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MOSCHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Hadajga MaTeMaTHIEeCKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIIETCHIIUSIMHA, COCTABJIIOIIMMU OCHOBY JJISI CaMOPa3BUTHS M HETPEPHIBHOTO
00pa3oBaHMsl, IEJTIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO U MO3HABATEIILHOTO
Pa3BUTHUS JTUYHOCTH OOYJAFOIIHUXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMEeYMBAET HWHCTPYMEHTAIbHYIO 0a3y IJsi HU3y4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYroid CTOPOHBI, POPMUPYET JOTUYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YalllMXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllUecsl OBJIAJI€BAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (popMyIUpyeT CBOU JOCTHKEHUS B MAaTeMaTHUECKOU opme.

Kypc anreOpsl 1 Hauaja MaTeMaTHueCKOro aHajin3a 3aKJIaJbIBACT OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIUMA HSKOHOMHKA U OOIIECTBEHHOW JKM3HMU, MO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BMBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xone n3ydenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTaplied IIKOJEe Yydaluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJEH pealbHbIX CUTYyallMd W WHTEpHpeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEH B TMPUPOAE, HAyKE U B MCKYCCTBE, C BBLIAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBLHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4yeOHbId maTepuall, CIOCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyroriei CaMOCTOSITEIIbLHOCTH, AKKypaTHOCTH, IIPOJOJIKUTEILHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOydeHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIn3a JEKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTUYECKOTO aHAJIN3a» BKIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «Uucna W BBIYUCIECHUNY,
«Dyukun  u - rpadukm»y, «YpaBHeHMss U HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHainu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUKA H3Y4YarTCs Ha MPOTSHDKEHWM JBYX JIET
oOyueHusl B CTaplIeil IIKOJIe, €CTECTBEHHO JOMOJHSSA APYr ApPyra M MOCTENEHHO
HAChI[AsICh HOBBIMM TE€MaMH M pasfaenaMu. JlaHHBIA Kypc  SABISIETCS
UHTErPAaTUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHX
MaTeMaTUYECKUX JAUCLUIUIMH: anreOpa, TPUTOHOMETPHS], MaTEMaTUYECKUI aHaIn3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuwamiuecs OBIIaZeBalOT BcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTENbHO (hOpMUpYyETCS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb pPEeaJbHON
CUTyalluM, TPUMEHATh 3HAaHUS, NOJyYeHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOTO aHaIM3ay, JUJIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIbTaT.

ConepxaTenpbHO-METOANYECKAss TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAEHAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4MCIA, YMEHHE
pPalOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pe3ynbTar. OOyuaromuyecs NOJy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEATU3YETCS HA TMPOTSHKEHHH BCETO
oOydyeHHMs] B CTaplIed IIKOJIe, TOCKOJbKY B KaXIOM pa3fesie MporpaMMbl
MPEAYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3aAad. OOyuaromuecs OBIaIE€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PALMOHAJIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKLIMHA C TOMOILBIO TMPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HaxXOXJIE€HWE HaumOOJBIIMX W HAUMEHbIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢opMysiaM, HpeoOpa3oBaHUs IEJNbIX, PalUOHAIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKAIIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anreOpanyecKoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JE€TyKTHBHBIX
paccykaeHuil, paboOTl €  CHMBOJBHBIMH  (opMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEN B BHJIE€ PaBEHCTB U HEPABEHCTB. AJjredpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETACTCA C IPYTUMH JINHUAMU Kypca, TIOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIBHOCTb U3YyUYEHUs MaTepHana. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JUIS pelIeHus 3ahad U3 JPYrux y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIOE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (PYHKUIWU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJIbHOM JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHnyeckoro aHalin3a) MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBIISETCS BO3MOXKHOCTh UCCIEA0BATh U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEHMsl IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHTyaluu,
HAXOXKJEHUSI HAWJY4YlIero pEHieHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOIO U KPEaTHBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOywaromuecs Yy3HAIOT O
BBIJIAIOLIMXCST pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. | €0pPEeTHMKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiararoT



Hanbosee yHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MATEMAaTHYECKUE JUCUUIUIMHBI B €IMHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOPBIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbld
U3 Pa3JesioB IIPOrPaMMBI, IOCKOJIBKY BECh MaTEpUal Kypca IHUPOKO UCIOJIBb3YETCs
JUISl pelieHus] IPUKIAAHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPaKTHYECKUX 3aAad
ydaliecs: pa3BUBAlOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAIOIHMIO, 0000IIATh U KOHKPETHU3UPOBATH
npobnemy. [lesareabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HM3ydyeHHE Kypca ainreOpbl M Hadal MaTEeMaTUYECKOIo
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonansabie uynciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOU, MPOIIEHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCJIA.
Apudmernueckre omnepalndd ¢ JIeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEILHOTO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apu(PpMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTENIEHHU.

CuHyC, KOCHHYC W TaHI€HC YUCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU .

[IpumMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a]ad
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOU KU3HH.

DOyHkuuu U rpadpuku

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh onpeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[IpomexxyTku 3HAaKONMOCTOAHCTBA. UETHBIE M HEUETHBIE PYHKIUU.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJIEI0BATENBHOCTEM.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. GopMyna CIOXKHBIX NPOLUEHTOB. Mcnonp3oBaHME Mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Dilnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO armapara i ONUCAaHUS PEeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbuble u niensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapudwm yucna. JleciTuuHbie U HATypaJIbHBIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckrie ypaBHEHHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJa4 M3 pa3IMyHbIX 00JacTel HAayKu M pealbHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexyTkm  MOHOTOHHOCTH
byHkuuu. MakcuMymbl U1 MUHUMYMBI (QyHKUMUA. HaunOounbliee u HauMmeHblIee
3HaueHUEe (PYHKIIMU HA IPOMEKYTKE.

Tpuronomerpruueckne PyHKITUN, IX CBONCTBA U TPAPUKHU.

[TokazatenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadvkoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUI A7 HMCCICIOBAHUS IIPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MPHU PEUICHUHU 3aJlady U3 JAPYTHX yueOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJIE€MEHTApHBIX  QyHKIUH.  DopMynbl  HAXOXKICHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxk/ieHne HanbopIero 1 HAaMMEHbBILIETO 3HaueHUsl PYHKIIMHU Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pPEIICHUS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurerpan, ero reoMeTpudyeckuid ©u (usmdeckuid cmbicia. Boruucienue
uHTerpaina no gpopmyne Herorona—IJleiiOHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSA MPOTPaMMbl y4E€OHOTO TMpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBJICHUIA,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKO€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUHUMYHUBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

Pu3nyeCcKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKWU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PEIICHUH MTPAKTUYECKHX 33]1a4 MaTEMaTUUECKOM HAPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaluell Ha NMPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUU [ pelIeHUs 3aaady B
0o0JaCTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPYKAIOILIEN CPEbl.

[{leHHOCTH HAyYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOUIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HayKH Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaT€MaTUKM M MaTE€MaTUYECKOM KYJbTYpOll KaK CpEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYIO M HCCIENOBATENbCKYIO AESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«MaremaTuka XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcanrvnvie — noznasamenvhwvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL ~ OKpYXHCalowe2o  Mupa,  NpuMeHeHue  J102UYeCcKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

bazoBpienornueckue1euCTBUS:

* BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTaHaBIMBAaTh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



e BOCIIPUHUMATh,  (OPMYJIHPOBATH H  TPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIC;

e BBISIBJISITh ~ MaTE€MaTU4YeCKHe  3aKOHOMEPHOCTH, B3aUMOCBSI3U WU
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTUH;

e IPOBO/IUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEP)KICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

e BBIOMpaTh croco0 pelieHus y4uyeOHOM 3amayu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

bazoBwienccie10BaTENbCKUEICHCTBHUS

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT IO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTUBOpEUYUE, MpoOIeMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e IPOBOJIUTH CAMOCTOSTEIHLHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHHS,
mpoliiecca, BBISBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MIPOIIECCAMH,

e CAMOCTOSITENBHO (HOPMYIHPOBATH 00O0OIIEHUSI U BBIBOJIBI IO PE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

* IPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TMPOIECCa, a TaKKe BBIIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarueii:

e BBISIBJISITH ACPUIIUTH HHGOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOpaTh WH()OPMAITUIO U3 UCTOYHHUKOB Pa3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HH(POPMAIIUIO PA3THIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

e CTPYKTYpHUpPOBaTh MHPOPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUUuecKH;



e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSTEIILHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvmuvie KOMMYHUKAMUGHblE  OcliCmeus, 0becneuusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.

O6mieHue:

e BOCIIPUHUMATHh U (POPMYJIUPOBATH CYKICHUS B COOTBETCTBUU C yCIOBUSIMHU
U TEIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3pECHHSI B YCTHBIX M MUCHBMEHHBIX TCKCTaX, JaBaTh IMOSCHEHUS IO XOIY
peIIeHUS 3a]]a4i, KOMMEHTHUPOBATh ITOTYYSHHBIN pe3yJIbTaT;

eB XOJIc 00CYXICHHS 3aJ1aBaTh BOMIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMHI,
poOJIeMBI, perIacMou 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC Ha TIOUCK
pEIICHMs; COIMOCTaBISATh CBOWM CYXIEHHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHayora, OOHapy>KMBaTh pa3lInuue W CXOJICTBO IMO3UIIMIA; B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

o IPEJICTABIIATH PE3YIbTAThI PEIICHUS 33J1a4H, SYKCIICPUMEHTA, HCCIICOBAHUS,
MIPOEKTA; CaMOCTOSATEIHHO BBIOMPATh (OpMAT BBICTYIUICHHUS C YUETOM
3aJ1a4 MPe3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

e IOHUMATh U HUCIIOJB30BATh MPEUMYIIECTBA KOMAHTHOW M MHAUBUIYaJIbHOM
paboTHl TpU pelieHUH YYCOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATEeIbHOCTH, IUIAHUPOBATh OPTaHW3allMI0 COBMECTHOM  padoTHI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpoIecC U
pe3yJbTaT paboThl; 0000IIaTh MHCHHS HECKOJBKUX JIFOCH;

e Y4aCTBOBATh B TPYNMOBBIX (popmax paboThl (0OCYKaeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOW JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3aJjauM, BBIOUPATh CIIOCOO PEIIEeHus ¢
y4E€TOM HMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

eBIIAZICTh HAaBBIKAMHU  TIO3HABATEJIbHOM  pediiekcuu Kak  OCO3HaHMS
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIaJIeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII IHpolecca u
pe3yibTara pelueHuss MaTeMaTHYeCcKO 3a/1a4H;



e IPEABUJIETH TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh MPU PELICHUU 3a7a4H,
BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISABICHHBIX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBHUE pe3yjibTaTa IEJIU W YCIOBUSM, OOBICHATH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Aredpa U Havyajla MaTEMAaTUYECKOTO aHan3ay
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00eCrednBaTh JOCTHIKCHUE
CIICTYIOIINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TpUOIMKEHHBIE BBIUUCIEHUS, UCIIONB3YS MpaBUiia OKPYTICHUS,
JIeTaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYI0 (hOPMY 3aIlMCH IEWCTBUTENIbHBIX YHCEI JIJIS PELIEHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TAaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsaTh npeoOpa3oBaHUs IENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQXKECHWH M  pellaTh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTe HAyKH U PeabHOU KU3HH.



MognenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUSAMHU: (PYHKLUS, CIIOCOOBI 3aaHusl (YHKIMHU, OOJIACTh
OTpEe/eNICHNs] M MHOXXECTBO 3HaueHH (yHKumu, rpaduk (QyHKINUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh MOHATHSAMH: YETHOCTh W HEYETHOCTh (PYHKUUHU, HYJIH
(YHKINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBathk rpaguky GyHKIUHN U1 pelieHns ypaBHEHHA.

CtpouTh U 4uTaTh rpa@UKU JTUHEHHON (PYHKIMU, KBAAPATUYHONW (PYHKIIHH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpadpuku (QyHKUMHA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIUUYNHAMH.

Hauajia maTeMaTH4ecKOro aHaaIu3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBarh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYeCKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIIEH reOMETPHUECKON MPOTPECCHH.

3amaBaTh MOCIEAOBATEIHPHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIEOBATENLHOCTEN U MPOTPECCUM ISl PEIICHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHuo:xecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar JAjas  ONMHCAHHS
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 33a4ad M3 APYTUX Y4eOHbIX
IPEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHHE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJIO€ YHCIO; HCHOJIb30BAThH
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JI0KEHHUE YHCIIAa Ha MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE U HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumensaTh CBOMCTBa CTemeHW JUId MpeoOpa3oBaHUSl  BBIPAKECHUU;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIBI II0KA3aTENIBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl  BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
OTNEpPUPOBATH TMOHATUSAMU: JIOTapU(PMHUUECKOE ypaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILICHHUE;
UCITIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH JJIsI pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pelreHnst NpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEN0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM anmapara aareopsl.

DOyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH ()YHKLUMH, TOUYKH OHKCTpeMyMa (yHKUMH, HauOoJbliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEI0BAHMS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBarh MOHATUAMH: TpadUKU NOKA3ATEIbHOM, JIOrapupMu4eckoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpauKy JTUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBaTh rpadukd QyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSMU: HENPEPbIBHAS (QYHKLHMS; MPOU3BOAHAS (DYHKIIMH;
UCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON AJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH TPOU3BOHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHII.

Hcnonb30oBaTh NPOU3BOAHYIO AJI UCCIIEOBaHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSTH PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO ITpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh TMOHATHSMHU: TIepBOOOpa3Has U  UHTErpaig; MOHUMATH
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIIUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOrutIA.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xxapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne (ungposbie)
/i HaumeHoBaHue pa3jiejioB H TeM IPOrPaMMBbI Beero KouTpoabHbIie IIpakTHyeckue ofpasoBaTEILHbIC
padoThI padoThI
pecypcsl
1 MHoXecTBa pallMOHAIBHBIX U JEHCTBUTEIBHBIX 14 1 0
yucesl. PaniionanbHble ypaBHEHUS M HEPABEHCTBA
5 Oynkuun 1 rpapuku. CTeneHs ¢ 1eabIM 5 0 0
rokasaresem
3 Apudmernaeckuii KOpeHb N—0ii CTETICHU. 18 1 0
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
4 ®opMyJsIbl TPUTOHOMETPUH. TPUTOHOMETPUYECKUE 29 1 0
YpaBHEHHUS
5 ITocnenoBareabHOCTH U POTPECCUH 5 0 0
6 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 AL 3 1 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
n/n NPOrpamMmbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
CrermneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEeM.
1 [TokazarenbHas pynkuus. [lokazarenpHbie 12 1 0
yYpaBHEHHSI 1 HEpPAaBEHCTBA
Jlorapudmuueckas GyHKIHUA.
2 Jlorapudmuueckue ypaBHEHUS U 12 0 0
HEPaBEHCTBA
Tpuronomerpuieckne GyHKINU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1 0
HEpaBeHCTBA
4 [IpousBonnas. [lpumenenne npon3BogHON 24 1 0
5 WHuTerpan n ero npuMeHeHus 9 0 0
6 CucreMbl ypaBHEHUI 12 1 0
7 HatypasbHble U Lenble uncia 6 0 0
3 HOBTOP@HI/IG, 0000111eHHE, CHCTEMATU3AIUSA 18 ) 0
3HAHWH
9 0 0 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

KoanuecTBo 4acoB

Ne "
eMa ypoKa
n/n yp Bcero

KoHnTpoJabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4eHust

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

MHO)€eCTBO, OIepauy HaJl
MHOXeCTBaMu. JluarpaMmbl 1
Diinepa—Benna

PanumonannHBIC YKCIA.
O6I)IKHOBCHHI)I€ U OCCATUYHBIC
po0u, IPOLIEHTHI, 0ECKOHEUHBIE
MEPUOANYECKHE 1podU

Apudmernueckue oneparum ¢
panroHaTFHBIMU YHCIIAMH,
npeoOpa3oBaHMs YUCITOBBIX
BBIPa)KCHU I

ITpumenenue apoGeil 1 NPOLEHTOB
JUISl pelleHus IPUKIIaJHBIX 3a/1a4 U3
Pa3IMYHBIX OTpAciel 3HAHUM U
peanbHOU KU3HU

Pemrenne npukiagHelX 3a1a4 u3
Pa3JIMYHBIX OTpACIIeH 3HAHUM U 1
peanbHOM JKU3HU

JlelicTBUTENBbHBIC YHCTIA.

PammmonannHbIe U HppaluOHAJILHBIC 1
qucia

Apudmerndeckue orneparuu ¢ 1




l[GfICTBHTCJIBHBIMPI qucjiaMu

[TpuGnmKEHHBIC BEIYUCIICHUS,
MIpaBWJIa OKPYTJICHUS, TPUKHUIKA U
OLIEHKA PE3yJIbTaTa BIYUCICHHUI
ToxnmecTBa U TOXKIECTBCHHBIC
npeoOpa3oBaHUs

10

HepaseHcTBO, pelieHre HepaBEeHCTBA

11
12

YpaBHeHHE, KOPEHb YPaBHEHUS

Merton nHTEpBANIOB

13

14

15

16

17

Pemrenue nensix u ApoOHO-
palMoOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

KonTtponbHas pabora o Teme no
TeMe""MHOXeCTBa pallMOHAIbHBIX U
JEMCTBUTEILHBIX YUCEIT.
ParmonanbHbie ypaBHEHUS U
HEepaBeHCTBA"

OyHKIMSA, cIOCOOBI 3aJaHUS
¢byHkuuu. Bzaumao obpaTHbie
byHKIII

I'padux pynkuuu. O6mactb
OTpeJIeNIeHUs] © MHOKECTBO 3HAUCHHI
¢byukuuu. Hynu ¢pynkuunu.
ITpomexyTKH 3HaKOMOCTOSIHCTBA

YérHble U HeYETHBIE PYHKIIMU

18

CreneHsb ¢ HeabIM [TOKa3aTeIeM.
CrannmaptHas popma 3amucu
JNEUCTBUTEIILHOIO YHCiIa




19

Hcnonp3oBanne moaxoasmeit Gopmbl
3amycH JICHCTBUTEIBHBIX YHCEN IS
peLIeHUs IPaKTUYECKUX 33124 U
NPEeACTaBICHUS TaHHBIX

20

CrenenHast GyHKIUS C HATYpaTbHBIM
U LeJILIM IToKa3ateiieM. E€ cBoiicTBa
1 rpaduk

21

22

Apudmernuecknii KOpeHb
HATYypaJbHOWCTENIEHU
Brruucnenue apudmernyeckoro
KOpHS HaTypaJbHOH cTeneHn

23

CaoiicTBa apu(hMETHIECKOTO KOPHS
HATYpaJbHON CTEIICHH

24

[IpumeneHnne cBOMCTB
apu(pMETUYECKOTO KOPHS
HATypaJbHOW CTENIEHU MPHU
BBIYMCIICHHSIX

25

26

27

[Ipumenenne CBOMCTB
apu(pMETUYECKOTO KOPHS
HaTypaJbHOW CTENIEHU MPHU
npeoOpa3oBaHUM BRIPAKEHUN

Brruucnenue apudmeTnyeckoro
KOPHSIMH N—Ol CTENEHH

JlelicTBus ¢ apuMeTHUECKUMHU
KOpHSIMU N—OMU CTEIIEHU

28

VYnpouieHue BoIpakeHUN
cojiepKaImx apuhMeTHIECKHIEe
KOpHH N—OM CTENeHU




29

JlevicTBus ¢ apuMeTHIeCKUMU
KOPHSIMH N—O0¥1 CTeTeH:

30

[IpuMeHeHnEe CBOWCTB
apuMeTUIeCcKOro KopHs N—oii
CTCTICHH TIPH BBIYUCICHUSIX U
peoOpa30BaHUAX BRIPAKCHUN

31

32

Pewrenue nppamoHanbHbIX
YpaBHEHUI

Pemenne uppannoHaibHbIX
ypaBHEHUH rpadudecku

33

CriocoObl pelieHus: nppauoHAIbHBIX
YpaBHEHUU

34

35

Pemenue nppannoHanbHbIX
HEpPABEHCTB

Perienue npparmoHanbHbIX
YpaBHEHMI U HEPABEHCTB

36

37

38

CaoiicTBa KOpHS N-0# CTENEeHU

CaoiicTBa u rpaduk KOpHs N-0if
CTEIIEHU

KonTponbhas pabota no teme
"Apudmernueckuit KopeHb N—oif
creneHu. MppanuoHaneHble
YpaBHEHUs U HEpaBeHCTBA"

39

Pannannas mepa yrina. [ToBopot
TOYKH BOKPYT Hauajga KOOpJUHAT.

40

[lepexon oT paguaHHOI MepHI yria K
rpajyCHOM U OT rpajyCHOM K
paaraHHON




41

CuHyc, KOCHHYC U TaHT'€HC
YHCIIOBOTO apryMeHTa

42

43

44

3HaKM CUHYCa, KOCUHYCa U TAHT€HCa
YHUCJIOBOI'O apryMEHTa

3aBUCHUMOCTB MEX]Ly CUHYCOM,
KOCHHYCOM, TAHT€HCOM U
KOTaHT'€HCOM OJIHOTO U TOTO XK€ yria

TpI/IFOHOMeTpI/I‘IeCKI/Ie TOXICCTBA

45

46

CuHyc, KOCUHYC, TAHT€HC U
KOTQHI'CHC YIJIOB d U - d

q)OpMy.]'IBI CJIOKCHHA

47

48

49

CuHycC, KOCHHYC U TaHT'€HC ABOWHOTO
Y IIOJIOBUHHOTO YTIJIOB.

®opmyJibl TPUBEICHUS

Cymma 1 pa3zHocTh cuHycoB. Cymma
U pa3HOCTb KOCUHYCOB

50

[Ipeobpa3zoBanue
TPUTOHOMETPUYECKHUX BBIPAXKEHUH C
MTOMOIIBI0 OCHOBHBIX (hOpMYyII
TpuroHomerpuu. IIpoBepounas
pabora

51

52

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apTyMEHTa.

