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®denepanpHas pabodvas mporpamma mo ydeOHomy mpeametry «Marematukay (06a30BbIit
ypoBeHB) (mpenmMeTHass oOmacth «Maremaruka W UHGOpPMaTHKa») (Haliee COOTBETCTBEHHO —
nporpaMma Mo MaTreMaTHKe, MaTeMaTHKa) BKJIIOYAET MOSICHUTENIbHYIO 3aIlMCKy, COJEpkKaHue
00ydeHus1, TUTAHUPYEMBbIEC PE3YIIbTAThl OCBOCHHUS MTPOTPAMMEI 10 MATEMATHKE.

[TosicHuTenpHast 3amMcKa OTpa)kaeT oOOIIMe LedM M 33aJaud M3y4eHHs MaTeMaTHKH,
XapaKTePUCTUKY TMCUXOJIOTMUECKUX MPEANOCHUIOK K €€ M3y4eHHIO O0y4yaroUuIMMHCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TakKe IOAXOAbl K OTOOpY coepXaHHUs, K OIpeIeiIeHHUI0
IUTAHUPYEMBIX PE3yJIbTaTOB.

Copepxanue 00y4eHUsS PacCKpbIBAe€T COJEpPKaTENbHbIE JIMHUU, KOTOPbIE MpEeJiararoTcs
JUIsL 0053aTEILHOTO N3YUEHHSI B K&XKIOM KJIacCe Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHusl.

[Inaampyembie  pe3ysibTaThl OCBOCHHSI MPOTPAMMBI 0 MAaTEMAaTHUKE BKJIOYAIOT
JMYHOCTHBIC, METANPEIMETHBIC PE3yIbTaThl 32 BECh MEPHOA OOy4YCHHS HAa YPOBHE CpPEIHETO
oOuiero o0OpazoBaHus, a TaKXKe IPEIMETHbIE JOCTH)KEHHsS OOydarolerocs 3a KaKIbli roj
oOyueHusl.

I[osicHuTebHAS 3aNMCKA

[IporpamMmMa o MaTemMaTHKe Ha ypOBHE CpeAHEro obiiero odpasoBaHus pazpaboTaHa Ha
ocaoBe OI'OC COO c¢ y4€ToM COBpPEMEHHBIX MHUPOBBIX TpPeOOBAHMIA, MPEABABIAEMBIX K
MaTeMaTHYecKoMy 00pa3oBaHWIO, W Tpaauluil poccuiickoro ob0pa3oBanusa. Peanuszarus
mporpaMmMbl 10 MaTeMaTHKe O0O0ecleurnBaeT OBJIAJACHHE KIIOYEBBIMH  KOMIICTCHIUSMU,
COCTABJISIIOLIMMUA OCHOBY JUIsI CaMOPA3BUTHUSI M HEMPEPBHIBHOTO 00pa3oBaHMs, IEJIOCTHOCTh
0OIIEKYIETYPHOTO, TUYHOCTHOTO U TTO3HABATEIILHOTO PAa3BUTHSI IMTHOCTH O0YJIArOIIIHXCSI.

B nporpamMe mno MaremMaTMKe YYTEHbl MJEHM W TIOJIOKEHHS KOHLEMIUU Pa3BUTHUSA
MaTemMaTuyeckoro obOpasoBaHus B Poccuiickoii ®denepaunu. B cooTrBeTcTBUM ¢ Ha3BaHUEM
KOHIEMIINH, MaTeMaTHuecKoe 0oOpa3oBaHUE JOJKHO, B YACTHOCTH, MPEIOCTABIATH KaXKIOMY
oOyJarorieMycsi BO3SMOYKHOCTh JIOCTHXKEHUSI YPOBHS MaTeMaTUYECKUX 3HAHHM, HEOOXOIUMOTO
JUTSL TajibHeHIel ycrenrHoi Ku3Hu B obmectBe. FiIMEHHO Ha pelleHne 3Toi 3a/ay HareleHa
mporpaMma o MaTeMaTHKe 6a30BOr0 ypOBHSI.

MaremaTka — ONOPHBIA MPEAMET Il U3YYEHUS CMEXHBIX IUCIUIUIMH, YTO JIE€JaeT
0a30BYI0 MaTeMaTUYECKYIO TIOJIFTOTOBKY HEOOXOIUMOIA.

[IpakTrueckass MOJME3HOCTh MaTEMaTUKH OOYCIOBJIEHA HAIUYHUEM MPOCTPAHCTBEHHBIX
dbopM, KOJMYECTBEHHBIX  OTHOIICHUN, DJKOHOMHYECKHX  PACUETOB; HEOOXOIUMOCTHIO
MaTeMaTUYeCKUX 3HAaHUN B TOHUMAHUU MIPUHIUIIOB YCTPONCTBA U UCIIOJIB30BaHUS COBPEMEHHOM
TEXHUKHU, BOCIPHUATUS U UWHTEPIpETalus pPa3HOOOPa3HOW COIUAIBHON, 3KOHOMUYECKOU
uH(pOpMAIIUK; MPAKTHYECKUX MPUEMOB T€OMETPUUYECKUX U3MEPEHHH M TMOCTPOCHUMN, YTECHUS
uH(pOpMaIH, PEJCTABICHHON B BUJIE TaOIHII, TMarpaMm U rpadukos.

[IpumeHeHne MaTeMaTUYECKOTO CTUJIA MBIIUIEHHUS, MPOSBISIIOMIETOCS B ONMPEAETIEHHBIX
YMCTBEHHBIX HaBBIKaX, MPUEMAxX W METOJAX MBIIIJIEHUS YeJIOBEKa, Mpoleccax o00OImeHus U
KOHKPETHU3aIlu1, aHaJli3a U CHUHTEe3a, KIAaCCU(UKAIMU M CHCTEMAaTHU3aIlui, adCTparupoBaHus U
aHaJoOTUH Kak (OPMUPOBAHUHU ANTOPUTMUUYECKOW KOMIOHEHTHI MBIIIJICHUS W BOCIUTAHUU
YMEHUH JeMCTBOBATH MO 33JaHHBIM aJTOPUTMaM, MO3BOJISIIOIIEH COBEPIIEHCTBOBATH U3BECTHbBIE
U KOHCTpyHWpoBaThb HOBBIE. OOBEKTHI MaTEeMaTHUYECKHX YyMO3aKIIOUEHUH, TMpaBWiia HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MMOCTPOCHHI, CIIOCOOCTBYIOT BBIPaOOTKE
yMeHH (OpMyITUpOBaTh, OOOCHOBBIBATH M JIOKa3bIBATh CYXKIEHUS, TEM CaMbIM Pa3BHUBAIOT
JIOTUYECKOE MBIIIJICHHUE.

OO0yyeHne MaTeMaTHKe Kak BO3MOXKHOCTb pa3BUTHS y OOydYaloOlUXCsl TOYHOM,



paloHaibHOH U MH(OOPMATUBHON peuu, yMEHUs 0TOUpaTh Haubosee MOAXOMAIINE S3bIKOBBIE,
CUMBOJIMYECKUE, TpapUUecKHe CpeICTBAa JUIS BBIPAKEHUS CYXKICHUN H HAlVIAIHOTO WX
MIPECTABJICHHUS.

OOmiee 3HAKOMCTBO C METOJAaMU TO3HAHUS JACHCTBUTEIBHOCTH, NPEICTABICHHUE O
npeaIMeTe M METOJC MATEeMATHUKH, €r0 OTJIMYUS OT METOJOB €CTECTBCHHBIX M T'YMAHHTAPHBIX
HayK, 00 0COOEHHOCTSAX MPUMEHEHUSI MaTeMaTHKHU ISl PeLICHUS] HAyYHBIX U MPUKIAIHBIX 3a/1a4
KaK HEOOXOJAUMBIN KOMIIOHEHT O0ILel KyJIbTYpHI.

N3ydyenne MaTeMaTHUKH CHOCOOCTBYET OSCTETHYECKOMY BOCHHTAHHMIO  YEJIOBEKa,
NOHMMAHUIO KpacoThl M  M3AIIECTBA MAaTEMaTUYECKUX  PACCYKICHHH, BOCIPHUSITHIO
reOMEeTPHUECKUX (GOPM, YCBOCHHIO HJICU CUMMETPHUH.

Hpuopumemnvimu yenamu ooyuenus mamemamuxe ¢ 10—11 xknaccax na 6azoeom
YpOGHe asnaomcsa:

- (dopMHpOBaHHWE ICHTPAIBHBIX MATEMATHYECKUX TMOHITHHA (YUCIIO, BEIUYHHA,
reoMerpuueckas ¢urypa, mepeMeHHas, BEpOSTHOCTh, (YHKIHs), 00ecrneunBarOIINX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHUs 00y4arOIINXCS;

- IOJIBEZICHHE O0yYaroIMXCs Ha TOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKH M OKPYXKAIOLEro MHUpa, MOHMMAaHHWE MaTeMaTUKH KaK 4acTh OOIed KyIbTyphl
YeJI0BEYECTBA,

- DPa3BUTHE WHTCIUICKTYallbHBIX H TBOPYECKHX CIIOCOOHOCTEH OOy4aromuxcs,
MO3HABATEIIFHON aKTUBHOCTH, UCCIICIOBATEIILCKUX YMECHHUM, KPUTUIHOCTH MBIIICHUS, HHTEpeca
K U3YYCHHUIO MATEMaTUKU;

- (dopmupoBanue (HYHKIMOHATBHOM  MaTEeMaTHMYECKOH  TPaMOTHOCTH:  YMEHUS
pacro3HaBaTh MaTeMaTUYECKHE ACTEKThl B PEAbHBIX KU3HEHHBIX CUTYAIUSAX U MPU U3YUYECHUU
JIPYTUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (OpMyITHUPOBaThH
UX Ha S3bIKE MAaTeMAaTHKH M CO3JaBaTh MaTeMaTHYeCKHe MOJIEIH, MPUMEHSITh OCBOCHHBIN
MaTeMaTUYECKUN anmapar TUIS pelieHus MPAKTHKO-OPHUEHTUPOBAHHBIX 3ajad,
WHTEPIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OcHnognbimu nunuamu cooeprcanus mamemamuku ¢ 10-11 knaccax aenarwomca:
«Yucna u BblUMCIEHUS», «Anredpa» («Anredpandyeckue BBIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Hawama wmartemaTudeckoro anamuzay, «['eomerpus» («l'eomerpuueckue
burypsl U ux CcBOHCTBay, «VI3MepeHHEe TeOMETpUYECKUX BEIUYUH»), «BeposTHOCTE
ctatuctukay. CojeprkaTelbHble JTUHUH Pa3BUBAIOTCS MapajlieNbHO, KaXKJIas B COOTBETCTBUH C
COOCTBEHHOM JIOTMKOW, OJIHAKO HE HE3aBHUCHMO OJHA OT JpPYroil, a B TECHOM KOHTaKTe U
B3auMojieiicTBur. WX 0OBEAMHSET JOTHYECKas COCTAaBJSIONIAs, TPAAUIIMOHHO TMPUCYITAs
MaTeMaTHKe W TPOHM3BIBAIONIAS BCE MaTeMaTWYSCKUE KYpChl M COJICpIKATEIbHBIC JIMHUU.
ChopmymupoBannoe B PI'OC COO TpeboBaHHE «BIAJCHHE METOJAMH JIOKA3aTEIbCTB,
AITOPUTMAMH PEIICHUS 33J[a4, YMEHHE (POPMYIHUPOBATH OINPEICICHHS, aKCHOMBI M TCOPEMEI,
MPUMEHSTH MX, IPOBOJUTH JIOKA3aTEIbHBIC PACCYK/ICHUS B X0JIC PEIICHUS 33]1a9» OTHOCHTCS KO
BCeM Y4eOHBIM Kypcam, a (hOpMHpOBaHHE JOTHUECKUX YMEHUI pacmpeenseTcs Mo BCeM rojam
o0ydeHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHmsl.

