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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «Anredpa ¥ Hayalla MaTeMaTHYECKOTO aHaJIH3ay
0azoBoro ypoBHs I obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEeIbHOIO CTAaHIApTa CpenHEero odmiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIBABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHIO, H
TPAaaUIMA POCCHIICKOTO 00pa3zoBaHus. Peanmzamusi mporpaMMbl  00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJId CaAMOPA3BUTHUA U HCEIIPCPLIBHOI'O
o0pa3oBaHUs, IEIOCTHOCTh OOMIEKYIbTYPHOTO, JTUYHOCTHOTO W II03HABATEIHHOTO PAa3BUTHUS
JTUYHOCTH 00YYarOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOrO aHaIM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJBI, TTOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
UHCTPYMEHTAJIbHYIO0 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTPAaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpOBHE,
HE00XO0IMMOM JJIsi OCBOCHHUSI KypCcOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTrO Kypca yJamriecs OBJIaJIeBalOT YHUBEPCAIBLHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUISl YCIIELUIHOTO
OBJIQJICHUSl 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX
¥ KOMITBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BaTh MX B MOBCEIHEBHOM XM3HH. B Toxe
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMHM U JIOTMYECKU CTPOIMMU MAaTeMaTHMYECKUMH KOHCTPYKLUSMHU
pa3BUBaeT yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHMHHOCTH YTBEpXKIEHUS,
HCIIOJIb30BaTh 0000IlleHne U KOHKpETH3aluio, abCcTparupoBaHHE W aHaJOrHio, (opMHUpYeT
KpPEaTUBHOE M KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpsl U Hadall MaTEMaTHIeCKOTro
aHau3a B CTaplIeil MIKOJE ydaluecs MOJIy4aroT HOBBIM OMNBIT pelIeHUs NMPHUKIAIHBIX 3a/ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~ MaTeMaTU4YeCKMX MOJeNed pealbHbIX CUTyalluid u
UHTEPIpPETAlNM  TIOYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW B TpPUPOJE, HAYKE W B HCKYCCTBE, C BBINAIONIMMHUCS MaTEMATHYCCKHUMU
OTKPBITUSIMH U UX aBTOPAMH.

Kypc o0nanaer 3HauMTENbHBIM BOCHHMTATENBbHBIM MOTEHLHAIOM, KOTOPBIA peaan3yercs
KaK yepe3 ydyeOHbI MaTepuai, CocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMUS,
TaKk ©W 4epe3 crneuupuky yuyeOHOU JACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTENIbHOM KOHLEHTpAllMM BHHUMAHUS M OTBETCTBEHHOCTH 32
MOJy4EeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOTO aHaln3a JICKUT
NeSITeTHHOCTHBIN MTPUHIIUAT 00YYICHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHaIM3ay» BKIIIOYAET CIIeTyIOIue
coJiepKaTelbHO-METOUYecKue JUHUU: «Yucna W BblUMCIHEHUs», «DyHKIUM U TpaduKuy,
«YpaBHeHHUS U HepaBeHCTBa», «Hauana maremarnyeckoro aHanuza», «MHOXECTBAa U JIOTUKAY.
Bce ocHOBHBIE cOpep)KaTeNbHO-METOMYECKUE JIMHUM HM3YYalOTCsS Ha TPOTSHKEHHH JBYX JIET
o0y4yeHHs B cTapuiei IIKOoJe, eCTECTBEHHO IOMOJHsISA APYT Jpyra M IOCTENEHHO HACHIIIAsCh
HOBBIMM TeMaMU M pa3aenamu. JIaHHBIH Kypc SBJSIETCS HMHTEIPATHBHBIM, IOCKOJIBKY
oObenuHsIET B ceOe cofepKaHWE HECKOJbKHUX MAaTeMAaTHYEeCKHX JHCHUIUIMH: anre0pa,



TPUTOHOMETPUS, MATEMAaTUYECKUM aHAIIN3, TEOPUS MHOXKECTB U 1p. [Io Mepe Toro kak yvamuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMATHUYECKUM alllaparoM, y HUX TOCIEeI0BATEIBHO
dbopMUpYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIENbh PEaTbHOM
CUTyalluu, MPUMEHITh 3HaHUs, MOJIy4eHHbIE B Kypce «AunreOpa M Hayala MaTEeMaTHYeCKOIo
aHaJIM3ay, A PELICHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYECKOM 3aqadd, a
3aTE€M UHTEPIPETUPOBATH MMOJYYECHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOoAMuecKass  JuHUS  «Yucna W BBIYMCIICHHUS) — 3aBEplIaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JECHCTBUTENBHBIX YHUCEN, KOTOpoe ObLIO HadaTto B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONMIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JICUCTBUTEIIBHOIO 4YHUCJIA, YMEHHME pPAUMOHAIBHO BBIIOJHATH JACHCTBUS C HUMH, J€IaTh
OPUKUAKY, OIEHUBaTh pe3yiabTar. OOydaromuecss MOJy4aloT HaBBIKM MHPUOIKEHHBIX
BBIUMCJICHUM, BBINIOJHEHUS JAEWCTBUH C YWCIaMM, 3alMCaHHBIMM B CTaHIApTHON ¢opme,
WCIIOJIb30BaHMS MATEMATUYECKNX KOHCTAHT, OEHUBAHUS YU CIIOBBIX BHIPAXKEHHUIA.

Jlunusa «YpaBHEHHS MU HEPABEHCTBA» pPEATM3YyeTCS Ha MPOTSHKEHUHU BCero oOydyeHHs B
CTaplled WIKOJE, MOCKOJbKY B KaXJOM paszJene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBIaJeBalOT Pa3IMYHBIMU METOIaMHU PEUICHHS LIEIbIX,
PaIMOHATILHBIX, UPPAITMOHATBLHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKUX U TPUTOHOMETPHUSCKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCITOIB3YIOTCS MPU UCCIECTOBAHUU
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHUi (GyHKiuu. [lanHas comepkarenbHasi JTUHUS BKIIOYAET B
ceOst Takke (OPMUPOBAHHWE YMEHUH BBINONHATH pacu€Tel 1o (opmyrnaM, HpeodpazoBaHUs
LEJbIX, PalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKkKe
BBIpQXEHHH, COJEpKAIIMX cTeneHu W jorapudmbl. brnaromaps u3yudeHuio anreOpanyueckoro
MaTepuaia MPOUCXOIUT JalbHEeIlee pa3BUTHE ATOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIIICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUIS PEIIeHHs TPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKAa HAYKH.

ConepkarenbHo-MeTouuecKass TUHUS «DyHKIUA U TpaduKu» TECHO TEPEIIeTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33Ja€T MOCIeI0BATEIIbHOCTh
U3ydeHHUs Marepuana. lV3ydeHue CTENMeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (YHKIUN, MX CBOWCTB M TpadUKOB, UCHONb30BaHUE (DYHKUIMN AIs
pemieHust 3ajad W3 JAPYrux y4eOHBIX MPEIMETOB W PEAbHOW >KU3HU TECHO CBS3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUW U HepaBeHCTB. [Ipu sTom OosbIoe
BHUMaHUe yjensercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3IMYHBIME BEIMYMHAMH, HCCIEAOBAaTh TMOMY4YeHHbIE (YHKIUU, CTPOUTh UX TpaduKu.
Marepuasi 3TOH COAEpPKATEIBbHON JIMHUM HalEJeH Ha pa3BUTHE YMEHUH UM HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pa3nuyHor  (dopme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHHI0 W KOHKPETU3allWH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCKOTO aHalv3a» IMO3BOJSET CYHIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX TMOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Tpadukul GyHKIUH, ONPEeNiaTh UX
HanOOJIbIIINEe U HAMMEHBIIINE 3HAYEHUS, BBIYUCISITEH TUIOMAAn GUryp U 00bEMBI TEJ, HAXOIUTh



CKOpPOCTH M YCKOpeHHs mpoiieccoB. JlaHHas coaep)kaTenabHas JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH ITOCTPOCHUSI MATEMAaTUUYECKUX MOJENIEH peajJbHbIX CUTyaluld, HAXOXKIACHUS
HAWIyYIIEr0 PEUIEHUsS B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-3KOHOMUYECKHUX, 3aJayax.
3HaAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOI'0 aHajIu3a CIOCOOCTBYET Pa3BHTHIO aOCTPaKTHOTO,
(GhOpMaIIbHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUW paclio3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecss y3HAIOT O
BBIJAIOIIMXCS PE3YIbTATAX, IOJIYYECHHBIX B XOJAE PAa3BUTUSA MATEMAaTUKU KAaK HAayKH, U HX
aBTOpax.

