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HOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma no yuebHomy npeametry «MaTeMmatrka» yriryOia&éHHOTO
ypoBHs 15 oOyyvatomuxcsa 10—-11 kinaccoB pazpaborana Ha ocHoBe DeniepaabHOTO
rocyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHJIapTa CPeAHEro 001Iero oopa3oBaHus,
C Y4y€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, NPEABIBIAEMBIX K
MaTeMaTU4eCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanust nporpammMbl o0ecriedrBaeT OBJIAJICHUE KIIOUYEBBIMU KOMIIETCHITUSIMH,
COCTaBISIONIMMU OCHOBY JUISI CaMOpPa3BUTUS U HENPEPHIBHOTO OOpa3OBaHUf,
LETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEIBHOTO pPa3BUTHUS
JUYHOCTHU 00YyYarOIIMNXCS.

OBIIASA XAPAKTEPUCTHUKA YUYEBHOI'O MNPEIJMETA
«MATEMATHUKA»

B paboueit mporpaMMe yuTeHbI UJeU U MonoxeHus: «KoHuenuu pa3BuTus
MaremaTudyeckoro obpaszoBanus B Poccuiickoii denepannmn». B cooTBeTcTBUU €
Ha3BaHMEM KOHIIENIIMA MaTEeMaTHUYeCKOe OOpa3oBaHME JMAOJKHO, B YAaCTHOCTH,
pemath 3a1ady oO0ecleueHHs] HEOOXOJAMMOTO CTpaHE uYHuclia BBITYCKHUKOB,
MareMaTH4eckass TMOJrOTOBKAa KOTOPBIX  JIOCTaTOYHA JJis  IPOJIOJKEHUS
00pa3oBaHus MO Pa3IMUHBIM HAMIPABIICHUIM, BKIIIOUAsl MPENOJaBaHIUE MAaTEMATUKH,
MaTeMaTU4YECKHE UCCIIeI0BaHMs, paboTy B cpepe MHGOPMAIIMOHHBIX TEXHOJIOTUN U
1., @ TAK)Ke 00ecrieueHus JJisl KaX10ro 00y4aromierocs BO3MOKHOCTH JOCTHKEHUS
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 yeaoBeYECKOM e TeTbHOCTU
HEBO3MOXHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOopoluen
MaTeMaTU4YECKOW MOATOTOBKH. DTO OOYCJIOBIEHO T€M, YTO B HAIM JHU PaCTET
YUCJIO CMEIUaTbHOCTEH, CBS3aHHBIX C HEMNOCPEACTBEHHBIM MPUMEHEHUEM
MaTeMaTHKH: U B chepe IKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTHUUYECKHUX 00JIACTIX,
U Jaxe B TryMaHHTapHbIX cdepax. Takum o00pa3zoM, Kpyr oOydaroumuxcs, Ijs
KOTOpPBIX MaTeMaTuKa CTAaHOBUTCA 3HAYUMBIM TpeAMeToM, (yHIaMEHTOM
oOpa3oBaHuUs, CYIIECTBEHHO pacmupsierca. B Hero BXOAST HE TOJBKO
oOyyaroiuecs, IUIAHUPYIOUIME 3aHUMAThCSI TBOPYECKOW M HCCIIEIOBATEIbCKON
paboToii B 00;1acT MaTeMaTUKU, HHHOPMATUKHU, (PU3UKHA, SKOHOMUKHU U B IPYTHUX
00JacTsX, HO U T€, KOMY MaTeMaTHKa Hy>KHa JJIsl UCTI0JIb30BaHUs B Ipodeccusix, He
CBSI3aHHBIX HEMOCPEIACTBEHHO C HEM.

[IpukianHas 3HaUUMOCTh MATEMATHKU 00YCIIOBIIEHA TEM, UTO €€ MPEeIMETOM
ABJSIIOTCS  (yHIAMEHTANIbHBIE CTPYKTYpPhl HAIleTO0 MHUpa: MPOCTPAHCTBEHHBIE
(GopMBbI ¥ KOJWYECTBEHHBIE OTHOIICHUS, (DYHKIMOHAIbHBIE 3aBUCUMOCTH U
KaTerOpMU  HEOMpEeAeNEHHOCTH,  OT  MPOCTEHIIUX,  YCBaMBaeMbIX B
HEMOCPEJCTBEHHOM OIIbITE, JO JOCTATOYHO CI0XKHBIX, HEOOXOIUMBIX JJI PA3BUTHUS
HAay4YHBIX M TEXHOJIOTMYECKUX Hujeh. be3 KOHKpETHBIX MaTeMaTUYE€CKUX 3HAHUU
3aTPyJHEHO MOHUMAaHUE MPUHIIMIIOB YCTPOMCTBA U MCHOJIb30BAHUS COBPEMEHHOM
TEXHUKH, BOCHPUSATHE W  HUHTEpIpeTanus pa3HooOpa3HOM  COLMAIbHOM,
AKOHOMMYECKOH, MOJUTHYECKON HHpopmaruu, Manodd(eKkTuBHA MOBCEIHEBHAS



MpaKkTUYecKass JAeATeNbHOCTh. Bo  wMHormx cdepax mpodeccuoHaIbHOM
JEATENbHOCTU TPEOYIOTCA YMEHHUSI BBIMOJIHATH PACUETHI, COCTABIISITH AITOPUTMBI,
MPUMEHSITh (QOPMYJIbI, MPOBOAUTH T€OMETPUUYECKUE HU3MEPEHUsS] U MOCTPOCHUS,
YuTaTh, 00padaThIBaTh, HHTEPIIPETUPOBATh U MPEACTABIST, HH(GOPMAIIMIO B BUJIE
Ta0aull, AUarpamMM U rpauKoB, 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
M3YUCHHs] MAaTEMaTHKA B apCeHall MPUEMOB U METOJOB MBIIUICHUSI YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HMHAYKUUS ©U ASAYKIHUs, 0000lIeHue U
KOHKpETH3aIlus, aHallu3 MW CHUHTe3, KJIacCU(pUKAIMI U CUCTeMaTH3allus,
a0ctparupoBanue u aHanorusi. OOBEKThl MaTEMAaTUYECKUX YMO3aKIIOYEHUH,
MpaBUJia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHHU3M JIOTHYECKHX MOCTPOCHUH,
CIOCOOCTBYIOT BbIpabOTKE yMeHUs (HOPpMyIUpOBaTh, 0OOCHOBBIBATH U JJOKA3bIBAThH
CYXXJICHUSI, TEM CaMbIM (DOPMUPYIOT JOTUUECKUN CTUIIb MBIIUIeHUS. Bemymas poib
MpyU HAJJIEKUT MaTeMaTHKe B (HOPMHUPOBAHUHM AJTOPUTMHYECKOM KOMITOHECHTHI
MBIIIUIEHUSI ¥ BOCIHUTAaHUM YMEHUN JENCTBOBATH MO 3aJaHHBIM aJIrOpUTMaM,
COBEPIIECHCTBOBATh M3BECTHHIE U KOHCTPYUPOBATh HOBHIE. B mpoiiecce pemieHus
3a/1a4 — OCHOBBI JJIsl OPTaHU3AINKN Y4eOHOU JeSTEIbHOCTH Ha YpOKaX MaTEMAaTUKU
— Pa3BUBAIOTCS TBOpYECKAS M MPHUKIIAHAS CTOPOHBI MBIIIIJICHHUS.

OO0ydeHne MaTeMaTUKe MaéT BOBMOKHOCTh Pa3BUBATh y YUAIIUXCS TOYHYIO,
palMoHaIbHYI0 U UHPOPMATUBHYIO pe€Ub, YMEHHE OTOMPATh HauOoJIee MOAXOSAIINE
S3bIKOBBIE, CUMBOJINUECKHUE, TpaUUECKHe CPE/ICTBA I BBIPAXKEHUS CYKICHUMN U
HArJIsIHOTO UX MPEeICTaBICHHUS.

HeoOxonuMbpIM  KOMIIOHEHTOM  OOIIEH  KyJIbTyphl B  COBPEMEHHOM
TOJKOBAaHMHM  SIBJISETCS ~ oOmIee  3HAKOMCTBO C  METOJaMH  ITO3HAHMS
JNEeUCTBUTEIHHOCTH, TMPEJICTABICHUE O MpeaAMEeTe U METOAEC MaTeMaTHUKH, €ro
OTJIMYUSIX OT METOJIOB €CTECTBEHHBIX U T'YMaHUTApPHBIX HAyK, 00 OCOOEHHOCTAX
MPUMEHEHUS MaTeMaTUKH NJiIs PEUICHUsS HAYYHBIX M NPUKIAIHBIX 3a7ad. Takum
oOpa3om, maTeMaThueckoe oOpa3oBaHHWE BHOCHUT CBOM BKJIad B (OpMHUPOBaHUE
o0111ei KyJIbTYphI YEJIOBEKA.

N3ydenne MaTreMaTUKH CIOCOOCTBYET JCTETUYECKOMY BOCIUTAHUIO
YeJIOBEKa, MOHUMAHUIO KPAacOThl M M3AIIECTBA MAaTEMaTUYECKUX PACCYKICHHM,
BOCIIPUSATHIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPUHU.

HEJU U3YUYEHUSA YYEBHOI'O TIPEJMETA «MATEMATHUKA)»

[IpuoputeTHbiMu 1ensiMu 00yueHus: matematuke B 10-11 kmaccax Ha
YIIIyOJEHHOM YPOBHE IIPOJOJIKAIOT OCTABATHCA:

* (opmupoBaHME LEHTPAJbHBIX MAaTEMaTUYECKUX NOHATHH (4ucIio,
BEJIMYMHA, TeoMeTpuyeckas (¢urypa, IepeMeHHas, BEPOATHOCTb, (QYHKIUS,
IIPOU3BOAHAS, UHTErPa), 00eCIEeYNBAIOIINX IPEEMCTBEHHOCTh U IEPCIIEKTUBHOCTD
MaTeMaTU4YeCKOro 00pa3oBaHus 00y4YarOIINXCS;



* MOJBEACHUE YYaIIUXCS Ha JIOCTYIMHOM I HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MaTUKU U OKPYKAIOIIET0 MHUpPA, MOHUMAHUI0O MAaTeMaTUKH Kak
4acTu 0011eN KyJIbTyphl YEIOBEUYECTBA;

* pa3BUTHE HHTEIJIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH ydaluxcs,
MO3HABATEIbHOW AaKTUBHOCTH, HCCIEIOBATENbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIIUICHUS, UHTEpEca K U3YUECHUIO MAaTEMATHUKU;

* hopMupoBaHre PyHKIIMOHAIBHON MAaTEMAaTUYECKONH IPaMOTHOCTHU: YMEHHUS
pacro3HaBaTh MaTEeMAaTUYECKHUE ACIIEKThI B pEAJIbHBIX )KU3HEHHBIX CUTYAIUSIX U PU
M3YUYEHHH JIPYTUX Y4eOHBIX MPEIMETOB, TNPOSIBJICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (QOopMynUpoBaTh HMX Ha S3bIKE MaTeMAaTUKU U CO3/1aBaTh
MaTeMaTUYECKHEe MOJEIH, IPUMEHITh OCBOCHHBIM MaTeMAaTUYECKUM ammapar Jjis
pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPIPETUPOBaTh U OLIEHUBATH
MOJTyYEHHbIE PE3YIbTATHI.

OcCHOBHBIE JWMHHM coJAepkaHus Kypca Marematuku B 10-11 kmaccax
yIIyOJEHHOTO ypoBHA: «YMcia W BbIYMCIECHUSD», «Anredpa» («AnredOpandyeckue
BBIpAXKEHUS», «YpaBHEHHMS U HepaBeHCTBa»), «Hawana wmaTeMaTtudeckoro
ananuza», «I'eomerpusi» («I'eomerpruueckue GUrypsl U X CBOUCTBaY, «M3mepenue
r€OMETPUYECKUX BeNIUUMH»), «BepodaTHocTh M cratucTthka». JlaHHbIE JIUHUU
Pa3BUBAIOTCS MapajlieNIbHO, KaXJash B COOTBETCTBHM C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBUCHUMO OJ[HA OT JPYrOH, a B TECHOM KOHTAKT€ U B3aUMOJICUCTBUMU.
Kpome 3Toro, ux 00beAMHSAET JIOTMYecKasi COCTaBISAIONIast, TPAIUIIMOHHO MPUCYIIas
MaTeMaTUKe U MPOHU3BIBAIOIAs BCE MAaTEMAaTUUECKUE KYpPChl U COJIEpIKaTEIbHbIC
nunun. ChopmynupoBanHoe B DenepanbHOM rocy1apCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe CpeaHero ooOiiero oOpa3oBaHHs TPeOOBAHUE «YMEHHE ONEPUPOBATH
MOHATUSIMU: OIpEJIETICHUE, aKCUOMa, TEOpeMa, CJEICTBUE, CBOMCTBO, MPHU3HAK,
JI0Ka3aTeIbCTBO, PABHOCWIbHBIE (POPMYITUPOBKH; YMEHHE (POPMYIUPOBATH
oOpaTHO€ ¥ TMPOTUBOIOJOKHOE YTBEPXKJEHUE, TMPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HMCIOJIb30BaTh METOJl MAaTEMATHYECKOW WHIAYKIHUH; MPOBOIUTH
JI0OKa3aTeIbHbIE PACCYXACHUS NPH PEIICHUU 3a7ay, OIEHUBATh JIOTHYECKYIO
MPAaBUWIBHOCTh PACCYXIEHUI» OTHOCHUTCS KO BCEM pazieniaM, a (GOpMUpOBaHUE
JOTUYECKUX YMEHUW pacmpeiessieTcss Mo BCeM rojiaM OO0ydeHHsi Ha YpPOBHE
cpeaHero ooImero oopa3oBaHusl.

TpaauuoHHO M3ydeHHe yueOHoro npeamMera «MaTeMaTukay MPOUCXOIUT B
paMKax Tpex wMoayiel: «Anredpa W Hadala MaTeMAaTHYECKOrOo aHalu3ay,
«I'eomeTpus», « BEpOSITHOCTb U CTATUCTUKA.

Mopynb «AnreOpa v Hauajga MaTEMaTUYECKOTO aHAIN3ay SIBJSETCS OAHUM U3
HanOoJsiee 3HAYMMBIX B IPOTPaMME CTapIllel ITKOJIbI, TOCKOJBKY, C OJJHON CTOPOHHBI,
OH  o0ecleuynBaeT HHCTPYMEHTAbHYI0  0a3y Uil  HU3Y4YeHHs  BCeX
€CTECTBEHHOHAYYHBIX KYpPCOB, & C APYroil CTOpPOHBI, (OPMUPYET JOTUYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXcsl Ha YpPOBHE, HEOOXOAMMOM JJisi OCBOCHUS
nHpopMaTHKu, 00IIECTBO3HAHUSI, UCTOPUH, CIIOBECHOCTH U JAPYTUX AUCHUILIMH. B
paMKax JaHHOTO MOJYJsSl ydYalluecs OBJIAJEBAalOT YHHUBEPCAIbHBIM SI3BIKOM
COBPEMEHHOW HayKH, KOTOpasi JOPMYIUPYET CBOU JOCTHKEHUSI B MaTeMaTUYECKON

dhopme.



Mopaynbe «Anrebpa W Haudala MaTEMaTUYECKOTO aHallh3ay» 3aKJajbIBaeT
OCHOBY [iJii YCHEUIHOTO OBJAJEHUSA 3aKOHaMH (PU3UKHU, XUMUH, OHOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHSI SKOHOMHUKHU U OOIIIECTBEHHOMN JKU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO MCMOJb30BaTh WX [Jis AaJbHEHIIero oOpa3oBaHUs U B
MOBCEIHEBHOM XU3HU. B Toxe BpeMs oBlajieHHe aOCTPAKTHBIMU M JIOTHYECKU
CTPOTUMH KOHCTPYKIHUSIMU anreOpbl M MaTEMaTHUYECKOTO aHalii3a pPa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH, JIOKA3bIBAThH
YTBEPKIEHUS C MOMONIBI0 UHAYKIMU U PACCYKJaTh JIETYKTHUBHO, HCIOJIb30BATh
00001IeHNe W KOHKpPETH3allMio, a0CTparupoBaHUE M aHAJIOTUI0, (popMupyer
KPEAaTHUBHOE U KPUTHUUECKOE MBIIILICHHE.

B xone uzyuenust monynsi «Anrebpa U Hayajla MaTeMaTUYECKOTO aHATU3a»
y4aligecs  MOJy4YaroT  HOBBIM  ONBIT  pEIICHHMS  NPUKIATHBIX  3ajad,
CaMOCTOSITEILHOTO MOCTPOEHUSI MaTEMAaTUUECKUX MOJENIeN peasibHbIX CUTYyalluid,
UHTEpIpETAlluk  TMOJYYEHHBIX  pEHIeHUW, 3HAKOMSITCS C  IpuUMepamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

Mopyinb 0051a/1aeT 3HaUUTEIHbHBIM BOCTUTATEIbHBIM MTOTEHIIUAIOM, KOTOPBIN
peanusyercsl Kak 4depe3 y4eOHBIM Marepual, crnocoOCTBYIOMIMN (OpMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHMS, TaKk U 4epe3 cnenuduky ydeOHON eATelbHOCTH,
TpeOyroneld MpoAOTKUTEILHON KOHIIEHTPAIlMM BHUMAaHUS, CaMOCTOSATEIbHOCTH,
AKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJYyUYECHHBIN pe3yJibTar.

B ocHoBe Metonuku oOydeHus anrebpe M HayajgaM MaTEMaTHYE€CKOIo
aHau3a JISKUT JIEATeIIbHOCTHBIM MPUHITUI 00YUYEHUS.

