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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JIUUYHOCTUA O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllMecs OBJIaJ€BAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTeMaTHIECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTapIledl IIKoJie Yydarluecs
MOJTy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS HA TMPOTSHKEHHH JBYX JIET
oOyuyeHusi B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEeMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxkaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
VICIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIE yMEHNS HCTIOJIB3YOTCS IIPU UCCIEN0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaxXOXJIE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTBHI JUISI PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETAeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIMUMHAMU, HCCIEAOBaTh MOJy4YeHHbIe (DYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHIO aJNTOPUTMUYECKOTO MBIIUICHUSA, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi cojaepkaTeibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHUTyallui,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMATHKU Kak
HayKH, U UX aBTOpax.

CopepxarenpbHO-METOAUYECKasl TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE TUCUUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VWHTEPHPETAUN NOJyYECHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJbIA
U3 pa3JeNoB IIPOrpaMMBbI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucsia ¥ BIYMCICHUSA

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ell U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHBIX OTpacieu
3HAHUU U PEATBbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1enbiM  nokazareneM. CranpaptHas  ¢opMma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(PMETUIECKUMHU KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

IIppuMeHeHne ypaBHEHMM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara Jjisi ONMUCAaHUS pPealbHbIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ palMoOHAJIBHBIM MTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpaBHEHHS U1 HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CHUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKiuu. HaunGosnblnee u HauMeHblee
3HaYeHUE (PYHKIIMU HA TIPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOJHOM JUIA HAXOXKACHUS HAWJIY4IEero pEIICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no popmyne Hetorona—JleliOHuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHHUS Pa3IUYHBIX CTPYKTYp, SBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTI)KCHUM B JIPYrUX HayKaX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsi 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBOro U 0e30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BOCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeir mnpodeccur W peanu3oBbIBATb COOCTBEHHBIC >KHU3HEHHbBIC ILIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHMMAHHUEM BIUSHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
0o0JaCTH  OKpYXKaromel cpeapl, IUIAaHUPOBAHMUSI TOCTYNKOB M OIEHKH UX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW AESITENbHOCTH, ITAloB €&
pPa3sBUTUS M 3HAYUMOCTH JUIsl PA3BUTUS LMBWIW3ALMHU; OBJIAJACHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OetiCMBUSMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

* BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIaCCU(UKAIMK, OCHOBAaHUSA /i OOOOIICHHWS W CpaBHEHUS, KPUTEPHH
MIPOBOJIMMOTO aHAJTN3A;



¢ BOCIIPUHUMATh,  (OPMYIHPOBATH H  TPEOOPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCJIOBHBIE;

eBBISIBJISITh ~ MaT€MaTU4YeCKHe  3aKOHOMEPHOCTH, B3aUMOCBSI3U |
npoTtuBopeursi B (akTax, JaHHBIX, HAONIOACHUSX U YTBEPKICHUSX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e IPOBO/IUTH CaMOCTOSITEIIbHO JI0Ka3aTeNIbCTBA MaTEMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

e BBIOMpaTh croco0 pelieHus y4dyeOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOMAUUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble nccnenoBarenbCckue JeHCTBUS:

¢ ICTIONB30BAaTh BOMPOCHI KaK HCCIIEIOBATEIHCKAN HHCTPYMEHT IO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e IPOBOJIUTH CAMOCTOSTEIHHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHUS,
mpoliecca, BBISBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MPOLIECCAMH;

e CAMOCTOSITELHO (HOPMYJIHPOBATH OOOOIIEHUSI U BBIBOJIBI O pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

o IPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TPOIECCa, a TaKKe BBIIBUTATh
TIPEAIIOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabota ¢ nndopmarmeii:

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

e BEIOpaTh WH()OPMAITUIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh W HHTEPHPETHPOBATH HHPOPMALIUIO PA3ITHUHBIX
BUJIOB U (hOPM TIPECTABICHUS;

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



e OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENIbHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUUXCHL.

Ob61enue:

e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHSIMHU
U TEeIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs] B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pelieHus 3a1a4i, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ysbTaT;

eB XOJIe 00CYXICHHS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCIEHHBIC HA TMIOMCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHayiora, OOHapy>XUBaTh Pa3iMuude U CXOJICTBO IO3UIIMM; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

o IPE/ICTABIISTH PE3YNIBTATHI PEUICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa; CaMOCTOSITENIFHO BHIOMpATh (QOpMAT BBICTYIUICHHS C YYETOM
3a]1a4 MPe3eHTAINH U OCOOCHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

e IOHUMATh U MCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUIYATHHOM
paboTHl TpU pelieHUH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
JESTENIbHOCTH, IUTAHUPOBAaTh  OPTaHU3aIllMI0 COBMECTHOM  paboTHI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCS, OOCYXIAaTh MPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

e YJaCTBOBATh B TPYMNIOBBIX (hopmax paboThl (00CYyX)aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHHSI 33]1a4H, BHIOUPATH CIIOCOO PEIICHHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMU  TIO3HABATEIHHOW  peIeKCMH KaK  OCO3HAHUS
COBEPIIAEMbIX JIEHCTBUN W MBICIUTEIBHBIX TMPOIECCOB, UX PE3YyJIbTATOB;
BJIQJeTh CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTPOJIA Tmpolecca u
pe3ynbTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;



e IPEABUJIETH TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IPU PEIICHUM 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBHUE pe3yjbTaTa IEJIU W YCIOBUIM, OOBICHATH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHICCKOTO aHATM3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATHUAMHU: PAUOMOHAIBHOE M JCHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BIYNCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
IIPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JaHHbIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMoHaIbHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHECHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BemonusaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWM W  pelaTbh OCHOBHBIE THINbI  LEJIBIX, PAaNUMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUs, YPABHCHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJa4yd, MCCIEA0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C IIEJIBIM TOKA3aTEJIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHUecKass H
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U IIPOTPECCUN [T PELICHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
peallbHbIX MPOLECCOB U SBJICHUH, MpPU pPELIEHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHHE,  Teopema, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICIMMOCTH LIEJBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIHN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW U1 NIpeoOpa3oBaHUs  BBIPAXKECHMIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxoauTp pelnreHns: NpoCTENIINX CUCTEM U COBOKYITHOCTEH PAlMOHATBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM anmapara aareOpsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIeI0BaHNs (PYHKIMH, 3aJaHHOM rpauKoM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIb30BaTh UX JUIA PELIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAST (QYHKUHUS;, TPOU3BOAHAS (QYHKLNH;
UCITOJIb30BAaTh FEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOHOMN AJIs pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, IPUMEHATD PE3YJIbTaThl UCCIEJOBAHMS K IOCTPOEHUIO IpahuKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U HUHTErpaji; MOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICIT UHTErpasa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIE COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabubie | IlpakTuueckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
MHokecTBa palMOHAIBHBIX U
1 JICHCTBUTEIbHBIX YUCEN. PalnOHAIbHBIE 14 1 Pecypcrt HOK
YpaBHEHHUS U HEPABEHCTBA
9 Oynkiun u rpaduku. CTeneHp ¢ HeIbiM 6 Pecypent LIOK
[IOKa3areieM
3 Apudmernueckuii KOpeHb N—0i CTETICHHU. 18 1 Pecypes LIOK
WppaumnonanbHble ypaBHEHHS 1 HEPABEHCTBA
DopMyiibl
4 TpuroHoMmerpun. Tpuronomerpuueckue 22 1 Pecypcer HOK
ypaBHEHUS
5 ITocnenoBaTeabHOCTH U IPOrPECCUU 5 Pecypcer HOK
6 HOBTOPGHI/IG, 0000111IeHHEe, CHCTEMATH3aIIUS 3 1 Pecypent LIOK
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTpoabubie | IlpakTuueckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
CreneHsb ¢ pallMOHAIBLHBIM [10KA3aTEIEM.
1 [TokazarenbHas ¢pynkuus. [lokasarenbHble 12 1 Pecypcer HOK
yYpaBHEHHS U HEPAaBEHCTBA
Jlorapudmuueckas QyHKIHUSA.
2 Jlorapugmuueckue ypaBHEHUS U 12 Pecypcer HOK
HEpaBEHCTBA
TpuronomeTrpuyeckue GYHKIIUH U UX
3 rpaduku. TpuroHoMeTpuiecKue 9 1 Pecypcst HOK
HEpaBEHCTBA
4 [TponsBonnas. [Ipumenenue npon3BoaHON 24 1 Pecypcer HOK
5 WNHuTerpain u ero npuMeHeHus 9 Pecypcrt HOK
6 CucreMsbl ypaBHEHUN 12 1 Pecypcer HOK
7 HarypanbsHble 1 nesnble yucna 6 Pecypcsl HOK
3 HOBTOPGHI/IC, 000011IeHHE, CHCTEMATU3AlIHA 18 9 Pecypent LIOK
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Konrpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHnusi | obOpa3oBaTesibHbIE
padoThI padoThbI
pecypcsl
MHOX€eCTBO, OIepanuy HaJ MHOKECTBAMM.
1 . P 1 Pecypcor LIOK
Huarpammel Ditnepa—Benna
Panmonaneubie yncia. OObIKHOBEHHBIE U
2 JECSITUUHBIE JPOOU, TPOLIEHTHI, 1 Pecypcer HOK
0eCKOHEUHBIE TIEPUOIUUECKUE TPoOn™
ApudmeTrueckue ornepaium ¢
3 palMOHAIbHBIMH YHCIIAMU, 1 Pecypcst HOK
IpeoOpa30BaHUS YUCIIOBBIX BbIPAXKEHHM
[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
4 pelieHust NPUKIAAHbIX 33714 U3 Pa3InYHbIX 1 Pecypcer HOK
oTpaciel 3HaHUI U peanbHOM KU3HU™*
[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
5 pelieHust NPUKIaAHbIX 33714 U3 Pa3IuYHbIX 1 Pecypcer HOK
oTpaciel 3HaHUI U peanbHOM KU3HU™*
JelictBuTensHble yncaa. PanimonanbHbie U
6 1 Pecypcer HOK
HppalMOHAIIbHBIE YHCIIa
Apudmernueckre onepamnum ¢
7 pu ¢ P 1 Pecypcer HOK
NeHCTBUTENbHBIMH YUCIIaMU
[TpubnmxEHHBIE BBIYUCIIEHUS, TIPaBUIIa
8 OKPYTJIEHHUS, IPUKHUIKA U OLIEHKA 1 Pecypcrr IOK

