DenepanbHOE FOCYAapCTBEHHOE 00pa30BaTeIbHOE OI0IKETHOE
YUPEXEHUE BBICILIET0 00pa30BaHuUs
«DuHaHCOBEIM yHUMBepcuTeT Ipu [IpaBurenscTBe Poccuiickoi ®eneparmm»

JInney OuHyHUBEpPCUTETA

YTBEPXJIAIO
IIPOPEKTOP IO yIeOHOH U METOANIECKOM paboTe

OUHAaHCOBETO YHUBEPCUTETA .
E.A. Kamenera

« 26 » d{éZj/CVC/ 20 74 ronma

PABOYAA ITPOI'PAMMA IIO YYEBHOMY IIPEJIMETY
«MATEMATHKA»
(YyriayGneHHBIH YpOBeHbD)

Cpennee o0mee o6pa3oBanue

Mocksa — 2024



Pabouas mporpamMmma paccMoTpeHa
Ha 3aCEeJaHMHM IeJarOTHIeCKOro COBETa

IIporokon Ne 1 ot «26» aBrycra 2024 r.



HOACHUTEJBHAA 3AIIMCKA
OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEIMETA «MATEMATUKA»

PaGouas mporpamma mo yueOHOMY mipeameTy «MareMaTtukay yriryO0néHHOTO
ypoBHs i ooyuaromuxcst 10—11 kinaccoB pa3padborana Ha ocHoBe DeniepaabHOTO
rocyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPeAHEro 001Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWMU, TMPEABSIBIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOTO 0OOpa3oBaHUS.
Peanuzamnmst mporpaMMbl 00ecrieunBaeT OBJIAJACHHUE KITFOYCBBHIMU KOMIIETEHITUSIMU,
COCTaBJISIFONIIIMU OCHOBY IS CaMOPA3BHUTHsI W HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIHHOTO pPa3BUTHUSA
JUYHOCTHU 00yYaroIIMnXCsl.

B paboueit mporpaMMe yuTeHbI UJeu U MonoxeHus: «KoHuenuu pa3BuTus
MaremaTudyeckoro obpaszoBanus B Poccuiickoii denepannmn». B cooTBeTcTBUU €
Ha3BaHMEM KOHIIENIMA MaTEeMaTHUYeCKOe OOpa3oBaHME MAOJKHO, B YAaCTHOCTH,
pemath 3anady oOecleueHHs] HEOOXOJAMMOTO CTpaHE uYHuciia BBITYCKHUKOB,
MaTreMaTH4ecKass TIOJrOTOBKAa KOTOPBIX JIOCTaTOYHA JJis  IPOJIOJKEHUS
00pa3oBaHus MO Pa3IMUHBIM HAMIPABICHUIM, BKIIOUAsl MPENOJaBaHUE MAaTEMATUKH,
MaTeMaTU4YECKHE UCCIIeI0BaHMs, paboTy B cpepe HHGOPMAIIMOHHBIX TEXHOJIOTUN U
ap., a TAaKXKe 00ecrieueHHs Il KaKI0ro 00y4arolerocss BO3MOXHOCTH JOCTUKEHUS
MaTeMaTUYECKOU TMOJTOTOBKA B COOTBETCTBUM C HEOOXOAUMBIM €MY YPOBHEM.
NmMenHo Ha perieHue 3TUX 3a/ad HaileleHa pabouas mporpamma yriryOia&€HHOTO
YPOBHSI.

B snoxy mmudpoBoit Tpanchopmanuu Beex cep yea0BeYECKOM eI TeTbHOCTU
HEBO3MOXHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOopoluen
MaTeMaTUYECKOW MOATOTOBKH. DTO OOYCJIOBIEHO T€M, YTO B HAIlM JHU PaCTET
YUCJIO CNEIUATbHOCTEH, CBS3aHHBIX C HEMNOCPEJACTBEHHBIM MPUMEHEHUEM
MaTeMaTHKH: U B chepe IKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTHUUYECKHUX 00JIACTIX,
U Jaxe B TyMaHHTapHbIX cdepax. Takum o0pa3zoM, Kpyr oOydaroumuxcs, Ijs
KOTOpPBIX MaTeMaTUKa CTAaHOBUTCA 3HAYUMBIM TpeAMeToM, (GyHIaMEHTOM
o0pa3zoBaHus, CYIIECTBEHHO pacuiupsieTcs B HEero BXOIAT He TOJIBKO 00y4aroIiuecs,
IJIAHUPYIOIIKE 3aHUMAThCS TBOPUECKOM U UCCIe0BaTENbCKOM paboTol B 00nacTu
MaTteMaTuku, HHHOPMATUKH, (PU3UKHU, SKOHOMUKHA U B JAPYIUX 001aCTAX, HO U Te€,
KOMY MareMmaTuKa HY>KHa [JIsi UCIOJb30BaHUs B MpodeccHsik, HE CBSI3aHHBIX
HEMOCPEACTBEHHO C HEM.

HpI/IKJ'IaI[HaH 3HAYUMOCTbh MaTCMAaTHKHU O6YCJIOBJ'IeHa TEM, UTO e€ npcamMmecToOM
SABJIAROTCA (bYHﬂaMCHTaJIBHI)Ie CTPYKTYpbl HaAMCTO MHpaA: IMIPOCTPAHCTBCHHBIC
(bOpMBI N KOJHYCCTBCHHBLIC OTHOIICHMHI, (bYHKHI/IOHaHI)HBIe 3aBUCMMOCTH H
KaTCropmuu HGOHpeI[GJ'IéHHOCTI/I, oT HpOCTGﬁHIPIX, YCBanBaCMbIX B
HCIIOCPCACTBCHHOM OIIBITC, 10 A0CTATOYHO CJIOXKHBIX, HGO6XOI[I/IMBIX AJIAA Pa3BUTHUA



HAay4YHBIX M TEXHOJIOTMYECKUX Hujeh. be3 KOHKpETHBIX MaTeMaTUYECKUX 3HAHUU
3aTPyJHEHO MOHUMAaHUE MPUHIIMIIOB YCTPOUCTBA U MCHOJIb30BAHUSI COBPEMEHHOM
TEXHUKH, BOCHPUSATHE U  HUHTEpIpeTanuss pa3HooOpa3HOM  COLMAIBHOM,
AKOHOMMYECKOH, MOJUTHYECKON HHpopmaruu, Manodd(eKTuBHA MOBCEIHEBHAS
MpaKkTUYecKass JAeATeNbHOCTh. Bo wMHoOrmXx cdepax mpodeccunoHaaIbHOU
NEATENbHOCTU TPEOYIOTCA YMEHHUS BBIMOJIHATH PACUETHI, COCTABIISITH AITOPUTMBI,
MPUMEHSITh (QOPMYJIbI, MPOBOAUTH T€OMETPUUYECKUE HU3MEPEHUsS] U MOCTPOCHUS,
YuTaTh, 00padaThIBaTh, HHTEPIPETUPOBATH U MPEACTABIATh UHPOPMAIUIO B BUJIE
TaOJuUll, AUarpaMM U IpauKoOB, MOHUMATh BEPOATHOCTHBIM XapakTep CIydailHbIX
COOBITHH.

OnHOBpEMEHHO ¢ pacumupeHueM cdep TMNpUMEHEHUs MaTeMaTUKU B
COBPEMEHHOM OOIIECTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MAaT€MaTHUUYECKHUM CTHUIIb
MBIIIUICHUS, TPOSIBISIONINIICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce
M3YUYCHHs] MAaTEMaTHKHA B apCeHall MPUEMOB U METOJOB MBIIUICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HMHAYKUIUS ©U ASAYKIHUs, 0000lIeHue U
KOHKpETH3alusi, aHalu3 ¢ CHHTe3, KiIaccudukauus U CcUCTEeMaTHh3alus,
a0ctparupoBanue u aHanorusi. OOBEKThl MaTEMATUYECKUX YMO3aKIIOUYEHUH,
MpaBUJia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHHU3M JIOTUYECKUX MOCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKE yMeHUs (HOPMyIUPOBaTh, 0OOCHOBBIBATH U JOKA3bIBAThH
CYXXJICHUSI, TEM caMbIM (DOPMUPYIOT JOTUUECKUN CTUIIb MbIIUIeHUS. Bemymas poib
MpU HAJIEKUT MaTEMaTHKe B (POPMHUPOBAHUU AITOPUTMUYECKOW KOMIIOHEHTBI
MBIIIUIEHUSI M BOCIHUTAaHWM YMEHUW JENCTBOBATH MO 3aJaHHBIM aJrOpUTMaM,
COBEpPIIECHCTBOBATh M3BECTHHIE U KOHCTPYUPOBATh HOBBIE. B mpoliecce pemieHus
3a/1a4 — OCHOBBI JIJIs1 OpraHu3aluy yueOHO! AesITeIbHOCTH Ha YPOKaX MaTEMAaTUKU
— Pa3BUBAIOTCS TBOPYECKAS ¥ MPUKJIIAHAS CTOPOHBI MBIIIIJICHUS.

OO0ydeHne MaTeMaTUKe NaéT BOBMOKHOCTh Pa3BUBATh y YUAIIUXCS TOYHYIO,
palMoHaIbHYI0 U UHPOPMATUBHYIO pE€Ub, YMEHHE OTOMPATHh HauOoJIee MOAXOISAIINE
S3bIKOBBIE, CUMBOJINUECKHUE, TpaUUECKe CPEJICTBA IJI BBIPAXKEHUS CYKICHUMN U
HArJIsIHOTO UX MPEeICTaBICHHUS.

HeoOxoauMbiM ~ KOMITOHEHTOM  OOIIEH  KyJbTyphl B  COBPEMEHHOM
TOJIKOBAaHWUU  SIBJISIETCS  OOIIee  3HAKOMCTBO C  METOJaMH  TO3HAHUSA
JEHCTBUTEILHOCTH, TPEACTABICHHE O TMPEeAMETe W METOJE€ MAaTEeMAaTHUKH, €ro
OTIUYUSIX OT METOJOB €CTECTBEHHBIX W TYMAaHHTAPHBIX HayK, 00 OCOOCHHOCTSX
MPUMEHEHUST MAaTEMAaTHUKH JJIsl PEIICHUS HAyYHBIX M TMPUKIAIHBIX 3adad. Takum
oOpa3om, maTeMaThuueckoe oOpa3oBaHHWE BHOCHUT CBOM BKJIaa B (OpMHUPOBaHUE
o0Ielt KyIbTYphI YEJIOBEKA.

N3ydenne MaTeMaTUKH CIOCOOCTBYET JCTETUYECKOMY BOCIUTAHUIO
YEJIOBEKa, MOHUMAHUIO KPACOThl M H3AIIECTBA MATEMAaTHYECKUX PACCYXICHUM,
BOCIIPUSATHIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPUH.



HEJIM U3YUEHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

[IpuoputeTHbIMU 1EAsIMH O0yueHHst Martematuke B 10—11 kmaccax Ha
yIrIIyOIEHHOM YPOBHE MPOIOJIKAIOT OCTABATHCSL:

* (dopMupOBaHHME UEHTPAIbHBIX MaTEMaTHYECKHX TMOHATUH (YHCIIO,
BEJMYMHA, TeOMeTpuueckas (Qurypa, IepeMeHHas, BEPOSTHOCTh, (YyHKIH,
MIPOM3BOIHAS, HHTETPaT), 00E€CIEUNBAIOIINX TPEEMCTBEHHOCTh U IEPCIIEKTUBHOCTD
MaTeMaTUYeCKOro 00pa3oBaHus 00y4YarOIINXCS;

* NMOJABEACHUE YYalIUXCS Ha JIOCTYIHOM JUIi HHX YPOBHE K OCO3HAaHHIO
B3aMMOCBSI3M MATEMATUKU M OKPY’KAIOIIET0 MHUPA, IOHUMAHUIO MAaTeMaTUKH Kak
4acTH OOIIeH KyJIbTypbl YEJIOBEUECTBA;

® PA3BUTHC HHTCIUICKTYAJIbHBIX W TBOPUYCCKUX CIIOCOOHOCTEN ydaluuxcs,
MO3HABATEILHOU AKTHUBHOCTH, HCCICAOBATCIbCKHUX YMCHHﬁ, KPUTHUYHOCTH
MBIIIJICHUA, HHTEPCCA K U3YUYCHUIO MATCMATUKU

* hopmupoBaHue PyHKIIMOHAIBHON MAaTEMAaTUYECKOM IPaMOTHOCTHU: YMEHHUS
pacrno3HaBaTh MATEMATHYECKUE ACTIEKTHI B PEATIbHBIX JKU3HEHHBIX CUTYallUSX U IIPH
W3YUYEHHH JIPYTUX Y4YeOHBIX MPEIMETOB, TNPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (QOopMyIUpoBaTh HMX Ha S3bIKE MaTeMAaTUKU U CO3/1aBaTh
MAaTEMATUYECKUE MOJIENIH, IPUMEHATh OCBOCHHBIM MAaT€MaTUYECKHUM anmapar i
pEeLICHUsI MPAKTUKO-OPUEHTUPOBAHHBIX 3aJla4, MHTEPIPETUPOBATh U OLECHHUBATH
MOJy4YEHHBIE PE3YJIbTATHI.

OCHOBHBIE JMHHM COAEpKaHUS Kypca marematuku B 10—I11 kmaccax
yIiyOJEHHOTO ypoBHA: «YMcia W BbIYMCIECHUSD», «Anredpa» («AnredOpandyeckue
BBIpAXKEHUS», «YpaBHEHHMs] M HeEpaBeHCTBa»), «Hawama wmaTeMaTudeckoro
ananuza», «I'eomerpusi» («I'eomerpruueckue GUrypsl U X CBOUCTBaY, «M3mepenue
r€OMETPUYECKUX BeNIHUMH»), «BepodaTHocTh M cratucTthka». JlaHHbIE JIUHUU
Pa3BUBAIOTCS MNapajlieNIbHO, KaXJash B COOTBETCTBUM C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBUCHUMO OJ[HA OT JPYrOH, a B TECHOM KOHTAKT€ U B3aUMO/JICHCTBUMU.
Kpome 3Toro, nx 00beAMHSAET JIOTHYeCcKasi COCTaBISAIOIIast, TPAJUIIMOHHO MPUCYIIas
MaTeMaTUKe U MPOHU3BIBAIOIAs BCE MAaTEMAaTUUECKUE KYpPChl U COJIEpKaTEIbHbIC
nunun. ChopmynupoanHoe B DenepanbHOM rocy1apCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe CpeaHero ooOiiero oOpa3oBaHMs TPeOOBAHUE «YMEHHE ONEPUPOBATH
MOHSATUSIMU: OIpEJIETICHUE, aKCUOMa, TEOpeMa, CJEICTBUE, CBOWCTBO, MPHU3HAK,
JI0Ka3aTeIbCTBO, PABHOCWIbHBIE (POPMYITUPOBKH; YMEHHE (POPMYIUPOBATH
oOpaTHO€ ¥ TMPOTUBOIOJOKHOE YTBEPXKIEHUE, TMPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJl MAaTEMATHUYECKOW HWHIAYKIHUH; MPOBOJIUTH
JI0Ka3aTeIbHbIE PACCYXACHUS NpPH PEIICHUU 3a7ay, OIEHUBATh JIOTHYECKYIO
MPaBUWIBHOCTh PACCYXIEHUI» OTHOCHUTCS KO BCEM pazleniaM, a (GOpMUpOBaHUE
JOTUYECKUX YMEHUW pachpeiessieTcss M0 BCeM TrojiaM OO0ydeHHsi Ha YpPOBHE
cpeaHero ooImero oopa3oBaHusl.



TpaaumoHHO M3ydeHne yueOHoro npeaMera «MaTeMaTukay MPOUCXOIUT B
paMKax Tpex Moayiel: «Anredpa W Hadala MaTEMAaTHYECKOrO aHalu3ay,
«I"'eomeTpus», « BEpOSITHOCTb U CTATUCTUKA.

Monynb «Anredpa n Hauajga MaTEMaTHYECKOTO aHAIN3a» ABIISIETCS] OHUM U3
HanOoJiee 3HaYMMBIX B IPOTpaMMe CTapIlei MIKOJIbl, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH  oOecrnedyMBaeT  HMHCTPYMEHTaIbHYIO  0a3y  Juisl  HM3y4YyeHHUs  BcCeX
€CTECTBEHHOHAYUYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (POPMHUPYET JOTUYECKOE U
a0CTpaKTHOE MBIIUIEHUE YYallUXCS Ha YPOBHE, HEOOXOIMMOM JJIi OCBOEHUS
nHpopMaTHKH, 0OIIECTBO3HAHUSI, UCTOPUH, CIIOBECHOCTH U JAPYTUX AUCHUILIMH. B
paMKax JAaHHOTO MOJIYJsSl y4Yalluecs OBJAACBAIOT YHHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOW HayKH, KOTOopas (OpMyJIMPYyeT CBOU JOCTUKEHUSI B MATEMAaTUYECKON

dhopme.

