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QenepanbHas paboyas mporpaMMa 1o ydeOHomy mpeamery —«MaTtematukay
(yrmyOnéunbslii  ypoBeHb) (mpemmeTHas obnacth «Marematuka u WHGOpMATHKa») (manee
COOTBETCTBEHHO — IIporpaMMa II0 MaTeéMaTHKEe, MaTeMaTuKa) BKJIIOYAET IOSICHUTEIbHYIO
3aMUCKy, COJEp)KaHHE OOydeHHUs, IUIAHHUPYEeMbIe pe3yJabTaTbl OCBOCHHS MPOrpamMMbl IO
MaTeMaTHKe.

[losicuutenpHast 3amuMcka OTpaXkaeT OOIIME LEeTd M 3aJauyd W3Y4YeHHUS MaTeMaTHKH,
XapaKTePUCTUKY TCUXOJIOTMUECKUX MPEANOCHUIOK K €€ M3y4yeHHIO0 O0y4aroUuIMMHCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TakKe IOAXOAbl K OTOOpY coepXaHHUs, K OIpeIeiIeHHUIO
IJIAHUPYEMBIX PE3YyJIbTaTOB U K CTPYKTYpE TEMATUYECKOTO IIIIaHUPOBAHMUS.

Conepxanre o0y4eHHsI PAcKpBIBAET COAEP)KATEIbHBIC JIMHUU, KOTOPBIE MpeNIararoTcs
JUIsL 0053aTEILHOTO U3YUEHHSI B KAXKIOM KJIacCe Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHusl.

[Inanupyemble pe3ynbTaTbl OCBOGHMSI IPOrPaMMbl 110 MAaT€MaTUKE BKJIKOYAIOT
JMYHOCTHBIE, METAPEIMETHbIE PE3YJIbTAaThl 32 BEChb IEpHUOJ OOyYEHHUsS HAa YPOBHE CPEIHErO
olmiero oOpazoBaHus, a TaKXKe MPEIMETHBIE JOCTI)KCHHS OOydalolIerocs 3a KaXKIbli ToJ
o0OyueHusl.

IMosicHuTeE/IbHAA 3aNIMCKA.

[IporpamMMa 1Mo MmaTemaTHKE YTrIIYyONEHHOTO YpPOBHS i OOYYaroIIMXCS Ha YpOBHE
cpenHero obmero obpasoBanusi pazpadborana Ha ocHoBe ®I'OC COO ¢ y4éToM COBpEeMEHHBIX
MHUPOBBIX TpPeOOBaHUH, MPEABABIAEMBIX K MAaTEMaTHYECKOMY OOpPa30BaHHUIO, W TPATUIIUN
poccuiickoro odpazoBanus. Peanusanus nporpaMMel 0 MaTeMaTHKE 00ECTIEYMBAET OBJIA/ICHUE
KJIFOYEBBIMU KOMIIETEHLMSMHU, COCTABIISIOIIMMU OCHOBY JUIS CaMOPa3BUTUS U HENPEPHIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO M I03HABATEIBHOTO DPA3BUTHS
JUYHOCTH 00YJarOIIUXCS.

B mporpammMe mno MareMaTtuke YYTEHbl WJEUM M TMOJOKEHUS KOHLENLHMH Pa3BUTHS
MaTeMaTuueckoro obOpaszoBanusi B Poccuiickoit @enepanuu. MaTtematuueckoe 00OpazoBaHUE
JOJDKHO — pelaTh 3adady oOecreueHHs HEOOXOJUMMOro CTpaHe 4Yucia o0ydaroluxcs,
MaTeMaThyeckas MOJArOTOBKAa KOTOPBIX OblIa Obl AOCTAaTOYHA JUIs MPOJOJIKEHHsS] 00pa3oBaHUs
[0 pa3jIMYHbIM HANpaBJICHUSM, BKIIOYas NPENOAABaHME MaTEMAaTHUKU, MaTeMaTU4YecKue
uccienoBanus, paboTy B chepe HHPOPMALIMOHHBIX TEXHOJIOTUN U APYTUX, a TaKXKe 00ecTeueHUs
JUISL KaKJ0ro oOy4arolerocsi BO3MOXHOCTH JIOCTMIKEHUSI MaTeMaTH4ecKOoW IOJIrOTOBKH B
COOTBETCTBUM C HEOOXOAUMBIM €My ypoBHEM. Ha perienne 3Tux 3a7au HaleleHa mporpaMmma mo
MaTeMaTHKe YrIIyOIEHHOTO YPOBHSI.

Heo6xoauMopcTh MareMaTH4ecKod MOJArOTOBKM OO0YCIIOBIIEHa OOYCIOBJIEHO pPOCTOM
Yrclia CIeIUATbHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM NIPUMEHEHHEM MaTeMaTHKH (B cdepe
SKOHOMHUKH, OHM3HECe, TEXHOJOTHYECKHUX O00JacTsIX, TyMaHuUTapHBIX cdepax). KommuectBo
oOydaromuecsi, JUIsi KOTOPbIX MaTeMaThKa CTaHOBHTCA (yHIaMEeHTOM 0Opa3oBaHUS,
TJIAHUPYIOIIUX 3aHUMAThCSI TBOPUYECKOM M MCCIIEIOBATEIHCKON paboTOM B 00J1aCTH MaTeMaTHKH,
uH(pOpMaTUKH, (U3UKH, IKOHOMUKH U B JIPYIMX OOJNACTAX, YBEJIUYUBAETCS, B TOM YHCIIE C
y4eToM OO0ydYarommxcs, KOMy MaTeMaTHKa HYy>KHA /IS HCIONB30BaHUS B Tpodeccusx, He
CBSI3aHHBIX HEMIOCPEACTBEHHO C HEH.

[IpuknanHas 3HAUUMOCTh MaTeMaTUKHU OOYCIOBIEHA TeM, YTO €€ MPEAMETOM SIBISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPHI HAIlIErO0 MHUpa: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJUYECTBEHHBIC
OTHONICHHUS, PYHKIIMOHAJIbHbIE 3aBUCUMOCTH M KaTErOpUU HEONPEIEIEHHOCTH, OT MPOCTEHIIHNX,
YCBaMBaeMbIX B HEMOCPEACTBEHHOM OIIBITE, O JIOCTATOYHO CIJIOKHBIX, HEOOXOIUMBIX MJIst
pPa3BUTUSl HAy4HbIX W TEXHOJIOTMUECKMX HJeH. be3 KOHKPETHBIX MaTeMaTHYeCKMX 3HAaHUU
3aTPyIHEHO MOHHMMAaHUE MPUHLUIIOB YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOW TEXHHKH,



BOCIIPUSITHE M HMHTEPIIPETAIUs Pa3HOOOPa3HOM CONMAIBbHON, YKOHOMHYECKOW, MOJIUTUYECKON
uHpopmanuu, Manod(p(eKTHBHA TOBCEAHEBHAs IpaKTHYeCcKas AeATeNIbHOCTh. Bo MHOrmx
cdepax npohecCHOHALHON AEATEIBHOCTH TPEOYIOTCS YMEHHS BBIMOIHATH PACYETHI, COCTABIIATH
QITOPUTMBI, MPUMEHATH (HOPMYJIBI, MPOBOIUTH T'€OMETPUYECKHE H3MEPEHHUS U MOCTPOCHHS,
YuTaTh, 00padaThIBaTh, MHTEPIPETUPOBATH M MNPEICTABIATh MHPOPMALUIO B BUAE TaOIHII,
JarpaMM M rpaukoB, IOHUMAaTh BEPOSTHOCTHBIA XapaKkTep CIy4alHbIX COOBITH.

OnHOBpEMEHHO C pacliupeHueM cdep NPUMEHEHHs MaTeMaTHKd B COBPEMEHHOM
oOmiecTBe BCE 60s1ee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUYECKUH CTHIIb MBIIIJICHUS, TIPOSIBIIAIOLIMICS
B OIpeIeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpornecce u3ydeHus MaTeMaTHKU B apceHasl IPUEMOB
¥ METOJIOB MBIIUICHUS YEIOBEKa €CTECTBEHHBIM 00pa30oM BKIIOYAIOTCS MHIYKIHS U ACAYKLUA,
o0oOmieHne W KOHKPETH3alMsl, aHalu3 M CHHTE3, KiIaccu(uKauuss W CUCTeMaTH3allusd,
abctparupoBanne M aHanorus. OOBEKTHI MaTeMaTHUECKUX YMO3AKIIOUYEHWH, IpaBHia HX
KOHCTPYUPOBAHHS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHusi (popMysinpoBaTh, 0OOCHOBBIBATh U JIOKAa3bIBATh CY)KICHHs, TEM CaMbIM (OPMHUPYIOT
JIOTMYECKUI CTWUJb MbIIIeHUA. Benymias poib NpUHAANSKUT MareMaTHKe B (hOPMUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTB! MBIIIJICHUS U BOCIIMTAaHUM YMEHUH J1eHCTBOBATh 10 3a/laHHBIM
QJITOPUTMaM, COBEPIIEHCTBOBAaTh M3BECTHBIE M KOHCTPYMpPOBATh HOBbIE. B mpouecce pemnieHus
3aJad — OCHOBBI JUISI OpTaHU3alMM Y4eOHOW JIEeATETBbHOCTH Ha YPOKaX MaTeMaTHKH —
Pa3BUBAIOTCS TBOpYECKAasi ¥ MPUKJIAHAS CTOPOHBI MBIIUICHUSI.

OOyuenne wmareMaTuke [aéT BO3MOXKHOCTh pPAa3BHBATh Yy OOYyYaOIUXCS TOYHYIO,
panoHaNBHYI0 M WH()OPMATHBHYIO pedb, YMEHHE OTOMpaTh HanbOoJee MOIXOSAIINE S36IKOBBIC,
CUMBOJIMUYECKHE, TIpaUuecKue CpelicTBa JUIs BBIPAKEHUS CYXICHUM W HaMIAJHOIO HX
IPEe/ICTaBICHHUS.

Heo6xoauMbpIM KOMIOHEHTOM O0IIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBIISETCS
o011ee 3HAKOMCTBO C METOJIaMH IMO3HAHUS JEUCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U
METO/Ie MaTeMaTHKH, €r0 OTIMYUSAX OT METOJOB €CTECTBEHHBIX M T'yMAaHUTAPHBIX HayK, 00
0COOEHHOCTSIX TPHMEHEHHs] MaTeMAaTWKH [UIS DPEIICHHWs HaydHBIX W TNPHUKIAJHBIX 3ajad.
MaremaTtnueckoe oOpa3oBaHHE BHOCHUT CBOM BKJIaA B (OpMHUpOBaHHME OOIIEH KyJIbTYpbl
YyeJloBeKa.

W3yuenne MaTeMaTHKH CIIOCOOCTBYET JCTETHUYECKOMY BOCHHTAHHUIO  YEJIOBEKa,
NOHMMAHMIO KpacoThl W  U3AILIECTBA MaTeMaTHUYECKUX  PACCYKICHUH, BOCHPUATHUIO
reoMeTpruYecKuX (popM, YCBOCHHUIO U/Ied CHMMETPUH.

Ilpuopumemmnvimu yenamu ooyuenus mamemamuxke ¢ 10—11 knaccax na yenyonénnom
YPOGHE npoooadNCarom 0Cmasamovca:

- (¢opMHpOBaHWE IEHTPAIBHBIX MAaTEMAaTHUECKUX TMOHATHH (YMCIIO, BEIMYHHA,
reoMerpuueckas (Qurypa, MnepeMeHHas, BEpOSTHOCTh, (QYHKIHUS, NPOU3BOAHAS, WHTErpan),
00eCTIeYnBaOIINX IPEEMCTBEHHOCTh W TIEPCIEKTHBHOCTh MaTeMAaTHYECKOTO OOpa3OBaHHS
00yJaromuxcs;

- IOZIBeJIeHHE 00YYaIOUINXCsl Ha JOCTYITHOM JJISl HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3H
MaTeMaTHKH U OKPY)KAIOIIEro MHUpa, MOHUMAHHIO MAaTeMaTHKU KaK 4acTu OOIed KyJIbTypbl
4eJI0BEYECTBA,;

- pa3BUTHE MHTEUIEKTYalbHbIX W TBOPYECKUX CIIOCOOHOCTEH oOOydarommuxcs,
MI03HABATENBHOW aKTUBHOCTH, HCCIIEIOBATEIECKUX YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpeca
K U3y4EHHIO MaTEMAaTUKH;

- (¢opmupoBaHue (yHKIMOHAJIBHOW  MaTEMAaTH4YEeCKOH TIPaMOTHOCTH:  yYMEHHS
pacro3HaBaTh MaTEMAaTUYECKUE ACIEKThl B PEAIbHBIX JKU3HEHHBIX CUTYAlMsIX U MPU U3yUEHHUH



JIpYTUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (OpMyIupOBaTh
WX Ha S3bIKE MATEMATHKH WM CO3JaBaTh MAaTEMaTHYECKHE MOJICIH, MPUMEHSITh OCBOCHHBIN
MaTeMaTHYECKUN anmapat Ui peIICHHS MPaKTUKO-OPHUEHTUPOBAHHBIX 3aja,
WHTEPIPETHPOBATH U OIICHUBATH IMOJTYYCHHBIC PE3YIIbTATHI.

Ochnosnvimu aunuamu cooepryicanus mamemamuku ¢ 10—11 knaccax yenyonénnozo
ypoeua aenarwmca: «Hucna v BbIUUCICHUS», «Anrebpa» («Anredpandeckue BBIPAKEHUS»,
«YpaBHeHUSI U HepaBeHCTBa»), «Hauama wmaTemaruueckoro ananuzay, «l'eomeTpus»
(«'eomeTrpuueckue ¢urypsl U uUX cBOHCTBa», «/3MepeHue TIeOMETPUYECKUX BEIUYHHY),
«BeposiTHOCTh ¥ cTarucTUKa». JlaHHbIE JMHUM Pa3BUBAIOTCA MapaliebHO, Kaxkaas B
COOTBETCTBUHM C COOCTBEHHOH JIOTMKOH, OJTHAKO HE HE3aBUCHMO OJHA OT APYrod, a B TECHOM
KOHTAaKTe W B3auMojeicTBHH. Kpome 3TOro, mx oOBEAMHSAET JOrMYecKas COCTaBISIONIAL,
TPAIUIIMOHHO TPHUCYIIash MaTeMaTUKEe M MPOHU3BIBAIONIAS BCE MATEeMATHUYECKHE KYpChI U
conmepxkarenpaple  JuHEA. CdopmymupoBanHoe Bo PI'OC COO TtpeboBaHue «yMEHHUE
OTepUpPOBaTh MOHATUSAMU: OIpEAeTCHHE, aKChoMa, Teopema, CIEICTBUE, CBOWCTBO, MPHU3HAK,
JI0KA3aTeNbCTBO, PAaBHOCUJIbHBIE (OPMYIMPOBKH, yMeHUEe (opMmynupoBaTh oOpaTHOe U
MIPOTUBOIMOJIOKHOE YTBEPKIECHUE, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, HCIIOIH30BaTh METO/]
MaTeMaTUYeCKON HMHIYKIUHU, MPOBOIUTH JOKa3aTelIbHbIE PACCYXACHUSA MpPH PEIIeHUU 3aad,
OIICHUBATH JIOTHYECKYIO TIPABHIBLHOCTD PACCYKICHUI» OTHOCUTCSI KO BCEM YYEOHBIM Kypcam, a
¢dopMHpOBaHUE JIOTUYECKUX YMEHHUH pacmpeneisiercs Mo BCeM rojaM OOydeHHsl Ha YPOBHE
CpeIHero o0nero oopa3oBaHusI.