pe3yibTaTa BEIYUCICHUN™




TO)KI[CCTBa " TOXICCTBCHHBIC

9 Pecypcer IOK
npeoOpa3oBaHus
10 YpaBHEHHE, KOPEHb YPABHEHHUS Pecypcrt HOK
11 HepaBeHnctBo, penieHne HepaBeHCTBA Pecypcrr [IOK
12 Meroa uHTEpBaJIOB Pecypcer HOK
13 Perrenue nensix u ApoOHO-paInOHATBHBIX
YPaBHEHUH U HEPABEHCTB
KonTponbhast padota no teme "MHoxecTBa
14 palMOHANBHBIX U IEUCTBUTEIIBHBIX YUCETL.
PannonanbHble ypaBHEHUS U HEPABEHCTB"
15 OyHKIMS, CIOCOOBI 3aJaHUS (PYHKIIHH. Pecypcrt HOK
B3anmHuo obpartHbie GyHKIMN
I'paduk pynkuuu. O6macTh onpeneacHus u
16 MHO€eCTBO 3HaueHui ¢pynkumu. Hynu Pecypcer HOK
¢bynakuuu. [IpoMexxyTKH 3HAKOTIOCTOSIHCTBA
17 YérHble 1 HeUETHBIE (PYHKLIUU Pecypcer HOK
CreneHn ¢ 1eJIBIM ITOKa3aTeneM.
18 CrannaptHas popma 3anucu Pecypcrt HOK
JeMCTBUTENILHOTO YHCTIa
Ncnonp3oBanue noaxosimen popmbl
19 3aIUCH AEUCTBUTEIBLHBIX YUCEN IS Pecypcrr [IOK
peleH st MPaKTHYECKHX 3a/1a4 U
MIPE/ICTABICHUSI TAHHBIX *
20 ApudmeTnueckuii KOpeHb HaTypalbHOU Pecypcer HOK
CTETIeH!
21 ApudmeTnueckuil KOpeHb HaTypaibHOU

CTCIICHU




CBoiicTBa apu(PMETHICCKOTO KOPHS

22 . Pecypcer IOK
HaTypaJlbHOM CTENEHU
CrenenHast GyHKIUS C HATYPAITBHBIM U

23 LIeJBIM MOoKa3areaeM. EE€ cBoiicTBa 1 Pecypcer IOK
rpaduk
CaoiicTBa apu(MeTHUIECKOTO KOPHS

24 . Pecypcst HOK
HaTypaJIbHOM CTENEHU
JleiicTBusI ¢ apuMETHISCKUMU KOPHIMH

25 N Pecypcer IOK
N—oil cTeneHun

26 JleiicTBust ¢ apu)METHUECKUMU KOPHIMHU
N—OM CTENEeHU

97 JleiicTBusl ¢ apu)METUUECKUMU KOPHIMHU
N—OM CTENeHU

28 JleiicTBusI ¢ apuMETHUSCKUMU KOPHIMH
N—Ol CTeNneHn

29 JleiicTBusl ¢ apuMETUUECKUMU KOPHSIMU
N—Ol CTeneHn
CoiicTBa apu(MeTHYeCKOro KOpHs

30 . Pecypcst HOK
HaTypaJbHOW CTENEHU
Pelrenre nppalioHanbHBIX YpaBHEHUN U

31 Pecypcer IOK
HEPaBEHCTB
Pemenue nppanyoHanbHbIX YPaBHEHUN U

32 Pecypcer HOK
HEPaBEHCTB

33 Pemenue nppanyoHanbHbIX YPaBHEHUN U
HEPaBEHCTB

34 Pemenue nppanyoHanbHbIX YPaBHEHUN U

HEpPaBEHCTB




Pemenne uppannoHalibHbIX YpaBHEHUN U

35 1
HEPaBEHCTB
36 CaoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH Pecypcrt HOK
37 CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU 1
KouTponbnas pabora no teme
38 "ApudmeTrndeckuit KOpeHb N—0i CTETIICHH. 1
WppanmonanbHble ypaBHEHUS U
HepaBeHcTBa"
39 Cunyc, Koc*HHyc Y TAHT€HC YHCIIOBOTO 1 Pecypest LIOK
aprymeHra
40 CuHyc, KOCUHYC M TAHT€HC YUCIIOBOTO 1
aprymeHnra*
41 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1 Pecypest LIOK
YHCIIOBOTO apryMEHTa
4 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,
43 OIIpEeAEIEHUE TPUTOHOMETPUIECKUX 1 Pecypcst HOK
(GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
44 OIIpEAEIIEHUE TPUTOHOMETPUIECKUX 1 Pecypcsr HOK
(GYHKIMN YMCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1 Pecypcer HOK
46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
47 OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
48 OcCHOBHbBIE TPUTOHOMETPUYECKHE (OPMYITBI 1
49 [IpeobpazoBaHme TPUTOHOMETPHUUECKUX 1 Pecypcrr IOK




BBIPAKECHU I

[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX

50 . 1
BBIpOKEHU I
51 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUIN
59 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHU I
53 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAYKEHU I
o4 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 Pecypcer HOK
55 Perienue TpUroHOMEeTpHUUECKUX ypaBHEHUN 1 Pecypcsr LIOK
56 Pemenue TpuroHoMeTpuUeCKUX ypaBHEHUI 1
o7 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
58 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI 1
59 Pemiennie TpUroHOMETPUYECKUX ypaBHEHUI 1
KonTponbhast padota no teme "®opmysist
60 TPUTOHOMETPHH. TPUTOHOMETPUYECKHE 1
ypaBHeHus"
[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS
61 IIOCJIEI0BATEIBLHOCTEN. MOHOTOHHBIE 1 Pecypcer HOK
MOCJIEI0BATENBHOCTH
Apudmerndeckas 1 reoMmeTpruIecKas
62 nporpeccuu. Vcnonb3oBaHue nporpeccun 1 Pecypent LIOK
JUTSL pEIIeHUsT PeaTbHBIX 3a1a4
MPUKIIATHOTO XapakTepa™
63 beckoHeuyHO yObIBaroiasi reoMeTpruuecKast 1 Pecypest LIOK

nporpeccusi. Cymma 0€CKOHEUHO




yObIBatoIEeil TeOMETPUUECKON MTPOrPecCUuu

64 dopMyia CIOXKHBIX TPOLIEHTOB™ Pecypcrt HOK
65 dopMyIta CII0KHBIX TPOIEHTOB™ 1
O0o001enue, cucTeMaTH3al s 3HaHUH 3a
66 Kypc aJireOpbl ¥ HadaJl MaTeMaTHYECKOTO 1
ananuza 10 kiacca
67 HToroBas KOHTpOJIbHASA paboTa 1
O0006111eH1E, CUCTEMATH3allMs 3HAHUH 3a
68 Kypc aiareOpbl ¥ HadaJl MaTEMaTHIECKOTO 1
anHaymza 10 kiacca
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxa Konrpoasnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThbI
pecypcsl
CreneHsb ¢ pallMOHAIbHBIM [10KA3aTEIEM 1 Pecypcer HOK
2 CBolicTBa CTENIEHU 1 Pecypcer HOK
[TpeoOpa3zoBanue BbIpaXEHU, COEPIKALIUX
3 beobp P ’ P 1 Pecypcen LIOK
palMOHAJIbHBIE CTEIIEHU
4 [TpeoOpa3zoBaHue BbIpaXKEHUM, COIEPIKALINX 1
palMOHAIbHBIE CTEIIEHU
5 [TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAILIUX 1
palMOHAJIbHBIE CTEIIEHU
6 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1 Pecypcer HOK
7 ITokazarenbHbIe YpaBHEHUS U1 HEPABEHCTBA 1 Pecypcrt HOK
8 Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
OKa3aTelbHbIE YPaBHEHUS U HEPABEHCTBA
9 IT 1
10 Iloxa3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
IToxa3zaTenbHas KIIUs, €€ CBOMCTBA U
11 o Pyn ’ 1 Pecypcot LIOK
rpadux
OHTpoOJIbHAs paboTa 1o Teme "CTeneHs ¢
K 0 "C
12 panoHaIbHBIM NoKa3aTeneM. [loka3zarenbHast 1 1
¢ynknus. [lokasarenpHble ypaBHEHUS U
HepaBeHCTBA"
13 Jlorapudm uymncna 1 Pecypcer HOK
14 JlecsTuunble U HaTypaJibHbIE JIOTapU(PMBI 1 Pecypcer HOK