ConeprkaresibHO-MEeTOAMYeCKas TUHUST «MHOXKeCTBa U JIOTHKa» B OCHOBHOM IOCBSIIICHA
AJIEMEHTAM T€OPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECH
KypC IIKOJIBHOW MaTEeMATHKU W MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE pa3fenbl MaTeMaTHKU M €€ NPWIOKEHH, OHM CBA3BIBAIOT pPa3Hble MAaTEMaTUYECKHE
JUCHUIUIMHBI B eauHoe 1enoe. [loaToMy Ba)XHO 1aTh BO3MOXHOCTH IIKOJIBHUKY IMOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEMaTUKH M MCHOJIb30BaTh €ro it
BBIPAXKEHHUSI CBOMX MBICJIEH.

B kypce «AnreOpa u Hauanza MaTeMaTUYeCKOro aHallM3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI
MaTEeMaTHYeCKOr0 MOJICITMPOBAHMS, KOTOPbIC NMPU3BAaHBI CHOPMHPOBATH HABBIKKM IOCTPOCHUS
MOJIeNIel pealbHBIX CUTYyaIlui, UCCIIEIOBAHUS 3TUX MOJENICH C MOMOIIBIO armapara ajireopsl u
MaTeMaTUYECKOTr0 AHAJIM3a W HHTEPOPETAUMU TMOJYYEHHBIX pE3yJabTaroB. Takue 3agaHusd
BIUIETEHbl B KaXJbli M3 pa3/ieJOB IMPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca MIHPOKO
UCIIOJIB3YETCs ISl pelleHUsl MPUKIaAHbIX 3a1a4. [Ipu penieHun peanbHbIX NPAKTUYECKUX 3a/a4
ydyauecs — pa3BHUBAKOT Ha0JII0IaTCILHOCTbD, YMEHHE HaxXOoJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, MCIOIH30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETH3UPOBATH IMPOOIEMY.
JestenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3aad OpraHu3yercs B
Ipolecce U3yYeHHs BCeX TEM Kypca «Airedpa u Havajga MaTeMaTHYECKOTO aHaTH3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

B yueOGHOM miaHe Ha U3yueHue Kypca alreOpbl M Hayall MaTeMaTUYeCKOro aHalin3a Ha 0a30BOM
ypoBHe oTBojUTCA 4 yaca B Henento B 10 kiacce u 4 yaca B Hezenmo B 11 kiacce, Bcero 3a 1Ba
roja o0yueHust — 268 4acos.

Pabouas mporpamma pazpaboraHa B COOTBETCTBUHU C:

1. ®depepanbHbIM 3aKOHOM OT 29 nexadps 2012r Ne273-03 «O6 obpa3oBaHuu B
Poccuiickoit deneparumny,

2. denepabHBIM IOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOI'O
obmrero oopazoBanus (YTBEpKIeH MpUKa3oM MHUHHUCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoii @enepanuu ot 17 nexadps 2010 r. Ne 1897) ¢
JOTIOJTHEHUSIMU ¥ N3MEHEHHSIMH;;

3. Tlpukazom MunucrepcrBa oopazoBanust u Hayku PD ot 31 nexkabps 2015 rona
Nel577 «O BHeceHun n3MeHeHnil B @eepanbHblil TOCY1apCTBEHHBIN
o0pa3zoBaTeNbHBINA CTAaHAAPT OCHOBHOT'O OOIIEr0 00pa30BaHUsl, YTBEPKICHHBIH
npukazoM MunucrepcTBa oopazoBanus u Hayku P® ot 17 gexabps 2010 r. Ne
1577»;

4. Konuenuueit pa3BuTHs MareMaTHieckoro oopaszoBanus B Poccuiickoit
®enepaunu Pacniopsbxenus IIpasurensctBa ot 09.04.2016 Ne 637 - p



5. Tlonoxenuem o paboueit mporpamMme 1o yueoHsM npeameram MOY «COILI Nel
um. C.U. I'ycena

Peanuzanus yueGHON porpaMMel o0ecrieunBaeTcs yueOHbBIMU TOCOOUSIMU:

«AnreOpa W Hayalla MaTeMaTUYeCKOro aHaiuza», «l'eomerpusi» (0a30BbIi ypOBEHb U
yrnyonennbii ypoBenb) 11 kmacc/ A. I'. Mepsnsak, . A. Homuposckwii, B. b.
[Tonouckuii u 1p. — M.: Benrana-I"pad, 2018.

[Iporpamma paccuutana Ha 210 yacoB B roj.

B nepuonx upesBblYalHBIX CUTYyallMi, ITOTOJHBIX YCJIOBHH, BBEICHHMS KapaHTHUHHBIX
MeponpusTHii 1mo 3aboneBaemocTu rpumnmoM, OPBU u npyrumMu WHPEKIMOHHBIMHU
3a00JIeBaHUsAMH, 00Pa30BaTEIbHBIN MPOIECC MO JAHHOMY MPEIMETY OCYILECTBISETCS C
WCIOJIb30BaHUEM JMCTAHIIMOHHBIX TEXHOJIOTHH, COIIMANBHBIX CETeH U APYrux Gopm.

Ilnanupyembie pe3yJbTaThl 0CBOCHHS Y1eOHOI0 NpeAMeTa.

M3ydyeHne MaTeMaTHKH [0 JaHHOW MpOrpamMMe CIOCOOCTBYeT (DOPMUPOBAHHIO Y
y4aluxcsi JIMYHOCTHBIX, METANPEAMETHBIX ¥ MNPEAMETHBIX PpPe3yJbTaTOB OO0yuYCHHS,
COOTBETCTBYIOLIUX TpeOOBaHMSAM  (heiepalibHOrO  TOCYIAPCTBEHHOI'O — 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 0011ero 00pa3oBaHusl.

JIMYHOCTHBIE  pe3ybTAaThl OCBOEHHMSI NPOrpaMMbl  y4eOHOr0 MpeaMeTa
«MareMaTHKa» XapaKTepU3yHTCs:

IIarproTnyeckoe BOCIIMTAHUE: IIPOSIBICHUEM MHTEpECAa K MPOILIOMY M HACTOSILEMY
pOCCHUIICKOM  MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHUSM  POCCHUUCKHX
MAaTeMaTUKOB U POCCHUMCKOW MaTeMaTUYECKOW IIKOJbI, K UCIOJB30BAHUIO ITUX JOCTHUKEHUN B
Ipyrux Haykax ¢ TOpuKIaaHbix cdepax. I'pamkaanckoe M JTyXOBHO-HPaBCTBEHHOE
BOCIUTAHME: TOTOBHOCTBIO K BBIMOJHEHUIO 00s13aHHOCTEN TpaXk/IaHWHA U pealn3aluu ero mpas,
MPEACTABICHHEM O MAaTEeMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYP,
SBIICHUHN, TPOLEAYp TPakIaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCH U TMp.); TOTOBHOCTHIO K
O00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHHUEM JIOCTHMIKEHUMN
HayKH, OCO3HAHUEM BaXKHOCTH MOPAIIBHO-3TUUECKUX ITPUHLIUIIOB B AEATEIIBHOCTH YUEHOTO.

TpynoBoe BocnUTaHUE: YCTAHOBKOM HAa aKTMBHOE yYaCTHE B PEIICHUU MPAKTUUYECKUX
3a7a4  MaTEMaTUYEeCKOM  HAIPAaBJIEHHOCTH, OCO3HAHWEM  BaXHOCTM  MAaTEeMaTHYECKOIO
00pa3oBaHus Ha MPOTSKEHUU BCEH >KU3HU JJI YCIENTHOW MPOodeCcCHOHAIBHOM NeATEIbHOCTH U
pa3BUTHEM HEOOXOJUMBIX YMEHHUN; OCO3HAHHBIM BHIOOPOM U MOCTPOCHHUEM WHIUBUAYATbHON
TPaeKTOPUHU 00pa30BaHMSI M )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX
noTpeOHOCTEH.