B cootBerctBun ¢ ®I'OC COO matemaruka siBiasieTcsl 00sA3aTE€IbHBIM IPEIMETOM Ha
JaHHOM YpoBHe oOpa3zoBanus. HacTosieil mporpamMmoil mo MareMaTHKe IMpeaycMaTpuBaeTcs
u3ydeHue yueOHoro mpenmera «MaTemaTtuka» B pamMkKax TpEX y4eOHBIX KypcoB: «Anrebpa u
Hayajma MaTeMaTHuecKoro anammza», «['eomerpus», «BeposSTHOCTH U  CTaTHCTUKAY.
dopmMupoBaHUE JOTHYECKUX YMEHHUH OCYIIECTBISETCS Ha MPOTSHKEHUU BCEX JIeT 00ydeHHs Ha
YPOBHE CpeTHEro OOIIero 00pa30BaHUs, a HIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COAEpKAHHE BCEX
HA3BAHHBIX BHINIC YICOHBIX KYPCOB.

OO1riee YMCIIO YacOB, PEKOMEH/IOBAHHBIX JUIsS M3ydeHusi marematuku — 944 gaca: B 10
Kyacce — 272 yaca (8 yacoB B Hezient0), B 11 kimacce — 272 gaca (8 4acoB B HE/IEIIO).

IInanupyeMble pe3yJbTAaThl OCBOEHHSI NMPOrpaMMbl MO0 MaTeMaTHKe HAa YpPOBHe
cpefHero odmero o0pa3oBaHusl.

B pesynomame usyuenua mamemamuku Ha ypoeHe CPeOHe20 00uiez0 00pa3oéanusn y
odyuarouezoca 0yoym chopmuposanl ciedyoujue 1UUHOCHIHbBLE PE3YTbIaAmbl:

1) rpaXk1aHCKOTO BOCITMTAHUS:

COPMHPOBAHHOCTh TPAXKAAHCKOM TO3WIHMK OOydJaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO UJICHa POCCHUICKOTO OOIINECTBa, MPEICTABICHHE O MAaTEeMaTHYECKHX OCHOBAX
(YHKITMOHUPOBAHHS PA3UIHBIX CTPYKTYp, SBICHHUH, NPOIEAYp TpakIaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COIHAIBLHBIMH WHCTHUTYTAaMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) MaTpUOTHYECKOTO BOCTIUTAHHMS:

c(hOpPMHUPOBAHHOCTH POCCUICKON IPaK TAHCKOW UACHTUYHOCTH, YBAKEHUS K TIPOILIOMY U
HACTOAIIEMY POCCHUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K JOCTHUKECHHSIM POCCUUCKUX
MaTeMaTUKOB M POCCUUCKON MaTeMaTHYECKOW IIKOJIbI, UCMOJb30BAHUE ITUX JOCTH)KECHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHHUSL:

OCO3HAaHHE JIYXOBHBIX IIEHHOCTEM  pPOCCHUICKOro Hapoja, Cc(HOpPMHUPOBAHHOCTh



HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIbHOCThIO YUYEHOIr0, OCO3HAHUE JUYHOTO BKJIAJa B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOTO BOCIIUTAHUS:

ACTETUYECKOE  OTHOIIEHHE K  MHUpPY, BKJIIOYash  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHICHHH, pacCyKIeHUi, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) Gu3nuecKoro BOCIMTAHUS:

cOpPMUPOBAHHOCTh YMEHHS TMPUMEHSATh MaTeMaTH4ecKhe 3HaHWs B HHTEpecax
310poBOrO M Oe3omacHOro obpas3a JKM3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3I0POBBIO
(3mopoBoe mHTaHUEe, COATAHCHPOBAHHBIA PEKUM 3aHSATHH M OTHbIXA, peryispHas (u3udeckas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHWE IPHU 3AHITHUIX CIIOPTUBHO-03I0POBHTEIHHON
JIeSATEeITLHOCTBIO;

6) Tpy/I0BOrO BOCIIUTAHHUS:

TOTOBHOCTB K TPYIy, OCO3HAHUE LIEHHOCTU TPYI0JII00Us, UHTEpeC K pa3iudyHbIM chepam
npodecCHOHaNBHOM JesTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U e€ MPUIOKEHHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MATEMaTHYEeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 9KOJIOrMYECKOr0 BOCITUTAHHUS:

c(OPMUPOBAHHOCTh JKOJOTMYECKOW KYJIbTYpbl, IMOHUMAaHHE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNBbHOTO  XapakTepa  JKOJOTMYECKUX  MpoOieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUW ISl pelIeHus 3ajad B 00JacTU OKPY’KAIOILIeH cpelbl, MiIaHUpOBaHUE
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX MOCIEICTBUHN TSl OKPYKAIOIIEH CpeIbl;

8) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHKH, TOHMMAaHWE MAaTEMaTHYCCKOW HAyKH Kak cepbl
YEJIOBEUECKOM NESITeIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTHU ISl Pa3BUTHSI [TUBUIIU3ALINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUYECKON KyIbTYpPOU KaK CPeICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIIECTBIISTH MPOECKTHYIO M UCCIENOBATENBCKYIO I€ATEIbHOCTh HHINBUIYATHHO U
B TpYyIIIIE.

B pesynpraTe u3ydeHHs MaTeMaTHKH Ha YpOBHE CpeAHero oOmiero ooOpazoBaHUs Y
obyyvaromerocss OyayT copMUpOBaHBI MMO3HABATEIIbHBIC YHHUBEpPCAIbHBIE YUCOHBIC IEHCTBUSA,
KOMMYHHKATHBHBIC YHUBEpCAIbHBIC YYeOHBIC JIEHCTBUS, PETYISATUBHBIC YHHUBEPCAIbHBIC
y4eOHbIe ICHCTBUS, COBMECTHAS JIEATEIHHOCTD.

Y obyuarowezoca oyoym cgpopmuposansl cnedyrougue 6azoevie nozuuecKue 0eicmeus
KaK 4acmo nO3HAGAMEbHBIX YHUBEPCATbHBIX YUEOHBIX 0eUCM UL

- BBIABIISATH U XapaKTE€PH30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNPEACTCHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBI TpHU3HAK KIAacCU(PUKALMU, OCHOBAaHUSA [UIsI 0000IIeHUs u
CpaBHEHHS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A,

- BOCIIpUHHUMATbh, (POpMyIHpOBaTh M MPeoOpa3oBBIBATh CYXKICHUS: YTBEPIUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

- BBISIBJIATh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (haKTax,



JNaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, TMpeJularaTb KPUTEpUU Uil BBISIBICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

- JACJIaTb BBIBOABI C HCIIOJIb3OBAHHWEM 3dKOHOB JIOTMKH, ACAYKTHUBHBIX WU WHAYKTHBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

- IPOBOJIUTH CAMOCTOSATENIBHO TOKA3aTEeIbCTBA MATEMAaTHUECKUX YTBEPKICHUHN (TIpsIMbIE
U OT IPOTUBHOTO), BBICTpAUBaTh apryMEHTAIMIO, NPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

- BBIOMpaTh cHoco® pemieHus ydyeOHOW 3anauyu (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BbIOUpaTh HauOoliee MNOAXOIANIMM € Y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KpUTEPUEB).

Y ooyuarowezoca oyoym cgpopmuposanvt cnedyoujue oazosvie ucciedosamenbckue
oelicmeus KaK 4acmy nO3HAGAMEbHbIX YHUBEPCAIbHBIX YUEOHBIX OelCMEUIl:

- HCIONB30BaTh  BONPOCHI KAk  HMCCIEAOBATEIbCKUH  HMHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOMPOCH, (PUKCUPYIOIIKE MPOTUBOPEUNE, MpodIeMy, YCTaHABIMBATH HCKOMOE
U 1aHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

- TMPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, HCCIECJOBAHHUE 10
YCTaHOBJICHHIO OCOOEGHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHUS, IMPOLIECCAa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

- camocToATeNbHO  (opMynupoBaTh O00OOMIEHHST ¥ BBIBOJABI 110  pe3ylbTaTam
NpOBENEHHOTO  HAONIONEHUS, WCCIEAOBAaHMS, OLEHUBATh JOCTOBEPHOCTH  IOJYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUIA;

- IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOIIECCA, @ TAKKE BBIABUTAThH MPEATNOI0KEHHS
0 €ro Pa3BUTUU B HOBBIX YCIOBUSX.

Y obyuarwwezoca oyoym cpopmuposanvt ymenus pabomams ¢ ungopmayuei Kax
Yyacmo NO3HAGAMENbHBIX YHUBEPCAIbHBIX YUEOHBIX OClICMEUTL:

- BBIBJISTH AeQUIMUTH MHGOPMALIUU, JAaHHBIX, HEOOXOAUMBIX AJIsi OTBETa HA BOMPOC U
JUTSL PEeUIeHHUs 3a71a4u;

- BbBIOMpaTh HMHPOPMAIMIO W3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh W MHTEPHPETUPOBATH HH(OpPMALMIO pPa3IMYHBIX BHJIOB U  (QopM
NIPE/ICTaBIICHHUS;

- CTPYKTypUpOBaTh HWH(MOpMAIMIO, TPEACTaBIATh €€ B pa3IUYHbIX (Qopmax,
WLTIOCTPUPOBATH TpaduuecKy;

- OIICHMBAaTh HAAEKHOCTh HWH(GOPMALMKU IO CaMOCTOATENHHO CHOPMYITUPOBAHHBIM
KPUTEPHUSIM.

Y  oéyuarowezoca oyoym copmuposanvt ymenus obdwenusa Kak  yacmo
KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YUEOHBIX OCUCMEUIL:

- BOCIIPUHHUMATh U q)OpMyJ'IHpOBaTI) CYKACHUA B COOTBCTCTBHU C YCIOBUAMU U LETIAMH
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M NHCBbMCHHBIX
TEeKCTax, JaBaTh MOSCHEHUS IO XOAY peHIeHHs 3a/Jadl, KOMMEHTHPOBATh TOTYYCHHBIN
pe3ysbTar;

- B X0J1e 00CYKJIeHHs 337aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOil TeMbI, TPOOIEMBI,
peliaeMoil 3a/1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PEIICHHs, COTOCTaBISITh CBOU
CYXKACHUA C CYXICHUAMH APYIrUX YJYaCTHUKOB AHAJIOra, O6Hap}’)KI/IBaTI) pas3inune U CXO0ACTBO
MO3UIHI, B KOPPEKTHOM opMe GOpMyIUPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

- IPEICTaBISATh PE3yJbTaThl PEIICHUs 3aJayud, SKCIIEPUMEHTA, UCCIEeI0BaHuUs, MIPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (QopMaT BBICTYIJICHHS C Y4ETOM 3aJad MpEe3eHTAluud U



0COOEHHOCTEH ayIuTOPHH.

Y ooyuarowecoca oyoym cgopmuposanvt ymenus camoopzanuzayuu Kax uacmo
PecynAmuGHbIX YHUBEPCAIbHBIX YUEOHbIX 0elicmeuil:

- COCTaBIIAATh IUIAH, aITOPUTM PEIICHUS 3a/1aud, BHIOMPATH CIIOCOO pemIeHus: ¢ y4éToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pEIIEHUH ¢ yu€TOM HOBOM HHpOpMaLuu.

Y ooyuarwwezoca oOyoym cgopmuposanvt ymenus camoKoHmMpoOaA Kak 4acmo
PezyIAmuGHbIX YHUBEPCAIbHBIX YUEOHBIX 0eliCEUTL:

- BJIAJCTh HaBBIKAMHU I103HABATENbHOM pediIeKcuM Kak OCO3HaHUS COBEPILAEMbIX
JEHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh CIIOCOOAMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aauu;

- IPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PELIEHUM 3aJaud, BHOCUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

- OLIEHUBaTb COOTBETCTBUE pe3yjibTaTa LEIU M YCIOBUSAM, OOBSACHATH HIPUUMHBI
JOCTYDKEHUSI WM HEJAOCTHXKEHMsI Pe3y/ibTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

Y ooyuarowecoca oyoym cpopmuposanvt ymenus coemecmnoit deamenvHocmu:

- IOHUMATh U UCII0JIb30BATh MIPEUMYIIIECTBA KOMAaHHONW U MHAUBUIyaJIbHOM pabOThI IpU
pelieHuyd y4dyeOHBIX 3aJay, NPUHUMATh 1€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOUM pabOThI, paclpeAcssiTh BHIBI pabOT, OTOBApUBATHCS, OOCYXKIaTh
Ipolece 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

- y4acTBOBaTh B TPYNIOBBIX opMax paboThl (00CykeHUs,, 0OOMEH MHEHHUMH, «MO3TOBbIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBUS C
JPYTUMH 4JI€HaMH KOMaHJbl, OLIEHMBaTh KAauyeCTBO CBOEro BKJIaja B OOIIMH NPOAYKT MO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS (heaepaibHON padouell mporpaMMBbl [0 MaTEMATHKE
IPEJICTaBJICHbI 10 ToAaM O0y4YeHHS B paMKax OT/EIbHBIX YUYEOHBIX KYpCOB B COOTBETCTBYIOIIMX
paszenax HaCTOSIIEH MPOrpaMMBI.

®enepanbHasg  pabdouass mnporpaMMa  y4eOHOro Kypca «AJredpa W Hayvajaa
MATeMaTH4Y€eCKOIr0 AaHAJIN3a».

IMosicHuTeIbHASA 3aANIMCKA.

VYuebnsblii Kypc «Anrebpa W Hadaja MaTEeMaTHYECKOTO aHAIN3a» SIBIACTCS OJHUM W3
HanOoJiee 3HAYMMBIX B TPOrpaMMeE CpPEIHEro OOIIEero oOpa3oBaHUs, IMOCKOJIBKY, C OJHOU
CTOPOHBI, OH OOECHEYMBACT HWHCTPYMEHTAIbHYIO 0a3y Uil W3Y4eHHS BCEX €CTEeCTBEHHO-
Hay4YHBIX KYpCOB, a C APYroil CTOpoHbl, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBILIUICHHE
oOyJaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JPYTUX JUCHHUIUIMH. B pamkax JaHHOTO y4eOHOro Kypca
oOydaromiuecss OBJAQJICBAIOT  YHHUBEPCATbHBIM  SI3BIKOM  COBPEMEHHOM HayKu, KoTopas
dbopMynupyeT CBOM JOCTHKEHUSI B MAaTeMaTU4YeCcKOi opme.

