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MNOSACHUTEJIbHASA 3AITUCKA

Pabouas nmporpamma ydeOHOro npeamera «MaremaTHkay 0a30BOT0 YPOBHS COCTOSIIETO
U3 KypcoB «Anre0Opa 1 Hadaa MaTeMaTHIeCKOro aHanu3a» U« eomMeTpusy, s 00ydaromuxcs
11 kmaccoB paspaborana Ha ocHoBe dexepadbHOTO TrocyJapCcTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa CpenHero odmero odpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OPEIbABISEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30BaHMUA.
Peanmmzanuss  mporpaMmbl  OoOecneyMBaeT — OBJIQJCHHE  KIIOYEBBIMH  KOMIICTECHIMSMH,
COCTaBJISIIOLMMU OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa30OBaHUs, LEIOCTHOCTD
OOIEKYIBTYPHOTO, TMYHOCTHOTO M MTO3HABATEIBHOTO PA3BUTHS JINYHOCTH O0yYarOIIIXCS.

HEJIN U3YYEHUSA YYEBHOTI'O IEAMETA

Kypc «Aaredpa u Hayajia MATEMaTHYeCKOI0 aHAJIM3a» SIBISETCS OJHUM U3 Hambosee
3HAUYMMBIX B TPOTpaMME CTapIIeH IIKOJBI, IMOCKOJIbKY, C OAHOW CTOPOHBI, OH OOECIeUnBaeT
MHCTPYMEHTAJIbHYIO0 0a3y Julsl M3Y4YEHHsS BCEX €CTECTBEHHO-HAayUHBIX KypCOB, a C JIpyrou
CTOPOHBI, (OPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HEOOXOJUMOM JUIsI OCBOCHHSI KYpCOB UH(POPMATHUKU, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH.
B pamkax naHHOro Kypca y4aiiuecs: OBJIaJeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpast (GOpMYIUPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBa€T OCHOBY JJISl YCIIELIHOIO
OBJIAJICHUS 3aKOHaMH (U3MKH, XUMHH, OWOJIOTUM, TIOHUMAaHHUS OCHOBHBIX TEHJICHIUN
SKOHOMHKH M OOIIECTBEHHOU JKU3HU, TIO3BOJISIET OPUECHTHPOBATHCS B COBPEMEHHBIX IHH(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HUCIIOJB30BATh UX B HOBCGI{HGBHOﬁ JKM3HU. B TOXE
BpEMA OBJIAACHUC a6CTpaKTHI>IMI/I " JIOTHYECKU CTPOrMMHU MATCMATUUYCCKHMMU KOHCTPYKIUSAMU
pa3BUBAae€T yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb YTBEPKIACHHUS,
UCIIONIB30BaTh 0000IIeHne W KOHKpETH3aluio, abcTparupoBaHHE W aHAJOTHIO, (OpMHUpPYET
Kp€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B XO0J€ U3YUCHUA anre6pr,1 W Haydall MaT€MaTH4€CKOIro
aHalJlu3a B CT&pIHGﬁ IIKOJIC y4YallueCsa IMOJy4daroT HOBEIA OIIBIT pPEeIICHUA MPUKIAAHBIX 3ajad4,
CaMOCTOSITENIbBHOIO ~ TOCTPOCHHMSI MAaTEMaTHYECKUX MOJENed  pealbHbIX CUTyallud U
MHTEpPIpPETAlMM TOJYYEHHBIX PEIICHUM, 3HAKOMSITCS C MpUMEpaMud MaTeMaTUYECKHX
3aKOHOMEPHOCTEN B NPHUPOJIEC, HAYKE M B HMCKYCCTBE, C BBLAAIOIIMMUCI MaTEMAaTHYECKUMH
OTKPBITUAMU U UX aBTOpaMHU.

Kypc oOmamaer 3HAYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
KaK yepe3 y4eOHBI MaTepuai, CocoOCTBYIONNI (POPMUPOBAHUIO HAYYHOTO MHPOBO33pPEHUS,
TaKk ©W 4epe3 crnenupuky ydeOHOW JEATENBHOCTH, TPEOYIOIMEeH CaMOCTOSATEIbHOCTH,
AKKYpPaTHOCTH, HpOI[OJ'DKPITCJ'H:HOﬁ KOHIOCHTpPAIUun BHUMAHUA u OTBECTCTBCHHOCTHU 3a
MOJIYYEHHBIN pe3yJIbTar.

B ocHoBe meroauku oOydeHusl anreOpe W HavajgaM MaTEeMAaTHUECKOrO aHalu3a JIeKHUT
JeSITeIbHOCTHBIA IPUHLUIT O0yUEHUS.

CrtpykTypa Kypca «Anredpa 1 Hauaida MaTeMaTUYECKOT0 aHalIM3a» BKIIOYAET CIEAYIOIne
COJIepKaTeNbHO-METOANYeCKHe JHUHUU: «Uucna U BeIMUCICHUA», «DyHKIMU u Tpadukmy,
«YpaBHeHUs1 U HepaBeHCTBa», «Hauana Maremarnueckoro aHanu3a», «MHOXKECTBA U JOTHKA.
Bce ocHoBHEBIE COACPIKATCIIBHO-MCTOANUYCCKUC JIMHUU HU3YYarOTCsA Ha MPOTSHHKCHUU ABYX JICT
06yquH5{ B CTapH_IeI\/'I IIKOJIC, €CTCCTBCHHO IOIOJHAA APYT Apyra M IMOCTCIICHHO HACBIMAACh
HOBBIMM TeMaMU U pasjaenamu. JlaHHBIM Kypc SBISIETCS HWHTEIPATUBHBIM, TOCKOJIBKY
oOpenuHsIeT B cebe CcoJep)KaHUE HECKOJNbKUX MaTeMaTHYeCKUX JUCIHILIUH: anredpa,
MaTeMaTUYECKHUI aHaJIN3, TEOPUs MHOXKECTB U ap. [lo Mepe Toro kak ydamuecs OBIafeBaloT BCE
Oojee IIMPOKMM MaTeMAaTUYECKUM alIapaToM, Yy HHX IOCJIeI0BaTelIbHO (QOpMHUpYETCS U



COBEPLIECHCTBYETCSA YMEHUE CTPOUTh MATEMATUUYECKYIO0 MOJIENIb PEATIbHOM CUTYALUU, IPUMEHSTD
3HaHMS, TIOJYUYEHHBIE B Kypce «Anredpa W Hadajga MaTeMAaTHYECKOTO aHAIM3a», JUIS PEIIeHUs
CaMOCTOSITENIbHO C(HOPMYIHMPOBAaHHOW MaTeMaTH4YecKOW 3ajaud, a 3aTeM HHTEepPIpPEeTHPOBATH
MIOJIYYEHHBIN pe3yJIbTar.