[IpeoOpa3zoBanue BbIpaXeHHI, Comep KaluX

15 —— Pecypcer IOK

16 [IpeoOpazoBanue BbIpaXeHUH, CoIepKAIINX Pecypcer HOK
J0rapupMbl

17 ITpeoOpa3zoBaHue BbIpaXKEHUM, COIEPIKALINX
J0rapupMbl

18 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
J0TapuQMbI

19 Jlorapugmuueckue ypaBHEHUs U Pecypest LIOK
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBa

21 Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

29 Jlorapudmuueckre ypaBHEeHUs U
HEPaBEHCTBA

23 Jlorapugmuueckas pyHKIUs, €€ CBOUCTBA U Pecypet TIOK
rpaduk

24 Jlorapugmuueckas pyHKIUs, €€ CBOUCTBA U Pecypet TIOK
rpaduk

o5 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA Pecypcer HOK
u rpaduKu

26 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA
u rpaduKu

97 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA
u rpaduku

28 Tpuronomerpuueckue GyHKIUH, UX CBOICTBA




u rpaduku

29 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1 Pecypcer HOK
30 [IpumMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB 1 Pecypcrr [IOK
31 [IpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KonrponbHas pabora no reme
"Jlorapupmuueckas ¢yHKIHUA.
33 Jlorapugmuueckue ypaBHEHUS U 1
HepaBeHCTBA. TpuroHoMeTpudeckue QyHKIUN
1 ux rpaduku. TpuronoMmeTpudeckue
HepaBeHcTBa"
34 HenpepsiBabie QyHKITNN 1 Pecypcrt HOK
35 Metoa uHTEpBAJIOB ISl peLLICHHs] HEPABEHCTB 1 Pecypcor LIOK
36 MeToa HHTEepBAIOB JIJIsl pEIICHHS] HEPABEHCTB 1
37 [TpousBoaHas GyHKIMH 1 Pecypcer HOK
38 [TpousBoHas GpyHKIIUH 1
39 FGOMeTpI/I‘-IeSIiI/Iﬁ 1 GU3NYECKUHN CMBICIT 1 Pecypest LIOK
IPOM3BOIHOM
40 FGOMeTpI/I‘-IeSKI/Iﬁ 1 QU3UYECKUHN CMBICIT 1
IPOM3BOTHOM
41 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKLIUH 1 Pecypcer HOK
42 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKLIUI 1
43 [TpousBomHas cyMivn)I, MIPOU3BEICHHUS, 1 Pecypest LIOK
YacTHOTO QyHKIUH
44 [Tpou3BoHAS CYMMBI, TPON3BEICHHUS, 1

YacTHOTO QyHKIUI




HpOI/I3BOI[HaH CYMMEI, ITPOU3BCACHUA,

45 .
4acTHOTrO QyHKIUI

46 HpHMer:HHe MPOU3BOAHON K HCCIIEIOBAHUIO Pecypcst HOK
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

47 HpHMer:HHe MPOU3BOAHON K MCCIIEIOBAHUIO Pecypcer HOK
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

48 [TpumeHneHre mpOu3BOJHON K UCCIIEIOBAaHUIO
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

49 [TpumeHneHre mpOU3BOJHON K UCCIIEIOBAaHHUIO
GbyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI

50 Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO Pecypest LIOK
3HaYeHUs (PYHKIIMH HA OTPE3KE

51 Haxoxxnenne HanOOIBIIEr0 U HANMEHBIIIETO Pecypcrt HOK
3HaYeHUs (YHKIIUU Ha OTPE3KE

59 Haxoxaenre HanOoIbIIero 1 HANMEHBIIIETO
3HaueHusl QYHKIUU HAa OTPE3Ke

53 Haxoxnenrne HauboIbIIero 1 HAMMEHBIIETO
3HaueHusl (YHKIIUU HA OTPE3Ke

54 Haxoxnenrne HanboIbIIero 1 HAMMEHBIIETO
3HaueHusl (YHKIIUU HA OTPE3Ke

55 Haxoxxaenne HanOOIBIIEro U HAaUMEHBIIIETO Pecypcrr [IOK
3HaYeHUs PYHKIIMH Ha OTPE3Ke
IIpuMeHeHne MPON3BOHOM 111 HAXOKACHUS
HAWTYYIIETO PEeIICHUS B TIPUKIIATHBIX

56 3aja4ax, JiyIs ONpeiesIeHHs] CKOPOCTH

nporecca, 3aJaHHOT0 (OPMYJION HITH
rpadpukom




KoHntponbHas padorta o teme "[IponsBoHas.

57 .
MMEHEHHUE MPOU3BOIHOMN
IT
58 [TepBooOpaznas. Tabmuia mepBooOpa3HBIX Pecypcer IOK
59 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
60 WHTerpai, reoMeTpudeckuii U pu3nIeCcKuii
CMBICJI MHTETpaja
Nurerpan, reomeTpudeckuil U (U3NYECKUI
61 balt P ¢ Pecypcen LIOK
CMBICJT MHTETpaja
62 WuTerpan, reoMeTpruuecKuil 1 (pru3nyecKuii
CMBICII HHTETpajIa
Brruncnenue unrerpania mno gopmyne
63 . 4 Pecypcer IOK
Herorona—JleiiOnuna
64 Brruncnenue unrerpania mno gpopmyne
Herorona—JleliOuuma
65 Beruucnenue nnaterpana rno gopmyie
Hrrorona—JleiiOuuma
66 Brruucnenue nnTerpana mo gopmyie
Herorona—JleiiOHuna
67 CucreMbl IMHEWHBIX YpaBHEHUN Pecypcsr LIOK
68 CucreMbl TUHENHBIX YpaBHEHUN
Penrenune npukiagHpIX 3a7a4 ¢ MOMOIIBIO
69 Pecypcer [JOK
CUCTEMBI JINHEWHBIX ypaBHEHUH P
70 Penrenune npukiiagHpIX 3a7a4 ¢ MOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
CucTeMbl U COBOKYITHOCTH IIEIIBIX,
71 palMOHAIBHBIX, UPPAMOHAIBHBIX, Pecypcer HOK

MOKa3aTeNNbHbIX, JOrapu(MUUECKUX




YpaBHEHUU U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, HPPALMOHAIIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(YMUIECKUX
YPaBHEHUI U HEPABEHCTB

73

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHBIX, JIOTAPU(HMUIECKUX
YPaBHEHUU U HEPABEHCTB

74

CucreMbl U COBOKYITHOCTH LIETIBIX,
palHOHAIBHBIX, UPPALUOHAIBHBIX,
[I0Ka3aTeNNbHbIX, JOrapu(PpMUUECKUX
YPaBHEHUU U HEPABEHCTB

75

Hcnonp3oBanue rpadukoB GyHKIUN 1715
peleHus ypaBHEHHIA U CHCTEM

Pecypcrt HOK

76

Hcnonp3oBanue rpadpukoB GyHKIUN A5
pelIeHns ypaBHEHUN U CUCTEM

77

IIpruMmeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO MaTEMATUYECKUX
3a/1a4 W 3aJ1a4y U3 pa3IuyHbIX 00J1acTel HAyKu
U peaJIbHOU KUZHU ™

78

Konrponsnas padora no reme "MHTerpan u
ero npuMeHeHus. Cucremsl ypaBHeHU"

79

HarypanbHble u 1ensie 9rcia B 3aja4ax u3
peabHOM XKU3HU™

80

HatypaJyibHbIe 1 IIejIble Yrcia B 3a/1a4axX u3
peanbHOM XKU3HI™

Pecypcrr IOK

81

HatypasibHble U Liesble uncia B 3aa4ax 13




peaNbHOM KU3HU™

82 [Ipu3Haku AeIMMOCTH LETbIX YUCET™ Pecypcrt HOK
W3HAKU JIEJTUMOCTH LEJIBIX YUCEIT

