112. ®depepanbHaa paboyas nporpamma no y4yeOHOMy npeameTty
"MaTtemaTtuka" (yrnyb6neHHbIN YPOBEHbL).

112.1. denepanbHas pabouas mporpamma 1o ydeOHOMy mpeamery '"Maremaruka"
(ymiyOneHHbIi  ypoBeHb) (mpeaMeTHass oOnactb "Marematuka u  uHpopmaruka') (manee
COOTBETCTBEHHO - IPOrpaMMa 10 MaTeMaTuke, MaTeMaTHKa) BKIIIOUAeT MOSCHUTENbHYIO 3aIIUCKY,
coziepkaHre 00y4yeHus, TNIaHUpPyeMble pe3yJIbTaThl OCBOCHHUS IPOTPaMMBI [0 MaTeMaTHKe.

112.2. TlosicHuTenpHAs 3aMKMCKa OTPayKaeT OOIIME IENIHM W 3a7a4d M3yYeHUsS MaTeMaTHKH,
XapaKTEPUCTUKY TICUXOJIOTHYCCKUX TPEANOCHUIOK K €€ M3YYEHHI0 OOYyYarolIUMHUCS, MECTO B
CTPYKType yueOHOro IiaHa, a TaKXe MOAXOAbl K OTOOpY COIepKaHUsA, K OMNpPEeeNICHUIO
IUITAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYPE TEMAaTUUYECKOTO TIaHUPOBAHHUS.

112.3. Conpepxanue O0OyYeHHS pACKpbIBa€T COJACpPI)KATCIbHBIC JIMHUHU, KOTOPHIC
MpeaaraTcs Ui 00s3aTeIbHOTO M3YYCHHUS B KKIOM KIACcCe HAa YPOBHE CPEIHEro OOIIero
oOpazoBaHusl.

112.4. ITlmanupyeMble pe3yJbTaTbl OCBOCHHS MPOTPAMMBI 0 MAaT€MaTHKE BKIIOYAIOT
JIMYHOCTHBIC, MCTAIIPCAMCTHBIC PC3YIIbTATBI 3a BCChb IICPHUOJ 06y‘-ICHI/I$I Ha YpPOBHC CPCAHCIO
obmiero oOpa3oBaHMs, a TAKXKE MPEIAMETHBIC JIOCTHIKCHHS OOYYAOIIErocsl 3a KaXKIbId TOJ
oOy4JeHus.

112.5. NossAcHUTenbHaA 3anucka.

112.5.1. IIporpamma o mMareMaTuke yriyOJIeHHOTO YPOBHS Jjisi 00ydJaroIIMXCsl Ha YPOBHE
cpenHero oOmiero oopazoBanusi pazpaborana Ha ocHoBe ®I'OC COO ¢ y4eToM COBpEMEHHBIX
MHPOBBIX TpeOOBAaHUH, NPEABABIAEMBIX K MaTeMaTUYeCKOMY OOpa3oBaHUIO, W TPAAULUN
poccuiickoro oOpa3zoBanus. Peanuzanusi mporpaMmbl MO MaTeMaTHKe OOECIIEYMBACT OBJIAJICHUE
KJIIOYEBBIMU KOMITETEHIIUSIMHU, COCTABIAIOIIMMU OCHOBY IJIi CAMOPAa3BUTHS M HEMPEPHIBHOTO
00pa3zoBaHMs, IEIOCTHOCTh OOIIEKYIbTYpHOTO, JIMYHOCTHOTO M IO3HABATEILHOTO PAa3BUTHUS
JUYHOCTH O0YYaIOIIHUXCS.

112.5.2. B mporpamMMe 1Mo MaTeMaTHUKE YYTEHBI UJCU U TOJIOKEHUSI KOHIICTIIIUU Pa3BUTUS
MaremMaTudeckoro obOpazoBaHusi B Poccuiickoit ®enepaunun. Maremarnueckoe oOpa3zoBaHUE
JMOJHDKHO — pemiath  3afady oOecredeHus: HeoOXOAMMOro CTpaHe 4HClia OO0yJaroluxcs,
MaTeMaTHYeCKas MOAr0TOBKAa KOTOPHIX ObLIa OBl IOCTAaTOYHA JJIsl MPOJIOJDKEHUST 00pa30BaHUs 1O
pa3HHqHLIM HaHpaBHeHI/IHM, BKJIFOUas npeno;[aBaHHe MaT€MaTHUKU, MATEMATUYCCKHEC
Hccae0Banusl, paboty B cepe HHPOPMAITMOHHBIX TEXHOJIOTUM U IPYTUX, a TAKKE 00eCTIeUeHUs
JUTSL KaXA0To OOyYaromierocss BO3MOXXHOCTH JOCTHKCHHUS MaTEeMaTHYeCKOW TOATOTOBKH B
COOTBETCTBHH C HEOOXOJMMBIM €My ypoBHeM. Ha perienne 3Tux 3aqad HalelieHa mporpaMma mno
MareMaTHKe yriryOJleHHOTO YPOBHSI.

112.5.3. Heo6xoauMoCTh MaTeMaTHIeCKON MOATOTOBKH 00yCIIOBIeHa 00YCIOBICHO POCTOM
YHClia CTIeNUaIbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM TPUMEHEHUEM MaTeMaTuku (B cdepe
OKOHOMHKH, OHW3HECe, TEXHOJOTHYCCKUX OO0NacTIX, TyMaHUTapHBIX cdepax). KommdecTtBo
oOydJarommxcsi, Uil KOTOPBIX MaTeMaThKa CTAHOBUTCS (yHIAMEHTOM OO0pa3oBaHUA,
TJTAHUPYIOIINUX 3aHUMAThCSI TBOPYECKOW M MCCIIEIOBATENLCKOM paboTOl B 00IACTH MaTeMaTHKH,
uH(POPMATHKH, (PU3UKH, SKOHOMHKH H B APYTUX 00IACTAX, YBEITUIHBACTCS, B TOM YUCIIE C YIETOM
oOyyaroniuxcsi, KOMy MaTeMaTHKa Hy)KHa JJIsi UCIIOJIb30BaHUSA B NMPOQeccHsiX, He CBSI3aHHBIX
HEMOCPEJICTBEHHO C HEH.

112.5.4. TlpuxnagHas 3HAYMMOCTh MAaTEMAaTHKH OOYCJIOBJIEHA TEM, YTO €€ IMPEeIMETOM
SBJISIOTCA  (PyHIAMEHTAJbHbIE CTPYKTYphl HAlller0 MHpa: IPOCTPAHCTBEHHbIE (GOpPMBI U
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KOJIMYECTBEHHbIE OTHOLICHUS, PyHKIMOHAIbHbIE 3aBUCUMOCTH U KaTETOPUHU HEOIPEIEICHHOCTH,
OT TPOCTEUINUX, YCBAaUBAEMBIX B HEMOCPEACTBEHHOM OIBITEe, [0 JOCTATOYHO CJIOXHBIX,
HEOOXOMMMBIX U pa3BUTHS HAyYHBIX W TEXHOJNOTMYECKHX wHJei. be3 KOHKpeTHbIX
MaTeMaTHYeCKNX 3HAHWW 3aTPyIHEHO TMOHUMAaHWE IMPHHIMIIOB YCTPOHCTBA M HCIIONBE30BAHHS
COBPEMEHHOM TEXHHWKH, BOCIPHUSATHE U HWHTEpIpeTanus pa3sHooOpa3HOW COIMalbHOM,
HKOHOMHUYECKOM, MONUTHYECKOW MH(pOpMaIK, Manod(p(PeKTHBHA MOBCEIHEBHAS MPAKTHUECKAs
JesTeNbHOCTh. Bo MHOrmx cdepax mnpodeccuoHaNbHON IesTENHbHOCTH TPEOYIOTCS YMEHUS
BBITOJHSTH PACUYEThI, COCTABIATH aJITOPUTMBL, IPUMEHSATH (POPMYIIBL, MPOBOAUTH T€OMETPUUECKUE
U3MEpEeHUs M TOCTPOEHHs, uuTarh, oOpadaThiBaTh, HHTEPIPETUPOBATH M IPEACTABISATH
nHPOpPMALIMIO B BHUAE TAaONMUI], JHAarpaMM M TPapHUKOB, MOHMMATh BEPOSTHOCTHBIA XapakTep
CITy4alHBbIX COOBITHH.

112.5.5. OgHOBpEeMEHHO ¢ pacmupeHueM chep MpUMEHEHHs] MaTeMaTuKd B COBPEMEHHOM
oOrmecTBe Bce 0oee BXKHBIM CTAHOBUTCSI MATEMAaTHYECKUI CTHITh MBIIIICHUS, TIPOSIBIISIFOIIUACS
B OTIPE/IETICHHBIX YMCTBEHHBIX HaBBIKaX. B mporiecce n3ydeHuss MaTeMaTHKH B apceHall IPHEMOB
U METOJIOB MBIIIUIEHUS YEIOBEKa €CTECTBEHHBIM 00Pa30M BKJIIOYAIOTCS MHIYKIMS U JACTYKLHUS,
0000IIIeHre W KOHKpEeTH3allus, aHalh3 W CHHTe3, KilacCH(HKaus W CHCTeMaTH3aIus,
aOctparupoBanue u aHajorus. OOBEKTHI MaTeMaTH4YeCKUX YMO3AKIIOUCHHWH, IpaBHia HX
KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BhIpaOOTKE
yMeHUsl (popMyaHpoBaTh, 0OOCHOBBIBATH M JIOKA3bIBaTh CYXICHHS, TEM CaMbiM (OPMHPYIOT
JOTUYECKUH CTHWJIb MbIIUICHHWA. Bemymias poib NMpUHAIICKUT MaTeMaTHKe B (OPMUPOBAHUH
QJIITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS! U BOCIIUTAHUU YMEHHUH JEHCTBOBATh MO 33/1aHHBIM
aJrOpUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHpPOBAaTh HOBBIE. B mporecce perieHus
3a71a9 - OCHOBBI [Tl OPTaHU3AIMHN YIeOHOH NeITeTbHOCTH Ha YPOKaX MaTeMaTHKH - Pa3BUBAIOTCS
TBOpYECKasl M MIPUKJIaJHAsE CTOPOHBI MBILILTICHHSL.

112.5.6. OOGyuenue maremMaTuke JaeT BO3MOXKHOCTh pa3BUBATh y OOYYAIOMIMXCS TOYHYIO,
palMOHANIbHYIO U UH(POPMATUBHYIO peyb, YMEHUE OTOMpaTh HanloJee MOIXOSIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TIpaHUuecKue CpeAcTBa JUIsl BBIPAXKEHHUS CYXKAEHHUM M HaNIAJHOIO HX
MIPENICTABICHHUS.

112.5.7. HeobxonuMbpIM KOMIIOHEHTOM OOIIEH KYyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUU
SIBIIIETCS O0Illee 3HAKOMCTBO C METOJAaMU TO3HAHUS JEHCTBUTENBHOCTH, MPEICTaBICHUE O
IIPEIMETE U METOAE MAaTeMAaTUKH, €T0 OTIMYUAX OT METOJOB €CTECTBEHHBIX UM I'yMaHMTAapHBIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHUSI MAaTEMAaTHKH JJIs1 PEUICHNS HAyYHBIX U TMPUKJIaIHBIX 3aa4.
MaremaTtudeckoe 00pa3oBaHKe BHOCHT CBOM BKJIaJ B (hOpMHUpOBaHUE OOIIEH KYIBTypBhI YeTTOBEKA.

112.5.8. M3yueHne MaTeMaTHKH CIOCOOCTBYET 3CTETHUECKOMY BOCHHTAHUIO YEJIOBEKa,
MMOHMMaHHUIO  KpPacoThl M  U3SIIECTBA MAaTEMAaTUYECKUX  PACCYKIEHHM, BOCIPHUSATHUIO
reoMeTpUUYECKUX (POPM, YCBOECHUIO HJIE CUMMETPHUH.

112.5.9. ITpuopurerHpiMU LensiMu 00yuenus matremaTrke B 10 - 11 kimaccax Ha yrinyOiaeHHOM
YPOBHE IIPOIOJKAIOT OCTaBAThCS:

dbopMUpOBaHUE  IEHTPAIBHBIX  MATEeMAaTHYECKUX  IMOHATHH  (YMUCIO,  BEIMYWHA,
reomMerpuyeckas (Qurypa, MepeMeHHas, BEpPOATHOCTb, (YHKIUS, NPOU3BOJAHAS, HHTErpan),
06€CH€‘II/IBaIOHII/IX HpeeMCTBeHHOCTB 158 HepCHCKTI/IBHOCTB MarTeMaTnu4ecCKOro 06pa3OBaHI/I$I
00y4JaromImXcs;

noJiBe/IcHHe OO0YyYarOLIMXCsl Ha JAOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTeMaTUKH U OKPY’KAIOLEro MHpa, MOHMMAHUI0 MaTeMAaTUKHU KaK 4YacTH OOIIEeH KyJIbTypbl
YeJI0BEYECTBA;



pa3BUTHE  HHTEUIEKTyaJlbHBIX W TBOPYECKUX  CHOCOOHOCTeH  oOyuaromuxcs,
M03HABATENFHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIUICHUS, UHTEpeca
K U3yYEHUIO MaTeMaTUKH;

¢dbopmupoBaHue (QpyHKIHOHAIBHON MaTeMaTHYeCKOM I'paMOTHOCTH: YMEHHUSI pacro3HaBaThb
MaTeMaTUYECKUE aCTIEKThI B PEaIbHBIX )KU3HEHHBIX CUTYAIUSAX U TIPU U3yUYEHUH IPYTUX YIeOHBIX
MIPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHMpOBaTh MX Ha S3bIKE
MaTeMaTUKA M CO3/1aBaTh MAaT€MaTUYECKHE MOJEIH, INPUMEHATh OCBOCHHBIM MaTeMaTH4eCKHUU
amnrapar Uil pelIeHUs NPAKTUKO-OPUEHTUPOBAHHBIX 3aJad, MHTEPIPETUPOBATH U OLIEHHUBATh
MIOJIyYEHHBIE PE3YJIBTATHI.

112.5.10. OcHOBHBIMU JIMHHUSAMU cojiepkaHusi MareMaTuku B 10 - 11 kimaccax yriryOiaeHHOTO
ypoBHs sBisrOTCsa: "Uucna wu BeiumcaeHus", "Anrebpa" ("AnreOpanyeckuwe BBIpaKEHHUS ',
"VpaBHeHuss u HepaBeHcTBa'), "Hauana maremarnueckoro ananusa', "leomerpus"
("Teomerpuueckue ¢urypsl U ux cpoiicrBa", "3mepeHue reoMeTpuUYecKUX BeEIUYUH"),
"BepositTHocTh M cratucTthka'. JlaHHBIE JMHHUM pa3BHUBAIOTCS TMApajUIebHO, Kaxaas B
COOTBETCTBHM C COOCTBEHHOHM JIOTMKOHM, OJTHAKO HE HE3aBHCHMO OJHA OT JPYIoil, a B TECHOM
KOHTaKTe W B3amMojeicTBuu. Kpome 3Toro, mx oOBETUHSET JIOTHYECKas COCTaBISIONIAs,
TPaJAMLIMOHHO TpUCYyIllas MaTeMaTHKe W MPOHU3bIBAIOIIas BCE MaTeMaTHYecKHe Kypchl H
cogepxarenpuble nuHUU. CdopmynupoBanHoe Bo DPI'OC COO tpeboBanue '"ymeHue
OIEpUpPOBaTh IMOHATUSAMU: OINpPEAEICHHE, aKCMOMa, TEOPEMaA, CIEACTBHE, CBOMCTBO, NMPU3HAK,
JIOKA3aTeIbCTBO, PABHOCUIIbHBIE (OPMYIUPOBKH, yMeHUE (OpPMYJIMpOBaThH OOpaTHOE U
MIPOTUBOIONIOKHOE YTBEPKIACHHUE, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, HCIIOIB30BaTh METOI
MaTeMaTU4YEeCKOM MHIYKIHMH, MPOBOAUTH JOKa3aTeIbHBIE PACCYKIEHUS IpPHU PELICHUH 3ajad,
OLICHUBATh JIOTMUYECKYIO TIPABUIIBHOCTh PacCyXKJIEHUI" OTHOCUTCS KO BCEM YYEOHBIM Kypcaw, a
(hopMupoBaHuE JIOTMUYECKHMX YMEHHMH pachpelensercs Mo BCeM rojaM OOy4YeHHs Ha YpOBHE
CpeaHero o01ero oopa3oBaHusl.

112.5.11. B coorBerctBuu ¢ ®I'OC COO MaremaTHka sSBISETCS 0053aTEIBHBIM MPEIMETOM
Ha JJaHHOM YypoBHe oOpa3oBaHus. Hacrosiieil mporpaMMoii mo MaremMarvke mpeaycMaTpruBaeTcs
u3ydeHue ydeOHoro mpeamera "Martemaruka' B pamMkKax TpeX yueOHbBIX KypcoB: "Anrebpa u
Hauaja mareMarnudeckoro anaiusa'", "['eomerpus", "BeposarHocTs u cratuctuka". @opMupoBanue
JIOTUYECKUX YMEHUHN OCYIIECTBISETCS HAa MPOTHKEHUU BCeX JIET 00yueHUsl Ha YPOBHE CPEIHErO
o01ero oo6pa3oBaHus, a HEMEHTHI JOIMKH BKIIOYAIOTCS B COAEP)KaHME BCEX HA3BAHHBIX BHIIIE
y4eOHBIX KYPCOB.

112.5.12. OOmiee 9nciio 4acoB, PEKOMEHIOBAaHHBIX /I U3yYCHHs] MaTeMaTHKH, - 544 Jaca:
B 10 kmacce - 272 yaca (8 4acoB B Hezeno), B 11 kimacce - 272 yaca (8 4acoB B HE/IENIO).

112.5.12.1. Bo3MoOxHa KOpPPEKTHpPOBKAa OOLIEr0 YHMClIa YacoB, PEKOMEHJOBAHHBIX IS
M3y4YeHUs TpeaMeTa, ¢ YU9eTOM HHIMBHUIYaTbHOTO IOIXOa 00pa30BaTeNbHBIX OpPraHW3aluil K
yIIyOJIeHHOMY M3YYEHHUIO MaTeMaTHKH, B paMKax COONIOAEHUS TMTMEHUYECKUX HOPMATHUBOB K
HEJIENbHOM 00pa30BaTeIbHON HArpy3Ke.