CognepkarenpHo-MeTONMYECKass  JUHUS — «Yucna W BBIYMCIICHHUS» — 3aBeplIaeT
(dbopMUpOBaHNE HABBIKOB HWCIIOJIB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpPOe OBLIO HAYaTO B
OCHOBHOI mikone. B crapmieil mkone ocoboe BHUMaHue yaenseTcss GOpMUPOBAHUIO MPOUYHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOYAIONIMX B ce0s HCIONb30BAaHHE PA3IUYHBIX (HOpPM 3amucu
JEMCTBUTENIPHOTO YHUCJA, YMEHHE pALMOHAIIBHO BBINOJHATh JACHCTBUS C HHUMH, JENaTh
NPUKUJIIKY, OLIEHHUBAaTh pe3ynbTaT. OOydammuecss TMOJy4YaloT HaBBIKM MPUOIMKEHHBIX
BBIUMCJICHHM, BBITIOJHEHUS JCWCTBUNA C 4YHCIaMH, 3alMCAaHHBIMU B CTaHAapTHOU (opme,
MCIIOJIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHMS YACIOBBIX BBIPAXKEHUI.

Jluaus «YpaBHEHHS M HEPABEHCTBa» pEAM3YyeTCs HAa MPOTSHKEHMHU BCEro OOy4YeHHs B
cTapuied IIKOJEe, NOCKOJbKY B KaXJIOM paszieiie MpOrpaMMbl MNPEAYyCMOTPEHO PEUIEHUE
COOTBETCTBYIOIHUX 3aaa4. OOyJaromuecs OBJIaeBaAIOT PA3IMYHBIMA METOIaMHU PEIICHUS TICIIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM. [loayueHHbIe YMEHHUS UCTIONb3YIOTCS MIPU UCCIIEI0BAHUN
(GyHKIMA C TTOMOIIBIO MTPOW3BOJHOM, PEIICHUM MPUKIAIHBIX 3aad W 337a4 Ha HaXOXIACHUE
HauOOJIBININX W HAMMCHBITUX 3HaYeHUH QyHKIWU. [laHHas comepikareiabHas TUHUS BKIIOYACT B
cebst Takke (GOpMUPOBAHHWE YMEHUU BBINONHATH pacu€Tel Mo GopmynaM, npeodpazoBaHuUs
LEJbIX, PAllMOHAIBHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHI, a Takke
BBIPOKEHHM, COAEpXKAIIMX CTENeHW M Jorapudmbl. brarogaps u3ydeHHIo anreOpanyeckoro
MaTepuaa MPOUCXOTUT JaTbHEHIIee Pa3BUTHE ATOPUTMHUYECKOTO M a0OCTPAKTHOTO MBIIICHUS
ydammxcs, (QOpPMHUPYIOTCS HAaBBIKM JACIYKTUBHBIX PacCy>KICHHH, paOoTbl C CHUMBOJbHBIMU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeiaraet 3QGeKTUBHBIE HHCTPYMEHTBI JIJIsl pEIICHUsI MPAKTUYECKUX U €CTECTBEHHO-
HayYHbIX 337124, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKAa HAYKH.

CogepxarenpHo-MeToanueckass TuHUS «DyHKIUK U rpaduKu» TECHO MepervieTaeTcs ¢
JPYTUMHU JIMHUSIMU Kypca, IOCKOJbKY B KakKOM-TO CMBICIE 3a1a€T TMOCIEJ0BaTENbHOCTD
u3yueHus MmaTtepuana. V3ydeHwe CTEneHHOHM, I[IOKa3aTeNbHOM, JIorapuPMUYecKoil U
TPUTOHOMETPUYECKUX (PYHKIIMHA, MX CBOMCTB W TpadUKOB, HMCHOJIb30BaHUE QYHKIUNA It
peleHus 3a1a4 U3 APYTruX Y4eOHBIX MPEIMETOB M PEallbHOM JKU3HH TECHO CBSI3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C pellIeHHeM ypaBHEHUH u HepaBeHCTB. [Ipu sTom Gombinoe
BHUMaHHUE yjaensercs (GOpMHUPOBAHUIO yYMEHUsS BbIpakaTth (OpMyJaMH 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU  BEJIMYMHAMHU, MCCIIEIOBATh TIOJNyYeHHBbIE (QYHKIHUHU, CTPOUTh HX TpaduKu.
Marepuan »TOM coaepKaTelNbHOM JIMHUM HAlEJIEeH Ha pa3BUTUE YMEHHH U HABBIKOB,
MO3BOJIAIOIIMX  BBIpaXaTh 3aBHCHUMOCTH MEXJIy BeJIMYMHAMH B pa3iuyHOi  opme:
AHAJTUTUYECKON, Tpaduyeckod U clIoBeCHOHW. Ero wu3ydyeHue crmocoOCTBYEeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIlHH,
WCIIOJIb30BaHHUIO aHAJIOTUH.

ConepxxarenbHast nuHusa «Hadana maTeMaTHyecKoro aHajan3a» MO3BOJSET CYHIECTBEHHO
pPaCIIMPUTH KPYT KaK MAaTeMaTHYECKUX, TaK M TPUKIAJIHBIX 33714, JOCTYTHBIX 00yUYatOIUMCs, Y
KOTOPBIX TOSIBIIETCS BO3MOXKXHOCTh MCCIEA0BATh U CTPOUTH rpadukul QYHKIIHHI, OMPEaeIsaTh UX
HauOOJIbIIIMEe U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpeHHMs mpoleccoB. JlaHHasg coaepKareinbHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH ITOCTPOCHUS MATEMaTHYECKUX MOJIENIE pealbHbIX CUTyallui, HaXOXICHUS
HAWIy4YlIero penieHrsl B MNPUKIATHBIX, B TOM YHCIIE COUHAIbHO-DKOHOMHUYECKHUX, 3ajayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHalu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(bOpManbHO-JIOTHYECKOTO U KPEATUBHOTO MBINUICHUS, (DOPMHUPOBAHUIO YMEHHI pPacro3HaBaTh



NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKM B Hayke, TEXHHKE M HMcKyccTBe. OOydaroniyecs y3HAmOT O
BBIJIAIOIIUXCS pe3yJIbTaTax, IOJIYYEHHBIX B XOJE€ DPa3BUTHS MAaTEMaTUKM KakK HayKd, U HX
aBTOpax.

B kypce «Anrebpa u Hauasia MaTeMaTUYECKOr0 aHaIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO0 MOJICIUPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MOJIeNIell peallbHBIX CUTYallui, UCCIEIOBAaHUS 3TUX MOJIENIEH C MOMOIIBIO anmnapaTa aiareopsl u
MaTEMaTHYECKOTO aHaJIW3a M WHTEPIPETAlUy IIOJYyYEHHBIX pE3yJbTaToB. Takue 3anaHust
BIJICTEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepual Kypca HIMPOKO
WCIIOJIBb3YETCS Ul PEeUICHHs IPUKIAIHBIX 3a1ad. 1Ipy penieHny peanbHbIX IPAKTUYECKUX 3a7a4
yyaligecsi — pa3BUBAIOT  HAONIOAATENBHOCTb,  yYMEHME  HAXOAUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsl, HCIONb30BaTh AaHAJIOIHI0, 0000IIaTh M KOHKPETH3HPOBATh IMPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs MNPUKIATHBIX 3a7ad OpraHU3yeTcs B
npolecce U3y4eHUs BceX TeM Kypca «Anredpa U Hauana MaTeMaTHYECKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yuebHOM muiaHe Ha u3ydeHue Kypca anreOpbl M Hayal MaTeMAaTUYECKOTO aHajau3a Ha
0a30BOM ypoBHE OTBOAMTCA 3 yaca B Henento B 11 kiacce, Bcero — 102 ygaca.