83 IT e e

84 [Tpu3HaKy AETMMOCTH LEBIX YUCEI

85 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHUU. YpaBHEHUS

86 [ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3 AL
3HAaHUU. YpaBHEHUS

87 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAaHUU. Y paBHCHUSA

88 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3 AL
3HAHUU. Y paBHEHHUS

89 [ToBTOpeHME, 00001IEHUE, CHCTEMATH3AIUS
3HAaHUU. YpaBHEHUS

90 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHUU. Y paBHEHUS

o1 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui. HepaBeHcTBa

92 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHuil. HepaBeHncTBa

93 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH
3HaHuil. HepaBeHcTBa

94 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HaHuil. HepaBeHcTBa

95 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil. CUCTEMbI YpaBHCHUM

96 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS




3HaHuW. CucTeMbl ypaBHCHUH

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

o7 3HaHuil. OyHKUIKH 1
08 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs 1
3HaHuil. OyHKUKH
99 HroroBast kKoHTpoIbHAs paboTa 1 1
100 HToroBast KOHTpOJIbHAS paboTa 1 1
O0001enne, cucTreMaTA3aIus 3HaHUH 3a
101 Kypc alnreOphl ¥ Ha4all MaTEMaTHIECKOTO 1
ananm3a 10-11 xmaccos
O06o01ienue, cucTeMaTru3anys 3HaHHU 3a
102 Kypc alnreOpbl ¥ Ha4all MaTEMaTHIECKOTO 1
ananm3a 10-11 xmaccos
OBILIEE KOJIMYECTBO YACOB I10 102 6

I[TPOT'PAMME

ITpumeuanue: * oTMeueHbl YPOKH, BKIIOYAIOIINE PeaTH3aliio MpoGMUHIMYMa
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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH pPEAJTbHOIO0 M HICANBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4depe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsT 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obpa3om, oOydaroniygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
r1y0OKO, €cii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

 popMUpOBaHUE MIPEACTABICHUSI O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYpPbI
¥ OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

« popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BPAIICHUS Kak
O BRXHEUIUX MAaTEMATHYECCKHUX MOJCIISX, TMO3BOJIIONINX OMHCHIBATH U
W3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKaX, MOJCIISIX U B pealbHOM
MHUpPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

¢ OBJIQJICHWE METOJAMM DEIICHUS 3aJad Ha TIOCTPOCHHUS Ha H300paKECHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH  TIOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIICHUSI OCHOBHBIX THUIIOB 3a/1a4; (JOPMUPOBAHUE
YMEHUS TIPOBOJUTH HECIOXKHBIC JIOKAa3aTCIbHBIC PACCYXKICHUS B XOJE
pelIeHusl CTepEeOMETPUYECKMX 3aJad W 3aJa4y ¢ [PaKTUYECKUM
COJIEpKaHUEM;

e Pa3BUTHE WHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH 00yuarommxcs,
MO3HABATENILHON aKTUBHOCTH, MCCIIEIOBATEILCKIX YMEHUHN, KPUTHIHOCTH
MBIIILJICHUS;



e popmupoBaHue (PYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMEHUE paCIO3HABAaTh MPOSBICHUS I'€OMETPHUUECKUX MOHSITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
IpYruX  y4eOHbIX  MPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENHEHONM OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnpenes€éHHbIM [0 ToJaM oO0y4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga o0ydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IUIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOSHUE CEUCHHI.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJIIPHON TIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MNPU3HAK  MEPHEHAUKYJISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHad mnupaMuaa. OJEMEHTbl TMpuU3Mbl H nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tena B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas U OCh;, IUIONIaAh OOKOBOM M TOJIHOM
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ymollre U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEépTka IMIIMH]Ipa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPSIMOYTOJILHOTO Tapajulesienunena M ciaeacTBus u3 He€. OO0bEM UUIUHIPA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOWIECTBA, MPEACTABICHHEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIKCHUW B JIPYTHX HayKaxX, TEXHOJOTUsAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITETbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  NIEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO0Opa30BaHUI0 Ha TPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHUYECKUX Mpo0IieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMS

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

* BBISIBIISATh M XapPaKTEPHU30BaTh CYIICCTBCHHBIC NMPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIIPUHUMATh,  (OPMYIHPOBATH W  IPEOOpPa30OBBIBATH  CYXKICHHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MaT€MaTU4YeCKWE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaur (CpaBHMBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiCTBUSI:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e IPOBOJINTH CAMOCTOSATEIHLHO CTUTAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHHS,
mpoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MPOIIECCaMH;

e CAMOCTOSITEIBHO (HOPMYJIHPOBATHL OOOOIIEHUSI U BBIBOJIBI O pe3yJbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBISIBJIAITH ACUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOHpaTh WH()OPMAITUIO U3 UCTOYHHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYpUPOBaTh MHPOPMAIIUIO, TIPEACTABIATh €€ B Pa3IMYHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA Pe3yIbTaT;

eB X0/I¢ OOCYXJICHHUS 3a/1aBaTh BOIMPOCHI TI0 CYIIECTBY O0OCYKIAaeMOW TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHANIorTa, OOHAPYXHBATh Pa3IM4YMe M CXOJCTBO IO3HIIUN; B
KOPPEKTHOH Popme PopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

e IPEJICTABIISATh PE3YJIbTAThl PEIICHUS 33]1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA; CaMOCTOSATEIBLHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM
3aJ1a4 MPe3eHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U MCIOJB30BATh MPEUMYIIECTBA KOMAH/IHON U WHIAUBUIYaTbHON
paboTHl TpU pelnieHWH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCS, OOCYXKIATh IPOIECC U
pe3yabTar paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOCH;

e YJaCTBOBATh B TPYNIOBBIX (popmax paboThl (00CYyX aeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom
dopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

e COCTABJISITH IJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCO0 PEIICHHUs €
y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMU  TIO3HABATEIBHOM  peQueKCMH KakK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII IHpolecca H
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

e IPEABUIECTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYThH IIPU PELICHUU 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJAEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJbTaTa LETM U YCIOBUSIM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHITUSIMH: TOUKA, IPSMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOIpPaHHHKA, TPABUIILHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; PSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEepPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMATUYECKHUX 3a7[ad Ha BBIYHCIICHUE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOIIAASIMU TOBEPXHOCTEN, 00BEMaMU NTOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEJICTaBICHHYIO Ha YEPTEXKaxX U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEaAbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUYECKUX TOHITHI U TEOpeM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHUM B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIENA0BaTh MOCTPOCHHBIE MOJAEIH C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabubie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 Pecypcer HOK
5 [TpsiMble U MIIOCKOCTHU B HpOCTpaHCTBe.“ 12 1 Pecypent LIOK
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEH
3 HepneH/:[mfynﬂpHOCTL MPSIMBIX U 12 Pecypent LIOK
IJIOCKOCTEH
4 VYrisl MeXAy NPSMBIMU U IUIOCKOCTSIMHU 10 1 Pecypcer HOK
5) MHoOrorpaHHuku 11 1 Pecypcer HOK
6 OO0BbEMBI MHOTOTPaHHUKOB 9 1 Pecypcsl HOK
7 IToBTOpEHHME: CEUEHU, PACCTOSHUS U YIJIbI 1 Pecypcrt HOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uudposbie
Ne n/m P Konrtpoabnsie | Ilpakruueckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThbI
pecypchbl
Tena BpaueHus 12 Pecypcrr HOK
OO0BEMBI TEN 5 1 Pecypcrr HOK
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 Pecypcrr HOK
[ToBTOpEHME, 0606meH1/ule, 7 1 Pecypest LIOK
CHCTEMaTH3alus 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHnusi | obOpa3oBaTesibHbIE
padoThI padoThbI
pecypcsl
OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOUKA,
npsiMasi, INOCKOCTh, IPOCTPAHCTBO.
1 [TpaBuia n3o0pakeHus] Ha PUCYHKAX: 1 Pecypcer HOK
1300pakeHus MJI0CKOCTEH, MapajuleIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka™
[TonsTHs: nepecekarouIrecs MI0CKOCTU
2 P ’ 1 Pecypcsr IIOK
nepeceKaroImecs npsmas 1 miockocThb
[TonsTHs: nepecekaronrecs MI0CKOCTU
3 P ’ 1 Pecypcnt LIOK
nepeceKarommecs npsmasi ¥ miockocThb
3HAaKOMCTBO C MHOTOTPaHHUKaMH,
4 n300pa)KeHUEe MHOTOTPAHHUKOB Ha 1 Pecypcer LIOK
pPHUCYHKaX, Ha TPOEKIIHOHHBIX YepTerKax™
HauanbHble cBefieHUs 0 KyOe U mupamue,
5 uX pa3BEépTku U Moaenu. CedeHus 1 Pecypcer HOK
MHOTOTPaHHUKOB™
HauanbHble cBefieHUs 0 KyOe U mupamu/e,
6 ux pa3BEépTku U Moaenu. CedeHus 1 Pecypcer HOK
MHOT'OI'PaHHUKOB™
[TonsaTne 06 akCHOMaTUYECKOM
7 MOCTPOSHUH CTEPEOMETPUU: AKCHOMBI 1 Pecypcor LIOK