112.6. NMnaHnpyemble pesynbTaTtbl OCBOEHUSA NporpamMmMbl NO MaTeMaTUKe Ha
YpPOBHe cpefHero obuiero o6pa3oBaHus.

112.6.1. B pe3ynbrare u3ydeHuss MaTeMaTUKH HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus y
oOyuaromierocs OyayT chopMUpOBaHbI CIEAYIONINE IMYHOCTHBIE PE3yIbTaThI:

1) rpaxaHCcKOro BOCIIUTaHUSL:

CHOPMHPOBAHHOCTh  TPAXKIAHCKOW  TO3MIIMK  OOyYaromIerocss Kak aKTUBHOTO U
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OTBETCTBEHHOIO 4IEHA POCCUICKOro oO0IIecTBa, IPEACTAaBICHUE O MaTeMaTH4eCKHUX OCHOBAX
(YHKLMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHMH, MpOLERyp TpaxJaHCKOTO o0IecTBa
(BBIOOpBI, OMPOCHI U JPYroe), yMEHHE B3aUMOACHUCTBOBATH C COIMAJBbHBIMH HMHCTHTYTaMU B
COOTBETCTBHHM C UX (PYHKLUUSIMU U HA3HAUECHUEM;

2) MaTpUOTUYCCKOI'O BOCIIUTAHUA:

c(OpPMHUPOBAHHOCTh POCCHICKON T'Pa)KIaHCKOH MIEHTHYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOSIIEMY POCCUMCKOW MaTeMaTWKH, LIEHHOCTHOE OTHOIIEHUE K JTIOCTHXKEHUSM POCCHMCKHUX
MAaT€MaTHUKOB M POCCHUUCKOM MaTeMaTUYE€CKOM IIKOJIbI, UCHOJb30BAHUE ATHUX JTOCTHKEHUH B
JPYTUX HAayKaX, TEXHOIOTHUAX, chepax SIKOHOMUKH;

3) TyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHMUS:

OCO3HAaHWE  JYXOBHBIX  IIEHHOCTEH  pOCCHHCKOro  Hapoaa, Cc(HOPMHPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOI0 MMOBCACHUA, CBA3AHHOTO C MPAKTUYCCKHUM ITPUMCHCHUCM
JNOCTYIKCHUH HAyKW W JIEATEIIEHOCTHIO yUEHOTO, OCO3HAHHE JUYHOTO BKJIaJa B TMOCTPOCHUE
YCTOWYUBOTO OyIyIIEro;

4) 3CTETUYECKOTO BOCITUTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAst ICTETUKY MaTEMaTHUYE€CKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajlay, PEIIeHUH, pacCyKICHHH, BOCHPUHUMUYUBOCTh K MaTeMaTHUYECKHM acleKTaMm
pa3IMYHBIX BUJOB UCKYCCTBA,

5) ¢pu3HUeCcKOro BOCIUTAHHUS:

c(hOpMUPOBAHHOCTH YMEHUS IPUMEHSATh MaTeMaTH4YeCKre 3HaHUs B MHTepeCcax 3J0POBOTO U
6e30macHoro oopasa *H13HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO (310pPOBOE MUTAHUE,
cOaaHCUPOBAaHHBI PEXUM 3aHATHH M OTAbIXa, pErylsipHas (Qu3MUecKas aKTUBHOCTD),
(u3nUecKkoe COBEPIIEHCTBOBAHNE IPU 3aHATHUSIX CIOPTUBHO-03/I0POBUTEIBHON EATENbHOCTBIO;

6) TPyZOBOIO BOCIMTAHUS:

TOTOBHOCTH K TPYAYy, OCO3HAHHE IIEHHOCTH TPYNOIIOOHs, MHTEpEC K Pa3IMYHbIM cepam
npodeccuoHaIbHON AEATENbHOCTH, CBSI3aHHBIM C MAaTeMaTHKON U €€ MPUIIOKEHHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiel mpodeccud W peanu3OBHIBATH COOCTBEHHBIE
KU3HCHHbIC IIJIAHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy O0Opa3oBaHHIO U
caM000pa30BaHUIO Ha MPOTSKEHUH BCEH MKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELLICHUU
MPAaKTUYECKUX 3a7a4 MaTeMaTU4YEeCKON HAIIPABICHHOCTH;

7) SKOJIOTUYECKOTO BOCITUTAHMUS:

Cc(OpPMUPOBAHHOCTb ~ JKOJIOTUYECKOW KyJIbTYypbl, IOHUMAaHHE BIUSHUS COLHUAIbHO-
SKOHOMHYECKHMX IPOLECCOB Ha COCTOSHUE MNPUPOAHON M COIMAILHOW Cpenbl, OCO3HAaHHE
100aJIbHOTO XapaKTepa HKOJIOTUYeCKUX Mpo0ieM, OpUEHTALMS Ha IPUMEHEHUE MaTeMaTHdeCKIX
3HAHMUM JJIs1 pelIeHus 3a/1a4 B 00J1aCTH OKpPY’Karollell cpeibl, IIIaHUPOBaHUE MOCTYIIKOB U OLEHKU
UX BO3MOXKHBIX MOCJIEICTBUN AJIS1 OKPYXKAIOILIEH Cpeibl;

8) LIEHHOCTU HAyYHOTO MO3HAHMS:

Cc(OPMHUPOBAHHOCTh ~ MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHOM MPaKTHKH, NOHUMAHUE MAaTeMaTHYeCKOM HayKu Kak cdepsl
YeJIOBEUECKOM JIEATENbHOCTH, 3TAlOB €€ Pa3BUTUSA U 3HAYMMOCTHU AJIs Pa3BUTHS LIMBWIN3ALINU,



OBJIAZICHHUE SI3BIKOM MAaTEMAaTUKH U MAaTEMaTHYECKOM KyJIbTypOH KakK CPEICTBOM IIO3HAHHUS MHpA,
TOTOBHOCTb OCYIIECTBIIATH IPOECKTHYIO U UCCIIE0BATEIbCKYIO IEATEIbHOCTD MHANBUYAIILHO U B
rpyIe.

112.6.2. B pe3ynbrare u3y4yeHUs: MaTeMaTUKH HA YPOBHE CPEIHETO 001Iero oopa3oBaHus y
oOyuaromierocs OyayT chopMupoBaHbI MO3HABATENbHBIE YHUBEpCAIbHbIE Y4eOHBIE IEHCTBUS,
KOMMYHHUKaTUBHBIE YHUBEpCAJIbHbIE Yy4eOHBIE JEHCTBUS, PETYJIATUBHbIE YHHMBEpCAJIbHBIC
y‘Ie6HI)I€ )IeflCTBI/ISI, COBMECCTHasA ACATCIBHOCTD.

112.6.2.1. Y obGyuaromerocst OyayT chOpMHUpPOBaHBI CieAylomue 0a30BbIC JOTHYECKHE
JEUCTBHS KaK 9acTh TTO3HABATEIHHBIX YHUBEPCAIBHBIX YUCOHBIX JEHCTBUM:

BBISIBISITH M XapaKTE€pPHU30BaTh CYIIECTBEHHBbIE IPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
MOHATHHM, OTHOUICHHH MEXIy MOHATHAMH, (QOpPMyIUpOBaTh OMNpEAeTeHHs TMOHATHUH,
yCTaHABJIMBaTh CYIIECTBEHHBI NpU3HAK KiIacCU(UKAIIMU, OCHOBAaHUS s 00O0OIIEeHUS U
CpPaBHEHHUsI, KpUTEPUHU TPOBOIMMOTO aHAJIN3a;

BOCHPUHUMATh, (GOPMYIHpPOBaTh U TNPeoOpa3oBBIBATh CYXKACHUSA: YTBEPIUTEIbHBIE U
OTpUIaTeTbHbIC, CIMHUYHBIC, YACTHBIC U O0IKE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpEUMs B (pakrax,
JAHHBIX, HAOJNIONEHUSAX M  YTBEPXKIEHUSAX, Mpeularatb KPUTEPUM Ul BBISBICHUSA
3aKOHOMEPHOCTEH U NIPOTUBOPEUMIL;

ACJIaTb BBIBOJAbI C HCIIOJB30BAHHWEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX W HWHIAYKTHBHBIX
YMO3aKJIIOYEHUM, YMO3AKITIOYEHUI IO aHAJIOTUH;

IPOBOJMTH CAMOCTOSITEIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPSIMbIE U OT
MIPOTUBHOIO), BBICTpPAaWBaThb AapryMEHTAIMI0, NPUBOAUTH MPUMEPHl U  KOHTPHPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS 1 BHIBOJIBI;

BBIOMpATh CIIOCO0 perieHus: yueOHo 3a/1aun (CpaBHUBATh HECKOJIBKO BAPMAHTOB pPEILICHUS,
BbIOMpaTh HanboIee NOAXOAAIIMM C yUETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

112.6.2.2. YV  oOywaromerocss  OyayT  chopmMupoBaHbl  clieayroniue  0a3oBbIe
WCCIIEIOBATEIIbCKUE JICHCTBHS KaK YacTh TIO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX JCHCTBUI:

MCTIOJIb30BaTh BOIPOCH KaK HMCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUA, (HOpMYINpOBaTh
BONPOCHL, (PUKCUPYIOIIME NPOTHBOpEYHE, MNpoOjIeMy, yCTaHABIMBATh MCKOMOE U JIAHHOE,
(hopMHUpOBaTh FUIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULINIO, MHEHUE;

MPOBOJUTh  CAMOCTOSITEIbHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, UCCJIEIOBaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOTO OOBbEKTa, SBJICHUS, MPOIIECCa, BBISIBICHHUIO
3aBUCHMOCTEH MEXIy 00bEKTaMU, SIBICHUSMH, TPOIECCAMU;

CaMOCTOSITENTFHO (HOPMYTUPOBATH 0OOOIIEHUST M BBIBOJBI MO PE3yJbTaTaM MPOBEICHHOTO
HaOJTIOIEHUS, UCCIICA0BAHNUS, OIICHUBATh JOCTOBEPHOCTH MOTYYCHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IEHNI;

MMPOrHO3UPOBATH BO3MOKHOC PA3BUTHC IIPOLCCCA, 4 TAKIKC BBIABUT'ATH ITPCATIOIOKCHUA O CTO
Pa3BUTHUH B HOBLIX YCJIOBUAX.

112.6.2.3. YV obOyuaromierocs OyayT chopMupOBaHbl yMeHUs paboTarh ¢ HHpopMaIuen Kak
4acTh MMO3HABATEILHBIX YHUBEPCATBHBIX YICOHBIX ICHCTBUMN:



BBISBIIATH JIePUIIUTH HHGOPMAIIUU, JTAHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC W JJIA
peleHus 3a1a4u;

BbIOMpaTh HMH(OpPMANMIO W3  HMCTOYHHUKOB  PA3IMYHBIX  THIIOB, AaHAJIM3UPOBATH,
CUCTEMaTH3UpOBaTh M HWHTEPIPETHUPOBaTh HHGOpPMALMIO paA3IUMYHbIX BUIOB U  GopM
NIPEACTaBIICHHUS,;

CTPYKTYpUPOBATh HH(POPMAIIHUIO, IPEJICTABIATH €€ B Pa3IHMUHBIX (popMax, WITIOCTPUPOBAThH
rpaduyecky;

OLIEHUBATh HAJEKHOCTh MH(OpPMAIMM IO CaMOCTOSTEIbHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

112.6.2.4. 'Y oOyuatomerocss OyayT c@QopMHpOBaHbl YMEHHsS OOIIEHHMS Kak YacTh
KOMMYHHKaTHBHBIX YHUBEPCAIBHBIX yUeOHBIX AEHCTBHI:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXXJCHHS B COOTBETCTBUU C YCIOBHMSIMU M LEISIMU
oOI1IeHUsI, SICHO, TOYHO, TPAaMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHCbMEHHBIX
TEKCTaX, AaBaTh MOSCHEHUS T10 X0y PEIICHU 3a]a4l, KOMMEHTHPOBATh [TOJy4YEHHBIN PE3ysbTar;

B X0 OOCYXKIEHHUsS 3a/laBaTh BONPOCHI IO CYIIECTBY OOCYXIAaeMOW TeMbl, MPOOIEMBI,
pemaeMoil 3a/1auu, BBHICKA3bIBaTh WJICH, HAIlCJICHHBIE HA TOUCK PEIICHUS, COMOCTABISATH CBOU
CY)KICHUS C CYXJICHHAMH APYTHX YYacTHHKOB JHAaiora, OOHApy>KHBAaTh Pa3IM4YHe M CXOICTBO
MO3UIIMH, B KOPPEKTHOH popme popmynupoBaTh pa3HoOIIacus, CBOM BO3PAKEHHUS;

IIPEJCTABISTh PE3YNbTAaThl PEIICHUs 3a/Jaud, SKCIIEPUMEHTa, HCCIEA0BaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (popMaT BBICTYIUIEHHUS C YYETOM 3aJ1ad IPe3eHTAIli U 0COOEHHOCTEN
ayTUTOPHH.

112.6.2.5. Y oOy4aromerocs OyayT c(hOpMHpPOBaHBI YMEHHSI CaMOOpPTaHM3AlMK KaK 4acTb
PEryIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBUMN:

COCTaBIIATh IJIAH, QJITOPUTM pEIICHHS 3aJaud, BBIOMpaTh CIOCOO pEUIeHHS C Y4eTOM
MMEIOIIUXCS PEeCYypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUH C Y4eTOM HOBOW MH(MOPMAIIUH.

112.6.2.6. Y oOyuaromerocs OynyT copMHUpOBaHBI YMEHMsI CAMOKOHTPOJS Kak 4acTb
PEryJIATUBHBIX YHUBEPCAIBHBIX YUEOHBIX AEHCTBUMN:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedieKCHn KaKk 0CO3HAHUS COBEPIIACMBIX JACHCTBUN U
MBICITUTENBHBIX MTPOLIECCOB, UX PE3YNIBTATOB, BIAJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3ysbTara pellieHuss MaTeMaTHueCcKOl 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPM PELICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, JAHHBIX, HAMIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa IeJN U yCIOBUSIM, OOBSCHITH MPUYUHBI TIOCTHKCHUS
WIN HENOCTI)KEHHS PpEe3yNbTaToB JEATENbHOCTH, HAXOAWTh OHIMOKY, JaBaTh OICHKY
PUOOPETEHHOMY OTIBITY.

112.6.2.7. Y obyuaromerocst OyayT copMUpOBaHbl YMEHHSI COBMECTHOM IESATENbHOCTH:

IMOHUMAaTb M HCIIOJb30BAaTh IPCHUMYHICCTBA KOM&HI[HO?I n HHﬂHBHﬂyaHBHOﬁ pa6OTBI IIpu



pemieHnn y4YeOHBIX 3a/1a4, NPUHUMATH IIelTb COBMECTHOH JESITEIBHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM DPabOThI, PacIpeneisaTh BHIbI pa0OT, JOrOBapUBATHCS, 0OCYKIATh
Mpoliece U pe3ysbTar paboThl, 00001aTh MHEHHS HECKOJIBKHX JTFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboTel (0OCyXIeHus, OOMEH MHEHHH, "MO3TOBBIC
HITYpMBI" ¥ UHBIE), BBITIOIHITH CBOIO YaCTh PA0OTHI M KOOPAMHUPOBATH CBOU JIEHCTBUS C APYTUMU
YJIecHaMU KOMaHJbI, OIEHWBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
chopMyTMpOBaHHBIM yUYaCTHUKAMH B3aUMOJCHCTBUA.

112.6.3. IlpeametHble pe3yabTaThl OCBOCHHUS (denaepalbHONW pabodeil MporpaMMbl IO
MaTeMaTuKe MPEACTaBICHBl MO rofaM OOYy4YeHHsS B paMKaX OTAEIbHBIX y4EeOHBIX KYpPCOB B
COOTBETCTBYIOIIUX pa3jieiiaX HaCTOSIICH MPOrPaMMBI.

112.7. PepepanbHasn paboyasa nporpamma yyebHoro Kkypca "Anrebpa v Ha4yana
MaTemMaTU4ecKoro aHanusa".

112.7.1. ITosscHauTenbpHas 3aUCKa.

112.7.1.1. Yuebnslii kypc "AnreOpa 1 Hayajna MaTeMaTHUECKOTO aHaau3a" ABJSETCS OJHUM
n3 Hambojee 3HAUMMBIX B IPOrpaMMe CpeJHEro oOIiero oOpa3oBaHMS, MOCKOJIBKY, C OIXHOU
CTOPOHBI, OH 00€CIIeYnBaeT MHCTPYMEHTAJIbHYIO 0a3y A/ U3YUEHHUs BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C IpYroil CTOPOHBI, (HOPMHUPYET JIOTHYECKOE U aOCTPAKTHOE MBIIIICHHE 00yYaroIuxcs
Ha YypOBHE, HEOOXOJMMOM Ui OCBOCHHMS HWH(POPMATHKH, OOIIECTBO3HAHUS, WCTOPHUH,
CIIOBECHOCTH M Jpyrux AMCUMIUIMH. B pamkax naHHoro yuyeOHOro kypca oOydaroliuecs
OBJIQJICBAIOT YHUBEPCAJbHBIM S3bIKOM COBPEMEHHOW HayKH, KoTopas (QOpMYIHpYeT CBOM
JOCTHKEHUS] B MaTeMaTHUYECKOH opme.

112.7.1.2. Y4eOnslii Kypc anreOpsl 1 HadaJl MaTeMaTHueCKOTo aHaJli3a 3aKJIaIbIBaeT OCHOBY
JUI YCHEIIHOTO OBJQJEHUs 3aKOHAMHM (DU3MKHM, XUMHMM, OHUOJIOTHH, MOHMMAHHUS OCHOBHBIX
TGH,Z[CHI.[I/Iﬁ Pa3sBUTHUA 3KOHOMUKH U OGH.IGCTBCHHOﬁ JKU3HH, ITO3BOJICT OPHUCHTHPOBATLCA B
COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MHCIOJIb30BaTh UX IS
JanpHeiero oopa3oBaHus U B MOBCETHEBHOM *Hu3HU. OBnajieHue abCTPAKTHBIMU U JIOTHYECKU
CTPOrMMH KOHCTPYKIUAMU anre6pm U MAaTEMaTUYCCKOI0 aHaJIM3a pa3BUBACT YMCHHEC HAXOJAUTH
3aKOHOMCPHOCTH, 000CHOBEIBATh HCTUHHOCTB, JOKA3bIBATh YTBCPIKACHUA C ITIOMOIIbIO MHAYKIIUN
U paccyXaaTb AETyKTUBHO, MCIIOIb30BaTh 00OOIIEHNE M KOHKPETHU3allMIo, abcTparupoBaHue U
aHAJIOTUIO0, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIICHHE.

112.7.1.3. B xozae usy4enus yue6Horo Kkypca "Anredpa u Hauajga MaTeMaTH4eCcKoro aHaauza"
oOydaromuecsi IMOMY4alOT HOBBIM ONBIT pPEHICHUs MNPUKIAJHBIX 3a/ad, CaMOCTOSITEIBHOTO
MIOCTPOCHHUSI MaTeMaTH4YeCKMX MOJENeld peabHBIX CUTyalud, MHTEPIPETAlud IONy4YeHHBIX
pELIECHHH, 3HAKOMATCS ¢ MPUMEpPAMH MAaTe€MaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOJIE, HAYKE U
HCKYCCTBE, C BBIAIOIINMHUCS MaTEMaTHY€CKUMH OTKPBITHSIMU M UX aBTOPAMHU.

112.7.1.4. YuebHbIil Kypc 001a1aeT BOCIUTATEIbHBIM OTEHIIHAIOM, KOTOPBIA peann3yeTcs
KaK 4yepe3 yueOHbIi MaTepua, crniocoOCTBYOMNNI (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
u uepe3 crneun(uky ydeOHOH AeATeNbHOCTH, TpeOyromel MpOAOIKUTENbHON KOHIEHTpaIluu
BHHMMAaHHs, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3yJIbTarT.

112.7.1.5. B ocHOBe MeTOIUKH OOy4deHMs airedpe M HadyajaM MaTeMaTH4YeCKOro aHajiu3a
JIEXKHT JIESTETbHOCTHBIN MPUHIUT O0YYEHHUS.

112.7.1.6. B crpykType yuebHoro kypca "AnreOpa u Hadaia MaTeMaTH4ecKoro aHammza'
BBIZICJICHBI  CIIEAYIOIIME COJAEpKAaTeIbHO-MeToIMueckue JIMHuM: "Uucna W BBIYUCICHHS",



"®dyukuu u rpaduku’, "YpaBHeHus u HepaBeHcTBa', "Hawama maremarmueckoro aHammsza',
"MHuoxecTBa u noruka". Bce OCHOBHBIE cOIEpKaTENbHO-METOANYECKUE JTMHUM W3Yy4aloTcs Ha
MPOTSHDKEHUU JIBYX JIET OOy4YeHHsS Ha ypOBHE CpelHEero oOmiero oOpa3oBaHUs, €CTECTBEHHO
JIOTIOJIHSISL PYT Jpyra M IOCTENEHHO HAChILAsICh HOBBIMU TE€MaMHM W pazfenamu. J{aHHBII
y4eOHBIH Kypc SBJISETCS MHTETPATUBHBIM, IOCKOIBbKY OOBEAMHSET B cebe colepKaHue
HCCKOJIBKUX MAaTCMaTHYCCKUX NUCHUIIIINH, TAKUX KaK anrera, TPUTOHOMCETPUA, MaTeMaTU4eCKUi
aHaJU3, TEOPHUsS MHOXKECTB, MaTeMaTH4eCcKas JIoruka u Apyrue. [lo mepe Toro kak oOydarommecs
OBIIQZICBAIOT Bce OoJiee IIUPOKUM MaTEeMAaTHYECKUM ammaparoM, y HHUX IOCIeA0BaTeNbHO
(dbopMupyeTcss U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKYI0 MOJENb peaTbHON
CUTyallu, NPUMEHATh 3HAHWA, TONyYEHHBIE NMPH HM3YYCHHH y4eOHOTO Kypca, Ui pelICHUs
CaMOCTOSITENTbHO CPOPMYIMPOBAHHOIN MaTeMaTUYeCKOM 3a/1auu, a 3aTeM HUHTepIIPETUPOBATh CBOM
OTBET.