B cootBerctBun ¢ ®I'OC COO martemaTnka sIBIsSeTCS 00s3aTENbHBIM MPEIMETOM Ha
JaHHOM YpoBHe oOpasoBanus. [IporpamMmoii mo maTemaTWke MpeaycMaTPUBAETCS U3YyUCHUE
yaeOHoro mpeamera «MaTemaTHka» B paMKax TpEX y4eOHBIX KYypcoB: «AnreOpa W Havaia
MaTeMaTU4YecKoro aHanuza», «l'eomeTrpus», «BeposarHocTh M craTucTHKay. DopMHUpoBaHUE
JIOTUYECKUX YMEHUHN OCYIIECTBIISIETCS Ha MPOTSKEHUH BCeX JIeT 00ydeHHUs Ha YPOBHE CPEIHETrO
o0miero oOpa3oBaHus, a JEMEHTHI JIOTUKH BKIIIOYAIOTCS B COZEpKaHNE BCEX Ha3BAaHHBIX BBIIIE



y4€OHBIX KypCOB.
OOmiee yncI0 4acoB, PEKOMEHJAOBAHHBIX Ui U3yyeHHus MaTematuku — 340 gacos: B 10
kiacce — 170 gacoB (5 wacoB B Henento), B 11 kimacce — 170 gacoB (5 9yacoB B HEZEIO).

I[lnannpyeMblie pe3ybTaThl OCBOECHHSI NMPOrpaMMbl IO MaTeMaTHKe 0a30BbIi
YPOBEHb HA YPOBHE CpeHero 001ero o0pa3oBaHmsi.

B pezynomame uzyuenus mamemamuxu Ha ypoeHe CPEOHe20 00uiec0 00pa3zoeanus y
ooyuarwuezoca 0yoym chopmuposansl cieoyroujue TUUHOCIMHBLE PE3YTbIMAMbL:

1) rpaxxJaHCKOTO BOCITUTAHHUSL:

cOPMUPOBAHHOCTh TPAKIAHCKOW TMMO3UIUK OOYy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUHCKOro OOIleCTBa, MPEICTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBICHUM, NPOLEAYpP TpPaKJaHCKOrOo OOIIeCTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COLHMAIBLHBIMH WHCTUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHEM;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH POCCUICKON IPaKTAHCKOW UACHTUYHOCTHU, YBAKEHUS K IPOIIIOMY U
HACTOAIIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUSI:

OCO3HAHWE JIYXOBHBIX IICHHOCTEH poccUCKOro Haponaa, chopMHpPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUSI, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3CTETHYECKOTO BOCTIUTAHHUS:

ACTETUYECKOE  OTHOIIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peEUIeHWH, pacCyXIeHuid, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nvecKoro BOCIUTAHUS:

chOpPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKHWEe 3HAHUS B HMHTEpecax
3I0pOBOTO U 0Oe€30MacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (uzndeckas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHITHUAX CIIOPTHBHO-03A0POBUTEIHHON
JeSTeTLHOCTBIO;

6) TpyI0BOTO BOCITHTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOIIO0US, HHTEPEC K pa3IMuHbIM cepam
MpOoECCHOHAIBHON ACSTEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
CoBepIIaTh OCO3HAHHBIA BBIOOp Oynyiieil mpodeccud ¥ pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HallpaBI€HHOCTH;

7) 9KOJOTHYECKOTO BOCITUTAHHS:

c(OPMUPOBAHHOCTh JKOJOTMYECKONW KYJIbTYpbl, IMOHUMAaHHE BIUSHUS COLHUAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLMAIBHOM Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHE



MaTeMaTUYeCKUX 3HAHUU JUIS pelieHus 3ajad B 00JACTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIECTBUI JJIs1 OKPY’KaIOILEN Cpe/ibl;

8) LIEHHOCTH HAyYHOTO MTO3HAHMUSL:

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOILIECCTBEHHOW NPAaKTUKH, MOHMMAHHE MAaTeMaTHYeCKOW HAayKH Kak CQepsl
YeJIOBEYECKON NESATEIIbHOCTH, 3TAlOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHSI [IUBHIIN3ALINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTHUYECKOU KyIbTYpPOU KaK CPEeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIISITh MPOCKTHYIO M UCCIEI0BATENIBCKYIO ACSITEIbHOCTh HHANBUAYAIBLHO U
B IpyIIIIE.

B pesynpraTe M3ydeHHs MaTeMAaTHKH Ha YPOBHE CpeAHEro oOmiero ooOpa3oBaHus Y
oOyuaromerocsi 0yayr chopMupoBaHbl MMO3HABATEIbHBIC yYHUBEpCAIbHbIE ydeOHBbIE NEHCTBHA,
KOMMYHHKATHBHbIC YHHUBEpCaJbHbIE Yy4eOHbIE JEHCTBUSA, pETYJISTHBHBIC YHHBEpPCAJIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ATEIBHOCTD.

Y ooyuarowezoca 6yoym cipopmuposant credyoujue 6azoevie nozuueckue oeiicmeus
KaK 4acmo RO3HABAMEIbHBIX YHUBEPCAIbHBIX YUEOHbIX 0elCmGUIlL:

- BBIBIISITh U XapaKTEPH30BaTh CYIIECTBEHHBbIE NMPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTAaHABJIMBATh CYIIECTBEHHBI NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUIeHHS U
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

- BOCIIpMHMMATbh, (POPMyIHpOBaTh U MPeOOpPa30OBbIBaTh CYXACHMS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IUHIUYHBIC, YACTHBIC U 00IUE, YCIOBHEIC,

- BBISIBJIATh MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUUs B (haKTax,
JNaHHBIX, HAOMIONEHHWSX W  YTBEPXKICHUSX, TMpeasaratb KpPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;

- JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AECIYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

- IPOBOJUTH CAMOCTOSITEIbHO J0KA3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUN (IpsMbIe
U OT NIPOTUBHOIO), BBICTpAUBaTh apryMEHTAlUIO, MPUBOJAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

- BBIOMpaTh cnocoO pemieHus ydyeOHOW 3ajauu (CpaBHUBATh HECKOJIbKO BapHUaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASIIMM ¢ Y4ETOM CaMOCTOSTEIBHO BBIJCIEHHBIX
KPUTEPUEB).

Y ooyuarowecoca 6yoym cghopmuposanvt credyrwoujue 6azoevie ucciedosamenvckue
oelicmeus KaK 4acmy nO3HA6AMEbHBIX YHUGEPCAIbHBIX YUEOHBIX OelCMEUIl:

- HUCHOJb30BaTh BONPOCHl KAk HCCIENOBATEIbCKUI  MHCTPYMEHT  IIO3HAHUS,
bopMyIUpOBaTh BOMPOCH], (GUKCUPYIOIIHE MTPOTHBOPEUNE, TPOOIEMY, YCTaHABIUBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATh TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO TO3UIINIO, MHEHHUE;

- TPOBOJIUTH CAMOCTOSITENIHO CIJITAHUPOBAHHBIA HKCIIEPUMEHT, HCCIEOBAaHUE 10
YCTQHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, SIBJIEHHUS, MPOIecca, BbISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBJICHUSIMH, TPOLIECCAMHU;

- caMoCTOATeNbHO (opMynupoBaTh 0O0OOIIEHHS M BBIBOJABI IO  pe3yJbTaTam
OpOBENEHHOIO  HAOMIONEHUs,, WCCIENAO0BaHMs, OLEHUBATh JOCTOBEPHOCTb MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

- IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHUE IMPOLIECCa, @ TAKXKE BBIABUTATh MPEINOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Y ooyuarwwezoca Oyoym cgopmuposanvt ymenua padomamsv ¢ ungopmayueit Kax



Yacmo NO3HAGAMEILHBIX YHUBEPCAILHBIX YUEOHbIX OellcmUilL:

- BBISIBJIATH I[G(I)I/ILII/ITBI I/IH(bOpMaI_[I/II/I, JaHHBbIX, HCOGXOI[I/IMBIX AJid OTBETAa Ha BOIPOC U
JUISL pEeUIeHHUs 3a1au;

- BbIOMpaTh HHGOPMAIMIO M3 MCTOYHUKOB PA3IMYHBIX THIIOB, aHAIW3HPOBATH,
CHUCTEMAaTH3HpOBaTh W HWHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BHAOB U (HopM
MPEJICTaBICHHUS,

- CTpYKTypUpOBaTh HH(MOpMAaLMIO, TPEACTaBIAT, €€ B pas3IU4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

- OIICHMBaTh HAAEKHOCTh HH(GOPMALMU IO CAMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUAM.

Y  obyuarowezoca oyoym cpopmuposanvt  ymenus obujeHus KaxKk  yacmo
KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YUEOHIX OeliCMEUIL:

- BOCIIPpUHHUMATh U q)OpMy.HHpOBaTI) CYKACHUA B COOTBCTCTBHU C YCIOBUAMU U LCIISIMU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pEHICHHS 3a/ladd, KOMMEHTHPOBATh IOJTYYCHHbBIN
pe3yIbTarT;

- B X0Jie 00CYXJIeHUs 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HALICJICHHBIC HA IMOUCK PCHICHHA, COIIOCTABJISATH CBOU
CYKACHUA C CYXICHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

- NPCACTABJIATE PC3YyJIbTAaTbl PCHICHUA 3aa4Hr, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHHUS C Y4ETOM 3aJady MpPE3CHTAluu U
0COOEHHOCTEH ayTUTOPHH.

- YV oOyuaromerocs OyayT cQOpMUpOBaHBI YMEHHS CaMOOpraHU3allid KakK YacTh
PEryIATUBHBIX YHHUBEPCAIbHBIX YUYEOHBIX NEHCTBHIA:

- COCTaBIATh IJIaH, AITOPUTM pEIICHUs 3aJaud, BHIOMPATh CIIOCOO pEHIeHUS C Y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINK.

Y ooyuarwowezoca oyoym ciopmuposanvt ymenua camoxkonmpona kKak uacmo
PecynAmuGHbIX YHUBEPCAIbHBIX YUEOHbIX Oelicmeuil:

- BIaJEeTh HaBbIKAMH [I03HABATENBbHON pedIeKCHH KaK OCO3HAHHS COBEPIIAeMbBIX
JIEHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yNbTAaTOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKU,
CaMOKOHTPOJIS TIpOIlecca U pe3yibTaTa pelIeHus MaTeMaTHUeCKO 3a1auu;

- TIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh NPU PEIICHUH 3aJa4d, BHOCUTH
KOPPEKTHUBBI B ACATCIIBHOCTL HA OCHOBE HOBBIX O6CTO$IT€.]'H)CTB, JaHHBIX, Haﬁ}leHHBIX OHII/I6OK,
BBISBJIEHHBIX TPYJIHOCTEW;

- OLCHUBATH COOTBETCTBUC pPE3yJibTaTa HOCJIW W YCIOBHAM, 00BSACHITH IMPUYIUHBI
JOCTHIKCHUA HWIJIM HCOOCTHIKCHHA PE3YIbTATOB ACATCIBHOCTH, HAXOIUTH OI_HI/I6Ky, aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

Y ooyuarowezoca 6yoym cghopmuposeanvt ymenusa coemecmnoil deamenpbHoCmu:

- IOHUMATh M UCIIOJIb30BATh MPEUMYIIIECTBA KOMAaHTHOW U UHIUBUAYATBHON PabOTHI pU
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JEATEIbHOCTH, TUIaHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeAessiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIaTh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

- Y4acTBOBATh B TPYMMOBBIX opMax paboThl (0OCYKIeHUs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO YacTh PaOOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C



OpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOrPaMMBI 110 MaTeMaTHKe Ha 0a30BOM YpOBHE Ha
YPOBHE cCpeiHero oomero oOpa3oBaHUS NPEICTABICHBI MO ToAaM OOydYeHHs B paMKax
OTJIENIbHBIX Y4EOHBIX KYpCOB B COOTBETCTBYIOLIUX pa3Ielax IpOrpaMMbl [0 MATEMaTHUKE.

DenepajgbHasi padouasi mnporpaMma y4eOHOro Kypca «AJredopa u Havaja
MATEeMAaTHYEeCKOI0 aHAJIN3a).

IosicHuTeIbHAS 3aNIUCKA.

VYuebublii Kypc «Anrebpa M Hayaja MaTEMaTHYECKOTO aHaju3a» o00ecrneunBacT
WHCTPYMCHTAIBHYIO 0a3y Ui HM3Yy4eHHUs BCEX ECTECTBEHHO-HAY4YHBIX KYpCOB, (GOpMHUPYET
JIOTHYECKOE M a0CTPAKTHOE MBIIIICHHE 00YJaIOIUXCs Ha YPOBHE, HEOOXOIUMOM IS OCBOCHUS
yueOHBIX KypcOB MH(POPMATHKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH. B pamkax ydeOHOTO
Kypca «AnreOpa W Hauala MaTeMaTHMYECKOrO aHanu3a» oOydaroliuecs OBIIAJeBAIOT
YHHUBEPCATbHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTopas (QOpMyJIHpYyeT CBOM JIOCTHKEHUS
B MaTeMaTH4YeCKOi opme.