ApKCHHYC, apKKOCUHYC U apKTaHI€HC
JUIS yTJIOB A U - &

53

Tpuronomerpruyeckue ypaBHEHHUS.
Pewenne ypaBHeHus COSX = a

54

Perrenue ypaBHeHus SinX = a




55

Pemenne ypaBnenus tgx = a u ctgx =
a

56

Pemenue TpuroHomeTpuyecKux
YPaBHEHUN, CBOJSIIMXCS K
KBaJIpaTHbIM. MeTO]1 3aMEHbI
MEPEMEHHOMN

57

58

59

Peurenue TpuroHoMeTpu4ecKux
YPaBHEHUH PA3JIOKEHUEM Ha
MHOKHTEIH.

Pemenue TPUTOHOMCTPHUYCCKHUX
ypaBHeHI/Iﬁ MCTOAOM
Hp606pa30BaHHﬁ C IIOMOILIBIO
hopmy

Pemenue TPUTOHOMCTPHYICCKUX
ypaBHeHI/Iﬁ C IOMOIIBIO BBCACHU A
BCIIOMOT'aTCJIbHOT'O yTJIA.

60

KonTponbhas padota no teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHeHUS "

61

IlocnegoBaTenbHOCTH, CIIOCOOBI
3a/IaHMSs TIOCIEA0BATCIIBHOCTEH.
MOHOTOHHEIE TTOCIEA0BATEILHOCTH

62

63

Apudmerndeckas u reoMeTpudecKas
nporpeccuu. Mcnonb3oBanue
MPOTPECCUU IS PELIEHUS PEATBHBIX
3aJa4d IPUKJIAJHOrO XapakTepa

BbeckoneuHo yOsiBaromias
reoMmeTpuyeckas nporpeccust. Cymma




0ecKOHEeuHO yOBIBatOIIeH
reOMETPUYECKOMN MPOrpecCcuut

64 dopmyna CIOKHBIX TPOIEHTOB 1
[Tpumenenue Gpopmysia CI0KHBIX

65 MIPOIICHTOB MPHU PEIICHUH 3a7a4 U3 1
peanbHOM KU3HU
O0001menne, cucTeMaTH3aIUs

66 3HAHUU 32 Kypc aiare0pbl U Hayal 1
MaTeMaTH4ecKkoro aHaimsa 10 kiacca

67 HToroBast KOHTpOJIbHAS paboTa 1
O0001enue, cuCTEMaTH3aIIUs

68 3HAHUU 32 Kypc aiare0pbl U Hayal 1
MaTeMaTH4eckoro aHaimsa 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
n/n Tewa ypoxa Bcero Kontpoapibie  Ipaxririeckue H3y4YeHus o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
1 [TokazarenbHble ypaBHEHUS U 1
HEpaBEHCTBa
5 CreneHb ¢ palioHaJIbHBIM 1
rokaszaresem
3 CoiicTBa cTerneHn 1
IIpeoOpa3oBaHue BbIPAKEHUIH,
4 coJiepKalluX parioOHAIbHbIC 1
CTETeHU
IIpeoOpa3oBaHue BBIpAKEHUI,
5 COJIep KALINX pPallOHATbHbIE 1
CTETIEHU
[IpeoOpazoBaHme BhIpaXKEHUH,
6 COJIEp KALINX PallOHATbHbIE 1
CTETIEHU
5 [TokazaTenbHbIE ypaBHEHHUS U 1
HEpaBEeHCTBa
8 [Toka3zaTenbHblE YpaBHEHUS U 1
HEpaBeHCTBa
9 [Toka3zaTenbHblE YpaBHEHUS U 1
HEpaBEHCTBA
10 IToka3aTenbHble YpaBHEHUS U 1
HEpaBEHCTBA
11 [TokazarenbHast GpyHKIM, & 1




CBOWCTBaA U TpaduK

KonrtpomnbHas pabora 1o Teme
"CTeneHp ¢ paloOHaIbHBIM

12 nokasaresnem. [lokazarenbHas
¢ynkuus. [lokasarenbHbie
YpaBHEHMsI U HEpaBeHCTBA"

13 Jlorapudm uncna

14 JlecATUYHBIE U HATypaJIbHbIE
Jorapudmpl

15 [IpeoOpa3oBanue BBIpAKEHHIA,
COZIepIKAIHX JIOTApU(HMBI

16 IIpeoOpa3oBaHue BbIpAKEHUIH,
COJIepKaLIHX JIOTapU(MBI

17 [IpeoOpa3oBanue BbIpaxeHH,
COJIepKaIIHX JIOTapU(MBI

18 [IpeoOpa3oBanue BbIpaxeHH,
coJIeprKalIuX Jorapudmol

19 Jlorapudmuueckue ypaBHEeHUs U
HEpaBEHCTBA

20 Jlorapudmuueckue ypaBHeHUS U
HEpaBEHCTBA

21 Jlorapudmuueckue ypaBHeHUS U
HEpaBEHCTBA

99 Jlorapudmmuueckue ypaBHEHUs U
HEpaBEHCTBA

93 Jlorapudmuueckas GyHKIHs, €€
CBOMCTBa U TpaduK

24 Jlorapudmuueckas GyHKIHs, €€




CBOWCTBaA U TpaduK

Tpuronomerpuyeckue GyHKINH, UX

25 .
CBOWCTBA U TpapuKu

26 Tpuronomerpuueckue GyHKIHH, HX
CBOIiCTBa U rpaduku

97 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

28 Tpuronomerpuueckue GyHKIHH, HX
CBOWCTBA U TpapuKu

29 [Tpumepsl TPUTOHOMETPHYECKUX
HEpPaBEHCTB

30 [Tpumepsl TPUTOHOMETPHUUECKUX
HEPaBEHCTB

31 ITpumepb! TPUTOHOMETPHUUECKUX
HEPaBEHCTB

39 ITpumMepb! TPUTOHOMETPHUUECKUX
HEPaBEHCTB
KonTponbhas padbota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHeHUS U

33 HepaBeHCTBa. TpUroHoMeTpuiecKue
(GYHKIMHU U UX TpadUKH.
Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepeiBHble QyHKINN

35 MeTo HHTEpPBAJIOB JUISl pEILICHHS
HEPaBEHCTB

36 MeToa HHTEPBAJIOB JUISI PEILICHHS




HEPABEHCTB

37 [TpousBogHas GpyHKIHH

38 [TpousBonnas GyHKIUU

39 I'eomerpuueckuii u puzndecKuii
CMBICJI TPOU3BOIHOM

40 ['eomerpuueckuii u GpuznyecKuii
CMBICJI TIPOU3BOTHON

a1 [Ipon3BOHBIE 3JIEMEHTAPHBIX
byHKIUI

42 IIpon3BoHbIE IIEMEHTAPHBIX
byHKIUI

43 IIponsBosiHas CymMmBl,
MIPOU3BEACHNUS, YACTHOTO (DyHKITHIA

44 [IponsBoaHas CymMMBlI,
MIPOU3BEACHNUS, YACTHOTO (DYHKITHIA

45 ITpousBoaHas CyMMBl,
MIPOU3BEACHNUS, YACTHOTO (DYHKITHIA
IIpuMeHeHne MPOU3BOJHON K

46 UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpou3BOHOM K

47 UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K

48 WCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

49 IIpuMeHeHne NpOU3BOJHOM K

uccaeaoBaHuio (PyHKIUN Ha




MOHOTOHHOCTb U DKCTPEMYMBI

50

51

52

Haxoxnaenne HanOoJIbIIero u
HAaUMEHBIIETO 3HAYCHUST (PYHKIIUU
Ha OTpE3Ke

Haxoxnenne HauOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS (YHKIINH
Ha OTpEe3Ke

Haxoxnenue HauOOJIBIIEr0 U
HaMMCHBIICIO 3HAYCHU q)YHKI_[I/II/I
Ha OTPE3KE

53

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMH
Ha OTpEe3Ke

54

55

56

S7

Haxoxnenne HanOoOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS (HYHKIINH
Ha OTpe3Ke

Haxoxxnenne HanOOIbIIIEro 1
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU
Ha OTpe3Ke

[Ipumenenre npou3BOIHOM IS
HAaXO0JICHUS HAWJTYYILIETO PEIIeHUS
B MIPUKIJIAJIHBIX 3a/1a4ax, JJIs
onpeJeleHusl CKOPOCTH Ipoliecca,
3aJlaHHOTO (POPMYJION MK
rpadgukom

KonTponbHas pabota mo Teme
"[IpousBonHas. Ilpumenenune
MPOU3BOHOMN"




[lepBooOpasnas. Tabmuma

58
epBOOOPa3HBIX
59 [lepBooOpaznas. Tabmuma
1€pBOOOPA3HBIX
60 HuTterpan, reomeTpuyeckuii u
(bu3nueckuil CMbICT UHTETpaja
61 HHTerpai, reoMeTpu4YeCcKuil 1
(bu3nuecKuil CMbICT UHTETpaja
62 WHTerpai, reoMeTpuyYeCKuil 1
(bu3nvecKnii CMBICI HHTErpaia
63 Boruncnenue uHTerpana mno
dbopmyne Hetorona—JleiiOnuna
64 Brrunciienue naterpaina no
dbopmyne Hetotona—JleitOnuia
65 Brrunciienue narerpana no
dbopmyne Herotona—JleitOHuia
66 Briuucnenue nnTerpana no
dopmyne Hetorona—JleiiOnuna
67 CucreMbl TUHEHHBIX YpaBHEHUN
68 CucreMpl TMHENHBIX YPaBHEHUN
Pemenue nmpuknaaHeix 3ama4 ¢
69 IIOMOIIBIO CUCTEMBI IMHEHHBIX
ypaBHEHUU
Pemenue nmpuknaaHeix 3ama4 ¢
70 MTOMOUIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHU
7 CucreMspl 1 COBOKYITHOCTH LIENBIX,

pallOHAJIBHBIX, HppallOHAJIbHBIX,




MOKa3aTeIbHBIX, JOTapu(pPMUIECKIX
YpaBHEHUU U HEPABEHCTB

72

Cuctembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHBIX, TOTapU(PMIUUIESCKUX
YPaBHEHUI U HEPABEHCTB

73

74

75

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MMOKa3aTeIbHBIX, JJOTapu(PMHIECKUX
YPaBHEHUI U HEPABEHCTB

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHANbHBIX, UPPALUOHAIBHBIX,
MMOKa3aTeIbHBIX, JJOTapu(PMHIECKUX
YPaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKIUN
JUISl pELIeHUs] YPaBHEHUH U CUCTEM

76

Hcnonbs3oBanue rpa¢pukoB GyHKUINN
JUISl PEILICHUs] YPAaBHEHUI U CUCTEM

77

[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00J1acTe HayKu U
peanbHON KU3HU