VYueOHbIil Kypc anreOpsl ¥ Haval MaTeMaTUYeCKOro aHaIM3a 3aKJIaJIbIBA€T OCHOBY TSI
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHHM, OWOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMHA Pa3BUTHS IKOHOMUKHU M OOIIECTBEHHOW J>XW3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh WX JJIS



JanpHeimero oOpa3oBaHus U B MOBCEIHEBHON U3HU. OBlafieHne abCTPAKTHBIMU U JIOTUYECKU
CTPOTUMH KOHCTPYKLHMSMH aJreOpbl 1 MaTeMAaTUYECKOTO aHAJIHM3a Pa3BUBACT yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HWCTHHHOCTb, JIOKAa3bIBaTh YTBEPXKACHUS C MOMOILBIO
UHAYKIIMHE M pacCcyKJaTh JIeAyKTUBHO, HCIOJNb30BaTh OOOOIIEHHE M KOHKPETH3ALHUIO,
abcTparupoBaHue U aHAIOTUIO, POPMHUPYET KPEaTHBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xoxe m3yuenus ydyeOHOro kypca «Anredpa M Hadajga MaTeMaTH4YECKOIO aHAIHU3a»
oOyyaroliyecsi IMOJIYy4aloT HOBBIM ONBIT peIleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
IIOCTPOCHHS MAaTEeMaTHYEeCKUX MOJEICH pEaJbHbIX CUTyallUd, WUHTEPIPETAlUU IOJyYEHHBIX
pELIECHUN, 3HAKOMATCA C IPUMEpPaMU MAaTEMaTU4YECKMX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKEe U
HCKYCCTBE, C BBIJIAIOLIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4ueOublil Kypc 007aJaeT BOCHUTATEIBHBIM IOTEHIIMAIOM, KOTOPBIM pearu3yercss Kak
yepe3 yueOHbI MaTepual, CriocoOCTBYIOMNN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK
yepe3 crnenuduky ydeOHOH IesTeNbHOCTH, TPeOYIoUIed NPOJODKUTEIBHON KOHIEHTPAIUN
BHHUMAaHUs, CAMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a ITOJIyYE€HHBIN pe3yJIbTar.

B ocHoBe Meronuku oOydeHus ajnredpe M HayajlaM MaTeMaTHUYeCKOro aHajau3a JIeKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUs.

B cmpykmype yuebnozo Kypca «Ancedpa u nauana mamemamuyecKozo QHAIU3A)
ébl0enienbl caedyruiue cooepircamenbHo-memoouveckue aunuu: «4Hucna U BBIYUCICHUAY,
«DyHKuuu U rpadpuku», «YpaBHEHUS U HEpaBeHCTBa», «Hauana MaTeMaTHUECKOrO aHalU3a»,
«MHO)KeCTBa U JIOTHKa».

Bce ocHOBHBIE COAEpKATEIBHO-METOJNYECKHE JUHUM U3Yy4YalOTCsl HA MPOTSHKEHUU JBYX
JeT 00y4eHHus Ha ypOBHE cpesiHero olIiero oopa3oBaHus, €CTECTBEHHO JOMOJIHSAS APYr Apyra u
MOCTETNIEHHO HACHIIAsiCh HOBBIMU TeMaMM M pazzaenamu. JlaHHbIM ydeOHBIH Kypc SBIsSETCA
UHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ce0e COoAep)kaHHE HECKOJIBKMX MaTeMaTHYeCKUX
JUCLHUIUIMH, TAaKUX Kak anredpa, TPUrOHOMETPHsI, MaTeMaTHUECKUI aHalINu3, TEOPHs. MHOXKECTB,
MaTeMaTHuecKkas Joruka u apyrue. Ilo Mepe Toro kak oOydaroliuecs OBIa/JEBAlOT BcE Ooiiee
IIMPOKUM  MaT€MaTH4YEeCKUM  ammaparoM, y HHUX  IOCIEAO0BaTelIbHO  (OpMUpPYETCS
Y COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJENb peajlbHOW CHUTyalluH,
NPUMEHSTh 3HAHUS, IIOJyYEeHHBbIE TMpU M3YYEHUH Yy4eOHOro Kypca, g PpelIeHHs
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHOW MaTeMaTUYeCKOM 3ajauM, a 3aTeM HMHTEPIpPEeTUPOBATH
CBOH OTBET.

Cooeprrcamenvno-memoouueckaa aunusa «Yucna u  6évbluuciIeHUA»  3aBEPIIACT
(dopMHpOBaHHE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOe OBLJIO HAayaTo Ha
YpOBHE OCHOBHOTO 00miero odpasoBanus. Ha ypoBHe cpeaHero obimero o6pazoBaHus ocoboe
BHHUMaHue yjaemnsercss GOpMHUPOBAHUIO HABBIKOB PAllMOHAJBHBIX BBIYMCIEHUH, BKIIOYAIOUINX B
ce0sl MCIOJIb30BaHNE PA3TUYHbIX (OPM 3alUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBITOIHATH
npUOIMKEHHBIE BRIYUCIICHUS, OLIEHUBATh YHCIIOBbIE BBIpAXKEHUS, pad0TaTh ¢ MATEMAaTUYECKUMU
KOHCTaHTaMHU. MHOKeCTBa HATypaJbHBIX, IIEJIbIX, PAlMOHAIBHBIX U JEHCTBUTENBHBIX YHCET
JIOTIOJIHSIFOTCS MHOJKECTBOM ~ KOMIUIEKCHBIX uucel. B KaxaoM M3 3THUX MHOMKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIE €My Crelu(UYecKrue 3aaud M Olepaluu: JIeJeHUe Haleno,
ONEepPUPOBAHUE OCTATKAaMHM Ha MHOXKECTBE IIENBIX YMCEN, OCOObIe CBOWCTBA PAllMOHAIBHBIX U
UppalMOHATIBHBIX YUCEN, apU(PMETHUECKHE OTIepalluH, a TAK)KE U3BJICUCHHE KOPHS HAaTYpaJbHON
CTENeHH Ha MHOXXECTBE KOMIUIEKCHBIX uHcels. biaromaps mocieaoBaTelbHOMY pacIIMpPEHHIO
Kpyra MCIOJb3YEMBIX YHCENI M 3HAKOMCTBY C BO3MOJKHOCTSIMHM MX IPHMEHEHUS I PEILICHUs
pasINYHbIX 3a7a4 GOPMHUPYETCs MPEICTABICHUE O €IMHCTBE MaTEMAaTUKU KaK HAyKu U €€ poJIu B
HOCTPOCHUH MOJEIIeH peabHOr0 MUpa, LIMPOKO UCIIONB3YIOTCS 00001EHNE U KOHKPETH3allUs.



Junusn «Ypasnenusn u nHepaseHcmeay peaau3yeTcs Ha MPOTSHKCHUH BCETO 00y4YeHHUs Ha
YpOBHE cpemHero oO0mero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm pasnaene [Iporpammsl
MPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a1ad. B pesynbrare oOydaronpecs OBIaJICBAOT
pa3IMYHBIMM  METOJAaMH PCUICHHS pPalUOHAIBHBIX, HWPPAIMOHAIBHBIX, IOKA3aTEIIbHBIX,
norapu(pMHUECKUX U TPUTOHOMETPUUYCCKUX YPAaBHEHHI, HEPABCHCTB M CHUCTEM, a TAaKXKe 3ajad,
coaepxammx mapamerpsl. [lonmydeHHbIE YMEHHsI IIMPOKO HMCIOJIB3YIOTCS TPH HCCICIO0BAHUU
(GYHKIMA C TTOMOIIBIO TPOU3BOAHOM, MPU PEIICHUH TPUKJIAAHBIX 33/1a4 W 3a/1a4 Ha HAXO0XKICHUE
HauOOJIBIIMX ¥ HAaUMEHBINNUX 3HaYeHUW QyHKIMU. J[aHHAS conepskarenbHas JTMHUS BKIIOYACT B
cebs Takke (OPMHPOBAHME YMEHUW BBITIOJHATH Pacy€Thl MO ¢GopMmynaMm, MpeoOpa3oBaHUs
paroHaTbHBIX, UPPAITUOHATBHBIX U TPUTOHOMETPUYCCKUX BBIPAKCHHM, a TAK)KE BBIPAKCHU,
COJIepKalINX CTEMeHW H Jorapudmel. braromaps u3ydeHHIO anreOpamyecKkoro Marepuana
MPOUCXOIUT JallbHEHIIee pa3BUTHE AITOPUTMHYECKOTO ©  aOCTPAKTHOTO  MBIIUICHUS
oOydaromuxcs, GOPMHUPYIOTCSI HABBIKU JCTYKTUBHBIX PACCYKICHHUH, PabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeIcTaBICHNUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIC PAaBEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3pGeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs TPAKTHUECKUX U €CTECTBEHHO-
HAYYHBIX 3a]1a4, HArJISAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

Cooepirrcamenvno-wemoouueckasn nunua « Oynkyuu u 2pagpuku) TeCHO MEPEIIeTaeTCs
C JIpYyrUMH JIMHHSMH y49e0HOro Kypca, TIOCKOJIbKY B KaKOM-TO CMBICIE  3a1aéT
MOCIICIOBATEIPHOCT, ~ M3YUCHUs  MaTepuana. V3ydeHwe  CTENeHHOW, IOKa3aTebHOMH,
norapu(MUYECKON U TPUTOHOMETPUICCKUX (DYHKIUH, UX CBOMCTB U rpa)uKOB, UCIIOJIE30BAHHE
GYHKIOUE g pelieHusl 3a7ad W3 JPYTHX YYeOHBIX IMPEJAMETOB W PEATbHOH JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PelICHHEeM YpaBHEHHU u HepaBeHCTB. [Ipu
3TOM OonNbIllOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHs BBIpaXaTbh (Gopmyramu
3aBUCHUMOCTH MEX]y Pa3IUYHBIMU BEJIMYMHAMH, HUCCIEA0BATh MONYYEHHbIE (YHKIIUH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HAlleJieH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIAIOIINX BBIpaXKaTh 3aBHUCHUMOCTH MEXAYy BEIWYHMHAMH B Pa3IU4HON (opme:
aHAJTUTUYECKOM, Trpaduyeckoil U clioBecHOM. Ero wu3ydeHwe CcrnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allWH,
HCIIOJIF30BaHUIO aHAJIOTHIA.

Cooeprrcamenvnaa nunus «Hauana mamemamuueckozo ananuza) TO3BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHYeCKHX, TaK W MPHUKIAJHBIX 3a/a4, JOCTYITHBIX
00yJaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH TPadUKU CIOKHBIX (QYHKIUH,
OTIpeIeNIATh UX HAUOONbIINE U HAUMEHBIINE 3HAYEHUS, BBIYUCIATE TUIOMAI QUTYp U 0ObEMBI
TeJ, HaXOJUTh CKOPOCTH U YCKOpEHUs MporeccoB. JlaHHas cojaepikaTtenbHasi JIMHUS OTKPBIBAET
HOBBIC BO3MOXKHOCTH TIOCTPOSHHUS MATEMaTHYCCKUX MOJICICH PeallbHBIX CHUTYAIlHid, TIO3BOJISET
HaXOJWTh HAWIy4Illee PEIICHHEe B TPUKIATHBIX, B TOM YHCJIE COIUAIBHO-IKOHOMHUYECKHUX,
3amadyaXx. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYECKOTO aHaliu3a CIOCOOCTBYET pPa3BUTHIO
a0CTpakTHOTO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIUICHUS, (POPMHUPOBAHUIO YMEHUH
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIINXCS Pe3ybTaTax, MOJYYCHHBIX B X0JI€ PA3BUTHs MAaTeMAaTUKH KaK HAyKH, U
00 UX aBTOpax.

Cooepircamenvno-wemoouueckasn nunus «Muoxcecmea u n02uKa» BKIIOUAET B ce0s
DJIEMEHTBI TEOPHH MHOXECTB W MaTEeMaTHYeCKOW JIOTHKH. TeOpeTUKO-MHOKECTBEHHBIC
MIPEACTABJICHHS TPOHU3BIBAIOT BECh KypC IIKOJHHOM MaTEMaTHKH W TpeiaraloT HamOosiee
YHUBEPCAIBHBIA SI3BIK, OOBEIUHSIONINN BCE pa3feibl MaTeMaTUKH W €€ TPWIOKEHUH, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMAaTHUECKHUE JNUCIUIUIMHBI U WX TPHIOKEHUS B eauHOE 1ienoe. BaxkHo



JaTh BO3MOXHOCTh OOydaronemMycs MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM
MaTE€MaTHUKHU U UCIOJIb30BaTh €ro JJIs BEIPAXKEHUSI CBOUMX MbICIEH. [IpyruM BasKHBIM MPU3HAKOM
MaTEeMAaTHKH KaK HAyKHd CJEAYyeT MPU3HATH CBOWCTBEHHYIO €H CTPOroCTh OOOCHOBAaHWH U
CJIeJOBaHUE ONPECIEHHBIM IIPaBUJIaM ITOCTPOECHUS JOKA3aTEIbCTB. 3HAKOMCTBO € AJIEMEHTAMU
MaTEMaTUYECKOW JIOTMKUA CHOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBILIUICHUS OO0YyYaroluXcs,
MO3BOJIIET UM CTPOHUTH CBOU PACCYKJCHHS HA OCHOBE JIOTMUECKUX MpPaBMil, (OPMHUPYET HABBIKH
KPUTUYECKOTO MBILIUICHHUS.

B yuebHOM Kypce «Aurebpa M Hayala MaTEeMaTHYECKOTO aHalU3a» MPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YeCKOro  MOJEITUPOBAaHUS, KOTOpble  MPHU3BaHbBl  CHOCOOCTBOBATh
(OPMUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJENCH peallbHBIX CUTYyallud, HCCIEAOBAHUS ITUX
MoOJieJied C TOMOUIBI0 amnmapara ajreOpbl W MaTeMaTH4YeCKOTO aHaju3a, HHTEpIpeTaluu
MOJIYYeHHBIX pe3yibTaToB. Takue 3aqaHus BIUICTEHbl B KaXKIbIH W3 Pa3elioB IPOrpPaMMBbI,
MOCKOJIBKY BECh MaTepuall yueOHOTrO Kypca HIMPOKO HCIOJIB3YeTCs NIl PEIICHUS MPUKIAIHBIX
3amau. [lpu pemeHnn peanbHBIX MPAKTHUYECKUX 3a4ad  OOydaromuecs pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, aO0CTparupoBaThCs, HCIOJIb30BATh
aHAJIOTHUI0, 0000IIaTh M KOHKPETH3UpPOBaTh MpoOiemy. JledareapbHOCTh MO (HOPMHUPOBAHHIO
HABBIKOB PEILICHUs MPUKIAAHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCE U3YUCHHSI BCEX TEM y4eOHOTro
Kypca «AnreOpa 1 Hayajia MaTeMaTHYECKOTO aHATTU3a.

OO1iee 4yMcao0 4acoB, PEKOMEHJOBAHHBIX JJISl M3y4eHHUs yueOHOro kypca «Asredpa u
Havaja MaTeMaTHYeCKOro aHammsa» — 272 4daca: B 10 kinacce — 136 yacos (4 yaca B Hezenwo), B
11 kmacce — 136 gacoB (4 4yaca B HEJETIIO).

Conep:xanue 00yuyenus B 10 kinacce.

Yucna u éviuucnenus.

- Patimonanbubie yncia. OOBIKHOBEHHBIE U IECATUYHBIE APOOHU, IPOIIEHTHI, 0ECKOHEUYHBIE
nepuoanydeckue 1podu. [Ipumenenue apobdeii u MPOIEHTOB ISl pelIeHHs TPUKIIATHBIX 33729 U3
Pa3IMYHBIX OTpaciel 3HAaHWW U peaTbHOM JKU3HU.