CTCPCOMCTPHHU U CICACTBUA U3 HUX




ITonsatue 06 akCHOMaTUYECKOM

8 MOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI Pecypcrr [IOK
CTEPEOMETPUH U CIEJCTBUS U3 HUX
[TonsaTne 06 aKCHOMAaTHIECKOM
9 MOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI Pecypcrr [IOK
CTEPEOMETPUH U CIEJCTBUS U3 HUX
[TonsaTne 06 aKCHOMAaTHYECKOM
10 IIOCTPOECHUH CTEPEOMETPHUH: AKCUOMBI Pecypcer HOK
CTEPEOMETPUH U CIEJCTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 MIPOCTPAHCTBE: MEepeceKarouecs, Pecypcer HOK
napajulesibHbIE U CKpEIIUBAIOIINECs
IpsIMble
[TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B
12 MIPOCTPAHCTBE: MapaljiebHbIe npsnxfme B Pecypcsr LIOK
MIPOCTPAHCTBE; MapaJUIEIbHOCTD TPEX
MPSIMBIX
[TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B
13 npoctpancTse: [lapamienbHOCTh NpsMON 1 Pecypcer HOK
IJIOCKOCTH
14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU Pecypcer HOK
15 VYron Mexay npsiMbIMU B IPOCTPaHCTBE Pecypcer HOK
16 VYron Mexay npsiMbIMU B IPOCTPaHCTBE Pecypcer HOK
17 [TapannenbHOCTh MIOCKOCTEH: Pecypest LIOK
napajuieNbHbIe MII0CKOCTH
18 CaolicTBa napamienabHbIX MIIOCKOCTEN Pecypcer HOK
19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPBI Pecypcer HOK




Ha TUIOCKOCTH: TETpas’p, KyO,

napajuienenumnen™

20 [Toctpoenue ceueHuii Pecypcer IOK

21 [TocTpoenue ceueHuit Pecypcer IOK
KontponbHas padota o teme "lIpsimbie u

22 IJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannensHOCTh NPSIMBIX U MNIOCKOCTEH"
[lepnieH IUKyYIAPHOCTD MPSIMOM U

23 IJIOCKOCTH: MEePIEHANKYISPHBIE TPSIMBIC B Pecypcer HOK
MIPOCTPAHCTBE
[Ipsimbie napajuiebHbIE U

24 P P Pecypcer HOK
MEPIEeHIUKYIAPHBIC K JIOCKOCTH
[Ipsimbie napajuiebHbIE U

25 P P Pecypcer IOK
MEePIEHIUKYISIPHBIE K ITTIOCKOCTH
IIpu3Hak neprneHIuKyIIPHOCTH IPSIMON 1

26 P P YP P Pecypcer [JOK
TIJIOCKOCTH
[Ipu3Hak nepneHIuKyJIApHOCTH IPSIMOM U

27 P P y P P Pecypcer HOK
MIJIOCKOCTH
Teopema 0 IpsAMOM MEPIEHAUKYISAPHON

28 P P P y P Pecypcer HOK
MIJIOCKOCTH
Teopema o0 IpsIMOM MEPIICHANKYIISIPHOMN

29 P P P yop Pecypcer [IOK
TIJIOCKOCTH
Teopema o TIPSIMOH TIEPIIEHTUKYIIPHOI

30 P P P yop Pecypcer LIOK
TIJIOCKOCTH
[lepneHauKymsip U HAKIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT Pecypcer HOK

MPSIMOH 10 TIIIOCKOCTH ™




Hepnequ/IKmep H HAKJIOHHBIC: PACCTOAHUC

32 OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT Pecypcrr [IOK
MPSIMOM JI0 MJIOCKOCTH™
[lepnieHIUKYISp M HAKIIOHHBIE: PACCTOSTHUE
33 OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT Pecypcrr [IOK
MPSIMOM JI0 MJIOCKOCTH™
[lepnieHIUKYISp M HAKIIOHHBIE: PACCTOSTHUE
34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT Pecypcrt HOK
MPSAIMOM 10 MIIOCKOCTH
VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXK]L
35 . poctp Y Y Pecypcer LIOK
MPSIMON U TUIOCKOCTBIO
BYT'PAHHBINA yroOJI, IMHEHHBIN yroa
36 Jeyrp - - Pecypcer LIOK
JBYTPAHHOI'O yIJia
BYI'PaHHBINA yroJI, IMHEHHBIN Yol
37 Aeyrp _ r Pecypcer HOK
IBYTPAHHOI'O yIJIa
[lepneHIMKyYIAPHOCTD MIOCKOCTEM:
38 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX Pecypcer HOK
IIJIOCKOCTEN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
39 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX Pecypcer HOK
IIJIOCKOCTEN
[lepneHuKyISAPHOCTH MIIOCKOCTEM:
40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX Pecypcer HOK
IIJIOCKOCTEN
41 Teopema 0 TpEX nepHeHANKYIApax Pecypcer HOK
42 TeopeMa 0 TpEX nepHeHAUKYIIApax Pecypcer HOK
43 TeopeMa 0 TpEX nepHeHAUKYIIApax Pecypcer HOK




44

KonTponbnas pabora no remam
"IlepnieHAUKYIAPHOCTD IPSIMBIX U
mrockocteil" u "Y sl MeXAy NPSIMbIMU U
mIockocTsIMu"”

45

[TonsiTHe MHOTOrpaHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOI'PAaHHUKA, BBIITYKJIbIEC U
HEBBIMYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKa™

Pecypcrr [IOK

46

[Tpu3ma: n-yrospHas npu3ma; rpaHu U
OCHOBAHUSI IPU3MBI; NIPSIMasi U HAKIIOHHAS
pU3Mbl; OOKOBAs U TOJIHAS TIOBEPXHOCTh
MIPU3MBI ™

Pecypcer HOK

47

[Napannenenunen, mpsIMOYTOJIbHBII
napaJuleNienunes U ero cBoicTea™

Pecypcer HOK

48

[Inpamua: n-yroiapHas MUpaMuia, TPAHU U
OCHOBaHUE MHUpaMUbl; OOKOBas U MOJHAS
MIOBEPXHOCTb MMPAMHU/IBL; TPaBUIIbHAS U
yced€HHas nmupamuaa™

Pecypcer HOK

49

[TpaBuiIbHBIE MHOTOTPAHHUKH: TOHSATHE
NPaBUIILHOTO MHOTOTPaHHUKA; ITPAaBUIIbHAS
npu3Ma U TpaBHIIbHAS TTHPAMU/IA;
NpaBUIIbHAS TPEYTOJIbHASI TUpaMHIA U
NPaBUIIBHBIN TETpasap; Kyo™

Pecypcer HOK

50

[IpencraBneHue o MPaBUIBHBIX
MHOTOTPaHHHUKaX: OKTadIp, TOJCKAdIP U
MKOCAdIP.

Pecypcst HOK

51

CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, IIPSAMOM, INIOCKOCTH.

Pecypcer HOK




OEeMEHTBI CUMMCTpPUHU B IIUpaMuJax,
mapajiiCICImIiciax, IMmpaBUJIbHbIX

MHOT'OIpaHHUKaX™
59 B.I?ILH/ICJIGHI/IG 3JIEMEHTOB MHOTOTDAaHHUKOB! 1 Pecypcer LIOK
p€Opa, TuaroHasu, yribl™*
[Tnouianp 60KOBOM OBEPXHOCTH U IOJIHOM
53 HOBerHOSTI/I PSMOi HpI/I3MBI,UHJIOH_Ial[b 1 Pecypeer LIOK
OCHOBAHHUH, TeopemMa 0 OOKOBOMA
MIOBEPXHOCTHU MPSMON IPU3MBI™*
[Tnomanp 60KOBOM NOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHOM m:IpaMqu,I, 1 Pecyper LIOK
TeopeMa O IIOMIA TN OOKOBOI MOBEPXHOCTH
yCeu€HHOM MUupamMuab™
55 'I'<0HTp0HI)Ha$I paborta 1o Teme 1
MHuororpanHuku"
56 [TonsaTue 06 00BEMeE 1 Pecypcer LIOK
57 O06BEM nupamMuasr™ 1 Pecypcer HOK
58 OO6BbEM upaMuIsl 1 Pecypcer HOK
59 OO6BbEM upaMuIsl 1 Pecypcer HOK
60 O06BEM TUpaMuIbI 1
61 O6BbEM pU3MBI 1 Pecypcer HOK
62 OO0BEM TTPU3MBI 1
63 O0BEM npU3MBbI 1
64 KonTponbnas padbota no teme "O0bEMBI 1
MHOTI'OTPaHHUKOB"
65 [ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS 1

3HaHuil. [locTtpoeHne ceueHuii B




MHOI'OI'paHHUKE

66

[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTH3 AN
3HaHUU. BpIlUKCIIEHNE PACCTOSHUM: MEXIY
JBYMsI TOUKaMH, OT TOUKH J10 IPSMOI1, OT
TOYKH J10 TUIOCKOCTH, MEXKY
CKPEILMBAIOIINMUCS IPSIMBIMU

67

HToroas KOHTpOJIbHASA paboTa

68

[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BplUnCIIEHNE YIII0B: MEXAY
CKPEILMBAIOIUMUCS IPSIMBIMU, MEXKAY
MPSIMO U TUIOCKOCTbIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKIY IIOCKOCTSIMU