B crtpykType monmyns «Anrebpa W Hayajga MaTeMaTHYECKOTO aHaIU3a»
MOXHO BBIICNIUTH CIIEAYIOIIUE COAEPKATEIbHO-METOAMUECKUE TUHUU: «Yucna u
BbIUUCIIEHUSD», «DyHKIIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHanuza», «MHoOxkecTBa U JIorTMKa». Bce ocHOBHbIE
COJIEPKATEIbHO-METOJIMYECKUE JIMHUU H3Y4YalOTCAd Ha MPOTSHKEHUH JBYX JIET
oOyueHus B cTapuiei IIKOJIe, €CTECTBEHHO JOMOJHSSA APYT Apyra U MOCTENEHHO
HACHIIAsACh HOBBIMU TEMaMH U pazjeiaaMu. MoKHO C YBEpEHHOCThIO CKa3aTh, YTO
JAHHBIA MOJYJIb SIBIISIETCSI WHTETPATUBHBIM, IOCKOJBKY OOBEIUHSAET B cede
COJIEp’)KaHHE HECKOJIbKUX MaTeMaTUYeCKUX JUCHUIUIMH, TakKuX Kak anreopa,
TPUTOHOMETPHUS, MAaTEeMATUUYECKUM aHaIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u ap. [lo mepe Toro, xKak yvamniuecs OBIaJ€BalOT BCE Ooyiee MIMPOKUM
MaTeMaTUYeCKUM anmapaToM, Yy HHX T[OCIeI0oBaTelbHO (HOpMUPYETCS U
COBEPIICHCTBYETCSI YMEHUE CTPOUTh MATEMATHYECKYyI0 MOJeNb peaabHOU
CUTyallud, MPUMEHSATh 3HAHUS, TOJYYCHHBIE TPU U3YUYCHUU MOJYJISI, 1JIsl pEIICHUs
CaMOCTOSITENIbHO  C(HOPMYIMPOBAHHOM MaTeMaTHYeCKOW 3aJaud, a 3aTeM
HMHTEPIPETUPOBATH CBOI OTBET

ConepxxaTenbHO-METOANYECKast TUHUS «Yucla U BRIUUCICHUS) 3aBEpIIAeT
(dhopMupOBaHUE HABBIKOB MCIOJIb30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAayaTO B OCHOBHOHM IKoJie. B crapiieill mikone oco0oe BHUMAHHUE YACNSIETCS
(OpMUPOBAHUIO HABBIKOB pPAIllMOHAJBHBIX BBIYMCICHUM, BKIIOYAIOMIMX B ce0s
UCIIOJB30BaHUE PA3TUYHBIX (OPM 3alUCH YHUCIA, YMEHHUE JeJaTh MNPUKUIKY,
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BBITIOHATh NPUOIMKEHHBIE BBHIYUCIICHUS, OLICHUBATh YHCJIOBBIE BBIpAKEHUS,
paboTaTh C MaTeMaTHYECKMMHU KOHCTAaHTaMU 3HAKOMbBIE YYalIUMCSI MHOYECTBA
HaTypaJbHBIX, LEJbIX, PAMOHAIBHBIX U JACHCTBUTENBHBIX YHUCEN JOMOJHSIOTCS
MHOXECTBOM  KOMIUIEKCHBIX uucel. B kaxaoM M3 3THUX  MHOXECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My CHEUU(PUUYECKHE 3aJauyd W OIepaluu:
JIeJICeHUE HalleJ0, ONEPUPOBaHUE OCTATKAMHU Ha MHOKECTBE IIEJIBIX YHCEIT; 0COObIe
CBOMCTBA pallUOHAIIbHBIX U UPPALMOHANBHBIX YHCEN; apu(PMETHUECKHUE ONepaluu,
a TaKXe HM3BJICUCHHE KOPHS HATypaJlbHON CTENEHU HAa MHOXKECTBE KOMIUJIEKCHBIX
yucen. brarogaps mociaeaoBaTeIbHOMY PAaCHIUPEHUIO KPyra UCIOIb3YEMbIX YHCEI
Y 3HAaKOMCTBY C BO3MOKHOCTSIMU MX IPUMEHEHHUS JIJIsl PELICHUs Pa3IMYHbIX 3a/1a4
dbopmupyeTcsi MpeCTaBICHHE O €IMHCTBE MaTEMAaTUKW KaK HAyKd U €€ poJiu B
MOCTPOCHUU MOJIENEN pealbHOTO MHpA; MIMPOKO MCHOJB3YIOTCS 0000IIeHUE U
KOHKpETHU3aIusl.

Jlunust «YpaBHEHHSI U HEPABEHCTBA» PEATU3yeTCsl Ha MPOTSIKEHUU BCETO
oOyuyeHHsT B cCTapiied WIKOJe, MOCKOJbKY B KaxaoM paszaene IIporpammbl
MPEAYCMOTPEHO pEIlIeHHEe COOTBETCTBYIOIIMX 3a1ad. B pesynbpraTe ywamuecs
OBJIQJICBAIOT PA3JIMUHBIMU METOJAMU PEIICHUS PAIIMOHAIBHBIX, UPPALIMOHAIIBHBIX,
MOKA3aTeNbHbIX, JIOTAPUPMUYECKUX W  TPUTOHOMETPUUYECKUX  ypaBHEHHH,
HEPABEHCTB U CHUCTEM, a TaKXe 3ajiady, cojepxamux mnapameTpsl. [lomyueHHbie
YMEHHSI IIUPOKO UCIONB3YIOTCS MPH HUCCIEIOBAHUM (PYHKIHH € MOMOIIBIO
MPOU3BOJIHOM, MpPHU PENICHUW MNPUKIATHBIX 3a/lad M 3aJa4 Ha HaXO0XICHUE
HauOONBIINX U HAUMEHBIINX 3HAaUeHUN QyHKuMU. JlaHHas copepkaTenbHas TUHUS
BKJIIOYaeT B ce0sd Takke (POpPMUPOBAHUE YMEHUN BBINOJIHATH PACUYETHI IO
dbopmynam, npeoOpa3oBaHuUs pallMOHANIbHBIX, UppaImoHaIbHbIX u
TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKE BBIPAKECHUH, COJEPKAIIUX CTETICHU U
norapudmel. brarogaps u3ydeHHIO anreOpanvyeckoro Marepuayia MPOUCXOJUT
JanbHEenIlee pa3BUTHE aITOPUTMHUUECKOTO U a0CTPAKTHOTO MBIILJICHUS yUalIuXcs,
(GopMUPYIOTCS HABBIKU JEAYyKTUBHBIX pacCyXAeHUM, pabOThl C CHUMBOJIbHBIMU
dhopmaMu, MpeCTaBICHUS] 3aKOHOMEPHOCTEHN U 3aBUCUMOCTEN B BHUJIE PABEHCTB U
HEepaBeHCTB. AnreOpa mnpeminaraeT 3(QQPEKTUBHbIE WHCTPYMEHTBI ISl PEIICHUs
MPAaKTUYECKUX M €CTECTBEHHOHAYYHBIX 3a/lay, HArJISIAHO JAEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK SI3bIKa HAYKH.

ConepxaTtenbHO-MeTOANYECKasS JUHUA «DYyHKUMM U TpaQuKu» TECHO
MeperieTaeTcs ¢ APYTUMHU JIMHUSMHA MOYJISL, TIOCKOJIBKY B KAKOM-TO CMBICJIE 33/1a€T
MOCJIEAOBATEIBHOCTD U3YUEHUs MaTepuaia. M3yyeHne CTeneHHOM, IT0Ka3aTeIbHOM,
JT0TapuPMUYECKON U TPUTOHOMETPUYECKUX (PYHKIIMI, UX CBOMCTB U TpaduKOB,
UCIIOJIb30BaHue (PYHKIMM JUIsl penieHus 3ajay U3 JpYrux y4eOHBIX NPEeIMETOB U
peasbHOM JKM3HM TECHO CBA3aHO KaK C MaTeMaTUYECKUM AaHAJIM30M, TaK U C
pelieHreM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM 0o0sibIlloOe BHUMAaHHE YIEsSETCS
(hopMUPOBAHUIO YMEHUS BhIpaXXaTh (OPMYJIaMH 3aBUCUMOCTH MEXIY Pa3InuHbIMU
BEJIMYMHAMH, WCCIIEIOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTh HUX Trpaduku.
Marepuai 3Toit cofepKaTeIbHON JTMHUK HAIICJICH Ha Pa3BUTHUE YMEHUN U HABBIKOB,
MO3BOJISIIONIUX BBIPAXKATh 3aBUCUMOCTH MEXIy BEIMYMHAMH B pa3iMuHON (opme:
aHaJTUTUYECKOW, rpaduueckoil u cioBecHoil. Ero wusydyeHue crnocoOCTByeT



Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIJICHUS, CHOCOOHOCTH K OOOOIIEHHI0 |
KOHKPETH3AIUH, NCTIOJIH30BAHUI0 aHAJIOTHH.

ConepxarenpHas nuHUAS «Hadama mMaTeMaTHYECKOTO aHAM3a» TO3BOJISCT
CYIIECTBEHHO PACIIUPUTHh KPYT KaK MATEeMAaTHUYECKUX, TaK W MPHUKJIAJTHBIX 3a/ad,
JOCTYIHBIX TIKOJBHUKAM, TaK KAaK y HUX TOSBISETCS BO3MOXKHOCTH CTPOUTH
rpauKu  CIOXKHBIX (PYHKIMM, OMpeAeNsiTh HUX HAuOOJbIIMEe W HaWuMEHBIINE
3HAYCHUS, BBIYUCIITH TUIOMAAN (QUTYp U OOBEMBI TEN, HAXOIUTh CKOPOCTH H
YCKOpeHHs TporieccoB. JlaHHas comep)kaTtelbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUS MaTeMaTHYECKUX MOJeNell peadbHBIX CHTYaIluH,
MO3BOJISIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COITUATBHO-
PKOHOMHUYECKHX, 3aJadax. 3HaKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHAIM3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMAITLHO JIOTHIECKOTO M KPEaTHBHOTO
MBIIIICHUS, (OPMUPOBAHUIO YMEHHA pPACTO3HABaTh TMPOSBICHUS 3aKOHOB
MaTEeMaTUKH B HayKe, TEXHUKE M MCKYCCTBE. YUaIlluecs Y3HAIOT O BBIIAFOIIUXCS
pe3ynbTaTax, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH KaK HAYKH, U 00 WX
aBTOpax.

CopeprkaTebHO-METOANYECKas TUHUS « MHOXECTBA | JIOTHKa» BKJIIOYACT B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTEMaTHYECKOW JIOTHKHU. TeopeTuko-
MHOKECTBEHHBIC TPEICTABICHUS TPOHU3BIBAIOT BECh KyPC MTKOIHLHOW MaTeMaTHKN
W TIpeaiaraloT Han0oJiee YHUBEPCAJIbHBIN S3BIK, OOBEIUHSIONINN BCE pa3feibl
MaTeMaTUKH ¥ e¢ TPWIOKEHUH, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTHYCCKUC
TUCITUIUTMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomy BakHO naTh
BO3MOXXHOCTh  INKOJBHUKY TIOHMMATh TEOPETHKO-MHOXECTBEHHBINH  SI3BIK
COBPEMEHHOW MAaTEMAaTHUKH W HMCIOJIL30BATh €r0 JUIS BHIPAKEHUS CBOMX MBICIICH.
Jlpyrum BaXHBIM TIPU3HAKOM MaTEeMaTUKH KaK HayKd CJeAyeT MpPHU3HATh
CBOMCTBEHHYIO €M CTPOrocTb OOOCHOBAHMI U CIIEIOBAHHE OINpPEICIEHHBIM
mpaBWjaM  TOCTPOCHHS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTEeMaTUYeCKOW JIOTUKM CIHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
YYaIuXCsl, TO3BOJSIET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HaBBIKM KPUTHIECKOTO MBIIIJICHUS.

B monyne «Anrebpa m Hadaja MaTeMaTHUECKOTO aHAIHM3a» MPHUCYTCTBYIOT
OCHOBBI MAaTeMaTHYECKOTO MOJICIMPOBAHUS, KOTOPHIE MPU3BAHBI CIIOCOOCTBOBATH
(GOpMHpPOBAHUIO HABBIKOB  TIOCTPOCHHS  MOJENEH  pealbHBIX  CHUTYyaIluH,
WCCJICTIOBAHMSI ATUX MOJEIICH C MOMOIIBIO armapara alreOpbl 1 MaTEMaTHIECKOTO
aHaNMM3a, MHTEPIIPETAIINN MMOTYYEHHBIX Pe3yJlbTaToB Takue 3aJaHus BIUICTCHBI B
KOKIBIM U3 pasnenoB IIporpamMmel, MOCKOJIBKY BECh MaTepHall MOAYJS IIUPOKO
UCIIOJIB3YETCS I PEIICHHs] TPUKIAMHBIX 3amad [Ilpu pemeHnn peasbHBIX
MPAKTUYECKUX 33J1a4 yUJalluecs pa3BUBAIOT HAOII0aTEIbHOCTh, YMEHNE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThbCs, HCMOJB30BaTh aHAJIOTHIO, 0000IIaTh M
KOHKPETH3UPOBaTh TMpobiemy JlesTenpbHOCTh 1O (OPMUPOBAHUIO HABHIKOB
pEIICHUS MPUKIIATHBIX 33729 OPTaHU3YETCS B IMIPOIIECCE U3YUCHUS BCEX TEM MOTYJIS
«Anrebpa 1 HaYaJla MAaTeMaTHIECKOTO aHATN3ay.

«"eomeTpus» SBISETCS OMHUM U3 0A30BBIX MOMYJIEH Ha YPOBHE CPEIHETO
oOmiero oopa3zoBaHus, TaK Kak 00eCIeYnBaeT BO3MOKHOCTh U3YUEHUS TUCLUTIIINH
€CTECTBEHHOHAYYHON HAMPaBICHHOCTH W TPEIMETOB TyMaHUTAPHOTO IUKIIA.
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[TockoJbKy TOTHYecKOe MbIIIEHHE, GOPMUPYEMOE MTPU U3YUEHUU 00YyUaIOIIUMUCS
MOHATUMHBIX OCHOB TE€OMETPUHU, MNPH JOKA3aTEIhCTBE TEOPEM M IMOCTPOEHUU
LEMOYKH JTIOTUUECKUX YTBEPXKACHUHN MPU PEIICHUHN T€OMETPUUYECKUX 3a/1a4, yMEHUE
BBIJIBUTaTh U OMNPOBEPTaTh THUIIOTE3bl HEMOCPEICTBEHHO HCHOJB3YIOTCS MpHU
pelIeHny 3a7a4 €CTECTBEHHOHAYYHOT'O 1IMKJIa, B YACTHOCTU (DU3UUYECKUX 3a]1a4.

[lenb ocBoeHus mporpaMmbl ydeOHOro Moxayns «l'eomeTpusi» Ha
yIiyOJEHHOM YPOBHE — Pa3BUTHE MHAMBUAYAJIBHBIX CIIOCOOHOCTENW 00yYaromMXcs
MpU U3yYEHUU T€OMETPHUHU, KaK COCTaBIISIONIEH MpeaMeTHOM obactu «MaremaTuka
n wuHpopmaTHKa» Uepe3 oOecCreuyeHHe BO3MOXKHOCTH IIPUOOPETEHUS U
UCIOJB30BaHusA Oojee TIIyOOKMX TE€OMETPUYECKMX 3HAHUM U JIeHCTBU,
CrelU(PUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(heCcCHOHATBLHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3a7a4aMu MOJYJISI TEOMETPUM Ha YIIIyOJEHHOM YPOBHE,
PaCHIMPSIONINMU U YCUIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCS:

* paclIMpeHue MpeCTaBICHHS O TEOMETPUU KaK YaCTH MUPOBOI KYyJIbTYpPhI U
(dhopMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOIITUM MUPOM;

* (QopmupoBaHuEe TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O
BOKHEHIINX MaTEeMaTUYECKUX MOJIENAX, MO3BOJAIONIUX OINHUCHIBAaTh U HU3Yy4aTh
pa3HbI€ SIBJICHUS OKPYKAIOUIET0 MUPA; 3HAHUE MOHIATUITHOTO anmapara mo pa3aeiy
«CrepeoMeTpus» NIKOJIBHOTO Kypca reOMETpHUU;

* ¢opmMupoBaHUE YMEHHUS BJIaJA€Th OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (UTypaX M UX OCHOBHBIMU CBOWCTBAMHU, 3HAHHE TEOPEM,
dbopMysnl U yMEHHE UX NPUMEHATh; YMEHHUS JI0Ka3bIBaTh TEOPEMbl U HAXOIUTH
HECTaH/IAPTHBIE CIIOCOOBI pELICHUs 3a]1a4;

* (hopMUpOBaHKE YMEHUS PACIIO3HABAThH HA YEPTEXKAX, MOJICIISIX U B PEAIbHOM
MHUpE MHOTOTPaHHUKU M TeJa BpalleHUs; KOHCTPYHUPOBATH T'€OMETPUUYECKUE
MOJIENH;

* (hopMUpOBaHUE MOHUMAHUSI BO3MOXKHOCTH aKCUMOMATUYECKOTO TTOCTPOCHUS
MaTeMaTU4YECKUX Teopuid; (GOpMUPOBAHHWE MOHUMAHUS POJIU AKCMOMATUKHU MpHU
MPOBECHUN PACCYKICHUM;

* popMupoBaHUE yMEHUS BIaJETh METOAAMU JOKa3aTEIbCTB U aJITOPUTMOB
pelIeHus; YMEHUS UX MPUMEHSITh, TPOBOJAUTH 10KA3aTEIIbHbIE PACCYKIACHUS B XOJI€
pelIeHrs CTePEeOMETPUUYECKUX 3aJad U 3aJay C MPAKTUYECKUM COJEp KaHUEM;
dbopmMupoBaHUe TPEACTABICHHUS O HEOOXOJAMMOCTH  JIOKA3aTeNbCTB  MpHU
000CHOBaHUY MAaTEeMaTUYECKUX YTBEPKJICHHUI U POJIM AKCUOMATUKHU B TPOBEIACHUU
JEAYKTUBHBIX PACCYXKIACHUN;

* pa3BUTUE U COBEPUICHCTBOBAaHWE HWHTEIUIEKTYalbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00yUaroIMXCs, MO3HABATeIbHOW aKTUBHOCTH, MCCIJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTHU MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPHUU;

* hopmupoBaHre PYHKIIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUH:
YMEHHSI PAaClO3HABaTh TMPOSBICHUS TE€OMETPUUYECKUX TOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalbHBIX KU3HEHHBIX CUTYAIUSAX U MPU U3YUYECHUHU APYTHUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUsl PEaIbHBIX CUTyallMi, HCCIEIOBAHUS TOCTPOCHHBIX MOJEIIEH,
MHTEpIPETAlUU MOTyYEHHBIX PE3YyJIbTATOB.
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CdopmynupoBanHoe B DenepaibHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
CTaHJapTe cpelHero ooOmiero oOpa3oBaHUsS TpeOOBaHUE «YMETh ONEPUPOBATH
MOHATUSAMUY, PEIEBAHTHBIX T€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—11
KJIaccaX, OTHOCHUTCSI KO BCEM COJIEpXKATEIbHbIM JIMHUSM Yy4eOHOro MOJIYJs, a
dbopMupoBaHUE JIOTMUECKUX YMEHUH  pacupenensercss He TOJbKO IO
COJIepKaTeNIbHBIM JIMHUSIM, HO U 10 TojaM o0yuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJbTaTaM OCBOEHHUSI paboueil mporpaMmbl
MOJIYJIsl, pactipeeEHHBIM 10 rojiaM 00y4eHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9yTOOBl KO BCEM OCHOBHBIM, MPUHIIMIUAIBHBIM BOIpOcaM OO0yuaromiuecs
oOpaianuch  HEOJHOKPATHO OTO  TO3BOJSET OpPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU MOCIIEIOBATENILHO U MOCTYIATENBHO, C
COOJIFOICHUEM MPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTaBICHUN OOyYarOlIUXCs, pACIIUPAS U yIIIyOsis
e€, o0pasyst NpOYHbIE MHOKECTBEHHBIE CBSI3U

[lepexoa K U3yYEHUIO TEOMETPUM HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

— co3math ychnoBus i guddepeHnuanuu  00y4yeHHUs, TOCTPOCHHS
WHJMBUAYAJIbHBIX 00pa30BaTENbHBIX MPOrpaMM; OOECleuuTh YriayOJaEéHHOe
M3yUYeHHE T€OMETPUHU KaK COCTaBIISIONIEH yueOHOTo ipeamera «MareMaTukay;

— MOJTOTOBUTH OOYYAIOUIUXCS K MPOJOKEHUIO M3YUYEHHS] MATEMaTUKHU C
yuéTtoMm BbIOOpa Oyayiei mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTh MEXKIY
001IMM U Mpo(PeCcCHOHATBHBIM 00pa30BaHUEM.