JcTeTHYeCKO0e BOCHHUTAHME. CIIOCOOHOCTHIO K AMOIIMOHAIIBHOMY M ICTETHYECKOMY
BOCTIPUATHUIO MATEeMAaTHYECKUX OOBEKTOB, 3aJay, PEIICHUN, PACCYXICHHI, YMEHHUIO BHJIETh
MaTeMaTU4YeCKuEe 3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAYYHOI'0 IMO3HAHMSA: OPUEHTALMEN B JEATEIBHOCTU HA COBPEMEHHYIO
CHUCTEMY HAyYHBIX TMPEJCTaBIeHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHS UEIOBEKa,
OpUpOAbl M OOIIecTBa, MOHMMAHMEM MAaTEeMaTHYeCKOW HayKu Kak cQepbl ueIoBEeuecKOi
JIEATEIIbHOCTH, ATaloB €€ pa3BUTUA M 3HAYUMOCTH JUISl Pa3BUTHS LIUBWINW3ALMH; OBJIAJCHUEM
A3bIKOM MaTEMAaTUKA W MATEMaTUYECKOM KYJIbTYpOM KakK CpEJACTBOM IIO3HAHUS MUPa;
OBJIQJICHUEM MIPOCTEHIIIMMU HABBIKAMH UCCIE0BATEIbCKON NEATEIIBHOCTH.



®uzuyeckoe  BocnuTaHue, (GopmMupoBaHHMe  KYJIbTYPbl  310POBbSI W
IMOLMOHAJIBLHOIO 0JIArONOJY4YHsi: TOTOBHOCTHIO MPHUMEHSTh MaTeMaTHYeCKUe 3HaHUSA B
MHTEpECaX CBOETO 3/J0pOBbs, BEACHMSI 3JI0pOBOr0 00pa3za >KU3HM (30pOBOE NHUTAHHUE,
cOaNaHCUPOBAHHBIM PEXUM 3aHATHM M OTHAbIXa, peryispHas Qu3udyeckass aKTUBHOCTH);
c(OpPMHPOBAHHOCTHIO HaBbIKA pe(IeKCHH, IPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO e
paBa Jpyroro 4eioBeka.

JKOJIOTHYeCKoe BOCIIMTAHHe: OPUEHTALMEN Ha IPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUN
JUISL pelIeHHs 3aa4 B 00JIaCTH COXPAHHOCTH OKPYKAIOILEeH cpeibl, IUNTAHUPOBAHUS TOCTYIIKOB U
OLICHKM MX BO3MOJKHBIX IIOCJICJCTBUI JI1 OKpY’KAIOLIEH Cpellbl; OCO3HAHHWEM TIJI00AIbHOTO
XapakTepa dKOJOTUYECKUX MPOoOJIeM U MyTel X pelIeHus.

Memanpeomemmnule pe3yibmamat.

* YMEHHE CAMOCTOSITEIILHO OINPEENIATH IIeJTd CBOETr0 00y4eHUsl, CTaBUTh U
(bopmynupoBath 1715 ce0sl HOBbIE 331a4M B yu€0e, pa3BUBaTh MOTUBBI U MHTEPECHI CBOCH
IMO3HABATCIILHOM JCSITCIIbHOCTH,

* YMEHHUE COOTHOCUTH CBOHU JCHCTBHS C IJIAHUPYEMbBIMU PE3YJbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH J1€ATEIbHOCTH B IPOLIECCE JOCTUKEHUSI pE3yJIbTaTa, ONPENEsITh CIIOCOOBI
JIeHCTBUI B paMKax MPEeUI0KEHHbBIX YCIOBUHN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTyallueH;

* YMEHHUE OIPEEIATh MOHATHS, CO3/1aBaTh 000OIIEHNS, YyCTAaHABIBATh aHAJIOTUH,
KJaccu(puIUpoBaTh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPHUH IS KIacCU(UKaALIHY;

* YMEHHUE YCTaHaBJIUBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTD JIOTUUYECKOE
paccykaeHue, yMO3aK/ItoueHue (MHIYKTUBHOE, 1elyKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BHIBOJIBI;

* pa3BUTHE KOMIIETEHTHOCTH B 00OJIACTH MCIIOIB30BAHUS MHPOPMALIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTH;

* IEpBOHaYaIbHbIE PEJCTABICHUS 00 UAESIX U O METOJaX MaTeMaTHKHU Kak 00
YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEICTBE MOJCINPOBAHMS SIBJICHUN U IIPOLIECCOB;

* YMEHHUE BUJIETh MaTEMaTHUECKYIO 3a]]auy B KOHTEKCTE NMPOOJIEMHON CUTYalluu B
JPYTUX AMCLHUIIIMHAX, B OKPYKAIOLIEH KU3HY;

* YMEHHUE HaXOJIUTh B PA3JINYHBIX UCTOYHUKAX UHPOPMAIUIO, HEOOXOAUMYIO IS
pelLIeHHs: MaTeMaTHYeCKUX MPo0JieM, U IPEACTaBIATh € B MOHATHOM (popme, MpUHUMATh
pelIeHre B YCIOBUSAX HEMOJHOM UM U30BITOYHON, TOUHOM MM BEPOSITHOCTHOW MH(pOpMaLnu;

* YMEHHUE IOHUMAaTh U UCII0JIb30BATh MAaTEMATHUECKHUE CPEACTBA HATJISITHOCTH
(rpaduku, TaOIUILIBI, CXEMBI U Ap.) ISl WJUTFOCTPALlUU, UHTEPIPETAI[H, apTyMEHTAlIUH;

* YMEHHUE BBIJIBUTATh TUIIOTE3bI IPU PELICHUHN 337a4H, TOHUMAaTh HEOOXO0AUMOCTh UX
IIPOBEPKU;

* IOHUMAaHUE CYIIHOCTH aJITOPUTMHUYECKUX MPEANNCAHANA U YMEHUE IEHCTBOBATh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM.

Ilpeomemnoie pe3yibmamplo0yueHus anizedpe u Hauanam
mamemamuueckoz20 ananu3a 6 11 knacce
Yucia u BeJTHYMHBI

Buinycknux nayuumcs:
*  OIEepHpOBATH MOHATHEM PaJUaHHAs Mepa YIJia, BBIMOIHATE MpeoOpa3oBaHus paluaHHON
MEpBI B TPAJAYCHYIO U IPayCHON MEpHI B PaIUaHHYIO;
*  OIepUpOBAThH MOHATHEM KOMILJIEKCHOTO YHUCIIA, BHIMOIHATH apuMETHUECKHE OIIEpaIlH C
KOMIUIEKCHBIMU YHCIIAMU;

° I/I306pa)KaTB KOMILICKCHBIE YHCIIa Ha KOMILIEKCHOM IIJIOCKOCTH, HAXOAWUTb KOMIIJIICKCHYIO
KOOpJAUHAaTy 4uncia.
Bbll’lyCKHZ/lK noxyuyum 603MONCHOCMb.!



MCIOJIb30BaTh PA3INYHbIC MEPHI U3MEPECHHUSI YTIIOB MPU PEIICHUH T€OMETPUYECKHX 3a/1a4, a
TaK)Ke 3a7]a4 U3 CMEXHBIX TUCHUIUINH;
MPUMEHSITh KOMITJIEKCHBIC YHCIIA /ISl PEeIICHUS alreOpandeckux ypaBHEHUH.
Bripaxxenus
Buinycknux nayuumcs.
OIEpUPOBATh MOHATUSAMU KOPHS N-M CTENEHHW, CTENEHH C palMOHANbHBIM IOKa3aTeleM,
CTETICHH C JICHCTBUTEIIHLHBIM MTOKa3aTeNeM, Jjorapudma;
MPUMEHSTh OHATUSA KOPHS N-i CTENEHH, CTEIIEHU C PallMOHAIbHBIM MTOKA3aTeJeM, CTEIIEHU
C JEHCTBUTENBHBIM TIOKa3aTelieM, JiorapumMa M WX CBOHCTBA B BBIYUCICHUSAX H TPH
pelIeHUH 3a]1aY;
BBITIONTHATh TOXKJECTBEHHBIC MpeoOpa3oBaHUS BBIPAKEHUH, COIEpKalIMX KOPEHb n-i
CTENIeHHM, CTENEHW C pAlUOHAIBHBIM TIIOKa3aTelieM, CTeNeHb C JeHCTBUTEIbHBIM
mokasaresuem, Jorapudm;
ONEpUPOBATh TMOHATHSMH KOCHUHYC, CHHYC, TaHI€HC, KOTAHI€HC yIja IOBOPOTa,
aApPKKOCHHYC, apKCUHYC, apKTAaHT€HC U apKKOTAHTCHC;
BBITIOJTHSATH TOX/IECTBEHHBIE TPE0OPa30BaHUS TPUTOHOMETPHUUECKUX BBIPAKECHUN.
Buinycknux nonyuum 603mMoxicHOCMYb .
BBHITMIOJTHATh MHOTOIIATOBBIE MPEoOpa3oBaHMs BBIPAKEHUH, MPUMEHSsST MIMPOKUN Hadop
CIOCO0OB U MPUEMOB;
MPUMEHITh TOXKIECTBEHHBbIE MpPeoOpa3oBaHUSl BBIPAKEHUW M peUIeHUs 3aJad  u3
pa3IMYHBIX Pa3/IeioB Kypca.
YpaBHeHNsI 1 HEPABEHCTBA
Buinycknux nayuumes:
pelars HMppalvoHANbHBIE, TPUTOHOMETPUYECKUE, TOKa3aTelbHbIE W Jorapudmuueckue
YpaBHCHHUSI, HEPABCHCTBA U UX CHCTEMBI,
pemiars anredpandeckue ypaBHEHHsI HA MHOXKECTBE KOMIUIEKCHBIX UHCET,
MMOHMMATh YpPaBHEHHE KaK BaXHCHINYI0 MAaTEMATHYCCKYIO MOJCNb JJIsi ONHCAHHS |
M3Y4YEHHUSI  Pa3sHOOOpPA3HBIX  pEaNbHBIX  CUTyalluid, permarb TEKCTOBBbIE  3a/Jayu
anre0panvdecKuM METOI0M;
MIPUMEHSITh rpaduuecKkre MpeICTaBICHUS sl UCCIIeI0BAaHUS ypaBHEHUI.