112.7.1.6.1. ConepxarenbHo-MeToAMuecKass JUHUS "Uucina U BblYMCICHUS" 3aBEpILIACT
(opMupOBaHNE HABBHIKOB HCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpoe OBLIO HayaTto Ha
YPOBHE OCHOBHOro obuiero oopasoBanus. Ha ypoBHe cpeanero obmero obpasoBaHus ocoboe
BHUMaHHE yJenseTcs: (OpMUPOBAHNIO HABBIKOB PALMOHAIBHBIX BBIYMCICHHUN, BKIIOYAIONIUX B
ce0sl MCTONB30BaHUE PA3TMYHBIX (OPM 3alUCH YHCIIA, YMEHHE JeNIaTh MPHUKHUJKY, BBIIOIHATH
pUOIMIKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YMCIIOBBIC BBIPAXKEHUS, pa0OTaTh C MaTeMAaTHUECKUMU
KOHCTAaHTaMHd. MHOXXECTBA HaTypajbHBIX, LENbIX, PAIlMOHAIBHBIX M JIEHCTBUTENBHBIX YHCEIN
JOTOJIHSIOTCS  MHOXKECTBOM ~ KOMIUIGKCHBIX —4YHCeld. B KaXIoM H3 3TUX MHOXKECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My CHenn(UUYECKUe 33/1a4l U OIEpallvH: JEIEeHHE HaIelo,
ONIEpUPOBAHUE OCTATKAMM HAa MHOXECTBE LIEJIBIX YHUCEN, 0COOble CBOMCTBA PALMOHATBHBIX H
MppaIMOHAIBHBIX YHACEN, apu(METHIECKHE OTIepaIliH, a TAaK)Ke N3BJICUYCHHE KOPHS HAaTypaIbHOU
CTENCHN Ha MHOXKECTBE KOMIUICKCHBIX 4YHCeN. biiarogapst mocienoBaTellbHOMY PAaCIIMPEHUIO
Kpyra MCHOJb3YeMbIX YHCET U 3HAKOMCTBY C BO3MOXXHOCTSAMHU HX HMPUMEHEHHS ISl PELICHHS
pa3MYHBIX 331249 (GOPMUPYETCS MPEICTABICHIE O €ANHCTBE MATEMAaTHKH KaK HAYKH U €€ POJIU B
MOCTPOCHHUHU MOJIENICH PeaJIbHOTO MHUPA, IIHPOKO UCTIONB3YIOTCS 0000IIEHNE U KOHKPETH3AIHSL.

112.7.1.6.2. Jluaus "YpaBHEHHS M HEpaBeHCTBA" peajau3yeTcs Ha MPOTSHKEHHH BCETO
00ydeHHs Ha YPOBHE CpEHET0 00IIero 00pa3oBaHus, TOCKOIBKY B KaXKoM paszzeine [IporpaMmbr
MPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIOMIMX 3aAa4. B pe3ynbrare oOywaromuecs: OBiaJeBalOT
pPa3NUYHBIMM ~ METOJAMM  PELICHHsS PpAIMOHANbHBIX, HPPALMOHAIBHBIX, [OKAa3aTelbHBIX,
JOTapu(PMHUECKUX U TPUTOHOMETPUUYECKHX yYpaBHEHHUU, HEPABEHCTB U CHCTEM, a TaKXKe 3ajad,
cofepxamux napamerpbl. [lomyueHHbIE yMEHHS MIMPOKO HCIONB3YIOTCA TMPHU HCCIEAOBAaHUU
(GYHKUUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PEIICHUH MPUKIAIHBIX 33/1a4 U 33/1a4 Ha HAXOXKJACHUE
HanOONBIINX U HAMMEHBINNX 3HaueHUH (QyHKumu. [laHHas comepikarenbHas JIMHUS BKIIOYACT B
cebst Tarke (HOPMHpPOBAHHE YMEHUW BBINONHATH pacdeThl MO (opMmysnaMm, Mpeodpa3oBaHUs
paLMOHANBHBIX, UPPALMOHATIBHBIX M TPUTOHOMETPHUUECKUX BBIPAKEHHUH, a TAK)KE BBIPAKECHUH,
COZIEpKAIlMX CTENMEeHW | Jorapudmel. braromaps u3yueHHIo anredpanmyeckoro marepuaia
MIPOUCXOIUT JlajbHeHIlee pa3BUTHE AQJITOPUTMHYECKOTO M aOCTPAaKTHOTO  MBIIIICHHS
oOyyaroruxcsi, GOPMHUPYIOTCSI HaBBIKU JIEAYKTUBHBIX PacCyKIEHUH, paOOThl ¢ CUMBOJIbHBIMH
(dbopmamu, TpencTaBIeHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npennaraer 3¢ HeKTUBHbIC HHCTPYMEHTHI JJIsl PELICHUS TPAKTUUYECKUX U €CTECTBEHHO-
Hay4HBIX 3a/1a4, HarsiTHO JEMOHCTPHUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKU.

112.7.1.6.3. CopepxarenbHo-mertoauueckass JuHus "@OyHkmuu u  rpaduku”  TECHO
MEPEeIUIeTACTCS C JPYTUMHU JIMHHUSIMHA Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICTIE 3a]1aeT
MOCJIEIOBATeIFHOCTh ~ M3Y4YEHUs  Marepuana. V3yueHWe  CTEeNeHHOH, IOKa3aTelbHOH,
J0rapu(pMHUUECKON M TPUTOHOMETPUUECKUX (YHKIHHA, X CBOHCTB U Tpa(HKOB, UCTIOIb30BAaHHUE
(GYHKUIWHN 1715 peteHnst 3a1a4 U3 IPyTruX y9eOHBIX TPEIMETOB U PeabHON KU3HU TECHO CBSI3aHO
KaK C MaTeMaTHYeCKUM aHAJM30M, TaK U C pelIeHHEeM YpaBHEHMH M HepaBeHCTB. [Ipu sTom
OonpIIoe BHUMaHUE yaenseTcss (GopMUPOBAHMIO YMEHMs BbIpaaTh (OpMyiaMy 3aBUCHMOCTH



MEX]Y pa3IMYHbIMU BEJIMYMHAMH, UCCIIEIOBATh MOJYYCHHbIE (YHKLUHU, CTPOUTh UX I'PapUKH.
Marepuan 3TOl cojep)kaTenbHONM JIMHMM HAalelNeH Ha pa3BUTHE YMEHMH M HaBBIKOB,
MO3BOJIAIOMIUX  BbIPAXKATh  3aBUCHMOCTHU MCXKY BCIMYMHAMH B pa3n1/1qH01?1 (bopMe:
aHAJIUTUYECKOW, Trpaduueckod U cioBecHOW. Ero wusyueHume crnocoOCTBYET pa3BUTHIO
aJTOPUTMHUYECKOTO MBIIIJIEHUS, CHOCOOHOCTU K 0000IIEHUIO U KOHKPETU3AIUH, HCIIOIb30BaHUIO
aHaJIOTHUU.

112.7.1.6.4. ConepxxarenbHas juHHs "Havama maremarnyeckoro aHainm3a" TMO3BOJISET
CYIIECTBEHHO PAaCHIMPUTh KPYyr Kak MaTeMaTH4YeCKUX, TaK W MPUKIAJHBIX 3a/ad, JOCTYITHBIX
00yYaronmmMcs, Tak KaK y HUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH TPadUKU CIOKHBIX (DYyHKITUH,
OIPCACIATh UX HanOOIbIINE U HAUMEHBIIINE 3HA4YCHUS, BBIYUCIIATH IIJIOIIIaan (1)I/Il"yp A 00BEMEI
TEJI, HAXOAUTh CKOPOCTH M YCKOPEHHs MporeccoB. JlaHHas copepikarenbHas JTHHHUS OTKPHIBACT
HOBBIC BO3MOKHOCTHU IOCTPOCHHUA MATCMATUYCCKUX MO,Z[CJ'ICI\/'I PCaIbHBIX CHTyaHHﬁ, IIO3BOJIACT
HaxXO0qUTb HaWJIy4dlIeC PpCHICHUC B MNPUKIAAHBIX, B TOM YHCJIC COOHWAJIBHO-DKOHOMHWYCCKHX,
3a7a4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4ecKOrO aHaju3a CIIOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (OPMANBHO-JIOTHYECKOTO U KPEaTMBHOTO MBINUICHHS, (POPMHUPOBAHUIO YMEHUI
pacro3HaBaThb HNPOABJICHUA 3aKOHOB MATCMATHKU B HAYKC, TCXHUKC U UCKYCCTBC. O6yanOIIIPIeCH
Y3HAIOT O BBIJAIOIIUXCS PE3YNIBTaTax, MOTYYCHHBIX B XO/I€ Pa3BUTHSI MaTEMaTHKH Kak HayKH, U 00
UX aBTOpax.

112.7.1.6.5. ConepxarenbHo-MeTOANYECKas JMHUA "MHOXeECTBA M JIOTMKA" BKJIIOYAeT B
ce0sl 2JIEMEHTHl TEOPUH MHOXKECTB M MaTeMaTH4YeCKOW JIOTHKU. TeopeTHKO-MHO)KECTBEHHBIC
NPEACTAaBICHNS MPOHHU3BIBAIOT BECh KypC INKOJBHOW MaTeMaTHMKH M TIpeUIaraloT HamOolee
YHUBEPCAJIBHBIM S3bIK, OOBEAUHSIONIMI BCE pa3lesbl MAaTEMATUKU M €€ NPUIIOKEHHM, OHHU
CBA3BIBAIOT Pa3HbBIC MATCMATUUCCKUEC JUCHUIINIMHBI U UX HNPUIIOKCHUA B €AUHOC LECIO0C. Baxxno
JaTh BO3MOXKHOCTh 00y4aronieMycsi IOHUMAaTh TEOPETUKO-MHOXKECTBECHHBIN S3bIK COBPEMEHHOM
MAaTCMAaTUKH U HUCIIOJIb30BATH €TI0 AJId BBIPAXKCHUSA CBOUX MBICTICH. I[pyFI/IM BAXXHBIM INPU3HAKOM
MaTeMaTHUKA Kak HayKd CJEIyeT NPU3HATh CBOMCTBEHHYIO €M CTPOrOCTh OOOCHOBAHHHN U
CIIeIOBaHKE OIPE/IETICHHBIM MPAaBHIaM IOCTPOCHUS OKA3aTelIbCTB. 3HAKOMCTBO C 3JIIEMEHTAaMU
MaTeMaTU4ecKoil JIOTHMKH CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS OOYyYarolIuXcs,
MO3BOJISIET UM CTPOUTH CBOM PACCY)KICHHS Ha OCHOBE JIOTHYECKHX IMPaBUJI, (POPMUPYET HABBIKU
KPUTHUYECKOTO MBIIIIICHUS.

112.7.1.7. B yuebHOoM Kypce "AnreOpa 1 Hayasia MaTeMaTH4eCKOTo aHaIu3a" IPUCYTCTBYIOT
OCHOBBI MaTEeMaTHYECKOTO MOZCITHPOBAHNS, KOTOPBIE ITPH3BAHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO
HaBBIKOB ITOCTPOEHUSI MOJIENEN pealbHbIX CUTYaIMi, NCCIEIOBAaHUS 3TUX MOJENEN C MOMOIIBIO
amnmapara ajreOpbl U MaTeMaTHYECKOTO aHajKn3a, MHTEPIpEeTallMy TOJYyYEeHHBIX Pe3YJIbTaToB.
Takue 3amgaHus BIUIETEHBl B KaXKIbIi M3 pa3/ieloB IPOrpaMMbl, MOCKOJIbKY BECh MaTepuall
yu4eOHOro Kypca LIMPOKO HCHONb3yeTCsl Ui pelleHus NpuKIagHblX 3angad. Ilpu perienun
pealIbHBIX MPAKTUYECKUX 33/1a4 00y4JaroLIrecs pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIIOIb30BaTh AHAJIOTHI0, 00001IaTh U KOHKPETHU3UPOBATh
npobnemy. JledarenbHOCTh 1O (OPMUPOBAHHIO HABBIKOB pEIIEHUS MPUKIAJAHBIX 3aja4
OpraHusyercssi B Ipollecce H3yuyeHHUs Bcex TeM YydeOHoro Kypca "Anrebpa M Hauana
MaTeMaTu4ecKoro aHaumsa'".

112.7.1.8. OOmee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX JJIsi HW3Y4YCHHS Y4eOHOTO Kypca
"AnreOpa U Hayalna MareMarnueckoro aHanuza" - 272 ygaca: B 10 kmacce - 136 yacos (4 yaca B
Henento), B 11 kinacce - 136 yacoB (4 yaca B HeZEIO).

112.7.1.8.1. Bo3Mo)kHa KOpPpeKTHpOBKa OOIIEro uucja 4YacoB, PEKOMEHJIOBAHHBIX IS
n3yudeHHs yueOHOTO Kypca, ¢ y4eTOM HHAWBUIYATbHOTO MOIX0/1a 00pa30BaTeIbHbIX OpraHu3alui
K yIIIyONIEeHHOMY M3YUYSHHIO aareOphl M Hadasl MaTeMaTHdeCcKOTo aHaIN3a, B paMKax COOMIOICHUS
TUTUEHUYECKUX HOPMATUBOB K HEJIETHFHOW 00pa3oBareIbHOM Harpys3Ke.



112.7.2. Conepxxanue obyuenus B 10 kiacce.
112.7.2.1. Yucna v BRIYUCICHUS.

Panmonanbubie yncia. OOBIKHOBEHHBIE W JIECATHYHBIE IPOOH, MPOIEHTHI, OCCKOHEUHBIE
nepuoanyeckue apodu. [lpumenenue apobdeii 1 IPOIEHTOB IS PelIeHUs MPUKIAIHbIX 3a/1ad U3
Pa3IMYHBIX OTPACIIE 3HAHUHN U PEAJIbHOW JKU3HU.

[elictButenbHple yncia. PannoHanbHblE W MppaldoOHANIbHBIE YHciia. ApudMeTHYECKIe
OMepaluyu ¢ ACUCTBUTEIbHBIMU 4YUCIaMH. MoOIyiab JEWCTBUTEIBHOTO YHCIIAa U €ro CBOMCTBA.
[IpubnuxeHHble BBIYUCICHUS, TMpPAaBWIA OKPYIVICHUS, NPUKUIKA U OLIEHKa pe3ysbrara
BBIYMCIICHHIA.

CremneHb c 1enbIM TMokaszareneM. bunom Hprotona. Mcnonp3oBanue moaxossiieit popmel
3aMUCH ACUCTBUTEIBHBIX YHCEI [Tl PELICHUS MPAKTUYECKUX 3a/1a4 U MPEJCTaBICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOWCTBA.

Crenenp ¢ palHOHAJIbHBIM I10Ka3arcjieM M €€ CBOﬁCTBa, CTCIICHDb C HeﬁCTBHTCHBHBIM
IIOKa3aTcCJICM.

Jlorapudwm uncna. CroiictBa norapudma. JlecsTiuHbIe U HATypadbHBIC JTOTAPH(PMEIL.

CI/IHYC, KOCHUHYC, TAHI'CHC, KOTAHI'CHC YHCJIIOBOI'O apryMCHTA. ApKCI/IHYC, APKKOCHHYC U
APKTAHI'CHC YU CJIOBOT'O apryMEHTa.

112.7.2.2. YpaBHEHUS U HEPABEHCTBA.

ToxnectBa M TOXIECTBEHHBbIE IpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHHUS.
PaBHOCHIIBHBIE ypaBHEHUS U YpaBHEHUI-ClIeACTBHsI. HepaBeHCTBO, pellleHne HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LETIBIX U IPOOHO-PAIlMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouseHbl OT OJJHOM NepeMeHHOM. JleeHrne MHOTOUJIeHa Ha MHOTOWIEH ¢ OCTaTKoM. Teopema
besy. Muorousensl ¢ 1iensiMu Koapdunuentamu. Teopema Buera.

[TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, COACPIKANTUX CTETICHH W KOPHHU.
Hppanmnonanbusie ypaBHeHUsI. OCHOBHBIE METO/IbI PEILICHUS UPPALlMOHATBHBIX YPABHEHUI.
[TokazarenbHble ypaBHeHUsI. OCHOBHBIE METO/IbI PELICHUS I0KA3aTEIbHBIX YPABHEHUIA.
[TpeobpazoBanme BRIPAKECHUM, COICPKAIIUX JIOTAPHUPMBIL.

Jlorapupmudeckue ypaBHeHHA. OCHOBHBIE METOABI PELICHUS JIOrapU(PMUYECKUX
YPaBHEHHUH.

OcHoBHBIE TpUTOHOMETpHUeckne ¢Gopmynsl. [IpeoOpazoBaHne TPUTOHOMETPUUYECKHX
BBIp@)KEHUI. Penienne TpUroHoMeTpuYeCKUX YpaBHEHUM.

Pemenue cucreM IMHEHHBIX ypaBHEHUU. Marpuua CHUCTEMbl JIMHEWHBIX YPaBHEHHM.
Onpenenurens Marpuubl 2 X 2, €r0 T€OMETPUYECKUN CMBICH U CBOMCTBA, BBIUMCIEHHUE €r0
3HAYEHUs, IPUMEHEHUE ONPEAEIUTENS JUIsl pELICHUs] CUCTEMBI JIMHEMHBIX YpaBHEHMI. Pemenue
MIPUKIIAJHBIX 33/1a4 C IIOMOIIBI0 CHUCTEMBI JIMHEHHBIX YpaBHEHM. McciienoBanne nocTpoeHHOU



MOJIETIU C TIOMOIIBIO0 MaTPHI] U OTPEICITUTEIICH.

ITocTpoeHne MareMaTM4ECKUX MOJEIEH pealbHOM CUTyallMd C IOMOLIBI0 YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHNN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a7a4
13 pa3inyuHbIX o0OnacTell HayKu U peajabHON KU3HU.

112.7.2.3. ®ynkuuu u rpadukH.

@yukius, crnocoObl 3amanus (yHkuuu. B3ammuo oOpartHble ¢(yHkuuu. Kommosumms
¢byuknuii. 'paduk pyHkmu. DnemMeHTapHble mpeodpazoBaHus rpaduKoB PyHKLIUH.

OO6nacTh onpeneneHuss 1 MHOXeCTBO 3HaueHUH ¢yHkuuu. Hymn ¢ynxuuu. [IpomexyTku
3HAKOIMOCTOSIHCTBA. YeTHble U HedeTHble (yHkuuu. [lepuommueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMymbl 1 MUHUMYMbI QyHKIMH. Hanbonbliee 1 HauMeHblIee
3HaueHMs (PyHKIMM HA IPOMEXKYTKE.

Jluneiinas, KBagpaTUyHast U ApOOHO-TMHENWHAs (YHKIMH. DIEMEHTapHOE HCCIIEOBAaHHE U
MOCTPOEHUE UX rpauKoOB.

Crenennas (pyHKIMS ¢ HaTypaJbHBIM W LENbIM TOKa3areneM. Ee cBolicTBa M rpaduk.
CpoiictBa U rpaduk KOpHS N-Oi CTErneHW Kak (PyHKIMH OOpaTHOIl CTENeHU C HaTypalbHbIM
MIOKa3aTesIeM.

[TokazatenbHas u morapudmuueckas GyHKIHUU, UX CBOICTBa U rpaduku. Vcrnonb3oBanue
rpaduKoB (GYHKUIUH JUTS pellieHUs ypaBHEHHH.

Tpuronomerpuyeckas OKpPY)KHOCTb, OIPEICICHUE TPUTOHOMETPUYECKUX  (QYyHKUUMI
YHUCJIOBOIO apryMEHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTU B peajbHBIX Mpolieccax U sBieHusax. [ paduku peanbHbIX
3aBUCUMOCTEH.

112.7.2.4. Hayana MaTeMaTHYE€CKOr0 aHaIn3a.

HOCHGHOB&TCHBHOCTI/I, CIIOCOOBI 3aJlaHUs IIOCIIeA0BaTeIbHOCTEN. MeTon MaTeMaTHu4yeCKOM
WHIAYKIWHA. MOHOTOHHBIE H OrpaHUYCHHBIC IMMOCICI0BATCIIBHOCTH. I/ICTOpI/ISI BO3HHMKHOBCHU S
MaTeMaTHYEeCKOro aHaJn3a Kak aHaJIn3a O CKOHEYHO MaJjbIX.

Apudmerndeckass U TreoMeTpuyeckas  mporpeccud. beckoHedHo — yObIBaromias
reomerpuyeckas nporpeccusi. CymMmma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOTrpecCHH.
JIvHEeNHbIN 1 SKCIOHEHIUATBHBIN poCT. Hucio e. @opmyiia CI0XKHbBIX TPOIeHTOB. Micnoib30BaHe
MIPOTPECCHUH ISl PEIICHUS PeabHbIX 33]1ad MPUKIATHOTO XapaKkTepa.