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka Konrpoasnbie | IlpakTuyeckue
Bcero u3ydyeHusi | oOpasoBaTesIbHbIE
padoThI padoThbI
pecypcsl
Cdepa u map: neHTp, paauyc, 1uameTp;
1 tep p P, pazuyc, p; 1 Pecypest LIOK
TUTOMIA/Tb TTIOBEPXHOCTH CEPhI
Bsaumnoe pacnonoxenue chepsl u
2 IJIOCKOCTH; KacaTelbHas MII0CKOCTh K 1 Pecypcst HOK
cdepe; mromanb chepsl
H3ob6paxenue chepsl, mapa Ha
3 P Gepet, wap 1 Pecypcot LIOK
miockocTu. CeyeHus mapa
HunuHapuyeckass HOBEPXHOCTb,
o0Opa3yromue UIHHIPUYECKON
4 pasy P . 1 Pecypcer HOK
MOBEPXHOCTHU, OCh LIMJIMHIPUUYECKOMN
MOBEPXHOCTHU
[unuaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIIas U OCh;
5 P ’ 13 Yio . ’ 1 Pecypcot LIOK
I0MIa/1b OOKOBOM U MOJHOMN
MOBEPXHOCTHU
N300paxeHne NUINHAPA HA TIIOCKOCTH.
Passéptka nmmuaapa. Ceuenus MUInHIpa
6 P P . P 1 Pecypcer HOK
(TTOCKOCTHIO, MapaIeIbHON UITN
NEePHEHANKYISIPHON OCH LIMIJIMH]IPA)
Konunyeckasi moBepXHOCTH, 00pa3yroIue
7 KOHUYECKOU IMOBEPXHOCTH, OCh U 1 Pecypcst HOK

BCpIIMNHA KOHHYECKOM MMOBCPXHOCTHU




KOHYCZ OCHOBAHUEC U BEPIIWHA,

8 00pa3yrolas 1 0Ch; IJI0IA b OOKOBOH 1 Pecypcer HOK
MOJIHOM MMOBEPXHOCTHU
YceuéHnblii KoHyc: 00pa3yroume u

9 BBICOTA; OCHOBaHUS U OOKOBast Pecypcrr [IOK
MOBEPXHOCTh
N300pakeHrne KoHyca Ha TNIOCKOCTH.
Pa3BépTra konyca. CeueHust KoHyca

10 (MI0CKOCTHI0, TTApaJIeNbHOM Pecypcst HOK
OCHOBAHUIO, U MIIOCKOCTBIO, MMPOXOAIIEH
yepes3 BEPILUHY)
KomOuHnanwms Ten BpameHus u

11 P Pecypcer HOK
MHOTOTPaHHUKOB
MHoOrorpaHHuK, ONMCaHHBIN OKOJIO

12 cdepsl; cdhepa, BIMCaHHAs B Pecypcer HOK
MHOTOTPAaHHHK HJIM B TEJIO BPAIICHUS
[Tonsitue 06 00bEMe. OCHOBHBIE

13 y . Pecypca IIOK
CBOIicTBa 0OBEMOB TEN

14 OO0BEM IMAMHIpPa, KOHYCa Pecypcer HOK

15 O06BEéM mapa u miomaas cheps Pecypcer HOK
[TogoOHEbIE TENa B MPOCTPAHCTBE.

16 COOTHOIICHHS MEXY TUIOMAIIMHU Pecypcrr [IOK
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

17 KonTponbhas pabota no remam "Tena
BparieHus" u "O0bembl Ten"

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE Pecypcer HOK

19 CroxeHue ¥ BbIUUTaHUE BEKTOPOB Pecypcst HOK




20

VYMHOXEHHE BCKTOpa Ha YUCJIO

Pecypcrr [IOK

21

PasnosxeHue BekTopa 1o TpéM
HEKOMIUIaHapHbIM BekTopam. [IpaBuiio
napaJesenunena

Pecypcrt HOK

22

Pemenune 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOPaMHU

Pecypcrt HOK

23

[TpstmoyronbHas cuctemMa KOOpAUHAT B
npoctpancTse. KoopanHatel BeKTopa.
IIpocreiimne 3a1a4u B KOOpAUHATAX

Pecypcrt HOK

24

Yron mexay Bektopamu. CkanspHoe
MIPOU3BE/ICHUE BEKTOPOB

Pecypcer HOK

25

Brraucnenue YIJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

Pecypcer HOK

26

KoopanHaTHO-BEKTOPHBIN METO IPU
PELICHUH T€OMETPUYECKUX 3a1a4

Pecypcer HOK

27

Kontponbnas paborta o teme "Bektopsl
Y KOOPAMHATHI B IpoCcTpaHcTBe"

28

[ToBTOpenue, 0600IIEHNE U
cucremarusanus 3HaHui. OCHOBHbIE
¢burypsl, paxTel, TEOPEMBI Kypca
TUTAHUMETPHUH

Pecypcrt HOK

29

[ToBTOpenwme, 0600IIEHNE 1
cuctemaTusanus 3HaHuil. OCHOBHbBIE
¢burypsl, paxTel, TEOPEMBI Kypca
TJIaHUMETPUHN

30

[ToBTOpenwme, 0600IIEHNE 1
cUcTEMAaTH3alMs 3HaHu. 3agaun

Pecypcrr IOK




INIAaHUMETPHUHU U METOAbI UX PCUHICHUA

[ToBTOpeHue, 06001mIeHUE 1

31 CUCTeMaTH3aIMsl 3HAHWA. 3a1a4n 1
IUTAHUMETPHH U METOJIbI X PEIICHHS
[ToBTOpeHme, 06001IIeHUE 1
39 cucremaruzanus 3HaHuiH. OCHOBHBIE 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEPEeOMETPUH
33 HToroBast KOHTpOJIbHAS paboTa 1 1
34 IToBTOpEHHKE, 0000IIICHUE 1 1
cUCTEeMaTH3allHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME

[Tpumeuanue: * OTMEUEHBI YPOKH, BKIIOYAIOIINE PEATU3AIHUIO MPOPMUHIMYMA







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

Metonunueckue Mmatepuansl K yaeouuky JI.C. AtaHacsHa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Pecypcei IIOK
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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOywarommuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmszanus mporpammbl oOecriedMBaeT OBJIAJACHUE KIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3zoBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTb M CTATUCTHKA» 0a30BOr0 ypOBHS SIBISIETCA
IPOAOKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoJyibl. Kypc mpenHasHadueH uisi GopMUpoBaHUS Yy OOyHaroIIuXcs
CTaTUCTUYECKOM KYJBTYpbl M IOHMMAaHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA Ui MU3yYeHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu u3yueHunm kypca oOOramaroTcs MNPEACTABICHUS YYalllUXcCs O
METO/IaX MCCIIEAOBAHMS U3MEHUYMBOIO MHUPA, PA3BUBACTCS TOHUMAHUE 3HAUNMOCTH
¥ OOIIHOCTH MaTE€MaTUYECKHX METOJOB MO3HAHUA KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYyYHOI'0 MUPOBO33PEHHUS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHUE 3HAHUM, NOJYYEHHBIX IPH
M3YyYEHUH KypCca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBS3SX MEXKAY HUMU Ha BaXKHBIX NPHUMEPAX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIET0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BeposTHOCT M CTaTUCTUKa» CpelHeW IIKOJbl Ha 0a30BOM YpPOBHE BBIJCIICHBI
CIIEyIOIlMe OCHOBHBIE cojepxkaTenbHble JUHUU: «CiydyaliHble COOBITHA |
BEPOSITHOCTUY, «Clly4yaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxxHylo 4acTb Kypca 3aHUMaeT H3yY€HUE TIEOMETPUYECKOro H
OMHOMHUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOraMH
— IOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Copnepxxanune nuHuM «CrydaiiHble COOBITHUSI M BEPOSTHOCTH»  CIIYKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUI O PACHPEIECICHUN BEPOSITHOCTEN
MEX/y 3HAUCHHUSMHU CIy4YalHbIX BEJIMYMH, a TAKXKE 3Ta JIMHUSA HEoOXoauma Kak
0a3a s W3ydyeHUs 3aKoHa OOJBIIMX Yuceld — (YyHIaMEHTAIbHOTO 3aKOHa,
NEHCTBYIOIIET0 B TMpHUpPOAEe M OOIIECTBE M HUMEIOLIETO MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYHMHAMU,
aKIEHTUPYIOT BHUMaHHWE IKOJIBHUKOB HAa ONMHCAHUW M HM3YYCHUH CIydalHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yUeHHe Mmarepuana 0e3 [0Ka3aTeNbCTB MPUMEHSIEMbIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

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



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBieHne MOaHHBIX C TMOMOINBIO Ta0nui u auarpamMm. Cpeanee
apuMeTuyecKoe, MeauaHa, HauOoJblllee W HaWMEHbIlee 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHSI. DJIEMEHTAapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOrO coOObITHS. BaW30CTh 4YacTOTHI U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITMUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: IIEpeEceUEHUE, 00bEINHEHUE, IPOTUBOIIOIO0KHbBIE
coObITHs. Jlnarpammel Ditepa. @opMyiia CI0KEHHS BEPOSATHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuan. Yucno
coueranuid. TpeyronpHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTaduss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenusa. [Ipumepsl pacnpenencHud, B TOM 4YHCIIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEPUCTUKU  CIYyYaWHBIX BEJIMYHMH: MaTEMaTUYECKOE
OKMJIAHUE, JUCIIEPCHUs] W CTAaHIApTHOE OTKJIOHEHHWE. [Ipumepbl npUMEHEHHS
MaTeMaTHYECKOT0 OXKUIAHUS, B TOM YHUCJIE B 3aJa4ax U3 MOBCEIHEBHOW JKU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
OXXMJAHUE CYMMBI CJIy4YalHbIX BEJIMYMH. MaremMaTndyeckoe OXUJIaHUuE U
JUCTIEPCHUsl TEOMETPUIECKOT0 U OMHOMHUATIBHOIO paclpeaeieHui.