Buvinyckuux nonyuum 603mMoiCHOCHY .
OBJIAJICTh TIPUEMAMH PEIICHUS YPaBHEHU, HEPABEHCTB U CHCTEM YpPaBHEHHH; MPUMCHSITH
anmapaT YpaBHEHMH /i pENIeHHs pPa3HOOOpa3HbIX 3a7ad M3 MaTeMaTHKH, CMEXHBIX
MPEIMETOB, MPAKTHKH;
MPUMEHITh Tpaduyeckue MPENCTaBICHUS s HCCIENOBAaHUS YPaBHEHMI, HEPaBEHCTB,
CUCTEM YPaBHECHHM, COJIEPIKAIINX MTapaMeTphl.

DOyHKIUH

Buinycknux nayyumecs:
MOHUMATh U UCTHOJb30BaTh (YHKIIMOHAJbHBIC TOHATHUS, S3BIK (TEPMUHBI, CUMBOJINYECKUE
0003HaueHus );
BBITIONHATh ~ TOCTpoeHue TpapukoB  (YHKIMHA C  MOMOIIBIO  TE€OMETPHYECKHX
npeoOpa3oBaHMIA;

BBHITIONHATh TOCTPOCHHE TpapuKOB BHIA Y= Vx , CTENEHHBIX, TPUTOHOMETPUUYECKUX,
00paTHBIX TPUTOHOMETPHUECKHUX, MMOKA3aTEIBHBIX U JIOTApUPMUIECKUX HYHKITUN;
HCCIIeIOBATh CBOMCTBA (YHKITHIA;
MOHUMATh (YHKIIMIO KaK BOXKHEHUIIIYI0O MAaTEMAaTUUYECKYIO MOJIEINb ISl OMUCAHUS TTPOIIECCOB
U SBIEHUI OKPYKAIOIIEro MHUpa, MPUMEHATh (YHKIMOHATBHBIA S3BIK ISl OMUCAHUS U
WCCTIEOBAHUS 3aBUCUMOCTEH MEX Ty (PM3UIECKUMHU BETHINHAMMU.

Buinycknux noayuum 603moicHoCmb .



* MPOBOIUTH HCCIENOBAHUS, CBS3aHHBIE C M3yYCHHEM CBONCTB (PYHKIIMI, B TOM YHCIE C
HCIIOJIb30BaHUEM KOMIIBIOTEPA;
*  HCIIOJIB30BaTh ()YHKIIMOHATBHBIC MMPEJACTABICHHUS U CBOMCTBA (DYHKIMU IS PEIICHUs 3a/1a4
U3 pa3MyuHbIX Pa3/esioB Kypca MaTe€MaTHUKH.
DJieMeHThI MATEMATHYECKOT0 AaHATU3a
Buvinyckuux nayyumcs:
* MPUMEHATH TEPMHUHOJIOTHIO M CUMBOJIMKY, CBSI3aHHYIO C MOHSATUSMU TpPECIl, POU3BOIHAS,
nepBooOpaszHas U UHTErpal;
*  HaxoIuTh mepeaen QyHKIUY;
*  peliath HEPABEHCTBA METO/IOM UHTEPBAJIOB;
*  BBIYUCIIATH MPOU3BOJHYIO M EPBOOOPA3HYIO (PYHKINH;
*  HCIIOJIb30BATh MIPOU3BOIHYIO JUIsl UCCIEI0BAHUS U MOCTPOeHUs TpaduKoB GyHKIIHII;
* [OHUMATh NTE€OMETPUYECKHUI CMBICI TPOU3BOTHON U ONPEACTEHHOTO UHTETPAIIA;
*  HaxoJUTh BTOPYIO MPOU3BOJIHYIO, IOHUMATh €€ FreOMETPUUECKUN U HU3NYECKUIN CMBICIT;
*  BBIYUCIIATDH ONPEIECIEHHBIA UHTETPAT;
*  BBIYHCIATH HEONPEAEIEHHBIA HHTETpall.
Buinycknux nonyuum 603moxicHOCmb .
* chopmupoBaTh MpeICTaBICHHE O MPUMEHEHUU T€OMETPUUYECKOTO CMBIC/IAa MPOU3BOAHON U
WHTETpaIa B Kypce MaTeMaTHKH, B CMEKHBIX JUCIAILINHAX;
* chopmupoBaTh 1 yriayOuTh 3HaHUS 00 UHTETpaJe.
DJieMeHTbl KOMOMHATOPUKY, BEPOSITHOCTH M CTATHCTUKH
Buvinyckuux nayyumcs:
* pemarh KOMOMHATOPHBIE 33/1a4U HA HAXOXKJCHUE KOJMYECTBA OOBEKTOB MIIM KOMOHMHAIINI;
e npuMeHsATh popmy 6rmHOMa HploTOHA 1151 MpeoOpa3oBaHusl BBIPAKEHU;
*  HCIIOJIB30BATh METOJ MaTeMaTHYEeCKOW WHIAYKIIMH JUTsl IOKA3aTeIhCTBA TEOPEM U PEIICHUS
3azauy;
*  HCIIOJIB30BATh CIIOCOOBI MIPECTABICHUS U aHAJIN3a CTATUCTHYCCKUX JTAHHBIX;
*  BBINOJIHATH ONEPAIH HAJl COOBITUSMU U BEPOSTHOCTSIMHU.
Buinycknux nonyuum 603moxicHocme.
* Hay4uThCS CHEIHAIBHBIM MPUEMaM pelieHnss KOMOMHATOPHBIX 3a]1a4;
*  XapaKTEepU30BaTh MPOIECCH U SIBJICHUS, UMEIOINE BEPOSITHOCTHBIN XapaKTep.

Conep:xxanue yueOHOro npeamMera ajredpsl
M HAYaJ MATEeMAaTHYECKOr0 aHAJIn3a

IloBTOpPEHME

Pemenne 3amau ¢ MCIONB30BAaHMEM CBOMCTB YHMCEN M CUCTEM CUMCIIECHUS, IEIMMOCTH,
JIOJIe W YacTeil, MpOLIEHTOB, MOAYJIeW uwucen. PemeHwe 3amad ¢ HCHOJIb30BAHUEM
CBOWCTB CTENEHEeHl M KOpHEH, MHOTrOWIEHOB, NMPeoOpa3oBaHUil MHOTOWIEHOB U JIPOOHO-
palMOHAIBHBIX BBIpAXKEHUW. Pemenue 3a1a4 ¢ MCIOIb30BaHUEM I'PAlyCHOM MEphI yIiia.
Monaynb ynciaa U ero cBoicTBa. PemieHue 3aj1ad Ha JBM)KEHHE M COBMECTHYIO paloTy,
CMECH M CIUIaBbl C IOMOIIBIO JMHEHHBIX, KBaJApPaTHBIX M JPOOHO-pAIIMOHATIBHBIX
YPaBHEHUH U UX CUCTEM.

Pemrenne 3amau ¢ MOMONIBIO YHMCIIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOU
NEPEMEHHOM, C MPUMEHEHUEM H300paKeHHs YUCIOBBIX MPOMEXYTKOB. Pemenue 3a1ad ¢
UCIIOJIb30BaHUEM YMCIIOBBIX (GYHKIMH M ux rpadukoB. Mcmonp3oBaHue CBOICTB H
rpaduKOB JUHEWHBIX M KBAJPAaTHYHBIX (PYHKIMHI, 0OpaTHOW MPONMOPLUUOHATIBHOCTU H



dyskmuu y =vx . I'paduueckoe pelneHue ypaBHEHMII ¥ HEpaBEHCTB. Mcronp3oBaHHe
orepanuii HaJl MHOYKECTBAMH U BBICKa3bIBAHUSMHU.