VY4aeOHbIil Kypc anreOpbl U Ha4ajdl MaTeMaTHYECKOTO aHajM3a 3aKJIaJbIBAa€T OCHOBY JUIS
YCIICHIHOTO  OBJAACHHA 3aKOHAMU (1)I/I3I/IKI/I, XUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHHusI OCHOBHBIX
TGHI[CHIII/II;'I S5KOHOMUKH U 06HI€CTBGHHOI71 JKU3HHU, ITO3BOJIACT OPUCHTHUPOBATHCA B COBPCMCHHBIX
IU(QPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BATh WX B IIOBCEIHEBHOM
*u3HU. OBnageHue aOCTPaKTHBIMU M JIOTHYECKH CTPOTMMH MaTEMaTHUYECKUMH KOHCTPYKIUSMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTH YTBEp:KJIEHHUS,
UCIMOJIb30BaTh O00OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHHWE M aHAJIOTUIO, (OPMHUPYET
KpPEaTUBHOE U KPUTHUECKOE MBIIIICHHE. B Xo/e n3ydeHus anreOpbl U Hadajl MaTeMaTU4ecKOro
aHaJM3a Ha YpOBHE CpeaHEero ooOmero oOpa3oBaHUs OO0YyYaIOIMIHUECsS IMOTy4alOT HOBBIA OMBIT
PCIICHHA TMIPUKIAAHBIX 3aaa4d, CaMOCTOATCIIBHOIO IIOCTPOCHUA MATCMATHYCCKUX MOI[CJ'ICfI
peanbHBIX CHUTyallul ¥ HMHTEPIPETAlUy IOJYYEHHBIX PEIICHUH, 3HAKOMSTCS C NPHUMEpPaMHU
MAaTEMATUUYCCKUX SaKOHOMepHOCTeﬁ B IpUpoAC, HAYKEC H B HCKYCCTBC, C BbIJAIOIIUMUCH
MAaTEMAaTUYCCKUMU OTKPBITUAMU U UX aBTOPaAMM.

VYuebHblil Kypc anreOpbl M Hadajl MaTEeMAaTUYECKOro aHalu3a o0JsiafjaeT 3HAYUTEIbHBIM
BOCIIUTATEIbHBIM TOTEHIIMATIOM, KOTOpBIA peaau3yercsi Kak dYepe3 y4yeOHbI MaTepuail,
CHOCOOCTBYIOUIMH (hOPMUPOBAHHIO HAYYHOI'O MUPOBO33PEHUS, TaK U Yepe3 cnenuduky ydeOHou
NeSITeIbHOCTH,  TpeOylolield  caMOCTOSITEIbHOCTH,  aKKypaTHOCTH,  NPOJOJDKUTENbHON
KOHICHTPAIMX BHUMAHUA 1 OTBETCTBCHHOCTH 34 HOJ'Iy‘ICHHI:Iﬁ pE3yibTAaT.

B ocHOBe MeTomuku oOydeHHs anreOpe W HadallaM MaTeMaTHYecKOro aHajn3a JISKHUT
JeSTeIbHOCTHBINA PUHLUIT 00yUEHUSI.

B cmpykmype npocpammul no anzebpe u navanam anaau3a evloeaAaOmca cieoyoujue
cooepiicamenbHo-memoouiecKkue TUHUU:

«Yucna W BBUUCIHCHUS», «DYHKIUU U TpapuKkn», «YpaBHEHHS U HEPABEHCTBAY,
«Hauana MaTemMaTH4ecKoOro aHanu3ay, «MHOKECTBA U JIOTHKA.

Bce ocHOBHBIE coziepKaTeIbHO-METOAMYECKUE JTMHUM U3Yy4YaloTCsl Ha MPOTSDKEHUH JBYX
et oOy4eHHUs: Ha YpOBHE CpenHero oOmiero oopasoBanus. [[aHHBIN ydeOHBIN Kypce SIBISETCS
UHTETPaTUBHBIM, O00beNUHAA B cebe colep’KaHWe HECKOJbKUX MaTeMaTH4YeCKUX AUCIMILINH:
anreObpa, TPUTOHOMETpHUS, MaTeMaTUYECKUN aHalu3, TEOpUs MHOXKECTB U  JpYyTue.



OOyuarommecsi OBJIAJEBAIOT MHUPOKUM MaTEMaTHYECKUM aIllapaToM, Y HUX IOCJIEI0BaTEIbHO
dbopMUpYyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb PEaTbHOU
CUTyallid, TPUMEHSATh 3HAHUS, I[ONYYCHHbIE B Yy4eOHOM Kypce «AnreOpa u Hayana
MaTEeMATHYECKOTO  aHalmu3a», U1 PEHIeHUS  CaMOCTOSATENbHO  CHOPMYIUPOBAHHOMN
MaTeMaTUYeCKOU 3a/1auu, a 3aTeM MHTEPIPETHUPOBATH MOJTYUCHHBIN pe3yibTarT.

Cooeprcamenvno-memoouueckan aunua «Hucna u eviyucnenus) 3aBepuiact
(dbopMHUpOBaHHE HABBIKOB HCIIOJIB30BAaHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HayaTo Ha
YpOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpeanero oOrero odpazoBanus 0codoe
BHUMaHHUE ynenseTcs (pOpMHUPOBAHUIO MPOYHBIX BBIYMCIMTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B
ce0sl MCIOJIb30BAHKUE PA3NIMYHBIX (OPM 3aIUCH JIEHCTBUTEIBHOTO YHCIIA, YMEHHE PAIIMOHATBHO
BBITIOJIHATh JCHCTBUS C HHUMH, J€NaTh MPUKHUIKY, OILEHUBATh pe3yibrar. OOyuaromuecs
MOJIy4alOT HABBIKM MNPUONMKEHHBIX BBIYMCIICHHUM, BBITIOJHEHUS JCUCTBUH C 4HUCIAMHU,
3alIMCAaHHBIMU B CTaHJIAPTHOM (hopMe, UCTIOIH30BaHUSI MATEMATUUYECKIUX KOHCTAHT, OI[CHUBAHUS
YHCJIOBBIX BBIPAKEHUH.

Cooepirrcamenvuan nunuA «YpasueHus u HepaseHcmeay peanu3yercs Ha MPOTSHKEHUU
BCero oOy4yeHHs Ha ypOBHE cCpelHero obmiero oOpa3oBaHUs, MOCKOIBKY B KaXKIOM pasjelne
pPOrpaMMbl MPEAYCMOTPEHO pELICHHE COOTBETCTBYIOLMX 3adad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMU METOJIaMH PEIICHUS IENbIX, PAllMOHAIBHBIX, UPPAMOHATBHBIX, TTOKA3aTEIbHbIX,
norapu(pMHYECKUX U TPUTOHOMETPHUECKUX YPaBHEHUM, HEPABCHCTB U UX CHCTEeM. [lomydcHHbBIE
YMEHHSI HCIIONB3YIOTCS TPH UCCIICOBAaHUH (DYHKIMKA C TIOMOIIBIO TPOW3BOJHON, pEIICHUU
MPHUKJIAIHBIX 337a9 U 33]a4 Ha HAXO0XJICHWE HAUOONBIINX M HAUMEHBIITNX 3HAYCHUH (PYHKIIHH.
Jannast comeprkarenbHas TUHHUS BKIIOYaeT B ce0s Takke GOpMUPOBAHHWE YMEHUU BBIOJHATH
pacuétel mo (Qopmynam, npeoOpazoBaHUS LEIBIX, PANUOHAIBHBIX, HWPPAMOHATBHBIX
U TPUTOHOMETPUUECKUX  BBIPAXKEHUM, a TakkKe BBIPAKEHUW, COAEp)KAlUX  CTEHEHU
u norapupmel. B Xxome wu3ydeHus anreOpandeckoro Marepuaia MPOUCXOAHUT JajibHeiiee
pa3BUTHE AaITOPUTMHYECKOTO M aOCTPAKTHOTO MBIIUIEHUS oO0y4arommxcs, (GOpMUPYIOTCS
HaBBIKH JEAYKTHBHBIX PACCYXJACHUH, paOdOTBl C CHUMBOJIBHBIMH (hOpMaMH, MPEICTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEM B BHUJE PABEHCTB M HEPaBEHCTB. Asrebpa mpejjiaraet
3¢ (PeKTUBHBIE WHCTPYMEHTHI MJisi PEIICHUs] TMPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJISIIHO JIEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

Cooepirrcamenvno-memoouueckan aunua « Dynkyuu u zpaguku) TECHO NEPEIUIETACTCS
C JIpyrMMH JIMHHSMH y4eOHOro Kypca, TOCKOJIbKY B KaKOM-TO CMBICIE 3a4aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOHM, IOKa3aTelIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpaMKOB, HCIIOIH30BAHHE
GYyHKIMA U1 pelIeHus] 3aad U3 JIPYruX YYeOHBIX MPEJAMETOB W PeaTbHOM KU3HH TECHO
CBSI3aHO KaK C MaTEMaTHYECKMM aHAJIM30M, TaK M C pElIeHUEM ypaBHEHUH W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yAelsIeTcs (OPMUPOBAHUIO YMEHHsI BBIpaKaTh (GopMyIamMu
3aBUCUMOCTH MEXIY Pa3IMYHbIMU BETWYMHAMH, UCCIIEIOBATh MOJy4YeHHbIE (DYHKIIMH, CTPOUTH
ux rpaduku. MaTtepuan coAep)KaTeNbHON JTHHUM HalleJIeH Ha pa3BUTHE YMEHUW W HAaBBIKOB,
MO3BOJIAIONINX  BBIp@XKaTh 3aBUCHMOCTH MEXIYy BeJIMYMHAMH B  pa3IUyHOi  (opme:
AHATUTUYECKOU, Tpaduyeckoll U cloBecHOW. M3yueHue marepuana CrocoOCTBYET pPa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOMIEHHIO W  KOHKpETHU3alluH,
HCITOJIF30BaHUIO aHAJIOTHIA.

Cooeprrcamenvnaa nunun «Hauana mamemamuueckozo ananusa) TO3BOISIET
CYIIECTBEHHO PACHIUPHUTh KPYr KaK MaTeMaTHYECKUX, TaK W MPHUKIAAHBIX 3a/1ad, JOCTYIMHBIX
00ydJaronmMcs, y KOTOPBIX TOSBISIETCS BO3MOXKHOCTb HCCIEIOBaTh WU CTPOUTH Tpaduku



(GyHKLUH, onpeAensaTh UX HauOOIbIINE U HAMMEHbIINE 3HAUY€HHs], BBIUUCIIATH IUIoMann Guryp u
00BEMBI TeJl, HAXOUTh CKOPOCTU U yCKOpeHHMsl npoueccoB. ConepkarenbHasi JUHUSA OTKPHIBAET
HOBBIE€ BO3MO)KHOCTH IIOCTPOEHUSI MaTEMaTUUECKUX MOJIETIEH pealbHbIX CUTYalUil, HAX0KECHUS
HaWIy4dllero peLICHUs B IPUKIAJHBIX, B TOM 4YHMCIE COLMAIbHO-3KOHOMHMYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOI0 aHalM3a CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(opMabHO-JIOTMYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHKEe M HUcKyccTBe. OOyuaromuecss y3HAIOT O
BBIIAIOIIUXCSL pe3ysbTaTaX, IOJYyYEHHBIX B XOJE pPa3BUTHA MATEMATHKU KaK HAYKH, M HX
aBTOpax.

Cooepocamenvrno-memoouueckana aunua «Muosxcecmeéa u 102uKa» B OCHOBHOM
IIOCBAILEHA DJIEMEHTAM TEOPUM MHOXECTB. Te€OpEeTUKO-MHOXKECTBEHHBIEC IPEICTaBICHUS
IPOHM3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKM M MIpeUiaraloT HauOojiee yHHUBEPCaJIbHBIN
SI3BIK, OOBEAMHSAIONINA BCE pa3ieibl MATEMAaTHKH U €€ NMPUJIOKECHUH, OHH CBS3BIBAIOT Pa3HbIC
MaTeMaTHYeCKue IUCLUIUIMHBI B €JMHOE Lesioe. BakHO AaTh BO3MOXKHOCTh O0y4Yaroliemycs
IIOHMMATh TEOPETUKO-MHOKECTBEHHBIN S3BIK COBPEMEHHOM MATEMAaTUKH M MCIIONb30BaTh €0
JUISl BBIDAJKEHUSI CBOMX MBICIIEH.