3aKkoH OOJBIIUX YHCE W €ro poJib B HayKe, MPUPOAE H OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

[Ipumepsl HENpephIBHBIX Clay4dauHbIX BeauuuH. [loHATHE O IIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMaJIbHOMY pactpeneneHuro. [lonarue
O HOPMAaJIbHOM PaCIpEACICHNUH.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHIMCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCOSHAHMEM IIEHHOCTH TPYAOJIOOWS; WHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U  CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO W
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COITUATEHO-YKOHOMHYECKUX TPOIIECCOB HA COCTOSHHE MPUPOIHOW M COIMATBLHON
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KaIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LMBHJIW3AIIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcanvmvie  nosmasamenvhvle — Oelicmeus, — 0becnevusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

* BBISIBIISATh M XapPaKTEPH30BaTh CYIICCTBCHHBIC NMPU3HAKA MATEMAaTHYECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIIPpUHUMATh,  (OPMYIHPOBATH H  TPEOOPa30BBIBATH  CYKICHHS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MaT€MaTU4YeCKWE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaur (CpaBHMBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSITEIILHO BBIZICICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

¢ IPOBOJINTH CAMOCTOSATEIHLHO CTUIAHUPOBAHHBIN KCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHHS,
mpoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MPOIIECCaMH;

e CAMOCTOSITEILHO (DOpMYyIHpPOBaTh 0OOOIIEHHS W BBIBOJBI MO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

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

e BEIOHpaTh WH()OPMAITUIO U3 UCTOYHHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIIHNIO, TIPEACTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA Pe3yIbTaT;

*B X0J/I¢ OOCYXJICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHANIorTa, OOHAPYXHBATh Pa3IM4YMe M CXOJCTBO IO3HIIUN; B
KOppEKTHOU popme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,

e IPEJICTABIISATh PE3YJIbTAThl PEIICHUS 33]1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA; CaMOCTOSATEIBLHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM
3aJ1a4 MPe3eHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh W HCMOJB30BATh MPEUMYIIECTBA KOMAaHIHON ¥ MHAUBUAYAIHHOM
paboTHl TpU pelnieHWH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCS, OOCYXKIATh IPOIECC U
pe3yabTar paboThl; 00001IaTh MHEHHS HECKOJBKUX JIFOICH;

e YJaCTBOBATh B TPYNIOBBIX (popmax paboThl (00CYyX aeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom
dopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1ayl, BEIOMPATh CIIOCO0 PEUICHHS C
y4€TOM HMEIOIUXCS. PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMU  TIO3HABATEIBHOM  peQueKCMH KaK  OCO3HaHMS

COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJbTara pelieHus MaTeMaTHYeCKO 3a/1a4H;

e IPEABUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYThH IIPU PELICHUU 3a1a4H,

BHOCHUTb KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAaHHBIX, HAWJCHHBIX OIIMOOK, BBIABICHHBIX TPYIHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJbTaTa LETM U YCIOBUSIM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIM HMCXOJ) CIy4ailHOTO OIbITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaXOJIUTh W CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YyUYCHHBIX CIYYalHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: IIE€peceueHue M OOBEIUHEHUE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jusepa u GopMylioN CI0KEHHUS BEPOSTHOCTEH MpHU
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C MOMOIIbIO MpPaBUJa YMHOKEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OTbITA.

[TpumeHnsaTh KOMOMHATOPHOE TIPABWIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABUCHUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, yCHeX W HeyJaya; HaxOAUTh BEPOATHOCTU COOBITHMI B cepuu
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  paclpejesieHue
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIWYMHBI 1O
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; PUBOIUTH TPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXKHUAAHWUE CIIYYAaWHOW BEJIWYMHBI HAXOIWTh
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

Hmeth nipeAcTaBieHne O 3aKOHE OOJIBbIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICIICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /it Kontpoasnbie | IIpakruuyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
[IpencraBieHne NaHHBIX U ONKCATEIbHAS
1 P 4 Pecypcrr HOK
CTaTUCTHKA
CirydaifHbIe OIBITHI M CITyYaifHbIe COOBITHS,
2 OTIBITHI C PABHOBO3MO>KHBIMU 3 1 Pecypcer HOK
AIIEMEHTAPHBIMH UCXOAaMHU
Omnepanun Ha/l COOBITUSAMH, CIIOKEHHUE
3 patl UI[ 3 Pecypcer HOK
BEPOATHOCTEH
VYciioBHast BEpOATHOCTh, 1EPEBO
4 CJIy4aifHOTO OIbITa, GopMyJia MOTHON 6 Pecypcrr HOK
BEPOSITHOCTH U HE3aBUCUMOCTB COOBITHIA
5 OneMeHThl KOMOMHATOPUKU 4 Pecypcrr HOK
6 Cepuu nocienoBaTeNbHBIX UCIIBITAHUI 3 1 Pecypcrr HOK
7 CiyuaiiHble BEJIMUMHBI U paclpeeIeHUs 6 Pecypcrr HOK
8 O06o0011eHre U cucTeMaTH3alus 3HaHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

Ne i/

HanMeHnoBanue
pa3aesioB U TeM
NporpamMmbl

Koaun4yecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

MartemMaTu4deckoe
0XKUJJaHUE
CIIy4aiiHOM
BCIIMYHNHBI

Pecypcst HOK

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHE
CIIy4aiiHOM
BEJIMYHUHBI

Pecypcrt HOK

3axkoH OO0IBIINX
qucen

Pecypcrt HOK

HenpepsiBubie
CIIy4YaiiHbIE
BEJTMYHHBI
(pactipenenenusi)

Pecypcrt HOK

Hopmainbsnoe
pacnpeneieHus

Pecypcrr [IOK

[ToBTOpeHue, 06001IEeHNE 1
cUCcTeMaTH3aIlus 3HAHUI

19

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoThbI

JlaTa
U3y4eHus:

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[peacraBneHne TaHHBIX C TTOMOIIBIO
TaOJUI] U AMarpaMm

Pecypcrt HOK

Cpennee apudmernueckoe, MeIuaHa,
HauOOJIbIIICe U HAMMCHBIIICE 3HAYCHUS,
pa3max, Iucnepcusi, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

Pecypcrt HOK

Cpennee apudmernueckoe, MeIuaHa,
HauOOJIbIIICe U HAMMEHBIIICE 3HAYCHUS,
pa3max, Iucrepcusi, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

Cpennee apudmernueckoe, MeIuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAUCHUS,
pa3Max, Tucnepcus, CTaHJapTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB

CrnyyaitHble S5KCIIEPUMEHTHI (OMBITHI) U
cllydaiiHble COOBITHS. DIeMEeHTapHbIe
COOBITHS (MCXOBI)

Pecypcrr IOK

BeposiTHOCTB ciTydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIT B OTIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSMHA

Pecypcrr IOK




BeposiTHOCTB citydyaltHOTO COOBITHSI.

! [IpakTuueckas pabora Pecypest LIOK
Onepanuu Haa COOBITHSAMHU:
g nepeceyeHne, 00beJMHEHHE COOBITHIA, Pecypest LIOK
MIPOTUBOMOJIOKHBIE COOBITHSL.
Huarpammel Ditnepa
Onepanuu Haa COOBITHSAMHU:
9 nepeceueHne, 00beJMHEHUE COOBITHIA,
MIPOTUBOMOJIOKHBIE COOBITHSL.
Juarpammsbl Diiniepa
10 dopmyJia CIOKEHUS BEPOSITHOCTEN Pecypcrt HOK
VYcioBHas BEpOATHOCTb. Y MHOXKEHHE
11 BeposATHOCTEN. JlepeBo ciryyaifHOro Pecypcer HOK
JKCIIEPUMEHTA
VY cioBHas BEpOATHOCTb. Y MHO)KEHHE
12 BEepOsITHOCTEH. [lepeBo ciyqaitHOro
JKCIIEPUMEHTA
VYcioBHas BEpOATHOCTb. Y MHO)KEHHE
13 BeposTHOCTEN. [lepeBo ciydaitHOro
JKCIIEPUMEHTA
14 ®opMyiia OJHON BEPOATHOCTU Pecypcer HOK
15 dopMya MOTHON BEPOATHOCTH
16 ®opmyra MOIHONW BEPOATHOCTH. Pecypcer HOK
HezaBucumeie coObITHS
17 KonrtponbHas pabora
18 KomM06uHaTopHOE paBUiio yMHOXKEHHS Pecypcer HOK
19 [TepecTanoBku u pakTopuan Pecypcrr IOK




20 Ywucno coderanuii Pecypcer IOK
Tpeyronpuuk [Tackans. @opmyia

21 peyr Py Pecypcer HOK
ouroma HeroTona
bunapHblii ciydaitHbIi ONBIT
(ucnbITaHue), ycrex 1 Heyaya.