Hcnonp30BaHNE HEPABEHCTB M CHCTEM HEPABEHCTB C OAHOM IEPEMEHHOM, YHCIIOBBIX
IPOMEXYTKOB, MX OOBEIUHEHHWH M TepecedeHuid. l[IpuMeHeHue NpH pemeHuH 3a1ad
CBOWCTB apu(METUYECKON U T€OMETPUYECKOH MPOrpeccuy, CyMMUPOBaHUS OECKOHEUHOM
CXOIAILIENC TEOMETPUUECKON ITPOTPECCUMN.

Panuannas Mepa yrina, TPUTOHOMETPHYECKAs OKPYXKHOCTb. TpHUrOHOMETpHUYECKHE
¢ynkuuu uucen u yriaoB. DopMynbl  NPUBEACHUS, CIOKEHUS TPUTOHOMETPUUYECKHUX
(byHKUUH, GOpMyNbl ABOMHOIO M IOJIOBUHHOIO aprymeHra. lIpeoOpa3oBaHue cymMmbl,
Pa3sHOCTH B MPOU3BEACHNUE TPUTOHOMETPHUUECKUX (DYHKIHMIA U HA000POT.

Hynun ¢yHKIuM, OpoMeKyTKM 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb. HauOombiiee u
HanMeHblIee 3HayeHue (yHkuuu. [lepuonnveckue (GyHKIMHM W HAUMEHBLIMH TEPHO.
Yéruble 1 Heu€THble QyHKIMU. TpuroHomerpuyeckrue GyHKLIHUU YUCIOBOTO apryMeHTa.
CpoiicTBa 1 rpaduKu TPUrOHOMETpHUECKUX (yHKIUKA. OOpaTHBIE TPUTOHOMETPUUIECKHE
(GyHKLIMU, HX TIJIaBHblE 3HA4eHus, cBoilctBa u rpaduku. TpuroHomerpuueckue
ypaBHeHUd. OAHOPOJHBIE TPUTOHOMETPUYECKHE YpaBHEHUs. Perienue mnpocTelmmx
TPUTOHOMETPUUYECKUX HepaBeHCTB. [Ipocreilime cucTeMbl TPUTOHOMETPHUUECKUX
YpaBHEHUM.

Marepuan 11 knacca

CreneHb ¢ JeliCTBHUTEJBbHBIM II0Ka3aTejleM, CBOWcTBa creneHu. IIpocreiinme
HoKa3aTebHbIC ypaBHEHMs M HepaBeHCTBA. [loka3zatenbHas (QyHKIMS U €€ CBOWCTBA U
rpaduk. Yucno e u QyHKIHS.

Jlorapucgm, cBoiictBa sorapupma. JlecaTHUHBII W HATypaJbHBIA JOrapuM.
[IpeoOpazoBanue norapudmMudeckux BbeIpakeHHH. Jlorapumuyueckue ypaBHEHHS H
HepaBeHcTBa. Jlorapudmuyeckas GyHKIMS U ee cBOICTBA U rpaduK.

CrenenHasi pyHKIMA U ee cBoiicTBa U rpauk. UppaunonanbHble ypaBHEHHS .

IlepBuuHbIE MpenCTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX uucen. JlelcTBus c
KOMIUIEKCHBIMU 4MciaamMu. KoMIiekcHO conpspkeHHble 4ucia. Moayiab M apryMEHT
yncna. TpuroHomerpuyeckass ¢opMa KOMIUIEKCHOTO 4YHcia. PemieHune ypaBHEHU B
KOMIUIEKCHBIX YHCJIAX.

CucreMpl TOKa3aTeNbHbIX, JOrapuPMUYECKUX U HPPALMOHAIBHBIX ypaBHEHUM.
CucTeMbl MOKa3aTeNbHBIX, JOrapu(PMHUUECKUX U UPPALMOHATIBHBIX HEPABEHCTB.
VYpaBHEHHUsI, CHCTEMBI YPAaBHEHUH C TAPaMETPOM.

®opmyna bunoma HerotoHa.

[Tonstue npenena @ynkuuu B Touke. lloHsATue mpenena QyHKIUU B OECKOHEYHOCTH.
Acumnrorsl rpaduka ¢yHkuuu. CpaBHeHHE OECKOHEYHO MallbIX M OECKOHEYHO
6onpmmx. HenpepriBHOCTh (yHKIMU. CBolicTBa HempepbiBHBIX (yHKIuN. Teopema
Beiiepmrpacca.

Huddepenuupyemocts (pynkuuu. IlpousBoanas ¢yHkiuum B Touke. KacarenmpHas k
rpa¢uky GyHkuuu. ['eomerprudecknii 1 pU3NUECKUil CMbICI TPOU3BOAHOM. [Ipumenenune
npou3BogHO B ¢usmke. I[IpousBognwie dnemeHTapHbix (ynkmuii. [IpaBuia
Qg depeHIpoBaHus.

Bropas npousBoHas, e€ reoMeTpruuecKuii U pu3ndecKkuii CMbICI.

Toukn »skcTpemyma (MakcuMymMa M MuHUMyMa). MccnenoBaHue 3iieMEHTapHBIX
GYHKIMI Ha TOYKM SKCTpeMyMa, HauOoJjiblllee M HaUMEHbIlEee 3HAUE€HUE C MOMOUIBIO
npou3BonHOW. IlocTpoenue rpadukoB (QyHKIMA C MOMOIIBIO  HPOU3BOJHBIX.
[IpumeHeHne nMpou3BOAHON NpH penieHuH 3a1ad. HaxoxxaeHue sKCTpeMyMoB (yHKITHI
HECKOJIbKUX NTEPEMEHHBIX.

[lepBoobOpasznas. Heonpenenéuusiii uHTerpan. IlepBooOpa3zHble  3JIE€MEHTapHBIX
¢ynkuuit. Ilnomanps xpuBonuueitHoM Tpamenuu. Popmyna HproToHa-JleiibHuna.



Onpenenéuuplii uHTerpasn. Beruucnenue miomaneil miockux ¢uryp u oObEMOB Teln
BpalICHUs C TOMOIIBIO UHTETpaa.

Mertoab! pemeHus pyHKIIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TeOPHs TPad)0oB 1 KOMOMHATOPUKA
Hcnonb3oBanue TabIUIl U aUarpaMM JUIsl IPEJCTAaBICHHUS AaHHBIX. Perienue 3agad Ha
NPUMEHEHHUE  OINHUCATENbHBIX  XapaKTePUCTHK  YHCIOBBIX  HAOOpOB:  CpENHUX,
HauOOJBIIEr0 M HAaWMEHBUIETO 3HAYEHMs, pa3Maxa, JUCHEPCHUH U CTaHAAPTHOTrO
OTKJIOHEHHsS. BbluncieHue 4YacTOT M BEpOSTHOCTEH  coObiTHil.  Brruncnenue
BEPOSITHOCTEM B  ONBITaX C PABHOBO3MOXHBIMM  JJIEMEHTapHBIMH ~ MCXOJAMHU.
Hcnonp3oBanne KOMOMHATOPUKH. BbruncieHne BepOSITHOCTEH HE3aBUCHUMBIX COOBITHIL.
Hcnonb3oBanue (opMynbl CIOXKEHHS BEpOSTHOCTEH, nauarpaMm Oiliepa, JaepeBa
BeposTHOCTEH, popMyibl bepHyiu.

BepositHocTHOE  mPOCTpaHCTBO.  AKCHOMBI ~ TEOPUM  BEPOATHOCTEH. Y CIIOBHAs
BeposTHOCTh. [IpaBmiio ymMHOXeHus BeposiTHOCTE. dDopmyna NOJHONH BEPOSITHOCTH.
®opmyna baiieca.

JluckpeTHble ciaydallHble BEJIMYMHBI M pacnpenencHus. COBMECTHBIE pacIpeiesiCHuUs.
Pacnpenenenne cCcymMmbl M NPOU3BEACHMS HE3aBUCUMBIX CIyYaWHBIX BEJIMYMH.
MaremaTtuueckoe OXHAAHME M AMCHEPCUs CIy4ailHOM BeJIMYMHBL. MareMarnyeckoe
OKHMJAHUE U JUCIIEPCHsI CYMMBI ClydyallHbIX BeIW4MH. bUHapHas ciydaiiHas BeJWYHMHA,
pacupenenenue bepuymiu.