Y4eOHblll MONyNnb «BeposSTHOCT M CTATUCTHKa» YIUIYOJEHHOIO YpPOBHS
ABJISIETCA TPOJOKEHUEM U Pa3BUTUEM OJHOMMEHHOTO ydeOHOro Kypca
yriyOnE€HHOTO YPOBHS OCHOBHOM 1iKoJbl Kype npenna3znauen ans GpopMupoBaHuUs
y 0OydYarmuxcsi CTaTUCTUYECKON KyJIbTypbl U TOHMMAaHUSA PpOJU TEOPUH
BEPOSTHOCTEM KaK MaTeMaTUYECKOTO HWHCTPYMEHTa JUIsli M3Y4YEHUS CIydailHbIX
coObITUM, BeMMuMH U TporeccoB Ilpu wu3ydeHum Kypca oOoraiaroTcs
MPEJCTABICHUS] y4YalllUXCsl O METOJax WCCIEIOBaHUSI WM3MEHUMBOTO MHpA,
pa3BUBAETCS MOHUMAHHE 3HAYUMOCTU U OOIIMHOCTH MAaTE€MaTUYECKUX METOJIOB
MO3HAHUS KaK HEOThEMJIEMON 4YacTU COBPEMEHHOTO €CTECTBEHHOHAYYHOIO
MUPOBO33PEHUS.

ConeprxaHue MOJTyJIsl HAlPaBJICHO Ha 3aKPeIJICHUE 3HaHUH, TOTyYEHHBIX TTPU
M3YUYECHHH Kypca OCHOBHOW IIKOJBI U HA Pa3BUTHE MPEJCTABICHUN O CIydailHbIX
BEJIMYMHAX U B3aUMOCBA3SX MEXKIY HUMH Ha BAXKHBIX TPUMEPAX, CEOKETHI KOTOPBIX
MOYEPIHYTHl U3 OKpYyXKawliero mupa B pe3ynbraTte y 00ydaromuxcst JTOIKHO
chopMupoBaTbCsl TMPEJACTABICHUE O HauboJiee YNOTPEeOUTENbHBIX M OOIIUX
MaTeMaTUYECKUX MOJIEIIAX, UCTIOJb3yEMBbIX JJI ONMHCAHUS aHTPOIIOMETPUUECKUX U
neMorpapuyeckux BEJIWYMH, MOTPEUIHOCTEH B pa3MYHbIE pPOJa H3MEPECHUSX,
JUTUTEILHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPHUCTHUK
MacCCOBBIX SIBIGHUM U MPOLIECCOB B OOIIECTBE YUeOHBIN Kypc siBisieTcst 0a30i1 st
OCBOEHUS BEPOATHOCTHO-CTATUCTUYECKUX METOJ0B, HEOOXOAUMBIX CIIEIUATUCTaM
HE TOJBKO WHXXEHEPHBIX CIEIUATbHOCTEH, HO TaK K€ COIHUAJIbHBIX U
MICUXOJIOTUYECKUX, TIOCKOJIBKY  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  IIPUPOJBIL, MMEIOLIET0 MaTEMaTUYECKYIO
dhopManm3anuio.

B cooTBeTCTBUM € yKa3aHHBIMHM IEISIMU B CTPYKTYpe y4eOHOro MOIYJs
«BeposTHOCTB ¥ CTATUCTHKA» CPEIHEN IIKOJIBI Ha YTIIYOJIEH HOM YPOBHE BBIICIICHBI
OCHOBHBIE cojiepkaTelibHble JUHUM: «CiydailHble COOBITUSI U BEPOSTHOCTU» U
«Cny4aiiHple BETMYMHBI U 3aKOH OOJNBIIUX yuce». [IoMUMO OCHOBHBIX JIMHHI B
MOJIyJIb BKJIFOUEHBI 3JIEMEHTHI T€OpUU rpad)oB U TEOPUU MHOXKECTB, HEOOXOIUMbIE
JUTsl TIOJIHOLIEHHOTO OCBOEHHSI MaTepuaja JaHHOTO Y4eOHOTO Kypca M CMEXHBIX
MaTeMaTUYECKUX YUYEOHBIX KYpCOB.

Conepxanue nuHun «CiydaiiHble COOBITHUSL U BEPOSTHOCTH» CIIYXKHUT
OCHOBOU 11 (pOPMHUPOBAHUS TPEIACTABICHUM O pacHpeaciICHUN BEPOSTHOCTEH
MEX1Yy 3HAUCHUSIMU CIy4YallHbIX BEJIMYMH. BaxkHYyI0 4acTh B 3TOU COAEpKATEIbHOU
JMHUU 3aHUMAET U3yUYEHHE T€OMETPUUYECKOTr0 U OMHOMUATILHOTO paclpe/ieIeHU 1
3HAKOMCTBO C MX HENPEPBIBHBIMH AHAJIOTAMHU — MMOKA3aTEIbHBIM U HOPMAaJIbHBIM
pacupeeseHUsIMH.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMUA CIy4YalHbIMM BEJIWYMHAMUA U
pacnpeieNieHusMHY, aKUCHTUPYIOT BHHUMAHHUE IIKOJbHUKOB HA ONHCAaHUH U
M3YUYCHHUH CIy4ailHBIX SIBIICHUI C MOMOIIBIO HENpephIBHbIX (QyHKIUNA. OCHOBHOE
BHUMAaHUE YACIAETCS MTOKA3aTEIbHOMY U HOPMAaJIbHOMY PaCHPEACICHUSM.

B kypce npemycMmarpuBaeTcs O3HAKOMMUTEIBHOE H3YYEHHUE CBSI3U MEKIY
CIy4YalHbIMM BEJMYMHAMH M OMHCAHUE 3TOW CBSI3M C MOMOIIBI0 K03 duImeHTa
KOPPEJSIIUU U €r0 BEIOOPOUHOI0 aHajIora. JTH 3JEMEHTHI COJIep KaHusl pa3BUBAIOT
Temy «JlmarpammMsl paccemBaHUs», H3YYEHHYI0 B OCHOBHOMW IIKOJIE, U BO MHOT'OM
OMUPAIOTCS Ha CBEJICHUS U3 KYPCOB alreOpbl U TEOMETPUM.

Emé oamH »3neMeHT colaepkaHus, KOTOpPbIA  IMpeajaraercss Ha
O3HAKOMHUTEIBHOM YPOBHE — IIOCIIENOBATENbHOCTh CIYYalHbBIX HE3aBUCUMBIX
COOBITUI, HACTYTAIONIUX B €IUHUIYY BpeMeHU. O3HaKOMIIEHHE C pacipeeieHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITHUM HOCUT pPa3BUBAIOIIMN XapakTep H
SBJISIETCA aKTyallbHBbIM ISl OyAyIIuX aOUTYpUEHTOB, MOCTYHAIOMIUX Ha y4eOHBIE
CIELUAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, TICUXOJOTHEH U
YIIPaBJICHUEM.

MECTO YYEBHOI'O HNPEIMETA «MATEMATHUKA» B YYEBHOM
IIJIAHE

B coorBerctBun ¢ ®enepanbHbIM TOCYIAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHIAPTOM CpeJIHEeTo 00IIero o0pa3oBaHusI MaTeMaTHUKa SBIISIETCA 0053aTEIbHBIM
IPEIMETOM Ha JaHHOM YPOBHE.

B yueOHoM mnaHe Ha wu3ydyeHue wmarematuku B 10-11 xmaccax Ha
yIIIyOJIEHHOM YPOBHE OTBOAMTCS 7 y4EOHBIX YacCOB B HEJENIO B TEUEHUE KaXKI0TO
roja oOy4eHusi, Bcero 476 yueOHbIX 4acoB.

CornacHo yuebHomy 1iany B 10—11 knaccax yueOHBIN MOIynnb «Anredpa u
HayaJla MaTeMaTU4YeCKOro aHajiu3a» BKJIIOYaeT B ceOs CJEeAyIoIlHe OCHOBHBIE
paszensl coaepxaHus: «Huciaa U BBIYUCICHUS», «YpPaBHEHUS M HEPABEHCTBA,
«Dynknuu u rpadpukn», «Havana maremaTudyeckoro ananuzay», «MHOXecTBa U
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Joruka». B yueOHOM 11aHe Ha M3y4yeHUe yriayOoJE€HHOTo MOAYJIs anreOpbl U Havyall
MaTEeMaTUYeCKOIro aHajnu3a OTBOAMUTCS 272 y4eOHBIX 4acoB 3a J1Ba rojia 00y4eHHUs.

OcHOBHBIE coOJiepKaTelbHble JUHUM ydeOHoro monayna «['eomerpus»:
«IIpsiMBIE U IUIOCKOCTH B MPOCTPAHCTBEY, « MHOrOTrpaHHUKNY, «Tena BpaeHus»,
«BeKTopel M KOOPAMHATHI B IMPOCTPAHCTBE», «JIBUKEHHS B MHPOCTPAHCTBE». B
y4eOHOM IJIaHE Ha W3Y4YEHUE IreOMETPUM Ha YrIyOJIEHHOM ypOoBHE 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.

INJIAHUPYEMBbIE PE3YJIBTATDBI OCBOEHUA YUYEBHOI'O
HNPEAMETA «MATEMATUKA»

OcBoenne yueOHOro mpeamera «MaTeMaTuka» IOKHO OOecreurnBaTh
JIOCTHKEHUE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHUsl CIEAYIOMINX JIUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:
JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHMSI MPOrpaMMbl Y4yeOHOIro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxcoanckoe eocnumanue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOU MO3UIIMHU 00YUYaIOIIETOCs KaK AKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUHCKOro OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
MNpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBHUM C HX
(YHKIUSMHU 1 HA3HAUYCHHUEM.

Ilampuomuueckoe 6ocnumanue:

c(hOpMUPOBAHHOCTHIO POCCUICKON Tpa)kAaHCKOW UJICHTUYHOCTH, YBAKCHUS
K IPOIILJIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IIECHHOCTHBIM OTHOIIIEHUEM
K JOCTHXKEHUSM POCCUUCKUX MATEMaTUKOB M POCCHUUCKOM MaTeMaTU4YeCKOU
IIKOJIbI, K HMCHOJBb30BAHUIO 3TUX JOCTHUXKEHUU B JPYTrUX HayKax, TEXHOJOTHSIX,
chepax SKOHOMHKH.

Llyxoeno-npascmeennoe gocnumanue:

OCO3HAaHHUEM JTyXOBHBIX [EHHOCTEH pOCCUCKOro Hapoja;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOTO TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MIPUMEHEHUEM TOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OyIyIIETo.

Icmemuueckoe 60CnumaHue:

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

QDuzuueckoe gocnumanue:

c()OPMUPOBAHHOCTbIO YMEHUSI NPUMEHSTh MaTEeMaTUYEeCKUE 3HAHUS B
HHTEpEcax 3J0pOBOTO U 0€3011acHOT0 00pa3a KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBbIO (30pOBOE€ MUTAHUE, COANTAHCUPOBAHHBIN PEKUM 3aHATUN U
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OTHbIXa, peryisipHas Gpuznueckas akTUBHOCTH); (PU3NYECKOTO COBEPIIIEHCTBOBAHUS
P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO.

Tpyoosoe socnumanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTU TPYIOIIO0US; HHTEPECOM K
pa3nuuHbIM  cpepam  MPOodEeCCHOHANBHOW  NESITENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHHUSIMU, YMEHHUEM COBEpPIIATh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccud W peann30oBbIBATH COOCTBEHHBIE JKM3HEHHbBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1ad MaTeMaTUYECKOW HAMPaBICHHOCTH

DKonoz2uveckoe socnumanue.

c(hOPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJbTYpbl, MOHUMAHUEM BIUSHUS
COI[MATTbHO-?KOHOMUYECKUX IMPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIUAIbHOU
Cpelbl, OCO3HAHMEM TJO0AJIBHOTO XapakTepa HKOJIOTUUECKUX MpoOieM;
OpUEHTaIlMell Ha MPUMEHEHUE MATEeMATHUYEeCKUX 3HAHUU JJIsl pellieHus 3a71ad B
00J1acTH OKpY>Karollel Cpe/ibl, INIAHUPOBAHUS TOCTYMKOB U OLIEHKU UX BO3MOXHBIX
MOCIIEICTBUI [ OKPYKAIOWIEH CPEbI.

Llennocmu nayuno2o no3nanus:

c(hOpMUPOBAHHOCTbIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOIIECTBEHHOM  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKh Kak c]epbl 4eloBEYECKOW MesATeNbHOCTHU, JTArloB €€
pPa3BUTUS M 3HAYUMOCTH IS PAa3BUTHS UBWIM3ALMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOW KakK CpEIACTBOM TMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYI0 M MCCIEAOBATEIbCKYIO ACSATEIbHOCTh
WHJIMBUAYAJIHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATHI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHSI IMPOTrpaMMbl Y4EOHOTO MpeameTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JEHUCTBUSIMU,  YHUBEPCAJbHBIMU  KOMMYHUKATHBHBIMU
NEUCTBUSIMU, YHUBEPCAIBHBIMU PETYJISITUBHBIMU JACHCTBUSIMU.

1) VYHuBepcaidbHble TO3HABaTeJbHble JIeHCTBHS, O0O0ECIEYUBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHUBHBIX MPOLECCOB OOyyaromuxcs (0CBOEHUE
METOJOB  TO3HAHUS  OKPYXKAlolllerT0  MUpa; NPUMEHEHHE  JIOTUYECKHX,
HCCIIEIOBATENbCKUX ONepaluii, yMeHui paborats ¢ HHMOpMaLueil).

baszosvie nocuueckue oeticmeus:

* BBISIBIISAITh M XapaKTEPU30BATh CYIIECTBEHHbBIE MPU3HAKA MAaTEMAaTUUECKUX
OOBEKTOB, TOHSATUWA, OTHOIICHUN MEXAy MNOHATHAMU;, (PopMyIupoBaTh
onpeieNieHHs TIOHSITUH; yCTaHABIMBATh CYIIECTBEHHBINM NMPU3HAK KiaccUu(puKaiuy,
OCHOBAHUS [ 000OIIEHUS U CPABHEHUSI, KpUTEPUU ITPOBOJAUMOTO aHAIN3a;

* BOCIpUHHUMATh, (QOPMYJIUPOBATH U MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPJUTENbHbBIC U OTPUIATEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHbIE,

* BBIBIATH MaTeMAaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTUBOpeursi B ¢akTax, NAHHBIX, HAOMIOJCHUSX U YTBEPKICHUSX; MpeasiaraTh
KPUTEPUHU JIJIs1 BHISIBJICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUUH;

13



* JeNaTh BBIBOJIBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTHUKH, JNETYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

*  TPOBOJWUTH  CaMOCTOATENIBHO  JIOKA3aTelIbCTBA  MaTEeMaTUYECKUX
yTBEpXKJeHUM (TpsiMble M OT NPOTUBHOTO), BBICTPAMBATh apPTyMEHTAIUIO,
MPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BBIBOJIBI,

* BBIOMpaATh CMOCcOO pelieHus yuyeOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pPEIlICHUs], BRIOUpPATh HanboJIee MOAXOIAIIUN C YUETOM CaMOCTOSATEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

bazosvie uccnedosamenvckue oeticmsusi:

* HUCMOJIb30BaTh BOIMPOCHI KaK MCCIIEIOBATEIILCKUM MUHCTPYMEHT MO3HAHUS,
dbopmynupoBaTh  BONPOCHl,  (UKCHUpYyIOIIME  MPOTUBOpEUYUEe,  MpodieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

*  MNPOBOAUTH  CaMOCTOSITETbHO  CIUIAHUPOBAHHBIM  DIKCIIEPUMEHT,
UCCIIEIOBAHUE 110 YCTAaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4YECKOro OO0BEKTa,
SBJICHUS, MPOIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXIy OOBEKTaMU, SBJICHUSIMH,
MPOIIECCaMU;

* CAMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBHIBOJIBI MO pe3yJibTaTam
MPOBEAEHHOTO  HAOMIONECHUS, KCCIENOBaHUs, OIEHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IIEHUI;

* MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IMPOIECCA, a TAaKKE BBIIBUTATh
MPENOJIONKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX

Paboma c unghopmayueri:

* BBISIBIIATH AeUIUTHI HHGOPMAIIUU, TaHHBIX, HEOOXOIUMBIX ISl OTBETA HA
BOIIPOC U JJIsI pEIlICHUs 3a]1a4u;

* BbIOUpaTh HHPOPMAIMIO U3 HCTOYHHKOB  PA3JIUYHBIX  THUIIOB,
aHaJIu3UpOBaTh, CHUCTEMATU3UPOBaTh M  HUHTEPIPETUPOBATH  HH(OpPMAIUIO
Pa3IMYHBIX BUJOB U (DOPM MPECTABICHHUS;

* CTPYKTYpUpPOBaTh MH(MOPMALIHIO, MIPEACTABIATH €€ B Pa3IMUHbIX (hopMax,
WJUTIOCTPUPOBATH rpaduuecKu;

*  OIlEHUBaTh  HAAEKHOCTH  MHPOpMAIIMM MO  CAaMOCTOSITEIBHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM

2) VYHuBepcajibHble KOMMYHUKATHBHBbIE [elCTBUSI, O0O0OECIEUYUBAIOT
c(hOpMUPOBAHHOCTh COLIMAILHBIX HABBIKOB 00YUYarOIIUXCSl.

Obwenue:

* BOCIPUHUMATH U (POPMYJIHPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU
U 1eisIMU OOIeHHS; SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pEIICHUs 3ajayH,
KOMMEHTHUPOBATH MOJTYYSHHBIN pe3yIbTarT;

* B X0JIe 00CYKJIeHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 0OCYK1aeMOU TEMBI,
npoOJieMbl, pelIaeMoil 3aJayd, BBICKA3bIBATh WJEH, HAIlEJICHHbIE Ha TIOUCK
pElIeHNUs; COMOCTABIATh CBOU CYXKJEHHUS C CYXXJICHHSIMU JPYTUX YYaCTHUKOB
nauanora, oOHapy>XMBaTh Pa3judyUe U CXOJCTBO MO3UIMK; B KOPPEKTHOU (dopme
(bopMyIHpOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;
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* IPEICTABIISATh PE3yIbTAThI PEIICHUS 3aa91, SKCTICPUMEHTA, HCCIICIOBAHUS,
MPOEKTA; CaMOCTOSTENHHO BHIOMpATh (GOpMAT BBICTYIUICHUS C Yy4ETOM 3aaad
MpEe3eHTAIMU U 0OCOOCHHOCTEN ayAUTOPUH.