B yuebHOM Kypce «Anredpa U Hayajia MaTeMaTHYECKOro aHAJIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTEMaTHYECKOTO MOJICIMPOBAHUS, KOTOpPBIE NPU3BaHBI C(HOPMUPOBATH HABBIKU
IIOCTPOEHUSI MOJIEIIEN pealbHbIX CUTyalluid, HCCIEAOBAHUA dTUX MOJEIIEH C IOMOIIBIO arapara
anreOpbl ¥ MaTEeMaTHYECKOTO aHAIM3a U MHTEPIPETAlH MOJYyYEHHBIX PE3YJIbTaTOB. 3adaHus
BKJIIOUEHBI B KaX/bIH W3 pa3lieloB MpOrpamMMbl, MOCKOJbKY BECh MaTepHuall yueOHOro Kypca
LIMPOKO HCHOJB3YETCsl JUId pELIeHUs MpUKIaAHbIX 3ajad. llpm pemenuun peanbHBIX
NPaKTUYECKUX 3a/7ad oOydarolMecs pa3BHBAIOT HAOMIOAATENbHOCTh, YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCMOIb30BaTh aHAIOIHI0, 00001aTh U KOHKPETHU3UPOBATh
npobnemy. JlesTenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAJHBIX 33734
OpraHusyercss B TIIpoliecce M3Yy4YeHHs BceX TeM YydeOHOoro kypca «Anredpa u Hayana
MaTEMAaTHYECKOTO aHAIIN3a».

OO1iee 4yMcno 4acoB, peKOMEHJOBAHHBIX ISl U3ydeHUsi ydeOHOro kypca «Asnredpa u
Hayajia MaTeMaTHyeckoro aHanuszay», — 170 gacos: B 10 kiacce — 68 dacoB (2 yaca B Hezlen0), B
11 xkmacce —102 yaca (3 yaca B HEJIEINIO).

Coaep:xanue o0yuenus B 10 kinacce.

Yucna u éviuucnenus.

- PantmonanbHble yrcna. OOBIKHOBEHHBIE U AECATUYHBIE APOOH, MPOLIEHTHI, 0ECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omepanMd ¢ palMOHAIBHBIMU  YHCIaMH,
peoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpumeHeHune apoOell W MPOIEHTOB ISl pELIeHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3IUYHbIX OTPACIEH 3HAHUW U PEalbHOW KU3HMU.

- JlelicTBuTenbHBIE Uncia. PalioHanbHble U UppaloHaibHble yncia. ApudmMernyeckue
orepanuu ¢ AeUCTBUTEIbHBIMU yuciaMu. [IpuOamkE€HHbIE BBIYMCIEHUS, IPABUIa OKPYIJIEHUS,
IIPUKUAKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

- Ctenens ¢ nenbiM nokasaresneM. CtannaptHas (opma 3alIMCH IEHCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcH  JIEHCTBUTENBbHBIX 4YHCEN IS pPEeIeHUs
IIPAKTUYECKUX 3a7a4 ¥ IPEACTABICHUS JAHHBIX.

- Apudmernueckuili KOpeHb HaTypalibHOM creneHu. JleiicTBus ¢ apudmMeTndecKuMu
KOPHSIMH HAaTypalbHOU CTCIICHH.

- CuHyC, KOCMHYC ¥ TaHT€HC YHCIOBOrO apryMeHTa. APKCUHYC, apKKOCUHYC, apDKTaHT€HC
YHCIJIOBOT'O apryMEHTA.



Ypasnenus u nepasencmaa.

- ToxxiecTBa M TOXKJIECTBEHHBIE TPEOOPa30BaHUS.

- [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BhIpaskeHH. OCHOBHBIE TPUTOHOMETPHUYECKUE
dbopmyIbL.

- VYpaBHeHue, KOpeHb YypaBHeHu:A. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
WHTEPBAJIOB.

- Pemienue nensix u 1poOHO-palliOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

- Pemienne nppanmoHanbHbIX YPaBHEHHU U HEPABEHCTB.

- Pemienre TpUroHOMETpUYECKUX YPABHEHMUIA.

- [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMaTUUECKUX 3a]1a4 U 3aJa4 U3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON )KU3HH.

@yuxkyuu u cpaguxu.

- Oynknus, crnocoObl 3amanus QyHkuuu. [papux ¢yakuuu. B3ammuo oOpatHbIC
GbyHKIHH.

- OO06nactp ompeneneHuss U MHOXKeCTBO 3HaueHuW Gynkuuu. Hymu Qyskuuu.
[TpoMexyTKH 3HAKOMOCTOAHCTBA. YETHBIC M HEUETHBIC (DYHKIUH.

- CreneHHasi pyHKIMs C HaTypaJbHBIM U LIeJbIM MokazareneMm. EE cBoiicTBa u rpadux.
CoiicTBa u rpaduk KOpHS N-0i CTETICHU.

- TpuroHomerpudeckas OKpPYXHOCTb, OIPEIEICHUE TPUTOHOMETPHUECKUX (PYHKIUH
YHUCJIOBOTO ApIyMEHTA.

Hauana mamemamuueckozo ananusa.

- IlocnenoBarenpHOCTH, cmocoObl 3aJaHusd MoOcheAoBaTenbHOCTE. MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

- Apudmernyeckas UM TeoMeTpuyeckas mporpeccud. beckoHeuHo yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOLIEH IeOMETPHUYECKON MPOTpEecCHH.
@dopmyna CIOXKHBIX IPOLEHTOB. lcrnonb3oBaHWe MPOTPECCUM JJIsl PEIIECHUS PEANIbHBIX 3a1ady
IIPUKJIAHOTO XapaKTepa.

Mnosicecmea u no2uka.

- MHOXecTBO, onepaiuy HajJ MHOecTBaMu. J(uarpammel Ditnepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'0 anapara JUisi OIMMCaHUs PeajbHbIX IPOLECCOB WU SIBICHUM, NpU
pELIeHUHN 3aj1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

- Onpenenenue, TeopemMa, CIeACTBHUE, JOKa3aTENbCTBO.

Coaep:xanue o0yuenus B 11 kiacce.

Yucna u éviuucnenus.

- HarypanbHsle 1 nensie uncna. [IpusHaku 1eIMMOCTH LENBIX YnCe.

- Crenensp ¢ pallMOHAIBHBIM MOKa3zaTeneM. CBONCTBA CTENEHH.

- Jlorapudm uyucna. JlecaTuuHble U HaTYpajgbHbIE JOrapU(PMBbI.

Ypasnenus u nepasencmea.

- [IpeoOpazoBaHue BeIpakeHHH, CoepKALIUX JTOTapu(PMBbI.

- [IpeoOpazoBanue BeIpaKeHHM, COEpKAIIUX CTETIEHU C PALlMOHATIBHBIM ITOKa3aTeNeM.

- [Ipumepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

- [loxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

- Jlorapudmuueckrue ypaBHEHUS U HEPABEHCTBA.

- CucreMbl JIMHEHHBIX yYpaBHEHUH. PernieHre mpUKIAIHBIX 337a4 ¢ TMOMOIIbIO CUCTEMBI
JIMHEWHBIX YpaBHCHUH.

- CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.



- [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU M peabHON JKHU3HU.

@yuxkyuu u zpaguxu.

- Oynkuusa. llepumogmueckue Qynkiuu. I[IpoMeXyTKM MOHOTOHHOCTH —(YHKIIWH.
MakcumyMbl 1 MUHUMYMbI (QyHKIuH. HambGonbliee W HaumMeHbIIee 3HAUYeHUE (DYHKIUM Ha
IIPOMEXKYTKE.

- Tpuronomerpuyeckue GyHKIMU, X CBOMNCTBA U TPa(UKH.

- [lokxa3zaTenbHast 1 norapudmuyeckast QyHKIMH, UX CBOWCTBA U IpadUKu.

- Ucnonp3oBanue rpagukoB (GyHKIMN AJIS peIIeHUs] ypaBHEHUH U JIMHEHHBIX CUCTEM.

- Ucnonk3oBanue rpagukoB GyHKIUN IS MCCICIOBAHUS MPOIIECCOB U 3aBUCHMOCTEH,
KOTOpPBIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hauana mamemamuueckozo ananusa.

- HenpepeiBable pyHkInu. MeTo ] HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB.

- [IpousBosanas ¢pynkuuu. ['eomerpuueckuil 1 GuU3NUECKU CMBICI TPOU3BOIHOM.

- [IpousBoanble 31eMeHTapHbIX GyHKUINN. DOpMyIbl HAX0XKICHHSI TPOU3BOJAHOMN CYyMMBI,
IPOM3BEACHUS U YACTHOTO (DYHKIIMH.

- IlpumeHeHue mNpoOU3BOAHOM K UCCIENOBaHMIO (YHKIMH HAa MOHOTOHHOCTb M
AKCTpeMyMbl. HaxoxaeHne HanOobIIero 1 HaMMEHBIIETO 3HAaYeHUST (PYHKIIMU Ha OTPE3KE.

- IlpuMeHeHue NpOM3BOJHON ISl HAXOXK/IEHUS HAWIYYILIEro PEIIeHHs B IPUKIATHBIX
3ajadax, AJIsl ONpeaesIeHUs] CKOPOCTH MpoIiecca, 3aJlaHHOTO (OPMYIIoi nitu rpadukom.

- [IepBooOpa3nast. Tabnuna nepBooOpa3HbIX.

- NHurerpan, ero reomerpuyeckuii U usnyeckuil cMpici. Beluncienune umHTErpana o
¢dopmyne Herorona—JIeiiOHuma.

IInanupyemblie npeaMeTHBIE Pe3y/IbTAaThl 0OCBOCHHA (eepabHOM padoyeit
NPOrpamMmMbl y4e0HOro Kypca «AJjaredpa 1 Ha4ajia MATEeMAaTHYECKOI0 aHAJIN3a» HA YPOBHE
cpeaHero odumero oopazoBaHmusi.

Ilpeomemmuvie pe3ynomamosl no OMOEIbHLIM MemMam y4eOH020 Kypca «Anzeopa u
Hauana mamemamuueckozo ananuza». K konuy 10 knacca odyuarowuiica nayuumcsa:
Yucna u éviuucnenun:

- OIepUpOBaTh MOHATHSAMU: PAllMOHAIBHOE U JEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JecATUYHas ApoOb, MPOLIEHTHI;

- BBIMOJHATh apU(PMETHUECKHUE OIepalud C palHOHAIbHBIMU U JIEHCTBUTEIBHBIMU
YHCIIaMU;

- BBINOJIHATh MPUOIMKEHHBIE BBIYMCICHUS, MCIIONB3Yys IpaBWila OKPYIJIEHUS, AeNaTh
MPUKUAKY U OLIEHKY pe3yJibTaTa BIYMCICHUI;

- ONEpUPOBATh MOHATHAMMU: CTEIIEHb C LIE€JIBIM MOKa3aTesaeM, CTaHapTHas (Gopma 3amucu
NEMCTBUTENILHOTO YHCIA, KOPEHb HATypajbHOW CTENEHH, MCIIOJB30BaTh MOAXOAIIYI0 (OpMy
3aIMMCH JIeHCTBUTENBHBIX YMCEN TSl peIIeHHs MPaKTHUECKUX 3ajay M MPEJICTABICHUS TaHHBIX;

- ONEpUpOBaTh MOHATHSAMHU: CHHYC, KOCHMHYC M TaHI€HC IPOM3BOJBHOIO YIJIA,
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETpUUYECKUE (QYyHKIUH.

Ypasenenua u nepasencmea:

- OIIEpUPOBATh MOHATUSAMU: TOKJECTBO, YpaBHECHHE, HEPABEHCTBO, LIEJI0€, PALIMOHAIILHOE,
UppalMOHATIbHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPAaBHEHHUE;



- BBIIOJHATH NpPeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAXKEHUH M pelarhb
TPUTOHOMETPHUYECKUE YPABHEHHUS,

- BBIIIOJIHATH NPE0OpPA30BAHMUS LENbIX, PAIMOHANBHBIX U HPPALMOHATBHBIX BEIPAKEHUH U
penaTb OCHOBHBIE THIIBI LENbIX, PAIIHOHAIBHBIX U UPPALMOHATILHBIX YPAaBHEHUN 1 HEPABEHCTB;

- IPUMEHATH YPABHEHUS M HEPABEHCTBA JUISI PEIICHUS] MATEMAaTUYECKHX 33/1a4 U 3a]a4 U3
pasInYHbIX 00J1aCTe HAYKU U peaslbHOM KHU3HH;

- MOJEIMPOBATh pEAlbHbIE CUTYallMM Ha S3bIKE aiareOpbl, COCTABIATH BbIPAXKEHU,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM alapaTa anreopsl.