Monyns «Anrebpa W Hadajga MaTEMaTHYECKOTO aHaliM3a» 3aKjaJbIBacT
OCHOBY JUIS YCITEIIHOTO OBJAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIMHA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX MH(PPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HWCIOIL30BaTh WX ISl JalbHEHIIEro oOpa3oBaHUS W B
MOBCEHEBHON JXM3HU. B Toxke Bpemsi OBIajeHHE aOCTPaKTHBIMU W JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMH aJreOpbl M MaTeMaTHYEeCKOTO aHaln3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKAa3bIBATh
YTBEPKJICHUS ¢ TIOMOIIBI0 WHIYKIIUA U PACCYXAaTh NEAYKTUBHO, UCIIOIH30BATh
00001IeHNe W KOHKpPETH3alMio, a0CTparupoBaHUE M aHAJIOTUI0, (popMupyer
KpEaTHBHOE U KPUTUICCKOE MBIIIICHUE.

B xone nzyuenus monyis «Anredpa M Hayajga MaTeMaTHUYECKOTO aHAIM3a»
ydJamuecs  IOJIYy4YaroT  HOBBIM  ONBIT  PEIIEHHMs  NPUKIAAHBIX  3a7ad,
CaMOCTOSITEIIBHOTO TOCTPOEHUsI MAaTEMAaTHUECKUX MOJEIIEW pEaIbHBIX CUTYyallnu,
MHTEpPIpPETAlNM  TOJYYEHHBIX  PEUNIEHUWH, 3HAKOMATCS C  IpUMEpamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMH.

Mopyinb 0051aj1aeT 3HaUUTEIHHBIM BOCTUTATEIbHBIM MTOTEHIIUAIOM, KOTOPBIN
peanusyercsl Kak depe3 y4eOHBIM Marepuall, crnocoOCTBYIOMIMN (OpMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS, TaKk U 4Yepe3 cnenuduky ydeOHON eATebHOCTH,
TpeOyromeld MpoAOTAKUTEILHON KOHIIEHTPAIlMM BHUMAaHUS, CaMOCTOSATEIbHOCTH,
AKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJYyUYECHHBIN pe3yJibTar.

B ocHoBe MCTOAUKHU o6yquH51 anre6pe K HadallaM MaTeMaTH4YCCKOI'O
aHaJIn3a JICKUT HCHTGHBHOCTHBIﬁ IIPUHIUII o6yquI/m.

B crpykType monmynsi «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaIU3a»
MOKHO BBIJICJIUTH CIEAYIOIIME CONEPKATEIbHO-METOAUYECKUE JTUHUU: «Hucna u
BbIUUCIEHUS», «DyHKIIMU U rpaduku», «YpaBHEHHUs U HepaBeHCTBay, «Hauana
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MaTeMaTH4YecKoro aHanuza», «MHoxecTBa U JiorMKa». Bce ocHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUM HW3Y4YalOTCSd Ha TMPOTSHKEHUH JBYX JIET
oOyueHus B cTapuiei IIKOJie, €CTECTBEHHO JOMOJHSA APYT Apyra U MOCTENEHHO
HACHIIAsACh HOBBIMU TEMaMH U pazjeiaaMu. MoKHO ¢ YBEpEHHOCTBIO CKa3aTh, YTO
JAHHBIA MOJYJIb SIBIIIETCSI WHTETPATUBHBIM, IOCKOJBKY OOBEIUHSAET B cede
COJICp’)KaHHE HECKOJIbKUX MaTeMaTUYeCKuX JUCHUIUIMH, TakKUX Kak anreopa,
TPUTOHOMETPHUS, MAaTEeMAaTUUYECKUM aHaIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u Jp. [lo mepe Toro, xKak yvamniuecs OBIaJ€BalOT BCE Ooyiee MIMPOKUM
MaTeMaTHYECKUM amnmapaTtoM, Yy HHX [OCIeqoBaTelbHO (OpMUpYETCS U
COBEPIICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKYyI0 MOJIeNIb peaabHOU
CUTyalluu, MPUMEHSATh 3HAHUS, OJYYCHHBIC TPU U3YUYEHUU MOJYJISI, JIsl pEIICHUs
CaMOCTOSITENIbHO  C(HOPMYIMPOBAHHOM MaTeMaTHYeCKOW 3aJaud, a 3aTeM
HMHTEPIPETUPOBATH CBOIl OTBET

ConepxxarenbHO-METOAMYECKAs JIMHUA «HYHUCIa U BBIYMCICHHUS» 3aBEPIIACT
(dhopMupoBaHUE HABBIKOB MCIOJIb30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAayaTO B OCHOBHOHM ImKoJjie. B crapiiell mikone oco0oe BHUMAHHUE YACNSIETCS
(GOpMUPOBAHUIO HABBIKOB pPAllMOHAJBHBIX BBIYMCICHUM, BKIIOYAIONIMX B ce0s
UCIIOJB30BaHUE PA3TUYHBIX (OPM 3alUCH YHUCIA, YMEHHUE JeJaTh MNPUKUIKY,
BBITIOHATh NPUOIMKEHHBIE BBIYUCIICHUS, OLICHUBATh YHCJIOBBIE BBIpAKEHUS,
paboTaTh ¢ MaTeMaTHYECKMMHU KOHCTaHTaMU 3HAKOMbBIE YYalUMCSI MHOECTBA
HATYpPaJIbHBIX, LIEJbIX, PALMOHAIBHBIX W JCUCTBUTEJIBHBIX YHUCEN JOMOIHSIIOTCA
MHOJKECTBOM  KOMIUIEKCHBIX 4YHuCell. B  KaxaoM U3 3THUX MHOXECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My CHEUU(PUUYECKHE 3aJauyd W OIepaluu:
JIeJICHUE HalleJ0, ONEPUPOBAaHUE OCTATKAMHU Ha MHOKECTBE IIEJIBIX YHCEIT; 0COObIE
CBOMCTBA pallUOHAIIbHBIX U UPPALMOHANBHBIX YHCEN; apu(PMETHUECKHUE ONepaluu,
a TaK)K€ W3BJICUCHUE KOPHS HATYPAIbHOM CTEIEHU HAa MHOXKECTBE KOMILIEKCHBIX
yucell. bnarogaps mocieaoBaTeIbHOMY PACIIMPEHUIO KPYra UCIOJIb3yEMBIX YHCEI
Y 3HAKOMCTBY C BO3MOKHOCTSIMH UX MPUMEHEHUS JJISl PEIICHUS PA3IMYHBIX 3a/1a4
dbopmupyeTcsi MpeCcTaBICHUE O €IMHCTBE MAaTEMAaTUKW KaK HAyKd U €€ pojiu B
MOCTPOCHUU MOJIENEN pealbHOTO MHpA; MIMPOKO MCHOJB3YIOTCS 0000IIeHUE U
KOHKPETHU3ALUS.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHUU BCETO
oOyuyeHHss B cCTapiied IWIKOJe, MOCKOJbKY B KaxaoM pasnene IIporpammbl
IIPEAYCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3amad. B pesynbraTe ywamumecs
OBJIQJICBAIOT PA3IMYHBIMA METOJAMU PEUICHHS PALMOHAIIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTAPUPMUYECKUX U  TPUTOHOMETPUUYECKUX  ypaBHEHH,
HEPABEHCTB W CHUCTEM, a TAKXKe 3ajad, coaepxkamux napameTpsl. [lomyueHHbIe
YMEHHS IIUPOKO UCIONB3YIOTCS MPH HUCCIEIOBAHUM (PYHKIHH € MOMOIIBIO
MPOU3BOJHOW, NpPU PEIIEHWH MPUKIATHBIX 3aJad M 3aJad Ha HaxXOXKICHUE
HauOONBIINX U HAUMEHBIINX 3HAaUeHUN QPyHKUMU. J[laHHas copepkaTebHas JTUHUS
BKJIIOYaeT B ce0sa Takke (POpPMUPOBAHUE YMEHUN BBINOJIHATH PACUYETHI IO
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dbopmynam, npeoOpa3oBaHUs pallMOHANIbHBIX, UppaImoHaIbHbIX u
TPUTOHOMETPHUECKUX BBIPAKCHUM, a TAK)KE BBIPAKECHHM, CONEPIKAIINX CTCTICHH U
norapudmel. brarogaps u3ydeHHIO anreOpanvyeckoro Marepuayia MPOUCXOJUT
JanbHEelIlee pa3BUTHE aITOPUTMHUUECKOTO U a0CTPAKTHOTO MBIILICHUS yUalIuXcs,
GbOpMHPYIOTCS HAaBBIKH JEAYKTHUBHBIX PACCYXKICHUH, pabOTBHl C CHUMBOJBHBIMHU
dhopmaMu, MpeCTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHUJI€ PABEHCTB U
HEepaBeHCTB. AnreOpa mnpemnaraeT 3(QQPEKTUBHbIE WHCTPYMEHTBI ISl PEIICHUs
MPAaKTUYECKUX M €CTECTBEHHOHAYYHBIX 3a/lay, HArJISiIHO JAEMOHCTPUPYET CBOU
BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxxaTenbHO-MeTOANYECKass JUHUA «DyHKUMH U TpaQuKu» TECHO
MEPEIUIETAETCS C IPYTUMH JIMHUSIMUA MOAYJISI, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a]1a€T
MOCJIEA0BATEIBHOCTD U3YUEHUs MaTepuania. M3yyeHue CTeneHHOM, IT0Ka3aTeIbHOM,
JTOoTapu(PMUYECKON U TPUTOHOMETPUYECKUX (PYHKIIMI, UX CBOMCTB U TpaduKOB,
UCIIOJIb30BaHuEe (PYHKIMM JUIsl penieHus 3ajay U3 JpYrux y4eOHBIX NPeIMETOB U
pEalbHOM KU3HU TECHO CBSI3aHO KaK C MaTEMAaTUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHeHUN U HepaBeHCTB. [Ipu 3ToM Oo0sbIlloe BHUMAaHHE YIEsSETCS
(hopMUPOBAHUIO YMEHUS BhIpakaTh (OPMYJIaMHU 3aBUCUMOCTH MEXIY Pa3InuHbIMU
BEJIMYMHAMH, WCCIIEIOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTh HUX Trpaduku.
Marepuan 3Toil coIepKATENBHOM JTUHAN HALIEJICH HA PA3BUTHE YMEHUN U HABBIKOB,
MO3BOJISIIONIUX BBIPAXKATh 3aBUCUMOCTH MEX1y BEIMYMHAMH B pa3IMuHON (opme:
aHaJTUTUYECKOW, rpaduueckoil u cioBecHoil. Ero wusydyeHue crnocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIJICHUS, CHOCOOHOCTH K OOOOIIEHHI0 |
KOHKPETHU3AIUHU, UCTI0JIb30BAHUIO aHAJIIOTHM.

ConepxartenpHas auHus «Hayana mMaremMaTHyecKoro aHajin3a» MO3BOJSET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a/ad,
JOCTYMHBIX IIKOJbHUKAM, TaK KaK Yy HHUX MOSBIAETCS BO3MOXKHOCTH CTPOUTH
rpauKu CIOXKHBIX (PYHKIMHI, ONpeAeNsiTh HUX HAuOOJbIIMEe W HaUMEHBIINE
3HAQYEHUS, BBIYUCIATH Momaau Guryp u oObEMBI Tell, HaXOAUTh CKOPOCTU U
yCKOpeHusi TmporeccoB. JlaHHasi cojepxkaTeiabHas JUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHUSI MAaTEMATHYECKUX MOJENIe pealbHbIX CHUTYyallUid,
MO3BOJISIET HAXOAUTh HAWITYYIlIee PEIICHUE B TPUKJIIAIHBIX, B TOM YHCJIE€ COLIMATBHO-
PKOHOMHUYECKHUX, 3aJadyax. 3HaKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaIM3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaAJIbHO JTOTUYECKOTO U KPEATUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHMH paclio3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE W MCKYCCTBE. YUalluecs y3HAaIOT O BBIAAIOLIUXCS
pe3yiibTartax, MOJYYEHHBIX B XOJ€ Pa3BUTUS MATEMaTHKU KaK HAyKd, U 00 HX
aBTOpax.

COI[ep)KaTCJ'H)HO-MGTOI[H‘ICCKEUI IuHUSA « MHOXKECTBA U JOTMKa» BKIKOYAET B
ce0sT DIEMEHTHI TCOPHUHN MHOXCCTB H MaTEeMaTHYECKOM JIOTHUKH. TCOpeTHKO-
MHOKCCTBCHHBIC ITPCACTABIICHUSA ITPOHU3BIBAIOT BECHh KYpPC IIKOJBbHOM MaTE€MaTHKU



U TpeajaraloT HaumOoJiee YHUBEPCAIbHBIN S3BIK, OOBEAMHSIOMINN BCE pa3zielibl
MaTeMaTUKH W €€ NPWIOKEHHUM, OHMU CBS3BIBAIOT pa3Hble MaTEMaTHUYECKHUE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe 1enoe. [loaToMy BakHO JaTh
BO3MOXXHOCTh  IIKOJIbHUKY  TOHUMATh  TEOPETHUKO-MHOXECTBEHHBIM  SI3bIK
COBPEMEHHOW MaTeMaTHUKH W MCIOJIb30BAaTh €r0 JIJIsl BHIPAXKEHUSI CBOUX MBICIEH.
JIpyruM BaXKHBIM TPU3HAKOM MATEMaTUKU KaK HayKd CleayeT Mpu3HaTh
CBOMCTBEHHYIO €M CTpOroctb OOOCHOBAHMI U CIIEIOBAHHE OINpPEICIEHHBIM
MpaBWJiaM  MOCTPOEHHUSI  JIOKA3aTelbCTB.  3HAKOMCTBO  C  DJIEMEHTaMu
MaTeMaTUYECKOW JIOTUKH CHOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
y4ammxcsi, M03BOJSIET UM CTPOUTH CBOM PACCYXKJEHUS HAa OCHOBE JIOTHYECKHX
npaBuii, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIILICHHUS.

B monyne «Anrebpa m Hadajia MaTeMaTHYECKOTO aHAIHM3a» MPHUCYTCTBYIOT
OCHOBBI MAaTeMaTHYECKOT0 MOJICIUPOBAHUS, KOTOPBIC MPU3BAaHBI CIIOCOOCTBOBATH
(GOpMHpPOBAHUIO HABBIKOB  TIOCTPOCHHS  MOJENEH  pealbHBIX  CHUTYyaIluH,
HCCIICIOBAHMS 3THX MOJICIICH ¢ TIOMOIIBIO ammapara anreOpbl I MaTeMaTHIECKOTO
aHaNMM3a, MHTEPIPETAIINN MMOTYYEHHBIX Pe3ylbTaToB Takue 3aqaHus BIUICTCHBI B
KOKIBIM 13 pasnenoB IIporpamMmel, MOCKOIBKY BECh MaTepHall MOAYJS HIUPOKO
UCIIOJIB3YETCS IS PEIICHHs] TPUKIAIHBIX 3amad [Ilpu pemeHnn peasbHBIX
MPAKTUYECKUX 33J1a4 yUdalluecs pa3BUBAIOT HAOIIOaTEIbHOCTh, YMEHNE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThbCs, HCMOJIB30BaTh aHAJIOTHIO, 0000IIaTh M
KOHKPETU3UPOBaTh TMpobiemy JlesTenpbHOCTh 1O (OPMUPOBAHUIO HABHIKOB
pEIICHUS MPUKIIATHBIX 33729 OPTaHU3YETCS B MIPOIIECCE U3YUCHUS BCEX TEM MOTYJIS
«Anre0Opa 1 Hayajga MaTEMAaTHYECKOT'O aHAIIH3a.

«['eomerpust» siBIsIeTCS OMHUM M3 0a30BBIX MOAYJICH Ha YPOBHE CPEIHETO
oOmiero oopa3zoBaHus, TaK Kak 00eCIeYnBaeT BO3MOKHOCTh U3YUEHUS TUCLUTIIINH
€CTECTBEHHOHAYYHOW HAMpaBJICHHOCTH W MPEAMETOB TyMaHHUTAapPHOTO IIHMKIIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POPMHUpYyEMOe TPU H3yUYEeHUHN 00YHIarOIIUMUCS
MOHSATUWHBIX OCHOB T€OMETPHH, TMPHU JOKA3aTENbCTBE TEOPEM MU MOCTPOCHUU
[ENOYKH JIOTHUECKUX YTBEPKICHUH NP PEIICHUN T€OMETPUUIECKUX 3a/1a4, YMEHHE
BBIIBUTATh W OINPOBEpPraTb THIOTE3bl HEMOCPEACTBEHHO WCIONB3YIOTCA TIpU
pelleHny 3a7]a4 eCTECTBEHHOHAYYHOTO IIMKJIA, B YACTHOCTH (PU3MUECKHX 3a]ad.