CompyoHnuuecmeo:

* IOHUMATh U UCITOJIH30BATh MIPEUMYIIECTBA KOMAHIHON U WHANBUIYAJTLHON
paboThl mpu pemieHnH yYeOHBIX 3aJad; MPUHUMATh Iedh COBMECTHOU
JEATENHHOCTH, TUIAHUPOBATh OPTAaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisTh
BUJIbI pabOT, I0rOBapuBaThCs, 00CYKAATh MPOIECC U pe3yJIbTaT paboThl; 000011aTh
MHEHUS HECKOJIbKUX JTFOJICH;

* y4acTBOBaThb B TPYyNIOBbIX (opMax paboTel (0OCyxkaeHus, 0oOMeH
MHEHHUSIMH, «MO3TOBBIE€ ITYpMBD» W T.I.); BBINOJHATH CBOIO YacTh padOTHI U
KOOPJIMHUPOBATh CBOWM JCHCTBUSA C JPYTUMU UWICHAMH KOMAaHIbI, OIICHUBATH
KaueCcTBO CBOETO BKJIAJa B OOIMMIA MPOAYKT MO KPUTEPHIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICUCTBUSI.

3)  VYHuBepcaibHble  peryJsiTUBHbIE  JAeHCTBUSI, O00ECIEYUBAIOT
(hopMUpOBaHUE CMBICIIOBBIX YCTAHOBOK U KU3HEHHBIX HABBIKOB JINYHOCTHU.
Camoopeanuzayus:

* COCTaBJIAThH IUIAH, AJITOPUTM PELIEHUS 3a7a4d, BBIOUpaTh CIIOCOO penieHus
C Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, apIryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C y4ETOM HOBOWM MH(OpMaLIUU.

CamokoHmpob:

* BJQJAECTh HABBIKAMM IIO3HABATEIBHON peQIeKCUH KaK OCO3HAHMS
COBEPILAEMBIX JIEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB; BIIAJETh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauH;

* IPEeABUAETH TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTb [TPH PEILIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

* OLEHUBATh COOTBETCTBUE pE3yJIbTaTa LEIW U YCIOBUAM, OOBSICHITH
MPUYHMHBI JOCTUKEHUS WIH HEJOCTHKEHHS PE3yIbTaTOB IEATEIbHOCTH, HAXOIUTh
OLINOKY, 1aBaTh OLIEHKY NPUOOPETEH HOMY ONBITY

HNPEAMETHBIE PE3YJIbTATHI

K xonity oOyuenus B 10 kiaacce 00yyaromuiics MOMyduT CAEayIONIME MPEIMETHbIC
pe3yAbTaThl MO OT/ACIBHBIM TeMaM padoueil MporpaMmbl y4eOHOTO Kypca « Anredpa
Y Hayajga MaTeMaTH4YEeCKOIro aHAJIN3ay:

Yuca 1 BBIYUCTICHUSA:

CBOOOJIHO OIEpUPOBATh MOHSITUSMH: palMOHATBHOE YHUCIO, OeCKOHEYHas
nepuoAnveckas JApoOb, TMPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOYXECTBA
pallMOHANILHBIX U JICHCTBUTENIBHBIX YUCEN, MOYJIb JEHCTBUTEIHHOTO YUCIIA;
MPUMEHSTH IPOOU W MPOLIEHTHI JJISI PEIICHUS MPUKIATHBIX 3a/1a4 U3 Pa3IuyHbIX
OTpacier 3HaHUI U PEaTbHON KU3HMU;

MPUMEHSITh NPUOIMKEHHBIC BBIYUCICHUS, NpaBUJia OKPYTJIEHUS, TPUKUIKY U
OIICHKY pe3yJbTaTa BHIYMCIICHUI;
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CBOOO/IHO OMEPHUPOBATH MOHITHUEM: CTENEHb C LIEJIBIM MOKa3aTeIeM, UCTIOJIb30BaATh
MOAXOJAILYI0 (POPMY 3aMUCH JACHUCTBUTEIBHBIX YUCEN JUISl PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEICTABICHUS JAHHBIX;

CBOOOJIHO OIEpUPOBATh TMOHITHEM: apUPMETHUYECKUN KOpPEeHb HaTypalbHOU
CTEIICHU;

CBOOOJ/IHO OMEPUPOBATH MOHIATHEM: CTETICHb C PAIMOHATBHBIM MTOKa3aTeIeM;
CBOOO/IHO OTIEPUPOBATH MOHATUIMU: JIOTApU(M YHCIIa, AECATUYHBIE U HATYypaJIbHbIC
JToTapuQMsI;

CBOOOJIHO ONEPUPOBATh TMOHSATUSIMU: CHUHYC, KOCHUHYC, TAHI€HC, KOTaHIEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATh MOHATUSMHU: APKCUHYC, apPKKOCHMHYC W apKTAaHIE€HC YHCJIOBOTO
apryMeHTa.

YpaBHEHUA U HEPABEHCTBA:

CBOOO/JIHO OIEpUPOBATh TMOHATUSAMH: TOXJAECTBO, YypaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;
MPUMEHSITH PA3JIMUYHbIE METObI PEIICHUS PALIMOHAJIBHBIX U APOOHO-PAIIMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB JJIsl PELICHUS] HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHSATUSMH: MHOTOUJIEH OT OJHOM NEepEeMEHHOM,
MHOTOYJIEH C LIeNbIMU KO3 dUllieHTaMU, KOPHU MHOTOYJICHA, IPUMEHSTD JIETICHUE
MHOTO4YJI€Ha HAa MHOTOYIEH C OCTaTkoM, TeopeMy be3y m Teopemy Buera nmsa
pelIeHus 3a1ay;

CBOOO/JIHO OMEPUPOBATh MOHATHUSIMU: CHUCTEMa JIMHEHWHBIX YpaBHEHUN, MaTpula,
ONPEAECIUTENb MATPUIBI 2 X 2 M €ro reOMETPUYECKUN CMBICI, HCIOIb30BaTh
CBOWCTBA ompenenuTenss 2 X 2 il BBIYUCICHHUS €ro 3HA4YCHHs, NPUMEHSTH
ONPEAECIUTENN ISl PEUICHUS CHUCTEMBI JIMHEWHBIX YPAaBHECHWH, MOJECIUPOBATH
peallbHbIE CUTYAllMM C MOMONIBIO CHCTEMBI JIMHEHMHBIX YpPaBHEHUW, HCCIEN0BATH
MMOCTPOCHHBIE MOJIEJIM C MOMOIIBIO MAaTPHUIl U ONPENICIUTENEH, HHTEPIPETUPOBATH
MOJyYEHHBIA PE3yJbTaT;

MCIIOJIb30BaTh CBOMCTBA ACHCTBUM C KOPHAMU JJIsl TPeoOpa30BaHUsI BRIPAKECHU;
BBITIOJHATh MPeoOpa3OBaHUsl YUCIOBBIX BBIPAXKEHUH, COAEpXKAIIUX CTENEHU C
palMOHAIbHBIM MOKA3aTEIIEM;

UCIIOJB30BaTh CBOWCTBA JiorapudMoB M mpeoOpa3oBaHUsi JorapupmMuyecKux
BBIPAKECHU;

CBOOOJIHO OMNEPUPOBATh TMOHITUSMHU: HUppaAlMOHATbHbBIE, T[OKa3aTelbHbIE U
norapuMUUYECKUe ypaBHEHUSI, HAXOJIUTh UX PEIICHUS C TOMOIIBI0 PAaBHOCUIIBHBIX
MEPEX0I0B WIIH OCYIIECTBIIAS TPOBEPKY KOPHEN;

MPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKHE (OopMysbl sl mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHHUII;

CBOOO/IHO ONEpPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE yYpaBHEHUE, MPUMEHSTh
HeoOXouMble (DOPMYIBI JJIsl PEIICHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YpaBHEHMU;

MOJIETUPOBaTh peajibHble CUTyallMd Ha SI3bIKE alreOpbl, COCTABISATh BBIPaKEHUS,
YPaBHEHHSI, HEPABEHCTBA 10 YCIIOBUIO 33/1a4M, UCCIIEN0BATh NOCTPOEHHBIE MOJEIIN
C UCIOJIb30BAHUEM allapara anreopsol.

DyHKUUM U TpapuKu:
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CBOOOJHO OINEpUPOBaTh MNOHATUSAMU: (QPYHKIMSA, CIOCOOBI 3aJaHusd (PYHKIUH,
B3aUMHO O0OpartHble (QyHKUIMM, Kommo3ulus GyHKIUN, Trpaduk QyHKIUH,
BBITIOJTHSATD dJIEMEHTAapHbIE MPe0Opa3oBaHus TpaPuKOB PyHKIIHIA;

CBOOO/IHO OTIEPUPOBATH MOHATUSIMU: O0JACTh OMPEIETEHUS] U MHOKECTBO 3HAUCHU
GyHKIUU, HYJIH QYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO  OMEpPUPOBATh MOHATUSAMH: UETHBIE UM  HEUETHBbIE  (DYHKIUU,
nepuoAnvecKkre GyHKIIMU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMbl (DYHKUIHUHM, HauOOJbIIEE M HaUMEHbIIEEe 3HAUYCHHE (YHKIUH Ha
MIPOMEKYTKE;

CBOOOIHO ONIEPUPOBATH MOHATUAMU: CTENEHHAS! PYHKINS C HATYPaJIbHBIM U LIEJIBIM
nokaszaresneM, rpaduk cTerneHHOW QYHKIMY ¢ HATypalibHbIM U IIEJIbIM MTOKa3aTeNeM,
rpauK KOpHS n-0il CTENeHW Kak (PYHKIHUH OOpaTHOM CTENEHU C HATypaJbHbIM
MOKa3aTesieM;

ONEPUPOBATH MOHATUSAMU: TUHEHHAsI, KBaJpaTUYHAas U APOOHO-TMHENHHast QYHKIUU,
BBITIOJTHSATH 3JIEMEHTAPHOE UCCIIEIOBAHKUE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: TIOKa3aTelbHAas U JorapupmMuyeckas
(GyHKIIUU, WX CBOMCTBA M TpaduKH, UCIOJIB30BATH UX TPaPUKHU ISl pEHICHUs
YpaBHEHMU;

CBOOOJIHO  ONEPUPOBATh  MOHATUSIMU: TPUTOHOMETPHUYECKAs]  OKPY>KHOCTb,
onpeiesieHre TPUTOHOMETPUIECKUX (PYHKIIUM YUCIIOBOTO apryMEHTa;
UCIOJIB30BaTh Tpapuku GYHKIUN JUIsT UCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEN
MIPU PEIICHUH 3a7]a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PEaTbHOM )KU3HU, BHIPAKATh
(dhopmyiaMu 3aBUCUMOCTU MEX/1y BEIMUUHAMU;

Hauana MaTeMaTH4ecKOro aHaJamn3a:

CBOOOJHO OMNEpPUPOBATh MOHATUSAMH: apupMeTrhyueckas U TreoMeTpuyeckas
nporpeccusi, 06CKOHEYHO yOBIBaIOIIasi TeOMeTpUUYecKasi Mporpeccusi, TMHEUHBIA U
AKCIOHEHIIUATILHBIN POCT, (hOpMYyIIa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh MPOTPECCUU JIJIS PEIICHUS pealibHbIX 3a7a4 MPUKIIAIHOTO XapaKTepa;
CBOOOJHO OIEPUPOBATh MOHATHSIMH: IOCIEIOBATENbHOCTh, CIOCOOBI 3aJaHus
MOCJIEA0BAaTEIbHOCTE, MOHOTOHHBIE U OrpPaHUYEHHBIE MOCIEI0BATEIBLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKIEHUS MaTEeMaTUYECKOro aHalh3a KakK aHaiu3a
OECKOHEUHO MaJbIX;

CBOOOJIHO ONEPUPOBATh MOHATUSIMU: HENPEPbIBHbIC (DYHKIMU, TOYKU pa3pbiBa
rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka QyHKIINY;

CBOOOJIHO OINEpUpOBaTh NOHATHEM: (YHKIUSA, HENpepblBHasT Ha OTpeE3Ke,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIMM AJ pelieHus 3a1ay;

CBOOOJHO OMEPUPOBATh MOHATUSMH: MEpBas U BTOpasl MPOU3BOAHBIC (DYHKIIUH,
KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISITh IPOU3BOJHBIE CYMMBbI, MPOU3BECHUS, YACTHOTO U KOMIIO3UIIUU JBYX
(yHKIUH, 3HATh TPOU3BOIHBIE JIIEMEHTAPHBIX PYHKIINIA;

MCIIOJIb30BaTh FT€OMETPUUYECKUIN U (PU3NUECKUN CMBICI MPOU3BOIHOMN ISl pEIICHUs
3azay.

MHoskecTBa U JIOTHKA:

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEPAIIMHU HAJ] MHOKECTBAMU;

17



HCIIOJIB30BaTh TEOPETUKO-MHOXXECTBEHHBIM amnmnapar sl ONHWCAHUSA DPEalbHBIX
MIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 33]1a4 U3 APYIUX y4eOHBIX PEIMETOB;
CBOOOJHO ONEPUPOBATH MMOHATUSAMHU: ONpPENEIECHUE, TEOpeMa, YypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUYECKOr0 OOBEKTA, T0KA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K koniy 00y4yenus B 11 kiacce o0ydaromuiics NOTYyUUT CIAEAYIOIINE TPEAMETHBIE
pe3yabTaThl MO OT/ACIBHBIM TeMaM padoyueil MporpaMmbl y4eOHOTO Kypca « Anredpa
Y Hayaja MaTeMAaTU4YECKOIO aHAJIN3a»:

Yuciia ¥ BBIYUCIICHUSA:

CBOOOJHO OINEPUPOBATH MOHATHUSIMH: HATypalbHOE M LEJIO€ YUCI0, MHOXKECTBA
HaTypaJbHBIX W LEIBbIX YUCEN, UCIOIb30BaTh NPU3HAKHA JEITUMOCTH LENBIX YHUCEN,
HOJl m HOK HarypanbHbIX 4mcen Il pelICHUs 3ajad, MPUMEHSITh AITOPUTM
EBknuna;

CBOOOJHO ONEpUPOBATh MOHATHEM OCTATKA IO MOJYJIIO, 3aIIHUCHIBATh HATYpaJIbHbIE
YHuCia B Pa3JIMYHBIX MO3ULIMOHHBIX CUCTEMAX CUUCIIECHUS,

CBOOOJHO ONEPUPOBATh MOHATHUSAMHM: KOMIUIEKCHOE YHCIO W MHOYECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMCia B anredpandyecko u
TPUTOHOMETPUUECKOW (OpME, BBINOJHATH apU(PMETHUECKUE ONEpaluid ¢ HUMHU U
M300pakaTh Ha KOOPJIUHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpUpPOBaTh MOHATUAMH: HUPPALMOHAJIBHBIE, IIOKA3aTeJbHbIE U
Jorapu(MUYECKHE€ HEPaBEHCTBA, HAXOJUTh MX PEIIEHHS C [OMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYULIECTBJIATH OTOOP KOPHEN IPU PEUIEHUU TPUTOHOMETPUUYECKOTO YPAaBHEHUS;
CBOOOJHO ONEPUPOBATH MMOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HeoOxoauMble (OPMYJIBl JUIsl PEUIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX
HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh MOHATUSMH: CUCTEMA U COBOKYIHOCTh YpPAaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI M CUCTEMBI-CIEIACTBHSI, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, HPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKNX YpPaBHEHUI 1 HEPABEHCTB;

pelarh panuoHaIbHbIE, UPPALMOHAIIBHBIE, MTOKa3aTelIbHbIE, JJOrapu(pMHUUECKUE U
TPUTOHOMETPUYECKAE YPABHEHUS W HEPABEHCTBA, COJEpXkKALMEe MOIYJIH H
IapaMeTphl;

MPUMEHSATH I'papuecKrue METOBI JJIsl pELIEHUS] YPaBHEHUI U HEPABEHCTB, a TaKKe
3a/1a4 ¢ NMapaMeTpaMu;

MOJIEJIUPOBAaTh pealbHbIE CUTYALMH Ha SI3bIKE areOpbl, COCTABJIATh BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHIO 33/a4d, HCCIENOBATH
MOCTPOEHHBIE MOJIENIU C MCIIOJIb30BAaHUEM alllapaTta aiareOpbl, UHTEPIPETHPOBATH
ITOJTyYEHHBIA pE3yJIbTaT.

DyHKUUM U TpapuKu:

CTPOUTh TpadUKU KOMHO3ULUMU (PYHKUUA C TOMOMIBIO  3JIEMEHTAPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYecKHe 00pa3bl YpaBHEHHIl M HEPABEHCTB HA KOOPAMHATHOMU
IIJIOCKOCTH;
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CBOOO/IHO OMEPUPOBATH MOHATUAMU: TpaQUKU TPUTOHOMETPUUECKUX (DYHKITUH;
MPUMEHSTH (QYHKIIUU JIsl MOACIUPOBAHUS U UCCIIEIOBAHUS PEAIbHBIX MTPOIIECCOB.
Hauana MaTeMaTH4ecKOro aHaJM3a:

WCIIOJIB30BaTh MPOU3BOJHYIO JUIsl MCCieloBaHusl (YHKIIMM HA MOHOTOHHOCTHh U
AKCTPEMYMBI,

HaxOJUTh HauOOJbIIEE W HaWMEHbIEEe 3HAYEHUS (QYHKIMU HENPEphIBHOM Ha
OTpE3Ke;

UCIIOJB30BaTh MPOU3BOJHYIO JUIsi HAXOXKJEHUS HAWIYYIIEro pelieHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLUAIbHO-IKOHOMHYECKHUX, 3a]1a4ax, sl ONpeIeIeHUs
CKOPOCTH M YCKOPEHUS Mpolecca, 3a1aHHOT0 (opMyIioi uiu rpadukom;

CBOOO/JIHO ONEpPUPOBATh MOHATUSIMU: MEPBOOOpPa3Hasi, ONPENEAEHHBIH WHTErpall,
HaxOJUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIUNA U BBIUUCISATH MHTETPA IO
dbopmyne Herotona-JleliOuuiia;

HaxXOJUTh TUIOLIAIU MIOCKUX (PUTYp U 00BEMBI TEI C TOMOIIIBIO UHTETpaa;

MMETh TMPEJCTAaBICHHE O MAaTeMaTUYECKOM MOJCIUPOBAaHUM Ha MpUMEpe
cocTaBieHus Tu(pdhepeHInanbHbIX YPaBHEHUI;

pemaTth MNPUKIAJHbIE 3aJadyd, B TOM YHCJIE COLMAIbHO-3KOHOMHUYECKOTO H
(U3MYECKOro Xxapakrepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a.