I'eomerpuueckoe pacrnpezneiieHHe. bHHOMHAIbHOE paclpeleseHne M €ro CBOMCTBA.
['unepreomeTpuueckoe pacnpelerieHue U ero cBoicTBa. HempepbiBHbIE ciy4dailHble
BenuuuHbl. IlnotHocTe  BepoATHOCTH. DyHKIMA pacnpenenceHus. PaBHomepHOe
pacnpenenenue. [TokazarenbHoe pacnpenenaeHue, ero napameTpsl.

Pacnpenenenue Ilyaccona u ero npumenenue. HopmaneHoe pacnpenencHue.

Oynkuusa Jlamaca. [lapamerpsl HopmansHOro pacupeneneHus. [Ipumepsl cinydaiHbIX
BEJIMYMH, IIOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTb W3MEPEHUH, POCT
yenoBeka). llenTpanpHas mnpenenbHas TeopeMa. HepaenctBo YeOsimeBa. Teopema
UebpimeBa u Teopema beprymin. 3akoH Oosbmiux uucel. BBIOOPOYHBIA METO
U3MEpEeHUs BeposTHOCTEeH. Posb 3akoHa OONBIIMX YMCEN B HayKe, IPUPOAE U OOIIECTBe.
KoBapuanust aByx ciyuyaiiHbix BenuuuH. [loHsitTue 0 koddduimeHTe Koppemsiuu.
CoBMmecTHBIE HaAOMIOAEHUS JABYX CIY4YalHBIX BeJWYMH. BpiGopounslit ko3 duimeHt
koppensanun. JIuaeitHas perpeccusi. Ctatuctudeckas runore3a. CTaTUCTUKA KPUTEPHS U
ee ypoBeHb 3HauuMocTH. IIpoBepka mpocTeMmMx runores. OMIHUPUYECKHE
pacupenelieHusT W HMX CBA3b C TEOPETMYECKMMH pacnpeneneHusmu. Panrosas
koppemsinus.  Iloctpoenme  coorBercTBUi.  VIHBEKTHMBHBIE M CIOPBEKTHBHBIE
coorBercTBusA.  bueknmu. JluckperHas  HenpepblBHOCTh. [IpmHmmn — J{upuxie.
KonupoBanue. JIBonuHas 3anucb. OCHOBHblE MNOHATHUSA Teopuu rpados. JlepeBbs.
JIBonunoe nepeBo. CBasHocTh. KoMmoHeHTs! cBa3HOcTH. [lyTn Ha rpade. DiinepoBsl U
['aMHUIIBTOHOBBI ITyTH.

Copaepxanue Kypca reoMeTpum

IloBTOpPEHME

Pemenne 3amau ¢ TOpuUMEHEHHEM CBOWCTB (uUIryp Ha IUIOCKOCTH. 3ajauyd  Ha
JI0Ka3aTeNbCTBO U MOCTPOCHNE KOHTpIpUMepoB. Mcnonp30Banue B 3a/1a4ax MpOCTEHIINX
JOTMYECKUX TMpaBuil. PemieHue 3ajad C HMCIOJNB30BAaHHEM TEOPEM O TPEYTrOJbHUKAX,
COOTHOIIEHWH B  MPSIMOYTOJBHBIX  TPEYroJbHHWKAX, (DAKTOB, CBS3aHHBIX C
YeThIpeXyrojbHUKamMH. PeleHne 3agay C HCMOJIBb30BaHHMEM (DAKTOB, CBSI3aHHBIX C
OKpyXHOCTSIMU. PereHne 3amad Ha W3MepeHHs] Ha IUIOCKOCTH, BBIYMCICHHWE JIUH U
iomaaen. Pemenne 3agay ¢ moMOIIbI0 BEKTOPOB U KOOPAMHAT.



Harnsonas crepeomerpus. durypsl u ux uzoOpaxenus (ky0, mupamuia, NpusMa).
OCHOBHBIE TIOHATHS CTEPEOMETPUH U X cBolicTBa. CedeHus Kyda U TeTpadapa.

Touka, npsiMas U IIOCKOCTh B IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3
HUX. B3auMHOe pacnosiokeHue mNpsAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
[TapannensHOCTh MPSMBIX M IJIOCKOCTEW B HpOCTpaHcTBe. M300pakeHne mpocTerimx
MPOCTPAHCTBEHHBIX (DUTYP HA MIOCKOCTH.

Paccrosaust Mexy purypaMu B IpOCTPAHCTBE.

Yrnel B mpoctpaHctBe. lleprneHauKyasipHOCTh NpsAMBIX M IUIOcKocTed. [Ipoekuus
(GUrypsI Ha MIOCKOCTD.

[Ipu3Haky nepneHIuKyYISIPHOCTU MPSAMBIX M IUIOCKOCTEH B MpOCTpaHcTBe. Teopema o
TPEX NMEPIEHIUKYIAPaX.

Mpuororpannuku. [lapamnenenunen. CBoilcTBa NPSAMOYTOJIBHOTO NapajlIeJIeNUIEAA.
Teopema Iludaropa B mpoctpanctse. [lpusma u nupamuaa. [lpaBunpHas nupaMuga u
npaBuibHas npusma. [Ipsmas nupamua. S1€MEHThI IPU3MbI U TUPAMHU/IBIL.

Marepuan 11 knacca

Tena BpameHusi: HWIMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSIMOIO
KpyroBOoro LWJIMHJApA, MPSIMOTO0 KPyroBoro koHyca. M3o0pakeHue Ten BpallleHUs Ha
MJIOCKOCTH.

[IpencraBienne 00 yceyeHHOM KOHYCE, CEYeHHs] KOHyca (IapaiebHOE OCHOBAHUIO U
MPOXOJIIee Yepe3 BEPIIMHY), CEUCHUS UWIMHIpa (MapauielbHO U MEepIeHIUKYISIPHO
ocH), ceueHus 1mapa. Pa3eprka uuinuHapa 1 KOHyca.

[Ipocreiimme KOMOMHALIMM MHOTOTPAHHUKOB M TEJ BpallEHUS MEXAY COOOH.
Brrurcnenue 3eMeHTOB MTPOCTPAHCTBEHHBIX (huryp (pedpa, TuaroHa u, yribl).
[Inomane NOBEPXHOCTHM NPABMWIBHOM mUpamMuibl W mOpsMod npusMbl. [liomans
MOBEPXHOCTHU IPSIMOTIO KPYroBOI'O HMJIMHJIpA, IPSIMOT0 KPyroBOro KOHyca U 11apa.
IlonsTue 06 06beme. OO6BEM UPaMUIBI U KOHYCA, MPU3MBbI U uiauHApa. O0beM mapa.
[Tono6uble Tena B npoctpaHcTBe. COOTHOLIEHUSI MEXY IUIOLIAIMU IOBEPXHOCTEN U
o0BeMaMu ITOJOOHBIX TEIN.

BexTopbl U KOOpAMHATHI B pocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCIIO, YTOJl MeX1y BekTopamu. KoinmuHeapHble U KOMIUIaHapHbIE BEKTOPBL. CKasipHOe
Ipou3Be/ieHne BEKTOpoB. Teopema 0 pas3noKeHUH BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTOopaM. CKalsipHOE MPOU3BEICHUE BEKTOPOB B KoopAuHaTax. [I[puMeHeHne BEeKTOpoB
IIPU pEIICHUH 3a/]]a4 Ha HaXO0KJIEHUE pPAaCCTOSHUM, JIJIUH, IJI0aged 1 00beMOoB.
VYpaBHEHUE MJIOCKOCTH B NMPOCTPAHCTBE. Y paBHEHUE cdepsl B npoctpaHcTBe. Popmyna
JUTSL BBIYMCIIEHUS] PACCTOSIHUS MEKYy TOUKaMHU B IIPOCTPAHCTBE.

Pacnpenesienne y4e0HOTr0 BpeMeHH MO YeTBEPTAM.