[lenb ocBoeHus mporpaMmbl yudeOHOro Moxayns «l'eomeTpusi» Ha
yIriIyOIEHHOM YPOBHE — Pa3BUTHE UHAUBUIyaATbHBIX CHOCOOHOCTEHM 00yUarommXxcst
MpU U3y4YEHUU T€OMETPHUHU, KaK COCTaBIISIONIEH MpeaMeTHOM obnactu «MareMaTuka
n wuHpopmaTHKa» Uepe3 oOeCleuyeHHe BO3MOKHOCTH TIPUOOPETEHUS U
UCIOJB30BaHusA Oojee TIIyOOKMX TE€OMETPUYECKMX 3HAaHUM U JAeHCTBU,
CrelU(PUIHBIX TEOMETPUHU, U HEOOXOJAUMBIX JUIsl YCIEIIHOTO MPOo(hecCUOHATBLHOTO
00pa3oBaHus, CBA3aHHOTO C UCTIOJIH30BAaHUEM MAaTEMATHKH.

[IpuopuTeTHBIMU 3a7a4aMu MOJYJISI TEOMETPUU Ha YIIIyOJEHHOM YPOBHE,
PaCHIMPSIONINMU U YCUINBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCS:
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* pacIIMPEHUE MPEICTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIbTYPHI U
(dhopMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOIITUM MUPOM;

* (QopmupoBaHue TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O
BAKHEUIIMX MaTEeMaTUYECKUX MOJIENAX, MO3BOJSAIONIUX ONHUCHIBAaTh U HU3y4aTh
pa3HbI€ SBJICHUS OKPYKAIOIIET0 MUPA; 3HAHUE MOHIATUITHOTO amnmapara o pa3aeiy
«CrepeoMeTpus» NIKOJILHOTO Kypca reOMETPHU;

* ¢dopmMupoBaHHE YMEHHUS BJIaJA€Th OCHOBHBIMH TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (UTypaX M UX OCHOBHBIMU CBOWCTBAMHU;, 3HAHHE TEOPEM,
dbopMysnl U yMEHHE UX NPUMEHATh; YMEHHUS JI0Ka3bIBaTh TEOPEMbl U HAXOIUTH
HECTaHJapTHHIE CIIOCOOBI pEIIeHUs 3a/1aY;

* (hopMUpOBaHNE YMEHUS PACIIO3HABATh HA YEPTEKAX, MOJICIISIX U B PEaIbHOM
MHpPE MHOTOTPAHHUKM M TE€JIa BpAIIEHUS; KOHCTPYHPOBATh T'€OMETPUYECKUE
MOJICNIH;

* (hopMUpOBaHUE MOHUMAHUS BO3MOXKHOCTH aKCUMOMATUYECKOTO TTOCTPOCHHUS
MaTeMaTU4YECKUX Teopuid; (GOpMUPOBAHHWE MOHUMAHUS POJIU AKCMOMATUKHU MpHU
MPOBECHUHN PACCYKICHUN;

* popMupoOBaHUE yMEHUS BIAJETh METOAAMU JOKA3aTEIbCTB U AJITOPUTMOB
pELICHUS; YMEHUS UX ITPUMEHATH, IPOBOAUTH JOKA3ATENbHBIEC PACCYKICHUS B XOA€
pELICHUsI CTEPEOMETPUUYECKUX 3aJlad M 33Ja4 C MPAKTUYECKHM COJIEPKAHUEM;
dbopmMupoBaHUe TPEACTABICHHUS O HEOOXOJAMMOCTH  JIOKA3aTeNbCTB  MpHU
000CHOBaHUY MAaTEeMaTUYECKUX YTBEPKJICHHUI U POJIM AKCUOMATUKU B TPOBEIACHUU
JNETYKTUBHBIX PACCYKICHUN;

* pa3BUTHE W COBEPIICHCTBOBAHWE WHTEUICKTYAbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN 00yUaroIMXCsl, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBITUICHUS, MHTEpPECa K U3YUCHUIO TEOMETPHUH;

* hopMmupoBaHre PYHKIIMOHAIBHON TPAaMOTHOCTHU, PEJIEBAHTHON T€OMETPHH:
YMEHHSI PaClO3HABaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYECHUHU APYTHUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICIUPOBAHUsL PEaTbHBIX CUTyallMi, HCCIEIOBAHUS TOCTPOCHHBIX MOJEIIEH,
MHTEpIPETALNN MOTyYEHHBIX PE3YyJIbTATOB.

CdopmynupoBanHoe B DenepaibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe cpenHero ooOmiero oOpa3oBaHUsS TPeOOBaHUE «YMETh OINEPUPOBATH
MOHSATUSIMUY», PEIIEBAHTHBIX TEOMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJIEpkKATEIbHBIM JIMHUSIM y4eOHOr0 MOJYJIS, a
dbopMupoBaHUE JIOTMUECKUX YMEHUM  pachpenensercs HE TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUSIM, HO U 10 TojaM o0yuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJbTaTaM OCBOEHHUSI paboueil mporpaMmbl
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MOJIYJIsl, pacripeeAEHHBIM 10 rojlaM 00y4eHUsl, CTPYKTYpPUPOBAHO TaKUM 00pa3om,
9yTOOBl KO BCEM OCHOBHBIM, MPUHIIMIIUAIBHBIM BOIpOcaM OO0yuaromiuecs
oOpaianuch  HEOJHOKPAaTHO OTO  TO3BOJSET  OpPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHATHUSIMU U HABBIKAMU IMTOCIEIOBATEIBHO U MOCTYNATENBHO, C
COOJIFOICHUEM IPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTaBICHUN OOyYarolIUXCs, pACIIUPAs U yIriIyOsis
e€, o0pasyst NpOYHbIE MHOKECTBEHHBIE CBSI3U

[Tepexon K U3y4EHUIO TEOMETPUHN HA YIiayOJEHHOM YPOBHE TIO3BOJISIET:

— co3nath ycuoBus i guddepeHnuanu  00yuyeHuUsl, MOCTPOCHHS
WHJMBUAYAJIbHBIX 00pa30BaTENbHBIX MPOTpaMM; OOECleuuTh YriayOJnEéHHOe
M3yUYeHHE T€OMETPUHU KaK COCTaBIISIIONIEH yueOHOTo ipeamera «MareMaTukay;

— TMOATOTOBUTH OOYUYAIOIMUXCS K MPOJOJKEHUIO U3YUCHUS MATEeMaTHKU C
yuéTtoM BbIOOpa Oyayiei mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTh MEXKIY
001IMM U MPOo(PEeCcCHOHATBHBIM 00pa30BaHUEM.

Y4eOHblll MOIyNnb «BeposTHOCT W CTAaTUCTHKa» YINIYOJIEHHOIO YpPOBHS
ABJISIETCSI MPOJOJDKEHHEM U Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yIIIyOJEHHOTO YPOBHS OCHOBHOM 1IKOJIbI Kypc npenHasHaueH g opMHUpPOBaHUS
y OOydYamIMXcid CTaTUCTUYECKOM KyJbTYpbl M TOHUMAHUSA pPOJU TEOPUHU
BEPOSATHOCTEM KaK MAaTEMaTHYECKOTO HHCTPYMEHTA JUISl M3Y4YEHUs CIy4alHbIX
coObITHH, BeMMUMH U npoueccoB Ilpm wu3ydyenun Kypca oOoramaroTcs
MPEICTABICHNUS YYalllUXCsl O METOJax MCCIEN0BaHUs W3MEHYMBOIO MUDa,
pa3BUBAETCS NOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH MAaTE€MaTUYECKHX METOJIOB
IIO3HAHUS KAaK HEOTHEMIIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHOHAYYHOI'O
MUPOBO33PEHUS.

Coneprxkanue MOJTyJIsl HAalPaBJICHO Ha 3aKpeIJIEHUE 3HaHUH, TOJTyYE€HHBIX ITPU
M3YUYEeHHH Kypca OCHOBHOW IIKOJBI U HA Pa3BUTHE MPEJCTABICHUN O CIydailHbIX
BEJIMUMHAX U B3aUMOCBA3SX MEXKIY HUMHU Ha BAXKHBIX TPUMEPAX, CEOXKETHI KOTOPBIX
MOYEPIHYTHl M3 OKpYyXKawIliero mupa B pe3ynbraTte y 00ydaromuxcst JTOIKHO
chopMupoBaTbCsl TMPEJACTABICHUE O Haubojiee YNOTPeOUTENbHBIX M OOIIUX
MaTeMaTUYECKUX MOJIEIIAX, UCTIOJb3yEMBbIX JJI ONMKUCAHUS aHTPOIIOMETPUUECKUX U
neMorpauyeckux BEIWYHH, IOTPEIIHOCTEM B pa3IudHbIE pOJia HU3MEPEHHSX,
JUTUTEILHOCTH 0€30TKa3HOM paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPHUCTHUK
MacCCOBBIX SIBIGHUM U MIPOLIECCOB B OOIIECTBE YUeOHBIN Kypc siBisieTcst 0301 st
OCBOCHHS BEPOSITHOCTHO-CTATUCTUUYECKUX METOJO0B, HEOOXOAMMBIX CHEIIHATHCTAM
HE TOJbKO HWHXEHEPHBIX CHEHHATbHOCTEM, HO TaK K€ COLUMAIBHBIX W
MICUXOJIOTUYECKUX, TIOCKOJBKY  COBPEMEHHBIE  OOIIECTBEHHbIE HAYKH B
3HAQUUTENBHOM Mepe HCHOJIB3YIOT —amnmapaT aHain3a OOJBIIMX JaHHBIX
[lenTpanbHyl0 4YacTh Kypca 3aHUMAeT OOCYXXJICHHE 3aKOHa OONBIIMX YUCEN —
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byHIaMEHTAIBHOTO  3aKOHa  MPUPOIBI,  HWMEIOIIETO  MaTeMaTHYECKYIO
dhopManm3zanuio.

B cooTBeTCTBUM C yKa3aHHBIMU LEISIMU B CTPYKTYpE Y4e€OHOTO MOJIYJIS
«BepoATHOCTb U CTAaTUCTHKA» CPEIHEN IIKOJIbI HA YTITyOJIEH HOM YPOBHE BBIJEIICHbI
OCHOBHBIE cojiepxaTenbHble JUHUU: «CiydaliHble COOBITHSI U BEPOSTHOCTU» U
«CnyyaliHple BEJIMYHMHBI U 3aKOH OOJIbIIMX YHce». [loMMMO OCHOBHBIX JIMHHUM B
MOJYJIb BKJIKOYEHBI 3JIEMEHTHI TEOpUU rpad)oB U TEOPUU MHOXKECTB, HEOOXOAUMbBIE
JUIsL TIOJTHOLIEHHOTO OCBOEHHUS MaTepuaja JaHHOIO0 Y4eOHOro Kypca M CMEXHBIX
MaTeMaTUYECKHX y4eOHBIX KYypCOB.

Conepxanue nuHun «CiydaiiHble COOBITUSL U BEPOSTHOCTH» CIIYXKHUT
OCHOBOU 11 (pOPMHUPOBAHUS TPEJACTABICHUM O pacHpeaciICHUH BEPOSTHOCTEH
MEX1Yy 3HAUCHUSIMU CIy4YallHbIX BEJIMYMH. BaxkHYyI0 4acTh B 3TOU COAEpKATEIbHOU
JUHUU 3aHUMAET U3yUYEHHUE T€OMETPUUYECKOTr0 U OMHOMUATILHOTO paclpeieIeHU 1
3HAKOMCTBO C WX HEMPEPBIBHBIMU AHAJIOTAMH — IMOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacupeeseHUsIMH.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMUA CIy4YalHbIMM BEJIWYMHAMUA U
pacnpeieNieHusIMHY, aKUCHTUPYIOT BHHUMAHHUE IIKOJbHUKOB HA ONHCAaHUH U
M3YUYECHHUH CIyYallHBIX SIBIICHUI C MOMOIIBI0 HENpephIBHbIX (QyHKIUNA. OCHOBHOE
BHUMAHUE YAEISAETCS MMOKA3aTEIbHOMY U HOPMAJIbHOMY PACIPEACICHUSIM.

B kypce mpenycmarpuBaeTcsi O3HAKOMUTEIIBHOE H3YYEHHE CBSA3U MEKIY
CIy4YalHbIMM BEJMYMHAMH M OMHCAHUE 3TOU CBSI3M C MOMOIIBI0 K03 duIneHTa
KOPPEJSIIMU U €r0 BRIOOPOUHOI0 aHajIora. JTH 3JEMEHTHI COJep KaHusl pa3BUBAIOT
Temy «JlmarpammMsl paccemBaHUs», H3YYEHHYI0 B OCHOBHOMW IIKOJIE, U BO MHOT'OM
OMUPAIOTCS HA CBEJICHUS U3 KYPCOB alureOpbl U TEOMETPUH.

Emé oamH »3neMEHT colaepkaHus, KOTOpPBIA  IMpeajaraercss Ha
O3HAKOMHUTEIBHOM YPOBHE — TOCJIEAOBATEIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYTAIONIUX B €IUHUIYY BpeMeHU. O3HAaKOMIIEHHE C pacipeeieHueM
BEPOSTHOCTEM KOJIMYECTBA TAaKUX COOBITUM HOCUT pPa3BUBAIOIIMN XapakTep H
SBJISIETCA aKTyallbHBbIM ISl OyAyIuX aOUTYpUEHTOB, MOCTYHAIOMIUX HAa y4eOHBIE
CIELUAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, TICUXOJOTHEH U
YIIPaBJICHUEM.

MECTO YYEBHOI'O ITPEIMETA «MATEMATHUKA» B YYHEGHOM IIJIAHE

B cootBerctBum ¢ DenmepanbHBIM TOCYAapCTBEHHBIM 0O0pa30BATEIHHBIM
CTaHJIAPTOM CpeJIHEeTo 00IIero o0pa3oBaHusI MaTeMaTUKa SBISIETCS 0053aTEIbHBIM
MpEeMETOM Ha JaHHOM YPOBHE.
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B yueOHOM muiane Ha wu3zydeHue Marematuku B 10—I11 knaccax Ha
yIIIyOJIEHHOM YPOBHE OTBOAMTCS 7 y4EOHBIX YaCOB B HEJENIO B TEYEHUE KaXKI0TO
rojia o0yudenusi, Bcero 476 yueOHbIX 4acOB.

CornacHo yueoHoMmy miiany B 10—11 kinaccax yueOHbI Moayib «Anredpa u
Hayaja MaTEMaTHYE€CKOTO aHalii3a» BKJIIOYAEeT B ce0sl CIEMyIOlIUe OCHOBHBIC
pasgensl coaepkaHusd: «Huciia U BBIYUCICHUS», «YPABHEHUS M HEPABEHCTBAY,
«Dynknuu u rpadpukn», «Havana maremaTudyeckoro ananuzay», «MHOXecTBa U
norukay. B yueOHOM muiaHe Ha u3ydeHue yriryOaEHHOTO MOAYJIsl anreOpsl U Hayal
MaTeMaTUYECKOr0 aHaIn3a OTBOJAUTCA 272 y4yeOHBIX 4acoB 3a JiBa rojla 00yUeHHs.

OcHOBHBIE coOJiepKaTellbHble JUHUM ydeOHoro wmonayna «['eomerpus»:
«IIpsiMBIE U IUIOCKOCTH B MPOCTPAHCTBE», « MHOrOrpaHHUKNY, «Tena BpaeHus»,
«BeKTopel M KOOPAMHATHI B IMPOCTPAHCTBE», «JIBUKEHHS B MHPOCTPAHCTBE». B
y4eOHOM IJIaHE Ha W3y4YEHUE IreOMETPUM Ha YIIyOJIEHHOM ypoBHE OTBOAUTCS 136
y4eOHBIX yaca 3a J1Ba rojia 00y4eHusl.

B ydeOHOM miaHe Ha u3yuyeHuEe MOIyssd «BeposSTHOCTh M CTAaTUCTHUKA»
OoTBOJUTCA 68 yueOHBIX YacOB 3a J1Ba rojia 00y4eHUsl.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
YUYEBHOI'O ITPEIMETA <MATEMATHUKA»

OcBoenne yuyeOHOro mpeamera «MaTeMaTuka» IOKHO OOecreurnBaTh
JIOCTHKEHUE Ha YPOBHE CPEJIHET0 00111eT0 00pa30BaHUsl CIEAYIOMINX JIUYHOCTHBIX,
METanpeIMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBLIE PE3VYJIbTATEI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHMSI MPOrpaMMbl Y4yeOHOIro MpeaMeTa
«MaremaTrka» XapakTepU3yITCS:

FpaofcdaHCKoe eocnumarnue.