OcBoenue yueOHOro mMonyisa «I eomempus» Ha ypOBHE CPEIHEro OOLIEro
o0pa3oBaHMs JIOJDKHO OO€ECIEeYMBATh JOCTH)KEHHE CIEAYIOIIMX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

K koniy 10 kiacca o0yyaromuiics HayquTCs:

e CBOOOJIHO OMNEPUPOBATh OCHOBHBIMU TOHSTUSMHU CTEPEOMETPUH MPH
peleHnuy 3a7a4 ¥ MPOBEICHUU MaTEeMaTUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPU PEUICHUU
r€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIUPOBATH B3aUMHOE pACIOJOXXEHUE MPSIMBIX B IMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSAMHU, CBI3aHHBIMU C YTJIaMU B IPOCTPAHCTBE:
MEK]Ty IPSIMBIMU B MIPOCTPAHCTBE, MEXIY MPSMOU U IIIOCKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMH C MHOTOIPaHHUKAMU;

e CBOOOJIHO pacIiO3HaBaThb OCHOBHBIE BHUJIbI MHOTOTPaHHUKOB (TIpU3Ma,
UpaMuia, NPSMOYTOJIbHBIN Mapalienenumne, Kyo0);

o KJaccUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA  JJis
KJIaCCU(PHUKAIIUH;

e CBOOOJIHO  ONEpUPOBATH  TMOHSATUSMHU, CBSI3AHHBIMH C  CEUYCHUEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

¢ BBINOJIHATH NapajieNIbHOE, IEHTPAJIbHOE U OPTOrOHAIBHOE MPOESKTUPOBAHUE
(uryp Ha MIOCKOCTh, BBIOJIHITH U300paxeHust PUTryp Ha IIIOCKOCTH;

e CTPOUTH CEUEHHS MHOTOTPAHHUKOB PAa3IUYHBIMU METOJaMU, BBITIOIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYP: BUA
CBEpXY, COOKY, CHU3Y;

e BBIUMCJISITH IJIONIAJAN TOBEPXHOCTEN MHOTOTPAHHUKOB (MpU3Ma, MUPaMHIA),
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOpPMYII,

19



CBOOO/IHO OTIEPUPOBATH MOHITUSIMU: CHMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh
U TJIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (QUTYPBHIL;
CBOOOJIHO OIEpUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTRE;

BBITIOTHSATD JICUCTBUS HAJl BEKTOPaMU;

pemaTh 3a7ayd  Ha JI0OKa3aTeIhCTBO MAaTEMaTUYECKUX OTHOIICHHH U
Hax0XXJICHUE T€OMETPUUECKUX BEJIMYMH, IPUMEHSSI U3BECTHBIE METOAbI TIPU
pelIeHnd MaTeMaTUYeCKHX 3a/lad MOBBIIMIEHHOTO U BBICOKOTO YpPOBHS
CJI0’KHOCTH;

MPUMEHITh MPOCTEUINIME MPOrPaMMHBIE CpPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKAaTh, NPEOOpPa3OBBIBAaTh W HHTEPIPETUPOBATH HHOOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MOpeACTaBICHHYI0 Ha
yepTekax U pUCyHKax;

MPUMEHSITH NOJIyYEHHbIE 3HAHUS HA IPAKTUKE: CPAaBHUBATh U aHATIU3UPOBATh
peanbHbIe CUTYyalluu, NIPUMEHATh U3yUYECHHBIE MOHATHS B MpOIlecCe MOMCKa
pelieHrus MareMaTU4ecku cOpMYJIUPOBAHHOU MPOOJIEMbl, MOAECIUPOBATH
peajbHble CHUTyallud Ha S3bIKE TE€OMETPUM, HCCIEN0BATh IMOCTPOEHHBIE
MOJIEIM C UCIOJIb30BaHUEM T€OMETPUUYECKUX TMOHSATUU U TEOpeM, ammapara
anreOpbl, pemarh MNpPaKTUYECKUE 3a7adyd, CBS3aHHBIE C HaXOXIECHUEM
r€OMETPUYECKUX BEJIMUUH,;

MMETh MpPEJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUU Kak
COCTaBHOM 4acTu (PyHIaMeHTa pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca o0yyaromuiics HayquTCs:

CBOOOJIHO OMNEPUPOBATh TMOHSATUSAMH, CBSI3AHHBIMU C LHJIMHAPUYECKOM,
KOHHUYECKONM U chepuuecKod MOBEPXHOCTIAMHU, OOBACHATH CIOCOOBI
MOJTYUYCHHUS;

ONEPUPOBATh MOHSATUSIMU, CBSI3aHHBIMHU C TE€JIAaMU BpAICHUS: LUIUHIPOM,
KOHyCOM, c(hepoii U mapowm;

pacrio3HaBath Tela BpalieHus (HUWIUHIP, KOHYC, cepa U 1map) u 00bsACHITh
CroCcOObI MOTYUYEHHUS TEJ BPAIlCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PaCIoioKeHHe chephl U MIOCKOCTH;
BBIYUCIISITh BEJIWYMHBI DJIEMEHTOB MHOTOIPAHHUKOB U Tl BpalllCHHUS,
00BEMBI W TUIOMIAJIA TMOBEPXHOCTEH MHOTOTPAaHHUKOB M TeJl BpalleHUs,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOpPMYII,

CBOOOJIHO OMNEPUPOBATH MOHSITUSMH, CBSI3aHHBIMU C KOMOWHAIIUSIMH TeJ
BpallleHUsI U MHOTOTPAHHUKOB: MHOTOTpPaHHUK, BIHCAHHBIN B cdepy u
OMMCaHHBIA OKOJO cdephl, chepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJIO
BpaIllCHHUS;

BBIYUCIISATh COOTHOIICHUSI MEXIY IUIOMIAASIMU MOBEPXHOCTEN U O00BEMaMuU
MMOJOOHBIX TEN;

n300paxath u3ydaembie (DUTyphl, BHITTOTHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU
U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYP: BUJl CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUYEHUS TeJl BpalllCHHUS;
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U3BJIEKATh, WHTEPIPETUPOBATL U MPeoOpa3oBbIBATHL HH(OOPMALMIO O
MPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (Urypax, MOpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOJ/IHO OMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATDH OIEpalluK HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;
pelaTh TEOMETPUUECKUE 3a/1aul HA BBIYKMCICHUE YIJIOB MEXIY MPSIMBIMU U
MJIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSIHUM OT TOUKH JI0 IJIOCKOCTH, B 11€JI0M, Ha
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPU PEIICHUY;

CBOOOJIHO OINEpUPOBATH TMOHSATUAMH, CBSI3aHHBIMH C JBIJKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUMN;

BBITIOJHATh M300pa)X€HHUsI MHOTOTPAHHUKOB U TEJI BpalleHUus Mpu
MapaJyIeIbHOM  TMEPEHOCE,  LEHTPaIbHOW  CUMMETPUH,  3€pPKaJIbHOU
CUMMETPHH, MIPU MIOBOPOTE BOKPYT NPSIMOM, TpeoOpa3oBaHus MOI00US;
CTPOUTH CEUEHHMS MHOTOTPAHHUKOB U TEJN BPAILCHHS: CEUCHUS IUIMHIpA
(mapayienbHO U NEPHEHIUKYISPHO OCH), CEUEHHUs KOHyca (MapasuiesibHbIe
OCHOBAHUIO U IPOXOASAIINE YePE3 BEPIINHY ), CEUCHUS 1apa;

UCIOJB30BaTh METOJbl TIOCTPOCHMSI CEYEHUW: METOJ CIEeI0B, METOJ
BHYTPEHHETO IPOCKTUPOBAHMUSI, METOJI IEPEHOCA CEKYIIEeH MIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUYECKHUE YTBEPKICHHUS;

MPUMEHSTh TEOMETpPUYECKUE (aKThl [JIs1 PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEIOoiararolMXx HECKOJIbKO IIIaroB peIIeHHs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pemaTth 3a7ayd  Ha JIOKa3aTeIhCTBO MAaTE€MaTUYECKUX OTHOIICHHH U
Hax0JICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh TMPOrPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/aY;

MPUMEHSTH MOJIyYEHHbIEC 3HAHUSI HA MPAKTUKE: CPAaBHUBATh, aHATU3UPOBATh
U OILICHUBAaTh pEajbHbIE CUTYyallMW, MPUMEHITh H3yYCHHBIC MOHATHS,
TEOpPEMBbI, CBOWCTBA B TMpOLIECCE TMOUCKA PEIICHUS MaTeMaTU4eCKu
chopMyIHpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pPEAIbHBIE CUTyallMd Ha
S3bIKE TEOMETPUU, UCCIEAOBATh MOCTPOCHHBIE MOJIETU C MCIOJIb30BAHUEM
F€OMETPUYECKUX TMOHATHUM ¢ TeopeM, ammapara anreOpbl, pelaTh
MPAaKTUYECKUE 3aJlaud, CBSA3AHHBIE C HAXOXJICHHUEM TIe€OMETPUUYECKUX
BEJINYUH,;

MMETh MpPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOM 4acTu (PyH/IaMEeHTa Pa3BUTHUS TEXHOJIOTUH.

OcBoenne yueOHOTO MOayJist «Bepoamunocms u cmamucmuka» Ha ypoBHE

cpeaHero oluiero oOpa3oBaHus JOMKHO 00ECIEYUBATH JOCTHKEHUE CIIEYIONMINX
MPEMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB:

K xonmy 10 kiacca oOy4Jaromuicst Hay4uTCst:
CBOOOJIHO ONEPUPOBATh MOHATUSIMU: Tpad, MIOCKUN Tpad, cBA3HBIN rpad,

nyTe B rpade, Lenb, IUKI, JIEPEBO, CTENEHb BEPIIUHBI, JEPEBO CIy4alHOIO
JKCIIEpPUMEHTA;
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CBOOOJIHO OIEpUPOBATh MOHATUAMH: CIyYaHBIM 3KCIEPUMEHT (OIMBIT),
ClIy4yailHO€ COOBITHE, PJIEMEHTApHOE clydaiiHOe COOBITHE (3JIEMEHTApPHBIN UCXO.)
CIy4alHOTO  OIbITA, HAaXOJUTh BEPOATHOCTH COOBITMMI B  ONBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxOJUTh U GOPMYIIUPOBATH COOBITHS: MEPECEUCHHE, 00bETMHEHUE TAHHBIX
COOBITUM, COOBITHE, MPOTUBOMOJIOKHOE JIAHHOMY, HCIIOJIb30BaTh JHArpaMMbl
Ditniepa, KOOPAMHATHYIO MPSIMYIO Uil PEIICHUsl 3a/iad, MOJIb30BaThCsl (HOpMYIIon
CJIOKEHUSI BEPOSITHOCTEN JIJIs1 BEPOSITHOCTEN JBYX U TPEX CIyYalHBIX COOBITUN;

ONEepUpPOBATH  MOHSITUSMH:  YCIOBHAas  BEPOSITHOCTh,  YMHOXKEHHUE
BEPOSITHOCTEH, HE3aBUCHUMBIE COOBITUS, JEPEBO CIy4alHOrO SKCIEPUMEHTA,
HaxOJUTh BEPOSITHOCTU COOBITUM C TOMOIIBIO MPaBHJIa YMHOXEHUS, JepeBa
CIIy4alHOTO OIbITa, HWCIOJB30BaTh (OPMYJYy MOJHON BEPOSITHOCTH, (HOPMYITY
Baiteca npu pemieHun 3a1a4, onpeaesisiTh HE3aBUCUMOCTh COOBITUI TI0 (hopMyIie U
[0 OpraHU3alMU CIY4ailHOTO HKCIIEPUMEHTA;

MPUMEHSTh HM3YYEHHbIE KOMOMHATOpPHBIE (QOPMYIBI IJIsi TNEpPEYUCICHUs
AJIEMEHTOB MHOKECTB, 3JIEMEHTapHBIX COOBITUM CIy4ailHOTO OMBITA, PEUICHUS
3aJ1a4 10 TEOPHH BEPOSTHOCTEM;

CBOOOJIHO ONEpPUPOBATh TMOHATUSIMU: OWHAPHBIA  CIyYalHBIM  OMBIT
(ucnpiTaHue), ycmex W Heyaada, He3aBHUCUMBIE HUCIBITAHUS, CEpUsl UCIBITAaHUU,
HaXOJUTh BEPOSITHOCTU COOBITUI: B CEpUU UCTIBITAHUM JIO IEPBOTO yCrexXa, B CEpUu
ucnblTaHui bepHyIuiy, B ONbITe, CBA3aHHOM CO CIIy4alHbIM BHIOOPOM M3 KOHEUHOU
COBOKYITHOCTH;

CBOOOJIHO OINEpUPOBATHh MOHATUAMU: CIydailHas BEIUYMHA, pacrpeieieHue
BEPOSITHOCTEH, JuarpamMma pacrpejelieHus, OuHapHas CciydailHas BelWYWHA,
reoOMeTpUYeCcKoe, ONHOMHUAIILHOE PaCIpeeIICHHE;

ONEPUPOBATH MOHITUSMH: COBMECTHOE pACHpPEACIICHUE JBYX CIy4YailHBIX
BEJIMYMH, UCIOJIb30BaTh TA0IUIly COBMECTHOTO paCIpe/leNICHUs JBYX CIydaHbIX
BEJIMYMH JUISl BBIJACICHUS PACHpPENCNICHUS KaXJI0M BEIUYUHBI, OMNpEAcTIeHUs
HE3aBUCUMOCTH CIIyYalHbIX BEJTUYUH;

CBOOO/JIHO OINEpPUPOBATH TMOHATHEM MATEMaTUYECKOTO OXHUAAHUS ClydyalHOU
BEJIMYMHBI (pacrlpeiesieHus), MPUMEHITh CBOMCTBA MAaTEMATHYECKOTO OXKHUIAHUS
MpU PElICHUH 3aJa4, BBIYUCIATh MAaTeMaTHYECKOE OKUJAaHHE OMHOMUAIBHOTO U
F€OMETPHUUYECKOTO pacpeIeIICHUM;

CBOOOJHO OIEpUPOBATh MOHATHAMU: JUCHEPCHs, CTAHIAPTHOE OTKJIOHEHUE
CIIy4ailHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCHEPCUHM CIyYalHOW BEIUYHHBI
(pactipenenieHns) MpU PELICHUH 3a/ad, BBIYHUCIATH JUCIEPCUI0 U CTaHAApPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 U OMHOMHAIBHOTO pacipeieICHU.

K konny 11 kiacca o0y4arouuiicss Hay4YUTCA:

BBIYHCIIATH BBIOOPOYHBIE XapAKTEPUCTUKHU IO JAHHON BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU TE€HEPaJbHONM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapakTepucTukaM. OLIEHUBAaTh BEPOATHOCTU COOBITHI U NPOBEPATH MPOCTEUILNE
CTaTUCTUYECKHUE TUIOTE3bI, TIOJIb3YSICh H3yUEHHBIMU PacpeleICHUSIMU;
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NPUBOJIUTHL  TMPUMEPHl  3aJad, MNPUBOASIIMX K  [OKA3aTEIbHOMY
pacrpeneneHuto, 3aaad, NOPUBOASIIMX K HOPMalbHOMY  pacIpeeieHUIo.
OnepupoBaTh MOHITUSAMU: (PYHKIHS TJIOTHOCTH BEPOSITHOCTH IOKa3aTEIbHOTO
pacripeneneHus, GyHKIUS MIOTHOCTH BEPOSITHOCTH HOPMAIBHOTO paclpeiesieHus,
(GyHKIUST ~ TUIOTHOCTM W CBOMCTBA  HOPMAJIbHOTO  paCHpeleNICHHUS;
onpenenarb Ko3PQGUIMEHT JTUHEHHON KOoppemnsiuu, BHIOOPOUYHBIN KO3(PDUIIMEHT
KOPPEJISIIUU.

COAEPKAHUE YYEBHOT' O KYPCA

Conepxkanue ydeOHOro Kypca MpPEACTABICHO MO MOAYJSIM M MO Trojam
oOyueHus.

Monaynb «Anzedpa u navana mamemamuyecKko20 AHAIU3QA)

10 kaace

Ilosmopenue. Mroocecmea u no2uxa

Panmonanbabie urcna OOBIKHOBEHHBIE M JIECATUYHBIE NPOOH, MPOLIEHTHI,
OeckoHeuHble Tepuoanyeckue apodu. [IpumeHenue apoOe W TPOIEHTOB A
pelieHus NPUKIaAHbIX 3a/1a4 U3 Pa3IUYHBIX OTpacieil 3HaHUH U pealbHOM JKU3HU.

HelictBuTenbHble uuclia. PanyoHalbHblE U HppalMOHAJIBHBIE YHCIA.
Apudmervueckue  omepanud € JCUCTBUTENbHBIMH  4uciaMu.  Moayib
JNEUCTBUTENBHOTO YKciia U ero cBoiicTBa. [Ipubnuk€HHbIE BHIUMCICHUS, MTPABUIIA
OKpYTJICHHUSI, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BIUUCICHUI.

MHoXxecTBO, omepanuy HaJl MHOXECTBaMU U UX cBoiicTBa. KoHeunsie u
OECKOHEUHbIE MHOXECTBA, BBICKA3bIBaHUSA W Omepaluu Haj HuMU. [Ipeaukarsi,
omepaly HaJ IPeANKaTaMu U BUJIbI TEOPEM.

Dyuxyuu u epaguxu

Oynkuus, cnocoObl 3amaHus (QyHKuuu. B3aumHo oOpaTHble (YHKIUU.
Komnozunuss ¢ynkuuit. I'padux dyHkuuu. DiemeHTapHble HOpeoOpa3oBaHUs
rpaduKkoB GyHKIIUH.

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

Jluneiinas, kBajgpaTU4Hasi U APOOHO-TMHEWHAass (PYHKUUH. DIEMEHTapHOE
HCCIIEIOBAaHKUE U OCTPOEHUE UX IPaUKOB.

CrenenHas (pyHKIMS C HaTypaJdbHBIM U II€JIBIM MOKa3areseM. E€ cBolicTBa u
rpa¢uk. CBolicTBa U rpaduK KOPHS #-OU CTETEHHU KaK (PyHKIIMU 0OpaTHOM CTeNeHU
C HATypaJIbHBIM MOKa3aTeJIeM.

Cmenennas gynxyus

Crenenp ¢ wnensiM mnokaszareneMm. buHoM HprooTona. HMcmons3oBanue
noaxosend GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypadbHOW CTETIEHU U €r0 CBOMCTRBA.

Crenenb C panuoOHAIBHBIM ITOKa3aTelieM M €€ CBOWMCTBA; CTENEHb C
JEUCTBUTEIBHBIM MTOKA3aTEIEM.