HenpepbiBHbIE GYHKIIUU U UX CBOWCTBA. TOYKHM pa3pbiBa. ACUMITOTHI TpaQUKOB QYHKIUH.
CroiicTBa QYyHKIIMNA HENPEPHIBHBIX Ha OTpe3ke. MeToJ MHTEPBAJIOB sl PEIICHUs] HEPABEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIUI [T pellieHus 3a1ay.

[TepBast u Bropas mpou3BojaHbIe GyHKIHH. OnpeneneHrne, reOMeTpUIECKUd U (PU3UIeCKuit
CMBICJI IPOU3BOTHON. YpaBHEHHE KacaTeIbHON K IpaduKy (PyHKIIHH.

[TpousBonHbIe aneMeHTapHbIX QyHKIU. [Ipon3BomHAs CyMMBI, IPOU3BEACHUS, YACTHOTO U
KOMIO3UIMU (DYHKIUH.

112.7.2.5. MHOX€ecTBa U JIOTrHKa.



MHoOXeCcTBO, OINepaly HaJl MHOXKECTBAMU M UX CBOMcCTBa. J(marpammel Dilepa-Benna.
[IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO armapara Ui ONMUCAaHUSl PeallbHBIX IMPOLIECCOB U
SBJICHUH, IPU PELIEHHUH 334 U3 APYTUX Y4EOHBIX IIPEIMETOB.

Omnpenesenue, TeopemMa, CBOWCTBO MaTEMaTHYECKOT0 00BEKTa, CIIECTBHE, T0KA3aTeIbCTBO,
PaBHOCWIIbHBIC YPaBHCHHSI.

112.7.3. Conepxanue o0yuenus B 11 kiacce.
112.7.3.1. Yucna v BEIYMUCICHUS.

HarypanbHble W 1enbie uucia. [IpuMEHEHWE TNPU3HAKOB JCTMMOCTH LENBIX YHCET,
HauOonpmuii oommii nenurensd (ganee - HOJl) u naumensinee obmiee kpatHoe (manee - HOK),
OCTAaTKOB 110 MOAYJII0, aJlropuT™Ma EBKIIMAA 711 pelIeHUs 3a/1a4 B IEIbIX YUCTIaX.

KommnekcHple uwncna. AnreOpanyeckas W TpUTOHOMETpHuYeckas (QOpMBI  3amUCH
KOMITJIEKCHOTO 4ucia. Apudmerndeckue onepaiuyd ¢ KOMIUIEKCHBIMU yuciaMu. M3o0paxeHune
KOMIIJIEKCHBIX YMCEl HAa KOOPAMHATHOMU Iockoctu. @opmyna MyaBpa. KopHu n-oi cTeneHu u3
KOMITJIEKCHOTO uucia. [IpuMeHeHHe KOMILIEKCHBIX 4YWced Uil pelieHus (U3ndeckux u
FEOMETPUYECKUX 3a]1a4.

112.7.3.2. YpaBHEHUS U HEPABEHCTBA.

Cucrema U COBOKYITHOCTh YpaBHEHUH U HEpaBeHCTB. PaBHOCUIIbHBIE CHCTEMBI M CUCTEMBbI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT0op KOpHEH TPUTOHOMETPHUYECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPHYECKOU
OKpPYKHOCTH. Penienre TpuroHoMeTpu4eCcKuX HEPABEHCTB.

OCHOBHBIE METO/IbI pEIIEHUS T0KA3aTEeIbHbIX U JIOTapU(PMUIECKIX HEPABEHCTB.
OCHOBHBIE METO/IbI PEILICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHNUS CUCTEM U COBOKYITHOCTEW pallMOHAJIbHBIX, HPPALIIOHAIBHBIX,
MOKa3aTeNbHbIX U JIOrapu(pMUUECKUX YPABHEHUH.

YPaBHCHI/ISI, HCPAaBCHCTBA U CUCTCMBI C ITapaMCTpaMHu.

[IpumeneHue ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYeCKUX 3a/1a4 U 3a7a4
W3 pa3iIN4YHbIX 00NacTeil HayKu U peajbHON KU3HU, UHTEPIPETAIUs TOTYYECHHBIX PE3yIbTaTOB.

112.7.3.3. ®yukuuu u rpadukm.

I'paduk xommosuruu ¢ynkimii. [eomerpuyeckre oOpas3bl ypaBHEHHWM W HEPABEHCTB Ha
KOOPJIMHATHON TIOCKOCTH.

Tpuronomerpudeckue GyHKIMH, UX CBOWCTBA U TPAPHKH.

I'padmyeckue MeTonbl penieHrs ypaBHEHUH U HepaBeHCTB. [ padudeckre MeTo bl pemeHus
3a/1a4y ¢ mapaMeTpaMu.

Hcnonb3oBanue rpadukoB (GYHKUIUH UIS UCCIENOBAaHMUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT MIPH PELICHUH 33]a4 U3 APYTUX YUeOHBIX MPEIMETOB U pealbHOM KU3HU.

112.7.3.4. Hauana MaTeMaTH4YE€CKOr0 aHaIn3a.



[IpumeneHne nNpou3BOAHON K MCCIEAOBAaHUIO (DYHKIMI Ha MOHOTOHHOCTb U AKCTPEMYMBI.
Haxoxxnenrie HanOobIIero 1 HAMMEHBIIET0 3HAYCHHUH HEeTIPEPhIBHOW (PYHKITUU HA OTpE3Ke.

[TpumeHeHHe TPOU3BOAHOM UISi HAXOXKACHUS HAWIYUIIEro PpEeHICHHs B MPHKIAIHBIX
3ajadax, IS ONpENeNeHHsS CKOPOCTM M YCKOPEHHs Hpolecca, 3aZaHHOro (opMysaol wiIH
rpaduxom.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpasHbIe 3JI€MEHTapHBIX
¢yuxnuii. [IpaBuia HaxoXIeHHs IEPBOOOPA3HBIX.

Nurerpan. [eomeTprudeckuii cMbICT HHTErpaa. BerurcieHne onpeieieHHOro HHTerpaia 1o
¢dopmyne Herorona-Jleitbnuna.

[Ipumenenne wWHTErpama Uisl HAXOXKACHHUS TUIOMIAEH TUJIOCKUX (QUTYp M OOBEMOB
T€OMETPUYECKHUX TEIL.

[Tpumeps! pemenuii auddepeHnualbHBIX YpaBHEHUH. MaTeMaTnyeckoe MOAEIHPOBAHUE
PEaNbHBIX MPOLIECCOB € TIOMOUIBIO MU GEpEHITHATBHBIX YPaBHEHHH.

112.7.4. Tlnanupyemble NpeaMETHBIE pe3yabTaTbl OCBOCHHS (emepaabHON padodeit
nmporpamMmbl ydyeOHoro Kypca "Anrebpa ¥ Hadajga MaTeMaTH4YecKOro aHajau3a" Ha yrIyOJIeHHOM
YPOBHE Ha YPOBHE CPEHET0 OOIIero 00pa3oBaHusI.

.7.4.1. K xoHI1 yeHus B 10 ki1 YAIOLIUIACS TOIYYUT CIIEAYIOIIME ITPEIMETHBI

112.7.4.1. K xo 00yue 10 xiacce o0Oyyaro ¢S 110 CIIEAVIOLIME IIPEIME e

Pe3yaBTaTHI IO OTACNTBHBIM TeMaM QenepanbHoi pabodeii mporpamMmbl yueOHOro Kypcea "Anredpa
W Hayajia MaTeMaThu4yeCcKoro anasimsa':

112.7.4.1.1. Yncna 1 BEIYUCIECHUS

CBOOOJHO ONEpPUPOBATh MOHITHSIMH: PALIMOHATBHOE YUCIIO, OECKOHEYHAs MepUOIuYecKas
IpoOb, MPOICHTHI, MUPPAIMOHAILHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JEHCTBUTEIBHBIX
Yuces, MOAYINb IEHCTBUTEBHOTO YHCIIA;

OPUMEHSATH APOOH M MPOLEHTHI JUISl PeIIeHUs MPUKIJIAAHBIX 3a/1a4 U3 pa3IMyHbIX OoTpacien
3HaHUH U PEAILHOU KU3HH,

INPUMEHSTh TNPUOIMKEHHbIE BBIYMCIICHUS, NpPaBUJIA OKPYIIIEHUS, MPUKHUIKY U OLICHKY
pe3ynbTaTa BEIYUCICHUN;

CBOOOJHO ONEpUPOBAaTh TOHATHEM: CTENEHb C LENbIM I0Ka3aTeleM, HCIOIb30BaTh
MOIXOALTYI0 (pOpMYy 3amUCH JIEHCTBUTENBHBIX YHCEN Ul PEIIeHUs MPaKTUYEeCKUX 3a1ad U
MIPE/ICTABICHUSI TaHHBIX;

CBOOO/IHO OTEPUPOBATH MOHATHEM: apU(METUYECKUI KOPEHb HATYpaJlbHON CTEIICHH;
CBOOO/IHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHAJIBHBIM II0Ka3aTelleM;

CBOOOJJHO OIEpUpOBATh MOHATHSIMHU: JOrapudM dHCla, ACCATHYHBIE M HATypajbHbIC
J0rapuQMmsl;

CBOOO/IHO ONEpPUPOBATh IMOHATUAMU: CHHYC, KOCHUHYC, TAQHI'€HC, KOTaHICHC YHCIOBOTO
apryMeHTa;

OIIEpUPOBATh MOHATUSAMU: APKCUHYC, APKKOCUHYC M apKTAHI'€HC YHCIIOBOIO apIyMEHTA.



112.7.4.1.2. YpaBHEeHUs 1 HEPABEHCTBA!

CBOOO/IHO OIEPUPOBATh MOHATHIMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE
YPAaBHEHUs U YPABHEHUSA-CIIEICTBYS, PABHOCUIILHBIC HEPABEHCTBA;

MPUMEHSTh pPa3IMYHbIE METONbl pEIIEHUS PalMOHAIBHBIX M JAPOOHO-PALMOHAIBHBIX
YPaBHEHUU, IPUMEHATH METOJ UHTEPBAJIOB [UIs PELLICHUS HEPABEHCTB;

CBOOO/IHO OMNEPUPOBATH TMOHATUSIMU: MHOTOYJIEH OT OJHOM NEPEeMEHHOW, MHOTOWIEH C
enasMH Ko PUImeHTaMu, KOpHA MHOTOWIEHA, IPUMEHSTH JACJICHHEe MHOTOWICHA Ha MHOTOWIEH
¢ ocTaTkoM, TeopeMy besy u reopemy Buera s peenus 3aaad;

CBOOOZIHO OMNEpPUPOBATH MOHATHSIMU: CHCTEMa JIMHEWMHBIX YypaBHEHUH, MaTpHIla,
ONPEACIIUTENb MATPUIBl 2 X 2 W €ro reOMETPUYECKUH CMBICH, HCIOJIb30BATh CBOMCTBA
onpenenuTens 2 X 2 A BbIYMCICHUS €r0 3HAYeHHS, IPUMEHATh ONPEACIIUTENN ISl PEIICHUS
CUCTEMBI JIMHEMHBIX YPAaBHEHUH, MOJEIUPOBATh PEAIBHBIE CUTyallMd C ITOMOIIBIO CUCTEMBI
JUHEWHBIX ypAaBHEHMI, HCCIEIOBATh IOCTPOCHHBIE MOJAEIW C MOMOIIBKD MaTpull H
ONpENIENUTENIeH, MHTEPIPETUPOBATH NOJyYEHHBIN PE3YJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMH ISl IPeoOpa3oBaHMs BHIPAXKEHUH;

BBIIIOJIHATH npeo6pa303aH1/1$1 YHCIOBBIX BBIpB.)KCHPIfI, coacpKalux CTCIICHHU C
palrOHaJIbHBIM ITOKA3aTCIIEM,

MCIIOJIb30BaTh CBOMCTBA JIorapu(MoB s Tpeodpa3zoBaHus Jorapu(pMHUUECKUX BEIpaKEHUH;

CBOOOJHO  ONEpUPOBaTh  MOHATUSMHU:  HUpPpPALMOHAJIbHBIE,  IOKa3aTeJabHblE U
jgorapuMuyuecKkre ypaBHEHUS, HaXOIUTh WX PEIIEHUs C TOMOIIBI0O PABHOCUIIBHBIX MEPEXOI0B
WJIM OCYILECTBIIAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYECKHE  (OpMyNBl I MPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUN;

CBO6OI[HO ONepupoOBaTb IHOHATHCM: TPUTOHOMETPHUYCCKOC YPAaBHCHUC, J[IPUMCHATH
HGO6XOHI/IMLIG q)OpMy.HBI U pCIICHH A OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKUX ypaBHeHHﬁ;

MOJICIUPOBATh pEaJibHblEe CUTyalldd Ha S3bIKE aireOpbl, COCTAaBISATh BbIPAKEHUS,
yYpaBHEHHUs, HEPABEHCTBA [0 YCJIOBHUIO 3aJa4yM, MCCIEN0BaTb IIOCTPOCHHBIE MOJAEIU C
HCIIOJIb30BAaHUEM allllapara ajareopsl.

112.7.4.1.3. ®ynkuun u rpaduKu:

CBOOOJJHO OIEpUPOBaTh MOHATUAMHU: (PYHKUHUS, CIIOCOOBI 3amaHus (YHKIUH, B3aHMHO
oOpaTtHble (QYyHKIMHM, KOMIO3ULUS (QYHKUUH, TpaduK (QYHKIUH, BBIIOIHATH 3JIEMEHTapHBIC
npeoOpazoBanusi rpaduKoB (QyHKIIHIA,

CBOOOJJHO ONEpHPOBaTh IOHATUSAMH: OOJACTh OINpPEICICHUS M MHOXECTBO 3HAYCHUI
¢byHKUIMY, HYIH QYHKIWN, TIPOMEXKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OIEpPUPOBaTh MHOHSATUSIMM: YETHbIE U HEYETHbIE (QYHKIHMH, NEPUOTUYECKUE
(GYHKLIMH, TPOMEKYTKH MOHOTOHHOCTU (YHKIMH, MAaKCUMyMbl W MHMHHUMYMBbI (DyHKIMH,
HauOoJbIlIee U HAUMEHbIIIee 3HaYeHNe (PYHKIIMU Ha TPOMEKYTKE;

CB060I[H0 OIICPHUPOBATH IMOHATHUAMHU: CTCIICHHAA (i)YHKHI/IH C HaTypaJbHbBIM H LECJIbIM



IoKasareneM, rpapuk CTENEHHOW (QyHKIUH C HATYpaJbHbIM U LIEJIBIM II0Ka3aTeNleM, Tpa(uK KOpHs
n-0if cTenenn Kak GyHKIUU OOpaTHOM CTENEHU C HaTypalbHbBIM [TOKa3aTeleM;

ONEpUpOBaTh TOHATUSAMH: JIMHEHHAs, KBaJpaTHYHAs W JPOOHO-IMHEHHAs (QyHKIUH,
BBIIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOEHHE UX IPapHUKOB;

CBOOO/IHO ONEpHUpOBaTh MOHATUSAMH: IMOKa3aTelbHas M Jorapudmuyeckass (yHKLUHH, UX
CBOMCTBA U Tpa(UKH, UCTIOIB30BaTh UX IpadUKH s pEIICHHs] ypaBHEHHI;

CBOOOJHO OIEpPUPOBATh IMOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpEesIeHUE
TPUTOHOMETPUUYECKUX (DYHKIIHIA YUCIOBOTO apTryMEHTa;

UCTOJIb30BaTh TpaduKu (QYHKIUH Ui MCCIENIOBaHUS MPOLECCOB M 3aBUCUMOCTEH IpH
pelIeHny 3a/ad W3 APYTuX Y4YeOHBIX NMPEAMETOB U PEaJbHOM KHU3HHU, BbIpaxaTb (GopMmylaMu
3aBUCUMOCTHU MEXY BEIUYNHAMU;

112.7.4.1.4. Hayana MareMaTU4eCKOro aHaJIN3a:

CBOOOJHO OIEpPUPOBAaTh MOHATUSAMU: apupMETHUECKass U IeoMeTpuyecKas Iporpeccus,
0ECKOHEYHO YOBIBAOIAsi T€OMETPUYECKas MPOrpecchs, JIUHEHHBIH U SKCIIOHEHINAIbHBIN POCT,
(opmyina CI0KHBIX MPOLIEHTOB, UMETh MPEACTABICHNE O KOHCTAHTE;

HCIIOJIB30BaTh MPOrpeCCUu Iy PCIICHUA PCAJIbHBIX 3a1a4 IMPUKIaAAHOIO XapaKTepa,

CBO60,I[HO OIICPHUPOBATDH IOHATUAMU: nocCacaoBarCIIbHOCTD, CIIOCOOBI 3aJaHusA
HOCHCHOB&TCHBHOCTCﬁ, MOHOTOHHBIC U OTPAHUYCHHBLIC ITOCICA0BATCIIbBHOCTH, TIOHUMATh OCHOBLI
3apOXKACHHA MAaTEMAaTUYCCKOIO aHaJIn3a KaK aHajin3a OECKOHEYHO MaJbIX;

CBOOOJJHO OTIEpHpOBATh MOHATHSIMHU: HETpephiBHBIE (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(GyHKLNHU, aCUMITOTHI rpaduka GyHKIUY;

CBOOOJHO OIEpUpPOBaTh MNOHATHEM: (QYHKIUS, HENpepbiBHAsE Ha OTPE3KEe, MPUMEHSThH
CBOMCTBA HENPEPbIBHBIX (DYHKIMH 11 peIIeHus 3a/1a4;

CBOOO/IHO OTIEPUPOBATH MOHATUSAMU: IIEPBasi U BTOpasi IPOU3BOAHbIE (YHKLINH, KacaTelbHas
K rpaduKy QyHKIHH;

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMITO3UIIMU JABYX (PYHKLHUH,
3HaTh [IPOU3BOJIHBIC JIEMEHTAPHBIX (PYHKIIHII;

HCIIOJIIB30BaTh FeOMeTpI/I‘-IGCKI/Iﬁ nu (1)I/ISI/II-ICCKI/II\/JI CMBICJII HpOHSBOZIHOﬁ JUTSA pemeHI/m 3a1a4.
112.7.4.1.5. MHuoOXecTBa U JIOTUKA:
CBOOOHO OTIEPUPOBATh MOHATUSMU: MHOXKECTBO, OTIEpAIIH HAJl MHOXKECTBAMH,

HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN arllapar Jjisi OMUCaHUs peaIbHBIX MTPOIIECCOB U
SBJICHUH, IPU PELICHUHU 3a]1a4 U3 APYTUX YU€OHBIX PEIMETOB;

CBOOOIHO ONEpUpOBaTh MOHATUAMHU: OIpeJesieHHe, TeopeMa, YpaBHEHHeE-CIIEACTBUE,
CBOMCTBO MareMaTH4€CKOIro 00bEKTa, I0Ka3aTelIbCTBO, PABHOCUIIbHBIC YPAaBHEHNUS U HEPABEHCTBA.

112.7.4.2. K xonity oOyuenus B 11 kmacce 00ydaromuiicst MOTYYHT CIICTYIONINE MPEAMETHBIC
pe3yibTaThl IO OTAETBHBIM TeMaM (enepansHoi paboueit mporpammsl yaeOHOro Kypcea "Anredpa
Y HavaJila MaTeMaTH4eCcKoro aHaauza':



112.7.4.2.1. YUncna ¥ BEIUUCIICHUSA:

CBOOO/IHO ONIEPUPOBATh MOHATHUAMU: HATypaJIbHOE U 11€JI0€ YU CII0, MHOXKECTBA HAaTypaIbHbIX
U LEJBbIX YMCell, UCIONb30BaTh Npu3Haku AenuMocty nenbix yncen, HOJ u HOK nartypanbHbix
4yuCen IS PEeLICHUs 3a1a4, IPUMEHITh alnroput™ EBknnaa;

CBO60,I[HO OIICpHUPOBATH MMOHATUCM OCTATKa 10 MOAYJIIO, 3alIMCBbIBATh HATYypPAJIbHBIC YHCJIa B
PA3JIMIHBIX MO3UIUOHHBIX CUCTCMAX CUUCIICHUA,

CBOOOJHO OIEPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILIEKCHBIX
qucesl, MPeACTaBIATh KOMIUIEKCHBIE YUCIIa B areOpandeckoil 1 TpUroHoMeTpudeckoil ¢opme,
BBITOJIHATH apU(PMETHUECKHE OTEepallii C HUMHU M N300pa)kaTh Ha KOOPAMHATHOH IJIOCKOCTH.