78

79

KonTponbhas pabota no teme
"NHTerpan u ero NpuMeHEHHUs.
Cucremsl ypaBHeHUI"

HarypanbpHble 1 nesnbie yucia B
3a7a4ax U3 peaabHON KU3HU




HarypanbHble u niensle 4yucia B

80 3aJla4ax U3 PeaJbHOM KU3HU

81 HarypanbHble u niensle 4yucia B
3a7a4ax U3 peaabHOM KU3HU

82 [Ipu3HaKK JETMMOCTH LEITBIX YUCE

83 [Tpu3HAaKKM JETUMOCTH LIEIBIX YHCEI

84 [Tpu3Haku JETUMOCTH LEIBIX YUCEIT
[ToBTOpenHue, 06001IEHNE,

85 cUCTeMaTu3als 3HAHHH.
YpaBHeHus
[ToBTOpenHue, 06001IEHNE,

86 cUCTeMaTu3als 3HAHHH.
YpaBHeHust
[ToBTOpenue, 060061IeHNE,

87 CHCTEMATH3AIM 3HAHUIA.
YpaBHeHust
[ToBTOpenue, 06001IeHNE,

88 CHCTEMAaTH3alus 3HAaHUH.
YpaBHeHus
[ToBTOpenue, o6o0mEeHNE,

89 CHCTEMAaTH3aIlus 3HaHUH.
YpaBHeHus
[ToBTOpenue, o6o0mEH e,

90 CHCTEMATH3AIMs 3HAHUIA.
YpaBHeHust
[ToBTOpenue, 060061IeHNE,

91 CUCTEMATH3AINI 3SHAHUN.

Hepapenctpa




92

[ToBTOpenue, 06001EeHNE,
CUCTEeMaTH3alusl 3HAaHHH.
HepaBencrtBa

93

[ToBTOpeHue, 06001IEeHNE,
CHCTEMAaTH3aINsI 3HaHUH.
HepasencrBa

94

95

96

[ToBTOpEeHHE, 0000IIEHNE,
CHCTEeMaTH3allus 3HAaHU.
HepasencrBa

[ToBTOpEeHME, 0000IIEHNE,
cucrtemMaTusaius 3HaHui. CHCTEMBbI
ypaBHEHUH

[ToBTOpEeHME, 0000IIEHNE,

cucreMarusanus 3Hauui. Crucremsl
ypaBHEHUH

97

[ToBTOpenue, o6o0IIEHNE,
cucremaTusanus 3HaHuil. OyHKIun

98

99

[ToBTOpenue, 06001IeHNE,
cucremaTusanus 3HaHuil. OyHKIMn

Hrorosas KOHTPOJIbHAA pa60Ta

100

101

102

WroroBas koHTposibHas paboTa

O0001menue, cucTeMaTH3aIus
3HaHUi 32 Kypc aJreOpbl ¥ Havyas
MaTeMaTuueckoro anammsa 10-11
KJIaCCOB

O0001enue, cucTeMaTH3aIus
3HAHUU 32 Kypc aareOpbl 1 Hava
MaTeMaTudeckoro anaiauza 10-11




KJ1aCCOB

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MuHucTepcTBO 00pa30BaHUNA, HAYKH U MOJIOAEKHOM MOJIUTUHKH
Kpacnonapckoro kpas
MyunuuunaasHoe oopasoBanue I1aBjioBckuil paiioH
MyHuuMnajJbHOe AaBTOHOMHOE
o0meoOpa3oBaTe/IbHOE yUpeKACHUE
cpeaHsisi 001eo0pazoBarejbHas mkoJa Ne 10

UMeHH AJiekcest AjiekceeBuda 3adapsbl ctanunbl IlaBioBckoii

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PykxoBoaurens [HIMO 3amectutenb qupekropa  dupexrop MAOY COII
YUYUTENEN MaTEMATUKH, 10 YP NelO
UH(OPMATUKU U uM.A.A.3a0apsict.[TaBoBCKO
busuku _ i
[eBuenko A.C

— Ecunenxo T.H.

[Tmennynas JI.A. Pelrenne nenarorn4eckoro coBera
[TpoToxon 3acenanus Ne 1 ot «30» aBrycra2023 r.
IMONel ot «30»
aBrycra2023 r.

PABOYASA ITPOTPAMMA
(ID 574996)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb)

mutst ooyuarommuxcs 10-11 kmaccos

ct. [IaBiaoBckas 2023



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nporpaMMbl 00€ClieYuBaET OBJIAICHUE KIFOYEBBIMU KOMIIETEHIU MM,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKONH 3HAYMMOCTBIO METAlpEeIMETHBIX |
IPEIMETHBIX PE3YyJIbTAaTOB OOYUYEHHUS T€OMETPUM B HANPAaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3yY€HUs JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTue y oOyuarounmxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH T€OMETPUUECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAyK M POJIM MAaTeMaTHYECKOTO MOJICTHUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KauecTB MBIIIJICHUs, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECleYMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a]ad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECCTBEHHYIO POJIb BO
BCEX 00NAcTsIX AESITeNbHOCTH denoBeka. OpHEHTalus 4YellOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXAIOIIEro MHpa, YCJIOBHUE YCHEIIHOTO IMO3HAHHS W aKTUBHOTO
npeoOpazoBaHusi  JAEWCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUAbl y4eOHOM U TPYIOBOM NESITEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyJaromuxcss ~ 4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIE€OMETPUYECKHX 3HaHUN U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
OOy4Jaronuxcst CpeaHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenupuKoNd TEOMETPUHM ¥ HEOOXOAWUMBIC I JKH3HA B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYUTh T€OMETPHUIO Oosee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBIMH  3aJadyaMd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisiroTCS:

 popMUpOBaHUE TIPEACTABICHHS O TEOMETPHUH KaK YaCTH MUPOBON KYJIbTYpPbI
¥ OCO3HaHHE €€ B3aUMOCBSI3U C OKPYXKAIOIUM MUPOM;

e popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BpaIICHUS Kak
O BRXHEUIUX MAaTEMATHYCCKHUX MOJCISX, TMO3BOJIIONINX OMHCHIBATH U
W3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEXKaX, MOJCIISIX U B peabHOM
MUpPE MHOTOTPAaHHUKH U TeJa BPalllCHMUS,;

e OBJIQJICHUE METOJIaMU DEIICHUS 3a/Jad Ha IMOCTPOCHUS Ha HM300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBAaHUE yMEHHUS ONEPUPOBATH OCHOBHBIMH  TIOHATHSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIIEHUSI OCHOBHBIX THIOB 3a/1a4; (OpMUpOBaAHUE
YMEHUS TIPOBOJIUTH HECJIOKHBIC JIOKAa3aTCIbHBIC PACCYKICHUS B XOJE
pelICHUsT CTEPEOMETPHUYCCKMX 3aJad W 3a7ad ¢ TMPaKTHICCKUM
coJlepKaHUEM;

e Pa3BUTHE WHTEJUICKTYAJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH O0yUarommxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUIHOCTH
MBIIIIJICHUS;



e popmupoBaHue (PYHKIHMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU:
YMEHHUE paclio3HaBaTh MPOSIBICHUS I'€OMETPUUYECKUX MOHITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3yYECHHH
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpPMYIUPOBATh UX HA S3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAKTUKO-OPUEHTHUPOBAHHBIX  3a]ad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENTHFHONM OCOOCHHOCTHIO MPOTpPaMMBI SIBJISIETCSI BKIIFOUEHHUE B KypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHMSI, U OTpeIeIEHHBIM 00pa30M OpraHM30BaHHAsA paboTa Ha
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIAPYET MPOTEKAHWE UHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacnpeAci€HHbIM MO TojaM OOyYeHus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUM OOydarolmuXcs, paciuupss u
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IMPOCTPAHCTBE: IIE€pECEKaroluecs,
napajuielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINpPABICHHBIMU CTOPOHAMH; VyIOJd MEXIy NpsSIMbIMH B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM U TUIOCKOCTH: MEPIECHIUKYIJISIPHBIE MPSAMbBIC B
IPOCTPAHCTBE, MpSAMBIE MApPAUICNIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroJl, JIMHEHHBIA Yroia JBYTPaHHOTO  yTJa.
[lepneHaMKyIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepHEHANKYJIISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAS MOBEPXHOCTh PU3MBL. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M TOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHUKU: MOHSITHE MPAaBUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOIA,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tesia Bpalenus

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zyollas M OCh; IUIONMIAJb OOKOBOM M TMOJHOMU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: ocHOBaHUE U BeplliiHA, 00Opasyroias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolle U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 Chephl.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KoMOunanun Tenm BpalleHWss YW MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
koHyca. O0BEM 1mapa u miomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

Ceuenusi mwiMHApa (MapaJUieIbHO MW TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHCHUEM TMPaBUJI JCUCTBUM C BekTopamu. lIpsmMoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMHUKH.
JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSL:
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM TOCTHKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccyXIeHHI;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUN U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; UHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYICCKUX MPOIIECCOB HAa COCTOSIHME MPUPOTHONW M COITUATBHOMN
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/Ibl.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS [HMBHIW3ALMHW; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMbI Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeUCTNGUAMU.

1)  Vuueepcanrvnvie — noznasamenvhwvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

* BBISBIISATh M XapPaKTEPHU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH
OTIpENeNCHUS]  TOHSATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIPUHUMATh,  (OPMYJIMPOBATH W  TPEOOPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

eBBISIBJISITh ~ MAaT€MaTU4YeCKWe€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NPOTUBOpEYMS B (akTaxX, IaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

e ICTIATh BBIBOJBI C HCIIOJI30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUSHUH TI0 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHHS U BBIBOJIBI,

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C YUETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTelbCcKHe 1eiiCTBUS:

e ICTIOJI30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKAN HHCTPYMEHT IO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

o IPOBOINTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBIA KCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHUS,
mpoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MIPOIIECCAMH,

e CAMOCTOSITENBHO (HOPMYIHPOBATH 0OOOIIEHUSI U BBIBOJIBI IO PE3yJbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTAThH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

¢ BBISBIIATH JCPUITUTHI WH(GOPMAITUH, JTAHHBIX, HEOOXOUMBIX I OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1auH;

e BEIOMpaTh WH(OOPMAITUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THIHBIX
BUJIOB U ()OPM TIPECTABICHUS;

e CTPYKTYpHUpPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00ecneuusaom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



e BOCTIPUHUMATHh U (POPMYJIUPOBATH CYKICHHUSI B COOTBETCTBHH C YCIOBHSIMU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
peIIcHUs 3a]]a4l, KOMMEHTHUPOBATh ITOTYYSHHBIN pe3yJIbTaT;

eB XOJIc 0OCYXICHHS 3aJIaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIAaCMOM TEMBI,
poOJIeMBI, perIacMou 3a/1a4uu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC Ha TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTHUX
YYaCTHHKOB JHayiora, OOHApPY)KHWBaTh Pa3IMuyde W CXOJICTBO ITO3WIIHMH; B
KOPpPEKTHOH popMe HopMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

o IPEJICTABJIATH PE3YJIbTAThI PEIICHUS 33J1a4H, SKCIICPUMEHTA, HCCIICIOBAHUS,
MPOCKTA; CaMOCTOSATEIBHO BBHIOMPATh (OpMAT BBICTYIUICHUS C YYETOM
3a/1a4 MPe3CHTAIUN 1 OCOOCHHOCTEH ay AUTOPHH.