- JlelictBuTenbHbIe yncia. PanimonansHble U UppalioHaibHbIe YKcia. ApudMeTHnyecKue
onepaluuy ¢ JCHCTBUTEIIbHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIA U €ro CBOMCTBA.
[Tpubmm>x€HHbIE BBIYUCIICHUS, TIpaBUiia OKPYTJEHHUs, MPUKUAKA M OICHKAa pe3ysbTaTa
BBIYMCIICHHM.

- Crenenp ¢ uenbiM mnokazareiaemM. bunom HerooTona. Hcnonbs3oBaHue moaxonsuieit
dbopMBbI 3amucy ACWCTBUTENBHBIX YHCEN JJIS PEHICHUS MPAKTHUECKUX 3a/1a4 U MPEICTaBICHUS
JTAHHBIX.

- ApudmMeTnieckuii KopeHb HaTypajJbHOW CTENEHH U €ro CBOICTBA.

- CteneHb C palMOHAIBHBIM TIOKa3aTesieM M €€ CBOMCTBA, CTETNEHb C JCHCTBUTEIHHBIM
MOKa3aTeJeM.

- Jlorapudwm uncna. Coiicta nmorapudma. [lecaTuunbie u HaTypabHbBIE JTOTapU(PMBI.

- CuHYyC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCJIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC U
ApPKTaHI€HC YHMCIOBOTO apryMEHTa.

Ypaeéuenus u nepasencmea.

- ToxnmecTBa W TOXAECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCHIIbHBIE YpaBHEHUS U ypaBHEHUsI-CiieIcTBUs. HepaBeHCTBO, pelieHue HepaBeHCTBa.

- OCHOBHBIE METONIBI PEHICHUS IENbIX W JAPOOHO-pAIMOHANBHBIX YpPaBHEHUU U
HEpaBEHCTB. MHOIroO4WJIeHbl OT OJHOW MepeMeHHOW. JleleHne MHOro4YJeHa Ha MHOTOWIEH C
octatkoM. Teopema be3y. MHorouseHsl ¢ nieinsiMu kodddunimentamu. Teopema Buera.

- [IpeoGpa3oBanust YUCIOBBIX BBIPAXKEHH, COIEPIKALIUX CTENEHH U KOPHH.



- HppannonansHeie ypaBHEHHs. OCHOBHBIE METOAbl PEHICHUS HWPPALMOHAIBHBIX
YpaBHEHUM.

- [loxa3zarenbHble ypaBHeHUsA. OCHOBHbBIE METOBI PELIEHUS I0KA3aTEIbHBIX YPAaBHEHUM.

- [IpeoOpazoBanue BeIpaKEHUH, COACPKALIIX JTOTapH(PMBI.

- Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOJBI PEIICHHS JIOTapU(YMUIECKUX
YpaBHEHUH.

- OcHoBHbIe TpuroHomerpudeckue (popmynsl. I[IpeoOpazoBanue TPUTOHOMETPHUUECKHUX
BbIpaXXE€HUM. Penienrne TpuroHoMeTpuyecKux ypaBHEHUM.

- Pelienne cucrem JUHEMHBIX ypaBHEHUU. MaTpuila CUCTEMbl JTMHEWMHBIX YpaBHEHUM.
Onpenenurens MaTpUIbl 2X2, €ro TreOMETPUYECKUH CMBICI U CBOMCTBA, BBIUUCICHUE
€ro 3HAa4eHMsI, NPUMEHEHHUE OINpPEAENHUTENsl A PEIICHUsS CHUCTEMbl JIMHEWHBIX YpaBHEHHUU.
Pemienne npukiiagHbIX 3aJay C MOMOLIBKO CUCTEMBI JIMHEHMHBIX ypaBHeHUM. MccnenoBaHue
MIOCTPOEHHOM MOJIETU C TOMOUIBIO MAaTPULL U ONIPEAECITUTENEH.

- [locTpoeHne mMaTeMaTHYECKUX MOJEJIEH pealbHOM CUTyalluu C TIOMOLIBIO YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPAaBEHCTB K PEIICHHI0 MAaTeMaTUYECKHX 3aJad U
3a]a4 U3 pa3IUYHbIX 00JacTel HAyKU U pealIbHOM JKU3HHU.

Dyukyuu u cpaguxu.

- Oynknud, cnocoObl 3amanus (GyHKIuH. B3aumHo oOparnbie ¢yHkumu. Kommosumms
¢ynkuuii. ['paduk dyHkumun. DneMeHTapHbIe TPeoOdpazoBaHus rpaduKoB QYHKIHIA.

- OOmacte ompeneneHuss W MHOXECTBO 3HadeHMd ¢yHkumu. Hymm  QyHKum.
[TpomexxyTku 3HaKomocTostHcTBa. U€THBIe M HeuéTHble QyHKuuu. [lepmommueckue (yHKIHU.
[TpoMexyTKHM MOHOTOHHOCTH (GYHKIIMH. MakCUMyMbl U MUHUMYMbl QyHkinu. Haubomnbiee u
HalMEHbIIIee 3HaUeHUS PYHKIIUHN Ha TIPOMEXKYTKE.

- Jluneitnas, KkBagpaTU4yHas U JpOOHO-THMHEWHAs (YHKIUU. DIeMEHTapHOe
UCCIIEIOBaHHUE U MIOCTPOCHUE UX IPa(UKOB.

- CreneHHast GyHKIMsI C HaTypaJbHBIM U LIEJbIM MoOKazareneMm. EE cBoiicTBa u rpaduxk.
CaoiicTBa U rpaduk KOpHS n-0il CTeNeHW Kak (PyHKUIHMHM OOpaTHOW CTENEHU C HaTypaJbHBIM
MIOKAa3aTeJIeM.

- IloxazarenbHass u Jjorapugmuueckas (yHKLUHUH, WX CBOHCTBA U TIpaUKU.
Hcnonp3oBanue rpa¢pukoB GyHKIUN A peLICHUS] YpaBHEHUH.

- TpuroHomerpuyeckas OKpPYXHOCTb, OIpEJEJIEHUE TPUTOHOMETPUUYECKUX (DYHKIHIA
YHCJIOBOTO apryMEHTA.

- DyHKIMOHATbHBIE 3aBHCUMOCTH B pEalbHBIX Mpoleccax M sBICHUAX. [ paduxu
pEaIbHBIX 3aBUCUMOCTE.

Hauana mamemamuueckozo ananusa.

- IlocmemoBaTenbHOCTH, CHOCOOBI  3adaHWsA  IOCJedOBaTelbHOCTEH. MeToxn
MaTeMaTU4ecKOl HMHIYKIUU. MOHOTOHHBIE W OrpaHUYEHHBIE MOCeA0BaTeNbHOCTH. VcTopus
BO3HHKHOBEHHUS MaTEMaTHYECKOT0 aHallM3a KaK aHaJln3a OECKOHEYHO MaJibIX.

- Apudmernyeckas ¥ TeoMeTpuyeckas Tmporpeccud. beckoHeuHo yObIBaromias
reomerpuueckasi nporpeccus. CymMmma 0eCKOHEYHO yOBIBAIOIIEH I'€OMETPHUECKONW MPOTrpecCUi.
JIMHENHBIN M OKCHOHEHUHAIBbHBIM pocT. Yucno e. dopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHNs] pealIbHBIX 3aJa4 IPUKJIAJHOTO XapaKTepa.

- HenpepriBuble (yHkunu u ux cpoiictBa. Touku paspbiBa. ACUMITOTHI TpaQUKOB
¢byakumii. CBolicTBa (YHKIIMA HEMPEPHIBHBIX Ha OTpe3ke. METol MHTEPBAJIOB Uil PEIICHUS
HepaBeHCTB. [I[puMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIMH JIJIs1 PEIICHHS 3a1a4.

- IlepBas m BTOpas mnpousBomHble GyHKIMK. OmnpenencHue, TEOMETPUUECKUN H



(U3UYECKU CMBICI TPOU3BOIHON. Y paBHEHHE KacaTeIbHOM K TpaduKy QyHKIUH.

- IlpousBognbie snemMeHTapHbIX GyHKumiA. [Ipow3BomHas CymMMmBbl, TpPOU3BEACHUS,
YaCTHOT'O ¥ KOMITO3UIMU (PYyHKIIUH.

Muoacecmea u nozuka.

- MHOecTBO, onepaluy HaJl MHOKECTBAaMU U UX CBoMcTBa. Juarpammel Diinepa—Benna.
[IpuMeHEeHnE TEOPETUKO-MHOXKECTBEHHOIO ammnapara uid OIMCaHUs pealbHBIX IIPOLECCOB U
SBJICHUMH, IIPU PEIIEHUH 3a]a4 U3 APYrHX y4eOHBIX PEIMETOB.

- Omnpenenenve, TeopeMa, CBOHCTBO MaTeMaTHMYeCKOro OOBEKTa, CIEICTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCWIIBHBIE YPABHECHHUS.

Coaep:xanue o0yuenus B 11 kiacce.

Yucna u éviuucnenus.

- Harypanbubie u nensle yucna. [IpuMeHeHHE NPU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HanOosbmui o0mmit nenutens (nanee — HOJl) u nHanmensinee obuiee kpatHoe (manee -HOK),
OCTaTKOB I10 MOAYJIO, aroputMa EBKinja 1is pemenus 3aaad B LEIbIX Yuciax.

- Kommekcuble uumcna. AnreGpanueckas M TpPUTOHOMETpHUYEcKass (OPMbI 3alUCH
KOMILJIEKCHOTO 4Hcia. Apu(MeTndyeckrue ornepalnnun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxeHnue
KOMIUIEKCHBIX YHMCEl Ha KOOpAMHATHOU mockoctu. @opmyna Myaspa. Kopau n-oii crenenu us
KOMIUIEKCHOTO 4YHcia. [IpuMeHeHne KOMIUIEKCHBIX YHCENl JUIA pelieHHs (QU3UYECKUX H
F€OMETPUUECKUX 3aj1au.

Ypaenenus u nepasencmea.

- CucreMa U COBOKYINHOCTb YpaBHEHHUH U HEpPAaBEHCTB. PaBHOCHUJIBHBIE CUCTEMBI U
CUCTEMBI-CIIeZICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

- OT60op KOpHEW TPUTOHOMETPUYECKHX YPABHEHHUH C MOMOIIbI0 TPUTOHOMETPHUUECKOM
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

- OCHOBHBIE METO/IbI PEIIEHUS MTOKA3aTENbHBIX U JOrapu(pMHUUECKIX HEPABEHCTB.

- OCHOBHBIE METO/IbI PELICHNS HPPALMOHAIBHBIX HEPABEHCTB.

- OcHOBHbIE METOJBl pEHIEHHS CHCTEM U COBOKYNHOCTEH palMOHAIbHBIX,
UPPALMOHATIbHBIX, I0KA3aTEIbHBIX U JIOTAapU(PMUUECKUX ypaBHEHUI.

- YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMEeTPAMHU.

- [IpumeneHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTeMaTUYECKUX 3a]1ad U
3aa4 M3 Ppa3IMYHBIX OOJIacTe HayKM M pealbHOM JKHW3HU, MHTEPHNpETalus MOJy4eHHbIX
pE3yJIBTaTOB.

Dyukyuu u zpaguxu.

- I'padpuk xomnosunmu yskuuii. ['eomerpuueckue o0pas3bl ypaBHEHUN U HEPABEHCTB HA
KOOPJAWHATHOW INIOCKOCTH.

- Tpuronomerpuueckue QyHKIMHU, KX CBOMCTBA U TpaduKH.

- I'papuueckrie mMeTonbl pelieHus ypaBHEHHM M HepaBeHCTB. ['paduueckne MeTonbl
peleHus 3a1a4d ¢ mapaMeTpamH.

- Hcnonb3oBanue rpagukoB (yHKUMN Ui MCCIEJOBAHUS MPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEAIbHOM KHU3HH.

Hauana mamemamuueckozo ananusa.

- IlpumeHeHue mNpPOW3BOAHON K HCcIeNOBaHUIO (QYHKIMH Ha MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxaeHne HauboIbIIero 1 HauMeHbIIEro 3HaYeHU I HenpepbIBHOW (DyHKIINK Ha
OTpE3KE.

- IlpuMeHeHne npoOM3BOJHONW IJIsi HAXOXKICHUSA HAWIYYIIEro PEIICHHs B IPHUKJIATHBIX
3ajjauax, A OHpEIENCHHs CKOPOCTH U YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMysnod HiIu



rpaguKoM.

- [lepBooOpa3Has, OCHOBHOE CBOMCTBO NepBO0OOpa3HbIX. [lepBooOpa3HbIe 3EMEHTAPHBIX
¢ynkuuit. [IpaBuna Hax0XIEHUS IEPBOOOPA3HBIX.

- MHurerpan. I'eoMeTpudeckuid CMBICI UHTErpanga. DBeluuciaeHue ONpenesnéHHoro
uHTerpana no popmyine Herorona—Jlelibuuna.

- IlpumeHnenue wuHTerpana ajas HaXOXACHWs IUIOIIaneill riockux ¢uryp m oO6bEMOB
F€OMETPUUYECKHX TEJ.

- Ilpumepsr  pemenudd  auddepeHUaNbHBIX  ypaBHEHUH.  Maremaruueckoe
MOJIEJTMPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBIO AU(depeHIInaTIbHbIX YPAaBHEHHI.

Ilnanupyemble mnpeaMeTHble Ppe3yJbTAaThl OCBOeHUsI (enepaiabHOil  padoyeii
nporpaMmMbl y4e0HOro Kypca «AJureépa u Havyajla MaTeMaTH4YeCKOI0 aHaJIu3a» Ha
yriy0J1éHHOM YpPOBHe Ha YPOBHe cpeaHero o0mero o0pa3oBaHusl.

K xonuy ooyuenus ¢ 10 knacce odyuawowuiica nojyyum cieoyloujue npeomemmuble
pe3yibmampl N0 OMOEAbHLIM Mmemam (hedepanvHoll padoyeil npozpammsl y4edHo20 Kypca
«Anzebpa u navana MmamemamuiecKko2o AHAIUIW) '

Yucna u eviuucnenun:

- CBOOOJHO ONEPUPOBATH MOHATHSAMHU: PAIMOHAIBHOE  YHCIO, OECKOHEUHas
nepuoanyeckasl JapoOb, MPOIEHTHI, HPPANUOHAIBHOE YHUCIO, MHOXXECTBA PAIlMOHAIBHBIX U
JIEMCTBUTEIIbHBIX YUCEN, MOYJIb JEHCTBUTEIBLHOIO YHCIIA;

- TIPUMEHATH APOOW M TPOIEHTHI ISl PElIeHUs MPUKIAJAHBIX 3a7ad M3 Pa3IHuHbIX
OTpacJiel 3HAaHUM U PeabHOM KU3HU;

- IPUMEHSTh NPUOMKEHHBIE BBIYUCICHUS, MPAaBUIa OKPYTJIEHUS, PUKUIKY U OLEHKY
pe3ynbTaTa BIUYUCICHUN;

- CBOOOJHO OIEpUPOBATH TMOHATHUEM: CTEMEHb C IEJIbIM TOKa3aTelieM, HCIOIb30BaTh
MOAXOAANIYI0 (OopMy 3amucu JEHCTBUTEITBHBIX YHCEN JJIS PEIICHUs MPAKTHUYECKUX 3adad U
MIPEICTABJICHUS JTAHHBIX;

- cBOOOHO ONIEPUPOBATH MOHATUEM: ApU(PMETHIECKUN KOPEHb HATYypaIbHOUM CTETICHH;

- CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTENIEHb C PAIlMOHAILHBIM MTOKA3aTeNeM;

- CBOOOJIHO OTEPUPOBATH MOHATHAMH: JIOTapudM dYHcla, ACCITUYHBIE U HaTypaibHbIC
J0rapuQMmBbl;

- CBOOOJIHO OMEPUPOBAThH MOHATHUSIMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YUCIOBOTO
apTryMEHTa;

- ONIEPUPOBATH MOHITHIMH: APKCUHYC, APKKOCUHYC U aPKTAHTE€HC YHCIIOBOTO apTyMEHTA.