112.7.4.2.2. YpaBHEHHS 1 HEPABEHCTBA:

CBO60,I[HO OIICPUPOBATH INOHATUAMMU: HppalroOHaJIbHbIC, IIOKa3aTCIbHBIC n
HOFapI/I(bMI/I‘-IGCKI/Ie HCPAaBCHCTBA, HAXOAUTH UX PCIICHHA C TIOMOIIBIO PABHOCUJIBHLIX MEPCXOA0B;

OCYLIECTBJIATH OTOOp KOPHEH MPH pelIeHH TPUTOHOMETPUUYECKOTO YPaBHEHMUS;

CBO60,I[HO OIICPHUPOBATL IMMOHATUCM TPUTOHOMCTPUYCCKOC HCPABCHCTBO, IIPHUMCHATH
HGOGXO,Z[I/IMLIG (bOpMy.HLI U pCIICHNA OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKHUX HCPABCHCTB,

CBOOOJHO ONEPUPOBATH MOHITUSIMHU: CHCTEMA M COBOKYIIHOCTh YPaBHEHUIN U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOANUTD PEIICHUS CUCTEMBI M COBOKYITHOCTEN
palMOHAJIBHBIX, HPPALMOHANBHBIX, IOKA3aTeNbHBIX M JIOTapU()MUUYECKHX ypaBHEHUHA H
HEPaBEHCTB;

pemaTh palMOHAlIbHbIE, HWppallOHANbHbIe, I[IOKa3aTellbHble, Jorapudmuueckue u
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOIYIN U HapaMeTphbl;

MPUMEHSATH rpaUIeCcKre METOJIBI TSl PELICHUsT ypaBHEHHI U HEPABEHCTB, a TAKXKe 3a/1ad C
rapamMeTpamu;

MOJICIUPOBATh pealibHble CUTyalldd Ha S3bIKe anreOpbl, COCTAaBIATH BBIPAKEHUS,
ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33/1a4H, UCCIEA0BATH MOCTPOCHHBIE MOJIETH
C MCIIOJIb30BAHUEM ammapara ajreOpbl, MHTEPIPETUPOBATh MOTYYEHHbBIN pe3yJbTar.

112.7.4.2.3. ®yHkuuu u rpaduxu:

CTpOUTH TpaUKHA KOMITO3UIHMK (DYHKIHMHA C MOMOIIBIO 3JIEMEHTApHOTO HCCIENOBAHUS U
CBOMCTB KOMITO3UIIMU JBYX (PYHKIIMIA;

CTPOUTH F'eOMETpHUECKHe 00pa3bl ypaBHEHHI U HEPABEHCTB Ha KOOPIMHATHOM IJIOCKOCTH;
CBOOOJTHO OTIEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHUECKHUX (DYHKITHIA;
MPUMEHATH (PYHKIIUHU JJI1 MOJICTUPOBAHUS U UCCIICIOBAHUS PEATbHBIX ITPOIIECCOB.
112.7.4.2.4. Hauayma MaTreMaTH4YECKOIO aHaIn3a:

UCTOJNBb30BaTh MPOU3BOAHYIO IS HMCCIENOBaHUS (YyHKIMM HAa MOHOTOHHOCTh H
3KCTPEMYMBI;

HaxoauTb HauOoJIbIIIee 1 HAaUMEHbIIIEE 3HAUECHHUS (I)yHKI_II/II/I HerepBIBHOﬁ Ha OTPEC3KE;



UCIIOIb30BAaTh MPOM3BOIHYIO ISl HAXOXKICHHS HAMITYYIIETO PEICHNS B TIPUKIIAHBIX, B TOM
YHCIIE COLMATbHO-3KOHOMUYECKHUX, 33/1a4aX, VIS ONPE/IeICHHs CKOPOCTH U YCKOPEHHS Ipoliecca,
3aJJaHHOTO (hOPMYIION WM TpaduKOM;

CcBOOOJHO ONEPUPOBATH MOHITHUSIMU: [1€PBOOOpA3Hasi, ONPEEICHHbIM UHTErpajl, HaX0IUTh
nepBooOpa3Hble 3JIEMEHTAPHBIX (YHKIMI M BBIYUCIATH HHTErpan mo ¢opmyne HpioToHa-
JlelOHua;

HAXOJUTh IJIOIIAH MIIOCKUX (PUryp U 00bEMBI TEJ C IOMOLIBIO0 HHTETpaa;

UMETh TPEACTaBICHUE O MaTeMaTHYeCKOM MOJCITUPOBAHUU Ha TIPUMEpPE COCTaBICHHS
g hepeHINaTBLHBIX YPaBHEHU;

pelmiaTth MPUKIAAHBIC 3aaa49v, B TOM YHUCJIC COLOMUAJIbBHO-D3KOHOMHUYCCKOIO U (1)I/ISI/I‘ICCKOFO
Xapakrepa, CpeACTBaAMHU MATEMATUYICCKOI'O aHaJIn3a.

112.8. PepepanbHasa paboyasa nporpamma yuyebHoro Kypca "lleometpus”.
112.8.1. ITosicHuTenpHas 3aucKa.

112.8.1.1. TeomeTpust siBASETCS OMHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEro
06pa3OBaHI/I$I, TakK KakK O6CCHC‘II/IBa€T BO3MOXHOCTb U3YUCHUA JUCHUIIINH GCTCCTBGHHO-Hay‘-IHOI\/JI
HaIMpaBJIEHHOCTH U MPEAIMETOB I'yMaHUTApHOTO IuKJa. Jloruueckoe MblluieHue, GpopMupyemoe
MpU U3YYCHUH OOYYaIOIIMMUCS TOHATUWHBIX OCHOB T€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM H
IMOCTPOCHUH LICTIOYKHU JIOTUYCCKUX YTBep)K[[eHI/Iﬁ Ipr pCIICHUU I'COMCTPHUICCKUX 3a1a4, YMCHUC
BBIJIBUTATh M OIMpPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO MCIIONB3YIOTCS NpPHU PEIIeHUU 3ajad
€CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTU (PU3UUYECKUX 3a/1a4.

112.8.1.2. Ilens ocBoeHus mporpammbl ydeOHOTOo Kypca "lTeomerpus" Ha ynryOiIeHHOM
YPOBHE - pa3BUTHE WHIUBUIYAIbHBIX CIIOCOOHOCTEH 00ydYarOMMXCsl MPH U3yUYCHUH T€OMETPHH,
KaK COCTaBISIONIEH mpeaMeTHO# obnactu "Maremaruka u uHpopMaTuka" depes obecreueHue
BO3MOXXHOCTH TIPUOOPETCHHS W WUCIOIB30BaHHS OoJice TTyOOKHX T€OMETPUYCCKUX 3HAHUHA U
NeUCTBUM, CHEU(pUUYHBIX T'€OMETPUHU, U HEOOXOAMMBIX ISl YCHEIIHOTo MpodeccroHaIbHOro
00pa30BaHUsI, CBI3aHHOTO C UCMOIb30BAHUEM MAaTEMATHKH.

112.8.1.3. TlpuoputreTHBIMH 3aJadaMU Kypca TE€OMETPHUH Ha YIIyOICHHOM YpOBHE,
PaCHIMPSIFONTUMHU U yCHIIMBAIOIIIUMHU Kypc 0a30BOTO YPOBHS, SBJISFOTCSI:

pacuipeHue nNpecTaBICHUs O TEOMETPUH KaK YaCTH MUPOBOIl KyJIbTyphl U ()OPMUPOBAHHE
OCO3HAHHUSI B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMupoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak O BaXKHEHIINX
MaTeMaTH4eCKHX MOJIEINAX, TO3BOJISIIOIIMX ONUCHIBATh U U3Y4aTh pa3HbIe SIBICHHS OKPYKaIOIIEro
MUpa, 3HaHKWE TIOHATHIHOTO anmapara no paszaeny "Crepeomerpus” yueOHOTo Kypca reOMeTpuH;

q)OpMI/IpOBaHI/Ie YMCHHA BJIAACTh OCHOBHBIMU ITOHATHAMHA O IIPOCTPAHCTBCHHBIX (i)I/IpraX u
X OCHOBHBIMH CBOﬁCTBaMH, 3HAaHUC TCOPEM, (1)0pMy.]'I U YMCHHUC HX IIPHUMCHATHb, YMCHUIA
AOKa3bIBaATh TCOPCMbI U HAXOAUTh HCCTAHAAPTHBIC CIIOCOOBI pCIICHUS 3a1a4,

dbopMUpOBaHUE YMCHHS pPACIIO3HABaTh HA YEPTEkKaxX, MOACIAX U B PCAUTHLHOM MHUPE
MHOTOTPAaHHUKHU U TeJIa BPAlleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIH;

¢dbopmupoBanue ITOHUMAaHUS BO3MOKHOCTH AKCUOMATHUYECKOIO [IOCTPOCHUS
MaTeMaTH4YECKUX TEOpHM, (opMHpOBaHME MOHMMAHMS POJIM AKCHOMATUKU TNPU TPOBEIECHUU



paccyXIaeHUi;

(dbopmMupoBaHUE YMEHHs BIAJIETh METOAAMU JJOKA3aTEIbCTB U AJITOPUTMOB PELLICHHsI, YMEHUS
UX IIPUMEHSATH, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B XOJE PELIECHUs CTEPEOMETPUUYECKUX
3aJ1a4y ¥ 3a/1a4 ¢ MPaKTUYECKUM cofiepKaHueM, (OpMUPOBAaHUE MPEACTABICHHUS O HEOOXOIUMOCTH
JI0Ka3aTebCTB NMPU OOOCHOBAaHUM MAaTEeMaTHMUECKUX YTBEPXKAECHUH M pONM aKCMOMATHUKU B
MIPOBEACHUM IEyKTUBHBIX PACCYKICHUM;

Pa3BUTHEC W COBCPIICHCTBOBAHUC HWHTCIUICKTYAJIBHBIX W TBOPUYCCKUX CIIOCOOHOCTEH
o6yqa}01unxc;1, IMO3HABaTEIIbHOM AKTHUBHOCTH, MHCCICOAOBATCIBCKUX YMCHHI;'I, KPUTHUYHOCTH
MBIIIJICHUSA, HHTEPCCAa K UBYUCHUIO TCOMCTPUH,

¢dbopmupoBanue (QYHKIHOHAJIBLHOM TI'PaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: YMEHHS
pacrio3HaBath IIPOSBIECHUS FEOMETPHUECKUX OHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX
KU3HEHHBIX CHUTyallUAX W MpPU M3YYCHUH JAPYTMX Y4YEOHBIX MPEIMETOB, IPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEM, MOJEIMPOBAHMUS PEANBHBIX CHUTYyallUld, HCCIECIOBaHUS
IIOCTPOEHHBIX MOJEIIEH, HHTEPIPETALUHU TOITYYEHHBIX PE3YJIBTATOB.

112.8.1.4. OCcHOBHBIMH COZIEpXKATEIbHBIMU JIMHUAMH yueOHoro Kypca "I'eomerpusa” B 10 -
11 xmaccax ssnstores: "Ilpsimble u miuockoctu B mpoctpanctse”, "Muororpannuku”, "Tena
BpaieHus", "BekTopbl U KOOpJMHATHI B TpocTpancTBe", " [IBH>keHus: B mpocTpaHCcTBE'.

112.8.1.5. CodopmynupoBannoe B DPI'OC COO TpeGoBanue "yMmMeTb OIEpPUPOBATH
MOHATUSAMU"", PETICBAHTHBIX TEOMETPUU Ha yrnyOneHHOM ypoBHe oOyuenus B 10 - 11 xmaccax,
OTHOCHUTCSI KO BCEM COZEPKaTeIbHBIM JIMHUAM yueOHOro Kypca, a pOpMUPOBAHHME JIOTHUECKUX
YMEHUI pacrpenensiercss He TOJbKO M0 COAep KATEeJIbHBIM JIMHUSAM, HO U 1O rojaM OoOyuYeHHs.
Conepxanue  00pa3oBaHMS, COOTBETCTBYIOLEE IPEAMETHBIM  pPE3yibTaraM  OCBOCHHS
®enepasibHON pabouell mporpamMMsbl, paclpeAeIeHHbIM M0 rogaMm oOy4YeHUs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, NPUHLUIMAJIBHBIM BOIIpocaM oOydaromuecs
oOpaIlanuch HEOAHOKPATHO, YTO IMO3BOJSIET OPTraHU30BaTh OBIAJCHUE T'€OMETPHUYECKUMHU
MOHATUSAMHU M HaBbIKAMU IIOCIIEIOBATEILHO W IIOCTYINATEIbHO, C COONIOAECHUEM IPHUHIMIIA
IIPEEMCTBEHHOCTH, a HOBbIE€ 3HAHMs BKJIIOYaTb B OOLIYI0 CHCTEMY TI'€OMETPUYECKHX
MPEACTAaBICHUN OOYyYaIOUINXCsl, PacIIUpsis U YIIyOnsist ee, oOpa3yst MpPOYHbIE MHOXKECTBEHHBIE
CBSI3HU.

112.8.1.6. Ilepexo K M3yYECHHIO TEOMETPUH Ha YIITyOJICHHOM YPOBHE ITO3BOJISIET:
co3marb ycioBus i guddepeHnmanuu  OOy4eHHs, IMOCTPOCHUS WHIUBUIYATbHBIX
00pa30BaTeNbHbBIX POTrpamMM, 00€CIEYUTh YIITyOJIEHHOE N3yUYeHUE TEOMETPUH KaK COCTaBIISIOLIEH

ydyeOHoro npenMera "Maremaruka';

MOJITOTOBUTH O0YYaIONUXCsA K MPOJODKEHUIO M3YyYEHHUS MaTeMaTUKUA C Y4eTOM BBIOOpa
Oynymeit mpodeccun, odbecredrBas MIPEEMCTBEHHOCTh MEXKIY OOMMM M TPodecCHOHATHHBIM
oOpa3oBaHHUEM.

112.8.1.7. OOmiee YuCiIO YacoB, PEKOMEHIOBAHHBIX s HM3ydeHHUs Y4eOHOro Kypca
"TeomeTpust" Ha yriryOneHHOM ypoBHE - 204 gaca: B 10 ximacce - 102 gaca (3 gaca B Henenmo), B 11
kiacce - 102 gaca (3 gaca B Hezemio).

112.8.2. Conepxanue obyuenus B 10 kiacce.
112.8.2.1. Ilpsimbie ¥ TIJIOCKOCTH B MPOCTPAHCTBE.

OcHoBHBbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, IOCKOCTh, MPOCTpaHcTBO. [loHsATHE 00
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AKCHUOMAaTUYCCKOM ITOCTPOCHUHU CTCPEOMETPUN . AKCUOMBI CTECPECOMETPUHN U CIICACTBUA U3 HUX.

B3aumHoe pacnonoxeHue MpsIMBIX B MPOCTPAHCTBE: MEpeCeKaronuecs, napaiielbHble U
CKpeluBaronecs npsmoie. [I[pu3Haku CKpeIUBaIOMUXCs MPSAMBIX. [lapaaenbHOCTh MPSIMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MapajlieibHbIEe MPSMbIE B MPOCTPAHCTBE, MAPAIICIIBHOCTh TPEX
NpSMBIX, TApaUIENbHOCTh MpsMOM M TUIOCKOCTH. [lapamnensHoe W LEHTpalbHOE
MIPOEKTUPOBaHKE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA MapauIeIbHOTO MPOEKTUPOBAHMSL.
N3o06paxenue ¢puryp B napauieabHON MPOEKIMU. YIIIbI C COHANPABIEHHBIMH CTOPOHAMH, YOI
MEXIy TpSIMBIMU B NpocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEN: MapaiebHbIE TUIOCKOCTH,
CBOICTBa MapaieNbHbIX MIockocTel. [Ipocreiiye mpocTpancTBeHHBIE PUTYPHI HA TIIIOCKOCTH:
TETpadp, NapayjiesIenuIe ], TOCTPOEHUE CEUYCHUI.

[TeprnieH TUKyASPHOCTH MPSAMOM U TIOCKOCTH: NIEPIEHINKYIISIPHBIE MTPSIMbIE B IPOCTPAHCTBE,
NpsiMbIE Mapaijie/ibHbIE W TEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK IEPIEHIUKYISPHOCTU
NpsIMOW M IUIOCKOCTH, TEOpEMa O MpPSIMOM MEPHEHAMKYISIpHON IuiockocTd. OpTOroHalbHOE
npoekTupoBanue. [leprneHAUKyIslp W HAKJIOHHBIE: PACCTOSHHWE OT TOYKU JO TIUIOCKOCTH,
paccTosiHEE OT MPSMOU 70 TUIOCKOCTH, MPOEKIUs (PUTYpPHI Ha MIOCKOCTh. [lepneHIuKynspHOCTh
IJIOCKOCTEM: MpHU3HAK MEPHEeHIUKYJIIPHOCTH JBYX Iulockocted. Teopema o  Tpex
MepIeHINKYIIsApax.

VYIbl B IPOCTPAHCTBE: YIoJI MEXIY NPSAMOM U IIOCKOCTHIO, AByTPaHHBIN YIoJl, TMHEWHBIN
yroja JBYTPaHHOIO ymia. TpexrpaHHbli M MHoOrorpaHHble ymibl. CBOMCTBa IUIOCKMX YIJIOB
MHOTorpaHHoro ymia. CBOHCTBa IJIOCKMX M JBYTPaHHBIX yINIOB TPEXTPaHHOro ymia. Teopemsl
KOCHUHYCOB M CHHYCOB JIJIsl TPEXIPAHHOIO yTIIa.

112.8.2.2. MHOTOTpaHHUKH.

Bubl MHOTOrpaHHMKOB, pa3BepTKa MHOTOTpaHHHKA. [Ipu3Ma: n-yronbHas nmpusma, npsmas
W HAaKJIOHHAs TMpuU3Mbl, OOKOBasg M TONHAs TOBEPXHOCTh mpusMel. llapamnenenumnen,
MPSMOYTOJIBHBIN Mapajjiesienuies U ero cpoiicrBa. Kparwaiimme nyTM Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oinepa. IlpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojbHas MUpaMuaa, MpaBUibHas U ycedeHHas nupamuasl. CBoiicTBa pebep U OOKOBBIX TpaHei
MIpaBUJIBHOM NUpaMujbl. lIpaBuiabHBIE MHOTOTpAaHHUKH: IPAaBWIbHAs IIpU3Ma MU IIpaBUIIbHAsS
NMpaMu/ia, paBUiIbHas TPEYroibHAasl MMpaMuJia U MpaBUIbHBINA TeTpasdp, Kyo. Ilpeacrasnenue o
MPaBUJIBHBIX MHOTOTPAHHHUKAX: OKTA3IpP, TOJAEKAIP U UKOCAdIP.

Bbruucrienne 3meMEeHTOB MHOTOIPAaHHMKOB: peOpa, auaroHanu, yrisl. [lmomans OokoBoi
MTOBEPXHOCTH U NOJTHON MOBEPXHOCTH MPSIMOM MPU3MBL, IJIOIIAb OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU NpsMOM npu3Mbl. [lnomans OOKOBON MOBEPXHOCTH M MOBEPXHOCTH MPaBUIIbHON
MIAPaMU/JIbl, TEOPEMA O IUIOLIAAN YCEYEHHON TUpaMUIbl.

CuMMeTpust B MPOCTPAHCTBE. ODJEMEHTHl CHMMETPUHM IPaBUIIbHBIX MHOTOTPAHHUKOB.
CuMMeTpuss B TNPaBHIBHOM MHOTOTPAaHHUKE: CHMMETPHS NapajuleNeNUIeNa, CUMMETPHS
IIpaBUJIbHBIX NIPU3M, CHMMETPHS IPABUIILHONU TUPAMHU/IBL.

112.8.2.3. BekTopbl ¥ KOOPIAUHATHI B IPOCTPAHCTBE.

[ToHsATHS: BEKTOp B MPOCTPAHCTBE, HYJAEBOW BEKTOP, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUJIMHEApHbIE, COHANPABICHHBIE M IPOTHUBOIOJIOXKHO HAlpaBIECHHbIE BEKTOPbL. PaBeHCTBO
BCKTOPOB. I[CﬁCTBI/IH C BCKTOpaMu: CJIIOKCHHUC W BBIYUTAHHWC BCKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ncyio. CBOMCTBA CIOKEHUS BEKTOPOB. CBONCTBA YMHOXKEHUS
BeKTOpa Ha yncio. [loHsTHe KoMIUTaHapHbIE BEKTOPHI. [Ipu3HaK KOMIIJIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno napamienenunena. Teopema O pa3IoXKEHUM BEKTOpa IO TPEM HEKOMILJIaHAPHBIM



BekTopaM. [IpsimoyronbHasi cucrema koopAuHAT B npoctpaHcTBe. Koopaunarel BekTopa. CBs3b
MEXIy KOOpIMHATaM{ BEKTOpa M KOOpAMHATAMHU TOYEK. YTol Mexay Bektopamu. CkanspHoe
MPOU3BEJICHNE BEKTOPOB.