CoTpyaHu4decTBo:

e IOHUMATh U MCIOJIH30BaTh MPEUMYIIECCTBA KOMAHIHON W WHIUBUIY ATbHOMN
paboTHl TpU pelieHuH YYCOHBIX 3a/1ad; MPUHUMATH I1€Jh COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  padoTHI,
pacmpenenaTb BUABI PpadOT, TOTOBAPUBATHCA, OOCYXKIATh IPOIECC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS HECKOJBKUX JIFOCH;

e YU4aCTBOBAaTh B I'PYIMIOBBIX (popMax padoThl (00CykaeHHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI WU
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHUBATh KAa4ECTBO CBOCTO BKJIAaJIa B OOMIMNA MPOIYKT IO KPUTEPHIM,
c(hOpMYyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBHS.

3) Vuusepcanvnvie  pecynamueHble Oeticmaus, obecnevusaiom
Gdopmuposanue cCMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranusanus:

e COCTaBJIATH IJIaH, AJITOPUTM PELICHHS 3aJa4l, BHIOUPATH CIIOCO0 PEIICHMUS C
y4€TOM MMEIOIIUXCSI pECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTE,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILIEHUI C yYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMU  TO3HABATEIbHOM  pEeQIEKCMM KaK  OCO3HAHUS
COBEPILIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMHM  CaMOINPOBEPKH, CAaMOKOHTpOJIA Ipolecca H
pe3ynbTaTa pelieH!sl MaTEMaTUYECKOM 3a1a4H;

e PEJIBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAaHHBIX, HAWJEHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJibTaTa LEId M YCIOBUSM, OOBICHSITDH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSIMH: TOUYKA, TIPsIMAsi, TUIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS U3 HHUX IPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh MOHATUSIMU: TTAPALICTLHOCTD M IEPIICHANKYISIPHOCTD MPSMBIX
Y TUTOCKOCTEM.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHSATUAMU: JBYTPaHHBIM yroj, TPaHWU JABYTPAHHOTO YrJa,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHUAB MHOTOTPAHHHKOB (MMMpaMua; TpHU3Ma,
IPSIMOYTOJIBHBIN NapaljIesienumne, Kyo).

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKY; TIPSIMBIE U HAKJIIOHHBIE MIPU3MBI, TTApAJLICICTUTIEbI).

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasimaM WiH
aNITOPUTMaM, TPUMEHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaH/JApTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IIJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXIy
CKPENIMBAIOMUMHUCS ~TPSIMBIMH, MEXIy TPSIMOM H  TUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOIOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATP MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATUSA B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEINU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3zyrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HWIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOSl, BHICOTA IAPOBOTO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpalllCHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalOT.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IAroB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTedIInEe NPOTPAMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE NpHUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYYECHHBIE 3HAHUS HA MPAKTUKE: aHAJU3UPOBAaTh pPEabHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpEM, amnmnapaTa aireOphl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B crepeoMeTpuio 10 0 2
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[TapannenbsHOCTh NPSMBIX U IIOCKOCTEH
3 HepneHamfynﬂpHOCTL OPSMBIX U 12 0 0
IJIOCKOCTEH
4 VYTibl MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1 0
5) MHororpaHHUKU 11 1 0
6 OO6BEMBI MHOTOI'paHHUKOB 0 0
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YIJIbI 1 0
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 2




11 KIIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoabnbsie IIpakTuueckue (pp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl

Tena BpameHus 12 0 0

OOBEMEI TET 5 1 0

BekTopsl 1 KOOPIMHATHI B IPOCTPAHCTBE 10 1 0

[ToBTOpenue, 06001ICHNE, 7 1 0

cUCTEeMaTH3aIlHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Koanuecrso yacos DIeKTpOHHbIE HUPPOBLIE
11/-11 Tema ypoka Beero Kontpoabubie  IIpakTnueckue n3§j::uﬂ o0pasoBaTejbHbIe
padoTbI padoThbI pecypcbl
OCHOBHBIE TIOHSITHS CTEPEOMETPHUU:
1 TOYKa, MpsiMasi, IIIOCKOCTh, 1 0 0
IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHUs: Ha pUCYHKaxX
2 IJIOCKOCTEH, MapajljieNIbHbIX IPSIMBIX 1 0 0
(OTpe3KoB), cepeMHBI OTpe3Ka
3 [TonsTHS: Eepecekarolecs MIOCKOCTH, 1 0 0
nepeceKaroIuecs npsmast v IoCcKoCTh
4 Muororpanauku. M3o0paxenue 1 0 0
MHOT'OI'PaHHHKOB.
N306pakeHne MHOTOrpaHHUKOB Ha
5) IIPOCKIIMOHHBIX YEPTEKAX. 1 0 1
[IpakTuueckas pabora
Ky0, ero pa3Béptku u Moaemnu 0 0
[Mupamuna, e€ pa3BEPTKU M MOJICITH 0 0
AKCHOMBI CTEPEOMETPHUHU U CIIE/ICTBUS
8 1 0 0
U3 HUX
Ceuenue Ky0a MIOCKOCTHIO,
9 MPOXO/SAIIEH uepe3 TpH 3aJaHHbIe 1 0 0
TOYKHU
10 [TocTpoenue ceyeHuit kyba METOIOM 1 0 1

cnena. [Ipakruueckas pabora.




11

B3anmHOe pacnoyioxKeHue NpsIMbIX B
IIPOCTPAHCTBE.

12

13

[TapamienbHble IPsIMBIE B
MIPOCTPAHCTBE; NaPaLICIIbHOCTh TPEX
MIPSAMBIX

HapaJ'IJ'IeJ'IBHOCTB pr[MOﬁ H IINIOCKOCTHU

14

CkpenuBaronecs npsimMble

15

16

VYIuibl ¢ COHANPABIEHHBIMU CTOPOHAMU.
Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

Haxoxzaenue yria Mexxay npsiMbIMU B
MIPOCTPAHCTBE

17

18

19

[TapamienbHOCTD IIIIOCKOCTEMN:
napaielIbHble INIOCKOCTH

CBolicTBa napajuIeIbHBIX TNIOCKOCTEN
[Ipocreiimme NpoCTpaHCTBEHHBIE
(GUrypsl Ha MIOCKOCTH: TETPAdIP, KyO,
napajuleJIenunes

20

21

[TocTpoenue ceuenuii kyba u
napaenenunesa

[TocTpoenue ceuenmii TeTpasapa

22

KonTponbhas pabota no teme "lIpsmbie
Y TUIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTh IPSAMBIX U
m1ocKocTei"

23

IlepnenaukynspHbIC IPSMBIE B
IIPOCTPAHCTBE

24

[TapamnensHble IpsIMBIE,
NEPIECHIUKYIJIAPHBIE K ITIOCKOCTH




25

[Ipu3Hak nepnesauKyIsIpHOCTH IPSAMOM
1 TUIOCKOCTH

26

27

TeopeMa 0 psIMOM ITEPIIEHAUKYJIIIPHOU
IUIOCKOCTH

[TepneHUKyYISIPHOCTD MPSMBIX H
IUIOCKOCTEH

28

[IeprieHIMKYIISIp U HAKJIOHHBIE

29

30

PaccrosiHue OT TOUKM JI0 MJIOCKOCTH

[IepnieHauKyIsp ¥ HAKJIIOHHBIE!
pPacCTOsIHUE OT TOYKH 0 MJIOCKOCTH

31

32

33

[lepnenauKymsip U HaKJIOHHBIE:
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH
[lepieHIUKYyISIp ¥ HAKIIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

Teopema o Tpéx NepneHANKYIApax

34

35

36

[IpoBepounas pabora o Teme
"TlepnieH IUKYISIPHOCTD MPSIMBIX U
IocKocTei”

VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY
IIPSIMOM U INIOCKOCTBIO

Teopema o TpEX NEpNEHAUKYIIAPAX.
Haxoxnenue yriia Mexxay npssMou u
IIJIOCKOCTBIO

37

Pemenue 3aga4 Ha npUMEHEHUE
TEOPEMBI O TPEX MEPHEHIUKYIPax

38

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYTPaHHOTO yTja




39

[lepnenAuKyYJIApPHOCTD TNIOCKOCTEN

40

41

[Ipr3Hak nepneHIMKyJISIPHOCTH ABYX
IJIOCKOCTEN

[IpsamoyrosibHBIN apauieIenune/;
CBOMCTBO TpaHei, pedep, yrioB

42

[IpsAMOYTOIBHBIN NapaICICIUIIE .
CBoliCTBO IMaroHamu

43

44

45

[lepneHAUKyASIPHOCTD MPSMBIX U
IJIOCKOCTEH. YTIIbI MEXKIY NPSIMBIMU U
IJIOCKOCTSIMU

KoHTposbHas pabota 1mo Temam
"[leprieHAUKYISPHOCTD MPSAMBIX U
miockocteil" u "Yriael MeXIy NpSIMbIMUA
U INIOCKOCTSIMU "

[TousTue MHOTI'OrpaHHHUKA, OCHOBHBIC
OJICMCHTBI MHOT'OI'paHHUKA.

46

[Ipu3ma: N-yronpHas pu3Ma; rpaHu U
OCHOBaHUS IIPU3MBI; IIpsIMasi U
HAKJIOHHAs IPU3MBbI; OOKOBasl U MOJIHAS
MIOBEPXHOCTD MTPU3MBbI

47

48

[Tapannenenunen, NpsAMOYTOJIbHBII
napaiesienune]] 1 ero CBOMCTBa

[Mupamuaa: N-yronpHasi nupamuia,
IpaHd U OCHOBaHME MMPAMMU/IBL;
OOKOBas U MOJIHASI TIOBEPXHOCTh
MUPaMUJIbI; TPABIIIbHAS U yCEUEHHAS
nupamMuza

49

HpaBI/IHBHBIG MHOT'OT'paHHUKU: TIOHATUC




50

IIPaBUJIBHOI'O MHOTOTPaHHUKA,
IpaBUIbHAS IPU3Ma U NIPABUIIbHAS
NUpaMu/Ia; IpaBUibHAs TPEYroabHasl
nUpamuia v NpaBUIbHBIN TETPAdAP;
Ky0

IIpencrasieHue o NpaBUIBHBIX
MHOT'OIpaHHHMKAX: OKTa’31p, JOAEeKadIp
U UKOCAdIP.