Ypaeénenus u nepasencmea:

- CBOOOJHO OINEpUPOBATh TMOHATHAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTRBO,
PaBHOCHUJIbHBIE YPaBHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCHIIbHbIE HEPABEHCTBA,

- TMPUMEHSTHh Pa3IHYHBIE METOJBI PEIICHUS PAlMOHAIBHBIX H JPOOHO-PAIIMOHATBHBIX
YpaBHEHUU, TPUMEHSATh METO/I UHTEPBAJIOB ISl PEILICHUS HEPABEHCTB;

- CBOOOJHO OTMEPUPOBATH MOHATHSIMH: MHOTOYJIEH OT OJHOW MEePEMEHHON, MHOTOWIEH C
neasiMu - KodddumueHTaMu, KOPHH MHOTOYICHA, NPUMEHSITh JIeJICHHE MHOTOWIeHa Ha
MHOT'OUJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera s pemenns 3anad;

- CBOOOAHO OIEpPUPOBATh MOHATHSAMH: CHUCTEMa JHMHEWHBIX ypaBHEHUH, MaTpHla,
ONpeAeUTENb MATPUILIBl 2 X2 W €ro TEeOMETPUYECKHUH CMBICI, HCIOJIb30BaTh CBOMCTBA



onpenenurens 2 X 2 i BBIYUCICHUS €ro 3HAYCHUsI, IPUMEHATh ONPEAEIUTENH sl PEeLIeHUs
CHCTEMBl JMHEWHBIX YpaBHEHHI, MOJEIMPOBATH PEAIbHBIE CUTYAIlMH C MOMOIIBIO CHCTEMBI
JVHEWHBIX YpaBHEHHH, WCCIEI0BaTh IOCTPOSHHBIE MOJAEIM C TIOMOIIBIO MATpull H
OTpeNieNUTeNel, MHTEPIIPETUPOBATh MOJTyYCHHBIH Pe3yibTar;

- ICTOJIH30BATh CBOWCTBA JCHCTBUI C KOPHAMH IS MPEOOpa30BaHMS BHIPAXKECHUH;

- BBIINOJHATH NPeoOpa3oBaHUS YHCIOBBIX BBIPAXKEHUH, COJEpXKAIIUX CTEHEHH C
paLMOHATILHBIM ITOKa3aTeleM;

- HUCHOJb30BAaTh CBOMCTBAa JorapuMoB Uil IpeoOpa3oBaHus JIOrapu(PMUUYECKUX
BBIPAXKEHUI;

- CBOOOJHO OMEpPHPOBATh MOHATUAMHU: HUpPpaAlMOHAIBHBIC, IIOKAa3aTelbHbIE H
Jorapu(pMHUECKUE YPaBHEHUS, HAXOIUTh UX PEIICHHs C MOMOUIbI0 PAaBHOCHUJIBHBIX NEPEX0/I0B
WJIN OCYILECTBIISIS IPOBEPKY KOPHEH;

- TNPUMEHATH OCHOBHBIE TPUTOHOMETPHYECKHE (OPMYNIBI s  TPeoOpa3oBaHHUS
TPUTOHOMETPUUYECKUX BBIPAKEHHIA;

- CBOOOJHO ONEpUPOBaTh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, HPUMEHSTbH
HEeo0Xo1uMble (OPMYIIbI JUIsl pELLICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

- MOJEIMPOBATh pEAlbHbIE CUTYallMM Ha S3bIKE alureOpbl, COCTaBIATH BbIPAXKEHUS,
yYpaBHEHHs, HEpPABEHCTBAa 110 YCIOBHIO 3a/la4yd, WCCIECI0BATh ITIOCTPOCHHBIE MOJEIH C
UCTIOJI30BaHUEM ammapaTa anreOpsl.

@Dyukyuu u cpaguu:

- CBOOOZIHO OTEPHPOBATH MOHATUAMU: (DYHKIHS, CIOCOOBI 3aaHusl (DYHKIMH, B3aMMHO
oOpatHble (QYHKIMHM, KOMOO3ULIMS (QYyHKUUN, rpaduk (QYHKIMH, BBINONHATH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINH;

- CBOOOJHO OIEpHUPOBATh MOHATHUSAMM: 00JACTh ONpEAETCHHUS U MHOXKECTBO 3HAYEHUH
GbyHKUIUU, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

- cBOOOJIHO ONEpHpPOBATh MOHATUSAMM: YETHbIE U HEUYETHBIE (YHKIMHU, MEPHOAMUYECKUE
(GyHKINU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl W MHHUMYMBI (YHKIIUH,
HanOoJIbIIIee M HAMMEHbIIee 3HaUeHNE (PYHKIIUU HAa TPOMEKYTKE;

- CBOOOJHO OIEpHUPOBATH TOHSATHSIMHU: CTETIEHHAs (YHKIUS C HATYpAIbHBIM U IEIBIM
noKasaresneM, rpaQuk CTENEeHHOW (YHKIMM C HaTypaJbHBIM U ILIEJbIM IOKa3aTelneM, rpadux
KOPHS N-0i CTETeH! KaK (pYHKIIUM 0OpaTHOM CTENEeHU C HaTypalbHbIM MOKa3aTeleM;

- ONEepHUpOBaTH MOHATUAMU: JIMHEWHas, KBaJpaTU4Has U JAPOOHO-IMHEHHas (YHKIHH,
BBITOJIHATH 3JIEMEHTApHOE UCCIIEI0BaHUE U IIOCTPOECHUE UX IPa(pUKOB;

- CBOOOIHO OTIEpPHPOBATH MOHATUAMU: MOKa3aTeIbHas U Jorapupmudeckas GyHKIMH, UX
CBOICTBA M TpadMKH, HCIIOIB30BaTh NX IpadUKH TSl pEIICHUs] YpaBHEHHUIA,

- cBOOOJTHO OTIEPHPOBATH MOHATUSIME: TPUTOHOMETPHYECKAst OKPY)KHOCTb, OIpEIeIICHIE
TPUTOHOMETPHUYECKUX (PYHKIIUH YMUCIIOBOTO apTyMEHTa;

- UCTIOJB30BaTh TpaQuKH (PYHKIMHA U UCCIETOBAHHS MPOIECCOB M 3aBUCUMOCTEH TpH
peLIeHUH 3aJad U3 JPYTruX Y4eOHBIX MPEIMETOB U pealbHOM XKU3HH, BbIpaXaTh (opMyramu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana mamemamuueckozo ananusa:

- cBOOOJIHO OTIEPUPOBATH MOHATHAMU: apupMeTHYecKass U TeOMeTprudecKas mporpeccus,
OeckoHEeYHO yObIBaroIlasi reOMeTprUIecKasi Iporpeccusi, JMHEHHBIA U 3KCIIOHEHIIMAIbHBIA POCT,
(opMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPECTABICHHE O KOHCTAHTE;

- HCIOJIB30BATh IPOTPECCUH [Tl PELLICHUS PeaIbHbIX 3a7a4 MPUKIAJHOIO XapaKTepa;

- CBOOOJHO OIEPUPOBaTh MMOHATUSAMH: MOCIEIOBATENBHOCTh, CIIOCOOBI 3aJaHMs



II0CJIEI0BATENBHOCTEN, MOHOTOHHBIE M OIPaHUUYEHHBIE T0CJIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOT0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

- CBOOOJIHO OTIEpUPOBATh MOHATHAMU: HENPEPhIBHbIE (DYHKIMH, TOUKU pa3pbiBa rpaduka
¢$yHKIMH, aCUMOTOTHI Tpaduka QyHKIHNH;

- cBOOO/IHO ONEpUPOBATh MOHATHEM: (DYHKIMS, HEMpPEpbIBHAS HA OTPE3KE, NMPHUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH s peILIeHHs 3a1a4;

- cBOOOJHO ONEpUpPOBaTh MOHATUSAMM: IE€pBas W BTOpas IPOM3BOJHBIE (YHKIIHNH,
KacaresibHas K TpaduKy QyHKIUH;

- BBIUUCIIATh INPOU3BOJHBIE CYMMBbI, IPOM3BEACHUS, YAaCTHOTO M KOMIIO3ULIUU JIBYX
(byHKUNH, 3HATH TPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIIHII;

- HCHOJB30BAaTh T'€OMETPUUYECKUI M (U3NYECKUN CMBICIT MPOM3BOJHOW JJIS pEIICHUS
3ajad.

Mmuooxcecmea u nozuka:

- cBOOO/IHO OMEPUPOBATh MOHATUSIMH: MHOKECTBO, OIIEPAL[MH HaJl MHOXKECTBAMU;

- HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Juisl ONUCaHMWA PeasIbHbIX
IPOLIECCOB U SABJICHUH, P PEILICHUH 3aJjau U3 APYTUX YU€OHBIX IPEIMETOB,;

- CBOOOJHO OIEpUPOBaTh MOHATUSAMU: OIpENIeIEHUE, TeopeMa, ypaBHEHUE-CIIEACTBUE,
CBOWCTBO MAaTeMaTHYeCKOro OOBEKTa, JOKa3aTelIbCTBO, PABHOCWIBHBIC ypaBHEHHS H
HEPaBEHCTBA.

K xonuy ooyuenus ¢ 11 knacce obyuarowuiica noayyum cieoyloujue npeomenHoie
pe3yibmampl N0 OMOEAbHLIM Mmemam (hedepanvHoll padoyeil npozpammsl yUedHo20 Kypca
«Anzebpa u nauana mamemamuuecKo20 AHAIUZAN:

Yucna u evruucnenun:

- CcBOOOJHO OMNEpPUPOBATH MOHATUSAMH: HATYypaJbHOE M LEJI0E YHUCIO0, MHOXXECTBa
HaTypaJIbHbIX U LENbIX YHCEJ, UCIIOIb30BaTh NMpU3HAKU Aenumoctu nensix yucesn, HOJ[ u HOK
HaTypaJbHBIX YMCEN IS PEIICHMS 3a]a4, IPUMEHATh aropuTt™ EBKima;

- CBOOOJHO ONEepUpOBaTh IMOHATHEM OCTAaTKa MO MOJYJI0, 3alUChIBATh HATypajbHbIE
YHUCla B Pa3IMYHbIX MO3UIMOHHBIX CUCTEMAX CUHCIICHUS;

- CBOOOJIHO OIEPUPOBAThH MOHATUAMHU: KOMIUIEKCHOE YHUCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeICTaBIsATh KOMIIJIEKCHBIE YHCIIa B alre0pandeckoil 1 TpUroHOMETpUUECKoi (opme,
BBITOJIHATH apUPMETHYECKHE OTIEPALUU C HUMHU U N300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH.

Ypaeéunenus u nepasencmea:

- CcBOOOAHO oOmEepUpOBaTh MOHATHSAMH: HpPpPALUMOHANIBHBIE, IIOKa3aTelbHbIE U
JorapuMuyuecKre HEPaBeHCTBA, HAXOAUTh UX PEHICHUS C TOMOIIbI0 PABHOCHIIBHBIX MTEPEXO0JI0B;
- OCYILIECTBIIATH OTOOP KOPHEH MpH pelieHnH TPUTOHOMETPUUYECKOTO YpaBHEHUS;

- CBOOOJHO OINEpPUPOBATH IMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTh
HEo0XouMble (OPMYIIBI JUTS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

- CBOOOJHO ONEpPHPOBATh TMOHATHUSMHU: CHUCTEMAa U COBOKYIIHOCTb YpaBHEHUH U
HEPaBEHCTB, PABHOCUJILHBIE CUCTEMBI U CHUCTEMBI-CIIEICTBHS, HAXOIUTh PELICHUS CUCTEMBI U
COBOKYITHOCTEH palMOHAIbHBIX, HPPALMOHAIBHBIX, MOKa3aTeIbHBIX M JIOTapU(PMUUIECKHX
YpaBHEHUH U HEPABEHCTB;

- pewaTh palMOHAIbHBIC, HpPpALMOHAIbHBIE, I1OKa3aTelIbHbIE, JIorapu(pMUYECKUe U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COACPIKAILNE MOLYJIN U TIapaMETpBhI;

- NPUMEHATh TpauuecKre METOIbl AJIs PELICHUs yYpaBHEHUN M HEPABEHCTB, a TaKXkKe



3aJa4 ¢ mapaMeTpamy;

- MOJIEIHMPOBATH pEAIbHbIC CUTYallMH Ha S3bIKE alnreOpbl, COCTABIATH BBIPAXKEHUS,
yYpaBHEHHsI, HEpAaBEHCTBA M UX CHCTEMBI IO YCJIOBHUIO 33/1a4M, HCCJIEIOBATh IOCTPOCHHBIC
MO/IENIU C MCIIOJIB30BAHUEM alllapaTa aareOpbl, HHTEPIPETUPOBATH MOIYUYECHHBIN pe3yabTar.

Dyukyuu u cpaguku:

- CTPOUTH TpaduKHU KOMIIO3ULIUU (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO UCCIIEJOBAHUS U
CBOMCTB KOMITO3HUITUH ABYX ()YHKIIHIA;

- CTPOUTH TIEeOMETpUYEcKHe 00pa3bl ypaBHEHHUN M HEPaBEHCTB Ha KOOPAMHATHOM
IJIOCKOCTH;

- cBOOOIHO OTMEPUPOBATh MOHATUSAME: TPAYUKHA TPUTOHOMETPUIECKUX (PYHKITHIA;

- IPUMEHATH (PYHKIIUH [T MOJECIMPOBAHUS U UCCIIEIOBAaHUS PEATbHBIX MIPOIIECCOB.