Ypasnenus u nepagencmea
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ToxnecTBa W TOXJECTBEHHbIE TNIpeoOpa3oBaHus YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpAaBHEHUS W YpPaBHEHUSA-CIEACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEUICHUS IEBIX U IPOOHO-PAIMOHANIBHBIX YPABHEHUHN U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEpeMEHHOW. [lemeHne MHOorodjieHa Ha
MHOTO4JIEH ¢ ocTaTKoM. Teopema be3zy. MHorouieHsl ¢ einbiMu ko3 duiineHTaMu
Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUM, COAEPKAIINX CTETIEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS OcHOBHBIE METOIbI peLIeHUs
VMppalHOHAIBHBIX YPABHEHUMN.

Tpuconomempuuecxkue hynkyuu.

OcCHOBHBIE TPUTOHOMETPUYECKUE bopMyIIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUH. PellieHne TpUroHOMETpUIECKUX YPABHEHU M.

[TocTpoeHne mMareMaTUYECKUX MOJENEH PeallbHOM CUTyalluH C IMOMOIIBIO
YpPaBHEHHUW M HEPABEHCTB. l[IprMeHEHHE ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a/1au ¥ 3a7a4 U3 Pa3JIMuHbIX 00JacTell HAYKU U peaJbHOM KU3HU.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(yHKIIUI YUCIOBOTO apryMeHTa.

OyHKIMOHAJIBHBIE 3aBUCUMOCTH B pPEaJIbHBIX IMPOLECCAX U SBICHUAX
['paduku peasbHBIX 3aBUCUMOCTEIA.

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

Hauana mamemamuuecxoco ananusa

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus MoOclenoBaTelbHOCTe. MeTon
MAaTEMATUYECKOW HHAYKINU. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIIEI0BATEIbHOCTH.
Hctopuss BO3HUKHOBEHHS MAaTeMaTHYECKOr0 aHajdu3a KaK aHain3a OECKOHEYHO
MAJIBIX.

Apudmerrnueckasi U reoMeTpuyeckas nporpeccuu. beckoneyHo yObiBaromias
reomeTpuueckas nporpeccusi. CymMma 0€CKOHEYHO yOBIBAIOIEH FeOMETPUUYECKON
MpOrpeccrr. JINHENHBIN U SKCIOHEHIIMAIBHBIA pocT. Hucno e. @opMyna CI0KHBIX
MpOUEHTOB. [Cronp30BaHWE MNpPOTrpeccHM Mg PEUICHHS pEeANbHBbIX 3a7ad
MPUKIAJHOTO XapaKTEpa.

HenpepbiBHble (QyHKIMM W WX CBOWcCTBAa. TOYKM pa3pbiBa. ACHUMMOTOTHI
rpa¢ukoB Qynkuuii. CBocTBa (PYHKUMI HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [JII PELICHUS HEpPaBEHCTB. [IpMMEHEHHE CBOWCTB HENPEPBIBHBIX
(GyHKIUN UIs pelieHus 3a/1au.

[IpousBonnsie ¢GyHkiuu. OnpeneneHue, T€OMETPUUECKUA U (PU3MUecKui
CMBICJI IPOU3BOJHOMN. YpaBHEHHE KacaTelbHOU K Tpaduky QyHKIUU.

[IpousBonnubie  sneMeHTapHbiXx  (QyHkuuid.  [IpousBogHass  CyMMBbI,
MPOU3BEACHUS, YACTHOTO ¥ KOMIO3ULINK (PYyHKIIHIA.

11 xaace

Yucna u eviuucienus

Harypanbhabie u nensie yucna. [[puMeHeHne NpuU3HAKOB JEIUMOCTH LIEJIBIX
gucen, HOJl u HOK, ocratkoB nmo moxymnto, anroputMa EBxinma mist pelieHus
3a7a4 B LIEJIBIX YUCIIAX.
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KommiekcHble uwncia. AnreOpanueckas W TPUTOHOMETpUYECKas (POpMbl
3alUCU KOMIUIEKCHOTO 4Hcia. ApudMeTHUYECKHE OIepaluu C KOMIUIEKCHBIMU
yuciaamu. HM300pakeHue KOMIUIEKCHBIX 4YHCENl HAa KOOPAMHATHOM IJIOCKOCTHU
®opmyna Myapa. KopHu n-0ii cTeneHn u3 KOMIUIEKCHOTO uucia. [IpumeneHue
KOMIUIEKCHBIX YHCEJ JIJIsl pelIeHUs PU3NUECKUX U TEOMETPUUECKUX 3a/1au.

lloxazamenvuas u nocapugmuuecxkas Qynkyuu.

CreneHb ¢ IPOU3BOJIBHBIM JEHCTBUTEIBHBIM MOKa3aTeneM. [lokasarenbHas
(byHKIHS.

Jlorapudm uuncna. CpoiictBa norapudma. JlecsaiTuuHbie U HaTypalbHbIC
JoTapuQMeI.

[Toka3zaTenbHble ypaBHEHUS. OCHOBHBIE METOJbI PEUICHHS IMOKA3aTEIbHBIX

YpaBHEHUM.
[IpeoOpa3zoBaHue BBIpaXXEHUI, COAEPKAUTUX JIOTapU(MBI.
Jlorapupmuueckue YpaBHEHUS OcHOBHBIE METOBI peneHus

norapu@MUUYECKUX YpaBHEHUH.

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

Ypasnenus u nepagencmea

Cucrtema M COBOKYIIHOCTh YpPaBHEHUW M HEpaBEeHCTB. PaBHOCHIILHBIE
CUCTEMBbl U CHUCTEMBI-ClieIcTBUsA. PaBHOCUIbHBIE HepaBeHCTBA. OTOOp KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUM C TIOMOIILI0 TPUTOHOMETPUUYECKON OKPYKHOCTH.
Petienrie TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS TMOKAa3aTeIbHBIX M JIOTapU(QMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEUICHUS] CUCTEM M COBOKYIMHOCTEH pallMOHAIbHBIX,
UppaMoHaIbHbIX, TOKA3aTEbHBIX U JOTapu(PMUUECKUX YpaBHEHUH.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

I[IpyumMeneHne  ypaBHEHUM, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKHX 3a/1au ¥ 3aja4 U3 Pa3IMUHbIX 00J1acTel HAYKU U peajibHOM )KU3HH,
MHTEpIIpeTalusl MOJIyYEHHBIX pe3yJIbTaToOB.

Dyukyuu u epaguxu

['paduk xommnoszunuu ¢yHkuuii ['eomeTpuueckue oOpas3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPJAUHATHOM MJIOCKOCTH.

Tpuronomerpuueckue QyHKIUU, UX CBOMCTBA U TPaPUKH.

['paduyeckrie MeTONbI pelieHUs] yYpaBHEHHI U HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHU 3a/1a4 C TapaMEeTPaMH.

Hcnonw3oBanue TpadukoB (QYHKIUNA sl KCCIENOBAHMS MPOILECCOB U
3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3alady U3 JAPYrUX Y4eOHBIX
MPEAMETOB U PEaTbHOMN KUZHMU.

Hauana mamemamuueckozo ananruza

[IpuMeHeHue NpoU3BOJHON K HCCIIEN0BaHUIO (DYHKIIMA HA MOHOTOHHOCTH U
sKCTpeMyMbl. HaxosxieHre HauOOoIbIIEro 1 HAMMEHBIIET0 3HAUEHU N HEPEPHIBHON
(yHKLIHUH Ha OTPE3KE.
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[IpumeHeHne NPOW3BOJHOW UISI HAXOXKACHUS HAWIy4YlIEro pPEIICHUS B
MPUKIAJHBIX 3a7a4yax, s OINPENENICHUs CKOPOCTH W YCKOPEHHUs Ipolecca,
3a1aHHOTO (hOpMYJIOM UK rpaduKoM.

ITepBooOpa3Hasi, OCHOBHOE CBOWMCTBO IiepB0o0Opa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX GyHKIU. [IpaBuna HaxoXAeHUS TEPBOOOPA3HBIX.

NuTterpan ['eomeTpuyeckuid CMbICH UHTETpaia Beruucienue onpeaenéHHoro
uHrterpana no gopmyne Hetorona — JleliOnuia.

[IpuMeHeHue MHTErpana IJsi HAXOXKIEHUS IUIOMIaed IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TE.

[Ipumepsl pemenuit nuddepeHnaIbHBIX ypaBHEHUN. MaremaTudyeckoe
MOJICIUPOBAaHUE PEAbHBIX TMPOIECCOB ¢ MOMOIIbI0 U depeHInaIbHbIX
YpaBHEHUM.

Monyis «I ' eomempus»

10 xaace

IIpsamvle u nrockocmu 6 npocmpancmee.

OCHOBHBIE TIOHATUSA  CTepeoMeTpuu. Toyka, mpsMas, IJIOCKOCTb,
npocTpadHcTBO. [loHsiTne 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMHOE pacnonokeHue NpsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIINECH,
MapajiyieIbHbIE U CKpeIuBaronmecs npamele [[puzHaku CKpenmBarommnxcs MpsiMbIX
[TapaitenbHOCTH MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MapaslIeIbHbIC IPSMbIC B
MPOCTPAHCTBE; MAPAUICIBHOCTh TPEX MPSAMBIX; NapaIeIbHOCTh MPAMON H
mockoctu [lapamienbHoe U LIEHTpalbHOE MPOEKTUPOBAHUE, U300paKEHUE PUTYDP
OcHOBHBIE CBOWCTBA MapaJIeIbHOrO0 MpoeKTUpoBanus M3o0paxenue ¢uryp B
MapAJJICTbHON MPOEKIMU YTJIbl C COHANPABICHHBIMH CTOPOHAMU; YIOJ MEXKIY
NpAMBIMA B IpocTpaHcTBe [lapannenbHOCTh IUIOCKOCTEW: TMapaljieIbHbIE
IJTIOCKOCTH; CBOMCTBA MapalIeNIbHbIX IIIOCKOCTeN [IpocTelimre npocTpaHCTBEHHbBIE
(urypsl Ha IJIOCKOCTH: TETPARIP, NapajlieNenune; TOCTPOSHUE CEUCHUH.

[TepnieHAUKYISAPHOCTD NPSMON U INIOCKOCTHU: NEPIICHANKYJIIAPHBIE IPSIMbIEC B
MPOCTPAHCTBE, MPSAMBIE MapauIeNbHbIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIIEHAUKYISIPHON IIOCKOCTH. OproronanpHOE IIPOEKTUPOBAHUE.
[lepneHauKyNSp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TNIOCKOCTH, MPOEKIHS GUTYPBI HA TUIOCKOCTh. [lepneHuKyIapHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTe. Teopema o Tpéx
MEePIEHAUKYISIpax.

Yrael B IPOCTPAHCTBE: YroJd MEXIY NPSMON M IIOCKOCTBIO; JABYIPAHHBIN
yroJi, JINHEWHBIA YTOJ ABYTPaHHOro yriia TpE€XrpaHHBII U MHOTOTPAHHBIE YTJIbI
CBoMCTBA IUIOCKUX YIJI0B MHOTOTPAHHOTO yria CBOWCTBA MIIOCKUX U JIBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB JIJIs1 TPEXTPAHHOTO YTJIa.

Mnozoepannuxu

Buabl MHOrOrpaHHUKOB; pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
Mpu3Ma; IpsiMasi U HaKJIOHHAs MPU3MbI; OOKOBasi U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapatenenunen, npsMOYTOJIbHBIN MapaJIEIECNUNE] U €ro cBoiicTBa. KpaTualiimue
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
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teopema [Iudaropa Ilupamuna: n-yronpHas nupamuja; MpaBUibHas U yCceUEHHAs
nupamunbl. CBolicTBa péOep UM OOKOBBIX TIpaHEH MPABUIBHON MHUPAMUJIBI.
[IpaBuiibHBIE MHOTOTPAHHUKH: MpaBUJIbHAs TMpU3Ma W TpaBWIbHAs NUPaMUJIA;
MpaBUJIbHAS TPEYToJIbHASI MUpaMuU/ia U MPaBUIbHBIN TeTpadip; KyO [IpencraBienue
O MPaBUJIBHBIX MHOTOTPAHHUKAX: OKTadAp, JOACKadIp U UKOCASIP.

Brluncnenue 5S1€MEHTOB MHOTOTPaHHUKOB: pEOpa, UaroHaidu, YIJIblL.
[Inomanas OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJI0IIIa/Ib OCHOBAHUM, TEOpeMa 0 OOKOBOM MOBEPXHOCTHU MPsMOM pu3mbl. [lnomans
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH TMPABWIHHON MUpaMHUIbI, TEOpEMa O
IJIOIIAIN YCEUEHHOU MUPAMUIBI

CummeTpuss B TOPOCTPAHCTBE DJIEMEHTHl CHUMMETPUU  MPABHIBHBIX
MHOTOTpaHHUKOB CHMMETpUs B TMPaBWIBHOM MHOTOTPAHHUKE: CHUMMETPUS
napajuielienunesa, CUMMETPHUS MPaBWIbHBIX MPHU3M, CUMMETpPHUS MPaBUIbHOU
MAPaAMHUJIBI.

Bexmopbl u koopounamsi 6 npocmparncmee

[lonsaTHs: BEKTOp B MPOCTPAHCTBE; HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOIO
BEKTOpa; BEKTOpPbl KOJUIMHEApPHBIE, COHANpPaBIECHHbIE W MPOTUBOIOIOKHO
HaIpaBJICHHbIE BEKTOPbI. PaBeHCTBO BEKTOPOB. JeMCTBUS C BEKTOpAMU: CIIOKEHUE
U BBIYMTAHHE BEKTOPOB; CyMMa HECKOJIbKUX BEKTOPOB; YMHOXEHHE BEKTOpa Ha
yuciao CBoMcTBa clokeHUs BEeKTOpoB. CBOWCTBA YMHOKEHHSI BEKTOpa Ha YHCIIO
JlonaTre xoMIuiaHapHble BEKTOpPHI. [IprM3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuwiio mapamnenenunena. Teopema O pa3ioKEHHM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsiMmoyronpHas  cuctemMa  KOOpAMHAT B
npocTtpancTBe. Koopaumnatel BekTopa. CBsi3b MEXIy KOOpJIWHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTON MexIy BekTropamu. CkalsgpHOe TMpPOU3BEICHUE
BEKTOPOB.

11 xaace

Tena spawenus

[lonatus: UUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAs IMOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, oOOpasyloliue MoBepxHocTel. Tema BpalieHUs:
LUIIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepsl
U MJIOCKOCTH; KacaTeJdbHas IJIOCKOCTh K cdepe. M3o0paxkeHne Ten BpalleHUs Ha
miockocTu. Pa3éprka nunuuapa u konyca. Cummerpust cepsl U mapa.

O6véMm OcHoBHBIE cBoWcTBa 00bEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OObEM mnpsamoil u
HAaKJIOHHOW MPHU3Mbl, HWJIUHIPA, MUpaMUAbl U KoHyca. OOBEM 11apa U 1apoBOTo
CerMeHTa.

KoMmOunanuu Tten BpalieHuss U MHOrorpaHHukoB. [lpusma, BmucaHHas B
LUJIMH]IP, ONTMCaHHAas OKoJIO rnHApa. [lepeceyenue cdepsl U mapa ¢ mioCKoCThIo
Kacanme mapa u cdepsr mmockocteio. [loHSATHE MHOTOTrpaHHHMKA, OMHUCAHHOIO
oko0J10 cepsl, chepbl, BIUCAHHON B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

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

[Tomo6ue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TIIOIIAEH TOBEPXHOCTEN
nofaoOubix Quryp. IIpeoOpazoBanue momoOus, romoretus. Pemienue 3amay Ha
IJIOCKOCTH C UCTIOJb30BAaHUEM CTEPEOMETPUUECKUX METOOB.
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[TocTpoenune ceyeHnii MHOTOTPaHHUKOB M TEJ BPAIIEHUS: CEYEHHUS] [IUIUHIPA
(mapayuienbHO W MEPHEeHAMKYJSIPHO OCH), CEUYEHUs] KOHyca (mapajuielibHOe
OCHOBAHHUIO U MPOXO/IAIIEE YEPE3 BEPIINHY), CEUCHHUS 111apa; METObI TOCTPOCHUS
CEUEHMI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYILLEH IIIOCKOCTH.

Bexmopbl u koopounamsi 6 npocmparcmee

Bektopel B mpoctpancTBe. Omnepauuu HaJI BeKTOpaMu. BekTopHoe
YMHOXKE€HUE BEKTOpPOB. (CBOHCTBA BEKTOPHOTO yMHOXEHUsA. I[IpsmoyronpHas
cucTtemMa KoopauHat B mpoctpaHcTBe. Koopannatel BekTopa. PazmoxeHnune BekTopa
o 0azucy. KoopauHaTHO-BEKTOPHBIM METO/ MPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

eusicenus 6 npocmpancmee

JBmxenus: npoctpancTBa. OtoOpaxkeHus. [[BHkeHUsT U paBEeHCTBO QUTYP.
OO6mue cBolicTBa JBKEHUM. BuIbl [OBWXKEHUN: MapasulesbHBIM MEepeHoc,
LEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nmomoous. [lpsmas u chepa Ditnepa.

Monyne «Beposmnocms u cmamucmukay

10 kaace

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

Cny4aiiHble SKCIIEPUMEHTHI (OTIBITHI) U CIIyYaiHbIe COOBITHS. DIeMEHTapHbIE
coObITus (Mcxonbl.) BeposTHOCTH ciiydallHOro coObITHS. BIM30CTh 4acTOTHI U
BEPOSATHOCTU COOBITHI. CydailHbIe OMBITHI C PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU
COOBITHUSIMHU.

Omnepanuu HaJ COOBITUSMU: TIEpeceUeHre, 00bEIMHEHHE, TPOTUBOMOJIOKHBIE
coObITus. Juarpammsl Ditnepa. @opmyiia cloxKeHUS BEPOSITHOCTEH.

VYcioBHas BEPOSITHOCTh. Y MHOXKEHHE BEpPOATHOCTEU. [lepeBo cirydailHOTO
skcniepumenTa. @opmyiia nonHou BepostHocTu. Popmyna balieca. He3zaBucumbie
COOBITHS.

bunapHbIil ciiyyaliHblid ONBIT (MCMIBITAHKE), YCIIEX U Heyaada. HezaBucumblie
ucnbiTanus. Ceprst HE3aBUCUMBIX MCIIBITAHUM 10 MepBOro ycmnexa. [lepectaHoBkH
u Qakropuan. Yucno coueranuil. TpeyronbHuk Ilackans. ®opmyna OuHOMa
Hsrorona.

Cepust He3zaBUCUMBIX ucHbITaHuil bepHymmm. CiydailHelii BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuaiiHass BenuuuHa. Pacmpenenenwe  BepostHocTed.  Jlmarpamma
pacnpenenenusd. Onepanuu HaJA CIIydallHBIMU BelWyMHamu. buHapHas cimydaiiHas
BennuuHa. lIpuMepsl pacnpeneneHuii, B TOM YHUCIE€ TE€OMETPUUYECKOE H
OMHOMHAIIBHOE.