51

CumMeTpHs B IPOCTPAHCTBE:!
CUMMCTPUSA OTHOCHUTCIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IUpaMUIAX,
napajenenunenax, NpaBuIbHbIX
MHOTOTpaHHHUKaX

52

Brruncnenue di1eMeHTOB
MHOTOT'PAaHHUKOB: p&Opa, JuaroHam,
YTJIBI

53

[Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOM MPU3MBI,
IJIOIIAlb OCHOBAHMI, TEOpEMA O
OOKOBOM TTOBEPXHOCTH MPSMOM MPU3MBI

54

55

[Tnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH TIPABMIILHOM ITHPaMUIBI,
Teopema O TUIoMAau OOKOBOM
MTOBEPXHOCTH YCEUYEHHON TUPAMU/TBI

KonTpomnpHas pabota mo Teme
"MHuororpaHHuku"

56

TTonsarue 00 00BéMme. CBolicTBa
00BEMOB




O06BEM KyOa, TPSIMOYTOIBHOTO

57 1 0 0
napaieNenue/a.
58 O06BEMCOCTaBHOTOMHOT OTpaHHHUKA 1 0 0
59 O0BEM 1 TUIOIIAb TOBEPXHOCTH 1 0 0
COCTaBHOT'O MHOTOTPaHHHKA
60 O0BEM TUpaMHUTBI 1 0 0
61 O0BbEM TPU3MBI U TUPAMU/IBI 1 0 0
62 Brruncinenneo6bpéMoBTEN 1 0 0
63 O0BbEMBI MHOTOTPaHHUKOB 1 0 0
KonTtponpsHast pabora o Teme
64 [TpoBepounas pabora "OOBEMBI 1 0 0
MHOTOTPaHHUKOB"
[ToBTOpEeHnue, 06001EeHNE
65 cucreMatu3anus 3HaHuil. [loctpoenne 1 0 0
CE€YEHUI B MHOTOI'PAHHUKE
[ToBTOpenue, o6o0IIeHNE
crucTemMaTu3alus 3HaHui. Beruucnenue
66 pacCTOSTHUN: Mexfny JIBYMSI TOYKAMH, OT 1 0 0
TOYKH JIO TIPSIMOH, OT TOYKH 10
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIIMUCS
PSIMBIMH
67 HToroBast KOHTpOJIbHAS paboTa 1 1 0
[ToBTropenue, 0000IEHNE
cucTeMaTH3anus 3HaHui. Beruucnenue
68 YTJI0B: MEXIY CKPELIMBAIOIIUMHUCS 1 0 0

OPSAMBIMU, MEXKAY MPSMON U
IJIOCKOCTBIO, IBYTPaHHBIX YTJIOB, YTJIOB
MEXy TIIOCKOCTSIMU




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PecypcChl

Cdepa u map: neHTp, pajanyc,
JaMeTp; TUIOIIAb
MIOBEPXHOCTH Cephl
B3aunmHoe pacrionoxxeHue
cdephl U TIOCKOCTH;
KacaTeJbHast IIIOCKOCTh K
cdepe; mromanb chepsl
N3o0pakenue cdepsl, mapa Ha
wiockocTd. CedeHus mmapa

[unusapudeckas TOBEPXHOCTb,
o0Opa3yronye HUIHHIPUIECKON
MOBEPXHOCTH, OCh

HUJIUHAPUYECKON TOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroIias u
0Cb; IIJI0IaIb OOKOBOH U
MOJTHOM MOBEPXHOCTHU

N3o0pakenue mumHIpa Ha
mockocTH. Pa3zBéprka
mrHIpa. CedeHus MIMHIpa
(TTOCKOCTHI0, TTApaATIeTEHOM
WIH TIePICHIUKYISIPHON OCH
HUAJTUHIPA)




Konnueckas noBEpXHOCTB,
oOpasyrolre KOHUYECKOn
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

Konyc: ocHOBaHue u BepMHa,
00pa3ymolas ¥ 0Ch; IJIOMA/b
OOKOBOM M IMOJTHOM
MOBEPXHOCTHU

VY ceu€HHBbIN KOHYC:
00pa3ymolue u BHICOTA;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

10

N306paxkenue koHyca Ha
mIockocTh. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTBIO,
MapasuieIbHON OCHOBAaHHMIO, U
IUIOCKOCTBIO, MMPOXOAIIEH
Yyepe3 BEPLINHY)

11

12

13

14

KoMOuHarws Ten BpameHus u
MHOTOTPaHHUKOB
MHororpaHHuK, ONMCaHHbIA
okoJto chepsl; chepa,
BITMCAHHAs B MHOTOTPAHHUK HJTU
B TEJIO BPAIICHUS

ITousitue 06 00béMe. OCHOBHBIE
CBOIicTBa 00BEMOB TET

OO0BEMIIUIMHIPA, KOHYCA

15

O06BEéM mapa u miomaas cheps




16

17

ITomo6HEbIe Tena B
npoctpancte. COOTHOIICHUS
MEX]Ty TUIOIAISIMHU
MOBEPXHOCTEH, 00bEMaMuU
IMONOOHBIX TEN

KonTtponbHas pabora mo Temam
"Tena Bpamenus" u "OO0beMbl

TCJI

18

19

20

BekTop Ha miiockocT U B
IIPOCTPAHCTBE

CrnokeHne U BEIYUTaHHE
BCKTOpPOB

YMHOXEHUE BCKTOpa HAa YHUCJIO

21

22

23

24

Pa3znoxxenne BekTopa 1o Tpém
HEKOMILUIAHAPHBIM BEKTOPaM.
[IpaBuio napasmenenumnena

Pewienue 3anad, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUN
C BEKTOpaMu

[IpsimoyromnpHas cucreMa
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3a1auu B
KOOpJMHATax

Yroa Mexay BEKTOpamH.
CkansgpHO€E MPOU3BENECHNE
BEKTOPOB

25

Brruncnenue yrioB Mexy




MMPAMBIMU U IINIOCKOCTSAMU

26

27

28

KoopauHatHo-BeKTOpHBIN
METO/I TIPU PEIICHUH
reOMETPUUYECKHX 3a/1a4

KonTponbhas pabota no teme
"BekTopbl 1 KOOPAUHATHI B
npocTpaHcTBe"

IToBTOpEHME, 0000IICHUE U
cUcTeMaTH3aIlHs 3HaHUH.
OcHoBHble GUrypsl, GakTsl,
TEOPEMBI Kypca IUIaHUMETPHH

29

[ToBTOpeHnue, 0600IMICHNE 1
CHCTeMaTH3alus 3HAHUH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpeMBbI Kypca INIaHUMETPHH

30

[ToBTOpenue, o6odIIEHNE 1
CcHUCTeMaTU3alrs 3HaHU.
3ajaun IaHUMETPUU U METOIbI
UX pEeLEHUs

31

[ToBTOpenwue, 0600IIEHNE U
cHUCTeMaTU3als 3HaHU.
3amaun IIaHUMETPUH H METOIBI
WX pelIeHUs

32

[ToBTOpenwue, 0600IIEHNE 1
CcUCTEMaTU3alus 3HaHUM.
OcHoBHbIe GUTypHl, GaKThI,
TEOpPEMBI Kypca CTepeOMETPUH

33

Wrorosast KoHTpoJBbHASA paboTa




34

[ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3aIlusl 3HAHUH

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTtuka: anredpa 1 Hagajga MaTeMaTHYECKOTO aHaJIN3a, FTEOMETPHUS.
['eometpust 10-11 kiaccsl : yueOHUK Ui 00111€00pa30BaTENbHBIX OPraHU3ALNN

0a30BbIit 1 yriryosennbiit ypoBuu /JI.C.Atanacsas u ap. M. : [IpocBemienue

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

Marematuka: anredpa 1 Hadaja MaTeMaTHYECKOTO aHAJIN3a, TE€OMETPHUS.
['eomerpus 10-11 kimaccrl : yueOHUK Uil 00111€00pa30BaTEIbHBIX OPraHU3ALNMN

0a30BbIi 1 yriyosneHHbl ypoBuu /JI.C.ATanacsH u ap. M. : [IpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET



MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MuHucTepcTBO 00pa30BaHUNA, HAYKH U MOJIOAEKHOM MOJIUTUHKH
Kpacnonapckoro kpas
MyunuuunaasHoe oopasoBanue I1aBjioBckuil paiioH
MyHuuMnajJbHOe aBTOHOMHOE
o0meoOpa3oBare/bHOE yUpPeKICHUE
cpeaHsisi 001eo0pa3zoBarTeibHas mKkoJaa Nel(

UMeHH AJiekcest AjiekceeBuda 3adapsbl cranunbl IaBiioBckoi

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
PykxoBoaurens [HIMO 3aMecTuTenb qupekropa  aupektop MAOY COILI
y4yuTelIe MaTeMaTuky, 1o YP NelO um. A.A.3abapswi cT.
uHhOpMaATUKU U HU3UKU [TaBnoBckou
[IeBuenko A.C

[Tmennynas JI.A Ecunenko T.H
npotokon 3aceganus [LIMO npuka3 Nel ot «31»
Nel ot «30» aBrycra2023 r. aBrycra2023 r.

PABOYAS ITPOTPAMMA
(1D 590077)

yueOHoro npeamera «BeposTHOCTb U CTATUCTHKA
(ba3oBblil ypoBeHb)

s ooyuarormmmxest 10-11 kmaccoB

Crt. [IaBiaoBckas 2023 r



MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «BeposSTHOCTP H CTaTHUCTHKa»
0azoBoro ypoBHs s oOydwarommxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYZAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTa CPEIHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEABSIBISIEMBIX K MaTeMaTHYECKOMY OOpPa30BaHUIO, W TPATUIHMN POCCHICKOTO
oOpazoBanus. Peanm3zaims mporpaMmbl 00OECIICYMBACT OBIIAJICHUE KIFOUEBBIMU
KOMITETCHIIUSIMHA, COCTABJISIFOIIUMH OCHOBY JIJISI CAaMOPA3BUTHUSI M HEMPEPBIBHOTO
00pa3oBaHus, EIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO U TIO3HABATEIBHOTO
Pa3BUTHS TMYHOCTH O00YJAFOIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M cTaTUCTHKa» 0a30BOTO YPOBHS SIBIISIETCS
IPOAOKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mmikoJyibl. Kypc mpenHasHadeH uisi GopMupoBaHHUS Yy OOydarouuxcs
CTaTUCTUYECKOW KYJbTYpbl M IIOHMMAaHHS POJIA TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsi U3yUYEHUs CIIyYaWHBIX COOBITHM, BETUYHH U
npoueccoB. Ilpu u3ydeHunm kKypca oOOramaroTcs MNPEACTABICHUS YYalllUXCs O
METO/IaX MUCCIEAOBAHMS U3MEHUYMBOIO MHUPA, PA3BUBACTCS TOHUMAHUE 3HAYNMOCTH
¥ OOIIHOCTM MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMIIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHWE 3HAHUMW, MOJTYYEHHBIX MPHU
M3Yy4YEHUH Kypca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUMN O CIIyYalHBIX
BEJIMUMHAX M B3aUMOCBS3SX MEXKJYy HHUMHM Ha BAXKHBIX IPUMEpaAX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIET0 MUPA.