COJAEPKAHUE YYEBHOI'O KYPCA
11 KUIIACC

Yuciia 1 BIYUCICHUSA

Crenens ¢ paiMoOHaIBHBIM Moka3aresieM. CBOWMCTBa CTETICHH.

Jlorapudm umcna. JlecaTuuyHble U HaTypaibHbIE JOrapHU(PMBbI.

Apudmerndecknil KOpeHb HATypalbHOW cTeneHu. JleHcTBUS ¢ apudMeTHYecKUMU
KOPHSIMH HaTypajibHOU cTeneHu. [IpeoOpa3oBanne BbIpaXXeHHH, colepKaliiX Jorapudmel.

[TpeoOpa3zoBaHne BbIpaXEeHH, COEPIKALUX CTENIEHH C palliOHAIbHBIM IIOKa3aTeJIEM.

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OPA30BAHHUS.

YpaBHeHHUsI M HEPABEHCTBA

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS 1 HEPAaBEHCTBA.

CucreMbl TUMHENHBIX ypaBHEHMH. PeleHue NpuKIajHBIX 3a7ad C MOMOIIBI0 CHUCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUI U HEPABEHCTB.

IIpuMeHeHre ypaBHEHUMN, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 U3 Pa3UYHbIX 00JIacTel HAyKU U pealbHON JKU3HU.

DyHKIUHN U TPadUKH

CrenenHas (yHKIMs C HATypajdbHBIM U IIeNBIM Moka3arenem. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS n-0# CTENEHU.

[Toka3zarenbHas GyHKIMS ee CBOICTBA U rpaduk.

Hcnonb3oBanue rpadukoB GYHKIMN 1711 pelieHHs YpaBHEHUH U JIMHEHHBIX CUCTEM.

Hcnonp3zoBanne rpadukoB (QYHKIWNA I MCCIEIOBAHUS IPOIIECCOB W 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4ecKOro aHajmu3a

JuddepenunpoBanue cTeneHHOM, ToKa3aTeabHOM U TorapupmMuyeckoit GyHKIUH.

[TepBooOpaznas. Tabnuia nepBooOpasHbIX.



WuTterpan, ero reoMeTpuyeckuii M (QuU3MUECKUil cMbIci. BpluncieHune HWHTErpana Io
dopmyne Herorona—IJlelioauna.

DJ1eMeHThl KOMOUHATOPUKH, CTATUCTUKH U TEOPHUH BEPOATHOCTEMH
Craructudeckas oOpaborka manHbix. CoueraHus W pasmemieHus. Popmyna OumHOMA
Herotona. CimyyaiiHbie COOBITHSI 1 UX BEPOSITHOCTH.

Baxnocts yuebHoro kypca «I'eomerpusi» Ha ypoBHE cpenHEro oOmiero oOpazoBaHHS
00ycJIOBI€Ha MNPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPUH B HANpaBICHUU JMYHOCTHOTO PA3BUTUSA OOydaromuxcs, (GOpMHPOBAHUS
(YHKLIHMOHAJIBHON MaTeMaTH4YecKOH TI'PaMOTHOCTH, H3YyY€HHs IPYTHX Y4eOHbBIX JUCLUIUIMH.
PazButue y oOydarommuxcsi MNpaBHIBHBIX TIPEACTABICHUH O CYHIHOCTH M TPOUCXOXKICHUH
reOMEeTPUYECKUX a0CTpaKLuii, COOTHOIIECHUH PEaIbHOIO U HJEAIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUN U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTU4YECKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAyYHOTO MHPOBO33PEHHUS YYalllUXCs, a TaKXKe KauecTB
MBILIEHHS], HEOOXOAUMBIX JUIs aAaNTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OJHUM M3 0a30BBIX IPEIMETOB HAa YPOBHE CpPEAHEro OOLIETro
o0pa3oBaHus, TaK Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHMs KaK JUCLUIUIMH €CTECTBEHHO-
Hay4HOUW HaIlpaBJIECHHOCTH, TAK U TYMaHUTApPHOM.

Jlornueckoe MbIIUIEHHE, (OPMUPYEMOE NPH H3YyYCHHU OOYYaArOIIMMMUCS IOHATHHHBIX
OCHOB T€OMETPUM U IOCTPOCHHUU LENOYKH JIOTMYECKUX YTBEPXKICHUH B XOAE pELICHHS
FE€OMETPUYECKUX 3a/lad, YMEHHE BBIIBUraTb U OIPOBEPIaTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS. IPU PEIIEHUM 3aJad €CTECTBEHHO-HAYYHOIO LHKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHne OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00IACTAX
NESTeIbHOCTH YenoBeka. OpueHTalus 4elloBeKa BO BpEMEHU U IIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €0 COLMAIBHOTO OBITHS, (hopMa OTpaKeHUs OKPY>KAIOLIEr0 MUPA, YCIOBHUE YCIEIIHOTO
MTO3HAHUS u AKTHBHOTO npeoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
IPOCTPAaHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI yUeOHOM U TPyIOBON NEsTEIBHOCTH,
ABIIETCS OJHUM U3 NPO(ECCHOHATBPHO BaXHBIX KauyecTB, IO3TOMY akTyajlbHa 3ajaya
dopmHpoBaHUs Yy OOYyYalOIUXCS MPOCTPAHCTBEHHOIO MBIIUIEHUS KaK pPa3HOBUIHOCTH
00pa3HOr0 MBIIIJIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B TMOJTOTOBKE K MpPaKTHYECKON
JIEATEIbHOCTH 110 MHOI'MM HaIPAaBJICHUAM.

[{enb ocBoeHUS MporpaMMbl yueOHOTo Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00yUECHHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 0OecTeueHHe
BO3MOXXHOCTH MPUOOPETEHUS W HCIOIH30BAHUS CUCTEMATHUYECKUX T'€OMETPUUYECKUX 3HAHUNA U
NneicTBUi, crienu(pUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOI0JDKEHUST 00pa30BaHUs 1O
CHEIHUAILHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHUEM F€OMETPHH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM YypOBHE IMpeAHa3HAueHa Ui OOyYarolIuXcs
CpPEIHEW IIKOJIBI, HE HCIBITBIBABIINX 3HAUYMUTEIBHBIX 3aTPYJAHCHHN Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOWTH
001Ie MaTeMaTH4eCKue yMEHUS, CBSI3aHHBIE CO CTHEIU(UKON TeOMETPUH U HEOOXOAMMBIC IS
JKU3HU B COBPEMEHHOM o011iecTBe. Kpome 3TOro, OoHM UMEIOT BO3MOXKHOCTh U3YYHTh T€OMETPHUIO
Oosee TITyOOKO, €Cl B TajbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npohecCHOHANBEHOM NeSTENLHOCTH.



