MEXIy MOHATUIMU; (OPMYIUPOBATH OMPEACICHUS TOHATHIA;
YCTAaHABJIMBATh CYHISCTBEHHBIM TPHU3HAK KIACCU(HUKALWHA, OCHOBAHUS IS
0000111eHUsI U CPaBHEHUSI, KPUTEPUU IIPOBOJMMOIrO aHaJW3a;

®  BOCIPUHHUMATH, (POPMYITHUPOBATH U MPEOOPA3OBHIBATH CYKICHUS: yTBEPAUTEIHHBIC
Y OTpULATENbHbIE, ENHUYHBIE, YACTHBIEC U OOIINE; YCIOBHBIE;

e BBISBJIAAITH MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U WU NPOTUBOPEUUS B
(hakTax, MaHHBIX, HAOITIOACHUSX W YTBEPXKICHUSX; INpejularartb KpUTEpUU IS
BBISIBIICHHUSI 3aKOHOMEPHOCTEN U IIPOTUBOPEUM;

e  JleJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U NHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3AKIFOYEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITEJIbHO JOKAa3aTeJIbCTBA MaTEMaTUYECKUX YTBEPXKIACHUU
(mpsiMble M OT MPOTUBHOIO), BHICTPAMBATH apryMEHTAIINIO, IPUBOJAUTH IIPUMEPHI U
KOHTPIIPUMEpPBI; 000CHOBBIBATh COOCTBEHHBIE CYXIEHHUS U BBIBObI,

e BpIOMpaTh cnOCOO pemnieHUus] y4eOHOH 3ajaur (CpaBHHUBATh HECKOJIBKO BapHaHTOB
peuieHus, BbpIOMpaTh HauOoJiee MOAXOIAIIMNA C  y4ETOM  CaMOCTOSITENIBHO
BbIJIEJICHHBIX KPUTEPUEB) .

Bba3zoevie uccneoosamenvckue oeiicmeus:

e HCIIOJIH30BaTh BOIPOCHI KaK HCCIEI0BATEIHLCKUN HHCTPYMEHT MO3HAHUS; (POpMyYIHpPOBAThH
BOIIPOCHI, (GUKCUPYIOIIHE TTPOTUBOpPEUHE, TPOOIEMY, YCTaHABINBATH KICKOMOE U JJaHHOE,
dbopmupoBaTh TUMOTE3Y, APTYMEHTUPOBATh CBOKO TTO3HUIINIO, MHEHUE;

e TIPOBOJINTH CaMOCTOSITEJIPHO CIJIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEAOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTHYeCKOoro OOBEKTa, SIBJICHHs, MpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX Ty OOBEKTaMH, SIBJICHUSIMH, MTPOIIECCAMH;

e CaMOCTOSITENIHHO (POpMYNIHPOBATH 0OOOIIEHUS U BBHIBOJIBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOFOCHUsI, HMCCIICIOBAaHUS, OIIEHHWBATh JIOCTOBEPHOCTh IMOJYYEHHBIX PE3YJbTAaTOB,



BBIBOJIOB U O0OOIIEHHNH;
e MMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, 4 TAK)KE BBIIBUTATh MPEATIOIOKECHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHSX .

Paboma ¢ ungpopmayuei:

® BbIABJIATH HG(I)I/IL[I/ITBI I’IH(bOpMaI_II/II/I, JaHHBbIX, HeO6XOI[I/IMBIX HJIsL OTBCTAa Ha BOIIPOC U
JUISL PEIICHUS 3a/1a4H;

e BpIOMpaTh WHGOOPMALMIO W3 HUCTOYHUKOB pPA3IUYHBIX THIIOB, aHAJU3HPOBATH,
CHCTEMaTU3UPOBATh M HHTEPIIPETUPOBATh MHGOPMAILMIO Pa3IUYHBIX BHIOB U (PopM
MIPEJICTABIICHHUS;

® CTPYKTYypuUpOBaTh HWH(MOpPMaNMIO, TMPEACTaBIATH €€ B  pa3Iu4HbIX  (opmax,
WJUTFOCTPUPOBATh IpadUuecKu;

® OICHMBATh HANE&KHOCTh WH(MOpPMAMK IO CaMOCTOSITEIbHO C(HOPMYJIHMPOBAHHBIM
KPUTEPUSIM .

KOMMYHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA:

® BOCIpPHUHUMATh U (POPMYIHUPOBATH CYKICHHUS B COOTBETCTBUU C YCJIOBHSIMHU U LEISIMU
O0IlleHNs; SICHO, TOYHO, I'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
INUCBbMCHHBIX TCKCTax, JaBaTb IMOACHCHUA IO XOAY PCHICHUSA 3adadr, KOMMCHTHUPOBATH
IOJIyYE€HHBIA pe3yJIbTaT;

® B X0JI¢ OOCY’KIEHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIae€MOM TEMBbI, IPOOIEMBI,
pemaeMofI 3aJady, BbICKas3blBaTb HWACH, HAICJICHHBIC Ha IIOHUCK PCUICHUA,
COIIOCTaBJIATH CBOHN CYyKACHHUA C CYXICHHUAMHW OPYIrux Y4YaCTHHUKOB JAuajiora,
OoOHapyXUBaTh pPa3InuUe U CXOJCTBO IMO3MIMI; B KOPPEKTHOU (opme (opMyIupoBaTh
pa3Horjacus, CBOM BO3Pa’KEHMUS;

® IIPCACTABJIATHL PE3YyJIbTAaThbl PCHICHHA 3adaydHd, SKCIICPUMCEHTA, HCCICIOBAHHUA, ITPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTI) @opMaT BBICTYIIICHUA C y‘-IéTOM 3aJa4 IPEe3CHTalluu H
0COOEHHOCTEN ayIUTOPHH .

PerJ'IHTI/IBHI)Ie YHUBEPCAJBHLIC yqeﬁm,le JedcTBUA

Camoopzanusayusn:

® COCTaBJIATH IUJIaH, AJITOPUTM pEIIEHUs 3a/Ja4M, BbIOUpPATh CIOCOO pEIIeHUs] ¢ YUETOM
MMEIOIINXCS PEeCypcoB M  COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUpOBaTh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(MOpMaLuH .

Camokonmpons:

® BIAJICTh HAaBBIKAMHU I[IO3HABATEIbHOW pepIEeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JMEeUCTBUM W MBICIHUTEIBHBIX TMPOLECCOB, HX Pe3yiabTaTOB; BIAAETh CIIOCOOaAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI Tpoliecca W pe3yibTaTa pelmIeHHs MaTeMaTHYeCKON
3a/1a4u;

® TIpeIBHUACTHh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUU 3aJaud, BHOCUTH
KOPPEKTUBBI B ACATCIBHOCTbL Ha OCHOBC HOBBLIX O6CTO$ITCJ'IBCTB, JaHHBbIX, Haﬁ}IeHHBIX
OIIMOOK, BBISIBIICHHBIX TPYJIHOCTEH;



® OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEJId W YCIOBHUSAM, OOBSICHSATH TPUYUHEI
TOCTH)KCHUSI WM HEIOCTIKCHHS Pe3yJIbTaTOB JIEATEIIBHOCTH, HAaxXOIHWTh OIINOKY,
JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY .
CoBMecTHAas1 1eSITEILHOCTD:
® [IOHMMAThH M UCIOJH30BATh IPEUMYIIIECTBA KOMAaHIHON U WHAWBUYAIBHON pabOTHI MpH
peleHnn yueOHbIX 3aj1a4, IPUHUMATh 11€Jb COBMECTHOU JAEATEIbHOCTH, INIAHUPOBAThH
OpraHu3aIlui0 COBMECTHOM pabOThI, pacipenelisaTh BUIbI padoT, JOTrOBapUBaTHCS,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl, 00001aTh MHEHHS HECKOJIBKUX JTIO/ICH;
® yYacTBOBaTh B IPYIIOBHIX (popmax paboThI (00CYX)aeHUSA, OOMEH MHEHUHN, «MO3TOBBIC
HITYPMBI» U UHBIEC), BBITIOIHATH CBOKO YacTh Pa0OThI U KOOPAWHUPOBATH CBOM JICHCTBUS
C IPYTUMH WICHAMH KOMaHJIbI, OLICHMBATh KAYeCTBO CBOETO BKJIAJa B OOIIMIA MPOTYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOCHCTBUSI.

IPEAMETHBIE PE3YJIbTATBI

IIpenmeTHble  pe3yabpTaTbl  OCBOGHMsI paboueld MporpaMmbl MO  MaTE€MaTHKe
OpCeACTaBJICHBI 11O IrogaM O6y‘-I€HI/I$I B paMKax OTACJIbHBIX KYpPCOB B COOTBCTCTBYIOUIHNX
paznenax Hactosmei [ Iporpammsl .

PABOYAS ITPOTPAMMA YYEBHOT'O KYPCA «AJI'EBPA UHAYAJIA MATEMATHYECKOI'O
AHAJIM3A

LE/IN U3YHEHWA YHEBHOIO KYPCA

Kypc «AnrebGpa um Hauajla MaTeMaTUYECKOTO aHaIU3a» SIBIISICTCS OJIHUM W3 HamOoJjee
3HAaUUMBIX B MPOTpaMMe CTaplied MIKOJbI, IOCKOJbKY, C OJIHOM CTOpPOHBI, OH
oOecrnieunBaeT HMHCTPYMEHTAJIbHYI0 0a3y IS WU3Yy4YeHHsT BCEX €CTECTBEHHOHAYYHBIX
KypCOB, a C JIpyrol CTOpPOHBI, (DOPMHUPYET JOTUUECKOE M aOCTPAKTHOE MBIILICHUE
y4aluxcs Ha YpOBHE, HEOOXOIMMOM ISl OCBOCHHUS MH(OpMATHKHU, OOIIECTBO3ZHAHUS,
HWCTOPUHU, CIOBECHOCTM U JPYyrUX JUCUUIUIMH . B paMkax JaHHOTO Kypca ydalidecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM HayKH, KoTopas (OopMyIUpyeT CBOU
JIOCTH)KEHUS B MaTeMaTu4ueckou (opme .

Kypc anreOpel m Hayanm MaTeMaTHYE€CKOrO aHajin3a 3aKJIaJbIBA€T OCHOBY JJIsI
YCIICIITHOTO OBJIAJICHUs 3aKOHAMU (DU3UKU, XUMHUH, OMOJIOTUH, TIOHUMaHUSI OCHOBHBIX
TEHJCHIIUHA  Pa3BUTHSA DKOHOMHUKH M  OOIIECTBEHHOM  KWU3HHM,  ITO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO MCIIOJIb30BaTh WX JJIs JaJIbHEHWIIEero oOpa3oBaHUsS W B ITOBCEIHEBHOU
)KU3HM . B Toxe BpeMs oBiageHHe aOCTPaKTHBIMH U JIOTMYECKH CTPOTHUMU
KOHCTPYKIIUSIMU alreOpbl 1 MaTeMaTUYECKOTO aHaln3a pa3BHUBACT YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTHHHOCTH, JOKA3bIBaTh YTBEPKJACHUS C TIOMOIIBIO
WHIYKIIUU U PACCYKIaTh JNEIYKTUBHO, UCIIOIL30BaTh 0000IIIEHHE U KOHKPETHU3IIHIO,
a0cTparupoBaHue | aHaJIOTHIO, bopmMupyer  KpeaTHBHOE U KPUTHYECKOE
MBIIIJICHUE .

B xome wusyuenHuss kypca «Anrebpa M Hadajga MaTEeMaTHYECKOTO aHaIU3a»
y4daryiecs: MoJy4aroT HOBBIA OIBIT PEIICHUsS TIPUKIIAHBIX 3a71a4, CAMOCTOSITEIIBHOTO
IMOCTPOEHUSI MAaTEMaTUYECKUX MOJEJIEH peaibHbIX CUTyallui, WHTEepIIpeTaluu
MOJTY4YEHHBIX pElLIeHUI, 3HAKOMSITCS C npuMepamu MaTeMaTUYECKUX
3aKOHOMEPHOCTE€H B  OpHpOJie, HAYKE W HCKYCCTBE, C  BBIJIAIONIUMUCS
MaTEeMaTUYECKUMHU OTKPBITUSIMHU U UX aBTOPaMH .



Kypc o6mamaer 3HAUMTENbHBIM  BOCIIUTATENIBHBIM  MOTEHIIMAJIOM,  KOTOPBIH
peanu3zyeTcsi Kak u4epe3 Yy4eOHBIM Marepual, CHOCOOCTBYIONIMK (HOPMHUPOBAHHIO
HAay4YHOTO MUPOBO33PEHUS, TaK U Yepe3 CrenupuKy yueOHON eaTeIbHOCTH, TpeOyromei
IIPOJOJDKUTEIBHON KOHLUEHTPALMHA BHHUMAaHMS, CaMOCTOSITEJIBHOCTH, AaKKypaTHOCTH M
OTBETCTBEHHOCTH 3a IOJIyYEHHBIM PE3yJIbTaT .

B cTpykType Kypca «Anrebpa u Hadyasia MaTEMaTUUECKOTO aHAJIN3a» MOXKHO BBIICIIUTH
CIEIYIOIINE COAEPKATEIbHO-METOAUYECKUE JHUHUM: «Yucaa U BBIYHUCICHUSD,
«DyHKuMH U TpaduKuy, « YpaBHEHHS W HEpaBeHCTBa», «Hauama MaremaTmdeckoro
aHaiM3a», «MHOXecTBa M JIOTHKa» . Bce OCHOBHBIE COAEPIKATEIBHO-METOAUYECKUE
JUHUM U3y4aroTcsl Ha MPOTSHKEHUMM JBYX JIeT O00ydeHMs] B cTapuieil IIKoJje,
€CTECTBEHHO JOMNOJIHAA Jpyr Apyra M IIOCTEIICHHO HACHIIAsACh HOBBIMHM TE€MaMH U
pasaenaMu . MOXHO C YBEpPEHHOCTBbIO CKa3aTb, 4YTO JAHHBIM KypcC SBIISIETCSA
WHTETPAaTUBHBIM, IIOCKOJBKY OOBEeIMHSET B cebe CcoAepiKaHuEe  HECKOJIbKUX
MaTeMaTUYECKUX JUCIHIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpPHS, MaTeMaTHUYECKHIl
aHAJIN3, TEOpUsT MHOXKECTB, MaTeMarudeckas joruka u gp . Ilo wmepe toro kak
yyaliiecss OBJIaJeBalOT BCE Oojiee IIMPOKMM MaTeMaTHYECKUM amnmapaTtoM, y HHUX
[10CJIe10BaTeIbHO (POPMHUPYETCS U COBEPIIECHCTBYETCS YMEHUE CTPOUTh MaTEMaTHYECKYIO
MOJIEJIb PEaIbHOM CUTyallMH, IPUMEHATh 3HAHUs, IIOJIYyYEHHBIE NPU H3Yy4YEHUH Kypca,
JUISl pELICHUsI CAMOCTOSITENIbHO C(OPMYJIMPOBAHHOW MaTeMaTHYECKOW 3a/Jadd, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET .

ConepxxatenpHO-MeTOAMYECKass JMHUA «Yucaa W BBIUMCIEHUS»  3aBEpLIAET
(hopMupoBaHHE HABBIKOB UCIOJIb30BaHUS IEHCTBUTENIBHBIX YHCEN, KOTOPOE ObUIO HaYaTo
B OCHOBHOH mIKoje . B crapieil mkose ocoboe BHUMaHME yzaensieTcss (OpMUPOBaAHUIO
HaBBIKOB PAllMOHAJIBHBIX BBIYMCICHUHN, BKIIOUAIONINX B c€0sl MCIIOIb30BAHUE PA3IMUHBIX
dbopM 3amucuM YWCIIa, YMEHHWE JeNlaThb NPHUKHUIKY, BBIIOJHATh NPHUOIMKEHHBIS
BBIYUCJICHUS, OIICHUBATh YHCJOBBIC BBIPAXKEHMs, padOTaTh € MaTEMaTHYECKUMH
KOHCTaHTaMU . B KaXXIOM M3 3TUX MHOXXECTB PACCMATPUBAIOTCSI CBOMCTBEHHBIE €MY
crienuuyeckue 3ajgadd U OIlepalyy: JIeJICHUE Hallelo, ONEepUpOBAHHE OCTAaTKaMU Ha
MHOYECTBE ILIeJIBIX YHCEN; OCOObIe CBOICTBA PAallMOHAJIBHBIX M UPPALMOHAJIBHBIX YHCEIT,;
apu(MeTHYEeCKHE OINepali, a TaKXe HW3BJICYECHHUE KOPHS HATypaJbHOM CTENEeHH Ha
MHOJKECTBE KOMIUIEKCHBIX 4Hcell . biarogaps mocienoBaTeIbHOMY PAacUIMPEHUIO Kpyra
HCMOJIB3YEMbIX YHCEJI U 3HAKOMCTBY C BO3MOXKHOCTSMHU WX IMPUMEHEHMS ISl pelIeHUs
pa3IuyHbIX 3a7a4 (OpMHUpPYETCS NMPEICTAaBICHUE O €IMHCTBE MAaTeMaTUKU KaK HAYKU U
€€ poJIM B IOCTPOEHUM MOJIETIEN peallbHOI0 MUpPA; ITUPOKO UCIOIB3YIOTCSI 0000IIeHE U
KOHKPETHU3aLU .

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEau3yeTCs Ha MPOTSIKEHUH BCEro OOy4YeHHUs B
CTaplIe MIKOJIE, IOCKOJBKY B KaXXJ0M pasaesne IIporpamMMmsl npeaycCMOTPEHO pelieHue
COOTBETCTBYIOIIMX 3a7ad . B pe3ysbrare yyamuecs OBJIAAEBaIOT Pa3IUYHbBIMUA METOAAMU
pelIeHrs pPalMOHAIBHBIX, HWPpallMOHAIbHBIX, MOKA3aTEeJbHBIX, JOTApU(PMUUYECKUX U
TPUTOHOMETPUUYECKUX YPAaBHEHUM, HEPABEHCTBU CHCTEM, a TAKXKE 3a/a4, COJepKalInX
napameTpsl . [loryyeHHbIe yMEHUS HIMPOKO MCTOJB3YIOTCS MPHU UCCIeA0BAaHUMN (DYHKIIMI
C MOMOUIBIO TPOU3BOIHOM, IPU PELIEHUU INPUKIAAHBIX 33Ja4 M 3a]1a4 HAa HaXOXJICHUE
HauOONBIIMX W HAUMEHBIIMX 3Ha4YeHUN QyHKuuu . JlaHHas conaeprKaTeibHasl JIMHUS
BKJIIOYAeT B ce0s Takke (POPMHPOBAHME YMEHMUM BBINOJHATH pacdy€Thl Mo Gopmyiiam,
npeoOpa3oBaHus  pPALMOHAIBHBIX,  HPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPQKEHUMN, a TaK)Ke€ BBIPAKEHUN, COAEpKaIlUX CTeNeHW U Jorapudmel . braronaps
M3YyYEHHUIO  aiareOpanyeckoro Marepuaja IpPOMCXOIWUT  JajbHEHIlIee  pa3BUTHE
aJTOPUTMHUYECKOTO M aOCTPAKTHOI'O MBIIUIEHUS Yydamuxcsi, (OPMHUPYIOTCS HaBBIKU
JNEeyKTUBHBIX paCCyXIEHUW, paboThl C CHUMBOJBHBIMU (OpMaMH, MPEICTABICHU



3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE pPaBEHCTB W HEpaBEeHCTB . AureOpa
npemiaraer  3(QQGEeKTUBHbIE ~ MHCTPYMEHTBI I PELICHHUs  NPAKTUYECKUX |
€CTECTBEHHOHAYYHBIX 3a/a4, HarJIsiIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK sI3bIKa
HAyKH .

ConepxaTeabHO-MeTOANYECKast TUHUA «DPYHKIMM U I'pa@uK» TECHO IeperuieTaeTcs
c JpyTUMH JIAHUSAMU Kypca, IIOCKOJIBKY B KaKOM-TO CMBICIE 3aJaér
IIOCJIEIOBATEILHOCTh M3y4YeHUs Marepuana . 3yueHue cTeneHHOM, IOKAa3aTelbHOM,
Jorapu(pMUYECKO U TPUTOHOMETPHUYECKMX (YHKIMNA, HMX CBOWCTB M TpadUKoOB,
WCIIOb30BaHUE (DYHKIMI 711 pemIeHHs 3a7ad W3 JPYyrux Y4eOHBIX MPEIMETOB U
peaJIbHOM JKU3HHU TECHO CBSI3aHO KaK C MAaTEMaTUYECKHM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEeHUH U HepaBeHCTB . [Ipu 3ToM OoibpLIOE BHUMaHHE ynensercss (POPMHUPOBAHUIO
YMEHHsI BBIpaXKaTh (OpPMYyJaMH 3aBUCUMOCTH MEXIY pa3JIUYHBIMU BEJIMYUHAMH,
MCCIIeIOBATh MOJIyYeHHbIE (PYyHKLIHMH, CTPOUTHh MX Trpaduku . Marepuan 3Toil coaepixa-
TEJIbHOM JINHUM HalEJIEH HAa Pa3BUTHE YMEHUM M HABBIKOB, IIO3BOJISIOIIMX BbIPAXaTb
3aBUCHMOCTH MKy BEIMYMHAMH B PAa3IUYHON (hopMme: aHAIUTHIECKOH, rpaduuecKoir 1
ciaoBecHOM . Ero m3ydeHue crnocoOCTBYEeT Pa3BUTHIO AJTOPUTMHUYECKOI'O MBIIIJICHUS,
CIIOCOOHOCTH K O00OOIEHUIO0 U KOHKPETH3ALUH, UCTIOJIb30BAaHNUIO aHAJIOTUH .

ConepxarenpHass auHuA «Hawana wmaremaTHdeckoro asHaju3a» IO3BOJISIET
CYLIECTBEHHO PAacCUIUPUTh KPYr KaK MaTeMaTH4YeCKHX, TaK W INPUKIAOHBIX 3ajaad,
JIOCTYIHBIX IIKOJbHUKAM, TaK KakK y HHUX IIOSIBISIETCSI BO3MOXHOCTb CTPOUTH
rpaUKH CIIOKHBIX (YHKIIUN, OMPEASIISITh NX HAaNOOIbIINE U HAMMEHbBIITNE 3HAUCHUS,
BBIYUCIIITH TUIOMAIU (GUryp B OOBEMBI TEJI, HaXOJAUTh CKOPOCTH M YCKOPEHHS
npoueccoB . JlaHHas coneplkarelbHas JIMHHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
IIOCTPOEHMS] MAaTeMaTH4YECKUX MOJEJIEH pPEajlbHbIX CUTyaluMH, IO3BOJSAET HAXOIAUTH
HaWIy4ylllee peLIeHUWE B IIPUKIAJHBIX, B TOM YHUCJIE COLIMAJIbHO-3KOHOMUYECKHUX,
3a7a49ax . 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHaJIu3a CIOCOOCTBYET Pa3BUTHIO
a0bcTpakTHOrO, (OPMATBHO-JIOTHYECKOTO0 M KPEATHBHOTO MBIIUICHUS, (HOPMHUPOBAHUIO
YMEHUI pacIiO3HaBaTh MPOSIBIICHUS 3aKOHOB MAaTEMATUKHU B HAYKE, TEXHUKE U UCKYCCTBE
. Yyamuecs y3HalOT O BBIJAIOLIMXCS pE3yJbTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHUS
MaTeMaTUKH KaK HayKd, U o0 UX aBTOpax .

ConepxaTenpHO-MeTOANYECKass JUHUS «MHOXECTBa M JIOTMKa» BKJIIOYAaeT B ceOs
AJIEMEHTBHI TEOPUU MHOXKECTB M MATEMATUYECKOU JIOTMKH . Te€OpeTMKO-MHOKECTBEHHBIE
NIPEJICTABICHNS] IIPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMAaTUKU U IPEJIararor
HanOosiee YHHUBEPCAIbHBIM SI3bIK, OOBEAMHSIOMIMI BCe pa3lenabl MaTeMaTUKH M e
MIPUJIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MaTE€MaTUUYECKUE TUCIUIUIUHBI U UX MPUIIOKEHUS
B enuHoe 1enoe . [loaTomy BaXHO AaTh BO3MOXKHOCTh  IIKOJBHUKY  IOHHMAaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHONW MaTE€MAaTHUKH M HUCIOJIb30BaTh €ro s
BBIPQKEHUSI CBOMX MbICJIEH . [pyrMM Ba)KHBIM NPU3HAKOM MaTE€MaTHKU KaK HayKH
cleAyeT TpHU3HAaThb CBOMCTBEHHYIO €M CTpPOrocTb OOOCHOBaHMHW U  CII€JJOBAaHUE
ONpeNeIEHHBIM TIpaBUJIaM IIOCTPOEHUS J0Ka3aTeIbCTB . 3HAKOMCTBO C 3JIEMEHTAMU
MaTeMaTH4YEeCKOM JJOTMKU CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJIEHUS ydalluxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKICHHSI Ha OCHOBE JIOTUYECKUX NMpaBuil, GopMUpPYET
HaBBIKM KPUTHYECKOTO MBIIUIEHUS .

B kypce «AnreOpa M Hayajga MaTeMaTHYECKOrO0 aHaM3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTH4YECKOTO MOJIEJINPOBAHUS, KOTOpbIE IIpU3BaHbI croco0CcTBOBATh
(hOpMUPOBAHUIO HABBIKOB IMOCTPOEHHUS MOJENEeH peajabHbIX CUTyalluid, HCCIeAOBaHUs
ATUX MoOJeJeld ¢ TIOMOIIbI0 afmapara ajaredpbl W MaTeMaTH4YeCKOro aHalusa,
MHTEpHpEeTaluy TOJIYyUYEHHBIX pe3yiabTaToB . Takue 3afaHusi BIUIETEHBIB KaXKJIbIA U3
pa3zenoB IIporpaMMel, MOCKOJIBKY BECh MaTepHall Kypca HMIMPOKO HUCIOIb3YETCS s
peleHuss  NpPUKIAAHbIX  3axad . llpum pemeHum peanbHBIX NPAKTHYECKUX 3a]1ad
yJaliecss — pa3BHBAIOT HAOMIOJATEIbHOCTh, yMEHHE HaXOJUTh 3aKOHOMEPHOCTH,



abcTparupoBaThCsi, UCTIOIB30BaTh aHAJIOTHIO, 00001IaTh M KOHKPETU3UPOBATh MPoOIeMy

JesarenbHOCT 1O  (OPMHUPOBAHUIO HABBIKOB PELICHMS] MPUKIAJHBIX — 3a7a4
OpraHm3yeTcsi B IIpollecce H3Y4YeHHUs BCEX TeM Kypca «AnreOpa u Havana
MaTeMaTHYECKOT0 aHAIIU3a) .

IIJTAHUPYEMBIE TIPEMETHEBIE PE3YJIbTATBI OCBOEHUS PABOUYENUIIPOI PAMMBI
KYPCA

OcBoeHune yueOHOro Kypca «Anredpa u Hauyaia MaTeMaTUYECKOIro aHallh3a» Ha YPOBHE
cpenHero oOiiero oOpa3oBaHUsl JOJDKHO OOecIeunBaTh JOCTHXKEHUE CIEAYIOIINX
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

10 kamace

YQucna u evluucienus

CB006OIHO ONIEpUPOBATh MOHATHSIMU: PAIIMOHATBHOE YUCIIO0, OECKOHEUHAsl MEPHOINYecKast
IpoOb, TPOIEHTHI, HUPpPAIMOHAIIBHOE  YHCIO; MHOXKECTBA  pAaI[MOHAJIBHBIX U
JIEUCTBUTENBHBIX YUCEIT; MOAYJb JAEHCTBUTEIBHOIO YHUCIIA .

[IpumensaTs apoOM M MPOLEHTHI JJIsI PEHICHUs MPUKIAIHBIX 3a7ad U3 Pa3IudHbIX
OoTpacyel 3HaHUW U pEaTbHOU KWU3HHU .

[IpuMensaTs NpUOIMKEHHBIE BBIYUCIICHUS, MpaBWIa OKPYIJICHUS, MPUKUIAKY U OILICHKY
pe3yabTaTa BbIYUCIICHUH .