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKOU MO3UIIMHU 00YUYaIOIIETOCs KaK AKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCUUCKOro OOIIECTBA, MPEACTABICHHEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
MNpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl MU Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMH B COOTBETCTBHUM C HX
(YHKIUSMHU 1 HA3HAUYCHHUEM.

Hampuomuttecme eocnumanue.

c(hOpMUPOBAHHOCTHIO POCCUINCKON Ipa)kAaHCKOW UJICHTUYHOCTH, YBAKECHUS
K IPOILIOMY U HACTOAILIEMY POCCUMCKON MAaTEMaTHKH, IEHHOCTHBIM OTHOLLIEHUEM
K JOCTW)KEHUSIM POCCUHUCKHMX MATEMAaTUKOB W POCCUHCKOM MaTeMaTHYECKOU
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IIIKOJIBI, K MCIIOJB30BAHUIO JTHUX MOCTHKCHUH B JIPYTUX HayKax, TEXHOJIOTHSIX,
chepax SKOHOMHKH.

ﬂyxoeﬂo-HpaecmeeHFtoe eocnumarnue.

OCO3HAHUEM JyXOBHBIX LEHHOCTE! POCCHIICKOTO HapoJa;
Cc()OPMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOIO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MIPUMEHEHUEM JTOCTUKEHHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYMUBOrO OyaylIEro.

Jdcmemuueckoe socnumanue:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKJIIOYAs 3CTETHUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEMN, 00BEKTOB, 3a/1a4, PEIICHHH, pacCyXAeHUN; BOCIPUUMUUBOCTHIO
K MaTEMaTUYECKUM aCTeKTaM Pa3IM4YHbIX BUJIOB UCKYCCTBA.

Duszuyeckoe socnumanue:

chOpPMHPOBAHHOCTHIO YMEHHUS TPUMCHATh MaTEMaTUYECKHE 3HAHUS B
HHTEpEecax 3J0pOBOTO U 0€301acHOTO 00pa3a KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBbIO (3I0pOBO€ MUTAHUE, COANTAHCUPOBAHHBIN PEKUM 3aHATUN U
OTHbIXa, peryisipHas Gpuznueckas akTUBHOCTH); (PU3NYECKOTO COBEPIIIEHCTBOBAHUS
MIPY 3aHATUSX CIIOPTUBHO-03/JOPOBUTEIHLHON IEATETLHOCTBIO.

Tpyoosoe socnumanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOTIO0MS; HHTEPECOM K
pasIMUHBIM ~ cepaM  NMPOPECCHOHATBHOM  JNESITCIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W e€ TPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINH BBHIOOP
Oynymeid mpodeccur u pearn30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHEI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HAa TPOTSHKEHWU BCEHW JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 33/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH

JKono2uueckoe 80CNUmManue:

c(hOPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJbTYpbl, MOHUMAHUEM BIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX IMPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIUAbHOU
Cpelbl, OCO3HAaHMEM TJIOOATBHOIO XapakTepa H3KOJIOTMYECKMX MpolieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEeMATHUYEeCKUX 3HAHUU JJIsl pellieHus 3aj1ad B
00J1acTH OKpY>Karolel Cpe/ibl, IIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCIIEICTBUI [ OKPYKAIOWIEH CPEbI.

lleHHocmu HAY4YHOc0 NO3HAHUA.

c(hOpMUPOBAHHOCTbIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOIIECTBEHHOM  MPAKTUKH, MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4enoBEYECKOW esATeNbHOCTHU, JTAloB €€
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pasBUTHA W 3HAYUMOCTH JId Pa3BUTHUA LNUBUIN3allWMK, OBJIAJCHUCM A3BIKOM
MaTEeMaTUKH M MaTeMaTHYEeCKOM KYHBTypOﬁ KaK CpCcaACTBOM IIO3HAHHMA MHpPA,
IFOTOBHOCTBIO OCYIOCCTBJIATH IMPOCKTHYKO MW HMCCICAOBATCILCKYIO JCATCIIBHOCTD
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAITIPEIMETHBIE PE3VYJIbTATDI

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHSI IMPOTrpaMMbl y4eOHOTO MpeameTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIQJICHHEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMU  JCHUCTBUSAMH,  YHUBEPCAIbHBIMM  KOMMYHUKATUBHBIMH
JNEUCTBUSIMUA, YHUBEPCAIbHBIMU PETYISTUBHBIMH JI€CTBUSMM.

1) VYHuBepcaidbHble TO3HABaTeJbHble JIeHCTBHS, O0O0ECIEYUBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHUBHBIX MPOLIECCOB OOyyarommxcs (0CBOEHUE
METOJ0OB  TO3HAHUS  OKPYXKAlolller0  MUpa; NPUMEHEHHE  JIOTUYECKUX,
UCCIIEIOBATENbCKUX ONepaluii, yMeHui paborats ¢ HHMOpMaLueil).

basosvie nocuueckue oeticmeusi:

* BBISIBJISITh M XaPAKTEPHU30BaTh CYIIECTBCHHBIE MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TOHSATUNA, OTHOIICHUN MEXAy MOHATHUAMU;, (PopMyIupoBaTh
ompeieNieHHs] TIOHSITUH; yCTaHABIMBAaTh CYIIECTBEHHBIN NMPU3HAK KiaccUu(uKaIiuy,
OCHOBAHUS [ 000OIIEHUS U CPABHEHUSI, KpUTEPUU ITPOBOJAUMOTO aHAJN3a;

* BOCIpPUHHUMATh, (QOPMYJIUPOBATH U MPeoOPa3OBBIBATh  CYXKICHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIE,

* BBIBIITh MAaTEMATUYECKUE  3aKOHOMEPHOCTH, B3aHUMOCBSI3U U
npoTUBOpeurss B ¢akTax, NAaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSX; MpeasiaraTh
KPUTEPUU JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

¢ JcJaTb BBIBOJAbI C HCIIOJIb30BAHUCM 3dKOHOB JIOTHKH, JACAYKTUBHBLIX H
NHAYKTUBHBIX YMOSaKJIIOquI/Iﬁ, YMOSaKJ'IIO‘-ICHI/Iﬁ I1I0 aHAJIO0I'uM,

* MPOBOJHWTH  CAaMOCTOSATEIBHO  JOKAa3aTelbCTBA  MATEMATHYECKUX
yTBEpXKIeHUM (TpsiMble M OT NPOTUBHOTO), BBICTPAMBATh apPTyMEHTAIUIO,
MPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U
BBIBOJIbI,

* BBIOMpaATh CMoco0 pelieHus yuyeOHOM 3anauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pPEIlICHUs], BRIOUpPATh HanboJee MOAXOISAIIUN C YUETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

basosvie uccieoosamenvckue oeticmsusi:

* HUCMOJIb30BaTh BOIMPOCHI KaK MCCIIEIOBATEILCKUM MUHCTPYMEHT MO3HAHUS,
dbopmynupoBaTh  BONPOCHl,  (UKCHUpYyIOIIME  MPOTUBOpEUYUEe,  MpodieMy,
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yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MTO3ULIAI0, MHEHUE;

*  IOPOBOAUTHL  CAMOCTOSITEIBHO  CIUIAHMPOBAHHBIH  DKCIIEPUMEHT,
UCCIICJIOBAHKE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
SIBIICHUS, TIPOIIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXKIY OOBEKTaMH, SBICHHUSIMH,
POIECCaMM;

* CAMOCTOSITENILHO (POPMYJIUPOBATH O0OOIIEHUSI U BBHIBOJIBI MO pe3yJibTaTam
IPOBEIEHHOIO  HAOJIIOJICHMS, HUCCJENOBAHMS, OLIEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

®* INPOrHO3UpPOBaTh BO3MOXHOC PA3BUTHC IIPOLCCCA, a TAKIKC BBIABUI'ATH
MPCAIOJJIOKCHHA O €T0 PAa3BUTHH B HOBBIX YCJIOBHUAX

Paboma c unghopmayueri:

¢ BBISIBJIATD I[e(l)I/II_II/ITI)I HH(bOpMaHHH, JaHHBIX, HCO6XOI[I/IMI)IX JJIs1 OTBETA HA
BOIIPOC U JJIA PCIICHUA 3a1a4u,

* BbIOUpaTh HUHPOPMAIMIO U3 HCTOUYHHKOB  Pa3JIUYHBIX  THUIIOB,
aHaJIu3UpOBaTh, CHUCTEMATU3UPOBaTh M  HUHTEPIPETUPOBATH HH(OpPMAIUIO
Pa3IUYHBIX BUJOB U (DOPM MPECTABIICHHUS;

* CTPYKTYpUpPOBaTh MH(MOPMALINIO, TIPEACTABIATh €€ B Pa3IMYHbIX (hopMax,
WJUTIOCTPUPOBATH rpaduuecKu;

*  OIlEHUMBaTh  HAAEKHOCTh  MHPOpMAIIMKM MO  CAaMOCTOSITEIBHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM

2) VYHuBepcajibHble KOMMYHUKATHBHBbIE [JelCTBUSI, O0O0OECIEUYUBAIOT
c(hOpMUPOBAHHOCTh COLIMAIBLHBIX HABBIKOB 00YUYarOIIUXCSI.

Obwenue:

®* BOCIIpUHHUMATDh U (I)OpMYJII/IpOBaTB CYXKIACHUA B COOTBCTCTBHU C YCIIOBUAMU
n nOeiIsaMu O6H_[€HI/IH; ACHO, TOYHO, I'Pa@aMOTHO BbIPpAKaTb CBOIO TOYKY 3PCHHA B
YCTHBIX M IHCBMCHHBIX TCKCTAX, AdBaTb IOACHCHHA IO XOAY PCHICHUA 3aadyu,
KOMMCHTHPOBATDH HOHy‘ICHHBIfI pe3yabTar;

* B X0JIe 00CYKJIeHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 0OCYK1aeMOU TEMBI,
npoOJieMbl, pelIaeMoil 3ajayu, BBICKA3bIBATh WJE€H, HAIlEJICHHbIE Ha TIOUCK
pElIeHNUs; COMOCTABIATh CBOU CYXKJEHUS C CYXXJICHHSIMU JPYTUX YYaCTHUKOB
nauanora, oOHapyXUBaTh Pa3judyUe U CXOJCTBO IMO3UIMK; B KOPPEKTHOU (opme
(bopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

* IPEACTABIIATH PE3YJIbTAThI PEIICHUS 3a4a41, YIKCIIEPUMEHTA, UCCIEIOBAaHMS,
IIPOEKTa; CaMOCTOSITENIbHO BBIOMpPATh (opMarT BBICTYIUIEHUS C Y4€TOM 3aaad
MPE3EHTALNN U OCOOEHHOCTEHN ay IUTOPHUH.
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CompyOonuuecmeo:

* IOHUMATh U UCITOJIH30BATh MIPEUMYIIECTBA KOMAHIHON U WHANBUIYATEHON
paboThl mpu pemieHnH Y4YeOHBIX 3aJad; MPUHUMATh Iedh COBMECTHOU
JEATEeIbHOCTH, IUIAHHPOBATh OPraHMU3AIlUI0 COBMECTHOM pabOThI, paclpeneisTh
BUJIbI pabOT, I0rOBapuBaThCs, 00CYKAATh MPOIECC U pe3yJIbTaT paboThl; 000011aTh
MHEHHS HECKOJIBKUX JTFOJICH;

* y4acTBOBaTh B TPYyNIOBbIX (opMax paboTel (0OcCyxkaeHus, oOMeH
MHEHHUSIMH, «MO3TOBBI€ IITYpPMbD» M T.I.); BBIIOJHITH CBOIO 4YacTh paOOThl U
KOOPAMHUPOBATh CBOU JACHUCTBHS C JPYTUMH 4YJE€HAMH KOMAaHbI; OILIEHHBATH
Ka4eCTBO CBOEr0 BKJaja B OONIUH MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

3)  VYHuBepcaibHble  peryJsiTUBHbIE  JAeHCTBUS, O00ECINEYUBAIOT
(hopMUpOBaHUE CMBICIIOBBIX YCTAHOBOK U KU3HEHHBIX HABBIKOB JINYHOCTHU.

CClMOOpZCZHLBaI/;M}Z.'

* COCTaBIIAThH IJIaH, aJITOPUTM PEIICHUs 3a]]a4u, BBIOUPATh CIIOCO0 pEeIIeHUs
C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PENICHUM ¢ y4ETOM HOBOUM MH(GOPMAIIUH.

CamokoHmpob:

* BIaACTh HaBBIKAMHU IIO3HABATEILHOU pedIeKCMH KaK OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJECTh
crocobamMu CaMOMpPOBEPKH, CAMOKOHTPOJI TMpollecca W pe3yibTaTa pelieHus
MaTeMaTHUUYECKOM 3aJauH;

* IPEIBUJETHh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/1a4H,
BHOCUTH KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaliJICHHBIX OIMKHOOK, BBISIBICHHBIX TPYIHOCTEH;

* OLEHUBATh COOTBETCTBUE pE3yJbTaTa LEIU U YCIOBUAM, OOBSICHITH
INPUYHMHBI JOCTUKEHUS WIH HEJOCTHKEHHS PE3yIbTaTOB NEATEIbHOCTH, HAXOIUTh
OLINOKY, 1aBaTh OLIEHKY NPUOOPETEH HOMY ONBITY

IIJIAHUPYEMBIE TTPEIMETHBIE PE3VJIBTATHI OCBOEHUSI PABOYEM
I[TPOTPAMMEBI

[IpenMeTHbIe pe3yNbTaThl OCBOCHHS pabouell MporpamMmbl MO MaTEMAaTHKE
MPEJCTABIICHBI TT0 MOAYJISIM U 1O rojiamM oOy4YeHus.
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OcBoeHne y4yeOHOro Mouyisi «Anzedpa u Hauaia Mamemamuyecko2o
ananu3a» Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUs OKHO OOecleurBaTh
JOCTHKEHHUE CIEAYIOUIUX TPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

10 kaace
Yucna u évlyucienus

* CBOOOHO OMEPHUPOBATH MOHITUAMU: PAIMOHATBHOE YHCIIO0, OCCKOHEUHAS
nepuoanydeckas JapoOb, TPOIEHTHI, HpPpPAIMOHAIBPHOE YHCIO; MHOXXECTBa
pallMOHANILHBIX U JICCTBUTENIBHBIX YUCET; MOYJIb IEUCTBUTEIBLHOIO YHCIA.

» [IpumeHsaTs ApoOM W MPOLEHTHI IJIA PEIISHUS MPUKIAIHBIX 3aJad Hu3
Pa3IUYHBIX OTPACe 3HAHUHN U peaTbHOM KU3HH.

* [IpuMeHsATh NPUOAMKEHHBIE BEIUUCIICHUS, IPABUJIa OKPYTJIEHUS, TPUKHUIKY
Y OLICHKY PE3YJIbTaTa BIYMCICHUM.

* CBOOOJHO OMEpPHUPOBATH TMOHSATHEM: CTENEHb C IIEJIBIM IIOKa3aTeJIeM;
MCIIOJIB30BaTh MOJIXOASIIYI0 (POpMY 3amucu AEHCTBUTENBHBIX YUCEN JJISI PEIICHUs
MPAKTUYECKUX 3a7a4 U MPEICTaBICHHS JaHHBIX.

* CBOOO/THO OTIepUpPOBATH MOHATHEM: apU(PMETUUECKII KOPEHb HAaTYpaIbHON
CTEIIEHHU.

 (CB00OOJHO oOIEepUpOBaTh IOHATHEM: CTENEHb C palMOHAJIbLHBIM
MOKa3aTeJeM.

* CBoOOMHO OMEpUPOBATH MOHATUSIMU: JIOTapU(PM YHUCIA; JECITUUHBIE U
HaTypajbHbIE JIOTAPU(MBI.

* CB0OOIHO OnEepupOBaTh MOHITUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAaHT'€HC
YUCIIOBOTO apryMEHTA.

* OnepupoBaTh NOHATUSAMU: APKCUHYC, APKKOCUHYC U ApKTaHT€HC YHCIOBOTO
apryMeHTa.

prZGHeHuﬂ u HepaeeHcmeda

* CBOOOIHO OTIEpUPOBATH MOHATUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIEACTBUS;, PABHOCHIIbHBIE HEPABEHCTBA.

e [IpuMeHSATh pa3IuyHbIE METOIbl PEIICHUS palMOHAJIBHBIX U JIPOOHO-
pallMOHANBHBIX YPAaBHECHUH; NPUMEHSATh METOJ HHTEPBAJIIOB [JIs PELICHUS
HEPABEHCTB.

* CBOOOHO ONEpUPOBATH MOHATHIMHU: MHOTOUYJIEH OT OJHOM MEPEMEHHOM;
MHOTOWIEH € UEIbIMA KO3(pPUIIMEHTaMU, KOPHH MHOTOYJIEHA; IPUMEHSTH JeJICHNE
MHOI'OYJIEHAa Ha MHOTIOYIEH C OCTaTKoM, Teopemy be3zy m teopemy Buera mis
peuieHus 3aaad.
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* Hcnonb3oBaTth CBOMCTBAa ACHCTBHII C KOpPHSIMHU ISl MpeoOpa3oBaHUS
BBIPAKCHUM.