11 xaace

CoBMecTHOE pacnpefeseHne JBYyX CilydallHbIX BenuunH He3aBucumblie
CIIy4allHbIC BEJTUYUHBI.

MaremaTudyeckoe OXKUJIaHWE CIy4YallHOM BeJNWYWHBI (pacrpeerncHus)
[IpumMepbl mpUMEHEHHS] MaTEeMaTUYECKOTO OXUJaHWs (CTpaxoBaHUE, JOTepes)
MartemaTnyeckoe OXHJaHue OMHAPHOM CiyyalHON BeauunHbBl MaTteMaThuyeckoe
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OXKHMJAaHUE CYMMBbI  CIy4yalHBIX BEJIMYMH MareMmaTudyeckoe  OXXUJaHue
reOMETPUYECKOT0 U OMHOMHAJIBHOTO pacipeieICHUN.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHHWE  CIYyYallHOM  BEIWYWHBI
(pacnpenenenus) Jlucnepcusi OMHApHOW cllydallHOM BelW4YuMHBI. MaTtemMaTH4eckoe
OKHMJIaHUE TTPOU3BEICHUS U JUCIIEPCUSI CYMMBbI HE3aBUCHUMBIX CITyYalHbBIX BEJIUYUH
Jucnepcust W CTaHJApTHOE OTKJIOHEHUWE OWHOMMAIBHOIO paclpeneseHus
Jlucnepcust 1 CTaHIAPTHOE OTKIOHEHHE N€OMETPUUECKOTO paclpeIesICHUS.

HepaBencto UebniméBa. Teopema YeobniméBa. Teopema bepuynnu. 3akon
OonplxX  uucen. BbulOopouHbli  MeTod — ucchenoBaHuil.  Bwribopounbie
xapakTtepucTuku. OleHUBaHUE BEPOSITHOCTU COOBITHSL MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka npoCTEHIINX TUIIOTE3 C TOMOLIBIO H3YUEHHBIX paclpeieIeHUN.

HenpepeiBHble ciy4daiiHble BeauuuHbl. I[Ipumepsr DyHKIUA IUIOTHOCTH
BEpPOSITHOCTH pacnpeneieHus. PaBHOMepHOE paclpeielieHHe W €ro CBOMCTBa
3ajauu, NpUBOASIINE K NTOKA3aTeIbHOMY paclpeeieHuo. 3a1aun, MIPUBOASAIINE K
HOPMAJIbHOMY pacnpeieseHUIO. OyHKIUSA MJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO paclpeAesieHns, PyHKIUS INIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO
pacnpeneneHus. PyHKIUS MIIOTHOCTU U CBOMCTBA HOPMAJILHOTO paclpeIeiIeHusl.

[TocnenoBaTeabHOCTh  OJMHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajgauw,
NpUBOASILINE K pactipeaenenuto [lyaccona.

KoBapuanusa nByx cayvailHbiXx BenuuuH. KoadduuueHnt auHenHOM
koppensiiuu.  CoBMecTHble  HaONMIOAEHUS JBYX  BeduuuH. BpiOopouHbIi
kod(pdunreHT Koppensiuu. Paznuure Mexay JUHEHHOW CBA3BI0 M MPUYHHHO-
CJIEICTBEHHOM CBsI3b10. JInHElHas perpeccus, MeTOl HAMMEHBIINX KBaJAPaTOB.

OBUIEE PACIIPEJAEJIEHUE YACOB MEXJY MOAVJIAMU (110
I'OAAM OBYUYEHUS) nns counanbHO-3KOHOMHYECKOTO MPOoduis

10 xnacc
Monyinb Kox-Bo wacoB
Anrebpa ¥ Hayaia MaremaTuyeckoro | 136
aHaJIn3a
I'eomerpus 68
BeposATHOCTB M cTaTUCTHKA 34
Hroro 238

11 xnacc
Monyinb Kox-Bo wacoB
Anrebpa ¥ Hayaia MaremaTuyeckoro | 136
aHaJIn3a
I'eomerpus 68
BeposATHOCTB M cTaTUCTHKA 34
Hroro 238
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TEMATHUYECKOE IINTAHUPOBAHHUE

Ne KoanuecTtBO
n/n Tema 4acoB
10 kJyacc
[Kypc: Aaredpa u Ha4yajia MATeMaTHYeCKOI0 aHAJIN3a 136
1. [[loBTOpEeHME U pacHIMpEHUE CBEACHUN O MHOXKECTBAX,
MaTeMaTHYECKOM JOTHKe U (PYHKIHUAX. 20
2. [CrenenHast QpyHKIHSL. 21
3. [I'puroHomerpuyeckue QyHKIHH. 31
« 4. [I'puroHomeTrpryeckue ypaBHEHUS] 1 HEPABEHCTBA. 24
. 5. [[IpousBogHas u €€ NPUMEHEHHUE. 33
(6. [[loBTOpeHue Kypca anreOpbl M Ha4aJ MaTEMaTUIECKOTO aHaJIH3a. 7
Kypc: I'eomeTpust 68
1. |BBeneHue B CTEPEOMETPHIO. 9
. 2. |[lapannenbHOCTh B IPOCTPAHCTBE. 15
' 3. [[leprieHaMKYJIIPHOCTH B IPOCTPAHCTBE. 27
4. [MHOrorpaHHHKH. 15
5. [[loBTrOopeHHe U cUCTEeMaTH3aUs YI€OHOT0 MaTepHaa. 2
[Kypc: Teopusi BepOATHOCTH U CTATHCTHKA 34
1. [DnemMeHTBl TEOpUH BEPOSITHOCTU 34
[MToro 3a 10 k1acc 238
11 kJace
Kypc: Aaredpa u Ha4yajia MATeMaTHYeCKOI0 aHAJIN3a 136
1. [ITokazatenpHas u jorapudmuyeckas GyHKIHs. 37
2. | aTerpai u ero npuMeHeHue. 14
3. | [loBTOpenue. 11
4. | IloBTOpenue Kypca anreOpbl M HayaJl MaTeEMaTHYECKOI0 aHAJIN3A. 36
Kypc: I'eomerpust 68
1. | Tena u moBEpXHOCTH BpaIlCHUs 20
2. | KoopauHath!l 1 BEKTOPBI 31
3aKIIOYUTEIbHOE  IOBTOPEHME IIPU  IOATOTOBKE K  WTOrOBOM
3. [arrecranun 17
Kypc: Teopusi BepOSITHOCTH U CTATHCTHKA 34
1. [DOnements komObuHaTopuku. bunom HeioToHa. 9
2. | DnemMeHTBl TEOPHH BEPOSITHOCTEN. 25
Hroro 3a 11 kiaace 238

OBILUEE PACIIPEJEJIEHUE YACOB MEXJAY MOAVYJIAMU (110

I'OAAM OBYYEHUS) nnst TexHONIOTHYECKOTo ITpoduiist

10 xnacc
Monyinb Kox-Bo wacoB
Anrebpa ¥ Hayaia MaremaTuyeckoro | 136
aHajau3a
['eomerpus 102
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BeposATHOCTB M cTaTUCTHKA 34
Hroro 272
11 xnacc
Monyib Kox-Bo wacoB
Anrebpa ¥ Hayaia MaremaTuyeckoro | 136
aHaJIn3a
['eomerpus 102
BeposATHOCTB M cTaTUCTHKA 34
Hroro 272

TEMATHUYECKOE IINTAHUPOBAHHUE

Ne KoaunuecTBo
n/n Tema 4acoB
10 kJsacc
Kypc: Aaredpa u Ha4yajia MATEMaTHYeCKOI0 aHAJIN3a 136
1. |[[ToBTOpEHME U paclIMpEeHUE CBEJECHUI O MHOXKECTBAX,
MaTeMaTHYECKOM JTOTUKe U (PYHKIHUSAX. 20
2. [CrenenHasi GyHKIUSI. 21
3. [I'puronomerpuyeckue QyHKIHH. 31
« 4. [I’puroHomeTrpuyeckue ypaBHEHHUS] U HEPABEHCTBA. 24
5. [[IpousBoaHas U €€ NPUMEHEHHUE. 33
(6. [[loBTOpeHue Kypca anreOpbl M Ha4aJ MaTEMaTUIECKOTO aHaJIH3a. 7
Kypc: I'eomeTpust 102
1. |BBeneHue B CTEpEOMETPHIO. 23
2. [BzauMHOE pacnosoXeHUe NPsIMbIX B IPOCTPAHCTBE 6
. 3. |[lapannenbHOCTh B IPOCTPAHCTBE. 8
4. |Yrubl 1 paccTosiHuE 16
5. [[leprieHIUKYJISIPHOCTH B IPOCTPAHCTBE. 25
6. [MHuororpanaukmu. 15
7. [[loBTOpeHME U cUCTEMATU3aUs YIeOHOTO MaTepHara. 9
[Kypc: Teopusi BepOATHOCTH U CTATHCTHKA 34
1. [DneMeHTB! TEOpUHN BEPOSITHOCTU 34
[MToro 3a 10 kaacc 272
11 kJace
Kypc: Aaredpa u Ha4yajia MATEMaTHYeCKOI0 aHAJIN3a 136
1. [IlokazatenpHas u gorapudmuyeckas GyHKIHsL. 37
2. | aTerpai u ero npuMeHeHue. 14
3. | [loBTOpenue. 11
4. | IToBTOpeHue Kypca anreOpbl M Hayajl MaTEMaTUUECKOTI0 aHAJIN3A. 36
Kypc: I'eomerpust 102
1. | AHasiuTHYECKHE TEOMETPHS 30
2. | Tena 1 NOBEpXHOCTH BpaLCHUS 50
3. [ KoopauHatel 1 BEKTOPHI 5
3aKIIOYUTEIbHOE  IOBTOPEHME IIPU  IOATOTOBKE K  WTOrOBOM
4. | atTecrauuu 17
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Kypc: Teopusi BepOSITHOCTH U CTATHCTHKA 34
1. [Dnementsl komOGuHaToprkyu. bunom HeioToHa. 9

DJIEMEHTBI TEOPHH BEPOSITHOCTEN. 25

Hroro 3a 11 kaace 272

MPOBEPSIEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOHN OBPA30OBATEJBHOMN
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pPe3yJbTAaTaM O0CBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30oBaTeIbHOI MPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHusi

Brnanenne Meromamu JOKa3aTeibCTB, AJTOPUTMAMH pEIIEHUs 3a/ad;
yMeHue (HOpMyIUpOBaTh M ONEPUPOBATH TMOHATHSAMHU: ONpEACICHHUE,
aKcuoMa, Teopema, CIIEACTBUE, CBOMCTBO, MPU3HAK, IOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; IPUMEHATH UX; YMEHUE (POPMYINPOBATH
o0paTHOE M MPOTUBOIMOJIOKHOE YTBEpXKJIEHHUE, MPUBOAUTH MPUMEPHI H
KOHTPIPUMEPHI, HCIOJB30BATH METOJ MAaTeMaTHYeCKOW WHAYKIUH;
NPOBOJIUTH JOKa3aTelbHbIE pPACCYXKACHUS TPH pPELUICHUHM 33a71ad,
1 OLIEHUBATh  JIOTHYECKYI0 MPAaBUIBHOCTh  PACCYXKICHHUH; yMeEHHE
OIEPUPOBATH MOHATHSAMH: MHOKECTBO, MOJMHOKECTBO, ONEpalMy Haj
MHOXECTBaMH; yMEHHE HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJisl OIMCaHUs PEeabHBIX MPOIIECCOB U SBJICHUN U MPH PEILICHUH
3ajja4, B TOM UHCIIE M3 JpPYyTrUX Y4YEOHBIX TMPEIMETOB; YMEHHE
OIepUPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONHUCHIBATh Tpadbl pasInYHBIMH
croco0amMu; UCIOIB30BATh Tpadbl PHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMM: HATYpajbHOE YHCIIO, LIEJ0€ YHUCIIO,
CTETIeHb C LIEJIBIM TIOKa3aTeleM, KOPeHb HaTypallbHOW CTENEeHH, CTEIICHb
C palHMOHAJIBHBIM  TOKa3aTeJleM, CTENeHb C  JIeHCTBUTENbHBIM
mokaszareieM, JIOrapuM YHClla, CHHYC, KOCHHYC M  TaHIEHC
MPOM3BOJILHOIO YHCJa, OCTATOK [0 MOMAYJIO, PalMOHAJIBHOE YHCIIO,
UppalMOHAIbHOE  YHUCIIO,  MHOXECTBA  HATypallbHBIX,  IIEJIBIX,
pallMOHATBHBIX, JEHCTBUTENBHBIX YHWCENl; YMEHHE HCIOJIb30BaTh
NPU3HAKU JEIMMOCTH, HAUMEHBIIUI OOIIMI JeauTeNb U HauMEHbIIee
ob1ee KpaTHoe, anroput™M EBKiHIa mpu perieHuu 3ajad; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CYHCICHHS;, yMEHHUE
BBITOJIHATh BBIYMCICHHE 3HAYCHUH W MpeoOpa3oBaHUs BBIPAKEHHH CO
2 CTENEeHsAMH U Jiorapupmamu, ImpeoOpa3oBaHUs IPOOHO-pAlMOHATIBHBIX
BBIpQ)XECHUI; YMEHHE ONEpPHpPOBATH MOHATUSMH: IOCIEAOBATEIHLHOCTD,
apupmMeTHYeCcKas Iporpeccusi, FTeOMeTpruYecKas Iporpeccusi, 0eCKOHEUHO
yObIBaroIasi  reoMeTpuueckass  IMpOorpeccus; yMEHHE  3a/1aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHE ONEepUpPOBATh MOHATUSAMH: KOMIUIEKCHOE YUCIIO, COMpPSKEHHBIE
KOMILJIEKCHBIE YHCIa, MOIYJIb M apTYMEHT KOMIUIEKCHOTO yHcia, popma
3alMCH KOMIUIEKCHBIX YHcelNl (TeoMeTpHyecKasi, TPUTOHOMETpHYECKas 1
anreOpandeckas); yMeThb IMPOU3BOAUTH apU(PMETUUYECKHe ICUCTBUS C
KOMIUICKCHBIMH ~ YHCJIAMH; TPUBOJUTH TPUMEPHl  HCIIOJIB30BaHHS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: Marpuua 2x2 m 3x3,
OIIPEICJIUTENIb MATPHIIBI, FTEOMETPUUECKUNA CMBICIT ONIPEICIUTEIS
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YMeHue onepupoBaTh MOHATHAMU: palMOHAIbHBIC, UPPALMOHAIIBHBIE,
noKaszatesbHbIe, CTENEHHbIE, JIorapu(MUYecKue, TPUrOHOMETPUUYECKHE
YpPaBHEHUsT U HEPABEHCTBA, HUX CHCTEMBI; YMEHHUE OIIEpUPOBATh
MOHSATUSIMH: TOKIECTBO, TOXKAECTBEHHOE NMpeoOpazoBaHHe, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YPAaBHEHUM U HEPABEHCTB, PaBHOCUIBLHOCTb
YpPaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHECHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBIO PaA3JIMYHBIX NPHUEMOB; PEIIATH
YPaBHEHUs, HEPABEHCTBA W CHUCTEMBI C I[apaMeTpoM; IPUMEHATH
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI Il PEIICHUS MaTEMaTUYECKHUX
3a7a4 M 3a/1a4 U3 PA3IUYHbIX 00JIaCTel HAYKU U peasIbHOM KU3HH

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTh (PYHKLUH,
NEPUOTUYHOCTh (DYHKIIMH, OTPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
¢byHKIMHU, S3KCTpeMyM (PyHKIIUH, HauOoJIbIIee U HaMMEHbIIEe 3HAYCHHS
(GYHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
¢byHKIMH, TIepBast 1 BTOpast MPOU3BOIHAS (PYHKLUHU, TEOMETPUIECKUN H
¢u3nveckuif CMBICI TPOM3BOJIHOW, TNEpBOOOpa3Has, OMNpeAeIEHHbIN
MHTETpajl; yMEHUE HAaXOAUTh ACUMOTOTHI rpaduka (yHKIHH; YMEHHE
BBIUUCIIATh  NPOU3BOAHBIE CYMMBI, TIPOM3BENEHHs, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K TpaduKy
(GYHKIMU; YMEHHE HaXOJUTh MPOU3BOAHBIC AJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJS HCCIENOBaHUS (YHKIIMH,
HaXOJUTh HauWOOJbIINE W HAUMEHbIIWE 3HAuYeHUs (PYHKIUI; CTPOUTH
rpadMKu MHOTOWJICHOB C MCIOJIb30BAHUEM arlapara MaTeMaTH4YeCKOTO
aHaaM3a; MPUMEHATh NPOU3BOJHYIO JUISI HAXOXKACHUS HAWIYUIIETo
peleHusl B MPHUKJIAIHBIX, B TOM YHUCIE COLUATbHO-3KOHOMHUYECKUX U
bu3nYecKUX 3a7a4ax; HAXOAUTh IJIOMAJAN U 00BEMBI PUTYD C TTIOMOIIBIO
MHTErpajia; MPUBOAUTH MPUMEPHl MaTeMaTHYECKOTO MOJEIMPOBAHUS C
noMoIbI0 AU depeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMU: Tpaduk (GyHKIMH, OOpaTHas
GbyHKUMSA, KOMIO3UIMA (YHKIMNA, JTUHEHHas (YHKUWS, KBaJpaTU4YHAs
byHKIMA, panuoHaIbHas byHKIMA, CTETIEHHAs byHKLHS,
TPUTrOHOMETpUYECKHEe  (QYHKIMH, OOpaTHble TPUTOHOMETPHUECKUE
¢byHKUMHM, TIOKa3aTenbHas W Jorapudmuyeckas QyHKUUH; YMEHHE
CTpOUTH TpaUKU M3YyUCHHBIX (PYHKLHUH, BBIMNOIHATH NMPEOOpazOBaHUS
rpaduKoB QPyHKIUI, HCHIOIB30BATH TPAPUKH ISl U3YUCHHUS IPOIIECCOB U
3aBUCUMOCTEH, MPH PELICHNHU 3a1ad U3 APYTHX Y4EeOHBIX MPEIMETOB H
3a71a4u U3 peaNbHOM JKU3HHU; BBIPAXaTh (POPMYJIaMU 3aBHCUMOCTH MEX]TYy
BEJIMYMHAMU; HUCTIOIB30BaTh CBOMCTBA U IpaduKu (PyHKIMIA I pereHus
ypaBHEHM, HEpaBEHCTB M 3aJady C MapamMeTpamu; Hu300pakaTh Ha
KOOPJHMHATHOM IUNIOCKOCTA MHO>KECTBA PEILIEHUN YPAaBHEHU, HEPABEHCTB
U HX CHCTEM