1 monyroaue 2 nonyrogue | Ton

KonnuectBo HENETD 15 18 33

KonnuecTBo yacoB 1o nporpamme 90 108 198




KomnnuecTBo KOHTPOJBHBIX PabOT

13




TemaTuueckoe IJIAHUPOBHAHE

Aaredpa
Ne Tema K30 KomnuectBo
4acoB
IloBTOpenue yuedOHoro marepuaJia 3a kypc 10 kiaacca 10
1 | TpuroHoMeTpu4ecKkrue ypaBHEHUs
[IpousBoanas. [Ipumenenue nporu3BOIHON 4
3 | Yroa mexay npsiMoii U IocKocThlo. Ilepnenauxyisp u 2
HakJIOHHAasA. J[ByrpaHHbIi yron
4 Bxoonaa konmponvnan paboma. 1
Iloxkazamenvhnan u nozapugpmuueckan GynKyus 25
5 | CreneHb ¢ IPOU3BOJIBHBIM JICUCTBUTEIBHBIM MOKA3aTEIIEM. 1.31 3
[TokazarenpHas QyHKIHS
6 | I[loxazarenbHble ypaBHEHUS 1.3.2. 3
7 | Iloka3zarenpHble HEPABEHCTBA 1.3.2 3
8 | Konrponbnas pabora Ne2 1
9 | Jlorapudm u ero cBoiicTBa 14...5 4
10 | Jlorapudmuueckas GyHKIUS U €€ CBOHCTBA 4
11 | Jlorapupmuueckue ypaBHEHUS .2.1.5 4
12 | Jlorapudmuueckue HEpaBEeHCTBA 2.1.6
13 | IlpousBoaHbIE IOKA3aTENBbHOMN U JOorapupMHUUECKOit 224 2
byHKIMI
14 | KontponbHas padota Ne 3 1
Humezpan u ezo npumenenue 12
15 | IlepBooOpa3zHas 43.1 3
16 | [IpaBuna HaXOXKIEHUS TIEPBOOOPA3HOMN 43.1 3
17 | Ilnomane kpuBoJMHENHON Tpaneunun. OnpenenEéHHbIl 4.3.2 4
UHTETpal
18 | Boruncienue o0bEMOB Tel 4.3.2 1
19 | KonTponpHas Ne 4 1
JJieMeHThI KoMOMHATOPpUKHU. Bbunom HbloToHa 11




KomnuectBo

Ne Tema K3C
4acoB
20 | Meron maTemMaTH4eCKON UHIYKITUU 6.1.1 3
21 | IlepecTaHOBKH, pa3MeEIICHUS 6.1.1 2
22 | Coueranus (KOMOUHALIUN) .6.1.2. 2
23 | bunom Herotona 6.1.2. 3
24 | KourponbHas paborta Ne 5 1
JJieMeHThI TEOPUH BEPOSATHOCTEH 20
25 | DnemeHThl KOMOUHAaTOpUKH U 6MHOM Hbl0TOHA 6.1.2 3
26 | AKCHOMBI TEOPUU BEPOSITHOCTEM 6.1.2 3
27 | YcnoBHas BEpOSITHOCTh 6.1.2 3
28 | HezaBucumble cOOBITHS 6.3.1 2
29 | CnyuaiiHas BelMuMHa 6.3.1 2
30 | Cxema bepnymin. bunomMuHanbHOE pacrpeaesieHue 6.3.2 2
31 | XapaKTepuCTUKU CITy4aliHON BEJIUYUHBI 6.3.2 2
32 | MaTtemaTtruyeckoe 0>XKMJIaHuE CYMMBI CITy4allHbIX BEJIUYHUH. 6.3.2 2
33 | KourponbHas pabota Ne 6 1
IMoBTOpeHUe U cUCTEMATH3ALMA 38
y4eOHOro marepuaJia
33 | [ToBTOpeHue kypca anreOpsl U Hauad MaTeMaTHIECKOTO 36
aHanm3a
34 | [IpomexyTouHas arTecTanus (KOHTPOJIbHAs paboTa). 2




MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kypca «l'eomeTpus» 0a30BOT0 YpOBHS ISl 00yUYaIONIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BATEILHOTO
CTaHJapTa CPeIHEro oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
NPEIBSBISIEMBIX K MaTEeMAaTUYECKOMY OOpa30BaHUIO, M TPAIUIIMKA POCCHUCKOTO OOpa30OBaHMS.
Peanmauml IporpaMmabl o0ecreunBaeT OBJIaACHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSAMU,
COCTABIIIIOLIMMH OCHOBY JUISI CaMOpAa3BUTHS M HENPEPBIBHOTO 0O0pa30BaHMA, IEIOCTHOCTD
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH OGy‘-IaIOH_[I/IXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEIHEro oO0Iero ooOpa3oBaHUs
00yCJIOBJIeHAa TPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pEe3YJIbTaTOB
00y4yeHMsI TEOMETPUH B HalpaBJIEHUU JIMUHOCTHOIO Pa3BUTUs OOydaromuxcs, (GOpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOM TI'PaMOTHOCTH, H3YYEHMsI IPYTUX Y4eOHbIX JMCLUIUIMH.
Pa3zButne y oOydaromuxcsi MpaBUIBHBIX IPEICTABICHUM O CYIIHOCTH U HPOUCXOXKIACHUU
TeOMETPUYECKUX aOCTpaKIUii, COOTHOIIECHUH PEATbHOTO U HICATBHOI0, XapaKTepe OTPaXKCHUS
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
crocoOCTByeT (OPMHPOBAHHIO HAYYHOIO MHPOBO33PEHMS YYAIIMXCsS, a TakKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUISI afalTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpust siBisieTcss OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HaIpaBJIC€HHOCTH, TaK U T'yMaHUTaPHOM.

Jlormueckoe MblluIeHUE, (GopMHpyeMOe MpU H3yYEHUH OO0YYarolIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEICTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7jad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpueHTalusi uyeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €0 COLMAJIbHOrO OBbITHS, (hopMa OTpakeHUs OKPYXKAIOLIEro Mupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0O0bEAMHSIET pa3Hble BUAbI YUEOHON U TPYI0BOI
NEeSITeIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAadyecTB, NMO3TOMY aKTyalbHa
3agada (OPMHPOBAHUS y OOYUAIOIIMXCSl NMPOCTPAHCTBEHHOIO MBIIUICHUS KaK Pa3sHOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJITOTOBKE K IPAKTHYECKOH
NEeSITeTTHHOCTH 110 MHOTUM HAIPaBJICHUSIM.

Llenb ocBOEHMSI MpOrpaMMBbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE 00yUeHHs
— 00meoOpazoBaTeIbHOE M OOIIEKYJIBTYPHOE DPa3BUTHE OOYyYaloIUXcs uepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHYECKUX T€OMETPHUECKUX 3HAHUH U
NeHCTBUH, CIEU(UIHBIX TEOMETPHH, BO3MOYKHOCTH YCIIEIITHOTO MPOAOIDKEHHSI 00pa30BaHMUS 110
CHEUHATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIATHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpamMa mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOLIMXCS
CpeIHeW IIKOJIbI, HE HCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpazoM, oOydaromiyecss Ha 0a30BOM ypPOBHE JOKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
KHU3HH B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOYKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0Ko, €cliu B JajbHEHIIeM BO3ZHUKHET HEOOX0AUMOCTh B F€OMETPUYECKUX 3HAHUSIX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IproputeTHBIMU 3a7a9aMi OCBOCHHUS Kypca «I eomeTpumn» Ha 6a3oBoM yposHe B 10—11
KJ1accax sBJISIOTCS:

e hopMupoBaHHE MPEICTABICHUSA O TEOMETPUM KaK 4YacTh MHUPOBOW KYIBTYpHl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e hopMupoBaHUE NPEICTABICHUS O MHOIOI'pDAaHHMKaX M Telax BpallleHUs Kak o
BRXHEHIINX MAaTEMAaTHYECKUX MOJENSX, MO3BOJIAIOUIMX ONKMCHIBATh U U3Y4aTh pa3HbIe
SIBJICHHUS OKPY’KAIOLIETO MUPA;

e hopMupoBaHHE YMEHMs PpAclO3HaBaTh Ha dYepTekaX, MOJENSIX U B PEAITbHOM MHpe
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

®OBJIAZICHHE METOJaMM pELIeHUs 3aJady Ha [OCTPOEHHMs Ha  H300pakeHMsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e hopMupOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHSATHSMH O MHOTOTPAaHHHKAaX M
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIAZICHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3ajad; ()OPMHUPOBAHUE yMEHUS
IPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33a4 C IPAKTUYECKUM COJICPKAHUEM;

®pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e hopMupoBaHre (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TEOMETPUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMEeTpUM M  CO3/1aBaTh T'€OMETPUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TreOMETPUYECKU ammapaT JUlsl peleHHs MNpaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B HayaJle €ro u3yueHHUs 3aJay, pellaeMblX Ha YpPOBHE MHTYWTUBHOIO TIO3HAaHUS, U
ornpeneN€HHbIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JTAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HAIISAIHO-KOHCTPYKTUBHOMY METONYy OOY4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEpEOMETPUH MTPOBOJUTCS 32 CUET PEIICHU 3a7ad Ha CO3/IaHUe TPOCTPAHCTBEHHBIX 00pa3oB U
3aJjad Ha OINEpUPOBaHUE NPOCTPAHCTBEHHBIMH oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICIIEHHOTO U3MEHEHHS €r0 UCXOHOTO COAEPIKaHusI.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcs He TOJIbKO



10 COJEPXKATCIbHBIM JIMHUSIM, HO M IO ToJaM OOydYeHHs Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 roaM 00yJIeHHs, CTPYKTYPHPOBAHO TAKUM 00pa3oM,
9TOObI  OBJAJCHHUE TICOMCTPUYCCKUMHU  IMOHATHUSMH W  HABBIKAMH  OCYIIECTBIISIIOCH
MOCJICIOBATEIbHO W IOCTYMATEIbHO, C COOJIIOJICHMEM TMPUHIIMIA MPEEMCTBCHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA

10 KIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluBamomuecs npsaMble. [lapainenbHOCTh NPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; MAPAUICIBHOCTh TPEX NPSIMBIX; MAPaUICIBHOCTD
IPSAMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIY IpPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IJIOCKOCTEH: — MapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNibHbIX I1ockocTel. [Ipocreiiue npocTpaHCcTBEHHbIE (PUIYpBl Ha MIJIOCKOCTU: TETPa’Ip,
KyO, mapajuieNenuIie]; MoCTPOSHNE CEYCHUI.