112.8.3. Conepxanue o0yuenus B 11 kiacce.
112.8.3.1. Tena BpaiieHus.

[TonsTHs: WWIMHAPUYECKas TMOBEPXHOCTb, KOHHMYECKas IMOBEPXHOCTh, cdepuaeckas
MMOBEPXHOCTh, 00pa3yIolre MOBEpXHOCTEH. Tena BpaleHus: HUJINH]P, KOHYC, YCEUCHHBIN KOHYC,
ctepa, map. B3aumnoe pacnonoxenue cepsl U MIOCKOCTH, KacareiabHas TIOCKOCTh K cdepe.
N306pakeHue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BepTka munuHapa u konyca. Cummerpusi cepsl
U 1Iapa.

O6wvem. OcHoBHBIE cBoiicTBa 00beMOB Ten. Teopema 00 oObeMe MNPSMOYTOIBLHOTO
napayjienenuneaa u ciueactsus u3 Hee. OObeM MPSIMOW W HAKIOHHOW TPHU3MBI, IWIIMHIPA,
nupaMuibl ¥ KoHyca. OObeM mapa U mapoBOTO CETMEHTA.

KomOuHanuu Tten BpalleHuss U MHOIOrpaHHukoB. Ilpu3ma, BmMcaHHas B IWIMHAD,
onucaHHasi okoino muiauHipa. Ilepecedenue cdepsl U mapa ¢ miockocTbro. Kacanue mapa u
cdepsl mockocThio. [IoHATHE MHOTOTPaHHHKA, OMIMCAHHOTO OKOJIO C(epsl, chepbl, BIMCAaHHON B
MHOTOTPaHHMK WJIM TEJIO BPAIIEHUS.

[Tnomaae MOBEPXHOCTH LMJIMHApA, KOHyca, Iuomanb cdepbl U ee dacredl. [lomobue B
npoctpancTBe. OTHOIICHHE O0BEMOB, IUIOIIAJICH TOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue MmomoOus, TOMOTEeTHs. PemieHwe 3amady Ha TUIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUUECKHX METOIOB.

ITocTpoenue ceyeHuii MHOTOIPaHHUKOB U TEJI BPAILIEHNs: CEYEHUs [IUJINHpA (TapaljieIbHO
U TEPIEeHIUKYIIPHO OCH), CEUeHUs] KOHyca (IapajuleIbHOE OCHOBAHMIO M INPOXOAAIIEE yepe3
BEpIINHY), CEUYCHMs IIapa, METOAbI IMOCTPOCHUS CEYCHMH: METOJ| CIEIO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAaHM, METO] IEPEHOCA CEKYIIEH MIIOCKOCTH.

112.8.3.2. BeKTOpBI M KOOPAUHATHI B TPOCTPAHCTBE.

Bekrtops!l B pocTpancTBe. Onepauuy HaJl BEKTOpaMHA. BEKTOpHOE yMHO)KEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOro yMHOXeHHs. lIpsiMoyronbHas cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunarsl BekTopa. Pasnoxenue Bektopa mo 6asucy. KoopamHaTHO-BEKTOPHBIM MeTon mpu
pELIeHUH TeOMEeTPUYECKUX 3a/1ad.

112.8.3.3. JIBu:KeHUsI B TPOCTPAHCTBE.

JBmwxkenus npoctpancTBa. OtobpaxeHnus. J[Brkenus u paBeHCTBO ¢uryp. O0mue cBoiicTBa
IBUKEHWH. BuIpl ABMKEHMIA: mapaiyieNbHbI MEepeHoc, HEeHTpadbHas CUMMETpPHs, 3epKaabHas
CUMMETpPHUs, TOBOPOT BOKPYT mipsimoid. [IpeobpazoBanust mogodus. [Ipsimas u cdepa Diinepa.

112.8.4. IIpenmeTHBIE pe3yNIbTaThI IO OTIEIBHBIM TeMaM ydeOHoro kypca "Teomerpus'. K
koHITy 10 Kacca oOydaromuiicst HAyIUTCS:

CB06OI[H0 ONCprupoOBaTb OCHOBHBIMU HNOHATHUAMH CTCPCOMCTPUU IPHU PCUHICHUHN 3aldad U
IMPOBCACHUUN MAaTCMATHICCKUX paccymz[eHHﬁ;

MIPUMEHATH aKCHOMBI CTEPEOMETPUHU U CJICACTBHUS W3 HUX NPH PEUICHUH T€OMETPHUYECKHUX
3a71a4;



KJIaCCU(PUIIMPOBATh B3aUMHOE PACIHOJIOXKEHHE MPSMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBaTh IMOHATUSMH, CBSI3aHHBIMU C YIIAMH B IIPOCTPAHCTBE: MEXKIY
MIPSIMBIMU B ITIPOCTPAHCTBE, MEXKTy MPSIMOU U IIJIOCKOCTBIO;

CBO60,I[HO OIICPpHUPOBATH ITOHATUAMU, CBA3AHHBIMU C MHOT'OT'paHHUKAMU

CBOOOIHO pacro3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (TIpU3Ma, MHUPaMUA,
MPSIMOYTOJIbHBIN Mapajuieenumnen, Kyo);

KJIaCCI/Iq)I/II_II/IpOBaTB MHOT'OI'pPaHHHKH, BBI6I/IpaSI OCHOBAHMUA OJIA KJIaCCI/IQ)I/IKaI_II/II/I;

CB06OI[HO OHepI/IpOBaTL IIOHATHUAMU, CBA3aHHbBIMU C CCUCHHUEM MHOI'OTI" paHHI/IKOB
IIJIOCKOCTBIO;

BBINIOJIHATE IMMapalJICIbHOC, HCHTPAJIbHOC W OPTOrOHAJIIbHOC IIPOCKTUPOBAHHC (1)I/Il"yp Ha
IIJIOCKOCTB, BBIIIOJIHATH 1/1306pa>1<eH1/151 (I)I/Il“yp Ha IMIOCKOCTH,

CTPOUTHh CEUYCHHUSI MHOTOTPAHHUKOB PA3JIMYHBIMH METOJIaMU, BBITIOJIHATH (BBIHOCHBIC)
MJIOCKHME YEPTEkKH U3 PUCYHKOB IPOCTHIX OObEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh  IUIOINAAM  TOBEPXHOCTEW  MHOTOTPAaHHHMKOB  (TMpU3Ma, NUpaMUaa),
TFEOMETPUYECKUX TEJl C IPUMEHEHHEM (POpMYIT;

CBO60,I[HO OIICPUPOBATH IMOHATHUAMU: CUMMCTPUA B IIPOCTPAHCTBEC, ICHTP, OChb U IIJIOCKOCTDH
CUMMCETPUHU, ICHTP, OChb U IIJIOCKOCTh CUMMCTPUHA (I)I/Il“ypbl;

CBO6OI[HO ONCpHUpOBaATL TMOHATHUAMHU, COOTBCTCTBYIOIIMMH BCKTOpaM MW KOOpAHWHATaM B
MPOCTPAHCTBE;

BBIIIOJIHATDH I[eﬁCTBHﬂ HaJa BCKTOpaMU,

pematb 3adadyd Ha J0Ka3arCJIbCTBO MATEMAaTHUYCCKUX OTHOIICHUN H HaXO0XJICHUC
TCOMETPUYCCKUX BCIUWYMH, IPUMCHAA U3BCCTHBIC MCTOABI IIPU PEIICHUU MAaTEMAaTHYCCKUX 3a1a4
TOBBINICHHOTO XU BBICOKOI'O YPOBHS CJIOKHOCTH;,

MPUMEHATHh TMPOCTEHIINE MPOrPaMMHBIE CPEIICTBA W AJIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI IPU PEUICHUH CTEPEOMETPUUECKHX 3a]1ad;

U3BJIeKaTh, NPeoOpPa30BbIBATh U HWHTEPHPETUPOBATH MH(GOPMALUIO O MPOCTPAHCTBEHHBIX
reOMeTpHUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTekax M PUCYHKaX;

IPUMEHSTh MOJTY4YCHHbIE 3HAHUS Ha MpPAaKTHKe: CPAaBHHUBAaTh M aHAIU3UPOBATh peajbHbIC
CUTYyalluU, MPUMEHATh H3YUYEHHBbIC MOHATHS B IPOLIECCE MOMCKA PELICHUS MaTeMaTH4eCKU
chopMyIHpOBaHHOW MPOOIIEMbI, MOJICTUPOBATH PEabHBIE CHUTYyallHH HA S3BIKE T€OMETPHH,
HCCIIEI0BATh MOCTPOEHHBIE MOJAETH C HCIOJIb30BAaHUEM TI'€OMETPUYECKUX IMOHSTHH U TEOPEM,
amnmapara aiareOpsbl, peliaTh MpaKTHUYeCcKHe 3a7a4yu, CBSI3aHHbIC C HAXOXKICHUEM TeOMETPUIECKUX
BEJINYUH;

UMETh NPEACTABIECHUS 00 OCHOBHBIX JTallaX Pa3BUTUS F€OMETPUM KAaK COCTABHOM 4acTH
(byHIaMeHTa pa3BUTHsI TEXHOJIOT .

112.8.5. IIpenmeTHbIE pe3ysbTaThl O OTIEABHBIM TeMaM yueOHoro kypca "Teomerpus'. K
koHITy 11 Kitacca 0OyJaronuiicss HayYnuTCS:



CBOOO/IHO OIEpPUPOBATh IOHATUSMM, CBSI3aHHBIMH C IMJIMHAPUYECKON, KOHMYECKOH H
ceprudecKoil MOBEpXHOCTAMH, OOBSICHATH CIIOCOOBI MOTYYSHHUS;

OIIEPUPOBATh OHATHSAMH, CBI3aHHBIMHU C TEIAMHU BPAIIEHUS: IMIMHIPOM, KOHYCOM, cepoit
U IIapOM;

pacmo3HaBaTh Teia BpamleHus (MWINHIAP, KOHYC, cdepa U map) U OObSICHATH CIIOCOOBI
MOJTYYEHHUS Tell BPALLCHUS;

KJIaCCU(UIIMPOBATh B3aUMHOE PacloyiokeHue cepbl U MIOCKOCTH;

BBIUUCIISATh BETMYUHBI 3JIEMEHTOB MHOTOI'PAHHUKOB M TeJl BpallleHHs, 00beMbl U IUIOIAAN
MOBEPXHOCTEH MHOTOT'PAaHHHUKOB U TEJ BPALICHHUS, TEOMETPHUECKUX Tell C IPUMEHEHUEM (POPMYIT;

CBOOOIHO OIEpUPOBATh TOHATUSIMH, CBS3aHHBIMH C KOMOWHAITUSMU TEJ BpaIeHUS M
MHOTOTPAaHHHUKOB: MHOTOTPaHHUK, BIHCAHHBIA B cdepy U OmUCaHHBIA okoio cdepsl, chepa,
BIIMCAHHAS B MHOTOTPAHHUK HJIU TEIIO BPAICHHUS;

BBIYUCIIATE COOTHOIICHHUA MEXKAY IUIOMAAIMN HOBCpXHOCTefI Hu o0beMaMHu HOI[O6HI)IX TECII,

n300paxarp U3yyaemble (PUTypBI, BBIMIOIHITH (BEIHOCHBIE) MJIOCKUE YEPTEKU M3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYpP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJl BPaAICHUS;

W3BIICKaTh, WHTEPIIPETHPOBATh U TPEOOPa30BBIBATE MH(POPMALUIO O TPOCTPAHCTBEHHBIX
reoMeTpuYecKux GUrypax, npeAcTaBICHHYIO Ha YepTekKax U PUCYHKAX;

CBOOOTHO OTIEpPUPOBAThH MOHATHEM BEKTOP B MPOCTPAHCTBE;
BBITIOJIHSTH OTE€paIlMy HaJl BEKTOPAMU;
3aJaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBO crcTeMe KOOPIMHAT;

pemarb reOMETPUYECKUE 33/1a4l Ha BBIUUCIECHUE YIIIOB MEX]y MPSIMBIMU U ILIOCKOCTSIMH,
BBIYUCIICHHE PACCTOSHUNA OT TOYKH 1O IUIOCKOCTH, B II€JIOM, Ha TMPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia MPHU PELlIECHUH;

CBOOOJHO OMEPUPOBATH MOHSATUSMU, CBI3aHHBIMHU C JBHUKEHHEM B MPOCTPAHCTBE, 3HATHh
CBOMCTBA JIBM)KCHU;

BBIMOJTHATH U300paKEHUS] MHOTOTPAHHUKOM U TEJT BPAILICHHUS MTPH TapauIeIbHOM MTEpeHoCe,
LIEHTPAJIbHOH CHMMETPUHU, 3CPKAJILHOW CHMMETPHH, TMPH TOBOPOTE BOKPYI MPSMOI,
npeoOpazoBaHus MO00US;

CTPOUTBH CEUEHHs] MHOTOI'PAaHHMKOB U TeJl BPALICHUA: CEUYEHUs LMIMHApa (IapajulelbHO U
NEPIEHANKYISIPHO OCH), CEYEeHHUs KOHyca (mapajielbHO€ OCHOBAaHMIO M MPOXOJsIlee 4depe3
BEPILIMHY), CEUEHUS 111apa;

HCIIOJIB30BaTb MCTOJAbI IIOCTPOCHUA CCUCHHIA: METOA CJI€A0B, METOA BHYTPCHHCEIO
IMPOCKTUPOBAHUA, METO/ IICPEHOCA CCKYH_Ieﬁ IIJIOCKOCTH,

JOKa3bIBATb TCOMETPUUCCKUC YTBCPKACHUA,

INPUMEHSTh TreoMeTpuyeckue (akThl JUIs pElIeHHs CTepeOMETPUYECKUX — 3ajad,
MIPEIIONAraouX HECKOJIBbKO IIaroB PELIeHUs, €CIHM YCJIOBUS NPUMEHEHHUs 3aJaHbl B SBHOU U
HesIBHOM (hopme;



pemate 3adadyd Ha J0Ka3arCJIbCTBO MATEMaTHYCCKUX OTHOIICHUH H HaXO0XJICHUC
TCOMETPUYICCKUX BCIINYHNH;

IIPUMEHATH IPOrPaMMHBIE CPEICTBA U NIEKTPOHHO-KOMMYHMKALMOHHBIE CUCTEMBI IIPU
pEeLIEHUN CTEPEOMETPUUECKHX 3a]1a4;

IIPUMEHSATDH TI0JyYEHHBIC 3HAHUSA HA MPAKTUKE: CPaBHUBATh, aHAIM3UPOBATh U OLICHUBATH
pealbHbIE CUTYyalllH, IPUMEHATh U3YUYEHHBIEC IIOHATHSI, TEOPEMBI, CBOMCTBA B IPOLECCE MTOUCKA
pellIeHns MaTeMaTuyecku chopMyIMpOBaHHOMN TPOOIEMBI, MOJIEIUPOBATh PEaIbHbIE CUTYAl[UU Ha
S3bIKE T€OMETPUHU, MCCIEAOBATh IIOCTPOCHHBIE MOZECIM C HUCIOJIIB30BAHUEM TIE€OMETPUYECKHUX
MOHATUH W TeOopeM, ammapara aireOpbl, pelarb MpPaKTHUYECKUe 3aJauyd, CBS3aHHBbIE C
Hax0XJICHHEM I€OMETPUYECKUX BEJINYNH;

UMETh NPEACTABIECHUs 00 OCHOBHBIX ITallaX Pa3BUTUS F€OMETPUM KaK COCTAaBHOM 4acTH
(byHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

112.9. ®depgepanbHasa paboyasa nporpamma y4ebHoro Kypca "BeposTHOCTb M
cTaTucTuka".

112.9.1. [TosscuuTenpHas 3aIncKa.

112.9.1.1. YueOnsiii kypc "BeposiTHOCTh W CTaTHCTHKA" YIITyOJIGHHOTO YPOBHS SIBIISIETCS
MIPOIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOIO y4eOHOTo Kypca yriyOJeHHOIO YPOBHS Ha YPOBHE
cpenHero obmero oOpa3oBaHMs. Y4eOHBI Kypc TpeAHazHaueH s (HOpMHUpPOBAHUSA Y
00y4aronMxcsi CTaTUCTHUYECKOM KyJIbTypbl W TOHHUMAaHMS POJM TEOPUH BEPOSTHOCTEH Kak
MaTeMaTU4eCcKOro MHCTPYMEHTA JUIs U3yUCHUS CITydalHbIX COOBITHIH, BETMUYMH U IporeccoB. [Ipu
U3y4EHHH Kypca oO0OramarTrcs NpeACTaBICHUs O0Oydaroluxcs O METOAAX HCCIEI0BAHUS
HU3MCHYMBOIO MHpa, pPasBUBACTCA ITOHHMMAHHEC 3HAYMMOCTU H O6HIHOCTI/I MaTEMaTHYCCKUX
METOZIOB TO3HAaHUSA KaK HEOThEMJIEMOW YacTH COBPEMEHHOIO €CTEeCTBEHHO-HAy4YHOI'O
MHPOBO33PEHHUS.

112.9.1.2. Coneprkanue yueOHOTO Kypca HalpaBIeHO Ha 3aKPETUICHUE 3HAHUH, ITOTyYCHHBIX
MIpHY U3YYCHHUH Kypca Ha ypOBHE OCHOBHOTO OOIIETo 00pa30BaHus, U Ha pa3BUTHE MPEICTaBICHUN
(6] CJIy‘-I&fIHBIX BCIIMYMHAX U B3aUMOCBA3AX MCKAY HUMHU Ha BAXKHBIX [TPUMEPAX, CHOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIETo Mupa. B pesynbrare y o0ydaromuxcsi J0JDKHO CHOPMHUPOBATHCS
MpeicTaBieHue O Haubonee YHNOTPEOUTEIbHBIX U OOMIMX MareMaTHYeCKHMX MOJIEINSX,
HUCIIOJIb3YCMbBIX  JIJI OnurcaHus AHTPOIIOMCTPHUYCCKUX W  JICEMOT pa@nqecxnx BCINYHUH,
MOTPEITHOCTEN B pa3iu4Hble poJa M3MEPEHUAX, JJIMTEILHOCTH O€30TKAa3HOW pPabOThI
TEXHUYECKHUX YCTPOICTB, XapaKTEPUCTHK MAaCCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. Y YeOHBII
Kypc sIBIsieTCsl 0a30il JUis OCBOCHHUS BEPOSTHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOAMMBIX
CricquaJrucraM HC TOJBKO HHIKXCHCPHBIX CHCIII/IaJ'II)HOCTCf/'I, HO TaKX€ COLOUAJIbHBIX U
TICUXOJIOTUYECKUX, TIOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKd B 3HAYUTENIbHON Mepe
WCIIONB3YIOT anmnapar aHaiau3a 0oibIInuX JaHHBIX. LleHTpanbHy0 9acTh y4eOHOTo Kypca 3aHUMaeT
oOCy)XJIeHHE 3aKoHa OONBIIMX 4YHCeNl - (YHIAMEHTAIBHOTO 3aKOHA MPUPOABI, HMEIOIIETO
MaTeMaTU4eCKy1o (popMalIn3aluio.

112.9.1.3. B COOTBETCTBHMM C YKa3aHHBIMH I[EISIMH B CTPYKType Y4eOHOro Kypca
"BeposiTHOCTh M cTaTuCTUKA" Ha YIIIyOJE€HHOM YpOBHE BBIIEJICHBI OCHOBHBIE COJEpKATEIbHBIE
muaun: "Cryvaitaeie coObiTust U BeposTHOCTH" 1 "CiydyaliHbIe BEIMYMHBI U 3aKOH OOJIBIINX
yucen".

112.9.1.4. IloMrMO OCHOBHBIX JINHUI B yUeOHBII KypC BKIIOYEHBI 2JIEMEHTHI TEOPHH TpagoB
U TEOPUU MHOXECTB, HEOOXOAUMBIE JUIsl TOJTHOLIEHHOTO OCBOCHMSI MaTepualia JaHHOTO y4eOHOro



Kypca U CMEXHbBIX MaTEMaTHUYECKUX YU€OHBIX KypCOB.