Dyukyuu u cpaguku:

- ONepUpOoBaTh MOHATUSAMH: (YHKIMA, CIOCOOBI 3amaHus (QYHKIUH, OO0JIACTh
OlpeNeNieHusT M MHOXXECTBO 3HaueHMH (yHKImMH, Tpaduk (YyHKIHH, B3aUMHO OOpaTHBIC
byHKINY,

- ONEepUpOBaTh MOHATHSAMU: YETHOCTh M HEUETHOCTb (YHKUMH, HYIU (QYHKLUH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

- HCIOJIB30BaTh 'papUKK (PYHKIMH U1 peleHns ypaBHEHUH;

- CTPOMUTbH U YUTATh IpaUKH JIMHEHHON (YHKLUU, KBAAPATUYHON (PYHKIIUH, CTETIEHHON
(GYHKINHU C LIETTBIM ITOKa3aTeIeM;

- UCTIOJB30BaTh TpaPuKH (PYHKIMHA U UCCIEIOBAHHS MTPOIECCOB M 3aBUCUMOCTEH MpH
pelIeHNH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB M PEAbHOW XU3HH, BBIpaXaTh (opMyiIamu
3aBHCUMOCTH MEX/1y BETUYNHAMH.

Hauana mamemamuueckozo ananusza:

- ONEpUPOBATH MOHATHSIMU: TOCIEAOBATENBHOCTD, apu(MeTHUecKass U reoMeTpuyecKast
pOTpeccuy;

- OnepupoBaTh MOHATUAMHU: OECKOHEUHO YObIBaroIlas IeoMeTpHuYecKas Iporpeccus,
cyMMa 0E€CKOHEYHO YOBIBAIOIIEH reOMETPHUECKON MPOrpeccu;

- 3aJ1aBaTh MOCIIEIOBATEIHLHOCTH PA3IMYHBIMU CITIOCOOAMU;

- UCTIOJIB30BATh CBOMCTBA TOCIIEOBATEIILHOCTEH U TPOTPECCHI ISl pEHICHUs] pealbHBIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

Mmuoxcecmea u nozuka:

- OTIepUPOBATh MOHATUSAMM: MHOKECTBO, OIIEpaIlMM Ha/l MHOXKECTBAMU;

- HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jajis ONUCAaHHUsS pPealbHbIX
IPOLIECCOB U ABJICHUH, P PEILICHUM 3aJ]ay U3 APYTUX YUeOHBIX TPEIMETOB,;

- OTIepUPOBATh MOHATUSAMHU: ONpe/IeTIeHNe, TeOpeEMa, CIIeACTBUE, 10Ka3aTeIbCTBO.

Ilpeomemmnvie pezyromamuvl no omoenvHviM memam y4yednHo2o Kypca «Anzebpa u
Hauana mamemamuueckoz2o ananuza». K konuy 11 knacca odyuarowjuiica naysumces:

Yucna u evluucnenun:

- ONEpUpOBaTh NOHATHUAMU: HATYypaJbHOE, LEJIOE YHCIO, HCIONb30BaTh MPU3HAKU
JEIMMOCTH LIETIBIX YHCEI, PA3JIOKEHHUE YHMCIIa Ha IPOCTHIE MHOXKUTEIH JIJIs pELICHMS 3a/1a4;

- OIIEpUPOBAThH MTOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [T0KA3aTEIEM;

- OIIEPUPOBATh MOHATHAMHU: JIOTAapU(PM Uncia, JECITUYHBIE U HATYpaJbHbIE JOrapu(MBbl.

Ypaenenusn u nepasencmea:

- IPUMEHATh CBOWCTBA CTENEHU U1 MNpeoOpa3oBaHMs BBIPAKEHHUH, ONEpUPOBATh
NOHATHAMM: II0KA3aTEIbHOE YPAaBHEHHE W  HEPABCHCTBO, PEIIATh OCHOBHBIE  THIIBI



IIOKA3aTeNbHbIX YPABHEHNU U HEPABEHCTB;

- BBINOJIHATH MpPeoOpa3oBaHUsl BBIPAKECHUH, COAEpXKALIMX JIorapu(Mbl, ONEpUPOBATH
HNOHATUSAMH:  JIOTAPU(PMHUYECKOE YpaBHEHHE M HEPABEHCTBO, pELIaTb OCHOBHBIC THIIBI
Jorapu(pMHUECKUX YPaBHEHUN U HEPABEHCTB;

- HaXOJIUTh PEUICHUS IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

- OIIEPUPOBATh MOHATUAMU: CUCTEMA JIMHEHHBIX YPABHEHUH U €€ pelICHHE, UCII0Ib30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUH JJI PEIUEHUS MPAKTUYECKUX 3a/1a4;

- HaXOAWUTh PELICHUS IIPOCTEHIINX CUCTEM U COBOKYIHOCTEM PALlMOHAJIBHBIX YPaBHEHUN
Y HEPABEHCTB;

- MOJEJIMPOBAaTh pEAJbHbIE CUTYallud Ha S3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEN0BATh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

@yukyuu u cpaguku:

- OIepupoBaTh MOHATUAMU: Hepuoauueckas (YHKLIMSA, HPOMEXKYTKM MOHOTOHHOCTH
(GyHKLUHU, TOUYKH SKCTpeMyMa (YHKLIMH, HauOoJblllee U HAaUMEHblIee 3HAa4eHUs (YHKLIHUU Ha
IPOMEXKYTKE, UCII0JIb30BaTh UX JUISL UCCIIEA0BAaHUs (DYHKIMH, 3a]JaHHON IrpaduKoM;

- OIepUpoBaTh MOHATUSAMM: TpapUKU IOKa3aTelnbHOH, JorapugMuyeckod u
TPUTOHOMETPUUECKUX (PYHKLHH, N300pakaTh UX Ha KOOPAUHATHOM INIOCKOCTH M HCIIOJIb30BaTh
JUISl pEIIEHUs] YPaBHEHUN U HEPABEHCTB;

- u300pakaTb Ha KOOPJAMHATHOW IUIOCKOCTH TpaduKU JIMHEHHBIX YypaBHEHUH U
MCIIOJIb30BaTh UX JUISl PEILIEHUsI CUCTEMBI JINHEWHBIX YpaBHEHUM;

- UCNOJb30BaTh rpaduku (GyHKUUN Ui UCCIEIOBaHUS IPOLIECCOB U 3aBHCUMOCTEH U3
JPYTUX y4eOHbIX AUCHUILIUH.

Hauana mamemamuueckoz2o ananusa:

- ONepupoBaTh MOHATHUSMHU: HeNpepblBHAsS (YHKIMS, MPOU3BOAHAS (QYHKLUH,
UCIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOIHOM /IS peIlieHHs 3a/1a4;

- HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUI, BBIYUCIATH NMPOU3BOJHBIE CYMMBI,
MIPOU3BEIEHUS, YACTHOTO (PYHKLINA;

- MHCIOJIb30BaTh IPOU3BOJHYIO JJIsi HCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIIEOBAHMS K IOCTPOEHUIO IpaUKOB;

- HCIIOJIb30BaTh MPOM3BOAHYIO Ul HAXOKICHHS HAWTyUIIEero pEeIeHNs B IPUKIIAJHBIX, B
TOM YHCJIE COLIMATIBHO-DKOHOMMYECKHUX, 3a/1a4ax;

- OIlEpPUPOBAThH MOHATUSAMH: NEPBOOOpPA3HAsi U MHTErpajl, NOHUMATh T€OMETPUUYECKUNA U
(bu3nUecKuit CMBICI HHTErpaa;

- HAXOJIUTh MEPBOOOPA3HBIE dJIEMEHTAPHBIX (PYHKINN, BEIUUCIATH HHTETPA 10 Gpopmyrie
HrroTona—Jleionuna;

- pemaTh NpUKIaJHbIE 3a/1a4H, B TOM YHCJIE COUAIBHO-IPKOHOMUYECKOTO U (PU3NUECKOro
Xapaxkrepa, CpeICTBAMHA MaTEMATUYECKOT0 aHAJIA3a.

®enepanbHas padoyasi nporpamma yueOHoro kypca «I'eomerpus».

IlosicHuTeIbHAA 3aMUCKA.

BaxxnocTh y4eOHOro Kypca TeoOMETpHH Ha YpPOBHE CpeaHero ooimero oOpa3oBaHHs
00yCJIOBJICHa TPAKTHYECKOW 3HAYMMOCTHIO METANpPEJAMETHBIX M TPEIMETHBIX pe3yJIbTaTOB
00y4YeHUs TEOMETPUU B HAIPaBJICHWU JMYHOCTHOTO PAa3BHUTHs OOydarommxcs, (GopMHUpoBaHUS
(GYHKIIMOHATBLHOM MaTEMaTUYeCKOW T'PaMOTHOCTH, HW3YYEHUS JPYrUX Y4YEOHBIX TUCIUTLINH.



PazButne y oOydaromiuxcsi NpaBUIBHBIX IPEICTABICHUM O CYIIHOCTH U HPOUCXOXKACHUU
reOMETPUYECKUX aOCTpaKUuii, COOTHOIICHUH PEabHOTO U UACATIBHOI0, XapaKTepe OTpaKEeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUN U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIUPOBAHHMS B HAYyYHOM IIO3HAHWUM W B TPAKTHKE
CHOCOOCTBYeT (HDOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHUsS OOYHYAIOUIMXCS, a TaKXKe KadeCTB
MBILIEHHSI, HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOLIECTBE.

I'eomerpust sBisieTcss OAHMM M3 0a30BbIX IPEAMETOB HAa YPOBHE CpPEIHEro O0ILero
o0pa3oBaHus, TaK Kak 0OecleYMBAaeT BO3MOYKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HaIlpaBJICHHOCTH, TaK U T'yMaHUTapHOM.

Jlornyeckoe MbIIUIeHHE, (POPMUPYEMOE MPU HM3YYECHUH OOYHAIOUIMMHUCS TOHSTHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM ILEMOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJi€ peIICHUs
TeOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCS TIPU PEIICHUM 3a7ad eCTECTBEHHO-HAyYHOTO LHWKJIA, B YaCTHOCTH M3 Kypca
(bU3HKH.

OpueHTanus 4enoBeKka B IPOCTPAHCTBE — YCIOBUE €ro COLUANbHOro ObITHs, (opma
OTpa)KeHHs OKPY’KAIOIIEro MUpa, YCIOBUE YCIIEIIHOTO O3HAHUS U aKTUBHOTO IpeoOpa3oBaHUs
neiicrButenbHOoCcTH. OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIUHSAET Pa3HbIC BUJIbI
y4eOHOH M TPYJOBOI JEATENBHOCTH, SBISIETCS OJHUM M3 MPO(GECCHOHATHLHO BAXKHBIX KAyeCTB,
MIOSTOMY aKTyajbHa 3ajgada (OPMHPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS
KaK Pa3sHOBUAHOCTH OOPa3HOTO MBINUICHUSI — CYIIECTBEHHOIO KOMITOHEHTa B MOJTOTOBKE K
NPAaKTUYECKOHN eATETLHOCTH 110 MHOTUM HAIIPABICHHSIM.

Ilenp ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM YpOBHE
o0yueHuss — oOmeoOpazoBareIbHOE M OOIIEKYIBTYpPHOE pa3BUTHE OOydaroImuxcs depes
o0ecrieyeHHEe  BO3MOXXKHOCTH  TNPHOOpETeHHs M MCIOJIb30BAaHUS  CHCTEMaTHYeCKUX
reOMETPUYECKUX 3HAHUM U JAEHCTBUM, crelu(UYHBIX N€OMETPUH, BO3MOXKHOCTH YCIEUIHOTO
OPOJOJDKEHUs  00pa3oBaHUs IO  CIEHUAIBHOCTSAM, HE CBS3aHHBIM C  INPUKIAJHBIM
UCTIOJI30BAaHUEM T€OMETPHH.