Hoctuxenue Leu OCBOCHUS MIPOrpamMMBbl obecrnieunBaeTcs perieHuemM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMM 3agauyaMu ocBoeHHUs Kypca «['eomerpunm» Ha
6a3oBoM ypoBHE B 11 Kiacce sSBISIOTCS:

e (QopmHupoBaHUE NPEICTABICHUA O TEOMETPUU KaK YacTU MHUPOBOU KYJIbTYPHl U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHUE TMPEACTABICHUS O MHOTOTpAaHHUKAX M TeJaxX BpalleHUus KakK o
BOKHEUIIINX MATEMAaTUYECKUX MOJEINSIX, MO3BOJISIOINIMX OMUCHIBATh U U3y4yaTh pa3HbIC
SBJICHHS OKPYKAIOLLEro MUpPa;

e (QopmupoBaHHE yMEHHS pPAcIO3HABATh HA YEPTEKAX, MOJECISAX M B pPEaTbHOM MHpE
MHOT'OIPAHHUKH U TeJa BPALLECHNUS;

e OBJIQJICHWE METOJaMM peIICHUS 3aJa4 Ha TOCTPOCHHS Ha  HM300paKEHUIX
MPOCTPAHCTBEHHBIX (DUTYD;

e (QopmupoBaHUE yMEHHS ONEPUPOBATH OCHOBHBIMU IMOHSTHSMH O MHOTOTPAaHHUKAX U
TeJax BPALEHUs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJQJICHWE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 3a1ad; (HOpMHpOBAHHE YMEHUS
MIPOBOJIUTh  HECJIOKHBIE  JIOKAa3aTEJIbHbIE  PACCYXIEHHMS B  XOAE€  peUIeHUs
CTEPEOMETPUYECKHUX 3aJ1a4 U 33J1a4 C IPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEIUIEKTYalbHBIX W  TBOPYECKHX  CIIOCOOHOCTEW  OOyvaroumxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHHUM, KPUTUUHOCTH MBIIIJICHUS;

e (QopmupoBanue (yHKIHOHATBLHOM TPAMOTHOCTH, PEJIEBAHTHONM T'€OMETPUM: YMEHUE
pacro3HaBaTh MPOSIBICHUSI T€OMETPUUECKUX TMOHITHI, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHUTYallUsX M TpPU H3YyYEHUU JPYIHX Y4eOHBIX IPEIMETOB,
MIPOSIBIICHUST 3aBUCUMOCTEH ¥ 3aKOHOMEPHOCTEH, (OpMYyJIMPOBATh WX Ha S3BIKE
FEOMETPUM MW  CO3/1aBaTb T'€OMETPUYECKUE MOJENH, IPUMEHSTh OCBOCHHBIN
FEOMETPUYECKHIM  ammapar [l pEeHIeHUs  IPaKTUKO-OPHUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH [TOJIYYEHHBIE PE3YJIbTaThI.

[Ipenmourenue OTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOydYeHHs, TO €cCTh
TEOPETHYECKUE 3HAHUSI HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCThH MPEAMETHO-TPAKTUYECKOMN
JeATEeTbHOCTH. Pa3BUTHME TPOCTPAaHCTBEHHBIX NPEACTABICHUM Yy y4YallUXCAd B Kypce
CTEepEOMETPUH NMPOBOJUTCS 3a CUET PEIeHUs 3a/a4 Ha CO3JIJaHUE MIPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha OIMEpPUPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpas3a MPOBOTUTCS C
OTIOPO# Ha HATJIAIHOCTH, a OTIEPUPOBAHUE 00Pa30M — B YCIIOBUSX OTBJICYCHHS OT HATJISTHOCTH,
MBICJIEHHOT'O U3MEHEHHUS €r0 UCXOJAHOTO COAEPKaHMUs.

Copnepxanue 00pa3oBaHUS, COOTBETCTBYIOLIEE IPEAMETHBIM pE3yJibTaTaM OCBOCHMS
paboueil mporpamMmsbl, pacrpee’aEHHbIM 0 rofaM 00yueHHsl, CTPYKTYPHUPOBAHO TaKUM 00pazoMm,
yTOOBl ~ OBJIQJICHHE TIE€OMETPUYECKUMH  TOHSTUSIMM M  HaBbIKAMU  OCYIIECTBISJIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYIO CHCTEMY I€OMETPHUUECKHX MPEICTaBICHUI 00yJarommxcs,
pacumpsis ¥ yriayousis e€, o0pas3ys IpOouHble MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha n3yuenue reometpun orBoguTcs 2 yaca B Hepento B 11 kiacce. Beero -68uacos

COJAEPKAHUE YYEBHOI'O KYPCA «I'eomeTpusi»

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE



Bekrop Ha muiockocT U B mpocTpancTBe. ClI0KEHUE M BBIYUTAHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. IIpaBuiio
napauenenunena. Pemenne 3agay, CBsI3aHHBIX ¢ IPUMEHEHHUEM PABUII JEHCTBUI C BEKTOPAMHU.
[IpsimoyronbHasi cuctemMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE HpPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay MpsIMBIMU U IJIOCKOCTSAMHU. KoOpAMHATHO-BEKTOPHBIN METOA MHpu
pEILIEHNU T€OMETPUUYECKUX 3a/1a4.

Tena Bpamenus

[{unuaapuueckas MOBEPXHOCTb, OOpa3ylollue IWIMHIPUYECKOH TOBEPXHOCTH, OCh
WIMHIPAYECKON moBepxHOCTU. L{MumuHAp: ocHOBaHMS M OOKOBasi TOBEPXHOCTh, 0Opa3yromias u
0Cb; IJIOIIaJb OOKOBO M MOJHOW MOBEPXHOCTH.

Konnueckasi MOBEpXHOCTb, 00pa3yrolue KOHHYECKOH IOBEPXHOCTH, OCb W BEpIIMHA
KOHMUYEeCKOW mnoBepxHocTH. KoHyc: OcHOBaHME M BepuIMHA, 0Opa3ymoollas U OChb; IJIOLIA]b
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBI KOHYC: 0Opa3ylolue M BBICOTA; OCHOBAHUS U
OOKOBasi MOBEPXHOCTb.

Cdepa u map: LEHTp, paaudyc, OUaMeTp; IUIOMIab MOBepXHOCTU cdepbl. B3aumuoe
pacmionoxxenue chepsl u IIIOCKOCTH; KacaTeIbHas INIOCKOCTh K cdepe; mionaas cQepsl.

N300paxeHue Ten BpallleHus Ha INI0CKOCTH. Pa3BépTka LuaMHApa U KOoHyca.