B cooTBeTrcTBHMM € yKa3aHHBIMH LIENSIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJIbI HAa 0a30BOM YpPOBHE BBIJIEICHBI
CIIEYIOIllMEe OCHOBHBIE cojepxkaTeibHble JHUHUU: «CiydaliHble COOBITHA MU
BEPOSATHOCTUY, «CiydailHble BETUYUHBI U 3aKOH OOJIBIITUX YHCEID).

BaxHyro d4acth Kypca 3aHMMAaeT HM3y4eHUE TIE€OMETPUYECKOTO U
OMHOMMAJILHOTO pacIpe/iesieHnii U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMHU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICIICHUSIMHU.

Copnepxxanve nuHUM «CiydailHble COOBITHSI W BEPOSITHOCTHY»  CILYXKUT
OCHOBOM JjIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXIY 3HAUCHUSIMU CIIyYailHbIX BEJIMYMH, a TAKXKE ATa JMHHUS HEO0OXOJIMMa Kak
0aza I W3ydeHHUs 3aKoHAa OONbIIUX YuceNl — (yHIAMEHTAIBHOTO 3aKOHa,
JNEHCTBYIOIIETO B TMpPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTEeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBFHBIM UCIIOJIB30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIYyYalHBIMH  BEJIMYMHAMU,
aKIEHTUPYIOT BHUMAaHHWE IIKOJIHHUKOB Ha OMHCAHWW M HM3YYEHUH CIyYalHbIX
SIBIICHUH C MOMOIIBI0 HEMPEPBHIBHBIX (QYyHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
NOKa3aTeIbHOMY ¥ HOPMAJIBHOMY PAaclpeleiCHUs M, MPH 3TOM MPEIIoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuaia 0e3 [0Ka3aTeNbCTB IMPUMEHSIEMbIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha wusyuenue kypca «BeposSTHOCTp W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COJEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W gauarpamm. CpeaHee
apudmeTnyeckoe, MeaMaHa, HaWOOJbIIEe M HAUMEHbIIEE 3HAYCHHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

Ciy4aiiHble SKCIEPUMEHTHI (OTBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BeposiTHOCTH ~ coObITui.  CiyyaliHble  ONBITBI € PaBHOBO3MOXKHBIMU
DJIIEMEHTapHBIMU  COOBITUSIMU.  BepodTHocTH  CcOOBITUH B OmbITaX  C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia cI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydaliHOTO
skcrepumenTa. @opmylia MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHSI.

KomMOunaropHnoe npaBuio ymHoxkenus. [lepecranoBku u dakropuan. Yucio
coueranuit. Tpeyronpuuk [Tackans. ®opmyna 6uHoma HproToHa.

bunapHbIil ciy4aiiHbli ONBIT (MCIBITAHKE), YCIIEX U HeyAada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX HUCTIIBITAHUN bepHyIn.

CnyuaitHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM YHCIE, F€OMETPUYECKOE H
OMHOMHAIILHOE.

11 KJIACC

UucnoBble  XapaKTEepUCTUKUA  CIy4YalHBIX BEJIMYMH: MaTEMaTHYECKOE
OXKUJAHUE, JUCHEPCUs U CTAaHAAPTHOE OTKIOHEHHWE. IlIpumepsl mNpuMeHeHUs
MAaTEMATHYECKOr0 OXXHUIAHHs, B TOM YHUCJIE B 33Ja4ax U3 IOBCECIHEBHOW YKU3HU.
Matematuyeckoe oxujaHue OWHAPHOW ClydalHOW BelMUYuHBI. MaTeMaTtudeckoe
OXXMJAHUE CYMMBl CIy4YalHBIX BEJIMYMH. MareMaTudyeckoe OXUJAaHUE U
JUCIIEPCHS TEOMETPUUECKOTO M1 OMHOMHUATILHOTO PACTIPEETCHHM.

3akoH OOJBIIMX 4YHCE M €ro pojib B HayKe, MNPUPOAE U OOIIECTBeE.
Br160opouHbIii METOI HCCIIEeOBAaHUM.

[Ipumepsl HENpEpBIBHBIX ClOy4alHbIX BenuuuH. [loHsATHE O IIOTHOCTH
pacripeneneHus. 3aiauu, NpUBOASIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue
O HOPMAaJIbHOM PACIPEACICHNH.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaTbl OCBOEHHS MpPOrpaMMbl y4eOHOro mpeaMera
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHHMH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; UHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIH BHIOOD
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYCCKUX 3a/1a4 MAaTEeMAaTHICCKOW HAIIPABIICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIlEe Ha NMPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHUM JUId pEIICHUs 3a1ad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAaKTHUK{, TOHHMMAaHHUEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIISITH TPOCKTHYIO M HCCIEIOBATECIBCKYIO ICSTEIHHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeUCTNGUAMU.

1)  Vuueepcanrvnvie — noznasamenvhwvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA — OKPYHCAUieeo0  Mupa;  NpuMeHeHue  J10SUYEeCcKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBbletornuyeckue1encTBus:

* BBISIBIISATh M XapPaKTEPHU30BATh CYIICCTBCHHBIC MPU3HAKA MATEMAaTHYCCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH
OTIpEJICNICHUS]  TOHATUH; YCTAHABIIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIpUHUMATh,  (OPMYJIHPOBATH HW  NPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

eBBISIBJISITh ~ MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
NPOTUBOpEYMS B (akTaxX, IaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e ICTIATh BBIBOJBI C HCIIOJI30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUECHUH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHHS U BBIBOJIBI,

e BEIOMpATh CMOCOO pelieHus y4eOHOW 3adauM (CpaBHHMBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C YUETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiicTBUS:

e ICTIOJI30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKAN HHCTPYMEHT IO3HAHUS;
dbopmyIupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTUBOpEUYUE, MpoOIieMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

¢ IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHUS,
mpoliecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MIPOIIECCAMH,

e CAMOCTOSITENBHO (HOPMYIHPOBATH 0OOOIIEHUSI U BBIBOJIBI IO PE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

¢ BBISIBIIATH JCPUITUTHI WH(GOPMAITUH, JTAHHBIX, HEOOXOIUMBIX JIJIsi OTBETAa HA
BOIPOC U JJIsI pEIICHUS 3a/1auH;

e BEIOMpaTh WH(OOPMAITUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATHU3UPOBATh W HHTEPIPETHPOBATH HH(POPMAIIUIO Pa3THIHBIX
BUJIOB U ()OPM TIPECTABICHUS;

e CTPYKTYpHUpPOBaTh MHPOPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



e BOCIIPUHUMATHh U (POPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C yCIOBUSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pEIIeHUs 3a/1a4¥, KOMMEHTHPOBATh TIOJTYUYEHHBIN Pe3yJIbTaT;

B X0J/i¢ 0OCYXJICHHUS 33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
poOJIeMBI, perIacMou 3a/1a4uu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC Ha TIOUCK
pEIICHHs; COIMOCTaBISATh CBOWM CYXIEHHUS C CYXICHHSIMH JIPYTHUX
YYacCTHUKOB JHAliora, OOHApYKMBaTh Pa3U4Me U CXOJCTBO IO3UIIMH; B
KOpPEKTHOH popme PopMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHUS,

o IPE/ICTABIISATh PE3YJIbTATHI PEUICHUS 3a/la4uH, SKCTICpUMEHTA, UCCIICIOBAHHUS,
MPOEKTA; CaMOCTOSATEIBLHO BBHIOMPATh (POpMAT BBICTYIUICHUS C YUETOM
3a/1a4 MPe3CHTAIUN 1 OCOOCHHOCTEH ay AUTOPHH.

CoTpyaHu4decTBo:

e IOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYaJIbHOM
paboTHl TpU pelieHuH YYCOHBIX 3a/1ad; MPUHUMATH I1€Jh COBMECTHOMN
NEATeTbHOCTH, IUIAHUPOBATh OPTaHW3AlMI0 COBMECTHOW  paboThI,
pacmpenenaTb BUABI PpadOT, TOTOBAPUBATHCA, OOCYXKIATh IPOIECC U
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

e Y4aCTBOBATh B TPYNMOBBIX (popmax padoThl (0OCYKaeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHble Oeticmaus, obecnevusaiom
dopmuposanue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOSE TULHOCIU.
Camoopranusanus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauM, BBIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

eBJIAJICTh HAaBbIKAMU  [MO3HABATEIBHOM  peQeKCuH KakK  OCO3HaHHs

COBEPILIAEMBIX JNEHCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJbTaTa peleHus MaTeMaTUYeCKOn 3a/1auu;

e IPEJIBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTH MPU PEIICHUU 3aJauH,

BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBHUE pe3yibTaTa LEJIH W YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAWTh OMIMOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHbBIIIEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMHU: CIYYaHHBI SKCHEPUMEHT (OMBIT) U CIy4YalHOE
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMM B M3YUYEHHBIX CIIydalHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: TIEpPECEUYEHUE M OOBEAHMHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTHUBOIOJOXKHOE JaHHOMY  COOBITHIO;
I0JIb30BaThCS AuarpaMMamMu Jiliepa U GpOpMyJIoN CIIOKEHUS BEPOSATHOCTEN MpHU
pelIeHny 3a1ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOATHOCTh, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBHUJIA YMHOXKEHHS, C MOMOIIbIO JepeBa
CIIy4allHOTO OMbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NPU PELLIEHUH 3a/1a4.

OnepupoBaTh MNOHATUSIMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJdaya; HaxXOJUTh BEPOATHOCTU COOBITHII B cepuu
HE3aBUCUMBIX MCHBITAHUMN 10 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydaiiHas  BEJIHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEW, IMarpaMMa pacIipeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIYYallHOM  BEJIMYUHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO JUarpaMm.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIyYaWHOW BEJIWYMHBI HAXOIWTH
MAaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

WmeTb npeAcTaBieHe O 3aKOHE OOJIBIINUX YHCEIL.