Ilpuopumemmnvimu 3adauamu oceoenusn yueonozo kypca «l'eomempuu» na 6azoeom
ypoene 6 10—11 knaccax aenawomcsa:

- (opMHUpOBaHHE TIPEICTABICHUS O TEOMETPUU KaK YacTH MHPOBOH KYJIbTYpBl H
0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

- (opmHpoBaHUE NPEICTABICHUS O MHOTOIPAaHHUKAaX M Telax BpalleHUs Kak o
BOXHEHIINX MaTeMaTUYECKUX MOJAEISAX, MO3BOJISIONIMX OMUCHIBATh M U3Yy4aTh pa3Hble SBICHUS
OKPY’KaIOIIEro MUPA;

- (dopMHpOBaHWE YMEHHUS paclio3HaBaTh Ha 4YepTEXax, MOJCIAX U B pEaTbHOM MHpE
MHOTOTPAaHHHKH U TeJla BpallleHS,

- OBJIQJICHWE METO/JaMH pelIeHHs] 3a7ad Ha [OCTPOSHHS Ha HM300paKeHUX
IIPOCTPAHCTBEHHBIX (UTYD;

- (hopMupoBaHHe yMEHHs ONEPUPOBATH OCHOBHBIMM IMOHATHUSMHU O MHOTOIpaHHHMKAX H
TeJIaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

- OBJIQJICHHE AJITOPUTMAMH pEIIeHHs] OCHOBHBIX TUIIOB 3ajad, (POPMHPOBAHUE YMEHHS
IPOBOJUTH HECIIOKHBIE JI0KA3aTENIbHBIE PACCYXIECHUS B XOJE PEIICHHUs CTEePEOMETPHUYECKUX
3aj1a4 M 3a]1a9 C MPAKTHUECKUM COJICpPKaHHEM;

- pa3BUTHE MHTEUIEKTYalbHbIX M TBOPYECKMX CIOCOOHOCTEH  0Oydaroluxcs,
NIO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATEIBCKUX YMEHUHN, KpUTUUHOCTH MBIIIUIEHUS;

- (opmupoBaHue (YHKIMOHAJIBLHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUHU: YMEHUE



pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEATbHBIX KU3HEHHBIX CUTYAlUSX W MPH U3yYEHUU APYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpHOCTEH, (hOpMyIHpOBATh WX Ha S3BIKE T€OMETPUH M CO3/1aBaTh
TEOMETPHYECKHE MOJICTH, MPUMEHSITh OCBOCHHBIM T'€OMETPHUYSCKUN ammapar s pelieHus
MPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4, HHTEPIPETHPOBATH U OIICHUBATH IMOJTYICHHBIC PE3YIIbTATHI.

OTnUuuTeNbHON 0COOEHHOCTHIO MPOTPAMMEI IO T€OMETPUU SABIISIETCS BKIIOUEHUE B KYpPC
CTEpEOMETPUU B Hayalle €ro U3y4eHus 3ajad, pelacMblX Ha YPOBHE UHTYUTUBHOTO IMO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
MPOIIECCOB, MOTHBUPYET K JaTbHEHIIIEMYy U3yUSHHUIO TIPEeIMETA.

[Ipenmourenue OTHAETCS HATISIHO-KOHCTPYKTUBHOMY METOAY OOYYCHHs, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOCH OCHOBE HEMOCPEACTBEHHOE OTHOIICHHE K MPEIMETHO-
MPAKTUYECKON JIeATEIBHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Y 00YJIArOIIUXCS B
Kypce CTepEeOMETpPUHU IMPOBOIUTCS 3a CYET pElIeHUs 3a7ady Ha CO3JaHHE MPOCTPAHCTBEHHBIX
o0pa3oB ¥ 3aJady Ha OIEpUPOBAHHE TMPOCTPAaHCTBEHHbIMU oOpa3amu. Co3manue oOpasa
MPOBOAMUTCS C HCIOJIB30BAaHUEM HArJSAHOCTH, a OIepupoBaHHe 00pa3oM — B YCIOBHAX
OTBJICYECHHSI OT HATJISIIHOCTH, MBICIIEHHOTO U3MEHEHHSI €70 UCXOTHOTO COACP KAHMUS.

OcHosHbIMU codepricamebHbIMU JUuHUAMU Y4edHno2o Kypca «l'eomempusa» ¢ 10-11
Knaccax aenawmcn: «MHororpaHHUKNY», «lIpsiMble M IUIOCKOCTH B TPOCTpaHCTBe», «Tena
BpaleHus», «BeKTopsl 1 KOOpAUHATHI B MPOCTpPaHCTBE». DopMHUpOBaHUE JIOTHUSCKUX YMEHUN
pacnpenensercs Mo COJACpPKATeIbHBIM JMHHUSAM H IO rojaM oOydeHHs Ha YPOBHE CPEIHETrO
obmero oOpa3oBaHUsI.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM OCBOCHHS
MpPOrpaMMbl IO TEOMETPHUH, PACHPENEIEHHBIM MO0 TrojlaM O0Y4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oMm, uTOOBI OBNAJCHHE TEOMETPUYECKHUMH TOHATUSAMU M HaBBIKAMU OCYIIECTBISLIOCH
MOCNEAOBATENbHO M MOCTYHAaTEeNbHO, C COONIOJIEHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYAIUCH B OOIIYI0 CHCTEMY IeOMETPUICCKHX MPEICTABICHHH 00yJarOIINXC,
pactupsisi U yrinyOssisi e€, o0pa3yst IpOYHbIe MHO>KECTBEHHBIE CBSI3H.

OO1mee 9nCIIo 9YacoB, PEKOMEHIOBAHHBIX ISl U3ydeHUsT yaeOHOTo Kypcea «I eoMeTpusiy —
102 gaca: B 10 xacce — 68 vacoB (2 yaca B Hezenio), B 11 kmacce — 34 gaca (1 yac B Heneno).

Coaep:xanue o0yyenus B 10 kinacce.

IIpameie u nnockocmu 6 npocmpancmee.

OcHOBHBIE IOHATHUS cTepeoMeTpun. Touka, npsimMasi, III0CKOCTb, MPOCTPAHCTBO. [IoHATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrionokeHre npsMbIX B MPOCTPAHCTBE: MEPECEKAOIMeECs, NapajyieIbHbIE U
CKpeluBamomuecs npsaMble. [lapamienbHOCTh MNPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
NapajuleJIbHBIE TPSMBbIE B IPOCTPAHCTBE, MAapAJJIENIBHOCTh TPEX NPSMBIX, MapaIENbHOCTh
OpSIMOM M IUIOCKOCTH. YTJIBI C COHAIIPaBICHHBIMH CTOPOHAaMH, Yrojl MeEXAy NpsSMbIMH B
npoctpaHcTBe.  IlapamienpHOCTh  MIIOCKOCTEH:  mapajuielbHblE  IUIOCKOCTH,  CBOMCTBA
napajieNbHBIX m1ockocTe. [Ipocreiiue npocTpancTBEHHbBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, mapajuiesienumne1, HoCTPOEHNUE CEUEeHUH.

[lepneHquKynIsIpHOCTh MNPSMOM M IUIOCKOCTU: MEPHEHAUKYJSIPHBIE TPsIMBIE B
MIPOCTPAHCTBE, NpPsIMbIE MApAUICIbHbIE M MEPHEHAUKYISAPHBIE K IJIOCKOCTH, IPU3HAK
NEePHECHANKYJSIPHOCTH TIPSMOM M IUIOCKOCTH, TEOpeMa O TMPAMON MNEepHeHIUKYIIPHOU



IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJd MEXKIAY NPSIMOM M IIOCKOCTBIO, ABYTPaHHBIM yroJl,
JIMHEWHBIN YroJl ABYrpaHHOro yria. [leprneHauKynsp U HaKJIOHHbBIE: PACCTOSHUE OT TOYKH 110
IUIOCKOCTH, PAacCTOSHUE OT TNPSIMON JO TIUIOCKOCTH, TMPOCKIUs (GUTYphl HA IIOCKOCTb.
[TeprieHAMKYASIPHOCTD TJIOCKOCTEN: MPU3HAK MEPIICHAUKYISIPHOCTH ABYX IIOCKocTed. Teopema
0 TPEX NEPIECHAUKYIIApax.

Mmuozozpannuxu.

[loHsiTHE MHOrOrpaHHUKAa, OCHOBHBIE 3JEMEHTbl MHOTOIPDAHHMKA, BBINYKIbIE W
HEBBIITYKJIbIE MHOTOIPAHHUKH, pa3BEPTKA MHOTOrpaHHUKA. [Ipru3ma: n-yroiapHas npusma, TpaHu
Y OCHOBAHHUS MPU3MBI, IPsIMasi ¥ HAKJIOHHAS MPU3MbI, OOKOBAas U IMOJIHAS IOBEPXHOCTH IPU3MBIL.
[Tapannenenunen, NpsMOYroJIbHBIM Hapajuielienunes U ero cpoiictea. [Iupamuaa: n-yroiapHas
nUpaMua, TPaHU W OCHOBaHWE NUPAMHJIbI, OOKOBas W TOJHAS IOBEPXHOCTh MHPAMUJIBI,
npaBuWjbHAsE W Yyceu€HHas MUpaMuja. OJIEMEHThl Mpu3Mbl W nupamuibl. [IpaBuibHBIC
MHOTOTPAHHUKHU: TIOHSITHE MPABUILHOTO MHOTOIPAHHUKA, MPABHIIbHAS TPHU3Ma M IpaBUIbHAsS
NUpaMu/ia, IPaBUIIbHAS TPEYToJIbHAS MUPAMUJIa U PABHIBbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOIOTPAHHUKAaX: OKTa3Jp, JoAeKa’ap W ukocazap. CeueHus MNpu3Mbl U
MUpaMUIBbL.

CummeTpHsi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, HPSIMOM, IMIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpaMuax, napauienenuneaax, npaBuiIbHbIX MHOTOTPAHHUKAX.

Brruncnenue 351eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHand, yrisl. [Lmomans 60koBoi
MOBEPXHOCTH M TOJIHOW MOBEPXHOCTH MPSMOW MNPHU3MBbI, IUIONIAJAb OCHOBAaHWM, TEopema O
OOKOBOI MOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH
MPaBWIBHON MHUpaMUAbI, TeopeMa O IuUlom@aau yceu€HHoil nupamuibl. [loHsTHe 00 00BEME.
O0bEM TUpaMHIBL, TPU3MBIL.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXAY IUIOMIAASMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.

Conep:xanue o0yuyenus B 11 knacce.

Tena epawienus.

[ummnapudeckass MOBEPXHOCTh, 00pa3yolue IMINHAPHYECKOW ITOBEPXHOCTH, OCh
WIMHIpUYECKOl moBepxHocTU. L{unuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, 00Opa3yrolas u
0Cb, TJIOIIA/1b OOKOBOM U MOJIHONW MOBEPXHOCTH.

Konunyeckass moBepxHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW moBepxHOcTH. KOHyc: OCHOBaHME M BeplIMHa, OOpasyromas M OoCh, IJIONIAIb
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBI KOHYC: 0Opa3ylollue M BbICOTa, OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTp, pamuyc, AHaMETp, TUIOMAAb MOBEPXHOCTH cdepbl. B3zaumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH, KacaTelbHasl IIIOCKOCTh K chepe, mioanb chepsl.

N3o006paxkeHne Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka UIUHApa U KOHYCA.

KoMOuHamu Ten BpaimieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHCAHHBINA OKOJIO
cdepsl, cdepa, BMUCAHHAS] B MHOTOTPaHHUK, WIH TEJIO BPAILICHUS.

[Tonstne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapayienenunena u ciueAcTBus u3 He€. O0béM 1mmmuHapa, koHyca. O0BEM
mapa v miomass chepsl.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHONIICHHS MEXAY IUIOMIAASIMH TMOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.



CeueHus nuiauHApa (HMApaJUIebHO W TMEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapaenbHOE OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPIIUHY), CEUEHUS 11apa.

Bexmopul u koopounamul ¢ npocmpancmee.

Bexktop Ha mnockocth M B npocTpaHcTBe. (CokeHHME UM BBIYMTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ducio. PasnoxkeHue BekTopa MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[TpaBwiio napamienenunena. Pemenue 3agad, cBs3aHHBIX ¢ NPUMEHEHHEM INPABUJ ACUCTBUU C
BeKTOpaMHu. [IpsMoyronpHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopauwHatel BekTOpa.
[Ipocreiimue 3amadyn B KOOpPAMHATaX. YTOJI MEXIy BeKkTopamu. CKalsIpHOE IPOU3BEIEHUE
BEKTOPOB. BbIuncicHue yrioB Mexay NPSMBIMH K IUIOCKOCTAMHU. KoOpIMHATHO-BEKTOPHBIN
METO/ IIPU PEILICHUH N'€OMETPUYECKUX 3a4au.