KomOuHanuu Ten BpalieHuss U MHOTOTPAHHUKOB. MHOTOTpPaHHHUK, OMHUCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAsT B MHOTOTPAHHUK, UJTH TEJIO BPAIlCHUS.

O0BEMBI TE!I.

[Tonsitue 00 o00bEMe. OcHOBHBIE CBoOicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
OPSMOYTOJIBHOTO Mapajuiesienunesna u cieacTBus u3 He€. OObEM NMpsAMON MPU3MBI U LIWIMH/ApPA.
O0bEM HAKIIOHHOM MPU3MBI, NMUpaMUAbl U KoHyca. O0BEM 1mapa u miomanb chepsl.

Cevenuss muauHApa (MapauleTbHO U TMEPHEHAMKYJSIPHO OCH), CEYEHHUS KOHyca
(mapasuienbHOE OCHOBAHMIO U IPOXOAIIEE YePe3 BEPIIUHY ), CEUCHHUS I1apa.

IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOEHHUS TMporpaMMbl ydeOHOro mpenMera «MaremaTtuka»
XapaKTepU3yIOTCA:

Fpawaﬂcxoe BOCIIMTAaHHE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIMU 00ydYaromierocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOrO OOIIECTBA, MPEJICTABICHHEM O MaTeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJIEHUH, NpOLEAyp TpakIaHCKOro oOIlecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBaTh C COILMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHHEM.

HanI/IOTI/I‘leCKoe BOCIIUTAHHE:



c(OPMHPOBAHHOCTHIO POCCHICKON T'PakJaHCKON MIEHTHYHOCTH, YBAKEHHUS K MPOILIOMY
W HACTOSIIEMY pOCCHUMCKOM MaTE€MAaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM
POCCUICKHMX MAaT€éMaTUKOB M POCCHUMCKOW MaTEMAaTHYECKOM WIKOJbI, K HCIIOJIb30BAaHUIO 3THUX
JTOCTYDKCHHUH B APYTHX HAayKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

I[yXOBHO-HpaBCTBeHHOI‘O BOCIIMTAHUA:

OCO3HAHMEM JIyXOBHBIX IICHHOCTEH POCCHICKOrO Hapoaa; CPOPMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, YTUYECKOTO TMOBEICHHS, CBA3aHHOTO C MPAKTHYECKUM NPHUMEHEHUEM
JOCTIDKEHUIN HAyKU M JIESTENBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOWYHMBOTO OYAyIIETO.

IcTeTHYECKOE BOCIIUTAHHE:

9CTCTHYCCKUM OTHOILICHHUEM K Mupy, BKJIrO4as 9CTCTUKY MAaTEMAaTHYCCKUX
3aKOHOMepHOCTCI>'I, O6I>CKTOB, 3ajJa4, peHIeHHﬁ, paccy;meHHﬁ; BOCIIPUUMYUBOCTBIO K
MAaTCMAaTUYCCKHUM aCIICKTaM pa3IMYHbIX BUJ0OB HCKYCCTBA.

dusnuyeckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHUSI TMPUMEHATh MaTEeMaTHUeCKUe 3HAHUS B HHTepecax
310poBOTO U Oe3omacHoro oOpa3a >KM3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIOPTUBHO-03J0POBUTEILHON
JEATEIbHOCTBIO.

Tpynosoe BociuTaHue:

TOTOBHOCTBIO K TPYJY, OCO3HAHHEM IIEHHOCTU TPYAOIIOOUs; MHTEPECOM K Pa3IUYHbIM
chepam npodhecCHOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTE€MaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIHOCOOHOCTBIO K MaTeMaTHYecKOMY OOpa3OBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
peLIeHNH MPaKTHYECKHX 3a7jad MaTeMaTUUeCKON HalpaBIeHHOCTH.

IK0JI0rHYecKOe BOCIUTAHNE:

c(OPMHUPOBAHHOCTBIO IKOJIOTUYECKON KyJIbTYpbl, MOHMMAHHEM BIMSIHUS COLUAIBHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpebl, OCO3HAHUEM
r7100abHOTO  XapakTepa OJKOJOTMUYECKHMX IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHWUW JJIS pellleHus 3aJay B 00JIaCTH OKPY’KaloUleil cpelbl, MiIaHUPOBaHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IOCIEACTBUMN JUIsl OKPYKAIOLIEH CPEIBI.

I_IeHHOCTI/I HAYYHOI'O IMNO3HAHUA:

cOpMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKU M OOIIECTBEHHOW MPAKTHKH, TOHUMAaHUEM MaTeMaTHYeCKOW HayKH Kak cdepbl
YeJI0BEUECKOMN JACATCIIbHOCTH, 3TAIIOB ee Pa3BUTHA W 3HAYUMOCTH IJIA Pa3sBUTUSA LHUBUIIU3AIHUU,
OBJIAJICHUEM SI3BIKOM MaTeMaTHKH M MaTeMaTH4eCKOW KyJIbTypOW KaK CPEICTBOM MO3HAHHS
MHpa, TOTOBHOCTBIO OCYIICCTBIISATh TPOSKTHYIO M  HCCIIEJOBATEILCKYIO  JIESITEIbHOCTh
WHIIMBHIyaJIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIbTATHI



MertanpenmMeTHbIe pe3yIbTaThl OCBOSHHS MPOrpaMMbl Y4eOHOTO mpenaMera «MareMaTukay
XapaKTepU3YIOTCS  OBJIQJCHUEM  YHHUBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OeliCEUsMU,
VHUBEPCANLHBIMU —~ KOMMYHUKAMUBHBIMU — OUCMBUAMY, — YHUBEPCATbHbIMU — pe2yAsmMUEHbIMU
oeticmeusamu.

1) Vhusepcanvuvie noznasamensvhuie oeiicmsus, obecneuusaiom Gopmuposarue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00YyUarowmuxcs (0C8oeHUe Memo008 NO3HAHUS OKPYICArwWe20 Mupd,
npuUMeHeHUe 102ULeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble JJoruuyeckue geiicTBUA:

e BBIIBIATHh M XapaKTEPU30BaTh CYIICCTBCHHBIC INMPH3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHI, OTHOLICHWH MEXIYy TMOHATUAMU; (DOPMYIHPOBATH ONPEICICHUS TTOHSATHUH;
YCTaHABIIMBATh CYIIICCTBCHHBIN MPU3HAK KJIACCH(PUKAIIUU, OCHOBAHUS JJIs1 O0OOIICHHS 1
CPaBHEHHUSI, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A;

e BOCIPUHHMATH, (OPMYJHPOBATH U MPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAMUTEIBHBIC H
OTpUIATEIIbHBIC, SANHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIC,

e BBIIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTHUBOpPEYHS B (pakTax,
JAHHBIX, HAOIIONECHUSX W YTBEPKICHUSX; TNpeJiaraTh KPUTEPHUU IS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPECUHIA;

e JIeNaTh BBIBOJBI C HWCIOJB30BAHWEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e MPOBOJUTH CAMOCTOSTEIIHHO JJOKA3aTEIbCTBA MATEMATHICCKUX YTBEPKICHUH (TIpsIMBIE U
OT TPOTHBHOT0), BBICTPAUBATh apIyMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI U BHIBOJIBI;

e BbBIOMpaTh croco0 pemieHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BHIOMpPATh HaWOOJIee MOIXOANIMA C YIETOM CaMOCTOSTEIBHO BBIJACICHHBIX
KPUTEPHEB).