CB0OOOAHO OMEpUPOBATH TMOHATHEM: CTEMEHb C IEJbIM IIOKa3aTeleM; HCIIOIb30BaTh
MOJIXOASNTY 0 (POPMY 3aITUCH JICHCTBUTEIBLHBIX YHUCEI VIS PECIICHUS MPAKTHISCKUX 3a/1a4
U IIPEJICTABIICHUS JAHHBIX .

CB00OOIHO OMIEpUPOBATH TTOHATUEM: apU(PMETUUECKUN KOPEHb HATYypaIbHOM CTEICHU .

CB00OOIHO OTIEPUPOBATH MOHSATHUEM: CTEIICHB C PAIlMOHATIBHBIM MMOKA3aTEIIEM .

CB0OOAHO oOmEepUpoBaTh MOHATUSAMH: JorapudM 4YuCIa; ASCITUYHBIE U HaTypalibHbIE
JIorapumsi .

CB00OOAHO oOmnepupoBaTh MOHATHUSIMU: CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC YHCIJIOBOTO
apryMeHTa .
OnepupoBaTh NOHATUSIMH: APKCUHYC, apKKOCUHYC U apKTAHI€HC YUCIOBOI'0 apryMEHTa .

Ypaeuenu}l u Hepaeencmea

CBoOOHO  omepupoBaTh  MHOHSTHUSMM:  TOXIECTBO, YpaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIBHBIE YPABHEHUSI U YPABHEHUSI-CIIECTBUS; PABHOCUIIBHBIE HEPABEHCTBA .
[IpumensTs pas3nu4YHbIe METO/IbI pemeHus palMOHAIBHBIX U JIPOOHO-
palMOHAIBHBIX YPABHEHUM; IPUMEHATh METO UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB .
CB000/1HO orepHUpoOBaTh NOHSATUSIMHU: MHOTOWJIEH OT OJHOUN MEPEMEHHOI; MHOTOYJIEH
C HensiMM  Ko3(pPuUIMEeHTamMHu, KOPHU MHOTOWIEHA; IIPUMEHSTh JeJICHHUE
MHOTOYJIEHa Ha MHOTOYIEH C OCTaTKoM, TeopeMy be3dy m Teopemy Buera nnsa
pelieHus 3anay .

CB0OOAHO oOmnepupoBaTh MOHSATHUSIMU: CHCTEMa JIMHEHHBIX YpaBHEHUH, MOJIEIMPOBATH
peajbHbIE CUTyallMd C IIOMOIIBI0 CUCTEMbI JIMHEHHBIX YPABHEHUH, WHTEPIPETUPOBATH
IIOJIyYEHHBIH PE3yJIbTarT .

Hcnonp30BaTh CBOMCTBA ACHCTBUM ¢ KOPHIMU JUTsl IpeoOpa3oBaHUsl BBIPAXKEHUH .
BpimonHsATe mnpeoOpa3oBaHUsT YHCIOBBIX BBIPAKEHUN, COJEpXKAIIUX CTENEHH C
PalMOHAIIBHBIM ITOKA3ATEIIEM .

Ucnonb3zoBaTh cBoiicTBa JjorapudmMoB Juisi MpeoOpa3oBaHUs  JOTapUPMUUYECKUX
BBIPAKCHUH .



CBO6OIIHO onecpupoBaTb IIOHATHUAMM: uppanroOHaJIbHBIC, IIOKAa3aTCJIbHbBIC %1
snorapuMHUYECKUE YpaBHEHHUS; HAXOAUTh UX PEIICHUS! C ITOMOIIBI0 PaBHOCHUJIBbHBIX
NEepEXOJ0B U OCYIIECTBIISISI HPOBEPKY KOPHEW .

e [IpuMeHSATH OCHOBHbIE TpPUTOHOMETpHUYEecKHue (OopMyJbl ISl IpeodOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUU .

CB0OOAHO oOmNEepUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE; IPUMEHSTH
HCO6XOI[I/IMBI€ (I)OpMYJIbI il pelICHHA OCHOBHBIX THUIIOB TPHUTIOHOMCETPUYCCKUX
YPaBHEHUH .

° MOI[CJII/IpOBaTB pCaJIbHBIC CHUTyallUW Ha A3bIKC anre6p1,1, COCTaBJIAATb BBIPAXKCHUA,
YpPaBHEHUsI, HEPABEHCTBA 110 YCJIOBHUIO 3a/ayH,

® HCCJIICA0BAaTh MOCTPOCHHBIC MOACIIMU C UCIIOJIB30BaAaHHEM annapaTanIre6pLI.

Dyukyuu u cpaguxu
. CB00OOHO oOmepupoBaTh MOHATUAMH: (YHKIUSA, CIOCOObI 3amaHus (yHKIHH;

B3aUMHO oOpaTHble (GYHKIWUHU, KOMIO3UIUS GYHKIWM, rpa@uk (yHKIUU;, BBIIOIHATH
aJIeMEHTapHbIe TpeoOpa3oBanus rpauKOB (PYHKIIHIA .

. CBOOOJHO OIEPUPOBATH TMOHSATHSIMH: OOJIACTH OMNpPEACICHUS] W MHOMXKECTBO
3Ha4YCHUH (PYHKIUU, HYJIH QYHKIIMH, TPOMEKYTKH 3HAKOITOCTOSHCTBA .
o CBoOoAHO omepupoBaTh MOHATUSAMHU: UYETHBIE U HEUYETHBIE  (DYHKUHH,

nepuoandeckre (QyHKIUH, IPOMEXKYTKH MOHOTOHHOCTH (YHKIHMHM, MaKCUMyMbl U
MHUHUMYMBI (yHKIIFH, HANOOJIbIIIee U HAMMEHbIIIee 3HaUYCHHE (DYHKIIMU Ha MPOMEXKYTKE .
o CBOOOIHO omepupoBaTh HNOHATUSIMH: CTEIIEHHAas (PYHKLMS C HATypaJIbHBIM U
LIeJbIM TIOKa3aTeseM, TIpauk CTeneHHOW (YyHKUMH C HaTypajdbHBIM W LEJIbIM
rnokasarejieM; rpaduk KOpHsS N-Oif CTENEeHM Kak (PYHKIUM OOpaTHON CTENEeHU C
HaTypaJlbHbIM [1OKA3aTEJIEM .

. OnepupoBaTh TOHATHSIMH: JIMHEIHas, KBaJpaTU4Hass ¢ APOOHO- JIMHEHHas
(byHKIIMH; BBIMOJHATH dJIEMEHTAPHOE HCCIIEOBAHUE U MIOCTPOCHUE UX TPAPHUKOB .

o CBoOOHO omepupoBaTh TMOHSTHUSIMH: TIOKa3aTeldbHasE U Jiorapudmuyueckas
(byHKIMH, UX CBOMCTBA U TpadMKH; UCIIOIB30BaTh UX TpaUKU JJIs PElIeHUs YpaBHEHUH .

o CBoOoAHO omepupoBaTh MOHSATUSIMU: TPUTOHOMETPUYECKAs  OKPYKHOCTb,
OTIpEJICIICHUE TPUTOHOMETPUIECKUX (PYHKIIMN YUCIIOBOTO apryMEHTa .

. Ucnonp3oBate  rpaduku  GYHKIUMM 718 WCCJIEOBAaHMUS  MPOIECCOB U

3aBUCUMOCTEN IpPHU pEIIeHUM 3aJad U3 JPYrux Y4eOHBIX MPEIMETOB U pEAbHON KU3HU;
BbIpaXxkaTh (HOpMyJIaMu 3aBUCUMOCTHMEX/TY BEJIMUYMHAMM .

Havuana mamemamuueckozo aumanusa

o CB00OOAHO oOmepupoBaTh IMOHATUAMU: apudMeTHUYecKass U TreoMeTpuuecKas
nporpeccusi, OecKOHEYHO YOBbIBaloIlasi  IeOMETpHYEcKas MNpOrpeccus; JUHEHHBIA WU
SKCIOHEHIMAJIBHBIH pOCT, (opMysa CIOXHBIX MPOIEHTOB; HMETh MPECTaBICHUE O
KOHCTAHTE € .

o Hcnonb3oBaTh mporpeccun Ui peUIeHUs pealbHbIX 3a/Jad  MPUKIAJHOTO
Xapakrepa .
o CB00OOIHO oOmepupoBaTh MOHATHSIMHU: IOCJIENOBATEIBHOCTh, CIIOCOOBI 3aJaHus

HOCHCHOB&TCHLHOCTCﬁ, MOHOTOHHBIC W OI'PAHHUYCHHBIC IIOCJIICAOBATCIIBHOCTHU, IMOHUMATH
OCHOBBI 3apOXKJACHUA MAaTEMAaTUYCCKOI0 aHalln3a KakK aHalin3a OECKOHEYHO MAaJIbIX .

o CB00OOJHO OIEepUpOBaTh IMOHATUSIMU: HENpepbIBHbIE (YHKIIMU; TOYKH pa3pbiBa
rpaduka GyHKINHA; aCUMOTOTHI Tpaduka PyHKIUH .
. CBob6oaHO omepupoBaTh MOHATUEM: (DYHKIMS, HENpepblBHAI Ha OTPE3KE;

MIPUMEHSITh CBOMCTBA HEMPEPBIBHBIX (DYHKIIUN JIUIsl pelIeHus 3a1a4 .



o CB00OOHO OmepupoBaTh MOHATHSMU: TEpBas U BTOpas MPOU3BOJHBIC (DYHKIUH,
KacaTeJibHas K rpaduky (yHKIIUH .

. BpIuucisTe NPOU3BOJAHBIE CYMMBI, IIPOU3BEACHHUS, YACTHOIO M KOMIIO3UIIUHU
JIBYX (DYyHKIHI; 3HATh IPOU3BOJHBIEC JJIEMEHTAPHbBIX (QYHKIUH .
. Hcnonp3oBaTh reoMeTpUYecKHii W (U3WYECKUH CMBICT TPOM3BOJHON s

pelieHus 3aaauy .

MHnuoowcecmea u nozuka

o CB00OOIHO ONEPUPOBATH MOHATUAMU: MHOXECTBO, OIIEpallui HaJl MHOYKECTBAMU .

o Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar JJisg OINMCAaHMsS pPeajbHbIX
IIPOLIECCOB U SIBJIICHUH, IPH PELICHHUH 3a]a4 U3 IPYTUX YYEOHBIX MPEIMETOB .

o CBoOOHO oONepupoBaTh MOHATHSMHU: OIpEJeIeHUEe, TeopeMa, YypaBHEHHE-

CJICACTBUC, CBOMCTBO MaTeMaTH4YECKOTO O6’b€KT€l, JA0Ka3aTcJIbCTBO, PaBHOCHUIIBHBIC
YpPaBHCHHUA N HCPABCHCTBA .

11 kaace

Yucna u eéviuucieHus

. CB00OOIHO ONEepUPOBATH MOHATUSIMU: HATYPAIBHOE U 1€JI0€ YHUCII0, MHOXKECTBA
HaTypaJbHbIX M LEJbIX YMCEI; WCIOJIb30BaTh IIPU3HAKHU JICIMMOCTH LIEJIbIX YHUCEI,
HOJ/l u HOK HaTrypanbHBIX 4YuceNl Uil pelIeHus 3ajad, [PUMEHSTh aJIrOpUTM
EBxinpa .

. CBoOOJHO omepupoBaTh IOHSATHEM OCTaTKa IO MOJYJIIO;  3aIlHUCHIBATh
HaTypaJbHBIC YUCJIA B PA3JIMYHBIX TO3MLIMOHHBIX CUCTEMAX CUUCIICHUS .

Ypaeueuuﬂ U HéepaseHcmea

. CB0OOHO oOmnepupoBaTh IMOHATUAMU: HppalLMOHAIbHbIE, IIOKAa3aTelbHbIE U
Jorapu(MUYECKHE€ HEPABEHCTBA; HAXOJAUTh MX PEUIEHHUS C MOMOIIbIO PaBHOCHJIBHBIX
IIEPEXOIOB .
o OcyuiecTBIATh 0OTOOP KOPHEH MPH pelIeHUH TPUTOHOMETPUYECKOT0 YpaBHEHUS .
. CBoOOHO  omepupoBaTh  MOHSATHEM  TPUTOHOMETPUYECKOE  HEPaBEHCTBO;
IIPUMEHSTH HEOOXOMMBbIE hopMyIIbI U1 pEeLIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB .
o CB00O0O/IHO onepupoOBaTh MOHSITUSMHU: CUCTEMA U COBOKYIHOCTH YpaBHEHUH U
HEPABEHCTB; PABHOCUJIBHBIE CHUCTEMBI U CUCTEMBI- CIICACTBUS; HAXOAUTh PELICHUS
CHUCTEMBI M COBOKYNHOCTEH palMOHAJIbHBIX, HUPPAIMOHAJBHBIX, ITOKA3aTEIbHBIX W
sorapu(MUYECKUX YpaBHEHUH U HEPABEHCTB .
. Pemars panuoHanbHble, UppalMOHaAIbHbIE, MOKa3aTelbHbIE, JIoTapupMUYECcKue U
TPUTOHOMETPUUYECKUE YPABHEHUs U HEPABEHCTBA, COAEPIKAIME MOAYJIHU U apaMeTpsl .
. [IpumensTe rpadpuueckue METOAbl s PEelIeHUs] YPaBHEHUI M HEpaBEHCTB, a
TaK)K€ 3a/a4 C IapamMeTpaMH .
. MopenupoBath pealbHble CUTyalluu Ha S3bIKE aJreOpbl, COCTABIATh BBIPaKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a1a4H, UCCIIEA0BATh IIOCTPOCHHBIE
MOJIEJId C MCIOJb30BAaHUEM ammnapaTa ajareOpbl, HHTEPHPETUPOBATH MOJYYECHHBIHN
pe3yJibTar .

Dyukyuu u cpaguxu



° Ctpouth TpaduKku KOMITO3UIHUH (GYHKIIUA C TOMOIILIO 2JIEMEHTAPHOTO
HCCJIEIOBAaHUSI U CBOMCTB KOMIIO3UIIMH JBYX (DYHKIIHH .

o Ctpoutb reomeTpuueckre o0pa3bl ypaBHEHHH 1 HEPABEHCTB HaKOOPINHATHOM
IJIOCKOCTH .

. CB00OOHO OrepupoBaTh MOHATUAMH: Tpa)UKU TPUTOHOMETPUUYECKUX (PYHKIIHIM .
o [TpumeHsaTs GyHKIHMH 171 MOJICTUPOBAHUS M HCCIICIOBAHUS PEATIBHBIX MPOIIECCOB .

Hauana mamemamuueckozo ananusa

. CBOOOJTHO OTIEPUPOBATH MOHATHAMU: TIEpBasi M BTOpasi MPOU3BOIHBIC (PYHKITUH,
KacaTenbHas K rpaduky QpyHKINY,

BBIYHCIIATH IIPOU3BOTHBIE CYMMBI, TPOM3BEICHHS, YACTHOTO M KOMITO3HIIUH JBYX (DYHKITUH,
3HATh MTPOU3BOJIHBIC AIEMEHTAPHBIX (PYHKIINNA;

HUCIIOJIB30BAaTh FeOMCTpI/I‘ICCKI/Iﬁ n (1)PI3PI‘ICCKPII>1 CMBICJI HpOH3BOI[HOI>i AJId pEIICHMA 3a1a4.

° HMcnonp3oBaTh MNPOU3BOJHYIO JIA HUCCICIOBAHUA (I)YHKHI/II/I Ha MOHOTOHHOCTb H
KCTPEMYMBI .

o Haxonute Haunbonbpllee W HauMEHbIee 3HAYCHHUS (YHKIMH HENPEpHIBHON Ha
OTpE3Ke .

° Hcnons3oBaTh OPOU3BOAHYIO JII HAXOXKACHUA HAWUITYUHICro pCUICHUA B
OPUKIAAHBIX, B TOM YHUCJIIC COIHUAJIBHO-O3KOHOMMHWYCCKUX, 3aadax, AJs OIIPCIACIICHUA
CKOPOCTH M YCKOPEHUS MPOILIecca,3aTaHHOr0 (GOPMYJIION HITH TPaduKOM .

o CB00OOTHO ONEpUPOBATh MOHSITHSIMHU: IIEPBOOOpa3Hasi, ONPEACIEHHBIN HHTETPa;
HaXOJIUTh TIEPBOOOPA3HBIC DJIEMEHTAPHBIX (PYHKIUHA W BBIYUCIATH WHTETpal IO
dbopmyne Hptorona — Jleitbnuna .

o HaxoauTs niomanu miockux Guryp u o6bEMbI TeJl ¢ IOMOIIBIO UHTETpaja .

o NmMeTrp npencraBieHHME O MaTeMaTUYEeCKOM MOJEIMPOBAaHUM Ha IpUMeEpe
cocrtaBieHus TuddepeHInaIbHbIX YpaBHEHUH .

. Pemate npuxnagHele 3aJadd, B TOM YHCJIE COLUAIBHO-DKOHOMHYECKOTO H

(du3n9IeCcKOro xapakrepa, CpeICTBAaMH MaTEeMaTHIECKOr0 aHaJIM3a .

COJAEP/)KAHUE YYEBHOI'O KYPCA

10 kiaacce

Yucna u evtuucieHun

Pammonanbapie uymcna . OOBIKHOBEHHBIE U JIECSATUYHBIE JApOOU, TMPOLIEHTHI,
OeCKOHEYHBIE TIepuoanUecKue poou . [Ipumenenne qpodel u MPOIEHTOB ISl PEIICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U pEaIbHOU JKU3HH .

JlevictButenbHble yuciaa . PamuoHanmbHblE W HppallMOHAJbHBIE  YHCIIA
ApudmeTnueckue ornepanuu ¢ JeUCTBUTEIHHBIMU YHUCIaMH . MOJIyJlb TE€HCTBUTEIHHOTO
qyucla u ero cBoicTBa . [IpubnmkEHHBIC BEIYUCIICHUS, TIPABUJIa OKPYTICHUS, PUKUJIKA U
OLICHKA pe3yabTaTa BBIYHUCICHUM .

CrenieHb ¢ 1EJIBIM ITOKazatesieM . bunom Hprorona . Mcnojm3oBaHuE IOAXOAAIIENH
dbopMBI 3amUCH JIEUCTBUTEIBHBIX YHCEN ISl PEIIeHUS NPaKTHYECKUX 3adad |
MpEJCTABICHUS TaHHBIX .

ApudmMeTHuecKuii KOpeHb HATypallbHOM CTENEeHU U ero CBOHCTBA .

CreneHb C palMOHAIILHBIM MOKa3aTesieM U €€ CBOMCTBA; CTENEHbC JAEUCTBUTEIbHBIM



MTOKa3aTeJIeM .
Jlorapudm uucna . CoiicTBa jorapudma . JlecsTuaabie U HATypaJIbHbBIC JIOTAPUDMBI .
CuHyC, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa .

ApKCHHYC, apKKOCHHYC W apKTaHICHC YHUCIIOBOIO apryMeHTa .

Ypaenenuﬂ u HepaeeHcmea

ToxxnecTBa M TOXKIECTBEHHBbIE NPEOOpa30BaHUs . YpaBHEHUE, KOPEHb YyPaBHEHMs
PaBHOCWIIBHBIE  ypaBHEHUsST U  ypaBHEHMsA-cleACTBUs. HepaBeHCTBO, pelieHue
HEpPABEHCTBA .

OCHOBHBIE METOJBl pEUIeHUs LeNbIX W JIpOOHO-pallMOHAJIBHBIX YpPaBHEHUH U
HEPABEHCTB . MHOrOWIEHbI OT OJHOM IIEPEMEHHOM . JlelleHne MHOro4jeHa Ha MHOTO4JIeH
¢ octatkoM . Teopema besy . MHorounensl ¢ uenbiMu kodddunuentamu . Teopema
Buera.

[IpeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHUM, COAEPXKAIIUX CTENEHUU KOPHHU .

Hppanuonaneabie ypaBHeHUs . OCHOBHBIE METO/Ibl PELICHUS NP PalliOHAIbHBIX
YPaBHEHUH .

IToka3zaTenpHble ypaBHEHUs! . OCHOBHBIE METO/bI PEIIEHNSI [IOKA3aTEIbHBIX YPABHEHUH .

[IpeoOpa3zoBanue BoIpakeHUM, coqepkamux jorapudmel . Jlorapupmudeckue

ypaBHeHUsI . OCHOBHbIE METOJbI PEIICHUS JIOTrapu(MUYECKUX YpPAaBHEHUH .

OcHoBHbIE TpUroHomeTrpudeckue ¢Gopmyinsl . [IpeobpazoBaHue TPUTOHOMETPUIECKUX
BbIpakeHUH . PellieHne TpuroHoMeTpuueCKuX ypaBHEHUH .

I[TocTtpoeHne wMaTremMaTHUeCKUX MOJEIEH peajibHOM CUTyallUd C [OMOIIBIO
ypaBHEHUM U HepaBeHCTB . lIpuMeHeHMe ypaBHEHHM M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKHUX 3a7a4 U 3a/1a4 U3 pa3IuyHbIX 00JacTeil HAayKu U peaibHON >KU3HH .

Dynkyuu u zpaguxu

®yHKIMS, criocoObl 3aganus GyHkuuu . Bzaumao oOparnbie pyHkunu . Kommnosunus
¢bynkuuii . I'padux GyHkuu . DnemeHTapHble npeoOpa3oBaHus rpaukoB (PyHKINH .

OOmnacth ompeneneHusi W MHOXKECTBO 3HaueHuWW ¢yHkuuu . Hynmu ¢QyHxuum
IIpoMexxyTku 3HaKomocTositHCTBa . YETHble M Heu€THble ¢yHkuuu . [lepuoamueckue
¢ysknuu . IIpomMexyTKM MOHOTOHHOCTH (yHKIMH . MakcuMymMbl W MHUHHUMYMBI
¢bynkuu . Hanbosbliee 1 HauMeHblIllee 3Ha4eHHUs] (QYHKIUNM Ha TPOMEXKYTKE .

Jluneiinas, KBagpaTU4Hasi M JAPOOHO-IIMHEHHas (QyHKUMM . DJIeMEeHTapHoe
HCCIIEIOBAaHUE U MOCTPOCHUE UX T'PaPUKOB .

CreneHHas (yHKIUS ¢ HATypaJbHBIM M LIEJIbIM MTOKa3aTenaeM . E€ cBoiicTBa u rpaduk .
CgoiictBa u rpaduk KOpHS N-OM cTeneHW Kak (YHKIUUM OOpaTHOM CTENeHH C
HaTypaJIbHbIM I1OKa3aTEeJIEM .

[TokazarenbHass u Jjorapudmuyeckas (QyHKIUMH, HUX CBOMCTBA M Tpaduku
Hcnonb3oBanue rpadukoB (QyHKIUN Ui perieHus ypaBHeHUH . TpuroHomerpudeckas
OKPY>XHOCTB, OINpPEACICHUE TPUTOHOMETPUIECKUX (PYHKIHMA YHCIIOBOTO apryMEHTa .

DyHKIMOHAJIbHBIE 3aBUCUMOCTH B peajibHBIX Ipolieccax U sBJIeHUsX . ['paduku
peaIbHBIX 3aBUCUMOCTEM .

Hauana mamemamuueckozo anaiusa

IlocnenoBaTenbHOCTH, CHOCOOBI  3aJaHWsT  IIOCIEHOBATEIBLHOCTEH .  MeTton
MaTEMaTUYECKON MHAYKIUU . MOHOTOHHBIE U OrpPaHMYEHHBIE I1OCJIEIOBATEIBHOCTH .
Hctopusi BOSHUKHOBEHHUSI MATEMAaTUYECKOT0 aHaliM3a KaK aHaln3a O0€CKOHEYHO MaJlbIX .

ApudmeTrnueckass M TeoMeTpuueckas mporpeccun . beckoHeyHo yObIBaromas



reomerpuueckass mnporpeccuss . Cymma OecKOHEYHO YOBIBAIOIICH T€OMETPUUYECKOM
nporpeccuu . JIMHENHBIH U AKCHOHEHIMAIBHBIA pocT . Unciao e . dopMmyiia CIOXKHBIX
IIPOLIEHTOB . MCcnonp30BaHUE MPOTrPECCHUM ISl PELICHUS PEeajbHBbIX 3aa4 NPUKIIAJHOIO
Xapakrepa .

HenpepoiBuble (pyHKIIMM ¥ UX cBoWcTBa . TOYKH pa3pbhiBa . ACUMIITOTHI IrpadHKOB
¢dbyskmuii. CBoiicTBa (QYHKIIMA HENPEPHIBHBIX Ha OTpe3ke . MeToj HHTEPBAJIOB ISl
pemieHns HepaBeHCTB . [IpuMeHeHHe CBOMCTB HENPEPBIBHBIX (DYHKIWN IS pPEIICHHS
3azad4 .

[lepBast u BTOpas mnpousBoAHbIe GyHKIUK . OrnpeneneHue, reOMETPUUYECKUN U
(bU3UYECKHI CMBICI IPOU3BOIHON . YpaBHEHHE KacaTeJIbHOU K rpaduKy (yHKIIHH .

IIponsBosHble 351eMeHTapHbIX GyHKOUN . Ilpou3BogHas cyMMbl, HOpPOU3BEICHUS,
YaCTHOI'O M KOMMO3ULUU (YHKIUH .

MHnuoowcecmea u nozuka

MHoecTBO, onepaiuyd HajJ MHOXXECTBaMU U MX CBoWcTBa . Jlmarpammsl Diiiepa —
Benna . [IpumeHeHne TE€OPETUKO-MHOXKECTBEHHOI'O alnapara JJisli OMUCAHUS PeabHbIX
MPOLIECCOB U SIBJICHUMW, MPU PEIICHUU 3aJ1a4 U3 JAPYTUX yYEOHBIX MPEIMETOB .

Omnpenenenve, Teopema, CBOICTBO MaTeMaTUYeCKOro OOBEKTa, CJEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHHS .

11 Khacc

Yucna u eévluucieHus

Hatypanbnbie u nensie unucna . [IpumMeHeHne NPU3HAKOB JEJIMMOCTH LEJIBIX YHCEIl,
HOJ n HOK, ocratkoB mo moaymnw, aaroputMa EBkiamaa mais peuieHus 3ajJad B
[EJIBIX YHUCIIaxX .

Ypasnenus u nepasencmea

Cucrema M COBOKYNHOCTb YpaBHEHMI U HEpaBeHCTB . PaBHOCHIIbHBIE CUCTEMBI M
CHCTEMBI-CJIC/ICTBUS . PABHOCUIIBHBIE HEPABEHCTBA .

Ot10Oop KOpHEN TPUTOHOMETPUYECKUX yPaBHEHUU C MOMOIIbIO TPUTOHOMETPUYECKOM
OKPY’KHOCTH . PerieHne TpUroHOMETPUYECKUX HEPABEHCTB .

OcCHOBHBIE METObI PEIICHUSI TOKA3aTEIbHBIX U JOTapU(PMHUUYECKUX HEPABEHCTB .

OCHOBHBIE METOBl PELICHUS HPPALMOHATIBHBIX HEPAaBEHCTB . OCHOBHBIE METOJbI

pelIeHUsT  CUCTEM U COBOKYIIHOCTEH  pAallMOHAIBHBIX, HUPPALUOHAIBHBIX,

MOKa3aTeJIbHbIX U JIOTapU(PMUYECKUX YPABHEHUH .

YpaBHEHHs, HEPABEHCTBA M CUCTEMBI ¢ mapamerpamu . IIpnMeHeHune ypaBHEHMH,

CHUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHUX 3aJad U 3a7ad U3 pPasIudHbIX

obJytacTell HAyKU U pealbHON KU3HU, MHTEPIPETALMS MOJIYUYECHHBIX PE3YyJIbTaTOB .

Dyukyuu u cpaguxu

I'padux xommnosunmnu pyHkuuii . ['eomerpuueckue o6pa3bl ypaBHEHUII U HEPAaBEHCTB
Ha KOOPJIMHATHOM MJIOCKOCTH .

Tpuronomerpuueckue (yHKUHHM, UX CBOMCTBa U rpaduku . I'paduueckne MeTobl

pelleHus: ypaBHEHHMH U HepaBeHCTB . ['paduueckume MeToabl pelleHus 3aaad C

rapamMeTpamMH .