[Tnmanupyemble MpeaMeTHbIE Pe3ybTaThl OCBOCHUS (eaepanbHOl pabodell mporpaMmsbl
yuebHoro Kypca «l'eomerpus» Ha 6a30BOM ypOBHE Ha YpOBHE CpeAHEro obuiero odopa3zoBaHus
OpUEHTUPOBaHbl Ha JIOCTH)KEHUE YPOBHS MaTEMaTHYECKOM I'PaMOTHOCTH, HEOOXOIMMOIO IS
YCIIEIIHOTO PELICHMs 33734 B peaJIbHOM KU3HU U CO3JaHMEe YCIIOBHUM AJI UX OOLIEKYIbTYPHOTO
pa3BUTUS.

IIpenmernbie pe3yJbTaThl 0 OTACJBHBIM TeMaM y4eOHoro xkypca «I'eomerpus». K
KkoHIy 10 ki1acca o0yyarmuiicss HAy4YMTCH:

- OIEpUPOBATh MOHATUAMU: TOUKA, IIPsAMas, INIOCKOCTb;

- TIPUMEHATh AKCHUOMBl CTEPEOMETPUM M CJIEACTBUS M3 HUX I[pU PEIICHUU
reOMETPUYECKHX 3a/1a4;

- ONepUpoBaTh MOHATHAMH: MAPAIEIbHOCTh M IEPHEHAUKYISIPHOCTh MPSAMBIX U
MJIIOCKOCTEH;

- KJITacCU(hUIMPOBATh B3aMMHOE PACIIOIOKEHHE MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

- ONepupoBaTh MOHATUAMHU: JBYIpaHHBIA Yroj, TpaHd ABYIPAaHHOTO Yyria, pedpo
JBYTPaHHOI'O yIJia, JMHEWHBIN Yroi IBYTPaHHOTO yria, IpalycHas Mepa IBYTPaHHOIO yIJa;

- ONIEpUPOBATh MOHATHSIMH: MHOTOTPAaHHMK, BBITYKJIBIA M HEBBITYKJIbI MHOTOIDAHHUK,
3JIEMEHTHl MHOTOTPaHHHUKA, PAaBUIIbHBIH MHOTOTPaHHHUK;

- pacro3HaBaTh OCHOBHbIE BUJIbl MHOTOTPAHHUKOB (MMHpaMuaa, Npu3Ma, NpsIMOYroJbHbIN
napajuienenunes, kyo);

- KjJaccu(uUMpOBaTh MHOTOTPAHHUKH, BBIOMpAas OCHOBAHMS sl KJAacCHU(PHUKALUU
(BBINYKJIBIE M HEBBINYKJIbIE MHOTOIPaHHMKM, TIpPaBHJIbHBIE MHOTOTPAHHUKH, MpsMbIE U
HaKJIOHHBIE IPU3MBI, TApAJUIEIIEUIIE/IbI);

- OIIEPUPOBAThH MOHATHAMM: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB;

- OOBSICHATH MPUHIUIIBI IOCTPOCHUS CEYSHUH, UCIIONB3YsI METO/ CIIE/I0B;

- CTPOUTH CEUEHUsI MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJIHSTH (BHIHOCHBIE) IJIOCKUE
YepTek M U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHHU3Y;

- pemaTh 3aJa4d Ha HAXOXICHHE TIEeOMETPUYECKHX BEJIMYUH M0 oOpasuaM WU
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUUECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIUMCIEHHE PACCTOSHUN MEXIy IBYMS TOUKAMH, OT TOUKH N0
IPSIMOM, OT TOUKHU J0 INIOCKOCTH, MEXy CKPEIMBAIOIIUMUCS IPSIMbBIMHU;

- pemarh 3aJaud Ha HAXOXKJICHME T'eOMETPHYECKHUX BEJIWYMH 10 0Opas3laM HIH
QIroOpuTMaM, INPUMEHAS HU3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHUHM CTaHAapTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIUBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMOYU U TNIOCKOCTBIO, MEXKAY IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

- BBIUUCIIATh OOBEMBI U MJIOUIAIM TOBEPXHOCTEH MHOIOIPaHHUKOB (MIpU3Ma, MHpPaMK/IA)
C IpHUMEHEHHEM (OpMyJ, BBIUMCIATH COOTHOUIEHUS MEXAy IUIOMAASIMU ITOBEPXHOCTEH,



00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB;

- ONEpHpOBATh MOHATHSAMH: CHUMMETPHS B IPOCTPAHCTBE, LEHTP, OChb U IUIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U MJIOCKOCTh CUMMETPHHU (UTYPHI;

- U3BICKaTh, TNPeoOpa3oOBBIBATH M  HMHTEPIPETHPOBATH  HHGOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX;

- MPUMEHATh TeOMETpHUYecKHue (aKThl i1 pELICHUs CTepeOMEeTPUYECKUX 3ajad,
IPEINoNaralolliuX HECKOJIBKO IIaroB pEIIeHUs, €ClIM YCJIOBUS IPUMEHEHMs 3a/laHbl B SIBHOM
dopme;

- MIPUMEHAThH MIPOCTEHIINE NPOrPaMMHbBIE CPEACTBA U IEKTPOHHO-KOMMYHHUKAI[HIOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUUCCKUX 3aa4;

- NPHUBOAMTH NPUMEPHl MATEeMaTHYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U JKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

- IPUMEHATH NOJYYCHHBIC 3HAHUS Ha MPAKTHKE: aHAIU3HPOBATH PEaJbHbIC CUTYallUU H
OPUMEHATh  M3Y4YEHHbIE IOHATHUA B  IIpoLEcce IOMCKa PpEHIeHHs  MaTeMaTH4eCKd
chopMyIMpPOBaHHOW NPOOIEMbI, MOAEIUPOBATh pPEANbHbIE CUTyallUd HA S3bIKE I'€OMETPHH,
UCCIIEI0OBaTh MOCTPOEHHBIE MOJENIU C HMCIOJIb30BAHHUEM I'€OMETPUYECKUX MOHATHH U TEOpeM,
anmapara anreOpbl, pelaTh IpakTHYECKUE 3a7auil, CBA3aHHbIE C HAXOXKICHUEM I'€OMETPUUECKUX
BEJIMYMH.

IIpeaMeTHbIe pe3yabTaThl MO OT/AEJBHBIM TeMaM y4eOHOro kypca «I'eomerpus». K
koHIy 11 kiacca o0yyaruuiicss HAyYnTCs:

- OmepHpoBaTh  MOHATHAMHU:  [HWIMHIPUYECKAas  IOBEPXHOCTh,  0Opa3yromue
LWIMHAPUYECKON MOBEPXHOCTH, LIMIIMH/IP, KOHUYECKasi IOBEPXHOCTh, 00pa3yIoine KOHMUECKOH
MOBEPXHOCTH, KOHYC, chepruecKkasi MIOBEpXHOCTh;

- pacro3HaBaTh TeJla BpalleHus (LHIMHIP, KOHYC, cdepa U 1ap);

- O0BSACHATH CIOCOOBI MOTyYEHUS TEJl BPALICHHUS;

- KJ1TacCU(hUIIMPOBATh B3aUMHOE PACIIONIOKEHHE CHEPBI U TIOCKOCTH;

- OTIEpUPOBATh MOHATHSIMH: IIAPOBOH CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA,
LIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP;

- BBIYUCIIATH OOBEMBI U TIJIOUIAIU TIOBEPXHOCTEH TEJ BpAIIEHUS, TEOMETPUIECKUX TEI C
npuMeHeHueM Gpopmyi;

- ONEepHUpOBATH MOHATHSIMHU: MHOTOTPAHHUK, BIMCAHHBIA B cepy M OMMCAHHBIA OKOJIO
cdepsl, chepa, BIUCaHHAs B MHOTOI'PAaHHHUK MJTH TEJIO BpAIllEHUS;

- BBIYMCIIATh COOTHOLICHHUS MEXAY IUIOLIAJIMU MOBEpXHOCTEH U 00BEMaMU MOJOOHBIX
TeI;

- m300pakaTh M3y4aemble (QUTYphl OT PYKH M C MPUMEHEHHEM IPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB;

- BBIMOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHH3Y, CTPOUTH CEYCHUS TEJ BPAIICHUS;

- U3BJEKaTb, MHTEPIPETUPOBATH U  MpeoOpa3oBbIBaTh  HMHGPOpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, MPeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

- OTIEpUPOBATh MOHATHUEM BEKTOP B MPOCTPAHCTBE;

- BBINOJHATH JACUCTBHUS CIIOKEHHUSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB M YMHOXKCHHS
BEKTOpa Ha YHCII0, OOBSICHATH, KAKUMU CBOWCTBAMH OHH O0JIaJIafoT;

- IPUMEHSATH NIPABUJIO NapajlIelienunea,

- ONEpPUPOBATH MOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojd MEXIy BEKTOpaMH, CKaJIIpHOE



IMPOU3BCACHUEC BEKTOPOB, KOJINIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPHI;

- HaxoAWUTb CYMMY BEKTOPOB W IMPOU3BEACHUE BEKTOpPA HA YHUCIO, YIOJ MEXIY
BeKTOpaMI/I, CKaJISIpHOC HpOI/ISBeI[eHI/Ie, paCKJIaI[bIBaTb BeKTOp 110 ABYM HGKOJIJII/IHeapHLIM
BEKTOPaM;

- 3a1aBaThb IMJIOCKOCTb YPABHCHHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAWHAT,

- IPHUMCHATbL TI'C€COMECTPHUYCCKUC (baKTBI Aad  peIICHHs CTEPCOMETPHUUYCCKUX 3aady,
nmpeamojgararomux HECKOJBKO IMaroB pPCIICHHs, €CJIM YCIOBHA NMPHUMCEHCHUS 3aJlaHbl B SIBHOU
dopme;

- peuiatb HpOCTefIHIHC TCOMETPHUYCCKHUE 3aaadyun Ha IPUMCHCHHE BCKTOPHO-
KOOPpAUWHATHOI'O MCTO/1a,

- pfliaTth 3aJa4u Ha AOKa3aTCJIbCTBO MATCMATUYCCKHUX OTHOIIIEHUU U HaXOXICHHUC
T eOMeTpI/I‘-IeCKI/IX BCJIMYHUH I10 06pa3uaM N EUII‘OpI/ITMaM, HpI/IMeHSISI HN3BCCTHBIC MCTOIbI HpI/I
pCIHeHI/II/I CTaHI[apTHI)IX MaTEMATHYCCKUX 3aJa4,

- IPUMCHATDb HpOCTGfII.HPI@ nporpaMMHbIC CPEACTBA U SJICKTPOHHO-KOMMYHUKAIIUOHHBIC
CUCTCMBI IIpU PCHICHUN CTCPCOMECTPUICCKUX 3a1a4;

- HNPUBOJUTL MNPHUMCPbLI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpupoac M XKHU3HH,
paciio3HaBaTh IIPOSABJICHHUC 3aKOHOB '€COMCTPUHU B HCKYCCTBE;

- HpI/IMCHﬂTI) HOJIy‘-IeHHI)IC 3HAHUA Ha HpaKTI/IKei aHaJII/ISI/IpOBaTI) peaanble CI/ITyaHI/II/I nu
HpI/IMeHﬂTI) I/I3y‘-IeHHI)I€ IIOHATUSA B HpOHCCCC IIOUCKa pemeHHs{ MaTeMaTHU4YCCKHU
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTYallMd Ha S3bIKE T'C€OMETPHH,
HCCIICA0BAaTh IOCTPOCHHBIC MOJCIIN C HCIIOJB30BAHHUEM I'COMCTPUUCCKHUX OOHSITUH U TCOPEM,
alirapara anre6pbl, peuiaTth MPAKTUYCCKUC 3aaa49r, CBA3AHHBIC C HAXO0XKIACHHUEM I'COMCTPUICCKHX
BCJIIMYHH.

®enepanbHas padoyasi nporpamMma y4e0HOro kypca « BeposiTHOCTb M CTATHCTHKAY.

IHosicHuTeIbHASA 3alIUCKA.