Ba3oBhbIe ncciaenoBarejbcKkue TeHCTBUA:

e HCNOJNB30BaTb  BONPOCBI  KaK  HCCIIENOBATEIbCKMII ~ HMHCTPYMEHT  ITO3HAHUS;
(dbopMyIIMpoBaTh BOIPOCHI, (PUKCUPYIOLIME MPOTUBOpEUnE, MpodiieMy, yCTaHABIIMBATH
HCKOMOE U JJaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIINI0, MHECHHE;

e TMPOBOJIUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM OSKCIIEPUMEHT, MCCIEAOBAHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKkoro oOBbeKTa, SBJIEHMS, IHpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSMU, IPOLIECCAMU;

e  CaMOCTOATENIHO (POPMYIHPOBATH OOOOIIEHHUS U BBIBOJIBI 110 pe3ysibTaTaM MPOBEAEHHOTO
HaAOJIIO/IEHUs, UCCIIEIOBaHMs, OLIEHWBATh JOCTOBEPHOCTh IIOJYUYEHHBIX PE3yJbTaTOB,
BBIBOJOB M 00OOIIEHNI;

e TPOTHO3UPOBATH BOZMOKHOE Pa3BUTHUE MPOIECCA, a TAKXKE BBIIBUTaTh MPEIOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

PabGora ¢ undopmanmeii:

e BBIABIATH AePUIMUTH HHGOPMAIIUH, JAHHBIX, HEOOXOAMUMBIX JJIsl OTBETAa Ha BOIIPOC U AJIS
pelleHus 3a1a4H;

e BbIOMpaTh HMHPOPMAIMIO M3 HCTOYHUKOB pA3IUYHBIX THUIIOB, AaHaJU3UPOBATb,
CHCTEMaTH3UpPOBaTh M HHTEPHPETHPOBATH HMH(OPMAIMIO PA3IUYHBIX BHJIOB U (hopm
MpeJICTaBICHMUS;

e CTPYKTYpHpOBaTh HH(OpMaIMIO, TNPEACTaBIATh €€ B  pa3IU4yHbIX  (QopMmax,
WTIOCTPUPOBATH TpaduuecKy;



OLICHUBATh HAAEKHOCTH HHGOPMAIMM TIO CAMOCTOSITENIbHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBIE OeliCMBUs, 00ecneuusarm c@hopmuposanHocms

COYUAIbHbIX HABLIKO6 06)/’{61}01/1414)602.

Oo0menune:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXJAEHUS B COOTBETCTBUU C YCIOBHMSMU U LEIAMU
OOLIEHMs; $ICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOIO TOYKY 3pEHHMSI B YCTHBIX U
IIMCbMEHHBIX TEKCTax, AAaBaTh IOSCHEHHs IO XOAY PELICHHs 3aJa4yd, KOMMEHTHPOBATH
IIOJIyYEHHBIN PE3yJIbTaT;

B X0/ OOCYX/IEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl, IpoOIeMbl,
pelaeMon 3a1a4uy, BbICKA3bIBATh WJEH, HALICJICHHBIC HA TIOUCK PEIICHHUS; COIOCTaBIATh
CBOMU CYXJICHUS C CY>KICHHUSIMU JPYTUX YUYACTHUKOB JHUAIOra, OOHAPYKUBATh Pa3IHuUe U
CXOJICTBO TMO3ULMH; B KOPPEeKTHOH ¢opme (opMynupoBaTh pa3HOIJAcHs, CBOU
BO3PaKEHUS;

IIPEICTaBIISATh PE3YJIbTAaThl PELICHUS 3aladyd, YKCIEPUMEHTAa, MCCIECIOBAaHUs, NPOEKTa;
CaMOCTOSITENIFHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3a7ad TNPE3CHTALUU H
0COOEHHOCTEH ayTUTOPHH.

CoTpyannuecTBo:

MOHMMATh U KUCIOJIh30BATh MPEUMYIIECTBA KOMAHIHOW ¥ WHAMBHIYaTbHON PabOTHI IpU
pemeHn y4eOHbIX 3a/a4; MPUHUMATh IIeJb COBMECTHOM NEATENbHOCTH, IUIAHUPOBATH
OpraHu3allii0 COBMECTHOH pabOThI, pacmpeneisaTh BHIbI pabdOT, JIOrOBapUBaATHCA,
00CYX/1aTh MPOLIECC U PE3YIBTAT paOdOTHI; 0000IIATH MHEHUS! HECKOJIBKUX JIFOACH;
y4acTBOBaTh B TPYHNOBBIX dopMax paboThl (00CykIeHusi, 0OMEH MHEHH, «MO3TOBbBIE
HITYPMBD» M UHBIE); BHITIOJIHSATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JICHCTBHS C
JIPYTHUMH 4JIEHAMU KOMAaH/[IbI; OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vnusepcanvuvie pecynamuegnsie oeticmsus, obecneuusarom Gopmuposanue cmMviClo6bix

YCmMAaHOB0OK U IHCUSHEHHbIX HABLIKOG IUYHOCTIU.

Camoopranusauus:

COCTaBJIATh IUIaH, AJITOPUTM PELICHUs 3a/1a4H, BBIOMPATh CLIOCO0 pelIeHus ¢ YYETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4€TOM HOBOM MHQOpMAIIHH.

CaMOKOHTpPOJIb:

BJIaJCTh HAaBBIKAMU IMO3HABATENBbHOM pedaeKcuH Kak OCO3HAHHs COBEpIIaeMbIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, HMX pE3yJbTAaTOB; BIAAETh CIOCO0AMU
CaMOIIPOBEPKH, CAMOKOHTPOJI IIpolecca M pe3ysbTara pPELIEHUS MaTeMaTHYECKOU
3ajjauy;

NPEIBUIETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHh IIPU PELIEHMM 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HaWJECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa UEIU M YCIOBHUSAM, OOBSCHATH NPHUYUHBI
JOCTH)KEHUS WIN HEIOCTHKEHUS Pe3yJIbTaTOB AEATENbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.