IlepneHgUKyISIpHOCTE  IPSIMOM M IUIOCKOCTH:  IIEPIEHIUKYISPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MpSAMBbIE NApaUICIbHBIE M MEPHECHAMUKYJSPHBIE K IUIOCKOCTH, IIPU3HAK
NEPNEHIUKYJIPHOCTH TPAMONM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPAMOA M IUIOCKOCTBIO; JIBYI'PAHHBIA YIOI,
JIMHENHBIN Yrojl JBYIPaHHOrO yria. llepneHaukyisp M HaKJIOHHBIE: PACCTOSHHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM [0 IUIOCKOCTH, NPOEKIMs (UIyphl Ha IIOCKOCTb.
[lepnieHAUKYIAPHOCTD IUIOCKOCTEW: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX MEPIEHAUKYIAPAX.

MHoOrorpaHHuKHu

[TonsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTIOIDAaHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipuzma: N-yrosibHas npusma; rpaHu
¥ OCHOBAHMS MPHU3MBI; MIPSIMasi 1 HAKJIOHHAS IPU3MBbI; OOKOBAs M TOJIHAS TOBEPXHOCTD MPHU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN IMapauleNenuIe] U ero cBoicrsa. [lupamuaa: n-yronpHas
nupampsia, TpaHM W OCHOBAaHHME NHMpaMHbl,; OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJEMEHTbl MNpU3Mbl W nupamunabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHSATHE NPABHUIBHOTO MHOTIOIDAHHMKA; MPABWIBHAS IPU3Ma U IPaBUIbHAS
NUpaMKJia; MpaBUiIbHAas TPEyroibHasl MUpaMuia U IpaBUIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’Ap M ukocadap. CedeHus NpU3MBI U
MUPAMHUIBL.

CumMeTpHusi B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, NMPSAMOM, MIIOCKOCTH.
DneMEeHTHl CUMMETPUU B TUpaMUJax, napasuieienuneiax, IpaBUIbHbBIX MHOTOTpaHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPHU3MBI, ILIOIIAJb OCHOBAaHUMN, TEOpeMa O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
NPaBWIbHON NMHUpamMuAbl, TeOpeMa O IUIoum@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGHuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IJIOUIAIIMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus

[MunuHapuyeckas MOBEPXHOCTh, O0Opa3ylolIMe IWIMHIPUYECKOH IOBEPXHOCTHU, OCh
MUATUHAPUYECKONU TTOBEpXHOCTH. L{MmuHap: ocHOBaHUS M OOKOBAsi TOBEPXHOCTH, 00pa3yromas u
0Cb; IIOMIaAh OOKOBOI U TIOTHOM MOBEPXHOCTH.

Konuyeckasi moBepXHOCTh, 0Opa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIHHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiolias M OCbh; IJIOLIA/Ab



OOKOBOM W TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opa3yoIllHe M BHICOTA, OCHOBAHUS M
OOKOBast MOBEPXHOCTD.

Cdepa m map: neHtp, paadyc, AUaMeTp; IUJIOMIAAL IMOBEPXHOCTH cdepsl. BzaumHoe
pacnosioxkeHue chepsl U MIIOCKOCTH; KacaTeabHas MIIOCKOCTh K cdepe; Tiomanab chephl.

N306paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka nuIMHApa U KOHyca.

KomOuHanuu Tten BpaiieHWs M MHOTOTPaHHMKOB. MHOIOIpaHHUK, OIMCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonsitue 00 o0O0BEMe. OcHOBHBIE CBoicTBa 00BEMOB Tel. Teopema 00 00BEME
IPsIMOYTOJIBHOTO Tapaiiienenuneaa u cieactBus u3 He€. O0bEM mumHapa, kKoHyca. O0BEM
nrapa ¥ iomasib cepsl.

[TonoGubie Tena B mpoctpancTBe. COOTHOLICHHS MEXAY IUIOUIAASIMU TOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

Ceuennss uunuHApa (MapajUielbHO M NEPHeHIUKYISAPHO OCH), CEUeHHUs KOHyca
(mapaynenbHOe OCHOBAHUIO U IPOXO/SIIEE YEpPE3 BEPIIUHY), CEUEHUS 111apa.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4wMciio. PasnokeHne BeKTOpa MO TpEM HEKOMIUIAHAPHBIM BekTtopam. lIpaBuio
napajuienenunena. Pemenue 3anay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMH.
IIpsmMoyrosnbHas cucremMa KOoopAuHAT B IpoctpaHcTBe. Koopamuarel Bektopa. lIpocreimue
3a/layd B KOOpAMHAaTax. YTroa Mexay BekTopamMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Bbluncnenue yrioB Mexay NpsAMbIMA M IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOX NpHU
peLIeHUH TEOMETPUYECKUX 3a/1a4.

I'eomeTpusn
Komnuectso
Ne Tema K2C
4acoB

Koopannatbl BeKTOpa B IPOCTPAHCTBE 20
1 | JlekapToBBI KOOPAUHATHI TOUYKU B IPOCTPAHCTBE 5.6.1 2

2 | BexTopsl B IpOCTpaHCTBE 5.6.2.
3 | CnoxxeHue v BEIYNTAHNAE BEKTOPOB 5.6.3 4
4 | YMHOXEHME BEKTOpa Ha yucio. ['omorerus 5.6.4 4
5 | CkansipHOE IPOU3BEACHHUE BEKTOPOB 5.6.5 4
6 | YpaBHEHME IIIIOCKOCTH 5.6.6 3
7 | KonrponbHas paboraNel 1
Tesia BpaieHus 35
8 | Humuuap 54.1 3
9 | KoMOuHanmy nManHIpa U NPU3Mbl 5.4.1 3




KoanuectBo

Ne Tema K9C HACOR
10 | Konyc 5.4.2 3
11 | YceueHHslil KOHYC 5.4.2 3
12 | KomOuHauu KoHyca 1 UpamMuibl 5.4.3 3
13 | KorrponwsHas padora Ne 2 5.4.2 1
14 | Cdepa u map. YpaBHeHue cdepbl 5.4.3 3
15 | BzauMHoe pacnosokeHue cepsl U MI0CKOCTH 5.4.2 3
16 | MHOrorpaHHHMKH, BIUCAHHBIE B Cepy 5.4.2 )
17 | MHOroOrpaHHUKH, ONIMCAaHHBIE OKOJIO CEpbI 5.4.2 3
18 | [TomyromoBasi KOHTpOJIbHAS paboTa 1
19 | Tena Bparenus, BucanHele B chepy 5.4.3 3
20 | KontponbHas padota Ne 3 1
O0bémbI Te. [lnomans chepbl 15
21 | O6béM Tena. PopMyIbl ISl BHIYUCICHUS 55.6 3
00BEMaNpU3MBbI e
22 | ®opmyIibl A1 BEIYUCICHUS 00BEMOB MUPAMHUIBI U 4
YCEYEHHOW IMUPAMHU/IbI 5.5.6
23 | KonTponbHas pabota Ne 4 1
24 | O6beMbI Tel BpalleHUs 5.5.7 4
25 | [Mmomane chepor 5.5.7 2
26 | KontponbHas padota Ne 5 1
IToBTOpeHne cucremMaTu3anusi y4eOHOIro MaTepuasa 12
27 | YupaxHeHus U1 moBTopeHus Kypea 11 knacca 12
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