Hauana mamemamuueckozo ananusa:

- HCHOJB30BaTh NPOHM3BOTHYIO ISl HCCIENOBaHWA (YHKIMA Ha MOHOTOHHOCTh H
SKCTPEMYMBI;

- HaXOJIUTh HauOOJIbIIIee U HAUMEHbIIIee 3HaUeHUs (YHKIIMH HETIPEPHIBHOM HA OTPE3KE;

- HCTIOJIb30BaTh MPOU3BOAHYIO Ui HAXOKICHHS HAMITYUIIeTr0 PEeHICHHs B IPUKIIATHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
nporiecca, 3a1laHHOTO (OPMYIIOH HiTH rpaduKoM;

- cBOOOIHO OMEpPUPOBATH MOHATUSMH: IEpPBOOOpa3HAs, OIpPEACIEHHBIA HHTErpall,
HAXOJUTh TIEPBOOOpA3HBIC AIIEMEHTAPHBIX (DYHKIUH ¥ BBIYUCIATH HMHTErpayl 1mo QGopmyie
Hrrorona—Jleiiounma;

- HaXOJIUTh TUIOIIAIU TIOCKUX (PUTYp 1 0OBEMBI TEIl C ITOMOIIBIO UHTErpaa;

- UMETh NPEJCTaBICHUE O MaTEMaTHYECKOM MOJICIMPOBAHUM Ha NMPUMEPE COCTABICHMS
mudhepeHIMaTbHBIX YPaBHEHHI;

- pemaTh NPHUKJIAIHbIE 33/1a41, B TOM YUCIIE COLUAIBHO-3KOHOMUYECKOT0 U (PU3NYECKOTO
XapakTepa, cpeJICTBaMH MaTeMaTHYECKOT0 aHaJIN3a.

®enepanbHas padouasi nporpamMmma yuedHoro kypca «['eomerpusi».

IlosicHuTeILHAA 3aMUCKAa.

l'eomeTpus sBhsieTcss OAHMM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPETHEro O0OIero
o0pa3oBaHMs, TaK Kak 00ecreunBaeT BO3MOKHOCTh U3YUEHUs JUCIHUILINH €CTeCTBEHHO-HAYYHON
HANPaBIEHHOCTU U MPEIMETOB F'yMaHUTapHOro Iukia. Jloruueckoe MbluieHue, GopMupyeMoe
P U3YYeHUH 00YYaIOIUMUCS TIOHATUHHBIX OCHOB T€OMETPHUH, MPHU JI0KA3aTEIHCTBE TEOPEM H
HOCTpO@HI/II/I IICITOYKH JIOTHUYCCKUX yTBep)K)IeHHﬁ HpI/I pemeHI/m FeOMeTpI/I‘—IeCKI/IX 3aja4, YMeHI/Ie
BBIABUT'aTh U OHpOBepFaTB TUITIOTE3bI HeHOCpeJICTBeHHO I/ICHOJ’ILSYIOTCSI HpI/I peHIeHI/II/I 3a1a4
eCTeCTBeHHO-HayIIHOFO IUKJIa, B HaCTHOCTH CI)I/ISI/I‘IGCKI/IX 3agad.

Ilens ocBoeHus mporpaMmbl ydeOHOTO Kypca «l'eoMeTpusi» Ha yriayOoJ€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAIBHBIX CHOCOOHOCTEH OOy4arommxcs MNpU H3YyYEeHHUH TEOMETPUHU, Kak
COCTaBIsIONIEH mpeaMeTHON oOmactu «MaremaTuka U HHPOpMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPHOOPETEHUS U HMCIOJIH30BaHUSA OoJiee TIIYOOKUX T€OMETPUYECKHX 3HAHWHA U
NENCTBUH, CHENU(PUUHBIX T€OMETPUH, U HEOOXOJUMBIX Ui YCHEIIHOTO MPOQEeCCHOHATHHOTO
00pa3zoBaHms, CBA3aHHOTO C MCIIOJIB30BAaHNEM MaTEMaTHKH.

Ilpuopumemnvimu  3a0auamu Kypca 2eomempuu Ha  Y2ayOiaéHHOM  YpO8He,
PACUUPAIOWUMU U YCUTUBAIOWUMU KYPC 0306020 YPOBHA, AGNAIOMCA:

- paclIiMpeHUe TPEACTABICHUS O TEOMETPUM KakK YacTH MHUPOBOM KYyJIbTYphl U



dbopMUpOBaHKE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

- (opMupoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (HUrypax KaK O BaKHEHIIUX
MaTeMaTHYECKUX MOJENAX, TIO3BOJIAIONIMX ONMCHIBATH W M3y4yaTh pa3HbIe  SIBICHUA
OKpY’KaloIIero MHpa, 3HaHHE MOHATHHHOTO ammapara mo pasaeny «CrtepeoMmerpus» ydeOHOTo
Kypca reOMeTpuH;

- ¢dopMupOBaHHE YMEHHUS BIAJE€Th OCHOBHBIMU MOHSATHSIMH O HPOCTPAHCTBEHHBIX
durypax ¥ MX OCHOBHBIMU CBOWCTBAaMH, 3HaHHE TeopeM, (pOpMya M yMEHUE UX IPUMEHSATbH,
YMEHHsI I0Ka3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

- (opMupoBaHHE yMEHHUs paclo3HaBaTh Ha 4YEpPTEkKaxX, MOJENISIX U B PEATbHOM MHPE
MHOTOTPAaHHHKH U TeJla BpaIlleH!Us, KOHCTPYUPOBATh T€OMETPUIECKHUE MOJICIH;

- (QopmupoBaHHWE TIOHUMAaHHUS BO3MOKHOCTH  AKCMOMATHYECKOTO  IOCTPOCHUS
MaTeMaTHYECKUX TEOpHil, (HOpMUpOBAHHE MOHUMAHH POJM AKCHOMATHUKH IPH IPOBEIACHUU
pacCyXIEHHI;

- (opMuUpOBaHUE yMEHHUS BIAJCTh METOJAAMH JIOKA3aTENbCTB M aITOPUTMOB pEIlICHUS,
YMEHHSI HX TPUMEHATh, MPOBOJIUTH JIOKa3aTelIbHbIE PACCYKIEHUS B XOJE pEIICHUS
CTEpEOMETPUYECKUX 33Jady U 3aJad C MPaKTHUYECKUM CcojepkaHueM, (opMHupoBaHHE
NpEJCTaBICHUsT O HEOOXOJUMOCTH JIOKA3aTeIbCTB MPU OOOCHOBAaHHMHM MaTEMaTHUYECKHUX
YTBEP)KICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYXKICHUH;

- pa3BUTHE W COBEPUICHCTBOBAHHME WHTEIUIEKTYAJIBHBIX M TBOPYECKHX CHOCOOHOCTEH
00y4aromuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBIIICHHS], THTEpeCca K N3y4EHHIO TEOMETPUH;

- ¢dopMupoBaHue (GYHKIIMOHATHHOW TPaMOTHOCTH, PEIIEBAHTHOM TE€OMETPUHU: YMEHUS
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYallUAX W MPH H3yYEeHUH APYTUX yYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEHl U 3aKOHOMEPHOCTEH, MOAENUPOBAHUS pEANbHBIX CHUTYyallMil, HCCIeI0BaHUs
MOCTPOCHHBIX MOJIEJIeH, UHTEPIPETAINH MTOTYICHHBIX PE3YIbTATOB.

OcHosHbIMu codeprcamebHbIMU AuHUAMU Y4edHno2o Kypca «l'eomempusay ¢ 10-11
Kknaccax aenawmcea: «lIpsMple U MIOCKOCTH B HpOCTpaHCTBe», «MHororpanHukm», «Tena
BpaIICHUS», «BEKTOPBI M KOOPJMHATHI B IPOCTPAHCTBEY, «J{BIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe B PI'OC COO tpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMI,
pElIeBaHTHBIX T€OMETPHUH Ha yriryOonéHHOM ypoBHe oOyuenus B 10—11 kmaccax, OoTHOCHUTCS KO
BCEM COJEpXATeNbHBIM JIHHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTHYECKHX YMEHUUN
pacmpefieNiieTcsi HE TOJbKO MO COJEpKaTeIbHBIM JUHUSM, HO U MO TojaM OOydYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjlbTaTaM  OCBOEHUS
®denepanbHON paboueill MpoOrpaMMBbl, paclpeieIEHHBIM 0 ToJaM 00y4YeHHUsI, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MNPUHIUIHUAIBHBIM BOIpocaM oOydaromuecs
oOpalainuch HEOJHOKPATHO, 4YTO I[IO3BOJISIET OPIraHHU30BaTh OBJAJCHUE TE€OMETPUUYECKUMU
MOHATUSMH W HaBBIKAMH IIOCIIEJOBATEIFHO M IOCTYIATENBHO, C COOJIOJCHWEM TPUHIINIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY T'€OMETPUUYECKHUX
IpeCTaBiIeHUH 00yUYaloMXCsl, paciupss U yrayonsas e€, oOpas3ys NMpOYHbIE MHOXKECTBEHHBIE
CBSI3H.

Ilepexo0 k uszyuenuio ceomempuu Ha yenyo1éHHOM YyPOGHE NO3601AEM:

- co3marb ycnoBus Ui nuddepeHrmanui o0ydeHusl, MOCTPOSHHS HHINBUIYaTbHBIX
00pa3oBaTeNbHBIX  MPOTPaAMM, obecrieunTh  yrayon€HHOE  HW3Y4YEHHE  TEOMETPHUU
KaK COCTaBJISIIONIEH yueOHOTO IpenMera «MaTemaTukay;

- IOJATOTOBUTH O0YYAIOMINXCA K MPOAOIKEHUIO U3YUeHHsI MaTEMAaTUKH C y4ETOM BbIOOpa



Oynymeir mpodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXIy OOMUM M TPOo(ecCHOHATLHBIM
0o0pa3zoBaHHEM.

OOmiee 4ncCiIoO 4acoB, PEKOMEHIOBAHHBIX U M3Y4EHHUs Y4eOHOro Kypca «l eoMeTpus»
Ha yriyosieHHoMm ypoBHe — 204 daca: B 10 xnacce — 102 yaca (3 gaca B Hegemo), B 11 kiacce —
102 gaca (3 gaca B HeZEIIO).

Conep:xanue o0yuenus B 10 kiacce.

Ilpamvie u nnockocmu 6 npocmpancmee.

OcHoBHbIE IOHATHS cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTb, TPOcTpaHcTBO. [IoHsATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosioskeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAIIJICIIbHBIE U
cKpeluBaromuecs npsamele. [Ipu3Haku ckpemuyBaomuxcs npsmbix. [lapannenbHOCTh IPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHbIE IPSMbIE B IPOCTPAHCTBE, MapalIeIbHOCTh TPEX
OpsSIMBIX, MNApaUIEJbHOCTh NpSMOM M IIOcKocTH. IlapamnenpHoe W LEHTpasbHOE
IpOEeKTHpOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajuIeIbHOIO MPOEKTUPOBAHUSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJI
MEXy IPSAMBIMU B IpocTpaHCTBeE. [lapamienbHOCTh IIIOCKOCTEH: NapasuleiabHbIEe IJIOCKOCTH,
CBOICTBA MapaJlIeNIbHBIX TuIOcKocTer. [IpocTeiimme npocTpaHCTBEHHBIE (DUTYPBI HA MIIOCKOCTH:
TETpas3p, Napajuieienue, IOCTPOSHUE CEUCHUI.

[lepneHuKynsIpHOCTh OPSIMOM M IJIOCKOCTH: IEPHEHAMKYJISIPHbIE MpsIMblE B
IPOCTPAHCTBE, MpsIMblE NapauleJIbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEPIEHIUKYJIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O NpsIMOW NEpHEHAUKYJISAPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMs (PUTYPBI HA IIIOCKOCTb.
[TepieHAUKYIAPHOCTD TUIOCKOCTEN: PU3HAK NEPIEHINKYISIPHOCTH ABYX IUIOCKOCTeN. Teopema
0 TPEX MEPHEHAUKYIAPAX.

Yriel B NPOCTPAaHCTBE: Yrojl MEXKIAy MNPSIMOM M INIOCKOCTBIO, JBYI'DAaHHBIA YOI,
JUHENHBIN yrojl ABYTPaHHOrO yria. TpEXrpaHHbIM U MHOTOrpaHHbIe yribl. CBOWMCTBA MIOCKUX
YIJI0B MHOTOrpaHHOro yriia. CBOHCTBA IUIOCKMX M JIBYTPAHHBIX YIVIOB TPEXTPAHHOIO YIJIA.
Teopembl KOCUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOI'O YIJIA.

Mnozozpannuku.

Bunel MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas npusma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN NapajuleJienunes; U ero cpolcTBa. KpaTyaliime IyTM Ha IOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamumma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMmuibl. CBoiicTBa péOep u OOKOBBIX IpaHei
npaBWIbHON mUpaMubl. [IpaBuibHbBIE MHOTOIpaHHUKHU: TMpaBWIbHAS TNpU3Ma M IpaBHIIbHAS
nUpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUPaMUJia U MPaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
0 NPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3/P, AOJAEKAAP U UKOCABP.

Brruucrienue 31eMeHTOB MHOTOIpaHHUKOB: p&Opa, auaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAAb OCHOBAHMUW, TEOopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWJIbHON MUpaMUIbl, TEOPEMa O MJIOIAAN YCEUEHHON MUpaMUIbI.

CumMeTpusi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPaBUIIbHBIX MHOTOIPAHHUKOB.
CuMmMeTpuss B NpPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETPHUS IapajuIeNICUIEad, CHMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPAaBUIBHON TUPAMU/IBL.



Bexmopul u koopounamut 6 npocmpancmee.

[loHsTHA: BEKTOP B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPbl KOJUIMHEApHbIC, COHANPABICHHBIE W IPOTHUBOIIOJIOXKHO HAINPABICHHBIE BEKTOPBI.
PaBenctBO BekTOpOB. JIEMCTBHS C BEKTOPAMHU: CJIOKEHUE W BBIUUTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXXEHUE BeKTopa Ha uucio. CBOHCTBAa CII0KEHHUS BEKTOPOB.
CBolicTBa yMHOXEHUS BeKTOopa Ha 4ucio. lloHarme komrianapHele BekTOpbl. llpusnax
KOMIUIAHAPHOCTU TPEX BEKTOpOB. lIpaBuio napamienenunena. Teopema o pa3iiokeHUN BEKTOpa
0 TpéM HEKOMIUIAaHApHBIM BeKTopaM. lIpsMoyrosbHas cucremMa KOOPAHMHAT B IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MEXIy KOOPAMHATAMH BEKTOpAa M KOOPAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE POU3BEECHUE BEKTOPOB.

Coaep:xanue o0yuenus B 11 kiacce.

Tena epawienus.

[loHATHS: UMIMHApPUYECKAsh IMOBEPXHOCTh, KOHUYECKAash IMOBEPXHOCTbh, chepuyeckas
IOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxxkeHue Ten BpalleHus Ha I0cKocTU. Pa3BépTka munuHapa u konyca. CuMmeTpust
cthepsl 1 mapa.

O6béM. OcHoBHbIE cBolcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJILHOTO
napajienenunena u cueactsus u3 He€. OO0bEM NpPAMOM W HAKIOHHON NPHU3MBI, IHIUHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOr0 CETMEHTA.

KomOuHanmu Ten BpamieHHs W MHOTOTpaHHHMKOB. [Ipu3Mma, BmHcaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOTOTPaHHMK WJIN TEJIO BPALLCHMUS.

[Tnomans MOBEpXHOCTH LMIMHIpPA, KOHYca, Iulomaas chepbl u e€ yacteid. [lomodue B
npoctpanctBe. OTHomeHne 00BEMOB, IUIOmAAEH MOBEPXHOCTEH MOAOOHBIX  QUryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHune 3agady Ha IUIOCKOCTH € HUCIHOJIb30BAHHUEM
CTEpPEOMETPUUYECKIX METOJIOB.