IMPEAMETHBIE PE3YJIBTATbBI

OcBoenune yueOHOTo Kypca «AJiredpa 1 Hayajaa MaTeMaTHYeCKOr0 aHAJIN3a» Ha YPOBHE
cpeaHero oduiero oopa3zoBaHus JOHKHO 00ECIEUnBaTh JOCTHKEHHE CIETYIONMX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yJbTaTOB:

Yucya 1 BLIYUCICHUS

OnepupoBaTh MOHATHSIMH: CTETICHb C IIEJBIM IOKa3aTejaeM; CTaHaapTHas (opma 3amucu
JNEHCTBUTEIILHOTO YHCTIa, KOPEHb HATYPAJIBbHON CTEICHH; HMCIIONB30BATh MOAXOMSINYI0 (hopmy
3aMUCH ICUCTBUTEIIBHBIX YUCEI JJIS PEIICHHUS TPAKTUUECKHUX 3a/1a4 M TPEICTABIICHUS JTAHHBIX.

OrnepupoBaTh NOHITHEM: CTETICHb C PallUOHATIBLHBIM ITOKA3aTEJIEM.

OnepupoBaTh MOHATUSAMU: JIOTAPUPM YHCIIA, TECITHYHBIC U HATYPAIbHBIC TOTapH(MBI

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh NOHATHUSAMM: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; L€J0€, PALUOHAIBHOE,
MpPpaLMOHATIbHOE YpaBHEHNE, HEPABEHCTBO;

[IpumeHsTh CBOMCTBA CTENEHHM Il IPeoOpa3oBaHUsA BBIPAKEHUN; ONEPUPOBAThH
NOHATHAMM:  II0KA3aTEIBbHOE YPAaBHEHME W  HEPABEHCTBO; pEIIaThb OCHOBHBIE  THIIbI
II0OKa3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BreimonusaTe mpeoOpa3oBaHUsS BBIPAKEHHM, COAEpXKalluX Jorapudmsl; OnepupoBaTh
MOHITHSMH: JIoTapu(PMHUECKOE YpaBHCHHE W HEPABEHCTBO; peIlaTh OCHOBHBIC THITBI
jorapu(pMHUUECKUX YpaBHEHHUH U HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHUM U €€ pElICHHE; HCIIOIb30BaTh
CHUCTEMY JINHEVHBIX YPAaBHEHUM IS PELICHMS IPAKTUYECKUX 3a1a4.

Haxomute pemenus npocTednX CUCTEM U COBOKYITHOCTEH PALMOHAJIBHBIX YPABHEHUN U
HEPaBEHCTB.

MopnenupoBaTh pealbHbIE CUTyallUM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33/1a4H, UCCIIEOBATH IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa aareopsl

BoinonuaTe npeodpazoBaHus LENbIX, PAMOHATIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
peliaTb OCHOBHBIE TUIIBI LIEIIbIX, PALIMOHAIBHBIX U UPPALMOHAIIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHHsI U HEPABEHCTBA JUIA PELICHUS MAaTeMAaTHYECKHUX 3a7ad U 3a71ad U3
pa3INyYHbIX 00JacTel HayKu U peasIbHOM JKHU3HU.

MO,Z[CJ'II/IpOBaTB pCaJIbHBIC CHUTyallUHl Ha A3bIKC anre6p£,1, COCTAaBJISITb BbIPAKCHUA,
YpaBHCHHUA, HCPABCHCTBA 110 YCJIOBHUIO 3aJadyd, HCCICAOBATHL IMOCTPOCHHBIEC MOACIN C

HCIIOJIb30BAHUECM allliapata aJ'II‘C6pBI.

DOyHKUUH U rpaduKu



OnepupoBaTh NOHATHAMU: TpaQUKH CTEIIEHHOW, IOKA3aTeNbHOH, JOrapupMHUECKON
(GyHKUMH; H300paxaTh MX Ha KOOPAMHATHOW IUIOCKOCTHM W MCIOJB30BaTh MJISl pEIEHUs
YPAaBHEHUU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JIMHEHHBIX ypaBHEHHH W
MCIIOJIB30BATh UX JIJIS PEIICHUS CUCTEMbl TUHEHHBIX YPaBHEHUH.

Hcnonws3oBarh rpaduku (GYHKIUNA UIsI UCCIEAOBAHUS TPOIECCOB M 3aBUCUMOCTEH W3
JIPYTUX Y4EOHBIX TUCHUILUINH

Hcnonws3oBath rpaduku GyHKUKN A peLICHUS] YpaBHEHHIA.

Crpouth u yuTaTh rpaduKu JUHEHHON (YHKIWHU, KBaAPATHYHOW (YHKIMM, CTETIEHHOU
(GYHKIMH C LIEJTBIM TIOKa3aTeIeM.

Hcnons3oBath rpaguku GyHKIUNA 7S HUCCIETOBaHHS MPOLIECCOB U 3aBUCHUMOCTEH MpH
peleHnn 3a1a4 U3 APYTHX y4eOHBIX MPEIMETOB W PEaTbHON JKU3HU; BBIpaXaTh (hopMyiamu
3aBUCUMOCTH MEX1y BEITUYMHAMU.

Hauyana maTeMaTHyecKkoro aHajimnsa

HaxomuThk mpon3BOAHBIE CTEIICHHOM, TOKA3aTeIbHON U JIOTapUPMUIeCKON (DYHKIIHH.

OnepupoBaTh MOHATUSMHU: NEPBOOOpa3Hasi U MHTErpaj; MOHMMATh I€OMETPUYECKUM U
(bu3nyeckuii CMbICI MHTErpaa.

HaxomuThs mepBooOpa3HbIe 3JIEMEHTAPHBIX (YHKIIUI; BBIYHCISATH HHTETPAT M0 (Gopmyre
Herorona—Jleliouuma.

Pematn MPUKJIAAHBIC 3a/la4i, B TOM YUCIIC CONUAIIbHO-3KOHOMHUYCCKOI'O U (I)I/I3I/I‘ICCKOFO

XapakTepa, CpeaACTBAMH MATEMATUYCCKOT'O aHaIn3a.

DJIeMeHTbI KOMOMHATOPUKH, CTATHCTHKHU U TEOPHH BEPOSITHOCTEH

Paborate ¢ uHpopmanueil: c6op, oOpaboTka CTaTUCTHUECKHX JaHHBIX. OnepupoBarb
MOHATUSIMHM COYETaHUs U Pa3MEIleHUs], IPUMEHATh NpU peleHuu 3agad. [Ipumenars Gpopmymny
6unoma HerotoHa. OnepupoBaTh NOHATHEM CITydaifHble COOBITHS U HAXOJIUTh UX BEPOSTHOCTH.

MNPEAMETHBIE PE3YJIBTATbBI
I'eomerpus

OnepupoBatb HOHSITUSMHU: LWJIMHPUYECKas MIOBEPXHOCTB, oOpasyroliue
LWIMHIPUYECKON TOBEPXHOCTH; LIMJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrolue KOHUUECKOH
MOBEPXHOCTH, KOHYC; chepruieckas IOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOJTyYEHHUS TN BPAIICHHUS.

KnaccudumupoBars B3auMHOE pacmiofiokeHHE CPephl U TIIOCKOCTH.