Hcnonb3oBanue rpapukoB (GYHKIUH UISI  HCCIENOBAaHUS  IPOIECCOB U
3aBUCHMOCTEH, KOTOpbhI€ BO3HHUKAIOT IMPHU pEIIeHUH 3adad U3 JApYyrux Yy4deOHBIX
MPEIMETOB U PEAIbHOW JKU3HH .

Hauana mamemamuueckozo aumanusa



[IlpyMeHeHHEe TPOU3BOJHOM K HCCIENOBAaHUIO (QYHKIIMA Ha MOHOTOHHOCTh U

KCTPEMYMBI
(YHKIIMH Ha OTPE3KE .

Haxoxnenne HanOOJBINIETO W HAMMEHBIIETO 3HAYCHUM HEMPEPHIBHON

IIpumeHeHne NMPOU3BOJHON JUIsl HAXOXKJIEHUS HAWIy4IIero PEelIeHUs] B IPHUKIaJHBIX
3a7a4ax, JJIs ONpeAeseHUs] CKOPOCTH M YCKOpPEHHMs IIpollecca, 3aJaHHOro (hopMyJioin

WU TpaUKOM .
ITepBooOpa3Hnas,

OCHOBHOC

CBOMCTBO

1epBoOOpa3HBIX

ITepBooOpa3HbIie

aneMeHTapHbIX ¢yHKuui . [IpaBuiia HaX0XkAeHUS TEPBOOOPA3ZHBIX .

Hurerpan

FCOMeTpI/I‘ICCKI/II\/'I CMBICJI HHTCIpalia

uHrerpana no ¢gopmyine Herotona — JleiiOHuna .
[IpumeHeHue wHTErpaia UIsd HAaXOXKISHUS IUIOMAJeH IJIOCKUX (GUryp u o0bEMOB

T€OMETPUYECKHUX TEI .
[Tpumepst pemeHuit

nuddepeHunanbHbIX

YpPaBHEHUU.

Brraucnenue OHpC,I[CJ'IéHHOFO

Maremarnueckoe

MOJICTIUPOBAHUE PEAJIbHBIX MPOILIECCOB C MOMOUIBI0 TU(PhepeHIInaNbHbIX YPaBHEHUH .

Dnemenmul meopuu eepoamuocmu
DJeMeHTapHbIE U CIOXKHBIE COOBITHS. PaccMOTpeHue citydaeB: BEpOATHOCTb CyMMBbI HECOBMECTHBIX

COOBITHIA, BEPOSTHOCTH MPOTUBOIIOIOKHOTO COOBITHS. [TOHATHE 0 HE3aBUCUMOCTH COOBITUH.

BepOHTHOCTL " CTaTUCTUYECKAsA 4YaCTOTa HACTYIIJICHUA coOnITHs. Pemenue MPaKTUICCKUX 3a1a4 C

IMPUMCHEHUC BEPOATHOCTHBIX METOAOB.

Cmamucmuka

Crnyuaitaple BennauHbl. lleHTpansHble TeHAeHIInH. Mepsl pa3dpoca

TEMATUYECKOE INIAHUPOBAHHUE YYEBHOI'O KYPCA

10 knacc
HazBanue pa3gena
(Tembi) OcHoBHOE coJep:KaHue OCHOBHbIE BHIbI
(KO IMYECTBO YaCOB) pasjiena(Tembr) AeATeIbHOCTH
00y4arouuxcst

MHOXECTBO JCHCTBUTEIBHEIX
YHCe]l.

MHuorouiensl. PanmmonanbHbIe
YpaBHEHUS U HEPABEHCTBA.
CucreMbl TUHEHHBIX
YpaBHEHUI

(24 q)

MHO)€eCTBO, ONepal Haj
MHOKECTBAMU U UX CBOICTBA.
Huarpammsl Ditiepa—BenHa.
[IpuMeHeHne TeopeTHKo-
MHOKECTBEHHOT'O arapara
JUTSL peIIeHUs 3a/1a4.
PannonanbHbIe yncha.
OOBIKHOBEHHBIC
JECATHYHBIE TPOOH,
MIPOIICHTHI, OECKOHEYHBIC
NEepUOINIECKUe IPOOH.
[Tpumenenue apobeii n
MPOLICHTOB JIJIsl PEILICHUS
MIPUKJIATHBIX 3a]1a4.
JlelicTBUTENIbHBIEC YHCIIA.
ParmonanbsHbie 1

Hcnoab3oBaTh TEOPETUKO-
MHO>KECTBEHHBIN arnmapar s
OMMCAHUS X0/Ia PEIICHUS
MaTeMaTHYeCKUX 3a1ad, a
Tak)Ke peaabHBIX MPOIECCOB U
SIBJICHUH.

OnepupoBaTb NOHATHSIMM:
paloHaIbHOE YHCIIO,
OeckoHeyHast mepuoanyecKas
JpoOb, TIPOIICHTHI;
UPpaIMOHATIEHOE U

e CTBUTEIILHOE YHCIIO;
MOJIyJIb JIECTBUTEIHLHOTO
YHCIIa; HCOJIB30BATH 3TH
MOHSITHSI TIPH MIPOBEICHUN
pacCcyxIeHU 1




MPPALMOHAIIBHBIE YHCIIA.
Apudmernueckre onepanuu
C ACMCTBUTEIBHBIMU
yuciaaMu. Moaynb
JIEHCTBUTEIILHOIO YUCIIA U €r0
coiictBa. [IpuOnmxEHHbIE
BBIYMCIICHHUS], IPABHIIA
OKpYTJICHUS, TPUKUIKA U
OILICHKA pe3yibTaTa
BBIUKMCIICHUM.

OCHOBHBIE METO/IbI PELIECHHUS
LEJIBIX U APOOHO-
pauMOHAIBHBIX YPABHEHHN U
HEpPaBEHCTB. MHOrOWIEHBI OT
oAHOI nepeMeHHoi. Jlenenue
MHOTO4JIEHA HA MHOTOYJIEH C
ocratkoM. Teopema be3sy.
MHOTO4IeHBI ¢ IETBIMU
kodpdunmentamu. Teopema
Buera.

Pemenue cucrem JIMHEHHBIX
ypaBHeHu. Marpuna
CHUCTEMBI JINTHEWHBIX
ypaBHeHui. Onpenenurenb
MaTpHULIbI 2%X2, ero
r€OMETPUUYECKUM CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYEHUsI; IPUMEHEHUE
ONPEACTUTENS JUIsl PEIICHUS
CHUCTEMBI JINHEUHBIX
ypaBHeHUU. Pemenue
MPUKJIIAHBIX 33]1a4 C
MMOMOUIBIO CUCTEMBI
JIMHEUHBIX YpaBHEHUN

JI0Ka3aTeNIbCTB, IPUMEHATH
JPOOU ¥ TIPOLIEHTHI JUIS
pelIeHus TPUKIaJAHbIX 3a7a4
U3 pa3JInYHBIX OTpacien
3HAHUU U pEeAIbHOM KU3HH.
Hcnoan3oBarh
npUOIMKEHHBIE BHIYUCICHUS,
IIpaBUJIa OKPYIJICHMUS,
MIPUKUJIKY U OLICHKY
pe3yJibTaTa BEIYUCIEHUN.
IIpuMeHATH pa3nuyuHbIe
METO/Ibl PEILIECHUS
paloHaIbHBIX U JPOOHO-
palMOHAIbHBIX YPABHEHUH; a
TaK)Xe METOJ| UHTEPBAJIOB IS
pellIeHUs] HEPABEHCTB.
OnepupoBaTh NOHATHAMMU:
MHOTOYIEH OT OJHOM
IIEPEMEHHOM, €T0 KOPHH;
NPUMEHATDH JCICHUE
MHOI'O4YIEHA HA MHOT'OYJIEH C
OCTaTKoM, Teopemy besy u
teopeMy Buera juis pemieHust
3azay.

OnepupoBaThb NOHATHIMM:
cUCTEMa JIMHEHHBIX
YPaBHEHUH, MaTpULa,
ONpEeIETUTENb MAaTPHULIBL.
Hcnoab3oBath CBOMCTBA
onpenenuTens 2xX2 nis
BBIUMCJIEHHSI €0 3HAYEHUS,
NPUMEHATb ONPEACIUTENN
JUTSI pEIIEHUS] CUCTEMBI
JIMHEUHBIX YPABHEHUM.
MogaeanpoBaTh peaiabHbIe
CUTYallUH C IIOMOILBIO
CHCTEMBI JINHEHHBIX
YPaBHEHHUH, HCCJIECA0BATH
ITOCTPOEHHBIE MOJIEIH C
IIOMOUIBbIO MaTPULL U
OnpeaenuTeNeH,
HHTEPNPETHPOBATH
ITOJIYYEHHBIN pe3ybTaT

DyHKIUH ¥ rpaguKu.

OyHKIMS, CMOCOOBI 3aTaHUs

OnepupoBarh NOHATHAMU:

Crenennas pyHkuus ¢ GyHKIIH. B3aumno | pyHKkuus, crnocoObl 3agaHus

HeJIbIM NOoKa3aTeseM oOpaTHbIe ¢byHKIMU. | GYHKLIMHU; B3aUMHO OOpaTHbIE

(12 9) Kommnosumus byHKIM. | yHKIMH, KOMITO3UIIUS
I'papux  dynkumu.  Dne- | GyHKUUH, rpaduK (QyHKIUH,
MEHTapHbIe TIpeoOpa3oBaHusl | 0OJACTh  OMpEACNeHUs |
rpaduxoB ¢yHkuii. O6IaCTh | MHOXKECTBO 3HAUYECHUI
onpefieNieHuss U MHOXECTBO | pyHKUMH, HYIM (QYHKIHUH,
3HaueHud ¢yHkuuun . Hynm | npomexyTku




byHKIUHA JIpomexyTku
3HAKO- MOCTOSIHCTBA .YETHBIE

U HeuéT- Hble (QYHKUUU
Jlepuonnyeckne  GyHKIMU
[TpomexyTku MOHO-
TOHHOCTH byHKIIU

.Makcumy- Mbl 1 MUHUMYMBI
¢yukunun  Haumbonbmiee
HalMEHbLIee 3Ha4YeHUe
(GyHKIMK Ha TpoOMe- JKyTKe
JIuHeliHas, kBanpaTuyHas u
OpoOHO-THHEHHasT  (YHKLIUU
DJeMeHTapHOE UCCIIEJOBaHUE

3HAKOIIOCTOSIHCTBA;

JIMHEeMHas, KBaJIpaTU4Has,
JpOOHO-JIMHEHHAS u
CTEIIEHHAsI byHKIMN.
BbINoOJHATL  3JEMEHTapHBIC
npeoOpa3oBaHusi  rpaduKoB
byHkumii .3HATHL M yMeTh
JAOKA3bIBATh UYETHOCTh WIH

HEYETHOCTh GyHKIMH,
NEPUOAUYHOCTD byHkuuy,
HaXOANTh IPOMEXKYTKH
MOHOTOHHOCTH byHKuuy,
MaKCUMyYMBl W MHHHUMYMBI

U MIOCTPOEHHE TPaPUKOB ITUX | QYHKIIUH, Hauboibliee U

¢ynkuuii CreneHb C LEJIbIM | HAUMEHbIIEE 3HAYCHHE

[I0Ka3aTeIeM .buHoM | pyHkuMH Ha TpOMEXKYTKE

HrroTona .CrenenHas | @opmy./1UpoBaTh "

(GyHKIUS ¢ HaTy- PaJibHbIM U | HUTIOCTPUPOBATH

LeabIM IOKaszare- JjieM . E€ | rpaduyeckn CBOMCTBA

CBO¥CTBa U rpaduk JUHEHHON,  KBaJpaTU4YHOM,
JIpOOHO-TMHEHHON u
CTEEeHHOHI byHKIUH
Beipaxkats popmyaamu
3aBHCUMOCTH MEXIY
BEJIMYMHAMU 3Hartp
ompenejeHue M CBOMCTBa
CTENEHH C  LeIbIM  IO-
Ka3aTeleMm; MOAXOIALLYIO
bopmy 3anucu
JEHUCTBUTENBHBIX YHUCEN JUIS
pelieHus MPaKTUYECKUX
3aJa4 = W TPEICTaBJICHHUS
JTAHHBIX

Apudmernueckuii KopeHb N- | ApupMeTH4YEeCKUil KOpeHb ®opmyIMpOBaTh,

OU CTEIIEHHU.
UppanmonaibHble ypaBHEHUS
(15 4)

HaTypaJbHOH CTENEHU U €ro
CBOMCTBA.

[IpeoOpazoBaHus YUCITOBBIX
BBIp)XEHUI, collepKalux
CTETIEHU U KOPHH.
HpparmonansHble ypaBHEHUS.
OcHOBHBIE METO/IbI PELLICHUS
UPPalMOHANIBHBIX YpaBHEHUH.
PaBHOCHIIbHBIE TIEpEXO/BI B
pEeIIeHUH UPPAITMOHATBHBIX
YpaBHEHUM.

CsaoiicTBa u rpaduK KOpHs N-
Oif creneHu Kak QyHKIUU
00paTHOM CTETeHu ¢
HaTypaJIbHbIM IOKa3aTeleM

3alUCHIBATH B
CHMBOJIMYECKOM (popme U
HCIIOJIB30BaTh CBOKCTBA
KOpHs1 N-0i CTETIeH! JUIs
npeoOpa3oBaHMs BBIPAKEHUM.
Haxoaurs pemenust
UppaIMOHATFHBIX YPaBHEHHH
C MIOMOUIBbIO PAaBHOCUJIBHBIX
MePEX0/I0B WM OCYIIECTBIISASA
IIPOBEPKY KOPHEH.

Crpouts rpapuk GyHKIUN
KOpHsI N-0ii CTETIeHU KaK
oOpaTHOM A QYHKIUU
CTETIEHU C HATYPaJIbHBIM
MOoKa3aTeneM

[TokazarenbHast QyHKLIMS.
IlokazarenbHble ypaBHEHUS

Crenens ¢ paiMoOHaIbLHBIM
oKa3aTejIeM U e€ CBOMCTBA.
[ToxazaTenpHas GyHKINS, €€

®opmyIMpOBaTH
onpeeeHue CTENEHH C




(10 1)

CBOMCTBA U TpaduK.
Hcnonb3oBanue rpaduka
GyHKLIMU 1715 pelieHust
YpaBHEHUM.

IToka3arenbHbIC ypaBHEHHUS.
OCHOBHBIE METO/IbI PEILICHUS
[I0Ka3aTeIbHbIX YPaBHEHUN

palrOHAJIBHBIM ITOKA3aTCIICM.

BeimonusaTe npeobpazoBaHus
YUCJIOBBIX BBIPAKEHUN,
COJZIEpKalINX CTEIICHU C
palMOHAaIbHBIM IIOKA3aTEJIEM.

HUcnonb3oBars nupposbie
pecypchl Uil IOCTPOCHUS
rpaduka mokasarenbHOMu
GyHKIMH 1 U3ydeHus eé
CBONCTB.

HaxoauTh pemenust
MMOKa3aTEeIbHBIX YPaBHCHUI

Jlorapudgmuueckast pyHKITUS.

Jlorapudwm gucia. CBoiicTBa

I[aBaTB onmpeacjacHue

Jlorapudmuueckue norapudma. JlecsTuuHbie U norapudma yucna;
YpaBHEHHS HaTypaJbHbIE JOTapU(PMBIL. JIECITUYHOTO ¥ HATYPaJbHOTO
(18 u) [IpeoOpa3zoBanue BeipaxeHuii, | morapudma. Uenoab3oBaTtb
coJIeprKalluX Jorapu@mel. CBOICTBa JOrapuPMOB ISl
Jlorapudmuueckas GpyHkuus, | mpeoOpa3zoBaHUsS
e€ cBoiicTBa U rpauK. JorapuPMHUUECKUX
Hcnons3oBanue rpaduka BBIPAXKCHHIA.
(GYHKIUH JUIS] peLIeHUs Ctpoutsb rpadpux
YpaBHEHUH. norapudmuueckon GyHKIIUU
Jlorapudmuueckue Kak 00paTHOM K
ypaBHeHUs. OCHOBHbBIE MOKa3aTeIbHON U
METO/BI pEIICHUS HCII0JIb30BaTh CBOICTBA
JorapupMHUECKUX norapupmMuuecKoi QyHKINH
ypaBHeHUH. PaBHOCUIIbHBIE JUT pEeIIeHns 3a1a4.
nepexobl B peleHHH Haxoauth perieHus
Jorapu(pMUUECKUX JorapuPpMUUECKUX
YpaBHEHUM. YPaBHEHUH € IOMOILBIO
PaBHOCHUJIBHBIX TIEPEXOJIOB
WJIN OCYILECTBIISAS IPOBEPKY
KOpHEH
Tpuronomerpuueckue Cunyc, KOCUHYC, TAHT'€HC U JlaBaThb onpejaeeHust

BBIPA)KECHMS U YPaBHEHUS

(22 9)

KOTaHT€HC YHCIIOBOTO
aprymeHnra. ApKCHHYC,
ApKKOCHHYC M apKTAaHT'€HC
YHCIOBOTO apryMeEHTA.
Tpuronomerpuueckas
OKPYXHOCTb, OIIPENETICHHE
TPUTOHOMETPHUECKUX
(byHKLINH YUCIOBOTO
apryMeHTa.

OcHoBHBIE
TPUTOHOMETPHYECKHE
dopmyisl. [IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BbIpakeHUM. Pelienue
TPUTOHOMETPHUECKUX

CHHYCa, KOCHHYCa, TAHT€HCa
Y KOTaHI'€HCa YUCIIOBOTO
apryMeHTa; a TaKxkKe
apKCHHYca, apKKOCHHYCa U
apKTaHTeHca YKca.

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUUECKHE
bopMyIbl It
npeoOpazoBaHus
TPUTOHOMETPUUECKHUX
BBIPA)KCHUI.

IIpumensTe Gopmysbl
TPUTOHOMETPHH ISl pEILICHUS
OCHOBHBIX THIIOB




ypaBHEHUU

TPUTOHOMETPHUYECKHUX
ypaBHEHUU

IlocaenoBaTenbHOCTH U
MPOTPECCUH
(10 9)

ITocnenoBaTeabHOCTH,
crocoObl 3aJaHus
MOCJIEN0BATEIBHOCTEM.
Metoa MaTeMaTUUECKOH
UHIYKIUA. MOHOTOHHBIE U
OTpaHUYECHHBIE
MOCJIEA0BATEIBbHOCTH.
Uctopus ananuza
0ECKOHEYHO MaJbIX.
Apudmerndeckas u
reoMeTpruYecKas POrpeECCUU.
beckoneuno yObiBaroriast
reOMETPUYECKAst IPOTrPECCHSL.
Cymma 6ecKOHEYHO
yOBbIBaIoOLIE reoOMeTpUIECKOn
nporpeccuu. JIMHENHBIN 1
AKCIOHEHLMAIBHBIN POCT.
Yucro e.

dopmyiia CI0KHBIX
npoueHToB. Mcnonap3oBanue
MPOTPECCUU ISl PEIICHUS
peanbHBIX 3a/1a4
MPUKJIAJHOTO XapaKTepa

OnepupoBaTh NOHATHSIMH:
[IOCJIEIOBATEILHOCTD,
CIIOCOOBI 3aIaHuUs
[IOCJIEIOBATEILHOCTEN;
MOHOTOHHBIC U
OrpaHUYEHHbIE
[TOCJIEI0OBATEILHOCTH;
HCCJIeI0BATH
ITOCJIEIOBATEILHOCTH Ha
MOHOTOHHOCTB U
OrpaHUYEHHOCTb.

[Tonyuats npencraBieHue 00
OCHOBHBIX UJESX aHAJIH3a
OECKOHEYHO MaIbIX.

JdaBaTh onpenesenue
apudmernyeckoil u
r€OMETPUYECKON IIPOTPECCUM.

Jloka3pIBaTh CBOICTBA
apu(pMETHIECKON 1
r€OMETPUYECKON MTPOTrPECCHH,
HaXOJIUTh CYMMY WJICHOB
MIPOrPECCHUH, A TAKKE CYMMY
4JIEHOB OECKOHEYHO
yOBbIBaro1Ieil reOMeTpu4ecKoi
IIPOTPECCUM.

Hcenonb3oBarh nporpeccuu
JUISL pellieHus 3a1a4
MPUKJIIAHOTO XapakTep.

IIpumensTe popmyny
CJIO’KHBIX TIPOIIEHTOB JISI
peleHus 3a1a4 U3 peanbHoil
NPaKTHKH

HenpepriBHble QyHKIIUY.
IIpounsBoaHas
(20 9)

HenpepriBHble QYHKIIUN U UX
cBoicTBa. Touka pa3pbiBa.
AcuUMITOTHI TpauKOB
¢bynkuunii. CBoiicTBa
(GyHKIUI HETIpepbIBHBIX Ha
oTpe3ke. Meroa HHTEpBAJIOB
JUISl pEeILIEHNs] HEPABEHCTB.
IIpuMeHeHne CBONCTB
HENpPEPBIBHBIX PYHKIMN 1J1s
pelieHus 3a1ay.

IlepBas u BTOpas
IPOU3BOJIHBIE (PYHKIIUH.
Onpenenenue,

OnepupoBaThb NOHATHUIMM:
(byHKILMS HeTpepbIBHAS Ha
OTpe3Ke, TOUKa pa3phiBa
(byHKLINH, aCUMIITOTA

rpaduka QyHKIUH.

IIpuMeHsATH CBOICTBA
HENpepbIBHBIX (QYHKINHA 1151
pelieHus 3a1ay.

OnepupoBaTb NOHATHSIMM:
niepBasi ¥ BTopast
MPOU3BO/IHBIE (DYHKIINY,
MOHUMAaTh GU3NUECKUM U




T€OMETPUUYECKUN U
(bU3HYECKUI CMBICT
MPOU3BOAHOMN. Y paBHEHUE
KacaTeJIbHOU K TpaduKy
GyHKIHH.

IIpou3BOHBIE 2TIEMEHTAPHBIX
bynakuwmii. [IponsBoaHas
CYMMBI, IPOU3BECHMUS,
YaCTHOTO ¥ KOMITIO3ULIUU

byHKIUI

TEOMETPUUYECKUI CMBICT
MIPOU3BOAHOM; 3aMUCHIBATH
YpaBHEHUE KacaTEIbHOM.

BbruncasTe Nponu3BOIHBIE
CYMMBI, IIPOU3BE/ICHHUS],
YAaCTHOTO U CIOKHOU

GyHKIHH.

M3yuyarTs npousBoaHbIE
AIIEMEHTAPHBIX ()YHKIIHA.

Hcnoan3oBarh
F€OMETPUYECKUH U
¢bu3nvecKuii CMBICI
MIPOM3BOTHOM IS peIlIeHuUs
3a1au

IloBTOpEHuUe, 06001IEHHE,
cUcTeMaTH3anus 3HAHNI
(59)

OcHOBHBIE TIOHATHS Kypca
anreOpsl u Haya
MaTeMaTu4decKkoro aHaumsa 10
Kjacca, 000011IEHNE u
cucTeMaTH3aIus 3HaHui

IIpumeHnsaTh OCHOBHBIE
IOHATUS Kypca anredpsl U
Hayal MaTE€MaTH4YeCKOro
aHalM3a U1 peLIeHUs 3a1ady
U3 pEaJbHOW KU3HU U IPYTUX
IIKOJIBHBIX IIPEIMETOB

11 xnacc
Ha3zBanue pa3jgeiia
(TeMbI) OcHoBHOE coJiep;KaHue OCHOBHbIE BHIbI
TEeMBI
(KOJIM4€eCTBO YaCOB) paszena(Temer) AeATeJIbHOCTH
00y4arouuxcs

[IpousBonHas .MccnenoBanue
(GyHKIUH C TOMOIIBIO
MIPOU3BOJHOMN

(27 u)

ITpon3BoHBIE 2IEMEHTAPHBIX
dbynakuwmii. [IponsBoaHas
CYMMBI, IPOU3BECHMS,
YaCTHOT'O ¥ KOMITO3UIIUU
¢bynkuuit . [Ipumenenue
IIPOU3BOJHOM K
UCCIeIoBaHHIO (PYHKIUI Ha
MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxnenne
HauOOJIbIIEr0 U
HaMMEHBIIIETO 3HAYECHUS
HenpephIBHON (YHKIIUU HA
OTpE3KeE.

IIpuMeHeHne Mpou3BOIHON
JUTS HAXOXKJICHUS
HAWIY4ILIEero peueHus B
NPUKIIAJHBIX 33/1a4ax, JUIs
OTpefieNIeHUs] CKOPOCTH U
YCKOpEHHUs Ipoliecca,
3alaHHOTO (POPMYION MK
rpauKoM.

Komnosumms gyHkumid.

OnepupoBaTb NOHATHAMM:
nepsasi U BTopas
POU3BOJIHBIE (DYHKIINY,
MOHUMATh (PU3NUECKUN U
TrEOMETPUUYECKUI CMBICIT
MPOU3BOAHOM; 3aMUCHIBATH
YpaBHEHUE KacaTEIbHOM.

BoryuciasaTe nNpon3BoIHbIE
CYMMBI, IIPOU3BE/ICHHUS],
YaCTHOT'O U CJIOKHOU

byHKIMN.

M3yuarh npon3BoaHbIE
AIIEMEHTAPHBIX (YHKIIMH.

Hcnoas3oBatb
TEOMETPUYECKUN U
(UBUYECKUN CMBICIT
IIPOU3BOIHON Ul PEIICHUS
3a1a4uCTpOUTH rpapux
KOMITO3ULIUH (DYHKITHI ¢




['eomeTpuueckue oOpa3s
YPAaBHEHUI U HEPABEHCTB Ha
KOOpJAMHATHOM IIOCKOCTH

ITOMOUIBIO DJIEMEHTApPHOTO
UCCJIEIOBAHNS U CBOWCTB
KOMITO3ULIMH.

Crpouthb reomeTpudecKkue
00pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAMHATHOU
IJIOCKOCTH.

Hcnoan3oBarb
IIPOU3BOJHYIO JUIS
UCCIIeIOBaHMS (PYHKIIMH Ha
MOHOTOHHOCTb ¥
AKCTPEMYMBI; HAXOAUTh
HauOoJIblIIee M HAUMEHbLIIEe
3HAa4YeHUs1 QyHKIUU
HEIPEPBIBHON Ha OTPE3KE;
Crtpours rpadpuku GyHKIUH
HA OCHOBaHHUH NPOBEAEHHOTO
UCCIIEIOBaHMUSI.
Hcnoan3oBarb
IIPOU3BOJHYIO JUIS
HAXO0XACHUS HaWIy4Ilero
pEILIEHNUs B IPUKIIAIHBIX, B
TOM YHCJIE COLIMATIBHO-
HYKOHOMHYECKUX, 3a1a4ax, I
OIpEIeNIEHUs] CKOPOCTH U
YCKOpEHHUs Ipolecca,
3aJJaHHOTO (pOopMyION MK
rpadukom.

IMosyuaTs npeacrasiieHue o
IIPUMEHEHUN TPOU3BOJHON B
Pa3JIMYHBIX OTPACISAX 3HAHUU

[lepBooOpazHas u uHTErpa
(12 9)

[TepBooOpa3Hasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX.
[TepBooOpazubie
AJIEMEHTAPHBIX (QYHKIUH.
ITpaBuita HaXOXIEHUA
epBOOOPa3HBIX.

Wurerpai. I'eoMerpudeckuii
CMBICIT MHTETpaja.
Brrancnenne onpeaenéHHOro
WHTEerpaja mno Gpopmyie
Herotona-JleitOnumna.
[IpumeneHnne uHTErpasIa s
HaXO0XAECHUs Iuiouaaen
IUIOCKUX GUryp U 00BEMOB
FEOMETPUYECKUX TEIL.
[Ipumeps! pemenuit

QG hepeHIaTbHbIX
YpaBHEHUU.

OnepupoBaTh NOHATUSIMH:
nepBooOpaszHas u
OIPEIETICHHBIN UHTETPAI.
Haxoauth nepBooOpa3Hble
3JIEMEHTApHBIX QYHKIUN U
BBIYUCIISAITH HHTErPAIT TIO
¢dopmyne HeroTona —
JleiiOHuna.

HaxoauTtp momanay miockux
¢buryp u 00BEMBI TEI C
MOMOILBIO ONPENENEHHOTO
UHTETpaa.