[locTtpoenne cedyeHHid MHOTOTPAHHMKOB W TeJl BpAlllEHUS: CEUEHUs IWINHIpPA
(mapamienbHO W TEPHEHAMKYISAPHO OCH), CEUYCHHS KOHyca (MapauielbHOE OCHOBAHHUIO M
poXoJsllee Yepe3 BEpUIMHY), CEUeHHs L1apa, METOJbl MOCTPOCHMs CEYEHUIl: METOJ ClIeJIOB,
METO]I BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

Bexmopul u koopounamut 6 npocmpancmee.

BekTops! B ipocTpancTBe. Onepanuy HaJ BEKTOpaMu. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHHs. [IpsAMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEIIeHNN T€OMETPUYECKUX 3a/1a4.

Heusicenus 6 npocmpancmee.

JBwxeHust mpoctpaHctBa. OtoOpaxeHus. [IBiwkeHuss u paBeHCTBO ¢uryp. OO6mue
CBOMCTBa JBWXKEHUN. Bunbpl ABM)KEHHI: NapajlielbHBIA INEPEHOC, LEHTpajbHas CUMMETPUS,
3epKajbHasi CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust nonodus. Ilpsmas u chepa
Olinepa.

Ilpeomemmnonie pezyromamot no omoeavHblm memam yyedonozo Kypca «I'eomempusy. K
konuy 10 knacca odyuarowuiica nayyumcs:



- CBOOO/IHO OTIEpUPOBATH OCHOBHBIMHU MOHATHSMU CTEPEOMETPHH MPH PELICHUH 337124 1
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUIA;

- TPUMEHATh AaKCHOMBI CTEPEOMETPUU U CJHEICTBHS M3 HHUX TPH PEIICHUH
reOMETPUUECKUX 3a]1a4;

- KJaccu(UIMpPOBaTh B3aMMHOE PACIIONOKEHHUE MPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TIOCKOCTEH B TIPOCTPAHCTBE;

- CBOOOJIHO ONEpPUPOBATH MOHATHAMH, CBSI3aHHBIMHU C YIJIaMH B IPOCTPAHCTBE: MEXKIY
HPSMBIMH B IPOCTPAHCTBE, MEKIY MPSIMOH U TIIOCKOCTBIO;

- CBOOOHO OTIEpUPOBATh MOHATHAMH, CBI3aHHBIMU C MHOTOTpPaHHUKAMU;

- CBOOOJHO pAacHO3HABAaTh OCHOBHBIE BHJbI MHOTOTPAaHHHMKOB (TIpH3Ma, MHPaMHIA,
IPSIMOYTOJIBHBIN MapajuieNenunen, Kyo);

- KJ1accu(pUMpoBaTh MHOTOTPAHHUKH, BEIOWPAst OCHOBaHMS ISl KJIacCU(UKAIIH;

- cBOOOJHO OMEpPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IUTOCKOCTBIO;

- BBIIIOJIHATH NapauIebHOE, ICHTPAJIbHOE U OPTOTOHAILHOE MIPOSKTUPOBaHUE QUTYp Ha
IUIOCKOCTB, BBITOJIHATH H300pakeHHst (PUTYpP Ha ITIOCKOCTH;

- CTPOUTH CEYEHUS] MHOTOTPAHHHKOB PAa3IMYHBIMU METOJIAMH, BBINOJHATH (BHIHOCHBIC)
TUTOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (UTYp: BHII CBEpXY, COOKY, CHU3Y;

- BBIYHCIATH IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (MIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TEJI C MPUMEHEHUEM (HOpMyIT;

- CBOOOJHO OIEPHPOBATH MOHATHUSAMH: CHUMMETpPHUSI B IPOCTPAHCTBE, IEHTP, OCh H
IUIOCKOCTH CHMMETPHH, LIEHTP, OCh ¥ TNIOCKOCTh CHMMETPHH (DUTYPHI;

- cBOOO/IHO ONEpUpPOBaTh MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
HPOCTPAHCTBE;

- BBIMOJIHATH ACUCTBUS HaJl BEKTOPaMU;

- pewmiaTh 3aJauyd Ha J0Ka3aTeIbCTBO MAaTE€MaTUYECKMX OTHOLIEHHH M HaXOXJeHHe
TE€OMETPUYECKUX BEITUYWH, IPUMEHSS H3BECTHBIC METOBI TIPU PEUICHUH MaTeMaTHUECKUX 3a/1a4
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXKHOCTH;

- IPUMEHATH MPOCTEHUIIHNE MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMBI IIPY PEUICHUH CTEPEOMETPHUYUECKUX 3a]1aY;

- U3BIEKaTb, INpPeoOpa3oBbIBATh M  HHTEPNPETHPOBATH  MHPOpPMAIUIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaxX U PUCYHKAX;

- IPUMEHATH MOJYUYEHHBIEC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh M aHAIU3UPOBATh PEallbHbIC
CUTYyallud, NPUMEHATh M3Y4YECHHBIE MOHATHS B TMPOILECCe IMOMCKA DPELIeHHs MaTeMaTHYeCKH
chOpMyYITHPOBaHHOW TPOOIEMBI, MOACTUPOBATh pPEANbHBIC CHTYyallMd Ha S3bIKE T€OMETPHH,
UCCIIEIOBATh IOCTPOCHHBIE MOJIEN C HCIIOJIb30BAaHHEM T'€OMETPHUYECKUX TOHSATHH U TEOpEM,
ammapara anreOpbl, pemaTh MPaKTHIeCKUE 33a49H, CBI3aHHBIC C HAXOKICHUEM T€OMETPUIECKIX
BEJINYWH;

- UMETh MPECTaBICHUS 00 OCHOBHBIX ATaIaX pa3BUTHsI T€OMETPUH KaK COCTABHOM YacTH
byHaaMeHTa pa3BUTHsI TEXHOJIOTHIA.

IIpeomemmuoie pe3ynromamol no omoenvHvim memam yueonozo Kypca «I'eomempusny. K
konuy 11 knacca odyuarouwguiica Hayyumcsa:

- CBOOOJIHO OTIEPUPOBATH MOHATHSIMH, CBS3aHHBIMU C WIMHIPUYECKON, KOHWYECKOH U
chepryeckoit TOBEPXHOCTAMHU, OOBSICHITH CIIOCOOBI ITOTYUEHHUS;



- OIIEPUPOBATh MOHATUSAMH, CBA3AHHBIMHU C TEJAMU BPAILCHUSA: LUIMHAPOM, KOHYCOM,
cdepoit u mapom;

- pacro3HaBaTh Tejia BpalleHus (IMIMHAP, KOHYC, cdepa U map) U 0ObIACHATH CIIOCOOBI
[IOJIyYEHUS TeJl BpallleHUs;

- KJTaccu(hUIMPOBATH B3aMMHOE PACIIONOKEHHE CHEPHI U TNIOCKOCTH;

- BBIUUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpAIIEHUs, OOBEMBI U
IUIONIAA TIOBEPXHOCTEH MHOIOIPAaHHHUKOB M Tel BpAallleHHUs, TIE€OMETPUYECKHX Tel C
IpUMEHEHHEM (OopMyII;

- CBOOOJIHO ONEpUpPOBATh MOHATHSIMHU, CBA3aHHBIMU C KOMOMHAIUMSAMM TeJ BPALICHUS U
MHOTOTPaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cepy M ONMUCAHHBIA OKOJIO cdepsl, cdepa,
BIIMCAHHAsl B MHOIOTPAHHUK WUJIU TEJIO BPAIICHHUS;

- BBIYMCIISITh COOTHOILICHHUS MEXAY IUIOIAAIMHU MOBEPXHOCTEH U 00bEMaMU MOTOOHBIX
TE,

- u300paxkaTh H3ydaeMmble (UTYpbI, BBIIOJHATH (BBIHOCHBIE) IUIOCKME YEPTEXU W3
PUCYHKOB MpPOCTBIX OOBEMHBIX (UIYp: BUA CBEpXy, COOKY, CHHM3Yy, CTPOUTh CEUEHMS Tell
BpalllCHUs;

- U3BJEKaTb, MHTEPIPETUPOBAaTH U  MpeoOpa3oBbIBaTh  HMH(POpPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX;

- CBOOOJJHO ONIEpUPOBATH MTOHATHEM BEKTOP B IIPOCTPAHCTBE;

- BBIIIOJIHATH OIIEpALK HaJl BEKTOPaMU;

- 33/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHUCTEME KOOpMHAT;

- pemarb TIeOMETPUYECKHE 3aJauyd Ha BBIUHUCICHUE YIVIOB MEXAY NPSAMBIMU U
IUIOCKOCTSIMH, BBIYHCICHHE PACCTOSIHUM OT TOYKM 10 IUIOCKOCTH, B LI€JIOM, HAa IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METOAA TP PELICHUH;

- cBOOO/IHO ONEpUPOBATh MOHATUSAMM, CBA3aHHBIMU C IBUKEHUEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBM)KCHUH;

- BBINOJHATh HM300paXK€HUsST MHOTOTPAHHMKOM M TE€J BpAIIeHMs MpH NapajlieIbHOM
MIEPEHOCE, LIEHTPAIBHON CUMMETPUH, 3€PKAJIbHOM CUMMMETPHUH, IPU ITOBOPOTE BOKPYT MPSIMOM,
npeoOpa3oBaHusl OI00MS;

- CTPOMUTDH CEUEHUS] MHOTOTPAaHHUKOB U TEJI BPAIICHUsI: CEUEHUs HWIMHIpa (TapaiieabHo
U TIEPIEHIUKYJISIPHO OCH), CeueHHs] KOHyca (IapajjieIbHOe OCHOBAHUIO M MPOXOAsIIee depe3
BEpIINHY), CeUEHHs 11apa;

- HUCIOJIb30BAaTh METOJbI IOCTPOEHUS CEUEHUH: METOJ CIIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MIOCKOCTH;

- IOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHMUS;

- TPUMEHATh TeoMeTpHYecKue (QakThl s pELIEeHUS CTEPeOMETPUYECKUX 3ajad,
MIPEIOJIaratoiuX HECKOJIbKO IIAroB pEIIeHHUs, €CIH YCIOBHs MPUMEHEHUs 3a/laHbl B SIBHOM U
HEesIBHOU (opme;

- pemarh 3aJayd Ha JIOKA3aTelIbCTBO MAaTEMAaTHMYECKUX OTHOIICHHUH W HaXOXKICHHE
FEOMETPUUECKUX BEJINYMH;

- IPUMEHSTHh IPOIPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
pEIIEHNN CTEPEOMETPUUECKHX 33/1a4;

- MPUMEHATHh I[OJIyYeHHbIE 3HAHMS Ha TPAaKTUKE: CpPaBHUBATh, AHAJIU3UPOBATH U
OLICHMBATh DPCAIIbHBIE CUTYallUd, NPUMEHATh HM3YyYEHHBIC IIOHATHS, TEOPEMBI, CBONCTBA B
npolecce MOUCKAa PELICHUs MaTeMaTH4ecku c(OpMyIHMpOBaHHOM MpoOIEMBl, MOJEINPOBATh
pEalbHBIE CHUTyallUM Ha A3BIKE TE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIH C



UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TMOHSATHA W TeopeMm, ammapara anredpbl, peliarhb
IIPAKTUYECKHE 3a]1a4M, CBA3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKUX BEINYUH;

- UIMETb IIpeCTaBICHUS 00 OCHOBHBIX dTalax pa3BUTUS TEOMETPUN KaK COCTaBHOM 4acTu
dyHaamMeHTa pa3BUTHS TEXHOJIOTHIA.

DenepajbHasi padbouyasi nporpaMmma yue0Horo kypca «BeposiTHOCTb U CTATHCTHKA.

IHosicHuTeIbHAS 3alIUCKA.

VueOnblii Kypc «BepoATHOCTh M CTAaTHCTHKa» YIIIyOJIEHHOTO YPOBHS SIBIISICTCS
IPOJIOJKEHHEM U Pa3BUTHEM OJJHOMMEHHOTO Y4eOHOTo Kypca yriyOJI€HHOTO YPOBHS Ha yPOBHE
cpeanero ooOmiero oOpa3zoBaHMA. Y4YeOHBIH Kypc MpeaHa3HadyeH i (GopMupoBaHUS Y
00y4aroluXCcsl CTAaTUCTUYECKOW KYJIbTYpPbl M IOHMMAHUS pOJIM TEOPUU BEPOSTHOCTEH Kak
MaTEeMaTUYECKOI0 MHCTPYMEHTA JUIsl U3YYEHHUs CIy4allHbIX COOBITUH, BEIMYHMH U IIPOLIECCOB.
[Ipn m3yyeHnn Kypca 0OOTamialoTCsi MPEACTaBICHUS OOYYarOUIMXCS O METOAAX HCCIIECIOBaHHS
U3MEHYMBOTO MHpa, Pa3BUBACTCS IOHMMAaHHE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYeCKUX
METOJIOB TIO3HAHMS KaK HEOThEMJIEMOW YacTH COBPEMEHHOIO €CTECTBEHHO-HAyYHOTO
MHPOBO33PEHHUSL.

Conepkanrie y4eOHOT0 Kypca HalpaBICHO Ha 3aKpEIUICHHE 3HAHWMA, MMOJYYCHHBIX MPH
U3y4YCHUH Kypca Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMsI, U HA Pa3BUTUE MPEACTABICHUN O
cnyqaf/iHbe BCJIIMYMHAX U B3aUMOCBA3AX MCXKIY HUMHU HA BAXHBIX MMPUMEPAX, CHOKCTBI KOTOPBIX
HOYEPIHYTHI U3 OKPYKAIOIIEro Mupa. B pedynbrare y 00ydarommxcs J0JKHO ChOpMUPOBATHCS
Ipe/ACTaBICHUE O Haubonee YyMOTPEOMTENbHBIX M OOMMX MaTeMaTHYeCKHX MOJIEIX,
UCTIONIB3YEeMBIX ~ JUISL  OIMCAHUS  AHTPOIIOMETPUYECKMX M JIeMOTpadUYecKuX BEIMYHUH,
NOTPEITHOCTEH B pa3fiUyYHBbIE pOJa W3MEPEHMSX, [UIMTEIBHOCTH O€30TKa3HOW palboThI
TEXHHYECKHX YCTPOMCTB, XapaKTEPUCTHK MAacCOBBIX SIBICHMH M TIPOIECCOB B OOIIECTBE.
VYueOHbIlE Kypc sBIsieTcss 0a30il JIsI OCBOCHHS BEPOSITHOCTHO-CTATHCTHYECKHX METO/IOB,
H€06XOI[I/IMBIX crienyaiaucTaM HE TOJIbKO MHKXCHCPHBIX CHeHHaJ'IBHOCTCfI, HO TaK>X€ COIIMaJIBHBIX
U TICUXOJOTMYCCKUX, IMOCKOJBbKY COBPEMCHHBLIC O6HICCTB€HHBIC HAayKH B 3HAYNTEIILHOM MEpPE
WCIIOJIB3YIOT alllapaT aHajiu3a OoyblmMX JaHHbIX. LleHTpanpHyr0 dYacTh ydeOHOTO Kypca
3aHUMaeT OOCYXKICHHE 3aKoHa OONBIIMX 4YHCel — (YHIAMEHTAIBHOTO 3aKOHAa MPHUPOIIBI,
MMEIOIET0 MaTeMaTHUECKYIO (OpMaN3aIHIo.