112.9.1.5. Copeprxanue nuHun "CiydaiiHble COOBITHS M BEPOITHOCTU" CITY>KUT OCHOBOM ISl
(hopMHUpOBaHUS TPEJCTABICHUN O pacIpeeICHUH BEPOATHOCTEH MEX Ty 3HAYCHUSIMH CITydaifHBIX
BeIMYMH. BakHy10 yacTh B 3TOW CO/IEPKATEIIbHON JTMHUM 3aHUMAET U3yUYEeHUE F€OMETPUUECKOTO
U OMHOMMAJIBHOTO pacHpefeieHUH W 3HAKOMCTBO C MX HENpPEpbIBHBIMU aHAJOraMH -
II0KAa3aTeJIbHBIM U HOPMaJIbHBIM PACIIPENEICHUSIMH.

112.9.1.6. Tewmbl, cBsI3aHHBIE C HENPEPHIBHBIMU  CIy4YalHBIMM  BEJIUYMHAMU U
pacripesie/IeHUsIMU, aKLIEHTUPYIOT BHUMaHKe 00yJaroIyXxcs Ha ONMCAHUM M M3YYEHUH CITydailHbIX
SIBJICHUH C TIOMOIIBIO HEPEePhIBHBIX (PYyHKIMH. OCHOBHOE BHUMaHHE yAEISIETCs TIOKAa3aTeIbHOMY
1 HOpMAJIbHOMY paclpeeeHUsIM.

112.9.1.7. B yueOHOM Kypce MpeaycMaTpUBAETCsl 03HAKOMUTEILHOE H3YyUEHUE CBA3H MEXKITY
CIIy4aliHBIMH BETMYMHAMU U OMTMCAHUE ITOU CBSI3U C TIOMOIIBI0 KO3 (PUIIMEHTa KOPPEIAIIUU U €T0
BBIOOPOYHOTO aHajora. OTH DJJIEMEHTBHl COJEpXKaHUs pa3BuBalOT Temy "Jluarpammbl
paccenBaHus", U3y4EHHYIO Ha yPOBHE OCHOBHOTO 00111eT0 00pa30BaHusl, U BO MHOTOM OMHUPAIOTCS
Ha CBEJICHUS U3 KypPCOB aJreOpbl U TEOMETPHUH.

112.9.1.8. Emme oquH 35eMEHT colep kaHusi, KOTOPBIN MpeaaraeTcsi Ha 03HaKOMUTEILHOM
YPOBHE - IMOCIIEIOBATEIBHOCTh CIyYaHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIOIIUX B CIUHUILY
BpeMeHH. O3HAKOMIICHHE C PacIpe/ie]IeHHeM BEepPOSTHOCTEH KOMMYECTBA TAKUX COOBITHI HOCUT
Pa3BHUBAOIINIA XapaKTep U SBJISICTCS aKTyaIbHBIM JIJIs OyIyIIUX aOUTYPUEHTOB, TOCTYAIONINX HA
y4eOHBIE CIICIIMATLHOCTH, CBSI3aHHBIE C 001 CTBEHHBIMU HAyKaMH, ICUXOJIOTHEN U yIIPaBICHUEM.

112.9.1.9. OOmiee yucio YacoB, PEKOMEHAOBAHHBIX sl HM3ydyeHHUs Y4eOHOro Kypca
"BeposiTHOCTB M CTaTUCTHKA" HA yIITyOJIeHHOM ypoBHE - 68 yacoB: B 10 kiacce - 34 vaca (1 yac B
Heneno), B 11 kimacce - 34 gaca (1 yac B Heem0).

112.9.2. Conepxanue obyuenus B 10 kiacce.

I'pad, ces3ubiii Tpad, myTu B rpade: mukisl U nenu. CTeneHb (BaJICHTHOCTH) BEPIITUHBL
I'padsr Ha mmockocTH. JlepeBbs.

CnyuaiiHbple dKCIIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITHS. DJNeMEHTapHbIe COOBITUS
(ucxompl). BeposTHOCTH CTy4aifHOTO COOBITHSI. BIHM30CTh YacTOTBI W BEPOSITHOCTH COOBITHH.
Ciy4aifHbIe OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepauuu Haja COOBITHSMU: TepeceueHne, OObeAMHEHUE, MPOTUBOIOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opMyna cloKeHUs BEPOSITHOCTEN.

VYcil0BHAsI BEPOSITHOCTb. YMHOXKEHUE BEPOATHOCTEH. JlepeBO CIly4yallHOTO JKCIIEpPUMEHTA.
®dopmyna nomHOM BepositTHocTH. Dopmyna baiieca. HezaBucumbie coOBITHSA.

bunapHbIi ciyyaliHbBI ONBIT (MCHBITAHUE), yCIeX M Heyaada. He3zaBucHMble HCTIBITAHUS.
Cepusi HE3aBUCHMBIX HCHBITAaHUN 10 mepBoro ycmexa. llepecranoBku u (akropuan. Ywucino
couetanuid. Tpeyronsuuk [lackans. ®opmyna bunoma HeroToHa.

Cepust He3aBUCHUMBIX HcnbiTaHud bepnymmn. CrydaiiHplii  BBHIOOp U3  KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacrnpenenenue BeposTHocTed. J[luarpamMmma pacmpenesieHusl.
Onepaunu Hajx cilydyailHbIMM BelMuuMHamu. buHapHas ciywaiiHas BenuuuHa. [Ipumepst
pacripeielieHuii, B TOM YHCIIe TeOMETPUIEeCKOe U OMHOMHUAIBHOE.



CoBMecTHOE pachpeelieHue JBYyX CIy4alHbIX BeauuyuH. He3zaBucHMBbIE CilydaiiHbIE
BEJIMYUHBIL.

Marematnueckoe OXHJIAaHUE Cciay4yailHOW BenuuuHbl  (pacnpenenenus). [lpumepsr
MIPUMEHEHUSI MaTEMaTHYeCKOro OKUJaHusl (CTpaxoBaHue, JoTepes). Maremarnyeckoe 0KHu1aHue
OMHapHOH ciydyaliHOH BeIMYMHBL. MaTeMaTHyecKoe OXKHJAHUE CYMMbl CIy4YalHBIX BEJIUYUH.
Maremarndeckoe OKuaHue TeOMETPUIECKOT0 M OMHOMHAILHOTO paclpeieieHu .

Hucniepcusi W CTaHAApTHOE OTKJIOHEHHE CIIy4yalHOW BEJIMYMHBI (pacmpeneiieHus).
Hucnepcusi OuMHapHOM ciydailHOM BenmM4uHBL. Maremarnueckoe OXHIAHUE MPOU3BEICHUS U
JUCIIEPCHS] CYMMbI HE3aBUCUMBIX CIyYalHbIX BEJIMYMH. /lucniepcrs U cTaHIapTHOE OTKIOHEHHE
OMHOMHANbHOTO pacnpeaeneHus. /lucnepcus M CTaHIApTHOE OTKIOHEHHE T€OMETPUYECKOTO
pacnpeneneHus.

112.9.3. Conepxanue o0yuenus B 11 kiacce.

Hepasencrso UeoOnimeBa. Teopema UeOrimena. Teopema beprysiu. 3akoH OOIBIITUX YUCE.
Bri6opounslit MeTox uccnenoBanuii. Beibopounsie xapakTepucTuku. OLeHUBaHUE BEPOSTHOCTH
COOBITHSI TIO BBIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEHIIMX THIIOTE3 C MOMOIIBI0 M3YYEHHBIX
pacnpeeneHui.

HenpepriBable ciyuaiinble BenuuuHbl. I[Ipumepbl. DyHKUMS IIOTHOCTH BEPOSITHOCTH
pacnpenenenusi. PaBHOMepHOe pacnpeneneHHe U €ro CBOWCTBA. 3ajaud, INPUBOIALINE K
MOKA3aTeJIbHOMY pPacHpeleleHUI0. 3aa4yd, NPUBOIAIIME K HOPMAJIbHOMY PpAacHpeleIeHUIO.
@DyHKIUS TUIOTHOCTH BEPOSTHOCTH IIOKA3aTENIbHOTO paclpeieieHns, (QYHKIUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIbHOTO pacipeneneHus. OyHKIuUsA IUIOTHOCTU M CBOWCTBA HOPMAJIBHOTO
pacnpeeneHusl.

[TocnenoBaTeIbHOCTh  OJMHOYHBIX HE3aBUCHMBIX COOBITHIA. 3aqadu, MPHUBOIAIIME K
pacnpenenenuto [Tyaccona.

KoBapmarust nByx ciyuyaiiHbIX BenuuuH. KosduiueHT nMHEHHONW KOppEsIIuy.
CoBMecTHBIE HAOMIOACHUS IBYX BelMWYuH. BbIOOpouHbIi K03 dunneHT koppensiuu. Paznunune
MEXY JIMHEHHOM CBS3bI0 M IPUYMHHO-CIICICTBEHHON CBA3bI0. JIMHEWHass perpeccusi, MeTox
HaMMEHBIINX KBaJPaTOB.

112.9.4. IlpenmeTHbBIE Pe3ynbTaThl IO OTJEIBHBIM TeMaM y4eOHOTro Kypca "BeposTHOCTh u
craructuka". K xonmy 10 knacca oOy4aromuiicss HayuuTcs:

CBOOOJHO ONEpHUpOBaTh MOHATUSAMU: Ipad, MIOCKU rpad, cBA3HBIN rpad, nyTh B rpade,
Lelb, LUK, J€PEBO, CTENIEHb BEPILIMHBI, JEPEBO CIIyYalHOIO HKCIIEPUMEHTA;

CBOOO/IHO OINEpUpOBaTh TMOHATUSIMHU: CIyYalHBIA JKCHEPUMEHT (OMBIT), CIy4ailHOE
coObITHE, DJIEMEHTApHOE Cciy4yailHoe cOObITHE (3JIEMEHTApPHBIA MCXOA) CIy4yailHOro OIbITa,
HaXOJIUTh BEPOSITHOCTU COOBITUH B OIBITAX C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HAXOIuTh U (POpPMYIUPOBaTH COOBITHS: TEpecedeHHne, OObEAUHEHUE TaHHBIX COOBITHH,
COOBITHE, TPOTHBOIOIOKHOE [TaHHOMY, HCIIONIB30BaTh IHArpaMMBbl Difiiepa, KOOPAWHATHYIO
MpsAMYIO JUIA pelIeHUs 3a/4ad, TMOoib30BaTbCsd (OPMYJION CIIOKEHHUS BEPOSITHOCTEH  JUIs
BEPOSITHOCTEN JBYX M TPEX CIydyailHbIX COOBITUH;

OIICpHUPOBATH IHOHATHAMMU YCJIOBHaA BCPOATHOCTD, YMHOXCHHUEC BGpOfITHOCTeﬁ,



HE3aBUCHMBbIE COOBITHS, IEPEBO CIIy4allHOTO SKCIEPUMEHTA, HAXOAUTb BEPOSTHOCTU COOBITUIN C
MOMOINIbIO TIPAaBHUJIAa YMHOXKEHUS, JIepeBa CIy4YailHOTO OMbITa, MCIONb30BaTh (HOpPMYIy MOTHOU
BepositHOCTH, (hopmyny baiieca mpu pereHun 3anad, onpeAensiTh HE3aBHCUMOCTh COOBITHI IO
(dhopMmyre U o OpraHu3alyy CIy4aiHOIO SKCIIEPUMEHTA;

OPUMEHATh M3y4YEeHHble KOMOWHATOpHBIE (OPMYNBl Ul MEPEYUCICHUs HIEMEHTOB
MHOXECTB, OJJIEMEHTApPHBIX COOBITHI CIy4YailHOro OmbITA, pEIIeHUs 337ad MO0 TEOpPHUH
BEPOSTHOCTEN;

CBOOOJHO OMEPHUPOBATH MOHATUSMU: OMHAPHBIN CIy4YalHBIA OMBIT (MCHBITAHUE), YCIEX U
Hey/aua, He3aBHUCUMBIE UCTIBITAHUSI, CEPHsI UCTIBITAHUHN, HAXOUTh BEPOSITHOCTH COOBITHIA: B CEpUU
WCTIBITAHUNA 70 TIEPBOTO YCIieXa, B CEPUU HCTBITAaHUM bepHymIm, B OMBITE, CBSI3aHHOM CO
CIIy4aiiHBIM BBIOOPOM W3 KOHEYHOM COBOKYITHOCTH;

CBOOO/IHO OIIEPUPOBATh MOHATHAMU: CIy4aiiHas BeJIMYMHA, PAacIpe/eleHue BEPOSITHOCTEH,
qyarpamMma pacrnpejienieHus, OnHapHasl ciiydaiiHas BeJIMYMHa, T€OMETPHUYECcKoe, OMHOMHAIbHOE
pacrpeneneHue.

112.9.5. [IpeameTrHble pe3ysbTaThl 10 OTACIBHBIM TeMaM yueOHoro Kypca "BepostHoCTh 1
craructuka". K xonny 11 knacca oOyuaroniuiicst HayuuTcs:

ONEepUpPOBaTh TMOHSTUSIMU: COBMECTHOE paclpeiesieHue JAByX CIy4allHbIX BEJIWYHH,
WCIIONB30BaTh TAOIHIy COBMECTHOTO PACIPENICIICHUS IBYX CIyYalHBIX BETUYHH JIJIS BBIICICHHUS
pacrnpeieneHus Kax10i BEJIMUMHBI, ONPECIICHUs] HE3aBUCUMOCTH CIIyYalHBIX BEJIMYUH;

CBOOO/IHO ONEpUPOBaTh IMOHATHEM MaTeMaTU4eCKOTO OXXHUIAHUS CIy4alHOW BEIMYMHBI
(pactpenenenusi), NPUMEHSATh CBOMCTBA MAaTEeMaTHUECKOrO OXHUJAHWUA NpPU DPELICHWH 3a7ad,
BBIYUCIISITH MaTEMAaTHYECKOE OKHUJaHHE OMHOMHUAIBHOTO U TEOMETPHUYECKOTO pacTpeieTICHUN;

CBOOOJHO ONEPUPOBATH MOHATHSAMH: IMCIIEPCHs, CTaHAAPTHOE OTKIOHEHHE CIy4ailHOH
BEJIMYMHBI, TPUMEHSTh CBOICTBAa JUCIEPCUU CIy4allHOW BEIMUYUHBI (pacHperesieHus) Hpu
pelIeHnH 3a/ad, BBIYMUCIATh JUCHEPCUI0 M CTAHJAPTHOE OTKJIOHEHHE I'€OMETPUYECKOTO U
OMHOMUAJIBHOTO PACHIPEIEICHUIH;

BBIUUCIIATh  BBIOOPOYHBIE XApaKTEPUCTHKH IO JaHHOM BBIOODKE U  OLIEHUBATh
XapaKTepUCTUKU TEHEpaJbHOM COBOKYIHOCTH JaHHBIX 110 BBIOOPOUHBIM XapaKTEPUCTHUKAM.
OueHuBaTb BEPOATHOCTH COOBITMM W MPOBEPATH MPOCTEHIINE CTAaTUCTUYECKUE TUIOTE3bl,
[IOJIB3YSACh U3YYEHHBIMU PACIPEACICHUSIMU.

112.10. [Ins npoBeAeHUs €AMHOIO IOCYAapCTBEHHOIO 3K3aMe€Ha 110 MaTeMaTuke (Janee -
EI'D no maremaruke) ucmnonb3yeTcsi nepedyeHb (Koau(puKaTop) MpoBepseMbIX TpeOOBaHMM K
pe3ynbTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTesIbHON MPOrpaMMBbl CPEHEr0 00Iero oopa3oBaHus
U DJIEMEHTOB COJEPKAHUSI.

Tabmuna 12
[Tposepsiembie Ha EI'D mo maremarnke TpeOOBaHMS
K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MpOTrpaMMbl
cpeaHero obmiero oopazoBaHus
Kon [TpoBepsiemble TpeOOBaHMSI K MPEAMETHBIM pe3yJbTaTaM OCBOCHUS

MIPOBEPSAEMOTO | OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBI CPETHETO 00IIero oOpa3oBaHus
TpeOOBaHMS




BrnageHne MeromaMu I0Ka3aTeNbCTB, AlTOPUTMAaMH PEIICHUS 3ajad;
yMeHHe (OPMYJIHpPOBATH W OINEPUPOBATH TOHATHUSMH: OIPEICIICHHE,
aKcoMa, TeopeMa, CIIEJCTBUE, CBONCTBO, MpPH3HAK, J0Ka3aTebCTBO,
PaBHOCHIIbHBIE (OPMYIMPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIUPOBAThH
o0paTHOE M TPOTHUBOIOJIOKHOE YTBEP)KACHUE, MPUBOIUTH MPHUMEPHI U
KOHTPIIPUMCPHI, HUCITIOJIB30BaTb MECTOJ MaTeMaTU4eCKOU HWHIAYKIUH;
IMPOBOAUTL JOKA3aTCIbHBIC PACCYXXICHHUA IMPU PCIICHUUN 3a/ia4, OLICHHUBATH
JOTHYECKYIO0  TPABWIBHOCTh  PACCYXICHHI, yMEHHE OINEepUpOBaTh
MOHATUSAMH: MHOXKECTBO, MOIMHOXXECTBO, OINEpallMd HaJ MHOXECTBAMU,
YMCHUE UCITOJIB30BATh TeOpeTI/IKO-MHO)I(CCTBeHHLIfI arrapar i ormrucaHus
pEAbHBIX TPOIIECCOB U SIBICHUA W MPU PEUICHUU 33/1a4, B TOM YUCIIC U3
JIPyTUX y4YeOHBIX TPEIMETOB; YMEHHE OINEepPUPOBaTh MOHITUSIMH: Tpad,
CBSI3HBIN Tpad, AepeBo, IMHUKI, rpad Ha IUIOCKOCTH; YMEHHUE 3aJaBarh W
OTMHUCHIBaTh Tpadbl Pa3IUYHBIMH CIIOCO0AMH; HCIOJIB30BaTh Tpadbl MpH
peleHuy 3a1a4

YMeHue omnepupoBaTh MOHATHUSMH: HaTypalbHOE YHCIIO, LEJN0e YHCIIO,
CTEINEHb C IIeJIbIM [TOKa3aTelieM, KOPEHb HaTypaJIbHOM CTENEHH, CTENEHb C
palMOHAJIBHBIM II0KA3aTeNleM, CTENEHb C JEHCTBUTEIbHBIM IOKa3aTeleM,
Jorapugm YHUClla, CHUHYC, KOCMHYC M TAaHT€HC INPOU3BOJILHOTO YHCIA,
OCTAaToK IO MOJIYJII0, pallMOHAJIbHOE YHMCIIO, HWPPALUOHAIBHOE YHCIIO,
MHOXECTBAa HaTypajbHbIX, LEJbIX, PALUOHAIBHBIX, ACHCTBUTEIbHBIX
qHcesl; YMEHHE UCIIOIb30BaTh IPU3HAKU JIEIMMOCTH, HAMMEHBIINN OOLIHi
JeTTUTEIh 1 HAaMMEHbIee o0111ee KpaTHoe, anroput™ EBkinia npu pemennn
3aJ1a4; 3HAKOMCTBO C Pa3IMYHBIMU TTO3UIIMOHHBIMHA CUCTEMaMH CYHCIICHUS,
YMEHHE BBINOIHATH BBIYMCICHUE 3HAUCHUH U MpeoOpa30BaHUs BIpaKEHHH
CO CTENEHsIMHU U JorapudmamMu, IpeoOpa3oBaHus APOOHO-PALNOHATIBHBIX
BBIpQ)KCHUH; yMEHHE ONEpUPOBATh IOHATHAMHU: IOCIEIOBATEIBHOCTD,
apupmMeTHyecKasl mporpeccusi, reomeTpudeckas Iporpeccus, 6€CKOHEUYHO
yObIBalOIIass ~ TreoOMEeTpUYecKass  MpOrpeccus;  yMEHHE  3aJaBaTh
MOCJIEJOBATEILHOCTH, B TOM YHCJIE C TIOMOILBIO PEKYPPEHTHBIX (OpMYII;
YMEHHE OINEepPHPOBATh IMOHATUAMHU: KOMILJIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIC YHCIIa, MOIYJb W apryMEHT KOMIUIEKCHOTO 4ucia, ¢opma
3alUCH KOMILJICKCHBIX 4YHCeN (TeOMeTpUYecKasi, TPUTOHOMETPHUYECKas |
anreOpandeckas); yMeTh TPOU3BOAWTH apudmeTudeckue IeHCTBUS C
KOMIUIEKCHBIMH ~ YWCJIaMH;  TPUBOJMTH  MPHUMEPHl  HCIIOJIb30BaHUSA
KOMITJIEKCHBIX YHCEJI; ONEepUpOBaTh MOHATUAMM: Marpuua 2 x 2 u 3 x 3,
OIIpEeIeNINTENb MATPUILIBI, TEOMETPUUYECKUI CMBICI ONPEAETUTENS