* BbInonaHATs nOpeoOpa3oBaHUs UKCIOBBIX BBIPAXKEHUM, COJIEpHKAIUX
CTEIICHU C PAllMOHAIBHBIM MOKA3aTEJIEM.

 Hcnonw3oBaTh  cBoiicTBa  JjiorapudmoB Uit NpeoOpa3zoBaHUS
TorapuPMUUYECKUX BBIPAKECHUI.

* CBOOOIHO OMEPUPOBATh MOHATUAMU: UPPALIMOHANIbHBIC, TOKA3aTEIbHbIEC U
norapuMUUYECKUe ypaBHEHUSI; HAXOAUTh UX PEIICHHS C TOMOIIBI0 PAaBHOCUIBHBIX
MEPEX0I0B WIIK OCYIIECTBIIAS MPOBEPKY KOPHE.

 IlpuMeHSTP  OCHOBHBIE  TPUTOHOMETpUYECKHE  (GOPMYIBI IS
npeoOpa3oBaHUsI TPUTOHOMETPUUYECKUX BBIPAKECHUM.

* CB00OOIHO oOmMEpUPOBATHh MOHSITUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,;
MPUMEHITh  HEOOXOJIUMble  (QOPMYJbI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUMN.

* MogaenupoBaTh pealibHbl€ CHUTYyallUM Ha S3bIKE aireOpbl, COCTaBIISITh
BBIPDAXKEHUS, YypaBHEHMs, HEPABEHCTBA IO YCIOBHIO 3aJlauyd, UCCIEI0BATh
MIOCTPOCHHBIE MOJIENIU C UCIIOIB30BAaHUEM anmnapara anreOphl.

Dyuxyuu u epaguxu

* (CBoOOAHO oOmepUpoBaTH NOHATUAMHU: (DYHKIHUS, CHOCOOBI 3aJaHUs
(yHKIIUY; B3aUMHO OOpaTHbIE (PYyHKIIMHU, KOMIO3ULIMS PYyHKINM; rpaduk GyHKIINY;
BBITIOJTHSAT 3JIEMEHTApPHbIE MTPe0Opa3zoBanus rpa@uKoB QPyHKIIHMA.

* CBOOOAHO OmnepUpoOBaTh NOHATHIMU: 00JACTh ONPENEIECHUS U MHOKECTBO
3HaUYE€HUN (PYHKIMH, HYJIU QYHKLINU, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA.

e CB00OOJHO oOmEepUpOBaTh MOHATUSIMU: UYETHBIE M HEUETHbIC (YHKIIUH,
nepuoAnveckre GyHKIIMU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMbl (DYHKIUHM, HauOOJbIIEE M HaWUMEHbIIEEe 3HAUYCHHE (YHKIUH Ha
MIPOMEKYTKE.

* CBOOOJIHO OTepupOBaTh MOHATUAMU: CTeTIEHHAs (DYHKIUS C HATypalbHbIM
U LEJBbIM MOoKa3aresieM, rpaduk CTeNneHHOW (YHKIMU C HATYpPaJIbHBIM U IIEJIBIM
nokaszareneM; rpa@uk KOpHS n-OM cTeneHu Kak (YHKIMU OOpaTHON CTENEeHUu ¢
HaTypaJbHbIM MTOKa3aTEeJIEM.

* OnepupoBaTh MOHATUSMHU: JUHEHHAs, KBaApaTHUHAs U IPOOHO-TMHEWHAs
(yHKIIUY; BBIOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHHE X IpadUKOB.

* CBOOOAHO OmepupoBaTh MOHIATUSMU: MOKa3aTelbHasl U Jorapudmuyeckas
(GyHKIIUU, WX CBOMCTBA U rpaduKu; HCHOJIB30BATH UX TpadUKU Uil pEHICHUs
YpPaBHEHUH.
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* CBOOOJHO OmEepupoOBaTh MOHSATUSIMU: TPUTOHOMETPUUECKAST OKPYKHOCTD,
onpeiesieHre TPUTOHOMETPUYECKUX (PYHKIIUM YHCITIOBOTO apryMEHTA.

* Hcnonw3oBaTh Tpaduku GyHKIUNA 171 UCCIAEIOBAaHMS MPOIECCOB U
3aBUCHUMOCTEH MpHU PEIICHUH 3a7ad U3 JPYyTuX Y4eOHBIX MPEIMETOB U peaibHOU
KU3HU; BhIpakaTh (pOpMyIaMu 3aBUCUMOCTH MEXIY BEJIMUMHAMU.

Hauana mamemamuuecxoco ananusza

* CBOOOIHO ONEpUPOBATh MOHATUSIMU: apU(PMETHUECKAs] U TeOMETpruYecKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIIasi reOMeTpUYecKasi IPOrpeccus; TUHEUHBIN U
AKCIOHEHIMATIbHBINA pOCT, (OpMYyJia CIOKHBIX MPOIEHTOB; UMETh MPECTABIECHUE O
KOHCTAaHTE e.

* Vcnonb30BaTh MPOTPECCHM IS PEIICHUS PEalbHBIX 33a]a4 MPHKIATHOTO
XapakTepa.

e CBOOOJHO OIEPHPOBATH IOHATHAMHU: ITOCICAOBATEILHOCTD, CIIOCOOBI
3aJaHUs IIOCIEI0BATEIbHOCTEN, MOHOTOHHBIE 51 OTpaHUYCHHBIC
MOCJICA0OBATEILHOCTH; IOHUMATh OCHOBBI 3apOKJICHUS MaTeMaTHUCCKOrO0 aHAIN3a
KaK aHajan3a OECKOHEYHO MAaJIbIX.

e CB00OOJHO oOmEepUpOBaTh MOHSATUSAMU: HENPEPHIBHBbIE (YHKIUU; TOUKHU
paspeiBa rpaduka GyHKIMN; ACUMITOTHI rpaduka PyHKIIUU.

* CBOOOJIHO OmNEepUpOBaTh MOHATUEM: (PYHKIIMS, HETIPEPhIBHASI HA OTPE3KE;
MIPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIIMH I peuieHust 3a1ay.

* CBoOOHO oOmepUpOBaTh MOHSATUSIMU: TIEpBasi U BTOpask MPOU3BOJHBIC
(dbyHKIMY, KacaTenbHas K rpaduky QyHKIUU.

* BeruucnsaTe Npor3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3ULIUH
IBYX (YHKIIMI; 3HATh TPOU3BO/IHBIE AIIEMEHTAPHBIX (PYHKIIHIA.

* Hcnonp30BaTh reOMETPUYECKUI U (PU3MUECKUNA CMBICI TPOU3BOJHOMN st
penieHus 3aaad.

Mmuoowcecmea u nocuxa

 (CB00OmHO omepupoBaTh MOHATHSAMH: MHOXECTBO, OIEpallud Haj
MHOKECTBAMHU.

* lcnonb3oBaTh TEOPETUKO-MHOXECTBEHHBIN ammapar [Jjsi ONUCAHUS
peabHBIX TPOILIECCOB W SABJICHUM, MPU pPEHICHUU 3a7ad M3 JPYyTUX Y4eOHBIX
MPEIMETOB.

* CBOOOAHO ONEpUpPOBATH MOHSATUSAMU: OMpEEIICHHE, TEOpeMa, YpaBHEHUE-
CJIeICTBHE, CBOMCTBO MAaTEMAaTHYECKOr0 00BEKTA, 10KA3aTeIbCTBO, PABHOCUIIbHbBIC
ypaBHEHHS U HEPABEHCTRBA.
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11 kaace
Yucna u évlyucienus

e CB00OOJIHO oOlEpUpPOBaTh MOHATUSIMU: HATYpaJIbHOE U 1I€JI0€ YHCIIO,
MHOJKECTBA HATYPAJIbHBIX U LEJNBIX YHUCEN; UCIOIb30BaTh MPU3HAKUA ACITUMOCTH
uenbix uncen, HOJ u HOK HarypanbHBIX ynceln Juisl peleHus 3a1a4d, TpUMEHSTh
anroput™m EBkimna.

* CBOOOAHO oOmEpUpPOBATH MOHSITHEM OCTaTKa MO MOIYJIO; 3alUCHIBaTh
HaTypaJbHbIE YKCIIa B PA3TMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS.

* CBOOOAHO OMEepUpOBaTh MOHATHUIMU: KOMIUIEKCHOE YUCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEJI, MPEJICTABISTh KOMIUIEKCHBIE YHCIIa B alre0pandeckoul u
TPUTOHOMETPUUECKON (pOpME, BBINMOIHATH apu(PMETUUECKHE ONEpaliid C HUMU U
n300paxaTh Ha KOOPJUHATHOU IJIOCKOCTH.

prZGHeHuﬂ u HepaeeHcmeda

® CBO6OI[HO OIICPHUPOBATH IMOHATHUAMU: HPPALNHOHAIBHBIC, IIOKA3aTCIbHBIC 1
J'IOFapI/I(l)MI/I‘-ICCKI/Ie HCPAaBCHCTBA, HaXOOUTb UX  pCUICHUA C IIOMOIIIBIO
PaBHOCHUJIBHBIX IICPCXOA0B.

* OcymecTBiATh OTOOp KOpPHEH NpH PEIIEHWH TPUTOHOMETPUUYECKOTO
YpaBHEHHS.

* CBOOOJHO OMEPHUPOBATH MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO;
MPUMEHITh  HEOOXOJIUMble  (QOPMYJbI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.

* CBOOOJTHO ONeprupoOBaTh MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPABHEHUMN
Y HEPABEHCTB; PABHOCWIIBHBIE CHCTEMBI U CUCTEMBI CJIEICTBUS; HAXOAUTD PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, HPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
norapu(pMHUYECKHX YpaBHEHUI 1 HEPABEHCTB.

. Pematp palnroOHaIbHbIE, VppallOHAIbHEIE, MOKa3aTesbHbIE,
norapu@MUUYEecKue U  TPUTOHOMETPUYECKHE YpPAaBHEHUST U  HEPABEHCTBA,
coAep Kalye MOIYJIA U apaMeTpPBbl.

* [Ipumensarts rpaduueckue METOBI ISl PEIICHUS] yPaBHEHHU 1 HEPABEHCTB,
a TaK)Ke 3a7a4 C mapameTpaMu.

* MogaenupoBaTh pealibHbl€ CHUTyallUM Ha S3bIKE aireOpbl, COCTaBIISITh
BBIPQKCHUS, YPAaBHCHHS, HEPABEHCTBA M HUX CHCTEMBI IO YCIOBHUIO 33/a4H,
UCCNIEIOBAaTh TMOCTPOEHHBIE MOJEIM C UCIOJIb30BaHUEM ammnapara aireOphl,
MHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT.

Dyuxyuu u epaguxu
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* CtpouTh Tpaguku KOMIO3ZUIUMU (YHKIUNA C MOMONIBIO 3JIEMEHTapHOTO
MCCIIEIOBAHUS U CBOMCTB KOMITO3UIIMU ABYX (PYHKIIHA.

 Crpoutrb reoMeTpuyeckue oOpa3bl YpaBHEHUW U HEPaBEHCTB Ha
KOOPJMHATHOMN IJIOCKOCTH.

* CB0OOOIHO oONEpUPOBATH MOHATHAMHU: TpaUKH TPUTOHOMETPUUYECKHUX
GyHKIHH.

 [IpumeHsITh QYHKIHMM 71T MOJCITMPOBAHUS M HCCIICIOBAHHUS pPEaTbHBIX
MPOIIECCOB.

Hauana mamemamuuecxoco ananusza

* lcnoap3oBaTh MNPOU3BOAHYIKO JJII  HUCCICAOBAHUA (bYHKI_[I/II/I Ha
MOHOTOHHOCTb 1 SKCTPCMYMBI.

* Haxonute HaubonbIiee 1 HaMMEHbIlIee 3HaUeHUs1 (DYHKIIUU HEMPEPHIBHON
Ha OTpPE3KE.

* Mcnonb30BaTh MPOU3BOJHYIO NJII HAXOXKIACHUS HAWIYYIIEro peuIeHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COIUAIbHO-I)KOHOMHUUYECKUX, 3aja4ax, IJisl ONpeeaeHus
CKOPOCTH U YCKOPEHUS Mpolecca, 3a1aHHOTo (GopMyioi uiu rpadukom.

* CBOOOAHO oOMNEpUpPOBATH MOHATUAMH: MEPBOOOpa3Has, ONpEACAEHHBIN
WHTETpal; HaXOJUTh MEPBOOOPA3HBIE SJIEMEHTAPHBIX (YHKIUH U BBIYUCIATH
unrterpai no popmyne Hetotrona — JleliOuuia.

» HaxoauTe momanu niockux Guryp u o0bEMBI TEN ¢ TOMOIIBIO UHTETpaa.

* meTh mpeAcTaBieHUE O MAaTEMAaTHYECKOM MOJCIMPOBAHUU HA IpUMEpE
cocTaBieHus 1u(pdepeHInanbHbIX YpaBHEHU.

* Perath npuKIIagHbIe 337294, B TOM YHCIIE COIMAIBHO-3KOHOMHUYECKOTO H
(du3nIecKoro xapakrepa, CpeJCTBAMUA MaTEeMaTHUECKOTO aHAIH3a

OcBoenune yueOHOTO MOnyins «I eomempusy Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHus JOKHO OO€CIeurBaTh JIOCTUKEHUE CIEIYIOMMNX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIBTATOB:

10 kiaacce

* CBOOOAHO OMNEpUPOBATH OCHOBHBIMU TMOHSTUSIMHU CTEPEOMETPUU TIPU
pEILICHUY 3a7a4 U IPOBEICHUN MATEMATUYECKUX PACCYKICHHUI.

* [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX NPU PELICHUH
F€OMETPUYECKHUX 3a]1a4.
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» KnaccuduuupoBath B3aMMHOE PACIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE;
IJTIOCKOCTEN B IPOCTPAHCTBE; MPSIMBIX U MIJIOCKOCTEN B IPOCTPAHCTBE.

 CB00OJHO oOmNEpUPOBaTh MOHATUSAMH, CBSI3AHHBIMU C yIJIAMU B
MPOCTPAHCTBE: MEXKY MPSMBIMU B IPOCTPAHCTBE; MEKAY MPSIMOM U INIOCKOCTHIO.

® CBO6OI[HO OIICPHUPOBATH IOHATHUAMHU, CBA3aHHBIMHU C MHOT'OI'PaHHHUKAMMU.

* CB00OOJIHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPaHHUKOB (IpU3Ma,
MUpaMuia, NPSIMOYTOJIbHBIN Mapalienenumne, Kyo).

 KnaccuduuupoBarb MHOTOTpaHHUKH, BbIOMpass OCHOBAaHHUS  JIst
KJIacCU(UKAIIUH.

« (CBo0OOIHO omepupoBaTh IIOHATHUSMH, CBSI3aHHBIMU C CEUYCHHEM
MHOTOTPAHHHUKOB TIJIOCKOCTBIO.

 DBrimonHaTe  mapaienbHOE,  LEHTPaJbHOE U OPTOTOHAILHOE
MPOEKTUPOBAHUE (PUTYp Ha IUJIOCKOCTbH; BBINMOJIHATh H300pakeHUs (GUTYyp Ha
MJIOCKOCTH.

* CTpOUTHh CEUYEHHUS MHOTOTPAaHHUKOB PAa3TUYHBIMU METOJAMHU, BBIMOJIHSITH
(BBIHOCHBIE) TUIOCKME YEPTEXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYDP: BUI
CBEpXY, COOKY, CHU3Y.

* BpruucnaTe 1OmMAanM  MOBEPXHOCTEW MHOTOTPAHHUKOB  (MIpU3Ma,
MUpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

* CBOOOAHO OmEepUpOBaTh MOHIATUSIMU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP,
OCh ¥ TJIOCKOCTh CUMMETPUH; EHTP, OCh U TNIOCKOCTH CUMMETPUH (UTYPHI.

* CBOOOJIHO OMEpUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTRBE.

* BoImmoiHATH I[CﬁCTBHSI HaJl BCKTOpaMHu.

e Pemarsr 3agaun Ha JIOKA3aTEIBCTBO MATEMATHUYECKHUX OTHOIIEHUU U
HAXOXXJCHUE TEOMETPUYECKHX BEIUYMH, IPUMEHSS HM3BECTHBICE METOAbI MpH
PEILICHUU MATEMATUYECKUX 3a]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIOKHOCTH.

e IlpumeHsaTs mnpocTEeHIIMe MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3aaY.

* U3Bnekarb, mpeoOpa3oBbIBATh M HWHTEPIPETUPOBATH HHGMOpPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPECTABICHHYI0 Ha YepTexax U
PUCYHKAX.