B coomeemcmeuu c yKazaunviMu yenAMuU 6 CmMpyKmype yuebH020 Kypca
«Bepoamnocmy u cmamucmukay Hna yeAyonéHHOM  YpOGHe  6blOENEHbL  OCHOGHDblE
cooeprcamenvhsle nunuu: «CiydaitHbie COOBITHS U BEpOATHOCTH» U «CiTydaiiHble BETUUUHBI U
3aKOH OOJIBIINX YHCEI.

[ToMrUMO OCHOBHBIX JIMHMA B YYEOHBIM KypC BKJIFOUYECHBI JIEMEHTHI Teopuu TpadoB u
TEOPUU MHOXKECTB, HEOOXOIMMBIC JIJIsI TOJTHOIICHHOTO OCBOSHHS MaTepualia TaHHOTO y4eOHOro
Kypca 1 CMCKHBIX MaTEMaTHYCCKUX y‘-Ie6HI)IX KYpCOB.

Conepxxanne nuHNHM «CiydaifHbIe COOBITHSI M BEPOATHOCTH» CIY)KUT OCHOBOH ISt
(GopMUpOBaHUSI TPEINCTABICHUH O pPACHpPENCICHUN BEPOSTHOCTEH MEXAy 3HAYCHUSIMHU
CIly4allHBIX BEJMYMH. BakHYI0 9acThb B JTOW COAEP)KATEIbHOW JHMHUHM 3aHUMAET HM3y4CHHE
T€OMETPUYECKOT0 M OMHOMHAIILHOTO pacIlpelelieHU W 3HAKOMCTBO C HX HENPEPBIBHBIMU
aHaJIoraMu — IMOKa3aTCJIbHBIM U HOPMAJIbHBIM paClpCaACICHUAMU.

Tembl, cBsI3aHHBIE ¢ HENPEPHIBHBIMU CIyYalHBIMH BEJIIMYMHAMU U PACHPEICICHHSIMHU,
aKICHTUPYIOT BHUMAaHHE OOYYarOIIMXCS HAa ONMCAaHUM WM WM3YYCHHU CIIyYalHBIX SIBICHUH C
IIOMOIIBIO HENpephIBHBIX (yHKIMi. OCHOBHOE BHHMMAaHHME YACISACTCS IIOKA3aTeIbHOMY |



HOPMaJIbHOMY PacCIpECICHUSM.

B yuyeOHOoM Kypce mpenycMaTpUBaeTCsl O3HAKOMUTEIBHOE HW3YUCHHE CBSI3U MEXIY
CIIy4yaiiHBIMU BETMYMHAMH U ONHCAHHE TON CBS3U C MOMOMIBIO KO (DUIIMEHTA KOPPEISIUN 1
€ro BBIOOPOYHOTO aHajora. JTH D3JEMEHTHl COJEpKaHHUA pPa3BUBAIOT TeMy «Jlnarpammsl
pacceuMBaHMs», HM3YYCHHYI0 HAa YpOBHE OCHOBHOTO 00mIero o0pa3oBaHHs, U BO MHOTOM
ONUPAIOTCA HAa CBEJICHUS U3 KypCOB alreOpbl U F€OMETPUH.

Emeé onuH a5eMeHT coleprkaHusi, KOTOPbIM MpeularacTcs Ha O3HAKOMMUTEIbHOM YPOBHE
— M0CJIEZI0BATENIbHOCTD CIIyYaiiHbIX HE3aBUCUMBIX COOBITUI, HACTYNAIOIUX B €AMHUILY BPEMEHHU.
O3HakoOMJIEHHE C paclpe/ielieHueM BEepOSITHOCTEH KOJIMYeCTBa TaKUX COOBITMH HOCHUT
pa3BUBAIOIIMN XapaKTep U SBISIETCS aKTYAJIbHBIM Ui OyAyIIuX aOUTYpHUEHTOB, MOCTYIIAIOLINX
Ha Yy4yeOHbIE CHEUUATBHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMH HAyKaMH, IICHXOJOTHEH H
yIPaBICHUEM.

OO1m1ee 4nciI0 4acoB, PEKOMEH/I0OBAaHHBIX IJIsl H3y4eHHs yuyeOHOoro Kypca «BeposTHOCTh 1
CTAaTHCTHKA» Ha yriiyosieHHOM ypoBHe — 68 uacos: B 10 knacce — 34 gaca (1 yac B Henemo), B 11
kiacce — 34 gaca (1 gac B Heneno)

Conep:xanue 00yuyenus B 10 kiacce.

I'pad, cBa3ublii rpad, mytu B rpade: uukisl U nenud. CteneHb (BaJeHTHOCTb) BEPIINHBI.
['padst Ha TOoCcKOCTH. [lepeBbsi.

CrnyyaiiHble 3KCIEPUMEHTHI (OIBITHI) U CIIy4alHbIE COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxonpl). BepositTHOCTh ciyyaiiHOro coOBbITHS. BaM30CTh 4acTOTHI U BEPOSTHOCTH COOBITHM.
CrnyyaliHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Omnepauuu HajJ COOBITUSIMU: IepecedyeHue, o0beInHEeHHEe, TPOTUBOIOIOXKHBIE COOBITHUS.
Juarpammsl Diinepa. @opmya ClI0KEHUS BEPOATHOCTEN.

YcnoBHas BEpOATHOCTb. Y MHOKEHHUE BEPOATHOCTEN. J[epeBO Ci1ydyaliHOro dKCIIEpUMEHTA.
®opmyina noiHoi BeposaTHocTu. Popmysna baiteca. HezaBucumble coObITHS.

bunaphbIii ciyyaiiHblil ONBIT (MCHIBITAHUE), yCIIEX U Heynada. He3aBucumble HCIIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUN 10 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucno
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa.

Cepust He3aBUCHMMBIX ucnblTaHud bepHymmu. CnyyaliHblii BBIOOp U3 KOHEUHOMU
COBOKYITHOCTH.

CnyuaitHas BenuuuHa. PacnpeneneHune BeposTHOCTEH. Jlmarpamma pacnpeneneHus.
Onepaunyn Hax ciaydyallHBIMM BeluuMHamu. buHapHas coiydaiiHas BenuunHa. [Ipumepsr
pacripesielieHuil, B TOM 4HClIe TeOMETPUUECKOe U OMHOMUAIIBHOE.

Conep:xanue o0yuenus B 11 kiacce.

CoBMeCTHOE paclpeleieHue IBYX CIIy4alHbIX BeIWYMH. He3aBHCUMBIE CilydaiiHbIE
BEJIMYMHBI.

Matematuueckoe OXHAaHUE CIydalHON BenuuuHbl (pacmpenenenus). Ilpumepst
IIPUMEHEHHUS MAaTeMaTU4eCKOro OXKUAAaHWs (cTpaxoBaHue, JoTepesd). MaTtemaruueckoe
OXKulaHue OMHApHOW Ciy4aiiHOM BenMuuHBI. MaTeMaTH4ecKoe OKHAAHUE CYMMBI CIy4alHBIX
BeIMYMH. MaTtemMaTHuyeckoe 0K 1aHue FreOMETPUIECKOr0 1 OMHOMHMAIBHOTO paclpeieeHuH.

Jlucriepcuss M CTaHAAPTHOE OTKJIOHEHHWE CIIydyailHOH BEJNWYMHBI (pacmpeneneHus).
Hucnepcuss OMHapHOM ciydaliHOW BeMMUYMHBI. MaTeMaTHdecKkoe OXXKHUIaHHe MPOU3BEACHUS U
JUCTIEpCUsl CYMMBbI HE3aBUCHUMBIX CIy4yallHBIX BENUWYMH. Jlucnepcus u cTaHAapTHOE OTKIOHEHHE
OMHOMMATIBHOTO paclpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKIOHEHHE TE€OMETPUYECKOTo
pacnpeneieHusl.

HepasenctBo YeObméBa. Teopema YeOwnméBa. Teopema bepHymau. 3akoH OobIINX



yucen. BbeiOOpouHbIli MeTOj uccienoBaHuil. BriOopouHbie xapakTepucTukd. OleHHUBaHUE
BEPOSTHOCTH COOBITHS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpoCTEHIIMX THUIOTE3 ¢ TOMOIIBIO
U3Y4YEHHBIX PaCIpeICICHUN.

HenpepsiBable ciydaiinble BesuuHbL. [Ipumepsl. OyHKIMA IIIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpelelieHHe U €ro CBOMCTBA. 3ajaud, HPUBOJALIME K
[IOKA3aTeIbHOMY PpACIpPENeICHHUI0. 3ajadd, NPUBOIAIIME K HOPMAJIbHOMY PACIpPEAEICHUIO.
OyHKIUSA IUIOTHOCTH BEPOATHOCTH I10KA3aTENILHOIO pacupefeneHus, (QYHKLUUS IUIOTHOCTH
BEPOATHOCTH HOPMaJbHOrO pacnpeneneHuss. OyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOIO
pacnpeneseHusl.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajaud, NPUBOJAALINE K
pacupenenenuro [lyaccona.

KoBapuamust nByx ciydaidHeix BenuuuH. KodQduuueHT IHHEHHONW KOpPEesIuH.
CoBMecTHBIC HAOIOICHUS IBYX BeIWYHUH. BeiOopouHbIil K03 dumuenT koppensuuu. Pazmmane
MEXy JUMHEHHON CBS3bI0 M INPUYMHHO-CIEACTBEHHOM CBsI3bl0. JIMHENHass perpeccus, METoJ]
HAaUMEHBIINX KBaJPATOB.

Ilpeomemmnuie pe3ynvmamol no omoenbHviM memam yuednozo Kypca «Bepoamuocmo u
cmamucmukayn. K xonyy 10 knacca odyuarowuiica nayuumcsa:

- cBOOOJIHO ONEpUPOBATh MOHATUAMU: rpad, ITUIOCKHHA Tpad, CBSI3HBIN rpad, MyTh B
rpade, nenb, HUKJ, JepeBO, CTEIIEHb BEPIIUHBIL, IEPEBO CIyYAHOTO SKCIIEPHMEHTA,

- cBOOOJIHO ONEpPUPOBATH MOHATUSAMU: CIy4YailHBI 3KCIEPUMEHT (OIBIT), Ciy4ailHoe
coObITHE, AJIEMEHTapHOE Cily4ailHOe COObITHE (RJIEMEHTapHbI HMCXOJ) CIIy4allHOrO OIbITa,
HaXOJIUTh BEPOSATHOCTU COOBITUH B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

- HaXOJUTh U (HOPMYIMPOBATH COOBITHS: MepeceueHue, 00beTMHEHNE TaHHBIX COOBITHH,
cOOBITHE, TPOTUBOMOJIOXKHOE JaHHOMY, MCIOJb30BaTh AMArpamMMbl Diijiepa, KOOpAMHATHYIO
OpsAMyl0 s peUIeHHs 3a/1ad, I0JIb30BaThcsd (OPMYINION CIOXKEHHMS BeposATHOCTEH s
BEPOSTHOCTEH ABYX U TpeX CIydailHBIX COOBITUH;

- OIepupoBaTh TMOHATUSMU: YCIOBHAas BEPOSATHOCTb, YMHOXKEHUE BEPOSTHOCTEH,
HE3aBUCHUMbIE COOBITHSI, AEPEBO CIY4YailHOrO 3KCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MOMOIIbIO MpaBUja YMHOXKEHHS, J€peBa CIy4allHOTO OIBITA, UCIONb30BaTh (HOPMYIy IMOJHON
BeposiTHOCTH, opMyiny baiteca mpu peleHuu 3amad, ONpenessiTh HE3aBUCUMOCTh COOBITHI TIO
(dbopmyIie U o OpraHu3alMy CIy4yaifHOro 3KCIepuMEeHTa;

- IPUMEHATh U3y4YeHHble KOMOMHATOpHbIE (OPMYJbI Ul NEPEUUCIICHUs 3JIEMEHTOB
MHOXECTB, JJIEMEHTapHbIX COOBITHM CIy4allHOTO OMbITAa, pELIeHUs 3a7ad 1[0 TEOpUu
BEpPOSITHOCTEM;

- cBOOOHO ONEpUPOBATh MOHATHIMU: OMHAPHBIN CITy4aiHbIN ONBIT (UCIIBITAHUE), YCIIEX
U Hey/aya, He3aBUCHUMbIE UCIBITAaHUS, CEPUsl UCIIBITAHUMN, HAXOJUTh BEPOSTHOCTU COOBITHH: B
CEpUHU UCTIBITAaHUI JI0 IEPBOTO ycrexa, B CEpUH UCHBITaHUN BepHyIu, B OMNbITe, CBI3aHHOM CO
CITy4alfHBIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

- CcBOOOAHO ONEpPUPOBAaTh MOHATUSAMH: CIy4aiiHas BeJIWYHMHA, paclpenesieHue
BEPOSTHOCTEH, TUarpaMMa pacrpesielieHusi, OMHapHas ciy4aiiHas BeIUYMHA, T€OMETPHUYECKOE,
OMHOMMAJILHOE paclpe/ieieHue.

IlIpeomemmnuie pe3ynvmamosl no OMOEIbHBIM MeEMAM yUeOH020 Kypca «Bepoamuocmo u
cmamucmukay. K konyy 11 knacca odyuarowjuiica nayuumcs:

- OIIEPUPOBATh MOHATHAMH: COBMECTHOE DACIpEACIICHUE IBYX CIy4alHBIX BEIUYHH,
UCII0JIb30BaTh TAOJIMILy COBMECTHOIO PAacCIpeAeICHHs IBYX CIy4aiHbIX BEIMYMH Ui BbIICJICHUS
pacnpeneseHus KaXX10M BEITMUNHBI, ONPEICIICHUS HE3aBUCUMOCTH CIIy4aiiHbIX BEJIINYUH;



- CBOOOJTHO OMEpPUPOBATh MOHATHEM MAaTEMATUYECKOIO OXKUIAHUS CIy4alHOM BETMYHHBI
(pacnpenenenus), NMPUMEHATh CBOMCTBA MAaTEMaTHYECKOIO OXKUIAHMS IPU PEIICHUU 3a/ad,
BBIYUCIISITH MATEMATUYECKOE OXKHIaHNEe OMHOMHUAILHOTO M TEOMETPUUECKOTO paclpeieIeHUN;

- CBOOOJHO OIIEPUPOBATh MOHATUAMM: JUCHEPCHUS, CTAHAAPTHOE OTKJIIOHEHHUE CIIy4ailiHON
BEJIMYMHBI, NPUMEHATh CBOICTBA AMCIIEPCUM CIIY4alHOM BEIMYMHBI (pacHpelesIeHUs) IpU
pEelIeHUU 3a1ad, BBIYUCIATH AUCIEPCUI0 U CTAaHIAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro U
OMHOMMAJIBHOTO pacpeAeIeHUH;

- BBIYHUCIATH BBIOOPOYHBIE XapaKTEPUCTHKH 110 JAaHHOW BHIOOpDKE U OLIEHUBATb
XapaKTEePUCTUKN TEHEPAJIbHOM COBOKYMHOCTH JaHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSITHOCTU COOBITUN M MPOBEPSITH IPOCTEHIIME CTAaTUCTUYECKUE THIIOTE3bI,
IIOJIB3YSICh U3YYEHHBIMU PACIPECIICHUSIMMU.
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