3HaAKOMUTBCH C
MaTeMaTHYECKUM
MOJICJINPOBAHNEM Ha IIPUMEPE
TG depeHIaIbHbIX
YPaBHEHUM.

IHonyyars npeacTaBieHue O
3HAYECHUU BBEICHUS NTOHATUS




MHTETpasa B pa3BUTUU

MOKa3aTeNbHbIE U
lmorapuMuYeCcKre HEPAaBEHCTB

(15 1)

MOKa3aTeNNbHbIX U
JorapupMUUECKUX
HEPABEHCTB.

OcHOBHBIE MCTOABI pCHICHUA
MPPALMOHATIBHBIX
HEPaBEHCTB.

I'paduueckue MeTo b1
pemiCHuA nppalluOHAJIbHBIX,
MIOKAa3aTeNbHbIX U
JorapupMUUECKUX
YPaBHEHUI U HEPABEHCTB

MaTeMaTHKU
I'paduxu Tpuronomerpuueckue Hcnoas3oBath uupposbIie
TPUTOHOMETPUYECKUX GbyHKIMH, UX CBOWCTBA U pecypchl Uil IOCTPOCHUS
(GyHKIHH. rpaduKu. rpauKoB
Tpuronomerpuueckue OTt60p KOpHE TPUTOHOMETPUYECKUX
HEpaBEHCTBaA TPUTOHOMETPUUECKUX (GYHKIIUY ¥ U3YICHHS HX
(15 ) YPaBHEHUH C TOMOILBIO CBOJCTB.
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH. Pemats
Pemenie TPUTOHOMETPUYECKHUE
TPHrOHOMETPHYECKHX YPaBHEHUS U OCYILIECTBIATH
HepABEHCTB 0TOOp KOpHEii C NOMOILIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH.
I[IpumensTes Gopmysl
TPUTOHOMETPHUH JIJISL PEIICHUS
OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX
HEPABEHCTB.
Hcnoab3oBaTh Hu(ppoOBbIE
pecypcsbl [UIsl IOCTPOSHUS U
UCCIIeIOBaHUs TpapuKOB
byHKIUI
Uppaunonanbheie, OcHoBHbIe MeTOo bl petieHust | [IpumMeHsaTH cBOlCTBa

IIOKa3aTeIbHON U
norapu@muueckor GyHKIUI
K PEIIECHUIO [TOKA3aTEIbHbIX U
JorapuPpMUUECKUX
HEPaBEHCTB.

Oo6ocHoBaThL
PaBHOCHIILHOCTB TIEPEXOJIOB.

PemaTs uppanmonagbHbie
HEPABEHCTBA.

Hcnoan3oBath rpaduueckue
METO/bl U CBOMCTBA
BXOJISIINX B YpaBHEHUE UITH
HEPaBEHCTBO (YHKITUI TSt
peleHus 3a1a4u

Cucremsl palliOHaIbHBIX,
UppaliOHATILHBIX
IIOKAa3aTeNIbHbIX U
Jorapu(PpMUUECKUX
ypaBHEHUH

(8u)

CucreMa 1 COBOKYITHOCTh
YpaBHEHUM.

PaBHOCHUIIBHBIE CUCTEMBI U
CHUCTEMBI-CIIEJICTBHSL.
OcHOBHBIE METO/IBI PELLICHUS
CHCTEM U COBOKYITHOCTEU
palMOHAIBbHBIX,
VPPALMOHAIBHBIX,

OnepupoBaTb NOHATHSIMM:
CUCTEMa U COBOKYITHOCTb
YPaBHEHUH U HEPABEHCTB;
pelleHne CUCTEMbI HITN
COBOKYITHOCTH;
PaBHOCUJIbHBIE CUCTEMBI U
CUCTEMBI-CIIEJICTBHSI.
Haxoaurs pemenns cucreM




NOKa3aTeIbHbIX U
JorapupMHUUECKUX
YpaBHEHUH.

IIpuMeHeHne ypaBHEHUN,
CHCTEM M HEPAaBEHCTB K
PEILIEHNI0 MaTEMaTUYECKUX
3ajia4 M 3a/1a4 U3 Pa3In4HbIX
oOnacTell HayKu U peajlbHOI
KHU3HU, UHTEpIpeTalus
IIOJIyYEHHBIX PE3yJIbTaTOB

Y COBOKYITHOCTEH EJBIX
palMOHAIbHBIX,
UPPALMOHATIBHBIX,
MOKa3aTeJbHBIX U
Jorapu@pMUUEecKUX
YpPaBHEHUM U HEPABEHCTB.
IIpuMeHATH cUCTEMBI
YPaBHEHUH K PEILICHUIO
TEKCTOBBIX 3a/1a4 U3
pa3IMYHBIX 00JlacTel 3HAHUI
Y peajbHOM KU3HU;
HHTEPNPETHPOBATH
MIOJIyYEHHBIE PEIICHUSI.
Hcnoab3oBath nudpoBse

pecypcehl

CraTucTuKa ¥ TEOpUs
BEPOSITHOCTEH, JIOTUKA U
KOMOHWHATOpHKa

(104.)

DJIeMEHTapHBIC U
CJI0’KHBIE COOBITHS.
Paccmotpenue cinyuaes:
BEPOATHOCTH CYMMBI
HECOBMECTHBIX COOBITHI,
BEPOSITHOCTD
MIPOTUBOTIOJIOKHOTO COOBITHSI.
ITousTHe 0 HE3aBUCUMOCTH
COOBITHA. BepositHOCTh M
CTaTHCTHUYCCKAS YacTOTa
HACTYIUICHHSI COOBITHSI.
Perennie mpakTu4ecKux
3a/1a4y C MpUMEHEHHUE
BEPOSITHOCTHBIX METOJIOB.

CrnydaiiHble BETUYUHBI.
LlenTpanbpHbIE TEHIEHITUH.
Mepsl pa3bpoca

OmnepupoBath Ha 0a30BOM
YpPOBHE OCHOBHBIMH
OonurcarTrcJIbHbIMN
XapaKTEePUCTHKAMHU
YHUCIIOBOrO Habopa: cpenHee
apuMeTHUECKOe, MeauaHa,

HauOoJiblliee ¥ HAMMEHBIIEEe
3HAYCHUS;

omepupoBath Ha  0a30BOM
YpOBHE TOHSATUSMHU: YacTOTa
U BEPOATHOCTb  COOBITHS,
CIIy4aifHBIN BBIOOD, OIBITHI C
PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSMU;
BBIYHCTISTH BEPOSTHOCTH
cOOBITHIT HA OCHOBE TOJICUETa
YHCIIa KCXOJIOB.

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aINsI 3HAaHUH

(15 )

OcHOBHBIE TIOHATHUSA U
METO/IbI Kypca, 00001IeHne
CUCTeMaTH3aIHsl 3HAHHHA

MopenupoBarb  peajbHBIE
CUTYallUu Ha SI3bIKE anreOphl,
COCTaBJIAITH BBIPAXXEHUS,
YpaBHEHHUs, HEPaBEHCTBA U UX
CUCTEMBI 110 YCJIOBHIO 3aJauH,
HCCIe0BATh  [TIOCTPOCHHbBIE
MOJIEIM C HCIOJIb30BAHUEM
anmapara anreopsl,
HHTEPNPETHPOBATH
MTOJTYYEHHBIN pe3yJbTar
Pemarh npuknaaHble 3a1auu,
B TOM 4YHCIE COLMAIBHO-
HKOHOMUYECKOTO u
(bU3UIECKOTO Xapakrepa,
cpeiacTBaMu  anredpel U
MaTeMaTHYECKOT0 aHaJlnu3a




PABOYASA ITPOT'PAMMA YYEBHOI'OKYPCA «I'EOMETPUS»

LEJIM U3YYEHUA YYEBHOI'O KYPCA

['eomeTpusi sIBIsCTCS OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHus, TaK Kak oOOecCleurMBaeT BO3MOXXHOCTh  HM3YUYCHHS  JUCHIHUILUIHH
€CTECTBEHHOHAYYHON HANPAaBICHHOCTH U IMPEIMETOB I'YMaHUTAPHOrO IIUKIIA . [TOCKOIBKY
JIOTUYECKOE MBIIIICHHE, (GOPMHUPYEMOE IIPH HM3YYEHHH OOyYarONIMMHCS MMOHSITHHHBIX
OCHOB T'COMETPHH, IPH JAOKA3aTEIIbCTBE TEOPEM M IMOCTPOCHUU IETMOYKH JIOTHYECKHUX
YTBEPIKJICHUN IIPU PELIEHUN I'€OMETPUYECKUX 3aJ71a4, YMEHHUE BBIJIBUIaTh U OIIPOBEPraTh
TUITOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS MPH PEHICHUM 33J1a4 €CTECTBEHHOHAYYHOT'O
[MKJIa, B YACTHOCTH (PU3MUECKUX 3a/1ad .

Ilenb ocBOEHHUs mporpaMMbl yueOHOTro Kypca «I'comeTpusi» Ha yriyOJIEHHOM ypOBHE
— pa3BHUTHE WHIUBUIYAIbHBIX CIIOCOOHOCTEH 00YyYarONUXCsl IPU U3YyUYECHUNU T€OMETPHH,
KaK COCTaBIAIOIICH mpeaMeTHOW obnactu «Marematuka W HH(POPMATHKa» dYepes
obecrieyeHUEe BO3MOKHOCTH IIPHOOpPETEHHMsT W HCIIOJB30BaHHUS Ooliee IyOOKHX
reOMETPUYCCKUX 3HAHUN W JACHCTBUN, CICIU(PUIHBIX T€OMETPUU, U HEOOXOIUMBIX JIsS
YCIIEHTHOTO  MPO(GECCHOHAIBHOIO  O0pa30BaHMUs, CBSI3aHHOTO C  HMCIOJIB30BAHHEM
MAaTCMATUKUA .

[IpuopuTeTHRIMH 3ajladyaMH  Kypca TIE€OMETpPHHM Ha yriyOJEéHHOM YypOBHE,
pacCIIHPSIOMIMMH Y YCUIIUBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBISTFOTCS:

® paclIMpeHue IPEACTaBICHUS O TIEOMETPUM KAK YacTH MHUPOBOM KYJIBTYpPbl U
(hopMHUpOBaHHE OCO3HAHUS B3aUMOCBS3H T'€OMETPHHC OKPYYKAFOIIIMM MHUPOM;

e (GopMHpOBaHHE MPEACTABICHUS O MIPOCTPAHCTBEHHBIX durypax Kak o
Ba)KHCﬁMHX MaTEMATUYCCKHUX MOACIISX, ITO3BOJIAKOIINMUX OIIMChIBATH U I/I3y‘-IaTI) paSHI)Ie
SIBJICHUST OKPYXKAIOIIer0 MHUpa; 3HAHWE IMOHATHHHOrO armapara [0 pasleiny
«CrepeomMeTpus» INIKOJILHOTO Kypca T€OMETpHH;

[ ] (bOpMI/IpOBaHI/Ie YMCHI/UI BJIAZACTh OCHOBHBIMU ITOHSATHUAMHU O HpOCTpaHCTBCHHBIX
(¢urypax M UX OCHOBHBIMHU  CBOICTBaMHU; 3HaHHME TeopeM, (OpMyJl M yMEHHE HX
MPUMEHSITh;, YMEHHUS JOKa3blBaTh TEOPEMbl W HAXOIUTh HECTAaHJIAPTHBIC CIOCOOBI
pelieHus 3anadg;

e (QopMupoBaHHME YyMEHHUs paclO3HaBaTh Ha YepTekKaxX, MOJICNISIX U B PEATbHOM
MHpE MHOTOTPAHHHUKH U TeJla BPAIllCHHsI; KOHCTPYHUPOBATh TEOMETPUUYCCKHUE MOJICIIH;

e (¢opMHpOBaHME TTOHMMAHHUS BO3MOXXHOCTHM aKCHOMAaTHYECKOIo IOCTPOEHUs
MaTeMaTU4YeCKUX Teopui; (opMHUpoBaHME TMOHMMAHHUS POJM AKCHOMATUKU IIPHU
IPOBEJICHUN PaCCyXICHUM;

e (QopMHupOBaHHE YyMEHMS BIAJEThb METOJAMHU JI0Ka3aTeJIbCTB M  aJITOPUTMOB
pELIeHNs; YMEHHUSI UX IPUMEHSTh, MPOBOJAWUTH JOKa3aTEJIbHBIE PACCYXIACHUS B XOJE
peLICHUsT CTEPEOMETPUYECKUX 3aJad M 3a4a4 C [PAKTUYECKUM COLEPKAHUEM;
(hopMupoBaHUEe TpPEACTABICHUS O HEOOXOJMMOCTH JOKa3aTeJIbCTB MPU OOOCHOBaHUU
MaTeMaTUYECKUX YTBEPKIACHUN M PO AKCUOMATUKU B IIPOBEACHUU JEIYyKTHBHBIX
paccyXIeHUIl;

® Da3BUTHUE U COBEPLICHCTBOBAHNE MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
obyuaronumxcs, IMO3HAaBaTEJIbHOM AKTHUBHOCTH, HCCJIEIOBATEIbCKUX YMEHMH,
KPUTUYHOCTU MBILLICHUS, UHTEPECa K U3YYECHUIO T'€OMETPUH;

e (QopMupoBaHHEe (PYHKIMOHAJIBHOM TIpPaMOTHOCTH, PEJIEBAHTHONH TI'€OMETPHUH:
YMEHHUSI  pacIliO3HaBaThb  MPOSBJICHUS  TI'€OMETPUYECKHX IOHATUH, OOBEKTOB U



3aKOHOMEPHOCTEM B peaJbHBIX JKU3HEHHBIX CHUTyallUsX W TIPU H3YUYEHUU JPYTHUX
y4eOHBIX TPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOJACITMPOBAHUS
peanbHBIX CHUTYaIHH, HCCIICJIOBAHUSI  TOCTPOCHHBIX MOJEJeH, HWHTEepIpeTaluu
MOJyYEHHBIX PE3yJIbTATOB .

OcHOBHBIE coOJiep)KaTelibHbIe JMHUH Kypca «l'eomerpum» B 10—I11 kiaccax:
«IIpsiMblE M IUIOCKOCTH B HIPOCTPAHCTBE», «MHOrorpaHHukm», «Tema BpalleHUs,
«BeKTopbI 1 KOOPAMHATHI B IPOCTPAHCTBEY», «/IBM)KEHHSI B IPOCTPAHCTBE) .

CdopmynupoBannoe B denepabHOM roCy1apCTBEHHOM 00pa30BaTEIBLHOM CTaHIApTE
cpeaHero oOmero o0pa3oBaHUs TpeOOBAaHHWE «YMETh OIEPUPOBATH TOHATHUIMUI,
pEJIEBaHTHBIX TI'€OMETPpHH Ha yriayOonéHHoM ypoBHe oOyuenus B 10—11 kiaccax,
OTHOCUTCSI KO BCEM COJIep>KaTelbHbIM JIMHUSIM Y4eOHOro Kypca, a (GpopMuUpOBaHHE
JIOTMYECKUX YMEHHI paclpenessieTcss He TOJIbKO MO COAep KaTeJIbHBIM JIMHUSM, HO U I10
ronam oOyuenus . Coxaepxanue o00Opa3oBaHHsA, COOTBETCTBYIOIIEE IIPEIMETHBIM
pe3yabpTaTaM OCBOCHHSI paboueil mporpamMMbl, pacupenesiéHHBIM MO rojaM OOy4YeHHs,
CTPYKTYpPHPOBAHO TakKUM OOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM, IPHUHIUITHAIBHBIM
BOIlpocaM oOydaroluecss o0pamaiuch HEOJHOKPATHO . DTO IO3BOJISIET OPraHU30BaTh
OBJIAJICHUE TEOMETPUYECKHUMHU TMOHSITUSAMU U  HaBBIKAMH  TMOCJIEIOBATEIIBHO U
MOCTYNaTeIbHO, C COOJIOJICHUEM TMPUHLMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYATh B OONIYIO0 CUCTEMY I'€OMETPUUYECKHUX MPECTABICHUI 00yJaroOmnXCsl, paciIupsis
u yriryoursist e€, o0pasyst IpOYHbIE MHOKECTBEHHBIE CBSI3H .

Ilepexon K N3y4EHUIO TEOMETPUHU Ha YIITyOJIEHHOM yPOBHE TTO3BOJISIET:

— co3aath ycinoBus i AuddepeHnuanuu oOy4eHus, MTOCTPOSHUS WHIWBHUIYTbHBIX
00pa3oBaTENbHBIX MPOTPaMM; OOECIICUHUTHh YIIIYyOJNEHHOE H3y4YeHHE TEOMETPUM Kak
cocTtaBJisitonIel yueOHoro npeamera «MaTtemaTukay;

- HOATOTOBUTH O0YYAIOIIMXCS K TPOJOJDKEHUIO U3YUEHUSI MATEMATUKU C YUETOM

BBIOOpa Oyaytiel npodeccuu, obecrneyrBasi IPEEeMCTBEHHOCTh MEXTy OOIIUM U
npodecCHOHaIbHBIM 00pa3oBaHUEM

IIJTAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOUEN
IMPOT'PAMMBI

OcBoenue yuebHOro Kypca «l'eoMeTpusn»» Ha ypOBHE CpeIHEro oOiiero oOpa3oBaHUs
JIOJHKHO —o0ecrneyuBaTh JOCTHKEHHE CIEAYIONIMX MPEAMETHBIX 00pa3oBaTelbHBIX
pe3yJIbTaTOB:

10 kiaacce

CB00OOJIHO ONEpPHUPOBATH OCHOBHBIMHM MOHSTHUSMHM CTEPEOMETPUU IPU PEHICHUHU 3a1ad U
MPOBEJECHUN MaTEMAaTHUYECKUX PACCYKIACHUH .

[IpUMEHSTh aKCHOMBI CTEPEOMETPHUH U CJIEJICTBUS U3 HUX MPU PELICHUH T'€OMETPUYECKUX
3amad .

KrnaccuduinupoBaTe B3aMHOE pacloIoKEHUE NPSMBIX B IIPOCTPAHCTBE; MIOCKOCTEH
B IIPOCTPAHCTBE; NMPSIMBIX U MJIOCKOCTEH B IIPOCTPAHCTBE .

CBOOOTHO OIEepUpOBaTh  TOHSATHUSIMH, CBS3aHHBIMH C  YIJIAMH B NIPOCTPAHCTBE:
MEXKy IPSIMBIMHU B IIPOCTPAHCTBE; MEXTY MPSMON U TUIOCKOCTBIO .
CB00OOIHO ONIEPUPOBATH MOHATUSMH, CBA3aHHBIMU C MHOT'OTPAHHUKAMH .

CB0OOJTHO pacmo3HaBaTh OCHOBHBIE BHJABI MHOTI'OTPAaHHUKOB (MpHU3Ma, MHpPaMUJA,
MPSMOYTOJIBHBIA Mapauiesienunes, Kyo) .

KiraccupunmpoBath MHOTOTpaHHUKH, BEIOMpPAasi OCHOBaHUS IS KJIACCH(UKAIUH .
CBOOOHO OINEpHUpPOBaTh TOHITHSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
MIJIOCKOCTBIO .



BrimonHATh mapamienbHOe, LEHTPATbHOE U OPTOrOHAIBHOE MPOECKTHpPOBaHHE (UTYyp Ha
IJIOCKOCTB; BBIMOJHATH N300pakKeHUs PUryp Ha IMIIOCKOCTH .

CtpouTh CeYeHHsT MHOTOTPAHHUKOB Pa3IMYHBIMA METOJAMH, BBINOJHATH (BBIHOCHBIC)
MJIOCKHE YEPTEKHU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY, CHH3Y .
BpruucasaTte  miomaayM  IOBEPXHOCTEH  MHOIOTPAaHHUKOB — (IIpu3Ma, IHMpaMuia),
reOMeTPUUECKUX TeJl C MPUMEHEHUuEeM (popmyi .

CB00OOIHO OmMEpUpOBaTh IMOHATHSIMHU: CUMMETpUS B  INPOCTPAHCTBE;, LEHTP, OCh M
IJIOCKOCTh CHUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPHI .

CB00OOIHO ONEpUpPOBaTh MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE .

BrimonHsaTe 1eMCTBUS HaJ BEKTOPAMU .

Pemate 3amaun Ha  OKa3aTENbCTBO MAaTEMAaTUYECKUX  OTHOLICHUM W HAaXOXKICHUE
reOMETPUYECKUX BEJIIMYMH, IPUMEHSISI U3BECTHBIE METObI [IPU PELICHUH MATEMAaTUYECKUX
3a71a4 MOBBILIEHHOI'O U BBICOKOTO YPOBHS CJIOXHOCTH .

[IpuMensATs npocTelline OPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a]1aY .

N3Bnekarp, mpeoOpa3oBeIBaTh U MHTEPIPETUPOBATH MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (UTypax, MPEACTaB-JCHHYIO Ha YepTeKaX U PUCYHKaX .

[IpuMeHATh NONMyYEHHBIE 3HAHUSI HA MPAKTHUKE: CPABHUBATHh U aHAIM3UPOBATH peajbHbIE
CUTyalluH, IPUMEHITh U3YYCHHBIC IIOHATHS B IIPOLIECCE MOMCKA PELICHUS] MaTEMAaTHYECKU
chopmynupoBaHHOW TMPOOJIEMBI, MOJECITUPOBATh pEAIbHBICE CHUTyalldd Ha  S3BIKE
F€OMETPUH, HCCIIENOBATh MOCTPOCHHBIE MOJIENM C MCIOJb30BAHUEM T'€OMETPUUYECKUX
IOHATUH M TEOpeM, ammapara aiareOphl; peliarb NPAKTUYECKUE 3aJayd, CBS3aHHBIE C
HAaXO0XKJECHUEM I€OMETPUUYECKUX BEJIIMYUH .

Nmets npeacraBieHrss 00 OCHOBHBIX 3Talax pPa3BUTUS T'€OMETPUU KaK COCTABHOM 4acTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH .

11 kaace

e CBOOOJHO OINEPHUPOBATH MOHATUSIMHU, CBA3aHHBIMU C LHUJIUHIAPUYECKONH, KOHUYECKOM
U c(pepruuecKOoi MTOBEPXHOCTIIMU; OOBSICHATh CIIOCOOBI MOJIYUYEHUS .

e OnepupoBaTh TMOHSATHUSIMH, CBS3aHHBIMH C TEJIaMH BpaIICHUs: HHJIMHAPOM, KOHYCOM,
cepoit u mapom .

ePacno3HaBarh Tena BpalleHus (LUIUHAP, KOHYC, cdepa M Imap) U OOBICHATH
CIIOCOOBI MOJTYyYEHHUs TeJ BPAIEHUS .

¢ KimaccuduumpoBats B3aMHOE pacIiofioKeHUe chepbl U MIOCKOCTH .

¢ BEIUNCHATH BEJIMYUHBI 3JIE€MEHTOB MHOTOTPAaHHUKOB W TeJl BpallleHUs; O0O0BEMBI U
IUIONIAAY TOBEPXHOCTE MHOIOTPAHHUKOB U TEJI BPAIEHUs, TEOMETPUYECKUX TENI C
pUMeHeHueM (hopmyI .

e CBOOOIHO ONEpUPOBATH HOHSITUAMHU, CBI3aHHBIMHU C KOMOWHAIIUSIMHU TeJI BpallleHUs U
MHOTI'OIPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B c(pepy M ONMHMCAHHBIA OKOJIO Cpepsl;
cdepa, BucaHHasi B MHOTOTPAaHHHUK WJIM TEJIO BPAIICHUS .

e BbUUCHATH COOTHOLICHUS MEXAY IUIOLIAIIMU MOBEpXHOCTEH U 00bEMaMu TOAOOHBIX
Tell .

e 1300paxkarh u3ydaemble (UIYpbl; BBINOJHATH (BBIHOCHBIE) IIJIOCKHUE YEPTEXKU U3
PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHUS
TE€Jl BpallECHUS .

e lI3BNI€KaTh, UHTEPIPETUPOBATH U MTPEOOPA30BBIBATHh MH(OPMALIMIO O TPOCTPAHCTBEHHBIX



reoMeTpuueckux Qurypax, mpeJcTaB-JICHHYIO Ha dyepTekax U PUCYHKaX .

CB0OOOAHO OMEPUPOBATH MOHSITUEM BEKTOP B MPOCTPAHCTBE .

e BuImmonHATHE onepanuu HaJa BEKTOPaMH .

3a/aBaTh IIOCKOCTh YPABHEHHUEM B JICKApTOBOM CHCTEME KOOPIAWHAT .

e Pemate reoMeTpUYEeCKHE 3aJlaud Ha BBIYHCICHHE YIJIOB MEXAY HPSIMBIMHA u
IUIOCKOCTSIMU; BBIYMCJICHHE PACCTOSHUM OT TOYKM JO IUIOCKOCTH; B IIEJIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOJIa TIPU PEIICHUU .

e CBOOOHO OINEpUpOBaTh MOHATHUSIMHU, CBSI3aHHBIMH C JIBHDKEHHEM B IIPOCTPAHCTRBE;
3HATHh CBOMCTBA IBUXKECHUM .

e BhINMoNHATH U300paKEHUs] MHOTOTPAaHHUKOM M TeJl BpallleHUs TPU NapajuieIbHOM
IepeHoce, LEHTPAJIbHOW CUMMETPUH, 3€PKATBHOM CUMMETPUU, HMPU MOBOPOTE BOKPYT
NPSIMOIL; peoOpa3oBaHus MOIO0OUS .

e CTpOWTh CEUYEHUs] MHOTOIPAHHUKOB U TEJI BPAIICHUS: CEUSHUS IIIIMHIpa (TTapauieIbHO
U TMEPHEHAUKYISIPHO OCH), CeUeHHs] KOoHyca (mapajuiesibHOe OCHOBAHHIO U MPOXOJISIICe
yepe3 BEpLIMHY), CEUYEHUs LIapa .

e llcrionp30BaTh METOABI TMOCTPOSHHSI CEYEHMI: METOJ| CJIEJAOB, METOJ BHYTPEHHETO

MMPOSKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH MIOCKOCTH .

e Jloka3pIBaTh T€OMETPUYCCKUE YTBEPIKIACHHUS .

o [IpumensaTy reomeTpuueckue (akThl Uil PEIIeHUS CTePEeOMETPUUECKHUX 3ajad,
MpEeAIoIaralonux HECKOJIBKO IaroB PEIICHUs], €CJIU yCIOBHUSI MPUMEHEHUS 3aJaHbl B
SIBHOM W HEsIBHOU (popme .

ePemarh 3a7aun Ha J0Ka3aTEJIbCTBO MATEMAaTUYECKMX OTHOLIEHUN M HaXO0XIAEHUE
FeOMETPUYECKUX BEJIMYMH .

e [IpuMeHsATH IpOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU
pELLIEHUN CTEPEOMETPUUECKUX 3a]ad .

e [IpuMeHATh IOJy4YEHHbIE 3HAHUS Ha IpaKTHUKE: CpaBHUBATh, aHAJIU3UPOBATh U
OLIEHUBATh peaJIbHbIE CUTYaAlIMH; IPUMEHATh U3YyUEHHbIE IMOHSITHUS, TEOPEMBI, CBOMCTBA B
Iporecce IMOUCKAa PELICHHs MaTeMaTU4YecKd CPOpMYJIUPOBAaHHON  MpPOOJIEMBI,
MO/JIEJIUPOBAaTh peajbHblEe CUTyallUM Ha SI3bIKE N€OMETPHUH, HCCIIEA0BAaTh MOCTPOCHHBIE
MOJIEJIU C MCIIOJIb30BAaHUEM TI€OMETPUYECKUX MOHATHI U TEeOopeM, amnmapara aiareopsl;
pelIaTh NpaKTUYECKHE 3a/1a4l, CBA3aHHBIE C HAX0XKIECHUEM I€OMETPUYECKUX BEJIMYMH .

e lIMeTh mpencTaBiieHHs: 00 OCHOBHBIX AdTalax pa3BUTHUS T'€OMETPUM KaK COCTAaBHOM
yacTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHH .

COJEPKAHUE YYEBHOI'O KYPCA

10 kiacce
Ilpamele u naockocmu 6 npocmpancmee

OcHOBHBIE TOHATHSI cTepeoMeTpuu . Touka, mpsiMasi, NJIOCKOCTb, IPOCTPAHCTBO
[TonsATe 00 aKCHMOMAaTHYECKOM IMOCTPOCHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX .

B3anMHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MTapaJIEIbHbIE
U cKpemuBaromuecs npsmele . [IpusHaku ckpenmBarommxcs npsmeix . IlapannensHocTh
NpSAMBIX M  IUIOCKOCTEH B MPOCTPAHCTBE: IMapaliesibHblE NpsSMble B IMPOCTPAHCTBE;
MapajlIeIbHOCTD TPEX MPSAMBIX; MapaJUIeIbHOCTh NPsAMOM U IockocTH . [lapamiensHoe
M IEHTpajJbHOE NPOEKTUpOBaHHE, H300pakeHue ¢uryp . OcCHOBHBIE CBOICTBa
NapajuleIbHOr0 MPOEKTUpoBaHMs . M300paxkeHue ¢Guryp B mapaaieiabHOM NPOEKLIMH .



Vrael ¢ cOHampaBJIEHHBIMH CTOPOHAaMHM; YIOJ MEXAY HPSIMBIMU B IPOCTPAHCTBE
[TapamienbHOCTh TMJIOCKOCTEH: TapajjielibHbI€ IJIOCKOCTH; CBOMCTBA MapajjieiibHbIX
mockocted . Ilpocreitmme mnpocTtpaHcTBeHHbIE (GUIypbl Ha IUIOCKOCTH: TETpadap,
napajieenunes]; IOCTPOCHUE CEYEHUH .

[lepneHAUKYJISIPHOCTh MNPSAMOM W IUIOCKOCTH:  INEPHEHAUKYJSAPHBIE MpPSIMbIE B
IIPOCTPAHCTBE, NPsIMbIE IAPAJICIBbHBIE W NEPIECHAMKYJSAPHbIE K IIJIOCKOCTH, INPHU3HAK
IEPHEHAUKYJISIPHOCTUH TIIPSMOM M IUIOCKOCTH, TEOpEMa O IPSIMOM NEPIEHIAUKYISIPHON
II0CKOCTH . OpTOoroHanbHOE NpoeKTUpoBaHue . llepneHauWKynsAp W HaKJIOHHBIE:
pacCTOsAHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JO IUIOCKOCTH, IPOCKIUS
burypsl  Ha  IUIOCKOCThb . IlepneHaMKynIsIpHOCTH  ITOCKOCTEW: IIPU3HAK
NEPIEHAUKYJISIPHOCTH IBYXIIIIOCKOCTEN . Teopema 0 TpE€X NepneHIuKyJIsipax .

Yriael B OPOCTPAHCTBE: YroJl MEXIy MpsIMOM M IUJIOCKOCTBIO; JBYTPAHHBIM yroul,
JIMHEWHBIA yroj JABYIpaHHOro yria . TpéXxrpaHHbeld U MHOrOrpaHHbIe yriibl . CBoOMCTBA
IJIOCKUX YTJIOB MHOrorpaHHoro yria . CBoWCTBa IUIOCKMX W JBYIPaHHBIX YIJIOB
TpEXTpaHHOro yria . TeopeMbl KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOTO YTJIa .

Mnuozozpannuxu

Bunapsl MHOrOrpaHHUKOB; pa3BEpPTKa MHOTOrpaHHMKa . [Ipu3ma: N-yrojbHasi mpusMa;
npsiMmasi ¥ HaKJIOHHAsT TPU3MbI; OOKOBasi W TMOJHAS  I[MOBEPXHOCTh  MPHU3MBI
[MTapannenenunen, npsAMOYTOJbHBIA MapajuleJenune]l U ero cBorucrBa . Kparualimme
IIyTU Ha MMOBEPXHOCTHU MHOrorpaHHuka . Teopema Oiiepa . IIpocTpancTBeHHas Teopema
[Mudaropa . Ilupamuga: N-yroiapHas nUpamMya; MOpaBUJIbHASA U yCEUEHHAs] MUPAMUIIBI .
CpoiictBa pébep u OOKOBBIX TpaHed mpaBwIbHONW mnupamuasl . [IpaBunbHBIE
MHOTOTPAHHHUKH: TpaBWJbHAsi TpU3Ma ¢ TIpaBWIbHAsT THUpaMuAa; MOpaBUIIbHAS
TpeyToJibHas MUpaMHUa U TPaBUIIbHBINA TeTpa’ap; kKyO . IlpencraBienue o nmpaBUIBLHBIX
MHOTOTPAHHHUKAX: OKTa’Jlp, JOJACKAAP U MKOCAIP .

Brruncienue 5»JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriel . Ilmomans
OOKOBOI MMOBEPXHOCTH U MOJIHOW MOBEPXHOCTHU TIPSi- MOW MPU3MBI, TUIOMIAAh OCHOBAHHUIA,
TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM TIpu3MeI . [1omass O0KOBOM MOBEPXHOCTH U
IMOBEPXHOCTH NPABUWJILHON MUPAMUIBI, TEOPEMA O TUIOLIAN YCEUEHHOU TUPAMU/IBI .

CuMMeTpHs B IPOCTPAHCTBE . DIIEMEHTHI CHMMETPHUN TMPABUILHBIX MHOTOTPAHHUKOB .
Cummerpust B MPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpPHUsl MapajuJiejenuIesa,
CUMMETPUS IPABUIBHBIX IPU3M, CUMMETPUS MPABWIBHOW MUPaAMHUIBI .

Bexmopuvt u koopounamut ¢ npocmpancmee

[ToHsaTHA: BEKTOpP B HPOCTPAHCTBE; HYJIEBOM BEKTOp, JIMHA HEHYJIEBOI'O BEKTOPA;
BEKTOpPbI KOJUIMHEAPHBIE, COHAIIPABIIEHHBIE U TIPOTUBOIIOJIOKHO HAIPaBJICHHBIE BEKTOPHI
. PaBeHCTBO BEKTOpOB . JIEHCTBUS C BEKTOpPAMH: CIIOKEHHWE W BBIUYMTAHHUE BEKTOPOB;
CyMMa HECKOJIbKMX BEKTOPOB; YMHOXXEHHE BeKTOpa Ha uuciao . CBOWMCTBa CIIOXXEHHS
BEKTOPOB . CBOMCTBA YMHOKEHUSI BEKTOpa Ha 4MCio . [IoHsATHE KOMIUIaHapHBIE BEKTOPHI
. IIpu3Hak KoMmiaHapHOCTH TPEX BEKTOpoOB . IIpaBuiio mapaiuienenunena . Teopema o
PA3JI0KEHUU BEKTOpPA MO TPEM HEKOMIUIAaHApHBIM BekTopaMm . [IpsmoyrosibHas cucrema
KoopauHaT B mpoctpaHcTBe . KoopauHatel BekTOopa . CBS3b MEXIYy KOOpJIMHATAMU
BEKTOpA U KOOPJIMHATAMU TOYEK . YTOJ MEXJy BeKTopaMu . CKaJsIpHOE NMPOU3BEIACHUE
BEKTOPOB .



11 kaacc

Mnozozpannuku

Buasl MHOrorpaHHUKOB; pa3BEpTKa MHOTOrpaHHuka . Ilpusma: N-yrosipHasi nmpusMma;
npsiMasi M HAKJIOHHAsl IIPU3MBbl; OOKOBas M IIOJHAs  IOBEPXHOCTb  IIPU3MBbI
[MTapamnenenunen, NpsIMOYTOJbHBIA Mapajuiejenunel U ero cBoucTBa . Kparualimme
IIyTH Ha IOBEPXHOCTH MHOTOorpaHHuka . Teopema Oiutepa . [IpocTpancTBeHHas: Teopema
[Mudaropa . [lupamuaa: N-yrojgpHas MUpaMUIa; MpPABHIbHAS U yceuEHHAs MUPAMUIBI .
CgoiictBa péOep u OOKOBBIX TpaHEeW TpaBUIBHOW mnHUpamuasl . IlpaBuibHBIC
MHOTOTPAHHMKM: I[IpaBUJIbHAs IpU3Ma MW IIpaBWIbHAs INHUpaMuAa; [IpaBUJIbHas
TpeyroyibHas NUpamMuia U NpaBUIIbHBIA TeTpasap; KyO . IIpeacraBienue o nmpaBUIIBHBIX
MHOTOI'PaHHHUKAX: OKTa’Jp, AOACKadApP U HUKOCA3IP .

BbluncineHue >5J€MEHTOB MHOTOI'pDaHHMKOB: péOpa, auaroHanu, yrael . [lmomans
OOKOBOI1 MMOBEPXHOCTH M IMOJIHOM IMOBEPXHOCTU IPsi- MO MPU3MBI, TUIOIIA b OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsIMOK Tpu3Mbl . [1momans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH ITPABUJILHON IMUPAMHU/IbI, TEOPEMA O IUIOLIAAN YCEYEHHOU MTUPAaMUIBI

CuMMmeTpus B IPOCTPAHCTBE . DIEMEHTHl CHMMETPUHN TIPABUIIBHBIX MHOTOTPAaHHUKOB
. CuMMmeTpusi B IPaBUJIIBHOM MHOI'OTPAaHHUKE: CUMMETpUS Iapajlleenunena,
CUMMETPHS IPABWIBHBIX IPU3M, CUMMETPHUsS NPABWIBHOU ITHUPaMMIbI

Tena epawenusn

[NousTus: muIMHApPUYECKas MOBEPXHOCTh, KOHUYECKasi MMOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, OOpasyrommue TmoBepxHOocTed . Tena BpamieHus: HUIWHAP, KOHYC,
yCeu€HHBIM KOHYC, cepa, map . B3zaumuoe pacmonoxxenue chepbl U IUIOCKOCTH;
KacaTeJbHasi IUIOCKOCTh K cdepe . M300paxkeHue Ten BpallleHUsT Ha TUIOCKOCTH
Pa3Béprka nmnuHapa u Konyca . CuMmmeTpust cepsl U mapa .

O0bém . OcHoBHBIE cBOiicTBa 00BEMOB Tenl . Teopema 006 00BEME MPSMOYTOJIBHOTO
napajjenenunena U ciaeAactsus u3 He€ . OOBEM NOpsIMOM M HAKIOHHOM MPU3MBIL,
HWIUHAPA, TUPaMHUABI U KOHyca . O0BEM IIapa M MIapoBOr0 CETMEHTA .

KomOuHaruu Ten BpalieHWss 1 MHOTOTpaHHUKOB . [lpu3ma, BIMcaHHAs B MFUTHHID,
OomHMCcaHHasi OKoJio IuiIuHApa . [lepeceuenne cepsl U mapa ¢ miIockocteio . Kacanwue
mapa u cdepbl IIOCKOCTHIO . [loHATHE MHOTOrpaHHUKA, OMMMCAHHOTO OKOJO Ccdepsbl,
ceprl, BIHICAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAICHUS .

[Tromaae MOBEPXHOCTH LIJIMHApPA, KOHYCa; TUlomaab cdepsl Heé yacTel .

[Tono6ue B ipoctpancTBe . OTHOIIEHHE 00BEMOB, THIOIIAICH TOBEPXHOCTEH TTOI00HBIX
¢uryp . IlpeoGpazoBanue mnomoOusi, romoreTus . PemieHue 3agad Ha IJIOCKOCTH C
WCIIOJIb30BAaHUEM CTEPEOMETPUUECKIX METOJIOB .

[TocTtpoeHne ceyeHWil MHOTOTPAaHHUKOB W TeNl BpaIllEHUS:  CEUCHHS IWIUHAPA
(mapaienabHO Y MEePHeHIUKYISIPHO OCH), CeUYeHHs] KOHyca (MapajiebHOe OCHOBAHHUIO U
MPOXOSIIiee Yepe3 BEPIIN- HY), CEUCHHS IIapa; METOJbl TOCTPOCHHS CEUYCHHI: METOJ
CJIEZIOB, METOJ1 BHYTPEHHETO MMPOEKTUPOBAHUS, METO/ IIEpeHOca CEKYIIeH MIOCKOCTH .

BeKTOpI)I U KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B ipoctpancTBe. Oniepaiiuil HaJ BeKTopamu. BekTopHoe yMHOXeHre BeKTopoB. CBOMCTBa
BEKTOPHOTO YMHOeHUs. [IpsiMoyronpHas cucreMa KoopInHaT B mpocTpaHcTBe. KoopauHaTel BEKTOpa.
Pasnoxenue Bekropa o 0asucy. KoopanHaTHO-BEKTOPHBIM METOA NPY PEIICHUH T€OMETPUIECKUX 3a1ad.

JIBHKEeHHSA B POCTPAHCTBE



JBrxenus mpoctpancTBa. OtoopakeHus. [IBrmkeHus U paBeHCTBO (uryp. OOIIne CBONCTBA IBUKCHH.

Bunb! nBrmxeHN: TapasuieNbHbIN TEPeHOC, IEHTPaIbHAS CHMMETPHS, 3€pKaIbHAS CHMMETPHSI, TOBOPOT

BOKpyT npsimoii. [IpeoOpazoBanus nogoous. [Ipsimas u chepa Ditnepa.

TEMATUYECKOE INIAHUPOBAHHUE YYEBHOI'O KYPCA

10 kaace

Ha3zBanmue

pazaesa (TemMbl) Kypca
(K0JINYeCTBO YacoB)

OcHoBHOe cofep:kaHHe

OcCHOBHBIE BU/bI
NeATEeJHLHOCTH Y4aIIuXCcsl

BBeaenne
B CTEpPEOMeTPHUI0
(124)

OCHOBHBIE ~ TPOCTPAHCTBEHHEIE
¢burypsr .

[lonsiTus CcTEpeoMeTpuu: TOUKA,
npsimasi, IIJIOCKOCTb,
IIPOCTPAHCTBO OcHoBHbIE
IpaBwIa M300pakeHUS Ha
pUCyHKE IIJIOCKOCTH,
napajijiebHbIX MMpsAMBIX
(OTpe3KoB), CEpeIMHBI OTPE3KA.
IlonsTus: IEPECEKAOIINECS
MJIOCKOCTH, repeceKaronecs
npsAaMast u IIJIOCKOCTD,
MOJIYITPOCTPAHCTBO .
MHOTOrpaHHUKH,  HM300pa)KeHue
IIPOCTEMIINX MPOCTPAHCTBEHHBIX
dhuryp, HECYIIECTBYIOMINX
00BEKTOB .

AXKCUOMBI CTEPEOMETPUU u

MEPBBIC CIECACTBUS U3 HUX .
CnocoObl  3aflaHusT TPSIMBIX U
ILUIOCKOCTEH B IPOCTPAHCTBE .
O06o03HaueHus MPSIMBIX Hu
MJIOCKOCTEN .

Ceuenus. M3o0paxenue cedeHuit
nupaMuabpl, Kyb0a W HIPHU3MBIL,
KOTOpBIE MPOXOZSAT dYepe3 Hux

pébpa H3o6pakenue
nepeceyeHHsI MOJTy9E€HHBIX
IJIOCKOCTEN PackpamuBanue

MOCTPOCHHBIX CEYCHHH pa3HBIMHU
[BETAMH .

Meton cienoB sl TOCTPOESHUS
ceuennii . CBOHCTBaA nepecedeHnit
NpSIMBIX U INIOCKOCTEN
IToctpoenue CeYeHU N B
nupamuze, Kyoe mo TpémM TouKaM
Ha p&opax . Co3maHune BEIHOCHBIX

Onpeaenssitb  IIOCKOCTH
Kak (Gurypy, B KOTOpOit
BBITTOJIHSAETCS
IUTAHUMETPUS .

Hesnatb npocreimue
JIOTHYEeCKHe BBIBOAbI U3
AKCHOMATHKH TUIOCKOCTH .

IIpuBoauTts npuMepbl
pearbHBIX 00BEKTOB,
uaeaguzanuei KOTOPBIX
SABJISAOTCA AKCHOMBI
T€OMETPUH .

HU3zyuars, NPUMEHSATH
MMPUHIUIIbL IMOCTPOCHUA
CEUCHUH .

Hcnoub3oBarh JUIs
IIOCTPOECHUS CeYeHuN
METOJl  CIeI0B,  METOJ
BHYTPEHHETO
MIPOCKTUPOBAHUS,  METOA
repeHoca ceKyuiei
IIJIOCKOCTH

Pematp
CTEpPEOMETPUUECKUE

3a/1auu: Ha OMpeJIelieHne
BHJIa CEUCHUS U
HAXOXKJICHUE ero IJI0Ian
. AKTyaJIu3UpoOBaThH
(bakThl U METO/IbI
MJIAaHUMETPHH,
peJieBaHTHBIE TeMe,
MPOBOJIUTH AHAJIOTUH .
HUcnons3oBars npu
pelieHun 3aaa4
clenyroue
IJIAaHUMETPUUECKUEe (PaKThl
U METOJbI:

yepTee W 3alUCh  IAroB Teopembl  @aneca u 0
HOCTPOSHHUS NPOIOPIHOHABHBIX
[ToBTOpEHHE IUIAHUMETPHH . OTpeskax AJITOPHTM
Teopema 0 NPOMOPLUUOHATBEHBIX AeneHus  oTpeska Ha N
orpeskax . I[TogoGue paBHbIX yactei . Teopema
TpeyroipHNKoB . Teopema Menenas .

MeHnenas . Pacu€rbl B ceyeHMsIX PaBHOGEIpEHHBIIH

Ha BBIHOCHBIX YepTEKaxX TPEYTOJbHHUK




HMcropus pa3zsutus
TUITAHUMETPUU U CTEPEOMETPUH

PaBHOCTOpOHHUIT
TPEYTrOJIbHHUK
IIpssMoyroJbHbII
TPEyroJbHUK CBolicTBO
cpenHen JIMHUHU
TpeyrojibHuka . CBOHCTBO
OMCCEKTPHUCHI yria

Tpeyroipauka . CBOHCTBO
MeJMaH TPEYTOJIbHUKA .

IIpu3znaku mo100mst
TPEYTOJIBHUKOB .

IMosyyars

NnpeACTaABIeHUA 00

OCHOBHBIX dTarax pa3BUTHUS
reoOMeTpUU KakKk COCTaBHOM
4acTH (dhynmamenTa
pPa3BUTHUA TEXHOJOTHUMN

B3aumnoe
pacioJioskeHue
NPSIMBIX

B IIPOCTPAHCTBE
6 )

Bzaumnoe pacnonoxeHue
OpSIMBIX B IIPOCTPAHCTBE
CkpemuBatouecss  OpsMble

[Ipusnaku CKPELIMBAIOIINXCS
MPSIMBIX .

[TapannenbHble psIMbIe B
npocrpanctee . Teopema o
CYyILIECTBOBAHUU u
€MHCTBEHHOCTH psIMOH

MapaJUICJIbHOM JTAaHHOW IPSIMOH,
po-  XOJsLIeH uepe3  TOUKY
IIPOCTPAHCTBA U HE JIexkKallell Ha

JaHHOH  TIpsIMOit Jlemma o
repeceyeHun napasieIbHbIX
MMpAMBIX IJIOCKOCTBIO

[TapamienbHOCTh TPEX MNPSAMBIX .
Teopema 0 TpEX mnNapaIeIbHBIX
MPSIMBIX .

TeopeMa 0 CKpELIMBAIOIIUXCS
HPSMBIX .

[TapamienbHOe NMPOEKTUPOBAHUE .
OcHOBHBIE CBOICTBA
MapajuieIbHOTO TMPOEKTUPOBAHUS
. M3o0paxkenne pasHbix Quryp B
NapaJUICIIbHON MPOEKIIUY .
IlenTpasbHass pPOEKLHUS .

Yron c COHAIPaBJICHHBIMU
CTOpOHAMHu . Yron MEXIY
NPSMBIMHU 3anaun Ha

JI0KA3aTeNIbCTBO U MCCIENOBaHuE,
CBSI3aHHBIE C PACIOJIOXEHUEM
NPsIMBIX B IPOCTPAHCTBE

Knaccupunuposarb
B3aMHOE  PAaCIIOJIOKEHHE
NpsAMBIX B IPOCTPAHCTBE,
WITIOCTPUPYS  PUCYHKaMH
W TpUBOJA TIPUMEpPHl U3
peanbHOU >KU3HU .
Jloka3pIBaTh TEOpPEMY O
CYILIECTBOBAaHUH u
CIAUHCTBCHHOCTH
napajuleJIbHOM  IIPSIMOM,
MNPOXOJSIIEH Yepe3 TOUKY

MPOCTPAHCTBA u He
Jexameh  Ha o Apyrou
HPSIMOM; JIEMMY 0

IIEPECEUCHUHN IUIOCKOCTH
IBYyMsI  HapajijieJIbHbIMHU
MPSIMBIMH; TEOPEMY O TPEX
MapajuieIbHbIX NPSIMBIX .

Jloka3piBaTh OpU3HAK
CKPEILIMBAIOIINXCS
MPSMBIX, TEeopemMy o

CKPEIIMBAOIINXCS MPAMBIX
Jdoxka3pIBaTh TEOpeMy O

paBeHCTBE YIJIOB C
COHAIPaBICHHBIMHU
CTOpPOHAMU .

OO0BACHATSD, qTO
HAa3bIBACTCS MapajuIeIbHBIM
u LEHTPAITBHBIM

MPOEKTUPOBAHUEM U Kak
BBITIOJTHSAETCS
MIPOCKTUpOBaHuEe (GUTYp Ha
TJIOCKOCTH .

Jloka3pIBaThH CBOMCTBA
mapauIe IbHOTO
MPOECKTUPOBAHUS .
HN3o0paxars B

apauleIbHOW  MPOEKLUU
pasHble  T€OMETPHUYECKHE
dburypsi .
Pemars
cTepeoMeTpruYecKre 3a1aun
Ha  JIOKAa3aTeJIbCTBO U




HCCie/IOBaHUE, CBSI3aHHBIC
C PacrmoIOKCHUEM TMPSAMBIX
B MPOCTPAHCTBE .

ITIpoBoauTs
JIOKa3aTeJIbHbIC
paccyKaeHus npu
PEIICHNH TI'€OMETPUUYECKUX
3ajad, CBSA3aHHBIX €O

B3aMMHBIM PACIIOJIOKECHUEM
MIPSMBIX B IPOCTPAHCTBE .

CpaBHUBATD,
AHAJU3HPOBATH U
OLIEHHBATH yT- BEPKICHMUS C
LEJbI0 BBISIBIICHUS
JIOTMYECKH KOpP- PEKTHBIX U
HEKOPPEKTHBIX
paccyxJIeHuH .

MojaeaupoBatb peajibHbIE
CUTyalluHW, CBSI3aHHBIE CO
B3aMMHBIM

pAacIonoXKEeHUEM MPSIMBIX B
MMPOCTPAHCTBE, Ha S3BIKE

reoMeTpuH .
HccnenoBars
IIOCTPOCHHBIE MOJEIH C
HCII0JIb30BaHUEM
FeOMETPUYECKUX HOHITHI
u TEeopeM, anmnapara
anreOpHl, UG POBBIX
pecypcoB
IMapanieabHOCTD IonATHA: MapaIeIbHOCTD MPAMOU Kiaacendpuuuposars
NpPSIMBIX U N IUIOCKOCTH B TPOCTPaHCTBE B3aMMHOE  pAacIIOJIOKEHHE
IUIOCKOCTEH B JlpusHak mapainensHOCTH MpSIMON OpsAMOM U IUIOCKOCTH B
NPOCTPaHCTBE u IJIOCKOCTH. CaoiicTBa MIPOCTPAHCTBE, MPUBOIS
(7 ). apajuIeIbHOCTH IPSIMOU u COOTBETCTBYIOIIAE HPUMEPHI
IJIOCKOCTH I'eomeTpuueckue u3 peanbHOM JKU3HU
3aJlayl  Ha  BBIUMCIEHHE | ®opMyJIHPOBATH
JIOKa3aTeJIbCTBO,  CBSI3aHHBIE  C oIlpeJiesIeHNe IapalIeIbHbIX
MapajuIeIbHOCTRI0  TPSIMBIX | IPSIMOI u TJIOCKOCTH

IIJIOCKOCTEN B HIPOCTPAHCTBE
JlocTpoenue CEUYEHHS,
MPOXOJAIIEr0  4Yepe3  JIaHHYIo
MpsAMyI0O  Ha  4epre- Ke W
napajieIbHOr0 JIpyrol mps- Moi
Pacuér OTHOLIEHUI
Ilapannensnas TIPOEKIIHS,
MPUMEHEHUE NI TIOCTPOCHHSA
ceueHnid Ky0a M mapaiienenuieaa
.CpoiicTBa mapamienenuiesa u
nipu3Mbl lapannensHble mI0CKOCTH
Jlpu3Hakyu mapanienbHOCTH JBYX

IJIOCKOCTEM .Teopema 0
MapajuIeIbHOCTH u
CIUHCTBCHHOCTHN IIIOCKOCTH,

MPOXOASIIEH Yepe3 TOUKY, HE MpH-
HaJJIEXKAIYI0 JTaHHOU IUIOCKOCTH U
canenctBusgs u3  He€. CBolicTBa
napauiedbHbIX IUIOCKOCTEH: O
napauieabHOCTH NPSIMBIX
epeceyeHusl MpU NepeceyeHUun

Jdoxa3piBaTh NOpU3HAK O
MAapAJIENbHOCTH NPSIMOA U
IJIOCKOCTH; CBONCTBa
MapajieIbHOCTH MPSIMOM U
TJTOCKOCTH Pemarp
CTEPEOMETPUUECKUE 3aJauu
BBIYUCIICHUS u
JI0OKa3aTeNbCTBO, CBS3aHHbBIC
C NapajuIeIbHOCTBIO MPSAMBIX
u IJIOCKOCTEM B
MPOCTPAHCTBE Pemarsn
MPaKTUYECKUE 3aJlayd  Ha
MOCTPOEHHWE CEYEHUH Ha
yepTexax — Terpadapa @ u
napamnenenumena Pemars
CTEpEOMETPUYECKHUE 3aJ1auH,
CBSI3aHHBIE C TIOCTPOCHHEM
ceyeHui IJIOCKOCTBEO
IMpoBoauTs JIOTUYECKH
KOPPEKTHBIE JT0KA3aTeJIbHbBIE
pacCyKJICHHsI NPHU PELICHUU




JIBYX nmapasieIbHbIX
IJIOCKOCTEN TPEThEH; 00
oTpe3Kax rapasuieIbHBIX
MPSIMBIX, 3aKITIOYEHHBIX MEKITY
mapaieIbHBIMUA  THIOCKOCTSIMH;
O MEPECEUCHUH MPSIMOM C IBYyMSI
mapaaieIbHBIMA TIOCKOCTSIMU

TCOMCTPUUICCKUX 3aga4
CBsA3aHHBIX C
napaajiCiIbHOCTBIO

mockocTe! .CpaBHUBATH H
AHAJIM3MPOBATH  pEAIbHBIC
CUTyallil, CBsI3aHHBIE C
NapajIeTbHOCTBIO MPSIMON U
IDIOCKOCTH B TIPOCTPAHCTBE;
MOJEJMPOBaTh  peaNbHbIC
CUTyalliH, CBS3aHHBIE C
MapajiIeIbHOCTRIO IPSMOHN U
IDIOCKOCTH B TPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

IlepneHAUKYJISAPHOCTD
NPSAMBIX H
IUIOCKOCTEH B
NPOCTPAHCTBE

(15 9)

[ToBTOpenue: teopema Iludaropa
Ha IUIOCKOCTH, TPHUTOHOMETPUS
NPSAMOYTOJIFHOTO TPEYTOJIbHUKA.
CaoiicTBa KyOa u
HPSIMOYTOJIHOTO
napajuieNienunena.  BeraucieHne
JUIMH OTPE3KOB B KyOe W TIpsSMOy-
TOJIEHOM TapaJuIeIenuIe Ie.