* IlpuMeHATH, TONYyYEHHbIC 3HAHUA HA TMPAKTHKE: CpPAaBHUBATh W
AHAJIM3UPOBATh pPealbHbIC CUTYallMU, IPUMEHATh U3yYEHHbBIC TTOHATHUS B IIPOLIECCE
MOUCKa PEIICHUs] MaTeMaTU4eCcKu c(HOpPMYIHPOBAHHON MPOOIEMBI, MOJIETUPOBATh
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pealibHbIE CUTYallMd Ha SI3bIKE T€OMETPHUH, UCCIIENOBATh MOCTPOECHHBIE MOJIEIN C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopsl; peniaTh
MPAKTUYECKUE 3a/1a4l, CBA3AHHBIE C HAX0XKJIECHUEM F€OMETPUUECKUX BEIUYHNH.

* Nmets mpeacTaBieHuss 00 OCHOBHBIX ATalax pPa3BUTUSI T€OMETPHUHM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa Pa3BUTHUS TEXHOJIOTUI

11 kaace

* CB0OOOAHO oOmEpUpPOBATh MOHSATUIMHU, CBSI3aHHBIMU C HMJIMHIPUYIECKOM,
KOHHYECKOU U c(hepuueckoil HOBEPXHOCTIMU; OOBSICHIATH CIOCOOBI TTOTYUYEHUS.

» OnepupoBaTh MOHATHIMU, CBA3aHHBIMU C TEJIaMH BPaICHUS: IHJIXHIPOM,
KOHYCOM, c(hepoii U mapom.

 Pacnio3naBats Tena BpalieHus (IUIMHAP, KOHYC, cepa U map) u 00bACHITh
CIOCOOBI MOTYUYEHHUS TN BpaIleHUSI.

* KnaccuduiupoBaTh B3auMHOE pacmoiokeHue chepbl U MIOCKOCTH.

* BpluncnsATh BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJI BpAILCHUS,
00bEMBI U IUIOMIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB U Tl BpalleHus,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

* CBOOOJHO OMEpUPOBATh MOHSATUSIMH, CBA3aHHBIMU C KOMOWHAIIMSIMU TEJ
BpallleHUs] U MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U OMUCAHHBIN
okoJio cepsl; chepa, BUCaHHAST B MHOTOTPAHHUK WUITU TEJIO BpaIllCHUSI.

* BBIYUCHSATh COOTHOIIEHUS MEXY TUIOIIAIIMHU MTOBEPXHOCTEN U 00BEMaMU
MOJOOHBIX TE.

* HM3oOpaxarb wuszyuyaemble (QUTYpPBI; BBINOJHITH (BBIHOCHBIE) IIOCKUE
YEPTEXKU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUJI CBEpXY, COOKY, CHU3Y;
CTPOUTH CEUECHUS TEJ BPAICHUS.

* U3Bnekarb, UHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHGOpPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPECTABICHHYI0 Ha YepTexax U
pUCYHKaX.

* CBOOOAHO OIEepUpOBATH MOHITUEM BEKTOP B IPOCTPAHCTRE.
* BBINIOJTHATE ONEepany HaJl BEKTOPAMMU.
* 3aaBaTh MIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOPAUHAT.

* Pematse reOMCTPHUICCKUC 3a1a4M Ha BBIYUCIICHUC YTJIOB MCXKAY IMMPAMBIMHA U
IINTOCKOCTAMM, BBIYHCIICHHUC paCCTOHHI/Iﬁ OT TOYKHM A0 IINIOCKOCTH., B LCJIOM, Ha
IMPUMCHCHHNEC BCKTOPHO-KOOPANHATHOT'O MCTOAA ITPHU PCIICHUM.
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* (CB00OOIHO oOIepUpoBaTh TOHITUAMH, CBSI3aHHBIMH C JIBUKCHHEM B
MPOCTPAHCTBE; 3HATh CBOMCTBA JIBUKECHUM.

* BrpmonHAaTs M300pa)k€HUsT MHOTOIPAHHUKOM M TeJ BpAIICHUS MpU
napasuieIbHOM NepeHOCe, IEHTPaTbHON CUMMETPUH, 3€PKaJIbHON CUMMETPUH, NPU
MIOBOPOTE BOKPYT MPSAMOM; mpeoOpazoBaHus Mogo0usl.

* CTpouTh CeUEeHHs] MHOTOTPAHHUKOB U TEJl BPAILICHUS: CEUCHUS LUIUHIpa
(mapayuienbHO W MEPHEeHAMKYJSIPHO OCH), CEUYEHUs] KOHyca (mapajielibHOe
OCHOBAHMIO U MPOXOJIAIIEE Yepe3 BEPIINHY ), CEUEHUS 1Iapa.

* Hcnonb3oBaTh METOJIbI TOCTPOCHUSI CEUEHHI: METOJ CJIeIOB, METO]I
BHYTPEHHETO IIPOECKTUPOBAHMUSI, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH.

® I[OK&SBIB&TI) IrCOMCTPHUICCKUC YTBCPIKIACHUA.

* [IpumensTe reomerpudeckue (PakTbl ISl PEUICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IAroB PENICHHUS, €CJIN YCIOBUS TPUMEHEHUS
3a/1aHbl B SIBHOW U HESIBHOM (hopMe.

e Pemarsr 3agaun Ha JIOKA3aTEIBCTBO MATEMATHUYECKHUX OTHOIIEHUU U
HAaXO0XJAECHHUE T€OMETPUUECCKUX BEIIMYHUH.

* [IpuMeHATh MpPOrpaMMHBIE CPEACTBA U IJNEKTPOHHO-KOMMYHUKAIIOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1aU.

* [IpuMeHsTh MOMy4YeHHBIE 3HAHUS Ha MPAKTUKE: CPABHUBATH, aHATTU3UPOBATh
U OIIEHUBATh pEalbHbIE CUTYyallud; MPUMEHSTHh WU3yUYCHHBIE MOHSITHUS, TEOPEMBI,
CBOMCTBa B MpOLIECCE IMOUCKA PEIICHUS MaTeMaTH4ecKu CHOopMyTupoBaHHOU
po0JIeMbl, MOACIUPOBATH PEAJIbHBIE CUTYAILIMH Ha SI3bIKE T€OMETPHUU, UCCIIEI0BATh
MIOCTPOCHHBIE MOJEIN C HMCIOJIb30BAHUEM T'€OMETPUUECKUX TMOHATHI U TEOpEeM,
amnmaparta anreOphl; peniaTh NpakTUUECKUE 3aJlaud, CBSA3AaHHBIE C HaXO0XJICHUEM
r€OMETPUYECKUX BEJIIMUUH.

* meth mpeacTaBieHuss 00 OCHOBHBIX ATalax pPa3BUTUSI T€OMETPHUHM Kak
COCTaBHOM 4acTu (PyH/IaMeHTa Pa3BUTHUSL TEXHOJIOTHUH.

OcBoenue yueOHOTO MOy «Beposamuocmes u cmamucmuka» Ha ypOBHE
cpeaHero olmiero oOpa3oBaHus JOIKHO 00ECIEUUBATH JOCTHKEHUE CIIETYIONMINX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 kiaacce

* CBOOOIHO OomepupoBaTh NOHATUAMU: rpad, MIOCKui rpad, CBA3HBIN rpad,
nyTe B rpade, lLienb, IUKI, JIEPEBO, CTENEHb BEPIIMHBI, JIEPEBO CIy4alHOTO
AKCTIEPUMEHTA.

* CBOOOAHO oOMEpUPOBATH MOHATUSIMU: CIyHYalHBIN SKCIIEPUMEHT(OIBIT),
ClIydyaiilHO€ COOBITHE, FJIEMEHTApHOE clydaiiHOe COOBITHE (dJIEMEHTApPHBIN UCXO])
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CIIy4alHOTO  OIbITa; HAXOJIUTh BEPOATHOCTH COOBITHMII B  OMNBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

 Haxogute u dopMynupoBaTh cCOOBbITHS: TepeceueHue, OObEeIUHEHUE
JAQHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJIONKHOE JAHHOMY; HCHOJb30BaTh
ayarpaMmbl Dilsiepa, KOOPAUHATHYIO NMPSIMYIO IS PEIICHUS 3a]1a4; MO0JIb30BaThCs
(bopMyJION CIOKEHHSI BEPOSATHOCTEH JJIsi BEPOSITHOCTEN NBYX M TPEX CIy4YalHBIX
COOBITHIA.

* OnepupoBaThb MOHSATUAMH: YCIOBHAas BEPOSITHOCTh, YMHOXKEHHUE
BEPOSITHOCTEW, HE3aBUCHUMBIE COOBITHS, JEPEBO CIy4allHOTO HSKCIEPUMEHTA;
HaXxOJUTh BEPOSITHOCTU COOBITUM C TOMOIIBIO MpaBHJIa YMHOXEHUS, JepeBa
CIIy4alHOTO OIbITa, HWCIOJL30BaTh (POPMYIy IMOITHOM BEPOATHOCTH, GHOPMYIY
Baiteca npu pemieHuu 3aa4; onpeaeisTh HE3aBUCUMOCTb COOBITUIM TI0 (hopMyIie U
[0 OpraHU3aIUU CITyYaitHOTO HKCIIEPUMEHTA.

* [IpuMeHsITh M3yUEeHHBbIE KOMOWHATOPHBIE (HOPMYIBI AJ MEPEUUCICHUS
AJIEMEHTOB MHOKECTB, 3JIEMEHTapHBIX COOBITUM CIy4ailHOTO OMBITA, PEHICHUS
3a]1a4 110 TEOPUU BEPOATHOCTEM.

* CBoOOAHO omnepupoBaTh TMOHATUAMM: OWHAPHBIA CIIy4ailHbId OMBIT
(ucnbplTaHKe), ycrex U HeyJaya, He3aBUCHMbIE HCIBITAHUS, CEpUs HCIbITAaHUM;
HaXOJIUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI J]O IEPBOTO YCIIEXA; B CEpPUU
UCIIBITaHUI BepHyJuIH; B ONBITE, CBI3aHHOM CO CIIy4YailHBIM BEIOOPOM M3 KOHEUHOU
COBOKYITHOCTH.

* CBOOO/IHO ONIEpUPOBATH MOHATUSIMU: CITy4alHasi BEJIMUUHA, PaCIIpeIeICHUE
BEPOSITHOCTEW, JuarpamMma pacrpejelieHus, OuHapHas CciydailHas BeJIWYWHA,
reoMeTpUIecKoe, ONHOMUANILHOE pacIpe/ieiieHuE.

11 kiaace

® OHGpI/IpOBaTB MOHATHAMU: COBMCCTHOC PACIIPCACICHUC ABYX CJIy‘-IaI\;IHI)Ix
BCIWYHUH, UCIIOJIB30BAaTh Ta6J'II/H_Iy COBMCECTHOI'O pacCrnpcacjiaCHusd ABYX CquaﬁHBIX
BCIIMYUMH [JId BBIACICHHUA PaCIIpPCAaACICHUA K&)KI[Oﬁ BCIINMYMWHBI, OIIPCACICHUA
HE3aBUCUMOCTH CquaﬁHBIX BCINYHH.

 CB0OOIHO oONEpUpPOBATH TMOHATHEM MaTEMAaTUUYECKOTO  OXKHJIAHUS
CIy4yailHOW BENWYUHBI (paclpeeieHus); TPUMEHITh CBOMCTBa MAaTEMAaTHUUYECKOTO
OXKHUIAHHUS TPHU PEHIEHUH 3a7a4; BBIUHCIATH MATEMAaTHUYECKOE OXKUIAHUE
OMHOMUATILHOTO U T€OMETPUUYECKOTO pacpeieIICHHI.

* CBOOOIHO OTIEpUPOBATH MOHITUSIMU: TUCTIEPCHUSI, CTAHIAPTHOE OTKJIOHEHUE
CIIy4YallHOM BEJIMYMHBI; MPUMEHATh CBOWCTBA IUCIEPCUH CIIyYaWHON BEIWYHUHBI
(pacupenenenusi) OpH PEIICHUH 3aJ]lay; BBIYUCIATH IUCHEPCUI0 U CTAHAAPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 U OMHOMHAIBHOTO PacpeIeJICHHIA.
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* BbluucnsaTh BBIOOPOYHBIE XAPAKTEPUCTUKU IO JAHHOW BBIOOpKE U
OIICHUBATh XapaKTEPUCTUKHU I'€HEPaTbHONU COBOKYIMHOCTH JJAHHBIX MO BHIOOPOUYHBIM
xapaktepuctukaM. OLEHUBATh BEPOATHOCTH COOBITHI M MPOBEPATH MPOCTEUIIINE
CTaTHCTUYECKUE TUMOTESBI, MOJIb3YSICh U3YUYCHHBIMU PACTIPEACICHUSIMMU.

COIAEPXAHUE YYEBHOI'O KYPCA

Copnepkanrne ydeOHOTO Kypca MPEACTABICHO IO MOAYJISIM W TI0 ToJaM
oOyueHus.

Monaynb «Anzedpa u navana mamemamuyecKko20 AHAIU3QA)
10 kaace
Iloemopenue. Muoowcecmesa u nocuka

Panmonanbabie urcna OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOLIEHTHI,
OeckoHeuHble nepuoauueckue npoou. [lpumeneHue npodeil U MPOLEHTOB st
pelieHus NPUKIaAHbIX 3a/1a4 U3 Pa3IUYHBIX OTpacieil 3HaHUN U peaibHOM JKU3HU.

[eiictButenpHble yucia. PanuoHalIbHBIE W HppalMOHAIbHBIE YHCIA.
Apudmervueckue  omepalud € JCUCTBUTENbHBIMH  yuclaMu. Moayib
JNEUCTBUTENBHOTO YKciia U ero cBoiicTBa. [Ipubnuk€HHbIE BHIYMCICHUS, MTPABUIIA
OKpYIJIEHUS, MPUKHUIKA U OLICHKA PEe3yJIbTaTa BEIYUCICHUM.

MHO)KGCTBO, oncpanm Haa MHOXCCTBAMH M HX cBoiictBa. KoHeunrsle u
OECKOHEUHEBIC MHOJKCCTBA, BBICKA3bIBAHMWA M OIICpallkMKd HAJd HHWMH. HpeI[I/IKaTI)I,
orcpanu Haa nIpCauKaTaMu U BUIbI TCOPEM.

Dyuxyuu u epaguxu

Oynkuusi, cnocoObl 3amanus (QyHKuuM. B3aumHo oOpaTHble (YHKIUU.
Komnozunust ¢ynkuuit. I'padux dyHkuuu. DinemeHTapHble MOpeoOpa3oBaHUs
rpaduKoB QyHKIIUH.

OO0uacTh omnpeaeseHus U MHOKECTBO 3HaueHuil ¢pyHkuuu. Hymu ¢yHkumm.
[IpomexyTku 3HaKonocTosiHcTBa. YETHbIE M HEeU€THBIE QyHKIMU. [lepuonnueckue
¢yukiuu. IlpoMexxyTku MOHOTOHHOCTU (YHKIIMU. MakCUMyMbl U MUHHUMYMBbI
¢dbyukiuu. Hanbonbiee u HauMeHblee 3Ha4eHUs! (PYHKIUU Ha POMEKYTKE.

Jluneiinas, kBajgpaTU4Hasi U APOOHO-TIMHEWHass (PyHKUHUH. DIEMEHTApHOE
HCCIIEIOBAaHKUE U MOCTPOEHUE UX IPaUKOB.

CrenenHas (pyHKIMS C HaTypaJdbHBIM U ILI€JIBIM MOKa3areneM. E€ cBolicTBa u
rpa¢uk. CBolicTBa U rpad)uK KOpPHS #-OU CTENEHU KaK (PyHKIIMU 0OpaTHOH CTeneHU
C HaTypaJIbHbIM MTOKA3aTEJEM.

Cmenennas gynxyus
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Crennerr ¢ wmenblM mokazareiieM. bunoMm Hrprorona. HMcnonb3oBanue
noaxoAsIed (OpMbI 3aMMCH ICUCTBUTEIBLHBIX YUCEN IS PEIICHUS MPAKTHIECKUX
3a]1a4 ¥ MPEJICTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypadbHOW CTETIEHU U €r0 CBOMCTRBA.

Crenenb C palnuoOHAIBHBIM ITOKa3aTelieM M €€ CBOWMCTBA; CTENEHb C
JNEUCTBUTEIILHBIM ITOKA3aTEIIEM.

prZGHeHuﬂ u HepaeeHcmeda

ToxnecTBa W TOXJIECTBEHHbIE NpeoOpa3oBaHus YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpAaBHEHUS W YpPaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pelieHne HepaBeHC CTBA.