VYuebnsiii Kypc «BeposSTHOCTP UM cTaTUCTUKa» 0a30BOTO  YpOBHS  SBIISIETCS
MPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOTO ypOBHS OCHOBHOTO
oOuiero oOpa3oBaHMs. YUeOHBIM Kypc IpenHa3HaueH Juisi (GOPMUPOBAHUA Yy OOyYaroIIHUXcCs
CTaTUCTUYECKON KYJIbTYpbl M MOHHWMAHUS POJU TEOPUHM BEPOSTHOCTEH KaK MaTeMaTH4YECKOTO
WHCTPYMEHTA /I HM3y4YeHUs CIy4dailHBIX COOBITHI, BeIWMYMH M TporeccoB. [Ipu uzyueHumn
yueOHOro Kypca oOOTramaroTcsi MpeICTaBICHHUs OO0y4arolmuxcs O MeToJax HCCIeIOBaHUs
W3MEHYMBOTO MHpa, PAa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH U OOIIHOCTH MaTEeMaTHYECKUX
METOJIOB TO3HAHHUA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copepxanue yuyeOHOro Kypca HamlpaBleHO Ha 3aKperuieHue 3HaHHWH, MOJY4YEeHHBIX MpU
M3YYEHUU Kypca Ha YpPOBHE OCHOBHOIO 00I1ero oOpa3oBaHUs, U Ha pa3BUTHUE MPEACTAaBIECHUIN O
CIIy4alHBIX BEJIMYMHAX U B3aUMOCBA3SAX MEXKJYy HUMHU Ha BaXKHBIX MPUMEPAX, CHOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYXkKAIOIIero Mupa. B pe3ynbrate y o0ydaromuxcs J0HKHO ¢hOpMHUPOBATHCS
NpeJCTaBICHUEe O Haubolee YHNOTPEOUTENbHBIX M OOIMX MaTEMAaTHUYECKUX MOJEISX,
UCTIONB3YEMBIX  JUIS  OMHCAaHWS AHTPOIOMETPUYECKHMX ©  JAeMorpaduyecKux BeIHYUH,
MOTPEIIHOCTE B Pa3IMYHOIO poJa HU3MEpPEHUsX, JJIUTEIbHOCTH O0€30TKa3HOH paldoThl
TEXHUUYECKUX YCTPONCTB, XapaKTEePUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB B OOIIECTBE.

B coomeemcmeuu c¢ yKkazaHHbiMu yenAMuU 6 CMPYKmype yuedOH020 Kypca
«Bepoamnocme u cmamucmuka» 013 ypoeHA CPeOHe20 00uieco 00pa3oeanus Ha 0a3080M



YpoeHe gbloenensl ciedyouiue 0CHOGHble codeprcamenshole aunuu: «CiaydaiiHble COOBITUS U
BEPOSTHOCTHY, «CiydaiiHble BEIMYMHBI U 3aKOH OOJIBIINX YHCET.

BaxnHylo 4Yacte yueOHOTO Kypca 3aHMMaeT U3YyYCHHE T'eOMETPUYECKOTO |
OMHOMUAJIBHOIO PACIpPENEICHUI M 3HAKOMCTBO C HX HENPEPHIBHBIMU aHAJIOTaMH —
[I0KAa3aTeIbHBIM U HOPMAJIbHBIM PacpeeIICHUAMH.

Copepxanne auHUM «CiaydailHble COOBITHS W BEPOATHOCTU» CIYKUT OCHOBOM IS
dbopMupOBaHUA TPEACTABICHUI O pacCHpeleieHUH BEpPOSITHOCTEH MEXIy 3HAYCHUSIMHU
CIIy4aifHbIX BEJIMYUH, a TAKXKe 3Ta JIMHUA HeoOXouMa Kak 0a3a JUisl U3ydeHHus 3aKoHa OOJIbIINX
yucenl — (pyHAaMEHTaJIbHOTO 3aKOHA, JCHCTBYIOLIErO B MPUPOJIE M OOIIECTBE M HMMEIOIEro
mMareMaTHueckyro  Qopmanmzammio. Cam  3akOH  OOJBIIMX  YHCEN Ipeiaraercs B
03HAKOMUTENFHON (pOpME C MUHUMAJIbHBIM UCIIOIb30BAHUEM MAaTEMAaTHIECKOTO (popMaIn3Ma.

Tembl, CBsI3aHHBIE C HENPEPHIBHBIMU CIYYaWHBIMU BEJIIMYMHAMH, AKIECHTUPYIOT
BHUMaHuE OOYy4YalolMXCsl Ha ONMCAHUM M M3YYEHUM CIIYYalHbIX SIBJICHUH C IOMOILBIO
HenpepbIBHBIX (pyHKUIMNA. OCHOBHOE BHHMAHME YJENSETCS IMOKa3aTeIbHOMY U HOPMATbHOMY
pacrpefieieHusIM, MPU 3TOM TMPEIoiaraeTcs O3HAKOMUTEIbHOE H3ydeHHe MaTepuana 0Oe3
JI0KA3aTeNbCTB MPUMEHSIEMBIX (PaKTOB.

Oo01i1ee 4ncIo YacoB, PeKOMEHIOBAHHBIX [Tl U3y4eHHs y4eOHOro Kypca «BeposTHOCTh U
cratuctuka» — 68 dacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 vaca (1 yvac
B HEJIEINIO).

Conep:xanue o0yuyenus B 10 knacce.

[IpencraBnenne MaHHBIX C TOMOIIBIO TaObmuI U auarpamm. CpenHee apuMETHUECKOE,
MeAraHa, HauOoNblllee W HAaUMEHbIIEe 3HAYEHUs, pa3Max, MAHUCIEePCHUS U CTaHJApPTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.

CrnyuaitHble SKCHEPUMEHTHI (OTBITBH) U CIy4alHbIE COOBITHS. DIIEMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTh ciydailHOTO COOBITHS. BIM30CTh YacTOTHI U BEPOSTHOCTU COOBITHHA.
CrnyyaliHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITUI
B OIBITaX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMHU.

Omneparuu HaJl COOBITUSIMU: TIEpeceueHre, 00beAMHEHNE, MPOTUBOMOI0KHBIE COOBITHS.
Huarpammsl Diinepa. @opmyra cloKeHUs: BEPOATHOCTEH.

VYciioBHas BEPOATHOCTb. Y MHOXKEHUE BEPOSITHOCTEN. JIepeEBO ClydaiiHOTO SKCIIEPUMEHTA.
dopmyna MoJHOU BepoATHOCTH. HezaBucuMbie cOOBITHS.

Komb6unaroproe npasuio ymHoxkeHus. [lepectanoBku u dakropuan. Uucao coueTaHHi.
Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa.

bunaphbIii cy4yaiiHbli ONBIT (MCHIBITAHUE), yCIIeX U Heynada. He3aBucumble HCIIBITAHUS.
Ceprst HE3aBHCHMBIX HCIBITAaHUM 10 mnepBoro ycrnexa. CepHs HE3aBUCUMBIX HCIBITAHUN
beprymn.

Cnyuaiinas BennunHa. Pacrnpenenenue BeposiTHOcTel. Jluarpamma pacnpenesneHus.
[Tpumeps! pactipesienieHuii, B TOM YHCie, TeOMETPHUECKOe U OMHOMHUAIBHOE.

Coaep:xanue o0yuenus B 11 kiacce.

UucnoBble XapakTEPUCTUKHU CIYYallHBIX BEJIIMYMH: MAaTeMaTHYeCKOE OXKUJIaHUE,
JUCIIEPCHUSl U CTAHIAPTHOE OTKJIOHEHHE. [I[pruMepbl MpuMeHeHHsI MaTEMAaTUYECKOTO OXKUAAHUS, B
TOM 4YHCIIe B 3ajJadyaX U3 TOBCEIHEBHOM U3HU. MaremaTH4ecKoe OXHUJAaHue OWHapHOU
CIy4ailHOM  BEJIMYMHBI. MaremMaTHyeckoe OXHUJAHUE CYMMBI  CIy4allHBIX  BEJIMYMH.
Matematuueckoe 0XKHIaHHE U IUCTIEPCUS TEOMETPUUECKOT0 M OMHOMHAILHOTO pacIpeieIeHH.

3aKkoH OOJBIIMX YHCENT U €ro pojib B HAayKe, MpHUpoe U oo01mecTBe. BIOOpOUHBI MeTO
HUCCIIENOBAHUMN.



IIpumepsl HENPEPBIBHBIX CIIy4alHBbIX BEJIWYMH. [IOHATHE O MIOTHOCTH pacHpelenecHHUs.
3ajaud, MNpPUBOJAALIME K HOPMalbHOMY pacnpenesneHuto. [loHsTue o0 HopManibHOM
pacnpeneneHuu.

[IpenmeTHbie pe3ynbTaThl OCBOCHHS y4eOHOro Kypca «BeposTHOCTh M CTaTUCTHKa» Ha
0a30BOM ypOBHE Ha YpOBHE CpPEAHEro 00Iero oOpa3oBaHMsS OPHEHTHUPOBAHBI HA JIOCTUIKECHUE
YPOBHSI MaT€MaTHYECKOM I'paMOTHOCTH, HEOOXOJUMOIO JUIsl YCIEIIHOTO pELIeHMs 3ajad U
po0JeM B peabHOM KU3HU U CO3/1aHUE YCIOBUH JJI MX OOILEKYJIbTYPHOI'O Pa3BUTHS.

IIpenmerHbie pe3yJibTaThl 10 OTACJBHBIM TeMaM y4e0HOro Kypca «BepositHOCTb U
cratucTukay. K konny 10 kiaacca o0y4yaomuiicsa HAY4YnTCs:

- YUTaTh M CTPOUTH TAOJIMIIBI U AUATPAMMBI;

- ONepUpOBaTh TMOHATUSAMHU: cpenHee apupMeTHYecKoe, MeAuaHa, HauOobIIee,
HavMEHbIIIEe 3HaYCHHE, Pa3MaX MaCcCHUBA YUCIIOBBIX JaHHBIX;

- OIEpUpOBaTh MOHATHUSMH: CIyYalHBI SKCIEPUMEHT (OIBIT) W CiIydailHOe COOBITHE,
3JIEMEHTApHOE COOBITHE (3JIEMEHTAPHBINA UCXOJ1) CIYyYailHOTO OIbITA, HAXOJIUTh BEPOSTHOCTH B
OMBITaX C PABHOBO3MOXKHBIMU CJIy4ailHBIMH COOBITHUSIMHU, HaXOAUTh U CPaBHUBATh BEPOATHOCTHU
COOBITHH B H3YYEHHBIX CITy4alHBIX 3KCIIEPUMEHTAX;

- HaXOJUTh U (GOPMYIHUPOBATH COOBITHS: epecedeHrne U 00bEeJUHEHUE JaHHBIX COOBITHH,
coObITHE, TPOTHBOIOJIOKHOE JaHHOMY COOBITHIO, I0JIb30BAaThCs auarpamMmamu Oiliepa u
(bopMyJI0ii CII0’KEHUSI BEPOATHOCTEN IIPU PEILIEHUU 3ajay;

- ONEpUPOBATH MOHATHUSMHU: YCIOBHAsl BEPOSITHOCTh, HE3aBUCUMbIE COOBITUS, HAXOIUTh
BEPOSITHOCTH € ITIOMOIIBIO IIPaBUjIa YMHOXKEHUS, C IOMOIIBIO JIEpEBA CIIy4alHOIO OIIBITA;

- IPUMEHATh KOMOMHATOPHOE MPABUWJIO YMHOKEHUS IPU PEIICHUH 3a/]1a4;

- ONEpUPOBATH MOHITHUSIMM: HUCIIBITAHUE, HE3aBUCUMBIC MCIBITAHUS, CEPUS UCIIBITAHUM,
ycrex M HeyJauya, HaXOAMTb BEPOSTHOCTH COOBITUH B CEpUHM HE3aBUCUMBIX HCIBITAHWHA 10
NEPBOTO yclexa, HaX0/IUTh BEPOSATHOCTH COOBITUI B cepHH UCTIBITaHUM bepHyuy;

- OIEepUpOBATh IOHATHUAMM: CllydaiiHas BEIMYMHA, PACIpPEIEICHUE BEPOSITHOCTEH,
JarpaMma pacrpezeseHus.

IIpenmerHble pe3yJbTaThl 0 OTAEJAbHBIM TeMaM y4e0HOro Kypca «BepositHocTh U
cratucTuka». K konny 11 kiaacca o0yyaromuiicss Hay4YuTcs:

- CPaBHUBATh BEPOSTHOCTH 3HAYECHHUW CIIY4aWHOW BEIMYMHBI [0 PACIPEACICHUI0 WU C
MIOMOILBIO IUarpamm;

- OIEpPUpPOBATH IMOHATHUEM MATEMATHYECKOIO OXHUAAHUSA, NPUBOAUTH IPUMEPBI, Kak
MIPUMEHSAETCd MAaTEeMAaTUYECKOE OXHUAAHUE CIIy4alHOW BEJIIMYMHBI HAXOAUTh MaTEMaTUYECKOE
0’KMJIaHKE I10 JAaHHOMY PACIPEIEICHUIO;

- IMETh IPEJICTaBICHNUE O 3aKOHE OOJIBIINX YHCET;

- UIMETh IPEJICTABIIEHHE O HOPMAJILHOM PACIIPEECICHUH.
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