OHQpI/IpOBaTB IIOHATUAMMU: H.I&pOBOfI CCIrMCHT, OCHOBAHUEC CCTMCHTA, BbICOTAa CCIMCHTA,
IapOBOM CJIOM, OCHOBaHWE MIAPOBOTO CJI0S, BBICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Brerancnate 00bEMBI M IUIOMIAAN TTOBEPXHOCTEH TEN BPAIEHUS, TEOMETPUUCCKUX TEM C
pUMEHEHHEM (hOpPMYII.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BIHMCAaHHBIM B cdepy U OMUCAHHBINA OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK HJTU TEJIO BPAIICHUS.

BurauciaaTs cooTHOMICHUS MCXKAY IIoIagsaMu HOBerHOCTeﬁ 1 00bEMaMu HOH06HBIX TCII.

N3o0paxarh u3ydaemble (GUTYypbl OT PYKM U C MPUMEHEHHEM IPOCTHIX YEepPTEKHBIX
WHCTPYMEHTOB.

BbINOAHATE (BBIHOCHBIC) INIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEYEHHUS TeJl BPALICHHUS.

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPa30BBIBATh MH(POPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTpuuecKux (hUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

OHepI/IpOBaTb IMOHATHUAMUA: NCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE, BCEKTOP, MOIAYJIb
BCKTOpA, pPaBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOpPA, YIoJl MCXKIAY BCKTOpaMH, CKaAJIAPHOC
IMPOU3BCACHNEC BCKTOPOB, KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPLI.

HaXOI[I/ITI) CyYMMY BCKTOPOB H IPOU3BCACHHUEC BCKTOPA HA YUCIIO, YT'OJ MCXKAY BCKTOPAMU,
CKAJIIPpHOC MMPOU3BCACHUC, PACKIIAABIBATD BEKTOP 11O ABYM HCKOJIIMHCAPHBIM BEKTOPAM.

3anaBaTh IUIOCKOCTh YpPaBHEHHMEM B JI€KapTOBOW cHucTeMe KoopauHaT. OnepupoBartb
MOHATUSIMHU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh CUMMETPHUU; LIEHTP, OCh U
IUIOCKOCTh CUMMETPUU (PUTYPBI.

HpI/IMeHHTB TCOMETPHUICCKUC (I)aKTLI gL pelICHHud  CTCPECOMCTPUYCCKUX  3a1a4,
nmpeamnojgararomux HECKOJBbKO IMAaroB pPCIICHHA, €CJIM YCJIOBHUA NPUMCHCHUA 3aJlaHbl B SIBHOM

dopme.

Pemate HpOCTeI\/'IHH/Ie TCOMECTPHUICCKUC 3aJIla4Y HA IPUMCHCHHUEC BEKTOPHO-KOOPAUHATHOI'O
METOJaa.

Pemarn 3aga4d Ha J0Kas3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIIIEHUH H HaXO0XICHUC
TCOMETPHUICCKUX BCIWYHH I10 o6pasuaM HIIN aJIrOpuT™MaM, MpUMEHAA W3BECTHBIC METOAbI IpPU
PCIICHUN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3a/1a4.

[IpumenaTs npocrelnive MpOrpaMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3aay.

HpI/IBO,Z[I/ITB NpuUMEpPbl MATCMATHYCCKUX 3aKOHOMCpHOCTeﬁ B TIMpUpOAC W IKU3HHU,
paciio3HaBaThb IMPOSABJICHHUEC 3aKOHOB I'€COMETPHH B UCKYCCTBE.

IIpuMeHATh TOJy4EeHHBIE 3HAHMS HA IPAKTUKE: aHAIM3UPOBATH PEAIbHBIE CUTYallMH M
IPUMEHATh U3Y4YEHHBIC IIOHATHS B IPOLECCE IIOMCKA PEIICHHUS MaTeMaTU4EeCKU
c(hopMyIHPOBAaHHON MPOOJIEMBI, MOJIEIUPOBATh peaibHble CUTYalluu Ha S3bIKE T€OMETPHH,



UCCJIEI0BATh TOCTPOEHHBIE MOJEIM C MCIOJIb30BAHUEM TIE€OMETPUYECKUX MOHSATHH U
TEeopeM, afmapara ajireOphl; pelmaTh MPaKTUYECKUe 3aJlauyM, CBSI3aHHbIE C HaXOXKICHHEM
F€OMETPUUYECKHUX BEJIUYHUH.

TemaTuueckoe IJIAHUPOBAHUE

11 KJIIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne = HaumeHoBaHue
KonTpo IIpakTu (uudgpossbie)
n/ pa3aeyioB U TeM
Bcero JbHbIE yecKme o0pa3oBaTe/IbHbIC
n MPOrpaMMblI
padoTbI padoTbI pecypchbl
BBoaHOe moBTOpEHUE 5 https://resh.edu.ru/

i ! https://math.ru
.https://myschool.ed
u.ru/

CreneHu 1 KOpHHU. 18 https://resh.edu.ru/

5 Crenennsie GyHKINN : https://math.ru
.https://myschool.ed
u.ru/

[Tokazarens u 29 https://resh.edu.ru/

] norapudmuueckas { https://math.ru

yHKIHK .https://myschool.ed
u.ru/
[lepBooOpa3uas u 8 https://resh.edu.ru/

4 HMHTErpal | https://math.ru
.https://myschool.ed
u.ru/

DNEeMEHTHI https://resh.edu.ru/
KOMOMHATOPHKH, https://math.ru

5 15 1
CTaTHUCTUKH U TEOPUU .https://myschool.ed
BEPOATHOCTEN u.ru/
VYpaBHeHUs 1 https://resh.edu.ru/
HepaBeHCTBa. CHCTEMBI https://math.ru

6 YPaBHEHHH HEPABEHCTB 20 ! https://myschool.ed
u.ru/

[ToBTOpEenue n )

CHCTEMATH3ALHA https://resh.edu.ru/
7 yueOHOT0 MaTepualia 7 1 https://math.ru

Kypca anreOpbl 1 Havas .https://myschool.ed

MaTeMaTHIeCKOTO wru/

ananu3a 11 kmacca

Metox KoopAHHAT B https://resh.edu.ru/

g [IPOCTPaHCTBE 16 ! https://math.ru
.https://myschool.ed
u.ru/
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[unuHap, KOHyC, map https://resh.edu.ru/
https://math.ru
9 N I .https://myschool.ed
u.ru/
OO0BeMBI https://resh.edu.ru/
https://math.ru
10 19 I .https://myschool.ed
uw.ru/
[ToBTOpEHUE M https://resh.edu.ru/
CHCTEMATH3ALIH https://math.ru
ps: .
11 10
yueOHOro matepuasa .https://myschool.ed
Kypca reomerpuu 11
Kjacca u.rw/
HroroBoe moBTOpeHME https://resh.edu.ru/
. o MareMaTuke 3a 10- s ) https://math.ru
1 1kmaccsl .https://myschool.ed
u.ru/
OBIIEE KOJIMYECTBO 170 1

YACOB II0 ITPOTPAMME
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