[lepneHAUKYIAPHOCTD NPAMOUN U
m10cKoCTH. IIpu3Hak
MePIEeHUKYIIPHOCTH MIPSIMON U
II0cKocTU. Teopema o
CYILIECTBOBAHUU U €TUH-
CTBEHHOCTH IIPSIMOH,
MPOXOIAILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U IIEp-
MEHAUKYIISIPHOM K MIIOCKOCTH.
IInockoctu n
MEPIEHIUKYJIIPHBIE UM ITpsMast
B MHOTOTPaHHHUKAX.
[lepienauKyasip U HAKJIOHHASA .
ITocTpoenne nepneHuKyIsIpa
W3TOYKH HA MPIMYIO .
Teopema o Tpéx
MepIeHANKYIsIpax (mpsmas
u oOparHas) .
Yroa mexay
CKPEIINBAIOIIUMUCS
npstmbiMu . ITouck
MEePIIEHANKYISPHBIX TPSMBIX
C MOMOIIBIO
MEPIEeHINKYISIPHBIX
miockocte OpToroHaibHOE
MPOEKTUPOBAHUE .
[TocTpoenue ceueHuit Kyoa,
MPU3MBI, TPaBUIBHON
MHAPaMHIbI C TOMOIIBIO
OPTOrOHAJIBHOU IMPOEKLHH .
CuMMeTpHsi B IPOCTPAHCTBE
OTHOCHUTEIBHO TIJIOCKOCTH .
IliockocTu cumMeTpuil B
MHoOTrorpansukax . [Ipuznak
TIePIICHANKYIISP
HOCTHU NIPAMOU U MIOCKOCTH
KakK CJEJCTBUE CUMMETPHH .
[IpaBuibHBIE

AKTyaJm3upoBaTth (QakThl U
METOJIBI IUTAHAMETPHH,
peNeBaHTHBIE TEME, IMPOBOAUTH
aHAJIOTHH.

DopMyIHPOBATH
onpeeJIeHus:
NEPHEHIUKYIAPHBIX MPAMBIX B
MIPOCTPAHCTBE; olpesieTcHHe
npsIMOM, NEePHNEHAUKYISIPHOM K
IUIOCKOCTH.

Joka3pIBaTh! JEMMY 0
MIEPIEHIUKYIAPHOCTH IBYX
NapajuleIbHBIX ~ MNPSIMBIX K
TPETbEH MPSAMOM; TEOPEMBI O
CBS3H MEXIy NapayIeNbHOCTBIO

MPSMBIX u 150.4
MEPIEHANKYIIPHOCTHIO K
TJTOCKOCTH.

Joxa3biBaTh: TEOpEMY,
BBIPKAOIIIYIO TIPU3HAK
MEPIEHANKYIIPHOCTH MPSIMON U
IUIOCKOCTH; TEOpeMy 0
CYILIECTBOBAHUHU u
€JIMHCTBEHHOCTH MPSAMOH,

NpOXOAsIIEH Yepe3 JaHHYIO
TOUYKY WU MNEPHEHAUKYISIPHOU K
JAHHOU INIOCKOCTH.

HN3o00paxath B3aUMHO
MEPUEHIUKYIAPHBIE MIPSIMYIO
u IUIOCKOCTb.
®opmyJIUPOBATH

CBOHMCTBO IEpHEHIUKYISIpa
o OTHOIIIEHUIO K
IJIOCKOCTH .

MMoayuats
NnpeAcTaBICHUE 0

3HAYCHUH TEPICHIUKYJIApa
I Apyrux — oOjactei

HayKH (¢nzuka,
SHEpreTuKa, JIa3epHbIe
TEXHOJIOTHH), B pEaTbHOU
JKU3HU (TexHuKa,

OKpy’Karomiasi 0OCTaHOBKA)

Joka3bIBaTh




MHOTOTpaHHUKH
Pacuér paccTossHuil OT TOYKHU 0
mmockoctr. CrocoObl OMyCTUTH
MEePIICHANKYISPBI:  CUMMETPHS,
CIIBUT' TOYKHM TIO TMapauieIbHON
TIPSIMOTA. CaBur o
HernapasielbHON MpsIMOH,
U3MEHEHHUE PACCTOSHUMN

YTBEPXKIACHUS, CBI3aHHBIE C
MpoeKIued mpsMoil  Ha
IUIOCKOCTb,
HENEPHEHIUKYISIPHYIO K
STOU IPSIMOH .
Jdoka3pIBaTh TEOpEMY O
TpEX NEpHEHAUKYIApaX U

TeopeMy obpaTHyIO
TeopeMe 0 TPEX
MEepHEHANKYISIPax .
IMonyyars mnpeacraBjieHue
00 OpPTOTOHATHLHOM
IIPOCKTHUPOBAHUH .
Joka3piBaTh TEOpPEMY O
MPOEKIUU TOYKH Ha
MPAMYIO .

Pemats
cTepeoMeTpruyecKue
3a7a4H, CBSI3aHHBIE  C

MEPIEHIUKYIISIPHOCTBIO
psAMON U TIIIOCKOCTH .
Pematp MIPUKJITHbIE
3a7a4H, CBSI3aHHBIE c
HaXO0XICHUEM
T€OMETPUYECKUX BEJIMYHH .
Pemars
CTepeoMeTpUYECKUe
3a7a4H, CBSI3aHHBIC c
IIPUMEHEHUEM TEOPEMBI O
TpEX IICPIECHIUKYIIIPaX,
HAaXO0XkJI€HUEM pPACCTOSHUM,
IIOCTPOECHUEM IIPOEKLUH .

CpaBHUBaTh |
aHAJM3NPOBATH
YTBEPXKICHUST € LEJNbIO
BBISIBIICHUS JIOTMYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHuu .
AHaJIU3UPOBATH u
MO/eJMPOBaTh Ha S3bIKE
reoMeTpUH peanbHbIe

CUTyalluu, CBsI3aHHBIC C
NCPHNCHAUKYIISIPHOCTBIO

NpsIMOA M TUIOCKOCTH;
HCCJIeI0BATh

IIOCTPOCHHBIE MOJIENHU, B
TOM qHCIIe 74 c

HCIIOJIb30BaHUEM alllapara
anreopsl

Yrasl u paccTostHus
(12 )

IloBTOpCeHME: yrou MEXTY
MIPSIMBIMHU Ha IIOCKOCTH,
TPUTOHOMETPHUSI B MPOU3BOIHHOM
TPEYTOJIbHUKE, Teopema
KOCHUHYCOB .

IloBTOpCHME: yrou MEXTY

CKp€UIMBAarOIUMHCA TIPAMBIMH B
npocrpaHcree . ['eomeTpuueckue
METOAbI BBEIYUCIICHUA yIJla MCXKIY

AKTYyaJIu3upoBaTh (HaKThl
W METOJBI MJIAHUMETPHH,
pEeNeBaHTHBIE TEME,
MPOBOJUTH aHAJIOTHH .
DopMyJIHPOBATH
OTIpe/ieIeHNe IBYTPAaHHOTO
yria . Jloka3pIBaTh
CBOMCTBO paBEHCTBa BCEX
JIMHEHHBIX YIJI0B




NPSAMBIMU B MHOTOI'paHHHUKAX .
JByrpannsiii yron . CBOHCTBO
JINHEMHBIX YIJI0B ABYIPaHHOTO
yria . [lepnenaukynspHbie
IJIOCKOCTH .

CsolicTBa B3aUMHO
MEePIICHINKYISPHBIX TJIOCKOCTEH .
[MpuszHak  mepHEHIUKYISIPHOCTH

IUIOCKOCTEH; TeopeMa O MNpsiMOH
IepecedeHus ABYX IIJIOCKOCTEH

NePIEHIUKYISIPHBIX TpeThei
IIJIOCKOCTH .

IIpsisMoyTronbHBII
napa’siesenunes; Ky0;
U3MEpEeHHs, CBOMCTBa
MPSIMOYTOJIBHOTO
napauienenunena . Teopema o
JraroHaau NPSIMOYTOJIBHOTO

napajuieJIenuIesa M CIEACTBUE
u3 Heé . CrepeoMeTpuyecKue u
NpUKIagHBIE 3aJad¥, CBSI3aHHBIC
CO B3aWMHBIM PacIOJIOKEHUEM
MNPSAMBIX U INTIOCKOCTH .
IToBTOpEeHue: ckpemuBaromues
NpsiMbIe, TTapaiebHbIe
IVIOCKOCTUB CTAaHAAPTHBIX
MHororpanHukax . [Tapa
HapaJuleIbHbIX IIJIOCKOCTE Ha
CKPCIINBAKOIINXCA IMPAMBIX,
paccTosiHuEe MEXITy
CKpPCHINBAOIMINMUCS MIPAMBIMHA
B IIPOCTBIX CUTYyaLHsX .
OnyckaHue MepHeHINKYJISIPOB,

BBIYUCJICHHUC paCCTOHHI/Iﬁ oT
TOYKH 0 TOYKH; HpHMOﬁ;
IIJIOCKOCTH .

Brruucnenue paccTosSsHUN MEXAY
CKPELIMBAIOIIUMHUCS MPSIMBIMH C
MTOMOIIBIO MePIIeHANKYIIPHON
MIJIOCKOCTH .

TpéxrpaHHbI yroJyl, HEPABEHCTBA
IUIS. TPEXTPAHHBIX YTJIOB .
Teopema Iludaropa, TeopeMbl
KOCUHYCOB M  CHHYCOB  JUJIst
TPEXTPAHHOTO YIJIa .

JIBYTPaHHOT'O yria .
Knaccupunnuposars
JIBYTpaHHBIE YTJIbl B
3aBUCUMOCTH OT X
rpagyCHOU MEpHI .
D®opmyJIHpOBAThH
OIpesieIeHue B3aUMHO
MEePIEHANKYIAPHBIX
IUIOCKOCTEH .

Joka3piBaTh TEOpeMy O
MIpU3HAKe
MEPIEHANKYIISIPHOCTH IBYX
IUIOCKOCTEH .
®opmyJIHUpPOBATH
cieacTBHE (M3 MPHU3HAKA) O
MEePIEeHANKYIIPHOCTH
IJIOCKOCTH, KoTopas
NEPIEHAUKYIISIPHA TPSIMO,
M0 KOTOpPOH MepeceKarTcs

JiBE MIJIOCKOCTH, 3TH
MIJIOCKOCTSIM .
Jloka3pIBaTH
YTBEPXKICHHUS 0 ero
CBOIICTBax; TeoOpeMy U

clleACTBUE M3 HEE O
JIHaroHaIsIxX
NPSIMOYTOJIBHOTO
napasienenunena .
Pemars
CTePEOMETPUUCCKHUE
3a7a4H, CBSI3aHHBIC c
MIEPIEHIUKYISIPHOCTD
NpsIMBIX U IJIOCKOCTEW,
HCTIONTB3YSI
MJIaHUMETPHUECKUEe (aKTh
U METOHBI .

IIpoBoauTh JIOTUYECKH
KOPPEKTHBIE
JIOKa3aTesIbHbIe
paccyXIeHus npu
pELIEHUN T'€OMETPUUYECKUX
3ajad, CBSI3aHHBIX c

MEPHEHIUKYIIIPHOCTHIO
IIJIOCKOCTEH .

AHaJ’[l/I3Hp0BaTb "
MOJAe/JIMpPpOBAaTbL Ha sA3bIKEC
reoMeTpun pcaJibHbIC
CUTyalluu, CBsI3aHHBIC C
NCPHCHAUKYIIAPHOCTHIO
OpAMBIX U IJIOCKOCTEH .

HUccaexoBaTthb
IIOCTPOCHHbIE MOJENIU, B
TOM qHuCIIe u C
HCIIOJIb30BAHUEM armapara
anreopsl .

Pemiatn OPUKIATHBIE
3a/1a4H, CBsSI3aHHBIE C

HaXO0XJICHHUECM
T'COMCTPUYCCKHNX BCINYNH




MHororpaHHUKH
(6 v)

Cucremaruszanus 3HAHUU:
MHOTOrpaHHUK U €ro JIEMEHTHI .
ITupamuna . Buasl nupamuj
IlpaBunbHas nupamujaa . [Ipusma
. lIpsamas v HakIOHHAS MPU3MBI .
IlpaBunbHas npusma . Ilpsimoit
rapasnieaenuIen,
MPSIMOYTOJIbHBIN
rmapaiienenumnesn, Kyo .

BrInykiible  MHOTOTpaHHUKH
Teopema Diinepa . IIpaBunbHBIC U
MOy TIPaBUIILHBIE
MHOTOTPaHHUKH

PaGoTaTth ¢ yueOHUKOM:
3a/1aBaTh BOIPOCHI, JIENaTh
3aMeYaHus, KOMMEHTaApHUH .

AHAJIM3MPOBATHL pEIICHUE
3a/7a4. PucoBartnb
BBIMYKJIbIC MHOTOTPaHHUKHU
C 3aJJaHHBIMU CBOWMCTBAMH;
BOCCTAHABIIMBATh  OOIIWH
BHU/I BBIIIYKJIOTO
MHOTOrpaHHHMKa TI0 JIBYM
ero MPOEKIUSIM
Jloka3bpIBaTh CBOMCTBaA
BBIIIYKJIOTO
MHOTOTPaHHUKA .
PucoBarthb BBIMTYKJIbIE
MHOTOTPAaHHUKHU C Pa3HOU
3iepoBOM
XapaKTEPUCTUKOM;
HcCye10BaTh
BO3MOKHOCTU IMMOJIy4YCHHA
pe3yabTara npu

BapbUPOBAHUU JTAHHBIX .
Jloka3pIBaTh CBOKCTBA
MPaBHJIBHBIX
MHOTOTPAHHUKOB .
IlnanupoBaTh MOCTPOCHUE
MPaBHJIBHBIX
MHOTOTPaHHUKOB Ha
TIOBEPXHOCTSIX IPYTUX
MIPaBIIIHHBIX
MHOTOTPaHHHUKOB .

BekTtopsl
B MIPOCTPAaHCTBE
)]

[ToHnsiTHE BEKTOpa HA TIJIOCKOCTH H
BIPOCTPAHCTBE .

CyMmMa U pa3HOCTh BEKTOPOB,
MMPaBWJIO mapajiieenuIieaa,
YMHOXEHHE BEKTOpA Ha YHUCIIO,
paziiokeHre BEeKTopa 1no 6asucy
TpEX BEKTOPOB, HE JISKAITUX B
onHoOM minockocT . CKansipHOE
MPOU3BEJICHUE, BHIYUCIICHUE
yrila MeXJIy BEKTOpaMH B

MIPOCTPAHCTBE .
IIpocreiimue 3aj1aum ¢ BEKTOpaMu

AKTYyaJIu3upoBaTh (HaKThI
¥ METO/bI TUIaHUMETPHH,
peJeBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH .
OnepupoBarsb
NMOHATHSAMM: BEKTOP Ha
IIJIOCKOCTH U B
IIPOCTPAHCTBE;
KOMIIJIAHAPHBIE BEKTOPHI .
IIpuBouTE IPpUMEpPHI
(hU3MYECKUX BEKTOPHBIX
BennuuH . OcBanBaTh
MpaBUJIa BBITTOJIHEHUS
NEUCTBUI CIOXEHUS U
BBIYUTAHUS BEKTOPOB,
YMHOKE€HHSI BEKTOpa Ha
YHUCIIO .

Joka3pIBaTh NpHU3HAK
KOMIUIAaHAPHOCTH TPEX

BEKTOPOB .
Joka3piBaTh TEOpEMYy O
Pa3IoKEHUH mo6oro
BEKTOpa MO TpEM JaHHBIM
HEKOMIUIaHAPHBIM
BEKTOpaM .

IMoBTOpEHME,
00o0menue u
cHCTEeMaTHU3aUsA
3HaHmii (4 4)

Ob6o0m1aroriee MOBTOpEHNE
MOHSTUH U METOJIOB Kypca
reomerpuu 10 kiacca,
cUCTEMAaTH3aInsI 3HAaHUH.

Pemiate crepeomerpruueckue
3aJ]a4M Ha J0Ka3aTeIbLCTBO
MaTeMaTUYECKUX OTHOIICHUH,
Hax0KJICHUE TEOMETPUUECKUX




Hcropust pa3BuTHS CTEPEOMETPUH
KaK HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

BEJIMYUH (JIJIMH, yTJIOB,
momasei, o0bEMOB).
Hcnonw30Bath Mpu pemieHun
CTEPEOMETPUUYECKUX 3a]1a4
IaHUMETpUIecKue hakThl U
METO/IBI.

[IpoBOANTH TOTHYECKH
KOPPEKTHBIE I0Ka3aTeIbHbIC
pacCcyXJIeHHsI TIPU PEIICHUH
CTEPEOMETPUUYECKUX U
TUTAHUMETPUYECKUX 3a/1a4.
CpaBHHMBaTh U aHATU3UPOBATH
peanbHbIC CUTYaIlUU U
BBISBJIATH BO3MOXKHOCTD €€
MOJICJIMPOBAHUS Ha S3BIKE
TEOMETPHUH.

MonenupoBaTh peanbHYIO
CUTYAIINIO Ha SI3bIKE
T€OMETPHUHU U UCCIIEI0BATh
MOCTPOEHHBIE MOJICTH, B TOM
YHCJIe U C UCTIOJIb30BAHUEM
amnrmapara ajreOphbl.
Hcmons3oBaTh
KOMITBIOTEPHBIC ITPOTPAMMBI
[P PEIICHUH 3a/1a4.
[Tonydats mpencTaBieHue o
T€OMETPHUHU KakK O
pa3BUBAIOILICHCS HAYKeE,
HCCIIEIYIONIECH OKPYKAOIINMA
MU, CBSI3AHHOU C peaIbHbIMU
00BbEeKTaMH,

MOMOTaIOIIEN PELIUTh
peanbHbIC )KU3HEHHBIC
CUTYAINH O POJIU
CTEPEOMETPUU B PA3BUTHHI
COBPEMEHHBIX UHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUM.
CpaBHMBATh U aHAIU3UPOBATh
YTBEPKJICHUSI C LIETBIO
BBISIBIICHUS JIOTHUCCKH
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJIeHHM.

HccnenoBaTts mOCTpOCHHBIE
MO/IETIH.

Hcnons3oBath mudpoBbie

pecypchl




11 knacc

Ha3Banue pa3neia

(TemMbI) Kypca OcHoBHOE OcHoBHbIE BH/BI
(KOJIN4eCTBO 4YaCOB) coJep:KaHue AeATe1bHOCTH
y4aluxcs
AHanutHuyeckas reoMeTpus IToBTOpEHME: KOOPJAMHATHI | AKTyalnu3upoBath (HakThl U
(4 4) BEKTOpa Ha IUIOCKOCTM W B | METOABI IFITAaHUMETPUH,
IIPOCTPAHCTBE, CKaJISIPHOE | PEJIEBAaHTHBIE TEME,
IIPOU3BEICHUE BEKTOPOB, | IPOBOJUTH AHAJIOTHH.
BBUKCICHUE yrila Mexay | CBOIUTB AEUCTBHS C
BEKTOPAMH B IIPOCTPAHCTBE. | BEKTOPaMH K aHAJIOTUYHBIM
YpaBHeHue IPSIMOH, | JEUCTBUAM C UX
IPOXOJAIIeH  4Yepe3  [Be | KOOpAUHATaMH.
TOYKHU. Bcnomuuts onpenenenune
VYpaBHeHue IUIOCKOCTH, | CKaJIIPHOTO YMHOKEHUS U €T0
HOpMaJlb, ypaBHEHUE | CBOWCTBA. BpIUncaATh €
IUIOCKOCTH B OTPE3Kax. MIOMOUIBIO CKAISIPHOTO
BekTtopHOEe  mpou3BEICHUE. | yMHOKEHHUS INIMHBI BEKTOPOB,
JIuneiinbie HEPABEHCTBA, | YIJIbl MEXAY HUMH,
JIMHEHHOE YCTaHaBIIMBATh
IIPOrPaMMUPOBAHUE. NEPIEHIUKYJIAPHOCTD
AHanuTtuuyeckue METO/BI | BEKTOPOB.
pacuéra yrina Mexny | BeiBonute ypaBHeHue
OPSIMBIMH M TUIOCKOCTSMH B | INIOCKOCTH U (hOPMYITY
MHOrorpaHiukax. @opMyia | pacCTOSHUSA OT TOUKH JI0
paccTostHUSL OT TOYKM 10 | INIOCKOCTH.

IJIOCKOCTHU B KOOpAHWHATaXx.

Haxoxnenue paccrosHuil
OT TOYKH IO IUIOCKOCTH B
KyOe u MpaBUIIbHON
nupamue

Pemars 3amaun, coueras
KOOPJIMHATHBINA U BEKTOPHBIN
METO/BI.

[TIpoBOAUTH JIOTUYECKH
KOPPEKTHBIE 10KA3aTEIbHBIC
pacCyXJIeHHUs IPU PELICHUN
r€OMETPUYECKUX 3a/1a4 Ha
IIPUMEHEHNE BEKTOPHO-
KOOPJMHATHOI'O METOJA.

IToBTOpEHUE,
0000menue

U CHCTEeMATH3AIMS SHAHU I
(4 gacoB)

TapayuienbHBIE IPAMBIE U
IUIOCKOCTH:
HapauleJIbHbIC CCYCHUS,
pacy€T OTHOIIEHUH, YIJIIbI
MEXTY
CKPELIVBAOLIMUCS
NPsIMBIMU
[leprienquKkynsapHbIC
MIpsIMBIE 51
IUIOCKOCTH:CTaH1apTHBIE
napsl NEPIEHUKYJISIPHBIX
IUIOCKOCTEN UINPAMBIX,
CUMMETPHUU
MHOT'OTPaHHUKOB,
TEeopeMa O TpEX
NEpHEeHIUKYJISIpax,
BBIUHCJICHHUS JJIMH B

Pemarts
CTepeOMEeTPUYECKHUE
3a71a9u
JI0Ka3aTeIbCTBO
MaTeMaTHYECKUX
OTHOIIICHUM,
HaXO0XXJICHUE
reOMETPUIECKUX
BeIWYUH (IJIUH, YIJIOB,
ronaae, 00bEMOB) .
HUcnoab3oBarh IIpH
peleHuun
CTEPEOMETPUUECKUX
3a7a4
IUTAHUMETPUUECKHUE
(hakThl U METOJBI .
IIpoBoaAMTHL JIOTUYECKH

Ha




MHOTOTpaHHUKaX
[ToBTOpenue: nioiaau
MHOTOYTOJIbHUKOB,
bopmynsl 1T TIOIIAACH,
COOOpaKeHHUsI TTOI00US .
IInomanu ceuenuit
MHOTOTPaHHUKOB:
ILIOIIA U
MMOBEPXHOCTEM,
pa3pe3aHusi Ha 4acTH,
COOOpaKEHUS MOI00US
CeueHuss  MHOTIOI'PAaHHUKOB:
CTaH/IapTHbHIE

MHOTI'OI'paHHUKH, METOJ
CJICOOB, CTaHJApTHBIC
IIJIOCKOCTH, MEpCCCUCHUA

MpsAMBIX U IUIOCKOCTEH.

KOpPPEKTHbIE
JI0Ka3aTeIbHbIE
paccyxaeHus npu
pelieHun
CTEPEOMETPUYECKUX
3a1ad .

CpaBHuBarthb "
aHAJIM3MPOBATH
peanpHble CUTyallud U
BBISIBJIATH  BO3MOKHOCTH
e€ MOJCIMpPOBaHUS Ha
SI3bIKE TEOMETPHUH .
MoaesupoBaTth
peajbHyI0 CUTYyaluI0 Ha
SI3bIKE  T€OMETPUU U

Hcejie10BaTh
IMOCTPOCHHBIC MOJICIIH, B
TOM qHCIIE Hu c
HUCIIOJIL30BaHUEM

arnmapara ajareopsl .

Muororpanaukn (124)

Cucrematuzanuss 3HaHHMU:
MHororpanHuk 4 €ro
aneMmeHTsl . Ilupammpaa
Bunnr MUPAMUL
[IpaBunbHass nupamuga
IIpuzma . Ilpsmas u
HaKkJIOHHAs  TPU3MBI
IIpaBunbHasgs  npusma
IIpsimoli  mapanenenunen,
NPSIMOYTOJIbHBIN
napajuiejaenunen, Kyo .

BrITykITbie MHOTOTpaHHUKH
Teopema  Diinepa
[IpaBunbHbIE u
MOJIyIIpaBUJIbHBIC

MHOTOI'PaHHUKHU

PaGoraTh c yueOHUKOM:
3aJaBaTh BOIIPOCHI, JEIaTh
3aMcuaHusd, KOMMCHTAapuu .

AHaJIU3UPOBATH pEIICHUC
3aj1a4. PucoBartnb
BBIITYKJIBIE MHOTOTPaHHUKH
C 3aJlaHHBIMU CBONCTBaMU;
BOCCTAHABIMBATh  OOIIUI
BU/T BBIITYKJIOT'O
MHOTOTPaHHHKA II0 JOBYM
ero MIPOCKITUSIM
Jloka3bIBaTh CBOMCTBA
BBIITYKJIOTO MHOT'OI'paHHUKA
PucoBaTth  BEITyKITbIE
MHOTOTPaHHUKH C pa3HOU
SiJIepOBOt
XapaKTePUCTUKOM;
HCCJIeT0BATH
BO3MOXXHOCTH  TOJYYEHUS
pesylibTaTta npu
BapbUPOBAaHUU JIAHHBIX .
Jloka3pIBaTh CBOMCTBA
MPaBHIIHHBIX
MHOTOTPaHHUKOB .
IlnanupoBaTh MoCTpoeHHE
MPaBHIIBHBIX
MHOTOTPaHHUKOB Ha
IIOBEPXHOCTAX APYTUX

IpaBUJIBHBIX
MHOT'OT'PaAHHHKOB .

O0BLéM
MHOTOTPAaHHUKA

(10 )

O0véMm Tema . OOBEM
MPSIMOYTOJIBLHO- ro
napa’suiesiernurne1a

3amaun 00  yJIBOCHUU
ky0a, 0  KBaaparype
Ky0a;0 TpUCEKIHUH yria .
Crepeomerpruueckue

3a/aud, CBsI3aHHBIE  C

CBo0ogHO onepupoBaTh
MOHATHAMMU . 00BEM
Tena, 00bEM
MNPSIMOYTOJIBHOTO
napasuiejenumena .
®opmyIMpOBaTH
OCHOBHBIE CBOMCTBaA
00bEMOB . /loka3bIBaTh




00BEMOM TIPSAMOYTOJILHO-
ro mapajuliesienurenaa .
[Tpukianabie 3a/1a4u,
CBSI3aHHBIC c
BBIUHCIICHUEM  00BEMa
MIPSIMOYTOJILHOTO
rapasiesenumnesa .

OOBEM TIPAMON TIPU3MBI .
Crepeomerpuueckue
3aJlaud, CBS3aHHBIE C
BBIUUCIICHUEM OO0BEMOB
npsiMOI MPU3MBI
[Ipuknanueie 3a- payw,
CBsI3aHHBIE C OOBEMOM
npsi- MOW  OPU3MBI
Berancinenne  00BEMOB

Tel c MTOMOIIIBIO
OnpeneIEHHOro
uaTerpaia .  OObEM
HaKJIOHHOH MIPU3MBI,
MMUPAMHUJIBI .

dopmyna 00bEMa

nupaMuael . OTHOIICHUE
00beMOB  MHUpPaMHUI C
OOIIUM YTJIOM .
Crepeomerpuueckue
3aJadd, CBS3aHHBIE C
o0BpéMaMu HAKJIOHHOM
MIPU3MBI, THPAMU/IBI .
[Ipukmagueie 3a7a4u MO
TeMe «OOBEMBI TE»,
CBsI3aHHBIE C OOBLEMOM
HaKJIOHHOM! MIPU3MBI,
MTHPAMUJIBI .
[Ipumenenue 06GBHEMOB .
Brruncnenue paccTossHUS
0 TUIOCKOCTH

TeopeMy 00 00BéEMe
MNPSIMOYTOJILHOTO
napasuiesaenuiea,
CIIEACTBUS U3 HEE .
Paspe3ars
MHOT'OTPAHHHKH,
MepeKIaabIBaTh YaCTH .
Pemare
CTEPEOMETPUUYECKHE
3aJlaud, CBS3aHHBIE C
BBIUHCIIEHUEM  00BEMa

MNPSIMOYTOJIBHOTO
napaJsuieaenuIea,
MIPU3MBI .