22 HezaBucumeie ucneiranus. Cepust Pecypcrt HOK
HE3aBHCHMBIX UCIIBITAHUHN 0 TIEPBOTO
ycrnexa
Cepust HE3aBUCUMBIX HCITBITAHHH

23 P Pecypcer IOK
beprymn
Cepusi HE3aBUCUMBIX UCIIBITAHUM.

24 [IpakTuueckas pabora c
HCII0JIb30BAaHUEM DJIEKTPOHHBIX TAOJINII

25 CrnyuyaiiHas BeTu4nHa
Pacnpenenenue BeposTHOCTEM.

26 P P Pecypcer HOK
Juarpamma pacnpezeneHus
CyMMa 1 Ipou3BEICHUE CITyYalHbIX

27 - P i Pecypcer HOK
BEJTMYUH
CyMMa 1 Ipou3BEICHUE CITyYalHbIX

28 ™ P i Pecypcer [JOK
BEJTMYNH
[Ipumepsl pactipeiesieHnil, B TOM YUCIE

29 PHMEPBI Pactip ’ Pecypcot LIOK
reOMEeTpUYECKOe U ONHOMHATIEHOE

30 [Tpumeps! pacpesieieHnid, B TOM YHCIIe
reOMEeTPUYECKOe 1 ONHOMHATTEHOE

31 [ToBTOpeHue, 0600IEeHNE U
cHCTEMaTH3aINsI 3HAaHUH

32 [ToBTOpenue, 0600mEeHNE U




CHUCTCMAaTHU3al i 3HAHUM

33 HToroBast KOHTpoOJIbHASA paboTa 1

34 [ToBTOpEHME, 06061].[6HI:I€ u 1
CUCTEMAaTH3aIMsl 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpeHue, 060061IeHNE,
cucreMmarusanus 3HaHui. CiryyaiiHble
OTIBITHI U BEPOSTHOCTHU CIIy4alHbIX
coObITHi. Ceprn HE3aBUCHMBIX
HCIIBITAHUI

Pecypcrt HOK

[ToBTOpenue, o6001IECHNE,
cucremaru3anus 3HaHui. CiryyaiiHble
OTIBITHI M BEPOATHOCTHU CITyYalHBIX
coObITuii. Cepun HE3aBUCHUMBIX
HUCIBITAaHUN

[ToBTOpenue, 06001IEHNE,
cucteMaTtu3anus 3Hanui. CirydaitHbie
OMBITHI U BEPOATHOCTHU CITyYalHBIX
coObITuii. Cepun HE3aBUCHUMBIX
HUCIBITAaHUN

[ToBTOpenue, 06001IEHNE,
cucteMaTtu3anus 3Hanuid. CiydaiftHbie
OTBITHI M BEPOATHOCTHU CITyYalHBIX
coObIThii. Cepun HE3aBUCHUMBIX
HUCIBITAaHUHN

[Tpumepbl npUMEHEHUs
MaTEMaTHYECKOTO OKUIAHUS

Pecypcst HOK




(cTpaxoBaHue, JoTEpEs)

MartemMaTuueckoe OXKXKUJaHUC CYMMBI

6 . Pecypcer IOK
CITy4ailHBIX BETMYHH
MatemaTtuueckoe OxKHIaHue

7 T€OMETPUUYECKOTO i OWHOMHAIILHOTO Pecypcst HOK
pacrpeeneHuin
MatemaTtuueckoe OxKHIaHue

8 T€OMETPHUYECKOTO i OWHOMHATILHOTO
pacrpeeneHni

9 Jlucnepcus v cTaHapTHOE OTKIIOHEHUE Pecypcst HOK

10 Jlucriepcust M CTaHAAPTHOE OTKIIOHEHUE

11 Jlucriepcuu reoMeTpu4ecKoro u Pecypcer LIOK
OMHOMHAJILHOTO pacTpeeICHUS

12 [IpakTuueckas pabota c
WCTIOJIH30BAHMUEM DJIEKTPOHHBIX TaOIUI]

13 3aKoH O0JIBLINX ‘lI/ICfJ'I. Br10opounsbIit Pecypent LIOK
METO/ UCCIIeI0BAaHUM

14 3akoH OonpLIMX yKcen. BeiOopouHslii
METOJ UCCIIEJOBaHUN

15 [IpakTuueckas pabota c
WCTIOJIH30BAHMUEM DJIEKTPOHHBIX TaOIUI]

16 Hrorosast koHTpoapHAs paboTa
[Tpumepbl HETIPEPHIBHBIX CIIyYaliHbBIX

17 Benn4rH. OYHKINS IJIOTHOCTH Pecypcst HOK
pacripenenenusi. PaBnomepHoe
pacrpeniesieHre U €ro CBOMCTBA

18 [Tpumepbl HETIPEPHIBHBIX CIIyYaliHBIX




BeIN4UH. OYHKINS IJIOTHOCTH
pacnpenenenus. PaBuomepHoe
pacnpeziesieHue 1 ero CBONCTBa

19

3aznayu, NPpUBOAAILIUE K HOPMAIBHOMY
pacnpezeneHnto. @yHKIMs INIOTHOCTHU U
CBOMCTBAa HOPMAaJIbHOTO PacIpecIICHUs

Pecypcrr [IOK

20

[IpakTuyeckas pabora c
HCIIOJIb30BAHHUEM BJICKTPOHHBIX Ta6JII/III

21

[ToBTOpenue, 0600IIEHNE U
CUcCTeMarul3anuda sgauuii. OnucarenbHas
CTaTUCTHUKA

22

[ToBTOpenue, 0600IIEHNE U
CUcreMarui3anuda sganuii. OnucarenbpHas
CTaTUCTHUKA

Pecypcrt HOK

23

[ToBTOpeHue, 060061IeHNE U
cucTeMaTu3anus 3HaHui. OTBITH C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMHU

24

[ToBTOpeHme, 060061IeHNE U
cucTeMaTu3anus 3HaHui. OMBITH C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU
COOBITHSMHA

Pecypcrt HOK

25

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3anus 3HaHuH. Beruncienne
BEPOATHOCTEH COOBITHI ¢ MPUMEHEHUEM
dhopmyn u rpadUUECKIX METOIOB
(xoopauHaTHas npsAMas, 1epeBo,
auarpamma Diinepa)




26

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaru3anus 3HaHui. Berancienue
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dhopmyn u rpadUUECKHX METOIOB
(koopauHaTHas npsiMasi, 1EPEBO,
auarpamma Disepa)

Pecypcrr [IOK

27

[ToBTOpeHME, 0000IIEHNE U
cucTeMaru3anus 3HaHui. Beraucienue
BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM
dbopMyI1 1 TpadUIECKUX METOJIOB
(koopauHaTHas MpsiMasi, 1EPEBO,
nuarpamma Disepa)

28

[ToBTOpenue, o600IIEHNE U
cucTemMaTu3auus 3HaHui. Beraucnenue
BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM
dhopmyn u rpadUUECKIX METOIOB
(koopauHaTHAs MpsAMas, I1epeBo,
auarpamma Ditnepa)

29

[ToBTOpenue, 0600IIEHNE U
cucteMaTtu3anus 3Hanui. CiryJdaitHoie
BEJIMYUHBI U pacpeiesIeHUs

Pecypcrt HOK

30

[ToBTOpenue, 0600IIEHNE U
cucrtemaTtusanus 3Hanuil. CinydaitHeie
BEJIMYUHBI M PaCIpeIeTICHUS

31

[ToBTOpeHue, 0600IEeHNE U
cHCTEMaTH3aInsI 3HAaHUH.
MareMatnueckoe 0KHIaHUE CIy4YaliHON
BEJTMYHHBI

Pecypcrr [IOK




[ToBTOpEeHME, 0000IIEHNE U

39 CHCTEMATHU3aLUs 3HAHU. 1
MaremaTHuecKoe OKHUIaHUE CIy4alHOM
BEJIMYUHBI

33 Hrorosas koHTposabHas paboTa 1

34 [ToBTOpeHUE, 0600IICHNE 1 1
CHCTEMAaTH3aInsI 3HaHUHN

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

C.M.Huxkonsckuit, M.K. [Toranos, H.H. PemernukoB. MaremaTuka: anredpa u

HavaJla MaTCMAaTH4YCCKOI'0 aHaJIn3a, ITCOMCTPU

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Mertoauueckoe nocodue k yueonuky C.M. Hukonbckuii

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Pecypcrl LIOK
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