VYMeHue pemarb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOIICHTHI, JI0JIM M YacTH, HA JIBUXKEHHE, paboTy, CTOUMOCTh TOBAapOB H
yCIIyT, HAJIOTH, 3a/1a4M U3 00JaCTH YIPABJICHUS JIUYHBIMU M CEMEHHBIMU
¢uHaHCAMH); COCTABIIATH BBIPAXKECHUS, YPABHEHUs, HEPAaBEHCTBA M HUX
CUCTEMBI II0 YCIIOBHUIO 3aJa4M, HUCCIEIOBATh IOJyYEHHOE DPEIICHHUE U
OLIEHUBATh MPaBJONOJO0OHOCTh pE3yJNbTATOB; YMEHHE MOCIUPOBAThH
peanbHBIE CUTyallUd Ha SA3BIKE MATEMAaTUKH; COCTABIIATH BBIPAXKCHUS,
YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCIOBHUIO 33J1ayH,
UCCIEA0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM almapara
asreOpbl, HHTEPIPETUPOBATH MOJTYUYCHHBIH pe3yIbTaT

33




YMeHue onepupoBaTh MOHATHAMU: cpeiHee apupMeTHIeCcKoe, MeuaHa,
HanOoJIbIIIee U HAUMEHbBIIIEE 3HAYCHHUS, pa3Max, JUCTIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HA0Opa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATD
UH(OPMaLHKIO, IPEICTABICHHYIO B TAaOMUIIaX, HA JUarpaMMax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEaJIbHBIX MPOIIECCOB U SBJICHUMN; TIPEACTABIATD
uHPOpMAIIMI0O C TIOMOIIbIO TaONWIl H JAMarpaMmM; HCCIIE0OBATh
CTaTUCTHYECKHE JaHHBbIC, B TOM 4YHCIE C NMPUMEHEHHEM TpapuuecKux
METOOB U JIEKTPOHHBIX CPE/ICTB; TpaUueCcKu UCCIIEA0BATH COBMECTHBIC
HaOJIOZEHUST C TIOMOIIBIO JHAarpaMM pAacCeUBaHHUs M JUHEHHOM
perpeccuu

YMeHHe onepupoBaTh IOHATUAMM: CIy4alHBIA ONBIT U CIIy4yalHOE
COOBITHE, BEPOSATHOCTh CIy4ailHOrO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHUEM TIpadUuecKuX METOJOB; HPUMEHSThH
(bopMyJIBl CIOXKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OPMYILy IOJHOM
BEPOSATHOCTH, (hopmyiy bepHyin, koMOMHATOPHBIE (PAKTHI U (POPMYJIBI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
MOHATUSAMM: ClIydallHas BEIWYMHA, PACIpPEIEICHUE BEPOATHOCTEH,
MaTeMaTUYECKOe OXHUAAHMUE, IUCIEPCUs U CTAaHIAPTHOE OTKIOHEHHUE
CIlydyallHOM BENWYMHBL, (QYHKIMHU PACHpEesieHUs] M IUIOTHOCTH
PAaBHOMEPHOI'0, IIOKa3aTe€IbHOIO U HOPMAJIBHOIO PAaCIpPEICIICHU;
YMEHHE HCIIOIb30BAaTh CBOMCTBA W3YYEHHBIX paACHPEACIICHUA I
pemieHust 3a7ad; 3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJBIIUX YHCEl,
METOABl BHIOOPOYHBIX HCCIEIOBAHUN; yYMEHHE NPUBOIUTH MPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YUCEN B NMPHUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE OIIEPUPOBATH IIOHATUAMU: COYETAHUE, IIEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OMHOM HbroTOHa; ymeHue
PUMEHATh KOMOUHATOPHBIE (DAKTHI U pacCyKICHHS IS peIIeHuUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH  PEAJIbHBIX COOBITHIA; COCTaBJIIAITh
BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJYYCHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, IIpsiMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIVIA, IUIOCKHM YrOI,
JBYIPAaHHBIA yToJI, TPEXTPAHHBIM YroJ, CKPEILIUBAIOLIUECS IpsIMBIE,
[apaJUIEIbHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX U IIOCKOCTEH, yroi
MEXIYy MNPSMBIMHU, YIoJI MEXAY IPSMON U INIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH 10 IUIOCKOCTHU, PACCTOSHHUE MEKIY
IIPSIMBIMU, PACCTOSIHUE MEKY IUIOCKOCTSMH; YMEHHUE UCII0JIB30BATh IIPU
peleHnH 3a7a4 U3y4YEeHHBbIE (aKThl U TEOPEMbl TUIAHUMETPHUH;, YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpPA; CTPOUTH
MaTeMaTHYECKUE MOJEIHM C IIOMOLIbI0 T'€OMETPUYECKUX IOHATUH U
BEJIMYUH, PEIIATh CBSA3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (PUTYpHl, 00BEM (UTYDBI,
MHOTOTPAaHHHK, MPAaBUIIbHBI MHOTOTPAHHUK, CEYCHWE MHOTOTPAaHHUKA,
Ky0, mapajuienenumnen, NpusMa, NUpaMuaa, (GuUrypa M IMOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, miomaas cepsl, MIomaib
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHyCa, IMIMHApa, 00bEM KyOa,
IPSAMOYTOJBHOTO Mapajulelienunesia, MUpaMuibl, MPU3MBI, LWIAHAPA,
KOHYycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa M LWIMHAPA,
napajyieibHble OCH  WJIM OCHOBaHMIO, CEUYEHHME IIapa, IUIOCKOCTh,
Kacatomascs chepbl, IUINHAPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKH, (PUTYPBI U MIOBEPXHOCTH
BpAILCHHS, X CEUYEHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPE/ICTB;
YMEHHE NMPUMEHSATh CBOHCTBA T€OMETPHUECKUX (PUTYp, CAMOCTOSATEIBHO
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(bopMyaHpOBaTh ONpeAeIeHU N3y4yaeMbIX (UTyp, BbIIBUTATh TUIIOTE3bI
O CBOICTBax M NMpH3HAKaX r€OMETPUUECKUX (PUryp, 0OOCHOBBIBATH WM
ONpoBepraTb HX; YMEHHE IPOBOAUTH KiaccupuKanuio ¢GUryp mo
pa3NUYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIMMBIE TOMOIHUTEIbHBIE
IIOCTPOEHUS

11

YMeHue onepupoBaTh MOHATHUSMH: JBIJKEHHE B  IPOCTPAHCTBE,
napajieNIbHbIA TEPEeHOC, CUMMETPHUS Ha TUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHUe MOAOOWs, TOMOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHbIE U MOJO0OHBIE (UTYpHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXHMTEKType; HCIOJIb30BaTh I'€OMETPHUUECKUE OTHOLICHHS
NIPY PEeLICHHUH 3a/1a4; HAXOUTh T€OMETPUUECKHE BETMYUHBI (JTMHA, YyTOJ,
I0Iaab, 00BEM) IIPU PEIICHUH 3a/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHUE BBIUUCIATH T€OMETPUYECKHE BEIMYHMHBI
(MHA, yroj, IUIoIajb, O0O0BEM, IJIOUIAh MOBEPXHOCTH), HUCHOJB3YS
u3ydeHHbIE (POPMYJIBI U METOABI, B TOM YHUCIIE: IUIOMIA/Ib TOBEPXHOCTH
nUpamMuIbl, TPU3MBI, KOHYCa, IIMINHIPA, TUIoMaas cepsl; 00bEM Kyoa,
NpPSIMOYTOJIBHOTO MapajieNienunesia, MUPaMHIbI, TPHU3MBI, UIHHIPA,
KOHYcCa, [l1apa; yMEHUE HAXOJUTh OTHOIIEHHE 00BbEMOB MOI00HBIX (HUTYP

12

YMeHue onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CymMMa BEKTOpPOB,
NPOM3BEACHNE BEKTOpAa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo Oaswucy,
CKAISIPHOE IIPOM3BEICHHUE, BEKTOPHOE IIPOU3BEIACHUE, YIOJI MEXIY
BEKTOPaMH; YMEHHE HCIIOIb30BAaTh BEKTOPHBIM U KOOPAUHATHBIA METO
JUIA pELIeHUs TeOMETPUYECKUX 3aJad W 3afad JAPYrux Yy4eOHBIX
IPEAMETOB

13

YMeHue BBIOMpATh MOAXOJAINMNA METOX s peIICHUs 3a/a4H;
[IOHUMAHNE 3HAYUMOCTM MATEMAaTUKU B U3YYCHUU MPUPOIHBIX U
OOIIECTBEHHBIX TPOLIECCOB W  SBICHHWI; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MATHKU B HCKYCCTBE, YMEHHE IIPUBOAUTH
IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU
MAaTeMaTUYECKOM HayKU

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA EI'D
IO MATEMATHKE

Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHMS

1 Yucna u BBIYUCICHHUS
1.1 HatypanbHsle u nensie yncia. [Ipu3Haku JeMMOCTH HEIbIX YUCEN
12 Parmonaneueie  yucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, TPOLIEHTHI,
' OecKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuit KOpCHE HaTypaJbHOH cTeneHu. JleicTBUs ¢ apupMeTHIeCKUMU
KOPHSIMU HAaTypAJIbHOU CTEIIEHU
1.4 Crenenp c uensiM mokaszareneM. CTeneHb C pPAlMOHAIBHBIM IOKA3aTENEM.
] CBolicTBa CTENEHU
15 CuHyc, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecssTudHble U HATypajIbHbIE JOrapupMbl
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JeiictBuTenpHble uncia. Apu(METHUECKHE ONepaliu ¢ JACHCTBUTEIbHBIMU

1.7 yuciaamu. [IpuOmmkE€HHBIE BBIYHMCICHUSA, TNpABWIIA OKPYIJICHUS, MPHUKUIKA U
OLICHKA Pe3yJIbTaTa BHIYHUCICHUI
1.8 [TpeoOpa3oBaHue BHIpAXKECHUN
1.9 Kom1uiekcHsble yncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Llenbie U 1pOOHO-pAIIIOHANIBHBIC YPaBHEHHUS
2.2 HppauyroHaibHbIE YPABHEHUS
23 TpuroHoMeTpUYECKUE YpaBHEHUS
24 [Toka3zatenbHbIC U JOTapUPMUUECKIE YPABHEHHS
2.5 Llenbie U 1pOOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 HppauyroHaibHbIE HEPABEHCTBA
2.7 [Toka3zatenbHbIE U JJOTapuUPMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruuecKue HEPABEHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHVsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cucTeMbl JIMHEHHBIX YpaBHEHUI. OnpeaenuTeslb MaTPULIbI
3 @OyHKIMH U TpaduKH
31 @Oyukiys, crnocodsl 3amanus ¢yHkuuu. ['paduk ynkmumn. B3anmuo obpatHbie
' ¢ynkuuu. Yétnele u Heu€THBIe QyHKIMU. [leproanueckue GpyHKIUH
OO6nactb ompeneneHus: U MHOXECTBO 3HaueHuil ¢yHkiuu. Hymm ¢yHkuum.
39 [TpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKLHUH.
' MaxkcumymMbl 1 MHUHUMYMbI (QyHKUuH. HambGonbliee W HavMeHbIIEe 3HAYCHUE
(YHKIMHU Ha TPOMEKYTKE
33 CreneHHass (QyHKUMS C HATypajJbHBIM M IEJIbIM MokKa3areneMm. EE cBoiicTBa u
rpa¢uk. CBoiicTBa U rpadMK KOpHS #-Oi CTENICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u JorapudmMuueckas GyHKIMU, X CBOMCTBA U TPaPUKH
36 Touku paspbiBa. AcuMmntoTsl rpaduxoB ¢yaknmid. CBoiicTBa (YyHKUHUH,
HETPEPhIBHBIX HA OTPE3Ke
3.7 IMocnegoBaTeILHOCTH, CIIOCOOBI 3aaHus IIOCIEA0BATENILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuuecKas nporpeccui. Popmyiia CI0KHBIX MPOLEHTOB
4 Hauana MmaTeMaTH4eCcKOro aHajinza
4.1 [TpousBonHas GpyHkuuu. [Ipon3BoaHbIE 2IIEeMEHTAPHBIX (YHKIUN
[TpumeHeHHEe TPOM3BOMHONW K HCCIENOBAaHUIO (YHKIMHA HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxoxx/ieHre HanbobIIero 1 HAMMEHbBIIET0 3HaueHUs (PYHKIUU Ha
OTpe3Ke
43 [TepBooOpasnas. MHTerpain
5 MHoOkecTBa U JIOTHKA
5.1 MHo0ecTBO, Oniepaluy HaJl MHOKecTBaMu. Jluarpammel Ditsiepa — BenHa
52 Jloruka
6 BeposiTHOCTB M CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
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7.1 @urypsl Ha IMIIOCKOCTH

7.2 IIpsiMBbIE U INIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHororpaHHuKu

7.4 Tesa ¥ TOBEPXHOCTH BpPALCHUS

7.5 KoopauHats!l 1 BEKTOpPBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

1. Marematuka. Anre0pa ¥ Hauajla MaTeMaTH4YeCKOro aHanuza Mep3isik AT,
Homupogckuii [[.A., IlonsikoB B.M., moa penakmueit Ilogonsckoro B.E. 10
OO0mmiecTBO ¢  OrpaHMYEHHONW OTBETCTBEHHOCTHIO  «M3maTenbCKkuil  HEHTP
BEHTAHA-T'PA®»; Akimnonepnoe o6miectBo «M3marensbctBo [Ipocsenienue»

2. Maremartuka. Anre0pa ¥ Hadajla MaTeMaTH4ecKoro ananusza Mep3isik AT,
Homuposckuii I.A., IlonskoB B.M., mon penmakumen Ilogonsckoro B.E. 11
OO0mmiecTBO ¢  OrpaHMYEHHONW OTBETCTBEHHOCThIO  «M3maTenbCKuil  HEHTP
BEHTAHA-T'PA®»; Akimmonepnoe o6miectBo «M3narensctBo [Ipocsenienue

3. Maremaruka. I'eomerpus Mepsnsk A.I'., Homuposckuii [I.A., Ilosskos
B.M., non penaknueir Ilomonasckoro B.E 10 OOmiectBo ¢ orpaHuueHHOU
oTBeTCTBeHHOCThIO «M3marensckuii nenrp BEHTAHA-TPA®»; AkuuonepHoe
obmectBo «M3narensctBo [IpocBemenue

4. Maremaruka. ['eomerpus Mep3nsk A.l'., Homuposckuit [.A., Ilonskos
B.M., non penakuueit Ilomonsckoro B.E. 11 OOmiectBo ¢ orpaHudeHHOU
oTBeTCTBEHHOCThIO «M3marensckuii nenrp BEHTAHA-TPA®»; AkuuonepHoe
obmectBo «M3narensctBo [IpocBemenue

METOANYECKHUE MATEPHUAJIbI 111 YYUTEJIA

1. Pabouas mporpamma kypca «Maremaruka: Anrebpa W Hayana
MarteMaTu4yeckoro aHanuza. ['eomerpus» (yriyOJieHHBIM ypOBEHB) K MPEAMETHON
nunun yuyeoHukoB JI.C. Atanacan 10-11 kmaccsl. / COOpHUK pabodmX MpOrpaMm.
I'eometpus (coct. T.A. Bypmuctpona) -M.: IIpocsenienue, 2018.

2. B.W. I'muzbypr, MaremaTtuka. Anredpa v Hauajia MaTeMaTUYECKOTr0 aHaJK3a.
10 knacc. Kontponbhbie paboTsl. ba3zoBbiit u yrioyonennsiii ypoau. @I'OC. -M.:
Mmuemo3suHa, 2019.

3. B.WU. I'muz0ypr, Marematuka. Anredpa v Hayajaa MaTeMaTUYECKOTO aHaIU3a.
11 knacc. Kontponbhbie paboTsl. ba3zoBbiit u yrioyonennsiii ypoau. @I'OC. -M.:
Mmuemo3suHa, 2019.

4. JLA. AnekcangpoBa, Martemaruka. AnreOpa U Haudajla MaTeMaTHYECKOTO
ananu3a. 10 knacc. CamocrositenbHble paboThl. ba3oBbli U yriayOaeHHBIN yPOBHHU.
®dI'OC. -M.: Muemo3suna, 2019.
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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 1 yriyOieHHbIH ypoBHU. MeToandeckoe mocodue s
yuutens. M.: Muemo3suna, 2019.

7. AI. MopakoBuu, Marematuka. AnreOpa W Hayajla MaTeMaTHYECKOIO
ananu3a. 1 1kmacc. ba3oBslil u yriy0iaeHHbIN 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 aunamu3a.l0-11 kmaccel: pabouume MNpPOrpaMmbl IO
yueoHukam FO.M. Konsruna, M.B. Tkauesoit, H.E. ®enoposoii, M.U. [llabynuna:
0a3oBblli U npoduibHBIN ypoBHM/aBT.-cocT. H.A. Kum.- Boarorpan: Yuurens,
2011.

10. U3yuenue anreOpsl U Hayaja MaTeMaTUUeCKOTo aHanu3a B 10 kiacce: KHUTA
s yuurtens / H. E. @enoposa, M. B. Tkauesa. - M.: [Ipocsenienue, 2008.

11. I'puropwesa I'.U. [loypouHoe miianHupoBaHue Mo ajire0Ope U Hauajiam aHajin3a
Kk yueOHuky III.A. AnumoBa «AnreOpa u Havama ananmmuza 10-11 kmacce.
Bousrorpan: Yuurens, 2009.

12. KoHTponabHO-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, «K3aMeH» U JIp.

14. ®enepanbHblil MEpeueHb YYEOHUKOB, PEKOMEHAYEMbIX MUHUCTEPCTBOM
obpazoBanus Poccutickoit denepanuy K HCIOJIH30BaHUIO B 00111€00pa30BaTEILHOM
npolecce B 0011eo0pa3oBaTenbHbIX yupexaeHusx Ha 2020 — 2021 y4eOHsblIit roa.

15. Ilporpammbl  Jyisi  00II€00pa30BaTEIbHBIX IIKOJ, JIMIIEEB W THUMHA3HM.
Marematuka. CoctaBurenu: I'. M. Ky3nenona, H. I'. Munatok. M.: JIpoda, 2014 r.

16. KontpoabsHbie paboThI 110 anredpe u HadaidaM aHanuza aias 10 — 11 kmaccos
oOmeoOpazoBarenbubix 1mkoy. / A.I. Mopakosuu, E.E. TynbuumHckas. / M:
Mmuemo3suHa, 2010, 61c.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

1. http://www.math.ru Marepuansl 1Mo mMaremMaTuke B EIWHONW KOJJIEKIIUH
U poBbIX 00pa30BATEIBLHBIX PECYPCOB

2. http://school-collection.edu.ru/collection/matematika ~ MocCKOBCKUI HEHTP
HEIMPEPHIBHOI'O MAaTEMaTHYECKOro 00pa3oBaHus

3. http://egemath.ru/ Iloaroroska x EI'D
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