OCHOBHBIE METO/Ibl PEUICHUS 1EIBIX U IPOOHO-PAIMOHANIBHBIX YPABHEHHUH U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEpeMEHHOW. [lemeHne MHorodjieHa Ha
MHOTO4JIEH ¢ ocTaTKoM. Teopema be3zy. MHoroueHsl ¢ nenbiMu ko3 duiireHTaMu
Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BBIPAKEHUN, COAEPKAIINX CTETIEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS OcHOBHBIE METO/IbI peLIeHUs
MppalHOHAIBHBIX YPABHEHUMU.

Tpueonomempuueckue yHKyuu.

OcCHOBHBIE TPUTOHOMETPUYECKUE bopMyIIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHne TpUroHOMETpUYECKUX YPABHEHU M.

[TocTpoeHne mMaremMaTUYECKUX MOJENEH PEeallbHOM CUTyalluH C IMOMOILIBIO
YpPaBHEHHUW M HEPABEHCTB. l[IprMeHEHHE ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a/1au ¥ 3aa4 U3 Pa3JIMuHbIX 001acTell HAYKU U peabHOM KU3HU.

Tpuronomerpuueckass OKpPYKHOCTb, OIpEICICHUE TPUTOHOMETPUUECKUX
(yHKIIUH YUCIOBOTO apryMeHTa.

OYHKIIMOHAIIBHBIE 3aBUCUMOCTH B PEAIbHBIX MPOIECCaX U SIBICHUAX
['paduku peasibHBIX 3aBUCUMOCTEIA.

CuHyC, KOCUHYC, TAaHT€HC, KOTAHIE€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHT'€HC YHUCJIOBOTO apTyMEHTA.

Hauana mamemamuuecxoeo ananusza

[TocnegoBaTeIbHOCTH, CIIOCOOBI 3adaHMsS MOCJIEAOBaTelIbHOCTEH. MeTton
MaTeMaTU4eCKOU UHIYKIIMK. MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIEI0BATEIbHOCTH.
HcTtopusi BO3HMKHOBEHHMS MaTEMAaTHYECKOTO aHajdu3a Kak aHain3a OECKOHEYHO
MaJbIX.
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Apudmerrnueckasi U reoMeTpuyeckas rnporpeccuu. beckoneyHo yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAOIIEH reoMEeTpHYECKOU
Mporpeccuu. JINHENHBIN U SKCIOHEHIIMAIBHBIA pocT. Hucno e. @opMyna CI0KHBIX
NpOLEHTOB. lcnosnb30BaHuME TMPOTpEecCCMU I PELIEHUS pPeajbHBIX 3a1ad
MPUKIIATHOTO Xapakrepa.

HenpepbiBHble (QyHKIMM U WX CBOWcTBAa. TOYKM pa3pbiBa. ACHUMMOTOTHI
rpadukoB Qynkuuii. CBoicTBa (PYHKUIMI HENPEphIBHBIX HAa OTpe3ke. Meton
MHTEpPBAJIIOB [JIsl pEIICHUS HepaBeHCTB. l[IpriMeHeHHe CBOMCTB HEMPEPHIBHBIX
(GyHKIUHN IS pelieHus 3a/1au.

[IpousBonnbie ¢yHkiuu. OnpeneneHue, T€OMETPUUECKUN U (PU3MUecKui
CMBICJI IPOU3BOJHOMN. YpaBHEHHE KacaTelbHOU K Tpaduky QyHKIUU.

[IpousBonnbie  sneMeHTapHbiXx  (yHkuuid.  [IpousBogHass  CyMMBbl,
MPOU3BEACHUS, YACTHOTO ¥ KOMIO3ULINK (PYyHKIIHIA.

11 kaace
Yucna u évlyucienus

Harypanbhabie u nensie yucna. [[puMeHeHne NpU3HAKOB JEIUMOCTH LIEJIBIX
gucen, HOJl u HOK, ocratkoB nmo moxynto, anroputma EBxinma mist pelnieHus
3a7a4 B LIEJIBIX YUCIIAX.

KommiekcHble umcia. AnreOpanueckas W TpPUTOHOMETpUYEcKas (POopMbl
3alUCU KOMIUIEKCHOTO 4Hcia. ApudMeTHUYEeCKHE OIepaluu C KOMIUIEKCHBIMU
yuciamMu. HM300pakeHHue KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHOM IJIOCKOCTHU
®opmyna Myapa. Kopau n-0ii cTeneHn u3 KOMIUIEKCHOTO uucia. [IpumeneHune
KOMIUIEKCHBIX YHCEJ JIJIsl pelIeHUs PU3NUECKUX U TEOMETPUUECKUX 3a/1au.

lloxazamenvuas u nocapugmuveckas QyHkyuu.

CreneHb ¢ IPOU3BOJIBHBIM JIEWCTBUTENBHBIM MOKa3aTeneM. [lokazarenbHas
(byHKIHS.

Jlorapudm uucna. CpoiictBa norapudma. JlecsiTuuHbie U HaTypalbHbIE
JToTapuQMBbI.

[Toka3arenbHble ypaBHEHHUs. OCHOBHBIE METOJBI PEIIECHUS ITOKA3aTEJIbHBIX
YpaBHEHUM.

[IpeobpazoBaHue BRIPAKEHUH, COIEPKATUX JIOTapU(MBbI.

Jlorapudmuueckue YpaBHEHUS OcHOBHBIE METOIbI peleHus
norapu@MUUYECKUX YpaBHEHUH.

[lokazarenbHass u jorapudmuyeckas (QyHKIMU, UX CBOMCTBA U rpaduxu
Ucnons3oBanue rpadukoB GyHKIUN ISl peIICHUS] ypaBHEHUM.
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prZGHeHuﬂ u HepaeeHncmeda

Cucrema HW COBOKYNHOCTh YypaBHEHUW W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBbl U CHUCTEMBI-ClieIcTBUsA. PaBHOCWIbHBIE HepaBeHCTBA. OTOOp KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUUECKOU OKPYIKHOCTH.
Pemenre TpUroHOMETPUYECKNX HEPABEHCTB.

OCHOBHBIE METOJBI PCIICHUs TIOKa3aTeNIbHBIX M  Jorapu(pMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUSI HPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIC MCTOAbI PCHICHUA CHUCTCM H COBOKYHHOCTGIZ palruOHAJIbHBIX,
HppalrOHAJIbHBIX, IIOKA3aTCIbHbBIX U JIOFapI/I(i)MI/I‘-ICCKI/IX ypaBHeHI/Iﬁ.

ypaBHeHI/IH, HCPaBCHCTBA U CUCTCMBEI C ITapaMCTpaMU.

[IpyumMeneHne  ypaBHEHUN, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKHX 3a/1au ¥ 3aa4 U3 Pa3IMuHbIX 00J1acTel HAYKU U peabHON )KU3HH,
MHTEPIPETALUSA [T0JIYUEHHBIX PE3YIbTATOB.

Dyuxyuu u epaguxu

['paduk xomnoszunuu QyHkuuii ['eomeTpuueckue oOpas3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, UX CBOUCTBA U TPaPUKH.

['paduyeckre MeTONbI pelieHUs] ypaBHEHHI U HepaBeHCTB. ['paduueckue
METObI PELICHUS 3a/1a4 C ITapaMeTpPaMH.

Hcnonw3oBanue TpadukoB (YHKIUNA sl KCCIEIOBAHMS TMPOILECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3alady U3 JAPYrUX Y4eOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Hauana mamemamuuecxoco ananusza

[IpumeHeHne Npou3BOIHON K UCCIEAOBAHUIO (PYHKIUNH HA MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxaeHrne Hanbopero 1 HAaMMEHbIIEro 3HaYeHU M HEeNTPEPhIBHOM
(yHKLIHMH Ha OTPE3KE.

[IpumeHnenne TPOUZBOMHON IS HAXOXKICHUS HAWIYUIIEro PEIICHHUs B
MPUKIAAHBIX 3aadaxX, IS OMPEJeNICHHs CKOPOCTH W YCKOPEHHS Tpoliecca,
3a1aHHOTO (hOpMYJIOM UK rpadUuKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmiepBO0Opa3HbiX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIMH. [IpaBiia HaxoXIeHUS TePBOOOPA3HBIX.

NuTterpan ['eomeTpuyeckuid CMbICH UHTETpaia Beruucinenue onpeaenéHHoro
unrterpana no gopmyne Herorona — JleliOuuia.
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[IpumeHnenne WHTETpayiia IJIsi HAXOXKIEHWS IUIOMIACH TUIOCKUX (uryp u
00BbEMOB T€OMETPUUECKUX TEI.

[Ipumepsl pemenuit nuddepeHInaIbHBIX ypaBHEHUN. MaremaTudyeckoe
MOJICIUPOBAaHUE PpEAbHBIX TMPOIECCOB C MOMOIIbI0 U depeHInaIbHbIX
YpPaBHEHUH.

Monyis «I eomempusy
10 xaace
Ipsimbie u niockocmu 6 npocmpancmee.

OcHOBHBIE  TOHATHUSI ~ cTepeoMeTpur. Touka, mpsiMas, IJIOCKOCTb,
npocTpadHcTBO. [loHsiTne 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
aKCHOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anMHOe pacnonokeHue NpsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIINECH,
MapajiyieIbHbIE U CKpeIuBaronmecs npamele [[puzHaku CKpenmBarommnxcs MpsiMbIX
[TapaiutenbHOCTH MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MapajlIeIbHbIC IPSMbIC B
MPOCTPAHCTBE; MAPAUICIBHOCTh TPEX MPSAMBIX; NapaIEIbHOCTh MPAMON H
mockoctu [lapanienbHoe U LIEHTpalbHOE MPOEKTUPOBAHUE, U300pAKEHUE PUTYDP
OcHOBHBIE CBOWCTBA MapaJIeIbHOrO0 MpoeKTUpoBanus M3o0paxenue ¢uryp B
MapAJJICTBbHON MPOEKIMU YTJIbl C COHANPABICHHBIMH CTOPOHAMU; YIOJ MEXKIY
NpsAMBIMA B IpocTpaHcTBe [lapannenbHOCTh IUIOCKOCTEW: MapaljieIbHbIE
IJTIOCKOCTH; CBOMCTBA MapalIeNIbHbIX IIIOCKoCcTeN [IpocTelire npocTpaHCTBEHHbBIE
(urypsl Ha IJIOCKOCTH: TETPARIP, NapalieNeNune; TOCTPOSHUE CEUCHUH.

[TepnieHAUKYISAPHOCTD NPSMON U IIOCKOCTHU: NEPIICHANKYJIIAPHBIE IPSIMbIEC B
MPOCTPAHCTBE, MPSAMBIE MapaUIeNbHbIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK MNEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOM
MEPIIEHAUKYISIPHON IIOCKOCTH. OproronanpHOE IIPOEKTUPOBAHUE.
[lepneHauKyIsIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TNIOCKOCTH, MPOEKIHS GUTYPBI HA TUIOCKOCTh. [lepneHuKyIapHOCTb
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH NIBYX IUIOCKOcTe. Teopema o Tpéx
MEePIEHAUKYISIpax.

Yrael B POCTPAHCTBE: YroJd MEXIY NPSMON M IJIOCKOCTBIO; ABYIPAHHBIN
yroJi, JINHEWHBIA YTOoJ ABYTPaHHOrO yriia TpE€XrpaHHBII U MHOTOTPAHHBIE YTJIbI
CBoMCTBA IUIOCKUX YIJI0B MHOTOTPAHHOTO yria CBOWCTBA MIIOCKUX U JIBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIiia. TeopemMbl KOCHHYCOB ¥ CHHYCOB I TPEXTPAHHOTO yIJIa.

Mnozoepannuxu

Buabl MHOrOrpaHHuKOB; pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
Mpu3Ma; IpsiMas U HaKJIOHHAs MPU3MbI; OOKOBasi U MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapaitenenunen, npsMOYTOJIbHBIN MTapaJIEICNUNE] U €To cBoiicTBa. KpaTuaiimue
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MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopema [Iudaropa Ilupamuna: n-yronpHas nupamuja; MpaBUibHas U yCceUEHHAs
nupamunbl. CBolicTBa péOep M OOKOBBIX TIpaHEH MNPABUIBHON MHUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKM: MpaBUJIbHAS MpU3Ma W NpaBWIbHAsA MUPAMUJIA;
MpaBUJIbHAS TPEYToJIbHASI MUpaMuU/Ia U MPaBUIbHBIN TeTpadip; kKyO [IpencraBienue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3AP, TOJAEKA’AP U UKOCAIP.

Brluncnenne 5S1€MEHTOB MHOTOTPaHHUKOB: pEOpa, JUAaroHaidu, YTJIblL.
[Tnomanas OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJI0IIIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPsMOM ipu3mbl. [Lnomans
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH MPABWIHHON MUpaMHUIbI, TEOpEMa O
IJION[AM YCEUYEHHON TUPaMUIbI

CummeTpuss B NOPOCTPAHCTBE DJIEMEHTHl CHUMMETPUM  IPABUIIBHBIX
MHOTOrpaHHUKOB CHMMETpUsT B NPABUIBHOM MHOTOTPAHHUKE: CUMMETPHUSA
napajuieNienunea, CUMMETPUS MPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUIBI.

Bexmopuwl u koopounamwl 6 npocmpancmee

[ToHsATUA: BEKTOp B IPOCTPAHCTBE;, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPA; BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M MPOTUBOIOJIOKHO
HaMpaBJICHHbIE BEKTOPbI. PAaBEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOpaMU: CI0KEHUE
Y BBIYATAHHUE BEKTOPOB; CyMMa HECKOJBKHX BEKTOPOB; YMHOXXECHHE BEKTOpa Ha
yucio CBOMCTBa CIHOXKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpPa Ha YHCIO
JlonaTre xoMIuiaHapHble BEKTOpPHI. [IpHM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3lOXKEHUUM BEKTOpa IO TpPEM
HEKOMIUIAHAapHbIM  BekTopaM. IIpsMoyronpHas  cucremMa  KOOpAHMHAT B
npoctpancTBe. KoopanHatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpPA H
KOOpJIMHATAMH TOYEK. YTOJI MeXIy Bekropamu. CKalaspHOE NPOU3BEIACHUE
BEKTOPOB.

11 kaacce
Tena spawenus

[ToHsTHSA: MWIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, oOOpasymoliue MoBepxHocTe. Tema BpalieHUs:
LUIIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepsl
W TJIOCKOCTH; KacaTellbHasi TUIOCKOCTh K cepe. M3o00paxenue Ten BparieHUs Ha
miockoctr. Pa3BépTka nmunuHApa u kKonyca. CumMeTpust chepsl 1 mapa.

O6véMm OcHoBHBIE cBoWcTBa 00bEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO TMapajuienenunena u ciueactsus u3 He€. OObEM mnpsamoil u
HAaKJIOHHOW MPHU3Mbl, HWIUHIPA, MUpaMUAbl U KoHyca. OOBEM 11apa U 1apoBOTo
CErMEHTA.
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KomOuHarmuu Ten BpamieHus W MHoOrorpaHHukoB. [Ipm3ma, BmucaHHas B
HUJIMHAP, OTIMCaHHast 0KoJIo IuiauHapa. [lepecedyenue chepsl u mapa ¢ mI0CKOCThIO
Kacanme mapa u chepsr mmockocTeio. IloHSATHE MHOTOTrpaHHHKA, OMHUCAHHOTO
0K0J10 cepbl, chepnl, BMUCAHHOW B MHOTOTPAHHUK WJIX TEJIO BPAIICHUS.

[1nomaas NOBEPXHOCTH MIIMHAPA, KOHYCA; TUIOMAab chepbl u e€ yacten

[Tomo6ue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TIIOIIAJEH TOBEPXHOCTEN
nofgoOubix Quryp. IIpeoOpazoBanue momoOus, romoretus. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHuit MHOTOTPAaHHUKOB U TEJ BpaIlleHUs: CEUYCHUSI LIMJIUHIPA
(mapayuienbHO W TEPHEeHAMKYJSIPHO OCH), CEUYEHUs] KOHyca (mapajuielibHOe
OCHOBAHHUIO U MPOXO/IAIIEE YEPE3 BEPIINHY), CEUCHHUS 111apa; METObI TOCTPOCHUS
CEUEHUI: METOJ| CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpeHoca
CEKYILLEH IIIOCKOCTH.

Bexmopul u koopounamwl 6 npocmpancmee

Bektopel B mpoctpancTBe. Omnepanuu HaJI BeKTOpaMu. BekTtopHoe
YMHOXKE€HUE BEKTOpPOB. (CBOHCTBA BEKTOPHOTO YyMHOXEHUsA. I[IpsmoyronpHas
cuctemMa KoopauHat B mpoctpaHcTBe. Koopannatel BekTopa. PazmoxeHnune BekTopa
o 0azucy. KoopauHaTHO-BEKTOPHBIM METO/I MPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

ﬂ6u9iC€Huﬂ 6 npocmpancmee

JBmxenus: mpoctpancTBa. OtoOpaxeHus. [[BrkeHUss U paBEeHCTBO GUTYP.
OOmue cBoicTBa MABWKEHWM. Buabl ABWKEHUN: MapauiebHBIA IEepeHocC,
LEHTpaJdbHasl CUMMETPHs, 3€pKajbHas CUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
IIpeoOpazoBanus nmogodus. [lpsmas u chepa Ditnepa.