YMeHne onepupoBaTh IMOHATHSAMH: palUOHAJIbHbBIE, WPPALHUOHAIBHBIE,
MoKa3areNbHble, CTEMEHHbIE, JOorapupMHUECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH OHATHIMMU:
TOXJ/IECTBO, TOXKIECTBEHHOE MpPeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMa YpPAaBHEHUH M HEPaBEHCTB, pPABHOCHUJIBHOCTb YPAaBHEHMI,
HEPAaBEHCTB U CUCTEM; YMEHUE PEIllaTh YpaBHEHU S, HEPABEHCTBA U CUCTEMBbI
C INOMOIIBIO PA3NMYHBIX IPUEMOB; PEIIATh YpPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IIapaMeTPOM; IPUMEHSATh YPABHEHM 1, HEPABEHCTBA, UX CUCTEMBI
JUISL PEIlICHUsT MAaTeMaTHYeCKUX 3a7ad M 3aJad W3 Pa3TUYHBIX oOnacTein
HayKHU U peaIbHOW KU3HU

YMeHue omnepupoBaTh MOHATUSMH: (YHKIHS, YETHOCTh (YHKIIHH,
MEePUOANYHOCTh (YHKIMH, OTPAaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH




GbyHKIMKM, SKCTpeMyM (yHKIUU, HauOojblllee M HaUMEHbIlee 3HAYCHUS
(GYHKLIMU Ha MPOMEXYTKe, HelpepblBHAs (YHKLUSA, aCUMITOTHI rpaduka
¢GyHKUMHU, TIepBasi U BTOpas MPOU3BOJIHAs (YHKUIUH, T€OMETPUUYECKUNA U
¢u3nueckuii CMBICI TPOU3BOAHOM, TNepBOOOpa3Hasi, ONpeAeIeHHBIN
UHTErpajl; yMEHUE HaXOAWUTh ACHUMITOTHl rpaduka (QyHKIUH; yMEHHE
BBIYHCIISATH IPOM3BOIHBIE CyMMBI, IPOM3BEACHHUS, YACTHOTO U KOMIIO3ULIUH
(GyHKIWH, HAXOUTH YPaBHEHUE KacaTebHOM K rpaduKy QYHKINU; YMEHUE
HaXOAMUTh MPOU3BOJHBIE IEMEHTAPHBIX (YHKLUH; YMEHUE UCIIO0JIb30BaTh
MPOU3BOJHYIO JJISi MCCIeNOBaHUS (DYHKIMHA, HAXOOUTh HauOOJbIINE U
HAaMEHbIINE 3HaueHWs] (yHKIHHA; CTPOUTH TpaguKH MHOTOYJICHOB C
UCIONB30BaHUEM amIapara MaTeMaTHYeCKOro aHalau3a; IHPHUMEHSTbh
MIPOU3BOJHYIO JUIsl HAXOXKJICHUS HAWIYYILEro pelieHusl B NMPUKIAJHBIX, B
TOM YHCJIE COLUATbHO-IKOHOMHUYECKUX U (U3NYECKUX 3a/1auax; HaAXOAUTh
IUIOIIAN U 00BEMBI (PUIyp ¢ IOMOLIbIO MHTErpaa; MPUBOJUTH IIPUMEPHI
MaTeMaTu4ecKoro MOJEIMPOBAaHUS C TOMOUIBIO JU(QepeHInaTbHBIX
YpaBHEHU U

YMeHue onepupoBarh MOHITHIME: rpaduk QyHKIHHA, oOpaTHas (YHKIIHS,
KOMMO3UIUA (QYHKIUH, JuHEHHas (yHKOMs, KBaaparhyHas (QyHKIuS,
panoHaneHass (QyHKIUS, CTeneHHas (QYHKIHs, TPUTOHOMETPHUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKUIUH, TOKa3aTreibHas U
ngorapupmMuueckass (QyHKIUH; YMEHHUE CTPOUTh TpapuKh HU3YYCHHBIX
(GYHKIUH, BBIIOJTHAT TPeoOpa3oBaHus rpauKoB QyHKIIHIA, UCTIOE30BaTh
rpaduKy JUTS U3yYEHHs! MIPOIECCOB U 3aBHCUMOCTEH, MPH PELICHUN 33134
U3 JIpyTUX y4eOHBIX MPEIMETOB M 3a7a4 M3 PEealbHOM KHM3HH; BBIpaXKaTh
(dbopMynamMu 3aBUCUMOCTH MEXJy BEIMYMHAMH; HCIIOJIh30BaTh CBOWCTBA U
rpaduku GYHKUUN IS pelieHHsl ypaBHEHHWI, HEpaBEeHCTB W 3a7a4 C
napamMeTpamu;, H300pakaTh Ha KOOPAMHATHOH TUIOCKOCTH MHOXECTBa
pelIeHH ypaBHEHH, HEPABECHCTB M UX CUCTEM

YMeHue pemarh TEKCTOBBIE 3aJa4dl Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOIIEHTHI, JOJIU U YacTH, HA JBH)KEHHE, padOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJOTH, 3aJa4yi U3 0o0NacTy YNpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTaBIATh BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA U HUX
CUCTEMBI TIO YCJIOBUIO 3aJlaud, HCCIIEOBaTh IOJNYYEHHOE pEIIEHUE WU
OIICHUBATh MPABIONOMOOHOCTh PE3YJIBTATOB; YMEHHE MOJACIUPOBATH
peanbHbIe CUTyalldd Ha S3bIKE MaTeMaTHKW; COCTaBIATh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA M UX CHCTEMBI M0 YCIOBHIO 3a/laul, UCCIIEIOBATh
MOCTPOEHHBIE  MOJIEIM C  UCHOJb30BAaHHEM  ammapara  ajareopsl,
WHTEPIPETUPOBATH MOTyUYEHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATUAMU: cpelHee apupMeTHdYecKoe, MeIuaHa,
HauOoJbIIEe U HAaUMEHBIIIEE 3HAUCHUA, pasMax, JUCIICPCHA, CTAaHAApPTHOC
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE H3BJIE€KaThb, UHTEPIPETHPOBATH
nH(pOpMaLIUIO, IPECTABICHHYIO B Ta0NuIax, Ha AuarpaMMax, rpaukax,
OTPAXKAIOLIYIO CBOKCTBA PEAJIbHBIX MPOLIECCOB U ABJIEHUN; MPEACTABIATH
uHpopManu0 € [OMOIIbIO TaOJAMIT M  JuWarpaMM; HCCIeIoBaTh
CTaTUCTUYECKUE JaHHBbIE, B TOM YHUCIIE C NPUMEHEHHEM TIpadUuecKux
MCTOOAOB U BJICKTPOHHLBIX CPCACTB, rpa(bnqecxn ucciacaoBarb COBMCCTHBIC
HaOJIOIEHUS C TIOMOIIBIO JarpaMM pacCeuBaHUs U IMHEHHOW perpeccuu

YMeHue omnepupoBaTh IOHATHAMM: CIY4YalHBIA ONBIT W CIy4ailHOE




cOOBITHE, BEPOSATHOCTb CIy4alHOTO COOBITUS; YMEHHE BBIYMCIATH
BEPOATHOCTh C HCIOJNb30BaHUEM TIpaUueCcKUX MeETO/OB; INPHUMEHATh
(GopMynBl CIOXKEHUS M YMHOXEHHS BEpOATHOCTEH, (opMylly MOTHOMH
BeposiTHOCTH, (hopmyny bepHymin, koMOMHaTOpHbIE (QakThl U (HOPMYIIBL;
OLIEHUBAaTh BEPOSTHOCTH PEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
MOHATHAMM:  Clyd4ailHasi BEJIMYMHA, paclpeieieHUe BepOsATHOCTEH,
MaTeMaTU4YECKOE OXKUAAHUE, MAUCIIEPCHsI U CTaHAAPTHOE OTKJIOHEHHE
CllyyallHOM  BEIMYMHBL, (YHKUUM paclpelesieHuss U IUIOTHOCTHU
PaBHOMEPHOTO, MOKAa3aTeIbHOIO U HOPMAJIbHOIO PACIPEAEICHUM; YMEHHUE
HCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX PACHpEelesIeHUN Ul pelIeHus 3a71a4;
3HAaKOMCTBO C MOHATHSMHU: 3aKOH OOJIBLIMX YHMCEJ, METOJbl BBIOOPOYHBIX
UCCIIEIOBAHUN; YMEHUE TPUBOIUTH IPUMEPHI IPOSIBICHHS 3aKOHA OOJIBIITNX
Ylcell B NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSAX; YMEHHUE OIEPUPOBAThH
MNOHATUSAMHU: COYETAaHUE, IEPEeCTaHOBKA, YHCIO COYETAHUH, YHCIIO
nepecTaHoBoK; OnHOM HbIOTOHA; yMmMeHUE NpPUMEHSITh KOMOMHATOpPHBIE
(bakTel M pacCyXIEHHUs Uil pELIeHUs 3a/ad; OLEHUBATh BEPOSTHOCTH
peanbHBIX  COOBITHH;  COCTaBISTH  BEPOATHOCTHYIO  MOJENb U
MHTEPIIPETUPOBATH MOJyYEHHBIN PE3YIbTaT

YMeHue omnepupoBaTb IOHATHAMU: TOUYKA, IpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUMHA YIUIa, IJIOCKUI yroj, JBYIpPaHHbIH
yTOJI, TPEXTPaHHbIN YIOJl, CKPEUIMBAIOIIMNECS MPAMBIE, TAPAJLIEIbHOCTD U
NEPIEHIUKYIAPHOCTD NPSIMBIX U MIJIOCKOCTEH, YOl MEXAY IPSIMbBIMH, YOI
MEXJly MPSIMON M MJIOCKOCTBIO, YIOJl MEKAY IUIOCKOCTSMHU, PACCTOSTHUE OT
TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE MEXIY MPSIMBIMHU, PACCTOSTHHUE MEXIY
IJIOCKOCTSIMM; YMEHHME HCIIOJIb30BaTh IIPU PEUICHUM 3alad HM3y4YeHHBIE
(baKkTHl U TEOpPEMbI JIAHUMETPHH; YMEHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKpPY’KalOIllEr0 MHpa; CTPOUTH MaTeMaTHMUECKHE MOJEIH C IOMOIIbIO
TEOMETPUYECKUAX IIOHATUM M BEJIWYWH, pEIIaTh CBA3aHHBIE C HUMU
MIPaKTUYECKHUE 3a/1a4n

10

YMeHue omnepupoBaTh MOHATUSMU: ILIOMAAL (GUTYPBI, 00BeM (QHTYpHI,
MHOTOTPaHHHK, MPAaBUJIbHBI MHOTOTPAaHHHK, CEYCHHWE MHOTOIpaHHHKA,
KyO, mMapajuleienumea, Npu3Ma, NUpamuaa, (urypa W TOBEPXHOCTh
BpallleHUs, IWIMHIpP, KOHYC, Imap, cdepa, TUIOMAas cdephl, IIIOMAIb
MMOBEPXHOCTH TMHPAMHUBI, TPHU3MBL, KOHYyCa, MWIMHIpPA, O0beM Kyoa,
MPSIMOYTOJIBHOTO  MapaJuIeyIeuIea, MUPaMUIbL, TMPHU3MbI, I[HIUHIPA,
KOHYyCa, IlIapa, pa3BepTKa MOBEPXHOCTH, CEUCHHUs KOHYca W LUIUHJPA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUEHHE Imapa, IUIOCKOCTb,
Kacaromiascsi cdepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOHWTH CEYCHHE
MHOTOTPaHHHKA, W300paxxaTb MHOTOTPAHHUKH, (PUTYpHI U TMOBEPXHOCTU
BpAILlCHUs, UX CEYCHHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yMEHUE TPUMEHSTh CBOWCTBA T€OMETPUYECKHX (PHUTYp, CaMOCTOSTEIHHO
(dhopMynHpoBaTh OMpeAeIeHUsT N3y4yaeMbIX (UTYD, BBIIBUTaTh TUIIOTE3BI O
CBOMCTBAaX W TMpPH3HAKaX TEOMETPUYCCKUX (UTYpP, OOOCHOBHIBATH WIIN
OlpoBeprarb WX; YMEHHE NPOBOAWTH KiIaccUpHUKaui Quryp 1o
pa3IMYHBIM TPU3HAKAM, BBIMOIHATH HEOOXOAWMBIC JOTIOTHHUTEIbHBIC
MMOCTPOCHUS

11

VYmMmenune OIICpHUPOBATH IIOHSATUAMMU: JOBUXCHHUC B MMpOCTPaHCTBE,
napaJiyIeNIbHbIN MMePeHOC, CHMMETPHS Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUEe T1OM00MS, NOAOOHBIE (DUTYpPBI; YMECHHE




pacrno3HaBaTh paBHbIE M IOAOOHBIE (QUIYpHI, B TOM 4YHCIE B HPUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh F€OMETPUUECKHE OTHOIICHUS TIPH
peliCHUKn 3a/ia4; HaxXOAUTb I'COMCTPUUCCKUC BCINYUHBI (I[JII/IHa, yroi,
IJI011a/1b, 00bEM) NPH PEIICHUH 3aj]a4 U3 JPYTUX y4eOHBIX MPEAMETOB U U3
peanbHON KU3HU; YMEHUE BBIYUCIISATh TEOMETPUYECKUE BEJTMUUHBI (JITMHA,
yToJI, TIOIA b, 00bEeM, IJION[aJb MOBEPXHOCTH), UCIIONb3YS U3yUEHHBIC
(i)OpMy.]'II)I U MCTOABbI, B TOM YHCJIC! ILIOIMAAb MOBCPXHOCTHU MNMUPAMHUIBI,
NpU3MBblL, KOHyca, UMIWHApa, I[Ulomanb cdepbl; o00beM  Kybda,
MPSIMOYTOJIBHOTO ~Mapajuielenuneaa, HUpaMuabl, MNPU3MbL, WIMHAPA,
KOHYCa, IIapa; YMEHHE HaXOIUTh OTHOIIEHUE 00hEMOB TOJJOOHBIX (GUTYD

12 YMeHne onepupoBaTh MOHATUSAMU: NMPSMOYIOJIBHAs CUCTEMa KOOPIWHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTODPOB,
MIPOU3BEAICHUE BEKTOpAa HA YHCJIO, DPA3JIOKEHHE BEKTOpa Mo Oasucy,
CKaJsIpPHOE TIPOM3BEACHHUE, BEKTOPHOE IIPOU3BEICHHUE, YION MEXAY
BEKTOPaMH; YMEHUE UCIIOJIb30BaTh BEKTOPHBINA U KOOPAMHATHBIA METON IS
pelIeHns TeOMeTPUUYECKUX 3aj1ad U 3a1a4 JPYTUX y4eOHBIX MPeIMETOB

13 YMeHue BBIOMpATh MOAXOASIINN METOJ JJIsl pEIICHHS 3a/1a4i; TOHNMaHUe
3HQYUMOCTH MAaTEMAaTHKW B HM3yUYCHUM TPUPOJIHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUH; YMEHHE paclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MAaTE€MAaTUKUA B UCKYCCTBE, YMEHUE MPUBOIUTH IIPUMEPBI MATEMATUUYECKUX
OTKPBITUH POCCUKCKOW U MUPOBOM MaTEMaTUYECKOW HAYKH

Ta6muna 12.1

[Tepeuenb 3eMEeHTOB coaepkanus, mpoBepsieMbix Ha EI'D
M0 MaTeMaTuKe

Kon [IpoBepsiemblii 3EMEHT COAEPIKAHMS
1 Yucna 1 BEIUUCICHUS
1.1 HarypanbHubie u nenpie uncia. [Ipu3Haky 1e1MMOCTH HENbIX YUCeT
1.2 Panmonaneubie uyncna. OOBIKHOBEHHBICE W JCCATHYHBIE JIPOOW, TPOIICHTHI,

OECKOHEUHBIC MePHOANYECKIE TPOoH

1.3 ApudmeTnieckuii KOpeHb HaTypaIbHOU cTeneHu. JledcTBus ¢ apudMeTHieCKuMu
KOpPHSIMU HaTypajbHOM CTENeH!

14 Crenenp ¢ uenbiM mnokazareneMm. CTENeHb C palMOHAIBHBIM TOKa3aTeJIeM.
CBoOJiCTBa CTEIIEHU

1.5 CuHyc, KOCMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. Jlecatuynsie U HaTypajabHbIE Jorapudmbl

1.7 JetictButenbHple uyuciaa. ApupMETHYECKHE ONEpaluud ¢ JIeHCTBUTEIbHBIMU
gyucnamMu. [IpuOnrkeHHbIEe BBIUMCICHUS, MpaBUIa OKPYIIEHUS, MPHUKUIKA U
OIICHKA pe3yJibTara BHIYMCICHUN




1.8 [IpeobGpazoBanue BeIpaKCHUI
1.9 KommnuiekcHsble uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [{enble 1 TpOOHO-paLIMOHATBHBIC YPABHEHUS
2.2 WppaunonanbHble ypaBHEHUS
23 TpuroHomeTpuiecKkrue ypaBHEHUs
2.4 [TokazarenbHble U JorapuMUUeCcKre ypaBHEHUS
2.5 [enbie u qpoOHO-paIoHaIbHBIC HEPABESHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U JIorapuPpMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuyeckrue HEpaBEeHCTBA
2.9 CucTteMbl U1 COBOKYITHOCTH YPAaBHEHHI U HEPABEHCTB
2.10 | YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
2.11 Marpuua cuctemMbl TUHEHHBIX ypaBHEHUN. OnpeaenuTens MaTpUILLbI
3 OyHKIHUH U TpaduKu
3.1 @Oynkius, cnocoOsl 3aganus QyHkiuu. ['paduk Qynkuuu. Bzaumuo oOparHbie
¢yukiun. YetHole n HedeTHble QyHKIMU. [leproanueckre QyHKIIMN
3.2 OO6nacTe ompeneneHuss U MHOXKECTBO 3HadeHW (ynkmuu. Hymu dyHKun.
[IpoMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTU  (DYHKIIHMH.
MakcumMyMbl 1 MUHUMYMBI (YyHKIH. HamOonbiiee w HauMeHbIIee 3HAUCHUE
(yHKIIMH Ha IPOMEKYTKE
33 CrenenHass (pyHKIMS ¢ HaTypajdbHBIM M IIEJbIM TOKa3zareneM. Ee cBoiicTBa u
rpacduk. CBolicTBa 1 rpaduK KOPHS N-0i CTENEHU
3.4 Tpuronomerpuueckue GyHKIIUU, KX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u orapupmMudeckas GyHKIHH, UX CBOMCTBA U TpaduKH
3.6 Toukn paspeiBa. AcumnTorsl rpadukoB ¢yHkuuid. CpolicTBa (yHKIHWH,
HEMpPEepHIBHBIX HA OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJaHMs MTOCIIEN0BATEIbHOCTEN
3.8 Apudmerndeckas ¥ reoMmeTpuieckas nporpeccun. Gopmyria CI0KHBIX POIICHTOB
4 Hauana matemarrueckoro aHaiauza
4.1 [TpousBoanas Gpynkuuu. [Ipon3BoaHbIe AMeMEHTAPHBIX (PYHKIINH
4.2 [IpuMeHeHHEe TPOU3BOMHON K HWCCIIEOBaHUIO (YHKIUMHA HAa MOHOTOHHOCTh U




OKCTPEMYMBI. HaXO)KI[CHI/Ie HauOOJIHIIECTO U HAMMEHBIIIET0 3HAYCHUS (bYHKHI/II/I Ha
OTPE3KEC

43 [TepBoobpa3znas. Muaterpan
5 MHoOxecTBa U JIOTHKa
5.1 MHoecTBO, onepanuy HaJl MHOXecTBaMU. Jluarpammsl Jiiepa - Benna
52 Jloruka
6 BepositHOCTB M cTaTucTHKa
6.1 OnucarenpHas CTaTUCTUKA
6.2 Beposaraocts
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuK1
7.4 Tena v MOBEpPXHOCTH BpaIllCHUS
7.5 Koopaunars! 1 BEKTOPBI
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