CpaBHuBaThH u
aHAJIU3HPOBATH
YTBEPXKIECHHUSI C  LEJbIO
BBISIBJICHUS JIOTUYECKHU
KOPPEKTHBIX u
HEKOPPEKTHBIX
PaCCyXICHUM .
AHAJU3UPOBATDH u

MO/1eJIMPOBATh Ha SI3bIKE
reOMETPUU  peaJIbHBIC
CUTYyalluH, CBSI3aHHBIC C
00BEMOM
MPSIMOYTOJIBLHOTO
napaseenunesa,
MPU3MBI, TUPAMUJIBI
HccaenoBars
MMOCTPOCHHBIE MOJEIHU, B
TOM qyuciae W C
HCTIOJIb30BaHUEM
arnmapara ajareOpsl .
BbIBOAUTHL  OCHOBHYIO
MHTETPAbHYIO0 (HOopMyITy
JUTST BBIUHCIICHUS
00BEMOB TeT .
Joka3biBaTh  TEOpEMY
00 00BEéMEe HaKIOHHOMN
NpuU3Mbl  Ha  TMpUMEpe
TPEYroabHOW MPU3IMBI U
TSt MIPOU3BOIBHOMU
TIPU3MBI .

Joka3biBaTh TEOpEMY:
00 00béMe nupamMubI,
(hopMyIHpoBaTh
CIIEJICTBHS U3 Hee: 00bEM
YCEUEHHON MUPaMUIbI
BeiBomuTe dhopmyny mis
BBIUUCIICHUS 00BEMOB
YCEUEHHON MUPAMHUIBI

Tena BpaleHnus
(12 v)

I_II/IJ'II/IHI[pI/I‘-ICCKaSI
MHOBCPXHOCTD,

CBo0ogHO omepupoBaTh
MNOHATUSIMHU:




oOpazyronme
LUJIAHIPUYECKON
ITOBEPXHOCTH .
Humuap
KpPYTrOBOH
Iomane
HWJIHH]IPA .
Konnueckas
MTOBEPXHOCTb,
oOpasyronue
KOHHUYECKOU
nosepxHoctu . Konyc
Ceuenue KOHYyCa
IJIOCKOCTBIO,
rnapajuieJIbHON
IJIOCKOCTH OCHOBaHUSA
Yceu€HHbIE  KOHYC
N300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB .

IIpsmon
LWINHID
IIOBEPXHOCTHU

[Tormane OOKOBOM
MOBEPXHOCTA M TOJHOU
MOBEPXHOCTH KOHYCa

CrepeomeTrpuueckue
3aJ1a4m Ha
JI0Ka3aTeIbCTBO u
BBIYHCJICHUC, I10-
CTPOCHUEM CEYECHUU
LWIMH]IpA, KOHYCA .
[TpuknanHbie 3aJa4u,

CBs3aHHBIC C NUWJIMHIAPOM

Cdepa u map .
Ilepeceuenne cdepsl u
mapa ¢ IUJIOCKOCTBIO
Kacanue mapa u cdepsl
IJIOCKOCTBIO Bun mn
n3o00pa)xkeHue 1mapa .
VpaBHenue  cdepsbl
[Tnomane chepsr u eé
yacTew .

CummeTtpus cepsl U
mapa .
CrepeomeTpuueckue
3a/1a9M Ha
JIOKa3aTeIbCTBO U
BBIYHCIICHUE, CBSI3aHHBIC
co cdepoii U mapom,
TO- CTPOCHHEM HX
CEYEHHM ITOCKOCTBIO .
[Ipuknanaeie 3axauu,
CBsI3aHHBIE CO chepor U
1aPOM .

IToBTOpEeHue:
OKPY>XHOCTB Ha
IUIOCKOCTH,

OWIUHIPUYECKasT
MMOBEPXHOCTh, LMUJIUHID .

H3yuarnb CITOCOOBI
MOy YEHUS
LWINHIPUYECKON

IHOBCPXHOCTH, LHUJIHHpPA

H3o00pakaTh UWIMHAP U
€r0 CEUYEHUS IIOCKOCTBIO

. CBoOoaHo
onepupoBaTh
MOHSITUSIMH:

KOHHYECKas
IIOBEPXHOCTD, KOHYC,
YCEYEHHBI  KOHYC
N3yyath CII0COOBI

MOJIy4YEHUs] KOHMUYECKOM
IHOBCPXHOCTH, KOHYCA .
HN300paxarb KOHYC U
ero CEYECHUs
IIOCKOCTBIO,
MPOXOJISIIEH uepe3 OcCh,
u IJIOCKOCTBIO,
NEePHEeHAUKYJISIPHOH K
OCH .

BbiBOAUTH (hopMyIibI
st BBIYMCJIEHUS
OOKOBOM u [MOJIHOM
IIOBEPXHOCTEN Ten
BpalleHUsA Pemartnb
CTEPEOMETPUUYECKHE

3a7a4id, CBSA3aHHBLIE C
TeJlaMH BpalleHUs,
HaXO0KJIECHUEM ILIOMIAIA

OOKOBOM M TOJIHOM
IIOBEPXHOCTH,
MMOCTPOCHUEM CEYEHUHU .
Hcnoab3oBarh npu
pelieHnn 3a7a4
IJIAHUMETPUUYECKHE
(aKThl 1 METOJBI .
CpaBHuBarthb "
aHAJINU3MPOBAThH
YTBEPXKAECHUSA C LEJbIO
BBISIBJICHUSI  JIOTUYECKHU
KOPPEKTHBIX u
HEKOPPEKTHBIX
pacCyXIeHUH .
AHaJINU3MPOBAThH 51
MO/1eJIMPOBAaTh Ha SI3bIKE
reoMeTpUH peasibHbIE

CUTyalluW, CBSI3aHHBIE C
KOHYCOM %1 LII/IJ'II/IH}IpOM .
HccaeaoBarThb

HOCTpOGHHBIe MO€ii, B




BBIYUCIIEHUS
OKPY>KHOCTH,
CTaHJapTHBIC OO0

TOM YHCIIEH C
HCTIOJIb30BaHUEM
arrapara ajareopbl
AKTyaJIM3UPOBATH
(haKThl U METOJIBI
IJIAHUMETPHH,
pEIIeBaHTHBIC TEME,
NPOBOJUTH AHAJIOTHH .
CB0001HO OIEPUPOBATH
NOHSITUSIMHU: chepa u
map, LeHTp, pajaunyc,
nuaMmeTp cdepsl U Imapa

HUccaenoBarb B3auMHOE
pacronoxxenue chepbl U
IUIOCKOCTH .
DopmyaMpoBaTh
OIpEACIICHUE KACATEIIbHOU
IJIOCKOCTH K cdepe .
Jloka3bIBaTh TEOPEMBI O
CBOICTBE M MPU3HAKE
KacaTeJIbHOM IUIOCKOCTH .

BeiBoauts  hopmyny
JUTSE BBIYMCIICHHUS
mwiomanu cdepsl  4yepes
panuyc chepsl . Pemarn
CTEPEOMETPHUECKHE
3a7a4u, CBSI3aHHBIE CO
chepoii u apom,
HaxOoXXJIEHUEM  IUIOIIagn
cheppr u e€ wuyacreil,
MOCTPOCHUEM  CEUYECHUM
ceps! 1 1mapa .
AHaIM3MpPOBATH 51
MO/eJIMPOBATDH Ha SI3BIKE
reoOMEeTPUHI peanbHbIe
CUTyalliu, CBSI3aHHBIE C
mapoMu cgepoii .
Pemars npocTeie 3amauu,
B KOTOPBIX (PUTYPUPYIOT
KOMOUWHAIUU Tl
BpaIleHUs U
MHOT'OTPAaHHHUKOB .
Hcnoab3oBarhb npu
pelnieHnn 3aaad,
CBSI3aHHBIX CcOcdepoil u
1apom,
IJIaHUMETpUYecKue (HaKTh

HUMETOJHI .
Pemartn
CTEPEOMETPUUECKUE
3aJ1aui, CBSI3aHHBLIE C
TeIaMu BpalllCHUS,

IIOCTPOCHUEM  CEYECHUU
Ten BpalllCHUS, C




KOMOUWHAIIMIMU TE

BpAalLLlCHUS u
MHOT'OTPAHHUKOB .
IIpoBoaAMTHL JIOTUYECKHU
KOPPEKTHbIE
JIOKa3aTeJIbHbIE
paccyxaeHus npu
peleHuu
FeOMETPUUYECKUX 3ajiad,
CBSI3aHHbBIX c
NEePIEHAUKYISIPHOCTHIO
IUIOCKOCTEH .
AHaIM3upoBaTh 54
MOJEJIMPOBATH HA A3bIKE
reOMEeTpUU peajibHbIE
CUTyallUW, CBSI3aHHBIE C
MHOT'OTPAaHHUKAMH .
HccaenoBarhb
IIOCTPOEHHBIE MOJIEIHU, B
TOM yyucie MU C
HCII0JIb30BaHUEM

arnmapara ainreOpsl

Ilnomaau
MOBEPXHOCTH U
00BEMBI KPYTIJIBIX
Tea (9 u)

O0BEM mmMHIpA .
Teopema 00

00BEME IPSIMOTO

UIAHIPA .

Ilnomamn  OOKOBOM U
IIOJTHOM IMOBEPXHOCTH
nuIdHaIpa Beraucienue
00BEMOB TEJI C IIOMOIIBIO

OIPEAEIIEHHOTIO
uaTerpanma .  OObéEM
KOHYca .

Ilmomanaun OOKOBOIT U
ITOJIHOM IIOBEPXHOCTH
KOHYca .
Crepeomerpuueckue

3a/la4u, CBSI3aHHBIE C
BBIUMCIICHUEM O00BEMOB
[AJIMHIpa, KOHYyCa .
[TpuknaaHbIe 3aJa4H 110
Teme «O0BEMBI U
TIJIOIA/IA TTOBEPXHOCTEN
ten .O0BEM mapa u
IIapOBOTO CEKTOPA .
Teopema 06 00BEME
mapa . [1momans cdepst .
CrepeomeTrpruueckue
3a/la4u, CBSI3aHHBIE C
BBIYMCIICHUEM O0BEMOB

mapa, IAPOBOTO
CerMeHTa, IAPOBOTO
CEeKTOopa .

[TpuknanHbie 3aga49u

110 TEMC

CB0001HO onepupoBaTh
NOHATUAMU: 00BEM Tena,
TJIOIIA/b TOBEPXHOCTH .

DopMyIMpPOBATH

OCHOBHBIE CBOIICTBa
00béMOB . Jloka3bIBaTh
TeopeMbl: 00 00béMe
HWIMHIpa;, 00 o00béMe

KOHYyCa . BriBoauThL
bopMmybl E
BBIUNCIICHUS o0bEMa
YCEUEHHOr0  KOHyca
Hccnenoarnb
IIOCTPOEHHBIE MOJIEIIN, B
TOM qypciae U C
HCIIOJIb30BAaHUEM
arnrmapara ajareOpsl .
3HaTh BO3MOKHOCTH

peeHust 3a71a4 Ha
MOCTPOCHUE LMUPKYJIEM H
JINHEUKOMH, 0
KJIACCUYIECKUX

HEpa3pelIMMbIX 3aJadax

CB000oaHO omepupoBaTh
NOHATHSMM: 1apOBOM
CEerMEHT, IIApOBOU CJIOH,
IapOBOM CEKTOp,
OCHOBaHME U  BbICOTa
CEerMeHTa, OCHOBaHUE U
BBICOTA IIAPOBOIO CJIOS .
BreiBoguTh (hopmyJibl




«O0BEMBI TED,
CBSI3aHHBIE C O0O0BEMOM
mapa 51 IUIOIA B0
ctepsr .

CooTHOLICHUS MEXKITY
ILTOMIAIMH TTOBEPXHOCTEH
1 00béMaMu OJOOHBIX
teir. CTepeoMeTpHIeCKHUe
3aJ1a4M, CBSI3aHHBIE C
BBIYMCIIEHUEM OOBEMOB
TEJI U IUIoLIaeH
IMOBEPXHOCTEN

TUTST HAXO0XKJICHUS
00BEMOB I1apOBOTO
CerMeHTa, HIapPOBOIO

CEKTOpa, TJI0ImaIu chepsl

OKa3bIBaTh TEopeMy 00
00BéMe 1mIapa .

Pemarts
CTEPEOMETPHYUCCKHUE
3a/Jlauu, CBSI3aHHBIE C
00BEMOM mapa,
1apOBOTO CEerMeHTa,
IaPOBOTO CeKTopa,
IJI0IAIBI0 CepsHl .
CpaBHuBaTh u
aHAJIU3MPOBATH

YTBCPXKACHUA C LCJIbIO

BBISIBJICHUSI  JIOTUYECKH
KOPPEKTHBIX u
HEKOPPEKTHBIX

paCCyXIACHUM .

AHaIM3upPOBaTH 51
MO/JeJIMPOBATH Ha SI3bIKE
reoMeTpUumn peasibHbIe

CUTyalluu, CBA3AHHBIC C

00BEMOM miapa,
IapOBOTO CEeTrMCHTA,
IapOBOTO CEerMeHTa,

IJI0IIAIBI0 CepsHl .

CBo0ogHO omnepupoBaTh
MOHATHEM M0T00HBIE
Tela B TPOCTPAHCTBE
Bpraucasarb 00bEMBI TET
c ITOMOIIBIO
OMPENIEITIEHHOTO
WHTETpaIA .

Pemathb
CTEPEOMETPUUYECKHE
3aJa4d, CBSI3aHHBIE C
COOTHOIIECHUSIMU  MEXK]TY
IUTOIAISIMU

IIOBEPXHOCTEU 54
o0BéMamMu 1o100HBIX
T .

IIpoBoaAMTHL JIOTHUYECKHU
KOPPEKTHBIE
JoKa3aTe/ibHbIe
paccyxaeHust npu
pemeHnn
FeOMETPUUYECKUX 3ajad,
CBsI3aHHBIX c
BBEIUHCIIEHUEM OOBEMOB
TEN c TOMOIILIO
OMPENIEITIEHHOTO

HHTCTpalia,




HaXO0XKXJICHHUEM

COOTHOIIEHHUS MKy
IUTOILAISIMU
MOBEPXHOCTEMN u
00béMaMu OI00HBIX
TEI .

AHaIM3UPOBATH U
MO/JeJIMPOBAaTh Ha SI3bIKE
Ir€OMETPUU peajlbHbIE
CUTYyalllH, CBSI3aHHBIE C
o0bEMaMu U
IIOBEPXHOCTSIMU TeJl, Ha
JI0Ka3aTeJbCTBO U Ha
HaXO0XJICHUE
FeOMETPUYECKUX BEIUYUH

Jpuxennss (5 4)

JBUKE€HUA TIPOCTpPaHCTBA .
Otobpaxenus . JBuxeHus
U  paBeHCTBO  ¢uryp

O6uue CBOMCTBa
JBUKSHUN . Bunpr
JIBUKEHUHN: TapajielbHbINA
IIEPEHOC, LICHTpaJIbHAas
CHUMMETpHUS, 3epKajbHas
CUMMETpHS, IIOBOPOT

BOKpPYT

NpsAMOH

[IpeobpazoBanus momo0OUS .
[Ipsamas u cdepa Ditnepa .
I'eoMeTpuueckue 3agaun Ha
MPUMEHEHNE IBHKCHUS

IIpumeHaTs IpaBuia
BBLIINOJIHEHUS NEUCTBUN
CIOKCHHUS W BBIYNTAHHUS
BEKTOPOB, YMHOXCHUS

BEKTOpa Ha YHCIO IIpU
pelieHun 3aaad .
Haxoaurthb KOOpPJAUHATBHI
BEKTOpa B JaHHOM Oa3uce
U CTPOUTH BEKTOP IO €ro
KOOpIHHATAM .

BenoMHuTh  ompeneneHue
CKaJIIPHOTO YMHOXEHHSI U
e€ro cBoicTBa . BEIUMCIATH
C TIOMOIUBIO CKaJIIPHOTO
YMHOXEHHUS JUTAHBI
BEKTOPOB,  YIJIBI  MEXAY
HUMH, YCTaHABIUBATh
NEePHEHIUKYIAPHOCTh BEK-
TOPOB .

AHaIM3UPOBATH u
MOJIeJINPOBATh Ha SI3BIKE
reOMETPHUH peanbHbBIe
CHUTyalluW, CBSI3aHHBIC C
(pU3UYECKUMHU BEKTOPHBIMH
BEJIMYMHAMH .

Hcnoab3oBarh npu
peLIeHUH 3a/1a4, CBA3aHHBIX
c BEKTOpaMHU B
MIPOCTPAHCTBE,

MJIaHUMETpUYECKUe (HaKThI
U METOHBI .

CB000IHO oOmepUpPOBATH
MOHSITUAMM. OTOOpaKeHUE
MpocTpaHcTBa Ha  ceos,
JIBHDKEHHE  TIPOCTPAHCTBA;
HEHTpalbHas, oOceBas U
3epKaJibHAasl ~ CHUMMETpPHH,
MMApAJUICNIBHBIA  IIEPEHOC;
paBeHCTBO W  Tomo0ue
uryp .

Jloka3bpIBaTh yTBEPKICHUS
0 TOM, YTO ILEHTpaJbHAasil,
oceBas M 3epKajbHas




CUMMCTpPUH, HapaHHCHBHLIﬁ

MepeHoc SIBJISTFOTCS
JIBHKCHUSIMU

BoInmoaHATH
peoOpa3oBaHUs MOTOOUS .
OmnepupoBaTsh
MOHSITUAMU: TpsMas ©
cdepa Diinepa .

Pematb reomeTrpuyeckue

3a7ja4i C HCIOJIb30BAaHUEM
IOBUYKEHUU .

Hcnoan3oBaTh npu
pelIeHny 3ajad JABHUKEHUS
MIPOCTpaHCTBa u ux
cBoiictBa . CpaBHMBATBh U
aHAJM3UPOBATH
YTBEPXKAECHUSI C  LEIbIO
BBISIBJICHUS JIOTUYECKH
KOPPEKTHBIX u
HEKOPPEKTHBIX
paccyXAeHHUH .
HccaenoBarb  1moCTpOCHHBIE
MOJEIH .

Hcnoan3oBats uudposbie
pecypcbl

IToBTOpEHUE,
00001mIeHNe

M CHCTeMaTH3alusi SHAHU i
(12 v)

Oo0o61aroree
IIOBTOPCHUE IIOHATHH U

METO/I0B Kypca
reoMeTpUH 10-11
KJIACCOB,
cucTeMaTu3anus

3HAHUU .

Hcropus pa3BUTHSA

CTEPEOMETPUM KaK HAYKHU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHKEHEPHBIX u
KOMIIbIOTEPHBIX
TEXHOJIOT U

Pemarts
CTEPEOMETPUUYECKHE
3a71a9u Ha
JI0Ka3aTelbCTBO
MaTeMaTUYECKUX
OTHOIIICHUM,
HaXO0XJIEHHUE
reOMETPUUECKUX
BENIMYUH (JJIMH, YTJIOB,
rromnaaei, 00bEMOB) .
Hcnoab3oBarh IIpH
peleHnu
CTEPEOMETPUUECKUX
3a71a4
IUIAHUMETPUUECKHUE
(hakThl U METOJIBI .
IIpoBoauTh JOrMYECKU
KOPPEKTHBIE
JIOKa3aTeJbHbIC
paccyKaeHust npu
pelIeHuu
CTEpEOMETPUUYECKUX U
IUTAHUMETPUUECKUX
3ajad .

CpaBHuBarthb "
aHAJIM3UPOBATH
pealbHBIE CHUTyalluu |
BBISIBJISITH  BO3MOYXXHOCTD
e€ MOJEeNMpOBaHMUs Ha
SI3bIKE TEOMETPUH .




PABOYASA IMMPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA»

HEJIM U3YYEHUA YVUEBHOI'O KYPCA

YueOHublii Kypc «BeposSiTHOCTP M CTaTUCTHKa» YriayOJNEHHOrO YPOBHS SBISETCA
MPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O Y4YeOHOTO Kypca YriayOJ€HHOIro YpOBHSA
ocHOBHOI mikoibsl . Kypc mnpennasHaueH misgs QGopMHpoBaHHs y OOydaroluxcs
CTaTUCTUYECKOM KYJbTYpbl M IIOHUMAaHHUS DPOJIM TEOPUH  BEPOSTHOCTEM  Kak
MaTeMaTU4YeCKOr0 MHCTPYMEHTa I M3y4YeHUs CIy4allHbIX COOBITHH, BEJIWYUH U
nporeccoB . [Ipu m3yueHnn Kypca oOOTamaroTcs MPEeACTaBICHUS yYalluXCs O METOHax
HCCIIEIOBAHUSI M3MEHUYMBOI'O MHpPa, pa3BUBAETCsl IOHHMMaHUE 3HAYMMOCTHU U OOIIHOCTH
MaTeMaTH4YECKUX METOJAOB IO3HAaHMSA KaK HEOTbEMJIEMOM YaCcTH COBPEMEHHOI'O
€CTECTBEHHOHAYYHOI'0O MUPOBO33PECHHUS .

Coneprkanue Kypca HaIlpaBJICHO Ha 3aKPEIUICHUE 3HAHUM, ITOJYYEHHBIX IIPU U3YYECHUU
Kypca OCHOBHOM IIKOJBl U Ha Pa3BUTHUE IPEACTABICHUN O CIy4YalHBIX BEIMYMHAX U
B3aUMOCBA3SIX MEXKJAYy HHMH Ha BAXKHBIX IPUMEpPAX, CIOKETbl KOTOPBIX IIOYEPHHYTHI W3
OKpy’)XKaromero Mupa . B pe3ynprate y oOydarommxcs ITOJDKHO C(HOPMHUPOBATHCS
IpecTaBiIeHue O HauOosiee yHNOTPEOUTENbHBIX M OOIIMX MaTeMaTUYECKUX MOJEIIX,
UCIIOJIb3YEMbIX JUISl OINMCAHUs aHTPOIIOMETPUUYECKUX U JeMorpadHuuecKux BEIUYMH,
MOTPELIHOCTEH B pa3jMyHble poja H3MEPEHMsX, UIMTEIbHOCTH O€30TKa3HOH paboThl
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUU U MPOLIECCOB B OOIECTBE .
Vuebnblil Kypc siBiseTcsa 0a30i 11 OCBOEHMSI BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOAMMBIX CHELUAINCTAM HE TOJbKO HWH)KEHEPHBIX CIEUAIbHOCTEH, HO TaK- XKe
COLIMAJIBHBIX M IICHXOJIOTHYECKHMX, IOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B
3HAUYMTEJIbHOM Mepe HCIOJIb3YIOT allaparT aHaidu3a OOJbLIMX JaHHBIX . LleHTpanbHyO
4acTh Kypca 3aHMMaeT OOCY’KJIeHHME 3aKOHa OOJIbIIMX 4Yucesl — (PyHIAMEHTaJIbHOIO
3aKOHA MPUPOJIbl, UMEIOIIEr0 MaTeMaTUYECKYI0 (OpMaIU3aLIHIO .

B cooTBeTCTBUM C yKa3aHHBIMU LIEJISIMU B CTPYKType ydeOHoro kypca «BeposTHoCTh 1
CTaTUCTHKa» CpeJHEed MIKOJbl Ha YriayOJ€H- HOM YypOBHE BBIJIEJIEHBI OCHOBHBIE
conepxarenbHble JUHUU: «CiydaliHble COOBITHUS M BeposiTHOCTU» U «CiydailHble
BEJIMYUHBI U 3a-KOH OOJIBIINX YHCEID) .

I[ToMMMO OCHOBHBIX JMHUM B KypC BKJIIOUEHBI 3JIEMEHTHI T€OpUU IpadoB U TEOPUU
MHOJKECTB, HEOOXOJUMBIE ISl MOJIHOLIEHHOIO OCBOEHHUS MaTepualla JaHHOIo yuyeOHOro
Kypca U CMEKHBIX MaTEMAaTHYECKUX y4EOHBIX KYpPCOB .

Conepxxanue nuHUM «CiydailHble COOBITHSI M BEPOSTHOCTH» CIIY)KUT OCHOBOW JJis
(¢hopMHpOBaHUs TMPEACTAaBICHUN O pacIlpe/ieIeHUN BEPOSITHOCTEH MEXIy 3HAaUYCHUSIMU
CIIy4alHBIX BEJIMYMH . BaXHyl 4YacTb B A3TOM COAEPKATEIBbHOW JIMHUW 3aHUMAET
M3YyYE€HHE TE€OMETPUUECKOTO M OWHOMMAJIBHOTO paclpeleleHuid M 3HAaKOMCTBO C MX
HETIPEPBIBHBIMU aHAJI0TaMHU — IIOKA3aTEJIbHBIM U HOPMAaJbHBIM PACIHPEACICHUSMH .

Tembl, CBA3aHHBIE C  HEIPEPBLIBHBIMU  CIyYaWHBIMHM  BE€JIWYMHAMU U
pacnpeneneHusIMM, aKLIEHTUPYIOT BHUMAaHHUE HIKOJIbHUKOB Ha ONMCAaHUU U U3YyYECHUU
CIy4alHBIX SIBIGHUI C TOMOIIBIO HENpPepbIBHbIX (GYHKIHUK . OCHOBHOE BHUMaHHUE
yIeJseTcsl IOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIIPEICICHUAM .

B kypce npenycMaTpuBaeTCs 03HAKOMUTEIIBHOE U3YYEHUE CBSI3U MEXKIY CIy4alWHBIMU
BEJIMYMHAMH M OINMCAHHUE 3TOM CBS3U C MO- MOIIBIO KO3 dUIIMEeHTa KOPPEISIUUN U €ro
BHIOOPOYHOTO aHajora . OJTHU 3JIEMEHThI COAEpXaHUS pa3BUBAIOT TeMy «Jlnarpammsbl
paccenBaHus», U3YYEHHYIO B OCHOBHOM IIKOJE, U BO MHOI'OM OIIMPAIOTCSIHA CBEICHUSA
13 KypcoB aireOpbl U T€OMETPHH .

Emé onuH simemMeHT colep:KaHMs, KOTOpBIM IpemIaraercsi Ha O3HAKOMUTEIBHOM
YPOBHE — TIOCJIEIOBATEILHOCTh CIyYalHBIX HE3aBHUCUMBIX COOBITHH, HACTYHAlOIIUX B



eIuHHLy BpeMeHH . O3HaKOMIJICHUE C PACIPEAEICHUEM BEPOSATHOCTEN KOJINYECTBA TAKUX
COOBITUI HOCUT pa3BUBAIOLIMNA XapakTep M SBISIETCS AaKTyaJdbHBIM Il OyIyIINX
aOUTypHEeHTOB, TMOCTYNAIOIMMX Ha  y4yeOHbIE  CHEIUAIbHOCTH, CBSI3aHHBIE C
00111€CTBEHHBIMU HayKaMU, IICUXOJIOTUEH U YIIPABICHUEM .

MJIAHUPYEMBIE NPEJAMETHBIE PE3VJILTATHI OCBOEHUS PABOYEId
ITPOTPAMMBI
(IO TOJIAM OBYYEHHS)

OcBoeHne ydeOHOro kypca «BeposATHOCTh M CTaTUCTHKA» Ha YPOBHE CPEIHErO
ob1ero oOpa3oBaHusl JOJDKHO OOecneYuBaTh JIOCTHIXKEHHE CIIEAYIOIIUX IPEAMETHBIX
00pa3oBaTEIbHbIX PE3yJIbTATOB!