HNmeThs npencTaBiieHue 0 HOPMAJIbLHOM PaCIpEICICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuvecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
(ungposbie)
n/m TeMIporpammbl Bcero KonTtpoubnbiepadorsl  I[IpakTnuecknepadoTbl
o0pa3oBaTe/bHbIEpeCypChI
[IpeacraBnenue n1aHHBIX U
1 P 4 0 0
onucaTelbHas CTAaTUCTHKA
CaiyualiHble ONBITHI U CITydaiiHbIE
COOBITHUS, OTIBITHI C
2 ’ 3 0 1
PaBHOBO3MOKHBIMU
3JI€eMEHTapHBIMU UCXO0JIaMU
Onepanuu Hag COOBITUIMU
3 P o 3 0 0
CII0)KEHHE BEPOSATHOCTEN
VYcnoBHas BEpOATHOCTb, IEPEBO
4 CIIy4alHOTO OmbITa, (hopmyJia 6 1 0
ITOJIHOW BEPOSITHOCTH U
HE3aBHCUMOCTh COOBITUI
5 O1eMeHTBIKOMONHATOPUKH 4 0 0
Cepun
6 P . 3 0 1
IIOCJIEI0BATEIbHBIXUCTIBITAHU I
CityyaliHBIEBETMYUHBI 1
7 g 6 0 0
pacnpezeneHus
Oo6o06menue u
8 . 5 1 0
CHUCTEMAaTU3alMsI3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 5 9
[NPOT'PAMME




11 KIIACC

N KounyecTBOoYacoB DJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undgposbie)
n/ Bcer  KoHTposbHBIEPa0O IIpakTuyeckuepado
TEeMIIPOTrPaMMbI o0pa3oBaTebHbIEpeCyP
n 0 ThI ThI
Chbl
1 MaremaTruecKkoeoKuaaHueCcTyYaiiHOMBeTnY 4 0 0
WHBI
5 Hucnepcust u cTaHAapTHOE OTKJIOHEHHE 4 0 1
CIIy4allHO! BEJIUYHHBI
3 3aKOHOOIBITUXYUCEIT 3 0 1
4 HenpepsiBHbBIECTyYaiiHBICBETUYUHBI 5 0 0
(pactipeneneHus)
5 HopmanbHoepacmnpenenenus 2 1 1
6 HOBTOPCHHG, 000011IeHIe U CUCTeMATHU3aIlH 19 1 0
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 34 9 3
[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHTpoJibHbIE

padoThI

IIpakTHYeckue

padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpencraBiaeHre JaHHBIX C TOMOIIBIO
Ta0JIHI U THArpaMM

Cpennee apudmernueckoe, MeIuaHa,
HauOoJbIlIee U HANMEHbIIIEe 3HAUCHUS,
pa3Max, TUCHepcusi, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

Pazmax, nucniepcusi, ctangapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

Cpennee apudmeTndyeckoe, MeIMaHa,
HauOOJIbIIIee U HAMMEHBIIICE 3HAYCHUS,
pa3max, TUCTIepCHsl, CTAaHIAPTHOE
OTKJIOHCHHEC YHUCIIOBBIX Ha60pOB

CrnyuaiiHble S9KCIIEPUMEHTHI (OTBITHI) U
Clly4aiiHble COOBITHS. DJIeMEeHTapHbIE
COOBITHS (MCXO/bI)

BeposiTHOCTB ciTydaifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHA

BeposiTHOCTB ciiy4aifHOTO COOBITHSI.
[TpakTyeckas pabora




Onepanuu Haa COOBITHAMHU:

8 nepeceveHue, 00beTMHCHUE COOBITHH, 1 0 0
MIPOTUBOMOJIOKHBIE COOBITHSL.

9 Onepanuu Haa cOObITHAME. [lnarpammbl 1 0 0
Ditnepa

10 dopMya CI0XKEHHUS BEPOSITHOCTEH 1 0 0
YcioBHAsS BEPOSTHOCTD. Y MHOKEHUE

11 BeposTHocTel. [lepeBo ciydaiiHOTO 1 0 0
JKCIIEPUMEHTA

12 JlepeBo CiydaifHOTO SKCTIEpUMEHTa 1 0 0
YcnoBHas BEpOATHOCTh. Y MHOXKEHHE

13 BeposaTHocTel. [lepeBo ciydaiiHOTrO 1 0 0
JKCIIEPUMEHTA

14 dopmyia OTHOI BEpOATHOCTH 1 0 0

15 Pemnrenue 3anau Hua MIPUMEHEHHUE 1 0 0
(hOpMyJIBI TIOTHOM BEPOSTHOCTH.

16 ®opMyia OJIHON BEPOATHOCTH. 1 0 0
He3zaBucumeble coObITUs

17 KonTtponsHas pabora 1 1 0

18 KomOuHaTopHOE MpaBUIIO0 YMHOKEHUS 1 0 0

19 [epecTanoBKkM U pakTOpHaT 1 0 0

20 Uucno coueranuit 1 0 0

21 Tpeyronpnuk ITackansa. @opmyna 1 0 0
o6unoma Herorona
bunapHsIii cy4alHBIN OIBIT

99 (ucmpITaHme), yCIEX U HEyAaua. 1 0 0

HeszaBucumelie ncnbiranus. Cepust
HE3aBHCHUMBIX UCIBITAHUHN J0 TIEPBOTO




ycrexa

Cepusi HE3aBUCUMBIX UCIIBITAHUI

23 1
bepuymm
Cepust HE3aBUCHMBIX UCTIBITAHUMN.

24 [IpakTrueckas paboTa ¢ HCIIOJIb30BaHUEM 1
JIEKTPOHHBIX TAOJIUI]

25 Cryyaiinast BelIM4nHa 1

26 Pacnpenenenue BeposTHOCTEN. 1
Jwnarpamma pacnpenesieHus

97 Crnyuaiinele BennunHbl. Cymma u 1
IIPOU3BEACHUE CIYyYalHbIX BEIMYUH

28 CyMmMa U Ipou3BeACHUE CITyYalHbIX 1
BEJIMYMH

29 [Ipumepsl pacnpeneneHni. 1

30 [Ipumeps! pacnipeneneHnii, B TOM YHCIIe 1
reoMeTpHuecKoe U OMHOMHUAIBHOE

31 [ToBTOpenue. @opmyJia MOITHON 1
BeposaTHOCTH. HezaBucumble coObITUS

30 IToBropenue. Tpeyronsauk [Tackans. 1
dopmyna bunoma HproToHa

33 HToroBast KOHTpOJIbHAS paboTa 1

34 [ToBTOpenue, 00001IEHNE U 1
CUCTEeMaTH3alusl 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

[ToBTOpenue, 060061IeHNE,
CHCTEeMaTH3allus 3HAaHUH.
Cry4aifHble OTIBITHI M BEPOSATHOCTH
cirydaitHbIX coObTHil. Cepun
HE3aBHCHUMBIX MCITBLITAHUH

[ToBTOpeHue, 06001eHNE,
CHCTEeMaTH3allus 3HAaHU.
CrnyyaiiHbIe OIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObiTuil. Cepun
HE3aBUCHUMBIX UCITBITAHHUHA

[ToBTOpenue, 06001IEHNE,
CHCTEeMaTH3allus 3HaHUH.
Cry4aifHble OTIBITHI M BEPOSATHOCTH
ciy4aiHbIX coObiTuil. Cepun
HE3aBUCUMBIX HCIILITAHUI

[ToBTOpenue, 0600IIEHNE,
cHCTEMaTH3aINsI 3HAaHUH.
CityyaliHbI€ OTBITHI M BEPOSITHOCTH
ciy4aiiHbIX coObiTuii. Cepun
HE3aBHCUMBIX HCIILITAHUI

[Ipumeps! npuMeHeHust
MaTEMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, JIOTEpEs)




MartemMaTuueckoe OXKNJaHUC CYMMBI
CHy‘IﬂﬁHBIX BCJIIMYHH

MaremaTruyecKoe OKHUIaHuE
reoMCTpHUICCKOIro u 6I/IHOMI/I2UILHOF0
pacrpeeneHuin

MaremMatnueckoe 0KHUIaHHue
reOMETPUYECKOTO 1 ONHOMHATILHOTO
pacrpeeneHui

HI/ICHepCI/IH H CTAaHAAPTHOC
OTKJIOHCHHC

10

Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE

11

12

Jlucriepcuu reoMeTpu4ecKoro u
OMHOMUAIBHOTO PACIIPEeIETICHUS
[TpakTryeckas pabora c
HCIIOJIb30BAaHNUEM DJIEKTPOHHBIX
TabnuI

13

3aK0H OOIBIINX YHCEIL.
Br100opouHbIif METOT UCCIIEIOBAHUIA

14

15

16

3aK0H OOMBIINX YHCE.
Br100pouHBIif METOT MCCIIETIOBAHUIA

[IpakTuueckas pabota ¢
WCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJIAILL

WroroBas koHTpoJsibHas paboTa

17

[TpumMepb! HEMTPEPBIBHBIX CIyYaiHBIX
BeMUYMH. DYHKIUS ITIOTHOCTH
pacnpenenenus. PaBHomepHoe




pacIpeiesieHHe U €ro CBOMCTBA

18

19

20

21

[IpuMeps! HeNPEpBIBHBIX CIIyYalHbIX
BeJMMYuH. OYHKIUS JIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacIpeiesieHHe U €ro CBOMCTBA
3ajaun, IPpUBOASAIINE K
HOPMAaJIbHOMY PACIPECICHUIO.
@yHKIMS INIOTHOCTU U CBOMCTBA
HOPMAJILHOTO pacipeacsieHus

[IpakTnueckas padbota ¢
HCII0JIb30BAHUEM JICKTPOHHBIX
TalJIuI

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3aIUs 3HAHUI.
OmnucarenpHas CTaTUCTHKA

22

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAHUH.
OnucarenpHas CTaTUCTUKA

23

[ToBTOpenue, 0600IIEHNE U
cucreMatusanus 3Hagui. OIBITH ¢
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU
COOBITUSIMHA

24

25

[ToBTOpeHUe, 06001IeHNE 1
cucreMatu3anus 3Hagui. OIBITE ¢
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHA

[ToBTOpeHmEe, 06001IIeHNE 1
cucTeMaTu3anus 3HaHHM.




26

27

Brrunciienue BeposTHOCTEM
coOBITHH C TpUMEHEHUEM HOPMYTT U
rpadUyecKuX METO/I0B
(xoopauHaTHas npsAMas, IepeBo,
auarpaMmma Disepa)

[ToBTOpeHUE, 0600IICHNE 1
CUCTEeMAaTH3alusl 3HAaHHH.
Brruncnenue BeposiTHOCTEH
COOBITUI C IPUMEHEHUEM GopMyIT U
rpadUyeCcKuX METO/I0B
(xoopauHaTHas npsAMas, 1epeBo,
nuarpamma Disepa)

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTHu3alus 3HaHUH.
Brruncnenue BeposiTHOCTEH
COOBITUH ¢ IPUMEHEHUEM PopMyJT U
rpaduyecKuX METO/10B
(xoopauHaTHas npsAMas, 1epeBo,
nuarpamma Disepa)

28

[ToBTOpeHue, 06001mIEeHNE 1
cHCTEMaTH3aINsI 3HAaHUH.
Brrunciienue BeposiTHOCTEM
COOBITUH C IPUMEHEHUEM PopMyJT U
rpadUyecKuX METO/10B
(xoopauHATHAS MpsiMast, 1EPEBO,
auarpamma Diinepa)

29

[ToBTOpeHue, 0600IEeHNE U
cucTeMaTH3alis 3HaHUH.
CityualiHble BEJIMYMHBI




pacnpeeneHust

30

31

32

33

[ToBTOpeHuEe, 0600IIEHNE U
CHCTeMaTHu3alus 3HaHUM.
Crny4aiiHble BETUYUHBI U
pacnpeeneHus

[ToBTOpeHue, 0600IIEHNE U
CHCTEMAaTH3allMsl 3HAHUIA.
MaremaTndeckoe 0KHIaHue
CIIy4aiiHOM BEJTMYUHBI

IToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTHU3alMsl 3HAHUIA.
MaTteMmaTH4ueCcKOe OKHIAHHE
CIIy4aiiHOM BEJTMYUHBI

Hrorosas KOHTPOJIbHAA pa60Ta

34

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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