Monyis «Bepoamuocmos u cmamucmuka
10 xaace

['pad, cBa3ubIil rpad, myTu B rpade: nukibl U nenu. CreneHs (BaJeHTHOCTD)
BepiuHbl. ['padsl Ha mockocTu. [lepeBbs.

Cny4aiiHble SKCIIEPUMEHTHI (OTIBITHI) U CIyYaiHbIe COOBITHS. DIeMEHTapHbIE
coObITUs (Mcxonbl.) BeposTHOCTH ciiydyallHOro coObITHS. BiIHM30CTh 4YacTOTHI U
BEPOSATHOCTU COOBITHI. CydailHbIe OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Omneparuu HaJ, COOBITUSMU: TIEpeceUeHUE, 00beTUHECHHUE, POTUBOIOI0KHBIE
coObITus. Juarpammsl Ditnepa. @opmyiia cloxKeHUS BEPOSITHOCTEH.

VYcioBHas BEPOSITHOCTh. Y MHOKEHHE BEpPOATHOCTEW. [[epeBo cirydailHOTO
skcniepumenTa. @opmyiia nonHou BepostHocT. Popmyna balieca. He3zaBucumbie
COOBITHSI.
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buHapHbI ciyyaliHbIN ONBIT (MCOBITAHKE), yCIEX U Heynaya. HezaBucumele
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUNA 10 IEpBOro ycrnexa. IlepecraHoBku
n ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackams. ®dopmyna OuHOMA
Herorona.

Cepust He3aBUCUMBIX ucHbITaHuil bepHymmm. CiydailHelii BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuaiiHass BenuuuHa. Pacnpenenenwe  BepostHocTed.  Jlmarpamma
pacnpenenenusd. Onepanuu HaJA CIIydYallHBIMU BelWyMHamu. buHapHas cimydaiiHas
BennmuuHa. lIpumepsl pacnpeneneHuii, B TOM YHUCIE€ TE€OMETPUUYECKOE H
OMHOMUAJILHOE.

11 kiaace

CoBMmecTHOE paclpeleneHne ABYyX CilydalHbIX BenuuuH HesaBucumele
CIIy4aliHbIC BEJIMYHHBI.

MartemaTuyeckoe OXHJIaHHE CIy4allHOW BEJIHMYMHBI (paclpeeseH sl )
[Ipumepsl NpUMEHEHHS MAaTEeMAaTHYECKOrOo OXXHMJIaHUs (CTpaxoBaHUE, JIOTepes)
Marematuyeckoe OXHJaHue OMHAPHOUN CiyyalHON BeaM4MHBI MaTteMaThuyeckoe
OXHUJAHUE CyYMMBbl  CIIy4aliHbIX  BEIMYMH Maremarndeckoe  OXHUIaHue
reOMETPUYECKOTO U OMHOMHAJIBHOTO pacipeieICHU.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHHWE  CIYyYallHOM  BEJIWYWHBI
(pacupenenenus) Jlucnepcuss OMHApHOW cllydallHOM BelU4YuMHBL. MaTtemMaTu4eckoe
OKHMJIaHUE TTPOU3BEICHUS U JUCIIEPCUSI CYMMbI HE3aBUCHUMBIX CITyYalHbBIX BEJIUYUH
Jluciepcuss W CTaHAApTHOE OTKJIOHEHHE OHWHOMHMAJIBLHOTO paclpeaeICHUs
Jlucniepcus u CTaHIapTHOE OTKJIOHEHHWE T€OMETPUUECKOTO pacpeaeIeHus.

HepaBencto UebniméBa. Teopema YeoniméBa. Teopema bepuynnu. 3akon
OonplIX  uucen. BblOopouHbli  MeTOoA — ucchenoBaHuil.  Bribopounbie
xapakTepucTuku. ONEHUBAaHNE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[TpoBepka mpocTEUIINX TUMIOTE3 C MOMOIIBIO U3YYEHHBIX paclpe/ieICHUM.

HenpepeiBHble ciyyalinble BenuuuHbl. lIpumeppr @yHKIUSA IUIOTHOCTH
BEPOSATHOCTH paclpenencHus. PaBHOMepHOe pachpeiciieHHe U €ro CBOMCTBa
3agauu, IPUBOAALINE K NTOKA3AaTEIbHOMY PACIPEAEICHUIO. 3a1a4l, IPUBOISIINE K
HOPMAJIBHOMY pacnpenesneHuro. OyHKIUA IJIOTHOCTH BEPOSTHOCTHU
MOKAa3aTeJIbHOTO paclpeAesieHns, PyHKIHUS INIOTHOCTA BEPOSATHOCTH HOPMAJIBHOTO
pacnpenenenus. OyHKIUA INIOTHOCTU U CBOMCTBA HOPMAJIBLHOI'O PaCIpeIeICHU.

[TocnenoBaTE€IbHOCTh  OJIMHOYHBIX  HE3aBUCHUMBIX  COOBITUH. 3ajiauu,
NpUBOASILINE K pactpeaenenuto [lyaccona.

KoBapuanusa aByx ciyuaiiHblx BenuuuH. KosdduuueHnt nauHelHOU
koppensiiuu.  CoBMecTHble  HAONIOAEHUS  JBYX BeduuuH. BpiOopouHbId
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kod(pdunreHT Koppensiuu. Paznuure Mexay JUHEHMHOW CBA3BIO M MPUYHHHO-
CJICICTBEHHOM CBs3bI0. JIMHEHHAs perpeccusi, MeTO ] HAMMEHBIINX KBAIPaTOB.

OBILUEE PACIIPEJEJIEHUE YACOB MEXJAY MOAVYJIAMU (110

I'OAAM OBYUYEHUA)
10 xnacc
Monyinb Kox-Bo wacoB
Anrebpa ¥ Hayaia MaremaTuyeckoro | 136
aHaJIn3a
I'eomerpus 68
BeposATHOCTB M cTaTUCTHKA 34
Hror 238
11 knacc
Monyinb Kox-Bo wacoB
Anrebpa ¥ Hayaia MaremaTuyeckoro | 136
aHaJIn3a
I'eomerpus 68
BeposATHOCTB M cTaTUCTHKA 34
Hror 238

TEMATUYECKOE IUTAHUPOBAHUE VYYEBHOI'O KVYPCA (110

I'OAAM OBYUYEHUA)
No KonnuecTBO
Tema
n/n 4acoB

10 xnacc
Kypc: Anredpa m Hadanma maremaThdeckoro anammsa (136
4acoB)

1 [loBTOpEHME U paCIIUPEHUE CBEAECHUN O MHOKECTBAX, 20 4
MaTeMaTUYECKOU JIOTUKE U (DYHKIUSX.

2 CteneHHast PyHKIUS. 21 4.

3 Tpuronomerpruyeckue QyHKIUU. 31 4.

4 [ pUroHOMETpUYECKNE YPABHEHNS U HEPABEHCTBA. P4 4.

5 [ [pon3BOHAS 1 €€ TPUMEHEHHUE. 33 y,
[loBTOpeHue kypca anreOppl M Hayal MaTeMaTH4YeCKOIo

6 AHAIIN3A. 7 4.
Bcero 136 4.
Kypc: I'eomerpus (68 gacoB)

7 BBeeHNe B CTEpEOMETPHIO. 0 4y

8 [ [apa;uieTbHOCTH B MPOCTPAHCTBE. 15 4.

9 [ [epneHIMKYJISIPHOCTH B IPOCTPAHCTBE. D7 u.
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10 IN[HOFOFpaHHI/IKI/I. 154.

11 [loBTOpEHME M cucTeMaTu3alys y4eOHOro MaTepuara. Y
Bcero 684
Kypc Teopuu BepositTHocTH U ctatuctuku ( 34 yaca)

12 DJIEMEHTHI TEOPUH BEPOSITHOCTH 344
Wroro 3a 10 kiracc 238 4.
11 knacc
Kypc: AnreOpa u navana matemaruueckoro ananusza (136
4acoB)

13 [TokazaTenbHas u jorapudmMuueckas QyHKIuUs. 37 u.

14 [ 1HTErpa u ero npuMeHEeHUE. 14 4.

15 [loBTOpEHME. I1 4.
[loBTOpeHue kypca anreOppl M Hayal MaTeMaTH4YeCKOIo

16 AHATIN3A. 36 u.
Bcero 136 4.

17 Kypc reomerpus (68 gacoB)

18 TeJia 1 TOBEPXHOCTHU BpAIIEHUS 20

19 KoopanHaTel 1 BEKTOPBI 31
3aKIIOUUTENIbHOE  MOBTOPEHUE TMPU  MOJATOTOBKE K

20 WUTOTOBOM 17
aTTECTallUH.
Kypc Teopun BepOsITHOCTH U CTATUCTHKHU.

21 OneMeHTsl kKomOnHaTopuku. bunom HeroToHa. O u.

22 DJIEMEHTHI TEOPUH BEPOSITHOCTEM. 254,
Wroro 3a 11 kiacc 238 4.

YueOHOo-MeTOoAMYECKOE 0OecTieueHrne 00pa30BaTEILHOTO MpoIiecca
OO0s3aTenbHbIe YyueOHbIE MaTepUalbl A1 YYEHUKA

1. Marematuka. AnreOpa v Hadajla MaTeMaTH4YeCKOro aHanusza Mep3isk AT,
Homupogckuii [[.A., IlonsxkoB B.M., moa penakmueit Ilogonsckoro B.E. 10
OO0mmiecTBO ¢  OrpaHMYEHHONW OTBETCTBEHHOCTHIO  «M3maTenbCKkuil  IEHTP
BEHTAHA-T'PA®»; Akimnonepnoe o6miectBo «M3narensbctBo [Ipocsenienue»

2. Maremartuka. Anre0pa ¥ Hadajla MaTeMaTH4ecKoro ananusza Mep3isik AT,
Homupogckuii [[.A., IlonsxkoB B.M., moa penakmueit Ilogonsckoro B.E. 11
OO0mmiecTBO ¢  OrpaHMYEHHOM  OTBETCTBEHHOCTBHIO  «M3HaTenbCKUM  IIEHTP
BEHTAHA-T'PA®»; Akimnonepnoe o6mectBo «M3narensctBo [Ipocsenienue

3. MaremaTtuka: anrebOpa ¥ Hadaja MaTEMaTUYECKOrO aHalIu3a, T'e€OMETpHsl.
I'eometpus. bazoBelit ypoens. 10-11 kmaccel : yueOnuk \ M1.®. Hlapsirus. — 9-e
u3a., ctep. — M. : Jlpoda, 2019.
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4. Teomerpus. 10-11 xmaccel: ydeOHHMK Uil 00IIE0Opa30BATEIbHBIX
yupexaenuii: 6a3oBwiil u npodunbHbiii ypoBuau / [JI. C. AtanacsH, B. @. byty30B,
C. b. Kagomues u ap.]. — 18- uzn. — M.: [Ipoceemenue, 2012. - 255 c.: un. — ISBN
978-5-09-020368.

5. Marematuka. I'eometpuss Mepsmsik A.I'., Homuposckuii J[.A., Ilonsakos
B.M., non penaknueir Ilomonsckoro B.E 10 OOmiectBo ¢ orpaHuueHHOU
oTBeTCTBEHHOCThIO «M3marensckuii nentp BEHTAHA-TPA®»; AkuuonepHoe
obmectBo «M3naTenscTBo [IpocBemenuey

6. Maremaruka. I'eomerpus Mepsnsk A.I'., Homuposckuii [I.A., Ilonskos
B.M., non penakuueit Ilomonsckoro B.E. 11 OOmiectBo ¢ orpaHnuueHHOU
oTBeTCTBEHHOCThIO «M3marensckuii nentp BEHTAHA-TPA®»; AkuuonepHoe
obmectBo «M3narensctBo [IpocBemenue

Metoauyeckue MaTepuaiIbl sl YUUTENS

1. Pabouas mporpamma Kkypca «Maremaruka: Anrebpa W Hayana
MaTteMaTu4eckoro aHanuza. ['eomerpus» (yriayOJieHHBIM ypOBEHB) K MPEAMETHON
nunuu yuyeoHukoB JI.C. Atanacan 10-11 kmaccsl. / COOpHUK paboduX MporpaMm.
I'eometpus (coct. T.A. Bypmuctpona) -M.: IIpocsenienue, 2018.

2. B.W. I'muzbypr, MaremaTtuka. Anre0pa v Hauajla MaTeMaTUYECKOTr0 aHaJK3a.
10 knacc. Kontponbhbie paboTsl. ba3zoBbiilt u yrioyonennsiii ypoau. @I'OC. -M.:
Mmuemo3suHa, 2019.

3. B.WU. I'muz0ypr, Marematuka. Anrebpa v Hayajga MaTeMaTUYECKOTO aHaAIU3a.
11 knacc. Kontponbhbie paboTsl. ba3zoBbiit u yrioyonennsiii ypoau. @I'OC. -M.:
Mmuemo3suHa, 2019.

4. JLA. AnekcangpoBa, MateMaruka. AnreOpa U Haudajla MaTeMaTHYECKOTO
ananu3a. 10 knacc. CamocrositenbHble paboThl. ba3oBbli U yriayOJeHHBIN yPOBHHU.
®dI'OC. -M.: Muemo3suna, 2019.

5. JLLA. AnekcanapoBa, Marematuka. AnreOpa W Hayajga MaTEMaTHYECKOIO
ananu3a. 11 knacc. CamocrositenbHble paOboThl. ba3oBbli U yriayOaeHHBIN yPOBHHU.
®dI'OC. -M.: Muemosuna, 2019.

6. A.I'. MopakoBuu, Marematuka. Anrebpa M Hayajia MaTEMAaTHYECKOIO
ananu3za. 10 kiacc. ba3oBelil u yriayOieHHbIH ypoBHU. MeToandeckoe nmocodue s
yuutens. M.: Muemo3suna, 2019.

7. AI'. MopakoBuu, Marematuka. Anrebpa M Hayajia MaTEMaTHYECKOIO
ananu3za. 1 1kmacc. ba3oBslil u yriy0neHHbIN ypoBHU. MeToaudyeckoe nocodue s
yuutens. M.: Muemo3suna, 2019.

8. C.M. CaaksH, I'eometpus. Iloypounsie pazpaborku. 10-11 kmaccel. -M.:
IIpoceemenne, 2017.

9. Anre6pa u Hawana ananmu3a.l0-11 kmaccel: pabouue mNpPOrpaMmbl 1O
yueoHukam FO.M. Konsruna, M.B. Tkauesoit, H.E. ®enoposoii, M.U. [llabyHuna:
0a3oBbli U mpoduibHBIN ypoBHH/aBT.-cocT. H.A. Kum.- Boarorpan: Yuurens,
2011.
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10. M3yuyenue anreOpbl 1 Hayal MaTeMaTU4yecKoro aHaiausa B 10 kiacce: kHUra
s yaurtens / H. E. @enoposa, M. B. Tkauesa. - M.: [Ipocsenienue, 2008.

11. I'puropwesa I'.U. [loypouHoe ruiaHupoBaHue o ajire0Ope U Hayajiam aHajin3a
Kk yueOHuky III.A. AnumoBa «AnreOpa u Havama ananmmza 10-11 xkmaccei.
Bousrorpan: Yuurens, 2009.

12. KoHTpoabHO-U3MEpUTENbHBIE MaTepuaibl. Anredpa v Hadana aHanuza: 11
kimacc/ Coct. A.H. Pypykun. — M.: BAKO, 2011. - 96 c.

13. Coopuuku TectoBbiX 3amanuit EI'D, 2019-2020 W3a. Jlermon-M, ACT-
AcTpensb, «JK3aMeH» U JIp.

14. denepanbHblii NEpedyeHb YUYEOHUKOB, PEKOMEHAYEMbIX MUHUCTEPCTBOM
obpazoBanus Poccutickoit denepanuy K HCOJIH30BaHUIO B 00111€00pa30BaTEILHOM
npoiiecce B 001eo0pazoBaTeabHbIX yupexaeHusx Ha 2020 — 2021 y4ueOnslii ro.

15. Ilporpammbl  jyisi  00IIe00pa30BaTEIbHBIX IIKOJ, JIMIIEEB W THMHA3HM.
Marematuka. CoctaBurenu: I'. M. Ky3nenona, H. I'. Munatok. M.: JIpoda, 2014 r.

16. KonTtponbHbie paOoThI 10 anredpe u Havanam aHanusa juist 10 — 11 kiaccos
oOmeoOpazoBarenbubix mkoy. / A.I. Mopakosuu, E.E. TynbuumHckas. / M:
Mmuemo3suHa, 2010, 61c.
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