10 Kunace

e CBOOOJHO ONEpUPOBATH MOHATUIAMU: Ipad, MIOCKUH rpad, cBs3HbIN rpad, IyTh B
rpade, 1emnb, UK, IePEBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYaHOTO HKCIEPHUMEHTA .

e CBOOOJHO ONEPHPOBATH MOHITUAMU: CIIy4YalHBII SKCIEPUMEHT (OIIBIT), CIIydyaliHOe
coObITHE, SJIEMEHTApHOE CcllydallHOe COOBITHE (RJI€MEHTapHbI HCXO0Ma) CIly4alHOIo
ONbITa; HAXOAUTb BEPOSITHOCTU COOBITUH B  ONBITaX C PABHOBO3MOXHBIMHU
SJIEMEHTAPHBIMU COOBITUSIMU .

e Haxoaute M QopMynupoBaTh COOBITHUS: I€peceueHHue, OOBEIUHEHUE JAHHBIX
COOBITUH, COOBbITHE, MPOTUBOIIOJIOKHOE JaHHOMY; HCIIOJb30BaTh  JAUArpaMMbl
Diisiepa, KOOpPAMHATHYIO TMPSMYIO JUIS PEIICHHs 3aJiad; IO0JIb30BaThCs (POpMyon
CJIO’KEHUSI BEPOATHOCTEMN JIJIsl BEPOSITHOCTEN ABYX U TPEX CIy4alHBIX COOBITHH .

e OnepupoBaTh IOHATUSMH: YCJIOBHAsi BEPOSITHOCTb, YMHOXXEHHUE BEpPOSTHOCTEH,
HE3aBUCHUMBIE COOBITHS, JIEPEBO CIYyYallHOIO JKCHEPUMEHTA; HAXOJHUTh BEPOSITHOCTU
COOBITHH C MOMOUIBIO MPABHJIA YMHOXXEHUs, JIepeBa CIy4ailHOTrO OIbITa, MCIOJb30BaTh
(dhopmyily MoiaHOM BeposiTHOCTH, (opMyiy balieca mpu pemeHuM 3anad; ONpenessTh
HE3aBUCUMOCTh COOBITHH 1O (hopMyIie M IO OpraHU3aIuu CIy4YaifHOro SKCIEPUMEHTA .

e [IpumeHsTh N3yuyeHHbIe KOMOMHATOPHBIE (OPMYIIBI U1 NIEPEUNCIICHUS SJIEMEHTOB
MHOJKECTB, JJIEMEHTapHbIX COOBITUN CIIy4ailHOro OIbITa, PELICHUs 3aJad 0 TEeOpUHU
BEPOSITHOCTEM .

e CBOOOAHO oOmepupoBaTh MOHSATUAMHU: OWHAPHBIA  CIy4YallHBIL  OMBIT
(ucnblTanue), ycrex M Heyjada, HE3aBUCHUMbIE HCHBITAHUS, CEpPHUs HCIBITaHUM;
HAaXOJUTh BEPOSTHOCTU COOBITHI: B CEPUU HUCIIBITAHWUM JIO0 MEPBOro yclieXa; B CEpUU
HUCIbITaHUN BepHyIUIH; B ONbITE, CBSI3aHHOM CO CJIIy4YallHBIM BBIOOPOM M3 KOHEYHOM
COBOKYITHOCTH .

e CBOOOJHO ONEpPUPOBATH TMOHATUSAMM: CIllydalilHasi BeJIMYMHA, pac- MpeJiesieHue
BEPOSITHOCTEH, JOuarpamMma  pacnpejesieHus, OuHapHas  ciy4yailHass  BeJIMYMHA,
reoMeTpuiecKoe, OMHOMHUAIBLHOE PACIIPEICIICHHE

11 Kaace

OnepupoBaTh MOHSTUSIMU: COBMECTHOE paclpeiesieHUue ABYX CIy4YaWHBIX BEJIWYUH;
HCTIOIB30BaTh TAOJUILy COBMECTHOTO PACIIPEICIICHHSI JBYX CIYYalWHBIX BEJIMYUH IS
BBIJICJICHUSI PACIIPEACIICHUSI KaXXJIOW BEJIWYMHBI, ONPEACICHUsS HE3aBUCUMOCTHU
CIIy4YalHbIX BEJIMYMH .



CBoOOMHO omepupoBaTh IOHATHEM MATEMAaTUYECKOTO  OXKHJAHUS — CITydailHOU
BEJIIMYMHBI (pacupeaesieHus); IPUMEHSITh CBOMCTBAa MAaTEMATHYECKOTO OXXHUIAHUS MPU
pellIeHNH 3a/Ja4d; BBIYUCIATH MaTEeMaTHYeCKOoe OXXHUJAaHWe OWHOMHAIBLHOIO H
F€OMETPUYECKOT0 PACIIPEICIICHUH .

CBoOOgHO oOmepupoBaTh TMOHATHUSMH: JUCHEPCUS, CTAaHIAPTHOE OTKJIOHEHUE
CIIydallHOM BEJIMYMHBI; TPUMEHSITh CBOWCTBA JUCIIEPCUM CIIyYallHOW BEJIWYUHBI
(pactipeneneHusi) NpU PEIICHUH 3a7ay; BBIUUCIATH AUCIEPCUI0O U CTaHJIAPTHOE
OTKJIOHCHUE T€OMETPUIECKOTO U OMHOMHAIBHOTO PACIpPEICIICHUH .

BpruncasaTe BbBIOOpOYHBIE XapaKTEPUCTHUKH IO JaHHOW BBIOOPKE U OIICHUBATH
XapaKTePUCTUKU  TEHEpPaJIbHOM  COBOKYIHOCTH  JAHHBIX MO  BBIOOPOUYHBIM
xapaktepuctukam . OIeHUBaTh BEPOSATHOCTH COOBITHH W MPOBEPSTH IPOCTEUIIIHE
CTaTUCTUUYECKHUE TUMOTE3bI, MOJIb3YSICh U3YYEHHBIMHU PACIIPE/ICIICHUSIMH .

COJAEPKAHUE YYEBHOI'O KYPCA (110 TOAAM OBYYEHUA)

10 kaace

I'pad, cBa3wblii rpad, nytu B rpade: mukiabl U uenu . CreneHb (BaJEHTHOCTD)
BepuInHbI . ['padbl Ha miockoctH . JlepeBbs .

CiyuaiiHble SKCIIEpUMEHTHI (OIBITHI) U CIy4dailHble COOBITUS . DJI€MEHTapHbIE COOBITUS
(ucxonpl) . BeposatHOCTh ciydaiiHOro coObITHs . BAM30CTH 4YAacTOTBI U BEPOSITHOCTH
co0bITHi . CityyaliHble OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU .

Onepanuu HaJl COOBITUAMU: IEepecedeHue, 00beIMHEHNE, TPOTUBOIOJIOKHBIE COOBITHUS
. Anarpammel Ditnepa . @opmyiia CI0KEHUSI BEPOATHOCTEH .

VYcnoBHas BEPOSTHOCTL . Y MHOKEHUE BEPOATHOCTEN . J[epeBo ciydyaliHOro 3KCIIEPUMEHTA .
®opmyna nonaHoW BeposTHOCTH . Dop- myna baiieca . HezaBucumbie coOBITHSA .

bunapnblii ciygaliHblii OnBIT (MCHBITaHUE), ycnex M Heynada . HesaBucumeble
ucnelTanus . Cepusi HE3aBUCUMBIX HCHBITAaHUM 10 mepBoro ycnexa . IlepectaHoBku u
¢daxTopuan . Hucno coueranuit . Tpeyronsauk Ilackans . dopmyna 6unoma HeroToHa .

Cepust He3aBHUCUMBIX HucnblTaHUd bepnymmn . CrydaiiHelii  BbIOOp M3 KOHEUHOH
COBOKYIHOCTH .

Cnyuaiinasa BennunHa . Pacnipenenenue BeposiTHocTel . J(marpamma pacrpeneneHus .
Onepanun Haj cily4allHBIMM BeJIMYMHaMM . buHapHas ciydaliHas BenuuuHa . [Ipumepst
pacrpeielieHui, B TOM YUCJIe T€OMETPUUECKOe U OMHOMHUAJIIBHOE .

11 kaace

CoBMeCTHOE pacnpeieseHUe ABYX ClydalHbIX BEIW4YMH . He3aBucumble ciyudaiiHble
BEJIMYUHBI .

Maremaruyeckoe OXKHAAHUE CiIy4dailHON BenuuuHbl (pacnpenenenusi) . I[Ipumepst
MPUMEHEHHUS] MaTeMaTU4YeCKOro OXXHAaHus (CTpaxoBaHHUE, JIoTepes) . MaremaTuuyeckoe
OXXMJaHUEe OMHApPHOM CiIy- yallHON BeNWYMHBI . MaTeMaTHU4ecKOe OKHUJIAHHE CYMMBI
CIIy4alHBIX BEJIMYHUH . MaTeMaTHYeCKOe OKUJIaHHEe IeOMETPUUYECKOr0o U OMHOMHUAIBHOTO
pacnpeeseHuH .

Jlucriepcuss M CTaHIApTHOE OTKJIOHEHWE CIyYalHOW BEIWYHUHBI (pacmupeiesieHus) .
Hucnepcuss OuHapHOM  ciaydailHOM BeJIMYMHBI . MaTremaTHyecKkoe OXKHUJIaHue
IIPOU3BEICHUS U JUCIEPCUS CYMMBl HE3aBUCUMBIX CIIy4aWHBIX BeIW4duH . Jlucnepcus u
CTaHJIapTHOE OTKJIOHEHHWE OMHOMMAIILHOTO pacrpesesneHus . Jucnepcus U ctaHgapTHOE



OTKJIOHEHUE T'€OMETPUYECKOTO PACIPEACIICHHUS .

HepasenctBo Yeosmépa . Teopema Yebsimépa . Teopema beprymnm . 3akoH Gonbmmx
4qHncel BpiOOpouHBIll MeTOA HcClIeI0BaHUI BriOopouHble XapaKTepUCTUKHU
OuieHMBaHNUE BEPOSATHOCTH COOBITHS IO BBIOOPOUYHBIM JaHHBIM . IIpoBepka mpocreimmx
TUIIOTE3 C IOMOIIBI0 M3YYEHHBIX PACIPEICICHUM .

HenpepsiBHbIE citydaiinble BeJn4uHbI . [IpuMepsl . DyHKIUS IIIOTHOCTH BEPOSITHOCTH
pacrpeneneHus . PaBHomepHoe pacrpeeneHue U ero CBOMCTBA . 3aauu, IPUBOASIINE K
IIOKA3aTEJIbHOMY  PAaCIpPEIEICHHUIO 3agauy, OpUBOJAILIME K  HOPMAJIBHOMY
pacnpenenenuo . OyHKIMA IUIOTHOCTH BEPOSTHOCTHU IIOKA3aTEIBHOIO PAaCIPENCIICHU,
(YHKIMS IJIOTHOCTH BEPOSITHOCTH HOPMaJIbHOTO pactpezeneHus . @yHKIus MIOTHOCTH
Y CBOMCTBA HOPMAJIBHOT'O PacCIIpeleIICHUS .

[TocnenoBaTeLHOCTh OJUHOYHBIX HE3aBUCHMBIX COOBITHH .
pacnpenenenuro Ilyaccona .

KoBapuamusi nByx cirydailHbIX BennuuH . KosgduumeHT nuMHEHHOU Koppensuuu
CoBMmecTHBIE HAOIIOJCHHS JBYX BEJIMYHUH . BBIOOpPOUYHBIH KOX(PPUIMEHT KOPPEISLHH .
Paznuune Mexy JMHEN- HOW CBSA3BIO U IIPUYMHHO-CIEICTBEHHOW CBsI3bIO . JIMHElHas
perpeccusi, METOJI HAUMEHBIINX KBAaJApaTOB .

3amaum, TPUBOIAIINE K

TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OJAAM OBYYEHMUA)

10 k1ace

Ha3Banue pa3zgena

(Tembl)
(K0JIM4eCTBO YaCOB)

OcHoBHOe cojepkaHHe

OcHOBHBIE BH/bI
JeATeIbHOCTH
00y4aIouuXxcs

JuieMeHTHI Teopuurpagos
Bw

I'pad, ceBsa3ubll  Tpad,
IpeJCTaBICHUE 3aJadd ¢
nomoineio rpaga . CreneHb
(BaJIEHTHOCTH) BEPILINHBI

I[Myte B Tpade . Llenn u
LAKJITBI I'padsr  Ha
IIOCKOCTH JlepeBo

CIIy4aliHOTO 3KCIEPUMEHTA

[MpencraBiasaTh OOBEKTH U
CBSI3U  MEXIY HHMH C
MOMOIIBIO Tpada, HaXOIUTh
MyTH MEXJIy BepUIMHAMU
rpada .

BoineasaTs B rpade nenu wu
IIUKJTBI .

Crtpourtn
OIIMCaHUIO

JIEpEBO o

CIIy4aiiHOTO
OmbITa, OIHCHIBATH
cilyyaiiHple cOOBITHS B

TepMHUHax JepeBa .
Pemath 3a1a4u C MOMOIIBIO
rpadosn

Ciy4aiiHble ONBITHI,

CnyyaliHble 3KCIEPUMEHTHI

Bbl}]eJ'IHTB 1 ONMUCBhIBATDH

cJy4yaiiHble COOBITHA U (omBITBI) W ciy4ailHbIe cirydaifHble COOBITHS B

BEPOSITHOCTH COOBITHIA coObITHSL . DJeMEeHTapHbIE CIy4yallHOM OIIBITE .

Bw COOBITHS (ucxompr) DopMyJTHPOBATH yCIOBUS
BepostHocTs  cimywaitHOTO MPOBEACHUS CIy4allHOTO
COOBITHS BepositHocTH OTIBITA .
coOBITUH B ONBITaAX C Haxoauts BeposiTHOCTH
PaBHOBO3MOYKHBIMHU COOBITUH B OIBITaxX C
3JIeMEHTapHBIMU PaBHOBO3MOKHBIMHU
COOBITUSIMH 3JIeMEHTapHBIMUA UCXOJaMHU

Onepaunun Haj Ilepeceuenue, Hcnoan3oBath

MHOKECTBAMH H 00beIMHEHNE MHOXECTB U auarpaMmbl - Difilepa |

coonITHIMH. Cl10:KEeHHe U
YMHOKEHHE
BEPOSITHOCTEH.
Ycii0BHasi BEPOSITHOCTbD.
He3zaBucuMeIe cOOLITHS

COOBITHUH,

MIPOTUBOIIOJIOKHBIE
coOBITHS Dopmyna
CIIO)KEHUsI ~ BEPOSATHOCTEH

VcioBHas BCPOATHOCTD

Bep6aJ’IBHO€ OITMCaHHEC
COOBITHH Ipyu BBITOJIHCHUN
onepaum‘/’l HaI COOBITUSIMH

OHeHI/IBaTb N3MCHCHUC




6w

YMHOXEHHE BEpPOSATHOCTEHN
dopmyna  yCIOBHOH
BEPOSITHOCTH dopmyna
MOJIHOW  BEPOSITHOCTHU
dopmyia Baiieca
HeszaBucumeie coObITHS

BEPOSATHOCTEH COOBITUN TIO
Mepe HACTYIUIEHHUS APYTUX
COOBITUH B ciaydallHOM
OIIBITE .

Pematr 3amaum, B TOM
YuCcIe C MCIOIb30BaHUEM
JlepeBa CIy4allHOTO OIIbITA,
hopmyn CITOKEHHUS 51
YMHOXEHHUSI BEPOSITHOCTEN

DJIeMeHThI
KOMOUHATOPUKH (4 1)

KomOunatopHoe
YMHOKCHHS .
ITepecTtanoBkuU u
¢dakTopuan Yucno
couetaHud . TpeyronbHHK
[Tackans dopmyia
6unoma HrrotoHa

MIPaBMUIIO

DopmyIMPOBATH u
JIOKa3bIBaTh KOMOMHATOPHEIE
(aKThl .

Hcnoan3oBath  IpaBUIIO
YMHOXXEHHS,  H3y4YeHHEIS
KOMOWHATOPHBIE (POPMYITBI
TS TIepEeYNCIICHUS
3JIEMEHTOB Pa3IMIHBIX
MHOXXECTB, B TOM YHCIE
AJIEMEHTApHBIX COOBITHHA B
CIIy4aiiHOM OIIBITE .
Moan3oBaThesa  dopmynoit
n TpeyroiabHukom Ilackamns
IJIS  ONpEACNICHUs Yucia
COYETAHUH .

IMpumeHATH dhopmyny
ounoma  HproToHa s
npeoopa3oBaHus
BBIPAXKEHUU

Cepun nociaen0oBaTeJbHbIX
ucnbiTannid. UcnibITaHu S
BepnyJin.

Cayuaiinblii BbIOOp U3

KOHEYHOU COBOKYITHOCTH
(5 1)

bunapusbrit CIy4alHBII
ONBIT (UCIBITAaHHUE), yCHEeX
U Heyjada . HeszaBucumbie
UCIIBITAHUS Cepus
HE3aBUCUMBIX  HCIBITAHUH
1o mepsoro ycrexa . Cepus
HE3aBUCUMBIX  HCIBITAaHUN
bepnynnu Cry4daitHpIi
Bbl- OOp M3 KOHEYHOU
COBOKYIHOCTH .
[Ipaktuueckass pabora ¢
HCIIOIb30BAHUEM
AJIEKTPOHHBIX Ta0JINLL

PazouBaTh CIIO>KHBIE
9KCIIEPUMECHTHI Ha
OT/ICNIbHBIC UCIIBITAHUS .
PemiaTth 3a7auM Ha TIOMCK
BEPOSTHOCTEH COOBITUI B
CepuM  MUCHBITAHUM 110
MEPBOTO ycIlexa U B CepUsX
ucnblTaHuii  bepHynnu, a
TaKxe B OmbITaxX CO
CiIy4yallHbIM BBIOOpDOM U3
KOHEYHOM COBOKYIHOCTH C
HCII0Ib30BAHUEM
KOMOWHATOPHBIX (PAKTOB U
dbopMyn, B TOM dHCIE B
xoJie MPaKTUYECKON
paboTBl C TNpUMEHEHHEM
CTaHJAPTHBIX QYHKIHN

CayuaiiHble BeJIHYHHBI
u pacnpeneyaenus (14 1)

CnydaiiHass  BeJIMYHHA
Pacnpenenenue
BepoATHocTel . Jluarpamma
pacupenenenus . Onepanuu
Haja clly4yalHbIMU
BEJIMYMHAMU IIpumepsnr
pacopenenenuit . bunapuas
cilyyaliHas  BEJIMYMHA
I'eomeTpuueckoe
pacmopenenieHue .
bunomuansaoe pacrpe-
neneHue . MaTtemaTuueckoe
OKHJaHHue cllydyaiiHO#
BEJIMYUHBI CoBmMmecTHOE

OcBanBaTh MMOHSITHS:
ciydaitHas BEJIMYMHA,
pacripenenienne, — TaOnHIA
pacripejiesieHus,

AuarpamMma pacnpeacjiCHus

Haxoaurts 3HAYEHMUS
CYyMMbl W TIPOU3BEAECHMUS
CllydallHbIX BEJIMYUH .

Crtpourtn OmHapHbIE
pacupeneneHus o
ONHMCAHUIO  COOBITUH B
CITy4aiHbIX OIBITax

CTpOI/ITL U pacno3HaBaTb




pacripeiesicHue JIBYX reOMETPUIECKOE "
CIy4alHbIX  BEIUYUH OMHOMUAIIBHOE
HeszaBucumeie ciydaiiHbie pacrpeesieHus .
BEJIMYUHBI CsoiicTBa Pematn 3aga4u Ha
MaTeMaTU4ECKOTO BBIYHCIICHHE
0XKUJAHUS MaTeMaTU4ECKOTO
MaremaTudeckoe 0XKHUIAHUS .
OXKHUIAHUE OUHAPHOI Ctpoursn COBMECTHBIE
CIy4aliHOW  BEJMYHHEI pacrpeICICHIS . .
MaTeMaTHUECKOe H3yuartsb CBOWCTBA
OXHUIAHHE MaTeMaTHIeCKOTO
reOMeTPHYECKOTO u OXMIIAHIA Pemarn
OUHOMHMATHEHOTO 3anaun ¢ TTOMOIIBEO
pactpeieeHuit n3ydyeHHbIX cBoiictB . Ilo
Jlucrepcust M CTaHIApPTHOE H3y4CHHBIM dopmysam
OTKIIOHEHIE Jlucrepcus HAXOJAUTh MAaTEMaTHYCCKHE
GHHAPHOI cIyuaiiHoit 0XKUJAHUS CIIy4YalHBIX
BEJIMYUHBI CpoiicTBa BEJIHHHUH, HUMEIOTIHIX
JWCTIepCHi FeOMETPUYECKOE u
MaTeMaTHIeCKOe OMHOMUAIIBHOE pacripe-
0XKHUJAHUEC TIPOU3BEIACHUS U ACIICHUS
JwcTepens CYMMEI OcBanBathb HOHSTHS:
HE3aBUCUMBIX  CIIy4alHBIX ANCHEPCHA,  CTaHIApTHOC
e — Jlncrepcus OTKIIOHCHHE CIIy4JaiftHOM
OUHOMHUATHEHOTO BEIIMIHHEL .
Haxoaurs gucnepcuro 1o
pacripeienieHus . PACTIPE IEIEHHIO .
[IpakTuyeckass pabora c Mzyuats CBOMCTBA
HICTIOJIb30BAHUEM AUCICPCHH .
ANEKTPOHHBIX TaOJIHUIL Ilo usyueHHBIM (opMyinam
HAXOIUTh JIACTIEPCHIO
OMHOMHUAIIBEHOTO
pacripeneneHus, B TOM
qucie B X0j1e
MPAaKTUYECKON paboThI
11 Knace
HazBaunue pa3gena
(Tembi) OcHoBHOE OcHOBHBIE BU/IbI
(KOJ]H‘ICCTBO qaCOB) coaepkanue AECATECJIbHOCTHU
o0yuarumuxcst
Pa3oupartnb

3aK0H 00JILIINX

HepasenctBo YeOniméBa

JA0Ka3aTejIbCTBa TCOPEM .

AuCET Teopema “eOpimépa OcBauBaTh BHIOOPOYHBII
(5 1) Teopema  beprymn METOJ UCCIICIOBAaHUM, B
3akoH OOJBIIMX YHCEN . TOM YHCIIE B XOJI€
BBI60P0‘IHBH7IV MCTOA paKkTUYECKO paboThI
UCCIICIOBAaHHH .
IIpakTuueckas pabdora c
HCITOJIb30BaHHEM
AIIEKTPOHHBIX TaOJIHIL
DJ1eMeHThI ['enepanpHas OcBauBaTb TOHSATHUS:
MaTeMaTH4ecKOii COBOKYITHOCTh " reHepabHas
CTATHCTHKH ciay4yaiiHasi BBIOOpKa COBOKYITHOCTb,
(6 ) 3HaKOMCTBO c BBIOOpKa, BBIOOPOYHOE

BBIOOPOYHBIMU

cpeliHee 1 BhIOOpOUYHast




XapaKTEPUCTUKAMU JIUCTIEPCUS .
Ouenka cpenHero u Bbiuucasathb
JIUCIIEpCUn BBIOOPOYHBIE
reHepaJIbHOMN XapaKTEePUCTUKU W Ha
COBOKYITHOCTH c UX OCHOBE OIICHUBATH
MOMOIIBIO BBIOOPOYHBIX XapaKTEPUCTUKHU
XapaKTEPUCTUK reHEepaAJIbHOMN
OueHnuBanue COBOKYITHOCTH .
BEPOSITHOCTEH COOBITHI OcBanBaTb TOHATHSA:
110 BBIOOpKE . CTaTUCTUYECKASI
Cratuctuueckas runore3a . OueHuBaTh
rAnoTes3’a IIpoBepka BEPOSAITHOCTb COOBITHI
MPOCTEUIIINX THUIOTE3 C u MPOBEPATH
IIOMOIIBIO CBOICTB MIPOCTEMIIINE THUIIOTE3bI
HU3y4YEHHBIX Ha OCHOBE BBIOOPOYHBIX
pacnpeieneHni . JIAHHBIX, B TOM YHCJIE B
IIpakTuueckas pabora c xonae MPaKTUYECKOU
HCIIOJIb30BAHUEM padoThl
AJIEKTPOHHBIX TaOJIHIL
HenpepoiBHBIC [Ipumepsr 3HAKOMHUTHCH
cJy4yailHble BeJMYHHBI HENPEPBIBHBIX MOHATHSIMM
(pacupenesienus), CIIy4alHbIX BEJIIMYUH HENpPEPBIBHASA
MoKa3aTreJibHOe DyHKIMSA IUIOTHOCTH cllyyaiiHasi ~ BEJIMYMHA,
U HOPMAaJIbHOE BEPOSATHOCTHU HETIPEPBIBHOE
pacnpeneneHus PaBnomepnoe pacrpeneneHue,
(4 q9) pacnpeneneHue . byHKIUS IUIOTHOCTH
[Ipumepsr 3amau, npu- BEPOSITHOCTH .
BOJISILIIUX K Haxoauth BeposITHOCTH
MOKa3aTeJIbHOMY M K COOBITMH MO JaHHOM
HOpPMaJIbHOMY (YHKIIUU TIJIOTHOCTH .
pacnpeieieHusIM 3HAKOMHUTHCH c
DOyHKUHSA IIOTHOCTH HOHATUAMMU:
BEPOSITHOCTH II0Ka3aTeIbHOE
MOKa3aTeIbHOr O pacrnpeneieHue,
pacpeneneHus . HOpMaJbHOE
DyHKIUSA IUIOTHOCTH pacnpeiesieHue .
BEPOSITHOCTH Bobigeasits o
HOPMaJIbHOTO OINMUCAHUIO  CIy4YalHbIe
pacnpeieneHus BEJIMYMHBI,
pacrpeneneHHbIe 1o
IIOKa3aTeJIbHOMY
3aKOHY, o
HOPMaJIbHOMY 3aKOHY .
Pasoupars npumepsl
3a7a4, MPUBOIAIIUX K
MOKa3aTeIbHOMY
pacrlpeieleHuI0 1 K
HOPMaJIbHOMY
pacnpeneseHNuIo
Pacnpenenenne IlociaenoBaTeIbHOCTE BroigeasaTns o
Ilyaccona OJIMHOYHBIX OINHUCAHUIO CIIy4ailHOro
(29) HE3aBUCHUMBIX COOBITHIA OonbITa BEJINYNHBI,
[Ipumep  3agaum, pacrpeieseHHbIe 3]
NIPUBOISIIEH K 3akoHy  IlyaccoHa




pactpeieICHUIO
Ilyaccona .
[IpakTnueckas pabora ¢
HICIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOIHIL

Pemats 3agaum, B TOM

yucie B xone
MPAKTUYECKON paboThI C
MIPUMEHEHHUEM

CTAaHJAPTHBIX (yHKIHI
9JIEKTPOHHBIX TaOJIHII

CBsi3b  Mexkay Kosapuanus JIBYX OcBanBaTh  IOHATHUSA:
CJIy4YaHbIMH CIIy4allHbIX BEJIWYUH KOBapuauus,
BeJIMYMHAMU Koaddunuent K03 PUITUCHT
(6 ) KOppEeJsiun KOPpEeISIUY, JUHEHHAs
CoBmecTHbIE 3aBUCHUMOCTb .
HaGO e HH s ABYX OueHuBaTh  XapaxTep
BEJIMYUH . Be1OOpOUHBII CBSI3U MEXKILY
K03 uHenT CIIy4aliHBIMU
KOppe/inun . Pa3HquHf BEJIMYMHAMHU,  HCXOJS
MCXKIY JIMHCHUHOU W3 IPUPOJIBI JAHHBIX U
CBA3PIO W IPHYUHHO- BBIYKMCIIEHHBIX
CIIE/ICTBEHHOHN CBA3BIO . XapaKTEpPUCTUK
Jluneiinas perpeccust Hcnoiin30BaTh
IIpakTuueckas pabora c JArpaMMBI
MCIIOJIb30BaHUEM paccenBaHus s
AJIEKTPOHHBIX TaOJIHUIL M300pasKeHNs
COBMECTHOI'O
pacceuBaHUsl JTAHHBIX .
Haxoauthb
K03 HUITUESHTHI ocH
IuarpaMMmbl, B TOM
qucie B X0J1e
IPaKTUYECKON paboThl C
MIPUMEHECHUEM
CTaHJIAPTHBIX (PYHKIMI
O0o0menne wu IIpencraBineHue aHHBIX IloBTOpPATH H3y4YeHHOE U
cucTeMaTu3anus C TOMOIIBIO TaOIUI] W BBICTPAWBATh CHCTEMY

3Hanmi (11 4)

Jarpamm, OIucaTeslbHas
CTaTHCTHKA, OIBITBI C
PaBHOBO3MOXHBIMU
AIIEMEHTapHBIMU
COOBITUSIMH, BBIYUCIIEHUE
BEPOSITHOCTEW COOBITHI C
npuMeHeHueM Gopmyn U
rpau4ecKux  METOOB
(koopauMHaTHAs —TMpsMas,
JIEPEBO, auarpamma
Ditnepa), CITy4aiiHbIE
BEJIMYUHBI u
pacnpezeneHus,
MaTeMaTH4eCcKoe
O0XKUJAHUE CIly4anHON
BEJIMYHHBI




